Bcepoccuiickas onuMnuaa MKOIbHUKOB 110 XuMun 2024/25 rr, Cankr-IlerepOypr, palOHHBIH dTam

11 knacc | BapuanT

1. BemectBo X mposiBIsSET OYECHb CiaOble KUCIOTHBIE CBOMCTBAa M conepxut 5.88% Bomopoaa 1o
Macce. U3 Bobl BhIJIEISETCS B BUJE HEYCTOMUYMBOIO KpUCTAILIOTHIpaTa Y, MaccoBas J10J1s1 KUCIIOPOa
B KoTOpoM cocTaBisieT 91.43%. Bonublil pacTBop BenjecTBa X 00eCIIBEUMBACT MMOAKUCICHHBIN CEpHOI
KHCIIOTON pPacTBOp IEpMaHraHaTa HATPUsS, a MPU €ro A00aBICHHHM K pPacTBOpPY HHTpaTa cepedpa
BBINA/1ae€T TEMHBIN 0CaOK.

1) YcranoBure coctaB BemectB X u Y.

2) Hanmmmmre ypaBHEHUs peaklnid, yKa3aHHBIX B YCIIOBHH.

3) Byner nu BemectBo X pearupoBath ¢ JadappakoBoid BoJo¥? Bain oTBeT nosicHUTE.

2. Karmro (0.10 mi1) coJITHOM KUCIIOTBI C MacCoBOi Aojeit xsopoBogopoaa 20 % u mnotHocteio 1.10
r/cM® HaHeCIM Ha ATOMHHHEBYIO (onbry tommuuoi 0.10 mm. Ilpenmonaras, 4rto Bcs KHCIOTA
BCTYIIWJIA B PEAKLMIO U 00pa3oBajia CKBO3ZHOE OTBEPCTHE B INIACTHHKE, PacCUUTANTE:

1) MoJIsipHY O KOHIICHTPAIMIO HCXOTHOTO PacTBOpA.

2) OOBbeM BBIICIUBIIErOCs BOI0opoa, u3mepeHHbi mpu 30 °C u 760 MM pTyTHOTO CTOJj0A.

3) IInomane 1 guaMeTp 06pa3oBaBIIErocs KPyrioro oTsepcTus. IlnotHocTs amomunns 2700 kr/me.

3. Obpaserr coiau OpraHUIeCcKOr KUCIOTHI X pas3nenwiv Ha ABe dyacTh. OJHY U3 HUX BHECIHU B IUIAMS
ra3oBOil TOpeiku, Hpu 3TOM HaOmojanu KENTo-3el1€HOE OKpaliuMBaHue. Bropyroo Harpenu B
atMoc(epe a3oTa, MOJIyYuB MPU ITOM OpraHMYEcKoe BellecTBO Y, conepikaiiee 73.47% yrnepona u
16.33% kucnopona.

1) YcranoBuTe MONEKYISIpHBIE M CTPYKTypHBIE (Gopmynbl BemectB X W Y, €CIM M3BECTHO, YTO
BEIIECTBO Y SBISAETCS (-MOHOMETHUI3aMEIIEHHBIM LUKIMYECKUM COECJUHEHUEM, COJEpIKALIUM OJIUH
SP2-ruOpHUIHBIA aTOM yrieposa.

2) Hanummre ypaBHeHue peakiuu nonydenus Y u3 X.

3) Hanumure ypaBHEHUE peakliuy B3aUMOACHCTBUS Y ¢ METHIIAMUHOM.

Ilpumeuanue: 8 ypasHeHusAX peakyuti UCNOIbL3YUMeE CIMPYKMYpPHble POPMYIbl OP2AHUYECKUX GeLeCM.

4. Onpenenute CTPYKTYyphl coenHeHUN A—E B creayromieil nenoyke npeBpamieHui:

)OJ\
Cl,, Fe, t Cl CH3 Br, (1 3kB.) NaBH, NaOH
© A B ¢ —hon . P - E
AICI3, t CHyCOH  (cgHsoBrery =397 (canzomreny 120 (chy00)

N3BectHO, uTo coenunHenne C oOnanaeT cie30TOYUBBIM JIEHCTBUEM, a B CTpyKType coenuHeHus E
MMeeTcs Ba SP3-rUOPHIHBIX aTOMA yTIIepo/a, OJHH U3 KOTOPBIX SABIAETCA ACHMMETPHUECKHM.

5. Ognaxas! Kapncon MoauduuupoBan cBOH MOTOPUYHUK TaK, YTO TEMEpb OH MOT paboTaTh HE TOJIBKO
Ha BapeHbe, HO U Ha 3TaHOJIe — U B OJIMH IIPEKPACHBIN JIeHb BapeHbe y Hero 3akoHumnocsk! Haiaure,
KaKyl0 Maccy 3TWJIOBOIO CHUpPTa HEOOXOIMMO MOTPAaTHTh, YTOOBI MOJIHATH MY)XKUYHMHY B CaMOM

pacuBere cui, Becsuiero 60 kr Ha 8
Tax (BBICOTA OXHOTO 3Taxa — 2.7 M), BemectBo | CeH1206(1B.) | CoHsOH (x.) | CO2(r.) | H20 (k.)

eclii  OOBIYHO Ha 3TO  YXOJUT
IPUMEPHO 5 T' BapeHbs, KOTOpPOE Ha
272%  coctoMT W3  rimoko3pl | KH/Momb

AfH2es, -1273.3 -234.8 -393.51 | -285.83

Omnpenenure KIIJI BAPEHBEBOT'O
IIBUTATEIS.



Bcepoccuiickas onuMnuaa MKOIbHUKOB 110 XuMun 2024/25 rr, Cankr-IlerepOypr, palOHHBIH dTam

11 knacc |1 BapuanT
1. BemectBo X mposiBisieT ciaOble KUCIOTHBIE CBOMCTBA U coAepkuT 5.88% Bomopoaa mo macce. C
BOJIOM 00pa3yeT yCTOMUYMBBIA THApAT Y, MaccoBas IOJS KUCIOpOJAa B KOTOPOM cocTaBisieT 67.61%.
Bonnbiii  pactBop BemiectBa X 00€CIIBEUMBAET TOJKHCICHHBIM CEPHOHM KHCJIOTOH pacTBOP
MepMaHraHaTa Kallvs, a MPU €ro J00aBIEHUHU K PacTBOPY HUTpaTa cepedpa BhIMa1aeT TEMHBIN 0CaIOK.
1) YcranoBure coctaB BemectB X 1 Y.
2) Hanumure ypaBHEHUs peaKlMii, yKa3aHHbIX B yCIOBHH.
3) Bynet nu BemecTBo X B3aUMOJIEHCTBOBATH C XKaBeJeBOH BoAoW? Bar oTBeT mosicHuTe.

2. Kamumro (0.10 mut) constHOM KHCIIOTBI ¢ MaccoBoi noiniedt xsnoposogopona 10 % M IUIOTHOCTBIO
1.047 r/cm® HaHecnu Ha KeNe3HYIO MIACTUHKY TommuHoi 0.20 mM. IIpeamonaras, uTto Bcs KHCIOTa
BCTYMHJIA B PEAKIIMIO 1 00pa3oBajia CKBO3HOE OTBEPCTHUE B MIIACTHHKE, pacCUUTANTE:

1) MosnsipHy0 KOHLIEHTPALIUIO HCXOIHOT'O PAacTBOpA.

2) OOBbeM BBIACIMBIIETOCS BOAOPOa, n3MepeHHbIi mpu 60 °C u 760 MM pT CT.

3) Inomams 1 AUamMeTp oOPa30BaBIIErocs KPyIioro oTBepeTHs. IlmoTHOCT skenesa 7800 kr/ve,

3. OGpazen conu OpraHuuecKoi KUcioThl X pazlenuiun Ha JBe 4acTd. OfHy U3 HUX BHECIH B ILIaMs
ra3oBOd TOpPEJKH, MPU 3TOM HAOMIOJANM KHUPIHYHO-KpacHOE OKpalluBaHue. BTopyro Harpenu B
aTMocdepe a30Ta, MOJIy4YMB IIPU 3TOM OpraHudeckoe BemecTBo Y, cogepxaiiee 10.20 % Bogopona u
16.33% xucnopona.

1). YcTaHoBUTE MOJEKYJSIPHYIO M CTPYKTYpHYIO (opmyiy BemiectB X U Y, €ciad HU3BECTHO, YTO
BEUIECTBO Y SIBJIAETCA G-MOHOMETUJI3aMEIICHHBIM LUKJINYECKUM COEAMHEHHUEM, COAEpPXAIIUM OJIUH
SP2-rubpUIHEIH aTOM YrIeposa.

2) Hanumure ypaBHeHUe peakiuu nonydeHus Y u3 X.

3) Hanmumure ypaBHeHUE peakiMy B3aUMOAEHCTBHS Y C 3TUIAMUHOM.

Ilpumeuanue: 6 ypasHeHUsAX peaKyuti UCNOAb3YUMe CIMPYKMYpPHble QOPMYIbl OP2AHULECKUX BEUeCE.

4. Onpenenute CTPYKTypbl coennHeHnit A—E B cienyromieil nenouke npeBpamieHui:

i
ClI” "CHs Cly, Fe, t Br, (1 oKB.) NaBH, NaOH
A B c CHOh D ————> E
AICl3, t CH3COH  (cgHgoBrCr) 3" (C4HOBICI) H20 (CgH-OCI)

I/I3BCCTHO, YTO COCANMHCHUC C 06J'Ia,ZLaeT CJIC30TOYHBBIM HeﬁCTBHGM, a B CTPYKTYPEC COCANHCHUSA E
HUMCECTCA ABa SpS-l" I/I6pI/II[HBIX aToMa yriepoaa, OAUuH U3 KOTOPLIX ABJIACTCA aCUMMETPHUYICCKUM.

5. Omnaxnasl Kapicon MoauduuupoBan CBOM MOTOPUYHUK TakK, YTO TEMEPh OH MOT pabOTaTh HE TOJIHKO
Ha BapeHbE, HO U Ha 3TaHOJIE — U B OJUH MPEKPACHBIN JEHb BapeHbE Y HEro 3akoHumioch! Halinure,
KaKyl0 MacCy STHUJIOBOTO CHUPTa HEOOXOIMMO MOTPATUTh, YTOOBI TMOAHATH MYKYMHY B CaMOM

pacugere cui, Becsutero 80 kr Ha 16 [Bemectno | CoH1Os (T8.) | CoHsOH (k.) | COu(r.) | H20 (x.)
3Tax (BBICOTA OJHOTO 3Taxka — 2.7 M),

eclii  OOBIYHO Ha 3TO  YXOIUT AsHoos, -1273.3 -234.8 - -285.83
npuMepHo 15 T BapeHbs, KOTOpoe Ha KK/ MOITB 393.51
27.2% COCTOUT u3 TJIFOKO3BI.

Ompenenmure  KIIZI  BapeHbEBOTO
JBUTATEIS.



Pemiennsi 1 KpuTEpUM OLEHUBAHMS PAOHHOIO0 3TANA BCEPOCCHICKON OJIMMIINABI
IIKOJbHUKOB M0 XUMMHU B 2024/25 yueOHOM roay
TeopeTnueckas 4acThb

11 Kiace
Nel

I BapuanT

Pemenue:
1) Ilo ycnoButo MaccoBast 071l BOXOPOJA B COEUHEHUH X:
n
w(H) = —=<-100% = 5.88%
OTKyzna MOJKHO BBIpa3uTh MOJISIPHYIO Maccy HeusBecTHoro BemectBa: M(X) = 17n, rae n — uucio
aTOMOB BOZIOpOJIa

n 1 2 3 4
M(X), r/mons | 17 | 34 | 51 | 68

Haunbonee mnomxomsdmue BapwaHThl MpU N = 2 — TMEPEKUCh BOAOPOAA WU CEPOBOIOPO.
OpnHo3HauHBI  BBIBOA IO YKa3aHHBIM B YyCIOBUM CBOMCTBAM cJiejarb HE YIAeTCs.
[Ipoananu3upyeM cocTaB BO3MOXKHBIX KPUCTAIIIOTUIPATOB:

H>O,>-mH>0 H>S-mH>0
(0) = 2210 1 3006 = 91.43% 0) = —°™ 1009 = 91.43%
) =3 18m 0= 7L ) =34 18m 0= 7RI
m=2 -_676
Takum 06pazom:
X Y
H>02 H,0,-2H,0

2) YpaBHEHHUS peaKLul:
2NaMnOg + 3H2SO4 + 5SH202 — NaxSO4 + 2MnSO4 + 8H20 + 50,
2AgNO;s + H,02 — 2Ag + 2HNO3 + O3
3) JlabappakoBa Boga 00pa3yeTcs NMyTEM HACHIIIEHHs XJIOPOM BOJHOTO PacTBOpa THAPOKCHJA
HATpUS M SABIAETCS CHIILHEWIINM OKHMCIIUTEIEM, B3aUMOIENUCTBUE OYIET MPOTEKATh COIIACHO

YpaBHEHHIO:
H>0, + 2NaOH + Cl, — 2NaCl + 2H>0O + O»

II Bapuanr

Pemenue:
1) ITo ycrnoButo MaccoBast 10J1s1 BOLOPO/Ia B COEAUHEHNH X:
n
w(H) = ——=<-100% = 5.88%
(H) M)
OTKyaa MOJKHO BBIpa3uTh MOJISIPHYIO Maccy HeusBecTHoro BemectBa: M(X) = 17n, rae n — uucio
aTOMOB BOZIOpO/ia

n 1 2 3 4
M(X), v/mons | 17 | 34 | 51 | 68

Haubonee mnoaxonsmue BapuaHThl MpU n = 2 — TMEPEKUCh BOAOPOAA WA CEPOBOIOPOIL.
OnHo3HAuHBIA BBIBOA IO YKa3aHHBIM B YyCIOBUHM CBOMCTBAM cJliejarh HE yIAeTCs.
[Ipoananu3upyeM cocTaB BO3MOXHBIX THAPATOB:




m
34+ 18m

H>S-mH-»0

m=6

H202-mH20
(0) = 2210 1 000 = 67.61% 0) =
P T3 18m 0T IO A=
m=-2.35
Takum oOpazoMm:
X Y
H2S H>S-6H>0

2) YpaBHEHHUsI peaKIuii:

8KMnO4 + 7TH2SO4 + 5SHoS — 4K5SO4 + 8MnSO4 + 12H0
2AgNOs3 + HoS — AgrS + 2HNO3
3) XKasenepas Bofa 06pa3yercs IyTeM HACBILECHHS XJI0POM BOJHOIO PACTBOPA TUIPOKCUIA KA

U SBJISIETCS CUIIbHEHIIIMM OKUCIIUTENEM, B3aUMOJIeicTBHE OyJIeT MPOTEKaTh CONNIACHO YPABHEHUIO:
HoS + 10KOH + 4Cl; — 8KCI + K2SO4 + 6H20

PexoMeHaanmuy K OLleHUBAHHUIO:
1. BemectBa X u Y no 1 6amry

(0e3 ycTaHOBIEHMSI C yU€TOM MacCOBBIX J10JIel WK MpoBepku — 0 6asioB)

2. YpaBHeHMSs peakuuii 1o 1 6amry

3. Vkazanwme Ha cocTaB JabapakkoBOW / jkaBeneBoW Boabl (B T.4. B (opme
THIIOXJIOPUTA) ¥ BO3MOXKHOCTh HPOTEKAaHHsI OKUCIUTEIbHO-BOCCTAHOBUTEIBHOI

peakiuu 1o 0.5 Gamta

No2

I BapuanT

UTOIO:

1. OHpe,I[eJ'II/IM MOJIIPHYIO KOHIICHTPAalIHUIO COJISTHOM KHMCJIOTHI.

C=—
VoV

M-V

C = 6.0 moab/1

n m/M m(p-pa)w pV-w p-w
= = ==

v M’

2. 3anumnieM ypaBHEHHE PEaKIMU B3aUMOCHCTBUS aTFOMUHHS U XJIOPOBOIOPOIA:

2AL + 6HCL - 2AICl; + 3H, 1

Onpenenum KOJIM4eCTBO XJIOPOBOAOPOa, BCTYIHBILETO B PEAKIIHIO:

0,1ma Xx1,1r x20r X 1 MoJb

n(HCl) =

1max100r X 36,5

MOJIb

r

=6 % 10"* mosb

+100% = 67.61%

2 Damia

2 Damia
1 Oayn

5 0aJi10B

Hcxons u3 YpaBHCHUS pCAKIIUU XJIOPOBOAOPOAAa U aJIFOMHUHUA, MOXKHO 3aMETUTD, YTO:

1
n(H,) = > x n(HCl) = 3 x 10~* moub

[Tonw3ysick ypaBHeHuem MenieneeBa-Kianeiipona, Haiiiem 00beM Bozopoa:

nRT
V(Hz) =7

P



4 Jx
3%x107* moap X 8,314 KX MOJIE x (273 + 27)K

100000 Ma
V(H,) = 7,4826 X 1076 M3 = 7,4826 M

V(Hz) =

3. Haiinem 00beM aTFOMUHUSA

2 MoJIb Al 27 1 Al 1 M3 Al
X X

6 mosib HCl 1 mouab Al 2700 xr Al

V(AD) =2%x107°M3 =2x 1073 cm®

V(A = 6 x 10~* Mosb HCI X

Eciau npeanonoKuTh, 4To oOpa3oBaBlieecss OTBEPCTHE UMEET KPYIiylo (GopMy, TO B JIHCTE
HCUYe3HEeT aJIOMHHUEBBIH uauHAp. [lockonbKy oObeM LumuHApa paBeH V = S X h, tae S -
TIJIOIIA b TOBEPXHOCTH, a /i - BBICOTA ITMIIMH/IPA, HOIYyYHUM CIIEyIOIIHe 3HAYCHHS:

_Vo2x 1073 cm® 103 mMm3

= — = X =2 2
h 0,1 MM 1 cm3 0 MM

Tak Kak OTBEpCTHE MMEET KpyDIyio (opMy, TO BOCHOIB3yeMcsl (HOPMYJIOW Il HAXO0XKICHUS
IUIOIIAIN OKPYXKHOCTH:
S = nR?
20 MmMm2

R = = 2,5 MM
T

D =2R =5 MM

II BapuanT
1. Onpenenum MOJISIpPHYIO KOHIICHTPAIIUIO COJITHON KUCIIOTHI:

n m/M m(p-pa)w pV-w p-w

VoV M-V M-V M’

C =2.87 monb/n
1. 3anwmiieM ypaBHEHHE PEaKIIMU B3aMMOJICHCTBHUS alFOMUHHS U XJIOPOBOIOPO/IA:
Fe + 2HCl — FeCl, + H, T

Onpenenum KoJIM4eCTBO XJIOPOBOAOPOa, BCTYIHBILETO B PEAKIIHIO:

0,1mn x1,047r X10r X 1 moJspb
n(HCl) = = = 2,87 x 10™* mosb
1max100r x 36,5

MOJIb

Vcxos U3 ypaBHEHHS PEAKIMHU XJIOPOBOIOPO/IA H HKENE3a, MOKHO 3aMETHTD, UTO:
1
n(H,) = > x n(HCl) = 1,44 x 10~* Mosb

[Tonw3ysce ypaBHeHnem MenpaeneeBa-Knanelipona, HaiinemM o0beM Bogopoaa:

nRT
V(H,;) = 5



_4 Jx
1,78 x 10™* mosip X 8,314 KX ML X (273 + 57)K

100000 I1a
V(H,) = 4,884 x 107° M3 = 3,95 Mmn

V(Hz) =

2. Haiinem o0ObeM xenesa:

1 mMosb Fe 56T Fe 1 M3 Fe
2 mousib HCl % 1 Mok Fe % 7800 kr Fe
V(Fe) =1,03x 107 m3 =1,03 x 1073 cm3

V(Fe) = 2,87 x 10~* mosab HCI X

Ecnu mpenmonokuth, 4To 00Opa3oBaBIIeecss OTBEPCTHE MMEET Kpymniyio (opMmy, To B JmCTe
MCYE3HET jKeJe3HbI umHap. [lockonbky 00beM nuuHapa paBeH V = S X A, e S - tionans
TIOBEPXHOCTH, a / - BBICOTA IMJIUH/IPA, TIOJTYYHM CIICAYIONINE 3HAUCHHS:
V 1,03x103cm® 103 mMm3 5
S=Z= 0,2 MM % 1 cMm3 =515 mmM

Tak kak OTBepCcTHE MMEET Kpymniyio (opMmy, TO BOCHOJB3yeMcs (OpMYJION sl HaXOXKIEHUS

IUIOUIA/Id OKPY>KHOCTH:

S = nR?

5,15 mm2

R = = 1,28 MM
D =2R = 2,56 MM
1  Pacuer monspHOCTH pacTBOpa — 1,5 Oanna 1.5 6anna
2  Pacuer xonmuectBa Bojopona — 0,5 6amna 1.5 6anaa

Pacuer oO6bema BeienuBIIETOCS BoJOpoaa — 1 Gasn
Pacuem obvema uepez \\m — 0,5 banna
3 Pacuer muomnianu orBepctus — 1 6amn 2 dasL1a
Pacuer nuamerpa orBepcTus — 1 Oamn
Ipu omcymemeuu sviuucienutl — 0 6annos
Hroro: 5 6an10B

Ne3

I Bapuant
Pewenue:

1). Onpenenum maccoByto aoit0 Bomopoaa B coemmHeHuu Y: 100-73.47-16.33 = 10.20%.
[TpencraBum popmyiy Bemiectna B Bune C.H,0,, Torna:

g =1347, 1020, 1633 £ 1225:102:1.02=6:10: 1.
12 1 16

Xy
[Tommygaem, uro monekynspHas popmyna BemecTBa — CeHioO.

Hcxons u3 yclioBHs 3a7ja4u, ONpPEeTuM CTPYKTypHYIo (opmyny BemiectBa. M3 ycinoBus 3aaadn
MOKHO CJIelaTh BBIBOJ, 4TO Y CONEPKHUT LUK M KETO-TPYIIy, TaK Kak Sp>- TMOPHIHBIA aroM
ymiepoa ToiabKo oAauH. Takke U3 yciioBus 3a7a4y MOHITHO, YTO LIMKJI SBJISIETCS NATUYIECHHBIM,
TaK KaK COEAMHEHUE COMAEPKUT JMIIb | 3aMECTUTENb — METWIBHYIO IPYNILY B CO-IIOJIOKEHUU K
¢yukumonanbHoil. Takum oOpasom, Y — 2-METHIIMKIONEHTAHOH. KeTOHBI HHKIMYECKOro



CTPOECHHS pa3JI0KEHUEM IIOJyYUTb MOXKHO HarpeBaHHUEM COJIM JUKapOOHOBOM KHCIOTHI M
IIEJI0YHO3EMENFHOTO MeTajula B MHepTHOH arMocdepe. Tak Kak IuiaMsi TOPEHHUs] UMEET JKEJITO-
3€JICHBII LBET, TO METAJUI B cocTaBe conu — Oapwmii. CienoBarenabHO, CTPYKTYPHBIE (HOPMYIIBI

BelllecTBa X 1 Y:
Ba?* O 0
-OMO_
CHs
o] CHs

X Y

YpaBHEHHUsI peakuii:

2+
Ba

@)

00 O_o
o) Nl/
+ CHgNH, — G/ + HO

II BapuanT

Pemenne:
1). OnpenenuMm MmaccoByro nomo yriaepoga B coeauHenuun Y: 100-10.20-16.33 = 73.47%.
[TpencraBum popmyny Bemectsa B Bune C.H,0,, Torna:

7347, 1020, 1633 _ £ 1225:10.2:1.02=6:10: 1.
12 1 16

X:y:z=
[Tonmygaem, uto monekynsipHas popmyna BemecTBa — CeHioO.

Ucxons w3 ycnoBus 3a7a4yu, ONpeaeIuM CTPYKTYpHYIO opMyiy BemectBa. U3 ycinoBus 3amauu
MOXHO CJIIeJIaTh BBIBOJ, YTO Y COAEPKHUT LUKI U KETO-TPYIIY, TaK Kak spz— THOPUAHBIN aToM
yIJIEPOJa TOJBKO OAMH. Takyke U3 yCIOBHUs 3a7a4d MTOHATHO, YTO LUUKII SABISIETCSA MATUYICHHBIM,
TaK KaK COCAMHEHUE CONEPKUT JHIIb | 3aMECTUTENIb — METUJIBHYIO TPYIIY B O-TIOJOXKEHUU K
dbyuknuonanpHo. Takum obOpazom, Y — 2-METWILHKIONEHTaHOH. KeTOHBI IUKINYECKOTO
CTPOEHUSI PA3NOKEHHEM TOJIYYUTh MOXKHO HArpeBaHHEM COJM JAUKaApOOHOBOM KHCIOTHI U
[IeIOYHO3EMENTLHOTO MeTalllla B MHepTHOM atMocdepe. Tak Kak miamsi TOPEHUS UMEET KeITo-
3eNIeHBI I[BET, TO METaJUl B COCTaBe conu — Oapuil. CremoBarenbHO, CTPYKTYpPHBIE (HOPMYIIbI
BemiecTBa X 1 Y:

Ca®* o 0
'OM .
o CHs
o) CH,
X Y

YpaBHEHHUS peaKuil:



ca’ 5
0.0 O o0
— + CaCO,
0 Nl/\
+ C2H5NH2 —> + HZO
Pexomenaanum K oleHNBaHHIO:
1. CrpykrypHas popmyna BemectBa Y 2 6amia 2 Oamta
2. CrpykrypHas ¢opmyna BeuiectBa X 1 6amn 1 Gamn
3. VYpaBHeHHE peakuuu pasziokeHus 1 6amn 1 Gasn
4. VYpaHenwue peakiuu 1 6ayn 1 Gamn
HUTOI'O: S 6anaos
Neq
I Bapuant

Penienne:

[lepBast cragus — XJopupoBaHHWE O€H30ia, IpUYEM, CyAs M0 COCTaBy KOHEUHOrO IMpPOAYKTa,
BBOJUTCS OIMH aToM xuiopa. Crenyromas craaus — aluiiupoBaHue. XJop sBISICTCS opmo-/napa-
OpUEHTAHTOM, alWIMPOBAHME MPOUCXOJUT MPEUMYIIECTBEHHO B napa-NONOXKeHue. Tperbs
cTagusi — OpOMUPOBAHUE KETOHA MO alb(a-mojJoKeHUI0 (YKCycHasi KHCIIOTa HeoOXxomuma s
€HOJIM3a1KH). 3aTeM MATKUI BOCCTaHOBUTEIb, OOPOTHIPU]] HATPHsl, BOCCTAHABIMBAET KETOHHYIO
rpynny A0 crnupToBoil. [Ipu neicTBUM IIENOYM Ha TMOJYYEHHOE BEIIECTBO, TAK HA3bIBAEMBIN
«OpOMTUIIpUH», B MEPBYIO Ouepeb MPOUCXOAUT AenpoToHupoBaHue OH-rpynmel, mocne uyero
AJIKOTOJIAT BHYTPUMOJIEKYJISIPHO 3aMentaeT OpoM. B pesynbrare 3aMbIkaeTcsl TPEXUWICHHBIN LUK
— OKCHpaH (3MOKCH]T), OTHOCUTEIBHO YCTONYMBBIN B IIEJIOYHOMN CpeIe.

o) (e}
)?\ (0] CH3 Br HO Br
© Cly, Fe, t ClI” “CH,4 Br, (1 3kB.) NaBH, NaOH
AICl3, t CH3CO,H CH5OH H,0
Cl Cl Cl of Cl
A B c D E

II BapuanT

Pemienne:

[TepBas cragus — anuarpoBanue OeH30Ma, 00pasyercs MeTuideHmikeToH. Chaeayromas CTaaus —
XJIOpUpOBaHUC. Tak xak ancTuiibHad IpyInma ABIACTCA mema-OPUCHTAHTOM, OHO IPOTEKACT B
Mmema-tionoxkeHne. TpeThst cragust — OpPOMHpPOBaHNE KETOHA MO allb(a-TIONOKEHHIO (YKCyCHas
KHCJIOTa HEOOXOIUMa TS SHOJIM3AIUK). 3aTeM MSTKUH BOCCTAaHOBHTEb, OOPOTHAPHU HATPUS,
BOCCTaHABIIMBAECT KETOHHYIO TPYIIy 10 CHUPTOBOW. [Ipym necTBUM IIEnO4YM Ha MOJIYyYEHHOE
BEIIECTBO, TaK Ha3bIBaeMbIH «OPOMIHIIPHHY, B IIEPBYIO OUYEPElb MPOUCXOIUT JIETPOTOHUPOBAHKE
OH-rpymnmsbl, TOCie Yero ajkorojisaT BHYTPHMOJIEKYISIPHO 3amemaer Opom. B pesynbrare



3aMBIKAE€TCS TPEXWICHHBIN UK — OKCUPAH (3MOKCUT), OTHOCUTEIBHO YCTOMUMBBIN B IICIOYHON

cpene.
CI ES Cl,, Fe, t /5 Br;, (1 3kB.) 5: NaBH, (\5: NaOH
AICI,, t CH3COH ¢l CH3OH c H20 cl
D

PexomeHnaanum K olieHNBAaHHIO:

o8]
=

1. Crpykrypusie popmy:sl BemecTB A—E no 1 6aia (eciu cyTh peakiuii B 5 6amios
| BapuaHTe HanucaHa NPaBUILHO, HO ISl Opmo-uU30Mepa, TO 3a
ctpykrypsl B-E craBurcs o 0.5 6ana)

HUTOI'O: 5 o6aaioB

Nes5

I Bapuant

1. Hammmewm Bce popMyItbl, KOTOPBIMU MBI Oy/IeM ONEpUPOBATh MPH PEIICHUH 33Ja4u:
Q = —-A,H°, E=mgh, E=Qnn
Hanuimem ypaBHEHHE CropaHUsl ITFOKO3bI:
CeH,,06 + 60, - 6C0O, + 6H,0
[Tonb3ysich MaHHBIMU, TMPUBEIACHHBIMU B TaONUIlE, PACCUUTAEM SHTAIBIHIO PEAKIUH
CTOpaHMSI TJIFOKO3HI:
AL H® = 6A (H°(H,0) + 6A (H°(CO,) — A (H°(CsH1206)
A H®° =6 X% (—285,83) + 6 X (—393,51) — (—1273,3) = —2802,74 x/I>x/Mos1b
OmnpenenuM KOITUYECTBO TITIOKO3bI, COEPIKAIIEICS B ST BapeHbSI:

5r x 0,272
n(C6H1206) = -1 = 7,6 X 10_3M0f[b

MOJIb

Nmes TCINEPb HECAOCTAOIINUEC AAaHHBIC, BbIpa3vM W IIOCHUTACM KOB(l)(l)I/IHI/IeHT IIOJIE3HOI'O

JeICTBUS IBUraTess, padoTaloIIEro Ha BapeHbe:

mgh = Qnn
mgh = —A,.H°nn
_ mgh
T=ZA Hn

60 Kr X 9,82 X 8 X 2,7 M
n = T ¢ = 0,5964 — 59,64%
2802740 X 7,6 X 10~3Mouib
MOJIb

(mpunumas g=10 m/c?, momyuum KITJ = 60.84%)



2. Hamnumewm ypaBHeHHE cropaHUE 3TUIIOBOTO CIUPTA:
C,Hs0OH + 30, » 2C0, + 3H,0
HOJIB?;YSICB JaHHbIMHU, TPUBCACHHBIMH B Ta6n1/1ue, paccuuTacM SHTAJBIIMIO PECAKIHUIO CTOpAHHA
criupra:
A, H® = 2A:H°(CO,) + 3A (H°(H,0) — A H°(C,HsOH)
K/>x

A,H° =3 x(—285,83) + 2 x (—393,51) — (—234,8) = —1409,71
MOJIb

CocraBUM TOXIECTBO, U3 KOTOPOTO CMOXKEM BBIPA3UTh HEOOXOIMMOE KOJIMYECTBO MOJIb
STHJIOBOTO crupTa Juid nogbema Kaprcona na 8 staxk, npunsas KIIJ| cnuproBoro npuraresns
paBHbIM 100%:

mgh = —A,H°(C,HsOH) X n(C,HsOH)

(C,HsOH) = mgh
S s U = T He(C,H OH)
60Kr X 9,8 —2 X 2.7 X 8 M
n(C,HsOH) = < = 0,009 MoJIb
Jhx
1409710 2
MOJIb

Paccuuraem MaccCy 5THUJIOBOIO CIIMpTa, HGO6XO,I[I/IMOFO KapJ'ICOHYZ

m(C,HsOH) = n(C,HsOH) X M(C,HsOH)
r

m(C,HsOH) = 0,009 Mmosib X 46 =0,423r

MOJIb

(npunumas g=10 m/c?, nonyuum m(C,HsOH) = 0,423 r)

Il BapuanTt
1. Hamumewm Bce hopmMyiibl, KOTOPHIMU MBI OyJIEM ONEPUPOBATh MPU PEIICHUH 3a/1a4H:

Q = —-A,H®°, E=mgh, E =(Qnn
Hanumem ypaBHeHue cropaHusi IIHOKO3bI:
CeH206 + 60, - 6C0, + 6H,0
HOHBSYﬂCB AaHHBIMHU, TPUBCACHHBIMU B Ta6J'II/IIIC, pacCuruTacM OHTAJIBIINUIO PCAKIHIO
CrOpaHUs ITIFOKO3BI:
A, H® = 64 (H°(H,0) + 6A (H°(CO;) — A (H°(CeH1206)
A,H®° =6 % (—285,83) + 6 x (—393,51) — (—1273,3) = —2802,74 k/I>k/MoJb
OrnpenenuM KOJIMYECTBO ITTFOKO3bI, COAEPKALIENCS B ST BApEHbS:

15r x 0,272
n(CeH1206) = ———— = 0,0227 mos1b
180

MOJIb

NmMmes TCICPb HECAOCTAOIIUEC NAHHLBIC, BbBIpA3UM W IIOCHUTACM KOB(I)(I)I/II_II/ICHT IIOJIC3HOI'0

JeICTBUS IBUraTess, padoTaIOIEr0 Ha BapeHbE:



mgh = Qnn
mgh = —A . H°nn
mgh

T="A Hon

80 kr x9,8cﬂzx16x2,7m

n =
2802740 X
MOJIb

= 0,5323 — 53,23%

X 0,0227 monb

(mpunumas g=10 m/c?, nonyuum KITJ = 54.32%)
2. Hanwmewm ypaBHEHHE CrOpaHUs TUIOBOTO CITUPTA!
C,Hs0H + 30, —» 2C0, + 3H,0
[Tone3ysich TaHHBIMHU, NMPUBEACHHBIMU B TAONUIE, PACCUMTACM DHTAIBIHIO PEAKIIUH CTOPAHUS
crupra:
A H®° = 2A H°(CO;) + 3A (H°(H,0) — A fH°(C,HsOH)
K/

B,H° =3 x (~285,83) + 2 X (~393,51) — (~234,8) = —1409,71———

CocTaBUM TOXIECTBO, M3 KOTOPOIO CMOXKEM BBIPAa3UTh HEOOXOIMMOE KOJIHYECTBO MOJIb
3TUIIOBOTO criupTa Juis moabema Kapncona Ha 16 stax, npunss, yro KI1J{ aBurarens Ha coupty
pasao 100%

mgh = —A,H°(C,HsOH) X n(C,HsOH)
mgh

C,HsOH) =
n(CHsOH) = — e H-om

80Kr X 9,8 —3 X 2.7 X 16 M
n(C,HsOH) = <

= 0,024 mosb

1409710 2K
MOJIb

Paccuutaem Maccy atunioBoro cnupra, Heooxoaumoro Kaprcony:
m(C,HsOH) = n(C,HsOH) X M(C,H;0H)
r

m(C,HsOH) = 0,024 Mmosib X 46 =1,10r

MOJIb
(npunumas g=10 m/c?, nonyunm m(C,HsOH) = 1.15 )

PexoMeHaanum K OeHUBAHUIO:

1  Pacuer sHTaNBIUM peakiMU CrOpaHUs INIOKO3bI — 1 Oaria 3 Gamna
Broipaxkenus ans Beruncinenust KITJ[ — 1 6amn
Pacuer ko3¢ ¢unmenta noneznoro aeictus — 1 6amia (mpuHUMATh
pacuéTs ¢ g=10 m/c?)
IIpu omcymcmeuu pacuemosg — () 6annog

2  Pacder SHTANBIIUU pEAKIMH CTOPAHUS TUIOBOTO CIIHpTa — 1 Oat 2 Ganna
Pacuer maccel atmioBoro criupra — 1 6amun (MpUHUMATE pacy€ThI C
0=10 m/c?)

Hroro: 5 6aay0B



