9 knacce

OrBeTbi M pellenus
(Bcero 100 6ansoB)

Tectoroe 3ajganue (10 6an08 — 10 1 3a KaAbIH NPaBUJILHBIA 0TBET)

Ne Bompoca | | 2 3 4 5 6 7 8 9 10 |
Otser 1 1 1 4 2 1 4 3 3 2 |

Pewenue 3a0anuii:

3apanue 1 (10,5 6anua)
(momyckarTcs MHbIE (GOPMYJIMPOBKH OTBETA, HE HCKAXXAIOIME €0 CMBICIIA)

a) OTH neMeHTBI — cepa (+6, —2), xeneso (+3 (wm +6, +8), 0), cepedpo (+1,
0), 3onoto (+3, 0), Mmeas (+2, 0), mnatnHa (+ 2 (i +4, +6), 0), pryTts (+2, 0), onoso
(+4, 0) u cypsma (+5, —2). Bce oHM KpoMe cepbl, METAJUIBI M BCE JIEFKO Y3HABaeMBbl 1O
XapaKTepHBIM [JIS HUX MPEBPaneHHaAM, MO0 110 CTENEHAM OKHCIICHHS, XapaKTePHbIM
TOJILKO IS MX NOJIoXKeHUs B [lepuoanueckon cucreme.

3a kaxabii 31emenr u ctenenn oxkuciaenus — 0,5 6anna
6) 1. 2H,S + SO; — 3S + 2H,0;
2. 2FeCl; + 2KI — 2FeCl, + 2KCl + I;
3. AgNO;+ KCl — AgCl| + KNO;; 1
4. CuSO4+ 5H;0 — CuSO, - 5H;0 (rony6oii);
5. SnCl; + Cl; — SnCl;
6. Sb,0O3+ 4 HNO; (koHu.) + (x—2) H;0 — Sbh;0s - xH,0 + 4NO;

3a kax/i0e ypaBnenue (HJIM OTHECeHHe K HeMy djieMenTta) — 1 6ana

3ananue 2 (9,5 6anna)

a) o(HNO3)=0,03r:1000r=3-10"5 umu 3-107 %
c=n/V; n(HNO;) =m/M=0,03 r/ 63 r/mons = 4,8-107* mob

c= 4,810 monn / 1 nmM® =4,8-107* mons/ am? (3 6ana)
6) m(p-pa) = V(p-pa) - p(p-pa) = 75000000 cm® - 1 r/cm?® = 75000000 r;
m(HNO;) = m(p-pa) - @ =75000 kr - 3-107° = 2,25 kr (2 6anna)

B) 2HNO; + Ca(OH); = Ca(NO;), + 2H,0
n(HNO;) = 2250 r : 63 = 35,7 monb; n (Ca(OH);) = 17,86 moub ;
m(Ca(OH)z) = 17,86 monb - 74 r/ mons = 1322 1,
m(p-pa)=1322r1:0,05=26433 r;
V(p-pa) = 26433 cm® wimn 26,4 nm’. (4,5 6anaa)



3ananne 3 (11 6annos)

a) O6o3HauuM dopmyny ¢topnaa IFs.
HUmeem o(F)=6 19/ (M(D)+6 19);
0,465= 114/ (M(D) +114); M (3)=(114-53,01)/0,456; M(3)=131
r/Mob; DneMeHT — Xe.
®opmyina ¢propuaa — XeFs (4 6ayna).
6) O6o3HauuM opmyny npoaykra pasnoxkenus XeF,.
Hmeem o(F)=n -19/ (131 + 19n);
0,367=n-19/(131+19n); n=4.

®opmyna Broporo ¢ropnga — XeF4 (4 6anna).
B) Ilpu pasnoxxenun XeFg Boiaenserca ceoboansiit gprop;
XeFs=XeFs + F> (2 6anna).
r) ATOMHBIH HOMEp KCEHOHa M YHUCIO MPOTOHOB B aroMe 54. 3Ha4MT, YMCIIO
HeHTpOHOB paBHO 140 — 54 = 86. (1 6anun).

3ananue 4 (10 6annos)

(Jonyckatotcs uHbie HOPMYIHPOBKH OTBETA, HE UCKAXKAIOLIME €r0 CMBICIIA)

1. Cr;03 + 3KNO; +4KOH — 2K,CrO, + 3KNO; + 2H:0
B-1b  O-JIb

2. 3H,S + 8HNO; — 3H,SO,4 + 8NO1T + 4H,0
B-1b  O-JIb

3. 6KI+ 4H;S04(konu.) — 3L} + S| + 3K;S0,4 + 4H,0
B-I6  O-Nb

4. 4Mg + 10HNO;(pa36.) — 4Mg(NOs)2 + NH4NO; + 3H0
B-1b  O-Nb

5. 2Al+ 2NaOH + 6H,0 — 2Na[AI(OH),4] + 3H2t
B-IIb 0-11b

B kaxnom ypagnenuu no 1 6ajuly 3a BepHyt0 pacCTaHOBKY K03 HHUHEHTOB (1100bIM
cnocobom) 1 no 0,5 6anna 3a:

— nNpaBHJIBbHO ONpPEACJICHHOC BEWMECTBO
— YKa3aHHBI€ OKHCIIUTEJIb U BOCCTAHOBHTEID.
A\

3ananue S (19 6annos)

a) m(A)=V(A) p(A)=182-1,703=3,1r;

n(A)=N(A)/Na=1,505 - 10%2/6,02 - 102 = 0,025 mons; M(A) =m(A)
/ n(A) =3,1/0,025 = 124 r/mons. (2 6anna)



Monekyna Bemectsa A MOXeT UMeTh coctaB Xy, re k — 4YHMCIO aTOMOB

XMMHUECKOTO0 371eMeHTa X B Monekyne A.
Ipu k = 1 monyyaem, yro M(X) = 124 r/Monb. DneMeHT ¢ TakoH MONAPHOH MaccoH

HE CYIIECTBYET.
Ipu k = 2 M(X) =124 /2 = 62 r/Monb. DNeMeHT C Takoi MONAPHOH Maccol He

CYIIECTBYET.
Mpu k=3 MX)= 124 / 3 = 41,3 r/Mmonb. DnNEeMEHT C TAaKOH MOJAPHOM

Maccoil He CyIeCTBYET.
IMpu k=4 M(X)=124/4 =31 r/Mons. DTO COOTBETCTBYET 3NeMEHTY Pocdopy,

BelecTso Pa. (4 6anna)
6) CocraBnseM ypaBHEHUs peaKLMii:
4P + 50, =2P,05 (unn P4+ 5SO,=P40)9); B — P;0s (unu P4Oyo)
P,0s5 + 3H,0 = 2H;P0O4 (unn P40y + 6H,0 = 4H;P0,) . C-H3POq
(2 6anna)

B) [Ilpu B3aumopeiicrsun NH; n H;PO; moryTt obpasoBaThcs TpH pa3Hbie COJH, B
3aBUCHMMOCTH OT KOJIMYECTBEHHOTO COOTHOLLEHHS PEAareHTOB:

1. 3NH; + H3PO4 = (NH4)3PO4; 3G:1
2. 2NH3 + H3P04 = (NH4)2HPO4; (2 . 1)
3. NH;+ H;PO4 = NH4H,PO,. (1: 1
Yrtobbl ycTaHoBHMTH ¢opMynsl BemiectB D u E, paccuMTaeM XHMHYECKHE
konnuectsa H3PO4 u NH; :
o(NH;) = 3,584 /22,4 =0,16 mony;
n n(H;POs)=n(Ps) -4 =0,025-4=0,1 mons.
COOTHOUIEHHNE XMMHUYECKMX KoJiMuecTB peareHToB (1,6 : 1) mpomexyTodHoe
MEXAY YPAaBHEHUAMH 2 M 3.
Cnenosarensio, D u E — NHsH:POs u (NHq):HPOyq; (5 6annos)
r) Macca ammuaka pasHa 0,16 - 17 =2,72 r, macca pocdopuoii kucnots 0,1
98 = 9,8 r, Macca pacteopa HyPO,: 9,8/0,2=49r.
Macca obpasosasuierocs pactsopa cocraBur 49 + 2,72 = 51,72 .
XUMHYECKHEe KOJIMYECTBA U MACChl COJE:
n(NH4H;PO,) = n(NH;) =0,16 mons; m(NH4H,PO4)=0,16 - 115= 184r.
n((NH4),HPO4) = 0,5n(NH;) = 0,08 mons; m((NH4);HPO4) =0,08 - 132=10,56T.
Maccosblie 10H BellecTB B 06pa3oBaBleMcs pacTBOpeE:
o(NH4H,PO4) = 18,4 /51,72 =0,3558 wmm 35,58 %
®((NH4);HPO4) = 10,56 /51,72 =0,2042 wnu 20,42 % (6 6annos)

MbIc/IeHHbIH SKCNEPUMEHT
PEINEHHE( 30 6annos)

a) [Ilnau (B nrobom BHae) — 10 6annos



(Bozmodicnbl pazHble éapuanimsl onpedeneHun)

Hanpumep:
K npo6am cyxux BeliecTB no6aBuM KaxJblii U3 pacTBOpPOB:
B NaCl Na;SOs Ba(OH), Na,CO; | CaCO;
H.0 P. P. pP. P. H.
HNO; — — — HeHTp. 1CO2 1CO,

Pacraop, TNpH 100aBNeHuH KOTOpPOIro NMpOUCXOAHUIO BBIACICHUE Tra3a, ABAACTCA
a30THOM KHCJ’IOTOﬁ, CJI€EA0BATEIBHO, BTOpas XHUIAKOCTb — BOAaA.

IIpo6bl, B KOTOPBIX BbiAENANCA Ia3 — kapOOHaThI.

BeuiecTBo, He pacTBOpHBIUEEeCs B BoAe — kapOOHAT KanbLMA, 3HAYHT, BTOPOE
BELICCTBO, AAlOILEE a3 C a30THOM KMCIOTOMH — kapOOHAT HaTpHs.

K ocrasunmcs Tpem npobam pactBopoB n06aBUM KapOOHAT HaTpus:

NaCl | NaSOs Ba(OH),
Na,COs — — 16enbrit

[Ipo6a ¢ BeimaBIMM OenbiM ocagkoM — ruapokcua 6apus. Ero mobasnsem k
OCTaBIUUMCS BYM Npo6aM pacTBOPOB:

NaCl Na,SO4
Ba(OH), — 16enpiit

[1po6a ¢ BbImaBLIMM GenbIM OCAAKOM ~ FHAPOKCHA 6apHs, OCTaBLIMHCSA — XJIOpU HAaTpHA.

6) Ypasucuusi peakunii  — 20 6annos

MonekynsapHas ¢popma — 2 6anna; uonHas ¢opma (1 Gann); npusHak peaKuuu
(mMoxeT O6bITh YKa3aH B miiaHe) — 1 6ann.

1. Na,CO; + 2HNO; =2NaNQO; + CO,T + H,O
CO;z_ +2H* = CO,1 + H,O

2. CaCO;+ 2HNO; = Ca(NO3)2 + CO.1 + H,O
CO}Z‘ +2H* = CO)T + H,0

3. Ba(OH); + 2HNO; = Ba(NOs);| + 2H,0
H*+ OH = H,0

4. Ba(OH); + Na,CO; = BaCOs| + 2NaOH
Ba?* + CO;% = BaCOs] genwis

5. Ba(OH)2 + NaZSO4 = BﬂSO4l +2NaOH
Ba?* + 8042_ = BaS04| 6ensns

Ecnu npuBeneHo Gonvuiee (menvitee) ucio ypasHenuii peaxunii, [1I03BOJIAIOINX

OTpENeauThH NaHHBIH HabOp BELIECTB COTIACHO NPEONoNHCEHHOMY YIAaCTHHKOM IUIaHY,
To MakcumanbHbli 6ann (20 6annos) PACTIPEIEJISIETCS nponopuuoHanbHo B
COOTBETCTBHH ¢ pa3bal/IoOBKOH Ha 3TO YHC/IO YPaBHEHHH.




10 xnace
OTBerbl 1 pelieHnn
(Bcero 100 6ann08)
TectoBoe 3apanne (10 6annos — no 1 3a kaxabti npaBUALHBIR 0TBET)

Ne 1 2 3 4 5 6 7 8 9 10
BOMpoca
Orper 6 a B r B 6 a r r B

Pewenue 3adanui:

3ananne 1 (10 6annon)
1.NH4NO3 = N20t + 2H20 (npu narpeBaHun)
2.NH4NOz = N2t + 2H20 (npn Har pepaHnn)
32H,0 = 2H:7+ 021 (3nexrponus)
4. 2NaClgrp ) + H2SO4 (xonuy = Na2SO4 + 2HCI{(npu narpesannm)
nin NaClgn) + H2SO4 gaonuy = NaHSO4 + HCI1(nipn Harpesanny)
5.2KMnO4 = K:2MnQO4 + MnO; + O:21(npn HarpeBaHnH)
6.2KMnOs4 + 16HCI = 2KCl + 2MnCl; + 5Clz21 + 8H.0
7. Al«C3 + 12H,0 = 4A1(OH); + 3CHat
8. CaC; + 2H,0 = Ca(OH)2 + C2H27
9. NH4NOj + NaOll = NaNO; + NIl31 + H,O( npu narpeauvn)
10.Na;SO; + H2S04 = Na;SO4 + Ha0 + SO21 ( upn HarpeBanuu)
3a kaxnoe ypasunensie peakusin — 1 6ann
3ananne 2 (8 6ansoB)
Cynndun menn (11) B BoAE He pacTBOpAETCA, THAPONN3y He noasepraerca. Cynsdua anoMHUHHS

THJIPONTH3YETCA NONHOCTBLIO!

AlLS3 + 6H20 = 2AI(OH)a| + 3H,St (2 6anna)
PaccuntaeM xuMuueckoe konnuecTso HaS:
n(H2S) = 2,04 / 34 = 0,06 Mons. (1 6ann)
CnepnosarensHo, n(Al2S3) = 0.06 / 3 = 0,02 mons.
m(Al2S;3)=0.02+150=3,0r. (2 6anna)

Ot uabTpoBaHHbIR H BHICYIEHHBIR 0CafoK COCTOMT M3 cynbduna mean(ll) u rnapokcuna
ANOMHHHA:

m(CuS)=5,0~3,0=20r, (16ann)
m(AI{OH);)=0.04 - 78 =3,12r (1 6ann)
Macca ocapka pasha: 3,12 +2,0=5,12 r (1 6ann)

3apanne 3 (10 6annos)

1) Peakuus XnOpUpOBaHMS ANKAHOB MPOTEKAET MO paAHKaNLHOMY MEXaHH3MY, NEpBOM
CTaguell KOTOpOTo ABAAETCA pacnaj MONEKYJIbI XJI0pa Ha aTOMBI 110 AeHCTBHEM KBaHTOB
cpera:

cBeT
Clh ——— 2CI (1 6ann)
2)YpaBHeHHA peakunit XNOPUPOBaHHA aNKaHa:

CaHanez2 + Clz = CoH2ae1Cl + HCIT

CaHzn+2 + 2Cl2 = CaHaoClz + 2HCIT (2 6anna)

Ilycte mpu 3ToM oOpa3oBanock 3X MO/Mb MOHOX/IOPNPOH3BOJHOrO &lKaHa H X MOJb

IHUXNOPNPOH3BOAHOrO ankaHa. ObLiee KONHYECTBO alKaHa, KOTOPOe BCTYNWIO B PEaKLHIO, Npu

3ToM OyAeT paBHO 4X MONb, @ KOJIMYECTBO BELIECTBA XJIOPOBOAOPOJA COCTABHT 5X MOJb.
(16anm)

Ipn nponyckanny ocTaBILMXCA ra3oB Yepe3 H30bITOK pacTBopa HUTpata cepebpa(l) Beinanet

0CafioK:
AgNO; + HCl = AgCl{ + HNO3; (1 6ann)



To, 4TO NpH ITOM 4YaCTh ra3a HE NOTJIOTHIIOCH, TOBOPHT O TOM, YTO B CMECH NMPHCYTCTBYET alkaH,
HE BCTYNHBLUHA B PEaKUHIO C XJIOPOM.
OnpenennM KOJMYECTBO BEWIECTBA OCTaBLUErOCs ajlKaHa M XHMHYECKOE KOJIHYeCTBO XJIOpHAA

cepebpa (I):
n(CaH2n+2)ocr = V/Vim = 0,224/22,4 = 0,01 mMonb
n(AgCl) = m/M = 57,4/143,5=0,4 monb ; (2 6ann)
n(HCI)= 0,4 monb; 5x = 0,4monb; x = 0,08monb; n(CaHan+2)np = 0,08+4 = 0,32monb
n(CnH2n+2)osw = 0,32 + 0,01 = 0,33momb (2 6anna)

MonsipHas Macca ankaHa:

M =m/n; M=14,52/0,33 = 44 r/mons,

14n+2=44; n=3; C3Hs —~ nponan (16ann)
3apanue 4( 16 6annos)
1) INo ycnosH10 3anauu, Macca XJI0pHAOB, 06pasytoumnxcs npu o6paboTke cmecH MeTanoB
xj10poM, Gonblue Macchl XI0puaoB, 0b6pasytomuxcs npu o6paboTke 3TOH Xke cMecH MeTaIoB
conssHOHN kucnoToi. TakKak UMHK B COENMHEHHSAX NPOSBIAET NOCTOSHHYIO CTENEHb OKHUCIEH S
+2, u o6pasyer B 06eux peakuusx OAMH H TOT e xaopus ZnCl;, To Macca xnopuaa LIMHKa B
obenx peakuusx Gyner onuHakoBoi. CnenopaTenbHo, BTOpoi MeTann obnanaet nepeMeHHOH
CTENEHbIO OKMCIEHHA M NPH AEHCTBHH XJI0pa npoTekaeT Gonee rnybokoe oknucneHnue ¢
obpaszoBaHieM CONM MeTana ¢ Gonee BLICOKOH CTENeHbIO OKHUCIeHHs ( TaK KaK XJIOp SBAAETCS
Gosiee CHILHBIM OKHC/IHTENEM, ueM NpoToH H' B peakunu ¢ consHoii kucnorto#). (3 6anua)
2) Tlpu B3aHMoOAEHCTBHH C CONAHON KHCIIOTOM:
Zn + 2HCI= ZnCl2 +H2
Me +nHCI=MeCln +n/2 2
[lpn B3aUMOAEHCTBHH C XJIOPOM:
Zn + Cl;= ZnCl,

Me +m/2 Cl;= MeClm (4 6anna)
3) PaccuntaeM Maccy xnopuaa LHHKA B CMECH:
m(ZnCl2)=0,1+136=13,6 r ( 16ann)

Torna Macca xOpHAa HEH3BECTHOTO METaJIa, NOJy4YeHHOTo npH obpaboTke cMeCH MeTalnoB
COJISIHOH KHCJIOTOH paBHa :

23,1-13,6=9,5r (1 6ann)

[Mockonbky uMHK B 06eux peakuusx o6pasyeT XJopH/ OAHOM U TOH Xe Macchl, TO Macca
XJIOpHJa BTOPOro MeTaia, nojJy4eHHOro npu ob6paboTke cMecH METaIOB XJIOPOM, paBHa:

26,65-13,6=13,05r (1 6ann)
Xumudeckue konnyectsa MeCln u MeClm pasHbl.
Torna:

9,5/Ar(Me) +35,5n= 13,05/ Ar(Me) +35,5m

Pewas nponopuuto, nonyyaem:

Ar(Me)=95m-130,5n

Ipu m=4 u n=2, Ar(Me)=119

270 Sn (0n1080) (6 6ansoB)
3apnanne 5 (16 6annos)

1)A— C3He¢Br2 Usomepni: CH3-CH2-CHBr2 1 CH3-CHBr~CH2Br (2 6anna)
b — CH= C-CH; (mponusx) (1 6ann)

B — CH3-CO-CH3 (aueton) (1 6aan)

I'—1,3,5 —rpumetnunGenson (1 6aan)



A — 1,2,4- pumerunGenson (1 6asn)

Cnnpr,t

2) CH3-CH2-CHBr; + 2KOH ——  CH= C-CH3 +2KBr+2H.0
Chupr ,t

unu CH3-CHBr-CH:Br+ 2KOH —— CH= C-CH; +2KBr+2H,0

HgZoIHr
CH=C-CH; +H20 —— CH;-CO-CH;

(10 6annoB- mo 2 6annia 3a ypaBHeHHE)
Mbic/ieHHBII 3KCTEPHMEHT
PEIHEHHME( 30 6annos)
Tabauna- 6 6annon

| MnSO4 [ NH4NOs [ (NH2COs3 | MgSOs | BaSOs [ ZnCO; | ZnCL |

| HbO | p. | D. | p. | p. | H. | S R )
HCI 1CO2 — 1CO,

NaOH | leypeer | t,INH3 | t,1NH; L6enan - - e,

Bee comu, kpome ZnCO3 1 BaSO4 pactBopsitoTes B Boge. OnHa U3 He PACTBOPUBIIKXCA B BOMIE
coneit pacTBOpsETCA B KMCJIOTE, IPHYEM TIPH 3TOM B npobupke HabNONaeTCs BbLAEIEHHE Ta3d.
Ilporekaer peakuus:
ZnCO; + 2HCI = ZnCl; + CO2T + H20
Takum o6pasom, onpenenstorcs ZnCO3 u BaSQ4. (4 6anna)
K pactBopam OCTaBIUMXCA NATH cojeff MO odyepenu o KarisM HpHOaBiisieM KHcioTy. B
npobupkax, couepxamux pactBopel MgSO4, MnSO4, NH¢NOj;, ZnCl; HHKakuX BHAMMBIX
H3MeHeHHH He Habonaercs,
B npo6upke ¢ pacteopoM (NH4)2CO3 nabnonaercs suinenenue rasa;
(NHa4)2CO5 + 2HC] = 2NH4CI + CO,1 + H20 (46ann2)

B ocraBumxcs npofupkax HaxoAsTcs pacTBOpbI cneAyomux coneit: MgSQOs, MnSO4, NHsNO3,
ZnCla. B xaxayro no kanssam 1o6aBasercs wenoyb, B HEAOCTaTKe U B U30bITKe. [Ipo6UpKH MOXHO
Harpers Ha BOJsSHOM GaHe.
B npobupke copepxamei MgSOa, Gyner Bbinapath Genblit 0cafiok, HE PacTBOPSIOIIMMACS B
H30BITKE LIENOUH:

MgSO4 + 2NaOH = Mg(OH)2| + Na;SO0a. (46anna)
B npobupke, conepxamer MnSOa, GyneT Bbinanats ocanok, Gypelomuii Ha BO3ayXe:

MnSOq + 2NaOH = Mn(OH); |+ NazSOq4
2Mn(OH); + Oz = 2MnO(OH); | (6yps1it) (46anna)

B npoGupke, conepxameit NH4NO3, GyzieT omymarscs 3anax aMMHaka, YCHIMBAIOIIMACS NpH
HarpesaHyH pacTBopa:



NH4NO3 + NaOH = NH3t + NaNOj + H20 (46anna)
B npobupxe, cosepxaweit ZnCly, 6yner Habmoparbca BpinajeHue 6enoro ocauxa, KOTOpbii
PacTBOPAETCA B H3OBITKE INEIOYH.
ZnCk + 2NaOH = Zn(OH)2} +2NaCl
Zn(OH); +2 NaOH = Naz[Zn(OH)4] (4 6anna)



OTBETHI A PELIEHUA
XI KJACC (Bcero 100 6annos)

TecToBoe 3aaanue (10 6annoB — no 1 3a kakaAbIK APABUJIbLHBIA OTBET)

Ne Bonpoca 1 2 3 4 5 6 7 8 9 10
Otser 1 4 3 2 2 3 2 3 1

Pewenue 3adanuii;

3apawa 1l (7 6annos)

a) 1)6opuit Bh, 2)Bucmyr Bi, 3) 6epxnuit Bk, 4)6pom Br, 5) 6epuinuii

Be, 6) Oapuii Ba, 7) 6op B. 3,5 6anna
6) 1)d,2 2yp,5 3,2 Hp, 7 5s, 2 6)s,2 T)p, 3.
3,5 6anna

3agaua 2 (10 6annos)

a) Yucno (a 3HaYMT, U KOJIMYECTBO) MOHOB HATPHA M XJIOpa B COJIM OJJMHAKOBOE.
Boneiee uucno monos Cl™ nocne peakuuu o3nayaet, yto HCI B3sT B M30bITKE M OCTaNCA:
Na,CO; + 2HCl — 2NaCl + H,O + CO.t

m(NaCl)= 80,75 - 0,1811 = 14,624 r, n(NaCl) = 14,624 : 58,5 = 0,25 mMons , B HEM
no 0,25 MoJIb HOHOB HATPHA H XJIOpa.

ITycts konuuectso ocraBuierocss HCI — x Mosb, HOHOB XJ1Opa B HEM TOXE X MOJb,

25

obuee konuyecteo Cl™ paBHo x + 0,25. Toraa ~ T "o2s 1,2; x=0,3 MoJs.

Torpa B peakuuio Berynuio 0,25 /2 = 0,125 mons Na;COj; u obpazosanocs 0,25
Monb CO;. Macca kapbounara natpus 0,125 - 106 =13,25 .

[lo 3akoHy coxpaHeHHsi Macchl, ¢ yueToM yieryunsuerocs CO,, Macca KOTOporo
0,125 - 44 = 5,5 r, macca ucxoHOro pactBopa coctapiser 80,75 + 5,5 = 86,25r.

Macca consiHO# KMCI0ThI paBHa

m(ucx. p-pa) — m(Na;CO;) = 86,25 - 13,25=73r. 8 6annoe
6) B pactBope n(HC1) = 0,25 + 0,3 = 0,55 mons, m(HCI)=0,55 - 36,5=20,075r
o(HCH) =20,075/86,25 = 0,232 unu 23,2 %. 2 banna

3anawa 3 (18 6annos)

a) Ipu 500 °C Bce BewlecTBa B razoobpasHel, 06beM peakTopa MOCTOAHHBIH.
ITycre n(CO) pasHo 1 Mo, Toraa n{Hz) = 3 Mone (M3 ypaBHEHUS peakLUMH CAEAYeT, YTO
CO B Hepocratke). T. k. BoIxox peakunu 25%, npopearuposano 0,25 mons CO:

CO + 2H, < CH;0H

[ Mcxoamoe konuuectso ] 1] 3 B [ Bcero4 |
Berynuno/obpasosamoce | 025 | 05 | 025
KonunuectBo nocie peakuuu 0,75 2,5 0,25

JlaBjieHue NpsAMO NPONOPLHMOHANBHO KOJIHYECTBY MOJIEKYJl, OHO YMEHBIIUTCH B
4/3,5 =1,142 pa3za 7 bannos

_Bcero 3,5




6) % (CO)=0,75/3,5=0,214 x(H2)=2,5/3,5=0,714

x (CH;O0H)=1-0,214-0,714 = 0,072 1 6ann
6) IIpn 20 °C mMeTaHON — XHAKOCTB, KONHUeCTBO cMecH 0,75 + 2,5 = 3,25 Mob.
x(CO)=0,75/3,25=0,231 x (Hz2) =2,5/73,25=0,769 1 6ann

2) O603naunM o6beM peakTopa uepes V aM> 1 HaiileM KOHCTAHTY PaBHOBECHS IO
JIAHHBIM H3 a):
PaBnoBecHbie koHUeHTpauun: [CO] =0,75/V; [H2]=2,5/V; [CH;0H]=0,25/V.
_ [cHzOoH] _ 025-Vv3 )
T [cO]l[H,]?  Vv-0,75-2,52 0053V
ITycts n(CO) paBHO x MoJib, a n(H2) = 1 Monb (MOXHO Hao60OpPOT, HO CIIOXKHeEE: B
pacueTax BeIXOAHMT x2). JIna BeIXOAa peakuru 35% A0mKHO pearuposats 0,35 mMons CO:

CO + 2H, £ CH;0H

HcxoaHoe konn4ecTBo X 1 0
Bcerynuno/obpasosanoch 0,175 0,35 0,175
KonnuecTBo mocie peakunu x-0,175 0,65 0,175

PaBHoBecHbIe koHUEeHTpauuu: [CO] = (x—0,175)/V; [H2]=0,65/V; [CH;0H]=0,175/V.
KoHcTaHTa paBHOBECHA COXPAHAET CBOE 3HAYEHHE:

» _ [CH30H] 0,175 V3 _ 0,175 V2 Cnmcaar2
“ {c0)-[H2)? V (x~0,175) - 0,652 (x—0,175) - 0,4225
04142 -Vv? 0,4142
————— =0,053 V?; —— =0,053; x =799
(x-0,175) 0,053 ’ x-0175
CO n Hz Hy»XHO B3ATh B COOTHOWEHHH (MOJIb) NpUMepHO 8 : 1 9 bannos

3anaua 4 (9 6annos)

a) Hanpumep, BoamoxcHbt CH3—COOCH;—~CH3 — 3THI10BbI# 3dHp YKCYCHO#M KHC-
notel (nnun atindTanoart), CH3—CH,~COOCH,;—CH3 — 3THnoBeIi 3¢up nponuoHoBoi
KHCTIOTBI (3THINPONAHOAT) U Ap. NOAXOAAILHE BAPHAHTEHI.

2,5 6anna
p—p, t°
6) 1) CH;-COOCH,—CH3; + NaOH —— CH;—COONa + CH;~CH,-OH

TB., CNJaBJL.

2) CH;—COONa + NaOH —— — CH4 + Na;CO,
1500 °C
3)2CHy — C;H,+3H;7

ng+, H+, t°
4) HC=CH + H;0 —— " CH;~CHO

Ni, t°
5) CH;—CHO + H; ——— CH;—CH,—OH

+ o
6) CH;—CH,-OH + CH3~COOH L% CH3;—COOCH,-CH; + H,O
3 6anna
6) Xi —otaHoar (auerar) HaTpusA, Xz — MeTaH, X3 —3THH, X4 — 3TaHanb, Xs-—
3TaHOIL. 2,5 6anna

2) 3 — pasnoxenue (kpekuHr), 1500 °C, 6 —stepuduxanus (t°, H2SO4 xonu.)



1 6ann
3anaua 5 (16 6annos)
a) Coenvnenne CoH O3 okucasercs 1o 6eH30HHOM KMCIIOTHI, 3TO yKa3bIBaeT Ha TO,
4TO TPOMOBas KUCIJIOTA ABJAETCA apOMaTHYECKOH MOHOKap6OHOBOM KHCIIOTOH.

3aMecTUTEND B 6EH30ILHOM KOJIBLIE TPOMOBO# KHCIOTH HMEET TPH aTOMa YTJIEPO/a,
OJIMH H3 KOTOPHIX NPUHAMIEKHUT KapOOKCHIILHOM rpyrne.

W3 Tpéx aroMoB kucioposa B coenuHeHHH CoHi9O3 ABa BXOAAT B cOCTaB Kap-
6okcuna, a TpETHH NPHHAMJIEKHT CIIMPTOBOMY I'MAPOKCHIY, TaK KaK TPOMNOBas KHCIOTa
npy B3aHMogeHcTBUH ¢ 6poMoBogoponoM obpasyer GpomnponssoaHoe (B), uTo HeBo3-
MOXXHO B CJIyyae HaJM4Hs B COEIMHEHHH (EHONILHOIO MMAPOKCHIIA.

IIpyn BO3AEHCTBHH Ha 3TO GPOMIIPOM3BOAHOE CNIHPTOBOIO PacTBOpa WIENOYH Mpo-
MCXOAMT AeTMApOrajsoreHupoBaHye H obpasyeTcs coJib HeHachleHHOH k1enotsl (C).

CrnenosaTenbHO, CIHPTOBOH F’MAPOKCHII HAXOAUTCS B B-NOJIOXKEHHH MO OTHOLIEHH 0
K KapOOKCHIBLHOM rpynne, Tak kak MMEHHO B-rHApOKCHKHCIIOTHI IIPH HArpeBaHHH OTLIEN-
JIAIOT BOAY M 06pa3yloT HEHACHIILEHHbIE COENUHEHHA.

5 6annos
YuuThIBas 3TH pac-
CYXOEHHS, MOXHO 3a-
KITIOYHTD, Y4TO TPONOBasd,
aTponoBas M THApaTpo- OH
noBsass KHCJIOTbl HMEIOT

COOTBETCTBEHHO CTpPYK- 3.
Typsl 1, 2, 1 3:
3 6anna
6) CucTeMaTHyecKHe Ha3BaHUA KHCHOT:
TponoBas — 3-THAPOKCH-2-(QeHWINPOnaHoBas KHCJIOTa, aTponoBas — 2-(eHunpone-
HOBas KHCJIOTa, THAPATpPOnoBos — 2-QeHHANponaHoBas KHCJIOTa.
3 6anna
¢) 3HOCH,CH(C¢Hs)COOH + 10CrO; + 15H2S04 — 3CsHsCOOH + 6CO, +
5Cry(S04); + 21H,0. 2 6anna

2) B TponoBo# M rumpaTponoBoi KHCJIOTaX €CTb aCHMMETPHYECKHH aToM yrile-
pona, CJIe0BaTeNbHO, MOJIEKYJIbl STHX COEAWHEHHH XHPaJIbHbI H HMEIOT ONITHYECKHE H30-
Mepbl. Monekyna aTponoBoi KHCJIOThl aXHpajilbHa H HE UMEET ONTHYECKUX H30MEPOB,

3 6anna

Mbic/IennblIil JKCIepUMenT  (gcezo 30 6annos)

«) Tlaan (B moboi dopme: cxema, TabiaHua HIH ONUCAHHE) 4 6anna
Hanpumep,
MnCl, | NH4Cl (NH4)2C03 ZnCO; Alz(C03)3 Ca;(PO4)2 MgSO4 Alz(SOq)]

H,0 D p D H & 1 p p
HCI R EG )

HCI

NaOH ||, po3., mput®| 6en. | |, p-pum
6ypeer| 1, 3am. B u30.




Hnu

W3 kaxporo 6rokca 6epem npobel v pacTsopsiem B Boze. B npobupke, rae ocamok
u raz — Al,(CO3)s.

K aBym He pacTBopuBmIMMCs BeutecTBaM nobasnsem HCL Tam, roe Buinenuics
raz, Haxoautcs ZnCOs, BO BTOpOM, Iie pacTBopenue ocaika, — Caz(POs);.

Kaxkapiit M3 OCTaBIIMXCSA 5-M pacTBOPOB AENUM Ha 2 4aCTH U K OAHOM npubasisieM
HCI. Tam, rae Boigenuncs ras, Haxoautcesa (NHy),CO;.

K octasmnmcs 4-m npobam gobasnsiem NaOH. Io useTy ocanka U ero pacTsopu-
MOCTH B M30bITKe 1esoun onpenenseM MnCly, MgSOs u Alx(SO4);. Ha BoasiHoii Gane no
3amaxy y3Haem npobupky ¢ NH4ClL

6) 3anncy, ypaBHelnH peaKkuni: 26 6annos
MonekynspHas ¢opma — I 6ann; vonnas ¢popma (I 6ann), npusHak peakuuu (Mo-
XeT ObITh YKa3aH B rlane) — I 6ann.

1) AL(COs); + 3H;0 = 2Al(OH);| + 3CO,1

2) ZnCO; + 2HCl = ZnCl, + H;0 + CO;t
ZnCO; + 2H* = Zn?* + H,0 + CO,t

3) Ca;(PO4)2 + 4HCI| = Ca(H2PO4)2 + 2CaCl,
Ca3(POqs); + 4H* = 3Ca% + 2H,PO4~
(unu Caz(PO4), + 6HCI =2H;P04 + 3CaCl,
Ca;(PO4)2 + 6H*= 2H3POy4 +3Ca2+)

4) (NH4),CO3 + 2HCI = 2NH,Cl + H,0 + CO,t
COs%™ +2H*= H,0 +CO,t

5) MnCl, + 2NaOH = Mn(OH),| + 2NaCl
Mn?* + 20H™ = Mn(OH),|
2Mn(OH); + O; = 2MnO(OH), (sau 2Mn(OH); + O; = 2Mn0O, + 2H,0)

6) NH4Cl + NaOH = NaCl + H,O + NH;1
NH;t + OH™ = H,0 + NH;1

7) MgSO4 + 2NaOH = Mg(OH),| + Na;SO,
Mg?* + 20H™ = Mg(OH),|

8) Al(SO4); + 6NaOH = 2AI(OH);| + 3Na,SO4
AP* + 30H™ = AI(OH)3}
Al(OH); + 3NaOH = Na;[Al(OH)q]
Al(OH); + 30H™ = Al(OH)¢*

Ecnu npuseneno 6oaviuee (menvutee) uncno ypasueHui peaxkuui, [IO3BOJIAIO-
LUUX onpenenuth AaHHbIA Habop BELWIECTB COrNIACHO APEONOHCEHHOMY YIaCTHUKOM
I1aHy, To MakcuMainbHbif 6ann (20 6annos) PACIIPEAEJIAETCS nponopiuoHanbHo B
COOTBETCTBHH C pa3basisIOBKOM Ha 3TO YUCIIO YPaBHEHHH.




