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1 18
1 2
H| 2 13 |14 | 15 | 16 | 17 | He
1.008 4.003
3. 4 5 6 7 8 9 10
Li | Be B|C|N|O]|F|Ne
6.94 9.01 10.81 12.01 14.01 16.00 19.00 20.18
11 12 13 14. 15 16 17 18
Na| Mg| 3 4 5 6 7 8 9 (10| 11|12 | Al|Si| P S | Cl|Ar
22.99 24.31 26.98 28.09 30.97 32.06 35.45 39.95
19 20 21 22_ 23 24 25 26 27 28. 29 30 31 32 33 34 35 36
K|Ca|Sc|Ti| V|Cr|Mn/ Fe|Co|[Ni|Cu|Zn|Ga| Ge|As| Se | Br | Kr
39.10 40.08 44.96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.38 69.72 72.63 74.92 78.97 79.90 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb| Sr| Y | Zr | Nb| Mo| Tc | Ru| Rh| Pd Cd|In|Sn|Sb|Te| I | Xe
85.47 87.62 88.91 91.22 92.91 95.95 - 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3
55 56 72 73 74 75 76 77 78 79 80 81 82 83' 84 85 86
Cs|Ba|57-|Hf [ Ta| W |Re|Os| Ir | Pt | Au| Hg| Tl | Pb | Bi | Po | At | Rn
132.9 137.3 71 178.5 180.9 183.8 186.2 190.2 192.2 195.1 197.0 200.6 204.4 207.2 209.0 - - -
87 88 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr | Ra | 89-| Rf | Db| Sg | Bh| Hs | Mt| Ds| Rg| Cn| Nh| FI | Mc| Lv | Ts | Og
’ ’ 103| ’ ) ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ) ’
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce|Pr | Nd Pm|Sm|Eu|Gd| Tb | Dy | Ho| Er | Tm| Yb | Lu
138.9 140.1 140.9 144.2 - 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0
89 920 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac| Th|Pa| U | Np|Pu| Am Cm| Bk | Cf | Es | Fm| Md| No | Lr
- 232.0 231.0 238.0 - - - - - - - - - - -
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N21 Ecen. bipiHwi 6n0k (10 ynai1)

9p cypak Bapabirsl Yneci(%)
1 10 40

Bipinwi 6noxmoiH cypakmapul 6ip 0ypsic xayanmol.

1. a-pIabIpaydaH KeiiH KaHgaii 6esiiek Ty3inemi?

(a) 5He
(b) e~
(c) p*
(d) H

JKayaObl: a. AHbIKTaMa OOMbIHIIA «-bIIbIPAYy JeTeHiMi3 — HOTMXKEeCiHIe Tesuii
aTOMBI, SIFHU «-06JIIIeK TY3i/JIeTiH bIAbIPay TYPi.

2. H—Br MoseKy/iachIHIaFbl XMMMSIIBIK 6aiilaHbIC TYPiH aHbBIKTaHbI3.

(a) KoBaseHTTi Momtocci3

(b) KoBaseHTTi moMIoCTi

(c) NoHapIK

(d) ATOMIBbIK
JKaya6bi: b. CyTeKkTiH 3/IeKTPTepiCTi/liri 6GpOMHBIH 3JIEKTPTEPICTi/IiriHeH aaeKan-

Ia a3 6osica Aa, alibIpMalllbLIbIFBI MOH/IBIK OalilaHbIC KYPYFa SKeTIIel i, COHIbI-
KTaH OyJI Jkarmaiima 6aiiaHbIC KOBAJIEHTTI MOJIIOCTi 00J1a Ibl.

3. CnupTTepmdiH skarbl GopMyJiachl:

(a) R—CHO

(b) R—COOH

(c) R—OH

(d) R—-O-R
XKayabbi: c. OpraHMKaIbIK XUMHUSA CIIUPTTED - KyPaMbIHIAa KOMipCyTeK Ti36e-
riHe Tikesei 6aiaHbpICKaH ruapoKct —OH ToOBI 6ap KOCHUTBICTAP. a KayaObIH-
na anpaernartik Ton —C(O)—H 6epinren. b xkayabpinga kap6okeunai rorn —C(O)—OH

(myHza OH To6bI KeMipcyTeK TizberiHe KapOOHMIT TOObI apKbIIbI OaiiIaHbICKAH).
d >kayab6brHa a¢bupiliK 6aitiaHbIC KOPCETiITeH.
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4. Bapnbirbl 6ip 6eiiopraHMKabIK KIacKa >XaTaTbIHbIH KOCHLTbICTAPbl aHBIKTAHbBI3

(Ty3map, KbILIKbLIAAP, HEeri3aep).

(a) NaOH, KOH, KBr

(b) HBI", HNaO, HQSO4

(C) NaBr, KQSO4, Ca(OH)g

(d) Cag(PO4)2, CUSO4, NaCl
JKaya6bi: d. a skayaObIHIa a/IFalllKbl €Keyi — CiaTisiep, yuriHmici — Ty3. b xkaya-
ObIHIA O6ipiHIII MeH YIIiHIIiCi — KbIIIKbIIAAp, eKiHiici — cinti (NaOH). ¢ skaya-

ObIH/IA aJIFAIIKbI €Keyi — Ty3map, YIIiHIIici — ciiti. d skayabbIHIa FaHa O6apibIK
3arTap — Ty3zap.

5. CyTexk 60¥bIHIIA THIFbI3ABIFbI 14-TeH KOFaphl ra3abl aHbIKTAHbI3.

(@ O

(b) CH,4

(©) Ny

d CO

>Kaya6bl: a. CyTeK 60JibIHIIIA CAaTbICTBIPMAJIbI ThIFBI3IBIKTHI eCenTeiiik: D = %:3 .

llapr 60jibiHIIA: D > 14 — %:3 > 14 = Mps > 28 TMOIb ' (TEHCI3HIKTI
2

eckepiHi3).¥ChIHbIIFaH JkayarTapAaaH ap ra3ablH MOJSIPIAbIK MacCachlH eCcernTell,
TeK a skaya0bl AYPbIC eKeHiH aHbIKTal ajaMblI3.

6. HaTpuit ryipOKCUI MeH KYKiPT KbIIIIKbUIbIHBIH pPeaKius TeHeyi KeaTipiireH:
2 NaOH + HySO4 —— NaoSO4 + 2 H,O. Erep 30 r NaOH men 49 r H,SO, anbiHca,
Kaii 3aT apThIK MeJIepae 60/a1bi?

(@) NaOH
(b) H,SO,
(C) NaQSO4
(d) H,0O
. . . . . 30r
JKayaObi: b. AnipIMeH eKi peakTUBTiH 3aT MOJIIIePiH eCenTeiMis. ny.op = ——————— =
s 40r monp—1!
r .
0.75 MOJb, ny,so0, = ————— = 0.5 Mosib. Peakius TeHeyi 6oiibiHIIa, NaOH
98 r Mob !

H,SO, -HaH eki ece ke 60sybl mapT. by xxarmaiima NaOH 3aT memmepi HoSO,
-HaH 0.75/0.5 = 1.5 ece ker. 1.5 < 2 6onraHApikTaH NaOH >KeTKinikci3 meniiep-
Ie; neMek, peakums coHbiHaa H,SO,4 apThIK Mejiepe Kaiaabl.

5/11 chem-region-sol qazcho.kz | qazolymp.kz


https://qazcho.kz
https://qazolymp.kz

7. bip monb aranon (Co,H;OH) skanranma 1367 kI sHeprus 6esiHeni. An 2.65 Moib
9TAHOJI KaHFaHIA KaHIIA SHeprusi 6esiHemi?

(@) 3622.6 Ik
(b) 3622.6 KIx
(c) 515.8 IIx

(d) 515.8 kIIx

JKaya6sbi: b. EcenTi KaparaiibIM IIPOMTOPINST apKbLIbI IIEIIeMi3:

1 monb — 1367 KIIK
2.65 Mmonb — x KIIK

x = 2.65 x 1357 ~ 3622.6 kII>K

8. 1 monb H' mons! med 1 monb OH ™ 1OHBI 9pekeTTeCKeH e 57.6 KIIK sHeprus 6ei-
He[i. 6 -cypaKTarbl XXargaiaa KaHIa SHeprus 0eTiHeTiHiH eceInTeH 3.
(a) 14.4 x[Ix
(b) 28.8 kI
(c) 72.0 xIxx
(d) 43.2 kIx
JKayao6ni: d. EcenTeyzi skeTKiikci3 Meriepze alblHFaH peareHT O0bIHIIIA KYP-
rizemis. 6-cypakra NaOH xeTkinikci3z memniiepzae, srHu 0.75 monb. NaOH -HiH

3aT Mejiepi peakuysira TyckeH OH ™ MOHBIHBIH 3aT MejiiepiHe TeH. COHAbIKTaH
0.75MOJb - 57.6 K>k MOb ' = 43.2 KII;K sHeprus bemiHei.

9. EH TeMmeH KaﬁHay TeMIiepaTypacbiHa Ve KOCbIIbICTBI aHbIKTaHbI3.

(a) CH,;CH(C1)CH,CH,CH,

(b) CH;CH(C1)CH,CH,CH,OH

(¢) HOCH,CH,CH,CH,CH,CH,OH
(d) HOCH,CH,CH,CH,CH,CH,Cl

JKayabni: a. EH TeMeHri KaliHay TeMrepaTypachl MOJIeKy/iaapaibiK 9peKeTTecy-
Jiepi eH, asici3 KocbutbicTa 60maabl. OHAA ¢ MeH d skayarrTapblH eckepMmeiimis. Ce-
6e6i oyap el KYIIITi AUCIIePCTi KyIITepre Me: oyiapaa >KeHiJT IOoJIsIp/aHaThIH TOII-
tap (—OH, —Cl KymTi [umonbaik acepiecysep) skoHe OH-ToObI acepiHeH maiima
60aThIH CYyTEKTiK OajtaHbicTap 6ap. a MeH b skayanTapblHIaFbl aiibIPMAaIIbIIbIK
- b kaya6siama OH-To6bI 6ap, con cebenTi 0Chl MOIEKY/Ia KYIITi CyTeKTiK 6aii-
JaHbICTap Ty3e anajbl. [leMek, a xkayaObIHIa MOJeKy/Iagarbl eH dJICi3 MoJieKy/a-
apasbIK apeKeTTecy/ep 60omaabl.
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10. Bapuit ruppokeupiniy, (Ba(OH),) epiTiHzgiciH 6enmene auibik bIABICTA KalIbIP-
nbl. Bipas yakbITTaH KeifiH epiTiHAi sainaHa 6acranbl. He ceberti 6y e3repic
601ab1?

(a) bapwmii rugpokcuai ayagarbl oTTekneH O, apeKeTTecTi

(b) Bapwmit rumpoKcHUi skaiiMeH bIIbIpar, aK 6apuii okcuaiHiH BaO cycrieH3us -
CBhIH TYy3e 6acTagbl

(c) Bapuit rugpoxreupi ayagarbl CO,-MeH apeKeTTeCTi

(d) Bapuit rugpokcuzi ayagarbl No-TIeH 9peKeTTeCTi
>Kaya6bl: ¢. Bys skepe epiTiHaiHI alIbIK bIIbICTAa KAJTFAHIbIFBI MaHbI3IbI. Bapuii
TMOPOKCUII TYPAKThI KOCBLIBIC, COHABIKTAH O bIAbIpaMaiiabl. bapuii ruaporcumi
ayaJiarbl MOJIEKy/Ia/IapAblH, illliH/le TeK KOMipKbIIIKbLI Ta3bIMEH 9peKeTTece aja-

IIbI, HOTVDKECiHIe aK 6apuili KapOOHATBIH TY3€Il, epiTiHAiHi JajiJaHbIln 6acTabl,
B&(OH)Z + COZ — BaC03 + HQO

N22 Ecen. EkiHwi 6nok (10 ynait)

9p cypak Bapabirsl Yneci(%)

2 10 40

ExiHwi 610kmolH cypakmapsiHoa 6ip Hemece OipHeule Oypbic dayanmap 00aybl MYMKIH.
Op0bip cypax OoliviHwa ynaiiiap 6apavik OYpseIc dcayan maHoairaHoa FaHa ecenmesnedi,
coHObIKMaHM cypakmapdul 6y mypiHe xcapmeinati ynati 6epinmetioi.

1. Tonnenc peaxkruBimeH [Ag(NHs),]OH apekeTtTecin, Kymic-aiiHa Ty3eTiH 3aTTap-
JIbI TAOBIHBI3:
(a) HCOOH
(b) CH3CHO
(C) CQH5OH
(d) CgH5CHO
(e) CH3COOH
JKaya0nI: a, b, d.
2. TemeHperi op 6ip rasabl cUIIaTTaMaCbIMEH COVIKeCTeHIipiHi3:
(a) NO, (1) AyazaH >keHLI yJbl ra3
(b) H,S (2) UlipireH >kyMbIpTKara ToH Mici 6ap Tycci3 ras

(©) SO, (3) CankpIHAATKAHIA TYCCi3AE€HETIH y/Ibl KOHBIP Ta3

(4) byn ra3apiH, 10%-1bIK CyJibl €piTiHAICI MeauIMHA-
(d) CO; 4 KOMJAHbUIAIbI
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(e) NH, (5) XKanraH cipiHke micTi Tycci3 ras
(f) CO (6) Heri3ri mapHMKTiK rasgapably, 6ipi

JKayabnr: a3, b2, c5, d6, e4, f1.
3. Kesneci KOCBLIBICTapAbI 37IEKTPOHIAP CAHBIHBIH 6CY PETiMEH OPHA/IACTBIPbIHbBI3:

(a) C¢H;COOH
(b) Caz(POy)s
(c) KMnOy

(d) Na[Al(OH),
(e) CuSO,-5H,0
(f) (NH,4),Cry04

JKayabpi:d<a<c<f<e<b.

4. Kereci ROCBUTHICTAP/IBIH CYIIbI €DITIH/IiIEPiH/ETi METUTOPAHK MHANKATOPHIHBIH
TYCIMEH CaJiKeCTeH/ipiHi3:
(@) FeSO, | (1) KpI3bu1/ KbI3FbUTT
(b) MgCl, (2) KbI3EBLIT Capbl
(c) KNO; | (3) Cappi
(d) Li,CO4
(e) HBr
(f) NaOH

JKayaboi: 1-a,b,e;2-c;3-d,f.
5. JIypbIC TY>KbIpbIMIApPAbl TAHIAHbI3:
(a) Kpicbim TomeHpereH caiibiH 2 HCl —— H, + Cl, XylieciHiH, Temne-TeHiri
OHFA bIFBICAIbI.

(b) Ny + Oy = 2NO KyiieciHe a30T eHTri3i/IreH e, Tere-TeHdiK peareHTTep
>KaFrbIHA bIFBICA/IBI.

(c) TemnepaTypa keTepinreH caribiH 2 CO + Oy —— 2CO, + Q XyiteciHmeri
Tere-TeH/iK COJIFa bIFbICA/IbI.

(d) FeyO3 + 3Hy, — 2 Fe + 3H,0 XylieciHe KaTaJu3aTop eHri3iireHae, Temne-
TeH/IiK eHiMiepre Kapaii bIFbICabl.

(e) KpicbiM apTkaH catibiH C + CO, —— 2 CO KylieciHeri Terne-TeHIiK COJIFa
BIFBICAIbI.

JKayabni: c, e.
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N23 Ecen. YwiHwi 6n0kK (5 ynan)

3.1

3.2

3.3

34

Bapnbirsl

Yneci(%)

1

2

1

1

5

20

Ywinwi 610kmostH mancolpmacstH opsiHOAy 6apbicbiHOa ecenmeycis Hemece KbICKauid myciHik-
memeci3 xayanmap ecenmeimelimiHiH ecKkepiHi3

Kynpenikri emipge 6i3 epitinminepai skui ke3gectipemis, ce6ebi onapabiH Kebi cy-
JIbI epiTiHinep 60bIT TabbUTIaAbl. MbICaTbl MYPBIHFA CYBIK TUTE€HE KOJIIaHAThIH TY3
epiTiHaici, TaMak ITicipy Ke3iHAe KOJAaHbIJIaThIH aC COIAChIHbIH, €piTiH/iCI )KoHe Typ-
MBICTBIK, XMMMSI epiTiHaisepi 6ap/bIFbIHbIH, KYPaMbIHAA ePiTKilll peTiHae ¢ KOJITaHbI-
nanbl. [lereHMeH, XuMusiza oaeyM (KYKipT aHrMApUAiHiH (SO3) KYKipT KbIIIKbIIbIH-
narel (H,SO,) epitingici) cexkinpi apTypii cychi3 epiTinginepmi ge ke3mecripyre 6oa-
IIbI.

1. 50%-npbIK epiTiHAi maibIHAAY YIIiH KYKipT KbIIKbUTBIHBIH 40%-1bIK CY/IbI €PiTiH-
JiCciHiH KaHai MaccacblH con KbIKbUIABIH 80 r 60%-1bIK epiTiHAiciMeH apasia-
CTBIPY K&KeT?

3.1 (1 6amn)

0%-1bIK epiTiHAi MaccachlH x T eIl ajnaibiK. by skarmaiiga COHFbI epiTiHaiHIH,
Maccachl = + 80 T, aJl KbIIIKbUIIBIH COHFBI Maccachl 0.4z + 80 - 0.6 = 0.4x + 48 T 60-
naabl. KpIIKBLIIBIH, MacCaJIbIK yiIeci COHFbI epiTinaime 50% 6oica, Keneci TeHaeymi
’Kasa ajJaMbI3:

0.4x + 48

— 0.5
Z + 80 Y

By TeHOeyai miennirn, Kkejeci MmaHAI asambi3: x = 80 r (1 yriain)

2. Keneci exi >karmarifa oieyM MeH KYKipT KbIIIKbUIBIHBIH, CYJIbI €piTiHAICIiH apana-
CThIpFaHa KaHAal epiTiHAIep Ty3i/eTiHiH aHbIKTaHbI3:

(a) HyO-pbIH MOJSIpBIK Mediepi < SO3-HiH MOJSIPJIBbIK MeJiiepi

(b) HoO-anIH, MOSIp/IBIK Mestiiepi > SO3-HiH MOJISIPJIBIK MeJIepi
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3.2 (2 6amna)

OneyMmi KyKipT KbIIIKbIIBIHBIH, CYJ/IbI €PiTiHIiCiMeH apasacThIpFaH/1a Kejleci peak-
VST JKypei:
SO3; + H,O —— H,SOy4 (1 6amn)

a) Erep n(SO3) > n(H,0) 6oca, oHIa Cy XeTKiJliKkci3 meniiepae 6onansl. by pe-
aKuMsIgaH KeliiH COHFBI epiTiHaige SOz apThIK Mesliepi Kajaabl gereH ¢o3. COH-
IOBIKTAH COHFBI epiTiHAi omeym 6omazsl (0.5 ymair)

6) An erep n(SO3) < n(H,O) 605ca, oHIA KYKIPT aHIMAPUIi KEeTKIJiKCi3 Mesiiepe
6onanmbl. By peakuusgaH KeifiH cOHFBI epiTiHaime H,O apThIK Mejiepi Kajxambl
nereHpi o6inmipeni. JleMmek, COHFbI epiTiHAI KYKipT KbIIIKbIIBIHBIH, CYJIbI epiTiHici
6omazbr (0.5 yraii)

3. Erep ci3 anibiK ayajia ojieyM KyibUIFaH CTaKaHIbl Y3aKKa KaJIIbIpCaHbI3 He Ooa-
IbI?

3.3 (1 6amn)

OneyMm epiTiHici cympl ciHipeni, 6y Keseci caagapra aKelyi MyMKiH:

1. AyapaH bIIFasI CiHipUIT€H CaliblH epiTiHAiHIH Maccachl apTaabl;

2. Erep ciHipinreH cyaplH MeJIIepi KyKipT aHTUAPUIiHIH MeJIIepiHeH KoIT 00J1-
ca, OHJA CTaKaHAarbl 3aTTap KYKipT KbIIIKbLIBIHBIH, CY/Ibl €piTiHAiCiHe ajiHa-
JIaabl;

3. DK30TepMMUSIIbIK peaKlius acepiHeH epiTiHAiHiH TeMnepaTypachl KeTepineni
SO?, + HQO - HQSO4 —I— Q

(TuicTi kayar yiid — 1 6a)

4. Kypambiaga H,SO,-HBIH MaccaibIK yiaeci 90% 6omaTbhiH oyieyM ainy yiniH 95%-
IbIK HoSO4-HBIH CyJibl epiTiHAiCiHIH KaHAai Mmaccachid 20 T KyKipT aHTUIPUL-
MEH apanacTbipy Kepek?
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3.4 (1 6amn)

KyKipT KbIIIKbIIBIHBIH, CYJIbI epiTiHAiCiMeH apasacaTblH KYKipT aHTUAPUIiHIH MOJIb

CaHbIH TaOAMBI3: 00
n(SO3) = 0= 0,25 MOJb

KyKipT KbIIIKbIIBIHBIH, CY/IbI €PiTiHAiCiHiH Maccachl x T 60JIChIH, OHIA OJIeyM epiTiH-
IiciHiH COHFBI Maccachl x + 20 T 6oambl. EpiTiHaime MbIHa peakuys Kypemi:

S03 + HoO = HyS0,

CoHFBI epiTiH/i 071eyM O0JIFaHIBIKTAH, CY JKETKIJIIKCi3 TereH KOpbIThIH/IbI JKacayFra
6omab (0.5 6amt). COHABIKTAH, eceITeyIep CyabIH MOJIb CAaHbIHA OaiIaHbICThI 00-

JIagpl:
0.05z

n(H,0) = = 0.0028x Monb

OneyMHBIH, COHFbI epiTiHIiciHAeri KyKipT KbIIIKbUIBIHBIH, JKa/IITbl MaccachiH Taba-
MbI3:
m(HySOy4) = 0.952 + 0.0028z - 98 = 1.224z T

OsieyMHBIH, COHFbI epiTiHAICIHAeri KyKipT KbIIIKbUIBIHBIH, MacCaibIK yiaeci 90%
6oFaHIbIKTaH, 6enrici3 6ipeymMeH TeHey KypyFa 60ajibl:

1.224x
=0.9
x + 20

JKayabbl: = = 55.56 1 (0.5 ymait)
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QazCho

MNpesupeHTckas onMmnuana
PervoHanbHbin 3Tan (2022-2023).
OduuManbHbIN KOMMNIEKT PeLEHUI NO XUMUM.,



CopepskaHue

ITepuogu4yeckast TadéauIa
3agaua N?1. ITepssiit 6;10K (10 6a/0B) (40%)
3agaua N22. Bropoii 6710k (10 6a11oB) (40%)

3agaua N23. Tpetuii 6;10K (5 6a/m10B) (20%)
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3/13

1 18
1 2
H| 2 13 |14 | 15 | 16 | 17 | He
1.008 4.003
3. 4 5 6 7 8 9 10
Li | Be B|C|N|O]|F|Ne
6.94 9.01 10.81 12.01 14.01 16.00 19.00 20.18
11 12 13 14. 15 16 17 18
Na| Mg| 3 4 5 6 7 8 9 (10| 11|12 | Al|Si| P S | Cl|Ar
22.99 24.31 26.98 28.09 30.97 32.06 35.45 39.95
19 20 21 22_ 23 24 25 26 27 28. 29 30 31 32 33 34 35 36
K|Ca|Sc|Ti| V|Cr|Mn/ Fe|Co|[Ni|Cu|Zn|Ga| Ge|As| Se | Br | Kr
39.10 40.08 44.96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.38 69.72 72.63 74.92 78.97 79.90 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb| Sr| Y | Zr | Nb| Mo| Tc | Ru| Rh| Pd Cd|In|Sn|Sb|Te| I | Xe
85.47 87.62 88.91 91.22 92.91 95.95 - 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3
55 56 72 73 74 75 76 77 78 79 80 81 82 83' 84 85 86
Cs|Ba|57-|Hf [ Ta| W |Re|Os| Ir | Pt | Au| Hg| Tl | Pb | Bi | Po | At | Rn
132.9 137.3 71 178.5 180.9 183.8 186.2 190.2 192.2 195.1 197.0 200.6 204.4 207.2 209.0 - - -
87 88 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr | Ra | 89-| Rf | Db| Sg | Bh| Hs | Mt| Ds| Rg| Cn| Nh| FI | Mc| Lv | Ts | Og
’ ’ 103| ’ ) ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ) ’
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce|Pr | Nd Pm|Sm|Eu|Gd| Tb | Dy | Ho| Er | Tm| Yb | Lu
138.9 140.1 140.9 144.2 - 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0
89 920 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac| Th|Pa| U | Np|Pu| Am Cm| Bk | Cf | Es | Fm| Md| No | Lr
- 232.0 231.0 238.0 - - - - - - - - - - -
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3apaya N21. Mepebiit 610k (10 6anno.)

Kasxkap1ii Bormpoc Bcero Bec(%)
1 10 40

Bonpocst nepgozo 610ka umerm auilb 00UH NPABUIbHBLI 8apuaHm omeema.

1. Kakas yacTtuiia BbigeasieTcs nmpu a-pacrnage?

(a) 5He
(b) e~
(c) p*
(d) H

OTBeT: a. 1o onpeneneHnio, -pacmnajs — 9TO Pacraji, B KOTOPOM BbIAE/ISIeTCs
SIIPO aToOMa Treyius, o-4acTulia.

2. HasoBure Tum cBs3u B monekysne H—Br.

(a) KoBasieHTHas HeIo/MsIpHAas

(b) KoBasieHTHas moisipHast

(c) NoHHag

(d) AromHuas
OTBeT: b. MeKTpoOTPUIIATEILHOCTH ATOMA BOIOPO/Ia 3HAUNTE/IbHO MEHbIIIe 3JIeK-
TPOOTPUIIATEIbHOCTM aToMa Opoma, HO IPM 3TOM OHU He JOCTATOYHO CUJIbHO

OT/IMYAIOTCA OJid TOTO, YTOOBI CBSI3b MOKHO OBIJIO CUMTATh MOHHOﬁ, IIO3TOMY B
OJaHHOM Cjly4yae CBA3b KOBAJICHTHAS ITOJ/IsIpDHAas.

3. BoibepuTe 06111yI0 hOpMYITy CITMPTOB.

(a) R—CHO
(b) R—COOH
(c) R—OH
(d) R—O-R

OTBeT: ¢. B opraHnMuecKkoii XMMuUm CMpTaMy Ha3bIBalOT MOJIEKYJIbI, B KOTOPbBIX
eCTb TUAPOKCWIbHAY rpymiia, —OH (HanpsiMyo coeiMHeHHasl C yIJIepOoAaHOIA 11e-
T1bI0, KOTOPAsi He COAEePKUT HMKAKMX aTOMOB, KpOMe aTOMOB yIJiepojia 1 BOJIO-
pona). B BapuaHTe a ykasaHa anplerugHas rpynmna, —C(O)—H. B BapuaHnTe b
yKazaHa Kapb6okcunabHas rpynna, —C(O)—OH (3mecs OH coenyiHeHa C 11eMbio, B
KOTOPOI1 eCTh pyTye aTOMbI, IOMXMO aTOMOB yIJiepofia 1 Bogopoza). B Bapu-
aHte d ykazaHa supHas CBsI3b.
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4.

5/13

Bbl6epI/ITe BapuaHT, B KOTOPOM BCe CO€AMHEHNA OTHOCATCA K OOHOMY KJIaCCy
HEOpraHM4YeCKMX BEIIEeCTB (COJ'II/I, KNCJIOThI, OCHOBaHI/ISI).

(@) NaOH, KOH, KBr

(b) HBI", HNaO, HQSO4

(C) NaBr, KQSO4, Ca(OH)g

(d) Cag(PO4)2, CUSO4, NaCl
OTBer: d. B BapMaHTeE a IIepBbi€ IBa COeAMHEHMS — LIe/JI0UM, a TpeTbe — COJIb.
B BapuaHTe b InmepBoe n Tperbe CoeaMHEeHMs — KMC/IO0TbI, a BTOpOe — IeJI0Yb

(NaOH). B BapuaHTe ¢ mnepBbie IBa COeIVHEHUS — COJIU, a TPeTbe — IIeI0Yb.
Tonbko B BapuaHTe d Bce coeAMHEHNSI OTHOCSITCSI K OHOMY KJIacCy — COJIN.

. Bbibepurte ras, y KOTOPOro MIOTHOCTh IO BOJOPO/Y BbIliie 14.

(@ Oq
(b) CH,4
(©) Np
(d) CO

OtBetT: a. OTHOCUTeNIbHAS IIJIOTHOCTD 10 BOOOPOAY BbICUMTBIBAETCA I1O (bOpMy-

/[ras ra3s
. JaHHOe HaM ycioBue: D > 14 —
My, P 4 M,

28 rMOJIb ! (3aMeThTe, YTO HepaBeHCTBO CTPOroe). PaccumTaB MOISPHbIE MACChI
ra30B M3 Mpeo/iKeHHbIX BApMAHTOB, CTAHOBUTCS TIOHSITHO, UTO TTOAXOIUT TOJTb-
KO BapMaHT a.

ge: D = > 14 = My >

I'mapokeua HaTpust 1 pocdopHas KMUCI0Ta pearupyroT COIJIACHO YPaBHEHMIO:
2NaOH +H,SO, —— NaySO4+2 H,0. Eciim 66110 B3sT0 30 r NaOH 1149 1 Hy SOy,
TO KaKoe BeIllecTBO OyneT B M30bITKe?

(a) NaOH
(b) H,SO,4
(c) NaySOy
(d) H,0

OTtseT: b. [I;1g Hayaa HaZO ITOCYMTATDH KOJMUECTBA OO0MX PEAT€HTOB. NNoH =
30r 49T

——————— = 0.75MO0Jb, Np,50, = ———————
40 r Mmop 1 Tt 98 rmonp L
akuyn, NaOH moskHO ObITh B 2 pasa 6osblie, ueM H,SO,. B HallleM ciyyae Ko-

mnyectBo NaOH 6onbiie, uem H,SO,4 B 0.75/0.5 = 1.5 pa3sa. ITockonbky 1.5 < 2,
NaOH B HegocTaTke; 3HaunT, Hy SO, ocTaHeTCs B M30BITKE ITOC/Ie peakium. Bapu-
aHTbI ¢ ¥ d He MMEIOT CMbIC/IA, TIOTOMY YTO M30BITKOM HA3bIBAETCSI KOJIMYECTBO
peareHTa, KOTOpOe OCTAJIOCh ITOC/Ie peaKluy, He BCTYIIUB B Hee.

= 0.5 monb. Ilo ypaBHEeHUIO pe-
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7. IIpu cropanuu ogHoro Mmonb 3taHona (CoH;OH) BeigensieTcst 1367 KK 3Hepruu.

8.

6/13

CKOIbKO 9HEePTUM BbIJIEJIUTCS IIPU CrOpaHuu 2.65 MoJib aTaHoOa?

(a) 3622.6 Ik
(b) 3622.6 KIIxX
(¢) 515.8 Il

(d) 515.8 KIIx

OTBer: b. Pemintsh 3Ty 3a1a4y MOKHO ITPOCTO¥ MTPOIOPIIMENi:

1 monp — 1367 KIIK
2.65 monb — x KIIK

r = 2.65 x 1357 =~ 3622.6

[Ipu pearnposBanuu 1 moab noHoB H' u 1 mons monoB OH™ Bbimensiercs 57.6
KX sHepruu. [locunraiite, CKOJILKO SHEPTUU OOIKHO BBIAEIUTHLCS B CIydae U3
BoIIpoca 6.

(a) 14.4 x[Ix

(b) 28.8 kIl

(c) 72.0 kI

(d) 43.2 xIx
OTBer: d. PacueT HaJio IPOBOAUTD IO peareHTy, KOTOPbIii B HegocTaTKe. B Bo-
rpoce 6 B HemocTaTke NaOH 1 ero konuuectBo — 0.75 mojib. KonmmuectBo NaOH

paBHO KOMNYeCcTBY MOHOB OH ™, KOTOpbIE BCTYNIMIM B PEAaKLNI0, TIO3TOMY J0JIK-
HO BBIZEIUThCS 0.75 MOJb - 57.6 KK MOJIb ! = 43.2 K[[)K SHepIu.

BbIG@pI/ITe coeaHeHNne, y KOTOpOoro caMas HMU3Kas TeMIiepaTypa KUIIE€HNA.

(a) CH;CH(C1)CH,CH,CH,

(b) CH,;CH(C1)CH,CH,CH,OH

(¢) HOCH,CH,CH,CH,CH,CH,OH
(d) HOCH,CH,CH,CH,CH,CH,Cl

OTBeT: a. HauMeHbIIHYIO TeMIIepaTypy KUIIeHUsI OyAeT MMeTb COoequMHeHue C
Haubosee CIabbIMM MEKMOJIEKYISIPHBIMM B3auMogpeicTBusimu. OTnagaoT Ba-
puaHThI ¢ U d, TOTOMY UTO OHM CcaMble OoJbliNe (CaMble CUJIbHbIE AVCIIePCUOH-
Hble CUJIbI), B HUX eCTb JIerko nonspusyemsblie rpymmsl (—OH, —Cl, cunbHble ou-
MOJIbHbIE B3aMMOZEeCTBYS) U B HUX eCTh BOLZOPOAHbIe CBI3M 3a cueT OH-rpymm.
EnuHCcTBeHHOe pasinuue Mexay BapuaHTamu a u b — B BapuanTe b ectb OH-
rpyrina, 6;arogapsi KOTOPOii 9Ta MOJIeKy/ia MOKeT 06pa30BbIBATh CUIbHbBIE BOJO-
ponHble cBsi3n. [loaToMy, cambie c1abble MeXMOJIeKY/SIPHbIE B3aMO/IeiCTBHS B
MOJIEKYJIe 3 BapMaHTa a.
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10.

PactBop ruapokcuga 6apust (Ba(OH),) ocTaBuIn B OTKPBITOM IIOCYZe B KOMHATe.
Yepes HEKOTOPOe BpeMsi pacTBOp IMOMYyTHeI. [loyeMy 3TO MpOuU3011I0?

(a) Tugpoxcupm 6apust pearnpoBai ¢ O, B BO3oyxe

(b) Tumpokcup 6apusi MeJIEHHO pa3sJiarajcsi, 00pasysl CyclieH3uio 6e/10ro oK-
cupa 6apus BaO

(c) Tunpoxkcup 6apust pearuposan ¢ CO, B BO3gyxe

(d) Tuapokcup 6apust pearupoBas ¢ N, B BO3IyXe

OTBeT: ¢. KmroueBOit MOMEHT — PacTBOP OCTaBUJIM B OTKPBITOM nocyze. ['mapok-
cup 6apust He JOCTAaTOYHO HECTAOMIIbHBIN, TTIO3TOMY OH He OymeT pasjaraThbCsl.
Cpeny MOJIeKy/I B BO3IyXe TUAPOKCHUI 6apusi ClIOCOOeH MpopearnpoBaTh TOJb-
KO C YIVIEKMCJIBIM ra3oM, 00pa3syst 6esiblii KapboHaT 6apyisi, KOTOPbI U SIBJSETCS
MIPMUYMHOI MOMYTHeHUs pacTBopa, Ba(OH),; + CO; —— BaCO3 + Hy0.

3apaya N22. Bropoi 6nok (10 6annos)

Kaskap1ii Bormpoc Bcero Bec(%)

2

10 40

BOI’lpOCbl emopoeo 6J10Ka MOo2ym umemeo 00UH UTU HECKOJIbKO npasujibHolX 6apuaHmos om-
eema. bannsl 3a Kaxicwlli 680Npoc 3acuumeslearomcs Juulb npu 6bl60p€ 6CeX npasujibHvlx
omeemos, Co0meemcmeeHHO HacCmu4Hasle Oassl 07151 5mM0o20 muna 80Npocos He npeaycmom-

peHbl.

1.

2.

7/13

BribepuTe BellleCcTBa, Ub€ B3auMogeiicTBue ¢ peakTuBom Tosmnenca [Ag(NH;),]OH
MpoTeKaeT ¢ o6pa3oBaHNeM CepedbpsSTHOTO 3epKaa:

(a) HCOOH

(b) CH3CHO

(C) C2H5OH

(d) C¢H5CHO

(e) CH3;COOH
OtBerT: a,b,d. Peakiiusi cepe6psiHOTO 3epKasia (B3auMO/IeCTBIe ¢ peaKTUBOM To-
JIeHCa) --- 3TO KaueCTBeHHas peakuus Ha anpaernanyro rpymmny -CHO. Ee npu-
cyTcTBMe oueBUAHO B atleTanbaerunge CH;CHO u 6ensanbaerunge CHs;CHO. ITo-
MMMO 3TOr0, OHa HaxoouTcs ele 1 B MypaBbuHOM Kuciote HCOOH (k yriepozny
MIpUcoeITHEeHbI BOAOPO, U KUCIOPO/, UTO ¥ 00pa3syeT aabIeruaHylo rpymnimy). B

9TaHOJIe U YKCYCHOV Kuciore ke rpymibl -CHO Het. TakuM o6pa3oM, BepHbIe
oTBeThl --- A, b uT.

CooTrHecuTe opMyJibl ra30B C UX OMMUCAHUSIMMU
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8/13

(@) NO, (1) TokcuuHbIi ras, ierdye BO3ayxa

b (2) BecuBeTHbIN ra3 ¢ XapakKTE€pPHbIM 3aI1aXOM TYXJIbIX
(b) HyS SUIL

(3) TokcuYHbBIl ra3 6yporo 1BeTa, 06eciBeunBaeTCst
(€) SO IIPY OXTIXKAeHUN

(4) 10%-p1Vi BOOHBIV paCTBOP 3TOTO ra3a IpUMeHseTCs
(d) CO, B MeIMIIMHe

(5) BecuBeTHbIN ra3 ¢ 3a1axoM 3aroparonieics Crmd-
(e) NH3 K1

(f) CO (6) OnVH 13 OCHOBHBIX TAPHUKOBbBIX ra30B

OTser: a3, b2, c5, d6, e4, f1. A) NO,, Tak ke Ha3bIBa€MbIii = JIMCHUM XBOCTOM ',
MMeeT OypbIii LIBET; PV OXJIasKAEHNM K€ 3TOT Ta3 AMMepPU3yeTCs C 00pa30BaHM-
eM GectBeTHOTO N7 Oy.

B) CepoBomopon H,S siB/isieTcsl MICTOYHMKOM 3ariaxa TYXJIbIX SIUIT U Msica, obpa-
3ysICh TIPU pacraje cepocofepkalinx 6eaKoB.

B) TonmoBku crinuek comepskat cepy. [Ipu ee cropanum obpasyetcs SO,, KOTOPbIA
MBI ¥ CYMTAEM 3aI1aXOM 3aroparolleiics CIIMYKN.

I') Yrinekuciblii ra3 sIB/ISIETCS BTOPBIM ITO BKJIaAy B IapHMUKOBBIN 3 dekT (rep-
BBIV --- BOLSHON 1ap). [IpoucxoouT 37O BBUAY ero KOHLIEHTPALuNM B BO3ayXe:
OCTaJIbHbIE Ta3bl, KOTOPbIe MOIJIM ObI BIMSITh HA MAPHUKOBBIN 3G (KT, UMeIoT
CJIUIIKOM HU3KME KOHLIEHTPALUN.

II) 10% BOOHLBIV paCcTBOp aMMMaKa --- 3TO HalllaThIPHBIN CIIUPT, KOTOPBI aKTUB-
HO MCIIOJIb3YIOT IJ151 BEIBEIEHMSI 13 0OMOPOYHOTO COCTOSIHMS, TIpUUEM He TOTbKO
B MeJIMIIMHe, HO U B ObITY. [IOMIMO 3TOTO OH MMeeT aHTUCEIITUUeCKOoe JIeiiCTBIe,
a TaxKke IIpUMeHSeTCs IJ1s1 MHOYKUUU PBOTHI U IIPU YKYCaX HACEKOMBIX.

E) YrapHsiii ras --- TOKCMUYHOE BelleCTBO: Py MOMaJaHuy B OPraHM3M OH B3a-
MMOMEICTBYET C TeMOIVIOOMHOM, TeM CaMbIM MPEISITCTBYS CBSI3bIBAHMIO 3TOTO
6eJika ¢ KMCJIOPOAOM, UTO B CBOIO OUepelb BbI3bIBAaeT KUCIOPOJHOE ToloaHNe.
Monsipaas macca CO paBHa 28 r/M0/b, YTO MeHbIIIe CpegHe MOJISIPHOI MacCChl
BO3ayxa (29 r/Moinb).

Pacrionoxmnre dienymoliine CoeaMHeHMA B ITIOPAAKe YBEJIMUEHMSI KOJIM4YeCTBa 3JIeK-
TPOHOB:

(a) C¢gH5;COOH

(b) Caz(POy)s

(¢) KMnOy

(d) Na[AI(OH),

(e) CuSO,-5H,0

(f) (NH4)2Cra04

OtBeT: d < a < ¢ < f < e < b. [locunraemM KOIMYECTBO TEKTPOHOB B KasKIOM

BelecTBe. Yo 3JIeKTPOHOB OAHOIO aTOMa PaBHO €ro MopsAKOBOMY HOMEpPY B
Tabnuie MeHpeneeBa:
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1) 6*6+5*1+6+8*2+1=64

2) 20*3+(15+8*4)*2=154

3) 19+25+8%4=76

4) 11+13+(8+1)*4=60

5) 29+16+8%4+5%(1*2+8)=127

6) (7T+4*1)*2+24*2+8%*7=126

Pacrionaraem B mopsiake yBenmueHusi: 60, 64, 76, 126, 127, 154, T.e. oTBeT ---
413652

CoriocTaBbTe BellleCTBa ¥ OKPACKy MHAMKATOPA MeTUIOPaHsKa B BOTHbBIX PaCTBO-
pax JAHHbIX COeITHEHMIA:

(@) FesO, | (1) KpacHsii/po3oBbrit
(b) MgCl, | (2) Oparskesbiit

(c) KNO3 (3) XKéntwlii

(d) Li,CO4
(e) HBr

(f) NaOH

OtBet:1-a,b,e;2-c; 3 -d, f. MeTunopaH MMeeT KpaCHYI0 OKPacKy B KMCJIOT-
HOJi cpefie, OpaHXXeBYIO B HEMTPAJIbHOM U JKeJITYIO B Iie/IouHOoi. ClieqoBaTe/lbHO,
HBr pact kpacusbiit usert (1), a NaOH - xentsiit (3). IIpu pacTBOpeHUM HEKOTO-
PBIX COJIel B BOAe MPOTeKaeT r’MApoin3, MeHss cpefy pactBopa. Eciu BemiecTBo
00pa30BaHO CUJIbHOI KUCJIOTOM U C/1abbIM OCHOBaHMEM, TO ITOy4YaeTcs ¢j1abo-
K1cIas cpefa u, cjienoBaTelbHO, KpacHbIi 1BeT. Eciau ske ¢1aboit KMUCIOTOM U
CUJIbHBIM OCHOBaHMEM, TO (JIabOoIIe/IOuHas cCpefia 1 KeThii 1[BeT. K mepBbIM OT-
Hocsitcest FeSO,4 1 MgCl;, (T.e. Beioupaem otBet "1"), Ko BTopbIM Li; COs3 (3). OcTa-
etcst KNO3z. OH 06pa3oBaH CMJIbHO KMUC/IOTOM U CU/IBHBIM OCHOBAHMEM -- TaKMe
COJIM He MOABEePrarTCs TUAPOIN3Y, Cpefa 0CTaeTCs HeiTpaabHOI, a IIBeT UHN-
KaTopa, COOTBETCTBEHHO, OpaHKeBbIM, T.e. OTBeT "2".

BriGepuTe Bce MpaBuIbHbIE YTBEPXKIEHMS :

(a) ITpu moHMkeHUM gaBiaeHus: paBHoBecue cuctembl 2 HCl —— Hy + Cl; caBu-
raeTcs BIIPaBo

(b) ITpu BBemeHuu a3ora B cucreMy N, + Oy —— 2 NO paBHOBecHe CMellaeTcs
B CTOPOHY peareHToB

(c) ITpu noBeiIeHUM TeMIlepaTypbl paBHOBecHe B cucteme 2 CO+0y = 2 COy+

Q COBUTAaETCs BJIEBO

(d) ITpu BBemeHMM KaTaamsatopa B cucremy Fe,Os + 3Hy, —— 2Fe + 3H,0
paBHOBECHE CABUTAETCSI B CTOPOHY IPOAYKTOB

(e) ITpu noBbillIeHUM AaBaeHNUsI paBHOBecue B cucteMe C+CO; —— 2 CO cme-
IaeTcs BJIeBO
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OTBerT: ¢, e. 1) [Ipu MOHMKeHUM [ABIeHUSI paBHOBECHE CMEIIAeTCs B CTOPOHY
peaxkiu, BeAyliei K yBeIuueHIo oobeMa. B mpuBeieHHO peakiuy 00beM He
M3MEHSIeTCs, (Jief0BaTeIbHO, PaBHOBECHE He CMeIaeTCsl HU B KaKyl CTOPOHY.

2) IIpu BBeeHMM B CUCTEMY peareHTa paBHOBeCKe CMeIaeTcss B CTOPOHY 06pa-
30BaHMs IIPOAYKTOB, @ HE peareHToOB, KaK CKa3aHO B YTBEPKAEHMUM, a 3HAUMT,
OHO JIOKHOE.

3) [Ipu moBbIlIeHMM TeMIIepaTypPbl paBHOBECHE CABUTAETCS B CTOPOHY SHO0TEP-
MUYECKOM peakluu -- B JaHHOM (JIydyae SHA0TEepMUUYECKO peaKlueil IBJIsIeTCs
obGpaTHasi, paBHOBeCHe JIe/iICTBUTEIbHO CMEIaeTcsl BIeBO.

4) KatanusaTop He BIMsieT Ha CMellleHe paBHOBECHSI.

5) I[Ipu moBBINIEHMM TaBJI€HNSI paBHOBECHE CABUTAETCSI B CTOPOHY peakiinu, Be-
IyIei K yMeHbIIeHnIo o6beMa. B jaHHOM ciryuae cyieBa HaxoauTcst 1 MoJib rasa,
a cripaBa 2, T.e. 00beM yMEHbIIAeTCs IPY IPOTEeKaHUM 0OPaTHOI peakluu, U
JaHHOe BbICKa3bIBaHlMe MCTUHHOE.

3apaya N23. Tpetui 6nok (5 6annos)

3.1

3.2 3.3 34 Bcero Bec(%)

1

2 1 1 5 20

Yumume umo npu peweHuu 3adaqu mpemsoez0 6;10Ka omeem 6e3 pacuémos uiu Kpamrozo
NOSICHEHUSs. He 3acuumbleaenicsl.

B moBcegHeBHOI >KM3HU, Mbl HACTOJIBKO YacTO MMeeM [eJI0 C paCTBOpamMu, 4TO
IIPUBBIK/IU K TOMY, UTO OHU Yallle BCero acCCoOUMMUPYITCI ¢ Bomoii. PacTBop conu gis
IIPOMBIBAHMS HOCA IIPU IIPOCTYAE, PACTBOP CObI, UCIIONb3yeMbIi [IJIS1 BbITIEYKM B Ka-
YeCTBe PaspbIXJINTENS TECTA, M PACTBOP /IS MbIThSI OKOH - BCE OHM COZlepsKaT B cede
BOJY Kak pacTBopuTesib. Ho He CMOTpS Ha 3TO, XMMUKU He peJKO BCTPEUYaroTCs CO MHO-
’KeCcTBOM 0e3BOIHBIX PACTBOPOB, HAIIpMMep C paCTBOPOM cepHOro aHruapuzga (SOs) B
cepHoii kuciore (H,SO,), 60/iee M3BeCTHBIM KaK OJIEYM.

1.

10/13

Kakyro maccy 40%-ro BOZHOTO pacTBOpa CEPHOI KMCIOThI HEOOXOAMMO CMeIIaTh
c 80 r 60%-ro pacTBOpa 3TOJ ke KUCAOThI, YTOObI TPUTOTOBUTH 50%-Hblit pac-
TBOp?
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3.1 (1 6asmn)

O6o3Haunm maccy 40%-ro pacTBopa KMCIOTHI 3a x I. B TakoM c1yyae mac-
Ca KOHeYHOTI0 pacTBopa COCTaBUT x + 80 I, a KOHEeUYHasl Macca KUCIOThI COCTABUT
0.4z + 80 - 0.6 = 0.4x + 48 r. IIocKO/IIBKY MacCcoBasi 10JISI KUCIOThI B KOHEYHOM pac-
TBOpe cocTaisieT 50%, MOKHO COCTaBUTD CJIeaylolilee ypaBHeHMEe C OJHUM Heus-
BECTHbIM:

0.4x + 48
— =105
x + 80

Peinast aT0 ypaBHeHMe, 1oayyaeM 3HaueHue x = 80 T (1 6asn)

2. Ol'[pe,ILe}'II/ITe, KaKne paCTBOPbI 06pa3YI'OTCH IIpn CMeImeHnn ojeyMa M BOOHOI'O
pacTBOpa C@pHOVI KNCJIOThI, eC/INn:

(a) kommnuectBo Moseit HyO < konuuecTBo Moriein SO3

(b) xonmnuectBo mosneit HyO > konndecTBo mosneii SO3

3.2 (2 6ana)

I[Ipy cMelIeHNUy oJieyMa ¥ BOJHOIO pacTBOPa CEPHOI KMCIOThI IIPOTEKAeT CJIeaYIO-
11as1 peaKiys:
SO3; + H,O —— H,SOy4 (1 6amn)

a) Eam n(SO3) > n(H,0O), To Boga HaxOOUTCSl B HeJOCTaTKe. 3HAYUT IOCJIe MPOo-
TeKaHMSI peakiy B KOHEUHOM PacTBOPE OCTAHETCS M30bITOUHOE KOIMIecTBO SOs.
CnemoBaTebHO, KOHEUHBIN pacTBOp OyIeT IpeacTaBiasiTh co60ii oneym (0.5 6ania)

6) Ecimu n(SO3) < n(H,0), TO cepHblit aHTUAPU, HAXOJUTCS B HEIOCTaTKe. 3HAUUT
TI0C/Ie MIPOTEeKaHMs Peakily B KOHeYHOM PacTBOpPEe OCTAHEeTCsT M30bITOUHOe KOJI-
yecTtBO H,O. CiegoBaTebHO, KOHEUHbBIV pacTBOp OyIeT MpeCcTaBIsiTh CO007 BOM -
HBII pacTBOP cepHO¥ KMcaoThI (0.5 6aa)

3. UTo nmpOMU30MIET C TOTHBIM XMMMUUECKMM CTaKaHOM OjieyMa IpU AJIUTEIbHOM
CTOSTHUM Ha OTKPBITOM BO31yxe?
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3.3 (1 6amn)

Ckopee Bcero, pacTBOp ojieyMa OyieT IOIJIOIaTh BOAY, YTO MOXKeT ITPUBECTH K CJie-
IOYIOIIVM TTOCTeACTBUSIM

1. TIo Mepe moOIJIOIIEeHNMs BJIaru M3 BO3[IyXa Macca pacTBOpa YBEJIMUUTCS;

2. Ecm Konmm4aecTBO IIOIVIONIEHHOM BOABI OyaeT OOoJbIle KOJMYeCTBa CEPHOIO
aHTUIPUIA, TO COAEePXKMMOe CTakKaHa MMPeBpaTUTCS B BOAHBIN pacTBOP cep-
HOW KUCJIOTDI;

3. TemriepaTypa pacTBOpa IIOBBICUTCS 3a CYET S5K30TepMMUYECKO peaxriuu
SO3 + HyO = HySO4 + Q

(3a pesieBaHTHbBI OTBET — 1 6as)

4. Kakyto maccy 95%-ro BogHoro pactBopa H,SO, Heobxoaumo cMmeriath ¢ 20 T cep-
HOTO aHTUApPHKIA, YTOOBI IMIPUTOTOBUTH oeyM, ¢ cogepxkanneMm H,SO, 90% 1o
macce?
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3.4 (1 6amn)

Haxoayum KommuecTBO MoJIel CepHOTO aHTUAPUIA, KOTOPbI HEOOXOAMMO CMEIIaTh
C BOOHBIM PaCTBOPOM CEPHOM KMCIOTHI:

20
n(SO3) = 0= 0.25 MOJb

[TycTb Macca BOJHOTO PacTBOPA CEPHOI KMUCIOTHI OYIET x T, TOr[Ia KOHeUHast Macca
pacTBOpa ojieymMa coCcTaBuT x + 20 I. B pacTBope OyeT MpoTeKaTh peakiys:

S03 + HoO = HyS0,

Tak Kak KOHEeUHbI pacTBOp MPeCTaB/IsIeT C060i pacTBOp OieyMa, MOKHO CIe/laTh
BBIBOJ, O TOM, UTO BOJia OKa3anach B HegocTtaTke (0.5 6ama). CiegoBaTenbHO, pac-
yeThl OYIYyT UATHU 10 KOJI-BY MOJIEH BOIbI:

0.05z
18

n(Hy0) = = 0.0028x monp

Haxomum 06IIyIo Maccy CepHOJ KICIOThl B KOHEYHOM PacTBOpPE OJieyMa:
m(HyS0y4) = 0.95z + 0.0028z - 98 = 1.224x T

ITockombKy MaccoBas [0JIsl CepHOM KUCIOThI B KOHEUHOM pacTBOpe OjleyMa COCTaB-
nseT 90%, MOKHO COCTaBUThb YpaBHEHMeE C OOHVM He3BeCTHbIM:

1.224x
=0.9
r + 20

PemuB KoTopoe rmoayumm = = 55.56 1 (0.5 6asia)
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