O6aacTHo¥ Tan O0J1aCTHOI 0JITMMIIHAABI HIKOJLHUKOB
M0 XUMHH
2023 -2024 yuyeOHbIii TO
8 KJ1acce
MakcuMajabHbIH 0211 — 100 6ay1710B

3ananue 8.1.
Bormpoc 1. CkosibKo MPOTOHOB COACPKUT OJTHA MOJIeKya GpocopHOit KUCTOTHI?

Bompoc 2. Kakoe 4uCI0 KOBaJE€HTHBIX XUMHYECKHX CBSI3€M CONEPKHUTCS B OJHOM
MOJIEKYJIE CEpPHOM KUCIOTHI?

Bompoc 3. Berauciaute MaccoByro 10110 Kuciiopoaa (B %) B kapOoHATe KabIIUA.

Bompoc 4. Jlan crnmcok razoobpasubix BemiectB: a) HCl;  6) Cl;  B) H2S; 1) Oz
PacTBOPHMOCTS B BOJIE KAKOT'O Ta3a M3 IpuBeASHHOro crmcka mpu 25°C u naBnennu 1 armocdepa,
HavuMeHblIas?

Bompoc 5. Snpo aroma Oepriuins MOrJIomaeT oAHy anb(a-dacTuily (MOH rejust C aTOMHOM
Maccoil 4 a.e.M H 3apsaoM +2) M HCIYCKaeT OJWH HEHUTPOH, MPEBpAINasCh B SIPO APYroro
XHUMHYECKOro ayieMeHTa. Yrto 310 3a oanmement? [lpuBeaure CcHMBOJI 00pa3oBaBIIErocs
XMUMHYECKOT0 3JICMEHTA.

Bormpoc 6. Kucnopon siBiisieTcst cMechio TpEX U30TOTOB ¢ MACCOBBIMU unciiamu 16, 17, 18.
Bomopon sBrsieTcss cMechbio IBYX M30TOMOB ¢ MacCOBBIMU unciaamu 1 u 2. CKOIBKO pa3HbIX (110
HN30TOIMHOMY COCTaBy) MOJICKYJI BOJbl MOXXHO ITOJYYWUTb M3 AAHHBIX HM30TOIIOB KHCIIOpOJa U
BOZIOpOa?

Bormpoc 7. B oneyme (pactBop SO3 B H2SO4) cooTHOIIEHHE aTOMOB BOJIOPO/Ia U aTOMOB
Kucnopoaa paBHoO 2:7. CKOJIBKO aTOMOB CepbI IPUXOAUTCS Ha 1 aTOM BOIOPO/ia B ATOM osieyme?

Bompoc 8. Jlano 600 rpamm pactBopa xsopuna Hatpus ¢ W % (H20) = 90 %. Ckonbko
rpaMM BOJBI HAJ0 BBIAPUTH M3 ITOTO PACTBOpPaA, YTOOBI MAaccoBas JIOJIA TOBAPCHHOM COJH
yBenu4wiIach B 1,5 pasa?

Bomnpoc 9. I'azoBas cMecsh, cocTosinas U3 BoJ0poaa, a3ota U okcuaa yraepoaa (II) umeer
MOJIIpHYIO Maccy paBHYIO 15 r/mons. Kakoit 6ynet o0bémHas 10 (B %) Bogopo/a B 3ot cmecu?

Bonpoc 10. Tokcnunslii ra3 cepoBOJOPOJ MOKHO CBSI3aTh PACTBOPOM THIPOKCH/IA KaJIHsL.
Kakoe MuHMMAaIbHOE KOJIMYECTBO BCIICCTBA T'MAPOKCHUJIA KaIUA HOTpe6yeTCﬂ 1A TOro, YTOOBI
cBsi3aTh 44,8 nmuTpa (Ipu H.y.) cepoBoopoaa?




Kpurtepuu onennBanus (3a KaxkIblii NPaBUJIbHBINA 0TBET — 2 0aJ1a)

Bonpoc1 | Bonpoc2 | Bonpoc3 | Bonpoc4 | Bonpoc5 | Bonpoc6 | Bompoc7 | Bompoc 8 | Bonpoc 9 | Bompoc 10
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3ananue 8-2

Bce cabrranu o Boge ninn H2O, HO ropa3no MeHbIIE JIFOICH 3HAIOT O «TSHKETION BOJIEY.
OHa oTJIMYaeTCs OT OOBIYHON TEM, YTO €€ OTHOCHTEIbHAs MOJICKYJISIPHAS Macca Ha JIBE CJIMHHIIBI
OoJibllle, YeM OTHOCHUTEIbHAS MOJICKYJspHash mMacca OOBIYHOM BOJBI, TaK Kak B COCTaB €&
MOJICKYJIBI BXOJIUT 0COOBIN aToM Bogopoja. Kak u oObIyHas Boja, TSDKEIas BOJa - 3TO KUJIKOCTh
0e3 11BeTa 1 3anaxa. Ho B oTyimure ot 0OBIYHOM BOBI KYOHK JIb/Ia «TSDKEIION BOJIB OyIeT TOHYTh
B BOJIC, a HE IJIaBaTh. B mpupoje Tsokenas Boaa BeTpedaercs penko. COOTHOIIECHUE TSHKEION 1
00bI19HOM BOJIbI cocTaBisieT rae-1o 1: 20 000 000 monexyot.

Bomnpocsl
1. UeMy paBHa MOJIEKYJISIpHAs Macca «Tskenol Boab»? [louemy «Tskenas Boja» TsHKeei
0OBIYHOM?
2. B 1yem 0coOEHHOCTH CTpOEHUs aToMa BOAOPOJA, KOTOPBIM BXOJUT B COCTaB MOJEKYJIIbI
«tsxenoit Boael»? Kak oH HaszpiBaeTcsa? Hamummure GpopMyimy «TsHKEIol BOIABIY.
3. [Touemy KyOUK JbIa «TSKENOM BOJBI» TOHET B BOJIE, a HE TIaBaeT?
4. Haiiti MaccoByto 10110 «TSKEI0N BOJIB B CMECH ¢ OOBIYHOM BOJI0M, €CJIM MaccoBast 10J1s

KHCJIOpOJa B 3TOM cMmecH paBHa 87,5%.

Kpurepun oueHuBanus

CopepxaHue NpaBUJIbHOIO OTBETA bann
1. MonekynspHas Macc «Tspkenoi Boasl» — 20 a.e. B coctaB monekynsl | 2 Ganna
«TSDKEIION BOJABI» BXOJIUT U30TOIM BOJOPO/Ia C aTOMHOW Maccoi 2 a.e.
2. AToM Bomoposia ¢ aTOMHOW Maccoil 2 a.e. Ha3pIBaeTcs Jeirepwii. B
coctaB sapa nedtepus BxoauT | mporoH u 1 Heiitpon. Popmyna | 3 Hamia
«Tshxenon Bosel» - D20.
3. KyOuk npaa «Tskenoit BoJasD» TOHET B BOJIE, TaK KakK €ro IIOTHOCTh | 2 6ara
6ombie 1 r/mi.
4. ITycts N(D20) = x, n(H20) =y, Torma m(D20) = 20x, m(H20) =18y | 7 6amios
mM(O)s p20 = 16x, M(O)s 120 = 16y.
CocraBinisieM U pelaeM ypaBHEHHE, BhIpaXkas y 4epes X.
(16x + 16y)/(20x + 18y) = 0,875
y = 6x
5. Haxoaum mMaccoByto 101110 «TSKEN0i BOJIBI 6 6amoB
w(D20) =20x /(20x + 18y)
w(D20) =20x /(20x + 18 - 6x)
w(D20) = 0,156 (15,6%)
NTOI'O 20 6a/10B
3ananue 8.3.

Ilepen Bamu cxema npeBpallleHUil HATPHUs.

B




Bce BemectBa or A no F, sBusromumecs NpoAyKTaMH pPEakLUil, COAEp’KaT HATPHIl.
Coenunenne B cocTtouT uMx 3-X 3JI€MEHTOB, MaccoBas A0Jia Hatpus B B cocraBnsger 57,5%.
BemectBo Y sgBisIeTCS KUCIOTOM, KOTOPYIO aTXMMHUKH HA3bIBAIH «KYIIOPOCHOE MAaCIIO».

Bomnpocsl
1. Hanummre monexymsapasie Gopmynsl Bemects A, B, C, D, E, F, X u Y u npuseaure
Ha3BaHUs
2. Hanumwure  xumuueckue  ypaBHEHHUS,  COOTBETCTBYIOLME  BCEM  pEAKLHUAM,
IPE/ICTaBICHHBIM Ha CXEME.
3. VYkaxkute ycnoBus nporekanus peakuuu F — E
4. [TonTBepauTe pacueTaMu cocTaB CoeMHEHUs B.

Kpurepun oueHuBanus

ConeprkaHue MpaBUIBLHOTO OTBETA Bann
A - NaH (runpun matpus) 8 6atoB (4 3a
B - NaOH (rumpokcua HaTpus) dbopmyitel + 4
C - Na2O; (mepoxcua HATpHS) 3a HA3BaHHMS)

D - Na2O (okcun nHarpus)

E - Na;SOs (cynbdar HaTpus)
F - NaCl (xnopun nHatpus)

X - H20 (Bona)

Y - H>SO4 (cepras kuciora)
2Na + O2 = Na202 (1) 9 GamioB
2Na20; = 2Na20 + 02 (2)

Na20 + H20 = 2NaOH (3)

2Na + H2 = 2NaH (4)

NaH + H20 = NaOH + Ha2 (5)

2Na + 2H,O = 2NaOH + H2 (6)

Na20 + H2SOs = Na:SO4 + H20 (7)

2Na + Cl, = 2NaCl (8)

2NaCls) + H2SO4a = Na:SO4 + 2HCI (9)
VYcnoBust mporekanus peakuu (9): 1 Gamn
- XJIOpUJ] HATPHUS — TBEPIBIH

- CepHasi KUCIIOTa - KOHIICHTPUPOBAHHAS

- HarpeBaHue
[TonTBep:keH pacueTaMu cocTaB coeAMHEHUs B 2 Gamna
W(Na) = 23/(23 +1+16) = 0,575 (57,5%)

NTOI'O 20 daJ10B

3aganue 8.4.

[IpuBenute aBa HaOOpa BEMIECTB, KAXABI W3 KOTOPHIX BKIIOYACT 1O TPH PAa3HBIX
BemiectBa (X1, Y1 u Z1—Habop 1) u (X2, Y2 u Z2—uabop 2). [Ipu ot6ope BemecTs B cocTaB Habopa
Ba)XHO YYECTh CIIEIYIOIINE YCIOBUS:

1. BemectBa B Kax/1oM HabOpe HE UMEIOT B CBOEM COCTAaBE HU OJIHOTO OOIIETO HJIEMEHTA.

2. Ilpm B3aMMOJICHICTBMU pacTBOpa BemiecTBa X1 C BEIIECTBOM Y1 W TPU B3aUMOJCHCTBHU
pacTBopa BellecTBa X1 C BEHIECTBOM Z1 00pa3yercs 0CaZoK OJHOTO U TOTO K€ MPOCTOro
BEIIECTBA.

3. Ilpu B3auMoOnEHCTBMM BOJHOTO pacTBOpa BeLIeCTBa X2 C PAacTBOPOM BelIeCTBA Y2 WU IpH
B3aMMO/ICHICTBHU pPacTBOpa BEIIECTBA X2 C PACTBOPOM BemiecTBa Z, 00pazyeTcs 0CaioK OJTHOTO
U TOTO K€ CJIO’KHOTO BEIleCTBa.

Hanmmre hopMyssl 1 Ha30BUTE BEIIECTBA B KAKIOM Habope, MPeI0)KEHHOM BaMH.

Hanummre ypaBHEeHUs! peakifii, TexX MpeBpalleHuil, KOTOpble COOTBETCTBYIOT YCIOBHUSIM
3aJ1auH.




Kpurtepun onennBanus

Coziepkanue MPaBUILHOTO OTBETA bann
1-it nadop: X — KoS (cynsdun kanus); Y —Clz (xaop);  Z — Bra(6pom) | 12 6asios
2-i1 nabop: X - AlCI3 (xmopun amomunust); Y — NazS (cynbdhug HaTpus);
Z — p-p NH3 (ammuax)
VYpaBHeHus peakiuii: 1-if Habop 4 6amna
1) KsS+ Cl =2KCI + S (ocamox!)
2) K3S +Br;=2KBr + S (ocamox!)
YpaBHeHHs peakuuid: 2-ii Habop 4 6anna
1) 2AICIz + 3NazS + 6H,0 = 2AI(OH)3 (ocamox!) + 6NaCl + 3H2S
2) AICIz + 3NH3 + 3H20 = Al(OH)3 (ocamok!) + 3NH4CI
(ecnu OyneT npeIokKeHa MesI04b, 0auIbl HE CHUXKATh)
NTOT'O 20 6as10B
MoryT OBITh OLIEHEHBI JIFOOBIE IPYTHE OTBETHI, YIAOBICTBOPSIONINE YCIOBHSIM 33]auu.

3ananmue 8.5. (MbIC/ICHHBIH IKCIIEPUMEHT)

B xumuueckoir naboparopuu, KOTOpas CICIHATU3WPOBaJach Ha pa3paboTke
MUPOTEXHUYECKUX COCTABOB ObLIO OOHAPYKEHO CeMb HEMOIMHCAHHBIX EMKOCTEH ¢ pacTBOpaMu
CJICAYIOIIMX BEIIECTB: HUTPAT aMMOHHSI, HUTPAT MarHus, HUTpat cepedpa, Hutpat Mapranma (l1),
uurpar prytu(ll), HuTpar HaTpus.

JlabopaHT-aHAIMTHK, MCIOJIL30BaB TOIbKO pactBop KOH, cmor ToyHO ompenenuts B
KaKUX EMKOCTSX HAXOJUTHCS PAaCTBOP KaXKJ10I'0 U3 MEPEUNCICHHBIX BEILIECTB.

1. Hanummre hopmyItbl BceX MepeurCcICHHBIX HUTPATOB.

2. 3anumuTe MpU3HAKKW (€CIM OHM €CTh) W YpaBHEHHS XUMHYECKHX peakuui (eciu
XUMUYECKUE PEAKIUU JICHCTBUTEIBHO MPOTEKAIOT) MEXKAY PacTBOPOM THIPOKCHAA Kajaus
KQ)KJIbIM U3 [IE€PEUYHCIICHHBIX BEIIECTB.

Kpurepun onenuBanus

CopneprkaHue MpaBUIBLHOTO OTBETA bann
[IpuBeneHs! GopMyIbl BEIIECTB 3,5 6amna (0,5
NHsNO3; Mg(NO3)2; Zn(NO3)2; AgNOs; Mn(NO3z)2; Hg(NO3)2; Oasa 3a
NaNOs KaXKAYIO
opmyiy)

IIpuBeneHb! ypaBHEHMS peakLUi U yKa3aHbl IPU3HAKU 16, 5 6amna (1

1) NH4sNO3 + KOH = NH3 + H.O + KNO3 OaJut 3a
(TpU3HAK peakluu: BBIICTSAETCS ra3 ¢ XapaKTEPHBIM 3aMaxoM). KXKIYIO

2) Mg(NOz3)2+ 2 KOH = Mg(OH)2 + 2 KNOs peakmuio + 1
(MpU3HAKK peaklnu: BbIMaieHue 6eJI0ro ocaaka) Oarn 3a

3) Zn(NOz3)2 + 2KOH = Zn(OH)2 + 2KNO3 yKa3aHue

4) Zn(OH)2 + 2KOH = K3[Zn(OH)4] NIpU3HAKa
(mpu3Haku peaknuu: oOpazoBaHue OEIOTO OcaaKa M €ro pacTBOpeHue B | peakiuu + 0,5
n36b1TKe KOH) Oaya 3a

5) 2AgNOsz + 2KOH = Ag20 + H20 + 2KNOs yKa3aHHue
(mpu3HaK peakiuu: odpazoBanue y€pHoro (Oyporo) ocaaxa) OTCYTCTBHS

6) Mn(NOs)2+ 2KOH = Mn(OH)2 + 2KNOs B3aNMO/ICHCTB

7) 2Mn(OH)2 + O2 = 2Mn0O2 + 2H>0 Ul MEXTY
(mpu3Haku peaknuu: 00pa30BaHUE OCAaKa, KOTOPBIM TEMHEET TIPH | HUTPATOM
KOHTAKT€ C KHUCJIOPOJIOM BO3/1yXa) HATpUS U

8) Hg(NO3)2+ 2KOH = HgO + 2KNO3 + 2H20 IEJI0YBIO)
(mpu3HAK peakIHH: BBIMAJCHUE KEATOrO (IOMYCKAeTCsl U WHOW IIBET)
ocaJika)

9) NaNOsz + KOH = peakuus He pOTEKaeT




| NTOTO | 20 6ann0s




