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7 kaacc
MaxkcumaJjbHblii 0a — 100 6as10B

3aganue 7.1 (Mmakcumym 20 6a/10B)
1. Kakoe MuUHUMAaNbHOE YMCIO XMMHYECKHUX 3JIEMEHTOB MOXKHO OOHApPYKUTh B BOJHOM
pactBope HuTparta JuTus (hopmysa Hutpata kamus: LINO3)?
OtBer

2. Dopmyna tpudTopykcycHoi kucinotel: CF3COOH. Kakoe unciio aToMOB BXOJUT B COCTaB
OJTHOW MOJIEKYJIBI TPUPTOPYKCYCHOM KHCIOTHI?
OtBer

3. KakxoBa otHocuTenpHas MolekyispHas Macca (HocGopHOBATUCTON KUCIOTH (hopmyla
dochoproBarucToit kucmotsl: H3PO2)?
OtBer

4. B KakoM pAIy JAaHbl Ha3BaHMS BEIIECTB, OCHOBY KOTOPBIX OOpa3yeT OJHO U TOXeE
coenuuenue?

1) HamaTelpb, aMMHaK, HAIIATBIPHBIA CITUPT
2) KpeMHe3EM, KBapIl, OTaIll

3) ™en, MpaMop, U3BECTHSIK

4) KeJe3HbIii Kyrmopoc, rpadur, aamas

OtBeT

5. CKOJBKO TpaMM BOJIbI HEOOX0IMMO J100aBUTH K 45 rpamMmaM XJIOpHia MarHus, 4ToObI
nosyuuts 15 % pactBop 3T0i conu B Bozae?
Otser

6. Ilpouecc ynaBiauBaHUs CEPHUCTOrO ra3a U3 BO3ayXa («MOKPBIM METOJ1») MOKHO OITHCATh
YpaBHEHHEM:
2S02 + NaClO; + 4NaOH = NaCl + 4Na2SO4 + 2H20
B sTtoM ypaBHeHHMH OIMH KO3(QQHUIMEHT HE NpaBUIbHBIA. PaccTaBpTe NpaBUIBLHO
K03 pULIMEHTHI B 3TOM ypaBHEeHUH peakiuu. Kakoit 0yner cymma (nmpaBuiibHasi) ko3 duuueHTon
B 9TOM ypaBHEHUU?
Otser

7. Kakoif M3 TmpeIoKeHHBIX Ta30B MOXKHO MOJY4YMTh C MOMOINBIO Mpubopa,
MIPE/ICTaBJICHHOIO Ha PUCYHKE

1l)ammuak ~ 2) Bomopon 3) MeTaH  4) yrJICKUCIIbIN ra3

B oTBeTe HanumuTe MOJICKYJIAPHYIO MaCcCy NaHHOTO rasa.



OTtBeT

8. CKONBbKO TMPOTOHOB HAXOMUTCS B OAHOW MoJekyle ¢dopManpaeruaa (hopmyia
dbopmanperuga: HCHO)?
OtBer

9. Ha pucyHke TpeICTaBICHBI MOJENH XUMUYECKuX mnpeBpameHuid. CooTHecuTe
MIpe/ICTaBJICHHbIC MOJIENIH C TUIIAMH XUMUYECKUX PEaKIIHii:
A) Peakius 3amereHus b) Peakmus coenqunenus
B) Peaknus paznosxenus I') Peakmus oomeHa
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OtBeTr

10. ®opmyny smoBuTOro BemiectBa MOXKHO BbIpasuth: CxHisxFO2. OtHOCHTENBbHAS
MOJIEKYJISIpHAsE Macca STOro coequHeHus paBHa 78 a.e. OmpenenuTe YHCIO aTOMOB
yriaepoJa B MOJIEKYJIE 3TOTO BELIECTBA.

Otser

Kpurepun oueHuBanusi
Pacnipenenenue 6anioB: 3a Kax bl IPaBWIBHBIA OTBET CTABUTCS IO JBa Oasia.

Ne 1 2 3 4 5 6 7 8 9 10

BOIIPOCa

OTBET 4 8 66 3 255 12 44 16 A3 B1 |2
B2 T'4

3aganue 7.2 (Mmakcumym 20 6a,1710B)

2 nnementa A u b Haxomarca B omHoM mnoxarpynne Ileprogudeckoll CHCTEMBI.
OO0pa3oBaHHblE UMM IPOCTHIE BEUIECTBA IMPU HOPMAJBHBIX YCIOBUSAX MPHUCYTCTBYIOT B Pa3HBIX
arperaTHbIX COCTOSIHUSAX, KOJIMYECTBO NMPOTOHOB B aTOMe 3jeMeHTa A B 2 pa3a Ooiibllie, 4eM B
aTtome syeMeHTa b.

CymectByeT 2 OWHApHBIX COEAMHEHWN, OOpPa30BaHHBIX JaHHBIMH DIIEMEHTaMH, C
MaccoBOH noJeit dneMmenTa b - 50% u 60%.

Bormpocsr:

1. Onpenenuts 35eMeHThl A U b, HanmucaTh WX Ha3BaHUs, yKa3aTh MOPSIKOBBIM HOMED,

TpyIIly, IOATPYNINY U MEPUO, B KOTOPBIX HAXOAATCS IaHHbBIE JIEMEHTBHI.

2. VYkazaTh arperaTHble COCTOSHHS, B KOTOPBIX TIPH HOPMAJBHBIX YCIOBHSAX
MPUCYTCTBYIOT MIPOCTHIE BELeCTBA, 00pa3oBaHHbIE AeMeHTaMu A u b.

VYka3aTh KOJUYECTBO MPOTOHOB B aTOMax AJieMeHTOB A u b.

4. TIpoBecTn HEOOXOIUMBIEC PACUETHI U MPEICTABUTH (POPMYITBI OMHAPHBIX COSAMHECHHIA,
o0Opa3zoBaHHBIX neMeHTaMu A u b. JlaTh Ha3BaHUs TaHHBIX coenuHeHU. OnpenenuT
CTEIIEHU OKUCIIEHUS DJIEMEHTOB B IaHHBIX COCIUHEHUSX.

5. Hamnwucartps ypaBHEHUE peaklMy MOJy4YEHHUsI OJTHOTO COEAMHEHUS U3 IPYTOro.

.



Kpurepumn oueHuBanus

ConepxaHue OTBeTa baniel
/1

DneMeHT A — cepa, TOPSIKOBBIA HOMEp -16, 6 TpyIia, riaaBHas nmoArpymnma, 3 | 6 6amios
1 Hepuo/l, KOJIMYECTBO MPOTOHOB - 16

OnemenT b — kucnopoa, MOpSAKOBBI HOMep - 8, 6 Tpymma, TjaBHas
noarpynna, 2 nepuosi, KOJIM4ecTBO NPOTOHOB - 8

O -ra3 1 6amn
2 S — TBep/OE BEIIECTBO

Cepa ¢ KHCIIOPOJIOM MOTYT 00pa30BBIBATh OKCHIBI cephbl — SOx. 8 6amioB
3 Paccuntanbl GopMyIbl OKCHIOB
16x =0,5- (16x + 32)

x=2

16x = 0,6 (16x + 32)

x=3

IIpuBenensl (GopMyldbl M Ha3BaHUS COEIWHEHWH, YKa3aHbl cTenenu | 3 Gauia
4 OKHCJICHUS

S*072; — okeuz cepsi (1V)
S*®0; - oxcun cepsi (V1)

Hanrcano ypaBHEHHE peakiiu 2 Oamna
5 2S02 + 02 =2S03

UTOI'O 20 das10B

3aganue 7.3. (makcumym 20 6a1710B)

Perugpon — nekapcTBEHHOE CPENCTBO, KOTOPOE MPEAHA3HAYCHO IS MPOQUIAKTUKA
00e3BoXKMBaHUs opranusma. @opma BbITYCKa — MOPOIIKH, pachacoBaHHbIE Ha MOPLUN MaCCOU
18,9 r.

| mopuus mopoika COgepKuT: 3,5 r Xaopuaa HaTpus, 2,5 T xjopuaa kanus, 10 T rioko3sl
(CeH1206), 2,9 T nurpara Hatpus (NazCeHsO7). Ogna moprusi moporika HCIONb3yeTCs s
npurotoBieHus 1 i pactBopa. Ilanuent ¢ 8-00 mo 22-00 kaxxplil yac NpUHUMAN OJUHAKOBbBIE
00BeMBI TPUTOTOBJIEHHOIO pacTBopa perujaponHa. OOmumii o0beM NPUHATOrO 3a 3TO BpeMs
pactBopa — 600 mur.

Bomnpocsr:

1. Paccumntarh MOJISIpHBIE MAcChl BELIECTB, HAXOAILINXCS B PACTBOPE PErHIpOHa.

2. PaccunTaTh KOJIMYECTBO aTOMOB KaXJOIO 3JIEMEHTA, COJEPXKALIUXCA B MOPLHH

pacTBopa, NpUHATON 3a 1 nmpuem (MIIOTHOCTh pacTBOpa MPUHATH 3a 1 r/mi).

Kpurepun oneHuBanus

No ConeprkaHue oTBeTa baer

n/n

1 Paccuutan o0bem nopiuu pacTBopa, MpUHATOM 3a 1 mpuem — 1 6ann
V =600 mn : 15 =40 mn
m=40r

2 PaccunTtanbl MONSpHBIE MacChl BELIECTB, COJEpXallUXCs B pacTBope | S5 6aioB
perupoHa

M(NaCl) = 58,5 r/momnb
M(KCI) = 74,5 r/monb
M(CsH1206) = 180 r/moub
M(NazCgHs07) = 258 r/moib
M(H:0) = 18 r/monb




3 PaccunTanbl Macchl BEIECTB, COACPIKALTUXCS B TIOPIIUK pacTBOpa PETUIPOHa, | 3 Oaia
IPUHATON 3a 1 mpuem

m(NaCl) =3,5-40:1000=0,14r
m(KClhH=0,1r

M(CeH1206) = 0,4 T

m(NasCeHs07) = 0,116 T
m(H.0)=40-0,14-0,1-0,4-0,116=39,244r

4 PaccumnTanbl konMyecTBa BEIECTB U KOJIUYECTBO MOJIEKYIIL: 5 GayoB
n(NaCl) = 0,14:58,5 = 0,0024 moxs; N(NaCl) = 0,0024 - 6,02-10%% = 1,44-10%
n(KCI) = 0,1:74,5 = 0,0013 mons; N(KCI) = 0,0013- 6,02-10% = 7,7-10%°
N(CgH1206) = 0,4:180 = 0,0022 moib; N(CsH1206) = 1,34-10%

n(NazCsHs07) = 0,116:258 = 0,0004 mMomw; N(NasCeHs07) = 2,7-10%°

n(H20) = 39,244 : 18 =2,1802 mons; N(H20) = 1,312-10%

PaccunTaHbl KOJIMYECTBO aTOMOB KaXKIOTO DJIICMEHTA 6 0aJIoB
N(K) = 7,7-10%°

N(Na) = 1,44-101 +2,7-10%°-3 = 2, 25-10%

N(CI) =1,44-10%* + 7,7-10°=221-10%

N(C) = 1,34-10%%-6 + 2,7-10%-6 = 9,66 -10?*

N(H) = 1,34:10%%12 + 2,7-10%°-5 + 1,312:10%*2 = 2,641-10%*
N(O) = 1,34-10%2-6 + 2,7-10%-7 + 1,312:10%* = 1,322-10%

Hroro 20 dass10B

3ananue 7.4. (Makcumym 20 6a/1710B)
JIsisi pEeHTeHOCKOITMH JKENTy/IKa HCIOJb3YIOT B3BeCh cyib(hara Oapus B Boae. Cynbdar
Oapusi MOTy4ar0T U3 MUHEpaJia BUTEPUTA, COCTOSIIETO, B OCHOBHOM, U3 KapOoHaTa Oapus.
[Monyunth cynbdar Oapusi U3 BUTEpUTA MOKHO B 2 CTaJIuM: CHavajga MOJYYHTh
PacCTBOPUMYIO COJIb Oapws, a 3aTeM MOJyJUTh HEPACTBOPUMBIH CyIbdar.

Bompocsr:
1. [Ipusenure popmyibl kapOoHata u cyiabdaTa Oapus.
2. PaccuuTaiite mMaccy 35%-HOro pactBopa XJIOpPOBOJOPOJa, KOTOPBIM MOTpedyeTcs ais
nosiHoro pactBopenus 300 r Buteputa, coaepxaiero 1,5% HexkapOOHATHBIX IPUMECEH.
3. Omnpenenure 00béM 20%-HOro pactBopa cyibdara Hatpus (miotHocts 1,19 r/min),

HEOOXOJUMOTro JJisi MOJHOTO OC&XJEHUS HMOHOB Oapusi B BUAE cyib(dara M3 IMOJIYYEHHOTO
pacTBOpa COJH.

4, PacTBopeHne BUTEpHUTA B KHCIIOTE IPOUCXOINT ¢ IHIeHneM. [louemy?

5. Omnpenenure 00beM ucnonszyemoro odpasia sureputa (300 1), eciu MI0THOCTh BUTEPUTA
4,210 kr/em®.

6. Mo3xHO 11 IONy4YuTh Cynbdar 6apus U3 BUTEPUTA, UCTIONB3YS OAHY peakiuto. Eciau 1o

BO3MOJKHO, HAIIUIIINTE YPABHEHUE JAHHOMW PEaKI1H.

Kpurepun ouennBanus:

Ne i/ Coaep:xaHue 0TBeTa Bbanaa
1 [IpuBenens! popmyisl kapOoHaTa U cynbdata 6apust 2 Gamna
2 PaccunTano KoJM4ecTBO BellecTBa kapOoHaTa Gapusi 6e3 mpuMeceii: 2 6ama

m(BaCOs) = 300 - 0,985 = 295.5 .
n (BaCOs) = 295,5 /197 = 1,5 Morb




3anucaHoO ypaBHEHHE PEaKIIUM B3aWUMOJICHCTBHs KapOoHaTa Oapus ¢
PacTBOPOM COJISTHOM KUCIOTHI: 2 banna

BaCOs + 2HCI = BaCl + H20 + CO2 (1)

M =197 r/mons M = 36,5 r/momb

[llunenne mpu pacTBOPEHHH BUTEPUTA OOBACHSACTCS BbIAeIeHHEM | 1 Oamn
YIJIEKUCIIOrO ras3a

Paccunrtana macca 35%-Horo pactBopa XJIOpOBOJOpOAA: 3 6amna
n (HCI) = 2n(BaCO3) = 3 moi1b
m(HCI)=36,5-3=109,5 .

m (35%-uoro p-pa HCI) = 109,5/0,35 = 312,86 .

Paccuntano xonuuecTBo BellecTBa XJIopuaa oapus: 1 6amn
n(BaClz) = n(BaCOs3) = 1,5 moi1b

3anmucaHo ypaBHEHHE pEakIMM B3aMMOJCHCTBHUs Xjopuaa Oapusi ¢ | 2 Oamia
pacTBopoM cyibdara HATPHSL:
BaCl, + Na;SO4 = BaSOa4| + 2NaCl (2

M = 142 r/monn

Paccunrana macca u 06beM 20%-Horo pacTBOpa cyibdaTa HaATPUS: 4 6amna
n(Na2S0s) = n(BaClz) = 1,5 mos;
mM(Na2SO4) =142 -1,5=2131;
m(p-pa NaxSO4) = 213/0,2 = 1065 r.
V(p-pa Na>SO,) = 1065/1,19 = 895 mu1.

Omnpenenen 00beM 00pasia BUTEpUTA 1 Gamn
Voop. = 300/4,2 = 71,43 cm®

10

[IpuBenen mnpumep mnonydeHus cyiabpata Oapus w3 BuTepuTa C | 2 Oamna
MOMOIIBIO OJTHOM peaKIuu
BaCOs + HoSO4 = BaSO4] + H,O + CO»1

HUroro | 20 dam10B

3aganue 7.5. (MbICJIEHHBbIH IKCIIEPUMEHT)

IOnbIi xuMuk Bacst uccnenoBan conepxanue msatu koiad. Emy Oblio u3BecTHO, 4TO B
KaX/I0M W3 HUX HaXOIWTCS BOJHBINA PAacTBOP OJHOTO W3 CIEIYIOIIMX BEUIECTB: XJOPUI Oapws,
KapOOHAT aMMOHWUSI, CYTbQUT Kajus, Cynbhun Kamus, xaopug xemnesa (111).

B kaxnyro u3 xon6 Bacumuit mpunui BOIHBIN pacTBOP cepHOM KUCIOTH. OH HaOIr0qaT

CJICAYIOIINC

SIBJICHUSL:
B IIepBOH K0s10€ — OypHOE BbIIENIEHUE ra3a, HE UMEIOILETro 3araxa.
BO BTOPOM K0JI0€ — BBIJIEJIEHUE Ta3a, UMEIOLIET0 pe3Kuil 3amax.
B TpPETbeN K0J10e HUYEro 3aciyKMBarollero BHUMaHus Bacu He npoucxoauio.
B 4eTBEPTOM K0JIOE HAOMIOAAIOCH 00pa3oBaHus OEIOT0 OcaIKa.
B IIATOM Kon0e Bacunuilt oOHapyXui1 MOsBIIEHUE 3a11aXa TYyXJIbIX SIMII.

Bormpocsr

1. Ompenenute xumMuyeckue HOpMyJIIbl NEPEUUCICHHBIX BEILECTB.
2. OmnpexpennTe, pacTBOpP KAKOTO BEHIECTBA HAXOMATCS B KaXIOW M3 KOIO.

OTBeTHI 3aHECUTE B Ta6JII/II_Iy.

No k01681 Haspanue BemiecTna Xumuaeckas hopmyia
1

2




Ne k011081 HasBanue Bemecrsa

Xumuaeckas hopmyiia

5

3. IlpuBenute ypaBHEHHUS peaKLU.

Kpurepuu onenuBanus

Ne ni/n Copep:xxkaHue oTBeTa Baaa
1 [IpencraBnensl xumMuyeckue GopMysIbl 7 BEIIECTB: B IATH | 7 6amioB
npoOupkax, ¢GopMyna CEpHOM KHCIOTHI U THIAPOKCHIA
Kajus
2 OrnpezenieHbl BEIeCTBA B KAXKI0H K0j10e 5 OaJuIoB
3 [IpuBeneHb! ypaBHEHHS peakLUii ¢ CEpHOM KUCIOTON 8 b6amoB

(1) (NH4)2CO3 + H2SO4 = (NH4)2SO04 + H20 + CO21

(2) K2SO3+ H2SO4 = K2SOs4+ SO21 + H20
(3) BaCl, + H2SO4 = BaSOg4| + 2HCI
(4) K2S + HzSO4 = K2SO4 + H2S1

UToro

20 days10B




