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ITosicHuTEIbHAA 3alICKA

[xonpHeni 3ran BCOII no xumun nposogutcs B 1 Typ. i 4eThIpEX BO3PACTHBIX
napasteneit (5-8-x, 9-x, 10-x, 11-x kIaccoB) MOATOTOBICHBI OT/IETbHBIC KOMIUICKTHI 3a/1aHui. B
KOMIUIEKT 3a1aHui Ka)KJJ0M BO3PAaCTHOM Mapaulenau BXOIUT 5 3a1a4. MakcumaibHasi BO3MOXKHAs
OLIeHKa paboThI AJIs BCEX BO3PACTHBIX Mapauieneil cocranisier S0 Ganos.

st yaammxcst 5-8-X ¥ 9-X KJ1accoB ATUTEIBHOCTD OJMMITNAABI cocTaBisieT 120 MuHyT
(2 acTpoHOMUYECKHUX Yaca).

Hns yganquxcs 10-x u 11-X KJ1accoB JJIMTENBHOCTh OJUMIMUAAbI cocTaBisieT 150 MuHyT
(2,5 acTpOHOMHYECKHUX Yaca).

OO0mme moaxoAsl K NpoBepke pador

JIroOble WcTIpaBieHMs], 3aYEPKUBAHUS MM HEOPEKHOCTh HAINMCAHUS HE MOTYT OBITH
OCHOBAHMEM JIJIsl CHUKECHUS OLIEHKHU.

Vcnonb3oBaHue y4aCTHUKOM O(OPMIICHUS pELIeHHs, OTIMYAIOUIErocs OT TOro,
KOTOPBII HCIOJIB3YET MPOBEPSIONINIA, HE MOXKET OBITh OCHOBAHUEM JISI CHIDKEHUS OI[CHKH.

Ecnu yyacTHUK mpejuiaraeT pelieHue, OTIMYAoLIeecs] OT MPEIIOKEHHOIO B JaHHBIX
pPEKOMEH/ALUAX, HO OHO SIBJI€TCS BEpPHBIM, IOJHBIM M OOOCHOBAaHHBIM, TO 3a HEro
BBICTaBIISIETCS MOJIHBIM 0asul, MpeayCMOTPEHHbIN cucTeMoil orjleHuBanus. HekoTopble mpumMepbl
aIbTEPHATUBHBIX MOJXO0A0B K PEIICHUIO YKa3aHbl HUKE, B KOHKPETHBIX 3a]a4ax.

JlomyckaeTcsl HCIOJIb30BaHHE JpOOHBIX KO3()(PHUIMEHTOB B 3alUCH  ypaBHEHHI
XMMHUYECKHX PEaKLuil, eclii HHOE HE YKAa3aHO B PEILICHUH 3aJauu.

IIpu orcyrcTBuUM KO3(p(PUIMEHTOB MM MX HENPAaBUIBHON pacCTaHOBKE OLIEHKa 3a
HalucaHue ypaBHEeHU cHIkaercs Ha 50%, ecu MHOE He YKa3aHO B PEUICHUH 3aJ]auu.

JlomyckaeTcst UCTI0Ib30BaTh METO/T MOHHO-AJIEKTPOHHOT'O OajaHca.

B cnyuae ecnm ydacTHUK, IIPOBOZS BBIYMCIICHHUS, JOIYCKAaeT OJHY MaTeMaTHYECKYIO
OIMOKY Ha OJHOM M3 ITAloOB BBIUMCIIEHUH, U BCE OCTaJlbHbIE PacuéThl MPOBOJUT BEPHO (B
HY)XKHbIE (POPMYJIbI MOJCTABICHbI HYKHbBIE BEJIMYMHBI), TO OLIEHKA 3a JIAHHBIM MYHKT 3aJa4d
cHmkaercs Ha 50%. Ecnu ommOka He MaTeMaTHYECKOIro XapakTepa, a UMEHHO «XMMHUYECKas»,
TO ITYHKT CUATAETCS BBIITOJIHEHHBIM HEBEPHO.

[Ipy BO3HHMKHOBEHHMH BOIPOCOB IO MPOBEpKE PadOT WM COACP)KAHUIO 3aJaHUi U
pelIeHnit MOKHO 00panaThesi K COCTaBUTEIISIM.

KonTtakTs! st cBsizu: pvpll@tpu.ru



5-8 kiaccnl
Ne 8-1 Tecr.

1) Hau6oip1ryro MOJIEKYISIPHYIO MacCy UMEET BEIIECTBO ¢ (hOpMYIION:

A) NH; b) PH;
B) AsHj; I') GeH,
2) B siape aTOMOB OTCYTCTBYIOT YaCTHIIBI:
A) HEHTPOHBI b) anexTponsl
B) nmporons! I') Bce 0TBETHI BEPHBI

3) Kakoe o01iee KoM4ecTBO aTOMHBIX OpOUTaIeii Ha BTOPOM YHEPTreTUYECKOM YPOBHE:
A) 4 b)2
B) 6 )8

4) Ha3BaHue KaKOro XHUMHYECKOIO 3JEMEHTAa IPOMCXOAUT OT IUIEMEH KEJIbTCKOU

IPYIIbL, )KUBILINX HA TEPPUTOPUU HbIHENIHEW PpaHinu B V Beke 10 H.3.:

A) Azor b) Kaimdopuuii
B) lNadpnwuii I') lannuai
5) Kakoii nepuos cocTOUT TOJIBKO U3 HEMETAJIIOB!
A)3 b)5
B) 1 2
6) Kakast u3 yacTuil iMeeT HauMEeHbIIINE Pa3MephI:
A) BakyoJb b) karuis Bob
B) atom I') npuIMHKa
Pemenue.

1 12 3 4 5 6

B |b A |T B B

Cucrema oueHUBaHHUA.

3a Kax[blid MPaBUIIbHBIN OTBET — 2 Oaa.

Hroro 12 6annos 3a 3axanmue.

Ne 8-2 Mmeercs cmech mecka u caxapa maccoil 50 r. Cmech omyctwnn B KojiOy, B
kotopyto Hamwin 200 ma Bozasl. Ilocie oTdgunbTpoBanu coaepKuMoe KOJObI, BBICYHIIWIIA U
nonyuusi 30 r ocratka. UTO COAEPXKUT OCTATOK IOCI]E BhICYIIMBaHU? Bbrunciaure mMaccoBble
JIOJIH TIeCKa M caxapa B UCXOJIHOW CMECH.

Pemenue.

W3 U3HEHHOTO OTBITA, MIKOJIBHUKY H3BECTHO, YTO Caxap PacTBOPSETCS B BOJIE, a TIECOK
— Het. Torna ocratkom Maccoit 30 r siBisiercs mecok. YToObl HAWTH Maccy caxapa HEOOX0AUMO

N3 MAaCCbl CMCCH BbIYCCTh MACCy IICCKaA. CJ'ICIIOB&TCJ'IBHO, MaccCa Ccaxapa paBHa 20T,



Tornma nerko onpeaenuThb, YTO UCXOAHAs cMech conepxkana 40 % caxapa u 60 % mecka.
m(caxapa) 20

—=04=40%

w(caxapa) = m(cmecu) 50

m(mnecka) 30 06 = 60 9%
m(cmecn) 50 0

w(mecka) =
Cucrema onleHUBaHHUSA.
VYka3aHue, 4TO MOCJIe BBICYIIMBAHUS OCTAJICS MECOK — 2 Oasia.
Macca caxapa — 2 Gamia.
MaccoBsle 1071 KOMIIOHEHTOB — 110 2 0aJiia 3a Kaxabiid. toro 4 6amnia.
Hroro 8 6ai10B 32 3a1auy.
Ne 8-3 Borunciure MaccoByo J00 Beex 3eMeHToB B coequHennu (NH,),S,0g. Uemy
JOJIKHA OBITH paBHA CyMMa MacCOBBIX JI0JIEH BCeX AJIEMEHTOB B COSAMHEHUN?
Pemrenne.
Bbr4rciuM OTHOCHTENTBEHYIO MOJICKYJISIPHYIO MacCy MepOKCOIUCYIb(aTa aMMOHUS.
Mr((NH,),S,0g) =14-2+8+32-2+16-8 =228
MaccoByto 010 JIEMEHTOB MOXHO OMPEENIUTh 1o hopmye:
_Ar(3)n
w(d) = M

Ar(N)'n 14-2

= = = =~ 0
w(N) My 578 0,1228 = 0,123 = 12,3 %
Ar(H)'n 1-8
w(H) = (Mg =558 = 0,035=35%
Ar(S)'n 32-2
w(S) = M - 228 0,2807 = 28,07 %
Ar(0O)-n 16-8
w(0) = - 228 0,5614 = 56,14 %

CyMMa MacCOBBIX JIOJIEH BCeX AJIEMEHTOB J0JbkHa paBHATheA 1 (100 %), Tak kak macca
BCEX aTOMOB B MOJIEKYJIE COCTABIISIET MAacCy MOJIEKYIIbI.

Cucrema oneHuBaHHUSA.

OtHocurenbHas MojiekyssipHas macca (NHy),S,0g — 2 6amna.

MaccoBsle 10511 KaxJ10ro sieMenTa no 1,5 6ama. Utoro 6 6amnos.

VYka3zaHue Ha TO, 9YTO CyMMa MacCOBBIX JioJiel paBHa 1 — 3 Oaina.

Hroro 11 6ani0B 3a 3a1auy.

Ne 8-4. Xnop umeer 2 crabunbHbIX m3otoma 35C1 u 37Cl. TIpUHSB OTHOCHTETLHYIO
aTOMHYIO Maccy XJopa paBHOW 35,5, BBIYMCIUTE aTOMHOE COJEpXaHHWE KaKIOro H30Tona B
npupoze. SIBisercs Iu OTHOCUTENNbHAs aTOMHAs Macca JIEMEHTa CPeTHUM apu(pMETHYECKUM OT

MAacCChl €ro U30TOIOB?



Pemennue.

OtHocuTeNnbHAST aTOMHas Macca 3JEMEHTOB, KOTOpas 3alKcaHa B MEePUOIUICCKON
TabJIMLE, SIBISIETCS CPEIHEB3BEIICHHON BEIMYMHOM OT Macchl M30TOIIOB JIAHHOT'O 3JIEMEHTA.
TepMuH cpeaHEB3BEUICHHONW BEJIMYUHBI YKa3bIBA€T HA TO, YTO ATOMHOE COJEP)KAHUE Ka)JI0TO
M30TOIa y4yuThIBaeTcs npu pacuére. [Ipu BbIUKMCIEHUU cpeaHero apu(pMETHUYECKOro OT TPYIIIbI
3HAUEHUN HE YUWUTBHIBAETCSI BECOBOM IOKa3aTelb Ka)J0ro U3 HUX, TO €CTh KaXk/as BEIMYMHA
BHOCUT OJIMHAKOBBIA MO «BaXHOCTH» BKJAJA B cpeaHee 3HaueHue. CpemaHee apudMeTHUECKOE
yucen 35 u 37 paBHo 36, a He 35,5.

Toraa i ciaydast IByX U30TOMOB MO>KHO 3aIlMCaTh BhIpaKEHUE:

Ar(Cl) = x(35C1) - M($5CD) + x(37CD) - M( §7CD),

r1e X — CcoAepXaHHe U30ToNa B JOJNSIX €AMHULBL, a M — MaccoBoe 4YHUCIO
COOTBETCTBYIOILIETO U30TOIA.

Tak ke CTOUT y4ecTh, 4TO OO0IIIee couepxKaHue U30TOIOB B Ipupoje coctasiser 1 (100
%). Torna

x($5CD) +x(37C) = 1 = x(F7CD = 1 — x(35CD
[TonyuuMm crenyroriee ypaBHEHUE.
35,5 = 35x(33CD) + 37(1 — x(35C1))

PemenneM jJaHHOrO ypaBHeHus siBisiercs 3Hadenme x(35Cl) = 0,75. Tornma ms3orona
35Cl conepxures 75 %, a m3otona 35Cl — 25 %.

Cucrema oueHuBaHHUAA.

Vka3aHue Ha TO, YTO OTHOCHUTEIbHAasi aTOMHas Macca HE SBISIETCS CPEAHUM
apupMeTHuecKkuM — 2 daia.

VYkazaHue Ha TO, YTO CyMMapHOe coJiepKaHue Bcex n3otonoB paBHo 1 (100%) — 1 Gan.

3anuck MaTeMaTUYeCKOr MOl 3a/1auu (ypaBHeHHs) — 3 Oasa.

Pemenue ypaBHenus — 1 6amn.

Copep:xaHne KaXJ0To U3 U30TOMOB — 2 Oasia.

Hroro 9 6ani0B 3a 3agauy.

Ne 8-5 Pa3zHOCTb OTHOCHTENBHBIX ATOMHBIX MacC JIByX JIEMEHTOB paBHa 32, a uX
oTHomieHue paBHO 3. O kakux sjemMeHTax HAET peub? Hamummre 35eKTpoHHYIO (Qopmyity
HanOoJsee JErKOro U3 HUX.

Pemenue.

O0603Ha4MM OTHOCHUTENBHYIO aTOMHYIO Maccy 0oJjiee JIETKOro 3JieMeHTa 3a X, a BTOPOro
3a y. Torga MOXHO COCTaBUTh CUCTEMY U3 JIBYX ypaBHEHUI:

y—x =32
Y

Z =3
X



Pemenuem panHHOM cuctembl siBisiercs mapa uucen (16;48), uTo COOTBETCTBYET
KHCJIOPOAY U THUTAHY.

Bosnee 7n€rkuM 3MeMEHTOM SBISETCA KHUCIOPOJ, €ro JIeKTpoHHas ¢opmyna -
1s%2s22p*.

Cucrema oueHuBaHHUA.

3anuce KaX0ro U3 ypaBHeHu# no 2 6amna. Uroro 4 6anna.

Omnpenenenne Kax0ro U3 3J1eMeHToB 1o 1,5 6amna. Mroro 3 Ganna.

OnexkTpoHHas GpopmyIia Kuciopoaa — 3 6aia.

Hroro 10 6ans0B 3a 3a1a4y.



9 kjaacc

Ne9-1 Pemmre kpoccBoOp.
2

10

ITo ropusonTanmn

1) DnexkTponuT, KOTOpBI HpPH AUCCOLMALUMM B BOIHBIX PACTBOpPAaX, B KauecTBE
KAaTHOHOB 00pa3zyeT KaTMOHBI BOJAOPO/1a U AHUOHBI KUCJIOTHOTO OCTaTKa.

4) SlpneHue CyIIECTBOBAHUS XMMHYECKOTO DJIEMEHTa B BHJIE JIBYX WJIM HECKOJIBKHX
IIPOCTBIX BEIIECTB, PA3JIIMYHBIX 10 CTPOEHHUIO U CBOMCTBAM.

6) KonmruecTBO XMMHUYECKHX CBsI3el, KOTOpOe 00pa3yeT aToM B MOJICKYIIE.

7) Jlerkuii M HETOKCHYHBIH CepeOpHCTO-0eNblii MeTayll, YyCTOWYMBBIA K KOPPO3UU H
MPUMEHSIEMbIN B aBUAIUH.

8) CmocoOHOCTh aToMa B MOJICKYJIe WM CIOKHOM HOHE MpPUTATHBATh K cebe
3JIEKTPOHBI, YYaCTBYIOIIME B 00Pa30BAHNN XUMHUECKON CBS3H.

ITo BepTHKAIHN

2) Iporiecc mpucoeTHHEHMSs YIICKTPOHOB YaCTHIICH.

3) CriocoOHOCTD BEIECTBA PACTBOPSITHCS B TOM HIIM HHOM PAaCTBOPHTEIIE.

5) CnoxHoe BemecTBo, 00pa30BaHHOE JBYMs XUMHUYECKHMH JJIEMEHTAMH, OIHUM H3
KOTOPBIX SIBJISIETCS] KUCIIOPO/ B CTENIEHU OKHCIECHUS (— 2).

9) MeTami, UMEIOIUI B COSTMHEHUSX TIOCTOSIHHYIO CTETIeHb OKUCIeHus +1. MaccoBast
JI0JIs1 MeTalj1a B TUApoKcuae paBHa 57.50 %.

10) Ilponiecc oTAa4m JIEKTPOHOB YaCTUIIEH.



Pemenmne.
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Cucrema OLleHUBAHUS.

Kaxnoe BepHO oTrajanHoe cioBo — 1 6am.

Hroro 10 0a1710B 32 3aaaHue.

Ne9-2 K pacrBopy xmopuna xene3a(lll) maccoit 200 r mpummim n30BITOK pacTBOpa
THJIPOKCUAA HATpus. BreIman ocamok, KOTOPBIH OTQMIBTPOBAIN M MPOKATHIN O HMOCTOSHHOU
Macchl, KoTopas okasanach paBHa 0,96 r. BelumciuTe mMaccoByr AOII0 XJIOpUIA JKele3a B
HCXOJHOM pacTBOpe. Bprumcianre maccy 4YMCTOro jkeies3a, KOTOPYH MOKHO IOJIYYHUTh IIpU
BOCCTAHOBJIEHHH BOJIOPOJIOM OCTaTKa MPOKaIUBaHUS.

Pemenue.

3anuieM ypaBHEHHS MPOTEKAIOIINX PEAKIINN

1) FeCl; + 3NaOH — Fe(OH); + 3NacCl

2) 2Fe(OH); — Fe,05 + 3H,0

3) Fe,05 + 3H, = 2Fe + 3H,0

Berancnum koindectBo BeiectBa okcua xenesa(lll).

m(Fe,0;) 0,96
M(Fe,03) 160

n(Fe,03) = = 0,006 MoJs1b

ITo cooTHOIIEHHIO KOA()DOUIMEHTOB B YPAaBHEHUH 2 ONPEICIUM KOJIUYECTBO BEIIECTBA
rugpokcua xenesa (11).
n(Fe(OH);) = 2 -n(Fe,03) = 2-0,006 = 0,012 mos1b
ITo cooTHoIIeHHIO KO3()DUIIMEHTOB B ypaBHEHUH | ONMpeaeuM KOJUYECTBO BEIIECTBA

xsopuaa xenesa (11).



n(FeCl;) = n(Fe(OH)3) = 0,012 moJsib
Berauciium maccy xmmopuza xenesa (111) u ero maccoByro goio.
m(FeCl;) = n(FeCly) - M(FeCl;) = 0,012 «162,5=1,95r

m(FeCls) 195

w(FeCl3) = = 0,00975 = 0,975 %

pacTBopa 200

[To cooTHOMIEHNIO KOY(D(PHUIIMEHTOB B YpaBHEHUH 3 OMpPEACITUM KOJIUYECTBO BEIICCTBA

JKeJe3a v ero Maccey.
n(Fe) = 2-n(Fe,03) = 2-0,006 = 0,012 moJsb
m(Fe) = n(Fe) - M(Fe) = 0,012 -56 = 0,672 moJ1b

Cucrema oneHuBaHus 1.

YpaBHEeHHs] XUMHUYECKHX peaknuii mo 1 6amty 3a kaxmaoe. Mitoro 3 Gama.

KomuuectBo BemiectBa okcua sxenesza(lll) 1 6ami.

KonuyectBo BemiectBa ruapokcua sxeesa(lll) 1 oam.

KonuyectBo Bemiectsa xmopuaa sxenesa(lll) 1 6am.

Macca xaopuaa xeneza(lll) 1 6am.

Maccosas moist xaopuia skeneza(lll) 1 6am.

KonunuecTBo BemecTBa sxenes3a 1 Gan.

Macca xenesa 1 6ani.

Hroro 10 6as10B 32 3a1a4y.

Ecnu yuenuk pemun 3aaayy ajibTepPHATUBHBIM METOAOM M TMOJYYHJI IPaBHJIbHBIE
OTBETHI Ha BOIIPOCHI 33/1a4H, TO TAKOE pelieHue oreHnBaercs 10 6amramu.

Hanpumep, MoxxHO OBUTO pemarh 3ajady HE «4epe3 MOJIM», a 4Yepe3 COCTaBJIICHHE
MPOMOPLUHA, TOT/Ia MOKHO BOCIIOJIB30BAThCS CIIEIYIOIICH IITIKATON OlIEHUBAHHUS.

Cucrema oueHUBaHUA 2.

VYpaBHeHUs] XUMHUUECKHUX peakuuii o 1 6amry 3a kaxmoe. Mtoro 3 Gama.

Macca ruapoxcua sxenesa(lll) 2 6anna.

Macca xmopuna xenesa(lll) 2 6amna.

Maccosas moist xmopuna xenesa(lll) 1 6am.

Macca xenesa 2 6aii.

Hroro 10 6ans0B 3a 3a1auy.

Ne9-3 Jlana cienyroriast ernovka mpeBpalieHui:

H,O
o
02‘ 2 (rop.) A|/H20
Na=)y ™) (2 @) s
H,SO, . 2

X4—=>BaS0,

(5) (6)



1) Hanumure ypaBHeHus peakuuii 1 — 6.
2) Kakue nmpoaykTel OyayT 00pa3oBbIBaTLCA MPU B3auMOAECHCTBUM Xy € HyO(yopn)?
3) Ykaxure et ocagaka BaSO,.
4) YkaxuTe yciaoBus XpaHeHus MetauioB Li u Na B xumuyeckoi tabopaTopun.
Pemenue.
1) 3anuiem ypaBHEHHs peaKIUii:
1) 2Na + 0, = Na,0,
2) 2Na;0; + 2H;0(0p) = 4NaOH + 0, 1
3) 2NaOH + 2Al + 6H,0 = 2Na[Al(OH),] + 3H, T
4) 2Na + 2H,0 = 2NaOH + H, 1
5) 2NaOH + H,S0, = Na,S0, + 2H,0
6) Na,S0, + BaCl, = BaSO, | +2NacCl
2) Nay0; + 2H;0(xon) = 2NaOH + H,0,
(TMapOKCU] HATPUS U MIEPOKCH]T BOJAOPOIA)
3) BaSO, — cynbdar Gapusi — ocagok 6eJ10ro 1serTa.
4) Hatpuii XpaHsT 1o clloeM KepocuHa. JINTUH Helb3s XpaHUTh B KEPOCHHE, TaK KaK
OH 00JIaJJaeT HU3KOM IJIOTHOCTHIO M BCIUIBIBAET B OpraHM4eckoM pactBoputeine. [lonxonsuieit
CpeIoi sl XpaHEeHUS JIUTHSI CITY)KUT Ba3eUH UK napaguH.
CucreMa oneHHBAHHUS.
1) 3a kaxxgoe BEpHO HAMMCAaHHOE ypaBHEHHME peakiuu Hauucisercs 1 Gamn (Bcero 6
0ayuIoB).
2) 3a BepHO yKa3zaHHbIE MPOIYKThI peakuy Hauucsercs 1 Oam.
3) 3a BepHO yKa3aHHBIH LIBET Ocajika Hauucnsaercs 1 Gan.
4) 3a BepHO yKa3aHHBIC YCIIOBUS XPAaHEHMs KaXKJOTO MeTajlyla Hauucisercs 1 Oamn
(Bcero 2 6amna).
Hroro 10 6ay0B 3a 3axa4y.
Ne9-4 Ha BOCCTaHOBJICHHE OKCHIA JBYXBAJECHTHOIO MeTayia maccod 12.15 r
noTpebdoBanoch 3.36 11 (Ipu H.y.) BOJIOPO/IA.
1) Onpenenurte OKCUJ IBYXBaJEHTHOTO METAJLIA.
2) Hanummre ypaBHEHUE pEeaKIMK Pa3I0KEHUS THIPOKCHIA METalIa.
3) Hanumwure ypaBHEHHWE peakIMM OKCUZa C a30THOM kuciorod. CocraBbTe
COKpAILEHHOE HOHHOE YpaBHEHHUE PEaKLUu.
Pemenue.

1) ITycts hopmyna okcuaa npyxsasneHTHOro Meramia 30.



Bogopon mnpu HarpeBaHHMM BOCCTAaHABIMBA€T MHOTHME 3JEMEHTHI M3 OKCHAOB [0
MPOCTHIX BEIIECTB.
Torma MmokeM 3anucaTh ypaBHEHUE peaklvy B 00IIeM BH/IC.
30 + H, =3+ H,0
[To ypaBHEeHHIO peaKLIUu:

m(30) V(Hy)
M(0) V,

ITycte Ar(3) = x.

n(30) = n(H,) =

HOI[CTaBI/IB HU3BCCTHBIC BCIIMYMHBI, COCTAaBUM YPaBHCHHUC,

12.15r 3.36 11
— = ——; x=Ar(3) =65
(x + 16) OTL 22.4 TOTIE

CrnenoBaTenbHO, OKCHJT ABYXBAJICHTHOTO MeTaJlla — OKCH]I InHKa ZnO.

Zn0 + H, =Zn + H,0 (1)
2) 3anuilieM ypaBHEHUE peaKLUU Pa3IokKEeHUs THAPOKCUAA LIUHKA:

Zn(OH), = ZnO + H,0 (2)
3) 3anuiiemM ypaBHEHHE PEaKIIMU C a30THOM KUCIOTOM.

Zn0 + 2HNO3; = Zn(NO3), + H,0 (3)

ZnO + 2H' = Zn?* + H,0 (4)

CucreMa oleHUBAHUS.

1) YpaBHeHue peakuuu B o01em Buze — 1 6am.

CocraBieHa MaTeMaTH4ecKas MOJENb 3aJaud  (COCTaBJICEHHE MAaTEeMaTHYECKOTO
ypaBHeHMs) — 3 Gasia.

IIpumeuanue: cocmasnenue Mamemamuyeckou MoOeIU Modcem 6KIIoYames 8 cebs
npeosapumenbHulil pacuém Koauuecmea eewecmea 6000pood, umo oyenusaemcs ¢ 1 oann. B
Kkawecmee nepemennol modxcem ovime eviopana uau Ar(3) wiu Mr(30). B makux ciyuasx
KOHEYHOe YPABHEHUE MOJCem 6bielisl0emb HECKONbKO UHaye, U 3a COCMAsleHue YpPAaeHeHUs
yueHuk noayyaem 2 o6anna (6 cymme me dce camvle 3 oanna — 1 bann 3a kon-60 6odopooa u 2

banna 3a ypasHnenue):

12.15r .
—(Ar(B) T 16) = 0,15 uiu —M(30) =0,15
OmnpeneneHo, YTO KCKOMBIN 3JIEMEHT 3TO IMHK — 2 Oansa. Mtoro 6 6amios.
2) YpaBHeHHE pa3IoKeHHE THAPOKCH 1A IIMHKA — | GaJ.
3) 3anucaHo ypaBHEHHE B3aMMO/ICHCTBHSI OKCH/IA IIMHKA C a30THOW KUCIIOTO# — | Oa.
CocraBieHo cokpanéHHOe HOHHOE ypaBHeHHe — 2 Oana. Mtoro 3 6arma.

Hroro 10 6a10B 32 3a1a4y.



Ne9-5 Hmke mpencraBieHbl cxeMbl peakuuii ity 35eMenToB A, b, I, /I, E. W3BectHO,
YTO BCE ATU AJIEMEHThI HaXOAATCS B TJABHBIX MOATrPyNIax U B pa3HbIX Ipymmax, a Tak ke, 4To
MOPSAKOBBIM HOMEp JH000r0 U3 HUX HE TpeBbimaet 18.
(bykBa B cnernuansHO nmponyiieHa u3-3a CX0KeCTH ¢ 00poMm.)
A,0, +TO, » A,TO; + 0,
BO + AOH + H,0 — A,[B(OH),]
0, + AOH - A,T'O; + H,0
10, + E, + H,0 - H,/10, + HE
KEO; —» KEO, + KE
Lononrnumenvhas ungopmayus.:
- coenunenue 'O, sBIsSeTCS ra30M IpyU HOPMaJIbHBIX YCIOBUSX;
- BEILIECTBO, COJIEprKalIIee IIEMEHT A MOKHO HalTH MPaKTUYECKH B JII000H KBapTUpE HA
KyXHeE.
Omnpenenure snementsl A, b, I, JI, E u paccraBpre kK03()(HUIMEHTHI B yKa3aHHBIX
peakumsX.
Pemenue.
Onpenenuth smemeHTsl A, b, I', JI. E M0OXHO C MOMOIIBIO PacCTAHOBKH CTEIEHEH

OKHCIICHHS. 3aIlOJTHIM TaOJIHILy.

Onement | CreneHu okucieHus | MeTaii/HemMeTaul Wik NpU3HaK Bo3moskHbIE BapuaHThI
A +1 Mertann Li, Na
b +2 Merta, ampoTepHbIi Be
T +4 Hewmerann G Si,S
il +4,+6 Hemeramn S
E +5,+7,—1 Hemeramn Cl

[To nmanHBIM TaOIMIBI OJHO3HAUYHO omnpenenstoTcs snementol b, | u E. Torma
aneMeHToM [ MoOXxeT OBITh WM yriepoa Wid KpemHHil. [lo maHHBIM yClOBHS 3ama4yu
coemuaeHue [0, sBIseTCS ra3oMm, TOraa 3TO MOXET ObITh ToJNbKkO CO,, Tak Kak JHOKCH]I
kpeMHusi TBEPABIA. COeNMHEHHS JTUTHS HAa KyXHE HAUTH HE TMOJYYUTCS, & BOT HATPUS MOXKHO,

NaCl, Na,CO3, NaHCO;. ITomyuaem oTBer:

A b r i} E

Na Be C S Cl

3anuiineM ypaBHEHHUS PEaKIHid.
2Na,0, + 2C0, — 2Na,CO5 + 0,
BeO + 2NaOH + H,0 — Na,[Be(OH),]




CO, + 2NaOH - Na,CO53 + H,0
SO, + Cl, + 2H,0 - H,S0, + 2HCI
4KCl03; — 3KClO4 + KCl

CucremMa oneHUBaHUs.

Onementsl A, b, I, I, E — mo 1 6amny 3a kaxapiii anemeHT. Mtoro 5 6aios.

Bepno paccraBiennsie ko3¢ ¢uipentsl — nmo 1 6amry 3a kaxayo peakiuto. Mroro 5
0asos.

[Ipumeuanue: paccmanoska Kod(@uyuenmos oyeHusaemcs He3as8UCUMO Om Mo2o,
8EpHO OnpeodeneHbl eMeHMbl Ul Heml.

Hroro 10 6an10B 3a 3a1a4y.



10 kaacc

Nel10-1 TlopsinkoBble HOMEpPaA JABYX XUMHUYECKHMX 3JeMEHTOB A M b oriamuarorca Ha
eauHuIly. JiaeMeHT b nMeeT Ha BHEIIHEM YHEPreTHYEeCKOM YpPOBHE Ha | 3JIEKTpOH OoJblie, yeM
anemeHT A. Ilpu 3TOM KOJIHMYECTBO HECMAPEHHBIX 3JEKTPOHOB HAa BHEIIHEM 3HEPTreTUYECKOM
ypoBHE y odnemeHTa A Ha 1 Oombimie, yem y snemeHta b. ['mapokcun snemeHnTa A ummeet
XOpOILYI0 PacTBOPUMOCTh B BOJE, a TMAPOKCUI ieMeHTa b sBiseTcss TpyAHOPAcCTBOPUMBIM
BEIIECTBOM (B TaOJMIIE pPACTBOPUMOCTH MMEET 3HAaK «H»). VI3BECTHO, YTO THAPOKCHUIBI ITHX
JIBYX 3JIEMEHTOB HE MOT'YT B3aUMOJIEHCTBOBATh IPYT C IPYTOM.

1) Onpenenute 3neMeHThl A U b, 3anuimumTe ux 3JeKTpoOHHBIE POPMYIIBI.

Jlj1g IpOBEIEHUS OIBITOB B35UIM HEKOTOPOE KOJIMYECTBO OKCHUJOB 3JIEMEHTOB A U b.

B kon0y 1 monoxxumiam HEKOTOpPOe KOJWYECTBO OKCHIA DJIEMEHTAa A W HaJWId BOLY
maccoi B 10 pa3 mpeBocxonsdiieil Mmaccy okcuaa. B konby 2 momectunu okcun siementa b u
Take npwimiu Boay. CoaepkuMoe KakIoM U3 KOJO UIMTEIhHO TMepeMelInBald Mpu
HEeOOJIBIIIOM HAarpeBaHUH, a IMociie 100aBuiIH 10 5 Karenb GeHonpTarenHa B KaXIyio U3 HUX.

2) Onumute HabII0AaeMBbIe PE3YIIbTAThI OIBITOB, 3AIIOJIHUB TAOJIHILY.

A b

PactBOoprMOCTE OKCHIIOB

Oxkpacka  pactBopa  IpHU

no6apiennu Gpenondrarenna™

* AprymMeHTupyiite oOTBET IO JaHHOMY ITyHKTY.

Pemenue.

1) Tlo maHHBIM 3ama4d CIEAYET, Y4TO AJIEMEHTHl A U B «TOpH30HTaIBHBICY» COCEIU B
tabmuie MenaeneeBa. Xopolasi pacTBOPUMOCTb THAPOKCHA dJIEMEHTa A Cy)KaeT Kpyr MOucKa
1o rnaBHbIX noarpynn |-111 rpynmn. IIpoanann3upoBaB KOJMYECTBO HECIAPEHHBIX AJIEKTPOHOB Y
AJIEMEHTOB JJaHHBIX MOJATPYII, MOKHO MPUUTH K BBIBOAY, YTO UCKOMBIE JIEMEHTHI HaXOASATCS B
IA u llA rpynnax. ITo ycnoBuio pacTBOPUMOCTH THAPOKCUIOB MOAXOAAT 2 Mapbl 3JIEMEHTOB -
Li,Be u Na,Mg. PactBOopuMOCTh THApPOKCHAA JUTHS CYIIECTBEHHO HUXKE, Y€M THAPOKCHIA
HaTpus, a THIPOKCUA Oepwiuius sBIseTcs aM(OTEpHBIM, 4YTO JeNaeT BO3MOXHBIM €ro
B3aUMOJIEUCTBUE C THAPOKCUAOM JuTusA. [loaToMy nckomas napa snementoB A — Nau b — Mg.

3anuiieM 31eKTPOHHBIE (POPMYITBI KaX/I0TO U3 HUX.

Na — 1s%2s22p®3s?
Mg — 1522522p©3s?




2)

Na,O MgO

PactBOprMOCTE OKCHIOB PactBopsercs Bunumoro pacTtBOpeHHMs HE

Ha6n}0naeTc;1, pacTBOpP MOXKET

MOMYTHETb.
Oxkpacka  pactBopa  npu | PactBop npuobpetaet | PactBop npuoOpeTaer
nobasneHnn GeHoapTarenHa* | pO30BYIO OKPACKy PO30BYIO OKPACKy

Oxcup HaTpusi pacTBOPSIETCS B BOAY, pearupys ¢ Heu:
Na,0 + H,0 — 2NaOH

I'unpokcun HaTpusi SBISIETCS CUJIBHBIM OJIEKTPOJIUTOM, TO €CTh JHCCOLUUPYET
NPaKTUYECKH HAIIEIO.

NaOH — Na* + OH™

[TosTomy mipu noGaBieHnu GpeHonpTarenHa MOSBUTCS PO30Bast OKpacKa (MaIHMHOBAs).

Bunumoro pactBopeHHs OKCHMZa MarHvss B BOJI€ HE MPOUCXOAUT, HO HUX
B3aMMOJICICTBHE MPOTEKaeT, XOTh M Cia0o, MpU HarpeBaHuH pacTBopa. llosTomy pacTBOp
MOYET TOMYTHETb.

MgO + H,0 — Mg(OH),

I'mapoxcua MarHusi He 00JamaeT BBICOKOH pacTBOPHMOCTBIO, HO SBISieTCs Oolee
CHJIbHBIM OCHOBaHHEM, Y€M THIPOKCHJ aMMOHHs, TIOATOMY NpH A00aBieHHH (eHONpTaICHHA
pacTBOp OKpacUTCS.

Mg(OH), 2 Mg?* + 20H"

Cucrema oueHUBaHHUA.

1) Onpenenenue snemenToB A u b — 2 6anna.

DnexTpoHHbIe popmyibl aeMeHToB A U b — o 1 6ann. Uroro 4 6anna.

2) Yka3zaHue BUIMMOM pacTBOPUMOCTH OKcHa HaTpus — 1 6ast.

VYkazaHue Ha OTCYTCTBHE BHIWMOW PAaCTBOPHUMOCTH OKCH/a MarHus WM TOMYTHEHHE
pactBopa — 1 6am.

ManuHoBast okpacka koiobl 1 — 1 6amn. Aprymenranus — 1 6an.

ManunoBast okpacka kojoa 2 — 1 6amt. Aprymenrtanus — 1 Gasmt.

[IpumeyaHue: yuacmHuk Moxcem COCIamvCa HA YCUleHUe pacmeopumMocmu Uiy
npoyecca ouccoyuayuu npu Hazpeeanuu 0 00vACHeHUs A6leHUll 6 Kolbe 2.

Htoro 6 6annos.

Hroro 10 6ans0B 3a 3a1a4y.




Ne10-2 Cwmecwr HuTparoB sxene3a(ll) w amoMuHMS B MOJBHOM OTHOIICHHH 2 K 1
cooTBeTcTBEHHO Maccoi 200,55 r mnpokaqmnu A0 OKOHYAHMSA PpPEaKUHMH Ppa3iioKeHUs.
[TosryueHHBIN TBEPABIA OCTATOK PACTBOPUIIM B CTPOr0 HEOOXOIUMOM JUIsl peaklUui KOJINYECTBE
pactBopa 15 %-HO¥ COITHOM KHUCTIOTHI.

1) Beluncinute MaccoBbl€ J0IM HUTPATOB B UCXOJTHON CMECH.

2) BeruucnuTe MacCoBBI€ JI0JIH XJIOPUIOB B KOHEYHOM PacTBOPE.

Pemenue.

3anuiieM ypaBHEHUs IPOTEKAIOMIUX PEaKLUH.

1) 4Fe(NO3), — 2Fe, 05 + 8NO, + 0,

2) 4AI(NO3); — 2A1,05 + 12NO, + 30,

3) Fe, 05 + 6HCl = 2FeCl; + 3H,0

4) Al,05 + 6HCl — 2AICI; + 3H,0

ITo ycrnoBHIO 3a1aun KOJIMYECTBO BemiecTBa Hutpara xene3a(ll) B 2 pasa Oonbuie, yem
HUTpaTa almoMuHuA. Toraa 1uis onpesieIeHUusl MacCOBBIX J0J€d HUTPATOB MOXHO PacCMOTPETh
CMeCh, cocTosIIy0 M3 2 Mmosed Hurpara skene3a(ll) m 1 Mons HHUTpaTa aMIOMUHHS, TaK Kak
MaccoBast 10Jisl IBJISI€TCS] MHTEHCUBHBIM I1IApAaMETPOM U HE 3aBUCUT OT OOIIEH MacChl CMECH.

Pemute 3a1a4y MOXKHO M MaTeMaTUYECKH, YE€PE3 COCTABICHNUE YPABHEHHUS.

O003HaYMM KOJMYECTBO BEIECTBA HHUTpaTa alOMUHHS X, a HUTpara xenesa(ll) 2x.
CocTaBuM ypaBHEHHUE, OMMCHIBAIOIIEE MACCY CMECH.

200,55 = m(Fe(NO3),) + m(AlI(NO3)53)
200,55 = n(Fe(NO3),) - M(Fe(NO3),) + n(Al(NO3);3) - M(AI(NO3)3)
200,55 =180-2x + 213 - x
200,55 = 573x
x = 0,35
n(AI(NO3)3) = 0,35 mosib = m(AI(NO3)3;) = 74,55 r
n(Fe(NO3),) = 0,7 mosnib = m(Fe(NO3),) = 126

OTmeTuM, 4TO OompeseseHre KOJINYEeCTBA BEIECTBA HUTPATOB U UX MacC MOXKHO OBLIO

IIPOU3BECTH YEPE3 MPOIMOPLHUIO, YTO TOKE CUUTAETCSI BEPHBIM.

m(Fe(NO3);) 126
m(cmecu) 200,55

w(Fe(NO3),) =

= 0,6283 = 62,83 %

[Io ypaBHeHusM peakuuii 1 W 2 MOXKHO OIpPENENUTh, YTO KOJUYECTBO OKCHUIOB
METAJIJIOB B 2 pa3a MEHbIIE, YeM UCXOJIHBIX HUTpaToB. [lo ypaBHeHMsIM peakuuil 3 U 4 MOXXHO
OTIPENIeNIUTh, YTO KOJIMYECTBO 00pPa30BaBUIMXCS XJIOPUIOB B 2 pa3a 0oJblle, YeM OKCHJIOB.

n(Al(NO3)3) = 0,35 mosib = n(Al,05) = 0,175 mosnb = n(AlCl;) = 0,35 mMoJb



n(Fe(NO3),) = 0,7 mosb = n(Fe,05) = 0,35 moaib = n(FeCl;) = 0,7 mosb
3Hast KOJMYECTBO BEIIECTBA KAXK/IOTO U3 XJIOPHIOB, MOXKEM OINPEICIIUTh UX Maccy.
m(AICl;) = 46,725 r; m(FeCl;) = 113,75 r
BbIurcuM KOJIMYECTBO BEIIECTBA U MAcCy pacTBOPa COJISIHOM KHMCJIOTHI, TOIIE/IICH Ha
PEaKIMU ¢ OKCHIAMH METAILIOB.
Mo (HC) = nz(HCI) + ny (HCI) = 6 - n(Fe,03) + 6 - n(Al,03) =
=6-035+6-0,175 = 3,15 moJsib
m(HCI) = ngyg, (HCD) - M(HCD) = 3,15- 36,5 = 114,975

— m(HCD _ 114975 _
MTtp—pa - o o015 oo0f

Koneunsrit pacTBOp o6pa30Banc51 U3 OKCHA0B MCTAJIJIOB U COJISTHOM KHUCJIOTBI, IIO3TOMY

€ro Maccy MOYKHO HAaHTH, CJIOKHB MAacChl YKa3aHHBIX KOMIIOHEHTOB.
My p-pa = M(Fe;03) + m(Al,03) + m,_,,(HCl) = n(Fe,03) - M(Fe,053) +
+n(Al,03) - M(Al,05) + m,_,,(HCI) = 0,35 160 + 0,175 - 102 + 766,5 = 840,35 1

m(AlCl;) 46,725

w(AlCL;) = = 0,0556 = 5,56 %

« p-pa 840,35
(Fecl,) = MEeCls) U375 ) oe 135
w e = = =0, = , 0
3 « ppa 840,35

Cucrema oueHuBaHHUA.

1) YpaBHenus peakuuii — o 1 6aynty 3a kaxxaoe. Mroro 4 6amna.

2) KonnuectBo BemiecTBa HUTpatoB amoMuuus u skenesa(ll) — mo 1 6amry. Urtoro 2
Oarnna.

3) Maccossle onu HUTparoB — 1o 0,5 6amta. Utoro 1 6am.

4) Macca koHeuHOT0 pacTBopa — 1 Gas.

5) Maccsr xnopuaoB amomunus u sxenesa(lll) —mo 0,5 6amra. Mtoro 1 6an.

6) MaccoBsle nonu xnopuaos — 1o 0,5 6amna. Utoro 1 Gan.

I[pumeuanue: eciu yuacmHux UCNOIBL308AN NPONOPYUU Olisi ONPEOeNeHUs MACCOBO20
COCMasa UCXOOHOU cmecu, 6e3 UHOUBUOYAILHO20 pACYEéma KOIUYeCmed 8eujecmsd UCXOOHbIX
HUMpamos, mo O0aiibl 3a NYHKM 2 CUCmeMbl OYEHUBAHUs CMABSMCS 34 pPACYém Macc
Komnonenmos. Eciu pacuém maccogulx 0oeti HUumpamos npogeoén no 2unoOmemu4ecKoll cmecu
u3 2 moneu numpama sxceneza(ll) u 1 mona numpama anromunus, mo yuacmuux nomyyaem no 1,5
0 3a KAx*cOyIo Maccosyro 00110 HUmpama, mo ecmsv 3d RyHKm 3 CUCmembl OYeHUBAHUS, 3d NYHKM
2 6 makom ciyuae 0QLIbL He CIABAMCA.

Bo emopoii wacmu 3a0auu y4acmHux Modxicem He paccuumvléamy Maccyl XA0PUOO8 8

AGHOM 6”()8, a 6bl4UCIUNIb UX Koudecneo eeujecmea u noocmasums npouseec)eﬁue Koauvyecmeda



sewecmea Ha MOJISIDHYIO MACCy 8 QopMyy Maccogoll 0oau. B maxom cayuae dannwt 3a nynkm 5
cucmeMmbvl OYeHUBAHUS CIABAMCA 3d PACYEM KOTUYECMEa Geuecmad X10puooe.
Hroro 10 6a10B 32 3a1a4y.

Nel10-3 [lana cnenyromas ernovyka mpeBpamicHui.

K,SO,
4
g 80O 90,2 5 KHSO3—>—»K,S0;—>—» BaSO; — > »Ba$

1

1) Hanmmmure ypaBHeHUs peakiuii 1-6.
2) i peakuuii 3 U 5 HaNUIINUTE COKPALIEHHBIE HOHHBIE YPABHEHHUS.
3) [dus peakuuii 1 u 4 cocTaBbTe CXEMBI SJEKTPOHHOTO OajlaHCca, YKaXKUTE OKUCINUTEND
Y BOCCTAaHOBUTEIIb.
Pemenue.
1) 3anuinem ypaBHEHUsI PEaKIUil.
1) S + 2H,S0, — 3S0, + 2H,0
2) SO, + KOH — KHSO;3
3) KHSO; + KOH - K,S05; + H,0
4) 5K,S0; + 2KMnO, + 3H,S0, - 6K,S0, + 2MnSO, + 3H,0
5) K,S03 + BaCl, — BaS0O5; + 2KCl
6) BaSO; + 3H, — BaS + 3H,0
2) Peakuus 3: HSO3 + OH™ — S03™ + H,0
Peakuus 5: SO3~ + Ba?* — BaS0;
3) Peakmus 1:
S — 4e - S**| 1| — BoccTaHOBUTE/Ib
S*6 + 28 —» S**| 2 | — okucauTennb
Peakuus 4:
S*4 — 28 - S*°| 5| — BoccTaHOBUTEND
Mn*7 4+ 58 - Mn*?| 2 | — okucauTenb
Cucrema oueHUBaHHUA.
1) YpaBuenus peaxuuit 1-6 mo 1 6amry. Mroro 6 6amos.
2) Kpatkue nonnsle ypaBHenus no 1 6amry. Urtoro 2 6anna.
3) CxeMbl 3JIEKTPOHHOTO OajiaHca ¢ YKa3aHUEM OKHUCIUTENs M BOCCTaHOBHUTENA 1o 1
6aury. Utoro 2 6anna.
[Ipu npoBepke CTOUT Y4YHUTHIBaTh, UTO B peakluu 4 MOXKET OBbITh MCIOJIB30BaH JAPYro

oKHCIuTENb. B pCaknuuun 6 MOXXHO HCIOJIb30BaTh ,Z[perI‘;I BOCCTAHOBUTCIIb, 4@ B PCAKIHUU 5



noAoUaET robast Ipyras XOpOIIo pacTBOpuMas coib Oapwsi. [TosHBIM GamiomM OIEHWBAIOTCS
aro0ble MpaBUJIbHBIC YpaBHEHUS peakiuil. B cmydae ecnu ko3¢ (UIIMEHTH pacCTaBlIEHBI
HENPaBWIBHO, TO OLIEHKa CHIbKaeTcs 1o 0,5 Oaruia 3a peakuuro.

Hroro 10 6ans0B 3a 3axauy.

Nel0-4 Jlunanoon (3,7-mumeruinokra-1,6-1ueH-3-071) — BEMIECTBO, KOTOPOE BHOCHT
CBOI1 BKJIaJl B CO3JaHUE apoMaTa CIIUBBI.

1) Hanummre cTpykTypHyo GpopMyily TUHATIOOA.

2) CocraBbTe 3 CTPYKTYpHBIX H30Mepa JHMHAIO0ONa. BemiecTBa Ha30BUTE 10
Homenknarype [UPAC.

3) HaiiTe onpeneneHne n30MEpHH.

Pemenue.

1) CrpykrypHas Gopmysia UMeeT CIeAYIOINI BU/I:

?H3 (|:H3
HzCZCH—(i)—CHz—CHz—CHIC—CH3
OH

BpyTtTo-cpopmyna: C1gH 180
2) OTBETUM, UTO YUCIO CTPYKTYPHBIX H30MEPOB MIPEBBILIAET KOJUYECTBO, PABHOE TPEM.

HOE)TOMy MMpUBCACM OJHH U3 BapHAaHTOB OTBCTA.

O CHs CHs CHj o CHs; CHs;
H3C—IC!,—C:)—CH=C|)—CH2—CH3 HZCII—C::—CEC—(IDH—CHZ—CHg \/\C—éH—CHZCH—(IDH—(IDH—CH3
CHs CHy OH CHj H CHs
3,3,5-TpumeTnnrenT-4-eH-2-oH  2,2,5-TpumeTunrenT-3-1H-1-on 2,5,6-TpumeTunrenT-3-eHarnb
BpyTTo-dopmyna: C4oH150 BpyTTo-cbopmyna: C4oH130 BpyTTo-dpopmyna: C4oH 150

3) [IpuBenem ompeneneHne m3omepuu. M3omepust — siBeHUe, B pe3ysabTaTe KOTOPOTO
BEIIECTBA, OOJIAJAlOIINE OJWHAKOBHIM KAaYeCTBEHHBIM M KOJMYECTBEHHBIM COCTABOM, MMEIOT
pas3InYHOE CTPOEHHE U, CIEI0BATENbHO, pa3Hble CBOMCTBA.

OOparuTe BHMMaHUE Ha TO, YTO YYEHHK MOXKET JaTh «CBOE» ollpeneneHue. BaxHo,
YTOOBI OH MPABWIILHO MIEPEAAT €0 CMBICIL.

Cucrema oneHUBaHUA

1) 3a BEpHO COCTaBJIECHHYIO CTPYKTYpPHYIO (hOpMYJy JIMHAIOOa HaYuciseTcs 2 6asia.

2) 3a kax/1plif BEPHO COCTABIICHHBIN n30Mep HauuciseTcs 1 Oamn (Bcero 3 6asmia).

3a KaxJoe BEpHO HamucaHHOe HaszBaHue 1o HoMmeHkinarype I[UPAC BemecTtBa
Hauncnsiercs 1 6amn (Bcero 3 6anna). Utoro 6 6anmos.

4) BepHo HamucaHo onpe/esieHne n3oMepun — 2 6asia.

Hroro 10 6ansoB 3a 3a1auy.



Nel0-5 Jlns pasnmoskeHHsT HEKOTOPOTO KOJIMYECTBa METaHA Ha MPOCThIC BEIIECTBA
3arparmm 17,95 k/x temnorsl, npu 3ToM obpazoBasiock 10,752 1 Bomopona (B mepecuére Ha
H.y.). 3allUIINTE YpaBHEHUE PA3JIOKEHUsS MeTaHa. OIpenenauTe, CKOJIbKO TEIUIOThI BBIAEIAETCS
npu 00pa3oBaHUU 2 MOJIb METaHa U3 MPOCTHIX BEUIECTB?

Pewmennue.

3anuiieM ypaBHEHUE pa3jIoKEHUSI METAHA.

CH, - C+ 2H,

Onpenenum KOJIMYECTBO BEILIECTBA BOJOPOAA U METaHa.

V(H;) 10,752
V, 224

n(H
n(CH,) = % = 0,24 MoJb

[Ipu paznoxenun 0,24 Monb MeraHa 3arpauuBaetcs 17,95 k/lx Temnorel, a mpu

n(Hy) =

= 0,48 MoJib

Pa3JI0KCHHUHU 1 Mosp MeTaHa — Heu3BecTHO. CocTaBUM IIPOIIOPILUIO.

0,24 monb — 17,95 k/Ix
1 Moap — x K/

_1-17,95_7479
X = 0.24 = 74,79 k/Ix

Teneps HM3BECTHO, YTO MPHU pa3joKeHUH | Mojb MeTaHa 3aTpaduBactcs 74,79 kJx
TEIUIOThI, a 3HAYUT, IPH 00pa3oBaHMK | MOJb MeTaHa BBIICISACTCS TAKOE K€ KOJUYECTBO
TEIUIOTHL. Toraa 3aKIFYnuM, 4TO MPU 00pa30BaHUH 2 MOJIb METaHa BBIICISCTCS B pa3a OoJblie
TEIUIOTHI, @ UMEeHHO 149,58 xJ[x.

Cucrema onleHUBaHUA.

3amucaHo ypaBHEHHE pa3ioKeHust MmeTana — 1 6ann.

Omnpe/eieHo KOJIMYECTBO BEIIeCTBa BoJopoia — 2 6asia.

Omnpe/eieHo KOJIMYECTBO BEIIeCTBa MeTaHa — 2 Oauia.

[Ipumeuanue: eciu yyacmuux UCNOaIb308a1 NPONOPYUIO, MO eCMb NPONYCMUTL CIAOUIO
PAacuéma Koauiecmeda 6euwecmed 86000pooa, U ONpeoeiun 00bEm Memana, mo 3mo OYeHU8Aencs
6 4 banna.

Cocrasiiena iporopiius — 3 6asia.

OmnpeneneHo KOMMYECTBO TEIUIOTHI MPH O0pa30BaHWU 2 MOIb METaHa U3 MPOCTHIX
BeIECTB — 2 Oaia.

[Mpumeuanue: 30ecy yuacmuux moz cocmasums nponopyuio ve na 1 moaw, a cpasy na 2
MOIb Memana, a NOMom cOelams 61800, UMO YUCIEHHO KOAUYECMB80 Meniomsl, nouieouiee Ha
PAasnodiceHue Memanda, U KOoauyecmeo Mmeniomsl, evloenusuieecs npu 00paz3osanuu Memanuda,

pasubl meducdy coboli. Toeoa peutenue 8viensioeno vl max:



0,24 moab — 17,95 k/Ix
2 MoJib — X K/

2-17,95
X = T024

IIponopyus mocna dOvime cocmasieHa u ¢ UCNOIb308AHUE 00bEMO8, a He Mojeu. B

= 149,58 /I

maxKkom ciuydae y4acmruk nojydaent NOAHBIL OANN U 34 COCMAas/ieHue nponopyuu u 3a nojiy4eHue
KOHEYHOo20 omeema.

Hroro 10 6an10B 3a 3a1a4y.



11 kaace
Nell-1 B kaxaoll u3 NpUBEAEHHBIX HUXKE PEAKLMH MPOIYIIEHO MO 1 XUMHUYECKOMY
anementy (A, D, E, G, L). 3BecTHO, 4TO BCE 3TH BJIEMEHTBI HAXOATCS B TJIaBHBIX MMOArPYIINAX,
MOPSIIKOBBI HOMEp KakKJI0ro M3 HUX He mnpesbimaer 71, a sanementsl D, E, G HaxomsTcs B
OJIHOM TIEPHOJIC M JIEMEHT A UMEeT HauOOJIBIINX CPEAN OCTAIBHBIX MPOMYIICHHBIX 3JIEMEHTOB
IIOPSIAKOBBIM HOMED.

[A(NH3)¢] = A(NH;), + 4NH; + H,

D,(S0,4); + 3H,S + 3CH3COONa Hi>o D,S; + 3NaHSO, + 3CH3;COOH
E,Oz + 2NaOH + 5H,0 — 2Na[E(OH),]
GO, + 2KMnO, + 6HNO3 + 12H,0 - H¢,GO¢ + 2KNO3 + 2Mn(NO3),
2L, + 2NaOH - OL, + 2NaL + H,0

1) Onpenenure anementsl A, D, E, G, L.
2) 3anuuuTe 3JeKTPOHHBIE (POPMYIIBI KaXA0T0 U3 ONPECIIEHHBIX JIEMEHTOB.
3) Pacnonosxute anmemenTtsl A, D, E, G, L B mopsijike Bo3pacTaHusi aTOMHOTO pajuyca.
Pemenue.
Pemenne nanHOW 3amaud IenecoO0pa3HO HauaTh C aHajiW3a CTENEHEH OKHCICHUS

IPOIYILIEHHBIX 3JIEMEHTOB U UX XapaKTEPHBIX OCOOEHHOCTEM.

DeMeHT A D E G L

CreneHb +2,0 +3 +5 +6,+4 0,-1,?

OKHCJICHHUA

Hauném ¢ snementa L. [1o ero cremeHs M OKHUCIEHUS MOXHO MPEANOJIOKUTH, YTO 3TO
rajioreH. Xjiop, O6poM u o]l pearupyroT ¢ menodyaMu ¢ 00pa3oBaHUEM CMECH COJIEH OKCOKHCIIOT.
[TpuBenéHHOMY ypaBHEHHUIO TOTJA MOAXOAUT TOIBKO PTOP.

OueBunHo, uro 3meMeHTsl D, E, G moryr maxomutees B IIIA, VA u VIA rpymmax
COOTBETCTBEHHO. OJTHO3HAYHO MOJKHO 3aKJIIOYUTh, YTO dJIeMEeHT D He amroMHHUM, TaK KaK €ro
cyne(hu paznaraercs B BOJAHOM cpefe, Toraa u aneMeHThl E, G pacnonararotcst He B 3 mepuoe.
AHaJoOrM4HO B KadyecTBe dsieMeHTa D He moaXxomuT W raumid, Tak Kak H ero cynb(un
MOJIHOCTBIO THApoM3yeTcs. Toraa ¢ ydeToM orpaHWYEHHUs] Ha TOPSIKOBBIA HOMEP SJIEMEHTOB
MOIXOJTUT WHJUH, a aneMeHTsl E, G Haxomsarcs B 5 mepuoge. OmHAKO 3TO HE OOMICU3BECTHBIN
¢dakT, MO3TOMY OCTaBUM IIOKa OTKPBITBIM Bompoc o snemente D. Ilo mpeacraBneHHOMY
CBOMCTBY 31eMeHTa E MOXXHO yTBEp>KIaTh, UYTO OH SBISETCS aM(POTEPHBIM DIIEMEHTOM, TAKOMY
YCIIOBHIO YJOBJIETBOPSET CypbMa, a HE MBIIIBAK, YTO MOXXHO OMPEIETUTh MO JHArOHATHLHOMY
CXOACTBY ayeMeHTOB. Torma snemenramu D, E, G sBiasgioTcs WHAWA, CypbMa W TEJLTYP.
[IpaBUIBEHOCTE paccyKaeHu moaTBepkaaeT u Ghopmyna TesurypoBord Kuciaotsel HgGOg, HgTeOg.

OO0pa3oBaHue KHUCIOT TAaKOTO THIA HE XapaKTE€pPHO Ui CEpbl, UTO SIBISIETCS OOILEU3BECTHBIM




¢dakrom. CeneH BO MHOTOM IIOXO Ha cepy MO CBOWCTBaM, IMO3TOMY M OH HE MOJXOJIUT, TOT/Ia C
YUYCTOM OrpaHHUYCHUS Ha HOp}II[KOBBIfI HOMCp — CIAUHCTBCHHBIM BAapHWUAHTOM 3JICMCHTA G
OCTaETCs TEILTYP.

Peakuusi, mpencraBieHHas A dJieMEHTa A He SBISETCS OOIIEU3BECTHOW KaxaoMy
HIKOJIbHUKY, MIOTOMY OIpEAENICHUE 3TOTO 3JIEMEHTa CTOUT OCTAaBUTh Ha MOCJEIOK. YUUThHIBad,
YTO OH NPOSBISET CTENEHb OKHCICHUS +2, MMEeT HAuOOJIBIIUNA TOPSIKOBBIA HOMEp Cpeau
OCTAJIBHBIX TIIPONMYHICHHBIX J3JICMCHTOB, a TaK K€ 06pa3yeT HeﬁTpaJIbeIe aMMHUAYHBbIC
KOMIUIEKCHI, €IMHCTBEHHBIM Pa3yMHBIM BapHAHTOM OCTaETCs OapHii.

A —Ba — 15%2522p®3523p°©4523d1°4p°©5524d1°5p©6s2
D — In — 15225%2p®3523p®4523d'°4p®5524d1°5p?
E — Sb — 1522522p°%3523p®4s23d1°4p®5524d195p3
G — Te — 1522522p°®3523p©4523d1%4p°5524d105p*
L—F— 1s22s522p°
ATOMHBIE paZyChl YKa3aHHBIX 3JIEMEHTOB BO3PACTAIOT B CJIEIYIOIIEM MOPSIKE:
F—>Te—>Sb—In—- Ba

Cucrema oueHuBaHHUA.

Omnpenenenre Kaxaoro aeMenTa — o 1 6amry. Uroro 5 6anos.

DnexTpoHHbIe (HOPMYIBI Kaxaoro anementa — o 0,5 6amios. Utoro 2,5 6anna.

BepHblii psij1 271eMEHTOB IO BO3pAaCTaHHUIO aTOMHOTO paauyca — 2,5 Oaia.

Hroro 10 6a10B 3a 3a1a4y.

Nell-2 Hekortoperii Oenblif  OnecTsmuii  MeTtaum A, OTIMYAOIIUIACS OONBIION
TBEPJOCTBI0O M XPYIKOCTBIO MOXET pearupoBaTh ¢ (PTOpoM NpH BHICOKOH Temmeparype u
nasiieHuH (peakuus 1) ¢ obpa3zoBaHueM KpacHOro amopgaoro npoxaykra b ¢ maccoBoii noneit
Mmetaiuia A 35,374 %.

Ecnm meranmn A HarpeBath ¢ cepoit (peakuus 2), To oOpaszyercs BemectBo B TémHo-
KOPUYHEBOTO 1IBETa, KOTOPOE TUAPOIU3yeTcs BooH (peakuus 3) ¢ oOpazoBaHHEeM aMOP(HOro
cepo-3enéHoro ocaaka I' u Beinenenuem rasza Jl. Ilpu neiictBum u30bITKa pacTBOpa I'MIPOKCHAA
KaJlug Ha TMOJy4deHHBIM ocamok I' oH pacTBopsercs ¢ oOpa3oBaHHMEM pacTBOpa HM3yMPYIHO-
3es€HOr0 1BeTa, coxaepxamuii BemectBo E (peakums 4). Ecnu Ha menounoit pacteop E
NOJeHCTBOBaTh KOHIEHTPUPOBAHHOM IMEPEKHChI0 BOAOpona (peakuus 5), TO LIBET pacTBOpa
CMEHHUTCSI Ha XKeNThl M3-3a oOpazoBaHus coiu K, a mpu nanbHeleM 100aBIeHUU H30BITKA
CEpHOI KHCJIOTHI paCTBOP CHOBA MEHSIET LIBET Ha OPAHXKEBBIN (peakius 6) ¢ 00pa3oBaHUEM COJIU
3. Ilpu noGaBieHHHM K CEPHOKHUCIOMY pacTBOpY coiid 3 HUTpUTA HaTpus (peakuus 7) LBET
pacTBOpa MEHSETCSI BHOBb.

1) Onpenenute 2MEMEHT A ¥ 3aITUIINUTE €r0 dJIEKTPOHHYIO POPMYITy.



2) Hanmmmre ypaBHeHUs peakuuii 1-7.

Pemenue.

1) Ilo Tekcry 3amaHus, IBETaM COCIWHEHWH W PACTBOPOB, MOXKHO OJHO3HAYHO
OTpeeNuTh, YTO pedyb UJIET O COeIUMHEHUsX Xxpoma. Eciam mo mBeram pacTBOpOB HE yHa€Tcs
OTpEeeNIUTh OCHOBHOM 3JIEMEHT, 3TO MOXHO CZellaTh HCIOJb3ysl MAacCcOBYIO A0t ¢Topa B

BemiecTBe b, koTopoe sBisercss OMHApHBIM.

(F) = 1 — w(A) = 0,64626 = — Ar ()
W= 2Tl =10 ~ "Mr(B)
I/I3 BBHHeyKaSaHHOFO ypaBHeHI/I}I JICTKO MOXHO BBIpaSI/ITB MOHﬂpHyI'O Maccy B
n- Ar(F)
Mr(B) = ———~
r(B) = 64626

[lepebopom 3HaueHUil 7(KOTUYECTBO aTOMOB (TOpa B COCOUHEHUH) OMPEACIINM

MOJIAPHYIO MAaCCy bu OTHOCHUTCIIbHYIO aTOMHYIO MacCcCy METaJllila A.

KonnuectBo atomoB ¢Topa 3uauenue Mr(b) Ar(A)
1 29,4 10,4
2 58,8 20,8(~ Na)
3 88,2 31,2(= P)
4 117,6 41,6
5 147 52(Cr)

EnuHCTBEHHBIM [ENBIM M pa3syMHbIM 3HaueHueM Mr(B) smisercs 147, kotopomy
cooTBeTcTBYET coequHenue Crks.
Cr — 1522522p®3s523p%4s13d°®
2) 3anuiieM ypaBHEHHUS PEaKIii
1) 2Cr + 5F, — 2CrF;
2) 2Cr + 3S - Cr,S;
3) Cr,S; + 6H,0 — 2Cr(OH)5 + 3H,S
4)Cr(OH)3 + 3KOH — K3[Cr(OH)g]
5) 2K;[Cr(OH)¢] + 3H,0, — 2K,Cr0O, + 2KOH + 8H,0
6) 2K,Cr0, + H,S0, - K,S0, + K,Cr,0, + H,0
7) K,Cr,0, + 3NaNO, + 4H,S0, — K,S0, + 3NaNO; + Cr,(S04); + +4H,0
Cucrema oueHuBaHHUS.
1) Onpenenenue metanna A — 2 6ana.
OnektponHas Gopmyna anemerTa A — 1 6amn. Uroro 3 6anna.
2) YpaBuenus peakiuii 1-7 — o 1 6amry. MUtoro 7 6amos.

Hroro 10 6am10B 32 3a1a4y.




Nel1-3 [lpu BoccTaHOBIECHUM OEH30J1a HATPUEM B JKUJIKOM aMMHAaKe B NMPUCYTCTBUHU
3TaHONa 00paszyeTcsl YIJIeBOAOPOJ A, KOTOPHIH TpPU OKHUCICHWU CEPHOKUCIBIM PACTBOPOM
nepmanraHara kanus (peakuus 1) oOpasyer numib | OpraHMYecKUd MPOAYKT — MPEICIBbHYIO
KapOOHOBYIO KHUCIOTY B, KoTtopas pearupys ¢ HM30BITKOM THUIpOKCHIA HaTpus (peakius 2)
o0Opasyer coJib, ¢ MacCOBBIM conepkanueM HaTpus 31,08 %.

1) ITo nanHbBIM 3a/1a4¥ ONIPENCTUTE MOJICKYISPHYIO (DOpPMYITYy HATPUEBOM COJM KUCIOTHI
b u crpykrypHyto hopmyiny kuciots b.

2) OnpenenuTe CTPYKTYpPY yrieBojopoaa A.

3) Hanumure ypaBHeHuUs peakuuid 1 u 2.

4) IlpuBeaute CTPYKTypHYIO (opMyny emé OIHOTO YIIIEBOAOPOJa, OCHOBHBIM
MPOIYKTOM OKHCJICHHSI KOTOPOI'O CEPHOKHCIBIM PAcTBOPOM IEpMaHraHaTa Kaiws Oblia Obl
kucinora b.

Pemenue.

1) [Ipennonoxum, 94TO KHCIOTa OJJHOOCHOBHAs, TOTAa €€ o0mas GopmMyna MOXKeT ObITh
3anucana kak C,H,,,1COOH, a e€ conu — C,H;,,1COONa.

Torna MoxxeM paccuuTaTbh MOJISIPHYIO Maccy COJIM KUCIOThI B.

M(CnH2n+1COONa) == 0‘3108 == 74‘

3anuiieM MOJISIPHYIO Maccy COJIM B OOILEM BHJI€ M COCTaBUM YPAaBHEHHUE.
12n+2n+1+12+32+23 =74
14n + 68 = 74
n = 0,4286

Takoe 3HaYeHHE N HE MOIXOIMT IO CMBICIY 337a4i (OHO U3HAYAIBHO MPEII0Iaraioch
HATYpaJIbHBIM).

Torma MOXHO TIPEATIONIOKUTE, YTO KUCIOTa JBYXOCHOBHAA, Torna e€ oodmas Gopmyra
oyner HOOCC, H,,COOH, a comun — NaOOCC,H,,COONa.

Brrancinm e€ MonsIpHyIo Maccy.

3
0,3108 148

ITo ananoruu ¢ npeabIAyIUM CIIy4aeM COCTABUM ypaBHEHHUE.
23+32+12+14n+ 12+ 32 + 23 = 148
14n + 134 = 148

M(NaOOCC,H,,CO0ONa) =

n=1

Torna dopmyna comu NaOOCCH,COONa, a kucnorst HOOCCH,COOH.



2) JlornyHO MpeAnona0KUTh, YTO MPU BOCCTAHOBICHUM OEH30J1a IIECTUYWICHHBIN UK
COXpaHUTCS, TOTAA YIIEBOAOPO A COIEPXKUT IMKI U3 6 aroMoB yriepona. Eciau obpasyercs
JUIIb 1 TOpPOAYKT OKHUCIEHHUS, TO YIJIEBOJOPOA A ABISETCS CUMMETPUYHBIM, a YYMTHIBas
HaJIMYUe JBYX KapOOKCUIBHBIX IPYII MOKHO MPEANONIOKHUTh, YTO B A COJAEP>KUTCS 2 TBOITHBIE

CBSI3U. Y CJIOBHIO 33J1a4yl OYIET YIOBICTBOPATH CICTYIOIINI BapHaHT.

3) HOOCCH,COOH + 2NaOH - NaOOCCH,COONa + 2H,0

o) 0
N\ ¥
5 + 16KMnO, + 24H,SO,—>» 10 \/C—CHz—C< + 8K,S0, + 16MnSO, + 24H,0
HO OH

4) ManoHOBYIO KHUCJIOTY TIpU OKHCICHHHU MOXKET OO0pa30BBIBATh CIIEAYIONIUI

YIIEBOIOPO.

Cucrema OLeHUBAHUS.

1) Monekynsipuast popmyia comu — 1 6amr.

CrpyxTypHas ¢popmyina kuciaotsl — 2 6amna. Utoro 3 6amna.

[Ipumeuanue: 6 pewienuu 3a0aqu YYACMHUKY HeO0A3AMENbHO NPUBOOUMb DACYEMbL
Gopmynwbl Hampuesoli conu, maxk Kak ecms 2 cnocod peuienus. Yuacmuuk Moz 3Hams peakyuro
s6occmanosienus apenos no bépuy, moecoa cmpykmypa yeneeo0opooa A cmanosumcs ouesuoHou
— amo yuknozexcaouet-1,4, 00Ho3HauHO onpedensiemcs 8 makom ciyuae u popmyna kuciomsi b.
Jtoboe u3z pewenuii, npusooauee Kk epHvim cmpykmypam A u b oyenueaemcs noiHviM OALIOM.

2) CtpykrypHas hopmyna A — 2 6amna.

3) YpaBHEHHE peaKIK OKUCICHHS A — 2 Oalia.

VYpaBHeHHE peakuu HelTpanuzanuu kucinotsl b — 1 6amn. Utoro 3 Gamna.

4) CrpyktypHas ¢opmyna yrieBojopona — 2 Oamna. Eciu B kadecTBe mpumepa
MpUBENEH UKIIONpPOIeH — 1 6at BMecTo IBYX.

Hroro 10 6asn0B 32 3axauy.



Nel1-4 [lana cnenyromas ermovyka mpeBpamieHuil:

H,  HsPO,  PHt°

WXG o X7—>X8
0
//
CH,—C,
(HsC—(CH,)s CHQ—»Pg/;giog x,Brahv  NaCN_ . . OH

Xs: NaOH(melTOK) X4: Br2
(HZO) P(KpaCHbu?l)

1) Hanumure ypaBHEHUs BCEX OMMCAHHBIX PEaKILU.
Pemenue.
Karanutuueckue neruipupoBaHue H-TE€NTaHa, UCXOJA U3 yCIOBHS 3a/layM, IPUBOJUT K

00pa3oBaHHIO TOIyoJIa (MeTUIIOeH3011a) (ypaBHEHUE peakiuu 1).

CH,

PUALO; (1D

H3C_(CH2)5_CH3 350°C +4H,

[anoreHupoBaHue TOJyOJla Ha CBETYy — IMPOIECC PAIUKAIBLHOTO 3aMelleHHs Sg,

KOTOPBIA TpOTEeKaeT B OOKOBOW Iienmu C oOpa3oBaHueM (OpommeTwin)OeH307a (ypaBHEHUE

peakuu 2).
H,C—Br
+ Br2—>© + HBr (2)
BzaumopeiictBue  (6pommerun)OeHzona € UMAHUAOM  HAaTpUs —  MPOLECC
HYKJICOUITHHOTO 3aMEeIeHUs, KOTOPBIA MPUBOIUT K 00pa30BaHHIO 2-(peHunaneToHuTpPUIA

(ypaBHeHue peakiuu 3).

H2C—Br H2C—CEN

+ NaCN —>© + NaBr (3)

Jns Toro, 4roObl MOMY4YUTh 2-(DEHUIYKCYCHYIO KHCIOTY U3 2-(heHWIAleTOHUTPHIIA,

HEO0OXOIMMO MPOBECTH PEAKITUIO TUAPOIN3a (YpaBHEHUE PEaKIuu 4).

O
H,C—
(4)
+ 2H,0 + HCI —>© + NH4CI

H,C—C=N



B mpucyrctBum kpacHoro Qocdopa mporekaer peakius a-OpoMUpoBaHMA 2-
(EHUITYKCYCHOM KHUCIIOTBI ¢ 0Opa3oBaHHEM 2-0poM-2-QeHUITYKCYCHOW KHCIOTHI (ypaBHEHUE

peakuuu 5).

o] e
7/
H,C—C Br—CH— c

\
OH (5)
. BI’ (KpaCHbIVI + HBr

OOparutre BHMMaHHE, YTO B3aUMOJCUCTBUE 2-OpOM-2-(PEHUITYKCYCHOW KHCIOTBI C
THJIPOKCUIIOM HATpUsi TMPOTEKaeT B HW30BITKE mienoud. [lodToMy mOMHMO HEWTpalu3aiuu
KapOOKCHJIBHOW Tpynmbl OyJneT TNpOTeKaTh M peakius HYKICO(PHILHOTO 3aMEIICHUs,
MPHUBOJIAIIAS K 3aMEIICHUIO OpOMa THIPOKCOTPYIIION.

[IpoaykT Takol peakinuu — 2-THIPOKCO-2-(heHunaneratr HaTpus (YpaBHEHHE pPEaKiuu

6).
O O
Br—CH— C\ HO—CH— C
OH (6)
+ 2NaOH —> + NaBr + H,0

'unpupoBanue LMKIOI€KCaHOHA MPUBOAUT K OOpa30oBaHMIO LMKIOTEKCaHOJa

(ypaBHEHHUE peakuuu 7).

OH
Ni; t° (7)

+ H2—>

B HOCHGI[}II-OHICI\/’I peakuuu Ageruaparaiui HUKJIOICKCaHOJa ITOJYYaCTCd HUKIIOTCKCCH

(YypaBHEHHE peakuuu 8).

OH
8
o e ®

W3 nukiiorekcena 1o ycjaoBHIO HYXKHO 3aJla4yM MOJTY4YUTh O€H30J (YypaBHEHHE peakluu

e

3aKJIrouYnTEeIbHAS pCaknus — QAJIKWJINPOBAHUC 110 @pnnemo-Kpa(chy OeH30lIa ¢

9).

obOpazoBaHueM Toyosa (ypaBHeHHne peakuu 10).

CHs
© + CH3Br&>© + HBr (10)



Cucrema oLeHMBAHHUA.

1) 3a xaxxJ0e BEepHO HANMCAaHHOE ypaBHEHHE peakiuu Hauucisercs 1 Gamr (Bcero 10
0asioB).

Hroro 10 6ans0B 3a 3axauy.

Nel1-5 U3BecTHBI TemioBbIe 3G(EKTHI CASAYIOMINX PEAKIIHA.

C+0, > CO, Qy = 393,51 k/x (1)
1
CO +50; = €O, Q; = 282,98 K/l (2)

1) JIuneitHo# KOMOMHAIIUCH TPUBEAEHHBIX B YCJIOBHH YPaBHEHUH MOJIYYUTE YPaBHEHUE
oOpa3oBaHus | MOJIb YrapHOTO Tra3a U3 MPOCTHIX BEIIECTB M BBIYHCIUTE TEIUIOBOM A (deKT 3Toi
peaxkuu.

2) Bpluucnure, CKOJIbKO IpaMM BOAbl MOXHO Harperb oT 20 no 40°C ucnonw3ys

KOJIMYCCTBO TCIJIOTBI, KOTOPOC BBLIACIMWJIOCH B ITYHKTC 1?7 TemioéMKocThb BOJbI HJId HJAHHOI'O

Ik
r-rpag

MHTEpBaja TEMIEPATYP NPUMUTE paBHOU 4,2

Pemnrenne.

1) 3anuiem ypaBHEHHE HCKOMOIM XUMUYECKOW PEAKIIH.

1
C+50,-C0 Qs =7 (3)

Urto06sl nonyuuTh ypaBHeHue (3) Hano u3 ypaBHeHus (1) Beruecth ypaBHenue (2). Mnu

JPYTUMH CJI0BaMU K ypaBHeHUIO (1) mpubaBuTh ypaBHeHHE (2), yMHOKEHHOE Ha -1.

) =M+ (-2)

1

1
C+ 0, + €O, > €O, +CO +50;
COKpaTI/IM MOCJICAHCC YPAaBHCHUC.
1
C+50, €0 (3)

Yrto6s! nonyunth TEmaoBor 3¢ ekt peakuuu (3), NpoaenaaeM Te )K€ camble ONepaluu ¢

TEII0BBIMH 3 pekTamu.

K/x

MOJIb

Q3 = Q1 —Q, = 393,51 — 282,98 = 110,53
2) KonnuecTBo TEIIOTHI, HEOOXOUMOE Il HarpEeBaHUs TeJla MOXKET OBITh BBIUMCIICHO
o popmyne Q = Cy, -m- At
3anuiiemM ypaBHEHHE.

110530 = 4,2 - m - (40 — 20)



110530

= 4,2—20 = 1315,8 r

m

CucremMa oneHUBaHUs.

3anuck HCKOMOTO ypaBHeHUs — 1 Ga.

[lonyuenne ypaBHeHUS OOpa30BaHMsI YrapHOro rasa IyTEM JIMHEHHOM KOMOMHaIMU
UCXOJHBIX YpaBHEHUH — 3 Oasia.

Pacuér TerioBoro 3dexra 06pazoBaHus yrapHoro raza — 2 daa.

Pacuér maccel Boasl — 4 Oamna.

Hroro 10 6an10B 3a 3a1a4y.



