
Химия 1 курс, группы 1-5; 1-3; 1-2.
Задание.
1. Сделать конспект по теме: « Обратимость химических реакций». Стр 109 -112.
2. Письменно выполнить упражнение стр 113 № 5, 6.
Все задания выполнять в тетрадях.
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OnHoit U3 BaxHemx XapaKTEPUCTUK KAaTAIM3aTOPOB SIBJISIETCS CPOK
cayx6bl. B TexHOMOrMYECKOM IIPOIIeCCe TBEP/IbIE YaCTULIBI KATATM3ATO-
ba IIpU TPEHHMU NPYr O Apyra M3MENbYalOTCs U YHOCSATCSI MOTOKOM
ra3000pa3sHbIX WM XUIKHX TIPONYKTOB peakiuu. Kpome Toro, Ha ka-
Tau3aToOpe HAKaIUIMBAIOTCS (ancopbupyrorcs) pasnuunbie BELLIECTBA
(cMombI, BsI3KMe XWUIKOCTH), a BElb UMEHHO Ha TTOBEPXHOCTH TETEPO-
TCHHOTO KaTalu3aTopa NMPOMCXOMUT B3aUMOICHCTBIE peareHToB.

OcobeHHO cTpamHbl st KaTamM3aToOpoOB TaK Ha3bIBAEMBIE Kamd-
Aumuyeckue 20bl. ITO BEILECTBA, HE POCTO OCEA0ILIKE Ha TIOBEPXHO-
CTH, & «OTPABIAIOLINE» €€, T.€. BCTYMNAOLINE B XUMHIECKOE B3anMoO-
ACHCTBUE C 0OPAa30BAHNEM HEAKTHBHBIX coenuHeHU. CUILHBIMM Ka-
TATATUIECKUMHU SIIAMU SIBIISIIOTCS COeIMHEHUST CEpbI, MBIILIbSKA, PTY-
TU. YT06BI N36€XaTh OTpaBIeHMs KaTaJm3aTopa U MPOMIUTh CPOK €ro
CITy>XObl, MCXOIHBIE BELIECTBA TILATEILHO ouminaior. Hampumep, me-
PEIl TIPOLIECCOM KPEKMHTa U3 He(TENPOLYKTOB YIAIAIOT COeIUHEHUsI
CEepHI.

CywectByior Bemecrsa, KOTOPBI® 3aMENISIIOT XUMUYECKUE peak-
LUWH, VX Ha3BIBAIOT OMpPULAmMeNbHbIMU Kamanusamopamu, Wi uneubu-
mopamu. OHY CTIOCOGCTBYIOT yIaNEHUIO W3 PEaKIIMOHHOU cMecH ak-
TUBHBIX YaCTHUII, BCTyIasi C HUMU BO B3aUMOZIECTBHE, TEM CaMbIM
3aMEUIAIOT PeaKLMIO WK JaXe CBOMIST ee CKOPOCTb K HYJIIO.

Wuruburopsr ucnonssyior ms 3aMEIUICHUsI HeXeNaTebHBIX IIpo-
neccoB. Hanpumep, pasmoxenue TIEpOKCHIa BOAOPOAA B pacTBope,
MCIIOb3yeMOM B MEAWIMHE, WHTHOUPYIOT ¢ TTOMOIIBIO ITTUIIEPHHA.
Ecmu B conanyio KHCJIOTY 100aBUTh HEGOBIIOE KOJTMYECTBO YPOTpO-
NUHAa (MEAULIMHCKOE Ha3BaHUE TCKCaMETUJIEHTETPAMMHA), OHa Tiepe-
CTaeT pearupoBats ¢ xene3oM. [Ipu sTom Bce NIPOYHE CBOMCTBA KUCIIO-
ThI COXPaHSIIOTCS.

WHru6UTOpEI ComepXaTcs 1 B KUBBIX opranusmax. OHH ITOAABIISTIOT
B KJICTKaX pa3IMYHbIE BPEOHBIE PEaKIINK OKWCJIEHUSI, KOTOPbIE MOTYT
WHUIIMUPOBATECS, HANPUMEDP, PaguOaKTUBHBIM M3JIy9eHUEM.

qV 1. aiite onpenenenue CKOpOCTH XMMHMYECKOM peakimu. B kakux equ-

¢ HHIAX oHa u3Mepsierca? OT Kakux (GaKTopoB 3aBHCHT?

2. [ins Kakux peakumit (roMmo- win TE€TEPOreHHBIX) CIIPABEIUB 3aKOH eii-
cTBUA Macc? Hanmummre MatemaTtuyeckoe BBIDOXEHUE 3aKOHA JIENUCTBYIOIMX
Macc Ul peakuuil OKUCIEHHUS OKCHIA ceprI(IV) B okenn cepri(VI); okcuma
asota(Il) B okcun asora(IV).

3. Tloyemy kocTep paszxuraior ¢ TIOMOIIBIO OyMaru ¥ HeGOMBIINX IIEMno-
yek?

4. Toyemy «KuTISIIMIA CTOH» TaK HasbiBaercsi? Kakoit akrop, Biustiommit
Ha CKOPOCTb peakimny, «paboTaeT» Mpy MCITONB30BAHUHN 3TOro MeToma?

5. Bo cKo/bKO pa3 Bospacraer CKOPOCTb peaKklIMK TP YBEIUIEHUH TEMIIe-
patypsl ot 10 mo 40 °C, eciu TEMIIEPATypHbIA KO3 duiMeHT pasey 29

6. Ilpu noHwXeHun TEMIIepatypel peakuuu ot 100 xo 70 °C ckopocts peak-
LMK yMEHbIIWIACh B 27 pa3. Paccunraiite TEMIIEPATYPHBIH KO3Gh ULIMEHT.
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7. 3a 12 MUH KOHLICHTPAIIMS OHOTO U3 PEAreHTOB M3MEHIIACH OT oh%w Hu.m
20 Mosb/n1. Paccuuraiite CpeHIO CKOPOCTh PEAKIIMU 32 JaHHbBIM IIPO

BpPEMEHHU. . . WA
- 8. Kak usmenurest ckopocts peakimu: 3H, + Ny = 2NH;, ecim KoHI

WIO BOZOpOJA YBEIMIMUTh B 3 pasa?

: 6.2. OOpaTHMOCTb XHMHYECKHX PeaKIluid.
XuMHYecKoe PaBHOBECHE

" Bce xMMHUYECKHE PEaKLMM MOXHO Pa3leluTb Ha Heobpamumbie

ibopamumbie.
ﬁmmnvszncv IIpY B3aMMOJIENCTBMM OKCHMIA MarHusi C pacTBOPOM

QePHOI KMCIIOTHI 06PasyloTCsi COMb Cybdar Maruus u BOJa:
. MgO + H,SO, = MgSO, + H,0

WI
" OmHaKO B TeX X€ CaMbIX YCJIOBUSIX U3 IPOLYKTOB PeaKIIMU HEBO

MOXHO TIOJTYYUTh CEPHYIO KUCIIOTY M OKCH MeTaiuia. [Togo6HbIe vmw_w“
Mm TIPOTEKAIOT TOJIbKO B OJHOM HAaIpaBIEHMH W HA3bIBAIOTCS H

PamumMbIMUu.

‘ mﬁaﬂﬂwﬂ.—ng Ha3bIBalOT XMMUNYECKME PEAKIINU, B @owvc.—w“mww
® KOTOPBIX UCXOIHBIE BEILIECTBA IIPAKTUYECKHU ITOTHOCTHIO TIPEBP

IIAXOTCSI B KOHEYHBIC ITPOAYKTHI.

Heo6paTuMbIX peakiiuii cpaBHUTEIbHO HeMHOro. K HuM oa:omwwwm.m
| peakiuy ropeHusi, GOIbIIMHCTBO PeaKIUi, TIPOTEKAIOIINX B pa

pax 3JIEKTPOJIUTOB. it
§ 3HaunTeTbHO GoJIee pacIpocTpaHeHbI peakiyy obpatumele. Harp

Mep, B3aMMOJIEHCTBHE Cepbl C BOXOPOIOM MPHMBOAUT K 0OGpa3oBaHMIO
CepoBOIOPOA:
H, + S = H,S
B Tex e YCIOBMSAX CEpPOBONOPOI MOXET pasjiararbCs Ha IPOCThHIE
BeleCTBa:
H,S=H,+S
_ DTN XUMUYECKUE YPABHEHUS OTPAXaloT IBa B3aMMHO MPOTHBOIIO-

JIOXHBIX Tpouecca. X 4acTo 0ObeIMHSIOT B OHO YPaBHEHUE, 3aMe-
~ HSIS 3HAK pPaBEHCTBA Ha CTPEJIKU 0OpaTUMOCTH:

Im-Tm — mwm

‘ OOpaTHMBIMH Ha3bIBAlOT XMMHWYECKUE pPeaKlnu, woeonﬂo wﬂﬂmu
e TEKAalOT OJHOBPEMEHHO B ABYX IIPOTHBOIIOJIOXHBIX HAIp
HUSX — IPSIMOM U OOpaTHOM.
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2. Eciu xoTs1 Ob1 OIMH M3 yYaCTHUKOB 0OPAaTUMO# peaKILIMH SIBJIIET-
cs Ta30M, Ha COCTOSTHHE PaBHOBECHSI OKa3bIBAeT BIMSIHUE OdeeHue.

CuHTEe3 aMMMaka COIPOBOXAAETCS MOHMXEHUEM JaBJICHMS, TaK
KaK M3 YeThIpeX O00bEMOB MCXOAHBIX Ta30B IOJyYaeTcsl ABa omWon
ra3o00pa3HOro MpoayKTa (B COOTBETCTBUU C KO3 (MUILIMEHTAMHU B ypaB-
HeHMU peakiyu). Ecii B COCTOSIHUM paBHOBECHS YBEJIUYUTh JaBJICHUE
B CHCTEME, TO PABHOBECHE CMECTUTCSI BIIPABO: IIPU 3TOM 0OBEM CMECH
YMEHBIIUTCS, Y JaBJIEHUE TAaKXE CTAHET MEHbIIIE.

doﬁwamoqom, YTO ygeauueHue 0aeAeHUs cMeuaem pasHosecue 8 Cmo-
DOHY MmOl peaKyuu, Komopas conpo8oNc0aemcs yMeHbUeHUeM CyMMapHO-
20 00sema 2a3000pasHbIX eeujecms.

OOpatuTe BHUMaHHE, YTO MPU OIpPENEICHUU BIUSHUS JaBICHUS
Ha COCTOSIHME PaBHOBECHUS CJIEOYeT MPUHUMATh BO BHUMAHHUE T O JI b-
KO razoob6pa3Hbie BellECTBA.

Hanpumep, yBenyeHue NaBICHUS B paBHOBECHOM CHCTEME:

C(1B.) + COy(r.) == 2CO(r.)

MPUBENET K CMEILIEHUIO BJIEBO, ITOCKOIBKY B JIEBOM YacCTH ypaBHEHUS
TOJILKO OZHO ra3oobpa3Hoe BellecTBO, KO3hdUIIMEHT nepes ero ¢op-
MyJIoif paBeH 1, a B MpaBoil yacTu KoadbuimeHT nepen GopMyIoi
ra3000pa3HOro BElLIECTBa PaBeH 2.

B ciydae eciiu cyMMBI KO3 dUIIMEHTOB repen popMynamMu razo006-
pa3HBIX BEIIECTB B IPABOii U JIEBOI YacTsX oOpaTUMOi peakiuy paB-

Hbl, JAaBJICHUEC HE OKa3bIBA€T BJIMAHUE HA COCTOSIHUE paBHOBECHE, Ha-

MpUMep: /
Hy(r.) + I,(r.) === 2HI(r.)
Fe,05(tB.) + 3H,(r.) === 2Fe(tB.) + 3H,0(r.)

3. Ha cocrosiHue paBHOBECUSI MOXHO TIOBJIUSITh, U3MEHSIST KOHYEH-
mpayuu eeujecms.

HorycTuM, B paBHOBECHYIO CMECh a30Ta, BOAOpOAa M aMMHaKa
M00aBUIM OTIOJIHUTEIBHOE KOJIMYECTBO a30Ta, T.€. YBEJIMYMIHA €r0
KOHIIeHTpaluio. PaBHOBeCHe B cCTEME IO «ITPUHIIUITY HA000pOT» OyIeT
CMeIaThCs TAaKUM 00pa3oM, YTOObI KOHLIEHTPAIMs a30Ta CTaja MEHb-
1e. 3T0 BO3MOXHO TIPY CMEILIEHUM PAaBHOBECHS BIIPABO.

Takum o6pa3oM, TOOUTHCST OOJBILIETO BBIXOIA MTPOAYKTA B PEAKLIMU
CHHTE3a aMMMaKa, T.€. CMEIIEHUsI PABHOBECHS BIIPABO, MOXHO YMEHb-
11asi TeMIIEpaTypy, MOBBILIAS AABJICHUE, YBEJIUYUBAsI KOHIIEHTPALIUIO
a30Ta WIK BOAOPOAA M YMEHbIIAasi KOHLEHTPAIIMI0O aMMHaKa.

CuHTe3 aMMHuaKka — 3TO KaTaJIUTUYECKUI TIPOIECC, U BaM M3BECT-
HO, YTO KaTajJu3aTOp YBEJIMYMBAET CKOPOCTbh XMUMHUYECKOM pEaKIIUU.
OmHako BHECEHME KaTaau3aTopa He U3MEHSIET ITOJIOKEHHUSI paBHOBE-
cusi B 00paTIMOM IIpOLIECCe, TaK KaK OH B PaBHOI Mepe YCKOPSIET KaK
MpsSIMyI0, TaK U OOpaTHYI0 peakiuio. 3a4eM Xe B TaKOM CJIydae ero
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ucronb3ylor? [leno B TOM, YTO KaTaau3aTop, YCKOpAsd 0ba HampasJe-
Husl 0GPATUMOM peakLy, B MUJUIMOHBI Pa3 COKpaIaeT Bp e M ycTa-
HOBJIEHUSI PAaBHOBECHS.

C 57Ot Xe Le/bI0 CHHTE3 aMMUaKa Be[yT TIPU TMOBbILEHHOM! TeM-
neparype (450 °C) maxe B ymep0 CMEIIECHUIO PaBHOBECUSA B HYXHOM
HanpasieHnu. MiHaye paBHOBecue OyIeT yCTaHAaBIMWBAThCs TaK NOJITO,
YTO IPOM3BOJICTBO MOTEPSET BCAKUM MPaKTUYECKUIA CMBIC]L.

Kak MOXHO yOeIUThCsi Ha PACCMOTPEHHBIX NpUMEpax, MpUMEHE-
aue npuHimna Jle Ilarenbe K 0OpaTUMBIM XUMUIECKUM rpolieccaM
OTKPHIBAET TMyTh K YIPABJICHUIO XUMHIECKUMH PEAKIIUAMU.

AV 1. Kakue peakuuu Ha3bIBaIOT neo6paruMbiMu? [IpuBenuTe NpUMEPHI

e TAKMX PEAKIIMI ¥ HANMIIUTE UX YPAaBHCHHUS.

2. Kakue peakiMy Ha3bBalOT 06paTMMBIMH? OxapakTepu3ynTe IMOHSATUE
«XMMMYECKOe paBHoBecue». KakuM o6pa3oM MOXHO CMECTUTh XMMHHYECKOC
paBHOBecue?

3. Copmynupyiire npuHin Jle [llarenbe. PaccMmoTpuTe BIUSHUE KaXI0-
ro dakTopa (TeMIepaTypbl, JaBIeHNA, KOHIECHTPAUN BEILIECTB) Ha CMeIle-
HHE XMMUYECKOTO PAaBHOBECHS.

4, laiiTe XapaKTepPUCTUKY PEaKIMy CHHTE3a OKCHIa ceprl(VI) u3 okcupa
cepni(IV) u kucnopona. Kak HyXHO U3MEHUTb KOHLECHTPALNIO BellleCTB, JaB-
JIeHWe W TeMIIepaTypy, YTOObI CMECTUTh PaBHOBECHE BIIpaBo?

5. Kak Hy>XHO M3MEHHTb KOHIIEHTPALMIO BEIECTB, TEMIIEPATypy 1 JaBJie-
HUe peaKkiuy KOHBEPCHH METaHa, YTOOBI CMECTUTh PaBHOBECUE BITPaBO:

CH,(r.) + H0(r.) == CO(r.) + 3Hy(r.) - O

6. Kax BiusieT yBeIMueHue TaBlIeHNs Ha TOJI0KeHNEe PaBHOBECHS B CIIEAY-
JOLMX OOPAaTUMBIX PEaKIUsIX:

a) SO,(r.) + Cl, (1) === SO,Cly(r.)

6) 2NO(1.) + Oy(r.) === 2NO,(r.)

B) SO,(r.) + H,O(x.) = H,SO;(pacTtBOD)

r) 3Fe,04(1B.) + CO(r.) === 2Fe;04(18.) + CO(r)





