TeMa ypoka «CKOpPOCTb XUMUYECKUNX
peakuumun. ®akTopbl, BJIUAOLLME Ha
CKOPOCTb XMMMNUYECKOUN peaKLiumn»

1 Uenb: BbIACHUM, UTO €CTb CKOPOCTb
XNMNYECKOU peaKunn, N OT KaKunX
PaKTOpPOB OHA 3aBUCUT.

B Xxone ypoka No3HaKoOMMUMCSA C
Teopunen Bonpoca no BblilLeHa3BaHHOMU
TeMe. Ha npakTtuke noarBepanm
HeKOTOpble HallKn TeopeTnyeckmne
npeanonoXxeHus.
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[]

Obcyanm cneaytolime Bonpochl:

3a4€M HYXHbl 3HAHUS O CKOPOCTHU
XUMUYECKUX peakunumn?

KakmMum npumMepaMmm MOXXHO NoATBEPAUTDL
TO, UTO XMMUYECKMNEe peaKLnn nNpoTeKkarT C
Pa3/INYHbIMU CKOPOCTAMMN?

Kak onpeaendrT CKOPOCTb MEXaHUYEeCKOro
ABNXXEHMA? KakoBa eanHNLA N3MEPEHMUS]
3TON CKOPOCTU?

KaK onpeaenstoT CKOPOCTb XMMMNYECKOM
Deakyunmn?

Kakune ycnosust Heobxoammo co34aTb,
yTOObI HAYanacb XMMMYyeckas peakuus?




CKOpOCTb peaKkuuun onpepensaertca U3MeHeHUeM
Ko/NmM4yecTBa BelleCcTBa B €eANHULYY BpEMEHMN.
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AHann3 Tabnuubl, BbIBOAbI:

no NnpmBeaEHHbIM OPMYyJSlaM MOXHO paccynTaTb JiULWb
HEKOTOPY CpeaH CKOPOCTb AAaHHOW peaKkuuu B
BbIOpaHHOM MHTepBasie BpeMeHun (Beab Ans
60NbLWNHCTBA peakunn CKOPOCTb YMEHbLUAeTCca no
Mepe UX NpoTeKaHus);

paccyMTaHHas BeIMYMHA CKOPOCTU byaeT 3aBUCETb OT
TOro, Mo KakoMy BELLECTBY €€ OonpeaenstoT, a Bblbop
nocrneaHero 3aBMCUT OT yaobcTBa U NErkocTu
N3MEPEHUSA €ro KoJIMYecTBa.

Hanpumep, and peakuyum 2H2 +02 = 2H20:
v (no H2) = 2v (no O2) = v (no H20)




3apa4va Ha npuMmeHeHue 3HaHnM no «CKopocTum
XUMUYECKNX peakunm»

0 XUMM4Yyeckasa peakumsa npoTeKkaeT B
pacTBoOpe, cornacHo ypaBHeHuto: A+B = C.
McxoaHble KOHUEeHTpauun: BeuwectBa A —
0,80 monb/n, Bewectsa B - 1,00 monb/ .
Yepes 20 MMHYT KOHUEHTpauusa Bewectea A
cHusnnacob Ao 0, 74 monb/n. OnpepenuTe:
a) CpeaHIol0 CKOPOCTb peakuuun 3a 3ToT
MPOMEXYTOK BpPpEMEHMU;

6) KOHUeHTpauuto BelwectBa B yepes 20
MUH.




CamMonpoBepkKa.

aHo: PelweHue:
C (A)1=0,80 a) onpeaeneHve cpeaHen CKOpoCTU peakumm B
MOJIb/ N pacTBoOpe npou3BoanTCs No popmyne:
C(B)1 =1,00 5 _AC 080-0,74 0,06 0.003 MOJIb
MO/ b/ﬂ 2omoeen At 20 20 ) P .
C(A)2=0,74 6) onpeneneHne KOIMYECTB pearnpyowmx BeLeCcTB:
MOJIb/ /1 A N B =C
A= 20 MuH Mo ypaBHEHMIO 1 Monb 1 mMonb

Mo ycnosuto 0,06 monb 0,06 Monb

Hantu. Konunuectsa
a) ) romorex =7 npopearnpoBaBLLUNX BELLECTB.
6) C (B)2 =? CnepoBatenbHo, C(B)2=C(B)1 - AC =

1,00 -0,06=0,94Monb/n
OtBeT: | )romoren. = 0,003 monb/n C(B)2 = 0,94

MONb/N




dakTopbl, BAMdOLWMeE Ha CKOPOCTb
XUMUNYECKON peaKumn

0 npupoaa pearvmpyrowmx BeLecTs;

[0 TeMmnepaTypa;

[ KOHUEHTpauus pearnmpyrowmx
BeLleCTB;

[0 AencTBume KaTasln3aTopos;

1 MOBEpPXHOCTb COMPUKOCHOBEHUA
pearmpyowmx sewiecTts (B
reTeporeHHbIX peakuunsx).




Teopunsi CTOJIKHOBEHUUA.
OcCHOBHas naesa eé TakoBa: peakunmnm NponcxoasT npu
CTO/IKHOBEHMN YacCTUL, peareHToB, KOoTopble obnagatoT
onpeaenéHHou aHeprmen.

|
BbiBOAbI

0 YeMm bosiblUe YyacTuUL, peareHToB, YeM b/mxe OHUM ApYyr K
apyry, Tem 6osblue LWaHCOB Y HUX CTOJIKHYTbCS U
npopearnpoBaThb.

[0 K peakuun NpuBOANAT NULLb 3(p(EKTUBHbBIE COYAAPEHUS, T.€.
TakuMe Npu KOTOPbIX pa3pyLuatoTcsa nan ocnabnsatorcs
«CTapble CBA3N» M MO3TOMY MOryT 06pa30BaTbCsi «HOBbIE».
Ho Ansa 3Toro YacTuubl AO/KHbI 06/1aA4aTh AOCTAaTOYHOM
SHepruemn.

MuHuMaibHbIN U30bITOK SHEPIrun (Hasa CpeEAHEN SHEPruen
4yacTtuy B cucteme), HeobxoanMbin A1 3¢pDEKTUBHOIO
coyaapeHusi 4acTul B cucTtemMe), HeobxoamnMbin [/151
3¢peKTNBHOro coyAapeHnss 4acTul peareHTos,
Ha3bIBAETCS 3Heprmen aktusaumm Ea.




1. NMpupoaa pearnpyrowmx
BellecCTB.

oA Npupoaon pearmpytowmnx BELWECTB
NOHUMAKOT UX COCTaB, CTPOEHME, B3aUMHOE
BJINSSHWE AaTOMOB B HEOPraHMYECKUX U
OpraHM4YecKkmnx BeLLecTBax.

BennymHa sHeprmn aktmBauuun BELLECTB —
3TO PaKTOp, NOCPeACTBOM KOTOPOro
CKa3blBaeTCcs BANAHUE NMpUpoabl
pearnpyroLlimx BelecTts Ha CKOpOCTb
peakumn,




3ajaHne Ha nNnpuMeHeHune 3HaHuu

[0 O6bACHUTE pa3HYy CKOPOCTb
B3aMMOOENCTBUSA LUMHKA N MArHuns C
YKCYCHOW KNCNOTOWN; LMHKA C COTAHOW
N YKCYCHOW KNCOTOMN.

1 Hanuwunte CooTBeTCTBYoLWMeE
peakuuun (B npoTokone).




2. Temnepartypa

lpn yBesnimueHnn remneparypbl Ha ka>kabie 10° C
obLyee Yyncsio CTo/IKHOBEHNUWN yBEJINYNBAECTCS TOJIbKO
Ha ~ 1,6 %, a CKOpPOCTb peaKLunn yBeJINYNBaeTcs B
2-4 paza (Ha 100-300%).

YUncno, noka3sbiBaroujee, BO CKOJIbKO pa3
yBeJ/INYNBAETCS CKOPOCTb peaKuynun ripy rnoBbiLUEeHNN
Temneparypbl Ha 10° C, Ha3bIBarlOT TeMnepaTypHbIM
KO3¢hpunyneHToM.

lNpasnno BaHT-Tropgpa matemaTnyeckm
Bbipa)kaeTcsi cnegyrowjen ¢(popmMysion:

[, —1

v, =V, -y '
rge vL. —CKOpPOCTb peakuuu npu temnepartype tz,
U2 — CKOpPOCTb peakynun npm remnepartype ti,
Vl — TeMrneparypHbiA KO3 pnLneHT.

/



3a4a4a Ha NpUMeHeHune 3HaHUMN:

0 OnpepennTe, Kak NU3MeHUTCH
CKOPOCTb HEKOTOPOMN peaKLuUnn:

a) Npuv NMOBbILLEHNN TEMMNEPATYPbI OT

10° po 50° C;

6) Npn NOHUMXKEHNUN TemMnepaTypbl OT

10° - 0° C.
eMrnepaTypHbIN KO3

DeaKLunn paBeH 3.

DC

DULLINEHT




CaMonpoBepkKa

a) NoACTaBUTb AaHHble 3a4a4n B DOPMYY:

50°C-10 C
_ , 10 _
UnpuSOOC - UnpulOOC 3 UnpulOOC
O puso ¢ — 3S1- U, pu10°C*
CKOpPOCTb peakummn yBenmumntcsa B 81 pas.
6) 0°-10° D
_ 10 _ -1
V) =D -3 =D 3 =
npuOOC npulOOC npulOOC

CKOpOCTb peaKkumn yMeHbLlINTCA B 3 pa3sa.




3. KOHUeHTpauuu pearmpyroLumx
BELLECTB.

Ha ocHoBe 60/1bIOro aKCcnepnMeHTarbHOro Mmatepmasnia B
1867 r. HopBexckue y4yéHble K. 'ynbabepr, n 1 Baare un
He3aBUCUMO OT HUX B 1865 r. pyccknm yuyéHoin H.U.
BekeToB chopMyiMpoBasin OCHOBHOM 3aKOH XMMUYECKON
KUHETUKN, YCTaHaBAMBAKOLWMN 3aBUCUMOCTb CKOPOCTH
peakuun OT KOHUEHTpauun pearmpyrowmnx BellecTB:

CKOPOCTb XMMUUYECKON peaKLumm nponopumoHasibHa
npousBeAeHUI0 KOHUEeHTpPauun pearmpyrowmmx
BellecCTB, B3iTbIX B CTENEeHAX paBHbIX UX
kKo3(jpPpumumeHTaM B YpaBHEHUUN peaKLUUM.

3TO0T 3aKOH eLyé Ha3bIBaloT
3aKOHOM [EeUCTBYIOLNX Macc.




0 [1o 3aKOHY AENCTBYIOLWMX MACC CKOPOCTb peakuuu,
ypaBHeHune kotopon A+B=C MoXeT ObITb BblYNC/IEHA
no opmyne:
vi= K1CaCs,

a CKOpOCTb peakuuun, ypaBsHeHune kotopon A+2B=D,
MOXeT ObITb BblYMC/IE€HA NO bopMyne:

v2= k2CaCsLl.

B atux dpopmynax: Ca n Cs — KOHUEHTpaLUMN BeLlecTB
A un B (Monb/n), ki n k2 = KoadpPurUMEHTbI
NPONOpPLUNOHANIbHOCTU, Ha3blBaeMble KOHCTaHTaMu
CKopocTen peakymm. DTN popMy/ibl TaKXKe
Ha3blBalOT KUHETUYECKNMMU YpPpaBHEHNSIMM.




3aa4vya Ha npMMeHeHne 3HaHWN:

O 1. CocTaBbTe KMHEeTU4YecKue ypaBHeHUs Ans
cneaywowmnx peakummn: A) Ha+12=2HI;

B) 2 Fe + 3CI2= 2 FeClIs.

2. Kak M3MEHUTCSA CKOPOCTb peaKkuun,
MMEeLen KMHETUYECKOE YpaBHEeHUe

v= kCaA 2CB, ecnwu

[l

A) KOHLUEHT
3 pa3a;
B) KOHUEHT

DaLUno Bewectea A yBe/IM4YnUTb B

DaLUMio BewecTtea A yBeIn4nThL B

3 pa3a, a KoOHUeHTpauuo B yMeHbWNTL B 3

pa3a?’




CaMonpoBepkKa.

[J PewweHune. I'oactaBMM COOTBETCTBYKOLLME AAaHHbIE B
KMHETNYeCcKoe ypaBHeEHNE, CPaBHUM CKOPOCTU peaKkLuni.

a) v, kQBC)H’N, 9kC:C,

T 2 — 2 =9 =
L, k(C ) C, kC:,C,
CKOPOCTb peaKkuun yBennumtca B 9 pas.
6
) U_sz(ZCA)z(ZCB):SijCB _3

L, kC3C, kC3C,

CKOPOCTb peaKkuumn yBennumtcsa B 8 pas.




4. [lencreBme Kataamsartopa

Ob6cyxaeHve BOMPOCOB:

1.4T70 Takoe KaTanmnsaTop u
KaTanuTuyeckme peakumm?

2. NpuBeanTte npuMmepbl U3BECTHbLIX BaM
KaTaauTU4YeCcKnx peakumm n3 opraHmyeckou
N HEOPraHU4Yeckou XMMMKU. YKaxuTte
Ha3BaHWS BELLECTB — KaTasim3aTopos.

3. BbiCKaXxuTe NpeAnOIOXEHNE O
MEeXaHU3Me AEeNCTBUS KaTanm3aTopoB (Ha
OCHOBE TeopUn CTOJTIKHOBEHUN).

4, KaKogo 3HaUeHune KaTaauTmnuyeckmx
peakummn?




S5.lMMoBepXHOCTb CONPUKOCHOBEHUSA
pearmpyrouix BellecTB.

1 CkopocTb peakuuu yBenmumBaeTca bnarogaps:

-yBeJSINYEHUIO MNI0LWaAnN NOBEPXHOCTU CONMPUKOCHOBEHMUS
peareHToB (M3Mesib4eHune);

-MOBbILLIEHUIO peakKUMOHHOW CNOCOBHOCTM YacTul, Ha
NOBEPXHOCTU 06pa3yroLMXCS NMPpU N3MeNbYeHUn
MUKPOKPUCTANOB;

-HENpepbIBHOMY MOABOAY PEAareHTOB U XOpoLleMy OTBOAY
NPOAYKTOB C MOBEPXHOCTU, rAe UAET peakuus.

[1 @aKTop CBHA3aH C reTeporeHHbIMMU peakumammy, KoTopsble
NPOTEKAT Ha NOBEPXHOCTU COMPUKOCHOBEHUA
pearmpyrLwmx BewecTB: ras - TBepaoe BewecTso, ras -
XNUOKOCTb, XUAKOCTb - TBEPA0E BELeCcTBO, XXUAKOCTb -
Apyras XuaKocCTtb, TBEpAOE BELWECTBO - ApYyroe TBepaoe
BEeLecTBO, NpuY yCN0OBUKU, YTO OHUN HE pacTBOPUMbI ApYyr B

apyre.

O [MpuBeauTe NpuUMeEpPbl reTePOreHHbIX peakLUni.



O

BbiBOAbI MO TeMe ypoKa

XMMUuyeckKkume peakuum npoTeKarT C pa3/IMuHbIMU
CKOpPOCTAMMU. BenlmunHa CKOpOCTHN peaKLuum He 3aBUCUT OT
o6bEéMa B roMOreHHoOM cCuMCTeMe u oT nJowiagm
CONPUKOCHOBEHUSA peareHToB — B reTeporeHHoMm.

Ha nyTv BCcex yacTtuu, BCTynarwwmMx B XMMNYECKYIo
peakuuno, MMeeTCs 3HepreTuyeckum 6apboep, paBHbIN
3Heprmm aktusauum Ea.

CKOpPOCTb peaKLu1 3aBUCUT OT (PaKTOPOB:
-npupoaa pearmpyroLlimx BeLlecTB;
-TeMnepartypa;

-KOHLUEeHTpauMsa pearmpyrowumx BeLlecrs;

- AEUCTBME KaTaIn3aTopos;

-NMOBEPXHOCTb CONMPUKOCHOBEHUSA pearmpyroLlimx Bewecrs
(B reTeporeHHbIX peakumsax).




BbiBOAbLI MO TeMe ypoKa

BennunHa sHeprum aKTuBaLMM BelecTB — 3TO (paKTop, NnoCcpeacTBOM
KOTOPOro CKa3biBaeTCH BJIMSSHUE NMPpUPOAbl pearnpyroumMx BewecTB Ha
CKOPOCTb peaKuum. YHeM MeHblUue SHeprusa aktusauumm, Tem 6onbLue

3 PeKTUBHbIX COyAapEeHNN pearmpyrowmx 4yacTtumu.

NMpu yBennuyeHnn temnepartypbl Ha 10° C obuiee UnCNo aKTUBHbIX
coyaapeHuM yBennunBaeTcH B 2-4 pasa.

Yem 60nblue KOHLEHTPaLMM peareHToB, TeM 6osblue coygapeHmmn
pearvpyroLwmx 4acTtmy, a cpeam HMx m 3 @PeKTUBHbIX COyaapEeHUMN.

KaTtanmsatop namMeHsieT MEXaHU3M peaKuMu U HanpaBnseT eé no
3HepreTnyeckmu 6onee BbirogHOMY NYTU C MEHbLUEWN 3HEepruemn
akTuBauumn. MHrMbuTop 3amepnaeT xoa peakuum.

FeTeporeHHble peaKLMm NpoTeKarT Ha NOBEPXHOCTHU
COMNPUKOCHOBEHMUSA pearvpyrowimx sewlecrs. HapyuweHune npaBu/1bHOMU
CTPYKTYPbl KPUCTA/IJZINYECKOM PELUETKU NPUBOAUT K TOMY, YTO HACTULLbI
Ha NOBEpPXHOCTU 06pPa3yroLINXCA MUKPOKPUCTAJIJIOB 3HAUYNTEJIbHO
peaKLMOHHOCNOCO6Hee, UeM Te XKe HaCTULLbl Ha «IrJ1afgKoMn»
NOBEpPXHOCTM.




