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PABOYASA NPOrPAMMA YYEGHOWU OUCLUMIINHGI

B1.0.23 KuHeTuka un Kkatanus

1. Koo n HanmeHoBaHue HanpaBneHUs NOAroToBKu/cneynanbLHOCTH:
04.03.01 Xumuga

2. NMpocdhunb nogroToBku/cneumanusaumsa: XMMms
3. Keanudmkauusna (cteneHb) BbiNyCKHMKA: 6akanasp
4. dopma o6y4eHus: oyHas

5. Kadeppa, oTBeyawwas 3a peanusauMlo AOUCUUNNUHBLL:  Kadeapa
MaTtepuanoBefeHnss U UHOYCTPUN HAHOCUCTEM

6. CoctaButenun nporpammbl: TomnHa EneHa BukTopoBHa, AOKTOP XUMWUYECKUX
HayK, OOLEHT

7. PekomeHpaoBaHa: Hay4yHO-METOOMYECKMM COBETOM XMMMUYECKOro akynbTeTa,
npotokon Ne 10-03 ot 27.03.2025

8. YuebHbIn roa: 2027-2028 CemecTtp(bl): 5



9.llenn 1 3apgaum y4e6HON ANCLUNIIUHDI:

CdopmmpoBaTb OCHOBHble MNPEACTaBMNEeHUss O XUMWYECKOM KUHETUKE  Kak
TeopeTUYyeckoM (yHAaMeHTe ANS WU3Y4YeHUs] MEXaHU3MOB MPOCTbIX M CHOXHbIX,
FOMOTEHHbIX WM TeTepPOreHHbIX  peakuuil, MO3HaKOMWUTb C  OCHOBHbIMM
3aKOHOMEPHOCTAMM FOMOFEHHOTO U TreTEepOreHHoro Katanusa, pacCMOTPETb
COMpPSKEHME U MHOYKUMIO B XMMUYECKUX pPeaKLmsiX.

10. MecTo y4ye6HOM AncUMNNUHBbI B cTpyKkType OOIT:

B1, obsa3aTenbHasa YacTb

TpeboBaHWs K BXOOHBbIM 3HAHUAM, YMEHUSIM U HaBblkaM: A5 OCBOEHUS Kypca
CTYOEHTbl [AO/MKHbl WMETb TEeOpPeTUYECKYld W MNPaKTMYECKYHD NOAroTOoBKY MO
avcumnnnHam «dPusmnyeckas xmummay», « MatemaTtmka.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUA NO AUCUUNIIUHE/MOAYM0 (3HaHUA,
YMeHMUs1, HaBblKW), COOTHECEHHbIE C NNIaHMPyeMbIMU pe3yNnbTaTaMu OCBOEHUS

o6pasoBaTeanoﬁ nporpamMmmbl (KOMneTeHLWIFlMVI) n UHAUKaTopamMun MUX
AOCTUXeHUA:
Kog HasBaHue Koga(bl) UHamnkaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4eHus
KOMneTeHuun
OrlK-3 | CnocobeH OlMK-3.1 | NpumeHsieT 3HaTb:  OCHOBHble  MOHATMS U 3aKOHbI
NPUMEHATb TeopeTu4eckme u XUMUYECKON KMHETUKN KaK OCHOBY ANS U3y4eHUs
pacyeTHo- nonysMnupuyeckue | MexaHmsmMoB XMMUYECKUX peakuuMrh  pasHblX
TeopeTudeckme mMogenu npwm TMNOB, OCOBEHHOCTN KWMHETMYECKOrO OMnMucaHus
MeToAbl Ans pelueHuun 3agay peakuuMi B KOHAEHCUpOBaHHOW pase, mMopenu
U3y4YeHusi CBOUCTB XUMUYECKOM 3apogbileobpasoBaHmss U auddy3noHHbIe
BeLLEeCTB U1 HanpaBneHHOCTH MOOEeNnn B KMHETUKE TOMOXUMWMYECKUX peakuuni,
npoLEeccoB C nX OCHOBHble  TUMbl MEXaHU3MOB [OMOFEeHHOro
y4yacTnem ¢ KaTanusa u xapakTepHble 4epTbl reTeporeHHoro
ncnonb3oBaHneM KaTanusa;
COBpPeMeHHOW YMeTb: ucnornb3oBaTb TeOpeTUYecKne 3HaHuA
BbIYMCUTENBHON ONS pelleHNs KOHKPETHbIX 3aday XUMWUYeCKOW
TEXHUKM KNHETUKN
Brnagetb: HaBblkaMX MNPUMEHEHUS 3HaHUKA W
yMeHUi Ona  uHTeprnpeTauun MexaHusma
FTOMOMEHHbIX, reTEepPOreHHbIX, KaTanuTU4eCcKuX
peakuuin.
Or1K- Ucnonbayet 3HaTb: dheHoMeHonornyeckoe onucaHue
3.2 cTaHgapTHoe peakuui pasHblx NOPSLAKOB
nporpamMmmHoe YMeTb: onpegensTb MOPSAOK WM KOHCTaHTY
obecneyeHve  Mpu | CKOPOCTM peakuun, Nepuod MnonynpespaLleHuns,
peLieHnn 3ada4y | aEKTUBHYIO IHEPTUIO aKTUBaLUUM Ha OCHOBE
XUMUYECKON 3KCMEepPUMEHTAlNbHbIX AaHHbIX O CBOWCTBax
HanpaBneHHOCTH CUCTEMbI C WCMONb30BaHMEM CTaHAapTHOrO
nporpaMmHoro obecneyeHust
Bnapets: HaBblKamu WHTepnpeTauum
MexaHu3Ma npoLEeCcCcCOB MOMy4YeHUs LLIMPOKOro
Kpyra MaTepuanos, BKMoYasd 0ObeKTHI,
nony4yeHHble CaMOCTOATENbHO B paMKaxX Hay4Ho-
nccnenoBaTenbCKon AesTENbHOCTHU.




12. O6beM AucUMNIIMHBLI B 3a4YeTHbIX eAuHuuax/yacax B COOTBETCTBUMU C
y4ebHbIM nnaHom — 3/108.
dopma NnpomMeXyTOYHOM aTTecTauum — 3ayer.

13. TpyaoemkocTb No BuUAam y4ebHon paboTbl

TpyaoemMKocTb
Bup yuebHoi paboTsl Bcero Mo cemecTtpam
5 cemecTp 6 cemecTp
KoHTakTHas paboTa 72 72
nekumm 36 36
npakTu4eckme 36 36
B TOM 4mcne:
nabopartopHble -
KypcoBas pabota -
CamoctosaTensHasa pabota 36 36
MpomexyTouHasa atTecTauunsa (019 ak3ameHa)
UToro: 108 108

13.1. CopepxaHue AUCLMNNUHBI

n/n
HanMeHoBaHME Peanusauuns pasaena ,EI,I/ICLI,I/II'IJ'II/IHbJ c
NOMOLLBI0 OHNarH-kypca, AYMK
pasgena CopepxaHve pasgena aMcumnnimHbl
AVCLUNIWHBI
1. Jlekuum
1.1 | OcHoBHble CKOpOCTb XMMWUYECKON peakumn. dnemeHTapHas
MOHATUSA U cTagust M 3NeMeHTapHbll  aKkT  xumudeckon | hitps://edu.vsu.ru/course/view.php?id=9458
3aKOHbI peakumm. OHeprus aKkTuBaumm. 3aKoH | 9YMK «KuHeTuka 1 katanua» Ha noprane BrY
XMMU4eckon | AeNCTBYOLLMX Macc. «OnNeKTPOHHbIV YHUBEPCUTET»
KUHETUKN. Knaccudukaums XUMUNYECKNX peakuui.
®opmanbHO - | 3aKkpbiTble U OTKPbITble CcUCTEMbl. PeakTopbl
KMHeTu4Yeckoe | ngeanbHOro CMeLleHus n ngeanbHoro
onucaHune BbITeCHEHUA. OOHOCTOPOHHME peakuun 1,2, n
peakuui nopsigka. [BycTopoHHME peakumn 1,2 NOpsiAKOB.
npocTbix TMnoB. | OnpegenexHne nopsgka peakumu.
1.2 [TeopeTtnyeckne | Teopus aKTUBHbIX coyaapeHun. Teopusa
OCHOBBbI aKTMBUPOBaHHOIO Komnnekca. OcHoeHoe | https://edu.vsu.ru/course/view.php?id=9458
KMHETUKU YpaBHEHe Teopun aKTUBMPOBAHHOTO KOMMIEKCa. | 9YMK «KuHeTuka v kaTanua» Ha noptane BIY
FOMOTE€HHbIX OHTanbnUs  akTUBaLWW. SHTPOMUS  aKTUBALMN. | «3neKTPOHHbI yHUBEPCUTET»
peakuunin. Cxewma JluHpemaHa.
1.3 KnHeTuka CnoxHble peakumu. [ocnepoBaTernbHble U
CINOXHbIX napannenbHble peakuuu. Linknudeckuii maplipyT. | https://edu.vsu.ru/course/view.php?id=9458
xummyecknx | I'pacpuk Pakosckoro. QYMK «KuHeTuka v katanus» Ha nopTane By
peakumn Nnmutupylowias  ctagusi.  Cxema  CHOXHOTO | «3peKTpOHHBIN YHUBEPCUTET»
XMMmu4yeckoro npouecca. LlenHble peakumm u unx
MEXaHWU3Mbl.
14 KuneTtuka OCHOBHble  TWMbl  FETEPOreHHbIX  peakuun.
reteporeHHbix | CTeneHb npespaLLeHuns " ctenedb | hitps://edu.vsu.ru/course/view.php?id=9458
peakumit 3aBEpPLUEHHOCTM XMMU4ECKON peakumn. | 5YMK «KuHeTuka u katanus» Ha noptane By

OTKpbITbIE FETEPOreHHbIE CUCTEMBI.
Tonoxmmunyeckme peakuuu. Mogenn

«ONEKTPOHHbIA YHUBEPCUTET»



https://edu.vsu.ru/course/view.php?id=9458
https://edu.vsu.ru/course/view.php?id=9458
https://edu.vsu.ru/course/view.php?id=9458
https://edu.vsu.ru/course/view.php?id=9458

3apogplieobpasoBaHus n  andpdy3noHHbIEe
mMoaenu. MaKpoKMHETUKA  TOMOXUMMWYECKUX
peakumin.
15 Katanuns n XapakTepHble ocobeHHoCTH KWHETUKM
WHOYKUMS B | KaTanuTuyecknx peakuun. Tunbl  mexaHnsmoB | https://edu.vsu.ru/course/view.php?id=9458
XUMUNYECKNX FOMOreHHOro kaTanusa. OHepreTndeckne | 5yMK «KuHeTuka 1 katanua» Ha noprarne BrY
peakumnsix. Avarpammel. eTeporeHHbIv KaTanms. | «3neKkTPOHHbIN YHUBEPCUTET»
ConpsikeHne 1 MHOYKUMA B XMMUYECKMX
peakumsx
2. MpakTuyeckne 3aHATUA
2.1 | ®opmanbHO - | OgHOCTOpPOHHME peakuun 1,2, n  nopsaka.
knHeTudeckoe | [IByCTOpoHHMe — peakumn 1,2 nopsiakoB. | https://edu.vsu.ru/course/view.php?id=9458
onncaHue Onpepnenerue nopsaka peakunm. OYMK «KnHeTuka n katanus» Ha noptane By
peakumu «ONeKTPOHHbIV YHUBEPCUTET»
MPOCTbIX TUMOB.
2.2 | OnemeHTapHble | PeakumoHHbIV LeHTp aKTUBUPOBAHHOIO
XUMUYeckune komnnekca u ero Buabl. [lpaBuno 3anpeta | https://edu.vsu.ru/course/view.php?id=9458
peakumn. Byasopaa-Xopmara. QYMK «KuHeTuka v katanus» Ha nopTane BIY
«OMEeKTPOHHbBIN YHNBEPCUTETY
2.3 | KuHetuyeckoe | [locTpoeHne CTeXMOMETPUYECKON MaTpuubl WU
onucaHve matpuupl  cocTaBa Ha npumepe  peakumu | https://edu.vsu.ru/course/view.php?id=9458
CNOXHbIX XJIOpMpoBaHUs sTunexa OYMK «KuneTuka v katanus» Ha noptane By
peakumn. «OneKTPOHHbIN YHUBEPCUTET»
2.4 | TeTeporeHHble | ['eTeporeHHble peakuun ¢ HYNEBOW U HEHYNEBOW
peakuum HavarbHo CKOPOCTbIO. AkTusupoBaHne | https://edu.vsu.ru/course/view.php?id=9458
peareHTos. QYMK «KuHeTvka 1 kaTanua» Ha noprane By
«ONEKTPOHHbIV YHUBEPCUTET»
25 Katanuns n Teopuu KaTanusa. ABTOKaTanus.
MHAYKUMA B | PepMeHTaTMBHbIN KaTanms. https://edu.vsu.ru/course/view.php?id=9458
XUMUHECKMX OYMK «KnHeTuka n katanus» Ha noptane By
peaKkumnax. «ONEKTPOHHbIN YHUBEPCUTET»

13.2. Tembl (pasaensl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne Buabl 3aHATUN (4acoB)
HavmeHoBaHue TeMbl
n/ CamocTosaTensHas
n (pasgena) gucumnmmHel Jlekunn MpakTuyeckme | JlabopaTopHble pa6ota Bcero
1 DCHOBHbIE MOHATUSA N 3aKOHbI 4 4 4 16
XUMUYECKON KMHETUKMN..
TeopeTnyeckme oCHOBbI 8 8 8 24
2 KMHETUKN FOMOTEHHbIX
peakumin.
3 KuHeTnka cnoXHbIX 8 8 8 24
XUMUYECKUX peaKLmi
4 KuHeTnka reteporeHHbIxX 8 8 8 24
peakuui
5 KaTanus n nigykums B 8 8 8 24
XUMUYECKNX peaKLmsX.
Utoro: 36 36 36 108



https://edu.vsu.ru/course/view.php?id=9458
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https://edu.vsu.ru/course/view.php?id=9458
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14. MeToanyeckue ykasaHusa Ansi ooyyarLwmxcs no 0CBOEHUIO ANCLUNITUHbI
(pekomeHOayuu obyvaroujumcsi o 0C80eHUK0 ducyunauHbl: paboma ¢ KoHcrnekmamu nexkyud,
rnpe3eHmMayUoHHbIM MamepuasioM, 8bIMNONTHEHUE rnpakmu4yeckux 3adaHuli, mecmos, 3adaHull
mekywel ammecmauuu u m.0.)

OpraHusaums MsydyeHus OMcuunnuHbl npegnonaraet ucnonb3oBaHne AYMK «KuHeTuka n
KaTanuad» Ha noptane BIY «OnekTpoHHbIN YHUBEPCUTETY. B npouecce wn3yyeHus
AncumninHel npegnonaraetcs: paboTta ¢ nMTepaTypHbIMU UCTOYHUKAMK, peELUeHMEe 3agad,
NOAroTOBKA WU BbIMOMHEHNE TECTOB.

3agaum no opmanbHOM KMHETMKE NPUBEAEHbI B y4eOHO-MeToan4eckom nocobmm KnHetnka
N KaTanua: cOOpHMK 3agay 1 BONpoCoB : y4ebHo-meToan4veckoe nocobue / cocrt.: E. B.
TomuHa, N. A. MutToBa, b. B. Cnagkonesues, A. A. ConoBbeBa, J1. C. 3eneHnHa. —
BopoHex : Magatenbckun gom BIY, 2017. — 19 c.

Mpn NoAroToBKe K BbINOSIHEHWIO TECTOB CTYAEHTbI AOMKHbI BbINONHUTL NPOOHLIE TECTOBbIE
3agaHns 13 cnegyroulero yuebHoro nocobus:

OcHoBHbIE NpeacTaBneHns N 3aKkOHbl XMMNYECKOW KUHETUKN. TeopeTnyeckme OCHOBLI
KMHETUKM FTOMOTrEHHbIX peakumii : (KOHTPOSIbHbIE BONPOCH! A9 TECTUPOBAHMUS MO KypCy
"KuHeTunka n katanua") : yuebHoe nocobue : [ana cneu.: 020101 (011000) - Xumus] /
BopoHex. roc. yH-T; cocT.: N.A. MutToBa [u ap.] .— Boponex : UNU BI'Y, 2007 .— 12 c.
TeKyLWWUn KOHTPOMb OCBOEHUS OMCLUMNNUHBI OCYLLECTBASETCH NPU BbIMNOMHEHUN CTyLEeHTaMu
TecToB. [lpn Habope npu BbinonHeHun BCEX! tectoB  6onee 50% makcumanbHO
BO3MOXHOrO vncria 6annoB CryaeHTam MOXeT ObiTb BbICTABMNEH 3a4eT aBTOMaToOM

15. NMepe4yeHb OCHOBHOM U [ONONMHUTENbLHOW NUTEpaTypbl, PECYPCOB UHTEPHET,

HeoOGXxoAMMbIX ANSA OCBOEHUS OAUCUMNIIUHBLI (Crucok numepamypbi OOPMIASEMCs 6
coomeemcmeuu ¢ mpebosarHusmu OCT u ucrionib3yemcs obuwjass ckgo3Has Hymepauusi Orns ecex
8Ud08 UCMOYHUKO8)

a) OCHOBHasa nutepartypa:

Ne n/n

NcTouHnk

Ctpombepr A.I'.®usmyeckas xumus : [y4ebHUK Anst CTyA. By30B, 0Oy4. N0 XUM. cneumnanbHOCTAM]
[ A.l'. Ctpombepr, .M. CemyeHko ; noa pea. A.l'. Ctpombepra .— M3g. 7-e, ctep. — Mockea :
Bblcwas wkona, 2009 .— 526 ¢

YopkeHpopd.N. CoBpeMeHHbIN KaTanua M Xxumudeckasl KMHeTuka : [y4ebHoe nocobue] / W.
YopkeHgopd, X. HawmanTtcBegpant ; nep. ¢ adrn. B.W. PomgyrmHa .— 2-e wu3g. —
HonronpyaHbin : Nsgatensckun gom NHtennekt, 2013 .— 500 c.

JleeHcon W. A.. Kak n noyemy npoucxogdAT XMMUYECKUE peakuun. ONeMeHTbl XMMUYECKON
TepMoauHaMuKn u KuHeTuku : [yyebHoe nocobue] / U.A. JleeHcoH .— [onronpyaHbin
WuTennekTt, 2010 .— 222 c.

Bynugoposa, I'. B. KuHeTrka reTeporeHHbIX U KaTanutuyeckux peakuni : ydebHoe nocobue /
Bynupoposa I'. B. - KasaHb : spatensctBo KHATY, 2017. - 111 c. - ISBN 978-5-7882-2240-0. -
TekcT : anekTpoHHbIV // OBC "KoHcynbTaHT ctyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785788222400.html (gata ob6pawieHus: 12.05.2022). -
Pexxum gocTyna : no nognucke.

JledbepoBa, O. B. Xumunyeckasi KnHeTuka u katanms : y4ed. nocobue / llecbegosa O. B. - ViBaHOBO
: iBaH. roc. xum. -texHon. yH-T. , 2016. - 167 c. - ISBN --. - TekcT : anekTpoHHbIn // OBC
"KoHcynbTaHT cTyaeHTa" : [canT]. - URL : https://www.studentlibrary.ru/book/ghtu_012.html (nata
obpawenns: 12.05.2022). - Pexxum gocTtyna : no NoAanucke.

6) JononHWTenNbHas NuTepaTypa:

Ne n/n McTouHUK
TpetbskoB O.[.. BBegeHne B xvmunio TBepaodasHbix MaTtepuanoB : ydebHoe nocobue ans
6 CTya. By30B, 00y4. NO HanpaBneHuo NOAroT. "Xumusi, mamka n mexaHuka matepmanos” / HO.[l.
Tpetbsikos, B.W. MNyTtnsaes ; Mock. roc. yH-T uM. M.B. JlomoHocoBa .— M. : M3a-Bo Mock. yH-Ta :




Hayka, 2006 .— 399 c.

7 dusunyeckasa xmmums: B 2-x kH. / K. C. KpacHos 1 gp. - M. : Beicw. wk., 2001. - KH.2. - 318 c.
8 Kpbinos O.B. NeteporexHbin katanus / O.B. Kpbinos. - M. : AkagemkHura, 2004. - 679 c.
9 BanpamoB B.M. OcHOBbI Xxnmuyeckon KMHeTukn un katanusa / B.M. banpamos; nog peg. B.B.

JlynuHa. - M. : Academia, 2003. - 251 c.

B)MH(DOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (oduLmanbHble Pecypcbl MHTEPHET)*:

Ne n/n Pecypc

10 https://edu.vsu.ru/course/view.php?id=9458 9YMK «KuMHeTMKa 1 KaTanns» Ha noprasne
BI'Y «3NEeKTPOHHbI YHUBEPCUTET?

11 OBC IPR BOOKS — Pexwum goctyna: http://www.iprbookshop.ru/

12 https://www.lib.vsu.ru/ - cant 3oHansHon Hay4yHon BrubnmoTtekn BopoHexckoro
rocygapCTBEHHOIO YHMBEpCUTeTa
http://www.en.edu.ru/ - EcTecTBeHHO-Hay4HblA OOpasoBaTeslbHbIi MopTan - sBNseTcs

13 cocTaBHOW YacTbio hegepanbHoro noprtana "Poccunckoe obpasoBaHue”. CoaepXxuT pecypchl u
CCbIJIKM Ha pecypchbl N0 eCTECTBEHHO-HAYYHbIM AncumnimHam (dusmka, xumusa n ronorusi)

14 http://window.edu.ru/ - wuHpopmaumoHHas cuctema «EguHoe oOkHO  pgocTyna K
obpaszoBartenbHbIM pecypcam»
http://www.elibrary.ru —Hay4yHast anekTtpoHHasi 6ubnuoteka eLIBRARY.RU - kpynHenwui
POCCUMCKMA UHGOPMALMOHHBIA MNopTan B 06racT  Hayku, TEXHONOrMW, MeOUUUHbI U

15 obpas3oBaHus, cofgepxalmnn pedepatbl U NOMHbIE TEKCTbI 6onee 12 MIH. Hay4HbIX CTaTen u
nybnukauun. Ha nnatdopme eLIBRARY.RU poctynHbl anekTtpoHHble Bepcun 6onee 1400
POCCUNACKMX HAYYHO-TEXHUYECKUX XKYypHanoB, B TOM yucrne 6onee 500 xypHanoB B OTKPbITOM
gocryne.

16 http://www.chem.msu.ru/rus/ - Chemnet - oduumansHoe 3NeKTPoHHOe nsgaHne XuMmn4eckoro

dakynbTeta MI'Y B Internet

* BHavane ykasbiBatotcst OBC, ¢ koTopbiMu MMetoTcsa gorosopa y BI'Y, 3aTem OTKpbITbIE 3NIEKTPOHHO-
obpasoBaTerbHble pecypchbl

16. Mepe4vyeHb y4eOHO-MeTOAMYECKOro obecneyeHUs AN CaMOCTOATESIbHOM

paGOTbI (y4ebHo-memodudeckue pekomeHOayuu, rnocobus, 3adadyHuKku, MmemooudecKkue yKazaHus
10 8bIMOSTHEHUIO MPaKMUYeCKUX (KOHMPOIbHbIX) pabom u 0p.)

Ne n/n

MNcToYHMK

MuttoBa W.A. OcHOBHble NpeAcTaBneHMs U 3aKOHbl XMMUYECKOW KMHETUKWU. TeopeTndeckue
OCHOBbI KMHETUKM FOMOreHHbIX peakumn : y4ebHoe nocobue : cneuymnanbHocTb 020101 (011000)
- Xumus / N.A. MutTtosa , C.C. JlaBpywuHa, B.®. Koctpiokos ; BopoHex. roc. yH-T .— BopoHex
: JIOMN BI'Y, 2005 .— 59 c. : un. — kcepokonus .— bubnuorp.: c. 58 .

OcHOBHble NpeacTaBNeHNs N 3aKOHbl XMMNYECKON KUHETUKN. TeopeTuyeckne OCHOBbI KMHETUKM
FOMOFEHHbIX peakuuin : (KOHTPOSbHble BOMPOCHI ANs TeCcTUpoBaHus No Kypcy "KuHeTuka u
katanus") : yuebHoe nocobue : [ana cneu.: 020101 (011000) - Xumwnsa] / BopoHex. roc. yH-T;
cocT.: N.A. MutToBa [n ap.] .— BopoHex : UIML BI'y, 2007 .— 12 c.

OCHOBHbIE MOHATUSA N MEXaHU3Mbl KaTanuTUYECKNX N COMpPsKEHHbIX peakunii. HepaBHOBECHbIE
npoueccbl B kKatanuse. (Knaccuueckue cuctembl) : ydebHoe nocobue pgns By3oB : [4ns
MarmcTpaHToB xumM. dak. nepBoro roga obyvyeHust HanpaeneHui : 020300- Xumusa, dusmka u
MexaHuka matepuanos; 020100- Xumusa] / BopoHex. roc. yH-T ; cocT.: N.A. Muttosa, AA.
CawmcoHos, b.B. CnaagkoneBues .— Boponex : LML BIY, 2012 .— 97 c. : un. — bubnuorp.: c.
95-97.

KuHeTuka n kaTanmns: cOOpHMK 3a4ady 1 BonpocoB : y4ebHo-MeToanyeckoe nocobme / coct.: E. B.
TomuHa, U. A. MutToBa, b. B. CnagkoneBues, A. A. ConoBbeBa, J1. C. 3eneHunHa. — BopoHex :
Mapgatenbckun gom BI'Y, 2017. — 19 c.

17. O6pa3soBaTesibHble TeXHONOrMKU, UCNoNb3yeMble NpU peanu3auum y4yeoHomn
OUCLUMNIMNHBbI, BKIO4YaAa AUCTaHUMOHHble oOOpa3oBaTefibHble TeXHONoruu
(AOT), anekTpoHHOe o6y4eHue (J0), cmewaHHOe OOyyYeHue):



https://edu.vsu.ru/course/view.php?id=9458
http://www.iprbookshop.ru/
https://www.lib.vsu.ru/
http://www.en.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
http://www.chem.msu.ru/rus/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4058&TERM=%D0%9C%D0%B8%D1%82%D1%82%D0%BE%D0%B2%D0%B0%20,%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%AF%D0%BA%D0%BE%D0%B2%D0%BB%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus

Mpun peanuaaunm ANCUUNANHBI UCNONBb3YOTCH ANIEMEHTbI 3NIEKTPOHHOrO 06y4eHMs 1
ANCTaHUMOHHbIe obpa3oBaTenbHble TexHonorun: AYMK «KnHeTuka u katanuay» Ha nopTtane
OnEKTPOHHbIN YHUBEPCUTET.

18. MaTepnanbHO-TeEXHUYECKOe obecneyeHne QUCLMNIINHBI:
MoHuTOop, HOYTOYK, NPpOEeKTop

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOMN
aTrecTauuu

MopsaoK OUEeHKM OCBOEHMS obyyatommmncs y4ebHoro matepuana
onpenensieTcs cCoaepXkaHvem crieayrLLmMx pa3aenos AMCLUMMNIMHDI:

HavnmeHoBaHue WHankaTop(bl
I_'I\ﬁl pasgena QuCUMnimvHbI K?_l“l’/'l';?;)e"' ﬂ,(ﬂ)TM)Kel-Fl)lslﬂ) OueHoYHbIE cpeacTBa
(mogyns) KOMMOeTeHUMN
OCHOBHbIE NOHATUS 1 OrK-3.1 YCTHbIN onpoc
1. 3aKOHbl XMUYECKOM OnK-3 OlnK-3.2 PeweHve 3apgav
KUHETUKN.. TecTt Ne 1
TeopeTnyeckme oCHOBbI OrK-3.1 YCTHBIN onpoc
2. KMHETUKN FOMOTEHHbIX OlK-3 OlK-3.2 PelwweHve 3agay
peakumn. Tect Ne2
KnHeTurKa CnoXHbIX OrK-3.1 YCTHBIN onpoc
3. XUMMUYECKMX peaKkLnin OlMK-3 OlK-3.2 Tect Ne3
KuHeTunka reTeporeHHbIX OrK-3.1 YCTHbIN onpoc
4, peakuun OrlK-3 OrK-3.2
Katanuns n nHgykums B OlnK-3.1 YCTHbIN onpoc
5. XUMUYECKUX peaKkuusx. OnK-3 OlnK-3.2
lMpomexyToyHasa aTTecTaums lMepeyeHb BOMpoOCOB
hopma KOHTpONns — 3a4éT MpakTnko-opneHTMpoBaHHbIE 3aaa4u

20 TunoBble OLEHOYHble cCpeacTBa M MeToAMYecKMe MaTepuansl,
onpegensowue npoueaypbl OLeHUBaHUA

20.1 TeKywWwmMn KOHTPOSIb YCNEeBaemMoCTH

KoHTponb ycneeaeMocT no gUCLMNIIMHE OCYLLECTBMSIETCA C MOMOLLBIO CIeAyHLLMX
OLIEHOYHbIX CPEACTB:

YemHbit onpoc
PeweHue 3aday
Tecm

Mpumepbl 3apgay AN pelueHus:
1. Jlns anemenTapHo# razodasnoit peakiuu Hy + Ar = 2H + Ar 3HaueHue

KOHCTAHTBI ckopocTH mpu 3000 K pasro 2,2 - 10* m-moms™ ¢ ™. Onpenernure



CKOpPOCTb 3TOM peakiuu, €CJIi U3BECTHBI KOHLeHTparuu [Hy| =4,1- 10°M u
[Ar] =4,1-10" M. IIpu KaKoM 3HAYCHHN KOHI[CHTPALNN aPrOHa CKOPOCTb
peaKIuy yBeJIUYruBaeTCs BJIBOE?

2. Yepes Kakoi MpOMEXYyTOK BPEMEHH MPOpearupyeT MOJOBHHA HCXOIHOTO

BEIIECTBA B peakIuy HyseBoro mopsgaka A — B + C, ecinu u3BecTHbI [Ag] = 1,0

-1 -1
M u koHCcTaHTa ckopocTH K = 0,05 MOJIb )T ™ MHH

3. Boruncnure HadambHYI0 CKOPOCTDH pasnokeHus BemectBa A mpu 37 °C B
CM°/MHH, €CIIi BEJIMYMHA KOHCTAHTHI CKOPOCTH 3TOM peakuuu paBHa 4,2 107
11/(MOJIB-C), a HAYaIBHOE JABICHHE BelecTBa A pasHo 2,67-10% ITa.

4. HauanpHasi ckopocTh OuMMoOeKynsspHON peakiuu A + B — C paBHa a
MoJis/cM-¢). TlapriuansHoe JaBjIeHHE NMEPBOTO U3 MCXOAHBIX BEIISCTB paBHO P
Ila, a KOHUEHTpauus BTOPOro — b cm”. BBIYHCIHTE BENMUYMHY KOHCTAHTHI
CKOPOCTHU peakiuu B Iat-c™.

5. B npouecce yuc-mpanc npespamieHus AMXJI0OpITaHa U3MEPSIIOCh U3BMEHEHHE
MPOLIEHTHOT'O COAEPKaHUS mpaHc-u30Mepa co BpeMeHeM. Onpeaenure nopsaok
pEaKIMU Y BBIYUCIUTE KOHCTAHTY CKOPOCTH M3 NMIPUBEICHHBIX HUKE JAHHBIX:

Bpems, qacer 0 | 05|10 |20 30| 40 | 50| 60
Conepwarue mpanc-| g | g | 15 | 29 | 40 | 50 | 57 | 64
uzomepa, %

6. [Ipu menouynoM ruaponuse ammwixiopuaa B 50%-m BOAHOM cOUpTE
OBLIIM TOJTyYEHBI CJICTYIONINE PE3YIbTaThI:

Bpemst, yachl 0 6,6 19,0 26,2 42,8 66,9
[CsHsCI), moan/a | 0,1214 | 0,1148 | 0,1064 | 0,1020 | 0,0945 | 0,0871
[OH], Mon/n 0,0515 | 0,0449 | 0,0365 | 0,0321 | 0,0246 | 0,0175

Onpenenure TOPSAIOK M BBIYUCIUTE KOHCTAHTY CKOPOCTH pEAKUUU U3
MPUBEACHHBIX BBIIIE SKCIEPUMEHTAIBHBIX TAHHBIX.
7. KuHeTHKa peakuuu aMMUHOJIN3a (EHAITUITHUTPUTA

CH;3NH; + PhCH,CH,ONO — CH;NHNO + PhCH,CH,0OH
UCClIeIoBaJIach METoJIoM oTOopa mnpoO. Hipke mnpuBeneHa 3aBUCUMOCTh
kosmdyectBa 0,05 H. pactBopa HCI, momenmmiero Ha THUTpOBaHHE MPOOBI
pEaKIMOHHOI cMecH (5 MIT), OT BpPEMEHMU:

Bpemsi, Mun 0 300 420 945 1305 0
Kommaeerso | g1, | 733 | 711 | 90 | 574 | 221
HCI, ma

Haf/i;mTe M3 9TUX JAaHHBIX BCJIMYMHY KOHCTAHTBI CKOPOCTH PCAKIINU

8. Ilpu moBeimennn Ttemmeparypsl oT 60 g0 70 °C KoOHCTaHTa CKOPOCTH
peakiy BO3pocia B JIBa pa3a. BeIYUCINTE SHEPTUIO aKTUBAIIUU ITOU PEaKIIUU.
To4HOCTBIO ONpeIeIeHUsI KOHCTAHThI CKOPOCTH MPEHEOpEUb.




9. HpI/I HN3YUCHUN KHMHCTHUKHU pacliaga JUITHUIINICPCKHUCU ITOJYYCHBI CIICAYIOIIUC
3HAUCHU BCJIIMUHUH KOHCTAHT CKOpPOCTH pPCaKInunu IIpu Pa3INYIHbIX
TeMIeparypax:

Temneparypa, °C 140,0 147,8 156,5 184,5
k10 ¢* 1,75 3,6 6,67 78,8
Paccuuraiite OHCPIUIO aKTUBAIIUH U Hpe,Z[BKCHOHeHHI/IaJIBHLIﬁ MHOXHUTCIIb.
10. Berauciure OHCPIUI0 aKTUBAIIUH H HpeI[I)KCl'[OHeHHI/IaJIBHHﬁ MHOXUTCIIb
Al pCaku Ha OCHOBAHHWH CIICAYIOINUX OAaHHBIX 06 N3MCHCHHNU KOHCTAHT

CKOPOCTH C U3BMCHCHHEM TEMIICPATYPhI:

Temnepatypa, °C 356 427 508

k, c* 0,0295 1,15 39,6

11. Peakmuto okucieHrus 6poOMOBOAOPO/Ia, TPOTEKAIOIYIO TI0 YPABHEHUIO
HBr + O, — HO, + Br,

UCCJENOBAIM TIPU PA3IM4YHBIX Temneparypax. Ilpm 3Tom Obula moidydeHa

CIIEAYIONIAst 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH PEAKIIUH OT TeMIIepaTyphl:
Temnepatypa, K 700 762 800
K, em’/(MoIBeC) 5,1 46,2 151
PaccuuTaiite 2HEpPruIo aKTUBAIMU U MPEIIKCIIOHEHIINATEHBI MHOKHUTEb.

12. Omnpenenurte SHEPrUI0 aKTUBALMM U MPEIIKCIIOHEHIIMATBHBIA MHOXUTEIb
peakuuu U3 CIEAYIOUIEH 3aBUCMMOCTH BpPEMEH IOJYNpPEBPALIEHUS OT

TEMIIEPATYPHI:
Temnepartypa, °C 529,5 538,5 550,5 560,0
Ty, € 66,5 443 29,6 14,6

HauanbHoe nasienue pasuo 200 Ila, mopsiaok peaxium — 3/2.
13. Uemy paBeH cTepudecKuil GakTop peaKiuu

H+H, —» H; + H,
ecIIM KOHCTAHTa CKOPOCTH 9Toif peaxiuu mpu 27 °C pasra 7,310 em®/(Moib-c),
a oHeprus aktuBanmu — 34,3 x/[x/Mons? BenuuuHB Ta30KMHETUYECKHUX
CEYEHUN i1 aTOMOB WM MOJIEKYJ BOJOpoja paBHbl 1,35 10° u 2,7-10° cm
COOTBETCTBEHHO.

14. B ycnoBusx ameronu3a TeTpaanerara 3,D-rorokonupanosuna (4) Hapsmy ¢
neHraanerarom  D-rimokomupano3sl  (B)  oOpasyercs Takke HEKOTOpOe
KOJIM4ecTBO TmobOouHoro mpoaykra C. PaccuurtaiiTe BeIMYMHBI KOHCTAHT
CKOPOCTEH COOTBETCTBYIOIMX PEAKIMA U3 MPHUBEACHHBIX HUXKE 3aBUCHUMOCTEN
KOHIIeHTpanui BemecTB A U C OT BpEMEHHU:

Bpemsi, Mun 0 10 20 30 90 120

[A], yea.en. 1 0,921 0,845 0,782 0,465 0,323

[C], yca.en. 0 0,006 0,012 0,021 0,036 0,06




15. Onpenenute B Mociaea0BaTEILHON PEaKIIMU
ky K,
A-B-SC
[4]
npejeIbHOE OTHOIICHHE HAYaJIbHOW KOHIIEHTPAIUH [B], P KOTOPOM MOKHO

Ha6JIIO,HaTB MakKCHUMyM Ha KHHETUYECKOMN KpI/IBOﬁ A BCIICCTBA B, CCJIN

ks _ 9.

BCINMYMHA OTHOIIICHUA k 2

I'Iepequb TeCTOBbIX 3a4aHUM:

. Tect Ne 1.OCHOBHbIE NMOHATUA N 3aKOHbI XUMNUYECKOMN KMHETUKN. POpManbHO - KUHETUYECKOE
onncaHue peakuuin NpocTbIX TUMOB.
BapuaHT Ne1

In2
A1. BoipaxeHue t = — fIBNSETCH BbIpaXEHNeM [ns onpefeneHuns:

a) BpemeHu nonynpespalleHns Ans O4HOCTOPOHHMX peakumin NepBoro Nopsiaxa;

6) BpemeHun nonynpespaLLeHns Ans OAHOCTOPOHHWX peakuuin BTOPOro Nopsaka;

B) BpEMEHW nonynpespaLeHns Ans OAHOCTOPOHHNX peakumin N-ro nopsaaka;

r) BpEMEHU nonynpespaLLeHns 4ns OAHOCTOPOHHUX Peakumnin TpeTbero nopsaka.

A2. Yto aBngaeTtcsa onpefeneHnemM KMHeTUYECKoOn KpUBom

a) kpuBas, nsobpaxaroLLas usMeHeHne HaTypanbHOro norapudmMa ot BpeMeHwU;

0) kpuBas, nsobpaxaroLas N3MeHeHne A4eCATUYHOro norapugma KoHUEHTpauumn oT BpEMEHU;

B) KpmBas, n3obpaxaroLas n3MmeHeHne KOHLEeHTpaunm Kakoro-nmbo KOMNOHEHTa OT BpeMEHW;

r) KpuBas, nsobpaxkaroLlas N3MeHeHNe CKOPOCTM peakLmn OT BPEMEHW.

A3. MoxeT nn nopagok peakumm 6biTb HYNeBbIM, 4POOHBIM, OTpULaTENbHBIM?

A4. OcHOBHOM NOCTyNaT XMMUYECKON KUHETUKN. PUINYECKNIA CMBICIT KOHCTaHTbl CKOPOCTU peakumu.
B1. CchopmynupoBaTb NpUHLMN HE3ABUCMMOCTU 3rIEMEHTapHbIX CTaaui, CneacTBue, BolTekatowee 13
Hero 1 ero matemaTtnu4eckyto opMynnpPoBKY.

B2. 3anvwwute BblpaxeHue ans ckopoctu peakunm No,+3H,=2NH3z no KOMnoHeHTam.

C1. Onsa peakuun nepBoro nopsgka nonyuntb anddpepeHumanbHoe M UHTErpanbHoe ypaBHeHue
3aBMCMMOCTU KOHLUEHTpaLuun OT BpemeHn. Hatn Bpems nonynpespaLLeHuns.

BapuaHT Ne2
1
A1. BoipaxeHue t = Tz fIBNAETCA BbIpaXEHNEeM Ans onpeaeneHus:
Kl

a) BpeMeHU nornynpespaLleHns Ans OOHOCTOPOHHUX peakLuidi NepBoro nopsiaka;
6) BpeMeHu nonynpesBpaLleHns Ans 0OHOCTOPOHHUX peakLnii BTOPOro Nopsiaka;
B) BpEMEeHW MNonynpeBpaLleHus ANs OQHOCTOPOHHMX peakuuit N-ro Nopsaka;

r) BpeMeHU nonynpespalleHnst AN 0AHOCTOPOHHUX peakuuid TpeTbero nopsaaka.

A2. YxasaTb HenpaBuWibHbIN BapnaHT BblPaXXeHUS Ansi CKOPOCTM peakuun Nno i-kOMMOHEHTY

L o dm
a) v; N 6) v; = Vvt

B)UEZE F)UEZ‘\"iU

A3. Cdopmynupyite npaMyio 1 o6paTHyl0 3agayuM B KUHETMKEe MNPOCTbIX peakuui. Kakue
3KCMepMMEHTarbHbIE U pacyeTHblEe JaHHble TPEOYTCA ANd peLleHnst aTux 3agay?

A4. Kak onpepgensioTca MUCTUHHas (MrHOBEHHas!) U CpefHAs CKOPOCTU XUMMUYECKOW peakuun
aHanuMTU4eckn u rpadnyeckmn?

B1. lNepeuncnntb akcnepuMeHTanbHble MeToabl MONy4YeHUs KUHETUYECKUX KPUBBIX.

B2. Mpy uameHeHUn HavanbHOW KOHUeHTpauum ¢ 1 oo 3 Momnb/n nepuod nonypacnaga peakuuu
yMeHbLuaeTca ¢ 3 yacoB o 20 MUHYT. Haiante KOHCTaHTy CKOPOCTU peakuuu.

C1. BbiBegute audpepeHUManbHOe M MHTErpanbHOe KUHETUYECKME YpPaBHEHWS 3aBUCUMOCTU
KOHLIeHTpauun OT BpeMeHW [Ons peakuuin HyneBoro nopsiaka. KakoBa pasmMepHOCTb KOHCTaHTbI
CKOPOCTM B 3TOM crny4vae?



BapuaHT Ne3

c
A1. BolpaxeHue t = — ABNseTCS BbIpaXXEHUEM AN onpeaeneHus:

LR
a) BpeMeHU nonynpespaLleHus anst OGHOCTOPOHHMX peakuuii MepBOro NOpSaKa;
0) BpemeHu nonynpesBpaLleHns Ansg O4HOCTOPOHHUX peakLmii BTOPOro Nopsiaka;
B) BpEMEHW NonynpeBpaLleHns AN OAHOCTOPOHHUX peakUMiA HyNeBOro NopsaaKa;
r) BpEMEHU NoNynpeBpaLLeHnst Ans OQHOCTOPOHHUX peakuuin TpeTbero nopsiaka.

A2. Ina peakuun 2NO+CIl,—2NOCI ckopocTbk no komnoHeHTy NO pasHa:
d [WO] dvo]
a)uyg = —

dr dt
B) typ = —

6) vyo =
d[NO] 1d [Ne]
2de Nowe = = g
A3. Kakylo MHopMaLuio 0 XUMUYECKOW peakuun MOXHO MOMyyYuTb M3 3aBUCUMOCTM KOHLIEHTpaLum
pearmpyoLLero BellecTsa OT BpeMeHn?
A4. Kak HasblBaeTCs peakums, Ang KOTOPOW peakuMOoHHbIM NPOCTPAHCTBOM CRYXUT rpaHula pasgena
¢a3? Jante onpeneneHue gasbl.
B1. B yem 3akniovaetcs meTton msonupoBaHua OcTBanbda, UM MOHWXKEHUU nopsagka peakumm? B
Kakom criydae oH npumeHsieTca?
B2. Xumnyeckas peakums B xxuakon ase

H,0+Cr,0;”—2CrO,”+2H"
XapakTepe3yeTcsd KUHETUYECKUM YPaBHEHMEM, WAEHTUYHbIM CTexmoMeTpudeckomy. Hanucatb
Bblpa)kEHME CKOPOCTW peakLmn Yepes KOHLEHTPaL MM pearnpyoLmnx BELLECTB.
C1. [ns peakumm BTOpOro nopsigka nonyduts AuddepeHumanbHOe U KUHETUYEeCKoe ypaBHEeHue
3aBMCMMOCTUN KOHLIEHTPAaLMM OT BPEMEHM MPU PaBEHCTBE HayalbHbIX KOHLUEHTpauun. Hantu Bpems
nonynpespalleHus. OT Kakux BEMWYMH 3aBUCUT ty; B 3TOM crnyvae?

BapuaHT Ne4
2
A1. BoipaxeHue t = /3 IBNAETCA BblpaXeHNeM Ans onpeaeneHns:

2GS
a) BpeMeHU nonynpesBpaLleHns anst OGHOCTOPOHHMX peakL i MepBoro nopsaaka;
©) BpemeHu nonynpesBpaLLeHus ans 0gHOCTOPOHHMX peakuuin BTOPOro Nopsaka;
B) BPEMEHW NONynpeBpaLLeHns Ansi O4HOCTOPOHHUX peakLMii HYNeBoro NopsaKa;
r) BpeMeHU nonynpeBpaLleHnst 4nst O4QHOCTOPOHHUX peakLmii TPEeTbEro nopsiaka.
A2. 1na peakunmn 2N,0—2N,+0O, ckopocTb No koMnoHeHTy N,O paBHa:

_ d[wpo] _ d[Na 0]
B) Uy0 = — ::d‘r - MNie = — :-:r‘ =,

A3. Kak onpepensietcs CKOpOCTb XMMUYECKOW peakuuy B Lenom? Kak aTa BenuMuuHa cBAsaHa co
CKOPOCTbIO peakummn no JaHHOMY KOMMOHEHTY?

A4. [Ing Kakmx peakuui KOHLEHTpauus UCXOAHOro BellecTBa Bceraa fIMHEMHO YMeHbLuaeTcs Co
BpeMeHem?

B1. PackpbITb CyTb METOOOB ONpeAernieHns NopsaakoB peakumm: Metoda noAcTaHOBKM U rpadnyeckoro
MeToAa.

B2. Kak MOXHO CpaBHUTb 3(PPEKTUBHOCTL PEeaKkToOpoB WAEeanbHOro CMEeLIeHUs U uaeanbHOro
BbITECHEHUA? Y KaKoro U3 HUX oHa Bbille?

C1. [nga peakuun HyneBOro nopsigka nonyuuTtb gudpdepeHumnanbHOe U KMHETUYECKOE YpaBHEHWEe
3aBMCMMOCTU KOHLIEHTpaLMM OT BPEMEHU MPU PaBEHCTBE HayanbHbIX KOHUEHTpauun. Hantu spems
nonyrnpespaLleHus.

BapuaHT N25
A1l. Ka_Ka"ﬂ 13 oopMyI He SABMSETCA BblpaXeHneM Angd onpegeneHns BpeMeHn nosnynpespaLleHns
a)t= FT B)t = %
1 IK
0)t= s rt= E
A2. B yeMm oTnMuNe BbIPAXEHWA U = ——— U U = ——— (N 1 C - COOTBETCTBEHHO YMCIIO MOMel W

KOHLeHTpauusi ICXOAHOro BellecTsa)?
A3. YT0 03Ha4aeT TepMUH «nepuoA nonypacnagar»?

dC
A4. Ona peakuymm 2A+B —>2C+D+ B,—d—tA =kC,C, onpegenuts nopsimok peakuum mno

KOMMNOHEHTaM nN; U cymmaprnZ n:



a)na=2, n=3 6)ng=1, n=3

B)na=1, n=2 rNng=1, n=2.

B1. B 4yem 3aknoyaetcs «uaeanbHOCTb» pPeakTOpOB MAeanbHOro CMeLUeHUs WU uaeanbHoro
BbITECHEHUA? KaKkol pexnm B aTUX peakTopax HasblBaeTCcs CTauMOHapHbIM? BbiBECTM ypaBHEHME Anis
CKOPOCTM peakuun ansi peaktopa naeanbHOro CMeLLEHMS.

B2. YBenuueHvme HavanbHOM KOHLIEHTpauUuUW peakTMBa BABOE BbI3blBAET YOBOEHWE BpPEMEHU
nonynpespalleHus peakummn. Onpegenute Nopsaaok peakummn no JaHHOMY KOMIMOHEHTY.

C1. [na peakuun n-ro nopsiaka BbIBECTM AuddepeHuManbHOE W KUHEeTUYeCKoe YpaBHeHue
3aBMCUMOCTM KOHLIEHTPaLUUN OT BPEMEHM MPWU PaABEHCTBE HayanbHbIX KOHLEHTpauun. Hantu Bpems
nonynpespaLleHuns.

BapuaHT N6
A1. Ins peakumm 2N,O5—2N,0, +O, ckopocTb No kKoMMoHeHTYy N,Os paBHa:
a)?..l — _ d[Nz05] 6) _ d[N:05]
Nz0s — dt UNa0s =7 4
_ d[N:0g] _ d[N;0g]
B)UNy0s =~ Lar N0, =~ 5

A2. Yto aBnsieTcs onpeaeneHneM KMHeTUYECKOn KpUBOW

a) KpmBas, n3obpaxarLas n3MeHeHne KOHLeHTpaunm Kakoro-nmbo KOMMNOHeHTa OT BPEMEHU;

6) kpmBas, n3obpaxaroas n3MeHeHne 4ecATUYHOro forapudma KOHLEHTPauum OoT BpEMEH!;

B) KpmBas, nsobpaxatoLasi \aMeHeHue HaTyparnbHOro riorapugma Ot BpeEMEHY;

r) KpmBasi, usobpaxarLas N3MeHeHne CKOPOCTUN peakummn OT KOHLEHTPaL M NCXOOHbIX BELLECTB.

. y e,
A3. MoXeT N1 cKopoCTb peakuun BbiTb OTpULATENLHOW BEMUUYNHOW? YUTO 03HaYaeT 3anuch v = — —=

gt
anga peakumn A—B?

A4. N306pa3nTe rpacuyeckm 3aBUCMMOCTb KOHLEHTpaumM NpodyKTa peakumyi oT BpeMeHU B cryyae
peakuuy HyrneBoro nopsaka.

B1. Yto o3HavaeT TepMWH BpeMs MOMynpeBpalleHUs W CPedHss NPOAOMKUTENBHOCTb >KU3HU
MOfeKyn pearvpylowlero Bellectsa? Hantu Bpemsa nonynpesBpalleHuss ONS peakuuy HyneBoro
nopsiaka. M3o6pasntb rpadmyeckn 3aBUCMMOCTb KOHLEHTpauuy NpogyKTa peakuum oT BpeMEHMU.

B2. PackpbITb CyTb METOOOB ONpeAerneHns nopsaakoB peakumm: Metoga nogCcTaHOBKM U rpaddnyeckoro
meToaa.

C1. Ona peakumn nepBoro nopsigka, nNpoTekawowen Mpu OOMHAKOBbIX HayarbHbIX KOHLEHTpaunsax
peareHToB (Co=1M), NoNnoBMHa MCXO4HOIO BeLLeCcTBa NpeBpaLlaeTcs 3a Bpems, paBHoe ty,. CKOMbKo
TpebyeTcsa BpemeHu (BblpasuTb B ty;p), YTODObI NMPakTUYECKN BCE KONMMYECTBO MCXOAHOrO BellecTBa
npeBpaTUNoCh B MPOOYKTbI?

BapuaHT Ne7

dC
A1. Ona peakum A+2B—>C+ D,d—tC = kCACéCC onpefenuTb MOPSAOK  peakuun no

KOMMOHEHTAaM N; U CYMMapHbI NOPSAOK N:

a)n,=1, ng=2, nc=1, np=1, n=3 0) Nna=1, ng=2, nc=1, np=1, n=5
B) Na=1, ng=2, nc=1, np=0, n=4 r) na=1, ng=2, nc=0, np=0, n=3.
A2. Yka3aTb HenpaBWrbHbI BapuaHT BblpaXKeHNsa ANa CKOPOCTU peakuun No i-kOMMNOHEHTY
dn; dn;
== .= —
a) v vde 6) v vidt
_ dm _
B) v = 24t F) v = Wil

A3. Kak 3anucaTtb B 06LLEM crnyvae BbipaXeHune Ansi CKopocT obpaTtumon peakumm?

A4. OcHOBHOM NOCTyNaT XMMUYECKON KUHETUKN? PUINYECKNIA CMbICIT KOHCTaHTbl CKOPOCTU peakummn?
B1. Kak onpegensercsa 13 ypaBHeHUss AppeHunyca 3Heprnst aktmBaumMm XMMM4eckon peakumm? Kakon
BMA MOXeT MMeTb rpacuk B appeHnyCcoBCKMX koopamMHaTax? PaccMoTpeTb 06LUMIA 1 YaCTHbIN cryyaw.
B2. CkopocTb rasoasHbIXx peakuui MOXeT ObiTb BblpaXkeHa 4depe3 napuuwanbHoe fasneHve P,
KoHueHTpaunto C; M U3MEHEeHMe KonuyecTBa OOHOroO w3 BewecTB. [lonyynTb COOTHOLLEHUS,
CBSI3bIBAIOLLME 3TN BbIPAKEHUS.

C1. [ns peakuum BTOpOro nopsigka nonydnts AuddepeHumnansHoe U KMHeTUYecKkoe ypaBHEeHWe
3aBMCMMOCTU KOHLUEHTpauuu OT BpEeMeHW, NPeacTaBuTb pelleHve B BuAe KUHETUYECKUX KPUBbIX.
Haitn Bpems nonynpespatleHus.

BapuaHT Ne8
1
A1. BoipaxeHue k = r—fﬂz ABMNSIETCS BblpaXXeHWEM ANs onpefeneHus:
1)



a) KOHCTaHTbl CKOPOCTY ABYCTOPOHHEN peakunm NepBoro nopsaaka;

©) KOHCTaHTbI CKOPOCTM ABYCTOPOHHEN peakumm BTOPOro Nopsaka;

B) KOHCTaHTbI CKOPOCT! OJHOCTOPOHHEN peakLumn NepBoro Nopsaka;

I') KOHCTaHTbI CKOPOCTU OAHOCTOPOHHEW peaKLmMm BTOPOro nopsigka.

A2, KaKaﬂ 13 hopmyn He ABMSETCS BblpaXeHueM Ans onpeaeneHnsa BpeMeHun nonynpespaLleHns

a)r—k B)t—c_
6)t=E r)i‘—a

A3. KakoBbl 3KcnepumMeHTanbHble MeToAbl WUCCNeAoBaHUs XUMMUYECKMX peakunin? MepnneHHbIX?
BbicTpbIX?

A4. YT0 Has3biBaeTCHA NOPSAOKOM peakLmu No BELLECTBY M O6LWUM (MOMHbLIM) NOPAAKOM peakumnm?

B1. Hanuwwurte BbipaxeHMe [ANs1 KOHCTaAHTbl CKOPOCTM peakuun nepBoro nopsigka, MCnosbays
HavyanbHYIO M TEKYLLYI0 KOHLeHTpauun pearvpytowiero Bewectsa. KakoBa pa3amepHOCTb KOHCTaHTbI
CKOPOCTM peakunm NepBoro, BTOPOro, TpeTbero, HyneBoro NopsaKkoB peakumnmn?

B2. . [1ns peakummn

a)

€ =kC3Cy;

© _KC,C.?

onpeaennTb NOPSAOK MO KOMMNOHEHTaM Y CYMMapHbIV NOPAA0K peakumm.
C1. TllonyunTb KMHETMYECKOoe YypaBHEHWE Ans peakuMnm nN—ro nopsgka W Hawtu  Bpemsi
nonynpespaLLeHus.

BapuaHT N9
(eg—cl
“— ABNSETCS BbIPAXEHUEM ANs onpeaeneHus:

A1. BolpaxeHue k =

a) KOHCTaHTbl CKOPOCTM ABYCTOPOHHEN peakLun NepBoro nopsaka
©) KOHCTaHTbI CKOPOCTM ABYCTOPOHHEN peakuumn BTOPOro nopsiaka
B) KOHCTaHTbI CKOPOCTN OAHOCTOPOHHEN peakuun nepBoro nopsiaka
I') KOHCTaHTbI CKOpOCTVI OOHOCTOPOHHEN peakuuy HyneBoro nopsigka

A2. BbipaxeHue t = — SBMSIETCS BbIPaXEHUEM ANS ONpeaeneHus:

a) BpeMeHu FIOJ'IyI'IpeBpaLLI,eHVIFI ONs OQHOCTOPOHHUX peakuuin NnepBoro nopsaka;
©0) BpemeHu nonynpespaLleHns Ans O4HOCTOPOHHMUX peakumMin BTOPOro nopsaka;
B) BpeMeHu nonynpespalleHvs Ansi O4HOCTOPOHHUX peakLmii TpeTbero nopsiaka;
r) BpeMeHu nonynpespalleHns Ans O4HOCTOPOHHUX peakLuMii nN-ro nopsaka.
A3. Kak 3aBucuT (NokaxuTe rpacuyeckn) KOHCTaHTa CKOPOCTU peakumn oT MCXOLHOW KOHLIeHTpaLuuu
BellecTs?
Ad4. MoxeT nv nopagok peakummn 6biTb HyrneBbIM, 4POOHBIM, OTpUUATENbHLIM?
B1. Kak onpegensietca ns ypaBHeHUs AppeHunyca aHeprus aktmBauum XMMmnyeckon peakumm? Kakon
BUA MOXET MMeTb rpadpmk B appeHNYyCOBCKMX KoopamHaTax? PaccMoTpeTb oBLLMI 1 YaCTHBIN cry4vaum.
B2. 3anuwuTe BblpaxeHue anga ckopoctu peakumm No+3H,=2NH3 N0 KOMNOHEHTaM.
C1. [Ina peakumu HyneBOro nopsaka, NpoTekawLwen npy OOUHAKOBBIX Ha4yamnbHbIX KOHLIEHTpauusax
peareHToB (Co=1M), NonoBMHa NCXOQHOro BeLlecTBa npesBpaLlaeTcs 3a Bpems, paBHoe ty,. CKonbKo
TpebyeTcs BpemeHu (BblpasuTb B ti;p), YTOObI NMPakTUYECKM BCE KONMMYECTBO MCXOAHOrO BELLECTBa
npeBpaTUNoch B NPOAYKTbI?

BapuaHTt N210

:C
A1. Boipakerue k = — %9 Spnsetca Bblpa)keHWeM Ans onpeaeneHus:
I]

a) KOHCTaHTbl CKOPOCTU ,quCTopOHHeM peakuum nepBoro nopsiaka
©) KOHCTaHTbI CKOPOCTM ABYCTOPOHHEN peakuum BTOPOro nopsiaka
B) KOHCTaHTbI CKOPOCTU OAHOCTOPOHHEW peakLmm NepBoro nopsiaka
) KOHCTaHTbl CKOPOCTU OQHOCTOPOHHEN peakuuy BTOPOro nopsiaka

1
A2. Bblpa>|<eH|/|e t= P ABNAETCA BblpaXXeHnem ana onpeaeneHnd:
Hlg

a) BpeMeHU nosynpeBpaLleHust Anst OGHOCTOPOHHMX peakuuii NepBoro NopsiaKa;

©0) BpemeHu nonynpeBpalleHust Ans 0gHOCTOPOHHUX peaKLMili BTOPOro nopsiaka;

B) BpEMeHW nonynpeBpaLleHns Ans OAHOCTOPOHHUX peakuuii TPeTbEero nopsiaka;
r) BpEMEHU NonynpeBpaLleHns A OQHOCTOPOHHMX peakumit N-ro nopsiaka.



A3. 3aBUCUT N ypaBHEHNE KMHETUYECKON KPUBOM OT UCXOAHBIX KOHLEHTpauun peareHtoB? OT Tuna
cucTembl?

A4. OcHoBHOM NOCTYyNaT XMMUYECKOWN KUHETUKN. DU3NYECKMIA CMBICIT KOHCTaHTbl CKOPOCTU peakuuu.
B1. CchopmynmpoBaTb NPUHLMN HE3AaBUCMMOCTU 3NEMEHTapHbIX CTaaui, CrieAcTBue, BblTekawLLlee 13
HEro n ero MaTemMaTm4eckyto opMynMpoBKy.

B2. CkopocTb rasogasHbix peakuui MoxeT ObiTb BblpaxeHa yepe3 napumanbHoe aasrieHue P,
KoHueHTpauuto C; M U3MEHEHMe KonmnyecTBa OOHOro w3 BewecTB. [lonyunTb COOTHOLUEHUS,
CBSI3bIBaIOLLME 3TN BbIPAKEHUS.

C1. Yto o3Ha4yaeT TepMMH BpeMs MOMynpeBpalleHUs W CpedHAs NPOJOIHKUTENBHOCTb KU3HU
MOMNeKyn pearvpyoLllero Bewlectsa? Hantu Bpemsi nonynpeBpalleHust Ans peakuum HyrneBoro
nopsiaka. 1306pasunTb rpadonyeckm 3aBUCUMOCTb KOHLIEHTPaLMN NPOAYKTa peakunm OT BpEMEHU.

BapuaHT Ne11
A1. na peakunmn 2N,05—4NO,+0, ckopocTb no koMmnoHeHTy N,Os paBHa:

_ d[Nz0g] _ d[N;05]
Ao, =~ 4 0) vy,0, ==,

2d[N;05]
dt

dt
d[N;05]

B) Uy 0, = — it o5 =—

dC
A2. Ona peakum A+2B —>C+D, dtc :kCACéCC onpefennuTe MOPAOOK peakuun Mo

KOMMOHEHTaM N; U CYMMapHbIV NOPSAOK N:

a)na=1, ng=2, nc=1, np=1, n=3 0) na=1, nzg=2, nc=1, np=1, n=5

B) Na=1, Nng=2, nc=1, np=0, n=4 r na=1, ng=2, nc=0, np=0, n=3.

A3. Ykaxunte pasmepHOCTb KOHCTaHTbl CKOPOCTW peakuuy BTOporo nopsigka. MoxHo nv cpaBHMBaTh
KOHCTaHTbl CKOPOCTU peakunii pasHbiX NOPSAKOB?

A4. B 4em 3aknmvaeTcs «uAeanbHOCTb» pPEeaKkTOpoB MnAeanbHOr0 CMELWEHUs U uaearnbHOro
BblITECHEHUA? Kakon pexym B 3TUX peakTopax HasblBaeTCs CTauuoHapHbIM?

B1. PackpbITb CyTb onpeferneHns nopsiaka peakumn no BpeMeHu nonynpespaLleHuns.

B2. YBenuyeHue HayanbHOM KOHLEHTpauUMW peakTvBa BABOE BbI3bIBAET YOBOEHMWE BpPEMEHU
nonynpespalleHus peakummn. Onpegenute Nopsaok peakumm no JaHHOMY KOMMOHEHTY

C1. BoiBegnte andycpepeHumanbHoOe U MHTErpanbHoe KNHETUYECKUEe ypaBHEHUS] 3aBUCUMOCTH
KOHLUEHTpauun OT BpeMeHu Ansi peakuuin HyneBoro nopsaka. Kakosa pasmepHOCTb KOHCTaHTbI
CKOpOCTUY B 3TOM cnyyae?

BapuaHT Ne12
A1. Kakoe 13 BblpaXeHui 9BnseTCs BblpaXeHWeM ANs HaxXoXOeHUs BpeMeHW nonynpespalleHus ang
peakumun nepBoro nopsiaka

in2 G

a)ty =— B) t1, = -

g k 12 Ik

1 2K

6) t1;, =— r)ty, =—.

)t kGy )., 27 g
A2. BoipaxeHue t1; = s ABNAETCA BLIPAKEHNEM ANA ONpeaeneHIs:

‘2 kG

a) BpeMeHu nonynpespaLleHus Ans ogHOCTOPOHHUX peakuuin nepBoro Nopsaka;

©0) BpemeHu nonynpesBpaLleHns Ans O4HOCTOPOHHMUX peakLmMin BTOPOro nopsaka;

B) BpeMeHu nonynpespalleHvs Ansi O4HOCTOPOHHUX peakLmii TpeTbero nopsiaka;

r) BpEMeHU NonynpeBpaLLeHns Ans OGHOCTOPOHHUX peakuuii HyneBoro nopsgka.

A3. Kak onpepgenseTca CKOpOCTb XMMWYECKOW peakuum B uenoMm? Kak aTa BennuuHa cBsidaHa co
CKOPOCTbIO peakummn no JaHHOMY KOMMOHEHTY?

A4. MoxeT nm MoneKkynsapHoCTb ObITb BoMbLUe NN MeHbLUE NopsSAKa peakumm? Onsa kakmx peakumn
nopsigoK U MONEKYNAPHOCTb BCerga coBnagaroT?

B1. HanuwwuTe BbipaxeHuMe [ANS KOHCTaHTbl CKOPOCTM peakuum nepBoro nopsaka, WCNonb3ys
HayanbHYI0 M TEKyLLY KOHLIEeHTpauun pearvpyrollero Bellectsa. KakoBa pa3smepHOCTb KOHCTaHThI
CKOPOCTM peakuny NepBoro, BTOPOro, TpeTbero, HyneBoro nopsakoB peakumnn?

B2. Kak onpegensertcs 13 ypaBHeHNs AppeHuyca dHeprusi akTuBaumMm XMMUYeCcKon peakumn? Kakow
BUL MOXET MMEeTb rpachmk B appeHNYCOBCKMX KoopamMHaTax? PaccMOTpeTb OOLLUIA U YacTHbIV cryyvau.
C1. [na peakuun nepBOro nopsgka MnonyyYntb gudpdepeHumnanbHOe U KUHETUYECKOe ypaBHeHue
3aBMCUMOCTM KOHLIEHTpaLMK OT BpeMeHW. HanTtn Bpems nonynpespaLleHns.

BapuaHTt Ne13



dc,

A1. Ona peakuum 3 A+2B —>C+4D,— = kCACé onpeaenuTb NOPSAOK peakumn Mo
KOMMOHEHTaM N; 1 CyMMapHbI NOPSIAOK N:
a)na=3, ng=2, Nnc=1, np=4, n=3; 0) Na=3, Ng=2, Nnc=1, np=4, n=5;
B) Na=3, Ng=2, nc=0, np=0, n=5; r) na=1, ng=2, nc=0, np=0, n=3.
A2. Y10 Takoe MexaHM3M XMMUYECKON peakumn? YTo noHnmaeTcs Nof CXeMow peakunun?
A3. CchopmynupoBaTb 3aKOH OENCTBYHOLLMX Macc U gaTb €ro KNHETUYECKNIA BbIBOA.
A4. Yto aBngaeTtcsa onpefeneHnemM KMHeTUYeCKon KpUBom
a) KpuBas, n3obpaxatoLas U3SMeHeHMe KOHLIEHTpaLMmM Kakoro-nnmbo KOMMOHEHTa OT BPEMEHMU;
0) KpuBas, nsodbpaxatrowas NsMeHeHe OEeCATUYHOro orapudma KoHUEeHTpauumn oT BpEMEHM;
B) KpmBasi, nsobpaxarowan nameHeHne HaTyparnbHOro fiorapugma oT BPEMEHMU;
r) KpuBasi, nsobpakatoLLiasi UISMEHEHNE CKOPOCTU peakuun OT BPEMEHM.
B1. CcopmynupoBaTb NPUHLMN HE3ABMCUMOCTU SNEMEHTAPHbIX CTaguN, CrneacTBue BbiTEKAKOLEe U3
Hero 1 ero MaTeMaTm4eckyto popMynupoBKy.
B2. Xumnyeckas peakums B xxuakon ase
H,0+Cr,0,7—2CrO,”+2H"
Xapaktepe3yeTca KUHETUYECKMM YpPaBHEHMEM, WOEHTUYHbIM CTexmomMeTpudeckoMmy. Hanucatb
BbIpaXX€HNe CKOPOCTU peakummn Yepes KOHLEHTpaLMn pearmpyoLLmMx BELLECTB.
C1. TllonyunTb KUHETUYEeCKoe YypaBHEHWEe [Onsi peakuuMnm n-ro nopsigka WM HauTu  Bpemsi
nonynpespaLleHuns.

BapuaHT Ne14

dC
A1. Ons peakum 2A+B —>2C+D+B,——%2 =kC,C, onpegen1tb cymMapHbIii MopsmoK
peakLmM N 1 N0 KOMMOHEHTaM N
a)na=2, ng=1, nc=2, np=1, n=3; 6) na=1, ng=1, nc=0, np=0, Nn=2;
B) NA=2, Ng=2, Nc=2, Np=1, n=4, r) na=1, ng=1, nc=0, np=0, n=3.

A2. Yto aBnsieTcs onpegeneHneM KMHeTUYeCKOn KpUBoW

a) KpuBas, nsobpaxarLasi U3BMeHeHne KOHLEHTPaLUN Kakoro-nmbo KOMMOHeHTa OT BPEMEHU;

6) kpuBas, nsobpaxaroLasd n3MeHeHne 4eCATUYHOrO fiorapugma KOHUEHTpaLumm oT BpeMEHM;

B) KpmBas, nsobpaxatoLasi UaMeHeHue HaTyparnbHOro fiorapugma Ot BpeMeHY;

r) KpuBasi, usobpaxaroLlas UsMEeHeHne CKOPOCTU peakumm OT BPEMEHN.

A3. Kak 3aBucuT (NokaxuTe rpadmyeckn) KOHCTaHTa CKOPOCTU peakumMu OT UCXOOHOW KOHUEeHTpauum
BellecTs?

A4. MoxHO N Mo BMAY KUHETMYECKOrO YpaBHEHUS CKasaTb, Kakasi paccMmaTtpuBarnacb peakuus:
OOHOCTOPOHHSAS UMW ABYCTOPOHHAA?

B1. Kak onpegensercs 13 ypaBHeHNs AppeHuyca SHeprusi aktmBaumMm XMMUYEeCcKon peakumm? Kakon
BMA MOXeT MMeTb rpacuk B appeHnyCcoBCKMX KOOpAMHaTax? PaccmMoTpeTb OOLLMI U YacTHBIN cryyau.
B2. 3anvwwute BblpaxeHue ans ckopoctu peakunm No,+3H,=2NH3z no KoMnoHeHTam.

C1. [ns peakuum BTOpOro nopsigka nonyunts AudpdepeHumanbHoe U KMHETUYECKOe YypaBHEHWe
3aBMCMMOCTU KOHLIEHTpaLMM OT BPEMEHU MPU PaBEHCTBE HavalbHbIX KOHUEHTpauuin. Hantn Bpems
nonyrnpespaLLeHus.

BapuaHTt Ne15
A1. Kakoe 13 Bblpa)XeHU ABNSIETCA BblpaXXeHWEM ANsi HAXOXAEHWUS BPEMEHW NONynpeBpaLleHus ans
peakuun TpeTbero nopsiaka

a)~ B) =

1 “a

) Ky ) iy’
dc, ,

A2. ns peakumm 2A —>4B+C,— = kCA ONpeaennTb CyMMapHbI MOPSAOK peakumm n u
NMOpsiAKM MO KOMMOHEHTaM n;
a)na=1, ng=0, nc=0, n=1; 0) na=1, ng=1, nc=0, n=2;
B) Na=2, Ng=4, nc=1, n=4; r) na=1, ng=1, nc=0, n=3.

A3. Kak onpegensieTcs MCTMHHaA (MrHOBEHHasl) W CPedHsIi CKOPOCTb XMMUYECKOW peakuunm
aHanuMTU4eckn n rpadnyeckn?

A4. B yem 3aknovaeTcs NPUMHUMMN HE3AaBUCUMOCTW 3NEeMEHTapHbIX cTaguin? lNpu Kaknx ycrnoBmsX OH
cobntogaetca?



B1. CdhopmynmpoBaTb NPUHLMUN HE3AaBUCMMOCTW 3NIEMEHTAPHbIX CTaAuKn, CneacTeBue, BoiTeKkatolee u3
Hero 1 ero MaTeMaTm4eckyto popMynupoBKy.

B2. ChopmynmpoBaTb NPUHLMUN HE3AaBUCMMOCTW 3NIEMEHTapPHbIX CTaguKn, CneacTsne, BoiTekatoLlee us
HEero n ero MaTeMaTm4eckyto popMynupoBKy.

C1. [Ins peakumn nepBoro nopsigka, npoTekawowen npu OOMHaAKOBbIX HadalbHbIX KOHLEHTpaumsx
peareHToB (Cy=1M), NonoBMHa MCXOAHOIo BeLlecTBa NpeBpallaeTcs 3a Bpemsi, paBHoe ty,. CKOMbKo
TpebyeTcs BpeMeHu (BblpasuTb B ti,), YTOObI MpaKTMYECKM BCE KONMMYECTBO MCXOOHOrO BELLECTBa
npeBpaTUIIoCh B MPOAYKTbI?

BapuaHt16
dC

A1. Ona peakumm A+ B —)C,d—tC: kCACgl onpeaennTb CyMMapHbIA MOPAOOK peakuum 1 no

KOMMOHEHTaM
a)na=1, ng=1, nc=1, n=3; 0) na=1, ng=-1, nc=0, n=0;
B) Na=1, ng=-1, nc=1, nzlu; r) na=1, ng=1, nc=0, n=2.

A2. BoipaxeHue ti; = T SIBNAETCA Bblpa)KeHNeM 4118 onpeaeneHuns:
B Hlp

a) BpeMeHu nonynpespaLleHus Anst OGHOCTOPOHHMX peakuuii NepBOro NOPSAKa;

0) BpemeHu nonynpespaLleHns Ans OgHOCTOPOHHUX peakLmin BTOPOro nopsiaka;

B) BpEMEHW nonynpespaLleHns Ans OAHOCTOPOHHNUX peakumi TpeTbero nopsaka;

r) BpeMeHU nonynpeBpaLLeHns Ans OGHOCTOPOHHUX peakumnii HyneBoro nopsaka.

A3. MoxeT nn cKopoCTb peakunn ObiTb oTpuLaTeNbHOM BenMUnHon? OTBET MOTUBUPYITE.

A4. OnpepgeneHve aneMeHTapHOro akta u anemMeHTapHOW peakLui.

B1. Hanuwwute BbipaxeHne ANS KOHCTaHTbl CKOPOCTU peakumMyM nepBoro nopsiaka, MCnonb3ys
HayanbHYlO U TEKyLLyl KOHLIEHTpauuu pearupyowero Bellectsa. KakoBa pa3mepHOCTb KOHCTaHTbI
CKOPOCTM peakuumn NepBoro, BTOPOro, TPETLEro, HYNEBOro NOPSAKOB peakummn?

B2. [ins peakunn

a) 2A+B — 2C, dCe

=kC3Cy;

dc,

6)2A+ B — 2C, ¢ —kc,c?

onpenennTb NopAAaoK No KOMMNOHEHTaM U CyMMaprllZ nopAAoK peakunun.

C1. Yto o3Havaet TepMUH Bpema nonynpespaweHnda n cpeaHAad NpoaOJKUTENIbHOCTb XU3HU
MOMEeKyn pearvpylowero BellecTsa? HaiiTu Bpems nonynpespalleHns Ans peakuuu Hyresoro
nopaaka. |/|306pa3|/|Tb rpad)VIHeCKM 3aBUCUMOCTb KOHUEHTpaunn NpoayKTa peakumm OT BpeMeHu.

Pazpgen 2. TeopequeCKme OCHOBbI KUHETUKN TOMOTIeHHbIX peaKLl,I/IIZ. SnemeHTaprle
XMMHN4eCKmne peakuunn.

BAPUAHT 1.
A1. Kakum obpasom obuwee 4MCNo ABOWHbLIX CTONKHOBEHWA (Z) 3aBUCUT OT TemnepaTypbl U
AasrnexHna?
a) Z cnabo 3aBMCUT OT TemnepaTtypbl U He 3aBUCUT OT JaBrneHus,

©) Z pacteTe nponopunoHarnbHO T/ nP
B)Z~ T'uP%
r) Z He 3aBucut ot T 1 P.
A2. Kakoii BUO MMeeT OCHOBHOE ypaBHeHWEe [fisi MOMHOW CKOPOCTU MOHOMOMEKYNAPHOW peakuuu B
Teopuu Jlungemana?
d[4] _ .
a) _d_r_ = k. [4];
6) — 12 = k. [4]%
d[4] _ kyks[A]*
B) =% = plal 4’
d[A] Fiy g Rz [4]°
N~ = feyit LAl +s
A3. YT0 n3 cebsa npepcraenset d.. B dopmyne Cesepnenga?
a) pacctosiHve mexay 6ecKoOHeYHO yaaneHHbIMU Morekynamu;
0) onaMeTp Monekyrbl CTPEMSALLMIACA K BECKOHEYHOCTM;
B) ra30KMHETUYECKUI AMaMeTp MofneKynbl npu T—;



r) paccTosiHme mexay 6eCKoOHeYHO yaaneHHbIMU aToMaMu.

A4. YT0 03Ha4aeT TEpMUH NyTb peakumm, KoopanHaTa peakumm?

A5. Yem Bbi3BaHa HeOOXOAMMOCTb BBEAEHUS MOHATUS «PEaKLUMOHHbIN LIEHTP aKTUBMPOBAHHOIO
Komnnekca»? YTo Takoe peakumMOHHbIA LEeHTP?

B1.lNonyunte n npoaHanuanpymnTe Bblpa)XXeHne A5 KOHCTaHTbl CKOPOCTU k& BUMOneKkynsapHoOM peakuum
Anst Monekyn pasHoro copta. OT Kakux napameTpoB 3aBUCUT £7?

B2. B kakux peakuusix MMeKT MeCTO 3aTpyL4HEHUs, CBSA3aHHble C OpOuTanbHOW CUMMETpUEN: C
NIVHEMHBIM UMW UMKITMYECKUM  aKTUBMPOBAHHBIM  KOMMNeKcom? KakoBbl Mpumepbl  peakuum,
paspeLUeHHbIX 1 3anpeLLeHHbIX MO CInHY?

BAPUAHT 2.
A1. YkasaTb NpaBuibHbIN BapuaHT HanucaHuns goopmynbl CesepneHaa:
a)d? =di[1+];
6)d? =di[1+1];
B)dZ = d:[1+§];

a2 =d’[1+7].

A2. Mo kakomy MNOpPsSAKY NpOoTekaeT MOHOMOMEKYNspHas peakuusi B rasoBon dase npu HU3KUX
JaBneHnax?

a) nepsblIi;

©0) HyneBow;

B) OPOOHbIN;

r) BTOPOW.

A3. Kakol BMA MMeeT OCHOBHOE ypaBHEHWEe Afs MOMHOW CKOPOCTM MOHOMOJEKYNSAPHON peakuun B
Teopun NluHgemaHa?

drar _ .
a) T o [A]
6) — 1% = k. 1413
dA] _ Ryks[A]®
B) =% kplal +h; "
d[A] _ Rikakz[A1°
N = gy Ll +eg
Ad4. To kakum dopmynam MOXHO paccyuTaTb obliee YMCNOo ABOWHbIX CTONKHOBEHMW (Z): a) Aans
MOJEeKyn pa3Horo copta; 6) Anst OEHTUYHBLIX MONeKyn?
A5. YTo npeacraensieT cobon akTMBUPOBaHHbLIN komnnekc? Kak oH obpasyetcs?
B1. Yem ¢ Toukm 3peHus metoga MO, peakumm C UUKIMYECKUM aKTMBUPOBAHHBLIM KOMMIEKCOM
OTNNYaloTCs OT ApYyrmux?
B2. Kakow Bma npvHMMaeT OCHOBHOE YypaBHEHWE Teopun akTMBUPOBAHHOIO KOMMMekca Ans

MOHOMOFEKYNSAPHON peakummn?

BAPUAHT 3.
A1. Yto u3 cebsa npeacraensieT d. B popmyne CesepneHga?
a) paccTosiHne mexay 6eCKOHeYHO yaaneHHbIMM MoneKynamu;
0) ouameTp Monekyrnbl CTPEMSALLNACA K BECKOHEYHOCTMU;
B) ra30KMHETUYECKUI QuameTp MOSeKynbl npu T—;
r) pacctosiHue mexay 6eckoHeYHO yaaneHHbIMM aToMaMu.
A2. To kakomy nopsaky npoTekaeT MOHOMONEKyNspHas peakumss B rasoBon ase Mnpu BbICOKUX
JaBneHnax?
a) nepBsblIif;
©) HyneBow;
B) OpO6HbLIN;
r) BTOPOW.
A3. Kakoe 13 npuBeaeHHbIX ypaBHEHW SBRsieTcs ypaBHeHeM AppeHuyca:

dink _ &

) dT AT



A4. Kakoe npubnmxkeHne unCnonb3yeTcss MNpuU pacyeTe MOBEPXHOCTU MNOTEHUMANbHON 3HEprum
peakummn? B yem oHO cocTonuT?

A5. YTOo noHMmaeTca noa akTMBHLIM CTOSIKHOBEHMEM? KakoBa OONSA TakMX CTOMIKHOBEHUIA OT WX
obLero konnyectea?

B1. MNMo4emy npu 0BbIYHBIX YCNOBMAX HE NPOTEKAET peakumsa AMMepu3saLmm aTuneHa ¢ obpasoBaHnem
umknobyTtana?

B2. Yto npencrasnsaet cobon npeasKCnoHeHLManbHbii MHOXUTENb A B ypaBHeHMM AppeHnyca? Jatb
OTBET B TEPMUHAX TEOPUN aKTUBHBIX CTOSIKHOBEHMI. OT Kakmx pakTopoB OH 3aBUCUT?

BAPUAHT 4.
A1. YTto HasbiBaeTCcHa «3pDEKTUBHBIM» AMAMETPOM CTONKHOBEHMWIN?
a) cpeaHas BenuuMHa pacCcTosiHUS OT AAaHHOW MOMeKynbl 40 COCeaHeN Npy 3a4aHHOM JaBneHuu;
©) cymma paguycoB MOMeKyn, pacCYUTaHHbIX PEHTreHorpacn4ecku;
B) HaMMEHbLLUEE PACCTOAHME MEXAY LeHTpamMun CTankMBaoLWmUXCcs MOMEKyr C y4eTOM B3anMO4eNCcTBUS
Mexay HAMU;
r) cymma paguycoB MOJSIEKyYI, onpeaeneHHbIX METOLOM CMEKTPOCKOMNUN.
A2. 3HaHue, Kakmx CBOMCTB MOEKyn HeobX0aAMMO AN pacyeTa Yncrna ABONHbBIX CTONKHOBEHWIN?
a) Maccbl MOMEKYN 1 3HEPTUst UX OTHOCUTENBHOTO ABWXKEHUS;
©) CKOPOCTb OBWXEHUSI U QUaMeTp MOSEKYIT;
B) ra30KMHETUYECKNI AnameTp U MacChbl MOMNEKYrT;
r) AnameTp MOMNEKyn n nx B3aMMmHasi OpueHTaumsi.
A3. A12. Kakoe ypaBHeHME SBNSAETCA WUCXOOHbIM MNPW BbIBOL4E 3KCMOHEHLMANbHOW 3aBUCMMOCTU
3Heprum akTMBauumn oT Temnepatypbl no BaHt-Moddy:

ding, _ au?
) dr  mrTY’
dink E
6) dr ~ &T? + B
dink, AF
B)—~ ==,
AT rT?
= H
din™t _ au®
r) dr ~ mT®

A4. Kakue xmMmmnyeckre peakumy Nonyvymnum HasgaHve agmnabaTnyeckmx?

A5. Kakue xapaktepHble BONPOChI BO3HUKAIOT NP U3y4EHUN MOHOMOSEKYIAPHBLIX PeakLnin?

B1. K kakomy Tuny OTHOCATCH crnegywolwime anemMeHTapHble peakuumu: a) B3aMMogencTsme atoma
BOAoOpoAa C Morekynow xmnopa; 6) rugponus MoguMcToro meTuna; B) pacnag 6pomuctoro atuna Ha
3TUNeH 1 BpoMUCTbI Bogopoa?

B2. CchopmynumpynTte OCHOBHblE NMOCTyNaTbl TEOPUM aKTMBMPOBAHHOIO KOMMekca. KakoBbl rpaHuubl
NPUMEHUMOCTMN ITON TEOPUM N YEM OHM OBYCOBMEHbI?

BAPUAHT 5.
A1. Kak cBsaAzaHbl mexay cobon E,,, akcnepumMeHTanbHO onpeaensaemas no ypaBHeHuo AppeHuyca, u
E, BXxoasaxasa B 9KCMOHEHTY YpaBHEHMWS, COTMTAaCHO TEOPUM aKTUBHBIX CTONIKHOBEHWU?

a)E,, = E —=RT;

6)E = E,, + RT;

B)E =E,, — =RT;

r)E,, = E + -RT.

A2. Kakoe _|/|3‘ npuBeAeHHbIX YpaBHEHUIN ABNSAETCH ypaBHeHnem AppeHunyca:

LK I3

|
4
-B"

) dT AT

)ar = are
A3. A10. Mo kakoMy nopsagky npoTekaeT MOHOMOMEKYNSAPHaa peakums B ra3oBon ase npu BbICOKUX
JaBneHnax?
a) nepBbIif;
©) HyneBow;
B) OPOOHbIN;
r) BTOPOW.
A4. YTo Takoe NoBEPXHOCTb NOTEHUMANbHON 3HEPrnn?



A5. Mo kakoMy MNoOpsiAKy MNpoTeKaeT MOHOMOMEKYNApHas peakuusi B ra3oBon ase npu BbICOKUX
aaBneHuax? Mpu HU3Knx?

B1. Monyuute 1 NnpoaHanM3upynTe BblpaeHWe Anst KOHCTaHTbl CKOPOCTU BMMONEKYNSIpHOW peakuun
Anst Mornekyn pasHoro copta. OT Kakmx MONeKynspHbIX NapaMeTpoB 3aBucuT k?

B2. Kak BblpaxaeTca «cpefdHssi CKOpPOCTb MpOXOXOEHMs Kommnekca 4epe3 6Gapbep» 4epes
MOJIEKYNSIpHbIE MapameTpbl KOMMekca? 3aBUCUT M CKOPOCTb MPOXOXAEHWUS KOMMMeKkca yepes
Oapbep OT BbiCcOThI Oapbepa?

BAPUAHT 6.
A1. Kakum obpasom obuiee 4Mcro OBOMHbLIX CTONMKHOBEHMW (Z) 3aBUCUMT OT TemnepaTypbl U
AasneHns?
a) Z cnabo 3aBuUCUT OT TEMMNepPaTypbl U He 3aBUCUT OT JaBleHus;

6) Z pacTeTe nponopumoHansHo T /2 u P

B)Z~T uP%

r) Z He 3aBucut ot T 1 P.

A2. Mo kakomy nopsaky npoTekaeT MOHOMOMEKyNspHas peakuus B ra3oBon ase npu HU3KMX
JaBneHnax?

a) nepsblIi;

0) HyneBow;

B) OpOOHbIN;

r) BTOPOW.

A3. A3. Kakoe 13 npyBeAeHHbIX YpaBHEHWI ABNSETCHA ypaBHEHMEM AppeHunyca:
dink _ E

) dT ATZ

N er = mr

A4. TloacHuTb TepMuH «3adpekTMBHbIN AuameTpy». 3aBucuT nu  3dMEKTUBHbIN AnameTp OT
TemnepaTypbl?

A5. Kak BblpaxaeTca «CpedHsis CKOpPOCTb MPOXOXOEHUs Kommnnekca udepe3 6Gapbep» 4epes
MOIEKyNsipHble napameTpbl KoMmnnekca? 3aBUCUT NN CKOPOCTb MPOXOXAEHWS KOMMeKkca yepes
Oapbep oT BbICOTHI Dapbepa?

B1. KakoB MexaHu3M akTuBauum B MOHOMOSIEKYNSPHBIX ra3oBbIX peakumax?

B2. B uem 3akniovaetcs npasuno Byasopaa-XoddpmaHna?

BAPUAHT 7.
A1. Kakoe ypaBHeHWe SIBNSIETCH WCXOAHbLIM MPW BbIBOAE IKCMOHEHLMAaNbHOW 3aBUCMMOCTU 3HEPriu

aKTMBaLMN OT TeMNepaTypsi Mo BaHT-Moddy:

ding, _ au®
) dr  mrTY’
dink E
6) dr ~ &T? + 5
dink, ART
B)—= ===,
AT rT?
. Ky s
din 1-"?;: _ au®
r) dr ~ mT®

A2. KakoB onsnyecknin cMbicn 6onbLMaHOBCKOro MHOXUTENS MHOXuTensa £ RT?

a) XxapaKkTepusyeT U3MEHEHUNE YUCIa MOSIEKYI NPY CTONKHOBEHWM;

©) paBeH fone akTUBHbBIX MOMEKYI, S3HEPrMs KOTOpbIX = E;

B) y4MTbIBAET OOLLEE YMCIIO CTANKMBAOLLMXCA MOSEKYIT;

r) 4AeT YUCIO aKTUBHbLIX MOMEKYI, SHEpPrusl KoTopbIx = E.

A3. Kakum obpasom obuiee 4MCrO [OBOMWHbIX CTONKHOBEHMN (Z) 3aBUMCMT OT TemnepaTypbl U
AaBneHun?

a) Z cnabo 3aBuCUT OT TemnepaTypbl U He 3aBUCUT OT [aBMneHus;

©0) Z pacteTe nponopunoHarnbHO /2 nP

B)Z~ T'uP%

r) Z He 3aBucut ot T 1 P.
1 1
{.

A4. KakoB r3n4eckunin CMbICN MHOXUTENS & 2 [3x AT (T + ;)]1-"3?
M M

A5. Mo kakomy nopsaky NpoTekaeT MOHOMOMEKYrsipHasi peakums B rasoBoil hase npu BbICOKMX
AaBneHuax? Mpu HU3KNx?



B1. Jante onpepeneHve asHeprun aktuBaumn. Kak cBsi3aHbl Mexay coBOM BenuuMHbl 3HEpruu
aKTMBaLMm, ONbITHON U BXOASLLEN B YPaBHEHWNE TEOPUN aKTUBHBIX COyaapeHnin?

B2. B kakmx peakumsix UMEKT MEeCTO 3aTpygHEeHUsl, CBS3aHHble C OpOMTaNbHOW CUMMETPUEN: C
NMHEAHBIM ~ UNIN  UMKIMYECKMM  aKTUBMPOBAHHLIM  KOMMNeKkcom? KakoBbl npumepbl  peakuui
paspeLUeHHbIX U 3anpeLLeHHbIX MO CMNHY?

BAPUAHT 8.
A1. B Teopumn aKTUBHbIX COyAapeHUn nog akTMBHBLIMW MOHUMAITCS TaKne CoyaapeHus:
a) B KOTOPbIX 3HEPrus Kaxkaon monekynsl 60nbLle saHeprum akTueauum;
©) B KOTOPbIX CyMMapHasi 3Heprus AByx Mornekyn 6onblue nnn pasHa aHEpPrun akTueauuu;
B) B KOTOPbIX CyMMapHas 3Heprusi Monekyn 6onbLue aHeprun noteHumanbHoro 6apbepa;
r) B KOTOPbIX NPY B3aMMOAENCTBMN MOMEKYN BbiAENAETCA SHEPrus.
A2. Kakne BenuumHbl cornacHo TAC onpegensaoT npeaskCnoHeHUmanbHbin MHOXUTENb (A)
ypaBHeHust AppeHuyca?
a) BEPOSATHOCTHbIA haKTOp U OO aKTUBHBIX MOJIEKYIT;
©0) obLiee YNCNO CTOMKHOBEHWI U SHEPTUS aKTUBaLWK;
B) BEPOATHOCTHBIN hakTp;
4) 60NbLMaHOBCKUA MHOXUTEND U ANAaMETP CTOSIKHOBEHUN.
A3. Kak ceszaHbl Mexay cobown E,,, akcnepuMeHTanbHO onpeaensemasi no ypaBHeHU0o AppeHuyca, u
E, Bxoadawas B 3KCNOHEHTY ypaBHEHUSA, COrMacHO TEOPUM aKTUBHbIX CTONIKHOBEHWIA?

1
a)E,, = E —-RT;
0)E = E,, + AT;

1
B) E = E_, —-RT;

z
r)E,, = E +-RT.
A4. [ante onpepeneHve 3Heprm akTuBaumu. Kak cBsidaHbl Mexay COOOM BENUYMHBbI 3HEprnm
aKTuBaLMK, ONbITHON U BXOASLLEN B ypaBHEHME TeOPUN aKTUBHbIX COYAAPEHNA?
A5. Kak MoxeT OblTb OTpaKeHO pas3BMTWE 3SMEeMEHTApHOIO0 XMMWUYECKOrO akTa Ha MOBEPXHOCTU
noTeHUmanbHON aHeprum?
B1. KakoBo OCHOBHOe ypaBHeHME TeopuM aKTMBMPOBaHHOrO komnnekca? Yrto Takoe
TPaAHCMUCCUOHHbBIN KO DULNEHT?
B2. K kakomy Tuny OTHOCHATCS crefylolme dfeMeHTapHble peakuuu: a) B3aMMogencTBme atoma
Bogopoda C Monekynown xnopa; 6) rmgponvs MoamMcToro Metuna; B) pacnag 6pommucToro atuna Ha
3TUNeH 1 BpoMUCTbI Bogopoa?

BAPUAHT 9.
A1. KakoB punanyeckunin cMbicn ctepudeckoro daktopa P B Teopumn akTUBHbBIX CTOSIKHOBEHWIA?
a) P BHocuT nonpasky Ha pacnpegeneHne Monekyn no aHepruu;
©0) P — cbakTop, yunThiBaKOLWMI CTENEHD U3MENBYEHMNS BELLECTB;
B) P ykasbiBaeT Ha CTeneHb B3aMMOAENCTBMS MOSIEKYST 0 U NOCNE CTONKHOBEHWS;
r) P — BEpOSATHOCTb TOrO, YTO aKTUBHOE CTONKHOBEHME NPUBEAET K peaKkLmm.
A2. Kakoe 3 npuBeeHHbIX YypaBHEeHW SBNaeTca ypaBHeHem AppeHuyca:

dink E
a) d: = a2 +b
6) k = Ae™ AT,
B) k = AT™e™ /AT,
dink _ ar?
r) dr ~ art¥

]

A3. Kakos hunsmnyecknin cMbicrn GonbLMaHOBCKOrO MHOXUTENA MHOXUTeNs £ /&T?

a) xapakTepuayeT U3MeHeHMe Yncra MoseKysn npu CTONKHOBEHWM;

©0) paBeH gorne akTUBHbIX MOMEKYI, S3Heprms KOTopbix = E;

B) y4MTbIBaEeT O6LLEe YMCMO CTanKMBalLWMXCS MOMNEKYIT;

r) AaeT YNCIO aKTUBHbIX MOJSIEKYIT, SHEPrus KOTopbix = E.

A4. Kakne peakumu Ha3bIBalOTC MOHOMOMEKYNSAPHLIMU? [1Ns Kakmx MONEeKyn OHW XapakTepHbl?

A5. Kak onpenenstoTcs rasokMHETMYECcKME [OMaMeTpbl CTarnkuawLwmMxcst Morekyn? Yrto Takoe
cpegHun anameTp CTONKHOBEHUS?

B1. Ha ocHOBaHWM Teopunm aKTUBHbIX CTOSIKHOBEHWIA MoOKa3aTb, Kakum o06pasoM C poCToM
TemnepaTtypbl WU3MEHSIIOTCS BENUYUHbI  NPELSKCNOHEHUMANBHOIO MHOXWUTENS W 3KCTMIOHEHTblI B
YPaBHEHUN O1151 KOHCTaHTbl CKOPOCTU BMMONEKYNAPHOW peakuum.



B2. Yem c Touku 3peHua metoga MO, peakuum € LMKIUYECKMM aKTUBMPOBAHHLIM KOMMIIEKCOM
OTNNYaloTCH OT APYrmux?

BAPUAHT 10.
A1. Kak ceszaHbl Mmexay cobown E,,, akcnepuMeHTanbHO onpeaensemasi no ypaBHeHuo AppeHuyca, u
E, Bxogsixasi B 3KCMOHEHTY YpaBHEHUS!, COMNTACHO TEOPUM aKTUBHbIX CTONIKHOBEHWUA?
a)E, = E —RT;
0)E = E,, + AT;
B)E =E, —2RT;
r)E,, = E + >RT.
A2. Kakoin BMA MMeeT OCHOBHOE ypaBHEHME AN MOSIHOWM CKOPOCTU MOHOMOJSEKYNSAPHOW peakumn B
Teopum JluHgemaHa?

a) -8 = k. [4];
6) — == = k.[4]%

4]
df? ky bz [A1°
] _ Rik3[4]7
B) =% kglAl +ht; "
d[4] _ Rakaks[A]”
N~ = faks Ll iy
A3. KakoB thmanuecknii cMbicrn cTepuyeckoro aktopa P B Teopun akTvBHbIX CTONKHOBEHWIN?
a) P BHOCWT nonpasky Ha pacnpeaeneHne Monekyn no sSHepruu;
©) P — cpakTop, yunThIBaOLWMI CTENEHD U3MENBYEHUS BELLECTB;
B) P ykasbiBaeT Ha cTeneHb B3auMOAENCTBNS MOMeKyrn A0 U Nocfe CTONIKHOBEHUS;
r) P — BEpOATHOCTb TOrO, YTO aKTUBHOE CTONKHOBEHMWE MPUBEAET K peakumu.
A4. Kak paccumTbiBaeTCs BEPOSATHOCTb CTOSIKHOBEHUI OABYX YacTuu?
A5. Yem 0OBACHUTb 3HAUWUTESNbHbIE PACXOXKOEHUA MeEXAY BenuuumHamu npeasKkCcrnoHeHUmanbHOro
MHOXUTENA A B ypaBHEeHUU AppeHuyca, BbIMUCIIEHHBIMU MO ONbITHLIM AaHHLIM W pacCYUTaHHLIMU MO
TEOPUUN aKTUBHbIX CTONIKHOBEHUN?
B1. B 4em 3aknoyaetcsa npaswno Byasopaa-XoddmaHa?
B2. Cchopmynupyiite OCHOBHble MOCTynaTbl TEOPUN aKTUBMPOBAHHOIO KOoMMnekca. KakoBbl rpaHuubl
NPUMEHUMOCTU 3TON TEOPUUN Y YEM OHM OBYCrOBMEHbI?

BAPUAHT 11.
A1. YkasaTb npaBurbHbI BapnaHT HanucaHusa opmynel Cesepnenga:

a)d? =d[1+];
n - c
0)d* =d;[1+§];
B)d: = d-[1 +T_;];
Ndz = d:[l+'E].
A2. 3HaHWe Kakux CBOMCTB MOJeKyn Heobxoanmo ansi pacyeTa yucra ABONHbIX CTONKHOBEHWIA?
a) Maccbl MOMEKYN U 3HEPTUst UX OTHOCUTENBHOTO ABWXKEHUS;
©) CKOPOCTb OBWXEHUSI U QUAMETP MOSEKYIT;
B) ra30KMHETUYECKUIA UamMeTp U MacChbl MOJEKYIT;
r) oMameTp MOSEKyn N UX B3aMMHas OpueHTauumsl.
A3. YTto Ha3bIBaeTCcsa «3EKTUBHBIMY ANAMETPOM CTOSNIKHOBEHUN?
a) cpegHas BenMYMHa pacCTosiHUS OT AAHHOWM MOSEKyrbl 40 COCeaHEN NpY 3a4aHHOM LaBMEHUN;
0) cymma paguycoB MOMEKYI, paCCYUTaHHbIX PEHTreHorpadmnyecku;
B) HAUMEHbLLEE PACCTOSIHUE MEXAY LIEHTpaMu CTankMBaroLMXCS MOMEKYN C y4eTOM B3aMMOLEeNCTBUSA
MexXay HAMU;
r) cymma paguycoB MOJSIEKYI, ornpeaeneHHbIX METOLOM CNEKTPOCKOMUN.
A4. KakoB hn3NYECKNN CMbICIT 3HEPTUN aKTUBALMN B TEOPUN aKTUBHbLIX CTOSNIKHOBEHUIA?
A5. Kakue 3HayeHust NpMHMMaeT cTepuyeckuin cdaktop P npu GnaronpusaTtHoW u HebnaronpuTHoWm
opveHTaLMM MOSEKYN B NPOCTPaHCTBE?
B1.MonyunTe n npoaHanuanpynTe BblpakeHne AN KOHCTaHTbl CKOpoCTH k BMMOneKynsipHoM peakumm
Anst Monekyn pasHoro copta. OT Kakux napameTpoB 3aBUCUT £7?
B2. B kakmx peakumsix MMeKT MeCTO 3aTpyAHEHWsl, CBA3aHHble C opOuTanbHOM CUMMETPUEN: C
NMHEMHBIM UMW UMKITUYECKUM  aKTUBMPOBAHHLIM  KOMMNekcom? KakoBbl Mnpumepbl  peakuui,
paspeLUeHHbIX U 3anpeLLeHHbIX MO CMUHY?



BAPUAHT 12.
A1. YkasaTb npaBunbHbIi BapuaHT HanucaHua opmynel Cesepnenaa:

a)d?=di[l+];

6)d® =d2[1+];

B)d = d*[1+7];

a2 =d*[1+7].

A2. Mo kakoMy nopsigKy MpoTekaeT MOHOMOMEKyNsSpHas peakuus B ra3oBo ase npu HU3KMX
JaBreHnax?

a) nepBbli;

©0) HyneBow;

B) ApOOHbLIN;

r) BTOPOW.

A3. Kakon Bug umeeT OCHOBHOE ypaBHEHME AN MOMHOM CKOPOCTU MOHOMOMEKYNSAPHOW peakuum B

Teopuu JlungemaHa?
d[4]

a) -~ = k=[4];

d[A4] "
6) — = = ku[A]%
B) _d14] _ kyksar?

dt kplal+ky’

d[A] _ RyRaRa[A]”
N~ = eyt LAl 45
A4. Mo kakMuM chopmMynaMm MOXHO paccyuTaTb oOLlee 4MCno OBOWHbIX CTOSIKHOBEHWN (Z): a) ans
MOJeKyn pasHoro copta; 6) Ans MAEHTUYHbIX MONeKyn?
A5. Yto npencrtaBnsieT cobon akTMBMPOBaHHbIM koMnekc? Kak oH obpasyeTtcs?
B1. Yem c Toukm 3peHunsa metoga MO, peakuum C UMKIUYECKUM aKTMBUPOBAHHBLIM KOMMMEKCOM
OTNNYaloTCs OT ApYyrmx?
B2. Kakon BMA npuHUMaeT OCHOBHOE YpaBHEHWE TEeOopuW akTMBMPOBAHHOIO KOMMMekca Ans
MOHOMOMEKYNAPHON peakumnm?

BAPUAHT 13.
A1. Yt0 13 cebs npeacraenset d.. B dopmyne CesepneHga?
a) pacctosiHue mexay 6eCKOHeYHO yaaneHHbIMY MoneKkynamu;
0) OnamMeTp Monekyrbl CTPEMSALLMIACA K DECKOHEYHOCTM;
B) ra3oKMHETUYECKUI guameTp Monekynbl npyu T—;
r) pacctosiHue mexay 6eckoHeYHO yaaneHHbIMyM aToMaMu.
A2. Tlo kakomy nopsaky NpoTekaeT MOHOMOSEKYNsipHas peakuuss B rasoBor ase npu BbICOKUX
JaBneHnax?
a) nepsblIi;
0) HyneBow;
B) OpO6HbLIN;
r) BTOPOW.

A3. Kakoe 13 npuBegeHHbIX ypaBHEHUI ABMSETCS ypaBHeHneM AppeHuyca:
dink E
) 4T ATZ

A4. Kakoe npubnmxeHue wucnonb3yeTcs MNpuM pacyeTe MOBEPXHOCTM MOTEHUMANBHON 3HEPrun
peakumm? B yem oHO cocTouT?

A5. Yto noHmmaeTcsa nog akTUMBHbIM CTONKHOBeHMeM? KakoBa [ONSA TaKMX CTONIKHOBEHUM OT KX
obuero konuyecTea?

B1. MNMoyeMy npu 06bIYHBIX YCMOBUSX HE MPOTEKAET peakums Aumepunsauumn atuneHa ¢ obpasoBaHmem
umknobyrtana?

B2. Yto npeacraBnsieT cobo NpeaskCnoHeHUnanbHbI MHOXUTENb A B ypaBHeHUN AppeHnyca? [atb
OTBET B TEPMUHAX TEOPUN aKTUBHBIX CTONKHOBEHMI. OT Kaknx pakTopoB OH 3aBUCUT?

BAPUAHT 14.
A1. YT0 HasbiBaeTCca «apPeKTUBHLIM» ANAMETPOM CTONIKHOBEHUI?
a) cpefHas BenuumnHa paccTosiHus OT AaHHOW MOMeKynbl 0 COceaHen Npy 3a4aHHOM aBneHuu;



©) cymma paguycoB MOMeKyn, pacCHYUTaHHbIX peHTreHorpaduyecku;

B) HAUMEHbLLEE PACCTOSIHNE MEXAY LIeHTpaMy CTankMBalLMXCA MONEKYN C y4eTOM B3anMoaencTBust
Mexay HAMU;

r) cymma paguycoB MOJSIEKyI, ornpeaeneHHbIX METOAOM CMEKTPOCKOMNUN.

A2. 3HaHVe, Kakux CBOMCTB MOSeKyST HEOOXOAMMO ANiS pacyeTa Yncna ABONHbLIX CTONKHOBEHUIA?

a) Maccbl MOMEKYN 1 3HEPIUst UX OTHOCUTENBHOTO ABWXKEHUS;

©) CKOPOCTb OBWXXEHUS U QuamMeTp MOJSEKYIT;

B) ra30KMHETUYECKUIA OnameTp U MacChbl MOJEKYIT;

r) AvameTp MOMNeEKyn n ux B3aMMHasi opueHTaums.

A3. A12. Kakoe ypaBHeHWe SBNAETCA MCXOOHbIM MPU BbIBOAE IKCMOHEHLMAanbHOMW 3aBUCUMMOCTYU
3Heprum akTMBauumn oT Temnepatypbl no BaHt-Moddy:
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A4. Kakne xummnyeckue peakummn nonydnnun HaseaHne agnabatnyeckux?

A5. Kakne xapakTepHble BOMPOChl BO3HMKAKOT NPY U3y4EeHNM MOHOMOIMNEKYNSPHbIX peakunin?

B1. K kakomMy Tuny OTHOCATCSI CriefylolMe 3SfieMeHTapHble peakuuu: a) B3auMogencTBue atoma
Bofgopoda C Monekynon xnopa; 6) rmgponu3 moauMctoro Metuna; B) pacnag 6pomucToro atuna Ha
3TUNEH 1 BpoMUCTbI Bogopoa?

B2. CchopmynupyiiTe OCHOBHblE MOCTYNaTbl TEOPUN aKTUBMPOBAHHOIO Kommnekca. KakoBbl rpaHuubl
NPUMEHNMOCTUN 3TON TEOPUN N YEM OHUN 0BYCIOBMEHDbI?

BAPUAHT 15.
A1. Kak cBazaHbl mexay cobon E,,, akcnepumeHTanbHO onpeaensemas no ypaBHeHuio AppeHuyca, u
E, Bxogsaxas B 9KCMOHEHTY ypaBHEHWS!, COrMacHO TEOPUN aKTUBHbBIX CTONKHOBEHWNN?

a)E,, = E —=RT;

6)E = E,, + RT;

B) E = E,, —-RT;

r)E,, = E + -RT.

A2. Kakoe e npuBeAeHHbIX YpaBHEHUIN ABNSAETCH ypaBHeHnem AppeHunyca:
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A3. lMo kakomy nopsaky npoTekaeT MOHOMONEKYNsipHas peakuus B rasoBor dase npu BbICOKUX
JaBneHnax?
a) nepBblIif;
©) HyneBow;
B) OPOOHbIN;
r) BTOPOW.
A4. YTo Takoe NoBEPXHOCTb NOTEHUMANbHON 3HEPrnn?
A5. To kakomy nopsaky npoTekaeT MOHOMONEKYNspHas peakuust B rasoBor dase npu BbICOKUX
Aasnenuax? MNMpu HN3KNx?
B1. Monyunte 1 npoaHanMavpynTe BblpaXkeHne Anst KOHCTaHTbl CKOPOCTU BMMONEKyNApHON peakumm
Anst Morekyn pasHoro copta. OT Kakmx MONeKynspHbIX NnapaMmeTpoB 3aBucut k?
B2. Kak BblpaxaeTcs «cpefdHsss CKOpPOCTb MpOXOXOEHWs Kommnekca 4epe3 6Gapbep» 4epes
MOJEKYNSIpHbIE MapameTpbl KOMMnekca? 3aBUCUT M CKOPOCTb MPOXOXAEHUS KOMMMeKca 4epes
Oapbep oT BbiCcOTbl Oapbepa?

BAPUAHT 16.
A1. Kakum obpasom obLiee 4MCro [OBOWHBIX CTONMKHOBEHMI (Z) 3aBUCUMT OT TemnepaTypbl U
JaBneHusa?
a) Z cnabo 3aBUCUT OT TeMnepaTypbl K HE 3aBUCUT OT AABIEHWS;



©0) Z pacTeTe nponopLmoHarnbHO T/ npP;

B)Z~T'nP?%

r) Z He 3asucut ot T n P.

A2. o kakomy nopsiaKy NpPOTEKaeT MOHOMOIEKYrNspHas peakuumss B rasoBon ¢ase npu HU3KMX
NaBneHnax?

a) nepBbIif;

©) HyneBow;

B) ApOOHbLIN;

r) BTOPOW.

A3. A3. Kakoe 13 npmBeaeHHbIX YpaBHEHUI ABRSETCA ypaBHEHMEM AppeHunyca:
dink _ E

) 4T ATZ

A4. TloacHuTb TepMuH «adpekTMBHbIN AuameTpy». 3aBucuT nu  3dMEKTUBHbIN AnameTp OT
Temnepatypbl?

A5. Kak BblpaxaeTca «CpedHsid CKOpPOCTb MPOXOXAEHUs Kommnekca udepe3 6Gapbep» 4epes
MOIEKynsipHble napameTpbl Komnnekca? 3aBWCUT M CKOPOCTb MPOXOXAEHUS KOMMMeKkca vepes
©apbep oT BbICcOThI Dapbepa?

B1. KakoB MexaHn3M akTMBauMm B MOHOMOMNEKYNSPHbLIX ra3oBbIX peakumax?

B2. B yem 3akntovaetcs npaswio Byosopaa-XodhdmaHa?

BAPUAHT 17.
A1. Kakoe ypaBHeHUe SIBMSETCA UCXOOHbIM MPU BbIBOAE IKCMOHEHUManbHOW 3aBUCUMOCTU SHEpPriun
aKkTMBauum OT TemnepaTtypbl no BaHT-lNoddy:
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A2. KakoB donsnyecknin cMbicn GonbLMaHOBCKOrO MHOXUTENA MHOXUTeNsa £ 'RT?

a) XxapaKkTepusyeT U3MEHEHUE YnCIia MONEKYN NPU CTONKHOBEHWM;

©) paBeH gone akTUBHbBIX MOMEKYI, S3HEPrMs KOTOpbIX = E;

B) y4MTbIBAET OOLLEE YMCIIO CTANKMBAKOLLMXCA MOJIEKYIT;

r) 4aeT YUCINO aKTUBHbBIX MOMEKYI, S3HepPrus KoTopbIx = E.

A3. Kakum obpasom obuiee 4MCro [OBOWHBIX CTOMKHOBEHMI (Z) 3aBMCUT OT TemnepaTypbl U
naBneHuna?

a) Z cnabo 3aBuUCKUT OoT TemnepaTyepl W He 3aBUCUT OT OaBMNEHNS;

6) Z pacTteTe nponopuunoHansHo T 2 © P;
B)Z~ T 'uP%
r) Z He 3aBucut ot T 1 P.

A4. KakoB r3nyeckuit CMbIC MHOXUTENS & 2[8x AT e ]1-"'3?
My M

A5. To kakomy nopsaky npoTekaeT MOHOMONEKYNsipHasi peakuus B rasoBor dase npu BbICOKUX
nasnenuax? MNMpu HU3KNMX?

B1. Jante onpegeneHue 3Heprum aktuBauuun. Kak cBs3aHbl Mexagy coboi BennyuHbl 3Heprum
aKkTMBaLUMK, OMbITHON N BXOAALLEN B ypaBHEHNE TEOPUM aKTUBHbIX COygapeHnn?

B2. B kakmx peakumsix MMeKT MeCTO 3aTpyAHEHUs, CBA3aHHble C OopOuTanbHOW CUMMETpUEN: C
NVHENHbIM WM LUMKIIMYECKMM  aKTUBMPOBAaHHbIM  KOMMNEKcoM? KakoBbl MnpuMepbl  peakuui
paspeLUeHHbIX 1 3anpeLLeHHbIX MO CnHY?

BAPUAHT 18.
A1. B Teopum akTMBHbIX COyAapPeHUii Nof akTUBHLIMI NMOHUMAIOTCS Takue CoyaapeHns:
a) B KOTOPbIX 3HEPrUs KaxOow Monekysbl 60rblle 3HEPrUM akTUBALIUN;
6) B KOTOPbIX CyMMapHasi 3Heprusi ABYX MOSeKyn 6orblle U paBHa SHEPIM aKTUBALIMU;
B) B KOTOPbIX CyMMapHasi 3Heprusi Mornekyn 6orblie sHepruy noTeHumansHoro 6apbepa;
r) B KOTOPbIX NPW B3aMMOAEWCTBUM MOSEKY BbIOENSETCA SHEPTs.



A2. Kakue BenuumHbl cornacHo TAC onpegensaoT npeaskCnoHeHUmanbHbin MHOXUTENb (A)
ypaBHeHust AppeHuyca?

a) BEPOATHOCTHbIV hakTop M JONSA aKTUBHbBIX MOMEKYIT;

©0) obLiee YNCNO CTONMKHOBEHWI U SHEPIUSA aKTMBaLWK;

B) BEPOSITHOCTHbIV QakTp;

4) 60NbLMaHOBCKUA MHOXUTEND U ANAaMETP CTOSIKHOBEHUIA.

A3. Kak cesazaHbl Mmexay cobown E,,, akcnepuMeHTanbHO onpeaensemasi no ypaBHeHuo AppeHuyca, u
E, BxogsLLas B 9KCMOHEHTY ypaBHEHMS, COrMacHO TEOPUN aKTUBHbIX CTONTKHOBEHWIN?

a)E,, = E —RT;

0)E = E,, + AT;

B)E =E,, — -RT;

r)E,, = E + >RT.

A4. [ante onpepeneHve 3HeprmM akTuBaumu. Kak cBsi3aHbl Mexay COOOM BENUYMHBbI 3HEpPrnm
aKTMBaLMM, OMbITHON N BXOAALLEN B ypaBHEHNE TEOPUM aKTUBHbIX COyOapeHUN?

A5. Kak MoxeT OblTb OTpaKeHO pasBUTWE 3MEMEHTAPHOIO XMMWUYECKOTO akTa Ha MOBEPXHOCTU
noTeHUmanbHON aHeprum?

B1. KakoBo OCHOBHOe ypaBHeHME TeopuM aKTMBMPOBaHHOrO komnnekca? Yrto Takoe
TPAHCMUCCUOHHbBIN KO DULNEHT?

B2. K kakomy Tuny OTHOCATCS Chneayllime 3reMeHTapHble peakuuun: a) B3aumogencTBue atoma
Bogopoda C monekynown xnopa; 6) rmgponu3 MogmMcToro metuna; B) pacnag 6pomMucToro atuna Ha
3TUNEH 1 BpoMUCTbI Bogopoa?

BAPUAHT 19.
A1. KakoB chumsmyecknii cmbicn ctepudeckoro daktopa P B TEOpMM aKTUBHbBIX CTONTIKHOBEHUIN?
a) P BHOCWT nonpaeky Ha pacnpegerneHne Monekyn no sHepruu;
©0) P — dakTop, yunTbiBalOLWMIA CTENEHb U3MENBbYEHWS BELLECTB;
B) P ykasbiBaeT Ha cTeneHb B3aumMogencTBUSA MOMEKyn 40 U NoCrie CTONKHOBEHWS;
r) P — BEPOSATHOCTb TOro, YTO akTMBHOE CTOSNKHOBEHME NPUBEAET K peakumu.
A2. Kakoe 13 npuBegeHHbIX ypaBHEHUI ABMSETCS ypaBHeHneM AppeHuyca:

dink E
)d_*r " mr? _+ b
6) k = Ae” 'AT;
B) k = AT"e™ /2T,
dink _ av?
r) dr ~ art¥

A3. Kakos dounsmnyecknin cMbicn GonbLMaHOBCKOrO MHOXUTENA MHOXUTeNs £ /&T?

a) xapakTepusyeT U3MeHeHMe Yncra MoseKkysn npu CTONKHOBEHWM;

©) paBeH gone akTMBHbIX MOMEKYI, S3Heprus KOoTopbIx = E;

B) yunTbiBaeT obLLee YNCO CTanKMBaOLLMXCA MOSEKYIT;

r) AaeT YNCIO aKTUBHbIX MOSEKYI, SHEPrus KoTopbix = E.

A4. Kakne peakumu Ha3sbIBalOTCA MOHOMOMEKYNAPHLIMU? [N18 Kakmx MONeKyn OHW XapakTepHbl?

A5. Kak onpefensioTcs rasokMHeTUYeCcKMe AuMaMeTpbl CTankuBalwwmxca Mornekyn? Yrto Takoe
cpegHun gnameTp CTONKHOBEHUS?

B1. Ha ocHOBaHWM Teopunm aKTUBHbIX CTOSIKHOBEHWA MOKa3aTb, Kakum o6pasoM C poCTOM
TeMnepaTypbl M3MEHSIOTCA BENUYMHbI  NPEASKCNOHEHLNANbHOr0O MHOXWUTENS U 3KCMOHEHTbl B
YpaBHEHWUW ANsi KOHCTAHTLI CKOPOCTU BUMONEKYNAPHON peakunu.

B2. Yem c TOukm 3peHus metoga MO, peakuum C UMKIMYECKMM aKTUBMPOBAHHBIM KOMMIIEKCOM
OTNNYaloTCH OT ApYyrmMx?

BAPUAHT 20.
A1. Kak cBsi3aHbl Mexay cobon E,,, akcnepumeHTansHO onpeaensemasi no ypaBHeHUo AppeHnyca, u
E, Bxogsixasi B 9KCMOHEHTY ypaBHEHUS, COrNTacHO TEOPUM aKTMBHbLIX CTONIKHOBEHMWIN?
a) E,, = E — =RT;
0)E = E,, + AT;
B)E =E,, —-RT;
r)E,, = E + -RT.
A2. Kakon Bug umeeT OCHOBHOE ypaBHEHMWe AN MOMHOM CKOPOCTU MOHOMOMEKYNSAPHON peakuum B
Teopuu Jlungemana?
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A3. KakoB chumsmuecknii cmbicrn ctepudeckoro daktopa P B TEOpMM aKTUBHbBIX CTONTIKHOBEHUIN?
a) P BHOCWT nonpaBky Ha pacnpegeneHne Monekyn no saHepruu;
©) P — cpakTop, y4nTbiBaOLLMI CTENEHD M3MENBYEHMUS BELLECTB;
B) P ykasbiBaeT Ha cTeneHb B3aMMOAENCTBMS MOMEKYN A0 U NOocne CTONKHOBEHUS;
r) P — BeposiTHOCTb TOrO, YTO aKTUBHOE CTONKHOBEHME NPUBEAET K peakLmm.
A4. Kak paccumTbiBaeTCA BEPOATHOCTb CTONKHOBEHUIA ABYX YacTuL?
A5. Yem 0B6bAHUTH 3HAUYUTENbHbIE PACXOXOEHUA MEeXAy BenuuMHamy npeasKCroHeHLManbHOro
MHOXMTENA A B ypaBHEHMM AppeHnyca, BbIYUCIIEHHBIMW MO OMbITHBIM AaHHLIM U PacCYUTaHHbIMU MO
TEOPUM aKTUBHbIX CTONIKHOBEHWUI?
B1. B yem 3akntovaetcs npasuio Bygsopaa-XodhdmaHa?
B2. CdhopmynupyiiTe OCHOBHblE MOCTynaTbl TEOPUWN aKTUBMPOBAHHOIO Kommnnekca. KakoBbl rpaHuub
NPYMEHUMOCTW 3TON TEOPUUN N YEM OHM OBYCrOBMNEHbI?

BAPUAHT 21.
A1. YkasaTb npaBunbHbIN BapnaHT HanucaHusa popmynesl CesepneHaa:

a)d?=di[1+7]

b
- " c
6)d* = d;[l+g];
B)d: = d*[1 +T_;];
Ndi = d:[1_+'E].
A2. 3HaHVe KaKnx CBOMCTB MOMEKyn HeoOXoauMo Ansi pacyeTa yucna ABONHbIX CTONKHOBEHUN?
a) Maccbl MOMEKYN 1 3HEPInst UX OTHOCUTENBHOTO ABUXEHWS;
©) CKOPOCTb OBWXEHWNS 1 QuamMeTp MONeEKyr;
B) ra30KMHETUYECKUIA AnameTp U MacCbl MOMEKYrT;
r) AMameTp MOSiekyn N ux B3aMMHas opueHTauums.
A3. YTto Ha3bIBaeTCsa «3PEKTUBHBIM» ANAMETPOM CTONKHOBEHNN?
a) CpefHAs BenuynHa paccTosiHUs OT JaHHOW MONEKyrbl 4O COCeAHEN NPy 3a4aHHOM AaBreHuu;
6) cymma pagmycoB MOMeEKyI, paccyYMTaHHbIX peHTreHorpaduyeckuy;
B) HaMMeHbLUEE pacCcTosHUE MeXAy LieHTpamMun CTankmMBaLwmnxcs MOMEKyr ¢ y4eTOM B3anMoencTBnS
Mexay HUMW;
r) cymma pagmycoB MOfeKyr, onpegeneHHbIX METOA0M CMEeKTPOCKOMUM.
A4. KakoB (hb13n4ecKknii CMbICIT SHEPTMM aKTUBaL MU B TEOPUUN aKTUBHbBIX CTONKHOBEHWI?
A5. Kakue 3HayeHus npuHumaeT ctepudeckui dpaktop P npu GnaronpustHon u HebnaronputHown
opveHTaumM MOreKyn B NpOCTpaHCcTBe?
B1.MNonyynTe n npoaHanuanpynTte BblpaXeHne A51s KOHCTaHTbl CKOPOCTU k BMMONeKynsipHOM peakumm
Ans Monekyn pasHoro copta. OT Kakux napameTpoB 3aBUCUT k7
B2. B kakmx peakumsx MMeKT MeCTO 3aTpyAHEHWs, CBsi3aHHble C opbuTanbHOW CUMMETpUEn: C
MIVHEMHBIM UMW UMKITUYECKUM  aKTUBMPOBAHHbIM  KOMMNekcoM? KakoBbl npuMepbl  peakuum,
paspeLUeHHbIX 1 3anpeLLeHHbIX No CrUHY?

BAPUAHT 22.
A1. Kakum obpasom obLiee 4MCro [OBOWHBIX CTONMKHOBEHMI (Z) 3aBUCUMT OT TemnepaTypbl U
JaBneHusa?
a) Z cnabo 3aBuCUT OT TemnepaTypbl U He 3aBUCUT OT [aBMneHus;
©0) Z pacteTe nponopuuoHanbLHO T/ nP
B)Z~ T'uP%
r) Z He 3aBucut ot T 1 P.
A2. Kakoin Bug umMeeT OCHOBHOE ypaBHEHMWe AN MOMHOM CKOPOCTW MOHOMOMEKYNSAPHON peakuum B
Teopun JlnngemaHa?

a) — T = k(4]
6) — 1 = k. [4]%
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A3. Yto 13 cebs npeacrtaenseT d. B popmyne CesepneHaa?
a) pacctosiHe mexay 6eCKoOHeYHO yaaneHHbIMY MoneKkynamu;
0) oAnameTp Monekyrbl CTPEMSALLMIACA K BECKOHEYHOCTM;
B) ra30KMHETUYECKUI QuameTp MoneKynbl npyu T—o;
r) pacctosiHue mexagy 6eCckoHeYHO yaaneHHbIMM aToMaMu.
A4. Yto 03Ha4aeT TePMUH NyTb peakuun, KoopamHaTa peakummn?
A5. Yem BbI3BaHa HeOOXOOMMOCTb BBEOEHUSI MOHATUS «PEaKUMOHHBLIA LEHTP aKTMBUMPOBAHHOIO
Komnnekca»? Yto Takoe peakuMoHHbIA LEHTP?
B1.MonyunTte n npoaHanuanpymnTe BbipaXeHne AN KOHCTaHTbl CKOPOCTU & BUMONEKynsapHON peakLmm
AN mornekyn pasHoro copta. OT Kakvx napaMmeTpoB 3aBUCUT k?
B2. B kakmx peakumsix UMEKT MeCTO 3aTpygHEeHus, CBHA3aHHble C OpOuTanbHOW CUMMETpPUEN: C
MVHEMHbIM  UNW  UMKITUYECKUM  aKTUBMPOBAHHbIM  KOMMnekcom? KakoBbl Mnpumepbl  peakuui,
paspeLLeHHbIX N 3anpeLLeHHbIX MO CNHY?

B) —

OnuncaHune TexHONOrMmM nposeneHuna

[nsa BbINONHEHMA TecTa B NMCbMEHHOM Buae otBoamTcst 90 MUHYT, NpUMEpPHbIe
TEeCTOBblE€ 3a4aHns NpuBeaeHbl B y4eOHbIX NOCcobusx (MyHKT 16) n npeanaratTcs CTygeHTam
OIS NoAroToBkM 3apaHee. 3agaHusa nog Homepammn A1-A5 oueHunBatoTes B 1 6ann, 3agaHus
B1-B2 oueHuBatoTca B 2 6anna, 3agaHne C1 B Tecte Ne 1 oueHuBaeTcs B 4 6anna. Tect
CUMTaeTCa YCMneLLHO BbINOMIHEHHbIM B cryqae Habopa ctyaeHTom 6onee 50% ot
MakcuManbHO BO3MOXHOro 6anna 3a TecT.

20.2 NMpomexyTo4yHana aTTrecTaums
HpomemyTquaﬂ artrTectaumda no gucumnimHe ocyulectendaeTca ¢ NnOMOLLbHO
cneayowmx OLLEeHOYHbIX CPeaCTB:
CobecedosaHue no bunemam K 3a4emy,
lNpu Habope cmydeHmamu ripu ebinonHeHuu BCEX! mecmoe 6ornee 50%
MakcumaribHO 803MOXKHO020 Yucna barnnoe cmydeHmam moxem bbimb 8bicmasieH
3a4yem asmomMarmom.

lMepeyeHb BOMPOCOB K 3a4eTy U nopsaaok hopmuposaHna KUM
1. MeToabl onpegeneHnsa nopsiaka peaxkuumn.
2. OcobeHHOCTM peakLumi B OTKPbITbIX CUCTEMAX.
3. MpuHUMNBLI 1 BUAbLI KNAacCUUKaALMN XUMUHECKUX PEeaKLUN.
4. MaKkpOKNMHEeTUKa reTeporeHHbIX peakunn. AnddysnoHHble Mmogenu.
5. OCOBEHHOCTM KMHETMYECKOrO OMNUCaHWUS TFeTepPOoreHHbIX peakunin. OCHOBHbIE TuMbI
reTeporeHHbIX peakuni.
6. MeToabl nccrnegoBaHUst KNHETUKN peakLnii.
7. MogenbHble peakuun B 3aKpbITbIX CUCTEMAX.
8.Teopun KNHETUKM reTeporeHHbIX peakuun. Mogenn 3apogpieobpa3oBaHus.
9. OnemeHTapHble CTaguM W 3NEMEHTApPHbIN aKT XMMUYECKOW peakuuun. PeakunoHHoe
NPOCTPaHCTBO.
10. KnHeTuyeckoe onucaHve CrOXHOro XMMMYECKOro npouecca (Ha npumepe peakuuu
XNOPUPOBAHNA 3TUIEHA).
11. Cneumndpmka nccrnegoBaHnsi KNHETUKN reTeporeHHbIX peakumin. CteneHb npeBpaLleHums.
12. Teopusi aKTUBHbIX COyapeHnn n ee NpUMeHeHne Ans GUMONEKYNSPHbIX peakLuuii.
13. dopmanbHas KMHeTUKa nocregoBaTenbHbIX peakunin. Mpaduk PakoBckoro.
14. BbiBO4 OCHOBHOMO ypaBHEHUSA TEOPUU aKTUBHbIX COyAapeHUI TEOPUN akTUBMPOBAHHOIO
KOMMnekca.
15. MexaHu3m peakumm n NpUHLUMN HE3aBUCMMOCTU SfIEMEHTapPHbIX CTagui.



16. AktuBaumsa B G- 1 MOHOMONEKYNAPHbIX peakumax. Cxema JlInHaemaHa.

17. CKopoCTb XMMMu4eckon peakuun. MrHoBeHHass M cpegHsisi cKopocTb. [padmnuyeckas
NHTEepnpeTauus.

18. KBasupaBHOBECHOE M KBa3uCTaLUMOHApPHOE NpUBNMKEHWE M KX POSib B KUHETUKE
CITOXHbIX peakuuni.

19. KnHeTundeckoe ypaBHeHME XMMUYECKOro npouecca U ypaBHEHUS KUHETUYECKUX KPUBbIX.
20. Mpsamasa n obpaTtHasa 3agaun B KWHETMKE MPOCTbIX U CIOXHbIX peakLmi.

21. KuHeTunyeckoe onucaHme ogHOCTOPOHHUX peakuun 1, 2 n T.4. NopsaKoB.

22. KuHeTnyeckoe onucaHne napannenbHblX peakumin.

23. OCOBEHHOCTN KUHETUYECKOTO ONUCaHUSA reTeporeHHbIX peakumi. OCHOBHbIE TUMbI.

24. OcHOBHOW nocTynaT XMMWYECKOW KMHETUKU. KOHCTaHTa CKOpOCTW peakuun un ee
3aBMCUMOCTbL OT TemnepaTypbl. YpaBHeHe AppeHunyca.

Kaxabin KUM cogepxut 2 Bonpoca U3 pasHbiX pasgenos NporpaMmbl U O4HY NPaKTUKO-
OPUEHTMPOBAHHYIO 3agaqy.

MepeyeHb NpaKTUKO-OPUEHTUPOBAHHBIX 3a4au:

1 Mpu un3dydyeHnn peakumm pasnoXxeHus aueToHa B rasoBon dase Obinm MNonyveHbl crnegyrowime
aKcnepuMMeHTarnbHble AaHHble: P,y = 300 Topp, Tip, = 23,96 MUH 1 P, = 500 Topp, Tip, = 24 MUH.
OnpegenuTe NOPSAOK peakumnm N KOHCTaHTY CKOPOCTMU.

2. [Ina anemeHTapHoOW rasodasHon peakumm H, + Ar = 2H + Ar 3HayeHne KOHCTaHTbl CKOPOCTU MNpw
3000 K paBHo 2,2 - 10" n-momb™-c’. Onpenenute CKOpPOCTb 3TOW peakLuuu, ecrim M3BECTHbI
KOHUeHTpauun [H,] = 4,1-10° M u [Ar] = 4,1-10” M. TMpu KakoM 3HAYEHUM KOHLIEHTPaLMM aproHa
CKOPOCTb peakuun yBenvymMsaeTcs BABOe?

3. Ona rasocasHon peakummn pasnoxeHns NO npum 1030 K nonyveHbl aKkcnepumeHTanbHble
pesynbTaTbl MO 3aBMCMMOCTM BPEMEHN NOMNyNpeBPAaLLEHUst OT HaYarbHOro 4aBMneHns okcuaa asoTa:
Pay, TOpp | 360 | 290 | 139 | 52,5
Tip, C 212 | 255 | 470 | 860
OnpegenuTe NOPSAOK peakunm 1 HaugmTe 3HavYeHne KOHCTaHTbl CKOPOCTH.
4. B peakumu okucrneHnm metaHa

CH4 + 02 — C02 + Hzo,
NpOTEKaloLLEN C NMOCTOSAHHOW CKOPOCTBIO B TeyeHne 5 mMuH B cocyge oobemom 0,5 nutpa npu 500°C
obpasyetcs 5:10° moneii Boabl, KoTopas yAanseTcs W3 30HbI Peakuuil BbIMOPAKMBAHUEM.
Paccuutaite ckopocTb n3MeHeHus faBnenns B MNa/MuH.
5. 3a peakuwnen pasnoxeHus bytaHa

C4H1o — C4Hg + H;

cnegunu no uU3MeHeHumto obbema rasoB, 3aHMMaemMoMy WMU MpU OaBNEeHUU 1,01-10° Ma u 20°C.
BbluMcrinTe, Yepes kakoe BpeMsi Mocrie Hauana peakuuu naMeHeHvne obbema GyaeT paBHo 10 cm®.
CkopocTb peakumm nocTtosiHHa u paBHa 13,3 [la/c, obbem peakumoHHoro cocyga — 200 oM,
TemnepaTypa — 527°C.
6. 3a KvMHeTMKOW peakuMuM AMasoTUMPOBaHWA 2-aMWHOMMPUAWHA a30THOW KWCMOTOW cregunu no
3aBMCUMOCTM KOHLIEHTpaLmMu npoaykTa peakumm C OT BpEMEHMU:

Bpemsi, MUH 26 42 52 62 72 114

[C] * 10°, Mmonb/n 37,2 49,8 56,0 61,0 66,9 82,7

OnpepgenuTte BENUYMHY KOHCTaHTbl CKOPOCTU peakuuun, ecriv ¢ O4HOW MOMEKynon 2-aMMHoNupuanHa
pearvpytoT AB€ MOeKyrnbl a30THOW KMCNOTbl. HavanbHble KOHLEHTpauuu 2-amuHonuMpuauHa wu
a30THOW KNCNOTbI COCTaBMAT 1,25-10'2 1 3,125-107 Monb/n COOTBETCTBEHHO.

7. NMpn nccnepgoBaHUKM KMHETUKN peakunn dTop3amelleHHon N-MeTunnupuamHmeBon conn ¢ noHamu
OH' 6bina nonyyeHa cnegyouwas 3aBUCMMOCTb MPOLEHTA NPEBPAaLLEHUS COMNY OT BPEMEHM:

Bpewms, ¢ 2,5 3,9 5,6 7,2 9,3 11,7 14,4 20,6

MNpeBpaleHue, % 17,8 26,6 35,4 42,4 49,6 55,9 61,7 71,6




OnpepgenuTte BENWYMHY KOHCTaHTbl CKOPOCTU peakuuu, ecnv C OOHOW MOMEKYrow COnu pearvpytoT
aea moHa OH’, a HayamnbHble KOHUeHTpauuu conn n noHoB OH™ paBHbI 9,8-10'5 n 3:-10* monb/n
COOTBETCTBEHHO.

8. Mpn M3y4yeHUM 3aBUCUMOCTM Ha4anbHOW CKOPOCTM pacnaja aueTtanbiernga oT OaBreHus
ObINK Nony4yeHbl cnegylme gaHHbIe:

Py 10°, Na 0,88 1,08 1,60 2,93 3,49 5,05
W, Ma/MmuH 110 151 263 700 810 1397

OnpepgenuTe NOpPsAOK peakumm U BENUYMHY KOHCTaHTbI CKOPOCTH.
9. Mpu usydyeHum kmHeTukM peakuum auokcmaa asota NO, ¢ atuneHom C,H,; 6GbInM nonyyeHbl

cnegywouime  3HadeHud HavarnbHomn CKOpoCTM B 3aBUCUMOCTU OT VICXO,CI,HOVI KOHUEHTpauumn
pearmpyrLmnx seecTB:

[NO.]-10° Na 7,82 7,97 7,81 2,61 10,61
[C,H.] + 107, Na 7,57 2,83 14,08 7,84 7,98

W,, Ma/MnH 1066 453 1893 127 1333

Onpenenme nopAaaokK peakunn n Benn4nHy KOHCTaHTbl CKOPOCTU.

10. B npouecce uuc-mpaHc npeBpaweHuna aOnxnopataHa WU3MepdAsiocb U3MeHeHue npoueHTHOro
coaepXXaHua mpaHc-n3omepa co BpeMeHeM. Oﬂpeﬂ,eﬂMTe nopAgoK peakunn N BbIMUCIINTE KOHCTAHTY
CKOpPOCTU U3 NpnBeaeHHbIX HWXe OaHHbIX:

Bpewms, yacbl

0 0,5 1,0 2,0 3,0 4,0 5,0 6,0
Copepxanve mpakc-1- g 8 15 29 40 50 57 64
nsomepa, %

11. Mpy wenoyHom rugponuse annunxnopuaa B 50%-M BOAHOM cnuvpTe Gbinn MOMyYeHbI
criegyloLime pesysnbTaTbi;

Bpems, yachl 0 6,6 19,0 26,2 42,8 66,9
[C5HsCI], monb/n 0,1214 0,1148 0,1064 0,1020 0,0945 0,0871
[OH], Mmonb/n 0,0515 0,0449 0,0365 0,0321 0,0246 0,0175

OnpegenuTe NOpsSOOK M BbIMUCIIUTE KOHCTAHTY CKOPOCTWM peakuuMm K3 MNPUBELEHHBbIX Bbllle
3KCMepuUMeHTarbHbIX AaHHbIX.
12. KuHeTuka peakumm amMUHONU3a OeH3ITUNHUTpUTa

CH;5NH, + PhCH,CH,ONO — CH3NHNO + PhCH,CH,OH
uccriegoBanacb MetogoM oTtbopa npob. Hwxke npuBegeHa 3aBucumoctb Konmdectsa 0,05 H.
pactBopa HCI, nowegliero Ha TTpoBaHue npobbl peakuMoHHon cmecu (5 M), OT BpEMEHMU:

Bpemsi, MUH 0 300 420 545 1305 -
m""'“e““ HCI, 8,14 7.33 7.11 6,90 5,74 2,21

HananTe 13 aTux AaHHbIX BEMMYMHY KOHCTaHTbI CKOPOCTU peakLmu
13. Mpu M3y4eHUM KUHETUKM pacnaja OuaTUNNEepeKncu MofydeHbl criegylolme 3Ha4YeHUs BEnUYMH
KOHCTaHT CKOPOCTM peakumu Npu pasnuyHblx TeMmnepaTypax:

Temnepatypa, °C 140,0 147,8 156,5

ke10% ¢ 1,75 3,6 6,67
Paccuntante aHepruo aktmBaumm 1 NpeaakCcrnoHeHUnanbHbI MHOXUTESb.
14. BblumMcnute SHEpruo akTuBauum U NpenaKkCnoHeHUManbHbI MHOXWUTENb ANA peakuuMm Ha
OCHOBaHWUM criefyLmx gaHHbIX 06 M3MEHEHUN KOHCTaHT CKOPOCTU C U3MEHEHWEM TEMMNEPATYPbI:
Temnepartypa, °C 356 427 508
k, ¢’ 0,0295 1,15 39,6
15. Peakuuto okucneHms 6pomoBogopoaa, NpoTekatoLLyo No ypaBHEHUIO

HBr + O, —» HO, + Br,
ncenenoBany Npy pasnuyHbix TemnepaTypax. NMpu aTom Gbina nonyveHa criegyollasl 3aBUCMMOCTb
KOHCTaHTbl CKOPOCTU peakLummn oT TeMnepaTypbl;
Temnepartypa, K 700 762
k, cm’/(Monbec) 5,1 46,2
Paccuntante aHepruo aktmBaumm n NpeaakCcrnoHeHUnanbHbIN MHOXUTESb.

184,5
78,8

800
151

17. Onpegenute 3HEPrMio akTMBaLMW U MPEOSKCNOHEHUMamNbHbI MHOXWUTEMNb peakuum U3
creaytoliie 3aBUCMMOCTM BPEMeH NonynpespalleHns oT TeMneparypbi:

Temnepartypa, °C 529,5 538,5 550,5 560,0

Tip € 66,5 443 29,6 14,6

HauanbHoe gaenenune pasHo 200 Ma, nopsaok peakuunm — 3/2.



18. Yemy paBeH cTepmyeckuin baktop peakumm

H + H2 — H2 + H,
€CINN KOHCTaHTa CKOPOCTW 3ToN peakumu npu 27 °C paBHa 7,3-10’ CMS/(MOJ'Ib'C), a 3Heprusa akTneauum
— 34,3 kx/monb? BenuumHbl ra3aokMHETUYECKMX CEYEHUIN ANst aTOMOB M MOJEKyn BoAopoda paBHbI
1,35-10° 1 2,7-10® cm cooTBETCTBEHHO.
19. B ycnosusx aueTtonusa TeTpaaueTarta B,D-rnokonupaHosmaa (A) Hapsgy ¢ neHtaauetatom D-
rnokonupaHossl (B) obpasyeTca Takke HeKOTOpoe konmnyectso noboyvHoro npogykta C. Paccuutante
BEMNNYMHbI KOHCTAHT CKOPOCTEN COOTBETCTBYIOLUMX peakunii u3 npuBefeHHbIX HUXe 3aBUCUMOCTEN
KOHUeHTpauun BewectB A u C OT BpEMEHMN:

Bpems, MuH 0 10 20 30 90 120
[A], ycn.eq. 1 0,921 0,845 0,782 0,465 0,323
[C], ycn.eq. 0 0,006 0,012 0,021 0,036 0,06

OnuncaHune TeXHONOrMM nposeneHunsa

Ha noagrotoBky nucbMeHHOro oteeTa Ha 3agaHus KM (Ha nuctax oTBeTOB) AaéTcs
60 MMHYT, Nnocne aToro NnpoBoauTcsa ycTHasa 6ecena.

TpeboBaHUA K BbINOMHEHMIO 3a4aHUN, LWKanbl U KPUTEPUM OLEHUBAHMUS

Ona oueHuBaHua pes3ynbTaToB OOyYEeHWsI Ha 3a4eTe UCNONb3YylTCHA creaylolme
nokasaTtenu:
1) 3HaHue OCHOBHbIX TMOHATUM W 3aKOHOB XUMUYECKOW KUHETUKM, ocobeHHocTen
KMHETUYECKOr0  OMUCaHMa  peakumn B KOHOEHCMpOBaHHOW  (pase, Moaenewn
3apoabiweobpasoBaHnsa n AN Py3MOHHbIX MOAeNen B KNHETUKE TOMOXMMUYECKNX peakLnii;
2) 3HaHME  OCHOBHbIX  MEXaHW3MOB T[OMOFEHHOro KaTtanmsa W XapakTepHblX 4epT
reTeporeHHbIX KaTannTn4yecknx peakumm;
3) ymeHue onpefensatb MNOPSAOK WM KOHCTAHTY  CKOPOCTM  peakumn, nepuos
nonynpeBpaLleHns Ha OCHOBE 3KCNepPUMEHTarbHbIX AaHHbIX O CBOWCTBaxX CUCTEMbI;
4) ymeHMe UCnonb3oBaTb TEOPETMYECKME 3HaHUA Ofs PeLleHUs KOHKPETHbIX 3agad
XUMUYECKON KMHETWUKW, YCTaHaBMMBaTb B3aMMOCBSA3b MEXOY KMHETUYECKUMU OaHHbIMU W
MEXaHU3MOM peakuuu;
5) BnageHve CnocobHOCTbI WMMANOCTPUPOBaTb OTBET NpuMepamu, daktamu, AaHHbIMM
Hay4HbIX UCCNeSOBaHUN.

[na oueHuBaHna pesynbTaTtoB 0byyYeHUs Ha 3adyeTe ncnonbayetcs 2-bannbHas wkana:

«3a4YTEHO», «HE3a4YTEeHO».

CooTHolleHe nokasaTenen, KpuUTEpUEB W LUKanbl OUEHMBaHWS pe3ynbTaToB
o0y4eHus.

YpoBeHb
Kputepuu oueHnBaHns KomneTeHumm ccpopmumposaH Lkana oueHok
HOCTHU
KOMMNEeTeHLUNN

O6yvarowunca B NonHoOM Mepe BriafgeeT MOHATUMHBIM annapaTom M | [oBbIWEHHLIN 3a4yTeHo
3HaHMEM 3aKOHOB XUMMWYECKOW KMHETUKWU, CMOCODEH MNNIOCTPUPOBaTh YPOBEHb
OTBET npuMepamu, dakTamu, AaHHbIMW HaYy4YHbIX WCCNegoBaHUMN,
NPUMEHSITb TEOpETUYECKNE 3HaHUA AN peLleHns npakTuyeckux 3agad
B 06nacTu KUHETUKM M KaTanusa.
MoxeT ponyckaTb OTAenbHble OWMWOKM Mpu ONpedeneHun nopsigka
peakuuu, KOHCTaHTbl  CKOpPOCTW, nepuoda  NonynpeBpalleHus,
WHTeprnpeTauum MexaHU3MOB reTEepPOreHHbIX W  KaTanuTU4eckmx
peakuui, He YyMmeeT TMPUMEHATbL TeOopeTMdecKkne 3HaHua [AOns
WMHTepnpeTaumm KOHKPETHBIX KWNHETUYECKUX AaHHbIX.
Ob6yvarowunca BrageeT MOHATUAHBIM - annapaTtoM U 3aKoHaMu BbasoBbin 3a4TeHO
XUMUYECKON KUHETUKM, CrnocobeH ucnonb3oBaTb 3HaHUsA  And YPOBEHb
WHTepnpeTaumMm  KUHETUYECKMX [[aHHbIX  KOHKPETHbIX  peakuuw,
JonyckaeT oTAaenbHble OWWOKN Npy onpegeneHny nopsigka peakumu,




KOHCTaHTbl CKOPOCTW, nepuoga nonynpeBpaleHuna, UHtepnpetaunm
MeXaHU3MOB reTeporeHHbIX N KaTalInTn4eCKnx peaKu,w?l.

Obyuvatowunca BnageeTt YaCTUYHO TeOpeTUYECKMMU OCHOBaMU ANCLUU- Moporosbiii 3a4yTeHo

NMNWHbI, dparMeHTapHO cnocobeH pacKpbiTb 3akKOHbl WM Teopuu YPOBEHb
XMUMUYECKON KMHETMKM U KaTanu3a, He Bceraa ymeeT NpUMEHSTb
TeopeTMyeckne  3HaHuMs  Ans WHTepnpeTaumm KOHKPETHbIX
KMHETUYECKMX AaHHBIX.

OO6yuvatowmiics OeMOHCTPUPYET OTPLIBOYHbIE, (hparMeHTapHble 3Ha- - HesauTeHo

HWUS, AornycKkaeT rpyoble oLnoKK.

Mpn Habope ctygeHTamu npu BbinonHeHun BCEX! tectoB 6onee 50% mMakcumanbHO
BO3MOXHOro Ymcna 6annoB cTyaeHTaM MOXeT ObiTb BbICTaBIEH 3a4eT aBTOMaTOM.

20.3 ®oHO OUEHOYHbIX CcpeactBs  CHOPMUPOBAHHOCTM  KOMMETEHUMA  CTYOEHTOB,
pekoMeHAyeMbl ANA NPOBEPKM OCTATOYHbIX 3HAHUW NPWU NPOBEOEeHUN ANArHOCTUYECKUX
paboT:

OlK-3 CnocobeH MpUMEHsITb pac4yeTHO-TEOpPETMYECKMe MEeTOAbl ONsl M3YYeHUs! CBOMCTB
BELLECTB M NMPOLIECCOB C UX Yy4acTUeM C UCMOSb30BaHNUEM COBPEMEHHOWN BbIYUCIUTENBHOW
TEXHUKU

3agaHus 3akpbITOro TMNa

_ In2

1. BoipaxeHwne k  aBnaetcs BblpakeHMeM AN onpeaeneHus:
a) BpeMeHu nonynpespaLleHns 4ns OAHOCTOPOHHMX peakL i NepBoro Nopsiaka;
6) BpemeHu nonynpespaLleHns Ans OAHOCTOPOHHMX peaKkLMin BTOPOro nopsaka;
B) BpEMEHM NonynpeBpaLleHns Ansi OQHOCTOPOHHMX peakumni N-ro nopsaka;
r) BpeMeHu nonynpespaLleHns Ans oGHOCTOPOHHUX peakuuii TpeTbero nopsiaka.
2. Yto aBnsaetca onpeaeneHmem KUHETUYECKON KpUBON
a) kpuBas, n3obpaxaroLaa n3amMeHeHne HaTypanbHOro norapugmMa oT BpEMEHM;
6) kpuBasi, nsobpaxarowaa n3MeHeHne eCcATUYHOrO fiorapudma KoHUeHTpauum ot
BPEeMEHWY;
B) KpvBas, n3obpaxaroLias n3MeHeHe KOHLEHTpauun Kakoro-nmbo KOMMoHeHTa oT
BpPEMEHMY;
r) KpmBas, nsobpaxatoLlas n3aMeHeHne CKOpOCTU peakumm OT BPEMEHM.
3. Kaknm obpasom obuiee 4mcno ABONHbLIX CTONKHOBEHWI (Z) 3aBUCUT OT TeMnepaTypbl U
JasneHma?
a) Z cnabo 3aBMCUT OT TemnepaTypbl U HE 3aBUCUT OT AaBreHus;
1

T /2
6) Z pacTeTe nponopLMoHanbHo n P
B)Z~T'uP?%
r) Z He 3aBucut ot T n P.

4. Kakou Buf MMeeT OCHOBHOE ypaBHEeHWe 115 NOSTHOM CKOPOCTU MOHOMOMNEKYIISPHOM
peakuun B Teopun JinngemaHa?

. d[A] o
a) dr - km[‘q],
_d[4] 2
6) de - km[‘q] .

dra] kykgl4)®
B) dt Fl!z[ﬂ]+ﬁ:3;




_d[A] _ kykakg[A)
n o dt keyleglal+hy

5. Yto 13 ceba npeacraensieT d.. B dopmyne CeseprneHga?

a) paccTosiHme mexay 6eCKoOHeYHO yaaneHHbIMM MOneKynamu;

0) oMameTp Mornekynbl CTPEMSLLNNCS K 6ECKOHEYHOCTH;

B) ra30KMHETUYECKNA ANnaMeETP MONEKyIbl Npu T—«;

r) paccTtosHne mexay 6eCKOHeYHO yaaneHHbIMU aTOMaMu.

6. Ha kakom 13 pucyHkoB npep,CTaBneHbl KnHeTudeckue kpmsble ans A n B B obpatumon

peakuumn nepeoro nopsu:,Ka (b 0)?

K< < = I

A—4 B

7. Kak cBsi3aHbl KOHUEeHTpaunn BewectB B n C B peakuun A—2-»C+D ?
a) [B]:([C]+[D])=ki:kz;

6) [B]:[D/2]= ky:k»;

B) [BL:[D] = kz:ky;

r) [B]:[D] = ki:ko.

3apaHus ¢ pa3sBepHYyTbIM OTBETOM

1. MoxeT nv nopsifok peakuun 6biTb HyneBbIM, APOOHbLIM, OTpULATENbHBIM?

2. OCHOBHOM NOCTYyNaT XMMUYECKOWN KNHETUKN. PUBNYECKNIA CMBICIT KOHCTAHTbl CKOPOCTHU
peakumn.

3. ChopmynumpoBaTb NPUHLMIM HE3ABUCMMOCTM SNIEMEHTapPHLIX CTagun, crneacTeune,
BbITEKaKOLLEE U3 HEro N ero MaTeMaTn4eckyto hopmynmpoBky.

4. 3anuwmnTe BblpaxeHue ans ckopoctn peakumm No+3H,=2NH3 N0 KOMNOHEHTaM.

5. [Inga peakumu nepBoro nopsaka nonyunte anddepeHumnansHoe U MHTerpanbHoe
ypaBHEHME 3aBUCMMOCTM KOHLEHTpaLMmM OT BpeMeHU. HanTtu Bpems nonynpeBpaLleHns.
6. YUTo 03HauaeT TepMUH NyTb peakuun, KoopanHata peakumnmn?

7. Yem Bbi3aBaHa HEOOXOANMOCTL BBEAEHNA MOHATUS «PEaKLNOHHBIV LLEHTP
aKTMBMPOBAHHOIO KoMmnnekca»? YTo Takoe peakuMOHHbIN LEHTP?

8.MonyunTe n NnpoaHanuanpymnTe BblpaXkeHne A5 KOHCTaHTbl CKOPOCTH K

peakuun ona Monekyn pasHoro copta. OT Kakmx napameTpoB 3aBUCUT K ?

9. B Kakux peakumsx MMeT MeCTO 3aTpyaHEHWUSs], CBA3aHHbIE C OpOUTaNbHOM CUMMETPUEN: C
NNHENHBIM UNWU UMKINYECKUM aKTMBUPOBAHHbBIM KOMMekcom? KakoBbl MpUMepbl peakuuin,
paspeLLeHHbIX N 3anpeLLeHHbIX MO CnHY?

10. Kakne peakumm HasbiBaOTCA CNOXHbIMU? KakoBa mx knaccudukaums?

11. Yto Takoe ctexnomeTpuyeckas matpuua?

12. Monyynte ypaBHEHNE KNHETUYECKMX KPUBbLIX AN NOCNeA0BaTENbHOCTM peaKumm
nepBoro nopsaka.

13. Kak cBsizaHbl mexay cobov Bpems 4OCTUXKEHNS MaKCMManbHOW KOHLEHTpaLmm
NMPOMEXYTOYHOrO BelLleCcTBa U BPeMsi, COOTBETCTBYIOLLEe ToUKe nepernbda Ha KpnBon
N3MEHEeHMs KOHLEHTpauuy npogykra co BpeMeHeM?

BvmMonekynsipHon



Kputepumn 1 wkanbel oLeHNBaHUS:
[nsa oueHMBaHWA BbINONHEHWS 3a4aHn ncnonb3dyeTca bannbHas wkana:
1) 3akpbITbie 3agaHus (TECTOBbIE, CPEOHUIN YPOBEHb CIOXHOCTK):

. 1 6ann — ykasaH BepHbIl OTBET;

. 0 6annoB — yka3aH HEBEPHbI OTBET, B TOM YMCE YAaCTUYHO.

2) OTKpbITble 3afaHus (TECTOBbIE, MOBbLILEHHbLIN YPOBEHb CIOXHOCTN):

. 2 banna — ykasaH BepHbIi OTBET;

. 0 6annoB — yka3aH HEBEPHbI OTBET, B TOM YMCE YAaCTUYHO.

3) OTKpbITblE 3aaHUA (MUHU-KENCbI, CPEOHNA YPOBEHb CIOXHOCTW):

. 5 6annoB — 3agaHue BbINOSIHEHO BEPHO (MOMYyYeH NpaBwibHbIA OTBET, 06GOCHOBaH
(aprymeHTMpoBaH) xo4 BbINOMHEHNS (NP HEOBXO0ANMOCTN));

. 2 6anna — BbINOSIHEHNE 3aJaHNS COAEPXKUT HE3HaYMTENbHbIE OWNOKM, HO NpuBeaeH

NpaBUNbHLINA XO4 PACCYXOEHUN, NN MOJydeH BEPHbIN OTBET, HO OTCYTCTBYET 0O0CHOBaHME
X0Oa €ero BbIMOSHEHUsT (ECNM OHO ObINIO HEOOXOAWMBIM), UMW 3agaHue BbIMOMHEHO He
MOMHOCTbIO, HO MONyYEeHbl MPOMEXYTOYHblE (Y4acTUYHbIe) pe3ynbTaThl, OTpaxarwue
NPaBUNbHOCTL XO4a BLINOMHEHWUS 3aJaHusi, UNKW, B Crlydae ecnv 3agaHue COCTOUT U3
BbIMOMHEHMST HECKOMbKUX nog3agaHnin, 50% KOTopbIX BbIMOMHEHO BEPHO;

. 0 6annoB — 3agaHvWe He BbINOSIHEHO WM BbINOSIHEHO HEBEPHO (XOA4 BbINOSIHEHMS
owmnboYeH nnn coaepXnTt rpydble OWMOKKN, 3HAYNTENBbHO BAMSIOWIME HA LanbHenlee ero
n3y4deHue).



