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Cocrasutens ®OC: /
nonent kadenpst OXBT < 3.H. HypueBa

®OC pacemotpeH u 0100peH Ha 3acenanuu Kadenpsr OXBT, mpotokon ot
«11» anpens 2023r. Ne 8

3aB. kadenpoit / 0O.JI.AxcaHOBa

COTJIACOBAHO

Ipotokos 3acenanus kadeapst HXC, peanusyiomeli oAroToBKy OCHOBHOM 00pa3oBaTelbHOM
mporpaMmsl, oT «12» ampens 2023r. Ne 8

3aB. kahenpoit /7 P.3.ArzamoB

Dkcrnept: orBeTcTBeHHBIH 32 OOTI,
pa3paboTIUK y4eOHOro IlaHa, %,
nonent kap.HXC HXTU ®I'BOY /

BO «KHUTY» A.U.HoBoxxunosa




Hepelteub Komnemenuuﬁ u quukamopoe oocmudicenus Komnemenuuﬁ C yKaszanuem smanoe cﬁopmupoeanuﬂ 68 npouecce océoenun ()ucuunﬂunbl

Kommnerenmus: OIIK-1 CrnocoGen u3ydars, aHaIM3MpOBaTh, UCIOJIB30BATH MEXAHU3MBI XUMHUYECKUX PEAKIINM, IPOUCXOANIMX B TEXHOJIOTHIECKHUX MPOLIECCax
OKpY’KafoIleM MHpe, OCHOBBIBASICh HA 3HAHHSX O CTPOSHHUH BEIIECTBA, MPUPOJIEC XUMHUYECKON CBS3M M CBOMCTBAX Pa3IMYHBIX KJIACCOB XMMHYECKHX 3JIEMEHTOB,
COEIMHEHUM, BEUIECTB U MaTEpUaJIOB.

Nuaukatopsl JOCTUKEHUS KOMITETCHIIUU:

OIIK 1.1 3HaeT TeopeTHYECKHUE OCHOBBI XHMHUH, TPUHIIMITBEI CTPOCHHS BEIIECTBA, OCHOBHI KIacCH()UKAINY COENUMHEHHH, CTIOCOOBI IOMYUeHHS 1 XHMIYECKHE CBOHCTBA
COCJIUHCHHMI, OCHOBHBIC MEXaHU3MBI IMPOTEKAHUS XUMUUECKUX PEAKIIHA, OCHOBHBIC 3aKOHBI U COOTHOIIEHUS (PH3UUECKOI XMMHH, OCHOBHBIC 3aKOHBI TEPMOIUHAMHUKHU
HOBCpXHOCTHBIX HBHGHHﬁ, CBOﬁCTBa )Z[I/ICHepCHBIX CUCTEM, MCTOAbI UCCIICAOBaAHNA HOBerHOCTHBIX }IBHCHI/Iﬁ ILI/ICHCpCHBIX CUCTECM.

OIIK 1.2 ymeer uCHOIB30BATh XHMHYECKHE 3aKOHBI, CIPAaBOYHbIC IaHHBIE W KOIWYECTBEHHBIC COOTHONICHWS B XHMHYECKHUX PEAKIHUAX JUISI PEIIeHUs
npodecCHOHANBHBIX 3a/1a4, TPOTHO3UPOBATh BIMSHUE Pa3IMYHBIX (PaKTOPOB Ha PABHOBECHE, COCTABIIATH KHHETUIECKUE YPAaBHEHHUS, KIaCCU(PHUIIMPOBATH SIEKTPOIBI
nu C—)HCKTpOXI/IMI/I‘IeCKI/IC eIy, HpOBOI[I/ITb pvaeTm C UCIIOJIB30BAHUEM OCHOBHBLIX COOTHOHIGHI/Iﬁ TCpMOILI/IHaMI/IKI/I HOBCpXHOCTHI)IX SIBJ'IGHI/II\/'I 158 paC‘-ICTI)I OCHOBHBIX
XapaKTEePUCTUK JUCIIEPCHBIX CUCTEM.

OIIK 1.3 BnageeT HaBbIKAMU OMKMCAHUS CBOMCTB MPOCTHIX U CJI0KHBIX BEIIECTB HA OCHOBE 3JIEKTPOHHOT'O CTPOCHHUSI, SKCIIEPUMEHTaIbHBIMU HaBbIKAMU OINPEICICHUS
(¢U3NUECKNX M XUMHUYECKHX CBOWCTB COCTUHEHHUH, YCTAHOBICHHUS CTPYKTYPhl COCIMHEHHH, HAaBbIKAMU PpEIICHHWs THUIOBBIX 3aJad B 00JaCTH XHUMUYECKOU
TEPMOJIMHAMHKH, (ha30BBIX paBHOBECH U (ha30BBIX MEPEXOIOB, IEKTPOXUMUHU H XUMHYECKON KHHETHKU

Nupukatopsl Orarsl GOpPMUPOBAHUS KOMITETEHITHH HanmenoBaHue oeHOYHOTO
JIOCTUKEHHUS (ykazatb Bce Temsl u3 PI1J]) cpeacTsa
KOMICTCHIIHA Jlekuuu IMpakTHyeckue JTaGopaTopHbIe KypcoBoii mpoekt
KOMICTCHIINA 3aHATHS, 3aHSATHS (pabota)
nabopaTopHBIN
PAaKTUKYM
OIIK-1.1 Tema 1, Tema 2, Tema 3. | He npegycMoTpeHbl Temal, Tema 2, rema 3. | He npegycMmoTpena Jlabopamopnas paboma.

Konnoxeuym. Konmponvras
paboma y 3a04HUKO8, IK3AMEH.

OIlIK-1.2 Tema 1, Tema 2, Tema 3. | He npegycMoTpeHbI Temal, Tema 2, Tema 3. | He mpegycMmoTpena Jlabopamopnas paboma.
Konnoxeuym. Konmponvnas
paboma y 3a04HUKO8; IK3AMEH

OIIK-1.3 Tema 1, Tema 2, Tema3. | He npexycmMoTpeHbl Temal, rema 2, Tema 3. | He npeagycmorpena Jlabopamopnas paboma.
Konnokeuym. Konmponvras
paboma y 3a0UHUKO8, IK3AMEH




Ilepeuenv ouenounvix cpeocme no oucyuniune

HlIxana ouenusanusn

Indposoe
BbIpasKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHAMKATOPOB JOCTH:KeHHs TPU (popMe KOHTPOJIS:

IK3AMeH / 3auem ¢ Ol(eHKOIZ
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87 -100

OTiIn4yHO
(3aureno)

OneHKka «OTJIUYHO» BBICTABIACTCA CTYAEHTY, €CIH TEOPETHUECKOe COAep KaHUe
Kypca OCBOEHO IIOJHOCTBIO, 0€3 MpOoOENoB; MCYEPIBIBAIOIIE, MOCIEN0BATEIBHO,
YETKO M JIOTHYECKH CTPOWHO H3JlaraeT MaTepuall; CBOOOJHO CIpaBisieTCsl C
3a7layaMy, BOIPOCAMHM U JPYTMMHU BHUJAaMU IIPUMEHEHUS 3HAHUI; UCIOJIb3YeT B
OTBETE JIONOJIHUTEIbHBIM MaTepuall BCe IPEJyCMOTPEHHBIE IIPOrpaMMON 3aJaHuUs
BBINTOJTHEHBI, KaueCTBO MX BBIIOJIHEHHS OIIGHEHO YHCIOM O0auioB, ONU3KUM K
MAaKCHMAaJIbHOMY;  AHAJIM3UPYET  IIOJYYEHHBIC  PE3YJbTAThI; IIPOSABIIAET
CaMOCTOSITENILHOCTh NPH BBINOJHEHUH 3aJaHUH

74 - 86

Xopomwo
(3a4TeHo)

OneHKa «OTIUYHO» BBICTABISAETCA CTYAEHTY, €CIH TEOPETHUYECKOE COAEpIKaHUE
Kypca OCBOEHO IIOJHOCTBIO, 0e3 MpOoOENoB; MCYEPIBIBAIOIIE, MOCIEA0BATENBHO,
YETKO M JIOTHYECKH CTPOWHO H3JaraeT MaTepuall; CBOOOJHO CIIPABISIETCS C
3aa4aMy, BONPOCAMHM M APYTUMH BUAAMH INPHMEHEHHs 3HAHHUU; HCHOIb3YET B
OTBETE JIONOJIHUTEIbHBIM MaTepuall BCe IPEJyCMOTPEHHBIE IIPOrpaMMON 3aJaHuUs
BBINIOJIHEHBI, KaueCTBO MX BBINOJHEHHS OIIGHEHO YHWCIOM 0ajuioB, OJIU3KUM K
MaKCHMaJIbHOMY; QHAIU3UPYET  IOJIYYEHHBIE  PE3yJbTaThl; HIPOSABIISAET
CaMOCTOSITEJIbHOCTb 1P BBIIIOJIHEHUU 33 JaHUI

60 - 73

YV nosiersopure
JIBHO
(3auTeHo)

O1eHKa «yIOBJIETBOPUTEIHHO)» BBICTABIACTCS CTYICHTY, €CIH TEOPETHYECKOe
COJIepKaHMUE Kypca OCBOCHO YaCTHYHO, HO IPOOETsl HE HOCAT CYLIECTBEHHOTO
XapakTepa, OOJbITHHCTBO MPEAYCMOTPEHHBIX IPOrPaMMOii 3a/IaHKil BBITIOJIHEHO, HO
B HUX UMEIOTCS OLINOKH, IPH OTBETE HA ITOCTABICHHBIH BOTIPOC CTYAEHT JOITyCKaeT
HETOYHOCTH, HEAOCTATOYHO IpaBWIbHbIE  (QopMynnupoBKH, HaOmMOgarOTCS
HapylIEeHHUs] JIOTUYECKOM TIOCIeN0BaTEIbHOCTH B H3JIOKEHHH IIPOrPpaMMHOTO
MaTepuana.

OmueHKa «3a4TE€HO» BBICTaBIISCTCS CTYACHTY,
€CIIM  OTBETHl Ha BOMNPOCH 10 TEMaM
JTUCLUIUIMHBL TIOCTIECOBATENbHBI, JOTHYECKH
W3JIOKCHBI, JOIYCKAIOTCS HE3HAYHMTEIIbHBIC
HEoueTsl B OTBETE CTYIEHTa, TaKHe Kak
OTCYTCTBHE  CAaMOCTOSITEIHHOTO  BBIBOJA,
pedeBble ONIHOKHU H TIp.

Hixe 60

HeynosnerBopu
TEILHO
(He 3auTeHO)

OueHKa «HEYIOBIETBOPUTEIHHO» BBICTABIISIETCS CTYAEHTY, €CIM OH HE 3HaeT
3HAQUUTEIBHOW YacTH IPOTPaMMHOIO MaTepHalla, JOMYCKaeT CYIIEeCTBEHHbIE
OIIMOKH, HEyBEpPEHHO, C OOJBIIMMHU 3aTPyIHEHUSMH BBIIOJHSET NPAKTUYECKHE
paboTel, HE0oOXOAWMBIE MPAKTUYECKHE KOMIIETCHIMHM He c(hopMHUpOBaHEI,
OONBIIMHCTBO MPEAYCMOTPEHHBIX HPOTpaMMOi oOy4deHHs y4eOHBIX 3aJaHUi He
BBITIOJTHEHO, KAYeCTBO WX BBIINOJHEHUS OICHEHO YHCIOM OamjoB, OJIM3KHUM K
MUHUMAaJIbHOMY

OHGHKa «HEC 3a4TCHO» BBICTABJISACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOBHBIX
IIOHSTUH TEMBI JUCHUILIIMHBI, HC OTBCYACT Ha
JOIOJIHUTEJIBHBIE W  HABOJAANIUE BOIPOCHI
npenoaaBaTeiis.




3 — cemecmp — ouHaA/04UHO-3A04HAA/3A04HAA POPMbL.

Ouyenounvle cpedcmea Kon-60 Min, 6annoe Max, 6arnoe
Jlabopamopnasn paboma. 2/1/1 8 16
Konnoxeuym 4/414 20 32
Konumponvnasn paooma y 1 8 12
3A04YHUKO8

IK3amen 24 40
Hmozo 36 60

4 — cemecmp —ouHnaA/04HO-3A0UHAA/ 3A0UHAA POPMObL.

Ouyenounvle cpedcmea Kon-60 Min, 6annoe Max, oannos
Jlabopamopnasn paboma. 2/1/1 8 16
Konnokeuym 4/4/4 20 32
Konumponvnasn paboma y 1 8 12
3A04YHUKO8

IK3amen 24 40
Hmozo 36 60




MuH#CTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BhICIIIET0 00pa3oBaHus
«KazaHcKkuii HallMOHAIBHBIN UCCIIEI0OBATEIILCKUN TEXHOJIOTHYECKUN YHUBEPCUTET»
Dakynvmem- mexHON02UYECKULL
Kageopa - OXPT
Hampasnenue 18.03.01 «XuMudeckas TEXHOJIOT U
npoduis/mporpamma:
«XuUMHUYecKast TeXHOJIOTHUS OpPraHnvYCCKUX BCHICCTB»
«XUMHYECKAST TEXHOJIOTHS BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ))
«XUMHYECKasi TEXHOJIOTUS IPUPOIHBIX SHEPTOHOCUTENEH U YIVIEPOIHBIX MATEPUAIIOB)
Cemectp_3
JK3aMeHANMOHHBbIE BONMPOCHI 0 KyPCY AMCHMILINHBI « DU3n4vecKass XuMus»
(3 cemecTp)

1. OcHoBHbIE OIpeneseHUus] W TOHATHUS XUMHUYECKOW TEepMOIAMHAMUKU (CHcTeMa, Iapamerp,
(GyHKIUS COCTOSTHUS, TIpotiecc). BHyTpeHHss sHeprus, TerioTa u padota. CBA3b MEXy HUMU.
I[TepBbIii 3aKOH TEPMOAMHAMUKH, GOPMYIUPOBKU U MAaTEMATUYECKOE BBIPAKEHHE.

3. Tepmoxumus. TeroBbie 3(h(eKTHI peakuii Mpu H30XOPHOM B H300apHOM mporeccax. CBs3b
MEXIy TepMOJUHAMUYECKHMMM BEIMYMHAMU H300apHBIX M HM30XOPHBIX MPOLIECCOB. 3aKOH
I'ecca u cnencTBus U3 HeroO.

4. TennoemKkocTh BelecTB. M30xopHas u u3o0apHas TEIUNIOEMKOCTH. 3aBUCUMOCTb TEIJIOBOTO
addexTa peakuu oT Temreparypsl, 3akoH Kupxroda, ananus ypasuenust Kupxroda.

5. IlpubnmxeHHoe W TOYHOE HMHTErpupoBaHHe ypaBHeHHMs Kupxroda u pacuerbl TEmIoBbIX
a¢dekToB Tipu 000U TeMIIepaType.

6. Camonpon3BOJIbHBIE, paBHOBECHBIE M HECAMOIPOM3BOJBbHBIE TMpolecchl. JlBa MeToda
onpezeNieHusT BO3MOXKHOCTH, HANpaBJIEHUs M TIpeAesa MNpPOTEKaHUS CaMONPOU3BOJIBHBIX
IIPOLIECCOB.

7. ObpaTumble U HEOOpaTUMBIE MPOIECCHl. DHTPONUS Kak Mepa Oecrnopsjika. DHTPONUS U
TEpMOJIMHAMHUYECKasi BEPOATHOCTh. YpaBHeHHEe bonbumMana. TepmoauHaMuueckuil B3I Ha
SHTPOIHIO.

8. BTopoii 3aK0H TepMOIMHAMUKH, MAaTEMAaTHUYECKOE BbIPA)KEHHE.

9. DHTpoONUS KaKk KPUTEPHA HAIPABICHHOCTH CAMOTIPOU3BOJIBHBIX IPOIIECCOB.

10.Oueprus 'n606ca u sneprus I'enbMrosbia, UX CBsA3b ¢ paboTOIl mporecca.

11.TepmomuHamuyeckre (GYHKIUA KaK KPUTEPUW HAMPABICHHOCTH CaMOIPOHM3BOJIBHBIX
IIPOLIECCOB.

12. TepmomuHamMHuyeckre XapakTepucThueckue GyHknmu. BwBox ypaBHenums ['mObca-
I'enbMromnsna.

13.XuMudecKuit MOTeHIINAIL.

14 . Xummnueckoe paBHOBecHE. 3aKOH JIeHCTBUS Macc. BBIBO KOHCTaHTBI paBHOBECHS.

15.Crioco0b! BeIpasKeHHsI KOHCTAHT PABHOBECHSI M CBSI3b MEXKIY HUMU. XMMHUYECKOE PABHOBECHE
B T€TEPOTreHHBIX CUCTEMAX.

16.U3otepma Bant-I'opda u ee ucrmonp3oBaHHE Il ONPENEICHUST HANPABICHUS MPOTEKAHUS
XUMHUYECKON peaKIuH.

17.3aBucuMOCTb KOHCTAHThI pABHOBECHS OT TeMIIEpaTypbl (ypaBHEHUE N300aphl U H30XOphl BaHT-
l'odda): ananu3 ypaBHeHUs: N300apHI.

18.UnTerpupoBanue ypaBHeHUs n300apsl Bant-I'odda.

19.3aBrcHMOCTh KOHCTAHTHI pAaBHOBECHS OT JIaBJeHuUs, ypaBHeHue [Inanka, ero ananus.

20.Ypasuenue uzobapsl Bant-I'opda u ypaBHenue [lnanka kak KOJTMYECTBEHHOE BBIpAKCHHUE
npunuuna Jle [larenbe.

21.Tpertwnii 3akoH TepMoauHaMuku. TermoBas Teopema Hepucra. Pacimpennas ¢popMynupoBka
[Tnanka. PacueT aGCOMOTHOI SHTPOIUH.

no



22.Pacyer KOHCTaHTbHI paBHOBECHUS 1O TAOJMYHBIM 3HAUCHUSIM, NPH 3aaHHOM Temmneparype (I u
Il mpubmmwkenue Ymmxa, meron IlIBapivana-TeMkuHa), WHTErPUPOBAHUEM H300apbl, IO
KOMOMHHMPOBAaHHBIM PABHOBECHUSIM.

23.TepMoMHaMMKa peEaJbHbIX TI'a30BbIX CUCTEM. YPaBHEHHUE COCTOSIHMS pEalbHbIX Ta30B.
TepMoanHaMuKa paBHOBECHM B peaJIbHBIX ra30BbIX cucTeMax. @yruTUBHOCTh U aKTUBHOCTD.

24.®a30Boe paBHOBECUE, MOHATUA «(a3ay, «KOMIIOHEHT», «CTeNeHb cBOOOIb». IIpaBuno ¢a3
['u66ca. Knaccudukanus cucteM B COOTBETCTBHH ¢ TipaBmiioM (a3 ['nboca.

25.01H0KOMIIOHEHTHBIE cucTeMbl. Jlmarpammel coctosiaus Bojibl, CO2 U cephl.

26.TeruoBbie 3¢ ¢ekTs pa3oBbIX nepexonoB. YpaBHenue Kianeiipona - Kmaysuyca, BBIBOA U
aHanu3. MarerpupoBanue ypaBHeHusa Knaneiipona - Kinaysuyca.

27.PacTBOpBl. XapaKkTEepUCTHKA M CBOICTBAa PacTBOPOB, CIOCOOBI BBIPAKEHHS KOHIICHTPALUH.
WneanbHble, npeaeabHO pa30aBiIeHHbIE U pealbHbIE PACTBOPBI.

28.JlaBiieHue HACBHIIEHHOTO TNapa Haja pacTBopoM. 3akoH Payma. OrtpunartensHble U
HOJIOKUTEIbHBIE OTKJIOHEHUS OT 3aKOoHa Payss.

29./lnarpaMMbl  «JIaBJICHHE - COCTaB» W «TeMIepaTypa - COCTaB» JKUAKHUX CHCTEM C
HEOr'paHMUYEHHOM B3aUMHOI pacTBOPUMOCTBIO KOMIIOHEHTOB. 3akoHbl KoHOBas0OBA.

30.ITeperonka u pekTU(UKANKS JABOWHBIX JKUIKAX CHCTEM C HEOTPAHWYCHHOW B3aMMHOMN
PacTBOPUMOCTbIO KOMIIOHEHTOB.

31.JIByXKOMIIOHEHTHBIE PACTBOPHI, OAMH M3 KOMIIOHEHTOB KOTOporo Heneryd. [loBblmienue
TEeMIIepaTypbl KHUIECHUs, MOHMW)KEHUE TeMIepaTypbl 3amep3aHus pacTBopoB. OnpezencHue
MOJISIPHOM Macchl PacTBOPEHHOTO BemiecTBa (30ymnuockonus U kpuockonus). Koaddumuent
Baur-T'odda i. OcmoTHYIECKOE TaBICHUE PACTBOPOB.

32.PaBHOBecre B JIBOMHBIX KOHJCHCHPOBAHHBIX CHCTeMax. JluarpamMmbl —COCTOSHUS
HEU30MOP(HOIUIABSIIIMXCA CHCTEM C IIPOCTOM IBTEKTHKOH Ha mpumepe Bi - Cd, ¢
o0pa3oBaHMEM yCTOMYMBOTO XHMHYECKOTO COeIuHeHHs Ha mpumepe Mg - Sn,
nzomophHoruaBsmuxcst  Bemects  (Ag  -Au). KpuBble oOxJaxaeHHs ~ OJHO- U
JIBYXKOMITOHEHTHBIX CUCTEM, TEPMUUECKUN aHAIIN3.

33.0rpannyeHHas B3alMMHas PAaCTBOPHUMOCTb XHJIKOCTEH. J(marpaMma COCTOSHUS «aHWJIUH -
BOJIAY.

34. TpeXKOMIOHEHTHbIE CHCTEMBbI, U300pa)keHne cocTaBa, TpeyroibHuku ['mboca u Pozebyma.
OrpanuyeHHas  pacTBOPUMOCTb B  TPEXKOMIIOHEHTHbIX  cuctemax. KoadpounueHt
pacnpeesieHus ¥ 3aKOH pacipeleeHns. DKCTPaKIIHsL.

IIpumepHbIe 3a1a4u K 3k3aMeny (3 cemecTp)

1. JIna peakuuu CO2 + H2 = HCOOH() paccuuTaiite a)tenioBoit a¢¢ext npu p=const; 6) npu
V=const; B) AS; r) temnoBoii »pdext npu T=500 K, cumras C,=const; m) HamummTe
BBIPAKEHMS 111 KOHCTaHT paBHOBecus Kp u Kc.

2. B oowveme 10 1 cmemranu 29 r 6yrana u 10 r Hz. Onpenenure coctaB paBHOBECHOW CMeCH, €CITU
JUTSL TaHHOW peakiuu pu temiepatype T koncranta pasHoBecust Kc=2 (CsH1o = C4Hs + 2H2).

3. B oobeme 10 1 B3stm 320 T O2, 10 T H2 1 180 1 mapoB Bojbl. OnpeienuTh , B KAKYI0 CTOPOHY
nonzaer peakuus, eciau Ke=10 mpu temmnepatype T. B kakyro CTOpOHY CMECTHUTCSI paBHOBECHE
XUMHUYECKON peaklnu, eciii 1) B paBHOBECHYIO CMeCh J100aBUTh MapoB BOJbI, 2) MOBBICUTH
TEMIEPATYPY, 3) YBEIUUUTD JaBJICHHUE.

4. Bonuslii pactBop, coaepxaruii 0,225 mons/kr NaOH, 3amep3aet npu temneparype -0,667°C.
Omnpenenure Kaxymytocss crenenb auccormannd NaOH B srom  pactBope, ecnn
KpHOCKOMHUYecKast KOHCTaHTa Bozbl 1,86 K-kr/mMoub.

5. 68,4 1 caxapossl pactBopeHo B 1000 r Bogwl. PaccuuTaiite: a) Temmnepatypy 3amep3anus, 0)
TeMrneparypy kumneHus pactBopa. Kpuockomuueckas u 30yJIMOCKONMUYECKass MOCTOSHHbBIE
BOJIbI paBHbI 1,86 u 0,52 K-kr-Moinb ™, COOTBETCTBEHHO.

6. Omnpenenure 3Hak AV, AH, AS, dp/dt qis mepexona H2Owy — H2Op).



Paccuuraiite naBneHne napoB Boabl Hax 10%-HbBIM BOJHBIM pPAacTBOPOM alE€TOHA IIpU
temnepatype 60 °C, cuurtas pacTBop uIcalbHbIM. JlaBjieHHE HACBIIIEHHOTO Mapa Haj 4YHuCTOU
BOJION Npu JaHHOU TemmnepaTtype paBHo 19919 Ila.

JK3aMeHANMOHHbIE BONMPOCHI M0 KyPCY AMCUMILINHBI «DU3nYecKass XUMHUD)
(4 cemecTtp)

1. Xumunueckass kuHeTuka. [IOHATHA CKOPOCTH M KOHCTAHTBI CKOPOCTH PEaKLUHU. 3aBUCUMOCTb
CKOPOCTH peakiuu OT KOHUeHTpanuu. OOmmMid W YacTHBIA TMOPAIKU PEaKIHH, TOHSITHE
MoJieKyJsipHocTU. BeiBon ypaBuenuit 0, 1, 2, 3 mopsaka peakuud. MeToabl onpeneaeHus
HOPSJIKA PEAKIIUH.

2. KuHeTuka CIIOKHBIX peakiMid: oOpaTUMbIX, NapajlUlebHBIX U I0CIIEA0BaTEeNbHBIX. BbIBOJ
YPaBHEHUH JUJI1 KOHCTAHT CKOPOCTEHN CIIOKHBIX PEaKLMi U UX KMHETHUYECKUE KpuBble. Meron
CTAIlMOHAPHBIX KOHIIEHTpanui boaeHrenHa.

3. 3aBUCHUMOCTH CKOpPOCTH peakuumu oT Temneparypbl. llpaBmno Bant-IT'odhda m ypaBHenue
AppeHuyca B SKCHOHEHIMaNbHOU, AuddepeHunansHoil 1 MHTErpanbHoi gopme. Boion
ypaBHeHus Appenuyca. JIBa Merona pacuera 3Hepruu axtuBauuu. Cs3p npaBuia Bant-
l'odda c ypaBHeHuem Appenuyca.

4. Teopust akTUBHBIX CTOJNIKHOBeHUU. BhiBoa ypaBHeHuss TAC. MoOHOMONEKYIISIpHBIE PEAKIIUH C
touku 3peHusa TAC. Teopus Jlunnemana, ero ananus.

5. Teopus aktuBupoanHoro komiuiekca (TAK). BeiBog ocHoBHOro ypaBHenust TAK. YpaBHenue
Olipunra. @U3N4YECKU CMBICI PHTPOIIMH U SHTAJIBIINY aKTUBALUH.

6. Kunernka peakuuii B pactBopax c¢ touku 3peHuss TAC um TAK, ypaBnHenme bpencrena-
bbeppyma a1 MOHOMOJIEKYJSAPHBIX U OMMOJIEKYJSpHBIX peakuuid. KuHeTnka peakuuii B
pacTBOpax 3JEKTPOIUTOB, BBIBOJ YPaBHEHHUSI.

7. Lennsle peakiuu. CTaguu 3aposkJIeHUs, pocTa U oOpbiBa 1ienu. KuHeTHka Hepa3BeTBIEHHBIX
U Pa3BETBJIECHHBIX LIEMHbIX peakuuil. BoiBos ypaBHeHus CemeHOBa, ero aHanus. BepxHuil u
HVDKHMM ITpeZiesbl B3pbIBAEMOCTH.

8. Tumer ¢poroxumuueckux peakuuii (OXP). 3akoHBI POTOXUMHH, BBIBOJI YPAaBHEHUSI CKOPOCTH
OXP.

9. I'ereporennsle mporecchl U ux craand. CTanroHapHas U HecTanuoHapHast Tudysus, 1 u 2
3akoHbl Puka. [Ipumepsl npoueccoB cranuoHapHoi Tuddy3un. BeBoJ ypaBHEHHS CKOPOCTH
peakuuu Ha rpaHulie pa3zena a3, ero aHaaus.

10.  Ancopbuus. OcobeHHOCTH aacopOLMK Ha TBEPAOM KarajauszaTtope, Teopus JleHrmropa.
VYpaBHeHus JIenrmropa u @pennnmxa.

11. OcHoBHBIE TOJNOXKEHUS M OCOOEHHOCTH KaTanu3a. KhHeTHka TrOMOTeHHOro KaTallu3a.
BriBoa 1 aHANMM3 KUHETHYECKUX YpaBHEHUN ¢ yuyacTueM BeiecTB Appennyca u Baut-I'odada.

12. KucioTHO-OCHOBHOW TOMOTEHHBIH KaTajiu3, 3aBUCUMOCTb KOHCTAHTBl CKOPOCTH
crienduaeckoro karaiauza oT pH cpenpl.

13.  Ocobennoctu rereporeHHoro kartanusa. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIA U

KHCJIOTHO-OCHOBHOM KaTayin3. AKTUBHOCTb KaTajau3aropa. Teopuu reTeporeHHOro Karauausa,
MyJbTUIUIETHas Teopus bamanauHa (IpUHOMIBI HDHEPrETHUECKOTO U CTPYKTYpHOTO
COOTBETCTBHS).

IIpumepHbIe 3a1a4H K 3K3aMeHy (4 cemecTp)

3anaua 1. /{ns xumMuueckoil peakiiuy NoJay4yeHbl KHHETUYECKHE JTaHHbIE!

T, MUH 0 10 30 50 70

C, Monb/n 0,400 0,270 0,164 0,118 0,092
Onpenenure NOPAIOK PEAKIIUH METOJAOM MOJICTAHOBKH.

Bagaua 2. /[ XMMHYECKOH pEaKIMU, OMKMCHIBAGMOW KHHETHUYeCKHUM ypaBHeHHEM W=KCa,
HavyaJbHasi KOHIICHTPAIIUS BEIIeCTBAa A cocTaBisuia 2,5 MOJb/1, a 3a 45 MUH OT Havyaia peaKkiuu




KOHIIGHTpaLUsi €ro yMeHblIwiach Ha 1,5 monb/n. PaccumrtaiiTe BpeMs MOJyMpeBpallieHus
BELIECTBA A.
3agaua 3. Peaknus A + B — [ npoTekaet 1o cieayoumeMy MeEXaHu3My:

k
INETTR

A* - mpomexxyToyHasi HeyCToWunBas yacTuia. Vcrnonb3ys MeTo] CTalluOHAPHBIX KOHLEHTPALUN
Bopenmireiina, BeIpazuTe CKOPOCTH MPOLIEcca Yepe3 KOHIICHTPALUIO TIPOMEXYTOYHOTO BEIECTBA,
€CJIM JJUMHUTHPYIOIIEH SBIISICTCS BTOpas CTaIusl.

3anaua 4. Bo CKOJIBKO pa3 yBEJIMUYUTCA CKOPOCTh razoBod peakuuu npu 350 K, eciu B
KMHETUYECKYI0 CHUCTEMY BBECTH TBEpAbIH KaTanu3aTop. DHEprus akTHBAlMM peakuuu 0e3
Kataimszaropa paBHa Ei1=56 «k/Dx/mMoms, a ¢ karammzatropom - Ex=21 kJ[x/Modib.
[TpenskcrnoHeHIIMATBFHBIE MHOKUTENH B YpaBHEHUU AppeHnyca B 000MX CIydasiX paBHBL.
3amaua 5. Xumuueckas peakiysi MPOTEKAaeT COrJacHO KHHeTHYeckomy ypaBHeHHI0O W=KCACsg.
PaccunraiiTe KOHCTaHTYy CKOPOCTH PEaKIMH, €ClId HayalbHbIE KOHIEHTpaluu BemecTB A u B
cocraBisuk 1,5 mMonb/i1, a 3a 80 MUH OT HayaJla peakuu u3pacxogoBaiock mo 0,37 MoIb/a
BelecTB A u B.

3agauya 6. J[ns XUMHUYECKOW pEaKIMU, OMUChIBaeMON KuHeTndeckuM ypaBHeHHeM W=KCaCpg,
HavyalbHbIe KOHIeHTpaluu BemiecTB A u B cocrasmsuin: [Calo=0,5 mons/m, [Cg]o=0,9 Moib/i.
UYepe3 30 MMH OT Haudana peakuud KOHIEHTpamus BemectBa A coctaBmia 0,25 mone/n, a
KoHIeHTpanus BeniectBa B - 0,30 monb/n. PaccuuTaiite KOHCTaHTY CKOPOCTH PEaKIIUU.

Kpumepuu oyenku sxzamena no oucyunaune b1.0.21 «@usuueckana xumua»

OneHka Onucanue

O1ieHKa «OTIMYHO» BBICTABIISIETCS CTYACHTY, €CIIH TEOPETHYECKOE COIePIKAHHE
Kypca OCBOCHO MOJIHOCTBIO, 63 Mpo6eIioB; HCUEPIBIBAOIIE, TOCIEA0BATEIHHO,
YETKO W JIOTHYECKH CTPOMHO W3JaraeT MaTepHal;, CBOOOIHO CIPAaBISETCS C

OtinuHO 3aJa4aMu, BOMIPOCAMH U JAPYTMMH BUJIaMH PUMEHCHUS 3HAHHIA;, UCIOIb3YET B
(87-100 6an510B) | OTBETE MONONHUTENBHBIM MaTepual BCE MNPEAYCMOTPEHHBIE IIPOrPAMMOIL
3aJlaHUS] BBITIOJIHEHBI, KAYECTBO MX BBIMOJHCHHS OIEHEHO YHCIOM OalioB,
OMM3KUM K MaKCHMaJbHOMY; aHaJM3UPYET MOJYYEHHBIC pE3YJbTaThl,
HPOSIBIISICT CAMOCTOSITEIBHOCTD TIPH BHITIOJHCHUH 33 JaHUI

OmneHKa «XOpOIIO» BBICTABIIACTCS CTYAEHTY, €CIH TEOPETHUECKOE COJepiKaHHe
Kypca OCBOEHO TIIOJIHOCTbIO, HEOOXOIUMBIE MPAKTUUECKHE KOMIIETCHIMH B

Xopoo OCHOBHOM C(OpPMHUpPOBaAHBI, BCE MPEAYCMOTPEHHBIE NPOTPAMMON OOy4eHHs
(74-86 6anioB) | ydueOHbIC 3a/1aHUS BBHITIOJIHEHBI, KAYECTBO MX BBIMOJIHEHHS JJOCTATOYHO BBICOKOE.
CryneHT TBepAO 3HAeT MaTepHajl, IPaMOTHO M IO CYIIECTBY H3JaraeT €ro, He
JIONTYCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

OmueHKa «yJOBJIETBOPUTEIBHO» BBICTABIACTCA CTYAEHTY, €CIH TEOPETHYECKOEe
COZIep’KaHME Kypca OCBOGHO YAaCTHYHO, HO IPOOETbl HE HOCAT CYIIECTBEHHOTO
VYaoBneTBOpHUTENb | XapakTepa, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMON 3aJaHril BBIIIOJIHEHO,

HO HO B HHUX WMEIOTCS ONIMOKHW, MPU OTBETE€ HA TOCTABJICHHBIM BOIPOC CTYICHT
(60-73 6anioB) | JOTyCKaeT ~ HETOYHOCTH,  HEJAOCTATOYHO  NpaBWIbHBIE  (OPMYIHPOBKHY,
HaOJIIONAIOTCS HAapyLIeHHs JIOTMYECKOW IOCIEAOBAaTEIbHOCTH B H3JI0KEHHU
IPOrpaMMHOT0 MaTepuaa.

OHCHKa «HCYOOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, €CJIM OH HE 3HACT

He ynosnetso- .
3HAYUTETHFHON YacTH MPOTPAMMHOTO MaTepuaia, IOMYCKAeT CYIICCTBEHHBIE

pHUTEITBHO
(venee 60 OIMOKY, HEYBEPEHHO, C OOJBIIMMHU 3aTPYJHCHHUSMH BBITIOTHSCT MPAKTUYCCKHC
fan108) paboOThl, HEOOXOAMMBIE MPAKTUYECKHE KOMIIETCHIIMM HE C(HOPMHPOBAHBI,

OOJIBIITMHCTBO MPETYCMOTPEHHBIX MPOTrpaMMOi 0OydeHHsI YIeOHBIX 3adaHUi He




Onenka Onucanne

BBIIIOJTHCHO, KAa4YCCTBO HMX BBIIIOJHCHUA OILCHCHO YHUCIIOM 6aJIJIOB, ONU3KUM K
MUHHUMaJIbHOMY

MuHHCTEepCTBO HAyKHU U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHexaMCKUl XMMHKO-TEXHOJIOTHYECKUI UHCTUTYT ((prnan)
(benepanbHOro rocy1apcTBEHHOTO 0I0PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIET0 00pa30BaHuUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET
Daxynomem- mexHONI02ULECKULL
Kageopa - OXBT
Hanpasnenue 18.03.01 «XumMuyeckas TEXHOIOTHSI»
npoduIb/Iporpamma:
«XHUMHYECKasi TEXHOJIOTUSI OPTAHMYECKUX BEILIECTBY
«XUMUYECKast TEXHOJIOTHSI BEICOKOMOJIEKYJISIPHBIX COCTMHEHHIN
«XHUMHYECKasi TEXHOJIOTUSI IPUPOIHBIX SJHEPITOHOCUTENEH U YIIIEPOJIHBIX MAaTEPUATIOBY

Cemectp_3

KommiekT n1adopaTropHbix pador
no puciumiange 51.0.21 «®uznveckas XUMHUD»
Tema 1

«OcHoBHbIE OHATHUS Pu3NYecKol XUMHU. XHUMHUYECKasi TEPMOJIMHAMHUKA U
XuMH4yeckoe paBHoBecue. Tepmoxumus
Jladoparopnasi padora Nel
«IKCNEePUMEHTAIbHOE ONpeaeieHHe TEMJIOTHI PACTBOPEHHUS COTH»

[{enb paboTHI:

1. Os3HakomIIeHHE C TEPMOJMHAMHUKON PACTBOPEHUS COJICH;
2. OcBoeHHue KaTOPUMETPUIECKOTO METO0/1a U3MEPEHHUSI.
IIpropkl M PEaKTHUBLI:
1. Kamopumertp B cbope.
2. CexyHIOMEp WIIH JPYTON XPOHOMETP.
3. Crakan xumudecknit Ha 300 miI.
4. Becol ananutuaeckue 10 200 r.
5. Boma nuctuimpoBaHHas.
6. Comu: Kl, KCI, KBr, K2SO4, NHsNO3, NH4Cl wmu ap.
1. Teopernueckoe BBeleHMe.

1.1. Teriora pacTBOpeHHUsI CONEM.
[Ipu pacTBOpeHuUU coseil MPOUCXOAT ABA OCHOBHBIX MpoIecca:
bU3UYEeCKU — pa3pylIeHne KPUCTALTHYECKON PEIIETKA C OJHOBPEMEHHOM AJIEKTPOIUTHICCKOM
JUCCOIMAlMell COJIM M XUMHMYECKUH — CcoJIbBaTalusi MOJIEKYJl M HOHOB COJIM B PacTBOpE.
CnenoBarenbHO, COTJacHO 3aKoHY ['ecca, TEIUIOTY pacTBOPEHUS COJIM CIEAYEeT paccMaTpHUBAaTh
KaK CyMMY TEIJIOT YKa3aHHBIX MPOLIECCOB:

AHp= AHgy + AHy,
rie AHg— TerioTta Gpu3ndeckol CTanuu;

AHy - TemioTa XMMHUYECKOW CTaauu IpoIiiecca.

Temnmora ¢uzMyecKoil CTaiuu PaCTBOPEHUS 3aBUCHUT OT MPOYHOCTH KPUCTAIUTHUECKOM
pEIIeTKHU COJU U OOBIYHO ObIBaeT nonoxutenbHoi (AH¢>0). Xumuueckas cTaauu pacTBOpEHUs
0OBIYHO COTIPOBOMKAACTCS BBIJICICHUE TEIUIOTHI, T.€. €€ TeruioTa orpunatensHas (AHx<0). Ho 3Hak
Ter1oThl pacTBopeHus (AHp) conu Oyner onpenenaTbes 3HAKOM TEIUIOTHI TOW CTaIuu Mpoliecca,
3HauUEHUE KOTOPOH OyAeT OOJIbIIe 110 MOYIIIO.




Kpome Toro, Ha 3HaueHue TEIIOTHI XuMu4eckod ctaauu (AHx) CylecTBEHHO BIHUSIET
rTyOMHA TpoIiecca, a OHa HaXOAUTCS B MPSMOM 3aBUCUMOCTH OT 00beMa (MacChl) paCTBOPHUTEIIA.
[ToaTomy, MPUBOMIS 3HAYCHHE TEIJIOTHI PACTBOPECHHUSI, HEOOXOAMMO YKA3bIBATh U KOHIICHTPAIIHIO
o0pazyroniero pactBopa. B cipaBouH#Kax (CM. IPUIIOKEHUE ) KOHIIEHTPAIMIO OOBIYHO BBIPAKAIOT
B MOJIb COJIM Ha | KT pacTBOPUTEISI — MOJISUTBHOCTb.

Paznuuarot cnenyromme OCHOBHBIE ()OPMBI TEILIOTHI PACTBOPEHHUS:

UHTErpajibHas TemioTa pactBopenus (AH m) — nmpencraBisieT co0oi TEIIOTY pacTBOpeHus 1 MoJib
COJIM B 3aJIaHHOM Macce pacTBOpUTEIIs (B KT); mepBast TerioTa pactBopenus (AHo) - mpeacrasiser
co00ii TernoTy pacTBOpeHus | MOJIb coi B OECKOHEYHO OOJIBIION Macce PaCTBOPUTEIIS; [OJIHAS
teriota pactBopeHust (AHs) — 3To Termota pactBopeHuss | Mojb coiau ¢ 00pa3oBaHHEM
HACBHIIIEHHOTO PacTBOpA.

1.2. Kanopumerpuyeckas yCTaHOBKA:

[Ipocreimmii  KaloOpuMETp € HM30TEPMHUYECKONH 000J04YK0oil H300paxeH Ha puc 1.
XuMuyeckuil crtakaH 1 BcTaBlieH B 000J0YKYy 2 Ha MOJACTaBKe 3 U3 Marepuaya ¢ Majoi
TEIJIONPOBOJHOCThIO  (MpoOKa,  pe3uHa, jAepeBo). s  yMeHbIIEHUS  HCIAapeHUus
KOJIOPUMETPUYECKONW KHUJAKOCTH M I TPUIAHUS BCEW YCTaHOBKE B COOpaHHOM BHUJIE
MEXaHUYECKOW KECTKOCTH CTaKaH 3aKPHIBAIOT KPBIIIKOW 4 M3 TAaKOro e MaTepuaia, Kak
nojacTaBka 3. B Kpbllke cAenaHbl OTBEPCTHS JUIsl MEIIATKU, TEPMOMETpa W JIPYrHX yacTeil
Kajopumerpa. s OBICTPOrO YCTAaHOBJICHHS TEIUIOBOTO PABHOBECHS MEXIY 4YacTsIMHU
KaJIOpUMETPUYECKON CHCTeMbl M JIJII DHEPrHYHOTO CMELICHUS HCCIEAYEeMBbIX BEUIECTB
UCTIONB3YIOT MEIANKY S5, NPUBOAMMYIO B JBW)KEHHE D3JICKTPUYECKUM MOTOpoM. M3meHeHune
TEMIEPaTyphl B XOJI€ OIBbITa HAOIIOAAI0T C MMOMOIIBI0 TepMoMeTpa bekmaHna 6, yKperieHHOro 3a
BEPXHIOIO YacCTh JIANKOW 7 mTaTuBa 8.

7 L 1 - xuMHYeckuii cTakaH
6 2 - U30TepMHUUECKasi 000I0UKa
3 - mojcTaBKa
4 G 9 4 - KphIlIKa

L~
£
é é 5 - memasnka
- o 6 - repmometp bekmana
7 - Janka
: 8 - mrratus
2 2
5
=)

9 - oTBepcTHE 11 BBOJIA TIPOOBI

3 Puc.1

—

1.3. IlpuHIunuagbHble OCHOBEI KQJIOPUMETPHHU.

B ocHOBY kanopuMeTpudecKuX U3MEpPEeHHN 3aJI0)KEH 3aKOH COXPAHEHUS DHEPTUH B €ro
4acTHOH (hopMe — MPHUHIIMIIE TEIIOBOro OamaHca: 3HadeHWe TeruioThl (Qk), mocTymaromei B
TEIUIONPUEMHHUK, YUCIIEHHO PABHO 3HAYEHHUIO TEIUIOTHI (Qy), TEpsIeMOil TeII00TAATYUKOM.

(Q) = (Qw)

JlJis BBITIOJIHEHUS KATOPUMETPUYECKUX HM3MEpPEHUH, CIIeq0BaTeNbHO, TpeOyeTcs MMETh
YETKOE pa3TpaHUYCHHE MEXKIy THPUEMHHKOM H OTJATYMKOM TerwioThl. (OOBYHO OHU
MPEJICTABISIIOT cOO0H HEKOTOpPOE MHOXKECTBO MpeAMeToB. Tak, B JaHHON paboTe MPOUCXOIUT
TEIUIOOOMEH MEXJIy MHUKPOUYACTHIIAMH COJIM M BOJBI, - C OJHOW CTOPOHBI, W JCTAISIMU
KaJopuMeTpa (XMMHUYECKUN CTakaH, BOJa B CTakaHe, pTyTh TEPMOMETpa, MeIlaika U T.I.), C
npyroii ctopoHsl. COrjlacHO MPHUHIUITY TEIJIOBOTO OanaHca, sHeprus Qx , ocBOOOXKmaromasicst
B3aMMOJICHCTBYIOIUM YaCTUI[AMU COJIHM U BOJBI, paBHA dHEPTUH (TEIUIOTE Qxan), MOCTYMAIOMIEH K
gacTsM ycTaHOBKH: Qx = Qxan.




Taxum obpa3om, JUis onpeeeHus TemIoThl Qx U3yyaeMoro mpoiiecca, 10CTaTOYHO ONPEIEIUTh
Qxan , TOCTYMAOLIEH K YaCTAM KaJOpUMETpa.
Jlnist 3TOro HEOOXOIUMO 3HATh TEIUIOEMKOCTh Kanopumetpa (K) u 3HaueHune mzMeHeHus
ero temnepatypsl (AT) B pe3yibTare TeI1000MeHa ¢ UCCIETyEMbIM 00BEKTOM:
Q= Qui=K-AT (1)
TennoeMKOCTh KaJOpUMETpa JIETKO PACCUUTATh KaK CyMMY TEMJIOEMKOCTEl ero yacrteil:

K = VHg * CHg + m HZO : C HZO + ch : CCT (2)
I'ne: Vhg - 00beM pTyTH B Tepmomerpe bekmana (cm®)
Chyg - 00beMHas TeroeMkocTs prytr (JIx/ (cm®-K))

mH:0 - Macca )KUIKOCTH B CTaKaHE KaJIOPHUMETPa)

C H20 - ynenphas termnoemMkocts pactBopoB (Jx/(r-K))
Mer - Macca cTakaHa KaJlopuMeTpa(T)
Cer - yaenbHas TertoeMkocTs crekia (x/(r-K))

3nauenre M™% u Me; ompenensercs Ha TeXHUYECKUX Becax ¢ TOYHOCTHIO 0,05 1. 3HaueHue Vg
MOXKHO OIPEAEINTh C MOMOIIBI0 MEPHOTO I[HJIMHApPA IO O00BEMY BOBI, BBITECHIEMOM
HOrPYKEHHUEM PTYTH TEPMOMETPA.

3HaYeHUE TEIUIOEMKOCTE MaTepUaJIOB COOTBETCTBECHHO PaBHBbI:
Chg = 1,930 JIx/ (cm®-K);
Cer = 0,790 Ix/(r-K);

CH:0 = 4,187 Ji/(r-K)

2. DJKCcHepUMeHTA/IbHAS YacTh
2.1. IToaroToBKa K 3KCOEPUMEHTY.
1. YOeaurech B KOMIUIEKTHOCTH KaJIOpUMETpA.
2. C moMOIIIBI0 MEPHOTO IMIIMH/IPA OIPEENIUTh 00heM PTYTH TepMoMeTpa bekmana o o0bemy
BBITECHSIEMOH BOIbI (crtoco® Apxumena). Y CTpOHCTBO CMOTPHU B IPUIIOKEHUH.
3.B3BecUTh HAa TEXHHYECKUX BEcax ITyCTOH XMMHYECKHil CTakaH BMECTHMOCTHIO 250-300 cmd ¢
TOYHOCTBIO £0,05 T (Mr).

4 Hanuth B 3TOT CTaKaH 10 METKH JUCTHIUTHPOBAHHOM BOJIBI M CHOBA B3BecHTh (M M0 + mc,).

5. YcTaHOBUTH CTakaH C BOJOM B KaJOpPUMETpP M COOpaTh YCTaHOBKY: YCTaHOBUTH MEILAJKY,
HOTPY3UTh PTYTh TEpMOMETpA bekMaHa B KUIKOCTb U BCE 3aKPEMUTD.

6.B3Becutr Ha aHanmuTHUeckuX Becax ( = 2-5 T) NPeUIOKEHHON PYKOBOJIUTEIEM COJHU C
TouHOCTRIO £0,0005 T.

7.11poBepUTH UCIIPABHOCTH CEKYHAOMED.

2.2. Tlops/ioK BEINOIHEHMS] DKCIIEPUMEHTA

1. BxirounThs Memaniky KajllopuMeTpa U JaThb eMmy nopaboraTh | MHMHYTY (OTperyiupoBarth
000pOTHI MOTOPUHUKA).

2. BKIIOYMTh CEKyHAOMEpP M NPUCTYNUTh K PETUCTpAIMU MOKa3aHWW TepMoMeTpa bekmana.
PexoMeHyeTcst perucTpupoBarh 4yepe3 Kak1yr0o MUHYTY.

3.Y0eauBImIuCh, 9TO TEMIIEpaTypa YCTAaHOBKH CTa0MIM3MPOBANACh (3TO MPHUMEPHO depe3 5-6
MUHYT NOCJI€ BKJIIOYEHHS MEIIAJIKH ), aKKYPAaTHO BBECTH (TIOCHINATH) HABECKY UCIIBITYEMOU COJIN.
Buumanue! Cekynnomep HE BBIKIIFOYATD, perucrpamuio nokazanuii tepmomerpa HE
ITPEPBIBATD!

4.YOeauBmuch, YTO TeMIEpaTyp KaJOopuMeTpa CHOBa CTaOWIM3MpOBajach (3TO MPOU30MIET
IPUMEPHO Ha 6-7 MUHYTE IOCIIe BBOJA HABECKU COJIM), MOXKHO MPEKPATUTh 3alUCh MOKa3aHUH
TEPMOMETPA.

5. OcTaHOBUTH MEWIAJIKY U pa3o0parh ycTaHOBKY. CTakaH KaJlOpUMETpa BBIMBITH M OMOJIOCHYTh
JUCTUJUIMPOBAHHOM BOJOM.




3. O6padoTka pe3y1bTaTOB

3.1. Pacder TermoeMKOCTH KaJIOpUMETPa BBITIONHSIETCS 110 hopmyie (2).

3.2. 3nauenue ckayka temnepatypsl (AT) ompenensercss mocrpoeHueM rpaduka M3MEHEHUS
TEeMIIepaTyphbl BO BpeMeHH (CM. puc.2).

Temnepamypa, °C
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Bpemsa, murnymst

3.2. Pacuer uHTerpaibHON TEIUIOTHI PACTBOPEHUSI COJIU.

1. TTo dopmyne (1) paccuntbiBaercs 3HaueHHE TEMIOTHl Qyan, MOCTYNMBILEH K YacTsIM
KaJIOpUMETpa.

2. Takoe KOJIMYECTBO TEIUIOTHI COMPOBOKIAET PAacCTBOPEHME M I coiau. JTa Macca
COCTaBJISIET (MOJIB):

M

COJIH

Torz[a, TCIJI0TA, COMPOBOXKAAIOIIAs PACTBOPCHUC 1 MmoB COJIH, 6YI[CT COCTAaBJIATH (Z[)K/MOJ'IL)I
AH — QKa.]'I —_ QKaJ'I ' MCOJT]/I

m

n m
C C
3. MoOsUTBHOCTH 00pa30BaBIIETOCS PACTBOPA PACCUYHTHIBACTCS 1O (GopMmylie (MOJb/KT
BOJIBI):
M- m, -1000
mB'MCOHH

rme:  Mc— Macca Coi, T,

m, — Macca BOJbl, T;

M com — MOTIIPHAST MAcca COJIU, T/MOJIb.
4. KoHTpoJbHBbIE BONPOCHI

1. OO0bsicHUTE TPUPOJTY TEIIOTHI PACTBOPEHHUSL.

2. [Touemy pactBoperne CuSOs cOnMpoOBOXKAAET BBIJEIEHUE TEIUIOTHI, @ PAaCTBOPEHUE
CuSOs - 5H20 — nornomenue?

3. [Touemy mnpu pa3z0aBiieHUM KOHIEHTPHUPOBAHHBIX PACTBOPOB CHJIBHBIX KHCIOT M
niesoue MPOUCXOANUT BbIIETICHHE TEIIOThI?

4. Hcnonb3ys cripaBOYHHK, paccuuTaiTe Temoty npuroronienus 100 kr 1 mi pactBopa

NaOH, B Boze.



JlaGoparopHas padora Ne2 «OnpenesieHue TEMJIOThI HEHTPAIU3 AN

[lenb paGoTHI:

1. O3HakoMJIEHHE C IPUHLIMIIOM KaJTOPUMETPUUECKUX U3MEPEHUI;

2. OnpeneneHue TEIIOTH HEUTPaTU3alMK U TeTIOTHI JUCCOIHAITIH.
[IpuopEl U PEaKTHUBLI:

1. Kanopumerp;

2. Cexkynaomep;

3. Crakan Ha 300-400 Mt
4. Ilunerku Ha 20 M., 2 IT.;
5. Becol anammtnyeckune 10 250 T
6. Boansriit pactsop KOH, 11;
7
8
9
1

. Bomnsriit pactBop NaOH, 1#;

. Boxusrii pacteop HCI, 1H;

. Bomgnsrit pactBop CH3COOH, 2#;
0.Boansrii pactBop H2SO4, 1H.

1. TeopeTnueckoe BCTYIJICHUE.
1.1. TerioTa peakuuy HEUTpaNU3alUn:

3HaueHue TEeIJIOThl, HaOJII0aeMOM IpU B3aUMOJIEHCTBUU DSKBUBAJEHTA KHUCIOTHI C
SKBUBAJICHTOM OCHOBAHMsI, Ha3bIBAIOT TEIUIOTOM HeWTpanuzauuu. [Ipu HelTpamu3anuu BOIHBIX
pPacTBOPOB CHJIBHBIX KHCIIOT OCHOBAaHUSIMU BCEIr/Ia BBIAENSETCS OJMHAKOBasl TEIJIOTa, paBHas
57,1-10% JIx/5KB (KMCTIOTHI MM OCHOBAHMS) (3aKOH TIOCTOSHCTBA TETLIOTHI HEHTPATH3AINH ), T.K.
B JIIOOOM CJTydae HMEEM:

H"() + OH'(p) —> H200)

[Ipu nHe#tTpanuzamuu caaboil KUCIOTHl CHUJIBHBIM OCHOBAaHHWEM WM CHUJIBHOW KHCIOTHI
cnabbIM OCHOBAHMEM TEIIOTa HEHTpalmM3aliM MOKeT OBITh MeHblle mam Gompme 57,1-103
JIx/5KB, T.K. B 3TUX CITydasx MPOIIECC HEUTpaIH3allUKd COMPOBOXKIAETCS AUCCOLMAIINEH Cclaboii
KHUCTIOTHI (OCHOBAHUS) HA UOHBI.

Tax, nHanpumep, temnoBod 3¢pdeKkT HelTpanuzauuu QTOPUCTOBOJOPOAHON KHCIOTHI
€/IKMM HaTpoM paBeH 66,9 kJI>k/7KB., CUIbHOMN KHCIOTHI - €KUM HaTpoM -53,9 k/[k/3KB.

Peakuuu HelTpanmu3anuu ciiadbIX KUCIOT M OCHOBaHHMM COCTOAT U3 JBYX MPOILECCOB :
COOCTBEHHO HelTpanu3auus u quccornuanus. Orcroza:

Q3KC1‘I = QHeﬁT + Q}Inc =57,1- 103 + QZIHC

OnpenenuB ONBITHBIM IyTeM TemioBoW 3¢ @deKT HeWTpanu3aluuu ciadoil KHCIOThI
CHIIBHBIM OCHOBaHMEM (Qoken), MOXKHO Ha OCHOBAaHMHM 3aKOHa ['ecca paccuMTaTh TEIIOTY
UCCOLIMAIINY TAaHHOM CJ1a00M KHUCIIOTHI:

Q}:mc = ancn - QHeﬁT: ancn - 57,1103 I[)K/BKB.

1.2. Kanopumerpuyeckas yCTaHOBKA:

[Ipocreimmii KadopuMeTp € HM30TEPMHUYECKONH 0007104YK0oil n300paxeH Ha puc 1.
XuMuyeckui crtakaHn | BCTaBlieH B 000JOYKY 2 Ha MOACTaBKE 3 W3 MaTepuana ¢ Majou
TEIJIONPOBOAHOCThIO  (MpoOKa,  pe3uHa, jAepeBo). s  yMeHbIIEHWUS  WCIapeHus
KOJIOPUMETPUYECKONW KHUJIKOCTH W JUIsl TPUAAHUS BCEH YyCTaHOBKE B COOpPaHHOM BHJIEC
MEXaHUYECKOM JKECTKOCTU CTaKaH 3aKpBIBAIOT KPBINIKOW 4 M3 TAaKOTO K€ MaTepuaia, Kak
nojcTaBka 3. B KpbIlIKe cAeNaHbl OTBEPCTHS JUISl MEIIATKU, TEPMOMETpa W JIPYTHX YacTei
KajmopumeTpa. J{ns  ObICTPOro yCTaHOBJIEHHUS TEIJIOBOIO PpABHOBECHS MEXAY 4YacTSIMHU




KAJIOPUMETPUUECKOW CHCTEMbl M JJii SHEPrUYHOrO0 CMEIICHUSI MCCIEIyeMbIX BEIIECTB
UCIOJB3YIOT MEIIAJKY S5, MPUBOAMMYIO B JBUKEHHME SJIEKTPUYECKUM MOTOpPOM. M3MmeHeHue
TEMIIEPATYPHI B XOJI€ OIbITa HAOJIOAAI0T C MIOMOIBI0 TepMoMeTpa bekmaHna 6, yKperieHHOro 3a
BEPXHIOIO YaCTh JIAMKOM 7 mITaTuBa 8.

7 L 1 - xumHYeckuil crakan
6 2 - U30TepMHUIECKas 0007I0YKa
3 - moacTaBka
1 .9 4 - KpbITIIKa
é S - MemIajika
' 6 - repmometp bekmana
7 - namnka
8 - mrTaTuB
£ 9 - oTBepcTHE JUISA BBOJIA TIPOOBI

&

AN

N

wér
A

Puc.1

= [IpyuHUKI KaTOPUMETPUYECKOTO H3MEPEHUS
OCHOBBIBAETCSI Ha MCIOJIb30BAHUM 3aKOHA COXpAHEHMsI SHEpruu. B maHHOM cilydae clieZICTBUEM
ATOr0 3aKOHa SBJIAETCA a0COJIIOTHOE PaBEHCTBO TEIUIOTHI MCCIEAYEMOro siBIeHUs (Ipolecca
HEUTpaIu3anumn) TerioTe, MOCTYNAIIeH K YacTAM KaJIOpUMETpa U MPUBOSIICH K MOBBIIICHHIO
(WM TIOHMKEHMIO) TeMmIiiepaTypbl. Torma, 3Has TEIJIOEMKOCTh KajopuMmeTpa (TOCTOSHHYIO
KaJIOpUMETPa), JIETKO PACCYUTATh TEIJIOTY, MOCTYIHUBIIYIO B KaJIOPUMETP, a CIEA0BATENbHO, U
TEIUIOTY UCCIIEyEMOTO SIBJICHUSI.

[TocTostHHYIO KaJopuMeTpa MOKHO OIIPEIETUTh PACUETHBIM IYTEM:

K= VHg 'CHg+ mHt:0 . CHO + Mer - CCT
I'ne: Vhg - 06beM pTyTH B Tepmomerpe bekmana (cm®)
Chg - 06beMHas TemmoeMkocTs pryTa (Jix/ (cm®-K))

m*™0 - mMacca KHIKOCTH B CTaKaHE KAIOPUMETPa (CyMMa B3ATHIX KOJHYECTB PACTBOPOB
mrenoun - m'H:% 1 xkucmorer m'H:0 (1))

CH:0 - ynenpras TemmoeMkocts pactBopoB (JIx/(r-K))
Mer - Macca cTakaHa KajsopuMeTpa(r)
Cer - ynenpHas TerutoeMkocTs crekia (x/(r-K))

Chg = 1,930 JIx/ (cm®-K);
Cer = 0,790 [Ix/(r-K);
CH:0 =4,187 Ix/(r'K)
m'H:0 - onpesenuTE B3BEIIMBAHNEM HAa TEXHUUECKHX BEcax

m''H:0 - onpenenuTs Mo 06BEMY BIMBAEMOTO PAacTBOpPa KHCIOTHI JUIS HEHTpaIH3ariun
IEJIOYH.

2. HOp}IIIOK BBIITOJIHCHHUA SKCIICPUMCHTA

1. Ompenenuts C TOMOIIBI0 MEPHOTO IIMUIMHIApPA 00beM pPTyTH TepMoMmerpa bexmana
(YCTpOICTBO CM. B IPUJIOKEHUN).

2. B3BecuThb Ha Becax mycToi ctakad Ha 250-300 mut.

3. Hanute B 3T0T crakan 50 man KOH 1 H, 1oauTh 10 METKM AUCTUITMPOBAHHOW BOJBI U

CHOBA B3BECHTH (Me; + M'H:0),



4. AKKypaTHO yCTaHOBUTb CTAaKaH C PAacTBOPOM B KaJOPUMETP. 3aKpbITh KaJIOPUMETP
KPBILIKOW M OMYCTUTHh TEPMOMETP bekMaHa A0 KoJiblIa.

o. BxirounTh MOTOp MEIIATIKM U BBIIEPKATh | MUH (PTYTh B TEPMOMETPE OJIKHA OCTaBaThCs
B IIpejiesiax IIKabl).
6. Bximtounth cekyHIOMEp M BECTHM HAONIOJEHUS TeMIleparTypbl (HadalbHBIA TEpHON),

3aluchiBasl TMOKAa3aHUsA TEPMOMETpa 4epe3 Kakayrd MUHYTy (cM. Tabin.). CekyHmomep He
BBIKJIIOYATh, 3alTUCh TTOKA3aHUI HE MPEPHIBATh 10 KOHIIA OMBITA.

7. Munetkoit za 20 M (M''H:0) oto6path pactBop kucnoTsl. Ilocne 3amucu naToro 3amepa
(1o mecToi MUHYTE) BIUTh PAacCTBOP KUCIOTHI B CTakaH kajopumerpa ¢ pacteopom KOH uepes
CIEIMAJIbHOE OTBEPCTHUE B KpBILIKE KajopuMeTpa. Bo BpeMs 3Tol omepanuu CEKyHIOMEp He
BBIKJIFOYaTh! 3amMch MOKa3aHUM TepMOMeTpa MpOJOJKaTh B TEUEHHME elle 5 MUH HE MeHee

(3aKITIOYUTENBHBIN [IEPUON).
3. O6paboTKka pe3yIbTaToOB

1. IToctpouts rpaduk u3mMeHeHus Temieparypsl Bo Bpemenu: T=F(7).
2. Onpenenuth rpadMUeCcKy 3HAYCHUE CKaYKa TEMIIEPaTyphI:
AT=T4 -TH (cm. puc. 2)
1. PaccumnTarh 3KCIEPUMEHTANBHYIO TEIUIOTY HEUTpaTU3aIiu 1o hopmyIie:
Qoxen= K- A T-50(1/N), (JIx/kB),
rie K- nocrosauas xamopumerpa, (Jx/K);
AT - u3MeHeHue (CKa40K) TeMIepaTyphbl B IEPHO HEHTPAIU3alINY;
N - HOpMAJIBHOCTh PACTBOPA KUCIOTHI, (IKB/TI).
4. CpaBHUTH MONTYYEHHBIN pe3ynbTaT ¢ oxkugaeMbiM (Q=57,1 k[/7kB). OOBSICHUTH OTKIIOHEHHS.

5. Paccunrats Termioty aucconuarunt (Qumc).
Tabauua:

Bpewmsi, mun 0 |1 1|2 |3 |4 |5 |6 |7 |utna.
IToxazanus repmomerpa | Ta | To | T3 | T4 | Ts | Te | T7 | Ts | n 1.4

Puc. 2
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4. KOHTpOIBHBIE BONPOCHI

1. [Touemy Temnora HelTpamu3auu pa30aBIeHUS PACTBOPOB KUCIOT M OCHOBaHMM OJHM3Ka K
57,1 xJI»x/moib?
2. N3 kakux COCTaBISIIOLIMX Claraercs TeIIoTa HEWTpalu3alud MYPaBbUHOW KHCIOTHI
(HCOOH) ruapoxcuaom kamus (KOH)?
3. OO0bscHUTE HUBHUYECKUI CMBICI MTOCTOSIHHOM KaJIOpUMeTpa.
4, PaccuuTaiiTe 3HaUeHHE TEIUIOTHI, COMpoBOXAatolen cmemenue 2,5 mutpoB 0,52 KOH ¢

1,5 mutpamu 1,5M H2SOs, eciu Terunora Helitpanusanuu paBHa 61,3 kJx/9KB.



Tema 2
«TepmoaunamMuka (pa3oBoro paBHOBecHUs B OJJHO-, IBYX- U
TPEXKOMIIOHEHTHBIX CHCTEMAaX»
JlaGoparopHasi padora Ne2
«IKCNepUMEHTAIbHOE H3YUeHe PABHOBECHS KU/IKUI PACTBOP — HACBIIIEHHBbIH nap
B IBYXKOMIIOHEHTHBbIX cucTteMax. [locTpoeHue AuarpaMmmMmbi»
[lenb  paGoOTBl: HM3YYUTh PABHOBECHE MEXIY JKUIKOCTBIO M TMAapOM M TIOCTPOUTH

PAaBHOBECHYIO JIMarpaMMy «COCTaB-TeMIIEpaTypa KHIICHHUS IBOWHOMN KUAKOH CHCTEMBD» (cMecH
JETYYMX KOMIOHEHTOB).

[TpHOpBI U PEaKTUBBIL:

1. Cocyn nsist meperoHKw;

2. Konbonarpearerns;

3. KUnsITuanLHuKY;

4. TepmomeTp;

5. X0JIOAUIbHUK;

6. Cucrema "areToH - U30MPONUIOBBIN CIIUPT';

7. Pedpaxrometp

B o01miem ciydae cocTaBbl paBHOBECHBIX KHIKOCTH U Iapa B CHCTEME JIETY4YUX CMecei He

COBMAJAIOT Jpyr ¢ JapyroM. Ha yka3aHHOM pa3iMuMd COCTAaBOB SIBJICHHE MEPETOHKU
(pazneneHus) KOMIIOHEHTOB CMECH, KOTOPOE IIMPOKO UCHOJb3YyeTCs Ui MOJYYEeHUs YHMCTBHIX
JKUJIKOCTEH.

Eciu IIPUTOTOBUTDH DAL 6I/IHapHBIX cMmecen HCOTPAHUYCHHO PACTBOPUMBIX )KI/II[KOCTeI\/’I,

OTIPENIETTUTh UX TEMIIEpaTypy KUIICHHS MPU aTMOCHEPHOM JABJICHUU U COCTaBbl PAaBHOBECHBIX
¢da3 (map + KHAKOCTH), TO HA OCHOBAHWUHU JTUX JAHHBIX MOXKET OBITH MOCTPOEHA Juarpamma
«TeMIIepaTypa KUTIEHUS — COCTaBY ISl UCCIICIOBAHHON CHCTEMBI.

Takas AuarpamMma XapakTepusyeT q)aBOBBIC paBHOBECHUSA B CHUCTEMC, KOTOPLIC

MOAYUHSIOTCS TipaBuiy ['m66ca.

1.

ok

Ilopsiiok BbINOJTHEHUS PA0OTHI
Cocyn nnsa neperonku (puc. 1) yepes nuud 3amnonauTe Ha 2/3 ero 00bEMa ucciaeayeMon
KUAKOCTHIO. J[71s mpeoTBpalieHus: OypHOTO KUIEHUS U Tiepedpoca KUAKOCTH OMyCTUTE
B He€ 2-3 Kycouka KHpIuJa, 0OBIYHO HA3BIBAEMBIX «KUISTIIIBHHKaMuy. [IpoBephTe TOKA
BOJIbI B XOJIOJMIIbHUKE.
Brirounte xoJI0OHAarpeBareib W JIOBEAUTE JO0 PAaBHOMEPHOTO KHICHHs. [Ipu m3ydeHUun
JIETKOBOCIUTAMEHSIOIINXCSI W TOPIOYUX  JKUAKOCTeH  HeoOXomuMo  coOIoIaTh
MaKCHMaJIbHYI0 OCTOPOKHOCTh M  IIOJIB30BAThCS HArpeBaTCIbHBIMH  IPHOOpPAMH
3aKpBITOTO TUTIA.
3a TemriepaTypy KUIICHUS CJIEyeT MPUHATH CPSIHIOI0 U3 BEIIMYUH TEMIIepaTyphl Havaia
¥ KOHIIa Ieproja 0TOopa KOHIeH caTa.
[Toce oTOOpa KOHAEHCATA OTKITIOYUTE B YOEpHUTE KOJIOOHATPEBATEb.
Omnpexnenute cocTaB KOHJEHCATA.
PesynpTarel onbITOB 3amummre B TaOM.l (A7 CHCTEMBI «aleTOH — W30MPOMHIIOBHIN
CIIUPTY).



/ DBpaTHREIA XoNOANMEH MK
/ TepmomeTp
Kapman ana cbopa
KOHAEHCaTa
KpaH ana cnvea
KOHAEeHCaTa

MeperoHHeld kb

Puc. 1. ITpu6op CBeHTOCIABCKOTO.

Tabauua 1
Ne Konnenrparms ITokaszarens KonuenTtparus TemMneparypa KuIeHuUs,
pacts HCXOJIHOTO MPEIOMIICHUS KOHJICHCAaTa °C
opa pacTBopa
00.% MoI1.% Hcxon ITapoBoro 00. M0J1.% 8, 8
HOTO KOHJIEHCATA % S S
pacTBo 5 5
pa =
xR
o O 3 oz
ol 50 =
o| 2 o Q
o Al L & o,
N E| FE @)

CocTaB cOOpaHHOTO KOHJAEHCATa, KOTOPbIM MPUHUMAIOT PaBHBIM COCTaBy PaBHOBECHOI'O
napa Nnpu TeMmIiepaType KUIEHHsI pacTBOpa, ONPEAEsIOT peppakTOMETPUYECKHM METOIOM.
[Toxazarenb npenoMieHHs pacTBOpa JIMHEHHO 3aBUCHUT OT €r0 KOHIIEHTpAllUuM, BBIPaXKEHHOU B
00BeMHBIX gomsx W.

T @
V, +V;

Omnpenenenne coctaBa KOH/IEHCATa MPOU3BOIUTCS 10 KaTMOpoBOYHOMY rpaduky. [[ns ero
IIOCTPOECHUS MU3MEpPSIIOT II0Ka3aTelad IPEJIOMIIEHUS UUCTBIX KOMIIOHEHTOB alleToHa U
M30MPONUIOBOTO CUpTa (WK €CIM HET YBEPEHHOCTH B UUCTOTE MCXOJHBIX KOMIIOHEHTOB, JJIS
KOHJIeHCaTa, COOpPaHHOTO MPH OMpPEeNCHUH TeMIepaTyp UX KUIIEHHs) U IPOBOJAT Ha Tpaduke

o 0
3aBUCHUMOCTL IIOKa3aTels MPEIOMIICHHS N OT 00BEMHOM J0JIHN WB KOMIIOHCHTa aIl€TOHaA,

COCTMHSIONIYIO TIOJIYYeHHBIC 3HAaUeHUS (puc. 2.).
n

& n

g

WEI =0 WEI‘X WB =1




Puc. 2. KanubpoBouHas npsimast U1t OTIPEICTICHUS COCTaBa KOHIEH CaTa.
OmnpeaeneHue cocTaBa paBHOBECHBIX (a3 M IOCTPOEHHE AHATPAMM

s ompeneneHus coctaBa MOTYT OBITh MCIOJB30BAHBI PA3IMUHBIE METOIbI 0OBEMHOTO
WINM MTHCTPYMEHTAIbHOI'O aHAJIN3A.

Jlis opraHMuYecKHX JKUAKOCTEH IMOJIb3YIOTCSI M3MEPEHUEM I10Ka3aTessl IPEIOMIICHHUS.
M3MepsroT mokaszaresd MpeoMIICHUs MCXOTHBIX PAacTBOPOB HM3BECTHOIO COCTaBa M YMCTBIX
BeulecTB. Jlanee BbIYEpUMBAIOT KAJIMOPOBOUHYIO KPUBYHO 3aBHCHUMOCTH  IIOKa3aTelis
npesjomieHus: oT coctasa. [1o 3Toil kanMOPOBOUHON KPUBOM, 3HAsl MOKa3aTeNb MPEIOMIICHHS
KOHJIEHCATa, OIPEJEISAIOT €r0 COCTaB.

KonnyecTBeHHBIN COCTaB pacTBOPOB BBIPAXKAIOT pa3iaMuHbIMU criocobamu. OJHAKO Ha
JrarpaMMax paBHOBECHS «OKHUIKOCTh — I1ap» COCTaB OOBIYHO BBIPAYKAIOT B MOJIBHBIX JOJISIX WK
MOJISIPHBIX IporeHTax. i nepeBosa 0ObEMHBIX MPOLEHTOB B MOJIIPHOE HA/I0 CHAayajla HailTu
YHCII0 MOJIEH Ka)KJJOTO KOMIIOHEHTA.

rapcvi - 00BEMHA JOJIA i-r0 KOMIIOHEHTA B pacTBOpPEC;

V, =—1

I
Pi . MOJICKYJISIPHBINA 00BEM I-T0 KOMITOHEHTA B YMCTOM BHJIC:

Mi - MOJIEKYJISIpHBIN BEC I-r0 KOMIIOHEHTA,;
Pi— IUIOTHOCTh KOMIIOHEHTA, I/cM?>.

Jlaiee HAXOAAT OO I-TO KOMIIOHEHTA B PacTBOpE 110 YPaBHEHUIO

N

iZZ—ini,

rze ). Ni - cyMMa ymcia MoJiell BceX KOMIIOHEHTOB B CMECH.

Monsipusrii porieHt omnpenernsercst kak N 100.

JUis mocTpoeHus JuarpaMMbl «TeMmIlepaTypa KHIIEHHS - COCTaB» Ha OcH alcimce
OTKJIA/IBIBAIOT COCTaB B MOJ. %, a Ha OCSIX OpJMHAT — TEMIIePAaTyphl KUIIEHUS YHCTHIX BEIIECTB
U M3Y4EHHBIX pacTBOpoB. Kaxxoi Temmneparype (kpoMme TeMnepaTyp KUIIEHHUs YUCTHIX BEIIECTB)
COOTBETCTBYIOT JIBE€ TOYKH, OIPEEIISIONINE COCTABbI KUIAKOCTH M PaBHOBECHOTO C HEH mapa.
CoenuHss COOTBETCTBYIOIIME TOUKH, [TOJTYyYatOT IB€ KPUBBIE; KPUBYIO )KUAKOCTH U ITapa. AHAIN3
HOJTYYeHHOM JrarpaMMbl IPOBOAAT HAa OCHOBE 3ak0oHOB KoHOBasnoBa u mpasmia das.

[Tocne mepecuera cocTaBa pacTBOpa W Tapa B MOJbHBIE JIOMU CTPOSAT JAUArpammy
cocTosiHUsL cucTeMbl. Ha rpaduke B KOOpAWHATaxX COCTaB — TeMIlepaTypa HAHOCST TOYKH,
oOpasyrolye JBe 3aBUCUMOCTH: 3aBHCHUMOCTh TEMIIEpaTyphbl KUIEHUS OT COCTaBa pacTBOpa U
3aBUCHMOCTh TEMIIEpaTypbl KHIIEHHS PAacTBOpPa OT COCTaBa paBHOBECHOro mapa (puc. 3).
CoenuHss 3TH TOUKH, TIOTYYAIOT AUArPaMMY COCTOSIHUSI CUCTEMBI.



a XB’I

Puc. 3. IloctpoeHue auarpaMMbl COCTOSIHUSI CHCTEMBI PAaCTBOP — Map.

4 cemecTp
Tema 3

«XuMHYeCKasi KHHETHKA U KaTaJau3».
Jlaboparopnas padora Nel
«/3yyeHne CKOPOCTU THAPOJIU3A CAXAPO3bD)

[{eap paGoThI:

1.
2.

3.
4.
5.

O3HAaKOMHUTBCS C METOAUKON HaAyYHOTO 3KCIIEPUMEHTA.

OCBOUTh METOJUKY OIpPEAEICHNUs KUHETHUYECKHX XapaKTePUCTHUK XUMHUYECKOTO
nporiecca.

VY CcTaHOBUTh KHHETUYECKOE YPABHEHUE TUAPOIIM3a CaXapo3bl.

BbIsiBUTH TEMIIEpAaTypHYIO 3aBUCUMOCTh CKOPOCTH T'MJIPOJIN3a CaXapo3bl.

BrIgBUTE 3aBUCUMOCTh CKOPOCTH Ir'HApOJIrM3a CaxapO3bl OT KOHIICHTpAllu HOHOB H30+
B CUCTEMC.

HDI/I6ODH U PCAKTHUBLI:

©CoNoR~wWNE

[TomstpumeTp ¢ HAOOPOM KIOBET (TPYyOOK).
XpoHoMeTp (cekyHIoMep | T.11.)
Tepmocrar.

XuMmuyeckas nmocya ( cTakaHuuKH, KOJIObI)
[Munmerkm Ha 1, 2, 5, 10, 15, 20, 25 M.
Bomblit pacTBop caxapossl (=0,25 r/emd).
Boaunsiii pactsop HCI1 (4M).
JuctunnupoBaHHas BOJA.
OunbTpoBasibHas Oymara.

Teoperuyeckoe BBeAeHUE
Caxapo3a — gucaxapu]i, MOJIEKYJIbI KOTOPOTO COCTOSIT U3 3B€HBbEB IIIIOKO3bI U (PPYKTO3BI,
CBSI3aHHBIX MEXKIY COOOM 3a CYET MNIMKO3UIHBIX THIPOKCHIBHBIX TPYIIIL:
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[Ton pefictBMeM KucaOoT WM (epMeHTa MHBEPTa3bl caxapo3a THUIPOIUTHUECKU



pacuierisiercs ¢ oopazoBanueM o-D-riaroko3s! u -D-ppykTo3sr:

C12H22011 + H20 = CgH1206(rm) + CeH1206(4p)

Kak caxaposa, Tak u oOpa3yrommecs Mpu THAPOJIHM3E TIIOK03a U (QPYKTO3a 00IaaaroT
ACHMMETPUYCCKHUMH aTOMaMH YIJIepo/ia, YTO MPUAAET UM ONTUYECKYIO aKTHBHOCTb.

OnTruyeckol aKTMBHOCTBIO HA3bIBAIOT CHOCOOHOCTH BPAIATh IUIOCKOCTH MOJSPU3ALUU
MPOXOJSAIIETO Yepe3 BEIIECTBO MOJIIPH30BAHHOIO Jiyda cBeTa. YToJ (0) MOBOPOTa TIOCKOCTH
HOJISIPU3ALMU M ero HalpaBieHue (+ - HampaBO HIH - - BJICBO) 3aBUCAT OT MPHUPOJBI
BertecTBa, ToamuHsl (1) cnos u konmentpanuu (C) BemecTsa (111 pacTBOPOB):

a=[a]- I-C, (A)

rae [o] - yaenbHOe BpallieHHe paBHO Yy MOBOPOTA INIOCKOCTH IMOJISIPU3AIMU CBeTa 1 T
BeIlecTBa, cojepsKamerocs B 1 Mi pacTsopa npu Tonmuse ciost ' = 1,0 am. Y caxaposst [a]c =
+66,55°, y rrok03bI [a] = +52,56°, y dpykTo3sl [a] gp =-91,9°.

VYron Bpamienus, cyns no ¢opmyne (A), sBISETCS SKCTEHCUBHOM BEIMYMHOH, T.C.
o0iagaer aiIuTHBHOCTHIO. CIeI0BaTEIbHO, YTOJ BPAILICHUS CMECH BEIECTB (0cyu) PABEH CyMME
YIJIOB BPALICHUS KOMIIOHEHTOB CMECH C YUETOM X COZIEPIKaHUS B CMECH:

oen=([a]1- Cr+[o]2- C2+ o)z -C3+...)- | (B)

JlomycKas, 4To MCXOJHAs KOHIIEHTpAIUS caxaposbl B CHCTEME 01 T/CM>, K MOMEHTY
BpeMeHU 7 oHa ctayia C; ¥ KOHIIGHTPAIUS TJIFOKO3bI U (PPYKTO3bI CTATM PAaBHBIMH, COTJIACHO
cTexuoMeTpuueckoMy ypaBHeHuto (1) o - C; 151 yriia BpalieHusi CHCTEMbl K MOMEHTY BPEMEHU
T UMEEM:

acn = (66,55 C; + (a - C;)(52,56 —91,9)) - |

BeimosnHsis npeoOpa3oBaHus, MOTYYHM:

Oen = (66,55 C; + 39,34 (a-C.)) - |;
Oen = ((66,55 + 39,34)- C; -39,34-a) - |;
Qem = (]05,89 -C; -3934- (X) . |,

C:= (aenl | +39,34 - o) 1 105,89

wid C; = (0w +39,34 - a- 1) /(105,89-1). (C)

[lIxana nonspumerpa CY-4 rpagyuposana B 'S (100°S = 34,62° yrioBbix).

VYuursiBas 310, popmyna (C) npumer BUA:

C:=(ar +113,63-a-1)/(3059-1) (C)

rie o — HayanbHas KOHIEHTPAIHUs CaXxaposbl, I/cMS;

| — nvHA KIOBETHI (MOJSIPUMETPUIESCKON TPYOKH, M);

0; - yroJ TIOBOPOTa JIy4a, S,

C: — KOHIIEHTpAIUs Caxapo3bl B MOMEHT H3MEPEHUH YIIa IOBOPOTA JTyda, I/CM°.

Hcnonb3ys monyuennoe Boipaxkenue (C'), Mo 3HAYCHUSAM HCXOTHON KOHIEHTpauuu (o)
caxapo3bl B CHCTEME M yTrja MmoBopoTa (d:), ONPENeIIEHHOTO BO BPEMEHH, MOKHO PAacCUUTaTh
KOHIIEHTPAIIUIO Caxapo3bl B pearupyroiel CMECH B COOTBETCTBYIOIIIM MOMEHT BpeMEHU. Takum
00pa3oM MOXHO BBIIIOJHUTh H3Y4YE€HHE KHHETUKU KHUCIOTHOTO (WM (HepMEHTATHUBHOTO)
TUIPOJIN3a CaXapO3bl.

[IpennonoXkuTenbHO MPEICTOUT BBIABUTH 3aBUCHUMOCTh CKOPOCTH THIPOJIH3a OT
KOHIIEHTPAIIMK caXxapo3bl, BOJbl, HoHOB H30™, a Takxke TeMiepaTypsl:

W = f (Ceax; C m30+; Cr2o - 7)

BbinosiHeHHe IKCIepUMeHTAa

JUis n3ydeHust KHHEeTHKY THAPOJIN3a CaXapo3bl 1e1eco00pa3HO BOCIIONIb30BATHCS METOA0M
UCKIIoueHus. B naHHOM ciydae ynoOHee BCEro BOCIOJIB30BAaThCS BO3MOKHOCTBIO CO3JIaHMS
TAKOro M30BITKA COJAEP)KaHHUS OJHOTO U3 KOMIIOHEHTOB (HallpUMep BOJbI) B CHUCTEME, YTO
U3MEHEHHE €ro KOHLEHTpaluu OyAeT He3HauuTenbHO. be3 BHAMMOTO HCKaKeHHS
KOHIIEHTPALIMIO BOABI MOYKHO CUMTATh MOCTOSIHHON. Hanpumep, ecim ucxonHasi KOHIEHTPALUS
caxapa Oyzer cocTtaBisTh 20% Macc, 4YTO COCTABIISET:



Neax = 201 / 342r/Mo1b = 0,06 moub / 100T pacTBOpa
TO COZIepKaHHE BOJbI B CUCTEME COCTABUT:

N0 = 80r / 18r/monb = 4,44 mons / 100r pacTBOpa

I[Ipu nmomuom rugposuze 0,06 Moap  caxapo3bl  HM3PacXOAyeTCs  COIJIacHO
crexuomeTpuyeckomy ypaBHeHuto (1) peakunn 0,06 Mosib BOAbI. TO COCTABIISAET BCETO JIUIIE!

(0,06-100%) / 4,44 =1,3%

YTO HE MPEBBIIAET MOIPEUTHOCTh U3MEPEHUM.

[IpuroToBneHHBIN UCXOAHBIN PACTBOP Caxapo3bl AOKEH ObITh TOCTATOYHO MPO3PAUHBIM,
HE COJIEpKaTh B3BELIEHHBIX YACTHUI] U PACTBOPEHHBIX IIPUMECEH.

1. IIpenBapuTenbHO HEOOXOIUMO ONIPEACTUTH "HYJIB" TOJISIPUMETPA, YTOOBI B
pacueTax y4uThIBaTh 3HaU€HUE Ao B KAUECTBE MHCTPYMEHTAIbHOI nontpaBku (o) K
nokazaHusiM pudopa (a):

Ouem = 0" + ouz

B nmosmyreHeBOM MoOJsIpUMETpE TOJI0KEHNE TUIOCKOCTH TTOJISIPU3AIMU CBETA OIPEAeIseTCs
10 HACTYIUICHUIO PaBHOW ciabo0il OCBEIICHHOCTH. B Ipyrux moyioskeHWsx aHajn3aTopa MoJje
3peHHsI B OKYJISIpEe Pe3KO pa3zesieHO Ha J[BE YaCTH 10 OCBEIIEHHOCTH HJIM BCE OCBEIIEHO SIPKO.
Ecnmu monyreHeBoe TMOJOXKEHHE HaWACHO TpaBWwiIbHO (pucl), TO MaleHmuii MOBOPOT
aHanm3aropa BopaBo (pucl, B) wim BieBo (puc 1, a) Hapymaer paBHOMEPHOCTh OCBEIICHUS
BIUIOTh JIO PE3KOT0 KOHTPACTa B OCBEIIIEHHOCTH 00CUX ITOJIOBHH TOJISl 3PCHUSI.

a

Pucynox 1

2. [Momectuth peaktuBsl (pactBop HCI u pacTBOp caxaposbl) B TepMOCTaT M BBIACPKATh
15-20 MMH A1 HaJIe)KHOTO TEPMOCTATUPOBAHUS.

3. IlpUroTOBUTH PEAKIMOHHYIO CMECh CMEIIMBAHHEM CTPOTO ONPEAETICHHBIX 00BHEMOB
TEPMOCTAaTHPOBAHHBIX PACTBOPOB caxapo3bl (Vceax) U COMSIHOW KHUCIOTHI (VHcl) M3BECTHBIX
KOHIIEHTpalUi.

Buumanue! B MOMEHT cMmelIMBaHMS PacTBOPOB BKIIOYUTH XPOHOMETP, T.K. C 3TOTO
MOMEHTa HaUMHAETCs MPOLECC TUAPOIIN3A.

4. 3anpaBuTh KIOBETY (TpyOKYy) MOJSIpUMETpa MPUTOTOBICHHOH CMeChi0. 3aKkphiBas ee,
WCKIIFOUHMTHh HAJIMYUE My3bIpbKa BO3/IyXa B KIOBETE (TPyOKe).

5. YcTaHOBUTH KIOBETY (TpYOKY) CO CMECHIO B MOJSIPUMETP U NMPOU3BECTH 3aMep yria
BpAIIIEHHsI PACTBOPA, OTMEYasi IIPU STOM BpeMs BBITTOJTHEHU 3aMepa (T1 - o).

OTcueTsl MPOU3BOIAT CleAyouM o0pa3oM. UHCIO LEeNbIX IpajycoB OIMpPEEIsioT MO
MOCJIeTHEMY JETICHHIO IIKaJbl, KOTOPOE OKAa3bIBACTCS ClieBa OT HyIs (IEHTPAILHOW METKH)
HOHUWYCA; JIeCAThIE JI0JIM Ipajyca ONpeelsioT Ha MPaBOM YacTH IIKaJIbl HOHUYCA MO JeJICHUIO,
COBITAJAOIIEMY B TAHHOM IOJIOKEHHH C KaKUM-TTHOO JIeJICHHEM OCHOBHOM IIKaiel Tumba. Tak
OTCUMTBHIBAIOTCS TOJIOKUTENbHBIE YNl BpamieHus. Hampumep, puc.2 yroa BpalieHHs
coorBercrByer 20,3°. Ilpm BpameHunm aHanu3aropa B IPOTHBOIOJIOXKHYKO CTOPOHY
OTCUMTBHIBAIOT OTPUIIATENbHBIE YIJIbl BpamieHus. JlecaTele 10K Tpagyca ONpelensioTcs Mo
JICJICHUSIM B JIEBOM YaCTH HOHUYCA.



Pucynok 2. OnpeneneHue COThIX J10J€H Ipaayca Ha MOJIPUMETPE KPYTOBOM.

6. Kioety (TpyOKYy) CO CMeChbI0 NEpEHECTH B TEPMOCTAT U MO HUCTEUCHHH HEKOTOPOTO
BPEMEHU €€ M3BJeYb M3 TePMOCTaTa, IPOTEPeTh HACyX0O M MPOU3BECTH OYepeIHON 3amep (72 -
a2).

3amepsl cienyeT BBINOJIHATH MOKa He yOeAUTeCh B IOCTaTOYHOM 3aMeJUIeHUH IMpoliecca
(M3MEHEHUS B MMOKA3aHMIX MOIIPUMETPA CTAIM HE3HAYUTEIHHBIMH).

Bce u3mepenus, BKirodasi MONpPaBKy a7, 3HAYEHUsI 00beMOB Veax U VHel , TeMIepaTypbl
TepMOCTaTa, TOJIIUHEI CJIOS pacTBOpa (THA TPYOKH), 3aMePBhI Ha MOJISIPUMETPE U JIP., TOJKHBI
ObITh BHECEHBI B JKypHaJl HaOIIO1eHUH.

BBINOTHUTE HECKOJIBKO CepHii ONBITOB, Bapbupyst konenTpanuu HCl u caxapo3ssl, a Takke
TeMIeparypy rnporecca.

[To moMy4eHHBIM JAHHBIM YCTAaHOBUTH 3HAYCHHS IOPS/IKA, KOHCTAHTHI CKOPOCTH, SHEPTUN
aKTUBALMM M TeMIIepaTypHOro Ko3(duiuueHTa cKOpOCTH PEeaKkLUUU, UCHOIb3Yys JII000H METox
pacuera.

JlaiiTe 060cHOBaHME BHIOPAaHHOTO METOJIA pacueTa.

KoHTpoabHbIe BONPOCHI

1. Kak oTpakaeTcs Ha MEXaHU3ME PEAKLIUU y4acTHE KaTajau3aTopa Ipu TOMOT€HHOM
Karaiauze?

2. OnpenenuTe BIUSHHE KaTaluW3aTopa Ha SHEPrHIO aKTUBALMU B M3y4eHHOM Bamu
peakuuu.

3. CocraBbTe MOJIHOE KHHETUYECKOE YpaBHEHUE U3y4eHHOM Bamu peakium.

4. Onpenenute akTUBHOCTh KaTanu3aropa B u3ydeHHoi Bamu peakiuu.

Tema «XuMHYeCKasd KHHETHKA M KATAJIH3)»
JlabopaTopnasi padora Ne2
«H3yyeHne CKOpPOCTH peaK MU Pa3jioKeHHus MYPEKCHIA»

[lenp pabotel: OmpeneneHne CpeAHETO 3HAYEHHS] KOHCTAHTBhl CKOPOCTH PpasIOKEHUs
MYypEKCUa B KMCIION Cpelle NIPU ABYX TemIeparypax. Pacder sHepruu akTuBaluu U SHTPOIUU
aKTHBAlMU. BBIIBUTH pOJIb KaTaIM3aTOPA B KWHETUKE XUMUUYECKUX PEAKIIUN.

CymHocts MeTona: B kucnoit cpene MypekcuJ (aMMOHMIHAs COJb IMypIYypOBOM
KHUCJIOTBI) pa3iaraercsi ¢ oOpa3oBaHHEM ypaMuia, aJIOKcaHa M HOHOB aMMOHHMS U
COITPOBO’KIAETCS N3MEHEHHEM OKpackH OT (prosieToBoii 10 6ecuBeTHOM. [loaTOMY 11151 M3yueHUs
KMHETUKU PEaKIUHU UCIIONIb3YeTCsl CIEKTPO(YOTOMETPHUUECKUIA METO/I.

Peakuust paznoskeHuss MypeKkcuaa MpakTHUECKH HeoOpaTHMa U MO CBOEMY MEXaHU3MY
OTHOCHUTCS K OUMOJIEKYIISIPHBIM.

(CgH406N5)NH4 + H30" — C4Hs503N3 + CaH204N2 + NH.4™.

CKOpOCTB 3TOM peakIMy 3aBUCUT OT KOHIIEHTPAlUU U MYPEKCH/Ia, U MIOHOB BOJIOPO/IA:
_ Muyp ~My+
V= KCMyp C i
rJie N — YaCTHBIE MOPSJKN PEAKIINU 110 COOTBETCTBYIOIINM KOMIIOHEHTAM.




Creyer OTMETUTD, UTO JJAHHAS PEaKlysl ¢ MaJIOH CKOPOCThIO MPOTEKAET U B OTCYTCTBUU
KHUCJIOTHI (HEHTpasbHas Cpe/ia) BCIECICTBHE PEAKIIMU aBTOMPOTOJIN3a BOIbI (00pa3oBaHNE HOHOB
H30%):

H.0 + H20 <> H3O" + OH".

BcnencrBre 3Toro BoJgHbIe pacTBOPBI MYPEKCHIA HEYCTOMYHUBHI.

Opnako ecniu HavyallbHAsl KOHIEHTPALKs HOHOB BOJIOPO/1a 3HAUUTEIBHO BbIIIE HAYAIbHON
KOHIIGHTPAllUd MYpPEKCHa, TO €€ M3MEHEHHE B XOJI€ PEaKIMU Ha CKOPOCTh MPAKTHUUYECKU HE
BJIUSIET U €€ MOXKHO CYUTATh IOCTOSHHOM.

TakxuMm oO6pazom CH'=const, a 3HaYUT B KAHETUYECKOM YpPaBHCHHUH KOHIICHTPAIMIO HOHOB
BOJIOPOJIa MOKHO OOBEAMHUTH C KOHCTAHTOM CKOPOCTH PEaKIINH:

_ 1~ Typ
U—KCMyp,

rae

K = KCZ’f ~ k(Cpp+ ) H* .

31eCh KOHCTaHTy CKOPOCTH K' MOMHO HAa3BaTh YCIIOBHOM KOHCTAaHTOW CKOPOCTH, a
00N TOPSIIOK — IICEBIONIOPSAIKOM, PABHBIM YaCTHOMY MOPSAAKY PEAKLIUU 10 MYPEKCUTY.

Boanbiii pacTBOp Mypekcuaa B HEWUTpalbHOM M CiabOOCHOBHOW cpene o0nagaeT
yCTOWUMBOM (hroseToBol okpackoi. B mpucyrcreun H' Mosekyna mypekcuaa pa3pymiaercs,
YTO BEJIET K IOCTEIIEHHOMY OCJIa0JIEHUIO OKPACKU PacTBOPA.

Takum 06pa3oM, 3a U3MEHEHHEM KOHLIEHTpPALMM MYpPEKCH/Ia B pearupymoueil cucteme
MOXKHO HaOJIOAaTh O W3MEHEHHIO OKpalleHHOCTH pacTBopa. CoriacHo 3akoHy byrepa-
JlambGepra-bepa, cBetonpomyckanue (T=I/lp) pactBopa 3aBucur oT TomUHBL ({)
CBETONOTJIONIAIONIETO CJI0sl U KOoHLeHTpaluu (C) CBETOMOTIOMIAIOIIETO BEIIECTBA B TOM CIIOE:

I, = 1075« (1)

lo — MHTEHCHUBHOCTD MMAJIAIOIIETO JTyYa CBETA,

| — MHTEHCUBHOCTD JIy4a, IPOIIEAIIEro Yepe3 CIO pacTBopa;

{ - ToNIMHA MOIJIOMIAOIIETO CJIOS pacTBOpa, lem;

C — KOHIIEHTpalMs OTJIOMIAOIIETO BEIIECTBA B PACTBOPE;

€ — MOJIApHBIN KO3()(DUIIMEHT TOTJIOMEHHS.

Boipaxxenue (1) HeynoOHO A M3ydeHUs: KUHETUKU IpoLecca, O3TOMY HCIHOJIb3YEeTCs
Jpyrasi 3aBUCUMOCTb:

—1gT% =D =&E-¢-C, (@)

rae D — onTuyeckast I0THOCTb CPebl.

W3 Belpaxenus (2) cieayer, 4yTo onTHyeckass IUOTHOCTH (D) mpomoprmonanbHa
koHUeHTpauuu (C) pacTBOPEHHOTO CBETONOIIIONIAOIIEro BelecTBa. Ciie0BaTeabHO, 32 X0J0M
peaKIMK MOXKHO HaOII01aTh 110 U3MEHEHUIO ONTHYECKON TNIOTHOCTU UCCIIEyeMOM CHUCTEMBI.

CpenctBa n3MepeHuil, peakTUBbI, BCTIOMOTraTeIbHOE 000pY/I0BaHUE U MaTEPHUAIIbI

- ciektpodoromerp PercinElmer Lambda 25;

- KOMIUIEKT KIOBET IIMPUHOM lcMm.;

- repmoctat TW 2.02;

- XUMHU4YecKasl ocy/a (CTakaHYUuKH, KOJIOBI);

- nuneTku rpagyuposannsie (1,2, 5, 10 cvd);

- Oymara guibTpoBagbHas JabopaTopHas;

- Pe3sMHOBAs IPyIIa BMECTHMOCTBIO 50cM?,

- BOAHBIN pacTBOp Mypekcuaa (1M);

- BOJHBII pacTBOp cosstHoi kucnotel HCI (0,1M);

- BOJla TUCTHJIIIUPOBAaHHASI.

2.1. BbinoJiHeHne padoThI
2.1.1. Onpenesnenue AIUHBI BOJIHBI, COOTBETCTBYIOLIEH MAKCHMAJIBHON ONITHYECKOI
INIOTHOCTH PACTBOPA MypPeKCHAA
OtMmeTbTE TEMIIEPATypy B IOMELICHUH.



O3HaKOMBTECh C YCTPOMCTBOM CIEKTPO(OTOMETpa M C HMHCTPYKLHUEH Mo paboTe C HUM.
CriekTpooTOMETp TMOIKIIOYAIOT COTJIaCHO PYKOBOJCTBY MO SKCIUTyaTallMd, 4Yepe3 CETEBOM
¢mbTp Kk cetn 220B. Bxutounts npubop u nporpers B TeueHnu 30 MHH.

YupaBieHue MpoIeccoM M3MEPEHUs B CHEKTPOPOTOMETPE OCYMIECTBISIETCS OT BHYTPEHHETO
KOHTpoJuiepa W BHemHero |IBM-coBMecTHMOro KOMMBIOTEpPA C TMOMOMIBIO CIEIUATHHOTO
nporpamMuoro obecrnedenus UV WinLab mms Windows 95 u Windows NT. Bxiarounth
COIIPOBOXKAAIOIINI KOMITBIOTED.

1. Ha pabGouem cTosie KOMITbIOTEpa JBOMHBIM Ha)KaTUEM JICBOW KJIABUIITH KOMITBLIOTEPHOM
MBIIIKA Ha WKOHKY nporpammbl PerkinElmer UV WinLab, ocymectsisiere Bxon B
poTrpaMMmy.

Bxox B nporpammy ocyectBisiercs o Jiorraom Analyst, kiasuma OK.

UV WinLab

PerkinElmer Login

Select your user name from the
S | ) drop down list.

User name

l Analyst

Version 5.2.0
Copyright (c) 2006 PerkinElmer, Inc

PerkinElmer’
precisely.

3. B pabouem okHe mporpaMmsbl BeIOHpaeTe co3aanue HoBoro Metoaa New—Method.



x» UV WinLab Explorer

File Edit View Tools Help

Newl=( > Y -2 @G = @ [
l- Method
- Instrument i
’ X || Mame
uer [
Query l__JArchwed
Report Template CRreleased
Folder gnstrl.Jments CJFor Approval
ueries ~ :
] For Review
Shortcut Group Report Templates é Davabpment
| Reports
LS @ r P = Bi ([ JExample Methods
For Approval RENEREN C11PY Methods
(1 Service Methods
I MonmBaeH
C11703
C1702
Cl16128 1

Q 1706

4. Bwibupaere Tun npubdopa Medium performance UV/Vis lnstrument — Next.

|__JExample Methods Public Folder 15 wona 2008 r, 17:46 Moc.. Analyst
(C11Py Methods Public folder 15 mona 2008 . 17:46 Moc...  Analyst
(C15ervice Methads Public folder 15 mona 2008, 17:46 Moc...  Analyst

Public folder 1 mapta 2010, 14:18 MOCK... Analyst

Welcome to the New Method Wizard

New Method

Wizard
Select type of instrument
Select instrument type

Selectinstrument

IMedium performance UV/vis instrument _V_]

Select method Description

This instrument type covers the following instruments

Lamhda 20

Lambda 20 Bio

Lambda 25

Lamhda 35

Lamhbda 40

Lamhda 40P

Lamhbda 40 Bio

Lamhda 45

B I Next > J [ Cancel J
1190w e e e Ln o o e o g T 3
1903 Public folder 14 despana 2012, 14:00...  Analyst
1813 Public folder 17 despana 2012, 19:01 ...  Analyst
M119n Puhlic fralder 22 thernana 2012 r. 13:20 ... Analvst

5. Bribupaere npubdop, Ha kKoTopoM ocymiectBisiercs qannabiii Metoq NCHTI — Next.




|__lExample Methods Public folder 15 wrona 2008 r, 17:46 Moc...  Analyst
1Py Methods Public folder 1S wrona 2008 . 17:46 Moc...  Analyst
(" 1Service Methods Public folder 1S vona 2008 r. 17:46 Moc...  Analyst
Public folder 1 MapTa 2010 . 14:18 Mock...  Analyst

Choose the Instrument
New Method
Wizard
Select the instrument
Select instrument type
\ [NCHTI |
Select instrument
Select method
Sampling
Finish
[ < Back " Next> | ’ Cancel
@ 190fr Lo =l L o e Yo Ty o
1903 Public folder 14 despana 2012, 14:00...  Analyst
[;I 1813 Public folder 17 despana 2012 r. 19:01 ...  Analyst
Cl1901 Public folder 22 despana 2012 r. 13:20...  Analyst

6. BriOupaere THUIT MeTOAQ, KOTOPBIA BBl XOTUTE cOo371aTh Scan — Next.

CJExample Methads Public folder 1S mrona 2008, 17:46 Moc...  Analyst
1PV Methods Public folder 15 mona 2008, 17:46 Moc...  Analyst
[ Service Methads Public folder 15 vrona 2008 r, 17:46 Moc...  Analyst

Public folder 1 MapTa 20101, 14:18 Mock... Analyst

Choose a method

New Method
Wizard
Select a method type
Select instrument type
IScan _Lj

Selectinstrument

Select method

Duplicate Instrument Setting:

1. | Copy seftings from an existing method

[ <Back || Neut> I[ Cancel ]

P T BT T T T T T
11903 Public folder 14 despana 2012, 14:00...  Analyst
C1813 Public folder 17 despana 2012 r. 19:01 ...  Analyst
1901 Public folder 22 despana 2012 r. 13:20 ...  Analyst

7. TlosiBUTCS OKHO BBIOOpa akceccyapoB (Ha JaHHOM MpUOOpEe akceccyapbl HeE
yctaHoBiensl). Haxxmurte Next.



[CJExample Methods Public folder 15 Miona 2008 r, 17:46 Moc...  Analyst
(C11Py Methods Public folder 15 wiona 2008 r. 17:46 Moc...  Analyst
[ 5ervice Methods Public folder 15 Miona 2008 r. 17:46 Moc...  Analyst
Public folder 1 mMapta 2010 r. 14:18 Mock...  Analyst

Select Accessories

New Method
Wizard

Choose Accessory Type:
Select instrument type = —

Sampling accessories
Finish

[ <Back || Next> | [ Cancel ]
g2 i Lo ey o o231 i g a4 i Yy 1
Public folder 14 despana 2012 r. 14:00 ...  Analyst
Public folder 17 despana 2012 r. 19:01 ...  Analyst
Public folder 22 despana 2012 r. 13:20 ...  Analyst

8. TlosiBUTCS OKHO C Kparkod wuH(pOpMAnMend IO CO3MaHHOMY BaMH METOAY |
IIPEUIOKEHUEM 3aIIOMHUTH 3TOT MeToJ, KiaBumra Save/Finish.

f;l Example Methods Public folder 15 wrona 2008 r. 17:46 Moc...  Analyst
[;I IPY Methods Public folder 15 mrona 2008 r. 17:46 Moc...  Analyst
[ Service Methods Public folder 15 wrona 2008 r. 17:46 Moc,..  Analyst

Public folder 1 mapta 2010, 14:18 Mock... Analyst

New Method

Wizard
Propetties of method -
Select instrument type

1 Method Type - Scan
ctinstrument Creation Method - Method wizard
Developed for instrument

Type - Lambda 25

Sampling accessoties Name - NCHTI
% Serial Number - 101N8051206
Finish Port - COM1
Accessories
MNone

V' Edit upon completion

[ < Back ” Save.»"Finish][ Cancel J

1190w Lo o ke e )2 e g e T 2
11903 Public folder 14 deepana 2012r. 14:00 ...  Analyst
1813 Public folder 17 deBpana 2012, 19:01 ...  Analyst
1901 Public folder 22 despana 2012, 13:20...  Analyst

9. B nosBuBLIEMCS OKHE BBEJIUTE HA3BaHUE BAIIETO HOBOI'O METO/1a (HarpuMep, HoMep
Batreit rpynmsl), kinasuma OK.



[CJExample Methods Public folder 15 wrona 2008 1. 17:46 Moc...  Analyst
[C11Py Methods Public folder 15 wrona 2008 r. 17:46 Moc...  Analyst
[C15ervice Methods Public folder 15 wrona 2008 1, 17:46 Moc...  Analyst
Public folder 1 mapTa 2010r. 14:18 Mock... Analyst

Save Method
=) ’ﬂ A
| e
@ (] 1006
#-(] 1020
®-C] 1021
®-C] 1022
.- (] 1029
inis 1
(] 1101
®-(] 1102
®-C] 1211
w123
w1 161281
@] 1702 b
< >
Method name
[12045can ]
_@J [ 0K ] [ Cancel ]
[ < Back ][ Save/Finish] [ Cancel ]
PO T O T BT U T T IO TTaI S
11903 Public folder 14 despana 2012, 14:00...  Analyst
{;1813 Public folder 17 despana 2012, 19:01 . Analyst

10. B otkpsiBIIEMCS pabodeM OKHE ITPOTPAMMBI IT0 YMOJTYaHUIO BHICTABIICH IUANIa30H JUINH
BOJIH, B KOTOPOM OyJeT MPOBOJUTHCS UCCIIEOBAaHUE ONTHUYECKOM MJIOTHOCTH BOJIHOTO
pactBopa mypekcuaa ot 300 go 800 um. I[Ipu HE0OXOAMMOCTH ITH TTapaMeTPhl MOKHO
YCTaHOBUTH CAMOCTOSITENBHO.

11. B mento Actions Beibepute Autozero.

12.

[MosiButcst cneayroriee coodmienne — ‘Remove sample(s) and press OK to perform an
Autozero’ (Y namure o6paserni(ipl) u 3aTeM Haxkmute OK, 4TOOBI BHITIOHUTD YCTAHOBKY HYJIS).
OTtobpaxkaeTcst X011 Ipoliecca YCTAaHOBKH HYJIS.

s UV WinLab - Edit - 1202Scan

File Edit VYiew Actions Tools Help

h @Ml PFS

~[Autozero )

Fi ld List
B Scan Settings

Start [nm) End [nhm) Ordinate mode Slit width (nm)

é Sample Info 800 o0 | | !
: Processing o = i = B
& Results
] Reporting "~ Graphs

B

- 1004

5z

3

B %

qba 801

G

%3 704

e B0

13. HanonmuuTe OAHY U3 KIOBET AUCTUIUTUPOBAHHON BOJIOM (KIOBETHI HEOOXOANMO JEePKATh
TOJILKO 32 OOKOBBIE MAaTOBBIE CTOPOHBI) H YCTAHOBHTE B JIalbHEE KIOBETHOE OTICIICHHE.
HamonHuute BTOpPYIO KIOBETY BOJHBIM pAacTBOPOM MYpPEKCHIAa M YCTAaHOBHUTE B
Onmmkaiinee KIOBETHOE OT/eeHre. [Ipn HeoOXO0MMMOCTH TIISTHIIEBBIE CTOPOHBI KIOBET
npoTpute GUIBTPOBATHHON OyMaroi. 3akpoiiTe KphIIKy mpudopa.

14. Jlns 3amycka 3aga4yn B MeHio Actions Beioepure Start.



File Edit View Actions Tools

I[am;me CHCHYﬁTe MPpUTTIAIICHUAM, TOABJIAIOIIUMCS Ha SKPaHC.
\ UV WinLab - Edit - 1202Scan

Hel

Folder List

-0 Scan Setting
& -z Met!
[+ € Start [nm] End [hm) Ordinate mode Slit width [nm)
f
e Results
: d Reporting Graphs l
#_ |
- 1004
3
$
2& 90+
q% 80
| S Tl

15. HpI/I60p HaYUHACT 3aMCPATb ONTHYECKYIO IIJIOTHOCTH BalI€rO BOJHOI'O pacTBOpa
MYPCKCHJa U aBTOMATUYCCKH BLIBOJUT HA SKPaH MOHHUTOpPA COOTBGTCTBYIOH_[I/Iﬁ CIICKTP.

i UV WinLab - Edit - 1202Scan

File Edit View Actions Tools Help

BE 2 YRGOM Pusddl®

Data Collection

EEX

Folder List x ‘

Scan Settings

Lt

= §.2 Method

Start (nm] End (hm)

Ordinate mode Slit width (nm)

E [300 |

Sample Info
: Processing

A v i

& Results

a Reporting Graphs i

TRETS

0.9

084

e

074

064

059

044

0,3

0,24

0,14

0,04

[Sample1 Sample (520,23 nm; 1,1447 &)|

300

400 500 600 700

nm

800

MName

Sample1.Sample

Description

Browse...

800,00 nm

0,016 A

Slit width
1,00 nm

b - Edit - 12...

&5 Instrument: NCHTI

& CrpHe!

{8 Login: Analyst

16. lns ompeneneHuss ONTUMAILHOW JUTMHHBI BOJHBI (Apas) HaBEAWTE Kypcop Ha MHK
CIIEKTpa, KOTOPBI COOTBETCTBYET MAKCUMYMY ONTHYECKON TIIOTHOCTH HCCIIETyEMOTO
pactBopa. [lyis BOJHOTO pacTBOpa MypeKCHIa ONTHMAlIbHAs JUIMHA BOJIHBI JIOJDKHA

COCTaBIIATEH 520 HM.

3anumure MOJIYyYUBHICCCS 3HAUCHUC.



17. JInsa coxpanenus pe3ynbTatoB B MeHIo File Beioepure Save As u 3arem Task. [TosBurcs
okHO muasiora Save Results. Beegute cBon manusle. Haxmure OK. OkHO nuaniora
3aKpoeTcs, U Pe3yJbTaThl OynyT coxpaneHsl B pazneine Task [IpoBoxnuka.

2.1.2. BpInojiHeHHe 3KCIIEPUMEHTA IPY KOMHATHOI TeMIeparype

IloaroroBrTe HeOO0XOAMMBIE PACTBOPbI. B OTIENbHBIM CTaKaHYUK OTMEpPbHTE, IIPU
MIOMOIM TPaJyupOBAHHOW nuIeTku, 10 cM®  BOJHOTO pacTBOpa MYypEKCHIa, 3aqaHHOU
KOHIIEHTpalKH. Bo BTOpoii CTakaH4YHK OTMepbTe, IPK TIOMOIIY MPayHpPOBAHHOMN NUIeTKH, 5 cm®
comstHoi kucinotel HCI, 3amanno# KOHIICHTpanu.

HoaroroBbTe NMpudop K 3kcnepuMeHTy. [loBTopuTe MyHKTH 3 - 9 W3 HpPEBIAYIIETO
paszzena, ¢ OTVINYMEM B IyHKTE:

6. BeiOupaere T Meroa, KOTopsid Bbl xotute co3aars Wavelength program — Next.
|__IExample Methods Public folder 15 wionA 2006 r. 17:46 Moc...  Analyst
(C11Py Methods Public folder 15 wronA 2008 r. 17:46 Moc...  Analyst

| C15ervice Methads Public folder 15 mrona 2008 r. 17:46 Moc...  Analyst
Public folder 1 MapTa 2010 r. 14:18 Mock... Analyst

[ASEEL ey Method Wizard '
Ca170 @

Choose a method
New Method
Wizard
Select a method type
Select instrument type

. Wavelength program v
ctinstrument I _I

Select method

Duplicate Instrument Setting

m Copy settings from an existing method

[ < Back " Next > ] [ Cancel J
P T T T B T 2T T T 2 T TS
Public folder 14 deBpana 2012 r. 14:00 ...  Analyst
1813 Public folder 17 deepana 2012 r. 19:01 ...  Analyst
| C1901 Public folder 22 deepana 2012, 13:20 ...  Analyst

10. OrtkpeiBaercst pabodee OKHO MPOrpaMMBbl.

s UY WinLab - Edit - Wavelength program 1202

File Edit Yiew Actions Tools Help

@M bPLLDBIE

” lle

Folder List
= £ Method |

| Wavelength Settings

& i 550 Ordinate mode
: 500 LR S,
- — Voels | [&
: Processing l =
i Results — S
2] Reporting Remove Move Dowr Slit width (nm)
\ — j

| Data : |

‘ 'Sample1 .Sample

11. Tlepexomum Ha ctpanuny Data Collection — Instrument.
B criricke 1yivH BOJTH HE0OX0IUMO BBECTH PadO0UyIO [UTHHY BOJHEL. J{J1s1 3TOT0 HE00X0IUMO



CHaYaja OYUCTUTH CIIHCOK. [[[eIKHUTE MBIIIBIO Ha Ty JUTHHY BOJIHBI, KOTOPYIO XOTHUTE yIAIHTh.
Beigenennas 1yinHa BOJHBI OyeT BbicBeueHa. Haxkmute kHOnKy Remove. JliiHa BoJiHbI OyaeT
yIajeHa U3 CIUCKa.  BBemute pabodyio JUIMHY BOJIHBI B moJie psaoMm ¢ kHomkamu Add u
Remove. Haxxmure Add. [InuHa BostHb OyaeT 100aBicHa K CITUCKY.

YcranoBute uuncio nukioB B moise Number of cycles. Tak ke HeoOxomumo 3aaath
BPEMCHHOW HHTepBal Mexay mukiamu B moie Cycle time. B packpsiBaromemcs CIHHCKe
BbIOepuTe Second, minutes wim hours (Yuciio HMKIOB M BPEMEHHOW HMHTEpBal 3a/JaeTCsl
nperoaaBaTeaeM i Ja00paHTOM, B 3aBUCMOCTH OT MIPOBOAUMOIO SKCIIEPUMEHTA).

Tak kak paboyast IyIMHA BOJIHBI U1 BOJAHOTO pacTBOpPa MyPEKCH 1a HaXOAUTHCS B BUAUMOM
00J1acTH CIIeKTpa U HCIojb3yercs Tosbko Visible lamp, to YO nammy Hy:KHO BBIKIIOUNTE. Jli1st
atoro B nosie psgom ¢ UV lamp on cHumuTte 0TMETKY.

4 UY WinLab - Edit - Wavelength program 1202

File Edit View Actions Tools Help

A2 Yahe PLEBBH

Folder List x|
= &% Method
(=& Data Collection

Wavelength Settings

Ordinate mode

@i [ @
& Corrections ‘-529 ‘ -
Sitwidth o)

Sample Info
: Processing g
& Results

,{j Reporting Advanced Wavele

Response (s)

Number of cycles

17257 *l seconds B

Lamp change at [nm)

326

Visible Tamp on

Samplel.Sample

12. Tlocne ycTaHOBKH BCEX HEOOXOAMMBIX MapaMeTpoOB, MEPEXOIUM B OCHOBHOE pabouee
okxno Data Collection.

13. B mento Actions Beibepute Autozero. IlosiButcs ciemyromiee coodmenue — ‘Remove
sample(s) and press OK to perform an Autozero’ (Y gamute oOpaser(1pl) u 3ateM Haxkmute OK,
4TOOBI BHIMIOJIHUTH YCTAHOBKY HYJIs). OToOpaskaeTcs X0/ mporecca yCTaHOBKU HYJIS.

14. HarmomHUTE OAHY M3 KIOBET JUCTUIUTUPOBAHHOM BOIOM (KIOBETHI HEOOXOAMMO JACPiKATh
TOJIBKO 3a OOKOBbIE MAaTOBBIE CTOPOHBI) M YCTAHOBUTE B JaJbHEE KIOBETHOE OTACIICHUE.
CMmemaiiTe OTMEpPEHHOE 3apaHee KOJIMYECTBO MYypPEKCHIa W COJITHOM KHCIOTHI B OJIHOM
CTaKaHYMKE U 3aMOJIHUTE TMOJIYUYHMBIIUMCS PAaCTBOPOM BTOPYIO KIOBETY. YCTaHOBHTE €€ B
Omkaiiiiee KiIoBeTHOE oTaesieHre. [Ipn HeoOX0AMMOCTH TIISTHIIEBBIE CTOPOHBI KIOBET TIPOTPHUTE
¢wipTpoBanbHOM Oymaroil. 3akpoiiTe Kpblmky mpubopa. Ilpum cMemeHun pacTBopa
MYPeEKCH/Ia C PACTBOPOM COJISIHOI KHCJI0THI HAUHHAETCSl peakIus pa3ioKeHusi MypeKcHaa



U olecuBeYHBAHUE PacTBOpPa, MOITOMY [aHHBIH NYHKT He00X0AMMO NpoAeIaTh
MAaKCHMMAJIbHO OBICTPO.

15. Jlns 3amycka 3amaud B MeHto Actions BeiOepure Start. lanpmie cremyiTe
NPUTTIAICHUSM, TOSBIISIONIMMCS Ha SKpaHe.

16. Ilpubop HauMHAET NMPOBOAMUTH 33/JaHHOE YHMCIO 3aMEPOB UYEpe3 YCTAHOBJICHHBIH
BPEMECHHOW MHTEPBAI M BBIBOJWT MOIYyYUBINHECS JAaHHBIC HA SKpaH MOHHUTOpa. Pe3ynbraTs
U3MEpEHUH 3aHecuTe B TAOMUIy. DKCIEPUMEHT MPOBOIUTE IO TEX MOP, MMOKA TPH MOCIEIHUX
3HA4YeHUsI HEe OYyAyT MOCTOSHHBI. OJTO O3HAYaeT, YTO pEaKIHs pa3JIOKECHUS MypeKcHia
3aBEpILINIACH, & PEAKIIMOHHAS CMECh 00ECIIBETUIACK.

 U¥Y WinLab - Edit - Wavelength program 1202

File Edit View Actions Tools Help

BE 2 Yahoel P

Data Collection

Folder List X

_ET:E Method
SR
. Instrument

Wavelength Settings

520

Ordinate mode

r—

(3 Accessor ISR

< Correctio:"us [: o

e % Sample Info ¢ Aemove Move Dowh Stk wadth ()

: Processing i1

o Results

: @] Reporting

Data |
520 nm

Samplel.Sample.Cyclel (A) 0,664
Samplel.Sample.Cycle2 (A) 0514
Samplel.Sample.Cycle3 (A) 0,331
Samplel.Sample.Cycled (A) 0,284
Samplel.Sample.Cycle5 (A) 0,214
Samplel.Sample.Cycleb (A) 0,162
Samplel.Sample.Cycle? (A) 0125
Samplel.Sample.Cycle8 (A) 0,098
Samplel.Sample.CycleS (A) 0,078
Samplel.Sample.Cycle1D (4) 0,064
Samplel.Sample.Cycle11 (A) 0,053
Samplel.Sample.Cycle12 (A) 0,046
Samplel.Sample.Cycle13 (A) 0,040
Sample1.Sample.Cycle14 (A) 0,036
Samplel.Sample.Cycle15 (A) 0,033
Samplel.Sample.Cycle1B (A) 0031
Samplel.Sample.Cycle17 (4) 0,030
Samplel.Sample.Cycle18 (A)
Samplel.Sample.Cycle13 (A)
Samplel.Sample.Cycle20 (A)

18. Ecnm momy4yeHHbIC 3HAYCHHUS y)KE TOCTOSHHBI, 8 KOJIMYECTBO ITUKJIOB €IIle HEe
3aBepILICHO, MO)KHO OCTAHOBHTH TIpoLiecc, BbIOpaB B MeHI0 AcCtions kiaBurry Stop.

19. Jlnst coxpanenus pe3yabTatoB B MeHIo File Beioepure Save As u 3atem Task.
[MosiButcst okHo auanora Save Results. Beeaure cBou nanubie. Haxmure OK. OkHO



JIajiora 3aKpoeTcs, ¥ pe3yibTaThl OyayT coxpaHeHbl B pazjaene Task [IpoBomHuka.

20. TIpoBoauThCs HEOOXOAMMOE KOJUYECTBO IKCIIEPUMEHTOB, B KOTOPBIX MOXKET
MEHSTBCS 3aJ]aHHasi KOHIIEHTPAIHUS PAcTBOpPa MYPEKCH/Ia UM PACTBOPA COISTHOU
KHCJIOTHI.

2.1.3. BoinoJiHeHHE IKCIIEPUMEHTA MPU TeMIeparype,
OTJIMYAKLIEHCSl 0T KOMHATHOM

IloaroroBbTe HeoOXoaUMBIE pacTBOpPbl. B koa0y Nel M3 TepMOCTOHMKOro cTekia
ormepbTe 100 cM® BOZHOTrO pacTBOpa MyPeKCH/a, 3aJaHHON KOHIEHTpanuu. B xonby Ne2 u3
TEPMOCTONKOro cTekna orMepbTe 50 cM® comstHoM Kmcnotel HCI, 3a1aHHO# KOHIEHTpaIMH.
[TomecTute 06€ KOJIOBI B TEPMOCTAT, C YCTAHOBJICHHOM TemrepaTypoii, Ha 20 MuH.

IHoaroroBbTe cIeKTPOGOTOMETP K IKCIIEPUMEHTY 110 ONNMCAHHBIM BbIIIE IIYHKTAM.

[Tocne HarpeBaHusi CMEIIAaTh PACTBOPHI MYPEKCHIA U COJITHOM KHUCIIOTHI B OJJTHON U3 KOJIO
U OCTaBUTh €€ B TEPMOCTATe /10 3aBeplleHus onbiTa. Kak TOJIBKO MypeKcHJ BCTYHaeT BO
B3aMMO/JICHCTBAE C COJSHOW KHUCIOTOM M  HAQUMHAETCA pEaKUrs Pa3I0KEHUs MYypeKcHuia,
HEO0OXOIUMO BKJIFOUUTH CEKYHJIOMED.

[lepen KaXABIM IMKIOM W3MEPEHHUS ONTHYECKOW IIOTHOCTH, HE BBIKIIOYAs IpUOOp,
OOHOBJISIETE COAEPKUMOE HM3MEPUTENHHON KIOBETHl HOBOW MOpIMEH peaklHMOHHOW CMEeCH U3
OCHOBHOTO 00beéMa, HaXOALIET0Cs TIOCTOSIHHO B TEpMOCTaTe. B MOMEHT M3MepeHus], KpPBIIIKa
npubopa AoHKHA OBITH 3aKphITa. [IpoBecTH He MeHee 5 3aMepOB ONTHYECKON TIOTHOCTH.

2.3. O0padoTKa pe3y1bTaTOB

Pesynbrarel n3mepeHuii 3aHOCUTE B TaOJIHUILY.
T, CEK D
T1
12
13
T4

Ti

Ornpenenure MOPSAOK PEeaKIUH.
[Topsiiok peakiy MOXHO OMPEAETUTh CIEAYIOIUMHU CI0cO0aMu: METOJ MOJCTAHOBKH, METO
MOJIOBUHHOTO TpeBpalieHus, rpaduueckuit meroa, meron Baut-I'odda, meton wu30bITKOB
OcTtBanba.
Jns Hame#t mabopaTopHoit paboTsl YA0OHO HCIIONB30BaTh rpauuecKuil METOI.
PaccmarprBaemMas peakiiusi MOKET OITUCHIBATHCS] YPaBHEHUEM:
In(C1/C2)=K"(12-11),
€CITM OHA TEPBOTO MOPS/IKA WIH YPaBHECHHEM:
1/C2-1/C1= k- (12-12),
ecnu oOHa Broporo mopsiaka. [lomHs, uTto ontuyeckas mmiIoTHOCTH (D) cucremsl
NPONOPLHUOHATIFHA KOHIIEHTPALMU MYPEKCHIa B PACTBOPE, UMEEM:
a) B ciryuae [ mopsiaka:  IN(D1/D2)= «i(t2-11);
0) B cimyuae peakiuu 1l mopsaka: 1/D2-1/D1=¢-L-ki.(12-11).
[Toctpoiite rpaduku B KOOpIMHATAX:
a) «In D —1»
0) «1/D:— .
JluneliHocTh rpaduka (a) yKaKeT — peaklus MepBOro MopsaKa, a JUHEHHOCTh rpaduka (0) —
peakuys BTOPOro NopsiKa.
[Tocne BbISBICHUS TOPsAKA pPEakMM MOKHO (rpaMuecKd WIM aHAJTUTHYECKH) PacCUUTaTh
3HAYCHUE KOHCTAHThI CKOPOCTH PEaKIuy (K).



[To 3HAYEHUAM KOHCTAaHT CKOPOCTH PEAKINH (IIPH IBYX PA3TUYHBIX TEMIIEpaTypax) pacCUnTaiTe
sHepruto akTuBaiuu (E) 1 TemmeparypHslii koadduument Bant-Todbda (7).

Rlnlli2

E=—""21
i_i y:kT+lO:2+4
T1 Tz kT

Briasute POJIb KaTaJIn3aToOpa B KHHCTUKC XUMHNYCCKHUX peaKI_II/If/'I.

Kpumepuu ouenxu nadopamopnwix paoom: (0/0-3/3)

IIpn moaroroBke K iabopaTopHON padore 1Mo «PU3NIECKOW XMMHH» B 3 CEMECTpE CTYIEHT MOJDKEH
BBITIOJIHUTD CJICIYIOIINE BUIBI PA0OT:

- CaMOCTOSITENbHAs MPOPa0OTKa TEOPETUIECKOT0 MaTepualia K J1abopaTopHoil paboTe;

- O3HAKOMJICHHE C YCTaHOBKOM, IPHOOPOM, METOTMKOH BHITTOTHEHUS J1a00paTOpHOIl paboTHI;

- BBIIIOJIHEHNE HEOOXOANMOT0 SKCIIEPUMEHTA;

- 00paboTKa pe3yabTaTOB UCCIIEIOBAHUS, TOCTPOCHUE TPa(UKOB;

- QaHAJIN3 PEe3yJIbTATOB UCCIIC0BAHMUS U BBIBOJI IO padore.

- makcumaabno 3*8=24/2*10=20/1*15=15 3a xax Iy BBIIOJHEHHYIO J1a0OpPaTOPHYIO paboTy, €CIH
pa60Ta BBIIIOJIHEHA B ITOJTHOM O6'beMe, B OTYCTC NPAaBHUJIBHO U aKKYPAaTHO BBIIIOJHCHBI BCE BBIUYUCICHHA U
MOCTPOEHHI TpadUKH, JIOTHIECKH ¥ 000CHOBAHHO MPHUBE/IEHBI BEIBOJIBI TIO TeME Tab0paTOpHOH padoTHI.

- muauMaiabHo 3*4=12/2*6=12/1*9=9 ecnu B X0m€ dKCIEpUMEHTA JOMYIIEHLI IPyObIE MPOMAXH, B
oTYeTe ecTh IPyOble OMMOKH, MPUCYTCTBYIOT OIIMOKH B BRIYMCIICHUSX, HETOUYHO MOCTPOCHBI IPpad UKy, He
noruvecku chOpMUPOBaH BBIBOJ K T1abopaTopHOiA padorTe.



MuH#CTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BhICIIIET0 00pa3oBaHus
«Ka3zaHckuii HalMOHAIBHBIN UCCIEN0BATEIbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)
Dakynbmem- mexHoI02UYECKUl
Kageopa - OXPT
Hamnpasnenue 18.03.01 «Xumuueckasi TEXHOJIOTHI»
npo¢uiIb/Iporpamma:
«XUMHUYECKasi TEXHOJIOTUS OPTaHUYECKHUX BEIIECTBY
«XHUMHYECKask TEXHOJIOTHS BBICOKOMOJICKYJIISPHBIX COSAMHEHUI»
«XuMuYecKas TEXHOJIOTHS EpepadOTKU MOJIUMEPOB U JIACTOMEPOBY
«XUMHYECKask TEXHOJIOTHSI IPUPOIHBIX SHEPTOHOCUTENEH U YIIIEPOIHBIX MAaTEPUATIOB)

Cemectp_3
KoMiuiekT BonpocoB 1Jisi KOJIJIOKBHyMa
o mucuummae b1. O.21 «®usnueckasg XUMHUL)

Tema 1
«OcHOBHBIE OHATHSA (PU3NYeCKON XUMHHU. XHMHYECKAs] TEPMOAMHAMMKA H
XuMu4eckoe papHoecue. Tepmoxummusi»
KosutoxkBuym 1: «IlepBblii 3aK0oH TepmoanHaMuKu. TepMoxummus»

Bapuanm Ne 1
K xamxnomy 3agaHnio A J1aHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BepHblii. BbiOepuTe BepHbIii, 10
Bamemy MHeHU10, OTBET.

Al. 13 npuBeeHHBIX HIKE POPMYIT BEIOEPUTE Ty, KOTOPAsl CIPaBEUINBa TOJIBKO U1 U1€aIbHOTO
rasa.

1C, :(a(ﬂj . 2)H=U+PV;3) (a_uj _0;  4)5Q=dU+5W; 5)5W =PdV.
or ), oV J;

A2. SIBnsroTCs M TETUIOTa ¥ paboTa PYyHKIIUSIMH COCTOSTHUSA?

1) TennoTa — n1a, a paboTa — HET;

2) TerioTa — HET, a paboTa — J1a;

3) u TemnoTa, U paboTa ABISIFOTCS PYHKIMSIMH COCTOSIHUS,

4) u TeruioTa, U paboTa He ABJIAIOTCS QYHKIUSIMU COCTOSHUS;

5) OTBET 3aBHCUT OT HaIPaBIIEHUS MPOIECCa.

A3. Kax Boi6ouparot 3Haku Q u W B ypaBHEHHH NIEpBOr0 3aKOHA TEPMOJUHAMUKU? DTH BEIMUUHBI
CUMTAIOTC MOJIOKUTEITbHBIMHU, €CITN

1) TeroTa MOTJIOIIAETCs CUCTEMOI, a paboTa CoBepIIaeTCs Hajl CUCTEMOM;

2) TerI0Ta MOTJIONIAETCSl CUCTEMOM, a paboTa COBEPIIAeTCs] CAMOM CHCTEMO;

3) TeruioTa BBIAEISIETCS CUCTEMOH, a paboTa coBepIIaeTcs HaJl CHCTEMOM;

4) TeroTa BBIICTSETCS CUCTEMOM, a paboTa COBEPIIAETCSl CaMOi CUCTEMOM;

5) mporiecc MPOBOTUTCS 0OPATUMO.

A4. CrannaptHas Teriora o0pa3oBaHus aMMmuaka paBHa AH| ,o(NH,) =—-2941 x/x/monb. B

KaKol 13 MpHUBeICHHON HIXe peakuuid TerioBoi a¢ ekt npu T=298 K paBen stoii Bennunne?
1) HCN + 3H2 = NH3 + CHgy;

2) 1/2N2 + 3/2H2 = NHs;

3) N + 3H = NHg;

4) NH2,COONH4 = CO2 + 2NHs;

5) 2NO2 + 6H20 = 4NH3s + 70x.



AS. JIns kakux BellecTB crpaBeiuBo cooTHomeHnue Cp=Cy + R?
1) nist TBEpIBIX; 2) s KUAKUX; 3) 1St KOHACHCUPOBAHHBIX;
4) nuist uaeabHbIX ra30B; 5) Anst IPOCTBIX KPUCTATUTMYECKUX CUCTEM.

K KaKA0MY 3a1aHUI0 B nanb1 OTBE€TbI, U3 KOTOPLIX MOTYT ObITh BCPHBIMU HECKOJBKO BAPDHAHTOB. BLIﬁepI/ITe
BE€pHbIE, 11O BameMy MHCHMIO, OTBETHI.

B1. BeipaxeHnus, crpaBeyIMBbIe I W30XOPHOH TeruioeMKocTd Cyv OAHOTO MOJIS HJealbHOTO
rasa.

OH oG oF ) _ v .
8(F) 2R a(F) oo 9(F) aavw

B2. VkakuTe peakluuu, JUis KOTOPHIX MOXHO IpeHeOpedh Pa3sHOCTBIO MEXIY H3MEHEHHEM
OHTAJIBITUN U U3MCHCHHUEM BHyTpeHHeﬁ OHCPI'UM.
1) Ca(OH)2¢p-p) + CO2) = CaCO3(m) + H20(0); 2) CaO(m) + CO2(r) = CaCO3(mm);

3) 2AsH3) = 2AS(wm) + 3Hor); 4) Pbs) + PbO2(ms) = 2PbO(1m);

5) Sb204(m) + 4C ) = 2Sbs) + 4CO(r); 6) Sis) + 2L120(m) = SiO2¢wm) + 4Li(m).
B3. BriGepuTte sKCTEHCHBHBIE TTapaMETPhI IIpoliecca:

1) naBnenue; 2) Macca; 3) oObewm; 4) remneparypa; 5) KOHILIEHTpaIus;

6) BHYTpEHHSS DHEPIUS; 7) MOJIbHAS TETNIOEMKOCTb.

3aganua C

C1. Haiinure COOTBETCTBUE MEXKY MPEIACTABICHHBIMHA PEAKIIUSIMA H COOTHOIIICHUEM YHTATBITAN
U BHYTPEHHEH 3Hepruu (omeem npedcmasbme 6 8uoe NOCied08amenrbHoCmu 0yK8, Hanpumep,

ABD).

1) CO) + Y02 = COxr); A) AH > AU,
2) CaCOs(rs) = CaOqs) + CO2(); b) AH = AU;
3) H2S(r) + SNy = SNSrs) + Ha . B) AH < AU.

C2. Haiiinte COOTBETCTBHE MEXKTY 3HAKOM H3MEHEHHS TEIIOEMKOCTH MPOIECCa M 3aBUCHMOCTBIO
AH=f(T) (omsem npeocmasvme 6 6ude nocreoosamenvrnocmu 6yks, nanpumep, ABI).

1) AC,=0; A) anf B) anf B) aH
2) AC, > 0;
3) AC, <0. / / \
T T T
r) auf o) af
T T

C3. CrangapTHble SHTAJIBIIUHN CTOPaHUSI BEIIECTB B Kuciopoae (k>k/Moub) pu Temmnepatype 298
K

CZ H4 (r) C(TB,rpacbuT) H2(r)
-1411 -393 -286




ITo MMPpUBCACHHBIM T3.6JII/I‘-IHLIM AAaHHBIM O CTaHAAPTHBIX SHTAJBIIUAX CropaHUsA BCUICCTB B
KHCIIOpoJie ipu Temriepatype 298 K BeIUuCINTE CTaHAAPTHYIO SHTAIBITHIO 00pa30BaHMs STUIICHA
C2Hs u3 mpocThIX BemiecTs npH ykazaHHOH TeMiieparype. OTBET BbIpazute B K/ /MOJb.

C4. CoBOKYITHOCTH TelJI, B3aNMOJICHCTBYIONIUX MEXKIY COO0H U 000COOTICHHBIX OT OKPYXKAIOIICH

cpenpl peaJbHON WM BOOOpakaeMol 00O0JIOYKOW, HA3bIBACTCA..... (Hanuwume nponyujeHHoe
Cl1080).
C5. TTapameTp TepMOAMHAMUYECKON CHCTEMBI, HE 3aBUCSAIINNA OT OOIIETO KOJWYECTBA BEIIECTBA
B CHCTEME, Ha3bIBaeTCHl. . . ... (Hanuwume nponywennoe cno6o).

Bapuant Ne 2

K kaixnoMy 3a1aHHI0 A JaHBI HECKOJIBKO OTBETOB, H3 KOTOPBIX TOJILKO OJUH BepHLIi. BbiGepuTe BepHbIii, 10
Bamemy MHeHH10, OTBeET.

Al. Ilpu kakom mporecce padoTa, cOBeplIaeMas CHCTEMOM, JIOCTUraeT MaKCHUMAaJbHOI'O
3HAYEHHUS?

1) mpu m3oTEepMUYECKOM;  2) IPH HEOOPATUMOM; 3) npu oOpaTUMOM;

4) npu aguabaTHOM; 5) mpu KpyroBOM.

A2. CrannmapTHas TeruioTa oopazoBanust HUTpoOeH3oma A H ?’298(06 H.NO,)=-11,2 xJlx/mo1b. B

KaKO# M3 MPUBEJCHHBIX HUXKE peakiuid TerioBoi a3 dext nmpu T=298 K pasen »Toii Benuunne?
1) CeHe+HNO3=CsHsNO>+H20;  2) CeHsNH2+3S+6NH3+3H20=CsHsNO2+3(NHs)2S;

3) 12C+5H2+N2+20,=2C¢HsNO2;  4) 6C+5/2H2+1/2N2+02=CeHsNOy;

5) CeHsNH2+2H20=CeHsNO2+3H>.

A3. Kakoe BpIpakeHHE CIIPaBEUINBO [ H300apHOil TerioeMKkocTH Cp 0JTHOTO MOJISl H1€aIbHOTO
raza?

1) (G_Hj . 2) (ﬁj ;o 3) (ﬁ) ;o 4) (@] ;. 5) AU+W.
or ), ot ), aT )y GINN

A4. JInsg xakux BEIIECTB crpaBeyiuBo cootHomenue C, ~ Cy?
1) TONBKO A TBEPABIX; 2) TONBKO JJIS )KUIKHUX; 3) 11 uaeanbHBIX ra3os;
4) nnst KOHJIEHCUPOBAHHBIX BEILIECTB; 5) TOJIBKO JIJisi KPUCTAJUTMUECKUX CUCTEM.
AS. Uro nokaseiBaet BenuunHa AH cucteMsl ipu €€ nepexoze n3 OQHOr0 COCTOSIHUS B Ipyroe?
1) paboTy, COBEpILICHHYIO CUCTEMOI! P MOCTOSIHHOM JTaBICHUM;
2) paboTy, COBEPIICHHYIO CHCTEMO# MTPU MIOCTOSIHHOW TeMIIeparype;
3) TemnoTy, OTAAHHYO WITH MOTJIOMICHHYI CUCTEMOM MIPU MOCTOSHHOM JIaBICHUM;
4) TemIoTy, OTJAHHYIO WK MOTJIOIIEHHYIO CHCTEMO# MPH MOCTOSHHOM TeMIlepaType.

K KaXXA0MYy 3a1aHUIO B nanbl OTBE€TbI, U3 KOTOPLIX MOTYT ObITh BECPHBIMUA HECKOJIbKO BAPUAHTOB. Bblﬁepl/lTe
BE€pHbIE, IO BameMy MHEHHI0, OTBETHI.

Bl. Bripaxkenue mepBoro Havajsia TEPMOAMHAMHUKH, 3alMCAHHOE C MCMOJIb30BAaHUEM TEIJIOTHI
npouecca Q, UMEET BU:

1) Q = AU-W, 2) 6Q = dU+PdV; 3) 6Q = PdV-dU; 4) Q = AU+W;

5) AU=Q+W, 6)AU=Q-W, )W =AU + Q; 8) oW = dU-3Q.

B2. Bribepure Bce Bubl ypaBHeHHs Kupxroda:
1) AH? =AHZ, —AC_ (T —298); 2) AH; = AHZ, +AC (T —298);

3) (—G(AH)) _AC,; 4 (G(AH)j ~AC,;

oP or
9 (0) aci (A e,



B3. Bribepute HHTEHCUBHBIE ITApaMETPHI MpoLecca:

1) naBnenue; 2) Macca; 3) oObewm; 4) Temneparypa; 5) KOHILIEHTpaIus;
6) BHyTpEHHSS DHEPIUS; 7) MOJIbHAS TETNIOEMKOCTb.
3aganusa C

C1. Omnpenenute, kakoil (hyHKIMEH (COCTOSHUS WM TPOIECCca) SBISIOTCS HIKCTIPUBEICHHBIC
byukuuu (omeem npedcmasvme 6 suoe nociedosamenvHocmu oOyks, nanpumep, AABA)?

1) sutansnust AH; A) ¢pyHKIMS TIporiecca;

2) BHyTpeHHss dHeprus AU, b) dynkius cocrosHus.

3) Temiora Q;

4) naBnenue P;

5) pabora W.

C2. Ucnonb3ys CpaBOYHUK, HAWIUTE COOTBETCTBYIOIIME MPHUBEACHHBIM BEIIECTBAM TETLIOTHI
cropauus (AH?,.., xJlx/Monb) (omeem npedcmassme 6 6ude nociedosamenbHOCmu OYKS,

nanpumep, ABBJ]I).

1) atunen CoHa; A) -4194,75;
2) caxaposa C12H22011(m); b) -3301,51;
3) saranon C2HsOH ), B) -5646,73;
4) rexcan CeHia(r); I') -1410,97,
5) 6enzon CeHeg(r); M) -1370,68.

C3. U3menenne >aTANBIUN peakuud pu T=298 K 2NaOH5)+CO21)=Na2COj3(w)+H20() paBHO

0
AH . = —=126,4x e . . .

298 ' . Haiimute TtemmnoBoit addexr sToii peaknuu npu Temneparype 800 K,
UCIIOJIB3YS IaHHBIE 0 MOJIbHBIX TermoeMKocTsxX BemecTs (/[x/(monb-K). OTBet Bripasute B kXK.

NaOH ) COxp) Na>CO3(rs) H20(
38,49 37,13 110,50 33,57
C4. Ilepexon cucTeMbl U3 OJJHOTO COCTOSIHMS B JIPYrO€ BCIEACTBHE M3MEHEHHUS XOTSI Obl OJHOTO
rapaMerpa Ha3bIBaeTcCH. ... .. (Hanuwume nponywenHoe cnogo).
C5. [TapameTp TepMOAMHAMUYECKONW CHCTEMBI, 3aBUCSIINN OT OOIIET0 KOJIMYECTBA BEIIECTBA B
CUCTEME, Ha3bIBAETCH. .. ... (Hanuwume nponywennoe cnoso).
Bapuant Ne 3

K xaxnomy 3agannio A J1aHbl HECKOJIbKO OTBETOB, U3 KOTOPBIX TOJIbKO OAMH BepHbIii. BoiOepurte BepHblii, 10
Bamemy MHeHH10, OTBET.

Al. Kak sHTanenus nporecca 3aBUCUT OT TEMIIEPATYPhI?

T, C T,
1) HY =Hy + [—PdT; 2) H2 =H{ + [C,dT;
T T
T, T,
3) AH? =AH? + [AC,dT; 4) HyY =H} + [AC,dT .
T T
A2. KakoBo ananutuueckoe BelpakeHue | 3axoHa TepMouHaMUKN?
1) 6Q = dU+3W; 2) 6Q = dU+dw, 3) dQ = dU+3W,
4) dQ = sU+dW; 5) dQ = 3U+3W.

A3. 13 npuBeeHHBIX HIKE POPMYIT BEIOEPUTE Ty, KOTOPAsi CIPaBEUINBA TOJIBKO U1 UI€aIbHOTO
rasa.

1)Cp=(—a(AHj; 2)H=U+PV;3) o —0; 4)8Q=dU+35W: 5)8W =PdV.
or ), oV )

A4. Yro Takoe A H{ 54 TaHHOTO BemecTBa? DTO M3MEHEHNE SHTAIBITHH MIPU



1) marpeBanuu 3toro Bemiectsa ot 0 10 298 K;

2) peakiuu 00pa30BaHMS ITOrO BEIIECTBA U3 DJIEMEHTOB;

3) peakiuu 00pa30BaHUS 3TOTO BEIIECTBA M3 MPOCTBHIX BEIIECTB, B3SATHIX B MX Hawbolee
YCTOMYUBBIX COCTOSIHUAX, TpU T=298 K u mapuuaibHbIX JAaBJICHUSX BCEX KOMIIOHEHTOB
ra3oBoii (assl, paBHBIX 1 aTM™;

4) peakiuH OKHCICHHS JAaHHOTO BEIIECTBA.

AS5. Urto nokazpiBaeT BenuunHa AU CUCTEMBI IpH €€ TIepexoe U3 OJHOT0 COCTOSIHUS B Apyroe?
1) paboTy, COBEpIICHHYIO CUCTEMOH MPH ITOCTOSTHHOM 00bEME;

2) paboTy, COBEPIIECHHYIO CUCTEMOM IIPU MTOCTOSIHHOM TeMIleparype;

3) TemIoTy, OTAAHHYIO WM MOIJIOIEHHYIO CUCTEMOM P MOCTOSIHHOM 00BEME;

4) TeroTy, OTIAHHYIO UM MOTJIONIEHHYIO CUCTEMOM MPU MOCTOSTHHOW TeMIepaType.

K kaxxpomy 3amannio B nanbl oTBeTbl, H3 KOTOPBIX MOIYT OBITh BEPHBIMH HECKOJIbKO
BapuaHToOB. BoiOepuTe BepHble, M0 Bamemy MHeHuU10, 0TBETHI.

B1. BeiOepure Xxumuueckue peakiyH, y KOTOPbIX U3MEHEHHE SHTAJIbIUM OOJbIlle M3MEHEHUS
BHYTPEHHEHN HEPrUU.

1) MgCO3(1s=MgOas)+COnr); 2) 2Ha@)+029=2H20¢);
3) H2Sn)+2NaOH =NazS)+2H20x); 4) 2C0O2(n=2COn)+02(r;
5) NH4Clz)=NH3)+HCl v 6) CH4()+CO21)=CH3COOH .

B2. Kakue Bean4rHbl UMEIOT pazmepHocTh J[x/(Moinb-K)?
1) Terutota Q; 2) padora W; 3) monbHas uzobapHas TemmoéMkocts Cp;  4) arTansnus AH;
5) yHuBepcayipHas ra3oBasi MoCTOsIHHAA R;  6) sHTpomus S; 7) BHyTpeHHss dHeprust AU.

B3. YcnoBus, otnuyaromniyie n30JMpoBaHHYIO TEPMOJIMHAMUYECKYIO CHCTEMY:

1) 3anac BHyTpeHHEH 3HEPrUy B H30JIMPOBAHHON CHCTEME MTOCTOSIHEH;

2) 3amac BHyTpEHHEH SHEPTrUH B U30JIMPOBAHHON CHCTEME HE TIOCTOSHEH,;

3) uckiIr0YeH 0OMEH BEIIECTBOM U DHEPTHEN C OKpYKaIOIIeH Cpe/oii;

4) BO3MOXKEH OOMEH PHEPTUEH C OKPYKAIOIIEH CpeIoi, HO UCKIIFOUeH 0OMEH BEIIECCTBOM;

5) BO3MO>KeH OOMEH BEIIECTBOM C OKpY»Karolllel cpeioil, HO HCKIIF0UeH OOMEH YHeprueH;

6) BO3MOKE€H 0OMEH BEIIECTBOM M SHEPTHEH C OKpYyKaloIIel Cpe1o.

3amanua C

Cl. HaiimuTe COOTBETCTBHE MEX]Yy Ha3BaHHUEM IIpollecca U €ro 0O0O3HAYCHHUEM M3 IMPaBOTO
cronbua (omeem npedcmasvme 6 guoe nociedosamenvHocmu 0yks, nanpumep, ABBJ[ET).

1) uzo6apHbIif; A) T=const;

2) U30TEPMUYECKUN; b) P= const;

3) U30XOpHBIN; B) T=const u P= const;
4) n300apHO-N30TEPMUIECKHIA; I') T=const u V= const;
5) N30XOPHO-U30TEPMUUECKHUIA; ) Q=0;

6) anuabaTHBIH; E) V= const.

C2. HaiiguTte COOTBETCTBHE MEXAY MPUHAAICKHOCTHIO TMapaMeTpa M YKa3aHHOW BETUYMHOMN
(omeem npeocmasvme 6 sude nociedosamenvrocmu oyks, nanpumep, ABBAB).

BEJIMUMHA I[TAPAMETP
1) remnepatypa T; A) KCTEHCHUBHBIN;
2) BHyTpeHH:s 3Heprus AU, b) nHTEHCUBHBIN.

3) naBienue P;

4) MonbHas n3obapHas TermoéMKocTh Cp;
5) konuentpanus C;

6) Mmacca m;

7) 00béM V.



C3. Ilo TeruioTaM cropaHus O-TJIFOKO3BI, B-GpykTo3bl U caxapo3bl (B kI[x/moinb) mpu 25 °C
paccunTtaiite Teruoty Tuaposnza caxaposbl Ci2H22011+H20=CesH1206(0-rmoxosatCeH1206(8-
dpyxrosa). OTBET BbIpa3uTe B KJK.

OL-TJIIOKO03a B-bpykro3a caxaposa

-2802 -2810 -5644
C4. OrtHomIeHHE KOJIMYECTBA TEIUIOTHI, MOABEACHHOM K CHCTEME, K TOMY H3MEHEHUIO
TEeMIIepaTyphbl, KOTOPOE TPH 3TOM IPOHMCXOIMUT, HA3BIBACTCH....... (Hanuwume nponywernHnoe
Cl1080).

CS5. Ilpu MOCTOSTHHOM JIaBJICHUH WU 00BEME TETUIOBOH A(P(HEKT XUMUUECKOW PEaKIUKA 3aBUCUT
TOJIBKO OT BUJA M COCTOSIHUSI UICXOIHBIX BEILIECTB M MPOIYKTOB PEAKIIUU, HO HE 3aBUCUT OT ITyTH
nepexoja (Hanuwiume, KaKou 3aKoOH ChOPMYIUPOBAH).

KosutokBuym 2: «BTopoii 3aK0H TepMOAMHAMUKI»
Bapuanm Ne 1

K xamxnomy 3aiaHnio A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BepHblii. BbiOepuTe BepHblIii, 10
Bamemy MHeHU10, OTBET.

Al. V3BECTHO COOTHOIIICHUE dSZ? . Korna ciienyer Opath 3HaK > u KOrjia 3HaK =?

1) > st HeoOpaTUMOro IpoIecca u = ISl K30TEPMUIECKOTO;

2) > 151 HEM30TEPMHUECKOT0 Ipoliecca U = JJis 00paTUMOro;

3) > u1st ©30TEPMHUUECKOTO MPOoLecca U = ISl HEU30TEPMHUYECKOT0;

4) > nns HEU30JIMPOBAHHON CHCTEMBI U = JUI U30JIMPOBAHHOM;

5) > st HeoOpaTUMOTO TIpoliecca U = Jisl 00paTHUMOro.

A2. MOXeT JI1 SHTPOIUS BEeIECTBA OBbITh OTPULIATETHHOMN?

1) TOBKO TpU HU3KHUX TEMIepaTypax; 2) TOJILKO IIPU BBICOKHMX TEMIIepaTypax;

3)TONBKO U1l MPOCTHIX BELIECTB, B3ATHIX B MX HanOOJee yCTOMYMBOM COCTOSIHUM; 4) 11a;5) HeT.
A3. YxaxuTe npaBUIbHYIO GOpMyTTy:

1) dH =Vdp +TdS + > sdn, ; 2) dH =—pdV +TdS+ > z4dn; ;
3) dH = pdV +SdT > sdn, ;  4) dH =—pdV +SdT =Y sdn; ;
5) dH =-Vdp —TdS+ > zdn, .

A4. YxaxuTe npaBUiIbHYIO GOpMyTy:
1) F=U-TS;  2) F=H-TS; 3) F=U+TS; 4) F=H+TS; 5) F<U+TS.

AS. Vkaxure npaBWIbHYIO Gopmyny:
1)(§j =V;2) [@J =-S; 3)(§j =-S; 4) [@j =-V;5) @ =S.
ar ), aT )y ar J, or ), ar ),

K KaXXA0MYy 3a1aHUIO B nanb1 O0TBE€TbI, U3 KOTOPbIX MOI'YT ObITH BCPHbBIMHM HECKOJIbKO BAPUAHTOB. Bblﬁepl/lTe
BEpHbIE, 110 BameMy MHEHHUI0, OTBETHI.

B1. CroiicTBa XMMHYECKOTO TIOTECHIIMAIa KOMITOHEHTA CHCTEMBI B 00IIIEM CTy4ae
1) GyHKIUS COCTOSHUS CUCTEMBI; 2) dyHKuMA Ipoliecca;

3) sKkcTeHCUBHAs PYHKIINS; 4) naTeHcUBHas QYHKIIHS;

5) ¢yHkuus, paBHast TEIIOTE Iporecca;  6) pyHKUuMs, paBHas paboTe mpoiiecca.

B2. Jlan psa yTBepXkACHWM, Kacarommxcs dSHepruu [ mObOca. Ykaxure, Kakue M3 HUX -
IIpaBUJIbHBIE.



1) yosuts sHeprun ['m66ca paBHa mnosie3Hoit padbore nporiecca;

2) yosns dHepruu ['m66ca paBHa moytHON paboTe mpoiiecca;

3) pa3mepHocTb sHepruu ['n66ca k/{x/(Monb-K);

4) pazmepHocTb dHeprun [ m66ca kJI>k/MOJIb.

3amanua C

C1. Haiinure cOOTBETCTBHE MEXK/y YaCTHBIMU ITPOU3BOHBIMU TEPMOJIUHAMUYECKUX (DYHKITUH 1

napameTpamH Ipouecca (omeem npeocmagvme 6 6ude Nocie0o8amenbHocmu OYKe, Hanpumep,
ABBI).

o(3) o) o) o(&)
T ), oV ): 8s ), v )
A)-S:B)S; B)P; I)-P; DT, E)V; X)-V.

C2. Hanumure onpeneneHue XMMUYECKOIO ITOTEHIIAAA.
C3. Hanmmure ypaBHenue ['m60ca-I'enbMrosbpiia st CHCTEMBI.

Bapuant Ne 2
K xamxnomy 3aiaHnio A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIbKO O/IMH BepHblii. BbiOepure BepHblii, 10
Bamemy MHeHH10, OTBET.

Al. JIyst KakuX MPOIIECCOB CIPABEIUBO COOTHOIICHHE dSZ? ?

1) mst MOOBIX; 2) st TFOOBIX U30TEPMUYCCKHUX 3) st anabaTHBIX;
4) mist MOOBIX OOPATUMBIX; S) IIsl OOPAaTUMBIX U30TCPMUICCKHUX.

A2. Kak cBsi3aHbI MEX/ly COOOM BEIMUMHBI U3MEPEHUN SHTPOIIUH, SHTAJIBIIUU U TEMIIEPATYPBI IIPU
¢a3oBbIX Nepexoaax?

pas-Sigas=a T gas—-A gas-OH g as—an,

A3. YxaxuTe npaBUiIbHYIO GOpMyTy:
(F A fFle oAF)
ar ), aT ), aT ), ar J,

5)(%} ~P.

A4. YxaxuTe npaBUiIbHYIO GOpMyTy:
1) dF =Vdp +SdT + > z4dn; ; 2) dF =-Vdp +SdT + > zdn; ;

3) dF =—pdV —SAT + > gdn, ;4) dF =—pdV —SdT - dn; ;
5) dF =Vdp +SdT — > z4dn, .

AS. YxaxuTe npaBUiIbHYIO GOpMyTTy:

1) G=U-TS+PV; 2) G=U-TS-PV; 3) G=U+TS+PV; 4) G=U+TS-PV; 5) GSU+TS+PV.

K xaxnomy 3aganuio B 1aHbl 0TBeThl, H3 KOTOPbIX MOIYT OBITh BePHBIMH HECKOJIbKO
BapuaHTOB. BoiOepuTe BepHbIe, M0 Bamemy MHeHH10, OTBETBI.

B1. CpoiictBa snepruu ['m66ca KOMIIOHEHTa CUCTEMBI B OOIIIEM CTy4yae

1) GyHKIUS COCTOSHUS CUCTEMBI; 2) dyHKuMs Ipoliecca;
3) sKkCTeHCUBHAs PYHKIINS; 4) naTeHcUBHAas QYHKIIHS;
5) ¢yHkuus, paBHas TEIUIOTe Iporecca;  6) GyHKIUs, paBHAas MOJIE3HOM paboTe mpolecca.

B2. Jlan psan yTBepKIEHUM, KaCAIOUIUXCS SHTPONUU. YKAKUTE, KAKHE U3 HUX - IPABUIIbHBIE.
1) sHTpOIHS — Mepa OecTopsiIKa CUCTEMBI; 2) SHTpOMHS — TEIJIOTA MPOIIECCa;
3) pa3MepHOCTh SHTPOIUHU KJI>K/MOIb; 4) pazmepHOCTh dHTpOorHHU KJ[x/(M0nb-K);



5) SHTpONHs - SKCTEHCUBHASA (DYHKIINS; 6) SHTPONUS - UHTEHCUBHAS (PYHKIIHSL.
3aganusa C

C1. Haiigute COOTBETCTBUE MEXAY YaCTHBIMH MPOU3BOAHBIMHI TEPMOJINHAMHYECKUX (DYHKIIMNA U
napameTpamu Tporecca (omeem npedcmasbme 6 8ude NocCied08amenbHocmu 0yKs, Hanpumep,

E I \ EI S E S \

)(2)
oP
A)-S:B)S; B)P; I)-P; DT, E)V; X)-V.

C2. Hanmmmre noctynatel |l 3akoHa TepMOIUHAMUKH.
C3. Hanmmure ypaBHeHue ['u66ca-I'enpMronbia Juist mpoiecca.

Bapuant Ne 3
K kaxnomy 3ajaHuio A JaHbl HECKOJbKO OTBETOB, U3 KOTOPBIX TOJbKO OJWH BEPHBIi.
Bbi0epure BepHblii, no Bamemy MHeHMI0, OTBeET.
Al. Kak u3MeHsieTcs SHTpONHUS BELIECTBA MPHU €ro HArpeBaHUM IPU HNOCTOSHHOM OObeMe WU
MOCTOSIHHOM JIaBJI€HUU?
1) yBenuumuBaercsi;  2) yMEHbLIAETCS; 3) He u3MeHsercs;
4) MOXKET U3MEHATHCS HEMOHOTOHHO;
5) Bo3pacTaeT NpornopUUOHAIBHO U3MEHEHHUIO TeMIIepaTyphbl.
A2. VYxaxure npaBWwIbHYIO (QopMmymupoBky: «[Ipm mocTossHHOM 00beMe M TemIeparype
CaMOIIPOU3BOJIBHBIE NIPOLIECCHI HAYT B CTOPOHY...»
1) Bo3pacranus suepruu [ mb6ca cucremsr; 2) yosiBanus sHeprun [ m66ca cuctemsr;
3) Bo3pacTaHus SHTPOIMU CUCTEMBI; 4) Bo3pacTaHus SHEpruu I enbMrosbiia CUCTEMBI;
5) yObiBanust sHEpruu [ ebMrosbiia CHCTEMBI.
A3. Ilpu kakoM mporecce paboTa, coBeplIaeMass CHCTEMOH, JOCTUraeT MaKCHUMaJbHOIO
3HaYeHUA?
1) npu U30TEPMUYECKOM; 2) npu HEOOpaTHUMOM; 3) npu o6paTUMOM;
4) npu aguabaTHOM; 5) npu KpyroBOM.
A4. YkaxuTe npaBWIbHYIO popMymy:
1) dG =Vdp + SdT + Z wdn ;2) dG=-Vdp +SdT + Z wdn ; 3) dG =Vdp —SdT + Z wdn, ;

4) dG =—pdV +TdS +Zy,dn 5) dG =VdT + pdT = udn;

AS. YxaxuTe npaBUIbHYIO GOpMyTy:

1) H=U-PV; 2) H=U+PV; 3) H=U/PV; 4) H=U-PV; 5) H<U+PV.

K KaXKA0MYy 3a1aHUI0 B AaHbl OTBETbI, U3 KOTOPLIX MOTYT ObITh BCPHBIMU HECKOJIbKO BAPDUAHTOB. BblﬁepI/ITe
BE€pHbIE, 11O BameMy MHEHHI0, OTBETHI.

B1. CroiictBa sHepruu ['eapMronibiia KOMIIOHEHTa CUCTEMBI B OOIIEM CclTydae

1) yHKIMS COCTOSIHUSI CHCTEMBI; 2) pyHkIUs Iporiecca;

3) aKcTeHCHBHAs (PYHKIINS, 4) uaTeHcuBHAas QYHKITHS;

5) byukmus, paBHas TEIUIOTE Tipotiecca;  6) QyHKIUsA, paBHas paboTe mpoiiecca.

B2. Jlan psn yTBep:KI€HUMN, KaCAIOIINXCs YHTAIBIUU. Y KQKUTE, KAKUE U3 HUX - TPABUIIbHBIC.

1) sHTanBIUS — Mepa GecropsaKa CUCTEMBI; 2) SHTaJIBNUA — TEIJIOTa MpOoIeCca;

3) pa3MepHOCTh SHTANBIUU K/[K/MOIB; 4) pazmepHOCTh dHTaIbINH KJk/(MoIb-K);
5) SHTAJIBIUS - PKCTCHCUBHAS (PYHKITUS; 6) SHTAJIBITUS - UHTCHCUBHAS ()YHKIIHS.
3apanus C

C1. Haiiaute cOOTBETCTBUE MEX]y YACTHBIMU MTPOU3BOIHBIMHA TEPMOJUHAMHUECKUX (QYHKIUHI U
napameTpaMu Tiporiecca (omeem npedcmasbme 6 8ude Nocied008amerbHocmu 0yKs, Hanpumep,

oV J; oP ) oV )

) ()



A)-S;b)S; B)P; I)-P; IDT; E)V; X)-V.

C2. JlaiiTe omnpeneneHus CaMOINPOU3BOJIBHOIO, HECAMOIIPOU3BOJIBHOTO M PaBHOBECHOTO
IIPOLIECCOB.

C3. Hanumute Gopmyiny XUMUYECKOTO0 MOTEHILMANa KOMIOHEHTA MPHU MOCTOSHHOM 00beMe U
TEMIEPATYPE.

KoanokBuym2: «XumMmudeckoe paBHOBeCHE».
Bapuant Ne 1
K KaKA0MY 3a/1aHU 10 A AaHbI HECKOJIBKO 0TBE€TOB, U3 KOTOPLIX TOJBKO OIUH Bepﬂblﬁ. Bblﬁepl/lTe Bep]—[blﬁ, mo
Bamemy MHeHu10, OTBeET.
Al. Ypapaenue uzorepmbl Bant-I'odhda nns xumudeckoit peakiun 2AsH3w = 2ASas) + 3H2(n)
(ra3sl - uacanbHbIC, TBEpAAs (haza - YHUCTOE BEIIECTBO)

0 PASPHZ . 0 PI-?Z .

1) AG,; =AG; +RT In ——=; 2) AG,; =AG; +RT In—*;

AsH, AsH,

Goy = AGY+RT In— . 0 Prc, .

3) AG,; =AG; +RT In——; @AszAQ+RTm373

As’ H, H,

2

5)AGRT=AG$+RTHL—;35;; 6) AGpr =AG; +RT In(PP, Py )-

AsH; ' H,
A2.B HM30XOPHBIX YCJIIOBHMIX TEMIICpaTypHas 3aBUCUMOCTb KOHCTAaHThl XMMHYECKOI'O pPaBHOBECHSI
BbIpa’KacTCs ypaBHCHUCM:

InK AH dinK. AU dInK dInK
1)d c _ 2’2) c= 2’3) p:AH2;4) p=AU2;

dT RT dT RT dT RT dT RT
5) AG°=-RTInK,.

A3. Jlis XuMHYECKON peakiuu B uieabHON ra3oBoit (aze C2Hsr + H20@ = C2HsOH
CTaHJAapTHOE HW3MEHEHWE DHTAJbIIMM OTPHULATENBHO M cocTaBisger okoso -47xJDk. s
YBEJIMYEHUS BbIX0/1a MPOAYKTa HE0OX0IMMO

1) yBeIMUUTDH TEMIIEPATypy U AABICHUE;

2) yBEeJIMYUTH TEMIIEPATYPY, YMEHBILIUTH J1aBJICHUE;

3) yMEHBIIUTH TEMIEPATYpPy, YBEINUUTh AABICHUE;

4) yMEHBIINUTH TEMIEPATYPY U JABICHUE;

5) yBeNIUYHTb TOJIBKO TEMIIEPATYPY, T.K. JaBIECHUE HE BIMSAET Ha PABHOBECHBIHN BBIXOJI;

6) YMEHBIIUTH TOJIBKO TEMIIEPATYPY, T.K. JABJICHUE HE BIUAET HA paBHOBECHBIN BBIXOJ;

7) yBEIUYHUTb TOJIBKO JaBJIEHUE, T.K. TEMIIEpaTypa HE BIUSET HA PABHOBECHBINH BBIXOJ;

8) YMEHBIIUTbH TOJILKO JJaBJIEHUE, T.K. TEMIIEpPATypa HE BIMSIET Ha PAaBHOBECHBIN BBIXO/;

9) TemnepaTypa U 1aBJIeHUE HE BIUSIIOT Ha PaBHOBECHBIN BBIXO/I.

K kaxnomy 3agaHuio B 1aHbl 0TBeThbl, M3 KOTOPBIX MOIYT ObITh BEPHBIMH HECKOJbKO
BapHaHTOB. BoiOepure BepHbIe, 10 BameMy MHeHHIO, OTBETHI.

B1. PCaKI_[I/II/I, XUMHYCCKOC PAaBHOBCCHEC B KOTOPBIX IIPU YBCIIMYCHHUU JABJICHUSA CMCIIACTCS BIIPABO
(B CTOpOHY ITPOYKTOB)

1) Ca(OH)2¢p-p) + CO2(r) = CaCOs(rs) + H20(0); 2) CaOs) + CO2r) = CaCOs3(rs);

3) 2AsH3) = 2AS@s) + 3H2); 4) PB(rs) + PbO2(1s) = 2PDO (s,

5) Sb2O4(wm) + 4C ) = 2Sb(rs) + 4CO(r); 6) Siws) + 2L120(m) = SiO2(ms) + 4Li(m).

B2. Peakuuu B uaeanbHON ra3oBoi Qasze, paBHOBECHE KOTOPBIX IPU YMEHBLIEHHH OOIIEro
JABJICHUSI CMENIaeTcs BIEBO (B CTOPOHY UCXOAHBIX BEILIECTB)

1) 2NO2 = 2NO + 02;2) N2 + 3H2 = 2NH3; 3) Ha2 + Jo) = 2HJw);

4) 250, + O2 = 2503;5) CO + H20() = CO2 + Ha; 6) CHs + H20() = CO + 3H;

7) CHs + CO2 = 2CO + 2Ha.



B3. Peakuuu, XMMHUYECKOE PAaBHOBECHE B KOTOPBIX IIPHU YBEIMYEHUHM TEMIIEPATYpbl CMELIAETCS
BIIPaBO (B CTOPOHY MPOIYKTOB)

1) C3Hs = CsHg + Hz (AH® = 266,06 k[[x);

2) 4HCI + Oz = 2H20¢y + 2Cl2 (AH® =-119,9 k/Tx);

3) 2C2HsOH = CH3COCH3 + 3Hz + CO (AH® = 141,5 xJTx);
4) CO + 3H2 = CHg + H20¢) (AH® =-206,13 x/Ix);

5) CH4 + CO2 = 2CO + 2H, (AH °=2473 kJ[k).

3amanua C

C1. Haiigute COOTBETCTBUE MEXAY XUMHUYECKON peakiuei, MpOTEKAOLIEH B Ui€aIbHON Ta30BOM
daze, ¥ COOTHOIICHWEM KOHCTAaHT paBHOBecus (omeem npedcmasbme 6  8uoe
nocnedosamenvrocmu Oyks, nanpumep, AB5ABF)

K, K.=K_(RT)? K K
1) K, =2i2) TR g K S KRT 4 K, =228 K, =816) Ky =K P,
A) N2 + 3H2 = 2NHg; B) 2S0; + 02 = 2S03; B) 2NO, = 2NO + O..

C2. HanumuTe BbIpa’k€HUE CBSI3U TEPMOJMHAMUYECKOW KOHCTaHThI paBHOBecus (K) peakuuu
CaO@r)+CO21n=CaCOsas) (K) c koncranTamu paBHoBecus (Ki — K3) cneayromux peakuuid:

Cags) + 1/20: = CaOs) (Kl),
C(TB, rpagur) T O2= COZ(r) (KZ),
Cags) + Cam) + 3/202 = CaCOsam) (Ks).

Bapunant Ne 2
K xaxxnomy 3aganuio A J1aHbl HECKOJbKO OTBETOB, U3 KOTOPBIX TOJBLKO OJWH BepHbI. BoiOGepuTte BepHbIii, Mo Bamemy
MHEHHIO, OTBET.

Al. B n300apHbIX ycIOBHUSAX TEMIIEpATypHasi 3aBUCHMOCTb KOHCTAHThl XMMUYECKOTO paBHOBECHUS
BBIPAXKACTCA YPABHCHUCM:

dinK dinK
1)d|”Kc:AH2;2)d|an:AU2;3 ,,:AHZ;4) p:AUZ;
dT RT dT RT dT RT dT RT
5) AG’ =—RTInK.

A2. Jlng XuMHUYecKoW peaknuu B uaeanbHOU razoBor (aze 2NO2 = 2NO + O2 kpurepuem
CaMOIIPOU3BOJILHOCTH TIpoliecca pasiokeHust NO2 pH MOCTOSHHBIX AaBJICHUH U TEMIIEpaType U

IpU 3aaHHBIX MMAapUHUAJIIBHBIX JAaBJICHUAX PCAarCHTOB Pj CJIYKUT BBIPpA)KCHUC
2 2 2

P P P

1) RTInK, <RT In—2"2; 2) RTInK, =RT In—"2:3) RTInK,, > RT In %2 ;
NO, NO, NO,
I:)NO I:)NO I:)NO

4) RTInK, <RT In——"—; 5) RTInK >RTIn *—;6) RTInK, =RT In———.
O, NO 0, " NO 0, ' NO

A3. Jlns xuMu4eckod peakmuu B uaeanbHOM razoBoit daze COw) + 2Hz2p = CH3OH
CTaHIAPTHOE W3MEHEHWE DSHTAIBIMU OTPUILIATEIBHO W CcOCTaBisieT Okojo -91kJlx. s
YBEJIMUYEHUS BBIXO/1a TPOAYKTA HE0OXO0IMMO

1) yBeTMIUTH TEMITEPATYPY U JIaBJICHHCE;

2) yBENIUYUTH TEMIIEPATYPY, YMEHBIIUTH JIaBIICHHE;

3) yMEHBIIUTH TEMITEPaTypPy, YBEIUIHUTD JaBICHUC;

4) yMEHBIIIUTh TEMIEPATYPY U JABJICHUE;

5) YBETUYHTH TOJIBKO TEMIIEPATYypPy, T.K. IaBJICHUE HE BIUSCT HA PABHOBECHBIN BBIXOI;

6) YMEHBIIUTH TOJIBKO TEMIIEPATYPY, T.K. JABJICHUE HE BIUACT HA PABHOBECHBIN BHIXO,

7) yBEIMYHTH TOJIBKO JAaBJICHHUE, T.K. TEMIIEpAaTypa HE BIUSICT HA PABHOBECHBIN BBIXO/T;

8) YMEHBIIINTH TOJIBKO JaBJICHUE, T.K. TEMIIepaTypa He BIHICT Ha PABHOBECHBIN BBIXO/I;

9) TemmiepaTypa U JaBJICHUE HE BIMSIIOT HA PABHOBECHBIM BBIXOI.



K kaxnomy 3amanuio B gaHbl 0TBeTbl, U3 KOTOPBIX MOIYT ObITh BEPHBIMH HECKOJbKO
BapuaHToB. BoiGepuTe BepHbIe, M0 Bamemy MHEHHIO, OTBETHI.

B1. Peakiiuu, xuMu4eckoe paBHOBECHE B KOTOPBIX IIPU YBEJIIMYCHHUH JTABJICHUS CMEIACTCSI BIIEBO
(B CTOPOHY MCXO/IHBIX BEIIECTB)

1) Ca(OH)2¢p-p) + CO2(r) = CaCOs3(rs) + H20 0 2) CaOq) + CO2r) = CaCO3rp);

3) 2AsH3) = 2AS@s) + 3H2); 4) Pb(s) + PbO21s) = 2PBO 1),

5) Sb204(rs) + 4Crs) = 2Sbrs) + 4CO(r); 6) Si(m) + 2L120(m) = SiO2¢s) + 4Li(1s).

B2. Peaknum B uaeanbHOW Ta30BOW (a3ze, paBHOBECHE KOTOPHIX IMPH YMEHBIICHUU OOIIETO
JABJICHUS HE U3MEHSETCS

1) 2NO2 = 2NO + O2;2) N2 + 3H2 = 2NHs3; 3) H2 + Jo) = 2HJ(); 4) 2SO + O2 = 2S03;

5) CO + H20() = CO2 + Hz; 6) CHs + H20() = CO + 3Hy; 7) CH4 + CO2 = 2CO + 2H..
B3. Peakiuu, xumuyeckoe paBHOBECHE B KOTOPBIX MPU YBEIUUCHUH TEMIIEpaTyphl CMEIIAeTCs
BJIEBO (B CTOPOHY MCXO/HBIX BEIECTB) (PEAKIMK MPOTEKAIOT B HIeaIbHON Ia30BoH (aze)

1) CsHsg = CsHs + Hz (AH® = 266,06 xJIx);

2) 4HCI + Oz = 2H20¢y + 2Cl2 (AH® =-119,9 k/Tx);

3) 2C,HsOH = CH3COCH;3 + 3H, + CO (AH® = 141,5 kJTx);
4) CO + 3H2 = CH4 + H20¢) (AH® =-206,13 x/Tx);

5) CHq + CO2 = 2CO + 2H, (AH® = 247,3 kJIx).

3aganua C

C1. Haiigute cooTBeTCTBHE MEXIy Ha3BaHUEM QYHKIMH U e€ hopMyIoit (omeem npedcmasbme

6 6ude nocieoosamenvrocmu 0yks, Hanpumep, AB5EBA).

1)ginkK, _ AU . A) ypaBuenue Inanka;

dT  RT?
2) dinK, _ AH . b) ypaBuenue nzobapsr Baut-I'odda;
dT RT ?
A S —
4) din K __AV :
dP RT

5) InK, :—%[Tl}rconst.

C2. Bpruucaure craHapTHOE M3MEHEHHME SHTponuu npu Temneparype 298 K B xumuueckoit
peakiun CaCzas) + 2H200) = Ca(OH)2aw) + C2H2ay 0 nipuBeIeHHBIM B TaOJUIIE 3HAYCHUSAM
CTaH/IapTHOW SHTPONMHU BELIECTB MU JaHHOM Temrnepatype. Otser Beipazure B Jx/K.

BemectBo CaCom) H20x) Ca(OH)2 () CoHor)
Sous 70 70 83 201

JIx/(monb-K)

Bapuant Ne 3
K KaxKaA0MYy 3aJaHUIO A JaHbl HECKOJbKO 0TBE€TOB, U3 KOTOPbIX TOJbBKO OJAHH BeprIﬁ. Bl)lﬁepI/ITe BepHLlﬁ, mo BameMy
MHCHHUIO, OTBET.

Al. BeiOepuTe npaByro 4aCcTh ypaBHEHHUS TEMIIEPATYPHON 3aBUCIMOCTH KOHCTaHThl XUMHUYECKOTO

K
o~ T,
PaBHOBECHSI, COOTBETCTBYIOIYIO JIEBOU "yacTH In — P =

p(Ty)



DAL ML L) ML M ML 1) g AL
T’ R\T, T,) RT ' RT?' 7, T, TAV

A2. JIns XuMHUYECKOW peakIuu B uacanbHOM Ta3oBoil (aze 2503 = 2502 + O2 xpurepuem

CaMOIPOM3BOJILHOCTH Tporecca pasznoxenus SO3 MpH MOCTOSHHBIX IaBJICHUU U TEMIIepaType u

IIpHU 3aaHHBIX IMapUHUaJIbHBIX JAaBJICHUAX pCarCHTOB Pi CIIYKUT BBIPpA)KCHUEC
2 2 2

1) RTINK, <RTIn—2°%:2) RTINK, = RT In—%°%:3) RT InK, > RT In %% ;
P503 SO, PSO3

4) RTInK, <RT In——— B, ;5) RTInK, >RTIn——— B, ;6) RTInK, =RT In———
0,50, 0, "'so, 0, "'so,
A3. Jlng XUMUYECKON peakiuu B uacanbHoOu ra3zoBoi ¢aze CO2 + 4Hz = CHa + 2H20¢
CTaH/JAapTHOE HW3MEHEHHWE OSHTAJIBIIMKM OTPULIATENIBHO M cocTaBisieT okoyo -165kxJDk. s
YBEJIMYEHUS BBIXOJa METaHa HEOOXOIUMO
1) yBenuuuTh TEMIIEpPATYpPY U JIaBICHUE;
2) yBEIMYUTH TEMIIEPaTypy, YMEHbUIUTD AaBJICHUE;
3) yMEHBIIUTH TEMIIEPATYPY, YBEIUUYUTD JaBICHUE;
4) yMEHBIIUTh TEMIIEPATYPY U JIaBJICHUE;
5) yBEIUYUTH TOJIBKO TEMIEPATYPY, T.K. 1aBJICHUE HE BIUSET HA PABHOBECHBIN BBIXOJI;
6) YMEHbBIIUTH TOJIBKO TEMIEPATypY, T.K. IaBJICHUE HE BIMIET HA PpABHOBECHBIN BBIXOJ;
7) yBEIUYUTD TOJIBKO JaBJICHUE, T.K. TEMIIEpATypa HE BIMSET HA PABHOBECHBIN BBIXOI;
8) YMEHBILINTh TOJIBKO JaBJIEHHUE, T.K. TEMIIEpaTypa HE BIUSET HA pABHOBECHBIN BBIXO/I;

9) TemnepaTypa 1 JaBJI€HHE HE BIMSIIOT HA PABHOBECHBIN BBIXOI.
K KaKA0MYy 3a1aHUI0 B AaHbl OTBETbI, U3 KOTOPLIX MOTYT ObITh BCPHBIMU HECKOJIBKO BAPDUAHTOB. BblﬁepPITe
BE€pHbIE, 11O BameMy MHCHUMIO, OTBETHI.

B1. Peaknuun, XuMu4eckoe paBHOBECHE B KOTOPBIX HE CMELIAETCS ITPH YBEIMYEHNUN JABJICHUS

1) Ca(OH)2p-p) + CO2(r) = CaCOsz(rs) + H20(0); 2) CaOm) + CO2r) = CaCO3(mm);

3) 2AsH3() = 2AS(wm) + 3Hom); 4) Pbes) + PbO2(ms) = 2PbO(rm);

5) Sb204(m) + 4C ) = 2Sbs) + 4CO(r); 6) Sis) + 2L120(m) = SiO2¢wm) + 4Li(m).

B2. Peakuuu B uaeanbHON ra3oBoil (ase, paBHOBECHE KOTOPHIX IPU YMEHBLIEHHH OOILIEro
JTaBJICHUsI CMENIaeTcs BIIPaBo (B CTOPOHY IMPOAYKTOB)

1) 2NO2 = 2NO + O2;2) N2 + 3H2 = 2NH3; 3) Hz + J2(r) = 2HJ(); 4) 2SOz + O2 = 2S03;

5) CO + H20() = CO2 + Hz; 6) CHs + H20() = CO + 3Hz; 7) CH4 + CO2 = 2CO + 2Ho.
B3. Peakiuu, XMMHUYECKOE PAaBHOBECHE B KOTOPBIX ITPY YMEHBILIEHUU TEMIIEPATYPhl CMELIAETCS
BJIEBO (B CTOPOHY MCXO/HBIX BELECTB) (PEaKIMH MPOTEKAIOT B UACaIbHON ra30Boi (ase)

1) C3Hg = C3Hs + Hz (AH® = 266,06 x[Ix);

2) 4HCI + Oz = 2H20¢ + 2Cl2 (AH® = -119,9 kJTx);

3) 2C2HsOH = CH3COCH3 + 3H + CO (AH® = 141,5 xJIx);

4) CO + 3H2 = CH4 + H20(y (AH® = -206,13 k/Tx);

5) CHs + CO2 = 2CO + 2H, (AH® = 247 3 kJTx).

3ananus C

C1. [ana peakmus CO2 + 4H2 = CHs + 2H20(). Brauane Obu1o B3sTO 10 1 MOJIO KasKI0TO
BEIIIECTBA. 3aTe€M IO peakuuu mpopearupoBasio X mosieit CO2 0 yCTaHOBIIEHUSI paBHOBECHS

peakuuu. Haiiiure cooTBeTCTBHE MEX /1y PAaBHOBECHBIMHU YHCIAMH MOJIEH KOMIIOHEHTOB pEaKIuu
(omeem npeocmasvme 6 sude nocnedosamenvrocmu Oyks, nanpumep, ABBA).

1) COy; 2) Hz; 3) CHg; 4) H20(;

A)X; B)1-x; B) 1+x; I) 1-4x; ) 1+2x; E) 1-2x; X) 2x.

C2. Haiinure cBsA3b MEKIy KOHCTAaHTAMH PaBHOBECHS CIEAYIOUIUX PEAKIUI:

Sar) + 3/202¢) = SOz ( K:) );

S(TB) + OZ(F) = SOZ(F) ( Kﬁ )’



SOz + 1/202() = SO3(p) (K ).

Tema 2.
«TepmoauHamMuka (pa3oBoro paBHOBeCHUsD)
KosuoxkBuym 3: «IIpaBuiio ¢pa3 I'no6ca. O1HOKOMIIOHEHTHbIE CHCTEMbD
Bapuanr Ne 1

K ka:xaomy 3aaHiio A 1aHbI HECKOJBKO 0TBETOB, H3 KOTOPBIX TOJIBKO OJAWH BepHblii. BbiOepuTe BepHblIii, 0
Bamemy MHeHu10, OTBeET.

Al. Yucno creneHeil cBoOOABl (BapUAHTHOCTh COCTOSHHS) CUCTeMbI, cocrosimed u3 K
KOMIIOHEHTOB U @ (ha3, Ha KOTOPYIO M3 BHEIIHUX YCJIOBUI BIMSIOT TOJIBKO JIaBIE€HUE U
TeMIepaTypa:

1) K+d+2;  2) ©-K+2;  3) K-®-2; 4) K-0+2; 5 K+d-2;  6) D-K-2.

A2. Yucino da3 B paaoBecHoi cucteme NH4Clx) = NHsr) + HCl:

1)1, 2)2; 3)3; 4) 4.

A3. Haubonpmee 9ucio pa3iuyHbIX (a3, KOTOpBIE MOTYT COCYIIECTBOBATH B PAaBHOBECHUU B
JIByXKOMITOHEHTHOW TeTepOreHHON CUCTEME, Ha KOTOPYIO U3 BHEIIHUX YCJIOBHUI BIMSET TOJIBKO
TeMIeparypa (1aBjieHue MOCTOSIHHO)?

1)1, 2)2; 3)3; 4) 4.

A4. BpiOepure mpaByr0 4YacTh YpaBHEHHS, OMNHCHIBAIOIIETO XOJ JMHUU MOHOBAPHAHTHOTO
paBHOBecusi Ha P-T-mmarpamme cOCTOSIHHS ISl OJHOKOMIIOHEHTHOW JBYX(a3HOW CHUCTEMBI,
COOTBETCTBYIOIYIO JieBoi yactu dP/dT=

A AL L) gAML ML AL L) g A
T’ R\7, T1,) RT RT?' T, T, TAV

AS. lnarpaMmma COCTOSIHUS CEPHI.




B cootBercTBUM ¢ (azoBoil amarpaMmoit
CephI npu MOBBIIICHUN  JaBJICHUS
151°C TeMIIepaTypa IJIaBJICHUS POMOUYIECKOH CephI
1288 amm 1) yBenuuuBaeTcs;
2) yMEHBIIIAeTCs;
K 3) He u3MeHseTCs;
4) wu3MeHseTCs pa3IHYHBIM 00pa3oM B
3aBUCUMOCTH OT JIaBJICHUSI.

T

K kaxnomy 3aganuio B 1aHbl 0TBeTbl, H3 KOTOPBIX MOIYT OBITh BEPHBIMHU HECKOJIbKO BAPUAHTOB. BriOepure
BepHbIe, M0 BammeMy MHeHHI0, OTBEThI.

B1. Haxonsmasics B cocrosinuu paBHoBecus cucteMa NH4HCO3w) = NH3@) + CO2ar) +H20x)
1) romorenHas; 2) reTeporeHHas; 3) onmHoda3Has; 4) nByxdaznas;
5) Tpexda3zHnas; 6) ueThipexazHasi.

B2. Haxonsmasics B coctosiHu paBHoBecHs cucteMa 2SOz + O2ax) = 2S03(r)

1) romorenHas; 2) rereporeHHasi; 3) ogHOdazHas; 4) nByx(¢a3nasi;
5) Tpexda3Hnas; 6) ueThipexazHasi.

B3. Haxopstmasicst B cocrosiauu paBHoBecus cucteMa PClsexy = PClay + Clar

1) romoreHHas; 2) reTeporeHHasi; 3) ogHodazHas; 4) nByx(aznas;
5) TpexdaszHnas; 6) ueTsipexdazHasi.

3amanua C

Cl. TomoreHHass 4YacTh TeTEPOr€HHON CHCTEMbI, O0JaJaroIas ONPEICICHHBIM Ha00pOM
(GU3MYECKHX M XMMHYECKHX CBOWCTB M OTAEJEHHas OT APYrux (a3 MOBEPXHOCTHIO pa3zena
Ha3bIBACTCH. . . ... (6cmasbme nponywjeHHoe cl080).

C2. Yucno napaMeTpoB paBHOBECHOW TEPMOJMHAMHUYECKON CHCTEMBI (HapuMep, TeMIeparypa,
JIaBJICHUE, KOHIICHTPAIMS /1T MHOTOKOMIIOHEHTHON CHCTEMBbI), KOTOPbIE MOXKHO MPOU3BOJIBHO
MEHSTh 0e3 U3MEHEHUs uucia 1 Buja (a3, Ha3pIBaeTcs ......... (6cmasbme nponywenHoe cioo).
C3. /lnarpammMa COCTOSIHUSI BOJIbI IPU HEBBICOKUX JaBJICHHsX. HalauTe COOTBETCTBHE MEXIY
0003HaUYeHHeM 00JacTeld M TOYCK JHarpaMMbl H PaBHOBECHBIM COCTOSIHUEM CHUCTEMBI (omeem
npedcmasbme 6 sude nociedosamenvhocmu oyke, nanpumep, ABF).

P o

5740
218 ams

1)

2) 0.01°C

3) sl 58 ram pToT 3
4)




C4. Inarpamma coctostHus cepbl. Haiinnte cooTBeTCTBHE MEKAY 0003HAYCHUEM KPUBBIX U
PaBHOBECHBIM COCTOSIHEM CUCTEMBI (0meem npedcmasbme 6 8ude nociedo8amenbHoCmu OyKe,
nanpumep, ABF).

P 1) AE; A) paBHOBeCHE KUAKOCTU U TIApa;
2) BD; b) paBHOBeECHE pPOMOHYECKOM
TBEPAOW CEPbl U MOHOKJIMHHOM;
:2;:?—,7” 3) CK; 13) paBHOBECHE  MOHOKIHHHOMN
TBEPAOH Cepbl U KHUIKOCTH;
4) AB; T paBHOBecCHE MOHOKJIMHHOM
K TBEPJAOU CEPHI U Iapa;
5) BC; 1) paBHOBeECHE pOMONYECKOM
TBEPJAOU CEPBI U Iapa;
6) AC; E) paBHOBecCHE pPOMOMYECKOM
TBEPIOM CEPBI U JKUJIKOCTH.

C5. CkonbKo TPOWHBIX TOYEK HA TUarpaMMe COCTOSIHUSI Cepbl (omeéem Hanuwiume YUCIOM U
0bo3naubme pasnogecHule ¢haspi). UTo Takoe METaCTaOMILHOE COCTOsIHUE (Oatime onpedenenue).

Bapunant Ne 2

K kaxnomy 3ajaHuio A JaHbl HECKOJbKO OTBETOB, U3 KOTOPBIX TOJbKO OJWH BEPHBIi.
Bbi0epure BepHblii, no Bamemy MHeHM1I0, OTBeET.

Al. Yucno creneHeil cBoOOJbl (BapUAaHTHOCTb COCTOSHUS) cUCTeMbl, cocrosimeit u3z K
KOMIIOHEHTOB ¥ @ (a3, Ha KOTOPYIO M3 BHEIIHUX YCIOBHH BIHSIOT TOJIBKO TemIeparypa
(1aBI€HME MTOCTOSIHHO)

1) K+d+1;  4) d-K+1;  2) K-D-1; 5)K-d+1;  3)K+d-1;  6) D-K-1.

A2. Yucno da3 B paaoBecHoi cucteme NHsHCO3) = NH3@) + CO2¢r) +H20 ¢

1)1, 2)2; 3)3; 4) 4.

A3. Haubonbliee yucio pa3iavuHbIX (a3, KOTOpble MOT'YT COCYLIECTBOBAaThb B PaBHOBECHM B
JBYXKOMITOHEHTHOH I'€TEpOr€HHONW CHUCTEME, HAa KOTOPYIO U3 BHEIIHUX YCJIOBHM BIMSIOT TOJIBKO
TeMIepaTypa u J1aBleHUe

1)1, 2)2; 3)3; 4) 4.

A4. BoibepuTe npaByro 4acTh ypaBHEHHS TEMIIEPaTYpPHON 3aBUCUMOCTH JaBJIE€HNS HACBILIEHHOTO

napa, COOTBETCTBYIOIIYIO JieBoit yactu In(P2/P1) =
T R\T, T, RT

AH AH(1 1), 6)AH
RT?' R\7, T,) TAV

)_ - _—

AS. Jlmarpamma COCTOSIHHS BOJIBI TTPH HEBBICOKHMX JABJICHUSX

874°C
218 At

0.01°C
A58 M pToT 3




B cootBercTBUU ¢ (ha30BOM AuarpaMMoi BOABI IIPU MOBBIIICHUU JABICHUS TEMIEpaTypa IUIaBICHUS
Tba

1) yBenu4muBaeTcs;

2) yMEHbILIAETCS;

3) He U3MeHseTCs;

4) U3MEHSIETCS Pa3IMYHBIM 00Pa30M B 3aBUCUMOCTH OT JIABJICHHSI.

K KaxXKA0MYy 3a1aHUI0 B AaHbI OTBETHI, U3 KOTOPLIX MOI'YyT 6LITI) BCPHBIMU HECKOJIBKO BADUAHTOB. BblﬁepI/ITe BEpPHBLIEC,
mnmo BameMy MHECHMIO, OTBEThI.

B1. Haxopnsimasicsi B COCTOSIHUM PaBHOBECHUS CHCTEMA

4Caw)+10HNO3:) = 4Ca(NO3)2(x) + N2Or) + 5H20 )

1) romoreHHas; 2) reTeporeHHas; 3) onHodasHasi; 4) nByxdaznas;

5) tpexdaznas; 6) ueTpipexdaszHasi.

B2. Haxonsmasicst B coctosiauu paBHoBecus cucreMa SOz2ar) + NaOHey = NaHSOsx)
1) romoreHHas; 2) rereporeHHas; 3) onHOda3zHasi; 4) nByx(aznas;

5) Tpexdaznasi; 6) yeThipexdasHas.

B3. Haxopsmasicst B cocrostuuu paBHoBecus cucrema Clag + Haw = 2HCl )

1) romoreHHas; 2) reTeporeHHas; 3) onHoasHasi; 4) nByxdaznas;

5) Tpexdasnas; 6) dyeTbipexdazHasi.

3aganna C

C1. YacTs TEpMOIMHAMUYICCKOM CUCTEMBI, KOTOPAst MOXKET OBITH BBIJICTICHA U3 He€ U CYIIECTBOBATh BHE
ITOW CUCTEMBI, HA3BIBAETCA. . ....... (6cmasbme nponyweHHoe clogo).

C2. TepmoauHamMHuuecKas CHUCTeMa, B KOTOPOM YHCIIO cTeneHeil cBOOOJbl PaBHO HYIIO, HA3bIBAETCS
.......... (6cmasbme nponyujeHHoe cogo).

C3. lnarpamma COCTOSIHHS BOJIBI ITPH HEBBICOKHX JaBIeHUAX. HaliinuTe cCOOTBETCTBHE MEKITY
0003HaYEHHEM KPHBBIX U TOUEK JHarpaMMbl U paBHOBECHBIM COCTOSIHUEM CHCTEMBI (omeem
npedcmasbme 6 sude nociedosamenvhocmu oyke, nanpumep, ABD).

P 1]

ara‘c
218 awea

0.01°C
458 ram proT 3

T

1) AD; A) paBHOBecue KUAKOCTD - Iap;
2) AB;  B) paBHOBecHeE JIe] - )KUIKOCTb,
3) AC;  B) paBHOBecwue nef - map;

4)T1. A; T') kpuTuyeckas TOUKa;

5)T.B; ]1) Tpoiinas Touka.

C4. JIlnarpamma cocTosiHUS cepbl. HaiiauTe cCOOTBETCTBHE MEKTy 0003HAYEHHEM TOYEK M HO-MEpPaMHU
o0JacTeil 1 paBHOBECHBIM COCTOSIHUEM CUCTEMBI (0megem npedcmasbme 6 ude nocie-008amenbHOCmu
oyke, nanpumep, ABD).



1)
2):

3) 3;
4) 4;

5) 1.B;
6) T.A
7) 1.C;
8) T.K.

151G
1288 aT™

95.5°C

B) cepa tBepnas p0M6T1/meCKa;1;
I') cepa TBepass MOHOKIIMHHAS;
J1) kpuTH4eckasi TOUKa;

E) Tpoiinas Touka.

Cs. HaHI/IH_II/ITe, 4TO XapaKTCpUuslyeT TpOﬁHaﬂ TOYKa Ha Juarpamme COCTOAHHA. YUto o3Hayaer
MOHOBApHWaHTHOCTb CHCTEMEI?

4 cemecTp:
Tema 3 «XuMH4YecKasi KHHETHKA U KaTaJIU3»
Konnoksuym 1: «®opMaibHasi KHHETHKA»
Bapuant Ne 1

K KaKaAoMy 3alaHUI0 A JaHBI HECKOJIbKO O0TB€TOB, M3 KOTOPLIX TOJBKO OAUH BepHLIfI. Bl)lﬁepl/lTe Bep]—[]:lﬁ, nmo
BameMy MHEHMI0, OTBET.

Al. Ykaxute onpe/eseHie CKOpOCTH TOMOTeHHO#t peakimu aA + bB — cC.

1) w=kC,Co; 2)w:dCA; 3)w=—dCA; 4)W=_ldCA;
dr a dr
5) W:k—OICA dCy .
dr dr
A2. Ykaxure pa3MEpHOCTb CKOPOCTHU peaKluu, MOpsIoK KOTopoit paseH nN=1.
% MOTb Mmomp™'? MoTb 1

D B e B e St ) B St B

MOJb - C qn-c JETE JEp c

A3. [TopsiakoM peakiuv Ha3bIBACTCS

1)
2)
3)
4)
5)

6)

KOJINYECTBO Pa3IMYHBIX BUJOB YACTHI] HCXOJHBIX BEIECTB;
KOJIMYECTBO PA3IMYHBIX BUIOB YACTHI] UCXOIHBIX BEIIECTB U MPOITYKTOB;

KOJINYECTBO YaCTHI] UCXOTHBIX BEIIECTB, B3aUMOJCHCTBYIOIUX B OJHOM 3JIEMEHTapHOM aKTe
TIPEBpAICHHS,;

KOJINYECTBO YACTHII, B3aUMOJEHCTBYIOIIUX U OOpPA3YIOIIUXCS B OJHOM 3JIEMEHTAPHOM aKTe
TIPEBpAICHHS,;

MoKa3aTelb CTENEeHU NpU KOHIEHTpauuu B 1udpdepeHuuansHod (GopMe KHHETHYECKOTO
ypaBHEHUS;

MoKa3aTesb CTENeHN IPU KOHLIEHTPAIMH B MHTETPAIbHOM (popMe KHHETUYECKOTO YPaBHEHUSI.



A4. Ot 4ero 3aBUCUT KOHCTAHTa CKOPOCTH peaKLuu?

1) oT npupOBI BEIIECTB U TEMIIEPATYPHI;

2) TOJBKO OT MPHUPO/IbI BEIIECTBRA,

3) TOJNIBKO OT TEMITEPATYPhI;

4) ot TeMmeparypsl U BpEMEHH;

5) ot Temmeparypbl ¥ KOHIIEHTPALUU PEarupYIOIINX BEIIECTB.
AS. B Kakux KOOpAMHATaX CIEAYET CHIPSIMIISTH 3aBUCUMOCTh Ca(T), YTOOBI yOSIUTHCS, YTO peaKIus
aA+bB—cC wumeer TpeTHil MOPSIOK, €CIH HMCXOIHBIC BEIIECTBA B3ATHI B CTEXHOMETPHYCCKOM
COOTHOLIEHUU?
1) x=r1, y=Ca; 2) X=71, y=1/CAx; 3) x=71, y=InCax; 4) x=Int, y=InCp; 5) x=t, y=1/
c:
K KaxXKA0MY 3a1aHUI0 B AaHbI OTBETHI, U3 KOTOPBIX MOI'YyT ObITh BCPHBIMU HECKOJIBKO BADUAHTOB. Bblﬁepl/lTe BCPHBIEC,
mo BameMy MHECHMIO, OTBEThI.
B1. Huwxe npuBeneHnl 3l€MEHTapHBbIE OJHOCTOPOHHUE PEAKIUH, MPOTEKAIOIIME B OJHY CTaIuIO.
Br16epute MOHOMOJIEKYJIIPHBIE PEAKIIIH.
1) A+B—D; 2)2A-D; 3)A->B+D; 4)A—-D; 5)2A+B—D; 6) A+tB—D+E.

B2. Kakue ypaBHEHUSI IPUMEHUMBI JIJISl pacdeTa KOHCTAHTbl CKOPOCTH peakluy BTOPOTro Mnopsiika?

1,C 1 1 1 (Ce—Xx)C,
1) k==In2; 2) k==(C,-C); 3 k== | :
) e e cl-CP (g -xce
1(1 1 11 1
4 k=—|=-=1|; 5 k==|=—-—1.
) 27(02 cgj ) r(c coj

B3. B xakux ciiydasix MOJEKYJISIPHOCTh U NOPAJOK peakluy HE COBIAAAIOT?
1) s mpoCTHIX peakuuii
2) JUIS CIIOKHBIX PEaKIni;
3) Ui TOMOT@HHBIX PEaKIHid;
4) s TeTepOTeHHBIX PeaKIInii;
5) s peakuuii, Tae pearupyroiIre BEIIeCTBa B3SIThl B CTEXHOMETPHUYECKOM COOTHOIICHHH;
6) ans peakuuii ¢ M30BITKOM OJTHOTO U3 PEarnpyIONIUX BEIICCTB.
3aganna C
Cl. Haiinure COOTBETCTBUE MEXIY MOPSAKOM peakuuu U (GopMysnod [uisi pacdyera BpeMEHU
HOJTYIPEBpAILeHUs (omeem npedcmasbme 6 gude nociedosamenvHocmu 6yke, nanpumep, ABBT).

1) n=1,; 2) n=0; 3) n=3; 4) n=2.

In2 1 c
A) T, =— B) r,, =—; B)r, =-2; Dz, =—-.
) T2 =7 ) Ty ke, ) T 2k ) Ty 2ke?
C2. HaitauTe COOTBETCTBHE MEXKTY TIOPSIKOM PEAKIIMU U pa3MEPHOCTHIO KOHCTAHTBI CKOPOCTH (omeem
npedcmagbme 6 sude nociedosamenvhocmu 6yke, nanpumep, ABBI]]).

1) n=1: A) MOTb ;
Jq-C
]12
2) n=2; B) ———;
MOJIb - C
Jlllz
3) n=0; B) ———:
MOJlb - C
4) n=3; r ——;
MOJIb - C

5) n=1/2; b)) % .



C3. Jlng XuMHUYeCKON peakliuy Moay4eHbl KHHETUYECKUE JaHHBIE:

T, MUH 0 5 10 15 20 25
C, mons/n | 0,500 0,413 0,359 0,323 0,295 0,274

Omnpeaenure NOPSIOK peaKMK METOJJOM IOJICTAHOBKH (OTBET HAIMIIMTE YHUCIIOM).

C4. Pacnonoxute OJHOCTOPOHHHME pEaKLMH, XapaKTepu3yrolecs rpadukaMud 3aBUCUMOCTH
norapupmMa KOHLIEHTpALUU OT BpeMeHH (JiuHuM 1 — 4) B mopsijike BO3pacTaHUsi KOHCTAHTBI CKOPOCTH.
(OTBeT HanUIIUTE TOCIEA0BATEIILHOCTHIO YU CE).

nc

BapuanT Ne 2
K kaxaomy 3agaHuI0 A JaHBI HECKOJIbKO OTBETOB, U3 KOTOPBIX TOJbKO OAUH BepHblii. Bbi0epure BepHbIi, 1O
Bamemy MHeHMI0, OTBeT.

Al. Tlpu KakuX yCIIOBUSIX KHHETHKY XUMUYECKO# peakuun A+2B—C MOXHO omcaTh KHHETHYECKUM
ypasuennem tuna W =KC*Cg8 2
1) mpu BBICOKHMX TeMIIepaTypax;
2) BIAIH OT COCTOSHHSI PAaBHOBECHS;
3) Bcerna;
4) HHKOTr[a;
5) BOJM3M COCTOSIHUSI PABHOBECHSI.
A2. YKaxkuTe pa3MepHOCTh CKOPOCTH PEaKIIUH, MOPSIIOK KOTOPOii paBeH N=2.
1/2 l
, 9) .
c

2
i MOnb Mo " MOJb

2 monb-c’ 2) e’ ) At 4 a’-c

A3. MoeKynsipHOCTbIO PEaKLIUH HAa3bIBACTCS
1)konMYecTBO pa3IMYHBIX BUOB YaCTHIl HCXOAHBIX BEIIECTB;
2)KOJINYECTBO Pa3IMYHBIX BUIAOB YACTHUI[ HCXOTHBIX BEIIECTB M MIPOTYKTOB;

3)KOJ’II/I‘-I€CTBO JacTull MCXOJHBIX BC€UICCTB, B3aI/IMOI[€I\/IICTBy10HII/IX B OJHOM JJICMCHTAPHOM AaKTC

IIPEBPALCHMS;
4)KONMYECTBO YaCTHI, B3aUMOJCHCTBYIOIIMX M OOPa3yIOIIUXCS B OJHOM DIIEMEHTAPHOM aKTe
IIPEBPALICHMUS;
5)mokaszarens CTENEHM MpU KOHIEHTpauuu B auddepeHnransHoil  GopMe KHHETHYECKOTO
YPaBHEHUS;

6)moka3aTelb CTENEHH MMPH KOHIIEHTPAIIMU B HHTETPAIbHON (JOpME KMHETHYECKOTO YPaBHCHHS.
A4. Ot 4ero He 3aBUCUT KOHCTAHTA CKOPOCTH PEAKIIUN?
1) oT npuUpOBI BEIMIECTB U TEMITEPATYPHI;
2) TOJBKO OT MPHUPO/IHI BEIIECTBRA,
3) TOJNBKO OT TEeMITEPATYPhI;
4) oT TemmepaTypbl U BPEMEHHU;
5) oT BpeMeHHU M KOHICHTPAIINH PEArHPYIOIIHMX BEIIECTB.

AS5. B Kakux KOOpJIHHATaX CIEAyeT CIPAMIIATH 3aBUCUMOCTDh Ca(T), 4TOOBI yOCAUTHCS, YTO PEaKIus
aA+bB—cC umeer BTOpOil TMOPSAMOK, €CIIM HCXOJHBIC BEIIECTBA B3SThHI B CTEXHOMETPHYECKOM
COOTHOIIEHUU?

1) x=r1, y=Ca; 2) X=t1, y=1/CAx; 3) x=t1, y=InCax;



4) x=Int, y=InCa;  5) x=t, y=1/C}.

K KaxXKA0MYy 3aIaHUI0 B AaHbI OTBETHI, U3 KOTOPLIX MOI'YyT ObITh BCPHBIMU HECKOJIBKO BADUAHTOB. Bblﬁepl/lTe BCPHBIC,
nmo BameMy MHCHMIO, OTBETHI.

B1l. Huxe npuBeneHsl 351eMEHTapHbIE OJHOCTOPOHHHE PEAKIMM, INPOTEKAIOUUE B OJHY CTaIUIO.
Br16epute OMMOJIEKYIISIPHBIE pEAKLIUU.

1) A+B—D; 2)2A—-D; 3)A->B+D; 4)A—-D; 5)2A+B—D; 6) A+B—D+E.

B2. Kakue ypaBHEHUSI IPUMEHUMBI JUIsl pacd€TOB KMHETUKH PEaKLUi IEpBOro nopsiaka?

Hk=2nS; 2 k=2(C,-C); 3kr=IC,~InC; 4 Inc=""%.
r C T :
111 1 1(1 1

: 2T(c2 cgj ) T(c COJ

B3. B xakux ciiydasx MOJEKYJISIPHOCTb U NOPSAJOK peakluy COBMAIAI0T?

1) mIst IPOCTBIX peaKIuit

2) JUIS CIIOKHBIX PEaKInii;

3) s TOMOTEHHBIX PEAKITHIA;

4) 115l TeTepOTreHHBIX PeaKIInii;

5) nans peakuuii, rie pearupyroIne BEIIeCTBA B3AThl B CTEXHOMETPHUUECKOM COOTHOIIICHHH;

6) auns peakuuii ¢ K30BITKOM OJTHOTO U3 PEarnPYIOLIUX BEIICCTB.
3amanna C
Cl. Haiinure COOTBETCTBUE MEXIY MOPSAKOM peakuuu U (GopMysnod [uisi pacdyera BpEeMEHU
HoJIyTpeBpalieHus (omeem npedcmasbme 6 guoe nociedosamenvrocmu 6yke, nanpumep, ABBI).
1) n=1,; 2) n=0; 3) n=3; 4) n=2.

Co . _ 1. _In2, __ 3

A) 7, i b) 7, kc, B) 7y, o D) 7, ket

C2. HaiiguTe COOTBETCTBUE MEKIY TIOPSAKOM PEAKITUN U Pa3MEPHOCTHIO KOHCTAHTBI CKOPOCTH (0omeem
npedcmasbme 6 sude nociedosamenvhocmu 6yke, nanpumep, ABBI]]).

1) n=0: A) Mo
n-c
]12
2) n=2; b) ———;
MOIL” - C
Jlllz
3) n=1; B) ———:
MOJlb - C
4) n=1/2; n ———:
MO - C
1
5) n=3; ) —.
C
C3. Jlys XMMUYECKON PeaKkUM TOIYYEHBI CIIEAYIOINE KHHETUUECKUE TaHHbIE:
Co, MoB/I1 0,5 0,7 0,9 1,2
T1/2, MUH 50,00 25,52 15,43 8,68

Omnpenenurte NopsAIOK peakyy (OTBET HAUIINUTE YHUCIOM).

C4. Pacnonoxute OJHOCTOPOHHHME pEAKLMH, XapaKTepusyrolecs TrpaduKkaMud 3aBUCUMOCTH
jJorapu@ma KOHUEHTpaluuu oT BpeMeHH (iuHuu 1 — 4) B mopsake yObIBaHHUS KOHCTAHTBI CKOPOCTH.
(OtBeT HanUMUIMTE MOCJIEA0BATEIBLHOCTBIO YUCEIT).



Inc

/_/

S

Bapuant Ne 3
K KaXXaAoMy 3aJaHUI0 A AaHbl HECKOJBKO OTBE€TOB, U3 KOTOPLIX TOJILKO OJIUH Bep]—[blﬁ. Bblﬁepl/l'l'e Bepﬂblﬁ, mno
BameMy MHECHMIO, OTBET.

Al. VkaxuTe onpezelcHre CKOPOCTH TOMOT€HHOM peaknuu aA + bB — cC.

dcC dC 1dC
1) w=kC,C;; 2) w=—4; ) w=——"TA: 4) w=-—=-""A":
) ACs ) 1r ) i ) o
5 w=Kk aC, dC, :
dr dr
A2. VKaxuTe pa3MEpHOCTh CKOPOCTH PEAKIMH, IIOPSI0K KOTOPOii paBeH N=3.
7 MO monn'? Mom? 1
1) ; 2) ; 3) 1/2 , 4) 2 : 5) .
MOJIb - C J-C a " -c Ja°-c c

A3. [lopsigkoM peakiiuy Ha3bIBaeTCs
1) KOJMYECTBO pa3IMYHBIX BUOB YACTHI] HCXOIHBIX BEIIECTB;
2) KOJHMYECTBO PA3JIUYHBIX BUIOB YaCTHIl UCXOIHBIX BEIIECTB U MPOIYKTOB;
3) KOJIHMYECTBO YACTHI[ MCXOIHBIX BEINECTB, B3AMMOJICHCTBYIOIIMX B OJHOM DJIEMCHTAPHOM aKTe

IIPEBPALICHMS;

4) KOJMYECTBO YACTHII, B3aUMOJICUCTBYIOIIMX U OOPa3yIOLIMXCS B OJJHOM DJICMEHTAPHOM aKTe
IIPEBPALICHMUS;

5) mokasatenb CTENEHW NPU KOHIEGHTpalmu B auddepeHimanbHol popMe KHHETHYECKOTO
YPaBHEHUS;

6) moka3aTenb CTENEHH MPU KOHICHTPAI[MK B MHTETPAITbHON (POPME KHHETHYECKOTO YPaBHEHHUSI.
A4. Ot 4ero 3aBUCUT KOHCTAHTa CKOPOCTH PEAKLUU?

1) oT npHUpOBI BEUIECTB U TEMIIEPATYPHI;

2) TOIBKO OT HPUPOIbI BEIIECTRA;

3) TOJBKO OT TEeMIIEPATYPHI;

4) ot TeMmeparypbl U BpEMEHH;

5) OT TeMmeparypbl U KOHLIIEHTPAIIMU PEarnpyoOIInX BEIIeCTB.
A5. B kakux KOOpAWHATaX CIIEAYeT CIpSIMIISTh 3aBUCUMOCTh Ca(T), YTOOBI yOSTUTHCS, YTO peaKIlus
aA+bB—cC wumeer TpeTHil TOPSIOK, €CIM HMCXOAHBIC BEIIECTBA B3ATHI B CTEXHOMETPHYECKOM
COOTHOILEHUH?

1) x=t1, y=Ca; 2) X=1, y=1/Chx; 3) x=1, y=InCax;
4) x=Int, y=InCa;  5) x=1, y=1/C}.
K KaxXaA0My 3a1aHUIO B AaHbI 0TBETbI, U3 KOTOPbLIX MOI'YT ObITh BCPHBIMU HECKOJIbKO BADUAHTOB. B])lﬁepPlTe BEpPHLbIE,
mo Bamemy MHEHMI0, OTBETHI.
B1. Huxe npuBeneHsl 31€MEHTapHbIE OJHOCTOPOHHUE pEAKLMH, MPOTEKAIOUIME B OJHY CTAJHUIO.
Br16epute MOHOMOJIEKYISIPHBIE PEAKIUH.
1) AtB—D; 2)2A—-»D; 3)A-»>B+D; 4)A->D; 5)2A+B—D; 6) A+B—D+E.
B2. Kakue ypaBHEHUSI IPUMEHUMBI JUJIsl pacieTa KOHCTaHThl CKOPOCTH PEaKIUu BTOPOTro mopsaka?
1. C 1 1 1 (Cy —xCs
In—=2; 2) k==(C,-C); 3 k=== = 5 =
C T T C-C; (C;—x)C,

1) k =

T



groifL1 1) g1
2r{C° C; {C C,

B3. B kakux ciaydasx MOJICKYJISIPHOCTh U MOPAJIOK PEAKIIUU HE COBIAIAI0T?

1) s IpOCTBIX peakiuit

2) IS CIIOKHBIX PEAKIIHif;

3) JUIg TOMOT'CHHBIX PEaKIIuii;

4) U1 TeTepPOTreHHBIX PeaKIInii;

5) Juig peakiuid, rje pearupyroiie BEIIeCTBA B3AThI B CTEXHOMETPUIECKOM COOTHOIICHHUH;

6) mus peakuuii ¢ K30BITKOM OJJHOTO U3 PEArnPYIOIIUX BEIICCTB.
3ananua C
Cl. Haiimure COOTBETCTBHE MEXIy IMOPSJAKOM peakuuu u (HOpMYJIoH i pacueTa BpPEMEHH
HOJIyTIpEeBpalleHus (omeem npedcmasvme 6 ude nociedogamenvHocmu Oyks, nanpumep, ABBI).
1) n=1; 2) n=0; 3) n=3; 4) n=2.

In2 1 C 3

A)TI/ZZT; E)TVZZE; B)T]ﬂ:i; F) TI/ZZM.
C2. Haiigute COOTBETCTBUE MEXKIY MOPSAKOM PEAKIIUN U Pa3MEPHOCTHIO KOHCTAHTBI CKOPOCTH (omeem
npedcmasbme 6 sude nociedosamenvhocmu 6yke, nanpumep, ABBI]]).

1) n=1: A) MOJb ;
Ja-c
le
2) n=2; b) ———;
MOJIb - C
Jlllz
3) n=0; B) ———:
MOJlb - C
J
4) n=3; r —;
MOJb - C
5) n=3/2; -0 l
C

C3. B peakuuu 2 nopsaka A+B— /I HauanbHbIe KOHIIEHTpAUH BelecTB A U B paBHBI, COOTBETCTBEHHO
3,0 monb/n u 4,5 monb/n. Ckopocth peakiuu paBHa 0,0015 MoJb/-c IpU KOHLIEHTPAILUK BelecTBa A
2,5 monb/n. PaccunrtaiiTe KOHCTaHTY CKOPOCTH U CKOPOCTh peaklMu Mpu KOHIIEHTpaluK BelecTBa B
2,8 MOJIB/71. (OTBET HAMTUIIUTE YHCIIOM).

C4. PacnonoxuTe OJHOCTOPOHHHE pEaKlUH, XapakTepu3ylooliuecs rpapukaMu 3aBUCUMOCTH
norapupmMa KOHIEHTPALUHU OT BpeMeHH (IuHuM 1 — 4) B mopsike BO3pacTaHUsi KOHCTAHTBI CKOPOCTH.
(OTBeT HAMUIIUTE TOCIEA0BATEIIBHOCTHIO YHCEN).

Inc

/_/

S




Konnoxksuym 2:
«CJ102kHbBIE peaKkluu. YpPaBHeHHe APPEeHUYCay.
Bapuant Nel

K KaXaAoMy 3aJlaHUI0 A AaHbl HECKOJBbKO OTBE€TOB, U3 KOTOPLIX TOJBLKO OJHH BeprIﬁ. BLIﬁepI/ITe BepH])Iﬁ, o

BameMy MHEHMIO, OTBET.
E

Al. YpaBuenue Appenuyca umeet Bu K = koeiE . Uem sBnsiercs BennuuHa E?

1) npendKCIOHEHIMAIbHBIA MHOKHUTEIIb,
2) DKCIIOHEHTA;
3) yHuUBepcajbHas ra30Bas MOCTOSHHAS;
4) sSHeprus aKTUBAIIUY;
5) rtemmeparypa;
6) KOHCTaHTa CKOPOCTH PEAKLIUH.
A2. JIuddepeHnmanbHoe KHHETUYECKOE YpaBHEHHE JJIi CKOPOCTH M3MEHEHHS KOHIICHTPALUH

LN (C-

KL
MIPOMEXYTOUYHOTO MpoAyKTa P B IByXCTaAMIHON peakIiy MepBOro MOopsiaKa A P
KOHIIEHTpaIHs, T-BpeMsl)

1) ddCP =k,C, —k,Cy Z)dd%=k1CA +k,Cy 3)—dCP =(k, +k,)C,Cy
dC
5o _ i, 1k,Co5) S =K C, —k,C, 6) % _k.c. —k.C,
dr dr dr

A3. ITapanneasHbIMU Ha3bIBAKOTCS
1) peakimu, KOTOpbIE MOT'YT OJJHOBPEMEHHO MTPOTEKATh B PSMOM M 00paTHOM HAlpaBIICHUY;
2) peakuuH, B X0JI¢ KOTOPBIX 00pa3yeTcst HECKOJIBKO MPOIYKTOB;
3) peakiuu, MPOTEKAIOIINE Yepe3 Psijl MPOMEKYTOUHBIX CTaIUM;
4) peakuuu, B KOTOPBIX OJIHA PEAKIHs HE HIET Oe3 PYTOii.
A4. JInst oOpaTUMBIX peakifil MepBOro MopsaKa CyMMY KOHCTAHT CKOPOCTEM MOXHO paccuuTaTh IO

dopmyne k;, +k, = 1 In o . Uepes X 06o3HaUaeTCs:
T X, =X
1) KOHCTaHTa CKOPOCTH MPAMOM PEaKIINHK;
2) KOHCTaHTa CKOPOCTH OOPATHON peaKIiy;
3) paBHOBeCHas KOHLEHTPALHUS IPOLYKTa;
4) KOHIIEHTpAIHs MPOAYKTa B MOMECHT BPEMECHH T,;
5) BpeMs NPOTEKAHMs PEAKIIH;
6) KOHIOCHTpAHA UCXOOAHOI'O BEUICCTBA B MOMCHT BPECMEHU T,
7) paBHOBeCHas KOHLEHTPAIUS UCXOIHOTO BEIECTBA.
AS5. Ykaxute HoMep rpauKa, KOTOPBI XapakTepu3yeT KHHETHIECKUE KPHBBIE OOPATUMOM peaKiuu

MEPBOTro MopaaKa « A < B » ¢ KOHCTaHTOM PaBHOBCCHUS MCHBIIIC CAUHUIIBI.




K kaxaomy 3ananuio B 1anbl 0TBeTbl, U3 KOTOPBIX MOIYT ObITh BEPHBIMHU HECKOJILKO BADHAHTOB. BoibepuTte BepHbie, 10 Bamemy
MHEHHI0, OTBEThI.

B1. B kakux ciyyasx coOmromaercs npasuiao Bant-I'odda?
1) »Heprus aKTUBAIMK IPUMEPHO PaBHA HYJIIO;
2) SHEprust aKTUBAIUMK OOJIBIIE HYIIS;
3) Temmeparypa mnporecca CTpeMHUTHCS K OECKOHEYHOCTH;
4) TemriepaTypa Mmpolecca JSKUT B CPEIHUX Tpereiax;
5) Temmeparypa mpoiecca CTPEMHUTBLCS K a0COTIOTHOMY HYJIIO.

B2. Vxaxure Bce nuddepeHuanbuble YypaBHEHUS! CKOPOCTEH JIBYX MapauIeTIbHBIX PEaKLU MepBOro
nopsinka A —> B (¢ koHctanTo ckopoctu ki) m A4 —>C (c kxoHCcTaHTO# ckopoctu k) (C -
KOHIIEHTpAaLus, T - BpeMs)

dC dC dC dC
1) d a :kch; 2) dTB = kch; 3) dZ'C = kch; 4) ch = kZCC;
dC dC dC dC
5) S =kCui 6 E=kCii 7 E=kCoi 8) S =—(k+k,)C,.

3aganna C
Cl. Haiinure COOTBETCTBHE MEXJIYy HOMEPOM XHMHYECKOM PEAKIMH U CKOPOCTBIO €€ MPOTEKaHUs
(omeem npedcmasvme 6 sude nociedosamenvrnocmu 6yke, nanpumep, ABD).

1) A+B—npoayktsl; Eaqx= 76 xJI>x/M0IIb; A) oueHb ObICTpasi peaxius;
2) A+B—npoayktsl; Eax= 13 x/>x/Mounb; b) ouenn menienHas peaxkuus,
3) A+B—npoayktsl; Ea= 144 x/[x/Mob. B) peakuust co cpeiHeit CKOPOCTHIO.

C2. Haiigute COOTBETCTBHE MEXIy HOMEpOM rpaduka U  KHHETMUYECKUMU  KPHUBBIMH,

YJIOBIIETBOPSIIOIIMMH YKa3aHHBIM YCIOBUSM (0omeem npedcmasbme 8 8uoe nociedo8amenbHocmu 0yKe,

nanpumep, BBEAJIT).
= 15

3 4
A) [apaiutenbHbie peakiun mepsoro mopsigka A—e—B u A—2—C , npuuem ki>>ke;

B) [TocrenoBaTebHbIE peakiui mepBoro mopsiaka A—<—s P—*2 5B npuuem ki<<ks;
B) [lapaiuienbHble peakiiuy nepBoro mopsaka A—-— B u A—2—C, npuuem ki<ka;

k1 k2 :
I') IocnenoBaTenpHBIe pEAKIIUU IEPBOTO TOpsinKa A >P > B, npudem ki>>ko;

JI) TocienoBaTebHbIE peakiuy mepBoro mopsgka A——— P—% 5 B npuuem ki>ko;
E) IMapaniensHeie peakiun nepsoro nopsaka A—-—>B n A—2-C, npuuem ki>k,.

C3. PaccunraiiTe 3HEPruUI0 AKTUBALMM PEAKLIUU BTOPOrO MOPSJIKA, €CIM KOHCTAaHTAa CKOPOCTH IPHU
temmeparype 918 K pasna 0,0038 11/(MuH-M01B), a ipu Temmeparype 953 K pasua 0,0183 n/(MuH-MOIB)
(omeem npedcmasvme yuciom ¢ MOYHOCMbIO 00 COMBIX 8 KLHc/MOb).

Bapuant Ne2
K xaixnomy 3a1aHHI0 A 1aHBI HECKOJILKO 0TBETOB, H3 KOTOPBIX TOJILKO OJHH BepHbIil. BbiGepure BepHblii, o Bamemy MHenuio,
OTBeT.

Al. Peakumst «A+B—mpoaykTel» HMeEET CIEAYIONIYI0O SHEPreTHYECKyro auarpammy. BwiOepute
MPaBWJIbHBIN BapUaHT OTBETA OTHOCUTEIFHO SHEPTUU aKTUBAIIUM MPSMOIl peaKInH.



1) SHEprusl aKTUBALMM Mpoliecca 00pa30oBaHUs MPOIYKTOB MEHbIIIE
SHEPrUuM aKTUBALIMH IIPOLIECCa paciaja MpoayKTOB Ha UCXO/IHBIE BEIIECTBA;

MPOJIYKTBL
2) SHEPrusl akTHBAIMH Ipoliecca 00pa30BaHUs MPOJYKTOB OOJIbIIE
SHEPTrUM aKTUBALIMH IIPOLIECCa paciajia MpoayKTOB Ha UCXO/IHBIE BEIIECTBA;
3) SHEpPrusl aKTUBALlMM Tpollecca OO0pa3oBaHMsS MPOAYKTOB paBHA

SHEPrUM aKTUBAIMH ITPOLIECCa paciiajia MPOAYKTOB HA HCXO/IHbIC BEIIECTBA.
mmperwnt A JluddepeHnmanbHOoe KMHETHMUECKOE YpaBHEHHE JJIsi CKOPOCTHU

M3MEHEHHs KOHIGHTPallMH NpoaykTa B B o6paTtumoii peakuum nepsoro mopsaka 4 < B ¢
KOHCTAHTaMH CKOPOCTH IpsiMoi ctaguu k1 1 oOpatHoi ctaauu Ko (C-KOHIIEHTpaIus, T-Bpemsl)

dC dC dC

l) q £ :k1CA+kZCB; 2) dz‘B :_kch_kZCB; 3) dTB :(k1+k2)CACB ,
dc ) dC . dcC

4) ; B —_k,C, +k,C,: 5) d: =k,C, —k,Cy; 6) dZ‘B =k,C, —k,Cg-

A3. Cl0oXHBIMU Ha3bIBAIOTCS
1) peakimu, KOTOpPBIC MPOTEKAIOT YePe3 Psil SICMEHTAPHBIX CTA M, IPUYEM CKOPOCTH BCEX CTAAUMN
OJINHAKOBBI;
2) peakiyH, KOTOpPbIC TPOTEKAIOT YePe3 Psijl HICMEHTAPHBIX CTa i, TPUYEM CKOPOCTH BCEX CTAIUN
pa3IuyHBI;
3) peakuuu, MPOTEKAIOIIKE B OJHY HIEMEHTAPHYIO CTA/IUIO.
A4. JIns oOpaTuMBIX peakiuil MepBOro MOpsAAKa CYMMY KOHCTAHT CKOPOCTEM MOXHO paccuuTaTh IO

1 X
dopmyie K, +k, ==In—"— Uepes x , obo3Hauaercs:
T Xp —X
1) paBHOBeCHasi KOHIICHTpAIHS POIYKTa,;
2) KOHIIGHTpAIHs IPOAYKTa B MOMEHT BPEMEHH T,
3) BpeMs MPOTEKAHHS PEaKIIUH;
4) KOHIOCHTpAHAg UCXOOAHOI'O BEUICCTBA B MOMCHT BPECMEHU T,

5) PaBHOBCCHAA KOHICHTPALUA UCXOAHOI'O BCIICCTBA.

AS. Vkaxure HOMep rpaduka, KOTOPbIM XapaKkTepu3yeT KWHETHUECKHE KpPUBBIE MOCIEI0BATENbHOM

k1 k2
peakuu nepBoro nopsiaka A >P > B, ecnu koHcTanTa Ki>>ko.

7) 05 T 20 8) o 1 209) o 10 20
K ka:knomy 3ananuio B 1anbl 0TBeTHI, H3 KOTOPBIX MOTYT ObITh BePHBIMU HECKOJIbKO BapHaHTOB. BriOepuTe BepHble, mo Bamemy
MHEHHIO, OTBETHI.

B1. B kakux cinyuasx He coOmonaercs nmpasuio Baat-I'ohda?
1) »Heprus aKTUBAIMK TPUMEPHO PaBHA HYJIIO;
2) SHeprust aKTUBAIMK OOJIBIIE HYJIS;
3) Temmeparypa npoiecca CTPEMHUTHCS K OECKOHEUHOCTH;
4) TemrepaTypa mpolecca JSKUT B CPEIHUX Tpeeiax;
5) Temmeparypa mpoiecca CTPEMUTHLCS K a0COTIOTHOMY HYJIIO.



B2. Vkaxure Bce BUbI ypaBHEHUsI AppeHuyca:

E
— E
k=ke R’ — dink E dink E
1 0 ; 2) k=k.,e R: 3 =—: 4 — :
) ) o® )dT RT 2 )dT RT
E E

E
5) Ink =Ink, — ——- 6) Ink=Ink,——: 7) Ink=Ink, + —:
) ° RT ) ° RT ) °  RT?

2 b

E
8) Ink =Ink, + —.
RT
3ananua C
Cl. Haiigute COOTBETCTBHME MEXAY THUIIOM pEaKIMU M 3HAUYCHHEM SHEPruM akTuBauuu (omeem

npeocmasbme 6 sude nociedosamenvhocmu 6yke, nanpumep, ABD).

1) peakuus, mporekarolas Mo paauKalbHOMY

MEXaHU3MY; A) E =100 u 6onee k/Ix/mMob;
2) peakuus, @poTEKawllas MO0 HOHHOMY b) E = 0 xJI>x/M0Jb;
MEXaHU3MY; B) E = 50+100 x/{>x/M0J1b.

3) peakuusi, IpOTEKAIOIIAsl IO MOJIEKYJIIPHOMY

MEXaHU3MY.

C2. Haiiaute COOTBETCTBHE MEKY THIIOM PEaKLUU U KHHETHYECKHUMH KPUBBIMU (0meem npedcmagvme

15

1
c

03

1.5

1.5

6 6ude nociredosamenvrocmu 6y, nanpumep, BBEAT).

e J

o
W

/

S —

0 L o o ok 3 - L |
o 10 20 30 0 2 4 ) 10 20 o 10 20 0 5 10

1)’ N “2) . 3) . 4) - 5) = 6) :

A) [apatensHbie peakiun mepsoro mopsaka A—-—B u A—%>C, npuuem ki<kz;

b) O6patumble peakuun A< B, npuyeM OTHOILIEHHE KOHCTAHT CKOPOCTEHW MpsMOW M 0OpaTHOM
peaKkny MEHbUIE €IUHUIIBL;

B) [apannensHble peakiyy meporo mopsiaka A——— B u C—2- B, npuuem ki>K; ;
ki k2
>P

JT) TocenoBatebHbIe peakiii mepsoro mopsigka 4—<—s P—% 5 B npuuem ki<<ky;

E) OOparumsble peakuuu A4 < B, NpuyeM OTHOIIEHHE KOHCTaHT CKOPOCTeH mpsiMoi M 0OpaTHOM
peakiuu O00JbIIIe eTUHHUIIBI.

C3. PaccunraiiTe, BO CKOJBKO pPa3 YMEHBIIUTHCS CKOPOCTb PEAKIMM, €CIAM IpU IOHMKEHUU
TeMmIrepaTypsl Ha 23 rpajayca KOHCTaHTa CKOPOCTH yMeHbllaercss B 3,5 pasa (omeem npedcmagvbme
YUCTIOM € MOYHOCMBIO 00 COMUBIX).

I') [locnenoBarenbHBIE peaKIMK MIEPBOTO Mopsaka A > B, mpuuem k1>Kp;




Bapuant Ne3
K KaxXaoMy 3aJaHUIO A 1aHbI HECKOJIbKO OTBETOB, U3 KOTOPLIX TOJIbKO OAMH Beprlﬁ. Bblﬁepl/ITe Beprlﬁ, mo Bamemy MHEHHIO,
OTBET.

Al. Peakuus «A+B—NOpoayKTbl» HMEET CIEIYIOUIYI0 JHEPreTUYEecKyro auarpamMmmy. Beibepute
HpaBI/IJILHLIf/i BAapHaHT OTBETA OTHOCUTCIIbHO U3MCHCHU A BHyTpeHHeﬁ SHCPIrUHU Iporecca.

U
1) BHyTpeHHsii SHeprusi mporecca o00pa3oBaHUs TPOIYKTOB MEHBIIE

BHYTPEHHEH SHEPTHH TpoIlecca pacaja MpoJayKTOB Ha UCXOIHBIC BEIIECTBA;
2) BHYTPCHHSII DHEpPrus Impolecca o0Opa3oBaHHWs MPOAYKTOB paBHA
BHYTPEHHEH SHEPTHH TpoIlecca pacaja MpoJayKTOB Ha UCXOIHBIC BEIIECTBA;
3) BHYTpEHHsis1 DJHEprusi Impoiecca o00pa3oBaHUsI TPOJYKTOB OOJIbIIC
BHYTPEHHEH SHEPTHH IpoIlecca pacaja IpoJAyKTOB Ha UCXO/IHbIC BEIIECTBA.

[POIYKTEI

TIYTh PeakLHIl
A2. JluddepennuanbHoe KUHETUYECKOE YpaBHEHHE [UIsI CKOPOCTH

W3MCHCHHUS KOHIICHTPAIIMM WCXOJHOTO BellecTBa A B MapauieIbHOW pEaKlIUU IEePBOTO MOPSIKA
ki k2
A——>B u A—=—C (C-KOHIICHTpaLHsI, T-BPEMS)

dC dC dC
Dyt =kCyrkCei 2 = t=kC,+kCyi ) —=kCy —K,Ce;
4) dCA = _k1CB + szc ; 5) - ddCTA = —kch + szA ; 6) - ddCTA = k1CA - kZCA '

A3. [IpaBuno Bant-I'odda npumennmo

1) uIst CIOXKHBIX TETEPOTrCHHBIX PEaKIIHii;

2) A7 IPOCTBIX TETEPOreHHBIX PEaKIIHi;

3) I MPOCTHIX TOMOTCHHBIX PEaKIIHil;

4) IS CTIOXKHBIX TOMOTCHHBIX PEAKIIii;

5) nmnst mr00BIX peakiuii B 10001 (ase.
A4. JIns napamienbHbIX peakluii IepBOro Nopsijka CyMMy KOHCTaHT CKOPOCTEH MO>KHO pacCUUTaTh IO
a

1
dopmyne k; +k, ==In
T a—X

. Uepes a obozHauaercs:
1) KOHIEHTpAIHs IEPBOTO MPOAYKTa B MOMEHT BPEMEHH T,
2) KOHIICHTPALMS MPOAYKTa B MOMEHT BPEMEHH T;
3) HavalmbHAas KOHIIEHTPAIUSI UCXOTHOTO BEIIECTBA;
4) KOHICHTpALHsI UCXOJHOTO BEIIECTBA B MOMEHT BPEMEHH T;
5) KOHIIEHTpAIUs BTOPOTO MPOAYKTa B MOMEHT BPEMEHH T.
AS. Ykaxute HOMep rpaduka, KOTOpbIH XapakTepu3yeT KHHETHUYECKHE KpUBbIE 00paTUMON peakuuu

MEPBOTo MOpAaKa « A<= B » C KOHCTaHTOH paBHOBECHUS OoJlbIIe CAWMHUIIBI.

05 T 20 o 1 20 o 10 20
7) 8) : 9)
K kaxaomy 3aganuio B 1anbl 0TBeTbl, U3 KOTOPBIX MOTYT ObITh BEPHBIMHU HECKO/IbKO BADHAHTOB. BriOepuTe BepHble, mo Bamemy
MHEHHUIO0, OTBETHI.
B1. IlepeuricinTe BenTMUYMHbBI, BXOJAIIME B ypaBHEHUE AppeHHyca

1) temmneparypa;




2)
3)
4)

SHEprus aKTUBALHH;
CKOpOCTh PEaKIIny;
BHYTPEHHSSA SHEPIUs MpoIiecca;

5) KOHCTaHTa CKOPOCTH PEAKIIHH.
B2. Ykaxure Bce BO3MOKHBIE BapuaHThI IipaBmia Bant-I'odda
-1 [K k k k.
Dy=nl-: 2=y, 3 =7 4y y= "
le kT kT1 le
nL-T -1 T,-T, k
5) T2 =y 10 : 6) T, =y 10 : 7) y="10 T : 8) T-10 _ .
le T T kT
3ananusa C

Cl. Haiigute COOTBETCTBHE MEXAY THUIIOM PEAKIMU MEPBOTO IMOpSJKAa M YpaBHEHHEM H3MEHEHUS
KOHIICHTpAllUU HUCXOJHOTO BelecTBa A (omeem npedcmasbme 6 6ude NOCied08amenbHOCmu OYK8,
nanpumep, ABB).

K
1) Am—= 5 A)—dCA:kch+kZCA;
ka dr
1 k
2 ahe S
k g T
— dc,
- B) -~ % =kCy ~k,Cy.
k¢

C2. Haiigute COOTBETCTBHE MEXIy THUIIOM PEAKIMU M KHUHETUYECKUMH KPHUBBIMU (omeem
npedcmasbme 6 sude nociedosamenvhocmu oyke, nanpumep, BBEAJT).
1.57

1.5 T

15

1.5

1 2 o 1 - .

g] c

0.5 - o5 R
P —
2
L 1

o & 0
2

k1 k2 .

A) IMapamenbHble peakiuu nepBoro nopsigka A——>B u A——>C, npudem ki<ko;

b) O6patumeie peakiun 4 <> B, MpU4YeM OTHOIICHHE KOHCTAHT CKOPOCTEH MpsMOii U 00paTHOM
pEaKIMK MEHBIIE STUHHIIBI;

k1

k2
>P > B, mpuueM k1>>Ko;
9

B) ITocrenoBaTensHbIe peakIuy MepBOro mopsiaka A
ki

k2
> P

I') [TocnenoBaTenbHBIC PeAKIMH MIEPBOTO Mopsiaka A
kL

> B, mpudem k1>k;
>P—X2

1) [MocnenoBarenbHbIC PeakIMy EPBOTO Mopsiaka A

> B, mpuyem ki<<kg;

E) IMapannensHbie peakiuu mepsoro mopsinka A—<—>B u A—%C , npuaem ki>>ko.

C3. PaccunTaiiTe KOHCTaHTY CKOPOCTH BTOPOTo nopsiaka npu temneparype 285 K, eciu sHeprus
aKTHBaIMU Tporiecca paBHa 98,9 kJ[/Monb, a KOHCTaHTa CKOpocTH Tpu Temriepatype 298 K
paBHa 1,04 11/(Moab-MUH) (Omeem npedcmasbme Huco).



Bapuant Ned
K kaxnomy 3agaHuio A 1aHbI HECKOJIbKO OTBETOB, U3 KOTOPBIX TOJILKO OJMH BepHbIii. BoiOepuTe BepHblii, no Bamemy
MHEHHIO, OTBET.

Al. Peakuusi «A+B—TpoayKThD» UMEET CIEAYIONIYI0 SHEPTeTUUECKYI0 auarpammy. Beibepure
HpaBHHBHbIﬁ BAapHUAHT OTBCTA OTHOCUTCIIbHO U3MCHCHU A BHYTpeHHefI OHCPIHUHU IIpornecca.

U 1) BHYTpEHHsSI SHEprus mpoiecca o0pa3oBaHUs MPOJAYKTOB MEHbIIE
BHYTPEHHEH DJHEPruM IIpolecca pacrnaja MNPOAYKTOB Ha HMCXOIHBIC
BEIIECTBA,

2) BHYTPCHHssS 3HEPrusi Ipolecca o0pa3oBaHUS IMPOIAYKTOB paBHA
BHYTPEHHEH SHEpruu Ipoliecca pacraja MPOJYKTOB HA HCXOJHBIC
BELIECTBA,

3) BHYTpEHHSIs dHEPrHsl mpoiecca 00pa30BaHUs MPOAYKTOB OOJIbINE
BHYTPEHHEH SHEpPruM Ipollecca pacnaja MpOJYyKTOB Ha HCXOIHBIC
BEIIECTBA.

MPOIYKTBI

IyTh PEaKLIH

A2. Tuddepennuanbnoe KHHETUUECKOE YpaBHEHHE MJISI CKOPOCTH W3MEHEHHs KOHIIEHTpPAlUu

IPOMEKYTOYHOTO IPOIyKTa P B MByXCTaquitHON peakiuy nepBoro nopsiaka A 4 ,p—* B
(C-xoHUEeHTpalus, T-BpeMs)

1)dd%=kch_k2CB 2) dCP :k1CA+k2CB 3)dC_P:(kl+k2)CACB
5% _ e, 1k,c, 5 —kC, —k,C 6)%Ce _kc, —k.C
dT__1A+2P dr 1~A 2¥P dT_lP_ZB

A3. [IpaBuno Bant-I'odda npumennmo
1) ISt CIIOKHBIX TEeTEPOreHHBIX PEAKIIUIA;
2) sl MPOCTBIX TETEPOTCHHBIX PEaKIIN;
3) s MPOCTHIX TOMOTEHHBIX PEaKInii;
4) s CJI0XKHBIX TOMOTCHHBIX PEAKIIHiA;
5) ans m00bIX peaknuii B 10001 dase.
A4. [Tnst 0OpaTUMBIX peaKIUii IepBOro Mopsiika CyMMy KOHCTaHT CKOPOCTEN MOYKHO pacCUUTaTh

no popmyne K, +K, = 1 In X . Yepes X, o6o3HauaeTCs:
T X, =X
1) paBHOBeCHas KOHILEHTpPALUS IPOAYKTa;
2) KOHICHTpAusd NpOoAyKTa B MOMCHT BPEMCHU T,
3) BpeMs NPOTEKAaHMs PEAKIHH;
4) KOHICHTpAMUAg UCXOAHOI'0 BCIICCTBA B MOMCHT BPECMCHU T,

6) paBHOBECHas KOHIICHTPAIIMS UCXOTHOTO BEIIECTBA.

AS. Vkaxure HOMep rpaduka, KOTOpBIA XapaKTepu3yeT KHUHETHUYECKHUe KpHUBBbIE 0OpaTHUMOMN
pEaKIMK IepBOro nopsaka « 4 << B» ¢ KOHCTAaHTOW PaBHOBECHS MEHbILE €TUHHIIBIL.
1.5

1.5 T 15 T

1.5

135
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K xa:xxnomy 3amanuio B 1aHbI 0TBeThI, H3 KOTOPBIX MOI'YT ObITh BePHBIMH HeCKOJIBKO BapHAHTOB. BeiOepuTe
BepHEIe, M0 BameMy MHeHHI0, OTBETHI.



B1. B kakux ciyyasx cobmonaercs npasuio Baut-I'opda?
1) sHeprus akTUBaLWK NPUMEPHO paBHA HYJIIO;
2) DSHeprus aKTHBALUK OOJIbIIE HYJIS;
3) TemmepaTypa mporecca CTpeMUTHCS K OECKOHEYHOCTH;
4) TtemmepaTypa Iporecca JeXHUT B CPETHUX Ipeieriax;
4) TemrepaTypa mporecca CTpeMUTHCS K aOCOIIOTHOMY HYJIIO.

B2. Yxaxxute Bce BO3MOKHBIC BapuaHThI mpaBwmiia Bant-I'odda

k

k Kr, _
T,-Ty k T_+10 — k 4 k
Dy="o = 2T 7 SR 4 y=]7=
le kT le
T, kT

kT T,-T, kT T,-Ty }/ — TO 2 k
B) =y 10; 6) ==y 10 : 7) ; 8) T—lo:y.

K. ke, le (&
3amanusa C

C1. Haiimute COOTBETCTBHE MEXAY THIIOM PEAKIIMH IIEPBOTO MOPSIIKA U YpaBHEHHUEM U3MEHEHUS
KOHIICHTPAIlMU UCXOJIHOTO BellecTBa A (omeem npedcmagvme 8 ude nocied08amenbHoCmu

oyke, nanpumep, ABF).

1) A

3)A —
Lk _c
dC
A) - dTA = k1CA kZCA;
B) -9 i e,




C2. HaiiguTe COOTBETCTBHE MEXKIY THIIOM PEaKIMH W KUHETHYCCKUMU KPHUBBIMH (omeem
npedcmasbme 6 sude nociedosamenvhocmu oyke, nanpumep, BBEAJT).
15 T 1.5 T

5] T 1.5 T

A) [apatensHeie peakuun mepsoro nopsaka A—-—B u A—2>C, npuuem ki<ky;
k2

kL :
b) IlocnenoBarenbHble peakluy MEpBOro nopsiaka A >P > B, mpudem ki>>ko;
B) Ob6patumbie peakiun A < B, Ipu4eM OTHOIIEHHE KOHCTAHT CKOPOCTEH MpsAMOil 1 0OpaTHOU
peaKuy MEHbILE €ANHULIBI;

I') IMapautenbHble peakiiky meporo mopsaka A—e— B u A—2—C, npuuem ki>>ka.

ki k2 .
I1) [TocnenoBareabHbIe PEaKIUy MIEPBOTo nopsiaka A >P > B, npuuem k1>Ko;

k1 k2 .
E) [locnenoBarenbHble peakuy NepBOro mopsiaka A >P > B, npudem ki<<kp;

C3. PaccumnTaiiTe KOHCTaHTY CKOPOCTH BTOPOTro nopsika npu temneparype 335 K, ecnu sHeprus
aKTUBalMU Tiporiecca paBHa 98,9 k/[x/Monb, a KOHCTaHTa CKOpocTH Tpu Temmepatype 273 K
paBua 0,67 11/(MoJb-MUH) (Omeem npedcmasbme 4ucio).

Tema «Teopusi aKTHBUPOBAHHOI0 KOMILIeKca. Teopusi aKTUBHBIX CTOJIKHOBEHHUI»
KosutoxkBuym 4

BAPUAHT Nel
K kaxknoMy 3a1aHnI0 A JaHbI HECKOJIBKO OTBETOB, H3 KOTOPBIX TOJIBKO OAMH BepHbIii. BoiOepure
BEPHBIi, 10 BamneMy MHEHHIO, OTBET.

A1l. OcHOBHOE ypaBHEHHE TEOPUHU aKTHUBHBIX CTOJIKHOBEHUH MO3BOJISIET TEOPETUIECKH PACCUUTATD
1) TpaHCMHCCHOHHBIN KO3()(DHUIIUCHT;
2) cTepuvecKkuii GpakTop;
3) DOHTANBIHIO AKTHBAIIUH;
4) KOHCTaHTy CKOPOCTH;

5) KoHCTaHTy paBHOBeCHs 00pa30BaHHs aKTUBUPOBAHHOTO KOMILIEKCA.
E

A2. B ypasuenun bonbumana Z, =27 -e T | joneii akTMBHBIX CTOJKHOBEHHUH ABJISETCS:

arm
_E
1) Zir 2) E; 3) BKCIIOHEHTA,; 4) e BT,

A3. YpaBHeHHe DHpHHra BEIPAXKAET 3aBUCUMOCTD:

1) oSHeprum akTUBALUH OT CKOPOCTH PEaKIIny;

2) KHHETHUYECKHUX [ApaMeTPOB OT TEPMOJANHAMUUCCKUX;

3) KOHCTaHTBI CKOPOCTH OT BPEMEHH NPOTEKaHHS PEaKInH;

4) TemrepaTypbl PeaKkii OT SHEPTUH aKTHBAIIIH;

5) KkoHcraHThl BonbIMaHa OT TemMrepaTypsl.

Ad. Tlo snepreruueckoii mtuarpamme peakiuu AB + D — A + BD onpenenute sHepruto pa3psiBa CBA3H
AB:



E A
E4

1) E>—E;

Es

=)

E:

[A...B...D]
2) Es— Ey;
AB
3) E; + E;
\ BD
4) E4— Ea.

»
»

yTh PEaKILHH

AS. Teopus JIungemana oObIICHSIET

1)
2)
3)
4)
5)
6)
7)

HOSIBJICHUE NIEPBOT0 MpeJiesyia B3PhIBA B IICTIHBIX PEAKLIUX;

MOSIBJICHHE BTOPOTO Mpezesia B3phIBa B IEMHBIX PEAKIIHIX;

M3MEHEHUE MeXaHu3Ma 0OphIBa LIENH MPH YBEIHYCHUH JIaBICHMUS,

M3MEHEHUE MOpsAKa ra30(a3HbIX PeakLuil TP yBEIUMYECHNH 1aBICHUS;

NOPSIOK (POTOXUMHUUECKUX PEaKIIHii;

3aBHCHUMOCTb CKOPOCTH ra3o(a3Hoi peakuu oT GOPMbI U Pa3MEPOB PEAKTOPA;

3aBUCHMOCTb CKOPOCTH T'a30(ha3HON peakiiy OT BETMYUHBI BHYTPEHHEH MOBEPXHOCTH PEAKTOPa.

A6. BeiGepuTe npaBuiibHyt0 cxeMy JInHaeMaHa A7t MOHOMOJIEKYIIAPHOH peaKiuu:

2 ctaaus: A — TIPOIYKTHI

1) I cranus: A+A — 2A 2) 1 ctagusi: A+A — A+ A*

ko

2 cramm: A —<—> MNPOIYKTHI

kg N * *)kl *
3) 1 cranusa: A+B A+B 4) 1 ctagus: A+A A+A
ko ko
2 cramus: BY —% HPOIYKTBI 2 cramus: AT —F s HPOIYKTBI

K xaxknomy 3aganuio B 1aHbl 0TBeThI, H3 KOTOPBIX MOTYT ObITh BEPHBIMHM HECKOJIbKO BAPHAHTOB.
BoiGepuTe BepHble, 10 BamieMy MHEHHIO0, OTBETHI.

B1. YkaxxuTe OCHOBHBIE NPEANIOCHUIKH TEOPUH aKTUBHBIX CTOJKHOBEHHIA:

1)
2)
3)
4)
5)

B2.B
BEJINY
1)
2)
3)
4)
5)
6)
7)

MOJIEKYJIbI OPEJICTABIISIOTCS B BUJIE IAPUKOB;
AKTUBUPOBAHHBIN KOMIUIEKC paclagaeTcsl Ha MPOAYKThI peaKIny;

JIJIS B3aUMOJICHCTBHUS HE 00XOUMO CTOJIKHOBEHHE;

MIPOIIECC MPOTEKAET, ECITH YHEPTHs CTOIIKHOBEHUS OOIIbIIIE SHEPTHH aKTUBAIINH;
MPOLECC MTPOTEKAET, €CIIM SHEPT Ul CTOIKHOBEHUSI MEHbIIIE SHEPTUU aKTUBALIMH.

YpaBHCHHUC pacycTa 0611161"0 YHCJIa CTOJIKHOBEHHI MOJICKYJI B €IMHUIY BpEMCHU Z BXOOAT
WHBI:

3(1)(1)CKTI/IBHBII>1 ANaMCTpP CTAJIKUBAIOMIUXCA MOJICKYJI]

BpPEMsI CTOJIKHOBCHUS,

MOJICKYJIApHad Macca MOJICKYII,

YHCJIO T,

YHUCJIO aKTUBHBIX CTOHKHOBCHHﬁ;

SHEPrus aKTUBaAIUU,

YUCJIO MOJICKYJT B €AUHULIC o0BeMa.

3aganusa C.

C1. DHTpOMHS aKTHBAITHH - 3TO ......... (Oonuwume onpedenenue).




C2. Onpenennure COOTBETCTBUE MEXK/y HOMEPOM, KOTOPBIM 0003HaUEHa SHEPTHUs, M TEM, YTO OHA COOO
npencTaBisieT (omeem npedcmasbme 6 eude nociedosamenvrocmu 6yxe, nanpumep, ABBI):

E A
Es

5] 1) Ex A) sueprus cBsizu AB 6e3 D;
Es

2) E; B) sneprust cBsizu BD 6e3 A;
AB
= \ 3) Es B) sHeprust cBOOOIHBIX aTOMOB;
BD
B 4) E4 I') sHEpTHS aKTUBUPOBAHHOTO
koMmrurekca AK*.

»
»

IIyTh peakumu

C3. Hamumute, ueMy OyeT paBeH MpeAIKCIIOHEHIIMANBHBI MHOKUTENh B YypaBHCHUU AppeHryca B
paMKax TEOpPHH aKTMBHPOBAHHOTO KoMIUiekca. OTBET npencTaBbTe B BUAE (HopMyIIbl.

BAPUAHT Ne2
K kajknoMy 3aJaHiI0 A JaHBI HECKOJIBKO OTBETOB, M3 KOTOPHIX TOJIBKO OAMH BepHLIii. BoioepuTte
BEPHBIH, 10 BamieMy MHEHHIO, OTBET.

Al. Teopus JInngemana oObsICHSET
1) u3meHeHue nopsiaka ra3o(hasHbIX Peakluii IPH YBEIUYCHUH TaBICHUS,
2) mopsinok (OTOXMMHUYECKUX PEaKIni;
3) 3aBHCHMOCTH CKOPOCTH ra30azHoil peakiuuu oT GOPMBI U Pa3MEpPOB PEaAKTOPa;
4) 3aBHCUMOCTbH CKOPOCTH Tra30(ha3HOil peakiiy OT BEIMYUHBI BHYTPEHHEH MTOBEPXHOCTH PEaKkTopa;
5) mosiBIIeHHE IEPBOTO MpeJiesia B3phIBa B IIEIHBIX PEAKIHAX;
6) mosiBIICHHE BTOPOTO TIpe/ieia B3phIBa B LEMHBIX PEAKIIUIX;
7) U3MEHEeHHe MeXaHU3Ma 00pbhIBA LIETIH MPH YBEITUUCHNUH JTABICHUS.

KT |«
A2. Ypasuenue K= ;(T K" umeer Ha3Banue

1) OCHOBHO€ ypaBHEHHE TEOPUH AKTHBHPOBAHHOTO KOMILIEKCA;

2) OCHOBHOE YPaBHEHHE TCOPHUH aKTUBHBIX CTOJIKHOBECHHIA,

3) ypaBHEHUE DUPUHTA; 5) ypaBHeHHE AppeHuyca;
4) ypaBHeHHE bonbimana; 6) ypaBHeHHe JInHaeMaHa.

A3. o sHepreTrueckoii quarpamme peaknuu AB + D — A + BD ycranoBute npaBUiIbHOE YTBEPKICHUE:

E A
Es

1) akTHBMPOBaHHBIN KOMILIEKC 00pa3yeTcs 0e3 n3MEeHEeHHs
[A-..B...D] SHEPruM B XOJIC PCAKIINH,

Es
2) akTHBHPOBAaHHBIA KOMIUIEKC oOpa3yercs 6e3

AB Npe/IBapUTEIBHOTO pa3pbiBa CBA3CH UCXOIHBIX
\ KOMIIOHEHTOB PEaKIIHH;
BD 3) aKTHBHPOBaHHBINM KOMILIEKC 00pa3yercsi ¢ 00s3aTeIbHBIM

=3

E:

YCJIOBUEM NPCABAPUTCIIBHOI'O pa3phbiBa CBs3CH HCXOOHBIX

> KOMITOHEHTOB PEaKITHH;

MyTh PeaKIHu

4) OHCPrust akTUBUPOBAHHOTI'O KOMIUICKCA OTPULIATCIIbHA.



A4. BriGepuTte npaBuwiibHyIo cxemy JlnHnemana:

1) 1 cragus: A+A — A+ A%

ko

2 cramgus: A” —k MPOAYKTHI.

2) 1 cramgus: A+A — A+A"

ko

2 craaus: A K MPOAYKTHI.

3) 1 cranus: A+B f} A+ B 4) 1 cragus: A+A — 2A;

2 craausi: A — NPOYKTHI.

2 cragus: BY —<—> npoaykrs..

AS. Uncno akTUBHBIX CTOJIKHOBEHUI OMMOJICKYJIIPHON PEaKIUU 10 TEOPHH aKTUBHBIX CTOJIKHOBEHUH
MOJKHO paccuuTaTh 1o Gpopmye:

R E R

1)Z,, =2D"n’? LA 2)Z, =2Dn’ R w g Z._ =2D%° RT &
RT & RT -2 ART -R

4)Z,,=2Dn We ol 5) Z,, =2D°n’ We RT 6)Z,. =3Dn’ We ET

A6. TpancMuccroHHbIN K03()(UIMEHT B TCOPUU aKTHBUPOBAHHOTO KOMILJIEKCA MPEACTaBIsET OO0
1) mor0 aKTUBUPOBAHHBIX KOMIUIEKCOB, NEPEIIEALINX B IPOAYKTHI PEaKLH;
2) [0JII0 aKTUBUPOBAHHBIX KOMIUIEKCOB, HE MEPEIICAIINX B IPOIYKThI PEaKLIUH;
3) y4eT mpoCcTpaHCTBEHHOTO PACTIOIOKEHUS MOJICKYIT;
4) penen B3pHIBA IETTHOM PEaKITU;
5) 3aBUCUMOCTbH CKOPOCTH PEaKIUU OT TEMIIEPaTyphI.

K xaxknomy 3aganuio B 1aHbl 0TBeThI, H3 KOTOPBIX MOT'YT ObITh BEPHBIMHM HECKOJbKO BAPHAHTOB.
BuiGepuTe BepHbIe, 10 BamieMy MHEHHI0, OTBETHI.

B1. BrlienuTe 0CHOBHBIE TIPEIIIOCHUTKY TEOPUU aKTHBUPOBAHHOTO KOMILIEKCA:
1) B xoze mporecca MOJICKYJIbI IPUOIKAIOTCS APYT K APYTY;
2) mpolecc MPOTEKALT, €CIIM SHEPT U CTOJIKHOBEHHS MEHbBIIIC SHEPTHH aKTHBAIINH;
3) aKTUBHPOBAHHBINA KOMILIEKC MPEBPAIACTCS B IPOAYKTHI PEaKIINH;
4) MOJIeKYJIbI IPE/ICTABIISIOT B BUJIC IIAPHUKOB;
5) npu 06pa3oBaHUU aKTHBHPOBAHHOTO KOMILIEKCA MEXbSACPHBIC PACCTOSHUS
BBIPAaBHUBAIOTCS;
6) MeKbsICpHbIC PACCTOSHHS B AKTHBUPOBAHHOM KOMIUIEKCE PA3IHYHBIL.

B2. B ypaBHeHHEe TeOPHH aKTUBHBIX CTOJIKHOBEHHI BXOJIST BETHYHHBI:
1) crepuyeckuii haxTop;
2) xoHcranTta bonpinMana;
3) KOHCTaHTa CKOPOCTH;
4) xo3(pduuUeHT Y;
5) YHUCIO CTOJIKHOBEHUH MOJICKYIT B €JHHHUILY BPEMCHU;
6) sHeprus aKTHBAIHH;
7) uamcio ABoraapo.

3aganusa C.

C1. DHTanbIUst aKTUBALMU — 3TO ...(Hanuwume blpaxcenue YusuLecko2o CMbicida IHMAIbNUL
AKMusayuuL).



C2. Onpenennure COOTBETCTBUE MEXK/y HOMEPOM, KOTOPBIM 0003HaUEHa SHEPTHUs, M TEM, YTO OHA COOO
npecTaBisieT (omeem npedcmasbme 6 8ude nociedosamenvrocmu 6yxe, nanpumep, ABBI):

E A
Es
[A..B..D] 1)Es-E2 A) sHeprus paspbisa cBs3u AB;
Es
2)E;—-E; B) sHeprust akTHBaLUU MPsIMOit
AB .
\ peaxuuu;
- \ 3)Es—E»
BD B) sneprus paspsiBa cBs3u BD;
= 4)E4—E;
> I') sHTANBIINS peakIuy.

IlyTte peakiun

C3. Hamumute, uemy OyeT paBeH MpeAIKCIIOHEHIIHANBHBI MHOKUTENh B YpaBHCHUU AppeHuryca B
paMKax TeOpHH aKTHUBHBIX coynapeHuid. OTBET MpeacTaBbTe B BUAE GOPMYJIBL.

BAPUAHT Ne3
K xamxnomy 3aiannio A JaHbl HECKOJIBKO OTBETOB, H3 KOTOPBIX TOJIBKO OJMH BepHblii. BbiOepure
BEPHBIH, 10 BamieMy MHEHHIO, OTBET.

Al. Bribepute npaBuibHYyI0 cxemy JIuHnemana:

k ki
1) 1 cramust: A¥A — A+ A% 2) 1 cramus: A+B _ A +B%;
ko ko
2 cramms: AY —f HPOIYKTHI. 2 cramus: BY —% HPOIYKTHI.

3) 1 cragus: A+A — A+A" 4) 1 cragus: A+A — 2A;

ka
2 craausi: A — MPOYKTHI.

2 cragus: A LN MPOJIYKTHI.

A2. YpaBHeHne DWpHHTa BHIPAKAET 3aBUCUMOCTB!
1) TpaHCMHCCHOHHOTO KO3 HUIHEHTa OT TEMIIEPATYPHI;
2) KOHCTAHTBI CKOPOCTH OT BPEMEHH MPOTEKAHHS PEaKIlnH;
3) koHcraHThl BoJblIMaHa OT TEMIEpaTyphl
4) TeMrepaTyphl peaKIMi OT SHEPTUH aKTUBALH;
5) KHMHETHYECKHX MapaMeTPOB PEaKIuu OT TEPMOJUHAMUYCCKUX.

A3. Teopus JluHaeMaHa TPUMEHHMA

1) s MOOBIX ra30(ha3HbIX PeaKIuii;

2) I OMMOJIEKYJISIPHBIX ra30(ha3HbIX PeaKIHii;

3) st MOHOMOJIEKYJISIPHBIX Ta30(a3HbIX peaKIiunii;
4) U1 MOHOMOJICKYJISIPHBIX PEaKIHid B pacTBOpax;
5) ans GMMOJIEKYJISIPHBIX peakluii B pacTBOpax.

A4. Tlo »Hepreruyeckoii nuarpamme peakiuun AB + D — A + BD ycraHoBuTe, 4eMy COOTBETCTBYET
TETIOBOH AP QEKT peaKiuu:



E A
(=

1)E;—E,

[A...B...D]
2)E2—E;

AB
\ 3)Es-E;
°° 4) E4—Ey

[

Iyt peakiuun

AS5. Uncno CTONKHOBEHUH B OMMOJEKYJISIPHOW peakiui MO TEOPUH aKTHUBHBIX CTOJKHOBEHHH MOXKHO

paccuuTath 1o popmyiie:

1)Z = 2D%n? % 2)Z =2Dn? % 3)7 = 20%n° |
_E

4z = 2072 |- M 5)7 = 2072 [N g #r 6)Z = 2D |

M MT

A6. TpancMuccroHHBIN K03 (OUIMEHT B TCOPHH aKTHBUPOBAHHOTO KOMILIIEKCA MPEACTABIAET COOO0M

1) yueT mpocTpaHCTBEHHOTO PACIION0KEHUS MOJIEKYIT;

2) HWOKHHN TIPEJIeIT B3PhIBA IIEMTHON PeaKIlnu;

3) D010 aKTUBHPOBAHHBIX KOMIUIEKCOB, MIEPEIIEANINX B TPOAYKTHI pEaKIuy;

4) noM0 aKTUBUPOBAHHBIX KOMILJIEKCOB, HE MEPELIECAIINX B IPOJYKTHI PEaKLIUH;
5) BepxHUI1 Mpeien B3phIBa LETTHON peaKIiH.

K KaXKA0MYy 33 1aHU 10 B nanbl OTB€TbI, U3 KOTOPLIX MOI'yT ObITh BCPHBIMU HECKOJIBKO BAPDHAHTOB. Bl)lﬁepl/lTe

BE€pHbIE, 11O BameMy MHCHUMIO, OTBETHI.

B1. BBI,I[GJ'II/ITe OCHOBHBIC ITPCATTIOCHIJIKU TCOPHUU AKTUBHUPOBAHHOI'O KOMIIJICKCA:

1)
2)
3)
4)
5)
6)

B XO0JI€ TIPOLIECCca MOJIEKYJIbI TPUONIMKAIOTCS APYT K APYTY;

MIPOIIECC MPOTEKAET, €CIIH IHEPTHS CTOJIKHOBEHUS MEHBIIIE SHEPTUU aKTUBALINN;
AKTUBHPOBAHHBIN KOMIUIEKC MPEBPAILACTCS B IPOAYKTHI PEAKLIUH;

MOJIEKYJIbI IPEICTABIISIOT B BH/IE IIAPHKOB;

npy 00pa30BaHUHU AKTUBUPOBAHHOTO KOMIUIEKCA MEXbsJICpPHbIE PACCTOSHUS BHIPABHUBAIOTCS;
MEXbAJICPHbIE PACCTOSTHUS B aKTHBUPOBAHHOM KOMIIJIEKCE Pa3IMYHBI.

B2. VYkaxure (bOpMy.TILI, KOTOPBIC HCHOJB3YIOT IPHU BBIBOAC OCHOBHOI'O YpPABHCHUSA TCOPHU AKTHBHBIX

CTOJIKHOBEHHUN
E _E
1Z2=2,, eF%; 2)Z =2D°n? AL RT
(Zmn*)lIZ _E
3 r=6-—’_; —Z.¢ R,
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3ananusn C.
C1. Hanuinte OCHOBHOE YpaBHEHHE TCOPHH aKTHBUPOBAHHOI'O KOMILIEKCA.

C2. Ormpenennute COOTBETCTBHE MEXKIYy BCIMYMHOW, BXOJSIICH B OCHOBHOC YPaBHEHHE TEOPHUH
aKTHBUPOBAaHHOTO KOMIUICKCA, W TNpUYMHON e€ wu3MeHeHus (omgem npedocmagvme 6 Guoe
nocnedosamenvhocmu oyks, nanpumep, ABBI'B):

1) TpaHCMUCCHOHHBIN KO UIHEHT; A) BIUSHHE KaTaIu3aTopa;

2) koHcTaHTa bobIMana; b) BmusHME HHTHONUTODA;

3) moctostaHas [lmanka; B) BamstHME IPUPOIBI pEarHpyIOIINX BEIIECTB;
4) sHTanenus aktuanun AH; I') BemnumHa HE U3MEHSETCS.

5) suTpomnus akTuBaiuu AS”.

C3. Hanumure, yemy OyneT paBeH MpeIdKCIIOHEHIMAIbHBIM MHOXHTENIb B YpaBHEHUH AppeHHyca B
paMKax TEOpHH aKTHBHBIX coyaapeHuid. OTBET MpeacTaBbTe B BUAE POPMYJIBL.

Tema «Kuneruka peakuuii B pactBopax. ®oToXxuMu4ecKue U HeMHbIe PeaKHm)
KouiokBuym 5
BAPUAHT Nel
K kaxnomy 3agaHmio A JaHbl HECKOJbKO OTBETOB, U3 KOTOPBIX TOJIbKO OJHH BePHBI.
Bri0epuTe BepHBbIii, 10 BallieMy MHEHHMI0, OTBeT.

Al. VYpasuenume bpencrena — beeppyma KOHCTaHTBl CKOPOCTH B pacTBOpPE s
MOHOMOJICKYJISIPHBIX PEaKIIUi UMEeT BUI:
Dk, =k, - 2475, k" =k-Lals Ik, =k, L4 4)

48" 7 a5° 4
k, =k, i :

V4

5)k, =k, - 475 6) kp:—kr'h-

j/AB* 7/A73

A2, JInsa KaKux TIPOIeCCOB KBAHTOBBIN BBIXO/ paBeH 1?7

1) HenHple paguKaibHbIe IPOLECCHI; 2) nepBUYHbIE (CBETOBBIE) PEAKIIHH;

3) noGouHble (HOTOXUMHUUECKHE PEAKIUY; 4) obpaTrmble GPOTOXMMHUECKHUE PEAKIUH.
A3. B monenbHOM ypaBHeHMH CeMEHOBA BETUUYUHA () SBISETCS:

1) ¢pakropom oOpbIBa 1IETH; 2) (hakTOpOM pa3BETBJICHHUS LIETIN;

3) pakTOpoM 3apOKIACHUS 1IeTIH; 4) (hakTOpOM aBTOYCKOPEHHS;

5) bakTOpOM IIPOIOIKEHUS LIETIH.

A4. Jlnsa pa3BeTBIEHHON 1enHoi peakuuu 2H, +0, =2H,0 yKa)uTe CTaJUI0 Pa3BETBICHUS
Lenu

1) H' +0, + M—=5HO; + M

2) HO" +H,—~>H,0+H"

3) H* +0,—>HO" +0O°

4) H, +0,—~>H" + HO;

5) 0,+H,—*>HO* +H"

6) u* +cmeHKaL>%H2

AS. HxHuli ipesien B3pbIBAEMOCTH B Pa3BETBJICHHBIX IIEMTHBIX PEAKIMAX 3aBUCUT OT:
1) dbopmel cocyna; 2) cocTaBa IpuMecen; 3) KoJMYecTBa IpUMECEH;



4) npupoabl BEUIECTB; 5) TemmiepaTypshl.

A6. B pa30aBineHHBIX pacTBOpax 3aBUCUMOCTh KO3 PUIMEHTa aKTUBHOCTA HOHA OT MOHHOU CHITBI
pacTBOpa OMUCHIBACTCS YPABHEHHEM. . .

1) Byrepa — Jlambepra - beepa; 2) I'potryca - penepa; 3) Baur - l'odda;

4) JleGas - X1oKKes; 5) duka.

3aganua B

K KaXA0My 3aJaHUI0 B nanb1 OTBE€TbI, U3 KOTOPbLIX MOI'yT ObITH BEPHBIMH HECKOJIbKO BADUAHTOB. Bblﬁepl/lTe BepHbIE, 110
BalleMy MHCHHUI0, OTBETHI.

B1. CkopocTh GOTOXMMHUYECKUX PEAKIIUI 3aBUCHT OT:

1) AMHBI BOJHBL; 2) AANEKTPUYECKON MPOHUIIAEMOCTH CPEbl;
3) TemIiepaTyphl; 4) naBneHus;

5) UTHTEHCUBHOCTH MAJIAIOIIETO CBETA.

K
B2. Haiimure cOOTBETCTBHE MeEXAy rpaduuecKoil 3aBUcMMOCTBIO Ig—2 or VI U THUIIOM

r
B3aMMOJICHCTBYIOIIUX 3apsioB  HOHOB B pacTBope (omeem npedcmagvme 8  6uoe
nocredosamenvrocmu Oyks, nanpumep, AbB): e
A)z,=0wm z,=0; gKrﬂ 3

b) z, u z, - pa3HOUMEHHBIE 3aps/bl;
B) z, n z, - oqfHOUMEHHBIE 3apsI/bI.
B3. Ocob6eHHOCTH LIETTHBIX peaKIuii:

1) peanbHas CKOPOCTH MPOLIECCAa HAMHOI'O OOJIbIIIE TEOPETUUECKOM;
2) Ha CKOPOCTb HE BIUSET HAIUYKE IPUMECel B PeaKLInOHHOM cMecH;
3) peasibHasi CKOPOCTH IMPOIIECCAa HAMHOTO MEHBIIIE TEOPETHIECKOM; 1
4) Ha CKOPOCTH Ipolecca BIUAIOT (hopMa U MaTepHall cocysa.
3aganus C

C1. Jlan MexaHM3M pa3BETBIICHHOM LIETTHOM peaKuu:

H, +0,—>>H"+HO;
H*+0,—*>HO" +0O
O +H,—>HO +H"
HO" +H,—“—>H,0+H"

H® + cmeHKaL)% H,

H*+0,+M—5HO + M
dCHO'
Hanwucarb BBIPAKCHUC CKOPOCTU IJIA d—
.

C2. Haiigute cOOTBETCTBUE MEXIY TUIIOM (OTOXMMHUECKON peaklMi U ypaBHEHUEM pPEaKINH
(omeem npedcmasvme 6 sude nociedosamenvrocmu oyks, nanpumep, ABBI):

1) poromuccormanus A) H, + Hg"=Hg+H"+H"
2) doronpucoevHEHNE B) A+0, — 5 AQ,

3) dorocencubOUIM3aIHs B)

xnopogpunn” +CO, +H,0 = yenesoovi+ O, + xropoghunn

4) accuMITSIITS yTIepoa pac- I') Br, —" SBr*+Br*
TECHUSIMH

C3. B nenHoii (HOTOXMMHUYECKOH peakiuu mocie noriomenus 26 J[k sHepruu u3aydeHus c
nnuHoM BosHBI 460 HM pacnanochk 0,1 Monbs ncxogHoro BemectBa. OmnpenenuTe KBaHTOBBIN
BBIXOJl PEAKIUU. ODHEPrus OJHOrO0 MOJISI KBAaHTOB CBETa PACCUUTHIBACTCS MO YpPABHEHHIO

\J
=



N ,hc
E. =—2" rtne Na — uucio ABoraapo Moubt; h — mocrosiuuas [Tnanka Jlx-c; ¢ — CKOpOCTh
hy ﬁ, 9 s s s

cBeTa B BaKyyMe, M-C 1, A - ;miHa BOMHBI, M. (Omeem okpyaiume 00 6audicaiiuiezo yeno2o yucia).

BAPUAHT Ne2

K kaxnomy 3a1aHuI0 A 1aHBI HECKOJILKO O0TBETOB, H3 KOTOPBIX TOJILKO OJUH BepHblii. BoiOepuTe BepHBIii, M0 BameMy
MHEHHIO, OTBeT.

Al. YpaBuenue bpercrena — bbeppymMa KOHCTaHTBI CKOPOCTH B PACTBOPE IS OMMOJIEKYIISIPHBIX
peaKkuuii UMEeT BUI:

WK, =K, 208 -k L gk, -k, LL gk, =K, DL
4B" 7 5" 4" V4

5K, =—K, 7475 @) K, =—K,. 4"
Y 5 ng:

A2. JIns KaKuX MPOIeCCOB KBAHTOBBIN BbIX01 OoubIie 17

1) nenHele paguKaibHbIe IPOLIECCHI; 2) nepBUYHbIE (CBETOBBIE) pEAKIH;

3) noGouHbIE peaKuy; 4) oOpaTUMBbIE PEAKLIUH.

A3. B mozensHOM ypaBHeHnH CemeHoBa BennunHa f siBisiercst:

1) ¢pakropom oOpbIBa 1IEMH; 2) daxTOpOM pa3BETBICHUS IICTIH;

3) hakTOpOM 3apOXKICHHUS LICTIH; 4) pakTOpOM aBTOYCKOPEHHS;

5) bakTOpOM IIPOOIKEHHUS LIETIH.

2H,+0,—2H,0

A4. Jlna pa3BeTBICHHOW LIETTHOW peaKIUu BEIOCPUTE CTaINI0 OOpHIBA

LIEIH.
1) H +0,+M—>HO; +M
2) HO" +H,—%>H,0+H"
3) H* +0,—+>HO" +0°

4) H,+0,—2>H" +HO;

5) 0, +H,—“>HO"+H"

1
6) H* +cmeHKa—ﬁ—>§H2

AS. HiwxHuit mpenien B3pbIBAEMOCTH B PAa3BETBIICHHBIX IIETTHBIX PEAKIUIX 3aBUCHT OT:

1) coctaBa mpumeceii; 2) matepuana cocyaa; 3) xonuyecTBa npuMeceii;

4) npupoabI BEIIECTB; 5) TemnepaTypshl.

A6. XuMuyeckre IpeBpaleH s OCYIIECTBIIAIOTCS TOJIBKO TEMU KBAHTAMHU CBETA, KOTOPBIE MOTYT
OBITH ITOTJIONIEHE! JaHHBIM BEIIECTBOM. DTO 3aKOH. ..

1) byrepa — JlambGepTa - beepa; 2) I'potryca - Ipenepa; 3) Banr - T'odda;

4) Jle6as - X1oKkkens; 5) ®uka.

3ananua B
K Kaﬁ(}IOMy 3a1aHHUI0 B JAaHbI OTBETHI, U3 KOTOpl)IX MOFyT 6I)ITI> Bele)IMI/I HECKOJbKO Bap“aHTOB. Bl:lﬁep]/lTe Beprle, mo
BameMy MHEHHIO, OTBET.

B1. B ypaBuenun Jlebas-Xroxkkens Igy =—Az*y/J KOHCTaHTa A 3aBHUCHUT OT:

1) ATMHBI BOJIHBL; 2) TUBNIEKTPUUECKON TPOHUIIAEMOCTH CPEIbl; 3) TemnepaTypsl;
4) naBneHus; 5) MHTEHCHUBHOCTH MAJIAIOIIETO CBETA.

K
B2. Haiigute cooTsercTBHe Mexay rpadudeckoii 3aBucumocteio Ig—% or +I wu Tumom

r
B3aMMO/ICUCTBYIOIINX 3apsfoB (omeem npedcmasbme 6 6ude NOCie008amerbHoCmu OYKs,
nanpumep, ABB):



A)z,=0wnmm z,=0;

b) z, u z, - pa3HOUMEHHBbIE 3apsibl;
B) z, u Z, - onHOUMCHHBIE 3apAAbIL.
B3. OCoOeHHOCTH IEMHBIX PEaKI[Hii: 2
1) peanbHasi CKOPOCTH MPOLIEcCa MEHbIIIE TEOPETHUECKOM;

2) Ha CKOpOCTb BIMSET HAJIWYUE IPUMECEH B peaKkLMOHHON
cMecH;

3) Ha CKOPOCTb BJIMSIET TEMIIEPATypa U JIABJICHUE;

4) IMEIOTCS BEpXHUW U HUKHUHN TIpeIed.

\
=

3aganusa C

C1. Haiinute coOTBETCTBHE MEXAY TUIIOM PEAKLIMK U Ha3BAHUEM MAaTEMAaTUYECKOT0 ypaBHEHUS,
C TIOMOIIBIO KOTOPOTO ONHMCHIBACTCS JaHHBIM Tmporiecc (omeem npedcmasbme 8 6uoe
nocnedosamenvrocmu Oyks, nanpumep, ABBI):

1) boToXuMHUECKHE peaKIuu A) YpaBuenue bpencrena-breppyma;
2) LeTHbBIE TTPOLIECCHI b) MogenbHoe ypaBHeHue CeMEHOBA;
3) peakuuu B pacTBOpax B) 3axon I'potryca-/Ipenepa;
4) peakiuu B pacTBOPax CHIIbHBIX

3JIEKTPOJIUTOB I') YpaBuenue [[ebas- XroKKkens.

C2. I/ICHOHBL’»YH MCTOJZ CTAaIMOHAPHBIX KOHI_[CHTpaLII/Iﬁ EO,I[GHI_HTeI‘/'IHa, HAITUIIHUTC BbLIPAXKCHUC

dcC ..

H

CKOPOCTH T10 aKTUBHOM YacTHIIE BOJAOPOaA , eciu peakius Hy+Bro—2HBr npotekaer no

MMPEACTAaBJICHHOMY MCXAaHU3MY:

hv
1) BrZ?Br’ + Br*
1

k
2)Br*+H, >HBr+ H"
Kk
3)H* + Br, —>HBr + Br®
4
A H®+HBr—>H, + Br®

k5
5) Br® + Br° —Br,
C3. Ilpu npoXOXKIAEHUU CBEeTa ¢ JUIMHOW BOJHBI 436 HM dYepe3 pacTBOp OpoMa W KOPUYHOM
KHUCIOTHI noraotuiock 1,73 Jx cBeroBoil sHepruu. B pesynbrare OTOXMMHYECKON peakiuu

KOJIMYECTBO GpoMa yMeHbIIUI0Ch Ha 6,36-10™ Mok, OnpejieuTe KBAHTOBBINA BBIXOJ] PEAKIIHH.

N hc

SHCpFI/IH OOHOI'0O MOJISI KBAHTOB CBC€TA PACCUHUTLIBACTCA IO YPABHCHUIO Ehv =——,Tac Na —

gm0 ABoraznpo, Mok ', h — mocrosunas ITmanka, JIXk-C; ¢ — CKOPOCTh CBETa B BaKyyMe, M-C 1, A
- IMHA BOJHEL, M. (Omeem okpyenume 00 Oaudicaiiuie2o yeio2o yucia).

BAPUAHT Ne3

K xamxnomy 3aiannio A 1aHbl HECKOJBKO 0TBETOB, H3 KOTOPBIX TOJBKO OJMH BepHbIi. BbiOepuTe BepHbIi, 110
BallleMy MHEHMIO, OTBeT.

A1l. CkopocTb (OTOXUMHUYECKON peaKuy py yciaosuu C >>>e “°Oyner paBHa:

1) e _ Kl,1—e); 2 _de_ kJ,; Yw=J,e; 4 w=ke .
dr dr

A2. KBaHTOBEIN BBIXOI SIBIISIETCS:

1) KaueCTBEHHOH XapaKTEPUCTHUKON (POTOXUMHUECKUX PEAKIINI;
2) KOJIMYECTBEHHON XapaKTEPUCTUKOM IIETTHBIX TPOIECCOB;



3) KOJTMYECTBEHHOM XapaKTEPUCTHUKON (POTOXMMUYECKUX PEaKIIHii;
4) Ka4eCTBEHHOMN XapaKTEPHUCTUKOM IETTHBIX MPOIECCOB.
A3. VYpaBHenue CemEHOBa IpU YCIOBUM CTAl[MOHAPHOI'O IPOTEKaHMs LIEMHOrO Ipolecca
BBITJISTUT CIETYIOLUM 00pa3oM:
n dn n dn
1) n=-—2; 2) —=n,+n(f -g); 3) n=-"2e"; 4) —=n,+ng.
g dr f dr
A4. Cpenu npeJCcTaBICHHBIX THIOB (POTOXUMHUYECKUX peakiuid (GoTorpapuueckum mpoueccoM
ABJIAETCS:

1) 4+0,—™5A0,; 2) Me—Y“>5Me" +e; 3) AgBr —“—>Ag” + Br_;
4) Hg"+H,—>2H" +Hg; 5) FeCl, — 5 Fe* +3CI "

AS. B ypaBHenun Jle6as- Xrokkemns y — 3To:
1) nonnas cuna pactBopa;  2) KOHCTaHTa, KOTOpasi 3aBUCUT OT CBOMCTB pacTBOPUTEIIS;
3) 3apsn noHa; 4) KBaHTOBBIN BBIXO]I.

A6. ueHHBIe pcaKkiun yCJIOBHO IIPHUHATO ACIIUTH HaA:

1) cTauoHapHbIE U HECTALMOHAPHBIE; 2) pa3BETBJICHHbIE U HEPA3BETBICHHBIE;
3) rOMOTeHHBIC U TeTepOreHHbIe;  4) 0OpaTUMBbIE U HEOOpaTUMBIE.
3aganus B

B1. Haiiaure cooTBeTCTBHE MEX 1y CTaaueil nmpouecca u e€ HazBaHueM (Omeem npedcmasbme 6
sude nocnedosamenvHocmu 6yks, nanpumep, AI'BE).

1) H* + cmenxa—" % H, A) pa3BeTBIIEHHUE IIETIH;

2) H, +O,——>H" +HO; B) poct neny;
3) O"+H,—~>HO +H" B) 00pbIB HENH;
4) HO® +H,—X>H,0+H" I') 3aporKIeHHE LTI .

5) H*+0,—>HO" +0°
6) H' +0, + M ——>HO; +M

B2. Haiigure coOoTBETCTBUS

A) 3aK0H PKBUBAJICHTHOCTH DUHIITEHHA;

1) S =no+n(f - g)

2) lgy=-Az2J3 b) MopenbHoe ypaBHeHne CeMEHOBA;
3) e n(aox’): B) 3axon byrepa-Jlambepra-bepa;

~ n(hv)
4) J=J.e". I') YpaBuenue /leOast-XoKkens.

B3. Ot uero 3aBucuT BepXHUH Npezes B3phIBAEMOCTH LETHBIX peakiuil (Omeem npedcmasvme 6
sude nociedogamenvHocmu yugp, nanpumep, 3214):

1) dopma cocyna;

2) mpupo/ia BELIECTB;

3) HE3HAYUTETHHO OT TEMIIEPATYPHI;

4) 3HAUNTENBHO OT TEMIIEPATYPHI;

5) Matepuana cocyaa,

6) KonMYecTBa U cocTaBa IMPUMECEH.

3aganusa C



C1. Haiiaure COOTBETCTBHE MEXAY THIIOM PEaKIMU M Ha3BaHHMEM MaTeMaTHUYECKOTO YpaBHEHHS,
C TOMOUIbI0 KOTOPOTO OIMCHIBACTCS JaHHBIN Tmpouecc (omeem npedcmagvme 6 6uoe
nocredosamenvrocmu Oyks, Hanpumep, ABBI):

1) boTroxumudeckue peakuu A) Ypasuenue bpencrena-beeppyma;
2) LenHbIe MPOLIECCH b) MogenbHoe ypaBHeHue CeMEHOBA;
3) peakuuu B pacTBOpax B) 3akon byrepa-Jlam6epTta-bepa;

4) peakiiuu B pacTBOpax I') YpaBuenue Jlebasi-XroKKes.

CUJIBHBIX 3JICKTPOJIUTOB

C2. HUcnonb3yss METOJ CTAallMOHAPHBIX KOHLEHTpalui bBojeHIlTeiiHa, HAUMIIUTE BbIPAXKECHHUE
dC_.

Br

CKOPOCTH TI0 aKTUBHOHW dYacTHIle Opoma , ecim peakiuss Ho+Br—2HBr npotekaer mo

MMpEACTAaBIICHHOMY MEXaHU3MY:

hv
1 Brz?Br’ + Br°*

k
2)Br*+H, >HBr+ H"
k
3) H® + Br, —> HBr + Br-
Kk
4 H® +HBr—>H, + Br-

K
5) Br® + Br* —>Br,

C3. Ilpu mpoxoxaeHun (HOTOXMMHUECKON peakunuu mnocie noriomienus 21,4 x/x suepruu
U3ydyeHus ¢ anuHoi BosHbl 560 HM pacnanoch 0,1 monb ucxomHoro BemectBa. Onpenenure
KBAHTOBBIM BBIXOJ] PEAKIMU. DHEPrusi OJHOTO MOJS KBAaHTOB CBETa PACCUMUTHIBACTCS IO

N ,hc

ypaBHeHuro £, = , rie Na — umcio ABorazpo, Moib 1, h — moctostanas Inanka, JIx-c; ¢ —

CKOpOCTb CBETa B BaKyyMe, M-C'; A - JulMHA BOIHBI, M. (Omeem okpyaiume 00 GruxiCaiiuie2o
Yeno2o uucia).

BAPUAHT Neq

K xamxnomy 3aianunio A 1aHbl HECKOJIBKO OTBETOB, H3 KOTOPbIX TOJBKO OJANH BepHbIil. BbiOepurte BepHblii, 10
BalieMy MHEHHUIO, OTBET.
Al. CkopocTh OTOXMMHUECKOH PEAKIUH TIPH YCIOBHH ¢ << ¢ GyneT paBHa:
1) w=FkYy,1—e)ce
2) w = k'Y,ecl
w=k'"Y,
D w=k'(1—e)s
A2. Konn4ecTBeHHOM XapaKTepUCTUKON (OTOXUMUYIECKON PEAKITUH SBIISCTCS
1) UHTEHCUBHOCTH CBETA
2) IJIMHA BOJIHBI
3) KBaHTOBBIA BBIXO]T
4) MONApHBINA KOA((HUIIMEHT MOTJIOMICHUS
A3. MoaensHoe ypaBHeHHe CeMeHOBa UMEET BUJL:
1) & =no+n(f ~9)
2) Z=n—no(f - g)
w=ngtnlg =1

4) G =no—n(f - 9)

A4. Cpenu npecTaBICHHBIX (POTOXMMHUYECKUX PEaKuil HAUTH peakiuio (POTOCCHCUOMITU3AIIH.



1) ArBr—5 Ag +Br-

2) A+ A5 A

3) Br,—“>Br* +Br

4) H,+Hg - Hg+H"+H"

5) FeCl;—“—>Fe" +3CI"

AS. B ypaBuenun Jlebas-Xrokkens Igy, = —AZiZ\/T , |- 310

1) noHHasI cuiia pacTBopa;

2) cuna ToKa;

3) KOHCTaHTAa, 3aBUCSIIAS OT CBONCTB PAaCTBOPUTEIIS;
4) 3apsi1 UOHA;

5) ko3 puIMEeHT aKTUBHOCTH HOHA.

A6. 3a cyeT 4ero nNpoucxXoauT JI€3aKTUBAIUs aKTUBHBIX YaCTHUIL?

1) ABOMHBIX COyAapeHui;

2) MOHOMOJIEKYJISIPHBIX CTOJIKHOBEHUH;

3) TpOIHBIX COyIapeHUii ¢ MOJIEKYJIaMU TPUMECel UJIM WHEPTHBIX ra3o0B.

3ananus B
B1. ComnocraBbTe MEXaHHU3M XUMHYECKOM peakIMy CO CTaJuel mpolecca.
1) Br, —% 5Br* + Br* A) pexoMOUHAIINS;
2) H® + HBr—“—>HBr +Br* b) pocr nenw;
3) Br'+H,— >HBr+H" B) 00peiB 1emnwy;
H* +Br,—“—>HBr +Br*
4) Br*® + Br® —fuomana Br, ') 3aposxeHHE TICTIH.

B2. ConocTtaBbTe ypaBHEHHS C UX Ha3BaHUSMHU.

1) K _Kk ZaYe A) ypaBHeHne CeMEHOBA;

P e
2) lgy, =—Az2J1 B) ypasuenue bpencrena-breppyma;
3) j—: =n, +n(f —-g) B) 3akon byrepa-Jlam6epra-beepa;
4) | = Ioe"glc I') ypaBaenue Jlebasi-Xrokkens.

B3. Pacnonoxxute B mMpaBUIBLHOM MOPSIIKE CTaWU LEMHOW peakuuu. (Omeem npedcmasbme 8
su0e nociedosamenvHocmu yugp, nanpumep, 3214).

1) pa3BeTBiCHME LIETIH; 2) 3apOoXxIAeHUE 1IENH;
3) oOpHbIB 1IETTH; 4) mpoAoKEHUE TICTIH.
3amanua C

C1. Haiinure cOOTBETCTBUE MEXIY THUIIOM (OTOXMMHUYECKON peaklMHU U ypaBHEHHEM peaKIuu
(omeem npedcmasvme 6 6ude nociedosamenvrocmu Oyks, nanpumep, ABBI):

h
1) dboTompucoenHeHme A) AgBr i Ag + Br~,
h
2) dhoToceHcHOMIM3ANINS B)A+ A i Ay;
h .
3) dboTorpaduueckue mpoIEecch B) Hg* + H, S H g+H+H,

hv 3+ _
4) poToaucconuanus I FeCl, ——Fe™ +3CI™

C2. /laH MexaHU3M pa3BETBICHHON IEMTHON peaKIvu:
k L] (]
H,+0,——H"+HG;

H*+0,—4>HO +0O°



O +H,—23>HO +H"
HO +H,—*>H,0+H"

H® + cmeHKaL)% H,

H*+0,+M—5HO + M
dC

Hammcartn BBIPAXKCHUC CKOPOCTHU IJIA H

T

C3. Ilpu mpoxoxaeHurd (HOTOXMMHUECKON peakmuu mocie mnorjomeHus 15,8 k/[x sHeprum
M3JIy4eHHUs ¢ JIMHOM BOsHBI 473 HM pacnanock 0,5 Moib MCXOIHOro BemiecTBa. Omnpenenure
KBAaHTOBBIM BBIXOJ pEaKUMHU. DHEPrusi OJHOTO MOJISI KBAaHTOB CBE€TAa PACCUUTHIBACTCS I10

N, hc
ypaBHEHHUIO E, = 3 , e Na — uucio ABoraapo, Mom{l; h — nmocrostunas ITnanka, JIx-c; ¢ —

CKOPOCTb CBETA B BaKyyMe, M-C'); A - JulMHA BOIHEL, M. (Omeem okpyaiume 00 Gluxicaiiuiezo
Yeno2o uucia).

Tema «KarTaausz»

BAPUAHT Nel

K KaK10MYy 3aJaHUI0 A 1aHBI HECKOJBKO OTBE€TOB, U3 KOTOPLIX TOJBKO OAUH Bep]—[blﬁ.

Al. C dYeMm cCBsI3aH OTPHIIATENBHBIA KaTalM3 C TOYKHA 3PEHUS TEOPHH AKTHBHPOBAHHOTO
KOMILIIEKCa:

1) c yBenuuenuem AS*, 2) c ymenpmeraneM AH*;

3) ¢ ymensbIenuem AS*; 4) ¢ yBenuuenuem AH*.

A2. Ha xakom wu3 l"pa(bI/IKOB MNpeaACTaBJICHA 3aBUCUMOCTb KOHCTAHTBI CKOPOCTHU KHCIIOTHOTO

katanmza ot pH cpenpr?
1) IgK 2) lgK 3) lgK

pH pH pH
4) pH 5) pH

Ig K lg K

A3. ®opMynia CyMMapHOM CKOPOCTH peakiuu Juist BeuecTB Bant-I'ododa:
_kl'kz'CA'CB'CK _kl'kz'CA'CB'CK

1) W= 2) o=
k,-C,—k,-Cy k,-C,+k,-Cq
3)w=kl+k2+CA+CB+CK 4)a)=k1-CA-CB-CK
k,-C,+Kk,-Cy k, - C,+C;

_ki+k, +C, +C5 +Cy 6)w:kl+k2+CA+CB+CK

5
k,+C, -k, k,-C,—k,-Cg



Ad. Kakoii mporiecc MOKHO OTHECTH K OKUCITUTENbHO-BOCCTAHOBUTEILHOMY THUITY T€TEPOTCHHOTO
KaTajausa:

1) neruaparanus 2) noauMepu3alus

3) neruppupoBaHUE 4) rugparanus

AS. HpI/I KakoM TEpMOJUHAMHUYCCKOM YCJIOBHHM C IIOMOIIBIO KaTajlu3aTopa HEBO3MOXHO

3aCTaBUTH MPOIECC UATH ObICTpee:
1) AS*<0; 2) AS*>0; 3) AG>0; 4) AG<0.

K KaXxXaomy 3a1aHUI0 B nanbl OTBE€TbI, U3 KOTOPLIX MOI'YT ObITH BEPHBIMH HECKOJIbKO BApDUAHTOB.

B1. CoorHecuTe MeTaIBI C I'pyliiaM, K KOTOPbBIM OHH OTHOCATCSA 110 KaTaJIuTHYECKOM
AKTUBHOCTH!

1) Fe, Co, Ni, Re A) rpynma B
2) Ag, Au b) rpynma C
3) Ti, V, Cr, Mn B) rpymmna D
4) Cu, Rh, Pd, Pt I') rpymma A
B2. Kakue ctaanu BKIItOUaeT B ce€0s1 T€TEPOTCHHBIN KaTaIn3:
1) noaxon (muddysus) 2) amcopOrmst 5) TUAPOOYHCTKA
3) abcopOuus 4) necopoums

B3. Kakue u3 NpEACTAaBJICHHLIX BCHICCTB ABJIAIOTCA TUIWYHBIMHA KATAIUTUYCCKUMU AJaMU JIA
MCTAJJICOACPKAINX KATAJIN3aTOPOB:

1) H3S; 2) TrnodeH; 3) CSy;
4) apros; 5)npenensHbIe yIIIeBOOPOAbI;, 6) COeMHEHHUS a30Ta.
3amanusna C.

C1. [aiiTe onpeneneHne yaeabHOM aKTUBHOCTH KaTaau3aropa.

C2. Onumure NpUHLOUI CTPYKTYPHOIO COOTBETCTBUS B paMKax MYJbTHIUIETHOW TEOPHUU
bamanuHa.

C3. Bo ckonbko pa3 ysennuurcs ckopocTs peakunu rnpu 400 K, eciin B KHHETUYECKYIO CUCTEMY
BBECTH TBEPJbI KaTaau3aTop. JHEPTHs aKTHBALMU peakiuu 0e3 karanmsaropa pasHa E1=44000
Jbx/Monb, a ¢ karanuzaropom E2=26000 [Ix/monb. IlpeaskcroHeHIMaNbHbIE MHOXHTEIH B
ypaBHEHUU AppeHHryca B 000UX CITydasiX paBHBI.

BAPUAHT Ne2
K kaxxaomy 3a1aHuI0 A 1aHbI HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJHKO OUH BePHBIIi.

Al. Kakoii kataiau3aTop OTHOCUTCS K CTIEU(PHUECKUM:

1) H2S04 2)NaOH 3) H;O* 4) Cu?
A2. [IpaBuibHOE BbIpaxeHHe pOpMyIIbl AJIs OMMCAHUS CTENIEHN KOMITEHCAlUU:
E -FE E ->E
e = z— e = —z
ZECH ZEC@
E . +E E +)>FE
ZEcs Ece
E E
S o 2l 6w - 2Llo

zEce_Ea Ea_ZEcs

A3. AKTHBHOCTb KaTaiau3aTopa BeIpakaeTcs: OpMyIIoi:



1) A — mKam 2) A — - mmm
n
3 A=—" 4) 4=-2_
(2 mKam xam
5) A — anm
()

A4. Ha xakoMm u3 rpauKoB NpeICTaBICHAa 3aBUCHMOCTh KOHCTAHTBI CKOPOCTH OCHOBHOTO
katayiuza ot pH cpeabr?

1) lgK 4 2) lgK , 3) pH A
pH pH lg K
4) lgK , 5) pH A
pH lg K

AS. KatanuzaTop, 3aMeISIOINN PEAKINIO, HA3bIBACTCS:

1) MmynpTHIUIET 2) KaTaJTUTHYECKUMN 5]

3) uarudutop 4) mpoMoTOp

5) pepment

K xamxnomy 3aganuio B 1anbl 0TBeTbl, U3 KOTOPBIX MOTYT ObITH BEPHBIMHU HECKOJIBKO BAPHAHTOB.
B1. Ha kakue tunsl no (a30BOMy COCTOSTHUIO JETUTCS KaTalu3:

1) romoreHHsIi 2) MakporeTeporeHHbIN
3) MOHOMOJIEKYJISIPHBIA 4) reTeporeHHbIN
5) MUKpOTeTEepOreHHBbIH 6) OUMOINIEKyISPHBII
B2. B kakux peakumsx LeOIUThI SBISIOTCS KaTalu3aTopamu:
1) nenukIM3anus 2) OKHCIICHHE 3) KpeKuHT
4) pupopMuHT 5) nuponus 6) TUJIPOKPEKUHT
B3. Kakue katann3aTtopsl OTHOCATCS K 00IIEMY KHCIOTHO-OCHOBHOMY KaTallu3y:
1) NaOH 2) HsO* 3) CuSOq
4) H3PO4 5) H2S0q4 6) OH"
3aganusn C.

C1. [laiiTe onpeneneHne MOHATUIO KaTaau3aTop.

C2. OnumuTe NPUHIMII YHEPTETHYECKOTO COOTBETCTBUS B PaMKax MYJIBTUIUIETHON TEOpUHU
bamanuHa.

C3. Ha ckonbko yBenuuuiach dHeprus aktupanuu peakunu npu 600 K, eciin B KnHEeTHYECKYIO
CHUCTEMY BHECTH TBEpAbIH KaTanu3aTop? DHeprusi akTUBAIMKM PEaKMU C KaTaJu3aToOpoOM paBHa
E2=28000 Jlx/monb. Ckopocth peakuuu yBenuumiack B 100 pa3. IlpeadkcrnoHeHIMalbHbIE
MHO’KUTENH B YpaBHEHUU AppeHunyca B 000MX CIydasiX paBHBI.



BAPUAHT Ne3

K KaXxXaomMy 3a1aHUI0 A DaHBI HECKOJIBKO O0TBETOB, U3 KOTOPBIX TOJIbKO OAUH Beprlﬁ.
Al. C yem cCBsI3aH MOJOXUTEJIBHBIM KaTalW3 C TOYKUM 3pEHUS TEOPUU AKTHBHPOBAHHOIO

KOMILIEKca?
1) c yBemuuenueM AS” 2) c ymensmenueM AH™;  3) ¢ ymensmenneM AS”;
4) c ypennuenneM AH”

A2. Ilo bopeckoBy npu pacyere cTelIeHHM KOMIIEHCALUU & = 2E,, -oro0:
1) cymMa SHepruii CBSI3U BCEX MCXO/IHBIX BELICCTB

2) cymMMa 3HEprui CBs3M BCEX YUACTHUKOB pEaKLuu

3) cymma 3Hepruii cBsi3u BceX NPOAYKTOB PEaKLIUU

4) cyMMa SHEpruil aKkTUBaIU

A3. ®opMyiia CyMMapHOU CKOPOCTU PEAKIMH C yYaCTHEM BEILECTB AppeHuyca

1) o= k;ik,C,CsCy 2) w= kiksC,CpCy 3) w= kksC,CpCy
k,C, +k, k,C, +k, k,C, -k,
4) w= kiksC,Cr 5) w= koKsC,CyCr
k,C, +k, k,C, -k,

A4. Kakoit mnporecc MOXKHO OTHECTH K KHUCIOTHO-OCHOBHOMY THIy B3aHMOJICUCTBUS C
KaTajauzaTopom?
1) runpupoBanue 2) okuciaenue 3) ruapatauust 4) JeruapupoBaHUe

AS. Tlpu xakoM 3HaueHuM 3Heprun [ md6ca HEBO3MOXKHO 3aCTaBUTh OBICTPEE UJITH PEAKIIMIO MPU
MIOMOILIY KaTanu3aropa’?

1) AG <0 2) AG=0 3) AG >0

K kaxnomy 3ananuio B 1anbl 0TBeThI, H3 KOTOPBIX MOTYT ObITh BEPHHIMH HECKOJIBLKO BAPHAHTOB.
B1. Kakue mporiecchl BKJIIOYAET B ¢€0s1 THAPOKPEKUHT?
1) wu3omepu3anus
2) pudopMuHT
3) ancopOuust
4) KpeKHHT
5) ruapoouncTka
B2. CooTHecuTe CTENeHb KOMIICHCALMH U €€ YUCIOBOE 3HaYCHUE (omeem npedcmasvbme 6 6uoe
nocnedosamenvHocmu Oyks, Hanpumep, ABE).

1) HekaTamUTHYECKas peaKius A) 0,8
2) KaTaJUTUYECKas PeaKius b) 0,95+0,97
3) uenHbIe, paIuKalbHBIE PEaKIUH B) 0,5

B3. [TonoxurensHpni katasns o TAK xapakrepusyercs:
1) yMeHbIIEHHEM CKOPOCTH PEaKIIHu;
2) yBEIWYECHUEM CKOPOCTH PEaKI[UH;
3) yMeHbIIEHHEM SHTaNbINK akTHBanun AH
4) yBemWueHHEM SHTAIBIHH aKTHBAMH AH ™|
5) yMeHbIIEHHEM SHTPOINKEH akTHBaUK AS’ ;
6) yBemMUEeHHEM DHTPONHEH aKTUBAIUK AS .
3amanusn C.
C1. JlaitTe onpenesieHUE MOHATHIO «CTapEHUE)» KaTaInu3aTopa.
C2. Kakue Teopuu reTeporeHHOro karaiausa Bel 3Haere? Ilepeuncinre ux.



C3. Ha cKkoJIbKO yMEHBLIMTCSI 3HEPIHsl aKTUBALMM pPEaKLUU, €CIU B KUHETUYECKYIO CHUCTEMY
BHECTH  TBEpJbI  KaTanm3aTtop?  DHeprusi  akTUBAlMu  O€3  KaTajau3aropa  paBHA

E, =35000 [orc/ monb. Temmeparypa mposenenmnsi peakmmu 500 K. CKopocTb peakiiu

yBenuumiach B 150 pas. [IpeadkcrnoHeHInanbHble MHOXHUTEIN B ypaBHEHUH AppeHuyca B 000uX
CIIy4asiX PaBHBI.

Kpurtepuu oleHKH KOJJI0KBUYMAa (T€CTOB)

Kasxp1ii mpaBUIIBHBIN OTBET HA BOIIPOC B TecTe— 1 Oaiw.

Kaxxnprit HenpaBuiIbHBIN 0TBET — () Gaios.

Pemenue 3amaun: OneHUBAETCS XOJ PEHICHUS M MPaBUIBHOCTh YHCIEHHOIO OTBETA.
3aaya OIIEHUBAETCS B COOTBETCTBUU C YPOBHEM CIIOKHOCTH.

HabGpannoe xonu4ecTBO OayjIOB MNPHUBOAUTCA K MAaKCHMalbHOMY B IPOICHTHOM
BBIpQXEHHH, T.€. CTYyJIeHT HaOpan 24 Oamna u3 28 BO3MOXKHBIX. DTO cocTaBiser 86%. IlepeBos
MIPOLICHTOB TE€CTA B YETHIPEXOAIBHYIO CUCTEMY CJICIYIOIIAs:

[TponieHTHI <61l 6172 73 - 86 87 —-100

bamel <3,6 3,6-4,3 4,4-5,2 5,3-6

OreHka Tecr He can 3 4 5




MuHuCTEepCTBO HAyKHU U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHexkaMCKuli XHMHKO-TEXHOJIOTHUECKUIA HHCTUTYT ((huua)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKui HAIlMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTMYECKUN YHUBEPCUTET»
Daxynomem- mexHoOA02UYECKULL
Kageopa - OXBT
Hanpasnenue 18.03.01 «XuMuueckas TEXHOJIOTHS»
npoduIb/Iporpamma:
«XHUMHYECKasi TEXHOJIOTHUSI OPTAHUYECKUX BEILIECTBY
«XUMHUYECKask TEXHOJIOTHS BEBICOKOMOJIEKYIISIPHBIX COCIMHEHUI
«XUMHUYECKask TEXHOJIOTHS IPUPOJAHBIX SHEPTOHOCUTEIIEH U YIIIEPOAHBIX MAaTEPUAIIOB)

Cemectp 3/4

KoMIuIeKT KOHTPOJIBHBIX padoT
o pucoumnge b1.0.21 «®usnueckass XUMUI»

Jiist KOHTpOIBHBIX pabOT MCIIONB3YETCs PAKTUKYM:

3 cemectp

- «du3nyeckas XUMHUS: IPAKTUKyM: B 2-x dacTsx» Yacts 1/3.H.Hypuesa, T.P.Capuynnuna. —
Hwmxnexamck: HXTU ®I'BOY BO «KHUTVY» 2017r.-37c.

4 cemecTp

- «du3nyeckas XUMHUA: IPAKTUKYM: B 2-X yacTsax» Yacts 2/9.H.Hypuesa, T.P.Capuynnuna. —
Huxnexamck: HXTHU ®I'BOY BO «kKHUTVY» 2017r.-41c.

BapuaHT KOHTPOJIbHOM PabOThl COOTBETCTBYET ABYM MOCIIEIHUM IIU(PPaM 3a4€THOW KHUKKH.

Kpumepuu oyenku KonmpovHoil padomot:
Y4eOHBIM MIaHOM JUIs 3209HOU (hOPMBI 00yUYEeHHS TPEAYyCMOTPEHA OJJHa KOHTPOIbHAs paboTa.
MaxkcumanbHOe KOJTMYECTBO 0AJUIOB 32 MPABIIIFHO BHIITOJHEHHYIO KOHTPOJIBHYIO padboTy — 12
0aJuI0B, MUHUMAJIbHOE KOJIUYECTBO 0aIoB — 8 OajioB.
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