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TurmoBkle 3a1aHus 111 KOHTPOJIBHOU paboThI, 6 ceMecTp

3a0aua 1. Bpruucnuth paboTy agumabaTUYecKoro pacumpeHus | Modb OJHOATOMHOTO
WJIEaIBHOrO Ta3a MpU MOHMKEHHU Temreparypsl or 100 mo 25°C. Hauyansnoe nasnenue 10,13-10°
I1a, xoneynoe 2,026-10° I1a.
3aoaua 2. Kakoe KOTUYECTBO TEIIOTHI MOIIONIAETCS MPU HArpEeBaHUU 2 KT MEAH OT 25 10
1000°C, ecnu MossipHasi TEMJIOEMKOCTb ME/IU BBIPAXKACTCSl YPaBHEHUEM:
C,=22,64 +6,28-10° T Jl/(mob-K).
3aoaua 3. BelYMCAUTh U3MEHEHUE SHTPOIUH MPU HarpeBaHuu | KMoib Cynbduaa KaaMus oT
—100 mo 0°C, ecnu 3aBUCUMOCTh MOJISIPHOM TEIJIOEMKOCTH OT TEMIIEpaTypbl B ©HTEpBaJie oT 140 o
300 K Boipaxaercst ypasaeruem C,= 54,0 + 3,8:10° T [Ixx/(monbK).
3aoaua 4. Beipazuth B o0mem Buae Benuuuny Kq mis peaknuum 2 SO; = 2 SO, + O,, ecnu
qucconuanuu noasepratorcs n Monb SO;. O0mmii 00beM paBHOBECHOW cMmecH V, a CTeneHb
nuccounanuu SO; paBHa 0.
3aoaya 5. Koncranta pasnosecus K, peakuuu Ca(OH), (1) = CaO (1) + H,O (r) mpu 772 K
pasua 0,4-10° ITa, a mpu 807 K — 0,8 10° I1a. Paccuuraiite paBHOBECHOE aBJIEHHE BOAIHOIO rapa
B 3TOM peakuuu rpu 750 K.
3aoaua 6. Tlpu 50°C cranmaptHOoe mM3MeHeHue sHepruu ['mdo6ca B peaknuu N,O, = 2 NO,
paBHo 30,27 x/lx. Uemy paBHa cteneHb aucconuanuu N,O, npu 3TOH TeMIeparype U JaBI€HUU
1,013-10°Ta?
3aoaua 7. I3BecTHBI KOHCTAHTHI paBHOBecus nipu 298 K ams peakuuii:
FeO (1) + H, (r) = Fe (1) + H,O (1), K,
2 H,0 (1) =2 Hy(r) + O, (1), K,
Beipasute uepes K, u K, KoHCTaHTy paBHOBECHS peaKIIUK
2 FeO (1) =2 Fe (1) + O, (T).
3aoaua 8. Mpn 823 K u obmem masnenum 1,013-10° Ila crenens aucconmanmu (ocreHa
COCl, na CO u Cl, paBHa 77%. Onpenenuts Kp u Kc atoit peakuuu.
3aoaua9. OnpenenuTh YUCIO CTETIEHEH CBOOOIbI, KOTOPHIMHU 00JIa1aeT CUCTEMA, COCTOSIIAS
u3:
1) pactBopa Na,SO,, KpUCTAJIOB JIbJla ¥ TTAPOB BOJIBI;
2) pactBopa Na,SO,, KpUCTAIIIMKOB JbJa, Kpuctaiios Na,SO, 10H,0 u napos Bopl;
3) pactBopa Na,SO,, kpuctaumkoB Na,SO, 10H,0, Na,SO, u mapoB BozbI;
4) pactBopa Na,SO, 1 napoB BOJBI.
3aoaua 10. Xnop6enzon kunut mipu 405 K, terutora ucnapenns 307,2 xJx/kr. Oobem 1 kr
JKUIIKOTO XJIopOeH3ona npu 3Toi Temneparype pased 1,019-10° m®, dP/dT = 2,736 10° ITa/K.
Onpenenure IIOTHOCTh HACBIILEHHOTO Napa XJIOpOeH3071a.



3aoaua 11. Tpu nasnennn 1,013 10° Ia u Temneparype mwiasnenus 234,3 K xkuakas pryTh
uMeeT IoTHOCTEL 13,69 r/cM’, a TBepmas 14,19 r/cm’. Paccunrars TeMreparypy IUIaBIEHHS PTYTH
non nasnenreM 3,78 - 107 Ila, eciu Temsiora rasienus pasaa 9,74 JIx/Moib.
3adaua 12. BeraucauTh TEIUIOTY UCHIAPEHUS XJIOpa IPU HOPMaJIbHON TeMIepaType KUIEeHUs
239 K, ecnu naBieHUE HACBIILIEHHOTO Napa HaJl KUAKUM XJIOPOM ONPENENseTCs YPaBHEHUEM:
P(ITa) = 3,58 - 10°—3,37-10*T + 80,11 T~
3aoaua 13. JlaBnenue mapoB 3¢upa NMpH Pa3IUYHBIX TEMIepaTypax HUMEET Clenyrolee
3HAYCHMSI:
t, °C 0 10 20 30
P, rlla 246,45 388,09 588,41 860,53
Haiitu Tennorty ucnapenus aupa, TeMneparypy KMIEHUs TP HOPMaJIbHOM JaBJICHUU.
3a0aua 14. OmnpenenuTs napuuaidbHBIA MoJsApHbIE o0beM NH;NO, B Bome, ecnu
HapUUalbHBIi MOJAPHBIA 00beM BOABI cocTaBusieT 17,98 cm’, oObem pactBopa 86,0 cm’.
Konuenrpauus NH;NO, 35% (mac.). IInoTHOCTL pacTBOpa IpUHATH paBHoOM 1,0 r/cm’.
3aoaua 15. B cucreme tanuii (1) — pryTh (2) mapuuaibHble BETUYUHBI KOMIIOHEHTOB IPU

298 K nns pactBopa ¢ MoisipHou noneit tanust 0,45 paBHBI: AH1=874 JIx/mMonb, AH2=521

JIx/monb. Paccunraiite TemnoBoii a¢ ekt momyueHust 1 Kr pacTBopa yKa3aHHOM KOHIICHTPAIUH.
3aoaua 16. Haiitu oOmiee naBieHUE IMapa HaJ PacTBOPOM cepoymiepona B OeHzone (cC
MonsipHOM goneit Oenzona 0,5), ecnmu maeneHue mapa cepoyriepoaa 40601,0 Ila, Genzona —
10174,5 Ia (T = 293 K). KakoB coctaB napa HaJl JaHHBIM pacCTBOPOM IIPH 3TOM TeMmIieparype?
3aoaua 17. OcmoTudeckoe AaBieHue pa30aBIeHHOTO pacTBOpa IIOKO3bI B Boje mpu 283,15 K
paBHO 2,42110° Ila. BIUMCIUTL OTHOCHMTENLHOE IOHMKEHHE IABJICHHE Iapa 3TOTO PacTBOpa B
npouenTax. [JI0THOCTE pacTBOpa NPMHATH PaBHOI 1 r/cm’,
3aoaua 18. Temneparypa oTBepeBaHus yucToro o6ensomna 278,65 K, a pactBop, coaepxaiuit
0,2242 r kamdopsl B 30,55 r Oenzomna, — 278,404 K. Kpuockonuueckas mocrosHHas i OCH30J1a
5,12°. OnpenenuTh MOJICKYISIPHYIO Maccy KaM(Ophl.
3aoaua 19. YnenbHas 31ekTponpoBogHoCcTh 4%-ro pactBopa H,SO, mpu 18°C paBna 0,168
Cwm-cm™, mmorHocts pactBopa 1,026 r/cm’. PaccuuMrarh SKBMBAJIEHTHYHO 3JIEKTPOIPOBOJHOCTH
pacTBopa.
3aoaua 20. Koncranra mucconuanun Oensoinnon kucnotel C{H;COOH pasma 6,29-107.
Paccuunraiite, Ha ckoibko m3MeHHUTCs pH pacTBopa OeH30MHON KUCIOTHI B Boje mpu 298 K, ecnu
W3MEHUTH KoHLeHTpauuto ot 0,1 70 0,5 M.
3a0aua 21. PaccuuTaiite cKOpoCTh ABIXKeHUs MoHa Na' B BomHoM pactBope mpu 298 K, ecnu
pa3zHocTh noreHuuanos 10 B mpunoxkeHa K anekTpoaam, HaXOAAIIMMCS Ha pacCTOSHUU 1 cM apyr
ot apyra. CKoJIbKO BpEMEHH MOHAA00UTHCSI HOHY, YTOOBI IPOMTH PACCTOSIHHE MEXAY AIIEKTPOAAMH.
3adaua 22. Paccunraiite CTaHIAPTHBIN MOTEHIUAT SIEKTPOAHOM peakuuu Sn*" + 4e = Sn u3
BEJMYMH CTaHAAapTHBIX oTeHmanos ¢°(Sn*,Sn?*/Pt) = 0,150 B u ¢°(Sn**/Sn) = -0,140 B.
3aoaua 23. Tpu 25°C paccuntars JJIC smeMenTa, COCTABIEHHOTO U3 3IEKTpoaoB Zn*f(a =
0,02)|Zn u Cu**(a=0,3)|Cu.
3a0aua 24. PaccuwTtaiiTe 3Hau€HUE CTAHJAPTHOTO TMOTEHIMANA CEPEeOPSHOrO 3JIEKTPOa,
eciu DJIC rajapbBaHUYECKOTO BIIEMEHTA, COCTOSIIEr0 M3 cepeOpsiHoro Ag' | Ag (m = 0,038, y. =
0,86) u cranapTHOTO BOAOPOIHOTO 3JekTpona, mpu 25°C pasna 0,711 B.
3aoaua 25. Beraucnoute npoussenenue pactBopuMoctu CuCl, eciy U3BECTHBI CTaHAAPTHBIC
MOTEHIMANIBI 3JIEKTPOIOB mepBoro u Broporo poma: ¢°(Cu’|Cu) = 0,521 B; ¢°(Cl" | CuCLCu) =
0,137 B.



TunoBsie BOIIPOCHI K 3K3aMEHY, 6 ceMeCTp

1. Ilpenmer u 3agaun puznyeckoit xumuu. OCHOBHBIE pa3/ieiibl (PU3NYECKON XUMUH.

XuMuyeckass TepMOAUHAMMKA.

2. OCHOBHBIE MOHATUS U ONPEIEIICHHUS XMMHYECKOM TEpPMOIMHAMUKH. MaKpOCKONHMYECKHE
CUCTEMBl M TEPMOAVMHAMUYECKMM METOX HUX OIHCAaHMs. TepMHYECKOE DPaBHOBECHE CHCTEMBI
(HyneBoi 3akoH TepMoauHaMmuku). [locTynar o paBHoBecuu. TepMonMHaAMHUYECKUE MEPEMEHHBIE.
Temneparypa. IHTeHCHBHBIC M SKCTEHCHBHBIE BeTMYMHBI. OOpaTuMbie 1 HEOOpATUMBIE TPOLIECCHI.
YpaBHEHMsI COCTOSHUA. YPaBHEHHE COCTOSIHUS MJI€aIbHOTO Iasa, raza Ban-nep-Baansca. Teopema o
COOTBETCTBEHHBIX COCTOSHMSIX. BUpHaibHbIE YpaBHEHMS COCTOSHUSA.

3. Temnora u paboTsl pazinuuyHoro pozaa. PaGora pacimupeHus [uis pasinyHbIX HPOLIECCOB.
[lepBrlii 3aK0H TepMOAMHAMUKHN. BHYTpeHHsIs1 3HEpTUs. DHTaIbIUS.

4. 3axon Iecca u ero cnencrBus. CraHZapTHBIE COCTOSIHMSI M CTaHIAPTHBIE TEIUIOTHI
XUMHAYeCKuX peakiuif. Teruora cropanus. TemaoTsl 00pa3oBaHus. 3aBHCHMOCTH TETUIOBOTO
sbdexra peakuuu ot Temneparypel. dopmyna Kupxrodda. 3aBucumocTh TENI0€MKOCTH OT
TEMIeparypel W  pacdyeThl  TeIIOBBIX  d(pdexkroB  peakumit. Tabmuubl  cTaHAAPTHBIX
TEPMOJMHAMUYECKUX BEJINYMH U UX UCIIOJIB30BaHUE B TEPMOJUHAMUYECKUX pacyeTax.

5. BTOpoii 3aKOH TEPMOIMHAMUKH W €0 pasziInyHble (HOPMYIUPOBKH. DHTPONUs. YpaBHEHHE
BTOPOTO  Hayaja  TEpPMOAMHAMHUKM  JUId  OOpaTMMbIX M HEOOpaTHUMBIX  HPOLECCOB.

HexomnencupoBannas temora Kiaysuyca u pabota, moTepsHHas B HEOOpaTHMOM IpoIecce.
O6ocHoBaHue BTOpOro Havana tepMmoauHaMuku. Teopema Kapno - Kitaysuyca. DHTponus kax
(YHKIUS COCTOSIHUA. 3aBUCHMOCTBH SHTPOIMU OT TEMIEpaTyphl, AaBlieHus, oobema. M3menenue
SHTPOINUN MHIUBUAYAIBHBIX BEUIECTB B PAa3IMYHBIX Ipoleccax, Npu (pa3oBhIX MPEeBpaICHUSIX U
OpU CMEIIEHWU UJCaNbHBIX Ta30B. AOCONIOTHAs JHTpomnus BemiecTBa. Pacuer abcomoTHON
SHTPOIIMU BEIEeCTBA NpHU 3aJaHHOM Temiieparype. PacueT W3MEHEHMs] SHTPONUU B XMMHUYECKHX
peaklusaX Mpyu 3alaHHON TeMIlepaType.

6. ®yHpameHTtanbHOE ypaBHeHue [ mbOca. BHyTpeHHss sHeprus, Kak omxHOpoAHas (QyHKIHS
o0bema, SHTponuu U yucia moiei. Tepmonnnamuyeckue noteHnuansl. CootHomeHuss Makcpernia
U UX UCIOJb30BaHMWE I BbIBOAA Pa3IMUHBIX TEPMOAMHAMMUYECKHX COOTHOIICHHWH. YpaBHEHUE
I'n06ca — 'enbMronsLa.

7. CBolicTBa TEpMOAMHAMMYECKMX NOTEHUUANOB. Pa3nuuHble (OpMBbI 3amUCH  YCIOBHM
TEPMOJMHAMUYECKOTO paBHOBecus. Kpurepun camMonpou3BOIBHOTO M HE CaMOIPOU3BOJIBHOTO
IPOTEKaHUS MPOLIECCOB.

8. MeToapl BBIUHMCIECHUS YHTPOINH, BHYTPEHHEW SHEPIUHU, SHTAIBINH, SHEpTuu [ enbmronbia
u sHeprun ['m60ca.

9. Xwumuueckuii moteHyan. CTaHIapTHBIA XUMUYECKHH ToTeHIHan. CrocoObl BEIYUCICHUS
W3MEHEHH XMMHYECKOTO MOTEHIMajda. XUMHUYECKHM IMOTEHIHAl HICAIBHOTO M HEHUJICATbHOTO
ra3os.

XuMHu4yeckoe paBHOBecHe.

10. Kparkass xapakTepuCTMKa XHMHUYECKOTO paBHOBECHs. 3aKOH JICMCTBYIOIIUX Macc,
TEPMOJMHAMUYECKUN BbIBOJ. TepMoauMHamMHuueckas (CTaHIapTHas) U SMIHMPUYECKUE KOHCTAHTHI
XUMHUYECKOro paBHOBecus. CrnocoObl BBIPaKEHUS COCTaBa PABHOBECHOMW CMECH, COOTHOILICHUS
MEXIy SMIUpUYecKUMH KoHcTanTamu paBHoBecusi Kp, K, Ky. CBs3p TepmoamHaMuyeckoi
KOHCTaHThl paBHOBecus K, ¢ sMmupuueckumu (KOHIICHTPAMOHHBIMU) KOHCTAHTAMH PaBHOBECHS
JUIsL peakuMid MeXAy BELIECTBAMU B COCTOSHUM UACAIBbHOIO rasza. Pacduer paBHOBECHBIX
KOHIIEHTpaluil. ['eTreporeHHoe XUMHUECKOE PaBHOBECHE.

11. YpaBHeHue wu30TepMbl XHMHUYeCcKoil peakuuun Banrt-Topda (BbiBogx u  aHammus).
TepmoanHamuueckoe 000CHOBaHHME HANPABICHUSI XMMHUECKOM peakluy. YpaBHEHUE CTaHAapTHOTO
XUMHYECKOTOo cponcTBa. KomOuHupoBanue ypaBHeHui. HaxoxxaeHne KOHCTaHThl PABHOBECHS.

12. YpaBHeHHe n300apbl U U30XOPHl XUMUYECKON peakiuu (BbIBOJ M aHau3). IHTerpupoBanue
ypaBHeHus Bant-T'odda. BiusHue temmneparypbl Ha MOJI0KEHHE paBHOBecHs. Pacder cpennero u
UCTUHHOTO TeIIOBOro 3d@dexra XMMHUECKON peaklMd Ha OCHOBAHUU 3aBUCHMOCTH KOHCTAHTBI



paBHOBecUs OT TeMIepaTypbl. 3aBUCHUMOCThH Jorapudma koHcTanThl paBHoBecus (InKp) ot
00paTHOM TeMrepaTyphl 17151 SK30TEPMUIECCKON U SHIOTEPMUYECKON PEeaKITHH.

13. Ipunuun Jle-lllarense. CMmelieHne paBHOBECHS.

14. Xumudeckoe paBHOBecue M TeruioBoil 3akoH HepHcra. CrneactBust u3 3akoHa Hephcra.
N3menenne teruioemkoctd u 3HTponuu npu 0 K. 3HaueHue NmOCTOSHHOW NpU MHTErpUPOBAHUU
ypaBHEHHUS N300aphl sl KPUCTAJUIMYECKUX BEIIECTB U Peakui, MPOTEKAIIINX B ra30Boi (asze

15. Bpruncnenue n3006apHOro MOTEHLMANA U KOHCTAHT PAaBHOBECHUS 110 CIIPABOYHBIM JITAHHBIM O
KOHCTAaHTaxX paBHOBECHUS peakiuii 00pa3oBaHMs COCIWHEHMM W3 TPOCTBIX BEIIECTB. MeTombl
NpUOIMKEHHOTO pacyeTa paBHOBeCH. PacueT n3MeHeHus TeII0eMKOCTH 0 PUOIMKEHUIO YIIHXa.
Pacuer wusmeHeHuss U300apHOrO TMOTEHLMAjda W  KOHCTAHThl PAaBHOBECHS IO  METOAY
Temkuna-11IBapimana. PacueT n3mMenenus ctannaptTHoi s3Hepruu [ n66ca u KOHCTaHTBI PaBHOBECHS
¢ omo1bko pyHKIMI npuBeaeHHON sHeprun ['n66ca.

da3oBbl¢ pABHOBECHS.

16. Tereporennbie cuctemsl. [lonsTre (a3pl, KOMIIOHEHTA, COCTABJISIONIEE BEIIECTBO CUCTEMBI,
crernieHd  cBOOOAbl.  l'ereporeHHble  XMMHYECKME  pPAaBHOBECHS W OCOOEGHHOCTH  MX
TepMoauHaMu4eckoro onucanus. [Ipasuno a3 ['mdoca.

17. ®azoBele mepexombl l-ro poma. V3mMeHeHHME TEPMOAMHAMMYECKHX XapAaKTEPUCTUK
(XMMHYecKkui MOTEHIMAll, SHTPOIHUS, TEMJI0OEMKOCTh) MpH (ha30BbIX nepexonax 1-ro poaa. BeiBon u

aHaIu3 ypaBHEHUs Knaneitpona-Kinaysuyca. WuTerpanbubie dopMbl  ypaBHEHUS
Knaneitpona-Knaysuyca s mporeccoB I1aBlIeHuUs, UCTIaPEHUsI, BO3TOHKU — (pa30BBIM IIEpexo/iaM
1-ro pona.

18. ®aszoBele mepexonbl 2-ro  poja. M3MmeHeHHME TEpMOAMHAMHUYECKUX XaApPAKTEPUCTUK
(XuMHUYECKUN TOTEHLIUA, SHTPOIHUS, TEIUIOEMKOCTh) IIPU (ha30BBIX MEepexogax 2-ro pojaa.

19. JluarpaMmbl  COCTOSIHMSI ~ OJIHOKOMIIOHEHTHBIX  CHUCTeM. VI3MeHeHHEe XUMHYECKOTo
noTeHuuanza npu (a3oBbIX MEpexolax B OAHOKOMIIOHEHTHOM cucteme. [luarpamMma COCTOSIHUS
BOJIbl. OHAHTHOTPOINHBIE (pa30oBble mepexoinl. Jluarpamma cocTosiHusL cepbl. MOHOTpPOITHBIE
(ha3oBbIe MEpPexXo/ibl U AUarpamMma cocTosiHus pocdopa.

20. JIByXKOMIOHEHTHbIE cHcTeMbl. OObeMHas JauarpaMmMa COCTOSHUSI 2-X KOMIIOHEHTHOM
CHCTEMBI C MPOCTOM IBTEKTUKOMU. [IpaBuiio prryara (OTpe3KoB).

21. Tepmuueckuil aHamu3. DKCHEPUMEHTAJIbHBIE METO/ABI MOCTPOEHHUS AMATPAMM COCTOSHUS.
Kpusble oxnaxaeHusl.

22. buHapHbBIE CHUCTEMBI C XUMHUYECKHUM COCIMHEHHEM, IUIABSIIMMCS KOHTPYIHTHO (06€3
pasnoxkeHus). /luarpaMMa cOCTOSHUSL 2-X KOMIIOHEHTHBIX CHCTEM C XMMHUYECKHUM COEIMHEHHEM,
TUIABSIIIUMCSI MTHKOHPYIHTHO (C pa3ioKeHUEM).

23. Teepasle pactBopbl. CucTeMbl, 00pa3yroline TBEpAble pPACTBOPHl C HEOrPAaHUUEHHON
B3aWMHOW pPACTBOPHUMOCTHIO. J[ByXKOMIIOHEHTHBIE CHCTEMBI, 0Opa3ylolIie TBEpAbIE PAcTBOPHI C
OTpaHUYEHHON B3aUMHON PaCTBOPUMOCTBIO B TBEPJIOM COCTOSIHUM.

24. TpexkoMmnoOHEHTHbIe cucTeMbl. OObeMHass 3-X KOMIIOHEHTHas Juarpamma COCTOSHUS.
Tpeyronasauk ['m60ca—Po3eboma. Onpenenenue cocTaBoB B TPEXKOMIIOHEHTHOH CHCTEME.

TepmonnHamuka pacTBOpOB.

25. PacTBOpbl pa3MYHBIX KiIaccoB. Pa3nuuHble CHOCOOBI BBIPAXEHHS COCTaBa pPacTBOpA.
WneanpHble  pacTBOpBI, O0IIee YCIOBHE WACATBHOCTH  PACTBOPOB.  MEXMOJIEKYISPHBIC
B3aMMOJICHCTBUS B paCTBOPAX.

26. TepmoauHamMHuecKOe€ YCJIOBHE 0Opa3oBaHUS pPACTBOPOB. TepMoAMHAMMKA CMEILEHUS.
Ouneprust ['m66ca u sHTponus cmemieHus. TemnoTsel pacTBOpPEeHUs. AKTUBHOCTb U KOI(PQOUIMEHT
AKTUBHOCTH KOMIIOHEHTOB B pacTBOpE.

27. IlapuuanbHble MOJIbHBIE BETMUMHBI U UX ONPEAEICHUE U3 OINBITHBIX TAHHBIX 11 OMHAPHBIX
cucteM. O6001menHoe ypapuenue [ no6oca — Jlrorema.

28. PaBHOBecue *XMIKOCTh — Map AJIS UAEaJIbHOro pactBopa. 3akoH Payis. [lonmoxurenbHble u
OTpULaTeIbHbIE OTKJIIOHEHUSI OT 3aKoHa Payns. [IpuunHbl OTKIIOHEHUS OT 3aKoHa Payis.

29. KonnuraTuBHbIE CBOMCTBa pacTBOpOB. Temmeparypa KHUIIEHUS M 3aMep3aHHs UeallbHOrO
pactBopa. TepMmonuHaMuyeckne MPUUMHBI HM3MEHEHMsI TEeMIepaTyp KWUIIEHUS M 3aMep3aHus



pacTBopoB. OCMOTHYECKOE [JaBIEHHUE WHJCAIBHOIO pacTBopa. TepMoAMHAMHMKA OCMOTHYECKOTO
JTaBJICHHUS.

30. PaBHOBecue KHAKOCTh — Map B JBYXKOMIIOHEHTHBIX CHCTEMax C HEOTPaHMYEHHOU
PacTBOPUMOCTBIO KUAKOCTEH JIpyr B Jpyre. PaBHOBecHble cOCTaBBI Mapa U KMIKOCTH. BbIBOI
YPaBHEHUS JIMHHUHM N1apa U KUAKOCTH. A3E0TPOIIBI.

31. PaBHOBecHe KUIKOCTb — JKUJKOCTh B JBYXKOMIIOHEHTHBIX ccTeMax. PaBHOBecue pacTBop —
nap Juisi OrpaHUYEHHO PacTBOPUMBIX ApPYyT B Apyre xkuakocteil. I'erepoaseorpomnsl. JnarpamMmsl:
JTaBJICHHE — COCTaB U TeMIlepaTrypa KUIIEHUs — COCTaB.

32. PaBHOBecue XUIKUN pacTBOp — Iap B CUCTEMAX C B3aHMHO HEPACTBOPUMBIMHU KHUIKOCTIMHU.
Jlnarpammbl: JaBlieHHEe-COCTaB, TEMIIEpaTypa KUIIEHHS - COCTaB.

33. ®OU3MKO-XMMHYECKHE OCHOBBI IEPETOHKH pacTBopa. 3akoHbl KonoBanoBa. Ileperonka
pacTBOPOB  C  HEOTPAaHWYCHHOM  pPaCTBOPUMOCTBIO  JkuakocTted. (Cxema  TapenbuaTou
PeKTH(PUKALMOHHON KONOHHBI. [leperoHka pacTBOpPOB C OTpaHUYEHHOM B3aMMHOM PacTBOPUMOCTBIO
KUJKOCTEN M B3aUMHO HEPACTBOPUMBIMU KUIKOCTAMHU. Pacxonubiit koadduuneHt napa.

34. PaBHOBecue )KMJIKOCTb — )KMJIKOCTh B TPEXKOMIIOHEHTHON CUCTEME. DKCTPAKLIUS.

DJIeKTprYecKasi IPOBOAMMOCTb PACTBOPOB JIEKTPOJIHUTOB.

35. Hctopus pa3BUTHS NPEACTABICHUN O pacTBOpPAaxX AIEKTPOJIUTOB, 3HAUEHUE TAHHOTO pas3zieia
¢usuueckoit xumuu. IIpoBoguuku I u Il poma. PacTBopbl 25I€KTPOIUTOB U 3IEKTPOIPOBOIHOCTD.
[IpyunHBI yCTOMYMBOCTH HOHOB B PaCTBOPAX NIEKTPOJIUTOB. DHEPTUU KPUCTAJUINYECKONW PELIETKU
U COJIbBaTallM MOHOB. Teopusi snekTpoiauThyeckoil aucconuanuu (30). DxcrnepumeHTaNbHbIE
(akThl, CIOCOOCTBOBABILME MOSBICHUIO TeOopuU. OCHOBHBIE MOJOXKEHUS TEOpUH AppeHuyca
(cremneHp nuccoLMAllMM, KOHCTaHTa IUCCOLMALUHM, M30TOHMYECKUM kor(pduuueHt). Hemocrarku
kiaccuueckoil Teopun I/1. IIpunoxenus teopun ]I (ocMoTHYECKOE JaBlICHUE, TEPMOXUMHUYECKOE
paBHoBecue, K, pH u ap.). [IpuduHbI 31€KTPOIUTHIECKOM TUCCOIUAIIMN: HOHO(DOPHI M HOHOTCHBI,
pacnpezeseHue HOHOB B pacTBOPE.

36. AxtuBHocTh. CpenHuil HOHHBIM KOAPGUUUEHT aKkTUBHOCTH. CuibHble U cialble
anektponuTsl. [IpaBuino nonnoi cunsl JIstouca n Penpana. PacnipeneneHue HOHOB B pacTBOpE 110
Appennycy u I'xomry.

37. DnekrpocTarnyeckas TEOpHUs CHIbHBIX AJIEKTpoauToB (Teopus Jlebas-Itokkens): mMonensb
pactBopa ((usmyeckas CymIHOCTh T€OpPHH, HUOHHAsA aTMocdepa). OCHOBHBIC MOJOXKEHUS TEOPUH
Jebas-Ttokkens. Teopermueckuil pacueT ko3(duimeHTa akTUBHOCTH Ha OCHOBAaHUHM TEOPHHU
Hebas-T'tokkens. [Ipeumyniectsa npeaenbHoro 3akona Jlebdas.

38. IIpuunHel OTrpaHUYEHHOU IPUMEHUMOCTH IIPEIENBHOTO 3aKOHa JeOGas.
YMepeHHO-KOHIICHTPHPOBAaHHBIE U KOHIEHTpupoBaHHBIE pacTBopsl (IIn III mpubmmkenus teopun
Jebas-I'toxkenst). MonHas acconmaniys B pacTBOpax 3MEKTPOIUTOB.

39. HepaBHOBECHBIE SBJIEHUS B paCTBOPAX AEKTPOIUTOB. DIEKTPOIPOBOIAHOCTD SJIEKTPOIUTOB.
VoensHass M OKBHMBAJEHTHAass  JJEKTPOIPOBOJHOCTb.  BiMsHME  KOHIEHTpauuu  Ha
3nekTporpoBoaHOCTh. Dopmyna Kombpaymia. MeTonuka oOnpeaeneHusi 3JIEKTPONPOBOAHOCTH.
[TonBuxHOCTH HOHOB. 3akoH Konbpaymia.

40. AnomainbHas nonswkHocTh H 1 OH™: Teopus Bepnana u ®aynepa. Uucna neperoca. Cxema
l'utTtopda. Metonbl ompeneneHust uucen mnepeHoca: mMeron l[urropda, Meron IBHXKYIIEHCS
rpaHuipl. CBsi3b MEXy IBUKEHUEM MOHOB U UX KOHIIEHTpaLUeH.

41. Dnektpodopernueckniit U penakcauMoHHbIH  dddextel.  Oddextrt  Buna U
Jlebas-Panbkenrarena. YpaBHeHue OwH3arepa. OJeKTpUyeckas MPOBOJUMOCTb HEBOAHBIX
pactBopoB. JJIC.

DJIEKTPOABMKYIIIHE CHJIBI.

42. PaBHOBecHblE CBOWCTBA MEX(a3HBIX 3apsDKEHHBIX TpaHUI. BO3HMKHOBEHHE CKadka
NOTeHIMajda Ha TpaHuue pasznena (as. [IBoliHoW snekrpuueckuit cnoil. [loTeHiman HyneBOro
3apsaa. AncopOrus Kak mpuanHa oopazoanus J1OC.

43. CrpoeHue rpaHHIlbl pa3zeiia «3JIEKTPOa-pacTBOp»: Moaelb [enbmromnbia, ctpoenne J19C B
OTCYTCTBHUM W TPHUCYTCTBUM crernuduieckoit aacopobuuu. [IpuunHBI BOZHMKHOBEHHS ABOWHOTO
JIEKTpUYECKOoro ciod. l'anbBaHuueckuil sneMeHT. OOparuMble U HEOOpaTHMbIE TajJbBaHUYECKUE



JIEMEHTHl. [‘aibBaHU- M BOJIbTA-NOTEHIMANbI. JnekTpoaBwkymas cuia: I ull 3akons! Bosbra.
Meronuka onpeaenenus IC.

44. 3nakn OJIC. VYpaBHenue HepHcta. Tunbl 37€KTpOJOB U TallbBAaHUYECKUX LIETIEH.
Hudodys3nonnsiii noreniuan. Pacuer auddysnonnoro morenumana. Llenu ¢ mepeHocom u 6e3
nepeHoca. TepMonrHaMuKa IEKTPOXUMHUYECKOTO 2IEMEHTA.

45. Kunernka IEKTPOXUMHUYECKUX IIPOLIECCOB. Jlumutupyromue CTauu B
EKTPOXUMHUYECKHUX peakusx. Toxk oOMeHa. KoHueHTpanMoHHass  moJsipyU3anys.
DNeKTpOXUMHUYECKas MOJIApU3ALHSL. Hampsoxenue Ppa3JIoKEHHUSL. [Iepenanpsxenue.

[Iepenamnpsxenue H,.

TunoBsie 3a1aHus AJs1 KOHTPOJIBHOW pabOThI, 7 CEMECT]

3a0aua 1. B HeKkOTOpON peakuuy NpU MU3MEHEHUM HauyajbHOW KOHLEHTpauuu ot 1 mo 3
MOJIB/T Tepuo moiymnpeBpamieHus: uamensiercs or 20 g0 3 muH. KakoB mopsaok peakiuu, yemy
paBHa KOHCTaHTa CKOpPOCTU?

3aoaua 2. Paznoxenue N,Os B ra3oBoi (haze MpOTEKaET COIIACHO CXEME:

2 N,05 — 2 N,04 + O,

Koncranra ckopocty 310l peakuuu nipu 273 K pasna 7,9-107 ¢!, Hauansnoe nasienne N,Os paBHO
3333 Ila. Beruucaure, 3a Kakoe BpeMs oOIlee JaBJI€HHE B CMECH ra3000pa3HbIX IMPOAYKTOB
noBeIicuTcsA 0o 3733 I1a?

3a0aua 3. JIns HEKOTOPOU (epMEHTATHBHOW peaknuu KoHCTaHTa Mmuxasnmuca paHa 0.035
Monb-1 . CKOpOCTh peakumu npu KoHueHtpauuu cybocrpara 0.110 mons-n ' pasma 1.15-107
Monb-1 '+¢”!. Haliiure MaKCMMAaIbHYIO CKOPOCT 3TOM PEAKIIUH.

3aoaua 4. CxopocTh (pepMEHTATHBHOW peakIMM yMEHBbIIMIach B 5 pa3, a KOHCTaHTa
Muxasnuca Ky, He m3meHunacey npu nob6asnennn uHruOuropa. Konnenrpanus uaruduropa [1], =
4-107° M. HaiiauTe KOHCTAHTY JUCCOLUALMU KOMILIEKCA (hepMeHT-UHruouTop K.

3aoaua 5. B xone ¢pepMEHTAaTUBHOW peaKIMM MaKCUMaJIbHasi CKOPOCTh M,,,, HE N3MEHWIACH,
a »(dexTuBHas KOHCTaHTa Mwuxasnuca yBEeIMYWIAch B 2 pas3a npu 100aBIEHUH WHTUOHTOpA.
HauanbHas koHuentpanus uaruouropa [I], = 1.4-107° M. Haiizure KOHCTaHTy IMCCOLUALMN
KoMIUIekca pepmMeHT—HHrHouTOp K.

3a0aua 6. PaccumraliTe KOHLEHTPALMIO HEKOHKypeHTHoro wmurmomropa (K; = 2.9-107*
MOJIb-JT '), HeoOXOMUMYIO 11t 90%-HOro noasieHus hepMEHTATUBHOM PEAKLIUH.

3a0aua 7. depmenrarupnas peakuus (Ky = 2.7-10° M) momaBnsieTcs KOHKYPEHTHBIM
unruouropom (K; = 3.1:10° M). Konuenrpauus cybcrpara pasHa 3.6:10* M. Ckonbko
MHTUOUTOpa TMOHAJ0OUTCS ISl TMOAaBIeHUs peakiuu Ha 65%? Bo ckoimbko pa3 HaJ0 MOBBICUTH
KOHLIEHTpAaLMIO cyOcTpara, YToO0bl YMEHBIIUTh CTENEHb MoAaBaeHus 10 25%?

TumoBkle BOMPOCHI K IK3aMeHY, 7 CEMECTp

DJIeMEeHTBbI CTATHCTUYECKOH TePMOINHAMHUKH.

1. Mexanuveckoe omricaHUE MOJICKYISIPHOU CUCTEMBI. MUKpPO- U MAaKpO-COCTOSTHUSI CUCTEMBI.
TepMonuHaMuueckasi BEpOATHOCTb. 3aKOHBI pacnpenenenus Makcpeiia u Makcsemia-boibimana.
OCHOBHBIE TIOCTYJaThl CTATUCTHYECKOW TEPMOIWHAMHKHU. VX HCTOIB30BaHME ISl BBIYMCIICHUS
CPEeIHUX CKOPOCTEN MealbHBIX Fa30B U 3alIOJIHEHUS YHEPTUU B MOJIEKYJAX.

2. Craructuueckue CpeaHHe 3HAYCHUS MUKPOCKOMWYECKHX BennunH. AHcamOmu [mOOca.
Merton dyHKIUI pactpenenenus st KIHOHUYECKOTO 1 MUKPOKaHOHMYECKOTO aHCaMOTeH.

3. Kanonmueckass ¢ynkuus pacnpenenenuss [n66ca. CrarucTuyeckue BBIPOKCHHS IS
OCHOBHBIX TEPMOAMHAMHYECKHX (YHKIUH — BHYTPEHHEH OJHEpPruM, OSHTPONUU, DSHEPTUU
I'enbmronbma u sHeprun ['m60ca. CrarucTuueckue pacyeTsl SHTPOHH, popmyina bonbimana.



4. MonekynsipHas cymMMa [0 COCTOSIHMSIM Makpockonuueckoil cuctemsl. [loctynarenbHas
cymMmMa Mo cocTtosiHusIM. COCTaBIAIONIME SHTPOIUM, BHYTPEHHEW JHEPIHH, U TEIIOEMKOCTH,
00yCTIOBIIEHHBIC TOCTYNATETFHBIM JTBUKCHHUEM.

S. CymMa 1o cOCTOSIHHSM ISl SJIEKTPOHHOTO JBUKEHHUS.

6. BpamarenbHas cyMMa IO COCTOSHUSM JJIsl KECTKOTro potaropa. CocraBisioniue Aiis
BHYTpPEHHEHN YHEPTUH, TETUIOEMKOCTH, SHTPOIIHH, OOYCIOBJICHHBIE BpAIIaTeIbHBIM JIBHKCHUEM.

7. KonebarenbHas cymMMa 10 COCTOSIHUSIM JIJIsi TAPMOHUYECKOTO ocIIUIsITOpa. CoCTaBsIoNIIe
BHYTpPEHHEHN YHEPTUH, TETUIOEMKOCTH U SHTPOITHH, 0OYCIIOBIIEHHBIE KOJIeOATeTbHBIM JIBHKCHUEM.

8. Pacuer KOHCTAaHT paBHOBECHS XUMHUYECKMX PpEAKUUMNA B HACAIBbHBIX Tra3ax METOAOM
CTaTUCTUYECKOU TEPMOTUHAMUKH.

®opmanbHas KHHETHKA.

9. OcHOBHBIC TIOHATHS XWMHYECKOM KHHETHKH. OmpenereHue CKOPOCTH  PEaKIIUU.
Kunernueckue xpusble. Kunernueckoe ypaBHeHue. Konctanta ckopoctu. [lopsimok peakuuw.
Peakiuu mepeMeHHOTO TIOpsIIKA ¥ MI3MEHEHWE TTOPSIIKA PEaKIIUU B X0/I€ peakiui. MoJIeKyISIpHOCTD
3JIeMEHTapHBIX CTaAU.

10. Kunetnka ogHOCTOpOHHMX peakuuid 1, 2 u 3 nopsaka. Bpems nomynpeBpamieHus U CpeaHee
BpeMsl IKU3HM HUCXOIHBIX MOJeKya. Metoasl omnpenenaeHuss mnopsaka peakuuid. CroxHble
xuMudeckue peaknuu. OOparumbple, IBYCTOPOHHHE M TIOCJIEIOBATEIbHBIC PEAKIIMH IEPBOTO
nopsiaka. Meroa KBa3ucTalMOHapHbIX KOHLIEHTpauui boneHreiina.

11. Kunetuka peakuuid B OTKPBITBIX CHUCTeMaxX. PeakTop HA€aIbHOrO0 CMELICHHS, PEAKTOP
UJI€aJIbHOTO BBITECHEHUS HA TpUMEpPE peakiuil 1 u 2 nopsakoB.

Teopuu XMMUYECKOH KHHETHKH.

12. BausiHue Temmeparypbl Ha CKOPOCTh XUMMUYECKUX peakiuuil. OCHOBHBIE MOJIOKEHUSI TEOPUHU
Appennyca. YpaBHeHue Appenuyca, ero Gopmbl. CBs3b MEX1y dHEpPruel akKTUBALMU U TEIIOBBIM
s dexkrom peakiuu. [ToHATHE UCTUHHON U KaXKyIIencs (ONMBITHOM) sHeprun akTuBauu. CrocoObl
OTIpEIeTICHUS] OTIBITHOM YHEPTUM AaKTHBAIMU W €€ CBA3b C DHEPIHsIMHU aKTHBAIIUU SJIEMEHTAPHBIX
IIPOLIECCOB.

13. Teopust aktuBHbIX coynapeHuil (TC). OcHoBHble nonoxkeHus. [lonarue cpennero o0bema
chepsl U YKCIa CTONIKHOBEHUH. YUeT CHUJI MPUTSHKEHHsI U OTTalKUBaHUA (MOHATHE d(H(HEKTUBHOTO
JTMaMeTpa CTOJKHOBeHUH). [IpruunHbl OTKIIOHEHUS! TEOPETUUECKUX 3HAYCHU KOHCTAHTHI CKOPOCTH
OT DKCIIEpUMEHTaIBHBIX (cTepuueckuii paktop). Henoctarku TC.

14. Teopuss axtuBupoBaHHoro komiuiekca (TAK). Ucnonws3oBanue annabarnyeckoro
OpuOMKEHHUST AT OMUCAHUS XUMHYECKOM peakiuu 4YacTHIl: TOBEPXHOCTh TMOTCHIIMAIBHOM
SHEPTHH, MYTh PEaKlUH, YHEPTUs akTuBanuu. YpaBHenue Jlongona. [lomyammnupuueckas ¢popmyna
Mopca. [lonsiTue KOOpAMHATHI peakUWU. 3adayu, pellaeMble MPU MOCTPOCHUM MOBEPXHOCTHU
NOTEHIIMAIbHOW dHEPIUH.

15. BbIBOA OCHOBHOTO YpaBHEHMsS TEOPUHM AaKTUBUPOBAHHOTO KoMIuiekca. (OCHOBHBIE
nonoxennst TAK. Tlonstue aamabatHoro odneMeHTapHoro akra. CKopocTh —Iepexoaa
AKTUBHPOBAHHOTO KOMILIEKCAa dYepe3 MOTEHIMAIbHBIN Oaphep. YpaBHenue Oiipunra. [lonsTue
TPAaHCMHCCHOHHOTO Kod(dummenTa.

16. Tepmogmnamuueckuii acnekt TAK. CBsi3b MeX1y KOHCTAaHTOM paBHOBECUS U U3MEHEHUEM
sHepruu [ nb06ca. BripaxkeHne KOHCTAHTBI CKOPOCTH PEAKIIUU Yepe3 TEPMOTUHAMUYICCKUEC (DYHKITHH.
@uU3HUECKUN CMBICI CTEPUUYECKOTO MHOXKHUTEIS.

17. Pacuer creneHeil cBOOOABI I MHOTOATOMHOM MOJEKyabl. TUIbl OWMOJIEKYISPHBIX
peakuuii. B3aumoneiictBue 2-x aromoB: conocrtaBieHne TAK u TC. MHOroatoMHble MOJNEKYJIbI:
BTOPOE ONPEAEIICHUE CTEPUUECKOIO MHOXKHTETIS.

18. Monomonekynsipusle peakuuu. Cxema JlunaemaHa. AHanu3 KMHETHYECKOTO YpPaBHEHUSI.
Binusinue 106aBok Ha CKOPOCTh MOHOMOJICKYJISIPHOM peakiuu. MOHOMOJEKYJISIpHbIE pEakiuu B
TAK (ananu3 ypaBHenus Diipunra). Monomonekynspasie peakiuu B TC. [Ipuunnbl HaOm0qaeMbIx
orkinonennit. IlompaBka XwunmensByma. [loHstne »QQeKTHBHOTO 4YHCIa HE3aBUCHUMBIX
OCLUJUISITOPOB.

19. TpumonekynspHble peakiuu. BriusHue Temmeparypsl Ha CKOPOCTh TPUMOJIEKYIISPHBIX



peakimii. Cxema  Tpayrtua. [loreHuumaneHbli ~ Gapbep  TPUMOJEKYISPHOH  pEaKIMH.
Tpumonexynsapusie peakunu ¢ no3unuil TAK n TC. CpaBuenne TAK u TC. AHanu3 10CTOMHCTB U
HEI0CTAaTKOB.

20. Kuneruka peaknuii B pactBopax. «Kierounsrit apdexr». YpaBaenue bpencrena-breppyma.
Kunerrka nOHHBIX peakiuii B pacTBopax. [lepBUYHBINA U BTOPUYHBIN CONieBbIe d(h(HEKTHI.

21. KuneTuka reTeporeHHbIX NpoueccoB. 1-i u 2-i1 3akoHbl Puka. BiusHue Temmneparypsl Ha
ckopocth  auddy3un. OOmacTH  MPOTEKaHUsT TETEPOTeHHBIX  peaKIHil: KHUHETUYeCKas,
BHyTpuaupdy3suonHas, BHemHenuddysnonnas. BiusgHue  TemmepaTtypel Ha  CKOPOCTh
TeTEePOreHHBIX PEaKLIUM.

22. KuHeTHKa TOMOXMMHUYECKUX peakiuil. MexaHu3M TOMOXUMHUYECKHX peaKIuil. 3aKOHBI
oOpasoBanus snep. YpasHenue EpodeeBa-Kommoropoga.

23. lennsie peakumn. OcobeHHOCTH TeNMHBIX peakuuid. [lpemensr  BocruramMeHEHUSI.
Pa3BeTBieHHbIE 1 HEPA3BETBIEHHBIE IIEMHbIE peakiui. KnHeTHKa LEMHbIX peaKui.

24. ®oToxuMUYECKHE peakiuu. 3akoHbl Goroxumun. KBaHTOBBIM BBIXO. KBaHTOBBIN BBIXOI
nepBUYHOil (poroxumudeckoil peakuumu. @DoTtoxummuueckue U (POTOGUINYECKHE MPOLECCHI.
Kunernueckas cxema [lItepna-®onbmepa.

Karanms.

25. Karanusz. Onpenenenus. Vcropust pa3Butus npeacraBieHuil o karanuse. Ponp karanusza B
xumun. Krnaccudukanus karanu3aTopoB M KaTalUTHYECKUX TMpoieccoB. Pons katammza B
IPOMBIIUIEHHOCTH. OCHOBHBIE XapaKTEPUCTUKH KaTaJu3aTOPOB: aKTUBHOCTh, CEJIEKTUBHOCTb.

26. KuHeTHKa TOMOI€HHBIX KaTaJUTHYECKUX peakiui. CHU)XEHHE SHEpPruM aKTUBALUU IpU
KaTaJUTUYECKHX ITPOLIECCaX.

27. BpeMs XKM3HHM W pereHepalus KaTaiu3aropoB. Snbl U akTUBaTopbl. MoauduiupoBaHue
Karanu3aropoB. KomneHcanmoHHsiii 3hexT.

28. KucnorHo-ocHOBHOM kaTtanu3. [lyamucruueckass TeOpUsi KUCIOTHO-OCHOBHOIO KaTajiau3a.
Karanutnueckas akTHBHOCTh M CHJIa KUCIOT W OCHOBaHUW. YpaBHeHue bpencrenma. Karamus
anpOTOHHBIMU KUCIOTaMu. [IepBUYHBIN U BTOpUYHBINA coeBOi A dekThl. OObICHEHNE IEPBUYHBIX
Y BTOPUYHBIX COJIEBBIX 3(PPEKTOB B paMKaxX TEOPUHU CHIIbHBIX AJIEKTPOIUTOB.

29. Kuneruka (epMeHTATHBHBIX peakiuil. YpaBHenue Muxasnuca-MenreHn. OnpeneneHue ero
KMHETHYECKUX MapaMeTPOB U3 OIBITHBIX JaHHBIX.

30. T'ereporennslil karanus. TeopeTuueckue MPeACTABICHUs B TETEPOreHHOM Karanuse. Teopus
akTUBHBIX aHcamOnen. Teopuss bamanguna. TeomeTpudeckoe COOTBETCTBHE. DHEPreTHUECKOE
COOTBETCTBHUE. JIEKTPOHHBIE ITPE/ICTABIICHUS B KaTaIH3€.



