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1. IIpeamer i meTa qucHuIUIiHN «Pi3MYHA TA KOJIOIIHA XiMis»

®di3uyHa Ta KOJIOiHA XIMisl Tpa€ BU3HAUYHY poOJjb B (opmyBaHHI ¢axiBlsi B
rany3i (dapmaneBTUkd. BoHa [ae cnemiamicTy 3HaHHA IIOJI0 TPOIECIB, SKi
B1JI0YBAIOTHCS MPU OJIEpKaHHI JIIKIB Ta iX MePEeTBOPEHB B OpraHi3Mi JIIOAUHH.

Merta BuBUYeHHS (h13UIHOT Ta KOJIOIMHOT X1Mii:
1. ®opmyBaHHS BHCOKOOCBigYeHOTrOo (haxiBIisl, 3HAHOMOIO 3 TOJIOBHUMHU
npoOiemMaMu TEpPETBOPEHb Ta ICHYBaHHS  PEYOBMH B TEXHIYHUX 1 HPUPOIHHUX
00’€KTax, a TaKOX BOJIOJIIHHS CyYaCHUMHU METOAAMH iX JOCIHIIKECHb.
2.  OBoJIOAiHHS HABUYKAMH 3aCTOCYBAHHS 3aKOHIB (DI3MYHOI Ta KOJIOiTHOT XIMil JJIst
BUPIIICHHS TMHTaHb CTBOPEHHS JIKAapChKUX 3acO0IB Ta YMOB iX 3aCTOCYBaHHS 3
METOIO IMiIBUILEHHS 1X SKOCTI, 3HI)KEHHS €HEpro- Ta MaTepiaJOEMHOCTI MPOTYKIIii.
3.  OBOJOAIHHS TEOPETUYHMMH OCHOBAaMH METOMIB aHali3y Ta BHPOOHHUIITBA
(dhapMaileBTUYHUX 3aCO0I1B.
4. IligBuleHHS KyJbTYPHOIO Ta TEOPETUYHOTO PIBHA CTYICHTIB 3 METOIO
CTBOpEHHsI (hyHAAMEHTY JJisi 0€3MEPEIIKOTHOTO OICp>KaHHSI HOBUX 3HAHb Ta HABUKIB
MiCTsl 3aKIHYCHHS] HaBYaHHS.

3aBgaHHs BUBYEHHS Kypcy «(di3WyHOi Ta KOJIOIAHOI XiIMID» mMOJsArae B
3HAMOMCTBI CTYJIEHTIB 3 OCHOBHUMH 1JI€IMH TEPMOJMHAMIKH, (a30BHX PIBHOBAr 1
Teopii PO3YMHIB, €JIEKTPOXiMii, XIMIYHOi KIHETHKHM Ta KaTajidy, OCHOBHHUMH
3aKOHOMIPHOCTSIMU 1 MEXaHI3MOM SIBHIII, SIKI BUHUKAIOTh Ha MeX1 moauty ¢as. Bin
MOBMHEH BMITH Ha MpPaKTHUIl BUKOHYBaTH PO3paxXyHKH (PAa3oBUX, XIMIYHUX Ta
MDK(a3HUX pIBHOBAr, IIBHJIKOCTEW XIMIYHUX MPOLECIB, O3HAHOMUTHUCS 3 METOJIaMU
OJIep>KaHHSI JUCIIEPCHUX CHCTEM, PEryJIIOBaHHS IX BIACTHBOCTEH, a TaKOXX BMITH
3aCTOCOBYBATH €JIEKTPOXIMIUHI, CIIEKTPOCKOMIYHI Ta 1HILII METOJIU JOCHIIKECHb.

B pe3ynbrari BUBUEHHS Kypcy (PI3MUHOI Ta KOJOiJHOI XIMIi CTYJEHT IMOBHUHEH
3HATU:

- TEOPETUYHI OCHOBHM PO3PAXYyHKIB TEIJIOBUX €(EKTIB XIMIYHUX pEaKIiid Ta
($ha30BHUX NIEPETBOPEHB;

- TEOpETUYHI OCHOBHU PO3PAXYHKIB PIBHOBAI Ta XapaKTep BIUIMBY Ha iX 3CYB
pi3HOMaHITHHUX (haKTOPIB;

- OCHOBHI 3aKOHOMIPHOCTI YTBOPEHHS PO3YMHIB Ta Mepediry MpoIeciB Mpu
3MiHI 1X CKJIany;

- OCHOBHI 3aKOHHU XIMIYHOI KIHETHKHU Ta BIUIUB PI3HOMAHITHUX (DaKTOpiB Ha
IIBUJIKICTh XIMIYHUX PEaKIlii;

- BIUTMB (Da30BOro CTaHy PEYOBMHHM HA ii peakiliiiHy 3/1aTHICTb.

B pe3ynbrari BUBUEHHS Kypcy (PI3MUHOI Ta KOJOiJHOI XIMIi CTYJEHT MOBUHEH
BMITU:

- 00uYMCIIOBaTH TEIUIOBI €(EeKTH XIMIYHMX PEaKIiliii B 3aJI€KHOCTI Bl YMOB iX
nepeoiry;

- pO3paxoByBaTH TEIUIOBI €(QEKTH YTBOPEHHS pPEYOBHH, SKi BIACYTHI B
JIOBIJIKOBIH JiTEpaTypi;

- PO3paxoByBaTHM KOHCTAHTH pPIBHOBAaru Ha OCHOBI EKCHEPUMEHTAIbHUX Ta
TEOPETUYHUX JIaHUX;

- BMITH KOpUCTyBaTHucs (H)a30BUMHU JAiarpaMaMu Ta OCHOBaMHU iX MOOYIOBH 3a
EKCIIEpUMEHTAIbHUMU JaHUMU;



- BOJIOAITH METOJAaMHM BHU3HAYEHHsI CKJIaly PO3YMHIB Ha OCHOBI iX (Hi3UKO-
XIMIYHUX BJIACTUBOCTEH Ta HaBIAKU;

- BOJIOJIITU EKCINEPUMEHTAIbHUMHU METOJAMH OJIepKaHHS (DI3UKO-XIMIYHUX
KOHCTAHT PEUYOBUHHU;

- BOJIOJITH METOJAAMH OOYMCIICHHS KIHETUYHUX KOHCTAHT Ta 4acy MepeTBOPEHb
XIMIYHUX CITONTYK;

- KepyBaTH XIMIYHHUMHM IPOIECaMU Ha OCHOBI (h13UKO-XIMIYHHUX JOCIIIPKCHb Ta
TEOPETUYHUX YSBIICHb.

2. [Iporpama HaBYAJBLHOI TUCUMILTIHH

3MmicTroBuii Moayab 1. OCHOBHI 3aKOHU TEPMOANHAMIKH

Tema 1.1 — TIlepme Ha4vano TepMoauHaMika (OCHOBHI TOHSTTS
TEPMOJUHAMIKU:  TEPMOJMHAMIYHI  CUCTEMH, TEPMOJMHAMIYHI  IapaMeTpH,
TEpMOJIMHAMIYHa pIBHOBara, OOOpPOTHI M HEOOOPOTHI TMPOIECH, TeMIeparypa.
BuyTpimHs enepris, temnoTa 1 podota. [lepiie Havano TepMoguHaAMIKK, €HTAIIbITIS.
PiBHSIHHS 17151 OOUKCIIEHHS pOOOTH, 3MIHU €HTAJIBITII 1 BHYTPIIIHBOT €HEPrii y pi3HUX
nporiecax. TermnoemkicTs. 3akoH ['ecca. CraHpmapTHi eHTanbMii  YTBOpPEHHS 1
3TOPSIHHS CHOJIYK. 3ajieKHICTh TEIUIOBOTO €(EeKTy NpOoLEeCy Bl TEMIEpaTypH.
PiBusinast Kipxroga. Temnotu po3umHEHHs 1 PO3BEACHHA, TEIJIOTa COJIbBATALIIL.
3MiHa eHTalbii 1 TEIUIOEMHOCTI ITPH (PA30BUX NEPEX0IaxX.)

Tema 1.2 — Jlpyre Hayano tepmoaumHamiku (TepmMoauHaMiyHI MpOLIECH
(piBHOBaXXH1 1 HEPIBHOBAXHI, JOBUIbHI Ta HeAOBUIBHI). Jlpyre Hauaio
tepmonuHaMmiku. Entpomiga. PiBHsHHa Kiaysiyca. Extpomis gk Kputepiid
CIPSIMOBAHOCT1 JIOBUIBHUX MPOILIECIB B 130JIbOBaHUX cucTeMax. OOYMCIEHHS 3MiHU
enTporii B pizHux mnporiecax. [locrynat [1nanka. O6uncieHHss abCOMIOTHOT €HTPOITIT
PEUYOBHMHHM Yy XO1 XIMIYHOI peaKiii.)

Tema 1.3 — Kpurepii cnpsiMoBaHOCTI mpoueciB i yMOBH piBHOBarm y
3aKpUTHX i BiakpuTux cucremax (OO0 enHaHuil BUpa3 MEPIIOro 1 APyroro Havaa
tepmoaunamiku. Exepris ['166ca 1 enepris ['enbMrosnbiia sk KpuTepii CipsiMOBaHOCTI
1 TpaHuIll TiepeOiraHHs MPOIIECIB Y 3aKPUTHX CHCTEMaX. XapaKTePUCTUUHI (yHKIII].
PiBusaas I'1066ca-I'enmpmronbiia.  Ximiuauii  moreHmian.  [lapmiaasHi  MOJIBHI
BEITMYMHU. 3aJICKHICTh XIMIYHOTO TMOTEHIIady BiJl TapaMmeTpiB crany. Kpwurepii
CIIPSIMOBAHOCTI MPOIIECIB 1 YMOBU PIBHOBATH Yy BIIKPUTUX CHCTEMaX.)

3micToBHii MOAyJIb 2. XiMiUuHA pIBHOBara

Tema 2.1 — Ximiuna piBHoBara (XiMiyHa piBHOBara. 3akOH AIIOYMX Mac.
CranpgapTHa 1 eMIIIPUYHI KOHCTAHTH PiBHOBAru. PIBHSHHS 130T€pMU XIMIYHOI peakIlii
Baut-T'opda. OOuncneHHs ckinaay piBHOBaXHOI CyMIllll, BHUXOAY HPOIYKTY,
CTYIIEHIO TMEpPEeTBOPEHHS, CTYIEHIO nucolianii. BmiuB TeMrepaTypu Ha XIMIYHY
piBHOBary. PiBHsSHHS 1300apu 1 130XOpW XIMIYHOI peakiii. Brnnus temmneparypu,
TUCKY 1 JOMIIIKM I1HEPTHUX Ta3iB Ha 3CyB piBHOBaru. OOYHUCIEHHS KOHCTAHT
PIBHOBArd 13 CTaHAAPTHUX BETUYUH TEPMOAMHAMIUHUX (PYHKIIINA. )

Tema 2.2 — XimiuHa piBHOBara B peajibHUX cucreMax (XiMIuHUN MOTEHIIAT B
peanbHux cucteMax. PiBHsHHS cTany Ban-nep-Baanbca, Pennixa-KBonra, BipuanbHe.



Kputnuni mnapamerpu. Ilpunnun BignmoBigHoro crany. [asu. ['a3oBi 3akoHH.
PiBHsHHS peanbHUX ra3iB. @yriTUBHICTD 1 METOIHU i1 OOYMCIICHHS)

3micToBuii Moayab 3. ®a3oBi piBHOBaru. Po3unHu HEelIeKTpoIIiTIB.

Tema 3.1. - da3oBi piBHOBaru B OJHOKOMNOHeHTHHMX cucTtemMax ([loHATTS
¢da3u, KOMIOHEHTYy, CTyIleHto cBoOoau. Jliarpama cTaHy OJHOKOMITOHEHTHOT
cucrtemu. PiBasaus Kimaneiipona-Knaysiyca s pizHEX pa30BHUX MEpEX0/IiB).

Tema 3.2. - da3oBi piBHOBarW B JBOKOMIIOHCHTHHMX cucTeMax (Jliarpamu
T1aBKocTi 6iHapHUX cucteM. [1oOynoBa kpuBux oxonomkeHHs. [IpaBuno Baxkens).
Tema 3.3. - Po3umHM Ta iX KojiraTuBHI BiacTuBOCTI (Bu3HaueHHs Ta

TepMOAMHaMiIuHa Kkiacugikaiis po3uuHiB. Crocodu BUPaKEHHS KOHLIEHTpALii
po3unHiB. 3akoH Payms Ta #oro Hachmigkd. OCMOTHYHWUNA THCK PO3YHHIB.
Po3unnHicTh peyoBuH. ®a30B1 JiarpamMu OIHAPHUX CUCTEM 3 OOMEKEHO PO3UMHHHX
pinuH. ®a3oBi giarpamu "piguHa - napa". 3akonn Konoanosa. IIpouiec neperonku
Ta HOTO PI3HOBUIN).

3anikoBuii MoayJib 2. Po3unnu eaektpoJaitiB. Egexkrpoximis. Ximiuna
KiHeTHKA Ta KaTaJis.

3MmicToBuii Moayab 4. PO3unHU €J1eKTPOJIITIB.

Tema 4.1 — BinacTtuBocTi c1a0KUX Ta CWIBHUX eJIeKTPOJITIB (BinMiHHOCTI y
BJIACTUBOCTSX €JIEKTPOJITIB Ta HEEJEeKTpoiTiB. [30ToHIuHMI KoedimieHT. Teopis
€JIEKTPOJITUYHOI JUcOIialii. 3aJeXHICTh CTYNEHs AMCOUlalii BiJ pI3HUX YMHHUKIB.
CraHgapTHUI CTaH y pO3YMHAX €JIEKTPOJITIB. AKTUBHICTh. EnexTpocraTuuna Teopis
cwibHUX enekTpouiTiB JleOas-I'tokkens. 3aliekHICTh KOE(IIEHTY aKTUBHOCTI BiJl
10HHOT CHJIM PO3YMHY. )

Tema 4.2 — EflekTpU4HA NPOBiAHICTH po34uHiB (MeXxaHi3M NEpEHOCY CTPyMy
y PO34YMHAX eNeKTpoiTiB. EjxexTpudHa mpoBiIHICTh PO3UMHIB. PyXnuBICTh 10HIB, i1
3aJICKHICTh BIJ TEMIEPATypH, MPUPOIM 10HIB 1 B SI3KOCTI PO3YMHHHKA. 3aKOH
HEe3aJIeKHOTO PyXy ioHIB Kombpaymia. AHOMallbHAa PyXJIMBICTH 10HIB T1IPOKCHITY 1
riApoKcoH 0. OCOOIMBOCTI EIEKTPOIPOBIAHOCTI Y POZUMHAX CHIIBHUX €IEKTPOJIITIB.
Enextpodopernunnii i penakcamiiianii epextu. Uncnaa nepenocy)

3micToBuii MoayJib 5. EnexTpoximis.

Tema 5.1 — PiBHoBaxkui enextpoani mpouecu (Enexrpopymriiiai cumum i
CJIEKTPOJHI TMOTEeHI[lanu. MexXaHi3M BHUHUKHEHHS €JEKTPOJHOIO MOTEHIaTy.
Enextpoanuit morenuian. PiBusuusa Hepuera. CtangapTHi €1€KTPOIHI TOTEHIIAIH Y
BoAHeBld Mmikam. Krnacudikamis enektponiB. Enexkrpoau ansa BuMiproBaHHs pH
po3uuHiB. EnexTpoau nopiBHSIHHS.)

Tema 5.2 — Enexrpoximiuni kosaa (TepMoanHaMmika rajibBaHIYHOTO €JIEMEHTY.
["anpBaHIuHI KOJa: XIMi4HI 1 KOHIeHTpaliiHl. Kona 6e3 mepeHocy Ta 3 mepeHOCOM.
HMudysiitanii notenmian. Metoau BumiptoBanHs EPC ranpBaHIYHMX €JIEMEHTIB 1
eJIEKTPOHUX TMOTeHuianiB. Enexkrtpoau mnopiBHsAHHSA. BusHaueHHs KoedilieHTIB
aktuBHOCTI 1 pH Ha ocHoBi BumiptoBanus EPC. [lotenuiomerpis.)

3micToBuii Moay b 6. XiMiuHA KIHETHKA.

Tema 6.1 — ®dopmanbHa KiHeTnka. 3arajbHi NMOHATTHA. (OCHOBHI MOHATTS
XIMIYHO1 KiHETHKHU. TepMOAMHAMIUHI Ta KIHETHYHI KPUTEpii mepediraHHs XiMIYHUX
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peaxuiii. [IIBuaKicTh XiMIUHOT peakiiii: cepeHs Ta ICTHHHA UIBUAKICTh, IIBUIKICTD 32
peuoBHHOI0. EKcrieprMeHTanbHl METOAM BU3HAYCHHS IIBUIKOCTI XIMIYHUX PEaKIlii.
Kinetnuni kpuBi. 3aKOH AIFOYMX Mac — OCHOBHUM MOCTYJAT XIMIYHOi KIHETHKH.
Koncranta mBuakocti. ®akTopu, 10 BIUIMBAIOTH Ha MIBUIKICTh PEAKIIii.
MonekynspHicTb, TOpsiIOK peakilii. Enementapuuii akt. Kinetnuna kimacudikariis
XIMIYHHX peakiii. Yac HamiBriepeTBopeHHs. MeToiu BU3HAYCHHS TOPSIAKY PEaKIlii:
IHTEerpaibHi Ta AudepeHIiiHi.)

Tema 6.2 — BiuinB TeMepaTyp Ha IBUAKICTHh XiMiuHuX peakuiii. (IIpaBuiio
Bant-T'odda. Koedinient Bant-I'odpda. PiBusuus Appeniyca. Enepris aktusarii.
JlocniHe BUBHAYCHHSI €HEPTii aKTHBAITii.)

Tema 6.3 — Teopii ximiunoi kiHeruku (Teopis akTuBHUX 3iTKHEHb. Teopis

aKTUBOBAHOTro KoMmIuiekcy. [lepexinuuii cran. [ToBepXHs MOTEHI1aIbHOI €HEeprii).

Tema 6.4 — Kineruka JaHuoropux peakuiii. @oroxiMiuHi i pagianiiHo-
xiMmiuHi peakuii. (Oco0IMBOCTI 1 OCHOBHI CTa/Ii1 JaHIIOTOBUX peakiiii. OcoOIUBOCTI
KIHETUKM (OTOXIMIYHMX peakuid. 3akoHu ¢GoToxiMii. PIBHSHHA MIBHIKOCTI
dboToxiMiuHOT peakiii. KBaHTOBMII BUXi).

Tema 6.5 — 3araabHi mnoHarTa Karajgizy. (OcoONMBOCTI KIHETHUKH
KaTaNTHYHUX peakiiii. KatamiThyHa akTUBHICTH Ta celleKTUBHICTh. Kiacudikarris
KaTaliTUYHUX TporeciB. [lommpeHicTh Ta TpakTUYHE 3HAYEHHS KaTaJiTUYHHX
peakiiii. ['omorennmii katani3. CyTHICTh KaTamiTHYHOI All. 3MUTHH Ta PO3AUIBHHMA
MexXaH13MH KaTanizy. EHepreTuyHi niarpamu Xoy peakiniil. ['eTeporeHHuit kaTani3 Ta
KaTaii3aTopu).

3agnikoBuii MmoayJib 3. IloBepxHesi sBuma. BiaacTusBocTi 1ucnepcHux

CHCTEM.
3micToBuii MoayJnb 7. [loBepxHeBi siBUIIA
Tema 7.1 — Tepmoamnamika mnosepxHeBoro mapy (IloBepxHeBi cumm i

noBepxHeBuil map. TepmoauHamuuHi (QyHKLII TOBEpXHeBoro Imapy. Meron
HajumiIKiB ['100ca. IloBepxHeBHil HATAr SK Mipa BUIbHOI MOBEPXHEBOI EHEPTIi.
Piusunas ['166ca-I"enbMrosbiia A1 MOBEpXHEBOro mapy. BriuB Temmeparypu Ha
MTOBEPXHEBUI HATST, EHTPOIIIIO 1 TETUIOTY YTBOPEHHSI IIOBEPXHEBOTO II1apy.)

Tema 7.2 — IloBepxHeBi siBuIIA (Axaresis, 3MOYyBaHHS, KamUISIpHI SBUIIA.
PiBusaas  [lronpe, IOnra, IOnra-/romnpe, Jlammaca-lOnra, Kenbpina-Tomcona.
Enextpokaninspuicts, piBHsHHS Jlinmana. ApcopOriiine piBHsHHS —[1060ca.
Tepmonunamika aacopo6iii. KoncranTa angcopOmiiftHOT piBHOBAru.)

Tema 7.3 — AncopoOuis (I3orepmMu mnoBepxHeBoro Hatsary. IloBepxHeBa
akTuBHICTh. [loBepxneBo-akTuBHI peuoBuHU (ITAP). IlpaBuno Tpaybe, piBHSHHS
[umkoBcskoro. [3oTtepmu  ajcopOuii Ha Mexi po3uuH/ra3. Busin, anamis,
niHeapu3zalis 130tepmu Jlenrmiopa. Teopii moy1iMoIeKyISIpHOT a1coporii).

3microBuii moayab 8. [ucnepcHi cucremu. ONTHYHI Ta MOJEKYJISAPHO-
KIHETHYHI BJIACTUBOCTI JUCTIEPCHUX CUCTEM

Tema 8.1. 3arajibHi MOHATTS Kog0iAHOI XiMmil. (IToHATTS nUCciepcHOT cucTemy,
nucnepcHoi ¢as3u Ta qucnepciiiHoro cepenoBuila. JucnepcHicTh, MUTOMA MOBEPXHSL.
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Criocobu oTpUMaHHS Ta OYUCTKH JOucnepcHux cucreM. Kmacudikaris aucrnepcHUX
CUCTEM).

Tema 8.2. OnTryHi BJaacTuBocTi qucnepcHux cucreM (PoscitoBaHHs cBITIa
JTUCIIEPCHUMU crcTeMamMu. AHali3 piBHsSHHS Penes. 3akon byrepa-Jlambepra-beepa.
OnTu4H1 METOJIM aHANI3y TUCTIEPCHUX CUCTEM).

Tema 8.3. MoJiekyJIIPHO-KiHeTUYHI BJIACTMBOCTI JHUCIEPCHUX CHCTEM
(bpoyHiBcbkui pyx, nudysis y IUCEpCHUX cucTtemax. PiBHaHHs EiHmTeiiHa -
CmonyxoBcekoro. Cenumenrairisi. 3akoH CTokca Ta Horo aHami3. CeaumeHTaIinHui
a”aui3 cycnensiii. ['incomerpuunuii 3akon Jlammnaca).

3micTroBuii MoayJsb 9. EJNeKTpOKiHETHYHI BIIACTUBOCTI JTUCHEPCHUX CHCTEM.
CTifiKicTh Ta pyHHYBaHHS TUCIIEPCHUX CHCTEM.

Tema 9.1. TloaBiHMH egeKTpu4yHMUA wmap. EjekTpokiHeTHYHI sIBHIIA
(MexaHi13MU BUHUKHEHHS MOJIBITHOTO efeKTpuuHoro mapy. CydacHi ysIBAEHHS TIPO
roro OynoBy. IlpaBuno ®asnca-Ilanera. bymoBa wminenu 5niohoOHOrO 3010.
EnexTpokiHeTHYH1 sBHINA Yy JAWCHEpCHUX cuctemax. PiBHsHHS ['enbmrosnbiia-
CMOJTyXOBCBKOT0).

Tema 9.2. Koarymsmis nucniepcHux cucteMm ([lonstrs koarysnsmii. [lpaBuio
[lyneue-Tapai. IlpuHnunm Ta BUAW €IEKTPOJITHOI Koarymsiii 30iiB. Kineruka
koaryJssiiii 3a CMOITYXOBCHKHUM).

Tema 9.3. Criiikicte Ta pyiiHyBaHHs aucnepcHux cuctem (Teopis JJIDO.
dakTopy CTIMKOCTI IMCHEPCHUX CHUCTEM. MexaHi3MHu cTalumi3aiii JUCTepCHUX
CHCTEM).



Jns peakiii A (TaGnuIsl) BU3HAYUTH:

2. 3aBaaHHs 1A iHAUBIAYaJbHOI0 CAMOCTII{HOT0 BUKOHAHHS

JlomaniHe po3paxyHkoBe 3aBaanHs Ne 1

«XiMIYHA TEPMOUHAMIKAY

1. CrannapTHuii 1300apHMii TerioBuit eekT 3a Temmnepatypu 298 K.

2. CraHmapTHUM 1300apHHI Ta 130XOpHUM TeTUIOBUH eeKT 3a TemnepaTypu T.
3. CrangapTHy 3MiHY eHTpomii 3a Temnepatypu 298 K.

4. CrangaptHy 3MiHy eHeprii [160ca (cTtanmapTHy XIMIYHY CIIOPiIHEHICTH) 3a
temneparypu 298 K.
5. CrangapTHy XIMIYHY CIIOPIIHEHICTh MpH 3aAaHiil Temmepatypl T (3a piBHSHHSIM
Tromkina-1lIBapimana).
6. CrangaptHy KoHCTaHTY piBHoBarn K° ta emmipnuni koncranTu pisHoBaru Kp i K¢
npu temneparypi T.
7. SlkuM YMHOM BIUIMBA€ MiABUILIECHHS TeMIEpaTypH, 30UIbIIEHHS TUCKY, JOJaBaHHS
1HEPTHUX Ta31B HA 3HAYCHHS KOHCTAHTH PIBHOBAard Ta Ha BUXIJ MPOJYKTIB peakiii
(B1AMOBIAL J€TadbHO OOIPYHTyBaTH, KopucTyrouuch mnpuHuunom Jle Illarenbe-

bpayna).

Ne Peakmus T,K | Ne Peakmus T,K
1| CH4 + 3Cl, = CHCI3 + 3HCI 800 | 16 | CHCI3 + 2HCI = CH3Cl + 2Cl;, 500
2 | CO;z +4H; = CH4 + 2H,0 1000 | 17 | CH4 + Cl, = CH3Cl + HCI 600
3 | 4NH3 + 303 = 2N, + 6H,0 600 | 18 | CH3CHO = CH4 + CO 700
4 | CHy + CO2=2CO + 2H; 700 | 19 | CoHs0H = CyH4 + H20 800
5 | 4HCI + O, = 2H,0 + 2Cl, 900 | 20 | 2NO + Cl, = 2NOCI 900
6 | 2H,0 + 2Cl, = 4HCI + O, 1000 | 21 | 2CgH5CH3 = M-CgH4(CHg3), + CgHg | 1000
7| SOz + Cl; = SO,Cl; 800 | 22 | CH4 + 2H,0 = CO; + 4H; 1200
8 | 2NH3+3S03=N;,+3H,0+3S0O; 1200 | 23 | 2C3Hg + 90, = 6CO, + 6H,0 600
9 | 2Cl; + 2H,0 = 4HCI + O, 1300 | 24 | C,Hs0H + 30, = 2C0O; + 3H,0 500

10 | 2C,H50H = (C2Hs)20 + H,0 1000 | 25 | 2C3Hg + 90, = 6CO; + 6H,0 700

11 | CO;, + 3H, = CH30H + H,0 1200 | 26 | CH4 + 2Cl; = CH,CI; + 2HCI 1100

12 | CH5Cl + 2Cl, = CHCI3 + 2HCI 600 | 27 | CH4 + 1, = CH3l + HI 500

13 | 2C;H50H = (CH3),CO + 3H, + CO | 500 | 28 | CO + 3H, = CH4 + H20 900

14 | 4NH;3; + 50, =4NO + 6H,0 700 |29 | CO + H,; = CH30H 800

15 | C,Hs0H = CH3COH + Hp 1100 | 30 | C,Hg + Cl, = C,HsCI + HCI 500




JlomMalniHe po3paxyHKoBe 3aBAaHHs Ne 2

«®dazoBa piBHOBaI‘a B OJHOKOMITIOHCHTHHX CUCTCMax».

3amana piauHa (Tabnuus) KUMUTH MpU craHpapTHomy THCKy (P3=101325I1a) npu
temneparypi Ti. 3a tucky P, pinuna kunuth npu temmnepatypi T,. 3a A0IMOMOro
piBHsAHHA Knaneiipona-Knay3iyca nis n1Box temmneparyp:

1. Po3zpaxyBaTu MOJSIpHY Ta TUTOMY TEIJIOTY BULIAPOBYBAHHS P1IUHMU.

2. PospaxyBatu TemmepaTypy KHUITIHHS PIIHUHH 3a TUCKY Ps3.

3. Pospaxysatu THCK (P,), mpH SKOMYy TeMmmeparypa Kumiues 3pocte Ha 20°C
BigHOCHO Tj.

4. Sy kinbkicTh Temnotu Tpeda Hagatu 500 r piauHU, 00 NEpEeTBOPUTH il HA

napy? BBaxaTu, 110 piliHa 3HAXOAUTHCS MPU TEMIIEPATYpl KUIIHHS.

No Piguna ®opmyna | Ty, °c T,, °c P,, IIa | P3, Ila
1 AHiTIH CeHsNH, | 184,4 | 192,6 | 125000 | 185000
2 AILIETOH CH;COCH; | 56,24 | 64,5 |132000 | 190000
3 benzonoBuii cnupt Ce¢HsCH,OH | 204,7 | 218,6 | 145000 | 195000
4 benzon CsHs 80,1 | 93,8 | 150000 | 200000
5 Byranon C4H,OH 117,5 | 122,7 | 125000 | 205000
6 Bona H,O 100 | 120,7 | 202000 | 215000
7 I'excan CeH1o 68,95 | 86,2 | 165000 | 120000
8 JliopoMMeTaH CH,Br, 97 118,9 | 195000 | 250000
9 Ji0yTunoBuii eTep C3sH,0C3H, | 142 | 160,5 | 160000 | 125000
10 HixmopmeTaH CH,Cl, 40 55,8 | 170000 | 130000
11 JlietunoBwii erep C,HsOC,Hs | 34,6 | 51,7 | 175000 | 135000
12 | I300yTuIOBHI CIUPT C4HyOH 107,2 | 126,2 | 195000 | 155000
13 Macisgna Kuciora C3;H;COOH | 163,2 | 190,3 | 200000 | 160000
14 MypaiimrHa K1cjioTa HCOOH 100,7 | 139,8 | 205000 | 165000
15 HitpomeTan CHs;NO, 101,2 | 128,9 | 215000 | 170000
16 H-Ilentan CsHy 36,1 | 41,3 | 120000 | 224000
17 [Tipuaua CsHsN 115,3 | 124,3 | 130000 | 125000
18 [Tpomanon C3;H,OH 97,2 | 104,1 | 135000 | 132000
19 Terpaxitop-meTaH CCl, 76,54 | 87,8 | 140000 | 145000
20 Tomyon CsHsCH;3 110,6 | 122,5 | 145000 | 150000
21 Tpuxnopmeran CHCI, 61,3 | 73,3 | 150000 | 125000
22 | Tpuxmopourosa kucnora | CCI,COOH | 195 | 209,2 | 155000 | 205000
23 O1roBa KHACJIOTa CH3COOH | 118,1 | 129,9 | 125000 | 125000
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24 docren COCl, 8,3 21,2 | 160000 | 165000
25 XmopOeH3om CeH:Cl 131,7 | 151,2 | 165000 | 160000
26 Iukaorekcan CeH1o 814 | 98,6 170000 | 170000
27 [ukmonenTan CsHyo 49,3 | 76,6 | 224000 | 175000
28 ETtanon C,Hs0OH 197,3 | 223,7 | 180000 | 140000
29 ETuneHriikois OHC,H,OH | 197,85 | 216,2 | 190000 | 150000

Jlomanine po3paxyHkoBe 3aBaaHHs Ne 3-A

«PiBHOBara pijiuHa-map»

Jlana 3aneXxHICTh CKIaAy piakoi (x) 1 razonoaioHoi (y) da3 Big remneparypu (1) nmns
OiHapHOi piakoi cucteMu A — B nipu cranomy Tucky P. Cknanu x 1 y BUpaxkeHi y
MOJISIPHUX IPOLEHTaX peYOBUHU A (TaOmuis).

1. [ToOymy¥iTe rpadik 3aaeKHOCTI CKiIaay mapu (y) Bil Ckiamy piakoi ¢asu (x)
npu P = const.

2. [ToOynyiiTe rpadik 3a1€KHOCTI CKIIaJ — TEMIIepaTypa KUITIHHS.

3. Busnauutu Temmeparypy KHUIIHHS CHUCTEMH, SKa MICTUTh @, Bar.%

KoMrioHeHTa A. Axwmii ckiax mepioi OynwOamku mapu? I[lpu kit Temmepatypi
3HUKHYTHh OCTaHHI Kparuil piAMHY Ta SKUH 1X cKiaa (J01aTKoBa TaOIuIls)?
4, BusnauuTtu ckiaa mapu, 10 3HAXOAUTHCS Y PIBHOBA31 3 PIJIKOIO OIHAPHOIO
CUCTEMOIO, SIKa KUMUTh 3a Temrepatrypu T;. 3a JOMOMOTOIO SIKOTO E€KCIEPUMEHTY
MO>KHA BU3HAYUTH CKJIaJ PIIMHU, 1110 TTIOYWHAE KUITITH 3a Temneparypu T1?

5. SIkuii KOMIIOHEHT 1 y SIKif KUTBKOCTI MOXE OYTH BHUAUICHUN 13 CUCTEMH, IO
micTuThb b kr pedoBunm A i d kr pewoBunu B?
6. Sxoro KOMIMOHEHTA Ta SIKY KiJIbKICTh HEOOX1THO JOJATH J0 3a3HA4Y€HO1 B 1I. 4
CyMilii, o0 BUMIILIA a3€0TPONHA CyMil?
7. SIka KiIbKICTh peyoBUHU A (KT) Oyne B mapax 1y piakoi ¢asu, sikmo 10 kr
CYMIIlll, IO MICTUTh @ Bar.% pPedyoBUHU A, HArpiTH 10 Temneparypu T;?
A, Bar.% A, Bar.%
Ne Cucrema T,K T,K
X y X y
A —HNO; 373 0 0 394 | 40,2 | 60,2
B -H,0 379,5 8,4 0,6 391 46,5 | 759
1 |mpH P =10,33310" ITa 385 12,3 1,8 385 53 89,1
3915 | 221 6,6 372 61,5 | 921
3946 | 30,8 | 16,6 357 100 100
394,9 38,3 | 38,3
A —HNO; 391,1 0 0 400,3 40 47
5 B - C,H,0; 395,1 10 3 393,3 50 82

npu P = 10,07910* I1a 399,5 20 8 378 60 96

4016 | 33,3 34 | 358,3 | 100 100
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A —HF 373,6 0 0 |381,7| 444 | 633
B - H,0 3758 | 92 | 18 |3747| 503 | 81
npu P =10,133'10* ITa 379,8 | 189 | 64 | 3719 | 522 | 86,2
381,4 | 22,8 | 10,6 | 367,9 | 54,2 | 92,2
3833 | 279 | 178 | 3596 | 582 | 958
384,7 | 338 | 305 | 352 | 61,7 | 989
3854 | 358 | 358 | 3065 | 87,9 | 99,5
3844 | 39,7 | 475 | 2924 | 100 | 100
A—-H,0 435 0 0 [371,7] 30 | 905
B — CsH,0, 431,8 2 10 | 3709 | 50 | 90,8
npu P =10,333'10" ITa 4278 4 19 | 3709 | 90,8 | 90,8
419 6 36 | 3709 | 96 | 918
395,5 8 68 | 371,1 | 98 92
3825 | 10 | 811 3716 | 99 | 945
3736 | 20 89 | 373 | 100 | 100
A —H,0 390,7 0 0 |3658]| 57,7 | 75
B — u-C4H3,0 3845 | 39 | 26,7 | 3667 | 988 | 80,8
npu P =10,133'10* ITa 3826 | 55 | 32,3 | 3684 | 99,2 | 843
370,9 | 257 | 62,9 | 371,7 | 99,7 | 92,9
370,2 | 275 | 64,1 | 373 | 100 | 100
369,3 | 30,5 | 66,2
366,4 | 50,6 | 74
A —H,0 381,4 0 0 |3622| 67 67
B — i30-C4H100 370,8 | 135 | 40,1 | 3625 | 975 | 67,2
npu P =10,133'10* ITa 3701 | 15 42 | 3645 | 986 | 71,4
369 | 17,2 | 446 | 3664 | 991 | 78,2
363,3 | 39,7 | 626 | 373 | 100 | 100
3625 | 56,4 | 66,6
A—-H,0 377,5 0 0 |[3643] 875 | 68,1
B — CsHy,0 371 17 32 3648 | 949 | 703
(2-meTurn-30yTHIT-2-011) 365,3 34,2 | 553 | 366,4 | 97,7 | 757
npu P = 10,24610* ITa 364,3 | 538 | 634 | 370 | 99 86
364,2 | 659 | 659 | 3733 | 100 | 100
A-CS, 329,2 0 0 |[3128] 448 | 59,8
B — CH;COCH; 327 1,9 | 83 | 3123 536 | 62,7
mpu P = 10,133'10* ITa 3244 | 48 | 185 | 312,1 | 653 | 66,1
3196 | 134 | 351 | 3123 | 789 | 705
317 | 186 | 443 | 3135 | 879 | 76
3144 | 29,1 | 525 | 3165 | 96,8 | 886
3133 | 38 | 574 |319,3| 100 | 100
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9 |A-CH;OH 349,7 0 0 |3287]| 566 | 552
B - CCl, 3491 | 0,2 2 329 | 725 | 591
npu P =10,333'10" ITa 3454 | 04 12 | 3294 | 764 | 60,3
3406 | 1,3 | 242 |330,1 | 838 | 649
335 3 38,3 | 331,2 | 88,3 | 69,6
3324 | 51 | 445 |3339 | 948 | 823
330 | 124 | 50 |3358| 979 | 91
329,3 | 24,8 | 522 | 3371 | 993 | 96,7
328,8 | 40,1 | 53,7 |337,7 | 100 | 100
328,8 | 453 | 541
10 | A —CH3OH 351,6 0 0 [3294 | 249 | 599
B — CgHs 3412 | 24 | 175 | 3294 | 645 | 645
npu P =9,670'10° [a 336,9 | 36 | 30,1 | 3299 | 785 | 66,6
3333 | 47 | 435 | 3306 | 847 | 71,3
3318 | 52 | 487 |331,3| 90,2 | 771
330,3 | 83 | 534 |3361| 100 | 100
3298 | 9,2 | 546
11 | A—CH;OH 363,2 0 0 |330,7| 586 | 61
B — CgHs 3424 | 28 31 | 3306 | 695 | 62,5
npu P =10,133'10* ITa 339,8 5 395 | 331,1 | 81,7 | 655
334,4 9 485 | 3329 | 902 | 73
331 27 | 575 | 3354 | 968 | 90
3308 | 44 | 585 | 3364 | 988 | 942
337,7 | 100 | 100
12 | A—C,H:O 342,8 0 0 |3414] 629 | 505
B — CgHs 342,6 4 15,1 | 342 | 71,08 | 54,9
npu P = 1'10° ITa 342 15 | 353 | 3433 | 79,8 | 606
3412 | 29,8 | 405 | 3448 | 87,2 | 68,3
340,8 | 42,1 | 436 | 3474 | 939 | 787
341 | 537 | 466 | 351,1 | 100 | 100
13 | A—C3H:O 337,7 0 0 [3291]| 60 | 656
B — CH;OH 3359 | 48 14 | 3286 | 80 80
mpu P =10,133'10* ITa 3331 | 176 | 31,7 | 3288 | 95 87
331,3 | 28 42 3291 | 982 | 96
3302 | 40 | 516 | 3295 | 100 | 100
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14 | A - C3HO 332,9 0 0 |[3343] 536 | 59,8
B — CHClI; 3333 | 79 6 |3333| 61,8 | 69,8
npu P =9,760'10" I1a 3342 | 143 | 11,6 | 3319 | 715 | 79,2
3348 | 186 | 16 |[331,2 | 77 | 848
3352 | 26,6 | 235 |330,2 | 821 | 901
3354 | 394 | 394 | 329 | 915 | 954

335 | 462 | 52 | 3282 | 100 | 100
15 | A—C4HgO, 334,3 0 0 [3329] 755 | 83,2

B — CHClI; 33 | 186 | 10,3 | 3318 | 827 | 89
npu P = 1'10° ITa 336,8 | 34 | 318 (3308 | 89,2 | 936
3364 | 46,8 | 515 | 330 | 949 | 973

3352 | 57,8 | 652 | 329 | 100 | 100

334 | 67,3 | 757

16 | A - C3HsO 373 0 0 [3609] 50 | 452
B - H,0 368 1 11 | 361,3| 60 | 492
mpu P = 10,133'10* I1a 365 2 216 | 362 70 | 551
363,5 4 29 |3635| 80 | 641
362,3 6 34 |3645| 85 | 704
3615 | 10 | 37,2 [ 3658 | 90 | 77,8

361,1 | 20 | 392 | 367 | 94 84

360,9 | 30 | 404 |370,3| 100 | 100

360,8 | 40 | 424

17 | A—C4H,00 325,6 0 0 |[3242] 59,1 | 50,4
B — CsH1,0, 3245 | 18 | 225 | 3253 | 765 | 645
npu P = 0,66810" I1a 324,1 27 | 32,2 | 3265 | 86,38 | 75,2
3238 | 355 | 39 |[327,7| 92,1 | 833

3238 | 435 | 416 |329,1| 100 | 100
18 | A—C4H,,0 353,6 0 0 |[3495] 61,3 | 57,8
B — CsH1,0, 3512 | 161 | 21 | 3502 | 77,7 | 70,5
mpu P = 2,200.104 Ia 3499 | 313 | 375 | 351,3 | 87,3 | 807
3494 | 474 | 479 | 3533 | 100 | 100
19 | A—CsHy,0 399 0 0 3899 722 | 741
B — CsH10, 3942 | 219 | 334 | 3898 | 77,9 | 786
mpu P = 10,13310° ITa 3919 | 372 | 482 (3899 | 838 | 844

3909 | 514 | 58 |390,1| 93 88

390,1 | 66,4 | 69,2 | 390,5 | 100 | 100
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20 | A—CHCl, 337,6 0 0 [3289| 287 | 488
B — CH;OH 3371 | 29 | 83 |3275| 385 | 542
npu P = 10,00010* ITa 3354 | 63 | 16,1 |326,7 | 51,8 | 589
3337 | 10,3 | 24 | 3267 | 70,7 | 67,8
332,1 | 152 | 323 | 330 | 90 | 823
3305 | 21,2 | 41,2 | 3344 | 100 | 100
21 |A—cCCl, 350,9 0 0 [3374] 411 | 569
B — C,HsO 3478 | 32 | 16,6 | 3369 | 557 | 59,7
npu P =9,93310" I1a 3454 7 26,5 | 3366 | 63 63
3433 | 114 | 354 |337,3| 729 | 66,9
3414 | 166 | 435 | 343 | 89 84
3396 | 23 | 49,8 | 3489 | 100 | 100
338,3 | 31 | 536
22 |A—cCCl, 347,1 0 0 |3446 | 513 | 528
B — C,Hs0, 347 05 | 08 | 3446 | 588 | 58,7
npu P =9,140'10" I1a 3463 | 7,3 10 | 3448 | 693 | 65
3458 | 159 | 20,2 | 3451 | 792 | 72
3452 | 28 | 324 | 3456 | 894 | 85
3449 | 352 | 389 | 3464 | 100 | 100
3447 | 42,9 | 459
23 | A—C;H; 381 0 0 |3739]| 638 | 57
B — C4Hy0 3766 | 11,4 | 21,8 | 3749 | 76,2 | 64,1
mpu P = 10,133'10% ITa 3749 | 21,1 | 334 | 3763 | 844 | 71,2
3741 | 355 | 442 | 3777 | 89,7 | 77,3
3738 | 441 | 48 | 3802 | 965 | 87
3736 | 58,8 | 544 | 3834 | 100 | 100
24 | A — tpanc-C,H,Cl, 337,6 0 0 [3173] 343 | 68
B — CH;OH 33,4 | 07 | 51 | 316 | 438 | 728
npu P = 10,13310* ITa 3335 | 2,8 | 16,8 [ 3149 | 769 | 76,9
3295 | 508 | 304 | 3156 | 88,6 | 79
3253 | 112 | 452 | 3161 | 965 | 83
321,1 | 18,7 | 53,8 | 319 | 99,6 | 944
319 | 246 | 59,3 | 321,3 | 100 | 100
317,8 | 294 | 653
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25 | A — mmc-C,H,Cl, 337,6 0 0 325 | 51,3 | 60,9
B — CH;OH 336,3 | 29 | 89 [3248 | 57,1 | 634
npu P =10,133'10* ITa 3348 | 48 | 13,7 | 3245 | 651 | 651

331 | 136 | 331 [3253| 8 | 70,8
3299 | 16,9 | 37,1 [ 3259 | 916 | 74
326,7 | 314 | 504 | 3293 | 99,6 | 87,3
326,1 | 36,5 | 53,9 |3308 | 99,8 | 939
3254 | 426 | 57,6 | 3333 | 100 | 100

26 | A—CS, 329,2 0 0 [3123] 77 | 705
B — CH;COCH; 325 39 | 138 | 313 | 845 | 73
npu P =10,133'10* ITa 3223 | 81 | 252 | 3153 | 935 | 841

318,8 | 138 | 36,7 |317,7 | 98,1 | 924

316 | 22,8 | 46,7 | 319,3 | 100 | 100
3143 | 315 | 534
3125 | 57 | 625

B — CH;OH 336,5 3 11,7 | 3288 | 69,3 | 735
npu P =10,133'10* ITa 3343 | 10,9 | 235 | 3286 | 80 80
3324 | 207 | 35 |3287| 95 94
330,8 | 328 | 456 [329,1 | 982 | 976
329,7 | 475 | 57,2 | 3295 | 100 | 100
Jlooamxoei dani 0o JI3 Ne3-A:
Ne T1 a b d No Tl a b d
1 [ 35| 65 | 81 | 19 | 14 [3325] 70 | 37 | 63
2 | 394 | 60 | 62 | 38 | 15 | 334 | 70 | 30 | 70
3 | 365 | 75 | 67 | 33 | 16 | 365 | 80 | 90 | 10
4 |39 | 50 | 22 | 88 | 17 | 325 | 65 | 55 | 45
5 | 370 | 45 | 20 | 80 | 18 |3505| 75 | 65 | 35
6 | 370 | 35 | 68 | 32 | 19 | 393 | 35 | 55 | 45
7 | 370 | 30 5 95 | 20 | 332 | 25 | 50 | 50
8 | 320 | 20 | 30 | 70 | 21 | 343 | 25 | 35 | 65
9 |33 | 30 | 27 | 73 | 22 | 345 | 75 | 53 | 47
10 | 335 | 25 | 62 | 38 | 23 | 377 | 80 | 83 | 47
11 | 340 | 15 | 12 | 88 | 24 | 325 | 25 | 51 | 49
12 | 345 | 75 | 64 | 36 | 25 | 330 | 25 | 55 | 45
13 | 332 | 30 | 73 | 27 | 26 | 319 | 20 | 59 | 41
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s enextpoximMiuyHoro eneMenTa (tadmuus) npu T = 298 K:

JlomanrHe po3paxyHkose 3aBaanHs Ne 3-b

«EnexTpoximis»

— 3alMcaTy PIBHSAHHA XIMIYHMX peaKIlii, K1 mepediraroTh Ha €IeKTPoaax;
— BKa3aTH KaToJ Ta aHOJI;
— O0YHMCITUTH KOHCTAHTY PiBHOBATH;

— O0YMCITUTH €NEeKTPOIHI MOTEHLIaIN HaIliBEJIEMEHTIB NPU 3aJaHUX aKTHBHOCTSIX

10HIB;
— po3paxyBatu enektpopymiiny cury (EPC).

Ne | ['anpBaHIYHHI €JIEMEHT CranmapTHi TOTSHITIATH

1 | Pt|Ag™, Ag | Crt, Cref | Pt Ag” +1le=Ag" Ccr*+le=Cr
a0l 05 02 01 ¢’ =2,00B ¢’=-041B

2 | Pt]Cr*,Ccr||Co®, Co™ | Pt cr*+1le=cCr* Co”* + 1e = Co™
a 01 005 05 01 ¢’ =-0,41B; ¢ =+1,95B.

3 | Pt|U*, U | Co®, Co™ | Pt U™ +1e=U*" Co>* + 1e = Co™
a 0,1 004 005 0,2 ¢’ =-0,64B ¢’ =+1,95B.

4 | Pt|Crt, Cr | sn™, Sn” | Pt crf+le=Cr* Sn** + 2e = Sn**
a0l 02 03 01 ¢’ =-0,41B; ¢’ = +0,15B.

5 | Pt|UY, U¥ | Crt, crf|pt uU* +1e=U* Crf+le=Cr
a 05 005 05 0,01 ¢’ =-0,64B ¢’ =-0,41B;

6 | Pt|Ce™, Ce* | Fe™, Fe™ | Pt Ce™ +1le=Ce™ Fe’* + 1e = Fe**
a 01 005 05 01 ¢’ =+1,74B ¢’ =+0,771B

7 | Pt|Cu®, Cu’| Sn™, Sn®" | Pt Cu**+1le=Cu’ Sn** +2e = Sn**
a0l 05 02 01 0°= +0,159B ¢° = +0,15B.

8 | Pt|Cr¥, Ccr||Ag”, Ag® | Pt cr*f+1le=cCr* Agt +1le=Ag"
a 02 006 03 07 ¢’ = -0,41B; ¢©’=2,00B

9 | Pt|Ce™,Ce® || TP, TI" | Pt Ce™ +1le=Ce™ TP +2e=TI"
a 01 005 05 0,1 ¢’ =+1,74B ¢’ =+1,28B

10 | Pt U™, U™ |[In®" | In"| Pt U* +1e=U" In** +2e = In*
a0l 05 04 01 ¢’ =-0,64B ¢’ =-0,40B

11 [ Pt| TP, TIT | Mn** , Mn*" | Pt TP +2e=TI Mn** + 1e = Mn*"*
a 01 002 06 02 ¢’ =+128B ¢’ =+1,51B.

12 | Pt|Pb*™, Pb* || Fe*", Fe™ | Pt Pb* + 2e = Pb** Fe** + 1e = Fe**
a 01 05 005 01 ¢’ =+18B ¢’ =+0,771B

13 | Pt|V**, V¥ || Ag®, Ag'IPt V¥ +1e= V¥ Ag” +1e=Ag"
a 01 06 02 08 ¢’ = -0,255B. ¢’=2,00B

14 | Pt|U™ U || TP, TI"| Pt u* +1e=U" TP +2e=TI"
a 01 008 05 02 ¢’ =-0,64B 0’ =+1,28B

15 | Pt|MnOs*, MnO** || Fe®*, Fe*" | Pt MnO,* + 1e = MnO,* | Fe** + 1e = Fe*
a 005 001 02 01 o =+B ¢’ =+0,771B

16 | Pt|Fe’*, Fe*" || TIP*, TI°"| Pt Fe’ + 1e = Fe** TP +2e=TI"
a 00501 0,07 0,03 ¢’ =+0,771B 0’ =+1,28B

17 | Pt In"", In" || V", V7| Pt In*" +2e=1In" V& +1e=V*
a 01 02 05 02 ¢’ =-0,40B o’ = -0,255B.

17




18 Pt | PU4+ Pu3+ ” Pb4+ Pb2+ P
] , t A+ — 3
a 01 005 05 04 | Pg_ 1'0137‘0? ’ P(k))4+ + 2e = Pb”
19 | Pt|Pu0,”, PuO, || TI*, TI*| Pt A R
a 0,05 0,01 0.2 ' 0.4 g_z 0'{'9]]-2 = PuO, T(|) +1le =Ti¥
20 | Pt|RuO4 RuO,* I Feo* Iée“ ¢ =Y, B ¢’ =-0,37B
! ’ Pt - —_ - T -
a 002 001 04 01 | :fclf S“Jrg 519e 5 RuO,” Fg3 + e = Fe?
21 | Pt[In?", In" || IrCl¢Z, IrCls® | Pt I+ 2’@ - ) :;0,771B
a 01 02 05 0,6 0_ 0 4O_Bn Irg:le +le= |rC|63'
22 | Pt|Pu™, Pu® || Sn*, Sn”" | Pt ‘Flfu; YT 0" =+1,02B
a 02 005 04 0,05 0_ +0 37_ Pu S|(’)] +2e = Sn%t
23 Pt | Ti3+' Ti2+ ” Pb4+ ’ Pb2+| Pt '(Iei3:+ 11 _0T32+ (0] 4:+ +O,1SB
a 00101 0,05 0,02 0_ o ?6‘,7—8 ! P(t)> + 2 = Pp%*
24 | PtV VZ [P, PUT | Pt $3+‘+ 1 S ¢ = +1,8B
a 0’2 Oa5 0,2 018 0_ 0e25_ Pg + 1e = Pu3+
25 | Pt]In*, In" [ T, Ti¥' | Pt e 3e ot ¢ =+09708B
a 001 01 005 02 o T+ 1e=T1"
26 | Pt|U*, U™ ||RuOs", RuO,” | Pt 8“ + ]_’e —UF ¢ = __0’378
a 01 05 005 001 0= 0648 RuO, +le= RUO.Z
27 | Pt]Cu™, Cu”[[Pb™, PO*" [Pt i + 1o = CFF g 20598
28 Pt | Ce4+' Ce3+ || In2+ , In+ | Pt 33_‘_ " l’e — V2+ (P Sf +1,8 B
a 0,15 0,05 0,21 0,17 0- g 25_58 Ir:) +2e=1In"
29 | Pt[Pu™, P | T, TiZ' | Pt gu“ T le = Pl ¢ =-040B
a 02 005 04 0,05 0 4+ 37— Pu T(|) +1e =Ti%
30 Pt | |n2+ , In+ ” TI3+ , TI2+ | Pt %3:4_ 2’ _OI B+ (P 3? _0’37B
a 01 02 05 0,6 0_ €= TP +2e=TI
(P — '0,40 B (PO - +1,28 B
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JloMmaniHe po3paxyHKoBe 3aBaaHHs Ne 4

«XimiyHa KIHETHKA. 3aJ1eXHICTh MIBUAKOCTI XIMIYHOT peaKIii BiJl TEMIIEpaTypu»

3a 3HAYEHHSIMU KOHCTAHT IMIBUAKOCTI XIMIYHOI peakiii 3a JABOX TeMmepaTyp
(Taby.) BUBHAYUTH:

1. Enepriro aktuBaiii (y k1x/MoJib).

2. IlepenekcrioHEeHIIMHUM MHOKHUK y PIBHSIHHI AppeHiyca.

3. KoncranTy mBuaKoCTi 3a Temnepatypu 7Ts.

4. KiapkiCTh BUXIJHOT PEUYOBMHHM, BHUTPAUYCHOi 3a 4yac T (XB), SKIIO MOYAaTKOBA
KOHIeHTpais gopiBHioe Co (Moabs/om°) (Temmeparypa Ts).

5. TemnepaTypHuit KoediIll€EHT MIBUJKOCTI peakilii B iHTepBai TemnepaTtyp Bia 7T
no Ts.

6. Sk 3pocTe MIBUAKICTH peakilii, Mpu MiABUIIEeHH] TemnepaTypu 3 T 1o T + 25.
(3aranbpHuit MOpsAIOK peakilii 1opiBHIOE N. PO3MIpHICTh KOHCTAHT MIBUIKOCTI JJIst
peaKiliil mepuoro MOPsaKy — XB™, st peaKiliil Ipyroro MopsjKy — xB ™ 1M MO

l).

Ne Peakmist T, K kq T, K ko T3, K| 1 Co
| Mo Bz 2HBr 574 | 00856 | 497 | 36-10% | 483 | 60 | 01
2 :'2;23” — 2HEr 550 | 0,159 | 524 | 2,6-10° | 568 | 10 | 0,1
3 :'2:4’2'2 —2H 509 | 0,00146 | 672 | 57102 | 648 | 28 | 2.8
4 :'2:4’2'2 —2H 683 | 00659 | 716 | 0375 | 693 | 27 | 18
5 |21~ Havl, 456 |9.42.107 | 700 |310-10%| 923 | 17 | 23
6 |2 >Ferh 628 | 81.10° | 780 | 0106 | 976 | 18 | 18
7 ﬁ'\:'%_’ N2+ O, 1525 | 47059 | 1251 | 1073 |1423| 45 | 28
g | 2NOz > Not 20, 086, | 672 |1165| 9770 | 1058 | 65 | 1,7
g | N2Os > N0s 050, 298 | 0,00203 | 288 |4,75.10*| 338 | 32 | 09
10 EET} 0,5P2 + 1.5H, 953 | 00183 | 918 | 38-10° | 988 | 80 | 08
11 §221C|2 — S0, +Cl 552 | 6,1-10° | 593 |1,32.10°| 688 | 35 | 25
12 ES?'Z — CO+Cl 655 | 5310° | 745 | 0676 | 698 |104,5| 0,8
13| 0 7 HO > CO RO | 268 | 000031 | 313 | 000815 | 303 | 89 | 38
14 ;38(1:'2 — CO+Ch 655 | 53.10° | 745 | 0676 | 698 | 104 | 08
15 | C,H;ONa + CHsl — 273 | 0,0336 | 303 | 2,125 | 288 | 10 | 087
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C,HsOCHs + Nal
n=2

16

CH,(OH)CH.CI + KOH —»
CH,(OH)CH,0OH + KClI
n=2

297

0,68

316

5,23

303

18

0,96

17

CH,CICOOH + H,0 —»
CH,OHCOOH + HCI
n=2

353

2,22.10°

403

2,37-10°

423

26

0,5

18

CH3CO,CsH5 + NaOH —
CH5COsNa + C,HsOH
n=2

282

2,307

318

21,65

343

15

0,9

19

CH5CO,CH3; + H,0 —»
CH3CO,H + CH3;0H
n=2

298

6,53-10™

308

1,66-10°

313

25

1,6

20

CH3;CO,CH3 + H,O —»
CH3CO,H + CH3;0H
n=2

298

1,61-10%

313

3,9-107

323

80

2,9

21

CH3;CO,CoH5 + H,O —
CH3;CO,H + C,HsOH
n=2

273

2,05-10°

313

1,1-10°

298

67

3,5

22

2CH,0 + NaOH —
HCO,Na + CH3;0H
n=2

323

55107

358

0,294

338

0,5

23

(CH3)2804 + Nal —»
CHl + Na(CH3)SO,4
n=2

273

0,029

298

1,04

265

100

3,9

24

CsHsCH,Br + Co;HsOH —
CeHsCH,OC,H5 + HBr
n=2

298

1,44

338

2,01

318

90

2,7
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JloMalHe po3paxyHKoBe 3aBIaHHA Ne 5

«Konoinna ximis. bynosa miren. Enekrpodopes.»
[Ipn pocratHbO TMOBUILHOMY BBEACHHI po3uMHy pedyoBuHH B (koHuentpamis Csg,
00'eM V) y po3unH peduoBuHU A (KoHIEHTpalisi Ca, 00'eM V) MOXKIMBE YTBOPEHHS
3010 (Ta0JIHILIsA).
1) HaBenith piBHSAHHS XIMIYHOi peakilii y MOJICKYJISIpHIN, 10HHIM TOBHIA 1 10HHIN
CKOpoueHii ¢dopmax; po3paxyiTe, ska pEUOBHMHA B3ATa Yy HAAJUIIKY; 3aMUIIITH
dbopMyITy MiIesu 30JT1O.
2) BkaxiTtb, 710 KOTO MOJIIOCY OYAyTh IPSIMYyBaTH YaCTUHKH 30J1I0 Y MOJIi MMOCTIMHOTO
SIIEKTPUYHOTO CTpyMy? Sk HasuBaeThes 11e siBuiie? OOYHCIITh, 3 KO MIBHIKICTIO
(MM/XB) OyIoyTh NEpecyBaTHCS YACTUHKH 30JI10, SIKIIO J1€JIEKTpUYHA MPOHHUKHICTh
cepenosumia € = 80,1, B's3kicTs 1 = 0,001 ITa-c, Bimcranp Mixk enekrpomamu 30 cMm,
Hampyra Ha enekrpojax nopiBHIoe (75+5-N) B, enekrpokiHeTH4HME moTeHIial (1o
moyito) nopiBaioe = (350-5-N) MB (1e N — Homep Bartioro BapiaHty).
3) Hakpecinith cxemy OyOBU MOABIMHOIO €JIEKTPUYHOrO IIapy, IO YTBOPHUTHCS Ha
MOBEPXHI YACTUHKH 30J110, MOKAXKITh 1 MOSCHITH XiJ 3aJ€KHOCTI "MOTEHLIATl —
BIJICTaHb BiJ TBepaoi ¢da3u". HapucyiiTe sk 3MIHUTBCS X1 3aJIKHOCT] "IOTEHITIAT —
BIJICTaHb BiJl TBep0i Pa3u" npu 3poCcTaHH1 1I0HHOI CHJIM PO3UHHY.

BJ:IQ). A Ca, MOJIB/TT V, MIT B Cg, MOJIB/TT Vg, MII
1 NiCl; 0,09 84 Li,S 0,04 50
2 Pb(NO3), 0,068 60 KOH 0,05 30
3 H,SO4 0,015 50 BaCl, 0,02 47
4 SnCl, 0,059 60 K>S 0,038 44
5 MgCl1, 0,02 24 NaOH 0,057 70
6 NH4CNS 0,025 80 AgNO3 0,05 68
7 (NHy)2S 0,045 95 AgNO3 0,094 45
8 CaCl; 0,03 53 H,SO4 0,095 96
9 BaCl; 0,035 50 K2SO4 0,067 34
10 BeCl, 0,04 67 NH,OH 0,08 60
11 AgNO3 0,040 70 HCI 0,023 70
12 AlICl; 0,05 40 NaOH 0,035 73
13 K,CrOy4 0,064 65 AgNO3 0,03 64
14 Nal 0,15 1,0 AgNO3 0,095 98
15 MnCl1; 0,03 78 NaOH 0,04 45
16 ZnCl1, 0,063 50 K>S 0,047 62
17 MnCl1; 0,089 64 K>S 0,098 10
18 FeClj 0,034 58 NaOH 0,08 35
19 K>SO, 0,07 30 Ba(NO3), 0,034 63
20 CoCl3 0,064 65 K>S 0,075 25
21 ng(NO3)2 0,047 96 HzSO4 0,075 60
22 AgNO3 0,075 69 H,S 0,02 41
23 CdCl1;, 0,07 85 H,S 0,053 52
24 CrCl; 0,055 36 KOH 0,073 20
25 FeClj 0,06 37 Ca(OH); 0,01 12
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JloMalHe po3paxyHKoBe 3aBAaHHA Ne 6

«Konoinna ximis. Koarymnsitis 3051iB»

[Ipy BUBUEHHI KIHETUKH KOAryJIAIlii 30J110, OTPUMAHOTO BiAMOBIIHO IO YMOBH 3adayi
MNe 3, IeBHUM KOAryJsiHTOM OTPUMAaIM €KCIEpPUMEHTANIbHI JIaHl, HaBeIeH1 y TaOIulll
(Vs — CyMapHa KilbKiCTh 9aCTHHOK y 1 M° 307110).

1) Bkaxith, Bii 3apsay KaTiOHIB YW aHIOHIB Oyje 3ajeXaTH MOPIr KoaryJssiii?
OO6epiTh HANOUIBII €KOHOMIYHMIA KOATyJISATOp 3 MOTJISAAY HaWMEHIIoi HOoro BUTpaTH
(y Monb) 3 HactymHoro psay 3ampornoHoBanux peuoBuH: AlCIl;, NaCl, Na,SO..
Biamnosiib 00TpyHTYHTE 32 1OMTOMOTOIO BiJIMOBITHOTO IIPaBUIIA.

2) TI'padiynuM METOAOM BCTAaHOBITH MOXJIMBICTH 3aCTOCYBAaHHS PIBHSHHS
CMOJIyXOBCBKOTO JIO IaHOTO TMPOIIECY.

3) BusHauTe 4yac MOJOBMHHOI KOAryldili 1 KOHCTaHTY HIBUIKOCTI KOaryJssiii 3a
EKCIIEPUMEHTAJIbHUMU JaHUMU.

4) O0YHuCHITh TEOPETUUHE 3HAUYCHHS KOHCTAHTU IMIBUIAKOCTI IIBUIKOI KOAryJsilii 3a
temnepatypu T (auB. Tabi1.) 1 B'SI3KOCTI 1-10° ITa i MOPIBHSITE 3 MOr0 JOCITIAHUM
3HAYEHHSM, 3p00ITh BUCHOBOK.

Ne T, K ExcnepumenTanbHi nani
Bap.
1 293 | T . 0 40 60 120 160 200 240
vy 10 15 13,5 115 8,15 6,82 5,85 4,12
2 o9g LT:C - 0 40 140 200 280 340 400
vy-10 2,69 2,49 2,17 2,04 1,85 1,75 1,52
3 303 LTC - 0 60 120 260 360 400 440
vy-10 5,22 4,96 4,48 2,92 2,5 2,37 2,04
4 308 B¢ - 0 50 125 200 300 400 500
vy-10 20,2 19,1 15,04 9,54 5,66 2,45 0,21
5 093 | T . 0 25 100 180 240 300 360
vy 10 20,26 16,25 9,05 6,27 5,14 4,35 3,78
6 o9g LTC . 0 60 140 300 360 420 500
vy 10 10,5 8,2 5,65 3,68 2,28 1,93 1,01
7 313 L©C . 0, 40 80 120 160 220 300
vy 10 15,1 11,12 8,88 7,44 6,3 5,17 457
8 318 | T - 0 60 140 200 280 360 410
vy-10 5,20 4,35 3,65 3,26 2,82 2,51 2,05
9 093 | T€ . 0 80 160 240 320 400 480
vy 10 2,72 2,35 2,12 1,95 1,79 1,65 1,43
10 298 |T€ . 0 100 160 200 350 380 420
vy 10 10,5 6,44 5,3 4,75 3,56 3,16 2,98
11 303 | T - 0 60 120 180 220 300 360
vy 10 2,69 2,44 2,24 2,07 1,99 1,89 1,81
12 308 | T¢ - 0 60 100 140 220 320 380
vy 10 20,1 11,54 9,02 7,40 5,46 4,12 3,68
13 203 T,¢ - 0 60 100 140 200 300 400
vy 10 15,0 10,0 8,11 6,82 5,49 4,17 2,96
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14 333 LTC = 0 60 100 300 360 460 520
vy 10 2,7 2,54 2,28 1,58 1,41 1,22 0,94
15 o9g | TC = 0 40 160 260 350 450 500
vy 10 20,2 13,47 6,82 4,81 3,88 3,16 2,78
16 093 € = 0 80 120 240 340 400 480
vy 10 10,5 7,0 6,0 4,25 3,24 3,04 2,71
17 338 | T¢ - 0 60 240 360 480 600 800
vy-10 5,22 4,35 2,83 2,30 1,95 1,68 1,15
18 343 | T¢ - 0 100 140 220 280 320 400
vy-10 20,3 9,02 7,45 5,48 4,59 4,18 3,20
19 093 € - 0 60 120 260 360 400 500
vy-10 5,23 4,18 3,84 2,92 2,50 2,37 2,11
20 318 | TBC . 0 40 80 120 160 200 260
vy 100 15,0 13,5 10,2 8,15 6,82 5,85 4,53
21 098 | TC . 0 60 120 180 220 300 380
vy 100 2,7 2,44 2,24 2,07 1,99 1,82 1,65
29 313 LTC = 0 60 140 300 360 420 480
ve-10 10,5 8,2 5,65 3,68 2,28 2,03 1,88
23 093 | TC . 0 60 120 180 220 300 380
vy-10 2,69 2,45 2,23 2,09 1,97 1,83 1,64
24 308 | B¢ - 0 25 100 180 240 300 360
vy-10 20,30 16,25 9,07 6,27 5,14 4,35 3,57
o5 098 | TC - 0 40 80 120 160 200 240
vy 10 15,0 13,5 10,2 8,15 6,2 5,85 5,45
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4. Tlpukjaagu po3B’si3aHHS TUNOBHUX 327124 3 «(Ii3MYHOI Ta KOJOIIHOI XiMii»

3agaua 1. Tepmoximis.

s peakiii 4CO + 250, = S, + 4CO,, mo nepebirae B ra3osiil ¢asi:

1. Po3paxyBaTy CTaHIAPTHHI TeIIoBHiT edekT XiMiunoi peakiii (AH ;gg).

2. 3HaiiTn 3MiHy Koe(iIlieHTiB @, b, €, ¢’ i 3aaanoi peakiiii (Aa, Ab, Ac, Ac’).

3. 3anucaTy aHAJIITUYHY 3aJIeKHICTh TETJIOBOTO €(PEeKTy peakxilii Bij TeMIepaTypu
AH =1(T).

4. Pospaxysatu teroBuii edexr npu T=700 K ta P = 101325 I1a.

S. BcTaHOBITE, SIK BIAPI3HSIOTHCA TEIUIOBI €PEKTH MPHU CTAIOMY TUCKY Ta 00’€Mi

(1300apHuil Ta 130XOPHUM TEIUIOBUM  €(EKT).

[Ipukiaa po3B’a3yBaHHS.
3aHOoCHMO B TaOJUII0 TEPMOAUHAMIYHI AaH1 A1 ydacHUKiB peakiiii [MB Ne3626 a6o

Kpatkuii cnpaBouHuk ¢uzuko-xumudeckux BennuuH / [lox pea. Mumenko K.C.,
PaBnens A.A. — J1.: Xumus, 1983. — 231 cl:

Cp0 =1 (T), Temnepatypuuit

PeuoBuna AHOf‘gggyi, kJx/Mons  |x/(Momb - K) iHTepBai, K
a |b-10°c10°] ¢"107 298 — 2500
CO, -393,51 44,14 9,04 | - -8,54 298 — 2000
S, 128,37 36,11 1,09 | - -3,51 298 — 2000
SO, -296,9 46,19| 7,87 | - -7,70 298 — 2500
CO -110,53 28,41| 4,10 | - -0,46 298 — 2500

1. BuznayaeMo i300apHuii TermioBuil edekT peakuii 3a CTAHIAPTHHUX YMOB,
BpPaxOBYIOUU BUCHOBOK 13 3akoHY ['ecca:

AH’05 = (4AH 205 (CO2) + AH%205(S2)) - (4AH’ 205 (CO) + 2 AH'f 295 (SO2)) = =(4+(-
393,51) +128,37) - (4:(-110,53) +2-(-296,9)) = - 409,75 xJIx.

Peakirist ek3oTepmiuHa, epedirae 3 BUIIICHHSIM TEIJIOTH.

2. Buznauaemo koediunieHTH B piBHAHHI ACpo =1 (T).

Aa = (4-a(COy) + a (S,))-(4-a(CO) + 2-a(SO,))= (4-44,14 + 36,11)-(4-28,41 +
2-46,19) = 6,65

3a aHajsoriero po3paxoByeMo Ab, Ac ta Ac’:

Ab=5,11-10

Ac=0

Ac’=-20,43-10°

3. 3anexuicts AH,® = f (T) BusHauaeTsest 3a piBHsiHEAM Kipxroda B iHTErpaapHOMY
BHTJISIII:

AHT = AH®_ + }ACﬁdT:AHS% +Aa-(T-298)+

298

Ab 2 2 AC 3 3 ' 1 1
20 (T2-2982) + = (T - 298°) ~ AC'- (= - —).
2 ( ) 3 ( ) (T 298)
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[TincraBnseMo B momepeqHE PIBHSAHHSA 3HAYEHHsS 1300apHOTO TEIJIOBOTO e(eKTy
peakiii 3a cTaHAapTHUX yMOB Ta KoedimieHTiB Aa, Ab, Ac’ Ta oTpumyemo

. . . 0 _
AHAJIITHYHY 3aJIEKHICTh 1300apHOro Tem10Boro edgexry Bia remneparypu AH 1 =

f(T):

-3
AH$ =—-409750+6,65- (T - 298) + & . (T2 - 2982) +20,43-10° - (% - ﬁ)
4. ITincraBisemo T = 700 K Ta Bu3HA4YaeM0 TenJioBHi eeKT peakirii AH0700 :
5,11-10°

-(700% —298%) + 20,43-10° - (% - %) =—-410 xJx

5. I3o0apwniii (AH ) Ta i3oxopumii (AU) TemmoBi edexTr 3B’s3aHI MAaTEeMATHUYHUM
BHUPA30M IEPIIOTO Hayaia TePMOJIUHAMIKU:

AH = AU + PAV, ta mns ineansuux rasis: AH = AU + AnRT,
ne An — 3MiHa KIJIBKOCTI MOJIB Ta30MOMIOHUX PEUOBHUH IIiJI Yac IMPOXOJKESHHS
peaxuii.
Toni, pi3Hulg TErUIOBUX €(EKTIB XIMIYHOI peakilii B 1300apHOMY Ta 130XOPHOMY
Mpollecax BU3HAYAETHCS HACTYITHUM YHHOM:

AH - AU = AnRT.

Busnauaemo An nns 3aganoi peakiii 4CO + 250, = S, + 4CO, 3 ypaxyBaHHSIM TOTO,
10 BC1 pEYOBUHU — ra3u:

AHY,, =—409750+ 6,65 (700 - 298) +

An=(1+4)-(4+2)=-1.
Po3paxyemo fIK BiApi3HAIOTHCS TEIIOBI e(peKTH NPH CTAJIOMY THCKY Ta 00’ €Mi:
AH - AU = -1 (moup)- 8,314 (Ix/mons-K) - 700 K = -5819,8 ([Ix)

3anaua 2. JIpyre Hayasino repmoguHamMiku. EHTpomis

1. O6umcniTh 3MiHY EHTpOMIl TpPH HArpiBaHHI (OXOJOKEHHI) 25 KI' METaHOIy
(CH30H) Big T; = 175,3 K mo T, = 400 K, sxmo BigoMi TemmepaTypu HOTro
TUIABJICHHS Ta KHWITIHHS, TEIUIOEMHOCTI B PIAKOMY, TBEPJAOMY Ta Ta30IMoi0HOMY
CTaHi, TETJIOTH TUIABJICHHS 1 BUTIAPOBYBAHHSI.

2. OOuuchiTh 3MiHY eHTpomii, eHeprii 1'100ca, eneprii ['enpMromnsiia, BHyTPIITHBOT
eHeprii, poOoTH po3mmupeHHs, sAkmo S50 MoJb PEYOBUHHU, TMapU  KOTPOi
NIJIOPAJIKOBYIOTbCSl 3aKOHaM 1J€albHUX Tra3iB, MEpPeXOAuTh MpPU HOPMaIbHIN
TEeMIIepaTypl KUIIHHS 3 PIIKOTrO B ra30no110HUI CTaH.

Ipuxnanx po3s’sizaHHsA
Peuosuna: CH;0OH; g=25kr; T;=1753K; T, =400 K;
Tw=1753K;  AH,,=3,1710° Ix/mob;
T =337,9K;  AH,,, = 35,29610° JTx/Momb;
C,P"=251210° Jiw/xr K;  C,"™ =1,37110° Ix/xrK.
IIpuknan po3B’si3yBaHHS.
|. B 3aransHoMy Burmsiai 3MiHa entpomii 25 kr CH3;OH npu narpiBanni Big T; =
175,3 K no T,=400 K nopiBHiO€ cymi AS 11st KUTBKOX CTaJlIi:
I — mnasnenns CH3;OH ) mpu T, = 175,3 K
AS;,
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II — marpiBanns CHsOH iy Big Ty = 175,3 K 10 Ty =337.9K
AS,,
I — xuninas CH3OH npu Ty, = 337,9 K AS
3
IV — narpiBanns CH30H, Big Tygn = 337,9 K no T, =400 K
AS,.
Cymapna 3MiHa eHTporii Oyje CKIaJaTh:
ASs = AS;+ AS, + AS3; + ASy;
1. 3naiinemo AS; Ta AS3— 3MiHY €HTpOIIIi PH IJIABJICHHI Ta KUIIHHI.

o g 25000r
3HAXO0MMO KiTBbKICTh PEYOBHHU N=——= =1781,25 Mo |
M 32 V
MOJIb

317-10°

AH
AS; =n——"-=78125.

11 !

AH 10°
ASy =n—BuI _ 781,25w =816116 JIw/K -
T 337,9 ’

KHII !

=14127,56 JIx/K -

2. 3naiigemo AS; Ta AS,— 3MiHY €HTpPOIIii IpU HarpiBaHHI.

w o T
AS, =g-Ch™ - In—X = 25.2,512.10° 12302

T, 1753
T2
AS4=9-C;” -InT

= 41320 JIx/K -

=251,371:10%In 345009 =5782,7 Ix/K

3. Bunaiinemo cymapHy 3MiHYy €HTPOIMIi:
ASy =14127,56+81611,6+41320+5782,7=142841,86 [1x/K .

I1. 3mina enTanbmii mpu BUNapoByBaHHi 50 MoJielt METaHOJTY TOPIBHIOE:
AH = n AH,,, = 50:35,29610° = 1764800 [Ix = 1764,8 xJIx.
3miny eneprii ['1606ca po3paxoBytoTh 3a HOPMYIIOL0:

"Hun _g.35206.10% -337,9. 3035296107 _
T 337,9
Jlst mporiecy BUTIApOBYBAHHS, IO BIIOYBAETHhCS 3a CTAUX THCKY 1 TeMIEpaTypw,
3MiHy eHeprii [ 'enpMrosibiia MOKHA pO3paxyBaTH TAKUM YHHOM:
AA =AG —nRT =0-508,31337,9 = - 140397,5 JIx.

Po6ota po3mmpeHHs B 1300apHO-130TEPMIYHUX YMOBAX

W =nRT = 140397,5 JIx.
3a 1uX YMOB 3MiHa BHYTPIIIIHKOT €HEpTii OB’ s13aHa 31 3MIHOIO €HTAJIbITI PIBHSIHHSIM
AH = AU + nRT, 3BigKu 3HaX0IUMO:
AU = AH —nRT = 1764800 — 508,31337,9 = 1624402,6 [x.

AG =AH-TAS=nAH ., —T
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3agaua 3. XimiuHa piBHOBara.

Jns ximiunoi peakmii: C4H o = C4Hg + Hy, po3paxyiite:

1. CrangapTHii TeruioBui edekt peakii mpu 298 K

2. O6uucnuth 3MiHy eHTporii mpu 298 K

3. CranpaptHy 3MmiHy eHeprii ['160ca (cTaHmapTHy XIMIYHY CIHOPIAHEHICTH) 3a
temneparypu 298 K.

4. Cra"mapTHy XIMIYHY CHOPIJHEHICTh NMpH 3ahaHii Temrnepatypi T (3a piBHSHHSAM
Tromkina-1lIBapmana).

5. CrangaprtHy KoHCTaHTY pisHoBarn K° ta emmipnuni koncranTu pisHosarn Kp i K¢
npu temneparypi T.

6. SIKUM YMHOM BIUTMBAE T1ABUILIEHHS TEMIIEPATypH, 301JIBIIICHHS TUCKY, 101aBaHHS
1HEPTHHX Ta3iB Ha 3HAYEHHS] KOHCTAHTH PIBHOBArd Ta Ha BUXI1J MPOAYKTIB pEeaAKIIi
(BLAMOBIAB AE€TAILHO OOIPYHTYBATH, KOpHUCTyounch npuHuumomM Jle [lartenbe-
bpayna).

0 0 Cy =f(T),
PeuoBuna Kﬂﬁzgﬁf’i’ Tk /Mi;zsl'% JIx/(Monb-K)
a | b10°| ¢10° | ¢-10°
CsH1o -126,15 310,12 18,23|303,56 | -92,65 -
C.Hg -0,13 305,6 21,47| 258,4 | -80,84 -
H, 0 130,52 27,28| 3,26 - 0,5

1) Buznauaemo TemioBuii egext peakuii npu 298 K:

AH’y05= (1AH% 205(C4Hg) + 1AHt 255(H5)) - 1AH % 296(CaH10) =

=(1momb-(-0,13 x/[x/mMomb) + 0) - 1Monb-(-126,15 k/[x/Mons) = +126,02 xx =
=+126020 JIx.

2) O6uucaremo 3miny enrpomii npu 298 K:

AS%98 = (15%08(CaHg) + 1S%98(H2)) - 1S%08(C4H10) =

=(1momnb-305,6 Jhx/MonsK+1mons 130,52 JIx/MonsK) — Imons-310,12 Ix/MonbK =
126 Jx/K.

3) Bu3HaumMo CTaHIApTHY cHnopigHeHicth mnpu Temmnepatypi T=298K 3a
piBHsiHHsAM Tioca-T'eabmroabua:

AG®05 = AH 05 - T-AS 505

AG®565=126020 JIxx — 298K+ (126 JIx/K)=88472 JIx

5) Po3paxoByemo koedinientu B piBHsaHHI AC,° = f (T).

A a = (a(C4Hg) + a(Hy,)) - a(C4Hyo) = 21,47 + 27,28 — 18,23 = 30,52

A'b = (b(C4Hg) + b(H,)) - b(C4Hy0) = (258,4 + 3,26 — 303,56)-10° = -41,9-10°°
Ac= (C(C4H8) + C(Hz)) - C(C4Hlo) = (-80,84 +0- (-92,56)) 10_6 = 11,72 10_6

Ac’ = (c’(CqHg) + ¢’ (Hy)) - ¢'( CqHig) = (0+ 0,5 - 0)-10°=0,5-10°

Hnsa T =600 K 3rigao 3 goBigHukoM : Mg = 0,1962; M; = 0,0759- 103;

M, = 0,0303-10% M., = 0,1423-10".

CranmapTHY CHIOpiHEHICTH (CTaHAAPTHY 3MiHY eHeprii ['16ca) npu Temnepatypi T
po3paxoByemo 3a MeTosioM Tromkina — [1IBapiivana:
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AGOT = AHozgg -T- A80298 -T- (Aa : MO + Ab - M1 + Ac - M2 + Ac” - M_z).
P03Opaxy€Mo cTaHAapTHY 3MiHYy eHeprii I'i00ca npu 600 K:

AG%00 = 126020 - 600 - (126) - 600 - [30,52- 0,1962 + (-41,9-10%) - 0,0759 - 10° +
11,72-10°% 0,0303-10°+ 0,5-10° - 0,1423 - 10™°] = 48,479-10° JIx

6) Po3paxyeMo cTaHIAPTHY KOHCTAHTY PiBHOBaru K’

0 3
AG J:exp 4847910 e | e g g0

K? =expl — —=
! p( RT 8314 600K

MOJlb -
Po3paxyemo koHcTaHnTy piBHOBaru Kp:

Kp =K°(10132511a) "
An=(1+1)-1=+1
Kp=6-10"(101325ITa) "' =6 111a
Po3paxyemo koHcTtanTy piBHOBaru Kc:
Ke = Ko (RT)™

3
M

-1
K, = 6,1Ha(8,314ﬂ—m-6001{) =1,22-10-3(

+1
MOJb
moub - K

3anaya 4. BnuiuB 30BHILIHIX (PAKTOPIB HA BUXi NPOAYKTY peakifii.

Hna ximignoi peakuii 2CO(2) + Oy(2) = 2COy2), AH < 0, BHUKOPHUCTOBYIOUH
npuniun Jle Illatenbe-bpayHna, mosicHITh, sIK BIUIMBA€E HA 3MIIICHHS PIBHOBArv Ta Ha
PIBHOBa)KHY KOHIICHTPAIIIIO TIPOYKTIB peakKiiii 1 3HaYeHHSI KOHCTaHTH piBHOBaru Kp:
1) miaBUIIEHHS TeMIiepaTypH, 2) MIABUIIEHHS 3arajilbHOro0 THUCKY, 3) OJaBaHHS
JOMIIIOK 1HEPTHOrO Ta3y JO CHUCTeMH MpU MIATPUMAHHI CTAJIOTO 3HAYCHHS
3arajibHOTO THCKY.

Ipuknan po3B’si3Ky 3aaa4i

1) Jlana peakmis ex3orepmiuHa (AH < 0), mepeGirae 3 BHIUJICHHSM TEIUIOTH,
3BOpPOTHA peakifisi Oyme enmorepmiunoo (AH > 0), mepebirae 3 NOrIMHAHHIM
terotu. 3rigHo 3 npunnunoM Jle [llatenbe-bpayna mpu 3poctanni Temmneparypu
pIBHOBara 3MIIIYeTbCS B OIK €HAOTEPMIYHOrO IMpolecy (10 CYHpOBOIKYETHCS
MOTJIMHAHHAM TEIUIOTH). TakKuM YWHOM, Y TaHOMY BUNAJAKY 3POCTaHHS TEMIIEpaTypu
NPU3BOJUTH 1O 3MIIIEHHS pIBHOBarM y OIK BUXIAHUX pedoBHH. [Ipu 1mpomy
PIBHOBa)KHA KOHIIGHTpAllld MPOAYKTY 3MEHILIYEThCS, KOHCTaHTa piBHOBaru Kp
3MEHIITY€ThHCS, BUX1Jl OyTEeHY Ta BOJIHIO 3MEHIITYETHCS.

2) Jns panoi peakumii 3MiHAa KUIBKOCTI Ta30MOJIOHMX PEYOBMH CTAHOBUTH
An =2 — (2 + 1) = -1, An < 0, TOOTO peakiliss CYIPOBOUKYETbCS 3MCHIICHHIM
KUTbKOCTi TaziB. 3rimno 3 npuriunoMm Jle Illatenbe-bpayna mpu 3poctanHi THCKY
pIBHOBara 3MIIIyeThbCs B OIK MPOTIKAHHA MPOIECY, IO CYMNPOBOIKYETHCS
3MEHIIEHHSIM KiJIbKOCTI Ta30MoOIOHMX PeUYOBHUH. TakuM YMHOM y JAHOMY BHITQJIKY
3pOCTaHHsSI TUCKY MPHU3BOJMUTH 1O 3MIIEHHS PIBHOBAru y OIK IPsSMOro Mpolecy i
3MIIIIEHHs pIBHOBAru npaBopyu (y 01k mpoaykTiB peakiii). [Ipu mpomy piBHOBa)KHA
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KOHIIEHTpAIlisl TPOAYKTY 301IbIIYEThCS, BUX1] OyTeHY Ta BOJHIO 301IBIIYETHCS, djle
3HAa4YCHHS KOHCTAHTH piBHOBaru Kp ne suinoemocs.

3) JonaBaHHS JOMIIIKKA IHEPTHOrO Ta3y MpH MIATPUMAHHI CTAJOro 3HAYCHHS
3araJIbHOTO THCKY TIPU3BOJUTH IO 3HIDKEHHS TapIliaJbHUX THCKIB YCIX Tra3iB-
peareHTiB, TOOTO JO pO30aBJIEHHS CyMIlli, N[0 €KBIBaJIGHTHE 3MEHIICHHIO
3arajJpbHOr0 THUCKy. 3rimHo 3 mnpuHuunom Jle larense-bpayna ue Oyae maru
HACJIIJIKOM 3CyB pIBHOBAru BiliBO (y 01K BUXITHUX pedoBuH). [Ipu 11boMy piBHOBaXKHA
KOHIIEHTpAIlisl IPOIYKTY 3MEHIIYEThCS, BUX1J OyTeHY Ta BOAHIO 3MEHIIYETHCS, djle
3Ha4YeHHs KOHCTAaHTH piBHOBaru Kp ne aminoemocs.

3anava S. ®a30Bi piBHOBaru

Pinnna Br, mae cranpapTHy Temmepatypy kumiHHS T; = 59,2 (cranmapTHUM TUCK
P,=1013251I1a). 3a Tucky P, = 150000 ITa piguna kunuth npu temneparypi T, = 77,5.
3a nonomoroto piBHsIHH Knanelipona-Knaysiyca 11 1Box temneparyp:

5. Po3paxyBaTtu MOJISIpHY Ta TUTOMY TEILJIOTY BUIIAPOBYBAHHS P1AUHH.

6. PospaxyBatu Temnepatypy kumiHHs pinunau 3a Tucky P3 = 200000 I[Ta.

7. Pospaxysatu trck (P,), IpH SKOMY TemrepaTypa Kuminus 3pocte Ha 20°C
BigHOCHO Tj.

8. SKy KUTBKICTh TEIUIOTH Tpeba HajaTu 2 KT piJIMHU, 00 MepeTBOPUTH i1 Ha

napy? BeaxaTu, 110 piiMHA 3HAXOUTHCS PU TEMIIEPATypl KUITIHHS.

Ipuxknanx po3s’si3aHHSA

Jnst po3B’si3aHHS 3aayl CKOpUCTyeMoch piBHSHHAM Krnaneiipona-Knaysiyca B
IHTErpajJbHOMY BUIJISAL:

2 _AH., (Tz _TlJ 260 1nFe_AH., (i_iJ

R R (T PRI T
1. Po3paxyemo MoJsipHY TEIUIOTY BUTIAPOBYBAHHS (KUITIHHS) P1IMHU:
. RTT P

eun T2 _Tl RL .
HepepaxyeMo SHAYCHHS TCMIICPATYpP 10 a6COJHOTHO'1‘ IKaJaIn:
T,=59,2+273=3322K; T,=77,5+273=350,5K;
I
8,314 ——-332,2K -350,5K
A = ioms K 1n 150000 1 lloe
350,5K —-332,2K 101325 MOJIb

3HalIeMO TTUTOMY TEIUIOTY BHUIIAPOBYBAHHS OpOMY, JJIS IILOTO CITOYATKY PO3PAXyEMO
Horo monekysipHy Mmacy M(Br;) = 160 r/monb=0,16 Kr/mMoJb:

w2075 KIDie
AH, =~ =——2t = MOTb 129,37
M 016 Ke Ke
MOTIb
2. Poszpaxyemo Temneparypy kuniaas opomy (T3) 3a Tucky Ps.
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1 1 R |nP3'1—1 R InP3
Tl T3 AH@un Pl 1T3 Tl AHsun Pl
JIx
11 834 . 200000 TTa 51
i - In =2,7410°=
T3 332,2K 20700 Hox 101325T11a
MOJIb
1
T3=———————=3653K
2,74-10°K
3. Pospaxyemo tuck (P,) 3a sikoro temmeparypa KumiHHs OpoMy Oy/ie TOpIBHIOBATH

T,=T1+20 K=332,2 K+20 K=352,2 K:

InP, =In P, + AH,,, [T“ _le

R \T,T,
Jx
20700 %
InP, =InL01325[Ta+ Mok (3522}(‘332’21{]:1195
ea14 % | 3522K-332,2K
’ moib-K

Komu trck cranosutume Py =€ %> =1548171Ta Opom Oyze kumity npu 352,2 K.

4. Jis Toro, mo0® mepeBecTd 2 Kr OpoMy B Mapy HpU TeMIeparypl KHITIHHS
HEOOX1THO Ha/IaTH TeIua:

Q=AH

'm=129,37"4%€ .2 0o = 258.74 ke

Ke

num

3amaya 6. ®a3oBi piBHOBaru. PiBHoBara pinnna-nap.

JlaHa 3aJIeKHICTh CKJIIaay piakoi (x) i razomoaioHoi (y) ¢ha3 Big remnepatypu (1) mis
61HapHOi piakoi cuctemu A — B nipu cranomy tucky P. Cxianu x 1 y BUpakeHi y
MOJISIPHUX TIPOIIEHTaX PEYOBUHU A (TaOIuUIs).

8. [ToGyayiiTe rpadik 3aIeKHOCTI CKiIaay mapu (y) Bix ckiaamy piakoi dasu (x)
pu P = const.

Q. [ToOynyiiTe niarpamy KUIiHHS.

10. BusHauutun Temmeparypy KHUIIIHHS CHUCTEMHM, SKa MICTUTh @, Bar.%

KoMIioHeHTa A. Axuii cknax nepuoi OynpOamku napu? Ilpu axiii Temmepatypi
3HUKHYTb OCTaHHI Kparuli piAMHU Ta SIKUH X CKJaj (101aTKkoBa TaOIuIs)?

11. Busnauntu ckiaj mapu, 1m0 3HaXOJIWUTHCS Y PIBHOBA3l 3 PiAKOI OIHAPHOIO
CHCTEMOIO, sIKa KUIMUTh 3a Temreparypu T;. 3a JOMOMOTOI0 SKOTO €KCIIEPUMEHTY
MO>KHA BU3HAYUTH CKJIaJ PITUHU, 1110 TTIOYWHAE KHUITITH 3a Temneparypu T1?

12. SIKuit KOMIOHEHT 1 y AKIH KIJTBKOCTI MOXe OyTH BUAUIEHUH 13 CUCTEMH, 11O
micTuThb b kr pedoBunu A i d kr pewoBunu B?

13. SIKOro KOMIOHEHTA Ta AKY KUIbKICTh HEOOX1AHO JOJATH A0 3a3HAYEHOI B II. 4
cyMillni, o0 BUHIILIA a3€0TPONHA CyMIII?

14, SIka KiTbKICTh pedoBUHU A (Kr) Oyzae B mapax 1y piakoi ¢asu, skmo 10 xr
CYMIllli, IO MICTUTh @ Bar.% pedoBUHU A, HArpiTH 10 Temneparypu T;?
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Monsipauii cknag, A% Monsipauii cknag, A%

Cucrema T,K T,K
X y X y
g 352,8 0 0 340,9 485 | 45,1
pit 3477 41 |172] 3418 688 | 53
P=1033310"Ma | 545 56 |234| 3435 821 | 622
3438 10 |307| 3453 888 |703
342 192 |375| 347.8 951 |80,5
341,2 335 |418| 3511 100 | 100
340,8 428 |428

Ipukiaax po3B’si3yBaHHA.

1. [Tobynyemo 3anexHicTh CkJaay mapu (y) BiJl CKJIaay PIBHOBaXHOI 3 HHUM
pinunu (X). 3’eqnaemo Biapizkom Touku 0,0 u 100,100. I3 Touku nepeTuHy BIIPI3KY 3
KpUBOIO OyJIyeEMO MPOEKIIII0 Ha Bich X (200 Y) Ta BU3HAYAEMO CKJIaJ a3€OTPOMHOI
cymimmi. st 3aganoi cucremu — 1ie 43 Bar.% A Tta 57 Bar.%B.

y,Bar.% A
100 === oo
75 -
50 E
Cknag aseotpony: |
25 43 Bar.% A |
/97 Bar.% B |
y :
0 T T T T T T T T

0 25 50 75 100

x, Bar.% A
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2. Bynyemo niarpamy KumiHHS.

T, K
355 -
350 - =
g ! = TK,2
345 - P n K T
J,/
f ‘_ TK,1
@)
340 =
-— vy I
0 25 O 50 Xy X375 @ X, X100
A, Bar.% A
3. Pinuna cxnany a = 80 eaz.% A nounnae kumita npu T; = 343,4 K. Ckuan

nepmux OynpOammok napu X; = 61,5 Bar.% A.

OcTtanH1 nopuii piAuHU 3HUKatOTh 1pu Temneparypi T, = 347,6 K Bonu OyayTh
MaKCHMaJILHO 30aradyeHi KOMIIOHEHTOM A 1 MaroTh ckiaz X, = 94 Bar.% A.

4, 3rimHo ymoBaM 3anadi, b = 20 kr ta d = 80 kr, oTXe, CKJIaJ BUXITHOT CyMIIIIi
oyne 20 eéaz.% A ta 80 6éaz.% B. Tomy 110 BuUxiJiHa piiHa 30arayeHa KOMIIOHEHTOM
B y nopiBHsIHHI 3 PIIMHOIO a3€0TPOMHOTO cKiany 43 eaz. %A (cknaja BUX1THOT PIAUHU
3HAXOJAMUTHCS JIIBOPYY BiJI TOUKH 0), TO IIIAXOM peKTHdikailii abo ApiOHOT IeperoHKu
MO>KHA PO3IIUTH HA YUCTUN KOMIIOHEHT B 1 piANHY a3€0TPOIMHOTO CKIIay.
Bu3HaurMo KibKicTh KoMIoHeHTa B (Qg), Ky MOXKHA BHIUIUTH B YUCTOMY BHUTJISI
13 BUX1JTHOTO pO34MHY, sikuii MicTuTh 20 kT A 1 80 kT B.

B azeotponHiii cymimi 43 kr A 3B’s3aHi1 3 57 kr B.

BiamoBigHO CKI1ageMo pOropIiio:

B azeorpormi: 43 xr A — 57 xr B
VY BuXimHiN piauHi: 20kr A — (80-gg) xr B
OTxe, B UNCTOMY BUTJISI MOKHA BUAUIUTU (g = 53,5 kr B
S. 106 BHU3HAYMTH SIKMI KOMIIOHEHT 1 SIKy MOro KUIBKICTh Tpeba A0JaTu B

BUXIJIHY CyMilll Tpeba MOPIBHATH 1i CKJIaJ 31 CKJIaJ0M a3e0TponHoi cymimi. Buxinna
cyMim 30arayeHa KOMIOHEHTOM B y mopiBHsHHI 3 azeoTponom. OTxke, HEOOX1THO
J0JIaTH IO CUCTEMH KOMIIOHEHT A, 1100 OTPUMATH 13 BUX1JIHOT CyMiIlll a3€0TPOIHY.
Bu3HaunMo KiTBbKICTh KOMIOHEHTA A (J4), Ky MTOTPIOHO AOAATH 0 BUXIAHOT CyMilii
100 OTPUMATH a3€0TPONHY CYMII:

B azeotponmi: 43 kr A — 57 xr B
B BuxinHiii piguHi: (20+ga) kT A — 80 xr B
ga=4035kr A
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6. Hanecemo Ha miarpamy Touky N (ckian a, remneparypa T). [IpoBenemo uepe3
TOYKY N HOAY pK. 3riIHO 3 MPaBWIIOM Baxkels, (piryparuBHa TOUYKA JAUIATH MPOBEIACHY
yepe3 Hel HOAYy Ha Bipi3KH, 0OCPHEHO MPOIOPIIIHHI KUIBKOCTI PIBHOBAXHUX (a3 B
JaHii Toutll. Po3paxyemMo BiJIHOIIIEHHS MacH PiAMHHU O MacH Iapa B TOYIII N:

mp _pn_a-Xz _ 80-687 113

My nk Xq—2a _87,4—80 B 7,4
Po3paxyemo macy piguHu (mp) 1 Macy mapa (my) B TOYIl n, SIKIIO 3arajibHa maca
cucremu m = 10 kr. Cki1aieMo CUCTEMY PIBHSHB 1 BUPIILIUMO ii:

My +mMp =10kr

Mp 153

=1,53

My =6,5kr

mp =10-6,5=3,5kr
Cknan mapu B Toulll N ckianae 68,7 Bar.% A, a pinunau 87,4 Bar.% A.
Po3paxyemo macy komrnoHeHTa A B (a3i mapa (ga ), Ta B hasi piguau (ga p):

6,5kr-68,7%
_ODKL0G,Th _ ) 46
9A="100% o
35 xr-87.4%
:;:3106
9AP =T 100% o

3agaua 7. 'aabBaHIHMI eJIEeMEHT

Jlns enektpoximiyHoro enementa rmpu T = 298 K:
Pt|S,037,5,05 [MnOZ, Mn?* H*|Pt
a 0,01 0,02 02 01 0,01

— 3alMcaTy PIBHSIHHS OKHCITIOBAJIBHO-BIIHOBHOI XiMiuHO1 peakii (OBP);

— po3paxyBaTH CTaHAapTHY enekTpopyuriiny cuiry (EPC)

— 00YMCIIUTH KOHCTAHTY PIBHOBArH;

— OOUMCIIUTH EJICKTPOJHI TOTEHIIAId HAIIBEJIEMEHTIB MPU 3aJaHUX AKTUBHOCTAX
10HIB;

— po3paxyBaTu enekTpopyuiiiny cuiy (EPC).

(CTangapTHi €E€KTPOAHI MOTEHLIANTHN JJI1 PO3PAXYHKY BI3bMITh y JIOBIJTHUKY ).

Ipuknan po3B'aA3aHHsA

1) Bpaxosytoun mo ¢°(MnO, /Mn**,H") = 1,51B > ¢°(S,06° /S,05>) = 0,08B, T0

HamiBpeakmis MnO, + 8H* + 5¢ = Mn?* + 4H,0 € oxucmoBanbHo0 (epebirae B

pAMOMY HANpPsMKY, poLEC B1THOBJICHHS), a HaIiBpeaKIis
25,07 -2e=S5,0% ¢ BignoBHOW (mepebirac B 3BOPOTHOMY HAINPAMKY, TIPOLEC

OKHMCHEHHs). Ha kaTosi mpoTtikae mpolec BiAHOBJICHHS 1 BiH MOMIYA€THCS 3HAKOM

(+). Ha anomi mpoTikae mpoiec OKUCHEHHS, HOTO MOMIYal0Th 3HAKOM (-):

anoz (-) Pt]S,0:,S,05 || MnO;, Mn?*, H" | Pt (+) kamoo
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3anucyeMo peakinii, ski mepebiraroTh Ha aHOAI Ta KaToAl TalbBaHIYHOTO
€JIEMEHTA!

(-) 25,05 -2e=S,0; | 5

(+) MnO4~ + 8H" + 5¢ = Mn*" + 4H,0 | 2
OCKIiJIBKY B MpOIEeCi OKUCHEHHS 0epyTh y4acTh 2 €NeKTPOHH, a B MPOIEC]
B1IHOBJICHHS — 5, MHOXUMO PIBHAHHS peakiiii, 1o nepedirae Ha aHOA1 Ha 5, a Ha
KaTo/i — Ha 2. 3anuiieMo piBHSIHHS OKMCHO-BIJHOBHOI peakIlii 1 pO3CTaBUMO
KoedimienTu:

10S,02 + 2MnO, + 16H" = 55,02 + 2Mn** + 8H,0

2) V npaBWwIbHO CKIJIAIEHIA CcXeMi 3amucy TajJbBaHIYHOTO €JEMEHTa aHOJ]
pO3TalIOBYIOTh 371Ba, a KaTOA — crpasa. [Ipu po3paxyHKy eJNeKTpOpYyIIiitHOT CUITn
EPC 3aBxau 3 mOTEHIIaIy MPaBOTO €JIEKTPOoy (0111l MO3UTUBHOTO) BiTHIMAIOTh
MOTEHII1aJ eJIEKTPOAY, PO3TAIIOBAHOTO y CXeMi 31iBa (OLIbII HEraTUBHOTO). Tomy
EPC € 3aBxaH NO3MTUBHOIO BEJIUYHHOIO.

3 ,Z[OBiI[HI/IKa BHUIIUCYEMO CTaHI[apTHi SHAYCHHA CJIICKTPOIAHHUX HOTGHHiaJ'IiB Ta
PO3PAXOBYEMO CTAHAAPTHC 3HAYCHHA EPC rannBaHIYHOIO €JIEMEHTA .

E°=E° ~E? =151-0,08=1,43B,

MnO,/Mn?* $,03/8,0%
3) Busznauaemo 3miny eHeprii ['166ca. Uuciao enekTpoHiB, 1mo OepyTh y4acTh B
peakmii N =2 x5 =10.
AG = —nFE° =-10-96500-1,43 = -1,380-10° k.
Toxl koHCTaHTa pIBHOBATH:

AG -1,380-10° 557
K,=exp —— |=exp ————— |=¢"".
RT 8,314-298

4) Jlnst po3paxyHKY €JICKTPOJHUX MOTEHIIANIB MPHU 33JaHUX aKTUBHOCTSX 10HIB
CKopucTaemMocs piBHIHHIM HepHcTa:

_[EO° R-T an
EOx/Red T OxRed + -In ]
Xme n-F A Reg
ne E° — CTaHJApTHUW €JEKTPOJHUN TOTEHIaNl, Aoy, 8req — AKTHUBHOCTI

Ox/Red
OKHCHEHOI Ta BITHOBIICHOI (hOpM.
OO6YmMCII0EMO €IEKTPOIH] MOTCHITIATN:

e g R-T.In Ao _ | 8+8,31-298-|n 0,01 _0121B:
SOUISOT TSONSOT T 2 F Al 2.96500 0,022
R-T , 8o an 8,31.298 . 0,2.0,01°
., =E° + n MM 1514 In=2=—-"— =132B.
MnOZ/Mn Mnoymn2t  5-F a_ o 5-96500 0,1
Toni, EPC ransBaHiYHOTO €1€MEHTa JOPIBHIOE:
E=E o —Esgrsor =132-0,121=1,20B .
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3anava 8. BiuinB TemnepaTrypu Ha IIBHAKICTH peakuil

Peaxkmist T, K ky T, K| ke | T3 K| t | Co

C12H2201 + H20 —CeHi206 + CoHizO0s | 595 | 765 | 328 | 35,5 | 313 | 15| 1.8
n=1 ’ ’ ’

3a 3HAYEHHSIMU KOHCTAHT IIBHAKOCTI XIMIYHOI peakiii 3a JBOX TEeMIEepaTyp
BU3HAUYUTH:

1. Enepriro aktuBaiii (y k1x/MoJib).

2. IlepenexcrnoHEHUIMHII MHOKHHUK Yy PIBHAHHI AppeHiyca.

3. KoncranTy mBuakocTi 3a Temnepatypu 7Ts.

4. KiIbKICTh BHXIAHOI PEYOBUHHU, BUTPAUYEHOI 3a 4Yac T (XB), AKIIO MOYATKOBA
KOHIeHTpawis gopiBaioe Co (Moab/om°) (Temmeparypa Ts).

5. TemnepaTypHuit KoediIll€EHT MIBUJKOCTI peakilii B iHTepBali TemnepaTtyp Bia 7T
o T>.

6. Sk 3pocTe MBUAKICTH peaKilii, mpu MiaBUIIeHHI Temneparypu 3 Ty 1o T + 25.

IpuKIaj po3B s3aHHS
1. EHeprito akTuBallli peakiili 3HaXOJAUMO 3a PIBHSHHS AppeHiyca B IHTErpaIbHOMY
BUIJIAIL:
R-T,-T k
=122

E - 1702
“TT,T, K (1)

~8,314-298,2-328,2 In 355
¢ 328,2—-298,2 0,765

2) TlepeneKCOHSHITIMHMI MHOXXHUK MOYKHA PO3PaxyBaTH 3a €KCIIOHEHIIHHOK (OPMOIO
pIBHSHHSI AppeHiyca:

=1040815 Tx/monb =104,1 xk J[x/Mo01b

_E
k=k,-e RT @)
_Ea Ea
k, =k/e RT =k.eRT 3)

O6uncmoemMo Ky 3a aBOX Temreparyp (3Ha4YeHHs MOBHHHI OyTH OJIM3bKUMH) 1
3HAXOJIMMO CEPETHE 3HAUCHHS:
104082

ko, =0,765-¢531429.2 =1306-10"° 1v/(xB-motn)
104082
k02 235,588’314328'2 :1,3061018 )IMs/(XB’MOHB)

To6to: ko = 1,306 - 10™ mm®/(xB-MOIIB)
3)[ms oOumcieHHs] KOHCTaHTH IIBUAKOCTI JaHOI peakiii 3a T; TakoX BHUKOPHCTAEMO
iHTerpaibHy Gopmy piBHSHHSA Appeniyca (1):

Ink, = Ink, + %(ﬂJ =1n0,765+

3"

104082 (313,2 — 29872

=1,743
8,314 | 313,2-298,2
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kg =eb™3 -5 714 ILM3/(XB-M0JIL)

4) lana peaxktist (Bap. 25) € peakiieto 1-ro mopsiaky. ToMy KiTbKICTh BUXIHOI pEYOBHHH,
1110 TIpopearyBaja 3a 4ac T, 00YHUCIIIOEMO 3a (OPMYJIOLO:

C=Ce ™ =185-e”™®) 11
x=C,-C=185-11=0,75 MOJIB/IM >

5) Temmeparypauii KOehilli€HT IIBUAKOCTI PeaKilii 0OYMCII0EMO 3a MpaBuiIoM BaHrt-
[Nodda:
k T,-Ty
2
—2 gy 10 @
K,
J1yis1 BU3Ha4YeHHs y pojiorapudmyemo (4):
nke T =T Iny
k, 10
Iny = 10 In K
T2 _Tl k1
B 10 In 355
328,2-298,2 0,765
y=e"%=36
6) Jus toro, mo0 po3paxyBaTH, y CKUIbKM pPa3iB 3pOCTe IIBUJAKICTb pPEaKIlil MpH
miIBuUILICHHI Temrepatypu Ha 25 K, TpeOa 3HaiiTi BimHOIeHHS Kri5/Kt 3a hopmyioro
Baut-T'oda(4), skmo mnpaBuio BUKOHYETbCA, a00 3a IHTETPATBLHOI (HOPMYIIOO
Appeniyca (1).
Jlana peakiiis mianopsaKoByeTbes npasuity Bant-I'odda, Tomy:

Krios 3625 — 45
k 1 )

T

1,28

Iny

3anaua 9. bygosa mineJw.

[Ipu noctaTHhO MOBUIBHOMY BBeACHHI BOAHOTO pPo3unHy AgNO; (KOHIICHTpAIlis
0,015 mous/mm°, 06'em 0,020 I[MS) y po3unH Nal (kouuentparist 0,025 MOJTB/ M,
06'em 0,025 1M°) MOKIHBE yTBOPEHHS 30110 Agl. 3amuimiTs (popMyITy MiLleIH 301I0.
Po3B's130k
PiBHSIHHS peakiiii y MOJIEKYJISIpHiM Ta MOBHIH 1 CKOpOYeHil 10HHIM (opMax:
AgNO; + Nal — Agl| + NaNO;
Ag"+NO; +Na"+ 1" — Agl| + Na" + NOy’
Ag"+1 — Agl]
Ockinbku B ocan Bunagae Agl, To came BiH Oyze ckiagaTu TBepay ¢asy 30J10.
Binnosigno no mpasmina dasiHca-Ilanera, Ha MoBepxHI KpHUCTaldiuHOI rpatku Agl
MOKYTh afcopOysatucs abo ionn Ag” (y Bunaaxy Hammky AgNQO3), a6o ionu I (y
Bunaaky Hamummky Nal). O0uncianmo, SKuil €NeKTpPOTIT B JAAHOMY BHIIAJKy Y
HAJTUIIKY.
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Kinekicts peuoBunn AgNQOj; ckianae:
Nagno, = CV =0,015-0,020 = 0,0003 MoJ1b.
Kinekicts peuoBunu Nal cknanae:
Nna = CV =0,025:0,025 = 0,000625 mMob.
Omxe, y nHammmky Nal. Ha nosepxui Agl Oynyrts aacopOysarucs ionu I, a
npoTHioHamu 6yyTh ioHu Na'.

[MTumemo hopMyity Milenu 30T0:
[m[Agl]-nl™-(n-x)Na']* xNa*

3agaua 10. bynoBa minesu.

3anuunTh GOPMYIIH MILIEJT 30J11B, 0 YTBOPIOKOTHCSA 3a XIMIYHOIO PEAKLIE0
BaCl, + Na,SO4 — ..., y HAUTHIIIKY KOXHOT'O 3 KOMITOHCHTIB.
Po3B's130k

PiBHsIHHS peakiiii y MOJIEKYJISIpHiM Ta MOBHIM 1 CKOpOYEHil 10HHIM (opMax:

BaC|2 + Na,SO, — BaSO4l + 2NaCl

Ba®* + 2CI + 2Na* + SO, — BaSO,| + 2Na" +2CI’
Ba®* + SO, — BaSO,|

Ockinbku B ocaj Bunagae BaSO,, To came BiH OyJe ckiiagatu TBepay a3y 30710.
Bianosinno no npaBuia dasHca-Ilanera, Ha moBepxHi KpucTaniuHoi rpatku BaSO,
MOXYTh azicopOyBatrcst a6o ionn Ba®* (y Bumagxy Hapmmmky BaCly), a6o ionn SO,~
(y Bunaaky Hammmky Na,SOy).
BianosinHo, y nepmomMy Bumaaky nportuioHamu Oyayte Cl, a y apyromy BUNAAKY —
Na".
[Tumemo GpopMyu MILENH 30JT10:
— i Bunaaky Haanumky BaCly:

[m[BaSO,]-nBa”*-2(n-x)CIT™* 2xCI°
— JUIs BUMaAKy HaIKy Na,SOy:

[m[BaS0O,4]'nSO,*-2(n-x)Na']* 2xNa"*

3angaua 11. Enexrpodopes.

Po3paxyBatu eJIEKTPOKIHETUYHHI TMOTEHIIa] TOBEPXHI YAaCTHHOK OEHTOHITOBOI
TJIMHU, SIKITO TIPU eIeKTpodopesi i YaCTUHKY 3a 15 XBWIMH 3MIMIYIOTHCS HA 6 MM Y
HampsMmi anoxy. Hampyra mix enexkrpomamu 100 B, Bimcranb mixk enekTpogamu 25
CM, BIJIHOCHA [i€JIEKTpUYHA MPOHUKHICTH cepenoBuma € = 78,2, B'A3KICTh 1 =
8,94-10" IMa-c.

Po3B's30Kk
PiBHsiHHS CMOJTyXOBCBHKOTO /IS €EKTPOoGope3y Ma€e HACTYITHUN BUTIIAL;

nu
goeE
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ne & — eNeKTPOKIHETUYHUN MOTEeHIall, U — MIBUAKICTh PyXy YaCTHUHOK, & = 8,85-10°
2 ®/M — mienexTpuuHA TIPOHUKHICTH BakyyMy, E — HampyKeHICTh €TeKTPHUHOIO
TIOJIA.

3Hax0AMMO HIBHJIKICTh PYXY YAaCTHHOK Ha MiACTaBi BEIMYMHU MPOIIEHOTO 32 JaHUN
qac MUIIXY:

,_Ax_6107°
v 15-60

3HaXOIMMO HANPYKEHICTh EJNEKTPUYHOTO TOJS SK BIJHOUICHHS HANpyrd MIX
SJICKTPOJAMH 0 BiJICTaHI Mi’K HUMHU:

E :X :@ =400 (B/m).
L 0,25

O06YHUCITIOEMO eEKTPOKIHETUYHUHN MTOTEHIIIaT 32 PIBHIHHAM CMOJIYXOBCHKOTO:

e 894 1074.6,67.107°
8,85-10712.78,2- 400
OCKUTBKM YaCTHHKH PYyXalThCS Y HANpPsIMy aHOAY (TIO3UTHBHOTO EIIEKTPOAY), TO
BOHU 3apsjpkeHl HeraTuBHO. OTKe, OCTATOYHO, E€JIEKTPOKIHETUYHUM TOTEHIIial
nopiBHioe & = —0,0215 B.

~6,67-107° (w/c).

=0,0215 (B).

3ajgaua 12. KiHeTuka mBHAKOI KOATYJISILIl

[Ipn BuBYEHHI KIHETHMKM Koaryismii BomHoro 3oit0 Agl koarymsatom K,SO,
OTPUMAJIU TaKl eKCIIEPUMEHTAJIbHI JIaHI:

T, C 0 40 200 280

vs-107 2,69 2,49 2,04 1,85
(Vs — KOHIIEHTpAIlisl YaCTHHOK B OJMHHIII 00'eMY).
BuszHaunti 4Yac MOJOBMHHOI KOAaryysii Ta JOCHiAHE 3HAYCHHS KOHCTAHTH
IIBUJIKOCTI IMIBHAKOI Koaryssmii. OOYHCTITh TEOPETHYHE 3HAYCHHS KOHCTAHTH
MIBUIKOCTI IMIBUIKO1 Koarysiii 3a temmnepatypu T = 283 K 1 B’s3kocti np = 1,308-10°
*Mai MOPIBHSMTE 3 JOCTIAHUM 3HAYEHHSIM, 3p00ITh BUCHOBOK.

Po3B's130k
PiBHsiHHS CMOJTyXOBCBHKOTO /JIs1 IIBUKOI KOATYJISILI y JIIHIMHIN (opMi Mae BUTIIS;
% T
RAVIS,
\Y% 0
JI€ Vo — KOHIIGHTpAIlii 4YacTHHOK Yy TMOYaTKoBHM MoOMeHT dyacy (t = 0);

Vy — KOHIEHTpallisl YaCTUHOK Yy NOBUIBHHM MOMEHT 4acy T; 6 — Yac MOJOBHHHOI
KOaryJisii.

[ToOGynoBa rpadika y KOOpAUHATAX Vo/Vs, T Ja€ TPsAMY JIHIIO, SKa BIITHHAE Ha OCI
opauHaT 1 (oaMHHUIS) TPU HYJLOBOMY 3HA4YE€HHI 4Yacy. A KyTOBHM KOE(QIIIE€HT
HaxXWIy i€l TpsaMoi JOpiBHIOE BeauuuHi 1/0.

M 14
OGUHCIIOEMO 3HAYeHHS —C U1 KOXKHOTO MOMEHTYy dacy (vo = 2,69-10
\Y%

YaCTHHOK/M'):

38



T, C 0 40 200 280

V% 1 1,08 1,32 1,45
Bbyayemo rpadik B koopauHaTax Yo T
\Y%
Vo/v

1,51

1,41

1,3

1,21

1,11

1,0 1

0,9 T T T T T ‘ T
0 50 100 150 200 250 300
T, ¢
3HaxX0AMMO KOTAHI'€HC KyTa HaxWiIy i€l mpsaMoi (BIIHOIICHHS JIOBXUHU CYMI>KHOTO
KaTeTy J10 JOBKUHU MPOTUIIEKHOTO KATETY):

1 a 145-1
C) b 280-0
Yac nosioBUHHOI KoaryJsiii 6 = 622,2 c.

KoHcTaHTy MIBHAKOCTI KOATYJISIIT 3HAXOIATh 32 PIBHSHHSM:
1 1 _
k=—= y =597-107%8 (o).
vod  2,69-107%-622,2
TeopeTruHe 3HAYCHHS KOHCTAHTH INBHIKOCTI IIBHIKOI KOAryJAIlii 3HAXOAUMO 32
JIOTIOMOT'O0 PIBHSIHHS:

_ 8kgT _8-1,38-107%3.283
3 3.1,308-107°

ne kg — mocriiina bosbiimana.

TeopeTnyHe 3HAYEHHS! KOHCTAHTH IIBUAKOCTI MPAKTUYHO CMIBOAAA€E 3 00paxoBaHUM

32 eKCHEpPUMEHTATBbHUMH JaHuMH. OTXKe, KOaryJysiis € MIBUAKOIO 1 MiTKOPIOETHCS
Teopii CMOITyXOBCBHKOTO.

=1,607-10".

k =755-107%8 (e,
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5. [lepeJiik nUTaHb AJIs1 MiATOTOBKH /10 KOHTPOJBLHHUX POOIT Ta icmuTy

7-8 TETPAMECTP «®I3HYHA XIMIA)
1. o Take TepmoauHamiyHa cuctema? Knacudikairiss TepMOAMHAMIYHUX CHCTEM.
2. Hanumite MareMaTuyHud BUpa3 1-ro0  MOYaTKy TEPMOAMHAMIKH Y
nudepeHIiaapHii Ta 1HTEerpaidbHIM (QopMax. SIKi BETWYMHU y HHUX PIBHAHHAX €
(GYHKISAMH CTaHy?
3. o Take Temnora i podora?
4. 1Illo Take BHYTpIlIHS €HEpris TepMoAMHaMIuyHOi cuctemMu? Yu € BHYTpIIIHSA
eHeprist GyHKIIEI0 CTany?
5. 1o Take eHTaNbMis TEPMOJUHAMIYHOI CUCTEMU?
6. Hamumite dopmyny, mo TOB'SI3ye MiX COO0I0 EHTaJbMII0 Ta BHYTPILIHIO
€HEPTil0 TEPMOJUHAMIYHOI cCUCTEeMU. UM € TerioTa mpoiiecy PyHKI€ cTany?
7. 1o Take muTOMa Ta MOJISIpHA TEIIOEMKOCTI? Po3mipHOCTI muX BenuduH. SKi
PIBHSIHHSI BUKOPUCTOBYIOTH JJIS OMUCY 3aJIEKHOCTI TEIJIOEMKOCTI BiJl TeMIeparypu?
8. Illo Take ictuHa 1 cepemHs TeroeMmkicTh? 3amumith Bupa3 s Cp ta Cy. Ha
Ky BEJIMYUHY BIAPIZHAIOTHCS Mik co0o0to 3HaueHHs Cp Ta Cy /14 1/1eadbHuX rasiB?
9. lo Take cTanaapTHA TEIUIOTA YTBOPEHHS XIMIYHOI CTIOTYKHU?
10. Cdopmymroiite 3akoH ['ecca. SIki HAC/IIKK BUIUIMBAIOTH 3 HHOTO?
11. I[lo Take TeruioBuii edeKkT XiMIYHOI peakiii? SIki peakilii Ha3UBAaIOTh €K30- 1
EHIO0TEPMIYHUMU?
12. Piensunsa Kipxroda y nudepenniansHiit popmi Ta HOTO aHAaI3.
13. CdopmymroiiTe npyruii 3aK0H TEPMOIUHAMIKH.
14. 3anumiTe MaTeMaTUYHUN BUpa3 JpPYroro 3aKOHY TEPMOJMHAMIKU ISt
PIBHOBaYKHOTO Ta HEPIBHOBAXKHOTO MPOIIECIB, IO MPOXOASTh Y 130Jb0BaHIN CUCTEMI.
15. 3a skumu hopmynaaMu OOUMCIIIOIOTH 3MIHY €HTPOIIi y MpOLeci: a) HarpiBaHHs
(0X0JI0IKEeHHST) peuoBUHH, 0) (Pa30BOT0 NMEPETBOPEHHS, B) 1300apHO-130TEPMIYHOTO
3MIITYBaHHSI 11€aJIbHUX Ta31B?
16. Illo Take xapakrepuctuuHi QpyHkiii? HaBenith npukiagy.
17. Kpurepii caMOAOBUIBHOTO TIPOTIKAHHS TIPOIECY Ta CTaHy pIBHOBaru y
130J1b0BaHIN TEPMOIMHAMIUHIN CUCTEMI.
18. Illo € xputepieM CaMOJOBUIPHOTO TMPOTIKAHHA TIPOLIECY Yy 3aKpUTIH
TepMOIUHAMIUHIN cuctemi a) 3a cranux T 1 P, 6) 3a ctamux T 1V?
19. Sxuit TepMoOIMHAMIYHUNA TOTEHIIA]l CJiJ BUOpaTH Yy POJII  KPUTEPIIO
CIPSMOBAHOCTI peakKilii, SKII0O BOHA MPOXOJUTh 3a CTAJIOTO THCKYy Ta CTaJol
Temmneparypu? Slka ymMoBa caMOAOBUIRHOTO MPOXOHKEHHS TPOIECY, BHUpaXKeHa 3a
JIOTIOMOT OO I[LOTO TTOTEHITIATY?
20. Sxwuit TepMOAWMHAMIYHMM TMOTEHIaJ CHiJl BUOpaTH y POl KPUTEPiIO
CIPSIMOBAHOCTI peaKIlii, KO0 BOHA MPOXOJAUTh y 3aKpUTOMY aBTokjIaBi (V = const)
3a cTtasoi TemmepaTypu? Ska ymoBa CaMOJIOBUIBHOTO MPOXOPKEHHS IMPOLECY,
BHpa)KeHa 3a JOMOMOI0I0 IIbOr0 MOTEHII1aTy?
21. 3anumite piBHAHHSA ['166ca-I enpMrombia.
22. o take TepMoanHaMiuHii moTeHuian? HaBeniTe mpukiaam TepMOIUHAMIYHAX
MOTEHITIATIB.
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23. Cdopmymoiite moctynat [Inmanka (TpeTiit 3aKOH TEPMOIUHAMIKH ).

24. o Take xiMiyHUM moTreHuian? 3a sko0 (HOPMYJIOI PO3pPaXOBYIOTh XIMIYHUHN
MOTEHII1aJ KOMIIOHEHTY y cyMilii iieanbHux raszi? o Take crangapTHUN XiMIYHUMA
rnmoreHIian?

25. 3anuiniTh BUpa3 3aKOHY J1I0YMX Mac ajis razodazHoi xiMiyHoi peakuii aA + bB
= ¢C + dD. Bkaxirs posmiprocti xoncranT piBHoBarn K°, Kp, Kc. 3amumits
dbopmyIu, sIKi 3B’SI3yI0Th MK COOOI0 3HAUEHHS IIMX KOHCTAHT piBHOBaru. Bij skux
YUHHUKIB 3aJIC)KUTh 3HAYEHHS KOHCTAHT PIBHOBATH JJIS 1/1€abHOI ra30Boi cymini?
26. PiBHSHHS 130TepMU XIMIYHOT peakxiiii.

27. PiBHsHHSA 1300apu ¥ 130xopu XIMIYHOI peakmii B audepeHuianbHi Gopmi, ix
aHais3.

28. PiBHsHHA 1300apu ¥ i30Xxopw XiMmiduHOI peakiii B iHTerpanbpHiil (opmi. Sk,
KOPUCTYIOUHCh UMMM PIBHSAHHSIMH, IpaiuHO BU3HAYUTU TEIUIOBUN €(QEKT XIMIYHOI
peakitii?

29. Cdopmymoiire npuniun Jle [larense-bpayna. Kopuctyrouncs npuniumnom Jle
[IlaTenbe, MOSICHITH, K BIUIMBA€ HA PIBHOBAXKHUHN BUXIJ MPOAYKTY €K30TEPMIYHOI
peakiii 2NO(2) + O,(2) = 2NO,(2): 1) miaBUIIEHHS 3araJIbHOTO THUCKY y CUCTEMI, 2)
[1ABUIICHHS TEMIEPaTypH.

30. Mo Take da3a, KOMIIOHEHT Ta TEPMOJUHAMIYHUNA CTyTNeHb cBoOoau? IIpaBumio
¢a3 I'i66ca.

31. 3anmmite piBHAHHA Krameilipona-Knaysiyca Ta mnpoanamizyiite #oro ms
MPOIIECY TITABJICHHS.

32. Sxuit Burnsa mnpuiiMae piBHAHHA Knaneipona-Kmaysiyca s mporieciB
BUTIAPOBYBAHHS Ta BO3TOHKH pe4oBUHU? KOpHCTyHOUNCh 1TUM PIBHSHHSM, TOSICHITD,
K 3aJICKUTh TEMIEpaTypa KUMIHHS PIAMHY Bl THCKY.

33. HapucyiiTe cxematnyHo Jiarpamy cTaHy Boau. BkaxiTh Ha 1il Jaiarpami mose
napy, piAMHHU, TBEPAOIO JIbOAY; KpPUB1 BUIIAPOBYBaHHS, BO3TOHKH Ta IaBieHHs. 1llo
TakKe MmoTpiitHa Touka?

34. o taxe po3unH? Ciocobu BUPAKEHHS 1X KOHIIEHTpAITiH.

35. Cdopmymroiite 3axkoH Payns. o Take imeanbHl po3unHu? SIKI TPUYUHU
BIJIXWJICHHS BiJ] 3akoHy Paynsa?

36. Slki Bu 3HaeTe KOMIraTUBHI BIACTHBOCTI po34uuHIB? 3a skumMu (hopmynamu
OOYHUCIIOIOTh TIJABUIIEHHS TEMIEPATypy KHUIIHHA Ta 3aMep3aHHS PO3YHUHIB,
OCMOTHYHHUIN THCK PO3YUHIB?

37. Cdopmymroiite nepumii Ta npyruii 3akonr Konosasosa.

38. HameniTh cxeMaTWyHO JiarpaMmy cTaHy [Jisi OIHApHUX JIETKUX CyMIIIEH Y
KOOpAMHATAX TeMIlepaTypa KUIIiHHS — CKIIa TS 11eaTbHOTO PO3UYMHY Ta MOSICHITS ii.
39. HameniTh cxeMaTWyHO JiarpaMmy CTaHy il OIHApHUX JIETKUX CyMiled y
KOOpAMHATAX TEeMIepaTypa KUIIIHHSA — CKJIaJ JIJs 3HAUYHUX BiIXHWJIECHb PO3YHMHY Bij
3akony Payns ta nosicuiTs ii. ll{o Take azeorpornna Touka? azeoTpomnHa cymi?

40. Sxi Tunu G1HAPHUX PIIKUX CyMIiIIel 3 0OMEKEHOI PO3UMHHICTIO OJJHA B OJIHIN
MOXyTh OyTu? HaBeniTh THMOBI miarpamu cTaHy "Temmneparypa — ckian'.

41. 3anumiTh 1 MOSICHITH 3aKOH posnozairy. Ilo Take ekcrparyBanus? [lns doro
BOHO BUKOPHCTOBYETHCS?
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42. Big sxkux (akTopiB 3aMeKUTh PO3UYMHHICTH Ta3iB Ta TBEPAUX PEYOBHH Y
pinunax? PiBusaHs ['enpi Ta lpexaepa.

43. CdopmynoiiTe OCHOBHI TOJOXKEHHS Teopli €eJIEKTPOJITUYHOI JAMCOLIALi].
[TosiCHITh, UMM BIJIPI3HAIOTHCS CUJIbHI Ta CJIa0K1 €JICKTPOITH.

44, Illo Take CTymiHb EIEKTPOJITHYHOI AHUCOIliaIli, KOHCTAHTa JUCOIlaIli?
3anuunTh pIBHSIHHS 3aKOHY po3BefeHHsT OcTBaNba.

45. lonnuii noOyTok Boau. BomaHeBuii moka3HUK KUCIOTHOCTI cepenonuina pH. 1o
Take KHCIie, HeUTpaJibHE Ta JTy>KHE CepeIoBHILE?

46. o Take rambBaHIYHUN €JIEMEHT, aHO, kKatoa? Illo Take enexTpopymriiftHa cuia
(EPC) ranmbBaniuHoro eneMenrta? 3anumniTh piBHAHHSA 3anexHocti EPC  Bin
aKTUBHOCTI 10HIB, IO OEpyTh ydYacTh Yy eJIEKTPOXIMIUHIA peakiii (piBHSHHS
Hepncra).

47. Illo Take eneKTpOaHUIN MOTEHIIAT Ta CTAHAAPTHUMN €JIEKTPOAHUIN MOTEHITIam?
48. Hlo Take eNEeKTPOAM TMEPUIOro, JPYroro pojay, OKHCHO-BIJHOBHI, Ta30Bi
enekTpoau? HaBeniTh KOHKPETHI MPUKIIAIHN, 3aUIIITh JJ1 HUX piBHSHHSA HepHcTa.
49, Illo Ha3uBa€ETHCS MIBUKICTIO XIMIYHOI peakiii? ¥ SKUX OJWHUIIX BUMIPIOIOTH
IIBUJIKICTh TOMOT€HHOT XIMIYHOT peaKirii?

50. Jnsa peakuii aA + bB — ¢C + dD (a, b, ¢, d — BignmoBiani crexioMeTpuyHi
KOe(DILIEHTH) 3aMUILITh PIBHAHHA JUIsl IIBUIKOCTI XIMIYHOI peakuii Ta IBUIKOCTI 32
KOXXHOIO PEUYOBHHOIO.

51. ki ¢pakTopH BIUIMBAIOTh HAa IIBUJKICTh XIMIYHOI PeaKili?

52. Sk popMyNIOETHCS OCHOBHHI MOCTYNIAT XIMIYHOT KIHETUKH?

53. Sxuit ¢i3MYHUN CMHCII Mae KOHCTaHTa IMBUIKOCTI XiMmiuHOT peakmii? Ska
PO3MIPHICTh KOHCTAHTHU MIBUAKOCTI XIMIYHOIT peaKiiii?

54. Slki ¢akTopH BIUIMBAIOTH HAa BEIMYMHY KOHCTAHTH IBUIKOCTI XIMIYHOT peaKiii?
55. Ilo Ha3uBaOTh MOJEKYISAPHICTIO XiMiYHOI peakiii? Yomy MOJNEKyISIpHICTH
XIMIYHUX peakiliii He mepeBHIlye TpboxX? B sSKkuX BHUMagKaX MOJEKYJISPHICTH 1
MOPSIOK PeaKilii CriBHagarTh?

56. IIlo take mexani3m ximiuHoi peakuii? [Ilo Take enemeHTapHa cTamis XiMIYHOT
peakirii?

S57. 3anuiTh KIHETUYHE PIBHAHHS MJI1 HEOOOpOTHOI peakuii 1-ro mopsaky B
mudepeHianbHId  Ta 1HTerpaibHid (opmi. BxaxiTh po3MIpHICTH KOHCTaHTH
MIBUIKOCTI.

58. 3anuiiTh KiHETUYHE PIBHSAHHSA i1 HEOOOPOTHOI peakilii 2-To MOpSAKY Y
nudepeHIianbHii Gopmi.

59. 3BamumriTe KiHETWYHE PIBHAHHS i1 HEOOOPOTHOI peakilii 2-ro MOpsSaKy B
IHTerpalbHil hopmi.

60. Sk rpadiuHO BU3HAUYMTH 3HAYEHHS KOHCTAHTHU IIBUJIKOCTI HEOOOPOTHOT PEaAKITIi:
a) 1-ro mopsnky, 6) 2-ro nmopsaky?

61. Ilo o3nauae TepmiH "yac HamiBnepeTBopeHHA"? SIK WOro MOXHaA pPo3paxyBaTh
JUTst peakiliit 1-ro, 2-ro mopsaKiB?

62. 3anuuiiTh piBHAHHS ApeHiyca I 3aJ€KHOCTI KOHCTAaHTH IMIBUIKOCTI X1IMIYHOT
peakiii Bijl TemnepaTypu. BkaxiTh Ha3BU BEIMYMH, K1 BXOJATH J0 I[OTO PIBHSHHS,
Ta iX PO3MIPHOCTI.
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63. LMo Take enepris aktuBauii ximMiyHoi peakmii? Ha ocHOBI  sKuX
EKCIIEPUMEHTAJIbHUX JaHUX 1 SIKUM YMHOM MOXHa pO3paxyBaTW 3HAYEHHsI €HEprii
aKTUBaIii?

64. Sx dopmymoeTbes mnpaBuio Baut-I'oda mns TemmepaTypHOi 3alI€KHOCTI
IIBUJIKOCTI XIMI4HOT peakiiii? Jis sSskux peakiriii BOHO BUKOPUCTOBYETHCS ?

65. Ha ocHOBI SIKMX €KCHEPUMEHTAIILHUX JaHUX 1 SKUM YMHOM MOXHA PO3PaxXyBaTH
3HAQYCHHS €HEeprii akTUBallll Ta NEePEeACKCIOHCHIIIHHOTO MHOXHHUKA TpadiayHuM
MeToI0M?

66. Sxuit BurIA Mae rpadik 3aneXHOCTI Jjorapu(ma KOHCTAHTH IIBUIKOCTI
xiMiuHOT peakiii Big T 19 [1]o MOYKHA BH3HAYHTH 32 LM rpacp1K0M7

67. Hapucyiite eHepreTHqHy miarpaMy XiMI9HOI peaxilii 1 TOSICHITh, SK TETUIOBUN
edeKT XIMIYHOI peakilii MOB’sA3aHWi 3 CHEeprisSIMH aKTHUBAIii MPsAMOi Ta 0OOPOTHOI
peaKIiu.

68. SIki peakiili HA3UBAIOTHCS CKIIATHUMHU? Ix KJ1acudikaris.

69. Sxi peakiii Ha3WBalOTh JIaHIIOroBUMH? Ha3BiTh OCHOBHI CTajli JAHIIOTOBOI
peakiii Ha MpUKIaal B3aEMOII1 XJIOPY 1 BOJHIO.

70. Slkumu OCOOJMBOCTSAMHM XapaKTEPU3YEThCS KIHETHKA JIAHIIOTOBUX XIMIYHHX
peakiiii?

71. 1o Take JIaHIIOTOBI peakilii 3 HEPO3TATYKEHUM 1 PO3Tay>KEeHUM JIAHI[IOTaMu?
HapeiTe KOHKpPETHI IPUKIIAJIN.

72. Hapucyiite rpadik 3aeKHOCTI MBHIKOCTI PO3TadyXEHOI JIAHIIOTOBOT peakxilii
BIJl TUCKY Ta MPOKOMEHTYWTE ioro. Big doro 3anexarb rpaHuill ClajaXyBaHHS Y
pPO3raiy>KeHHUX JIAHIFOTOBUX PeaKIisaX?

73. HapucyiiTe miarpamy, IO UTIOCTPYE 3aJCKHICTh IIBHIKOCTI PO3TATy’KEHOI
JIAHIIOTOBOI peakIlii B TUCKY Ta Temneparypu? 11lo Take miBOCTpiB criajiaxyBaHHs?

74. ki peaxuii HazuBarOTh (poToxXiMivHMMH? HazBiTh OCOOIMBOCTI LUX PEAKII.
CdopmyiroiiTe 3aK0HN (HOTOXIMII.

75. IIlo Ttake kartamiz? Ha3BiTh OCHOBHI OCOOJMBOCTI KAaTANITHYHUX pPEaKIIiil.
Kiacudikariis kaTaaiTHYHUX ITPOIIECIB.

76. Ilo Take karamizatop XiMiuHOi peakiiii? SIK 3MIHIOETbCS €HEeprii aKTUBaIli
peaxiiii mpy BBEICHHI KaTali3aTopa 10 CUCTEMH?

77. 1o Take rereporeHHa XimiuHa peakiisi? Ha3BiTh 0COOIMBOCTI KIHETHKH Ta
CTaii reTeporeHHux mporiiecis. Jlimityroua cramis.

78. 1o Ha3zuBaeThCs nporecoM AUGy31i? 3anuiiTh MaTEMaTUYHUI BUPA3 MEPIIOro
3akony dika. Bij SsKMX YMHHUKIB 1 K 3aJI€KUTh MBUAKICTh TUPY31i?

9 TETPAMECTP «KOJIOITHA XIMIA»
1. o Take nucnepcHa cucteMa? O3HaKU JUCTIEPCHUX CUCTEM.
2. 1o Take aucnepcHICTh 1 mUTOMa NoBepxHsA? BuUBeAiITh pIBHSIHHS, 11O 3B’S3y€
MUTOMY TTOBEPXHIO 1 AUCTIEPCHICTH JIJIs1 CHEPUIHUX YACTHHOK.
3. 3a sSKuMU O3HaKaMU KIaCU(PIKyIOTh IUCIIEPCHI CUCTEMU?
4. Knacudikariss TucnepcHUX CHUCTEM 3a arperaTHHUM CTaHOM JucHepcHoi dasu i
JUCTIEPCIHHOTO CepeIOBHUIIIA.
5. o Take BimpHOmMCHEpPCHI Ta 3B’s3HOAUcHepcHI cuctemu? Kiacudikaris
JTUCTIEPCHUX CHCTEM 3a PO3MIPOM YaCTHHOK (32 TUCTIEPCHICTIO).
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6. I1lo Take moBepXHEBUIl HATST? Woro b13uaamic cMucl. B AKuX OMMHMIIX BiH
BUMIPIOETHCS?

7. Sk moBepxXHEBUW HATAT 3aJCKUTh Bl NPUPOAM PEYOBUHH, IO YTBOPIOE
MOBEPXHIO (MI>KMOJICKYJISIPHOI B3a€MO/TiT)?

8. Sk 1 yoMy 3aJIe)KUTh MOBEPXHEBUU HATAT piauH Bia Temmneparypu? Illo Take
TeMrepaTypHUi KoediieHT MOBEPXHEBOTO HATATY?

9. 3Bamumrte piBHAHHS ['1606ca-I"eapMmromnbla A1 MOBHOI TOBEPXHEBOI €HEPTi.

10. Sk BmMBae KpUBM3HA MOBEPXHI 1 MpHUpOJA PIAMHM Ha 1i BHYTPIIIHIA THUCK?
3anuiiTh Ta MPOKOMEHTYWTE piBHAHHS Jlamaca.

11. Sxi npuuuHU TAHATTA (OMyCKaHHS) PIAMH y Kamuigpax? 3amuiuiiTh piBHAHHA
JKropena.

12. 3anumriTh 1 mpokoMeHTyiTe piBHsAHHSA ToMcoHa-KenbBiHa.

13. Illo masmuBaroTh aacopoOIiero? Knacudikaris agcopoiiitaux npomecis. [1{o Take
ajcopOeHT 1 ajcopOar?

14. Illo Take moBepxHeBa akTuBHICTH? Illo Take moBepxueBo-akTuBHI (IIAP) 1
MOBEPXHEBO-1HaKTUBHI peuoBuHU? bynosa monexyin [TAP (HaBeniTh npukiaaum).

15. I3orepma ancopOuii ['eHpi (3amuimiTe pIiBHSHHSA 130TEPMH Ta 300pa3iTh
rpadiuno). [Ipu sxkux ymoBax BUKOHYEThCS MPHU afcopOIii 3aKoH ['enpi?

16. OcHoBHI TONOXEHHST ajacopOiiitHoi Teopii Jlenrmiopa. PiBHsiHHA 1 Tpadik
130Tepmu JIeHrMIOpa B 3araiibHii (HeNiH1KHIN) Ta JiHIHHIA hopmax.

17. 3anumite emmipuyHe ajacopOuiiiHe piBHsAHHA Dpelinpiixa. ¥ gKkux BUIAAKax
HOro BUKOPUCTOBYIOTH? Sk TpadiuHO BUBHAUUTH KOHCTAHTU B IOMY PIBHSIHH1?

18. Ocnosui nonoxenns Teopii BET. PiBusanHs 1 rpadik i3orepmu BET.

19. Skwii 3Hak mae 3MiHa eHeprii ['160ca mpu agcopOuii? Skuii 3HaK Ma€ TETUTOBHMA
edeKT npu aacopoOIii (e eK30TepMIYHHUI Ui eHJ0TepMIYHUI TipoLec)?

20. o Take aaresis i xoresia? Illo Take pobora anaresii i koresii i 3a JOMOMOTOIO
SKUX PIBHSIHB 1X MOXHA OOYUCIUTH?

21. o Ttake 3mouyBanHaA? Illo Take kpaioBuii Kyt 3MouyBaHHs? HaBemiTh
piBHsiHHS FOHra.

22. Oxapakrepusyite riapodisnbHi 1 riapodoOHI moBepxHi. SIK MOXKHA BIUTMHYTH Ha
3MOYYBaHHS MTOBEPXHi?

23. Sk 3ammcyeTbcs ymMOBa PO3TIKaHHS PIIMHMA TIO TOBEPXHI TBEPAOTO Tijia abo
1H101 piguHu? SIK po3paxyBaT KOe(iII€EHT PO3TIKAHHS?

24. TlosicHiTh, K OyAyTh OpIEHTYBATHCS MOJEKYIH aiiaTudyHux crnupTiB (abo
BOJHUX PO3YMHIB HA MEX1 PO3UHUH/TIOBITPA.

25. OcoOnuBocTi aacopOiii 10HiIB 13 po3unHiB. [IpaBuna Gasuca-Ilanera.

26. JliotpomHi psigu. Posramyiite ionn Ba®', Na', Fe**, Cs" y mopsiaxy 3pocranms
iXHBOI aJICOPOIIHHOT 31aTHOCTI.

27. o take ioHOOOMIHHI afcopOeHTH? bynosa ionitiB. Kimacudikaiis i0HITIB.

28. o cranoBnsaTh cobor0 ioHITU? HaBeniTh mpukian peakiii iI0HHOTO OOMiHYy Ha
KaTIOHITI 1 aHIOHITI.

29. Illo Take oOMmiHHa eMKicTh ioHiTY? Ill0 Ha3MBalOTHP MOBHOKO 1 JUHAMIYHOIO
OOMIHHOIO €MKICTIO 10HITY Ta K iX BH3HA4awTh? Onuuuii BumiptoBanHs [10€ 1
JO€. Yomy BiapizusroThes 3Hauenns [10€ (COE) 1 JOE?
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30. 3anumite piBHSHHSA HikoibCchKOTO.

31. IIlo take OpoyHiBchkuil pyx? Illo € mpuuuHoro ioro BuHuKHEHHs? IIlo Take
cepenHii KBajpaTUYHUN 3CcyB? SIK, BUMIPSBIIM HOTO, BUBHAYUTH PO3MIP KOJIOiTHOI
YaCTUHKU?

32. Sk MOXHA BHU3HAYUTH PO3MIP JMCHEPCHUX YACTHMHOK ab0 iX KOHIIEHTpAIlII0 Y
J1030JI1X 32 OCMOTUYHUM THUCKOM?

33. 3a SKUM PIBHSHHSIM OOUUCIIOIOTH KOEPIIEHT NU(]y3ii YACTUHOK B KOJOITHHX
cucremax? B skux cucremax koediiieHT Audy3ii BUIIe: y KOJOITHUX CUCTEMAaX YH B
ICTUHHUX po3unHax? Yomy?

34. udysiitHo-ceAMeHTalliliHa piBHOBAara B 30J5X, TINCOMETPUYHUN 3aKoH. SIKi
JUCTIEPCHI CUCTEMH MiIKOPIOIOTHCS I[bOMY 3aKOHY?

35. SIki cunm AifoTh Ha chepuyHy YaCTHUHKY, IO CEAUMEHTYE B TpaBiTalliiHOMY
nom? Busenite hopmymy I MIBUAKOCTI CEAMMEHTAIII.

36. HammmniTh piBHSHHS I IIBUAKOCTI CEIUMEHTAIlli B TpaBiTAllIHHOMY IIOJI.
3MIHEHHSM $IKMX [apaMeTpiB CUCTEMH MO>KHA 3MIHIOBAaTH HIBUAKICTH OCAJKEHHS
YACTUHKHU?

37. Jlms 4oro BUKOPUCTOBYIOTh CEIMMEHTaIlHUI aHani3? Ha sikoMy piBHSHHI
IPYHTYEThCS 1Ieil aHami3?

38. 3a sK00 03HAKOIO AUCIEPCHI CUCTEMHU PO3MOAUISIOTH Ha J10(OOHI 1 Ji0(piIbHI?
UuM MOSICHIOETHCSI CaMOJIOBUIbHE 3pOCTaHHS Mik(a3HOi MOBEPXHI MPU YTBOPEHHI
TO(PIUIBHUX JUCTIEPCHUX CHCTEM?

39. SlkumMu MeromamMu OTpUMYIOTH JiodoOHI mucmepcHi cuctemu? HaeniTh
TIPUKITA TN,

40. Ha mo ButpauaeThcsi poOoTa mpu po3apiOHeHHI maTepiaiiB? B domy momsirae
CyTHICTb eekTy Pebinaepa (aacopOiiiiHe 3HUKEHHS MILIHOCTI Ti1)?

41. Sxi ¢akTopu CHOPUAIOTH YTBOPEHHIO OUIbII JIpIOHUX YACTUHOK TMpH
KOHJICHCAI[IHHOMY METOJIi yTBOPEHHS JUCTIEPCHUX CUCTEM?

42. Cdopmymoiite npasmiio DasiHca-Ilanera 1 BUKOpucTanTe Moro Jjisi HaMCaHHS
dbopMynau MILETu 30710, [0 YTBOPIOETHCA B PE3YNbTaTi B3a€EMOIT Y BOJHOMY
po3unHi 3a peakiiero: AgNO3; + KCl — ... y HaIIuIIKy KO>)KHOTO 3 KOMIIOHECHTIB.

43. TepmomunamiuHi 1 KiHETHYHI (AKTOPU CTIHKOCTI J10OOHUX JUCTIEPCHHUX
cucteM. [lepeniguTs iX 1 KOPOTKO OXapaKTEPUIYUTE.

44, Ha3BiTh BUIU CTIHKOCTI JUCIIEPCHHX CHUCTeM 3a kiacudikamiero IleckoBa. B
YoMy TIOJIATA€ BIAMIHHICTD MDK JIOQUIBHUMU 1 J10()OOHUMH  KOJOIAHUMHU
cucremamu?

45. Hlo Take koaryssiisi, KOaJeCUEHIIs, 130TepMiuHa IeperoHka, QIoKyJsLis,
nenTusasa?

46. Yum oOyMmoOBIJI€HA arperaTMBHa HECTIMKICTh J1O(OOHHX NUCTIEPCHUX cCUCTEM?
Ski mpoliecu caMOAOBIILHO MPOXOAATh B IMX CUCTEMaX?

47. OcHOBHI TIOJIOKEHHS Teopii MBUAKOT KoaryJsiii CMOIyXOBCHKOTO.

48. HanumriTe piBHSHHS JUISl IIBHJIKOCTI KOAryJssii 3a Teopiero CMOIyXOBCBKOTO.
[Ilo Take yac MOJOBMHHOI Koarymsmii? SIK MOXXHAa BH3HAUUTH Yac TMOJOBHHHOI
KOaryJsiii? SIk BU3HAYNTH KOHCTAHTY IIBUIAKOCTI IIBUIKOT KOATYJIISIIi?

49. o Take nopir koarymsuii? Copmymnroiite npasuio [yneue-I"apai.
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50. YactunHku 3010 3apsypkeHi HeraTuBHO. [lopiBHSTE BeMMYMHU TOPOTIB
MIBUJIKOT Koaryyiii, mo BukiukaiTh enekTpoiitd CsCl 1 AlCl;. Biamosigs
MOSICHITb.

51. ki icHYIOTH CITOCOOM 3aXHUCTy J10OOHUX 30J11B Bi Koarynsiii? ki peuoBUHH
HalyacTilie BUKOPUCTOBYIOTh Y POJIi cTab1J113aTOPIB 30J11B?

52. Onumits edext Tingans. PiBHsHHs Penes 1 fioro anamis.

53. BukopucroByrouu piBHSHHS Peses, mosicHITh, YoMy HEOO0 Mae OJJaKUTHUN KOJTIP.
54. o take omanecreHitis? Ynm 3yMOBIICHE 1€ SBUIIE?

55. Yum ynbTpamikpOCKOIl BIAPI3HAETHCS BiJ 3BUMAMHOTO ONTUYHOTO MIKpOCKOTa?
56. Yum BU3HAYAETHCSA MIHIMAIBHHUI po3Mip 00’€kTa (pO3pi3HIOBAIbHA 3aTHICTD),
KU MOKHA CIIOCTEPIraTh y CBITIOBOMY Mikpockomi? YoMy mpuOIU3HO JOPIBHIOE
g BeanunHa?

57. Yomy po3aiiabHa 3/aTHICTh €JIEKTPOHHOI MIKPOCKOINIi BHINA, HI)K B CBITJIOBIA
MIKpPOCKOITIi?

58. Yum TypOumiMerpisi BiJIpi3HIEThCS BiJ HedemomeTpii? [l BU3HAUCHHS SKUX
XapaKTEPUCTUK JTUCTIEPCHUX CUCTEM BUKOPUCTOBYIOTH I METOIN?

59. Knacudikamiss I[TAP. HapucyiiTe MOXIUBI BapiaHTH BUTIIAY 3aJI€KHOCTI
MOBEPXHEBOTr0 HATATY po3unHy Bij KoHIeHTpartlii [TAP. [Io Take KKM?

60. IIlo rake KKM? Metoau Buznauenass KKM.

61. Ha gyomy rpyHTyethest Bukopuctanus [IAP y sikocTi cTabinizaTopiB AUCTIEPCHUX
cucteM? B yomy nosiirae MexaHi3M MHIOYOi J1i po3unHiB [IAP?

62. Ilo Take rigpodinpHo-minodineauii 6ananc? Yucma ['JIb.

63. Slke sBume Ha3WBalOTH comroOimizamiero? Yum oOymoBieHe 1e sBuie? ke
MIPaKTUYHE 3HAYEHHS I[LOTO SBHINA?

64. Illo Take BucokomomyekyasipHa crnoiayka (BMC), momimep? Illo Take
HaOpsIKaHHSA, CTENIHb HAOPSIKaHHA?

65. 3anuiniTe B 1udepeHiiaibHii 1 IHTerpaibHii GopMax KIHETUYHE PIBHIHHS JJIS
npoiiecy HaOpsKaHHS.

66. SkuM YMHOM MO’KHA BU3HAUWUTH KOHCTAHTY IIBHUAKOCTI HaOpsSKaHHS MoiiMepy?
Sk 1 YoMy BILTMBA€E TeMIlepaTypa Ha MIBUAKICTh HAOPsIKaHHS?

67. o Take i3oenekTpuyHa Touka? Sk 1 yomy BmmMBae pH po3umHy Ha
MaKCUMAaJIbHUH CTemiHb HaOpskaHHs (HapucyiiTe rpadik)? Bianosias MOSICHUTH.

68. Ilo Take emynncia? Illo Take mpsma 1 3BOpoTHa eMyJibcii? SIkuM crmocobom
cTab1Ti3yI0Th eMyibceli? Knacudikaiiis eMynbCiii 3a KOHIIEHTPAIIIETO.

69. o Take mina? Yum miHa BIAPI3HAETHCA BIJ Tra3oBOi emyibcli? OCHOBHI
BJIACTUBOCTI TI1H.

70. Ilo Take aepo3osn? Knacudikariiis aepo3oJiB.

6. CnuCoOK peKOMeHI0BAHOI JIiTepaTypH sl caMOCTiiiHOI po6oTH
7-8 TETPAMECTP «®I3HU9YHA XIMIA)

1. Jle6ias B.I. ®di3uuna ximis. — Xapkis: @omio, 2005. — 478 c.
2. T'omonait B.I. ®izuuna Ta konoimna ximis: Iligpyunuk. — Binauns: HOBA
KHUT' A, 2007. - 496 c.
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3. Crpombepr A.I'., Cemuenko JI.Il. ®usnueckas xumusa.- M.: Beicu. mik., 1988.-
2.95;3.1/131/1‘16CK351 xumus. [lox pen. K.C. Kpacnogsa. - T. 1. - M.: Beicu. mik., 1982. -
2.87qC).I/ISI/I‘16CKaH xumus. [lox pen. K.C. Kpacnosa. - T. 2. - M.: Beicur. mk., 2001.-
6351 915(.)JIHKOB I'.A. PykoBojctBo 1o ¢pusuueckoit xumuu. - M.: Beicm. mik., 1988. —
;.8412.yI[I)HHIOB N.B., Kaperauxona I'.C. CO0pHUK IpUMEPOB U 33134 M0 (HU3UIECKOM
xuMuH. - M.: Beicnr. mk., 1991.- 526 c.

8. Kpatkuil cipaBoYHUK (PU3MKO-XUMUYECKUX BeNIW4YUH mof perd. P. PaBnens.- M.:
Xumus, 1983.- 231 c.

9 TETPAMECTP «KOJIOI/THA XIMIf»
1. Muennos-Ilerpocsa M.O., JIe6iap B.M., 'mazkora O.M., €nsroB C.B., /lyouna
O.M., [Tanuenko B.T". Konoigna ximist. - Xapkis: @omio, 2005. — 304 c.
2. T'omonait B.I. ®izuuna Ta komoimna ximis: Iligpyunuk. — Binaums: HOBA
KHUT'A, 2007. - 496 c.
3. ®ponos FO.I'. Kypc xonnouanoii xumuu — M. Xumusi, 1982. —405c.
4. ®punpuxcoepr J.A. Kypc kommonanon xumuu — JI. Xumus, 1984, 368c.
5. Illyxun E.[0. Konnounnas xumus — M. MI'Y, 1982. — 348c.
6. JlabopaTopHbie pabOTHI 1 3a/1a4y MO KOJUTOMAHON xumuu moxa pea. FO.I'.dpomosa
— M. Xumus, 1986. — 213c.
7. Botouxuii C.C. Kypc kommonanout xumuu, M., Xumus, 1975.
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