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BCTYII

Ilpeomem i mema oucyunninu " Dizuuna ximin"

Ilpeomem oceimnvoi komnonenmu “®izuyHa XiMmis B €KOJIOTil” TMOJATaE y
BCTAHOBJICHHI B3a€MO3B’ 13Ky XIMIYHUX 1 (DI3WYHUX SBUII B PI3HUX CUCTEMaX.

Mema ocsimuboi komnonenmu — HajgaTH MaWOyTHIM €KOJIOTaM TEOPETHUYHI
3HAHHS OCHOBHUX 3aKOHOMIPHOCTEM, $KI BHU3HAYAlOTh MOXJIMBICTH peajizarii i
HANpPSIMOK XIMIYHHX MPOLECIB, iX MIBUIKICTh, BIUIUB PI3HUX YMHHHUKIB HA XIMIUHY 1
¢a3oBy piBHOBary, yMOBH OTPHUMAHHS MAaKCHMAaJbHOTO BHUXOJIYy HEOOXiJTHOTO
MPOAYKTy; CGHOPMYBAaTH HABUYKHA 3aCTOCYBaHHA  (PI3UKO-XIMIYHHUX  METO/IIB
TOCIIJKEHb Il BHUPINIEHHS OCHOBHUX 3a/lad  OXOPOHH  HABKOJHUITHHOTO
CepeIOBHIIA.

3a60anHs — 3aCBOEHHA OCHOBHUX TOJOXEHb TEOpii XIMIYHHX MPOIIECIB,
BUBYCHHSI METOJIB KUIbKICHOTO BpaxyBaHHS BIUIMBY pI3HUX (PakTopiB 1 XiMIYHOL
OyZI0OBU pEUOBUH Ha MPOXOJKEHHS XIMIYHOTO MPOIIECY.

Y pe3ynbTari BUBUEHHS TEOPETHYHMX OCHOB (I3MYHOI XiMIi 3 PI3HUX ii
PO3JIUIIB CTYJICHT IIOBUHEH BMITH:

— BukopucTtoByroYM JIOBIJKOBI JaHi, pO3paxoByBaTh TEIUIOBI edexTu

XIMIYHMX peakiiid 1 TEIUIOTH YTBOPEHHS Ta IX TEIJIOEMHOCTI 3a OyIb-IKUX
TeMIIepaTyp.

— BukopucToBYHOYM JOBIAKOBI JJaH1 1 TEOPETUYHI TOJIOKEHHS JPYTroro 3aKOHy
TEPMOJIMHAMIKH, PO3PaxOBYBaTH 3MIHY €HTPOIII JJIsl XIMIYHHX IPOILIECIB, a TAKOX
a0COJIIOTHY EHTPOIIII0 PEYOBHUH 32 OY/Ib-IKHX TEMIIEpaTyp.

— BUKOpUCTOBYIOUM TEOPETHYHI TOJIOKEHHS XIMIYHOT TEPMOJAMHAMIKUA B
yMoOBax Jlabopatopii a0 BUPOOHUIITBA, PO3PAXOBYBATH MOXKJIMBICTh TOTO YU 1HIIIOTO
npolecy 1 Mexy HMOro NnpoXO/KEHHs, MPOTHO3YBATH BIUIMB Pi3HUX (AKTOPIB Ha
BUX1J TPOAYKTY, MPOTHO3YBATH MOXJIMBICTH MOSIBU THUX YM IHIIMX JOMIIIOK,
3a0pynHIOI0YUX TPOoAyKT. OOTrpyHTOBYBATH BUOIP MapaMeTpiB MPOIECY 3 TOUKHU 30PY
BUXOJy MPOIYKTY Ta HOTO YHCTOTH.

— BHKOpUCTOBYIOUM TEOPETHYHI TOJIO)KEHHSI TEOpii PO3YMHIB B YMOBax
nabopatopii a0 BUPOOHUIITBA, IPUTOTYBATH PO3UMH 33JaHOTO CKJIAdy, 1aTh SKICHY
OIIHKY PO3YMHHOCTI TBEPAMX PEUOBMH 1 Ta3iB y piAMHAX 1 PIAUH OJHA B OJIHIMH,
OOYMCIUTH MIABUIICHHS TEMIEpPAaTypu KHUIIHHA 1 3HIDKEHHS TeMIlepaTypu
3aMep3aHHs PO3UMHIB, OCMOTUYHHIA THUCK, MOJIEKYJISIPHY Macy pO3YMHEHOI PEUOBUHH,
TOILIO.

— Ha oOCHOBI eKCHEpUMEHTAIbHUX JAaHUX 1 TEOPETUYHUX IMOJOKEHb
eJIEKTPOXIMIi OOYMCIUTH MHUTOMY 1 MOJISIDHY €JIEKTPONPOBIIHICTb, PYXJIMBICTH 1
IIBUJIKICTh 10HIB, KOHCTAHTY €JIEKTPOJITUYHOI JUCOLIalli, eIeKTPOIHUM MOTEHITIAN 1
EPC ransBaniunoro enementa, pH po3unHy, Koe(illieHTH aKTUBHOCTI 10HIB.
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— BukopucTtoByroun TEOpETWYHI TIOJOXKEHHS EJEeKTpOXiMii B yMOBax
BUPOOHUIITBA 200 J1TabopaTopii, CKIIACTH MaTeplaabHUM OajlaHC MPOIECy EIEKTPOTI3Y,
nepeoaynuTH  HANpsIMOK OKHMCHO-BITHOBHOI peakilii, ii KOHCTaHTy pIBHOBArw,
TEIUIOBUH e(eKT, 3MIHY EHTPOIIii Ta 1HII TEPMOJUHAMIUHI XapaKTePUCTHKH.

— BukopucroByroun TEOpETHYHI IMOJOXEHHS XIMIYHOI KIHETHKH B yMOBax
BUPOOHUIITBA a00 J1abopaTopii, chopMyIroBaTH MaTEMaTUUYHUM OIKC, PO3PaXyBaTH
ab0 CHpOrHO3yBaTH KIHETWYHI MapaMeTpu [UIsl TEXHOJOTIYHOTO pErjaMeHTy
XIMIYHOTO MPOIIECY.

— BukopucroByroun TEOpPETHYHI MOJIOKEHHS XIMIYHOI KIHETHKHM B YMOBax
BUPOOHMIITBA, JATH MATEMAaTHYHUA OTUC KIHETUKH TE€TEPOTCHHUX XIMIYHUX PEaKIlii
y PI3HUX 00JIACTSIX TETEPOTC€HHOIO KaTai3y.

— BHKOpHCTOBYIOYM TEOPETUYHI MOJOKEHHS XIMIYHOI KIHETHKH, 31HCHIOBATH
aHa3 KIHETUKU (DOTOXIMIUHUX, JIAHIFOTOBUX PEaKIIiH.

— BukopucroByroun TEOpETHYHI IIOJOKEHHS KaTrajidy 1 JIOBIIKOBI JaHi,
3MIACHIOBATH MiAOIp 1 TMPOrHO3YBAaTH AKTUBHICTh, CEJIEKTHUBHICTh Ta IHIII
TEXHOJIOT1YHI XapaKTEPUCTUKHU KaTalli3aTOPIB PI3HUX TOMOT€HHHUX 1 Ie€TepOreHHUX
KaTaJITUYHUX MPOILIECIB.

— BukopucTOByBaTM Ta aHalI3yBaTW HaBUYaJbHY, JIOBIJIKOBY 1 CIELIAJIbHY
JiTeparypy. XapakTepu3yBaTH Ta ONHMCYBaTH OTPUMAaHI JlaHi 1 pe3yJbTaTh MOBOIO
dbopmyI 1 TepMiHIB (HI3UYHOT XiMIi.

— IlnanyBatu, BUOMpATH METOMM 1 KpUTEPIT ISl BUPILIEHHS 3aBJIaHb (P13MYHOT
xiMii. BU3HayaTtu 1 po3paxoByBaTH OCHOBHI MapaMeTpH, SIKI XapaKTepHU3yIOTh CTaH
CUCTEMH.

— MogentoBaTi 3MIHM CTaHy CHUCTEMHU MiJ BIUIMBOM PI3HUX UHWHHHKIB,
MIPOTHO3YBATH PE3yJIbTaTh (PI3UKO-XIMIYHOTO EKCIIEPUMEHTY.

— 3acTocoBYyBaTM METOAM BIUIMBY Ha IIBUAKICTH 1 HANPsIMOK XIMIYHUX
peaxiiiii B yMoBax BUPOOHHUIITBA 4u JabopaTopii.



1 TEMATUYHHWMH IIJIAH TA 3MICT JIEKIIIMHOI'O KYPCY

3microBuit MoayJb 1 — XiMiyHA TepMOIMHAMIKA
Tema 1.1. — OcHoBHIi MOHATTHA XiMiuHOI TepmoauHaMmiku. Ilepmmii 3aKoH
Tepmoannamiku (IIpeamer 1 3micT Kypey ¢i3ugHoi ximii. Ponb (izuko-xiMidHHUX
METO/IIB B €K0JIOT1i. 3HaueHHs (13udHOT XiMiil 1 (paxoBoi MiATOTOBKH CIICI1aIICTIB
3a CHellabHICTIO ekojorisd. llepme Havano TepMoauHaMiku. TepMoauHaMIYHI
CUCTEMH 1 TEPMOJAMHAMIUHI TAPAMETPH).
Tema 1.2. — Tepmoximis (TernoBuii edext. 3akon ['ecca. CtaHmapTHi eHTaNbIIIi
YTBOPEHHS 1 3TOPSHHS CIOJNYK. 3alIeXHICTh TEIUIOBOTO e(ekTy mporecy Bij
temneparypu. Piasuusa Kipxroda).
Tema 1.3. — Jdpyruii 3axon tepmoaunamikm (Tepmomunamiuni mpouecu. [dpyre
Havano tepmonuHamiku. Entpomis. PiBusaus Knaysiyca. EnTpomis sk kputepiit
CIPSIMOBAHOCTI JIOBUTLHUX MPOIIECIB B 130J1b0BaHUX cucTteMax. [loctynar [Tnanka).
Tema 1.4. — Kpurepii cnpsiMmoBaHOCTI mpoueciB i yMOBHM pPiBHOBAru y 3aKpHMTHX i
Bizkputux cucremax (OO0 egHaHuii BHUpa3 MEpUIOTO 1 JAPYyroro Hayaja
tepmonuHamiku. Ewnepris [160ca Tta eHepris [enpMmronsiia sk KpUTEpii
CHPSIMOBAHOCTI 1 IpaHULl NepebiraHHs MPOLECIB y 3aKPUTHX CHUCTEMax. XIMIUHUHN
noteHuian. Kpurepiil cnpsMoBaHOCTI NpOLECIB 1 YMOBU PIBHOBAaru y BIAKPUTHX
CHUCTEMaX).
Tema 1.5. — Ximiuna piBHoBara (XimiyHa piBHOBara. 3akoH J1F04MX Mac. PiBHSHHS
130TepMu XiMi4HOI peakuii Bant-I'opda. OGuncienHs ckiany piBHOBaXXHOI Cymili,
BUXOJTy MIPOJYKTY, CTYIIEHIO IEPETBOPECHHS).
Tema 1.6. — BnumB pi3HUX YMHHHUKIB HAa BHXiJ NpPoaykTiB peakuii (Brums
TEMIIepaTypy Ha XIMIYHY piBHOBary. PIBHSIHHA 1300apu 1 130XOpH XIMIYHOI peakiii.
BmuB TemnepaTypu, TUCKY 1 JOMIIIKM IHEPTHUX T'a31B HA 3CYB PIBHOBAru).
Tema 1.7. — da3oBa piBHoBara (da3oBa piBHOBara. YMOBHU TEPMOAMHAMIYHOI
piBHOBaru y 6aratodazHux 0araTOKOMIOHEHTHHX cucTemax. [IpaBuno ¢a3 ['i66ca.
da3oBa piBHOBara B OJHOKOMIIOHEHTHUX cuctemax. Jliarpamu crtany. PiBHSHHS
Knaneipona-Knaysiyca).

3micToBuii Mmoay.b 2 — Po3unnn
Tema 2.1. — Po3unHH HeeeKTPOJiTiB. Ineanbni po3unHu (CrocoOu BUPaKEHHS
cKilany posuuHiB. TepMoauHamiuHa Kiacudikailis po3dyuHiB (ieanbHi, TPAHUYIHO
po3BelieH1, peasibHi). KomiraTuBHI BIaCTUBOCTI PO3YMHIB).
Tema 2.2. — Po3uuHu HeesieKTPOJiTiB. PeanbHi po3umnmn (Po3uMHHICTH rasziB i
TBEpIAUX TU1 y piauHax. PiBHOBara piguHa-pianHa. B3aeMHa po34MHHICTH PiJIMH).
Tema 2.3. — BaacTtuBocTi cjJa0KHX i CHIBHMX eJieKTpoJiTiB (BigMiHHOCTI y
BJIACTUBOCTSIX €JIEKTPOJITIB 1 HEENEKTPOMITiB. Teopiss eNeKTpONMITUYHOI AUCOLIALI].
AkTHUBHICTb. EnekTpocTatnyHa Teopis CuiibHUX enekTpoiTiB Jledas-I'tokkens).
Tema 2.4. — EnexkTpuuHa npoBiaHicTh po3uuHiB (MexaHi3m mepeHocy CTpymy Y
po3urHax eJeKTpoiTiB. EnekTpuyHa mpoBiIHICTh pO34yuHIB. PyxiuBicTh 10HIB, ii
3aJIeKHICTh BiJ TEeMIEPATypH, MPUPOITH 10HIB 1 TJIEWKOCTI PO3UYMHHHUKA. 3aKOH
He3aJIexKHOTO pyXy 10HiB Konbpayia).
Tema 2.5. — Eaekrpoximisa (MexaHi3M BUHUKHEHHS €JEKTPOJHOTO TOTEHINIAIY.
EnexTpopyiiini cuiu 1 enekTpoaHi norenmianu. Pisasuus Hepucta).
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3micToBuii Moayab 3 — IloBepxHeBi ABUIILA
Tema 3.1. — TepmoauHamika NoBepXHeBOro mapy (3arajgpbHa XapaKTEpHUCTHUKA
MMOBEPXHEBOIO MIapy Ta Horo eHepris. [loBepxHeBHil HATAT K MIPHJIO BUIBHOT €HEPrii
MDK(a3HOT MOBEPXHi).
Tema 3.2. — IloBepxHeBi sIBHIIIA Y KOHJAEHCOBAHUX cHcTeMax (Ajaresis, Koresis.
3MouyBaHHs 1 po3TikaHHs. KaniispHi sBuUIa).
Tema 3.3. — IloBepxHeBa eHeprisi i agcopOuis (Buam amcopOri, ii KUIbKICHI
XapakTepucTHKHU. [loBepXHEBO-aKTHBHI Ta IHAKTUBHI PEYOBUHHU ).
Tema 3.4. — AncopOuiss Ha MexKi MoAijly po3uMH-ra3 (mapa) Ta MOJIEKYJISIpHA
ajgcopOwuis 3 po3uHHiB Ha TBepAii MoBepxHi (3aNMeXHICTh MOBEPXHEBOTO HATATY BiJl
koHneHTpamii [IAP, BuzHaueHHs aacopOuii MOBEPXHEBO-aKTUBHUX PEUYOBHH 32
EKCIIEPUMEHTATLHUMU JaHUMHU ).

3micToBuii MoayJb 4 — XiMiuHa KiHeTHKA
Tema 4.1. — dopmaabHa kiHeTnka (OCHOBHI TMOHSTTSA XIMIYHOI KIHETHUKH.
[IBuakicTs XiMIYHOI peakini. 3aKOH JIFOYUX Mac — OCHOBHMM IOCTYJIAaT XIMIYHOT
KiHeTUKUA. HeoOopoTHI TOMOreHH1 XIMIYHI peakiii Mepuioro, APYroro Ta n-ro
MOPSIJIKIB).
Tema 4.2. — BiimB TeMnepaTypd Ha HMBHAKICTH XiMiyHHUX peakuii. Ckiuagni
ximiuni peakmii (TemneparypHuii Koe(dillEHT MIBUAKOCTI XIMIYHMX PEAKIIi.
[IpaBuno Baut-I'odda. PiBusinua Appeniyca. Eneprist aktusaiiii).
Tema 4.3. — Kineruka jganmorosux peaxkuiii (OcoOIuBOCTI KIHETUKU Ta MEXaHI3MY
JAHIIOTOBUX peakuiid. JIJaHIIoroBuii MexaHi3M criajJjaxHeHHs (HU3bKOTEMIIEPATYPHUI
BUOYX).
Tema 4.4. — ®@oroximiuni i pagianiiino-ximiuni peakuii (Ilomupenictes B npupoi,
XIMIYHIM MPOMUCIIOBOCTI. OCOONIMBOCTI KIHETHUKHA (DOTOXIMIYHUX peakiiil. 3aKOHU
doToxiMii).
Tema 4.5. — Kineruka rereporennux mpoueciB (Ctamii reTeporeHHUX peakiliil.
3aKOHOMIPHOCTI TU(DY31MHOTO MACOTIEPEHECEHHsI PEUYOBHUHU 1 HOTO pOJIb B KIHETHII
TeTePOTCHHHUX XIMIYHUX PEaKIIii).
Tema 4.6. — Karaniz (Oco611MBOCTI KIHETUKHM KaTaITUYHUX peakiliid. KatamiTuana
aAKTUBHICTh Ta CEJICKTUBHICTB).

Tema 4.7. — TD'omorennmii kartaniz3 (CyTHICTh KaTamiTUUHOI [ii. 37MUTHN Ta
PO3AUTHHUI MEXaHI3MHU KaTalizy).
Tema 4.8. — T'ereporennmii karaniz (Ctagii Ta 0COOJHUBOCTI TE€TEPOrE€HHO-

KaTAJITUYHUX peakuid. dakTtopu, 110 BIUVIMBAIOTh HA KATAJTITUYHY AKTHUBHICTD.
BukopucraHHs peareHTHUX METOMIB OYMINECHHS Ta3iB 1 PIAMH BiJ HIKIJIUBUX
pedyoBuH. Bukopuctanus (oTo KaTadiTUYHMX MPOILECIB B CY4aCHUX TEXHOJIOTISX
pyWHYBaHHS TEXHOT€HHUX 3a0pyIHIOBAYiB).



2 3ABJIAHHS IO CAMOCTIHHOI POBOTH

2.1 /lomawne po3paxynukoese 3a60anus 3a memoio ""Ximiuna mepmoounamika'
Po3paxyiiTe ctangapTHuUN TeruioBUM edeKT XIMIYHOI peakilii Ta TeIJIoBUI
edexT npu 3adaHid Temreparypi (tadmuisg 2.1.1). BcraHoBiTh, SIK BiIPI3HSAIOTHCSA
TEIJIOBI €(PEKTHU TIPHU CTAIOMY THCKY Ta 00’emy. TepMoauHaMiuHi JaH1 ISl PIIISHHS
3a/1a4l B3STH B JOBITHUKY. BCl KOMIIOHEHTH peakilii 3HaXOAThCs B Ta30BOMY CTaHI.

Taomus 2.1.1

Ne | Peakmis T,K | Ne | Peakmis T, K
1 2CO + 0, =2C0;, 800 16 | CHs + H,O =CO + 3H; 500
2 H, + Cl, = 2HCI 1000 |17 | C,HsCl = C;H4 + HCI 600
3 N, + O, = 2NO 600 18 | PCls = PCl; + Cl; 700
4 2802 + C|2 = 2802C| 700 19 (CH2)3 = CH3CH:CH2 800
5 CO+ 1% 0,=C0, 900 |20 |CHsCHO=CH;+ CO 900
6 203 = 30, 1000 |21 | 4HCI + O, = 2H,0 + 2Cl, 1000
7 2NO; = N,O4 800 22 | Co;HsOH = CHy + H0 1200
8 2H, + Sz(r) = 2H28(r) 1200 |23 | Hy, + CoH, = CoHg 600
9 2Cl; + 2H,0 = 4HCI + O, 1300 |24 | CH4+ Cl;= CH3CI + HCI 500
10 | 2C,HsOH = (C,H5),0 +H,0 | 1000 |25 | 2SO, + O, = 2503 700
11 |NO+ % 0,=NO, 1200 |26 |HI+ CHs3l =CHs + I 1100
12 | Cl, + H, = 2HCI 600 27 | 2NO + Cl, = 2NOCI 500
13 | CO + Cl,=COCl, 500 |28 |2NO =N+ 0O, 900
14 | H;+ F,=2HF 700 29 | 2CgHsCH3 = m-CgH4(CH3), + | 800
CeHe
15 | CO + 2H, = CHsOH 1100 |30 | CH, + CO, =2CO 1 2H, 500

Ipuknax po3s’si3aHHSA

st peakiii 4CO + 2S0; = S; + 4CO,, sixka mepebirae B ra3oBii (asi:

1. Po3spaxyiite cTangapTauil Ternosuil edekt ximiunoi peakuii (AHgg).

2. Haiitu 3miHy KoedirieHTiB @, b, C, ¢’ ms 3aganoi peakiii (Aa, Ab, Ac, Ac’).

3. 3anMcaTH aHAJIITUYHY 3aJEXKHICTh TEIUIOBOIO e(eKTy peakuii Bij
temnepatypu AH = f(T).

4. Pospaxyiite ternosuii edekt mpu 700 K ta P = 101325 Ila.

5. BcTaHOBITH, SIK BIJIPI3HSIOTHCA TEIUIOBI €(DEKTH TMPH CTAIOMY THCKY Ta
00’emy.

1) 3aHocuMoO B TaONMII0 TEPMOJUHAMIYHI JaH1 JUIs YYaCHUKIB peakiiii [MB
Nel1395 abo Kpatkwii crnpaBouHUK (usnko-xumuuecknx BenuuuH / Ilom pen. Mumenko K.C.,
Pasnens A.A. —JI.: Xumus, 1983. — 231 c]:




C,2 =1(T), TemnepaTypHuii
o I[}K/(MOJIL K) iHTepBail, K
PeuoBuna| AH% 298, KJ[>k/MOTH b o108 e 10 208 2500

a 103 5

CO; -393,51 4414904 | - |[-854 298 — 2000
Sy 128,37 36,111 109| - |-351 298 — 2000
SO, -296,9 46,19 7,87 | - |-7,70 298 — 2500
CO -110,53 28,41/ 410 | - |-0,46 298 — 2500

Busnauaemo 1300apHuii TersioBHii eeKT peakiii 3a CTaHJApPTHUX YMOB,
BpPaxoBYIOYH CIIICTBO 13 3akoHy ['ecca:

AH%gg = (4AH% 205 (CO,) + AH%205(S2)) - (4AH % 205 (CO) + 2-AH% 205 (SOy)) =
=(4-(-393,51) + 128,37) - (4:(-110,53) + 2-(-296,9)) = - 409,75 x[Ix.

2) Busnauaemo koedinientu B piBasani AC,Y = f(T).

Aa = (4-a(COy) + a (S2))-(4-a(CO) + 2-a(S0O2))=(4-44,14 + 36,11)-(4:28,41 +
+2-46,19) = 6,65.

3a ananoriero po3paxoByemMo AbTta Ac’:

Ab=511-10"

Ac’=-20,43-10°

[nTepBasn Temmeparyp, B SIKOMY CIPaBEIJUBI PO3PAaxOBaHI KOEPILIEHTH,
BU3HAYAEMO 3a HAWMEHIIMM 3 YCIX TEMIEpAaTypHHX IHTEpBANIB JJIsl pearyr4mux
PEUOBHH.

Toni, st nanoi peakiiii B iHTepBai temmnepatyp 298 — 2000 K orpumaemo:

AC% =6,65+5,11-103 - T -20,43-10°/T?

3) 3anexwnicts AH,° = f (T) BusHauacThes 3a 3akoHoM Kipxroda:

dAH®

ACS:
(—— T )=
0 0 0 2 AC
ACPZZViCp —ZviC _=Aa+Ab-T+Ac-T +?
0 29082\ 3 50edy_ 1
298

[lincraBnsgseMo B MONEpEOHE PIBHSAHHS 3HAYEHHS 1300apHOrO TEIJIOBOTO
eeKTy peakiii 3a CTaHIapTHUX YMOB Ta koediuieHTiB Aa, Ab, Ac” Ta oTpumyeMo
AH%; = f(T):

0 5,11-10° ) 5
AH; =-409750+6,65- (T -298)+ — (T —298%)+20,43-10° - (— - ﬁ)
[TincraBasiemo T = 700 K Ta Bu3HayaemMo TerioBui eheKT peakiii AH0700 :

3
AHYg0 =-409750+ 6,65-(700-298)+% (7002 -2982)+20,4310° (- =) =

700 298
=—410 xJIx



5. TennoBuit eekT 3a cranoro Tucky gopiBHioe: Qp, = AH = AU + PAV, a nns
1IeaIbHUX Ta3iB:
Qp=AH = AU + AnRT,

e An — 3MiHa KUIBKOCTI MOJIIB Ta30MO01I0HMX PEYOBHUH IiJ] Yac MPOXOKESHHS
peaxii.

TernoBuit edext npu cramomy 06’eMi gopiBHIoe Qv = AU. Toai pizHHIIA
TEIJIOBUX €(eKTiB XIMIYHOT peakiii B 1300apHOMY Ta 130XOpPHOMY MpoIecax
BU3HAYAETHCSI HACTYITHUM YHHOM:

Qo — Qu=AH - AU = AU + AnRT — AU = AnRT.

Busznagaemo An s 3aganoi peakiii 4CO + 2S0; = S; + 4CO; 3 ypaxyBaHHIM
TOTO, 1110 BC1 PEYOBUHH — T'a3u:

An=(1+4)—-(4+2)=-1, Toni
Qp — Qv =—1 (moms)- 8,314 (x/mMonbK)-700 K =-5819,8 (Ix).

2.2 Jlomawmne  po3paxynkogee  3a60AHHA 3a memoio "Ximiuna

mepmoounamika' (/[pyze nauano mepmoounamixu. Enmponis)

1. O6uMCHITh 3MIHY EHTpOIMIi MiJ Yac HarpiBaHHsA (OXOJIOMKEHHsS) 25 Kr
pedoBuHHu A Big T1 10 Tz (Tabmuus 2.2.1), Ko Bi1oM1 TeMOepaTypH il MIaBJICHHS
Ta KUIIHHS, TEIJIOEMHOCTI B PIAKOMY, TBEPJIOMY Ta Ta30M0II0HOMY CTaHaX, TEIJIOTH
IUIaBJICHHS i BUTTAPOBYBAHHS.

I'160ca,

BHYTPIIIHBOI €Heprii, poOOTH po3MmupeHHs, AKImo 50 MOib PEeYOBUHM, TMapu SKOI

2. O0uMcniTh 3MIHY €HTpoOmli, eHeprii eHeprii ['eapmromsua,

MIAMOPSAAKOBYIOTBCS 3aKOHAM  1ICAIBHUX Ta3iB, IEPEeXOJUTh 3a HOPMaIbHOI
TEeMIIepaTypHy KUITIHHS 3 PIAKOTO B Ta30MOI0HUH CTaH.

Tabmus 2.2.1

AHgpun| TermnoeMHICTB,
o AHl'lJ'[l
Ne| Peuouna | @opmyrna | T1°C | T°C |T,,°C Thom kx| K/ K
= 1 !
¢ MO | S GG G
MOJTb
1| benson CsHs -10 100 | 55 | 80,1 | 995 [30,76| 1,468 | 1,734 | 1,422
2| Tomyon CeHsCH3 -100 | 120 | -95 |110,6| 6,62 | 37,990,921 | 1,69 | 1,281
3 | bensunosuii | CeHsCH.OH | -15,3 | 215 | -15,3 |204,7| 8,97 |50,48| - |2,014| 1,36
CIHPT
4 | Tlnrom6ym(1I) PbCl; 400 | 1000 | 495 | 953 |23,85|128,9|0,277|0,375|0,199
XJIOPHU]T
5| 1,4-niokcan C4HgO2 11,8 120 | 11,8 |1101,3|12,85|35,77| — |1,735] 1,25
6 | Erunanerar |[CH3COOC,Hs| -83,6 90 |-836| 77,2 1048|3226 — (1928 1.3
7 | Mietunosuii | CoHsOCoHs | -120 50 |-116,3| 34,6 | 7,537 | 26,6 | 1,256 | 2,321 | 1,934
eTep
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8| byranon C4H9OH -79,9 | 150 |-79,9 | 1175 9,28 | 52,3 - |12435| 1,6
9| IMipuaun CsHsN -50 130 | -41,8 |1153| -~ |3554| 08 |[1,714| 14
10 Bpom Br -20 79 | -7,1 | 59,2 (10,551|20,733| 0,674 | 0,461 | 0,225
11 Bona H>O -20 100 0 100 | 6,009 |40,66 | 0,570 | 4,187 | 1,919
12|  Pryts Hg -40 360 |-38,89(356,66| 2,30 | 59,23 0,141 |0,139|0,104
13| Tpuxisop- CHCIs -63,5 90 |-635| 61,3 |9,211(3142| - 0,963 0,545
MeTaH
14| Ertanon C2oHsOH -15,6 | 115 |-15,6 | 785 | 5,02 |4230| - |2,453|1,399
15| Auneron CH30CH:z3 -100 70 |-95,35|56,24 | 5,69 | 29,67 | 2,261 | 2,177 | 1,129
16| u-Ilentan CsH11OH | -129,7 | 50 |-129,7|36,074| 8,42 |26,43| -~ |1,666| 1,2
17|Lluknorekcan CsH12 6,554 |81,40 6,554 81,40 2,63 |33,03| - [1,810| -
18| Mypammuna HCOOH 0 130 | 8,2 |100,7 |12,687|23,112| 1,620 | 2,135 | 1,058
KUCTIOTa
19| o-Kcunon | CeHs(CHs)2 | -25,17 | 160 |-25,17|144,41|11,282|367,3| — |1,717 1,891
20| ®docren COCly -118 25 | -118 | 8,3 | 5,74 |2439| - [1,0240,988
21 Xnop Cly -100,7 | -20 |-100,7| -33,8 | 6,406 | 20,41 | - 05 (0,471
22|  Kamiit K 10 900 |63,55| 791 | 2,38 | 79,2 | 0,754 | 1,2 0,9
23|  Awmiax NH3 -77,7 | -10 |-77,7|-33,6 |5,655(23,33| — |4,742 2,065
24|  Hartpii Na 50 1000 | 97,9 | 886 | 2,64 | 90,1 |1,225| 1,3 |0,904
25|  ®ochop PCls -93,7 | 100 |-93,7 | 75,3 — 30,5 — 10,957 | 0,540
TPUXIOPU]]
26| Erunen- |OH(CH.)OH| -12,6 | 250 |-12,6 |197,85| 11,23 6558 | — |2,433 1,503
TTKOJIb
27| Tlpomanon CsH/OH -126,2 | 120 |-126,2| 97,2 | 5,19 |48,12| - |2,388|1,789
28| TerpaxJop- CCly -229 | 100 |-229 | 76,8 | 2,512 (30,021 — 0,846 (0,543
MeTaH
29 LlnHK Zn 300 |419,5|419,5(906,2| 7,24 |115,3(0,384| - -

Peuosuna: CH3; —OH;
Tw=175,3 K;
Tam = 337,9 K;

Ipuknax po3s’si3aHHsA

g=25kr; T1=1753 K; T, =400 K;

AH,, = 3,17:10° JI>x/Monb;

AH,,n = 35,296:10° /MO,

Cpp"fl = 2,512:10° JIxx/xr K;

C," = 1,37110% Ix/krK.

1. 3minenns entpomii 25 kr CHsz —OH 3a narpiBanns Big Ti = 175,3 K no
T, =400 K nopiBHtoe cymi AS a1 KiTbKOX CTaTIH:

I — nnaBnennss CH3—OH nipu

II — narpiBanHs CH3—OHpiy) B Tux

IIT — xuninus CH; —OH nipu

Thx

IV — narpiBanns CH3;—OHy, Bix

=175,3K

=175,3 K 1o T =3379 K

Ten=3379 K
Tiun=337,9 K no T,=400 K AS..

11
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Cymapna 3MiHa eHTporii Oyze CKIaaaTH: ASs = AS1+ AS; + AS3 + AS4, ne
ASy, AS, — 3MiHa €HTpoIi Npu HarpiBaHHi pigkoro ta raszomomioHoro CHs; —OH
BIJIITIOB1IHO;

AS1, AS3— 3MiHa HTpOMIT pH IUJIABJICHH] Ta KUITIHHI.
g _ 25000r

. . = = =781,25 mob
3HaXOI[I/IMO K1JIBK1CTh pe‘{OBI/IHI/I M 32 V .
MOJIb
AH 103
AS; =n— —781,25. 31710 =14127,56 JIx/K -
T 1 '
AH 35,296-10°

AS3=n—24=781,25—————=81611,6 JIs/K -
T 7,9 ’

KHIT '

T
ASp =g-CP™ In 1= 25.2,512:10° n 3379 _ 11320 Jla/K -
U1 )
T
ASy=g-Cj I —2-=25137110% n 4009 =5782,7 JI/K -

KHIT ’

ASy =14127,56+81611,6+41320+5782,7=142841,86 JIx/K

2. 3MiHa eHTajibIii Ipy BUNApOBYBaHHI 50 MOJiel METaHOIy TOPIBHIOE:
AH =n AHgy = 50-35,296:10° = 1764800 [l = 1764,8 k.
3miny eneprii ['1606ca po3paxoBytoTh 3a (HOPMYIIOL0:

AH
DA _50.35,296.10% —337.9-

KHIT

50-35,206-10° _

AG=AH-TAS=nAH..  -T
e 337,9

KUII

st mporiecy BUNApPOBYBAaHHS, IO BIIOYBA€ThCS 3a CTATUX THCKY 1
TEeMIIepaTypH, 3MiHY eHeprii [ eapMrombiia MoXKHa po3paxyBaTu TAKUM YHHOM:

AA =AG —nRT =0-508,31337,9 = - 140397,5 JIx.
Po6ota po3mmpeHHs B 1300apHO-130TEPMIYHUX YMOBAX
W =nRT = 140397,5 JIx.

3a X yMOB 3MiHa BHYTPIIIHKOI €HEprii MoB’s3aHa 31 3MIHOI EHTAJBIIII
PIBHSHHSM

AH = AU + nRT, 3BiaKu 3HaX0IUMO:

AU = AH — nRT = 1764800 — 50-8,31:337,9 = 1624402,6 k.
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2.3 Mdomawne po3paxynkose 3ae0anns 3a memor ""@Dazoesa pienosaca ¢

00HOKOMNOHEeHmMHuux cucmemax'

3anana piguHa (Tabmuns 2.3.1) xunute npu TemmnepaTypi Ti1 Ta cTaHIapTHOMY
tucky (P1=101325 IIa). 3a Tucky P, piauna kunute npu Temneparypi To.
3a nonomoroto piBHsHHA Knaneiipona-Knaysiyca nist ABOX TeMIiiepaTyp:

1. Po3paxyBaTtu MOJISIpHY Ta MTUTOMY TEIUJIOTY BUIIAPOBYBAHHS PiAMHH.

2. Po3paxyBaTu Temneparypy KUIiHHS PiAWMHY 32 TUCKY Ps3.

3. PospaxyBatu tuck (P;), npu sikomMy TemmepaTypa kuminHsa 3pocte Ha 20°C

BiTHOCHO T7j.

4. Sxy xubkicTh Terotu Tpeda Hagatu 100 r (0,1 kr) pinunau, 1o0 NepeTBOPUTH
ii B mapy? BBaxkatu, 110 pignHa 3HAXOIUTHCS MIPU TEMIEPATYP1 KUTTIHHS.

Tadomurs 2.3.1

Ne PiguHa dopmyna Ty, °C | T,,°C | P, 1Ila | Ps Ila
1 AHITIH CsHsNH; 184,4 | 192,6 125000 | 185000
2 AnieToH CH3;COCH; | 56,24 64,5 132000 | 190000
3 bensonoBuii criupT CeHsCH,OH | 204,7 218,6 145000 | 195000
4 benzon CsHs 80,1 93,8 150000 | 200000
5 Bbyrano: C4H OH 117,5 | 122,7 125000 | 205000
6 Boga H.O 100 120,7 202000 | 215000
7 I'excan CeH12 68,95 86,2 165000 | 120000
8 JliopommeTaH CH,Br; 97 118,9 195000 | 250000
9 Ji0yTunoBuii eTep C3H;0C3Hy 142 160,5 | 160000 | 125000
10 JixmopmeTaH CH.Cl, 40 55,8 170000 | 130000
11 JlietunoBwii erep CoHs0OCH;5 34,6 51,7 175000 | 135000
12 | I300yTHiioBHii CIUPT C4sHyOH 107,2 126,2 195000 | 155000
13 MacnsHa Kuciaora C3H,COOH 163,2 190,3 200000 | 160000
14 | MypamuHa KucnoTa HCOOH 100,7 | 139,8 | 205000 | 165000
15 HitpomeTan CH3NO; 101,2 | 128,9 | 215000 | 170000
16 H-ITentan CsHi 36,1 41,3 120000 | 224000
17 [Mipuaua CsHsN 115,3 | 124,3 | 130000 | 125000
18 [Tpomanon CsH,OH 97,2 104,1 | 135000 | 132000
19 Terpaxiiopmeran CCly 76,54 87,8 140000 | 145000
20 Tonyou CsHsCH3 110,6 | 122,5 | 145000 | 150000
21 Tpuxiopmeran CHCl; 61,3 73,3 150000 | 125000
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22 |  lpmxnopourosa CCI,COOH | 195 | 209,2 | 155000 | 205000
KHCIIOTa
23 AneraTHa KHCIIOTa CH;COOH 118,1 129,9 125000 | 125000
24 docren COCl, 8,3 21,2 160000 | 165000
25 XopbeH3o CsHsCl 131,7 | 151,2 | 165000 | 160000
26 [{ukmorekcan CeH12 81,4 98,6 170000 | 170000
27 [ukmonenTan CsHio 49 3 76,6 224000 | 175000
28 Eranon C2HsOH 197,3 | 223,7 | 180000 | 140000
29 Etunenrnikons OHC,H,OH | 197,85 | 216,2 190000 | 150000

Hpuxiaanx po3s’si3aHHs

Hano: pignna — bpom (Bry); T; =59,2; T, = 77,5; P, = 150000 ITa;

Ps = 200000 ITa.

Jliis po3B’si3aHHs 3a/1aul CKOpUCTyeMOch piBHSHHIM Knaneiipona-Knaysiyca B
IHTErpaIbHOMY BUTJISIIL:

P, AH, (T,-T P, AH, (1 1
I __ 2 1 6 In_2: eun | — _ &
P R I(T,T /)% R RIL T,

1. Po3paxyemo MOJSIpHY TEIUJIOTY BUIIAPOBYBAHHS (KUIIHHS) PIAMHU:

A, =Rl B
Tz _T1 Pl '
HepepaxyeMo 3HAYCHHs TEMIIEpaTyp A0 a0COJIIOTHOT HIKAIHN:
T,=59,2+273=3322K; T,=775+273=350,5K;

pIb
o 8,314 o -332,2K -350,5K |n150000: , xJloic
o 350,5K —332,2K 101325 " Mo

3HaiiIeMO TUTOMY TEIUIOTY BHITAPOBYBAaHHA OpOMY, IS IBOTO CIIOYATKy
po3paxyemo ioro mosiekynsapay Mmacy M(Brz) = 160 r/monbp=0,16 Kkr/mMoJib:

Ay 207 Kl T
AH = MON __ MOJIb 129 37
M O 16 Ke
MOJIb

2. Pospaxyemo temmepatypy kuninas 6pomy (Ts3) 3a Tucky Ps.

1 1_R A1 1R R
T, T AH P, T T, AH, P
Jx
11 8314M0m, K 72000008 051
Ty 3322K g0 UK 101825 ITa

MOJIb
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T

1

3274103k 1

=365,3K

3. Pospaxyemo trck (P4) 3a sikoro temmeparypa KUIiHHSI Opomy Oyjie JOpiBHIOBATH
T,=T1+20 K=332,2 K+20 K=352,2 K:

InP, =InP, + AFF';W (

InP, =In10132511a +

Komu Tick ctanoBuTuMe Ps=¢€

T,-T,

20700

|

T,

Jx

11,95

MOIh (352,2K—332,2K)
8314 K

\ 352,2K-332,2K

Moiis- K

11,95

=154817Tla Gpom Gyne xumitu mpu 352,2 K.

4. Jlns Toro, mo6 mnepeectu 0,1 xr Opomy B mapy Hpu TeMmIeparypi KHUITIHHS

HeOOX1HO HAIaTH TeIia;

Q=AH,_-m=

129,37

K/{otc

-0,dxe =12,94 /e

K2

24 Jlomawne po3paxynukoee 3a60anus 3a memoro ""Enexkmpoximia’

Jlns enextpoximiunoro eneMenta (tadmuns 2.4.1) mpu T = 298 K:
— 3aMyCcaTy PIBHAHHS XIMIYHHUX PEAKIIIi;
— OOYMCIUTH KOHCTAHTY PIBHOBATH;

— OOYUCIIUTH  €NEeKTPOIHI
AKTUBHOCTSX 10HIB;
— po3paxyBaru EPC.

MOTEHI1AJIN

HaIlIBEJIEMEHTIB  TMPU  3aJaHHUX

CraHgapTH1 eeKTPOAHI NOTEHIIIAIN JUIsl PO3PaXyYHKY BI3bMITh Y JOBIIHHKY.

Taomung 2.4.1

Ne [EnekTpoXiMIYHUI €I€MEHT Ne [EnekTpoXiMIYHUHN eIeMEHT
L \pt|Fe3*, Fe?* ||Cr3, Cr2t | Pt O |Pt]U*, U* | Ce*, Ce* |Pt
a 01 002 01 0,05 a 0,03 0,02 0,06 0,04
2 |ptju*t, UBt||Sn*t, sn2* | Pt 10 Ipt|s,02", 5,02 |U*, U3 | Pt
a 0,32 0,12 0,170,44 a 0,06 0,04 0,03 0,02
3 Pt| Cr¥, Cr**|| S;08*, SO4*Pt 11 |Pt|Fe(CN)¥, Fe(CN)¥ | Ce*, Ce** | Pt
a 02 006 03 07 a 003 005 0,09 0,06
4 [Pt 17| Ce*, Ce™ | Pt 12 Ipt|Fed*, Fe? || V3* V2 | Pt
a 0,10,2 0,070,08 a 0,03 0,14 0,16 0,01
5 |Pt|Cu?,Cu’ | TI*, TI"|Pt 13 Pt|Fe®, Fe* || TI*, TI** [Pt
a 01 02 0403 a 0,05 0,09 0,070,03
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6 Pt|S#, S%||S406*, S:05* | Pt 14 Ipt|Ccr¥, Ccr¥ | Sn*", Sn?" | Pt

a 0102 01 0,6 a 0602 020,03
7 Pt]| Co®, Co?*| TP, TI*|Pt 15 Pt|In?*, In*| IrCleZ, IrCle?| Pt
a 0102 05 06 20102 05 06
B |ptisn®, sn2 V3 V2" |t 16 Pt|S7, S IrCI, ICle* Pt

a 0,12 0,14 0,26 0,34 a 0102 05 06

17 [Pt |Mn(CN) ¥, Mn(CN) ¢ [ Bry . Br' [PtP4 ppico3+ co2* U, U [Pt
a 0,01 0,02 0,24 0,03 a 01 02 03 06

18 1pt|s,0%,5,0% ||ce?, Ce [Pt 2 |Pt|TI?*, TI*||MnO}, MnOZ [Pt
a 001 0,02 0,03 0,07 a 001002 004 0,03

19 | pt|MnO;, MnO2"||Co3+, Co2¥ Pt PO |Pt]Cr3*, Cr2* V3 V2| pt
a 002 0,03 0,05 0,07 a 0,06 0,02 0,02 0,15

20 Ipt|Hg 2t Hg 3t ce®, ce® [Pt 27 |pt|sn®*, sn2* | Fe3* Fe2* | Pt
a 03 05 0,020,08 a 0,2 0,04 0,06 0,14

21 28 Pt | 822-, S* || 82082', SO4Z_|Pt

Pt|Cr3t, Cr?*||Co3", Co?" | Pt
a 0,06 0,04 0,23 0,32
22 Pt | Ce4+, CeS+ ” 82082_1 SO4Z|Pt 29 Pt | V3+, V2+ ” -|-|3+, T|+ | Pt

a 0308 05 06

a 012 0,16 021 017 a 0,320,26 0,060,24
23 |Pt|U*, U* | V¥, V¥ | Pt 30 |Pt|UO,*, UO," | TI*, TI* | Pt
a 0,32 0,060,070,14 a 001 002 007008

Ipuknax po3B'sa3aHHs

JI71s1 eNeKTpOXIMIYHOTO €JIEMEHTA 3a/1aHi aKTUBHOCTI (a) 10H1B

Pt|S,0%,5,03 |IMnOZ, Mn?* H* |Pt

a 0,01 0,02 02 01 0,01

3aT=298 K:

— 3aMKCcaTy PIBHAHHS XIMIYHUX PEAKIIH;

— 00YMCITUTH KOHCTaHTY PiIBHOBArW;

— OOYMCIUTH  €JNEKTPOJHI TOTEHINadM  HAMIBEJIEMEHTIB TIPU  3aJlaHUuX
AKTUBHOCTSIX 10HIB;

— po3paxyBatu EPC.
CrangapTHi €JeKTPOAHI MOTEHIAIN Uil PO3PAXyHKY BI3bMITh y JIOBITHUKY

[6].
1) Bpaxosyrouu mo ¢°(MnOs/Mn?*,H*) = 1,51B > ¢°(S406*/S.03*) = 0,08B,
T0 HamiBpeakuigs MnOg4 + 8H* + 5e = Mn?* + 4H,0 € okucHIOBaIEHOO (IPOXOAUTH B

: : . 2- 2-
IIpSIMOMY HAINPSMKY, TIPOIleC BiJHOBJIEHHS), a HamiBpeakuis 29,0; -26=5,0; ¢
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BITHOBHOIO (ITPOXOJUTH B 3BOPOTHOMY HAIpsIMKY, Tpoiiec OKucHeHHs). Ha katomi
MPOTIKAE TMPOIIEC BiIHOBJCHHS 1 BiH MO3Ha4YaeThes 3HakoM (+). Ha aHomi mpoTikae
IpPOIIEC OKUCHEHHS, BiH II03HAYa€Thcs 3HAKOM (-). 3ammcyeMo peakxinii, sKi
nepeOiraroTh Ha aHO I Ta KaTo/Ii FajIbBaHIYHOTO CIICMCHTA:

(-) 28,05 -2e=S,0¢ E

(+) MnOy4 + 8H* + 5¢ = Mn?* + 4H,0 | 2

OcCkiJIbKM B TIPOIIECI OKUCHEHHS OepyTh ydacTb 2 €IEKTPOHHU, a B MPOIECi
BITHOBJICHHSI — 5, MHOKMMO PIBHSIHHSI peakilii, mo nepedirae Ha aHoAl Ha 5, a Ha
KaToJl — Ha 2. 3amuiieMo pIBHSHHS OKHCHO-BITHOBHOI peakili 1 po3CTaBUMO
KO€E(DIIIEHTH:

105,05 + 2MnO, + 16H* = 55,05 + 2Mn?* + 8H,0.

2) V mpaBWIBHO CKIIAJCHIM CXeMi 3alucy TalbBaHIYHOTO eJIeMEHTa aHOJI
pPO3TaIIOBYIOTH 311Ba, a Kato — crpasa. [1i1 yac po3paxyHKy eIeKTpOpyLIiHHOT CHUIIH
EPC 3aBxau 3 MmoTeHIiay MPaBoro eyjekTpoay (OUIbII MO3UTUBHOTO) BIJHIMAIOThH
MOTEHIIAJT €JIEKTPOJTy, PO3TAIlIOBAHOTO y cXeMl 3iiBa (OUIbII HEraTUBHOIrO). ToMy
EPC € 3aBsK1M NO3UTHBHOK BEJNYNHOKO.

anox (-) Pt|S4037, 5,03 ||MnOZ, Mn?*, H* |Pt (+) katoxn

3 I[OBiIIHI/IKa BHUIIUCYEMO CTaH,ZIapTHi SHAYCHHA CICKTPOAHUX HOTGHHiaHiB Ta
PO3PaAX0OBYEMO CTAHAAPTHC 3HAUCHHSA EPC ranpBaHI4HOTO €JIEMEHTA.

S ~151-0,08=1,43B

$,02/S,0%

3) BusznauaeMo 3miny eHeprii ['100ca. Ynciio enekTpoHiB, ki OepyTh y4acTh B
peakmii N =2 x 5 = 10.
AG =-n"F-E°=-10 - 96500 -1,43=-1,380-10° [Tx.

Tomi KoHCTaHTa PIBHOBArM:
K, = exp(-AG/RT) = exp(-(-1,380-10°)/8,31-298) = &>*'.

4) JIns po3paxyHKy eJEeKTPOJHHMX IMOTEHI[aiB MPU 33JaHUX AKTHBHOCTAX
10HIB CKOpHUCTaemMocs piBHsSHHsAIM HepHcra:

i R-T a
+ =

Ox/Red n-F

E Ox/Red — a
Red

o

ne EOx/Red — CTaHAAPTHUN €JIEKTPOTHUMA MMOTEHITIAM, dox, ARed — AKTUBHOCTI OKUCHEHOT
Ta BIAHOBJIEHOT (hOpM.
OGUuCITIOEMO EEKTPOIH TOTEHI1AIN:

. R-T % 8,31-298 , 0,01 _
ESAOS'/SZO? - E&oé‘/szos In 2 =0,08+ . -In 2 =0121B;
2-F al, 2-96500 0,02
. a -8.8+ . . 8
E - LR 8o 8 gy 831298 | 02:001 o0
Mnow/Mn mnoymn?t - F a 5-96500 0,1

Mn2+
Toni, EPC rampBaHi4HOIrO €JIEMEHTA:

E=E —E =132-0,121=1,20B

MnO;,/Mn?* S,0%/s,0%
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25 /Jomawne pospaxynkoee 3aedamna 3a memorw ''3anexcuicmo
uieuoKocmi Ximiunoi peaxyii 6i0 memnepamypu "'

3a 3HAYEHHAMHM KOHCTAaHT INBUAKOCTI XIMIYHOI peakiii Tpu JBOX
temmneparypax (Tabsu. 2.5.1) BUSHAYUTH:

1. Eneprito aktuBartii (y x/[»x/Mos).

2. IlepenekcroHeHIINHNNT MHOKHHK Y PIBHSHHI AppeHiyca.

3. Koncranty mBHIKOCTI 3a Temnepatypu 7s.

4. KinbKicTh BUX1IHOI PEYOBHHH, BUTPAYEHOI 3a Yac T (XB), SAKIIO MOYATKOBA
KOHIeHTpamis gopisHioe Co (Moas/nm°) (Temnepatypa T3).

5. TemnepaTypHuii KoedilliEHT MBUAKOCTI peakiiii B 1HTEpBaJl TeMrepaTyp
Big 711 no To.

6. Y CKUIBKH pa3iB 3pOCTE MIBUKICTh PeaKIlii, SIKIIO MABUIIUTH TeMIEpaTypy
3T1 10 T1+ 25.

(3aranpHUI TIOPSIIOK peakilli TopiBHIOE N. PO3MIpHICTH KOHCTAHT MIBHJIKOCTI
IS peakiiii Hepuioro MHOpsAAKYy — XB L, JId peakuiil Apyroro IOPSAKY —
xB T am3-MonpY).

Tabmums 2.5.1

No Peaxuis Ty, K | ks T2, K | k2 T3 K T Co

1 H, + Br, — 2HBr 574,5 | 0,0856 497,2 |0,36-10° | 483,2 60 | 0,09
n=2

2 H, + Br, — 2HBr 550,7 | 0,0159 524,6 |0,26-1072 | 568,2 10 (0,1
n=2

3 H, + 1, — 2HI 599,0 | 0,00146 672,0 |5,68-102 | 648,2 28 |2,83
n=2

4 Hz + 1, — 2HI 683,0 | 0,0659 716,0 | 0,375 693,2 27 11,83
n=2

5 2HI > Hy + 1, 456,2 |0,942-10% |700,0 |3,10-10° | 923,2 17 | 2,38
n=2

6 2HI - Ho + I, 628,4 | 0,809-10* 780,4 | 10,59 976,2 18 | 1,87
n=2 102

7 2NO — N2 + O, 1525, | 47059 1251, | 1073 1423,2 |45 | 2,83
n=2 2 4

8 2NO; - N, +20, |986,0 | 6,72 1165, | 977,0 1058,2 |65 | 1,75
n=2 0

9 N20s — N2Os + 298,2 | 0,00203 288,2 | 0,475- 338,2 32 |0,93
0,50, 103
n=1

10 PHs; — 0,5P; + 953,2 |0,0183 918,2 |3,8-10° |988,2 80 | 0,87
1,5H;
n=1

11 SO,Cl, — SO, + 552,2 |0,609-10* |593,2 |1,32.10° | 6882 |35 |25
Cl,
n=1

12 KCIOsz + 6FeSO4 + | 283,2 | 1,00 305,2 | 7,15 383,2 35 | 1,67
3H2S04 — KCI +
3Fex(S0s4)3 + 3H0
n=1
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13

CO + H,O —» CO,
+ H,0O
n=2

288,2

0,00031

313,2

8,15 .10

303,2

89

3,85

14

COCl, - CO + Cl;
n=1

655,0

0,53-10%2

745,0

67,6 -102

698,2

10
4,5

0,8

15

C,HsONa + CH;sl
%

C,HsOCHs + Nal
n=2

273,3

0,0336

303,2

2,125

288,2

10

0,87

16

CH»(OH)CH.CI +
KOH —
CH,(OH)CH,0H +
KCI

n=2

297,7

0,68

316,8

5,23

303,2

18

0,96

17

CH.CICOOH +
HzO —>
CH,OHCOOH +
HCI

n=2

353,2

0,222-10*

403,2

2,37-10°

423,2

26

0,50

18

CHsCO,CoHs +
NaOH —»
CHsCO;Na +
C,HsOH

n=2

282,6

2,307

318,1

21,65

343,2

15

0,95

19

CHsCO,CH3 +
H,.O —»
CHsCO.H +
CH3OH

n=2

298,2

0,653-10°

308,2

1,663-
103

313,2

25

1,60

20

CHs;CO,CH3 +
H,O —»
CHsCOyH +
CH3OH

n=2

298,2

16,09-10°3

308,2

37,84-
103

323,2

80

2,96

21

CHsCO,CoHs +
H,O —»
CHsCOyH +
C,HsOH

n=2

273,2

2,056-10°

313,2

109,4-
107

298,2

67

3,95

22

2CH,0 + NaOH —»
HCO;Na + CH30OH
n=2

323,2

5,5-10

358,2

0,294

338,2

0,5

23

(CH3)2S04 + Nal
—CHal +
Na(CHz)SO.
n=2

273,2

0,029

298,2

1,04

265,8

3,89

24

CeHsCH2Br +
C,HsOH —
CeHsCH,0OC3Hs +
HBr

n=2

298,2

1,44

338,2

2,01

318,2

90

2,67

25

OpUuRJIan

C12H22011 + H20O
%

CeH1206 + CeH1206
n=1

298,2

0,765

328,2

355

313,2

15

1,85
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Ipukaax po3B A3aHHS

1) Eneprito akTtmBarii peaxiiii 3HaXOAMMO 3a IHTETPAIBHOI (opMyIoro, sKa
MOXOJIUTh 3 PIBHIHHSA AppeHiyca:

dink _E, ¢ _RT-T, Kk

__—a |
dT  RT2’ ° T,-T, k.’ M)

. _8314-298,2-3282 | 355 =104081,51>x/Mob =104,082k JIk/MOITb
328,2-2982 0,765
2) IlepenekCOHEHIIITHII MHOYKHUK MOYKHA pO3paxyBaTH 3a €KCIIOHCHI[IIHOIO

(dbopmoro piBHSIHHS AppeHiyca:

Ea
k=k,-e R, (2)
E Ea
ko=k/e Rl =k-eRT. 3)

OOuncmoeMo Ko 3a qBOX Temreparyp (3HA4CHHs MOBUHHI OyTH OJIM3BKHMU) 1

3HAXO0UMO CCPCAHE 3HAUCHHA!
104082

Ko, :0,765-em —1,306-1018 M/(XB-MOJIb)

104082
kO =35 5_68,314-328,2 =1 3061018 I[MS/(XB‘MOJ'IB)
2 ! |
To610: Ko = 1,306-10*° m*/(xB-MOIIB)

3) Hns oOYMClieHHS KOHCTaHTH IIBUAKOCTI JJaHOi peakimii 3a 73 Takox
BUKOPHUCTAEMO 1HTETpaibHy (hopmy piBHSHHS Appeniyca (1):

ink, =ik, + B[ =T | Zjno 765, 104082(3132-2082) _,
RIT, T, 8,314 | 3132.2982

kg =e*3=5714 1v¥ (XB-MOJIB)
4) Jlana peakiist (Bap.25) € peakuiero 1-ro mopsaky. ToMy KUIBKICTh BUXITHOT
PEYOBHUHH, 110 TIpOpearyBaia 3a 4ac T, 004nuCI0eMO 3a (HOpMyIIOLO:
x=C,(1—e™") =185(1—e ™) ~ 185 yomp/nm’
5) TemneparypHuii KOS]II[IEHT IBUIKOCTI Peakilii 00UUCIIOEMO 3a MPABUIOM
Bant-T'odda:

k T,-T,y

B2 _ 10
C =7 @

3515 328,2-298,2 , 35 5

B N B ~359
0765 75 7 =30.765
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6) Jlns Toro, moO po3paxyBaTH, Y CKUIBKH pasiB 3pOCTe MIBHUAKICTh peakiii
IpH MiIBHIICHHI TemmepaTypu Ha 25 K, TpeOa 3maiitu BimHomeHHS Krios/KT 3a
dbopmynoro Bant-T'odpda (4), ko nmpaBuwiio BUKOHYETHCS, ab0 3a IHTETPaIbHOIO
dbopmynoro Appeniyca (1).

JlaHa peakIris mianopsakoByeTbes npaBuily Bant-I'odda, Tomy:

Krsos/kt = y2° = 3,592° = 24,48 pasis.

2.6 Jlomawne po3paxymukoee 3aedanna 3a memow  , Kinemuxa
domoximiunux npoyecie”

[Ipu mpoxopKeHHI CBITIIOBOIO MOTOKY 3 JIOBXUHOIO XBHJII A 4€pe3 peakTop, B
AKOMY Tiepebirasia peakiiis 3a 3aJlaHiM PIBHSAHHSAM, OyJI0O OTpUMaHO M pEedyOBHHU A.
KinpkicTh  MOTIMHYTOI €HEprii  eNeKTPOMAarHiTHOro  BUMPOMIHIOBaHHS  Eage.
Po3paxyBaTtu KBaHTOBUI BHUXI/I.

HeoOxiaH1 1u1st po3paxyHKy AaH1 B3STH 3 Tadbauui 2.6.1.
Tabmuus 2.6.1

Ne Peakiist A,HM | PeuoBuna A | m, 2 | Easc, X
1 CH4 + 3Cl, = CHCI; + 3HCI 420 CHCl; 15 3*10°
2 250, + O, =250, 330 SO, 50 3*10°
3 2NO + O, = 2NO» 450 NO, 7 3*10*
4 CO + 2H, = CH30OH 400 CHs;0OH 42 5*10°
5 CH4 + CO, = CH3;COOH 300 CH3COOH | 45 6,5
6 CoHg = CoHs + Hy 350 CoH4 60 3*10°
7 CoHg = CoHs + 2H, 415 CoH» 90 4*10°
8 CH3;COH + H,; = C,HsOH 650 C,HsOH 100 6*10°
9 CeHs + 3H, = CgH1o 500 CeH12 150 8*10°
10 CeHio= CeHg + 3H> 360 CeHe 32 4.7
11 CHOH + H,; = CH3;0H 540 CH30OH 80 3*103
12 | CHsCI + 2Cl, = CHCI, + 2HCI 480 CHCI, 50 5%10°
13 2C,Hs0OH = (CH3),CO + 3H, + 650 CO 48 5,3*10°
CO
14 CO; + H, = HCOOH 400 HCOOH 200 4,6
15 CO + H,0 =HCOOH 380 HCOOH 60 4,9*10°
16 CO, + 3H, = CH30H + H,0 520 CHs;0OH 46 8*10°
17 CoHs + CO = (CH3),CO 600 | (CHs),CO | 100 | 90*10°
18 (CH5),CO = Cy;Hg + CO 480 C,oHs 300 21
19 CO;, + 4H, = CH4 + 2H,0 580 CH, 16 3*10°
20 CH4 + 2H,O0 = CO; + 4H, 440 CO, 20 7*10°
21 4HCI + O, = 2H,0 + 2Cl, 340 Cl, 40 33*10*
22 2H,0 + 2Cl, = 4HCI + O, 320 HCI 10 3*10°
23 CH; + CO, =2CO + 2H; 520 CO 50 6*10°
24 2NH;3 + 3503 = 2NO, + 3H,0 600 NO- 70 4*10°
“Jfa‘;“ CO + Cl, = COCl, 400 COCl, 100 1
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Ipukaax po3B A3aHHS
KBaHTOBHMI BUX1] peakiii:

r =,

Ny — ymcno Monekyn B oguuuLi 00’€My, IO IpOpearyBaid B Pe3yJbTaTi
MOTJIMHAHHS KBAHTY CBITJIOBOTO MOTOKY 32 OJUHUITIO Yacy;

N. — 4rco KBaHTIB CBITJIOBOTO MOTOKY, IO MOTJIMHYTI 338 OJHHHUIIO Yacy THM
CaMHM OJIMHUYHUM 00’ €MOM PO3UHHY.

E _C
=, e v _/ﬁ

Po3paxyemo uncio Monexym:

100.
N=n*N,. n=o———

*6,02-10® =6,081-10%
P 992/ moaw

P03paxy€M0 YHUCIIO KBaHTiB CBiTJ'IOBOFO IIOTOKY:
_1*400-10°

M. =6 63.10% *3.10°

TakuM YMHOM KBaHTOBUM BUX1J JIOPIBHIOE:

_6,081.10% 02106
V= 2011107 = 2310

=2011.10"

2.7 [omawmne pospaxyukoee 3ae0anna 3a memow , Kinemuka
2emepozeHHux peakuiin’”

['pannyHa po3YMHHICTH PEUOBUHU A y BOJII TP TeMrepatypi t1 1opiBHIOE Chac
(tabn. 2.7.1). 3a wac 71 y nocyausi, mo mictuts V (am®) Boau, po3urHuIocs N1 MOJIb
pedoBuHu A. IIBUAKICTH MpOIECY PO3UUHEHHSI KOHTPOJIOEThCS CTadiero nudysii.
[leBHe 3HaUeHHs TOBIIMHH AUPY3iiHOTO mapy (J) MATPUMYETHCS MEPEMIlTyBaHHIM
pO3uMHy 31 CcTajow MmBUAKICTIO. [lmoma moBepxHi rpaHuui noauty (a3 y xomi
JOCTI Y 3aJIMIIAETHCS MOCTIHHOO (S = const).

1. BusHaunTH KOHCTaHTY IIBHIKOCTI MPOIECY PO3YMHEHHSI PEYOBUHU A 3a
pisasanaM Llykapesa (xB72).

2. BU3HAUUTH KUTBKICTh PEYOBUHU A, 10 PO3UYMHHUTHCS 3a Yac T2 Bif MOYATKY
npoiiecy Ta moOyayBaTu rpadik 3aje)KHOCTI KOHIIEHTpaIlli pe4oBUHU A y PO3UHHI BiJ]
yacy, 110 MPOMIIOB 3 TOYATKy PO3YHMHEHHS.

3. Po3paxyBatu BenuuuHy Koedimienty macomnepenocy D/J (cm/c).

4. BU3HAUUTHU MIBUIKICTE PO3YMHEHHS (T/C-M°) Y MOMEHT 4acy .

(Cyctuny wumcroi Bomu i posumny A npuitHatu piBrOr 1 r/cm®. 3miHor0
TJIEHKOCTI pO3YMHY B XOJI1 MPOLIECY POZUYMHEHHSI 3HEXTYBATH).
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Tabmurs 2.7.1

. Chac,

Bapi- PeuoBuna A (El’ r/100 r 71, XB V’3 N1, MOJIb S,2 2
aHT C H,0 M CcM XB
1 Ca(OH); 30 0,153 100 1 1,35-10°3 1 250
2 Hgl, 20 5,91-10°3 8 1 4.4.107 3,5 16
3 K,SiFs 20 0,12 15 1 5,1-.10* 4 4
4 PbCrO, 20 4,3-10° 20 2 2,48-10° | 25 35
5 TIBrO; 20 3,46-107 20 2 6,0-10° 1 60
6 Pbl, 20 | 6,810 7 2 | 27105 | 35 | 24
7 CaS0O, 10 0,1928 6 2 1,32-10°3 18 18
8 PbSO, 30 4,9-103 12 2 3,3:10° 6 25
9 | (NH4)2C,04 | 10 3,2 5 1 2,4.10°3 2 15
10 LisPO, 20 3,9-102 3 1 5,16-10° 1 10
11 Na,SiFs 0 0,43 3 1 5,3-10* 4 33
12 RbCIO, 0 0,5 4 1 3,25-10* | 55 28
13 Hg.Cl, 0 1,4-10* 10 1 1,5-107 2,5 26
14 Pbl, 30 9,0-107? 9 2 1,3-10° 7 32
15 BaSiFs 20 2,6-107 14 2 7-10° 5 5
16 CaS0, 30 0,209 13 2 1,5-10°3 9 55
17 Na,SiFs 20 0,73 20 2 8,2.10* 2 80
18 TIBrO; 40 7,36-102 6 2 543.10° | 1,5 54
19 AQg,SO4 10 0,69 4 1 9,6-10* 20 28
20 PbSO, 10 3,510 2 1 9,9-107 2 44
21 Ag,SO, 30 0,88 11 1 3,2:10* 3 55
22 Hg.Cl, 20 2,0-10* 18 1 1,3-10° 1,5 3
23 | (NH4)2C,04 | 20 4,5 10 1 7-10°3 6 48
24 PbSO, 40 5,6-10°3 7 2 2,4-.10° 5 26

[Tpu- BaSO, 20 2-107? 10 1 1,29-10* 2 28

KJ1aj

Ipukiaax po3B A3aHHS

[IBUAKICTH TIpOIIECY PO3UUHEHHS PU MOCTITHOMY TIepeMIITyBaHH1
dn dc
= -_D-s

KOHTPOJIIOEThCS CTalier0 Mu(y3ii 1 onucyeThest piBHAHHIM Dika:

dn DS

mndepenmiiina Gopma AKOro: 5 = W( wac ~C)

at

dx

/o n. I IToTpiOHO BU3HAYUTH KOHCTAHTY LIBUJIKOCTI PEaKIii 3a piBHSAHHAM
[Iykapesa.
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Buxonsuu 3 ymoBH 3a7a4i, KOHIEHTPAIllsl PEYOBUHU B PO3UHMHI 3MIHIOETHCS 3
4acoM, TOMY PO3PaxXyHKH MPOBOJUMO 32 HACTYITHUMH (DOPMYITaMH:
s = —In = DSy
-7 C—Cp Vo !
I[TepepaxyeMo KOHIIEHTPAL{I0 HACHYEHOTO PO3UMHY Y MOJIB/IM .,
Monekynspna maca BaSO4 nopisaroe 233 r/mMonb (06°em Boau 1 am?), Tomy:

2:107-10 -
nac W = 8,58310 4 MO_]'[I)/I[Ms

n _129-10° -
Comy =T 12107 vom/m®

1 8,583-10* -0
K oo = In—— =1,63-107 ypl
77 10-0 8,583-10* -129-10"* XB

Jlo n.2: BuzHaunMmo KuibKicTh BaSOg4, 1m0 po3umHUTHCS 3a 28 XBWIMH Bij
MIOYATKY IPOIIECY 3a PIBHIHHSIM:

1, 858310 -129.10°
28-10 858310 -C,

Ockisbkn 06'eM po3unty craHoBuTb 1 1v3, T0 N, = 31510 Mo,

st moOyayBanHs Tpadika 3ayexxHocTi KoHueHTtpaiii BaSOs y po3uuni Bia
yacy, 110 MPOMIIOB BiJ] TOYATKYy PO3YMHEHHS, 00uncItoeMo kKoHIeHTpatii BaSO, ms
JIEKUJIBKOX 3HAY€Hb Yacy.

JlaHi 3aHOCUMO 10 TaOJIHIII:

1,63-107 =

C, =315-10" yionp/nm3

T, XB 0 10 28 35 45 oc
C-10%, 0 1,29 3,15 3,733 4,12 8,583
MOJTB/TM°
bynyemo rpadixk:
C* 104> MOIB/AM
5 -
4 -
3 -
2 -
1}
O i i 'l i
0 10 20 30 40

T. XB

>

Puc. 5. 3anexnicte kounentparlii BaSO4 y po3unHi Bijg yacy, 110 MPOMIIOB
BiJl TOYATKY PO3YMHCHHS
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Mo n.3: BenniuHy 5 00YHMCIMMO 33 PIBHSHHSM:

k .V .1072.
% = ””Z = 163 102 1000 =815cm [ x6 =0136cm/ ¢

/o n.4: IIBUAKICTh TE€TEPOr€HHOTO MPOIECY PO3UMHEHHS B MOMEHT Yacy T

BHU3HAYAETHCS 3a piBHAHHAM (30): - = Kpor (Criac =€)

Tozi B MOMEHT Hacy To.
w, = 1,63-10*2 (8,583'1074 _ 3,15'10,4) ) 233

0 35-:10°2/(c-om®) =35-10722/(c- m*)

3 IIEPEJIIK KOHTPOJIbHUX 3AIIMTAHb

1. Sk oOGuuciauTH OIMCHY 1 CEpeaHI0 TEINIOEMHICTh Ta3iB, PIIMH 1 TBEPIUX
T1J 32 OyJIb-sIKO1 Temreparypu?

2. SIx O0YMCIUTH KIIBKICTh TETUIOTH, HEOOXITHOI JJIs1 HarpiBaHHS OJUHHIN
Macu pedoBuHH Bijg T1 10 To?

3. Sk pospaxyBaTe poOOTY PO3IIMPEHHS iACAIBHUX Ta3iB B 1300apUIHUX,
130TepMIYHUX 200 a1a0aTUYHUX yMOBax?

4. Po3MoBICTH, SIK BU3HAYUTH TEIUIOBUH €(EeKT XIMIYHOI peakuii Ha OCHOBI
TEIUIOT YTBOPEHHS 200 TEIUIOT 3rOPSIHHSL.

5. Sk BruMBae TemmepaTrypa Ha TEIJIOBHM ePeKT XIMIYHOI peakiii?

6. 3actocoByeThcs uM Hi 3aKOH ['ecca o mporeciB (a30BUX 1 arperatHux
NEPETBOPEHD, IPOLIECIB POZUMHEHHS 1 PO3BEACHHS?

7. Sk oO0uMcnuTd 3MIHY EHTPOMIi B PI3HMX Mpollecax 3MIHH MapaMeTpiB
CTaHy, arperatHux 1 ()a3oBUX MEPETBOPEHHSX, YTBOPEHHI PO3YHMHIB, 3MIIITyBaHHI
rasiB Ta XiIMIYHUX pPeaKIisax?

8. Sk Bu3HaumTh 3MiHYy eHeprii ['100ca AG xiMiuHOI peakii 3a Oyab-sSKOl
TeMIlepaTypH ii nepediry?

9. Skwii TepMOAMHAMIYHHMKA MOTEHITIAT CIiJ oOpaTH, mob 3a HOTro 3MiHOIO
BU3HAYUTH HANPSIMOK Mepeliry XiMi4yHOI peakuii B 1300apHO-130TepMIYHUX abo
130XOpHO-130TEPMIYHUX yMOBaxX?

10. Sk moB’si3aHi MakcHMMallbHA KOPUCHA poOoTa Ta 3miHa eHeprii ['166ca AG
B 1300apHO-130TepMiyHMX abo0 3MiHa eHeprii [enbmronsna B 130XOPHO-
130TEpMIYHUX yMOBax?

11. Mo Take ximiyHa piBHOBara? SIKorw BEIUYMHOIO BOHA XapaKTEPU3Y€EThCS?
K°, K, 1 K¢. @akropu, siKi BINIMBAIOTh Ha IX BEJIMYUHY.

12. SIx BruiMBa€ TemriiepaTypa, TUCK 1 MPUCYTHICTh IHEPTHUX Ta3iB Ha BUXI]
MPOJYKTY XIMIYHOI peaxiii?

13. SIx BU3HAUWUTH HANPABJICHICTH JOBIJIBLHOTO MPOIIECY MPH 3aJaHUX YMOBAX
ICHYBaHHS cucTeMU?

14. SIxmii 3B’s30Kk icHye Mix 3miHOO eHeprii [1060ca (I'enmbmrosbiia),
KOHCTAaHTOIO pIBHOBard, IIOYaTKOBUM THCKOM (KOHIIEHTpPAIIIE€I0) ITOX1THUX
pPEYOBHMH 1 MPOAYKTIB peakilii mpu 3afaHiii temmeparypi? Busectu ¢opmymy
130TepMU XIMIYHOI peaKiiii.
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15. SIk Ha OCHOBI EKCIEPUMEHTAIbHHUX JaHUX BU3HAYUTA KOHCTAHTY
pIBHOBAru XiMi4HO1 peakiii npu Oyab-IKuX TeMIiepaTrypax?

16. Sk obuucnuth TErIOBUU e€deKT peakilii 3a 3HAYEHHSM JBOX KOHCTaHT
PIBHOBAru mpu JIBOX Temmeparypax?

17. 1o Ha3zuBaeTbes (pazor0, KOMIIOHEHTOM, CTyrNeHeM BinbHOCTI? HaBecTn
BHCHOBOK 1 ITpoaHajizyBaTu mpaBuiio ¢a3 ['160ca.

18. Sk BHM3HAYMTH THCK HACHYEHOI Mapy PIAWHU MPHU 3a7aHId TeMmmepaTypi i
TEMIEPATypy KUMIHHS MPU 33JaHOMY THCKOB1?

19. Sk 3MiHIOETBCS TeMIlepaTypa KUIIHHS MpH 3aJaHoMy THCKy? BimmoBinb
oOrpyHTYyMTE.

20. Hagectu 1 npoanainizyBatu piBHsHHS Kianeiipona-Knaysiyca.

21. IIlo Take giarpama crany? HaBeniTe cXeMaTH4HO JiarpaMy CTaHy BOJIH Ta
MOSICHITS ii.

22. 1o Taxe po3unnu? Ix knacugixamis.

23. Cdopmymroiite 3akoH Payns 1 BUCHOBKUA 3 HBOTO. SIK 3aJIeKUTh THUCK
HACHYEHOI Mapu PO3YMHY BiJ] KOHIEHTpAIlll HEJIETKOI PEUOBUHM MPHU 3aJaHiid
TeMriepatypi?

24. Sk BU3HAYUTH PO3YMHHICTH ra3y MpH 3alaHOMYy TUCKY? SIKUM 3aKOHOM
BUPAXKAETHCS 1151 3aJeXKHICTh? [Ipu AKMX ymMoBaxX pO3YMHHICTH T'a3y OMUCYETHCS
piBHsIHHSM ['eHpi?

25. BruB Temnepatypu Ha pO3YMHHICTD Tasy.

26. ChopmymroBatu mepmuii 1 apyruii 3akoH Konopasosa. [losicHuTH 11
3aKOHM Ha Jllarpamax: CKJIaJ—TeMIiepaTypa KUIMHHS 1 CKIaJ—THUCK.

27. B yomy monsirae mpocTa neperonka i pekrudikarisn? [loscHuTu pi3HUIIO
IMX BUJIIB IEPETOHKH Ha Jiarpami CKJIaJl-TeMrepaTrypa KUIiHHS.

28. Piguam, oOMe)xeHO pO3YMHHI OJHa B OnHIA. Haectn miarpamum
TeMIlepaTypa—CKJaj 1 MOSACHUTH iX.

29. PiguHuM, mpakTUYHO HEPO34YMHHI. SIK 3HAWTU BUTpATy BOJASHOI Mapu Ha
MEPErOHKY PEYOBUHU?

30. IlutoMma Ta eKBIBaJIeHTHA EJIEKTPOIPOBIIHICTb. [x 3amexnicte Bin
KOHIIGHTpAIli 1 TeMIepaTypHu.

31. ExcnepumeHTalbHi METOIN TOCI1IKEHHS €JICKTPOIIPOBITHOCTI
esnekTpoiTiB. KonaykromeTpis.

32. BusnaueHHs cTymeHs AucoIliamii 1 KOHCTaHTH Jucomiamii ciabKoro
CJICKTPOJIITY.

33. Enextpoau 1-ro, 2-ro poay, rasoBi Ta OKHCHO-BiHOBHI. HaBectu
NPUKJIAAM 1 3anTUcaTi piBHsAHHA HepHcTa i Hux.

34. ExcnepumenTtanbHi MmeToau BusHaueHHs EPC. [loTeniiomerpis.

35. Tunu raapbBaHIYHUX €JIEMEHTIB.

36. TepmoamHamika rajgbBaHIYHOTO eJIEMEHTA. Sk o0unCIUTH
TepMoauHaMiuHi xapaktepuctuku AG, AH, AU, AA, AS xiMiuHOi peakiiii, 110
nepedirae B rajibBaHIYHOMY eJeMeHTI? Sk po3paxyBaTh KOHCTaHTY PIBHOBaru
i€l peakirii?

37. Metronu BuMiproBaHHSI Ta oOuucieHHs pH po3unHy Ha OCHOBI JaHMX
NOTEHI[IOMETPUYHUX BUMIPIOBAHb.
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38. OcHOBHI IIOHATTA 1 BHU3HAYEHHS KIHETHKU: IIBUIAKICTh, KOHCTAHTA
IIBUJIKOCT1, MOJICKYJISIPHICTB, TIOPSIIOK, CHEPT1s aKTUBAITI].

39. Iloctynatu kiHeTUKH. JludepeHiiHl KIHeTUYH1 PIBHSAHHA ISl peakiiii
PI3HUX THUIIB (MMPOCTUX 1 CKJIATHUX ).

40. AHnaimi3 iHTerpaJbHUX (OPM KIHETHUYHHMX PIBHSHB 1 METOJIW BHU3HAYEHHS
KIHETUYHUX TlapaMeTpiB peakiii (TOopsaIoK, IMIBUIAKICTh, €HEPris axkTHUBaIlli,
KOHCTaHTa IIBUKOCTI, YaC HaITIBIIEPETBOPEHH ).

41. Sk BmiMBae TeMmeparypa Ha MIBUIKICTh XIMIYHMX peakiii? 3amuiiriTh
npaswio Bant-I'odda ta piBHsSHHS Appeniyca.

42. SIxi ocoOnMBOCTI TreTepOTeHHUX peakiiii? fka o3Haka /ae MOXKIUBICTh
BU3HAUUTH JIMITYIOUY CTaJil0 B T€TEPOreHHIN peakiii — XiMiuHa B3aeMOis abo
npoiiec Tudy3ii?

43. o Ttake emnektpomiz? Cdopmymioiite 3akonn Dapanes. 3anumnTh ix
mareMatnyHi Bupasu. o Ttake Buxim 3a crpymom? Illo Ha3uBaeThCs
CJIEKTPOXIMIYHUM eKBiBajieHTOM? SIK ioro po3paxyBaTu?

44. 11lo Take TOMOT€HHHM Ta reTepOreHHUM Karamiz?

45. Karamiz. Knacudikaimis KaTaliTUYHUX — peakiid. XapaKTepUCTUKH
KarajnizaTopa (aKTHBHICTb, CEJIEKTUBHICTh, MEXaHIYHI1 BJIACTUBOCTI). SIK BIUIMBaE
KaTaai3aTop Ha KIHETUKY peakiiii 1 uomy?

46. o Take karamizatop, iHT101TOp, MPOMOTOP, KaTaJlITUYHA OTpyTa?

47. SIk 3MIHIOETBCS EHEPris aKTHUBAIlll MPOLIECY NpPU BBEICHHI B CUCTEMY
KaTajai3aTopa JJii TOMOIr€HHUX 1 T€TePOreHHUX KaTalITHUYHUX PEeaKI1i?

48. lllo mo3Hawae TepMmiH «koposisi»? Illo Ha3uBalTh XIMIYHOIO,
010XIMIYHOIO Ta EJIEKTPOXIMIYHOIO KOPO3isIMU?

49. Metonau 3axXUCTy BiJ KOPO3ii.

50. IIo Take moBepxHeBHii HATAT? SIK BiH 3aJEXKUTH BiJl TEeMIEpaTypu?

51. o take 3MouyBaHHs? SIKi mapaMeTpy HOTO XapaKTepU3yIOTh?

52. Illo Take anresis Ta Kore3is? SIka BeJIUYMHA XapaKTEpPU3yeE aAre3ito?
PiBusinns dromipe, FOura, ronpe-tOnra.

CIIMCOK JIITEPATYPHU

1. binuit O.B. ®i3uyHa XiMisi: HaBYATBHUN MOCIOHUK A1 By3iB. — Kuis: 1[YJI,
ditocomionentp, 2002. — 364 ¢

2. Koanbuyk E.II, Pemernsk O.B. ®izuyna ximisa: Iligpyunuk. — JIbBiB:
Bunasuuunii nentp JIHY imeni [Bana ®panka, 2007. — 800 c.

3. PyOuos B.l. ®i3uyna xiMmig: 3amayi Ta BOpPaBU: HABYAIBHUNA MOCIOHMK /
B.I. Pyouos. — X.: XHY imeni B.H Kapasina, 2012. — 416 c.

4. Jle6iap B.I. ®izuuna ximis: Iliapydynuk ang crya. XiMm. chen. Xapkis,
I'imuaszia, 2008.

5. Komenp M.JI. TeopeTruHi OCHOBHU €JIEKTPOXIMIYHOI €HEPreTHKH, J{H-ChK,
YAXTY, 2002.

6. MuemnoB-Ilerpocsa M.O., Jlebinp B.M., I'mazkoBa O.M., €mpnos C.B.,
Hyouna O.M., Ilanuenko B.I'. Konoinna ximis. — Xapkis: ®omio, 2005. — 304 c.

27



7. Tomonait B.I. ®i3uuna ta konoinna ximis: [ligpydHuK 1Uis CTYyAEHTIB
BH3. Bianuig, Hosa kaura, 2007.

8. Aummupcekuit B.K. ®i3nuna ximist: [ligpyunuk ans crya. Buml. Hapu.
3aki. K.; Ipniab: BT® «Ilepyn». 2007. — 512 c.

9. l'omikos I'.A. TToci6Huk 3 diznunoi Ximii. — M.: Bumi. mik., 1988. -382 c.

10. CtpombGepr A.I'., Cemuenko [.II. ®@i3uuna ximis. — M.: Bum. mk.,
1988.

28



