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Bo npeTXOJJ:HHOT6poj OJJ:F.llaCHUKOT [1] 6ea
JJ:aJJ:eHHTa6eJIH 3a HHTepHaL(HOHaJIHO npeilOpa'la-
HHTe Ha3HBH, CHM60JIH, )J.e$HHHL(HHH SI e)J.HHHL(H
3a $H3H'IKHTe BeJIH'IHHH OJJ:06JIaCTa Ha OrUIIT A T A
XEMHJ A HMOJIEKY JIAPHHTE H CPO)J;HH HA-
YKH.

Te BeJIH'IHHH OJJ:06JIacTa Ha XEMHCKATA TEP-

MO)J;HHAMHKA H XEMHCKA TA KHHETHKA.

Bo nOJJ:oJIY JJ:3JJ:eHHTe Ta6eJIH ce BHeceHH H COO):{BeT-

HHTe nOJJ:aTOL(H3a HeKOH BeJIlI'IHHH lllTO JJ:ocera He

6HJIe npeJJ:MeT Ha pa3rJIeJJ:YBaae BOF.llaCHUKOT, 3 ce

nOTpe6HH IIPH JJ:eqJHHHp3aeTO H3 BeJIH'IHHH OJJ:

xeMHCK3T3 TepMOJJ:HHaMHKa H xeMHCKaTa KHHeTHKa.Bo OBOj6poj ce npe3eHTHpaHH Ha3UBHTe,CUM-
6oJIuTe, JJ:ecilUHUQUUTeH SI eJJ:HHHL(HTe3a $H3H'1KH-
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<1>H3H'IKa BeJlH'IHHa

XeJIMXOJIlI,OBa [Helmholtz]
eHepmja

rH6cOBa [Gibbs] eHepmja

llOBplIlHHCKH HanOH

~OJIapHaBeJIH~HHa )(1

CneQH<pH~Ha BeJIH~HHa )(1

TonJIHHcKH Kanall,HTeT

npH KOHCTaHTeH npHTHCOK

npH KOHCTaHTeH BOJIYMeH

OJJ:HOC Ha TOnJIHHCKHTe

KanaQHTeTH

LIaYJI [Joule]-ToMcoHoB
[Thomson] KoetPHQHeHT

<1>aKTop Ha KOMnpeCH6HJIHOCTa

XeMHCKH nOTeHQHjaJI

AnCOJIYTeH aKTHBHTeT

CTaHJJ:apJJ:eH xeMHCKH

nOTeHQHjaJI2

CTaHJJ:apJJ:Ha peaKlI,HOHa rH6coBa

eHepmja2, 3, 4

AtPHHHTeT Ha peaKlI,HjaTa2, 3, 4

CTaHJJ:apJJ:Ha r.eaKlI,HOHa
eHTaJInHja ' 3, 4

CTaHJJ:apJJ:Ha QeaKQHOHa

eHTponHja2, 3, 4

KOHCTaHTa Ha paMl;IOTe)l(aTa

KOHCTaHTa Ha paMHOTe)l(aTa

H3paJeHa npeKY:

napQHjaJIHH npHTHCOQH

KOHlI,eHT~

<1>yrall,HTeT

KoetPHlI,HeHT Ha tPyrall,HTeT
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Cv = (aUlaT)v

y = C/Cv
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AB= exp (PsIRT)
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1. )J;e<pHHHIlHjaTa ce oX.{HecYBaHa qHCTa cyrr-
CTaHIla, MefYToa MO)l(eJJ,ace J1pnMeHYBa H 3a CMeca.
BemlqHHaTaX e eKcTeH3HBHa, a eJJ,HHHIlHTe3aXm,
OJJ,HOCHOx 3aBHcaT OJJ,Toa 3a Koja BeJIHqHHa X

cTaHYBa 360p. Co [X] e 03HaqeHa eJJ,HHHIlaTa 3a
eKCTeH3HBHaTaBeJIHqHHaX.

IIpHMep: MOJIapHHOT BOJIYMeHHa cyrrcTaHIla-
Ta Be JJ,e Hpa KaKOVm(B) = V/n (B), a eJJ,HHHIlH-
Te ce . mol-\ JJ,OJJ,eKacrreIlH<pHqHHOTBOJIYMeHHa
cyrrCTaHIlaTa Be JJ,e<pHHHpaH KaKO v(B) = V/m(B), a
eJJ,HHHIlHTece m3. kg-I.

fJIac. xeM. TeXHOJI. MaKe.I:\OHHja, 11, 1-2, CTp. 73-78 (1992)

2. TIpH yrroTpe6a Ha cTaHJJ,apJJ,HHBeJIHqHHH,
cTaHJJ,apJJ,Han cocToj6a Tpe6a JJ,a6HJJ,eJJ,e<pHHHpaHa.
CrropeJJ, rrperropaKHTe Ha IUPAC:

CTaHJJ,apJJ,eHrrpHTHcoK, pe = 105 Pa (= 1 bar)

CTaHJJ,apJJ,HaMOJIaJIHOCT, be = 1 mol, kg-I

CTaHJJ,apJJ,HaKOHIleHTpaIlHja, ee = 1 mol, dm -I

MO)l(e JJ,ace yrroTpe6YBaaT H JJ,pyrH pe, be H

e8 BpeJJ,HocTH,HOTHe Tpe6a JJ,ace crreIlH<pHIlHpaaT.

<1>H3H'IKaBeJIH'IHHa CHM60JI ):(eqIHHHl\Hja SIe.I:\HHHl\a

AKTHBHTeT H KoeqmIJ.HeHT Ha
aKTHBHTeTOT 3aCHOBaHH Ha

PaYJIOBHOT [Raoult] 3aKOH

aKTHBHTeT5 a

r' -#,]
1

aB= exp RT

KoeqmIlHeHT Ha aKTHBHTeTOT f f B = aBlxB 1

AKTHBHTeT H Koe<pHIlHeHTHa
aKTHBHTeTOT3aCHOBaHHHa

XeHpHeBHoT [Henry] 3aKoH6

aKTHBHTeTH3pa3eH rrpeKY:

rB - #Be]
MOJIaJIHOCT ab ab,B = exp RT 1

rB - #B"]
KOHIleHTpaIlHja ae ae,B = exp RT 1

MOJICKH YJJ,eJI ax

rB-#Be]

1
ax,B= exp RT

Koe<pHIlHeHT Ha aKTHBHTeTOT
3aCHOBaH Ha:

MOJIaJIHOCT Yb Yb,B = ab,B b IbB
1

KOHIleHTpaIlHja Ye YeB = aeBe Ie 1
, ,

MOJICKH YJJ,eJI Yx Yx,B = aX,B IXB
1

JOHcKa CHJIa Ha pacTBop H3pa3eHa
rrpeKY:

Ie = (2)B z) 12 mol, kg-IMOJIaJIHOCTH Ib

KOHIleHTpaIlHH Ie Ie= (2)BZ)12
mol' kg-3

OCMOTCKHrrpHTHcoK7 II II = eBRT Pa
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3. CI1M60J10T r npeTcTaBYBa onlllT CI1M60J1 3a

peaKI1.uja, KOjlllTO BO cneUl1jaJ1eH cJ1Y'Iaj MO)!(e ):{a

611):{e3aMeHeT 11co ):{pyr CI1M60J1.

IlpuMep: Llf W 03Ha'IYBa cTaHJ(apJ(Ha MO.JIap-

Ha eHTa.rIfluja Ha ljJopMUpaJDe, O):{HOCHOo6pa3YBa-

Ibe (f O):{formation).

)J,pyra 'IeCTO ynoTpe6YBaHa 03HaKa O):{OBOjTl1n
e I1H):{eKCOTC lllTO 03Ha'IYBa peaKUl1ja Ha coropYBa-

Ibe (c O):{combustion).

CJ1I1'IHI1 03HaKI1 ce ynoTpe6YBaaT 11BO):{pyrl1
cJ1Y'Ial1, 3a npOueCI1111TO He ce XeMI1CKI1peaKUI1I1, Ha

npl1Mep, yap 3a npoueCOT Ha ucnaPYBaIbe (vaporisa-
tion), sub 3a npouecoT Ha cy6JlUMaI1.uja (sublimati-
on), fus 3a npouecoT Ha ToneIbe (fusion), sol 3a
npouecoT HapaCTBOpaIbe (solution), dil3a npouecoT
Hapa3peJ(YBaIbe (dilution) 11TH.

4. PeaKUl1jaTa Ha Koja ce o):{HecYBa OBa Be-
J1I1'II1Ha Tpe6a ):{a 611):{ecneuwtmUl1paHa 11 3anl1-
lllaHa BO BI1):{OT 0 = Lv(B;)Bj, Ka):{e lllTO CTeXI10

MeTpl1CKI10T Koe<pI1Ul1eHT v(B;) e HeraTI1BeH aKO Bi e

peaKTaHT, a n0311TI1BeH aKO Bi e npO):{YKT Ha peaKUI1-

jaTa.

5. Bo ):{e<pI1HI1UI10HaTapaBeHKa PB* ro 03-

Ha'IYBa XeMI1CKI10TnOTeHUl1jaJ1 Ha '{Hcnna cyn-
CTaHua B. AJ1TepHaTI1BHa ):{e<pI1Hl1ul1ja3a aKTI1BI1Te-

TOT(peJ1aTI1BHI10TaKTI1BI1TeT)Ha cyncTaHuaTa B e

aB=ABIABe

Ka):{elllTO CTaH):{ap):{HI10TanCOJ1YTeH aKTI1BI1TeTe
):{a):{eHco

ABe= exp(uBe/R1).

6. CTaH):{ap):{HI10T XeMI1CKI1 nOTeHUl1jaJ1 p6 e

pa3J1I1'IHO ):{e<pI1Hl1paH BO Tpl1Te nOCO'IeHI1 cJ1Y'Iaja

(aKTI1BI1TeT 113pa3eH npeKY MOJ1aJ1HOCTa, npeKY KOH-
ueHTpaUl1jaTa, O):{HOCHOnpeKY MOJ1CKI10T y):{eJ1 Ha

cyncTaHuaTa B).

7. )J,e<pI1HI1Ul1jaTa ce o):{HecYBa 3a l1):{eaJ1eH pa3-

pe):{eH pacTBop.

3.4. XEMHCKA KHHETHKA

SIeL\HHHua
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(f>H3H'IKaBeJ1H'IHHa CHM60J1 .aeqJHHHUHja

Ep311HaHanpoMeHaHa .
BeJ1I1'II1HaTaXI

X X = dXldt

Ep311Ha Ha KOHBep311jaTa2
.

= d/dt

Ep311HaHa npoMeHa Ha
v(B), r(B) v(B) = de (B)/dt. :>4

KOHueHTpaUI1JaTa- ,

Ep311Ha Ha peaKUl1jaTa v v = /V

():{e<pI1Hl1paHanpeKY KOJ1I1'II1H- =.v (B)-1 de (B)ldt
CKa KOHueHTpaUl1ja)2, 4.5

ilapUl1jaJ1eH pe):{Ha peaKUl1jaTa6 neB) v = k TIc(B)n(B)

BKyneH pe):{Ha peaKUl1jaTa n n = LneB)

KOHCTaHTa Ha 6p311HaTa k k = viTI c(B)n(B)Ha peaKUl1jaTa

EOJ1UMaHOBa(Boltzmann)
k, kBKOHcTaHTa7

ilOJ1YBpeMe (Ha paKUl1jaTa)8 t1l2 t = t 1/2 Kora c = cj2

PeJ1aKCaUI10HOBpeMe8 T T = 11(kl + k-l)

AKTI1BaUl10HaeHeprl1ja,
Ea Ea = Rr d In kldTeHeprl1ja Ha aKTI1BaUl1jaTa

ilpe):{eKcnoHeHUl1jaJ1eH <paKTop A A=klexp(- EaIRT)

ilpe'IHI1K 3a cY):{l1p d dAB=rA+rB

E<pI1KaCeHnpeceK 3a cY):{l1p (7 GAB =JTdAB2

CY):{l1pHa<ppeKBeHUl1jal0 ZA



3. BeJIJ.1'IUHH,e,l(UHUWI U CUM60JIUBOxeMujam 77

<t>H3H'IKa BeJIH'IHHa CHM60JI SI e.QHHHua)J,e4>HHHUHja

CYD:HpeH 6poj 11 ZAB' ZAA

<t>aKTOp Ha CYD:HpHa <ppeKBeHQl1ja ZAB

CTaHD:apD:HaaKTHBaUHOHa

eHTaJInHja12
/t;.*-W !ili t-,

CTaHD:apD:Ha aKTHBaQHOHa

eHTponHja12
Ll*-S& M t-,

CTaHD:apD:HaaKTHBpUHOHa
IH6coBa eHeprHja12 /t;.*- G&, /t;.G t-

ZAB= ZAB/NA CACB

-3 -1
m 'S

m3.mol-l.s-1

J.mol-l

J .mol-I. K-l

J'mol-l

1. IIpHMep: Ep3HHa Ha npoMeHa Ha npHTHco-
KOT,p = dp/dt, 3a KojaSI eD:HHHuaTae Pa .s-I.

2. PeaKUHjaTa Ha Koja ce OD:HecYBaOBaaBe-
JIHqHHa Mopa D:a 6l1JJ:e CneQH<pHQHpaHa H 3anHIllaHa

BO Bl1JJ:OT 0 = L v(B)Bj' K3JJ:e IllTO CTeXHOMeTpHCKHOT

Koe<pHUHeHT v(B) e HeraTHBeH aKO Bj e peaKTaHT, a

n03HTHBeH aKO Bj e npOD:YKT Ha peaKUHjaTa.

3. CTaHYBa 360p 3a 6p3HHa Ha npoMeHa Ha

KOHueHTpaQHjaTa KaKO pe3YJITaT Ha OD:BHBaH>eHa

xeMHCKaTa peaKQHja.

4. OCBeH npeKY KOJIH'IHHCKaTa KOHueHTpaUH-

ja, VB' 'B H V MO)f(e D:a 6HD:aT D:e<pHHHpaHH H npeKY

napIJ:Hja.J1HHOT npHTHCOK, 6pojHaTaKOHIJ:eHTpaIJ:H-

ja HTH. Ep3HHaTa Ha peaKQHjaTa MO)f(e D:a ce D:e<pH-

HHpa caMO 3a peaKUHja co cneUH<pHQHpaHapeaK-
QHOHa paBeHKa.

5. PaBeHCTBOTOv = v (B) ..,.[dc(B)/ dt Ba)f(Hca-
MO 3a cJIyqaj Kora V = const.

6. CHM60JIOT ce O.D:Hec)'BaHa peaKTaHToT B. He
CMee .D:ace 3aMeHH co CHM60JIOT3a KO.JlH'leCTBOHa
peaKTaHTOT B.

7. Kora HMa onaCHOCT OD:3aMeHa H3 KOHCTaH~
TaTa H3 6p3HHa H EOJIUMaHOBilT3KOHcTaHT3, I10C-
JIe).IHaBaTpe6a.D:3 ce 03H3'1YBaco ks.

8. 3a nonYBpeMe H3 peaKUI1:jaT3 MO)f(e D:a ce
360PYBa aKOEO He3 yqeCTBYBa caMO e.£(eHpeaKTaHT
HnH aKO,npH e,nHaKBHBpCJJ:HOCTH33 CTeXHOMeTpHC-
KHTe Koe$HUHeHTI1, nOqeTHWre KOHueHTpaQHH Ha
eliTe pealcTaHTH ce e.D:HaKBH.

9. .LJ:e<pHHHQHjaTa ce OD:HecYBa Ha nOBp3THH

pe3KUHH OD:npB peD:, 33 KOH 6p3HHaTa HaJJ;HpeKTHa-

Ta peaKQHja (peaKQHj3Ta OD:JIeBO KOH D:eCHO) H H3
06paTHaTa pe3KUHja ce KapaKTepH3HpaHH co KOHC-

TaHTHTe Ha 6p3HH3Ta k[ H k-l' COOD:BeTHO.

10. CYD:HpHaTa <ppeKBeHUHja Z A e OD:HOCHa
6POjOT Ha CYD:HPHHa e.D:Hal.J:eCTHqKa co qeCTHqKH OD:

THnOT A H BpeMeTo IllTO Tpe6a D:a H3MHHe 3a D:a D:OjD:e

D:OBaKOB 6poj Ha CYD:HpH.

11. CYD:HpHHOT 6poj ZAB e OD:HOCMety 6POjOT

Ha CYD:HpHMety p33HoHMeHH qeCTHqKH H npOH3BO-

D:OTOD:BpeMeTo IllTO e nOTpe6Ho 3a Toa H BOJIYMeHoT

BOKOj ce CJIyqYBaaT CYD:HpHTe. CYD:HpHHOT 6poj ZAA

e D:e<pHHHpaH Ha CJIHqeH HaqHH, HO 3a CY.D:HPHMety

eD:HOHMeHH MoneKYJIH.

12. BeJIH'Il1HHTe /t;.t-He, /t;.t-S e H /t;.t- G e ce

ynoTpe6YBaaT BO TeopHjaTa 3a npeOJJ;Ha cocToj6a

Kaj xeMHCKHTe peaKUHH (no npaBHJIO - eJIeMeHTap-
HH).

PenaUHjaTa IllTO rH nOBp3YBa OBHe BeJIHqHHH

e /t;.t Get = !ili ~- T /t;.t S 8 , a COOD:HOCOTco KOHCTaH

TaTa Ha 6p3HHaTa e k = K(kBT/h)exp( -/t;. t Ge /RT),
K3JJ:eIllTO K e TpaHCMHCHOHHOTKoeifJHIJ:HeHT (TOj
ja D:aBaBepojaTHOCTaD:eKaaKTHBHpaHHoT KOMnneKC
Ke ce npeTBopH BO npOD:YKTHHa peaKUHjaTa, a He
Ha33JJ:BOpeaKTaHTH). KOHCTaHTaTa Ha 6p3HHaTa k
HMa D:HMeH3HHHa KOHCTaHTaHa 6p3HHaTa 3a peaK-

UHja OD:npB peD:,ace D:06HBa(BOcnyqaj Ha peaKUHja
OD:n-TH pe.D:)co MHO)f(eH>eHa KOHCTaHTaTaHa 6p3H-

Ha 3a peaKQHja OD:n-THpeD: co (c~n-l.
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IICTIPABKII

Bo TPYJJ:OT co HaCJIOB: 2. BEJlIIqIIHM, E,lJ;M-
HMQM M CMMEOJIM BO XEMMJATA, 06jaBeH
BO BOJI. 10, CTp, 77 OJJ:rJIaCHHKOT OJJ:aBTOpflTe r.

J OBaHOBCKMM 3. 3JJ:paBKoBcKM, nojaBeHM ce HeKOJIKY
ne'laTHH rpellIKM KOHCMeTaMe JJ:eKae HeonXOJJ:HO JJ:a

ce KopHrHpaaT.

1. CaMo IfH.f(eKCHTe Ha CHM60JIMTe Ha <pH-

3H'IKMTe BeJIM'IMHM KOMcaMM 3a ce6e npeTCTaBYBaaT

rjJH3If'lKIf BeJIIf'lHHH ce nHllIYBaaT co KOCM6YKBM.Bo

CHTe JJ:PyrM CJIY'IaH HH.f(eKCHTe ce nMllIYBaaT co

npaBH 6YKBM. AKO, HaMeCTO BO BMJJ: Ha HH.f(eKC,

03HaKaTa (Ha npMMep, BOcyncTaHQara) e HanMllIaHa
BO 3arp3JJ:a JJ:OJJ:Pyra <pM3M'IKa BeJIH'IMHa, raa, HCTO

TaKa ce nMllIYBa co npaBa 6YKBa, a He co KOCa, KaKO
llIro norpeWHO e OTne'laTeHO BO TeKCTOT

IIpHMepH:

CTOH Tpe6a

NA NA

neB) neB)

aA aA

BA BA

2.Bo Ta6eJIara 3. 1. OnillT A XEMHJ A, Ha crp. 78

<1>H3H'iKa BeJIH'iHHa CHM60JI ,QeIIJHHHUHja

MaceHa KOHQeHrpa~Mja2

(MaceHa rycTHHa)
,p (B) = m(B)/V

CrOM:

Tpe6a: MaceHa KOHQeHrpaQMja2

(MaceHa rycTHHa)
y, p y(B) = m(B)/V

3. Bo ra6eJIara 3. 2. MOJIEKYJIAPHH H CPO,lJ;HHHAYKH, Ha crp. 80

<1>H3H'iKa BeJIH'iHHa CHM60JI ,Qe.pHHHUHja

CTOM: EJIeKTpH'IHa cycQenTM6MJIHOCr e e=e-l

MarHeTHa cycQenrM6MJIHOCT m m = flr-l

KOHcraHTa Ha BM6paQMOHa

aHxapMOHM'IHOCr
We,Xe

Tpe6a: EJIeKTpM'IHaCYCQenTM6MJIHOCr Xe Xe = er - 1

MarHerHaCYCQenrM6MJIHOCT Xrn Xrn =flr - 1

KOHCTaHra Ha BM6paQMOHa
aHxapMOHM'IHOCr WeXe' Xrs
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