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2. BEJUIQI1HI1, E,lJ;I1HI1QI1I1 CI1MIJOJII1 BO XEMI1J ATA

rJIltrop JOBaHoBcKH, JopaH J}J,paBKoBCKlt

HHCTHT}'T3a xeMHja,llpHpo.aHO-MaTeMalWiKH4HIKYJITeT,YIIHBep3HTeT"KHpHJI HMeTo.aHj",

91000 CKonje, MaKe.aollHja

3. TAEEJIH HA Cl>H3H4KH BEJIH4HHH

Bo ra6emne wro cJle}J,arce .D.aJIeHHHHrepHa-
UHOHaJlHOnpenOpa'laHHre Ha3uBlt, CHM60JlU,}J,eclJu"
H"UUlt H SI e}J,UH"U" 3a <l>H3HttKHreBeJlHttHHH KOH
Haj'Iecro ce ynorpe6YBaar BOxeMHjara H xeMHCKara
rexHoJlorHja. HHBHara npaBHJlHa ynoTpe6a, ceKaKO,
ja OJlecHYBa HaY'IHara H crpYttHara KOMYHHKaUHjH.

Bo cJlY'Iaj Kora 3a e.D.Ha<l>H3H'IKaBeJlHttHHa ce
npenOpa'laHH .D.BaHJlH nOBeKeCHM60JlH,pe.D.OCJle}J,or
Ha CHM60JlHTe O.D,.D.eJleHHco 3anHpKH HeMa HHKaKBO

npHopHreTHO 3HatteH>e. CenaK, aKOce npenOpattYBa
aJlrepHarHBeH CHM60Jl, roj e craBeH BO3arpa.D.a no
CHM60JlOTco npHopHrer. HHaKY, 3a 6e3.D.HMeH3HO-
HaJlHHre BeJlHttHHH e HanHwaH 6pojor 1 BOKOJlOHa-
ra SI eJt""Uuu.

Bo OHHe CJlyttaH, naK, Kora ce norpe6HH .D.onoJl-
HHreJlHH HH<I>opMaUHH,rHe ce JtaJIeHH KaKO<l>YCHO-
rH HJlH KaKOJtO.D.aTeHreKcr nOMety ra6eJlHTe.

3.1. OITlliTA XEMI1JA

Cl>H3H'IKaBeJlH'IHHa CHM60Jl ,lJ.e<l>HHHuHja SI e):{HHHua

Epoj Ha ttecrHttKH (Ha npHMep N 1
MOJleKYJlH,aroMH, jOHH, HrH.)

KOJlH'leCrBO (cyncraHua) 1,2 11 II(E) = N(E)/L mol

ABorapJtoBa KOHcraHra NA'L NA=N/II morI

Maa Ha arOMor, aTOMcKaMaca 111a' III kg

Maca Ha e.D.HHKaTa(MOJleKYJlaHJlH
111f' m kg

<l>opMYJlCKaueJlHHa)

A TOMCKaMaceHa KOHCTHHTa mu
In i2C) kg

/1lu = 12

MOJlapHa Maca2,4 M M(E) = m/neE) kg.marI

PeJlaTHBHa MoneKYJlCKaMaca 2,5
Mr M J..E) = 111 (E)lmu 1

(peJlaTHBHaMOJlapHaMaca)

MOJlapeH BOJlYMeH2,4 Vm Vm(E) = V/neE) m3 .morI

MaceH Y.D.en2 w weE) = !!.!@l 1
L:mi
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BOJIYMeHCKH YJJ,eJIZ,6

MOJICKH YJJ,eJI, KOJIH'iHHCKH YJJ,eJI,

6pOeH YJJ,eJIZ,7

(BKyneH) npHTHcOK

llapUHjaJIeH npHTHCOK8

MaceHa KOHueHTpaUHjaZ
(MaCeHa rYCTHHa)

6pojHa KOHueHTpaUHja,
6pojHa rYCTHHa Ha eJJ,HHKHTeZ,9,IO

KOJIH'iHHCKa KOHueHTpauHja,

KOHueHTpaUHjaZ.9,11

PaCTBOpJIHBOCTZ

MOJIaJIHOCT~Ha paCTBOpeHa
cyncTaHua)

llOBprnHHCKa KOHueHTpauHjaZ

CTeXHOMeTpHCKH6polZ

,l],ocer Ha peaKUHjaTaZ,13

CTeneH Ha JJ,HcoUHjaUHja

If' P(B) = V(B)
LVi

x(B) =~
Lni

1

1

x,y

p,P Pa

Pap(B) p(B) = y(B)'p

,p (B) = m(B)lV kg.m-3

c C(B) = N(B)/V m-3

c c(B) =n(B)/V mol.m-3

s s(B) = c(B)
(3acHTeu paCTBOp)

mol'm-3

b,1I1 b(B) = n(B)/m(A) mol. kg"1

r r(B) = n(B)/ A mol 'm-z

v 1

t !1t = !1n(B)/v(B) mol

a 1

1. 360pOT cyncTaHua MO)f(eJJ,ace 3aMeHHco
HMeTO Ha eJJ,HHKaTa.

llpUMep: Kora KOJIH'leCTBOTO Ha Oz e eJJ,HaKBO

Ha 3 MOJIOBH,T.e. Kora n(Oz) = 3 mol, Torarn
I

KOJIH'IeCTBOTOHa "2°z e eJJ,HaKBOHa 6 MOJIOBH,
1 1

OJJ,HocHon("2°z) = 6 mol. TaK3,n(~z) = 2. n(Oz)'
BHJJ.H H nOJJ,oJIY BO TeKCTOT.

2. ,l],eQ>HHHUHjaTa ce OJJ,HeCYBa Ha eJJ,HHKHTe B

KOH Tpe6a ceKorarn JJ,a 6HJJ,aT 03HalfeHH BO 3arp3JJ.H,

Ha npHMep, n( B) HJIH co HHJJ,eKc, n B

3. 1I1u e eJJ,HaKBO Ha YHHQ>HUHpaHaTa aTOMCKa

eJJ,HHHua Ha Maca (l], lfHjrnTo CHM60JI e Il, T.e.

mu = 1u.

4. ,l],eQ>HHHUHjaTa ce OJJ,HeCYBa Ha lfHCTH cyn-

CTaHUH, KaJJ,e m e BKynHaTa Maca H V e BKynHHoT
BOJIYMeH. MefYToa, COOJJ,BeTHHTe BeJIHlfHHH MO)f(e

JJ,a ce JJ,eQ>HHHpaaT H 3a CMeca (KaKO mln U Vln, KaJJ,e

n = Ln i)' OBHe BeJIHlfHHH ce HapeKYBaaT, COOJJ,-
i

BeTHO, npocelfHa MOJIapHa Maca H npocelfeH MOJIa-
peH BOJIYMeH.

5. 3a MOJIeKYJIHTeMre peJIaTHBHa MOJIeKYJICKa
Maca HJIH, HenpaBHJIHO, MOJIeKYJICKaTe)f(HHa; 3a
aTOMHTeM r e peJIaTHBHa aTOMCKaMaca HJIH, HCTO

TaKa HenpaBHJIHO, aTOMCKaTe)f(HHa H MO)f(eJJ,a ce

KOpHCTHCHM60JIOTA r' M r MO)f(eJJ,ace HapeKYBaH
peJIaTHBHa MOJIapHa Maca,M lB) = M(B)I(g .mol-I)

6. V(B) H Vi ce BOJIYMeHHTe...a COOJJ,BeTHHTe
KOMnOHeHTHnpeJJ, JJ,ace H3MernaaT.

7. 3a KOHJJ,eH3HpaHHQ>a3Hce ynoTpe6YBa CHM-
60JIOT X. AKo e nOTpe6Ho noce6Ho JJ,a ce HCTaKHe
Q>aKToTJJ,eKace pa60TH 3a MOJICKHYJJ,eJIHa KOHCTH-
TyeHT BOraCHa CMeca MO)f(eJJ,ace KOpHCTHCHM60-
JIOTy.

8. CHM60JIOT H JJ,eQ>HHHUHjaTace OJJ,HeCYBaaT
Ha eJJ,HHKHTeB, KOHTpe6a JJ,ace 03HalfeHH.

9. V e BOJIYlVteHOTHa CMecaTa.

10. TepMHHOT 6pojHa KOHueHTpaUHja H CHM-
60JIOT C ce npeTnOlfHTa 3a CMeCH.

11. Bo CJIYlfaHKora HeMa onaCHOCT JJ,aJJ,ojJJ,eJJ,O
3a6YHa, MO)f(eJJ,ace KOpHCTHcaMO TepMHHoT "KOH-
ueHTpaUHja". CHM60JIOT [B] 'IeCTOce ynoTpe6YBa 3a
03Ha"YBaI-be Ha KOJIHlfHHCKa KOHueHTpaUHja Ha
eJJ,HHKHTeB. OBaa BeJIHlfHHa nOHeKorarn ce HapeKY-
Ba MOJIapHocT. Ha npHMep, pacTBop co KOHueHTpa-
UHja OJJ,I mol, dm-3 ce HapeKYBa 1 MOJIapeH pac
TBOp, a ce 03Ha'IYBa 1M pacTBop. MefYToa, M He
Tpe6a JJ,ace TpeTHpa KaKOCHM60JI3a eJJ,HHHuan mol
.dm-3, BOCMHCJIaHa KOpHCTeI-beco JJ,Pyrl1 SI npe-

Q>HKCH HJIH 3aeJJ,HO co JJ,PyrH eJJ,I1HI1UH.
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12. CTeXHOMeTpHcKHOT 6poj (KoectJHUHeHT)ce
,aectJHHHpa npeKY peaKUHOHaTa paBeHKa. Toj e Hera-

THBeH 3a peaKTaHTHTe H n03HTHBeH 3a npo,aYKTHTe.

Bpe,aHOCTHTe Ha CTeXHOMeTpHCKHTe 6poeBH (Koe-

Q:JHUHeHTH) 3aBHcaT o,a Ha'lHHOT Ha KOj e HanHlllaHa
peaKUHJan.

I1pHMep: (1I2)Nz + (3/2)Hz = NH3 v(Nz) = -1/2,
v(H2) = -3/2,
v(NH3) = +1.

13. )],ocerOT Ha peaKUHjaTa 3aBHCHo,a Ha'lHHOT
Ha KOje HanHlllaHa peaKUHjaTa, HO e He3aBHceH o,a
Toa Koja e,aHHKa ce ynoTpe6YBa BO,aeQ:JHHHUHjaTa.

I1puMep: 3a peaKUHjaTaBOQ:JycHoTaTa(12), Kora
~~ = 2 mol, ~n(Nz) = -1 mol, ~1!(Hz)= -3 mol H
~n(NH3)= +2 mol.

OBaa BeJIH'lHHa e BOBe.aeHa, KaKOdegre d'aval!-
cement, o,a CTpaHa Ha.ae )],oH,ae (de Donder).

3.2. MOJIEKYJIAPH11 11 CPO)],HI1 HAYKI1

<l>H3H'lKa BeJIH'lHHa SI e.aHHHuaCHM60JI )],eQ:JHHHUHja

Epoj Ha HYKJIeOHH,MaCHH6poj

Epoj Ha npOTOHH, aTOMCKH 6poj

Epoj Ha HeYTpOHH

EJIeMeHTapeH nOJIHe:>K

TIJIaHKOBa (Planck) KOHCTaHTa

PH,a6eprOBa (Rydberg) KOHCTaHTa

EOpOB(Pohr)pa,aHYC

JOHH3aUHOHa eHeprHja

EJIeKTpOHCKH aQ:JHHHTeT

)],HcoUHjaUHoHa eHepmja

EpaHoBa ,aOJI:>KHHa

Ep3HHa Ha CBeT JIHHaTa

BO BaKYYM

BOo.ape.aeHa cpe,aHHa

I1H,aeKC Ha npeKpWYBaI-be

EpaHoB6poj

<l>peKBeHUHja

KpY:>KHa Q:JpeKBeHUHja

EHeprHja Ha 3pa'leI-be

rYCTHHa Ha eHeprHjaTa Ha 3pa"eI-be
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EA' D

A 1

2

N N=A -2 1

e C

It J.s

R""

4
mee

R"" = 8c:1z3c

m.1

aO ao = c:clz2/n/1lei m

E.J J

Eea J

J

A m

Co m. s.l

c C = co/I! m . s.l

I! I! = C/C

v, a 11= l/A m-I

v v =c/..t Hz

w w = 2nv S-l, rad .s.l

Q,W J

p,W p = Q/V J .m-3
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<1>113H'iKa BenH'Il1Ha Cl1M60n )].eqmHI1Ul1ja SI e.!1HHHua

rYCTHHaHa cneKTpanHaTa eHeprl1ja Ha
3pa"leJ-be BO O.!1HOCHa:

QJpeKBeHUl1jaTa

6paHOBl10T 6poj

PI' PI' = dpldv

PI;= dpl d~

p). = dpld)'

J 0 m-3 0 rIz-1

J 0 m -2PI;

6paHOBaTa .!10n)J(HHa p). J 0m-4

Bl16paUHOHa Cl1nOBa KOHCTaHTa 3a

.!1BOaTOMCKaMoneKyna

nepMHTHBHOCTI

k,f J -2om

f f = f rfo F -Iom

EneKTpH"IHa cycuenTH6HnHOCT e c =f-1 1

EneKTpH"IeH .!1HnOJleH MOMeHT
...,."",
I-I,p {t=Q; Corn

H.aYUHpaH eneKTpH"IeH
.!1HnOJleH MOMeHT

...,.

~nd'Pind Corn

EneKTpH"IHa nOnapH3a6HnHOCT a Tt. d = aE
J11 C 0 m2 .V-I

EneKrpHqeH nOnHeJK

P

D

E

Q

P=D-f l!
0

D=fE

Eo: FIQ

C -2
'm)].HeneKTpHqHa nOnapH3aUHja

EneKTpWIHO nOMeCrYBaJ-be

JaqHHa Ha eneKTpH'IHOTO none2

C -2.m

V'm.2

nepMea6HnHOCT It P == Pr/1o

C

Ho m.1

MarHeTHa cycuenTH6HJIHOCr m m=,ur-1 1

~
MarHeTeH .!1HnOneH MOMeHT'

""''''''
m,,u E =-ii'i'B

p J . rl

HH.!1YUHpaHMarHeTeH .!1HnOneH
MOMeHT In ind' ,uind JT 0 rl

MarHeTH3a6HnHOCT ; ii'i=;11 J . r2

MarHeTHa HH.!1YKUHja,
rYCTI1Ha Ha MarHeTHHOT QJnYKC

B T

H

M = BI,uo-H

B =l-tH

A'm-IMarHeTl13aUl1ja M

Ja"lI1Ha Ha MarHeTCKOTOnone A 0 rn-I

KBaHTeH 6poj

pOTaUl10HeH

Bl16paUHOHeH

J,K

rnaBeH 1I,lIi E = -heR11I2

1

1

1

V.
I

3a op6HTanHo aronHO
KOnH"IeCTBO Ha .!1BI1)J(eJ-be4

L,li 1

3a cnHHCKO aronHO
KOnH"IeCTB0 Ha .!1BH)J(eJ-be4

I

S,Si 1
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$H3WIKa BeJIHqHHa CHM60JI SI eJJ:HHHl1aJJ:eqmHHl1Hja

3a BKynHo arOJIHO
KOJIHqeCTBO Ha JJ:BH)J(eI-be4

M3rHeTeH4

3a BKynHo cnHHCKO aroJIHO

KOJIHqeCTBO Ha JJ:BH)J(eI-be Ha jaJJ:pOTO

BKyneH TepM5

EpaHOB 6poj Ha npeMHHOT5

$peKBeHl1Hja Ha npeMHHOT

EJIeKTpOHCKH TepM

BH6paUHOHeH TepM

POTal1HOHeH TepM

f'JI3BHH MOMeHTH Ha HHepl1Hj3

POTaUHOHH KOHCT3HTH

EpaHOB 6poj Ha

X3pMOHHCKa BH6p3UHja

KOHCTaHTa Ha BH6paUHOH3

3HxapMOHHQHOCT

6
KOHCTaHTa Ha eKp3HHpaI-be

XeMHCKO nOMeCTYBaI-be

AKTHBHTeT (Ha P3JJ:H03KTHBHa

cynCTaHU3) 7

KOHCTaHTa Ha pacnaraI-be

1A;lB;le

A;B;C

J,ji 1

M,11li 1

1 1

T T = Eta/he m-1

'V m-Iv= T'-T"

v v = (E' -E" )/h Hz

Te m-ITe = E/he

G G = EVlz/he m-1

F F = Em/he m-1

1A< 18< le
')

kg' m-

A = h/8J1h A Hz

We,Wr m-1

We,Xe m-I

aA BA = (1-aA).B 1

<5 <5= lO6(v-v a)/V a 1

A A = -dN(B)/ dt Bq

A S-lA = A/N(B)

1. ere peJIaTHBHa nepMHTHBHOCT,aeo e nepMH-
THBHOCTa BO BaKYYM.

2. P npeTcTaBYBa CHJIa, JJ:ecpHHHpaH3 K3KO
... ~ ~
1" = 11l . a, npH WTOI1l e Maca,3 a e 3a6p3YB3I-be.

3. MarHeTHHoT MOMeHT Ha eJIeKTpOHOT, npo-

TOHOT H HeYTpOHOTCe03H3QYBaC°f-le, f-lpHf-lnCOOJJ:-
BeTHO.

4. 03H3KHTe / i' si' j i H 11lce 0JJ:HeCYB3aT Ha eJJ:eH

eJIeKTpOH, JJ:OJJ:eKa03HaKHTe L, S, J H M ce oJJ:Hecy-

BaaT Ha nOBeKeeJIeKTpOHCKH CHCTeM.

5. Bo cneKTpOCKonHjaTa, 3a 6paHoB 6poj, CKOpO
ceKoraw ce ynoTpe6YBaeJJ:HHHuaHTacm- .

t- 6.aA H BA ce OJJ:HecYBaaTHa KOHCTaHTaTaHa
eKpaHHpaI-be H JIOKaJIHOTO MarHeTHO nOJIe HajaJJ:po-
TO A, COOJJ:BeTHO.

7. N(B) e 6poj Ha paJJ:HoaKTHBHHaTOMHB.

EJIarOl"(apIlOCT: Ja HCKa)l(YBaMe cBojaTa HCKpeHa 6J1aroJ1apHoCT

Ha IIpoll). ll-pEojaH IlloIITpajaHoB 3a BHHMaTeJlHOTO npe-
rJleJ1YBa~he H 3a KOpHCHHTe cyrecTHH npl1 O(lJOpMYBalbeTO Ha
paKOIlI1COT.
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