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XeMmuja

IIpeamMer u moxes10a Ha xemMujara

XewmujaTa € mpUpOHA HayKa IITO ja U3ydyBa MaTepHjara, CBOjCTBATa HA aTOMUTE
U XEMHUCKHUTE CYICTAHIIWU, KAaKO U XEMHUCKUTE PEaKIMH BO KOW CTallyBaaT aTOMHTE U
cyncrannuute. [loctojar moBeke moaendn Ha XxeMHujara, TIAaBHO HAIPaBEHU BP3 OCHOBA
Ha Toa KOj mpeIMeT ro 00paboTyBaaT, HO, TEHEPAJTHO, MOXKE Jla CE CPETHAT TEPMUHHU KaKO
HEOpraHCKa XeMHja, OpraHcka Xxemuja, (u3nyka Xxemuja, OMOXEeMHja, arpoxemuja,
(dapMmarieBTCKa XeMuja, MEIUIIMHCKA XeMHU]a, elIeKTpoxemMuja u cii. OHa mTo € MOTpedHO
Ja ce 3Hae € JieKa XeMHjara € MHTEePIUCIHIUIMHAPHA HayKa M Taa € MHOTY TECHO
MOBp3aHa CO IPYruTe MPUPOIHU HAayKH, Kako (U3uKara, MaTreMaTukara, Ouoyiorujata u

CJI.
Marepuja

Llenror YHUBEP3yM € COCTaBEH O]l MaTepHja U eHepruja. Martepuja ¢ c€ oHa 1ITO
€ OKOJIy Hac, ¥ Cé oHa mTo ¢ Bo Hac. OOHYHO, 3a MaTepujaTa BeIUME JeKa ¢ (pU3nIKa
dopma mTOo MMa Maca W ImTO 3adaka ompeaeneH mnpoctop. Marepuja (moara on
JATUHCKUOT 300p ,material, mro 3Hauu apBO) MOXe 1a ce AedUHUpAa U KaKo CeKoja
dbopMa Ha Maca-eHepruja ITO Ce ABMXKH CO Op3WHA ITO € momana oja Op3uHaTa Ha
CBETIIMHATA. Pa3nyHnTE BUIOBH HA MaTepHja Ce HAPCUCHH CYIICTAHIIH.

Xemwujara € IpUPOJHA HAayKa IITO TM U3ydyBa CYIICTAaHIIMUTE, HUBHUTE CBOjCTBA,
HUBHATa CTPYKTYpa W pPEaKIUUTE IITO TM MPETBOPAAT CYNCTAHIIMHUTE O]l €IeH BO JAPYT
BUJ. XeMujaTa € HHTepAUCLUUIUIMHAPHA HAyKa, a Toa 3HAa4YM JeKa MaTepHjara 1ITo Taa ja
M3ydyBa € TECHO MOBp3aHa co ¢u3uKara, Ouoiorujara, MareMarukara... ['omem nem of

pe3ynraTuTe U JOCTUTHYBamaTa Ha XeMHujaTa ce ymnorpeOyBaaT BO MeIUIMHATA,
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(dapmaryjarta, pa3HHTE HHAYCTPUCKM TPaHKA WU BO CEKOjAHEBHUOT >XHBOT. JleHec
YKUBOTOT 0€3 XeMHja € MPAaKTUIYHO HE3aMHUCITUB.

Marepujata ©Ma Maca, M CHOpel Toa IEJOKyIHAaTa Marepuja Moxe 1a Ouje
IpUBJICUEHA O] CTpaHa Ha 3eMjuHaTa rpaButanuja. Criopea Hajrojgem Opoj Ha HAYYHULIU
JI0 TIpe]T TOYEeTOKOT Ha MUHATHOT BEK, MacaTa ¥ €Hepryjara Ouje ABE Pa3IndHU COCTOjOn
MTO MOXAaT Aa OujaT pa3fesieHH W Ja ce pasriielyBaaT MOOIJISTHO. AJHINTajH OW
MPBHOT KOj CO CBOjaTa TEOpHUja Ha PEIaTUBHOCT MOKaXKaJl /ieKa M CBETIMHATA UMa Maca 1
JieKa CBETJIMHATa MOJKe J1a OHJie MPUBJIEYEeHA O] CTpaHa Ha TPaBUTAILMCKUTE NOIHba. Toa
MMOKa)XKyBa JiIeka MacaTa W €HeprujaTa ce Hepa3JaBOjHO MOBp3aHU Mery cebe. Pemanmjarta
IITO TH TOBP3yBa KOJWYECTBOTO HAa CHEPTHMja M MacaTa ce JaJeHH CO eaHa O]
HAjTI03HATUTE PAaBEHKUW Ha CHUTE BPEMHIbA, LITO € E€CEHIUjaJieH JeNl O Teopujara Ha
penarusHocta: E=mc. Bo oBaa paBenka E ¢ cuM6oI 3a (pM3HUKATa BEIMUMHA CHEPrHja
(uma emuuumm J-uyam), M e cumbon 3a maca (Kg), a C ¢ cumbon 3a Op3uHara Ha
cBeTiMHaTa Bo BakyyM (MSY). BpsuHarta Ha cBeTiMHaTa ¢ exHa o (yHIAMECHTAIHHTE
NPUPOJHM KOHCTaHTH M Taa mMma Bpeanoct ox 300 000 km/summ 3 X 1¢ m/s. Opaa
paBeHka (mo3HaTa Kako AjJHINTajHOBAa paBeHKA) MOKaXKyBa JEKa TojieMa KOJWYHMHA Ha
€Hepruja € TpocjeleHa CO MHOTY Maja TpOMEHa Ha Macata. Toa e Taka IMopaiu
OTpOMHATa BpPEAHOCT Ha KOHCTaHTaTa Ha Op3uHara Ha cBemMHaTa. OBaa paBeHKa
MOKa)KyBa JIeKa MacaTa MOJKE Jla C€ IPETBOPU BO €HEpruja, Melyroa U eHeprujata Moxe
Ja ce MpEeTBOpH BO Maca. ExcrepuMeHTanHa MOTBpAa Ha AjJHINTAajHOBAaTa Teopuja €
noOueHa mpu TOJEMUOT OpOj Ha HYKJIGApHHU JIejCTBa, IPU KpajoT Ha Bropara cBercka
BOjHa kora Bp3 Xupomuma U Haracaku Bo aBryct 1945ron. Gea ¢dpienu mpBuTe 1B
aTOMCKH O0OMOM M Oellle YHUIITEHO CKOPO LEIOKYITHOTO LIMBUIHO Hacenenue u 99% on
MaTepHjaTHUTe 100pa.

OmnmTo TIeaaHo, MaTeprjaTa MOXKE Ja TOCTOM BO HEKOJIKY arperaTHU COCTOjOH U
TOA: I[BPCTA, TaCOBHTA, TE€YHA, HO U BO MHOTY COCTOjOM INTO C€ MYTaHTH OXl TPHUTE
OCHOBHHU cocT0jOu. du3nukara cocroj0a Ha MaTepujaTa 3aBHCH MPEI CE O BUAOT U
jauMHaTa Ha BPCKUTE IITO TW Jp>KaT YECTHMUYKUTE O] MarepHjara 3aeqHo. Kaj uBpcrure
CYTICTAHIIMHU THE CHJIM C€ MHOTY JaKH, T0JIeKa Kaj TaCOBUTE C€ MHOTY CJ1a0u.

3a 1a ja U3yuyuMe mMaTepujaTa U HEJ3MHUTE CBOjCTBA, OOMYHO KOPHUCTUME HAYYeH

Mertoa. HayuyHnoTt meron e JeguHHUpaH Kako ceprja oJl MOCTAlKH CO KOM CE JOKaKyBa
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OIPEIeTICHO CBOjCTBO Ha Marepujarta. Haydnunor meron ce cocrou (MJIaBHO TIIEaHO) O
Excnepumenm, Pesynmamu 00 excnepumenmom, Xunomesza u Teopuja. ExciepuMeHTHTE
ce MPaKTHUYHU U OCMHUCIICHU JIejCTBA ILITO CE MU3BEAYBaar 3a Jia Ce UCIIUTAaT CBOjCTBAaTa Ha
MmatepHjara. Bp3 ocHOBa Ha U3BEJICHUTE EKCIIEPUMEHTH, HUE JoOMuBame Pesyaimamu, MITO
ce HajuecTo BO (hopMa Ha MEPJIMBH BEIIMUYMHU 32 OTPEICTICHU CBOJCTBA HA CUCTEMOT IITO
ro ctynupame. Bp3 ocHoBa Ha 1oOueHUTe pe3ynTaTu HajuecTo KOHCTpyupame Xunomesa,
CO IITO T'¥ MPETIOCTaByBaMe CBOjCTBaTa Ha HAOJbyJyBaHHOT CUCTEM (WJIM Ha MaTepujara,
BOOIIITO). 3a Aa ja BepuduKyBaMe Taa XHUIIOTE3a, OOMYHO HM3BEIyBaMe JIOTIOJTHUTEIIHU
excriepuMeHTd. OTKako Ke ja Bepu(UKyBaMe XHUIIOTe3aTa, CIEAM IOCTaByBambe Ha
Teopuja, peky Koja TH OMHIITYBaMe IJIaBHUTE CBOJCTBA Ha MaTepHjaTa MITO € MpeaMeT Ha
HaOJbynyBambe M M3ydyBame. OCHOBa Ha CeKoja Teopuja ce cepuja O IOCTYyJaTh H
MaTeMaTHYKH U3pa3H, MPEKy KO ce n3pa3yBaaT 3a0enexaHuTe CBOjCTBAa HA MaTepHjara.
OO6u4HO, 3a TTpOBEpKa Ha TeopHjaTa MOTPEOHH Ce JOTOTHUTEIHH €KCTIEPUMEHTH, U CO

THE eKCIIEPUMEHTH ITOCTaBeHaTa Teoprja Tpeba 1a ce BepudukyBa (Mim aa ce oThpIIn).

CBojcTBa Ha MmaTepujaTa

Oniiro riaegaHo, CBOjCTBaTa HA MaTePHjaTa MOXaT Jla ce MoAeNaT Ha (PU3HMUKH
u xeMucku. Ceojcmeama wmo modcam 0a ce Habwyoysaam u mepam 6e3 0a HaCManam
NPOMeHU 60 CYNCMAHyuume wmo ce NPUCYMHU 60 NPUMEPOKOM ce HapedeHUu DU3UUKU
ceojcmea. TakBu ce Ha TIp: 00jaTa, MUPHUCOT, TOYKA Ha MP3HEHE, TYCTHHA U CII.

Xemuckume ceojcmea, nak, ce uspaseHu npexKy meHOeHyujama Ha mamepujama
da peazupa u npumoa oa ce 0obusea Ho8 6ud Ha cyncmauya. I[lpuMep 3a XeMHUCKH
CBOjCTBAa C€ TOIUIMHATA HAa COTOPYBaWme, PEAKTUBHOCTA CO BOJAaTa, PEAKTUBHOCTA CO
KHUCIOPOAOT U CJI. XEMHUCKUTE CBOjCTBA K€ TI'M Nperno3HaeMe Mo NpoMeHa Ha 00ja,
W3/IBOjyBamkE HA rac, MojaBa Ha TaJlOT, 0CJI000/IyBalkbe Ha TOTUTMHA OJ] CUCTEMOT IITO TO
CTyAMpaMme | CII.

@®u3nukATe CBOjCTBA HAa MaTepujaTa KBAaHTUTAaTHBHO CE€ H3pa3yBaar IMpPEKy
¢usnuky BenuunHU. [locrojar ceayM OCHOBHUM (M3WYKM BETUYMHU TIPEKYy KOU Ce
M3pazyBaaT OCHOBHUTE (GU3NYKA OCOOMHHM. (DU3WUYKHTE BENUYMHH C€ IPOU3BOI O]l

OpojHaTa BpEJHOCT M MEpHAaTa eAuHHUIA 3a Taa (pu3nuyka BennuyuHa. Taka Ha TpuUMeEp,
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Ka)KyBaMe JIeKa OBOj mpeaMeT uMa Maca M ox 2 Kg, oBaa kiryma uma jgoinkuna | og 1,5

MeTpu  ci1. OCHOBHUTE (DM3WYKK BEIMUYMHU CE€ JAaJICHU BO CJIeHaTa Tadena:

Tabena: OcHOBHH (PU3UYKU BEIUYHHU

POu3snyKa BeJITHYNHA Sl exuHuna 03HaKa

Jomxkuna (1) MeTap m

Maca (m) KUJIOTpaM kg
Bpewme (t) CeKyH/Ia S
TepMmoauHamMuuka Kensun K

temrepatypa (T)

KonugectBo cyrcrania (N) MOJI mol
Enexrpuuna crpyja (1) Awmrnep A
Jaunna Ha cBerniHA (1) KaHena cd

[Tokpaj ocHOBHUTE (M3MYKK BEIMYHMHH, MOCTOjaT W TaKaHAPEUCHU W3BEACHU (U3HYKH

penmmunHu. Hexon O U3BCACHUTC (1)1/13I/I‘IKI/I BCIIMYHMHU CC JaACHU BO CJICAHATA Tabena:

Tabena na Hexou U3BEACHU QU3UYKU BETUIHHI

du3HYKa BeJIHYHHA S| enununA 03HaKa
[MoBpmmHa (A) Mertap kBazpaTreH m’
Bonymen (V) Mertap kyOeH m
I'ycruna (p) Kunorpawm Bp3 meTap KyOeH kg/nt®
Bbp3una (V) Mertap Bo cekyHa m/s
Cumna (F) BbyTH N=kg m/$
[purucoxk (P) [MTackan Pa=N/nf
Enepruja (E) Llyn J=Nm

BpojauTe BpeqHOCTH Ha OCHOBHUTE (DU3MUKH BEIMYMHHU MOXKAT Aa OUgaT moMain
WJIM TIOTOJIEMH OJ] OCHOBHHUTE OpojHU BpenHocTu. Cexoja o THe OpOjHH BPEAHOCTH MMa
COOJBETCH TMpedUKC, NaaeH Ha JIATUHCKKM Wik Tpukd. OBue OpOjHHU BPEAHOCTH C€

KOPHCTAT 3a J1a UMaMe o100pa MaTeMaTHyKa U BU3yellHa [TPETCTaBa 3a MHOTY FOJIEMHU U
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MHOTY Maju (pU3WYK{ BeIMYMHHU. Taka Ha IpHMep, HAMECTO Ja KakKyBaMe JeKa eJIeH
atom uma aujamerap oa 0,00000000000k0xe na kaxkeme JeKa JujaMeTapoT Ha aTOMOT
e 1 pm (1 nuxomerap). [loBaxkHuTe mpedukcu 3a OpOjHH BPEAHOCTH CE JIAJCHU BO
cienHara tadena.

Ilpegpuxcu v 6pojHU BPEIHOCTU HA TIOMAJIH U MOTOJIEMU €AUHUIIN

npedukc KpaTeHKa Bbpojna npepukc KpaTeHKa Bpojna
BPEIHOCT BPEIHOCT

peta P 16 deci d 10

tera T 16° centi c 10

giga G 10 milli m 10°
mega M 16 micro U 10°

kilo k 10° nano n 10
hecto h 16 pico p 10"
deca da 10 femto f 10

Kuaacupukanuja na Marepujara

Marepwujara, OMIITO TJCIAHO, MOXE Jla C€ TMOJICIU Ha YUCTH CYICTAHIM M Ha
cMmecu. UnMCTUTE CYICTaHIM, OJf CBOja CTpaHa, CE IMOJEICHUW Ha €JIEMEHTH M XEMHCKH
coearHeHWja. MHOXECTBOTO OJf CUTE MCTOPOIHH aTOMH BO TpUpOAATa ce HapeKyBa
xemucku enemeHt. Jlocera ce mosnaru 118 (?)enementu. On HuB 90 ce OTKpHEHU BO
MpHUpojaTa, a OCTaHATHTE ce JOOMEeHW mo BemTadku mar. Cekoj eJIeMEeHT MMa CBOj
cum6boa (cumOoIMTe TH MpeIIoXKu mBeackuoT xemuyap Jakob Berzelius (1779-1848)).

YucTuTe CyNCTaHIM INTO CO XEMHCKH IOCTAlIKH MOXKaT Jia ce paslioKaT Ha
MPOCTH YUCTH CYIICTAHIU WIJIH MPEKY XEMHUCKHU PEaKIIUU Jla Ce J0OHjaT O/ MPOCTH YUCTH
CYIICTAHIIU CE€ HApEKyBaaT XEMHCKH COCMHCHH]a.

Cmecume, 0O CBOja CTpaHa MOXe Jga OWIAT XemepoceHu U XOMO2EHU.
KapakTepucTHYHO 3a XETEPOTCHHUTE CMECH € TOa IITO MMAaaT HEeAHAKOB (HEXOMOTCH)
cocraB BO cute nenoBu. [Ipumep 3a xeTeporeHa cMeca € OpaliHO PacTBOPEHO BO Boja
WA Macjio ¥ Boja. XOMOTCHUTE CMeCH MMaar yHU(OpMeH (€IHAKOB) COCTaB IO Iieara

cBOja coapkuHa. Bomara 3a mueme (Taa on YemIMa WM Taa IITO ja KyImyBame
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KOMEPIIHjaJTHO) € TIPUMEP 3a XOMOTeHa cMeca. THe coapikaT rojieM Opoj Ha KOMIIOHEHTH,
HO HMBHHUOT COCTaB € yHH(OpMeH BO cekoj Aen. Bo memara gaaeHa moaoiy, npeTcTaBeH

€ mperiie] Koj 1aBa nHpopMaIuu Kako MOKe MaTepujaTa Jia ce MoJeNd U KiacupuImpa.

Cyncranma
Manu uma

H HIAEHTHYHH na
"' CBOjCTBA BO \
CHTE CBOM

Xer €poreHa aAenoBu? XoMoreHna
cMeca cyncrtaHua

\

Hann moske 1a ce

He s
pasaBoH co PU3HUKHN
/—_ nocTanKu? -\
Yucracyn-
CTaHua

X OMOreHa

CcMeca
Hanm MozKe co XeMHCKH

He  npomenn 1a ce 100mjaT Aa

f’— NONPOCTH CYACTAHIN? \

JIOKONIKy cakaMme ellHa cMmeca Ja ja pa3JBOMMa Ha COCTaBHUTE KOMIIOHEHTH, Ke
Tpeba na u30epeMe COOJIBETHA MOCTamka 3a pa3aBojyBame. [locramkara mTo ke ja
n30epemMe 3aBHCH MPBEHCTBEHO OJ1 BUAOT Ha cMecaTa M OJl IPUPOJaTa Ha MO0 ICTHUTE
KOMIIOHEHTH. Taka Ha mpHUMep, aKo UMaMe CMeca COCTaBeHa O]l JIBE CYINCTAHIIUU IITO Ce
pasjinkyBaaT 1O TOJEMHHATAa Ha YCCTUYKUTC, TOTall Ke IMPUMCHUMC IIOCTAIlKa Ha
¢unrpanuja. Jlokonky mak, KOMIOHEHTHTE OJf CMecaTa C€ Pa3jInKyBaaT CIOpe]l HUBHATa
TeMmIepaTypa Ha Bpuewme (Kako BO HadTaTa W MPHU BApCHETO HA pakuja), TOramr Ke
MpPUMEHUME TOCTaNKa HapedeHa jaectuianuja. Bo Hajronem Opoj on ciiydanTe, CMECHUTE

(moceOHO THE O] OpraHcKa MpPUPOJa) YCIEIIHO C€ pasJeiyBaaT CO €IHA TEXHHKa

HMHTepHa ckpumnTa no npeaMmetoT XeMuja 3a Onwra MeguuHa Page 7



Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

HapedyeHa xpomartorpaduja. Bo xpomarorpadckure TEXHUKH MMaMe DPa3BOjyBame Ha
cMecHTe Bp3 0a3a Ha pa3lnuyHa arCopIIiMja Ha KOMIIOHEHTHUTE OJ] €/Ha CMeca Ha J1ajieHa
IBpCTa cTanuoHapHa (a3a (IITO HAjYecTO Ce HajayBa IOCTaBEHa BO HEKOja KOJOHA).
Taka, pa3nuuHu MO MPUPOJA CYICTAHIIMM CO Pa3IMYEeH CTENEH Ke ce arcopOupaar Ha
nBpcrara xpomatorpadka mommora. Co mpomymiTame Ha COOJBETEH pacTBOPYBad,
HAjIpBO Ke Ce O0JBOjaT CYICTAHIIMHUTE INTO Hajciabo ce cBp3aHu (aTcopOupaHu) Ha
cTaumoHapHara (Qasza, J0AeKa KOMIIOHEHTHUTE INTO HAJjUBPCTO C€ arcopOMpaHH Ha

cTauMoHapHaTa (asza ke OMaaT IeTeKTUPAHH MTOCIIEeIHH.

ATOMM, MOJIEKYJIN U jOHH

OTKpUBameTO Ha CTPyKTypara Ha MaTepujara M aTroMHUTe OWl eleH of
HAjTOJIEMUTE TPEAU3BUIM YIITE OF] JAMHEIIHU BpeMuba. MHUIMjaTHUTEe pa3MHUCITyBamba
3a CTpyKTypaTa Ha MaTepujaTa AaTuUpaaT ymTe ox BpemMeTo Ha AHtuuka I'pruja, xora
craporpukute (uio3opu BepyBaje JeKa MaTepujaTa c€ COCTOM OJl CUTHH HEICITUBH
YeCTHYKU HapeuyeHHn atromu (atomosHenemmus). OTTyka € JOOMEHO ¥ MUMETO Ha 300poT
atom. Kora ce 300opyBa 3a coBpeMeHUTE cdakama 3a CTPyKTypara Ha MarTepujara,
MOYETOIIUTE C€ TOBP3aHM CO I0jaBaTa Ha ATOMCKO MOJIEKYJICKa TeopHja Ha
anrnmuanenotr [lon Jlanton (mpBa monmoBuHa Ha XIX Bek). OBaa mpBa TeopHja HyIH
IIPBM COBPEMEHH TIJIEAMUITA 332 MaTepujaTa U aTOMUTE. ATOMCKO MOJIEKYJICKaTa Teopuja
HYJH NTOBEKE MOCTYNATH, 0/1 KOU HajBaXKHU CE CIIEIHUTE:

Llocmynamu:

-Matepujata ce COCTOM OJ CHTHH, HEYHHIITUBH W HEACIUIMBU UYECTUYKHU
Hape4YeHU aTOMHU

-ATOMHTE Ha €/I€H UCT EJIEMEHT C€ UICHTUYHU

-ATOMHTE Ha PA3INYHUTE €JIEMEHTH UMaaT pa3IMyHH CBOjCTBA U PA3IMUYHU MAaCH

-XeMHUCKUTE COeIMHEHHja ce oOpa3yBaar cO CBp3yBame Ha aTOMH Ha Pa3lU4HU
€JIEMEHTH

-IIpn xemuckuTe peakuuu jgoara 10 Nperpynupame Ha aTOMUTE U JOOMBamke Ha

HOBU cyncranuu. [Ipu Toa HeMa HUTY co31aBame, HUTY YHUIITYBAmbE HA aTOMUTE.
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WNHuaky, noo noumom amom ce noapaszoupa Hajmairama Heoeriusa 4yecmudka 0o
e0eH XeMUCKU elemenm. ATOMHTE MOXAT Jla €r3MCTUPaaT KaKO MHIUBUIYaTHH CITUHKU
WIM Ja Bie3aT BO XEeMHCKa KoMmMOuHanuja. Molnekynurte, mak, ce aeduHHpaaT Kako

KOMOMHAIH]ja O/ TOBEKE aTOMHU.

Cnuka na moden 00 amom Ha Kuciopoo (1e6o) u npumepu 3a moaexyau (0ecHo)

OTKpUBamkETO HA CTPYKTypaTa Ha aTOMHUTE OWJIa €Ha OJ1 HAjTOJIEMUTE MUCTEPUH
CO KOja ce coodyBaje MHOTY TeHepanuu Ha ¢uro3odu u Hayynun. Ilpamamero-“00
WMo ce coCmaseHy amomume U Kakéa e HusHama cmpykmypa’ OWIIO €IHO O]l TJIABHUTE
MPEOKYyMaIy Ha TojieM Opoj mo3HaTH Xemu4apu W (usuyapu. [maBHUTE cO3HaHMja
OKOJIy CTPYKTypaTa Ha aTOMHUTE ce J0OMeHU KOH KpajoT Ha XIX Bek u moueTokoT Ha XX
BeK. EBe HEKoM o]l 3HAYajHUTE OTKPUTHja INTO MPHIOHENE IMPH OTKPUBAKETO Ha
CTPYKTypaTa Ha aTOMHTE:

-1877 rox. Johnstone StoneygnekTpuuHaTa CTpyja € COCTaBeHAa OJf CHTHH
YECTUYKH HAPEUCHHU €JIIEKTPOHU IITO CE JIEJIOBH OJ1 aTOMOT;

-1895 roa. repmanckuor ¢pusmuap Wilhelm Konrad Rondgenu ortkpua X-
3paluTe MTO Ce HapeueHH PeHTIeHCKH 3paiy; Bo 1896roa. Henry Becquereja otkpusa

PaIOaKTUBHOCTA,
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-1897rox. J. ThomsonearoauuTe 3panu ce YeCTUYKH CO HEraTHBEH EIEKTPHYCH
noJiHeK (eekTpoHu) unja Maca ¢ 1863 matu momasa oJ Macara Ha HajJICCHOTO aTOMCKO
janpo-janpoTo Ha BOJOPOJIOT;

-1908 rox. HoBo3zenmanackuoT ¢usmuap Ernest Rutherfod yrepaun nexa
PaaMoaKTHBHOTO 3padyee Ce COCTOM On « (xemumyMmMoBH jaapa) u [ (cTpyja on
CIIEKTPOHH) 3pallH;

-1909ron. Rutherfodeo 6omGapaupame Ha aTOMU 0] @30T CO ajida YESCTHUKU Ce
oOpa3yBaar BOAOPOIHU jaipa, HAPEUCHU MTPOTOHH;

-1932roa. James Chadwicke atoMckoTO jaapo MOCTOjaT YECTHYKH IITO HEMaaT
TIOJTHEXK M C€ HAPEUEHHU HEYTPOHHU.

Enen on Hajmo3HaTHTE EKCIEPUMEHTH INTO 3HAYMTENTHO TMPUAOHEN 3a

OTKPHMBAam-ETO HA CTPYKTypaTa Ha aTOMOT OWJI M3BeJeH of crpaHa Ha Raterford. Raterford
T'O M3BEJ CICTHUOT €KCIIEPHMEHT:
*-Ha MaToT Ha W3BOp o ajida 3pamu (THe Ce XEIMYMOBH jaapa, COCTABEHH O] JBa
MPOTOHH U J[Ba HEYTPOHH, 3HAUU ali(ha 3paluTe ce ABOJHO MO3UTUBHO HACTICKTPU3UPAHU
YECTUYKH) CTABUII TIapye O 37aTO, U CO MOMOII Ha MUKPOCKOII CTaBEH 3a]l MOBPIINHATA
Ha METaJIOT HabJbyTyBaJ IITO CE CIY4yBaJlO CO MPBOOMTHHUTE ajida 3paly IITo maraie Ha
MOBpIIMHATA OJ 3JIaTOTO, T.C. Jalid THE OwWiIe ONOMEHU TOJ HEKOj arojl, WIh MakK To
3aJpkaje CBOjOT MpBOOWTEH mpaBerl. To0j 3abenexan neka HajroineMm aen of anda
3panuTe (MO3UTUBHU YECTUYKHU) HE TO CMCHUJIC CBOJOT IMPABEIl, IITO UMILIUIIUPATIO JeKa
MO3UTHBHUTE 3pany 0e3 mpoOieM MOMHHYBaJe HHW3 aTOMHTE Ha 3J71aTO Ha MeTalHaTa
dbonmja a camMo MHOTY Maj Jed OJ 3panure Oujae oAOMEHH M IO CMEHWJIE IMPaBeloT.
3aKIy4OKOT OJi OBHE PE3yNITaTH OWI. AENOT O KaJe ce Oa0MBaar MO3UTUBHUTE anda
YeCTUYKHA MOpa JIa € TTO3UTHBEH, CO MHOTY rojieMa Maca M TOj JIel OJf aTOMOT € MHOTY
MHOOOO0OTY MaJI BO criopeda co TMMEH3UUTE Ha aTOMOT!

On oBoj exciepumenT, Raterforduspiexo HEKOJIKY OMTHHU 3aKTyUOLH

-ATOMOT T€HEpAITHO TIEJaHO € “Mpa3eH’” MPOCTOP

-llennoT MO3UTHBEH TOJTHEXK M CKOPO IENOKyTHaTa Maca € CMECTeHa BO MHOTY
MaJI IPOCTOP HapE4eH jaapo

-EnexkrpoHuTe ce cMecTeHH BO €ICH T.H . €JIEKTPOHCKM OOJaK IITO TO OKyIHpa

jampoTo
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Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

3Ha4ym, BO TOa BpeMe BeKe OHIIe OTKPHEHHW WM EIIEMEHTAPHHUTE YECTHYKHU IITO
BJETyBaaT BO COCTaB Ha aTOMHTE, Ma ekcrnepuMmeHntor Ha Rutherford mpumonen 3a
no00po CIO3HABaWkE HA CTPYKTypaTra Ha aromMuTe. Taka, OMiio reHepasHo npupaTeHo
Jieka aTOMHUTE C€ COCTaBeHU O] MPOTOHH, HEYTPOHU M eJNEeKTpoHHU. I[IpoToHuUTE Ce
CMECTEHH BO jaJIpOTO Ha aTOMOT M MMaaT pejaTUBEH MojaHex +1 u penmaruBHa maca ox 1,
0073 amu (amuaToMcKH eIMHUIM 3a Maca). HeyTpoHHTE Ce MCTO Taka CMECTEHH BO
JjaapoTo Ha aTOMHTE, THE HEMaaT TOJHEX, a KMaaT MaJIKy MOrojieMa Maca o IPOTOHUTE
1 HUBHaTa penaruBHa maca ¢ 1, 0087 amuEnekTpoHUTEe ce CMECTEHH BO €JIEKTPOHCKA
0oOBHMBKa Ha aTOMOT, THE MMaaT penaTtuBeH nojgHex “-1” u penatuBHa maca ox 0, 00055

amu,mto e okoy 1840maTu momasna Maca oJ1 Macatra Ha MPOTOHHUTE.

MpocToP KaAE

" CE ABHKAT

"] "]
> \ EACKTPOHNTE
t [*] ']
» : - o
° ° '
—-
H3gop > 2
HA Y- JAAPO
anga u -
a
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>
"] "]
' >
- 9 ]
— o
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Lllemamcku npuxas na excnepumenmom na Rutherford
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Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

Tabena:. Maca u noauedc Ha Yecmuykume wmo ce Haoraam 60 amomume

YecTHuka Maca Hommex

NpOTOH 1,6726 x 107 kg | +1,602 x10"° C

meyTpon | 1,6749 x 107 kg 0

enexTpon | 9,109 x10% kg | -1,602x10°C

JleHec e mO3HATO J€Ka BO jaJipOTO OCBEH MPOTOHM M HEYTPOHH, IMOCTOjaT U
OTpOMEH Opoj Ha IPYTH YeCTHYKH, KaKO HEYTPUHA, KBAPKOBH | CJI., HO HUBHATA MPHPOJIA
Y HUBHHTE CBOjCTBA M3JIETYBAAT OJ] PAMKUTE Ha HALIKOT KypC MO OIIIITa XEMH]a.

(Ilpawarve 3a 10 noenu v 3a enHa OrojeMa OIICHKA: 30IITO MacaTa Ha MPOTOHOT
€ HEeNITO 1moMaJia Oj MacaTa Ha HEYTPOHOT?)

Kora 360opyBame 3a TUMEH3WUTE HAa aTOMOT M JUMEH3UUTE HA jaJpoTO, 100po €
Jla ce 3Hae KaKOB € HUBHHOT COOJIHOC, CO IIeJ JIa MMaMe moao0pa BH3yenHa MPeTcTaBa 3a
JUMEH3UUTE Ha aTOMOT. AKO MPETIOCTaBHME JeKa jaapoTo MMa aujamerap ox 1 cm,
Toraml jaujaMmeTapor Ha artomor Om Omn 2,5 km! A, om ngpyra crtpana, (ckopo)
[[eTOKyITHAaTa Maca Ha aTOMHUTE € CKOHIICHTPHUpaHa BO jaJApoTo Ha aromor. Toa
MMIUTAIIApA JiIeKa TyCTMHATa Ha aTOMCKHTE jaapa € ooorpomHa! Taa wm3HecyBa 10
glcm3!!! Taka, ako mpeTnocTaBUME JIeka MMaMe BOJIYMEH oJ1 camo 1 CNT MCHOHET CO
aTOMCKH janpa (Toa e caMo ejHa Kamka), Taa Kamka COCTaBeHa O] jaapa Ou mMmajia Maca

on okony 100munuonu toru!!!
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Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

Approximately 10-1°m

Region occupied
by electrons

KO JAAPOTO HMA
AHJAMETAP | cm,

Approximately 10-15m

TOrAW AHJAMETAPOT HA

ATOMOT K€ OHAE 2.5 km.

proton neutron

'yemunama Ha amomckomo jadpo u3Hecysa OKOJ1y 10" g/enmi!!

Bp3 6a3a Ha ekcrnepumentutre Ha Rutherford, manckuor nayunmk Nils Bor ja
MPEeTCTaBUJI TpBaTa COBpEeMEHa TeopHja 3a CTpyKTypaTa Ha aromuTe. bop mpemioxu
TeopHja KaJe aTOMOT IO 3aMHCIHC JIeKa € COCTaBeH O]l jaJpo BO KOE C€ CMECTEHHU
MPOTOHUTE W HEYTPOHHUTE, W EJIEKTPOHCKH OpOWUTH-,MATeKH, IO KOW C€ MBIDKAT
€JIEKTPOHHUTE OKOJIy jaApoTO. 3HAuH, jaapoTo OmiIo mpercraBeHo kako na € Codie, a

eJIEKTPOHUTE KaKO IUIAHETH IITO KpyKaT oOKoiy coHrero. [lopaau Taa awnanoruja,

MozenoT Ha bop 6w HapeueH [InaneTapeH Moien Ha aTOMOT.

Lllemamcku npuxas na nianemapHuom mooen Ha amom Ha bop
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Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

HNako Bo Toa BpeMe 0BOj MOJIEIT 32 aTOMOT OMJI BU3YEITHO 100ap, cernak Toj Oui BO
CIIPOTHBHOCT CO OCHOBHHTE ()M3MUKM 3akoHH. VIMeHo, mo3HaTto e Bo (usmkaTta nIeka
CeKoja dYecTHyka (a W EJIEeKTPOHOT) INTO C€ JBHXKH, IMOCTENIEHO T'yOM Ol cBojara
erepruja. ['ybejku ja cBojaTa Op3MHA M €HEepruja, eIeKTPOHOT OM Tpebaslo ce MmoBeke Ja
ce mpuONMKyBa J0 jaApOTO HA aTOMOT U BO €JIeH MOMEHT €JIEKTPOHOT Ou Tpebano aa
nagHe BO jaapoTo! JIOKOJKY elIeKTpOHOT O MaaHall BO jaJpOTO, BO KOE CE CMECTCHH
npoTOHUTE (IIO3UTHBHO HAGIEKTPU3MPAHHU), TOTAIl BEIHAII OW HACTaHaNa peakiuja
nomMer’y MO3UTHBHUTE U HEraTUBHUTE nosHexHu. [locnenunara ox Taa peakiuja 6u Ouna-
KOJIaTIiC Ha aTOMOT, a KaKo IITO 3HaeMe TOa He ce CIydyBa BO IMPHPOAATa M MaTepujara €

BO TOJIeMa MEpKa CTaOMIHa M caMmarta o] ceOe He ce YHHUINITYBA.

electron

leus

"Death-spiral of the electron"

Llemamcku npuxa3s Ha 08UNCEFEMOo Ha eNeKMPOHOM KOH ja0pomo, OOKOIKY moj ou ce
08udicesl N0 nameku-opoumu 08a osudicerve ou 008eno 0o koaranc Ha amomume. 08oj

Mooel e 3Hayu cpeuten.

Wmajku rv mpeaBHIl OBUE CO3HaHWja M (DU3UYKU HEJIOTUYHOCTH Ha bopoBuor
IUIAaHeTapeH MOJET 3a aTOMOT, HAayYHHIUTE YBHUJAENE JeKa OWIo HEONXOJHO
MoauduIpame Ha MJIAHETAPHUOT MOJET 3a aToM. To0a ce CIydmsIo HEKOJIKY TOIHHU
MOJIOIHA, KOra € TpeUlokeHa KBAaHTHO-MEXaHWYKaTa TEOpHja 3a CTPYKTypara Ha

aromuTe (IIOBEKE 3a 0Baa TEOpHja BO HAPEITHUTE JICKIIIH).
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Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

buten ¢akt mTo Tpeba ma rO 3HAaeMe € JeKa BO CEKOj aTOM INTO Ce Haora BO
OCHOBHA €JIeMEHTapHa cOoCcToj0a, OpOjOT Ha MPOTOHH BO jaJPOTO € CEKOrall €THAKOB CO
OpOojoT Ha eJEeKTPOHUTE BO OOBMBKATa, OJHOCHO CHTE€ aTOMHM KOra c€ BO OCHOBHA
cocoTj0a ce eleKTpoHeyTpaiHu (HemaaT BKyIeH moiHexk). Kora exeH arom mro ce Haora

BO OCHOBHA COCTOj0a K€ MCHYIITH, WIK Ke Jo0ue €lIeH eJIEKTPOH, Toraml ce Jo0uBaat

HaeJeKTPU3UPaHH aTOMH WM TPyla OJ aTOMM HapedeHM KarjoHu-npumep Na',Li*,
+ .
NH.",Fe* ,U® ...nomeka joHHTe ITO MMaaT HEraTHBEH HEro MOJHEXK Ce HAPEUCHH

anjoru-npumep Cl~,NO,”, PO, .

06
e
"o |
O o)/

Amom Ha Hampuym 80 ocHogHa cocmojoa uma 11 npomonu, 12 neymponu u 11

€leKmpoHU

Kamjon na Na* 0obuen co ucnywmarse na eden enexkmpon 00 amomom na Naeo

OCcHO8Ha cocmojoa

Xemucku éejiéemenmu, usomonu, amomcKka maca...

Cekoj atroM oJ OWJIO KOj XEMHUCKH €JIEMEHT CH MMa COICTBEHO MME M CHMOOJ.
CuMOO0JIOT Ha XEMHCKHTE EIEMEHTH HajuecTo € KpaTeHKa O]l JATWMHCKOTO WJIM TPUYKOTO
HMC Ha CJIICMCHTOT, KpaTCHKa OJ1 UMCTO Ha TOj IOTO I'0 OTKPUJI XCMHUCKHOT CIICMCHT, HMC
Ol HEKOj 3aciy’)kKeH HaydyHUK, 3eMja Ha TOoTeksio, MuHepall..llpumep: Hatpuym-Na,
kanuyM-Ca, ajumrajauym-ES, mononnym-Po, 60p-B, eypormmym-Eu.

BxymHo ce mo3HaTu 10 cera 118xeMucku e1eMeHTH BO TEUHA, IBPCTA U TaCOBUTA
arperatHa coctojoa. MHOTY O]l HHB C€ BEINTAa4KW. YIITe KOJIKY CJIEMEHTH Ke Oumaar

CHUHTCTU3UPAHU, TOA HC CC 3HAC.
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Xemuja 3a Onra Megununa-UaTepna Ckpunta-Py6un 'ynabocku

['maBHUTE KapaKTEpUCTUKHN Ha CEKOj aTOM ce. OpOjoT Ha MPOTOHUTE BO jaIpOTO HA
atoMoT (MM OpOjOT Ha EIEKTPOHHTE BO CIIEKTPOHCKATa OOBHBKA), IITO IO JaBaaT
aTOMCKHUOT (MJIM PETHHOT) OpOj Ha COOJBETHHOT C€JIEMEHT BO MEPHOIHHOT CHCTEM-Z, U
BKYITHUOT OpoOj Ha MPOTOHUTE U HEYTPOHUTE BO aTOMCKOTO jaJpo, a THE TO JaBaar

MaceHHOT OpOj Ha XEMHUCKHOT eJIeMeHT-M.

[TocrojaT ciydan kora aTOMU Ha €€H MCT XEMHUCKH €JIEMEHT BO jaApOTO MMaaT
UCT OpOj Ha MPOTOHM, a pa3iMueH Opoj Ha HEYTPOHH. TakBUTE aTOMH C€ HapeueHHU
uzomonu. VI30TonuTte ke 'y pas3ruKyBaMe II0 TOa IITO UMaaT UCT aTOMCKH (peacH) Opoj a

pasnuueH MaceH 0poj.

lpumep:

'y 2q SH
UPOWUyM deviuepuym  WPUILUYM
Electron +.,,"~°\ S '-o\ /*—~°\

/
/ / \ /
\ = \ — \
/ F o % N\
Proton ‘( - ! ) PR
o i 0 )| @
\"‘-\_‘H—‘_—.—//‘- \\_ ,// \'\-LH___'_//

Hydrogen Deuterium Tritium

H3zomonu na 60o0opooom
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Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

ATomuTe 1TO npnnafaaT Ha pas3jIn4Hu €JICMCHTH, U UMaaT UCT MAaCCH a pa3jiInucCH

aTOMCKH OpoOj ce HapeKyBaaT uzodapu.

88 89 90

IIpumepu 3a uzobapu

Penamuena amomcka maca

Kora 306opyBame 3a aromuTe, KapakTEPUCTUYHO CBOJCTBO IO Koe Ou TH
Mpero3HaBajie aTOMUTE Ha PA3IMYHUTE XEMHUCKH CIIEMEHTH, € CEKaKo HMBHATa Maca.

Meryroa, MacaTa Ha MOCIUHEYHUTE aTOMU € MHOOOOOTY Maja. Taka Ha mpumep,
aricolyTHaTa Maca Ha €IeH aToM Ha BoIopold OM  HM3HecyBajla  OKOIY
0,00000000000000000000000@0g2amu. Cekako, HETOTUYHO W HEMPAKTUYHO € Ja CE
paboTH CO BaKBM Malld CIUHMIM 3a Ja Ce MU3pa3aT MacuTe Ha aroMuTe. [lompakTHyHO €
Kora ce paboTH co 1enu OpoeBH, a 3a Ja ce J0j1e A0 eHa TaKBa CHTYaIl{ja, HEOMXOHO €
Ja ce BOBENAT PENAaTHBHU CIUHUIM (pelaTMBHO 3HA4YM Jieka OpojHaTa BPEIHOCT ce
crope/iyBa BO OJHOC Ha Hekoja apyra aeduHHpaHa BpemHocT). Taka, emuHHIATAa 3a
Mepeme Ha MaCHTE Ha aTOMHUTE C€ HAPEKyBa aTOMCKa eIMHUIIA 3a Maca.

AToMcKara eIMHUIIA 3a Maca € I[G(I)I/IHI/IpaHa KakKo JBaHACCCTTHMHA OJ MacaTa Ha

. 12
aroMot Ha jariepon ,C . CumO00T Ha aToMcKaTa eIMHHIA 3a Maca € U .

u=->m%c)

ITo nedbununmja, m(l(fC) € Maca Ha camMoO €JICH aTOM jarjiepoJl cO MaceH Opoj

A=12.Bpennocra Ha aTOMCKaTa eIMHUIIA 32 Maca U3pa3eHa BO IpaMu €

u=199210%g
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Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

PenaruBHa aromcka Maca (A ) e Opoj IITO MOKaXyBa KOJIKY IAaTH MacaTa Ha

HCKOj aToM € 11orojemMa oa aroMckara €JMHuIia 3a Maca.

AE)="5)
u
npu wto A e 0e3TMMEeH3MOHAIHA BEIMYNHA.
TepMUHOT peramuéna MoleKyicka maca Ce€ CpekaBa Kaj MOJEKYIHTE, |
pelaTHBHATA MOJIEKYJICKA Maca Ha €IHa MOJIeKyJa € 30Mp O] peIaTUBHUTE aTOMCKH MacH
Ha CJIIEMCHTUTC 1IITO BJICryBaaT BO COCTAaBOT Ha Taa MOJICKYJId, IIOMHOXCHH CO

COOJABCTHUTC CTCXUOMCETPHUCKH UHICKCH.

Ilpumep: KonKaBa € pelaTUBHATA MOJIEKyJCKa Maca Ha monekynure Ha COn

H,0?

M. (CO,) = A (C) +2A (O) =12+ 2x16= 44
M. (H,0) =2A (H)+A (O) = 2x1+16=18

A(H)=1
A(C)=12
A (0)=16

OBue mojaTomy 3a PeIaTUBHUTE aTOMCKH Macu Ay TH 3eMaMe O] MEePUOTHUOT

CUCTEM.

Konuuecmeo cyncmanuya (Mol): noumu u oepunuyuu

dusnukata BeJIMYUHA Koauuecmeo cyncmanya (N) € eAHA O] Haj3HAYAJHUTE
BEJIMYMHU BO XeMHjaTa. KoIMuecTBOTO CyIncTaHIa € BeIMYrHA IIITO TO MOKaXyBa OpojoT
(MHOXECTBOTO) Ha KCT BHJ CIMHKH BO OJPEICH CHCTeM. BeiqudyuHaTa KOJIMYECTBO
CYIICTaHIIa J1aBa OJIrOBOP Ha MPaIIamkeTo:

-Konky uma ox Hekoja cyrncranma?

Ilpumepu:
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Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

Bo ynnHujaTta uma Tpu jaboska, BO yUWIHHUIATA UMa 79 CTYJIEHTH; BO 4Yalara co
Bojxa uma 7 X 164 MOJIEKYJIM BOJIA.

Enununara Ha pusnukaTta BeJIMUMHA KOJIMUYECTBO CyrcTania ¢ mol (Mon).

Eoen mon e xonuuecmeo cyncmanya wmo coopacu ucm Opoj Ha eOUHKU KOIKY

wmo uma amomu_jaznepod 6o maca 00 12 g**C .

EKCIIepHMEHTAIIHO ¢ YTBPACHO aeka Bo 12 gox emementor *C mma 6, 022045 x 18
aromu Ha jarnepoa. OBoj Opoj ja ompenenyBa OpojHaTa BpenHOCT Ha ABoragpoBaTa

KoHcTaHTa, N ,.

N, =6,02204510%/mol umu N, = 6,02204%10**mol™

3navuu, 1 mol konuuecmeo cyncmanya coopaxcu ucm 6poj oepurupanu eOunKu

KOJIKY Wimo usHecyséa bpojuama epedHocm Ha Aeocadposama KOHCManma.

WNHaky, equHKUTE 3a KOM CTaHyBa 300p MOXKE J1a OMJaT aTOMHU, MOJICKYJIH, JOHH,
CJIEKTPOHU WJIM TIPOM3BOJIHHM TPYNAIMH OJf YECTUYKH KOM HE MOpa CaMOCTOJHO Ja
I0CTOjar.

BpojnaTa BpenHocT Ha ABOrajpoBaTa KOHCTAHTa ce BUKa ABOTaapoB Opoj.
Asorajipos 6poj = 6,022 x 16°

Buumanue: Asocaoposa koncmanma u A6ocadpos 6poj ne e ucmo!ll

ABOrafpoBaTa KOHCTAHTA ¢ BEIMYMHA CO eauHHUIa MOlY, a ABoragpoBHoOT 6poj ¢
0e3IMMEH3MOHATHA BEIMYHHA.

Kora 300pyBame 3a KOTUYECTBO CYIICTAHIIA U 3a MOJI, T0Opo € /1a ce Jo0ue HeKoja
CIIMKOBUTA MPETCTaBa KOJIKY € TojJeM OpOjoT Ha €AMHKHTE BO KOJMYECTBOTO CYICTaHIIA
o1 1 mol. meno, ABoragposuot 06poj e Ooooorpomen!!! Toj uznecyBa 600 munujapau
tpunuonu aromu!!! Axo cute rpafanu Ha CAJ] (300 mumimonu) Opojar mo 12 uvaca
JTHEBHO, OpOEjKH €leH aTOM BO CEKyH/a, 365 ieHa BO roawHara, Toralm K€ UM TpedaaT
okosty 127 MunvoHW TOIMHM Ja TH M30pOjaT Ha MPUMEP MOJIEKYJIUTE Ha BOJA BO €lIeH

MoJ Ha Boja (T.e. Bo 18 gBoma)!!!
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Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

Monapua maca

[Ton momMoT MoOjapHa Maca Ha HEKOj €JeMEHT WIM Ha HEKOe COCIUHEHHUE ja

mopa3oupaMe Macara Ha eleH MOJ JehUHUpaHH eTUHKH (CHMOOJIOT 3a MOJIapHa Maca €
M).
-Equunim 3a MonapHata Maca ce |M | = kgmol™
MomnapHara Maca Ha OIIPEACIICH €IEMEHT U3pa3eHa BO CIUHULIU gmol’l OpojHo €
eTHaKBa Ha peJlaTUBHATA aTOMCKa Maca Ha eIeMEHTOT, A, :
M (elemen) = A gmol™
[pumep: M (O) = 15999gmol™,M (H) = 1008gmol™,M (C) = 12011gmol™
MonapHaTa Maca, NaK, Ha JajieHO COeJMHEHHE H3pa3eHa BO eAuHuIu gmol™
OpojHO € eZHaKBa cO pelIaTUBHATa MOJIEKYJICKa Maca Ha COeinHEHneTo, M, :
M (soedinenig= M gmol™
[Tpumep:
M (H,0) = 18015gmol™, M (CO,) = 44009gmol™, M (CuO) = 79539gmol™

chxa nomelfy Kojluuecmeomo cyncmanua, macam u 6pojom HA eOUHKU 60 CUCIEMOM

Macara na 1 mol nepunupann equaku (B) ¢ MomapHaTa Maca Ha THE €IHHKH,
M(B). Cnopen Toa, OZHOCOT Ha ompeacieHa Maca oj eauHkute M(B) u HuBHaTa
mostapaa maca M(B) e exnakoB Ha OpOjOT Ha MOJIOBHM, OAHOCHO Ha KOJHYECTBOTO Ha
ompeneneHara cyrncrania n(B).

n(B) = —AT((BB)) n(B) = %

1 mol xonmuuecTBO CyncraHna coapu ABOTaApOB Opoj SIUHKH, HIH OHOJIKY
€IMHKN KOJIKY LITO M3HecyBa OpojHaTa BpeAHOCT Ha ABoraapoBara KOHcTaHTa N,.
Crnopen Toa, OJHOCOT Ha ompezeieH Opoj emuuHku ox cyncraniata N(B) u

ABorajzipoBaTta KOHCTaHTa € €IHAaKOB Ha OpOjOT HAa MOJOBU, OJHOCHO Ha KOJIUYECTBOTO
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Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

Ha ompeenenata cymncranna N(B). Co komOnHaIMja Ha IBETE TOPHU PaBEHKH ce 100HBa
HOBa paBEHKa Koja ja AeduHUpa pelanmjaTa moMmery Macara u OpojoT Ha €AMHKH Ha

OIMPCACIICHA CYIICTaHIla CO MOo3HaTa MOJIapHa Maca.

m(B) _ N(B) I
M(B) N, !
L
B
Ipumepu 3a macu na eder Mo 00 i
HEKOJIKY Pa3IuyHU CYNCMaHyuu :E
cynghyp, jaenepoo, xcuea u dxcene3o = :

Hpu. VeI 2 aaen Ha e A1 CH HEROTRY PRUATHIHI CVIHC T HLT

Kako mTo moxkeme Ja 3a0eneKuMe ol CJIMKara, 3a aa uMamMe€ €ICH MOJI OO ceKoja on
OBUC CYIICTAHIHWH, TpeGa Aa U3MCPUMC pa3jIMdHHU MaCh OJf COOABCTHHUTC CYIICTAHIHU,

IOTO MPBEHCTBCHO 3aBUCHU O MOJIAPHHUTEC MaCHh Ha TUC CYIICTAaHIIH.

IlepuoaeH cucreM Ha eJIeMEHTHUTE

Hcmopucku npeeneo

OTtkako OWJIe OTKPUEHH JIOBOJICH OpOj Ha XEMHUCKHU €JIEMEHTH, U OTKAKO HEKOHU O]1
(bU3MYKUTE CBOjCTBA HA €JIEMEHTUTE OWJIe TOUYHO NepHUHUPAHH, HAYIHUIIUTE TTOYHAIC Ja
pa3MuCIyBaaT Kako OTKPUEHHUTE €JIEMEHTH Jla T'M Kilacu(HImMpaaT U CHCTEMaTU3HUpaar.
[Tpuunna 3a TakBUTE HAeH OMiie GaKTUTE JAeKa MMOCTOENO MOBTOPYBAHE BO OINpPENEICHU
CBOjCTBAa Ka] pa3JIMUYHUTE e€JeMEeHTH. Taka TodYHam Ja ce ymnoTpeOyBa TEPMHHOT-
» IEPUOIMTYHOCT,, BO CBOjCTBATa HA EJICMCHTHUTE.

Bo 1864ronuna Newlandsmnpemyioxun T.H. ,3aKOH Ha OKTaBH,, Kora 3adenexai
JieKa CBOjCTBaTa Ha €JIEMEHTHTE Ce MOBTOPYBAAT IOCIE CEKOj OCMH €JIeMEHT. JMuTpu
MeHeneeB-pyckd HAy9HHUK, MTPEIUIOKHUI HOB IMEPHOJANYCH 3aKOH IITO My OBO3MOYKHII J1a
T'H TIPEIBUAM CBOjCTBAaTa HA JOTOTAIll HETIO3HATHTE €JIEMEHTH. MeHeneeB yBUACT JeKa
CBOjCTBAaTa Ha €JIEMEHTUTE MIEPUOJAUYHO CE MEHYBAAT IMOCIIE ONpeeieH Opoj Ha aTOMHU.

EnemeHTrTe BO MEPHOAHUOT CHCTEM C€ TOAPEACHU CIOpPEH 3roJeMyBambEeTO Ha
HUBHHUTE aTOMCKH Macu. Bp3 0a3a Ha CBojcTBaTa Ha MO3HATHTE €JIEMEHTH, MeHelneeB

MOXeJ J1a PEIBU/IM HEKOM OJ1 CBOjCTBATA HA TOTAIll HEMO3HATH (HEOTKPHEHH) EIIEMEHTH
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co gocta rojema npenusnoct. [Tomonna, Moseley, Henry Gwyn Jeffreys (1887-1915),
MOCTaBUJI OJHOCHTE Ha COBPEMEHHOT IMEPUOJICH CHUCTEM Ha enemeHTute. Moseleyru
CTyAMpall COOJHOCUTE HAa JIMHUCKHUTE CIIEKTPH HA pa3HU €JIEMEHTH U TU OIpeaesnI
aToMCKUTe OpoeBH o (PpexdeHnuuTe Ha BUOpanmuuTe Ha X-3palTe eMUTHUPAHU O
cekoj ememeHT. MoOseleyyTBpani neka cBOjcTBaTa Ha €JIEMEHTHTE TJIABHO 3aBHCAT O]
aTOMCKHOT Opoj, @ He 0] aTOMCKaTa Maca Kako ITO NpeaBuaen MeHenees.

[Mepuonuuor cucrem Ha Moseleye oHoj miTo € Bo ynorpeba u JAeHec.

Cmpykmypa na nepuoonuom cucmem

IlepnogHUOT CUCTEM € KOHCTPYUpPaH CIOPEX MPHUHLMIIOT HAa 3rOJIEMYBAKBETO Ha
ATOMCKUTEC 6pOGBI/I Ha XeMHCKHUTE eeMeHTH. Bo IMPUHIINII, CBOjCTBaTa Ha CJIEMECHTUTE CC
MMOBTOpPYBAaaT TOCJE ONpeesieH 0poj, HajuecTo mocie cexon 8 enemeHTH. [lepuogHuor

CUCTEM € COCTAaBCH O

-CeyM XOpPH30HTAIHN HHU3H IITO CE HAPCUCHH TIEPHO/IH;

-OcyM BepTHKAJIHH KOJOHH IITO C€ HApEUYEHH IPYIIH;

-Cekoja rpyma ce coctod oj aBe moarpymu. moarpyma A u B (A-rmaBma
noarpymna, B-copenna noarpyma);

-VIII-B rpymna e HapeueHa Hynra rpymna (rpyna Ha HHEPTHHU FaCOBH).

-Ha neBara cTpana Ha MEpUOTHUOT CUTEM CE HAOIaaT THUITUYHUTE METANH, T0JICKa
Ha JIeCHaTa CTpaHa c€ CMECTCHU TUITMYHHUTE HEMETAIIH;

-Enementure Bo pamMKuTe Ha €IHA Tpyla HMMaaT CIMYHH CBOjCTBA 3apaju
UJICHTHYHUTE TUIOBU HA BAJICHTHH €JICKTPOHH (T.€. EJEKTPOHHUTE INTO CE HaoraaT BO
MOCJICIHUOT SJICKTPOHCKH CJI0j Ha CEKOj aTOM M THE CE €JICKTPOHHUTE KOU yIeCTBYBaaT BO

XEMHUCKHTE PEaKI[HH).
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Opranusanuja Ha
I[lepuognuot Cucrem

- IICpHO]IPI -XOPH3OHTaJIHPI PEAOBH

I'PY¥YIIH 1A L2 “’B."B.“B HE WA VA | VA VA WA vma

SIS FAoS-TOAR

MakcumaaHaTta BpeJHOCT Ha OKCHIAIMCKHOT Opoj (BaJIeHTHOCTA) Ce coBIara co

OpojoT Ha rpymara.

Hnmura na noooodennume hamuiuu eremenmuy 60 NepuoOHUOM CUcCmem

I'pyna IA AKaTHU METaJIH
I'pyna lIA 3eMHOQIKATHA METaJIHA
I'pyna VIIA XaJIOTEHU CIIEMEHTH
I'pyna VIIIA IJIEMEHUTH TaCOBU

[Ipeonnu metanu

BHarpeirsu npeogHu MeTaiau (CMECTEHH ce OMery TPYIUTE Ha 36MHOATKATHHUTE
METaJIi U XaJIOTCHHUTE CIEMEHTH)

-Jlantanuau (petku 3emju, cepuja Ha JlaHTaH)

-AxTUHHIM (CepHja Ha TpaHC-ypaHUYMH)
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Ha cnepnara cnvka gafieHu ce HEKOJIKY MPUMEPH 011 PU3UYKHOT U3TIIe] Ha HEKOU

0J1 XEMUCKHUTEC CIICMCHTH.

Bunosu Ha Xemucku EnemMenTn

MCTaJIn

HCMCTAaJIn

EnemenTn, coeMHeHHja 1 XeMHCKH GopmyJin

EnemMeHTHTE Cce YMCTU CYNCTAHIIMM IITO C€ COCTABEHU OJ WIACHTHYHU aTOMH, a
MOXE J1a MocTojaT U Kako Mosiekynu. CoeauHeHu]a, maK, ce KOMOWHAIMja O]l Ba WJIN
MOBEKE eNIeMEHTH. KeanumamusHuom u K8aHMumamusHuon cocmas Ha coeOUuHeHujama
ce uzpasysa npeky xemucku gpopmyau. Ilocrojat moBeke BUIAOBU HA XEMHUCKHA (HOPMYIH,
IITO TH OTHIIYBAaT COSAMHECHU]jaTa Ha PA3IUYCH HAUYHH.

Taka Ha mpuMep, emnupuckume Gopmyau HA TOKKyBaaT OJ KOW CIEMCHTH €
COCTaBEHO €JHO COCJIMHCHHE, U KAaKOB € HajMaJIMOT OJHOC Ha €JIEMEHTHUTE IITO BJICTYBaaT
BO COCTaBOT Ha TOA COEIMHCHUE.

Monexyrapuume ¢opmynu HU TOKaXyBaaT O] KOM €IIEMEHTH € COCTaBEHO €HO
COCIMHCHUE W KAaKOB € BHUCTHHCKHOT OJHOC HA THE €JIEMEHTH BO OIPEICICHO

COEINHEHNE.
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3Haun eMnupuckaTta (GopMmyia HM T'O JaBa HaJMAIMOT OJHOC Ha €JIEMEHTHUTE BO
€IHO COEIMHEHHE, J0JIeKa MOJICKyJIapHaTa (opMysia HUA TO KaXyBa TOYHHOT OJHOC Ha

tie enementu. Ilpumep: C,H, e MmonekynapHa (BuctuHcka) ¢GopMmyrna Ha O€H3eH

(BucturckuoT omgHoc Ha C u H Bo oBa coenunenue e 6:6). Emnupuckara gpopmyia mak,
Ha OenseH ke Ouge CH. Ilocrojar u T.H. CTpyKTypHH (QOpMYIH, HITO ja MPUKAXKyBaaT
CTPYKTypaTa Ha €IHO COeIMHEHHUE.

Buooeu na xemucku gpopmynu

Water Ammeonia Ethanol

NprcKa

hopmyta

C M

i .V
fi

CTpyKTypHa H—O—H H—N—H
(popmyia H H H

model ' a
(space-filling ! n

iype) = — =

©Houghton Miffn Company. All ights reserved

Kakea undopmayuja Hu oasa moaexyiapHama xemucka hopmyna?

Kako mTo kakaBMe, xemuckata QopMmMyla Ha €IHO COSAWHCHHE HU JaBa
KBaJIUTaTUBHA HWH(pOpPMAIHja-,,00 KOU eleMeHmu e COCmageHO eOHO coeduHenue", W
KBaHTHUTAaTHBHA HH(POPMAIIH]ja-, KOJIKAE e Opojom Ha amomume 00 CeKOj eleMeHm 60 mod
coeounenue".

ITpumep: H,O,

Keanumamusnu ungopmayuu mrto tv gobuBame oa XemHuckara ¢opmyrna Ha

BOJOPOJEH MEPOKCUA C€ JAEKAa. COECAMHEHHMETO BOJOPOJA IEPOKCHI € H3IPafeHO Ol
BOJOPOJ Y KUCIIOPOJ,.

Keanmumamusnu ungopmayuu, nak, mro ru goduBame o Xemuckara popmyina

Ha BOJIOPOJICH TIEPOKCHU] CE JIeKa: eJIHAa MOJICKYsla BOJIOPO/ IIEPOKCHUI COAPIKHU JBA aTOMHU
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BOJOpOA ¥ JABa aroMu Kuciopod. OMHOCOT Ha KOJMYecTBaTa Ha BOAOPOAOT H
KHCJIOPOJIOT € OMpEeSieH OJ] OHOCOT Ha CTEXHOMETPHUCKUTE MHACKCH U M3HecyBa 2:2.

OBue KBaHTUTATUBHU WH(POPMALIUK MOKAT J1a Ce MPUKAXKAT U BO OOIMK Ha MAaTEMaTHUKH

bopmymu.

n(H) _

2
—_— = €Ha MOJIEKyJIa BOJOPOI MIEPOKCH] COJIPIKH IBA aTOMU BOJIOPOJT
n(H,0,) 1

2
= I €Ha MOJIEKyJIa BOJIOPO/T TEPOKCH] COJIPHKH JIBA AaTOMU KHCJIOPO/T

2
ZE =1 OJIHOCOT Ha KOJUYecTBaTa Ha BOJOPOAOT M KHUCIOPOAOT €

ompeneseH OJ OJHOCOT Ha CTEXHOMETPUCKUTE WHACKCU W

u3Hecysa 2:2

IIpaBuia 3a nuuIyBame H YNTAK€ HA XeMHCKUTE COeUHEHHU]ja

3a ;ga 3HaeMe Kako Ja IM HamnuiieMe XeMUCKUTe (OpMylid 3a OIpeaesieHU

COCIMHEHHM]a, MOTPEOHO € Ja 3HaeMe IITO € TOA BAJICHTHOCT.

Banenmnocm = noanesrc na jonume

BanenTtHocTa Ha HEKOj aToM € ompefenaHa oa OpojoT Ha EJIeKTPOHU INTO aTOMOT TH
aHTaXupa 3a o0pa3yBame Ha XEMHCKU BpPCKHA. KOpHCHM TpaBWia MpU MHITYBame Ha
XEMHUCKUTE (POPMYIIH Ha COCMHEHHUjaTa:

-Metanure 06M4YHO hopMHUpaAT MO3UTHBHA MOHOATOMCKH JOHH

-Hemeranute rnaBHo hopMupaaT HEraTUBHU MOHOATOMCKH JOHH

HMHTepHa ckpumnTa no npeaMmetoT XeMuja 3a Onwra MeguuHa Page 26



Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

-Banenmnocm na memannume jonu

-Axo ce Bo rpyna |A ox nepuognuor cuctem => +1

-Axo ce Bo rpyma ||A onx nmepuoaHUOT cucteM => +2

-MakcumaliHaTa MO3UTUBHA BAJIGHTHOCT Ha METAJHHUTE JOHU € €HAaKBa Ha rpyna A #

-Banenmnocm na nememannume joHu

-Monoamomcku jonu
-I'pyma VIA => -2
-I'pyna VIIA => -1

-Maxkcumannama necamueua 6aJ1eHMHOCI HA aHj0Hum€ €

(8-T'pyma A #)
-CoenuHeHujaTa BO OCHOBHA COCTOj0a c€ ENEeKTPOHEYTPaIHH, OJHOCHO 30MPOT Ha

IMPOU3BOJUTE O OKCHUOAIIMCKHN 6p0€BI/I U CTCXUOMETPUCKUTEC MHACKCH Ha CJIICMCHTUTE BO

€IHO COeMHEHUE € CTHAKOB Ha HYJIa.

e
AlF,

[Mpumep: +3 + 3(-1) =+3-3=0
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Hajuecmu munosu na coedunenuja u npaeuia 3a 4umarse Ha

coeouHeHujama.

OxcuauTe-ce COeIMHEHU]a Ha €JICMCHTHTE CO KHCIOPOJIOT.

Bo okcuaure, BaJIeHTHOCTA HA KUCIOPOJIOT € —2;

OxcuaiuckaTa cocTojoa Ha METaIUTe OJ1 MpBaTa rpyna (aJKaJIHUTE METaIH) € CeKOTalll
+1;

OxcupanuckaTa cocToj0a Ha MeTajauTe O BTOpara rpymna (3eMHOAIKAIHHUTE METAlH) €
cekorari +2;

-AKO €JIEeMEHTOT WITO Tpaad OKCHUJl UMa CaMO €JIHa BaJIEHTHOCT, TOraill, Heromara
BaJICHTHOCT HE MOpa Jla ce 4ynTa, OuIejKu Taa ce moapazoupa:

-Bo ciydaj ma eneMeHTOT ITO Tpaay OKCHJ] MMa TTOBEKE BAJIGHTHU COCTOjOM, TOTaIl MOpa
Ja C€ HarjJlaCu U HeroBartra BaJICHTHOCT

-IIpBo ce unTa UMETO Ha EIEMEHTOT, TOTOA Ce Ka)kyBa HEroBaTa BaJICHTHOCT M Ha Kpaj ce
10/1aBa 300pOT OKCH/I.

Ilpumep:

CaO-kamuym okcun, Na,O-narpuym okcun, FeO-xeneso (ll) oxcun; Fe,O;-xene3o

(1) oxcun; CO-jarnepox Il oxcun (jarmepox monokcun);, CO,-jarmepox IV oxcun

(jarmepon auoKCH).

Xuapokcuan-ce coequHenrja Ha Mmeranute co OH ™ rpymara.
-Bo xuapokcuaure, nonuexxotr Ha OH rpymnata e cexoramr -1.
-Imumara ce yMTaaT Taka MITO NPBO C€ KaXKyBa MMETO Ha METAJoT, MOTOAa HeromaTa
BaJICHTHOCT U Ha KpajoT ce JojaBa 300poT xuapokcun. [IpaBumara 3a uuTameTro Ha

BaJICHTHUTE OPOEBU BaXKaT UCTO KaKO U Kaj MpaBUIaTa 3a OKCHIIUTE.

LIpumep:
NaOH-narpuym xuapokcun, MQ(OH),-marnesuym xuapokcua; Fe(OH),-xeneso I

xuppokenn; Fe(OH),-xeneso Il xunpokenn; U (OH),-yparuym IV xunpoxcus.
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Kucenmnu-ce coeiuHeHdja ITO BO Bojaa aucoumupaar u gasaar H™  (Bomopomen

MPOTOH) KaKO KaTjOH U KMCEIMHCKU OCTATOK KaKO aHjOH

Ipumep: HA=H™ + A~

IIpaBuio: Bo kucenuHuTe, BAJICHTHOCTA HAa BOJOPOAOT € cexoranr +1

Be3kuc10poaHu KHCEJMHHU Ce KHCEIMHHU IITO HE COAP)KAT KUCIOPOJI BO CBOJOT COCTAB
-MImumata Ha OBHE KUCEIMHU C€ OOMBAaaT Kora Ha MMETO Ha €JIEMEHTOT IITO ja TPaau
kucenuuata ce mgomaBa tepmuHor -MJIHA KHUCEJIMHA (uwmu —-OBOJIOPOJ/IHA
KHCEJIMHA);

Ilpumep: beskucnopoana kucenuHa Ha XxJop ke ce Buka xiaopUAHA wunum
x1opOBOIOPOJJHA KUCEJIMHA, a xemuckata popmyna e HCI;HCI e kucenuna mro
JUCOLIMpa BO BOJIA U IPUTOA J1aBa

HCl =H" +CI~

Kucenunckuor ocratok Cl™ ce mapekyBa XJIOPU/JI (nacraBkara e NJI);

HF ¢nyopUJHA kucenuna HF = H™ +F~; F~ e ®JIYOPU/;

H,S cyndUJHA xucenmuna H,S=2H" +S*; S* e CYJIOUJ,;

HCN eIMJAHUHA xucenura HCN =H*™ +CN™; CN™ e [IUJAHU/I.

Kuciopoanu kHceJMHH-CE KHCEIHMHHU IITO MOKPa] BOAOPOX M HEKO] JPYr €JIEMEHT,
COApXKAT U KUCIIOPOJL

IIpaBuiio |: meto Ha OCHOBHATa KUCIOpPOJHA KUCEIMHA HA CEKOj €JIEeMEHT ce JoOuBa
KOTa Ha UMETO Ha eJIEMEHTOT LITO ja Tpaju KUcenuHara ce aoaane HactaBkata —ATHA

KNUCEJIMHA (nmn —HA nimm —OBA KUCEJIMHA)

ITpumep: OcHoBHaTa kuciopoaHa kucenuHa Ha XJIOP uma ¢popmyna HCIO, u ce Buka

XJIOPATHA KUCEJIMHA (wmu XJIOPHA kucenuna)

HCIO, aucormupa Bo Boga u pH Toa ce J0OuBa:
HCIO, =H" +CIO; ;

Kucenunckuor ocrarok (anjonor) ClO, ce napexysa XJIOPAT
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OCHOBHU KUC/I0PDOOHU KUCETUHU HA HEKOU e1eMeHmU

OcHoBHa kuciopoaHa kucenuaa Ha a3otr ¢ HNO, -HuTparHa kucenuna (ornacHa)
OcHoBHa KucopoaHa kucenuHa Ha cyindypor e H,SQ, -cyndaTna kucenuna (onacHa)
OcHoBHa kucnopoaHa kucenuna Ha xpomot ¢ H,CrO, -xpomarHa kucennHa (omacHa)

H,PO, -bocharna kucennna

Kucnoponnure KucenuHu IITO MMaaT €I€H KHUCJIOPOJEH aTOM IOBEKE, OJ OCHOBHaTa
KHCJIOpOJIHa KucenuHa To gobuBaar mpedukcor —IIEP mpen mmero Ha ocHOBHaTa
KHCIIOPOJIHA KHCEIHHA

Ilpumep: HCIO, Geme ocHoBHa kucenuHa Ha xyiopoT-XJIOPATHA (umum XJIOPHA)
KMCEJIMHA

HCIO, ce Buka ITEPXJIOPATHA uau ITEPXJIOPHA KHCEJIMHA

Kucenuucknor ocratok ox mnepxioparHara kucenmuna ¢ ClO, wu ce Hapekysa

nepxJIopar:

Buumanue: MHory onacHa kucenunalll

Kucnoponuure kucenunu mro umaart efeH kuciopoaeH atom IIOMAJIKY ox ocnoBHara
KHCI0poaHa KucenuHa noouBaat HactaBka MTHA (unmu ECTA) KUCEJIMHA koH umero
Ha eJIEMEHTOT ITO ja popMUpa KUCETNHATA

IIpumep: HCIO, Gewie ocHOBHA KHCEIHHA HA XJIOPOT

XJIOPATHA (XJIOPHA) KUCEJIMHA
HCIO, ce Buka XJIOPUTHA unu XJIOPECTA KUCEJIMHA

Kucennuckrot octatok ox xmoputHata kucenuna ¢ ClO, u ce HapekyBa XJIOpHT.

Conu ce coelWHEHWja MTO ce JOOMBaaT MpU peakiuja Ha KUCEIMHHUTE W Oasute. Bo
COJIUTC YYCCTBYBAaT MCTAJIHUTC jOHI/I oL 6aBI/ITe U KHUCCIIMHCKUTE OCTarTouu oOf

KHCCIIMHUTC.
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HoMmenkJiiaTtypa Ha coJin

Lpumep:
AgClcpebpo | xmopun

FeCl, xene3o Il xnopun
Ca(NO;), kamuym HETpAT
Y(CIO,), utpuywm Il nepxmnopar
Na, SO, narpuym cyndar

(NH,), S amonuym cyadun

E ceza, 0a npemnocmasume 0exa umame odpamna cumyauyuja.

Kako ke mocranmmme ako ro mMamMe UMETO Ha COJITa, OKCUJIOT Wik 0asara, a Tpeba 1a ja

HamuIIeMe XxeMuckaTa gopmymna?

Ilpumepu:

Mamsras 1V oxcun
ATyMUHHUYM XUJPOKCUJ
Crponuuym cyngar
baxkap | cenenar

Omnogo Il mepjonar
Kemnezo lll cynpun

AmonuyMm ¢pocdar

Ilpumep:

Masnras (IV) okcun

HajnpBo ru nuiryBame XeMUCKUTE CUMOOJIH 32 MaHTaH U 3a KHCIOPOJ

HMHTepHa ckpumnTa no npeaMmetoT XeMuja 3a Onwra MeguuHa Page 31



Xemwuja 3a Onmta MegunuHa-UaTepHa CKpunta-Py6uH ['yiabocku

Mn4+022-

On mageHoTO MMe, 3HaeMe JIeKa MaHTaHOT Tpeba Ja Ouje co BaJeHTHOCT 4+ a 3Haeme
JIeKa BO OKCHIUTE KUCIOPOIOT UMa BaJICHTHOCT 2-. 3HA4H, TH MHUIIIyBaMe HaJl CHMOOIHUTE
3a MaHraH ¥ KHUCJIOPOJ HUBHUTE BaJICHTHU OpoeBu 4+ u 2-. bujejku 3HaeMme neka
coeMHEHMjaTa Tpeba Ja OMaaT eNeKTPOHEYTpaIHA Tpeba 1a HajaeMe HajMall 3aeTHUYKH
compikaten 3a 4 u 2, a toa ¢ 4. [loroa co HajMAIMOT 3aCTHUYKU COJIPIKATEN TH JICITUME
BaJICHTHOCTUTE HA MAHTaH W KHCIOPOJ, CO IeN Ja TH Jo0ueMe CTEXHMOMETPUCKHTE
WHJICKCH Ka] MaHTaH W KUCJIOPOJ, a Toa K& HM OBO3MOXH Ja ja HamuIlIeMe TOYHATa

dbopmyna Ha manraH IV okcu.

I

A [ post-transition metals | ya I\‘:A VA VIA VIIA
i alkaline earths Ll :15 1
m [transition metals| B; ‘?,. N O
Maf '8 VB VB VIB VB VIl Vil VI f
Eﬂ,s 45 537 8 9 10 e S |
Ca Sc Ti \ ) Cr\Mn_ Fe Co Ni Cu Ga
SN Y Zr’Nb Mo‘Tc_Ru Rh Pd Ag In

_. 5@! La Hf\Ta W\Re Os Ir Pt Au T
'Ra Ac| Rf Db| Sg Bh| Hs| Mt Ds .
L] (metalloids)
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu|anhanides

Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr | acinides]

S.K. Lower

Ilepuooen cucmem nHa eremenmume, Ha KOj ce NPEMCMAaseHu U UMULAMA Ha
noooennume 2pynu Ha eremenmu. JJoopo e oa 2u 3Haeme osue UMUrbA HA cpynume Ha

enemenmume (He e 3a001HCUMENHO).

HMHTepHa ckpumnTa no npeaMmetoT XeMuja 3a Onwra MeguuHa Page 32



Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

Keanmno mexanuuka meopuja 3a eneKmponckama cmpykmypa Ha

amomume

Bo mperxomHute neknuM BUIAOBME Jeka BOpOBHOT IUIaHETEpeH MoJIen 3a
CTpyKTypaTa Ha aTOMOT € HEOJPXJIMB TMOPaad Toa INTO CeKoja dYecThuka (ma u
SNIEKTPOHOT) IITO KOHTHHYHPAHO C€ JIBUKH, TIOCTEIICHO Ke I'yOH o]l cBojara eHepruja. Bo
€IeH MOMEHT, Kora Op3WHaTa Ha eJEKTPOHOT €KCTPEMHO Ke ce HamallH, €JICKTPOHOT Ke
Tpeba Aa majHe BO jaApOTO M Ja U3pearupa co MpOTOHOT. [locreduya o0 moa o6u 6uno
KOJIGNc Ha amomom, a TAKBO HEILTO Ce CIy4yBa BO MpHpoaTa OMIejKu CUTE 3HaeMe JeKa
aTOMHUTE ce J0cTa CTaOWIHM, U MaTepujaTa He ce pacmara cama ox cede. Co emeH 300p,
OBaa TeOpHja 3a IUIAHETapEH MOJCN Ha aTOMOT Oujia BHU3yelTHO a00pa, HO OWiIa BO
CIIPOTUBHOCT CO KJIACHYHUTE 3aKOHU Ha usukata. [lopaau Toa 6mima morpedHa TpoMeHa
Ha TeOopHjaTa 3a eJIEKTPOHCKATa CTPYKTypa Ha aTOMOT.

Tpeba na Harnmacume aeka majHama 3a XeMucKume c60jcmed Ha CynCmanyuume e
CKpuena 60 elekmponckama cmpykmypa Ha amomom (00HOCHO 60 enekmpoHume!).
XEeMHCKHUTE PEaKIMH ce Pe3y/ITaT Ha MPOMEHH BO €JIEKTPOHCKATa CTPYKTYpa Ha aTOMUTE
IITO yYECTBYBAaT BO XEMHUCKHUTE pEaKIiu. 3aToa, 3a pa3dupame Ha XEMHCKHUTE PEaKIIHH,
HEOIXOJHO € Ja Cc€ MPOYYH JETalHO EJEeKTPOHCKAaTa CTPYKTypa Ha aToMOT. JaapoTo,

OJTHOCTO YECTHUUYKHTE ILTO CE BO jaJI[pOTO, HE YUECTBYBAAT BO XEMUCKUTE PEAKIIUH.

[Ton mouMoT erekmponcka cmpykmypa Ha aTOMOT Ke nojpazoupame:

-0poj Ha eNEKTPOHH BO aTOMOT;

-KaJe€ U KaKoO CC paCropeaCHU CICKTPOHUTE BO aTOMOT U

-KOJIKaBa € EHeprujara Ha eJIeKTPOHUTE.
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EﬂeKmpomazuemuo 3pauerne

l'onem nen o co3HaHMjaTa 3a €JIEKTPOHCKATa CTPYKTypa Ha aTOMOT C€ pe3yiTar
Ha MpOoydYyBamaTa Ha UHTEPAKIMUTE TIOMEl'y aTOMOT M CBETIMHATa. 3aTOa € HEOMXOIHO
71a ce 3al03HaeMe CO OCHOBHHTE CBOjCTBA HA CBETIMHATA, CO LIEJI IOJIECHO J1a TH chaTumMe
CBOjCTBAaTa Ha €ICKTPOHHUTE M EIICKTPOHCKATa CTPYKTypa Ha aTOMOT.

CeryiMHATa € €JIeKTPOMArHeTHO 3paderme. Bo mpuponmara mocrojar paziuuyHU
BUJIOBU Ha EJIEKTPOMArHeTHH 3pauerma. Ha mpumep: BHIUIMBA CBETIHHA, X-3padeie,
paaro OpaHOBH, TOITMHCKO 3payerhe UTH.

Cute eNeKTpOMarHeTHW 3padema Ce pas3luKyBaaT TMomery cebe cropen
eHeprujata mTo ja mpeHecyBaaT (mocemyBaat). Cekoj eJlEKTpOMarHeTeH OpaH ce

KapakTepu3upa co:
-OpaHoBa qo/KkrHa (pacTojaHneTo moMery Ba OpaHa)
-ppexdenmnuja-Toa e 6poj Ha OpaHOBU AOJDKUHH BO €MHHIIA BpEME U

-aMIINTyla-BUCUHA Ha 6paHOT 0o OCHOBaTa 10 MaKCUMYyMOT

KapakrepuctuunuTe BeIMYMHU Ha €IE€H eJIEKTpOMarHeTeH OpaH ce MpeTCTaBeHU Ha

CJIMKaTa 1oao0Jy

AMITTTHTY]

HIeMaTcKH NIpHKa3 Ha OpaHOB IpolLec.
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Tpeba na ce HaITOMEHe JieKa eIeKTPOMArHeTHOTO 3pavyeHhe UMa HEKOJIKY BaXKHH

0COOWHU, 0J1 KOU HaJOUTHHU Ce JIeKa:

-npenecysa emepauja Hu3 npocmopom,

-uma Op3uHa Ha osudcerbe Hu3 8akyym. C = 3 X 16 ms?

-eHeprujara Ha CEKOj EJICKTpOMarHeTeH OpaH € MpoIoplHoHalHA co (pekdeHnujaTa,
E=h v (he [InankoBa xoncranta). OBOj U3pa3 HH KaXKyBa JicKa KOJIKY ¢ ppekdeHiujara
Ha 3pauelkETO V € Morojema, TOJKY € IMOorojeMa eHeprujara Ha Toa OpaHOBO JIBIKEH:E
-(ppekdenijara e moBp3ana co GpaHoBara J0JDKHHA CO CIIeAHaTa peianuja: V =Cc/ A

wm A =c/v, kage v => ppekdennnja, A => OpaHoBa JOJDKMHA, C => Op3MHA HA
CBETJIMHATA BO BaKyyM.

Bpckara momery OpanoBarta noybkuHa M (ppekdeHiyjara € AajJeHa Ha CIuKara TMoJI0Iy.
Konky e 6panoBara go/KuHA MOTrojeMa, TOJIKy ¢pekdeHijaTa Ha eIeKTPOMarHeTHUOT

Opan e momaina, 1 00paTHoO.

[ A’ =] I
|
| o~ v=2Hz
\/ U
I
% |
l
v=4Hz
|
I
— 1 second —*
Origin Time —

@Haughten Miffin Company. All ngnts reserved

I'pagpuxom wmo ja npukasxcyea epckama nomery 6paHo8ama OOAHCUHA U
¢pexgenyujama
[{eTOKyITHOTO MHOKECTBO Ha CUTE €JICKTPOMAarHETHHU 3payueiha BO IPUPOAATA CE BHKA
CIIEKTap Ha €JIEKTPOMArHETHOTO 3paueie. CIeKTapoT Ha eNEeKTPOMArHeTHH 3padermha I
COZIPKU CHUTE 3paueiha, MITO C€ KapaKTepu3MpaaT co OpaHOBU JOJKHMHH PAHTUPAHU O]

MeTpu (paano OpaHOBUTE) 10 MUKOMETpH (rama 3panute). ['ama 3pammre, cropen Toa
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rmoceAyBaaT HajrojieMa €Hepruja, a paauo 3paluTe uMaaT HajMana eHepruja. OBue
3aKJy4olld 3a €HeprujaTta Ha TramMa W paanoOpaHOBHTE C€ TUPEKTHA TOCIECTUIA O
paBeHKaTa ITO I'M TOBpP3yBa CHeprujata Ha OpaHoBUTEe co (pekdeHnmjara (0JHOCHO

OpanoBara q0JbKuHA) Koja riacemie E=hv wim E=hc/A Gunejku v =c/A.

10" 10" 0 107 10 10" 1M 104 10 10" ltll’“ Frequency (s ')
| | | | | | | 1 |
Fur Near | o
Gamma X rays ultra- | ulira- % _Near . Far Microwaves  Radar iy .FM .
Tiys Silee! [am e infrared infrared Radio waves
| ] ] I f | | ] I_ |
[V (S (1 S [ (¢ 107 w0* 107 107 107 107 10" Wavelength (m)
(1 pm) (10 pm) (100 pm) (1 nm) (10 nam) (100 nm) |(1 gm) (10 gm) (100 wm) (1 mm) (10 mm) (100 mm)

Visible spectrum

1 ||||||||||||||4||1||} '
400 450 500 350 600 650 700 750
nm

HpMKCl3 HA YyelocHuom eieKkmpomdacHemeHr cnekmap Ha ceenuiunama

Kako mro moxeme na 3abenexxnme on ciukara, OpaHoBaTa JOJDKMHA Ha rama
3panTe € NpuOIKHA Ha TOJIEMHHATa HAa aTOMCKOTO jaapo (MUKOMETpH), IoaeKa
OpaHoBaTa JOJDKMHAa Ha paauo OpaHOBUTE € MNPHUOIIKHA CO JOJDKMHATA HA €IHO
¢ynbancko wurpamumnre (100auna wmertpu). [loropHata ciaMka HH KaxyBa JeKa
CNICKTPOMArHeTHUOT CIIEKTap Ha CBETJIMHATa € KOHTHHyupaH crektap. Co apyru
300poBH, Kora OW 300pyBajie BO TEPMOBH Ha €HEpruja HamecTo 3a (QpekdeHnuja,
eJIEKTPOMArHeTHUOT CIIEKTap O Coapikesl OpaHOBU CO €HEpruja paHrupaHa OJf MHOTY
MHOTY rojieMa J0 MHOTy Maya. TakoB cHekTap, Ha mpuMmep, Ou ce a00ui, JOKOIKY
3aMHCIMME JeKa UMaMe Ha IOYeTOK €AeH MHOTY Op3 €JIEeKTPOH INTO O ce ABMXKEN 110

ompe/ieieHa maTeKa U KOj CO TeKOT Ha BPEMETO MOCTETIEHO Ou ja Ty0en cBojaTa eHepruja.
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Denomenu wimo npudonecysaam KOH OmMKPUArLemo Ha e1eKMmpPoHCKama cCmpyKkmypa

Ha amomume

[IpBuOT excnepuMeHTaseH (akT IITO MPHUAOHENT 10 TMOJECHO pa3Oupame Ha
EJIEKTPOHCKATa CTPYKTYpa HAa aTOMHUTE € JOOMBAKHETO HA JIMHUCKUTE CIEKTPU Ha HEKOH
XEMHUCKH elleMeHTH. EkcriepuMenTaHo 6mio 3a0enekano JeKa CIIeKTPUTE Ha TojieM 0poj
XEMHCKH €JIEMEHTH HE CE€ KOHTHHYHpPaHU, TYKy C€ COCTOjaT OJf JIMHUU CO TOYHO
orpeesneHu OpaHoBU NOKMHU. OBHE JTMHUCKU CIIEKTPH ce JOOHMBAaaT KOra aTOMHTE Ce
ekcuuTHpaar (eIeKTpOHHUTE NOOMBAaaT MOBHCOKA CHEPruja, Mp. MPH 3arpeBame) U MpH
BpakameTO BO OCHOBHATA COCTOj0a €JIEKTPOHUTE IITO CE EKCIMTHPAHU 3padaT €HEpruja
CO TOYHO OIpe/enaHa OpaHoBa JOKUHA.

JIOKOJIKY €NEKTpOHHTEe OM Ce JBHKEJIEC IOCTOjaHO MO OpOuTH (Kako IITO
MpETIoCTaBmI bop BO CBOjOT miaHeTapeH MOJEN 3a aTOM), THE IOCTENEHO Ou rydese o
CBOjaTa €HEpruja, M Toraml Ou ce J00MIe KOHTHHYHPAHH CIIEKTPU (OJHOCHO CIIEKTPH Ha
3paueme CO CUTE OpaHOBM JIOJKMHH, 3aTOA IITO €HEPrujaTa Ha €JIEKTPOHOT MOCTEIEHO
Ou ce HamallyBajia), a He JIMHUCKU crieKTpu. OBa Omi mpB (akT [IeKa eNEKTPOHOT He
KpYXell OKOJy jaJpoTO Kako IUIaHETa OKOJIy COHIETO Ha HaYMH Kako mTo bop

MMpETIOCTaBUII.

EMISSION (LINE) SPECTRA

Li

Jlunucku emucuonu CneKkmpu Ha HeKOU XeEMUCKU e/leEMERNU
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Bropuor ¢enomen mro mpumoHen 3a mogoOpo pa3dupame Ha CBOjCTBaTa Ha
EJICKTPOHHUTE M Ha €JIEKTPOHCKAaTa CTPYKTypa Ha aTOMHUTE TO 00jacHWI AjHINTAjH, a TOj
¢deHomen e HapeueH (oroeneKkTpudeH epekT. DOTOeNeKTPUUHUOT e(PEKT € BCYIIHOCT
MpolleC HAa eMHCHja Ha EeJCKTPOHU OJ METaluTe, Kora Bp3 HHUB Mara CBETJIMHA CO
orpejesieH HHTEH3UTET (OHOCHO CO TOYHO OmpeseiicHa OpaHOBa JOJDKHHA). AjHINTAjH
3a0emnexan Jieka eJIeKTPOH MOXe J1a Ouje W30KMeH O] MOBPIITMHATA HAa HEKO] METaJll camMo
aKo Bp3 HEro IajHe CBETIMHA CO TOYHO OINpeeieHa eHepruja win OpaHoBa JODKUHA, a

HE co OMJIO KaKBa CBETJIMHA O€3 pa3iivKa KOJIKY € Taa UHTeH3uBHa!!!

Light photons
\ == Electrons ejectad
NEE by from the surtace /
% e
v\ 7
A n":;_-:’:-:."f x L]
\ R :
=2
\ Z x
N 4#% i s
5 4 / ) @
\ A
N .

Sodium metal I

domoenekmpuuen egpekm Kaj amomom Ha HAMpPUym, Ko2a 6p3 He20 Nara C8emauUHa co

MOYHO onpeodenena Opano8a OONHCUHA
Tpeba na HariacuMe JieKa CBETIMHATA CE COCTOM O]l MAJIM €HEPreTCKH MaKeTh
(nm wectnuku) HapeueHu ¢Goronu. Cekoj (HOTOH MOcCenyBa CHEPruja MPOMOPIUOHATHA
Ha (ppekdeHIrjaTa Ha 3paueHEeTo!

E=hv

he [mankoBa KOHCTaHTA
h=6,626068 x 18* m* kg/s

V e ppekdennnja Ha 3pavueHeTo

Kora ¢ortoHOT ce cymupa co MeTamHarta MOBpIIMHA, HETOBaTa CHEpruja ce

IpeHecyBa BP3 eleKTpoHuTe. Jlen o eHeprujata Ha (POTOHOT CE TPOIIU 32 COBIIAyBAbE
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Ha TMPUBJICYHUTE CHIIM My €JIEKTPOHOT W MPOTOHMTE, a JieNl Ha KMHETUYKATa CHepruja
IITO €JIEKTPOHOT MpuToa ja qoouBa. OBOj EKCIIEPUMEHT MOKAXKAJ JeKa €JIECKTPOHUTE BO
CTPYKTypara Ha aTOMUTE MOpa Ja MMaaT TOYHO OIpe/ieNieHa, a He OMIo KakBa eHeprujal
3a mpoHaorameTo M 00jacHYBameTO Ha (HOTOCNEKTPUYHHOT edekT, AjHIITajH AOOHIT
HobGenosa narpana 3a ¢usuka Bo 1905ro.

3HauwM, ojaBaTa Ha JIMHUCKU €MUCHOHU CIIEKTPH Kaj €JIEMEHTHTE, H OTKPUBAHETO
Ha (eHOMEHOT Ha (HOTOeNeKTpHUEH eQeKT Ouiie eIHU O] Haj3HaYajHUTE HACTaHU BO
OTKPHBAaKkETO Ha CINEKTPOHCKATa CTPYKTypa Ha aroMute. Tue Owuiie mpemycioB 3a
M0jaByBamkeTO HA HOBAa TEOpHja 3a CTPYKTypara Ha aTOMHUTE, HapeueHa KBaHTHO-
MEXaHWYKa TeOpHja.

KBaHTHO-MeXaHMUKaTa TeopHja 3a CTPYKTYpHUTE Ha aTOMHUTE € TeopHuja IUTO ja
OIUINYBa CTPYKTypaTra Ha aTOMHTE M OJHECYBameTO Ha aTOMUTE W MoyieKynurte. Taa
TPrHYyBa O] XUTIOTE3aTa:

-aKO €JIEKTPOHOT (YeCTHUYKA) MOJKE JIa CTalyBa BO HHTEPAKIMja CO CBeTIMHATa (Koja uMa
OpaHOBa PUPOJIA), TOTAI U EIEKTPOHOT MOpa Jia UMa oJpe/icHa OpaHOBa MPHUPOAA;

-3HaYM €JIEKTPOHOT MMa JIBOjHA MPHPOJIA-TOj CE€ OJJHECYBA M KAKO YECTHUYKA U KaKo OpaH.

Cropen TOCTy/aTUTe Ha KBAaHTHATa MEXaHHMKA, CJIEKTPOMArHETHOTO 3paveHe
(eneprujara) ce mpeHecyBa CaMO BO TOYHO ONPEACICHU KOJIMYMHU HApPEUCHU KBAHTH.
BupnoBme neka eHeprujara ITO ce IMpEHECyBa MOMEryY JBa CUCTEMH CIIOpE] KBaHTHATa
MeXaHUKa € JJaJieHa CO 3Pa3oT:

E=hv=hc/A

3HauM, 10 aHAJIOTH]a Ha CBETJIMHATA, M CHEeprujaTa Kaj eJIeKTPOHHUTE Tpeba Ja ce
npeHecyBa BO TOYHO ONpeJeNieHH KOJIMYMHU HAPSYCHU KBaHTH (3aToa M 00jacTa ce BUKa
KBaHTHA MEXAaHUKA).

TprayBajku on oOBHE CO3HaHHMja W TPETIOCTaBKH, pa3BHEHA € KBaHTHATa
MexaHuka. Taa HyIu COBpeMEHH CO3HaHHja 3a CIEKTPOHCKATa CTPYKTypa Ha aTOMOT U TO
BOBE/yBa MIOMMOT-aTOMCKU OPOUTAIIH.

Hajronem mnpumoHec 3a pa3BojoT Ha KBaHTHO-MEXaHWYKaTa Teopuja 3a
CIIEKTPOHCKATa CTPyKTypa Ha aromute nan Erwin Schrodingemo 1926 roa. Toj ja

pazBun mo3Hatata lllpegmHrepoBa OpaHOBa paBeHKa INTO ja BKJIydyyBa OpaHOBaTa M
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KOpPIYCKyJapHaTa MpHUpOAa Ha eNeKTPOHOT. Taa paBeHKa € OCHOBa Ha HOBaTa Hay4Ha
IMCIUITIMHA HapedeHa OpaHOBa MeXaHHMKa WM KBaHTHa MexaHuka. lllpenmHrepomara
paBeHka uma opma
Hy =Ey

Pewenujama na eopnama Illpedunceposa paeenxa ce cepuja 00 Opanosu

Gynxyuu, (. OyHkumjara (Y HeMa KOHKPETHO (GU3NYKO 3HAYCHE, HO HEJ3UHUOT KBaapatr

W?e ednaxos ma eepojammocma HA HAOIAEe HA eNEKMPOHOM 80 00peder Oel 00
npocmopom okoay amomckomo jaopo. Baxuo: Cmopen BopoBHOT aToMcku MoOJeN,
BUJIOBME JIeKa €JIEKTPOHOT C€ JBWKH IO OIpPEACICHH MaTeku, HapeueHu opobutu. Ho,
cnopent HoBHOT mpuoy Ha [lIpenunrep, He MOXe J1a cTaHyBa 300p 3a onpeseneHa naTeka
Ha eJIEKTPOHOT, TYKY CaMO 3a BEPOjaTHOCT 3a HAOTame Ha EJICKTPOHOT BO OMpPEACIICH /e
O]l IPOCTOPOT OKOJIy aroMoT. [lo aHanoruja Ha UMHUIbATa 3a MATEKUTE MO KOU “KPYXH"
€JIIEKTPOHOT, HapedeHn opOUTH o1l cTpaHa Ha bop, pewenujama na llpenunreposarta
paBeHKa, MTO YKa)XyBaaT Ha MecTaTa Kaje IITO MOCTOM HajrojieMa BEpOojaTHOCT J1a Ce

Haj/Ie eJIEKTPOHOT, CE HApeYeH! OPOUTAIH.
-Opoumanume ce Qynkyuu, THE WMaaT ONpeAeNieH OONMK IMTO € BO BpPCKa CO
TUCTpUOYIMjaTa HAa BEPOJaTHOCTA HA HAolame Ha EJIEKTPOHOT Ha OMpEnesieH el O

npoctopoT. Tue ne ce nameku no Kou Kpyxcu eieKmponom!

-Cnopen IllpenunrepoBara paBeHKa, 3a ONMUIIYBamke HAa EJICKTPOHCKUTE OPOUTAIH CE

KOPHCTAT TPH KBaHTHH Opoesu: n, | u m,.

-I'nasen keanmen O6poj N

-Bpennocture 3a n ce npoctu nenu 6poesu: 1, 2, 3 utH.

-Co mopacToT Ha N, eNeKTPOHCKATa TYCTHHA € CE MMOJAJIEKy O/l aTOMCKOTO jajpo.

-Co mopacToT Ha N, pacTe CGHeprujaTa Ha EJICKTPOHOT, OJHOCHO EJEKTPOHOT € ce

mociabo CBp3aH CO aTOMCKOTO jaJipo.
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-Opbumanen (azumymanen) keawmen o6poj | :

-Bpennocture 3a | 3aBucar ox n u ce aBmwxkar ox 0 1o n-13a cekoja BpeaHOCT Ha N

-Bpennocture 3a |, HamecTo co OpojKH, HAjueCTo ce 03HAYYBaaT CO OYKBH M TOA:
s(l =0),p(l =1),d(I =2),f (1 =93).

-Bpennocrure Ha | To neduHMpaar 06IMKOT, OHOCHO BUIOT HAa OPOHTAIIHTE.

-Maznemen keanmen 6poj M :

-BpenHocture 3a M, 3aBucar ox | u ce memxar og —1,—1 +1...0... no +I
-Bpennocture Ha M ro neduHHpaaT MarHETHUOT MOMEHT Ha €/IeH UCT BUJ OpOHUTau.
m ro neduHEpa OpojoT Ha AereHepupaHu opouTany (OpOUTANIN CO MCTa EHEePrHja) IITO

HAjYeCTO CE Pa3IMKyBaaT caMo CIIOPe]l OPUEHTAIH]aTa BO POCTOPOT.
Jla M mOTIIeHEME pa3IMYHUTE KOMOWHAIMM Ha KBaHTHUTE OpOEBH, HUBHATA

B3aE€MHa IOBP3aHOCT ¥ HUBHOTO 3HAYECHHC:
-Kora n=1 (upB cnoj), =0 (S opburana); m =0 (uma camo eaHa BpeaHOCT 3a MM, Toa
3HAYM eAHa S opbuTana). 3HAuW, MPBHOT EIEKTPOHCKH CJI0j COAPXH CaMO eaHa S
opburana.
-n=2 (rop cioj): |=0 (Sopdurana); m =0; (exna BpeaHOCT 32 M, );
I=1 (p opburamu): m =-1, m =0, m =1; (rpu BpegHOCTH 32 M)

Bo Bropmor cnoj mocrtojat emHa S u Tpu P opbutanu. Jleka mocrojat Tpu P

JeTeHepUpaHu OpOUTAIH JO3HaBaMe O] TPUTE BPEIHOCTU 332 MarHETHUOT KBaHTEH Opoj,

JAMKTUPaHH o1 Bpeaocta |=1 3a opOUTATHHOT KBaHTEH OpOj.
-n=3 (rper cnoj), =0 (sopburamna); m =0 (exna Sopburana);
I=1 (p opburamu); m=-1, m =0, m =1 (rpu p opOuTam)
[=2 (d opburanu); m=-2, m=-1, m=0, m=1, m=2 (ner d opburanm).
On BpenHocra 3a |=2, cmemyBaar mer BpemHOCTHM 3a M), INTO 3HA4YM MeET

nerenepupanu d opoutanu. Bo TpeTHOT eNEKTPOHCKH CII0j TIOCTOjaT €Ha S, TpU P U TET

d opOuranm.
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Ilpezcneden npukas 3a epeonocmume Ha KeaHmuume 6poesu, 6o cumyayuja 3a N=3

(3Hanu 6o mpemuom enekmpoHcKu cioj) e 0adeH 60 creonama mabena.

n I O3HaKa Ha | m opoj Ha
(rmaBen (opOutanen opbutanurte co (MaruereH pa3NIuYHU

KBaHTeH Opoj) | kBaHTeH Opoj) | OykBU (TUN HA | kpapTen 6poj) opburanu

(06mux Ha | opOuTanm) (opueHTammja
opburanure) Ha opOUTAIUTE)

3 0 S 0 1
1 P -1,0,1 3
2 d -2,-1,0,1,2 5

Jla 3amaMTHMe JeKa:

-MHOXeCcTBOTO OpOUTANIU CO UCT TJIABEH KBaHTEH Opoj N ce HapeKyBa eJIEKTPOHCKH CIIO]

HJIN CIICKTPOHCKA JIyuina

-30MpPOT Ha OpOMTAIM CO MCT INIaBEH KBaHTEH Opoj N m opOuTaneH KBaHTeH Opoj |, ce
HapeKyBa €JIEKTPOHCKH IMOJICII0] WU MOITYIIIA.

-BpojoT Ha eIEKTPOHCKH IMOJCIOEBH BO OJAPEICH CJIOj € €IHAKOB CO TIABHUOT KBAHTEH
0poj Ha ciojot. [IpBroT cnoj (N=1)mma camo eeH moAco] (S moACI0joT).

-Bropuor cioj (N=2)uma aBa mojaciaoesu (Su P MOACIO)).

Tpetuot cnoj (N=3)uma Tpu mojacinoeru (S, pu d MoOAICOj) UTH...

-Cekoj MoJICII0] COAPIKHU onpeiereH Opoj opoOuTamu:
-TIOJICTIOjOT S COPKU €IHa OpOuTaa,

-110/ICTI0JOT P COZIPKU TPU OpOUTAIH;

-1o1c10joT d coipiku et opouTay;

-moca0joT d compiku ceyM OpOUTAIIH.
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Amomcku opoumanu

Kako mro kakaBme, aTOMCKUTE OpOHMTAM ce (YHKIMH, KOM aKO CE HaIpTaaT
noOMBaaT oNpeneneHa reoMeTpucka popma.
3anaMTH: ATOMCKUTE OpOWTaIM HE ce NaTeKH [0 KOM KpYXaT eJIeKTPOHHUTE, BO
KBaHTHAaTa MEXaHWKa HeMa Kpyxkeme Ha eiekrponute! Taka Ha mpumep, ¢popmara Ha
aTroMckata S opOutana e cepHo cumerpuyHa (KpyXHa), JOJIEKa MaKk P opOHTanIuTe

umaar (opma Ha OCyMKa.

®opmute Ha d u f opbutamuTe ce MOCTa KOMIUIMIUpaHH. Toa He 3HA4YM JeKa
SIIEKTPOHHUTE KpyXkaT Mo cdepa, KpyxkaT Mo MaTtekd Bo ¢opMa Ha OCYMKH WIIM MPaBaT
HEKOM HEAPTUKYJIHMPAHU JABUKEHA MO KOMIUIMLIMPAHU MaTeKu. EJIEKTpOHUTE Cekako ce
IBUXKAT, THE HE MHpYyBaaT, HO THE JBWKEHAa BO MHUKPOCKOICKHOT CBET C€ MHOTY
MOPa3IMYHU O]l IBUKEHaTa Ha Tejara BO MAaKpPOCKOICKHOT CBET KOj HHE BH3YEITHO IO
nepuernupame. Co efeH 300p, 3a YECTUYKHM KAKBH IITO C€ EIEKTPOHUTE, KIACUYHUTE
3aKOHM Ha (hu3mMKaTa He BakaT. Ha mogomHUTE CIMKYU ce NaJcHu T€OMETPUCKHUTE (HOpMU

Ha MTO3HAa4YajHUTE OpOUTATH, KOJIKY Jla UMaMe MPeTCTaBa 3a HUBHaTa (opma:

*
"
-

Sopbumana p-opoumanu
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dyy
¢opma na d opoumanume

¢opma na f opoumanume
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Ja 3anammume:

Cnope() npunyunume Ha K6AHMHama MeaHuxKa.

-ATOMHTE CE€ COCTABEHH OJ1 jaIpO U eNEKTPOHCKAa OOBHUBKA

-Bo jagporo ce cmecTeHM IPOTOHNTE U HEYTPOHUTE U ...

-Bo enexrpoHckaTa 0OBHBKA CE CMECTEHHU €IEKTPOHUTE

-Enextponute ce HaoraaT CMECTCHHM BO EHEPIreTCKH CIIO€BH (HHBOA) CO TOYHO
orpeseneHa eHepruja. Bo cioeBuTe mocTojar mojacioeBy HapedeHU OpOUTAIN BO KOH Ce
CMECTEHH EJICKTPOHHUTE

-Cocrojbara (eHeprujara) Ha CIIEKTPOHHUTE BO CEKOj aTOM € OIMIINAaHA MPEKY YCTHPH
KBaHTHHU OpOEBU-TJIaBEH, OPOUTAJICH, MarHETEeH U CIIMHOB

-OpOuTanure ce pernoHM Kaje MOCTOM BEPOjaTHOCT Ja CE Hajle eNEeKTPOHOT OKOIY
JaIpoTo Ha €CH aTOM, a He TTATEKH 110 KOU ce ABMXKAT eneKTpoHuTe!!!

-TITocrojar 4 Tuna Ha opbutanmu => S, p, d, f

-Bo cekoja opOutasia Moke Ja MMa MaKCHUMAJIHO JIBa €JCKTPOHM, U CUTE EINEKTPOHH
uMaar pa3InyHa eHepruja-He MOCTOojaT 1Ba UCTH eseKTpoHu!!!

-Kora 360pyBame 3a monox0a Ha €JIEKTPOHOT, cekoraml 300pyBaMe 3a BEpPOjaTHOCT Ha
Haorame Ha €JIEKTPOHOT Ha OJIpeICHa TO3UIIH]a.

-EnextponnTe BO mojaneyHUTE EIEKTPOHCKU CIOEBHM MMaaT MOBHCOKA €HEepruja M THe,

IJIABHO, CE EJIEKTPOHMTE LITO C€ pa3MEeHyBaaT (y4eCTBYBaaT) BO XEMHCKUTE PEAKIUH.

Enexmponcka konghuzypayuja na amomume

Kora 300pyBamMe 3a eJIEKTpOHH CMECTEHH BO OpOUTAIN, HUE BCYIIHOCT 300pyBaMe
3a Moyiok0aTa Ha CJICKTPOHHUTE-KaJe Ce THE CMECTCHH (MOOJHCKY WM TOAANEKY O]
jaapoTo) M 3a eHeprujara Ha eleKTpoHUTe. KOJKy elneKTpOHHTE ce BO TMOIOJTHUTE
CJIIEKTPOHCKHU CIIOEBH, T.€. KOJKY C€ THE MOOJHCKY A0 jaApOTO, THE MMaarT MOHKCKA

enepruja. Konky ce momaneky o1 jaipoTo-eHEpryujaTa UM € MOBUCOKA.
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Oxkony mpobnemoT 3a nepuHUpame Ha €HEprujaTa Ha EICKTPOHUTE, TOJIeM
MPHIOHEC Jai uTanrjanckuot Haydauk Pauli.Crnopen npuniumnor Ha Pauli- ze mocrojar
ABa CJICKTPOHH KOW MMaaT UCTU BPCAHOCTU HA CUTC YCTUPHU KBAHTHH 6pOGBI/I, niu, co
npyru 300pOBH ,, HE MMOCTOjaT ABa ENEKTPOHU CO UCHTHYHA CHEPTHja,,.

Axo TpuTe KBaHTHHU Opoja N, | ¥ M, 3a 1IBa €IEeKTPOHU Ce WACHTHYHH, TOTAIl THE
MoOpa Jia ce pa3jMKyBaaT 10 HHUBHHOT CNHMH (OJHOCHO MarHeTeH MOMEHT). AKO 1Ba

eNIeKTPOHM MMaaT MICHTHYHU BPEIHOCTH 3a MPBUTE TpU KBaHTHHU Opoesu (N, | um m),
TOTaIl THE MOpa Ja UMaaT pa3In4yeH CIHHOB Opoj M KOj MoXe Ja uMa BpeaHoct +1/2u

— 1/2. Toa ¢ UCTO KaKO M Kaj XUBUTE OPraHU3MHU-HE IOCTOjaT [ABA MACHTUYHU KMBU

opranu3Mu (OCBEH aKko HE CE¢ KIIOHUPAHH).

s B3

Direction
of
external
field

mg =+ Mg ==

.N.._N.

External magnet External magnet

(SYE

©Houghton Miffin Company. Al ights reserve d

Maenemen momenm u 8peOHOCMU 3a CHUHOBUOM KEAHMEH OPOj HA eleKmMPOHOMm

E cera, oTkako 3HaeMe mITO ce TOa OPOUTANTH, KOJIKY U KaKBU OPOUTAIH BO CEKO]
€JIEKTPOHCKH CJI0] TOCTOjaT, CIIEAHOTO HEIITO IITO Tpebda Jja TO HayduMe € KakKo Jia TH
CMECTHME EJICKTPOHHUTE BO THE opOuTanu. 3HaeMe JeKa cekoja opOuTana Moxe Ja
IPUMH MakCUMyM 2 €JIEKTPOHH, a 3HaeMe M JeKa He IOocTojaT 2 HIACHTUYHH
CNICKTPOHHU, OJHOCHO HEMa [[Ba CJCKTPOHHM KOW HMaaT HcTa eHepruja (HCTH
BPEIHOCTH Ha CUTE 4 KBAHTHU OPOEBH).

IIpunyunom na NONoNHy8arbe HA eleKMPOHCKUmMe Opoumanu co eiekmponu ce
Hapekysa eneKmpoHcka KoHgueypayuja na amomume. Ilpu KOHCTpyKIHMjaTa Ha
eNIEKTPOHCKaTa KOH(UTypalya, OpOHWTAIHMTE EIHOCTAaBHO T'H IPETCTaByBaMe CO

KBaapaTunmpa, a CJICKTPOHUTE BO HUB CO CTPCIIKH.
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[lemaTcku eneKTpOHCKAaTa KOH(UIypalKja Ha HEKOJKY XEMHUCKH €JIEMEHTE €

IpUKa>XaHa Ha J0JIHATa CIMKa:

(1)

1s?
7
1s? 2g?
(3)
1s? 28 2p?
(4)
152 2§ 2p®

Lllemamcku npukas na NONOIHYBAREMO HA OPOUMANUMe o eleKmpoHU
[Tpu MONOJHYBAaKETO HA OPOUTAIUTE CO EJICKTPOHM, HAJIPBO CE MOIMOJIHYBaaT
opOUTaNIUTE ITO MMaaT HajMana eHepruja (Tue mTO ce HAjOTUCKY A0 jaapoTo), U
NPOTPECHBHO CE OM KOH TOIOJIHYBake Ha OPOUTAIUTE CO IOBUCOKA eHepruja (Kako

OJIMME TOJIAJIEKY O japOTO, EHEPrujaTa Ha OPOUTAINTE CE 3TOJIEMYBa).

3
Il
[}

3

L

= 352 3ps  3d°
n=4 A4s dp 4d 4af VY I A A
= =4 54 & e
4s2  4ps  4dr 417
n=c 55 5p 5d 5f - s L L L
5s2  6p¢  5di0 5"
n=6 65 6p 6d L://'V“ L:V’V L:/;) L'://)
5 6s2 6P6  Bdm™
n= 75 =g e v
7s2  7ps
w

Ilpukas na opbumanume wimo nocmojam 60 eleKmpoHcKume cioesu (1e6o), a na
decHama CIuKa e NPUKANCaH HaYuUHoOm Ha Koj opoumanume ce NONOIHY8AAM CO

eeKMPOHU U MAKCUMATHUOM OPO] HA eIeKMPOHU WMO CeKOj CI0j Modce 0a 2U NPUMU.
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Ese eden npumep 3a NpeeHmauja Ha eieKmpoHcKama KOHd)uzypauu/'a:

Kora BpenHocTa Ha IIaBHHOT KBaHTeH Opoj N=1 (roa € MpBHOT E€IEKTPOHCKH CJIOj),
TOralll BPEAHOCTa Ha OPOUTATHUOT KBaHTeH Opoj 1=0 (pexoBme | mpuma Bpeanocto ox O
10 N-1). A xora |1=0, o3nakara Ha Taa opOuTana € S. BpenHocra Ha MarHETHHOT KBAHTEH
Opoj M, e ucrto Taka Hyja, Ouaejku M mpuma BpeaHoctH ox -1 no + 1. Toa 3Hauw,
UMaMe caMo €/IHa BPEIHOCT 3a IM, a Toa HU KaKyBa JIeKa BO IPBUOT €IEKTPOHCKHU CIIO]

(32 n=1) uma camo emHa S opOutana. bunmejku cekoja opOuTama MOXKE Ja TPUMH
MaKCHMAJIHO J[Ba €JIEKTPOHM, BO MPBHUOT EJIICKTPOHCKM CIJIOj MOXE MAaKCHMAJHO Ja ce
cmectar camo 2 enektponu! Illemarckuw, opOuTanzata INTO TIOCTOM BO TPBUOT

CJICKTPOHCKH C.HOj MOXKE a CC HaIIMIIC KaKo

1S

Bo ropauoT u3pa3s 1s®, 6pojoT 1 HH KakyBa JeKa Toa € MPBUOT eJIEKTPOHCKH cJI0j (3a
n=1), cuMOOJOT S HU TMOKaXKyBa JieKa 3a Taa OpOWTala BPEIHOCTa HAa OPOMTAITHHUOT

“2 Hu Ka)KyBa Jieka OpojoT Ha

kBaHTeH Opoj |=0, mojeka CTENEHOBHOT MOKa3aTelw
SNIEKTPOHU IITO MaKCHMalHO MOXKaT Jia Ce cMecTar BO Taa opOurtana ¢ 2. 3Haum, 1S
opOuTanara € opOUTaNIa CO HaJHUCKA MOXHA €HEPrrja BO CEKOj €JCH aTOM M Taa CEKOTaIll
MIpBa Ce MOTOJIHYBA CO CIECKTPOHH.

Kora BpeaHoCTa Ha TJITaBHHOT KBaHTEH Opoj N=2 (foa € BTOPUOT CIIEKTPOHCKH CJI0j),
Toram opOMTamTHHOT KBaHTeH Opoj | mma nBe Bpemnoctu: O m 1 (pexoBme | mpuma
BpenHoctu o O no n-1). 3a BpenHocta Ha |=0, umame “S” opOutana. Bpennocra Ha
MarHeTHHOT KBaHTeH Opoj M, 3a |1=0 e ucto Taka Hyna, Ouxejku M mpUMa BPEAHOCTH
on -1 no +1, 3a cexoja BpenHocT Ha |. Toa 3Hauy, 3a |=0 umMame camo enHa BPEIHOCT 3a
m . Meryroa, 3a |=1 (p opburama), m wuma Bpeguoctu -1, O, 1 {um BKymHO TpuU

BPEIHOCTH 3a M, OJHOCHO MMaMme Tpu [P opOutanm). buzpejku cexoja o HHUB MOXke

MaKCUMaJHO Ja MPUMHU MO 2 €IEKTPOHH, MOXKHO € MaKCHMajHO 6 eJIeKTpOHHW Ja ce
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cMmecTaT BO P opOuTanguTe. 3Ha4M, BO BTOPHOT EJIEKTPOHCKH ¢j0j (3a N=2) uma eaHa S

opbutana u Tpu P opoOutanu. EnekrpoHckara kKoHpUryparyja Ha BTOPHOT €IEKTPOHCKU

CJI0j MOYXe KPATKO JIa ce 3aIue kKako 25°2p°

ENleKTpoHCKaTa KOH(UIypaluja 32 BIOPHOT €eKTPOHCKH cloj (N=2)e 25°2p°

ITo ucrara ananoruja, MOXe Ja ce 3aluIIaT U €JIEKTPOHCKUTE CTPYKTYPH HA OCTaHATUTE

CJICKTPOHCKH CJIOCBHU.

IIpumepu 3a eIeKTPOHCKA KOH(PUTYPAIIHja HA HEKOHU

€JIEMCHTH U HAYUH HAa IIEMATCKO NMPEeTCTaBYyBalbhe.

Enexkrponcka Kondgurypanuja
HA HEKOM eJIECMEHTH

tozal poss. elect.
ELEGTRON GONFIGURATION: AUFBAU 2

D;: 2]

HaToMm

1 ¢JIeKTPOH

0 3 B

151 Ilg‘,llllcdlll 19
Ia_’IHI LITTT IO I ] =2
3 ap ad ar
I;_IIIIIIIIIIIIIIIIIIS?
5 7] 5d =
;IIIIIIIIIIIIIIIIIII32
3 7] &d i
I;IIIIIIIIIIIIIIIIII32
3 R 7 i
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Enekrtponcka Kondurypaunuja
HA HEKOHU eJIEMEHTH

H e ‘(1 T()h{[ [otal pUSSE EECT

ELECTRON CONFIGURATION: AUFBAU
15

2 eJICKTPOHN mfunm 3
1s? A L0 OO 10
;lllwlllllqtlllllllmllll32
ESIUEA_IIIISEI’IIIIIISFIIII@

@l_lﬁl_ll [JTTICIIIITT] 3

__F_IIIIIIIIIIIIIIIIIII &
S p Jd Ei

Eaekrponcka Kondurypamuja
HA HEKOM eJIEMEeHTH

L| ATOM l ELECTRON CONFIGURATION: AUFB;aﬁI poss; stest

18

3 eIeKTPOHHU T L 2

152’ 251 I;sl [ I3pI ] O Iadl ] 18

;SI [ I4p| ] [ |4|:|| ] L1 I4f| [ ] 32

g L1 pl [ Isr!! L1 L1 Isrl [T] 32

% [ Ibp! ] [ IE":I| ] 1T Ir;.rl [T ] 32

I;I [T I I Il CIrrrrr1ri s

s 70 7d yii
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1s?, 2s

2’ 2p6f 352." ‘D)F)5

[a 3anammume!!!

total poss . elect.
" n

18

PLTTT

32

[T1

T1rrrrrrrl

..3!;.‘....‘

.3'. I

L1

A?u

-lllemMaTcKu aTOMCKUTE OpOMTANIM C€ MPUKAXKYBAAT CO KBAJAPaTUhiba, a CIEKTPOHUTE BO

HUB CO CTPEJIKH CO OPHEHTalllja KOH rope U HaJl0Jy.

-Bo cekoja opOurtanma Moxe 1a ce cMecTtaT MakcuMyM 2 enekTponu. OpOurtamute ce

IIOMOJIHYBaaT CO CJICKTPOHU I10 CICAHUOT PCAOCIICH:

15,25,2p,3s,3p 45,3d 4p... -BO UCTa HACOKA pacTe W CHEprujara Ha €IeKTPOHHUTE-BO 1S

opOuTanaTta €JIeKTPOHUTE MMaaT HajHHCKAa €HEpPruja, M Taa Ce 3rojieMyBa KakO OJIUME

Orbital Diagrams for the Ground States of Atoms fromZ=1toZ =10

Orbital Diagram
Atom V4 Configuration 1s 2s 2p
Hydrogen 1 1s' @ O OOO
Helium 2 1s* @ O OCD
Lithium 3 1522s" W © OO0
Beryllium 4 157257 @ @ O(X)
Boron 5 1572572p" @ @ @OO
Carbon 6 15°25s%2p? @ @ @@O
Nitrogen 7 15s725%2p° @ @ @@@
Oxygen 8 1s72s%2p* @ @
Fluorine 9 15°2572p° @ @
Neon 10 @ @ QOD

15°25%2p°

| |
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crpema MoJIaJICIHUTE OPOUTAIIH.

1T T 1
A I ! !
T | | | |
i R ad
+ ] ] ==
I Asl I
% T 1
I _
I inl
| L
!
!
I ! !
- 2l !
~ =3
=
kg I ! |
a ey ! I
c “PL_1 |
I I
;o 2e | I
[
|
|
|
|
|
i N
| I [
[ |
[ - —

[llemarcku TpuUKa3 Ha €HeEprujara Ha

opOuTanuTe
1) 26
o ooe o FI?
@
9 20,9 0 2
Qv @ oo @
@ 2] @
Q Q
® (5 1] ?4
°
2
o

Lllemamcku NpUuKas Ha nonojiKyearbe Ha anomckume 0p6umafzu HA 54 Feco

eeKmponu
(3a BexOame, 0BOj MpUMeED 32 ,,F€ 11a ce HanuIe BO MIeMH CO KBaApaTUnibha)
MHuoooory Ba:xxHo!!!
-3a ;a eJieH eJIEKTPOH NMPEMUHE O] €IHAa BO Ipyra opouTaia OJHOCHO OJ1 COCTOj0a
CO TMOHHUCKA KOH COCTOj0a CO MOBUCOKA €Hepruja, Ha Toj enektpoH MOPA na my ce
nonece enepruja mro TOYHO onrosapa Ha pasnukaTa momery €HEprumre Ha

aromMckuTe opourtanm!!!
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-3Hauu, aKo €JeH CJIEKTPOH € CMECTeH BO 1S opOWTaiata M ako cakame TOj Ja

npeMuHe BO 2P opOwuranara, toramt MOPA Ha TOj €IeKTpOH Ja My JOHECEeMe

€Hepruja TOYHO TOJIKY, KOJKY INTO € pasiuKaTa BO eHepruure nomery 1S u 2p

opOuTanuTe (BUAM HA AUjarpaMoT MOI0IY).

3

Tpeba nma ce 3Hae, Jeka W OpraHu3alMjaTa Ha EJIEMEHTUTE BO TEPHOIHHOT

CHUCTEM, €, BCYIIHOCT Oa3upaHa Ha €JIeKTPOHCKaTa KOH(pUTypalHja Ha €ICMEHTHUTE.

EBe eneH MNpUMECP KaKO CC MOACJICHHU CICMCHTHUTC BO INCPUOJHUOT CHUCTCM, CIIOPC/

TOAa KOH Op6I/ITaJ'II/I MM CC IIONIOJIHYBAaT CO €JICKTPOHMU:

Pernonn Bo NEpUOAHAOT CUCTEM
CHopef] CIICKTPOHCKATa CTPYKTYypa

3s

5
s-block elements e i |

p-block elements e T e
d-block elements

[f-block elements

3d

5d
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Xemucku epcku

JoHCKa, KOBAJIEHTHA M BOIOPOIHA BPCKAa

Bo oBaa nexiyja, rmaBHUTE paboTH ITO Tpeba Ja rM 3alIOMHUME Ce:

-3owmo amomume HA UOSHMUYHU UTU PAa3IU4YRHU  XEMUCKU elleMenmu Mel'i’yC€5H0

peazupaam u Kako 00ara 00 HUGHO C8pP3y6arbe?

-Kou ce cunume wmo amomume 2u Opaxixcam 3ae0Ho 80 coeouHenujama’?

Enextponure Ha romem Opoj oa eleMEHTHUTE, Kora Ce€ BO OCHOBHa COCTOj0a,
noceyBaaT rojieMa MOTeHIMjajdHa eHepruja. Kako u cekoj efeH 00jeKT BO MpHUpoJara,
Taka U XeMHCKUTE €JIEMEHTH Ce CTpeMarT Jia ja HaMaJyiaT CBOjaTa MOTeHIIMjalHA CHeprHja u
Jla 10jaaT BO €Ha CTa0MIHA EHEepPreTcKa cocTtoj0a. A crabmiHa cocToj0a Kaj XEeMUCKUTE
€JIeMEHTH, €, BO CYIITHHA, CTaOWJIHATa €JIEKTpOHCKa KOH(HTypamuja IMTO ja HWMaar

OJIarOpoTHUTE TaCOBH.

Toa 3HauM, CEKOj €JIEMEHT Ce CBp3yBa BO coeAMHEHHWja (T.c. BIETyBa BO XEMHCKa
peakiija) co mel Jia J0je BO cocToj0a BO Koja OM MMall HajHHCKa MOKHA eHepruja. [Tox
cTa0WIHAa eJIeKTPOHCKAa cocToj0a BO XeMHjaTa ce Moiapa3doupa cocToj6a Ha CTaOWICH
OKTET, oxmHOocHO cocToj06a Ha IIETOCHO TIOMOJHETH EJEKTPOHCKH OpOHUTaIH BO
MOCIIEAHUOT €NEKTPOHCKH CJI0j. Toa € eJIeKTpoHCKaTa KOH(PUTypallija MTO BCYIIHOCT ja
nmaar brnaropomnute racosu He, Ne, Ar, Kr, Xe, Rn.Huepraure (61aropoaHure)
racoBHM C€ HMCKIYYHTEIHO HEPEaKTHBHH, 3aTOQ IITO HUBHUTE E€HEPreTCKU OpOUTAIU BO
MOCIEAHUOT EJEKTPOHCKH CJIOj UM C€ IEIOCHO MOIMOJHETH CO ENEeKTPOHM, TaKa IITO
aTOMHUTE Ha OBHE €JIEMEHTH C€ BO COCT0j0a Ha MHOTY HHCKA MIOTEHIMjaTHa EHepryja U He

MOKa)XyBaaT MOTEHLIK]al 3a BIETYBalkhe BO XEMHUCKH PEaKIIUH.
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Fig. 8.4

HHepmHu 2acosu-mue ce cmaounnu

Joncka epcka

3a na ja pazbepeme mpupoaaTa Ha jOHCKAaTa BpCKa, HajIo0po ke Oume JOKOIKY Ha
elleH MpUMep ro pasriiefiaMe Co3IaBameTo Ha coenuHenneto HatpuyM xiaopun NaClox
€IeMEHTAapeH HATpUyM M eJeMeHTapeH xyop. Hatpuymor e metam co penen 6poj 11
(3Haum wuma 11 enekTpOHM BO €JIEKTPOHCKAaTa OOBMBKA) M TOj HMMa CJICKTPOHCKA
konpuryparmja: ,,Na:1s’2s’°2p®3s'. Ox enexktponckata koH@urypamuja Ha Na
riieJlaMe Jieka HErOBUTE NPBH JIBa CIEKTPOHCKH CIIOEBU CE€ IEJIOCHO IOMOJIHETH CO
€JIIEKTPOHH, J0JIeKa BO TPETHOT eNeKTpOoHCKH ciioj Nauma eneH BajneHTeH enekTpoH. Co
nen nga gobue crabuiiHa eNeKTpoHCKa KoH(Wrypanuja Ha OnaropojeH rac ITo €
HajOJIMCKY 10 HETO BO IEPHOJHHOT cUcTeM (a Toa e HeoH ,,Ne), HaTpuyMoT ce cTpeMH
Jla TO UCTYIITH CBOjOT €AMHCTBEH BAJICHTEH €JIEKTPOH OJ IMTOCIEIHUOT EIEKTPOHCKH CII0j,
MIPU TITO TOj OM TMPEMHUHAT O] JICKTPOHECYTPAICH BO €IHAI MO3UTHBHO HAOMEH KaTjOH

Na'. Ox apyra crpana, max, XJopoT uMa peiaeH 0poj 17 @rauu mma 17 enexTpoHu BO

CNIEKTPOHCKaTa  OOBMBKAa) M  HEroBaTa  €JCKTPOHCKa  KOHQUrypaumuja  e:
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,Cl :1s°25°2p°3s*3p°. Kako mro riiename, IpBUTE [BA €IEKTPOHCKH CII0ja BO ATOMOT

Ha XJIOp C€ IOMOJHETH CO €JCKTPOHHM, JOJeKa BO IOCICTHHOT TpeT (BaJICHTCH)
EIEKTPOHCKH CJI0] XJIOPOT uMa ceaym enektporu. Co men ga mobwe crabwiiHa
eNIEKTPOHCKA KOH(UTypanuja Ha OiaropojeH rac (crabuiieH OKTET) MTO € HajOJIHCKY JI0

HET0 BO MIEPUOHUOT CHUCTEM (a TOa € aproH ;4 Ar ), aTOMOT Ha XJIOp C€ CTPEMH Jja IPUMHU

€/IeH EJIeKTPOH BO HErOBHOT BAJICHTEH ENIEKTPOHCKH c¢i0j. Ha Toj HaumH, TOKOIKY OH

npuMUII CACH CJIICKTPOH, aTOMOT Ha XJIOP Ou mMmai CICH HECTATUBCH ITOJIHCXK IOBEKE BO

OJTHOC Ha OCHOBHATA €JICKTPOHEYTpaIHa CoCcT0j0a, OMHOCHO Ou mpemuHan Bo anjoH Cl ™.

Taka, TOKOJKY BO €[IeH CUCTeM OHM MMajle UCTOBPEMEHO aTOMHU Ha HaTpUyM U Ha XJIOp,
TOraml Ke J10je 0 NMPEeMHUH Ha €CH EJeKTPOH Off aTOMOT Ha HaTPUYM KOH aTOMOT Ha
xJyop. [IpuToa, aTOMOT Ha HATPUyM K€ MPEMHUHE BO €THAII TO3UTUBEH HATPHYMOB KaTjoH
Na“, mozmeka aToMOT Ha XJIOp Ke MPEMUHE BO aHjoH co monHex -1, T.e. Cl™. Bpckara

wro Ou ce obpasysana momery Na* u Cl~ ce HapekyBa joHCKa BPCKa, U Taa € OJl YHCTa

enekTpocrarcka npupona (“+” co uHTepakuuu). Tpeba ja 3amoMHIME JeKa JOHCKUTE
BPCKH C€ HWCKIYYHTEIIHO CHJIHH BPCKH M JOHCKHTE COCAMHEHHja CE€ JI0CTa CTaOWIIHHU.
[IlemaTcku, morope Ka)xaHOTO 3a HACTaHYBAamETO Ha JOHCKaTa BpCKa MOXeE Ja ce

MNpETCTaB! KaKO HAa CJIIMKUTC IMOJ0JTY.

[NpUKas Ha eNeKTPoHUTE cMecTeHW [IpuKas Ha eNekKTPOHUTE CMecTeHU
BO eNMeKTPOHCKWUTE CINoeBU BO eNMeKTPOHCKWUTE CnoeBU
BO aTOMOT Ha HanIz‘IyM BO aTOMOT Ha XJ1op

Na'h:_ﬁ;(:‘,_lt — Na ™ + :91:
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JoHCKUTE coenmMHEHHM]ja WMaaT CTporo aedUHHpaHa KpHUCTaHAa CTpykTypa. Kaj
JOHCKHTE COEAMHEHHW]a TMOCTOjaT CTPYKTYPHH €IUHKH BO KOM CEKOj TMO3UTHBEH jOH €
OTIKpYKEH co ompeneneH Opoj Ha HEraTUBHHU joHM W oOparHO. Tue He mocrojaT Kako
MoJnekyau. OOWYHO JOHCKUTE COeIMHEHHja ce J00po pacTBOPIMBH BO BOjA,

UCKITYYUTEIHO IIBPCTH, CO BUCOKHU TEMIIEpATypH HA TOMEHE.

@Houghten Mifflin Company. All rights reserved.

Kpucmanna cmpykmypa na eono joncko coeounenue aumuym joouo (Lil)
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Koeanenmna 6pPCKa

He curte coenuHenuja Bo mpupojara ce o joHcka npupoja. IloctojaT orpomen
Opoj Ha coenMHEHHW]ja IITO HE CE€ COCTAaBEHU O]l JOHM, Ia 3aroa OWIO MOTpPeOHO na ce
pazpaboTu apyra TeopHwja 3a Ja ce o0jacHAaT BPCKUTE Ka] HEJOHCKUTE COCAMHEHU]a.
[IpBuoT dYekop KOH 00jaCHYBamETO HAa HEJOHCKHTE BPCKH Ka] COCIWHEHHjaTa TO
HanpaBun G.Lewis. Lewis npeaoxu Ha4MH Ha MOCTHOCTAaBHO IMPETCTaBYBambe Ha
dbopMupameTo Ha BpCKUTe Mery aromute. MMeHo, mpu oOpa3yBameTo Ha XEMUCKUTE
BpCKH, LEWIS mpemiokuia eleMEeHTHTE Ja Ce MPETCTaByBaaT CO HUBHUTE XEMHCKH
CUMOOJIH, 3a€THO CO CBOUTE BAJICHTHU €JEKTPOHHU IITO CE€ MPETCTaByBaaT KakO TOYKH
OKOJIy CUMOOJIOT Ha €JIEMEHTOT. 3HaeMe JieKa BAJICHTHH €JIEKTPOHU CE OHUE eNIEKTPOHH
IITO Y4eCTBYBAaaT BO TPaJCHETO HA XEMUCKHTE BPCKH, U THE C€ CIIEKTPOHHTE O]l
MOCJICTHUOT EJIGKTPOHCKH CJI0] Kaj cekoj aTtoM. Kako mTO peKoBME BO MPETXOIHUTE
JIeKIMK, OpOjOT Ha BaJCHTHU EJIEKTPOHU CE COBIara co OpojoT Ha Trpymara BO Koja ce
Haora COOJBETHHOT XEMHUCKHU eJeMeHT. Ako enemeHTOT € Bo Il A rpyma, O6pojor Ha

BaJICHTHH €JICKTPOHU Ha TOj eIEMEHT Ke Ouje 3 uTH.

Ilpumep: Cyndyp => S,cmecter € Bo VI A rpyna Ha MepuoOAHUOT CUCTEM, IITO
3Ha4M Jieka cyadypor uma 6 BaJCHTHHU €NIEKTPOHH, na cropea Lewis 3aeaHo co cBoute

BAJICHTHH €JICKTPOHHU, CYIPYypOoT OM OMII MPETCTaBEeH KaKo:

Lewis-oBuTe eEKTPOHCKH CHMOOJIH 33 HEKOW XEMHUCKH €JIEMEHTH Ce JaJIcHH BO J0JHATa

Tabena:

Lewis Electron-Dot Symbols for Atoms of the Second and Third Periods

1A 1A []V-% IVA VA VIA VIIA VIIIA
Period ns’ ns? ns’np’ ns’np? ns?np? ns?np* ns’np® ns?np®
Second Li- -Be - B C N :(.)- F :I\.I-e:
Third Na- Mg - Al NSit 1 T cl: INE

©® Houghton Mifflin Company. All rights reserved.
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3a paznuxa 00 jonckama épcka, Kajie UMaMe TIPEMUH Ha eJIEKTPOH O] €/IeH KOH JAPYT
aToM U (opMHUpame Ha JOHU KOW MOTOa Mer'yceOHO MHTEH3MBHO CE MPHUBJICKYBAaT U Ce
ApXKaT 3aeIHO, Kaj KOBAJEHMHAMA 6pCKA umame cumyayuja Ha 0endba Ha enekmpoHu
nmoMery MCTOPOJIHU WIIM Pa3IndHU aTOMH, CO IIeJT Aa ce qo0ue cradmiHa 8-elIeKTpOHCKa
KOH(pUTypamyja BO TOCICIHUOT €IEeKTPOHCKH ciioj. [Ipuroa, BO dopMmupameTo Ha
KOBaJICHTHAaTa BPCKa CEKOj aTOM y4eCTBYBa cO IO ejaeH (MM moBeke) eIeKTpOH(H) BO
KpeupameTo Ha BpckaTa. EJeKTpoHUTE MITO MPUTOA C€ JeNar, MpuaraaT ICTOBPEMEHO U
Ha JIBaTa aTOMH IITO Y4eCTByBaaT BO (OpPMHUPamETO Ha Taa KOBajeHTHa Bpcka. [1Ikomkcu

HpuMep 3a KOBaJIeHTHA Bpcka e popmupamero Ha Mosiekyna Ha Cl, ox nBa aromu Ha Cl

AtomoT Ha xJiop € cmecTeH Bo VIl A rpyna Ha nmepuogHUOT CHCTEM, IITO 3HAYU JIeKa
Cl uma 7 BasieHTHU eneKkTpoHH. JIOKOJIKY MMaMme JBa aTOMU Ha XJIOp MPHUCYTHH BO €ICH
CHCTEM, TOTaIll CEKOj OJ1 [BaTa aTOMHU Ha XJIOp OM J1ai MO eJeH eICKTPOH, MPH IITO OU ce
dbopmupan eaeH 3aeIHUYKH eJIEKTPOHCKHU Map LITO MOJEAHAKBO O Mpunarai U Ha JBaTa
atomn Ha xiyop. Taka ke ce dopmupa emHa Bpcka BO KOja EJIEKTPOHCKHOT Map ¢
3aCIHMYKH 3a JIBaTa aTOMHM IITO ja GOopMHpaaTr Taa BpCcKa, M Ha TOj] HAYMH CEKO] OJ1 IBaTa
XJIODHM aTOMH OM 100MI 8 BaJeHTHU EJIEKTPOHU BO MOCIEIHUOT EJIEKTPOHCKU CJIOj,
OJTHOCHO CcTaOMJIHA EJeKTPOHCKA KOH(UTypalja Ha HHEPTHUOT rac apros. lllemarcky,
(dbopMHpameTo Ha KOBAaJCHTHA BPCKa IMOMEry aTOMHUTE Ha XJIOp MOXKE Jla ce TPUKaxe Ha

CJICAHUOT HAYUH.

CI + Hfl —*:EI:EI: or Iizl—(:II

Hekonky kapakrepucTuyHu npuMepu 3a (opMupame Ha KOBAJICHTHA BPCKa Kaj MO3HATH

COG,Z[I/IHGHI/Ija CC IAZICHU HA CJIMKaTa OO0y
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Hy
{(a) Hydrogen
0,
(b) Oxygen
H,0
(c) Water
[ H
(d) Methane

Copynight & Pearsen Education, Inc., publishing as Benjamin Cummings,

Dopmuparse Ha KOBANEHMHU BPCKU 80 MONEKYIUMe HAd 600000, KUCTIOPOO, 8004 U
Memau

Jla To objacHMMe BO OBOj JIeJl W HACTaHYBAamETO HAa KOBAJECHTHUTE BPCKH BO
MOJIEKyJIaTa Ha BOJIA, OJf aTOMH Ha BOJIOpOX U Kuciopoa. Cekoj aToM Ha BOAOPOJA MMa
eNeKTpOHCKa KoHpuUrypamuja 1s' (Bo10Opoa0OT UMa caMo efieH elIeKTpoH). 3a 1a ce jobue
CJIEKTPOHCKA KOH(UTypalja Ha UHEPTEH rac HajoNMM30K 10 Hero, a Toa ¢ He (Heuma
eNeKTpOHCKa KoHpurypamuja 1s°), BogopogoT Tpeba Ja UMa YIITe eieH eNeKTPOH BO
cBOjoT cocTaB. Kucmopomor mak, uma kondurypamuja 1s°2s°2p®. 3maum, Toj BO
MTOCJICTHUOT €JICKTPOHCKH CJI0] MMa 6 BaJIeHTHHU €JIEKTPOHU. 3a Ja J0j/1e A0 cocToj0a Ha
CTa0WIIEH OKTET, My HEJ0CTacyBaaT yIITe 2 elIeKTpOHU. Taka, Ba aTOMU Ha BOJOPOJ H
€/IeH aTOM Ha KUCIIOpOJ] BJIETyBaaT BO peakiifja, MpH IITO joara 10 CIOAETyBamke Ha 10

elleH map eJIeKTpoHH (110 €CH EJIEKTPOH O/ CEKOj aTOM Ha BOJOPOJ U JBa €ICKTPOHH O
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aTOMOT Ha KHUCIOPO), U mputoa ce (HopMHUpaaT JBE KOBAJCHTHH BPCKH. 3aeTHUYKUTE
CNIEKTPOHCKM TApOBH TpuMaraaT MOJEIHAKBO W Ha aTOMUTE HAa BOJOPOJ W Ha
kuciaopoaoT. Ha Toj HaumH, cexoj aTOM Ha BOJIOPOJ Ke MMa IO JBa JICKTpoHH (Taka Ke
no6ue crabuiHa KOH(Hrypaluja Ha WHEPTHHOT rac He), a kuciopomor ke mma 8
CIIEKTPOHU BO TOCIEIHHOT EJICKTPOHCKHM C€j10j (MM eJeKTpOHCKAa KOH(HTrypamuja Ha

OmaropozeH rac ;,Ne). Ha TakoB HauMH ce o0jacHyBa NOCTOCHETO Ha KOBAJICHTHUTE

Bpcku. lllemMarcku popmMHupameTo Ha KOBAJIEHTHUTE BPCKUM BO MOJIEKyJaTa Ha BOJa €

IPUKAXXAHO Ha CJIEAHATa CIMKa.

O: 1s22s22p*

Dopmuparee Ha KOBAIEHMHA 8DCKA 00 8000PO0 U KUCTIOPOO 80 MOJEKYIama Ha 6004

Tpeba na HamoMeHeMe JieKa Kaj oApeacH Opoj Ha KOBAJCHTHH COSAUHEHH]a TIOCTOjaT
Y WCKITY4OIl OJ] MPABHJIOTO 32 CTAaOWJICH OKTeT. TakBU JIBE COCIMHEHHU]a ce Ha MpHUMep
a3oT MoHokcua U (ochop V dbayopua. Kaj mpBoTO MOCTOM HEMOJH OKTET, J0OJEKA Kaj

BTOPOTO COCAVMHCHHUC ITOCTOU T.H. TPOMINPCH OKTCT.

e
G 1}“{_;931*:.
b 4
N ::0O:

Henomnoanem okmem kaj coeounenuemo azom monokcud NOu npowupen oxkmem kaj

coeounenuemo PF,
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[lputoa, Tpeba na HamOMEHEME JeKa OCBEH EIMHEYHH KOBAJICHTHH BPCKH,
MOCTOjaT M T.H. MOBEKEKPATHU KOBAJICHTHU BPCKH, BO KOW JIBa aTOMH CIIO/ICTyBaaT /1Ba
WJIM TIOBEKE Iapa Ha eJeKTpoHH. Taka, ako JIBa aTOMH CIIO/IETyBaaT 2 rapa Ha 3aeHUYKU
eJIEKTPOHH, TOTAIll UMaMe HacTaHyBam€ Ha JIBOjHA BPCKa, J0JEKa TpOjHA Bpcka-3 mapa

Ha CIIOACJIICHU CJICKTPOHU.

OOun4HO /1BOjHATA M TPOjHATA BPCKA C€ CpeKaBaaT Kaj:

C aromure; N atromute; O aTOMUTE;
C aromure u N, Owim Saromure;
N aromure u O unu Saromure;

Saromute u O aTromure.

[IIxonckn mpumep 3a ABOjHA BPCKa MMame BO MouieKynaTa Ha kuciopox O, mro

Moxe aa ce 3anuire kako O::0 unu O=0. butHO € 1a HarjJacuMe BO OBOj ACN U HEKOJIKY
OMIUTH KapaKTEepUCKUTH Ha KOBAJICHTHUTE CoelMHEeHHja. Tue ce IIaBHO MOJEKYIapHU
cyncraHi (3Ha4M HM3TPaJCHU CE OJl MOJICKYJIM), HajrojieM Jeld OJ HHUB C€ TEIIKO
pPacTBOPJIMBH BO BOJIa, PaCTBOPJMBU CE BO OPTaHCKH PacTBOPYBaud, HE CIPOBEIyBaat
€JIEKTPULIUTET, UMaaT PEIaTUBHO HUCKH TeMIepaTypH Ha TONEHE M HEe Ce MPEMHOTY
uBpctu. Bo ciienmnara tabena e HampaBeHa KOMITapalidja MoMery CBOjCTBaTa Ha €IHO
jorcko coeaunenue (NaCltorBapcka coi) W Ha €IHO KOBAJICHTHO COCIUHCHHUE

(caxapo3za-o0uueH mekep).
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Kowmnapaija Ha cBojcTBaTa
Mery JOHCKUTE 1
| KOBAJTEHTHUTE COeINHEHH]a

N

Jounckn coennnennja

LIBpcTH Ha cOOHa TeMIepaTypa

MHory BUCOKH TeMIepaTypH
HaTOlEH¢

CnpoBefiyBaaT eeKTPHIUTET
KOra ce paCTBOPEHH BO BOIa

Jaku CIEKTPOJIUTH

CrpyKTypaTa e usrpajeHa of
JOHH CO CIIPOTHBEH MOJTHEXK

KoBajeTnn coennennja N

He ce IBPCTH KaKO JOHCKHTE
COEJIMHEHN]a

TEHEepPaTHO, UMaaT IMOHUCKH
TEMIIEPATYPH Ha TOINICHC

MOMAJIKy ce pacTBOPJIMBU BO
BOJIa OTKOJIKY JOHCKHTE
COeINHEeHH]a, HUBHUTE
PAcTBOPH He cpoBeyBaaT
eJeKTPUIINTET

Hukaksu uinn MHOry cinadu
eNIEKTPONIHTH

Tue ce MONEKYIapHi
COEJIMHEHH]a H3TPajIeHH Off
MOJIEKYJIN

Komnapayuja na ceojcmeama mery jonckume u KosaieHmuume coeoOuHeHujd

JOHCKM coeuHeHUja

KoBaJjieHTHHU coeqnHeHnja

[IBpcTr Ha coOHa Temmeparypa

He ce nuBpcTr Kako jOHCKUTE COCTMHEHH]a

MHoOry BUCOKH TEMIIEPATYPH HA TOIICHE

I'enepanHo, UMaaT MOHUCKHU TEMIIEPATYPHU

Ha TOIICHEC

CrpoBenyBaaT €IEKTPUIMTET KOra ce

pacTBOPEHU BO BOAA

Ilomanky ce pacTBOpJMBA BO BOJA

OTKOJIKY JOHCKHTE COCIWHEHWja, HUBHHUTE

pacTBOPH HE CHPOBEYBAAT E€IEKTPUILIUTET

Jaku enekTponuT

HukaxBu unu MHOTY c1abu €eKTPOIUTH

CtpykTypara € HU3rpajgeHa oOa jJOHH CO

CIIPOTUBCH ITOJHECK

Tue ce MosekylnapHM  COEIHMHEHH]a

U3TPAJICHU OJ1 MOJIEKYJIN
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[IpuHnmn 3a npeno3HaBamke HA THNOT HA BPCKAaTa

MHory ¢ OMTHO BO XeMHjaTa Jia 3HaeMe Kako Ke pacro3HaeMe KakoB € THUIIOT Ha
BpCcKata BO €IHO JaJeHO COCAWHCHHE, Jadd € jOHCKa, KOBaJeHTHa W ci1.? Toiem
MIPHUIOHEC KOH IMPEMO3HABAETO HA THUIIOT Ha BpCKara IMOMeEly JBa aTOMH BO JaJCHO
coenuuenue aan Linus Pauling dMepukancku xemuuap, €1eH 0 PETKUTE JOOUTHHIIN Ha
2 HoGenoBu narpagum Bo 1954 u 1962 roamua). Pauling, umeHo mnpumoHen KOH
pacmo3HaBambeTO HA THIOT Ha BPCKUTE CO  BOBEAYBAalETO HA  [MOMMOT
CIIEKTPOHETaTHBHOCT. EjlekTpoHeraTuBHOCTA ce aeUHHpa KaKo pejaTHBHA CIIOCOOHOCT

Ha aTOMUTE Ia NIPUBJICKYBAAaT CICKTPOHHU, KAKO COIICTBEHHU, TaKa U O APYT'U aTOMMU.

Ilpasuna 3a enexmpone2amugHocCH.

-EnextponeratuBHOCTa ce 3rojeMyBa OJEjKM Ol JOJHUOT JIEB aroj ClipeMa T'OPHHOT
JIECEH aroJl Ha IePHOAHNUOT CUCTEM

-OyopoT MMa HajrojiemMa eneKkTpoHeratuBHocT = 4,0, a HajMana eneKTPOHEraTHBHOCT
uma ¢panauymor = 0,7.0x oBa mpousierysa jaeka QuyopoT uma HajrojieM apuHHUTET
KOH CJIEKTPOHH (TOj TH caka €JIEKTPOHUTE M T'M MPUBJIEKYBa KOH cecOe), a ppaHIHmyMOT
UMa HajMal apUHUTET KOH eJIeKTPOHUTE (T'M Mpa3H eIeKTPOHUTE).
EnekTpoHeraTUBHOCTUTE Ha HajroieM Opoj Ha aTOMHUTE OJ MEPUOTHHOT CHCTEM Ce

IaJE€HU BO cieaHara tadena;

EdeKTpOHETaTUBHOCT HA eTTeMeHTUTE
Ckamna Ha Pauling

2.1

1A 1A 3 1A IVA VA Via - VIIA
Li | Be B C N O F
10 | 15 20| 25 | a0 | 35 | 40
Na | Mg il Allsi P s o«

0.9 1.2

| B IVB vB VIB VIB ———————— B 1B 1.5 1.8 21 25 30

K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br
0.8 1.0 1.3 1.5 1.6 1.6 1.5 1.8 1.8 1.8 19 1.6 1.6 1.8 20 24 28

Rb  Sr Y Zr Nb Mo Tc¢c Ru  Rh | Pd Ag Cd |
0.8 1.0 1.2 1.4 16 | 18 19 | 22 | 22| 22 1 ) 1

n Sn Sh Te 1
i 1.8 ) || e 2.5

Cs Ba La-Lu Hf Ta w Re Os Ir Pt Au  Hg T Pb Bi Po At
0.7 09 |1.1-12| 1.3 1.5 1.7 1.9 2.2 Z2 2.2 24 1.9 1.8 1.8 1.9 2.0 22

Fr Ra | Ac-No
0.7 09 1.1-1.7

©Houghton Mifflin Company. All rights reserved.
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Cropes ckajiaTa Ha €JIEKTPOHEraTHBHOCT JIajJieHa Ha MpeTxoaHara ciuka, Paulingru

neuHUpan u cBojcTBaTa Ha BpckuTe. Taka, TOj mpeaoxKuII:

-Kora pasnukata Bo enekTpoHeratmBHOCTHTE (enekTpoHeratuBHOCT=EH) Ha maBa
€JIEMEHTH WITO TrpajgaT Bpcka Bo efaHo coeauHenne EH=0, Toram cranyBa 300p 3a

HEITOJIAPHA KOBAJIEHTHA BPCKA,;

-Kora pasnukata Bo enekTpoHeratmBHOCTHTE (enekTpoHeratuBHOCT=EH) Ha maBa
€JIeMEHTH ITO rpaxat Bpcka Bo eqHo coeauHenne O <EH <1,5,Toram cranysa 360p 3a

ITOJIAPHA KOBAJIEHTHA BPCKA,;

-Kora pasnukata Bo enekTpoHeratmBHOCTHTE (enekTpoHeratmBHOCT=EH) Ha maBa
€JIeMEHTH IITO TpajaT Bpcka Bo enHo coeauHenue EH > 1,5, toram cranysa 360p 3a

JOHCKA BPCKA.

IIpumep: On xakoB TUI ce Bpckute Bo coequnenujara O=0, H,0, NaF?
Henonapna xoBanentHa O=0
[Tonapna koBanentHa Bpcka H,O

Joncka Bpcka NaF

Kaxo 3naeme? Ia, eqHoCTaBHO TH TiIeaMe OPOJHUTE BPEIHOCTHU 32 €JIEKTPOHETaTUBHOCT
Ha aTOMHTE IITO y4eCTBYBaaT BO rpaadara Ha eaHa Bpcka (07 mpeTxoaHaTa Tabena) u
MpaBUME €IHOCTaBHO pa3jMKa MOMEly THE €IEKTPOHETaTUBHOCTH, U OJ pasjiuKaTa BO

eJIEKTPOHETaTUBHOCTHUTE 3aKIydyBaMe 3a KakBa BpCKa ce padoTu.
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Booopoona epcka

Bonoponnata Bpcka e efHa o7 HajOUTHUTE BPCKH BO YHHBEP3YMOT, 0€3 Hea HUTY

KUBOTOT Ha 3eMjara, HUTy Hue e O6u mocroemne!!!

Mornekynara Ha BoJia IMa Majia MOJIeKyJIcKa Maca o camo 18 (um moiapHa Maca of
18g/mol).ITpoceunara mosiekyicka Maca Ha Bo3ayxoT e 27.E cera, Ouaejku MoJiekysara
Ha BOJaTa MMa Majia Maca IITO IoMajia Of MMPOCeYHaTa MOJIEKYJICKa Maca Ha BO3IYXOT,
BojaTa Ou Owmia MHOTY ciabo MpHBJIEUEHA O] 3€MjUHATA TpaBUTallMja U Taa HE OW ce
Haoraja BO JOJHUTE CIOCBH Ha arMocdepaTa, TyKy OM OTHIIUIa BO FOPHHUTE CJIOEBH, a
TaMy HUE He Ou Moxene jaa ja kopuctume. E Toa He e Taka, 3aroa mTO Kaj Bojaara

MOCTOjaT T.H. BOJOPOAHU BPCKU MOMETy pa3IMdHUTE MOJIEKYJIH Ha BOJA.

Nmeno, spckama 6o monekyrama Ha 600a e CUNHO NONAPHA, OUIEJKH KUCIOPOJIOT
UMa ToroieM apUHUTET KOH EIEKTPOHHUTE OJI KOBaJCHTHATAa BpCKAa IITO ja TPaaud Cco
BogopooT (O mMa morojiema enekrponeratuBHocT o H). Taka, Bo MoJieKyaTa Ha BOJa,
JENOT Kaje mTo Kucaopoaor O mMa mapiidjajieH HeTaTUBEH IMOJHEXK, TOJCKa JIEJTOBUTE
ol BojaTa kajae mTo ce H-atomuTe BO MOJeKylaTa Ha BOJa WMaaT MapiujalieH
IIO3UTHUBCH ITOJIHCIK.

Taka, ako wWMamMe TIOBEKE€ MOJEKYJM Ha BOJa, Joara [0 TMPHUBJICKYBamke Ha
no3utuBHUTe gAenoBu (H-arommre) o emHa Mosekyina Ha BOAa, CO JCIOBHTE CO
HeraTtuBeH noHex (O-aTOMUTE) 011 Ipyra coceHa MOJICKYJa BO/Ia, IIPH MITO Ce CO3/1aBa
[[BPCTa BOJOPOJIHA BPCKA KOja TH JIP>KU MOJICKYJTUTE HA BOJA CHIIHO IOBP3aHU BO €/IHA
KOMITAKTHa CTPYKTypa M 3aroa BojaTa € Te4yHa. Bo CHOpOTHBHO, aKO HeMa BakBa
BOJIOpOJHA BPCKa, BojaTa Om Omia BO TacHa cocToj0a W Kako IITO PEKOBME, Taa HE O
mocroena Bo arMmocdepara, TyKy ke oTuae Harope KoH crpatocepara. A 6e3 Bojga-HeMa

sxkuBoT!!!
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IIpuka3z Ha popmuparbemo Ha 000pPOOHU BPCKU nomery moaekyaume Ha 6ooa. Co 0~ u
o' ce o3nauenu napyujarHume nO3UMUGHU U HE2AMUSHU NOTHENCU 60 MOLCKYIUME HA

800d.

BonoponnaTta Bpcka He ce cpekaBa caMo Kaj Bojara. Taa € UMEHO MPHUCYTHA U BO
orpoMeH Opoj Ha OWTHU OpPraHCKHM U OMOXEMHUCKH Mojekynu, kako DNA, mporeunu,

nentuad W cil. HecomMHeHO, BomopojHaTa BpCKa € €1eH OJ KIy4HUTe (GakTopu 3a

MMOCTOCHETO HA KUBOTOT Ha 3eMjaTa Bo (hopMa KakKBa IITO IO UMaMe.

Sugar-phosphate "hackhone"

Mitogenous bases

AN

— Weak hydrogen bonds T
*hosplate Sugar
mnlerula rrnlerile

Booopoonama epcka e eona 00 najznavajuume epcku npucymuu 6o monexyiume Ha DNA
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Tepmoxemuja-enepzemuka Ha XeMucKume peaxyuu

Tepmoxemujama e Oen o0 Xxemujama wmo Hu 0asa UHGoOpmayuu Kakeu ce
monaunckume egekmu npu eona xemucka peakyuja. Co 1pyru 300poBH, TEpMOXEMHUjaTa
€ KBaHTUTATHBHA CTY/Hja HAa IIPOMEHUTE BO TOIUTMHATA INTO MPHIPYKYBaar onpeaesieHa

XEMHCKa peakinja

Onl CcekojaHEeBHOTO HMCKYCTBO 3HAaeMe JeKa KOra pacTBOpyBaMe HeraceHa Bap
(kayquym OKcHa) BO BOja, Joara 10 ocio0O0IyBame Ha rOJIEMO KOJMYECTBO TOILIHMHA
(enepruja) ox casoT BO KOj TO BpLIMME pacTBOpyBameTo. Kora pacTBopyBaMe Kannmym
HUTpPAT BO BOja, Toram ke 3a0eneruMme JeKa SHIOBHTE Ha CaJoOT KaJe ro BpIINME
pacTBOPYBamETO JO0OMBAAT MOHMCKA TEMIIEPATypa OJOIITO TeMIepaTypara IITo ja uMaie
Ipe/l pacTBOPYBAKETO HA KAJIMyM HHUTPAT. BakBUTE €HEPreTCKH MPOMEHH BO XEMHUCKHTE
CHCTEMH Ce TIPeIMET Ha N3y4dyBame Ha TEPMOXEMUjaTa.

Bo oBaa jekmnuja ke ce 3amo3HaeMe CO TEPMUHOJIOTHjaTa, 3HAUCHETO U JeHUHUIIMUTE

IITO HajYeCTO I'M CpekaBaMe BO TEPMOXEMHjara.

TepmuHosI0THja BO TepMoXeMHujaTa
-Enepeuja-e cilocOOHOCT Ha TellaTa U CUCTEMUTE 3a BpILICHE Ha paboTa
-Kunemuuka enepeuja-e eHeprujara IITO ja UMa HEKOj CUCTEM 3aToa ILITO Ce IBUXKU

-Ilomenyujanna enepeuja-e eHeprujaTa IITO ja UIMa ONPEIENICH CHCTEM Mopaan HEeroBaTta
MOJIOXKOa M TIO3UITH]a

-Brnampewmna enepeuja-e cyma oJi MHANBUAYATHUTE SHEPTUH O]l CUTE YECTUYKH (aTOMH,
JOHH, MOJICKYJTH) BO €/ICH IPUMEPOK

-BkynHaTa BHaTpenIHa eHeprija Ha eeH IPUMEPOK 3aBHCH O]l TeMIleparypaTa, BUIAOT Ha
YECTUYKUTE U OJ1 HUBHUOT BKYTIEH Opoj

[TocTojaT moOBeke MO3BOJICHW CHUCTEMCKH CIWHUIM 3a (Pu3Wuykara BeTWYMHA
€Hepruja, a HajuecTo CpekaBaHU Ce CIICTHUTE:

-xanopuja (cal)e enepruja HeomxoxHa 1a ce 3arpee 1gsoma 3a 1°C
-Joule: 1-cal=4,184 J=1 kg*ts*
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Enen on HajOMTHHUTE 3aKOHM BO TEepMOXEMHjaTa € 3aKOHOT 3a 3ara3yBame Ha
eHeprujara mTo riaacu. Erepeujama ne modice HUmy oa ce co3oade Humy 0d ce YHUUMU.
Bxynuama xoauuuna na enepeuja 6o Ynusepzymom e koncmanwmua. Enepeujama moorce
camo 0a ce npemeaopu 00 eden U0 80 Opye.

Bo TepmoxemujaTta, MHOTY 4eCTO TH CpekaBaMe M TEPMUHHTE CUCHIEM U OKOIUHA HA
cucmemom. Ilox cucmem ke To moapazoupame oenom o0 Yuusepsymom wmo e npeomem
Ha obcepsayuja, IONEKA OKOIUHA € OCMAmoxKom o0 Yuueepsymom HaA080p 00

cucmemom. 3Ha4u, Yuueepzym = cucmem + oxonuna

OKOJMIMHAa

OKOJIMHa E

-

cucTtemM y Q

© Houghton Mifflin Company. All rights reserved.

Ilpumep 3a cucmem u 3a OKOIUHA HA CUCMEMOM
Bo KOHKpeTHHOT MpuMep MPETCTaBeH Ha CIUKATa MOTOope, HAIIMOT CUCTEM IITO
ro pasrienyBaMe € BOJCHHOT PAacTBOP COCTaBEH OJ] OapuyM XHUIPOKCHI W aMOHHYM
autpar. C€ Ipyro HaJBOP O TOj CUCTEM, BO3AYXOT IITO € HaJl paCTBOPOT, CaJ0T BO KOj €
CMECTEH pacTBOPOT, SHJIOBHUTE Ha CagOT, BO3AYXOT WM MPEAMETUTE IITO CE HAIBOP O

caaoT BO KOj € CMCCTCH HAIlIMOT CUCTEM, CC HAPCKYBa OKOJIMHA.
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Tpancdep Ha eHepruja-tpedba na 3anomuuMe neka enepeujama CEKOIALLI ce
npenecyéa 00 CUcmeMm CcO NOBUCOKA KOH CUCMEM CO HNOHUCKA meMnepamypa.
Temnepamypama, nak, e oepunupana Kako MepKa 3a CMeneHom Ha 3a2pearHocm Ha

meaama u cucmemume.

Kora 30opyBame 3a TomjmMHa-ke mojapaz0upamMe, BCYIIHOCT, eHepauja uimo
npomeKysa uiu e 008e0eHd 80 HeKOj cucmem Nopaou paziukume 60 memnepamypamad
nomery Habmyoysanuom cucmem u Hecosama oxoauna. CumOomnor 3a Qusnukara

BCJIMYMHA TOIJIMHA € (.

TepMoxeMucka paBeHKa-1I0 OBOj TEPMHUH Ke Mojipa3doupame xemucka paseHka co Koja
ce onuwiysa eOHa peakyuja, 60 Koja e 0adeH u MONIUHCKUOm eghekm Ha maa Xemucka
peaxyuja.

Ipumep:

CaO+H,O - Ca(OH), AH =-19J/ mol

Kako mrTo pekoBMe, IOCTOjaT CHCTEMH KajJe HMaMme 3rOoJIeMyBame Ha
TeMIlepaTypara Ha OKOJIMHATa KaKo pe3ysTaT Ha XeMHCKaTa peakiifja IITO ce OJBUBA BO
CUCTEMOT, @ MMa M CHUCTEMH KaJae Joara 10 HaMallyBalkbe Ha TemIeparypara Ha
OKOJIMHATa KaKo pe3y/ITaT Ha XeMHCKaTa peaklidja IITO Ce OJIBUBA BO Pa3rielyBaHUOT
CHCTEM.

XeMuckuTe peakiuu kaj kou mro goara 10 'YBEIGE Ha eneprujata o cucteMoT
ce HapekyBaar EI'30TEPMHU PEAKIHWM. Xemuckure peakuuu, nak, OpU KOU
cuctemor AIICOPBUPA enepruja on oxommnara ce HapekyBaar EHJIIOTEPMHU
PEAKIIMH. ExepreTckute MpOMEHH ILITO CE€ CIydyyBaaT BO CUCTEMHUTE MPH OABUBAETO
Ha XEMHUCKH peakuuu Hajao0po ce objacHyBaar mpeky TepmuHoT EHTAJIIINIA Ha
CUCTEMOT.

Enmannujama na eden cucmem e monnuna (emepeuja) wmo ce ocnob6odysa uiu
ancopoupa npu KoOHCmaHmeH npumucok 6o cucmemom. CumOonoT 3a Qu3nuKara
BenuunHa eHtannuja ¢ H (eaununm ce Hopmanno Joul, Ounejku Taa e eHepruja), a
eHTaNnMjaTa € feuHupaHa co u3pas3or:

qp =AH =H produkti -H reaktanti
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Kane (, € TOIUIMHA TPU KOHCTAHTEH MPUTHCOK, AH € IpoMeHaTa Ha EHTaINujaTa BO

produkti u H

CHTAJIIIMUTE Ha NPONYKTUTE M HA PEAKTAHTUTE INTO CE HAOraaT BO CUCTEMOT IITO €
IIpEAMET Ha IPOYYyBaKE.

cucteMoT (WIM yIITe ce BHKa M peakuuoHa eHTaimuja) a H ce

reaktanti

KBaHTUTAaTUBHO, TOIIMHCKUTE €(QEKTH U U3pa3uTe 3a €r30TePMHU U EHAOTEPMHU

peaKkIuu ce TaJeHu BO CJIeTHATA IIeMa!

Enmannuja e monnuna npu KoHcmanmen RPUMUCOK
q, =AH =H H
Erzorepmua peakuuja
AH =(H produkti H carani) <O

H,O(reuna) — H,O (uBpcra) AH <0
Enpnorepmua peakumja
AH = (H produkti - H reaktanti) > 0

H,O(reuna) —» H,O(racosura) AH >0
3HauM, Kaj er30TepMHUTE peakiMy, MpoMeHaTa Ha eHraunujara uma AH

produkti ~ Mreaktanti

HEraTHBHA BPEIHOCT (HEraTHBEH € 3HAKOT Mpei BPEIHOCTa Ha €HTaNIHjaTa 3aToa IITO
CHCTEMOT IIITO TO pasriieayBaMe ryou eHepruja). TakoB mpoiiec € Ha IpuMep HpoIecoT
Ha CMp3HYBame Ha Bojara. Kaj eHqoTepMHUTE peakiiuy, ak, IpoMeHaTa Ha EHTANHjaTa
AH nMa o3uTHBHU BPEHOCTH.

[TosuTrBHA BpETHOCT 3a MpOMEHATa Ha €HTAJIHjaTa 3Hauu JICKa HAIIUOT CHCTEM
NPUMIII €HEepruja OJ CBOjaTa OKONWHA. TakoB MpoIec € Ha IpHUMEp MPOIECcOT Ha
UCIapyBamke Ha TEYHATa BOJAa M HEJ3WHO MPETBOpame BO BojAcHA mapea. MmeHo, ako
cakame Ja ucrmapuMe (Ia mpeTBOpUME BO BOJEHA Mapea) OAPEACHO KOJIMYECTBO HA BOJA
TO € BO T€YHA arperarHa cocrojoa, MoTpeOHO € OJHAABOP Ja JOHECEeME TOIUIMHA Ha

TeYHaTa BOJa, IITO 3HAYHM HAIIKUOT CUCTEM NPUMUII €HEepruja ol HaaBop (01 OKOJIMHATA).

Ilpaware: xakBa peakiuja ke Oue peakiyjata Ha TOPEHE Ha BOJOPO]I BO MPUCYCTBO Ha
KHCIIOPOJI, €r30TepMHA WJIM €HAOTEPMHA, U KaKoB ke OWe 3HAKOT Ipe] MpOoMeHara Ha

SHTaJINMjaTa 3a Taa peakuja, + win -?

Bo Tepmoxemmjara, 4ecTo Tm cpekaBamMe M TEPMHHUTE cHenu(UYHA TOIIMHA,

MOJIAPCH TOIINIMHCKU KallallUTCT U TOIIJIMHCKU KallalluTCT.
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[lon noumot cneyugpuuna monauna TO nOOpazdUpame KOIUYECMBOMO HA
MONIUHA HEONXOOHO Oa ce 320iemu memnepamypama Ha 1 epam 00 dadena cyncmanya
3a 1 °C. Cnenmduunara TormMHA Ha eIHA CYNCTAaHIA ¢ HE3aBHCHA O] MacaTa Ha Taa
CYIICTaHIIa, HO 3aBHCH H O]l IPUpOJaTa Ha CyncraHnara (He € ucra TOIUTMHATA TO Tpeda
na ce qoHece Ha 1 g Boja M Ha €lIeH IpaM alyMHMHMYM 3a Ja MM C€ 3TOJIEMHU
TeMreparypara 3a 1 0C). Kako momatok ga 3Haeme jaeka crnenupuyHaTa TOIUTMHA Ha
Bomara = 4, 184 J/C. W3pa3ot mTo ru nmoBp3yBa TOIUIMHATA U CTIEU(pHYHATA TOIUIMHA

€ JaJCH CO ClIcaHaTa MaTCMaTHYKa paBCHKa.

g=m*AH [AT

Kajae (= ToriuHa, J

Mm=maca, g

S.H. =cneuu¢uyna Torumua, J/ g*°C

At = npomena Ha Temmeparypa, "C

Monapen monnuncku kanayumem ce neGUHUApPA KAKO MONIUHA MO e HeONX0OHA
da ce seonemu memnepamypama na eder Mol oo dadena cyncmanya 3a 1 °C. Ucro kako
U cnenuduyHaTa TOIUIMHA U MOJIAPHUOT TOTUTMHCKH KamalMuTET € 3aBUCEH O] pUpojara
Ha cyrncrannara. CuMO0I0T Ha (pu3MYKaTa BEJIMYMHA MOJIAPEH TOIIMHCKHU KaraluTeT €

C

-
[Tox moMMOT monauncku kanayumem, NaK, TOApPa3OUpaMe MONAUHA WMO €
HEONnxooHa 0a ce 008ede HA e0eH Cucmem 3a 0a He2o8ama memnepamypa ce 3201eMu 3d
1 °C. TONNMHCKHOT KamauuTeT, CEKaKo JeKa € 3aBHCEH O Macara Ha CYyIICTaHIIaTa IITO
ja pasrnenyBame (He e ucTa eHeprujara mTo Tpeba na ce goHece Ha 1 rpam u Ha 1000
TOHH BOJIa 3a JIa TEMIIepaTypaTa UM ce 3rojemu 3a 1 0C), a 3aBHCEH € W O] IPUpOoIaTa Ha
cyrncrannara. C e cuM00J10T 32 (PU3MUKaTa BeJTMIMHA TOTUTHHCKH KaIalluTeT.

TOMIMHCKUOT KamanuTeT € TOBp3aH co crenudpruyHaTa TOININHA TPEKY CICTHUOB U3pa3:
C=m*SH.

kage C = torumuncku kanamuret, J/°C
m =maca, g
S.H. =cnenn¢uyuna Tormna, J/ g*°C

HMHTepHa ckpumnTa no npeaMmetoT XeMuja 3a Onwra MeguuHa Page 72



Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

Tepmoxemucxu 34AKOHU

[TocTojaT Tpu TEPMOXEMHUCKH 3aKOHU W 3HAYAJHO € Ja TU CIIOMEHEME BO OBOj /€T
0J1 JIEKIIHjaTa;

Ilpe mepmoxemucku 3aKoH:
Tonemunama na npomenama na peakyuonama enmainuja AH 6o daden cucmem

e ()up@KWlHO NpoONnoOpyUoOHRAIHA CO KOJauvecmeomo HA peaxkmanmume u npodykmume 60

edeH npoyec.

Bmop mepmoxemucku 3axon:
AH 3a edna peaxyuja e eOnakeéa no 8peoHocm, HO CHpomugHa no 3uak o0 AH

Ha obpamuama peaxyuja.

H,0() - H,0(s) AH <0
H,0(s) - H,0() AH >0

Toa 3Haum geka peakiuoHara eHrannuja AH 3a mpomecoT Ha CMp3HYBamke HA BOJAaTa
(omHOCHO TIpETBOpamETO Ha BOJAATA OJ TEYHAa BO IIBPCTA arperatHa cocrojba, mpBaTa
paBeHKa BO IIeMaTa Mmorope) Mopa ja Ouae eaHaKBa 10 OpojHa BPEIHOCT, a CIIPOTHBHA
[0 3HAK CO CHTAIINHKjaTa 3a MPOLECOT Ha TOIMEHE Ha MPA30T M HETOBO MPETBOPAE BO

TeyHa BoJia (BTOpara paBeHKa BO TOpHATa IIeMa).

Tpem mepmoxemucku 3aKoH:
Bpeonocma ma peaxyuonama enmannuja AH 3a eona peakyuja e uoenmuuna,

be3 paziuka oanu maa peakyuja ce 008UBa OUPEKMHO UIU 60 HEKOJKY HeKOpU.
Mamemamuuxu, 060j 3aK0H MOdice Oa ce NPemcmagu 60 C1eOHUOM 0ONUK.
AH e =AH; +AH, +AH, + ..

TpeTnot TepMOXEMHCKH 3aKOH € BO CYIITHHA aHAJIOT€H CO XECOBHOT 3aKOH, KOj
Ka)XyBa JIeKa TOIUTMHCKATa MPOMEHa BO €llHA PEaKIIMja IMMTO MOXKE J]a C€ MPETCTaBH KaKO
cymMa O] TIOBEKE€ peaklMd, € eJHaKBa Ha CyMHTE OJ TOIUIMHCKHTE IPOMEHH Ha
coonBeTHuTe peaknud. Cropen OBOj 3aKOH, CO TEPMOXEMHUCKHTE PABEHKH MOXKE
MaTEeMaTHUKH Jla C€ MAaHUITYJIMPa U BP3 HUB Jla CE MPUMEHYBAaaT MaTEMaTHYKH OIEPAIIHH,
MCTO KaKo M Kaj OOMYHUTE MaTeMaTHYKU paBeHKU. EBe eleH mpumep Kako Toa MOXe J1a

ce HaIpaBH.
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CH,(9) +20,(g) ~ CO,(g) +2H,0())

CH,(9) - C(s)+2H,(9) AH,
20,(9) ~ 20,(9) AH,
C(s) +0,(9) ~ CO,(9) AH,
2H,(9) +0O,(9) ~ 2H,0() AH,

CH,(9) +20,(g) - CO,(g) +2H,0(l)

AHvkupna: AH, +AH, +AH, +AH,

IITo Tpeda 1a 3anOMHMMeE O/1 0BAA JIeKIUja!

-lllto e er3orepMHa, a MmMTO EHAOTEPMHA XEMHCKa peakildja M KaKOB € 3HAKOT Ha

peakIMoHaTa EHTAJIN]ja 32 er30TepPMHH U 33 CHIIOTEPMHHU PEaKLIUH.

-Kowu ce enuaMIMTE 32 €HEpTHja
-llITo e TomyMHa, WITO € eHTANNHja, ITO € cnelu(uyHa TOIUIMHA, KOU ce NeUHHULIUUTE
3a KaramuTeT U 32 MOJIApeH TOTUTMHCKH KaIlaluTeT.
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N3yuyBame HA CBOjCTBATA HA TACOBUTE U PACTBOPUTE

Bo oBoj nen ox mpeameror Xemuja ke ce oOuaeMe aa TH pasrieaaMe CBOjcTBaTa
Ha IJIaBHUTE (JOPMHU BO KOM MaTepHjaTa ce cpekaBa BO IPUPOJATa, a TOA CE FACOBUTE U
pactBopute. Cekako Jeka Tyka crafaarT M LBPCTUTE Tejla, Meryroa BO OBOj Kypc

CBOjCTBaTa Ha OBPCTUTE TCJIa HC CC O I'0JICMa BAXXHOCT 3a HaAcC.

T'acoBu

['acoBuTe ce HajeJHOCTaBHHM 3a MPOYUyBamE OJI CUTE arperaTHu cocrojOoum Ha
MmatepHjara. Toa e Taka 3aToa ITO MPHUBICYHUTE CUIM METy MOJIEKYJIUTE Ha TACOBUTE CE
MHOOOOTY Manu. Toa HM OBO3MOXYBa racOBUTE Jla TH CTyaupaMme 0e3 MpHUToa Jia ce
3eMaar BO HpeABHI eeKkTuTe Ha mpuBiIedYHUTE cHiM. MHaky, riiaBeH (akTop mTo ke HU
OIIpeNieNId Jajli €JHa MaTepHja ke ce Haora BO racOBHUTA, TEUHA WJIM LBPCTA arperaTHa
cocToj0a ce MPUBJICYHUTE CHUIIH TTOMEly eTMHKUTE (MOJICKYJIUTE, JOHUTE...) IIITO ja rpajaar

COOJIBETHATa MaTepHja.

OCHOBHH_CBOjCTBa HA raCOBHUTE

Tacosume ce CYNCmaHyu uimo.

-MOXarT Jia c€ KOMIIPUMHUPaAAT
-ce mMpart ¥ ro 3adakaar IeJIMOT BOJTYMEH BO CaJ0T BO KOj IIITO c€ HAoraaT

-pa3IMYHHUTE TAaCOBH JIECHO CE Melaar Mery cede

-Ce ONMWINYBaaT MPEKy HUBHATa TeMIIepaTypa, MPUTHUCOKOT, BOJIYMEHOT W OpOjoT Ha
MOJICKYJTH (HUBHOTO KOJIMYECTBO CYIICTAHIIA).

[Mputucokot kaj racoute (P) ce AeduHMpa Kako OIHOC OJ CHJIaTa W MOBPIIMHATA HA
racot, T.e. P=F/A. lntepHannoHaiHa ¢IMHUIA 32 MPUTHCOK Ha racoBute ¢ 1 ITackan

(Pa),xoj e nedunnpan kako kg/(ms).
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Hekou noeasichu zacrnu 3aKonHu

Boyle-06 3axon-0BOj 3aK0H BayKu PU KOHCTAHTHA TeMIlepaTypa u Maca (M) Ha racoOBUTE,
U TOj IJIaCH: MPH KOHCTaHTHA TEMIIEpaTypa U Maca, BOJIyMeHOT Ha racoT (V) e oOpatHo
MPOMOPIHOHATICH CO TIPUTUCOKOT

Vall P

V=a*1l/P

KaJie CO a ¢ 03HaueHa KOHCTAHTAaTa Ha MPOMPIIMOHAIHOCT IITO 3aBUCH O] MPUpOJIaTa Ha
racot (majau TacoT € jarjepoJi MOHOKCHJ, KUCIOpPOX, CyI(Qyp TPHUOKCHUI H ci.). boji-

OBHOT 3aKOH MOXKE J1a CC 3aIlMIIC U BO CKpaT€Ha MaTCMaTH4Ka (bopMa, KakKo

VP =const
VR =a=V,R,
VlRI. :VZPZ

3aBUCHOCTAa Ha BOJYMEHOT OJf NMPUTHCOKOT MpU KOHCTAaHTHA Maca M TeMIeparypa €

MpHUKakaHa Ha CIIETHUOT IpaduK:

Volume V

w

Pressure P

I'paguk na 3aeucnocma na eorymerHom o0 npumucoxom. I pagpukom e nocireouya 0o

Boylevsuom saxon
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Charles-06¢ 3axon-0B0j 3aK0H Baku PH KOHCTAHTEH MTPUTHCOK M KOHCTAHTHA Maca!

[lpn KOHCTaHTEH NMPHUTUCOK W Maca, BOJYMEHOT Ha CEKOj rac € MPONOPLUOHAIEH CO
temrepatypara (T):

VaT

V =b*T

Kajie b e KoHCTaHTa Ha MPONOPIMOHATHOCT IITO 3aBUCH O NpUpoJaTa Ha racot. Yapic-
OBHOT 3aKOH MOJKE JIa C€ 3allUIIe BO CKpaTeHa MaTeMaTH4Ka popMma, Kako

VIT=b

V, /T, =b=V, /T,

V,IT, =V, IT,

I'padukor Ha 3aBHCHOCTa Ha BOJYMEHOT O]l TeMIleparypara, MpH KOHCTaHTHA Maca M

KOHCTAHTCH MMPUTHUCOK Ha pa3JIM9IHU IraCoOBU € JAACH Ha CJICAHATa CJIIMKa

P R srTsanEE
LildlIES ~U)hE s3cd

-

0.8 -
/
/"
_‘l‘
-
_Oa L
0.6 OE "

Bonywen L

-5 —200 =150 =100} =50 a 50

Temneparypa °C

o ghten Mlfle Company. All AGhtS mrserved

I'pagpuk na 3asucnocma Ha eonymenom o0 memnepamypama. I pagpukom e nocreouya na

Charlesosuom zaxon

Hexonky Bu3yennu npumMepu 3a HapiacoBHOT 3aKOH CE IaICHU HA JOJHUTE CIUKHU:
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BOJIVMEHOT Hid CEKOJ Tac ¢ NPOMOPUHHATCH CO
TeMIEPATY PATA-
MOBHCOKA TEMIIEPATYPA=MOTOJeM BOJIVMEH H OO PATHO

Bonymenom ma cexoj eac e nponopyuonaner co memnepamypama-noeucoxa

memnepamypa=nozonem 80iymMeH U 00pamuo

Wmajkn mpenaBua o] MPETXOAHMTE JBa 3aKOHU JIeKa BOJIYMEHOT Ha TacoT e
IPaBOIIPOIIOPLHOHANICH CO TEMIIEpaTypara, a 00paTHO-IIPONOPIUOHANIEH CO IPUTUCOKOT,
MOKE€ME MaTeMaTU4KH Ja JepuHHpame eeH KOMOWHUPAH TaceH 3aKOH, KOj OM ja mmai
creaHara gopma:

Ilpu KoHcmanmua maca Ha cexoj eac, 8axcu peiayujama

VaT /P

V=d*(T/P)

kajze d ¢ KOHCTaHTa Ha MPOMOPIIMOHAIHOCT INTO 3aBUCH O MpHpojata Ha racot. OBoj
KOMOMHHMpPAaH raceH 3aKOH MOJKE JIa Ce 3allMIlIe ¥ BO CKpaTeHa MareMaTtuika (opma, Kako
VP/T =d wmn

ViR _ d :V2P2 ViR :@

—== —=—~< OIHOCHO ——
Tl T2 Tl T2
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ABOrajpoB 3aK0H U MOJIapeH BOJyMeH
[lpn KOHCTaHTEH NPHUTUCOK W TeMIlepaTypa BOJIYMEHOT Ha CEKOj rac e
MPOTOPIIMOHAJICH CO KOJIMYECTBOTO (MOJIOBUTE) HA TOj Tac
Van
V=g*n
Kajie § € KOHCTaHTa Ha MPOTOPIIMOHATHOCT. ABOTaIPOBUOT 3aKOH MOXKE MaTEMaTHUKH J1a
ce 3aIuiie BO ciaeIHUTe (GOpMHu:
Vin=g
ViInn=g=V,/n,
VIn =V,In,
JlupekTHa mocnenuia o ABOTaJpOBHOT 3aKOH € JAe(UHHIMjaTa 3a MOJIApPEH

BOJIYMCH Ha IrraCOBUTC Vm IITO TJ1acu.

-nipu koHcTaHTeH nputucok P (P=101 325 Pa) koncrantaa T (T=273, 15K), enen mon
(1 mol) ox cekoj (nmeanen) rac 3aBaka Bomymen ox 22,4 dni (wm 22,4 L)oBa e T.H.
MoJapeH BoiayMeH V, . V. e neduHupaH Kako:
V. =V/n (V,, uMa euHHALH dm3/mol) V. =224 dni

OBa KBaHTHTATHBHO ¢ MPUKaXaHO Ha JloJHaTa cnuka. Ha Hea riemame nexa 1 mol
ox cexoj ox racosure Ar, N, u H, (a 1 mobx cute oBue racoBu oarosapa Ha pa3IHYHU

MacH Ha COOJIBETHHTE TaCOBH) MMa BOJyMEH 0J 22, 41UTpH.

Ar | By | H,

Valume 224 L 224 L 22,4 L
Frassure 1 atm 1 atm 1 aim
Temparature Qe Oe Qe

Massofgas 38,959 28.010 20249

Mumberof 5022 x 1029 6.022 x 1023 6.022 x 1023
gas molecules

Bonymernom wmo 20 3agparkaam 1 molna pasnuunu no npupooa 2acosu, npu cmanoaponu

yenosu e cekoeaus 22, 4 L
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Buumasaj: Temnepatypara 7 BO cuTe OBHE U3pa3u 3a racHutTe 3akoHu MOPA na e
u3p3eHa Bo K (kenBuH)

T(K) = 273, 15K + T(°C)

Osga e penanujata momery TepmoauHamuykara temmeparypa (T Bo K) u Temmeparypara

uspasena Bo Llensuycosu crenenn T(°C)

3aKkon 3a uoeannu 2acoeu

[Tox TepmuHOT “nmeaneH rac” ce moapa3zoupa rac Kaj KOro Hema MPUBIICYHU CHUITH
Merl'y MOJIEKYJIUTE Ha TOj Tac. 3a UCaTHUTE TACOBU BaXKH CJICIHATA pelialuja:

P*V =n*R*T
kaae R e yHuMBep3aiHa KOHCTaHTa U Taa uMa BpeaHoct oa R = 8,314 J/(mol*K).

Bo cymruHa, paBeHkaTa 3a WICaTHH TacOBH T'M OOEIWHYBAa IPETXOIHO
CIIOMEHATUTE racHW 3akoHH. OBaa paBeHKa Mopa Ja ja 3HaeMe, OWIejku TpeKy Hea
MOXEME Jia MpPEeCMeTyBaMe€ MHOTY Ba)XKHH (PU3MUYKM BETHMYMHH Ha TAaCOBHUTE, KakKo
rycTHHATa, MOJIapHATa Maca | cl. (3a oBa moBeke Ha BexxOM). Kaj paBeHkara 3a ujeanHu
racoBu mMa efaHa “Mana’ gurpecuja. FMimMeHo, paBeHKaTa 3a McalHa racHa COCTOjO0a HU
kaxyBa neka npu Temneparypa Ha O K (T= 0 K), BonmymeHoT Ha racot Ou Tpedano na

oune nyna!l! Jla pasmuciumMe ganu € Toa MOXHO???

Dalton-oe 3akon 3a napyujanrnume npumucoyu (0BOj 3aKOH BaXKH 3a CMeca 0J1 TaCOBH)

BxynHUOT npuUTHCOK Ha cMeca OJ TacOBH € CyMa Ha IIPUTHUCOLIUTE Of
MOEAMHEYHHUTE racoBH (MapIlMjalHUTEe IPUTHUCOLM) Ha TaCOBUTE IITO ja COUYMHYBAaT Taa
racHa cMmeca.

P=R+PFP,+P,+P, +..
kage P =>BKkyIleH NpUTUCOK Ha racHaTa cMeca

P, => napiwmjanen nputucok Ha racot Op. 1

P, => mapuujanes npuTHCOK Ha racot op. 2
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P, => napuujanen nputucok Ha racot 6p. 3

P, => mapuujanes npuTrcok Ha racot op. 4

JIanTOHOBHOT 3aKOH 3a MaplLUjaJHUTe MPUTUCOLM HAjeHOCTaBHO Ke To pasdepeme o]

cjieaHaTa CJIUKa.

filled

/
N

I 4l

_-—il

ST~ ¢

S
Flask A Flask B Flask A Flask B

TMpet MOLLIAHCTO TTOCTT G MLELIE M E5h8 D, an ngnis rosorvea

Ha neBarta crpaHa, BO JBa caJOBH KOM C€ IOBpP3aHUW Mery cebe MMame JiBa
paznuunu racos, Heu H,. [Ipex oBue racoBu na ce n3Memaar, IPUTHCOKOT BO JIEBUOT
can (kame e cmecteH He) e 152 mmkuBuH cronb (0Ba € ajaTepHaTHBHA MEpKa 3a
HPUTUCOK), TOJCKa IPUTHCOKOT BO CaIOT Kajae mro e cmecteH H, racor e 608 mm
*uBHH cToJ0. [ToToa, BO €JHHOT 0] CalOBHUTE KaJie MITO € CMEeCTeH He momaBame macio,
Cé Jo/eKa BOJIYMEHOT Ha TOj caja He OWIe IEJ0CHO HCIOIHET CO Macio. buaejku
XEJIMYMOT HE CE PacTBOpa BO MACJIOTO, TOj PEKy crojkata (Koja cera Ke ja OTBOpUME) Ke
IpeMHHE Ha JecHara CTpaHa, T.. BO CaloT Kaje mTo ce Haora H, racor. Ako cera ro
WU3MEpUME BKYITHHOT TMPUTHCOK BO JIECHHOT CaJl BO KOj MOCTOjaT M JBaTa racoBH, Ke
BUJMME JIeKa TO] NMPHUTUCOK € eAHakoB Ha /60 mm xuBuUH CcTOJO, OJHOCHO TOj €
eTHOCTaBHO CyMa OJ] ToeinHeuHuTe (MapIiyjaHUTe) MPUTHCOIM Ha 00aTa raca mpej THE

na ce u3Mmemaar. Toa e cymTuHara Ha J[anToH-0BUOT 3aKOH.
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Peasnu racosu

Bo mpupomara He € C€ Taka HIEaTHO, KaKO IITO HUE IMPETIOCTABHBME Kaj
UjeaTHUTE racoBU. ['acoBUTE BO MpUpoOAaTa ce peajHu racoBH, U THE MMAaT KOHEUYCH
BoiaymeH Ha Temriepatypa ox O K. Kaj peamnute racoBw MmocTojaT MPHUBICYHU CHITH
noMery decTHdkute (MOJEKYJIHTE) HITO IO COYMHYBaar racoT. Taka, MPUTHCOKOT IITO
YECTUYKHUTE OJ1 TacOT IO BPILIAT BP3 SUAOBUTE HA CAJOT BO KOj Ou OmIie THE 3aTBOPEHH, €
noMaJ JOKOJIKY OM OMJI IpecMeTaH Bp3 OCHOBA HAa PaBEHKUTE 3a UealHU racoBu. Toa e
3aT0a MITO JIeN O/ CHIINTE Ha YeCTHUKHUTE CE aHT@XHPAHH BO HHTEPAKIIMU TIOMETYy CaMUTe

MoJieKynu Ha racot. lllemaTcku, Taa cuTyanmja € mpukaxaHa

Arrraction berween
particles

[{I((" ]

HpuKas’ HA npumucoKkom wmo 20 eparcam pealnu cacoeu 6p3 suoosume Ha ca()om, Koea

ce 3ameoperuU 60 cao co KoHeuen 60J1YMEH

Jla HarloMeHeMe caMo JieKa cocTojOara Ha peaHUTe racoOBU HajA00po e onuiana co Van

der WaalseBara paBeHKa Koja ja uMa ciaenHata Gopma:
(P+a/V?)(V-b)=nRT

Kaje

a-e (hakTop MITO TM ONMHUINYBA MPUBJICYHUTE CHIIU ITOMETy YECTHUKHUTE OJT TACOT a,

b-¢ pesunyanen Bonymen
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PacTBopu

Bo xemwujata, noo noumom pacmeop ce noopasoupa xomozena cmeca 00 08¢ Ui
nosexe cyncmanyu. 3Ha4M, 3a Ja UMaMe PAacTBOP, HEOMXOJTHO € Ja MMaMe HajMaJKy 2
pa3IUYHU CYTICTAHIM IITO MOXAT BO ONpe/elieHa MepKa Ja OuaaT MEeNUTHBU Mery cebe.
PactBopute ce eqHM o HajOUTHUTE CUCTEMH BO X€MHjaTa, a Toa € mopaaud GakToT MITO
HajrojieM Opoj OJ XEMHCKHUTE pEaKIMh C€ HM3BeayBaaT TOKMY ol pacTBopu. Cexoj
pacTBOp € CcOCTaBeH OJ pacTpBOpyBad W pacTBOpEHa CcylcTaHna. PacTBopyBau e
CyIICTaHIaTa IITO € MPUCYTHA BO MOToJeMa KOJIMYMHA BO PACTBOPOT, UM AITEPHATUBHO
pacTBOpyBau € CYICTaHIaTa IITO OM MMalla UCTa arperarHa coctoj0a Kako M KpajHUoOT
pacTBop.

PactBopyBadoT Moke nma Omje BO TEYHA WM BO TacOBUTA arperaTHa cocrojoa.
Cymncrannara mTo € TPUCYTHA BO IMOMaja KOJWYMHA BO PACTBOPOT C€ HapeKyBa
pacTBopeHa cyncraHna. PacTBopeHaTa CyrcraHla MOXe Ja Ouje BO racHa, TeYHa WM
[[BpCTa arperatHa coctojoa. ExeH mkoicku mpuMep 3a pacTBOp € paCTBOPOT COCTABEH O]
Boja (pacTBopyBau) M TOTBapcka cosl (pacTBOpeHa CyICTaHIa), JaJeH Ha ClIMKara

HOJI0ITY:

IIpumep 3a npucomeysarbe Ha pacmeop

HMHTepHa ckpumnTa no npeaMmetoT XeMuja 3a Onwra MeguuHa Page 83



Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

Bo 3aBucHocCT o1 arperaTHaTa coctoj0a, MocTojaT TPH BUIA HA paCTBOPH M TOA.
-TaCHU PacTBOPU-BO3IYXOT

-T€YHU PACTBOPHU-TIHjATOLUTE, BOJATA IIITO ja TUEME

-IIBPCTU PACTBOPU-YEITUKOT U CUTE JIETYpU

Tepmunonozuja Kkaj pacmeopume

Bo 3aBucHOCT 01 TOa KOJIKaB €7 O] pacTBOpeHara CYICTaHIIAa € PacTBOPEH BO
pacTBOPYBavOT, pACTBOPUTE MOXKE JIa C€ TO/eNaT Ha:
-3acumenu pacmeopu-
TOA CE PacTBOPH IITO COJAPKAT HEPACTBOPEH JIeJI O]l pacTBOpJMBaTa cyrcranua (mpu
JajieHa TeMIeparypa) u
-Hezacumenu pacmeopu-
TOA CE PAaCTBOPU INTO COAPXKAT IMOMAIKY OJ MaKCHMalHaTa MO)KHA KOJMYMHA Ha
pacTBOpJMBaTa CyINcTaHa. EjeH mpuMep 3a 3aCUTEHH PAcTBOPH € JIaJCH Ha ClieJHaTa

CJIMKa.

3acuTeH pacTBOP

SacHTeH pacTBop
conpxn 100 mL H,O
= n [ 36.0 £ NaCl
HOMOJIHHTEJIHH
4.0 g NaCl

40.0 g NaCl 100 mL H,O OCTaHyBaaT
HePACTROPEHH

© Houghton Mifflin Company. All rights reserved.
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Mewnueu u nemewnueu meynocmu

IIpumep 3a mewnueu meyHOCMu-BOAA 1 aIKOXOJI
IIpumep 3a Hemewnusu meyHocmu-BoJa U Macio, BOJIa U OKTAHOJ U CII.

Kaj HemenummBHTE TEYHOCTH MMOCTOM BHJUIMBA TPAHHIIA TTOMElY JIBETE TEYHOCTH.
butnHa pabota mTo Tpeba JOTUYKH Ja ja MPerno3HaBaMe PU MEMIamkETO Ha JBE TEUHOCTH
WIN TIPU MPOLIECUTE Ha pacTBOpyBameTo €. Kako Mokeme Bp3 6a3a Ha CTpyKTypara Ha
pacTBOpyBauOT U CTPYKTypaTa Ha pacTBOpPEHATa CYICTaHIIA Jia MPETIIOCTaBUME JTalu Ke
J0jae 10 Memiame (pacTBOpyBambe) Ha JABE CYNCTaHIMK Wik He? OAroBop Ha Toa HU JaBa
MpHUpoJaTa OJHOCHO IMOJIAPHOCTA HA CYICTAaHIMKUTE. Toa € (akTOPOT MITO HAjYeCTO J1aBa
NpeTMMHUHAPHUA MH(OpMAIMK JajiH JIBe TEYHOCTH Ke OMJaT MEIUIMBH WIXM HE. AKO Ha
IpUMEp MMaMe JBe TEYHOCTHU IITO CE MOJIAPHHM, TOTAIll ce OYeKyBa THE Aa OumaTt 1o0po
MEIIUTMBH, IPUMEP AIKOXOJ M BOja (PacTBOPOT JECHO Ha ciukara). JJOKOJIKy mak eqHara
TEYHOCT € MoJIapHa, a JApyrara HenojapHa (Boja U Macjo, Kako Ha CIIMKaTa JIEBO), TOTaIlll
MaJia € BEpOjaTHOCTa JBETE TEUHOCTHU Aa Ouaar Menuiny. CIMYHA aHAJIOTHja BaXKU U Kaj
pacTtBopuTe. AKO pacTBOPYBAuOT € MOJIAPEH U aKO pacTBOpEHATa CYICTaHIla € OJ] JOHCKU
WIH O] TIOJIAPHO-KOBAJICHTEH KapaKTep, TOorall ce OYeKyBa pacTBOpame Ha
pacTBOpIIHMBaTa CyINCTaHIla BO PaCTBOPYBAaUuoT. JJOKOJIKY Mak pacTBOPYBAUOT € HETOJIApEH
(TaxBU ce royieM Opoj O OPTaHCKHTE PaCTBOPYBauH, KaKo Ha IMPUMEp alleTOH, OKTAHOI,
HUTPOOCH3EH), TOrall Majla € BepOjaTHOCTa JIeKa Ke JI0je 10 MeryceOHO pacTBOpYBambe.

HBa IpUMEPH 3a MEIJIMBY 1 HEMCIIJIMBY TCYHOCTH CE MPETCTABCHHU HA CJICHATA CIIMKa.

Bona 1 Macio Boua 1 ankoxon

DHaughtan Mifin Campany. Al nghts recervad
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Ilpawarse: Hatpuym cyndar (Na,SO,) e joncko momapHo coenunHeHue. Bo kom on

CIICZIHMBE PACTBOPYBAYM OUYEKyBaMe Jla C€ pPaCTBOPH HATPUYM Cydat?

ol CH;CO0H HEr Na S04
{non-palar) {polar) {polar) (lonic)

Water Alcohol
{strongly polar) (polar)

EnexkTpnyHu cBojcTBa HA pacTBOpHTE

EnHo ox HajkapakTepUCTUYHUTE CBOJCTBA HA PACTBOPHUTE € HUBHATA CIIOCOOHOCT
Jla CIpOBe/lyBaar eJIeKTpruuHa eHepruja. OBa CBOjCTBO INIaBHO T'O TIOCEAYyBaaT pacTBOPUTE
BO KOHM PAacCTBOPEHUTE CYIICTAaHLIM C€ JOHCKH COEAMHEHHWja. JOHCKHUTE COeAMHEHHja
(HajroleMuOT J1eNT O HHMB) BO BOJA HE IMOCTOjaT KaKO 3APYKCHU CIUHKH HIH KaKo
MOJICKYJIH, TYKY THE TIOJ JISjCTBO Ha BOJaTa TUCOIMpAAT HA MMO3UTHBHH U HETaTHBHU
JOHH.

[TporecoT Ha pa3noXKyBamke HAa COCIMHEHHM]aTa HAa JOHU Kora Ke ce pacTBOpaT BO
BOJla CE€ BHUKa EIEKTPOJIMTHA Jucolyjanuja. I[IpUCYCTBOTO Ha jJOHM IITO HMMaaT
SJIEKTPUUYCH TIOJTHEXK € BCYIIHOCT TPEAYCIIOB J]a MOYKE HU3 PACTBOPHTE JIa C€ MPEHECYBa
SNICKTPUYHA CTPYja, KOra BO TAKBUTE CUCTEMH CE BHECAT CIIPOBOTHHIU (CICKTPOIH) UYH]
MOTEHIIH]jaJl € KOHTPOJIUPAH O] HAJBOPEILICH U3BOP.

Jla 3artoMHHME JIeKa eJIEKTPOJIMTH CE HAjTOJIEM JIeNI O]l KUCEIIMHUTE, Oa3uTe U CONUTE.
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-Jak enexmpoaum-¢ OHOj IITO € IEIOCHO joHusupan Bo pactBopure, NaCl, HCI,
NaOH.. Kora na npumep umame pactsopeHo NaClBo Boza, Torair Bo BOAEHHOT PacTBOP
HE [IOCTOJAT EAVUHKU na NaCl, tyky narpuym xnopunot ¢ LIEJIOCHO aucouupan
na Na’ karjouu u Cl~ aHjoHu mro ce conBarupanu (0OGMKOJIEHH) CO MOJIEKYIIU O BOJA.
Taka € W cO cUTe OCTaHATH jaKW eJIEKTpoJUTH. Kaj jakuTe eNeKTpPOJIUTH, KOora ce
pacTBOpEeHU BO BOJA, Kaj HUB MIOCTOjaT CaMO jOHU. JaKu €JIEKTPOJIUTH Ce Ha IPUMEP CHUTE
COJM, OJ KHCEJIMHUTE-a30THATa KHCEJIMHA, Cyln]ypHaTa KHUCENMHA, XJOpHIHATA
KHCEJHMHA, 0/1 0a3UTe-HATPHUYM XUAPOKCHI, TUTHYM XUAPOKCH, KATTYM XUIAPOKCH/I.

EBe Hekonky mpuMepH 3a eJIEKTPOIUTHA AUCOIHjallfja Ha JaKh eJIEKTPOJIMTH BO BOJA!

NaCl — Na" +CI~
HCl - H" +CI”
NaOH - Na" +OH"~
H,SO, - 2H" +SQ,”

-Cnab enexmpoaum-e OHOJj IITO € JIETYMHO jJOHH3UPaH BO PacTBOPUTE, TAKBU CE-OLIETHA
KUCEJIMHA, BUHCKA KUCEJINHA, [[1jaHOBOJOPOJHATA KHCEIHHA, aMOHH]aKoT (T.e. aMOHUYM
XHUAPOKCH]). 3HAa4yM, KOra MMame PacTBOp Ha OLETHA KHCEJIHMHA pacTBOpEHa BO BOJA,
Torami, OWAEjKM OlLleTHaTa KuCeluHa € cjad eNeKTPOJIUT, BO pacTBOPOT Ke HMamMe
ompezeneH (Man) Opoj Ha joHW (aleTaTHH aHjOHW W MPOTOHM) OWIT NOTEKHYBAaT O
JTUCOIIMjallijaTa Ha OIeTHATAa KUCEJIMHA, HO BO 3HAYUTEITHO TOToJeM Opoj ke mMame

NPUCYTHH HEJUCOIMPAHU MOJICKYJIH OJ] OIIETHA KHUCEINHA.
EBe HEKOJIKy MpUMepH 3a eNEeKTPOJIMTHA IUCOLMjallfja Ha CJIa0H eJIeKTPOIUTH BO

BOJIA!

CH,COOH «— = CH,COO + H- .
BHUMaBaj Ha JOJDKWHATA Ha CTPEJIKHUTE

BO PaBEHKHUTE, THE HU KaKyBaaT Koja (hpakiuja ja mMaMme rmoBeke Bo pacTBopot!)

NH,OH <« —>NH, + OH-
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-He-enexmponumu-HejOHCKH PaCTBOPHU-TAKBU CE€ HA MPHUMEP PACTBOPHUTE Ha TojieM Opoj
OpPTraHCKH COEIMHEHH]a IITO CE IVIABHO KOBAJICHTHU COEIMHEHHU]a-pacTBOP Ha AITKOXOJ BO
BOJIa, pacTBOp Ha €Tep BO BOja, Hadra u ci. OBHE COeAMHEHH]a CE TJIABHO MOJICKYJICKH
COCIMHEHM]a ¥ BO BOJIa HE AUCOIMPAAT, TyKY IMOCTOjaT KaKO CTA0OWUITHU MOJICKYJIH.

Pa3nuyHuTe €IEKTPUYHM CBOjCTBA HA pa3iudHU (IO MPHUPOA) PACTBOPH BU3YEITHO MOXKE

7la ce MepIenupaar oJ] CJICAHUTE HEKOJIKY IijarpamMHu:

EnexTpuuHa CliOBOMJIUBOCT Ha pacTBOP
HA aJIKOXOJ (€TaHOM ) paCTBOPEH BO

BOJ1a

ot tion WA Sy A bty reserved

EnexTpuynHa cipoBOAJIMBOCT Ha c1ab €JEKTPOJIMT-BO OBOj CIIydaj IMaMe PacTBOp Ha

OII€THA KHUCCJIMHA BO BOJa
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EneKTpHUHa CIPOBOAJIMBOCT Ha cnab
EnekTpoauT-Bo 0BOj clIVUaj HMaMe pacTBOP Ha
OLeTHA KHCEJHHA BO BOJA

Cossughton Mt Compaery. A1 nghts ierced

EnextpruHa cripoBOIMBOCT Ha jaK €IEKTPOJIMT-BO CiIy4ajoB mMmame pactBopeHo NaCl-

rorBapcCka CoJi BO Boaa

EaexTpuuHa cnpoOBOAIUBOCT Ha Jak
EnekTpoanuT-so cayuajoB HMaMe pacCTBOPEHO
NaCl-rorBapcka coJ BO Boja

Droughton MAn Conpany, AT rghts etered
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I[IpuynHu nopagu Kou goara 10 pacTBOpPame HA CYNICTAHIMUTE BO BO/JA

Objacnyearve Ha joH-0UNoa UHMepaKyuume

Bo oBoj nmenm, noOpo € HakpaTKo Ja ce 3almo3HaeMe Ha KOj HAYWMH JOHCKHUTE U
HOJIApHUTE COSITUHEHH]ja Ce pacTBOpYBaaT BO Boja. [Ipu m3ydyBameTo Ha CBOjCTBaTa Ha
JOHCKaTa BpCKa BHUJIOBME JIeKa BOJaTa € IOJApHO COeqMHEHHe. MolieKynara Ha BOJA,
MMEHO, UMa MTO3UTHUBEH JeJ (MaplHjaieH MOJIHEXK) MTO Ce Haora Ha aTOMUTE Ha BOJIOPOT
U HEraTUBEH JieNl (HeraTMBEeH MaplHjaieH IOJHEeXkK) IITO € CKOHLCHTPUpAH Ha
KUCIIOPOTHHOT aToM. Toa € Taka Mopagd pasuuyHHOT AQUHUTET KOH EJICKTPOHUTE
(pa3nuuHaTa eNEeKTPOHETaTUBHOCT) HA KUCIOPOJOT M BOJOPOAOT (KHCIOPOIOT, HEIH,
uMalie norojieM apuHUTET KOH eNEKTPOHOT, 1a 3aToa TOj T'M MPUBJIEKYBa €ICKTPOHHUTE

0] KOBAJICHTHATA BPCKa CO BOJOPOJIOT MOBEKe crpema cebe).

IIpu pacTBOpyBameTo BO BOZAA, HAa NpPUMEP HAa HEKOE JOHCKO COEJAMHEHHE,
MO3UTHUBHUTE jJOHM OJ KpHUCTAJHATa pPEIIeTKa Ha TOa COCAMHEHUE CE IMPUBJICUCHH O]
HEraTUBHHUOT JeNl OJ MOJIEKYJUTe Ha BOJa, JOJEKa HEraTUBHHUTE JOHU OJl JOHCKOTO
coenuHeHne (aHjOHUTE) Ce MPHUBJICYCHU O] MO3UTUBHHUTE JICJIOBH HA MOJICKYJIUTE O]
Boja. Ha Toj HaumH noafa m0 paspyllyBambe Ha KpPHCTaJIHATa pelieTKa O] jOHCKOTO

COCAUHCHHUC U OO U3BJICKYBALC HajOHI/ITe O KpHuCTajlHaTa pCUICTKa KOH BOAATaA.

Bo BomaTta joHHWTE IITO Ce PacTBOPEHM HE CEe HAOraaT CIOOOIHH, TYKY THE Ce
cosnBatupanu (OOMKOJICHH) CO TIOBEKe MOJIEKYJIH 0oJ Boja. OBOj MPOIlEC Ha PacTBOPAbE
Ha COeJIMHEHHjaTa BO BOJA Ce HapeKyBa xujpartaidja. /[Ba mpuMmepu 3a pacTBOpame Ha

JOHCKH COeMHEHHja BO BOJIa C€ MPETCTAaBEHU Ha CIUKUTE TO0ITY:
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Llemamcku npukas na pacmeopysaremo na NaCleo 6oda
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@©Houghton Miffin Campanty. All rights reserved.

=l

Ilpuxas na npoyecom na pacmeoparse Ha JOHCKOMO coedurenue aumuym gayopuo LiF

80 6004
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Hauunu na uspasyearbe Ha KeanmumamuenHuom cocmae Ha pacmeopume

MHory dyecTto mocTtoum mOTpeba /a T'M H3pa3suMe COCTaBUTE Ha PACTBOPHTE,
OJTHOCHO J1a MPETCTaBUME KaKOB € COCTaBOT (KOJUYMHCKU MM MaceH Ha €CH PacTBOP).
ITocTojar moBeke HAUMHU HA M3pa3yBambe HA KBAHTUTATMBHUOT COCTAaB Ha PAacCTBOPHTE.
Co ¢u3nuKuTEe BEIMYMHH CO KOM CE€ M3pa3yBa KBAHTUTATUBHUOT COCTaB HA PaCTBOPHUTE,
BcymHocT, Hue go3HaBame KOJIKY wmmame on pacTBopeHata cymncTaHma (WId O
pacTBOPyBavoT) BO €1C¢H pacTBOP. KBAHTHTATHBHUOT COCTAaB HAa PACTBOPHUTE MOJKE Jla Ce
M3pas3y MpeKy rycTUHaTa, KOJIMYMHCKAaTa U MaceHaTa KOHLIEHTpaIMja WK MPEeKy MaceH!
NJIIN KOJINYHNHCKHA y,Z[G.HI/I.

Havunu na uzpasysarne Ha K8AHMUMAMUSHUOM COCMAB8 HA PACIBOPUME

I'yctuna Ha pacTBopuTe O - € OJHOC OJI MacaTa Ha pPacTBOPOT M BOJYMEHOT Ha

pacTBOpOT:

P (pactBop)=m(pactBop)/V(pactBop) equaniy ce kg/dnt

Macen yaes W -e OJHOC Ha Macarta Ha OmpeJielieHa CyncTanna (pacTBOpeHa CyICcTaHIa
W PacTBOpPYBay) M BKyITHATA Maca Ha IeJIMOT PacTBOP, C€ U3pa3yBa BO MPOIEHTH
A-pactBopeHa cynicranna; B-pacrsopysau

w(A) = m(A)/[m(A)+ m(B)]%

Macena KOHUIEHTpamHja )- ¢ OJHOC Ha Macara Ha pacTBOPEHaTa CyYICTaHIla H
BOJIYMCHOT Ha PacTBOPOT

y =m(B)/V (pactBop) equanim ce kg/dnt

KoanuynHcka KOHUIEHTpPamHja C - € OJHOC Ha KOJWYECTBOTO Ha pacTBOpeHara
cyrncrania (MOJIOBHTE U BOJIYMEHOT Ha PacTBOPOT)

c=n(B)/V (pactBop) equHuIy ce mol/dnt

[Tpumenara Ha oBue GopMynu HajaoOpo ke ja chaTUMme MpeKy MPAaKTUYHU NMPUMEPH U
penraBame Ha 3a1a4d. Toa € BaKeH JIeNl 0J] HyMEPUYKHUTE BEKOU 10 MPEIMETOT XEMHja
(mornenuere ro IIpakTHKYMOT W clelere T'M BHUMATEIHO TEOPETCKUTE BEKOU CO
ACHCTEHTKHTE, DPEIIaBalkeTO HAa BaKBU 3aJauyd € MHOTY OUTEH CErMEHT 3a YCIelIHa

peanu3aiiija Ha PeAMETOT XeMuja).
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XeMHUCKH peakiuu

Kako mTo 3HaeMe 0/1 CeKOjIHEBHOTO MCKYCTBO, XEMHCKHUTE PEaKIH Ce MPOIecH
INpru KOHW HACTAHYBA4AT XCMHCKH IMPOMCHH Ha CICMCHTUTC HIIN COCZ[I/IHGHI/IjaTa IToO C€
YUYECHHIIM BO KOHKPETHHOT Tporiec. Jleka BO eleH CUCTEM Ce OJJBUBA XEMHCKa peakifja
HAjJIECHO Ke MPEro3HaeMe aKo BO TEKOT Ha MPOIECOT C€ M3IBOjyBa rac, ce MpoMeHyBa
00jaTa Ha paCTBOPOT WJIM C€ JOOMBA IIBPCT TAJIIOT-TOA CE€ BU3YESIIHU XEMHUCKHU TIPOMEHH.
Bo xemwuckure p€akuu HMaMC CYICTaHIKM INTO CC€ IMPUCYTHU Ha IMOYCTOKOT Ha
xemuckara peakija u tue ce HapekyBaaT PEAKTAHTU, u cyncranmu mro ce qoduBaar
Ha KpajoT OJ XeMuckata peaknuja, the ce HapekyBaar [[POIAYKTU. 3naum, BO
XEMHUCKUTE PEAaKIUM PEAKTAHTHTE TPETPITyBaaT XEMHUCKH IMPOMEHH M TMPHUTOA Ce
I00MBaaT MPOAYKTH.

-Ilpumep 3a eona xemucka peaxyuja

caxaposa T°C > jaraepon + BOJIA

peaxkTaHT OPOAYKTH

P€aOKTOHT
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BooOnyaen HauMH BO XeMHjaTa € XEMHCKHUTE PEaKIMH Ja Ce MPEeTCTaByBaaT CoO
MOMOUI HAa XEMHCKU paBEHKU. XEeMHCKaTa paBeHKa Ce COCTOM OJI XeMUCKH (OpMYIHU U
cUMOOJIM Ha CYNCTAHLUHUTE IITO YUECTBYBaaT BO €/HAa XEMHUCKa peakiuja. BoobuuaeHo,
Ha JieBaTa CTpaHa O]l XEMUCKUTE PAaBEHKH CE€ MUITYBAaaT XEMHUCKUTE CUMOOIH U (HOpMYITH
Ha PEaKTaHTUTE, J0JeKa XEeMUCKUTE CUMOOJIM Ha MPOIYKTUTE CE O] JecHaTa CTpaHa Ha
XEMHUCKaTa paBeHKa. bujejku 3HaeMe JeKa BO XEMHCKHUTE PEakIMM BKYIMHHOT Opoj Ha
aTOMHTE OJ1 CEKOj XEMUCKHU €JIEMEHT HE Ce MEHYBa (ATOMUTE HUTY MOXKE Jla CC YHUIIITAT,
HUTY J1a ce A00ujatT o1 “Hekaze”), XeMUCKUTE PaBEeHKH CKOPO CEKOTralll Ce M3eIHavyBaar.
[Ipu um3enHauyBameTO, MpEA XEMUCKHTE (QOpMYJIM OJ JieBaTa W JlecHaTa CTpaHa ce
numryBaat cooaBetHn CTEXMOMETPUCKHW KOE®UIIMEHTU (mo3uTwBHH IieiTd
opoesu). Toa ce mpaBu 3a OPOjOT HA UCTOPOJHU ATOMH O] CEKOj XEMHUCKU CIEMEHT Of

JICBATAa U ICCHATA CTpaHa Ha XCMHCKATa paBCHKa 1a € CAHAKOB.

-
2H, +0O, > 2H,0
| |

pPed KTaHTH NMpOIAYKTH

EBe HekosKy mpuMepH 3a XeMUCKH peakluu:
CH,+20, - CO, +2H,0

P, +50, - 2P0,

4Na+0O, - 2Na,0

Jla To pasriiegaMme NpUMEpOT Ha MpBaTa XeMUCKa PaBeHKa IITO € U3eIHAYCHA:
CH,+20, - CO, +2H,0

CTexnoMeTpHUCKUTE MHIEKCH BO OBaa XeMucka peaknuja ce: 1 npen CH,, 2 mpen
O,, 1 npen CO, u nBa mpen H,O. Ilopagm Toa mro 1 Kako CTEXMOMETPHUCKH
Koe(pUIIMEeHT He ce MuIlyBa, crexnoMmerpuckure koepunuentu npex CH, n npen CQ,

ce n3ocraBeHu. CTEXHUOMETPUCKUOT KOSPUIIMEHT HAMMILAH Mpe]] cooJiBeTHaTa Gopmyra

' MHOKH CUTC aTOMH Ha XCMUCKHUTC CIICMCHTH LITO CC BKIIYUYCHU BO Taad (bopMyna. TaKa,
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0J1 TOpHATa XeMHCKa paBeHKa riename aeka opojor Ha C, Hu O aromu of yneBata u ox
JIeCHATa CTpaHa Ha XeMHUCKaTa paBEHKA € €THAKOB.

CTexrOMEeTpPHUCKUTE KOCPUIIMEHTH BO XEMHCKHTE pAaBEHKH, BCYIIHOCT, HH
kaxyBaaT KOJIKAB E BPOJOT HA MOJIOBUTE ox cooaBeTHUTe cCOonuHEHH]a (HITH
COOJIBTEHHTE aTOMH) INTO Yy4YeCTByBaaT BO JaJcHAaTa XEMHCKa peakidja. Taka, o

xemuckara pasenka CH, +20, - CO, +2H,0 moxeme na u3BiIedeMe 3aKIydOK AeKa
BO oBaa xemucka peakuuja 1 mon CH, pearupa co n1Ba mona O, u npuroa ce nobusaar 1

mMon CQu 2 wmoma H,O. 3naum, cmexuomempuckume «Koeguyuenmu Hu 20

NOKAXNCy8aam KEanmumamueHuom OOHOC HA KOIUYecmeama HA CYNCMAHyuume uimo
yuecmeysaam 60 O0adeHa Xemucka peaxyuja. VI3paMHYBameTO Ha XEMHUCKUTE PABEHKH,
Kako M pelliaBamke Ha 3aJayd OJf MPECMETKHM BP3 OCHOBA HA XEMHUCKHTE PaBEHKHU Ce

MPEABUCHU BO TIOOMIITUPEH opMaT BO TEOPETCKUTE BEXKOU 1O TPEAMETOT XeMHja.

Knacugukayuja na xemuckume peaxyuu

[TocTojaT moBeke BHUIOBM HAa XEMHUCKHM PEaKIMM M HHUBHATa KiacuuUKaiuja €
HaIpaBeHa IJaBHO BO 3aBUCHOCT O] BUJIOT Ha MPOAYKTUTE IITO ce JoOuBaar, mpupoaara
Ha PEaKTaHTUTE, MEXaHU3MOT Ha OJBUBAIE HA PEAKIIMUTE U CI. [ eHepaTHo, XeMUCKHUTE
peaKkuy MoKeMe J1a TH MOoAeIMMe Ha CIICAHUTE TPYIIH:

-Peakiiuu Ha KOMOMHUpPAKHE WM CUHTE3a

-Peakuun Ha pasrpaayBame

-JOHCKM peakIMd W peakiMy MPH KOW Joara no mperunuranuja (Gopmupame Tamor)
(mo3HaTH Cce yITe KaKo Peakluy Ha HCTHCHYBAHE)

-Peaknnu Ha popMupame Ha KOMIJIEKCHH COSTMHEHHU]a

-Peakiuu Ha HeyTpanu3aiuja-Toa ce peakuu noMery KUCceianHu u 6a3u
-OKCcHI0-PEeaYKIIMCKH peakiuu (peakiuy BO KOU Jtoara 10 pa3MeHa Ha €JICKTPOHH)

-Peakiuure Ha cuHTe3a omdakaar peakiuu Kaae goara 10 GopMUpame Ha HOBO
COEMHEHHE O] TOEAHOCTAaBHU COSAMHEHN]a WU €JIEMEHTH.

[Tpumep:
2H,+0,=2H,0
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-Peakunu Ha pasrpaayBarme (IEKOMIIO3WIIMjA) C€ XEMHCKH PEaKkIMd Kaje joara
70 pasrpajyBambe Ha €IHO CI0KEHO COCAMHCHHE MOCIHOCTABHHU COCIMHCHUja W Ha
COCTaBHUTE KOMITOHEHTH OJf KOM TOA COCTUHEHHUE € M3TPaeHO
[Tpumep:
NH,CI (3arpeBamwe) = NH, + HCI

-Peakunu Ha joHCKa M3MEHA M PeaKkLUMU Ha NpELUNHTAIfja-Ka] OBUE PEaKLUUU
noafa 10 MeryceOHa pa3MeHa Ha jOHH M HajyecTO ce MpOoCieleHH co (opMHpame Ha
TaJIOT. JOHCKUTE PEaKkIHu ce KapaKTePUCTHYHM 3a COCIUHEHHja KOM C€ HAjuecTo Of
JOHCKa MpUpOJAa U C€ JUCOIMPAHU HAa JOHW KOra ce BO pacTBOpoT. Kaj peakmuute Ha
IperunuTanija ce 100uBa HOBO COEAMHEHHE KOE€ IITO € BO BHJ Ha TEUIKO PACTBOPIIHB

TaJor.

[Tpumep 3a peaxiija Ha MPEIUTIATALINA]A:
AgNQ, + NaCl=1 AgCl+ NaNQ,

AgCI e tanor (Temko pacTBOPJIUBO COSAMHEHUE BO BO/IA, BU/IH ja CJIMKATa ITOI0IY)

MNacCl

AgCl
precipitate

AgNDg

IIpumep 3a peakiyja Ha jOHCKA U3MEHA!

NaCl+ HNO, = NaNQ, + HCI
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Peakyuu na neympanuzayuja.

Peakiuu Ha HeyTpajHu3alyja ce peakluu IITO CE€ OJBUBAAT MOMeEry KHCEIUHH U
0a3u, MMpH ITO KaKO MPOAYKTH HA peakifjaTta Ha HeyTpanu3aluja ce 1001MBa coil ¥ BOJA.
Bo 0Boj mein, moTpeOHO € Ja 3HaeMe IITO e Toa KUCEIUHHM U 0a3u (Toa ro yueBMe MpHu

HOMEHKJIaTypaTa Ha COCJMHEHHjaTa M MaK Ke Ce HaBpaTHME BO HAPEIHHUTE JICKIIUH).
Kucenunu ce cyncrannu mro gaBaar H™ joHu kkora ce pacTBOpeHHM BO BOJA, JOJEKa

6a3u ce cyncraniy mro gaBaar OH ™ joHu Kora ce pacTBOPEHH BO BOJA.

KucenuHa + 6a3za = “con” + Bona

HCI + NaOH - NaCl+H,O

H,SO, + 2KOH - K,SO, +2H,0

3abenenika: Kora ce HaoraaT pacTBOpEHH BO BOJA, HAJTOJEM JIEN O] KUCEIMHHUTE, Oa3uTe
U COJUTE HE OICTOjyBaaT KaKO MOJIEKYJH, TYKy THE Ce IucouupaHd Ha joHH. OHue
KHCENUHH, 0a3u U COJH IITO BO BOJEH PACTBOP C€ MOTIIOJHO TUCOLUPAHHW HA JOHU Ce
napeuenu JAKU kucenunu u JAKU 6a3u.

[Tporecot Ha pa3noKyBame Ha €IHO COCUHEHNE Ha JOHU BO IPUCYCTBO HA BOJa CE BUKA
T COIIHjaItyja.

HCl (Boma) - H* +CI~

NaOH(soga) - Na® +OH "~

K,SQ(soma) — 2K* +SQ”

Kako mTo pekoBMe BO MpeTXoaHATa JIEKIHja, HAJjrojeM AeN OJ KHCEIHHUTE,
0a3WTe W CONHTE CE EJCKTPOJIUTH, a Toa 3HAYM JIeKa HUBHUTE BOJICHU PaCTBOPH
CIIPOBEyBaaT CJICKTPUYHA CHEPTHja MOpajy MPUCYCTBOTO Ha joHH (KOM Ce J00MBaaT co
JMCOIIMjallija Ha OBHE COCIMHCHHU]a BO BOJIA).

Jak eleKTpOIUT-IEIOCHO JOHU3UPAH BO BOJICHUTE PACTBOPH
Crnab eNeKTpOoaUT-AeTyMHO JOHU3UPAH BO PACTBOPHUTE
He-enekTponuTu-HejOHCKH pacTBOPH, IMOCTOjaT KAKO PACTBOPEHU MOJIEKYIIM BO BOJA-TIP.

aJIKOXOJI BO BOAA.
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Peakyuu na gpopmuparse Ha KOMnjieKcHU coeOuHeHuja

KommiekcHute coennHennja (HajuecTo ce 000CHU BO PAaCTBOP) € MOCEOCH THII
Ha XEMHCKHU COCIUHCHH]ja KOH TMOKAKYBAaT UCKIYYUTEIHO TOJieMa CTAOMIHOCT U TEIIKO
JIUCOIMPaaT BO BOJICHU PaCTBOPH.
[Tpumep:
6KCN + FeCl, - K,[Fe(CN),]+3KCl

KanmyM xekcanujanodepar

i B E
(Bl O R]= FEa CMOa]
- Fertr o

[Tpumepu 3a HEKOU KOMIUIEKCHH COETUHEHHU]a

OKcudo-pedyKuucku peakyuu uiu pedoKc peakuyuu

Okcuo-peaykuuckute (pemIoKC) peaknuu ce TaKOB TUI Ha XEMHCKH PEaKIHH
Kajge fgoafa O pa3MEHa Ha €JIEKTPOHM NOMely aTOMHMTE Ha pa3jIMYHUTE pPEaKTaHTH.
BaxHocTa Ha OKCHIO-PEIYKLIMCKUTE PEAKIMU MOXKE Jla C€ YTBPAM JOKOIKY HaOpomme
caMo HEKOM OJ] IPOILIECUTE IITO CE TOBP3aHU BO pa3MEHa Ha €JIEKTPOHHU.
OKCHI0-peyKIIMCKCH MTPOIIECH UMaMe Kaj:
- TUIIECHETO
-TIPOIIECUTE HA KOPO3Hja
-TOPEHETO Ha ropUBaTa
-peakLHUnUTE BO KUBUTE OpraHU3MU Ipu cuHTe3a Ha ATP u cuHTe3aTa Ha KUCIOPOJ BO

pacTeHujara
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-J1€JCTBOTO Ha JIEKOBUTE BP3 Pa3HUTE MUKPOOPIaHU3MHU NPU pa3HUTE OOJIECTH

-JIeJCTBOTO Ha MECTUIIUIUTE BP3 MITETHUIINTE

Bo Ouononikure CUCTEMH M BO JKUBUTE KIETKH, moBeke o1 95 % ox peakuuute
IITO Ce OJIBUBAAT C€ BO CYIITHHA, OKCHIO-PEAYKIMCKU Peakiuu. 3aroa ¢ OUTHO Ja ja
paz0epeme CymTHHATA HAa OBUE IIPOIIECH.

3a pa3iMka o] JOHCKUTE PEaKIMU WM PeaklMUTe Ha HeyTpaau3aluja, Kaj KOu He
moara 10 IpOMEHa Ha BaJICHTHOCTA HA YUYECHHUIIMUTE BO XEMHUCKUTE PEAKIIMHU, Kaj OKCHIO-
PEOYKIMCKUTE PeakIuy joara 0 MPOMEHa Ha BaJIEHTHOCTA HAa HAJMAJIKy JBa aTOMH O]

YUECHHULIUTE BO XEMHUCKaTa peakiiuja.

[Tpumep:
2Fe* + S’ - 2Fe” +Sn*

Bo oBaa peakuuja sxene3o (I1l) u kanaj () pearmpaar u pazmeHyBaar eleKTpOHH,
IpU [ITO Kako MpoaykTu ce npoodusaat sxene3o (I) u kanaj (V). BkymHHOT monHex of
JieBaTa M JIeCHaTa CTpaHa Mopa Jia Oujie eaHakoB (BO ClyuajoB Toj € 8+).
3Hauu, Aa 3amaMTHUME JeKa Kaj oKcuoo-pedykyuckume peakyuu noara no PASMEHA
(npumarve u oooasarve) na enexkmponu TOMEry peaKTaHTUTE BO Taa XEMHCKa peakildja.
[TpuToa, BakHO A2 3a 3aIIOMHU € JieKka: bpojom Ha 0od0adenu (Ucnyuimenu) enekmponu 8o
eona oxcudo-pedykyucka peakyuja MOPA oa 6ude eounaxoe co bOpojom Ha npumeHu
enekmponu! Toa e Taka 3aTroa MTO HE MOXKE EJIEKTPOHUTE CIIOOO0IHO /1a OTICTOjyBaaT BO
MPOCTOPOT KaKO HE3aBUCHU YECTHUKH.

Ilpoyecom mna oodasarwe na enexkmponu ce euxa OKCHI/JAL[UJA, nonexa
npoyecom Ha npumaree Ha enrekmporu ce Hapexyea PEJ[VKI[UJA. Tamy kajae mrTo uma
OoKcHuaIuja, Mopa na uma u peaykuuja!l Co npyru 300poBH: ako ©MaMe €/lHa CYIICTaHIIa
mTo ke ucnymtu enektponr, MOPA na uma u npyra cyncraHia mro K€ Td IPUMU THE
enextponu! Enno 6e3 npyro na ogu!!!

3a cyncmanyama wmo ucnywmuna erekmponu genume dexa ce OKCHUIJUPAJIA,
J0JIeKa 3a cyncmanyama wmo npumuna erekmponu eenume oexa ce PEJ[VIIUPAJIA.
Meryroa, Taa cyncmanwya wmo ce oxcuoupaia (maa wmo 000ana eneKmpoHiL)

npemcmaeyeéa PEJYKIIUCKO CPEJ/ICTBO! Toa e Taka 3aroa WITO €IEKTPOHUTE ILITO
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Taa CYINCTaHI[A TW MCIYIITWIA, IO pPEAyHHpale APYrHOT pPeakTaHT (CyncTaHia) BO

peakmwmjara! Ilo awmanorwja, cyncmanyama wmo ce pedyyupara (maa wmo npumuia

enexkmponu) e OKCHUIJALIUCKO CPEJ/ICTBO, 3atoa mto NpUMajKH EICKTPOHU, Taa

CyICTaHlla OBO3MOXWJIA APYTHUOT MAPTHCP BO OKCHUOO-PCAYKIHMCKATa peaKqua Ja C€

okcuaupa! 30yHyBauKH MaJIKy, HEJIU ?

OxengaLmja

cyneraHuaTa A
ucnyurra (ryom)
CHCKTPOHHU

Ae
Peday KUHCKo
Cpreacreo

Penyxkumja
cyncraHuara B
npuMa
CIICKTPOHH

B e
ORKCHOAUNCKo
CpeacTRO

Lllemamcku npuxas Ha npoyecume Ha OKCUOayuja u peoykyuja

[Tpumep 3a OKCHIO-peNyKIIMCKa peaKiija pacTBopame Ha MetaeH uuHk Bo HCI

Zn+2HCI - Zn** +H, + 2CI~

Zn° ce oxcuaupan 10 ZN** (McmymTun 2 eneKTpOHH)

H+

ce pexyuupan 1o H, (mpummun 2 enexTpoHH)

(xJTOpOT He ja MPOMEHMJ CBOjaTa BAJIEHTHOCT, M MPEA M IMOCIE peakihjaTta OCTaHaa CO

BasieHTHOCT -1.T0j HUTY ce OKCHIHMpall, HUTY C€ peAyLupa).

HMHTepHa ckpumnTa no npeaMmetoT XeMuja 3a Onwra MeguuHa

Page 100



Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

Jlpyr mpuMep 3a OKCHIO-PEIyKIIMCKa peakija € peakiyjata TmoMery
MOJIEKYJIapeH BOJIOPO M MOJICKYJIapeH KUCIOPO/I, P IITO ce J0OruBa BOjA:
2H, +0O, - 2H,0O oBa e exHa OKCHIO-PEAYKIIMCKA PEAKIHja
Bo Hea nMmame 1Be mosypeakiuu
H, —2e" - 2H" peakuuja Ha oKcupalmja

O, +4e” - 20% peaxiuja Ha peayKIHja

Tpet wiycTpupaHn mpuMep 3a PEIOKC peakilja € pacTBOPYBAmE HAa METAJOT JKEIe30 BO

IIPUCYCTBO Ha XJIOPOBOJIOPOAHA KHCEINHA!

Fe(s) + 2HCI(ag) — FeCl,(ag) + H,(aqg)

Fe (s) + 2 HCl (aq) ——  FeCl; (aq) + H, (aq)

H3pamnyeare na oxcuoo-pedyKkuuckume pageHKu

-IIpaBuiia-

-BanentHocTa Ha cekoj eeMeHT Bo ciioboaHa (aromapHa) coctojoa e HYJIA

-Kora e Bo coeaunenuja, KUCIOPOAOT MMa (HajueCTO) BAJIEHTHOCT -2

-Kora e cBp3an Bo coenuHeHnja, BOJOPOAOT MMa (HajuecTo) BaIeHTHOCT +1

-XaJoreHuTe eJIEMEHTH KOora Ce CBp3aHU MMaaT BaJICHTHOCT o1 -1

-Kora ce cBp3anu Bo coenunenuja, ankanuute Metanu (Na, K, Cs)umaar BameHTHOCT +1,

a semuoankaigaute (Mg, Ca, Sr) +2
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-IIpu u3pamHyBame Ha PEIOKC PEaKIMKUTE, HAJIIPBO T'H NMUIITyBaMe BaJIEHTHUTE OpOeBU Ha
CUTE PEaKTaHTH U MPOAYKTH M MOTOA IJielaMe KOU PEaKTaHTH CU T MPOMEHUJIE CBOUTE
BajleHTHOCTH. [loTOa mpaBUMe eIHOCTaBHA MaTeMaTHyYKa omepalja co Iell Ja BUAUME
KOJIKaB € OpOjoOT Ha MCIYIITEHH U MPUMEHH €JIeKTPOHU. Toa ke He JI0Be/e 0 CUTyaluja

MIOJIECHO 12 ja U3paMHHUME paBEHKaTa.

Ilpumep 3a uspammysarbe Ha pedoKc peaxyuu

Penokc peaknmja o1 HajeAHOCTaBEH BHUJ - peakilMja Ha METAJICH HATPUYM CO TaCOBHUT

XJop, (mpuMep 3a OKCHI0-PEAYKIIMNCKO H3PAMHYBAHE)
2Na° +Cl,° =2Na™Cl™
Na’ -le= Na™ | 2

Cl,’ +2e=2CI™ | 1 2

Hajman 3aennnuku conpkaten3a 2u3a le 2
[Tpumepu 3a peoKC peakuuu-aa ce n3eaHaqyaT

CuS+HNQ, - CuSQ +NO+H,0
Fe+CuCl, - FeCl, +Cu
H,+O, - H,0O

N3ennauyBame Ha OKCHIO-PEAYKIIMCKH pEaKIMH Ke BeKOaTe CO aCHCTEHTKUTE Ha

TEOPETCKUTE BEKOH.
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Bp&‘thl Ha xXemuckKkume peakuuu

Bo oBaa neknmja ke M3yuynMe IITO € HEOMXOJHO 3a Ja J0jAe 0 €dHa XEeMHCKa
peakiuja, KakoB € MEXaHM3MOT Ha OJIBUBAK-E HA €HA XEMHUCKA PEaKIfja, IMTO € Toa pej

Ha peakiuja u oJ1 Kou (aKkTOpu 3aBHCH Op3MHATA HA XEMUCKATa PEaKIlyja.

[To3naTto HU € JAeka pa3IMYHU TUIIOBM HAa XEMHUCKH DPEAKIMH C€ OJBHBAaT CO
pasnuuHa Op3uHa. /IBa mpuMepH 3a eKCTpEeMHO Op3a M eHa pelaTUBHO CIOpa XeMHCKa
peakiMja ce MNpUKaXKaHW Ha CIMKUTE MOAONY. bp3MHAaTa Ha XEMHCKHUTE pPEaKIIHH,
TeHEPaJIHO, HU TMOKaXyBa CO KO€ TEMIIO €JHa peaklyja MPOTEKyBa, OJHOCHO JajH Taa €
cropa, CpeIHO Op3a WM MHOTY Op3a.

Co npyru 300poBH, Op3uHaTa Ha XeMHCKUTe peaknuu HU mokaxyBa CO KOE
TEMIIO PEAKTAHTUTE Bo xemuckara peakuuja ce IIPETBOPAAT BO
I[MPOAYKTHU. OnpenenyBamero Ha Op3uHATa Ha XEMUCKHUTE PEAKIMU € OJf OrpOMHA
BaXHOCT BO Hay4yHH TOJIMIbA KaKO MITO ce ¢apmarujara, papmMakoxemujara (1ejCTBOTO
Ha JICKOBHWTE), AarpoxeMmujara, MeTajHaTa WHAYCTpHja, OpraHcKkarta WHIyCTPH]a,

MEIULMHATA U MHOTY JAPYTH.
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Mpumep 3a ekcTpemMHo 6p3a peakuyuja Mpumep sa onopa peakuyuja

e npupogHaTa Koposuja Kaj
HeKou mMeTanu

Ha roperbe Ha Bogopof co Kucropog
CueHa of HecpeKaTa Ha LienenuHoT

Hindenburg seo
New York se 1937 roguna

[Mpumep 3a excTpeMHO Op3a peakiivja Ha TOPEHE Ha BOJOPO CO KUCIOPO.

Cuena ox HecpekaTa Ha nenennaor Hindenburggo New Yorkso 1937roauna (j1€B0)

[Tpumep 3a criopa peakiiija ¢ MpUpoAHATa KOPO3Hja Ha HEKOU METasH (IIECHO)

Heka nmame eiHa peakiija o OMIIT BU MPETCTABCHA CO PEaKIIMOHATA IIeMa
A - npoaykTu

¥ Ha IMOYETOKOT Ha peaklyjaTa BO CHCTEMOT HEKa € NMPHUCYTEH CaMO PEaKTaHTOT A.
bp3unara Ha xemmckara peakiuja € JIepUHHpaHa Kako NpPOMEHa Ha MOJIOBUTE Ha
PEAKTaHTOT A €O TEKOT Ha BpeMmeTo. Bo MaremaTnuku oOJMK TOa MOXKeE J1a Ce 3amuile

KakKo.

—(A[A]/at) =K[A]"

(3HaKoT “-” € mopajM Toa MITO KOJIMYECTBOTO HA PEAKTaHTOT A ce HaMallyBa CO TEKOT Ha

BpeMeTo). Bo TOpHHOT XeMHUCKH U3pa3 co [A] € O3HAauCHa I0YeTHATa KOHIIEHTpaluja Ha

peakTaHToT A, 3HaKOoT “A” e 3HaK 3a MpoMeHa, t e Bpemero, K € KkoHcTaHTa Ha Op3WHA Ha

XEeMHUCKaTa peakiyja, JoAeKka M ce HapeKyBa pejl Ha peakiujara.
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3a ropHata peakiija OXI OIIIT THI, A —> MPOAYKTH, 3aBUCHOCTA INTO ja MPHKAKYBa
MpOMEHaTa Ha KOJMYECTBOTO Ha PEaKTAaHTHUTE M MPOAYKTUTE CO TEKOT Ha BPEMETO €

MPUKaKaH Ha CIICAHUOT IpaduK.

; — m— PeakTann A
10 l —es— Tlpoavkr

mol
b,
i1
Y

0& -
N =

3 04 . »
5 ] - ~]
r p
= . E 3 \!
= / )
¥ /

.o

n] 10 20 a0 40 a0 ol

Bpenic min

On rpadukor MokeMe 1a 3a0ele:KuMe JIeKa Ha MOYETOKOT Ha peakmujara (BO
BpeMe t=0) BO CHCTEMOT TOCTOM CaMO PEaKTaHTOT A, J0JeKa KOHICHTpaIfjaTta Ha
npoaykture ¢ 0. Co TekoT Ha BpeMeTO, KaKo XEMHCKaTra peakiHja MpOTeKyBa,
KOJIMYECTBOTO Ha PEaKTaHTOT A C€ HaMalyBa, JA0JeKa KOJIHYECTBOTO Ha MPOIYKTUTE Ce

3roiemMyBa. Toa € 3HaK JieKka ce OJJBBA XEMHCKa PeaKiija BO CHCTEMOT.
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3aKoH 3a 6p3uuama Ha XemMucKkume peakuuu

Heka nmame egHa peakiyja o OMIIT THI MPETCTaBeHA KaKo:
A+B->C

3a oBaa peakiiija, Op3uHaTa Ha XeMHCKaTa peakirja ¢ qeuHupaHa co u3pas3or:
bp3una na xemuckama peaxyuja = k[A]m[B]n

Kaze [A] u [B] ce TMIOYCTHH KOHICHTpAlluy Ha peakTaHTuTe A U B.
M-pe] Ha peaKknujaTa BO OTHOC HAa A
N-pex Ha peakiujaTta BO OAHOC Ha B

M-+N-BKYIIEH pe/l Ha peaKiyjara

3Hauw, 1a 3alIOMHUME JIeKa “pej Ha peakijata’ € eKCIOHSHTOT IITO Ce MOjaByBa
Ha TEPMOT Ha KOHIIEHTpAIlMja O]l pEaKTaHTUTE BO PaBEeHKaTa 3a Op3WHA HAa XeMHCKara
peaknuja. Penor Ha peakuujata HajuecTO UMILTUIMPA KOJKY MOJEKYIH O]l TOj pEaKTaHT
Ce MHBOJIBUPAHU BO JIETEPMUHHPAYKHOT YEKOP Ha Taa peakivja Ha MOJEKYJapHO HUBO
(e Mopa Jnma e cekoram Taka). Pemor Moxe Ja ce OINpeleIH  camo
EKCIIEPUMEHTAJIHO. I'nenajku ru caMo XeMUCKUTE paBEHKH, HHE HE MOXKEME Ja T'o

orpeaenuMe peaoT Ha peaKilfjaTa HapoJHO KaKaHO “0J/1 OKO”.
-3a peakuujata o [1pB pen, ekcrmoHeHTOT € 1
-3a peakmujata ox Brop pen, eKCoHEHTOT € 2

-3a peakuujaTa on Tpert pen, eKCIOHEHTOT € 3 UTH.
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Iozneo na peakyuume na MUKpoCKONCKO HUBO
-Kako mMoxke &a ce mojenar XEMHUCKHTE PEaKIMH KOTra TH TeJamMe O MHKPOCKOICKO
(MonekynapHo) HUBO?

Kora ce pabotu 3a EnemenTtapuu Peakimm Ha MoJeKylapHO HUBO, COOJBETHA
nozenba Ha peakUUTe MOXKEME Ja U3BPILIMME BP3 OCHOBA Ha TOA KOJIKY MOJIEKYJIH O]l

peaKTaHTUTE y4eCTBYBaaT BO XEMHCKaTa peakiiyja.

-MOHOMOJICKYJTApHU PEAKIIMH, BO HUB KAaKO PEaKTaHT YYeCTBYBa CaMO €JHA MOJICKYJa.
TakBu ce Ha TpUMEp peakIMUTe HA peapaHkKUparme Ha MOJICKYJaTa Ol elHa BO Jpyra
reoMeTprcKa cocTojoa (Cis-transizomepuja, reOMETpUCKa H30MEPHja U CJ1.)
-BuMosieKyTapHU peakiiy, TaKBH CE PEAKI[MUTE BO KOM YUECTBYBAaT JBE YECTHUKU KaKO
peaKkTaHTH

-TpuMoJIeKyJIapHH PEakiliy, TAKBU CE HA MPHMEP PEaKIMUTE BO KOM YYECTBYBaaT TPH

YECTHYKHU KaKO peakTaHTH (BaKBH PEAKI[MH CE MHOT'Y PETKH) UTH.

Ilpumep 3a monomonexynrapua peakyuja e mpancgopmayuja na 2 emen 6o 1, 3-ouen
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(F)
LA e

H (FE)

IIpumep 3a buomonexyrapua peakyuja e peakyujama nomery 6éooa u BF,

Mooen 3a cyoupu nomery uecmuukume 00 peaxmanmume KaKO HEONX00HOCH 34

oogueare Ha XeémMucKkume peakyuu. AKmueupaH KOMnjeKkc u euepzuja Ha axmueauuja

Kora ru pasriegyBaMe XeMUCKUTE PEAKIIMU Ha MOJICKYJIapHO HUBO, IOTUYHO € Ja
Ce TPETIOCTaBH JeKa 3a O0a 00joe 00 XeMUcCKa peaxyuja nomery yecmuykume 00
peaxmanmume, mue eonocmasno MOPA JIA CE CYJIPAT. Cyaupute Mery 4YeCTUUYKUTE
O]l peaKTaHTUTE CE€ 3HAYM HEOIXOJICH MPEAYCIIOB 3a OTIIOYHYBaWkE U OJBUBAKE Ha €IHA
XEeMHCKa peakuuja. MeryToa, Hako CyIMpUTE Ce HEOMXO/IeH YCIOB, CAMUTE CYAAUPH HE ce
1 JIOBOJIEH YCIIOB 32 OTIIOYHYBAaH-€ HA €JHA XEMHUCKa peaKiifja.

Bo npunmum, Tpu ycinoBH Mopa Jga OuIaT HCHOJHETH Ha MHKPOCKOIICKO
(MonexynapHO) HUBO, CO IIeJT €/IHA peaKilfja Ja ce OJIBUBA U Ja OuJie yCIelHa, a Toa ce:
-MonekynuTe 01 peakTaHTUTE MOopa Jia ce CyaparT;

-ITonox6ara Ha MOJIEKYITUTE MOpa J1a Ouie TakBa J1a THE OMIAT OPHUEHTUPAHH MTOBOJHO-
CO HHUBHHUTE DPEAaKTHBHHM Tpynu U Aa ¢GopMupaaTr €lIeH aKTUBUPAH KOMIUIEKC, KOj €

uHTepMeauep (MPeoHO COSNMHEHUE) TIOMEry PEaKTAaHTUTE U MTPOTYKTUTE;

HMHTepHa ckpumnTa no npeaMmetoT XeMuja 3a Onwra MeguuHa Page 108



Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

-Cyaupute MOpa Jia ©Maat TOBOJIHO eHepruja (0MHOCHO YECTHUKUTE OJ] PEaKTAaHTUTE Ja
Oougar A0BOMHO Op3u), CO Iea jga OMaaT YCIeNIHH W Ja ce MPEMHHE O IpeoaHaTa
cocToj6a KOH MPOAYKTUTE Ha Taa XeMHCKa peakIiiyja.

Bo BTOpPUOT NPCAYCJIOB 3a YCIICHIHO OABHUBAKLC HA XCMHUCKHUTC PCAKIIMH, CIIOMHAaBMC
eleH TepMUH “akmusupan komniexc'. IMEHO, Kaj CUT€ XEMUCKH PEaKIMH TJIeJaHu Ha
MOJICKYJIapHO HHUBO TIOCTOHM €/IHAa COCTOj0a HapedyeHa MpeojaHa cocToj0a wim coctojda Ha
aKTUBHpaH KOMIUIEKC. Toa €, BCYIIHOCT, eJHa HecTaOmIIHA cOCTOj0a Ha HHTEPMETUEPHO
COCIMHEHHE IIITO € COCTABEHO O] CUTE aTOMHU Ha PEAKTAHTUTE YYECHHUIIM BO XEMHCKATa
peaknmja. KapakTepucTHYHO CBOjCTBO 32 AKMUBUPAHUOM KOMIIEKC € TOa IITO nocedysa
MHOZY BUCOKA eHepeujd. AKO TIOTJICTHEME €/ICH OMIIT TpauK Ha CHEPreTCKUTE MPOMEHH
IITO Cc€ CIIydyBaaT BO TEKOT Ha €IHA peakiiyja, ke 3a0eneknMe JeKa Ha MaKCUMyMOT Ha
eHepreTckaTa KpuBa OAroBapa, BCYIIHOCT, EHepryjara Ha TOj akTUBHUpaH Komruieke. OBaa
eHepeuja wmo 00208apa HA MAKCUMYMOM 00 KPUBAMA Ce HAPeKy8d eHepauja Ha
akmueayuja, M Taa, BO CYIITHHA, € MUHUMAaJIHATA CHEPryja MTO € HEONXOIHA J1a UM Ce
JIOHEeCE Ha pEaKTaHTUTE 3a Ja MOXE Ja OTIoYHe peakiujata. OTKako eHeprujara
JOHECEHa Ha peaKTaHTUTE Ke OHMle eJHaKBa CO CHEprujaTa Ha aKTHBHPAHUOT (NIPEOJICH)
KOMILJIEKC, TOTAIl MTOCTOjaT CUTE MPEIYCIOBH 3a GOpMUpame Ha MPOIYKTUTE, 3aT0a IITO

MOTEHIMjaTHaTa Oapuepa Ha peakijara ke Oujie HaJMuHaTa.

*,.ir
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m’-‘; AKRTHEHPUH

B
Konmicke
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FrepZuje Ha
(r,r;iT(umu%r_rja
1
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Lnepruja

Enepeemcku npoghun 3a peakyujama 3a npemeoparbe na eoer peakmaunm A 60 npooykm
B. Enepeujama na akmugayuja e MUHUMAIHAMA enepeuja wimo mpeba oa ce 006ede Ha

peaxmanmom A 3a 0a xemuckama peaxyuja ouoe 803MON*CHA.
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Daxkmopu wimo eaujaam ep3 Op3uHaAmMAa HA XeEMUCKAMA peaKyuja

Kako mTo kaxkaBme, 3a Ja J0jAe A0 YCICIIHO OJIBUBAKE HAa €IHA XEMHCKa
peaxiyja, HEONMXOACH YCIIOB € Ja MOCOTH CYAHMP TMOMel'y YeCTUYKUTE OFf PECaKTaHTHTE.
Cynupute mMopa na Oumat eheKTUBHHM, OJHOCHO THE Ja OWIAT CO JOBOJHO BHCOKA
eHepruja, co 1en Aa Ouae HaJAMHHATa MOTCHIMjaTHaTa Oapuepa 3a YCIEIIHO OJBUBAHE
Ha XEMHUCKara peakiuja. 3a ga Oupar cyaupure eQeKTUBHU, HEONMXOAHO €, 3HAYH,
YeCTUYKUTE MITO YYEeCTBYBaaT BO XEMHCKATa peakiidja Ja uMaaT rojiemMa Op3uHa, Ja ce
MTOBOJTHO OPUEHTUPAHH M CEKAKO, YECTHUKHUTE OJ1 PEaKTaHTHUTE J1a OMJaT BO JTIOBOJICH OpOj

(3HauM 1a OMAAT BO pEATHBHO roJieMa KOHIIEHTpaIlKja) IPUCYTHH BO CHCTEMOT.

I'nasnume ¢haxmopu wimo énujaam na dp3unama Ha eOHa XemMucKa peaxKyuja ce.

-KOHYeHmpayujama Ha peakmanmume-KOIKY € TOorojieMa KOHIICHTpalyjara Ha
PEaKTaHTHUTE, TOJKY € TOrojeM OpOjoT Ha YECTUYKHU Of PEAaKTAHTUTE IITO CE MPHCYTHU
BO CHCTEMOT, a CO TOa IOrojieMa € U BepojaTHOCTa Jia J10j/1e 10 CYAUPH-TOA Ke TOBEE J10
3rojieMeHa Op3uHa Ha XeMHUCKaTa peakinja

-memnepamypama-Bo TIPUHIIMII, TIOBUCOKA TeMIlepaTypa OW 3Havena morojiemMa
eHepruja W morojieMa Op3WHA HAa YECTHYKUTE OF PEaKkTaHTHUTE, a CO TOa € IorojemMa
BEPOjaTHOCTA 32 YCIEIIHU CYAUPH-TIOrojieMa Op31Ha Ha XeMHCKaTa peaKiyja

-NpUCycmeo Ha Kamaiuzamopu-KaTaau3aTopuTe Cce€ CYINCTAaHIMH IITO ja
3a0p3yBaaT XeMHUCKaTa peakiiija Ha Pa3IMYHH HAYMHU, HAJYeCTO MOKaXYBajKu eheKTH
Bp3 3roJeMyBamke¢ Ha pPEaKTUBHATA MOBPIIMHA BO PEAKIHOHHOT CHUCTEM, CO IITO
NPUIOHECYBAaaT 3a IIOJIECHO OJBUBAkC HA CYIUPUTE TOMEYy YECTUYKUTE Of
peaktanTute. Karanuzaropure MoxaT 1a OMaaT o OpraHCKa W HEOpTraHCKa MpUpoja, a
KapaKTepUCTUYHO 3a HHUB € TOAa IITO Ha KPajoT Ha XEMHUCKHUTE PEaKIUU THE OCTaHyBaaT
XEMHUCKH HETIPOMEHETH.

-NOBPUIUHAMA HA peakmaHmume WM Ha KaTalM3aTopoT (Kora peakTaHTHTE M
KaTaJM3aToOpOT CE IIBPCTU WIIM TACHH CYICTAHIIN).

Tpeba na ce ucrakHe BO OBOj e JieKa MOPAcTOT Ha Op3MHATa Ha peakiyjara co
TeMmreparypara Oujga MpoydyBaHa OJ IIBEACKHOT HaydHuk Svante ArheniusMako

HajrojeM Opoj Ha peakIMu Ce OJBUBAAT MOOP30 (CO MorosieMa KMHETHKA) Ha TIOBUCOKA
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TeMmIeparypa, Tpeda 1a ce 3Hae Jieka 3aBUCHOCTa Ha Op3MHATa Ha XeMHUCKaTa peaKiifja oJ1
TeMIepaTypara He € JIMHeapHa.
W3pa3or miTo ja mpeTcraByBa 3aBUCHOCTa Ha KOHCTaHTaTa Ha Op3MHATa Ha €JHAa XEMHUCKa

peaxaigja oJf TemrepaTrypara uMa o0JHK:

k — Ae—Ea/ RT

OBa e mo3HaTaTa ApeHHyC-0OBa paBEHKa 3a 3aBHCHOCTA HAa KOHCTaHTAaTa Ha Op3uWHaTa Ha
xemuckara peakija (K) o1 remrnepaTypara ¥ Taa MMa eKCIIOHEHIIM]aJIeH O0JIHK.
Bo Hea o3HakuTe 32 PU3MYKHUTE BETUINHU CE:
Ea-enepruja Ha akTHBanuja
R -yHuBep3anHa racHa koHcTanTa (R = 8314Jmol*K ™)
T-TepMoIMHAMHYKA TEMITEpaTypa
A-ApennycoBa koHcTaHTa (pakTop Ha PpekdeHImjaTa Ha MOJICKYICKUTE CyJUPH ILITO CE
e(QeKTUBHH, OJHOCHO CYIUPU CO KOPEKTHAa OpHEHTalWja Ha MOJIEKYIHTe). A ¢
cnenr@udHa KOHCTAHTA 32 CEKOj BUJ] HA XEMHCKa PEaKIlrja.

I'padukoT Ha 3aBHCHOCTAa Ha KOHCTAHTaTa Ha Op3WHATa Ha XEMHCKaTa peakifja o

TeMIepaTypara ro uMa CJIeIHUOT OOJIUK (€KCIIOHEHIIMjaTHa 3aBUCHOCT).

= ,
3 2 52107 A |
T /
S L
o2, 20m107 4 !
o= /
=
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= O /
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) A
= 5 010" e
o] g
w7 -
oo T T T _'7_ T T T ¥ T T T ¥ 3
250 275 200 325 350 275 400 azs
DABHCHOCT Hit KOHCTUHTHOTI Hit ﬁ""'il THU T Ha XeMHHCKOaTO
P UH]I O TeMITe pary paTi

3asucrocm Ha KoHcmaumama Ha 6p3uﬂama Ha xemuckama peam;uja 00

memnepamypama
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Brnujanuero Ha TemmepaTypata Bp3 Op3uWHaTa Ha XEMHCKHUTE PEaKIUU Tpapuukud e

MPHUKaXaHO Ha CIEAHUOT IUjarpam:

CobHa T

Higher
temperature
IMoBucoka T

E, (minimum
energy required
for reaction)

: 262 kJ/mol
Energy

Opx nujarpaMoT ce riiena JeKa MaKCUMyMOT Ha €HEpreTckata KpuBa MpPH IMOBHUCOKA
TeMIeparypa € JajeKy MOHH30K OJOIITO Ha coOHa Temmeparypa. Toa 3Hauu JeKa
eHeprujaTa Ha aKTHUBallMja Ha XEMHCKaTa peakiuja € JalieKy ToMajia Ha IOBHCOKa

TeMIeparypa.

Kamanuzamopu

Kako mro mpeTxomHo pekoBMe, TojieM Opoj Ha XEMHCKH PEaKIH Ce OJIBUBAAT CO
Mana Op3uHa Ha coOHa Temmeparypa. 3a Jga ce 3a0p3aaT BaKBUTE XEMHUCKH PEaKIIHH,
obuuHo ce ynoTtpedysaar cyncraniu HapeueHn KATAJIM3ATOPU. Katanuzatopure ce,
3HA4M, CYNCTAHIM IITO ja 3roJieMyBaaT Op3WHATa Ha XEMHUCKHUTE PEaKIMH, HO Ha KPajoT
O] peaKkIMUTe OCTaHyBaaT (XEMHCKH) HEMpOMeHeTH. Karanu3zaTopuTte He ce peakTaHTH
WIM TPOIYKTH BO XEMHCKUTE pEaKIWH, TYKy THE HHIMPEKTHO YYeCTByBaaT BO
3roJIEMYyBambETO HA Op3MHATA HA XEMUCKHUTE PEaKIIHH.

Bo 3aBuCHOCT 07 Toa BO KakBa arperatHa cocToj0a ce KaTalu3aToOpUTe W

pEaKTaHTHTE, IOCTOjaT IBa BUIa HAa KaTaJIn3a.
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-Xomoeena ramanuza-Kora KaTaln3aTOpOT € BO HCTa arperaTHa cocrojoa Kako u
peaKTaHTHUTE
-Xemepocena rkamanuza-Kora KaTalu3aTopoT € BO pPa3lIMyHa arperaTtHa cocrojoa on

pEaKTaHTHUTE

I'padukoT mITO TO MpUKAXKYBa CHEPTETCKUOT MPODHI HA €THA XEMHUCKa peakilfja BO

OTCYCTBO U BO MPHUCYCTBO HA KAaTAJIM3AaTOP € MMPUKaAKaH Ha CIICAHATa CJIMKA.

A
ﬂ '.‘.-l-l- EEETXLIRR] Ea
= Ea(r\'umu.m.;u}
o

E

»
NS, 4

[TpoaykTi

Kako mro moxe nma ce 3abenexu o rpadukoT, MPUCYCTBOTO Ha KAaTaIM3aTOpP BO
CHUCTEMOT 3HAYMTEIHO ja HamMalyBa €HEprujara Ha aKTHUBAIlMja HAa PEAKTAHTHTE M TOa
JIOBEIlyBa JI0 3rOJIeMYyBame Ha Op3MHATA HA XEMUCKHUTE PEAKIIIH.

Bo Hajronem gen ox peakmuHTe IITO CE OJBHMBAaT BO MPHUCYCTBO Ha KaTalH3aTOPH,
MOBpIIMHATa Ha KaTaJM3aTOPOT € Taa IITO OUTHO BiWjae Bp3 Op3WMHATAa HA XEMHUCKHUTE
peakmu. Enen mpuMep 3a yrorara Ha KaTaJU3aTOPUTE BO 3rOJEMYBameTO Ha Op3uHaTa
Ha XEMHCKHUTE PEaKLUy € JaJIeH Ha IIeMaTa JaJieHa Ha Clie/IHaTa CTpaHa!

-PeaKqua Ha €THUJICH CO BOAOPOA BO NMPHUCYCTBO Ha IIJIaTHHA (MeTaJI) KaKoO KaTajau3aTop.
C2H4(g) + Hz(g) - CzHe(g)

-Peakuujara e ersorepMHa HO ce OJBMBAa MHOTY OaBHO 3apajau rojemara eHepruja Ha

aKTHBAIM]a
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-Bo mpucyctBo Ha MeTanqHa MOBpIIWHA (BO KOHKPETHHOT Cilydaj METaJieH TMpaB O]
IUTaTHHA) peakiidjaTa ce OJBHBA MHOTY Op30 JypH M Ha COOHA TemIieparypa
-[ToBp3yBameTO0 Ha BOAOPOAOT CO METAJHATa MOBPIIMHA OBO3MOXKYBa 3HAUYUTEIIHO
HaMallyBam€ Ha aKTHBALMOHATa €HEpryja Ha MPOLECOT Ha IUCOLMjalija Ha MOJIeKyaTa
Ha BOJOPOJHH aTOMHU.

-[ToBp3yBameTO Ha peaKkTaHTHTE CO METallHaTa IOBPIIMHA IO 3ToJieMyBa OpOjOT Ha
e(CKTHUBHM CyIUPH IITO TOBEIYBaaT JI0 XEMHUCKa peakiija (mopact Ha KOHCTaHTaTa A BO

apeHnycoBaTa paBeHKa)

O PeakumjaHa eTHACH €O BOLOPOI BO MPHEYCTBO HA @®
naaTHHa (MeTal) KaKo KaTaansarop. 1
CaHyg) + Hag) > Gl
O PeakumjaTae er3oTepMHa HO ¢e OIBHBA MHOTY
GaBHO 3apall roJeMaTa eHeprija Ha akTHBauja.

<

€TallHA MOBPUIHHA

O Bo npueyerso Ha MeTaaHa NOBpLINHA (BO
KOHKPETHHOT ¢1VUa) MeTaAeH NpaB O N1aTHHA)
peakumjaTa ce OaBHBAMHOTY Gp30 1ypH I Ha coGHa
TeMmepaTypa.

O [loBp3yBamkeTo Ha BOJOPOLOT CO MeTaTHATA
MOBPLIHHA OBO3MOXKYBA 3aHUHTETHO HAMATYBakhe
Ha AKTHBALHOHATA €HePrija Ha NPOLECOT Ha
AHCOUMjaLMja HA MOJEKYIaTa Ha BOJOPOIHH
ATOMH.

O TloBp3yBamkeTo Ha peaKTaHTHTE CO MeTalHaTa
MOBPLUIHA FO 3roaeMyBa GpojoT Ha epeKTHBHI
CVAHPH WTO J0BedYBAaT 10 XeMICKa peakuitja
(MOpacT Ha KOHCTaHTaTa A BO apeHHYycoBaTa
paBeHKa)

Bnujanuero Ha KaTtanm3aTopuTe Bp3 Op3WHATa Ha OJBUBAETO HA OMOJIOLIKUTE
IPOLIECH € OJl OPOMHA BAXKHOCT 33 MPABUJIHO (DYHKIIMOHHPAHE HAa KUBUTE KIETKH.
Karanusaropute mTo ru 3a0p3yBaaT XEMHUCKUTE PEAKIMM BO OMIIOUIKUTE CUCTEMHU Ce
HapeueHH eH3MMH (3a HUB Ke yuyuMme mnoBeke Bo KypcoT buoxemwuja). Ensumwure ce
NPETeKHO OPTaHCKH CYICTaHLIM (Haj4ecTO MPOTEHUHH, T.C. MOJMMEPU COCTaBEHU O
aMUHO KHCEJIHMHH) IITO MOJXAT Jia ja peryiaupaar Op3uHaTa Ha OrpOMEH Opoj XEMHUCKH

peakiuu MTO C€ pEeJIeBaHTHU BO OHMOJOLIKUTE CHUCTeMH. EH3uMHTE ce HajuecTo
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crenu(pUYHU, OTHOCHO JIeNyBaaT caMO Ha ONpeesIeHN PeaKIMK WK CYIICTaHIIUH IITO Ce
HapeKyBaar CylncTpaTH.
[Ipumep 3a KaTaTUTHUYKO JENyBalkbeé HAa CH3UMHUTE € Pa3jokKyBambeTO Ha MACTUTE U

jarnexunparure 1o CO, u H,O Bo BogeHa cpenuna.

CsH,,05(aq) + 60, (ad) U TE"- 6CO, (aq) + 6H,0(ad)

Tepmodummuka U xXxemucka pamuomesrica

I[a MNpeTHOCTaBUME [CKa MMaM€ CJIHA OIIITa XCMHUCKa peaKqua HamumiaHa co

cjJcaHara peaKI_II/IOHa OIIITa mema.
A+B o C+D

U J1a TIPETIOCTaBUME JIeKa Ha IMOYETOKOT BO CUCTEMOT MOCTOjaT CaMO pEaKTaHTUTE A U
B. Kako mTo peakiujara oTIoO4HyBa, Taka KoindecTBara Ha A u B ce HamamyBaar co
TEKOT Ha BpEMeTo, Jojeka KonuuecTBaTa Ha mpoayktute C u D mporpecuBHo ce
3rojemyBaar. Meryroa, kKako kojuuectBara (MojoBute) Ha mpoaykrure C u D ce
3rojieMyBaat, Taka IIOCTOM BEPOjaTHOCT M THE Mel'y cebe 1a pearupaaT, ¥ IaK OJ HUB J1a
ce 100MBaaT MOYETHUTE PEaAKTaHTH.

Bo exgen moMeHT, fgoara 10 u3eqHauyBame Ha Op3MHUTE HA TUPEKTHATa U HA MOBpaTHATa
peakimja, ¥ peakiyjara Kako Ja € MpUBHIHO BO MHUpYyBame. Bo Taa cutyanuja, Beinume
JieKa peakigjaTta MoCTUTHajJa cocToj0a Ha XeMHUCKa paMHOTeXa. 1100 noumom xemucka
pamHomedsica noopazbupame cocmojoa 80 xemuckume peakyuu npu Koja Op3uHume Ha
oupekmHama u noepamHama peaxkyuja ce eOHAKsU, maka Wmo KoHyeHmpayuume Ha
peaxmanmume u npoOyKmume He ce MeHy8aam 60 meKom Ha 8pememo.

Jla ro pasriename IpUMEpOT Ha CHHTe3a Ha jogoBogopoaot HI ox Bogopox H, u
jon J,Ha moueTokoT Ha peakuujaTa BO CUCTEMOT I'M UMaMe MPUCYTHHU CaMO IOYETHUTE
peakrantu H, u J,. Kako peakmujara oTmouHyBa, Taka peakTaHTUTE NOYHYyBaaT Ja
pearupaat mery cebe u goara 10 GopMHpame Ha IPOAYKTOT HA peaklrjaTa joA0BOIOPOT

HI (oBaa peakmuja ke ja HapedyeMe AMpeKTHa peakiyja). [Iputoa, moara 10 HaMaTyBame
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Ha KOHIIGHTpalldjaTa Ha pEaKTaHTUTEe Kako (YyHKIMja OJ BpPEMETO, JoJeKa
KOHIIEHTpanujara Ha mpoayktor HI ce 3romemyBa co TekoT Ha Bpemero. Bo eneH
MOMEHT, Kora KOHLeHTpalujara Ha npoayktoT HIl ke Ouzae MOBONHO rosiema, MOCTOH
BEpOjaTHOCT 3a nauconyjanuja Ha mnpoxykror HI. Ilpuroa, mpomykrtute ox Taa
auconmjaija Ha HI ke Ommar mouerHure peaktaHtH Bo cuctemor H, m J,(oBaa
peakuuja ke ja HapedeMe IOBpaTHa peaknuja). Bo eneH MoMeHT, ke 1ojue 1o
U3eHauyBamke Ha Op3MHUTE Ha JAMpEKTHaTa M Ha MoBpaTHarta peakuuja. [Ipu Taa
cocToj0a, BeIMME JIeKa CUCTEMOT € BO XEMUCKa paMHOTEXKa M NMPUBUAHO U3IJIeAa JeKa
peaknujara He ce ofBuBa. LllemaTcku u rpaduuKky 0BOj MPUMEp € MPUKaKaH Ha CJIeAHATA
CIIUKA!

[Tpumep: cuHTE3a Ha jJogOBOIOPOA 01 Bogopox H, ujon J,

H,+Il, - 2HI “cuHTE3a Ha JOAOBOIOPOT
2HI - H,+J, “ nucornujainyja Ha jJOAOBOIOPOA
concentration = et 2H CNH ZHI = Ha+ 1
mol -1 -
HI
|== - o~ . -
Ho 2 eqibrian Ha, 2 sqiltriam
slhate shate
tine = lime =

Fpa(j)uuu Ha epemenckama 3a6UCHOCm Ha Konueﬂmpauujama Ha peakmaHmume u

npooykmume 3a peakyujama H, +1, - 2H| u 3a peaxyujama 2Hl - H,+J,.

CocrojbaTta Ha pamMHOTEe)Xa € O3HAYCHAa CO IUIABO 3aCEHYaH Jiell Ha TOPHHUTE
rpapuny. Ha Tue 3aceHueHHU IenoBU Iiegame JeKa co TEKOT Ha BPEMETO He Joara Jio

IIPOMEHAa Ha KOHIEHTPAIMUTE HAa PEaKTaHTUTE U MIPOAYKTHTE BO 0Baa XEMHCKA PEaKIInja.
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3akon 3a dejcmeo na macume
Jla mpeTnocTaBUMe JieKa UMaMe eJHa OIIIITa XeMHUCKa Peakiirja OJ] CJIeIHUOT THII
aA+bB+cC+...= pP+qQ+rR+..
Kaze [P],[Q],[R],[A],[B],[C] ce cuMOO0JIH 32 paMHOTEKHUTE KOHIIeHTpanun Ha P, Q, R, A,
B u C, moneka a, b, ¢, p, ¢, te CTeXHOMETPUCKUTE KOSHHUITHEHTH BO XEMHCKAaTa paBeHKa
IITO CTOjaT MpPEeJ COOABETHUTE PEAKTAHTH M MIPOTYKTH.
KoncranTara Ha pamHoTexka K 3a ropHaTa peakiyja e repuHupaHa co u3pa3or:
o [PIR
[A[B]’[c]
On u3pa3oT riaename JeKa KOHCTaHTaTa Ha XeMHUCKaTa paMHOTeXka € AepuHupana
KaKO OJIHOC Off TPOM3BOJOT HA PAMHOTEKHHTE KOHIICHTPALMU Ha pPEaKTAaHTHTE U
MPOU3BOJIOT HA PAMHOTEKHUTE KOHIICHTPAIMU Ha MPOAYKTUTE, IPU IITO CEKOj WICH O
KOHIICHTPALMUTE € CTEIICHYBaH Ha CTEXUOMETPUCKUOT WICH MPE]] COOJIBETHHOT XEMHUCKH
cuMO0J1 BO XeMucKaTa paBeHka. [Ipumep, 3a peakiujara

H,+1, - 2HI , xoHcTanTaTa Ha paMHOTEXa ke Ouze neuHUpaHa CO U3PA30T:

K =[HIJ/([H.]1.)

Ha oBa MecToO, JIOTHYKH CE MOCTaBYBa MPAIIakbETO, KOE € MPAKTHYHOTO 3HAYCHE
Ha KOHCTaHTaTa Ha XeMHUCKaTa PaMHOTEXa?

OxaroBopor Ha OBa Ipamiame Ce Haora BO JepUHHUIMjaTa 3a KOHCTaHTa Ha

paMHOTEXa ¥ MOXe J1a c€ 00jacHU Ha CJIICIHUOT HAYMH:

aA+bB+cC+...= pP+qQ+rR+...

PPl
[AF[BFICT

Koea K>>1: pamMHOTeX aTa € IOMECTeHa KOH NMPOJYKTUTE HA pPeaKlMjaTa-Tue ce
(daBopu3UpaHU; PAaMHOTE)KHUTE KOHLEHTpPAIlMM HA TPOAYKTUTE CE€ IOTOJEMH Of

PAaMHOTC)KHUTC KOHOCHTPAIUH HA PCAKTAHTUTC.
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Koeca K<<1: Bo peakmujata ¢$aBOpU3UpPAaHU CE€ PEAKTAHTUTE, PAMHOTEIKHUTE
KOHIICHTPALlMd HAa PEAaKTaHTHTE CE IOTOJIEMH OJ THE Ha TPOIYKTHTE BO XEMHCKAaTa

peakiuja.

3Hauu, 8peOHOCMA HA KOHCIMAHMAmMa Ha XeMUCKAMa pamHOmMexcd Hi NOKAXCY8d
Ha Koja cmpana e pasopusupana xemuckama peaxyuja (60 MOMEHMOM Ko2a peakyujama
Ke ja docmucHe XeMUcKkama pamHomedtcda), 0OHOCHO 0anu OOMUHAHMHA Gparkyuja 60
cucmemom ce npodykmume unu nak peakmanwmume. KOHCTaHTaTa Ha paMHOTEXa €
MHOTY OWTEH TepMOJMHAMHUYKH IapaMeTap, CIope] Hea MOJKeMe J1a ce OpHEeHTHpaMe Ha
KOj HAauMH J1a ja TOMECTHME XEMHCKaTa paMHOTEKa BO HACOKA IITO HAM HH OJIroBapa, T.e.
Jlai /12 ja TIOMECTHME peaKifjaTa KOH 3rojeMeHa KOHIIEHTpaIija Ha MPOAYKTH WA KOH
peakTaHTu. BpenHocTuTe Ha KOHCTAHTHUTE 3a XEMHUCKaTa paMHOTEXa Ha pa3HU TUIIOBU
XEMHUCKH pPEaKIMM HaoraaT OrpoMHa NpPUMEHA BO pa3HM TPAaHKH HAa OpraHCKaTa |
XEeMHUCKaTa HHAYCTpHja, IPH MPOU3BOACTBOTO HA JIGKOBH KaKO M TP HCIHUTYBAKBETO HA

,Z[ejCTBOTO Ha JICKOBUTC U TOKCUHUTC BO KUBUTC OPraHU3MHU.

HOMeCTyBal-Le Ha paMHOTEXKATA BO XEeMUCKUTE peaKIIun

Ilpunyun na Le Chatelier

MHory BakeH NpPHIOHEC KOH pa3OuMpameTo Ha cocTojbaTa Ha XEMHCKaTa
pamHoTex)ka nan ¢paniyckunor Hayynuk Le Chatelier. Toj, umeno, ru nedunupan
YCIIOBHUTE 32 MOMECTYBalkhe Ha XEMHCKaTa paMHOTEKa BO 3aBHCHOCT O] MpUpOjAaTa Ha
IMpoMeHaTa IITO OJHAIBOP K& MYy ja JOHECeME Ha €IeH CHCTeM INTO Ce Haora BO

paMHOTEXa.

Cnopen npunuunot Ha Le Chatelier;/lokonky Ha eneH cucrem mTo ce Haora BO
XEMHCKa PaMHOTEXa, OJTHAJIBOP My Ce HaHece HEKOj cTpec (IpoMeHa), Kako Ha mpUMep
IpOMEHa Ha KOHIIGHTpalWja, HPUTHCOK, TEMIEepaTypa, ..TOraml paMHOTeX,aTra BO
CHCTEMOT K€ ce IMOMECTH BO HacOKa IITO € CIIPOTMBHA HA BHECEHATa MPOMEHA, OJTHOCHO
BO HAcOKa BO KOja CHCTEMOT K€ ja HeyTpalu3upa, Ke ce CIPOTHCTaBU Ha BHECEHaTa

MIPOMEHaA.
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[Mpununor va Le Chatelielke ro uinyctpupaMe Ha efieH KOHKPETEH PUMED:

Ilpumep: I'acHa paMHOTEKA

N,(g) +3H,(g) 71~ 2NH,(g) +toplina

BHUCOK IIPUTHCOK U BUCOKa TEMIIEpaTypa

3Ha4M Ja MPEeTIoCTaBUME JIeKa TopHaTa peakifja € BO cocToj0a Ha paMHOTEXa U
Jla BUIUME KaKo MTPOMEHaTa Ha YCIIOBUTE Ke BJIMjae BP3 MPOMEHATa Ha paMHOTEeXaTa.
Cera na BUIuMe Kako MPOMEHATa Ha HEKOM OJ1 YCIIOBUTE Ke BIIMjaaT Ha IIOMECTYBAHETO

Ha paMHOTEKaTa Ha TOpHATa XEMUCKa PeakIlnja.

Ilpomenu 6o Konyenmpayujama unu nPUMUCOKOmM
3a peakuujata N,(g)+3H,(g) = 2NH,(9)
3roJieMyBambe Ha KoHHeHTpanujata Ha N, w/wmm H, wim npuTHCOKOT, ke mpenu3BHKA

IIOMECTYBAabE HAa paMHOTEXKAaTa CIpeMa 3rojleMeHa MpoayKiuja Ha npoaykToT NH,

AKO TaK BO peakiyjara

N,(9) +3H,(9) = 2NH,(9)

ce HamMany KoHueHTpanyjata Ha NH,;(zokxonky Ha mpumep NH, ce noBenyBa HauBOp OX
CHCTEMOT), TOTall MaK Toa Ke TMpeIu3BHKa IMOMECTYBalkbe HAa paMHOTE)KATa KOH
3rojieMyBame Ha KOHLeHTpanujara Ha NH,

IIpomenu 60 memnepamypama

N,(g)+3H,(g) = 2NH,(g) + Torunna

Ogaa peakiyja e er3orepMmHa (ce oca0001yBa TOIUIMHA). AKO KOH OBOj CHCTEM
J0BelleMe OJHABOpP TOIUIMHA, TOTAll CHUCTEMOT K€ C€ CIPOTHUCTAaBU HA JIOBEACHATa

TOIINIMHA a0AHaABOP, a paMHOTCXKaTa Ke ce IOMECTH Ha JIEBO CIipeMa pCaKTaHTUTE.
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3HauM MPEeKy OBUE TPUMEPH IeAaMe JeKa paMHOTE)KaTa CEKOrall ce MOMEeCTyBa Ha
CIIPOTHBHATA CTPaHa O]l BHECEHAaTa MpoMeHa. Ja pa3mMuciuMme 3a CiiefHaBa MPaKTHYHA
cUTyanuja:

IIpumep

-KomnerntuBHa peaknuja nomery CO u xucnopogor O, co xemornodunor (Hb) moxe
Jla ce TMPETCTaBH CO peaklujaTa:

Hb(O,), +4CO=Hb(CO), +40,

Kako, cnopen npunimnor va Le Chatelier,ke ce crnpeun tpyewmero CO? Aa) Jla ce
srosiemu nputrcokoT Ha O, , 0) na ce Hamanu nputucokot Ha O, , B) na ce orcrpanu Hb?

HITo Tpeda 1a 3anoMHHUME O 0BAA JEKIHja:

-Kako ce nedmHupa KOHCTAaHTaTa HAa XEMHUCKAaTa paMHOTEXKA

-Jla ce 3Hae ma ce HamuIe W3pa30T HAa KOHCTAaHTaTa Ha XEMHCKAa PaMHOTEXa, aKo ¢
JasieHa HeKoja XeMHCKa PaBeHKa

-Jla ce 3Hae na ce ompenenar KOM ce€ CIMHUIIMTE HA KOHCTAaHTaTa Ha XEeMHCKara
pamMHOTeXa 3a OIpeielieHa peakiiija MpeTCTaBeHa CO XeMHUCKa paBEeHKa

Jla ce 3Hae BO KOja Hacoka Ke ce MOMECTH XEMHCKaTa paMHOTEeXa Kaj elHa XEMHCKa
peakmuja, ako ce MPOMEHAT HEKOW O] YCJIOBHUTE IITO BIIHMjaaT BP3 XEMHCKaTa peakiiuja

(copen npuniunior Ha Le Chatelier).
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Kucenunu u oazu

Bo cekojaHEeBHHOT XMBOT 4YECTO CE€ cpekaBame cO MOMMMTE KuceluHa, 0as3a,
KHCEJIOCT Ha pacTBOp, 3akucenyBamwe M cil. Kucernocta wmnm 0a3HOCTa Ha MHOTY
OMOJIONIKH CUCTEMH € OJUTy4yBauKH (DaKTOp 3a YCIEIHO (MM HEYCICIIHO) OJIBUBAbE HA
rojeM Opoj Ha XEMHCKH MU OMOXEMHCKH peakimu. Taka Ha mpumMep, 3roJIeMyBambEeTO Ha
KHCEJIOCTa WM 3T0JIEMYBAETO Ha 0A3HOCTA HA PACTBOPUTE BO OMOJIOIIKMTE CUCTEMH U
BO KJICTKUTE (HAjYECTO PEaKIMUTE BO KICTKHTE CE OJBMBAAT BO HEYTPAJIHU CPEAUHH, BO
pactBopu co pH ox 7 mo 7, 5)Moxe aa noBeae A0 3HAYUTEIHA HETaTUBHH €(PEKTH BO
(YHKIIMOHUPAKHETO HA KIETKUTE U IO CMPT.

Kucenocra Ha nouBUTe U KHCEIOCTa HAa BOAATa c€ ()aKTOPH OJf OTPOMHO 3HAUYEHE
3a KBAJIMTETOT HA CUTE PACTUTEIHU NPOAYKTH. Bo 0B0j 11en ke ru n3ydnme aepuHULMNATE
3a KHCEJIMHU U 0a3u ¥ HEKOM OJ MO3HAYajHUTE CBOjCTBA HA OBHE BAXXHU COCIUHECHM]A.
[Iputoa ke ce 3agpkuMe M Ha ACPUHULIMUTE 32 KBAHTUTATUBHO H3pa3yBambe Ha

KHcenocTa U 0a3HOCTa Ha paCTBOPHUTE, MPEKY M3YUyBamke Ha KOHIENTOT Ha PH.

Arrhenius- oBa Teopuja 3a KHCEJIHHHU U 6a3u

[IpBaTa peneBanTHa nepuHUIMja (TeopHja) 3a KUCEIHMHUTE U Oa3uTe, ITO HUE U
JICHeC HajuecTo ja ymoTpeOyBame, ja jgan MmBEACKHOT Xxemuuap Svante Arrhenius,
(mobutHuk Ha HoGemoBa Harpama 3a xemuja Bo 1903 roauna). Criopen ApeHHnyc-oBara
TeopHja 3a KHCEIMHU U 0a3u, KUCeTMHA € CeKO0ja CYICTaHIIa IITO BO BOJICH PACTBOP MOXKeE
na 6une nonop Ha H ' jomu (mporonu). Cropen oBaa Teopuja, XJIOpHIHATA KUCEIUHA
HCI e kucenuna, mopaay Toa IMTO Taa BO BOJICH PACTBOP MOXKE Jla JUCOLMpPA U Ja Jaje
H"joun (u mopmanuo xnopuauu Cl~ amjonm). ucoumjanmjara (IITO MIpeTCTaByBa
NpOIIEC Ha Pa3jioKyBame Ha €HO COCJAMHCHHE Ha jJOHH KOra ce pacTBOpa BO BOJa) Ha
HCI moske 1a ce mpeTcTaBH o caeIHaTa XeMHUCKa PaBEeHKa:

HCl - H" +CI~
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Cnopen Apenmnyc, 6a3za ce nehmHUpa KaKo COSAWHEHHE IITO BO BOJCH PAaCTBOP €
noHop Ha xunpokcuaau OH ~jonu.

[Tpumep, NaOH e 6a3a 3aToa mTO BO BOJEH PacTBOpP MOXKE Ja JUCOIUpA U Ja
naze xuapoxcuaan OH ~jonu (1 cexako Na'katjonn). Juconmjanujara na NaOHmoxe
Jla ce TMPETCTaBH CO CIICIHATA XEMHICKa PaBeHKA:

NaOH - Na" +OH"

[TogonHa ce mojaBuiie HEKOH HEIOTMYHOCTH (Kaj OMpeeieHd COCIAUHEHH]a) BO
Apennyc-oBata TeopHja 3a KHCeIMHH W 0Oa3u, ma Bronstedu Lorey passuie HOBa
Teopuja, Copes Koja:

Kucenuna e moHOop Ha mpoToHH (TOa OCTaHyBa MCTO KaKO M Kaj TeopujaTa Ha
Apenuyc)

[Tpumep: HCI » H* +CI~
MeryTtoa, cera TepMUHOT 0a3a € JeUHUPAH KAKO CYINCTaHIA IITO € aKIenTop Ha

IIPOTOHU
[pumep: NH, +H™ - NH,
3naun, cnopexn bpenmren-Jlopuesata teopuja, coenunenuero NH, (amonwmjak)

npercraByBa 0asa, 3aToa ITO MOXe Ja akuentupa (ma mpumu) nporonn H™. Osa

COeIMHEHHE, CIIOpE/I MPETXOHATA Teoprja Ha APEHHYC, HE MOXKeEIle J1a ce KIacupuimpa

Kako 6a3a 3aroa mrto He coapxu OH ~joHu BO CBOjOT COCTaB.

CHJIHM ¥ ¢JIa0M KHCEJIMHHU U 0a3u

MHory 4ecTo BO MpakTHUKara ce cpekaBamMe CO TEPMHHHTE CUJIHA KHUCEIHHA,
cuiHa 6a3a, cimaba 6aza wiu cimaba kucennHa. Taka Ha MpuUMep, 3a XJIOpUHATA KHCEIIMHA
Wi 3a cyadypHaTa KUCEIMHA BEJIMME JIeKa Ce CHJIHM KHCEIIMHH, JIoJeKa 3a OIeTHATa
KHCeTMHA BeIUMe Jieka e ciaba kucenuHa. [IpuToa, 3a HATPUYM XUIAPOKCHU]] BEIUME JIEKa
e cuiHa 0a3a, J0/eKa 32 aMOHHUjaK BeluMe Jeka e ciaba 06a3za. Tepmuuute “cuiiHa M
cmaba’, BO CyIITHHA, C€ MPUMEHYBaaT CO I J1a TO U3pa3aT CTENEHOT 0 KOj KUCEIIMHHUTE
u 0a3uTe ce JUCOIMPAHM Ha JOHH, KOra K€ ce pacTBopaT BO Boja. Toa Hajaobpo ke ro

o0jacHMME TIpeKy cieaHaTa [IeMa U MPEeKy JABETe CIMKU KOH Ce€ aJeHH OJ0TY:
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CHJIHH ¥ ¢JIA0M KHCEJIMHHU U 0231

» CHJIHM,, -1IeJIOCHO JOHU3UPaHH BO BOJIA
» CJ1abu,, -IeTyMHO JOHU3HPAHU BO BOJA

IIpumep: cunna kucenuna: HCI (8o Boga) H ™ + Cl~
Axo pactBopume HCI Bo Boza, Toram Bo BogeHHOT pacTBop ke umame camo H™ u Cl~
jOHH, a HEMa Jla UMa Lesu Heaucouupanu Moiekynmu HCI

Cnaba xucenuna: HAC (Bo Boga) - ~ H'+Ac
Bo Bogen pacteop Ha HAC uma H* u Ac™ jouu, mefyroa uma u ronem 6poj na HAC
MOJIEKYJIH IITO C€ HEIUCOIUPAHHU.

Ha cnukara mogony nMame ciiydad Ha e€llHa CHJIHA W Ha €/IHa ciiada KUCelnHa.
Kaj cunnara kucenuna HCI, kora ke ja pactBopume BO BOJa, BO BOJACHHOT PacTBOpP HE
nocrojar noseke Heauconupanu monekynu na HCI, tyky nocrojar camo H™ u Cl~ jonu.
3naun, kucenunata HCI memocuno (100 %) nuconmpana va jouu. Ilopaam Toa, HCI ja
HapeKyBaMe CHJIHA KuceinnHa. Kaj omerHara KHMcenHHa, TaK, Kora Ke ja pacTBOpHME BO
BOJIa, BO BOJEHHOT PAacTBOP UMaMe ofpeneH Man 6poj Ha H ™ jonu u Ha anerarnu AcC
aHjOHHU, Mel'yTOoa BO BOJICHHOT PAacTBOpP MMaMe MHOTY IIOTOJIEM Opoj Ha HEIMCOIMPAHH

monexymu og CH,COOH (umu HAC, kako mro e HamuimaHo Ha cnukarta). ITopanu toa

IITO OIETHATa KHCEINHA BO BOJCH PAacTBOP CaMO JEIYMHO Ke JIUCOIMpa Ha JOHH, Hea ja

HapeKkyBaMe cllaba KUCETWHA WU CJ1a0 eJIeKTPOJIUT.

Weak acids DO NOT completely dissociate in water.

Strong acids completely dissociate in water. Add acid to water!!

Add acid to water!!

g

HCL — > H+ and Cl- HAc W
100% ionization HAc = acetic acid = H-0-C-CH
3

H+ and Ac¢ and HAc

partial ionization

(reso) HCI e cunna xucenuna, maa e yenocho oucoyupana 6o 600a

(0ecno) HAC e craba kucenuna, oenymmo oucoyupana 60 600a Ha joHU
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Jawunama wna xucenunume u bazume KEAHMUMAMUEHO Ce uspasyea cnopeé

nusnama KOHCTAHTA HA JTUCOLIMJALINTA:

3a exHa KUCenMHA Ja uMa XxeMmucka Gopmyna HA u mTo Bo BOAEH pacTBOp MOXKE
Ja TUCOIMpa CIIOpe]] paBeHKAaTa:
HA=H" + A"
KoHcranTara Ha auconyjamyja Ha Taa KucelimHa Ka e neduHupaHa Kako:
Ka=|H*|A|/[HA]

AKO GpojHaTa BPEIHOCT Ha KOHCTAaHTATa Ha AMCOLHMjamuja e moromema ox 107,
TOTalll 3a Taa KHCEeTuHa Wiu 06a3a BelIuMe JIeKa € jaka.

3a yTBpAyBame Ha KHCEIOCTa WM 0a3HOCTa Ha JTQJICHW PAaCTBOPH CE KOPUCTAT
cyncranuuu Hapeuenn MHIMKATOPU. Unaukatopute ce NpUPOJHUA WM BEIITAYKU
CYIICTaHLM KOM LITO ja MEHyBaaT 00jaTa Ha HUBHHUTE BOJACHU PAaCTBOPU BO 3aBHCHOCT OJ
KHCeNnocTa WK 0a3HocTa Ha cpeauHara. EneH o Hajctapute uHaukaTopu e litmus mro e
BO CYIITHHA €KCTPaKT O] 3eJeHYYK, U KO] ja MEHyBa 0ojaTa O] I[pBE€HAa BO KHCEIH
pacTBOpH, 10 CMHA BO 0a3HM pacTBOpH. Jlpyru mo3Hatu mHauKaTopu ce alizarin, methyl

redu phenolphthalein.

Ilpomena na 6ojama Ha UHOUKAMOPOM JUMMYC 80 3ABUCHOCH 00 KUCENLOCMA HA
cpedunama
Kako mro cmomMmHaBMe MPETXOJHO, KOTa TH W3ydyBaBME Pa3jIMYHUTE BHIIOBH Ha

XEMHCKHU peaKkiliy, KUCEIIMHUTE U 0a3uTe pearupaar Mery cebe, U Taa peakimja ce BUKa
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peaknuja Ha HeyTpanu3anuja. [IpuToa, Kako MPOAYKTH Ha peakidjara MoMery KuceiarmHa

u 0a3a ce qoOuUBa CoJI ¥ BOJA.

KucenuHa + 60aza — "coxn” + Boxa

HCl + NaOH - NaCl+H,O

ButHa pa6ora aa ce sanamtu!!! Cyagypnama xucenuna e MHooozy onacHa u acpecusHa

KUCeIUna, u kKo2a cyipypHa xKuceiuna mpeba oa ce paspeou 6o 6oda (0a ce nanpasu
pacmeop co nomana KOHYeHmpayuja), Hajapéo 60 cadom 60 KOj 20 epuiume
paspedysarwemo mpebda oa ce cmasu BOIA, na nomoa KUCEJIMHA. HajnecHo ke
3almaMTUMe KaKOB € PEIOCIEeNOT MPHU pa3pelyBameTo, MO Toa IITO BO MaKeAOHCKATa
a30yka OykBara B e mpen K, na 3uauun npso B(oga) na K(ucenunna), Taka 6apem Kaj MeHe

Toa (PYHKIIMOHUPA 32 JIa IO 3aIaMTaM PEeIOCIIeIOT.

Aemojonuzauuja na eéooama u PH-nauunu na uspazyearne Ha Kuceaiocma

u baznocma Ha pacmeopume

Hako e MHOO000OTY Cl1a0 eIeKTPOJIUT, U BOJATa, 10 OJPEJCH Mall CTEICH, MOXe
na gucommpa (T.e. Ja TpoM3Bene CONCTBEHH joHM). XeMHCKara paBeHKa 3a

JHCOIIHjanrjaTa Ha BOJaTa MOXKe JIa Ce MPETCTaBH Ha CICIHUOT HAUWH:
H,O0+H,0 = H,0" +OH"

3HauM, MpU AUCOINMjaljaTa Ha BOjAaTa, ce J00WBaaT H3O+ joun (HapeueHH
XHAPOHHYM jOHH, KO ce BCymHocT H ¥ joHM conBaTupanu co eqHa MOJIEKyJa Ha BOJA)

u OH ™ anjonu. CaMKOBHTO, MPOIECOT Ha AMUCOLMjallMja HA BOAATe Ke ro MpPEeTCTaBUME

KakKoO Ha CJIegHaTa 1IeMa.
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OBoOj mpoyec na Oucoyujayuja Ha camama 6004 ce GUKA ABMOJOHU3AYUJA HA
600ama. ABTOjOHHM3AIM]a € 3aToa IITO BojaTa caMma o1 cebe ce JOHM3Upa, IPH MITO eaHa
MOJICKYJIa Ha BOJa Urpa yJjora Ha KHcejaruHa (OHOp Ha MPOTOHH), a Ipyra MOJIEKyJa Ha
BOJIa Urpa yJjiora Ha 0a3a (aKIenTop Ha MPOTOHHU).

JlokoJIKy 3a peakiujara
H,O0+H,0 = H,O"+OH"
ro HamMuIIeMe U3pa3oT 3a KOHCTaHTaTa Ha PaMHOTEXa, TOJ U3pa3 Ke U3TJie/ia Baka:

« = [H:0"JoH"]
[H.0]"

[lopanu TOa 1ITO BOJAaTa € MHOTY cCJIa0 EJIEKTPOJIUT, paMHOTEXKHATa
KOHIIEHTpanyja Ha BoJara [HZO] ke Ouae NpakTHYHO HACHTHYHA CO MOYeTHarTa
KOHIICHTpallMja Ha BoJa (kKoja € MHOTY rojieMa u u3HecyBa okony 55, 5 mol/L,cekoj mro
ke MOKake KaKo € OBaa KOHIEHTpaunuja JoOHeHa, JA00MBa eHa OIleHKa MOBeke Ha

. Bo Toj ' [H,0[ 6
ucnut!!!). Bo T0j ciydaj, tepmor |H, OJl TOPHHOT H3pa3 MOXXeMe CIO000IHO 1a
CMeTaMe JeKa € KOHCTaHTeH, W Ja Tro mpedpiuMe Ja MHOXH CO KOHCTaHTaTra Ha
XEeMHCKaTa peaknuja raaeHa norope. Taka, ke ro qodueme CleTHUOT U3pas:

— 2 _ + - = -14 2 -6
Kw = K[H,0 = [H,0* JoH"] = 10x10**moPdm
Koncrantara KW ce BHKa jOHCKM IPOWM3BOJ Ha BOJAaTa M TOj IMPOHM3BOM €

ne(UHUPAH CO U3PaA30T
Kw= |H,0" JoH"|
BpennocTa Ha JOHCKHOT pou3Bo Ha BojgaTta KW u3HecyBa
Kw = 10x10 *mol*dm™ (BHuMaBaj Ha equHUIMTE!) WK CO APYTrH 300pOBH
MPOU3BOIOT HAa PAMHOTES)KHUTE KOHIEHTpAIMA Ha |_H3O+J|_OH_] JOHHTE BO BOJEH
pacTBOp CEKorail € eHAKOB Ha:
|H,0" JoH"|= 10x0™moPdnm®
bunejku oBHe BpEeTHOCTH 3a JOHCKHOT TIPOM3BOJA W 33 PAMHOTEKHHTE

KOHIEHTPAllMU Ha MPOTOHUTE U HAa XHUJPOKCHIHUTE JOHU CE MHOTY MajH, HalpaBeH €

o0uj1 3a palMoHaNM3alKja BO MaTeMaTHYKa CMHUCIA, CO LEN Jia JI0jJeMe 10 BPEIHOCTH
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MPEKy KOW CIHOCTaBHO Ke MOXKEME Jila 3HaeMe KaKBa € CpeIuHaTa BO JIaJIeH PacTBOpP,
Jad KHceda, 0a3Ha WIM HeyTpalHa. MaTeMaTHMYKHTe W3pa3d W HM3eJHadyBamara ce

JaZCHHU BO ClIeaHaTa meMa.

Kw=|H,0" |JoH"|= 10x10™**mol?dm®

AKO HampaBHMe HETaTHBHO JIOTAPUTMHUPARE OJ1 JICBO U O] JICCHO, TOTall JIOOMBaMe
~log(Kw) = ~log|H 0" |~ log|oH " |

—log(Kw) = pKw, pKw=—log(10™*) =14

—Iog[H30+]: pH

- logloH"|= poH

pH + pOH = pKw=14

pH =14- pOH; pOH =14- pH

-Koea pH = pOH m.e. mocaw xoea [H+] = [OH-] umame neympanna cpeouna

-Kora pH < pOH (Toram KoHueHTpanujata Ha cnoboguute npotond (mm H,O") e

morojieMa oJi KOHIIEHTpaijata Ha ciaoboguure OH ™ joHM), u Toram uMMaMme Kucena

cpeanHa
-Kora pH > pOH , Toram cpenunara e 6a3Ha, 3aToa MITO |_OH _] > |_H 3O+]

Ma 3anomnume:

. + .
-Ko2a Konyewmpayujama Ha |_H3O ] JjOoHU 80 eden 800en pacmeop e noz2onema 00

KOHYyeHmpayujama Ha |_OH _] JjoHnume, moeawi eenume 0eka cpeouHama 60 pacmeopom e
KUCEJIA.

-Koea, nak, Kowyewmpayujama Ha |_OH_] joHume 60 eden pacmeop e nozoiema 00

. + .
KOHYyeHmpayujama Ha |_H 0 J JjoHnume, moeawi enume 0exa cpeounama 60 pacmeopom e

bA3HA.
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-Kora KOHIIeHTpalujaTa Ha |_H3O+] JOHHM BO €JICH PacTBOp € €THAKBA HAa KOHIICHTpalKjaTa

Ha |_OH _] JOHMTE, TOTalll BeJIUMe JieKka cpeanHara Bo pactsopot ¢ HEYTPAJIHA.

W3pazeno npeky BpeaHoctute 3a PH, ropHute TBpAema MOXKE Ja C€ IpeTrcraBaT Ha

CIICIHUOT HAYHH:

Kora pH < 7, 00cpennnara Bo nafieH BOJCH PACTBOP € KUCEIA,;
Kora pH > 7, 00 cpenunara Bo JajicH BOJICH pacTBOp € Oa3Ha;
Kora pH = 7, 00cpeannara Bo IafieH BOJCH pacTBOP € HEYTpaHa.

EBe kako Ha elleH elleraHTeH HauyWH, CO yrmoTpeda Ha YHCTa JIOTHKA M cO yrmoTrpeba Ha
nebunnnuuTe U u3pazute Ha Kw u pH moxeme na mpecmerame Koiaky 6u 6wio pH Ha
qucrTrartra BoJaa.

Aemojonuszayuja na éooama, PH na oouuna 60oa

[H:0°|=[oH"]

Kw = 10x10™*mol*dm™
[H,0°[H,07|=10x0%
[H,0°] =10x0
[H,0%]=10x07
~log(H,0"]) = ~log(10x107)
pH = -log(H,0"]) = 700

Ha crnemnata cnuka e mpeTcraBeHa qo0pa CIMKOBUTE WITYCTpalldja O KOja MOXKE Jla ce
3a0eneku Kako ce JABMKHA PH Ha BOJAEHHWTE pacTBOPU OJ PA3MYHH CYICTAHIU, U KaKO

(co xom maremarnyku omneparuu) moxe ox PH mw pOH ma ce mnpecmeraar

xoHuenTpamuute Ha H ™ (umu H,O") u OH ™ jonuTe BO €1eH BOJIEH pacTBOP.
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pH Scale

@i ... [H[0H]=1x10™
o pH = -log[H']

(e-Household
o Ligh qq ammena s .
© Mol - l i H
& Fo® 104 magnesis [H - antl Og( p )
F10? g4
g t—Baking soda -
OH = -log[OH
B = . {=—Human blood p Og
S+ 107 =—Pura watar
= : Mtk
105

| wor. |OH']=antilog(-pOH)

4+ Tomaloas

:
B
B

4 4 - - L

Lt ek .. Acidic solution: pH <7
2
;
0

Acidic

| -Leman juice

| Neutral solution: pH="7
e Basic solution: pH > 7

Bo crnennata Tabenma ce JaqeHM TNpHMEPU KAakO C€ MEHYBaaT BPEIHOCTUTE 3a

xouuenrpanuure Ha H* 1 OH ™ jonwute Bo 3aBucHoCT o1 PHu pOHHa cpenunara.

pH + pOH = 14

[H*'] | [OH"] pH pOH
10° 10-14 0 14
10! 10-13 1 13
102 10°12 2 12
102 10°1! 3 11
10 10719 4 10
10 10°° 5 9
106 108 6 8
1077 1077 7 7
10-8 106 8 6
10°? 10 9 5
10°10 10-# 10 4
10-11 103 11 3
10-12 102 12 2
10-13 10! 13 1
1014 10° 14 0

EBe ymire eneH KoprceH mpuMep 3a cKajlaTa v 3a 3HauemeTo Ha PH:
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pH Ckana

o~ A
- e
& e‘v ‘\\é‘ & oé& 69@
o av & L& & W & . &
T ¢ & L8 s &8 *
O FEaSE S DA J&S & <
R S F EIENTE & 2" ~
& @ S F SO S ¢ N
- = N . . . » . L g e . . . .
H 0 1 2 3 4 5 6 7 & 9 10 11 12 13 14
P
U Y Y I I A [ I I
Increasing acidity pH<7 Neutral Increasing basicity pH>7
| | | | I | | | | I | | | I |
011 107 107 107 107 100 10 107 10°* 10 107" 107" 107" 107" 10°™
[OH | 107" 107 107 107" 107 107 107 107 10 10 10 107 107 107 1

Kako pH ce HamaavBa o 7 KOH L. TaKa ce 3TOIeMVBa KICeTOCTa:
Kako pH ce sroaemvBa o1 7 KOH L4, Taka ce 3rodenyBa Oa3HOCTa

Kaxo pH ce namanyBa ox 7 koH 1, Taka ce 3rojieMyBa KHCEIOCTa;

Kaxo pH ce 3ronemysa on 7 koH 14, Taka ce 3rojieMyBa 0a3HOCTa,

Illmo mpeba 0a ce 3uae 00 osue 1eKuuu 3a Kuceaunu, oazu u pH:

-IIITo ce eneKTpoNHTH, MITO € EIECKTPOJIMTHA TUCOIH]jainja’?

-Kako MosxeMe 01 KOHCTaHTaTa Ha XeMHCKaTa paMHOTEkKa Jia Tpero3HaeMe Jald JaJeHO
COEZIMHEHUE € CJIad UM jaK eIEeKTPOIUT?

-JlepuHuimy 3a kucenuHM U 6a3u, TUCOIM]jallja HA KUCETHMHHU U 06231

-Jlepununmja 3a pH u pOH, nedunuimja 3a joHcku MPOM3BOJ HA BOJATA, /1a CE 3HAE J1a
ce npecmeraat PH u pOH kora ce gafeHN KOHLIEHTPALMUTE HA jaKH KUCEIWHU WIH jaKH
0a3u

-Jla ce 3Hae 1a ce npecmera KoHneHTparnujara Ha H ™ uin OH ™ joHuTe BO pacTBOp, ako
e maneno pHwm pOH.

-Kako criopen Bpennoctute Ha pH u pOH ke 3Haeme manu cpeamHaTta BO pacTBOPUTE €

Kucena, 0a3Ha WM HeyTpaJlHa.
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ydepu

[Tox mouMoT nyghepu e nonpasdupame xemucky cucmemu wmo He 003801y8aam
Haenu npomenu Ha PH 6o pacmeopume, npu wmo Ha cneyughuyen HaAUUH 20
Heympanuzupaam 0ejcmeomo Ha jakume KUcenuHu u jaxume 6asu.

OmnmTo e mo3HaTo JeKa rojieM Opoj Ha peaklMu BO XeMHujaTa U OHmoxeMmujaTa ce
OJIBUBaaT caMoO Mpu TouyHO ompexaeneHa PH. Taka Ha mnpumep, HajroleM Oen Of
peakuuuTe BO JKUBHUTE KIIETKH CE€ OJBMBAaT BO BOJEHU pacTBOpHU kaae PH ce ABmxH
nomery 7,00u 7,50.Jl0o6po ce 3Hae Aeka cexoja mpoMeHa Ha PH moBemyBa 10 MpoMeHa
Ha KUHETHKaTa U JI0 TPOMEHa Ha MEXaHU3MUTE Ha OMOJIOIIKUTE CUCTEMH BO ToJieM Opoj
Ha OMOXEMHUCKHU pacTBOPH, a TOA € OCHOBEH MPEAYCIIOB 3a MPEIN3BUKYBakEe Ha CTPEC BO
kietrkute. [loHaramy, mo3HaTo € Jieka TojeM Opoj o7 MEAMKAMEHTHTE MOKaT 1a OujaT
aKTUBHU CaMo P TOYHO OIpeiesieHa KUCEeIOCT Ha OMOJIOUIKUTE CUCTEMH.

[Topanu cero oBa, a u mopaau rojgeM Opoj Ha IPYr'H MPUUYMHH, HEOMXOAHO € BO
1a0opaTOpUCKH W BO OMOJIOIIKM YCJIOBH Ja MMaMme pacTBopu uue PH ke Oune
KOHCTaHTHO. 3a da ce ocueypame deka Hawume pacmeopu ke umaam PH wmo nema oa
ce menysa opacmuuno (koea 80 pacmeopom Ou 000aie 00PedeHoO KOIUYeCmeo Ha jaKa
KUCeNUHa unu jaka 6asza), ynompebysame cucmemu uwmo ce HapeyeHnu nygepu.

Ilygpepume ce xemucku cucmemu, wimo ce cocmojam 00 c1adu KuceauHu u
KOHjy2upanu 6a3u Ha mue KUCeJUHU, Udu c1aou 6a3u u KOHjy2upanu KuceauHu Ha
cooogemnume cnadbu 6azu. Ilycpepume umaam ceojcmeo oa He 003601y8aam Ha2lU
npomenu Ha PH na sooenume pacmeopu, koea 6o Hug 6u ce dodane mMaiu KOIUYUHU HA
jaxku xucenunu unu 6asu. Bo OBOj Jen CIOMHaBME TEPMHMHU “KOHjyrUpaHu 0a3u u
KOHjyrupaHu KucenuHu . Bo ciegHuBe npumepu ke oOjacHMME INTO 3HAYaT TUE
TEPMHUHH.

Heka mmame pacTBOpeHO BO Boja HeKkoja ciaba MOHOIPOTOHCKA KHCENHHA.
ITpuroa, Heka kucenmuHata uma ommTa (Gopmyna HA. Bo Boma, oBaa KucenumHa ke

AUCOoLUpa HA CIICAHUOT HAYMH:

HA+H,0 = H,O" + A
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3naun, kucenunata HA ke muconmpa Bo Boja M ke Aajae XuapoHuyM katjon H,O'wm

KHCEJIMHCKH OCTaTOK A’ aHjoH. AHJOHOT A" ce BHMKa KOHjyrupaHa 0a3a Ha KUCeIHHaTa
HA.

[To anamormja, AOKONKy MMaMe efnHa ciaba 0aza B pactBopeHa Bo Bona, BO
BOJIGHHOT PacTBOP Ke ja ©UMaMe ClIeZIHaTa pAMHOTEXa!

B+H,0 « BH" +OH"

Katjonor BH" ce HapekyBa koHjyrupana kucennna Ha 6aszara B.
Hexon mpumepu 3a cmabu KUCEITMHU W HUBHHM KOHJYTHMpaHH 0a3u W ciiabu 06a3u ¥ HUBHHU

KOHJyTUPaHU KUCEJIMHU Ce JaJIeHU MOI0IY:

CH,COOH+H,0 = H,0" +CH,COO

OIICTHA KHCEINHA arerar
(cmaba kucennHa) (koHjyrupana 60a3a Ha OIleTHATa KMCEJIMHA)

NH, +H,0 = NH," +OH"
aMOHH]jaK aMOHHUYM KaTjOH
(cmaba 6a3a) (kKoHjyrupaHa KMCEITMHA Ha aMOHH]jaK)

Kako mto neguHupaBMe MpeTXOAHO, MypepuTe ce XEMHUCKH CHCTEMH, HITO Ce
COCTaBEHHU OJ1 CIIa0M KUCETUHH M KOHjyriupaHu 0a3u Ha THE KUCEIHWHU, U cllabu 6a3u u
KOH]YIMpaHH KHCEJIMHU Ha cooaBeTHHUTE ciiabu 6azu. Co apyru 300poBH, mydepure ce
coCTOjaT O] HEKoja cjaba KHCelIMHAa M COJ Ha KOHjyrupaHata 0Oa3a Ha Taa ciaba
KHCEJINHA, Win cinaba 6aza W col Ha KOHjyrupaHaTa KHMCEJIWHA Ha COOJBETHara ciabda
6a3a.

Ese npumepu 3a nexou I’lV(b@DCKu cucmemu.

-Ayemamen nygep e cocraBeH oj onerHa kucennHa U HatpuyM anerar (CH,COOH u
CH,COONa). Harpuym amerar CH,COONa e, 3Haum, conm Ha KOHjyrupaHara 0Oa3za

(arreTaTHHOT aHjOH) HA OIETHATA KUCEITUHA

-Amonujauen nygep e cocraBen on amonujak u amoHuyMm xmopux (NH, u NH,CI).
Amonnym xiopun NH,Cl e 3Haum, com Ha KOHjyrupaHata KucenuHa (aMOHHYM

+ . .
NH, xatjoHOT) Ha aMOHHjaKOT.
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IIpecmeryBame Ha PH kaj mydepckn cucreMu

Heka Bo pactBop umame egna CJIABA kucenuna on ommrt Bug HA, u

KOHjyrupaHa 0aza (T.e. con) Ha Taa cimaba kuceaumHa A~ . Kora xucenmnata HA ke ja

pacTBOpuUME BO BOJIA, BO BOJCHHOT PacTBOp Ke ja MMaMme ciieTHaTa PpaMHOTEXa:

HA+H,O0 = H"+ A"
(3abenemka: mopeny noeaHocTaBHoCT mumysame H *mamecto H,0™)

KoHcranTara Ha pamMHOTEXa Ha OBaa peakifja, € BCYIIHOCT KOHCTaHTaTa Ha

JTUCOIIMjalja Ha KucenuHara K, mTo e neyuHupaHa mpeKy CIeTHUOT U3pas.

ca=H 1A

[HA
Cera on 0BOj uU3pa3 HHE Tpeba J1a TO U3pa3uMe lH +], co 1en aa ro aepunupame pH Ha

pactBopot. Taka, ke mobueme:

|H*|= ka[HA/|A|
AXO M3BpIIMME JIOTAPUTMUPALE O JICBO U O ICCHO Ha OBOj M3pa3, ke Jo0neme

A
pH = pKa"'IOglom

kaze pH= - log [H *] a pKa= -log(Ka)
OBa e u3pa3oT 3a nmpecMeTyBame Ha PH Ha mydepu cocTaBeHn ox ciaada KUCEIUHA U COJ

Ha KOHjyrupaHara 0asza Ha Taa ciaba KuceiamHa

Jla BuamiMe cera Ha €JIeH KOHKPETEH MPUMep KaKo U3IIIe/a CETO Toa:
Heka umame mydep coctaBeH oj oleTHa KucennHa (Ciabda KUCETUHA) M COJl Ha

KOHjyrupaHarta Oa3a Ha onerHara kucenuHa (Hatpuym amerat) CH,COOH wu
CH,COONa

Bo BogeH pactBop, Kora rm HMMame OBHE JIB€ CYICTAaHLM NPUCYTHH, K€ IOCTOjaT
CJIIEIIHUTE PAMHOTEXKHU:

CH,COOH = CH,COO +H*

CH,COONa = CH,COO +Na’
3HaeMe JieKka oIleTHATa KHCEJIHHa € MHOry ciaba kucennHa (OpojHara BpeIHOCT

HA HEj3MHATA KOHCTAHTA Ha IMCOLMjalMja € MHOTY Maia, m3HecyBa okony 10°). Toa
3Ha4YM JIeKa BO BOJEGHUOT pPAcTBOp OLIETHATA KHUCEIMHA Ke JUCOLKpa BO MHOTY Maia

KOJIMYKHA, U TJIaBHO BO PACTBOPOT Ke MOCTOM BO ¢opMa Ha HEJUCOLIMPAHU MOJIEKYJIU Ha
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OIleTHA KHCeNrnHa. Toa MMILTUIIMpa JeKa, paMHOTEXaTa BO peakiifja Ha JUCOIIMjalija Ha
OllETHA KHcenuHa Ke Ouae ¢aBopusupana (momecTteHa) Ha JjeBo (BHMMaBaj Ha
roJieMHHaTa Ha CTPEJIKUTE BO CIIEIHATA PAMHOTE)KHA peakifujal)

CH,COOH {71 CH,COO +H"

OBOj MOAATOK HU KaKyBa JleKa paMHOTE)KHATa KOHIIGHTpAIMja Ha OIeTHATa
KHCEJIMHA, BCYIIHOCT K& OW/Ie €HAaKBa CO HEj3WHATa MOYETHA KOHIICHTpallrja, Oumejku
Taa MHOOOOOTY MaJIKy JIHUCOIMpaa.

Onp nmpyra cTpaHa, cume coau pacmeopiudu 60 800d ce jaKu eleKmpoiumu.
Cnopen Toa, Kora K€ pacTBOpUME HATPUYM alleTaT BO BOJQ, TOj MOTIOJIHO Ke TUCOIUpa U
BO BOJIEH PacTBOp Ke MocTojar camo areraTHu jonu u Na“ karjonu. Toa 3Ha4u jaexa

paMHOTe)XHaTa KOHIIEHTpalyja Ha KoHjyrupanara 6a3a (CH,COQ ) ke Ouze eqnaksa co

noyeTHaTta KoHleHTpanuja Ha conta CH,COONa

CH,COONa- CH,COO +Na'

AKO cera ce BpaTHMME€ Ha ONMIUTHOT M3pa3 3a PH Ha mydep coctaBen on crnabda
KHCEJIMHA U COJ Ha HEj3MHa KOHjyrupaHa 0a3a W TOj OMNIUT U3pa3 I'o MPUMEHHME Ha
HAIIMOT TPUMEpP CO OIETHATa KHCEIMHA W HATPHYM aleTar, ke BUAUME JIeKa OIMIITHOT

n3pa3 Koj Oelre najaeH clieqHaTa MaTeMaTuuka popma

A_J
H = pKa+lo [

p p J10 HA
MOXE Oa C¢€ HpeTCTaBI/I BO CIICOHUOT 06.HI/IK

pH = pKa+ Iog[co (soltaCH,COON3g/c, (kiselinata(:H3COOH)]

Bo oBoj m3pa3, pKa= -log(Ka), a K& koxcranTara Ha AucolMjallija Ha OlleTHATA
KHAcenMHa (Taa Ke ja 3HaeMe OJf JuTeparypa W Ke HHU Owuae gajaeHa), Jojaeka

c,(soltaCH,COONg u c,(kiselinataCH,COOH) ce moyeTHNTE KOHLIEHTPAIINU HA COJITA

1 KHUCCJIMHATa.
AHanorauTe OOJMIIM HAa TOPHHUOT U3pa3 3a MpecMeTyBame Ha PH Baxar 3a cure
mydepu COCTaBeHH OJ1 C1abK KUCETMHHU M COJIM Ha THE CJIa0u KUCEJIUHU.

(mpexBuaM kakoB ke Oumae m3pasor 3a PH, Ha mpumep, 3a mydep cocraBeH o HCN
(cmaba xucenuna, nujanuana) © NaCN fatpuym nujaHum), Ha IpUMeEp).
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Hcrara anamoruja Moke J1a ce NMPUMEHH W TIPH TIpecMeTyBameTo Ha PH Ha
nmydepu cocTaBeHH oJ1 ciaba 6aza v 0] COJI Ha KOHjyrupaHa KHCeJIMHA o] Taa ciada 0asa.

OBoj maT, 3HauM K€ ja UMaMe ClieJTHaTa paMHOTEXkKa.
B+H,0 « BH" +OH"

Bo oBoj cityuaj, ke nodbueme uspas ox POH, koj ke usriena Baka

pOH = pK, +Iog[—B[g]+—J

Bo oBoj n3paz, pK, =-log(K,), a K, e koHcTaHTara Ha 1uconrjanyja Ha cnadata 6aza

(raa BpemHOCT K¢ HH OWje Mmo3HaTa, Ke ja ©Mame OJ] JUTEparypa), a [BH +J u [B] ce
PaMHOTE)KHUTE KOHIIEHTPAIIMH Ha COJITa M Ha ciabara 0a3a, COOABETHO. AHAJIOTHO KaKo
Y TIpH pasriienyBameTo Ha PH Ha kucenuHcku mydepu, kaj 6aznute nmydepu Moxe 1a ja

HaIuIIeMe CjeIHaTa MaTeMaTiika ¢popmyJauja:

pOH = pK, + Iog[c0 (solta)/ c, (bazata)]

Kazne Cy(solta)u c,(bazatgce moueTHuTE KOHIEHTpPALMK HAa CONTAa U 0azaTa OJ KOU €

COCTaBeH Toj mydep.

AKOo WMamMe Ha TMpUMep-aMOHHjadyeH Mydep IITO € COCTaBeH OJf aMOHH]jaK M

amonuym xsopua (NH, u NH,CI), Toram c,(solta) ke 6uze nmouyerHara KOHIEHTpalHja
na NH,Cl, nomexa c,(bazatdke Oune mouerHara KoHUeHTpauuja Ha Oasata NH,, a
pK, ke Ouae neduHMpaHO Kako HETaTUBEH NEKAIEH JIOTAPUTEM O]l KOHCTAHTaTa Ha
auconujanuja Ha 6a3ara NH;.

pKNH3 = —|Og(KNH3)
Ky, =18x10~°mol/L
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ITponteHr Ha pH Bo pacrsop cocraseH o 1
mol/L ouerHa KicedinHa 1 1 mol/L Harpryn
ALeTATCO JTOodaBambe Ha H* o1 OH-

Region of small
pH change

2 I i 1 ]

1.0 0.5 0 0.5 1.0
-— Mol H* added 0 Mol OH ~ added —«
MNoles TTH Added Nloles OH Added

Ipomenu na pH 6o pacmeop cocmasen 00 1 mol/Loyemna kucenuna u 1 mol/Luampuym
ayemam co dodasarve na H* u OH”~

Mexanu3am Ha 1ejcTBO Ha ny(depure

Heka umame mydep coctaBeH oj oleTHa KucennHa (Ciabda KUCETMHA) M COJl Ha
KOHjyrupaHata ©0a3a Ha onerHara kucenuHa (Hatpuym anerat) CH,COOHu
CH,COONa. Bo BoneH pacTBop, Kora ru UMaMe OBHE [BE CYICTaHLUU IPUCYTHH, Ke

MOCTOjaT CICAHUTE PAMHOTEKHU:

CH,COOH [0 CH,COO +H*
CH,COONa- CH,COO™ + Na*

Jla mpeTnocTaBuMe cera JeKa BO OBOj CHCTEM Ke J0JaieMe Majio KOJIMYECTBO Ha
Hekoja kucenuna HA, HA - H™ + A~

Bunejku jakara kucenuna HA notnonso ke aucoiupa u ke aage H ™ jouu (kou ce
HOCHTEIIM Ha KHCEJIMTE CBOjCTBA), TOTalll Ke J0jAe M0 peaKiifja Ha alleTaTHUTE JOHH O
conra CH,COONa npucyraa Bo mydepor, co H ™ jonure mro cme ru po0uie on
TUcOIMpaHaTa jaka kucenwHa. Kako pe3ynaraT Ha Taa peakmnuja ke ce aoOue ciaba

HEAUCoNpaHa OLCTHA KHUCCIINHA (Taa PCKOBMC TJIABHO TIOCTOM BO MOJICKYJICKA

Henucolpana popma), ma Taka ke ce CIpeyn Harjiara mpomMeHa Ha PH Ha pacTBopoT.
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[To anamoruja Ha MPETXOAHUOT MPHUMEP, MOXKE J1a ce 00jacHAT W CUTyallMH KOra
BO pacTBOp Ha KUCEIWHCKHU mydep ce monmaBa jaka 0aza (NaOH), na nmpumep. Torarm
nporonute (H*joHuTe) mTO TM WMMa NPUCYTHU O JMCONMjalMjaTa Ha OIETHATA
KucennHa, ke pearupaar co OH jonuTe on jakara 0a3a W Ke T'M HEyTpaiau3upaaT
rpajJiejku BOA CO HUB.

CrivyHa JIOTHMKA MOXE Jia ce MPUMEHU U Kaj 0asHute mydepu (kako amMOHHUjaueH
nydep, Ha mnpumep. OOuzere ce aa objacHUTe Kako OM OFET MEXaHM3MOT Ha
npesepBanuja Ha PH, kora Tamy Ou jojane Majia KOJWYMHA Ha jaka KUCEIMHA WM jaKa

0a3a). Ako umame amonujaueH mydep, cocraeH ox NH,OH u NH,CI, Toram Bo

paMHOTEX,a BO BOJEH pacTBOp Ke ' UMaMe CICIHUTE (POPMHU:

NH, + HOH "0 OH™ +NH,"
NH,Cl - NH," +CI”

Axo momazeMe BO BakoB mmydep Mala KOJHYMHA Ha cuiHa 0a3za, (3Haum OH ™ jonn)

+ - I3
NH, ke pearupaar co OH™ u ke ce nobuBa ciaba 6a3a

AKoO nomazeMe BO BakoB Iy(ep Maja KOJIMYMHA HAa CHJIHA KUcenuHa, (3Haum H *jonm )

NH, ke pearupa co H "u ke ce no6usa con NH,ClI

Kanayumem na nygpepume

[Ton moumoTr kamanmuTer Ha mydepuTe ce mHoJapa3zdupa KOJIKaBO KOJMYECTBO
KHcenuHa Ui 0aza mydepoT MoXe J1a HeyTpalusupa, a mputoa PH Ha pacTBOpOT 1a He
ce MpOMeHU 3a moBeke o enana PH enqununa. OO0u4YHO, 3a 1a UMaMe MOToJIeM KamaluTeT
Ha efeH mydep, Tpeba na MMaMe MOTOJIeMH KOHLIEHTpAalMU Off KOHCTUTYEHTUTE Ha
coonBeTHHOT Tydep. Hajromem mydepckn kamamuTeT ce MOCTHTHYBa Kora mydepor e
HamnpaBeH Taka Ja HeroBata PH BpeaHocT kopecnonaupa co HeroBata PK, u pK,
BpeaHocT (a Toa 3HAYM, KHUCEIMHATA W CONTA, WM 0Oa3ata W coiaTa jaa OumaT BO

CKBUMOJIAPHU KOHIIEHTpALMW, BUAW T M3pasWTe MOJO0JTY). BOo TakoB ciy4aj mOCTOM

HajroJIeMa CIIOCOOHOCT 3a HeyTpalu3anuja
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pH = pK, +Ioglo[[%]l pOH = pK, +log -]

Hexou nosasicnu nygepcxku cucmemu u noopaujemo na PH xaoe osue nyghepu
NOKAHCY8aam ONMUMAIHO 0ejCmeo

Cyncranua Ontumanno pH nonpauyje
HCI, Hatpuym 1iurpar 1-5

JIumoHcka kucenuna, Hatpuym nurpar 2,5-5,6

OreTHa KHCEJIMHA, HATPUYM alleTar 3,7-5,6

Na,HPO,, NaH,PO, 6-9

Bopakc, HaTpuym XuUJIpOKCU 9,2-11

IIITo Tpeda na ce 3Hae o1 oBaa JieKnMja:

-IlITo ce mydepu, kakBu ce uzpaszute 3a PH Ha mydepu

-Kako Mosxe ma ce mpecmera KOJKaBU MacH OJi KHCEIMHA M COJITa, WM 0a3zaTa W COlTa
Tpeba ga ce 3eMar 3a Ja ce MpUroTBH mydep co onpeneneHa PH BpenHoct

-KakoB e MexaHu3MOT Ha JIejcTBO Ha mydepute

-IlITo moxpazOupame o1 MOMMOT KamaiuTeT Ha mydep

-Jla ce 3Hae nma ce o0jacHM MITO K€ CE€ CIYy4d BO €JeH My(depcKH CHUCTEM, aKO BO
pacTBOpPOT BO KOj € MpHCyTeH mydep ce noaane Maia KOJIMYMHA Ha jaka 0a3za WM jaka
KHCETMHA, OJIHOCHO JIa Ce 3Hae Ja ce 00jacHH Kako mydepoT ke ja HeyTpaiau3upa jakara

0a3a WM jakaTa KHCEJINHA.
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Xuoponu3za
-KUCENIUHCKO-0a3HU ceojcmea HA4 pacmeopu Ha HeKou coiu-
-Ilo3naTo € meka mpW pacTBOPYBAETO HAa OJPEJCHU COJIM BO BOJA, KaKO Ha TPHUMEP

NaCl,KCI,K,SQ,,LINO, u cin. pH Ha BomeHHTEe pacTBOpM HE CE€ MEHYBa, OJHOCHO

octanysa Ha BpeaHoct o1 7, 00 (.e. vcro kako u pH Ha uncrara Boja).

-Mefyroa mpu pacTBOpawke Ha Jpyrd COJM BO BOJA, Kako Ha MpPUMEP

NH,NO,,NH,CI,CH,COONgNaCN u cn. necHo Moxeme aa yTBpauMe aeka pH Ha

BOJICHUTE PAaCTBOPH C€ MPOMEHMJIO, OHOCHO PH Ha pacTBOpUTE CTaHAIO MOMAJO WK

norosiemo of 7, 00.0Ba ce 10JDKY Ha TIPOIIECUTE Ha XUIPOJIU3a Ha HEKOH COJIH.

1100 noumom xuoponu3za Ha coau Ke noopazoupame 63aemMHa UHMePAKYuja Ha jonume 0o
6ooama co jonume 00OUeHU 00 oucoyujayujama Ha coaume, Npu WMo Yecmo 00ara 0o

npomena Ha PH na cpeounama.

Jla BuaMMe cera Kako ke T 00jaCHUME IMPOIIECHTE Ha XHJPOJIM3a Ka] HEKOJKY
pa3IM4YHU IPUMEPU HA COJIU:

Coau 0obuernu 00 cuanu 6asu u CUIHU KUCETUHU:
-BunoBMe jeka conmTe Cce COCIMMHEHHWja INTO Cce JOoOMBaaT NpH PEAKIMU Ha

HeyTpalM3aluja momery kucenuHute u Oasute. Ilpuroa, Bo KpewpameTo Ha COJITa
y4ecTBYBa METATHUOT KaTjOH 0J1 0a3UTe U KHCETUHCKUOT aHjOH O] KHUCEIIMHUTE.

EBe enen mpumMep Ha peakiiyja Ha HEYTpalIu3aluja:
NaOH+HCI - NaCl+H,0

Conure, pekoBME, BO BOJCH PAacTBOpP, HE TMOCTOjaT KAaKO MOJEKYIH, TyKy THE
IIEJIOCHO ce aucorupanu Ha jonu. [Ipumep, conra NaCl Bo BomeH pacTBOp He MOCTOH

KaKo LIEJIOCHA €MHKa Win Mojekyna, TyKy NaCl ce pasnoxkyBa Ha cOCTaBHHTE JENOBH
T.e. Ha joru ox Na* u Cl~.

NaCl - Na' (xuzpatupan) + Cl~ (xuzpatupan)

[Toumor “xuaparupan” o3Hadysa jgeka jouure Ha Na* u Cl~ He ce ciio6oauu, TyKy THe

ce OOMKOJIEH! CO MOJIEKYJIH O] BOJa.
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-/la BumuMe Kako ke T 00jaCHUME PaMHOTE)KHHUTE MPOIIECH IITO C€ CIy4dyBaaT Kora BO
BOJIa K€ PacCTBOPUME COJI T0OMEHa o1 jaka 0a3a M jaka KuceanHa. TakoB IPUMED € COJITa
NaCl.

OBaa conm MoXxe na ce Ao0ue CO peakifja Ha HeyTpaim3aludja oj jaka 0Oasa
(NaOH)u jaka xucenuna (HCI).

[Tpu paMHOTEXHUTE pEeaKIMU Ha XUIPOJIN3a Ha COIUTE, MPEKY XEMHUCKH PaBEHKU
' MnuiryBamMe I[I/ICOI_[I/IjaI_[I/II/ITe U Ha COJITa U Ha BOJaTa, 3aTOa LIITO BO OBUC NPOLCCHU
JMCOIIMjaljaTa Ha BoJaTa Urpa OrpoMHa yiora. EBe kako Toa u3riena BO MPUMEPOT Ha
NacCl.
NaCl - Na" +ClI~
H,O-'0 H*+0OH"

3naun kora conra NaCl ke ja pacTBopuMe BO BOja, BO BOJAECHHOT pacTBOp Ke Ouaar
MPUCYTHH CIICTHUTE JOHU:
Na* u Cl™ (no6uenu ox auconujanujara na NaCl),n

H* u OH™ nobuenu ox aucolujanujara Ha BOaara.

Bo enna BakBa paMHOTEXa, MOKEME J1a IPETIIOCTABUME JIeKa KaTjOHUTE O] COJITa
(Na") moxe nma pearupaar co ajonure ox Bomara (OH™), u obGpaTHO, KaTjoHHTE OX
nuconujaujata Ha Bojara (H') Moxke ma pearmpaar co aHjoHMTE JOOMEHH CO
mucounjanumjata Ha conra (Cl ™). [Ipu enna TakBa komOuHanuja, 6u ce noomwie NaOHwu
HCI. Ho, 6unejkn 1 NaOHu HCI ce cuimHu €neKTpOInTH, THE BO BOJa KOMIUIETHO OU
JMCOIMpaiec Ha COOABETHUTE joHHM. Toa OM 3HAYENO JeKa BO BOJEH PAacTBOP Ha COJ
nobueHa on jaka 0a3a W jaka KHCEIWHA, KOHLEHTpamujata Ha H ' jomure (Tme ce

HOCHTEIIH Ha KHUCCIIMHCKUTE CBOjCTBA) M KOHICHTpanujata Ha OH ™ jonmte (THe mak ce
HOCHUTENH Ha Oa3HUTE CBOjCTBA) OM OWIla HICHTUYHA.

-Toa uMIuMIIMpa JeKa MPU pacTBOPYBamke HA BAKBH COJIM BO BOJa, PH Ha BomeHUTE
pacTBOpH HE CE€ MEHYBa, WU 6eiaume Oeka “coaume 0obuenu o0 jaxu 6asu u jaxu

kucenunu  HE — XHJ[POJIU3HPAAT". Ilpumepn  3a  TakBu  colmu  ce
NaCl,KCI,K,SQ, LINO,,Na,SO,, KNG,...
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Xwuapoausa Ha couu goduenu o JAKU BA3U n CJIABU KUCEJINHHU

-npumep 3a eaHa takBa coin ¢ NaCN. NaCNmoxe nma ce cMera eka € coJi JoOreHa mpu
peaknuja Ha HeyTpanusanuja on cuimHata 6aza NaOH u cnabara xucenmna HCN. Bo

BoJieH pacTBop Ha conta NaCNke mocrojar ciieHUTE paMHOTEXKH:

NaCN - Na*+CN-
H,0 "0 H* +OH"

3naun, xora conta NaCN ke ja pacTBopume BO BOJa, BO BOJEGHHUOT pacTBOp ke Ouaar

MPUCYTHH CIICTHUTE JOHU:

Na® u CN™ (no6uenu ox auconujanujara Ha NaCN), u
H* u OH™ nobuenu ox aucolujanujara Ha BOaara.

Bo enna BakBa paMHOTEka, MOXEME J1a MMPETIOCTaBUME JIeKa KaTjOHUTE O]l COJITa
(Na") moxe ma pearmpaar co anjonute Ha Bomata (OH7), m 00OpaTHO, KaTjOHHTE O
nuconujanujata Ha Bojata (H') Moxke ma pearmpaar co aHjOHMTE JOOHEHH CO
nucorujanujata Ha conta (CN™).

ITpu enna TakBa koMOuHaIMja O6u ce nobuie kako ,npoaykru, NaOH u HCN.
Bunejku NaOHe jaka 6a3a, Taa Bo Boza 1ei0cH0 61 muconupana, Ha Na* u OH ™ jonu.
HCN, nak, e cmaba kucenwHa, ¥ Taa BO BOJa caMO JACIyMHO (MHOTY Maiky Ou
AUCOLMpaa), TPy HITo Ou ce 100uIIe MHOTY MaJIKy ciio6oanau H ¥ joru Bo pacTBopor.
-Ilpu enna BakBa cuTyanmja, BO BOJEH PacTBOp Ha coi AoOMeHa of jaka 0a3za u ciaba
KUCENMHA, KOHIeHTpanujara Ha H  jonumTe (TME ce HOCUTENM HAa KUCEIUHCKHUTE
cBOjcTBa) OM Omiia MHOTY ToMasia of1 KoHueHTpanujata Ha OH ™ joHuTe (THE ce HOCUTENH

Ha 0a3HHUTE CBOjCTBA).

-Toa mmIuMnupa Jeka MpU pacTBOPYBame HAa BaKBU COJM BO Bojaa, PH Ha BomeHuTe
pactBopu Ou Omio 0a3HO, WIM BEIUME JieKa “coaume 0obuenu o0 jaxa 6asa u ciadu

kucenunu  XUIPOJIM3UPAAT BHA3HO”. Illpumepn 3a TakBH CONIH  C€
NaCN,CH,COONa Na,S, Hatpuy™m quTpart, HaTpUyM TapTapar...
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Xuapoausa Ha couu go0uenu og JAKU KUCEJIMHU u CJIABU BA3U

-npumep 3a takBa coix ¢ NH,Cl.NH,Cl moxe na ce cmera neka e con mpobuena npu
peakiuja Ha HeyTpaim3anuja oj cuiHara kucenuna HCl u cnabara 6aza NH,OH . Bo

BozieH pactBop Ha conta NH,Cl ke moctojat cnenqanTe paMHOTEKH:

NH,Cl - NH," +CI~
H,O [0 H* +OH"~

3uaun, kora conta NH,Cl ke ja pactBoprme BO BOja, BO BOAEHHOT PacTBOp ke OHaat

MIPUCYTHH CIICTHUTE JOHU:

NH," u Cl~ (no6uenu ox aucouujanujara na NH,Cl), n

H* u OH™ nobuenu oz muconujanymjara Ha Bojara.

Bo enHa BakBa paMHOTEka, MOKEME J1a TIPETIIOCTABUME JIeKa KaTjOHUTE O COJITa
+ . - .
(NH, ) moxe na pearupaar co anjorute oj Bomara (OH ™), u oOpaTHO, KaTjoHUTE OX

nuconujanujata Ha Bojata (H') Moxke ma pearmpaar co aHjOHMTE JOOHEHH CO
mucorrjanujata Ha coira (Cl7). [Ipu emna TakBa kKoMOMHanWja OM ce JA00OMIE KaKo

,apoayktd, NH,OHwu HCI. Bunejkn HCI e jaka xucenuna, Taa BO Boja IEJIOCHO On
nuconmpana, Ha H™ u CI™ joun. NH,OH, mak, e cnaba 6a3a, u Taa BO Boja camo

aenyMHo (MHOTY MajkKy O JUcoIMpaina), Mpd INTo OM ce J00HIe MHOTY MalKy

cnobonuu OH ™ joHu BO pacTBOpOT.

ITpu enHa BakBa cuTyanuja, BO BOJICH pacTBOP Ha coJI JOOHMEHA O] jaka KHCelInHa U ciala
0asa, Kkonuenrpanujara Ha H ™ jonure (THe ce HOCHTENM HAa KMCEJIMHCKUTE CBOjCTBA) OM

Ouaa MHOTY MorojieMa On KoHieHTpamujatra Ha OH ™ joHuTe (THEe Cce HOCHTEIM Ha

0a3HHTE CBOjCTBA)

Toa uMrumMnupa aeka HpuU pacTBOpPYBamke Ha BakBU cOJM BO Boja, PH Ha
BOJICHUTE PACTBOpU OM OWIO KHUCENo, WM BeluMe JeKa “ conume 0obuenu o0 jaku
kucerunu u ciaou o6asu XHUJ[POJIU3UPAAT KHUCEJIO” . Tlpumepu 3a TakBH COJH CE
NH,CI,NH,NG;,(NH,),Sq,...
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3a moJiecHO 1A 3alOMHHMe KaKO0 Ke XHIAPOJM3UPAAT HEKOH COJIH,BAKHO € 1A
ce 3Hae CJIeTHOBO MPaBUJIO:
-XUOpoOIUUpaAam camo coaume O00OUEHU CO KOMOUHAYUja HA jaKu KUCeIUHU U Cc1adu
basu, uiu jaku 6asu u cirabu kuceaunu, (@ UCTO U COMUTE NOOMEHM OJ Ciabu Gasu u
cnabu kucenunu). IlpuToa, cexorair coira ke xuapoausupa (.. pH ke ce mpomMeHn BO
oJHOC Ha PH Ha ymcTaTa BOJa) BO MCTA HACOKA KAKO JOHOT OJ] COJITA IITO MOTEKHYBA O]

TOA IITO € “CHUJIIHO .

-IMeHo, axko kamjonom 00 coama nomekuysa 00 cuina 6aza, mozaul coama kKe
xuopoausupa 6asno. Ako, nak, aujoHom 00 conma NOMeEKHY8Ad 00 CUNHA KUCETUHA,

mozawi conma Ke Xxuopoau3upa Kuceno.

-HE XUJIPOJIM3UPAAT conu nobueHu o jaku 0a3u U jaku kucenuau!!!

Conume 0obuenu 00 crabu 6a3u u crabu Kucerunu ke XUApOIU3upaar ciaado 6a3HO WM
cmabo KUCeNno, BO 3aBHCHOCT O] TOA KOj OJ1 JOHUTE BO COJITA TIOTEKHYBA O “TTOCUIHUOT”

0J1 1Bata ci1abu eIEeKTPOMTH O] KOM € COCTaBeHa TaKBaTa COJI.
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Oprancka Xemuja-
-€ XeMHja Ha JarnepojioT 1 jarJIEpOJHUATE
COEIMHEHM]a
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Opzancku coedunenuja u cmpyKkmypa-Kpamox npezieo

Baxno e na ce 3Hae nexa: Opzanckama xemuja e xemuja na JAI'’/IEPO/IOT

JarnepomoT uMa moceOHU CBOjCTBA IITO TO PA3IUKyBaaT O JIPYTUTE €IEMEHTH.
Enno on THe cBojcTBa Ha jaryiepoJoT € HEroBaTa CIIOCOOHOCT 3a TOBpP3YyBame Mery
cornctBenure C atomu Bo noiru Husu C-C-C-C-C-C-C-...
-Bo opranckute coeauneHuja jaerepooom e (ckopo) cexoeaw A-mupu eanenmeHn,
onHocHo cekoj C aroM moBp3aH € cO 4-TUpU BpPCKH (CO YETUPHM LPTUYKH, aKO
npeTcTaByBaMe MIEMaTCKU) CO UCTOPOTHH WU JIPYTH aTOMHU
I | |
-C-umn —-C=um C=
I
-Booopooom e cekorail eIHOBAJICHTCH-¢/IHA LPTUYKa (BPCKA) CEKOralll ce MUIIYyBa Kaj
Hero: H-
-Kucnopooom e cekorami ABOBaJICHTEH-IBE PTUYKHU JIO HETOBUOT XEMHUCKH CUMOOIT IpH

MUIIYBakbETO HAa XeMUCKUTe hopmynu: -O- niau O=

HajennoctaBHUTE  OpraHCKM  COEAMHEHHMja  Ha  jarJIepogoT  Cce  HapeueHH
JATJIEBOJIOPOU, tue ce coctaBenu camo o C u H

HajennocraseH jarneBogopon e meran- CH,

H H
| ' "
H/C“““H H ;11@_ - H(aH
\ 3 -
H
(b) (c) (d)

W BenHami, ymte kaj MpBHOT WICH-METaH, CpeKaBaMe €JIeH roo0oojieM napagokc!!!
Excnepumenmanen ¢ghaxm: nomxunata u jaunHara Ha cute C-H Bpcku BO METaHOT ce

naeatuuaum!!!
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Kaxko e Toa MoxxHO, kora ce 3Hae neka C uma 4 BaJICHTHH €JIEKTPOHU Ou Tpebaso Ja ce co

pasnnuHa eHepruja (0Ba HEJM, FO 3HaeMe 0J1 KBaHTHO-MEXaHH4YKaTa TeopHja)?

¢C ‘HMMa eJeKTpOHCKa KOHpUrypanuja

1s?2s%2p?

C :1Ma 4 BaJIeHTHHU eJIEKTPOHHM, M CUTE UMaaT pasjiuuHa eHeprujals®2s®2p?

I'pagu coequnenue co popmyna CH, —MeraH, Bo Koe cuTE BPCKHU CE UICHTUYHHU.

Ipaware: kako € Toa MOXXHO??7?

Methane Molecule

Cmpykmypa Ha MOneKy1ama Ha Memaw Kaoe e NPUKANCAHO PopMuparbemo Ha 8pcKume

nomery C u H amomume co doenba na enexmpoucku naposu

Pemennero Ha 0oBOj mpoOieM € BO T.H. MpOIEC HA Xxubpuouszayuja, T.e. npoyec Ha

Mewiarbe Ha amoMcKume opoumanu 60 eleKmpoHCKama cCmpykmypa Ha jaziepooom.

A

IR L NILS

_—
2 \
4
Hund's Rule:
Electrons occupy separate
1s orbitals rather than pair.

Enexmponcka konueypayuja na jacnepooom 6o ocnognama cocmojoa (1eso) u

eeKMmpoOHCKa KOHGuaypayuja na m.u. xubpuousupan jaznepooen amom (0ecHo)
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Pemennero Ha po0JIeMOT ce HajayBa aKko Ce MPETIOCTAaBH JieKa Jjoara 10 eaeH
BUJI Ha MeEIIake HAa ATOMCKHUTE BAJICHTHU opOuTamu Bo C-aTOMOT O] MOCIETHUOT
(BaJIeHTEH) €JIEKTPOHCKH CJIOj, TPH IITO CO MEIIakbe Ha €HA S U TPUTE P OpOUTAIU BO

BTOPHOT €JIIEKTPOHCKH Cl0j, ce ¢opmupaar 4 XUOPUAHH OpOUTATH CO HACHTHYHA
eHepruja. BakBuoT Tum Ha OpOUTAaNM Ce BHKAAT XMOPUAHM OPOUTANHM, a MPOIECOT SP°
xubpunuzanuja. Taka, Bo C-aToMOT HemMame TOBEKEe €AHa S M TpH P OpOUTAIH BO
BTOPHOT €NeKTPOHCKH CI0j, TyKy uMaMme 4-Tupu SP° XUOPHMAHM OpOMTaNH KOH Ce

UJCHTUYHU U eleKmpoHume 60 Xupouonume opoumanu umaam ucma enepeuja. Camo

Taka Moke Ja ce o0jacHu 3omto cute C-H BpcKH BO METAaHOT C€ UJICHTUYHH.

i J sC: clleKTPOHCKD KOHINEY o)l

i,_ J_ - 1s2; 282 2p?
— 5

2s -
S
—
Hund's Rule:
Electrons occupy separate
1s orbitals rather than pair.

cormnbined to generate

feour sp? hybrid arbials

A-mupu SP° XubpuoHu opoUManu co udeHMuUHa enepauja Kaj jaziepooom

Co xomOWHaIMja Ha €JHa S U TPU P OPOUTAIH O/ MOCIECITHUOT EIEKTPOHCKH CJI0]
Ha jarnepojioT ce n06uBaaT 4-Tnpn SP° XMOPHIHH OPOMTANM CO MIEHTHYHA EHEpTHja.

Camo Taka MOXe Ja ce 00jacHHU 30IITO CUTE BPCKH BO METAHOT C€ UIACHTUYHH:
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Ilpezneo u ceojcmea na HeKou NOBAICHU OP2AHCKU COCOUHEHUJA

Ankanu; Onwma ¢popmyna C H .,

Hmuma. nipBuTe YETHPH YKEHA MMaaT TPUBHjaTHH (HAPOJCKH) MMHI-A. METaH, €TaH,
npornad, OyTaH;
OJl TIETTHOT WIEH Ia HaraMy, Ha HMETO Ha COOJBETHHOT TpPYKH Opoj ce Jojama

HacTaBkara “aH”

Formulas, Names, Structures, and Boiling Points of the First Ten Straight-Chain Alkanes

Elemental Boiling
Name Formula Condensed Structural Formula Point (°C)
Methane CHy CH,4 =162
Ethane CsHg CH;CH; —89
Propane C3Hg CH;CH,CH, —42
Butane CsHio CH;CH,CH,CH; 0
Pentane CsHyy CH;CH,CH,CH,CH, 36
Hexane CeHya CH,CH,CH,CH,CH,CH; 69
Heptane C7Hig CH;CH,CH,CH,CH,CH,CH,4 98
Octane CgHyg CH,CH,CH,CH,CH,CH,CH,CH; 126
Nonange CoHyg CH5CH,CH,CH,CH,CH,CH,CH,CH; 151
Decane CioHse CH,CH,CH,CH,CH,CH,CH,CH,CH,CH; 174

© Houghton Mifflin Company. All rights reserved.

IIpaBuja 3a uMeHyBam€ Ha IePUBATHTE HA AJIKAHUTE

-M30epu ro HajIONTHOT jarfaepo/ieH JIaHell.

-Toj nanen ro onpezenTyBa OCHOBHOTO UME.
-Hymepupaj ru C-aToMuTe Taka Ja CyICTUTYEHTUTE UMaaT IITO IToMaJl peaieH Opoj
(cymcTuTyeHT € aroM WM aTOMCKa Tpyla IMITO 3aMeHyBa €ICH aTOM Ha BOJOPOJ O]

OCHOBHHOT JIAaHEIl Ha aJIKAaHUTE)
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-lImMenyBaj TO CEKOj CYICTUTYEHT CIOpE] HETOBHOT HMIECHTUTET M criopen OpojoT Ha C

aTOMOT Ha KOj TOj CYIICTUTYEHT € BpP3aH.

-YnorpeOu au, TpH, TeTpa 3a OpOjOT Ha UCTH CYIICTUTYCHTH.

Opnenut ru OpOEBUTE HA CYTICTUTYEHTHUTE CO 3alUPKHU.

CyncTuryeHTHTe ce MMEeHyBaar 1o andabeTeH perociie]] Criopel UMETO.

Hmenysarme na nexkou ankui cpynu

-AJIKHN TpynuTe € U3BCACHU O aJIKAHUTEC, UMAAT CACH H-atom MNOMAJIKY O[] AJIKAHUTC U

I[O6I/IBaaT HacTaBKa —1JI HAMECTO —aH

NMuma Ha HEKOM QJIKWII TPYIIH

TABLE 27.1 Some Common Alkyl Groups

Structural
Name Formula
Methyl —CH;
Ethyl — CH,CH,4
Propyl? — CH,CH,CH;4
Isopropyl CH_;CIIHCH_2
Butyl® — CH,CH,CH,CH;
i
[sobutyl — CH,CHCH;
s-ButylP CHS?HCHZCH3
i
-Butyl®© CH;CCH;,

“In the past, the prefix normal or n- was used for a straight-chain
alkyl group. such as n-propyl or n-butyl.

bs = secondary,

‘1 = tertiary.
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Hmenysarve Ha HeKkou 3HAYAJHU XaN02eHU epyNU

Cl-xnopo
Br-6pomo
F-¢ryopo
I-jomo

Ilpumepu 3a umenysarpe Ha arKanu

cu LY
cuz,éuscul 2:3(_“ S W3 é CHa vy
3 Wy
SYOMP
3-MeTHII-XeKCaH 2,4AMMeTIII-TIeHTaH 2,2 TuMeTUI-0yTaH
CH,CH,CH,CH,CH,Er CH;CH,CH,CHCH;
Br
1-Bromopentane 2-Bromopentane
PV = W
Br
1-GpomornieHTan 26pOMOTIEHTaH

CH,CH,CHCH,CH,

Br
3-Bromopentane

Br

W

PpomorneHTaHn
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IIMKJIM'!HM AJIKAHU-umaam 3ameopeHa UuUKJiuiHa cmpykmypa-

CH,

e L
_CH, CH, ~CH,
CH, H,C—CH, H,C~ “CH, | |
| \ CH, CH,
Cyclopropane Cyclobutane Cyclopentane Cyclohexane
C3H6 C4H8 CSH 10 C6H] 2

A o

HNMumara Ha LOUKIOAIKAHATE ce€ O00MBAaaT Taka INTO HAa COOIBETHUOT ajKaH Co

cooaBeteH Opoj Ha C aToMu My ce joAaBa nmpeduKc —TUKI0-

JloOuBame HA aJIKaHHU

Co karanuTH4Ka XUApOoreHaluja o1 He3aCUTEHH jarieBOI0pOIN-aTKEHU

Pt

CH, =CH, +H, _, CH,—CH,
A

€TCH €TaH

Co penykiuja Ha aTKWIXaJIOTeHUIU co MeTaneH Na

pritisok
CH,=CH,+H, _, CH,CH,CH,CH,+2NaBr

A

OpomoeTaH OyTaH

AnkanuTe ce 100MBaaT U CO AecTuialyja Ha HadTaTa, ¥ BO MPUPOTHUOT Trac. Hajronem
JeN Of ajKaHWTE Ce HaoraaT BO NpUpOAHATa Had)Ta M OJl TaMy MOXKE Jla CE€ W3]BOjaT

rojieM 0poj Ha (hpaKIMu Ha OBHE COCTUHEHHU]A.
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Peammu Ha aiIKaHume

AJKaHHWTE ce MHOTY c1a00 peakTHBHHM COelMHEHHja. THe OOMYHO cTamyBaaT BO
CTallyBaaT BO pEaKllMja cO BUCOKOPEAKTUBHU YECTHYKHM KAKO ILITO CE€ HEKOM pPaHKally,
Opy IITO ce N00MBAaaT AJIKMIXAJIOTCHHIM WIM ajJKaHW CO ITOAONT yaHen. Hekom of

YEKOPHUTE BO POIIECOT HA Peakildja Ha aIKaHUTE CO HEKOW PATUKAIN Ce MPUKaKaHU Ha

cJieAHaTa meMma.

1. Tlpomec na Muunmjamnuja-dpopMupame Ha pagukaiHa BHCOKOPEAKTHBHA YECTHUYKA!

Cl-ClO#{Y - 2Cl

2. Tlpouec Ha [Iponaranuja-peakiiyja Ha Beke-POPMUPAHUOT PAJUKaA CO aTKaHOT H
MpUTOA ce TOOMBAAT HOBH PAIMKATHA YECTUUKH:
H,C-H+Cle - H,C++HCI
H,Ce+CIl, - H,C-CI+Cle

3. Ilpoumec nHa TepmuHanmja-Kora 1Ba pajWKaid Ke CTamarT BO peakiiyja, TOrall

panuKaiHaTa Imporaraiyja 3aBpiiyBa, Ipy MTO ce JoOMBa KpaeH MPOIYKT:
Cle+Cls - ClI-CI
H,Ce+ +Cle ~ H,C-ClI
H,Ce+H,Co -~ H,C-CH,

Ha 3anomueme. Paduxanu ce aTOMH WM aTOMCKH TPYIHU IITO UMaaTr elleH HecrapeH
EJIEKTPOH BO CBOjaTa CTPYKTypa M MOKaXyBaar rojema peakTuBHocT! MHOTY ce OUTHH
BO OMOXEMHUCKUTE MPOILECH IITO CE CIy4yyBaaT BO XKHUBUTE OopraHusmu. I'omem Opoj Ha
MpoIlecH Ha OKCHJIATHUBEH CTpeEC, TosieM Opoj Ha KaHLEpOoTreHU 3a00yBama ce MOBP3aHU
CO IITETHOTO JEjCTBO Ha paauKaiuTe (HajuecTo TOa Ce PEaKTHBHU paJWKaId Ha

KHCJIOPOJIOT) BP3 HEKOU O] OMOJIONIKUTE CUCTEMHU BO HAIIIUTE OPTaHU3MH.
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Cozopyeame Ha aiIKaHume

AJIKaHWTE MOXaT Jia pearupaar co KHCIOPOJOT, U MPUTOA KaKO Pe3y/iTaT Ha Taa
peakidja Ha cOropyBame ce no0uBa jaryiepoa AUOKCHI W BoJa M ce oclobomyBa

eHepruja.

Cafsa(1) +220,(g) ~ 800, (6) +9H,0()

AH° =-548x10°J

AnKeHnu u aiKuHuU
-OBHE COCIMHCHH]a craraar BO KjlacaTa Ha HE3aCUTCHHU jarJieBOJOPOIN
-npBUTE (QIKEHHWTE) MMaaT JBOjHA BPCKa, a BTOpPHUTE (AIMHHTE) MMaaT TPOjHAa BPCKa BO

CBOjOT COCTaB

-Kaj ankenure m ajnkuHMUTE, IPH HOMEHKJATypaTa Tpeba Ja ce O3Hauu TMO3WIHMjaTa Ha
JIBOjHATA WJIK TPOjHATa BPCKa CO MMEHYBame Ha mo3unujata Ha C-aToMOT (ITOMauoT 1Mo
peneH Opoj) Ha KOj Taa BpCKa MOCTOM M Jia ce jaoaane HacrtaBkata EH 3a ankenu mim MH

3a aJIKMHHA

Anxenu

Ommra popmyna: C H,,

AnNKeHU
OnuwTa chopmyna: C H,, CH3CH2CH2C =CH,
CH2=CH2 CH3CH2CH=CH2 CHZCH3
c1eH L-Gyren 2-eTun-l-neHTeH

AnNKuHU: OnwTa chopmyna:

ChHzn2
HC=CH CH,CH,C=CH CH3(|3HCECCH3
CH,
<TUH L-6yTHUH 4-mernn-2-nedrMH

HMHTepHa ckpumnTa no npeaMmetoT XeMuja 3a Onwra MeguuHa Page 153



Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

T'eomempucku uzomepuszam: Cis-trans

['eomMeTpuCKH H30MEpU3aM € CBOjCTBO Ha HE3ACUTCHUTE jarJIeBOAOPOIM Jja NMAaT
ucra eMnuprcka GopMmyia, a pa3iIndHa IpocTopHa Gopmyna. AKO TO BHIMNME HPUMEPOT
JajieH 1OJ0Jy, K& BUIUME JeKa BO COCIUHEHHETO 2-O0yTEeH, METHJI IPYHHTE BO €IHHOT
npuMep ce HajayBaarT obere Ha mcra cTpaHa (toa e CiSkoHdopmaiuja), IoaeKa BO
BTOPHOT CiIydaj 00eTe METHJI TPYIH ce HajayBaaT Ha pas3iuyHa cTpaHa (Toa € trans-

KoH(popMaIja)

H H H CH
. . # % F

C=C
cu{ \CH3 cu{ N

(a) cis-2-Butene ‘ (b) trans-2-Butene

|
o
|
O

Cis-26yten trans-26yren

/obusarve na ankenume-co peakyuu Ha e1uMuHayuja

AnkeHWTe, Kako W allKaHWTe, TM MMa BO HadTaTa, a MOXaT Aa ce no0ujar o
XUJIPOKCO cynctuTynpaHu ajKaHH CO peakiiija Ha eIMMHHAIM]a HA €Ha MOJEKYJa

BOJIa, BO MPUCYCTBO Ha KOHIIEHTpUpaHa cyadypHa KUCEIHHA.

H H

] A
CH, (|: (|: H 507 CHsCH=CH, + H,0

HO H
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Ceéojcmea na nezacumeHnume jazneeo0opoou-AnKeHUTe OOMYHO CTalyBaaT BO PEaKIuu

Ha aduyuja

AnnuMja e MpUCOEAMHYBakbE€ HA aTOMH WJIM aTOMCKM TPYNHM KOH JBOjHaTa BPCKa Ha

HEKO] aJIKeH.

[Tpumep: peakuuja Ha aguIMja HA OPOM U HA €TeH

Br Br
ATKeHUTe cTammyBaaT BO peakiyja Ha XuapaTalmja

-XHJIpaTalja € peakiiyja co Bojia-u mpuToa ce J00uBaaT aIkoX0JIn

CH; H

c—c” + pon RS0 (|: (li H
i T

N
CH, H O B

t-butyl alcohol

CH, H
\.

Peoykyuja na ankunu 0o anrkenu

-pelyKinjaTa 0OUYHO CE BPILH CO BOAOPOL
Lindlar's CHL,CH CH

catalyst
Y o=C

/ N
H H

2-pentyne cis-2-pentene

CH,CH,C=CCH, + H,

2-[IEHTUH Cis-2feHTeH
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Apomamuunu jazneeooopoou
-CC roJicMa rpyrma Ha OpraHCKHU COG,Z[I/IHGHI/Ija Hn TUC CC€ CMCTaaT I'JIaBHO 3a depueamu Ha

COCAUHCHUETO HAPCUYCHO benzen

-IPUCYCTBOTO Ha OEH3EHCKU MPCTEH BO CTPYKTypaTa Ha COCIMHEHMjaTa € MPEeayClIoB Ja

ro kiacuduirpamMme Kako apoMaTuyHo coenHeHune. Emnuprcka popmynna Ha OCH3EHOT €

000

Kekulé structures Simplified
molecular orbital
representation

®opmynu Ha OeH3eHEHOT (T.H. PE30HAHTHU (POPMYJIH)

Hexkou no3nauajuu apomamuunu coeOuneHuja

©/CH1 CDJ:CH1 “ ~
CH,

Toluene 0-Xylene ' Naphthalene Anthracene

Ceojcmea na apomamuunume jazneeooopoou
-ApOMaTHYHUTE jarJIeBOIOPOM CE BOTJIABHO TUIaHAPHHU (PaMHH) IIMKIMYHHE MOJICKYIIH.

-Tue ce T.H. “KOHjyrHpaHU-CUCTEMH’ BO KOU EJIEKTPOHUTE BHATPE BO IPCTEHOT Ce

3aeHUYKH 3a cute C-aromu (MMaat 4N+ 271 eNEKTPOHU BO MPCTEHOT).

-Temko ce pacTBOpJAMBU BO BOJa, MHOTY OJ1 HUB C€ OTPOBHH, ama MakK OJl Apyra cTpaHa
MMa MHOTY IITO CE€ JIEKOBM M aHTUOKCHUIAHCH IITO C€ YHOTpeOyBaaT BO JICUCH-ETO Ha

pa3HU KaHIepOreHH 3a00TyBamka
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Homenknamypa na apomamuydnume jacneeooopoou

Br Cl

2 1

3 S Cl 6 -
1
4 6 5 L]
. 5 4
Br €l
3-Bromotoluene 2-Bromochlorobenzene 1.4-Dichlorobenzene 2-Chlorotoluene
(m-bromotoluene) (o-bromochlorobenzene) (p-dichlorobenzene) (o-chlorotoluene)

-Cute mo3unuu Ha C-aTroMuTe Kaj OCH3EHOT ce MaeHTU4YHU. C-aToMuTe ce HymMepHupaar
BO Taa HACOKa Jia CYNCTUTYEHTUTE UMaaT IITO ToMal O6poj

-AKoO JIBa CYIICTUTYEHTH ce enHO 10 npyro-OPTO no3unuja

-AKO /1Ba CYIICTUTYEHTH Ha OEH3E€HCKHOT MpCTeH ce npeky eneH C-atrom-META

-AKXO 1Ba CYIICTUTYEHTH Ha OEH3EHCKUOT MPCTEH ce mpeky aa C-atomu-I1IAPA

Kapakmepucmutmu peaxkyuu nHa apomamudHume jae.neeooopodu ce peakuyuume Ha

apomamuuna Cyncmumyyuja

Cyncmumyyuja € peaxkiidja Ha 3aMeHa, MpHU IITO Joafa A0 3aMeHa Ha eneH H-atom on

CTpYKTypaTa Ha OEH3€HOT CO HEKOU JPYTU aTOMU WJIM aTOMCKHU TPYIIH.

NO, NO,
Cl,
FeCl
&2 o Cl
O -
3 (98%)
Cl ClI Cl
Cy
a2 NO,
o HNO, =
— 5 £8
H,50,
NO,
(30%) (70%)
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Ankoxonu, ghenonu u emepu

| T 1
H H CH,
1-Butanol 2-Butanol Methyl-2-propanol
(butyl alcohol) (s-butyl alcohol) (t-butyl alcohol)
(a primary alcohol) (a secondary alcohol) (a tertiary alcohol)
OH OH
O,N NO,
N02
Phenol 2.4,6-Trinitrophenol
(carbolic acid) (picric acid)

Auakoxomau: Umaat Ommra popmyna R-OH

®enoun: Mmaar Onmra popmyna Ar-OH

Erepu: Umaar Ommra popmyna R-O-R

Homenxknamypa na ankoxoaume. Ha uMeto Ha jarsieBoopoa0T CO COOABETEH Opoj Ha
C-aromu My ce nofaBa Hacmaskama —o0Ji, IpH WTO Tpeda Ja ce MOTeHLIUpa No3HLrjaTa

Ha Koja ce Haora ankoxonHata OH rpyma

[Tpumep
OH
HsC._ _CH
SCH,  CH,

2-0yTaHon

H3C
3 W\CHs

O H 3-xeKcaHoIl

HMHTepHa ckpumnTa no npeaMmetoT XeMuja 3a Onwra MeguuHa Page 158




Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

/lobusarwe u ynompeba na anrkoxoiume

-AJIKOXOJIUTE MOXE J1a ce JI00MjaaT mp peakildja Ha Xujaparaiyja (peakiyja co Boja) Ha

ayKkeHu (aauirja) BO MPUCYCTBO Ha CyldypHa KUCETUHA

OH
H,50, |
CH;CH=CH, + H,O —— CH;CHCHj;4
propene 2-propanol
(propylene) (1sopropyl alcohol)

-ce 100MBaaT M CO KaTaJIWTHYKa PEAYKIMja Ha jarjaepoj MOHOKCHJ BO MPHUCYCTBO Ha

BOJIOpPOJ
CO(g) +2H,(g) O FFEAFTPE Y - CH,OH(q)

Ynompeéa na ankoxonume

Memanon, CH,OH

-21 MecTo 10 IprUMeHa oMery MHIYCTPUCKUTE XeMUuKainuu, Boonmro. Ce ynorpedyBa u

BO MeauIMHara. Jlocta CUjIeH OTPOB 32 YOBEKOT

Emanon, C,H.OH

-ce no0uBa Tpu (epMeHTanMja WM CO Xuaparanuja Ha eTmwieH. Ce KOpHUCTH 3a

ne3uH(EeKIja BO MEAULIMHATA, ¥ KaKO TPOTHUBOTPOB MPH TPYEH-E HACTAHATO CO METAHOIL.

I'nuyepun-najayBa npuMeHa BO aBTO MHIYCTpHjaTa W MPU MPOU3BOJICTBOTO HAa MACTH U

Macjia

Onwma ynompe6a Ha alkoxojqume:. aJIKOXOJIUTC TJIaBHO CC yHOTpeGyBaaT Kako

pacTBopyBauu, pa3peayBadH, Kako TOpUBa, 3a T00MBamke Ha MAaCTH M MacJia u CIl.
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Emepu: Etepute ce oprancku coenraennja mro umaat Ommra popmyna R-O-R

Homenxnamypa na emepume:

HNmumata Ha erepute ce 100MBaaT Ha TOj HAUMH HITO CE UMEHYBAaT ajKWJl paguKalIuTe

IITO T'0 TPAJIaT €TePOT U MOTOA Ce 10/1aBa 300pOT eTep

Dimethyl ether Diphenyl ether Methyl phenyl ether
(anisole)

Anodexuou u Kemonu-ce coenuHeHuja mro coapxat kapoonunna C=Orpyna

0
Andexuou: umaar OIIIITA ®OPMVYJIA R—C—H

Homenxnamypa na anoexuoume.

Nmvumara Ha anmgexuauTe ce M00MBaaT Ha TO] HAYWMH INITO HAa MMETO Ha aJIKaHOT CO

cooaBeTeH 0poj Ha C-aTOMHU IITO IO TPAAH ATAEXHUIOT CE J10/]aBa HACTaBKaTa —d..

i
R1/ C\R2

Keronu: Nmar onmura opmyna

HMHTepHa ckpumnTa no npeaMmetoT XeMuja 3a Onwra MeguuHa Page 160



Xemwuja 3a Onmrra MeaunuHa-UHTepHa Ckpunta-PyouH 'yiabocku

Homenxnamypa na kemonume.

MMumaTa Ha KETOHUTE Ce I[O6I/IBaaT Ha TOj HAa4YWH IITO CC UMCHYBAAT aJIKUJI PAIUKAJIUTC

IOTO I'0 rpagaT KECTOHOT U IIO0TOA CC 10JaBa 360pOT KenioH.

Llpumepu:
o) O (-"
Y B o C H
H—C—H CH3|CH—CH2—(‘ H
Cl

o ~ Benzaldehyde
MeTaHan 3-xnmopodbyTaHan
(chopmangexun)

O O O

I-Phenylethanone

JHumMeTna KeToH ,[11/1::1“1/1:.1 KEeTOH (acetophenone)

Jlobueare u ynompeoa

-Co okcupaanuja Ha aTKOXOJIH

0
I

Cr,0,>~
CH;CH(OH)CH, T CH;CCHj;
2-propanol acetone
(a secondary alcohol) (a ketone)

-ce moouBaat u co EkcTpakiyja o mpupoIHA U3BOPU
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Ynompeba:

Keronure (ameroH) ce ymoTpeOyBaaT Kako pacTBOpyBauM U pa3peayBaud, a

(bOpMaJII[GXI/I[[OT BO MCIMIIMHATA UMa OIrpOMHA IPUMCHA.

H H,C_ CH;
W H “c=0 ‘ *
| Rew
C—H C=C
N
H
H;C 0
Benzaldehyde Cinnamaldehyde Camphor
(almonds) (cinnamon) (obtained from

camphor tree)

Kapookcunnu Kucenunu u HueHu depueamu

Onwma gopmyna Ha KapOOKCUIHUME KUCETUHU o - Kaze
]
4
N
OH
e Gpopmyrata 3a kapOOKCHIHATa (PYHKIIMOHAIHA Tpya
0
I
O
' C—OH
_ | -
0 C—OH (-|) LI)
CH,C—OH HO—C—C—OH “-[|-_I-__(-)|__{
0
Acetic acid Benzoic acid Oxalic acid o-Phthalic acid
(an aliphatic acid) (an aromatic acid) (an aliphatic (an aromatic
dicarboxylic acid) dicarboxylic acid)
OlleTHA KHCEIMHA OcH30€Ba KHCEJIMHA OKCaJHa KMceauHa  (TajgHa KUCeIuHa

(mukapOokcHiIHa K-Ha) (IMKapOOKCUIIHA apOMaTHYHA K-Ha)
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Iﬂwneuxﬂanupa}ulqu60KcuﬂHunu2KucenuHu:

HNmumara Ha KapOOKCUITHUTE KUCEIMHU ce T0OOMBAaT Ha TOj HAYMH HITO HA UMETO

Ha aJIKaHOT CO coojBeTeH Opoj Ha C-aToMu MITO ja Tpaau KapOOKCHIIHATA KHUCEIHHA Ce

oJaBa HacTaBKara “-cka KuceiauHa'.
O

O A5
O—0)
: |_| . : o OH
f|_’ _C—OH ‘-|) ‘,-|
CH,C—OH HO—C—C—OH NC—OH
I
O
Acetic acid Benzoic acid Oxalic acid o-Phthalic acid
(an aliphatic acid) (an aromatic acid) (an aliphatic (an aromatic

dicarboxylic acid) dicarboxylic acid)

eTaHCKa KucellmHa  OEH30€Ba KUCEeNTMHA OKCaJlHA KUCeMHAa  OpTOQTaaHa K-Ha

(ometHa kucenuna)  (apomaThuHa JBOOA3HA KUCEIUHA)

Jloousarmwe na kapooKkcunHume Kuceauu-Hajuecto ce 100MBaaTco OKCcUaanuja Ha

AJIKOXO0JIN
CH,CH,OH +KMno, O #t - CH,CO, -K* O tf - CH,CO,H

Auemun I'pyna-ecrepcka rpymna
(||)
—C—CH;

Auerun rpymnara € MHOTY OWTHA NMPUCYTHA € BO MHOTY TEpalleBTCKH COEIHWHEHH]a, BO

aCMHUPUHOT HA IPUMED.
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i
COOH
Acetylsalicylic acid
(aspirin)

Ayemuncanuyunna xucenuna (acnupun)

Ecmepu

-Ectepute (wmm ectpute) ce n00MBaar MpU peakipja Ha ajJKOXOJd M KapOOKCHIIHA

KHCEIINHAa
(|L|) 0)
4
CH;CH,0—H + HO—CCH; = H,0 + CH,;CH,0—CCH,
. = 3 heat - = k
ethanol ethanoic acid ethyl ethanoate
(ethyl alcohol) (acetic acid) (ethyl acetate)

-IIpucyTHHM ce TJIaBHO BO jy’KHOTO OBOIIj€ U TH € TH JaBaaT KapaKTePUCUTUIHUTE apOMHU
Ha oBue oBomTHja. Ilokpaj Toa ce ymorpeOyBaaT W BO MEAMIIMHATA Kako

AHCCTC3UOJIOKHN CPEACTBA.

-HomenknaTypara Ha ecTpuTe ja yuyrMe Ha Ipe/laBamara.
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Amunu

-aMUHUTE C€ COEIMHEHM]a IITO BO CBOJOT COCTaB coApkar amMmuHo rpyna —R-NH,

1‘4 CH,CH4
Ethylamine Diphenylamine Ethylmethylpropylamine
(a primary amine) (a secondary amine) (a tertiary amine)
Etun amun I[I/I(I)GHI/IJI aMUH CTUJI MCTUJI ITPOIMUJTI aMUH
IIpumapen amuH CexyHaapeH aMUH Tepuuepen amun

Homenxnamypa na amurnume:.

Hmumara Ha aMUHHATE ce JOOMBAaT Ha TOj HAYMH IITO MPBO CE UMEHYBAAT aJIKWJI

paguKaInuTe MITO T'O IPaaT aMUHOT M TI0TOA Ce J107aBa 300poT “aMuH”.

Amuno kucenunu-nmaat onmra popmyna ,NH - R-COOH

-AMHHO KHCEJIMHUTE CE€ OpraHcku coenuHenuja mro coapxatr COOH fapOokcuinna) u

NH, (amuHO) rpyma Bo CBOjOT cOCTaB M Toa Ha efieH uct C-atom.

-IToctojar 20 eceHnmjasHu aMUHOKHCENWHHW, 0e3 HUB HeMma >XMBOT. HUB ru mma BO

pacTeHMjaTa u >KMBOTHUTE, a YOBEKOT T'M IIpUMa MPEKy UCXpaHata.

-3a HuB noBeke ke yuume Bo IIpeameror buoxemuja
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Cmepeouzomepnu opeancku coeOuHenuja

CrepeounsoMepuja-e mojaBa Ha JBE pa3IMYHH T€OMETPUCKH (HOPMH OJI €HO HUCTO
coequHenne. Ce jaByBa Kaj coenuvHeHHjaTa mTo uMaaT C-aToM 3a KOj ce IMOBp3aHU
yemupu  pasiuyHu - CYnCmMumyeHmu-ipuCyTHa TI0OjaBa Kaj AaMHHOKUCCIMHHTE W
jariaexupaTure.

Tue coeanHEHHMja ce HApPEUEHU XHUPAIHU coenuHeHHuja, a C aToMOT € XupalieH
aToM. XWpaJTHUTE COCIUHEHH]a C€ OJHECYBaaT KaKO MpEAMET U JUK BO OrJenaio u
uMaaT [EJOCHO pa3IMYHM CBOjCTBa BO TIOTJIEJ Ha BPTCHETO HA paMHUHATAa Ha
IUTAHApHATa CBETJMHA, a UMaaT W pa3inyHu (PU3HOJIONIKH NIejcTBAa. Taka Ha TIpuMep,
enHaTa ¢popMa Ha HEKOja aMHHOKKCEIMHA (JIeBaTa Ja peyeMe) MOKe Ja 1ajeCTByBa KaKo
JIeK, Jojieka apyrara (j1ecHaTa ¢popma) Ha Taa UCTa AMUHO KHCEIIMHA MOXE J1a JICjCTBYBa

KaKO OTPOB 32 OPTaHU3MOT.

H F H OH

| | | |
P e oS n A cngen M

Cl Br CH;4 CH;
Chiral Chiral Achiral Chiral
CH,CH,CH, CH,CH,CH,

7N /N
7 \ / L
/ \ / \
s | \ / \ \

/ f / C
H;C< “‘7“¥CHQCH3 CH,CH, <7~ -—?CHa
H H

Mirror

CH,CH,CH, H3CH2CH2(|Z

H3C“'}C“~CH2CH3 H3CH2C/‘C"\“CH3
H H

IIpumep 3a nojasama na xupannocm
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Ilpezneod na nosarichume YyHKUUOHAIHU 2PYRU Kaj jaziee000pooume

Phenol Ar—0OH

Alkane R—H CHCH,CH,CHCH,CH, Hexane
Alk \L' {'/ CHy=CHCH,CH,.CH 1-Pent
. AlKene y, \ 2 3 2 1 =rentene
ﬁ Alkyne —(C=C— CH;C=CCH,CH,CH,CH,CH, 2-Octyne
M Alcohol R—OH CH,CH,CH,CH,OH I-Butanol
s Alkyl halide  R—XP CHCH,CH,CHCHLCH,Br I-Bromohexane
q) Ether R—0O—R CHy—0—CH,CH,CH, 1-Methoxypropane
: F (methyl propy! ether
>\ Amine R—NH, CHCH,.CH;—NH, 1-Aminopropane
N (propylamine)*
Q K 0 0
[ ‘ Aldehyde R=—C—H CHyCHCH,C—H Butanal
O (butyraldehyde
E Q QO 4]
Ketone R—C—R CH ﬁ'H:L"('H:L'H:L'H, 3-Hexanone
m o (cthyl propyl
g 0 0 ketone
m I
Carboxylic R—C—0OH CH{CH,CH,C—OH Butanoic acid
CU o acid (butyric acidF
m m 0 tll
Ester R—C—0R CHyCH,CH,C - OCH, Methyl butanoate
O q.) (methyl
N : 0 0 butyrate
|
L‘ Amide R—C—NH, CHCH,CH,C—NH, Butanamide
H CU (butyramide
i ‘
é o p— Arene Ar—H* <\;/>—( H{CH, Exhylbenzene
>~. Arylhalide  Ar—Xx* Br Bromobenzene
s a (

H-on 4-Chlorophenol
_ (p-chlorophenol

IlImo mpeba oa ce 3uae:

-Jla ce 3Hae Ja ce HamuIiaT eMOUPUCKUTEe (OpPMYyNIM Ha HEKOM €IHOCTAaBHH OPraHCKH
COeIMHEHH]ja, JOKOJIKY € JaJICHO UMETO HIIH

-J1a ce 3Hae Jla ce MPOYNTa COSAMHEHHUETO, aKo My € J1ajieHa (hopmymnaTa

-Jla ce 3HAaaT OCHOBHUTE (DYHKIIMOHAIHU TPYIH

-Jla ce 3Hae Jia ce Mpero3Hae of CTPYKTypaTa Jajli €IHO COSIUHEHUE €

Annexun, erep, KeToH, KapOOKCHITHA KUCENMHA, aMUHO KUCEJMHA, aMUH, allkaH, aJIkeH
WIIN aJIKUH

-J1a ce Tpero3Hae A eMIMpHcKaTa (hopMylia Ha HEKOE COeTMHEHUE € TOYHO HalHIIaHa
WA UMa Iperika

-oBHE paboTH ce OMTHU 3a Ja MMaMe IoA00pa CTapTHA MO3ULMja BO BTOPUOT CEMECTap

o peaMeToT buoxemuja

HMHTepHa ckpumnTa no npeaMmetoT XeMuja 3a Onwra MeguuHa Page 167



