CoBpeMeHHasa XuMuns

XUMUS- 3TO HayKa, nay4yaroLlast CBOUCTBA
N npeBpalleHns BeLLecTB,
conpoBoXaatolieecss USMeHeHNEM X COCTaBa
N CTPOEHUS

( U3yyatowada npmpoay m CBONCTBA pPa3siINyHbIX
XUMMNYECKNX CBA3EN, SHEPreTUKY XUMMMNYecKmnx
peakunmn, peakLuMoHHYK COCOBbHOCTb
BellecTBa, CBOMCTBA KaTaJin3aTopoB 1 T.4.).
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YyeHUe O coCTaBe BellecTBa.

e XMMMNUYECKMM 3J1IeMeHT - Bua
aTOMOB C OMHAKOBbIM 3apsAA0OM

aapa.
e /IHAMBMAYaANbHOCTb XMMUYECKOIo

5/1eMeHTa 0bycnoB/ieHa: 3apsaaoMm
a4apa aToMma.

e HanMeHbLlIaa CTPYKTYpPHas eanHnLa
3/1EMEHTAa, COXpaHstoLWasa ero
XUMMNYECKNEe CBOUCTBA — 3TO aToM.
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e ATOM - 3TO KBAQHTOBOMeXaHu4yeckas
cucreMma, obpasoBaHHas B pe3ysibTaTe
3/1eKTPOMarHUMTHOro B3anMoaencTBuns
3/1EeKTPOHOB 1 a4pa .

e U30TONBI - aTOMbI, O6bNapgaroWme
OANHAKOBbIM YNC/IOM MPOTOHOB, HO
pa3HbIM YNCJSIOM HENTPOHOB



CucrtemMatTmanpyrowmm gaktop, KOoTopbin Obis1 B3AT
3a ocHoBy .. MeHaeneesbIM Npu pa3paboTke
MM NMepuoanyeckon CMCTeMbl XMMNYECKNX
5/1EMEHTOB, — 3TO aTOMHas Macca.

[Mepnognyecknmn 3akoH A.N.MeHaeneeBa 6bin
cchopMynnMpoBaH B cneaytowem emae: «CBOHUCTBa
NpocCTbIX TeJl, a TaK>xe ¢popMbl U CBOUCTBA
coeaNHEeHHNHN 3/1IeMEeHTOB Haxo4sITCA B
nepunogmn4yecKkom 3aBNCUMOCTH OT BeJ/TUYNHbI
aTOMHbIX BE€COB 3J/1EMEHTOB > .



CoBpeMeHHas
POopMynnMpoOBKaA

e «CTpoeHMne n cBoUCTBa
3J/1IEMEeHTOB U Ux coeguHeHnun
HaxoasiTCs B nepuognyeckKou
3aBNUCHUMOCTM OT 3apsiga sapa
aroMa M orpegesisiroTcs
nepmogmndeckm
NMOBTOPSIIOLNMMUNCS
OAHOTUIMHBIMU SJ1IEKTPOHHbIMMA
KOHUurypayunssMmm mx atoMoB ».



e [IpnHumn lNaynun: B atoMe He MOXeT
6bITb 31EKTPOHOB, Y KOTOPbIX BCe
KBAHTOBbIE YNC/la paBHbl. JTO
CBSAA3aHO C TOXXAECTBEHHOCTbIO
yactuu. B atome He MoXeT 6bITb ABYX
3/1EeKTPOHOB B OAAMHAKOBbIX
SHEepreTUu4YeckKmnx CoOCToOSAHUAX.



1860-e rogbl -62, 1930-e roabl - U3BeCTHO 92
sneMeHTa (40 ypaHa)

CepeanHa 1990 rogoB - oTkpbiTOo 109
3/1EMEHTOB
(6b11 OTKPbLITbI TSXeNble TPaHCYpaHOBbIE
3/1EMEHTbI, KOTOPble XXUBYT O4YEHb KOPOTKOE BpeMA4.
HasBaHu4a 3TUM 3/1eMeHTaM AaloTCA B YeCTb
BEIMKNX Yy4€eHbIX: 102 anemMeHT - Hobenmn, 103 -
noypeHcumn, 104 - kyp4yartosuu, 105 - )KO}'IVIOTMM
106 - pe3epc|30pavw| 107 - 60pvw| 108 - raHun,
109 - menTHepun).
B 1999r. - oTkpbiTMe 114 anemMeHTa.
Ha cerogHa naBectHo 118 saneMeHTOB. XMU4Yeckume
S5/1eMEeHTbl BMJ0Tb A0 ypaHa (coaep>XuT 92 npoToHa
n 92 a3neKTpoHa) BCTPeYyatTCs B Npupoae.
HaunHada ¢ HoMepa 93 AyT UCKYCCTBEHHbLIE
S5/1eMeHThbl, CO3AaHHble B slabopaTopumn.
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e XMMMyeckme ceBoncTea atoMa (To eCTb TO, KaKoro poaa
cBsA3n 6yayT obpaszoBaHbl C APYrMMM aTOMaMin)
onpenenstoTCss YAC/IOM /IEKTPOHOB B HApPY>XHOM Crloe

e XMMunyeckKkoe coegumHeHuUe - 3TO KadyeCcTBeHHO
onpeageneHHoe Bewecrso, Cocrodwee mn3 atomMoB
O4HOI0 UJIN HECKOJIbKUX COPTOB, KOTOpbIE
o6beanHeHbl B HaCTULUbl - MOJIEeKY/J1bl, KOMIMJ1EKCbI,
KPUCTaJ1J1bl UJIN NHbIE arperartbl. XnMmmyeckoe
coeanHeHune MOoXeT ObITb MPOCTbIM N CJTOXHbIM.

e Moniekyna NoOHMMaeTCd Kak HauMeHbLlasd
yacTuua BellecTBa, KoTopast B COCTOSAHUU
ornpenesinTb ero CBOMCTBa M CyLLEeCcTBOBaTb
CaMOCTOSATENbHO.
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CTpyKTypHasa xmmMus
CTpykTypa (pacrnosioxkeHne aToMOB B MNPOCTPAHCTBE)
XUMMNYECKOro coeaAnHeHns KapanHanbHbIM 0bpa3om

MEeHSAeT CBOMCTBA MaTepuana.
Caxa




OYJIJTIEPEHDI

e

Crpyxrypa monekyn Co v Cpy.

Anmas



Tyb6eneHbl - rpa®uUTOBbIE
HaHHOTPYOKW

-

(10,10) Tpy6ka



YnpaBsieHne XuMn4yecKmmm
npoyeccamm

K ycnoBuaMm npoTtekaHna XUMUYECKUX
NpoLEeCcCoB OTHOCATCA TepMogMHaMHNn4YecKue
paKTOopbI, XapakTepusyLuime 3aBUCMMOCTb
peakumMn oT TeMnepaTypbl, AaBNEHUS U
HEKOTOpPbIX ApYyrux ycrnosun. HanpasneHue
CMeLlleHna paBHoBecud noa BAUSHUEM BHELUHUX
BO34EeNCTBUN onpeaendeTcsa npuHumnom Jle
LLlaTenbe. [lNpuHuun Jle LLlaTenbe onucbiBaeT
XapakKTep BAUAHUA HA COCTOAHME XUMUNYECKOro
DaBHOBECUS gaBJI€EHUSI, KOHLUEHTpaLnuu
KOMITOHEHTOB CUCTEeMbIl U TeMrnepaTtypabl.



CKOpPOCTb XMMMNYECKNX PeaKLNmn, nx
MexaHWU3M U YCJIOBUSI MPOTEKaHNSA N3y4vyaer
XUMnYyecKass KHHeTHUKa.

3aKOH AEeNCTBYOLINX MAacC B XMMNYECKOM
KWHETUKe Bbipa>kaeT 3aBUCHUMOCTb CKOPOCTH
peaKuynun OoT KOHL€eHTpaunu pearmpyrowmnx
BeLecCTB.

MNMpasnno BaHT-Frodpcha B xuMmnuyeckon
KMHEeTUKe Bbipa)<aeT BJIMsIHUEe TeMmnepartypbl
Ha CKOpPOCTb peakymmn. yYBeJsindeHue
TeMmnepartypbl NpUBOANT K 3HAYNTEJIbHOMY
yBeJINYEHUIO CKOPOCTU XUMUNYECKOMH
peakyunm, NOCKOJIbKy pacTeT CKOPOCTb
ABMXKEHUNST pearnupyrowmx MOJIEKYJ1 U UxX
SHeprus.



e YCKOpPEHUE XMMUUYECKUX peaKLunn MPONCXoaNT TaKxe
B MPUCYTCTBUN KaTaJZiIn3aTtopoB- KOTOpPbIe
B3anMo4enCTBYIOT C peareHTaMu, HO He
pacxogyroTcsi U He BXOASIT B COCTaB KOHEYHbIX
npoAayKToB. YBe/sindyeHne CKOpoCT XMMMNYeCKOM
peakunun B NpUCyTCTBUM KaTasin3aropa cBs3aHo
C MOHMI)KEHUEM 3HePprum aKTuBaL M.

o XuMunyeckune npoyeccsi, nporexkarowyme c
BbigeJ/iIeHNneM TemnsjioTtbl, Ha3bIBalOTCS
SK30TEpPMHNYECKNUMM.

XuMmnyeckmne npoyeccsi, nporexkarowyme c
norsiowjeHneM T1ensioTtbl, Ha3bIBarOTCS
SHOAOTEPMUNYECKNMM.



e [Ipouecchl, KOTOpble NpOoTEeKalT B
ABYX B3aWMHO MPOTUBOMOIOXHbIX
HanpaBleHNAX, Ha3blBAlOTCH
obpaTnMbiMn. KMHETUYECKUM
YCNOBUEM COCTOAHUA paBHOBeCUS
SABJIIeTCS: paBEHCTBO CKOPOCTEN
npssMoOro n o6paTHOro NpoLeccos.



e HoBas 2BOJIIOLLMOHHAA XUMUA -
noapa)xaHue XnBou npupoae.
HanpuMmep, No npuHUMUNy pepMeHTOB
6yayT co34aHbl KaTanmn3aTophl,
HaMHOIro adeKTUBHEE NMMEKLLNXCH,
NI NOCTpOEeHbl Npeobpa3oBaTenu (C
6onbwnm Kr) conHeyHoro ceeta B
XUMUNYECKYHI U 3/IeKTPUYEeCKyto
SHEepruto, Kak 3To AenarT XUBble
OpraHn3Mmbl.




1.

depMeHTaTUBHbIN KaTann3 — 3TO peakummn noa
nencremeMm dpepmeHToB (bnokaTtanulaTopos). [pyroe
Ha3BaHWe (PepMEHTOB — 3H3UMbl, @ HAYKa O HUX —
SH3MMOJIOIUS.

O1/iInune ¢pepMeHTOB OT NPOMBbILLJIEHHbIX
KaTtaJin3aTtopoB:

depMeHTbl — 6eNKoBble MONEKY/bI, BK/OUYAOLWME
HEOObLUOE KOJSIMYECTBO KOMM/IEKCOB METAN/I0B, OT KOTOPbIX
3aBUCUT aKTUBHOCTb (bepMeHTa.

depMeHT paboTaeT npn GU3MONOrMYECcKOn TemnepaTtype u
nAasneHnn. OH gonro pabotaet 6e3 pereHepauyuu.
Hepnocrarok ¢pepMeHTOB:

XNBYT TONbKO BHYTPU K/IETKU, BHE €e pa3pyLuarTcs
CMYCTS HECKO/IbKO MUHYT;

2. Mpwn BblCOKOM TeEMMepaType NPOUCXOAUT AeHaTypaLums.

B 3H3MMONOrMm BO3HUKAO TP HanNpaBAeHUS:
O4ymncTKka NpUpoaHbIX hepMeHTOB.
PaspaboTka MCKYCCTBEHHbIX (DEPMEHTOB.
MoaenupoBaHue paboTbl XXUBON KNETKMN.



