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BBEAEHUE

Mocobue npepHa3HayeHO ONd cucteMatusaumm u o600uleHus 3Ha-
HUIA No oOLlein, HeopraHM4Yeckor W OpraHU4Yeckom XuUMUKM 3a Kypc
CpeOHEeNn LWKOonbI.

B KHure paccMOTpeHbl TpaauUMOHHbIE pasfenbl XMMumn: «TeopeTu-
YecKMe OCHOBbI XUMWUU», «HeopraHmyeckas xumus», «OpraHuyeckas
Xummus», «MeTtogbl MO3HAHUSA B XUMUWU», «XUMUS U XU3Hb», KOTO-
pble COOTBETCTBYIOT O0O0ObEMY Yy4ebHOro MaTtepuana, BKIHOYEHHOIO
B €OWHbIA rOCydapCTBEHHbIN 3k3aMeH (EM3) no xumun.

Becb TeopeTuyeckuini matepuan WU3NOXEH B HarnsgHonW un ynoOHon
ona  socnpuatma  ¢popmMme, BO Bpe3kax BbloefieHbl OCHOBHbLIE MO-
MEHTbl U WCKJIIOYEHUsI, Ha KOTopble cneoyeT obpaTtuTb 0CoOeHHoe
BHMMaHue. [aHbl Tabnuubl U CXEMbl, KOTOPbIE WNIOCTPUPYIOT Hau-
Oonee BaXHble TEOPETUYECKME MOJIOXEHUS.

B 3aknountensHOM pasgene KHUrm «Pacyétbl Mo XMMuyeckum ¢op-
MynaM W YypPaBHEHUSIM peakuuin» npuBeaeHbl MNPUMEPbI  PEeLLIeHus
TUNOBLIX 3a4a4, YCBOEHME KOTOPbIX MO3BOMUT LWKOJIbHMKAM U abu-
TypueHTamMm 3akpennTb MNPOMAEHHbLIA MaTepuan M CUCTEMATUINPO-
BaTb MOJly4EHHbIE 3HaAHUS.

B npunoxeHnn cooepxXuTcs CrpaBOYHbI MaTepuan, Heob6xoOuMbli
ons 6a3oBOro, NPoPULHOrO M YryoNEHHOrO M3YYEHUS XUMUM.

Xenaem ycnexos!
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TEOPETUHECKHUE OCHOBbl XMMWUU

COBPEMEHHbBIE NMPEACTABJIEHUA

O CTPOEHUN ATOMA

neonmotca ot 1

ATOM — HaMMeHbllash YacTuua XUMWUYECKOro JaJfieMeHTa, Co-
XpaHaoLWasa ero XuMMun4eckme cBomcTtea. Pasmepbl aTOMOB KO-
10 po 5 - 10 M. ATOM — XUMUYECKMU
Heoenumasa aNnekTpoHenTpanbHasi 4actuua, cocTosiwas u3 rno-
NOXUTENbHO 3apsXeHHOro sapa W oTpuuaTeslbHO  3apsiXkXeHHbIX

9NEKTPOHOB, ABWXYLLUNXCA BOKPYr Hero.

-
(‘) A40PO ATOMA

fdopa atomMOB  COCTOAT M3 MNPOTOHOB
M HEeWTPOHOB, uMelwWwmx obllee HasBaHue
HYKJIOHbI. [IpOTOHbI U HEWTPOHbI UMEIOT
NpakTM4eCkU OOMHAKOBYID MacCy, paBHYIO
MPUMEPHO OOHOW aTOMHOM €OMHULE MacChl
(MexxayHapogHoe ob6o3HadeHne — 1u). [Mpo-
TOH (p) VUMeeT nonoXuTenbHbih 3apsg (1+),
a HEWTPOH (N) a3nekTpoHenTpaneH. 3apsag,
anekTpoHa  (cMMmBoOsiMdeckoe  0BO3HayeHue
e’) paBeH 1-, a macca B 1836 pa3 MeHb-
we maccbl NpoToHa. [pakTnyeckn BCA Mac-
ca aTomMa CcocCpeoTo4vYeHa B ero siape.

NMPOTOHHOE U MACCOBOE 4uUCJ10

MPOTOHHBIM YNCNOM Ha3bIBAIOT YUCAO MNpPO-
TOHOB (Z) B sape atoma. OHO YMCAEHHO
paBHO nopsgkoBOMy Homepy B [lepuogn-
yeckon cucteme. Bce artombl B uenom 4B-
NFI0TCS  9NEKTPOHENTPabHbIMK, a  3HAYUT,
4YUCNO NPOTOHOB B €ro sAape paBHO 4YUC-
ny 9anekTtpoHoB. OO6LWee y4nCno MpOTOHOB

-
(‘) ATOMHASY1 OPBUTAJIb

ATomMHas opOuTanb — 005acTb NPOCTPaH-
CTBa, B KOTOPOM BEPOSATHOCTb HAXOXAEHUS
3NeKTpoHa cocTaBnsgeTr He MeHee 95 %.

4« 6

(Z) wn wHentpoHoB (N) HasbiBaeTCs mMacco-
BbIM uucsiom (A):

A=2Z+ N.

3apsan, agpa  atoma  (MPOTOHHoe 4ucno  Z)
M ero MacCoBOE€ YMC/O YKa3blBalOT YMCIIOBbI-
MW WHOEKCaMW cneBa OT CUMBOJSIA XMMUYe-

ckoro anemeHta “4X (A — MaccoBOe 41Cro,
Z — 3apgan ggpa atoma).

14 52

7N, 254Cr
HYKJINAbl
Hyknupom Ha3blBaeTCH BUA, aToMOB
C OnpenenéHHbiMM  3HAYEHUSMU  ATOMHO-

ro HoMepa M MaccoBoro uucna. [nsa obo-
3HAYEHMS HYKIMOOB WUCMONb3YIOT Ha3BaHUS
9NEMEHTOB WM WX CUMBOJMbI, YKa3blBasi
MaccoBble (HYKJIOHHblE) u4ucna: yrnepog-12,
unn '°C, kmcnopop-17, wnn 0.

ATOMHbIE OpOuUTanM pasnuyaloTcs Mo SHep-
rmu, pasmMepawm, dopwme, opueHTauuu
B MPOCTPaHCTBe.
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(&
(!3 QHEPTETUHECKUE YPOBHU

ONEeKTPOHbI  pas3nMyaloTCa CBOEN  3Hepru-
enn. OHm obnagaldT Tem OONbLWIMM 3anacom
3Heprvn, 4em pJanblle OT ga4pa pacnosioxe-
Hbl. B atome wumeloTcs 9nekTpoHbl ¢ 61mM3-

KNMM 3HAYEHNAMU 3Heprun, KOTOpble
00pasyloT  3NEKTPOHHbIE CNOM  (3HepreTn-
Yyeckme  ypoBHM). YmMcno  3anoJIHeHHbIX

SHepreTn4ecKUx YpPOBHEN (3NIeKTPOHHbIX
cnoeB) paBHO Homepy nepuopa B [Nepu-
oauyYeckon cucrteme.

MakcumManbHoe 4YMCNO 3NIEKTPOHOB Ha 3Hep-
reTM4eckoOM YPOBHE MOXHO HaWTWU C MNOMO-
weto dopmynsl N = 2n?, roe N — yucno

Z

X

®dopma 3nekTpoHHOro obnaka s-opbutanu

4 V4

@opMbl  INEKTPOHHBIX 0BNAKOB Py-, Py-, P,~0POBU-
Tanenm

®opMbl 9NEKTPOHHLIX 06nakoB d-opbutanen

3NIEKTPOHOB, N — HOMEpP YpoBHSA. Ha nep-
BOM 3HepreTnyeckomMm yposHe (n = 1) mak-
CMManbHOE 4YUCIIO0 3/IEKTPOHOB 2, HA BTOPOM
(n = 2) — 8, Ha TpeTbeM — 18, 4eTBEp-
Tom — 32.

OHepreTMyeckme ypOBHM  pasgeneHbl  Ha
noaoypoBHu: s, p, d u f. lNpn 3TOM nNEPBLIN
3HEpPreTn4eckUn ypoBeHb UMEET OOUH MOoA-

YPOBEHb — S, BTOPOW — gOBa MNOOYPOBHS:
S n p, TpeTun — TpW MNOAYPOBHSA: S, p, d,
YEeTBEPTLIN — BCE 4YeTblpe MNOOYPOBHA: S,
p, d, f.

BHeWHUN SNEeKTPOHHbIA CJIOW 3anoJiHAeT-
CA Yy 9NEMEHTOB [IaBHbIX MOArpynmn, MpUYeEmM
YUCNIO BHELUHUX 3JIEKTPOHOB COOTBETCTBY-
€T HoMepy rpynnbl. Y anemMeHToB nobou-
HbIX MOArPYyMMn 3anoJIHAITCH npeaBHeLIHne
CNoM, a BO BHELWHeM CJioe ocTalTCs
ooMH wunn (4Yawe BCero) JABa 9nekTpoHa.
Y d-anemMeHTOB 3anofiHAETCs npegsHEeLIHUi
CIon.

Mpn 3anonHeHun opbuTanein  3NeKTPOHbI
o6o3Havatotcs crtpenkamu: WA [A. Ha opHow

70
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opbuTann ogHa CTpefika HanpasneHa BBepX,
apyrass BHM3. JTO CBA3aHO C TEM, 4YTO Ha
OOHOW opOouTanM MOXEeT HaxXoAUTbCA He

Gonee ABYX SNIEKTPOHOB, KOTOPbIE OT/IMYa-
I0OTCA OpueHTaumein CoBCTBEHHOrO MarHUTHO-
ro nons — cnuHOM (oGosHavyaoT | unm 1).

(&) .
& NMPABUJIA 3ANOJIHEHUA ATOMHbIX OPBUTAJIEU

1. Yucno O9NekTpoHOB B aTtoMe 3JIEMEH-
Ta onpegensieTcs no nopsaKkoBOMY HOMepy
anemeHnta B [lepmognyeckon cucteme. [lo-
PAOKOBbIA HOMEpP (4YUCNO MPOTOHOB B d4pe)
paBeH 3apsaay f4opa artoMa WMo 4YUCNy  3nek-
TPOHOB B aToOMe.

2. OnekTpoHbl no opbutanam  pacnpe-
nensoTcs nocnenoBaTtesbHoO, Ha4yMHas
c 1s-opbutanun. [lpn 3TOM BbINOSHAETCSH
npUHUMN MWUHMMYMA 3HEPrun.

“‘I Mopapok 3anosiHeHUs aToOMHbIX Opou-
Taneu

1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d
6p 7s 5f 6d Tp

3. Ha «kaxpoi opbutann mMoXxeT pacnona-
ratbCa He 0Oonee [OBYX 9JIEKTPOHOB C MpoO-
TNBOMOJIOXKHbIMXA CNUHaAMM. I‘Ipm 3anoJiIHeHnn
QNIEKTPOHaM OOUNHAKOBbIX MO 3HEPrmm op-
Outanen anekTpPOHbLI pacnofiaraloT cHadana
Nno OAHOMY Ha Kaxaon opbutanum, MNoTOM
HauyMHaeTCca  3acefleHne 3Tux  opbuTanen
BTOPbIMU 3JIEKTPOHaMW.

Ecnn Ha Op6l/lTaJ'Il/l HaxoodaTCa ABa 3JIEKTPO-
Ha, WX Ha3blBalOT CNapeHHbIMU.

3ANMUCb JJIEKTPOHHOW ©®OPMYJbI

OnekTpoHHas dopmyna 3feMeHTa OMUCbIBaAeT
pacnpeneneHve SNEeKTPOHOB MO 3SHepreTmye-
CKMM YPOBHAM W MNOAYPOBHSIM, CYLLECTBY-
IOWKWM B 3NIEKTPOHHOM ob6nake. Hanpumep,
anekTpoHHaa G¢opmMyna artoma Kucnopopa
(nopsiokoBbIE HOMep 8).

| AnekTpoHHO-rpaduyeckaas cxema ana kucnopopa O |

| Yucno anekTtpoHoB (B cymme 8) |

2{"4 — anekTpoHHasi dopmyna
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&) ..
(!) OCHOBHOE U BO3BYXAEHHOE COCTOYHUE ATOMA

OCHOBHOE COCTOSlHME aToMa — 3TO Hau-
6onee 3SHEpPreTMyeckn BbLIFOOHOE COCTOSIHUE,
KOTOpOe MoJlyd4aeTca npu nocneooBaTeslbHOM
3aMoNHEeHUN SHEPreTUYecKUx YPOBHEN anek-
TpOHaMW.

Hanpumep, pona atoma 6opa 5B 3nekTpoH-
Has KOHUrypauuss B OCHOBHOM COCTOSIHUM
atoma npeacrtasneHa B Buge  15%2s522p'.
ATOM uVMeeT oAMH HecrnapeHHbli 3NeKTPOH
M MOXeT 00pa3oBblBaTb TO/IbKO OOHY CBSI3b.

Bo30y)XaéHHOe CcOCTOslHuUe atoma — 970
COCTOSiHMEe, MNpu KOTOPOM aToM nonydya-
€T J3Heprmo wm3BHe 1 OANH WM HeCKOJ1b-
KO 93JIEKTPOHOB MOBLILWIAKT CBOKO 3HEPIUIo
N nepexogaTr Ha 0Oofiee BbLICOKUIM 3Hepre-
TU4ECKNIA ypoBeHb. Hanpumep, gna aroma
bopa B anekTpoHHas KOHdUrypaums B BO3-
OYXOEHHOM COCTOSIHUM aToma npencTaBieHa
B Buoe 1s5%2s'2p?. ATOM uMeeT Tpu Hecna-
PEHHbIX 3NEKTPOHA W MOXeT 06pa3oBbLIBATb
TPU CBA3N.

NEPMOOUYECKUA 3AKOH U NEPUOAUYECKAS

<
3\

X [OB aTOMHbIX s4ep.

CUCTEMA XUMUYHECKUX JIJIEMEHTOB
A. U. MEHAEJIEEBA

Mepuoouyeckuini 3aKOH [T1ACUT: CBOMCTBA aTOMOB XUMWYECKUX
9NIEMEHTOB, a TakkKe COCTaB M CBOWCTBA 00pasyembix UMUK
BELIECTB HaxodAaTca B MNEepuoaMyYeckoi 3aBMCMMOCTU OT 3aps-

Mepuoaunyeckaas cucrema XMMUYECKUX IJIEMEHTOB SBNAETCH

0. W. MeHpenees

rpadunyeckMmM BbipaXeHneM nepuoguyeckoro 3akoHa. Ona co-

CTOUT M3 NepuoadoB W rpynmn.

(&)
(‘3 NEPNOANYECKAA CUCTEMA XMMUYHECKUX IDJIEMEHTOB

Mepuon, — nocnenoBaTeNbHbI  FOPU30OH-
TanbHbIN PSg, SNEMEHTOB, aTOMbl KOTOPbIX
pasnmMyaloTcsa  4YUCNIOM  39NIeKTPOHOB B Ha-
pyXHOM cnoe. Kaxpablhi nepuod, Kpome
NEPBOro, HA4YMHAETCA TUMUYHBIM METaNIOM
(wenoyHbiM) 1 3aBepluaeTcda 6aaropoaHbIM
(MHEPTHBIM) razom.

Mpynna — BepTUKaNbHbIA pPSAL  3/IEMEHTOB,
PacrosiOKEHHbLIX B MOPSAKE  BO3pacTaHus
3apsgoB s4ep MX aTtoMOB, MMEKOWMX OAn-
HaKOBOE 9JIEKTPOHHOE CTPOEHME BHELUHMUX
3HEPreTn4ecknx CnoEs.

Homepy nepuopma COOTBETCTBYET 4YMCI/O
SHEPreTn4eckKUx YPOBHEN.

Mo Homepy rpynnbl MOXHO oONpeaoennTb
YNCNO BaNIEHTHbLIX 3NEKTPOHOB. [na anemeH-
TOB [NaBHOM MoArpynnbl YUCNO 3NEeKTPOHOB
Ha BHELUHEM 3HEepPreTU4YeckoOM YPOBHE COOT-
BETCTBYET HOMepy rpynmbl.

BaneHTHble 3NIEKTPOHbI — 3TO 3NEKTPO-

Hbl, KOTOpble Yy4acTBYIOT B 0O6pa3oBaHUK
CBSI3EN Mexay aToMamu.
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CTPYKTYPA 94EWKU NEPUOQUYECKOM
TABJIULUbI

1 9—— 3apsa aapa

OTHOCUTEND- .
nas aromuas| KAJINU 117 Yucno
mMacca - 39.098 8 Zanexrpouos
8 Ha pasHbIX
OBHSIX
431 2 yp
BHewHNn 3HepreTuyeckum ypoBeHb
Kaxpasa qyelika nepuogudeckon  Tabnu-
Ubl  HECET onpegenéHHylo  UHpopMaumio

06 anemeHTe. B ueHTpe yka3aHbl NaTUH-
CKNWIA CUMBOJT N PYCCKOE HA3BAHUE 3JIEMEH-
Ta. B HWXHEN 4yacTn KIeTo4Yku MpPUBOOUTCS
ero OTHoCcuTesnbHasi aToMHad macca. Yuc-
IO B BEPXHEW YacTu KkneTodku obo3HayaeT
3apan gopa Z. 3apan aopa Z coBnagaeTt
C MNOPSAKOBLIM HOMEPOM anemeHTa B [le-
pnoguyeckom cucteMme  (YMCsioM  MPOTOHOB
B gape). [llo Hemy Takxe onpegensiercs
4YMCNO 3JIEKTPOHOB B aTOME.

3AKOHOMEPHOCTU WM3MEHEHUSA
CBOMCTB 3JIEMEHTOB U UX
COEAUHEHUA NO NEPUOOAM U TPYNNAM

B rpynnax cobpaHbl 3NEeMeHTbl C MOXOXUMMU
XUMUNYECKMMN CBOMCTBaMKU, a B nepuogax
XUMUYECKME CBOMNCTBA SNEMEHTOB MNOCTEMNEH-
HO unameHsoTca (cMm. Tabnuuy Ha c. 12—
13). B neBor 4actm nNepuodoOB SNEMEHTHI
NPOSIBASAIOT SPKO BblpaXeHHblE BOCCTAHOBU-
TeNlbHble CBOMCTBA, SBASIOTCA MeTannamm
(Li, Na, Mg, Ca). B npaeBom w4actm pac-
MOJIOXEHbI TUMNWYHbIE HemeTannbl, ob6naga-
jowme  okucnamTeneHbiMn - ceomctBamn - (O,
F, Cl). DBONbLIMHCTBO 9NEMEHTOB SBSET-
ca mMetamiamu. Tonbko 22 anemMeHTa OTHO-
carca Kk Hemetannam: H, B, C, Si, N, P,
As, O, S, Se, Te, a Takke BCe€ rasoreHsbl
M UVHepTHble rasbl. B cepeguHe nepnonos

{« 10

pacnonaraloTcs  35eMeHTbl,  obGnagjaioLume
Kak BOCCTAHOBUTENIbHbIMW, TaK W OKUCAU-
TeNbHbIMU CBOWCTBAMU. ITU OKUCIUTESbHbIE
N BOCCTAHOBMUTEJ/IbHbIE CBOWCTBA 3aBUCAT OT
TOro, C Kakum 3IEMEHTOM OHW pearunpylor.

ATOMHbIA U WUOHHBbIA PAAUYCHI

ATOMHBIA paguyc — paguyc HeWTpasibHO-
ro atoma. WOHHBIe paguycbl — paguvychl
MOHOB (3apsiXeHHbIX 4acTul), B KOTOpble
npeBpaLLalnTCs aToOMbl B pe3ynbrarte oTgaydn
WIn  NPUCOEOMHEHUNS 3N1EKTPOHOB. Paanychl

oTpuuatesibHbIX MOHOB — aHWOHOB — 60nb-
e paanycoB Hel\/'lTpaJ'IbeIX aTOMOB.
Pa,EI,I/IbeI NONOXNTEJIbHbIX WOHOB — KaTu-
OHOB — MeHblle paanycoB HENTpanbHbIX
aTOMOB.

XAPAKTEPUCTUKN ATOMOB 3JIEMEHTOB

MeTannuyeckue 1 HeMeTaJ/ZIM4eckue CBON-
cTBa onpenensoTcs CTpoeHuem Haubonee
YCTOMYMBOrO MNpOCTOro BeLLeCcTBa, a Takxe
COBOKYMHOCTbIO XapakTEPUCTUK: 3HEPrum uno-
HU3aunn, 3Heprmm cpoactBa K JIJIEKTPOHY
N 9NEeKTPOOTPULATENbHOCTN.

OHeprus MOHN3auuu — 3TO 3Heprus, He-
obxoammas ONns OTpbiBa BHELIHEro 3J1eKTPO-
Ha OT W30/JMPOBAHHONO artomMa B a30BOW
dase. [llpu OTpbIBE 3AeKTpOHA OT artoma
obpasyeTcsl COOTBETCTBYIOLINIA KaTMOH. Yem
MEHbLLIE BHEeprms uoHmsauum, Tem 0Oonee
BblpaXeHbl MeTa/In4Yeckmne CBOMNCTBA aTOMOB
anemMeHTa. EpmHUUEn wn3mepeHuna SHepruu
MOHU3aLUN SBMSETCHA 3NEKTPOHBOALT (3B).

OHeprus cpoacTBa K INIEKTPOHY — 3SHEp-
rmsl, KoTopas BblaenseTca npu npucoepuHe-
HUN 3NEKTPOHA K HEWTpasbHOMY aTtomy. Yem
fonblue CPOACTBO K 3JIEKTPOHY, Tem Oonee
BblpaXEHbl HeMeTaM4yeckne CBOWMCTBA.

AneKkTpooTpuLaTeNbHOCTL — 3TO CMNOCco6-
HOCTb aTOMOB XMMWYECKOIro JaJsieMeHTa OTTHA-
rmeatb Kk cebe o0OLme 9NeKTPOHHble napsbl,
yyacTBylowme B 00paszoBaHUN  XUMUYECKOWM
cBA3N.
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Q) A

OnemeHTbl-MeTanNbl  UMEKT HU3KUE 3Haye-
HUS  BNIEKTPOOTPMUATENBHOCTN, a 3JIEMEH-
Thl-HEMeTabl, Hao0OopPOT, BbicOkMe. Cambil
afiekTpooTpuuaTeNbHbli anemeHT — ¢Top F

-

e 3

MeTtannbl cocTtaBnsatoT OGonee 75 % ane-
MeHTOB  [lepmognyecko  cuUCTeEMbl.  ITO
S-3N1EMEHTHI, KPOME BOAOPOAA W renus, BCe
d- n f-afieMeHTbl, 4acTb pP-9EeMEHTOB. He-

CMOTPS Ha ux Oonblloe pa3HooOpasue, OHU
obbeanHeHbl  pAooOM  o0OWMX  DU3NYECKUMX
N XMMUYECKMX CBOWCTB.

s-METAJ1bl

OnemMeHTbl |A rpynnbl Ha3blBAKOTCH LLEJIOMH-
HbIMM MeTannamu. [locnegHnn 3nemMeHT
rpynnel  ¢paHuun Fr paguoakTuBeH, nepwu-

(ero  9anekTpooTPULLATENBHOCTb
MonuHra npuHaTa pasHon 4,0),
kmcnopon, O, asor N.

no wkane
3aTteM

METAJU1bI IA-IIIA TPYNNbl B NEPUOAUYECKOWU CUCTEME
XUMUNYECKUX IBJIEMEHTOB 4. U. MEHAEJIEEBA

o0, nonypacnaga ero Hauvbonee yCTOW4uM-
BOoro usotona 225Fr coctaBnseT 21,8 MUH.
YeTtoipe anemeHta lIA rpynnel (Ca, Sr, Ba,

Ra) — wéno4yHozemesibHble MeTasJbl.

CrteneHn oOKUCNEHUS S-MeTalIoB CcoBMnaja-
I0OT C HOMepamu Trpynn W paBHbl +1, +2
COOTBETCTBEHHO. s-MeTtannbl NPosIBASIOT
CW/IbHbIE BOCCT@HOBUTESIbHbIE CBOWCTBA, MO-
CKOJIbKY BaeHTHblE 3NEeKTPOHbI aTOMOB Cha-
00 cBfizdaHbl C SOPOM U MOryT OblTb JIEFKO
OTOpPBaHbl OT HEro.

OcHoBHble xapaktepuctuku metamnoB IA-IlIIA nogrpynn

Merann | O rvpaunn | pamayo, mw | nomisammn, 0B | aemecre o | crenem oronenns
Li ..2s! 0,155 5,39 180,5 +1
Na ...3s! 0,189 5,14 97,8 +1
K ..4s! 0,236 4,34 63,5 +1
Rb ...5s! 0,248 4,18 39,3 +1
Cs ...6s" 0,268 3,89 28,5 +1
Be ..28° 0,113 9,32 1287 +2
Mg ...3s2 0,160 7,64 650 +2
Ca ...48? 0,197 6,11 842 +2
Sr ...5852 0,215 5,69 777 +2
Ba ...652 0,221 5,21 727 +2
Ra ...782 0,235 5,28 696 +2
Al ...35%3p" 1,43 5,986 660 +3
Ga ...45%4p" 1,22 5,998 29,8 +3
In ...55%5p" 1,63 5,786 154 +3
Tl ...6s%6p" 1,71 6,108 304 +1*, +3

*3,El.er W pJanee B KHUre BblaenieHbl Havbonee XapakTepHble CTeneHn OKWUCNEeHUs.
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NEPUOAUNYECKAA CUCTEMA XUMMUYHECKUX

HemeTannuueckue U OKUCNUTENbHble CBOWCTBA YCWIMBAIOTCA = OJEKTPOOTPULLATESIbHOCTb

3 | - rPyninmnbl
S |z
s | g l I i v Vv Vi
= a 6 |a 6 |a 6 |a 6 |a 6 |a 6
3
o
=
s |5 [, B °|/C SN 70 ¢
= Bop Yrnepon Asor , | Kucnopoa ]
5z 10,811 3[ 12,011 314,007 3] 15,999 :
= = °
3 S A Al 1Si ®[p B[S
ﬂsi > AnOMUHMIA 3 Kpemuuii 4 ®occhop 5| Cepa §
o 26,092 2| 28,086 3| 30,974 3| 32,064 3
> °
g.?é 4 221 SC 222 Tl 223 V 124 Cr
© o 9 Ckanpwmit 19 Tutan 1 Banapui 13 Xpom
B o 4 3 44,956 | 3 47,96 | 5 50941 | 3 51996
° 3 29 30 2 4
S 2 Cu Zn|Ga 3¥|Ge 3% |As 3 |Se 3
(< 2 6
i g 5 1§ Mepe | ¢ Lunk | Fannuit 1§ Tepmanuit ﬂg MbiwwbsaK 1§ CeneH 8
|<. 2 63546 [ 2 65,37 | 69,72 2| 72,59 2| 74,922 2| 78,96 2
o
3, 6 239 Y|4 Zr{;2 Nb|[:2? Mo
2 = 18 UtTpmi |12 Linpkouuit | 1§ Huo6uit | 13 Monubpex
g & 5 2 88,906 | 2 91,22 | 2 92,906 | 2 95,94
S o 47 48 49 50 51 52
8 S 7 | cAﬁg i ch En_ d ?n 8 ch g :l“e 1
-
s g 3 o | 8 A | a 3| age” 5| e 5| 157eup 5
o *
H 8 i Laly? Hf” Ta|;”® W
18 NauTan |18 Fachnui |18 Tantan | 18 Bonbchpam
s 6 2 138906 | 3 17849 | 3 180,048 | 18385
<) P .
23 g [ Aup® Heg Tl *yPb 2yBi = ®jPo &
© g 18 3onoro | 8 PT Tannuit 18| Ceuren 13| Bucmyt 18 | MonoHwii 18
e = 2 196,967 2 200,59 | 204,37 3| 207,19 3| 208,98 3| 1209] 3
s 2 *% | 2 2 2
s 7 110 48 Ac7g" Rf(j'% Db|j"¢ Sg
S = 1 AkTuHmii |75 Pesepdiopamii | 7 OyGuwi| %8 CuGoprim
§8 g [227] | § [261] | 262] | 3 [263]
1%
=
. Beicwine
JleTyune
BOZOPOAHbIE F{f{4_ F{f{s F{zfﬁ
CoegnHeHund

JAHTAHOUWAObI*

;% Celi* Pr|;®Nd);® Pm|i62 Sm|i® Eu:* Gd
18 Llepui | 6 Mpaseogum (18 Heopum (18 TMpometni |18 Camapui |8 EBponui (18 Taponuuui
8 8 8 8 8 8 8
2 140,12 2 140,908 5 144,24 | 5 [145]| 3 1504 2 151,96| 5 157,25
AKTUHOWMAObI**
2 2 2 2 2 2 2
{° Thi > Pajg®> Ul ® Npi®t Puj®*Am|*°Cm
18 Topui 1gl1puTaxTuum7| 18 Ypa 8 HenyHwuif 1 MnyTohni (18 - Amepuuyit 18 Kropuii
2 232,038 2 [231]] 2 23829 2 [237]] 2 [244]f 2 [243] 2 [247]




(I‘Iepmoumqecmﬁ 3akoH u lepunoamnyeckas cuctema...

SJIEMEHTOB A. U. MEHAEJIEEBA
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Mepuon nonypacnaga — NPOMEXYTOK
BPEMEHN, B TeyeHnme KOTOpOoro paspy-
LaeTca nosioBMHa $aep aTOMOB [aHHOro

nsorona.

M3oTonbl — HykIuapl, MMEOLWME OANHAKOBOe
YMCNO MPOTOHOB, HO Pa3NNYaOWMECH MaCCOBbI-
MU YMcnamu.

CTeneHb OKUCNEHU — 3TO YC/OBHbLIN 3apam,
aTOMOB XVMMUYECKOrO 9JIeMEHTa B COEAMHEHUN,
BbIYMC/IEHHbIN W3 MPEANONIOXEHNS, YTO coeamHe-
HME COCTOUT TOJSIbKO W3 WOHOB.

N3meHeHune CBOMCTB S-MeTaJlJioB

Pagunycbl aToMOB YyBenn4MBalOTCA MO rpymn-
ne cBepxy BHM3. Takad 3aKOHOMEPHOCTb
XapakTepHa [/ SJIEMEHTOB BCEeX [NaBHbIX
noarpynn. BenvuvHbl 3HEpPrMM MoOHU3aUUU
COOTBETCTBEHHO YMEHbLLADTCA, a BOCCTa-
HOBMUTEJIbHble CBOWCTBA METa/l/IoB YCUNIU-
BaloTCA.

B OCHOBHOM COCTOSIHMM Yy aTOMOB 3ane-
mMeHTOoB [IA  rpynnbl HET HecnapeHHbIX
3nekTpoHoB. OHW MOryT MOSIBUTLCS TOJSIbKO
B peaynbrate nepexona ns® — ns1np1, 4yTO Tpe-

OyeT 9HepreTM4eckux 3artpar Ha BO30yxaeHue.

p-METAJ1bI

ONeKTpoHHaaA KOoHdUrypauus

OneKTpoHHass KoHbUrypauuss OCHOBHOIO CO-
ctosHus  p-metaos  IA - rpynnel  ns?np’
XapakTepu3yeTcs Hannumem OOHOrO Hecna-
PEHHOro 9nekTpoHa. B B0O30yXAEHHOM CO-

"N

CTOSISHAM  4YMCAO HEeCcnapeHHbIX 3NEeKTPOHOB
yBenuymBaeTcss [0 TpEx. B coeguHeHusx
anemeHTbl llIA rpynnbl nposiBnsoT Haubonee
XapakKTEPHYIO CTErNneHb OKUCIeHus +3.

U3MeHeHue CBOWNCTB p-MeTasJioB

Paguycbl aToMOB yMEHbLUAOTCA MpuM  ne-
pexoge OT anoMuHua K ranauio. [Npuuu-
HOW 3TOro SBNSETCA TO, 4YTO 3anoJiHEeHMEe
d-060M04kKM  COMPOBOXOAETCA  nocnenoBa-
TeNbHbIM CXaTuemM aTtomoB, B 3d-psay OHO
OKa3bIBAETCA HACTOJIbKO CWJIbHBIM, 4TO Mpe-
BOCXOOUT YBENMYEHME paguyca npu noss-
NeHUN 4YeTBEPTOro SHEPreTUYecKoro YpOoBHS.
BcnegcteBne STOro  CBOWMCTBA  COEOMHEHUI
anoMuHUa +3 BO MHOIFOM CXOXW CO CBOW-
CTBaMM CcoeauHeHun rannmsa +3.

BospacTtaHne 3Heprum wnoHmM3aumn npu ne-
pexoge OT UHOUA K Taluimio 49BNFdeTCd pe-
3ynetatoMm d- u f-cxatms, 4TO NPUBOAUT
K YCW/IEHMIO B3aUMOLENCTBUSA  BaSIEHTHbLIX
9NEKTPOHOB C S4pOM artomMa, W CTeneHb
oKkucnenuss +1 craHoBuTCca Oonee cTabunb-
HOW ana Tannus. IDTO noaTBepxaaeT obLlyio
3aKOHOMEPHOCTb /11 P-39NEMEHTOB — BHU3
Mo rpynne YyCWINBAETCS YCTOMYMBOCTb CO-
e,u,leeHw7| B HUM3LLNX CTENEHAX OKUCNeHud.

B pagy Al — Ga — In — TI npowucxoaut
YCUSIEHNE OCHOBHbLIX CBOWCTB COEAMHEHW
n ocnabeBaHMe KUCNOTHbIX. MeTannunyeckne
ceoiictBa p-metasnoB A rpynnbl Bblpaxe-
Hbl cnabee, 4emM y S-METannoOB, U YyCcuaunBa-
totca ot Al k TIL

(!) NEPEXOAHbLIE 3JIEMEHTbl (MEAb, UMHK, XPOM, XEJIE30)
B NEPUOAMYECKOMA CUCTEME XUMWUHYECKUX IJIEMEHTOB

A. U. MEHOEJIEEBA

K nepexogHbiM 3nemMeHTam (d-anemeHTam)
OTHOCATCS 9NneMeHTbl noboyHbix (B) noa-
rpynn [llepuoguyeckon cuctembl. B aTto-
Max d-3/IeMEeHTOB C YBeNM4eHWEM 3apsia
aapa  3anofHaTCea opbuTtann npeaBHELLIHEro

4 14

(n — 1) ypoBHs. BaneHTHbIMM 3nekTpoHamMu
ABNAIOTCA ONEKTPOHbI, HaxoaswMecs Ha ns-
n (n — 1) d-opbutanax. Bce d-anemeHThbl
B OCHOBHOM COCTOSIHUN WMEIOT 3JIEKTPOH-
Hble KOHdUrypaumm (n 1)d'-"%ns'2,
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OCHOBHbIE XapakTepuctukm nepexoagHbix mMeTtasuioB

M AneKkTpoHHasA ATOMHBIV OHeprus t,n AN NpocTbIX XapakTtepHble cTe-
etann
KOHduUrypauus paguyc, HM noHusauum, 3B BellecTs, °C NeHU OKUCIeHns

Cr ...3d%4s! 0,127 6,77 1907 +2, +3, +6

Fe ...3d%4s2 0,126 7,89 1538 +2, +3, +6

Cu ...3d"%4s" 0,128 7,72 1083 +1, +2

Zn 3d'%s? 0,132 9,39 419,4 +2
MW3MEHEHUE CBOWCTB d-3JIEMEHTOB CoeovHeHuss d-MeTanioB B NPOMEXYTOoY-

Pagunycbl aTtomMoB d-3/1eMEHTOB Mpu [OBU-
XEHWUM CneBa HanpaBo MO Mepuoay YMEHb-
watoTtca (d-cxatume).

B uenom B nepuoge cneeBa HanpaBO 3Hep-
rMu MOHM3auMu BO3pacTaloT, a MeTan-
nnyeckne ceonctBa ocnabeBaloT. Peskoe
YBEIMYEHNE SHEPrMnm WNOHU3aALUMM U NOBbI-
LUeHHas YCTOMYMBOCTb HabnogaloTca y aTo-
MOB, umelwmx nonHoctelo d'© (Cu, Zn)
unu HanonosuHy d° (Cr) 3anonHeHHble op-
ouTtanu.

CTENEHN OKWCJIEHU4A

B coeauHeHusix d-anemMeHTbl  MNPOSIBAAIOT
nepemMeHHble CcTeneHn okucneHus. Huskyo
CTENEHb OKUCNEHUs +2 NpPOSBAAIOT NpakTu-
yecknm BCe d-3/IeMEeHTbl, TaKk Kak Ha BHeLl-
HeM cnoe Yy OonbwKMHCTBA d-3N1E€MEHTOB
HaxoOATCA [OBa 3JIEKTPOHA.

Bbiciass cTeneHb OKUCNEeHUs aNs BGOJbLUMH-
cTBa d-31E€MEHTOB paBHa HOMEPY rpynnbl.

B HU3WKUX CTeneHax OKUCNIEHUS HeKOoTopble
3d-meTannbl  HaxogosaTcs B KaTWMOHHOW  dop-
me (Fe?', Cr?*, Cu'), nposiBNSIlOT OCHOBHbIE
M BOCCTaHOBUTENbHble CBOMWCTBA. B BbICOKUX
CTENEHSIX OKUCNEHUs d-3nemMeHTbl 00pasyloT
aHWoOHHble ¢dopmbl (Cr,027), NposBAAIOT KUC-
JIOTHbIE W OKUCAWTESIbHbIE CBOWCTBA.

HbIX CTEMeHsX OKWUCNeHUs MpPOosABNSIT aM-
doTeEpPHbIE CBOMNCTBA.

AmdoTepHOCTb — CMNOCOBHOCTb
TOPbIX COEAVHEHWU MPOSABAATb KaK KUC-
NOTHblE, Tak W OCHOBHble CBOWCTBA

B 3aBMCUMOCTW OT YCJOBUA M Npupoabl

HEKO-

pea-
reHToB, KWUCJIOTHO-OCHOBHOM
B3aMMOOENCTBUMN,

CBOWCTB pacTBOpUTENS.

yyacTBylOLUX B
ocobeHHO B 3aBMCUMOCTU OT

XpOM B CoOeguHEeHUAX npoaBideT CTerneHun
okmcnenuna +2, +3, +6. [na xpoma COCTO-
AHMe +3 Haubonee ycToiumBo. PocT cTene-
HW OKMCNEHUS COMPOBOXAAETCS YCUIIEHMEM
KWUCNOTHbIX U OKWUCIUTENbHbIX CBOMNCTB.

Xeneso — 9TO MeTasN CO cpefHen BOC-
CTAHOBMTENIbHOW aKTUBHOCTbLIO, 0Oofiee HU3-
KOW, 4eM y xpoma.

B OCHOBHOM COCTOSIHUM QaTOMbl 3JIEMEHTOB
IB n IIB rpynn WMeOT 3EKTPOHHYIO KOH-
durypaumnio (n 1)d"%ns' n (n 1)d'%ns?
COOTBETCTBEHHO. BaneHTHble 9neKTpPOoHbl aTo-
MOB pPacnojioXeHbl Ha d- W S-MOAYPOBHSIX.
ONEKTPOHHbIE KOHUrypaumm 3/1IEMEHTOB
IB, IIB ©n wWenoyHbIX, LWENOYHO3EMEbHbIX

15 »



	Block_003-125

