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4 xBaHTOBOI0 4YMCJIA® -

-

n =1,2,3,... maBHOE KBAHTOBOE YUCTOAIA ?ﬂ
OOIIyI0 PHEPTUIO AJICKTPOHA. i

L - opOuTanbHOE KBAaHTOBOC YHCIIO, MPHHUMAIYIICS
3nHauenusg 0, 1, 2, ... , (N-1), xapakrepusyer hopmy

opOuTaIH,y
-

ml = MAIrHUTHOC KBAHTOBOC YHCJIO OIIMCBIBACT

HampaBjeHUe OpOWTaAIN B MIPOCTPAHCTBE M MPHUHUMAECT
3nauenus 0, ¥1, £2,...,% L.

CIIMHOBOE YHUCJI05 KOTOPOE OMUCHIBAET COOCTBEHHBIN
MOMCHT UMOXKET IPHHUMATh JIMIIG JBa 3HadcHus: £1/2



PacripeaeseHre 5AEKTPOHOB IO OPOUTAAAM 110 3 3aKOHAM:

1) IIpuHIMI HaMEHbUIEN SHEPIUH - B IIEPBYIO OUEPEAD IACKTPOHBI
3aIIOAHAIOT OPOUTAAH, MIMEFOIHE HANMEHBIINYIO IIOTEHIINAABHYIO
3HEPIHIO.

IlopAaAOK cAeAOBaHIA OPOUTAAEH IO SHEPTHU OIIPEACAAETCA MO
npasusam KaeukoBckoro :

1 mpaBuao KaeuKkoBCKOIO - MEHBIIIYIO SHEPTUIO UMEET TA OPOUTAAD, AAA
KOTOPOM MeHbIIe cymma (n+L);

2 ipaBuao KaeukoBckoro - ecan y AByx opOuraaeii cymma (n+L)
OAMHAKOB4, TO MEHBIIYIO JHEPTHUIO UMEET OPOUTAAD C MEHBITUM
3HAYEHHUEM I'AABHOT'O KBAHTOBOTI'O YHCAQ) I COCTABAAET CACAYIOIIYIO
II0CA€AOBATEABHOCTH

1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f u T.A.

2) ITpunnun Ilayau - ABa 3A€KTpOHAa B OAHOM aTOME€ HE MOI'YyT UMETh
OAMHAKOBBIM HA0Op U3 YeThIPEX KBAHTOBBIX YHUCEA.

3) IIpaBuao XyHAQ — B IIPEAE€AAX OAHOTO IIOAYPOBHA IACKTPOHBI
PACIIPEAEAAFOTCA IO OPOUTAAAM TAKHUM 00Pa30M, YTOOBI MX CyMMApPHBIN
CIINH OBIA MAKCUMAAEH.

DAEKTPOHHOE CTPOEHUE ATOMA 3AIMCHIBAETCA:

1. B saexTpOHHOM (1)0]2)MyAe YKA3bIBA€TCA KOAMYECTBO IAEKTPOHOB Ha
noAypoBHaAX aroma: 1s* 2s*2p° 3s 3p°( Cl)

2) HA 3HEPreTUYECKON AuarpaMme



~£

Iepnoanuecknii 3axon (I13) =

CBOMCTBA AJICMEHTOB U HUX OJHOTHIIHBIX COGI[I/IHGHI/Iﬁ HaXO /s
HepI/IOI[I/I‘ICCKOf/'I 3daBUCHUMOCTH OT 3apiaaa aTOMHBIX SAICP 3JIE

I13 Ob1 co3nan /[l M. MeHaeneeBbIM Ha OCHOBE pa3paldoTg
neproa. Crucremsl (TaOIHIIBI).

H ’I
[1IC mo3BOJISIET ONPENENUTh SJIEKTPOHHOE CTPOEHHUE BHEIIH é YPOB aTOMOH
3JIEMEHTOB U TEM CaMbIM Cpa3y BBIABUTh OCOOCHHOCTH, OMPEACISIONIUE UX
XUMHYECKUE CBOMCTBAy Ta € CLIOCOOHOCTH OTIABATH WJIM MPUCOEIUHSTH
AIEKTPOHBI.

CnocoOHOCTh aTOMa OT/IaBaTh W MPUCOEAUHATH AJIEKTPOHBI TAK)KE 3aBUCUT OF

€ro paanyca M XapakTepU3yeTcs BEIWUYMHAMU SHEPTUM MOHU3AIMU, SHEPTUU
CPOJICTBA K DJICKTPOHY,

a B COCTaBC MOJICKYJIbI — OTHOCHUTEIJILHOM SJICKTPOOTPULHATCIIBHOCTBIO ATOMAa

Auepeusn cpoocmea k rnexkmpony (ECp) = 310 SHEprUs NpUCOSTUHEHUS
3JIEKTPOHA aTOMOM 3JIeMEHTa ¢ oOpa3oBaHueM aHHoHa: D + e- — 0= (Ecp,
k/[x/Monb).



UCHOBHBI€ xapaKTepHCTanf\\\% y
aTOMOB )JICMECHTOB

e Paouyc amomas =B tmxomerp (mm): 1 mv == 10712 v B kaxmom mepuoze
HAUOOJBIINM PaINyCcoOM 00JIaJIaeT aTOM SJIEMCHTAa, CTOSIIMI B Havajie TIepHUo/ia, B
NICPHOJIC = YMCHBIIIAIOTCS BCICACTBUC YBEIUUYCHHS CHUJI B3aUMOJICHCTBHUS
3JIEKTPOHOB C SIJIPOMa

®  Omunocumenvnoi Inekmpoompuuyamensvhocmoio (0O30) aroma snementa T
Ha3bIBAIOT BEJIMUNHY, XapPaAKTEPU3YIONIYI0 OTHOCUTENIBHYIO CIIOCOOHOCTh aToMa
AJIEMEHTa MPUTATUBATH K ce0€ OOIIHE JIEKTPOHBI B MOJIEKYJIC.

®  Onepeus uonuzayuu (Eu) = 510 3HEprus oTphHIBa ACKTPOHA OT aTOMa SJIEMEHTA
c oOpa3oBaHMEM KaTHOHa:

e D == D+ (Eu, x/>x/M0B).

* Ewu, nocrurarouiee MakcuMyma JUis aTOMOB 6JIaF0pO,Z[HBIX ra3oB, 00J1aJAOIINX
SHEPreTHYeCKH BBITOMHOH KOH(uTypanueii ns?np®.



Xumuueckasn c6a3b = 370 COBOKYIITHOCTb CUJIy CBI3bIBAIOI
MOJICKYJIbI IPYT C IPYTrOM B HOBBIC YCTOWYHUBBIC CTPY]

- JHEPIrusl CBA3M = DHEPIUs,y BBIJICIISIONIAICS B MPOLC
CBSI3M M XapaKTCPHU3YIOMasi MPOIHOCTh 3ToH cBs3H (I

XuMHYECKast CBA3by OCYIIECTBISIEMAst 3a CUET OJIHO
3JCKTPOHHBIX APy CHIBHO B3aUMOJCHCTBYIOIIUX C SAPAM
COEIMHSIEMBIX aTOMOB, Ha3bIBaeTCs Kosanenmnoi ceasvio (KC).

JI711 KOBaJIECHTHOM CBSI3U XapPaKTEPHO:

1) B3auMozcHicTBUEC MEXIY IBYMs aTOMaMi, HECHIIBHO OTIMYAFOIIUXCS
IO AJIEKTPOOTPHUIIATEIILHOCTH} -

2) aroMbl 0000IICCTBIAIOT CBOU BaJICHTHBIC 3JICKTPOHBI, ITyTEM
0o0pa3oBaHus OOIIMX DJICKTPOHHBIX Map;

3) omHa 0o0IIas JIEKTPOHHAS Iapa MEXIYy IBYMsS aTOMaMH COOTBETCTBYET
OQHOM KOBAJICHTHOM CBSI3Uj

4) 1ipu B3aMMOJICHCTBHY aTOMOB, OJUHAKOBBIX I10
3JIEKTPOOTPHUIIATEILHOCTH, 00pa3yeTcsl HEIoIsIpHas KOBaJCHTHAS CBS3bj

5) npu B3anMOIEHCTBUN aTOMOB, Pa3JIMYAIOIIUXCS I10
AIIEKTPOOTPUIIATEIILHOCTH, 00pa3yeTCs MOJISIpHAS KOBAJICHTHASI CBSI3bj



Kac. MOKkeT 00pa3zoBarbcs ’

Mo OOMEHHOMY MeXaHu3My (Kax<Iblil U3 aTOMOB Ha OJHY CBS3b IPEHOL’
3JICKTPOHY)

158105 ﬁy
110 JJOHOPHO=aKIIENITOPHOMY MeXaHn3My (IOHOp MPEIoCTaBIIsIeT JC) oty
aKIENTOpP = MYCTYI0 BAJICHTHYIO OpOUTAIb).
JIi1 K«Ca XapakTepHbIa

= KPaTHOCThy HACBHINIACMOCTby HAIIPABJIICHHOCTby COIIPSAKCHHUCy ITOJIAPHOCTh U
MOJIPU3YyCMOCTba

Kpamnocms KOBaleHTHOMW CBSI3U XapaKTEPHU3YETCS YUCIOM OOIIMX AIEKTPOHHBIX Map MEXIY
COCIMHSIEMbIMU aTOMaMH.

Hacviuwaemocmo= Kax1plii aToM B COEAMHEHUU CIIOCOOEH 00pa30BbIBATH onpez[eneﬂﬁe
YUCJIO0 KOBAJIEHTHBIX CBS3Cia

Hanpaenennocms o0OycCliOBJIEHA TEMy YTO aTOMHBIC OPOUTAM, YYaCTBYIOIINE B 0Opa30BaHUU
MOJIEKYJISIPHBIX OpOUTalieily, UMEIOT Pa3IMYHy0 (OpMY U pa3HyIO OPUEHTAIUIO B
MPOCTPAHCTBE U CTPEMSTCSI K MAKCUMAIBHOMY MEPEKPHIBAHUIO.

MonekynsipHasi opOuTanby, B KOTOPOM MaKCUMajbHas 3JEKTPOHHAS MJIOTHOCTh COCPEIOTOUYEHA
Ha TPSIMOM, COCIUHSIONIEH s/Ipa aTOMOB, HA3bIBACTCS O=MOIEKYAAPHOU OPOUMATbIO.

MonekynsipHasi opOuTaab, BOZHUKAIOINIAS B pe3yIbTare OOKOBOTO MEPEKPBIBAHUS P=0pOUTasIei
B3aMMO/ICVCTBYIOIIMX aTOMOByy HA3bIBACTCS T =MOJIEKYJISIPHOH OPOHMTAJIbIO.

JI. TTonuHT Opeasiokuil UAC O THOPUAU3AIMA aTOMHBIX OpOUTAJICi.

T'uopuouszayueit Ha3pIBACTCA TMIOTETUYECKUIN MPOILIECC CMEIICHUS PA3JIMYHOTO THIIay HO

OM3KUX IO HEPTHHM aTOMHBIX OpOWTAalIel JaHHOTO aToMa C BO3HUKHOBEHHMEM TOTO K€ YHCIIa
HOBBIX (rHOpHIHBIX) opOMTalieliy OAMHAKOBBIX IO PHEPTUU U (opMe.

CARISIe RN

-




0 XumMun4deckasi CBsidb, A1 KOTOPOWN XapaKTEPHO
CUNbHOE B3aMOOENCTBMNE OBDLLEN SNEKTPOHHOM
napbl C A4POM TONbKO OAHOIO U3 COeAUHAEMBbIX
aTOMOB, YTO NPUBOAUT K 0bpazoBaHUIO
NPOTUBOMNONMOXHO 3apAXXEHHbIX MOHOB,
ANIeKTpoCTaTUYECKN NPUTATMBAIOLLMXCA APYT K
Opyry, Ha3blBAeTCA UOHHOU CB8A3bH0.

0 W. c. He obnagaeTt HacbIWAEeMOCTbIO, T.K. OOUH
KaTUOH MOXET NpUTArMBaTb Bce cocegHue
aHNOHDI.

0 W c. HeHanpaBneHHa, aneKkTpu4eckoe nore
3apsiaoB MMeeT cdhepndecKyto CUMMETPULO.



Memannuueckasa céa3b.

Mertamibl UMEIOT 0COOYI0 KPUCTAIUIMYECKYIO pEIlie
HAaXOHATCA KaK aTOMbly, TaK WU KaTHOHBI METAJJIdy A 1
NEPEMENIAIOTCS  00OOIIECTBICHHBIE 3JIEKTPOHBI
MeTanauyeckuii TUI B3aUMOJECHCTBUS SIBIISIETCS CIy4aeM | IPEAEIIbHON
JETOKATN3aluA XUMUYECKON CBSI3Ua

OcoOple CBOMCTBA METAINIMYSCKON CBSI3M (HEHAIIPABICHHOCTD,
HEHACHIIIAEMOCTh, ®
MHOT'O3JIEKTPOHHOCTh

U MHOTOIICHTPOBOCTH) ONPEACIAIOT PsAX cHelupuIecknx (GU3HICCKUX
CBOMCTB METAJUIOB M MX CIIABOB: OYEHb BBICOKHE 3HAUYCHUS TEIUIO= U
AJICKPONPOBOJIHOCTH,  OOJIBIIYI0 TJIACTUYHOCTby OCOOBIE ONTHYECKUE
CBOMCTBA U Talla



Booopoonasa ceaszw

BOJIOPOJIa M OTPHIIATEIIFHO MOJISIPU30BAHHBIM aTOMOM
HeMetaiuia (hTop, KUCIOPOI, a30T).

To, uTO TMOAOOHOE B3aUMOACHCTBHE HE OOHAPYKHUBAE

aTOMOB, OOYCJIOBJICHO YHUKAJIBHBIMH CBONMCTBAMU IOMEPHA0BAHHAOTA
aroma Bomopona (Mayblii pa3Mep, OTCYTCTBHE BHYTPSCHHHUX SJICKTPOHHBIX
CJIOCB).

Bogoponnas cBs3b (0003HaYEHA TOUKAMHU) MOXKET OBITh: a)
MEKMOJICKYJISIPHOU ®

H_—0 H—-0 "y H—F s H—F

H H
0) BHYTpUMOICKYIIpHOU (MEXKAY OTACIBHBIMHU (hparMeHTaMH
MOJICKYJISIPHON CTPYKTYPHI)a

Psii BaXKHBIX (DU3MKO=XMMHYECKHUX CBOMCTB MOJIEKYJISIPHBIX BEIIECTB
OIpEACISICTCS HAJIUYMEM B HUX BOJOPOJHBIX CBsA3CH (TeMIiepaTypsl
IUTABJICHUS Y KUIICHHSIy BSI3KOCTby IJIOTHOCTby PACTBOPUMOCTH).
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KBaHTOBO-MexaHM4YecKoe onmMcaHue XMuMmn4eckom CcBA3MN.

Hanbonbliee pacnpocTpaHeHe nonyyYunm gsa crnocoba - MeTo BaneHTHbIX CBA3EN
(MBC) u metog monekynspHblx opbutanen (MMO).

OcHoegHble ronoxeHusi Memoda earieHmHbIx cesizel (MBC):

1) B X04€e XMMNYECKOro B3aUMOAENCTBUSA amoMbl COXPaHSIHOM C80H (DU3UHECKYHO U
XUMUYECKYH UHOuBUdyaribHOCmb;

2) XMMM4YecKasi CBs3b paccMaTpMBaETCS Kak 803MyuWleHUe, rnpueoosuee K
MOHUXXEeHUo obuwel aHepauu 83aumodelicmayrowux amomMos rnNpu Ux ConmKeHnu;

3) cBSA3b BO3HUKAET NpW r1orapHoM riepekpblieaHuu amoMHbIx opbumarnet 08yx
amomos,;

4) cBsA3b 0OecneYnBaeTcsl HanMYMeM Ha NePEKPbIBLLMXCS OpOuUTansx napbl
3/1eKMPOHO8 C aHTMUNapannenbHbIMU ClIMHAMM

5) aToM MOXeT 00pa3oBbIBaTb XMMUYECKNE CBSAI3MN KaK B OCHOBHOM, TaK U B
8036y >KOeHHOM 8asIeHMHOM COCMOSIHUU,

6) B 8036yX0eHHOEe 8arieHMHOEe COCMOsTHUE aTOM MOXET NepenTun nytem
NPOMOTMPOBaHMSA (Nepebpoca) BaneHTHbIX 3NIEKTPOHOB C O4HUX opOuTaneun Ha
apyrue, ecnu npu aToMm:

a) YBENMYMBAETCH KONMMYECTBO HECMAPEHHbIX 3NEKTPOHOB B aTOME,

0) aHeprus, BbiaenuBLIasics NPy o6pasoBaHNN AOMNONHUTENbHbLIX CBA3EN
KOMMEHCUPYET SHEPIUIO, 3aTpa4YeHHYI0 Ha NPOMOTUPOBAHWE;

7) BaneHTHble opbuTanu nNpu nepekpbiBaHMM MOryT noaBepraTbcs eubpudusayuu,



o« /
Memood monexynapuvix opoumaneu (MMQO) nipenronaraet, 4ro mp
XUMHYECKON CBSI3U:

a) amomvl NOTHOCBIO YMPAUUBAIOM CEOI0 XUMUHECKYIO UHOUBUOVA

0) SJCKTPOHBI PACIPEACIICHBI TI0 MOLEKYIAPHbIM OpOUmansims Yu
paBHO guciy UCXOMHBIX AO. MO MOryT OBITh 2 THITOB:

1) ceasvisarowyue MO (CMO) xapakTepu3yroTcs TeM, 4TO yIaJleHUuS ¢ HUX
IPUBOIUT K OCJIA0JCHUIO XMMHUYCCKON CBSI3U B YaCTHUIIC)

2) pazpeixisttome MO (PMO) - yaanenue ¢ HUX 3JIEKTPOHOB MPUBOIUT K YBEITHUCHUIO
SHEPTMHM XUMHUYCCKOM CBSI3Uj}

JuekTpoHbl 3anoaHsAI0T MO mo TeM ke 3akoHaMm, 4To U1 AO B aromaxs

a) TPUHITUTT HAMMEHBIIICH SHEPTHH, ®

0) npuniun [aymu,

B) mpaBuiio XyH/Ia.

KputepreM BO3MOXHOCTH CYIICCTBOBAHHS XUMHYCCKON YACTHIIBI SBISICTCS] MOPSIIOK CBSI3H
(I1C):

I1C = (Nce - Npazp)/n ,

Ecmu TIC > 0, T0 manHas yactuiia Moxet cymectBoBarbs Eciu [1IC = 0 wm [1C < 0, To
Takas 4acTHIIA CYIECTBOBATh HE MOXKET
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AKTHBHBIE (POPMBI KHCIOPOJA

o oz oonaoaem napamacHumMHbIMU ceoucmeamu (u3-3a HecnapeHHblxX 3.71'06)

IIC = (NcB - Npa3p)/n=8-4/2=2
-

e 1. CuHINIETHBII KHCJIOPOI — IPOUCXOAUT ClIapuBaHUEe 2 ¢ Ha
paspeixsstomert MO y ogHOoro aroma

* 2. Cynepoxkcuanblii kuciaopon - O, +e—0,"
* Heycronuus, aktuBeH yaktuBupyet [1OJI — pa3pymraer kinerouHbie
MeMOpaHbI

[1C = (NcB - Npa3p)/n=8-5/2=1,5



