Enexrponni i rpagivni eaekTponHi ¢gopmysin aTomis s-, p-,
d-esiemenTiB. IIpyHIMI «MiHIMAJIBHOI EHEPrii»

+ EnexTpoHHa 000NOHKA aTOMa CKIAaJa€Thes 3 eNEKTPOHIB. IX KibKicTh, K i
KUIBKICTh TIPOTOHIB, BU3HAYAETHCS MPOTOHHUM YHUCIOM (MOPSAKOBUM, aTOMHUM
HOMEpPOM) XIMIYHOTO €JIEMEHTA.

* Enekrpon wMae paBoicTy mnpupody. BiH HaaiieHu#d BIACTHBOCTIMHU
MIKPOYACTUHKH W XBWIIL. Yepes 11e HEMOXIIMBO MPOCTEXKUTH BC1 €Taru MOro pyxy B
aToMi, MOXKHA JIMIIe epe0aYnuTi HMOBIPHICTh HOTO TepeOyBaHHs B Tii YW 1HIIIN
TOYI[l aTOMHOTO TPOCTOPY.

* OO'eM mpocTOpy HaBKOJO s/pa, y SIKOMY HMOBIPHICTh IepeOyBaHHs
eJICKTpoHa CTaHOBUTH 90 1 OLIbINE BiICOTKIB, HA3UBAIOTH OPOITAILITIO.

* s-Enextponu — 11e enekTponu 31 chepudHoro hopmoro opoiTai.

* p-Enexrponu — 1e enextpoHu 3 GopMoro opOiTaii, CX0K0K0 Ha TaHTENb
91 00'€MHY BICIMKY.

* BignoBigHo 10 GopmMu €IEKTPOHHUX OpOiTayiel po3pi3HsIOTH S-, p-, d-,
f-enexTpoHm.

* Enextponu 3 mpuOIM3HO OJHAKOBOIO BEJIMYMHOIO €HEPTii YTBOPIOIOTH OJIUH
€HEPreTUYHUI PIBEHb.

* YV Mexax OJHOTO €HEPreTHYHOTO PIBHS €JIEKTPOHH 3 OJJHAKOBOIO (POPMOIO
€JIEKTPOHHOT OpOiTall YTBOPIOIOTh €HEPIeTUUHUMN IT1JIPI1BEHb.

* BajeHTHI eJNIeKTpOHUM — €JIEKTPOHM, SIKI OepyTh y4acTb B YTBOPEHHI
XIMIYHUX 3B'A3KIB.

* Eneprernuni piBHI, 3allOBHEHI MaKCHUMAJIbHO MOXJIMBOIO JUISI HHX
KUTBKICTIO €JIEKTPOHIB, Ha3WMBAIOTh 3aBEpIIEHUMU. EHEpreTH4Hi piBHI 3 MEHIIIOIO
32 MAKCUMaJIbHY KUIBKICTIO €IEKTPOHIB — HE3aBEPILICHUMH.

Y 8 kjaci BM BXKE MalM CHpaBy 3 €IEKTPOHHUMH W TIpaplyHUMHU
esnekTpoHHuMu popmymnamu. [Ipuranaiire, mo:

eleKmpoHHa ¢opmyna amoma — ye 3anuc po3nooily eleKmpoHi8 &
eIeKMPOHHIL 000I0HYI amoma, Oe KoeiyieHmamu NO3HAYAIOMb eHePemUYHI

pieni (1, 2, ... 7), cumeonamu — niopisui (s, p, d, f), eepxuimu inoexcamu —



KLIbKicmb enekmpounie na niopisusax. Hanpuxnao, enekmponuna gopmyna amoma
Cuniyiro 1,Si maxa: 1s°2s*2p°3s°3p°.

I'PA®IYHI EJJEKTPOHHI ®OPMYJIUN nonoBHIOWOTH iH(OpMAaIIito mpo
OyOBY €JICKTPOHHOI OOOJIOHKH aroMa BiJIOMOCTSMH PO KUIbKICTh €HEPTrEeTUIHUX
KOMIpPOK (KOXKHY KOMIPKY TIO3HA4alOTh KBaJIpaTUKOM) Ta 3allOBHEHHS 1X
eJieKTpoHaMHu. JlBa cHapeHi €JNEeKTPOHM OJAHIE] KOMIPKH TO3HA4al0Th JBOMA
NPOTUJICKHO CIPSIMOBAHUMH CTpuTkamu T, HecnapeHWi eJIeKTpoH — OnHiew 1.
[IpoTunexHO copsiMOBaHI CTPLIOYKHA BKa3ylOTh Ha T€, IO CHAPEHI EJIEKTPOHU
00epTaroThCsl HABKOJIO CBOET OC1 B MPOTHIJICKHUX HANPSIMKaX.

I'pagiuna enekmponna ¢opmyna amoma — 8i00OpadicenHss pPo3noOiny
eIeKMPOHI8 3a eHepeemudHUMU KOMIDKAMU.

[Tpuknazn rpadiyHO] €EKTPOHHOT (1)0pMyJIH HABEJICHO Ha MAJIIOHKY 1.
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Mau. 1. I'pagiuna enekrponHa ¢popmysa aroma Cuiiniro

O CJIIA HAM'ATATHU I YAC CKUIIAJAHHSA EJIEKTPOHHUX
I TPA®IYHUX EJEKTPOHHUX ®OPMYVIIL. Cknanatd eIeKTpPOHHI Ta
rpadiuHi  eNeKTpoHHI (OpMyau aroMiB JONOMOXKE BaM HaBeAeHa HUXYe
1H(pOopMaIlisi, YaCTUHY SKOI BaM JIOCTaTHLO Oyje JIMIE MPUTaaaTu 3 Kypcy Ximii 8
KJ1acy.

Y Mexax OIHOTo piBHS KIIBKICTh MIAPIBHIB BU3HAYAETHCS KUIBKICTIO
HassBHUX GopM opOiTase.

Ha nepumomy eHepreruyHoMy piBHI NepeOyBarOTh €JIEKTPOHU JIMIIE 3i
chepuunoro  dopmoro opbiTaned, TOOTO S-€IEKTPOHH, BOHH YTBOPIOIOTH
s-mApiBeHb. OTKe, Ha MEePUIOMY €HEPreTUYHOMY PIBHI ICHY€ OJIUH IiAPIBEHb.

Ha npyromy eHepreTH4HOMy piBHI PO3MILIEH] €IEKTPOHH 31 CPEPUUHOIO Ta
ra"Tenenoaionow Gopmamu opOitaneid, ToOTO s- Ta p-eleKTpoHu. BianmosigHo 10
OO JPYTUi pIBEHb BKJIOYAE JBA MiAPIBHI — S-MIAPIBEHb Ta P-MiJPIBEHbD.

(Ha3Bu mizipiBHIB TOBTOPIOIOTH HA3BU OpOITaJIEii.)



Ha tperromy eHepreTmuHoMy piBHI € TpHW MiJpiBHIi: s-, p-, d-. ToOro,
3'sisieThes d-minpiBens. HMoro 3anoBHenHs d-enekTpoHaMH BiOyBaeThCs B aTOMIB
XIMIYHUX €JIEMEHTIB 3 MPOTOHHUMU unciamu 21-30 (atomu XiMIYHUX €JIEMEHTIB
YETBEPTOTO MEPIONY).

UYerBepTuid MiApiBEHb HA3UBA€ThCA — f-migpiBHEM 1 3'SBISIETbCS BIH Ha
YETBEPTOMY €HEPreTUYHOMY PIBHI y XIMI4HOTO enemenTa Llepiro (mpoToHHe 4uciio
58).

OCKinbKH S-TJPIBEHb MICTUTH JHIIE OJHY S-0pOiTalib, TO Ha HBOMY
MOXKJIUBE TIepeOyBaHHs HE OLIbIIe ABOX S-€JeKTpOHIB. p-IlipiBeHb MICTUTH TpU
p-opOitaii, TOMy Ha HbOMY MOXeE MepeOyBaTH MaKCUMAJIbHO IIICTh P-€JIEKTPOHIB.
Ha d-migpiBHi HamiuyeTbcsi MATH oOpOiTaneil, TOX MaKCHUMallbHE YHCIIO
d-enexTpoHiB Ha HbOMY — pecaTh. LI[o0 3amoBHUTH ciM opOitaneit f-miapiBHS,
3HaJI0OUTHCS YOTUPHAIUATD f-€IeKTPOHIB.

Ha wmamionky 2 HaBeaeHo rpadiudi 300paxeHHS opOiTaneit mnepumx

YOTUPHOX €HEPreTUYHUX PIBHIB.
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g 1 — HOMEp eHepreTHYHOTO piBHA.

Mau. 2. CTpyKTypa nepmux 4Y0THPHOX €HePreTUYHMX PiBHIB

Te, 1m0 Ha miPiBHI BABIYI O1IbIIE ENEKTPOHIB, HI’K OpOITaICH, MOSCHIOETHCS
ICHYBaHHSIM CIIAPEHUX E€JEKTPOHIB.

HasBHICTP HecHapeHHUX €JIEKTPOHIB 1 BUIbHUX €HEPreTHYHUX KOMIPOK Mae
3HAYEHHS JJI1 YTBOPEHHS XIMIUYHUX 3B'SI3KIB.

NPUHIOUN «MIHIMAJIBHOI EHEPIIl», ABO IIPABWUJIO
MIHIMYMY EHEPIIL. 3a cydacHoo Teopicio OyIOBH aToMa 3alOBHEHHS
CJICKTPOHHUX OOOJIOHOK aTOMIB XIMIYHUX €JIEMEHTIB MIAJISATa€ TaKUM 3arajbHUM

paBUIIAM.



Cnouamky 8 amoma enekKmpoHamu 3aN0BHIOEMbC NePULULL eHepeemUYHULL
pieenb, nomim Opyeui, i MIIbKU NICIsL OCMAMOYHO20 3ANOBHEHHS OpPY2020
eHepeemudHo20 PigHs POZNOYUHAEMbCS 3aN0GHEHHS MPEMbO20 PIGHS.

YV mexcax o00HO20 eHnepeemuuHO20 piGHA NepUIUM  3ANOBHIOEMbCS
S-niopigens, Nicis 4020 PO3NOYUHAEMBCS 3aN0BHEHHS P-NIOPIGHSL.

3a3HaueHi MpaBuiia — HACIIIOK Jii MPUHIUIY «MIHIMAJIbHOI eHeprii». Llei
OPUHIMI TIOJSATa€ B TOMY, IO €JIEKTPOH B E€JEKTPOHHIN OOOJOHII aToma 3a
MOKJTUBOCTI 3aiiMa€ €eHEePreTUIHO HAWOUIBI BUTIAHY OopOiTanb. 3 IBOX opOiTanei
CHEPTreTUYHO BUTITHIMIONO JIJI1 KOHKPETHOTO eJIEeKTPpOHA € opOiTaih 3 MiHIMAJIbLHOIO
enepriero. Hanpuknan, arom bopy mae m'ath enekrpoHiB. EneMeHT po3ramoBaHuit
y ApYyroMy Iepiofi, TOX HOro eJeKTpoHHa O00OJIOHKA Ma€ JIBa €HEPreTUYHI PiBHI.
[Tepuuii piBeHb CKIIAAE€THCS 3 OJTHOTO MIJIPIBHSI — S-MIAPIBHSA, a OT APYTUM PIBEHb
OKpIM S-IIAPIBHA Mae e ¥ p-miapiBeHb. CymapHO oOMBa pIBHI HANIYYIOTh I1'ATh
CHEPreTUYHUX KOMIPOK. 371aBanocst 0, € MOXKJIUBICTh KOYKHOMY 3 IT'ATH €JIEKTPOHIB
PO3MICTUTUCh B OKpeMiil KoMmipil. Ajie e He Tak. 3TiJHO 3 MPUHIUIIOM
«MIHIMQJIBHOI €HEPrii» MOBHICTIO 3alOBHATHCS E€ICKTPOHAMHM S-IIIJIPIBHI 000X
CHEePreTUYHMX PIBHIB, 1 TUIBKW OJHMH €JICKTPOH PO3MICTUTHCS Ha p-mijpiBHI. Tox

€JIEKTpOHHA U rpadiuHa enexkTpoHHa Gpopmyinu aroma bopy OynyTh Takumu:
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CKIIAJAHHSA EJIEKTPOHHHUX I IN'PA®IYHUX EJEKTPOHHUX
®OPMYJI ATOMIB. B ocHOBHIN IIKOJII BaM HEOJHOPA30BO JOBOIMIIOCS
CKJIaZIaTH €JIEKTPOHHI (OpMyJid aToMiB. 3acTocyiiTe HaOyTi 3HaAHHS W 1HPOpMAIitO
IILOTO Maparpada Ta BUKOHaWTe 3aBaaHHs pyopuku «I[lomparroiite rpynamm.

[Tam'siTaiite, M0 CKIagal0YM €JIEKTPOHHI M rpadiyHi eIeKTpOHHI (GOPMYIIH,
CHEpIly Ha KO)KHOMY €HEPreTMYHOMY IIJIPIBHI B KOXKHINM €HEPreTHUYHIM KOMIpII
NO3HAYal0Th [0 OJJHOMY €JEKTPOHY T. SIKIIO BUIBHUX KOMIPOK HE 3aJIMILAETHCS, TO

MO3Ha4aroTh no a8a T!.



