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[‘pynnbl atomoB Bogopoaa (12 rpynn)

OcCHOBHBIC I'PYIIIIBI ATOMOB BOAOPOAA:
BO/IOPOJ, COOPAHHBII M3 AaTOMOB IIPH «KKOMHATHOI» Temnepatype (3,6°K);
2 BUIA — MOJIOKUTEJIbHbIA U OTPUIATEIbHbIN;

AHTHBOI0PO/, COOPAHHBINA M3 AHTHATOMOB NPH «KOMHATHOI» Temmeparype (3,6°
K);

2 BUIA — MOJIOKUTEJIbHbIA U OTPUIATEIbHbIN;

IMPOTOHHBLIN BOAOPO — MOJOKUTEIbHBIN U OTPULATEIbHBIN;
IPOTOHHBIN AHTUBOA0PO/ — MOJOKUTEJIbHBIN U OTPUIATE/IbHbIN;
JICKTPOHHBLIA BOAOPO/;

3JIEKTPOHHBIN AHTHBOIOPO/;

rPABUTALMOHHBIA BOJOPO/;

rPABUTALIMOHHBLIA AHTHBOIOPO/.



YcnoBus cOOpPKU XMMUYECKNX 3SIEMEHTOB
Mo Tunam coopkun nmeem 12 BugoB Boaopoaa.

HeitpuHo (n) HeuTtpoH (N)

/.

Ilo BapumaHTaM PpPacCHoJIOKECHUSHA
KJIETKE:

BOAOPOA — 2 BAPUAHTA;
IHPOTOHHBIA BOAOPOX — 6 BAPDUAHTOB;
3JICKTPOHHLIA BOJOPOT — 2 BAPHUAHTA;

IPABUTANMOHHBIA  BOAOPOA  —
Bapuanrta (M3 4 aTOMOB ).

= = CrpyKTypa Terpasapa saBjasgeTcs HandoJ/1ee yCTOMYUBOM.

B



OOpa3oBaHMe COTOBOU CTPYKTYpPbI

CoegnHeHne coT MPOUCXoOUT B CTPOro
onpeaeneHHon nocriegoBaTeNibHOCTN.

AHaAJOrMYHO W B AHTHATOME — HEWTPOHHAS AHTUTpyINa W
aHTUHENTpUHHAA rpynma. [IpoctpaHncTBEHHOE pacrioiiokeHue rpymi. Ha
PUCYHKE YCJIOBHO [IOKA3aHO pa3MELLEHUE COTOBOM CTPYKTYPHI.

N — HeWTpoHbl, N — HEUTPHUHO, A —
AHTUHCUTPHUHO.




A

pa3oBaHMe COTOBOW CTPYKTYpbI
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OOGpa3oBaHue rpynn atTomoB

Bce 4 rpynnbl 00pa3yroTcs
n OxnoBpeMeHHO: 1-2-3-4

AHTUHEWTPUHHaSA

N ceKuus n N a

rp.4 rp. 3 rp.1 rp. 2
N a N n

HeinTpuHHas
cekuma

N S=1 /4, 3/4 Hcxonst u3 HAIpaBIIEHHOCTA BEKTOPOB IOJIEN,
N B CEKIMM HeT [JAPYyrux JAuaroHajeud i
N a o0pa3oBaHus TPy aTOMOB.

S=3/4,1/4

YrioBbie CKOPOCTH BpaliCcHUA aTOMOB OANHAKOBbI. YrinoBas CKOPOCTB BpallICHHUA aTOMaA.

U, =2,4676310"° pan/cex.  Jluneiinas cKopocTh HeHTpuHHON mosepxHocTH: U, =2,23510° m/cex, mmu 2235 Km/cex.



[lpaBMNo «30510TOro ce4eHus»

PaccmarpuBasi BEKTOPHbIE AnarpamMmmbl  CEKLNN,
obpaTuM BHMMaHMe Ha obunne rpaBUTaLMOHHbIX,
MarHUTHbIX N 3/1EKTPNYECKMX MOMEN, a TaKKe Ha To,
YTO Ha BCEX rpaHsX CeKumn cyLlecTByeT npaBu/io
« ». Z=0,618 a

Z=—(V5-1)

IJic a — pa3Mep IpaHM Kyoa.



N Ha JIAaBHOU TMaroHaliv KyOa

- G
7 .
G']'\MG- AL \r pacrojararoTcs:
= 5 HEUTPHUHO;
'P-2. Tp2 — rpymnma u3 4-X aTOMOB;
I'pl — rpynna u3 4-x aTOMOB;
b Hevntpon
= "\ I'p3 — rpynmna u3 4-x aToMOB;
Mp. 1
I'p4 — rpynna u3 4-x aTOMOB;
AHTUHEUTPUHO.
a 4 TI'p3 N 1 I'p.2 n CymmMmaphoe TIEPEMEIICHUE 3aBUCHUT OT
o«(s_*_—éog—?og_»;,—é»«é: W IHPUJTOXEHUA BHEHI}-II/IX CIJI, npu sTOM
3aTpadYruBaCTCA OIIPCACICHHAA OHCPI'HA Ha

IIPEOJIOJIEHNE COTPOTUBIICHUS BEPIIIUH KyOa.



Bpemsa XXU3HU rpynnbl aTOMOB

Bpawaroweeca none 3a0aém epemsa st«cuznu. ITo BpeMsi paBHO:
rpynmna atomoB (1) — 850 mer;

rpymmna atoMoB (2) — 107 er;

rpymmna atoMoB (3) — 175 1ner;

rpymnmna atomoB (4) — 107 jer.

[’ pynma aromoB (1) popmupyer ¢ ucnonbzopanreM popm BCE BUOCUCTEMBI ¢
MAaKCUMAJILHBIM CPOKOM KM3HM 850 jieT (3aBUCHUT OT CKOPOCTH BpalllcHUSI BEKTOPOB
rpynnsl aromos (1)).

— epynna amomoe (1) aenaemca «maccouy ouocucmemsl, a 2pynna amomoes (3)
— «3azepkanvem» ouocucmemol (Cyuwgnocmoio).



1. ITpn n3menennu cBsizu Mexay rpymnmnamu (1) u (3) cucrema pacrnagaercs (yMUAPAET), U Tpynna aroMoB (3)
MOXXET IPUCOETUHUTHCA K JII000HM Jpyrou rpyrme atoMoB (1).
I'pynna amomoe (1) oopazyem s>cugyio Kiemky opzanuzma, a zpynna amomoes (3) — eé Cyuinocme.

2. I'pynima atoMoB (2) 00pa3yeT «Hedcugyro» cmpykmypy op2anuzma (HanmpuMep, CKEJIeT.

IIpu moctpoenun rpynn aroMoB (1) m (2) ucHonb3yeTcs OTpHULIATENIbHAS CHUMMETPHUS, OCOOECHHOCTHU
MCIOJIb30BaHUS KOTOPOW ONIMCAaHbI B Tpynax A. Xarbi00Ba.

[Ipu mocTpoennu rpymm atoMoB (3) U (4) UCMONIB3YETCS TTOJIOKUTEIIBHAST CHMMETPHSI, OTTUCAHHAS TaM €.
CerOHHﬂ_HH(bOpMaHHHBaKpBITa...................................@

I'pynmsl (1), (3), (2) He cBSI3aHBbI ¢ TpyIIoN (4) — pa3HbIe BEKTOPhI IPABUTALIUH.

PaccmarpuBas rpynny (4) BBINOJHSET T€ K€ (DYHKIMHU B «3a3€pKaiabe» 4To W rpynmna (2). OTHOCUTEIBHO
«3a3zepKanbsi» epynna (3) — ouomacca, a zpynna (1) — ee¢ Cywnocme.

OTMETHUM HaIU4YHE 3€pKATbHON CUMMETPHUU:
rpynma aroMoB (1) u (3) IMEIOT OIMHAKOBOE YHCJIO aTOMOB;
rpy1mna atoMoB (2) u (4) UMEIOT OIMHAKOBOE YHCJIO ATOMOB;

4yuCIIo aToMoB B rpynmax (1) u (2), a Takxke B rpynmax (3) u (4) Mo:keT ObITh PA3HbIM.



