BujneT 8.

1. [IpumHuMn paboTsl nasepa. OCOOEHHOCTM JIaBEPHOIO
nanyueHmsi. OCHOBHBIE TMIIBI

J1aBepoOB, MX [NPMMEHEHME .

Jlazeprl — yCTPOMCTBA, MIPM NPOXOXIEHUM Uepe3 KTp. B3/M
BOJIHE, YCWJIMBAKTCHA 3a CUET OTKPETOI'O OJSUMHIITEMHOM
BEIHYXISHHOT'O M3JIYUEHUA .
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[TpmHuMn paboTel: KoTrma cpema NoIJiouaeT SHEPIM
(DocTaBJIeHHYK JIIOOBIM Ccrioco®om, HanpmMep, ¢(oToHaMmu),
TO €€ YacCThb 3aracaeTrcd ([IorJjomaeTcsda) B BUIOE SHEPIUU
BO30OYXIOEHHEIX aTOMOB WMJIM MOJIEKyJ (puc. 1la).
MoJiekyJjia, aTOM WMJIM MOH M3 BO3OYXIESHHOI'O COCTOSHMUMA
MOXET IIepeuTru Ha 0oJiee HUBKUU

SHEPTIEeTUUECKUM ypoOBEeHbL (puc. 10) CaMOIPOM3BOJIBHO
(CIOHTAHHO) WJIM [OH OEMCTBMEM BHEUIHETO
SJIEKTPOMATHUTHOT'O MBJIYUEeHUA (BHHYXIEHHO) C
JaCTOTOM, PABHOM YACTOTE KBAHTA, MCIOYIIEHHOTO
CIIOHTAHHO (pucCc.l1lB). 39TH HepexOoIbl MOI'YT
CONPOBOXIATLCA WMIJIYUEHMEM, HASBEBAEMBEM
COOTBETCTBEHHO CIIOHTAHHBIM WMJIM BBEHYXIEHHEM, [IPUUEM
yacToTa MBJIYyUEeHUA OIlpelelideTCd COOTHOIIEHUEM :



HaCTOTa MIJIVHCHNWMA OIMPCICIIHCTCH COOTHOWGCHIMCM I
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OCYUIECTBJIAETCSA IEPexX0ol, COMNPOBOXIAKNIMNICA M3JIYUEHUEM
KBAHTA DBHEPI'UM, IOOMNOJIHUTEJILHOI'O K KBAHTY BHEIHEI'O



T
]
-
— T = —_— s e e
Hakguies Kz nyueHue
nazepa




SJIEKTPOMATHUTHOTI'O M3JIYUEHMS, €I'0 BH3BABIEMY.

FCJIM KBAHTH CIIOHTAHHOI'O WM3JIYUEHUMA MCIYCKAKTCHI B
CJIYUAMHEIX HAPABJIEHMSAX, TO KBAHT BBHYXIEHHOTIO
M3JIYUEHMS MCIYCKAeTCsS B TOM XE& HallpabBJIEHUM, UTO U
KBAHT BHEIHEIO 2JIEKTPOMAT'HMTHOI'O IIOJI4d. llprnueMm
yacToTa, (paszsa MM IHOJIdpMBalMd BEHYXIEHHOI'O UM BHEIHETO
MBJIYUEHUM COBIIAIAaKnT, TO eCTh 00a KBAHTA IIOJIHOCTBI
TOXIOECTBEHHH (puc. 1B) . Ilono memcTBUEM
SJIEKTPOMATHUTHOT'O MBJIYUEHMS MOTI'YT MNPOUCXOIUTH
[Iepexonrl He TOJIBKO C 0oJiee BEICOKOI'O BHEPIEeTUUECKOIO
YPOBHS Ha 0OoOoJiee HUBKUM, HO M B OOpaTHOM
HAIPAaBJIEHMM, UTO COOTBETCTBYET AKTy MNOIJIOWEHMA. 4
TOT'O 4UTOOB npeobijlamaliM MepPexXOlb, NP KOTOPHIX
[IPOUCXOOUT MBJIYUEHME DHepI'uM, HeoOXOoIMMO CO3IaTh
MHBEPCHYK HACEJIEHHOCTBb BO3OYXIEHHOI'O YPOBHA EJ, TO




€CTh CO3IaTh IIOBHIIEHHYK KOHIEHTPpALMIO aTOMOB WA
MOJIEKYJI HA B5TOM YpOBHe. I[lpouecc CO3IaHMsa MHBEPCHOU
HACEeJIEHHOCTM — HAakauka. IJjiIsa CcOo3maHmMsa MHBEPCHOM
HACEeJIEHHOCTM IIpMM. 3—-X YPOBHEBAad cxXeMa: 1)MOJIEKYJIE
[IPUBHECEHHOM M3 BHE DSHEPIMEN I[NEePEBONATCSH U3
OCHOBHOTO I B BO3O. III coctT. YporeHbr 111 - Takony,
4TO BpPEeMS XM3HM MOJIEKYJI OUeHb MaJio 10-8, ecnm Ha
yp-He II Bp. XM3HM MOJI-JI 10-3, TO MOJIEKYJIH
CIIOHTAHHO 0eB M3JIYUeHUd IIepexond C yp—-Hg 111 OyoyT
HAKAIlJIMBATBLCS Ha yp-He 11 (mMeTacTabribBEHOM) .
Co3maHHasa T.O. MHBEPCHAS HACEJIEHHOCTB OOeClHeuumT
YCJI—4 IJIA YCUJIEHUA MIJIYUEeHMA. Cpela B KTpPp. CO3IaHa
MIHBEPCHAd HACEJIEHHOCTb — akKTmBHaAA. OIOHAKO TI'eéHepalmd
OIITUU. KOJIEOAHUM MOXET BO3HUKHYTHL TOJILKO B TOM
cJydyae, €CJIM BBEIHYXKIEHHOE WM3JIyJdeHMe, pas3 BO3HUKHET



cJyyae, €eCJIM BHEHHYXIESHHOE MIJIYUEeHMEe, pas3 BO3HUMKHET
OyIeT BEIBHIBATL HOBEE AKTHI. [JIJIS CO3IOAaHMA TAaKOI'O IIp-
Ca AKTUBHYI Cpeny IIoOMEManT B OOTMd. PesSCHATOpP. OnT.
pPeE30OHATOP — CHUCT. M3 2 3epKaJl Mexnoy KTp.
pacroJjlaraeTcsa akKTMBHAS Ccpena. Baxhewnimee CB-BO
3epKaJI — BHCOKUM KO3(.

orTpaxeHud. C yp—-H4 11 Ha I MOTYT INPOUCXOIUTE U
CIIOHTAHHEIE UM BHHYXIEHHEIE TIePEexXOIH.

[I[p CHOHT. HNepexone OIHOTO M3 aTOMOB MCIyCKaeTCcHda
QOTOH, KTP. BHS3HBAET BHHYXIECHHEIE IIE€PEXOIbl IpP.
ATOMOB, TOXE COINPOBOXIAKIMECHd MIJIYUEeHUMEeM (QOTOHOB.
PasBuBaeTCd JIaBMHOOOPA3HBM IIpolecc. OINTMUYeCKUN
PE30OHATOP OPMEHTHUPYET HallpaBJIEHME IBUX QOTOHOB
BIOJIb OCHM KpucTasyuia. lIlprm OOCTUMXEeHMM OIIPp. MOIHOCTHM
M3JIYUEHME BHEIXOIMUT Uepes 3epkajia (0COOeHHO uepes
IOJIYIPO3paduHoe) .



[IOJIYIIPO3pAadvHoe) .

OcobeHHOCTM: 1) BEC. MOHOXPOMATUMUYHOCTB,; 2Z2) MaJjlad
PACXOOMMOCTE IIy4dKa,; J3) OOJIBII.

MHTEHCUMBHOCTL,; 4) BEHIC. KOI'€PEHTHOCTH.

Turnel Jia3epoB: 1) TBepIoTeJIbHEE; 2)
[MOJIYNIPOBOIHMKOBEE,; 3) XUMIKOCTHEIE; 4) I'a30BHE.
[IpumeHeHMe: 1) BEICOKOTOUHAas Mex. oOpaboTka; 2) B
MeIMLMHe (CKaJbIeJb); 3) OpYXUE.

2. CTPYKTypa AaTOMHOI'O sinpa. XapaKTepUCTHUKA SInep:



2. CTpyKTypa aTOMHOTI'O sppa. XapaKTepucTHUKa snep:
Bapsin, pasMeps, Macca, 3Heprusi CeBsisu. CBOMCTBA M
OOMEHHEIC XaAPAaKTEpP SIOSPHBIX CIJI.

ATOMHOE 4IpPO COCTOUT M3 3BJIEMEHTAPHEIX YaCTULL —
[IPOTOHOB M HEUTPOHOB. [[POTOH MMeeT INOJIOXUTEJIbLHBIN
3ap4al, PAaBHBEM 3ap4dAny DSJIEKTPOHa. HemTtpoH -
HenTpajlbHasa dacTuila. [[POTOHHI M HEMTPOHB HASBHBAKT
HYKJIOHaAMM. OOmee uUumMcJjiO HYKJIOHOB B ATOMHOM AIpe
Has3EIBAETCH MACCOBBIM YMCIIOM A. ATOMHOE 4IpPO
XapakTepmul3yeTcda BapsamgoM /&, T'Ie /—3apdIHOoe UMCJIO
a1pa, PaBHOE UMCIy HPOTOHOB B dIpe UM CoOBIamawilee C
HOMEPOM B IIEPpMOOMUECKOM cucTeMe MeHnejieeBa. Anpa C
OOIVMHAKOBEIM 7, HO C PA3HBEM A HABHBAKTCH M30TOIlaMM, a
ampa C OIOIMHAKOBEIMM A, HO C pPasHEMU 74 — m300apamu.

Pamnyc sgpa 3allaeTCd SMIMPUUECKOM QOPpMYyJIon R=R&ffﬂ



Panuyc ana 3a0AaEeTCH SMIMPUUECKOM QOpPMYyJIOM R= R&f/a

=15
JHEepImd, KOTOPYI HeoOXOoOMMO 3aTpaTUTh Ha
paclierJjieHme 41apa Ha OTIOeJIbHBEIE HYKJIOHB, HASBBIBAETCH

sneprueu CBfIBM HYKJIOHOB B dIpe: E@3[2m1+(A—Z)mﬁﬂmJC?

, TIne m,,m,, M;— COOTBETCTBEHHO MAaCCH IIPOTOHa,
HEMTPOHA M dOpa.
OQHeprust CBaABM sopa b ..=[Zmyg+ (A-Z)m ]C:, e My—

Macca aToMa BOIopoIa. Am=[Zmp+LA—Z)];-H]—ne¢exm
MacCcChH sapa. Ha 3Ty BeJIMUMHY YMEHBbIlaeTCd Macca BCexX
HYKJIOHOB IIpM 00pas0OBaHMM M3 HMX aATOMHOI'O 41pa.
Mexny COCTAaBJIANIVMM SIOPO HYKJIOHAMM IEMCTBYIOT
OCOOERIe, cHeuMpuueckKue IOJI4 dOpa CHUJIBE, SBHAUUTEJILHO
[IPEBBIIANIME KYJIOHOBCKME CUMJIBI OTTAJIKMBAHUA MEXIY
NIPpOTOHaMM. OHM HABBEBAKTCHA AICPHBIMM CUJIaMU.



NPpOoTOHaMM. OHM HAS3BBAKTCA AICPHBIMM CUIIaMU.
CeromucTBAa:

l.g90epHBle CUMJIBL SABJISOTCH CUJIAMU [IPUTAXEHUS

2 .dI0E€pPHBIE CUJIBEL SBJISIOTCSHS KOPOTKONEMCTBYRIIMMU — UX
IeliCTBME NOPOABJISETCS TOJLKO Ha paccrosumu 1077 M.
[lp yBeJIMUEeHUM PAaCCTOSHUSA MeXOy HYKJIOHAMU SIOepPHHE
CuJiel OBICTPO YMEHBIAKTCS OO HYJIA a IIPM PAaCCTOSHUMU,
MEHBIIMX MX painyca IOeMCTBUS, OKABBEIBAKNTCH IPUMMEPHO B
100 pas OoJblie KYJOHOBCKUX

3.490epHBEIM CUJIaM CBOMCTBEHHA 3apgmoBad
HE3AaBUCKHMOCTE : SIEPHBE CWJIBE, OEMCTBYHIME MEXIY 2
MNPOTOHAMM WMJIM 2 HEWUTPOHAMM, OIMHAKOBH I10 BEJIMUMHE.
Anep.CuJbl MMEIT HEBRJIEKTPUUECKYID NPpUPpOoIy .

4 . 9a0epPHBEIM CUMJIAM CBOMCTBEHHO HACHIIEHME — KaxXIbU
HYKJIOH B dIpe B3aMMOIEMCTBYET C OI'PAHMUEHHBIM UMCJIOM



4 . AIePHEIM CUMJIAM CBOMCTBEHHO HACHIIEHME — KaxXIbIM
HYKJIOH B 4Ip€e B3aMMOIEMCTBYET C OI'PAHMUEHHENM UYMCJIOM
OJImxaMimMx K HeMYy HYKJIOHOB.

5.4d10epHele CUJIEL 3aBUCAT OT B3AMMHOM OPUEHTALIUN
CIIMHOB BRAaVMMOIEMCTBVYIIMX HYKJIOHOB.

6.aI0epHBIEe CHMJIEL HEe SABJSITCS LIEeHTPAaJIbHBEMM, T.E.
OIEVMCTBYRIMMA [10 JIMHUM, COEeIMHAKIEN LIEHTPR
B3aMMOIEVCTBMUA HYKJIOHOB.
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