Jib iAg» 10/IETOBOE
0006 ‘ 3 NIYMEHUE

Netpos Moprmn 11 «b»



Ynerpacgpmonerosoe Buavmoe NHdppakpacHoe
naIny4dyeHue Iny4vyeHue M3Iny4YeHne

100 280 315 400 700 OnuHa BONHbLI (HM)

® YnbTpadUoNeToBOE U3NYYEHME - 3TO HEBUAUMOE
r/1a30M 3J1.-MarHMTHOE M3JlyYeHMe, 3aHUMatoLLEee
CNEKTPasIbHYI0 06/1aCTb MEXAY BUAMMBIM U

PEHTIeHOBCKMM M3JIyYEeHMEM B npeaenax AJIMH BOJIH OT
400 no 10HM.

® 06nactb YO nsnyyeHUs yCNoBHO AENNTCA HE BIUKHION
( 400-200 HM.) 1 ganekyto, uam sakyymHywo (200-10
HM.);nocneiHee Ha3BaHUe 00YC/IOBNIEHO TEM,YTO YO
M3/lydeHue 3TOro AmanasoHa CMJ/IbHO MNOrolaeTca

BO3/lyXOM U €ro MccieoBaHME BO3MOXKHO TO/IbKO B
BaKyyMe.



®

®

bavxkHee YnbTpaduonetoBoe n3slydeHUe OTKPbITO HEM.
yyeHbIM U.B. PUTTEPOM U aHr /1. y4eHbIM Y. Bon1aCTOHOM.

B 1801r. Hemeukun dusmk NoraHH Puttep(1776-1810),
Mccneays CrneKkTp, OTKPbIJ, YTO 3a ero dMo/IETOBbIM Kpaem
MMeeTCs 06/1acTb, CO3/laBaemMas HEBUAUMbBIMM FN1a30M JTyYaMM.
3TH Iy4U BO3AEMUCTBYIOT HA HEKOTOPbIE XMMMYECKME
coeanHeHus. MNoa AENCTBUEM 3TUX HEBUAMUMbIX NyYeM
MPOMUCXOAUT Pa3/IOKEHUE XJIOpMaa cepebpa, CBEYEHUE
KPUCTaI/I0B CY/ibpraa LIMHKA M HEKOTOPbIX APYrux
KpUCTaJI/10B.

BakyymHoe YO usnyyeHue o 130 HM. OTKpbITO HEMELIKUM
dusmkom B. LlymaHom (1885-1903), a A0 25 HM. -
aHMIMUCKMM DU3MKOM T. JlamaHom (1924).

[IpOMEXKYTOK MeXAY BaKyYMHbIM Y/IbTpadUOIETOBbIM
U3NTYYEHMEM U PEHTITEHOBCKMM M3Yy4eH K 1927T.



® CneKTp U3/lyYEHMA MOXKET ObiTb JIMHENYATbBIM

(CNeKTpbl M30/IMPOBAHHbLIX aTOMOB, MOHOB,
NIETKUX MOJIEKY )

® HenpepblBHbIM (CMEKTPbl TOPMO3HOI0O MU
PEKOMOMHALIMOHHOIO M3/Ty4EHUS)

® Mnn cocTtoAaTb M3 NON0C ( CNEKTPbI TAXKEbIX
MOJIEKYN).



® WM3nyyeHne HakaneHHbix 4o Temnepatyp ~3000K TBepabix Ten ¢

3aMeTHYo A0/1t0 YO HenpepbiBHOrO CNEKTPa, MHTEHCMBHOCTb
pacTeT C yBe/IMYEHUEM Temnepatypbl. bonee MoLHbIM MCTOY
YnbTpacroNeToBOro UsnyveHus - 1tobas BbiICOKOTEMNEpPaTyp @
AAns pasnnyHbIx npuMeHeHnn YO usnyyeHus Mcnosib3yrTcsa pTyTHbIE,
KCEHOHOBbIE M Ap. rasopaspAfHble Jlamrbl, 04Ha U3 KOTOpbIX (M6
Lie/IMKOM KOJ16bl) M3roTaB/IMBAIOT M3 NPO3payHbIX A1 YO M3yHeHk y se bW
martepuanos ( Yawe m3 KBapua). MHTeHcuBHOe YO mn3nydeHme B LT
HernpepbIBHOMO CNeKTpa MCNYCKalT J/IEKTPOHbI B ycKopuTene. AnA VCD

06,1aCTU CYLECTBYIOT la3epbl, HAMMEHbLUYIO AJIMHY BOJIHbI UCNYCKaeT

Nnasep C YMHOXEHUEM YacToTbl ( AJIMHA BOJIHbI = 38 HM.)

EcTecTBeHHble UCTOYHMKU yabTpadmoneta - ConHue, 3se34pl,
TYMaHHOCTb U Ap. KOCMHYECKMe 06beKTbl. O4HaKo sinLb
AJIMHHOBO/IHOBAA HacTb UX M3/yYEHUA (AMHA BOJIHbI 60/bLie 290 HM)
AOCTUraeT 3eMHOM NOBEPXHOCTH. bosiee KOpOTKOBOJIHOBOE U3/TyYeHHe
noraowaetca atmochepom Ha BbicoTe 30-200 KM., YTO UrpaeT 6oJIbLUYH
pPO/ZIb B aTMOCEpPHbIX npoueccax. YO usnyyeHme 3Be3p, U APYrux
KOCMMYECKUX TeN, KpoMe Toro, B MHTepsane 91,2-20 HM npakTUYeCcKH
MOJIHOCTbIO MOr/I0WAETCA MEX3BE3AHbIM BOLOBOPOTOM.



@ [Ana peructpaumm YO nanyyeHua npu anmHe BoaHbI=230 HM
MCNOJNb3YIOTCA 06blYHblE (poTOMaTEpHasibl, B 6onee
KOPOTKOBOJIHOBOM 061aCTU K HEMY YYBCTBMTE/IbHbI CNELMaibHble
MaJioXKenaTumHoBble pOoTOC/IoM.

@ [lpnMeHsaTca hoTo3NEKTpUIECKME NPUEMHMKM, UCMNONb3YHOLLMNE
CMOCO6HOCTb Y® 13Ny4YeHUA BbI3blBaTb MOHM3ALMIO U
doTo3(pPeKT: poToMnabl, MIOHU3ALMOHHbBIE KAMEPbI, CHETYUKM
(DOTOHOB, d)OToyMHomMTenM 1 T7.4. PaspaboTaH Takke 0cobbli
BU, CI)OToyMHO>KMTeﬂeM KaHaN0Bbl€ 3/IEKTPOHHbIE
(DOTOYMHOXKMTE/IU, NO3BO/IAIOLLME CO3aBaTb MMKPOKaHAI0Bble
NAaCTMHbI. B TaKMX nnacTMHax Kax/Jaasa A4yemka aABnseTcs
KaHa/I0BbIM 3/IEKTPOHHbIM YMHOXMTENIEM pa3sMepoM A0 10 MKM.
MnKpoKaHaoBble NJIaCTUHbI MO3BOAAIOT MOJyYaTb
doToaneKkTpuyeckue nsobparkeHma B YO nusnyvyeHum um
06beAMHAIOT NpenMyLlecTsa poTorpamyecKknx m
(POTOINEKTPHUYECKUX METOA0B permcTpauum UsyyeHus.

® [Mpu nccnegosaHmm YO U3NyYeHUS TaKkKe MCMONb3YIOT pas/iMyHble
NIOMUHECLMpYIOLLIME BellecTBa, npeobpasywme YO usnyyeHme B
BMAMMOeE. Ha 1x ocHoBe co3aaHbl NpMoopsbI A/18 BM3Yyaau3aumm
n3o6paxkeHuns YO nsnyvyeHum.



Y® m3nyyeHue noraowaeTca BEPXHUMU CI0AMM TKaHEM
PACTEHUM, KOXKM YeJIOBEKA MJIM KMBOTHbIX. MpM 3To npoucxoasT
XMMMYECKUE U3MEHEHMA MONEKYJT 6MOMNOJIMMEPOB.

Manble 403bl OKa3blBalOT 6/1ar0TBOPHOE BIMAHUE Ha YE/I0BEKA,
aKTUBM3MPYA CUHTE3 BUTaMKHa D B opraHMsme, a TakxKe Bbl3blBas
3arap; y/ay4dwaeT MMMYHO6GMOI0rMYECKME CBOMCTBA.

bonblwana aosa YO-061y4eHNA MOXKET Bbi3BaTb NoOBpeXKAEHME
r71a3, OXOr KOXW M pakoBble HoBooOpa3oBaHMA ( B 80% cnyyaes
nsnedumole). Kpome toro, ypesamepHoe YO-061y4eHue
0C/1IabnAeT MMMYHHYIO CUCTEMY OpraHM3ma, CnocobCTByA
Pa3BMTMIO HEKOTOPbIX 3a60/1€BaHUM.

Y® mnsnyyeHue ¢ AJIMHOM BOJIHbI MeHbLIE 399 HM AenonnumepusyeT
HYKJIEMHOBbIE KMCJ/I0TbI M pa3pyLllaeT NPoTEUHbI, HapyLlas
*KM3HEHHbIE NPOLECChbl B opraHusme. [oaToMy B Masibix [03ax
Takoe n3nydeHne obs1agaeT 6akTeEPULMNAHBIM AEUCTBUEM,
YHUUYTOXKAsA MUMKPOOPraHM3Mbl.



® WM3nyyeHne CneKkTpoB UCNYCKaHUA, MNOrIOWEHUA U OTPaXKEHMA B
YO 06nact No3BOSISET ONpeAe/ITb dNIEKTPOHHYIO CTPYKTYpY
aTOMOB, MOJIEKY/1 MIOHOB, TBepAbIX Ten. YO cneKktpbl CosiHuUa,
3BE3], TyMaHHOCTeM HecyT MHMOPMaLMIO 0 DU3UYECKUX
npoueccax,npomCXoasaWmx B ropadnx 061actax 3TUx
KOCMMYECKUX OOBHEKTOB.

® Ha ¢oTtoadpdeKkTe, BbizbiBaeMOM YO U3NyYeHMEM, OCHOBaHa
DoTO3/1eKTPOHHAA cneKkTpockonuaA. YO mUsnydeHne MOXKeT
HapyLwaTb XMMUYECKME CBA3U B MOJIEKY/IaX, B pe3y/ibTaTe Yero
MOTYT BO3HWKaTb pa3/inyHble POTOXMMMUYECKUE pEAKLMM, YTO
NOC/IYXM0 OCHOBOW ANA DOTOXMMMU. JIIOMMHECLIEHLIMA NOJ,
aenctemem YO nsnydyeHua Ucnosb3yeTca 418 Co3AaHMs
JIIOMMHECLEHTHbIX J1JaMM, CBETALMXCA KpacoK. B
JIIOMUHECLIEHTHOM aHanM3e, AedeKTOoCKonuu.

® YO usnyyeHne NnpUMEHSAETCS B KPUMMHAIUCTUKE U
MCKyccTBOBeAeHNMM CNOCOBHOCTb Pa3/IMyHbIX BELLECTB K
M36MpaTeIbHOMY NoraoweHuo YO 1usnyyeHns ncnonbsyetca Ans
obHapyKeHusa BpeHbIX npumecen B atMmocdepe 1 B YO
MMKPOCKOMNUM.



® OCHOBHOM cnon aTMocdepbl 3eMIM CUJIbHO
norsowaeT YO nsnydyeHue ¢ AJIMHOU BOJIHbI MEHbLLIE
320 HM, a KMcnopoj Bo3ayxa - KOpoTKoBo/IHoBoe YO
U3Ny4YeHne C AJIMHOM BOJIHblI MeHbLUE 185 HM.
[lpakTM4eCKM He nponyckaeT YP usnydyeHne oKoHHoe
CTEK/I0, TaK KaK €ero rnor/olaeT oKCH/] Kenesa.
Bxoaawmmu B coctas cTekna. 1o aTou npuumHe gaxe
B *KapKUM AEHb HEeNb3s 3aropeTb B KOMHATE Mpu
3aKPbITOM OKHe.

® YenoBeuyeckunu rnas He BUAMT YO n3nydyeHue, Tak Kak
poroBas 060/104Ka rjasa M rnasHas JIMH3a NorJowatoT
ynbTpadpuronet. OgHaKo noauM, Y KOTOpbIX yaaieHa
rna3Has JIMH3a Npu CHATUM KaTapaKTbl, MOrYT BUAETb
YO nsnyyeHume B ananasoHe asiH BosH 300-350 HM.

. © YnbTpadHoNeToBoe U3nydeHne BUAST HEKOTOPbIE
‘. KuBOTHble. Hanpumep, ronybb opueHTMpyeTcs Mo
ConHuy Aarke B MACMYPHYIO Noroay.







