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| Paouo AManazox VIH G pakpacHEIR }:”bﬂ, LeHTreHOBCKUA
-l IHONET Mamma
OO0 SHINKOH, 2003 BHAHMBIH :

«Kpyrom Hac, B Hac camux, Bcroay v Besge, Be4HHO CMEHAAChL, coBnaaas v
CTankuvBasiCb, MUAYT U3My4YeHUS Ppa3HOU OANUHbI BOSIHbI... JIMK 3eMnu umn
MEeHSIeTCH, UMN B 3HaYUTENIbHOU Mepe NenuTcs».

B./.BepHaackuu



~ 47 B 1800 roay 3HaMeHUTbI
aHTMMNCKNUN aCTPOHOM U ONTUK B.
[epLuenb, pa3noXuB CONMHEYHbLIN
CBET B CMNEKTP, NMOMECTWUN 3a ero

~ KpacHbIW Kpan TepMOMETP, Y
KOTOPOro HUXXHASA YacTb pes3epByapa
C PTYTbIO OblNa 3a4epHEHa CaXeun.




MHdopakpacHble nyvun-ny4dm, y KOTopbiX
NoBbILLEHHasa CNOCOOHOCTb HarpesaThb

Terla

50% 3Heprum nsnyyeHuns
ConHua npuxoanTcs
MMEHHO Ha
NHJpaKpacHble Ny4u.
IckycCcTBEHHbLIMUA
NCTOYHUKaMK 3TOro
N3ny4yeHna SBNsTCA
namnbl HaKkanueaHmA c

MOITEKYIT U
aTOMOB B NMHOOOM

BellecTBe




UcTouyHnkmn nanydveHus: ConHue, 3Be3abl,
KOCMOC, rna3epbl, afieKTponamnsili, ...
MHdpakpacHble ny4yn ncnyckarT Bce Tena.

* MlHdbpakpacHble nyynm MMeroT 6osbLUYHO OSNHY
BOJTHbI YeM KpacCHbIe Jy4u, U NPenoMnaTcs
cnabee KpacHbIX.

 [1na nccnegoBaHnsa MHAPaKPACHbIX NyYyeu
NPUMEHSALIOT NIUH3bI N NPU3Mbl U3 KAMEHHOW COJSN.

* /IHppakpacHbie nNy4yn NOAYUHAKTCA TEM Xe
3aKOHaM 4YTO N BUOUMbIU CBET, HO PE3KO




Tenno — 310 MHpPaKpacHoe nany4veHue,
ncnyckaemoe ABMXyLLMMUCA
MOIeKyrnamu.

Korga monekyrsbl ABuratoTcsi bbicTpee,
OHW BblOeNsoT bonbLle MHPPaKPaCHOro
N3Ny4YeHus, N 00 bEKT BOCNPUHUMAETCS
Kak bonee Tennbin. Yem Tennee obbekT,
TeM ObICTpee OH U3fyyaer.




XOopoLinn NpuMep 3TOro - ANeEKTPUYECKNN HarpeBaTenbHbIN
anemMeHT neudun. Korga Bbl BKIMOYAETE rOPESIKY, Bbl MOXETE
4YyBCTBOBATb KaK crinparb U3fyvyaeT MH@pakpacHble Ny4yu
npexae, YeM oHa cTaHeT KpacHoW. [TockonbKy cnupanb
cTaHOBUTCA Dornee ropsiyen, AnnHa BOnHbl N3NyYeHUsd
NpoaomKaeT yMeHbLAaTbCA, U B KOHEYHOM CYETE Mbl
BUOMM, KaK crinparsnb CTaHOBUTCS KPpacHOW, TaK Kak YyacTb
M3ny4YeHus Npmbnmannace BNNOTHYO K BUAMMOMY
auanasoHy. OTO Ha3biBAaeTCHA TOYKOW HaKarnmBaHUA.
[TockosibKY OOBLEKT NpoaomKaeT HarpeBaTbCs, OH

NUCMYCKaEeT U3nyyYeHne B BUAMMOM AuanasoHe, U B

KOHEeYHOM cYyeTe — ynbTpadonorieToBoe n3ny4yeHume.
Tak e obcTonT aeno co 3Be3gamm Tuna corHua, KoTopble
OaloT HaM NOJSIHbLIN CNEKTP CBETA, U B TOM 4uCrie
NHppaKpacHble Ny4u.




CBoucTBa MHMpPaKpacHOro n3ny4yeHns —
XOPOLLO nornoLiarTca TenamMmu, U3MEHSOT
9NEKTPUYECKOE COMPOTUBIIEHNE TEN,
OEUCTBYIOT HA TEPMO3NIEMEHTbI U
doTomMmarepuanbl, XOpoLLUO MPOXoaAT
CKBO3b TYMaH U Opyrme Henpos3payHble
Tena, HeBMAUMO.




[IlpumeHeHue.

* /IHdpakpacHasa potorpadpms NpUMeHAETCH B
buonornn npu n3yvyeHmmn 6onesHem pacteHumn, B
MeaULUMHE NMPU OUAarHOCTUKE KOXKHbIX U
COCyaUCTbIX 3abofieBaHn, B KPUMUHANMNCTUKE
npu obHapy>XeHnun noaaeriok, B acCTPOHOMMUM,
Npun HarpeBe U CyLUKe OBOLLEeN, PYKTOB U
Pa3fINYHbIX NaKOKPaCOYHbLIX NOKPLITUN , B
npmbopax HOYHOro BUOEHUA U T. 4.

« bnarogaps pas3nuymio KoadPULMEHTOB
paccesiHUA, oTpaXKeHNs U NPonycKaHUs
BUOMMOM U MHJOPaKpaCcHOM AnanasoHax Ha
MHJopaKpacHbIX doTorpadonax MOXHO YBUAOETL
aetanu, Kotopble B 0ObIYHOM CBETE rnasy He
BUAOHbI.



doTorpadusa nemsaka Ha OObIKHOBEHHOU U
MHQPaKpaCHOW NnacTUHKax.
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(oTorpatinauacTH cepTUmMRaTA
C008CLBeUEHOW KAMUUBCKM NOANUChI W AATON.




thoTorpatng, nonyyeHHaa B NONHOU TEMHOTE NPY 006NYUEHUM
CRYNbATYNbI UHINNAKNACHBIM U3NYUEHUeM 0T ABYX
HAIETbIX YTHI0B.




doTorpadpumsa Horm B BUANMOM
MHJOPaKPaCHOM U3NYy4YeHUM.




doTorpadomnsa nangadra Ha 0ObI4HHON W
MHPaKpaCHOW NnacTUHKax




doTorpadma «bonbHOro» nucTa gepesa Npm 06bIYHOM
(cnpaBa) 1 nHdpakpacHOM (CrneBa) OCBELLEHNN.




Puc, 2. ®otorpadum TPYAOBOH KHHIKKH C TeK-
CTOM, 3AJHTHIM YEPHHJAAMM, W TOH XK€ KHHIKKH
C TEKCTOM, BbISIBJCHHbLIM ¢ MOMOWLIO WHppa-
KPACHBIX JYYCH,




ButadgoH [maopomaccaxHasa BaHHa




ATMOCh epa 13
as30Ta n gcnopoaa

Temneparypa
Ha NOBEPXHOCTH
ACCTHWaeT

yaepryisaemoe
Temoegoe

venyYeHme

Hanunune B 3eMHON aTmMocdepe
BOOAHOIO napa npenaTcTByeT
ObICTPOMY OCTbIBaHUIO 3EMIN.
3eMns N3nyvaeT B OKpyXxatoLliee
NPOCTPAHCTBO MHMpaKpacHoe
(Tennosoe) nsnyyeHue. OgHako
BOOAHOM nap, 4OCTaTOYHO
XOPOLLO nponycKatoLwmnm
BUOVMMbIM CBET NornoLwaet
NH(PpaKpacHoe n3ny4yeHne n Tem
CaMbliM HarpeBaeT OKPY>KaroLL M
BO3ayX. Ecnn Obl aTOro He
NPONCXOANN0, TO CpeaHas
Temneparypa NoBepPXHOCTU
3emnun okasanacb Obl

o




ManakTtuka U3ny4yaeT BO BCeX AMnarna3oHax 3JNIeKTPOMarHUTHOIro U3ny4vYeHusA
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MneyHbin nyTb B Pa3fINyHbIX AVuana3OoHax 4JIMH BOJIH



LeHTp Nanakruku B H(ppaKpacHbIX nyyax



YneTpamnoneTtoBoe nsny4yeHme




* [locne oTKpbITUA UH(PPAKPACHOro N3NyYyeHUs HeMELKUA
don3nk NoraHH Bunerensm Puttep Hayan noucku nsnyvyeHud
N B MPOTMBOMOJSIOXKHOM KOHLIEe CneKTpa, C ANMMHON BOJIHbI
Kopouye, Yem y cononetosoro useta. B 1801 roay oH
ODHapyxun, YTo NoYepHeEHUE XNopucToro cepebpa, noa
OEVUCTBUEM HEBMOMMOIO U3Ny4YeHUs 3a npegenamu
donorneToBom obnacTu crekTpa NPoUCXoanT CUSTbHEE U
bbicTpee , 4em noa AENCTBUEM CBETA.

* HeBmaumoe nsnyyeHne HasBanu ynsrpagoUoneToBbIM

« B TOM Xe rogy HezaBMcUMO OT PutTtepa ynsrpaduosieTosoe
nany4vyeHme ObIno 0OHapPY>KEHO aHIMMNCKUM YYEHbIM Y.




YnbeTpadmnonetoBoe nsnyyeHme BO3HUKaET Npwu
N3MEHEeHUN COCTOAHUN INTIeKTPOHOB Ha
BHELWHUX 0O00ONI04YKax aTtoma U MOJIeKyrl.

* YnbTpaduoneTosoe * YnbTpadumonetosoe
n3ny4yeHue nmeet n3nyyeHue
MEHbLUYI0 ONWHY BOJHbI, NOOYUNHAIOTCA TEM Xe
4yeM OUONETOBbIE Ny4N U 3aKOHaM 4TO U
NpenommndaeTca cunbHee BUANMbIN CBET, HO
(PMONETOBbLIX Ny4en. PE3KO OTIMYaIoTCA OT

* YnbTpaduronetToBoe Hero no AencTBuio Ha
n3nyveHne nornoLlaercs BELLECTBO

XUMmyeckasa u
ounonornyeckas

dKTUBHOCTD
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OTOINEMEHTbI, NIOMUHECLIEHTHBIE BELLECTBA, [OKa3bIBaeT,
bakTepuumgHoe aencTene, Bbi3blIBAeT cbomxvi&qecme L
peaKu,wm NOrrnoLwaeTcs 030HOM, o6nanaeT neqe6Hb|MM

CBO/ICTRAMMW, HEBUAONUMO. 2



[Mpy OencTBumM Ha XMBble OpraHN3Mbl
yrnbTpadunoneToBoe n3nyvyeHume
norrnowaeTca BEPXHUMN CITIOSAMU TKaHEN
pacTEHUN NITN KOXW YernoBeKa M XXUBOTHbIX.
OHO MMeeT HanMeHbLLYH rnybuHy
NPOHNUKHOBEHUSA B TKaAHU - BCEro 4o 1 Mm.
[ToaTomMy ero npssMoe BNUsiHUE OrpaHU4YEHO
NOBEPXHOCTHLIMU CNOSIMU 0Bny4YaeMbIX
Y4aCTKOB KOXW U CIIN3NCTbIX 0DOSTO4EK.
Haunbonee yyBcTBUTENBbHA K
yNbTPadoMoNieETOBLIM flydaM Koxa
NOBEPXHOCTU TYNOBMLLA, HAMMEHEE - KOXa
KoHevyHocTen. Koxka nagoHen u nogoLuBs
HauMeHee 4YyBCTBUTESbHA.
UyBCTBUTENBLHOCTL K YIbTPadUOSIETOBbLIM
ny4yam nosbilLeHa y Aeten, ocoObeHHO B
paHHeEM Bo3pacTe.

Ha yenoBeka v XXMBOTHbIX Masible 403bl
oKasblBaloT 6naroTBopHoe aencTeue -
CcnocobCcTBYHOT 0Opa3oBaHUO BUTAMUHOB
rpynnel D, ynyywatoT uMMyHoburonornyeckue




[IlpumeHeHue.

* B MeanumHe — yomBaet MUKPOObI, B MasbIX
Oo3ax nosieseH 3arap (ButamuH ).

* B dpoTtorpadonm ans obHapy>XeHUS CKPbITbIX
Haanucen n CTEPTOro TeKCTa, T.K. MHOrve

BelllecTBa Npu NOrMoLweHnn ynsTpadouoneToBbIX
nyyYyen HauvMHaKT Ucnyckatb BUOAUMbIN CBET.

e JTO Xe sABIEHNE UCNOoMb3yeTcs B namnax
OHEBHOrO CBETaA.













® —— Approx. size of Earth



| YcTaHOBUTE cOOTBETCTBUE
1. [INnHbI BONH yNsTpadmnoneToBoro ceeta

2. OBHapyxuTb ynberpaduonetosoe
N3Ny4YeHne MOXHO C MOMOLLIbIO ...

3. buonornyeckas n XumMmyeckas akTUBHOCTb
ynbTpadgmnoneToBoro cBeTa

A. TepmowmeTpa.

b. JlloMnHecueHTHOro akpaHa

B. MeHblue, yem BMAMMOro cBeTa.
. Bonbwe, 4yem BUMAMMOro cBeTa.

Il DnekTpoMarHMTHoEe U3Ny4YeHue ...

A. Bkritovaet B cebs cBeT 1 Apyrue Buabl U3NyyYeHUN.

b. Bkrntoyaet B cebss nHdpakpacHoe u
ynsTpadmnoneToBoe nany4yeHums.

B. lNpeacraBnsaer cobon BMAMMbIN CBET.

[. BkntoyaeT B ceba cBeT 1 ynbTpadunonetToBoe nsnyvyeHue.

[1. BkntovaeTt B cebsi CBET U MHGpaKpaCcHOE U3ny4vyeHue.

[l YcTaHOBUTE COOTBETCTBUE
1. ONuHbI BOSTH NHPaAKPaACHOro N3Ny4YeHus ...
2. WHdpakpacHoe nsnyveHue cosgator ...

3. [loatomy uHMpakpacHoe wuanyyeHue
Ha3bIBalOT

4. WHdpakpacHoe narnyyeHne NnpuMeHsIT ans .

A. Cywkn noBepXHOCTEWN, OBOLWEN U T. A., AN
HabnoaeHusa B TEMHOTE.

b. HabnogeHns B TeMHOTE, CYLLKM OBOLLEW, 3arapa.
B. Harpetbie Tena. [. doTontoMUHecLUeHUMEN.
. Tena, obnydeHHble cBeToM. E. TennoBbim.

K. MeHblWwe, 4em  OnuHbI BOSMH KPacHOro ceeTa.
3. NMpeBbiwatoT ANMHBI BOMH KPacHOro ceeTa.

IV YctaHoBuTe cooTBeTCTBUE

1. Yactota ynbTpPadMonNeToBOro U3rnyyeHus .

2. YnbTpadunonetoBoe nsnyydeHme co3garor ...

3. Ecnn Teno co3gaet ynesrpadunoneToBoe
n3ryyeHue, To ...

4. brnonorunyeckas n XuMmnyeckasi akTUBHOCTb
YyNbTPaUoNeToBOro U3nyyeHns ...

A. OHO MOXeT He co3gaBaTb BUOMMOIO U3NYyYEHUS.
b. Bbille, YyeM aKTMBHOCTb BUOMMOIO CBETA.

B. MeHblue, yem BUMOAMMOrO CBETa.

. bonblwe, 4em BMOMMOro cBeTAa.

. Harpetble Tena. E. Tena, HarpeTble 4o TeMnepaTypbl,
NPV KOTOPOW OHU CBETATCH.

K. OHoO co3gaeT U Bugumoe N3Jty4eHune.




» hitp://bse.chemport.ru/ultrafioletovoe izluc
nenie.shtml

» hitp://www.astronet.ru/db/msg/1199703
http://www.astronet.ru/db/msg/1215115

yuTaeT HeBUOAUMbIE crnenbl»

* H.H. Tynbkmnbaesa EI'D TectoBble
3agaHuna Mocksa lpocBelyeHne 2004r

« Obyyvatowmn auck lNpeseHTaumm no
aCTPOHOMMUMW.




[lpe3seHTauuto coctaesmna Cyaoapukosa B.U.
yuntenb dU3NKN MyHULUMNArbHOIo
00LLe0bpa3oBaTENIbHOIO y4YpeEXaEHUS
cpeaHen obuleobpasoBaTeENbHOWM LLKOSIbI

n. XunageHcenosra [NnTkspaHTCKOro pamoHa




