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BUOJTIOMUWHECL EHLUUA

BoinonHuna: yyenuuya 10 2K knacca
Koxxokap AHacTtacugd
PykoBoauntens: benbix

HaTtanba [eHHagbeBHA




YTO TAKOE BUOJIIOMUWHECL EHLUUA ?

BuonroMuHecueHUNA — CNOCOOHOCTb XXUBbIX OPraHN3MOB CBETUTbLCH,
OOoCTUraemast CaMoCTOSITESIbHO UK C NOMOLLbIO cMMBMoHTOB. CBeT
co3gaeTca y bonee BbICOKO pa3BUTbIX OPraHM3MOB B CrieunarbHbIX

CBETSALLMXCA opraHax (Hanpumep, B potodopax pbib), y OOAHOKIIETOUHbIX

9yKapuoT — B 0COObLIX opraHounaax, a y bakrepnm — B untonnasme. Kak

BbISICHUIIOCb B NPUPOAE HE CYLLECTBYET CBETALLMXCHA pacTEHUN, HO €CTb
cBeTsLwmecsa bakrepum n rpmbei.

Baktepuu



YTO TAKOE BUOJIIOMUWHECL EHLUUA ?

Camo Ha3BaHue «bnontomMmnHecueHunsa» dykBanbHO O3Ha4YaeT «crnaboe
XnBoe cBeveHmne». bUontoMrnHecLeHLUMA OCHOBBIBAETCA HA XUMNYECKNX
npoueccax, Npu KOTopbIX 0CBODOXAatoLasCsi AHEPTUSA BblOENSETCA B
doopme cBeTa. KoapPuumMeHT nonesHoro A4enNCcTBUA XXUBOro CBEYEHUS

doaHTacTnyeckun Benuk: o gocturaet 80-90%.

CBeTngayok PbI0ObI



OT 3Heprum cBeTOBOro KBaHTa (poToHa) 3aBUCUT YacToTa UCMYyCKAaeMOoro
CBETa, TO eCTb ero LBeT.

AHYoycChbI

Kopannsl




YTO TAKOE BUOJIIOMUWHECL EHLUUA ?

Cpeanun Ha3eMHbIX XXMBOTHbIX CNOCODOHOCTb K CBEYEHUIO SIBMISAAETCS CKOpee
NCKMOYEHNEM M3 NPaBUSl, HO CPean MOPCKUX XKUBOTHbIX OHa pacnpoCcTpaHeHa
LUMPOKO. 1o yncny cBeTANXCA BUOOB cpean 6€Crno3BOHOYHbLIX NUANPYIOT
KMLLIEYHOMOSOCTHbLIE (MArkMe Kopansbl, MOPCKME Nepbs, rMyooKoBOAHbIE
Meay3bl) U FOfTIOBOHOIME MOJIIIOCKM (KanbMapbl U KapakaTulbl), a cpeau
XOpPAOBbLIX — 0OONOYHUKN (Canblbl U OTHETENKWU), a Takke pbibbl.

Kanbmap Canbna



YTO TAKOE BUOJIIOMUWHECL EHLUUA ?

3 npecHoBOAHbIX ODNONIOMUHECLIEHTHLIX BUOOB N3BECTHbI HOBO3€ETaHOCKUM
bptoxoHorum monntock Latia neritoides n pag 6aktepun. Cpean HazeMHbIX
OpraHM3MoOB CBETATCS OTAENbHbIE BUAbLI IPNOOB, 3eMISIHbIX YEPBEN, YIUTOK,
MHOFOHOXEK U HaCeKOMbIX.

CeTdLwascs
ynuTKa

(c) Steven Moore
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wuu, peoplephoto.nu Latla nentOIdeS
CBeTngayok



NCTOPUA OTKPbITUA
BUOJIIOMUWHECL EHLUUW

OTa uctopust Hadanacb 4 aHBapsi 1761 r., korga gaTCKkMin BOEHHbIN KOpabrb
Be3 n3 KoneHrareHa B CMUPHY Hay4HYIO 9KCcneauumio, OgHUM U3
y4aCTHUKOB KOoTopoun Obin 3oomnor dopckon. OaHaxabl B Ha4Yane mapra,
Korga kopabnb nnbifi no CeBepHOMY MOpPIO, NaccaXXupbl 3aMETUNU B BOAE
CTpaHHOe cBeYveHue. [pnynHon okasanucb Meaysbl, «CNOCODOHbIE
CBETUTLCA BHYTPUY.
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NCTOPUA OTKPbITUA

BUOJIIOMUHECLEHLUWU

Ecnn menys TpeBOXUIIN, OHU APKO CBETUNUCH 3er1eHbIM 0CHOpPNYECKNUM
ceBeToM. PopCKos 3acnMpPToBasT HECKOSIbKO 3K3EMMMAPOB Meay3 U 3anucar
No-raTblHN B CBOEM MOXOAHOM OHEBHUKE: «MPU pasgpakeHun u rmbenu
CBETATCAY.




NCTOPUA OTKPbITUA
BUOJIIOMUWHECL EHLUUW

CBeyeHne Mopsi Ha NMPOTAXXEHUN BEKOB OCTaBanoCb OA4HON U3 BENMMYaNLLINX
3araflok okeaHa. Y4eHbl€e nbiTanmcb 00bACHUTL 3TOT EHOMEH U
CBeYeHNeM coepxallerocd B Boge dpocdopa, 1 arekTpnuyeckumm
paspsgamm, BO3HUKaAKLWMMN MPU TPEHUU MOSIEKYIT BOAbI U CONU, U TEM, YTO
HOYHOW OKeaH OTAAET MornoLweHHy gHem aHepruto ConHua. B HacToswee
BPEMS YCTAHOBIIEHO, YTO CBEYEHNE MOPS BbI3BAHO OMOMOrM4yeCKMMm
NPUYMHAMMU, FMaBHOM N3 KOTOPbIX SIBNSIETCS MacCOBOE pa3MHOXEHME
HEKOTOPbIX OUOMTIOMUHECLIEHTHBIX BUAOB OPraHM3MoOB, COCTaBAOLLIMX
3HaYUTESNIbHYIO YacCTb nnaHkToHa MmnpoBoro okeaHa.

BrnontoMmmHecueHTHbIN
NNAaHKTOH

-’-Fpe6HeBMK




OPUN3NKO-XUMUYECKUE CBOUCTBA
BUOJIIOMUWHECL EHLUUW

Y 6akTepun NtoOMMHOMOPHLIE BENKK paccesiHbl MO BCEN KIETKE, Y
OLHOKI1ETOYHbIX 3YKapUOTUYECKMUX OPraHM3MOB OHU HaxoaAaTCH B
OKPY>XEHHbIX MEMOpaHOM Ny3blpbKax B LMTOMMNasMe. Y MHOMOKIETOUHbIX
XXMBOTHbIX CBET 0ObIYHO N3My4aloT cneunanbHble KNETKN — POTOUMUTLI.
PoTOUMNTLI KNLLIEYHOMOMOCTHLIX N OPYrMX NPUMUTUBHLIX XXUBOTHbIX CBETATCH
HenpepbIBHO NN B TEYEHME HECKOSbKMX CEKYH, NOCe MeXaHN4YeCcKoro nnim
XUMWYECKOro pasgpaxeHus. Y XMBOTHbIX C pa3BUTOU HEPBHOW CUCTEMOUN OHa
ynpaenseT paboton poToumMToB, BKIIOYasA U BbIKIOYas X B OTBET Ha

BHELLHME pasgpaxuTtenn unm rnpu N3MeHeHUn BHyYTPEHHeN cpeabl

LUnweYyHuk




MybOKOBOOHbIX PbIb

Y MHOrmnx rmyboKoBOAHbIX FONIOBOHOMMX TEMNO Pa3pMcoBaHO Y30pPOM U3
Pa3HOLIBETHbIX CBETOBLIX NATEH, @ OTOPOpPbI YCTPOEHbI O4EHb CITOXKHO,
Hanogobune CBETSLLErO TONbKO B HY>KHOM HanpaBneHun NpoXektopa ¢
oTpaxaTensmm n IMH3aMu.

YannbLUmMK



BUONMIOMWHECLEHL W

CBeToBble BCMNbILLKU

OTNyrnBatoT XULWHUKOB OT
Meny3, rpebHEBUKOB U APYrnx
OEeCnoOMOLLHBbIX U HEXHbIX
CO30aHUMN.

Kopannbl 1 gpyrne KonoHuarnbHble
)KNBOTHbIE CBETATCA B OTBET Ha
MeXaHM4YeCcKoe pasgpaxeHue, a ux
coceaun, KOTOPbIX HUKTO He Tporan, ToXe

Ha4YnMHaKOT MepuUaThb.




BUOJIIOMUWHECL EHLUUW

HacekomosagHble NMUYNHKU
HOBO3enaH4CKNX KOMapoB
Arachnocampa nneTyT J0BYYHO
CeTb M NOACBEYMBAIOT €€
CODCTBEHHbBIM TENOM, NPUBNEKas
HaCeKOMbIX.




WMHTEPECHOE NPUMEHEHUWE
EI/IOJ'IPOMI/IHECLI,EHLI,I/II/I

B bpasnnun n Ypyreae
BOOATCA KpacHOBAaTO-
KOpUYHEBbLIE
CBETNAYKM C psaamMu
APKO-3eneHbIX
OrOHbKOB BOOIMb
TynoBULLA U APKO-
KpacHOW namMmno4vkon Ha
rofioee. V3BeCTHbI
cly4yau, Korga Bpayu
npou3ssogunu
onepauuu Npu cBeTe
CBETJIAYKOB,
HacCblNaHHbIX B
Oy TbISIKY.




BUOJIIOMUWHECL EHLUUW

Camoe sapkoe npumMeHeHune

BUONIOMUHECLIEHLIUN — CO3[aHNE [epBbIX cBETALMXCS PbIO
TPaHCreHHbIX PpacTeHUN U XXUBOTHbIX. cosaan TanBaHbCKMU yYeHbIN
[lepByto MbIlWwb ¢ reHom GFP, noktop ['yH (Zhiyuan Gong)
BHEeAPEHHbIM B XPOMOCOMbI, B 2001 r.

cosganu B 1998 ropay.




