YabpTpadnosIeTOBOE
M3JTY4YCHHUE

HOI[FOTOBI/IJIa: yueHuna 8 kinacca TkadeHko [anvuHa



U3ay4denue,

JJIMHA BOJIHBI KOTOPOI'0 KOpOoYe, YeM Y BUAUMBIX JIy4YeHu

(])HOJIeTOBoro uBeTa, HA3bIBAIOT y.]II)Tpa(l)I/IO.HeTOBI)IM.
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VIHgbpakpacHoe, ceemosoe U
yrbmpagbuosriemogoe N3rny4eHnsa CoCcTaBnaroT
orimu4eckyro obracme criekmpa
afieKmpoma2HUMHbIX 80J1H. brin3ocCcTb y4acTKOB
CneKkTpa NnepevncrieHHbIX BonH obycrnoBumo
CXOOCTBO METOAOB M NPMOOPOB, NMPUMEHSIOLLNXCSH
Ona x nccnegoBaHnUa 1 NPakTUYeCcKoro
npuMmeHeHus. ictopudecku gnsg aTux ueneu
NPUMEHSANN NNUH3bI, AUPAKLMOHHbIE PELLETKM,
npu3mMbl, AnadparmMmbl, ONTUYECKN aKTUBHbLIE
BelleCcTBa, BXoasLme B cocTaB pasfmyHbIX
onNTUYECKUX NpndopoB (MHTEPdEPOMETPOB,
nonsapm3aTopoB, MOAYIIATOPOB U Mp.).



ICTOYHIIKIIL.

ILIH HCTOUHHK Y D= H3ayueHus —

. eRTpPe KOTOPOro Ha NMOBEPXHOCTH
JeMy CTBYET TONBKO Y D — msavueHne
O THIKHE | 1, YUTO CBAZAHO C

V@ — pzayueHne ot NPON3BOACTBEH
HCTOMHHKOB (271eKTPOCBAP ) P
KBapUeBbIe JaMIbl ) MO/KeT cTa
OCTPBLIX H XPOHHUYECKHX 3200/1€ BAHHIT H MOpaA

Caepxa aH



I lepBooTKpBIBaTE 1N

e 1801 rog — Hemenkum yueHbid MMoranu
Puttep (1776-1810) oTkpsLI, 4TO 32
(pMOJIE€TOBBIM KpaeM UMEETCS 00J1aCTh,
CO3/1aBacMasi HEBUAMMBIMH TJIa30M JIy4YaMHU.
DTH JIyYHd BO3JAECHCTBYIOT HA HEKOTOPHIE
XUMHUYECKHE COCIUHECHMUS.



OCHOBHBIE CBONCTBA

Bricokasi XUMH4YECKasi aKTUBHOCTh
HeBunumo

boJibIIas mpoHUKArOIasi ClioCOOHOCTh
YOuBaeT MUKPOOPTaHU3MBbI

B HeOobIInX g03ax 0JaronpusaTHO BIMSIET Ha
OpTraHu3M 4YeJIoBeKa( 3arap), HO B OOJIbIIMX 103aX
OKa3bIBA€T OTPUIIATEIILHOE BO3ACHCTBHE,
M3MEHSET Pa3BUTHE KIIETOK,00MEH BEIIECTB.



| IlpuMeHeHrne B TEXHUKE

VYnpTpaduoneToBble H3TyYEHHE CIIOCOOHO YOMBATh O€JIE3HETBOPHBIX OAKTEPHIA,
MOATOMY €r0 MIMPOKO MPUMEHSIOT & MEAUIIHHE.

B kauecTBe HCTOYHUKOB YITPa(hHOJIETOBOIO U3IYUCHUS B MEIUIIUHE UCIIOIL3YIOTCS
ra3opa3psiIHbIC JaMIIbl.

TpyOku Takux jJaMn U3TOTOBISAIOT U3 KBapIia, IPO3PAYHOIO I YIBTPa(PUOIETOBBIX
JyYEr; TOATOMY 3TH JIAMITbI HA3bIBAKOT KBAPIICBBIMHU JIAMIIAMHU.

CBeT pTYTHOM JIyTd Ype3BbIYAHO OOraT HEBUAUMBIMHU YIBTPA(PUOJICTOBBIMU JTyYaMH,
00JIaJar0IMMHU CUJIbHBIM XUMHWYE€CKHUM U (DPU3HMOJIOTUYECKUM AEUCTBUEM. PTyTHBIE
JaMIIbl HIUPOKO MPUMEHSIOT IIPU JICUEHUH Pa3HOOOpa3HbIX 00JIe3HEN
(«MCKYCCTBEHHOE TOPHOE COJIHIIE» ), @ TAK)KE MPU HAYYHBIX UCCIICTIOBAHUAX KaK
CUJIBHBIA UCTOYHUK YJIBTPa(PUOIECTOBBIX

AABneHmne cBevYeHus pPa3linyHbIX BELLECTB MNMpPpUn OCBELLEHNN UX
yJ'IpraCbI/IOJ'IeTOBbIM CBETOM Ha3blBaeTCs NIOMUHECLEHLMNEN.

OueHb BaXkHble pe3ynbTaTthl Aara Hayke MUKPOCKONUS B YIbTpaddMoneToBbIX
ny4vax. Oka3anocb, YTO MHOIMe MUKPOOPraHU3Mbl N KNETKN, ECIN NX
paccMaTtpuBaTtb No4 MMUKPOCKOMNOM B yNbTPadpMoneToBoM CBETE,
CTaHOBSATCH OYEHb XOPOLLO BUAHbI bnarogapst TOMy, YTO OHU CUSbHO
NIOMUHECUMPYIOT pasnnyHbiMuU LBeTamu. C NOMOLLIO NTIOMUHECLIMPYOLLINX
BELLECTB AaXke npeBpallaroT 3HEPruio yrsTpadoUosrieToBbIX NyyYen B
BUONMbIA CBET.



BiissHrEe Ha 300pPOBHE YEJIOBEKA

e B Manbix p[o3ax yabTpadUONETOBbIE Ny4un
uenebHbl. YnbTpaduonetr crnocobCcrByeT poOCTy
N YKpenJJieHnto opraHmnsma.

e Ob6pa3yeT B KOXe 3alUTHble NMUrMeHTbl (3arap,
ButamMmnH 1), o6bnapaer 6akrtepuunaHbIM
nencremeMm, okasbiBaeT BamsHue Ha L.H.C.

o YnbTpaduosieToBble JIydn He OollyLllarTcs
HUKAKMM M3  OpraHoB 4YyBCTB, HO WuX
norsiolwleHmne KoXewu MNpuBoaAUT K MNOABMEHUIO
3arapa WM COJIHeYHOoro o»kora. Yacroe
n3bbITO4YHOE  BO3AEUCTBME  ynbTpaduoseTa
NPUBOAUT K TMOPAXEHUK MNOBEPXHOCTHbLIX W
rny6okmnx TKaHeu opraHa 3peHuns 7
CBSAA3blBAE€TCS B HacCTosllee BpeMs C pa3BUTUEM
B XpyCTanuke rfas3a KaTtapakTtbl. B 6onblimnx
KosindectBax 3TU Nlyuyun BpedHbl: pa3pyllaeTcs
ceT4yaTKa rnasa. PaspyluaeTcsa Takxe Koxa.



CriocoObI 3aIUTHI OT OTPULATEIILHOIO
BO3JICMCTBUS YIBTPa(PHUOICTOBOrO U3IYUYCHUS

Cneuuaﬂbnbm 05]?6130]1/! U320moeJjieHHble
6blICOKOKAYeCme€eHHble COJIHYyezauiumHsle JIUH3bl

CNOCOOHbI 361@8[?97‘6146617’)’1() 6p€aHbl€ U3TTYHUEeHUA

~

Ldeeme VIBMPADUOLEMA U COXPAHAIM 300P08bE HAULUX
Modéle Cut's

2as.

Kg &

Camvim 0eticCmBeHHbIM CNOCOOOM 3AUiUMbL OM
YIbmpagpuonemoso20 uzyueHus 6U0EOMOHUNMOPO8
OCMAaromcs 3auumHubsle dSKPAHbl — HaANpumep, 3auiunHle
akpansl « Pycckuti [IJumy crudsicarom ypoeeHs
yaompaghuonemosozo uznyuerus Ha 100%



