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[Ip1AaTKM MOKPOBOB - BO/IOCKHU




Yewymnkn — 4OArOHOCUKU, YELLYNHULLbI

Phyllobius pomaceus Compsus sp.

http://gilwizen.com

& | | :
Wl ttps://vwililiickr comb




YelwynKku - 6abourm

Atledis halesus

G4944

19mm
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MpucacbiBaTe/IbHbIe BO/IOCKU CaML,a N/1aBYHLLA

[MpuvHUMN gencTeuUS:

ARKIVE' -

www.arkive.org
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ﬂAOBMTbIe BO/IOCKU /IMYUHOK 3/1aTOlr/1a30K U TYCEHUL],

Chrysopa perla
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AHAPOKOHUM
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AHApOKOHMI Pseudochazara anthelea

(Wakeham-Dawson, 2003)




OTnyrusatoLLme kenesbl (3KyK Brachinus)




BocKoBble »ene3bl

Lystra (Fulgoridae)

Aphrophoridae

¥




/1akoBble kese3bl YepBeuos (Coccoidea, Kerriidae)

Kerria lacca

we/1/1aK




[pAgnAbHbIE Kee3bl

Bombyx mori

E] alamy stock photo



[pAgnAbHbIE Kee3bl

/InunHkm pyveiHmkoB (Trichoptera)

B wwwlifeinfres
o g™

Babouyku-melwoyHmubl (Psychidae)

o Mypasbu Oecophylla

© Emanuele Biggi - Anura:it®



FIGURE 1: Paussus favieri with minor and major worker of Pheidole
pallidula (photo by P. Mazzei).

(c) (d)

Maurizi et al., 2012

Figure 2: SEM micrographs of Paussus favieri: (a) anterodorsal view of head and thorax; (b) ventral view of head and thorax; (c) basal spur
of the antennal club, dorsal view; (d) ventral antennal pockets with visible secretion; (e) elytra with modified sensilla chaetica; (f) modified
sensilla chaetica on head with glandular pores.



[MTMrMmeHTbl: MenaHUHbDI

* A30oTCogep:Kallme

* B 3K30KYTUKYy/Ee

* LIBeT OT OXpAHO-}Ke/NTOoro, yepes
Oypbin 4O YEPHOTO
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FIGURE 2.22 The pathways to cuticular sclerotization from tyrosine. KlOWde n. 200 8
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[TUrMeHTbI: NTePUHBI

e A3oTCogep:KaLme Pieris rapae — neikonTepuH,
M30KCAHTOMTEPMH

e besble, KenTble, KpacHble

e B yellymkax, BO/IOCKax, /Mb60 B
runogepme

 [TMrmeHTbl paceTOo4HbIX r/1a3ax
HapA4y C OMMOXPOMamu

(@] ]:') o L‘, M ou l

Gonepteryx sp. - Xpu3onTepuH

https://www.butterfliesandmoths.org

Anthocharis sp. — sputponTepmH

AR
. .




[TUrMeHTbl: OMMOXPOMblI

* A30oTCogep:Kallme

e KenTble, KpacHble, KOPUYHEBbIE

e [IurmeHTbl B GaCeTOUHbIX /1a3ax
HapA4y C NTepUHaMm

e YaaneHuwe TpuntodaHa B BbICOKMX
KOHLUEHTpaLuunAX npyu metamopdose

l'yceHuua Cerura nepeg, OKyK/1eHUem

https://flickr.com



[TUrMeHTbI: KapOTUHOUAbI

* 3aMMCTBOBaHHbIE

* be3asoTuctole

* LIBET OpaH»KeBO-Ke/Tbl1, KPaCHbIN,
XeNTbIK

e MoryT opmMUpOBaTb COeANHEHUSA
¢ 6e/1KaMu1 — KapOTUH-aIbOYMUHDI

/IN4MHKa
KO/10Paf,CKOro XYyKa
(Leptinotarsa
decemlineata)

Kaon Perillus
bioculatus

Kobbiiku Oedipoda




[TUrMeHTbI: aHTPAXMUHOHbI

* CMHTE3UPYHOTCA HACEKOMbIMMU

e AKKYMY/ZIMPYIOTCA B remosimmade,
XMPOBOM Te/1e

e l|IBeT KAPMMHOBO-KPACHbIN

O N

ARRSRLT

/ Cochineal Extract

_»
v

v~

BT TMS
heEs fﬁlll/‘i/%

Hepseubl
Dactylopius




[MMrMeHTbI: aHTOLMaHbI

* 3aMMCTBYIOTCA U3 K/1€TOYHOI O
COKa pacTeHun

e lIBET OT KpacHOro Ao
dn1o/1eToBOro

[MTMAnAbLLNK
Athalia rosae

Thaa Aphis fabae

A ;&‘.‘:"1

it




[TUrMeHTbI: TeTpanmMppo/bl

e CMHTE3MPYIOTCA U3 IIMLMHA
e 3e/eHble, ronybble, }KéATble

Tettigonia viridissima

Gonepteryx rhamni




MUrmMmeHTbl: reMmor/106mH

e B nnasme KpoOBU Y IMMUHOK
Chironomus
® /10 45% OT CyXOW MaccCbl Tena

1cm

Derraik et al., 2010



Ce30HHbIM NO/IMMOPPU3M OKPACKMU

Araschnia levana




Pusnosornyeckme MU3MeHeHus OKpacCKu

Charidotella egregia (“golden tortoise beetle”)

RIS Y o

(a) blue
"y white
light
https://[www.whatsthatbug.com
4 short
Q_ :_— wavelengths
i 3 reflected
~2—cuticle
small

as— granules

long
5.8 wavelengths
KB absorbed

Red pigment layers

large
granules
FIG. 4: (Colour online) Cross-section of the elytron of Chari-
dotella egregia, indicating the location of the red pigment.
The outer surface of the elytron is at the top of the section.
The red contribution comes from a deep layer, well below the

gold Bragg mirror (not perceptible at this scale). Vigneron et al., 2007
*)

(b) black

Kobbinka Kosciuscola tristis

white
light

http:llapscience.org.au
t<15°C

Figure 25.8 Physiological color change
in Kosciuscola. The two diagrams have
the same numbers of large and small
granules (based on Filshie ef al., 1975).
(a) At moderately high temperatures,
the larger granules are restricted to the
proximal parts of the epidermal cells.
Short wavelengths of light are
scattered by the small granules in the
more distal parts of the epidermal cell,
longer wavelengths travel further into
the cell and are absorbed. The insects
appear blue. (b) At lower temperatures,
the pigments are generally dispersed
through the cell. All the light is
absorbed by the larger granules and the
insects appear black.

Chapman, 2013



OnTuyecKasa OKpackKa: HecrnewLmasiM3MpoBaHHbIe CTPYKTYPb!

Haetera hypaesia

Vanessa urticae Arctia caja

]

BTy




OnTu4yeckan OKpacCKa — paccenBaHne CBETA

Cyphochilus insulanus

KYK BAOXHOBU/ yYeHbIX CO34aTh cyrnep-6e/blii maTepuan!

SCIENTIFIC REP{%}RTS

‘Bio-inspired, large scale, highly-
-scattering films for nanoparticle-
‘alternative white surfaces

o b 2 Received; 19 December 2016 - jylja Syurik?, Radwanul Hasan Siddique?, Antje Dollmann?, Guillaume Gomard®?,
: (o [} Accepted: 21 March 2017 Marc Schneider', Matthias Worgull*, Gabriele Wiegand* & Hendrik Hélscher®

3 # b o ; < :
Jhttp://wwwizoopicture.ru Pbliched 71 a7

ST Al sl T et W A e
RS G e S .

Figure 1. (a) The white beetle Cyphochilus insulanus is a well-known example for whiteness found in nature. Its
body length is about 25 mm-30 mm. (b) SEM image of the white scales, covering the legs, head and the body of
the Cyphochilus insulanus beetle. (c) Sectional view of the scale causing the bright white color by multiple light
scattering at the random structure of microrods. The upper side of the scales is covered by small spikes while

their bottom is almost flat. .
1 : Syurik et al., 2017



OnTuyeckue vyewwymku: Tmun Urania
Urania
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OnTtunyeckune yewwyvku: Tun Morpho

Morpho

Apatura

Lam. inf LLIBaHBMY, 1949




OnTu4yeckan OKpacKa, napa/i/ie€/ibHbl€ C/1IOU B KYTUKY/E

incident (white) light
(a) reflected (coloured light)
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Figure 2. Multilayer reflectors. (a) A schematic of simple cuticular multilayer reflector, (b) Cicindela scutellaris, TEM crc ? 03 Aaaat
section of cuticular reflector, (¢) simple multilayer colour in a buprestid: schematic of (d) epicuticular reflector, (e) exocuticul 0.2 oggiﬁﬂ?gggg
reflector and (f) endocuticular reflector. 0.1 cesssesesnsesstd T
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® Morpho sp.

100 4 wavelength (nm)
H Figure 3. Additive coloration systems in Cicindelinae. (a) Cicindela repanda, habitus view, (b) Cicindela repanda elytral
) surface with punctae, and (¢) close-up view, SEM of elytron showing epicuticular reflector (arrow) and surface microsculpture,
VR E 71 (d) reflectance spectra of punctae and surrounding areas (5 m?) of the elytron, the entire elytron and sand substrate
80 q [ N (T.D. Schultz 1994, unpublished data). Green triangles, puncta; yellow triangles, perimeter; red triangles, field; open circles, wet
1\{ .].J sand; filled circles, elytron. I
> — Seago et al., 2009
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OnTryeckaa OKpacKa XYKOB, YellYMKU C POTOHHbIMU KPUCTA/I/IaMU

Figure 7. Three-dimensional photonic crystals in weevils and longhorn beetles. (a) Pachyrrhynchus congestus pavonius
(Curculionidae: Entiminae), SEM of crystal structure from scale interior (from Welch & Vigneron 2007), (b) SEM of the interior
structure of Prosopocerus lactator (Cerambycidae: Lamiinae), (¢) Pachyrrhynchus gemmatus, light photograph of opalescent

scale patch, (d) P. gemmatus, habitus view. Seago et al 2009
)



Kpuntuyeckaa okpacka

Orophus sp. (Ky3HeuYuK)

Phloea subquadrata
(knon)




Kpuntuyeckaa okpacka

ryceHuLa nageHuLbl [Mano4Huk Parosibia parva

LLIBaHBKMY, 1949



Kpuntuyeckaa okpacka

rycenuua Falcaria lacertinaria




[MpuHLUMn Tanepa nan NpUHLMUN NPOTUBOTEHMU

366071 XaHaepcoH Taviep (1849-1921),
XYAOKHUK-aHUMA/INCT, MEPBOOTKPbLIBATE/Ib
MPUHLMNOB BOEHHOIro Kamyd/iAaxKa

MpuHymn Tanepa:

Bosee ocBelleHHble Y4aCTKU 3aTEHAKOTCA,
MeHee OCBeLleHHble BbICBET/IAOTCA — NPU
€CTeCTBEHHOM OCBELL,EHUN XKUBOTHOE
KaXKeTcA N/10CKUM




MpuHUMn cTepeomopdusma

PasaH apryc — «wapbl B rHe3gax» Ha nepbax




[MamMAaTHUK HA moruae
b.H. lLIBaHBMYa C na1aHOM

CTPOEHUA Kpblaa
6abouek

MpuHUMn cTepeomopdusma

Bopuc HukonaeBmy
LLIBaHBUMY (1889-1957).

MpuHUMN
cTrepeomopdusma:

PUCYHOK Ha Kpbl/ibAX
6ab0uKM - NN10CKOCTHOE
n3obparkeHne BnaguH 1
BbIMYK/1I0CTEMN, MOXOXKUM
Ha Te, KOTopble
HaXoAATCA BOKPYr
HaCceKoMOro B cpege ero
obuTaHuA.



