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UcTopus 0AHOI0 3aKJII0YECHHOIO

Arnold Schiller, convicted forger, hand carved a miniature of The Lord’s
Prayer on the head of a gold pin while in Sing-Sing prison.
http://www.anomalies-unlimited.com/Prayer.html



«CBepxy» Wi «CHU3Y»?..

IIponiecc opmupoBaHUS HAHOCTPYKTYpP MO HPHUHIUIY «CBEPXY-
BHM3» MPEAYCMaTPpUBACT 00pa0OTKY MAaKpOMAaCIITAOHOIrO OOBbEKTa WU
CTPYKTYphl M MOCTEIIEHHOE YMEHBIICHHE HX pPa3MepoOB, BILUIOTh 0
MOIyYEHUS U3CINN ¢ HAHOMETPOBBIMH IMapaMeTpaMH. . .

TexXHOJNIOTUST «CHU3Y-BBEPX» 3AKIIOYAETCA B TOM, 4YTO IpPHU
CO3/IaHUM HAHOCTPYKTYp HAOMpParOT W BBICTPAMBAIOT OTHACIbHBIC
aTOMbI U MOJIEKYJIBI B YIOPSJOYEHHYIO CTPYKTYDY...
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COoopka mepuoaHIeCKOM

CTPYKTYPHI
CamocOopka Camoopranusauus Iladmaon
Xumudeckue (paxTopel Buemnne moist

Camocbopka — npouecc obpasoBaHUs yNnopssAO4YEHHOW HAOMOSEKYIISIPHON CTPYKTYPbI
WnNn cpepbl, B KOTOPOM B MNPAKTUYECKM HEU3IMEHHOM BUAE MPUHMMAT y4yacTue TOJSbKO
KOMMOHEHTbl  (3NIEMEHTbI) WCXOOHOW  CTPYKTYpbl, agaAuTUBHO COCTaBnfAloWME UMK
«cobupatoLmer», Kak YacTu LLerioro, pesynsTUPYIOLLLYHO CIIOXHYI0 CTPYKTYPY.

CamoopeaHu3ayusi MOXeT OblTb UCMONb30BaHa Kak MeXaHW3M CO3[aHUS CHOXHbIX
«lWabnoHoBy, MpPOLECCOB W CTPYKTYp Ha _0Oonee BbICOKOM MepapxXMyeckoM YPOBHE
opraHmsaumm, Yem TOT, YTO Habngancs B UICXOOHOW CUCTEME, 3a CHET MHOMOYUCIIEHHbIX U
MHOrOBapmaHTHbIX B3auMOAEWUCTBUMA KOMMOHEHT Ha HU3KUX YPOBHSAX, HA KOTOPbIX
CYLLECTBYIHOT CBOM, JlOKamnbHbl€, 3aKOHbl B3aMMOAEWCTBUS, OTIIMYHbLIE OT KOMSIEKTUBHbIX
3aKOHOB MOBedEeHMst camMoW  ynopsigodmBarowlencs cuctembl.  [Ona  npoueccos
CamMOOpraHu3aumm XapakTepHbl pasfvyHble Mo Maclitaby aHeprumM B3auMMoOLENCTBUA, a
TakKe CyWeCcTBOBaHME OrpaHMYeHnn cTeneHen CcBoOOAblI CUCTEMbl Ha HECKOSbKUX
Pa3fMYHbIX YPOBHSX €€ opraHmnsaumn.
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[Mpmepbl CTPYKTYP, NOMy4YaemMbiX C MOMOLLbIO

JoOKyCUpPOBaHHOIO NOHHOIO
(@ — BbITpaBnNMBaHWE TMOANIOXKKN WMOHaAMWN) W
ANeKTpoHHOro (6 - pasnoxeHwe xrnopuaa

antMMHUA) NydKa.

JNlyywun B Poccum FIB 6yaeTt goctyneH B
MOHX um. H.C.KypHakoBa PAH



Caoxnbie FIB-cTpyKTYpBI
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Alumina

Aluminum
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Process of selectively closing nanochannels using a focused ion beam, top. A
section of a nanochannel annulus patterned by FIB, bottom.




Hanoaurorpadusn

World Without Weapons
P. Picasso, 1962
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J. Sagiv and R. Maoz, Weizmann Institute, 2004



Muxkpomneuars

Specifications
® Printview and sligoment systom . Technology Piezo MEMS DOD Glass & Silicon
. Droplets rate 0 - 25,000 [droplets/sec]

. Drop volume . PL128-L:  15-30 [pL]

. PL128-S:  12-25 [pl]
128 (2 row of 64 nozzles)

49.32 [dpi] (Spacing: 0.515 mm)

(D Motion system (D Printhead assembly (PHA)

no° Number of nozzles

@ HMI on PC &

@ Wiping station NO.ZZI.e reso I.Ut]ﬂ n

+ capping station

5 Dropview system
@ Substrate table E t

. Drop velocity (nominal) 5-10 m/s
. Ink Viscosity 1-10cPs
. Chemical resistant Ph 1to 13

Mounting direction

Vertical, Horizontal

Independent control for each nozzle row

Dimensions

50 x5 x 72 mm3
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Chemical reaction occurring during the formation of thiol self-assembled
monolayers on gold (top). A side view shows SAM molecules are not standing
straight up but are tilted about 30°. Sulfur atoms occupy threefold sites on the
Au (111) surface, resulting in a highly ordered close-packed monolayer.



YnopsigoueHHasi CTpykrypa SAM

Molecule resolution AFM image of a hexanethiol SAM on gold.
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AmMuHokucnorta L - BanuH
19

€ KallJIn

C4(G4) Cs(Gs)
Co3gaHHbIN Ha  MOBEPXHOCTU  UCKYCCTBEHHbIN
penbed M3MeHsieT xapaktep cmauyumBaemocTu. Kannu
aHusoTponHou ¢¢opmbl, ccopmupoBaBLUNECA Ha
NOBEePXHOCTU KPEeMHUSI B Mpouecce BbICbIXaHUA
pactBopa. Penbec¢g HaHeceH doTonuTorpacmyeckum
meToaom. Pasmep cnupanen n nonoc - 5 MUKPOH.



IIpocTo «KBapI»

-HeobpaboTaHHbIN (NpaBo 1 NEBO- BpaLlaloLLmin)
KBapLi

-NMONMPOBaHHLIN KBapL

-KBapLieBOe CTEKI0

-dooTonuTorpaduns Ha aTUX NOASIOXKKax

-OOvH 1 TOT XK€ XMMNYECKNIN COCTaB
-PasnunyHble cBoncTBa NOBEPXHOCTU
-OnTnyeckn nNpospayHbIn
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XHpajJbHbIe MOHOCJIOM U3
AMHUHOKHCJIOT

M.Ortega-Lorenzo, et al., Nature, vol.404 (2000), 376



DopMupoBaHHue

e

HPaJIbHOM

C.A.Orme, A.Noy, A Wierzbicid, M.T.McBride, M.Grantham, H.H.Teng,
P.M.Dove, J.J.DeYoreo, Nature, vol.411 (2001), 775 — 779.
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Sideview
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N300peTeHne «<MITKOH JUTOrpapUum)

George Whitesides, father of soft lithography.
(Image provided by G.M. Whitesides)

Mepapxnyeckmne CTPYKTypbl:
Camocbopka+
TemnnatnpoBaHmne+
3apoabileobpaszoBaHne+
MUWKPOKOHTaKTHasa nevarsb...
-anbTepHaTUBHag, gelleBas
nutorpadous 6e3
«ONTUYECKUX» OrPaHNYEHUN,
yaobHasi ans nonyyYeHus
aaxe komnnekcHbix 3D

CTPYKTYP

PDMS - nonu(aumeTun)cusnokca



«MHUKpPOIITAMIIOBAHHUE

Develop Photoresist

Ncnonb3oBaHue
no 100 pas

-y

Cast PDMS PDMS Stamp

Procedure for making a PDMS stamp. The first step is coating a thin layer of
photoresist onto a silicon wafer, followed by exposure to UV light through a
shadow mask. The exposed photoresist is washed away with developer (or
alternatively the unexposed photoresist is washed away), and the patterned
“master’’ treated with perfluoroalkyltrichlorosilane to reduce its stickiness. A
PDMS prepolymer is then poured onto the master, cured and removed to form
the PDMS stamp. Many variations on this procedure are possible, and
essentially any topological feature can be replicated in this fashion.



SAM 2
Etching

Principles of microcontact printing with alkanethiols. A printed long chain
thiol, SAM 1, forms an ordered surface layer, the unmodified regions can be
either etched or modified with a different thiol, SAM 2.



«Msrkasp» Jarorpadusi

Activation in
0O, plasrma

. Hydrephilic surface

Inking

Ink (e.g. Fe™)
_'*'--

1. wMukpomneuarb

Drying and
printing the pattern ~ 2-  OCTPOBKH Karajn3aTropa
3. CEIEeKTHUBHOE OCaXKJICHHE
HaHOTPYOOK
5i0y I Si substrate
Catalyst

——

Selective depmﬂim'l
of nanotubes

; o Bl S MR i £ R l
Fig. 2. Scanning electron microscopy images (a-d) of a surface with pat-
terned carbon nanotubes at different scales and high-resol ution transmission
_— Nanotubes: electron microscopy images (&) of the nanotubes, The substrate was pre-

- pared according to the procedures described in the experimental section
[_ﬁ_u_ﬂ_l i an Ik pananttation o1 100 MM e




2D ruapoduabHO-TUAPOGOOHbIE CTPYKTYPHI

Patterned surfaces Ditfraction patterns

B

1'

80 pm

Hexagonal microlens array generated by dip-coating onto a substrate pat-
terned by soft lithography, imaged by SEM.

il =

A gradient in surface free energy can cause a water droplet to crawl uphill

F towards the more hydrophilic end of the surface.
Soft lithographically patterned water condensation figures, and the diffraction
patterns they generate.



«MHOTrouBeTHA» 3aCBETKA
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R - No light transmitted
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e | and 365 nm

-MCNOSb30BaHNE HECKOSbKNX ONWUH BOSTH
(LBETOB) 3a 1 LMK BMECTO UCMNOSIb30BaHNe
pas3nu4HbiX SAM 1 HECKONBbKUX LIMKNOB
-BNUsAHME PYHKUMOHAIbHbIX rpynn

Solving the registry problem in micro contact printing of multiply aligned
multi functional SAMs.
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Dip-Coat Metal Salt Solution

Dry Drops
Vertically

e N O i e,

Solid-State Nanodots

cavezs:- 15KV

Soft lithographic patterning of classical solid-state materials.

BTCI1, KMC, katanu3saTtopbl, NPOBOAHUKMN,
20pm MarHUTHblIe OKCuAabIl U np.

0

Soft lithographically patterned solid-state materials. A and B are SEM
images at different magnification. C is an AFM image showing spot topo-
graphy.



1000 nm

perpendicular : of a pattern of polycaprolactone lines created by the amplifi-
wchannel inted initiator pattern.

<= parallel channel

A three-dimensional structure formed by repetitive nanotransfer printing of a
series of line ridges. The top image shows two consecutive printings, while the
bottom shows a sample printed nine times.



HanokoJba

74 4
c (0C)sCo=C
/7, =
Me, C' Me, \;c’c°(C°}3

n

. - Nanoring array of cobalt-clusterized PFS metallopolymer. On the left is a
[' Hydrophilic large-scale SEM image; on the right is an AFM inset. Below is shown the
svnthesis and structure of the polvmer used for making these rings.
Print Hydrophilic SAM Condense _
Water é

: / )

l Hydrophobic
\ 4
e &S
Evaporate Water Evaporate Chloroform Cover with Chloroform

Polymer Solution

Steps in the fabrications of soft lithographically patterned nanoring arrays.



«Hape3ka» HAHOCTPYKTYP

@@@Ej@ (4) 3 Peel off from silicon

Epoxy

.(5 Rough section
) l Wc:;-mm
TR 9. 8.8 4
e
= = i =2 n
Epoxy -

(2) i Sputter 40 nm Au
6) | Secton  Aunanoring

3
(3) l Embed in epoxy = Tre ool

and remove the epoxy
Au nanoring
'
2 um oo Parallel-processing of a large population of high aspect ratio gold nanorings

by the process of nanoskiving.
Scanning electron microscopy images of an array of nanoskived gold nanos-
tructures on a silicon wafer after sacrificing the epoxy in oxygen plasma.



Mukpokoibia Jinzeranra
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agai‘ose / AgNO;

gelatin / KLr,0,

agarose /AgNO; 'ﬁ:

(a) Similar dimension and reagent concentration droplet and agarose stamp
produce macroscale and microscale periodic precipitation patterns on wet
gelatin (b) stamp and gelatin geometric parameters and transient pre-
cipitation areas (c) optical micrograph images of precipitation patterns
created by stamping square arrays of circles and squares.



«lITammoBka» npu
ICKTPOXUMHUYECKOM OKHMCJICHUU

TEM Grid
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silicon

Monolayer Pattern

Printing patterns of electrochemically oxidized SAMs.



JJIeKTpoynpaBJisieMble
SAM

Precursor

Chemical process responsible for electrodewetting in polyvaniline films
(above) and optical pictures showing the effect on the contact angle of a
water droplet.

‘ Hydrophobic
3 ; Alkyl Chain
= AN Hydrophilic
N Carboxylate
T.'Gjl..--.-: @ group
© Sulfur
. Gold Electrode
Precursor - Hydrophilic Hydrophobic
Monolayer Hydrolysis Monolayer Monolayer

Design of a dynamic SAM with switchable surface properties.



(((I)OTOKaTaJIHTquCKaH)) HITAMIIOBKA
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AFM image of zirconia lines deposited onto photocatalytically patterned
silicon.
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«HacTpauBaemasn» MUKpoMop(o1orust
ITamMIa

a |photoresist b VPDMS/ y
SERRRE [

C pT™M

Pressurize
(inflate / deflate)

75 15 715 715 715 75
kPa kPa kPa kPa kPa kPa

75 75 75 28 42 28
kPa kPa kPa kPa kPa kPa

VR SRR

42 75 42 .15 42 75
kPa kPa kPa kPa kPa kPa

28 42 14 14 42 28
kPa kPa KkPa kPa kPa kPa

Fabrication and operation of a microtunable mold (WTM3) made of PDMS.



JledbopManuss HAHOCTPYKTYP

Horizontal sh
onz_'on_i ear _ A) l I
PDMS S e

B) Pd q=::_""[~}—20°‘
S
£ GO s i ) |
PDMS
C) Shear ——
PDMS
l —O— Rotate PDMS - PANI
Pd
/su-a
ke Si
Sy PDMS

PANI

PANI
PMMA

—100 ym

Application of shear to an array of vertical microstructures causes them (o
topple like dominos. A metal coating on these structures can be used to
transfer a surface charge onto a PMMA film.



Cathode

Anode

Electrolyte

Anode

Cathode

Electrolyte

Figure 2. Examples of prospective 3-D architectures for
charge-insertion batteries: (a) array of interdigitated
cylindrical cathodes and anodes; (b) interdigitated plate
array of cathodes and anodes; (c) rod array of cylindrical
anodes coated with a thin layer of ion-conducting dielectric
(electrolyte) with the remaining free volume filled with the
cathode material; (d) aperiodic “sponge” architectures in
which the solid network of the sponge serves as the charge-
insertion cathode, which is coated with an ultrathin layer
of ion-conducting dielectric (electrolyte), and the remaining
free volume is filled with an interpenetrating, continuous
anode.

Figure 12. Inverse opal of vanadium oxide ambigel. The
pores are formed by packing l-um styrene beads and
infiltrating a vanadium sol. (Reproduced with permission
from ref 100. Copyright 2002 The Royal Society of Chem-

istry.)

Figure 1. Schematic illustration of Ni—V,0s-nH>O core shell structure
as a capacitor electrode studied in the present investigation for improved
performance.

The maximum capacity of Ni—V,0s+nH,0 core shell nano-
cable array electrode 1s calculated as x in L1,V,0s equal to 3.1
based on 40 nm thickness of V,0s+-nH,O layer. The capacity
value with x = 3.1 (465 mAl/g) is higher than that of amorphous
V,0s/carbon composite (360 mAh/g).1* This high capacity might
be explained by very short diffusion path in nanocomposite



Dukcanusa KPYyIHbIX 00bEKTOB

\F’rint Anionic SAM
: —— +?|-++_,_+7 I——
(‘? P CQE'S"EM EERE R Electrostatic Attraction
ationic

Meniscus Focusing

Steps in the electrostatic patterning of an array of single microspheres.
Anionic patches are printed, followed by modification of the unprinted areas
with a cationic SAM. Cationic spheres are attracted to the patches through
electrostatic interactions. When the solvent evaporates, the spheres are
driven to the center of the patches through minimization of the meniscus
area, which minimizes surface energy. The final result is an array of patches
bearing single spheres, shown in a light microscopy image and SEM (inset).
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Patterned SAM

L F
# ¥
- #
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@ HFDTS-SAM methanol (10 uL)
O silanol group _SiO2 (1 ym diameter)

St

Micropattern of
particle assemblies

Scheme for forming a periodic array of opal marbles on a SAM patterned
silicon substrate of hydrophobic and hydrophilic patches and examples
obtained experimentally.
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MlIcroMolding In Capillaries

poly(dimethylsiloxane)

I, Place PDMS mold on support

%% ;FDMS mold

Place a drop of polymer
50|UtIDI'I at one end

Fill channels by
capillary action

R TR

Fig. 2. (A} A photograph of parallel lines (along the vertical direction) of
FANI-ES that were fabricated on a polyester lilm using MIMIC. (B, C, 13)
SEM images of 1esl siruciures of PANI-ES that were formed on 5i/5i0

wsing MIMIC.
Evaporate solvent and p°|yan|hne (?ANI) — CTaOUNbHbLIN
remove PDMS mold npoBoadaLlnn nonummMmep
— -

45



«OpUeHTHPOBAHHOE» 3aPOAbIIICO0PA3OBAHME

a Y ) ‘ 3
. a HS(CHs)45C05H on Au b HS(CHz)so0OH on Au ¢ HS(CH;)441505H on Pd
. . E‘ p Mucleating plane (015) Mucleating plane (0104) Mucleating plane (001)
. . . d=35um; p=100pum =50 um; p="100um d=15um; p=30um
[Ca™] =10 mh; N =100 [Ca®] =10 mM; N =100 [Ca®] =10 mh; N = 1,000
‘ . .+~— POMS stamp ;
b ﬂ,."lnk" with HS(CH, ), X
I—g_r—uﬂ-.g Au, or Pd (50 nm)
on Cr 2 (2 nmj
lf‘ﬂmrocontad print HS(CH,), X
| LIS |

mem  eema mmee——rcterminated SAM

; d HS{CH,)4sC0,H on Ag e
I = | Mucleating plane (012) MNucleating plane (012) HS(CH,) 15COQH (triangles) +
Wash with HS(CH, ), .CH, d=15um; p =100 um d=3um; p=10um HS(CHZLQECHE (stars) on Ag
[Ca®] =10 mM; N =100 [Ca?*] =100 mi; N = 10,000 [Ca 1= 100 ml"v’l

i e e | . CH -terminated SAM
I Si |
Expose (upside down) to
l crystalllzatu::ln solution

POMS support 100 wm 10pm |

- Cr*,rstalsgrow on X-terminated regions
l CO,H-terminated SAM

NATURE |VOL 398 | 8 APRIL 1999 |www.nature.com

«JIByMEepHBIN KBa3UKPUCTAILUD) U3 YIOPSATOUEHHBIX OPTraHUYECKUX MOJICKYI,
UMMOOMIN3UPOBAHHBIX OAHOMN M3 (DyHKIIMOHAIBHBIX TPYIIN (THOJIBI, CYJIb(aTHI,
T'UPOKCUJIbI, AMUHBI U TIP.) Ha MOJJI0KKE — MI3MeHeHne CBOMCTB MOBEPXHOCTH -
KoHTpoIb OpuEHTaUK OCAXKIAIOUIUXCA KPUCTAIUIMTOB HEOPraHUYECKUX COJeH
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Preferred nucleation of calcium carbonate as well as depletion of neighboring o=
areas leads to crystal growth only on carboxylate-terminated SAM. K RT ln S

AG =4G,+A GF=%H RAglvtAn g

Ag — pa3HOCTh MOJIBHBIX CBOOOTHBIX

sHepruit as,

V — MOJIIpHBIN 00bEM KpHCTAILIA,

G- yJeJbHasl TOBEPXHOCTHAS YHEPTUSI

AG, — 3Heprus 00pa30BaHUs 3apOJbIIIIA,
— paanyc KPUTHYECKOTO 3apOIbIIia
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Schematic (left) and SEM image (right) of preformed mesoporous silica
octahedral morphology crystals organized on patterned, well-defined patches.

Patteifnad Orie;ttad nucleation
amorphous CaCO; of calcite

d e _-.

w10 um

(a, b) Steps in the formation of a patterned calcite single crystal. (¢) SEM

Ornate optically functional microstructure of a brittlestar. image of a calcite single crystal with circular pores.
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A nepdy3noHHas moaenb NeYeHwU

L EEEETET 1. Cipcoucd wit - ,
_ photoresist ancl mask l“-”-‘;h{:d Llhlp

: r-h[nr-'-{‘l‘-,'h IO CXpOSC

desired e JI0s il ._|I||1

1. attach to single channel edge
etching support

Channel Geometries

ohotoresist 4. Design eiched =50 um

Iepdy3upyemblii 3j1eMeHT: through chip with SF, i

L=4000 mxm; h= 805 mxMm
t=235 mxm; W=300 Mxm

5. Photoresist removed; Ellnp]ﬂ: CUI“PICX

chip polished

M. Powers et al., Biothechnology and bioengineering, 2002, 78:3
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Chemical reactions resulting in surface-bound carbohvdrate monolayers. The
bottom shows an array of carbohydrate patches, which can be used for testing
biological functions.



Ileuarb 0OaKTEPUAMH

A) t = 0 min t =20 min t =40 min t = 60 min

t = 80 min t =100 min

o

S’
.
o

Normalized area of bacleria
S

8 T

-
o
T v

2
Is
o

20 40 60 80 100

Time (min)
Spatio-temporal behaviour of a microcontact printed hexagonal pattern of E.
coli and their exponential growth kinetics.

BbipawmBaHue opraHoB U3 KOJTOHUMN KNEeTOK...



Knemounwvie mexnonozcuu 6 coepememwﬁ deOI«lOJlOZuu

METOA

MNPEMMYLLEECTBA

HEAOCTATKHA

NHBbeKuns KAeTOK
CTBOAOBbLIE KAETKW MAK UX
npeALleCTBEHHWKN BBOAST

B NOPAMKEHHYIO TKOHb Yepes
KATETER MAU MHBELIMPYIOT.

B AerkoCTb BBEAEHMS

B /Hbe P OBAHHbBIE KASTKU MOTYT
3anycTUTL NPouecc 06pPA30BAHMUS
BHEKAETOYHOro MATPUKCA

N KPOBEHOCHbLIX COCYAOB.

B HM3Kas BEDKMBAEMOCTb
B KAeTKM He 0Bpa3yioT
HOBbIX GYHKLUMOHAABHbIX
KAPAVOMMOLIMTOB.

KyAbTMBMPOBAHHAS TKOHb
BbipaQuwimBaoT TOHKME CAOU
KOPAMOMMOLNMTOB, HOKAQABLIBAKOT
ARYT HA APYrd M UMNAQHTUPRYIOT
XMPYRIMYECKUM NyTeM.

B OTHOCUTEABHOS NPOCTOTA
BbIPALLUMBOHKS B AQBORATOPUMN
B boAbLWAs CTABMABHOCTL, HEM
B MEPBOM CAyYQe,

B CAOW HE BACKYASIPM30BAHbI,
No3aTOMY MMNAQHTUPOBATL
MOXKHO TOABKO HEBOABLLUME
TOHKWE AOCKYThI

B Henpo4YHOCTbL CAOEB.
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MNopucTbie KapKAachl

KAETKN PA3MELLAOT B TREXMEPHOM
KapKace, M3roTOBAEHHOM 13
NPUPOAHOTO NAM CUHTETYECKOTO
NMOAUMEPQ, KYABTUBUPYIOT UX

B BMopeaKkTope U MUMNAQHTUPRYIOT
XUPYPrMyecKkum nytem.

B KapKac CTpyKTypupyeT
0BPA3YIOLLYIOCS KAETOYHYIO
MQOCCY 1 CO3ATET YCAOBUS AN
BACKYASIPU3IAL MM

B B kapkac MoryT GbiTb BBEAEHbI
BELLECTBA, YCKOPSOLWME POCT
KPOBEHOCHbIX COCYAOB.

B MeAY UMNACQHTALKMEN

M BACKYASPU3AUMEN NOOXOAUT
MHOIO BPEMEHM, YTO MOXKET
NPWBECTU K TMBEAU KASTOK.

TpexmepHas «KATOYHAS NeYyarb»

C NOMOLLBIO YCTROMCTBRA,
HOMOMWHAHKOLWETO FOAOBKY CTRYHMHOTO
NPEUHTEPQA, HOHOCSIT CAOU KAETOK,
CYCNeHAMPOBAHHBIX B TMAPROreAe,

B KEAQEMOWN KOHPUTrypaumu,
KYABTUBUMPYHKOT M UMOAQHTURYIOT
XMMUYECKUM METOACM.

B BO3MOXXHOCTb MPABUABHOTO
PACMOACKEHUS KAETOK PA3HbIX
THUNOB

B KaeTk cBOOOAHLI

B CBOEM ABVMXKEHUU U MOTYT
CAOMOOPIAHM3OBLIBATLCS.

H [I[pOMAEHA TOABKO NepBas
CTAAMS NCNLITAHWUN HO
GYHKUMOHTABHOCTb in Vivo.

MHbeunpyembie KapKachl
NMoAMMEPRHbIE TMAROTEAN,
COAEPXKALLME KAETOYHbIE CYCMNEH3UN
VAWK HET, BBOASIT B OBAACTb MHPAPKTA

C MOMOLLBIO KATETEPA AU UHBELIMPYIOT.

B [1pOCTOTA BBEAESHUS

B MoxeT obAeryuTth pereHepasuto,
BPEMEHHO 30MEHUB BHEKASTOYHbIN
MATPUKC.,

B HepAOCTATOYHbBIN KOHTPOAD
30 npoueccoM GOPMUPDOBAHKS
TKAHW,




OCHOBHOEe

1. «Markaa nutorpaua» - KOMMNIEKCHbIU U YHMBEPCAlbHbIV
MeToA NONyYEeHUS CIOXHbIX, B TOM YMCIIe nepapxmyeckux,
CTPYKTYP Ha CyOMMKPO - U MUKPOYPOBHE

2. MeTopg couveTaet B cebe noaxoabl caMmocbopKku (MOHOCNON),
KOHTaKTHOM MuKponeyvaTtn (PDMS-wtamnel) n nuiieH
HegoCcTaTKoB 0ObIYHOWN nuTOorpadunmn («onTUYECKneE»
OorpaHnyeHuns), Npm 3TOM OH SABMIAETCS BOCMPOU3BOAUMBIM U
MacLuTabmnpyembim

3. lcnonb3oBaHne camocobupatowmxca cnoes (SAM)
NO3BONSIET B LUMPOKUX Mpeaeriax UsMeHsITb CBOMCTBa
NMOBEPXHOCTU, B TOM YMCIE C NCNONb30BaAHNEM
dOTOXNMNYECKNX, INEKTPOXUMUYECKUX, MArHETOXUMUYECKUX
n ap. BO3OENCTBUN.



