BapuanTt 2 Nanotechnology

Nanoscale particles are nothing new. They occur naturally and are also
formed in combustion processes. Biologic systems are inherently
composed of nanoscale building blocks, and most investigations in
molecular biology are already pursued on a nanoscale. What is new
with respect to nanomaterials is the capability to control production and
make engineered particles of very specific sizes and shapes. For many
years, chemists have been learning to control the arrangement of small
numbers of atoms inside molecules, bringing an ability lo create
effective drugs, high-performance plastics and other purpose-designed
materials. Today, nanotechnology encompasses the study, manipulation
and application of material based on its properties at the atomic scale.
"Nano" derives from the Greek noun nanos, meaning dwarf. A
nanometer (nm) is one billionth of a meter: the length of 10 hydrogen
atoms placed side by side, or 1 /80,000th of the thickness of a human
hair. Nanotechnology relates to the organization of atoms and
molecules within a size range of 1-100 nm. The width of a DNA
molecule is approximately 2.5 nm. The width of cell membranes ranges
6-10 nm. The dimensions of protein are in the range 1.0-15.0 or 20 nm.
Nanoparticles behave neither like solids, liquids nor gases, and exist in
the world of quantum physics - the branch of physics that uses quantum
theory to describe and predict the properties of a physical system.
Nanomedicine refers to the application of nanotechnology for
treatment, diagnosis, monitoring and control of biological systems. A
large subject area, nanomedicine includes, for example, nanoparticles
that act as biological nanofibers and polymeric nanoconstructs as
biomaterials, sensors and laboratory diagnostics.

Prime fields of investigation include nanoelectronics aimed at bringing
to fruition molecular manufacturing. Reducing the size of electronic
circuits permits ever faster data transmission. Nanobiotechnology is
another chief field of investigation. The thrust here is to combine
nanoscale engineering with biology to manipulate living systems
directly or build biologically inspired materials and devices at the
molecular level.



Bapuant 2 HanorexHonoruu

B uvactuipl HaHOpa3MepOB HET HUYTO HOBOro. OHU CO3/1al0OTCSI €CTECTBEHHO M TaKkKe
dopMupyroTcs B Tpoleccax TropeHus. buoiornyeckue CHUCTEMBI HEOTHEMIIEMO
COCTaBJICHBI U3 HAHOPA3MEPHBIX CTaHIAPTHBIX OJOKOB, U OOJIBIIMHCTBO MCCIEIOBAHUM
B MOJIEKYJISIpDHOM OMOJIOTHM YK€ paccMaTpHUBaloTCid Ha HaHoMainTabax. To, 4To HOBO
OTHOCUTEIHLHO HAaHOMAaTEPHAJIOB, - ATO CHOCOOHOCTBIO YIPABISATH MPOU3BOJICTBOM M
JieNaTh CIPOCKTHPOBAHHBIC YACTHIIBI OYEHb crene@uuHbIx pazMepoB U ¢popM. MHOTO
J€T, XMMHUKH YYWINCh YIPABIATH PACCTAHOBKOM MAJEHBKOTO YKCIIa aTOMOB B
MOJIEKyJax, o0ecreunBas CIOCOOHOCTh co37aBaTh J(PQPEKTUBHBIE JIEKAPCTBA,
I1acTMacchl  (BBICOKOTEXHOJIOTUYHBIE) C BBICOKUMH IOKA3aTeJSIMU M JIpYyrue
crienuanbHoO-pa3paboTanubie  Marepuanbl. (CerojHsi, HAHOTEXHOJOTHUS OXBATHIBACT
UCCIICIOBAHUE, MAHUNYJALUI0O W MPUIOKEHUE MaTepuaia, OCHOBAHHOIO Ha €ro
CBOMCTBaXx B aroMHBIX MamTabax." Nano" TOpPOUCXOIUT U3  TPEUYECKOTO
CYIIECTBUTEILHOTO Nanos, O3HayaBIlero kapiauka. Hanomerp (HM) sBIS€TCS OJHA
MUJUTHOHHAsA MeTpa: JuyinHa 10 aToMoB BOJIOpO/1a MOMEIeHHbIE Ap 3a Jip, uiu 1/80,000-
as W3 TOJIIMHBI YEJIOBEUECKOro BoJIoca. HaHOTEXHOJOrMS MMEET OTHOIIEHHE K
OpraHM3aly aTOMOB M MOJIEKYJ B mpexaenax auamna3zoHa pasmepa 1-100 um. Hlnpuna
mosiekynbl JIHK cocraBmsier mpubnusutensho 2.5 uMm. lllupuna memOpan siueiiku B
nuamna3one 6-10 um. Pazmep nmporenna Haxoautcs B auamazoHe 1.0-15.0 wim 20 HM.
Hanouactuiipl He BenyT ceOsi HU KakK TBEp/Able YaCTHIlbl, HU KaK JKUIKOCTH, HU Kak
raspl, U CyIIECTBYIOT (MMEIOT MECTO) B MHUpE KBAHTOBOW (DM3MKU - BETBb (DU3UKH,
KOTOpasi MCIOJb3YyeT KBAHTOBYIO TEOPHIO, YTOOBI OMUCATh M MpEACKa3aTh CBOMCTBA
¢usnueckoil cucrembl. HanoMmeneunna oOpanjaercss K TpUMEHEHUI0 HAaHOTEXHOJIOTHUU
JU1s. 00pabOTKM, AMArHo3a, MPOBEPKH M KOHTPOJS OMOJIOTHYECKUX cucTeM. bosbiias
npeaMeTHas 00J1acTh, HAHOMEJEIIMHA BKJIIOYAET, HAlpUMEp, HAHOYACTHUIIBI, KOTOpPHIE
JEUCTBYIOT KaK OMOJIOTMYECKHE HAHOBOJIOKHA, M MOJMMEPHbIE HAHOKOHCTPYKIIMU KaK
OroMarepuabl, JaTYMKHU U JTJAOOpAaTOpHAs TUAarHOCTUKA.

['maBHBIE 00MaCTH WCCIENOBAHMS BKJIIOYAIOT HAHOAJICKTPOHUKY, HAICJICHHYIO Ha
o0ecrieyeHrne OCYIIECTBICHHUSI MOJIEKYJISIPHOTO TNpou3BojacTBa. CoKpallleHHe pa3zmepa
AJIEKTPOHHBIX 1IeTIel MO3BOJIIET KOrjaa-nmubo Oosee ObICTPYIO Mepenady AaHHBIX YeM
Korga-nuoo . HaHoOuoTexHoyioruu - JApyras TIJaBHas o0O0JacTh HCCIIECIOBAHMUS.
OcHoBHasi ujes 37eCh - OOBEAMHUTH HAHOMACIITAa0, pa3pabOTaHHBIM COBMECTHO C
Oouonorueid, YTOOBl YOPABIATH JKU3HEHHBIMH CHCTEMaMH HEMOCPEACTBEHHO WU
MOCTPOUTH  OWOJIOTMYECKM WHCIEPUPOBAHHBIE MaTepuajbl H  yCTPOWCTBa Ha
MOJIEKYJISIPHOM YPOBHE.



DK3aMeHaImoHHas paboTa HO TpaMMaTHWKE Jyia CTYACHTOB 3 Kypca [lucomenmviil
nepesoo Ha PyCccKull s3Ik (co cnosapem) Bapuarnm 10

It is easily understood why astronomers were keen to know the truth about light, for
the observations on two stars might be entirely false if the transmission of light was
not instantaneous.

The time required for the mass to come to rest can be calculated without difficulty.

Never before has there been any device so versatile and efficient in handling
electricity as the electron tube.

This researcher displays pictures which are based on seismic data that seem to show
lithospheric slabs sinking nearly to the core-mantle boundary.

Any such scheme would fail if one didn't have a way of eliminating the
overwhelming background of cosmic-ray muons that have nothing to do with high-
energy neutrinos.

As incredible as it may seem with all this precipitation, the soil in North America is
actually expected to become drier in the coming decades.

In this book the term "pulse amplifier" refers specifically to an amplifier intended to
be used with an electrical detector for making measurements in nuclear physics
investigations.

Experimental physics prior to 1900 had demonstrated the existence of a wide variety
of phenomena, which for the most part were believed to be explicable in terms of
what we now call classical theoretical physics.

The procedure to be followed depends upon the substance being tested.

We live in a "domain" in which the interactions just happen to have been broken into
the strong and weak forces and electromagnetism.



Jlerko TOHATH, IMOYEMY aCTPOHOMBI CHIIBHO JKEIajdd 3HaTh, YTO IpaBia O CBETe, s
HAOJIFOICHUI OTHOCUTEIBHO JIBYX 3BE37 MOTJIa Obl OBITh IMOJIHOCTBIO JIOKHOM, €CITK ObI Iepeaaya
cBeTa He ObLIa MTHOBEHHA.

Bpewms, Tpebyemoe i MaTepUalbHOTO TeJia, YTOObI MEPEHTH B CIIOKOMHOE COCTOSTHHUE, MOYKET
OBITH BBIUMCIICHO 0€3 Tpy/a.

Hukorna npexne Tam He ObIJI0 HUKAKOTO YCTPOMCTBA CTOJIb YHUBEPCATBHOTO U 3(PPEKTUBHOTO B
00paboTKe AIIEKTPUUYECTBA KaK JIEKTPOHHAs TPYOKa.

DTOT Hcchea0BaTeNb MOKAa3bIBAET KAPTUHBI, yra KOTOPHIX OCHOBaHA HA CECMHUYECKUX JAHHBIX,
KOTOpI)IC, KaXXCTCs, IIOKa3bIBAIOT J'II/ITOC(l)epHI)Ie ININTBI, CHMXXAIOIIHUECA IIOYTH K FpaHI/IIIG
OCHOBHOI 000JIOUKH.

JIrobast Takas cxema moteprena Obl Heyaady, ecinu Obl y Bac He ObuIO crocoba ycTpaHHTh
CHJIBHBIH (POH MIOOHOB KOCMHYECKOTO JIyda, KOTOpbIE HE HMMEIOT HHUKAaKOrO0 OTHOIICHHS K
BBICOKODHEPIETUYECKOMY HEHTPHHO.

Cronp Xe HEBEpOATHBIM, KaK 3TO MOXKET Ka3aTbCi CO BCEM ITHUM OCaXKICHUEM, TPYHT B
CeBepHoii Amepuke, Kak (AKTHYECKH OXHUAAIOT, CTaHET Oojiee CyXuM B OmKauiime
JIECSATUIIETHSI.

B oroif kHMre TepMHH "UMIYJIbCHBIM YCHINTENB" OTHOCUTCS OCOOEHHO K YCWINTEIIO,
NpeJHa3HAYCHHOMY Ul UCHOJIBb30BAHUS C AJIEKTPUUYECKUM JaTYUKOM JJIS TOTO, YTOOBI JIeNaTh
U3MEPEHUs B UCCIIEJOBAHUSAX s7IepHON (DU3UKH.

OkcnepuMeHTanbHast Qusuka 10 1900 mnpomeMOHCTpupoOBana CyHIECTBOBaHME MIMPOKOTO
pa3sHoOOpa3us SBJIEHUI, KOTOphle MO OOJbIIeNd YacTH, Kak MoJjlaraiH, ObUIM OOBSICHUMBI B
TEpPMUHAX TOTO, YTO MBI TETIEPh HA3bIBAEM KJIACCUYECKOH TeOpeTHUECKON (PU3UKOM.

[Tponienypa, koTopast OyIeT COPOBOXKIATHCS, 3aBUCHT OT TECTHPYEMOT'O BEIIIECTBA.

Mgl jxuBeM B "nomeHe", B KOTOPOM B3aUMOJIEHCTBUS CIYy4YaeTCsl TOJIbKO YTOOBI ObLIN MPEPBaHbI
CWJIbHBIE U cTI1a0ble CUITBI U DJIEKTPOMArHeTH3M.



