PACCKAS3 bl
O ,

COBETCKOH

HAYKE .

S C.J.KAEMEHTDEB

"OAEK TPOHHbIN

-

-
-







PACCKA3bl O COBETCKOMN HAVKE

C.I.KIEMEHTBEB

AJEKTPOHHbLIN
MUKPOCKOII

BEAIA T

Tocynapcreentoe Manarenserso Metckoit JlntepaTyps
Munucrepcrsa [Ipocsemenns PCOPCP
Mocksa 1949 Jlennunrpan



Hasn cpeanero u crapmero BospacTa

Ornercraennuii pexaxtop M. Bonuenxo. Xyxomecrnemusli pexaxtop JI. Suk e s i
Texunveckuii pexaxrop M. KyTysosa. Koppextopw P. Mumeaenns u
E. @upcorpa
Cnano 5 nabop 17/11 1949 r. IMoamicaio x nevarst 27/VI 1949 r. 4 n. m (3,29 yw.-man.
£). 35616 an. B n. a. Tupax 45000 sxa, AO7368. 3axas 2280,

@agpixa_aerckoi kunrm [errusa, Mocksa, Cymesckuil pas, 49.

B8IHG lox - pegic




CAMOE BOJIBLIOE W CAMOE MAJIEHbKOE

B npekpacHblif JeTHH AeHb Bbl HAETE HA TPOTYIKY: KY-
naerecb B peuke, GpojuTe N0 JeCy, OT/bIXaeTe Ha JIECHOI
TOJISTHKE.

Tuxo menectsiv fepeBbs, meGeuyT NTHIE], KYpYaT PYUbH.

Mup, oKpyXKaiolHii Bac, MOJOH DA3JHYHBIX KPacok H
3BYKOB.

C KyXOKaHHEM OT IBETKA K IBETKy IepeJeTalor MUels,
GeCIIyMHO IOpXaloT B BO3ZAYXe MOTBIILKIH, MOJI3AIOT IO 3eMJIe
MypaBbH, NPHIraloT C BEeTKH Ha BeTky Gemku. Mspemxa mpo-
MEJIbKHET Nepeji BalHMH IVIa3aMH YEM-TO HCHyraHHasi Cepo-
3eJIeHasl SEPHIa, TAe-TO BAAMH IPOMBIIAT KOPOBbI, 3aroHse-
MbIe C MOJIST Ha KOJXO03HYI0 (epMy, a Bl BCe JeXHTe H
JIeXKHTE HA 3eMJe, YCTpeMHB INlasa B GesobiauHoe ronyGoe
He60, HACJAXK/AAACh MOKOEM H OTIBIXOM.

BupuMblii mpOCTHIM TIa30M MHP, OKpyXKalolluil Bac, 4y-
JIeCeH.

Haunnaer Beueperb. Cmepkaercs. ITopa BosBpamiathes
JLOMOi.

B HeGe GecUnCIEHHBLIMII OTOHBKAMH BCIBIXHBAIOT SIPKHE
- 3Be3fibl. Bor Boabuiast Mengsennua, Bor Muleunbiit b, a BOT
H TJIaHeTbl Halleil COJHeuHO cHcreMbl. KpacmoparteiM mse-
ToM cBetuT Mape, spko cuser rogyGoii [Omurtep, Mepuaer
B HeGe [oasipHas 3Be3na.

BeckoneuHocTs — BOT nepBOe, UTO MPHXOIHT BaM B TOJIO-
By IpH BHJIE 3TOr0 BEJHYECTBEHHOTO 3peJHIla.

OrpoMHble pacCTOSIHIS OTALSIOT HeGeCHbIe TeJa APYT OT
Jipyra.

BesuKa CKOPOCTb CBETOBBIX JIyHeil, HO H HM HYXKHbI MHO-
THE MHJUTHOHBI JIET, YTOOBI JMOHTH [0 Hael 3eMJH.
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Paccrosnus Mexay HeGeCHBIMH TeJaMH HACTOJIBLKO BEJH-
KH, YTO HX TPYAHO H3MepATh KHIOMETpaMH. DTH OTPOMHBIE
paccTosfusg H3MEpAIOT B JPYPHX e[HHHILAX — B CBETOBBIX
rofax.

M3BecTHO, UTO CBET B MEXKIJIAHETHOM NPOCTPAHCTBE HPO-
XOJIHT CO CKOPOCTLIO OKOJIO TPEXCOT THICAY KHIOMETPOB B OJHY
cekynay. Paccrosiaue, KOTOpOe MPOXOAMT CBET B TEUEHHE
rOja, B YCJOBUJHCH Ha3hbiBATH CBETOBBIM TOLOM.

Tpyauo mpeAcTaBuTh cebe, HACKOJIBKO BEJIHKO PACCTOSHHE
MeX/y KakoH-HHOY/Ab 3Be3foil H 3emileH, €cilH CBET OT
HHBIX 3BE3Jl MJET IO HAC MHJUIHOHbI CBETOBBIX JIET.

HeBoopy>KeHHbIM INIa30M HEBO3MOZKHO PACCMOTPETh TaKue
AAJEKHe MHPDBL.

Ha nomouls JoAsM NPHXOMAT TEJECKONbl — FHTAHTCKHE
spurenbabie TpyOel. C MX NOMOMIBIO OTKPBITEL MHOTHE HEBH-
JEMBIE NPOCTHIM IJIa30M 3BE3JbI, TOPBl Ha JIyHe, CONHEUHbIE
N5THA, COYTHHKH [JIaHET.

310 MHp GOMBLIHX BEIHYHH, MHP DHFAHTOB, MHP, KOTOPbIi
MBI, HECMOTPS Ha OrPOMHbIE PACCTOSHHS, MOJKEM DacCMOT-
PeTb B 3pHTEJIbHBIE TPYGbl H TEJIECKOIbL.

Ho xpome TOro Mupa, KOTOpPBIii Mbl BHAMM HPOCTEIM TJIa-
30M H B TEJIECKOMbI, CYIIECTBYET elle H APYroid Mup. DTO MHP
HHYTOKHO MaJblX BEJHYHH, HEBHAUMbBIX HH NPOCTHIM IVIA30M,
HH B CaMble MOUJHBIE TejecKonbl. HHUTOXKHEIE [0 CBOMM pas-

_ MepaM Gakrephu, MOJEKYJbl PasjMYHbIX XUMHUECKHX Be-
LIECTB, OYCHH TOHKHE, HEXKHBIE KJIETKH HEPBHOI CHCTEMBI,
MHKDOCKOIMHYECKHEe KPHCTAJIbl METAJLIOB H CHJIABOB He pas-
JIHYUMbI TIPOCTBIM IJIA30M.

Mx MOXKHO YBHIETH TOJNLKO B 0COOhIE NPHOOPHI — MHKPO-
CKOIBI.

Ho uenopeuectBo ysHalo o MHpe HHUTOXKHO MalbiX Be-
JIMYAH — MHKPOMHDE — CPaBHHTEJILHO HEJABHO.

BOJILIEBHBIE CTEKJIA

B cemnamnarom Bexe B ojuraHmuy JKHJ UeJIOBEK MO (ha-
vunnn Jlesenryk. OH paGoTa; NPHBPATHHKOM TOPOACKOH
paryli, T0-eCTh GbII KeM-TO BPOJE CTOPOXKA B yUPEKACHHH,
ynpapisiBieM ropoxoM [ens(hToM, H OXHOBPEMEHHO TOPro-
BaJl MaHy(haKTypoi.

B cBoGoaHOe BpeMsi JIeBeHIYK 3aHUMAJICS TeM, UTO LJIH-
(hoBas yBesHuHTeNbHBIE cTeKJa (uH3BI). B sTOM HCKycerBe
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OH JIOCTHT BBICOKOro copepmieHcTBAa. OH mM(OBan CBOM
CTEK/a OueHb TIIATeJbHO. EMy XoTenoch HOGHTHCS BCe
Go/IbIIer0 W GOJbIIEro YBEJHYEHHs NPEAMETOB, KOTOpbIE
MOJKHO GbIJIO Gbl Pa3DJIABIBATG YEPE3 JIHHBDL.

B koHlie KOHIOB JIeBEHIYK OTULIH(OBAI JHH3E HACTONb-
KO TOUHbIE H CHMMETDHUHEIE, UTO CMOI YBHAETb C HX IO-
MOIIbIO Mellbyaiiliiie NpeAMeThl B CKa30YHO SICHOM H YBEJH-
YCHHOM BHZE.

910 GbuH MOHCTHHE BomeCHEe crekna. Uepes mux Jle-
BEHIYK 3arIsHYJI B HOBBIT MHp, KyAa A0 HETO HE MOT [pOHHK-
HYTb B3OPOM HH OJHH YEJIOBEK.

On yBujesq Mejpuaiiiinie KHBble CYLIECTBA, Ha3BaHHBIE
HM «3BEpIOIIKAMHY. <3BEpIOIIKH» OblIH OueHb 3a0aBHEI,
UpPE3BBIYANHO MOABHKHBI H PA3HOOOPA3Hbl. BbUIM U KPYIIIbIE,
KaK IIapHKH, H BHITAHYThlE B JJIMHHBIE HHTH, U CIHPAJIEoG-
pasubie. HexoToprie H3 HHX GeCHPEeCTaHHO H OBICTPO ABHIA-
JIHCh B Da3iIHUHbIX HANPABJEHHsX, ADYrHe K€ ObLIH HENO-
JUBHIKHBI.

OTHX «3BepIoleK» JIeBEHIYK YBUAEN U B Karlie BOIbl U3
JIyXKUIbI, B B KyCOUKe TPSI3H C NMOXOWBEI GOTHHOK, H JaiKe
B HajleTe co cBOuX 3yGoB. OH ¢ GOJILIIHM HHTEPECOM pac-
CMaTpHBaJl B CBOH YBeJIHUHTEJbHELIE CTEKIa THX 3a6aBHBIX
«3BEPIONIEK» H 3apHCOBHIBAJ HX.

Bomnmeonbie crexna JIeBeHryka HaBalii yBeJHYEHHE B
100—150 pas. JleBeHryk paccMaTpHBaJl Uepe3 HHX GJIOIIH-
HblE JIATIKH, BOJIOCKH TYCEHHII, PO3PayHble INIEHKH XBOCTA
[OJIOBACTHKA H MHOTOE ADYLOe.

Yepes smHsEr JIEBEHIYK BHAET HA GJIOLIMHEIX JIAKAaX OT-
POMHBIE KOTTH, BOJIOCKH DYCEHHIL GBI NOXOXKH HA TOJICTHIE
MOPCKHE KaHaThl, a B XBOCTe TOJIOBACTHKA OH OOHAPYIKHI
TOHEHbKHE TPYGOUYKH, M0 KOTOPbIM TEKJa XOJNOAHAS JAry-
II€UbST KPOBb.

JIeBeHryK yBHACN B CBOH BOJIIEOHBIE CTEKNIA MeJbyaiiiiie
JKuBble cyiiecTBa. ONHH H3 HHX GBUIM C TIOABHIKHBIMH OTDPO-
CTKaMH, ApyrHe CO CTPAHHBIMH HOMXKaMH-IIynalbLaMd, a y
TPETbUX OBICTPO KOJeGaliCh THICAYH TOHYAHIIUX HOMKEK-
BOPCHHOK.

Bee ati cymectsa (ameGhl, Ty(eJbkH U Apyrae HH(Y30-
pHH) JBHralluCh, JIOBHIN A0OBIYY, NepeBapuBali ee, pas-
MHOXKAJTHCh H yMHPAJIH.

D10 GbUI HOBBIH UyMECHBIN MHp, KOTOPHI KHIIeJ OKOJIO
YeJIOBEKa, HO OBl HE3AMETeH H HEBH/IHM IPOCTBIM, HEBOOPY=
KEHHBIM LJIa30M.
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B cson gmu3sl JIGBEHTYK CyMeN pashisifierb, Kak eMmy
TOI/la Ka3aJoCh, MEHEe HHTCPECHEIe, MOUTH HEMOABHKHbIE Ma-
JIOUKH H H3OTHYTHIE Tebla.

D10 GblM MHKPOOLL. M HMEHHO OHH-TO H OKAa3aJHCh BIIO-
CJIE[ICTBHH CAMBIM BayKHBIM H HHTEDECHBIM H3 BCEro TOrO,
uTo yBHJeN JIEBEHryK B CBOH BOJIIEGHLIE CTEKna.

Ho 06 aToM JIi0aH y3HATH TOJBKO CIYCTS IBECTH JIET MOC-
Jie OTKpbITHsT JIEBEHIyKa, KOTA yueHble CTajli PasTiIsabiBaTh
MHKPOOOB He B IPOCTLIE YBEJIHUHTEbHbIE CTEK/IA, a B CIIOK-
Hble NPHGOPBI — MHKPOCKONEL,

Tak ue0BEYeCTBO Y3HANO O TOM, YTO, KpOME MPHBELIYHOTO
BUIMMOTO MHpa, IJie IIyMeJH JAepeBbsl, PAcCIBeTaH IBETh,
T/le PEe3BHJIHCH NTHIb, JETAJH H [O0JN3aJH HAaCEKOMBIE, CYHIe-
CTBYIOT H JpYyrHe MHDEI KK YacTH eJHHOTO LeJoro.

B ozHOM H3 5THX MHPOB B TDOMaJHOM Ge3BOSAYLIHOM
NPOCTPAHCTBE C GElEHON CKOPOCTBIO HECYTCA 3BEe3ABl H
IJIaHeTHL.

Jlpyroit Mup, o6Crynaiomuii Jioneff BOJIOTHYIO, KHIIWT
MeJbYalilIiMH JKHBBIMH CYLIECTBAMH, NMPHPOAA H JesTelb-
HOCTh KOTOPBIX HE 5ICHA H HE pasrajiaHa.

Yuenble 3auHTEPECOBANINCH STHM MHKPOCKONHYECKHM MH-
pom. OHU [OCTPOHIIH MHKDPOCKONBI — NPHGOPHI, Gosiee coBep-
LIEHHBIE, YeM JIHH3bI JIEBEHTyKa, U C HX MOMOMIbIO CTAJIH H3Y-
YaTh HEBELOMBIE OCENe OPraHu3Mbl.

PASFAZIKA BOJILIEBHOIO CTEKJIA

B uem ke Tyr neno? ITouemy oGbidHOE MIIOCKOE CTEKIO
He YBEIHUMBAET PACCMATPUBAEMBIii MPEJIMET, a KPUBOEe CTEeK-
JI0 — JIHH3a — €0 yBeJuHBaeT BO MHOro pa3? Ilouemy Boi-
weGHble cTeKna JIeBeHryKa yBeJIHYHBAJH NPeIMeThl, KOTOphIE
HEBO3MOJKHO PaCCMOTPETh NPOCTHIM [VIa30M?

Bech cekper 3aKiouaeTcs B TaK Ha3bBAEMOM yrile 3pe-
HHs. UTo Ke 370 3a yrosi? YIjioM 3peHHs NPUHATO Hasbl-
BaTh YroJl, KOTOPHIH COCTABIAIOT ABE NMPAMBIE, NPOBEAECHHbIE
K I[Jlady OT KPaHHHX TOYeK pacCMaTpHBaeMOro mNpeaMera.

Jlomyctiy, uTo MBI paccMaTpHBaeM f6J0KO. JInHHM, PO~
BeJleHHbIE OT BepXa H OT HH3a 50JI0KA, CXOAATCSA B HALIEM
a3y [oj KakuM-TO yraoM. DTOT yrol M Ha3kBAIOT YIVIOM
3pennst. Uem Guuke OT Ivia3a HAXOAMTCS PacCMaTpUBAEMBbIi
NpEJIMET, TeM yroj 3peHus Gyzer Gosbme. HaoGopor, ueMm
najblie PACrojioKeH NMPEeAMET, TeM MEHplle YroJl 3peHHd.
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Vrael, KaK H3BECTHO, H3MEPSIOTCS rpaaycaMH, MUHYTaMH
H cekyHaamu. TTosHast OKPY>KHOCTh COCTABJISET Pa3BEpHYTHI
yron B 360 rpaaycos. Ilpsimoit yronm pasen 90 rpaaycam.
Kaknprit rpagyc MOKHO pas[eNHTh Ha elle MeHbLIHe yrJIbl —
MHHYTBI. YCIOBHINCH 34 MHHYTY NpHHHMATb yrod, paBHBL
OJIHOIi LIECTHAECSATOH JoJe rpajyca.

Tyr HHTEPECHO CIeAyIollee 06CTOATELCTBO. OKashBaeT-
€5, UTO MBI HE MOYKE€M YBHJEThb NPOCTBIM [JIa30M HH OJHOTO
npeJiMera, ecii YroJ 3peHus MeHblle OHOH MuHYTHL OxHa
MHHYTa — 3TO NpEJeN Ui HALIero riasa.

IIpencrasbre ce6e OGLIKHOBEHHYIO MSTHAANATHKONEEUHYIO
monery. [Tomepeunnx (amaMeTp) MOHETH B MsTHAAUATh KO-
neek paBeH 20 MHJIUMETPAM.

BosbMeM 3Ty MOHETYy B DYKy H OTHECEM ee OT [jasa Ha
paccrosiuiie ueTBepTH MeTpa. MEI ee OTJIMUHO BHAHM — Yrodt
3peHnst GOMBIIOH.

ITonpocuy Koro-HUGyAb OTHECTH MOHETy Ha Goubllee
paccrosine. OHa GymeT Bce YMEHbLIAThCH H YMEHbUIATHCA.
Monera Kak Gbl TaeT Ha HAIIMX ruasax. BoT oHa yxke Ha
paccrosiiuu 10 MeTPOB H Ka)Kercsi COBCEM, COBCEM MalleHb-
Koil. 9T0 3HAUUT, UTO YMEHBIIHJICA YIOJ 3PEeHHs, yroJ Mex-
Ay [ABYMsi BOOGDaKaeMBIMH TpPAMBIMH, NDPOBEJCHHBIMH B
HAII TJia3 ¢ BepXa W C HH3a MOHETBL

TeoMeTpusi yuuT, UTO MpPEIMET, yHaJeHHbl HAa PaccTos-
HHe, B 57 pa3 Goubliee ero MomepeuHrHka, AOJIKEH mpeicTa-
BHTHCSI HAGJIIOAATENIO MOJ YIVIOM 3pPEHHs B OAHH Ipaiyc.

Ec/in NPOH3BECTH BHIYHCJEHHSI, TO OKaXKeTcst, UTo Mbl Gy-
JIeM CMOTpEeTb Ha Hally MATHAAUATHKONEEUHYI0 MOHETY MO
YIVIOM B OJHMH TPajgycC yXKe H TOTAa, KOrja OHA yAaleHa OT
Hac Ha pACCTOSHHE BCErO JHIIb HEMHOTHM GoJblie OXHOIO
MeTpa.

Kak TONBKO yroJ 3peHHsi CTaHEeT MeHbIIe OJHON MHHYTHI,
Mbl COBCEM MOTEPSIEM MOHETY U3 BHAY.

«Ho mpu uem ke TyT BoJuIeGHBIE CTekia JIeBeHryka?»
CIIPOCHT YHTATEb.

OkasbiBaeTcsi, 4TO CBETOBBbIE JIy4H, NPOXOAs Hepe3 BbI-
MyKJIOE CTEK.bILIKO — JIHH3Y, MPEJOMJIAIOTCS H yBEJHUHBAIOT
yroJa spenusi. [105TOMy HeBHAMMbIH NpeAMET 4Yepes JHH3Y
CTAHOBHTCSI OTJIHYHO BHIHMBIM.

TpaHUJbIIHKE JPAroUeHHbIX KaMHel, BbIIIHBA/IbIIHIb!
TOHYAMNIIMX Yy30pOB HAa TKAHSX, YAaCOBBIX JIEJ MacTepa, pesuH-
KU XyZOJKECTBEHHBIX H3[EJHii H3 CJIOHOBOH KOCTH — BCe 3TO
JIOMH C OUEHb S8OPKHMHU IvIasaMH. KX HaMeTaHHBIH [V1as CHo-
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Cxema Npe/OMJIEHHs JIydeli: BBepXy — B HEBOOPYKEHHOM riaasy,
BHH3y — B JIyme.

coBeH pasjnuaTh MeyibuaIlye JIeTaj i PUCYHKA, HEJOCTYIHBIE
apyruM. Ho Jaxce H 5TH «CBEPX30PKHE» JIOAH HEe MOTYT yBH-
JIeTh TIPEAMETHl Pa3MepOM MEHbIIe OJIHOM JECATOMH A0JH MHJI-
JHMeTpa.

Ecii Taxkie MajleHbKHe NpexMerhl NPHOIH3HTH K Iiasam
IIOUTH BIVIOTHYIO, TO BCE PAaBHO HHUErO He YBHIHIIB. ITO MO-
TOMY, YTO YrOJI 3peHHs1 GyAeT MeHblle OAHON MUHYTHI.

Ho cTout TOJBKO MKy MpeIMeToOM M IJIasoM NOMECTHTH
JIMH3Y, KaK YroJl 3pEHNst cpasy JKe YBelHYHBaeTcs, H paccMar-
pHBaeMblii peaMer GyJAeT OTJIHYHO BHJIEH.

Yro6hl NpouecTh KHHTY, -HaNEYaTaHHYIO MEJKHM LIpH(-
TOM, MbI NpUGJIHKAEM ee K HAalIHM riadaM. Biaromaps stomy
YBEIUUHBAETCS YroJl 3PEHHS], MO/ KOTOPLIM Mbl BUAHM OYKBBI.
Ho kax Gbl GH3KO Mbl HH NPHOJHIKANTH K HAUIHM TJa3aM
KaIlTio BOXbI C MJIABAIONIHMH B Hefi MHKPOGaMH, Mbl HHYEro
He yBHAHM. DTH Mesbyaiiliie >KHBble CyIIECTBAa OCTAHYTCHA

# HeIOCTYNHBIMH I HAIIEro 3peHHsl.

U Bce 3TO MOTOMY, YTO JIYYH CBETA, OTPaKeHHBIE OT HHX,
najaior B HAIIl IVIa3 NOJ YIVIOM 3PEHHS B COThIE H THICSYHEIE
JIOJIH MEHYTHI.

ToNbKO NIpH NOMOUIH YBEJTHYHTEBHBIX CTEKOM, MPeNoM-
JISTOIIKX CBETOBEIE JIyYH H yBeJIHUHBAIOMIHX YroJ 3peHHs, MO
KOTOPEIM BHJHBI pacCMaTpHBaeMble NPeIMeThl, yAal0Ch yBH-
JieTh MUKPOGHI H ApYrHe MenbuaiIlne MpeaMeTsl.
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9T0 06BACHAETCS YCTPONCTBOM HAlIero riasa. Orpaken-
HbIfi OT NpefMera CBeT momajaer Ha ceruarky raasa. Cer-
YaTKa COCTONT H3 HEPBHBIX OKOHYAHHII — IANOYEK H KOJNGO-
YeK, UyBCTBHTEJIBHBIX K cBery. Eciin cBeT Ha ceruaTky momna-
JLaeT MOJ YIVIOM 3DEHMsI, MEHbLINM 4YeM OfHA MHHYTa, TO
BO30Y2K/1aeTCsT TONBKO HEGOMbIIOE KOJHUCCTEO HEPBHbIX Kile-
TOK IV1ada, W MBI BHIHM BMECTO mpeiMera ofHy Touky. Ilpu
ellle MEHBIINX pasMepax mpeiMeTa Mbl HE BHAHM Jaxe H
TOUKH.

Meubuaiinize npeAMeTsl COBEPIIEHHO yCKOJIB3AIOT OT Ha-
LIEro 3PEHHsT, H €IHHCTBEHHOE CPEACTBO AJISl TOTO, YTOOEI HX
PAaccMOTPeTDh, — 3TO yBEJHUYEHHE yria 3peHHs.

MEPBBIE HAXOAKH

Jlepenryk AOGHICH TOrO, UTO CMOr OAHOH JIHH30[i YBeJH-
YHBATH H300parKeHHe IpegMeTa B JECATKH pas.

Eciii ke B3ATh HECKOJIBKO XOpOLIO OTUIIH(OBAHHBIX H
TOYHO C/eNIAHHBIX JIUH3 M PACHONOKHTh HX OJHY HaJ APYrOH,
TO H306pazKeHue INpejMera MOXKHO YBEJHUYHTDH elile GOoJblie.

B CIOXHBIX ONTHYECKHX TNPHOOPAX — MHKPOCKONAX —
nyTemM moa6opa JHHS yIaJ0Ch JOGHThCS YBeJIHYEHHs H300pa-
2Kenuit npeaveros B 1500—2000 pas'. Bee Gosee u Gosee
MEJIKHE JKHBbI€ OPraHH3Mbl H YACTHIBI CTAHOBHJIUCH JOCTYII-
HBIMH JUIST H3YUYeHHS.

H3o0peTenne ONTHUECKOTO MHKPOCKONA, C MOMOMIBIO KO-
TOPOTO MOZKHO GbIIO HaGMOJATH H H3ydyaTh NpPEAMETH, He-
JIOCTYNHBIE HEBOODYKEHHOMY IJasy, IOMOMIO PACIIMPHThH
TpeiCTABJIEHHE O JKHBOH M MEpPTBOI MDHPOJE, OKPYKaio-
el nac.

OnrHyeckuii MHKPOCKON MOSBOJIHI H3yYHTh TOHKOE CTPOe-
HHE KJIETOK PaCTeHHil H JKHBOTHBIX, CTPOEHHE MHHEpAJIOB,
MeTajjioB U HX COJABOB. B ONTHYECKHH MHKPOCKON ObIIH
PAacCMOTPEHBI HeBHIHMbIE MPOCTHIM IJ1a30M TOHYAMIIHE OTBET-
BUIEHHSI HEPBHbIX BOJIOKOH H KPOBEHOCHBIX cocyloB. C mo-
MOLIBIO ONTHUYECKOTO MHKPOCKOMA GBIIH OTKPHITHI MHKPOGHI

1} CHCTEMBb 3 X ONTHYECKHX MHK-

POCKONIOB CO CJIOXKHBIMH JIHH3aMH AaioT yBeduueniie 710 3600 pas, Ho

yIoTp X B NPaKTHYECKHX DAGOTaX,

HMeEIOT yBequerme B 1500—2000 paa. Ilostomy B panbHeiimieM Mul Gy-

JIeM TOBOPHTh OG OGHIYHBIX CHCTEMAaX ONTHYECKHX MHKPOCKONOB C MaK-
cHMalbHLIM yBednyennem B 2000 pas.
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TY6epKyJ/Ie3a, XoJepbl, Gpiol-
HOTO TH(A, AU3EHTEpHH, cama
H JAPYrHx 3a6oJieBaHHi.
Oxasajoch, 4T0 3TH Onac-
“HBle /LIS 2KH3HH GOJIe3HH Bbi-
3bIBAJIHCH HHUTOKHBIMH «3BE-
PIOIIKAMH», HANOJOOHE Tex,
KOTOPHIX BHJIEN JIeBEHTyK B
CBOH yBeJHYHTE/IbHbIE CTEKJIA.
OTH MeJbyaiiline  Ccylle-
cTBa ObLIH 2KHBBIMH. OHH JBH-
PajMch,  NHTaJHCh, OBICTPO
PAa3MHOKAJUCh H yOUBAJIH Bbi-
JlesIeMbIMH ~ HMH ~ SiIaMH —
TOKCHHAMH — OPraHH3Mbl  4e-
JIOBEKA H JKHBOTHBIX.
Kpouieunrie yGHHIE! GhIVIH
OTKPBITH  YUEHBIMH, KOTOPBIE

Qopmil GaTepui. HSYUHJIH YCJIOBHSI HX JKHBHH H
HALLJH  CHOCcOObl  6OpbOBl €
HHMH.

Yjanoch co3faTh TakHe JEKapCTBEHHBIE BEHIECTBA, KOTO-
pbie YHHYTOXKAIOT MHKPOOOB. Bbiii paspaboranbl TOTHBIE
METOZbl COHAPYIKEHUsI 3a00VIEBAHMIT.

JLo 9TuX OTKPBITHI TPYAHO ObLIO PACHO3HABATH OONEIHI.
Batbosen uenosex. [loausitacs Temneparypa. Hauanach pBo-
ra. A B yem Jeno, HeH3BecTHO, M JIMIIb TOTA, KOrjJa ObNIH
OTKPBITbI BO3OYAMTENH 3a00JeBaHHil (MHKDOGHI), JIOAH HA-
YUHJHCH GBICTPO PACIO3HABATH GOJIE3HH H GOPOTHCA € HHMH.

COTHH ThICSIY YeJIOBEUECKHX JKH3HEH ObWIH CnaceHbl Gma-
rofiapsi H306PETEHHIO ONTHYECKOrO0 MHKPOCKONA.

HOBASl TAMHA HEBMJHMMOrO MHPA

Opnako Bee NONBITKH 0GHAPYKUTH BO3OYIHTEINel HEKOTO
PBIX APYTHX 3apasHbIX (HHGMEKIHOHHBIX) GONESHEH He AaBajH
HHKAKHX DEe3YaIbTaToB.

CrpariHas 60ie3Hb GeIIEHCTBO, HEKOTOpbIe BHAb! SHLE(DA-
JMTa, OCHa, KOPb, TPHIN H ApyTrHe HHDEKIHOHHbIe 3a00eBa-
HHSl H3YYaVIHCh MHOTHMH BHIHBIMH YYEHBIMH.

Ho mukakux BO3OyxuTeseli 5THX GoJesHeil yUeHEIM OOHA-
PYZKHTH He yAanoch. A Jofu GOJeH ¥ yMHPaIH.
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OnTHYecKHe MHKPOCKOME! GBIIH GeCCH/IbHBI OKa3aTh yue-
HBIM TOT TAWHCTBEHHBIH MHP, B KOTODOM CKDbLIBAJHCh HEBH-
JAHMbIE, MeJbyaiiniie MHKPOObL. TyGepKyJesHywo, Malouky,
XOJIEPHONO BHODHOHA H MHOTHX JDYPHX CTPAlIHBIX MHKDPO-
GOB IOMOI H3YYHTh HCCJEAOBATE]AM ONTHUSCKHH MHKPO-
CKOIL.

Ho nokasath yueHbIM OalHJuIbl GElIeHCTBa, OCHb, JHIle-
¢anura, rpumnna GbUIO He B €ro CHiaX. A MOKeT ObiTh, HX U
HET coBceM, 5THX OGaummi? Moxer GbiTh, 3T0 OjAHA JHIIb
(haHTasns, BbIAYMKAa HACTOHYHMBBIX YUEHBIX, NOUEMY-TO BH-
JEBILUHX BO BCEX 3apasHbIX GOJIE3HAX OJHY eIHHCTBEHHYIO
HNPHUHHY — MHKPOGOB?

W MHOrHe Kpelbl HAYKH B GECCHJIHH DAa3BOAHJH PYKaMH
U NOXKHMaJu miieyamu. MoKer GbiTh, JHCTBHTENBHO, TyMall
OHH, HANpPaCHO Mbl HIeM TOro, yero Her! Moiker GbiTb, Ha
camMoM gesie GOJIE3HH, BO3OYJHTEJEH KOTOPLIX Mbl HE MO-
JKEM OOHApy KHTh, BBISBIBAIOTCS KAKHMH-TO JAPYTHMH NpPHYH-
HaMH, a He MHKpoopranusmaMu? Moxer ObiTb, NPHUHHY
MHOTHX CTPAIIHbIX GOJI€3HEH, YHHUTOIKAIOUHX YeJOBEeUecTBO,
CJIEfyeT HCKaTh B GOXKbeM rHeBe?

Pycckuii yuenbrii JI. O. Mpanosckuii GblT HE CONJIaCeH C
aTHM MHeHHeM. OJXHOBpeMEeHHO ¢ HHM paGoTaj Apyroi pyc-
CKHIL yueHbldl, Mukpo6uosor H. ®. Famases. B 1856 rony o
[POUSBEJ OMbIT, AOKA3BIBABUIMII = CYIIECTBOBAHHE MeJbyaii-
HIMX, HEBUAHMBIX B ONTHUECKHH MHKPOCKOI MHKPOGOB. I'a-
Majiest [POMYCTHJI KPOBb 3apaKeHHOTO UyMOi KHBOTHOIO
yepes CrelHaJbHbIH MeJKONOPHCThIH (PHUIILTP, HE MPOIyCKalo-
mui 6akTepuit. JKHAKOCTh, © KOTOpasi IIPOCOYMJIACH uepes
5TOT (hUIbTP, Gblia BIpeICHYTa Iamajieeit 310poBOMY Te-
sienky. Tenenok sabousen uymoii. Orciona Famanes cpenal
BBIBOJZ, YTO MPOMHILTPOBAHHAS IKHIKOCTb, XOTs M Obula
CBOGOJHA OT MHKDOGOB, KOTOpbIe He CMOINIH MPOHTH CKBO3b
NOpBl (UIBTPA, BCE 2Ke COJepiKajia Kak0e-TO HEeBHIHMOe
NOJ MHKPOCKOIIOM 3apasHoe Hayajlo. MBaHOBCKHI YIIOPHO
HCKaJl HeBHAHMbBIX [a)Ke B ONTHUYECKHH MHKPOCKON KDOXOT-
HbIX yOWHLl M B KOHIle KOHIOB Haman Ha HX caen. Msa-
HOBCKHI{ pasrajjajl 5Ty HOBYIO TalHy HeBHAHMOLO MHpA.

OTKPBITHE ‘PYCCKOrO YYEHOIO

Kak xe cuemnan FBaHOBCKHII CBO€ 3aMedaTesJbHOe OTKPBI-
THE, KOTOPOMY CYXKIEHO (958:() CbIrpaTth B JaJIbHEHIIIEM CTOJIb
GOJIBIIYIO POJb B HayKe?
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Usanosexuii 61 He BpauoM, &
GotanukoM. OH BCIO JKH3Hb BOSHIICS
C DACTEHHAMH H, KDOME HHX, HHUEM
He 3aHHMAJICH. e

B 90-x rogax mpomuwioro CroJje-
i B KphiMy nosiBHIAach yrKacHas
GoJtesHb, nopakasiias pactennst. Ov
9TOH GoJse3HH UG GOJIBIIHE MIIaH-
Taluy, 3aHAThIE MoceBaMH Tabaxa.
Ha sHcThsX TaGaKa NOSIBJISVIHCE Ka-
KHe-1o crpanuble szBbl. Tabak mno-
rHGalL.

Mouogoro Goranuka HBaHoB-
CKOro nocyiaiu B Kpbiv H3yyuTh s1y
Gouieanb, Boiieanb pacTerHii, HOCHB-

J. O. Wsanosckuif.  lIas HA3BAHHE «TAGAYHOH MO3AHKHY,

Gbiia B camom pasrape. MBaHoB-
CKHIl NPOH3BEJI MHOJKECTBO OIBITOB, HO BO3GYAHTEJs 3260-
JIeBAHHsT €My OGHAPYKHTb HOJNO He YAaBaloCh.

Torza MiBanoBCKuil NPEANONOKMI, UTO 3a60/NEBAHIE Bbi-
3BIBAETCST TOKCHHAMH — SIIAMH, KOTOpbIE BBIAGVSIOTCS Gak-
TepuaMH. TOKCHHBI MOXKHO OTZeJNHTH OT OAKTepHH, HpOLeiHB
pacTsop, B KOTOPOM OHH HAXOAATCSH, Yepes MeNKOmOpHCThi
uabTp.

B oxnom u3 cBoux onbitos MBaHOBCKHIT pacTep HECKOMb-
KO GOJIBHBIX JIHCTHEB TabaKa B KallUHILy H Pa3OaBuil ee BOAOIL.
Tlotom on NpPOGUABTPOBAN TOJNYYEHHBI DAacTBOpP Hepes
GuIBTp, HE MpOnyCcKaloluii GaKkTepHil. :

Ecam 10 3a60seBanie BEI3HIBACTCSI GaKTEPHSIMH, PACCYIK-
nan VisanoBckuif, TO OHH IOJIKHBI 33aJ€PIKATHCS (HIBTPOM.
IpodunbTpoBannas ke Bojia GYAET COAEPIKATH TONBKO Bbl~
JienrsieMoe GAKTEpHSIMH SIIOBHTOE HAYaJ0 — TOKCHH.

ViBanoBcKuii BOPBICHY/ H3PSAHYIO 03y NPO(UILTPOBAH-
HOTO pacTBopa B COBEPIIEHHO 370poBoe pacrenne. OHO 3a60-
JIeTI0.

MoxHO GBIIO MOJYMATh, UTO B COKE GOJIBHOTO PAaCTEHHS
4 B CaMOM JieJie COJIEPIKUTCH KaKOH-TO TOKCHH, CHOCOGHBIH
BbI3BaTh 3a0oseBanne. A MOKer GhiTb, BCE-TaKH 5T0 ObiT HE
TOKCHH, a 4TO-T0 Apyroe? Kak 510 n10Kasath?

Usanoscknit nopropus oneir. O pactep B KalIALy
JIHCTbSI BHOBb 3200JIEBIIEr0 PACTEHHs H, CHOBA MPOQHILTPO-
BaB COK, BIDBICHYJI €r0 B JPyroe 3J0pOBOE pAaCTEHHE, pa-
Hee HHKOrJia He 0OJIeBIee.
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D10 pacTeHue TaxzKe 3a60/eJ0, TPHUEM Jaxe CKopee, YeM
nepBoe.

HBanoBekuit MepEHOCHIL 3abo/ieBaniie oT OJAHOro pacTeHHs
K Apyromy, HbiTasch HaiTH TaKyio 03y TOKCHHA, KOTOpas
Gbisia Obl Oe3Bpe1Ha s PacTeHHii.

Beap Tokcun (eci 310 Gblr OH!) Kaxgpii pas pasbas-
JISIETCSI COKOM CJICAYIOIIEro PACTeHHS. Ero JOJIZKHO C_TZHO-
BHTLCA BCE MEHbLUE H MEHbLIE ¢ KaXKIoii TpHBHBKOil. B KoHle
KOHIOB OH JM0JIKEH pa:sﬁzmxn'bcn HACTOJIBKO, UTOGbI yxe He
BBI3bIBATH 3a00sieBausd. A MOJAydYanoch OOPaTHOE — COK
PHCTBHHﬁ BCE BpeMd yCHJIMBAJ CBOIO CHOCOGHOCTH BLI3bIBATH
3a00JIeBaHHE.

CTP}]HH&H HCTOPHSA, AyMall MBanoBCKHIT: BMeCTO TOTO
uTOObI OCITAaGeBaTh B CBOEH CHJe, pacTBoOpsACh BCe GoJblLe
i GoJibliie B KaX<J0M MOCJeAYIOIeM pACTeHHH, TOKCHH JAe-
Jlaercs ele Goitee ﬂﬂOBHTb!.\l!

Her, 310 ne TOKCHH, pemni MBaHOBCKHil, a KakHe-TO
Menbyainme MHKI)OGI:], KOTOpbIe MpPOJIe3aloT Yepe3 Mophl
qJH.}lepa H BCE BpeMs pasMHOXKAIOTCH.

OTH HHYTOXKHbIE H3 HHUYTOMKHBIX NPEeACTABHTENH 2KHBOT-
HOrO Mupa OblIH HA3BaHBI BHPycaMH. Bupycel me pocan Ha
Tex MUTaTeJbHBIX cpefax (GyJboH, arap-arap), Ha KOTOPBIX
C yCnexom IKHBYT H PasMHOKAIOTCH Oﬁbl’-lllble, BHAHMbIE B
ONTHYECKHIT MHKPOCKOI MHKPOODI.

KHK TOTOM 0KasajyloCh, BHPYChI MHTAIOTCHA, PACTYT H pas-
MHOKAIOTCS ‘BHYTPH KJIETOK OPraHM3MOB, B KOTOPBIX OHH I1a-
PasHTHPYIOT.

ITostoMy BO3ZAHCTBOBATh Ha BPEIHbIE BHPYChI, yHHUTO-
JKHTb HX TOpasjo CJOXKHee, 4YeM OObIYHBIX MHKPOﬁOB

Dapdoposbie  HUILTPEL, 2
KOTOPbIe 3a/1ePKHBAIOT Pa3-
BEJEHHBIX B BOJe OOBITHBLIX
MHKPOGOB, NPONYCKAIOT ue-
pe3 CBOH MeJlbuakine mno-
pbl OTKpLIThe MIBaHOBCKUM
BUpychl. Tak Majbl 3TH CO-
3J[aHHBIE TIPHPOOH HHUTOK-
HbIE OpraHH3Mbl!

VueHbie - MHKPOGHOJIOFI
HE cpasy MOBEpWIH B 3TO
orkpeitie. Ho nemnoii cepueit
Guectsuux  onbiToB  MBa-
HOBCKHIT TMIOATBEPAHI CBOIO DiIeMeHTaPHbBIE TebUa B KJeTke.
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reHHanbHylo goranky. OH caenas MOHCTHHE BeJHKOE Jelo:
OTKPBIJI HEBHAHMBIX B ONTHYECKHH MHKPOCKON MeJbuaiIiny
H3 CaMBIX MeJIKHX MHKDOGOB H CO3/ajl HOBYIO HayKy — BH-
pycousioruio. Hezrapom MBaHOBCKONO HasbIBAIOT OTIOM BHpY-
COJIONHH.

B NMOTOHE 3A° HEBUAUMKAMH

C 5TOr0 JHs Hayalxach MOTOHs 3a BHPYCAMH.

YueHble OTKPBIBAIM OIMH BHPYC 3a ApyruM. HMx okasanoch
HeMalo. B HacTosilllee BpeMsi OTKPHITO OKOJIO JIBYXCOT BHPY-
GOB, BBI3BIBAIONINX DPasiuyHbe 3a00JeBaHHsI YENOBeKa, JKH-
BOTHBIX H DaCTeHHH.

OrBpaTHTeNbHast GOJ€3Hb, OCTABJAIOMAS Ha JHIe yeio-
BeKa CJIeJbl HA BCIO KH3Hb, — OCIIa, GELIEHCTBO, OT KOTOPOro
JIIOAH paHblle yMleaJIH B ;(ehm-locra ciyyasix U3 Cra, BbI3bI~
BajoTcst BHpycaMu. OHH JKe SBJIAIOTCS NMPHYHHOH PaSIHUHBIX
BHJIOB SHIe(aTHTa — BOCTAJICHHs TOJOBHOTO MO3ra, OT KO-
TOPOr0 PEAKO H3NEUHBAJIHCH JIOAHM, TPHNNA, CBHHKH, KODH,
uyMbl CO6aK, CBHHEH M pOraroro CKOTa, sillypa H MHOTHX
JAPYTHX 3a00JeBaHHIL.

TpynHO na<e NPeACTaBHTH cebe, KaKk HHYTOXKHO Malbl
5TH MaJIeHbKHe 3BEePHKH — BHDYCHI.

ITH MeJbyafilliie KHBble CYIIECTBA, NONAB B OPraHH3M
YeJIOBEKA, Yepe3 KOPOTKOe BPeMsi BAJISIT €r0 C HOT H yGHBAIOT.

HBaHOBCKOMY TaKk H He y/AaJoCh YBHJETH OTKPHITHIE HM
BHpychl. B 90-x rogax mpoIuIoro CTOJETHS, KOTJa OH JKHJI H
TPYAMJICS, He GBIIO elle SJIeKTPOHHBIX MHKPOCKONOB, KOTO-
phle Obl OATBEPAMIN NPABHIBHOCTS €ro OTKDPHITHS. A caMble
JIyUIIHe ONTHYECKHE MHKPOCKOMbI OblIH GeCCHIbHbI NOKA3aTh
HCCJIE[0BATENISIM TAHHCTBEHHBIX HEBHIHMOK.

D1u 3ara/louHble BO3OYUTENH ONAacHBIX GoNesHel yCl(O.le-
3aJIH OT IJ1a3 yUEHbIX M IPOAOJIKAJNH TBOPHTH CBOE YepHOE
JeJIo.

CiyioBHO 6Osich, YTO HX MOHMAIOT H YHHYTOXKAT, BUPYCHI
NpsITAHCh OT B30OPOB YeJOBEKA IJe-TO B TEMHLIX H TaHH-
CTBEHHBIX IJIyOHHAX HEBHAUMOTO Mupa. IIpATaThest HM MOMO-
rajii YpesBHIYAHO Mallble HX Pa3MepEl.

Muoro ycuimii GbIVIO TOTPAYEHO Ha TO, YTOObI ONpPEeIENHTD.
XOTsl Gbl NPHOIH3HTENBHYIO BEJIHYHHY TAHHCTBEHHBIX HEBHIIH-
MOK. D710 Ghlla OYeHb TPyAHAs 3ajaua. [loLyMaTb TOJIBKO:
onpezl'enmb pasMepel MHKDPOGOB, HeBHJMMBIX JlazKe B MHKPO-
cKomnbi!
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W Bce-TaKH yueHble ONpEENHIH NPUOTHSHTENbHbIE Pas:

Mephl STHX HHUTOMKHBIX CYLIECTB.
+ PactBop, B KOTOPOM, KaK NPENONarajioch, Oblii BHPYCE,
POUEKHBANH YePE3 NOPHCTbIe (UIbTPHL. Pasmep nop (puibT-
pOB TOUHEHWAM 00Pa30M H3MEPSIH BCEMH [OCTYMHBIMH CIIO-
co6amu. Ecii npoduuibTpoBaHHELl pacTBOp BhISbIBaN 3a60-
JIeBaHpe, 3HAUAT BHPYC MPOXOMHI Yepes (HIBTP H ero beyH-
ynHa Gbula MEHbIIE, YeM pasMephl Mop (mibTpa.

TaKuM KOCBEHHBIM MyTeM Oblin H3MepeHbl BHPYCHI. Oka-
3aJI0Ch, YTO OHH HMEIOT BEJHYHHY OT HECKOJBKHX MHIJIHOH-
HBIX JI0 JBYX JIECATHTHICAUHBIX OJIell MUINIIMETPA.

TonbKo CaMble KpYyIHBIE BHPYCHI, PasMepoM OKOIO
0,0002 MHIHMETPA, MOMHO ObIIO KOe-Kak paceMOTPeTb B
ONTHUECKHE MHKPOCKOMbI. TaKHX «KDYHHbIX» BHPYCOB OKa-
3a0ch HeMHOr0. OcTaibibie GbIH HeJTOCTYIHbI IS HAGII0-
JICHHSL.

Bupycsl Menpue uem B 0,0002 MuaHMeTpa B ONTHYE-
CKHIf MHKDOCKOI YBHJIETb HEJb35.

CEKPET ONTHYECKOTO MHKPOCKOIA

TMouemy Ke uYepes ONTHYECKHil MHKPOCKON HeJb3sl yBH-
ners uactune, Mensne 0,0002 MuimHMeTpa?

Kaszanoch GBI, uTo ueM GoJblle JIHH3 B MHKDOCKOIME, TeM
Bce GomblIHe M GOJBIIHE YBEJHUEHHS pPaccMaTpHBAEeMBIX
TNIPEAMETOB MOXKHO OT HEro MOJIy4HTE.

Ecii  HECKOJbKO WITYK JHH3 JalOT yBeJHueHHe IO
2000—3600 pas, TO, MOMXKeT ObiTh, MOXKHO IOCTAaBHTb HX
BABOe Gosbmie? Torga Mbl CMOXKEM YBHATb TpPEAMETHl M
MenblHe mo pasmepam yem 0,0002 muiumHMeTpa?

Ho 570 He Tak. ¥ ONTHYECKOTO MHKPOCKONA OKasalcs mpe-
JIEJT, <TIOTOJOK» Ero BO3MOIKHOCTEI, Bhille KOTOPOIO «HpBIr-
HYTb» ObLIO HEJIb3SI.

Bombite uem B 2000—3600 pas ONTHYECKHii MHKPOCKOI
He MOXKET yBeJHuHBATH H306parkeHHA Npeameros. Tyr He
[IOMOKET HHKaKas AaKe camas TOYHAs NOJHPOBKA yBEJH-
yHTeNBHBIX CTeKoJ. He MOMOJXKeT HH YABOGHHOE, HH YTPOEH-
HOE KOJHYECTBO JIMH3. MOXKHO TPOMO3JUTH OJHY JIHH3Y Ha
JZIPYryio, HPHAYMbIBATh BCAYECKHE YXHIIPEHHs, HO €CTh rpa-
HHIlA, NEPeCTYNHTh KOTOPYIO ONTHUECKHH MHKPOCKON He B
cuyiax. M feno TyT COBCeM He B JIHH3AX.
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B onTHUECKHII MHKPOCKOI HENb3sT BUIETh NPEAMETH, pas-
Mepbl KoTophix Menbue 0,0002 mumaMerpa. M kak Hu
CTPaHHO, B 3TOM BHHOBAT CBeT. TOT CaMmbiif CBeT, KOTOpHIi
MO3BOJISIET HAaM BHIETh OKpy»Kaiomuii Hac Mup! B uem ke
TyT Ieno?

Tloyemy cBeT' cTaBUT Mpejes BHIHMOCTH ONTHUECKOTO.
mukpockona? ITouemy ke cBeT Meuiaer BHIETH?

Cam 3TOT BONPOC KAK-TO CTPAHHO 3ByuuT. Bee Mbl 3Ha-
€M, YTO BHJIEThb NPEeIMEeThl HAM MellaeT TeMHOTa, a BOBCE
HE CBET.

10 BepHO, KOHEYHO, €CJIH MBI TOBOPHM O BHIHMOCTIH GOIb-
HIHX NPEeAMeToB. DT0 BEpHO U ‘TODAA, KOLJa PasroBop HAET O
vacTHIax pasmepom Gonee yem 0,0002° MHLIHMETpA.

KpynHble mpeMETs! Mbl OTIIHYHO, BHAUM HEBOODY2KEHHBIM
IVIa30M, a MeJKHe — Yepe3 JIyly Mili B MHKPOCKOI.

Ho uacruipr 6onee menxne yem 0,0002 mummnMerpa He-
BHJMMBI H B CAMBIH JIyULIHii ONTHYECKHI MUKPOCKOIL.

Mgl yke ckasani, 4TO B STOM BHHOBAT CBET. B uem e
ero BHH&? B YeM K€ 3aKJluaercs 3ra CTpaHllZlfl 3arajika
CBETOBbLIX JIydefi?

JList Toro uTO6BI pasrajath STO Ha MEpBbIil B3NS HEMO-
HSTHOE siBJIeHHE, Hajl0 Pa3o0paThCs B TOM, UTO TAaKOE CBETO-
Bble JIyUH, YTO TaKOe CBETOBBIE BOJIHbI.

BOJIHBI-TUTAHTBI U BOJIHBI-KAPJIHKH

Bpockre HeGoabIIOH KaMellek B 3epKalbHYIO NIajh THXO-
ro osepa. Ot Mecra najeHns KaMHs KpyraMH pasoimyres
BOJIHbL. Paccrosune Mexy BepxXymikamu (TPeOHAMH) STHX
KDYTOB Ha3EIBAIOT JJHHON BOJIHbI.

Bomubl GpiBaioT pasHoii Aumibl. Bor mepex Bamm Geper
Mopst. I'posuble BaJbl CepO-3e/€HOI BOALI, NEHSICh H pPhIva,
o6pymBaiorest Ha Geper. C IIyMOM YA apstioTCst BOJIHEL O KaM-
HH, pasbuBatorcsi M OypasT. Paccrosnue Mexay rpeOHIMU
37X OYLIYIOUHX BOMH ABA-TPIl METpa.

Bo Bpems Gypn MOpCKHE BOJHBI elile AjuiHee. Paccrosuue
MKy JBYMsI COCEAHHMH TPEOHSIMH BOJH JOXOAUT /0
200 metpoB. BeicoTa HX OT rpeGHS A0 BHAAHHBI JOCTHTAeT
BBICOTHI TPEX3TAXKHOTO J0Ma, H ABHTAIOTCS OHH CO CKOPOCTBIO
MaccasKHPCKOro Noesna.

Bonsinble BOMHBI — 3TO KOMEGAHHST YACTHI, BOABI, :myKo-
Bble — BO3JyXa.
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Kpome BOAHBIX H BO3AYMIHLIX, B NpH
MHOI'O JIPYTHX BOJIH.

BrmiounTe pagHONpHEMHHK. Bbi ycursim
manue, Bunmanue! I'opopur MockBa Ha BO;

O Kak¥x BOJHAX TOBOpHT AuKTOp? Oy
BOJIHAX.

PajiHoBONHbl MBI HE BUJIHM H HE CJIBIIE
CTBYIOT TaK JXKe pea.nbuo, Kak BOJIHBI B BO,
PanHoBOMH OUEHh MHOTO BOKPYT Hac, HO G&h
Ka MBI HX OGHilpy)KHTb HE MOXKEeM.

TenJioBbie BOJIHbI HEJIb35T BHAETD, HENb3sl CHBIIATE, HO HX
MOXKHO OUIyIIATh.

CBeTOBBIE JIYYH — 3TO TOXK€ BOJIHEI, HO TONBKO OYEHb-
OUYeHb MajIeHbKHE. I[Jllllla BOJIH CB€Ta MeHblIe, YeM AJIHHA
PAfHOBOJIH H TEIJIOBBIX Jyueil.

JInHa BOJIHBI KpPAacHBIX Jydeif — okosio 0,0008 MumIH-
MeTpa, HJH, KOPOTKO roBops, 0,8 MHKpoHa (MHKPOH —
0,001 mmmnvxerpa) BoJIHbI JKeJTHIX, 3€JICHLIX H CHHHX JIy-
ueii emre Kopoue. Bouibl (HOJETOBLIX Nyuel caMmbie KOpOT-
Kue — aguna .ux 0,4 Muxkpona. Hamr rjas emre BOCHpPHHH-
Maer STH KPOXOTHEIE BOJHEL

Ho Goslee kopoTKHe BOJHBEI (yJIBTPA()HONETOBBIE JIyUH)
UeJIOBEUECKHIT TJIa3 He BHJIHT.

Tax y OH YCTPOEH.

H Bce-Takh STH HEBHIHMEIE TVIa30M BOJHBI CYIIECTBYIOT.
Onp BHISLIBAIOT HA TeJie YeJOBEeKa KPACHBbIA KOPHUYHEBBIIl
3arap.

Eire GoJsiee KOPOTKHE BOJIHBI, H3BECTHBIE HAM, — 3TO
PEHTreHOBCKHE JIyYH, 3aTe€M raMMa-Jyuyd pajus H KOCMHUe-
CKHE. =

-B ONTHYECKOM MHKPOCKOHE HCIIOJIB3YIOTCSI BHAHMBIE Jay-
YH CBETA.

Buaumble cBeToBEIE JIyuH (Gelblil CBET) — 5TO CMECh BOJIH
Jutaroi ot 0,8 1o 0,4 MHKpPOHA.

Kakast »xe MaTepusi KoyeGyeTcst, CO3/laBasi CBETOBBIE
BOJIHBI?

CaeroBele BOJIHBI 0COGBIe. DTO KOJeGaHHS IMEKTPHIECKHX
M MarHuTHBIX CHJI. l'IosroMy H CaMH CBeTOBble BOJIHBI HA3bl-
BalOTCS SMEKTPOMATHUTHBIMH,

OHH OJHOIT NpHPOALI C paaHOBOJIHAMH, TOJIBKO ropasao
Kopoue uxX. PaqnOBONHBEI H3MEPSIOTCS KHIOMETPAMH H MeTpa-
MH, a CBeTOBble — JIeCATHTBICAUHBIMH JOJSAMH MHJUIHMET-
pa — HOJSAMH MHKDOHA.
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CBeToBbI€ BOJIHEI — 3TO «BOJIHBI-KaPJIHKH».

Korna ‘MeI' mosib3yeMest MHKPOCKONOM, TO NOCHIIaeM My4oK
CBETOBBIX Jiyuell (BOJH) Ha paccMaTpHBAeMbIil MPeIMET.

CperoBEIe BOJIHBI OTParKaloTCsi OT HpEeAMeTa H Yepes He-
CKOJIBKO JIHH3 [ONnajaloT B Hall IJias. Tiasa BHISIT B YBEJH-
YEHHOM BHIE OCEeH_LeHHbIﬂ CBETOBBLIMH BOJHAMH INPEAMET.

Tak 0OCTOHT JeJ0, KOrZa NpeJMeT, PacCMaTpHBAeMbIH B
MHKDOCKOI, HMeeT pasmep He MeHbiie 0,0002 MujIHMeTpa.

Or npeaMeTa MEHBIIHX pasMepoB CBETOBLIE BOJIHBI HE OT-
pazxaloTrcs. Onu NPOXOAAT MHMO NpeaMeTa, Kak 6Bl He KeJas
€ro 3aMevaTh.

9T0 CTpaHHOE MOBEJEHHE CBETOBBIX BOJH OOBSICHSETCS
TEM, YTO JJIHHA HX GoJibiie pasMepoB npeaMera. Bwumecro Toro
YTOGE! Yynactb Ha NPEAMET H OTPA3UThCsI, CBETOBAS BOJNHA, KaK
TOBOPAT, OrHGaeT €ro .

Brpouem, Tak ke BelyT ceOs M BOJHBI-THFAHTHIL. IIpex-
craBbTe ce6e BOJHyIOMmeecs: MOpe Hili 03epo. ITo moBepXHOCTH
BOJIbl POBHBIMH BaJaMu GeryT BOJIHBL. BOJHBI ¢ CHIION GBIOT
(o} 5(:‘[)&1" H OTKaTbhIBAlOTCsI Hasan.

Ho Bor BBl BHIHTE Ha MyTH BOJHBI GOJBLIOH MOABOAHBIL
KaMeHb, BO3BHIIIAIONIMHCS HaJ IOBEPXHOCTBIO BOJEL

Boumel, He ocTHIHYB Gepera, yAapsioTcs 06 3TOT KaMeHb
H OTCKaKHBAIOT HA3aJ, OTPAXKAIOTCA OT HEro.

Onu OynyT BCcerja OTpPa)kaThCsi OT KaMHsl, €CJH ero
PpasMeps! GoJiblile PACCTOSHHS MEXAy DPECHSIMH JBYX COCEJ-
HHX BOJIH.

Bonnbl ¢ myMoM ynapsioTcs O KaMeHb, pasGUBAIOTCS H
6ypaiar. A nosann KaMHs MOBEPXHOCTb BOJbI CHOKOHHA H HE-
BO3MyTHMA. BoJbIIoi KaMeHb Kak Gbl OTOPAcChIBAET MO3aiH
cebsl TeHb.

A BoT Hezameko OT GOJNBLIOrO KaMHS JEXHT KaMelek
noMenbure. PasMepsl 3TOro Kamemka HeGoJbwHe. OHH BO
MHOTO pa3 MeHbIIe [JHHBI BOJHbL.

MauieHbKHH KaMeHb He MellaeT pPaclnpoCTPaHeHHIO BOJH
H He orépacmnae‘r nosagu cebsi TeHH.

BOJ[HbI, Kak Gbl He «3aMETHB» MaJleHbKOTO KaMeuika,
NpOMJyT MEMO HEro H BBIIJIECHYTCSI Ha Geper.

! CpetoBast BOJIHA, BCTPETHB Ha CBOEM HYTH YACTHIH, KOTOPHE
X0TA GH BIBOE MeHbIIE ee JUIHHE, 06pasyeT BOKPYr HHX CBETOBhIE NO-
JIOCH W KPYrH. DTH KPYTH H TOJIOCH HAK/IaALBAIOTCS APYT HA APYra, H
B pesyabTaTe B ONTHUeCKHH BMeCTO  paccMar
IpeaMeTa BHAHO TOJBKO PAaCIIEIBIATOE MATHEIKO.
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Oni Npofo/KaloT GexaTh, CJIOBHO HA HX NyTH HH-
Yero Her.

Tak >xe Bemyr ce6s H CBETOBbIE BOJHEL

CpeToBast BOJIHA OTPAXKaeTCsl OT BCEX NPEIMETOB, pas-
Mep KOTOPBIX 60![]:1118, YeM ee JJIHHA.

Mauvienbkue xe NpeAMeTsl, pasMep KOTOPhIX pPaBeH HIIH
MeHbllle YeM NOJIOBHHA IJIHHBI CBETOBOM BOJIHBI, OTPazKEHHST
He JpaioT. KaK H BOJIHBI BOJbI, CBETOBBIE BOJIHBI oru6aior npen-
MET, IPOXOAsi MMMO HEro.

3HAUHT, MBI STH NPEAMETH H He YBHAHM B OGHIYHEI - OIN-
THYECKHII MHKDOCKOI, KaK Gbl TOYHO HH IITH(OBAJIH JHH3E H
HH YBEIHUHBANH HX YHCJIO.

Hukakas HOBasi JIHH32 3J1eCh He HOMOJKET.

[Mpexamer samiumien OT B30pa UeJOBEKa HENpOHHIIAEMOl
SaIATON — CBOMM PasMepoM.

Yro0bl NPOHHKHYTH B TaiiHbl HEBHAHMOrO MHpA H IOCTPO-
HTh MHKPOCKOI, KOTOPLIH MOT Gbl «BHAETb» YACTHIHI PasMe-
poM Menbire 0,0002 MHJIIHMETPA, HYJKHBI KakHe-TO APyrHe
BOJHEL

DTH BOJHE JOJKHBI GBITH  HaMHOTO KOopoue CBETOBBIX
BoJiH. WX jymHa JIOJDKHA ObITH TOPA3fo MeHbIIe, YeM pas-
Mep uacTHI, KOTOphble MBI XOTHM paccMaTphBaTh. Hampu-
Mep, YT00bl PACCMOTPETh MOJEKYJIbI HJIH 3arafOdHbIE BHDY-
CBl, HY2KHbI BOJIHBI, B COTHH a3 GoJiee KOPOTKHE, 4eM BOJ-
HbI BHAHMOTO CBeTa.

[ne ke B3ATH TaKHe KPOXOTHBIE BOMNHBI?

He nomoryT Jix HaM peHTreHoBCKHe Jyqu? JIJIMHA HX BOJH
B COTHH H TBICAYH pas KOpo4Ye AJIMHBI BOJIH BHIHMOTrO CBETa.
XoTs1 PEHTIEHOBCKHE JIYUH H HEBHIHMBI, HO 3aTO OHH OTJIHYHO
JieHCTBYIOT Ha (oTommacTHEKH. C HX TIOMOIIBIO MOXKHO GBLIO
6Bl coTOrpachHpoBaTh NMPEAMETH, B COTHH H THICAYH pas
MEHBIIIHE, YeM TPH NOMOIIH BHIHMOIO CBETA.

Ho OKashbIBAETCs, YTO C PEHTIEHOBCKHMH JIyUaMH HHYEro
HE IOJIYYHTCS. IToxa €Ile HEH3BECTHhI MaTepHaJibl, H3 KOTO-
PBEIX MOXKHO ObIIO GBI CHeJIaTh JIHH3BI JJISI PEHTTE€HOBCKUX
Jiyueit. JIjnHa HX BOJH TaK MaJja, YT0 OHH NPOXOAAT J0Goe
BEIIECTBO, He NMPeNOMJIACE.

Yro ke nenarh? Kak 6yATo GBI HET HHKAKOro BhIxoga. Kak
6YATO MBI HHKOTJA HE CMOXeM YBHAETh MeJbuafilllie 4acTu-
Iibl H NO3HATh TaHHEI HEBUANMOrO MHpa.

Ho (pusuku pemmin 5T0T, Kasajoch Gbl, HEPa3pelHMBLL
Bonpoc. OHM HCKYCCTBEHHO CO3JalH BOJHBI, B TEICAUH H
COTHH pas Gojiee KODOTKHE, YeM BOJHLI CBETa.
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SJIEKTPOHHbBIE BOJIHbI

Bee Mbl CHBIIANH CHIOBO «3JIEKTPOH». DIEKTPOHBI — 3TO
MeJbuaiflliie YaCTHIBI MaTepHH. MeHBIIMX YacTHI[ MaTepHH
MBI OKa He 3HaeM.

DJIeKTPOHBI 3aMeyaTelbHbl elle H TeM, YTO OHH HECYT C
€0G0it 3apsi/bl OTPHILATENBHOTO SMEKTPHYECTBA.

DIIeKTPOHBI PACIpOCTPAHSIOTCS MO MPOBOAAM H HAaKalH-
BalOT TOHEHBKYIO NPOBOJOYKY B SJIEKTPHUECKOH JaMIOUKe.
Onp >Ke HarpeBaioT CHHPAJb 3JEKTPOIVIHTKH. OJIEKTPOHBI
PaGoTalT B YCHIHTEJLHBIX JAMIDAX HALIHX DaJHONPHEM-
HHKOB.

SurekTponbl Bciogy. OHH MOryT GbITh H HENOJBHKHBIMU
H JBHTAThCH C OTPOMHON CKOPOCTHIO B JIOOBIX Hampasje-
Husax. Ho uro camoe HHTepecHOe, Tak 3TO CIOCOGHOCTB
SJICKTPOHOB PaCHPOCTPAHATBCS BOJHAMH. DTO OUEHb BaXHOE
CBOHCTBO 3JIEKTPOHOB.

JInuHa 3JIeKTPOHHBIX BOJH 3aBHCHT OT CKOPOCTH J(BHKE-
HHsl 3JeKTPOHOB. UeM GoJibllle CKOPOCTH 3JEKTPOHOB, TeM
KOpOdYe 3JIeKTPOHHEIE BOJIHEL IIpH oueHb GONBMIOH CKOPOCTH
SJIEKTPOHOB JUIHHA HX BOJIH OyNeT HACTOJNBKO KODOTKa, 4TO
BOJIHBI «OT30BYTCSI» Ha CaMOE HMUTOKHOE MpENsTCTBHE, HA
caMblif MebUaKIIAil IPEJMET, CTOSIHHE Ha HX MyTH.

ITo cpaBHEHHIO C KDPOXOTHBIMH 3JIEKTPOHHBIMH BONHAMH
BHpYCBHI, 5TH NHIMEH H3 IapCTBa HEBHJMMEIX JKHBBIX Cy-
IIECTB, OTPOMHEL M eciin Ha NmyTH SJIEKTPOHHOH BOJHBI OKa-
2KYTCSI BHPYCBI HJIH JIOObIe JDYCHE YaCTHIBI CTOJb JKe HH-
YTOKHBIX PAa3MepPOB, SJEKTPOHEI HE CMOTYT MHHOBAThH HX, HE
H3MEHHB HaNpaBJEHHs CBOETO MOJETa.

JlniHa BOJH 3JIEKTPOHOB, PA30rHAHHBIX SJEKTPHYECKHM
HanpsoKeHHeM B 50 THICSY BOJIBT, COCTaBisier He Gojiee
0,000000005 mummaMerpa. 1o B 20 pas MeHbIIe, YeM pas-
Mep aromal

DJIeKTPOHHEIE BOJHBI HAIOT BO3MOXKHOCTH PAaCCMaTPHBATH
NpefIMETH, B CTO Da3 MeHbIIHe YeM Te, KOTOpble yJaercs
PASIJIANETh B OOBIYHBIE MHKPOCKOIBL.

B MHKpOCKONAx ¢ SJIEKTPOHHBIMH BOJIHAMH, HJH, KaK HX
Ha3LIBAIOT, SEKTPOHHLIX MHKDOCKOIAX, MOKHO  JAOGHTHCS
yBEJHYEHHH B COTHH THICAY pas.

HepoopyKeHHBIM IJ1a30M C TPYAOM MOKHO Pa3jHYHTH ABE
TOYKH, PACCTOSIHHE MeXy KoTophiMH Menee 0,1 mMunmmmerpa.

OOGbIuHbIe ONTHYECKHE MHKDOCKONBI HAlOT BO3MOMKHOCTH
PA3JIHYHTH JBE TOUKH, DACCTOSHUE MEXKAY KOTOpb!MPl COCTaB-
aser 0,0002 MuuEMETpa.
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C MOMOIIBIO K& 3JEKTPOHHOTO MHKDPOCKONA MOMKHO HC-
CJIel0BATh NPEAMETEI, KpaiHHe TOUKH KOTOPHIX PACHOJIOXKEHb
Apyr or apyra Bcero Ha 0,000001 muanmmerpa. Tak Be-
JIHKa <«paspelliaioias CHJIa» 3JEKTPOHHOTO MHKPOCKOINaA.

TeopeTHuecKd MOACUHTAHO, UTO MOCPENCTBOM 3JIEKTPOH-
HOLO MHKDOCKONA MOKHO JOOHTHCH ellle GONBIINX yBeJuue-
HH,

BJIEKTPOHHBI MHKPOCKOTN

Ho Kak ke HCIOJIb30BaTh JEKTPOHHBIE BOJNHBEI B MHKDO-
ckonax? Bejb 5TH HHUTOXKHBIE IO PasMepaM BOJHBI CAMH IO
ce6e HepuauMbl! UenoBeyeckuil Iiia3 He BHIHT HH SJEKTPO-
HOB, HH HX BoJH. Ho OH MOXKeT BHJETb JeliCTBHE S/IeKTPOHHBIX
BOJIH HA ()OTOMIIACTHHKY HJIH Ha 0COCble BeleCTBa, KOTOPhIE
CBETSITCS], KOrZa Ha HHX NMajaer MOTOK SJEKTPOHOB.

Mo3kHO CO371aTh HCKYCCTBEHHBIE IJ1a3a, KOTOPhHIe «BHIATY
3JIEKTPOHHBIE JIyUH TaK K€ XOPOLIO, KAK UeJoBedecKne riasa
BHJIAT JIy4H CBETA.

HcKyceTBEHHbI 171a8 YCTPOEH HECTOXHO. DT0 MIACTHHKA,
TMIOKPBITAs CEDHHCTHLIM LHHKOM HJIH BHJIIEMHTOM — BeIIeCTBa-
MH, CBETSIIEMHACS N0 ACHCTBHEM yAApSIOUIHXCS O HHX SJIeK-
TPOHOB.

MuKkpockon, B KOTODOM HCHOJMB3OBAHBEI  3JEKTPOHHbIE
BOJIHBI, HA3BIBAIOT 3JI € KT P O HH bl M.

AJEKTPOHHAS NMYWKA

‘B 0GBIYHOM, ONTHYECKOM MHKPOCKOME MJis OCBEIIeHHS
paccMaTpHBAeMbIX INPEAMETOB IOJL3YIOTCS  CHEUHaJbHbIM
OCBETHTEJIEM C 3JIEKTPHUECKOH JIAMIOUYKOH.

B 27eKTPOHHOM MHKPOCKONE JUIS TOH 2Ke HeJH CJIyXHT
9JIEKTPOHHAS MyliKa. OTa MyIIKa «CTPeJIsser» SJIEKTPOHAMH.

Kaxk e ycrpoeHa 3Ta OpHUIHHAJIbHAS MyHIKa?

Bech ee «G0EKOMIIEKT» COCTOHT H3 KOPOTEHBKOTO KyCOu-
Ka BOMBb(PaMOBOIl NPOBOJOKH, pacKalseMOl 3JIEKTPHUECKHM
TOKOM.

Kak u BCsIKOe Harperoe /O BHICOKOH TEMNEPATYPEl TEJO,
[IPOBOJIOKA H3JIyYaeT 3JEKTPOHEI, KOTOphie NPHTSTHBAIOTCS
MeTaJlVIIYecKoli MIACTHHKOH (aHOJOM), 3apAKEHHON MOJIO-
JKHUTEJTBHO.

AHox pagHOIaMUBl COCTOHT H3 CIVIOIIHON MJIACTHHKH, a
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aHOJI SJIEKTPOHHOH NYWKH B UEHTPE HMEET MAJEHBKYIO Mbi-
POUKY, Yepe3 KOTODPYIO BBIIETAIOT 3JeKTPOHBL. B 0OBIUHKIX
pajzuojsamiax HalmuX IMHPOKOBENIaTeJbHBIX TPHEMHHKOB Ha-
TpSZKEHHE MeXJy HaKaJHBaeMOH HHTBIO JIAMIIBI H aHoaom
penxo npesbinaer 300 BoMBT. B 2MeKTpOHHON JKe myluke
COBPEMEHHOIO COBETCKOTO MHKDOCKONIa HaNpsDKEHHE He HHXKe
30—50 ThicaY BOJLT. Uem BhIIIe HANPSIKEHHE MEXKAY BOMb(-
PaMOBOJi IPOBOJIOYKOHR H aHOJHOII IJIACTHHKOMN, TeM GoJblie
CKOPOCTB 5JIEKTPOHOB.

C rpoMajiHOil CKOPOCTBIO SMEKTPOHEI, BHICTPEIHBACMEIE H3
NYIIKH, IPOCKAKHUBAIOT Y€pe3 OTBEPCTHE B AHOJIHON MIIACTHHKE
H 10 MHEPIHH JIETAT BHH3. TaM, BHH3Y, JIEKTPOHLI MONanaioT
B JIHH3BL. DTO He Oﬁbl‘lﬂlﬂe' JuH3E. OHM COBCEM HE MOXOXKH
Ha CTEKJISIHHbIE yBeﬂ}quTe.Tﬁ:HbIe CTeKJI\aA

JIunsel B SJIEKTPOHHOM MHKDOCKOIIe MpeACTaBJIAOT CO-
60if... mycrory.

U stu OYCTOTHBIE JIMH3BI OTIHYHO MPEJOMISTIOT SJIEKTPOH-
HBI€ BOJIHBI, CBOAAAT HX B Ny4KH, HO}lOﬁHO TOMY Kak yBeJH-
YHTEJIbHOE CTeKJI0 COGHPAET JIyYH CBeTa B OJHY TOUKY.

AJIEKTPOMATHUTHBIE JIMH3bI

Yro ke 3T0 3a CTPAHHBIE JIHH3HI, CACTAHHBIE H3 HHUETO»?

Jerno B TOM, UTO MEKZY CBETOBLIMH H 3JIEKTPOHHBLIMH BOJ-
HaMH ecTh 6oJbluast pasHMIA. DIEKTPOHEI 00JAaNAIOT 3JIeK-
TPHUECKUM 3apsaAoM. [IBHIKYIIHECS SJEKTPOHEl — 3TO 3JIeK-
TpuuecKuii Tok. Ha BCAKHH 2JeKTPHUECKHH TOK AeficTByeT
maruur. CBeTOBble BOJHEI 3apsfa ¢ COGOIl He HecyT, H NoO-
9TOMY MarHHT Ha HHX He AeiictByer. Korna giyu csera mpo-
XOAHT Huepes CTEKJSHHYIO JHH3Y, TO OH MEHseT CBOe Ha-
TpaBjIeHne, NPeJOMJSACh MO BO3JeHCTBHEM aTOMOB CTeKJa.

Jlersiiue ke 3EKTPOHBI MOTYT OTKJIOHHTLCS OT MEpBOHA-
YaJIbHOTO MYTH, TIONaB JIHGO B SJIEKTPHIECKOE, JHGO B MarHHT-
HOE Toure.

B COBETCKOM 3JIEKTPOHHOM MHKPOCKOIE MOJB3YIOTCS Mar-
HUTHBIM moJieM. [103TOMy myCThie JIHH3BI SMEKTPOHHOTO MHK-
POCKONa MPEACTABJSIOT COGOH KaTYIIKH H3 I[POBOJOKH,
Co3alolipe MarHHTHOE mojie. DTH KATYLIKH YCTPOEHBI MOYTH
TaK e, KaK OGbIYHEIE KATYHIKH Ui HHTOK. Ho BMecTo HUTOK
Ha THJIb3bI KaTylIeK HAMOTaHA MeJHas H30MHPOBAHHAS NMPO-
BOJIOKA.
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Korza mo BUTKaM KaTyIIKH NPOXOANT SJIEKTRHYECKHIL TOK,
TO CO3MaeTcst MarHHTHOE NoJyie. DTO MarHHT 10; 3
JeliCTByeT Ha MOTOK OBICTPO JIETSIIHX SJIe TW 9%}1_
KaTymIKH. MarHuTHOe NoJe, CO3/1aBaeMoe KATYIKoi, . COGH-
PaeT 3JEKTPOHbI B y3KHE MyYKH, NOJOGHO OMY K4K ' CTeK-
JISIHHAS JTHH32 COOHPAeT JIyyH CBeTa B OJHYI TOUKY.ij.pe

IlepBast JMH3a —KOHJEHCOpHAasSd— qoﬁupa;aT HJTH,
KaK TOBOPAT, KOHJEHCHDYET, SIEKTPOHBI, blmpe.m—m ehtié )
H3 3JIEKTPOHHOH MYIIKH, B Y3KHH MydyoK H o, o HO
NPOXKEKTOpA, HaleNHBaeT HX Ha uayqathm f ;uueT 3 9"

Ho MoHO JiH, HanpuMep, Ha3BaTh npenmeﬂm
MO KpOIIEYHble TOYKH BHPYCOB HJH MOJEKYJbl KaKOro-
HHOYZAp MeTawia? Kak HX YKpemHTb BHYTPH MHKpOCKoma?

OHHU HaHOCSATCS HA TOHYAINNIYIO MJIEHKY W3 KOJJIOAMS HJIH
JIPYTOro Jlaka. DJIEKTPOHBI MPOXOAST Yepes IMIeHKY HAaCKBO3b,
NpoGUBAIOT €e, KaK MyJ, HaBbuieT. Ho wacTh 3ieKTpoHOB
HaTBIKAETCsl MPH CBOEM MOJIeTe Ha Mejbuaiiline Tesbla BH-
PYCOB HIIH MOJIEKYJ H PacceHBAETCs MO CTODOHAM.

JlinHa 3JIEKTPOHHOH BOJHBEI OueHb Masa. OHa HaMHOro
MEHbIIe TeX KPOUIEYHBIX YACTHI, KOTOPhle HCCIEAYIOTCS MOX
MHKpOCKONOM. ITo3TOMy 3JIEKTPOHHASI BOJIHA OTPAXKAETCsl OT
STHX YAaCTHIl H PACCEHBAETCH B CTOPOHEL DJIEKTPOHHAS BOJHA
He OrHbaeT 3THX KPOIIeyHBIX yacThil. OHA «3aMeuaer» CTOJMb
GeaMepHO MaJble npeamerhl. Ipoiins u3yuaemoe BEILECTBO,
SJIEKTPOHEI MONa/AIOT BO BTOPYIO MATHHTHYIO JIHH3Y. Sra HH-
3a HasbiBaeTCst 0 6'b € KT H B H 0 Ii. OHa JaeT nepsoe H3oGpa-
JKeHHe, Kak Gbl HAaYaJbHYIO 3aPHCOBKY CHJIBHO YBEJHYEHHOTO
npeaMera.

Tperbst MAarHHTHAS JIHH3a — I PO EKI MO HH a i — yBe-
JYHBAeT H3o6pakeHne elle Goapure. ITpoeKHHOHHAsS JIHH3A
0TGpAcHIBACT SJIEKTPOHBI HA (OTOINIACTHHKY HIN Ha SKpa‘H
MOKPBITHIIl BEIECTBOM, CBETSIIIHMCS MOM HX yAapaMH.

DNeKTPOHBI, yAapsiolipecst 06 SKpaH, BHISHIBAIOT HA HEM
MaJIeHbKHE 3€JIEHOBAThIE BCHBIIIKH CBETa.

Ho ne BCe 3J€KTPOHBI MomajaioT Ha 3kpaH. Hekoropere
SJIEKTPOHBI, BHIVIETEBIIHE H3 SJIEKTPOHHOM MyLIKH U MONaBIIHe
B MEPBYI0O MAarHUTHYIO JIHH3Y, DAacCeHBaloTCsi, BCTPETHB Ha
CBOEM IyTH H3yYaeMblil IpeaMeT.

DTH SIEKTPOHBL Ha SKpaH (MM Ha (HOTOMIACTHHKY BMECTO
5KpaHa) yxKe He TomanaioT. B pesyabrate SKpaH CBETHTCS
HepaBHOMEpHO. B Tex MecTax sKpaHa, B KOTOpbIE YAapHINCh
SJIEKTPOHbI, GYyAyT BCHBIIKH CBeTa, a KyJa SJEKTPOHbI He
TIOTIaJIH — TeHb.
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Ho B pasimmuneIx yyacTKax H3yyaeMOro mpeiMera 3JeK-
TPOHEI PaCCEHBAIOTCS MO-pasHoMy. TaM, rae mpeaMer rosme
HJIH TJIOTHOCTB €r0 BBIMIE, SJEKTPOHOB Pacceercst ropaano
GoJblie,

Menpine Bcero pacceHBaeT SJEKTPOHOB TOHYAIIAsT mie-
HOYKa, HA KOTOPYIO HAHOCHTCSl H3YyuaeMblii MpeMer WIH Be-
mectBo. [lrenka mnpomyckaer SJeKTPOHOB GOJbIIE BCEro.
DIIEKTPOHbI «IPOCTPEIHBAIOTS €€ HABBIIET.

Te Touxku sKkpana, Kyia nomajaer GoJblee YHCIO SEK-
TPOHOB, CBETATCS CHJIbHEE. Te ‘TOUKH, B KOTOPHIE 3JIEKTPOHOB
nonajaer Mamo, CeersTcst ropasio craGee. Toukm skpaHa, B
KOTOpLIe BOBCE He MOoMafaer HH OMHOrO SJIEKTPOHA, OCTAIOT-
C5 COBEPIIEHHO TEMHBIMH.

Tak B Hurpe cera paﬁ.ﬂll‘{l-loﬁ SIPKOCTH ¥ TEHH BO3HHKAET
nepes HaluluMH rjiazaMu HBOGPZI)KGIIHQ npeaMera, yBelHyeH-
HOE B NeCATKH U COTHH THICSY pas.

Uro6kl n300pakeHne mpeaMera Ha SKpaHe MOJYUHIOCh
NPAaBHJIBHBIM, a HE HCKaXKEHHLIM, SJIEKTPOHbI, npoumenune
H3yUaeMblii npeaMer, Gosble yKe He JOMKHbI HHIAE paccen-
BaTthesl. Huuto me JIOJIZKHO MellaTh HX CBOﬁOﬂHOMy noJiery
OT OpeaMeTa K Kpany. A B€Ib JIeTeTb UM TNPEACTOHT elle
janexo. Jlo sxkpana moutn MeTp myTtH. Malo i uTO MOXKET
CIIYYHTBCS C JIeKTPOHOM!

DJIeKTPOH, TpOIs H3YJaeMblil MPEAMET, MOKET HATOJK-
HYTBCS] Ha MOMIKYJTy BO3fyXa. B pesyisbrare TaKkoro CToikuo-
BeHHs MOCTPajaloT H MoJekysa H 51ektpoH. Cyzan6a moue-
KyJbl BO3JyXa Hac ceffyac Mamo HHTepecyeT. [0pasno Bax-
Hee, uTO NMPOH30HIET OT TAKOrO yAapa C SJIEKTPOHOM.

DIIeKTPOH NPH yAape O MOJEKYIy BO3/lyXa OTCKOYHT. B CTO-
POHY M Ha 3KpaH He nomazer. [TostoMy H3oGpaikenue mpef-
Mera Gysier HCKasKeHHbIM.

Yr0Gbl 5TOr0 He MPOU3OLLIO, C MYTH SJEKTPOHOB YAAISIOT
BO3JyX HACKOJBKO 3TO BO3MOXKHO. Bo Bpemsi paGoThl aiex-
TPOHHOTO0 MHKDOCKONA BaKyYMHBIl HAacoc BCE BPEMs BHIKaUH-
BaeT BO3AyX M3 mpubopa. Tam OCTaeTcs COBCEM HEMHOTO
MOJIEKYJ1 BO3JIyXa.

BeposiTHOCTS CTOMIKHOBEHHSA SMIEKTPOHOB C STHMH MOJE-
KyJaMH HHYTOXKHA.

Jlapnenne enie ocraiomierocst B npu6ope BO3ayXa B CTO
MHJJTHOHOB pas MEHbIIE, YeEM HOpMaJIbHOE JaBJieHHe aTMO-
chepel. ITpn TakoM paspexxenHH 5JeKTPOHbI CBOGOAHO JeTT
[0 5KpaHa, MOYTH He CTAJKHBASCh C MOJEKYJAaMH BO3JyXa
Ha BCEM CBOEM JNTHHHOM IyTH.
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Mz ckasanm, 4TO 3TOT NMyTh AVIHHON OKOJIO MeTpa. Pas-
Be 3T0 TaK MHOro?

IlonsTie 0 GOJBIIOM H MAajJOM OUEHb YCJOBHO. Hawm,
JUONSIM, TIyTh B OJHH MeTp KaXKercs MajeHbKuM. [lust oiek-
TPOHOB 2K€ 3TO OTPOMHAfl BEJHYHHA.

Benp pasmep aiekTpona Tak HeMbicauMmo Man! Ecn npex-
CTaBUTDb SJEKTPOH B BHJAE MIapuka (ero HcTuHHas (opMa 10
CHX IIOD HEH3BECTHa), TO JHAMETp STOr0 IapHKa GyAer
BCEro JIHIIb HECKOJbKO OHJIHOHHBIX }10.}18171 MHJTHMETDPA.

Eciin 51eKTPOHEI BEITAHYTh B LEMOYKY, TO B OAHOM MHJ-
JIMETPE HX YJOXKHTCS HECKOJBKO COTEH MHIVIHADAOB LITYK.
BoT HAacKOJIBKO MaJl 3JeKTpoH!

ITosroMy myTh NJIMHOH B ONHH MeTp IS SJEKTPOHA KO-
JlocCaJibHO BeJIHK. DT0 BCe PaBHO, YTO (YTGONBHOMY -MSIIy
NPHINIOCH Gbl JIETETh PACCTOSHHE B HECHTKH MHJVIHADLOB
KHJIOMETPOB.

BricTpo mposietath OrpOMBEBIN /A 3JEKTPOHOB MyTh MO-
MOTaioT HM HX THMaHTCKHE CKOPOCTH.

CKOpOCTh 9/IEKTPOHOB 3aBHCHT OT TOIO, KaKOe HampsiKe-
HHE TPHJIOXKEHO K HHTH H aHOJHOH IJIACTHHKE SJEKTPOHHOTO
MHKpOcKona. YeM GoJibllle 3TO HampsiKEHHE, TeM BBILIE CKO-
POCTb 39JIEKTPOHOB, TeM GoJibliiee YBEJIHYEHHE MHdeT 3JieK-
TPOHHBEIH MHKDPOCKOIL.

Co3nanne mepBoro 06pasiia 3JEKTPOHHOTO MHKpOCKONa
no‘rpe6onano HECKOJIbKHMX JIET HANpPSI?KEHHOrOo TpyJAa COBET-
CKHX yYEHBIX. 5

Hall seKTpoHHBIE MHKPOCKOMBI paGoTaior ¢ OrpoMHOM
TOYHOCTBIO, /1aBasi-BEICOKOE KAUECTBO H30GparkeHHsI.

73

KAK CO3/1ABAJICS COBETCKHMH 3JEKTPOHHbIA
MHUKPOCKOII

PaGora Hag cosjanneM COBETCKOrO 3JEKTPOHHOTO MHKPO-
ckona Gelia Havara B 1940 rogy B JIeHHHIpajckoM rocyzap-
CTBEHHOM ONTHUECKOM HHCTHTYTE.

Axagemux A. A. JleGeieB U €ro COTPYAHHKH B3SUIHCh 34
pellenne 5Toil CJOXKHOH TEXHHUECKOH sajaud. MHuoro tpyna
H SHEPTHH BJIOXKHIH OHH B 9Ty paGory. B komme 1940 roma
OBl TIOCTPOEH TePBENT MAaKeT SJEKTPOHHOTO MHKDOCKONa,
YBeJHUHBAIOMIUA paccMaTpHBaeMble npeaMeThl B 10 ThI-
csY pas.

Ipu sToM yBenuueHHH OBLIH IOJyYeHB! NepBble (OTO-
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CHHMKH C IBUIbIbI GaGouKH
KalyCTHHIBL. ITO HaceKo-
MO€ YHHYTOXKAeT KamycTy
H IPHHOCHT GOJIbIIHE YGbIT-
KH OBOILIEBOJYECKHM  XO-
3siicTBaM.

ITepBbiM COBETCKHM
9JIeKTPOHHBIM MHKPOCKOTIOM
YAANOCh 3aCHATH NBIIBILY
3TOr0 3JI0BPEJHOTO HACEKO-
MOro. IMewibia 6a60UKH KalyCTHHIEL

COBETCKHIf  SJIEKTPOH- Yeeauuenue — 3500.

HbIH MHKDOCKOIl ellle B

MJIaAeHYECKOM BO3pacTe, TOJBKO 4To POllPIBLHHCL, GPOCH.}ICH
B GOH C BpeHTENsMH CEJbCKOTO XO3slicTBA M Kak Tpodei
cBoeil mo6ejbl INpENoJHEC €ro Co3xaTeliaM mepByio (oro-
rpaHio MbIIbIEl 6aG0YKH KalyCTHHIBL

Ho 570 6bIIO TONBKO HAYalOM TPYAHBIX M TSKEJEIX pa-
GOT COBETCKHX YUEHBIX 10 SHeKTpOHHOﬁ MHKPOCKONIHH.

OKpBIICHHEIE NEPBBIMH YCIIeXaMy, HAlIH YUeHbIe B3SIINCh
3a CosjaHme APYroi, elre 0ojiee COBEPIIEHHON MOLENTH SJeK-
TPOHHONO MHKDOCKONaA, KOTOpas NO/DKHA Obla JaBaTh yBe-
JIMYenue B 25 ThiCSY pas. Ta MoJieNb fana ObI BO3MOXKHOCTD
paccMOTpeTh Mesbuaiiiine mpexmeTsl pasmepom B 0,000001
CaHTHMETPA.

PaGorer mo noc'rpouxe 5TOf HOBOH MOJENH 3JIEKTPOHHOTO
Mmcpom(ona yKe OblH GJH3KH K OKOHYATEJbHOMY 3aBeplie-
HHIO, HO Hauanach Bennkas OTeuecTBeHHAs BOlHA.

Hewmenko-(anucrckie 3aXBaTYHKH CTSHYJIH OPHEHHBIM
KOJIBLOM BeJsmkuil ropox Jlenuna. Hayunas maGopaTopHs
axajgeMuka JleGenea Oblia BBIHYXKJI€HA 39BAKYHPOBATHCS
Ha BOCTOK.

Hanpsoxkennasi pa6ora Goublofi HaydHOH BaXKHOCTH MO
COBJAHMAIO COBETCKOrO SJIEKTPOHHOTO MHKPOCKONA MPOLOJIKA-
Jacs B ropoxe Momkap-Oua.

Jlo Bemkoii OKTs6pHCKOIl CONHANHCTHYECKOH PEBOJIOLHH
ropox Momkap-Osa HassiBancs LlapeBokokmaiickom. 3To
OblIa y6orasi, OTCTajas NPOBHHIMSA. ['ps3b, HHIETa, Hepe-
JKECTBO — BOT UYeM «CIABHJICS» STOT TOPOX A0 PEBOIONHH.

3a rojpl COBETCKOIl BJIAaCTH STOT TOPOZ NpPeoGpasHics,
H HMEHHO B HeM, B 37O OBbIBIIE IIapCKOH NMpPOBHHIHH, T
paHbliie OYTH BCe HAceJeHHe GbLIO Ge3rpaMOTHEIM, CO3LaH
TIepBhIA OTEYECTBEHHBIH 3JIEKTPOHHbIH MHKDOCKOIL.
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310 Gbia OrpoMHasi MoGesa COBETCKHX YUYEHBIX, BOCHH-
TaHHbIX napruell Jlennna—Cranuna. B coBeTCKOM JeKTpoH-
HOM MHKDOCKOMe BONJIOTHIACh HaHGOJee COBPEMEHHAs U me-

PefioBast HayuHasi MBICD.

K xonmy 1946 roxa TocyznapcTBeHHbIil ONTHYECKHIT HHCTH-
TYT HSTOTOBHJI y»Ke UeTBEPTYIO MO CYETY MOJIENb SJIEKTPOH-

HOro MHKpOCKOIa.

B stu SJIEKTPOHHbIE MHKDOCKOIBI MOXKHO pacCMaTpUBaTh
HacTHIbl pasMEpPOM MeHee YeM B MOJIOBHHY MHJIJIHOHHOI 710~

JIH CaHTHMETpa.

C TpynoM MOXKHO ceGe NpeACTaBHTh, HACKONBKO MaJihl

sti yactuuel. Ho rox crmy-
CT5 COBETCKas IMPOMBIIIJIEH-
HOCTb HM3rOTOBHJIA MHKPO-
CKOmbl emle GoJee 30pKHE.

KAK YCTPOEH COBETCKHH
SJIEKTPOHHbIA
MHUKPOCKOT

CoBeTckuit  5JIEKTPOH-
HbIH MHKDOCKON HMeeT (hop-
MY KOJIOHHBI BBICOTOH MHpH-
GUIH3UTENBHO B OJMH METD.
KosioHHa COCTOUT H3 Me-
TaJUIHYECKHX TPy, CBHH-
UEHHBIX Gositamu. [(mamerp
KOJIOHHEI — 130 MuuIHMeT-
POB. BHyTpH KOJIOHHBI Ha-
XOJIITCSI BCE OCHOBHLIE ua-
CTH  3JIEKTPOHHONO MHKpO-
cKorna.

Tam momemraercsi ocse-
THTEJIbHAsA CHCTEMA, COCTOS-
145 U3 HCTOUHHKA SIIEKTPO-
HOB — 3JIEKTPORHOMN TyMIKH.

Ton snekTponHo# mym-
KOlf, eclli CMOTPeTb CBep-
Xy BHH3, pasMelleHa SJeK-
TPOMArHUTHAS (KOHZEHCOp-
Has) ynsa. Ona . coGupaer
 Ha HCCJIENyeMbIX mpenapa-

Jnenmponas
ks

Hougencopran numia

Ofsewmubion aria
Karego ofiexna
Hetnogewe npomenyoon,
o gt

Tyoesasonsos nwa
Chemotai mospecnon

Habmagenve howesnoi
Kapmins: —

Dok gas Evieris Y3

* Bokgymoe pucrpe |
gesumerane
Sempoicnte

CxeMa COBETCKOTO SJ1€KTPOHHOTO
MHKpOCKona,
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Tax SJIEKTPOHEI, BbUIETAlONIHe M3 mymkH. [Torom Huer Ka-
Mepa TIpenaparos C IPEAMETHBIM CTOJHKOM.

Sra Kamepa TaK ycTpOeHa, YTO JOMyCKAeT NepeMelleHHe
06pasioB B ABYX B3aHMHO IEPIEHAHKYJSPHBIX Hampable-
Husix. Kpome TOro, kamepa AONMyCKaeT HAKJIOH OGPAsIloB IO,
HeGOJBIINM YIJIOM II0 OTHOILIEHHIO K OCH MHKPOCKOmA. DTO
KpaliHe BaX{HO B TeX CJIydasiX, KOrAa NPOH3BOLHTCS 00BEM-
Has CheMKa (CTepeocheMKa).

Emle Hmke HaXo{uTCs OGLEKTHBHAS SJIEKTPOMArHHTHAS
JIHH3A,

Ona Jaer yBelHueHHE H300DarKEHHsI HCCTEAyEMbIX 06pas-
1oB B 130 pas. Ha MalleHbKOM IIPOMEKYTOYHOM SKPaHUHKE
MOKHO HaGJIOfaTh STH H306paKEHHS.

U eme mHmxe nojy 0OBEKTHBHOH JIHH30A pAacnoiaraeTcst
JIpyrast JIHH3a, Ha3hIBAeMas NPOEKIHOHHOH. DTO BTOpAs CTY-
TIIeHDb YBeNHYEHHS. YBEJHYEHHE STOH JIHH3bI MOXKET H3MEHSITh-"
cd, mo xeyannio, or 20 xo 200 pas.

O6miee yBenHueHne SJ1EKTPOHHOTO MHKPOCKONA MOJYdaeT-
Cfl IePEMHOKEHHEM TeX YBeJHYeHHH, KOTOpble AT O6bEeK-
THBHASI U NPOEKIHOHHAS JHH3BL

Mensis ysenuueHne NPOEKIMOHHOM JIHH3BI, MOMYYAIOT 00-
Iee yBesHueHHe B mpexenax or 2 600 xo 26 000 pas.

IMox mpoeKmHOHHON JHH30H Haxonutcsi sKpaH. Kak Bbl
yKe 3Haere, STOT IKPaH NMOKPHIT OCOGHIM XHMHUYECKHM CO-
CTaBOM, KOTOpBI CBETHTCH NPH IONAaZAaHHH HA HEro 3JeK-
TPOHOB.

Ha skpane MOXHO IpPsIMO BHIETH CJefbl YAAPSIOMIHXCS
SJIEKTPOHOB, PHCYIOIIHE. paccMaTpHBaeMoe Hao6paxenne. Ty
JKe YKDENJIeHo H yCTPOHCTBO AJIsi CMeHBl (pOTONmIacTHHOK. ITo
JKEJIaHHIO HCCJIeJIoBaTeNell, MOXKHO JIHGO HAGMoAaTh H3006-
pakenue NpeaMeroB, JHG0 ero cgororpagupoBaTh.

Bor Bce, 4T0 HAXOMUTCS BHYTPH METAJIHYECKOH KOJOHHBI
SJIEKTPOHHOTO MHKPOCKOIA.

ITox KOJIOHHOH yCraHOBJNEH BAaKyyMHBI HAcCOC, BBICACHI-
BalOMIH H3 Hee BO3JyX. DTOT HACOC CO3/AET MPeBapHTENb-
HEIH BakyyM. OH BbIKAYHBAeT NMOYTH Bech BO3AYX, COEPIKa-
IIUACS B KOJIOHHE.

Ewmy nomoraer apyrofi Hacoc, KOTOpEI HasbIBaeTCs AHG-
(DysHOHHBIM Mac/sHbBIM HacocoM. OH BEIKAYHBAET OCTATKH
BO3/lyXa H3 KOJIOHHEI, I0BOAS paspexenne 1o 0,0001 mumin-
Merpa PTYTHOrO CTOJIOA.

C HacocaMH yCTaHOBJIEHO ellle TaK Ha3bIBaeMOoe BAKYYM-
HOE pachpe/ielIHTeIbHOe YCTPOHCTBO. DTOT MEXauH3M Ocy-
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I[ECTBJISCT BO BPeMst pabOThl JIEKTPOHHOTO MHKPOCKOMA BCE
HEOOXOAUMBIE BAKYYMHBIE MEPEeKIIOUEHHUS.

MOXKHO MEHSITh H3yJaeMble BellecTBa BO Bpemsi paGorhl,
He BIyCKasi B MHKPOCKOI BO3/yXa.

Kpome caMoro MHKpOCKONA, HMeETCs ellle CrelHalbHas
YCTaHOBKA 3JIeKTPHYecKoro muranusi. Ona cHaGxkaer siek-
TPOHHBI MHKPOCKOII 3JIeKTPOSHEprHell BO BpeMs ero paGoThi.

B nepenmeil yacTH KOMOHHBI MHKPOCKONA PAaCHOJIOKEHbI
CMOTPOBEIE OKOLIEUKH, Yepe3 KOTOphle pacCMaTpPHBAIOT H306-
pakeHnsi, NOJTyYaeMbie Ha KpaHaX.

Uepes 0[HO OKOMIEYKO, KOTOPOE HAXOAHTCA HaJl MPOEKIH-
OHHOJl JIHH30l, PacCMaTPHBAIOT H306parkeHHe, YBEIHUEHHOE
B 130 pas. 1o Bpoxe rpy6oli HaBOAKH, KaK Gbl BHIOUCKATENb
(oroannapara, no KOTOPOMY MTPOH3BOJHTCA NMEPBOHAYANLHAS
YCTAHOBKA HCCJIENyeMbIX 06pasioB.

B Humxuelt yacTu npubopa HaxoAuTCsl GOMBINOE CMOTPOBOE
OKHO. Uepes 9T0 OKHO MOXKHO pacCMaTpHBaTh OOOHMH IVa3a-
MH H300pakeHHe, yBEJIHYEHHOe B JIECATKH THICHY Pas.

K tpuanaranernio Bemnkoro Oxrsibpst (1947 rom) co-
BETCKOM 3JIEKTPONPOMBIIITIEHHOCTBIO GBI H3FOTOBJEH HOBBIH
SJIEKTPOHHBIH MHUKPOCKOI, Jaloiuii yBenuyenne B 200 ThCSY
pa3. 910 HOBasi OrpoMHas NoGeNa COBETCKOH HAYKH H TexX-
uuky. C TakuME NpHGOPAMH yueHble Halled BeJuKod Pogmu-
HBl 3aBOIOIOT HOBBIE BBICOTBI HayKH.

FAE MO)XHO NMPHUMEHATH 3JEKTPOHHBIA MHKPOCKOM

T'ze e MOXHO NPHMEHSTH SJEKTPOHHBIN MHKpOCKON?
B kakux OTpacyIsix 4eJIOBEYECKOTO 3HAHHS MONB3YIOTCH 3THM
3aMeuaTesbHEIM MprGopoM? Kakie HaydHble H MPaKTHUECKHE
BONPOCE MOXKHO DElIHTb, HMesl B CBOMX DYKaX 3JIeKTPOHHbIH
MHKPOCKOI?

OGnacTh TMpPHMEHEHHS 3JIEKTPOHHONO MHKPOCKONA OueHb
BennKa. OH HEOOXOAHM IS MEJIHIMHCKHX H IS GHONOTHYe-
cKuX HccyenoBanuil. Bes mero TpymHO 06GOHTHCH (hH3HKAM
TpH H3YUEHUH MHPA MOJIEKYJ H aTOMOB. DJIEKTPOHHBIT MHKpPO-
CKOIl — HE3aMEeHHMBIH NPHOOp AU METaJIyproB H XHMHKOB,
TEeKCTHJIBIIHKOB H MalIHHOCTPOHTeseil. Bosbuiyio momb3y OH
NPHHOCHT TAKXKE B NHIIEBOH NPOMBIILIEHHOCTH H CEJbCKOM
X03siicTBe. DIIEKTPOHHEIH MHKDOCKON TOMOTaeT HeJoBeKy
NPOHHKATH B30POM B CaMble COKDOBEHHBIE TAIHHKH NPHPOMbI
H HCIOJIb30BATh IOJIyJeHHbIe 3HAHHS Ha GJIar0 uesioBedecTBa.
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NOMOLHHUK «OXOTHHKOB 3A MHKPOBAMU»

Korna-rnGyzb, Yepe3 MHOTO JIET, Ha 3eMJIe HACTYNHT cya-
cmBoe BpeMs. Bce BpenHble MHKPOGBI HCUESHYT C JHLA
semyn. VicuesnyT oHH, KOHEYHO, HE CaMH MO cebe — HX yHH-
YTOXKHT UYEJIOBEK KOMMYHHCTHYECKOTO OGUIECTBA, BOODPYIKEH-
HBI 3HAHHSMH.

He Gyner Gonesmeif, or KoTopsix cefiuac yMHpaer MHOTO
JUOzEH.

Jlionu GyzyT NOKHBATH A0 TMIy6OKOi crapoctd. A Moxer
GbiTh, W cama cTapocTh Gyser mobexpena. CMepTh OTCTYIHT
Hasal, H He Gymer GoJiblIe TpeKAEBPEMEHHBIX JKePTB, BEI-
8BAHHBIX KPOXOTHBIMH' YOHHIAMH — MHKPOGAMH.

B paspemennn 370i G61aropoAHOi H_ BAXKHOH sajauu
6oubIIyI0 posib GYIET HNpaTh COBETCKHI SJEKTPOHHBL MUK-
pockon. Kak MOIIHBIH NPOXKEKTOp, OH OCBETHT HEBHAHMbII
MHD BDAroB 4eJOBEKAa H NOMOMKET HX YHHYTOMKHT.

Boiina Ha 3TOM ()pOHTE, KAaK BBl yrKe 3HAeTe, HAYAJACh
JIaBHO, C MOMEHTa W306DETeHHs ONTHYECKOrO0 MHKDOCKOMa.
MHKDPOCKONBI CO CTEKJISIHHBIME JIHH3aMH OTKPBITH NEPEJ YeyIo-
BEUECTBOM MHp BP€IOHOCHBIX GaKTepHii, MOMOIJIH HX H3yYHTh
U HaiiTH cpeacTBa 60pbObI ¢ HUMH.

Ho sro Gbuto Jmmp Haganom GopbOb. CaMoe COXKHOE H
TPYZHOE OKasanoch BrmepenH. KpoMe Gakrepwii, OTKPHITHIX
C NMOMOMIBIO CBETOBBIX MHKPOCKOIOB, OKasalca elle LeJblif
Mup Gosiee MENKHX «3BEpIONIeK», KOTOPhlE MPHHOCAT HEHC-
UHCJIHMBII BPEJl YeJIOBEYECTBY, KHBOTHBIM U DACTEHHSM.

MOMOLIBIO 3JEKTPOHHOrO MHKDOCKOIA UeJIOBEK CMOT HX
YBULET, U3YUHTb H HalTH CpejcTBAa GOPHOLI C STHMH 3J0-
BPEJHBIMH CyIIECTBAMH.

TAAHA BPOHMPOBAHHOIO Yy /JOBHMLIA

Kro H3 Hac He CibIXaJd NPO CTPALIHBIl OWY uejdoBeye-
crBa — Ty6epKyJies? MejieHHO, HO HEYKJOHHO yGHBAET CBOIO
2KepTBY BO30yAuTeNb TyGepKysesa — najnouka Koxa. Jlekap-
CTBa, BBOJUMbIE B OPraHH3M GOJBHOrO, YaCTO HE OKa3bIBAIOT
HHKaKoro neficrus. Yenopek uaxuer u ymupaer. Ero Jserkue
paspymaiorcsi CTPAITHLIME MHKPOGAMH TyGepKyJiesa.

B ;ipyrux cnyuasx KaBepHBI B JIETKHX 3apyOLOBBIBAIOTCS,
GOJIbHOM GBICTPO BLI3OPABIHBAET H CTAHOBUTCS COBEDIICHHO
TPYAOCOOCOOHBIM.
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B uem xe Tyt meno? ITo-
yeMy B OJHHX CJIyyasx ma-
qoukn Koxa paspymaior TKa-
HH JIETKOrO, a B APYTHX CJy-
yasx CaMH HCUE3AT, OCTaB-
Jisisl JHIIb HeGOJBIION pyGen—
CJief, CBOEro TpeOLIBaHHS B
JIETKOM GOJIBHOTO?

VueHble aBHO INpeAIoa-
raj, 4To TyGepKyJesHas Gak-
TepHsl OJeBAETCS B, JOBOJBHO
TOJICTYIO, IVIOTHYIO OGOJIOUKY.
Sra 060/10uKa, COCTOSIIAS H3
BEIIECTBA, HA3BIBAEMOTO JKH-
POBOCKOM, KaK GPOHS, Mpeo-
XpaHsieT GakTepHio OT Mefi-
CTBHSI JIGKApPCTB H 3aIIHTHBIX
cuy opranuama. OJjHaKo TO-
JPOGHOCTH CTPOEHHS  9TOH
GPOHH HEBO3MOJKHO GBLIO pac-
CMOTPETb B OGBIUHEIE (ONTHYECKHE) MHKDOCKOIBL.

DJIeKTPOHHBII MHKDOCKOIN NMOMOT pasrajgarh TaifHy Gpo-
HHPOBAHHONO UyJZOBHINA, yOHBABLIETO EXKEFOXHO MHJLIHOHBLI
JIOfiel HA 3eMHOM IIape.

Tenepb, Korjga yueHble YBHAENH MOAPOGHOCTH CTPOEHHS
97Ol GPOHH, OHH CYMEIOT HalTH AJIA Hee NOAXOASNIHE CHa-
PALBI.

TyGepKyJieaHas majouka, CesBIIas CMepPTh, TElephb cama
obpeuena Ha ruGenb. ITpoiiier HEMHOrO BpEMEHH, H GPOHHPO-
BaHHOe YyAOBHIE HABCEDJa HCUESHET C JIHIA 3eMJIH.

Okasaiyioch, 4T0 He OHA TyOepKyJe3Has Najouka HMeeT
3aluTHyio 000104Ky. Muorme mpyrue GakTepuu 0Geperaior
ce0st OT JEHCTBHS JIEKAPCTB H SALUTHEIX CHJI OPraHH3Ma Mo-
JIOGHEIMH YK€ 000JIOUKAMH.

OGHapyKHTb, UTO HEKOTOPble JAPYrHe GaKTepHH HMEOT
060JIOUKY, COCTOANIYIO H3' CJH3HCTON MACCHl (CJH3HCTAS Kall-
cyJia), CTalO BO3MOXKHBEIM TOJBKO TOIAA, KOTAA TOSBHICS
3JIEKTPOHHBIH MHKPOCKOMN. C IOMOIIBIO 3/IEKTPOHHOIO MHKPO-
CKONa GBITH OTKDHITHI JKTYTHKH Y MHKDPOGOB, y KOTOPBIX HX
paHbllle He BH/EJH, OGHADYXKeHbI HHTYaThbie (OPMbI MHKPO-
GOB, HeIOCTYNHbIE NPEXKAe NN H3YueHHd, H T. . B asek-
TPOHHBI MHKDOCKOI YJaJloCh YBHJIETh YIHBHTEJBLHOE 3pe-
JHmie: GaKkTepHIo, MOKHAAMILYIO CBOIO 00OJIOUKY.

Bakrepusi, nokuxaromas 060104~
Ky. Vserunuenune — 19000.
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MO)XHPATEJIM MUKPOBOB

BecHol, KaKk TONBKO MOSBJISIOTCS NEPBbIE MyXH, GLIBAIOT
BCIBIIKH BEChbMa OMNAaCHOH GOJE3HH — JAH3EHTEpPHH.

Ha cpoux Jlamkax MyXH NEpeHOCST MHJ/UIFOHBI JH3EHTE-
pHitHBIX MHKPOGOB. CTOHT STHM MHKPOGaM MONAcTh BMECTE C
OHIIel B POT, KaK YeJOBeK TSDKeNo 3a60JeBaeT.

Kumeynriif kanan GOJBHOrO AH3EHTEPHE! MOKPHIBAETCS
HBHYTPH TPYAHO 3aXKHBAIOMIHMH SI3BAMH, Pe3KO IOBHIIAETCS
TeMIepaTypa, BO3HHKAIOT CHJIbHEIE GOJH H pe3p B JKUBOTE.
BonbHoii ouerb MyuaeTcst H B TSMKENBIX CIyJasix MOMKET yMe-
PeTh.

B onTHueckmii MHKPOCKON yRaJOCh YBHAETb MHKPOGA —
BO30ynuTENS U3enTepud. DTo Oblla HEB3pauyHAsl HA BUJ Ha-
JIOYKa HHYTOXKHBIX pa3MepoB. Ho kak ¢ Helt 60poThCsl, HUKTO
He 3Hal. [1po6oBailH BCEBO3MOXKHBIE CPEACTBA, HO HH OJHO
H3 HUX He ZaBaJio GBICTPOro M HaJeXKHOro pesyibrara. Tosb-
KO OIHAXIBI GJIeCHyN Jyd Hamexkasl. OHH U3 yUeHbIX-MHKPO-
GHOJIOTOB, JieJiasi ONBITHI
C pasBelieHHeM MHKpO-
0O0B, CJy4YaiHO 3aMETHI,
YTO HHOrZA MHKDOGHI B
€ro CTeKJIAHHBIX NPOGHP-
KaxX KyJa-To NpOonajaior.

Bor eme Buepa mpo-
OGHpKAa C IHTATEeJIbHON
cpejiolf KHIIeNa sIOBH-
TBIMH ~MHKpPOGaMH -
3EHTEPHH, a CEroJHs OHA
COBEPIIEHHO YHCTA OT
HHX.
VueHble TepsuHCH B
Joragkax: KyRa MOLJH
HCUE3HYTH MHKDPOGBI?
Bene ne camn ke ce6st
oHH yHuuTOXWiH! Eme
HH pasy He Habuoja-
JIOCh, HTOGBI MHKPOOHI
KOHUAJNH JKH3Hb CaMo-
y6uiicTBOM.

Ho rorma rme xe

Hananenne Gakrepuodaros Ha GakTe-
PHIO JH3EHTEpHH. Bouto BBICKA3aHO
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TNPeANONOKEeHHe, 4TO KaKOe-TO HeH3BeCTHOEe BemIecTBO, T0-
naBliee B MHTATEJNbHYIO CpeAy, YHHUTOKHIO MHKpOﬁOB AH-
3EHTepPHH. 310 BeIlleCTBO, MpPOTJIOYEHHOE ,E[HSEHTepHﬁHbIM
GOJIbHBIM, HAUHCTO YHHYTOXKAJIO BCEX MHKPOOOB, H GOJBbHOHK
GuicTpo BEBROpaBmiBal. OHO Kak GBI MOXKHPATO MHKPOGOB
JH3EHTEPHH, TaK GbICTPO GBlIO ero jefictBHe. Ero n Hassa-
g GakTepHo(haroM, 94TO IO-DYCCKH O3HAUAET «IOKHDATENDH
GaKrepHuii».

Ho uro 310 Guto 3a Bemectso? Bbuto nm 310 MepTBOe,
HEOpPraHuYecKoe BEMIECTBO CJIOXKHOTO XHMHYECKOro cocraBa
HJIH 3TO OBWIH JKHBBIE CYUIECTBA, KOTODHIE 3arJIaThHIBANH H
MOXKHPaJIH AH3EHTEPHITHOro MUKpo6a?

B 0oObuHbIH, ONTHUECKHH MHKPOCKOT MOXKHO GBWIO Npe-
KpPacHO YBHIETH AII3EHTepr'IHOFO MHK]JO5ZI, a 6E1KTepH0-
(har, KOTOpBI €ro <«mporJIarthiBaji», GbI COBEpUIEHHO He
BHJIEH.

Yro ke 5T0 3a TAHHCTBEHHENT Hesnakomen? ITouemy ero
HeJb3s OBIIO yBHETh B MUKpPOCKON? Bens ecyn GakrepHodar
NpOrJIaTHIBANl  JH3EHTe-
puifHOro MHKpoGa, TO
caM OH JOJDKEH GhITh MO
pasmepam Gouibiie ero!

Mozker ObiTb, GaKTe-
puodar — 310 He XKHBOE
CYLIeCTBO, a KaKoe-To
CJIOKHOE  XHMHYECKOe
COeNHHeHNe, yGHBaiolee
JIHSEHTEPHIHBIX  MHKDO-
6oB?

Ho torma mouemy
JKe MOA MHKPOCKOIOM
MBI He BHIHM TpYIOB
YOHTEIX MHKpPoGOB? Ky-
Jla Ke HCYe33I0T Tesa
MHKPOGOB, €CJIH 9TO Be-
L[ECTBO HX TOJILKO yGH-
Baer?

Ha pmene e BbIxo-
U0 TaK, YTO CTOMJIO
TOJILKO B KYJBTYPY KH-
BhIX JH3EHTEPHUHBIX MH-
KPOGOB BJIHTH HECKOJBKO

Pacnagenne  GakTepun  AH3eHTEpHH
Nox JAeHicTBHeM Gaktepuodaros depea
Kane/Jb JKMIKOCTH 6aK- 30 muHyT.
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TepHO(ara, Kak uepes KOPOTKOE BpeMs TOJ MHKDOCKOIOM
He yJlaBajioch HaWTH HH JKHBOTO, HH MEPTBONO MHKPOGA.

MHorre yueHbie GbIIH TBEPAO yOEXKACHEI B TOM, 4TO Gak-
TepHO(ark — 3TO He Kakoe-HHOYAb XMMHUECKOE BEIIeCTBO, a
JeliCTBHTEJILHO NPHHOCHANINE IOJb3y UeJNOBEKY JKHBHIE Opra-
HH3MbI, [OXKHPAIOIIHE MHKPOGOB.

BeposTHO, GakTepHodarn Kak-10 HHaye MHTANHCh MHKDO-
Gamu, He nporiarbiBas ux? He BHIZHO »Ke B ONTHYECKHH
MHKDOCKON MX GBLTO, HaBepHOE, IMOTOMY, YTO OHH OBUIH TO-
Pasjo MEHBIIHX Pa3MEpOB, YEM CaM NU3EHTEPHITHBIH MHKDPOG.

YueHble CUMTaJH, YTO PasMep STHX NOJE3HBIX JJs HeJo-
BeKa JKHBbIX OPraHH3MOB IPHOJHSHTENHHO TAKOH JKe, KaK H
Y (DHIBTPYIOUIUXCS BUPYCOB.

DJIEKTPOHHBIH MHKPOCKON MOATBEPJHI HOTAKy yYeHBIX O
nipHpoJie GakTepHodara. B nose spenust JIeKTPOHHOTO MHKPO-
CKONa MOXKHPAaTeNH MHKDOGOB BEINVIFLAT COBCEM MaJeHbKHMH
KPYINIBIMH I1apHKAMH, C TOHEHHKHMH XBOCTHKAMH.

XBOCTHK, BHAHMO, IOMOraer Gakrepuogary mepenBHrarh-
Csl I0 HampaBJIeHHIO K BPEIOHOCHOMY AH3EHTEPHIHOMY MHK~
poOy. JlimHA XBOCTHKA GaKTepHopara HEMHOTHM GOJIbIIE
0,0001 mmumEMeTpa, a Telblle ero eule MeHbIIe.

Tlo cpaBHennio ¢ GakrepHoaraMu AH3EHTEPHIiHBIH MHK-
POG BBHIDJISIHT T'POMaAHHOMN.

B nouse 3peHHst 5I€KTPOHHOTO MHKPOCKONA $ICHO BHIHO,
KaK SIPOCTHO aTaKyloT KpOmIeuHele GakTepHO(ar: STOro ajo-
BPEJIHOrO THraHTa. BEICTPO YCTPEMIISIOTCS K MHKPOGY HX XBO-
crarbie Tenbua. OfHM W3 HHX yXKe KajHO BIHIHCh B TEJIO
Gakrepru H NPOHUK/IH BHYTPE. JIpyrue ocaxzaior ee €o Beex
CTOPOH, KaK CTasi TOHYHX NCOB OGK/IajbiBaeT GOJIBIIOTO 3JI0T0
3Beps.

Bakrepnodarn, NpORUKHYB BHYTPb TeJla MHKPOGa, GHICTPO
BBISBIBAIOT ero pacnaf. EcTe mpeamoJsokenue, YT0 GAKTEPHO-
(aru Kak Gbl PacTBOPSIOT TEJO MHKPOGA BHIAEISIEMBIMH HMH
0COGBIMH BellecTBAMH — (hepMeHTaMH.

Korma Gakrepnodarn yHHYTOXKAT BCEX JAH3EHTEPHHHBIX
MHKPOGOB, GOJIbHOIH HAaYMHAET NMONPABJATHCA, U BCKOpPE Ha-
CTYNaeT ero HoJiHOe BhI3JIOPOBJIEHHE.

DJIeKTPOHHEII MHKPOCKON GyieT NPHMEHEeH JJIs HCCIeNo-
BaHHS MHOTHX APYTHX MHKPOGOB H BHPYCOB, BBI3BIBAIOIIHX
3a6oneBanns. ByayT npociexeHnsl pOCT H pa3BHTHE GaKkTepHil
H BHpycoB. McciieloBaTei CBOHMH IJ1a3aMH yBHJAT, Kak MH-
TaIOTCs, PA3MHOKAIOTCST H yMHpaloT Gakrepuu. TOJNBKO ¢ 1O-
MOIIBIO SJEKTPOHHOrO MHKPOCKONA YNAacTes TOYHO HBYHUHTD
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H BHYTpeHHee cTpoeHne Gakrepuil. [TonpoGHO Gyner H3yueHO
,Bosneﬁcrsne Ha MHKPOGH Pa3IHYHBIX JIEKapCTBEHHBIX
CPEJICTB H XMMHYECKHX BEIIECTB.

3nas Bo BCex HOAPOGHOCTHX CTPOEHHE H ZKH3HB GoJie3He-
TBOPHBIX GaKTepHil, yueHbIM Oy/IeT Jierde HaiTH CIOCOGBI HX
GBICTPEHLIEro YHHUTOKEHHUS.

ABAJUATb MHJIJIMOHOB YEJIOBEYECKHX )XH3HEHA

Hexkoropbie 0MIHGOYHO AYMAIOT, YTO [PHIT — GEICTPO HpPO-
Xojisillee H Jierkoe 3aGosesanue. Ho aro me Tak. B 1919—
1920 roxax snuzeMusi rpunna (MCHaHKH) OXBATHJA BECh MHD.
Ona npoHecjach NO 3eMHOMY IWIapy, Kak CMEePTOHOCHBIX
CMepy, H yHecJa B MOTHJIY OKOJIO ZIBa/IllaTH MHJIIHOHOB 4eJio-
BEUYECKHX JKH3HEIl.

O10 Gbira TsKeNas (opMa IpHINa, BHI3BAHHAS YPE3BhI-
YaiHO SIOBHTHIMH BHPYCAMH.

Hyuenyne BHPYCOB TPHINA C MOMOINIBIO 3JIEKTPOHHOIO
MHKPOCKONA OGHAPYKHJIO, YTO OHH HMeIOT (OPMy KpYIVIBIX
HIapHKOB.

BennunHa STHX CMEPTOHOCHBIX INADHKOB H3MepeHa B
SJIEKTPOHHOM MHKPOCKOIIE COBEPIIEHHO TOYHO.

Jlnamerp mapuKka paseH 77,6 MHIJIEMHKDOHA, TO-eCTh CO-
craBisier 77,6 MHJITHOHHON JOJIH MHJNIHMETpA.

Ha caMoM KOHUHKE OCTpHsI HIBEiiHOH HTOJKH MOXKET yMe-
CTHTBCS, TECHO IPHKaB-
WHCh APYF K APYTY, OKOJIO
COTHH TaKHX IIapHKOB.

W 5TH HHYTOXKHBIE MO
pasmepaM IIAPHKH YHECJH
B MOTHJIY TOJIbKO 3a JIBA TO-
na 20 MHJUIHOHOB YEJIOBEK.

B ocnabienno# Qopme
BHDYChl DpHINa H cefyac
HOCHATCA 1O BCEMY 3EMHOMY
mapy, BhI3bIBasi BpPeMs OT
BPEMEHH SIHIEMHH.

. Ecmr ceiffuac meHbIIe
YMHpAIOT OT IpHNNA H €ro
OCJIOKHEHHH, TO 5TO TOJb-

Bupyc rpunna B SJEKTPOHHOM MH-
KO TOTOMY, YTO HAyKa HA-  gpockome (Geras JHHHA — MacHITal
YYHJIach C HHM GOPOTHCS. OJLHOTO MHKPOHA).
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Oxxecroyennas 60pb6a ¢ BUPYCOM IPHNNA He NPeKpamaer-
Csl HH HA OJIHY MHHYTY. YuCHbIe-BHDYCONIOTH H306peTaior Beé
HOBbIE H HOBbIE CHAapsifbl AJs «CTPEJbObI» 1O 3JOBPEA-
HBIM IIAPHKAM THINA, H CKOPO OH OyAeT OKOHUaTe/bHO I10-
GexK IeH.

M B 5TOM YYEHHIM OKajKeT OTPOMHYIO MOMOIIb HX CBEPX-
SO0pPKHif MOMOIIHAK — SIIEKTPOHHBIH MHKDOCKOI.

MEJIbYAWIINE U3 MAJIBIX

HcenenoBanye BHPYCOB B SIEKTPOHHOM MHKPOCKOMNE yIKe
TI03BOJIHJIO YCTAHOBHTH HX HCTHHHBIE (DOPMBI H DasMephl.
Oxasajioch, HaNpHMeEp, 9T0 BHPYCHI OTBPATHTENBHOH 0OJIEs-

s . z B BN
I

DiieMeHTapHble TeJbUA OCHH B ONTHYECKOM MHKPOCKONE.



Snemem‘apaue‘ Telibla OCHbl B 5/JEKTPOHHOM MHKDOCKOME.

HH — OCIIbI, IIPEBPAIIAIONIeH KPACHBOE MOJOZO€ JHIO B psi-
Goe, — BOBCE He KpYrijble, Kak OHH BHINJIAJEM B ONTHYe-
CKOM MHKpPOCKOTIe.

OTH 3JIOBPEHBIE CO3/aHHST — MHOTOYTOJILHOH  OpMEL,
cllerKa BLITAHYTBIE B NJIHHY. 3Has HCTHHHYIO (opMy H pas-
Mepbl BHDYCOB, HX CTaJH Jierue oGHapyKHBATh.

Bupyc, nopaxaioliuil Kyp H APYTHX AOMAIIHHX IITHI, OKa-
3aJICs1 IOXOXKHM Ha GaKTepHo(haros.

Y HEKOTOphIX GakTepHO(aros Ha KOHUMKE XBOCTHKA HAXO-
JZHTCS HEOOJBIION HAPOELT, MO (hopMe HaNOMHHAIOWINI Myro-
Buily. ITo 5TOMy NpH3HAKY HX JIEPKO OTJIHYATh OT APYTHX MUK~
POOPraHH3MOB.

Hekoropeie BHPYCHI B MOJIE 3PEHHUST SJIEKTPOHHOTO MHKPO-
CKONa OKAa3ajHCh MNajioukooGpasubivu. Hanpumep, Bupyc
MO3auKy TabaKa, KOTOPEIH GBI OTKDBIT 3HAMEHHTHIM PYCCKHM
yuenbim JI. O. IBaHOBCKHM H KOTOPOTO €My TaK H He y/aJoch
YBHAETH, HMeeT (opMy mayodek. JIJIHHA STHX HaJo¥eK oKasa-
J1ack okoyio 0,0003 MHLIHMETpa, a TOJIIMHA — B JABajAlaTh
nATH Pas MeHbIIe.

HeynuBuTeNbHO, 9TO B ONTHYECKHIT MHKDOCKON HX HE BH:
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Bupycs MosamuHoil Gose3nn TaGaka. Ysemnuenne— 20000.

JIeJIH M y3HAJH O CyLIECTBOBAHHH THX BHPYCOB TOJBKO GJa-
rojfiapsi TeHHAJNbHOH MPO30PJIHBOCTH PYCCKOIO YUEHOrO.

BupycHble GO/Ie3HH HAHOCAT GOJBIION YIIEPO CElbCKOMY.
xossiicTBy. Bor oGmuproe kaprodesnbnoe noje. ITo Gorse
Kaprogessi BHAHO, YTO OH GoJieH. JIHCTbSI CKPYdeHbl, MOp-
wHHHCTE. C KIyGHAMH TBODHTCS TOXKE YTO-TO HejJajHoe, H
MHOTHE H3 HHX YXKe THHIOT.

ITo cocencrsy mpyroe mome. OHO IyCTO 3aCesHO CaXapHOIL
cpexyioli. M TyT HeOGamaronosyyHo ¢ 6orBojl. JINCThs y Hee Ka-
KHE-TO NECTpLIe: 3eJIeHBIe, C JKeNTOBaThiME NaTHamu. IlsrHa
oTH Ges sesieHblx sepHbIeK (xJopoguina). Bes xuopoduiia
pacTeHHe He MOXKEeT NPaBHJIBHO JbILATH W HepepaGaThiBaTh
nully, MOJyYyaeMyio H3 BO3AyXa. DTo MellaeT CBEKJIe PacTH
H 3aroTOBJIATL Caxap.

Mo3zanunas GosesHb HAGMOAAETCST He TOJBKO y Tabaka,
HO H Y XJIONUaTHHKA, AGNOHH, FPYIUH, MaJHHEI, CMOPOAHHEL,
BHHOrpaza.

ODJIEKTDPOHHENT MHKDOCKON MOMOraeT yuyeHbIM paCHo3Ha-
BaTh 5TH Gosesnu. Msyuas BO3/eHCTBHE Pa3NIMYHBIX XHMHUE-
CKHX BELIECTB Ha BHPYChI, YueHEIE, BOOPYXKEHHEIE IJIEKTPOH-
HBIM MHKDOCKOTIOM, HaXOASAT CPeACTBA .60PbObI CO MHOTHME
CTPALIHLIME GOJIESHSMH, BHIShIBAEMBIMH: BHDYCAMH.
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HA TFPAHU )XHU3HH

Korza crana na3pecTHa BelHYHHA BHPYCOB, yueHbie HAua-
JIH COMHEBATBCS: JKHBbBIE OHH HJIH HET.

Cyniecrsa 310 HiHA BelecTBa?

HexoTopele 3 BHPYCOB HAaCTONBKO HE3HAUHTENBHB MO
CBOHM pasMepaM, uTO HeMOHSTHO, KAaK TaKHE KPOXOTHBLIE Cy-
HIECTBA MOIYT YKHTh: MHTATHCA W PA3MHOKATBCS.

Hanpuwmep, Bupyc Gouesun, HOCSIIel Ha3BaHHe «AIIYP»,
HIIH BHDYC, BHISHIBAIONIMI y UepBsika INEJKONpsiAa GOJesHb
JKeNTYXY, €/Ba-elBa AOCTHraeT BeIHUHHb! 10 MHIHMHKDOH,
T0-ecTh 0,00001 MumTEMETpA.

10 COBCeM HHYTOXKHBI pasMep.

Bor y yueHbIX W BOSHHKIH COMHEHHS: MOMKET JIi HaCTHIIA
CTOJIb He3HAUHTENbHOI BEJHUYHHEI, BCErO JHLIb B 2—3 pasa
Govibilie pasMepoB GeMKOBOH MOJIEKYJIE!, GbITh JKHBOM, TO-CTh
ABIIIATS, JBHTATHCS, NMHTATHCS H pasMHONKAThCH? Mim ke
9TO HE JKHBOE CYIIECTBO, 4 KAKOE-TO OPTAHNYECKOE BEIIECTBO,
H3 KOTOPOr0 MOTyT 06pasoBarhcst Gakrepuu?

U sa u mpoTHB TOTO, UTO BHPYCHl JKHBbIE CYIIECTBA, a
HE MepTBLle BEUleCTBA, OBbWIO IPHBEIEHO MHOTO [J0Ka3a-
Teu5eTB. Ho TOMbKO Mocyie AVIHTENBHOTO MSyUeHHS YAaloch
YCTaHOBHTb, UTO HaHGOMEe KPYNHBIE BHPYCH, NOZOGHEIE BOS-
OYAHTENIO OCIbI, ABIAIOTCH BCE-TAKH JKHBBIMH OPraHH3MAaMHU.
BEliIo 0GHApY2KeHO, UTO STH BHPYChI PA3MHOMKAIOTCS B OPra-
HH3Me GOVIBHOTO H HX XHMHUECKHH COCTaB CXOMEH C COCTa-
BOM /DYTHX JXHBLIX GaKTepHI.

Iliaue oGeTouT 1Mo ¢ APYrHME MeJIbyaiimumM BUpycaMH,
0COBEHHO: C BHpyCaMu pactenni. M3 mopaskeHHbIX MO3anKoii
JACTHEB TaGaKa GBLIO BHIZENEHO GENKOBOE BEMIECTBO, 06/a-
Jaolliee  HEeKOTOPBIMH CBOJCTBAMH KPHCTAJUIOB. DTO Belle-
CTBO — HYKJIEONPOTEH/, — MOKHO MHOTO pa3 PacTBOPATh H
KpHCTAJIH30BaTh. PacTBopeHHble B BOZEe KPHCTAMIbl HY-
KJIEONIPOTEHIa 3aPaXaNH 3/10POBbIe PaCTEHHS.

Okasaiiocs, 4T0 MHOTHE BHDYCHl DACTEHHI H HEKOTOpHIE
BHDYCEI, [OPAKAIOUIHE XXKUBOTHBIX, TAKKE SBJAFIOTCA HY-
KJIEONPOTEHAAMH.

BOJIbITHACTEO YUEHEIX CUHTAIOT, YTO STH BUPYCH He IKH-
Bble CymlecTsa, a BeulectBa. EcimiaTo H Tak, TO BemecTna
STH COBCeM 0COOLIe, W OHH He GLLIH H3BECTHbI paHbIIE.

OZnako ecau ST BEIIECTBA BBECTH B JKHBOH OPTaHH3M
PACTeHui UM KUBOTHBIX, TO TaM OHH KaK bl Pa3MHOXKAIOTCH.
Hx cranopuTcst Bee Gomblle H Goblie.
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BupycHble HYKJIeONpOTeH/bl — 3T0 ocoGas ¢opma opra-
HH30BAHHOH MaTepHH, H3yueHHEe KOTOpOH MOABOAMT HAC K
rpaHHIe XKHBOTO H HEXHUBOTO.

B 5TOM-TO M KpoOeTcsl He pasrajiaHHas NOKa elle TaiHa
NPUPOABI — TafiHa CYIIHOCTH 2KHM3HH.

DIIEKTPOHHBIH MHKPOCKOI MOMOKET PasrajfaTh TaHHCTBEH-
HyIO CymIHOCTh BHPYycoB. COBETCKHE yueHble yxKe paGoTaioT
Haj 5TOil MPOGIeMOi.

BEJIMKASI TAMHA BbITHS

Uro Takoe YeNOBeYECKasi MBICIB?

Uro 3HAUHT CIOBO «AyMaTh»? Kakie (hH3HKO-XHMHYECKHE
TNPOIECCHl MPOHCXOAAT B MO3ry YE€JIOBEKd, Korjga OH aymaeT?

Yacro Mbt TOBOPHM, YTO YEJIOBEK <«IOTEPsJI CO3HAHHE».
Ho uto 3maunt «morepsth» cosHanne? Uro Takoe cO3HaHHE?

Bcee atn BONPOCHI HACTOJNBKO CJIOKHBI, YTO TOYHO OTBETHTH
Ha HUX HayKa [OKa He MOXeT.

Mgl 3HaeM, 4TO Ha CBETE CYIIECTBYET TOJLKO MAaTEpHS H
YTO BCe MNCHXHYECKHE MPOIECChl, B TOM YHCJE H MBIIJIEHHE,
HOCSIT Marepuanhnmﬁ XapakTep. Yuensie Yy2Ke 1aBHO 3aMEeTHIIH
CBSI3b MEXKJy MOBPEXKAEHHSIMH TOJOBHOTO MO3ra H MCHXHYE-
ckuMu 3a6oieBanusiMi. Ho Kak Jke NPOHHKHYTh B CYIIECTBO
STHX CJIOKHBIX NPOLECCOB, KaK MOHATH W H3YYHTb T€ TAHH-
CTBEHHBIE NIPOSIBJICHHST UEJOBEYECKOH JKH3HH, KOTOphle CBf-
3aHbl C MBILIJIEHHEM?

PaCCManHBaﬂ nom OOBITHBIM MHUKPOCKOIIOM TOHYAIIIIHE
CpEe3bl C FOJIOBHOTO MO3ra yMEpIIHX H H3y4asi CTDOEHHE HEepPB-
HOH TKaHH, MOXKHO COCTaBHTBH JIHIIb HPHﬁJ‘[HSHTE.ﬂbHOe npen-
CTaBJIeHHe O TOM, 4TO MPOHCXOAHT B MO3Ty UYeJIOBeKa, Korjaa
OH JyMaer.

Ho, nocTpouB rumoresy Ha OCHOBE MHKPOCKOIHYECKOrO
H3YUYEHHs], yUYEHble BADPYT CTANKHBAJUCH C HOBBIMH SIBJIEHHS-
Mu. IIpn H3yYeHHH HX NPHXOIMJIOCH OTKA3BIBATHCS OT MEpBO-
HavaJbHBIX NMOHATHI U HenaTh Jpyrue npeanojiozkKeHust o Cy-
IIEeCTBE INPOIECCOB, MPOUCXOASIIIHX B MO3rOBOM Kope u B
MOJKOPKOBHIX HEPBHEIX IEHTpax.

Uepe3 onTHYECKHII MHKPOCKON B HEPBHBIX KJIeTKaX MO3ra
BHZHBI KaKHE-TO TeJblia, 3ePHBIIKH, sipa, HO YTO OHH H3 Ce0st
NPEeICTaBJISIOT, UTO HAXOAMTCH y HHX BHYTDH, DasIisieTh
HEBO3MOJKHO, TaK HHYTOMKHO OHH MaJbl.

Tonbko SHeKTpOHHbIﬁ MHKPOCKON MOXKeT naTh BO3MOXK-
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Cpes MO3roBEIX 0G0JIONEK H KOCTeil depena SMOPHOHA YelOBeKa.
Ysemnuenue — 15 600.

HOCTb yYEHBIM PACCMOTPETh H H3YUHTh BO BCEX MOAPOGHOCTSIX
TOHYAJIIEe CTPOEHHE HEPBHOH cHCTeMBl. Yepes 3JIeKTPOHHBLT
MHKDOCKOI BH/HBI TaKHe [AETajH, KOTOpble COBEPHIEHHO He-
BHAUMbI HH TPOCTHIM IJIa30M, HH B CaMbIH JIYUHIHH ONTHYE-
CKHi MHKPOCKOIL.

OJIEKTPOHHBI MHKPOCKON MOMOTAeT YUEHBIM, HCCIELYIO-
LM . CTPOGHHE M JEATEJbHOCTb MO3ra, IOJHee H3YUHTh
TIPOLLECChI, NPOHCXOASIIHE B HEHTPAJILHON HEPBHOH CHCTEME.

Koneuno, u 3/eKTPOHHBI MHKPOCKON HE AAET MOJHOIO
OO0bACHEHHsT (DHSHONOTMYECKHX H ICHXHYECKHX TPOLECCOB,
NPOHCXOASAUINX B FOJIOBHOM MO3Ty uejoneka. Ho oH mpuGIH-
JKaeT ucciejoBateselil K MO3HAHMIO CAMBIX CJIOXKHBIX TaiH
TIPUPOJIBI, CAMOTO BBICIIErO, YTO €I0 CO3/aHO, — YEOBEUeCKO-
IO MOsra.

CMEPTOHOCHBIE WMIOJIKH

Ha mexoTopeIX CrenHalbHBIX NPON3BOACTBAX paboune 3a-
GOoNeBai OT HEH3BECTHBIX, COBEPIIEHHO HEMOHSITHBIX NIPHYHH.
UHcToe, CBETIOE TOMEIIeHHe, YCHJICHHOE NHTaHHE, YacoBOU
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OT/BIX B TeueHHe paGouero JMHT — KaXKeTcsl, 9ero ele Ke-
aate Jyumero? Orkyna B3aTbca GoJe3HH? M Bce-TakH HeT-
HeT, a H 3a00JieeT TO OJIHH, TO JAPYroi paGoumil.

U Gonesub Kakasi-To CTpaHHas, He TaKas, KaKk BCe pyrue
3a00. Uemnosek 6. , XyJeer, Kaliser KPOBbio.
PeHTreH u Apyrie aHaJH3kl HAYETO He MOKasbiBaloT. TyGepky-
JIe3a HeT H B MOMHHE. B ueM ke TyT neno?

Oxkasaliock, 4TO 3Ta CTpaHHAS GONe3Hb BBHISBIBAETCS HE
KaKHM-HHOY/b 37I0BPEJHBIM MHKPOGOM, a HEGOJBIIHM KOJH-
UECTBOM JbIMA, MeJibuafiliell Mbuibio METa/VIHIECKHX OKHCJIOB
HJTH MHHEpaJIbHBIMI TPHMECSMH, KOTOpble He BHIHHI JiaXe B
CaMble CHJIBHBIE ONTHUECKHE MHKPOCKONBI

To/bKO B 9JIEKTPOHHOM MHKPOCKOINE YAAN0Ch YBHAETH STH
BeIeCTBA U MOHSTH, I0YEMY OHH BPEJHO BIHSIOT HA 370POBbE
pabounx.

JIBIM  3TOT — HEYJOBHMBIH, MOYTH HEBECOMBI MPOIYKT
CrOpaHHS, KOTOPbI MOKHO PasBesiTh OJHHM JbIXaHHEM — B
TIOJIe 3DEHHS SIEKTPOHHOrO MHKPOCKONA BBITVISTHT OUeHb Kpa-
cuBo. Ha sxpane BO3HHKAIOT (haHTACTHYECKHE KAPTHHBI —
KaKHe-TO JINKHE 3apOC/H, CIIETEHHS YACTHIL.

[TyTemecTsys no YacTHIAM JBIMA, MBI KAXKIYI0 MHHYTY
BHJIHM UTO-HHOY/b 3arafiouHoe H HHTepecHoe. OTKPHIBAIOTCS
BCE HOBEIE H HOBEIE KAPTHHbI, OZ(HA JPYroi KpacHBee.

U oxasaloch, UTO STOT KPACHBBI JBIM HECeT € COGOI
THGE/Ib BJIBIXAIOMIHM €ro JIONSAM.

JIbIM OKHCH MarHmsi, Kak 3T0 MOKA3aJl 3JeKTPOHHBI MHK-
POCKOI, COCTOHT M3 MeJbYajilinx KyGHUECKHX KPHCTAIJIHKOB,
a JbIM OKHCH IHHKA — H3 HIOJBYATHIX.

TommuHa HROJOueK AbIMa OKHCH IHHKA HeoGhblYaiiHO Ma-
Ja. B noje 3penus 3JMeKTPOHHOTO MHKPOCKONA NONAJAloTCs
HIOJIOUKH TOJIIIHHON BCEro JiHIb
B 0,000002 wmuMeTpa. Pato-
UHe BJBIXAIOT JBIM, COCTOSMIHIL
u3 Takux urojoyek. Ocrpere Hro-
JIOUKH, TIOBHIHMOMY, PaHAT HEX-
HYIO TKaHb JIETKHX, NOMafaior B
KamHJIAPE], B KPOBEHOCHBIE CO-
cyzsl. Y BOT B pesyiibraTe 3T0r0
gesoBek  3aosieBaeT.  ToJBKO
3JIEKTPOHHBI MHKPOCKOI TI03BO-
JIJI TIDOHHKHYTH B TaiiHy 3TOrO
Yacrria neiva okmen marmis,  TKEJIOr0  MPOGhECCHOHANBHOTO

Vseamtuenne — 11.000. 3a00/IeBaHAS.
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Yactuua AbMa OKHCH IuHKA. Ysenuerie — 20 000.

YsHaB npuunHy GOJIE3HH, JIOXH -HAYYHIHCH GOPOTHES C
nelo. M3 momerenuil, rae HaXoAsTCs paboune, 0COOLIMH Bbi-
TSDKHBIMH  YCTPOHCTBAMH AOYHMCTA YJAJsiOT HEBHAUMbIE B
OGBIYHBIH MHKPOCKOI HFOJIOYKH ABIMA OKHCH LUHKA H APYrHe
HHYTOKHBIE IO CBOHM pasMepaM, HO KpaiiHe BPeAHble s
8710POBbS BEIECTBA.

TAUHA KATAJIN3ATOPOB

B x#MuH 4aCTO MPHMEHSIOTCS OCOOBIE BEIECTBA, BJIHSIO-
L{He Ha CKOPOCTh XHMHYECKUX PeaKIHil. DTH BEIIeCTBA Hasbl-
BaloOTCST KATAaJH3aTOPaMHu.

Tlpu pasmiuHbIX XHMHYECKHX DEaKUMsAX KATalU3aTOPHI
TPHHOCAT GOJIBLIYIO TOJIb3Y.

aMH 1Mo cebe KaraJH3aTOPbl HE COENHHSIOTCS HH C
OJHHM H3 XHMHYECKHX BELIeCTB, yYaCTBYIOIIHX B DeakIuH,
H OCTAIOTCS HEH3MEHEHHBIMH.

OHHI'IM H3 TaKHX HMHTEPECHBIX KaTajJu3aTopoB SBJSIETCH
ry6uaras miaTHHA.

Ecan manteHpknii Kycouek ryGYaToii MIATHHBI NOMECTHTH
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B CMeCh IAPOB JPEBECHOrO
COHPTA C BO3AYXOM, TO
COHPT  BCHLIXHBAET, Kak
GY/ITO ero MOZOXNKIVIH CIHY-
KOH.

T'yGuarass muatiHa Kak
KaTa/JH3aTop 4acTto TpaMe-
HSIETCSE TaKXke B TIPOH3BOJ-
CTBE CEpHOH KHCJIOTHL

Cmecb [ByX rasos—
KHCJIOPOAa H BOZOPOAA —
TpH KOMHATHOH TeMmepary-
pe ycroiuua. dtH Belle-
CTBA HE BCTYNAIOT B XHMH-
UECKYI0 DEeaKIHIO JApyr ¢
npyrom. Ho ecim B oty

HDBEP.\’HOCTb KarajHsaropa. CMeCh ra30B BBECTH MHHHA-

TIOPHBI KyCOYEK IJIATHHO-
BOH uepn (karajmsarop),
T0 npouaox‘«'xue'r 6ypuax XHMuJeckas Peakuus CoeHHEHHA KHC-
JIOPOAa ¢ BOXOPOAOM. Peakiiis CONpOBOKIAETCS CHIBHBIM
B3PLIBOM. Kycouek miiaTHHOBOM Yephu mpu STOM HHUYTH He
H3mensiercs. OH OcTaeTcs TakuM ke, KaK  OblI 0 B3PLIBA.

TonpoGyiire saxeus Kycouex caxapa comykofl. Caxap
OGYrJIHTCS, ONIABHTCA, HO [OPETh He GyJer. Ewmy nexsaraer
Kkaramusaropa. Ho crour sam nocemars s1or e Kycouek
Caxapa KaTaniHsaTopoM — TabauHbIM Mo, Kak caxap 3a-
nblIaeT SIPKHM I‘OJ])’GOBaTbIM IJIaMeHeM.

Ka‘ram—lsa‘ropm OYEeHb PacnpocTPaHEHbl B TEXHHKE H B 3KH-
BOM npupoje. MHOl‘He 2KHSHEHHbIE NpOLECcCHl B OpranusMax
YEeJIOBEKa, 2KHBOTHBIX H pac’remm 3aBHCIT OT RCI"ICTBHH Kara-
Jn3aTopoB. Karanusatopel — OueHb WHTEDECHHIE, HO u Kpaii-
HE 3arajioyHble BellecTBa.

Uro ke 3710 3a BelilecTsa? Iouemy xatamusatoper yexopsi-
IOT XOX XHMHUECKHX peakuuii? Kakue NpoLecchl NpOHCXOMAT
TP B3aHMOJEMCTBUY KATa/lu3aTOPOB € XHMUUYECKHMU Belle-
CTBaMH?

JoJrHe rofbi XHMHKH MeYTaun o TOM, YTOGEI MO3HATH
TailHy Karanusatopos. OHH XOTENN DasIIsfeTh X BO BCEX
N0APOGHOCTSIX.

YueHble JI0rajibiBaluch, TO HA MOBEPXHOCTH KATANH3A-
TOPOB HAXOHATCSI KaKHe-TO KPHCTAJIHKH, KOTOpHIE H YCKO-
PAIOT X0 XuMuueckux peakuuit. Ho kak paccmorpers sru
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HHYTOXKHBIE [0 CBOHM pasMepaM KpPHCTa/UIBI, KaK H3YYHTb
CTpOeHHE IOBEPXHOCTH Karann3aropoB? CKOJBKO HH GHIHCH
XUMHKH, IBITasCh PasrisAblBaTh STH CTPaHHBIE BEIIECTBA B
OOBIUHBIE, ONTHYECKHE MHKPOCKOILI, OHH HE MOINIH YBHIETH
IO/IPOGHOCTEH HX CTPOEHHSI.

Besp pasmepbl STHX KPHCTaJIAKOB MEHbIIE, 4eM JJIHHA
CBETOBBIX BOJIH.

B onruueckue MHKDPOCKONB! NPH CaMOM CHJIBHOM YBeJH-
YeHHH OBLTH BHAHBI TOJIBKO KaKHE-TO Cephle, MyTHbIE, PaCHJIbl-
Baloluecs nsaTHa.

Kasasoch, 4To HHKOr/ia He yJacTCsl YBHACTh CTPOEHHE MO~
BEPXHOCTH KaTaJsli3aTOpOB.

Ho assexTponHBI MHKDOCKON paspellHi H 3Ty KasaB-
IIyIOCH PaHee COBEPIIEHHO HepaspelnMON 3amavy.

CoBerckuM YUYEHBIM yAaJIOCh B SlleKTPOHHLIP'l MHKPOCKOI
YBHAETH KPHCTAINIHKH Ha NOBEPXHOCTH KarajuaaropoB. Omn
HE TONBKO YBHJIENH STH KPHCTA/NIMKH, HO H HPOCTEIHIH 32
TeM, KaK OHH 00pa3yloTCsI H PacTyT.

YcranapnuBasi 3aKOHBI pocra, B3aHMHOIO PacroJIOzKeHHus
KDHCTAJIIOB, H3yYasl, KaK BJHSeT Ha HHX DA3NHYHAs TeMie-
partypa u JAaBJICHHE, KaK CKasblBACTCS HA HHX NPHCYTCTBHE
JAPYrHX XHMHYECKHX BEINECTB, MOXKHO CO3HATENbHO, a HE
OLIyNbIO, KaK paHblle, CO3/laBaTh BCE HOBbIE H HOBBbIE BHIBL
KaTaJ3aTopoB.

BS}lb TJIaBHOE — 9TO NMOHSATH MPHHIHI }IQFICTBHK H Jeraniu
CTPOEHHsI, a NOHSB, MOXKHO pa3paboTaTh HOBHIE, elle Gosee
MOLIHBIE, Gosee HaJ(€2KHBIE H JIeIIEBbIe BUJbI KaTaJNn3aTOPOB,
HMEIOLUX CFOJMb GONBLIOE 3HAUECHHE B XMMHYECKOMH IPOMbILI-
JIEHHOCTH.

3ATAIKA KOJIJIOHZAOB

B 0GBINHBIX PacTBOPAX, HAIPHMED KPHCTAJIIOB COJNH HJIH
caxapa, KPHCTAJUIbl IOJHOCTHIO CMEIIHBAIOTCS C MOJEKyJa-
MH BOJIEBL

Ho, xpoMe OGBIUHBIX, CYIIECTBYET APYrOH THI DPacTBO-
POB, Ha3bIBAEMBIX KOJJIOHAHBIMH DacTBOPaMH.

3THX DACTBOPAX YACTHUKH BellecTBAa ropasio Goiee
KpYIHBIE U COCTOST H3 GOJIBIIOTO YHCJIA CBSI3AHHBIX MEXKIY
c000i MoseKy. IToBepXHOCTh STHX YacTHYEK OT A EJN EH a
OT MOJIEKYJI JKHAKOCTH, B KOTOPOH OHH NJIABAIOT MJH, KaK
TOBODST, B3BEIIEHDI.

YacTHyki HMEIOT CIOCOOHOCTh YKPYMHATHCS, TNPHCOETH-
HAA JApyrue, cocexnue ¢ HEMH uactuubl Korza yacruibl
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YKPYINHATCSA, OHH Bbina-
[laloT Ha HOI B BHAE
ocajka  (KoaryJmpyior-
cs).

Bce MbI BHAENH CTy-
JeHb H3 CBHHBIX HJH 0a-
PaHbBHX KDCTE!’I, CTOJIAP~
HBIH KJIeH, 2KeJaTHH H
JipyrHe NoAoGHbEIe MOJy-
TBepAble€ BELIECTBA. 310
KOJIJIOHZbI, TBEpAbIE dYa-
CTHYKH, B3BCIIEHHbIE B
2KHAKOCTH.

Kouuonasl 06aafaioT
3aMeuaTesbIbIMH  CBOM-

. CTBaMH, H H3yYEHHEM HX
o 2 TCA  LeJas  Or-

: pacyb HaYKH — KOJVIOH/-
Hasi XHMHUs.

Koatonziast XuMust — 510 HOBAsl, MHTEDECHAs H OYeHb
BayKHask OTPACHb HAyKH. Ona IIHPOKO NIPHMEHSETCS HOUTH BO
BCeX OTpac/iAX NPOMBILIJIEHHOCTH H B CEJLCKOM X037fiCTBE,

Ouenb MHOTHE BeulecTsa CHOCOGHBL OGPESOBHBa’l‘L KO-
JIOHZAHBIE DACTBOPHI. Pasnuuneie SMYJIbCHH, KPACKH, JIaKH,
Caxka, OpraHHYECKHe COGAMHEHHs MHOIMX METaJIOB JaioT
KOJIIOH/THBIE PacTBOPHL. YKeneso, Maprauel, alOMHHHIT YacTo
BCTPEuAIoTCs B MPHPOJE B BUJE KOMIIOHAHBIX pacTBopoB. Op-
TaHHYeCKHe BeIIeCTBa MOuBEI Ha 40 NPOIEHTOB COCTOSIT M3
KOJIJIOHZ0B.

JLst peleHus MHOMHX BOTPOCOB, HHTEPECYIONHX GHOIO-
THIO, TEOJIOrHIO, NPOMBIIIJIEHHOCTE H CeJbCKOoe XOSHﬂCTBO,
HCOGXOIIHMO BHJAETb CBOHMH IJIasaMH KOJWIOH/BI, 9TH Me€Jib~
yaiilye YacTHIb MaTepHH. OueHp BaXKHO 3HATb HE TOJIBKO
pasMephbl KOJIIOHIHBIX HaCTHI, HO M MX (JOpMy H B3aHMHOE
pacnoJiozKeHne.

CaoilicTBa KOJUIOHZOB 3aBHCAT He TOJILKO OT COCTaBa
BXOAAIIHX B HHX 3JIEMEHTOB, HO H OT APYPHX IPHYHH.

ﬂaJIEKO HE BCe paBHO, 6y}1y’l‘ JIH YacCTHYKH BellecTBa B
BHJE INAPDHKOB HJIH TIACTHHOK, pDMGOBH}lHHX HJIH HroJbya-
ThIX AJIMHHBIX KPHCTAJIIOB.

ﬂ.]m CBOMCTB BellecTBa PasJIHuHO, KaKk
MeX/ly COO0H STH MeJbyaHllne, HEBHIHMbIE B OObIYHBIH
ONTHYECKHI MHKDOCKOII YaCTHILbL.
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Koaviongnbie yacTuilbl (MHIENIb) HEJb3sl PasLiIsieTh B
CaMblil JIyUIIHii ONTHYECKHII MHKPOCKON, TaK OHH HHYTOXKHO
MadbL. Jley MOXKET MOMOUb TOJIBKO 3JEKTPOHHBI MHKPOCKOI.

MPOYHASI 3JACTUYHASI PE3HHA

[TpoBepite CllerKa majblieM N0 BHYTPEHHeH NOBEpPXHOCTH
neunoii maM camosapHoil TpyOw. ITaner samaukaercsi. On
CTaHET UepHbIM OT caH. Jljisi paGoThl meud caxa Bpei-
Ha. Ona 3acopsier OTBepCTHs TPYO, ABIM NPOXOAHT TMJIOXO,
T5ira  yMmeHbliaercs. Muorga cax<a 3aropaercs, Bbi3bIBas
NOKAaphI.

Karkercst, HHUEro HHTEPECHOTro B caxe HeT. Ho 310 TO/b-
KO TaKk Kaercs. Ha camom jese caka — upesBbluaiiHo LeH-
HBlil TPOAYKT JUIsi PE3HHOBOH MpoMbiTenHoeTH. OHA BXOAUT
B COCTAaB KaK HATYPAJbHOI, TAK H HCKYCCTBEHHOIH (CHHTETH-
YeCKOIt) pesHHBL.

IIpouHOCTh MHOTHX PE3UHOBBIX H3JEMHH H HX JOJTOBEY-
HOCTh 3aBHCSIT OT TOrO HEB3PAaYHOTO MPOAYKTA — CazKH.

Paamep OTAEJbHBIX MeNbUaiillliX YacTHYeK CaxKH H HX
B3aMHasl CBSI3b CHIIBHO BJHAIOT HA MEXaHHYECKYIO MPOUYHOCTh
H H3HOC PE3HHOBBIX H3JEJHIT.

Ho wacTuubl Cayxu HACTONBKO MaJibl [0 CBOMM pa3MepaM,
YTO PABLJALETH NOAPOOHOCTH HX CTPOEHHs B OObLIYHbI ONTH-
YeCKMii MHKPOCKON HEBO3MOKHO.

He snas pasmepoB
YACTHIL CAKH, MOJydalioT
PEsHHY CaMOro pasyuy-
HOTO KauecTsa, a NOTOM
YAMBJISIOTCS: TIOUEMY I0-
JIyueHHast pesuHa Majio-
5JACTHYHA M . pBeTCs,
BMECTO TOrO YTOOhI pac-
TAruBaThes? Jleanu  ee
BCEI/Ia OJIHHM H TeM 2Ke
METOAOM, HO B OJHON
HapTHH TOJydyaeTcss XO-
poiiast pe3nHa, a B JApy-
roit — Gpak. Oguu u Te
K€ TOPUHMH COCTABHLIX
yacTeH DPE3HHbI, OJHH H
TE€ Xe Temmeparypa H Tonkas caxa.
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CTpyKTypa KayuyKa B S/IEKTPOHHOM MHKpOCKOME.

JIIHTENIbHOCTD HArpPeBa, TOTO JKe KauecTBa Kayuyk, CJIOBOM
BCEe TO JKe CaMoe, a KauecTBO pesHHbl pasHoe!

B uem TyT meno?

[Touemy Tak monyyaercs?

OxaspiBaeTcsi, NPUYHHY HAJO HCKaTh B pPasMepax HacTHIl
CaXKy M B HX B3aHMHOM DaCHOJIOKEeHHH.

Ho KaK 2Ke onpefeuTh pa3Mep 3THX elle BHAUMBIX B OMTH-
YeCKMI"MHKPOCKON YaCTHI?

TyT-T0 ¥ NPHXOAHT HA MOMOIIH SJIEKTPOHHbIH MHKDOCKOI.
OH He TONBKO ONpE/esieT pa3Mep i B3aHMHOE PACIONOKEHHEe
YaCTHIL CayKH, HO H HX BHYTPEHHEe CTPOEHHE.

DJIeKTPOHHbI MHKPOCKOIN He omubercs. OH CBOGBPEMEHHO
YJIOBHT HECOOTBETCTBHE CaKH MPENbSBISEMBIM K Hell Tpe6o-
BaHUAM M COBEPUIEHHO TOYHO ONPEAENHT HPHYHMHEI Opaka
pesunbl. Bpak Oyner CBOEBPEMEHHO OOHAPYYKeH, a HapTHs
He/I06POKAYECTBEHHOH CaxH OyHer H3bATa H 3aMeHeHa
JIPYIOi.

Buyrpennee crpoenne (CTpyKTypy) camoro kayuyka, pe-
3HHDI U ITACTMACC TAKKE H3YUAIOT B SJIEKTPOHHOM MHKPOCKO-
1, H3TOTOBJISIT H3 HUX OYEHb TOHKHE MJICHKH.

DJIEKTPOHHBI MHKPOCKON, MPOHHKAS B NIYOHHY CTPOCHHS
BEIIECTB, MOMOraeT HaXOAUTh MpaBHIbHBIE CIOCOGHI 06pa-
GOTKH U IOJNYyYaTh BEICOKOE KAYeCTBO MPOLYKIIHH.
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PesunoBas 06be, KynJjieHHasi BaMH B MarasHHe, 6y11e1'
CJIY2KHTD JOJIFO, H PBAHBIE KaJIOIIH CTaHYT PEAKOCTHIO. HPPP
TOTOBJIEHHBIE M3 MaTEpPHAJIOB BbICOKOTO KauecTBd, BallM Ka-
JIOLIH JOJITO 6y}IyT BBIIVISIACTD, KaK HOBBIE.

CEKPET KPACKH

Kpacku nMelor Gosblioe 3HaYeHHe B TEXHHKE, NPOH3BOM-
cTBe U ObiTy. [TouTH BCe BEllH, OKDysKaOLIHE HAac, HOKPbI-
Thl cjioeM Kpacku. CreHbl, ION, MeOelb B KOMHATE, Npel-
METbl, CTOSIIINE Ha BalleM MHCHMEHHOM CTOJIE, KPOBAaTh — BCE
970 BBIKPALIEHO B Ty HJIM HHYIO Kpacky. yKesesHomopOKHbIE
U TpaMBai{HBIE BarOHBI, aBTOOYCHI, KPHILIM JKHJIBIX IOMOB H
MHOTO€ JApYyroe, YTo HaM MONAajaercs Ha KaxAOM Liary, mo-
KpLITO' Kpackoii. OHa mpujaer mpeaMeTaM KPAaCHBbIH, HSsII-
Hblll B M HMEeT OOJbIIOe NpaKTHYeCKOe 3HAYEHHE — mpe-
JIOXpaHsieT MHOTHe H3IENHs OT Paspylialollero AeHCTBHS
BOJISIHBIX MapOB, BOSAyXa M TeMIEPATYPHBIX KojeGamui. Bo
BIIaJKHOM BO3JyXe He Tak ObICTPO THHET [iePEBO, MOKPHITOe
TOHKHM CJIOEM KDACKH, He OKHCJISIOTCS METaJlJIbL

TIpouHOCTE 3aIIUTHBIX MOKDHITHE BO MHOTOM 3aBHCHT OT
BHYTPEHHEro CTpOeHHs! YacTHIL Kpacku. MHOl pas BEIKpACHIIb
KaKylo-HHOY /b Belllb, CMOTPHLIL— a Uepe3 KOPOTKOE BpeMs
Kpacka ysKe IOTpecKalach, MOKOPOGHJIACh, IMIENyUIHTCS, OT-
BaIHBAETCS.

Vsnenue CTasio HEKPACHBBIM, KAaKHM-TO pAGbIM, H, 4TO
camoe IJIaBHOe, HapyLIHJICs erO SallHTHbIH NOKPOB.

Jlpyras 2xe Kpacka, Ha0GOpOT, OUeHb CTOHKAS H JAEpIKHT-
Cst TONAMH IOUTH Ge3 H3MEHEHHSI.

‘Uou B3siTh, HAPAMED, KPacKy Auis MaTepuu. OxHa Kpacka
GBICTPO JIHHSET pH MEPBOIi JKe CTHPKe, a Ha APYTYIO He JeH-
CTBYIOT HU BBICOKAs TeMIepaTypa BOAbl H mapa; HH JLOXK/b,
HH CHET.

B ueM e TYT AeNo?

Tlouemy OxHa Kpacka Xopoma, a Apyras, H MO XHMHYe-
CKOMY COCTaBy H IO 'y BHAY COBE[ ) TaKas
Ke, Ha feJle HAKYHa He TOAHTCA?

Jleno B crpykType (BHYTDEHHEM CTPOCHHH) KDACKH.

3anurHbe CBOHCTBA KPACKH, €8 MPOYHOCTb M YCTOHYH-
BOCTh 3aBHCAT OT PA3MEPOB OTAENBHBIX YACTHUEK, OT HX (OP-
MBI (KPYrJIOH, KyOHYeCKOH, DPOMGOBHIHOMH, HUroJbYaToH) H
B3aHMHOTO PAaCIOJIOKEHHUSL.
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Mouexyasl remMoupainua. Yseanuenine — 45 000.

Hsyuenne 570l TOHKOI CTPYKTYPHI MOXKHO OCYLIECTBHTB,
TOJIBKO MOJIb3Y5ICh SMEKTPOHHBIM MHKPOCKOMOM.

CylecTByeT KpacHTellb, KOTOPbIH HA3bIBAETCA FeMOUHA- -
HHHOM. 5

ToNbKO B 3JIEKTPOHHDIH MHKPOCKON MOJKIO YBHIETH OT-
JieJIbHBIE MOJIeKYJIbI 3TOH Kpacki. Ha Mukpodgororpaduu onu
BLINISIAAT, KaK MaleHbKHe MapHKH, W HACTOJBKO Malbl, UTO
Ha MPOTSZKEHHH OJHOTO MHKPOHA MOKHO YMECTHTh Ooliee
TPUAUATH MOJEKYJ reMOUHaHHHA.

ITo Benmuune, opMe H B3AHMHOMY  DACHOJIONKEHHUIO
MOJIEKYJI MOKHO CYIHTh O KauecTBe 5TOro Kpacureus. Hu-
KaKie Apyrue MpHGOPLI, KpPOMe SJEKTPOHHOTO MHKPOCKO-
Iia, He HAai0T BO3MOKHOCTH PACCMOTPETh MOIEKYJBI TeMO-
LHAHHHA. :
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CEPEBPSHAS d9MYJIbCUS

Dororpauueckue KapTouKH GbIBAIOT pasHble. OnHm sc-
HBI€, YeTKHE, Apyrie TyMaHHbIE, Tyckabe. Ha oxun KapTouku
OpUATHO HOCMOTPeTh. CMOTPHIIL — i HE MOXKellb HaI000-
BaThCsl KaKHM-HHOYAb NOPTPETOM MM neiisaxeM. A Ha Apy-
THE H CMOTDETh HE XQUETCH: KaKHe-TO HescHble (PHrypbl, TPY-
HO pasyIMuHUMbie OYEPTAHHs JIMIA, HENOHATHbIE NPEIMETHI.

YacTo 5T0 OGBSCHAETCA ILIOXHM KAueCTBOM CBETOUYB-
CTBHTEIBHOMN SMyJbCHH, HAHECEHHOH HA (POTOMIACTHHKY HIIH
Ha (orobymary.

OMyJIbCHsl, HAHECEHHAsT TOHKHM CJIOeM Ha [JIACTHHKY, HA
nepBbIif B3NS/ Kaxercst cnuiomnoii. Ha caMowm ke meie oHa
COCTOHT H3 OT/EJbHBIX 3€PHBIEK CJIOMKHOIO XHMHUECKOTO
coeaunenns. UeM KpynHee 3epHBIIKH, TeM XyzKe NOJydaeTcs
H3oopaxkenne. M HaoGopoT: ueM ToHbIe, Menbye (hoTorpad-
yecKasi SMYJbCHs, TeM KauyecTBO (POTONIACTHHOK BBIIIE.

DJIEKTPOHHDI MHKDPOCKON MO3BOJISIET AETANbHO H3YUHTH
cTpoene (oTorpaUIECKUX SMyJbCHH H MPOIECChl, NPOHC-
Xofsme npy (ororpadupoanus. ITO NOMOraer noJydarh
CHHMKH BBEICOKOTO KauyecTBa.

Teneps, ycabiuas NpeaynpeJHTebHbIA Bo3riac (ororpa-
a: «CroKOHHO — CHHMAIO», Bbl JEHCTBHTEJIBLHO MOXKere GhITh
CHOKOHHBI 32 KauecTBO (DOTOCHHMKA.

Boicokoe KauecTBO (DOTOCHHMKOB OCOGEHHO BaiKHO MpH
CLEMKE MECTHOCTH C CaMOJIETOB H B JPYIHX OTBETCTBEHHBIX
paGorax.

IECTUTPAHHBIE KPHCTAJIJIMKH

“TuliHA — NpeKpacHbIi CTPOHTENbHbIT Matepnax. Us mee
JeNAIOT KHPIHYH /st OCTPOHKH MKHJBIX JOMOB, 3aBOJIOB H
abpuk. M3 rimHbl TakKe AeNaloT MOCYy: TOPLIKH, TaPeJKH,
MHCKH, YallKH i MHOroe jpyroe. OJHHM CJIOBOM, IVIMHA MpPH-
MEHSIeTCS] B CaMbIX PA3HOOOPA3HbIX OTPACTSX TEXHHKH.

ONEKTPOHHbIH MHKDOCKON C YCHEXOM HCHOJIb3YeTCs VISt
HCCJIEA0BAHUS] TOHKOTO CTPOGHHS NIHHBL II0/b3ysch STHM
NPHOOPOM, HCCJIeOBATENIH YBHAENH, HANDUMEp, YTO NJIMHH-
CTHII MHHEPAJ KAONHHHT COCTOHT H3 OYeHb TOHKHX IIECTH-
TPAHHBIX KPHCTAJUIMKOB, IIPO3PAUUbIX JJIsl  3JIEKTPOHHBIX
ayyeit.

3HaHHE TOHKONO CTPOEHHS DIIMHHCTBIX MHHEPAJIOB Ao
BOSMOXKHOCTb TNPABWJIBHO HX 06paGaTbiBaTh: ObUIH HOKO-
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Kaonunut. Ysemnuenne — 17 000.

6paHbl NOAXOAALIHE MaBJIEHHe NPH NPECCOBAHHH M TeMMepa-
Typa 0GKHra.

W3 romHBL CTanMH 110JIy4aTh MaTepHaJIbl Goslee BBICOKOTO
KauecTBa IpH MEHBIIeH 3aTpaTe TeXHHYECKHX H JEHEXKHBIX
CPEACTB,

D10 CTalo BO3MOXKHBIM TOJBKO MOTOMY, UYTO COBETCKHM
YUYEHBIM C IOMOIIBIO 3JIEKTPOHHOTO MHKpOCKONa yAaJoch
TNPOHUKHYTH B30POM B l‘.ﬂyﬁb BellecTea.

C TakuM JKe yCIeXOM, KaK IVIHHBI, HCCJELyIOT APYroi
Ba)KHbIH CTPOMTEJILHBIN MaTepHas — HeMeHT. ;

Or BesHuuHBL H (JOPMBI HACTHI[ LEMEHTA, a TAKXKe OT HX
B3aUMHOIO DACIOJIONKEHHST 3aBHCHT MPOYHOCTH 3JaHHH, MO-
CTOB, MJIOTHH W MHOTHX JAPYTLHX 2KeJ1e306€TOHHBIX coopyzKe-
HHH.

AJIMA3HBIA PESELL

DJeKTPOHHBI MHKPOCKOI TaK)Ke IIHPOKO MNpPHMEHSeTCs
JUIT HCCIIE€IOBAHHUS CTEKJa H K})a opa.

ITpounocTs H 3JeKTpPHYECKAs ycwouqnaoc’rh thapgoposbix
BBICOKOBOJIBTHEIX H30JISITOPOB 3aBHCAT OT COCTABa OT/EJbHBIX
MeJbuaiimx yacTun apdopa, or ux (GOPMEI W B3aHMHOIO

54



pacnonoxenns. Muorue apyrue najielus us crexna u hapho-
pa HCCJIEAYIOT C NOMOIIbIO SJIEKTPOHHOTO MHKDOCKONA.

OcoGeHHo GoJIblIOE 3HAYEHHE HMEET TOuHAs o6pa6oTka
BCEBO3MOXKHBIX J1a60PATOPHEIX (PH3HYECKHX MPHOOPOB.

JL31st nojIyuen st HeO6XOAHMOM TOUHOCTH CTEKIIO mIHpyIoT_
H nosupyor. Ho xak u uem Jyuine mumndyoBath 0 NONHPOBATH
CTEKJIO, YTOOBI Ha HEM He MOJYYHIOCH HH EIHHO, fakKe Ca-
MOif He3HAUHTEJNbHON HapanuHku? Kakoii cocras TIOPOILIKOB
(abpasuBoB) HYXHO BRIOHPATL AMIsi 00PAGOTKH CTEKJA TOTO
Hui HHOrO copra? C KaKoif CKOPOCTBIO Jiyulile BCErO MOJMHPO-
BaThb Crekn0? HyXHo Jin 9T0 jesath O4YeHb MeVIEHHO HJiH,
Hao6opor, GRICTPO?

Ha Bce a1t BONpOCH /1aeT OTBET JIEKTPOHHEL MUKPOCKON.
O 103BOJIAET C GOJIBIION TOUHOCTBIO ONPEEJHTD, KAK H UeM
Jiydiie 00pabaThiBaTh CTCKISHHBIE H3AeNHsI, MpeiHasHaueH-
HBI€ JUIS CJIOXKHBIX YCTAHOBOK.

OnnuyM 13 TaKuX BayKHBIX CTEKISAHHBIX HIENHH SBISET-
Cs TaK HaspiBaeMast AUGPAKIHOHHAS PeleTka. 1o (usuye-
CKHil npubop, ynorpediiseMbiii BO MHOTHX HAyYHBIX JaGOpa-
TOPHSAX JUISi CHIEKTPAJBHOTO aHAJIN3a.

Ilo Bupy nudpaxuuHoHHAsi pelleTKa OYeHb MpocTa H He-
3aMbIC/IoBaTa. DTO CTEKVIAHHAS KPYIJiasi WM NPSMOYTONbHAS
NJIACTHHKA, YKpEeIUIeHHasl B JJaGOPAaTOPHOM LUTaTuBe (MOA-
CTaBKe).

Ho 510 He o6bIuHas MuIacTiHKa. EC/IH BHHMATENBHO BIVIS-
JIeTECSL B HEE, TO MOXKHO 3aMETHTb, YTO OHa BCs HCHelipeHa
TOHYAHIINMI OUEHb POBHBIMH JIHHHSIMH — IITPHXAMH.

IIrpuxu naHOCATCS HA OYEHb TOUHBIX AGTHTENbHBIX MallH-

— podh padus Aupp i pemeTKit,



Hax. Ha oaus MuumMerp nosepxHocTH AupaKUHOHHOMN pe-
werks npuxoxurcs or 1000 xo 1500 nummi. Moxno ceGe
NpPECTaBHTh, KaKas 5T0 TOHKas paGoral

Paccrosinue Mexcty Kaxk/oil JHHHEH MeHee THICSYHOI 10-
JIH MHJTHMETpa. STH TOHYAIIHe IHHHH HAHOCATCSH HA CTEKJO
TIOCPE/ICTBOM AJIMA3HbIX PE3LOB. :

Ho xak mpoBeputh, NpaBHJALHO JIH HAHECEHH JHHHH aii-
MAaSHBIM Pe3lOM Ha CTeKJO, JOCTATOYHO I TOYHO BbiGpPaH
YPOJI, TIO\ KOTOPBIM HAHOCSTCSA LITPUXH?

DJIEKTPOHHbII MHKDPOCKOII TO3BOJISIET AATh OTBET i HA STOT
Bonpoc. POoTOCHUMKH AH(DPAKIHOHHOH PEIIETKH NpPH YBeJH-
uernnt B 10 ThiCAY pas i Gojiee MOMOraioT ONPEAENHTD Hpa-
BHJILHOCTh H TOYHOCTh HAHECEHHs] LITPHXOB Ha crekjao. Ha
(DOTOCHHMKE = OTUETIIHBO BLIDHCOBBIBAIOTCS CJEALI  PaGoTh
anMasHoro pesia. Eciin Kpas JHHMIT TOJYYaloTCst HEPOBHLIMIL
HJIH yTOJl MeXy HUMH BbIACDYKal HETOUHO, SJEKTPOHHbIN
MHKDOCKOI YKa)keT Ha 370. PaGOTHHKH, H3ROTOBJSIOIIIE
AH(PAKLHOHHbIE PELIeTKH, HEMENJIEHHO YCTPaHST Ae(eKTsl.

TToub3ysich  3JIEKTPOHHBIM  MHKPOCKOMOM, MOKHO Oy~
YaTbh M3JEJHS HCKIIOUHTENBHO BBICOKOTO KauecTBa. 2

CEPEBPSIHBIE OCTPOBKH

BecbMa MoJIe3HbIM OKa3bIBAETCs 3JeKTPOHHBI MilKPOCKOI
IpH H3YYEHHH TOHKHX METaJNIHYECKHX CJOEB, MOJyJaeMbIX
HCIapeHneM B BaKyyMe WM KaTONHBIM DaCHbUICHHEM.

Ilpu uaroToBiIeHHH (OTO3TEMEHTOB, STHX UYIECHBIX K-
TPHUYECKHX IV1a3, TOHUYAMIIHIT CJIOH Ie3Hs WJIH APYroro CBETO-
YYBCTBHTEJILHOTO MeTajljla HAHOCHTCST Ha CepeOpsiHyio MOA-
KJI1a/IKy BHYTPH CTeKJISHHON KOJOGOYKH.

OT npaBHILHOTO pacHpesiellennst STHX TOHYANIINX CJIOEB
MeTa/la Ha NOBEPXHOCTH CTEKISHHOH KOJOOYKH M OT HX
CTPYKTYpPhI 3aBHCAT (hH3HUECKHE CBOHCTBA TJIEHOK M HX J0JIO-
BEYHOCTb.

Ha nepBblil B3riIsj TOHKHIT CJIOH cepeGpa, HCMAPEHHOTO B
BaKyyMe, Ka)ercsi CIVIOLIHbIM H PaBHOMEPHO pacHpefieneH-
HBIM. HO SHEKTPOHthﬁ MHKPOCKON HAM NOKA3bIBAeT, YTO 3TOT
CJIOH He CIJIOLIHOM H, Cepedpo JIEXKHT MelbualliiMu KyCouKa-
MH, PACIOJIOXKEHHBIMH B BHJE OTAEJbHBIX OCTPOBKOB. J100H-
BasCh H3MeJbUeHHs ITHX KYCOYKOB MeTaJjia, IMOJydyaior
GoJiee paBHOMEpPHYIO IIeHKY. Hem paBHOMepHee CIIOi MeTal-
Jia, H3 KOTOPOTO CjejaHa IJIEHKA, TeM OH Jiyylie B paGore.
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30PKHH TOMOILHUK KOHTPOJIEPA

BricTpo MUHMTCs TOBapHBI MOE3N, paspesast CTalbHON
TpyAbio BosfyX. Houb. PUTMHYHO MOCTYKHBAIOT KOJeca Baro-
HOB Ha CTBIKAaX pesbcoB. Bce cmokoiino u ThXo. IMToesxnas
Gpuraja H He NOJO3PEBACT O IPO3HON OMACHOCTH, HaBHCHISH
HaJl JKeJIe3HOMOPOKHEIM COCTaBOM.

Ho Bor Gosburas cranmusi. OCMOTPUIMKH C (OHAPAMH B
pyKax NpoBEpSIOT HCHPaBHOCTb BaroHOB. OHH MPOCTYKHBAIOT
KoJleca H OCH BArOHOB, 3alVIA/BIBAIOT B OyKChl. MIX uyTKuif
CJIyX yJIaBJHBAeT MaJeiilyio HeHCnPaBHOCTD.

Bor y>xe nmpoBepeHo HeCKOJIbKO BaroHoB. Ele HeMHOro —
H noesy OyzieT paspelieHo ciexobath Aauibuie. Ho uto 310?
¥ 0/1HOTO BaroHa OCMOTPIIHKH 3aziepxaiuch. Okazanoch, To
JIONHYJIa IIeHKa OCH.

He nposiBH OCMOTPIIHKH JOCTATOYHO GAHTENLHOCTH, KPY-
nienHe moesna Gbuio Gbl HeMHHYeMO. IloruGau 6bl, GbiTh MO-
JKET, YeJIOBEYECKHE JKH3HH M TBICAYH TOHH IEHHBIX IPY30B...

ITouemy ke Jommysia 0ch? DTOMy BHHOH GBI MHKDPOCKO-
MHYECKHH MHD KPHCTAJJIOB MeTajljia, M3 KOTOPOro oHa Gblia
uaroropynena. IlpaBna, Takue ciayuau peiaxd. Ho uroGbl ux
He GBIIO COBCEM, HEOGXOMMO THIATENBHOE H3yUeHHe Mejbyati-
IIEr0 MHPA KPHCTAJLIOB, JETAJbHO pAcCMOTPETh KOTOPBIi
Mbl MOKeM KpoMe ADYPHX METOJOB, NMOJb3YsICh H JIEKTPOH-
HBIM MHKDOCKOMOM.

Ilepen Hamu rajgkasr NMOBEPXHOCTh KycOuka MeraJia,
HEMOJBHXKHAS MJIOCKOCTh. DTOT MeTalll GyJeT HCHOJIb30BaH
JIsT HBTOTOBJIEHHST OTBETCTBEHHOTO COOpyzeHHs. OH NMOMKeH
GBIT NPOYEH H CIOCOGEH NMPOTHBOCTOSITH PA3PYIIHTETLHOMN
cusie Bpemenn. Ero Hy»KHO BCECTOPOHHE HCCJIEI0BATh.

Mozker GbITb, OH HE TOAHTCS IJIsi H3TOTOBJIEHHS BaXKHOTO
COOPYIKEHHsT H €ro Jydlle HCIONb30BaTh B APYrHX, MeHee
OTBETCTBEHHBIX CIyYasx?

ITocTposiT H3 TaKOro Merauia KeJe3HOIOPOXKHBIN MOCT,
OH MOCTONT HEKOTOpOe BpeMs, a moroM pyxuer! Heabss my-
cKath MeTaJT B paGoTy, MpeaBapHTeNbHO BCECTOPOHHE €ro
HE HCC/Ie/IoBaB,

Ho xak ke HCObITaTh B JIEKTPOHHOM MHKDOCKONE 3TOT
KyCcOK Meraiua? Befb /i1 SJIEKTPOHHBIX JIyueil OH Hempo-
3pauen. MOXKHO BbIp€3aTh H3 HEro TOHUAHIIYIO MVIACTHHKY,
HO U OHA Oyler HempoHHIaeMa JJIs SJIEKTPOHHBIX JIyuei.
Buauanie Kasalsock, YTO H3yYEHHE MOJ JEKTPOHHBIM MHKpPO-
CKONOM MerTaJlioB — 3ajaya Hepaspeunmas.
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Du3NKH 1 XHMAKH OGOIITH 3T0 3aTpyAHenne. OHE HaKna-
JIBIBAIOT Ha KYCOUEK MeTaJla TOHKYIO INIEHKY MPO3PayHOro
Jaka. JIEIK BbICBIXA€T, H ero MnJjeHKa IJIOTHO NPHJIHMNAET K Me-
Tany. OGpasoBaBIIyIOCs MJIEHKY OCTOPOKHO CHHMAIOT.

Jlast sToro o6pasen Merajia MOTPYKaioT B BOMY, e OT
HEro IJeHKa Jaka Jerko orgensiercs. Ha cropoHe mieHKH,
oGpalleHHol K MeTauly, 3anedarsieBaloTcs Bce TOHUAHIIHE
JeTaji CTPOEHHH €ro NOBEPXHOCTH.

Hﬂeﬂl{a—STO CJIENOK. DTO KpOLUE‘lHaH Macka, cHsiTas C g
«JIHIa» MeTtaJiia. B 3JIEI(TPDHHOM MHKPOCKOHE MbI  BHJAHM
TOYHOE OTOGParKeHHe MOBEPXHOCTH MeTaJlia.

YesroBeyeckoMy BOOGPaskeHHIO TPYAHO HA MNEPBEIX MOpax
Npe/ICTaBHTh, KaK Melbyaliililie YacTHIbI KAKOrO-THOO Meral-
q1a, aGCOMIOTHO HEBHAHMEIE, BIAPYT MOSIBJAIOTCA B IOJE Ha-
mero 3peHHst. [TepeJ; HAWIMMH TJla3aMH BO3HHKAeT NHKHH H
JKUBOTIHCHBIH MHD: IVILIGHI, yTECEHI, PONACTH, CHEroBhle Bep-
IIHHB], H3BHJHCTEIE TPEIIWHEL BOT 4TO BHIHO HA NMOMEIIEH-
HOH B MHKDOCKOI TOHYalillell MNeHKe JaKa.

@ @

Monyuenne cienkos. Ciesa — MOBEPXHOCTb MeTajia, B LEHTpE —
OBEPXHOCTH C PeMJIHKOMH, Crpana — CHATAA pemHKa.

DJIeKTPOHHBIH MHKPOCKON pPacCKasblBaeT HCCJIEI0BATENIo,
HACKOJIBKO MPHTOeH METajll Jisi MOCTPOHKH H UTO HYXKHO C
HHM cfiesiath, YToGbl OH OBLI MpOuHEe, Kpemye.

Mozxer GbITb, peKIe YeM H3 3TOTO MEeTajlla H3TOTOBJATH
OTBETCTBEHHbIE [€TaJlH, ero Hy»KHO JOMOJHHTENBHO 06pato-
TaTh: HArpeTh JIO ONpEJeNeHHOi TeMmepaTyphl, OXJaiuTh €
TOH HMJIH MHOH CKOPOCTbIO, BTOPHYHO NPONYCTHTH Yepes mpo-
KarTdblil CTaH H Tak naee.

¥V 2J1eKTPOHHOTO MHKPOCKONA CBOMH SI3bIK, KOTOPbIH 3HAIOT
TOJIBKO JIIOAH, C HEM paGortatomue. JIia OcTalbHbIX, HEMo-
CBSILIEHHBIX, STOT SI3BIK HeMOHsTeH. Fcenenopartemo ke €o-
BEpLIEHHO SICHO, UTO 03HAYAEeT BOH Ta TOYKA, BOT 3Ta TPELIHH-
Ka WJIH HCKPSIIHICSA B 3/EKTPOHHBIX JIydyaX H3JIOM KPOLIEYHO-
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ro kycouka Meranna. OH OAHMH yMeeT pasroBapuBath C
SMEKTPOHHBIM MHKPOCKOTIOM Ha €T f3biKe.

Mayuenue MeTaJIOB MOJ 3MEKTPOHHBIM MHKPOCKOMOM
JIaeT BO3MOXKHOCTH [0-HOBOMY ONDEJENsTh HX CTPOEHHe,
BCKpBIBATH CEKPEThl CTOHKOCTH MPOTHB' OKHCIeHHS! (KOPPO3UH)
1 MHOTOE JIpyroe.

B Mup 0ECKOHEUHO MaJlbiX BEIHUHH BBONHT HelOBeKa
SJIEKTPOHHBIN MHKPOCKOM. DTOT HCKIIOYHTENBHBI MO CBOEH
CJIOXKHOCTH M TOHKOCTH amfapar OTKPhIBAeT Mepeji COBETCKOi
HAYKOli mnpoyajiiiie NEPCIeKTHBL! B 06/IaCTH JaJIbHeliIIero
HCCIIEAOBAHHST TaifH NPHPOMIBL

MO)XHUPATE/Ib JKEJIE3A

Korza cMOTpHIIL Ha 2Kejie30, IOKPEITOE PIKaBUHHOH, CTa-
HOBHTCS rpycTHO. CTOHT JIH B MOJIE JKeJle3Hasi MauTa BbICOKO-
BOJILTHOIl JIMHHH 3JEKTPONepesiaut, C KOTOPOH yKe HaBHO
COIIEJT 3AUUTHEL CJIOil OKPACKH, BAJIFETCS JIH BO ABOPE 3aBO-
Jla MAllHHA, H3BbeJeHHAs DIKABUHHOH, HEBOJILHO AyMaemb,
BO 4YTO 3TO OGXOAHTCSA TOCYZAPCTBY.

Ha Bcem 3eMHOM Liape prKaBuHHa, 3TO CTOIHKOE XHMHUE-
CKOE COE{HHEHHE JKee3a C KHCIOPOLOM, KCHE/AeT» eZKET0AHO
MHJUIHOHBI TOHH uHcTOro Merasna. Jlo6wiToe € KoJoccalb-
HBIM TPYZOM B HEApax 3eMJH H 06paGoTaHHOe JKeeso rH-
HeT GyKBaJbHO HA TIyasax.

BosbMuTe Apyroii Meramr — amomurnit. Ilpenmer us
alIOMHHHAST MOKET MPOCTOATh MHOIO JIET Ha OTKPLITOM BO3-
ZyXe H Beerfa GyAer BLINIANETh KAk HOBbIML

Uem 310 00BsICHHTH? Ilouemy 2Keneso MOABEPraercs
pasberaolieMy AefiCTBHIO KHCJIOPOAA, a alOMUHUI HET?

DJIeKTPOHHEIH MUKPOCKON Jajl OTBET H Ha STOT BOMPOC.
ﬂosepxaocn aMIOMHHHS BCerZa MOKPhITAa TOHUAMHINEl MieH-
KOl OKHCH, PEeLOXPAHSIONIell METall OT JalbHEeHlero OKuc-
Jienust. Ilpu paccMaTPUBaHHH MNIEHKH OKHCH AJIOMHHHS B
9JEKTPOHHOM MHKPOCKOIE 0Ka3aJioch, UTO 3Ta MJIeHKa CIIIOLI-
Hasi, a He mopucras. [103TOMy OHa He MpONyCKaeT KHCIO0poAa
B mIyOb Merajsia W NPEJOXDAHSeT aNOMHHHE OT AajbHeli-
LIEr0 OKHCJIEHHS.

Korza e nocMOTpenn B 3JEKTPOHHBIH MHKDPOCKON Ha
P2KaBUMHY, TO YBUJENH COBCeM apyroe. PixasunHa He naer
CINIOLIHBIX IJIEHOK, H MEXy OTIAeJIbHBIMH €€ KPUCTAJIHKAMH
HMeIOoTCs 0YeHb GOJIbIINE NPOCBETEI, MOPEI H TpeluHeL. Yepes
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T b Vs — 17 500.

3TH TNPOCBETHl H INOCTymaeT KHCJIOPOX, OKHCJISIONTH OiuH
CJIOfi JKesie3a 3a APYTHM BCe NIyGiKke H ray6rice.

Ysuas TPUYHHBl P2KABJEHHST 2Keje3a, COBETCKHE YYEeHBIe
paspaGoraynu Gosiee MPOCThie W HaJEXKHbBIE CIOCOOHI ero 3a-
LIHTBLL

3AKJIIOYEHHUE

B cambix pasnooGpasHblX OGMACTSX HAYKH H TEXHHKH
SIEKTPOHHbIH MHKDOCKOM JaJl yKe BechMa LEHHYIO MOMOIIb.
DJIEKTPOHHAST MHKDOCKOMHS 3aBOeBaia cebe MPOYHOE W MO-
UETHO® MECTO CpelH HOBbIX METOIOB HCCJE/lOBAHHS.

DIIeKTPOHHBI MHKPOCKOT — 3TO MOCIe/[lee CJIOBO TeXHH-
KH — HEOOXOZUM MOYTH BO BCAKOM Ba)KHOM HAYUHOM OMbITE.

Orxozar Ha 3ajuuil MiaH rpyGble, HecoBepUIeRHbIE CIO-
COGHI HAYYHBIX HCCJIE/IOBAHMIT, HE JaBABIIHE TOYHOH KapTHHbI
siBJIeRuil npuposiel. Yenosek Bce NIyGKe i NyG<e NPOHHKAET
B TafiHpl, CKPHITBIE OT €ro nias. DJIeKTPOHHbIA MHKPOCKOIN
SIBJISIGTCS JUIS HErO OTHYHLIM M 30PKHM HOMOUIHHKOM.

CoBerckHe yueHble YCHIEHHO PaGOTAIOT Hak AallbHEHHIEM
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YCOBEDUIEHCTBOBAHHEM STOrO 3aMeuaTebHOrO mpHGOpa H
CTapaloTCsl ero anmmaparypy CHeNaTh ellle Mpolle, HajexkHee
u TouHee. Ham Hy»HbBI KaK MOIIHbIE SJEKTPOHHBIE MHKDO-
CKOIIBI, TaK H MaJleHbKHe, yZOGHbIe, OPTATHBHEIE, HO Jal0-
LHEe JOCTATOYHOE MAJIS NMPAKTHUECKHX HeJieH yBeJHYeHHe.

CoBercKie CIeNHaTucThl PaspaboTaiy I TaKHe SJeKTPOH-
Hble MHKpOCKOTbL. ITo pasmepam OHH He GoJbllle OGBIYHOTO,
ONTHYECKOTO MHKPOCKONA, HO JalOT yBEJHYEHHE HE B JBE Thl-
CsuH, KaK TOT, a B J(BA/laTh THICSY pas.

D10 U _He Bejuuaiilliee JOCTHKEHHE COBETCKOH HayKH H
texnukn! Takue anmapaTsl OYeHb MPOCTBI, C HHMH JIETKO
MO2KeT 06pallaThCsl MOUTH Ka(Iblii YeJOBEK.

Mano0GheMHEIe  SJIEKTPOHHBIE  MHKDOCKONBI OyAyT He
TOJIBKO B Ka»</10if HayuHOH JIaGopaTopuy, HO H Ha NPOH3BOJ-
CTBE, B CEJIbCKOM XO3sfiCTBe, B KaXJOi paiOHHON NMOJIHKJIH-
HHKe. MHOrHe HAIlM Hay4YHO-HCCJIEOBATEJLCKHE HHCTHTYThHI
yzKe paGoTaioT ¢ mepBbiMH 00pasiiaMH COBETCKHX 3JIeKTPOH-
HBIX MHKDOCKOIIOB.

3aKOHE O NSTHJIETHEM [JIaHe BOCCTAHOBJIEHHS H PA3BH-
Tus HapogHoro xossiictea CCCP na 1946—1950 roze! ckasa-
HO: «OpranusoBaTh MPOH3BOJCTBO SJIEKTPOHHEIX MHKPOCKO-
NOB JJIsl BHEADEHHSI HX B HAyYHO-HCC/IEI0BATENBCKHX HHCTH-
Tyrax CCCP».

910 yxe nenaercs. Ceijuac OpPraHH30BaHO BaBOJCKOE
NPOH3BOJICTBO COBETCKHX SJIEKTPOHHBIX MHKPOCKOINOB.

B mexanexoM OyaylieM 5JEKTPOHHbI MHKDOCKON CTaHET
OJIHHM M3 CaMBIX PacmpOCTPAaHEHHBIX JaGOpPaTOPHBIX MPHGO-
POB, TaKUM K€, KaK OOBIUHBIE, ONTHYECKHE yBeJHUHBAIOLIHE
npHGOpEL. [IpHMeHeHHe 5JIeKTPOHHBIX MHKDOCKONOB B pas-
JIHYHBIX OOJIACTHAX HAUIEr0 HAPOMHOTO XO3AHCTBA H HAYKH
TNOMOZKET JIyullle H IOJIHee HCIOJb30BaTh GOraTCTBA HamIeH
POJHHBI /NI HYJKJ COIHAJHCTHYECKOIO OGUIECTBA.

GHONOrHH 3JIEKTPOHHbIE MHKDPOCKONBEI MOMOLYT
YUEHBIM Paso6paThesl B CTPOCHHH HEPBHOMH CHCTEMEI H MO3TO-
BBIX TKaHeil, H3YUHTb 3aKOHHI HEDBHOTO BO3OYXK/JIEHUS H NO-
HATH CYIIHOCTH HEPBHOTO TOKa. A 0OTCIOfd yXKe HENAJeKo 10
MOJIHOTO PACKPBITHSI BENHKOH TalfHEI HPHPOJAB — YeJoBeye-
CKOTO MBIIIEHHS.

DJIEKTPOHHBI MHKDOCKOI MOMOKET H3YYHTh CTPOEHHE
GeJiKa, STOro H3YMHTEJNHHOrO MO CBOHM CBOHCTBAM HPOAYKTA
JIeATeNIBHOCTH MPHPO/EL K3yuenne GelKOBBIX MOJEKYJI, YCJIO-
BHl HX 06pa3oBaHHus, KH3HH H pacnaja eme GiHzKe NPHIBH-
HET YYeHbIX K PelIeHHIO OMHOH H3 CaMblX TAHHCTBEHHBIX 3ara-
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JIOK NpPHPOJbI — CYIIHOCTH H3HH. Kak sapojuiach XH3Hb
Ha Hameii 3emne? Bo3MOXKHA JIH JKH3Hb Ha JPYTHX MJIaHETax
COJTHEYHOH CHCTEMBI H Kakine ()OpMbl OHA TaM NpPHHMMAeT?
Kak HcKyccTBeHHG c03jaTh OpraHHueckoe GenkOBOe Belle-
cTBO? PelliiTh BCE 9TH BONPOCH! NMOMOKET HAIIMM HCCJIeL0-
BaTEJIAM 3JIEKTPOHHBIH MHKDOCKOIL.

B MUKDOGHONOrHH 3JIEKTPOHHBIN MHKDOCKOIN I0-
3BOJIHT N0ApoGHEee H3yuHTb MHKPOGOB, BPEAHbIX JJA YeJjo-
BEKa, JKHBOTHBIX H PACTEHHI!, H HAHTH IOAXOASAIIHE CPEACTBA
X ynuuroxkenus. He Gyayr 3a0biThl H MOJI€3Hble TPHOKH H
GakTepui, BHI3bIBAIONIHE OpPOXKEHHE, yJIyUIIAIOUHe KaueCTBO
THIEBBIX NPOAYKTOB, CIOCOGCTBYIOLIHE MJIOAOPOLHIO MOUBKI
H T. 1.

UenoBeK, BOOPYKEHHBI 3HAHMAMH, IOJYYEHHBIMH HM
GJrarojiapsi 371eKTPOHHOMY MHKPOCKOIY, HOMOKET MOJIe3HBIM
GaKTepHsAM PacTH H Pa3MHOXKATBCSI.

MeJHIIHHE 3IeKTPOHHEII MHKDPOCKON HOMOKET
HCCJIE/IOBATENISIM HAliTH NOAXOASIIHE CPeACTBa GOpPLOHI ¢ 3a-
PasHBIMH H JPYTHMH 3a00JIeBAHHSAMH, CTEpPeTh C JIHIA 3€MJIH
60JIESHH, OT KOTOPBIX CTPaJao PAHbILIE YENOBEUECTBO:

C Kax</IbIM HOBBIM HCCIIe[IOBAHHEM YueHBIe Bee OIMKe H
GJiizKe MOAXOAAT K MOJNHOMY YHHUTOXKEHHIO 3a60/eBaHuil.

YakacHasu Gosesub pak Oyaer noGex<aeHa COBETCKHMH
YUEHBIMH, H B 9TOH noGeje HeMaJlyio poJib ChIrPAaeT SJMEKTPOH-
HBIl MHKDPOCKOII. DJIEKTPOHHbIA MHKPOCKOI NMO3BOJHT JHOAAM
GOpOTHCS CO CTApPOCTHIO H NpeKAeBpeMeHHOH cMepThio. O
NOMOZKET H3YYHTh MPOLECC CTApeHHs H H3bICKATh CPEACTBA
ﬁpO}IJ[eHHﬁ JKH3HH.

B (u3HKe 3eKTPOHHbIA MHKPOCKON COPBET MOKPHIRA-
JIO CO MHOTHX TaifH CTPOEHHS BellecTBa.

CoBerckie yueHble, BOOPYIKEHHble SJIEKTPOHHBIM MHKDO-
CKOIIOM, ellle Aaviblie NPOHHKHYT B30POM B DVIyGHHEI HEBEJIO-
MOrO MHPa aTOMOB H MOJIEKYI.

HekoTtopble MOJIeKyJbl yiKe H cefiiac MOXHO yBHAETb B
SJIeKTPOHHBIH MHKPOCKOMN I H3MEPHTH HX BEJHUHHY.

XHMHH 3JIEKTPOHHBIH MHKPOCKON MOMOZKET HCCHIEN0-
BaTeJIsIM OTKPBITH HOBBIE XHMHUECKHE BeIecTBa CJIOXKHOTO
CTPOEHHS, KOTOPbIe OblIH HEH3BECTHEI paHee. XHMHKH HalAyT
CIOCOGEI NMOJyYeHHs TAKHX COEJMHEHHI, O KOTOPHIX PaHbIIe
HE MOIVIM H MeuTaTh.

B MeTannypruu 3JIeKTPOHHBIA MHKPOCKON MO3BO-
JINT [0-HOBOMY MOOHTH K TIOJYdeHHIO METAJIOB H HX CIjia-
BOB BBICOKOTO KauecTBa.
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IToxgpoGHOe H3ydeHHe 3aKOHOB 00pa30BaHHs H POCTA KPH-
CTaJIJIOB Pa3JHYHBIX METaJVIOB U CIJIABOB [ACT BO3MOMKHOCTH
YJIYULIHTh KaYeCTBO METAJJIHYECKHX H3Je/IHH.

Bynyr naiigens! Gosee palHOHANbHBIE CIOCOOE 06pa6oT-
KH METaJNIOB H HX CIJIaBOB JUIsl MIOJyUeHHS BBICOKOH NPOUHO-
CTH H J0AroBeyHocTH. CBepXNpOoYHbie H OIHOBPEMEHHO CBEpX-
JIETKHE CIJIABBI JUIs aBHAIMH, PEAKTHBHOH TEXHHKH H JPYTHX
BaXKHBIX OTPACJIeil IPOMBIIIIEHHOCTH MBI HOJyYHM Garofaps
NPHMEHEHHIO SJEKTPOHHBIX MHKDOCKOINOB.

CeNbCKOM XO035HCTBE OSIEKTPOHHBII MHKDO-
CKOIl [IOMOZKET HAHTH CHOCOOh! MOBBINIEHHS yPOXKAHHOCTH H
CO3/aHHsI HOBBLIX BHJIOB MOPO3OYCTOMUMBEIX KYJIBTYD.

Vsyuenne BHYTPEHHEro CTPOGHHSI 3apOJIbINIEl 3epeH,
IJIOXO BHAHMBIX B ONTHUECKHE MHKDOCKONBI, 3aKOHOB pOCTA
H ONBUIEHHS! PAacTeHHil 1 XJEGHBIX 3JIaKOB — BCe 3TO MyTh K
JlasibHeliIIeMy YBeJIHUeHHIO YPOKaiHOCTH.

DJIeKTPOHHBIl  MHKPOCKON ~NOKa)<eT  HCCJIEI0BATEISIM
CTPOEHHE MOYBbI, HA KOTOPOIi MPOH3PACTAIOT MOJIe3Hble pacTe-
HHsl, NOMOXKET HaliTH ChHocoGhl yJIyullenus 00paGoTKh
3EMJTH.

DJIeKTPOHHBI MHKPOCKON OKAKET HeOLeHAMble YCIyrH
MHYYPHHIAM, CO3AIONINM HOBble COpTa XJeGHBIX 3/1aKOB,
oBolell H (PYKTOB.

Bo Bcex Apyrux oGnacTsix HayKH, TEXHHKH, NDOMBIIIVICH-
HOCTH H CeJbCKOTO XO351iiCTBa 9/J1€KTPOHHbIH MHUKPOCKON Hali-
JIET CaMoe HIHPOKOe MpHMEHEHHe.

TlpeameTsl BUANMOTO MHPA CKIAJABIBAIOTCH H3 HHYTOXKHbIX
no cBouM pasmepam yactuu. CBOHCTBA 3THX NPEAMETOB 3a-
BHCAT OT TOHYAJMIErO CTPOEHHs YACTHI, HX COCTABJSIONIHX.

DJIEKTPOHHBI MHKDPOCKOMN HaeT OPOMHbIE BO3MOMKHOCTH
JUIsT H3YHEHHsT MHKPOCKONHYECKOro CTPOGHHS BEIIECTB H HX
CBOIiCTB.

Hamn yuensie — (pu3ukH, XUMHKH, GHOJIOTH, MNOYBOBE/bI,
HHXEHEDbl W MEeJHKH — NOMy4HJH JONOJHHTENLHOE OpY2KHE
B Oopb0e 3a [M03HaHHE UPHPOMbL, 3a elle Gojee NOJNHOE
HCMOJIb30BAHHE €€ B. HHTEPeCax COBETCKOro Hapoja.

Bor mnouemy usoOperareiib 3J1KTPOHHOrO MHKDPOCKONA
akanemuk JleGeieB YNOCTOEH BBICOKOH HArpajbl — 3BaHHS
gaypeara CraJHHCKON npeMuH.
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