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ITO UHTEPECHO

...Kak coOpatb paccesiHHyI0 B IPOCTpaHCTBE, Kak Obl yke YCHYBILYIO 3Hepruio? OueBUIHO,
CYILIECTBYIOT €CTECTBEHHbIE IPUPOJIHBIE MPOLIECCH, OBBIIIAIOIINE €€ KAUECTBO JI0 MCXOIHOTO 3HaYe-
HUS.

IT0 He HeKMe CIIOKHbIE TPUOOPHI. Bee nponcxoqut camo coboii. Hago muib ymeTs BUIETD.

Topsiumil yallHUK, BBICTABJIEHHBI HA CTOJ, OTAAET SHEPrUI0 B MPOCTPAHCTBO — CTOJY, MOTO-
KaM BO31yXa, U T. A. C Te4eHneM BPEMEHU OH OCTBIBAET. [|BUKEHME MOJIEKYJI PABHOMEPHO pacIipe-
AeJAeTCA B OKPYXKAIOIIEN Cpefie. DHEprus BBICOKOTO NOPSIKA UCUYE3/1a, CMEHUBILIVCH PABHOMEPHBIM
Teru10BbIM (poHOM. BosMoxkeH s oOparHblii ipouiecc? [lepenanyTcs M B OnpesiesieHHOM ciydae,
MMITYJIbCBI U3 CPeJlbl YaHUKY, BCKUITUT JIM OH MPSIMO Ha BallleM KYXOHHOM cToJie?

VIMEHHO Tak J0JKHO POUCXOIUTh, €CJIM B IIPUPOJIE, OT HaYajla BPEMEH, CyLECTBYET Kpyro-
BOPOT SHEPrum.

OpHa 13 NIepBbIX MyOJIMKAINIA aBTOpa Ha 9Ty TeMy — cTaThst B « TM», Ned, 2000 r:

«Yem orTuaeTcsi 0ObEKT MaKpOMUPA — MOHOJIUT — OT O0J1aKa IMbUTH, TIOyY€HHOTO B PE3yJib-
TaTe ero JIOJroro NepeTUpaHus 1 Moceyoero BCTpsaxuBaHusi? OOIIen3BeCTHO: IIOIAIbIO COTIPH-
KOCHOBEHHUSI CO Cpeioit Ipyroii ¢assl, HanpumMep, ¢ ra3oM. IIoToMy-To B OpOIIKaxX MPOUCXOAAT Te
XMMHUYECKHE PEAKIIMH, KOTOPbIE COBEPLIEHHO HE 3aTParuBaloT MOHOIUTHI, — jKeJIE3HbIE OIUJIKY TOPSIT
B BO3/lyX€, TOI/la KaK >KeJIe3HbIN I'BO3/Ib, — Pa3B€ UTO B YUCTOM KHUCJIOPOJE. . .
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IIblieBoit nazep?

Ho BoT Bompoc — a 4To MpOMCXOOUT MPU U3METbYEHUH MOHOJIUTA WJIH, HA0OOPOT, CIUMTAaHUM
IIBUIA CHOBA B MOHOJIUT CO CIIEKTPOM U3JTy4eHUs-norioeHus? IIpuzoBeM Ha MOMOI1b 3aKOHbI KBaH-
TOBOU (PUBUKHU.

B mononmte criekTp mpoOeraeT Bce SHEPreTUUecKre YPOBHU, KOTOPBIX — TEOPETHUECKH —
CTOJIbKO K€, CKOJIBKO aTOMOB B TeJie. B rase ke oT/iesibHble aTOMbl U3Ty4al0T CaMOCTOSITENILHO, BCETO
Ha HECKOJIbKMX YpoBHSX. HO Korjga mosiBisIOTCSl aTOMBI-COCEIN, YPOBHU CIOBHUIAIOTCS TaK, YTOOBI
HE TIOBTOPSATH JAPYT [Ipyra, — padoTaeT MpUHIIMIT 3arpeTa, BBEJCHHbI B Hadyane XX B. Bonbgran-
rom [laynu: He MOXeT ObITh CBS3aHHBIX MEX/1y COOO0I aTOMOB, SHEPreTHUECKHE MapaMeTpbl KOTOPBIX
MOJTHOCTBIO OIMHAKOBBI.

Ho nopo1iok — npomexyToyHOe COCTOSIHME MEXy ra30oM U TBepAbIM TesioM. [lo-Bugumomy,
PE3KOI TPAHUIIBI, HA KOTOPOUM CBOWCTBA MEHSIOTCS CKaYKOOOpa3HO, MPOBECTH Henb3s. U cooTBeT-
CTBEHHO, CIIEKTP IbUIEBOr0 0o0JIaKka, Mo Mepe IpoOieHus JacTull, OyleT MpUOIKaThCs K CIIEKTPY
rasa.

Ho 4ro npowu3soiiaer, eciu CrycTuth ero 10 o0bemMa nepBoHaYaIbHOr0 MOHOJIUTA?

[Ipu cnustHUM, IOMYCTUM, CTa YaCTHUI, KaXblii SHEPreTUIeCKUI ypOBEHb 3alIMyT cpasy CTO
aToMoB. UTOOBI BOCCTAHOBUTD MOPSIOK, IPUHATHIA B MUKPOMUPE, KaXKIbI 13 TAKUX TIEPEHACHIIIIEH-
HBIX YPOBHEH OyIIeT CTPEMUTBCS PACIIENIUTHCS HA COTHIO U30JIMPOBAaHHBIX JIMHUH criekTpa. Hanbornee
€CTECTBEHHBII MyTh BOCCTAHOBJICHHS SHEPTEeTUUECKON NepapXuK IJis aTOMOB BHOBb 00pPa30BaHHOTO
MOHOJIUTA — U3JIyYUTh OMNPE/ICIEHHOE KOJIMYECTBO JIEKTPOMArHUTHBIX KBAaHTOB. Clie0BaTesbHO,
CTYIIIEHHOE 00JIaKO MUY CTAHET B IIEJIOM XOJIOAHEE OKPYXKAIOIIEH Cpe/ibl.

He sBasiemcs 1 Mbl, oM, TAKMMU k€ KOHUEHTpatopaMu? YeM HalllM KJIETKM HE U30JIU-
POBaHHBIE «ITBUIMHKW», pa3ieJieHHble MeMOpaHaMu? A Belb MPOHUIIAEMOCTh MEMOpaH MOCTOSTHHO
MeHsieTcsl. V He cBsI3aHBbl JI ¢ TIONOOHBIM OObEIMHEHNEM MHOTUX MUJUIMOHOB «ITBIJTMHOK» MHOTHE
HE TMOJA0IIecs] COBPEMEHHOU HayKe CBOMCTBA KUBBIX OPraHU3MOB 7>

[Tponomxenue — B crarbe « KoHnenTpaTopsl 3Heprun», «TM» Ne6, 2002 r., yxke 1o mare-
puagaM NpakTUYECKUX, & HE MBICJIEHHBIX 9KCIIEPUMEHTOB.

. mKad ¢ TepMOU3OJIALIEN
. cocynbl Iproapa
. CIUTOIIIHAA cpeja (Boaa)
. IOpHCTas cpeja
. NIEKTPOHHBIE TEPMOMETPHI (TTorperHocTh He 6onee 0,02C)
. JATYAKU TEMIIEPATYPbI
JIBa cocyza — OIMH C MOPUCTOM CPENION, APYTOU — CO CILIOLIHOM, PACHIONAraloTcs B TEPMOU30IIH-
poBaHHOM HIKagy. B HUX ecTb TEpMOIATUMKU; TEMIIEPATYPA BHYTPY U3MepsieTCs Kaxable 20 MUHYT.
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BeisicHmiiocp, 4TO Temmneparypa B €MKOCTH C TPaHYJIMPOBAHHOUN Cpefoil (BIaKHbI INECOK,
¥ T.I1.) UBMEHSIETCS CKAYKOOOPa3HO, CO 3HAUMTENILHOW aMILTUTY0H. CIUTOIIHAS Cpe/ia BhIIAeT BechMa
TUIOCKUY TeMITepaTypHbIi rpaduk, 63 BCIUIECKOB U KaKOW-JIMOO0 MePHOJMYHOCTH.

[Nopucras, rpaHyIMpoBaHHas, MHAYE — YIIOPsAOUSHHAs! MaTepust 001ajaeT CBOMCTBOM YIOpsi-
JOYUBATh — COOMPATh B MPOCTPAHCTBE U BPEMEHH, SHEPruio. BeposiTHO, 9TO ee CBOMCTBO MPOSIBIIS-
ercsl B pa3IM4HbIX MaciiTadax. JIOKanbHbIA HarpeB MOXKET MPOUCXOAUTb U B TOPCTKE TIECKa, 3eMJIH,
MOPUCTOM IIMHBI, BCETO Ha OJWH-JBA IPaJyca, U Ha 3HAYMTENIbHBIX TUIOIA/ISX, B KBAJApaTHbIE KUJIO-
MeTpsl. TeMriepaTypa py 3TOM MOXKET MOBBIILIATHCS HA JECSTKH, COTHU IPAAyCOB, BEPOSITHO, COIIPO-
BOK/IAThCSI PAAMOAKTUBHBIMU BbIOpOcaMu. Tak SHeprusi BHICOKOrO YPOBHS BO3BpAIAeTCsi 0OpPaTHO
B MUD.

OnpeneneHHbIM  00pa30M  YIOPSAOUMBAS MAaTepUI0, MOXHO HOOUTHCS TMPEICKa3yeMoro
BBIOpOCa Terua (JIMOo X0J01a), B ONpeIeSIeHHbIX yJacTKax CO3JaHHOM cucteMbl. OXBaueHHas1 0Opar-
HOH CBA3BIO, CUCTEMA CO3JAET ITyJIbCALUIO «XOJIOA-TEIUIO»; U3 ITOrO MOXKHO IOJIy4YaTh YCTOMYUBBIN
MOTOK SHEPIUu. YNOpsAA0YEeHUE MOKET MPOU3BOIUTHCS HA MAKPOCKOIMYECKOM (J0JIM MUJUIMMETpPA)
Y MUKPO-YPOBHSIX (pacCTOsIHAE MEX]ly aTOMaMH KpucTailia). B mocienHeM ciyyae MOKHO TOOUThCS
HE [IPEPHIBAIOILETOCs MEPLIAHU S, «BEYHOTO CUSHUS».

B nepBom npubmmkeHnM cucteMa KOHIIEHTPAUK BBIISIIUT KaK OPraHU3alvsi OTOKOB OJIHO-
POIHOrO, M3HAYATIBHO pa3beIMHEHHOTO BEIIECTBA K HEKOTOPOH O0IIel TOUKEe, CBOETO Pojia «CEepaALia»
C MOCJIEYIOLIMM Pa3JeICHUEM.

HekoToppIx ycriexoB B 3TOM, BO3MOXHO JIa)ke MHTYUTUBHO MIPO3peBasi CyTh mpoliecca, J00u-
JIMCh aMepUKaHcKkue uccienopatenu Oaneiiman U [Tonc. OHM, Kak U3BECTHO, IPOBOAMIIN IEKTPOIU3
TSDKEJION BOJIBI Ha MaJUIAIMEBbIX AEKTpoaax. VX uies — MosieKyJibl 130Tola BOAOpOoJa CKaIlJIMBalOTCS
B KPUCTAJUIMYECKOHN pellleTke MeTaylia, MAKCUMAIbHO COMMIKAIOTCS — M BCTYIAIOT BO B3aMMOJCH-
crBue. B pesynbrare «xonogHoro saepHoro cunteda» (XSC) neicTBUTENbHO, TPOUCXOAUIO aHO-
MaJIbHOE BbIJIE/IEHUE TEIlIa (B YEThIPE pa3a BbIILIE PACUETHOIO), HO, IPU 9TOM — HUKAKOTO HEUTPOH-
HOT'0, COOTHOCSILIEr0oCsl ¢ HUM, U3Ty4YEHUSI.

B KOHIIE KOHIIOB, OITBITHI — XOTsI OHU OBUTM BOCIPOU3BEIEHBI B APYTUX Ja0OPaTOPHSIX, ObLIH
OCTaBJIeHbl, 0 HUX TouTH 3a0bimi. Ho, mipu ymoeneTrBoputensHON Teopun: «CTpyKTypHUpPOBAaHHOE
BEIIIECTBO CTPYKTYPHUPYET SHEPIHIo, CO3/1aeT BOKPYT ceOsl MOPSIIOK», OHA MOTYT OBITh BO3POXKACHBI,
TMIOCTaBJIEHbl TI0 COOTBETCTBYIOIIEH, MPABIJIBHON cxeMe. ATOMBI BOIOPOAA COOMPAITUCH B OJHOM
MaJIoM 00beMe, ¥ TIOTOMY BBIHYKAEHHO U3JTy4aIv (CPaBHUTESIBHO MSTKKE) (DOTOHBI CO CBOMX BEpX-
HUX SHEPreTHUECKUX ypoBHEW. VI30ToIbI, CUHTE3 JIETKUX sAep, paaualus — 00 STOM MOKHO 3a0bITh.
Hogsle peaktopsl Beunbix [IBuraresneii 3arpyxaiorcs JI0ObIM, HE paJIMOAKTUBHBIM, HO — CTPYKTYpH-
POBaHHBIM BELIECTBOM.

[Tpumeuanue: CTpyKTypUpOBaHHOE TeJIO (MAaCCUB) — CKOIUIEHHE KJIACTEPOB (ITBUIMHOK) BElle-
CTBa, paBHOM (POPMBI, COCTaBAa, HAXOISALIMXCS HA HEKOTOPOM PACCTOSIHUM JIPYT OT Jpyra B MOJIYIIPO-
3pavyHoii cpesie WM BakyyMe. JJonomTHUTENbHYIO CTPYKTYPY BO BpEMEeHH, AAI0T NepUoANYeCcKUe COMu-
JKEHUSI Y pa3fieieHHs] YaCTHIl — YTO TIOIOOHO JBIXaHUIO UJIH TTYJIbCY.

ABTOp Bocnpon3BoAu onbIThl Prieiiiiivana 1 [ToHca B TOMAIIHUX YCIOBUSX, 3aMEHSS TsIKe-
JIyI0 BOJY OOBIYHOM BOJIOPOBOIHOM BOJIOH, a MaJlIaIueBbIe IEKTPOIBI — TIECKOM.

[Tosyuniiace Takas craThsi:
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JIeKTPOHBI yCTAKOT?

«Hexkoropble (pyHIamMeHTa/IbHbIE 3aKOHBI (DU3UKU HACTOJIBKO MPOCTHI U OYEBUHBI, UTO B UX
CIpaBeyIMBOCTU HUKTO HE COMHEBAETCs M X MPOBEPKOW HUKTO HE 3aHMMaeTcs. B wactHocTH 3TO
Kacaercsl 3akoHa OMma, COIACHO KOTOPOMY CHJIa MOCTOSIHHOTO TOKA B LIENU (BO BCSKOM CiIydae
IIpU €r0 MaJIoi IUIOTHOCTH) paBHA YaCTHOMY OT JIeJIEHHs HampsikeHUs Ha corpotusieHue: [=U/
R. U3 atoro cineayor u agpyrue npaBuiia 1eKTporexHuku. Hanpumep, cornacHo 3akony Ilxoyis —
Jlenua, rerio W, Beliensiemoe Ha CONPOTUBIIEHAN R, IpsAMO IpOnopLUrOHAIbHO NMAACHUIO HaIIPsIKe-
Hus Ha HeM U, cwiie Toka [ ¥ IymmMTensHOCTH ero npoxoxaeHus t, To ectb W = R-U-1-t. [Toatomy
€CJIM B 3aMKHYTYIO LIETb MIOC/IE/IOBATENILHO BKJIIOYEHBI ABA OIMHAKOBBIX COIMPOTUBIIEHUS], TO HA HUX
B €MHUILY BPEMEHHM JIOJLKHO BBIIENATHCS OHO U TO k€ KOJIMYecTBO Terula. Kaxercs coBepiieHHO
OYEBU/IHBIM, UTO, MUHYSI IEPBOE COMPOTUBIICHUE, NEKTPOHBI HE CIIOCOOHBI HU MPHOOPECTH JIOTION-
HUTEJIbHYIO SHEPIuIo, HU MOTEPATH €e.

Ho nevictButensHO Jin BeINONHsAETCS 3aKoH OMa /17151 COIPOTUBJIEHUI BCEX BUJIOB MPH MAJIbIX
IUIOTHOCTSIX TOKa? 3auHTEpeCcOBaBLIMCh TUM BOIPOCOM, 51 BBIIIOJIHUII CEPUI0 HEXUTPBIX SKCIEPH-
MEHTOB. [IBa, 10 BOZMOKHOCTH, OJMHAKOBbBIX COIPOTUBJIEHHS 51 BKJIIOYAJ B II€Tb IOCTOSIHHOT'O TOKA,
a psIoOM C HUMU NPUKPEIUIsT AaTYMKU 4yBCTBUTEbHBIX TepMOMeTpoB. Kaxjgoe comnporusieHne
BMECTE CO «CBOMM» JJaTYMKOM MOMEINAIOCh B OTIEJIbHbIA TEPMOCTAT.

B niepBbIX ombITax B KauecTBE CONMPOTUBJIEHUH 51 UCMOJIB30BAJI JIaMIIbl HAKAJIMBAHUS (paccuu-
TaHHbIe Ha HarnpsikeHue 2,5 B u tok 0,15 A). BkiiounB TOK (€ro UICTOYHUKOM CITYKUJIM TIOHUKAIO-
I CTaOMIM3UPYIONINIA TPaHC(HOPMATOP M BHIIPSIMUTEITb, BKJIIOYEHHBIE B OBITOBYIO LIETb HATIPsTKe-
HueM 220 B), g Ha npoTsKeHUU yaca U3Mepsil TEMIIEPATypy B TEPMOCTaTax; 3aTéM MEHsUI JIaMITbl
MeCTaMH ¥ MOBTOPSUT M3MepeHusl. [1aTh ceprii MOIOOHBIX SKCIIEPUMEHTOB MOKAa3aId, YTO METaJUIU-
YECKHUE COMPOTHUBJIEHUS BBIIEISUIM KOJMYECTBO TEIUIa B MOJHOM COOTBETCTBUM C KJIACCUYECKUMU
3aKOHAMU 3JIEKTPOTEXHUKH, TPUYEM HE3aBUCUMO OT TOTO, B KAKOM MECTE 3TU CONPOTUBIIEHUS HU
HaXOJIUJIUCh.

N3mepenus ¢ ucroab30BaHUEM COMPOTUBIIEHUI APYTUX TUIOB s HE MTPOBOAWII, HO BBIIIOJIHUII
OIBIT, UCMOJIB3Ysl B KAUECTBE COIPOTUBJIEHUS JIEKTPOIUTUYECKUE SUEHKH, B KOTOPBIX Ha JIEKTPO-
Jax W3 HepKaBelolled CTalM pasfarajiach OObIYHAs BOIOIPOBOIHASI BOJAA; PE3YJIbTAT OISATh-TAKH
HE BbISIBUJI HUKAKUX aHOMAaJIUH.

Ho ecnu snekTponu3 Boabl BHIOTHSIICS B TOPUCTON, HEOTHOPOIHOM Cpele, KapTUHA OKa3bl-
BaJIach UHOW.

DNEKTPOIUTUYUECKUE TYEHKHU 5 3aMIOJIHSI CMECBI0 KBAapLIEBOTO MIECKa M BOIOIIPOBOJHOM BOJIB,
MOAKUCIIEHHOM ISl JIyUIlIed JIEKTPOIPOBOJIHOCTHA HECKOIBKUMU KAIlIIMU COJISTHOM KUCJIOTHI (4TO,
BOOOIIIE TOBOPsI, He 00s13aTesIbHO). Y mepBbie ke KCIePUMEHTHI 1A TIOpa3uTeIbHbIe Pe3y/IbTaThl,
HE COOTBETCTBYIOIIME KJIACCUUECKUM 3aKOHAM 3JIEKTPOTEXHUKHU.

A ¥MeHHO, TeMIlepaTypa B TEpMOCTaTe, paciojio;KEHHOM 10 X0y JBHKEHHU S JIEKTPOHOB, OKa-
3aJ1ach 3HAUMTEJILHO BBIILIE TEMIIEPATYpPhl B ciienytonieM TepMocrtare! [1py HanpskeHUr UCTOYHMKA
toka 220 B u ero cune 0,5 A pasnuna cocraBuiaa 90C, 4To 3HAYUTESBHO MPEBBILIATO BEJIUUYHUHY
MO PELTHOCTH MPEAbIIYIIUX OMBITOB. Beero st BeimonHmI 10 MOOOHBIX SKCTIEPUMEHTOB M 3aMETH,
YTO pa3HULIA TEMIIEPATYPbl MEK1y STUYEUKAMU SIBHO 3aBUCUT OT CUJIbI TOKA B IIETI U MOXKET JJOCTUTaTh
Ja’Ke HECKOJIbKUX JIECSATKOB I'PaJyCoOB.

1 Takke 0OpaTHI BHUMaHHUE Ha TO, YTO Ha MIEPBOM sTueiKe MajieHne HapsiKeHusl ObUIO BHBIIIIE,
yem Ha BTopoi (150 1 70 B cooTBeTCTBEHHO), UTO OOBSACHSIET MOBBITIEHHOE TeTlIoBbIIeieHre. Ho 6e3
OTBETA OCTAJICS IVIaBHBII BOMPOC: I0YEMY BO3HMKAET TaKasl 3aMeTHasi aCUMMETPUsl, €CJIU JI0 U 110CIIe
OIBITOB COMPOTHUBJIEHUS siueeK ObUTM OMMHAKOBBIMU? Benb Takoro agdexra ObITh He I0TKHO!

MoXHO NpeanoNokUTh, YTO B IEPBOU STYEHKE JIEKTPOHBI TIOYEMY-TO TEPSIOT YaCTh KaKOU-TO
CBOEH BHYTPEHHEW SHEPrvy W TIOTOMY BO BTOPOH siYeKe yke He CIIOCOOHBI CTOJb K& MHTEHCUBHO

9
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B3aMMO/IeHCTBOBaTh ¢ MoHamu. Ho Benb BTOpas siueiika Toxe (XOTS M He CTWJIb CHJIBHO) HarpeBa-
ercs. [IpaBna, B mec4aHo-BOASTHBIX MEKTPOIUTUUECKUX SUEHKAX CYIIECTBYET MHOXKECTBO JIOKAJIb-
HBIX U JJOBOJILHO PE3KMX TMEePernaioB COMPOTURIICHUS CPe/lbl, B PE3YJIbTaTe Yero JEKTPOHBI B HEH TO
PE3KO YCKOPSIOTCS, TO Pe3Ko 3ameisiiorcsi. He B 3TOM Jin 3aKmiouaeTcsi MpruYrHa HaOMoaaBIIerocst
MHOM 3ekTa?

Koneuno, moe npeanonoxkeHre o TOM, UTO MOCje MPOX0KAECHUS ONPEIEIEHHOIO YCTPOICTBA
NIEKTPOHBI MOTYT KaK Obl yCTaBaTh, OTaBasi Cpejie KaKylo-TO CBOIO OCOOYI0 SHEPIUI0, IPOTUBOPEUUT
3aKOHaM sIIEpHOM (PM3HMKH, COINIACHO KOTOPHIM JIEKTPOH HE UMEET BHYTPEHHEH CTPYKTYphI M 00J1a-
JIaeT TOJIbKO 3aracoM BHEIIHeW KMHeThuuecKou suepruu. Ho ecu s1 He mpas, TO MyCTh MHE YKaXyT
Ha OIMOKY, JKeJIaTeJIbHO, TIOBTOPUB MOM SKCTIEPHUMEHTBHI.

1—4. sneKkTpoas! U3 HEPXKABEIOIIEN CTAIN
5. JaT4YUKHU TEPMOMETPOB

6. nepBasi ecYaHO-BO/ISIHAS STUEHKa

7. BTOpasi necuyaHo-BOAsSHAS sSTYeiKa

8. TepMOCTaThl

9. UCTOYHHUK MOCTOSIHHOI'O TOKa

.../I3HavyanbHas uies SKCIiepUMEHTa — aHOMAJIbHOE BBIIEJICHUE Tellla B I'PaHyJIMpPOBAHHOM
cpene. Ilomydmnock He COBCEM TO, UTO MPEIOarajoch OThICKaTh, HO BCE PABHO, Pe3y/IbTaT MHTE-
PECHBINA. DTO BHINIAJUT TaK, OyATO HOCUTEs 3apsi/ia, MOHBl U JIEKTPOHBI, TUIOTHO B3aUMOAEHCTBYS
APYT € IpyroM B NIEPBOIA, 110 X0y TOKa, TYEKe, TepsA0T YacTh CBOEH BHyTpeHHel sHepruu. U, pasy-
MeeTcsl, BCe 9TO ITPOMCXOAUT BO BHYTPEHHE pa3/Ie/IeHHOM, Oolee Wi MeHee YIOpPsIOYEHHOM cpefie.

K coxanenuio, OTCyTCTBHE KAJIOPUMETPOB, UHCTPYMEHTApU s U1 TOUHOTO OIpeAe/IeHHs] KO-
YeCTBA BbIICJIEHHOT'O TEIJIa He MO3BOJISIOT IOJIyYaTh JAHHbIE Ha KOJIMYeCTBEHHOM ypoBHe. Ho u kaue-
CTBEHHBIN pe3yJIbTaT — TOXE, HEIJIOXOM pe3yJIbTar.

B nepBom mpuOmMIKeHUH, reHepaTop 3JIeKTPOMArHUTHOM SHEPrUM MOXET BBINIAIETh Kak
B3BECh MarHUTHBIX MUKPOCKOIMMYECKUX IIAPUKOB B CTOpPOHHEN cpese. CorlacHO BceMy BbIlIECKa-
3aHHOMY, YIOPSIIOYEHHbI MACCUB JIONKEH NEPUOJMYECKU MEHATh CBOM CBOWCTBA (A 3HAUUT, M Mar-
HHUTHBIA TIOTOK) BO BpeMeHH. OcTtaeTcsi NpruOaBUTh K HEMY KaTyILIKy C TPOBOAOM, YTOOBI TIOJYYUTh
Oosiee WM MeHee BeYHblii TeHepaTop.

B cnydae ¢ vaiiHukoM, aena oOcTosT Tak. [IycTh cTon, Ha KOTOPOM OH OCTaBJIEH OCTHIBATh —
BBICOKO YIIOPSIJOUEHHAsI CTPYKTYpa N3 MHOXKECTBA OIMHAKOBBIX JIEMEHTOB, B 3aMKHYTOM 00beMe (OH
MOXET OBITh BEJIVK ). DHEPrusl KUISATKA CHAYaIa Paclpe/ieNTUTCS 10 BCeMy 00beMy. 3aTeM B CHCTeMe
BO3HMKHYT MaKpOCKOITMYecKHe (hIyKTyaluu TeMiieparypbl. [lepuos ux nosiBieHus B TOM WJIM HTHOM
MeCTe MOKHO BBIUMCIIUTh WJIM JJaKe OpPraHU30BaTh. Mbl CTaBUM OCTBIBILIMIA COCYJl B HY)KHOE BpeMsI
B HY’)KHOM MECTe — 1 OH 3aKHIIaeT.

JlaHHast cTpyKTypa MOXeT padoTaTh B OTKPHITOM TPOCTPAHCTBE, MPHBJIEKAs PACCEsSHHYIO
B CpeJle SHEPrHIo, NMOHMMAasl €€ JJO MPEKHETO BBICOKOTO YPOBHSI.
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JI. Bopn. «Hosoctn Hayku. MccnenoBaHusa Ha KyXOHHOM CTOJIE»

K takum cucremMam, HECOMHEHHO, MOXHO MTPUYKCITUTD KUBBIX CYILIECTB, HAUMHASI C ITPOCTEH-
[IMX OJHOKJICTOYHBIX. OpraHu3M COCTOUT M3 MUJLIMAPIOB, TPWUIMOHOB TOpP, MeMOpaH, OTKPHI-
BAIOIIMXCA M 3aKPbIBAIOIIMXCS COMIACHO OIpeeieHHOMY puTMYy. [[jist CBoel kM3HEIeATETbHOCTH
OH TIpUBJIEKAeT OOJIbIIIE SHEPrvH, YeM MOTpeOIsieT MpHu MepeBapuBaHUM MHIIM, — YTO JOKa3bIBa-
CTCA HCKOTOprMI/I Hay‘leIMI/I HUCCJIEJOBAHUAMMU. O‘IGBI/IIIHO, JKuBasl, ynop;moquHaﬂ MaTCpI/IH U €CTh
1o100Ke BEYHOTO IBUraTesIsi — BIPOYEM, [TOKA He BIIOJIHE COBepIeHHOro. [1o MeHbIIeH Mepe, mHiia
HeoOXoaMMa IJIs1 OOMeHA BEILECTB, 3aMEHBI KJIETOK, U T. II.
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JI. Bopa. «Hoeoctu Hayku. MccnenoBaHrst Ha KyXOHHOM CTOJIE»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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