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TEPMOMETPbI
¥ ABCONIOTHLIA HYNb

(BcrynurenbHan Gecepa)

QKIBIT Beuep pagmo oGBABIAET HAM TIO-
TOAY, UTO KIET HAC HA CIeNYIOLINH IeHb.
Xomox, Temio, MOMAM, cHer, Bhiora, U ka-
Kasa Oyger TeMImepaTypa.

Temneparypa. Cr0oBO u3BECTHO KajK[IO0-
my: «[lafoc mBafgmaTHLY, «MHUHYC HECATHY,
«TPUAIATH TPAgyCcoB JKapbl», «COPOK TIPAAYyCOB XOIOHa»,
(IATHOECAT — HIKe HyJA», Tak roBopAT 0 TeMIepaTrype.

M=u: Mepsiem remmeparypy mo Llemxscumio. Tepmomerp Tax
n HaspBaorT TepMoMmerpoM llembcusa. KHorga mumyt o remme-
parype, crasar 3HaK «C». 1o osHavaer: mKaxa Llexscus. Mur
TOBOPUM: CerofHs Ha yJuIle AeBATHAALATH TPAYCOB TeImIa.
Uro aro smaumr? J[leBATHamUaTh IPagycoB BEHINE HYJIA II0
mkane lleqpcus — Tak HY}KHO OTBETHTH HA HTOT Bompoc. Mian
Hamucats 19°C.

Eme memaBHO Bucexm B HAmmMX foMax TepmoMerpsl Peo-
miopa. VI Peomiop u Llenncuit 3a Hyab B3AIM OfHY W Ty JKe
TOURY — TasgHue Jba. Boja samep3aer m TaeT NPH CTPOTO
ompefeleHHoil Temieparype. [loka Bca He 3aMepsHeT miau He
pacraer, TemIepaTypa He M3MeHHUTCA. Bennr Hemerxko HaiiTh
HenmsMeHHYI0 TeMmepatypy. OObYHO TeMIepaTypa Bce BpeMs
maMeHserca. Jaske B Tele 4YemoBeKa OHA «IYISeT» W3 CTO-
POHEI B CTOPOHY HAa J[eCATHIe JOJH rpagyca.

A rTouKa TafHMA JbJa — OCHOBHAA [JII TEPMOMETPOB —
HesbIbneMa.

Bropoit omoproit Touykoit 06a co3gaTeNa IIKAILI TEPMO-
MeTpOB cHeJaji KUMeHme BONLL 37ech TOMe TeMIeparypa
TIOCTOSIHHA.




Tloka BcA Boma He BCKUIINT, TeMIEpaTypa He MEHSAETCS.
1 Bor TyT-TO mMyTH co3pmareneil TepMOMeTpoB pasoumniuch. Tou-
Ky Kunenus soawl Ilembeuit oGosmaumn xak 100 rpagycos, a
Peomiopy Gompime mo cepauny mpuiiocs umcao 80, 3Haumr,
opuH rpajyc mKaisl Peomopa cocrasiser /4 rpagyca IIKQIBI
Henscus.

Ects eme oxmna, Tperbs mkaza temmeparyp. Eo momssy-
1orest B Aurnun u CIITA. ¥V ogHoro ms aMepumraHCKUX mucare-
Jeil ecth HeGOJBIION pacckas mpo GombHOro Mampgura. Omn
3HAJ, YTO TeMOepaTypa y deioBeKa IOBBHIIAETCH MpH CIJIb-
HBIX 3a00JIeBaHUAX [0 COpOKa ¢ HeGOJBIIUM rpagycos.

W Bppyr ycubimana cioBa OTHA, KOTOPBIA U3MEPAT eMy
TeMIeparypy. Maxbunmka oxBaTua yKac — Befb TeMIlepartypa
OKa3ajach OKOJO cTa rpagycoB. I oH MpuUroToBMICA K HeMU-
HyeMOUl CMepTH OT TaKOTO CTpamIHOTO 3Kapa. Mesxay Tem
HUKaKoro skapa u He 6bw10. IlpocTo orem manm emy rpagycHUK
¢ Tperbeil mKramoit — rpagycuurk Mapenreiira, [las sToil mKa-
A6l JIeBAHOCTO IECTh I'PajycoB — HOpMAJIbHAs TeMIepaTypa
gesioBeka. BhI Bce, KoHeuno, momuure, Kak repon xexa Jlon-
JIOHA BEINKOJeIHo cefsa IyBCTBYIOT IPW XOJOHE B INECThiie-
CAT M CeMbJIeCAT TpagycoB. ITo omngrth-raku mo Dapenreiiry.
A 1o Ilenscuio «ymacos» tam Her. OGeHBIe NIA APKTHKI
MOPO3HL.

Tepmomerprr GBIBAIOT PTYTHBIe WiIN crnupToBble. PTyTh 1
CINPT NpH HATPeBAHUHM DPACIIUPAITCH, & IPH OXJAKIeHHH
cxuMaloreda. IlosroMy m mepememaercs cTONGUK PTYTH HIAR
CIMpTa B0 IMKAJHI TEPMOMETPA.

Ha mxamne, ecau MBI ieflaeM TepMOMETp caMu, MBI IIEPBBIM
JOJITOM OTMETHM [Be OCHOBHBIe Toukm, OmycTnM Merajnmue-
CKUIl IMApPUK PTYTHOTO TepMOMETpa B 3aMEpP3IIyi0 BOLY M OT-
MeTHM HynIb. 3aTeM TiepeBeieM ero B BOAy Kumsamyio. U mo-
SABUTCS BTOpPAsg OTMETKA — CTO TPagycoB. 3HAYUT, TEPMOMETP
oyner co mramnoit lenncusa, Paccrosanume Memmgy STUMHU MeT-
KaMy akKypaTHO paso0beM Ha cro paBHBIX gacredl. W orio-
UM ux B 00e croponbl. V BBEpx oT ¢ra rpajycos H BHU3 OT
Hynsa. BBepx OTKIagbIBaeM CMeIO /B THICAYHM, UATH THICAY,
JecsaTh THICAY IPaj(ycoB — IIOKA IIKAJbl XBATHUT.

A BOT BHEH3 OT HYIA TaK JAJEKO MyTeIIecTBOBATh He IpHU-
nerca. Tam mexuT TamHcTBeHHAsA TeMmepaTypHas TOYKA, HO-
cAmas HasBaHWE — a(COMOTHBIA HYJIb.

Hakxue Gb1 miKaabl MBI HH BBIAYMBIBAJIM, HA CKOJIBLKO OB
4yacTell HU [JeNWIM PACCTOAHUA MKy OCHOBHBIMHU TOIKAMH
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TeMIlepaTypHOil MKaIbl, HIKe aGCOMIOTHOrO HYJIA HAM MOTH
He yjacrcd. dTa TeMmeparypa mpefelbHas, TPaKTHIECKA He-
mocTmRuMag. Mbl sHaeM B (usuKe HECKOJIHKO TaKHMX BelH-
unH. CKOpOCTH cBeTa, HANPUMep, TPUCTA THICAY KIIOMETPOB
B CeKyHJy — Goubieil He cymecTByer.:

U remmeparyp Hme, 4eM MHHYC ABECTH CeMbIECAT TPH
rpagyca mo Llexscuro, Toyke He MoKeT 6bITH, DTO U €CTh a6CO-
mortabl wyae —273° C, tounee —273,16°C.

HarpeBaTh Tella MOKHO CKOJBKO YrogHo. A BOT OXJaiK-
Harh. . .

Munnuons!, gecsATKH, COTHH MIUNIMOHOB TPAfycoB BHIIIE
uyna. W Tonbko nBecTu ceMbjiecAT Tpm — Huke! 3arpaskie-
HEe, TOpPor. 3a HUM HeT HIYero.

3aro Tpm TOAXOfe K STOMY IOPOry NPOUCXONAT pAa3HEIe
npespamennsa BemecTs. W sxugkocTn u rassl 3aMepsaior, Ipe-
BpamaioTcea B Tejda TBepable. M eme npyrme uypmecHble Bemu
TPONCXOAAT BGIUBN aGCOMIOTHOTO HYIIA.

Bor 06 atnx wypecax, a Takie 0 TOM, KaK MOXYYAIOT CBEPX-
HHI3KWe TeMIIepaTyphl I [JIA 4ero OHH HYKHBI, M U COOHU-
paemcs moroBoputh. MbI XOTHM COBEPIINTEL IIyTeMIECTBIHE
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mo ImKaje Temmeparyp. Hauath ot camoro o6LIYHOrO HYJIA
Ileancua. A 3aKOHYUTH IIyTeIeCTBHe Ije-TO BGIu3u abCOMIOT-
HOTO Hyld. Y TOil caMoil TeMmeparypbl, Kyia yKe mo0painch
yueHble. A OTIHYaeTcsa OHA OT aOCOJIOTHOTO HYJIS BCEro JHINb
Ha OJHY THICAYHYIO Tpagyca. Takum o6pasoM, MBI mOfoHaeM
K a6CcoMIOTHOMY HYJI0 BIUIOTHYI0, MOGHIBaeéM B 34MKe caMOMH
cuesxHoil u3 Beex Cueyxunpix Hopomes!

HOrAA TENJNO, A HOTAA XOJIOAHO

Mup, oxpysxalommii Hac, GECKOHEYHBIH U pasHOOGpPA3HBIIL.
Yero TONBKO 3HeCh HeT: 3Be3Nbl, BO3AYX, COJHIE, KAMHH,
BOJa, J0Ma, MAaIUWHBLI, CaMOJETH, BCEBO3MOKHLIE IIPeIMETHI
Haimero ObITa, OfEIKMILL. . .

Mos&HO TepeuynciaATh IeNbIMH YacaMu, BCIOMHHATH THICA-
4y Ha3BaHU.

A por ¢usukm pasdéuim Bce, YTO HAC OKpYy’Kaer, Ha TPHU
KaTeropuu: TBepAble Teja, KHAKOCTH, ra3sl. U Bce mpegMers
PasouuInCh, BCe OKa3aluch Ha CBOMX MeCTaX.

ITpaBma, kak MBI cefluac yBHIUM, Tejla YacTo IepecKaKu-
BAIOT M3 OJHON Tawkoil Kateropuum B Apyrylo. U maske BechMa
yememmno. Ho 370 Kak pas ¢BA3aHO ¢ HAIIUM IIyTEIIECTBUEM
1o mIKajJe TeMIeparyp.

YeM 0TANYAOTCA 3TH TPH COCTOSHUSA BeLiecTB?

TBepmoe Texo coxpaHser cBoit Bup, csoio ¢gopmy. Hyna
6Ll MBI HHU TIEPEHECAN KUPIHY, OH KAPHUYOM W OCTAHETCH.
Passe Tombko pasburk ero. Ho m kakablit ockoiok kupmmua
OCTaHeTCA TBEPALIM TEIOM.

A Bor sRupmkocTh 3aiiMer mo6oit cocyn. Mopma ee Gymer
B TOYHOCTH COBHIAfaTh ¢ opMoit sroro mpucraumima. Ecian
BBLINTH ee, CKajKeM, HA II0J, TO JKUAKOCTb pacTEIeTCs 10
moJry, samosizeT B mesn. V He cobepemnb ee.

UYro Kacaercsa rasos, TO ¢ HAMH HeJ0 OOCTOHUT eIle XyjKe.
Tyt o dopme y:ke roBOpuTh HENb3A, KUJKOCTH JEIKO Tepe-
JUTH U3 OFHOro cocyjaa B apyroil. Ho o6beM cBOM KUgKOCTE
coxpaHsgeT, 4To GBI BBl ¢ Heli HU [eJalu.

A BOT raz MrHOBEHHO PaCHpPOCTPAHUTCA B JIOOOM IIOMe-
HICHUI.

TBeppsie Teta, HAAKOCTH U Ta3bl JETKO OTIHYUTE APYT OT
npyra. He cnyraems. IlpaBga, ecth Bap, TyApOH u ellle Koe-
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KaKue JUIIy9ue, BASKUE BEMECTBA, KOTOPLIe 9acTO 30BYT IIe-
peoxIaKaeHHBIMA RugKocTsamu. Ilotomy uro, ¢ ogHOil cTOpo-
HBI, OHM BRIIVIAJAT Kak TBepjble Teia. A ¢ APyroil CTOPOHEHI,
HOHEeMHOT'Y PACTEKAITCH, KaK OYEeHb I'yCTas JKUJKOCTD,

Ho B GonbmuHCTBe CIydyaer ras ¢ JRUJKOCTHI0 HIH TBEp-
JIBIM TEeJIOM CIIyTaTh TPYMIHO.

Bcerma num ras ocraercsa rasoMm, JKHIKOCTH — IKHUIKOCTBIO,
a TBepjoe Teixo — TBepAsM TemoM? OcraBuam HA HOYB B GIIO-
AedKe BOxy. A yTpoM ee yike moutd He ocrajoch, Mbl 3HaeM,
q9T0 BOjAa He MeHser cBoero obwema. Hyma ke oma memace?
Mcnmapunacs, — orBevaor BaMm. ]

Eme Onicrpee mcuesaror ayxum n3 (PIaKOHA, KOTOPBIA MBI
3a0BUIN 3aKpEITh. PacxonsaTcesa oHm mo Bceil KOMHATE, MBI YYB-
CTByeM WX apoMAaT: BMECTO KUMKOCTH IOABJIAETCA ra3 U cMe-
MuBaeTCsA ¢ BO3TyXoM KomHathl. Ml Boma m3 Giiojjeuxa ToMe
HayaJa HOBYIO ;KU3Hb. Temepb oHA yKe He JKUIKOCTh, a Ta3 —
BOJISTHOM Tap.

Boay m nmyxum Mp Bumemu. A rassl 00bIYHO GecIBETHE.
Pasneremucs wacTudku GBIBIIEN JKUAKOCTH 1O KOMHATe, Tpe-
BPATWINCh B HEBHANMOK. XOPOINO, YTO HEKOTOPbIe HEBUTUMKN
maxHyT. Tak MBI nxX u oGHApy;KUIU. A BOAAHEIE TMApHI, IOKA
MX MaJo, HUKaK o cebe 3HATH He JAIOT.

Yacro m3 TBepABIX Ted MOXyUaTCH JKumKoctd, Ilo cytm
Jelia 9TO YyfecHOe HpeBpamieHNne, a MBI Iajke BHUMAHHUA He
obpamaem Ha momo0ubie uwymeca. IlogyMaemb, HeBHEAIL —
cuer pactasia! A MeAy TeM TPOW3OILIO HEYTO HEeOOLIKHO-
BeHHOe. BMecro TBepHoro cHera WaM JbJa IOABUIACH JKIJI-
roctb — Bozia. Ho mHukoro sro He ypusaser. Msr mpocto upu-
BHIKIN K 9TOMy. A mpejcrassTe cebGe, 94T0 TOAOGHEIE «Iepe-
ofesaHnA» crain OBl TPOAEIBIBATH OOLIYHBIE IIPEAMETEI Ba-
mei KOMHATHI — CTOI, ¢Tyl, KHuru! 910 GbLIo OB HACTOAIINM
9yoM. A Tammuil Jeq HUKOTO He yauBisaer!

3umoii, Hao0opor, Boja WpeBpamaeTcd B Jed — TBEpHoe
reso. JHupkocTH Beerjga WMCMAPAOTCH, YACTHYKHA RUKOCTH
CTAHOBATCA HEBUIUMBIM Ta3oM, A MOTYT /W OHU COBEPHIMTH
o6parubiit mepexon? [logemy e Her! YTpoM Ha TpaBe moAB-
JasAeTcA poca, B BO3[AyXe TyMaH -— 9TO BOJSHON map mpespa-
maerca B sopy. To ke camoe mpomcxomut B Game. Ha cre-
Hax BucAT Kameabkm Bopbl. OTkyma Gepercsa sra Boga? Ho-
HeYHO, U3 BO3AYyXa.

B 6anHOM BO3AyXe MHOTO BOAAHBIX mapoB. U oHm Mory?
IpeBpamaTscs B BOAY — KOHfeHCHpoOBatheA. Bupure, ckomb-
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KO YAMBUTEJbHBIX IPEeBpPAIleHUl BCe BpeMs nponcxonm BO-
Kpyr Hac.

Temeph HaM HAjO OCTAHOBHTHCA U NPHBECTH B IOPS/IOK
Hamm IepBEIe CBeJeHUS o Tellle U Xodome. Beasp Tpu cocros-
HHsA BellecTBa M NePEeXOibl U3 OJAHOrO COCTOAHIA B npyroe
TOKe ABIAIOTCA Mepoil Temiaa W XO0I0ja.

Taepaoe TeI0 MOKET CTATh JKMAKOCTHI0. JTO HA3LIBAETCA
nnaBnenueM. fHUAKOCTL TpeBpaImiaeTcsa B TBEPAOE - TeN0 —
saTBepieBaeT. V3 sKUAKOCTH MOSABIAAETCA Ta3 — KUIKOCTH HC-
napserca. Wau ecin Bce 5T0 TpoucxofuT GEICTPO W IPH OIpe-
NeJeHHO# TeMmeparype, TO TOBOPAT, YTO FKUAKOCTH KHIHT.
OGpaTHoe fABIeHWe, KOrja W3 HEBUAMMOTO GecOBETHOTrO rasa
TMOABJIAIOTCA KaleIbKNU KUAKOCTH, — KOHJeHCALNUA.

IMouemy sxe sro mpomcxomur? Horma, mampumep, Bojga
ocTaercd BOJIOif, a KOTAA CTAHOBUTCS JbIOM?

Ha s7or Bompoc, Ge3 coMHeHuUA, 0TBETHT JI000H M3 HAIMHX
guTaTenen.

Hwmxe Hyns rpagycos Bopa TBeppas, MesRay HyJeM H Cra
rpagycamu Llenscua — sxupras. CuipHell ee HarpeoT — HeT
HNO JIBJIa, HA BOJBI: COCY/[ HAMOJHSET GECHBETHHII ras.

Ecan Mwr monabmiofaeM 3a [PYrrMu BelIecTBaMM, TO H
TaM YBAJUM TO Ke camoe, VM chemaeM BBIBOM: [iis KasKqoro
BEIECTBA eCTh CBOA TeMIepaTypa KHNeHWs ¥ IUIABIEHUA.
IIpaBma, HEMHOTO CMEINHO TOBOPHTH, CKajkeM, 0 ILIABIeHUH
BO3/[yXa, KOTOPHIl MbI TMPUBLIKIN BUIETH Ia3000PasHEIM, WU
0 KumeHdu jkene3a. Ho 3To TpomMCXOmWT JMINE !TOTOMY, 4TO
MBI JKHMBEM IIPH ONpefeleHHEIX TeMIeparypax. M, KoHedHoO,
OPUBBHIKIN BUETH BENecTBA, KAKUMH OHM HpPH STHX TeMIlepa-
typax Beiraanar. Ho Bexs B Mupe He Besfe Tax,

3Be3qHEIe TeMIIEPATyphl TOPOiHl JOCTUTal0T MHIINOHOB
rpajiycoB, B Me/KILUIAHETHOM HPOCTPAHCTBe CBUPEIICTBYET KOC-
MHUYEeCKHUHl XO0J0f — [BECTU C JUIIHUM TPajfycoB HUKe HYJIA.

Taxk 4ro yciosus tam Gynyr pasubie. U BemectBa GymyT
Bectu ceba coBceM mo-pasnomy. ITpu Temmeparypax kocMu-
9ecKnx OOJBIIMHCTBO TA30B CTaHeT TBepABIMm Temamu. Uto
KacaeTcs 3Be3l, TO TaM HW OJIHO BEHIECTBO He YAEP/KUTCA B
TBepAoOM cocrosiHuu, Y xene3o craHer rasoM, W CaMblil Kperm-
Kuil KaMeHb, W aiMa3, u crajib. [laske m He rasom, a emje Of-
HOM, YeTBEPTHIM COCTOsAHHeM BemecTBa — maasmoii. Ho 06
9TOM MBI TIOTOBOPHUM HECKOIDBKO MO3Ke.

Hac ¢ BaMu wuHTepecyerT He KOCMHYEeCKas ’Kapa, a Koc-
Mugeckuii xomop. TeMmepaTypsl KOCMUYECKOTO IPOCTPAHCTBA
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HefaJeKn yiKe oT aGCONOTHOTO HYJNS, KOTOPBI MBI coGmpaeM=
¢ oGcnenoBarh. ToMBKO MPOCTPAHCTBO 3TO MyCTOE — TAM IIO-
9TH HET BeIecTBa,

A MBI XOTHM y3HATh, Kak TOBenyT ce6a B CTONL HeoObId-
HBIX YCJIOBUAX CaMble OGBIYHBIC, M3BECTHHIE BCEM BEIECTBA.

Ho mpeme 4eM mO3HAKOMHTHCA MOONMIKE ¢ WyHdecamu
CBEpXX0J0/a, Ipeske 4eM Ha CTPAaHMOAX KHUTM TMPHCTYHUTH
K OXJaKIEHWI0O BEI[eCTB, HAM IPUIETCA IIPHCTAIBHO MOCMO-
TPeTh Ha HUX, BHIACHUTH, KAK OHU YCTPOEHBI, M3 4ero COCTOAT.
JIump Korma Mel 9TO Bce y3HaeM, HAM CTAHET ACHO, Kak IMOI0-
GpaThbca Kak MORHO OimKe K aGCOMOTHOMY HYIIIO.

B cBoe BpemMsa Hayke moHamoOWIOCH A 3TOr0 MHOTO Jie-
CATKOB JIeT. ,

Hexoroprie saragku aGCOMIOTHOTO HYJAS W CBEPXHUBKAX
TeMIepaTyp He peileHbl U [0 CHX IIOP.

Nrak, HeCKOJBKO CIOB 0 CTPOEHHM BEIIECTBA.

0 YACAX, BUHTUHAX U NPYHUHKAX

HaBepuoe, mouru Bce KOrga-HUGYAb NHITAINCH MOYHMHATH WIH
xora 6B pa3o6paTh yachl, CKOIBbKO TaM Pa3IMYHBIX BHHTHUKOB,
mecrepeHok, npyxuHok! Tema-TeMymasn! Pas6epems gacer —
I BOT Ha CTONE MHOJKECTBO PasHBIX Menkux dacreil. M co-
6paTh WX BOEAWHO He TAK-TO JEeTKO. ¥ HEONBITHOIO YeJoBe-
Ka MOJKeT MOJIYYHThCA Haske TaK: yackl coOpaHbI, Kak OyATO
uayT. A Ha CTONE OCTANOCh HECKOJBKO BWHTHKOB. Jlumrxme
oHM, 4T0 au? — HegoyMesaere Bel. Ho BcKope wachl ocramo-
BATCHA, U BEI MOWMeTE, YTO KayKIblii BUHTHK B yacax HA CBOEM
Mecre. Bce gactu pasHbie, KajKaas felaeT CBOe [el0, KaK-
nada HeoOXoauMa.

A BOT ecllm Tak jKe, «[0 BUHTHKAa», pa3o0paTh KaKoe-HHU-
Gyib BemeCTBO, TO OKA’KETCs, UYTO BCE TU «BHHTHUKUY COBEp-
[EHHO ONHAKOBHI.

Toapko ux oueHb MHOro, B3gamnm MbI Kak GyATo caMymo Ma-
J0CTh — KPYNUHKY. A YacTHYeK, W3 KOTOPHIX OHA COCTOHT,
malpajoch Ha ynuBjieHue MHOrO. V Bce OHU IIA JaHHOTO Be-
mecTBa OquHAKOBEL. HasbIBAIOTCA 5TH YaCTHIKH MOJEKyIaMMu.

VMenno moBefeHue MONEKYI W ANKTYyeT BeIecTBy, B Ka-
KOM COCTOAHHH OHO JOJKHO HaXOJUTHC — OBITh €My rasoM,
FAKOCTHI0 WU TBepAbIM TenoM. Ho MBI Bemb rosopmim, uto
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970 3aBucuT 0T TemmepaTypsl Tena? Koneuno, Tombko ceiluac
HaJlo BHECTH MaJeHbKYI0 IOLpPaBKy — TeMIepaTypa Teila CBS-
3aHa TOABKO C IIOBEJEHUEM ero MOJICKYN TeM, KaK OHH [BU-
raoTcs.

Becp Ham mup, BCe, YTO MBI BHIHUM, IYBCTBYEeM, COCTOHUT
W3 pa3IuIHBIX MoJeKyad. VM KaMeHs, u Boja, M CTEHHI JjoMa, U
caxap, ¥ BO3AyX, W fHajieKue 3Be3fbl, U Melbpyaiilliue BUPY-
Chl, U CaMU MBI — BC€ 3TO CKONMIIE HEHCYHCINMOro MHOMKe-
CTBA MOJIEKYIL.

Bes aro6oii, camoii 3aBajisieil IPY;KUHKHA 4aCbl IIPABHIb-
HO XOAMTh He OyayT. A BelllecTBO, eciau Jajke MOTePATH MILI-
JIMOH MOJIEKYJI, BCeé PABHO OCTAHETCA TaKUM JKe.

Monexyay riasoM He yBHAMIIL, B PYKYy He BO3bMellb, Ha
AI3BIK He MOJOKMINbL, M pacmosiosKeHsl OHM B TejJax Ha W3-
PAMHBIX PacCTOAHUAX APYr ot apyra. Bor, manpumep, ka-
pargam. Ha Bug ol TBepawiil, raagxuii, Kaxk OyATo HUKAKUX
otBepctuil Tam Her. Ho oH cocTrout m3 MHOMKecTBa MOJEKYI.
N mesxpy mumu — mycroe mpoctpancTBo. B mi0GoM Terme ro-
pasfo GoJible MYyCTOTHI, YeM MONEKYIL.

ITouemy sxe Mbl 3Ty myctotry He 3ameuaem? [la moromy,
YTO W MOJEKYJBI, H PACCTOAHHA MKy HUMHM HACTOIBLKO
Malbl, 9T0 AJs Hac BCe 9TO CIAMBaeTCsA B euHoe Iejioe. Tak
BeAp u JlyHa m3panm KasKeTcs IIOCKUM OJMHOM C HapHCO-
BaHHBIMH Ha HEM TEMHBLIMU M CBeTJIBIMH OATHaMu. A Mek-
Oy TeM B3TO0 Kpyrias IUIaHETa, Tfe eCTh TOpPBI, BIAJUHEL,
XOJIMBL. . .

W wmp1, pasraageiBasg Kapadpgall, He BHAUM B HeM HHU Mo-
JIeKyJ, HU IIYCTHIX MECT.

Y MoJeKysa ecTh CBOM 3aKOHBI — 3aKOHLI, IO KOTOPHIM M-
BYT 9TH Mejbyaillline 4acTHYKY.

ITepBorit 3aKOH: MOJNEKYJAB HAXOOATCA B OECHPEPHIBHOM
aemrennn. OcraHOBUTHCA MoJieKysaa He MoyReT. [laske cambrit
1IAJIOBAMBLI MajbUMK, CaMbIi HeMOCEeJJIMBBI BCe-TAKH Jie-
JKUT CIOKONHO, KoTHa ciuutT. MoseKysl jKe He CHOAT M He OT-
aeixator. OHM BeuHO ABHUralOTCA.

Bropoii 3akoH Mupa MOJEKYyJ ellle MHTepecHel: OHM IIpu-
" TATHBAKTCA APYT K APYry, a Korjla MOJOUAYT oueHb GIM3KO —
OTTAJIKUBAIOTCA.

TTosToMy u moay4aeTcs, uTO MOJEKYIbI CTPEMATCS K APY-
UM MOJIEKYllaM, a HOJJIETeB, TOTYAC Ke Pa3leTaloTcs B pas-
HbIE CTOPOHBI.

Tperuit 3aKOH: MOJICKYJIBI TaHHOTO Teja oAMHAKOBHI. Ogu-
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HaKOBBI Bce WX cBoiictBa. M momyuaercsr, uto, coGpaBIIUCH
BMeCTe, MOJIEKYJBI coim 00pasyloT COJNEHYI COib, caxapa —
clafikuil caxap, jKejesa — TBepPIOe Kereso.

Kapux u Bans ns mssectHO#l [eTCKOIi mOBeCTH COBepIIH-
I yBleKaTeJbHOe mytemrectBre. OHM MPEBPAaTHINCL B KpPO-
IIeYHBIX KapiINKOB M HAOIIJain 3a KU3HBIO HACEKOMBIX H
pactenuit BOmusu. OHu GossINCch MypaBbeB, MyX, CTPEKO3, TaK
KaK camu Obliu pa3MepaMH Tropasfo MeHbIIe 3THX HaceKo-
MBIX. 3aTO CKOJBKO MHTEPECHOr0 M HeoGBIYafiHOTO OTKPHIIOCH
UM, CKOJNBKO 4yJeC OHW YBHUAEIM CBOMMH Iiasamu!

Ho ecan 61 Hapuxk m Bana ymemplimiauch g0 pa3MepoB
MOJIeKyl, TO YyJeCHOro B X MyTelleCTBUU GBLIO ObI ropasmo
Gouble. ,

Bens B TOM, 4TO OHM BHeNW B PacCTUTEIBHOM W JKHBOT-
HOM Mupe, HuYero Heoxuganuoro Her. Crpexosa ocraercs
CTPEeK030ii, XOTh M CTAHOBUTCS CTPAIIHOM A YeJoBeKa pas-
MepoM ¢ MypaBbsg. U IBeTOK PosKe oCTaeTcs IBETKOM, XOTA
OyTemIecTBOBATh [0 HEMY MPHXOAMUTCS HECKOJBKO YacoB.

Ho xmo6oe 3HakoMoe HaM Temo: KHPIOHY, KYyCOK jKeje3a,
py0axa, Bola — Bce, UTO MBI BUJUM BOKPYT ce0s, MOJHHEHOC-
HO IPeo0pa3uTcs, CTaHeT TANHCTBEHHBIM M HEMOHATHLIM, Kak
TOJNIBKO MBI CMOKeM HaOII0JaTh 3a MOBEIEHNEM MOJICKYIL.

Muorue ¢anractsl a100AT MOCHIIATH CBOMX TFepoeB B Ja-
JeKre MUDBI, 3all0IHeHHbIE UKAMU CYL[eCTBAMH, CTPAHHBIMHA
pacTeHusaMu. A 3aueM esguth Tak majsexo? Ilytemiecrsue
BHYTPbH M060T0 U3 NPUBBIYHBIX HAM BEI(ECTB HE MeHee 3a-
XBaThIBapoliee. A To, 4TO MBI TaM YBHAWNM, He CPaBHHUTCA HU
¢ KaKuMHu (paHTACTHYECKUMH MUpPaMHU.

Mounexynsl, KoHeuHo, ofuu u Te xke. Ho mouemy e Torma
TaK Pa3iMyYHbl Je[| 1 JKUJKasT BOJa, COCTABIEHHBIE M3 TeX jKe
caMbiX MoJeRy;a? Mosker ObITb, MOJIEKYJIBI BegyT cels TaM
mo-pasHomy?

Unn naxomsaTca B pasiuyHbIX yCAOBHAX?

ITytemecTBe BHYyTpbL BemeCTB MOrJao OB HaM IIOMOYb
o0bAcHUTE 9T0. MBI GBI BOOUHI0 yOERAUWINCH B TOM, KaKk B pas-
HBIX TeJlax pacnoioensl Mosiekyisl. Ho, He nmes moka Bos-
MOKHOCTY NPEANPHHATh TAKOE NYTElIeCTBHE, XOTA OBI IOro-
BOPHM O TOM, YTO TaM IIPOUCXOHUT.

Moanexryasr B BemectBe, obiiajjaiolieM TpPeMs COCTOAHMA-
MM, OHH ¥ Te ;Ke. PasHuma B TOM, Kak OHH JBUTAIOTCA.

MimenHO H3-3a HTOTO Tesia CTAHOBATCH TBEPIBIMH, KHUTKMN-
MH ¥ Ta3000pasHbIMH.
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B TBepALIX TelaX MOJNEKYJIB CTEIeHHO IyTelIeCTBYIOT B
pasHble CTOPOHBI OKOJIO OFHOH Touku. [lameko He yXOAAT.
B mayke Takue qBUW;KeHUs HaA3BIBAIOTCA Komebaumsamu. TBep-
Joe TeJo coxpaHseT cBow gopmy. Bemb Bce momexyast B 006-
IeM-TO HaXOMNATCSA HAa CBOMX MecTaX. A Te HeGosblne NBH-
sKeHMs, KOTOpPbe OHM COBEpIIaloT, MbI U He 3aMeuaem. Jlae
Kapur u Bajs, craBmime TakuMuM MajeHBKMMH, UX ObI TOMKe
He 3aMeTHJIN.

Ho Botr mepen mamu ;kuprocts. Ee MOKHO Jerko mepenu-
BaTh M3 OJHOro cocyfaa B Apyroit. s mucku B crakau, u3s
ctrakana B Kpy)kKy. U tar pmamee. Hak ke momwuBaroT MoJe-
Kyasl B xuproctu? J{oBodpHO cBoGofHO. BHYyTpm RupkocTu
OHH MyTeIlecTBYIOT, KaK XxorAT. Ho Kak ToibKo Kakas-
HHOYAL cBOGOMONIOOMBASA MOJEKYNa MOACKOYHT K IIOBepX-
HOCTHU JKUIKOCTH, 3aX04eT BLIPBATHCA OTTyMla, TaK Cpasy Ke
GeraAHKY BepHYT Ha Mecto. Moseryisl, KOTOpEE HAXORATCH
OKOJI0 MOBEPXHOCTH, BOEHATCA B Hee MePTBOH XBaTKOIL.

Benr Mosekynbl npuTAruBaloTCsa APYr K apyry. U xorga
BCE MOJIEKYJHI IOTAHYT OFHY BHYTPH JKHUTKOCTH, C TaKUMH
cunamu eif y:xe He cmpaBuThes. IlombiTka K GercTBy cpasy
ke JTUKBUIUPYETCH.

Bor momekysnam rasa uth ropasno mgerue. Vx yixe mu-
yTo He ymep:KuBaer BMecte. Hyfda Obl MBI HH BHIIYCTHIH
ras, oOH MIHOBEHHO 3aiimer Bech 00'b€M coCyJa — BCe pPaBHO
GaHKa 9TO, MUCTEPHA MJIN KOMHATA.

MokHO cKasaTh TaK: MOJEKYJIBI TBEPHOTo Tella MPHUBs3a-
Hbl K CBOMM MeCTaM. KUITKOT0 — IOJYCBOOOAHEL. A MOJEKYJIbI
rasza CBOOOIHEI IIOJHOCTBIO.

Ho mouemy 510 mnpomcxomur? Ilouemy Gnl ModeKyaam
TBEPAOTO Tela He pa3beKaThCsd, a MOJEKyJIaM rasa He CO-
GpaTtncsa BMecTe?

Bce memo B Temmeparype. Mbl Be[lb BHIACHUJIIM, YTO WMEH-
HO C TeMIIepaTypoil CBsA3aH Mepexoj Tela M3 OJHOIO COCTOS-
Hua B apyroe. I3 TBepHoro B KuIKoe, W3 raza B YKUIKOCTb.

Ocraetcqd 0JHO — KaK-TO COBMECTHTh TEMIIEPATYPY M [BH-
JKEHIe MOJIEKYIIL.

C onmHOI CTOPOHBI, COCTOSIHHE BeIIeCTBAa 3aBHCHT OT ero
remmepatypsl. C Ipyroif — KaaoMy TaKOMY COCTOSIHHIO CO-
OTBETCTBYET CBOSI 0COOEHHAs GKU3HBY MOJEKYIL.

CymmectByer u 4YeTBeproe COCTOsSIHWe BemfectBa. Ta ca-
Masg mjIa3Ma, 0o KOTOPOHi MbI C BaMu yike roBopwin. Ecian
ras HarpeBaThb Jajbllle, TO MOKET CIYYNTHCA, YTO MOJEKYJbI
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ero, yjaapssch Apyr o Apyra, caMi Ha4yHYT PacCHIIAThCA HA
cocTaBHBIe yacTH. Bce paBHO 4TO BUHTHKM pa3oOpaHHBIX 4a-
COB pa30uTh Ha MajleHbKHe KycoukKu. Horga Bce MoOJeKyJsl
rasa pasBaJIsITCA Ha YacTH, ra3 NPEBPAaTUTCA B ILIA3MY.

B nnasme MoskHO HaiiTu camble pasHOOOpasHbIe YaCTHIHL:
CBOGO/HbIC DIEKTPOHDI, MONOKUTENbHEIe MOHBI, MOJIYyYNBIIHE-
¢ 13 OOBIKHOBOHHBIX MOJIEKYJ, [OCIe TOr0 KaK Te MOTePAIn
yacth pieKTponoB, Hemaso B miasMe M OOBIYHBIX 3JIEKTPO-
HellTPaNbHBIX MOJIEKY.I.

Comnne — 370 rpoMajHoe cOopuilie MIa3Msl, IpHYEM pac-
Kajenuoii. U spe3ngel mirasma. Camas oObIYHass MOJAHUA, KOTO-
Py0 KaKAblli M3 Bac MHOTO pa3 BUMEJ], CeBepHbBIe CHUAHNA,
DIIEKTPUYECKas [Iyra — TOKe IIIasMa.

Ho mnmasmoit Mb1 3anuMaTthesa He GymeM, a IMOCMOTPHM Ha
TOBeJeHNEe MOJIeKYJl B IMPUBHIYHBIX [JisI HAC BCEX TPEX COCTO-
AHUAX BeIecTBa — TBEPIOM, KUAKOM M Ta3o00pa3HOM.

YTO TAHKOE TEMNEPATYPA

B yueOHukax Ha ceil cueT cylmecTByeT ABa oTBera. Temiie-
patypa — Mepa HarpeToCcTd Tejia, YTBePIKAAIOT OOHH y4el-
Hnkn. TemmepaTypa — Mepa TemioBO# SHepPruu MOJEKYH, [0-
6aBIsAIOT Apyrue.

JleficTBUTENIBHO, TeMIepaTypa IIOKas3biBaeT, KaK HArpero
tesio. ['oBopuM Ke MBI — Ha yJauIe IBaANaTh rpagycoB. A urto
9TO 3HAYMT, 3HaeT Kakaplii. Temmeparypa BosmyXa, CTeleHb
ero Harperoctu u ecth 3tu cambie 20 rpagycoB. U xorma ma
IUISPKHOM IMTe HammcaHo «temmnepatypa Bomsl 23°C», To
BCe MOHMMAIOT, YTO BOJa Harpera A0 ABaAUaTH TPeX rpamy-
COB M Kymatbcsi xopouro. Jlaske, moKamiyil, cIAMIIKOM Temias
BOJIA.

C gpyroit cTOPOHBI, MBI YIOMSHYJIH O TEMJIOBOWA DHEPrHH.
9To ToKe MPABUIHHO.

Uem TeMmepaTypa Tejia BbIlle, TeM OHO TeIjiee, ropsuee,
tTeM 0oJbllle B HeM TeIIOBOM sHepruu. Ee MbI M HasbiBaeM
TeILJIOM.

Yto6el TeJ0 Harperh, Hafo eMy OTKy[Aa-To I0JaTh BTy
TEILIOBYI0 SHepruio. UHUPKHYIN Mbl COHYKOHN, 3ajKrim ras.
M ma nnuty noctasuin yaiinuk, ['a3 roput, BHIKENSAETCA Tell-
joBasg DHEPrusA, vallHWK HarpeBaercs, DepeflaeT DHEPruio
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Boge. Ilotom sakmnur Boga. Bor kyma momuma smeprus co-
JIKEHHOTO B ropeike rasza. CueTynk maM 3Ty aHepruio MOA-
CUMTHIBAET B TOUHOCTH.

TenmnoBasi dHeprus Tesa, pasymeercs, ceilyac ke Imepe-
JaeTcd ero yactuikaM — Mosiekyiam. Ecau teno tBepmoe, TO
MOJIEKYJIbI, MOJIYYHB NPHYUTAIONIYIOCA UM HOPLUIO DHEPIUH,
HaumHAT Koxebarhecsa Obictpee. M komeGmioTcss TeM vaille,
yem Oouibllie DHEPrUU IMOCTYIIaeT B mMX paclopskenue. Ecan
U3MepAThH TeMIepaTypy, TO OHa Bce BpeMs OygeT yBeJu-
YUBATHCA. A HOTOM 3aCTOHOPHMTCSH, 3aCTHIHET Ha MecTe. ITO
CHTHAJI — TeJo Havauo maaButhesa. U Temio Temepnr mmer He
Ha To, 4T0oOBI yBequuuBaTh Temmeparypy. Hamo copsats Mo-
JeKyJsl ¢ HaCHM)KEeHHBIX MeCT, OTOPBaTh MX APYr OT Apyra,
YBeINYUTH, BHYTpPEHHIOID JHepruio., Bor Kyga pacxopmyercs
TemoBass dHeprud. M3obperatensaM TepMOMETPOB 3TO 06CTO-
ATenbcTBO Ha PYKY. Iloka Bce Temo He paciyiaBUTCA WIIH,
Hao0opoT, MOKa BCA JKUOKOCTh He 3aCTHIHET — TeMIIepaTypa
ero He N3MEHUTCA. 3HAYNT, MOKHO MCIOIH30BATH €ro [
TaK Ha3bIBaeMO! ONOPHON — OCHOBHOH TOYKM IIKAJBI TEPMO-
MeTpa.

Mer Beb KaK pas 3TO W [edaii, KOrJa OIyCKall PTYTHHII
HIapUK B 3aMepP3aiollyio BOIY.

Ho BoT Bce MoJeKyJisl ObIBIIETO TBEPAOrO Tella COPBAINCH
CO CBOMX MECT W IIYTeIIeCTBYT Kak xorAr. [Ipespauienne
coBepmmiocs. ITepeq mamu sKuAKOCTE. A MBI IIPOJOJIKAEM I0-
CTaBIATH TEILIOBYI0 HHEPIHUIO,

Teneps yske HarpeBaerca skugKocTb. Hu ofHa Kpoxa Ter-
Ila He IIPONajieT, Ccpasy ke ;KUJKOCTH 0T30BETCHA IOBBILIICHHEM
temneparypsl. [ofimer meno mo rtoukum kumeHus. U cuosa
OCTAaHOBKA — IOKA He BBHIKUIHT BCA JKUIKOCTH, TeMIlepaTypa
CTOMT Ha MeCTe KaK BkomauuHas. Hu wmary mampiie,

Uro kacaerca rasa, TO ero MOKHO HAarpeBaTh CKOJILKO
yroguo. Ilpasga, Tam ToKe moaBuTCca Heuto HoBoe. Ho arto
opu oyeHb GONBINMX TeMmmepatypax. TyT Yk M OT MOJeKyJ
«menkn moxetary. Tak momydaercs HOBOE, YETBEPTOE COCTO-
sgHue BellleCTBa — IJia3Ma.

Ho BepHeMcs k BemecTBaM OGBIYHBIM.

Yro mer ¢ Humu geianu? Harpepanan, moBbIIadn TeMie-
patypy. W yBugenu, uto 310 TOTYAC Ke OTpPasKkajoch Ha TIO-
BeIeHUM MOJEKY.IL.

Ocraerca mobaButh, uTo HamGosee MPHITKAE MONEKYJIBI
JKUITKOCTH, Y KOTOPBIX caMas Gonbliasg CKOPOCTh, MOKHAAIOT
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10BePXHOCTD KUAKOCTA 3aJ[0JIT0 /|0 KUIEHHUA. ITO M eCTh HC-
napenue. Mor yike roBopmin o6 stoM. VI BcnoMHmIN, 4TO B
GaHe Ha cTeHaX MOABIAIOTCSA KalmelbKH BOABL. TaM IIpOUCXo-
ouT KoHfencanus. YacTh BOAAHBIX MapoB CTAHOBUTCS CHOBA
JKUTKOCTBIO.

Or uwero 3aBsmcur coctogume Ttena? Ot Temmeparypst!
C uem cBsasama temmepatypa? C pmeukenuem MoierylI. Uem
Temneparypa Ooisille, TeM ¢ Goxblleil CKOPOCTHIO OHU J{BH-
raroTcs.

Beixogur, TemmepaTypa — Mepa  JIBUIKEHHA MOJEKY,
Mepa ux ckopoctu. CTporo roBops, TeMmieparypa OIpejesser
KUHOTHYECKYI0 BHEPTUI0 [BIKeHUsA Monekyn. HKumeruue-
CKasd — KaK pas M 03HAYAeT DHEPrUiO [BIVKEHMAL.

Ha mepswiit B3rasy Harpetoe teno Bemer cels CIIOKOIiHO.
Kaxoe ym ram pgemxenne? Kunermueckoil sHeprmeil oGia-
JdaeT, HalpuMmep, MafalIlas C IUIOTHHBI 3JIEKTPOCTAHIMU
Bofla, JeTAIuU KaMmeHb, ABWKyHuiica moe3n. IlompoGyiite
ux ocraHoButh! A TyT sHeprus u... moxoii! [eso B ToM, uTo
DHEPrui0 ABIFKYIIUXCS TeJ MBI, TaK CKa3aTh, BUAUM CBOHMH
riasamu. A BHepPrus ABMKEHUA MOJEKYJ — CKPHITas, HEBH-
AnMasi, BHYTpeHHss. Jleskut, mampmmep, Ha 3eMile KaMeHb.
Jleskut crnokoitno, Tuxo, HuKOro e tporaer. Ho BHyTpu ero
CKPBITO BO MHOr0 pas 0oJjblile BHEPIUH, YeM B APYroM, KOTO-
PBIil € TPOXOTOM WM MBLIBK) JIETHT BAOIL FOPHOTO CKJIOHA.

W umeHHo TeMmepaTypa MOKaskiBaeT, CKOJBLKO TeHJOBOIl
9HEePrMM CKPHITO B [JaHHOM Tejie. DBoaple ee crajdo wuiIn
MeHbIIIe.

TennoBasi sHeprua MOMKeT JerKo MepexoguTh OT OJHOTO
Tena K papyromy. Ilpm stom, KomeuHo, Tesia o6MEHHMBAIOTCSA
TEILIOM, a He «TopAYHMH» MojdeKynamu. Tejo ropsuee mo-
CTEIIeHHO OCTBIBAET, a XOMOJZHOEe — HarpeBaercsa. TOAbKo BOT
4T0 MHTepecHo. Temno mepexoAMT TONBKO OT TOpAYEro Teja
K XonomHOoMy. A HaoGopor — B o0paTHOM HaIpaBIeHHH —
UATH He XOYerT.

Tak Bemer ceGa peka, B KOTOPOil Boja TeyeT JHIIb B Of-
HOM HAIIPaBJIEHNU — II0 TEYPHHIO, TYAa, IJe YPOBEHL PEKH
HIKe.

Korpga-to gaBuo nogum mymaiu, 4To TMEPEHOCHT TEILIO 0CO-
Goe BemecTBO — Temiopod. Y oYeHb yAMBIAAMCL, YTO HTOT
Tensopof Takoil paszbopuussiii. Hukak Helb3sa OTHATHL ero ot
XOJIOHOTO TeJia M IMepefath ropsyeMy. A Telmeph MLI 3HaeM,
B uyeMm feno. Hukrakoro remmopoga ner um B momume. IIpocro
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MOJIEKyJIBl OfHOTO Teja ABUIAITCA ObICTpee, ueM HAPYToOro.
Ecan stu Tena mMOMIOMKMTH OfUH BO3le APYroro, TO MOIEKYJIIBI
ropsA4ero Tela OyAyT MOATAJIKUBATH MOJIEKYJNHI Teja XOJOA-
Horo. CaMu oHM UpH 3TOM 3aMemiArcA. Tak IIPoJoKaeTCsS
J0 TeX IOp, HOKa CKOPOCTH 00OMX TeJ MPUMEPHO He CpPaB-
HaoTcA. VI TemmoBas sHepPTus pacHpemesuTCs MeKAY BCeMU
MOJIeKyIaMu.

3JTo oblee cBoiicTBO TemmoBoil sHeprun. Cama coboil oHa
MepPeXofAuT TOJBLKO OT Tel 0ojiee HArpeThIX K TejaM MeHee
HarpeThIM.

Bot MBI ¢ BaMH U BBISICHWJIH, YTO ’Ke TaKoe TeMIeparypa.
Ona, oxasblBaeTcs, IOKasbIBaeT, CKOJIBKO B Tejle TeIIOBOM
DHeprum, Kak JABUCAIOTCA ero MOJEKYJHL.

W urobel moHU3UTH TeMmmeparypy, 4ToObl HpHOIU3UTHCA
K abCoJI0THOMY HYJI0, HAa{0 9Ty JHEPrHi0 II0 BO3MOKHOCTH
OTHATH y Tena. TorJa OHO HaYHET OXJaKIaThbCA.

Ceiiuac Mp1 3aiiMeMcs 3Toit omepanmeii. Ilonyuuts He-
00JIBIIOI XO0JI0f CPaBHUTEJbHO HeTpyAHO. Bor moiitu massiie,
mpubIN3UTHECA K caMOMy a0COMIOTHOMY HYJI — 3afaya IIo-
taxenee. Ho Mbr cnpaBumes u ¢ Heit. Msr — Ha Oymare.
A yuensie faBHO yiKe JOCTUINIM CaMBIX HU3KHX TeMIepaTyp.
IIpaBaa, cpasy ke BosHHMKaeT HeJoyMeHHbIH Bompoc. Mer BCe
BpeMs TOBOPHM, YTO TeIJIOBAs DHEPIUA IEPEeXOIUT TONbKO
K XOJOMHBIM TejaM. [opsume aumimes octeiBaloT. J[la m TO He
camn mo cebe, a eciim UX [OMECTHTH PANOM C TeJIaMM II0XO-
nomueil. BeixomuT, 4ToGBl oXJayKOaTh TeNa, MBI BCerga [od-
JKHBI 3apaHee MMeTh YTO-TO BPOJe XOJORMILHUKA?

9TO Bce MpaBHILHO, TEIIOBas HHEPrUsA caMa Io cebe, ca-
MOIIPOM3BOJIBHO MEPEXOTUT JHUIIL K TelJaM MeHee HarpeTsIM,
nepeMeNiaeTcss TOJIBKO B OJHOM HampaBleHuUN. A BoT crmenu-
aNbHBIMH CHOCO0AaMH MOKHO 3aCTaBUThL €€ HyTeIlecTBOBATbH
u B obOparHoM Hampasienud. Mo3KHO OTHHMAaTb TeIIO H
y xonomusix Teda. Ho s sToro mamo tpatuth sHepruio. Bor,
HampuMep, CTOMUT y Hac joma XoidofuwibHuUK., OH Bce BpeMsa
BRJIOYEH B JJIEKTPUYECKYIO CETh. OJIEKTPHYEeCTBO paboTaer
B xonoguinbHuKke. VI B HeM XolofHO. A mompo0yii-Ka BBIKIIO-
yn ero. Yepes HecKosbKO 4acoB Tam OyHer Temno, Kak B
KOMHarTe,

Co3gaTe HuU3KHE TeMIepaTyphl TPYAHO, HO BO3MOKHO.

Yaepxath uX Hejerko. Begb Kpyrom HaXoJATCA TeILIbIe,
ropsaune tena. Ouu pajsl mepegaTh KOMY-HHOYIb 9acTh CBO-
eii suepruu. Ilpuxomurca TimatensrHo obeperaTp XOJIOf.
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Econr 3arasAanyTh BHYTPh CTEHOK XOJO/(MIILIIAKA, MOMKHO
YBIZIETL TaM MIOrO Cl0€B TeIUIOM3OJAANUU. A Bce AJisa TOrO,
Y100l He HONYCTUTH B XOJAOAWILHUK TeIJia U3 KOMHATHI, YTO-
OBl MOJIEKYJIBI BO3/{yXa He CMOIJIU MepefaTh MOJNeKyiaM X0Jo-
JAUJIBHUKA YacTh CBOeil DHEepPruu.

Fopsiume Tema ToKe OueHb TPYAHO COXPAHATH TOPIIMMM.
Haxe ecnu yGpaTh BO3AyX, M TO Tela OCTHIBAIOT. BB Beih
3HaeTe, 4TO Temjo oT Hasexoro ConHIma MIET K HAM 3a MUJI-
JAHOHBI KWJIOMCTPOB IIYCTOr0 6€3BO3AYLIHOTO MPOCTPAHCTBA.

Tenno or meurw mepemaerca MosieKyjdaMu BO3Ayxa. Bos-
OYX OKOJIO MeYKH MPOrpeBaeTcs, pacilupsercs, yXOIAT BBepX.
Ero mecro samumaer ppyras mopuusa. U tak ummer mepeme-
INUBaHNe, IOKa BCE TEIJIO IMeYKH He Pa3oifieTcss paBHOMEPHO
o Bcell KOMHaTe.

Mosekyisl CWIBHO HArpeThiX TeJl OTHAIOT Telo B BHE
n3nyvyeHns. ¥ HUX CAHIIKOM MHOro sHepruum. Temmeparypa
BelllKa, [ABUTAIOTCA MOJIEKYIsl oueHb ObicTpo. M orgaror nuii-
HIOK DHEPIUI0 MOPHUAMH U3jyuyeHus. Eciu mogHecTH IagoHb
K CHJIBHO HarpeToMy Tedy, TO OT Hero TaK ¥ MBIIET ;EapoM.
IT0 NeTAT HEeBUAMMEIE TeIJIOBHle Jy4u. JIeTAT OHM U OT
3Be3[, u ot Haimero CoiHmHa, JeTAT 3a MHOTHe MILITHOHBI
KHJIOMETPOB Yepe3 MeKILIaHeTHOoe 0e3BO3MyIIHOe IPOCTpaH-
ctBo. WMenno taxum cmocobom ConHIe «oTamiimBaery Hauly-
3emnto. Bea Beemenmas samosiHeHa OTHMM «IIYTelIECTBYIO-
LOIUME» TeIJIOBBIMHA JIyYyaMu.

Ceiiuac ux Hayuyuanchp HaXOMUTDL, JOBHTH [aKe, KoTma HX
COBCEM MaJIo.

Ects npubopei, KoTopsie MOryT oGHapyKuUThL faske CIIMY-
Ky, BaiOKeHHYIo Ha Jlyne.

Ho rtena, narpersie me cuibHO, MOUTH He uaaydaioT. Ilo-
9TOMY 3aINTON HU3KMUX TEMIIePATYP CIYKUT BaKyyM — MpPO-
CTPAHCTBO, JIMIIeHHOe BO34yXa.

XNONOTNUBAA ,X{U3HL* MONEKYN FA3A

NMpo abconoTHBIA HyJbs yuyeHble Y3HaJdW, Korja CTall H3y-
uaTh moBefieHue rasoB. C Apyroil CTOPOHBI, ras3bl, TaK CKa-
3aTh, 00'BEKT BCell TeXHUKH CBepXHH3KuUX TeMiepartyp. U nce
BpeMS, IOKa Mbi Oy[feM 3aHMMAaTbCs CBEPXXOJIOAOM, HaM IpH-
mercs obmiathea ¢ rasamu. [lpaBma, MHOrMe M3 HHX ObICTpO
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MeHSIIOT CBOil OONMK, CTawoBsATca »xuaxocramu. VW Hame
npojasmKeHne K abCOJIOTHOMY HyJ0 MbI 1 OyjaeM OTMevaTh
TeM, 4TO Fa30B OCTAHETCS BCe MEHBIIEe ¥ MeHBIIe.

Bor, manpumep, Bo3gyX. B HeM ectp yriexkucislii ras,
asoT, KHUCIOPOMA, MATh WHePTHHIX ra3oB. Ho créur ero oxia-
OUTh — W YTJIEKUCHAbIl Ta3 BbIIaJ TBEPABIM ocagkoM. [ToTom
yiIesJ KuCJIOPoJ, 3a HUM a30T, [pyrue rassl.

ToapKo MOPO30yCTOHUUBEI Tenuit — ONH M3 MHEPTHBIX
rasoB Bo3[yXa — JePIKUTCA [0 MOCHeTHEro.

Jlume B caMbix 6auskux mokosax Baaawikm CBepxxonofa
cmanca u on. Hu oguoro rasa 8 mupe Gonbiie net! Jleganoe
GeamounBue!

JlaBaiitre mosHaxkomMuMcs c¢ razamu nobmmxe. [Toxa uro
OyCTh OHM JKMBYT B HAMINX OOBIYHBIX 3E€MHBIX YCIOBHIX.
U Bemyr cebs, kak mosaraercsi rasaM, COBCeM He IIOf03pe-
Basi, KaKasg y4acTh MM B JajbHeHIIeM yroToBaHa.

Y Mosekyn ecTh CBOH CBOJ 3aKoHOB. MBI ¢ HUM O3HAKO-
muanck. Ho Korma oHH coCTaBiAKT ras, MOABIAIOTCA HOBHIE
3aKOHBI, JeiiCTBYIOIIMe JMIIL Juisi ra3a. 1lockolrpKy Hac HH-
TepPecylT rasbl W Mbl coGupaeMcs C HUMM JOJIT0 oOLIATh-
s, BBIACHUM, KaKue 3TO 3aKOHBL JTO TeM Gojiee HHTEPECHO,
YTO C TMOMOIIBI0 OJHOTO M3 HUX MBI B TOYHOCTH OIPEeleduM
3HavyeHue aOCOJIOTHOTO HYJS — TAaMHCTBeHHOE, Ha IIepBHIi
B3IUIAM, HUUEro He BhIpakalollee YHCIO «MUHYC JBECTU CE€Mb-
OEeCAT TPH».

Moneryasl rasa CcBOOOTHBI, KaK BeTep. ITO MbI YKe
sHaeM. X HuuTo He yaep:kuBaer BMecTe. OHH MYaTCH C rpo-
MaJHBIMH CKOPOCTSMHU, CTAJKUBasAChH APYr C JApyroM, HAThI-
KasCh Ha CTEHKHM COCyJa, B KOoTOpoM HaxoauTcs rad. Ecam
COCY[T PacKpuITh, TO Ta3 MTHOBEHHO MOKHWHET ero, MOJEKYJIbI
pasieTATCA BO BCe CTOPOHBI, OCBamBasg HOBOe IOMeLIEHIe.

Tasz cocrour u3 momekyn. U xoTa Kamgas MoJeKyla Ku-
BeT cBoeil COOCTBEHHON OTHeAbHONW JKU3HBIO, XOTA BCEe OHM
«AyMaloT», YTO HUKAKOTO OTHOLIGHHA APYT K APYTY HE MMEIOT,
ato HeBepHo. CBoiicTBa rasa Kak pa3 M 3aBHCAT OT TOTO, Kak
BeIyT cebs Bce ero MONEKYJbI, BMECTe B3ATHIE.

Ecnu y nac B pyrax TBepioe Teno, TO MBI CHayajla CMO-
TPUM, KaKoe OHO Ha BN, MHTepecyeMcsa opMoil Tema. 3aTem
CyOuM o0 ero Bece — TspKejoe OHO mum Jjerkoe. U, KoHeuHo,
TOBOPHM O TeMIepaType.

3ateM MOKHO oOUpeNeIUTH TBEPAOCTh Tella — YHpyroe
OHO WIX HeT, KaK IPOBOAUT TeIJlo U MHoroe jipyroe.
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Yro Kacaercd raza, TO TOBOPST TOJNBKO O TPeX ero Xapax-
TepucTUKaX. Bo-1lepBBIX, y rasa MMeeTCsA orpeleleHHAas TeM-
meparypa. 9T0 Mepa TeIUIOBOHl SHepruu rasa, Mepa SHepruyu
ABWKeuusa ero MoJiekyna. He HaJo, KOHe4HO, IyMaTh, UTO BCE
MOJIEKYJIbI IBUTAITCA TOUYHO C OMHUME H TeMU jKe CKOPOCT-
mu. Het, y omHuX MOJeKym CKopocTh moMensbime, J[pyrume —
nmopesBee, OwicTpee MABAramTcsa. TemmepaTypy ompefeiser
CpefHASA CKOPOCTb. J[OMyCTHM, UBMEPHIM MBI CKOPOCTH BCEX
MOJIEKYJI. A DOTOM CJOKWIM HTH YaCTU M PasgeMiNd Ha YUC-
JI0 MOJIKYL.

970 u Gymer CpegHsAS CKOPOCTb.

Hpome Toro, ras HaxoZuTCsA B KaKOM-TO COCYZe, 3HAUHT,
o0najjaeT ompegeNeHHBIM 00'beMoM.

W, naxonern, tperba Beauuuna. Momaekynnl raza GomGap-
JTUDPYIOT CTEHKHN COCyHa, BO BPeMsl CBOUX IOJETOB yAapsioTCA
B creHKN. Uem Gosapie TaKMX yaapos, yeM 6oiblile CKOPOCTH
MOJeKyJN, TeM TpyAHee MPUXOMUTCA CTeHKaM. ['as cuibHee
DaBUT Ha HUX.

Bce stu ymapei, BMecTe B3sATHIe, CO3[al0T A aBJleHHE
rasa.

Urak, Temmepartrypa rasa, o6beM H JaBie-
Hue. Bor BeauuuHel, ¢ KOTOPHIMH CBA3aHa KU3HL rasza. Ux
Ha3bIBAlOT NapaMerpaMu. ToJBKO OHH He CYLIeCTBYIOT KajK-
HOas caMa 1o cebe.

Bossmem, nanpumep, Kycok menaa. OH MoKer Obith 60Jb-
[IMM U MaJeHbKAM, TEIUIBIM ¥ XOJIOJHBIM.

Ho o6beM Kycka Meina HHKAaKOroO OTHOIIGHHA He WUMeeT
K ero temmeparype. Boo0lie roBops, mpu HarpeBaHHH TBep-
Ipie Tela PaCHIMPAIOTCA, HO OYEHSH HEeMHOro. 3aTo B rasax
00beM, TaBieHne U TeMIepaTypa CBA3aHBI MeKAY coGoil. ITo
JIETKO YCTaHOBUT.

ITogo6HbIe OMBITHL yUeHbIe HPOAeaain JarHo.

Emie B cpepnue Beka, Korja (PU3MKa TOJBKO CTAHOBHJIACH
HaYKOi, JI01, KOTOPHIX MHTEPECOBANH 3arajKi MPUPOILL, CO-
Oupasnch BMeCTe, PACCKa3bIBAIN O CBOMX HaOMIOEHUAX, CHO-
puin, o6'bACHAS TO WIM MHOE HHTEPeCHOe sABJIeHUE,

Tak poskpasace Hayka — B Gecelax, cmopaX, TaK JIOIU
OTKPBIBAJIN 3aKOHBI HPUPOALI, MOATBEPIKIAA UX ONBITAMH, CO-
3aBas nepBbie POPMYILIL.

B Auramn B XVII Bexe oGpasoBaics 6GolbIIoii Kpy:#oK
Takux ucciaegoparerneii. Cuavana oH mocun HasBaHue «Hespu-
Mas KOJJIerusA», W YYeHBIe COOMPAJHUCH IOYTU MOAMOJIBLHO.
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Onn Gosaunuch, WTO KOPONEBCKMe BJIacTH 1 Besflecyllas mep-
KOBb COUTYT UX 3AHATUS YPEXOBHBIMI.

Yuensie Hemodro cobmpanuce Braiine. Cxopo aHrIMHACKALL
KOpOJIb TIPU3HAJ OGIIEeCTBO YYEHHIX, B3sl ero Imoj CBoe IIO-
KPOBUTEJLCTBO ¥ IOBeJe] HAa3bBaTh JIOHJOHCKMM KODPOJIeB-
ckuM obmectsoM. Tak m Temepsr HaswiBaercs AHrImiicKas
aKajleMus HAyK, KOTOpas BHEIpocia W3 HeBGOJBIIOro KpYsKKa
VYeHBIX.

Cpen yueHbiX, KOTOPHIE Cpasy ke craam paboTaTh B 9TOH
akajfemunu, Obll ¥ reHpadbHelii Mcaaxk HuioToH, ocHoBaBIINil
cospemennyio ¢usury, u Pobept I'yx, KoTopHIit usydan ynpy-
roCTh Tell, Kojie0aHusA MAasATHUKA, CBOWCTBA 3BYKA.

Bruto muoro apyrux. B Tom umcie o4eHn GoraThIil uelo-
Bek — PoGept Boitis.

PoGepra Boitna umHTepecoBaso B HayKe JHUIIbL OFHO: OH
YBIEKAJCA MCCIeJOBAHUEM TasoB.

Ewme sagoaro mo Boitnsa urtanbaHcKue yueHble BHISCHUIN
MHOTO JI0GOIMBITHOTO, Y3HAIM 0 HEKOTOPHIX CBOICTBaX rasos.
Toppuuenan goKasal, YTo BO3AYX JaBUT HA HAC CBEPXY ¢ 60Jb-
moil cuioil, YueHsle yiKe 3HAJIM, YTO BO3AYX MOKHO CiKH-
MaTh, UTO, HarpeBasich, on pacmrupsercsa. Ho mo-macroamemy
rasamu 3aHsmicAa Boitre. OH HabaoOman MHOTO HMHTEPECHBIX
asieanit. Hexotopsie us unx Boitnp paske He crapancs o6b-
sAcHUTh. A 9T0 o4eHp kaako. Hampumep, B ofHOM m3 CcBOHMX
ONBITOB aHMIMIICKMIT yYeHBIN MO0 CyTH Jesla JOKasas, 4To BO3-
TyX COCTOUT M3 OTAEAbHBIX uyacTuuek — MoxeKysr. Ho ob6msac-
HWJIH 3TO JUIIL MHOTO JIeT CILYCTS.

Boiinp mpomenas HeCKONBKO OMBITOB, 6Jarofaps KOTOPHIM
ocTajica HaBcerja B NaMATH mMOTOMKOB. OH OTKDHLI 3aKOH,
HOCAUMiA Temeps UM 3axoHa Boitra — Mapuorra. Boitnn 3a-
masn HeGoJBIIyI0 H30THYTYW TpPyOOoury. B sanmagnnoMm ee
KojieHe oOKasajica Bo3AyX. lloTomM yueHslii cTan momKMMaTh
STOT BO3AYX, A00aBIfAA B OTKPHITOE KOJEHO PTYTh. Bozayx
cxuMancda. UM Boiine BeIACHWI, 49TO, YeM MEHBINHMA o0beM
3aHMMAaeT IONABINUI B JOBYLUIKY BO3JAyX, TeM OOJbIlee KO-
JIUYeCTBO PTYTH OH YPaBHOBEIIMBAET.

PryTe maBut na Bosmyx. Y BO3gyXx TakiKe JaBUT HA PTYTh,
O6a pmaBieHUA OLHHAKOBLI, Pa3 CTOJOMK PTYTH IOKOHTCA HAa
Mecre. :

ITonyuaercs, yro gaBiaeHme raza m ero 00beM B3aMMOCBS-
3anpl. Eciu He MeHATh TeMIepaTypy, AepKaTh ee HOCTOAH-
HOli, TO 3aBUCHMOCTH IOJyyaeTcs oueHb mpocrad. OGbeM rasa
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W ero JaBieHNe NpH IOCTOAHHOH TeMmepaType oGpaTHO WpPO-
[OPIUOHAJIBHEL PYT APYTY.

Tax ¢gopmyrupyercsa 3axoH Boitns — Mapuorra.

Ho umpu uem tyr naxoii-ro Mapmorr? Benp ero cpelan
Boiins.

Cpenarts-To OH cHejiall, HO OKOHYATeNbHOTO KOHKPETHOTO
BHIBOJlA He JaJl.

On Gonpire mOOWI MPOBOAUTL MHTEpecHble HAGIIOJeHUA,
CTaBATh AWKOBHHHBIE OIBITH, a4 MOTOM pPaCCKAa3LIBAThL O HUX
Ha 3acemanuax KHopoaesckoro obecTsa.

A cospmaBaTh TeOopuH, HEJIATH BHIBOJBI, IPEAIONOKEHNUI —
cry4HO!

B 570 jKe BpeMsa MOABUIACH ellle OfiHA akafeMusa — QpaH-
mysckaa. OgHUM U3 ee OpraHmM3aToOpoB OBLI 3aMedaTeJbHBIH
VYeHBbIH, MCKIIUATEILHO NYHKTYATLHBIH M IIOCIEN0BaTeb-
HEIi YenoBex — IpHeTr Mapnorr. Boitns oTKpeI cBO# 3aKOH
B 1662 rogy. domossun 06 onwitax m 3abpocua ux. A Mapu-
OTT HEe3aBHCHMO OT Hero MpHINeN K TOMY 3Ke CaMoMy. 3aTo
HMEHHO OH JIajl HOBOMY BaKOHY YeTKYIO q)opmynnpOBRy, KO-
TOPOIl MBI IOJIB3YeMCA U ceiiuac.

IIpousormio ato 8 1676 rogy. Ho B To Bpems Hayka pas-
puBajiach He cuema. Ceffuac MBI cuHUTaeM, 4TO 3aKOH OTKPBIT
OJIHOBpEMEHHO W HEe3aBHCHUMO APYT OT APyra AHIMIHICKAM H
(paHIy3cKUM yYEHBIMH.

Yepes cTo aer mociae dtux cobertuit 8o Opaumun poauiacs
ellle OfWH YYEHEIHA, KOTOPHII Wpodo/Kuia pabotsl Boitna u
MapnoTra 0 H3Y9IEHUIO Ta30B.

dto Gbin Hosed Teit-Jloccax. Umenno emy mbi 06a3aHbBI
POMKIEHMEM 3aMeYyaTeNbHOTO B3aKOHA, ¢ MTOMOLILI0 KOTOPOTO
ceifuac 0e3 Maseidniero ycwimsA MOKa’KeM, 4YTO CYIIECTBYyeT
TAMHCTBEHHAS TeMIlepaTypa — abCOMIOTHBINA HYJIb.

Teit-Jlroccar raxke m3ydma IoBejeHHe Ta30B NpH Harpe-
pauuu. [t aTOTO OH co3pall cHeqUANbHYH ycTaHOBKY. Ona
ovyennr Hanommuasa annaparypy Boitasa. U BooGite mago cka-
3aTh, YTO aHIMUACKUH (UMK GBI IPEeKpacHBEIM BKCIEepPHMeH-
TATOPOM, BEJUKOJIEHHO yMeJ NPOBOAUTH PA3JIUYHBIE OIIBITHL
(9KCImepUMEHT — 9TO M eCTh ONBIT. DKCIIEPHMEHTATOP — yue-
HBIid, paboraromuii mpaktnyeckn. Ects Befip emie m Teoperu-
kn. Ha wmx mmcpbMeHHBIX CTONaxX He BHHO HHYETO, KpoMe
Gymarn u pyuxn. OgHAKO OHA YMEIT TaK TIIYOOKO 3ariAHYTh
B ry0b Bel[eCcTBA, YTO OTKPBIBAIOT B HEM MHOTHE HEOKH-
RaHHBle CBOHCTBA, OOBACHAIOT CJIOKHeNIINMe pe3yabTaTH,
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IOJYYeHHBIC DKCIIePUMeHTaTopaMu. A Takde 3aMedaTelbHbie
yuenble um TteopeTurn, Kak Hrioron, Jlomomocos, Tamumneii,
OBLIM W BKCIIEPUMEHTATOPAMHU. )

Ho Bepuemcs k sxcmepumentam [eii-JIroccaka. Mer yike
3HAeM, UTO OH 3aMHTEPeCOBAJICA, KaKk BeAyT cebs rasbl mpu
HarpeBaHun. Cuavana [eii-Jloccak, HarpeBas ras, maBan eMy
BO3MOKHOCTL paciupatbesa. s omelta Gpan Ty ke IMOPIUIO
BO3JyXa, KOoTopoil momb3oBajicsa bBoitnb. Ilomuure 1pyOry u
IJIeHHHKA — BO3JAyX B 3amasHHOM ee KojeHe? Bosmyx mopo-
TpeBaeTCA, U KalelbKa PTYTH, KOTOPAs 3aKpHIBaeT eMy IIYTh
K cBobOome, mocremenno mogaumaerca. O6beM Bo3fAyXa ABHO
pacrer. B npyrom omwire Ieii-Jlioccax pemma ocraBuTh moO-
crosiunbiii 06bem. IlomorpeBas Bo3nyX, oH Bce BpeMs moGas-
NI PTYTH BO BTOpoe KojeHo TpyOoukm. Torma oObem Bo3-
AyxXa [AelcTBUTeJbHO He MEHAJCA. 3aTO IOBHIIIAIOCH JABIe-
aue. Bens Temepsr yHpyruil Bo3myX BhIIep;KUBaeT NaBJIeHHe
Bce Ooabiero u GoJbIliero Koiudectsa pryTH. Bospacraer m
JaBlieHWe rasa. PTyTh CcTOMT Ha MecTe. 3HAYNUT, JaBIeHME
¢ TOIl W APYroil CTOPOHHI Ha Hee OJMHAKOBO.

Teii-Jlroccak mpomssesn mopcuersi. M momyummnocs, uTo H
o0beM ¥ [aBileHHe ra3a NpU HArPeBaHMH YBEJIWYNBAIOTCH
npubIu3NUTENbHO H3 OFHY U Ty ke BeanuuHy. Kamawiit amim-
HUI rpajyc TeMmepaTypsl maMeHseT o0beM WM [JaBIeHWe Ha.
/273 wacTh TOrO, 4TO OBIIO y Ta3a Ipu HyJe.

YBennunBanT TeMmepaTypy, YBeIMUMBAETCA HAaBIEHHE.
YMeHbiaoT — fasnenune ymenbmiaerca. Tak [Ieit-Jloccar
NOATBEPAWI 3aKOH, OTKPBLITHIL 3a HECKOJIBKO JIeT [0 3TOrO
¢pannyscknm ydensim Illapaem. Ho Botr o6beMHBIE COOTHO-
IeHusi OH OTKPELI caM. VM mokasall, 4To 3TH 3aKOHBI OTHO-
cATCA Ko BceM rasam 0es mckiarouenusa. Bopopon, asor, Kme-
IIOpPOJI, CMech ra3oB, Ha3biBaeMas BO3JYXOM, — BCe PABHO.

Harpesu ma ogue rpagyc — moxydaiiTe !/o73 o6beMa mim
nasiaenns!

ITocme toro kak Teit-JItoccar umcnenno cdopmyanposas
CBOH B3aKOH, HAcCTaJa OYepelb a0COMIOTHOrO HYJI.

Boi y:ke, KoHeYHO, 3aMeTHIH MOABICHHE HTOTO TAMHCT-
pennoro ucia 273. Ecau ras oxiaskmare, TO ¢ Ka3KIbIM rpa-
JycoM AaBieHHE ero yMeHbIOHTCA Ha ![o73 wacTs. Omo Gymer
BCe MeHbIlle U MEHbIIIe, IOKA..,

Ho mo mopsaaxy!



HA ,CLLEHE* NOABJIAETCA ABCONMIIOTHLIA HYNDb

PaccMoTpuM BHHMaTeJIbHO, KAK W3MEHAETCs AapJieHne rasa.
Ha rasgapiii rpagyc DOHUIKEHHs TEeMIEPATyphl HPHXOAHTCH
/973 wacTs pgaBienns. Ha mecATs rpafycoB Moposa OTOABHU-
pyauck Mel oT Hyuas llenncmsa — ma '0/y73 ymaso paBmennme.
Hy uro &, moiinem naasiie. Ha Gymare segb MOHIKATEH TeM-
nmeparypy Jerko. Ilpm —200°C or mepBoHawasbHOTO AABJIe-
HHUA OCTAHETCA TONBKO '3[g73. ITO COBCEM HEMHOTO.

A gt0 Gymer npum temmneparype munyc 273° C? Apudmern-
Ka [OKasbiBaeT — JlaBieHHe o00paTuTCa B HyJb. JlaBieHue
rasa IOJHOCTBIO MPOIAJIET.

Ho uto oTo o3mauaer? [laBienume raza — yJaphl ero Mo-
JIeKyJll 0 CTeHKW cocyjha. Beixommt, mpu abCcoJIOTHOM HYJe
TeMIepaTypbl MOJEKYJbl JOMKHEL 3aMepeTh Ha Mecte. llo-
KOSIIASICA MOJeKyJa?

droro He Moket ObiTh! [[BusKeHue — HeoTHEMJIEMOe CBOII-
CTBO MOJIEKYJI, CBOMCTBO MaTepHH.

He moryT monexrynbt ocTanoBUTHLCA. BBHIXOAUT, HEBO3MOK-
HO AOCTUYb M TAKOW TeMIepaTypol?

Ia, mmense tax! Munyce 273 rpaayca Ienscus wiau, Tou-
Hee, munyc 273,16 — npegen moHmKenus remmneparyp, aGco-
JMIOTHHIA Hyib. DBojlee HUBKMX TeMmIlepaTyp IIpOCTO He CyIile-
CTBYeT.

Bot n go6pasmnce MBI 1o a6CONIOTHOTO HYJIA.

9Ty BeamumHy yueHEle HmoJayumiam He cpady. He cpasy
BCJIE/l 3a OTKPHITHEM Ta30BbIX 3aKOHOB B3SJIMCh OHM 3a apu@-
MeTHYeCKHe IOACYeTH, KOTOphe MBI CHeJalH C TaKOM Jer-
KocTeio. IHTEpecHee npyroe. 3agoaro 1o paGoT QpaHmy3cKOro
yaenoro Muxaitno BacunbeBuu JloMOHOCOB yTBep:kmad, uTo
TeMIlepaTypHas IIKaja JO/KHA ObITh OTPAHMYEHA CHUZY, YTO
NOHIKATL TeMIEepaTypy 6esrpaHWuHO Helb3s. Y TBepiKHasd OH
9TO, MCXOAsA W3 TOTO, YTO CYINECTBYIT MOJEKYJBI, 4TO OHHU
IOBHKYTCA M MHLIMHU GBITH HE MOTYT.

JlomonocoB, mo cytm fena, mpejcKasad MOABIeHHE 0ONb-
moi#i obmactTn (UBMKN — KMHETHYECKOH TEOpHN MaTepuu.
Y Hero He GBIIO ONBLITHBIX JaHHEIX — MHOTHE DKCIEPHUMEHTH
TOABWJIACH CTO JIET CIYCTA.

Ho reHmanbHBI yuYeHBIli cMoOTpesa BIeped, HajieKo o6ro-
HAS CBOE BPeMs.

Benp B KoHIle KOHIOB AeliCTBUTENBHO fel0 He B apudme-
TiKe. Pa3 cKOpocTh ABMIKEHUA MOJEKYN MafaeT HPH OXJaiK-
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JleHnn — foJiKen GEITH Mpefed, TAK KAK OCTAHOBHTHCA, 3aMe-
peTh MOJIeKyJbl He MOTYT.

Kasxercs, mpocroit BeBop. Hax Gynro Bce sicHO m Tak.
A Mexay TeM Hamo ObLIo OBITh TeHHAJLHBLIM JIOMOHOCOBEIM,
y1oObl yTBep:KAaTh 310 B Koume XVIII Bexa, Korma Hayka
TOJILKO eille CTAHOBWJIACH HA HOTM, KOTJAA MpaK cpejgHene-
KOBbSI CMEHIJICS Y3eHBLKOH IOJOCKON HesipKoro ceera. M rias-
HOe — T0, yTo JIoMOHOCOB max mpepcTasienne o6 aGCOMIOTHOM
Hyle He u3 apupMeTHIECKUX IOACUYETOB, a MCIOJNb3yA riay6o-
KHe IPefCTaBICHUA O CTPOGHUN MHUPA.

I'enwii BrITIe APYrMX Ha MHOTO TOJOB M BHAHUT OH JANEKO
Bmepen!

Onuaxo mnpeasupmenus JlomoHocoBa cranm 3akoHamu (Hu-
3UKH JIWIIb CTO JeT CIIYCTH. 4

Cpasy ke mocue T'eii-Jlioccaka 3a raser B3gudcs aHTIHA-
cknil yuensit Yuirbam Tomcon. OH, MOKHO CKa3aTh, OKOHYA-
TeJLHO Pa3enalicsi ¢ abCOJIOTHBIM HYIIeM.

TomcoH wu3BecTen Goubime mop Apyroit dammimei, Tak
KaK 3a HayJYHbIe 3aCIyTH eMy OBLI MOKalOBaH TUTYJ JIOpAa
KennBuna. Anramiickuil yueHBIH, B 9aCTHOCTH, MpPeJIOKATI
HOBYIO IIKAXy AJaA m3Mepenus teMmmeparyp. OHa Tak u Ha3bl-
BaeTCs Teleph: aGCOMIOTHASA IIKaJa TeMIepaTyp, WM IMKajaa
HeasBuma. OGosnauaorca rpagycst Keansuna Gyrsoit «H».
Hanpumep, 20°K — gsagmats rpagycos mo mxkaie Heappu-
Ha. ¥YgobHa 9Ta mKaja, MeKIy IPOYMM, TeM, YTO y Hee HeT
OTPHUIATENbHBIX K IONOKUTENBHEIX TeMmIeparyp. Bce temme-
PaTyphl — MOJNOKUTENbHbIE, TAK KAK OTCYUTHIBAIOTCA OHHU OT
abcomoTHOTO HYIsA. AGCOMIOTHBIA HYJIb — HYJhL TepMoMeTpa
HKeasrBura. Uro Kacaerca 3HaueHMsA OfHOTO TPajfyca NMIKAIEL
HKensBuna, To 0HO coBmajjaeT ¢ NPUBLIYHON HaM IIKAIoi
Ieabcusa. Tam ToKe ABe OMOpHbIE TOYKM: 3aMep3aHHe BOJLI
u runenue ee. Paccrogume Me:xny mmmu Henssun pasGma
Ha 100 gacreit. U oraosxumn 273 Takume yacTu BHU3 OT OBIB-
wero uyasa Leabcus — Touknm 3amepsanua Boasl. Tyt oH
mocraBui sHauoK «0». Komeuno, cmenan oH 3To MBICIEHHO,
Ha Gymare. B feficTBUTeILHOCTH B CTpaHe CBEPXX0J0oga obBIU-
HBIM TepMOMeTpOM HuIero He cpexaems., M pryTe m cmumpr
3amepsHyT. l3MepeHme CBepXHH3KHX TeMIEpPaTyp — jelo
OuYeHb XUTPOE W TOHKOE,

Ceilwvac B0 Bcex crpaHaxX MHpa NPHHATA CHCTeMa efH-
nun «CU». Tyt n sHakombiii HaM MeTpP, W CEKYHMIBI, II aM-
mep, U OM.
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A BOT TeMmepaTypy Ta CTpoiiHas cmcTeMa eJUHHI[ pas-
pemmaer uaMepsATsL B AByX mranax. llkama Kerssuna ocHOB-
Hasa. Ho mosxro monssoBatbea u TepMoMerpom Llenncus. Begp
pasHUIA MEKIY HUMH JHMIOb B PACIOJOKEHUN HYIA.

Or remuneparypst HembBuna, or TeMmmepaTypbi aGCoJIOT-
HOIf JIeTKO mepefiTu K mpuBBIYHOM Ham mkale [lexscus, u Ha-
obopor.

Bor, Hampumep, BOJOPOX HpeBpaIiaeTca B JKAAKOCTH II
kunut 0pu — 252° C. Croawko ato G6ymer mo Kennpumy?

—252 + 273 = 21°K.

Mosxuo mpomsBecTH u OOpATHBIA IOACYET.

21°K = 21 — 273 = —252°C.

AGcoaroTHas MIKajxa teMmmeparyp odeHs yaobHa. Ho mpm-
MeHsIeTCA OHA B OCHOBHOM, KOTJAa eli0 MMEIT C OYeHb HH3-
KOMH TeMmIepaTypaMu. A B Hammx oOBIYHEIX 3eMHBIX YCJO-
BUAX HEMHOTO CMEIIHO TOBOPUTH, CKayKeM, 4TO TeMIlepaTy-
pa 293 rpagyca. A Ha camoM Heide dto Hamm 20 rpagycos
Menscusn!

He rak y:x n mapko!

3ato TaMm, THe NMOKa 4TO OMEPUPYIOT OOJNBIIMMHU MHUHYCO-
BBHIMH TEMIIEpATypaMu, KOheuHo, yHoOHee BecTH Gojee IIpo-
CTOM cHUer.

Ho peno une Toapko B dT0il mpocrore. CyIiecTBylOT cepb-
€3HEIe HAayYHbIe OCHOBAHWSA, MJIA TOTO YTOOBI CYMTATHL IIKAILY
HKearBuna camoil ymoGHOH m caMoil CTPOrofl ¢ TOYKH 3peHUS
HaYKU.

Tax u OymeM 3HATE.

- Bor remeppr MBI mo3HaKOMHINCH ¢ aGCOMIOTHHIM HYJIEM.
N momxuO HauvaTh riaBHOE, AJA Yero MBI M 3aTEAIH DTOT
pasroBop. Mo:kHO HawaTh myremrecTBEe K aGCOMIOTHOMY
HYJII0.

Ho mamie myremiectBue Gyger HeoObrdHEIM, MBI He mpo-
cT0 cobupaeMcs NO3HAKOMUTHECS € dUyfecaMu CBEPXX0JIOfia,
mo6GeBaTh Te-To psafom ¢ abcomoTHeiM HylxeM. Her, MBI Xo-
TUM ellle HAYYUTHCA MOHUKATh TeMIIePATyPY.

ITpaBna, opranu3oBaTh IOAyYeHHe CBEPXXOJOfa «HA [O-
My» Bpax am ypacrea. Ho kax mHTepecHo y3Hath o pabote
dabpur KUAKPTO BO3AYXa, XOJNOAWIBHBIX MAINWH, HeoOBId-
HBIX YCTaHOBOQH, C IIOMOMIBI0 KOTOPHIX MOKHO COBCEM OJIM3KO
upuGIM3UTHCA K a6COMIOTHOMY HYJIIO.

3uaunr, pemeno. Enem BHU3 mo IIKade TeMmeparyp oOT
Hyas [lenscua k Hym0 abcomoTHOMY.
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Ha mamiem nytm OyayT ocraHoBKu. MbI mOCMOTPHM, KaK
paboTarT BCEBO3MOKHEIC XOJOAMILHbIe MamuHb, Haw pas-
INYHBIe BellecTBa Ipeo0pasyioTcsi B XoxoAe. A IIOTOM CHOBa
BHU3 110 MIKaNle, K aGCOMTHOMY HYJIO!

Ho cnavana eme memuoro ¢usum.

KAK OTHATb TENNO Y TENA

3naere am BB, uTO Takoe paGora? CTpamHBIi Bompoc, He
nmpaBsaa Ju?

Ha mnepsoiii B3risApg ¢ TakuMu BOIpocaMum MO3KHO o0pa-
UIATHCA TOJBLKO K JIOALIPAM WIH TYHEeAANaM, HACTABJSA UX HA
OyTh UCTHHHEINA. JI1000f 4YeaoBeK ¢ METCKUX JeT 3HAeT, 4TO
Takoe Tpyn u padora.

" 310 mousarne «pabora», B 00I1eM, cOBIaJaeT ¢ TeM, 4T
mop «paGoroit» mommMaroT B (msure. Pabory cosepiraer
KaKaelil m3 nac. Pasumma opma. [lias oObeHHO# KU3HE
ogHa pabora Oymer moxesHoit, a apyras mer. [as ¢usurm
’Ke W TaHmb, U PusuYecKas 3apsAAKa, @ xoabba — Bce 3TO
pabora. Tonbko Hago A06AaBUTH, YTO W YEIOBEK, M JKUBOTHOE,
n ai06oe (usmueckoe Temo, cosepiiag paboTy, WIM TPATHT
9acThL CBOEIl DHEPruM, WM BCe BpeMs I0JAyJaeT 9Ty HEPTHUIo
OTKYJa-TO CO CTOPOHBI. UT0OBI KaMeHpb IoJeTel, HA0 ero Ku-
HYTh WIN MOJHATH HOBHIIIE, a IOTOM ONYyCTUTH. UToOHI 3a-
OWUTH MOJIOTKOM T'BO3[b, HAJ0 CHILHO YIAPUTH €ro.

Ecan mpuxoguress MHOTO paboTaTh, 4enoBeKy HeoOXOAM-
Mo XopoImo moecTs. Ha rogopmubiil ;Keirymok paborats Tpyn-
Ho. YemoBeKk muTaercs, MPOAYKTH NMHTAHUA IIPeBPAIIAIOTCH
B NHUTaTeJTbHBIE BeNIeCTBA, YBEIMYMBAIOT ero BHYTPEHHIOW
sHepruo. A MaliuHbI?

ITapoBo3 sKeT yroab, aBTOMOOMIL — OEH3UH, HIEKTPOMO-
TOPHL PACXOAYIOT HJIEKTPUYECTBO, KOTOPOe IOCTABIAET WM
BIIEKTPUIECKAS CETh.

3uayur, BeaKoe Teso, paboTasd, TPATUT 4aCTh CBoeil dHep-
run. Pacxoayer 1o, 9To mosywaer co CTOpPoHHI, miu... B ca-
MOM jeile, a 4TO Oy[eT, ecid DHEePrUU W3BHE He IOCTYIHT?
Teso wiam He cMOKeT COBepIINTHL PaboTy, WU JOKHO Oymer
pacxofoBaTh CBOK COOCTBEHHYH BHYTPEHHIOI JHEpPrHIO.
A TpH 9TOM Telo JOJIKHO OCTHIBaTh. Belb MMEHHO BHYTpEH-
HAA 9HePrHA CBA3aHA ¢ TeMIepaTypoil Teja. JTO MBI ¢ Bamu
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ye 3HaeM. 3HaumT, UTOGH IOHWBHTL TEMIEPATyPy Teia,
Hago 3acraBuTh ero mopabortars. U, woHeuno, mocrapaThcA
ceaaTh TaK, 9TO0BI He MOMENIAN MPUTOK Temia CO CTOPOHHL
Benp ecam ocTaBUTh OXJaMKAeHHOE TEJIO B MOKOe, K HEMY CO
BCceX CTOPOH ImoHecercsa Ttemio. Msl y:Ke 3Haem 06 3TOM
OCHOBHOM CBOIHCTBE TEIJIOBOM JHEpPruM — He OCTABIATH HH-
Koro B Gefie, corpeBaTh Bce Kpyrom!

WNnorga KameTcA, 4TO HE BCAKOE TEJO MOMKHO 3aCTABHUTH
paborars. UTo, HampuMep, CAeJaeilb C TEM CAMBIM JIEXKAUAM
kaMHeM. Ilog Hero, Kak TOBOPITCHA, U BOJa He TedeT. A MesK-
Ay TeM paboTa KUINT B TOM THXOM, (Ge3MATEHKHO pacIoio-
JRuUBIIeMcA KaMHe. Mollekyibl ABUTAIOTCS, BHYTPEHHAA JHEP-
THUA eCTh, M MPUTOM HeMaJas.

Kak sxe mo mee mobpatbes?

Jlas TBepABIX TeJ 3TO HEJEerKo cfeaTh. A BOT KUIKOCTH
u ocofeHHO ra3bl TOpasfo mokIagucree. ['aswl, Hampumep,
0Cc00eHHO OXOTHO OTHAIOT YHEPruio. ITUM U MOJb3YIOTCA yde-
Hble W WHKeHePH-KOHCTPYKTOPHI Pa3JIMYHBIX XOJOSMIBHEIX
yeTaHOBOK. Bes TeXHMKa CBepXXO0JOfa OCHOBAHA HA OXJAK-
JdeHUM Ta3oB. Y HUX, OKa3hIBAeTCsA, HETPYAHO 3a6paTh Terlo,
OTHATHL DHEPrHI0, MHOTAA Jayke OOJbIINMY IO PIUAIMHE.

Camoe wmHTepecHOe, YTo rassl B CTpaHe Xoxona (purypu-
PYIOT Kak [Ba JAIA.

Bo-mepBrIx, cBepXX0J0[ NOJXYYAT, HOIbL3YSICH PASIMYHbI-
MU CBOMCTBAaMH ra3oB, a BO-BTOPBIX, MCHOJB3YIOT €ro B Tex-
HUKe dYallle BCero MIA CHKIKeHus rasoB. Bean BOamsm a6-
CONIOTHOTO HYJSA He OCTAeTCA «B JKUBBIX» HHU OJHOTO rasa.
OHu npeBpamialTCA B JKMAKOCTH, JaKe B TBepfble Teia...

I'as mosxer coBepmiats ABa Bujaa pador. Buemixiow, korga
BUZIHO, 4TO OH, COOCTBEHHO, flellaeT: CKajKkeM, /JBHUTAeT MOp-
menb, Bpamaer TypouHy. U BHyTpeHHIOI — KOTAAa TOJBKO
o0 TOMY, 4TO HmajaeT TeMIepaTypa rasa, MLl AOTafbIBaeMcs
0 IPOUCXOAAIIEM.

Mur ysxe sHaeM TBepfo — uTOOBI IOHUBUTHL TEMIEPaTypy
rasa, Hajjo 3aCTaBUThL eTr0 coBepwuTh pabory! Buemniow, uro-
6561 0H «pafoTaji» Ha Hammx riaazax. Vim BHYTPEHHIOO, KOraa
Ha Buj ras GespeiicrByer. Ho B TomM m ApyroM ciaydae Tem-
mepaTtypa rasa ImOHUBHUTCA.

A 570 Ham 7 HYKHO!

Temeps DOCMOTPHM, YTO HaJ0 CAeNaTh, 9TOOBI GBICTPO
I Kak CJIeyeT OXJaAHTh JKMAKOCTb. XOTA MBI 00S3aJIHChH
FOBOPHTH TOJBKO O TIasaX. BOIPOC BTOT He IOCTOPOHHErQ
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npomcxoxxgennsa. On  nMeeT
caMoe TpAMoe OTHOIeHHE K
IyTeIIeCTBUI0 B CBEPXXOJO.

Yuensie, KOTOPLIE U3YJalOT
OCTATKM JAJEKOTO IIPOILIOTo,
Ha3bIBAITCSA apxeoxoramu.
JlpeBHEE Topoxa, mocemku, mo-
CTPOMKM, J[aske KOCTpPHI, BO-
KPYT KOTOPHIX CH/IENH KOTJa-
TO HANIM HpeJKH, U Te HHTe-
PecHBEI apxeoJjoram.

Pororcsa oum B 3emite, BHI-
TaCKUBAIOT OTTYAA YEpPemKHu,
OCKOJIKH, OCTaTKU OpY:KUf,
BCEBO3MOKHYIO YTBaphr M Tak
maiee.

B umcae Beaweckoit mocy-
Al WM WHOTAA IIOMAaJarTCHA
KYBIIUHLl M3 OU€Hb IIOPHCTOTO
Mmarepraaa. CtonmT Takoit Kys-
IIMH Bech B IOTYy, Kak OyATO eMy jKapKo. A MosKeT OBITS,
eMy # B caMoM fele ;Kapro? 3aTo BOJa © TaKOM KYBIIWHE
Bcerfa Oygmer mpoxaaguoit. HyBmmm He cioydaiiHo u3roToB-
JIAIN U3 0YeHb INOPUCTOH TJIMHHI.

IpeBume Hapoabi Oblim He MeHee COOOPABMTENLHEI, UeM
mel. Packonkm mpomexopmmiuu B jkapkux crpanax. Tam oveHb
BajKHO, 4TOOH BO#a, HAIWTasA B KyBIINH, He HATPEBAJach.
KoMy wunrtepecHo mnmte rtemayio Bopy! asa sroit menn m
JeJalnd MopHCThle KyBHIMHBL Boja mocTemeHHO ucmapser-
ca deped mopsl. IlokumawT JKUAKOCTL caMble AKTHBHBEIE MO-
JeKyJbl, camsbie ObicTpele. HRMIKOCTH, €CTECTBEHHO, OCTHI-
Baer.

Wcnapenne — ouH U3 caMBIX BepHBIX CIOCOGOB OCTYAHUTDH
SKUJIKOCTD.

Kaxneiit smaer, 9To ma ropaumii 4aii Hago HMOAYTH, TOTAA
OH GBICTPO OCTHIHET.

Tak 4T0, KaK BUAMTE, APEBHIE HAPOABI BCe HTO IPeKpac-
HO y4Jd, XOTA u He 3Hanu Pusuxu. Boma B TaKUX mopmeThHIX
KYBIIMHAX MOKeT CTOATh Joiro. VI Bce BpeMsa oHa Oyper
NPOXJafHON, IPUATHON HA BKYC.

Jletom m0Goii m3 Hac ¢ yAOBOJBCTBHeM IoauBaer cebs
xosmofuo# Bojioit. Xopoiuo, npoxiaguo! Uro mpoucxoaur? Bo-

28




Jla IcmapsteTcsl, TIOHMMaeTCA TeMmmeparypa teda. Bemb [
ACIapeHusa BOJbI HYKHO TeILIOo, Bofa 3abupaer ero u OT
namiero teja. [losToMy MBI 11 olLiyliaeM mpoxjajay.

Korma mmakocTs HcHapsercs, €e BHYTPEHHSd SHEPrus
TOKe yMeHbIaeTCA. Bels MOJIEKYJBI OTPHIBAIOTCSA OT KA~
roctu. js sToro nykua pabora. I Tepser KUAKOCTH Ha BTY
paboTy 4acTh CBOUX 3alaCOB SHEPTHH.

C XomoguibHUKOM Temeph 3HaKoMbl Bce. PaGoraer TaMm
MEKTPUYECKHUIT TOK, a «IOJCOOHBIM PabouuM» ABJIAETCA 0CO-
Gasa sxumKocTs — (PpeoH, muUpKyaHpyomasa mo TpyGxaMm. OHa
3aMeyarejbHa TeM, YTO O4YeHb JeTKO M OXOTHO HCIIapAeTcd,
OXJayKas Bce BOKPYT.

CoGceTBeHHO TOBOPS, PpeoH coBepliaeT BHYTPU XOJIONMIIb-
HHKa KPYroBoe MyTelIeCTBHe, MCHOBITHIBAs B KayKIOM Kpyre
mo sBa npespalnenus. CHavala OH cyImecTByeT B BHJe rasa.
las ¢ momomIsio KOMIpeccopa CKUMAIOT, X OH IIpeBpaliaeTcs
B muaKocTh. /RUAKHN (peoH IeperoHsioT B MeTAITHUECKYIO
Tpy6oury. JlaBienme BOsjyXa TaM MajieHpKoe. A TeMmepa-
TYypa KUMEHHUs JKUJKOCTH OYeHb CHIIBHO 3aBHCHT OT [[aBleHHA
Bo3ayxa. YeM oHO MeHbIe, TeM Jierde MoJeKyJaM MOKHIaTh
JKHAKOCTh. BOT moueMy momaBIIMii B TaKue yCJI0BUA (QpeoH
HayWHAaeT JUXOPafouyHO KUIeTh — MCIapAThCA.

Temneparypa cpasdy magaer go munyc 32 rpagycos. Mcna-
pHUBINMECST MOJEKyJbl ()peoHa CTPEMUTEIBHO IOJHUMAIOTCH
BBepx. Ho TyT ke MX BOJNBHO# KM3HH NPHXOAUT KoHeH. ['a3
CHOBa IomafjaeT B KOMIPecCOp W OHATH CTAHOBUTCA FKUKO-
CTHIO, YTOOBI TOBTOPUTH BCE TOT Ke OXJAAUTENbHBINH ITMKJI
MHOTO pas.

Tak siaexTpmuecKuil TOK ¢ ImoMOINbI0 (PpeoHa COBepIIaeT
paboTty — GeclipepbIBHO OXJaKJaeT BHYTPEHHOCTH XOJONIb-
Horo mkada.

He Gymer Toka — 0CTaHOBHTCSI KOMIIPECCOP, IMPeKpaTATCA
KpyroBble mpeBpallienns (peoHa — XOJOAUTBHUK CTAHET He-
yIo6HEIM mIkad)oM I MOCY/IHL.

Temmneparypa munyc 32 rpagyca, KOHeYHo, IIOJIydaeTcs
TaM, rie ucnapsercsa gpeoH. Bimske K cTeHKaM M [[Bepu OHa
HaMHOTO BHIllle, Beb TaM Telljiee, B KBAPTUPHOM XOJOIMIb-
HAKe — OoT MuAyc 2 g0 mwioc 6 rpagycoB. Ilosromy paszuie
HPOAYKTH KIaAyT B pasjM4YHbIE MeCTa XOMoAWIbHUKA. OXHUM
HYKHO MeCTO IMOXOJIOfHee, a APYTUM — He OYeHbL XOJOJHOE.
B cawmpiit xomop momamaer moposkeHoe. W oHo momyuaerca
TBepJoe KaK KaMeHb.
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KOHOEHCATOP

@

U
L.

KOMMNPECCOP

XoMogUIbHNKN NPOMBIIIVICHHEIE, KOTOPHle paGoTaioT Ha
GoapIuX MsACOKOMOMHATaX, YCTPOGHEI HPHMEPHO TakK 3Ke.

3HaunT, JKHAKOCTH, MCIAPSAACH, COBepllaeT BHYTPEHHIOW
pabory. IlosroMy oma u ocTeiBaetT. A KoOrja mciapeHue HeT
 CKBO3b HOPHCTHIH KyBIIUH, TO paboTa mojydaercsa elle 6OJb-
meii. IloatoMy oxnakmaercss Boga B OTOM clydae OYEHB
CHIIBHO.

Ha stoM msl mpocruMmcs ¢ ugroctaMu. Teleps yie Haul
IyTH B CTPaHy cBepxxodofa Oymer CBsA3aH TOJALKO ¢ rasaMu.
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3TO NAP UMK TA3?

Wunxocts ncmapsgercsa. Ilpm  m06Goil Temieparype caMble
GBICTPbIe YaCTHYKU — MOJEKYJIbl — IOMalleHbKy MOKUAAIOT ee.

[Hossnsierca map. Us razoo6pasHOro COCTOAHUS BeIeCTBO
TePexouT B YKUKOe, @ HA000POT.

YacTo mcnapserca He BCA KHIKOCTb IeJukoM. B Kakoe-
TO BpeMsa mpomecc ocraHaBiuBaerca. Ilouemy? OGpasyercsa
HaCBHIIEeHHBIA [ap, roBopAT ydeHble. Beib ofHOBpeMeHHO C
nClapeHueM, KOT[a MOJERYJIbl JKUJKOCTH NOKUAAIOT ee, YTO-
Obl HauaTh BOJIBHYIO KH3HB, [PyrHe MOJEKYJIbl KOHIEHCHPY-
0TCA, TOMajaloT u3 rasa B JKuakocts, CHavala MOJEKyl
«CBODOOMIOOUBEIX», KOHEYHO, 0oJbIe. A MOTOM HX YHCIO
MOKeT CpaBHATHCSA. BoT M moJyuymress HACHIEHHBIH map.
Eciu temmeparypy He M3MeHATh, TO OH TaKUM H OCTaHeTCH.
Bot, craskeM, B TOW ke KOMHATe PacnpocTpaHHJICA BOAAHOM
map. 3amoJHUJI KOMHATY, CTAl HachHIMeHHHIM. UTo 3TOo 3HAa-
gur? A BOT uTO.

Onen MOJeKyJIsl UcnapsaiTes, a Apyrue, Hao0opoT, moma-
AAioT B JKUAKOCTH. Ecim map HacHIEHHEI, TO B CpeHEM TeX
¥ PYTHX CTOJBKO Ke.

3HauMT, YKMCIO UCIAPUBUIMXCA MOJEKYJ, TeX, 4TO BeAyT
CBOGOIHYIO JKU3Hb B KOMHATe, BATAIOT B BO3AYyXe, B KaKIOM
KybmuecKOM caHTMMeTpe Temepb B cpefHeM TaKoe ke. Bor
eCIM MBI HarpeeM KOMHATY, MeJI0 TOTYaC >Ke M3MeHHTCA.
Hugrocrs Hauner mcmapsarhesa cuiabHee. VI mapa B Bo3gyxe
craner Oonpiie. XBaTUT BOJAEI B KOMHATE — OCTAHETCA Map Ha-
CHII[eHHBIM. TONBKO KUIKOCTH, TO €CTh BOJBI, CTAHET MEHb-
me. OxJlaguM Bo3[yX, TeMmIepaTypa B KOMHaTe ymafer —
YacTh Imapa MpPeBPaTHTCA B JKUIKOCTb, CHOBa CTaHeT BOOI.

Hy, a ecnu Bca muakxocTs obepHeTcs TapoM, TO mepef
HaMu OymeT caMblil HACTOAIIMIT ra3.

B cBoe Bpemst yuyeHBle MHOro CIOPHIM O TOM, UTO Ke Ta-
Koe Tlap — ra3 3To WJIHA HeT.

IIpo Bogy Bce moHMMaJjm, IMOTOMY 4YTO, KaK TOBOPHTCH,
cexper 0wt msBecten. Haasii Bennp BHes, KaK Boga oGpa-
maercs B Jiel WM KAOUT, KAk Jef TaeT.

A BOT rassl Bo3lyXa HHKTO ellle TOTAA KUAKAMHA He BHJeJ.

C Bopoit Bce momyumioch riaagko. Hamo Gwliio W3MEHUTE
TeMmepaTypy, 4Tobsl Boja mpeobpasoBajach B Jej WX Iap.
[Morom yueHBIe cyMenHn CKOHEEHCHPOBATH Iap [AaBIeHUEM.
YBeanuuau faBienue — H 3a0ilecTedd Kallu BOABL TaM, Ie
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3a MUHYTY [0 STOTO M HPOKMBaJX GecHBeTHEHIH map. A BOT
BOAOPOJI, KHCIOPOJ, a30T HUKAKMMH CHOCOGaMU He yHaBajoch
o6paturh B KuUAKOCTb. Moker OBITH, STOr0 HENAL3A CHejaTh
BooOmte? Muorne rak u aymannm. Benuxuii anramiickmii u-
auk Maiikn @Dapajeil mepBhIi BBICKA3al MBICIb, UTO IapHl
H ra3sl — OJ[HO M TO JKe.

OH B3I H3BeCTHHI yiKe TOrfa TAMKEBIH OTPAaBIAKIIUI
ra3 xJop. Cuauana Dapajeit momBepr ras GoXbLIOMY jAaBie-
uuio. He momorio. I'as ocraBancs razom. Torma yueHstit onmo-
BpeMeHHO CTaJ 3aMOpakuBaTh COCY[A, IIe BCe DTO IPOHC-
xopmio. VI BoT moj HamopoM BBICOKOTO [ABIEHHWA W HU3KOK
TeMIePaTypPHl XJIO0P CHaJCAH.

Taxk BHepBEe yYeHBIe [MO3HAKOMHIINCH C JKANKOCTLIO, KO-
TOpasd NpPU HOPMAaJABHBIX YCIOBHUAX He MOIWAa OBl CYIIeCTBO-
Barb. lloABuicsa KUAKME XJOp, W HAKOHEN-TO CTAO SCHO,
YTO HMapH M rassl — ABa Ha3BaHUA OMHOTO M TOTO 3Ke COCTOA-
HUA BelecTBa. Tak W ras XJOp MoyKHo Obuto OBl Telepsr Ha-
3BaTh IAPOM JKUAKOro XJopa.

3a xJopoM B Xof MOULIH u APYTHe BellecTBa.

YueHsle HauaIu MO OUYepeN C:KUMAThL Bce rassl. OmuH 3a
JPYTEM CAABajJNCh OHM, IOKA HE OCTAJOCh ILIeCTh CAMBIX
VIOPHEBIX: BOJOPOJ, KHCIOPOJ, a30T, GOJOTHHIA ra3 — MeTaH,
OKHCH a30Ta M OKHCH yriepoga — yrapHHIil ra3. Ux cmisHO
oxnamgann, cxumainn. Huuero me momorano. Mosker OHITSH,
3TH rassl BooOIle HeJb3s1 MOJNYYUTHh B JKAAKOM BHfe?

MHoro cmopoB BOSHUKIO K IO 3TOMY IHOBOAY.

Pemun npobnemy Benuruii pycckuit xumur [Murpmii
WBanosuu Menpnenees.

Ilns wakporo BellecTBa, 3afBHJ OH, CYLIECTBYeT CBOSA
cobcTBeHHass KpuTHuYecKasn Temmeparypa. HasoiBaercs
OHa TaK MOTOMY, 4TO IPH TeMIepaType BEHICIIEH HUKAKUMH
cmoco6aMu, HUKAKIM JaBlIeHHeM JKUIKOCTh W3 rasa HE IO-
JIYYATb.

OneiTel TOATBEPAWIN 3TO Ipexmotiokenue Menpeneesa.

Ilouemy oH Takr paccy:;maj, B YeM TYT [e0?

MoskHo cKasaTh, YTO «KaMOBIH ras KUBET IO-CBOEMY».
Monexynsl pazawunsix razos pasmuuHsl. W npu ommoit n Toit
e TeMIlepaType Y O[JHOTO rasa MOJEKYIbl JBIDKYTCA OBICT-
pee, y Apyroro — Me/jJieHHee.

eCJIM ITH CKOPOCTH BeJIMKH, KaKk ra3 HU CKUMail, Bce
PaBHO He 3aCTARUIIb MOJEKYJBI IPHCOEAMHUTHECA APYT K APY-
Ty, CTaTh KHTKOCTHIO.
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OBJIAKA B YUCTOM HEBE

Ceropa ¢ yrpa Oblia mnpeKpacHasa loroga. A [HEM CTaIH
nmosaBaATECA obiaxa. OxgHo 3a ApyruM, rae-to BHICOKO B Hebe
CKAIIMBAJINCh OHH, YTOOBI 3aTeM IOKPHITH BCe He(O IyCTHIM
croeMm. K Beuepy Hauasics JOMKIb.

[Touemy obpasyiorca obmaka? drto siBleHHe WHTEPECOBAJIO
eme yuensix [lpesueit I'peuuu m /[peBuero Ermmra. OHun Ha-
YUHIMCH XOPOIIo pa3bupaThCs B pPas3inyHBIX ABJIEHUAX INPH-
pofsl, Maske UpefcKassiBaTh uX. Ho BoT Ha Bompoc, mouyeMmy
TaK OPOUCXOAHUT, OTBETUTH HEe MOTJIH.

TonpKo ceifuac, Korma HayKe HM3BECTHO, KaKk BeayT cebs
rasel, yuyeHble paso0pajuch B Hpolecce o6pa3oBanus o0ia-
koB. OCHOBOI 3TOro mpomecca CIAyKaT MCOapeHHe M KOHJEH-
calusA BOfbl. JTO MOHATHO, TaK KaK o0JaKa COCTOSIT W3 Kalle-
nex Bomel. Hawk sra Boja momana Tyjga, BBepX, B BepXHHE
caou Bosuyxa? Komeuno, BMecTe ¢ BO3yXoM.

B Bosmyxe Bcerga mmeercsa Boga. C HOBEPXHOCTH BCeX
BO0OEMOB, BCe paBHO THxuii okeaH 9T0 WU OIIOEUKO, CTOA-
mee B Bamieil KoMHaTe, Bojga mcmapsercsa. Tak MOABIAIOTCA
BOJHBEIE Mapbl. JTO M eCTh BOAAHON ra3. YTpPoM B JleTHee
BpeMs Ha TpaBe BhicTymaoT Onecrsmue Kamiu. Boma-poca.
Orryna? W3 Bozgyxa. [{meM jKapkro, MHOTro BOAHI MCIapser-
csa. Housio TemmepaTypa magaer. Hauumnaercsa KoHmeHcanmus
BOJISTHOTO Iapa — Ha KpbIIIaX, HA TpaBe, Ha MEPeBbAX IIO-
SIBJIAIOTCA KaIIM POCHI, KalIM CKOH/EHCHPOBaBIIeHCA JKHU[-
KOCTH.

Ho npu obGpasoBanum 06aKoB IPOMCXOMAT SBICHHUS II0-
xutpee. M caMoe uHTepecHOe, YTO UMEHHO 9T SIBJICHHSA HpPH-
BeflyT HaC B CTPaHY CBepPXX0Jofa, CTpaHy OBIBIIMX ra3os,
CTABIIUX KUIKOCTMH.

TemnoBass 9Heprus IepeXofuT OT OJHOTO Tela K JAPyTo-
My. M=u1 3HaeM, uTo mpomcxomut sTo Beerfa u Bcioxy. Ouens
TPYAHO YAEpsKaTh TeII0 WiId, HaoGOpOT, He NONYCTHThL IPH-
TOK TeIlJIa K KaKOMY-HHOY[Ib Texy.

Ho mpepcrassre ceGe, uto Mil aToro mobuincek. Cosmanm
TaKO# COCyM, KOTOPHIi He oOMeHMBaeTCs TEIIOBON sHeprueit
¢ OKPY’KaIOIIUM MHPOM.

B cocyne maxomuresa ras. A mam cocyn obmagaer ommOil
T1000nBITHON ocoGeHHoCThI0. OH KaK rapMoIlKa MOMKET CiKH-
MaThCA WAN pacmimpatbed. [lo mamemy xedanuio.

Bor MBI u BBICKasKeM jKellaHWe — IYCThb COCY[, pPacIiH-
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putca. T'as momken 3aHATH HOBHIH, G0JB-
moit o6peM. 1A 2TOrO ero MoJleKyiaaM
NpHUeTCA MPeOoNeTh CUILI NPUTKeHUS
CO CTOPOHBI JAPYTHX Mojiekyl. Pas o6beM
rasa craHer 0OJbINUM, 3HAYUT, MOJEKY-
JBI IOJKHBI GBITH Ha OOJBIIMX paccTos-
HEHAX [pyr ot Apyra. VHBIMuU cloBaMmu,
rasy Hajo coBepmuTh paboTy.

PaGora raza mpu stom OyaeT HeBUAW-
Masi, BHYTPeHHAsA, TaK KaK oHa Halpas-
JleHa TPOTHB BHYTPEHHUX CHJI — CHI
npuatsxenus moxeryda. [ns paGotsl rasy
Hysxna sueprus. Otkyma ee B3ars? Hu-
KaKOro MpnToKa Tela co CTOPOHBI He MO-
sker OBITh. 3HAUNT, eIUHCTBEHHAs BO3-
MOKHOCTD /IS rasa — MOKolarkcs B Co0-
CTBEHHBIX KJAMOBHIX, OTAATh KaKy-TO
9acTh DHEPruyM M3 CBOMX 3amacoB.

9TH 3amachl ¥ eCTh BHYTPeHHsSI dHep-
rus rasa. EcrectBenmHo, 4TO OHa MOJIKHA
YMEHBIIUTHCSA. A ras, pacmupsaach TAKUM
o0pa3oM, oXJTaguTCA.

ITpomeccsl, KoTopble mpomcxogAT 6Ge3
o6MeHa Temja ¢ ApPyruMu Teiamu, Qusn-
KM HaswBaloT apgumabGartHsiMu. l'as B
HalleM I[pHMepe PaCHIHPWICA HMEeHHO
afimabaTHO.

Tasel — miioxue MPOBOAHHUKM TeILiIa.
U ecium xarume-To M3MeHEHUS B rase mpo-
uexoqAT GHICTPO, TO HPUOIIIKEHHO MOK-
HO CUHTATh W ITOT Ipollecc afuabaTHLIM.




Bor Temepnr Mo3KHO BepHYThes K obmakam. OT 3eMan IOA-
HuMaeTcsa Gospinas Macca Bo3flyxa. B oToM Bo3myXe HMeIOTCHA
Bofsnnie mapsl. IlogHuMasics BBepX, BO3AYX paclInpseTcH,
TaK Kak HaJl 3eMlleil maBieHue aTMmoc(epsl MeHbime. A elle
DBoitnp 1 MapuorT moxasaim, 9T0 B 5TOM Clydae ras HOJKEH
PacIupUTHCSL.

Pacmupenne npoumcxomur Gbictpo. 3HAUMT, MOKHO CKa-
3aTh, 4TO MpoIecc MpUGIM3uTeNbHOo agnabatHbii. VI Temme-
parypa rasa mafgaer. A pas ymajla TeMIepaTypa, 9acTb BOJA-
HOro mapa mepeiier B ufikoe cocrosgHue. HeHachImeHHBI
map cTaHeT HaCHIIeHHBIM. BOT M MOABMINCH MajleHbKHe Ka-
HeJBbKA BOABI, KOTOPble NMOTOM B KOHIIe KOHIOB CIMBAIOTCA
B Gosbimoe 00JaKo.

Tax oxaaxmaerca ras npu aguabaTHoM pacumperun. Mt
ybequmMcs majbliie, HACKOJIBKO BajKeH 9TOT MPOIIECC.

C apgmabaTHBIM CcKaTHEM MBI BCe Xopomio 3uaxoMsl. He
Bepure?

Ceituac 51 9T0 TOKaKy.

Rasxpeiit us Bac, pasdymeercsi, urpaer B pyrdoa u Boxeii-
6os. Tax Bean? [laske cTpaHHO 3aflaBaTh MOJA00HBIE BOIPOCHL.
N msun ue pas magyBaau. BecnmoMHUTE, 4TO MPOMCXOAUT, €CIH
nmpofiesaTh 3TO HocratouyHo Obicrpo. Harpemaercs kawmepa,
He Tak au? Bor om — agmabGatHBIE mpomecc. Prom Mur 3a0m-
paeM IopuMio Bo3AyXa H 3aroHseM ee BHYTpb Ms4a. llpm
DTOM Ta3 CKHMAaeTcs, MOJEeKyJIsl cOimKaloresa. x BHyrpeH-
HAA DHEePrus yBelIuYWBaeTcs. A IOCKOJIBKY BCe IPOMCXORUT
OpIcTpO, BO3AYX He ycleBaeT MOIENUTHCSA TEIUIOM C OKPYyIKalo-
UM OPOCTPAHCTBOM M HarpeBaeTcsd.

IIpaBna, B meiicTBUTEIBHOCTH MOJHOCTHIO IIPOLECCH aua-
OGaTHEIME He OGBHIBalOT. Bee-Takm j106as M30JAMUA MPOIyCKaeT
remio. Hak 6b1 ras GbicTpo HM HarpeBasCsl, OH KO€-4TO M3
CBOET0 Teljia ycIeeT yAeJuTh WM, Ha000POT, BOCHPUHATH OT
OKDPYIKaIOUUX TeJl.

Urax, Mt y3uaam, uto, Korjga ras3 pacmmpsercs agualart-
HO, OH oXxJXaskmaercsa. WHorga pgaske oueHb cuiabHo. Ho Bce-
TaKM DTOT0 OXJAKIEHUs [ OUYeHh HUBKUX TeMIepaTyp He
xBatut. Torna yuensle HaULIH ele OJHY BO3MOKHOCTH OXJa-
auth ra3. I'opasgo cuibHee, ueM mpu obObluHOM afmabaTHOM
pacmupenun. Hatonkhyau ux Ha 2107 3peKT Bce Te e
NOPHCTHIe MaTepPHaJbl.



ONATb ABOE YYEHbIX

B 1852 roay fBa anriumiickux yuemwbix — Jlxemc JIkoyis m
Ynaeam Tomcon — m3yuaiu ImoBefleHHe Pa3JUYHHIX Ta3oB.

lassl GBLIM OYeHB MOMYJAPHBI B Ja00paTOPUAX TOro Bpe-
menn. Iloxanyit, kak ceituac atomsl. Ho Hamo ckasars, uTo
BC aToMHAasd (M3MKAa M TeOpPUsA CTPOEHHs BellleCTBA POIH-
JUCh JHIIL IOCHe TOro, KaK YyYeHBle CAMBIM TIIATENbHBIM
o0pasoM HcCCIe0BaJd BCEBO3MOKHEIe SBIEHWUA, IMPOMCXOMs-
mue B rasaX. JTo HeyquBHTelbHO. Beas Mojexkylam rasa
«IBIIATCA» CBOOOMHEE, YeM B JKMIKOCTAX M TBEPABIX TejaX.
IloaToMy wuayuaTs ;kuM3HB MoJeKyN yHoOHee BCero HMMEHHO
B razax. Ho yueHEle ele He 3ariaqslBajd TaKk JajJeKo B IIy0b
BelifecTBa. VX mHTepecoBaiu rassl KaK TaKOBEIe. '

B uucne gpyrux omeIToB, KOTOpHEIe mpofensiBaim [[xoyianp
n Tomcor (ToT caMmslii, uTo mo3Ke crai KensBunom), 6T, Ha
HOePBBIA B3TJISAN, CTPAHHBIA DKCIEPUMEHT.

YueHbie meperoHsUIM rasbl yepes IOPHUCTYIO IEPeropomKy.
Bepuee, cHauajla OHH IPeCTABIAIN ra3aM BO3MOMKHOCTE Ca-
MHUM COBepliaTh 3TO IIyTellecTBue. A MOTOM MOATOHSANNA HX
¢ MOMOINBI0 CHJIBHOTO J{aBIeHUs. YueHble 3aMeTHIIH, YTO C ra-
3aMU [PH 3TOM HPOHCXONAT BecbMa CyIIecTBeHHble M3MeHe-
Husa. Yalme Bcero OHU OXJaKAAIOTCA. A HEKOTOpHe HarpeBa-
ores. [Tpuuem aTo 3aBHCUT He TOJABKO OT BHJA ra3a, HO M OT
ero IMepPBOHAYAJNBHON TeMmepaTypol. AHTIHMIACKHe yueHBIe
BechbMa OCHOBATeJIHHO HCCIeHOBaiHW 3To sBiIeHHe., V HasbI-
BAaeTCSI OHO ¢ Tex Hop B mx uects 3dderrom [[:Koymsa —
Tomcomna.

PasyMeercs, 3a Hero pasoM yXBaTHINCh KOHCTPYKTOPHI
Pa3IMUYHBEIX XOJOMMIBHBIX ammapatoB. B TeXHWKe 3TOT mpo-
I[ecC UMEHYeTCs APOCCeINPOBAHIEM.

CioBo «Jpoccenn» o3HavaeT peryisarop. Jpoccemsmm pe-
ryJUPYIOT TOTOKA KUJKOCTH, NaBieHue B jKuAKocTsAX. Teuer,
ckaskeM, mo Tpybe Boma. A B cepepumHe TPYOBI — 3aciloHKa.
Ona sajepkuBaeT TevyeHue, IycKaer To 6oJbIle BOXEHI, TO
MeHblIe. ITO U eCTh JPOCCelb.

Cnavana yueHble A OXJAKLEHHA AelCTBUTEIBHO MPO-
CTO IMeperoHsANN rasbl uepes IOPUCTYI0 HeperopoAry. Bpoge
TOTO CaMoro KyBHIIMHA, 0 KOTOPOM MbI TOBOPUJIM, KOTHA 3Ha-
KOMIJINCH € apxeojioraMu. Boo6Ime roBops, sTa Heperopogkxa
yaepsxuBaer rassl. Ho B Heil ects mopul. U depes mopwr ras
MOJKeT IOHeMHOTY IpoCaYuBaThCA.
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[OPOCCENbLHAA

3AC/IOHKA
+20°C

Ceiivac MCIOMB3YIOT CUeNMaIbHBIe YCTPOCTBa — BeHTHIIN,
9T0 y3Kas 1elb, KOTOPYIO MOKHO YBeJIMYMBATH WJIM YMEHB-
math. ['a3 cHauasa CUIBHO CKMMAIOT, a [MOTOM IyCKAIOT 4e-
pe3 BeHTwib. OH MpOCKAKWBaeT BeHTHJL M PaCIUIHPSIETCH.
Tyr-TO U TPOUCXOTUT OXJIAKTEHHE.

U onsarb-raku MOHATHO IMOYEMY.

OG6MeHa TerIoBoil dHeprueil ¢ BHemIHMM MupoM HeT. [Ipo-
mcxofuT apmabartHBIN Opolecc. BHyTpeHHAs pabora, KOTO-
py®o ra3 coBepilaer 3[ecChb, ropasfo 0oJbllle, yeM Ipu 06GBIY-
HOM ajmabatHoM pacmupenunn. OueHb CHIBHO IaJaeT AaBie-
Hue ra3da. ['az pacmmpsiercs pesko. Ero Moieryasl ymajs-
10TCA [Pyr OoT Apyra Ha Goaplume paccrosgHus. Hpome Toro,
YacTh BHYTPeHHeH HYHeprum rasa pacXofyercs, 4TOOBI MPo-
O6paTtecs depes mienb. U B pesyibTaTe TeMmepatypa majaer.
Uro6sl fpoccennpoBaHue MPOXOAUIO XOPOIIO, HYKHO OIHO
ycrosnme. UeM HuIKe IMepBOHAuYaJbHASA TeMmIepaTypa rasa,
TeM CHJIbHee OH OXJaKIaeTcsi, a MHOI/JA, KaK Bbl 3Haere, 3TO
Heo6XoAuMOo, 4TOOEI 0OH BOOOIMe Hayvall OXJaMaaThCsA,
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Haa pesxoro oxnakmeHusa HaJAo HoOUBATHCA GOJBIION
pasHoctu gaBiaeHuii. CraskeM, ras npoRyBaioT IO AaBIeHUEM,
B cTO pa3 6ONBIINM, YeM JaBleHHe rasa Ha JAPyroil cCTopoHe
BeHTHWISI. BoT Torga m TeMmepaTypa MOHU3MTCSA 3aMETHO.

HpoccenupoBanue rax OyATO COBCeM He3HAKOMOe sBIe-
Hue. Ho m ¢ HuUM onAThb-Takum KaskIBIii He pas BCTpevasics.
ITpaBpa, neGoasmoii 3To 3QQeKT, Ho BCe-TaKU 3aMeTHTL ero
MoxuHo. Ecim AyHYTH Ha PyKy uYepes CHJIBHO CiKaThIe ry0bl,
TO PyKa IOYYBCTBYeT XOJO[0K. Bo-TepBHX, 3T0 mpousoiifer
A3-3a TOTO, YTOo PYKY OYAeT oXJa)KHaTh CHJIbHAs CTPYsA BO3-
ayxXa. A Bo-BTOPBIX, IOABUTCA W JPOCCEIMPOBaHME, TaK Kak
BO3[yX MBI IIPOMyCKaeM Yepe3 BeHTWJIb — HAIlM CyKAThie Ty-
Opl. [laBieHue Bo3[yXa Bo PTYy ropasgo Gojblile KOMHaTHOTO.
He 3ps me bl Tak cuibHO Ayem.

Eciu Bpymarbcs, TO HeT HHWYero YAMBHTENBLHOrO, T;'.ro,
MPOXO/iAd MePeropoAKy, Ta3 0XNasKAaeTcs.

BcenomunTe, CKOJBKO TOTOB coiifer, IToKa mpobepelibcs
CKBO3h TIyCTONl KycCTapHHK. A, [yMaere, MOJeKyJaM rasa
Jerue?

,YECTHbIA“ TPYJ FA3A

Apoccenuposanme, afmabaTHBII HPOIECC — YTO-TO BPOJE
o6xopubix myteil. Mu crapanmck 3acTaBUTH ra3 coBepIIaTh
BHYTPEeHHIOIO PaboTy, OTHUMAXNH y HEro TeIIo HEeOOBIYHBIM
oGpa3zoM.

1o Bce oueHp mHTepecHo. OmHAKO €mOCOG JpocceanpoBa-
HHUA He TaKoi YK ymoOHBIA, wak Kaykercsa. Iloswlmars fgaB-
nenne rasa Hago? Hamo. A musa sroro mpuxogurcs coopy-
MaTh CIeUaJbHbIe IPOMO3IKAEe HacoCsl — KoMupeccopsl. [lo-
ToM, He Bce rassl Takme mowijapuctiie. Eme [Isxoyas u Tom-
COH OTMETH/IHM, YTO OHM BechMa Kampmauol. OmHOMy pocTa-
TOYHO KOMHATHOH TeMIlepaTyphl, M MOKHO IIOCHIIATH €ro
K JIpoccesio A oXaamaenus. A fipyroii Tpe6Gyer, uToObI ero
cHayaja CWJIBHO OXJaAwin, B mporuBHOM ciydae, IpoHAd
Apoccesb, Kalpusyis-ra3 fajke Harpeercs, cyMeeT 3a0paTs
TEILIO CO CTOPOHEL.

A moueMy 6Bl He mogeiicTBoBaTh mompocty? [lagmm rasy
gecrHo mopabotars. Ilycth ceGe mOTpyAuTCA «B HOoTe JMIA
cBoero»! CraskeM, IycTs of gupaeT nopmens. Camsiii 00bIK-
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HOBEHHLII IOPOIeHb, KAKWe BCTPEYAIOTCA BO BCEX [BUTaTe-
aax. VI B aBroMoOuie, ¥ B MOTOLUKIE, W BO BCEX CTapPBIX
caMoJjeTax.

Yro Tam mpoucxomut? BapoiBaercs cMech GensmHa C BO3-
myxom. I'a3 pacimmpsiercs W pe3KO IBHraeT MOPIIEHs B IU-
JuHApe. A TaM yiKe CTOMT Hepejiaua, W KaK[ABI TONYOK rasa
mepefaeTcsa KoJecaM.

Henmoxo 6B Takywo 3Ke pabOTy HpeNIOKHUTH rasy s
oxnaxnenus. Ilycrs mopa6oraer. Ho smech Hamo o6A3aTeanHO
KaK-TO M30J7POBAaTh Ta3, 4TOGHl OH He MOAYYHJ ITOMOIIM M3-
pHe. Ilycts m BHemHsAa paGoTa IPOMCXONUT TONBKO 3a cUeT
BHYTpeHHell aHeprum rasa.

Kopoue rosops, onaTs Haf0 MOCTApaThCA, YTOGH MPOIECC
6n11 asnabaTHHIM.

Tak 7 NOABUINCH CHeNMAXbHbIE YCTAHOBKU A BHEIIHei
pabotsl rasa. Koneuno, B sroM crysae mopaboraer ras Ha
romeiiky. Ho aTo mpopjensiBaeTcs JMIIb AJS TOro, 94TOGHI HO-
HU3WUTH ero TeMImepaTypy, oXJaguTh HOCUILHEe.

B TexnumKe oXJaKIeHMdA, a Ha3bIBAeTCH OHA KPHOTe€H-
HO#i, y mWOmOOHBIX MOPHIHEH eCTh C¢Boe WMA — JgeTaH-
JaepBhl.

O6wmii B UX UpUMepHO oAuUHAKOB. Bo BcaroM ciayuae,
BCerJja MOKHO [0rajaThCsA, JUIA 4Yero TaKoe YCTPoiicTBO
CILYIKUT.

WMeeTcs MuIuMHAp, a BHYTPH €ro mopimieHs. Ilopmens Mo-
et mepememarsesa. Ho He cBoGomHo. Ero mpmpepsxusator.
Wnorma TaxkmM TOPMO30M CJYKAT BOJAA. OTO — UAPABIIH-
geckmit TopMo3. UTOGH CTONKHYTH HOPIIEHb, rasy Hajf0 mpe-
Ofi0JleTh CONPOTHUBIEHUE BOABI, CABIHYTH €€ C MecTa. «ITo
MOJKHO C/leJaTh — TOJILKO coBepimu paboTy, OXJaguchk» —
TaK TOBOPUT rasy Boja.

Tosxamnyil, uallle BCTpeYalOTCA TOPMO3a DIEKTPOMArHHT-
mele. IIpotmBojieiictByer pafoTe rasa OOBIYHBIN MajeHbRUI
DIIEKTPOMATHUT.

A fmanpmie Bce IIPOMCXOAMT TaK jKe, KaK M C TOPMO30M
ruipaBanyeckuM. I'a3y Befb Bce PaBHO, YTO TaM MellaeT pa-
6oraTh, HOUYEMY IOPIIEHs CONPOTUBIAETCA ero yewnnam. [eno
rasa — JaBUTh Ha [IHO DOPINH:A, ABUTaTh ero M... OXJaK-
TaThCA. ,

HexoTopsie, KOHEYHO, YAMBATCA. 3aueM HNPHAEeP/KUBATDH
nmopuiens? Ilycruts ero cBoGogno. Ho Benp Hama 3apmada —
sacTaBUTh ras paGoTaTh HOCHJIbLHEe, 4TOOH OH TPATHJI IIO-
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Goapire snepruu. [oaToMy MBI W co3gaeM BCAYECKHe HEMPHU-
ATHOCTH, «CTAaBUM HAJKHU B KOJECA».

B nerangepax myurne, ynoGHee oxiaskiaTs rassl. llpasaa,
3[leCh TPHUXOMUTCA COBEpHIAThL JHUINHIOK paGory — «cHab-
JKaThy dHeprueit Topmo3 mopirHsa. Ho sta pabora oxkymaercs
XOPOIINM OXJIaKeHIEM.

Kpome Toro, y meranmepoB ecTh ellle OAHO BajKHOE Mpe-
HMYIIECTBO Mepel ApocceabHbiMu ycraHoBkamu, He Hamo ras
HE CHJALHO OXJayKAaTh MpPe[BapUTEILHO, HU 3aTOHATH B MOII-
HBIe KOMITPECCODPHL [UIA CKATUA. A [leTaH[epaM HY}KHO JIWIIHL
HEKOTOpOe IIpef[BapUTeIbHOE oXjiaskneHuwe. Hemuoro ysenu-
4uTH faBleHme rasa Toxke Hemroxo. Ho a1o yike memo He-
XUTpOE. .

B TexHMKe CYIeCTBYeT MHOTO PasHBIX BH/IOB IeTAHIEPOB.
Nx onucanusa saumMarTr ToicThle KHuru., Ho BoT oauH u3s
HUX HAM 0CO0EHHO BajKeH. .

IMoroMy uTo cpmenan ero BmepBHIE 3aMevaTEeNbHBI COBET-
cknit yuensiii akagmemux Ilerp JleommmoBuu Kamuma. U na-
BBIBAETCA ITOT AeTaHAep TypGofeTaHAepOM.

C Ilerpom JleommpmoBuuem Kammimeit Mbl mO3HAKOMEMCH,
KOrJla IIOCeTUM HHCTHUTYT, KOTOPHIl OH OpPraHM30BaJj, MHCTH-
TyT, ThHe aragemMunk Hamwuma — GeccMeHHBI mupexTop. ITO
OCHOBHOM MMPOBO# HAYYHBIN LEHTP mO cBepxxojomy — WH-
cruryt ¢usmuecknx upoGieM. Tam paboralor 3KCHEpHMEH-
TATOPHI, 3aMeyYaTejIbHbIe OTBajKHBIE MCCIEOBATENH «CTPaH-
HOro MHpa» CBepXHHM3KMX Temmeparyp. W teoperuru, o6mbsac-
HAIOIHEe Yyfleca 3TOro cTpaHHoro mMmpa. VmKeHepsl mHCTH-
TyTa CO3[al0T HPEKPACHBIE YCTAHOBKHU, ¢ MOMOLIBI0 KOTOPBIX
MOJKHO TOJydYaTh CBepXHHU3KHe TeMiepatypsl. MimeHHO 37ech
I1. JI. Kanuna cosman mepBeiil TypGomeraHAep.

ITO YCTPOUCTBO OTIAMYAETCA OT BCeX MPOUAX AETAHIEPOB
OHWM — BMECTO NOPIIHA CTOUT TaM MAajeHbKasg TypOuUHKA.

Yno6uo mu aro? Jla, koneuno! TypOunka 3aHuMaeT MeHb-
mie MecTa, yCTaHOBKa KoMmakTtHee. Hajkercs, BBIromia HeBe-
auka. Yro e, B 1abopaTopuaX JKUIUIIHBINA KPU3BHC, YTO JIH?
Ho worma peus mper o TeMmepaTypax, yie COBCeM OIM3KUX
K a6COMIOTHOMY HYJIO, YeM MeHbIle YCTaHOBKA, TeM Jydlle.
Ee sierue m30aupoBaTh 0T OKPYHKAIOLIETO TEIJIa.

C ryp6bunaMu ymoGHee paGoTaTh, TaK CYMTAIOT YUeHEIe.
OGniuHBle [eTaHAEpH ropasgo KampusHee, Hakomen, y Typ-
6un Goasme koapduiment moaesHoro AeiictBusa. OHE 3KO-
HOMHAYHEe U BEITOJHEE.
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ITerp  JleonmmoBmu
HKanunma BricKasan eIie
OfHY OYeHb WHTEPECHYIO
meicas. OH Cckasal, 4To
TypOogeTaHaepsl HAfO B
HepBYI0 OYepemhb MCIOTb-
30BaTh JUIA CHKIMKEHWA
posayxa. I Bor moueMmy.

Boagyx — ras. Ho B
XOJNOMMWIBHBIX MAaIIMHaX
OH Iomajaer B o0cCOObIe
yeaoBusa. U B aTux ycio-
BHUAX BO3AyX Goablle Ha-
MOMHHAeT HE Tas, a . .. BO-
ny. On Gamske K BOAe IO
ceonM cBoiictBam. Ilo-
3TOMY PE30HHO HCIOMb-
30BaTh BOJMHBIE TYpOU-
HbI, CTPOHTH JETAHAEpHI
Bpofie OGBLIYHBIX TYpOUH
HAIINX TUAPO3IEKTPOCTAHINI, KOTOPEe BHIPabaTHIBAIOT AJIEK-
TPUYECKUI TOK.

PaGoraer TypGofeTanfiep mpuUMepHO TaK.

CHavazna ras momajjaeT Ha JOmaTKu TYypOHHHOTO Koieca,
Bpamjaer Kojeco, OTAaeT 4acTh CBOeH 9HEPruH, oXJIasKJaeTcs.
Ho na sToM myTh ouepepHoil mopuuu rasa He KoHuaercs. Ee
JKAYT cOeNuajbHLle KaHadbl. ['a3 BpHIBaeTCHd B KAHAJHL U
pacmupsercs taM. EMy npefloctaBieHa TaKaa BO3MOKHOCTb.
Pacmmpenne ammabaTHoe, ras, eCTECTBEHHO, OXJaKIaeTcA
eme cuapHee. I oxoHYaTe bHO 0GeCCHIEB, CTEKAET KAILIAMMU
SKUTKOCTH.

Honeuno, BH monmMaere, 4TO B XOJNOMUJIBLHBIX YCTaHOB-
Kax BCTPeualoTCs W JPOCCeIH, M feTaHfepbl, u TypGogeran-
mepbl. Y BCAKOTO €CTh CBOM IIPEUMYIIeCTBAa M HENOCTATKMH.
YacTto maske B ofHOIl W TOW jKe MallmHe APY:KHO paboTaioT
JeTaHJep ¥ ApocceibHas ycranoBKa. OHEM BecbMa MHPHO
VIKUBAIOTCsA, fajke MOMOraloT PyT APYry.

Camble pacmpocTpaHeHHBle XOJOAUJIbHEIE MAIIHHLEL IO-
cTaBiAOT KuUARUN Bo3ayXx. IloroM y:xe m3 Hero roroBaT oOT-
OeJbHO KHCIOPOA, a3oT u papyrue «rugroctu». IIpasna,
CTPAHHO HA3LIBATh JKUIKOCTHIO BelljecTBa, KOTOPHe MBI Hpu-
BRIKIM, «BHfeTh» razamu. Ho Mpl cefiuac yske Ha moAcrymax
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K abcomorHoMy Hymwo. [losToMy Hamo mPUBBIKATHL K HOBOMY
Mupy.

Munyc cro peBsHocTo ofun rpagyc mo Lleascmio —
82 rpagyca HennBuma. Bor rme Mbl ceifuac mHaxoguMmcs. ITO
TeMIepaTypa JKHIKOro Bo3ayXxa.

IlepBaa MampmHa MHUAKOTO BO3AyXa HOABHJIACH OKOIO Ce-
?Innecmn ner nasan. Cpenan ee meMenuuii yuensiit Hapa

uHfie.

BO3AYX HAMAET U3 KPAHA

1891 ron. B crpane cBepxxomoma Gonpmmoit mpaspuuk. M3
KpaHa HeOOJBINO yCTAHOBKM, HOCAIIEH WMS KOHCTPYKTOpa
uHKeHepa JluHpe, MaflaloT mMepBHe KAllad HOBOM JKUAROCTH —
KaIlI’ JKAAKOTO BO3AyXa.

Hemenxuii mm;kenep B mepBoil MAaIWHe KUMKOTO BO3HAY-
xa Bocmoab3oBasica apdertom [Ixoyns — Tomcona.

Kasxercs, uto mpoiue Bcero GHIIO cO3[aThH AeTaHAep, THe
ra3 coBepuiaer BHelnHowo0 pabory. Bexnr nBurarenim BHyTpeH-
HEro cropanms Torga y:xe paboranm Boscio. Ho merammep mo-
SIBUIICA TIO33Ke.

Mer moMHuUM HemocTaTKRM ApocceiupoBaHua. Hamo cuiasuo
C'HUMATh Ta3 M XOPOIIO OXJayKIaTh NmpefiBapuTeibHo. MHaue
HUYEro He BHIAJIET.

ITosToMy HUKTO He YTUBHTCH, €CAW MBI CKayKeM, 9TO ca-
MOii BayKHOI yacTpi0 MaIIWHBI JIMHAEe OBII TemI000MEHHUK.

Jlunme sacraBma BO3AyX WNPOXOAWTH IO YCTAaHOBKE He-
cKombKo pas. Haasii pas mopuus rasa CTaHOBHIACH Bce
XOlIOHee W XONOfHee WM oXia)kmaia ciepyionryio. Tar Ma-
INMHA TOTOBWJIA BO3AYX A OTBETCTBeHHOro mara. B mpoc-
celb IMOIXOAWJ BO3JAYX, BIOJHE MOJATOTOBIEHHBIN K MajbHel-
memy. Enle ofiHa cTymeHs, eule pas MOHU3WIACH TEMIIEpATY-
pa. U Bor moGena. [lepBrie Kanim mepBOro KUAKOrO BO3AyXa.

Temnoo0MeHHUKH [0 CHX IIOp — caMag XHTpaa 4dacrtb
KOHCTPYKIMHE Ji000# XOJOAWIBHON Mamuubl., Mamun MHO-
mectBo. HOHCTPYKTOPHI cMen0 MemnaloT AeTaHAEepHl W POC-
CemM, 3aCTaBiAIT ra3 IyTEIIeCTBOBATh MO 3aMBICIOBATHIM
nytam. Ho HemaMeHHO CTOMT Ha 9TOM IIYTH TeII000MEHHWK.

Hrak, B pyKax yYeHHIX IOABHJIACH HOBas CBEPXXOJOAHAS
JRUIKOCTh — BOBAYX.

43



OO0srunkiii ra3000pasHbIl BO3AYX KajKIOMy 3HAKOM € Iep-
Boit muHyTe pokmenmus. IlpaBma, mbl kak Gyaro He 3aMe-
yaem ero. IIpocTo mpUBHIKIK. A BOT BO3AYX JKHUAKHUH — HO-
Boe He3HaKoMoe [ja Hac BemectBo. [loaToMy paBaiite mo-
3HAKOMMMCS IOGIMIKEe ¢ HUM U €r0 MPUBBIYKAMI.

Bor oH, Tam, B riyGune atoro Giecramero cocyna. Cocyn
Jsioapa mwiu, mompocrty, Abloap. [xemc [poap—aHraniickuit
yuensnii. OB Korjja-To mepBEIM MOXy4mI sxuakuii Bogopoa. Ho
06 atom nmaBHO 3a6plim. UM Tak ke 3a0piTo OBLIO OB WMA
Irioapa, ecim 6o He u30o0penr OH mHOMeNIeHWE — JOBYIIKY
naa xuArux rasos. Tam gsa nmuannapudeckux cocypma. Opun
BCTaBIeH B Apyroil. A MexAy HuMu 6e3BO3AyIIHOEe MPOCTPAH-
cTBo — BakyyM. Mium cmenquajibHbie IPOKIAfKH, depe3 KOTO-
prie He CMOKeT MPOOpPaTLCH TEIIO.

Ilsroap GaecTuT, MOTOMY YTO €r0 HAPY}KHASM CTEHKA IIOCE-
peGpennas. Ilomuure, MBI TOBOPWIN, YTO OJWH W3 CIOCOGOB
mepejauM Temia — Jyuencnyexanue. Tax, nanpumep, Connme
usfanexka oGorpeBaer 3emuro. BiecrsAinas moBepXHOCTH ABIO-
apa XOpoOIIO OTPajkaeT MOMABINNE HA Hee CBETOBHIE W TEILIO-
Boie jyuu. Iloaromy fploap He GymeT HArpeBaThCA CHAPYIKIH.

Jlpioap HaXOAWUTCA B OTKPHITOM AIIMKE, 3aMOJIHEHHOM Ba-
TOH W CYXHM JBJAOM. JTO ele OfHA TEeIIOW3OJALUS, elne
OfMH CIIOW OTMeNAeT JKAAKWUII BO3AYX OT TEILIOW KOMHATEHL
OxpyskeH [pl0ap CyXuM JbJOM ¢ Temmeparypoit —78° Bce-
raxn He +20°! J10 yixe myudme.

W3 pwioapa BoeTca merkumit AsiMoK. Hukaxoil kpwIem
y cocyna ger. OHa He Hy;KHa u JaKe omacha. Vcmapsrommii-
cA BO3AYX MOMKET cOpBaTh JIOOYI0 KpHIMKY. B BuAe ;xumko-
CTH MHOTO MeCTd OH He 3aHHMaeT. A cTaHeT razoM — MOTpe-
Oyer xmiImnoniangu». U mMosker Hamenats Ge.

ITomuure, uro cayumnocs ¢ MucrepoM bBaitnm ms pomana
A. Beasiera «IIpopmaBer Bosayxa»? OH IPOTJOTHI HECKOIBKO
OucepuHOK TBepAoro Bosxgyxa. M rumycHoro Herogds HeMmep-
JIEHHO Pa3[yJsio TaK, YTO OH JONHYJI ¢ TPeckoM. Bosuyx cHoBa
craj rasoM, u — ncde3 mucrep Baitnu!

IosToMy coCymbl Aiia XpaHEHHUsA JKUAKUX ra30oB W UX IIe-
PEBO3KH JAelaloT 0053aTelbHO TAKMMH, 4TOOH a3 MOr Iph
ciyuae CIOKOIHO MCIapAThCA, MOKUAaA cBoe xpanumume. Ho
GOMBIINX HOTEPh MPH 3TOM. HE MPOUCXO/NT.

Nrar, MBI sariaHynum BHYTPb COCY/ia, B KOTOPOM IBLIMUT
wuAknit Bo3fyx. Mumyc 190 rpagycos! [laske ¢ amimkom.
Baymurearnas tTemmeparypa!
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WcnriTeiBaeins kelanue CYHYTh B
sUAKui Bosayx mamerl. Ho aTtoro menarth
He cienyer. Bor miecHyTh Ha PYKy ero
MokHO. 4UyThb 000:KeT PYKYy — U Her
JRUAKOTO Bo3ayxa. Bech ucnapuica. Toms-
KO Jierkuii map mogusAnca. MoKHO BBLINTE
HEMHOTO JKHIKOTO BO3/IyXa, CKajKkeM, Ha
6mopue. OH GHICTPO-GBHICTPO MCIAPAETCA.

Pryrs smupkas. Jro 3HAOT BCce — ec-
I paso0beimnp TepMOMETp, IMOTOM [OJTr0
OPUXOAUTCA co0UpaTh OHICTPYIO, HOPKYIO
WARKocTh. HO CTOUT TOJALKO ONYCTHTH
PTYTh B JKUAKHUII BO3AyX, KAk OHA MOMEH-
TaJIBHO 3aMep3aer.

O6LIyHO HA TONYJAPHHIX JEKOWAX W3
PTYTH H3TOTOBIAIOT MOJOTOYEK, W JEKTOP
TOP/KECTBEHHO 3a0MBAeT WM TBO3[b.

Ho BoT B Kuakmil BO3AyX momana pe-
suuka. Camas OOBIKHOBEHHAS pe3WHKA,
KOTOPYI0O MBI HasbiBaeM jacrukoMm. W mo-
6 nacTuk. Pe3una, moOHIBAB B JKUAKOM
BO3/IyXe, MepecTaeT GBITH 2IACTUYHOM, OHA
Kpommurcs, jgoMmaerca. OcoObie CTPYKTYpHBIE CBA3H MEKIY
MOJIeKyJaMM HapyIIWINCh, Hpomain. PesnHa mepecrana GHITH
pesunoit. I mpu HopManbHON TeMmepaType ocTajach TaKOU
sKe XpymKoit, moMroil. Jlaske caMas Kpemkas cTajib, BCTPETHB-
LINCh € JKUAKUM BO3JyXOM, CTAHOBUTCA TaKOH jKe XPYNKOii,
Kak rpauT HalIMX KapaHpamieii.

OnHEM CIOBOM, ¢ MaTePHAJOM TBOPATCA WNCTUHHBIE UY-
neca.

WHunknit Bo3myx moObIBAaOT ceifuac B GONBIINX KOAHYE-
CTBaX B OCHOBHOM [Jif TOTO, YTOOH pasfenuTh rassl Bo3[yXa,
4TO0HI MOJIYYUTH OT/ENBHO KMCIOPOS U a30T.

C mepBoro B3riAfa 3TO Kaykerca oueHb crpaHHBEIM. [locy-
nauTe camu: 4ToOBI pasfelNuTh ABa OCHOBHBIX rasa, CMeCh KO-
TOPHIX W Ha3bIBAETCA BO3AYXOM, WX CHAYAJa HANO CIOMKHBIM
0o6pa3oM OXJafuTh, 4TOOBI CHAEIANNCh OHU JKUIKAMH, OTHe-
JUTH OJAWH OT APYroro, a MOTOM YyKe MCHOIb30BATH, dAIle
BCero CHOBAa B BHUJIe rasa.

Ho, oxasniBaercs, pasfendaTs ra3sl AellieBle MMEHHO Ta-
KUM, Ha HepBblil B3TMIAL [OCTATOUHO CJIOKHBIM, CIOCOOOM.




KUCNOPOA —rA3 ¥HNU3HHN

Kucaopop — ras Ku3Hu, ra3d JKUBOL IIPUPOABI. IJTO 3HAKOT
Bce. JI06Goli meKTop, pacckashiBasi O JKH3HM Ha NPYrUX ILIa-
HeTaxX, HauMHaeT ¢ Kuciopopa. JlefictBurenasHo, Ge3 KHUCIO-
pofia UeJIOBEK CYIIECTBOBATL HE MOKET. AJBIUHUCTHL, YXOMA
B TopHI, GepyT ¢ coboil Kucropogubie ammapartsl. Kucaopomom
NBIIMT JeTYMK B BHICOTHOM moxeTe. BosibHBIE HCIOMB3YIOT
KHUCIOpojiHbie mopymmku. Ilocie omepammit cepima GOABHBIX
JepsKaT II0 HeCKOIbKY HHell B 0COOBIX KHCJIOPOAHBIX IIajiaT-
Kax. Ilpaspma, ecaim ymorpebGiAaTh OYeHH MHOTO KHCIOPOAA,
TO MOKeT HACTYIHUTL W ONbAHeHWe. [loMHWTE, Kak B poMaHe
Hwoxa Bepna «Boxpyr Jlyusi» Becemmaucs onbanesmune Hu-
roin BapOuren m Apman. Onu 3a0biiu 3aKPHITH KPaH KHUCIO-
ponmHoro ammapata. VI cramu oveHb BeCeJIBIMH, HeJW, KpHda-
JIM, 1IyMeJn.

Onnako KHCIOPO HY}KeH He TONBLKO KUBHIM CYIECTBAaM.
Bes xuciopoma B TexHmKe ceifuac OyKBaabHO W HIaTy CTY-
AT HEJb3A.

ITpessne Bcero KWCIOpoj OYeHh HY)KeH B MeTaJIypPruu.
Merannyprua 3aHMMaeTcA BHIIaBKoOi MeramnoB. UYepHas
MeTaIIyprus MHTEPeCcyeTca UyryHOM U CTaublo, JTO U ecTh
«UepHBIe» MeTalLiH.

Tlonygator uyryH B JOMEHHBIX MedyaX. 3aKIafbIBAIOT TY/a
JeIe3sHyl pyay, momxuralor Tomiameo. OT Temia pyma mia-
BHUTCA, U MOABAAETCA uyryH. Ero pasmuBaioT B croeruajbHBIE
otnuBku. Tax mosydyaloTcs pa3iWuyHbBle YYTyHHBIe W3TENNs.
3aueM 37ech HYKeH KucaopoA? A BoT 3aueM. UTOOHI TONAMBO
Zyuliie, MOJXHEe CrOpaxo, B Her0 BAYBAlOT CTPYIO KUCIOPOAA.
910 oueHsL Xopomo fedcTByer. [lna miaBKEM B aTOM Ciyuae
tTpefyeTca MeHbIIe TOIINBA, 3HAYUT, U UYryH OOXORUTCA [e-
IieBIe.

N3 uyryna B MapTeHOBCKHX Imeuax AoGbIBaioT ctanib. Tam
TOKE BOBCIO HCIOAL3YIOT KucmopoA. Hucmopom pmoGaBasior
B BO3/IyX, KOTOPHIH WAeT K TOMIUBY. fHUTKNI MeTamn Tak:ke
OpOAYyBalOT UYMCTHIM KHCAOPOAOM. 3HAYHUT, TOIIMBA ONAThH
TpaTUTCA MeHBINe. M BEIXOQUT, 3TO BBITOAHO.

Cefiuac cramxp DOJTYYalOT HOBHIM, KOHBEPTOPHBIM CIIOCO-
G6oM. Kouseprop mamommuaer Gosaplnyio rpymry. B Hee 3amnm-
BawT ;KuAKnil uyryH. IloToM cBepxy, uepes ropioBUHY, BIY-
BalT Kuciaopoji. Tak us dyryHa oOpasyercss CTalb.

Housepropusiii cnoco6 ouenn ymoGusIi. Cranb mouyuyaer-
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¢ [eluesie, 3aBOAB OyAyT pmerieBbiMH. [la m cTpouTh HuX,
OKasbIBaeTCsA, MOKHO ObicTpee, YeM OGBIYHEIE.

Hucnopopguoii crpyeit MoKHO pesaTh CTajbHbIe CAUTKU U
oumIaTh WX NoBepXHOCTh. Eciam crann cunbHO Harperb, a
DOTOM DYCTHUTh CTPYI0 KHCIOPOAa, TO 3HAETe YTO MOIYUATCH?
HKucnopon, kak HokOM, paspeskeT HPOYHEIA MeTalLl.

IlpuMecn ¢ mOBepPXHOCTH CAUTKOB KHCIOPON TOKe CHH-
Maer. OHE mpocTO CropaldT B CTPye KUCIOPOAA. ITOT IPO-
mecc Ha3BIBAEeTCSI OTHEBOU YHMCTKOM.

A Bor KHciopom B IBerHoil Merajmnyprud. L[BerHsle Me-
TaJJIBl — IMUHK, MeJb, HUKelb, CBUHEI[ — BHIMIABAAIOT C MO-
MOINBI0 KuciIopofa. VI uncraAT KUCIOPOAHON cTpyeii.

Howneuno, xuciopon ncmonnsytor u B xumun. IIpexme Bce-
ro Ha 3aBOflaX MCKYCCTBEHHBIX yaoGpenumii. C moMouipio Kuc-
nopofa ceituac obpabarpiBaiorT TonnuBo. [laBHO mM3BeCTHO, UTO
ropasfo Jyullle TONHTH ra30M: OH XOPOINO Cropaer, BCAKUX
or6pocoB mociae rasa Her. M nmpiMa mourn Her. B olmewm,
yro6HO, YdeHble HauLIM CHoco0, KaK yrodamr wim Topd mepe-
JeJbIBaTH B rOpIOUMH Tas.

OGpasyerca on B rasoremeparopax. CHawama Tyma sarpy-
JKAI0T TBEPAOE TOILINBO, a IIOTOM BIYBAIOT KUCJIOPOA U BOMA-
Hoil map. Ilpomcxomsar pasnmuHble XMMHUYECKUEe DPearMuu, U
obpasyerca ropioumii tas. MoKHO HCIONB30BATL €ro u s
opyrux meneii. Hampumep, u3roToBisaTs aMMHakK.

IMopsemHuLle 3ajien yIisg TOMKe MOIKHO rasuUIIEPOBATEL.
U roxe ¢ mOMOIIBIO BE3/ECYIIEr0 KUCIOPOJA.

IToucrune on — ras ;xusHu!

KAK PA3IYUYUTb HEPA3JIYYHbDIX?

«BM30K 7OKOTH, a He YKYCHIOB», — FOBOPHUT CTapas TMo-
cnoputa. ITocmoBuma Bemas u Myapas. Bor, manpumep, xuc-
aopoxn. Hazamocs 6b1, wero mpome — gocraTs 31oT ras. Omma
nATasd vacTh Bo3ayxa, 8/y uacreit Bomsl. Kpyrom xmemopop.
Ho u3 Boasl B3aTk ero He mpocto. Hamo coopy:KaThb ajex-
TPONU3HEIE BaHHBI, PasbuBaTh MOJEKYJNbl BONBI JJIEKTpHYe-
CKUM TOKOM. A m3 Boagyxa?

Har paspenntd rassl Bo3fyxa, OTHEINTHh WX OfMH OT APY-
roro? OTBeTUTH Ha 3TOT BONPOC HECIOKHO.

CHauvama cflejlaeM M3 BO3[yXa 3KHIKOCTb. A IIOTOM HYCTh
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OMIIH Ta3 HCUapAeTcA, YXORIT, a APYToil — KOHJeHCHUPYeTCs,
3a oTuMu ByMA (U3UYECKUMH SHBIEHHAMHE W CKPBIBACTCA
CHIOKHBI TEeXHOJOTWYECKUH Mporece — pasjeleHue TIa3oB —
PeRTHPUKALHY A,

CobGcTBeHHO TOBOPSA, peKTH(UKaLueldl HasbIBaeTCA IPO-
HNCXO/AIIlee MHOTO pa3 WCHapeHWe JKUAKOCTH W €€ KOHMeH-
camus.

Wcnapenne m KomgeHcamms — IIPOIMECCH B3aumMooOpart-
Heie. Ilepexogut BemmecTBo B ra3zoo6pasHoe COCTOSHME — HC-
napsiercsa. CofupaoTcs Kamim KUAKOCTH u3 OBIBIIETO rasa —
KOHJIEHCALUSA.

Korpa sxuprocts ucnapsiercs, oHa oxiakpmaercsa. Ilomuu-
Te MOPHUCTHE KYBIIUHBI, (DPEOH — OCHOBY PaGOTHI HAIIAX JTO-
MaITHUX XOJIOMUILHUKOB?

Ilpu woHpmeHcamum 5TO TemIO BO3BpAIIAETCA JKUJKOCTIH.
TakoB Beawkmili 3aKOH IPUPOALI — 3aKOH COXpPAHEHUS DHeP-
ruu. TemmoBas »Heprus, Kak W BCAKasA [pyras, He MOIKET
BOSHUKHYTH HHOTKY/Ja U He MokeT mpomactb. OHa mepexofut
OT OfHOTO Tela K JAPYrOMy WIH CTAaHOBUTCA 3Heprueil Apy-
roro BuAa. Ha TemnoBBIX 5eKTPOCTAHIUAX NPEBPALIAETCA
B DIEKTPHYECKYIO, B aBTOMOOWJIe — B MeXaHUIECKYIO,

Hupkuil BO3AYX COMEP!KUT B OCHOBHOM [[BAa CKOHJEHCH-
poBaBIINMXcA raza — a3oT u kmcaopoy. [laBaiitTe moka urto ro-
BopuTh TOMBKO 0 HuX. Beib oCTANBHEIX Ta30B B BO3MyXe OKO-
a0 mpomeHTa. V1 MBI uMu mpeHeGpesKeM Ha HEKOTOPOe BPEML.

Bosnyx cramoBurcs xuakum npum —191,8°C. A mo nmpy-
THM JaHHBIM ero TeMIlepatrypa Kumenus naske —193,7°C.
Boixopur, BO3ayx cimzkaerca He cpasy. Ilouemy 1o Tak?
A mortomy, uTO rassl BO3AyXa KUIAT HPH Pas3HBIX TEMIIEPaTy-
pax. Asor mpm --195,8°C. Kucaopom csemmaerca ropasmo
panbine. Emy xBataer —183°C.

Kax pas mosroMy M MOKHO OTMENATH CHKMYKeHHEIE Ta3hl
ogvH ot Apyroro. Ecam Gbl oHM KHIenn OPH ORHHAKOBEIX
TeMIIepaTypax, fAesao o6cTosano OBl ropasmo XyIKe.

IlpencraBbre cefe Takyio omepamuio.

IMonyaunn MBI B XONOAWIBHON MaINWHe JKUAKUI BO3TYX.
N B a1y X0MOMHYIO 3KHAKOCTh HAIPaBUIH CTPYIO raszoobpas-
HOTO KHUCIOPOAA.

Yro mpousoiier B srom ciayuae? Temmeparypa kumenns
KHCJIOPOAa TOPa3f0 BEHIIE, YeM Y JKHAKOTO BO3AyXa. 3HAUMT,
KHCJIOPOX HeMeMJIeHHO CKOHpeHcupyercsa. V cpasy sxe Ha
cllelle TOSABHTCA TeIUIOBas 9SHeprus. Ee HA3HBAlOT CKpHI-
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TOIl TemJaoTOll KOHJEHCAIIIN.
Jdra DHeprusa CKpHITa B Be-
mectBe. ToabKO B MOMEHT
KOHJeHcaI[uu, Korja ra3
OXJayKIaeTcs, CKpHITOe Tell-
JI0O CTAaHOBUTCA ABHHIM. Hyna
neHerca arta osHeprusa? Ee
BOCOPUMET KUJIKOCTH— KU~
K#il Bosmyx. ¥ asora TeMIe-
paTypa KUIEHUA HIUKe, 4yeM
Yy Kuciopoja. 3HAYAT, YACTh
a30Ta BCKUIOUT M OPEBPATUT-
cA B ras.

Bmecro rasa xumcmopoaa
MOABUTCA ras asoT. 3aTo B
sRumKocTM  Gymer  Gouapime
KUCJIOPOJa, YeM BHauale,

ITonumaere remnepn, B uem
neno? Taxum cmoco6om ML
MO}KeM MOCTEeNeHHO pasjic-
NATH ra3bl. BHauame B juj-
KOM BO3[yXe — Ha 4YeTHIpe
4acTH a30Ta MPUXOTUTCA Ofi-
Ha 4dacTh Kucaopoma. Tax
sKe, KaK W B IPUPOJHOM BO3-
Ayxe, W3 KOTOPOTO MHI IOIy-
vyann ugkuii. Ilocime xask-
Jo#l TaKoil omepamum, Imocie
TOF0 KaK KHCIOPOX rasz000-
Pa3HBII IOCETHUT KUIKOCTB,
B Hell OyJeT HaKaIIMBATHCS
HUAKAA KuciaopoA. A asora
TaM CTaHeT BCe MeHbIIe U
MeHbIIIe,

Bor m ocnosa perrudmn-
Kamuu. JTO B caMoM fede
ncmapeHue M KOHJeHCAIIWSL.
Tonsko wucmapserca ogHO
BeI[eCTBO — a30T, a KOH/EH-
cupyercsi Jpyroe — KHCJO-
poa.

t YKUOKHI
BO3AYX KWCNOPOA,



GABPUKA KUCNOPOJA

3aBoji, ¢ KOTOPHIM MbI XOTUM [O3HAKOMHTBCH, — KUCIOPOM-
meiif. Ha HeMm mosydalor skmikuii Kuciopon. Oguum IpPOM3-
BOJCTBAM HY’KeH KHUCJIOPOA B BHIE RUAKOCTH, IPYyTUX HHTe-
pecyer ras. Ho m3 skujgxoctu ras moiyynts yike jgerxo. OHa
BeJb OBICTPO MCHIApAETCA.

Ha xucnopopusix saBomax pektTuuKanus uAeT B JJIHMH-
HBIX KOJIOHHaX, KOTOPble TaK M HAa3bIBAIOTCA PeKTHU(PHUKANIOH-
HeIMU. BuyTpn kosonH — tapenkn! OHum m B caMoM felle Ha-
HOMMHAIOT OOBIYHYI0 CTOJIOBYIO TOCyAy. B Ka)kmoit m3 HUX —
BO3IYyX, CMeCh JKHAKOTO KHUCIopoga u asora. sHuakocTts cTe-
KaeT M3 OqHOIl Tapelku B APyrylo, cTekaeT cBepxy Bum3, Ha-
BCTpeuy MOJHHMMAaeTCA CTPYA rasa. Tam ToKe cMech KHCIO-
PoZa u asora.

B Bepxmeil Tapeike — oOBIYHBIA JKUAKUI BO3AYX, HOJIY-
YeHHBIH TYT e, B XOJOQWILHOU MallumHe. A CHH3y HgeT He
MeHee OOBIYHBIA BO3LYX — ra3o00pasHbIil.

Ha kasxmoil Tapelike IPOMCXOMUT CBOA HOJA KOHJEHCAIIHH
u ucnapenus. HougeHcupyercs Kuciopof, mcmapseTcsa asoT.
ITocne moceleHus Tapeikm KUAKOCTL oboralmaeTcs KHCIO-
pogom. C pgpyroii CTOpOHBI, IIOZHHMAIOINUIiCA BBepX Tra3 3a-
XBaThIBaeT ¢ coboil Bce Gosibllle u GOJIbIIe a30Ta.

B pesynsrate Bcex aTHX omepanuii rassl pasfesaloTCH.

N3 xpana B HmwKHeil YacTH KOJOHHBI BBITEKAeT MOYTH UH-
CTHIAL KUCJIOPOJ, a BBEPXY cleqUajbHble YCTPOMCTBA OTBOMAT
ra3oo6pasHbIil a30T.

Tar pacxofsarcs HYyTH Ta3oB B pasfgelUTeIbHBIX PeKTUQH-
KaIMOHHBIX KOJIOHHAX.

Boubinas kuciopogHas ycraHoBKa — [eifiCTBATEIBHO Ie-
aotit 3aBop! Ilpeskpme yeM nmpmeTynuTh K OXJa)KEEHHIO BO3-
AyXa, ero Haf0 OYHCTUTH. Bo-TiepBEIX, TaM eCTh pasHble IIPH-
MecH — NBUIb, CayKa, BCAYECKHMe dYacTmuku. VIx me Tak yx
MaJio — OffHa cOTasdA rpaMMa Ha KayKOelii KyboMeTp Bosmyxa.
OcBoGoputhes OT BTUX mpuMeceit HeTpyxHO. [{is sToro croAT
¢unsrpser. CraykeMm, mopumcThle MaTepualdsl. Bosgyx ierko
NpoxoAuT yepe3 QUIbTP, a TBepAble YacCTUYKH 3acTPEBAIOT
B HEM.

Bo-Bropsix, B a1060M CyXOM BO3AyXe €CTh HEMHOTO BOJS-
HBIX IapoB. OHHW BpemHBI i XOJOJUIBHBIX yCTaHOBOK. Boma
Gyner BbiMep3aTh, 3afuBaTh anmapatypy — B o6IieM, Memars
pabore yCTaHOBKH.
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CiepoBaTe/IbHO, HPCIKJE BCETO HAJ0 PACHPABUTHCA C Heil,
yTO6BI BO3AYX, MOMANAIMA B yCTAHOBKY, Gbll abCOIIOTHO
cyXum.

Boxy BHIMOpa)KuBalOT MM HOIVIOIIAOT CIHEeIMaJbHBIMU
XPIMUYECKUMH Bell{ecTBaMU.

Ocraercsi emfe ofuy Bpar, noMauayil Gonee cTpaIiHbIA, —
yriekucabiii ras. 3amepsas, oH cpady obpaliaeTcss B TBephoe
BEU[eCTBO W MOYKET MOMEHTAJbHO 3a0UThb Bce TPYGOHPOBOABI
yctaHoBKH. IlooTOMy 0T yrileKMcioro rasa O0CBOOOMKAAOTCA
ocoGeHHO THIaTesibHO. KEro m BBIMOpPa)KHMBAOT, M YAAIAIOT
XUMHUYECKHN.

Ho Bor Bo3ayx ounrier. MoyxHO IPoM3BOAUTE ¢ HUM Jallb-
Helilige mammmyaanuu. llpeskme Bcero ero cyrmMaror. s
9TOT0 MMEIOTCH MOILHBIE KOMIPECCOPHl. OTO MalllMHBI, HAIo-
MuHaoUMe oOBIYHBIE HACOCHI — Te caMble, ¢ MOMOIIBI0 KOTO-
pPHIX HAaKauYMBAOT aBTOMOOMJIBHEIE W BEJOCHIIEJHBIe KaMepsbl.
Toapko KoMIpeccop mMocmibHee, a TPUHIUI paboTHl OXWH M
ror e. Ilpm Kakmom paGouem Xofe KoMIIpeccop 3aXBaThl-
RBaeT O4YepelHYH IOPIUI0 BO34yXa M BTAJIKHBAET B COCYH.
Yem Gouple Bo3myxa OH mo0aBuT TyAa, TeM GOJBIIAM Cra-
HET ¥ [laBlieHue.

3aueM IOBHINAIT [{aBjieHHe, BEHl TOKe, KOHEYHO, IIO-
MHHTE?

Iusa mpoccemupoBanus na u [jis xopoldeil paGoThl feraH-
Jepa HaI0 HCHOJL30BAaTh Trasbl IIOBBHIIIEHHOTO [JaBJIEHHA.
IMpmuem mpm ApoccenmpoBanumm 4yeMm 6osbllle BTO AaBIeHHE,
TeM Jyullle, TeM CHiIbHee GygeT oXJasKAeHHe.

N3 kommpeccopa caThlil BO3AYX HOMafaeT HPSAMO B XO-
JopuMnpHyl0 Mamueay. Mel 3Haem Mammey JluHpme, yKe 3Ha-
Komuwinchk ¢ Heil. IlocMoTpum Temeps Ha Goee cOBpeMeHHYIO
YCTaHOBKY, KOTOpPY® Korga-To B JjaGoparopmu cospgax Ilerp
Jleonnpgonuy Hamuna. Ee xodogmnbHblii MUKA Tak m HasH-
Baercs mukioM Hamuiger.

OxJaKleHHe BO3JyXa HPOMCXOAUT cpPady B ABYX YacTAX
YCTAHOBKM.

Tyr ects m mpoccens, ecth n Typbopmeravmep. TypGone-
tTaHmep — HeboxbIlass TypOuHA, KOTOPYI0 [OJKeH BpalaTh
oxJajkgaeMblii ras. A gpocceib — y3Kasa IMedb. lasd Imog
GoJIBLINM [aBiieHNeM IIPOPbIBaeTCA CKBO3b DTy INelb, OXJaK-
HasAch Ha XOXy.

Muorum KajeTcsi CTpPaHHBIM, 3a4eM B OJHOH yCTaHOBKe
uMeTh H fAeTaHmep m Apoccenb. Oka3anoch, YTo IONydYaTh

4% 51



EuAKUIA ra3 B JleTaHiiepe He odyeHb yjno6mo. TaMm crout mop-
meds uin Typomua. fHugkocts Gyger memarts UM paboTaTh
3HaunT, OXJaJUTh ra3 B AeTanjepe XOpouio, a BOT JOBOAHTH
0 JKHAKOTO COCTOSIHHA JIyuille TAe-HUGYAb B JPYroM MecTe.
Ipyroe meio — apocceabHas ycraHoBKa. Ilocie ppocceib-
HOT'0 BEHTWIA JRUIKHI BO3AyX HUKOMY yiKe He Mellaer.
Nrax, murn Kanwnsr. Bosgyx mox HebosabiuMm maBie-
HUEeM IoHagaeT B YyCTAHOBKY. JTO TOKe MPeMMYIIecTBO yCTa-
HoBkH Hanuipl — He Halo CHIBHO DOBHINATH [aBJEHHe rasa.

! KOMMNPECCOP
NOOAYA
rA3A
6,5 ATM
293° K
TENNQ- 5,6ATM

. | OBMEHHUK




Ha nyrn Bosmyxa m3 KoMipeccopa B XOIOAMIbHYI0 yCTa-
HOBKY CTOMT. .. Xodogunbuuk! [la, ga, UMeHHO XOJIOJMILHUK.

Kax yme ormevanoch, n mpH ApPOCCeIMPOBAHUA U B Je-
TaHJepe Ta3 Jyylle OTHAeT TeILI), eCIM OH NPeIBaPHUTENbHO
oxnaskaeH. IloaToMy TaMm CTOAT XOJONUIBbHBIE YCTAHOBKM,
B KOTOPHIX IUPKYJIUPYeT JKUJKHN aMMHUaK — OH C/KMMKaeTcs
npu Temnepartype munyc 33,4° C.

ITpenBapuTensHo oxJasKAeHHBI BO3AyX He cpasy Iolla-
faeT B JleTaH[ep MM Ha [pocceiibHy0 yctaHoBKy. Ha ero
MYTH CTOMT TeIIooOMeHHWK. 3mech BO3IAyX OXJasKIaeTcs
BCTPEYHBEIM [IOTOKOM XOJIOTHOTO BO3[yXa, KOTOPHIN MOABISAET-
cs nocie TypGojeraHepa.

Oxmaguiau mopiuio Bospyxa. VI Tyt ee pasjeisior Ha [Be
JacTH. '

OxHa, ocHoBHasA, muurcA K TypOomeranpmepy. [lpyras —
Ha J[POoCCeIbHYI0 ycTaHoBKY. Ilo myTH BOBAYX MPOXOAMT elfe
OINH TeIIOOOMEHHMK M OXJIaKHaeTcs OYeHbL CHIbHO. Tenepn
yiKe IOCHe JPOCCRJILHOTO BEHTWIA WOABIAITCA KaleJbKA
KUIKOCTH.

B 1ypGomeranaepe sxuaxocts He obpasyercsa. Tam Tombko
CHJIPHO OXJIajKIalOT BO3AYX, YTOOLI 3aTeM HYCTUTHL ero B oba
TemnooOMenuukKa. V1 on gesaer cBoe fedo.

Hanpime skUpKMA Bo3AYX HaYMHAET CBOe HETOPOILINBOE
myTelllecTBYUE IO pasfenuTedbHEIM TapearaM. OnHa Tapeixa
3a APYToil — TaK M CHOyCKaeTCA ras, IoOKa He o0epHeTCH TOXY-
60BATHIM KHCIOPOJOM.

A rae ero mcmoab3yioT, Bel y;Ke 3Haere. Bor asor mowka
Y10 MIA Hac urypa TemMHas., A MeRIY TeM COCYAbI C JKU[-
KIM a30TOM MOKHO BCTPETHTD JOBOJBHO 4aCTO.

BCTPEYA B ONMEPALUOHHOIA

Temnepatypa munyc 195,8 rpagyca. Hunknii asor.

Kucaopox — ras xusuu. Ho u smaueHme aszora He MeHb-
mee. Des azora HeT UMINU pacTeHUAM, HeT JKH3HM Ha 3eM-
ne. Cenbcroe X0BAMCTBO He MOMKeT cylecTBoBath 0es ypo6-
pennii, 6e3 aMMuaka, OCHOBHON YacTbi0 KOTOPOTO sBIAETCHA
a3or.

Mupkwit a30r — mOCTOAHHLIN rocTh 1 paboTHHUK Jabopa-
Topuii 1 3aBofoB. VIH/KeHepHl U yueHble MOAB3YIOTCA UM IJIA
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oxMakuenns. Yacro MOKHO BCTPeTHTL OOJbIINE COCYMNBI,
HaoJHeHHble 0(e30IacHoOi, clerKa IBIMAILECa JKULKOCTBHIO.
910 aszor. Xoyofa OT Hero BIOJHe JOCTATOYHO M 0OpaIllaThCA
¢ HUM Jerko. A30T He B3PBIBAETCH, KaK KUCJOPOJ MIH TeM
Gosee Bomopoy. OH MOUYTH He peardpyeT Ha pasJuyHble OKPY-
KAIOIMe ero BellecTBa. XMMHUKMA TOBOPAT, 4TO a30T MaJo-
QKTUBEH, XUMUYECKH He SAMOBUT. ITO MbI 3HaeM CaMM — KasK-
/Bl eHp BuosaHe GedomacHO s cebsa BABIXaeM H3PATHBIE
nopuum asora. Tonbko Ha Gospminx riiyOMHAX y ILIOBIOB
MOKeT HaCTyOUTh a30THOe oTpaBieHne. Ho B OOBIYHEBIX
VCIOBUAX 3TOT0 HUKOTHA He IIPOU30MKeT.

A3oT mowMcTHHE He3aMeHHM B HEKOTOPBIX JaGopaTopuax
u Ha saBogax. Ceilyac 04eH» MHOTO Pa3JIMYHBIX ONBITOB HPH-
XORMTCA MpOfieJbIBaTh B BaKyyMe. Tak B HayKe Ha3bIBAlOT
mycrory. OTKayalm MoIHbIE HACOCH M3 KaKOro-HHOYAbL co-
cyda Becb BO3YX — TOTHA OCTaBIlleecA IycToe IIPOCTPAHCTBO
MOKHO Ha3BaTh BakyymMoM. Ho Bce MoJeKynbl OTTyHa OTCO-
caTh HeBO3MOKHO. Hwukakoil HacoC ¢ 3TMM He CIpaBUTCHL.
XoTh U HeMHOTO HX, HO Bce sKe ocraHerca. Ho o cefe B aToM
ciIyyae MOJIEKYJIbI IOUTH He JaMT 3HaTh. BakyyMm — mycrora.
YcTaHOBKH, ¢ HOMOIIBI0 KOTOPHIX IMOJY4aioT TAKyI0 HYCTOTY,
HaspiBalOTCA BarkyyMHbIMH. CKOJIBKO MX Ha ONHHMX TOJBKO
JaMmoBeIX 3aBofax! Bemn m3 sieKTpuuecKoil JaMIOYKHM CHa-
yaja OTKAYMBAIOT BO3AYX, a IIOTOM HANOJHAIT KaKMM-HH-
OyAb CHOKONHBIM, He CKIOHHBIM K peakIUaM rasoM, HallpH-
Mep KpPHUITOHOM Wid TeM jKe asoroM. WHorga jaMmoukn
OCTaBJIAIT IYCTHIMU.

A ceifuac B BaKyyMe CBapHMBaiOT MeTaJUIbI, M3TOTOBJISAIOT
HDOJYNPOBOJHMKY, HAHOCAT TOHYAlllime CJIOM DPasHBIX MaTe-
pnanoB. Besne BakyyMm. U Besge smupgrmii asor. OH BBITON-
HseT 3/IeCh POJIb ONUTENBHOIO0 CTOPOKa. ECTh MHOTO BelecTs,
Hapsl KOTOPHIX «TYJAAKTY [0 BAKYYMHBIM YCTaHOBKAM, i TOT/a
ver riayboKoTo BaryyMa. BoT s TaKuX BpemHBIX «TYJIAK»
Jl yCTPamBAOT XOJNOAHbIE JIOBYIIKA C KUAKMM asotoMm. Uepes
W30THYTYI0 TPy6OuKy Hacoc Kavaer Bo3ayX. Iloka Bpemmuie
napsl IyTemecTBYIOT BMecte ¢ Bo3ayxoMm. Ho BoT TpyGoury
OKYHYJIN B JKHAKuii asot. MeprBoi XBaTKoOil cBomX MHHYC
cTa JeBAHOCTA IIECTH IPAjiyCoOB BIEILISETCH OH B TPYGOUKy.
W mapel namaior Ha JieTy, 3aMep3aloT, JerKUM HHeeM oce-
AT Ha JHe TPybOouKM.

A ceiivac y Hac Oymer ellle OOHO OYeHb MHTEPECHOe CBHU-
JaHIe ¢ UAKAM a30ToM. MBI yBUAHM JKMAKHI asor B poan
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JokTopa. OH moMoraer JIOQAM, Bo3BpallaeT GOJBHLIX K JKH3-
HH, KaKk 1 T0JaraeTca MeQuKYy.

UYesnoBek ycTpoeH oueHb ciaoykHo. Humkakas camasg XuT-
pas MallMHA He CPaBHATCA C YeJOBEYECKHM OPraHU3MOM.
flcHo, uro m pasauyHbLIX JedeKTOB — Gosie3Heil y uejoBeKa
ToKe xBaTaeT. Bce Moer 3aboseTb — M PYKH, M HOTH, 1
KHUBOT, M TONOBAa. B rojlloBe HaXOAUTCH KOMAHNHBIN IyHKT
MBIIUIEHNA, AedCTBHI M MOCTYNKOB — GOJbINe [ONyIIapus
rosioBHOro Mosra. OTTyma IOJydaloT pacHOpSyKeHHMs Halln
PyKM, HOTH, TJiasa, I — BeCh CJIOMKHBIH OPraHM3M 4YejoBe-
Ka. A eciM Ha KOMAaHTHOM OYHKTe YTO-HAOYAbL HCIOPTHTCA?
Torma m KoMaH[Bl TMOHECYTCA MM He MO afpecy, WIN Kaxue-
Hubyas Hecypasusie. Hauwam, Hampmmep, dvelloBeK KaK-To
CTPaHHO XOMIHTH, TepelepruBaThcs, PyKu y Hero gposkart. Uro
cayumiocs? [leno Tyr He B pykax miu HoraX, TOBOPUT Bpad.
Hapo oGpaturses mmo agpecy — B Mo3r. Pyka mociayinHo BeI-
TonHAET KOMaHAY CBOero HavajbHHKa — Mo3ra. Ilo mnmaHOI
HelloYKe HEPBOB IocTynaerT arta KomaHpa. Haummaror pgeiict-
BOBAaTh MBIIIIEI, pyKa crubaercs, BoT 3apaboralim KHCTH PYK,
nanpnel. Ecim oHE menalT 4TO-TO HE TO, TO M BUHHTH Haflo
Mmoar. He Ty komaugy mociuasn!

Y HepBHBIX OONBHBIX YaCTO ApOMKAT PYKU. ITo ObIBaer
I Korja deioBeK cmibHO ycrai. Ho Berpeuaerca takenas
GoJiie3Hb, ee Ha3bIBAOT OosesHbio IlapKuHCOHA: PYyKM M HO-
TM Jpo’KaT Tak CWJIbHO, 4TO Takue GOJpHBIe He MOTLyT pabo-
TaTh, XOAHTHb, He-B COCTOAHWM HAIMCATh caMble OOBIYHEIE
OYKBbHI.

TomoBHBIM MO3roM saHHMaTCA Helipoxupypru. Xupypr,
KaK BBl 3HaeTe, — Bpad, KOTOPBIH JIEYUT C MOMOIIBI0 «HOMKAN.
Xupyprn BbHIIONHAT cMejible Ollepalluy, yAAJSIIOT IOBPEK-
NeHHble Wau 3a0oJieBIiMe OPraHbl, CIIMBAIOT TKAaHUH. Pa6oTsl
vy mHux MHoro. CKOJIbKO 000 M3 HMX cpelaj XOTA OBl olle-
panumit annmengunura? Coruum, Teicauu! A Befp KajKZOMy Ta-
KOMY GOJIBHOMY Bpady crac jKU3Hb.

Heiipoxupypram ocobernHo tpyaHo. Mx mome peATedn-
HOCTHM — dejloBedyecKMil Mo3r. [osoBHOiI u coumumHOi. OmmHo
HEOCTOPOKHOE ABMKEeHMe HOMKa — M MOBPeKAeHbl BayKHelIne
IeHTPsl JbIXaHWs, nuileBapenus;, 3sperumsa. Onepuposath
TPYZHO, OTaCcHO.

Ho meiipoxupypru cmMeso 3aHHMAIOTCA CBOMM HeJETKUM
nemoM. BosepainaioT GoNbHBIM 3peHHUE, CIYX, HIaMATH, CIIOCO0-
HOCTh [BHTraThCf. Jliofm, romaMm TpUKOBaHHBIE K IOCTeJH,
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crasoBATcA Ha Horu. Ciemnle mpospeBator. MHoro uymgec Ha
cYeTy y 3THX 3aMeyaTelbHbIX Bpaueil. He6oapmasn, coBceM He-
3aMeTHasA ollepaliusd, CKaJbliellb XUPypra TOJBKO 3aTPOHYII
yrojJioueK Mosra, M BIDYr cpa3y y uelioBeKa Bce MeHsaeTcs!

3aunrepecoBanuch xupypru u OonesHsio IlaprumcoHa.
OrkpeiTe nmpunuio ciyuaitno. Hax-to mpm omepamumm xupypr
caydaiino 3afiell CKajbliejieM OQUH M3 y4acTKoB Mo3ra. M py-
Ka OOIBLHOTO, JPOKaBIilasg [0 dTOr0 HOOpBIX mecAThL JeT, pa-
30M ocraHoBmiach. IlapruHcoHMaM moOemieH, COOGUIMIN
KYPHAIMCTEL

Ho pmo mosmmoit moGemsl moka emie oveHsr gaiexo. CorHu
omepamuil CHeJajil Bpauyu JHWIIb ONHON 3aMevyaTelbHOH CO-
BeTCKoil KIMHUKM — MOCKOBCKOTO HMHCTHUTyTa Helipoxmpyp-
rAM, COTHU Oe3HaHeXHO OOJNBHBIX JOfeH MONYyYWINn HOBYIO
NYTEBKY B }KUBHB.

OpHako HOM XuUpypra He Takoll y:K TOHKUI MHCTPYMEHT.
Bpaum cranm mckath uto-HuOYnb moussurHee. Hagam paGo-
TaTh YIAbTPa3BYK, IONUIO B XOJ OJIEKTpU4YecTBo. Bmecto
CKAJIBIIeNs HOPaKeHHBI YYaCTOK MO3ra BBIKHTAIOT DIIEKTPH-
YeCKUM pa3pAIoM.

M Bor camMas mociegHAA yoaua Y4YeHBIX, CAaMEIA TOYHBIR
7 Toukmii Metol. B Tpybouke smupkmit asor. Temmeparypa
murayc 198 rpagycos. Xupypr sHaer, Ifie TauTCA Bpar, 3HaeT
ouar Hemsieymmoil mpekme 6Godesuu. VM ugKni ras mmet
Tyaa. 9Ta CTPyA ellle TOHBINC HOMa, elle TouHee. Ee MoHO
BKJIIOYATh HAa OTHO MTHOBEHHEC. .

CHauajla MOBT «BBUKWTQJIH»  YIIEKHUCIOTOM — CyXuM
asgoM. JlyMaim, 4TO cCeMHAECATH rpajycoB Mopo3a XBaTHT.
Ho oxa3samocs, Hago eme Goabime. Bor Torga B [eso IoImes
RUAKMA a30T.

Touxas, KaK BoJocok, crpyda. Ha Bug umuero me mamennu-
JI0Ch TaM, KyZAa TaKk IPUCTAJbHO cMoTpuT xupypr. Ho 6ois-
HOIi cpa3y 4YyBCTByeT uygoAeficTBeHHOe BMeIaTelbcTBO. Bce
MPOMCXOIUT MOUTH MTHOBeHHO. B ToT camblit Mur, Korga Xu-
Pypr mopagui GOJNIBHOII YYacTOK TKAHM MO3Ta KaleJbKoil
CBepXX0J0fja, KOTAAa BOMapuwjach TaM TeMOepaTypa MUHYC
CTO [eBSHOCTO TPAfycoB, HeBepHbIe KOMAH[HI MepecTalm II0-
cTynats u3 Mosra. VI pyra, gposkaBIIas 7o 3TOro Bce BpeMs
HE IepecTaBas, YCIOKOMIACH.

ITotoM owar xosoma B Mo3ry mcues. Bems cam mo cefe
X0JI0f fosiro He Hmepskurcsa. Ho BMecTe € X0JI0O[OM OT desio-
BeKa yIura u 60Je3Hb.
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FA3bl, OTHPbLITbIE HA CONTHLUE

Muoro pasIumYHLIX Bem[ecTB €CTh Ha 3emie. XHUMHA 3HAET
DEeCATKHU THICAY PABIMYHBIX COGNUHEHMI — CIO0KHBIX BEIIECTB,
3HAeT THICAYM PasHOOGPA3HBIX peaKlWil, KOTJa BeIlecTBa CO-
e[UHATCA APYT ¢ APYLOM, MPOCThIe CTAHOBATCA CJOYKHBIMH,
a CIIOKHBIE PA3JaraioTcsA Ha IPOCTHIE.

Ho ecth ogna Hebodbimas rpynmna 0coGeHHO YMOPHBIX Be-
mectB. OHE He XOTAT HU ¢ YeM coeguHATHCA. SRuBYT 0060-
coGienno, MoryT cymectBoBaTh TOILKo B umctom Buae. Ha-
3BaJIM 3TH Tra3sl HHePTHHIME — OespasiamuubiMu, OHE [eii-
CTBUTENbHO 0e3pasimyHBl KO BCeM BelllecTBaM Ha 3emie.

ITpaBpga, 3a mociegHue rogsl ydYeHble CYMedHM 3aCTaBUTH
HEKOTOpHIE BeIeCTBa COEAUHATHCH ¢ MHEPTHHIMA raszamm. Ho
aTH coenuHenvs HenpouHsl, Ouum OBICTPO pa3BaJMBAIOTCA.
WNreprabie rassl pasbICKABAIM [OJITO.

Idto Gbum oueHnr uHTEpecHbie momcku. OpuH M3 HuUX —
renuii Hamn cuavajia Ha Comune, I[Tosromy m mma emy panm
reJuil — coJHEeYHbIH. PaccKasal MCTOPHUIO OTKPLITHA HHEpT-
HBIX Ta30B coBeTcKMil y4yenblii Bpormrefin. ¥ Hero m Kuura
nanucana — «Cosneunoe semectBo». Tem, KTo He uymral ee,
COBETyeM IPOYecTs.

B a1y KHury uwHepTHbIe rasbl Homaiu He ciydaiino. Hum-
KaKkUM [PYIuM crmoco0oM, KpoMe CKIKEeHHMA 1 PeKTuura-
I[UY, BBIAEJIUTH MHEPTHHIe rasel M3 Bo3AyXa Heib3sa. Begs u
a30T, U KHUCIOPOJ, H BOJOPOJ MOMKHO MOJYYaTh HE TONBKO
pextnduranmeii, Ecto mMuOro m gmpyrmx cmocoGos. Ilpaspa,
OHH [OpO:Ke.

A BOT miA WHEPTHBIX Ta30B TaKOMl BO3MOKHOCTH HET CO-
BceM. V] moKa ydeHBIe He HayYWINCh CIKMKATh Tasbl, pasfe-
JIuTh UX OBLIO HEBO3MOKHO.

IIpe:xnme Bcero maBaiiTe Mo3HAKOMUMCH C HIMH.

Nueprubix ra3oB HATH: aproH, HeOH, KPHUIITOH, KCEHOH U
rejuii.

NueprHble rasel 9acto BCTpeYanTceA B Hamiedl xusau. Oum
OyKBAJBHO Be3[e BOKPYT HAc.

He TonbKO moToMy, YTO BXOAAT B cOCTaB Bo3myxa. llo-
CMOTpHTE BHUMATEIbHO. KPHOTOH M KCEHOH BHUCAT IPSAMO
HaJ BamW, B KoMHate. He ymuBisiitech w mowimiure ux Io-
ayumie. He cmorau maiitm? IieKTpudecKas JjgaMiiouka, dto
y Hee BHyTpu? PaHbime n3 JTaMIIOYKM OTKAYUBajium BO3AYX,
TaK KaK TOHKMIl BOJOCOK HUTH B BO3[qyXe MojKer croperb. Ho
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IyCTOTHASA JIaMIIOYKa He OYeHb BHIroAHa B pabore. Hak roso-
PAT WHKEeHEpHl, y Hee HeOOJbIIoi K03 @UIUeHT T0Je3HOT0
meifcrBus. VI TeMmepatypa HUTH MOKeT OBITh BBIIIE.

Hapmo manonuuts samny rasom. TakuM, KoTOpBIA ObL1 GBI
Gesonacen misa mutu, CHauana yHoTpeO/suIn as3orT. A HOTOM
BCHOMHMIN 00 MHEPTHHIX rasax. VHepTHBIH ra3 HU ¢ 4eM He
coegunsiercsa. VI muth B atMmocdiepe HMHepTHOTO rasa Oymer
TOpeTh B IIOJHOIl 6e30HaCHOCTH.

Bor n mepsoe mpumenenune — HamoJHEHUE DJIEKTPAIECKUX
OCBETUTENbHBIX JAMIL,

Heon wmspI Bcrpeuaem BedepoM, B ropoge samurarmorca
oran. I periamsl. IMeHHO HEOH rOpAT BO MHOTHX peKJIaM-
HBIX HaflHCAX.

s IpOMBIMUIEHHOCTH BayKHEC BCEro, HOMKATyil, aprof.
Bepuee ckazath, 4TO0 posib aproma MOTJIM Obl BBIOIHUTHL M
apyrue mHepTHble rassl. Ho mpocro aproma B Bosmyxe 60Jb-
Ie, 4eM APYTHX MHEePTHHIX rasoB. M goObiBaTh ero orTyja
jeryve.

IToaromy aproH — BechbMa Ba’jKHOe BeIIECTBO MJIA IPO-
MBILILTEHHOCTH,

Koneuno, moib3ylTcsi ero OCHOBHBIM JPATOMEHHBIM Ka-
YeCTBOM — He)KellaHMeM BCTYHATh B DPeakI[UW, COeNMHATHCA
¢ Pa3INYHBIMII BeLeCTBAMHU.

B wMeramnyprum dacro HyKHO 0GpabaThiBaTh METAJLIHI,
CBapMBaTh WX B TAKMUX YCJIOBUAX, YTOOBI He IOSBIANIOCH HU-
Kaknx npuMeceit. Meramisl 6oAaTcA KHUCIOPOsa, ClIe/I0BATeb-
HO M BO3JyXa: MOMEHTaJbHO BOSHUKHYT oKucisl. Ho u asor,
KOTODBIN, BOOOIIe TOBOPS, He OYeHb CKJIOHEH K DPeaKkuuaM,
TOKe MOKeT MOBPeauTh. A BOT aproHy MOKHO JOBEPATH IOJI-
Hocteio! IlBeTHBIe MeTasibl, HampuMep, o4eHb 4acTto oGpaba-
TBIBAIOT B aproHe. Besomacuo u ygo6HO, MoskHO, KOHeuHO,
OTKayaTh BO3AYX, paboTaTh B BaKyyMe, HO B aproHOBON cpeje
Bce IIPOMCXONUT TOpasfio ynobHee.

Ecte omun oveHb BasKHBIA MeTalsI, KOTOPHI OyKBAaJIBHO
He MOKeT JKuTh Ge3 aproHa. Tumram — 3aMcyaTesIbHOE Bere-
CTBO, €ro CIUIaBEI He GOATCS BBHICOKNX TeMIlepaTyp, OHH O4eHb
TBepAble, Kpenkue. U1 riaBHOe, THTAHOBBIE CIIABEI MOTYT pa-
Oorarp npm Godbminx Temmeparypax. Bol, KoHeuHO, jmorapa-
JHCh, TJle MaTepuajiaM MPUXOANTCH KapKo — B COILIAX paKeT-
HbIX pBurateieil. [lajeko He BcsAKMe BelecTBa MOTYT BBIfiep-
JKATh TAKy0 CTpaliHylo Kapy. A Benb «4eM [ajbllie B Jec,
Tem Gonpme apoBy. IlosBiAloTCA paKeTs eljc MoIIHEe, CKOPO
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OHY [OHEeCYT OTBa)KHBIX NMyTEIECTBEHHUKOB K JAJeKMM ILIa-
HetaM. VM HYyKHBI ele 6oJiee ’KapoycTOWYHMBBIE CILIABHI.

Unersril THTAH MONYyYAlOT M IOTOM 00pabaThIBAIOT TONBKO
¢ moMomnpio aproua. Muadue TutaH Gymer TPA3HBIM, C Pas3HbI-
MH npuMecsMu, A 3To yiKe HHKak He rogmtcsa! 3HAYMT, ap-
TOH, KOTOPBIH IIONyYaeTCHd HAa YCTAHOBKaX CBEPXXOJOfa, CIY-
UT mia 00paboTKH MaTepuatia, NpPeAHA3HAYEHHOIO JIJIA BBI-
COKHX TeMIIepaTyp.

Bor kak GeiBaer B Texuuke!

Celiuac BecTpevaloTed W He Takue yymeca. Bor, mampmmep,
TepMudecKkas obpaborka. TepMmueckad — 3HAUUT TemIOBafl.
A MesRny TeM 3a moclefHee BpeMA MHKeHePHl paspaboTaim
HOBBIA Meros. O6paboTKa HO-TIpe)KHeMY Ha3bIBaeTCA TEPMMU-
YeCKOW, a MPOM3BOMAT €e ¢ MOMOINLIO. .. JKUAKOro asora, Me-
TaJLI TIOC/ie BAHHBI M3 JKUJIKOTO a30Ta 3aKAJAETCA TaK JKe, KaK
OyznTo moOBIBaJI B jikepiie OTHEARIUAIIEH Heun.

Bricokue TeMmeparypsl m HO3KHe HepemeTaloTcs B TeX-
HHKe CIUIOUIb Ja PAIOM.

Cranp Ha CcTajlelJaBWIBHBIX 3aBOfaX Temeph CTalM YU-
CTUTh aproHoM. Beap K JKHAKOH cramnm 9acTo NIpPMMeEINHBA-
f0TCA HMy3BIPHKU Ta30B. 1'asbl pearnpymoT cO CTANbi0, HOABIA-
foresa npumecu. Hak ot Hux usbaButbea?

IIponyTs crans apromom!

Apron GBICTPO BBITECHUT BCE ras3bl, KOTOPble «OKOIAJNCh»
BHyTpM cTanu, d 3aiimer mx mecro. Ho Bemp mis merasma
aprou GesBpemeH. OH He cmoco6eH ORUCIUTH MeTAI, NATh
Kakue-to npuMecH. IlosToMy ¢ HUM MOYKHO MHPHTHCA.

TaxoB aproH — mojco0HBI MaTepual MeTawayprud. Me-
TAJUIyPrd MEYTAIOT CO3HATh I[eJIbie Iiexa, Ime atMocdepa Gblia
6b1 aproHOBOii, BMecTto Bo3gyxa — apron. A IOfAM MOKHO
oaTh cIeluajbHble KUCIOPOIHbIe 0AIIIOHEL

Mau emie Jsyuiiie — co3gath Oesiiopubie mexn. Ilyers Bce
mesalT aBToMaTH. ABTOMaTaM aproH He crpammen. [aske mo-
nesen. Ects Takag mMpauHas 6oJie3Hb MeTa/lZioOB — KOPPO3HA.
Y jxejie3a OHA Ha3bIBaeTCHA PIKABYMHOIL.

Ecnn kpyrom omgmm apros, HmKakoil Koppo3unm He Gypmcr
n B moMuHe. Bexp mpn ropposum Merann coejHHAETCHA ¢ Ta-
3aMM BO3AyXa. A ¢ aproHOM HHKOMY ellle He YHaJloCh COemu-
HUTBHCA.

Ho naunGojiee HATEPECHBIN M3 MHEPTHLIX Ta30B, 6e3 COMHe-
HudA, rejuii, Bens M3 Hero MOKHO THOJAYYHTH CAMYIO XOJIO[-
Hylo xugrocts, «Huser» smaxuil requit B camoii Hermocpes-
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cTBeHHO# Gnusoctu or aGcosorHOro Hyms. Hax pas ram, rae
PasbIrpHIBAIOTCA BeChbMAa CTPaHHEIE COOBLITHA, TaM, Ife TNpH-
BBIYHLIA HAM MHUp MEHAETCA 10 Hey3HABAeMOCTH.

U Bo Bcex ciayvasx, KOrqa HAmO WCCAENOBATH MW MCIONb-
30BaTh caMble HH3KHE TeMIIepaTypbl, HA «CIeHe» HOSBIAETCS
rexui.

Msr moka uto Haxommmcsa Ha yposHe muuyc 180 — MmHyc
190 rpagycos Ileancua. Do muakoro reaus eme [OOpHIX
nrecThecAT rpagycos ¢ ammkoM. Ho MBI mx ckopo mpoiifeM.
W rorga maumyrca HacTosAIIHe Yyneca.

Ho mpbI, mo-MoeMy, 4T0-TO OYeHb MHOTO BPEMEHH TPAaTHM
Ha JI0BOJLHO CKY4YHble OmMHCAaHHA. ToJBKO W3Jamu MOCMOTpe-
IM, KaK MOAy4aloT RUAKAN Kucaopopn. IloGmmxe ¢ Hum He
nmosHakoMuaunck. A Hano OB

Bor, craskeM, Kyma oTmpaBuwiiach 3Ta IUCTEPHA C JKUIKIM
KHCJI0POoM?

Ouenb mHTepecHo mpocienurth. Tem Gojdee, YTO H3BECTHO
3apaHee — OyJyT B3pHIBHI!

HA CEBEPHOM PYQHKHKE

BRanexo na Cesepe pacmoiiosken HopuabcKuit roprsiii Kom-
ounat. Ero cospamn 3a IloisipubiM Kpyrom coBETCKHe JOMM.
Topor Goasimoil, co BceMu ypmoOcTBaMu HACTOAINETO eBPO-
el CKoro ropoja.

A mesxny Tem Hopuisck HaxoquTcs TaM, Tjje emie Heas-
HO W HOTa yejoBeKa He CTyNala, Ije JHIIb M3PefKa momajia-
JUCH OXOTHUKM.

IMouemy e miogeil moraHymo B Takyio paxs? Hopuabcw
ckazouHo Gorarsiit Kpaii, Yero Tyt Tonsko Her! UepHsble pyipt
mouTn Ha mosepxuHocTn 3emuan. Harubaiica m coGupaii! Kpome
TOr0, TAM €CTh Macca [paroleHHeHNINX BeINeCTB, KOTOPHIS
IeHATCS, KAK TOBOPUTCHA, HA BeC 30J0Ta.

IMooromMy m mosBWICA 37eCh GONBIION KPACHUBBIA TOPOA.
ITonesnnie uckomaembie AOGHIBAIOT CAMBIM MPOCTHIM CIOCO-
Gom. Topnsie mopoas! B3pHIBAIOT, 6Jaro majeKko yrayGiaarscs
He HyHO. [loToM B30pBaHHOE CHIpbe COGMPAIOT, YHCTAT, BhI-
IVIABJIAIT METAJLIHL.

Ho rnaBsoe Ui Hac, riIaBHOe, MJA Yero MbI BCIOM-
Hi o Hopuibeke, — 3T0, KOHEYHO, B3PHIBEI, IIOTOMY 9TO
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BO B3pHIBUATKY, 0COOEHHO dYacTo mcrnomssyemyro B Hopmis-
CKe, BXOOUT KUAKAN KACIOPOH.

B CcOTHAX NPHKIIOYEHYECKMX KHUT ¥ KHHOKApPTUH pac-
CKa3bIBAIOT, KaK I0J HOKPOBOM HOYHM HAawd xpalpele mMapri-
3aHBI MOMIPHIBAJIN BLIEJOHBI ¢ (DAIIMCTCKAMHA COJAATAMH, TPY-
3aMH, OPYIKUEM.

Hycox B3ppIBUATKYM JI€KUT IOJ PeIbCAMH, OT HETO B CTO-
pony tanercd muyp. Hluyp mompxurator, miaMsa ycrpemider-
cA K BapeiBuaTKe. I BOoT crTpamiHblii B3pPHIB HOJHAJ BBePX
peIbehl W MINAJNH, COPOCHI IOJ OTKOC BArOHBI (DAIIHCTCKOTO
smresoHa. I'poMoBoii ypap, CONpOBOMKAAEMEI Tydell TBLIH, —
BOT YTO TAKOE€ B3PHIB.

Nnorna BMecto ropsiero IiHypa RefCTByeT 3JIEKTpHYe-
ckasa uckpa, Ho m B 3TOM ciygae B3pbIB MpPOUCXOJUT OT [e-
ronanud. JleToHaTop — HadaJbHAA 3aTpaBKa B3PHIBIATOTO
pemecTtBa. OT BBICOKOI TeMIepaTypsl pPBETCA CHAuala [eTo-
HaTOp. A 3a HHM y)Ke B3leTaer Ha BO3AYX OCHOBHAs Macca
B3PHIBIATKHY.

BapoisuaTky OOBIYHO TOTOBAT HA CHEHUANBHBEIX XHMHYE-
CKHX 3aBOJlaX M NMPUBO3AT K MeCTaM B3pHBA B TOTOBOM BHJIE.
Tam ee cuabkator geronaropoM. I — B3pris! Ho B3peiBuaTky
¢ JKUJKUM KMCIOPOJOM — OKCHJIMKBU T — N3TOTOBUTH YIHU-
BUTEIHHO TIPOCTO.

Hax pas us-sa 9TOr0 OKCHIMKBUTAMHA TaK yAOOHO IOJb-
sosarbcdA. [locypure camm. Ilomoxunu Ml B GyMassHbIil maT-
poH Kycox Topda. A mOTOM OCTOPOKHO HANBEM B TOpP KuUp-
kmit kuciaopon, Hammmu? Hy, Bce B mopsgxe. BapsisuaTra
cosmana. Hajo momecTurh ee Ha MecTo B3DPHIBA, OPUKPENHUTH
JeTOHUPYIONUHA INHYD, TMOMMKe4Yb W CHPATATHCA B YKPBITHMU.
Yepes HECKONBbKO MUHYT TPAHET B3PHIB.

W Heszagem Bo3uTh Ha AaJeKHil KOMOMHAT M3TOTOBIEHHEIE
I7e-To B3pHIBYATEIE BEIECTBA, KOIHA HX MOKHO [eIIeBO CO-
opynurs npsaMo Ha Mecre! B Hopuibcke oxcummukeuTHL roTO-
AT us topda. Ho MoskHO pemarh B3phIBUATKY u3 [epesa,
CTPY’KEK, COMIOMBI, CAKMA... JTH MaTepPUAJbl HA3BIBAIOTCA iT0-
[JIOTUTEIAMH, TaK KaK MOIIOMAIOT JKUAKHA KHUCIOPOH.

Uro ram mpomcxomur?

ITopucroe BemecTBO BamOIHWIOCH KEAKHAM KHCIOPOJOM.
Muoro ero tyma yumio. Kuciaopon ¢ semiecTBaMU opraHmue-
CKHMH, TO ecTh 00pasOBAHHBEIMU eCTeCTBEHHO IPHPOMNOM, co-
equHAGTCA Jerko. B 3TOM W COCTOMT CMBICT B3DPHIBA OKCH-
aukBuTOoB. JleToHAUA KAK 6Bl MOACTErMBAET YKUMKUH KHCIO-
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KMCNoPOL,
TOP®

pol — okucisAil, opranusyii, geiicryit! I naunnaercs GypHas
pearuus. ITpu pearuuu Brimenserca Temio. BricTpoe Bhime-
JeHWe Tellla B HeOOJBIIOM MPOCTPAHCTBE W €CTH B3PHIB.

W 3naere, wem eme XOpoIIu 3apsmbl OKCHIHKBHUTA?

Jlo cux mop B pas3HBIX MeCTax, B rOpPoOJax M cejaXx Hamiel
CTPaHB HAXOMAT HEpas3opBaBIINECHA CHAPSIABI, CTapble MIHEI,
asnanuoHnble 6oMOsl. Ix ofesspe:xusars ouenn omaceo. Ca-
Hepbl PUCKYIOT KUBHBbIO, 4TOOBI JMKBHAMPOBATH KaKyIO-HU-
6yns 6omM0Oy, Oposie)KaBlIylo B 3eMie NATHAAUATH — [Ba-
A1aTh JeT.

63



A ecan 6b1 B3priBuaTKA B 60MOe ObLTa OKCHIHKBHTOM, TO
u Gosarbesa Obuio Obt Heuero, Iloromy uYTo OKCHIMKBUT Yepes
HEeCKOJIIBKO 4acoB CTaHOBHTCA abcomoTHo Ge3ppexusiM. Kucmo-
POJ LOCTEIeHHO MCHIApPHTCs, CHOBa craHer rasoM. W ocramer-
¢ Kycok Topda, KoTopsiil Tak 3Ke cmoco0eH B3opBaThecs, Kak,
HallpuMep, BCIOPXHYTHh B BO3AYX.

Tak kumkuii KMCIOpPOX UPOUBBOAUT MOJe3Hble B3PHIBHI!

A0 LENK OCTAETCA ABAALATbL FPAAYCOB

Hacrana mopa mpocTHTBCA ¢ JKUAKUM BO3[yXOM M BCEMH Ta-
3amu, ero «moromxamu». Ilpasma, ocraercs eme mHTepecHas
Berpeda ¢ reaneM, Ho ero go6bieaioTr He m3 Bo3gyxa. Iemuit
[HoCcTymaer K HaM B CMecH C IPMPORHBIMH Ta3aMu, C TeM ca-
MBIM I'a30M, KOTOPHIl TopuT y Hac Ha KyxHe. Munyc 252,8° C.
Bcero aums gBapmaTth TpajgycoB oTmedser Hac OT abCOMIOT-
HOoro Hyia! Craj KupKuM caMmblii Jerkuil raz Ha cBeTe —
Bogopoa. [oxroe Bpemsa gepxaics neon. Ho sa miects rpany-
COB [I0 CIKMJKEHHS BOZOPOMA CAAICH U OH.

Aupkuit Bomopon momyumrts Hederxko. VU eme TpynHee
ynep:ats. Benp Temmeparypa ymaia mouytu go abCcoTIOTHOTO
wyis. Co Bcex CTOPOH CTPeMHTCA K JKUAKOMY BOXOPORY TeIl-
noBas sHeprus. Hak Oyaro paspaerca kiam4: «3Jech OYeHb
xoqoxHo, momorure!» Hyxua xopomas samural

Hugkuit Bogopos, Kak u Apyrue ObIBIIEe Tashl, yKe IIpO-
el oyTh oT JaGopatopuil K 3aBogam. OH Temepsr HyskeH He
TOJIBKO YYEHBIM, MCCIEJOBATENAM CBePXHHB3KHX TeMIeparyp.

Muornm BooOIIe KasKeTcs, 9TO CBePXHU3KHE TeMIIepaTyphl
BCTPEYAITCA TOJABKO B Jal0paTopusaX, TOJABKO B HAYIHBIX
paborax. Memay TeMm pqake >KMAKUI Texuil M TOT yKe cTaja
BEI[eCTBOM, ¢ KOTOPHIM MMEIOT [IelI0 MHKeHepHl Ha MPOU3BOJI-
cree. A pgpyrue rassl — teM Gelee.

Bopmopon rak ras masecren ysxe aaBHo. Horfa-to mepseie
cMeJIbYaKM, OTOPBABIIMECA OT 3eMJIM Ha BO3AYNIHEIX IIapax,
3aI0MHANIN MX BoOmopomoM. Bomopom — camoe ierkoe serre-
CTBO U3 BCEeX M3BECTHHIX Ha 3emie. IloaroMy mogbeMuas cmia
sofopomubix mapos Oouermaa. Ho ects y Bomopoga u opHa
HenpustHasg ocobennoctb. Bomopon nerxo saropaercs. Ilop-
JKeup ero — mapa nycrsakos. Jlaxke MajeHbKasg HCKpa cpasy
BbI30BeT mOKap. llosromMy BO3[yIIHEIe IIapel C BOJOPOAOM
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onacusl. I B cBOE BpeMaA OTBasKHBIE IIyTeIIeCTBEHHUKH He pa3
rubiM H3-3a TOrO, YTO 3aropajach 000J0YKa BO3AYIUHHOIO
mapa.

Tax moru6 B XVIII Beke orBaykHbIN yuensii I[lumatp
ne Posse.

WmeHno BOMOpOIOM HATIONHII CBOW BOBAYIIHBINA TIap Te-
poit pomana Mwiaa Bepua «Ilars Hemens Ha BosmymIHOM
mape» pokrop Depriocon. Bsi momHmTE, KOHEWHO, Kak 00-
SUINCH OTBaJKHBIC ITyTeIIeCTBEHHUKH, 4To 1iap B3opsercs. Ilo-
YeMy JKe BOIOpOJ Bejer celsa Tak BomHcTBeHHO? [leno B TOM,
YTO BMECTe ¢ KHCIOPOJOM ITOT ra3 o0pasyer ocobyio ToproIyn
cMech. Ee naspanue camo rosoputr 3a cebs — rpemydumil ras.
Yyrh TONBKO ToOmajaeT B TaKOl ras efBa 3aMeTHAs HCKpA,
KaK y)Ke He MIUNOBATH CTPALIHOTO B3phIBa. A mocie B3pHIBA
Ha CTEHKax cocyja, eciu OH, KOHEYHO, OCTAJICA B IIEJOCTH,
MOJKHO yBIETh KameJdbKu BOAb. Bomopo, coeuHAACH ¢ Kuc-
JoposoM, obpasyetr Boay. JoObBalOT ero Takke M3 BOASI € TO-
MOImBI0 MEeKTpoan3a. B Bogy omycKalT nBe MeTalIHMYecKue
IACTUHKI — 9JeKTpoabl. I K HUM TOJKIIOYAIOT 3IEeKTpuYc-
ckyw Oarapeio. Uper snexrpuueckuil Tok. B Bome mosasusaioT-
¢ mysbippKu rasa. OnuH U3 3THX rasoB W ecTh Bogopofd. Ero
MOKHO €OOpaTh B KaKoi-HuOys 3aKphiThiidl cocyn. U oTKphI-
TOTO cOCy[Aa BONOPOA OBICTpO BhITedeT. A TaK KaK OH caMBblil
JIeTKHUH, TO NOJHUMETCSA BBICOKO, yiileTr B BepXHHUEe CJIOM aT-
Moc(epHL.

Tazoo6pasusiil Bogopon HyxeH xumukaMm. Hampumep, aro-
Obl MBTOTOBUTH IEPEKHCh BOMOPONA WJIH APYTHE COENHHEHI.

Hac ¢ Bamu ropaspgo Goidbilie MHTEpecyeT BOIOPOJ KUL-
kmit. Benp MBI 3aHmMaemcA cBepxxomopoM, JTo OfHA M3 ca-
MBIX XOJIO[HBIX JKHKOCTeH Ha 3eMie.

Monyunrs skugKuit BOZOpoj ropasfo TPyHHee, YeM CIKHU-
MaTh BO3MYX M PasfelATh ero Ha cocTaBHEIe dactu. MoKHO
HCIIONb30BATh JeTaHephl. A MOMKHO CKUMaTh BOJOPON W
B JIPOCCCIBLHBIX yCTaHOBKax. TOJBKO Haf0 yuecTh, YTO «IKa-
PBI» 9TO BeIleCTBO He JIOOUT M Ha MOAX0[e K JPOCCETI0 OJK-
HO ObITh He Temmee —69° C!

Kyna uger sra «xomogmas» sxugkocts? I'me ona mykmnee?
Benn He 3pa coopy:kaloT GoJblINe YCTAaHOBKH, 9TOOBI [OJY-
YUTH KUAKUM CaMBIil JIeTKUi ras Ha cBeTe.

BeposTHO, KHAKOMYy BOJOpORy oOecledeHO cJaBHOe Oy-
nyliee B paxeTHsix Kopabuasax. Ho om HymeH u ceifyac.

Ucnonwsytor Bogopon u B mabopaTopuax.
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Ho, Bupimmo, 04eHL CKOPO KUAKUIA BOROPOJ OMKHaeT BCe-
MmupHas ciaBa. C ofHON u3 pasHOBUAHOCTEH ero — AelTepu-
eM — moAu OyOyT TaK e XOpOIIo 3HAKOMBI, Kak celiuac
¢ yriem win Hedreio. Ucropua sTa AANHHAA U HAYMHAETCHA
OHA € TAYKeJON BOJBI.

,MEPTBASAA- BOAA

PMe1 mMHOrO roopmim o MosiekynaX. Moserysbl — melkyaii-
mne yacTUYKu BelfecTBa. OHU COXPAHAIOT BCe CBOMCTBA HTOTO
BellecTBa.

B caMoM MajleHBRKOM KYyCOUKe Teja, B Kallle JKUIKOCTH
COJ[CPKUTCA TPOMajHOE KOJH4eCTBO MoJerya. Bee oHu B TOU-
HocTH ofmmHaxoBbl. VI mo BHIYy, m 0 Macce, W 10 CBOHCTBaM.

Momekyasl HempepbiBHO [BUTAIOTCHA, 00JaJal0T BHYTPEH-
Heit sueprueil. Ecau sTy sHepruio OTHATH, TO Tela OXJarK-
JHAIOTCA.

JTo Bce MBI yike Xopomro 3HaeM. Ho MoJeKyinl eime e
caMble MaJleHbKHEe YaCTHUKW BellecTBa. Bce MOJNEKYIbl Co-
croAT W3 aroMoB. Ecium Mojerysia — Kapiuy, JIHAHIOYT, TO
aToM — coBceM MaiioTKa. llpaBia, y HEKOTODBIX MOJIEHY.JI
BCero JIMIIb OfMH-IBAa aToOMa. 3aTO B COCTABe [PYTUX — ThI-
CAYM W JEeCATKM THICAY aToMOB. B Hamiem Tejie ecTh OesKo-
Bbie MoJierysabl. OHn cioyiHee mo6oi MamuHEL [laske He Be-
putca. Bo BupuTe, XyHOKHUK HApHCOBAJ HaM MaKeT ORHOI
Takoil Moytekysabl. [layke He camoii MOJEKyJbl, a ee¢ COCTaB-
voit vactu. Cumpans Bpofe JECTHIMILI ¢ BOCEMHAANATHIO BHT-
KaMH TSHETCS BBepPX. A OT Hee BO BCe CTOPOHBI — OTPOCTLH.
U sro Bce arombl. Cotau, Toicssun atoMoB. CTOMT TONBKO OfUH
W3 HUX IePeMeHUTh, KaK Cpa3y ke U3MEHUTCA M MOJIEKyJa.

Mosiekysn B Mupe OTPOMHOE KOJUYECTBO. A BOT aTOMOB
3HAYMTENbHO MeHbIne. OTHeNbHBIX pasHOBUEHOCTEH aTOMOB—
WX Ha3LIBAIOT dJIEeMEHTaMH — HeMHOTHM G6ojbiie cotHu. Ho-
HeYHo, CKJIAABIBAIOTCS aTOMB! II0-PasHOMY, MOYKHO HalpaTh
CKOJIBKO YTOJHO Pa3IMyubIX MoJeKyn. Jlaxke ecim B3ATH mATH
ATOMOB ¥ TONBKO NEPECTABJIAThL MECTAMU MO-BCAKOMY, TO
CKOIBKO OymeT Takux mnatuatoMuelx wMoaekya? Cro faBa-
anats! IloHaTHO, uTO TaKkuM 00pa3omM MOKHO NMONYYHTH Gec-
YNCIIEHHOEe MHOKECTBO BCEBO3MOKHBEIX MOJNEKYHd. XHMHKU
9yTh JIM He KayKAbIi IeHb TOTOBAT HX.
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ATOMBEL OFfHOTO DJIEMEHTA WOXOMKH MPYr
Ha fpyra, Kax Onuznensl. Ho u tyr mMmeerca
pasHuna. ONATH-TAKH BCTPEUAETCA HECKOJb-
Ko copros »tux Onmsuenos. Haswisarorcsa
OHN u3oTomamu. [[js XuMHKa BCe OHH OIM-
HAaKOBBl, B XMHMUYECKHX PEAKIHAX UX He
pPa3auuYnTh HUKAKUM CII0CO0OM.

A Bor (u3MKH TOBOPAT — GIMBHENH, 1A
He coBceM. Bec y mux pasmmymusii. Boss-
MeM BOJAOpoA. ¥ HEro ecTh HelblX TPH H30-
TONA.

HazrniBatoress oHmM — 0OBIYHBIM WU Jier-
KUM BOJOPOJOM, TAMKEIBIM U CBEPXTHIKEIBIM,

Taenslit Bogopo — meiTepuit — B [Ba
pasa TayKejee JIETKOTO, a CBEPXTAMKEJNbId —
B Tpu. Yro rakce Boma? JIBa aroma BOJO-
pola W OfWH KHCJIOpoAa — BOT W HOJydaer-
cA Moseryia Boasl. Eciam BMecTo BOJopona
B MOJIeKYyJle TIOCeJuTCA HeiiTepwil, Torma Bo-
la CTAHET TSMKEJOM.

Ilpasga, He Taras ysK TaKenasa. Ecanm
JaTh BaM B DPYKHU CTaKaH NIPOCTON U Tse-
JOi BOMBI, TO BBl HEe OTIHYATE MX MO Becy.
Moneryaa tsasenoii Bogsl b %/ paza Tasme-
jiee¢ OOBIYHOII MOJEKYJBI. 3aTO II0 MHOTHM
CBOIiCTBAM TsKeJZasd BOJA OTIMYAETCA OT
00BIYHOI — 0T TOi, KOTOPYIO MBI HbEM, KOTO-
poii ymbIiBaeMmcsa. ['oBopsAT wWHOTAR, 4TO TA-
JReJasg BOJAa BPOJe MepTBOH BOABI HAUINX
CKAa30K.

B mo6om BomoeMe BMecTe ¢ 0GBIYHON BO-
moii ects um Tasenas. Beero smms 0,02%.
0,2 rpamma B Kaskmom Jamrtpe. A cmpoc Ha
Hee 0UeHb BEJIHK.

Tsamenana Boja HY/KHA aTOMHON (usnke,
aToOMHOH TeXHUKe.

B uem pasuuna? AromHas pusuka — Ha-
yKa, KOTOpas 3aHHMaeTcA HUCCIAe[0BaHIAMU
caMBIX TOHKHX CBOWCTB BeIl[ecTBa, IIPOHHU-
KaeT B IIy0b MOJEKYJI U aTOMOB, H3yuyaeT
ux crpoeHue. Bri gymaere, MeHbIIe aToMma
Huuero Her? Omubaerech. Atom coBceM He



TaKol mpocToil W HeJennMblii. B HeM ecTh YacTWYKH elle
MeHpIIMX pa3MepoB. DBriBaer fake MHOro 3THX YacTHUEK.
Ilo meyx-tpex coren! WcciemoBaTh BCe yacTHUKH, H3YUHTH
nX, IPOHUKHYTHL B INy0b aToMa — HeJerkKas sagava. M Tsmxe-
nad Bojla TMoMOraeT yuyeHLIM B 9Toil pabore. Ho emre uaime
TAMKENYI0 BOJAY MBI BCTPETHM B aTOMHBIX KoriaX. Mx nassl-
BalT SePHBIMA PeaKTOPaMHU.

ITpu o6biuHbIX B3pHIBAX, CKAYKeM, MOPOXa WM TUHAMHUTA,
BHIJ[eJIAETCA MTHOBEHHO TemioBas sHeprusa. OHa XpaHUIach
[0 3THX NOp BHYTPH Mojekyd. WM 3amac 370l CKpHITOIN
SHEPTUH B MOMEHT B3pPbIBa CTPCMHUTEILHO BHIPEIBAETCA
Hapymxy.

Topasgo Gompoimii 3amac dHepru¥ XPaHUTCA BHYTPH aTo-
mos. Ho 3ato 70 nero u Tpynauee poGparscd. Jlunmn gBagnars
et Hasajx yueHble nobmimch dtoro. UemoBex Hauad ocBan-
BaTh HEPrUI0O aTOMHHIX sAfep — aToMHyl dHepruio. CHavaia
OHA TOABHMJIACH TOKe NMPH B3PHIBE — aTOMHOM B3phIBe.

AToM HamoMuHaeT HaUly COJHEUHYIO cucreMy. BryTpm —
CONIHI[e, @ BOKPYT Hero BpallaloTcA miaHeTsl. B atome momo-
fueM CONHIA CIYKUAT SIAPO. ITO W eCTh caMas COKPOBEH-
Has KJIafoBas HPUPOABL. 3/(eCh CKPHIBAIOTCA OeccueTHbIC 3a-
nacel sgeprun. Hamo tonsko ymers ee orryaa usbsare. [lep-
BLIMA ¢ PACKOIIEININCEY SIAPA TAMKEIOr0 TEMHOTO MeTaluia
ypara. YyeHble Hamuin crmocod ocBOOOMKIATHL DHEPTHIO AXEP
ypara. Ilpoucxonut ato B aromuoM Kotie. Kpome «romim-
Ba» — JUINHHBIX YPAHOBHIX CTeP;KHell ypaHa, B TaKOM KOTIe
eCTh OJHA BechbMa CYIUECTBEHHAas 4acTh — 3aMe I U TeJlb.

Hurenu amonckux ropomoB Xupocumnl u Haracaku xopo-
oo 3amoMHHIM aBryctoBckue aum 1945 roga. Omu ysuas,
TGO IOMydYaercsi, KOTHAa aTOMHAsA DHEPria BLIphIBaeTcd Ha-
Py®Y MraoBeHHBIM B3pbiBoM. Ho uesoBexky He HyKHa aToM-
nasa Gomba. Hajyio ofysnarts B3peiB, 4TOOH aTOMHAs JHEpPrIis
BBIJEJIANACH IOCTCIIEHHO, OfpeJeIeHHBIMH mopnuamu. Bor,
BAIIPIMeD, DJCKTPHYECKAsA dHEPrusA HeNpPephIBHO BhIPabaThHI-
Baercs diekTpocraHumeil. I mo mpoBomam ec mocraBaAioT
Bclofly. Paforafior cTaHKHM, MAyT DIEKTPOIOE3]a, TOPAT JaM-
HOYKH B KBapTUpax, 9KpaHbl KuHorearpoB. M Bce ato Giaro-
Japs TOMY, YTo DJIEKTPOCTAHIIN WCIPAaBHO MOCTABIAKT TO-
poAy dieKTpuyecTBo. BoT TakuM crocoGoM Hamo MOCTYIIATH
U ¢ dHeprueil atoma.

Hamo 3acrasure aTombl ypaHa BEIJENATH ee He cIiella.
Ity pabory BeImonHseT 3amenaurens. Om ycmokaumpaer, 3a-
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Meusger peakuuio. V1 BMecto MIHOBEHHOTO B3DPBIBA aTOMBI
ypaHna paboTaioT JOJITO U PaBHOMEPHO.

OpapM ¥3 Jy4Ymux B3aMe[IuTeNeldl ABIAeTCA TAKeIas
BOJIA.

Bor makomen-to MbI fo0panuce [0 fena.

Tsamenaa Boga Hy}KHa aTOMHBIM peaKTopaM. A HX cTaHO-
BHUTCA Bce Ooubpile n Goapine. Kasaloch Obl, Jerde Bcero Io-
JIy4aTh TAMENYI0 BOAYy U3 OObIYHON BOAHL. BrimeduTs KakuM-
nubyne obpasom stn 0,02 mpouenra. Pausimme tak m mocry-
mann. U Bupyr coscem HemaBHO ydYeHBIe [OKa3ajH, YTO IO-
pasmo BEIrOfHee OKONBHBIA myTh. CHadYaja M3 BOAHL ¢ MO-
MOIIBI0 DJIEKTPUYECTBA NOJYy4aloT BoJopod. Pasymeercsd, B
3TOM clyYyae BOJOPOJ HOABUTCA Ha CBET BMECTe CO CBOUM
NBOMHAKOM — M30TOIOM [eiliTepueM. XUMHYECKH OHU Hepas-
JIyYHBI, KaK HACTOAIIWE ABOMHMKH. 3aTeM BOJOPOJ HAIo Ipe-
BPaTUTh B JKUAKOCTH W TOTKAa pas3BeCcTH «OIW3HEIOB» B pas-
Hble CTOPOHBI: MEHTEPHI0 HPEJIOKUTEH [JIA PEeAKIMA aTOMBI
KHUCIOPOAa, uToObl OH IpPEBPATHIICA B TAMKENYI0 BOAY, a BO-
JOpPOJ OTIYCTUTH HA BOJI0O WIM HepelaTh XMMHKAaM.

Tak B aTOMHYI0 TEeXHUKY NPHUILIA TEeMIEPaTypsl, JHIIb
Ha [(BaJIaTh IPajyCcoB OTINYAIMINECST OT a0CONIOTHOrO HyIA.
Ceifuac K HUM yKe MPUBBIKI.

Tasbl ynobHo pasgenaTh B JKUAKOM BHJE U3-3a TOTO, 4TO
OBM KHUOAT NpPH PpasjinYHBHIX TeMueparypax. Asory Hamo
—195,8°C, a nas kuciopona xsatat —183° C.

[eiirepuit n gerkuii Bofopon BemyT ceOsS TOYHO TaK sKe.
Ho Touxkm xumeHwusa a3oTa m KucAOpOAa pPasiudalOTCA Ha Iie-
ABIX [BeHAANaTh IPagycoB. A A feliTepud W JErKoro Bo-
Jopofia pasHUIa BCEro OKOJO Tpex rpapycoB. Ho m aTo yixe
xopomo. Bexb 06BIYHO M30TONBI HOYTH HE OTAMYAIOTCH JPYT
or npyra. IlosroMy u paspensaTs mx upes3BwIYailHO TPYHHO.

3HauuT, MIA Pas/eieHNsA H30TONOB BOJOPOAa HYMKHO IIO-
CTPOHMThH TaKWe ’Ke Pas[elnTe]bHbIEe KOJOHHHI, 3aCTABUTH BO-
H0poJ| MYTelIeCTBOBATh IO TapedKaM, KaK DTO IIPOJENEIBAIOT
¢ muaxuM Bosgyxom. Ho cuavana mpupercsa moGeiBaTs 00bIU-
HEII BOIOPOA. ATO Bellb HE BO3AYX, KOTOPHI OKpy:KaeT Hac.
ITosToMy HepBas CTYIeHb «/IefiTepueBoro» 3aBofia — DIEKTPO-
JIM3HAA BaHHA., OJEKTPUYECKUIl TOK pasiaraer BOXY. 3aTeM
BOJOPOA oumIaiorT. BeiMopasKMBalOT BORY, YIVIEKHCIBIHA ras,
kuciaopon, aszor. OcoGenno omacen Kuciopod. Eciu B ma-
MHUHY IS CKATHA BOAOPOAA TMOMAfaeT XOTh HEMHOTO KHC-
jJopoma, oskupail B3peiBa. Jladplile HadWHAeTcA S3HAKoMas
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maMm pabota. Hupmkas cMech JIeTKOTO W THAMKENOTo BOIO-
pofia IMOHEMHOTY IepexOofHT C OO TapelKH Ha APYTYyIo,
TaHeTca B HU3 Kosounsl. HaBerpeuy — crpysa rasa. #{uakocts
mo fopore mpuobperaer Bce Oospile u Gonpire feliTepud, a
ras, MOAHMMAaOOIWiicA HaBepX, CTAHOBUTCSA O6ojiee YHCTHIM
BofopooM. llomHOCTBIO OTHENMTH M3OTOHMBI ¢ OJHOrO pasa
He yJiaercs. .

Jlas Toro 9roOBI MOJYYUTH [eliTepuii, moyalle MPUXOANT-
CA IOBTOPSATH 3Ty OHMEPaIuIo.

HKorga pmeiitepuit moutu ouHIled OT cBoero ABOIiHMKA —
JIETKOTO BOJOPOJA, MOMKHO mpuriamarh Kuciopop. HeGoas-
II0ff B3PHIB — 9TO XJIOMHYJ rpeMyuuii ras, ¥ BOT OHA, yKellaH-
Has TsKelasa Bofa. Temepn meliTepuii KPemKo CBA3AH ¢ KUC-
JIOPOJiOM U yiKe HUKY[Aa He MoKer yieryunrtbed. Cropo meii-
Tepuii GyfeT eHHeHNIMM BeIeCTBOM caM Io cebe, a He TONb-
KO KaK COCTaBHAs YaCTh THAKEJON BOJBL.

EWE OAHO .YKPOLLEHME"

3amoMHHUTE XOPOILIEHBKO CJI0BO «Aefitepuiiy. OH cKOpo cMo-
JKeT 3aMeHHThL yroiib, He(Th, ropioune rassl, M «3aropurcs»
B TONKAX HOBBIX DJEKTPOCTAHLUI, CaMBIX yHOOHBIX, CaMbIX
Jy4dIInX B MUpe.

ClI0BO «3aropurcsA» CTOMT B KaBBIUKaX. ITo He 3pA. [o-
perb miameneM [eiiTepuii He Gymer. OH Begp Taroil e ro-
prounii ra3, Kak u OOBIYHBIA BOMOPOJ, €ro JierKo MOJKeub.
Ho yuensie xorsiT 3askeub ocoGeHHBIN Kocrep. OH HassIBaeT-
ci TepMoagepHb M. [l KOCTpa TePMOSAJEPHOTO U Ipej-
HasHa4yaeTcs fMeiiTepuil. ATOMHaA peaKkUus YPaHOBBIX Afep —
yKe GAMBKMU APYT W MOMOIIHUK vesoBeKa. EcThp uymoBuime
TmocTpanrHee aTtoMHOl GoMGbI — BomopoaHasa GombGa. Muuntn-
OHBI, IeCATKY, COTHH MHJIJIHOHOB TPagycoB.

Artomuan Oomba yiKe yKpoilena yueHsiMu. Iloasuimcs
aTOMHBIe KOTIB — HCTOYHUKM dHepruu. Paboraior atomumbre
9JIeKTPOCTAHIMN, B TOM YHCJe W TepBaA B MHUpe HAalla CO-
BeTCKasA DIIEKTPOCTAHINA Ha ANePHCM TrOpIOYeM.

Temneps yueHsie XOTAT 3aCTaBUThL MUPHO paboTaTh BOMO-
popuyio 6Gom6y. Hakyio sameuarennHyo mobexy ocpsaiu
OBI B 3TOM cJjyuae Jogu!

JJIeKTPOCTaHL MO, rae pafoTaloT ajgpa HeldTepus, Hazbi-
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Balor TepmosfepHoii. Takux snexTpoctaHnuii eme ner. Ho
Y4eHbIe HafelTCA, YTO He 3a ropaMu TOT NeHb, KOrja BIep-
BEI€ PONMTCA TOK caMoil yaumBHUTEJbHON (abpHKU dJIeKTpUYe-
cTBa, paboTaloei. . . Ha Boje!

3HaeTe, CKOJLKO IOJE3HBIX BELIECTB CIKUTAIOT eKeJIHeB-
HO HAUI¥ TemoBble 3JJIEKTPOCTAHIHU? XMMHUKH MOTYT H3IO0-
TOBUTh W3 HHUX MWLIMOHBI GOTHHOK, MaJIbTO, Tajiodi, COOpY-
JIUTH BeJIMKOJIENHEIE [OMa, IOCTPOUTH aBTOMOOWIIH, MapoXo-
Osl, camoiieTsl. Bor uro MOKHO TIIyuYMTH U3 YrJiA U HedTH,
KOTOpHIe Tak GecciefHO HMCUe3al0T B MPOKOPIUBBIX TOMKAX.
Kcraru, o0branoro TomimBa Ha 3emiie He TaKk Y MHOTO: XBa-
TUT ellfe JIeT Ha JBECTH. . .

A ut0 morom? Bor Boma ects xpyrom. Boga u Gymer cay-
JKUTh MCTOYHMKOM dHepruu. B Kakoil Kamie Bomgel — Jeii-
Tepuii. Manfocenpkas oA feiiTepua rtaut Oosiblline CHIIBL.
TawM, rae ceiiuac TpaTATCA TOHHBI YIJiA, XBATUT rpamMMa Jeii-
Tepusd.

B aroMHBIX ypaHOBEIX KOTJIaX KpOLIEYHbIE YACTHUKH —
fiIpa aTOMOB YypaHa pasfeldl0TcsaA Ha faBe moaoBmHKM., Hak-
nad HeceT sHepruio. PaboraioT [PYHKHO, BHIIENAIT TeILIO.
910 Temsno MOMHO 3a6paTh WM MCIOJIB30BaTh, Tak U IIOCTY-
TaI0T HA aTOMHBIX DJIEKTPOCTAHNMAX. I'PelOT Ha «ypaHOBBIX
TONKAaX» BOAY. BcKumartAT ee, W map IeTUT KPYTHTH TypOU-
Hy. A Typbuna Geper B pabory remeparop. lloasmsercs
IEKTPUIECKUNA TOK.

Il TepmMosilepHBIX peaKmuil HYMHBI 0COOBIe YCIOBHUA.
Tyr apgpa y:Ke He faensArcsa, a, HaoOopoT, coegmmaiorca. U3
AByx moxydaercsi ogHo. [Ipome Bcero sacraBUTHL coequHUTH-
ca sAppa paeiitepus. Horma omum coaumsatoresi, obpasyerca Ho-
Boe BeNecTBO — rejimii M BBIJenseTca Temio — sHeprnmsa. Ha
BIIEKTPOCTAHINY KayKAYI0 CEKYHAY OYAYT «CropaTtso» MUILIN-
apapl MEIIHapaoB axep. Bor m moxyuntes [[Heuporac B ma-
neHbKoit Kopobouke!

3askeup Takoil TepMOAJEPHBIl KocTep, MPUPYUYHTH, 3aMef-
JATH peaknuio — tpyAno. HykHa cBoeo6pasHaa Tomka pJjs
anep. CTo MUIIMOHOB rpajlycoB — HUKAaK He MeHbIme, Haue
KampusHble A/[pa He JKeNalT cOequHATHCA. MoMHO make Ho-
rafiaTecAa mouyeMy. ATOMBI M aTOMHBIE Afpa, TAK e KaK U
MOJIEKYJIBI, BeYHO ABIIKYTCA. VI Ha GIU3KUX PACCTOAHUAX OT-
TaJKuBaioTCA ApYT ot Apyra. [loMmuuTe 3akoHBI MoJeKyi: u3-
nanexa — Oparbsa, BOuu3u — Bparu! UroOb smpa coequHuTD,
HaJ[0 pa3oTHATh HX JO OrpPOMHON cKopoctdu. UYem BHIIIe
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TeMIepaTypa, TeM 00JbIlle CKOPOCTb. BoT ¥ MUJUIMOHB
rpagycos!

Takas xapa mapur, HampuMep, B HeJpax 3Be3] M HAIIEro
Conama. JHeprus, KOTOPYI HECYT HaM COJHeuHHIe Jydd, —
TepMosIIepPHAS.

HoneuHo, mosryuuts Takyio TeMmepatypy Ha 3eMie cTpall-
HO TpyAHO. lloka YTO yueHble TOJBKO HAIIYIBIBAIOT ILyTH, IO
KOTOPBIM MM IpefctouTt unTu. Eimle TpyAHee 3ajepiKath pe-
armuio, yToOHl IIa OHA HE 0JU CEKYH/BI, KaK B BOJOPOJHOI
OoMGe, a Hoaro, ckoibKo HyKHO. Ho yke moasumiuce B jga6o-
pPaToOpUAX TeMIepaTypbl B MHJUIMOHBEI I'pajyCcoB, yKe co3[a-
HBI «COCYHBI», B KOTOPHIX MOKHO [[0JITO€ BpeMs yHEpIKUBATH
CBEPXBEICOKYI0 TeMmepaTypy. A Beb M HHU3KHe H BBICOKUE
TeMIepaTypsl TpeOyIT 0c060i 3aIUTHL.

Hayka croutr Ha mopore BeJMKHX OTKPHITUH, BelUKHUX
pemrennii. [lefitepuit — CKOJIBKO HaJeKJ BO3Jaralor Ha Hero!

Bor rorma mosiBATCA THICSYM YCTAHOBOK SKHJKOTO BOJO-
poaa. OKoilo BogoeMOB, 03ep, PeK, Mopeil MOZHUMYTCA GanrHu
PeKTH(PUKAUOHHBIX KOJOHH, a caMoO CJIOBO «HeiliTepuiiy cra-
HeT TAaKUM jKe NPHUBHIYHBIM, Kak JpoBa, yroib, HePTh...
" #uKTO He yQUBWUTCA, YTO PAZOM MHUPHO YIKMBAIOTCA TeM-
IepaTypel KocMoca u 3Be3fHble Temmeparypsl. Hukoro e Gy-
JeT YAUBIATH TaKOe CTPAHHOE COCEeCTBO — YCTAHOBKA, Ife
posknaerca pmeliTepuii, U TepMOAMEepHBI KOTeJ, Kyga ero Imo-
celnaloT «paboratey. Munyc 252 rpajgyca u IIOC CTO MUJI-
JIMOHOB — TeMIepatypsl KocMoca u ConHma psamoM, Gimsxaii-
mue coceAn. Bexs He yauBIAseMca MBI ceiluac TOMy, uUTO
TAKUMH jXe cocefaMu sABuAlorca camo CoslHOe w mpocTpaH-
CTBO, OKpY’Kalolliee ero.

YYAQECA HUAKOIro renua

Hy Bor, Mbr moutu y mean. IloaBumca xumrmit reauii. Or
abCoNIIOTHOTO HYJA HAC OTHEJAIOT KAKUX-TO 4eTHIPe ¢ HeDOlb-
mum rpagyca. Yro6sl mpeomosieTh WX, HayKe HPUIIIOCH MO-
TPATUTh CTOJIBKO Ke.BPeMeHH M CWJI, KaK U Ha BeCh IpeJbl-
AyUmil myTh.

Iocnenuuit ra3 crajn RUAKOCTHI0. A Bce OCTaJbHBIE IKUII-
rocru sarsepfienu. (Hauasma cHajimch asor, KUCIOPO, aproH,
ReoH. Bot yixe saMeps u Bogopon.
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Crpamrgelii 9T0 MHp, Tle HeT HH OJIHOr0 rasa, Tle BCe
MepTBO. ['oBOPAT: «JIefAHBIe IPOCTOPHI AHTAPKTUKUY. Bot rie
OHU — JiefAHbIe NPOCTOPHL. TONBKO JIBIBI 3T M3 KUCIOPOJA,
asora, BOOpPOZA, Bo3myxa. HasepHoe, HeuTo mofoGHOoe Haili-
AYT KOCMHYeCKde IyTelIeCTBeHHUKHM OyayIiero Ha majeKux
TiaHeTax.

Hupkuit remuil OTHENAIT OT JKUIKOTO BOXOPOAA BCEro
aumpe 16 rpagycos. He6oupmioe mpocrpanctBo! Ho kar pas
3[lech M COCPeJOTOYEHBI BCe uyyHeca Mmupa cBepxxojona. Ha
GumKalIINX MOACTYNaX K aOCOMIOTHOMY HYJIO MPOUCXOIAT Ca-
Mble Yy/lecHble IpeBpaleHusi Beu[ecTB, caMble HeoObIYaliHbIe
HACTOpH.

YueHsM moHATO0MIOCH HeMalio BpeMeHH, 4To0bl 0GHapy-
JKUTH 3TH uydeca. Ho eme Goiblile CHT OHU HOTPATHIH, IOKA
"X 00BACHUIIN.

CoxmKaercsa relMil TeMu jKe cmocobamu, 4TO W Apyrue
rassl. HaBepHoe, He cTomT JUIIHUII pa3 ymOMHHATH HX.

Tenuit oxnasKmaroT KUAKAM BO3TYXOM, a30TOM M BOHOPO-
nom. [lna cyxuxeHus oOBIYHO OepyT ero He M3 BO3AyXa.
B mpupopnoM ropiodeM rase renus 6ojbllle, u JOOBIBATH €ro
OTTyZa JerKo.

«Yynmeca» Mupa CBepXHH3KHX TeMIeparyp HAYMHAIOTCH
¢ caMoro renuda. Y STOH JKHUIKOCTH CTOJIBKO HEOMKHIAHHOTO,
OHa TaK OTIMYAETCA OT JAPYIUX KHUAKOCTEH, YTO ydYeHBIe II0-
CBATHJIA TeJIMI0 COTHHU, THICAYM DPA3JMUYHBIX HAYYHBIX paGoT.
Hro-T0 mopcuural, YTo MO KOJUYECTBY ITHUX HCCIeJOBaHMI
resuii fajke o60rHaNI BOAY, a, KasajioCh ObI, 0 BOfle HAMMCAHO
OYeHb MHOTO.

Cuavasia reiuii He HMPOW3BOJUT BIeYATIEHUA HeOOBIKHO-
BeHHOU KuprocTH. Uto ocobernoro? Heserxo moayunts, Gbi-
ctpo Bekumaer. Hax 6yaro 661 u Bce. Ho cront nmums HeMHO-
ro OXJaguTh 3Ty TPO3PAUYHYI0 KUAKOCTh, KaK HAYMHAIOTCSA
Qopmennsie uyfeca. Korma mo abconioTHOTO HYJS 0CTaeTcs
JUIIb [[Ba Tpafyca, Teuil BAPYT mePeXoRuT B 0coboe cOCTOA-
Hoe. OH ¥ TOT U He TOT. YdeHble [aid TOHl PA3HOBHUIHOCTH
HasBaHUe — rejiuii-2 (4uraercs (TeJUil ABa») B OTIUYWE OT
00BI4HOTO Teauii-1.

Uro rakoe TpeHue, 6e3 comMHenus, 3HAIOT Bce. Hoiseca
aBTOMOOHMIIA TPYTCA O IIOCCe, HAUIW OOTHHKHA — 0 TPOTYyap.
WNs-3a Tpenus TpyaHO XoxuTh mo mecky. Horma ogso Teso
IBUKETCS MO TOBEPXHOCTH APYroro, MosaBisercs Tpeuue. I1o
TJIaKOf Jopore aBTOMOOWII Jlerye eXaTh, 4eM IO ILIOXOI,
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npocemounoit. Ha mpocenxe
Tperme Goxpire. C ppyroit
CTOPOHBI, TpPeHHE U IIOMO-
raer HaM jpBurathcsa. Ha
CKOJIB3KOM JIBAY TPYAHOBAa-
T0 XopmuTth. TpeHue Tam
MaJi6, HOI'M CKOJIB3AT, MOK-
Ho ymactb. MHOrme mmcare-
I ONHCHIBAJM BBIIYMAaH-
HBIL  «Mup 6e3 TpeHHUAN.
Tam mpocro KHATH HEBO3-
MokHo. He TONBKO XOquUTBH
Heap3da. Huuero Henp3s Je-
JaTh, JIIOMM CUAAT TroOJbIe.
Bens Hale miaaTthe JepiKUT-
¢s TMOTOMY, YTO CIIMTO HHT-
KaM#. A HATKE He BBICKA-

- RKuBaT 0sarofjapsA TPEHHUIO.
CToNBI M CTYJBA, 3MaHUA M MAIINHBL JIMIIL M3-3a TPEHUA He
pasBajimBaiorcs. ‘A TO pasiieresMch ObI Ha BCEe CBOM COCTaB-
HbIE YaCTH.

B skupgroctsax Tome ecth Tpenme. Horma teder Boma, TO
OflHU ee CJIOM ImepeMeImalTcs BAOAb Apyrux. W mpu srom
TpyTCsA Apyr o apyra. IlosToMy B cepefiHe peKH TeueHuUe
OnicTpee, ueM y OeperoB. Rampaprii caepyromuii cioif, cumras
OT CepefuHbI, BUJKETCA HEMHOTO Me[JieHHee,

Tperue cyimecTByeT BHYTPH BCAKON MKUIKOCTH — BCAKOI,
Kpome renusA-2. [Ins Hero TpeHHe OTCYTCTBYeT. Y AUBJIEHHEIE
yYeHBle Ha3Bajim 9T0 smABiIeHme, OTKpeitoe B 1938 ropy
II. JI. Rannueii, cBepXTeKyuecTpi0. ITa JMKUAKOCTH MOKET
IPOHUMKATh B TOHUalimue TpyOouKM — KammiApel, U Tewer
OLICTPO, Kak OyATo HuuTo eifi He mpemsarcrsyer. [la m B ca-
MOM [leJjie TeJIMi0-2 HUUYTO He MelllaeT. ‘

Eure umaTepecHee «IMOJ3Y4eCTH» KUIKOTO TeJUA.

Yuenste coopyauin He6ompnroit mpubopunk. OH Ha3bI-
BaercA «6ouoHok Kamumel». 910 [MeliCTBUTENBHO MaleHBKU
6ouoHok. Hammsaor B Hero mupuuii reamii-2. U mxumrocth
xpabpo HauuHaer B3Oupathca HaBepX. Ilomser, kax Gyaro
M CHIIa TAMKECTH Ha Hee He [efCTBYeT U 3aKOHBI (PU3UKH He
IJIA Hee MUCAHBI.

[Tnenxa xumKOro reaus MOKeT HPOIYTeHIECTBOBATH Ta-
KuM o6pasom oueHs panexo. Ho aTo eme He Bce. I'eamit —

o o o o 4 0y
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IpocTo paHTAaCTUUECKAsA KUAKOCTh, Horfga ms camoBapa Wiam
BOJIOIIPOBOAA TeYeT BOJa, MbI HMYETO OCOOEHHOTO He 3aMe-
qaeM. A eciu renwii BLITeKaeT MO O4YeHb Y3KOM TpyOKe u3
GonpuIOro cocyna, To B TPyOKe OH OXJAMUTCA. 3aTO TeJuii,
ocraBmniicas B cocyme, IMOYeMYy-TO HarpeBaeTcs.

OGBIYHbIe JKHAKOCTH IJIOXO MEPefaloT Terio. 3aTo Tejuil
B 3TOM OTHOIIGHWU MOKET IOCIOPUTH C JIIOOBIM MeTaslJIoM.
HeBosmoxuo mobutheca TOro, 4ToOBI B OJHOM YIIAY COCYHa
¢ JHHUJKNM reimem OBIIa OffHA TeMIlepaTypa, a B APYroM —
npyrasa. Temio Mruosenno ypaBHoBecutca. OueBUIHO, KUJI-
KNi renuii m0OUT eJMHCTBO B CBOMX pAJAX M TIIATENBHO
CJIE[IUT 34 9THUM.

B raxmom BemecTBe — B BoO3[AyXe, Boje, /lepeBe — 3BYK
pacmpoctpaHsercd mo-pasHoMy. B Bo3ayXe 3ByKOBBIe BOJIHEI
npoxonar 330 mMeTpoB B cexkyHay. Eciu oT BCOBIIIKM MOJHHH
J0 yAapa rpoMa IpOILIOo, CKayKeM, TPH CeKYHHBI, TO KasK[bIil
MoKeT HOfcuuTaTh, rae Obuia monHusg. 330 MeTpoB B CEeKyH-
Ay — KUJIOMeTp B TPH Ce-
KyHAB. A y Hac B3BYK
[yTelIecTBOBAJ  POBHO
TPH CeKyHJBl. J3HAYHT, KUIKNI 3 KULKNA
MOJIHHSI CBepPKHyJa TIfe- A301 A30T
TO Ha pacCTOAHHUU OIHO- ‘

ro KWJIoMeTpa OT Hac.
B Boge 3Byk pacmpo-
cTpaHsAeTcs ObICTpee MoY-
TH B YeThIpe pa3a. B rep-
OBIX TellaX eMy Hajo T
ellle MeHbIle BpeMeHH.
Ionyunnau  yuennic
RUAKAI reliMii W craian
ero BcAYecKu obciefo-
Bath. [lomia odepens u
70 3ByKa. TyT-To M IKmax
YUYeHBIX OYepefHoil cIop-
npus. Ouare-raku re-
auii MPOAEeMOHCTPHPOBAJ
CBOM YyJeCHBIE CBOMCTBA.
Y Hero oKazalochk
IBe CKOpPOCTH  3BYKa.

AL

vy
Iya

OKOWKO
—

I

O6braras — oma wmaser- JIYUM [ UCCNEOYEMbIA

BAeTCA TEPBBIM 3BYKOM. - OBPASEL,
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UM Bropoii 3ByK, 5T0 Kak pa3 W GyMeT CKOpPOCT, C KOTOPOii
B reJINN PacmpoCTPaHAETCS TEIIO.
Jlymaete, uyfeca Ha 9ToM KoHualTca? He TyT-To 6bLTO!
Bor, moskanyiicra, elfe OfHO U3 Uyfec.

GOHTAH B KPUOCTATE

Bce onmbITEL C JKMIKMMU Ta3aMH CBEePXHH3KOIl TeMIIepaTypsl
MPOU3BOAAT B OCOOBIX YCTaHOBKaX — KPHOCTaTaX.

Kpmoctat — cocy, B KOTOpoM (PUBHMKY IIOfIeP/KUBAIOT
HYKHYIO TeMIepatypy. 30pKO CIelAT, 4ToOBI TeMJIo He IO-
majo TyAa CO CTOPOHEL. A ecili IOABUTCA BHYTPH COCYAA
IUNIHAA TeIUIOBasA DHEPTUs, TOTYAC jKe OTBOJAAT ee, H3ro-
AAoT!

B o0mem, 3agaua Kpmocrata siCHA — TeMIeparypa JOJK-
Ha OBITH CTporo mOoCTOsAHHOM. YUToOBI HoCTHYEL BTOH Ieuw,
yUeHBIe MYCKAIOTCA Ha BCAKUE XATPOCTH.

Ouens Taesio paborats BOIU3M abCcoMIOTHOrO HyJA. TYT.
Kak Hurfe, TpebyoTca oueHhr yMHble pyku. [lasKe s KoOH-
CTPYHUPOBAHUA KPHOCTATOB CyHIeCTBYeT Ieslasg HayKa. A Befb
0 CyTH flejla -- 3TO Jajke He ammaparypa, a OpoCTO IOJ-
rotoBka pabouero Mecta. Ho paGouee mecro ocobeHHOe.
CIMMKOM y3X HU3KA ero TeMimeparypa, CINIIKOM TPYAHO ee
AOCTHYG U cOepeyb.

B omgHOM M3 TaKWX KpPHOCTATOB MOKHO YBHAETh, RaK pa-
Goraer HeoObyailHBI (OHTAH. YYACTHHK HTOr0 TPIOKA, KO-
BeuHo, rejmit. DoHTaH MHTEPECEH ellle W TeM, YTO BO3HHKAeET
OH COBEPIIEHHO HEeOKUJAHHO.

B nrproape moxoumrcs skupkmii renauii. BuyTtpm sumxocTm
V-o6pasnas tpy6ra. Takume TPyOKH 4YacTo MCIOJIB3YIOTCA B
naGopaTopuAX: pas3iuIHbIe I'a30BBIe TEPMOMETPHI, M3MepuTe-
MU [aBlIeHHA — MaHOMeTPHI — BCe 3TO TPYOKH, KOJEHa KO-
TOPHIX 3AMOJHEHBI PTYTHI Wiu ApyruMu kupgxoctamu, Tawm,
rfe TpyGKa BBICTYHmaeT W3 rejNsA, Ha Hee HAleBalOT MOPH-
CTYI0 MPOOKY, uyepe3 KOTOPYIO YKUJKOCTh HMPOCAYMBATBHCA MO-
meT. Bropoe, KOpOTKOE KOJIeHO TPYOKM MOTPYKEHO B HKU/-
KU reyiuid. .

XymoKHUK HapHcoBaJ HaMm 3Ty KapTuHy. Bor oma, Tpy6-
Ka, BHYTpH Hee — TopucTasd npoOKa, a TOHKOe JKAJN0 TAHETCA
BBEPX M3 JKUJKOCTH.
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Y BepxHero Kpas, TaM, N
Ifle HaYMHAeTCA ’KaxooOpas- \
HOe cOIIO, MPOOKY HEMHOIOo |
Harpesator. Harpesanue, xo- ‘H |
HeuHO, He0oJBIIOe, YTOOBL i
reanit He sakmmea. M Bot
HEO}KUJAHHO M3 COILIA BBHIPHI-
Baerca opMmeHHBIH  OH:

TaH — CTPYA IKUAKOTO Te- NOPUCTAS
nus. Ha HeckoJbKO CcaHTH- " MPOBKA
MeTPOB BBepX OpBI3KET 3TOT i
HeoOpruaitHplit oHTAH. HATPEB

Ilouemy on mossusercsa?

Tose zarajral

N rakoB Bech mumKmil
reanii. Urto 61 ¢ HUM HH
CIly4mJIOCh, BCE Yyneca, Bce
¢anTacTura.

Toapko He moxyMaiire,
moMKaJIyiicTa, 4YTO YUYeHHIE,
H3yYaoIinue KAAKUNA Teyiuil,
TOJIBKO W [eJal0T, YTO axa-
0T ¥ Pas3BONAT PyKaMmm, KO-
rfa BAPYT BCTPEYAIOTCA C Ta-
KuMu (daHTACTHYECKUMH HAB-
JIeHUAMHU.

Onn Hayumwiuch O0BACHATL TH uyfeca. Tak UTO JiIA Tex,
KTO YaCTO CTAJKUBAETCA C CaMOil XOJOMHON Ha 3eMJIe JKUIKO-
CTBIO, OHa yike cTaja oObiuHON. TouHO Tak ke, Kak W caMma
TeMrepaTypa B derhipe rpagyca HemapBuHa, kax caMo Gaus-
KOe COCeICTBO ¢ abCONOTHEIM HYyJIeM.

VueHnsie He OCTAHOBWJINCH HA TEMIEPATYpPax CHKIKEHHOTO
requg. Oum mommu emje pagasmre. Ceifuac mo abCOTIOTHOTO
HYJIA OCTAJINCh COTHIe Joam Tpajgyca. Ho TBepasril renuii mpn
OOBIYHBIX YCIOBHAX He obOpasyercsa. TodpKo Tpu JaBieHUU
B HECKOJILKO arMocdep YAaNoCh 3aCTaBUTh YIPSAMOe Belme-
cTBO 3arBepferh. MoKHO cuMTaTh, 4TO Ha 3eMJle HeT HH
OJHOTO BeIeCTBa, KOTOPOe BOIM3U aGCONIOTHOTO HYJIA 0CTaeT-
CA Ta30M WK JKUJKOCTBIO.

JI1060e BemecTBO yueHBIe MOTYT IOJIYYHUTH U B JKHIKOM,
M B ra3oo0pasHOM, ¥ B TBeplAOM BUAAaX. A Tak jKe W B I1as-
MEHHOM.




NATLAECAT NET NOUCHOB

MaremecAaT Jer Hasaj, Korga YyueHBle yiKe MOR0OpaIHCh
K abCOTIOTHOMY HYJI0, OHA HATOJKHYJIHCh Ha OJHO 3arajfod-
Hoe sBieHMWe. BBl BUAMTe, KaKol 3To HeoOBIYANHBIA MHP —
Mup Csepxxosoga. Kpyrom mopcrTeperaer myTemieCTBeHHUKA
Heo6nuaiinoe, HesepoarHoe!

B ornnume oT uyfiec JKUAKOTO Tejius, 3TO fABJIeHHe yiKe
Hanuio mpakrnueckoe mpumeHeHne. Ho yuensre cHadala Ha-
YYnIKMCh WM MOJIB30BaTHCSHA, 8 MOTOM yiKe 00BACHMIN.

CymecrByloT faBa pasfena ¢usnku, Heobwrualino TecHo
cBABaHHBIE JApPYr C JAPYroM. OTO — BJIEKTPHYECTBO M MarHe-
tuaM. Y CBA3E ABJIEHUWH DJIEKTPUYECKUX M MATHUTHHIX 0CO-
GeHHO Mopa3uTelbHA KaK pa3 BOIM3U abCoMOTHOrO HyJIA.

Ve 6onee cra JieT MOJNB3YIOTCA JIOAM YyHeCHOI 3JIek-
TpudecKoil pHeprueil. Bor TyT yMK HelicTBUTeNBHO Hmepes Ha-
MU CaMbIii MOILHEIA, caMBIii MyJpBIA, caMBIii HYKHBII IO-
MOIIHHK 4YejoBeKa. DBe3 nileKTpuuyeckoil sHepruu MeI Obl HU-
yero He CMOIJIM [ejaTh. B 06BIX JeiaX uejloBeKa — JOMa,
Ha paoTe, Ha OTABIXe — IIOMOTaeT dieKrpudecTBo. [lane Ha
KOCMIYeCKMX paKeTaX, Ha CIYTHHKAX 3eMu CTOAT MajleHb-
Kue 3JeKTpHuYeckue (araped W aKKyMYJATOPHI, KOTODHIe NH-
Tal0T MeKIUIaHeTHbie Kopabiu W HCKYCCTBeHHBIe CIYTHUKU
dJIeKTPHYeCcKONl pHeprueil.

IToka uro oHeprus djeKTpHUYECKas caMmas yAoOHas, caMas
pacmpocrpaHenHass. Ee MOMHO mepefaBaTh Ha J00ble pac-
CTOSIHNA, MeJUTh HA 9YaCTH, COeJUHATH M [ake 3aroTOBIATH
BIPOK, MpaBfa, B HeOOJIIINX KOJIMIECTBAX.

Korma MBI Brilouyaem cBeT, B HaIly JaMIly HOHajaeT
aneKTpmueckmii ToK. Tor mpekpaTHTCA, KOTA CTAHINA Iepe-
CTaHeT I0JaBaTh DIIEKTPHUYECKYI0 DHEPIUI0 MJU KOTKA MBI
CHOBa IMeJKHeM BBIKIIOYaTeJeM U Pa3OMKHeM JJeKTpHYe-
CKYIO IIeIlb. .

Batapes kapmanHoro oHaps NHTAaeT MAaJEHBKYI JaM-
mouky. Ecam ¢onaps mepecraer paboraTs, BbI TOBOpHTe:
«Crueya GatapeA» W HHeTe NOKYyNaTh HOBYW. JJeKTphde-
CKUIl TOK cpasy sKe IpeKpalmaercs, eciim paspsputcsa Gara-
pes, mepecraHeT paboTaThL 3IEKTPOCTAHINA, MPOM3OIET pas-
PHIB B JUHNU 3JeKTPOIEPeIay.

IToyemy sxe Tar mosyuaerca?

B kakmoMm mpOBORHHKe WMEIOTCA HOCHTENN DIIEKTpUYe-
CTBa — IIEKTPOHBI, JTO TOMKEe aTOMHble wacTUOBL. B aromax
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OHH O0GHIYHO TECHBIM POEM OKpPY’KaloT AApa, BPAINAlOTCA BO-
Kpyr Hero. Ho B IpoBogHEKAax 4YacTh 3JIeKTPOHOB — CBOGOJ-
vasa. Bexyr onu cebs, Kak Mosekynsl B raze. Ux tak uacro
U Ha3BIBAIOT — «DJEKTPOHHBIA ra3». JTO HasBaHHe TOYHOE.
Bepnp BHYTpH HpOBOJHHMKA 3JIEKTPOHBI CBOOOJZHO HOCSTCSI BO
BCe CTODOHHI, He CBA3aHHble HudeM. VIM He ymaercsa auimb
BBIOpATHCST HAPY’/KYy, BBICKOYHTH M3 HmpoBoja. Tak e uyBcT-
BYIOT ce6A M MOJIeKYJBl OOBIYHOTO rasa, MOMJIETAas K CTeH-
KaM coCy[a, B KOTOPOM PACIOJIORIIICA ras.

Horma Mpr BKjIIOYaeM Ha DIEKTPOCTAHIUU PYOHIBHUK
WIH TOJiCOeIHsIeM K JIaMIIOYKe KapMaHHOTO (oHaps Gara-
pero, MBI Co37aeM JJIeKTpPoHaM o0co0ble ycioBuA. B mpoBop-
HUKe TOABJIAETCA 2JIeKTpHYecKoe moje. Boxpyr 3emiu ecth
mojie TATOTeHWs . Bce mpegMeTsl IMO3TOMY NIpUOIMKAOTCA
K 3emile, MajaloT BHO3, €CIM 3TO MOJKHO. JIEKTPHYECKOE
mojie JeficTByeT Ha SIEKTPUYECKHe YaCTHYKU — 3JIEKTPOHBI,
roHUT ux Bueped. llpm Toke mepeMeHHOM 9JIeKTPOHHI Gpoca-
I0TCA TO B OJHY CTOpPOHY, TO B APYTyI0. A mpu TOKe MOCTO-
AHHOM IepeMeIaTCs ¢ OJHOr0 KOHIA IPOBOXHHKA K [pY-
roMy.

Ho myremecrsoBath dieKTpoHaM He TaK-to mpocto. Ha
OYyTH BCTPEYAIOTCA [PYTUe 3JIeKTPOHBI M aTOMBI MeTailia, u
BIIEKTPOHAM HPUXOLUTCSA HPeOR0NeBaTh UX CONPOTHBIECHUE.
UeM cOMpOTHBIIEHAE MEHBIE, TeM MEHBIIE IIOTEPH JJIEKTPH-
YeCKoii pHepruu B MPOBOJIAX.

Kornma uapasnexa BefyT JUHUIO Hepefadyn 9JIEKTPOIHEPTHH,
OpoBOJA [eJal0T OYeHb TOJCTHIMHU, YTOOBI CONPOTUBIEHUE
YMeHBIIUTh. Torga B IyTH OT 3JIEKTPOCTAHIMH K MOTpe6H-
TeJIAM HJeKTPUYECKas SHePrus He PacTpaTUTCsa 3pA.

Y Bcaxoro mpoBoAHHMKA OMpefeleHHOe COMPOTHBIICHHUE.
IlpaBpa, oHo 3aBucut ot Temmepatypsl. Ho He odeHs cuibHO.
3amerumM eme ogHo. UeM compoTuBieHWe MeHBIIe, TeM 60Jb-
IIU{ TOK IMOTeYeT IO MPOBOXHUKY.

Bot Temepp mepeiiieM K MarHeTU3MY.

MarautHyo crpeiry sHaer Kagslii. U ameKTpoMarnuT
TOKe Kaskaprii Bupmen. Hudyero TamHCTBEHHOTO B 3TUX Hpef-
merax Her. HoMmac ykaseiBaeTr HaM CTpPaHBI cBeTa. A mo-
aqemy? Ilouemy MaruuwrtHas crpenka ymopHO CTAHOBHTCS B Off-
voM HampasieHuu? lloToMmy, uTo oHa momagaeT B MarHUTHOE
noJe 3emin. Tak orBevaer BaMm yueOHUK.

3eMiIsT — MarHUT. JTO CBONCTBEHHO [aJeKO He BCAKOI
mnasere. Bor, HampuMep, y JIyHsl HeT MAarHUTHHIX CBOIHCTB.

79



JTO ycTaHOBMIA Hamla JyHHas pakera. HeT cHmIBHOro Mar-
HHTHOTO HOJA U y Hame#l cocefkn — Benepsl, ompepesu
HelaBHO aMepMKaHCKMII KocMH4YecKnil Kopabur «Mapuaep-2».

Bokpyr BCsAKOro MarHHTa MMeEeTCA MaruuTHoe moie. Ilo
9TOMY IIOJIO W Y3HAIOT, ABIAETCA JM ILIaHeTa MarHUTOM. Bu-
JMTe, CKOJIBKO PAa3HBIX TOJedl MOKeT CyIL[ecTBOBATL B MPH-
pome. Ilons tArorenus, smexrpmuyeckoe, MarautHoe, Kommac
HaM YKasblBaeT, KAK Ha 3eMiie paclloJo}KeHo MarHuTHOe IIo-
ne, rae CeBepHslil momioc, a rie — IOxubiii. Bor na Jlyne my-
TeIIeCTBEHHNKAaM IIPUAETCH MOTpy/JHee. BeIHMMaeM KoMiac.
Ho me tyr-To 6bL10! CTpenka KoMmaca «ryaseT» B pasHBIe
cTopoHsl, Kak xoueT. MarautHoro moas y Jlyuwi uer. Ilpum-
JIeTcsa Haxo[AuTh NMYTh APYTHMU crocoGamm,

B MarHuTHOM mOJNe HEKOTOPBIe METAJIE, HAalPUMep Ke-
le30, caMH CTAHOBATCSA MarHmTamu. MarnuTHas crpelika —
TOKe MaJeHbKUIl MarHuT. Ee MarHuTHOe moje cTalkuBaeTcs
C MarHUTHBIM moJeM 3emian. U cTpesiKa CTaHOBUTCH B TaKoe
noJosKeHNne, YTOOBI BTU MOJA APYT ApYry He memann. Kpome
MAarHUTOB IPHPOAHBIX, CYILIECTBYIOT MATHUTHI MCKYCCTBeH-
vele. Hampumep, smektpomarHnTsl. B siekTpoMariamte ecThb
00MOTKa — MPOBOA, MO KOTOPOMY TeYeT DIEKTPHYECKHil TOK,
¥ JKele3HBIN ceplevyHUK, BOKpyr BCAKOro mpoBOJHHMKA C TO-
KOM TOSABJISIETCA MarHUTHOE TOJe, a JKejIe30 ero yCHJIMBaer.
INeKTpUUECTBO W MarHeTuaMm Boobmie odeHsr apysKat. G mo-
MOINBI0 MATHUTHOTO TOJA IOJYYalOT DICKTPHYECKHI TOK.
A rtaM, rje Teder IEKTPHYECTBO, Cpasdy ke MOABIAETCA Mar-
HeTU3M. OJIEKTPOMATHMTH MCIOJL3YIOTCA OYKBAaJILHO Besfe.
MoskHo BeTpeTHTH TI'pOMAJHBIE YCTAHOBKM, ¢ MOMOIIBI0 KO-
TOPHIX MEPETACKUBAIOT THAKeNble jkejesHble mpeiMeTsl. VI ma-
JIOCeHbKME JJIeKTPOMAarHUTHKH, BpOLe TOpMO3a [eTaHpepa,
MAIINHEL 1A OXJayKIeHUsA rasos.

WrnxeHepsl [aBHO MedYTadH, KaKk Obl CIeJaTh COMpPOTHBIIE-
HHe OOMOTKH DJeKTpoMarHmra moMeHbime. Torma MoMKHO GBI-
0 OBl M3TOTOBHTH OCOGEHHO MOIIHBIE DJIEKTPOMArHHUTHL. TOK
TeueT, a CONPOTHBIEHAE HUYTOIKHO Maxo. 3HAYUT, TOK GyHeT
ouensr GoabmmM. Pas TOK GoJbIIOi, TO W MarHUTHOe IIOJe
Beanko. A mo pasMepaM Takoil MOIHeHmuii Maraur — pu-
TIOJLKA !

Boo61me roBops, Mo:HO U ceifyac CHelaTh COMPOTHBIEHHE
06MOTOK 3iIeKTpoMarHuToB MadenbkuM. Ho mis srtoro mpm-
IeTCA COOPYIKATh WX OYeHb TOJCTHIMHU. IIpoBoma TouCTHIe,
3HAYUT, BEJUKH pa3Mepsl Maruumta. A HHKeHepbl XOTAT CO-
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OpaTh Bce MarHmTHOe TOJNie HAa OYEHh MaJeHBKOM ydacTKe.
Yyrhr a7 He B TOUKe.

Bot a10 6yger maraur! Ho kak ero cmemars?

W Bapyr HeoRMIAaHHO Yy HHUX NOSBUJINCH HANEMABI, UYTO
coopyAuTs Takoil MarEHT MojkHO. IlaThmecAaT mer Hasam rox-
aaugackuil yuemsii Hamepnunr-Ounec samermn, uto BGIHM3H
abCoMIOTHOTO HYJA HPU TeMIeparype JKUIKOr0 relus BIPYT
MOJHOCTBIO IIPOIAN0 JJIEKTPUYECKOE COMPOTHBIEHHEe pPTYTH,
¢ Kortopoii oH sKcmepmmentupoBai. IIpomaso Haumero, Kak
Oyaro ero m He OBLTO. 3aMHTEPECOBAHHBIN YYEHBI HEMHOTO
NMOBBICHJI TeMIIepaTypy B cBoeM Kpmoctare. Tak e MIHO-
BEHHO MOSIBHJIOCH COIPOTUBJIEHHE.

Tar 6bula OTKpHITA CBEPXTMPOBOAMMOCTDH — UyHec-
He1il usmueckuit mpomecc, C HUM Temepb CBA3AHO MHOTO
Pa3HBIX TEeXHMYECKUX NPOEKTOB, ellle HeJaBHO Ka3aBIIMXCH
YyCTON (PaHTACTUKOIM.

VueHble HayaJW WCCAEOBAThH pa3INYHBle IPOBOJHUKH,
WCKaTh Yy HUX 3TO 3aMedyaTeabHOe CBOMCTBO.

Oxasanocs, 4TO CBEPXIPOBOAUMOCTS HACTYNAeT y MHOTHX
meramnoB. Tombko mpm pasueix Temmeparypax. Pegkomy
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metajny pyTenmo monasaii 0,46° K, to ects moutu aGcoaror-
HBIT HY)b., A gpyrue Gosee mMOJATIMBEL ¥YdeHbIe CO3TANH CIe-
UuajJbHble CILIABHIL, A KOTOPHIX TeMIepaTypel mepexoja B
CBEPXIPOBOMMOCTD CPAaBHUTEALHO Gosbimme. OHO CIOMKHOE
coe[[nHeHNe CYPbMEI ¢ HHOOMEM CTAHOBHUTCH CBEPXIIPOBOMA-
mum yxe npu 18° K. 9ro memHOro Hmske TOYKM KNIEHHS BO-
popoga. axe remms moxyuats He Hafo. JlocraTouHO UyTh
OXJIAIUTh RUAKUIT BOLOPOA — M BOT TeOe CBEPXIPOBOAUMOCTD!
Yro sxe 3TO TaKoe — CBePXIIPOBOJUMOCTD? JIEKTPUIECKUN TOK
B TaKOM IIPOBOJIIIMKE MOYKeT M/ATH CKOJNBKO YTLOXHO, BeJh HHU-
KaKnxX 3aTpaT YHePruy He HPOMCXORHT, CONPOTHBIECHUA HET.
Bce paBHO 9TO JaTh BO3MOKHOCTH aBTOMOOILIIO €XaTh IO JO-
pore Ges tpemmsa. IloATONKHYTL ero pasok, a Aajbllle MOK-
Ho n He Gecmokomthest. Cam moemer, TpeHWs HeT, HUYTO €ro
He OCTAHOBUT, TOJBKO Ha TOPY He Je3n!

Yuennie B3san u mpojenanu mogo0HwI ombiT. Toapko He
¢ aBToMoGuieM, KOHEYHO, a cO cBepXmpoBoxmMocThio. Crena-
IM U3 CBepXIPOBOAHUKA MajieHbKOe KOJEeYKo. 3aTeM ero Ha-
JIeYKHO YKPBUIM B KPHOCTATE IPH TEMIEPAType, KOTAA JOoJKHA
HACTYNNTH CBEPXIPOBOAMMOCTh. B KOJedKo mycTmiIm bdieK-
rpnueckuil ToK. llofmcoemumumim Ha MuUHYTKY K OaTapeiixe,
a MOTOM ee OTKIIOUMIN. B 0OBIYHBIX YCIOBHAX TOK TOTYAC JKe
HCYe3HeT. A TYT OH IIel HEeCKOJILKO MecAmeB KaK HH B ueM
He GoiBasio. VM me mpomaman, moKa XBaTWIO TepHeHUA yde-
HEIX. Bor Korma Hactana Topa pajioBaThCA HMH}KeHepaM,
COOPYIKUBIIUM 3JeKTpoMarHuTHl, [IpsAMO B PYyKH MM 10 OT-
KpbITHE, KOTOPOTO OHHU jKHaxd. Temepp MOMKHO COOPYAUTH
DIIEKTPOMATHAT CO CBEPXMNPOBOAAINNMH OGMOTKAMH — MOTI-
Helimmnit smexrpoMarant. Tak momyMmain mmkenepsl. Huuero,
YTO TPHAETCA CO3/LaBaTh TemIoM30dAnuIo, ofeperatb 0GMOT-
KM oT BHemHero Temia. Bce okymutcsa! «Beunslity TOK, Beu-
HBLIT DIeKTpoMarHUT 6e3 BCAKUX 3aTpar dHepruum!

Ho npupoxy o6MaHYTE He TaK-TO JIErkKo.

Cosfanu wWH;KeHEPH MEPBYI0 MOMIENL IeKTPOMATHUTA CO
cBepxmpoBopAmuMu o6morkamMn. CHavama Bce IIIO XOPOIIO.
A moroM BApPYr CBepPXMPOBOAUMOCTL TPOIANa., YMEHLIIMIH
TOK, OHA TOABHJIACh CHOBA. ¥YBEIMYWIN — M HEeT CBEPXIIPOBO-
anmoctn! CoGcTBeHHOE MarHHTHOE IIOJe, MOJe DBIEeKTpHUe-
CKOI'0O TOKAa — eCIH OHO CUJIbHOE — JUKBUAUPYET CBepXIpo-
BOJIMIMOCTB!

HoHcTpyKkTOpaM 2ieKTpOMAarHuTOB Kak pas HYMKHO 60Jb-
mI0e MarHUTHOE mojie. 3a Hero OHM M OWINCH, XOTEIH TIO-
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JyYnTH MOIIHBIA MarHuT. Ilpumuiocs MM OTCTYOUTBCA OT
CBEPXIMPOBORAIUX 06MOTOK. A Bce 9To OBLIO Tak 3aMaH4YUBO!

Tax manmmcano B KHurax, usfganoeix go 1962 roma. Co-
BCeM HeJaBHO (PMBUKMN BCe-TAKM COBJIAMAIN ¢ KOBAPHBEIM fAB-
JeHneM. Hamam cmias, KOTOPHIM COXpaHsAeT CBepXIIpPOBOJU-
MOCTb JajKe TMpPHM OYeHb CHJILHBIX MAarHHTHHIX IOJXAX. A caMmo
9TO sIBJeHHe, KOTJa CBEePXIPOBOJUMOCTL TO MOABIAETCHA, TO
nmpomajgaer, ciefiys 3a M3MeHeHHeM MAaTHHTHOrO IIOJS, yue-
Hble HAYYWINCHh WCIOJB30BATh, fla MIPHUTOM elle ¢ GOJaBIIOiH
TOJIB30I.

Tax uto Her xyna Ges mo6pal!

Yuenbie oueHb MOAPOOHO MCCIefOBATH MHTEPECHBIE ABIE-
Hus. CBCPXIPOBOAMMOCTE MOABIAETCS B MeTajlie WIHN CILIaBe
cpasy, mouTm wMrHoBeHHO. ToJapKO HacTynmiIa TtpeGyemasn
reMmepatypa — u 3¢dert Haitmmo. Tak ke CKauyKOM cBepx-
MPOBOAMMOCT M IIPONAfAeT, KOTJa TeJI0 HEeMHOr0 HarpeeTcsd,
Korfja TemMImepaTypa CHOBA CTaHeT BBILIe TeMOEPaTypsl mmepe-
X0/la M3 MPOBOMAIIEr0 COCTOAHHUSA B CBEPXIPOBOIAILILEE,

JIMKBAIMPOBATE CBEPXIIPOBOJMMOCTE MOJKHO € IIOMOIIBIO
MarHuTHOrO modiA. i Kask[aoro mpoBOJHUKA IOJe cBOe Co0-
crBennoe. A omHUX XBaTHT HeGONBIIOro, APYTUM — IIOfA-
Bail MOIIIHOe.

MaraurtHoe molle MoykeT OBITH M BHeIIHee, He 00g3aTelb-
HO cBoe coGerBeHHoe, CKajKeM, IMoJiHECEM K KPHOCTATy CHIIb-
HBIl MAarHUT W JMKBUMHPYEM CBEPXIPOBOAMMOCTE... OmHaKo
u 3flech He Bce mpocto. CBepxmpoBopsiiine MeTaibl He Iyc-
KaloT BHeLIHee MAarHUTHOe TOoJie, He MOYKeT OHO IIPONTHA
BHYTPH IPOBOJHUKA, MOKA He CTAHET TAKUM, YTO MOKeT JIHK-
BHUIMPOBATH cBepXmpoBogumocts. [lo Tex mop cBepxmpoBo-
OAMMIA MaTepuad oTépackiBaeT TO MAarHMUTHOe MmoJe, HE [0-
myckaeT ero K ceGe!

Yro KacaeTcsi MAarHHUTHBIX CBOMCTB, TO y HEKOTOPHIX
CBePXMPOBOAHNKOB OHHM OKA3bIBAIOTCA HeOOBYANHBIMA — aH-
tueppomarauTHbIMN. eneso W HECKOIBKO [PYrHX Be-
mectB — geppomarnerukn. OHN oYeHb CHIBHO yBeJHYMBAIOT
MarauTHble modasi. HemapoM y Bcex DJIeKTPOMArHUTOB jKelle3-
HBle cepfledHUKH. A anTHQeppoMarHHTHEIE Bem[eCTBA BEAYT
ce6s HaoGopoT.

Yto smaunt — Haoboport?

Henezo B MarHNTHOM mONIe yewiamBaeT 3To noje. Bo Brem-
HeM 10Ne aHTH(PeppPOMarHeTHMK TOMKe HaMarHMYMBaeTCsHd,
TOABKO MPOTHUBOINOJIOKHEIM 06pa3oM, n yMeHbIIaeT AeiicTBue
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OCHOBHOTO MarmmTa. A B oOGBLIYHBEIX YCIOBHAX aHTH(eppoMar-
HeTHK HIKAKAX MATHHTHBIX CBOWCTB He obmapysmBaer. Mx
Yy Hero Her.

V apa6os cymectByer serenfia o rpobe Maromera. OcHo-
BaTeJb MaroMeTaHCKoll pequrnu GyATO OBl IIOXOPOHEH B T'po-
0y, KOTOpBIA BUCHT B BO3[YyXe. '

Boo6me rosops, momo6Hy0 Momenlr MokHO chenarts. Ha-
MarHUTATH KaKylO-HHOYAL JKeNe3HYI0 KOPOOKY M IIOJNOMHUTH
Ha croi. UM cpmemaTp Hajmo Tak, 4TOOBI, CKaskeM, ceBepHBIH
HOJIOC MAarHNTa HONAJ IPOTHB CEBEPHOTO IIOMIOCA KOPOOKM.
Bor Torma xopoGka Moker moBucHYTH B Bo3ayxe. G ommoii
CTOPOHBI, TOJ [eliCTBMeM CHJIbI TsMKecTH OHa Oyaer cTpe-
MUTBLCA YIHACTh HA 3eMJII0, a C APYroil CTOPOHBEI, MAarHUT ee
OTTAJKNBAaeT.

Urpymxy mnomnTepecHee co3fannm ydeHEIe B KpHoOCTaTe
¢ MOMOIIBI0 CBePXHU3KHX TeMIepPaTyp M ABJIEHHA CBepXIpo-
BogumocTH. BoT 9T0 uyKo Ha HaIleM pHCYHKe.

B cocyne cBepxmpoBopamasn xxunkocts. CGBepXy K Heil mofi-
Hecly MarHUT. B jKugKocTu TOTYAC 3Ke HMOABIAIOTCSA DIEKTPH-
YecKHMe TOKH M3-3a TOTO, YTO PAROM Haxoxurcs MarHHT. Toib-
KO MHOINeBeJbHEM MATHHUTOM, M TOKH moABATCA. IIOCKONBKY
MaTepnaj — CBePXIPOBOIAIINA, TOKH GYAYT TaM Bce BpeMA.
W omm cosmagyr cBoe cOGCTBeHHOe MarHUTHOe Mole. ITO
Hojle TPOTHBOIOJOMKHO MO0 HAOIero OCHOBHOTO MAarHmTa.
U ono 6yser orrankuBaTh MarauT. YeM Bam He «rpo6 Marome-
Ta» — MareHuT, cBoGoNo mapAumii B mpoctpancree. Hudro ero
He JepskuT, a MarHuUT BHCHT ce0e B Bo3lyXe. JTO, HPAaBAa,
nrpymka. Ho yuensie yie naydnanch ee ncroab3oBaTb. Begp
mosy4aercss o4eHb yfnoGHas cucrema. lIpemmer BHCHT B BO3-
ayxe Ges Bcsakoll omopri. [{aa muormx (uamuecKuX ycTaHO-
BOK 5T0 mpocto Haxofka. OueHs wacTo GHIBaeT Heo0X0AuMMO,




YTOOBI HpefMeTHl He MPUCIOHANMCHL ApPyr K apyry. Hampu-
Mep, HY)KHA XOPOHIas TeNJIOU30JSNHA uiIu TpedyeTrcs Nofi-
craBra. CBepXIpoBOgANMIT MArHUT — HOJCTABKA, He CBS3aH-
HasAg HH C YeM, 2 B TO jKe BpeMA Ha Hee MOKHO OMEpPEeTLCA.

Mue xaskeTcd, 4TO MBI CIUIIKOM [OJITO 3aCHACHUCH B Ja-
Gopatopuu. [laBaiite coBepmum He6OJbIIOe ITYTEINECTBHE K. . .
sBe3fam. U compoBoskmate Hac OyAYT CBePXHH3KHME TeMIIepa-
typel. Her, He Tonbko 3a GoproM Kopabis. Bmecre ¢ Hamm,
B coceffHell KaOuHe.

NYTEWECTBME K AANEKKM MUPAM

Kpyrom mpak, xomon, mycrora m tummua. Msl B KocMoce.
Ho xocMumueckuil X0JIof mapcTBYeT He TOJBKO TaM, B lefsd-
oM 6e3moaBuu fajdexoro Mupa, KoTopsiit Mbl oGciemyem.

Homanpyer HamuMm nyTemecTBHeM MOTYYMil DJIeKTPOH-
HEIIl MO3r, KOTODHIi TaKyKe NOTPyKeH B (Ge3MoJBUe CBepX-
xonona. Tam emy ayumre gymaerca!

WM B 6axax mamero roprouero Temmeparypa 6amskas k a6-
COJTIOTHOMY HYJIIO, TeMIlepaTypa KocMoca.

3a oxmaMu mycrora. Mbl roBopmM, 4To TaM TeMIlepaTypa
abcoatoraoro mHyasa. Ho mpaBunepio s Tak roBoputs?

Temmeparypa cBsi3aHa ¢ OBMIKEHHMEM MOJEKYJd. A B 3TOM
MepTBOM mpocTpancrBe Hitdero Her. Iloutm mHmuero. Beime-
€TBA MEK3Be3[HOTO TaK Majo, YTO MOJKHO CUYHTATH ero
IIyCTOTOIf.

Hopabas ramercs memogsmwkabiM. CropocTs Bemmka. Ho
cpexn JlaJeKuX 3Bes]], OKPYKAIIIUX HAC, HC3aMeTHO, UTO MbI
NepefBUraeMcsa, CTPeMHUTENbHO MYMMCA B mpocTpaHcTBo. Ha-
LIy TPaeKTOPUIO «3HAET» TOYHO TOJBKO JJIEKTPOHHBI MO3T.
On BeseT esxeHEBHBIE IOACUYETHI, MOJNPABIAET X0 KOPad.is,
ecau MBI cOMBaeMcs ¢ Kypca.

«Mo3sr» ynpsiTan B TPOitHOM ANK.

Jas Toro 4ToGBl OH XOPOINO AEHCTBOBAJ, HAlO BCe BpeMs
VAepKuBaTh HU3KYI0O TeMIepartypy. ToJbKo TOrma «MO3r»
paboTaeTr KakK cIefycr.

UYro ke 3TO 3a 0COOBIA HIEKTPOHHBII MO3L, KOTOPOMY
06s13aTeTBHO HAJ0 CO3JATh TAKHe CTPAHHBIE YCJIOBHA?

Ham sireKTpoHHBIH KOpMUnii 3aHMMaeT OYeHb Majo MeEcTa.
M nutaercs or MaleHbKOil anexTpuyeckoil GaTapeiiku.
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3aTo HPHUXOAUTCS CYMTATHCA C €ro cIabocTAMEM K cBepxX-
HIBKOIH TeMmmepatype. Ho Mbl Hafe)KHO YKpPBUIM €r0 OT BO3-
MOYKHBIX IIOCATATEIbCTB TEeIIa.

BoruncnnrenpHas MallliHa — yCTpoiicTso ckasounoe. VHa-
9e He Ha30Bellb aniapar, KOTOPLIH yMeCT CUMTATh, IepeBo-
JUTH ¢ OHOTO A3LIKAa Ha APyroil, ympaBiaTs paboroil 3aBo-
noB u pabpmx. A HaIl DJIEKTPOHHBIA MO3r CIIOKOMHO Beger
KocMUUeCKiIiT Kopalap k jasnexoin menn. Kak on ycrpoeHn?
Ectep perckas urpa: TeGe 3afal0OT BOIIPOCH,, U TH MO’KeIlbh
oTBeYaTh TOJBKO «da» | «HeT». Ilo dTuM oTBeraM Hrpaioliie
MOMKHLI yrajaTh, YTo THl 3agyMmal. PaGora BBIYNCIUTENBHO-
BIIEKTPOHHON MAIIMHBl HEMHOrO HAMOMHHAaeT TaKylo HIpY.
Toapko B Mamuny 3apaHee BBOJAT Koe-KaKue 3HaHWA. JTO
naspiBaetca «maMarbio». Ilorom ceozmaior mporpammy, o
KOTOpoil MamuHa Oymer paboTathb, — CBOETO poja cBOJ 3a-
KOHOB.

A fmanpmie MallnHA HAYMHAET «AYMATh» CAMOCTOATENLHO.

MamnHa, KOTOpas pacHoyoKeHa BHYTPU KOCMHUIECKOTO KO-
pabius, coGupaer maHHbBle NPUSOPOB, MOACUUTHIBAET KOOPAM-
HaThl MecTa, rie Mbl Haxomumca. Ecaum kopabas BApyr nava:i
OTKJIOHATHECA OT Kypca, KOTOPbIii XpaEUTCA B «MaMATH» Ma-
OIMHEL, OHA Cpa3y e JlaeT KOMaHAY ABUraTedsAM HCIPaBUTH
Kype. «/la» u «HeT» «TOBOPAT» B BHIUMCIMTEIBHON MalluHEe
ocobeie simementil. Heuto mojo6roe mpejcraBisier co6oit Bo-
JonpoBojiHblil KpaH. OH MOKeT IPONYCKAaTh BOAY, KOIJla KpaH
OTKPBIT («Ja»), MU He NPOMYCKATh ee, KOrjJa KPAH 3aKpbIT
(«HeT»). IT0 HA3BIBAETCSA CUCTEMOI C ABYMS IIOJOMKEHHIMU.
A BoT elle mpuMep: dJeKTpuueckas sammouka. OHa roput
wiau GeafeiicTByer, Korjla BhIKJIIOUeHa. ToKe cucTeMa ¢ JIBY-
M5 TIOJIOKEeHUSIMUL.

B pagmonpueMHHKaxX HMeIOTCA DJIEKTPOHHBIS JIAMIIBI —
ToKke TPUOOPHI ¢ JBYMs BO3MOJKHBIMH TIONOKeHUsaMu. Ecii
gepes JaMIy HIeT TOK, TO TOBOPST, UTO OHa OTKpnita. Jlam-
7a He HPONMyCKaeT ToKa — 3akpoita. Bor u gBa orBera. Ot-
KpLITa — 3HAYHMT «Ja». 3aKpsiTa — 3HAYIT «HETH.

CHavajila 3JIeKTPOHHO-BBIYHCIHTENbHbIE MAIIUHBL Jelalu
Ha DIEKTPOHHHIX JgaMnax. [lorom craidu mCmoian30BaThH TMOJY-
IIPOBOJIHMKA — TPaH3uCTOPEl. Ho BOT yueHBle HATONKHYJIHCH
na csepxmpoBofuMocTh. OueHs WHTEpecHOe sABjieHHe. Iloka
B NIPOBOJOYKe HEOOJBIION TOK, OHa MOKeT OBITH CBEpXIIpPo-
BofAmIeil. A mMOTOM TOK yCHJIMICA, I MarHUTHOe Ioje yGpaio
CBEPXIPOBOAUMOCTE.
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Botr BaM «ma» M «HeT»,

Tak moABWINCH KpHO-
TPOHEI — CBEPXIIPOBOJAIINE
DIIeMEHTHI BBIYNCIINTE b-
HBIX MAIINH— «[yMaloliue»
adeiikn. Ci10Bo «cBEpXIIpPoO-
BofAIlMe» yKasblBaeT Ha
TO, Kak OHH paboTaior.
Horga namo roBoputrs «may,
KPHOTPOH — CBEpPXIPOBOJ-
HUK, a KOrJa «HeT», OH Ie-
pectaer OBITH CBEPXIIPOBON-
HUKOM.

Kpuorpons mnoasuincs,
KOI/lJa YyYeHbIe TOJBKO elile
Havya/Ju HaIIymeIBaTh BO3-
MOKHOCTH cBepxmpoBogumoctu. CaMblil IepBBIA KPHOTPOH
Obl1 ycTpoeH Tak. BOKpYyr MasieHBKOH MPOBOJMOYKH U3 pef-
KOro MeTajla — TaliTajla HaMOTalM BTOPYW U3 ele Oojee
penxoro — HuoOwsA. Bce 9TO HAXOAMIOCH B JKWAKOM TeJHH.
Temnepatypa 4° K. He sxapro! B Toii u gpyroii mposomouse
MOABJISAETCA CBEPXMPOBOLMOCTh. TOABKO B TaHTalZe OHA Kak
Ob1 ciabee. Ee merue paspymuts MaruutabiM modeM. I[Toarto-
My, KOIJJa TOK B IPOBOJIOYKe M3 HHOOWA cTaHeT GOJBINUM,
TAHTAJIOBasT HPOBOJIOUKA MepecTaHeT OBIThH CBEPXIpPOBOAsANIeil
13-3a MAarHUTHOro moJjs Huobusa. Tak m moaydaerca HEuTo
BpOfle 3NeKTPOHHON namnbl. TOK HHOOMA yIpaBaAET TOKOM
B rtaHrajse. To TaHTan CBepPXHPOBOAHUK, TO CBEPXIIPOBOJI-
MOCTH YJKe HeT, B 3aBUCHMOCTH OT TOTO, CHJIBHBIH MM cja-
Oblit TOK nager B Hmo6un. B Harmeil MaiimHe BMeCTO KPHOT-
POHOB [eiicTBYIOT TOHYaliInue IMJIEHKH W3 IOJYHIPOBOTHUKOB.
B onnoM KyGomerpe mx Gosbiie muiuona. Ilomyuyaercs ma-
JeHpKUil MO pa3sMepaM «3JeKTPOHHBIN Mo3r». Pabortaer on
OBICTPO, XOPOLIO, SHEPruu NoTpebaser coBceM HeMHOro. A ato
HaM B Kopalie 0ueHb BayKHO.

Ho on Toke «cBepxmpoBomgsmuii». M TpeGyercsa HameMmMy
«IOTMAHY» CBePXXOJIOAHAA KaioTa.

JNeKTPOHHAsI MAalOMHA OXpaHAeT HAC OT METEOPUTOB M
BCAKHUX HeIPHATHOCTEH 1Mo Jopore.

UyTtkue npuGopH-I0KATOPH H3JajeKa 3aMedyaloT mpusIu-
sRaromuiics meteopur. Cpasy ke 06 3TOM «y3HaeT» IEKTPOH-
Helid Mo3r. OH HCKyCHO MaHeBpHpYeT, 3a KpaTuaiilllee BpeMs
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ycreBaeT MOBEPHYTL KOpabiab B CTOPOHY, 4TOOBI M3GEKATH
croaxHoBenus. [Torom caemyer camoe rmasunoe. Hamo Boccra-
HOBHUTHL [paBWIbHOE [BHJKEHHE, CHOBA IIOAcTL HA Tpaccy.

Mosr cmopaBasgerca m ¢ 3toil 3afaveii. B mammnHHO# «Ia-
MATH» TOKE CTOAT CBEPXIPoOBoAAIMMe IIeHKH. OHH OBICTPO
paboraioT, MecTa 3aHMMAIOT MaJio.

B o0611eM, 31eKTPOHHBIN MO3T — 3aMedaTeJbHOe CYIIeCTBO.
Tark n xouerca ckasatb — jxuBoe. CTONBKO OH yMeeT, CTOJb-
KO JenaeT m Kak 6vicTpo «aymaers! Uemoex He ycmesm GBI
Majke MOIIEBEJLHYTHCS, a MalImHA yyKe M3MeHWJIa IBUKeHHe
KOCMHYECKOTO Kopabiisi, OH M3BEPHYJCA, 00011 CTPEMUTEIh-
HEBIIl MeTEOpHT M CHOBA Jer Ha IpekHuil Kypc!

Jlerarh HaM TaK)Ke I[OMOTaiOT CBepPXHH3KHE TeMIepa-
TYPBIL.

Ham xopa6is gBHraeTcs ¢ MOMOIILIO KUIKOTO BOHOPOAA
u sxupkoro reaus. CHavana oObIYHAA paKeTa BBIHOCHT €ro
3a mpefelsl 3eMHOTO NpPHTIKeHus. Pakera cpedalta cBoe fe-
a0 u cropena. Hacrama ouepefp Hamux coGCTBeHHBIX JBUTa-
Tegeil.

9To ABUTaTeNU aTOMHBIe.

Paxernsiit mBurarens paGoraer, Kak oGuTaTess Moped —
KapaKaTHI[a HJIN OCHMHHOT, HHaUYe nMeHyeMblii kpakernoM, Ou
BeIOpachIBaeT CTPYIO BOJbI H [BIKETCSI B HMPOTUBOMOIOKHOM
manpapnenuu. V3 comma pakeTsl JeTUT pacKaJeHHas CTPYA
rasa, a caMa paKeTa CTPeMHTEJIbHO YHAJSAETCA BBBICh. UeM
GoJblle CKOPOCTH BHIGpPAcKIBaeMOll CTPYH, TeM GOJBIIYIO CKO-
POCTH HOMOJHUTENBHO IMOJYYHUT PaKeTa.

Pakera mosker gBuratbcsa rie yroguo. B Bozayxe, 6e3 Bo3-
myxa, okoso Benepsi, Mapca, B ganexnx 3Be3gubix mupax. Eii
9TO B BhicHIeil cremenn Ge3pasiamyHo!

B artomuoli pakere riaBHOe [eiCTBYIOIee JIHI0O — aTOM-
Hoiil KoTed. OH M ecTh MCTOYHHK DHEPrumu. Y paHOBOE ropIo-
Yee PacCIONO}KEHO B 3aMelnurese. B KoTie mocTosiHHO BBIIE-
asercs sHeprus. Ee nyskHo 3a0paTs U mepefiaTh TOILIUBY pa-
KerHoMy. s 3Toro Mbl M B3sAnu ¢ CO0Oi KHIKWA BOTXOPOJ
u reqmi. H{ugKkue rasnl 3aHMMAT MeHbIIe Mecta., TOILIMBO
DNYCKAOT B aTOMHBIL KOTeJ, }KUAKOCTH MOMEHTAJbHO CTaHO-
BUTCA ra3oM, CHJILHO HArpeBaeTcsd, W TOPAYUIl ra3 MeCTPHIM
BeepoM BBUIETAET U3 COMel.

Tak pmeiicTByer mam pakKeTHBI nBurartesib, MbI mocTeneH-
HO pasroHseMmcs Bce Godibine u GoNbIIe.



PAKETbI CEFOfjHA

Hame mnyremecrBue 3sakomumiaock. Msr  mpuObumm  Ha...
3eMitio.

3emust 1965 roma. Ho aTo ysKe He mpuBHIYHAA IJIaHeTA,
KoTopylo obkmBator aiogm. Her, ¢ mepBBIX MOJIETOB COBET-
CKHX WCKYCCTBeHHBIX CIYTHHKOB 3eMJA — CTapToBasA ILIO-
IMajKa A myTemecTBuil B KocMoc. VI KopaOis mpembIayIux
CTpaHNm 3TOM KHHIHM, MOXKeT OBITh, yiKe crpoumtcs. Moxer
ObITH, 6r0 KOHTYPHI HauepuyeHbl y KOHCTPYKTOPOB HA ILIOT-
HBIX JHCTaX BaTMAaHCKON OyMarm

Mu ¢ Bamm JeTanm ¢ mOMOIIbI0 cBepxxojopa. [eiicrBu-
TeldBHO AU Gymer Tak — yragats TpyAHo. Ho gya Huskux TeM-
mepaTyp XBaTaeT feja M cerogHs. Des jKuAKHX Ta3oB He
00XOfNTCA HOYTH HM OJUH IOJEeT PaKeThl U 3aMyCK COyT-
HUKA WA MOTyYero KOCMHYECKOro Kopabus.

JTo0 BenaukojgemHoe, QaHTacTHYecKoe 3pedmine. Huuero
noo6uoro Hurae e ysuaummb., Ha miardopMe — rpamfmos-
Has curapa. OHa ycTpeMmiach BBepX — TY/a, KyJa pHHeT-
csa depe3 HeckoliibKo mumyT. Pasgaercs komaHfAa, a 3a Hell
crpamHelii B3peB. M3-mop curapel JeTAT KIyOH IIaMeHH #
meima. [lmaBHO, CIOBHO HeXOTHA, pakeTa OTAENAETCA OT 3eM-
JIH U BeJIMYeCTBeHHO mogHuMaercs. Uepes HECKOTIBKO CEKYHJ
OHA yJKe HeceTCA CTPeMIJIaB, HAM BHAEH TOJBKO OIPOMHBIM
«XBOCT» — IIYyTh PaKersl B arMocdepe 3emin.

IToka 4To Bce pakeTsl TepMoxummueckume. Hax oHm pa-
GoraroT, MbI yie rosopmiad. C rpomMagHON CKODPOCTBIO BBLIE-
TAlOT W3 COmeJ paKeTs dvacTHuku rasoB. CTpeMHUTEIBLHBIM
BeepoM pPa3HOCATCH B IPOCTPAHCTBe, MEBLIAaA SAPKUM ILIaMe-
HeM. OHN ¥ CO3[AIOT TArY, OHH W YBIEKAIOT paKeTy BIepes,
BBEICB.

IIpn Buae 9Toro «3aropesmierocsi» Heba HEBOJBHO [y-
Maems: «I'me y:® Tyt mckare Huakme temneparypsi!y Ho,
Me)KLy [POoYnM, TeMIepaTypa HEKOTOPHIX yacTeil BoJopOnHOI
GoMObl 3a CEKYHIy [0 B3pbiBa TOKe HEMHOrMM OTIHYAeTCH
oT aBCoMTHOrO HYIIA.

TomnuBo dacTo cocToMT M3 J[ABYX dYacTeil: ropiovee H
okucautens. Poles roprouero sicha — cropas, 0HO M o0pasyer
rassl, KOTOpHle TAaK CTPEMUTEJLHO BBHIPHIBAIOTCA W3 paKeTHl.
Uro6H myulile HCIOIH30BATH TOPIOYEE, T0 CMEIIMBAIOT C OKH-
caurenem. [loMmHnTe, B JOMEHHYI0O IeYh BIYBAIOT KUCIOPOX,.
Uro6pt yroar cropesd taM Jydime, 4TOGH IOMEHBIIe €r0 TPa-
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Tute. Ho TaM MoHO mpocto ¢ixeun mmolosplile TOINNABA.
A Bor 1A pakeThl BajKHBI IlepBBIe COKYH/bI, KOTJAa OHa Ha-
Gupaer crkopoctb. Hafo c:Kedb TOILIMBO MOGHEICTpee M IOJNY4-
we, ITosToMy 06A3aTelIbHO HY/KeH OKUCIHTENS.

Yro e U3 HUX KHAKHIL ra3?

Wuorma u 10 ® mpyroe.

Houeuno, mousTHo, nouyeMy GepyT MMeHHO JKUKHE Ta3hl.
Menpie 3aHEMAIOT MeCTa — BOT B ueM feJo.

ITpexpacuoe roprouee — suakmit Bogopod. Ilpaspa, pa-
GoTaTh C HUM HAaJO OCTOPOKHO. Y3k GOIBHO OH KAalpH3eH.
YyTe 4TO — TPO3UT B3PEIBOM. A IOTOM ellle Of(HA HeIpPUAT-
HocTh. Bofopop mio6uT oYeHb HU3KYIO TeMImepaTypy. YyTs Msl
sautd Beime 21 rpagyca HeasBimHa — mpomail JKUTKOCTS.
Bogopon Geictpo Bekumaer. A ato yske He rogurca. ['az mo-
/er OYKBaAbHO B IIeNIKM pajlHecTH 0ajloOH, B KOTODOM [0
ceit mopsl oH GraromosyuyHo cyiiectBoBas. Hafo ciemuts 3a
TeMIlepaTypoil, He MONMycKaTh TeILi0 K Trasy, HM30JIHpOBaTh
Gassion, 3HayuT, Hy}KHA cuibHafg Temitomsonanusa. W paxera
crager takenee. IloaToMy mocrymaior KoTHa Kak. Y OfHHX
paker Topiouee — ras, y [Jpyrax — TBepfbiii mopomok. Ho
OKHCINTENL — 003aTeNBHO CIKIKeHHbI ras. Yamie Bcero Ku-
cropori. Hampumep, B AMepiike moutu Besa HpoAyKIusa «gal-
PHEK JKUKOTO KHCIOPOAa» HAeT IIPAMO HA PaKeTOJPOMEIL.

Ectp eme onun nmpexpacusii okucaunrens, Ho Bor Gega —
CBA3BIBATHCA ¢ HUM OYeHb HEHPHATHO.

Mui yae Berpeuasuch ¢ mHeprHbiMu raszamu. He mpaBma
nm — ynoOusie BeilecTBa? MokHO 3a HuX He GECIIOKOUTHCA.
IlomecTuts B Ji060i cocy/, OCTaBUTH MO COCEACTBY C JIOOBIM
BemectBoM. Huuero me ciayunres.

Ho cymectByer oueHb [eATeNIbHBIA DJIEeMEHT, MOMKAIyiA,
caMmbIil exufiHBI dieMeHT Ha cBere. UMa emy — drop. It0 —
Bce pasbefaiomuii ras. OH BCTymaeT B Peaki(iiio ¢ YyeM Yrof-
HOo W Korma yrogHo. UroOul XpaHnTh (Top, HPUAYMBIBAIOT
CIenuajbHBle COCYObl U3 mapauHa WIN TOKPHIBAIOT CTEHKU
cocynoB ocobbiMu obosnoukamn u3 coegunenuii gropa. C uumn
OH Yyie He MoKeT coefuuaATbess. OJHUM CIOBOM, XJIOIOT
9TOT Ta3 JOCTABJISACT OUeHb MHOIO.

Ot ¢ropa Moryr mocTpajgaTh He TOIBKO Yroidb WIH Je-
peBo, cTewyo, GeroH, Hecropaemsiii acGect. [laxke Boma m Ta
WHoOrfa 3aropaercd, ecau mobamsoctu mogsurcs ¢rop. Ko
BceM IpoumM mpenectaM Top elile oueHb AfoBAT. Bor mo-
yeMy JKUAKAN (PTOp MCHOAb3yeTCA He Tak YK 4acTo.
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».M03r“ CTPAHbI CBEPXXONOAA

Huskumu reMueparypaMm 3ammMmaloTcs faBHO. [lasike cBepx-
MPOBOJMMOCTH y3Ke CTYKHYJIO UATHAECAT jeT. BroinHe commp-
HEBII BO3pAcT.

Yuensle Bcero MHpa M3y4aloT 3Ty TAMHCTBEHHYIO 001acTh,
cleqAT 3a IHOoBefleHHeM BellleCTB, MONABIINX B ONACHYI0 GJm-
30CTh a0COJIOTHOTO HyJsA, MIIYT HOBHIE CIIOCOGBI HOHIKATb,
U3MePATH U yAePIKUBaTh TEMIepPaTypy.

CaMpblii TIaBHBIA Hay4HBIH LEHTD, IMle 3aHUMAIOTCA CBepx-
XO0JIOfOM, HaXO[UTCA B Hamiell cTpaHe.

Ha opmuoii u3 yiamm MocCKBEI B TeHH JepeBheB CTOUT He-
donpmoe 3nanne. Ousnkm Bcero Mupa, 3aHUMAIOIINECA CBepPX-
HU3KAMH TeMIlepaTypaMd, XOpOIIO 3HAIOT 3TOT [oM. 37ech
naxomgurca WHetmryr usnueckmx mpobiem AxajeMunm Hayk
CCCP, specy paGoraoT 3aMeuaTelbHBle YuY€HBIE, IMOHEPHI
(UBMKA CBepXHM3KHX TeMIepaTyp.

B umcTHTyTe MHOrO pabounmx mnoMmemeHuil. Bxogume B
KOMHATy, B KayK[0il — pa3HooOpa3Hble HPHOODHI, pasindHOe
oGopynoBanme — Kak Oyaro mmuero obmiero. Kpome ommoro:
Be3[e CTOAT [ABI0Aaphl, ABIMATCA UMKUI Ta3 — asoT, BOZOPO,
rexuii. Yame yuensle paGoTaloT ¢ MKUOKEM TeIMeM: Befbh UX
MHTEPeCyi0T caMble HU3KHE TeMIIepaTyphl.

Ho Bor MBI yBHAenu coBepmieHHo myctylo KomuHaty. Hm
ofHoro npubopa. Cupar miofW 3a CTOJNAMH, OHIIYT 4TO-TO HA
6ymare. Huraxkux omsiToB, HUKaKMX yCTaHOBOK. Bpoje Hu-
Yero WMHTEPECHOro. A MeKIy TeM MMEHHO 37eCh (PUBMKH-Teo-
peTHKN M3y4yaloT 4Uyngeca cBepxXxojoja. Vsywaior m o0BAC-
HAIOT.

B MUncruryre ¢usmuyeckmx mpoGiaem paboTaer 3aMeua-
TeJBHBIN coBerckuil Pusuk akamemuk [I. A. Jlammay. Mosxno
CKa3aTh, 9TO OH CaMblif BUIHBIA COBETCKHUil (IH3MK-TEOPETHK.
B 1963 rogy arapmemury Jlammay Bpyudim cpasy aBe Kpyll-
Helfimue npemun: JIeHHHCKYI0 — BBICHIYI0 NMpPEeMHUI0O B Hallleil
ctpae n HoGeneBckylo — BHICOIYI0 MHPOBYI0 WPEMHIO IIO
dusure 3a 1962 rom. HobGeneBckmil KoMuTeT 3afBHJ, YTO
Jlanmay momydaer mpemmio 3a paboTHI IO CBEPXTEKYuYecTd
reaus.

Bor 06 atux paGotax MsI B OTOBOPHM.

Ho pasrosop mnpupercs Hauate usgajieka. [Ipumepmo
C TOTO MecTa, TAe MBI BoOOIe Hadaju pacCy:KAeHHA O Be-
miecTBe M TeMmmeparype. llpum cBepXHHBKMX TeMmepaTypax
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'//, 4 — “r ’/////// / (IPOMCXONAT pa3INIHEIE
= 2N 7 / IyfieCHble [PeBPalleHnA.
% F— 5 > AN // Ho cayuaiimo am sto0?
& = Komeuno, Her. Yuennle
A MaBHO TpeIBHIENH, UTO
' BOIM3H a0COMOTHOTO HY-
iIA JOTGKHO HAavaThCs He-
uro HeoOwruaitnoe. IIpen-
BUeTh IpefBUNENH, a
BOT OOBACHUIN He Cpasy.
Jlo6oe BeirectBo co-
CTOWUT W3 MHOKEeCTBAa aTo-
MOB W MojeKyl. B Tom,
Kak oHO ce0g Befer, BU-
HOBaThl MMEHHO MOJIEKY-
ael. Benb oT gBmxenma
, MOJEKYI 3aBHCAT M TeM-
mepaTypa u BEIGOp, ueM
ObITH BeIIeCTBY — TBEp-
- IOBIM TEIIOM, JKHIKOCTBIO,

rasoM, Na3Moil.

ITpu BHICOKMX TeMIepaTypax MOJEKYIbl ABUKYTCA OYEHB
ObICTPO, B3aMMOJlEMiCTBHE MeKAy HUMK HEBeIHKO, UM MOK-
Ho mpeHeGpeub. Ho ueM Temmepatypa Ttela MeHbINe, TeM
Gonbiee 3HauYeHHWe IpuoOpeTaeT HMeHHO B3amMOJeilCTBHE
gactur. TyT-T0 M HPOABIAIOTCA HEKOTOPHe TOHKHE CBOHCTBA
BelllectBa. Horma MoJNeKyA®Bl ABHKYTCA OBICTPO, BTH CBOH-
cTBa ocraioTca HesameuenHsiMu. Ho Rorfla Temuneparypa mpm-
Onmkaerca K aGCoOMIOTHOMY HYJ0, HYKHO BCIOOMHUTE, 4TO
ni060e BEmeCTBO COCTOMT N3 OTHEIBHBIX MOIEKYJ M 4TO MO-
JIeKYJBl W aTOMBI JKMBYT CBoeoOpasHOil jku3HbIO. llpmuem
MHOTOe H3 TOTO, YTO ¢ HHMHU IMPOMCXOAHUT, CIy4YaeTcsa Kak
pa3 u3-3a B3aMMOfleiiCTBWsA, M3-3a CJIOKHOH cBA3M JpYyr ¢
IPYTOM.

CoBerckmit mucarens [lamumn [laHuH Hammcana 3aMeva-
TEJIBHYI0O KHUTY 0 coBpeMeHHoii (pusmie. HaspiBaercs oma —
«Hens6exuocry crpanHOoro wmupa». JlaHuH paccKasbiBaeT
B CcBoeil KHHTe O «CTPaHHOM MHpe» aTOMOB, 0 KaKMX-TO, Ha
TepBHIA B3TJIAf, HecooOpa3HBIX 3aKOHAX, KOTOPHIM OHM MOA-
gnHAlTCcA. «CBOJ 3BaKOHOB» [iig aTOMOB HasblBaeTCA KBaH-
TOBOWl MeXaHWKoii. JTo yKe TpeTHil B Haulem pacckase, Ilep-
BOMY NIOJUMHSIINCE BCE MOJEKYJHl, BTOPOMY — rasel. A Te-
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nmepsr Hacraja oYepedr aroMoB. MuWp aToMoB, OKa3BIBaercs,
Toske ocoOeHHHEI Mup. CraskeM, dYacTHIla, BEIDHIBAACH U3
He[[p aToMa, COBepINaeT «TYHHENBHBIA HepeXom». JT0 UTO-TO
Bpofle JILDKHUKA, KOTOPHIA, BMECTO TOFO 4YTOGH! MEpeBaATH
yepes TOPY, CTPaHHBIM HeBEJIOMBIM IIyTeM OKasEIBaeTcAa HA
Apyroit cTOpoHe ee, MEHYsA BepmmHy. MBI ¢ BaMm Takoro
uyJa COBepUIATh He CMOKeM. A A YacTHUBL 5TO BIOJNHE
mocTylHoe myTeuiectBume, Viu, HampuMmep, TaKod 3amper —
W3MEpHI CKOPOCTh YaCTHUILI, HO He MOKEIIb ONpPEeNnThb, Ie
ona mHaxomurca. [aa oObluHOE KIacCMIeCKOM MeXaHHKH,
K KOTOpO# JIoA¥M NPUBBIKIN Ha TIPOTAKEHHHN CTOJETHH, KBaH-
ToBag MeXaHMKa KajKeTca Haykoil Haobopor. Ho uro mope-
Jaeumlb, TaKOBa IIPUPOJia MHUKPOMEpPA — «CTPAHHOTO MHUpa»
MeJILYafilinX YacTHI BellleCTBa.

Yem Gonbllle dHEPrUsa YaCTHUI[, 4eM BBIMIe TeMIepaTypa
Tella, TeM OJIM;Ke 3aKOHEI, ONpe/IeNgoNIe WX COBMECTHOe I0-
BefleHMe K OOBIYHBIM 3aKOHAM MeXaHHMKM — HAYKU, M3ydaio-
Ileil fABMKeHMe Teld. A caMbIii TJaBHBIL 3aKOH — OCHOBA
KBaHTOBOII MeXaHMKH M BooOlle KBaHTOBOIl TeOpHM — COCTO-
AT BOT B 4eM. JHEPrusd, 0 KOTOPOil MBI MHOTO FOBOPWJIH, Iepe-
JaeTcsl OT ONHOTO Tela K JPYTOMY TOJBKO ONpeqeleHHBIME
MOPILUAMA — KBaHTaMi. JT0 HAIOMHHAET HAILIN JIeHEIKHHIe
pacuetsl. Henwsa samnatuth 3a KapaHmam 3,5 Komeikm.
Win 7'/4 woneiiku. Menbiue, yem KomeliKa, Mephl leHer y HacC
Her. Tak u B oOpalleHWHm MesKoy MOJEKyJaMud W aToMaMi.
OHn MoryT mepefaBaTh JHEPTHI0O TOJBKO OIpefeeHHBIMHA
nopnuavu. CaMad MalleHbKas NMOpPIUA HA3BIBA€TCA KBAHTOM.
MoskHO OTHATH WM IOJYYUTH TPH KBaHTA, MEeCATh KBAHTOB,
TpuHaauaTh. KBaHToB. Ho Henb3da oTmaTs, CKaskeM, iBa ¢ IIO-
JIOBHHOW KBaHTa.

HeanroBasa Teopus saMeuaTelbHO O0'BACHWIA MHOTHE CO-
BeplIeHHO HemoHATHBIe (pakTel. OHa M3yYaeT HE TOIBKO MO-
BeJleHHe OT/eNLHBIX YaCTHI[, HO M BelmlecTBa B mejsoM. Horma
aTOMOB WJIHM MOJEKYJ MHOTo, ia ellle TeMIepaTypa BBICOKas,
MBI He YYBCTBYeM MHOTHX TOHKMX KBaHTOBEIX 3(pdeKToB.
3aTo, Korga TeMmilepaTypa IMOHUIKAaeTCA, MX CTAHOBHTCA BCe
Gonbime. Bor mouemMy mpum CBepXHH3KHX TeMIepaTypax ©
OKa3aJIoCh CTOJIBKO YyecHoro. J[BIIKYTCA 4YaCTHIBI MeJljieH-
HO, TIOYTH 3aMepin, Yike Helb3d IpeHeOperaTh WX B3aWMO-
neiicreueM. TyT-To KBaHTOBGIe 3aKOHHI CHJBHEI, KaKk HUTe.
Yactunsl 00beAWHAOTCA, IBATAIOTCA BMecTe. YueHble o0pas-
HO Ha3BaJM 3TH o0bLefUHeHMsa aHCAMOJAMHU. ITO He MoJje-
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KyJsl m He cOOpHINa OJUHAKOBBIX MOJIEKYJ — BeIeCTBO, a
MpoCTO BPeMeHHbIe 0Gbe[NHeHNA JaCTUIL.

MHoro TamHCTBEHHOTO B 00JIACTH CBEPXXOJOfA PasdbACHU-
Jloch, KOTJ]a CTAJIM PacCMaTPHBATh IOBefeHHe TaKHX 00belu-
HeHmii. Bepgp uwactuisl o0befMHAIOTCH He [JIA TOTO, YTOOBI
mnpocro moObiTh BMmecte. OHU M TaKk HefaleKo APYr OT ApY-
ra. Amcam0ip My3HIKAHTOB 3aHMMAaeTCA OTHMM OOIIUM [e-
JoM. I1o opkrectp. Tak m aHcamMGib YacTHI — CBOeoOpa3HEIH
«opkecrp uactuny, Ho WCIOIHAIOT OHM caMyl0 pas3IniHYIO
«My3bIKy». CBepXIpoBOOMMOCTh U CBEPXTEKYYeCTh — CBOIi-
CTBa TaKMX aHcaMmOueii.

Ho xarwme sxe wacrmukm BxofgaT tyma? Momexynw? ATo-
Mpi? Wianm gvacTuIsl moMesipbue — 4acTH pas0UTEIX aTOMOB?
B mayke cymjecTByer cioBo «KBasu». HBasu — 310 Bpoje,
4TO-TO HaloMHHaloImee. AKafemuk JlaHpmay mTpeamonoxui,
YTO KBAHTHl DHEPTHH, KOTOPHIMH 0OMEHMBAIOTCA Pa3IM4HEIE
Tella, HaloMuHaioT yacTHmbl. ¥ HasBam mX KBasm-uacTHIIa-
MHu. 3aTeM OH Cfiejaj eille Gojiee WHTEpPECHOe I Pe/IION0sKe-
ane. B kakgoM BelllecTBe ecTh CBoM KBasW-uacThOul. M oHm
obpasyioT TaM cBoe coOcTBeHHOe o6benumHeHme. HasniBaercs
OHO — KBa3H-Ta30M.

MosteKyIbl KHCIOPOJa COCTABIAIOT BeIeCTBO — KHCIOPOJ.
Mounexyasr Bomopoaa — Bofiopoa. B aTom camom Kmciopofe
ecTb M KBasum-4acTuIsl, TOJLKO CBOH, KHCJIOpomHBIe., Uem
BBIIIe TeMIlepaTypa Tella, TeM Oojibllle B HeM KBa3M-4aCTHII.
3HaunT, KOTHA BellleCTBO HarpeBaeTcsi, y Hero NpuUObIBaeT
KOJIIMYeCTBO KBa3M-4aCTHI. A Korfia OCTBIBaeT, UX CTaHOBHT-
cs menbite. Toapko He mogyMaiiTe, UTO TeJ0o MPH HATPeBaHAN
crader Gombme Becuts! HBasm-wacTumer Maccoii He o6xa-
JapT, oHH HeBecoMbl. MEI 3aMeTHM, UTO HMX CTallo GoOlblle
TOJIBKO IO OJHOMY NPW3HAKY: NOAHAJIACH TeMIepaTtypa. Bot
u Bee!

Meskny mpoumM, aTo 4eM-TO HamoMumHaeT Temiopod. Ilo-
MHHATe, KaK IpeJCTaBIAIM Iepefady Telljia CpefHeBeKOBhHIe
yuensie? OT Temaoro Teia K XONOJHOMY MePeXOMUT ocobad
JKAIKOCTD — Temiopor. YeM ee Goxbllle, TeM Telllee TeJo,
TeM BBIIIle er0 TeMIepaTrypa. A 37ech Polb TeIJIOPOfa Hrpa-
1oT KBadu-dactunbl. Ho, KoHeuHO, 3TO He 3HAUMT, YTO HayKa
BepHYJIach K CTapoii, 0TBepruHyToil Teopmu. KBasm-vacTuimpr—
9TO pa3BHUTHe KBAaHTOBOI TeopnHu, HOBOIl IepeloBOIl TeopHH
Mukpomupa. Temlopox cumTanm oIpeflesieHHBIM BeIIECTBOM.
A KBazu-4aCTUIH [JIA KasKOro Teqa cBoy cofcrsenHsre. [Ipu
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mepexofe KBa3W-4acTUI[ OT TeJa K TeJy OHU KaK-TO HM3Me-
HAIOTCA.

Korpga remmeparypa Teila HeBelHMKa, YHCJIO KBA3HM-JaCTHIL
rakie HeBeimKo, HeBenmka u ux smeprusa. IlosroMy MoxHO
BHIAACHATH, KaK OHU ceb6a OyayT BecTH, Jajke clenaTh HeKO-
TOpBIe TOUHBIe MoACYeTHl. BoOT, HampmMep, Kak OOBACHUIN
CBepXTeKy4ecTh. UTO TaKoe TPEHHe YKUJKOCTH O CTEHKHU CO-
cyna? Ilepemaua sHeprun. Msr Benn rosopuiau, aro 0es Tpe-
HUA aBTOMOOWIL e30ui OBl MO goporaM GECKOHEYHO JOJITO.
MoKHO BBIKJIIOUHTH MOTOP M IyTeIIeCTBOBaTH B CBoe YHAO-
BouscTBUe. TpeHWA HeT, HeT IOTEpPh DHEPTrHd, 3HAUYHT, U OeH-
3WH He Hafllo CyKUratb. Horga ;KUAKOCTL TedeT II0 TpyOKaM,
OHa OT/laeT DHEPIHI0 CTeHKaM 3Toil TPYOKW. 3HAUMT, ¢ TOYKH
3peHMS Halleill TeOpMM dYacTh KBA3M-YACTHL, Ta3a YXOMUT
B creHku. Ecau TpyOKa oueHb y3Kas, ras Ksasu-yacTui G0y-
JeT MCIBITHIBATH TpeHHe o cTeHKH. B TpyOKy oH He moiifer,
TyZa HPOCOYATCA TOJIBKO MOJIEKYJBI }KUAKoro renwsa. [enmii
oTOpOCHT TPOYb BCe CBOM KBa3uW-4aCTHIBL Torma W TpeHUs
HHKakoro He Oymer, HeueM IepefaBaTh sHepruio. Ho ocroGo-
OUBIINCH OT CBUTHl KBa3W-yaCTUI[, TeJWil oXJIafiWTCHd ellle
ooxpme. He mpaBma sm — mpoctoe oGbsacHenume! Ho sto Bee
Do TOpsI 0 BpeMeHHW, KaK yTBep:kpaeT akajeMuk Jlammay.
CTOHT TONBKO TOBBICHTEL TEMIEPaTypy, CKOPOCTh YaCTHUI| Te-
aua yBeamumrcAa. UV cpasy e MOABATCA HOBBle KBa3U-4ac-
tunsl. Torna, KoHeuHO, BepHeTcsa W TpeHHe. Tak 00BACHAIOT
COBETCKHE yuYeHble CJIOKHOe fABJIEHHE CBEePXTEKYUYeCTH.

Ho cBepxmpoBogmMocTs f0/iroe BpeMsa OcTaBajiach 3arafi-
Koii. BemoMumM, moueMy MeTasnibl IPOBOAHUKH? A, CKakeM,
IepeBo He IMPOBOJUT dIEKTPHYECKUil ToK. BHyTpm Meraiia
CyIiecTBYeT 3JIeKTpOoHHbIH ra3. MHorma roBopsAT W o0 dieK-
TpoHHO# xuaroctn. CHauaja ydeHble IPEANONOMKHIA, UTO
CBepPXIPOBOJMMOCTE IIPOCTO CBePXTEKYyUeCTb OTOH caMoil
aeKTponnoil sxuproctH. Ho sTo o0BsicHeHHMe OKasajocr He
oueHp yOenurennHbiM. (DUNKM NPOM3BENIN CIOMKHBIE IO~
CYeTHl M BBIACHWIM, YT0 SKMAKOCTH JJIeKTPOHHAd CHIBHO OT-
angaercs oT Apyrux. Kak Gbl oHa HM JBHUTaJach, Kak OBl MBI
ee HO OXJOKIAJN, KBa3M-9aCTUI(bI 3JIEKTPOHHON JKHAIKOCTH
HHAKOTIa He WMCUe3HYT. fICHO, 4To HUKaKOii CBepPXTEKYYeCTH
TYT U ObITH HE MOJKeT.

Honro noManu rosioBel Hap 3TuM tymukoM. Ilotom Bipyr
LOABUJOCH PelleHme: 4TO, eClM KBa3M-4aCTUObI 3JIEKTPOHHOIM
HAOKOCTH HHOTTa coefmHaATess napamu? Moker, uM Tak
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yno6uee Gynmer? Torma oHE oUeHL HANOMHAT KBA3H-9aCTH-
OBl JKUAKOTO TelidA, KOTOphIe, OKa3wIBaeTCsd, IIPeAlOYATAIOT
AMeHHO mapHoe aBmkenme. VI TaxuMm oGpasoM MOMKHO 00b-
eMHATL CBEPXTEKYY4eCThb W CBePXIIPOBOTMMOCTb.

Tak m orasaiocs. Bee mier, Kak oOBITHO, IIOKa TeMIepa-
Typa CpPaBHUTEIBLHO BelHMKa. (JT0, KOHEYHO, ¢ TOYKH 3pEHHA
abcomoTHoro Hyda. Hakwe-umbyms —250 rpamycos Ilems-
cusal)

Yr1o smaumt oObiuHo? TeMmmepaTypa majfaer, m COIPOTHB-
fNeHNe HeMHOTO MoHMKaercA. Ho BOT MBI Hmepellid TpaHUIY.
TloBuHYsICH KAKMM-TO CBOMM 3aKOHaM, KBa3W-YaCTHIEI dJIEK-
TPOHHOM KHAKOCTH [APY’KHO O0'heUHHMINCH IapaMid. OleK-
TPOHHAA JKUAKOCTH MTHOBEHHO crajia cBepxrekyueil. Temeps
HNyTh A Hee B NPOBOJHMKe MOIHOCTHIO cBoGosieH. CompoTns-
nNenna Her. Hwuro Goxplle He MeImaeT B3JIeKTPHUECKOMY
roky. OH Mo)keT HATH BeuyHO, Ha PafOCTh KOHCTPYKTOpaM
MOIIHALIX 3JIEKTPOMATHUTOB!

TouHyl0 TeOpHI0 CBEPXIIPOBOSMMOCTH PA3BHJI COBETCKHUIL
MareMatnk m Qusnk — axagemuk Huwromait Hukonaesmu Bo-
rono6oB. Mul He 3pA ckasaim, 94T0 OH (PU3MK W MaTeMaTHK.
Axagmemuk. Boromaio6oB paboraer, Kak Teleps TOBOPAT, Ha
cTeike HayK. TyT MaTeMaTHKa Tak TeCHO CMBIKaercsa ¢ (pu-
3WKOIf, 4TO TPYAHO IOPOH OIpeelnuTh, K KAKOMY Ke pasfiery
HayKH OTHOCATCA OTH BOIPOCHI WM HUX pemeHmsa. Teopus
CBEpXIIPOBOAMMOCTA HEe WpoCTag: OHA CIOMKHA MareMaTH-
YeCKN.

Ho B mgByX cioBax MOMKHO cKa3ath o Heii Tak. Horma
9JIEKTPOHAM MeTajllla CTAHOBHUTCHA «OYeHbL XOJOJHO», OHH Ha-
YMHAIOT ABUTATHCA MapaMu. A uro0BI TaKue Iapel 3aTOPMO-
3WTH, HAfl0 UX Pa30pBaTh, Pa3beIUHATH, TO €CTh COBEPIIHTH
paGory.

CrematTh 3T0 B TAaKMX YCIOBUAX Helb3fl, CAMIIKOM Mala
TeMIleparypa 3JeKTpoHHO# sxupgxoctn. Tax m rynsaor siek-
TpPOHHI NapaMu 0e3 CONMPOTUBIIEHHA.

HoBas Teopus cBepXmPOBOAMMOCTH He TOJBKO XOPOLIO
o0BbsACHUIA BCE, YTO 0 CHX TOpP Kas3aloch HEUOHATHBIM U He-
ACHEIM. Y4UeHBle IpefcKa3allm HOBHle fABIeHHA. U BcKope
9KCIIEpPUMEHTATOPH WX 0GHapykmin. Ito GwII0 GuectsAimeit
nobGefoit Teopun. Beap m06asn Teopua MOJKHA He TOIBKO 06b-
ACHATH 9(pPeKTHl yKe oOHApy/KeHHBIe, HO W TPEJCKABHIBATH
HoBbte. Torfja ona 0ocoGeHHO IjeHHA.



IHCNEPUMEHTANbHDLIE 3ABOTH!

Hacrama mopa mocMorpers, Kak jKe TPAKTHYeCKH YdeHBIE
paboTaloT mPU CBePXHUBKHX TeMIepaTypax, Kak oHm peiict-
BYIOT B DTHX HeoOBIYHBIX YCJIOBUAX, YTO M3Y4alOT, UTO M3Me-
PAIOT.

dro 6ymer BcTpeda ¢ AabCOMIOTHBIM HyleM «JIHIIOM
K JAIYY.

IpoiigeMcs mo naGopaTopmsM HMHCTATYTa (UHUECKHUX
upoGiem. Ito mepefoBoit (PpoHT GOMBIION HAYKH — (PU3UKH
HU3KUX TeMIepaTyp.

VueHBle W3y4aT TYT NOBefeHMe pA3IMYHBIX BeIMecTB
B HeoOBIYHBIX YCIOBHAX CBepxXxoiofa. Bens ellle He Bce may-
YeHo, ellle He BCe y4eHble TOHMIN.

Bor, manpumep, Meramnsl, PaHbme cumrtaln, uTO CBEpX-
TIPOBOAMMOCTh HACTYHIaeT OTHIORb HE y BCeX, UTO 9TO y/el
n30paHHBIX.

A BApyr oKasaiock, 9TO 0UeHb YHCTEHIE METANIBI, paHbIIe
HAKAKAMH CTPaHHOCTAMH He OTJIMYaBIIHECHd, TOMKe CTaHO-
BATCA cBepxnpoBopgHMKaMmu. Hamo Toanko Kak cilemyer oum-
CTUTH X OT IpuMeceii.

B xpumocrarax samur sxupkuit renwmii. Ho temmeparypsr,
NP KOTOPOil OH moABIAeTcA — KOHJEHCHPYETCHA, HCCIeoBa-
reasM Maigo. IlosroMy ¢ KugKMM reameM NPOMBBOJAT pas-
JAWYHble MaHUIYJIAQWH, 4TO0Bl TeMIepaTypa yHajia emie HH-
ske. OgwH rpagyc, gecarsie, fame coThie moiu rpagyca Heas-
BUHA — BOT C KAKMM «XOJIOJOM» MMEIOT JeJlo ydeHEIe.

Hunkuit rexuit npousBomAT TYT e, Ha MecTe. W sxmakmit
a30T B MHCTHTYTe TAK)Ke TOTOBAT CAMH.

IlBe Pabpurm ;KUAKAX Ta30B PaCIONOMKeHEl pAZOM. Asor
nosBiIsercd, Kak oOBIYHO, B peKTHPUKAMUOHHON KOJOHHE.
A sxupkumii renmit MONy4aloT M3 IPHBO3HOTO Tasa. Bosasmie
TasoBeie 0AIIOHEI, 3aTeM KOMIIPECCOPHI, B Ta3 MOJ JaBieHneM
momajaer B TypOomeraHgep.

Copor JIUTPOB JKU/KOTO TelHs B 4aC — MPOAYKIASA 3TOTO
«3aBOZiA».

uaxoro asora Hy:KHO, KOHeuHO, Goabmre. YtoGEI coxpa-
HOTH TOROIBIIEe TeMIepaTtypy Telus, HAJA0 OTPajATh ero
KUAKAM rasoM. Boo0Ie roBops, MOKHO HCIOJIB30BaTh BOJO-
poa. Ho msI 3HaeM mpo KoBapcTBo 3TOr0 BeimecTBa. Bofopos
JeTKO B3peIBaeTcd. PaGota ¢ xugkam BogopofioM TpeGyer pas-
JINYHBIX IPelOCTOPOKHOCTEI.
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IIpyroe memo — »xumakuili aszor. Bor onm moxoutcsa B G0Jb-
moM MeTaIMYecKoM Awioape. IlpaBia, ¢ BUAY H asoT BefeT
cefa OecmoKoOiiHO: KMOMT Ha Bo3fayXe. HeGoxpmue cTpyilKkm
mapa BeipbiBaioTcsa Hapy:xy. Ho ato HuKOTO He myraer.

BrimrecneM u3 peioapa HemHoro jxmpxoctu. CMernHbie
MAaPUKA MOKATWINCE Mo moiy. W uepes ceKyHAy wmcIapmincs.
MnpruM asorom GpsisHeM Ha pyky. Hmuero crpammoro He
npousoiiner! MuMoseTHsIi HeGOMBIIOW 03OT, Kak OyAaTOo Ie-
IOHBKO IPONIINCH [0 PyKe KpanmuBoM.

OT Telljla 4YeJIOBeYeCHKOIro TeJa H(I/I,lIKI/Iﬁ a30T MTHOBEHHO
Beckunaer. Ul cephesHBIX HeNPUATHOCTEeH OPUYMHUTH HE MO-
sket. IIpaBaa, ocoGeHHo 3eBaTh He Hajio. Bce-takm Temmepa-
rypa noutu uro Muayc 200 rpagycos!

Hpuocratsl, B KoTOpHIX ydYeHble J0OGHBAOTCH BCTPeYM C
a0COoJIIOTHEIM HYJeM, Ha BHJ JOBOJBHO mpocThie. B GoibiioM
Anloape — uAKKUN a3oT. BHyTpm ero amap Memblero pas-
Mepa. B HeM — xupgkuii reamit. Ot sTOTO ABI0ApA TAHYTCA
TpyObl HacocoB. Ecim oTKaumBaTh JKMAKHI TelMil, MOMKHO
ellle CHIbHee MOHW3UTHL TeMiepaTypy. Beip u B aTOM ciyuae
camble OBICTPbIE MOJIEKYNBI YJIETy4aTCd. 3HAYMT, KATKOCTH
craHer ellle XolomHee. Tak m goOMpaTCA yueHBIe [0 Hecd-
THIX floieii rpagyca. To ecTs K caMoMy-caMoMy aGCONIOTHOMY
HYIIIO.

Ha opHoit u3 ycTaHOBOK HAC BCTpeTWJ TBEepHBIA Telmii.

Y aroMoB reims TaKiKe eCTh [Be Pas3HOBHIHOCTH — JIBa
uzorona. OHm HaswBaloTca renmii-3 w remwmii-4 (He-3 m
He-4). Undpu 3 u 4 o3Havator, 4T0 aTOM TelWsa B TPH WIH
YeTHIpe pasa THAMKelee aToMa CaMOro JIeTKOro 3ileMeHTa —
Bopopofa. lenmit-3 Haualw wmayyaTh coBceM HefaBHo. Toi-
KOM Y3HaJM eTo JHAING 3a MOCIeHNe AecATh Jer. OH okasai-
CA Kyfa <IOKIagmcTee» OOBIYHOrO M30TONA — renma-4. Ha-
TmpHEMep, JeTKo 3aMep3aeT, HpeBpallaeTcs B TBepfoe TeJo.
Ceepxrexyuectn B HeM Her. KpoMe Toro, aTor pepmkmii mao-
TOII OTJIHMYAETCA ellle PAJOM 0Cco0eHHBIX CBoiicTB. Bor mouemy
y4YeHBle PBAHO BBANNCH 3a M3yueHHe MMEHHO relnsa-3.

B oxymapel 3purennHoit TpyOBI BuAHa HeGoublmas TpY-
6ouxka. Tam nBe ImHEMEM mepexoja. [[Be moromy, uTo BHE3Y
pacmojioyKeH Tenuii-4, a ¢BepxXy Hero HEMHOTO KUIKOTO Te-
ansa-3. OHE 3aMep3aT OPHW DPa3HBIX TeMIeparypax.

Temneparypa mnoHmxkaercd. U BoT IKUAKOCTE MyTHeer.
9T0 KPHCTAIIMKM TBEPHOTO TeldsA 3alolHuAN TPyORy. Tem-
nepatypa OOAHAJNACKH, CHOBA Ilepej IIa3aMy HHIKOCTD,
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Kax-1o crpamno ce6s uyBCTBYellsb, KOTa BOT TYT, PANOM
¢ T0o6oii, pacioNOKeHbl TaKHe CKa30YHO HU3KHe TeMIlepary-
Pel. A mpeacraBbTe cefe, 4TO 3TOT XOJO[ BAPYI BEICKOUHT
U3 CBOETO IOMeIIeHHsA, U3 KPHOCTaTa, U PHHETCA B KOMHATY.
Hamxe crpammo mogymars! Murom Bce 6ul obinemeneno. Hum
OJHOTO KMBOTO CYI[eCTBa He OCTAJNOCH ObI BOKpYT!

Korga-to pmaBHO yueHble CTPeMHINCh IONYYATH OYEHB
HU3KHe TeMIlepaTypll, go0patscd g0 HuX. Temeps 310 He
mpobiema. Temepb oHm Xopolno yMmeoT 3To fAelats. U ysxe
HCIIOJB3YI0T CBEPXXOJOX MJIA TOTO, YTOOH MOMyYllle H3YUUTH
CTpoeHMe BelllecTBa. Belh B CBepXXo0i0fie W pasbITPHIBAIOTCH
CTpaHHBIE IPOIECCH] M HEKOTOpHIe CBOWCTBA BeI[ECTB IIPOSB-
IAI0TCA 0CO0EHHO SAPKO. .

CKOpOCTH [[BMIKEHWSA MOJEKYJ MAJbl, M CaMble COKPOBEH-
HBle [eHfCTBUA HX CTAHOBATCA OTKpHITUAMU. TyT HayuaioT ¥
9IIEKTPHUECKMe CBOIiCTBa BellleCTBa, W MarHUTHHIe. [[oGmpa-
I0TCA fade [0 aTOMHBIX sfep. C HUMH ToMe IPOUCXOIAT
pasiImuHEIe MHTepeCHble IpeBpallleHMs, KOTJa BeIleCTBO MO-
majjaeT B HENOCPeJCTBeHHYI0O OIM30CTH K aOCONIOTHOMY
Hyaio. W xapaelit pa3 ydeHsle oGHApy:KHBAIOT ellle YTO-TO
HHTepecHOe, uT0-TO TojesHoe. CBepxXolof yiKe IpPHHEC JI0-
AAM o4eHb MHOTO JioGpa. B ero mpucyTcTBHM OCYIIeCTBIAIOT-
¢A mopoii caMule cMelble aHTasun. BaaTs xora OH ary.

CBEPXXONOA ¥ TENNOBOW Nyy

Csepxxomox n cBepx:kapa. TeMmmeparypa, Tpm KOTOpoii 3a-
MepaaeT BCe JKHBOe W MOUYTR Bce HeskmBoe. VI Bapyr us stmx
geproroB CHesxkHoit HoposeBn jderut ToHKW ay4, mas kKo-
TOPOTO HeT HUKAKUX Mperpaf, Jyd, CHKUTAIOIUIHI BCe HA CBO-
eM IyTH.

IlomauTe, B 3aMeuarennHoil mMoBectH Amerces Tosictoro
IBa 4elloBeKa PacCMaTPHBAIOT METAINYECKYIO TOCKY, Ha KO-
Topoil mposiKeHs! cioBa: «mxenep apuw. .. mpoGay. ..

l'unepGonoun wumsxenepa Tlapmua? [la, 310 cmeldan wH-
meHep ['apmH — m3o6peraTens, pemmBiImii cTaTh Biambikoi
Mupa.

ITpnGop, 0 KoTOpOM MBI paccKaskeM, B NPHHIAIe APYTOil.
Ho BHemne onu noxosku. I'umepGosons, MpuayMaHHLIH IHca-
Tesiem AnexceeM TolcTeiM, U Jasep, POMIeHHBINH COBETCKAMM
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yuensimu BacosiM 1 IIpoxopoBEIM, IONydMBIINME HEJaBHO
3a a7y paboTy 3BaHMe JaypeaTos JIeHHHCKOH HpeMuM. Cxopo
T0f06HbIe «THIepGONOMABI» MOMAYT Ha 3aBOJILI, 3AHMYT MecTO
Ha KOCMMYECKMX Kopabisax n JajleKnX MasgKax MemIIaHeT-
HBIX ¥ MeK3Be3AHbIX Tpacc. MHOTHe W3 HUX HaZeHyT Ha cels
YexoJ M3 CBEPXXOIONiA.

JlecaTp ZetT ToMy Hasaj ydYeHBIM CTAJ0 fICHO, 4TO OSTOT
ammapaT CcoBceM He BBIlyMKa [OCYKero yma. Ero MmoxHO

n HYMXHO cfieiarb. TolbKO, pasyMeercd, COBCEM He JUIA TO-
10, 9TO0Bl YHHYTOKATh, CHKUTATh, AYIIUTE. CosupgareasHbIi
TPYR — BOT 4eM 3afiMyTcs CBeTOBbIE JTY4YH. Jlyu naszepa yxe
ceifuac o6pabaTbiBaeT MeTaJLIbI ¥ CAMble TBEP/IbIe MAaTEPUAJIBL:
pexer, cBapMBaeT, CBEPIMT TOHUAIINe OTBEPCTHL B oyny-
IMeM CBeTOBOW Jyd4, COODAHHBINI B TOHKHH IYyYOK, TNOJNETUT
Ha MIULIEApAs KHJIOMeTpOB He oclabesasi, MpHAeT K MecTy
HasHAdeHHMs TaKmM ke, KaxmM u Bbimied. Hocmmueckas



-

"
- cBf3b, CBA3h Ha 3emie, MO-
'¢' sker GBITH, Ilepefada Ha pac-
o’ crofgHNM dHepruu — 06e3 Ipo-
," ; BOJOB, 6e3 1OTeps!
- Kax e sTo Bce mpomexopnt? VI mpu gem 37ech abcomaioT-

HBI HYIb?

C mepBHIX CTPAHUI| 3T KHUTH MBI yiKe He pas TOBOPUIN, '
uro [Ipmpofia HamonHMIA BCe Teaa sueprueii. Ho cuenana a0
BechbMa OCTOPOYKHO. 3aIacoB dHEPrum y Telda XOTb or0aBiAll.
A BOT OTHATh ee OHO MOJKeT AaJeKo He BCerya. KnamoBBIX BO-
kpyr mac mHoro. Ho Bor nompoGyiiTe OTKPBHITH HX. 3aMKun —
HeBepOATHO XHTPHIe, KIIOUM TOTEPAHEL, Y ABepell IHOCTaB-
JieHbI MOTyuYue JacOBEHIE.

Ho uemoBex u yMHee W cHJIbHee 3THUX crpaskeit. Tar 1mo-
CTeIleHHO OTKPHIBAIOTCS 3aBeTHbIE TiBepH, 0cBOOOKIAETCS Be-
KaM# CKPHITas DHePrus.

Crauajga MONM HAYYHIACh MONyYaTh JHEPIWIo, CHKNAraA
ropiounme BeliecTBa. IIpm 5TOM MBI HONB3YEMCS IuIpb Kpo-
IleqHOM uacTHileil SHePruu, CKPHITOH B HUX. 3arem pobpa-
AHMCh [0 SHepriM AaTOMHOIL, TepMosiziepHOt. A Ha odepenn
elfe MHOTO APYTHX «OTCEKOBY» KJIaJ0BOil 9HEPTHH, 3aMOJHeH-
HBIX elife Goraue, elie GoapIe.

VI MoJeKyJBl W aToMbl OOMEHMBAIOTCS smeprueil, mepe-
[Al0T ee TONBKO ONpe/iefeHHBIMI MOPIUAMMI — KBaHTaMMU.
MBI IOMHEM, 9TO 5TO OfJUH U3 TJIaBHBIX BAKOHOB (CTPAHHOIO»
MEKPOMEpPA — MHUpPa MeJNpUailllinX JacTHIeR. MoaeKyasl Kak
6Ll HANOMUHAIOT COCY[H C YepTOYKaMm Ha CTeHKaX. MosxHO
POIMBATH COCYH TONBKO JO onpenenentoii geprst. Mamo Ha-
Abells — OH BalpPOCHT elle, MHOTO HAJIbellh — Kak TOJIbKO
IPeICTABATCS BO3MOKHOCTE, COCYJ| n36aBUTCA OT JIUIIHETO.
«ComepsxuMoe» cocyfga — 9T0 DHEPrus. VdeHBIe TOBOPAT TaK:
KasKnoit 4epTouKe COOTECTCTBYCT ompejleleHHEIH 3amac BHep-
run MojleKyasl. Mosekyia MoKeT MepexofuTb 13 OJHOTO
cOCTOAHMA B Apyroe. B aTom ciydyae OHA MM OTAAeT IHEP-
IMIO WM TojydaeT ee. VIHOTa 9Ta DHEPTHA MOMKET M3JIydaTh
¢A B BUJe KBAaHTOB, HaOpHMep, BCeM H3BECTHOrO TeLIa. Nmen-
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B0 Tak Conuile o6orpeBaerT 3eMiI0. A MHOITIA MONEKYIBI MO-
TYT OTHAaBaTh YHEPTUIO PaJUOBOIHAMHU,

9to Bce ObIO M3BecTHO [JaBHO. Ho coBeTcKue yueHbIe
Bacos u IlpoxopoB u amepukaner, TayHc mokasaim, YTo
MOJKHO co0paTh BCIO DHEPIHIO, KOTOPYI0 M3IYYaloT MILINap-
OBl MOJIEKYJ KaKorO-HHOYZAb Teja, B OOMH Y3KWA IYYOK.
Haxpmas Mosexyia BeIiaeT cOBCeM KPOIIEUHYIO IOPIHIO SHED-
run. Hakag-uubyns Menbualinias GyKaimika um To Hapaboraer
6onpmie. Ho korma Bce 5THM JIyym COJNBIOTCA B OJWH TOHKUIL
JIyd4, TO TAKOMY JIydy Io3aBufoBaj Obl mHyKeHep I'apmu!

ITomuute saskuraTennpHoe crexkao? IloiimMamm MBI coaHEY-
Hble JIyudM M HampaBuiu UX B ofHy TouRy. TemmepaTypa
B 9T0il TouKe pasoM mopcKouut. J[epeBo MOKHO IIpoKeub Ha-
ckBo3b. Ho coOupamrca Jayud TONBKO B TOYKY. ¥YCTPOMCTBO
cOBeTCKUX (PMBUMKOB mpeoOpasyeT W3NyuyeHHe MOJEKYJ B TOH-
gatimmit ays. Ero MomkHO 3abpocuTh Kak YromgHO [AalleKo. -
Xorh 3a €cTO KWIOMeTPOB, XoTh 3a Mmumapx! W samonmuts
9Heprueil Ko OTKasa. '

C moMoINbI0 3a;KUTATENIBHOIO CTeKIa MBI co0upaeM cBe-
TOBYI0 9HEPruio, KOTOpas IajaeT Ha Hero.

Ecinm Bce arm nyunm coGepyTcs B OJHY TOUKY, TeMIiepa-
Typa TaMm IOJHUMETCs 0YeHh CHIbHO. To Ke caMoe mpouc-
XOMT M C JIY4YOM, KOTOPHIA HeceT W3jIydyeHUe MOJEKYIL.

Paszunma 3axmniouaercs elje B OJHOM.

CaMmu mo cebe MOJIERYJNH He XOTAT M3iydaTh. VM Hajc
Bce BpeMs mof0pachiBaTh SHeprumo. JIMIIL Torga M3NydYeHme
Oymer HempepbiBHBIM. CTOUT TONBKO IEPECTATH (KOPMUTBY MO-
JIEKYNAPHBIA M3TyJyaTesib, X PasoM MOTYXHET Yy eCHBIA Jyd.
Tak u 3a)KUTaTeNbHOE CTEKIIO HepecTaHeT JielicTBOBATh, CTOUT
JNIIb CONHIY 3afiTH 3a TYUYy.

Bor npu srom u me oboiitTncs Ges cBepxxosofa.

B coBpemennsx «rumepGosionmax» paGortaor rasel, [luas
X0JIofia He HYKHO. A BOT [JIA KPHCTAJUIOB M OCOGEHHO IIONY-
TPOBOJIHMKOB IOflaBail caMble HU3KNE TeMIEPaTypsl, KaKme
TOJIBKO BO3MOKHEL YeM Oimske K aGCONIOTHOMY HYJIO, TeM
Jgydmie paboTaloT TaKue YCTaHOBKM.

Komneuno, He 11060 TBepmoe Teno MOKHO BHIGpATh H3IY-
yareneM. 'ofsarcs Kpucraminl, y KOTOPHX ecTh cialble Mar-
HUTHBIE cBoficTBa. fHeneso, HaUpUMep, OYeHb AKTUBHO pearu-
pyer Ha MarHuTHOe moje. CTOUT TONBKO 3aTPOHYTH KYCOK
JKejle3a MATHUTHBIM II0JIeM, Cpa3y e OH caM CTaHOBHUTCSH
CUIBHBIM MAaTHHTOM. A BOT KPHCTAJIBI KPACHBOTO H3yMpyna
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unu pybuna Bo MHOTO pas ciaGee enesa. Ho Bce-rakm mar-
HUTHOE I10Jie YCUINBAIOT.

N yem GoJbile oHeprum CyMejdd MBI IePelATH MOJEKY-
zaM, teM Gonbie ee Oymer B nyyke. OH MOMKeT CTAaTh CTpAIl-
HBEIM, IPOPE3ATH TOJIY CTAJIH, NPOOMBATH CAMYI0 KPEIKYIO
OpoHI0, KaKasa M He cHmiach nmxenepy [apury. Ho He cromt
aymatb 00 stoM. Jlasepnl JOIKHBI CIYIKHTH Jelly MEpa. Tar
aT0 U Oymer!

BOT Mbl U ¥ LENU

Cnyckamncs MBI K aGCOMIOTHOMY  HYJIO JIOBOJBHO JIOJTO.
3aro mpobeitu B rocrsax y uero mopsmouHo. Ho sto Toabko
9KCKypcnsa. Mul y3Haln Juinp HeOOJBIIYI0 [ONI0 TeX YyHec,
9T0 BCe BPeMsi IIPOMCXOAAT B 9TOM OPMTHMHAJIBLHOM, He MOXO-
#eM HU Ha 4TO Mupe.

ITpaBma, 3a mnocnemmme rofpl €O CBePXXOJofa cCleTela
MeJleHa TaMHCTBEHHOCTH. YsKe He TONbKO yueHBIe, a paGoune
HA 3aBOflaX YBEPEHHO M CHOKOWHO MOJNB3YITCSA TeMIepaTy-
paMm, 0 KOTOPHIX ellle HEeJaBHO € TAKUM MOYTeHNMeM MUCAIA
HayYHbIE JKYPHAJBL.

He tonbko jxupmkmii Bo3Ayx, KUCIOPOS U a30T, K KOTOPHIM
BCe yKe JlaBHO NMPUBHIKIN, HO U KUAKHH TelUil CTaHOBUTCH
MOCTOSIHHBIM W TPYHOJIOOMBBHIM IIOMOIHUKOM UYeJOBEKa.

Horpa Hacraner Bama ouepefib CMEHUTH OTIOB M CTaPIINX
OparbeB, BH B 9ToM yOenutech. [[oaToMy cTomT He mpoImaTh-
cA ¢ aGCONMIOTHBIM HYJIEM, a CKas3aTh eMy

Jo cBujgaHuA!
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