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MUP MPOCTOH
U 3ATALOYHbLIH

C yero Hauvarte?

[lan aBTopa CcTapMHHOrO poMaHA TAKOrO BOIPOCA HE CYHIC-
cTBOBajdo. Haunnats mosarajiocs ¢ caMoro Hadaja: ¢ pokae-
HUA repod WM, 9T0 MOYTH TO 3Ke, ¢ MOMeHTa, KOrka OH HOJy-
Yaj MM,

B mamem ciyvae st HBa COOBLITUA POKOBHIM 00pasom
pasnenenst Bo BpeMenu. I'epoit poawica pambpime, yeM Anam
u EBa; pansme, ueM Bo3HUKJIA XUSHL Ha 3eMiie; paHbie,
yeM noaBuiuch 3emas, Connue u Beenennasa — no Kpaiueit
Mepe B TOM Bujie, Kak Mbt ee cebe mpeacTaBiaeM.

A uma oH moayuyun mosgHo — B XVII B. «Hpecranrii
oremy repoa — roiaackuit xumuxk Horama Banrmcr Bag-
TennMoHT nan eMy uMA gaz HJIAA gas, OpeldoCTaBHB OyIyMUM
6uorpadaM rajath, oOTKyla OHO IOIIO: OT Ipedeckoro chaos
(xaoc, Gecnopanok), nemenroro Geist (myx) mam rommaump-
ckoro gisten (Gpomuts).

Hauatn ¢ Bau-T'eapmonta? Ho Benuruil rosmanmpern »xu,
Korjga copepmaJIcAa liepexol oT ajxumuu K xmMuu. lloaromy,
9706LI XOTh KaK-TO MOHATH €ro MJeH W MHOrHE [pyrde UAed
HOBOIO BpeMeHH, Hafi0 BepHYTbCA Ha3al, B CpeXHNe BeKa,
¥ elle Jajbllle — B SH0XY, KOTOPYI Ha3HBAalOT aHTHYHOCTBIO,
niId ApeBHUM MUPOM.

B ucrtopun, Kaxk Bo BCAKOI o0JlacTu 3HAHNS, €CTh YCIOAB-
mhecd MPeaCTaBJIeHUs, TPAJUINOHHBIe (DOPMYILI, aKCHOML,
KOTOPbie HAJJIeMIT OIPHHEUMATH Ha Bepy. AKCHOMA, BHIHECCH-
HAasf HaMK M3 IOIKOJALI, IIACHT; AHTHYHOCTb — (30JI0TOE HCT-
CTBO» 49EJIOBCYECTBA, SM0XAa pacHBeTa HCKYCCTBa, HAYKH, JH-
TepaTypsl; HAIIPOTHB, CPeIHHE BEKA — BpeMsi 3aCTOA M ymaj-
Ka KyuabTypol. MCKyccTBO, ecild OHO CyIMEeCTBYeT, CIUIOUb
peanruosno. Hayka, ecam oHa cymecTByer, CHJIOIIL aHTU-
HayKa: GorocioBue, acTPOJIOrusd, ATXUMUA..,

IIpocrast ¥ IpUBBEIYHAA 3TA CXeMA TOMe MMeET CBOIO MCTO-
puio. Yl cam TepMuH «CpeiHHe BeKa», W MPOTUBOLOCTABICHUE
HX (JIpeBHEMY MUPY» H «HOBOMY BPEMEHH» BO3HHMKIW B XV
CTOJeTMHE B Kpyrax YYeHBIX-TyMaHHCTOB Bospomuenus.
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«Xopouwo H3BECTHO — W 3TO COCTABJMET ONHY 113 CaMLIX TII-
UHYOLIX wepr 3moxu,— numer akauemux H. WU. Hompag »
wnure «3amag u Boctor»,— 910 Bosponenust B Wramumi,
HpPOCTaBIABIIIE CBOIO KIACCHYECKYIO NAPEeBHOCTh, TEM CaMBIM
OTpHOaTeNbHO OTHOCIUICh K TOMY BpEeMeHH, KOTOpoe OoTje-
JAAN0 HUX BNOXY OT APEeBHOCTH. ITO OBUIH [JiA HHX BCEro
TONBKO «Cpeffiiie», T. €. MPOMEIKYTOYHBIe, BeKa, a NOCKOILKY
IPeBHOCTL — BpeM:I Jyue3apHoe, a HX coGCTBeHHOE BpeMA—
nopa BO3PO;KIEHIIST DTOI JAyde3apHOCTI, MOCTONLKY CpefHuC
BeKa — MpaK, TeMHOTa».

Jlna cBoero BpeMeHn 3Ta MAeiiHasA mMo3unud Oblia ONPAD-
JdaHa W, HeCOMHEHHO, ChI'pajla NMPOTPEeCCHBHYI0O pOAL B TOIl
Goprfe ¢ sacHIbeM LEpPKBIH, KOTOPYIO Belu T'yMaHHCTEHL.

C Tex mop MHOTO BOALI YTEKJIO, HO OIEHKA COXPaHHUJIACL,
craja HcTOpU4ecKoil axcuomoil. HeBosipno soBuImb cels Ha
TOM, 9TO XOYETCH BEIIPAMHTH HMCTOPWIO, OPOIYCTHB OTH TEM-
Hele cpeJHUE BeKa, KOTOPHle TOJBKO MeNmIaloT BHEETH IPAMYIO
¢BA3b MEKAY VueHLIMH ApeBHoctn m PoGeproM BoitmeM, arto-
mucramu J{pesreil I'perun u IixornoMm [lanbToHOM, 9eTHIPEMS
fagajaMi IMIeROKIa — APHCTOTENA M DAEeMEHTaAMU B IOHMU-
Manuum JlaByasse n Mengeneesa.

CrenaTts TO TeM Jerye, 4To MHOrHe IpeismaeHus (QHIc-
cooB # YIEHBIX APEBHOCTH AEHCTBUTCILHO TeHUANBHBI, Gec-
YACHCHHbIe JKe OMNBITH CPERHEBEKOBHIX ANXUMHKOB KajKyTCa
COBPEMEHHOMY YHMTATCHIO TONTaHWEM Ha MeCTe, a HMX CO4Yld-
HeHHA — CXOJNAaCTHKON M TapabapHiiHOI.

OmHako MCTOPHK HAyYKH [OJ)KEH DPYKOBOACTBOBATLCA He
IMONNAME U BIedaTieHusaMu, a gaxktami. «IIpu ompegemenun
3HAYEHHMA BCAKOM smoxu umcropuu,— 3aMeuaer H. M. Hom-
pag,— Heo6X0oauMo KajKJZoe BpeMs OLEHUBATH ¢ TOYKM 3pe-
HNA TOro, 4TO OHO, TO BpeMsd, IPHUHECHo ¢ €000l HOBOTO
B CPAaBHEHHUH C DPEeNBIAYIIAM M KAaKOBO 3»TO HOBOC: cofeii-
CTBOBAJIO N JAJbHelMieMy ABHKEHMIO MK HET».

Yto6er cyguTh 06 3TOM, MHONBITaeMc — HYCTh TPybo,
yCTh OPAGAM3HUTENLHO — IPEACTaBUTh cebe OOIEK XHMHAN
IpeBHETr0 MUPA.

HUcToku

CaM TepMMA «XHMHA» BOSHHK, BMZuMo, B [pesmem Erumre,
32 HeCKOULKO IeicadesieTnit go nameir sphl. Bo BCAKOM cay-
q9ae er0 OOLI9HO ¢BABBLIBAIOT ¢ OCHIETCKUMH CIOBAMU «XaM»
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WIH «XeMH», UTO nepeBoguTca Kak «Erumer», «semasny,
«YEPHBIIH.

He BnonHe sicHO, KaKOH CMBICA BKJIAJLIBAJICA B 9TO INO-
vatue Torga. JomkHo OwlTh, TAK O0003HAYAIMCH KAKHE-TO
HavaTKy 3HAHUA O INpeBpalleHHu BeU(ecTB MOJ fAeiicTBHEM
OrHA, HAKONJIEHHBE PeMeCJeHHUKAMHM 0PN W3roTOBIeHUU
MeAHBIX, OpOH30BLIX, KeJle3HHIX opynuil. B Berxom sasere
(VIII-II BB. g0 H. 5.) yOmOMHHaeTcs yse MIECTb METAIIOB:
JKejIe30, CBUHEI, 0JIOBO, Mefib, cepeGpo, sonoro. Eme 3a mar-
HAJHaTh-IIEeCTHAAATH CTONETHI 0 Hallell pHI ObLIA OTKPHI-
Ta pTYTh — WKUAKoe cepebpoy». ['masyps, cTerso, Mpno, Kpa-
CUTeJM, TPOCThle JIEKapCTBA — IPOH3BOACTBO BCEX 9T HX. HPO-
JYKTOB TpeGoBajio onpejelieHHLIX 3HAHUE ¥ HABBIKOB.
OrpriBouHEIE CBefeHHA 0 HuX BeTpedatorcea y Ilmarona (V —
1V 8. o v. 3.), Apucroreaa (IV B. mo m. 3.), Teodpacra
(IV —11I BB. o H. 9.) u ocobenno B «EcrecTsennoit mero-
puny laa Ilauaua Crapmero (I B. B. 92.), cocrosAmmeil us
37 kHur (raas). llocmemnme raaBel MOCBALEHBI MHHEPAJO-
YHH, METQ/UTYPrUH, XUMUU B COIePIKAT HEMAJIO0 MHATEPECHOro.
IlauAnio n3BeCTHHI He TOJABKO METANIB,, HO W MHOKECTRO
MuHepaioB (aaMa3s, cepa, Kmapl, rumoc, H3BecTs, achecrt,
CTEKJIO U T. I.), COMM MU OKCHALI (KMHOBaph, Kymopoc, KBac-
1BI, CBUHIOBLIe Oexmya, CYpUR M Up.), OpraEAYecKue Belie-
crBa (HedTb, CMONDI, KIIeil, KpaxMaJ, caxap, BOCK).

TaknM o0pa3oM, 0 XUMUYECKHNX BeluecTBax APEBHHI MuD
3HaJ He Tak y MaJyo. Ho cBegenns atu Opuim cyryGo smmn-
pudeckoro cBoiicrsa. Ctporo rosops, 3ro eile He HayKa, a
NpaKTH4YeCKUHl ONBIT — Te cAydaiiHpie, paspo3HeHHbie (He-
penKo — HeTOUHBIe W MpocTo (paHTacTHYECKHe) HaHHBIE O
TOM, T/leé UCKAaTh TOT HJIH MHOH MHMHEPAJ, KAaK NPUMEHATH ero
Hu 06pabaTHBaATE.

Ho, momanyii, oCHOBHLIE JOCTHIKCHHS APEBHCIO MUpPA RE
B DpaKTUKe, B TeopuH. [{0CTATOYHO CKas3aTh, YTO B AHTHYIION
dunocopnu OepyT HAYAMO MAaTEPUNIH3M, MUANCKTAKA, UIES
ATOMHOr0 CTPOEHHUA BellecTsa.

Y Iludaropa (a eme paHbhOIe — y ApeBHMX KnraiueB U
MHAHINEB) Mpl HAXOMUM fACHOe HOHUMAaHME HIASH LPOTHBONO-
JIOKHOCTEeH: CBET M ThbMAa, LIOKON W JOBWIKeHHe, paBoe U Je-
BO€, UeT u HedeT. VI3 9T0#1 MbIC/iW BEIPOCIA HJEA CBH3U BCEro
CO BCeM, MCXOAHOro NYHKTa BCHAKOH AuaiekTuxd. Bce mepe-
XORHT ApPYr B Apyra, saMedaer ['epakiut: ieHb B HOYDL, XOJO[
B TeINIO, 3UMa B JIETO, FOJION B CHITOCTb.

Bropo#i mar B DOCTU/KeHHAU OKDYIHAIOIMIEr0 MIpa — TIO3HA-
HHe ero MaTepualbHOCTH M CYIIECTBOBAHHA TICPBO3JIEMEATOB.
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B VI 8. go n. 5. ®anec MuneTckuit yTBepsKaaj, 4TO TEPBO-
0CHOBa Bcero cyulero — Boga. Ilosnaee AmakcuMeH oTBeX 3Ty
pois Bo3nyxy, Hcernodar — semue, Iepakaur — ormio.

CyMMupys  B3rIARLI  HpefOIeCTRCHANKOB,  OJMIIENONI
(490 — 430 rr. mo ®. 5.) cosga; ydYeRHe O YeTHpex Hava-
Jax — cruxnax — mupa: Bope, 3emue, Bosnyxe m Orge.

Apucrotens BUZoM3MeHW) yueHue Imnefokaa. On oTKa-
3ancA OT OYKBAJLHOTO HpEACTABJIEHHUA O TOM, UYTO MATEpHA
COCTOMT M3 BOALI, BO3AYyXa, orHA M 3emun. [aa Hero oHM
OpeIe BCEro HOCHTENHM CBOMCTEB: Temja 1 XOJOKa, CYXOCTH
H BIGKHOCTH. ITH JIEeMEHTH BXOAAT B COCTAB TeJ, U MX CO-
YeraHHE OOpeleNiAeT Bce pasHooOpasme CBOMCTB MaTepwu.
IIpn atoM Ka)kgas M3 YeTEIpeX cTHXuit obmagaer ABYMs Hpi-
3HAKaMH: BOJla — XOJOOHAA M BJIajKHasd, BO3IAYX — TeMNILIil
u cyxoii... KpoMe werpipex Hauan ApHCTOTeNnh NPUHUAMAN €Ie
Il CyImecTBOBaHMEe BCeolImero mATOro — MEKOEro  «YCHAy
(cymuocTn), KOoTOPLI MO3MHEe CTAJAM HA3HIBATh 3YHPOM, WLl
KBHHT3CCEHITNE,

Hemeno KpuTuKoBaTh 5TH BO33pPeHNMA C BHICOTHI HAMOIETO
XX 8. He cromr, mampumep, ympeKkaTts ApeBHAX ¢irrocodoB
B TOM, YTO Cpefll HX HCPBO3JCMEHTOB HET HH OZUOTO MOA-
JHHHEOTO 2JeMeHTa, T. €. BeIMecTBa, COCTaBIEHHOTO MCKJIIO-
SETENLHO M3 aTOMOB OJHOTO BHJA.

Ho Bpap aM mMeeT cMBICH, KAaK 9TO HOPOH AeNal0T, MO-
AEPHU3HPOBATL HAECH APeBHNX, BKIAAHBAA B HAX CONEPIKA-
1Ime, KOTOPOro TaM He ObUIO N He MOTA0 OBITD.

ABTOpH HayYHO-TIOUYJAPHLIX KHUTL O BOME JNIOOAT IUTH-
posats «Mctopuio sanagwoit dunocofpuu» Beprpama Pacce-
aa. Usnaras ngen (Pajgeca Mniaerckoro o epBOpoICcTBe BOIHI,
B. Paccen saMcyaet: «ITo yTBEpMHK/ICHNE CIAEAyeT paccMaTpH-
BaTh KAk HAYYHYI0O THOOYe3y, U HWPHTOM OTHIOAL He GeceMbIc-
aenmyo. [Baguath JeT Hasaj obmenpusHanHbBIM OLiZto MHe-
HHe, UTO BCE B MJpe IIOCTPOEHO M3 BOJOPOja, COCTARJIAIOIIETO
aBe Tpetu Boxbl» Tak-To oHO TakK... BoT ToapKo HMYEro moxo-
Mero Ha COBpCMENHDLIC IPEICTABICHAA O POJNW BOABI H BOMO-
pona y ®Paxeca Bce-takn He OBUIO.

C moMoIpl0 MOJEPHM3AUWN WHOII pas MLITAlOTCA IPAZATH
BOONAE COBDPCMEHNKBIH BHJ M BCeMY YYeHHIO ADHCTOTEIA O
weTpipex mavadax. Bemurnii ¢unocod apesmoctn Gyaro Oui
HMeJd B BH/Yy arperaTHHE COCTOSHHAA BELICCTBAa: 36MJIA — CH-
HOHMM TBEPAOTO, BOja — MKHJKOTO, BO3JyX — Ta3006pa3HOTO
M, HAKOHEI|, OTOHb — BEIIeCTBA B COCTOSAHMH IIIA3MEL.

Romeuno, ¢mnocodpt mpeBHOCTH HHYEro He 3HAIM HN 00
arperaTHOM COCTOANLYA, HH O NpHUpPOjJe mepsodleMentos, s
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HUX, 3aMedyaeT U3BCCTHLIN comerckmit ywennii B. M. Keapos,
«BaKHO OLITO BHIOpDATH 32 MepBOHAYAJNA TaKMe CTHXUM, KOTO-
pble MOIVIM Kas3aThCA REHCTBMTENBHO TIpeAebHO NMPOCTHIMA 1
aneMeHTapabEIMIy. W mansime: «Yueuuwe Apucrorens o6 aie-
MEHTAX, TaK JKe, KAK M Y4YeHHe ero NpelilecTBeHHUKOB, OBUIO
mpucrnocofiieHo He K TOMY, 4TOObl BBIPAKATh XIIMUYECKAI
COCTaB BEIeCTBa, & K TOMY, 4ToOul B HauBBHoii ¢opMe BLIpa-
MATh B3aHMHYIO CBSI3h M B3AUMHYIO IIPEBPAL[aeMOCTh BCEX
BeHIeCTB B0OOINe, COBEPIEHHO eIlle He U3YyYeHHLIX B OTHENb-
HOCTH». IOCKONBRY dTH cTUXMM ApPHCTOTENb CYMTAT OCHOB-
HBIMM, H3HATAJIBHBIMM, OH JIOIYCKAJ, YTO OHM MOTYT Iepexo-
JuTh Opyr B gpyra. CiIefloBaTeAbHO, BIOJHE BO3MOMHO M IIpe-
BpallleHue BEHIECTB — IPUANNI, KOTOPHIA BIOOCIENCTRHM CTAX
HCXO[HBIM IYHKTOM, TEOPeTHYEeCKoil 0a30ii alXuMHH.

Tperuil mar B IO3HAHWH CBA3aH ¢ OpeIcTaBiIeHmeM o0
aToMe, MeJbuaiidleidl dacTHIe BemlecTBa. ATOMHCTHYECKOE
yuernue Jlesrunma un Jdemoxpura (V — IV BB. g0 H. 3.) 6B1N0
3ateM paszsuHTo Inurypom (341—270 rr. go m. 3.). Ilo Jum-
Kypy, BCe aTOMbl HONOGHBI, HemeAHMBI, HeCKUMaeMbLl, He
UMeIOT Hadajla U KoHila. B 6GiecTanieM CTUXOTBOPHOM TpaK-
rare Tura Jlyxkpeuua Kapa «O mpupone semeii» MBICHbL 0 Ma-
TepRHaNbHOIl HPHpOAe MHUpaA BHIpasKeHa IOCTATOYHO YeTKO:
«Huurto He cmoco6Ho BO3EUMKHYTH u3 HHueroy. Jlykpenuit mo-
Jaraert, YTO aTOMbl PA3UYHBIX BelUIeCTB pasiuyubl 1o dop-
Me — 3THM 1 00bsIcHseTcss pasHoolbpasye cwoiicTs. H upume-
Py, rODbKUE BEIHIecTBA COCTABJICHBI U3 ATOMOB, 00JIaHalomuUX
OCTPLIMH, KOJIOYHMH yTiAaMH,

Duinocodpcroe 3HaYeHNE ITUX PalOT TPYAHO MEePEOLECHUTS.
TI'pedeckiie MBICANTENH CHIFPAJH OrPOMHYI0 POJb B HOCTHIKE-
BMH OOLUX 3aKOHOMEPHOCTEH HPHUPORK, B CTAHOBJCHHM MATE-
PuaNnCTUIECKOT0 MUDPOBO33PEHHUA.

OpRaKo ¢ TOYKM 3peBUA XUMUH HIeu APeBHUX CIAHUIKOM
o6mu, abCTpaKTHEL, HajeKn He TOABKO OT COBPEMEHHBLIX npep-
CcTaBJIeHHI, HO U OT NepBoi aroMucTudeckoil Teopuu JI. Hann-
TOHA, MosABHBIIelics B caMom Hauame XIX B. «ATomMmasa Tteo-
pua [emorpura,— numer Jlaitayc ITonmmr,— Geuma gucTo
YMO3pHTENbHOH M CAUMKOM o6mei.. Memay teM aroMHas
reopus [laabToHa yie mpeficTaBidAia co0od rumoresy, o0LAC-
HAOWYI0 MHOrMe (aKTH HOCTATOYHO IIPOCTO M PA3yMHO».

911 4epTH — aGCTPAKTHOCTH, YAAJIEHHOCTL OT IPAKTUKH A
OmEITA — BOOOINe XapaKTepHbl MJIA aHTHYHOW Hayku. Homeu-
HO, TYT €CTh HCKIIOYeHHs. JHAMEHUTLIE HOCTYaAaThl ApXuMesa
(manGomnee usBecTHBIil: «Beakoe Teyo, morpysemnHoe B uA-
KOCTb...»), ero paGoTHl B 00JacTH MeXaHUKM M TEeXHHKII,
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reoMetplia Epwianga nm cerogasa mopaskaor rayOuHoll m Tma-
TeabHocTnio paszpalforku. Ho 3T0 MMeHHO MCKIIOYEHHA, KaK
OpaBHIo, aHTUYHEIX Y9eHBIX HHTEpecoBaiu NpoGaeMBbl MHPO-
BHe, raoGanbHele. IloTpe6HOCTH «HH3KOUY TPAKTHKH BOJHO-
Badn nx mano. Nasxe IIndaropa, masxe Apxmmena. «He
RMOKHO pyMaTh,— 3amevaer I[lmyrapx,— 4uro cam Apxumejn
IPHAABAN coOCTBeHHBIM H306peTeHNAM Gonburyio ieny. Jas
1ero o OblIH GonbUIell TacTHI0O KAK GBI UTPYIIKA FeOMeTPHM Y.

M mna pgoraszateancTBa HCTHUHHOCTH CBOUX WAEH aHTHY-
IBle yYeHble BOBCE HE NYKAAIHCH B NpoBepKe ompiToM. [lo-
BOABL M KOHTPAOBOAL OTHOCHIUCL K cepe «IucToroy pasyma:
OCTPOYMHBIIT OTBeT IeHWJICA HHIYTh He MeHbII¢ MPABHIBHOLO,
aBTOPHTET 3uaquy GoJbHIC, YeM CChIAKA Ha ONEIT — K TAKHM
cCBIIKaM Boobmie mpuberamu upesshrdaiino pepko. IToTomy-to
caMile HamBHBIC M CTPAHHBIE UM HEPEIKO KUAN COTHHU JIeT:
UX HAKTO He TPOBEPsI, He NOABEPrajl COMHEHWIO, He IBITANCH
pa3BnTh Mad omposeprHYTh. [ake Benuumit ckentuk Jla-
Ryasbe He Cpasy INOBEpPWJ, UYTO BOa He IEPBOJIEMEHT, a
00BIYHOE XUMHMYECKOE COCAMHEHMe BOAOPOAA € KHCIOPONOM.

HemoGoBp K mpaxTHKe, K OUBITY NMeJa, KOHETHO, CBOM
npmunEsl. IIpakTndecknMu mejaMu, MpPOM3BOACTBOM 3aHHMAa-
aach pabbl. Yixe o OZHOMY 3ToMYy NOPANOYRBIN («cBOGOA-
HHlil») 9eN0OBeK HEe MOT MATEPECOBATHCA MONOOHBLIMU BEIaMHM.

Hla m ocoGoit HY;KIH B Hayke NpaKTHKa He ON[yIIaja.
Te orpaEudenHble CBefeHHA, KOTOPHIMH JIOMH K TOMY Bpe-
MeHH pacHOJAraju, OplIM JOCTATOYHH JUIsi OPUMHUTHBHOIO
TTPOM3BOACTBA. A HOBEIe He TpeGOBaNnCh: 3aUeM HYKHA Obina
nmaposas Typbuna I'epora ANeKcaHIpPHIICKOTO, €CIU HMEJINCh
pa6sr?

He yamupurcanno, yTo B aRTHYAOM MUpPE CYLECTBOBAJIO
70BOJLHO cTpaHHOC cocefcTBo. G OfHOIl CTOpOHBI, IPAKTHKA,
paciojiaraBmas M3BeCTHHIM 3aMacOM KOHKPCTHLIX CBeJeHMil
0 MEHepallax W BEI[eCTBAX, PELeNTAMH NPHUTOTOBIEHUS MpO-
cTefllIAX CINIaBOB, CMecell W COeJMHEHUN, IPUMHATHBHEIM 000-
PyZoBaHHEM M KOe-KakaMu mnpmeMamm paGoroi. U Teopns,
BUTaBMAag B cpepax CTONb BEICOKHMX, CTOMH aOCTPaKTHAHIX, UTO
HCOONB30BATh €€ PEeKOMCHEAIIMM HAa TNpPaKTHKe OBUIO 9pe3BEHI-
qaitio TpyaHO. EcTecTBemno, 94To 0bC¢ 3TH JIMHHM IOYTH He
11epeceKaNnCh...



He npsamonuneiiHoe,
HO ueneHanpasneHHoe

Coop 00 anXpmMHHU W AJXHMHKAaX UAET ¢ TNCPEMEHHBIM yCIe-
XOM YyiKe He ONHO cToleTue. IIpOTHBHHUKOM ajxuMuu GBI
Jleonapmo na Burun, okpecTuBmimii ce MCKyCCTROM, OCHOBaH-
HHIM Ha o6mame. CoBpeMenHuIR meTopuk xumuu H. A. @ury-
POBCKHE OCTOPOJKHEe B OHeHKAaX, HO BHIBOJ €ro TOKe KaTero-
pruden: «BKIaj alxuMUM B COKPOBUIOHUIY XWMHYECKUX 3Ha-
HAl He3HAYMUTeNEH, 0 CPABHEHHI0 € THUTFAHTCKUM TPYIOM,
3aTpadeHHBIM MHOTMMHO THICAYAMM HHOTAA TAJaHTIMBEIX N
1300peraTebHBIX A0l Ha MOMCKH (PUIOCOMHCKOro KaMHA).

MosxHO, OfHAKO, HPUBECTH WM MPAMO HPOTHBOMOIOMKHEIE
MHEHHA. (ATXAMHUKH B OOUCKAaX (punocodckoro KaMHsA,— NH-
meT KpymHeAmmnii uTanpaHcKmit ucropur xmmunm M. [kya,—
3adoKuIn PyEAAMERT IIA co3NaHuA xumun... Te mccienosa-
TeJNH, KOTOPBIX MBI HpejicTaBiseM cebe samepTsiMu B Jaabo-
paTopuAX, MOJHBIX PETOPT U IepPeroHAHX Ky0osB.. ObLIN
6eccosHATEIPHO HACTOAUIMMHU TPY:KeHMKaMM Ha HHBe 8HA-
oy, Eme pemntenbree saamMenntoiil I0ctyc JIubux: «Axxn-
MuA HEKOrAa He Onia geM-IuGo ApyruM, Kak XuMmnei; cMme-
muBasg €e IOCTOAHHO ¢ HCKYCCTBOM HPHTOTOBJEGHNA 30JI0Ta
B XVI nm XVII cromeruax, Mpl AellaeM Beaudaiilmyio Hecmpa-
BEJIHBOCTDY.

JTa DOJAPHOCTH ONEHOK, pasyMeercsd, He caydaiina. Ile-
pel HaMp sBIeHHE CJIO)KHO€, OPOTHBOPEUHMBOE M BO MHOTOM
YHAKAJLHOE.

Yeneyenne anxuMueil HamOMHHAeT cpasy W TATYy B Hebe-
JIOMBIe CTpPaHBI, OXBATHBIMYI0 MHP BpeMeH BEJIHKHX reorpa-
¢uvecKEX OTKpPHITHN, B Ge3yMHYI0 CTpacTh K IOMCKaM Kila-
0B, U «30J0TyI0 Juxopaaxky» B Kiompaiikxe.

Ho Bce aro — ammsp ciaGele KoM TOTO GONBIIOTO U
CIOKHOTO AIBJIEHNUA, KOTOpoe HassiBaerca aixumueil. O6nrano
OuIOyT, YTO UCTOPWs alIXuMuu Hacuurvipaet Goxee 1000 mer.
Onnaxo, He puckys omuOGUTHCH, MBI MoKeM HasBaTh 1 1500,
u 2000 seT. AaxuMusa RO3HMKJIA MOYTH OJHOBpeMeHHo B Hu-
trae, agnu, Ernnre 3a HeCKOJNBKO BEKOB [0 Hamedl B3pBL
3areM mepeknHydach Ha Bamwxanit Bocrok. B 111 — IV ss.
H. 2. oHa jocturia Esponbl. A xomen? Yro K, KOHIIOM ajxm-
mun npmHATO cuutath XVI—XVII BB, xo0TA HeroTophie
naen axxmmukon xuad u B XVIII cromerun. [lame moaz:xe.

Ho pemo me TonbKO BO BpeMeHH m B mpocrpanctee. Cpenu
ATXHMHUKOB — BPAaYd W pPeMeCIeHHHKH, OapOHEI U eNWCKOMBL.
yueHble B Kopoau. TpyaEo Ha3BaTh CKONL-BEMOYIL BLIKAIOLLE-
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roca ucropeka (Jlconapmo ma BmAYM — BCe-Takm uUCKIIOUE-
HHE), KOTOPHId He nuaTudl Gbt JaHL 3TOMY BCeolImeMy yBie-
wennio. Apadel [[:xabup ubn Taiian u ap-Pasu (A6y Baxp),
Apnuenna (M6u-Cuna): wcnanust Paitmynn Jlynamin m Ap-
Halbio da Bannamosa, memnm AuasGpext (o Boapmreinr
(Ans6epr Bemuxuin) u Bacwauit Banenmtnn, auramgarunn
Pogmep bBokrosn...

Homeuno, TyT mamo cHenaTs UONpaBKY Ha BpeM#A: BTH
shigatounieca yuensie kuau B IX—XV Bs. Ho B 9ncne tex,
KTO 4COBITAd BJIMAHWe ajxuMndeckux uxpeid, m Teodpact
Hapauneasc (XVI 8.), u HWoranm Pymoand TI'mayGep
(XVII 8.), u Ban-TeaoMont, n JleiiGuuu, u cam cop Mcaar
Huiorow...

Heyssro Bcex aTuX CTOip pas3HuiX Ji0jeil o0beAUHANO
TOJBKO OIHO: CTPAcTh K HAKHBE, HeyeMHas JI000Bb K 30J0-
ty? Ecnu seputs susanTuiickoMy dexcukorpady XI B. Ceupe,
geno oGCTOMT MMeHHO TaK. B ero sHuMKIOmenwnm 3ajfada XH-
M (MIH  aJXMMHM) — «MCKYCCTBEHHOE MOPUTrOTOBJIeHWE
3osm0ta u cepeGpa». Bcuex 3a Ceugoil 510 yTBEpKIOEeHHe [O-
BTOPAJII 1I09TH BCC, KTO [HCAN 00 aJIXHMHM.

Mesay TeMm »To mcxoiHoe MoidoxeHne He TouHo. Pasy-
MeeTcst, Houckn @uaocodckoro kKaMHA (OB Ke — BeIHKHil
MUKCADP, WIH MarucrTepuii), cmocoGHOr0 mpeBpamaTh OOBIY-
nele MCTIE! B OJAaropofHble, BCErfja Obin OCHOBHOH HENIbIO
anxumun. OpHaxo, Kak otMegaetr M. [lxya, adxuMuxnm 3ani-
MaJuch 10 KpafiHel Mepe, eile ABYMA NmpoGieMaMM MepBOCTe-
NeHHON BAJKHOCTI OOHCKAMM JJINKCHpPA JONTONETHH M YHH-
BEpCaTbHOrO pacTROpuTens. Jlerko 3aMeTHTB, YTO HEPBAA 13
3TUX 3aJaY — MeINIHHCKasg, BTOPasA — COOCTBEHHO XHMMHUe-
CKas. Yike 3Jech Tamjiach BO3MO;KHOCTL Bohifopa. M mefictei-
TeJIbHO, HA PA3HLIX dTAllaX MUCTOPHUU LPEeHMyInecTBeRHOEe pa3-
BATHE HOJyYajyu pasEple HANPABIEHNA, B TOM YHcle H BeChbMa
HZaleKue oT mouMcKoB PunocodcKroro KaMed.

Heno, ognako, He ToasKo B 2T0M. Hax cmpasemiuBo oTMme-
waer akaiemMuk B. M. Heapos, BHyTpW aaxuMmm [JOBOJBHO
PaHO CIHOKIGINCH M OQOPMHINCH ABa pPas3iIUYHBIX HaIpaBiae-
Hug. B mepBoM — «300TOUCKATEeNBCKOM» — 3aYaTKA XHUMU-
9ecKHX 3HaHMil OLIZIM TeCHO HepellIeTeHL CO CpeJHEeBeKOBOil
cXxoaacTHROH m Teodormeil. Bropoe — «mpaxTHUECKOE»,—
dopMaiabHe BbiCTYynad B QopiMe aJXHMHUH, pellalio, Mo Cylle-
CTBY, XUMHYeCKHe 3aJauM: COBepPINeHCTBOBAJO ambapaTypy,
paspadaThiBajio XHMHUYECKHMe OpPHEMbI, H3y4aJo IPHPOAHBbIE
MUHEPAJHI M BemecTBa, MOJydYeHALIE B Ja0OpATOPHH.
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Homeuno, anxuMuku HepelKo TONTANWCH Ha MecTe, OTRPH-
BasA JaBHO OTKpLITOE, GECKOHEYHO MOBTOPSAS OXZHO M TO IKe.
Ho Bpan au sTOMy cTOUT YAWBIATHCA. MeTon, KOTODHIM OEM
NMOJE30BAJNCH, COBPEMENHBIE IICUXOMOrH HA3BIBAIOT METOIOM
«11p0o6 U omuO0K» M CIUTAIOT GIHHCTBEHHO BO3MOJKILIM B TCX
caydJasx, KOrjga B pacmopspKeHHH WCCICHOBATeNds HET TCOpHM.

IlyTteBoanoii 3Be3moll aaxuMmKoB ObUTH cJloBa ApmcToTe-
ansa: «Bce Meramanl MOryT mepexomuTh APYr B Apyra, Oyayun
o cocTaBy Gam3Ku OfMA Apyromy». WMesoch elile ykasanue
Ha TO, 49To 4eM O6iaropojHee MeTaji, TeM MeHbIIe B HeM
«3eMaNy», a B 30J0Te ee Her coBceM. Ho anxummkn, mpm Bceit
cBoeit Bepe B ApHCTOTeNs, CMYTHO NpejAcTaBisaian cebe, 4TO
TaKoe «3eMiA» M KaK ee yNAJUTh M3 HeGJaropogHOro Me-
TajNa.

Boo0ite, BRe KOHKPETHOr0 HCTOPIYECKOro HOXXO0JA Hemlb-
31 NOHATH 1M OCOOCHHOCTH Pa3BUTHA AJIXMMUM, HH OTHOCH-
TEJILHO Madylo ee HPONYKTHBHOCTb. AJIXMMHA, KaK T ee
NOKPOBMTENBHHHA ACTPOJOIUA, CYHTAlach TalHOW HayYHKOM,
HAYKOH [IA MOCBAIEHHBIX. ITO OOBACHAIOCH MHOIKECTBOM
npuyuH, VI TpaREnusMy gpeBHelt Marv, ¥ cTpeMieHAeM mopa-
3UTH BooOOpasKeHUWe NOJYrPaMOTHHIX IIpaBOTENeil, KoTopsie
«pura”HCUpoBady paloTel, n Gos3HBIO KoHKypeHUnu. Cxa-
aeM, B KHuTe Kuraiickoro aaxnmuia I1 b, Baii [To-ana «1ly-n
M3aH-TY-HII» ¢noco0 HPUTOTOBJCHIA («IIIIONL GeccMepTusy»
usnomen tar: «Dopma wedu moxoska Ha JyHy, JEIKAIlYl0 Ha
conie. Benniit THrp marpeBacTes Ha ropHe. Tyma ke pobae-
aA10T roiyboro ZpakoHa, a PTYTHOE COJHOE HIpEACTABIsAETcA
PacTOMIEHHOIT JReMIYIRNHOIT; BOCTOR M 3aIafi uc1e3aloT BMec-
Te, M TaK XYHb W NHO KOHTPOXMPYIOT Apyr apyra. Kpacmasa
NTUIIA — OYX OFAs, W OHa CIPaBeNJINBO pacmpeneiser moGe-
Iy ¥ mopaskeHne. U BoT mogEuMaeTcs BOJa, U OTOHL HH3BEPT-
HYT».

Crmenas TONPpaBKY Ha BpeMs, Mbl He CTAaHEM YHUBIATLCA
H TOMY, 9T0 AJXUMUKH BEPHJIA B HOJH3Y MOJHUTB H TOCTOB,
B TO, YTO AJIXUMIK, KaK yTeep:KAad Aanbepr Bemuknit, «goi-
sKeH OLITh MOJYAJMBLIM M CKPOMHBIM U HHKOMY He COOGHIATH
pesynbTatoB cBoux omepanuii... OH JOMKeH TMPABAIBLHO BHIGH-
PaTh MOrofy W 4dacel AaA pabotsi... OH jomxen GuniThL Tepue-
JIHBHIM, IIPHJAEKHALIM 11 BETHOCIUBEIM [0 KOHIA...»

Jaske camprii Geriietii ouepk ThicAdedeTHEH NCTOPHH AJXA-
Mon moayumiaca 6el caiumikoM AauHHBIM. [loaToMy orpaum-
yuMmca cxemoii. Hawamo anmxmmmgeckoro mepuoma B Iiepoue
obbruno orHocatr K 11I— IV Bs. Ho mmpokoe pacnpoctpane-
nue aaxuMmuA moayumia nosgHee. B VII B. apabwi, obnenu-
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HeHIple HociegoBatenamMu Myxammena Omapom u A6y Baw-
POM, 3aXBATHJI OTPOMHBIE TEPPUTOPHH, B TOM YHCIE TaKHe
LEeHTPL KyabTypul, Kak Adexcaugpua n Jmysgu-IMapoyp
(I0nan Ilepcus).

Cravana oHu ToabKo paspymani. «Ecau maykm yuar To-
My, YTO HalUCAaHO B KOpaHe,— YTBEPAAJN OJUH H3 NPOpPo-
KOB,— OHH W3JIILIHM, €CJH e OHM ydYaT APyromy, oHn Ges-
GOMHBL M TPECTYNHEIY,

Opuaro yke K 750 r. oTHOLIEHHe K HAayKaM KOPEHHBIM
obpasoM Menserca: «Myapocts Mupa — 3aGayamas oBOA,
DOTepAHHAA BePYIOLUMH; BO3BPATH €€ XOTA OLl M3 PYK He-
BepPYION{IIXy.

B 310r mepnox ocHoBaH He ToAbKO Barpman, kKpymaedmnwmin
0 TeM BpeMeHaM HEHTp HAYKU ¥ peMeciaa, Ho u VcmaHCKmi
xamugar — aTH BOpoTa, Yepes KOTOpHle YCBOGHHAS apaGaMu
rpeKo-BOCTOYHAA KYJbTypa CTajlla NPOHUKaTh B EBpomy.

Ocobenno Gonploe BIUAHUE Ha pasBUTHE alXuMuu (H 30-
JOTOMCKATEABCKOM, M NPAKTHIECKOH) OKasald COYMHEHUA
Tpex apalckux adxuMuikos: «HHura ceMupecaTH», KOTODYIO
npunucriBalor [I:kabupy u6n aitany, «Kaura raitay u «Huun-
ra Taiigup Taiigy ap-Pasm, «HamoH Bpade6GHOl HayKuU» H
«Kanra ncuensaomux cpefcTsy ABHIEHHH.

IIycte Hac He cMmymjaer ofmiue «TaiiHy. YiKe B DTHUX
MIOCTATOMHO paHHWX pafoTax OTYETIMBO BUIHO, HACKOILKO
JalleKo — Mo  HANPABJICHHI0O K NPAKTUKe — NPOJBMHYIACH
cpeJHeBeKoBasAd HAyKa B CpaBHeHuM ¢ amTH4YHOil. B mocuen-
nEx raaBax «HHUTH ceMuAECATH» COMEPMHUTCA HEMAJ0 HO-
BHIX CBeReHNil o Merajljax W MuHepajax; B paborax Asu-
OeHHK — JOBOJBHO HOZPOOGHBL MepeveHsb JeKapcTs. Ap-Pasn
B «KHure TaiiHy Oemur Bech W3jIaraeMblil MaTepuaj Ha Tpu
vactu: 1) mosHamme BemectBa; 2) mnosHaHMe upuGopos;
3) nosuanune omnepanmii. He mpaega iy, 5T0 HAIOMUHAET YIKe
BIIONHE COBPEMEHHOe jejieHHe: cOOCTBEHHO XMMMUs; mpuboph
M ammapaThl XMMHYeCKUX HPOM3BOACTB; XMMUYECKUE IIpoIec-
CHI, T. €. TEXHOJIOTHA?..

B Espone mupoknii HETepec K aJIXMMHUY BO3HUK HO3JHEee,
pa py6eme XI — XII BB. B Kawoii-To Mepe 3TO CBfA3aHO C
POCTOM TOPOJOB, Pa3BUTHEM TOPTOBIM U peMeced (ocobeHHO
MeTannypruu, MerajinoobpaGorkm m TKadectBa). CosmanTes
IepBble YHUBEPCUTETLI, O0beANHEHNA yduTeledl W yJamExce:
B 1419 r.— crapeiimuit B EBpone BoaoHckuii yEuBepcHTerT,
B 1200 r.— Ilapmxckuit. Kpecrossie moxomsr (XI—XIII 83.),
nosHakoMuiu EBpony ¢ Haykoil m KyabTypoii Busanmrtum;
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L cepeiuee XII B. mosABUANCH TepeBOAH pyKomuceil apab-
CKUX aTXMMUKOB,

C 3T0ro0 BpeMeHH YyBIeYeHHe aJXHMueil CTAHOBUTCA IIO-
BceMecTHHIM., Hak Bcerga B TaKHX CJay4asax, GOJBUIIMHCTBO
nckateneit guirocodcroro KaMHA OLIMIM JUAETAHTAMH, KOTO-
phie BepwiIn, 9TO CeKpeT JTOT OMMCAH B JPEeBHUX AlXUMMH-
qecKMX KHHraX, HO JOCTYyDeH JHINb JIOAAM riyGoKko penn-
rnosHeIM. IloaToMy oHM He CTONBKO padOTaNd, CKOIBLKO MOJU-
Jch, Tafajiv, TBOPWJIM 3aKAWHAHHs, NPuU3blBasg Ha TOMOINH
IoOpLIX M 3JBIX AYXOB.

Ho ve sTu cayuaiiApie JIOOU OMpERCIAIOT JUIO AJXIMMH.
«HecMoTpa Ha HespedocTs m (PaHTACTHIHOCTD MHOFMX WX
npeacrasiesnit,— muimyt I'. CuGopr um 3. BaxeHc,— ayumue
U3 aJXHMNKOB Bce e OLliu yYeHbIMMy.

B camoM pene, B counHeHHAX Toro ke Aunbepra Besnnno-
ro (XIII B.) MBI HaxoAUM He TOJILKO HAWBHBIE COBETLI, KOTAa
BCTaBaTh M B KaKkylo noroay pabotaThb, HO U ONNCAHHe
10poXa, KOMIAca, HOBOJBHO CIOKHEIX aBTOMAaTHYECKUX YCT-
POMCTB.

SHaMEHUTHIM aJXMMHUKOM OBI W JApYroil KpymHeiimmit
yuenplit cpenHeBexosba Pommep Bskon. Ilo momospenmio B
cpecu (a Moxer GBITh, B TOM, 9TO CKpBIBAeT cekper ¢uio-
co)CKOro KaMHA) OH JIeCATH JIET OTCHAEN B HaPHIKCKON TIOPb-
Me u ellle YeTHIPpHAANATH — B aHrauiicko#t, Ero ocHoBHGH
TPYH «3epKajlo AIXUMHU» CTaJ HACTOIBHOH KHWTOIl MHOIMX
NOKOJIeHUil anxmuMukoB. «fl roBoplo,— mucai oH,— 4To OpH-
polla BCerza HMeeT cBoeii HEJbI0 M (GecHpecTaHHO CTPEMHTCH
JOCTHYEL COBepIMeHCTBA, T. e. 30doTa. Ho BclefcTBye pas3nuy-
MBIX CJOyYaifHOCTed, Memaomux ee pabore, MPOMCXOAAT pas-
HOBUAHOCTH METAJIOB...»

B XV 8. 8 Espone nossmioce KHuromeuaranue. Kasa-
aock Obl, pacmpocTpaHeHEHe 3HAHUMA JOJJKHO NPUBECTH K Kpa-
xy aaxumun. Ho mpoucxour HeuTro IPOTHBOMONOMKHOE: KHH-
romedaTane CIOCOOGCTBYeT YTBEP)KACHHI0 W mupovaiimieil
nonyiApuU3anuy aJXNMUIeCKUX Hgeil.

Tyr, opHako, HyHB yTo4HeHuUs., MMeHHO B 3TH TrOfibL
nojly4aeT PpasBUTHEe XMMHUYECKasds IPAKTHKA: COBePIEHCTBY-
10TcA cOoco0sl HoGHIYU u mepepaboTKU PyH, HOILYYeHHA Me-
TQJIJIOB W CIJABOB, “HAUMHAET NIPHUMEHATHCA MOMEHHBIH IIpoO-
1lecc, BHIPaGaTHIBAIOTCA [pOCTeillime IpUeMEl TPOGUPHOIO
HCKYyCCTBa, pacTeT IIPOM3BOICTBO KPACOK M CTEKIa, IIopoxa
M OrHecTpeJhbHOro opyskus. PassuBaiorcsa m Jpyrue objacta
HAYKE M TeXHHKU: YTOYHAETCA KajleHJaph, BBOJUTCA Jie-
CATUYHBIA CYeT,; BOSHHKAIOT ajre0pa M TPUTOHOMETPH,
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NOMYYaloT pacupocTpaHende OyMara W Jachl, KOMOAC H OUKH,
TelleCKOIl W BOJAHAS MEJIBHHUIA...

¥rBepi#aalor, 4To K STHM JOCTHKEHHAM peMecJeHHUKOB
aJXUMHA HMKaK He NpHYacTHA. Bpag iu 9To OpaBMabHoO.
M yxe Bo BcAxoM ciyuae 6eccHOpHO, 9TO 3ITH YCHeXH MpaK-
THKM OKAa3aJIl caMoe Cepbhe3sHoe BO3NeHCTBUE HA AJIXMMUIO,
3HATUTENBHO pacmupus cepy ee AeiicTBUA.

Nper owenp nntepecHniit npomece. Ocrasafack GopMalibHEO
B KPYTY CBOMX HNPHBLIYHBIX mejieit (raaBRasg — IMOMCKH (DHIO-
cofckoro KaMHA), adXMMHA TOCTOAHHO pacIIMpseT KpPYyT
HOUCKOB, OXBATEIBaA 006JIaCTH, KOTOpPHIe, B CYIHOCTH, NPAMOTO
OTHOLIEHHUA K Hell He MMEIOT.

N3 cpegpt anxMMUKOB BHIIIIM MepBhle yUeHBIE-TeXHOJOTH
cpemHux Bexos — BamHouuo Bupubrywuo, aerop «llmporex-
aauy (1340 r.), comepskame#t ommcaEMe JUTbA H JPYruX
MPOHEeccoB, CBA3ARHBIX C HMCMONb3oBaHueM orua, u Ieoprumit
Arpukona, cozgaTellb KaDUTAJIbHOTO TPyAa «/BeHaAmaTH KHET
0 Meraliax», B KOTOPOM 000GIIeH MHOTOBEKOBOH OMNLIT Me-
TAJTYPTHH.

Hanbonpmyio posb B IOBOPOTe AJXUMHUW K HY)KAaM IpaK-
THKH CHIrpaJl 3HAMCHUTHIL Bpaz u pedopMaTop MeHHIUBEL
Teoppacr ITapameasc (1493 — 1541).

Besen 3a moiysiereHJApHBIM CPeHEBEKOBBLIM AJIXAMHKOM
Bacanuem Banenrunom Ilapamenbc c9mTai OCHOBHBIME Ha-
gaJaMNn METaJIOB PTYTh, CEPy M COJib. DBOJIE3HA jKe, MO €ro
MHEHUIO, 00BACHANHCH HAapyIIeHNEeM B OpPraHA3Me COOTBET-
CTBHA MesKIy >THMH Havadamu. ClefoBaTelbHO, X JEYHATH HX
MOKHO OBLIO TOAHKO XMMMYECKHM IIyTeM, BBOHA JIEKapcTRa,
KoTopnie cOoco0CcTBOBAMU OBl BOCCTAHOBJIEHUI) paBHOBecHSA.

Patorer ero monHH anxuMmndecKoi muctukm, ['masHoe Jje-
KapcTBO — KBHHTICCEHIUA, HEeKOoe uyAofeiicTBeHHOE CpescT-
BO, KOTOpOE OH MU3BIEKaJ ®3 pacTeHmii m Mumepanos. Ilpu
TKeNbix 3aboneBaHuAX 0CO0CHHO HOJIESHA 30J10TAA THHKTY-
pa, KPaCcHBIH KOIIOMIHBIA PAcTBOP 8040Ta. MHOrHe CpemcTBa
1pebyror cobuamomenusa ocobbIx (MarHYecKHX) NPeAOCTOPOK-
HOCTeil M TaiHBI, CBA3AHHI C IOJOKeHHAEM HeGeCHBIX CBOTHII
H T u. B ro me Bpema Ilapamensc 4eTKo ompepedus HOBYIO
Heilb XUMAA — OPUTOTOBJEHUE JIeKaPCTB.

C 3Toro BpeMeHN y4eHBIe-XMMHKHM BEIXOJAT NpeMMYyLIeCT-
BeHHO M3 Cpefpl amTeKapeil W Bpauedl, a caM 3TOT HepHONX
poaygacT HaspaHume marpoxummueckoro *. OTcioga BoBce He

* Ot iatreia (rped.) — Jedenmue; 3TOT KOPEHDb COXPAHHJICA B TAKHX
CN0BAX, KAK (MCAAATPHsS, <OCUAXAATPHAY,
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clelyeT, 9TO yBJleUeHWe aJIxuMueit KORYmiIoch. Bapaawii yue-
moiit XVI — XVII cronernii Amgpeac JIuGasuii, MHOTO cHie-
JaBOINA [JIA PasBATHA HMATPOXUMUM, TOPAYO IOAAEpHKUBaET
Bce ocHOBHEBIe umen amaxumuu. M smamenutsiit Bau-I'eapmonT,
KPECTHBII OTCI ra3oB M OCHOBOMOJOMKHHUK HOBOTO HAmpasle-
AAfA — DHeBMOXNMAN (0T IpPeYecKoro pneuma — Ayx, KYHO-
BeHHe, BeTep), OBII He TOJIBKO HOBATOPOM, HO H APBIM MIC-
THKOM, BeDSIOUM B depTeit u OyxoB, HAMP m cuandum.

Ho k namunocru u pab6oram Bam-T'eneMonTa MBI elme Bep-
HeMcA. A moka mompofyeM MOHATH, KaKWe jKe HOBBIC 3HAHUA
npuHecaa ¢ coboil aaXmMus.

Kax 6yaro memuoro. K TeM miectm MeraisiaM, 4TO 3HAJH
ApeBHUE, ANXUMHKM UPNOABMIM elle MBIMIBAK, CYpPbMY, BUC-
MYT, HHMHK, a Takke docdop. Umcao u3BECTHRIX XHMUUE-
CKHX COeIMHEHHiIl VBEJNYMIOCH OPHMEpPHO B [CCATH a3
(mpabpa, cpeim HHX TaKHe Ba)KHBIC, KAK CepHAf, COMAHAA
1{ a30THAsA KHUCJIOTHI, mexodn u T. 1.). [logBuiocks mpocrei-
mee XWMH4ecKoe ofopyAoBad#e W IIPUMHTHBHBIE TIPAEME
npofupHOro MCKyceTBa. K ueTeipeM HayajlaM ApUCTOTeNA
b JoGaBIeHEI CIle TPU — PTYTh, C€pa, COMb.

N Bce? Iloutu Bce. Mtorm war 6yaro ckpomesie. I me
TOJNIBKRO N0 HANINM CETONHAMIENM MachOiTabaM, HO W TO Mep-
KaM TOil 3mMOXH. 3a Te e HCCKOJBKO CTONeTHil acTponmoMus
u ¢usura Gnaromapa paboram Homepmnka u Tamunes, Top-
puuennn u Ilackaxs, I'oirenca m I'yra, JleiiGuuma u Haio-
TOHA MOCTUINIE TOpasno Goiabluero. 3aMeTuM, OMHAKO, W APY-
roe. HoloTom, croineko cheiapmmii B (usnke, OB, KaKk u
JleiitGann, OpTOAOKCANBHEIM ajlxuMuxoM., TaKosa, OYeBHIHO,
JIOTHKA TO3HAHUA: MeXaHMYeCKHe (POPMHI IBHKEHHA PaHBIIEe
M Jlerie HORNAXTCA MOHEMaHWIO, 9eM (ojee CIOMKHBIE — X7-
MHYecKHe,

Ecntu umers B BUAY 5TO — HeMalosaskHoel— obcTonTeNb-
CTBO, TO YCOEXH AJXUMHUHA OKAMKYTCA HE TAKAMH Y CKPOM-
numu. TeM Godee 9T0 JOCTHrHYTHI OBM B PaHHMAA, caM&iil
CJIOKHLI TepHoNi Pa3BUTHA, KOT/la MOMCKH BeJIHCH HA OCHORE
TYMaEHBEIX H IPOCTO OMMHUGOYHEIX NpEJCTaBIeHAN W KasKALIH
mar jaBajca ¢ TpyZoM. K anxuMum BHONHe NpHEMEHIMO TO,
4TO TOBOPHT O cpenHeBexoBhe akajgemnk H. Y. Kompan: «Ye-
THPEAANATE cTojeTHil CpeJHAX BeKoB OHIIM He HEHOONBHIK-
HOCTBIO, a [ABH)KeHHEM; JBMKeHAeM BEJIHKUM, Pa3HOCTOPOB-
HUM; KOHeYHO, AajJeKo He MPAMOJHHENHELIM, HO BCe Ke JBH-
JKeHHEeM, MMeIOIMuM NeleHanpaBileHHOE coflepiamues.
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B NOUCKAX ABTOPA

Bonpeku noruke

[mor Bepmad cumtaer, 4ro chelNlaTh OTKpHITME HHOH pa3
gpolie, 9eM LOHATH, 4TO OHO cHelano. Mcropus OTKpwITHA
rasop — y0euTeNbHOE TOMY JOKa3aTelbCTBO.

Kax HE cTpamHO, HO B paHbIe W I03Ke APYrux ObIN
OTKDBHIT OZMH M TOT e ra3 — Kuciopox. llepBrle cBegenus
o HeM MHI BcrpeuaeM y:ke B VIII B. B Tpaxrtatre KutaiicKoro
anxumuka Mao Xoa. Ilopasutenbuo: KuTaflIsl MpeACTaBIANIE
cebe, uro Kucaopox («HBIH») — cOCTaBHAsA dYacTh BO3AYyXa,
1 HA3LIBAIN eT0 «HeATeNLHBIM HadaloMy». M GbuIo M3BeCTHO
H TO, YTO KUCJOPON COEHMHAETCA ¢ APEBECHLIM YIJeM, I0-
pAmeil cepoil, HeKOTOpPLIMEH MeTadnamMu. Ero yMeau u mony-
YaTh, HCOOJAL3YA COCNTUHEHNAA THOA CEJIHTPEHI.

Bee atn goBONBHO WONEBIE M JOCTOBePHBIE CBEJEHUSA IO-
crereHno 3abpimuce. Jlnme 8 XV B. 0 KACAOPOAE MHMOXOROM
yoomunaer Jleonapao na Bumgn.

Brosp ero orxpoiBact B XVII B. romnasgen [dpeGGeins.
Mo Majio 3HaeM o HeM, HO, CyAA OO TOMy 410 3HaeM, [peG-
Geab — Beiukuit w3oGpeTaTelib W KpynHeii yuenHnit. OH co-
31ad moAaBoiHYW Joary. OO0beM jogku orpaEMueH. BpaThb
¢ coboii Bo3ayX, cocroamuii Ha /s M3 asora, HeBLITOKHO. JIyd-
me HCHoAL308aTh Kuciaopod. M [IpeG6ens, He MyapcTBys
AYKaBo, MOJIy9IaeT ero m3 ceJuTpsl. ITo nmpousomio B 1620 r.,
6onee 4eM 3a CTO HATHAECAT JET OO0 «O(PHUHAILHOIO» OTKPHI-
THA KICI0poa.

Ilo wkpaiimeii Mepe emfe OfAMH Tra3 — XJOp — IOIY4IHJ B
XV . anxomuk Bacuamit BaneATnH, npoxkajuBas mnoBapeH-
HYIO COJIb ¢ MeJHBIM KymopocoM M Ksacmamu. CoxpaHMJIoch
olmcamne 3TOro rasa, MOCTATOYHO TOUYHOE: HMPO3PAYHBLIA Kell-
T0-3€JIeHLIH KHIM ¢ €KUM, YIYILIABEIM 3aaX0M, OT KOTOPOTo
CAe3ATCsH IJa3a H HepIIuT B ropide. Baaemtus cobpax ero
B CTEeKJIAHHEIH COCYH, Aajl OCTEHIThL W jobaBusn Bognl. OGpaso-
Balach OecIBeTHAs JKHUIKOCTH, HA BHUJ BIOJHe Oe3oNacHAs.
Jdro Obla «XJOpHAA BOJa» — CMeCh pPacTBOPEHHOIO XJopa
¢ COMAHOI M XJODHOBATHCTONH KHCIOTAMI.

Hapo mosarate, aJxuMHKH TAK WJIH WHAYE CTAJKUBAJACH
n ¢ CO, IByoKHCBIO yrilepofia, BOAOPOJOM M JADYTUMH ra3aMH.
[lpocto He Moram He CTaNIKHBATHCA: B PeJKOM AlXUMHIECKOM
ONACAHAM He YNOMHHAETCA KaKoi-mnbyms ApIM: Oennlil, Gy-
puift, 3eJeHbIi...
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TTouemy ke rassr oTkpeITH Tak mo3nao — B XVII B.? To-
MY €CTh MHOKECTBO NPUYMH: M TEeXHHUIECKHX (OTCyTCTBHE
aumapaTypl, M3MePHTCIbLHLIX npubopos, onnita oOpalfeHusT
¢ Takoil TOAKOH MaTepueil, KaK rassl), ¥ NCHXONOHIECKHX.
Ilpemxne Bcero, ncuxoiorudeckux. Mplcau npaBoBepHBIX al-
XMMHKOB OBLIN IEJIUKOM MOTJIOLIEHBI 30JI0TOM, BCE OCTAJIBHOE
WX He HHTEpecoBaso. I{ ToMy ke OMM CBATO BEpUINM HEW3-
BECTHO KeM M KOTJia YCTAHOBJIEHHLIM ucTHHaM. IlepBasm ucrtm-
Ha IJIacMia, 9TO BCE Ta3kl CYTh BO3AYX, BTOPAfg — 9UTO YJIO-
BUTh, BBIJEJNTH, M3YYHTh BO3XYX HEBO3MOKHO, a 3HAYMAT,
HeT CMBICJIA M IBITATHCA...

B ToM-TO M cyTh, OOHAKO, 4TO AJAXMMHA — OPH BCEX U3-
Hep/KKaX M TPOTHBOPEUHAX — MOCTENeHHO OCBOGOMKIAIACH
OT MHCTHKH, IepeXoif OT MoucKoB abcrpakumii (tuma duio-
co)cKOT0 KaMHA) K M3YYEHHIO PeajibHBIX MPOLECCOB M ABXE-
Hufl, K PelICHHI0 3a/[ay, MOCTABJIEHHEIX IPAKTHAKOM.

Ms1 ye roBOPHIIH, 9T0 OCHOBOIOJOMKHMK ITHEBMOXHMHH
Ban-I'e1rsMoHT 6BII OTHIONL He CBOOOJEH OT BIAHMHHUA MHCTH-
kn. I TeM He MeHee OH 3aHNMAJICA HCCIeXOBaHUEM PealbHABIX
Bellleif, CTABMJI OHBITHI, HABAaJ IMOJY4eHHbIM pe3yJbTaTaM
BIIOJIHE PEAINCTHIECKOe UCTOJKOBAHME,

Ero sHaMeHuTHIe onbiThl, Hagatbie B 1620 r., 6piam mo-
CTaBJIEHL 110 TEM BpeMeHAM mopasuTeldbHo yMeno. [locraTou-
HO cKa3aTh ((axt moutn GecupmMmepnsiil), 9o Ban-I'enrpMonT
paboTan He ¢ BEUIECTBOM BOOGIEE, a ¢ TOYHO OTMEPEHHBIMH
koaugecrBaMu. OH cxer 62 ¢yHTA AyOOBHIX yIiei U MOJYYHI
orkono 1 d¢ynta 3061, Mamo TOro: ¢ MOMOIIBI0 HECHOMKHBIX
onbiToB Bau-T'espMoHT y06emmiicsa, 9T0 «BO3TyX», KOTOPHIi
opm 3ToM 00pa3oBajicA, PE3KO OTINYaeTcA OT OOBITHOrO.

U Torma oH cmenanm BBIBOX — /I TO# 3MOXH OYeHBH CMe-
JbI#A, gaske pucKoBaHHBIN. «ClefoBaTeNbHO,— 3aINCAN, OH,—
ocranbubie 61 QyHT npeBpaTHINCH B «JIECHOM AYX»... ITOT
IyX, 70 CUX OOpP He WU3BECTHLIN... A HA3bHIBal) HOBBIM NMe-
HeM — rasy.

OGpaTuia 0oH BHHMaHNE U Ha TO, YTO OPY HCIAPEHHU BO/IL
obpasyercss Karoii-ro HoBbiii mpomyKT. «Ilo ocobemnoctam
Jella 32 OTCYTCTBNEM WMMEHH s HAa3bIBAJl DTO MelNapedve la-
30M, 9T0 GJIU3KO K Xa0Cy APeBHUX».

910 mocienHee HaGMOeHUE CHEIAHO, BUPOUEM, MOMYTHO,
A BOT (iecHHIM ayxom» Bam-T'eapMoHT 3aHMMAJCA OCHOBA-
TenbHo, OH CHOEOUANBHO HCKAX 3TOT «AyX» U OGHApYIKUI,
970 OH o0pasyeTcA He TOJIBKO HPU CKUTAHUH JlepeBa MM
YOI, HO M IpU HeHCTBUH KHUCAOT Ha U3BECTHAK, mpHu Oposke-
HUH MOJIOJIOTO BUHA M TPUTOTOBJEHUYU NABA... BaxiHo, ogHAKO,
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apyroe. Ban-T'eAbMOHT OTKpHIT He OPOCTO HOBOE BEIIECTEO,
a HOBOE COCTOSIHAE BeIIeCTBa.

Ilepen; HaMH, HECOMHEHHO, OTKPLITHE KPYNHOe M YpPEe3BbLI-
9aiiHO HHTepecHOe, MO3BOJIAKILIee MMORBECTH HEKOTOphle HTO-
ri. OxaspiBaeTcs, aNxuMud — Opu Bceit cBoedl ciaabocty M
MeJJIMTEeNIbHOCTH — BCE-TAKH pAa3BMBAJach U 9€ro-TO JOCTUT-
aa. HeoObiuna yske cama nocraHoBka sajaun. PaHbuie aj-
XMMHIKHN CUUMTANN, YTO leib npespallenus — 30d0t1o0; l[lapa-
HeNbC BHJCH MX CMBICH B HPHIOTOBJICHHI JeKRapeTs. Bam-
TlenbMonta «iecwoil gyx» HHTEpecyer caMm 1o ceGe — mepBHIil
TPUBHAK TOTO, UTO y XHUMIII CCTh CBOM COOCTBEHHBIC IEJH,
He CBA3ANHLIC HM ¢ HPHIOTOBJICHHEM JEKapcTB, HU ¢ IOJyue-
HHEM 30J0Ta.

Haupme. Onpiter Ban-T'eanMonTa ceiluac KasKyTces dile-
MeHTapHLIMH. Il0 OHI CTadM BO3MOMKHBI TOTOMY, 4YTO ANXU-
MUKH CO3JadH NpocTeiiline NpuGopel, HAKOMMIA OUBIT PaboThH
¢ XHMHYCCKHMM BeIleCTBAMH, 3HAHWMA, KOTOpPHIE HO3BOJHIN
OTIMYMTL «JIEeCHOH IyX» oT Bo3Ayxa. M cam Bo3ayx, eime
IOJrHe ToAbl COXpalisiBIIMI CBOE IIOJNIOJKCHEE TIepROdIEeMeHTa,
BHIHMO, y/Ke He paccMaTpPIBaETCA KaKk HeYTo HCKIITATEdb-
noe — Ban-T'elbMOHT CHOKOHHO CpapHHMBACT €ro ¢ yrieKic-
XbIM Ta30M.

Ho u ycmexu ajnxmmmu, KoHeuHo, He cIelyeT HmpeyBeln-
guBaTe. Tor ke Bau-T'ennMont, onncaia moaydeHue «JIecHOTO
AyXa», CHEMIAT OTOBOPUTLCA, YTO €ro «Ieib3a cobpaTh HHU
B KaKOHl COCYA U HeJb3A CAENATh BHAUMBIM TEJIOM».

Iouemy? HewmsmectHo. Boo6ie ma BpeMa RaM TpHAeTCA
EPUBHIKHYTH K OTCYTCTBHIO JOTHMKU. [[yThe NPHMEHAIOCH C
IaBHHX mOp, Ob1I0 M3BecTHO (06 3ToM B XV B. MMcaj, HAIPH-
Mep, Jleonapmo aa Bunun), uto Bo3Ayx HeobxoguM g «WH-
TapuA» orasa. IloHuMananm aJIxuMuKi u To, UTO OGMMT MeTaJIa
(«xanpOouHALINAY) HMceT HeuyTo ofllee ¢ TropeHueM Jepesa
WIK Y[V — MPONECCOM, B pe3ylibTaTe KOTOPOr0 OCTAETCA
«3eMilsIy — 30J1a.

Ho panpumie nauyunarorcs ctpanmoctu. I'opeRme paccMmar-
pUBaJoCh KaK pa3pylleHue, pacnaj BeilecTBa ¢ BBIACNICHUEM
«BO3AyXay. JHAYMT, M KAJBUMHAUHUA CCTh «pacmafy MeTajlia,
claeficTBHEM dero JO/MKHO OBITh ofpas3oraHue 30JbI I TeX Ke
JAeTYIUX HPOYKTOB.

B 1630 r. xumuk u Bpaw Hlam Peit omyéauxosam cBou
¢ONMBITH U3LICKANUA NPUINH YBEXUYCHHA Beca 0JoBA M CBUL-
1A 0PN NMPOKAJMBAHMMY, TOE HAJl [OCTATOTHO TOIHOC u yOc-
IATenbRoe 00DbAcHeHne (aKTaM. «¥YBelWdeHNe Beca,— MUCAI
OH,— MOKET NMPOMCXOAHTH TOJLKO HOCPCUCTBOM mpubapiieHns
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MaTepun, a yMeHbIeHIle — TOJIBKO MOCPEACTEOM ee OTHSTISA,
HACTOJBLKO Hepa3ielIbHO CBA3AHLI MAaTepUs H THKECTbY.

OdvLscHeRUE DTO, OJHAKO, HMKOTO He 3aMHTEpPecoBajo, a
caM (aKT yBeJdueHHs Beca METAJANa NOpM NpOKaIuBaHRM
aJXUMHKOB HE CMYTHJ: OHM 3Hamu 06 9TOM W paHbme. 3Ha-
I — K HUKAK Ha 9T0 HE PearupoBaji, YOOPHO MPOROIKASA
yTBEPHAATb, UTO NPH OOMKNIe MEeTaMI «PACHAfAeTCH.

Ciaexylomuit »Tan pasBUTHA NHEBMOXUMHH CBA3AH C pa-
GoraMu Tpex aHrauiicknx ydeHmX — PoGepra I'yka, [I:xona
MaiioBa u PoGepra Boins.

Ty (1635—1703) wusBecrenm cBOUMA TpPyJaMm B MeXa-
NHKe M ONTHKE H TOHl ocTpoH, Goje3HenHol Bpammou ¢ Hca-
akoM HruioroHoM, xoropas mamiach BCio sKH3HB. B 06ImmproM
HacJAe iy YYeHOro ecTh WMHTepecHoe counHeHHe — «MHKpo-
rpadusy, rae I'yk mpegBocxutna oIy TeopHio TopeHH.
B Bo3ayxe, yTBepKIAeT OH, HPUCYTCTBYET 0co00e BElIECTBO,
noXoiee Ha TO, 9TO B CBA3AHHOM COCTOSIHHI CONEDKUTCA B
ceJHTpe. ITO BEeUIeCTBO CIOCOGHO «PACTBOPATHY BCE TOPIHE
Tella, HO TOJNBKO HPH JIOCTATOUYNO BLICOKOU TeMmepaType.

3araHunBag couynHeRHe, I'yK ODOJYEepKHYJ], 9T0 3TO JHINL
HAYAJI0 — K 3TOMY BOIpPOCY OH HaMepeH BepHyThcA. llocie
BbIXORa coumHeHmna (1665 r.) I'yk mpoxma moutn cCopok Jer
H ycHIeJ MHOroe cIelaTh B CaMLIX PasidnYHBIX ofJacrsax 3Ha-
mna. Ho K aToll cBoeit pafore om HUKOrfa B JKU3HU He BO3-
BpaIajcs.

IIpasja, Bcero ucpes weThIpe roja mocie Beixoja «Mmkpo-
rpagumy, B 1669 r., mosBuICA TpaKTAaT XMMHKAa W Bpada H3
Oxcopra Txona Maitosa (1640 — 1679) «O ceanrtpe m BO3-
AyMHOM COUPTE CENUTPhi», KOTOPHIA HamucaH Tak, OyaTo
5T0 U ecTh obemanHoe I'ykoM pasButHe ero maeir. B Boagyxe,
nonaraet Maitos, cofep/KUTCA BelecTBo (<«BO3AYWIHLINA COUPT
CequTpHI» ), KOTOpoe CIOCOOHO HOANep/KABATH IOpeBde W He-
00x0oAUMO [ [BIXaHMA JKUBOTHHIX. Her, 310 He caMma
ceJdTpa, a MMEHHO «BO3AYILIHbIE OrHEHHBIe wacTHubly. OBHM
BCTYNAIOT B COEJMHEHNEe ¢ MeTajllaMM M YBeIHIHBAT HX
Maccy.

N MaiioB He mpocTo mojaraer, OR MOATBEPIKAAET CBOH
MBICIH HeJoi cepHeil TOHKAX u ocTpoyMHBIX ombitoB. Ilpo-
CTOi, HO TaKOil Ba)cHBIA IUIA HAYKM NIPubOp, KaK HOrpyHeH-
HBlit B BOJY CTEKJIAHHBIA KOJOKOJ, OO3BOJNAET €My M30JUpPO-
BaTh Bo3dyx. IIpm ropeHma cepni moj KoJOKONOM Boja HOA-
HAMaeTCH — o6LeM BO3JYyXa CTaHOBHTCA MeHbme: Ecam B 910
BpeMA TIOJ KOJOKOJOM HaXOfUTCA MBIIUb, COPEHHe mpexpa-
maeTCA Paupmie, J3HAUMT, BO3AYX OLMHAKOBO HeoOXoMuM 7
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Aas ropenus, M AIA AuixamuA, u ofa 3Tm mpomecca Kak Obl
KOBKYPHPYIOT M&)KIy co00M, CTPEMACH (IOTIIOTHTHY BO3AYX.
Ho vro me Bce. C mopasutenpHoil HaGAIOJATENIbHOCTHIO
MaiioB saMedaeT, 4TO IPY TOpPCHMM ¥ ABIXaHVH PACXOLYeTCH
He Bech BO3AYX, UYTO YACTh €r0, OCTABINAACA HEMCIOIb30BAH-
Hoif, Aerdye oGLIYHOrO BO3JyXa M He IOTIOIAETCA BOJOM.

Hamswe. «Bosgymmeiii compr celuTpoiy MOINIONIAETCA
JerkuMu u kposbio. Ilpn 3TOM BHIEAsAETCA TEIUIO, a OKpPAacKa
KpPOBH MeHsieTcH: TeMHas BeHO3Had NpeBpamlaeTrc B APKO-
Kpacylo aprepuaibiylo. BoiBon? «fl mpupep:uBaiocs TOTO
B3rAfa,— numer MaiioB,— 4T0 M y JKUBOTHBIX, N Y pacte-
Huil ceJnTPARON BO3JAYWIHBIA CIIMPT €CTh IVIABHBIH HCTOYNUK
MUBHA M JLIXaHuAy,

Bee 3To maumcano Gomee dem sa cro yer Ao JlaByasbe.
Onpako B cuiy Tpajuuuy, wiv, 0o MapKcy, «MHepIH MBIi-
JeHUs», caM MailioR TaKuM LPOCTHIM M ACHBIM ONBITAM HAJ
CTOJb TyMaHHOE M IIyTaHoe oGbACHeHHE, 4TO OHO HUKEM He
6bino npuHATO. B TOM umMCiae M TAKMM HOBATOPOM XHMWH,
Kax PoGepr Boitnn.

Pobepr Boire (1627 - 1691) 6wur, GesycaoBHO, geno-
BEKOM 3aMeuaTeNbHLIM. YOeKIeHHBH CTOPOHHUK WMHIYKTUB-
HOro Meroja B (uaocopum, m3obperaTelb MHOTMX HOBBIX
npubopos, GiecTAmuil sKcumepaMeHTaTop, Boilas 1o mpaBy
cYETaeTCH OJHMM U3 cosfaTesdell mHayunoit xmumum. M npu
BCeM TOM Ha Hero He NpPOH3BENH BIEYATIEHHA HHA HOBATOP-
ckae maem I'yxa, A Grectamme oubitet Maiiosa. Mosier
6p1TH, OH 0 HuX He 3HaJN? ¥YBe. C MafioBoM oH OLUI XOpoLXo
aHaKoM, a I'yKk GuINl ero mepBBIM acCHCTEHTOM.

PoGepr Boitns mpuRamie;aid K TOMY MOBOJNBHO pacmpo-
CTpPaHeHHOMY TOT[a THUY GOraThiX YY€HHIX, KOTOpble 3aHM-
MaJUCH HAYKO# A cBoero ynoodbcTBusA. CoGCTBEHHBIE XO-
pomo ofopymoBaEHEe JaGopaTopuy, MacTepa, aCCHCTEHTEHI
N03BONANMA €My BeCTH WCCIENOBAHWSA B CAMBIX pasiHYHBIX
obnactax 3pamnsg, paboTath CHOKOWHO W oGcToATeNsHO. ViMen-
H0 OH MOKasal, 4T0 Ta3, KaK M BCAKOE BENeCTBO, MOMKHO
YIOBUTH, N30NHPOBATH N UCCIENOBATD.

B 1662 r. Boitrs copmyiuponan 3akoH — ONHH U3 mep-
BHIX B ncTopun Hayku Boobme (rpaxtar V. Helotoma «Marte-
MATHYECKME HAYajJa HATYPadbHON (uiocopuns NOABHICA
mumb B 1687 r.), msnecTHHMI mox mMeHeM sakoHa Bofina —
Maprorra. Eme pansme, B 1661 r., soimura (B mepBoM uafa-
HIM AHOHAMBO) ero 3HAMEHHTAs KHHra «XHMHK-CKEeNTHK»,
cofleprRamiag KPUTUICCKMII aHAJH3 B3MIANOB HOCHefoBaTeNCil
ApweroTens, aTXMMUKOB A HATPOXAMHAKOD.
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Hago ckasaTs, 49To K 3TOMY BpeMeHW HepasGepuxa Bo
B3rIAZaX JocTuriaa Ipedena. Ueroipe mepBosieMeHTa Jpes-
Hux (Bofia, 3eMJIsA, BO3AYX U OrOHb) KAaKUM-TO 06pasoM Y MU-
BaJHCh C TPeMA IPHHLUNAMH QJIXHMMUKOB: PTYTbIO, cepoil n
COJIBIO.

[locTaBuB mpAMble, TOYHO C(HOPMYTMPOBAHHLIC BOIPOCLL.
Boiins y6enuTenbHO MOKa3as GeCHOMOLIHOCTh M JKJIGKTHY-
HOCTL cylecTBYlomux npencrapienuit. Ho 9to eme Bammee,
OH [la7d TaKoe OIpeJelIeHUe 3JMEMEHTa, KOTOPOe He MOTOPAIOo
cBOEro 3HaYeHNMA M ceiivac. «fI mommmar mox sieMeHTaMH,
B TOM CMBICHI®, KaK HEKOTOPble XMMUKK ACHO TOBOPAT O HPHH-
LHOax, ONpefelieHHble, ePBOHAYAJLHEIE H MPOCTHie, BIIOJHE
HecMelIaHHBIEe TeJa, KOTOpHIe He COCTaBJIeHbI XPYr M3 Apyra,
HO OPeJCTaBIAIOT cO00i Te COCTABHBIE YaCTH, U3 KOTOPBIX CO-
CTaBJeHEI BCO TaK Ha3bIBaeMble CMCIHIAHHBIE Tejla M HA KOTO-
pble HOcHefHNe B KOHIIE KOHLOB MOrYT OBITH PA3JIOKEHBL».

Hasamnocs, Temepr mnociexyer claeqyoLiuii mar: DepBo-
37eMeHTaM JIpeBHHX M HavajJaM (IPUHIMIAM) AaJIXUMHUKOB
Boiinp nmpoTuBomocTaBUT 9JAeMeHTH B cBoeM nomumammn. Ho
Boiins He pemaercs ux HazsaTh. U mpeBocxongHoe ompefe-
JieHHe, He IOJKpellJieHHOe HNpUMepaMi, MOBHUCAET B BO3XYXe...

Herati, o Boaayxe. Boiinb mosTOpAer crapsie, HaBHO H3-
BCCTHBIE ONBITHI: HMpoKadmBaer Merauinl. M moxyuwaer, ecte-
CTBEHHO, T€ ’Ke De3yJbTaThl, 9T0 MHOTrHE HCCAEef0BATeNH O
HCTo: BEC MeTaJUIOB yBeauuuBaercs. Bpoge Oe1 sicHO (TeM
6onee, uro paborei I'yka m MaiioBa eMy 3HAKOMEI): MeTajll
COeMUHWICA ¢ BO3AYXOM WM KaKoi-To ero uacroio. Ho Her,
5TOMY TIPOCTOMY M OY€BHJHOMY BBIBOAY Doilip mpegmoumraet
TpaiuTHOHHOe O0bACHeHWe aaxumukos. OH mojaraer, 4TO
B 3aIlaAHHYI0O PETOPTY — CKBO3b HOPHI B CTeKie!— mpowmuia
TOHJalimiasg OTHEeHHAasg MaTepua OT yrielf, Mpuiwijga K Me-
TAJJIy U YBEJUYHJIA BeC MeTAJLINYeCKOH «HU3BCCTHY.

Ipoiiner Gomee 80 mer, 1 Muxaun Jlomonocos, mosTopHUB
ATH ONMITHI, 3amUIIET B KypHadAe, 4T0 «ciaaBHoro PoGepTa
Boiina MHeRMe JIoKHO, n60 (€3 HPONYCKAHUA BHEINHETO BO3-
AyXa Bec COMUKEHHOTO MeTajjla OCTAaeTCA B ONHOH Mepes.

Ho omm6ku m c¢1abdocTu He MOTYT 3a4€pPKHYTH IJIaBHOTO.
«Boitne meraer n3 XUMHH HAYKy»,— oTMedaer ®. JHrenbc.
«boiiap nomien ObITh HA3BaH OCHOBaTelIeM COBpeMeHHOIl Xm-
MUH...»,— Ouier pugHeimuit mcropur xumun P. Ilaprumr-
ToH. Bo-nmepsrix, Boilnlo npuHATIeKUT MHEHHEe, UTO XUMUA
JocToiiHa M3ydeHHA ¢ TOYKH 3peHHs ee COOCTBEHHEBIX Ieieil,
a4 He KAK BCLHOMOTaTeNbHOe CPEACTBO MeJNIUALI MIM aJxn-
Muu. Bo-BTopsix, ol BBEJ B XHMHIQ CTPOFMH DKClePUMEHTATL-

21



Belit Merom. V1 Hakomem, oE jan scHoe ompefiesieAHe 3JIe-
MeHTa.

Tyr, onEaKo, HyXHA OCTOPOMKHOCTE. EciM oguH H3 OCHO-
BaTesleil HayYHOU XUMHAW He OTIHYAJICA MOCIeI0BATEALHOCTHIO
B NIPOBeACNHM HOBHIX ujeil (0H, HampuMep, pasfgeliaa MHOCHE
3a0NyKIeHNA AJXUMAKOB), TO HAWMBHO ObLIO OBl JKIATH TO-
cIeOBATEIBHOCTH OT yYeHBLIX MEHee OPUTHHANbHEIX,

310 ¢ 0coG0il HATAAZHOCTHI0 OPOABUIOCL B HCTOPUH C
¢aorucrorom. Coapgatensa (IOrHCTOHHON Teopud HEMEIKOTO
Bpauya n xummka l'eopra Ipacra Ilrtans (1660 — 1734) me-
Korjja MMEeHOBAJIN peaKOuoOHepOM, a ero Teopuio — Helemoil
U BpeHOI,

C atam tpypmo cormacursea. lltann Geim 4esmoBexkoM Ap-
KOro TajlagTa W pearoro tpymoiiobua. O cyMelr cobpaTh B
e[UHOEe TeJoe, CACTEeMATH3UPOBAaTL M OO0OOMUTL OrPOMHEII
MaTepHmall, HaKOIJIeHEDIA ero mpeflleCTBCHEHKaMU.

llltans npmumam, 910 B COCTAB BCeX TOPIYHX TEJ BXOAUT
HeKaf orHCHNaa Matepus — (uoructon (ot rpedeckoro Pphlo-
gistos — ropamunii, csxmraemurii). Ilpu ropemmu m mpoxaim-
BaHHUY 3Ta MaTepHA YICTYUHBAETCST, OCTAaBJIAA B OCTATKC
SIEMEHTAPHYI0, Ae(IOTHCTIPOBAHHYIO Maccy.

Ctporo rosops, TYT Het Hudero ocobento mosoro. [opio-
9ec HAUAMO (HOR pPasHLIMU HA3BAHUAMU: cepd, 'KUPHAA 3eM-
as) ¢urypuponasio B TPyHaxX aJXNMUKOB W paHBIIe. 3aciyra
Mtana coctosana B TOM, 9TO OH He CTaJ CBA3KLIBATHL TO HA-
9ajlo0 ¢ KAKHM-TO OTpejeleHHLIM BellecTBOM, a BO3BCI €ro
B npurnan. Ilpu ropenun Ten, cornacuo llrasio, daormcron
N3 AUX yJeTydHBaeTcf, mponsnodsa «6nicTpoe BUXpeobpasHoe
ABMEHUE», W, COGHMHIACL ¢ BO3ZyxoM, obpasyer To, 4TO
Ha3bLIBAIOT INIaMeHeM 1IN OTHEM.

U3 Bo3ayxa, B KoTopoM IOTHCTOH paccesics, €ro Helb3st
BHEJANTh XMMUIECKHM TmyTeM. JToii cmoco6HocThIO 06127310
TOBKO pacTeHnsd, OTKyJa OH INepeXOJuT B JKUBOTHBIE Opra-
HU3MEL.

Ulrane wmoaarad, ato B HauGoiaee umcTOM BuEe (AOTHCTOH
conep:kmrcas B caske. Her, om He cuuTax PIOTMCTOH yriaepo-
IOM WM JI0GKIM NpYruM KOHKPETHBIM BemecTBoM. U B To iKe
BpeMa BCerfa IOM4epKMBAJ, STO «TOpHYas CyOCTAHIIHsI, I
cnocoGHOe NPOMSBOAMTE OrOHB HAYAJ0,— HE TOJIHKO HEYTO
IeficTBUTENBbHOE, HO U HEUYTO TeJecHoe». OH yTBepKIAX Jajke,
9T0 3TO HPOCTOE BEMeCTBO, M, CJIELOBATEJIbHO, OHO HUKOMM
obpasoM He MoKeT OLITH Da3jioKeHO HAa COCTaBHEIE HaCTH.
Wrak, Qrorncron, moab3yAch COBPEMEHHLIM H3LIKOM, JICUYTO
BpoOfie AaHTUKMUCIOPOIA, KUCIORORA €O 3HAKOM MHEYC,
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OuennBaa pabGorpt Illrtans, MoscHo, pasyMeercs, Aeiath
yoop Ha TO, YTO TCOpUA €ro OUIMGOTIHA, 4TO (PIOTHCTOHA B
npupone Her. OfHAKO OPY KOHKPETHO HCTOPUIECKOM HOZXOAE
oKaykeTcH, 4T0 ()JIOTMCTOHHAS TEOpPUsl — MepBag B HCTOPHH
XMMIIH TCOPHsA, KOTOPaA MO3BOJMMIIA HPOCTO (XOTA M OMHOOY-
Ho) O0LACHHUTH OTPOMHYIO Maccy PaKToB, paccMaTpusaTh
pasHoo06pasHLIC XMMHUYECKHe MNPOLECCH ¢ eJUHOl TOYKu 3pe-
ousa. 11 B 5TOM CMBIcie OHA HMeJa BBHIAIOLIEECA MCTOPHMC-
ckoe suauernue. Xumusa, nmo caosam PD. JErennca, «...0cBoGO-
AllIach OT @JIXHMHH HOCpe;cTBOM  (PJAOTHMCTOHHOA Teo-
pHAD.

PaGotsl nocinenonareneit llltana nopa’kaoT HeBepOATHHIM
coueTaHNeM HAWBHOCTH M 3IPABOrO CMLICJHA, 3a0JIymEAeHMI,
NIYDINX clile OT AJXHMUH, M JOBOJbLHO OOCHIMPHEIX NpaKTHYe-
CKHMX 3HaHUIL.

Teopnu ¢aorucrona ¢ caMoro Hagajia NPEeACTOANO BLIEP-
;KaTh cepbeaHoe ucnooitamEme. He tak-to wmpocto Gvuio ob6Ha-
PYKUTb, YTO NPH TOPeHUH BEC Tell yBeJHMUHUBAEeTCs, Belb
OCHOBHOIl MPOXYKT TrOpeHUA — rasbl — MOYTH He NBITATHChH
ynapnusath, OfHaKO OpH RadpUuHANM (T. €. OPH OKHCIe-
HHM METAJNOB) 3TO BHJAHO COBEDIIEHHO OTIeTaAHBO. YTO iKe
noiy4aertca? llomyuaercs, 4To mocie Tore Kak (HIOrHCTOH
yiery4uBaeTcs, Bec TeJ Bospacraet. fIBHeLN abeypn?

Huuero nogoGuoro. Cropounuku IItams Toipko moskn-
maior mmevyamu. Ilpocro daorueron ouens aerxmii. Ho,
ONpOCTHTe, H B 3TOM CJHydae.. XOpOLIO, OH HE HMeeT Beca.
IlomunyiiTe, Bce paBHO KOHIB ¢ KOHLAMH HE CXOMSTCH,
apudMeTHKa — Hayra TogHas. Hy 4To K, 3HayuT, y HEro oT-
punatennusbrii Bec. Orpunatensusiit? Torga nouatro. Teneps
CKEeNTHKN IOJHOCTLIO YHOBJIeTBOopeHH. HoHewHo, HMKTO U3
HUX HUKOTHA He BHAEA TCJ ¢ OTPMOATENLHHIM BECOM, HO IO-
9eMy HeT?..

W tem mHe MeHee Bce He Tak npocto. Ulrans cmenmanbuo
npegynope;kaad, 4to (PAOTHCTOH — MaTepHsa TOHKasg, oOHapy-
KATH ee U BBHIAENUTH XMMHUYECKHM OyTeM HeBo3MokHO. OfHa-
Ko egsa s He Bce xumMmuku XVIII B. ycMarpuBaloT CBOIO
IIaBHYIO 3aJady B TOM, 4YTOOB H30JMPOBATh HEYIOBUMBIiL
duorucToH. ITH NONLITKH caMi Mo cefe OLLIHM CTOJMbL 3Ke 6e3-
HaJeKHB!, Kak mouckn ¢uiaocodpcxoro kamHa. Ho Gecempic-
JeHHLIMU OHM He O6puIM. «..DIormcToHHAM TEOPUA,—~— MHCAT
@. Iurensc,— CBOEil BEKOBOH 3KCHEPHMEHTANLHOH paforor
BOEpBHIe JOCTABHJIA TOT MaTepwaj, ¢ HOMOMEI0 KoTtoporo Jla-
Byasbe cMOr OTKphITH B moaydenHoM Ilpmceraum wucaopose
peaibHBIH aHTHNOA (PAHTACTHIECKOro (DIOrHCTOHA...»
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Qaornctor Gl BCIECTBOM HACTONLKO TAWHCTBEHHALIM,
uro gaxxe Hltaxe sman o meM owemp Maso. Opmako ¢ caMoro
Hauala OBII0 fICHO: UCKATh €ero HAJ0 B BO3AYIIHBIX (CTH-
XAAX», TAE-TO TaM, I7e BUTAN «JIeCcHoit Ayx» Bam-I'eanrMonra,
Ha3BAHHKIH HM CTPAHHEIM CJIOBOM «ra3». TaKk BO3BHHOK y XB-
MHKOB NOBHIMIEHHBI HETEPEC K HCCACIOBARMIO HTHX OCOOHIX,
HOYTA COBCEM HEM3BECTHHIX Tel.

Ensa nu me rmaBHOe mpenATCTBHE, ¢ KOTODHIM OHYM CTOJK-
BYJIHCh Cpasy,— OTCYTCTBHe ammapaTypel. HoHeuyHO, K TOMY
BpeMeHN rassl y:Ke He cumTajanch HeymopumeiMu. B XVII s.
¢ ragamn paGoramun Ban-Teasmont, Boias, Mapuort. Opnru-
HAIBHOE YCTPOACTBO — MHEBMATHYECKYI0 BAHHY ANA cobmpa-
HAA rasoB HAJ BOJOH — OPEIIOMEII AHTIUNCKIH CBANIeHHHMR
Crmeen Teitnic. Ogmako m M. JloMoHOCOB (B COPOKOBEIX TO-
pax XVIII B.), m [. IIpucrau (B BOCHMHECATHIX) DOMb-
s0BaNECh OHIYbEM my3eipeM, llomany#, Toasxo JlaByaswe
HEMell [OCTATOYHO Xopomyio nabopatopmio, rie GOJLIMHAHCTBO
npuGopoB W ammapatoB OBUIO ero coGCTBEeHHHIM H300peTe-
HHEM.

Tem He MeHee M Ha 2TOM BechMa HecOBepHIeHHOM o0opy-
nosaauy xuMuxkaMm XVIII B, ymanocs moayduts HeMajlo BHe-
waTnawmux peayastatos. C 1741 r., xorma M. Jlomomocos
HaYaJX CUCTeMaTU9ecKHe BaHATAA XuMueil, OH wucciefoBal
npomecchl KajlbIMHANMYM MeTajyios, cofpaj MHTEepeCHEIE CBe-
ReHus o6 asoTe W ero OKACIAX, YCTAHOBWI (HA CTO C JINIMIHAM
set npenBocxuTuB paGorsl Bam-nep-Baaanca), ato npu Goab-
HIOM CKaTHU JaBleHHe BO3[lyXa Y€ He HPAMO MpoHopHHuo-
HAJABHO €0 IIIOTEOCTH.

Wasecrrntii arraniicknii yaensit Ixosed Bask B 1792 r.
moBTOpUA u paspua onbiTel Ban-IemsMonrta. [leiictBya kuc-
I0TaMH HA M3BECTHAK, O HOAYYWI YrileKuciapiii ras {(«Ppuk-
cupyeMplii BO3AyX»), AOBOABBO HOAPOGHO HCCHEROBAL eTro
CBOMCTBA M MOKa3aj, YTO 3TOT ras NPUHIANNAJBLHO OTIHYAET-
¢ o1 atMoceproro soanyxa. B 1772 r. [Haunaas Pesepdopza
BLIZCJMI M3 BO3LyXa a3o0T.

Oasako Hanbosee HATEPECHBI M APaMAaTUYHEIA KOHGQPIMKT
B MCTOPUH OTKDBITHA ra3oB CBASAH ¢ UMEHAMH YeThIpeX yde-
meix: agriandad . Kasesgmma n [. IIpucraun, meena K. Ile-
ene, ppanuysa A. Jlasyaase.

ViooMunaAne HAOUWOHAJbHOM HPUHANNEKHOCTH YUYEHHIX
sfech He ciayuaitno. CooGpayenna HpecTHIKa WUTPAJl W HMrpa-
10T He TOCIAERHIOI0 poJI- B TON pe3Koll M oCTpoil mojeMmKe,
KOTOpan yike OKOJO ABYXCOT JieT COHPOBOJK;IaeT ITH OTKpLI-
t8a, Ecth, HaKoHen, u eme onMHo ofcroATeancrso. [eficTBu-
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TeABIIO OYeHBb CIOMKHAS, OCTPO KOH(MIUKTHASA CHUTyanus, KO-
TOPOH CODPOBOMKAANMCH OTKPHITHA, OaeT BO3MOMHOCTH Pac-
cMoTpeTh OOIYI0 mpolGieMy mpuopuTeTa, ONHY M3 CaMEIX
MHTEPECHBIX M CIOPHBIX Op0o6iIeM MCTOPUM HAYKH.

Cnop o npuopurere

CrpeMsAchs pa3o6paThCA B HTOH 3aNyTAHHON HCTOPMY, MBI He-
1306eKHO0 OPUXONMM K JUYHOCTAM. IloTOMy 4YTO Kaskabii us
ee YYaCTHUKOB, GCCCIIOPHO, GBI JTUYHOCTHIO, T. €. YeJOBEKOM
Heiua0JIOHHOro XapakTepa, BSIJIALOB CIOMKHBIX W NPOTHBO-
PEUUBEIX.

Tenpn Hasenmgnmm (1731 — 1810) pomunca B OGoraToil
apucToKpaTHdecKoii ceMbe. IlyTh ero Kak OyATo BIONHE 00BI-
9eH: TNpUBHIErMpoBaHHasg IMKoxa, HemOpumx, B 29 mer —
greH JoHZoHckoro Hopomesckoro ofmecrsa (auriauiicKoi
AxanmeMun HayK).

Hanbure, ogHaKO, BAYMHAKTCA HEOMKHUIAHHOCTH. ApHCTO-
Kpar, BIajejen OrpOMHOIO COCTOAHHA, B KA3HN OH GBI He-
00bI9ailHO TPYHONIOOUBEIM, CKPOMHBIM, HajKe 3aCTEHYUBHIM
gejloBeKoM. Maberas mpueMoB M INYMHBIX 3peNuIN, He 0Y€Hb
OXOTHO BCTpPeYajca ¢ JIOALMU. BOapmyo dwacTs BpeMenn
TPOBOAMI B KOHIOIIHAX OTLA, TAe 0G0pynoBad HemIOXYIO Ja-
6opatopnio. C BequYallIuM YHOBOJLCTBUEM CTABILI OMBITHI
H JOCTMTI B 3TOil 06JacTH BEICOKOTO coBeprnencrsa. TimaTemn-
HO 3aMMCHIBAJ Pe3yibTAaTHl ONEITOB B KypHaN. Ho mewatan
ux KpaiifHe HeoxoTHo. Toapko B 1766 r. mMpMOTKpHII 3aBecy
Raj cBouMu padoraMm, onyGJIHKOBAB PEe3yJbTATHI HCCIEHOBa-
Bmit. Ho anms HeKoTOpHIX, HalleKko He Bcex.

Bommepmuit 8 1766 r. Tpys Kasenpuma «OnpiTit ¢ mekyc-
CTBEHHLIM BO3yXOM» Cpady IpPUBJICK BHUMAHIE YUYCHBIX.
Benen 3a Bam-T'enrsMontom u Basxom Hasenpuin nccenenosan
yriaexucasiii ras. OH mepBeIM ofpaTuil BHEMaHMe Ha TO, 4TO
3TOT «MCKYCCTBEHHBIHI BO3AyX» IPUMEDHO B IOJTOpa pasa
TAKeJee OOBIYHOrO — pPaHBIIE TAKMX TOHKOCTEH MPOCTO He
3aMeyann.

Hactoameit ceBcanueit, ogHAKO, GLIIO ONMUCAHHE «TOPIO-
gero Bosgyxa» — Bogopoma. Tyt meoGxomuMol oroBopku. Bo-
Jopod Gpll m3BecTeH WM paHee, YIOMUHAHHS O HEM BCTpeda-
0TCA BO MHOTHX ajJXUMHYecKHX coumHenuax X VI B., a mosg-
nee — y Jlemepu u JloMonocopa. Onnaxo Hasemjnuiu BnepBHe
onucall BOJOPOS KaK BELIECTBO ¢ WOAMBHAYAIBHLIME M CBOC-
o6pasHbIMU CBOCTBaMH.
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Monucer ObiTH, OTKpPBITHE M He MPHUBIEKIO Gb 0c060r0
pEuMatua. Ho Hapemgum, yOe:xmesuniii cropomuuk lrans,
00Hapy;KHB HeoOLIYAlIHYI0 I'OPIOYECTh B JIEFKOCTH BOJOPOJA,
3afABILI, 9TO OH-TO W €CTh MCKOMBL uoructoH. Bor 310 yixe
6bly1a ceHcaId.

CparHuB HoBOABJICHHLII aorumcTon ¢ Bosgyxom, liasen-
RAM DpPHIICT K BHIBOAY, 9TO BOAOPOX HE HPOCTO JIMOIEH Beca,
HO o0JlajaeT TEM CaMBIM OTPHILATEILHEIM BECOM, Ha KOTOPOM
eABa He cmoTkHyaach teopus I[llrama. Msr Tome Moram Obt
TaK AyMaTh, HaGuofas, Kak CTPEMHUTEJIBbHO HAalHpaer BHICOTY
HaOJAHeHHEIE BofopoAoM wapuk. Ilpasma, mus storo =Hamgo
Ba BpeMs 3a0BITh, 9TO BO3AYX UMeeT BeC.

K uecrn Hasenguuma, on cropo ybenuica B omubke. OKa-
3aJI0Ch, YTO BOJAOPOJ LpPH BCeil €ro JerkocTH KAKUM-TO BeCOM
(¥ BOONHE HONOKATENLHEIM) Bee-Taku oGmagaer. Torma Ra-
BEHAUII CIOKOMHO NPHHSAJ HOBOE NONYHeHHe: BOXOPOA — He
9ECTLIH QIOTHCTOH, a ero COefUHEeHHE ¢ BOJOH, TAK CKAa3aTh,
repaT ¢JIorHCTOnA.

B 1772 r. Kasenanm — B muceMe [[. Ilpucrau — cooG-
IUA 0 LHoJydeHHU Medurudgeckoro *, uin GIorucTHpoBaEHO-
ro, BO3AyXa, M03gHe¢ Ha3BaHHOTO a30ToM. Ho DmOCKOABKY 1O
cBoeil MaHepe coollleHue 00 3TUX ONBITAX OH He oNyOIMKO-
BaJ, TO YeCTh OTKPLITMA a30Ta BIIOJIHE COPAaBeJIMBO IIPUITH-
cuaor [lanmamo Pesepdopay, Kotopsii B ToM e 1772 r.
OpeficTaBmi K 3aumure auccepranmio «0 Tak Ha3bHIBaeMOM
$urcupyeMoM u MeUTHISCKOM BO3AYXe».

B 1774 — 1775 rr. Hapenaum smimonsua (m Ha ceil pas
ooy(rnkoBajJ) HOBYIO cepuio dsKcmepuMedTos. IlbTasch BEI-
ACHHUTH, YTO IPOMCXOJHT C BO3AYXOM mpH (HIOTMCTHPOBAHWH,
OH pemINJ YAAAHTh U3 Hero NedTOTHCTHPOBAHAYIO 9acTh (Ha
coBpeMeHHOM a3biKe — KucJopox). G 9Todl neasw o moba-
BUJI B BO3JAyX BOAOPOA M HLOJYYEHHYIO CMECH B30OPBajl ¢ IO-
MOIIBI0 MCKPHI.

Ilonygunocs Heuro CoOBEpHIEHHO HEeOKUAAHHOE — BOJA.
Boablias e 4acTs Bo3ayxa (oxoio %/s) BooGime ocTajgach B
TpyOKe M ¢ BOZOPOAOM HHKAaK He peardpoBaja.

9Ty wacTh HaAIeKajo cYuTaTh (PAOrHCTUPOBAHHOHU, T. e.
(omATE e HA COBPEMEHHOM fA3HIKE) 0CBOOOMKIEHHON OT Kuc-
aopopa. A Boma? HapeHAuIn pemmi, uro ee MOABJeHHE BIOJ-
He eCTeCTBeHHO: BHATHMT, UPH (PIOTUCTHPOBAHHM (YyAdNeHUE
KHCAOPOAa) M3 BO3AYXA BLIAENAETCA... BOAA.

¥ Mcpurnaecknit — ncmopdeHusld. B crapABy Tak HA3HIBANH BPeA-
OpIe ¢UCOapeHuA» 3eMJH.
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Rapenaum moBTOpseT ONBITHI — ysKe NPH HEOCTATKE BO-
mopofa. I cHoBa 6mecTAlllee MacTEpPCTBO DKCIOEpHUMeHTaTOpa
coveTaeTcA ¢ HAUBHOM Bepoil B HEeMOrpemuMoCTh (PIOrncTOH-
Ho# Teopuu. Temepp, KpoMe BOAbI, 0OpasyloTCA ele U OKHUC-
apl a3oTa (Mon JeHCTBUEM 3JIEKTPHYECKOro Ppaspsana  asor
pearupyer ¢ xuchopojoM). Pactsopas ux B none, Kasengum
noNlyJaer Aa30THYI0 M Aa30THCTYI0 KHCIOTH, NPEABOCXUTUB
u300peTeEBLIE B Havade XX CTONeTHs HPAMOHR CHHTE3 a30T-
HOH KMCIOTHI Ho citocoby bupremanga u Jirge.

IocnemonatennHo NPOIOMIKAA OMBITE,, OH B KOHIlEe KOHI[OB
ofHapyKuT, 9T0 B BO3AYyXe €CTh HEYTO, OTAUYAIOIEeecs W OT
KMCIOpola, M OT a30Ta. ITo Heuro (Bcero !/jps obneMa) u
OKajKeTCA TeM OCTAaTKOM, paji KOTOporo 4epe3 cro et Pa-
aeit m Pamsait 6yayTr ¢ BoaHeHHMEM JHCTATh MOM{ENTEBIINE
CTPaHHNB! €ro JabopaTopHOTO JKYpHATA...

Hapa Buasreanm Illeeme (1742—1786) — amrexapn, xu-
MUK-CaMOydKa, ¢ 1775 r. wieH CTOKroJpMcKoii ArajmeMuul Ha-
yr. OH mpomua Bcero 44 rofja: mepBbie¢ TOALI JKU3HU HY-
mpaJicA, nocuegane — Gonen. OGopymopanue y Hero OGulro
npocteiimee, B OCHOBHOM caMojiefibHOe. BpeMenu He xBatano.
Opuasxibl yCBOUB TeOpPHIO (PIOTHACTOHA, HH 0 4eM 6oJblIeM
OH U He IOMBIIJIAJ, BBIAEIAACH — JayKe CpeJl CTOPOHHUKOB
Hltans — KpaiiHeit OpPTOAOKCATLHOCTLIO.

Hexpssn crasaTh, 4T0 Bce 9To HOKAK Ii¢ OTPAa3uiioch 7na
ero pabotax. Ho eme Baykmee Ovuio apyroe. llleene npuran-
AeKAM K XUMHKaM «Muinoctelo Goxbeity. O Hux Woranm
Bexep B mpemucaobuu K csoeii «Ilomsemmuoil ¢usukey mucan
KaK 0 CTpaHHOU KaTeropHu JIofeil, «KOTOpHE IO KaKOMY-To,
noutn GeccMBICICHHOMY HOOYMKIeHHI0 HIYT AJMA ceba yHo-
BOALCTBUA B ABIMY M HapaX, B KOHOTH W IJIaMeHH, B sAax
1 GegHocTH... Ho cpemm oTmX BENPHATHBIX Belied 5 JKUBY
TaK OPUATHO, YTO CKOpee coriaciuica Gul yMepeTh, UeM IjoMe-
HATBCA MECTOM C TEePCHICKHM IMaXOMy.

Ileene 6nur wemoBexoM CHepHaHHHIM M HHAKOTAA TaK O
cebe He roBopui. TOJNBKO ORHAKILI OH MUMOXONOM 3aMeTHd,
4TO0 HCCIAEIOBAHUA, KOTOPHIMH OH 3aHMMAJCH, «3aCTaBJIAJIM
cepAle cMeATbcA». M HMYTO — HU HENOCTATOK CPeACTB, UM
anTeka, Koropada TpedoBajla BpeMeHH, Hy GONE3Hb — LC MOI-
%0 3aCTABUTH Cro JIHTMIUTHCA 3TOH PajiocTm.

3a raxmx-Eu6yOp ABAANATL JeT OH COCJAJd TCBEpPOATHO
muoro. Ucemenosai ceposomopox, docdop n dochopryo Kuc-
aory. OTKpein xnop u Maprasell. Cunrte3nposad BRHHYIO, JH-
MOHNYI0, AGIOYHYIO, raJNIOBYi0, IIaBeJEBYIO KHCIOTHI, TJIH-
mepud O 9dupol — YiKe 3TO IMO3BOJSICT OTHECTH €ro K uMchy
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cosmarenell oprammueckoit xmmuu. CHpaBeginBo 3aMeueHo,
aro llleene He MOr HPUKOCHYTHCA K BElecTBY, 4ToOLI He cFe-
MaTh OTKPBITHA,

Ho, nomanyii, HanGoliee uATEpECHLIC €ro paboTH CBA3AHK
¢ KucaopofoM. JlokasaHo, 4TO UMEHHO COH, 33 HECKOJNBKO JeT
o Ilpncran, otkprin xuciopon. Ilpasma, pesyapraTsr aTux
nuccnepopanuil, Havarelx B 1768 r., oH omucax ToNRKO deped
CeMb JIeT B «XMMHMYeCKOM TPaKTaTe 0 BO3AYyXe M OTHe». Bel-
ma ke Kumura eule mosjgmee — B 1777 r. K tomy BpeMenn
uccaenopanna Ilpuctiu u Jlayaswe ObLIM IOJHOCTHIO OIYG-
JIBKOBAHEL

Kak yske 6pi1o cxasamo, Ileese ciemo Bepusx B IllTans.
Cer 1A HEro — ¢He UCTHHHBIH 2JIEMEHT», a CMeCh «OrHEH-
Horo Bosfyxay (T. e. xuciopona) m gaorncroma. OH ogmHa-
KOBO OXOTHO COrNAINAJCA U ¢ TeM, 9T0 (JIOTMCTOH He HMeeT
BECa, M ¢ TEM, 9TO Bec TOro (PIIoufa OTpUIaTENEeH.

Tpyanasn cyns6a? Hasepro. Ho BMecTe ¢ TeM u mperpac-
naa. Malo KTo M3 XHMWKOB, IPOMBINUX JONTYIO JKUSHD W
pabotanuux B oTan4nc o6opyAOBaHHBIX JabopaTopuax, ycmelk
CTOTLKO, CROIBKO CHIeall 3a CBOH COPOK JeThIpe rofa CKpPOM-
uplii mpexcknit anrtekaps Hapa Bnasrensm lleedne...

«HenoBer mopasuTteibHBIX cHOCOOHOCTEH M HeoGBIYANHBIX
KOHTpacToBy,— macan o [hxosede Ilpmerau (1733 — 1804)
€ro COBPEMEHHHK,

CnaileHHMK, 9el0BeK TIYy0OKO PpeAurHo3HBIA, OH € BOC-
ToproM serpeTnd QpaHOY3cKy0 OyprKyasHYIO pPeBOJIOLHIO.
VBaeKaschb XMUMHeEH, OH ycled HU3YyYHUTh MHOKECTBO S3BIKOB:
HeMenkuit, ¢panmyscKuil, NTANBAHCKUH — caMo ¢00oif, Ho
TaKAe JaThIHb, rpedecknii, apaGckuil, npeBHeeBpeficKkmit. Y B-
Jdeuenpue GorocioBHeM He MeINajJo eMy ObITH MaTepHUATUCTOM
U pafuKajioM — TOBOJILHO pefKoe COYeTaHMe sl BBINYCKHU-
Ka IYXOBUHOH aKageMuu.

He umes xmMuuecroro oGpasoBaHns, oH CyMell ¢raTh clie-
npagncroM-xuMakoM. OR  ycoBeplIeHCTBOBAX, HaOpmMep,
naesMaTtuvecKkylo sauny I'efiiica, 3aMeHUB BOJY PTYTHIO, 4TO
Jallo BO3MOMKHOCTH cOOHpATh W AHAJIMN3NPOBATL Tasbl, KOTO-
phi€ CUMTAJNCH COBCEM YKe HeyJIOBUMBIMU.

C 1767 r. Ilpncrau, kak m Hasenpgumi, usyyan jaeiicTBHe
BICKTPHYECKOro pa3pAja Ha raswl: OOLIYHBIN Bo3AyX, «dHK-
cupyeMbIii BO3AYX» (BYOKHMCH yriepoja), «ropAduil Bo3-
gyx» (Bomopox). OB wepsBBIM HDONYYHJ rasupoBaHHYIO BOAY;
HOATBEPAN, UTO BO3JAYX NpAMcpHo Ha %/s cOCTOMT M3 a30Ta;
HCCIEA0BA] HOBOE BeIlecTBO — 3aKHUCh a30Ta, KOTOpoe mop-
HepHMBACT TOPCHA®, HO CTPAHHLIM 00pa3oM He IIPATrORHO
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s guxanusa. Torma sxe oM cHeNall o4eHb HHTEpPecHOe M BaK-
HOe OTKPLITHE: B IIPUCYTCTBHH 3eJIeHBIX PacTeHUil JecHoi
ayx Bam-TexoMoHnTa mpeBpamaercsa B 0GHIKHOBEHHBI BO3TYX.

Omnaxo «3se3gustii yacy Ixoseda Ipmerau — 1 aBrycra
1774 r. B »ToT feHb, HarpeBasg KPacHYIO OKWMCH PTYTH ¢ IO-
MOLBI0 0OJBILONH 3aKUTAaTENBHON JNH3BI, OB MONYYI YIWRK-
tenpHbli Ta3, T'as ator mamomunuan Bosnyx. Ho wosgyx obna-
roOposKeHHEIN, KOHIenTpupoBaHHell, CBeua ropesa B HCM
Apue, YeM B OOLIYHOM, TJel0IIas JydnmHA Bempixmpanda. [lpa-
¢TI, TOJB3YACH ecTecTBeHHol Jyia cropornurka Iltama Ttep-
MHUHOJOrHeil, Ha3sad ero AedIOrHCTUPOBAHALIM BO3AYXOM.

ITocne »TOTO DHA OH HPOMKUI ellle TPUIANATH JIET, OTKPHLE
MHOKECTBO HEM3BECTHLIX T'a30B — XJIOPUCTHIA BOXOPOH, aMMU-
aK, CepHHCTHIN ras, oxmuch yriepoga. Ho cepaume ero 6nuio
otfaEo  7edIOTHCTHPOBAHHOMY BO3AyXy. VMenno ceppue,
HOTOMY 49TO YMOM OH €ro He HOHHMMada u He mpuHumajy. Om
J0JIT0 HOKABBLIBAJ, 9T0 UHTEHCHBHOE TOPCHUE CBEYH M JIYYIHBI
B KHCJIOPOJe — YMCTAs CIAYYailHOCTH, a ¢aMy NPHPONY HOBOTO
rasa OBITAJICA OOBSCHUTL ¢ IOMOIIBI0 TYMAaHHBIX M IYTAHMIX
rumote3. OH M yMep, pabGorad HaJ ovepefHOH craTheil, KOTO-
pan mpusBaEa  OplIa OKOHYATENLHO ONPOBEPTHYThH HOBYIO
xuMao JlaByasbe M yTBEDPOUTH «NPEBOCXONHYIO TEOPHIO ()JI0-
THCTOHAY...

Ho nayunasa tparexua Ilpueria Gouia Jville 4acThlo Beeit
ero ;KusHeHHOU Tparemuu. YesoBek, riyboko mioGaminit AHr-
AMI0, OH BCTYHMIJI B 3KecTodaiiminit KOHGINKT co cBoeil crpa-
HOl. AHMIMA Jdenajia Bce, 9YTOGBI 3aMymIuTh (PPAHIY3CKYIO
pesoionuio, a Ilpucrau cram wimeHoMm ofuiecTBa «[{pyseit
PEBONIOLMNY, UPUHAN (PpaHIY3cKoe TIpasKTAHCTBO, HEMOH-
CTPATHBHO NPA3ITHOBAJ JeHb BaATHA Bacrunud,

Konuumocy aro mewanasno. B urwne 1791 r., xorma Ilpuct-
Jd ¥ €ro APY3bA OTMEYANH 3HAMEeHaTesblioe cobuiTie, pasba-
peHHAs TOJIla pasrpoMuUiIa ero oM B Bupmmareme, Jalopa-
TOpHUI0, HeHHeluryo ou6anorexky. CaMm oH, ¢ TpymoM nabeskan
rubenu, Ge:xxanr B Jlommon. Ho m 3mecr eMy He Jajlu JKATH
cnokoiiHo. U mpmmuiock HEMOMOZOMY YiKe 9YeJIOBEKy Iepees-
JKaTh B AMEpDUKY M BCe HAUYMHATH CHAdYaja: oGKUBATLCHA,
CTPOUTH JIab0paTOPHIO, BHOB COGUPATL KHUIH.

Muoro manucano o ciosubx orHomenuax [puctau u Ja-
Byasbe B CBA3M ¢0 cmopaMu o mpuoputere. OQHAKO CTOJIb 3Ke
uETepecuo u pApyroe. Ilpucram mucaa Jlasyasse He TOJNBKO
0 Tasax, HO M O TOM, KaKk OH BOCXMINEH pCBOJIOOHEH N KaK
3aBH/YET JIOMAM, KOTOPHIM BLIANO CIACThLE KUTH Bo Dpan-
nuu. Bpany aum, oflHaKo, SIKOGMHCKag AMKTaTypa Morjia pajio-
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Bath Anryama Jlopaua JlaByasse, chima mapmncKoTo ajBoia-
Ta, SATA TEHEPAILHOIO OTKYNU{HKA H JupexTopa HBmumitckoit
KOMIAHNH, 9eJOBeKa, KOTOPLIH €O BpeMeHeM W caM CTall
KpyuRbIM (PUHAHCUCTOM, NOMEIIHKOM, OTKYIIUKOM *, yOopas-
JIAIOMMHNM BCEM HODPOXOBEIM H CENATPAHLIM feaoM (Dpaumun.

He 10 9106m1 JlaByasbe ¢ camoro Hagaia 6ni1 mpoTus-
HUKOM pesosionun. [[BOpAHCTBO, KOTOpPOEC OH TIOJY4YHJI B
1771 r., He MemaJo eMy Tpe3Bo OlleHMBATEH 00cTaHOBRY. Ho-
poXeBcrast pacth uakuia ceGa, pedopmel Gprn Heobxomgu-
mbi, Ilepsete maru pesonionuu Jlasyasee NpUHMA cO chep-
JaRHRM oRo6peHneM. OHAKO 09€Hb CKODO OH IOYYBCTBOBAJ
Yrpo3y: NOCPCMeHBI CTAHOBILUIHCH CIHIUKOM pPagHKAIBHBIMH,

On 6ulT ZOCTAaTOMHO OCTOPOMKEH, 4TOOLI NpPAMO He BMe-
muBathea B Xod coOmtmit. Horma B 1792 r. xopons mpemio-
MW eMy IOCT MUHHCTPA, JIaByasne OTBETHI BEKIMBEIM OTKA-
30M, COCIABINACH HA HENOCTAaTOK 3HaEMii. Ho oH ciammioM
BEPUI B CBOIO 3BE3[Y — B CBOM YM W TANAHT, YTOGHI MEITATDb-
ca cmacTick GercrsoM. B mapre 1792 r. 6uur yHmuTOMEH
otkyn. B aBrycre 1793 r. sakprita AxkazeMnsa Hayk. B Hon0-
pe Housenr upunax pemenne o6 apecre orKymmukos. B mae
1794 r. oTRYnIMUKH DpeficTadi NMeped CYMOM 1 GLIAH IPUro-
BOPEHDI K CMCPTH.

Pasymeercs, Anryam Jlopam Jlapyasne (1743 — 1794)
HHTEepecyeT HAac mpekAe Bcero Kak xuMuk. Horma B Mapre
{789 r. BMIIZIO B CBET €T0 PYKOBOJICTBO MO XWMHM, TO B IPH-
JAoKeHANl K HeMY OBIIN TPHUBEXEHBI OT3HIBLI 00 3TOH KHMre,
B orsnise mspectmblx xumukos @yprpya m Hape me Bo ro-
Bopuwicch: «OmHEM M3 TexX, KTo Hambomee cColeiicTBOBAX
CYACTIIBOMY PEBOJIOUHH, KOTOpas NPOH30HUIA B IHEBMATH-
YeCKOil XUMHH B Hami AHH, (Ge3 COMBEHHdA, CIeAyeT CIMTATh
r-Ba JlaByasne».

Mexny tem rocmopun JlaByasne BoBce He GbuI mo 00paso-
BAHAIO XUMHKOM. B cooTBeTcTBHE ¢ ceMedHOIl Tpamammueil oH
HOMy4HI lopugudecKoe obpasosamue. OgHaKo yKe B YHHBeEp-
caTeTe €ro 3amHTEpecoBajla XHMHA. A TeM, 49TO €ro WHTe-
pecosano, JlaByasne 3aHHMAJCSA CEPHE3HO ¥ OCHOBATEJNBIO.
OH u3y4ilT He TOJALKO XMMUIO, HO (DMBUKY, MaTeMaTHKY, TCo-
Joruio, acTponoMuoo. OTKasaBIiNCh OT IOPAANIECKOH Kaphephl
¥ BeIfpan ecTecTBeHHbIe HAyKH, OH BOBCE He jKeJal OBITH
TUTCTAaHTOM. Y3Ke B IOHOCTH OH UYeTKO ompefenni cefe IIenn:
CTaThb yUCHBIM.

* TenepaibuLIi OTKYH — KoMIIaHud (PUHARCUCTOB B JOPEBONIONT-
onmoit Dpanmum, «OTKYNEBIIAA» Y KOPONA npapo c0opa HAIOTOB B M-
HOOOJbUOK TOProwjayd coJblo, Ta6aKOM, BMHOM II T. A.
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B 1764 r. mapumckaa ArageMnsa Hayx o0BABMIIa KOHKYpC
(na AyYmE# cnocod ocsemenuyn GoanInux ropojaoR». Bpsapg au
3Ta TeMa cama mo cefe MOrJia yBJcub Moyomoro Jlapyasse.
Ho on yBugea B Hell BO3MOKHOCTE CPas3y BBIOENNTLCHA, IIPH-
BieYb BHHMaHNHC, PeIDMB y49acTROBATH B KOHKYypce, Jlairyasbe
B3sJICA 3a JeNI0 C COBCEM He IOHOWIECKOIl cepresnoctiio. 06-
HAPY/KUB, YTO €ro rjasa DeROCTATOYHO XOPOHIO PAasiliitaroT
APKOCTH CBETA, OH Ha WIECTh HEJENb 3amepcs B TEMHON KOM-
nare,

JlaByaspe madanx ¢ miaana, rie 4eTKo 0003HAYUA KPYyr RO-
OpOCOB, KOTOPHIE MOMJEKAT MCCAeqOoBaRNI0. Bo3MoKHbIE CITO-
co0ul oceemenun. Hambonee panmuoHaiabHAA KOHCTPYKIHA
domapa. CpasEMTedbHass 3PPEKTABHOCTL TOPIYAX Macel.
IlocnegoBaTensHO DEpPeXofA OT HPOCTOTG K CIGIKAOMY, OH
mar 3a IaroM adaju3MpyeT BapunaHThi. I3 pesyanrate awa-
geMusa ODojiydaeT mie MpocTo cnmoco® ocBemieniisa, a Oecciopiioe
JoKasaTeJbCTBO TOFO, YTO lipejaaracMblii c1ioco6 Jact nau-
Jayymee BO3MOKHOe petuenuc zagadu. IlopasKeHHDIe axkape-
MUK 00paIaloTeas K KOpOoJ ¢ mHpock00M HArpagaTh 22-JIeT-
HEero aBTOpa NpPOeKTa 30J0TOH MeNakblo.

Ho Bamuee nssectuoctn, BakHee Menaau naiigennzit Jla-
Byasse Metod. Bcio ocrapmmyiocs KusdHb oH OydeT CcTporo
NpUIEPKUBATECA DTOH CHCTCMEI: IJaH, rje o0031adeH Kpyr
BOHPOCOB, HA KOTOPLIC HAIJICIKUT OTBETIIThH, OMBITLI, KOTOpPHIC
neo6X0AMMO TMOCTABUTH, MX HOCHAETOBATENBHOCTH M THIATENb-
Has OpraHW3allNA; BO3MOMKHLIe 00bACHEHNA Pe3yILTATOB.

He Hazo mgyMaTs, 94To JKelesHasd 3Ta CHCTeMa MPHHOCHIA
Jlasyasee ogHH TOABKO JdaBpel. Ciydasioch, 4TO TAJAHTIAABEIE
CONEPHUKM ¢ IOMOIOBI0 HHTYHOUH B HACKOKOB KPEIBOCXH-
IIaJIM €70 OOBITHI 1 PaHbOle NPUXOANIH K OTKPHITHIO.

JlaByaspe, OHHAKO, CTPOro [HEPHKAJCA CBOEH CICTEMBL
M B KOHeuHOM cHUeTe OKa3LIBAJICH MpaB: y APYIUX CHEYIalNCh
yaaun, y Hero OpiI MOCTOAHHEI, TBEPAO TapAHTHPOBAHHLIU
yCHex. ‘

IIpuctnn, maupuMep, BCeria HONYEPKABAJ, YTO OTKPHLA
KHCJIOPOA CIyuaiiHo — MKaye, 110 €ro MHEHHIO, H He MOrjo
6ute. OB He 3HAJ, YTO OTKPHITHE 3TO OLLIO «3AILIATAPOBAHOCY
JlaByasse: muii OmBITOB, KOTOPHIC OH HAMETHJ, HeH3(C3KHO
ppagel 6Bl ero K KUCJIopony.

BopoueMm, He GymeM saberarts Bmepen. IlepBas cephesnas
padora JlaByasse — MeMyap «O NpHpOLC BOJABI», MPCACTAB-
JdeEHeii B axaacmimo 10 Maa 1769 r. MeMmyap mocBamicn ue
npupofie RoIel, 0 KoTopoil Jlanyasse auaer mora me Goxnine,
ueM ero COBPeMEHHHKH, & JOKAa3aTelbCTBY TOI0, 4TO BOJA
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He MOJKeT mpeBpamathes B 3eMito. OxaspiBaeTcs, JayKe BO
Bropoil nomoeure XVIII B. ary oucsuauyio uctuEy Hago OhH-
X0 poxassiBaTh! bBonbmmHCTBO XUMMKOB BCe elle Bepmii
B IIEPBOINEMEHTLI ApHCTOTENA, B TO, 4T0 OAHO HAYAJ0 —
BOHA — C0COOHO IEPEeXOAUThL B IPyroe — 3eMIIO.

B moa6pe 1772 r. Jlasyaspbe mpeamaraer akajeMHH OIN-
caHNe CBOMX OMBITOB mo ciuranuil Qocdopa m cepsr. Cxop-
Hble ONEITHI CTABMJINCH M paHblle. OJHAKO BHIBOA, K KOTOPO-
My NpuInes ucciefosBaTelds, He coBceM ofrraeHn, OB yTBep-
AT, YTO TPU FOPEHUM BO3AYX CBABLIBAGTCHA, BCTYIAET B
coefnHeENe, BuiBoj HpOTUBOPEeTHT Teopuu (IOrMCTOHA, HO
JlaByasse st10ro Kak 61 He 3aMeuyaet. Iloka oH He CcKIOHER
BBA3LIBATECA B CIOPHI — JJA 3TOTO y Hero HeT Hu Oeccmop-
HEIX ()aKTOB, HU JOCTATOYHOTO aBTOPHMTETA,

U 8 1774 r. on HauuHaeT m3ywaTh mpolecc ropeHusa. Aua-
JorHYHbIe ONBITHL (M fa’ke HECKOJIbKo paHbme) crtasua llpu-
crmu. Ho 3ato ocHoBHON sBHBOR JlaByasme d¢opmyaupyer
YeTKO: BO3AYX (ONATH IEPBO3IEMEHT) — HE IPOCTOE TeJo,
a cMmech rasos. OnHa ero gacTh HeoGxomuMma OAA JHIXaHHA,
TopeHHs ¥ T. J., APYrag — B FOPEHHH He Y9acTBYeT.

B cymiHocTH, ¢ 3TOrO MOMeHTA BCe ero paboTHl HAIpas-
JleHBI IPOTUB (DIOrMCTOHA, XOTH aTaKyeT OH €r0 IOKA TOJBKO
aHoHUMHO. Bpemsa or speMenm kypHaa «Dusugeckoe o6o-
3peHNey» MeuaTaeT pe3Khe CTaThbU HEM3BeCTHOro astopa. Jla-
Byasbe KpaiiHe ocTopoen. OH cTasnT oupiTsl. QUBITE TOYHEI,
X0poImIo IPoAyMaHsl, THATEALHO Opranu3oBa#nl. ViMa ero mo-
cTemenHo npuobperaer usBectHOCTh. B 1772 r. JlaByasme
u3buparor B aragemuio, B 1775 r.— Has3HavalT yOpPaBIAI-
OIM HOPOXOBBIM H ceauTpPARLIM pejoM MpaHuuy.

B 1783 r. Jlasyaswe usmaer memyap: «PasMmuimienus o
(morucToHe, ABAANMIUECA NPOROIDKEHNEM TEOPHH TOPEHHA
H KaapIHHAIH, omy6auxkoaHHOH B 1777 romy».

TyT ysKe HeT MecTa UHOCKA3AHUAM H HEHOMOJIBKAM,
«Hacrano Bpemsa, xorma a moinxeR o0BACHUTHCH Gojee 9eTKO
u opMaNbHO IO IOBOAY MHEHHS, KOTOpOe A CAMTai0 mary6-
HBM 3a0aysKAeHneM B XHMHM, 3ajep/RaplINM, Kak A Ioja-
ral, 3HaYUTEeNbHHIM 00pa3soM mporpecc, BBOJA OYPHYIO MaHe-
py tunocopersosaunsay. M mameme: «Moa samaga 6wiIa
PasBHTL B HTOM MeMyape TEeOpHI0 TOpPeHHA... TMOKa3aTh, dT0
gaoricron llrana — BooGpakaeMoe CymecTBO... YTO BCe fB-
AeHAS TOpeHHA M oOKNra OO0BACHAIOTCA Topas3fo Ipouie I
aerde Gea morucToHa, YeM ¢ ero moMomielo. fI me skpy, 4ToO
MOH B3rAANE GyAyT cpasy NPUHATHL, deJI0BeUYecKMil yM mpm-
BHIKAeT BUJCThL Bellu oOpeleleHABIM o0pasoM, U Te, KTO
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B TeWeHHEe UYACTH CBOEr0 NONPHINA pPACCMATPUBAJN IPHPONY
¢ ompefleIeHHOIl TOYKH 3peHMs, o0palAlOTCA JNOIL ¢ TPYAOM
K HOBBIM NPEJCTABICHMAM; HTAK, [€J0 BPeMeHH HOATBEpAATL
WA ONPOBePTHYTH BBICTABJIEHHBIE MHOI) MHEHUAY.

IlporuBHuKYM BEXHKOTO (HPAHIY3CKOTO XUMWKA CTABAT IO
COMHOHUE MPUOPHUTET BCeX ero OCHOBHLIX OTKPBITUH. YBenn-
geane Beca Metatiion? K. Peit, P. Boiins, M. B. JloMoHocoB.
Otepuitne xucaopoga? Ileeme m Ilpucrau. OmeiTel ¢ Avixa-
mneM? [iykon Maiios. IIpnpoma Bosgyxa? PoGepr I'yk u Ha-
peHANII. 3aKoH coxpadmeHus Macce? Jlomomnocos. Coctan
pogn? Hamengnm. Yro ke cpeman Jlasyasve? Ilpucsomn
qy3KHe OTKPBITHA, DELUUTENHbHO 3afBIAT ero OPOTHBHHUKM.
Opur u3 cameix apeix — fHan Iloas Mapar BooGmie okpec-
a1 JlaByasbe «KOpoJeM IIAPIATAHOBY.

IlocnymaeM, ogHaKo, 4TO TOBOPUT TAKOW BAYMYMBHIA H
00 beKTUBHLIH HccleqoBaTenb, Kak @Dpuapux SHreanc, Ha-
3BABIINIl KUCIOPOA DIIEMEHTOM, «KOTOPOMY CYKAEHO OBLIO
HUCOPOBEPTHYTHh BCE (DIOTHCTOHHBIC BO33PEHUA M PEBOJIO-
OUOHH3NPOBATH XMMHUIO...» JlaByasbe, cumTaeT OHredLC, OT-
KpPBUI, 49TO «..HOBasg pasHOBULHOCTh BO3[yXa OblIa HOBEIM
XHMIIYECKUM 3JeMEHTOM, YTO NPH [OPEeHHH He TAUHCTBEHHBIN
(IorucTOH BhIfENAETCA M3 TOPALIETO0 TejJa, a JTOT HOBBII
aleMeHT CoeduHAeTCA ¢ TeloM, U TakuM o0pa3oM, OH Buep-
BBI@ LOCTaBMJI HAa HOTH BCI0 XUMHIO, KOTOpas B cBoeil dhuio-
rucroHHOM ¢opMme crosanma Ha roxose. I ecau paske JlaByasne
4 He JaJl ONHCAHUA KUCIOPOZA, KaK OH YTBEPIKAAJ BIOCIE[-
CTBUM, OJHOBDEMEHHO C APYTMMH M HE3aBHCUMO OT HHX, TO
BCe jKe MO CYI(eCTBY [eJa OTKPbiA KHUCIAOPO[ OH, a He Te
[ABOE, KOTOpble TOJBKO ORUCAAU ero, Aajke He HOTaAbIBaACh
0 TOM, Y70 UMEHHO OHHN ONMUCHIBAIAY.

B stux ciosax JHrejlbca — KI0Y K NOHUMAHUIO MCTHHBEL
B KoHIle KOHIIOB KUCJIOPOX — OAWH M3 CTA ¢ JUNIHUM U3BECT-
HHIX HaM JJIeMEHTOB, M ero OTKpHITHE — caMo mo cefe — He
npusesno K pesomtonum B xuMun, Iloka ero maysenuem saum-
maauck Uleene u IIpucrau, on Geu1 He Gojee uem aedioru-
CTHDOBAHHBIM BO3IAYXOM. OJIEMEHTOM, KOTOPOMY CYIKIEHO
OBLIO HECUPOBEPTrHYTH (MIOTHCTOH U PEBONOIAOHA3HPOBATDH
XuMHIO, caesan ero Jlasyasse.

9To OTHOCHTCA He TONbKO K Kuciopoay. Ha, Jlanyasee
HepelKo NOBTOPAJ OMmBITHI npefmecrBeHAuKoB — Pes, Maiio-
Ba, Kasenguma, Ilpuctan. Ho ToaBKO OH — 1 B 3TOM CyTH —
JaJ MpaBWJILHOC M CHCTEMATHIECKO® HCTONKOBAHNO De3YyIhTa-
TaM ONBITOB. YBeJMYEHHEe Beca MeTalioB HpE OfKurauuu,
OONy9eHH® BOABI, COOCOGHOCTH KHCIOPONA OORJEPIHUBATH
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ILIXaHWe H TOpeHRe, MHOTHWe ApPyrMe 4acTHHie (PAKTH O Ha-
6mioneHds OH cyMell 06’beAMHNTEL B TEOPHIO.

XapakTepHa B 9TOM CMBICJIe UCTOPHA ¢ IOHUMaHUEM HpH-
ponnl Boppi. Bmammo, II. Makep Ouim TepsbiM, KTo clie B
1775 r. 3aMeTuX, 470 HpU COefMHEHNH BOAOPOAA ¢ NedJaorm-
CTHPOBAHHBIM Bo3ayXxoM Ha ¢apdopoBoM OniofNe MOSIBUINCH
Kamu Bofpl. Makep He TONBKO omucad 9roT (DaKT, HO ¥ B
1778 r. noBTOPUI ONMCAHWE B CBOEM «XHMHUYECKOM CIOBapey.
Onnako B TOM jKe cioBape Obo cKasado: «Boma npencras-
aAetca cyGeTaHOUe Heu3MeHHOM U Hepa3pynimMmoil; mo Kpaii-
Heil Mepe 10 CHX mOp He M3BECTHO HU OJHOTO OLBITAa (BKI-
yag, 3HAUMT, M ero coGcreeHERt.— P. B.), ma xortoporo
MOJKHO ObLTO OLI 3aKIIOUUTH, 9TO BOJA MO3KeT OBITH pasio-
MeHay.

B 1777 r. waneasku Bopawl BuAen Ilpumctam m Toxe He
npugan uM 3navenusa. Jlerom 1781 r. 'empn Kasenaum xak
6yaTto yGegumiics, 4TO KHUCIOPOA M BOAOPOA NPH CrOpPaHHR
06pa3yior BOAy, HO — HENMOCTIKUMEIM 00pa3oM!— Ha ToM H
OCTAHOBHJICA, HE CHEJIaB BHIBOJA HH O CJIOKHOA IIpupoae
BOIHI, HH O €e COCTaBe.

Bamxe Bcex momomen k pasragke [xemc Yarr. B 1783 r.
OH pemuicad BBICKA3aTh MBICIB, YTO BOAA — BEMIECTBO CIOMK-
moe. I uT0 3Ke? «B TeweHue MHOruUX JeT,— IpU3HAJ OH LO3[I-
Hee,— f JepiKajicA MHEHMSA, 9YTO BO3AYX €CTh BHOM3MEHEHHS
porbly. Touhee? «Boma mpepmcraBuser coboil gedaormcrupo-
BaHHBII BO3[YX, K KOTOPOMY HPHACOCHMHMICA (PIOTHCTOHY.

Jlapyasbe, B 00IieM, HIOBTOPHJI OIBITH, KOTOpPEIE [eJaln
u jo Hero. Ho y:ke B ToM ke 1783 r. on scHO chopMmynnpo-
Ball MbLICJB, 9TO BOJIA MMeEeT CJAOMKHBI COCTaB W oOpasyercs
IpH TOpeHnn BOROPONA M KHUCIOPOJA ¥ OKAa3aJ 3TO IKCIepH-
MeBTaNbHO. B 1784 — 1785 rr. eMy (BMecre ¢ BOCHHBIM MH-
meHepoM MeHbe) yAaloCh OCYIMECTBUTEL pPAa3liosKeHHE BOIH
B KPYIHBIX MacmTabax.

Haroren, mocmegnee. Onwitel, Kotopeie JlaByasnbe modo-
JKWJI B OCHOBY CBO€ii TeopHW, ObLIM Xopomo ussecTHe. Ho
(AOTHCTOHHEIE BO33PeHNA OCTaBaJHUCh He3blOmeMBIMH. Bouee
toro. Korga JlaByashe BLICTYDHJ HOpoTHB (DIOTHCTOHA, €r0
HOAlePAaNn TOIbKo MaTemarnkm H ¢usura — I. Mommx,
11. Jammac, A. Hysen. Hn opuE xumuk — ppanmnyscrui
INIH WHOCTPAHHBI — €ro He NOAAepMKaj, BepHBI UpU3HAK
TOTO, HACKONLKO OTKpEITHE JlaByasbe GLIIO CMeJNBIM B peBo-
MONHOHHLIM, .

s ¢pammyscknx xumuion mepseiM (6 asrycra 1785 r.)
mpusgan mpunuunel BoBol xumum oz Beprodme, B ciue-

34



ayomem rony — Asryan @ypxpya, eme depes rog — I'nton
ne Mopso. 3ateM Ha cropoHy JiaByasbe mepemes 3HaMelu-
Tt aErInicKui xumuk xosed Bumox. «fA He ycmokoloch,—
puEcan o JlaByaswe B Miome 1790 r.,— moxa ofcToATexncTBA
He HOZBOJAT MHE JUYHO TPEACTAaBHTL BaM [oKasaTeibcTBa
MOero BOCXMIIEHMS M BRJIIOYUTLCH B YUCIO Baiiux ydeHu-
KOB».

HeMmenkue XuMHKW, OZHAKO, YHOPHO CTOAIN Ha (ioru-
CTOHHKIX NO3NNUAX. 3a MHOTHe rofdel Todbko Maprua Hua-
OpoT W3MeHMJI CBOM B3INIANBI M LOPU3HAI NpaBOTY JlaByasbe.
BopoueMm, Tak Gbi10 He TodbKo B 'epmanuun. B aucae samur-
HAKOB (PIIOTHCTOHA OKAa3aJiUCh TaKue KPYIHBIE ydeHble, Kak
Kapenguoi, Ilpucrau, Yarr...

JlaByasse HA3LIBAIOT TBOPIOM XHMHUYECKOHK DCBONIOIMH,
ogEEM H3 cosgareneil HoBoil xumuu. O 3an0Kun GyHIaMEHT
HayKH, 3JaHHE KOTOPOH — aTOMHO-MOJNEKYJIApPHAs Teopus,
HepHOMYECKASL CHCTEMA 9SJIEMEHTOB, TEOPHA XUMHYECKOTo
crpoenna A. M. Byraeposa — GbIO BO3Be€HO TOJBKO B
XIX .

9To yTOYHeHHE AOCTATOYHO cyllecrseHHo. Hukakas Teo-
puA He rapaHTHpYeT, pasyMeeTcsA, OT ommnboK u 3abmysge-
auid. Ouu ciaydanuce u go MeHgeneeBa, m mociae Hero. Ho
¢ [oABICHHEM MEPUORAMIECKON CHCTeMBI 3JIeMEeHTOB HayKa
OAy4MIa OPHEHTHD, ¢ MOMOIILI0 KOTOPOTO NPABIILHYIO
HEI0 MOYKHO GBLTIO OTJIHYNTH OT OIIAOOTHOM.

Yucnsie XVIII B. momo6HEIM OpHEHTHPOM He pacioja-
ramu. Ilosromy B mx paborax miyGokde m TOYHBIe IPeJCTaB-
JeHUA HEPEOKO COCeJCTBYIOT ¢ HAMBHBIMY, HAYI[UMH OT aJAXH-
MUM WJIH 03 aOTUIHOCTH.

B sroM cmpicie maxke Jlamyasbe mHe ObLT MCKIIOWeHHUEM,
On, HanpuMep, OJHAKAbI M HaBCErAd pemMI, YTO TOJBKO
KHCIIOPOJ, MOJKET «POMKIATL) KHCIOTH, JTA YBePCHHOCTH Oblia
TaKk CHUJIBbHA, YTO OH IIOJOKAT €e B OCHOBY Ha3BaHUA (KHUCIO-
poi) U YHOPHO OTKA3HIBAJICA IPM3HABATh (PaKTHI, MPOTHBOpE-
qamue ero sabayxgeHnio. H ToMy BpeMeHH OBLIO BHOJHE
fICHO, 9TO, HANDHMep, CTOAL THOMYHag kucaora, xax HCI,
ABHO He cofep:xnt Kuciopoxa. Oanaxo Jlasyaswse, cTpemscs
3TO ONPOBEPrHYTH, U300pea meiayi0 cucreMy josomoB. W1 as-
TopuTEeT ero OLLI CTONH BHICOK, YTO MHOIO JieT 9TO omubod-
HOG MHEeHMe OPH3HABAJNOCH 3a HCTUHY.

¥Yixe B mociefHHI mepuoj cBOeil AeATeNbHOCTH, B 1786 —
1787 rr., Jlasyasne (cosmectrHo ¢ Bepromie, @yprpya u 'u-
romom me Mopso) paspafoTai HOBYI XUMHYECKYI0 HOMEH-
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Kmatypy. 9rto GBI, HECOMHEHHO, KPYMHLIN Iar Bmepen B
passutEn xuMuu. Ho cpeigu «OpOCTHIX Ted», BKIIIEHHBIX
Jlasyazbe B HOMEHRIATYPY, PANOM ¢ KHCHOPOIOM, a30TOM n'
BOJIOPOJIOM, TIOMEIIEHLI UM «HEBACOMELIE (DIOMABIY — CBET M
TEIJIOPOS.

..JAITaK, nayycHue rasop OPUBENIO K PEBOJIONHH B XHMUN,
Hano am yausaaTthes, 970 OJHUM M3 HOCHeRCTBUI 3TOU peBo-
aonuu OL'JI MOBLIICHHLIA HHTEpec K ras3aM — M He TOJbKO
K KOHKDETHLIM 1a3aM, HO M K TOMY HeOOHKHOBEHHOMY CO-
CTOAHMIO, PU KOTOPOM BEUIECTBO BeXeT cebs MmouTH KaK He-
BecoMblii haron/.

BU3UTHASR KAPTOUKA
FEPOS

«Ecnm 6bl paxke mbl ymenu..»

Hamm mnoscemuesHuiii onsiT orpanmnuen. Ha 3emme, tae mu
MuBeM, OpeJCTaBIeHH BCE TPH arperaTHBIX COCTOAHUA Be-
ImecTBa — TBepjoe, MKuaKoe M razoobpasHoe. IlpuueM, xak
ApaBuAo, MIA KAXKAOTO BEIECTBA XapaKTePHO KAaK0e-TO OJHO
COCTOAHME: MAJI0 KOMY IPHXOAMIIOCH BUIETH JKHUAKHH IECOK,
TBepABI renuil miM rasoofpasHHii mUWHK. Bopa, moamyi,
e[AHCTBeHHOE TeJN0, KOTOpPoe MBI MOCTaTOYHO 4acTo Hadliio-
JaeM BO BCeX TpeX arperaTHHIX COCTOAHUAX: COOCTBEHHO BO-
IH, Jbla H napa.

IlonaTro, 9To Halllu mpeACTaBIEHNA OTHOCHTENbHEI, CHBH-
rasg NPUBLIYHBIE YCIGBUA B 0OJACTH BLICOKMX M HUBKMX TeM-
nepartyp, 60ABIONX ¥ MAJNLIX NABIEBUIl, MBI MOKCM MBICIEHEO
MOCTPOUTL COBCEM HHOII MHp. TodHee, BEINKOe MHOMKECTBO
pasmmgEbx MupoB. M Takux, rie B eCTECTBEHHOM COCTOSHMM
MeTaln Oyaer rasoM, W TaKHX, rje HOPMAJBHGLIM COCTOAHHEM
reana Gymer jKujIKoe WIn TBEpoe.

U sTro BOBCEe He NPOM3BOJLHOC JloONylleHHMe, He YHCTas
urpa yma. ¥Yme Ha cocefHeil ¢ nmamMu BeHnepe Boma Mosxer
CYII2CTBOBATL, OUEBHHO, TOJBKO B BHJe mapa. Tpyano mpep-
CTaBUTHL cefe BCIIECTBO, KOTOPOE OCTAJOCh OBl TBEPABIM IIpH
remnepatype Coanna. Bpsag nu Moxmo Momycrirre, 4YTo Ha
HefiTpoulbix 3Bc3jiax (Macca HeJaBHO OTKPHITOU Bema-X-1 —
mpu muamerpe 15 kmaomerpos — B 1,7 pasa Goanuie Maccu
Connna) CyHIECTBYIOT #M/IKOCTH W TasLl,
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Crporo roBops, TOT MOPAAOK, K KOTOPOMY MBI IPUBLIKIM
pa Jemie, aniieHue B MacmTabax Bceenenuoil ecau m me ynu-
KallbHOEe, TO BO BCAKOM ClIydae pejiKoe.

W tem He MeHee JUIA HAC HOPAJOK 3TOT 4pe3BblYaiiHO Ba-
men. [loroMy, B 4yacTHOCTH,,9TO 3eMHEBIC YCJOBUA AONYCKAIOT
CylecTBOBaHME BCEX TPeX arperaTHLIX COCTOAHuil, Ha Jemie
BO3HHKJA u3Hb. loneuno, gpanracTuKa mnpejjaraer HaM Ha-
60p «MbICAAILUX CYLHECTB» PA3HOLO THIA — OT TA30BLIX [0
aneKTpoMarHuTHBIX. Flo ocraBasgce B paMKax peannbHOCTH,
TPyEHO BoOOpasuth cebe CyllecTBO, cOCTaBieHHoe Ge3 yda-
CTHA TBEPJOTO KaJbLUMA, MUZKOH BOALI M XOTh KAKHX-TO
rasoB. Bo BcAKoM cayuae «ucuesBoseHHe» Ji06oro us arpe-
TaTHBIX COCTOAHHMII mpuBedo 6p K rubean Ru3HM Ha 3eMmue.

M B cBoeil moBceJHEBHOH IeATeNLHOCTH, TpEKEE BCEro
TIpOH3BOJACTBEHHO, MBI NCXOJUM U3 TOIr0, 9T0 B OOLIYHDLIX
YCIOBUAX OOHU TeJa TBepXble, Apyrue KUAKNE, TPETHH raso-
obpasHbie. bes aroro — He aGcoaOTHOrO, KOHEYHO, HO COBEp-
mMeHHO Heo0X0gUMOro HOUyIIeHHs — Obijla Ghl HEBO3MOMKHA
HUKaKaa NpaKTHYecKasaA AesaTelbHOCTh. Bor modyemy JlaBya-
3b€, XOPOLIO IPEeACTABJABMINA OTHOCHTEABHOCTH 3eMHEIX YC-
MOBUI, CTpPeMWICA HaMeTMTh TDaHNNY MeEKAYy rasoM ©u
KUAKOCTHIO, MEKIY JKUJKOCTBLIO M TBEDJLIM TEJNOM, MHOHATDL
To o0lllee B NPHPOJE CTONb PA3HBIX JIEMEHTOB, KaK KHUCIAOPO
¥ as0T, UTO JaeT MPaBo HasbBaTh UX OOIIUM CIOBOM — ras.

JlioGoubiTHoe sBNeHne. BeulecTBa B TBEPAOM M IKUJKOM
COCTOARUM (3eMJII0, MeTaJIbl, BOAY) UYe€JOBeK Y3HAJ M HAdYaj
CO3HATEIBHO MCNOJb30BATh HECPABHEHHO paHbIlle, YeM TasEl.
Ho mepBoie xuMuyeckMe 3aKOHb HOCTPOEHBI HOYTU MCKIIO-
qaTeabHo0 Ha rasax. «OCHOBHAas 9acTh XHMUYECKOH Teopwuu,—
otMedaer JI. Ilonunr,— Gpuia paspaforaHa mpeuMMyILICCTBEH-
HO B CBA3H ¢ HKCUEPHMEHTAJLHBIM U3yYeHUEM CBOMCTE ra3oBy.

Ha to ecth c¢Bom upuaunsl. Ecnu onpenesanTs Bec n 06beM
TBEPIOLIX TeJ M IKUAKOCTed B oOLEM IIPOCTO, TO WM3MepeHue
KoJn4yecTBAa rasa CBfA3aHO ¢ TPyAHocTAMU. Be3 3mamua e
KOAMIECTBA HeNb3d HH BeCTH CEepPbe3Hble MCCAefoBallnd, HA
TeM Goliee MCIONB30BATh Ta3kl Ha IPaKTUKe.

MNMenack, BIpoYeM, N elle OJHA NPHUYHNHA, 0 KOTOpPOil XH-
mukn XVIII — XIX BB. He nopospesann. I'azoobpasHoe co-
CTOAIHME, KaK MUIIYT B COBPEMEHHLIX KypcaX CTaTUCTHIECKOMR
dusuKu,— npocreiimee, Hanboiee AOCTYNHOE H3YIEGHHIO CO-
cTosHWe BelecTBa. IlooToMy YsKe HepBLle, O09eHb PaHHU®
HCCIAEIOBAHUA HPUHCCIN OIIYTHMLIC Pe3yJBTATHL

Bremnne pasanumsa MeMKAY TBEPIHIM TCJIOM, jKMIAKOCTLIO
A rasoM JIOCTATOYNO LAIMAAHEL. Y TBCPAOLO Telda ecTh

37



onpenelentaa ¢opma, T. e. BEeOIHNE TPAEAOH H 06beM. ITY
QopMy OHO CTPEMHTCH COXPAaHMThH ja)ke oA AelicTBueM Ha-
rpysKii 1 Bo3Bpammaercsa K RHeil, Korjla Harpyska cHATA.

/HRunkocts (eciu umern B BUAY oObYLbIE, (HBLIOTOHOB-
CKHe» * JKMAKOCTH)" NnmieHa ygpyroctn. (OHa TOMe NMeeT
onpepeneunnit o0veM, o dopMa ee 3ajaercs ¢opMmoil co-
cyna.

B orinune u oT TBEPAOro TeJA, W OT JKMAKOCTH Ta3 He
gMeeT HU cBoeil QOpMEI, HM oupefedeRHoro o6neMa. Jlioboe
KOJTHYCCTBO Ta3a He3aBICHMO OT Beca U 4NCJa COoJeprKalluXcs
B HEM aTOMOB IpHHHMaeT ¢dopMy m 00beM 3aKII0YAIONIETO
ero cocyaa. Mesk3pesmRbIil ras, HaumpuMep, pacmopeleled Io
Bcenennoii, Ho Ha OrpOMHEIX ee IPOCTPAHCTBaX OH HPHCYT-
¢TBYeT B (PaHTACTUYECKH MAJBIX KOJNHYECTBAX: OT ONHOTO [0
IecaTH aTOMOB B KyOWUeCKOM CaHTHMeTpe.

Jasike ¥ B OOLIYAEIX («CTAHOAPTHHIX») 3€MHEIX YCJIOBHAX
ras sefler cef6a WHAYE, YeM JKHIKOCTH UJAM TBepHoe Texo, JTo
00yCIOBIEHO TeM, 9TO CHJLI MEKMOJEKYNAPHOTO B3auMOAeii-
cTBUA ObICTPO YOBIBAIOT ¢ pACCTOAHUEM W CTAHOBATCA HHY-
TOKHO MaJpiMU, KOIJla PaccTOAHHe MeKIy MOJeKyJaMu 3a-
MeTHO DpeBLIIIaeT reoMeTpuyecKne pasMepnl CaMUX MOJEKYL.
TloaToMy MpakTHIeCKN MOMHO IPHHATH, 9TO B rase MoJeKyla
ABMKETCA NPAMOJMHEHHO M PAaBHOMEDHO Ji0 TeX IIOp, IOKa
HE CTOIKHETCA ¢ JpYroil MOJEKYyJIOH WIu CTeHKOR cocyha.

Monekynsl MOKHO cauTaTh HeledopMUpyeMbIMH 9aCTHLA-
MH, 8 MX CTOJKHOBEHUA — HMAEAILHO YHPYrMMH. ITO 3HAYMT,
9T0 B MOMEHT yHapa oHH OyAyT BecTH ce06A KaK OOBIYHEBIE
TBepAbie mapol. WaBecTHO, 9T0 B Hpolecce MOAOOHBIX CTONK-
HOBeHWil mapbl o0OMeHMBalOTCA KUHETHYECKON 3Heprueil m
N3MEeHAIOT HalpaBleHWe JBUKCHUA.

B paspekeHHOM rase CTOIKHOBEHHs IIPOUCXOIAT OTHOCH-
TeNbHO pefKo. BoJLIyio 9acTh BpeMeHHM Kaj)KIad M3 ra3oBBIX
MOJICKYJ HBUKETCA CBOGOAHO, He MCHEBITHIBAA HMKAKOro BO3-
meiicteuA coceneil. KomeuHo, CTONKHOBEHHE MOMKET IPOH30-
#tr B dio6oii MoMment. Ho B cpemHeM JIuITb moCje TOro Kak
OHA TIPOfifieT 3HAYMTENHHOE PACCTOAHNE, Y MOJEKYJIH MOABUT-
¢4 peadbHBI MIAHC CTOMKHYTBCA ¢ APYTroi, TOMKE CBOGOAHOIM
monexydaoil. IIpn aToM cKopocTs ee — 1 IIc BeJHYMHE, U IO

* HLI0TOBOBCKYMHE, MM BASKAMH, HABLIBAIOT TakHe MHUAKOCTH (BO-
7a, GeH3mH, KECNOTHI, MIEJI0YN), KOTOPble NOJUIEAITCA KIACCATIECKUM
saKoHaM THApaBiIuKd. IloBefleHWe HeHBIOTOMOBCKHX (BA3KO-MIACTHYI-
Os1x) JKHAKOCTEH (IICMCHTHLIH ¥ IIMHHCTHI pAactBOp, KUAKMiA Ge-
TOW, MeKOTOpLIC TUAN uedTH W T, J,) OWRCHIBACTCA 00fee CIOIKHLI-
MH ypaBREHNAMH,
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HaOpaBleHHIO — U3MEHUTCA. TakuMm obpasoM, TpaekTopuio
KaK[Joil rasoBOofl MOJIEKYJHI MOMKHO HpeNcTaBUTh cebe Kak
HeNpaBMJIBHYIO JIOMAHYI0 JHHHUIO.

B npunnune psixeHne n060il ra3oBol MoOJICKYJILI CTPOro
ompefieieHO 3aKOHAMK MexaHuKM. Tak 4To, nHTETPUPYA ypan-
HEHNA JBHIKEHUS BCEeX MOJIEKYJ, BXOIALIMX B COCTaB rasa,
TEOPETHYECKH MOJKHO HAUTH TPAEKTOPHIO KayKIOH M3 HHX.

Ha npaxktuke nomo6GHEIE pacdeT UpesBLIYAiHO CIOKEI
Ve 3afada 0 CTOJKHOBEHHU TpeX Tel ¢ TPYAOM HoAdaeTcs
peureriio, B rase ke KOJHYECTBO B3aMMONENCTBYIOIMX Yac-
TN BLIpakaerca umuciaamu mopaaxa 10%°. 3a caMeiik Kopor-
KUl — 00 HaIUUM HDOHATHAM — IPOMEKYTOK BPEeMeHH B rase
APOMCXOJAT OGecuucienHBIE CTONKHOBEHHS MOJEKYT MEHIy
coboil M co cremKamu cocynaa. IlosToMy [mia HaXxoIeRun
TpaeKTOpUil BCEX Ta30BBIX MOJEKYJd Hy:KHo Opio Opt 3atm-
caTh U pemuts PaHTACTUIECKH GOJBUIOE KOJIMYCCTBO CBA3AMN-
HBIX MeAy coboil ypaBHeHumit, 3agada TpyAHAA AaKe dIeK-
TPOHHOM BBIYACIUTETHHON MamIHHE,

Ho pemats ee mer HeoOxoguMocTH. XOTA Ka)Kgas H3 dac-
TUI CaMa HBJIAETCA MeXaHHYeCKOH CHCTeMOM M HON4MHAeTCA
3aKoHaM MeXaHHKH, COBOKYOHOCTh OTPOMHOrO YHCJIA MOJIEKYJ
ofpasyeT coBceM ApPYIYI0O CHCTEMY, KAadeCTBEHHO OTAUYHYIO.
B sroit Goapmioli cucTeMe NEHCTBYIOT 3aKOHBI 0co0oro poaa,
COBEePIIEHHO HEe CBOMCTBEHHBIE MEXaHHYECKMM CHCTEMaM H
OONYYMBINAE HAa3BaHHE CTATHCTHYCCKHX.

HNuave rosops, ras (kak mexoe), cofiepHalliuii orpoMHoe
YHCIO YacTHI, BejeT cebfa coBceM He TaK, Kak CHCTeMa u3
Tpex WA OATH MOJEKyd. B 3ToM cMbiciie ognH u3 cosgaTesneii
craructadecKoil usnkn Mmxamn CMonyxoscKkuii Mor ¢ moJ-
HEIM OCHOBaHMEM CKa3aTh, 4TO ecJd OBl [aKe MBI yMeJH Ha-
XOZUTH TPAEKTOPMHU Ia30BHIX MOJEKYJ, BCe paBHO IIPU ONH-
CaHMY CBOMCTB rasa Mbl HOJAH30BANIMCH OBl 3aKOHAMH He Kjac-
CHYeCKOil MeXaHMKM, A TEOPUUM BEPOATHOCTEI.

Pasymeercs, rayOunHBIA cMbICT upomeccoB B rasax ObLl
ckpuiT ot ydeHnIx XVII m XVIII sB. Omm ne momumann,
moueMy rasel BeOyT ceGsd HMMeHHO TaK, a He MHade, IoYeMy
OfHH rashl MOXYHMHAIOTCA LPABUIaM, a APYrue oT HAX OTCTYy-
[alor.

Ho pHemHue mposBleHMA HTUX HCBEHOMLIX WM sABjeHMil
HCCJeIoBaTeNM YJIOBWIN TouHo. Ilnuero mapagokcaianHOro
TYT HeT: MapoBad MAMMHA YaTTa NOABMIACH paHbIOe, UeM
Cagu Hapro chopMmynupoBan mpunuuiiel ee paboror. [loas-
JICHQIO TCOPMHM OPCAMECTBYCT HAKOMIeHHe (DAKTOB.
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3aKOHbI, KOTOPbLIM
OHU NOAUMHAIOTCA

Urar, neprulii ra3osniil 3akon (4 O/UH U3 UEPBBLIX 3aKOHOB
B HcTOpRI Hayku) ycranosua PoGepr Boiins B 1662 r. G 1o-
MOWIEI) NPOCTHLIX, HO M3ALIHBIX OOBITOB BoitNp oGHapyKui,
YTO MIA JAHLOr0 KOJHUECTBA [asa NpoM3BeleHNe [AaBiaeHus
na o6neM ecTh BCAMMHHA HOCTOSIHHAA, JTa 3aBUCHMOCTL MO-
et ObiTh BhIpad{cHa M MHadYe: o0neM JanHOH Macchl Tasa
o6paTHO PONOPIUOHAJIEH JABIEHUIO.

Yepes ceMuaguath JderT (QpaHIy3CKUil YUeHBIH OIMOH]L
MapuorT yrounua saxon Boiua, MOmONHNB €To CJIOBaMU (IIpi
1I0CTOARHOM TeMIepatype». YTouHeHHe TeM Gojee CyIIecT-
BeHHOEC, YTO NOBLIIICHHE WM TMOHMMKEHWE NABICHUA MOIKET
COLPOBOKAATHLCA M3MEHEeHAMeM TeMIIepaTypel, a aTo, B CBOIO
0u€peAb, BIUSET Ha 00bLEM.

Nurepecno, oguako, 4910, NPABWILHO OLEGHHUB 3HAUEHUC
Temmoepatyppl, MapuoTT Ha 5TOM OCTAaHOBHICA M He Ccesal
caepyiomero — ¢ Halleil TOYKM 3peHusi, BIIOJHE OYEBHEHO-
ro — mara. UYtolnl cieaath 3TOT [Iar, NOHAKOGHIOCH LPM-
MEPHO CTO JIET U yCUANA ABYX KPYNHHX (DPAHIYy3CKUX XMMU-
roB — Raxa Illapaa u Hoseda Ceit-Jlioccaxa,

Haiinennas umn saBucuMocTh (y Hac ee HA3BIBAIOT OOHIA-
Ao sakonom leit-Jlioccaka) 3ByYuT Tak: HpE TOCTOAHHOM
HaBienuu o0beM NaHHOUW MacCHl Tasa NPAMO IPONOPHHOHATEH
TeMIeparype.

Mapae stum orpanmamnca. Ho Teii-Jlioccak npopomxan
HCCIENOBAHUA U HAIUC, YTO NP HArpeBaHUM HA OSUH TPamyc
mKano Heascus o6beM rasa ysenuunpaerca Ha /s7s o6beMa,
NepBOHAYANBHO 3aHMMAaEeMOro MM Hpu HYJe TPajycoB IIo
Ieancuio.

Orcioga cienyer, 9To mpd nmoc 273 rpagyca o6beM Han-
HOr0 KOJMUYECTBA Ia3a YIABOMTCA, a NPH TEeMIOEpaType MHHYC
273 — craHeT paBHBIM... HYJNI0. IIOCKONBKY e 3TO HEBO3MOMK-
mo, Teit-dlioccar B 1802 r. mpumen K BHIBOAY, YTO MOJAKell
CYMeEecTBOBATL HIKHUE Opejgen TeMreparyphl — aGcosioT-
HBI HYyJb, COOTBEeTCTBYIOIMuil MuHyc 273 rpagyca mo
Ileascnio.

Orxpoitue abeomornoro nyas (3a 90 mer mo Teii-dlioc-
caKa THUOOTE3Y O ero CYUICCTBOBAaHMH BhIcKasai JloMoHOCOB
B JHAMCHIMTOH Auccepranunm «PasMpimirenus o npupoje ten-
d0oTHI M X0Jofa») uMelo QymjgaMeHTanplioe 3HaUeHHE A
JAABNCHIICTO PasBUTHA HaYKH, OUPeAe]Ns LOHCKM Ha MHOIO
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7eT BOEpeA W IeJdoe HampasiieRne — QUBHKY HUBKHX TeMIe-
patyp.

B 1805 r. Teii-Jlioccak mpoBesx cepui0 aKCIEPUMEHTOB H
obHapy)Kua emie OJHY O4YeHb Ba)KHYIO 3aBucuMocTh. OKasa-
Jochk, 9T0 NpH o6pa3oBaHUU BOJEI ONMH JIUTP KHUCIOPOJA cCoe-
AMHAETCA ¢ JBYMA JUTpaMH BOZOPOJA, YTO MPOCTHIE TPOTIOp-
IHE XapaKTepHH H JJA JPYTHX COeJHHeHHUI: AJA BONOPOAA
m XJopa — mpu 00pa3oBaHUM COJNAHON KUCIOTH, BOTOPOJR
4 asoTa — UpH IOJyYeHMH aMMwuaka u T. m. OTCIOla BBiTe-
KaeT 3aKOH «COeMUHHTENBbHHX 00BHeMOBy»: 00beMnl rasos, pea-
THPYIOINUX MeKAY coboil uim o0pasylmuxcad OpU XHMude-
CKOll peaKIUy, HAXOIATCA B OTHONMICHHAX HEGOMBIIMX LeEJX
qitcelL.

ITopasuTensHo mpocTaa (M MOTOMY HEOMKMIOAHHASA) 3aKo-
HOMEPHOCTH TpeGoBajia CTOJE ke HmpocToro o0bAcHeHus. Ono
6outo mano B 1811 r. mpemomaBartelieM (UMK JAUEH NOJK
TypuroM Ameneo ABorafpo, ABOrafipo NPeANONOMKILL, YTO
B paBHEIX 00BbeMax Bcex ([OCTATOYHO pa3peKeHHLIX) Tasos,
HAaXONAIMNXCA B ONWHAKOBLIX YCJOBHAX, CONEPKHUTCA ONUHA-
KoBoe 4mncio MojieKyd. I'mmoresa Obila passBHTa B HATHAECH-
toix rogax XIX . ApyruM mradbaBcKEM y9eHeM Craxuciao
Kamnuiuapo u modyymia HaspaHHMe 3aKOHA ABOTrafpo.

dti paGoTH Kak OBl BaMKHYJYW TPEYrodbHUK, TNO3BOJLB
CBECTH BaBHUCHMOCTH, ycTaHOBIeHHbIe DBoitnmeM, MapuorToMm,
Teii-JlloccakoM m Aporagpo, B efMHHIH 3aKoH, ofxHa m3 Qop-
MYJAMPOBOK KOTOPOrO 3BYJHT TaK: €CIW JAaBieHNEe M YHCIO
Moleil (eOWHHMI KOJHYECTBA BELIECTBA) ra3a OCTAIOTCH NO-
CTOAHHEIME, T0 00beM 3TOro rasa MpOHNOpHUAOHANEH abCOMIOT-
Hoil Temmeparype.

Taxam obpasoM, o6beM, saHMMaeMbIil JIOOHIM KOJAMYeCT-
BOM ra3a, SaBHCHT JHAML 0T TpeX daKropoB: HABICHHS, TEM-
gepaTypsl M YHCJIa MOJEeKYJ B HAaHHOM KOJMYeCTBe Traaa.
W saBucuMocTh 3Ta BHIpaskeHa ouens HaraagHo. O6beM BomLI
HOYTH He MEHJeTCA UpH 3HAUUTENHHOM MOBBINIEHUU TeMie-
patypel u gaBieHusa. O6beM BO3JAyXa HpPM NOBHIMEHNA KaB-
AeHus Bcero or 1 mo 2 atMocgep * yMeHbIaeTcA BABOE U
poapacraer Ha 36,6 mpormenta Hpn MOBBIIIEHUH TEMIEPaTyphI
ot 0 mo 100 rpaxycos.

Nayuenue razor mMedo mepBOCTENEHHOE B3HMadYeHHe 1 A
pasBuTHA ABYX BasKHeimux HanpapieHmii maykm XIX —
XX BB.— aTOMHO-MOJEKYJNAPHOH TEOPHHM M TePMOJMHAMHKA.

* Armoc(epa (Prsuucckan) — TPAAMOHUOHAAA OHNANA HaMepe-
maa. B HAyKe M TeXHHKe DOPUMEHsIETCA HbIHe JIPyraa — IacKalb.
I arm = 760 MM pT. cT. = 101 325 Ila,
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OTHoM XMMHYeCKO#i aTOMUCTMKH N0 npaBy cudmTaloT [Iiio-
ma [Jaxbtona (1766 — 1844). B 1805 r. B «3amuckax Masg-
9ecTepCcKoro JuTeparypuo-punocofckoro odmectsay [aabron
ony6JMKOBAJN CTATBIO, B KOTOPOH CHOPMYyIHpOBAl deThipe
OCHOBHBIX HOJIO}KEHNA CBOCH TeopuH.

1. Matepus cocTouT u3 OTAEIBHBIX HeAeJMMBIX M Hepas-
pYUIAMBIX ATOMOB.

2. XnMudecKde BeliecTBa IPeACTaBAAIOT coboil coemmue-
HHUSA aTOMOB, IpUYeM COocAHHEHHEe MOMKET IIPOMCXONUTE TOJBKO
[0 3aKOHY HPOCTHIX IEMBIX YHCE.

3. OnunakoBete 00'beMBI Pa3HBIX TA30B COMEPIHAT PA3INY-
HOe KOJIMYeCTBO ATOMOB, TAK KaK aTOMbI Ka)KHoro rasa ofJa-
AT CBOIIMH pa3MepaMm.

4. ATOMbI pa3iUUHBIX Ta30B UMEIOT PA3NIUIABII Bec.

Hexortopbie 3 3TUX NPHHOMIOB OLIIM BIOCJHEICTBAU THe-
pecMOTpeHH!, Apyrue norpeGoBanm yrodeemua. OmHaKo aTto-
MucTuka JlagbTOHA cHIrpajdia poib KapKaca, BOKPYT KOTOPOIoO
BBIpOCTO 34aHuWe cospeMenHoil xuMuu. «HoBaa smoxa Haum-
HaeTcsi B XUMHHM C ATOMMCTHKIL..»,— 3aMeTna @. IJHrejnc,

B XIX . momyunso passutue m apyroe (pyHZaMeHTAJb-
HOE IpejcTaBiieHue — o Temriore. CTalo ACHO, 9TO aTOMHI H
MOJICKYJbI HAXOOATCA B HENIPEPHIBHOM [BUWKEHUM K 9TO TEM-
mepatypa Tedla CAYHHT Mepoil HHTeHCHBHOCTH 3TOro BU-
SHeHUA.

Meiciib, uTO HOBeNeHHE ra30B MOKHO OOBACHHTEL uepes
IBMKeHMe ra3oBbIX MOJIEKyJd, BBICKaspBajgum MHorue: Jlomo-
nocos n Bepuyamu — B XVIII 8., Iskoyns n Kpoaur — B ce-
pemune XIX B. Iosgree sta uges Obuia geTadsHO paspabo-
TaHa W PasBMTAa B KHOETHYeCKYyI0 Teopuio rasos P. Huasmy-
com, JI. Makcpemwiom, JI. Boapumamom, . T'uG6com nu
APYTHMH YYEHBIMH.

WcenegoBanue ra3oB uMeao M OFPOMHOE TpPaKTHYeCKOe
spayenne. B 1824 r. momomoit ¢pamuyscimit Pusux Canm
Kapuo ony6muxoBanm csou 3HaMeHnThle «PasMpimenus o
ABIKYIIEHl cujie OrHA W O MAIIHHAX, CIOCOOHLIX pasBABATH
aty cuay». B «PasMplnuieHHAX» He TONBKO cHOpMYAMPOBAHEI
ofine IMOHATUA TEeIIOTH! M PaboTLl, HO M JETaJILHO [IpoaHa-
MN3UPOBAH OPUHALNI AeHCTBHA TEOIOBHIX ABUraTejel (mpei-
fe Bcero maposoii Mamuus), BoaMoxasiit KIIJL u op. C sToro
MOMEHTAa BO BCe YYeOHAKH I HNPaKTHIECKHe PYKOBOACTBA
BOLIEJI XapaKTePHLIA «THYTHIH HapajiIelorpaMM» — MUK
Kapso.

PaayMeerca, peajpABle Ta3el, MCOOJb3yeMEBie B JIOOBIX
OBATATENAX, BAMETHO OTJIUYAIOTCA OT HJeaJbHBIX, Ha KOTO-
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pux noctpoeH nmuka Hapmo. Ho MojkHO cMeso cKasaTh, 4TO
U3 ero CXeMnI BLIPOCIA COBpPeMeHHafs TCOPUA TEmJOBLIX JIBH-
rareiei.

Cronp ke BajKGH M BBIBOj, chenannsiii B 1884 r. Ampn
Iyn Jle llateane (1850—1936) ms maGmoneuwmit nap rasa-
ma. BuiBog sToT, moayumemmunii Hassanue npuiiuna Jic Iila-
Telbe, INIACHT: BCSIKAA CHCTeMa, HAXOMAINAACH B PABLOBCCHM,
OpH BEEIIHEM BO3AeUCTBUM, BHIBOJAILEM €€ N3 3TOr0 COCTOf-
HESA, CTPEMHUTCA MepeiiTH B COCTOAHME, HPH KOTOPOM 3TO BO3-
neiicrsue ocnabnserca. Hanpumep, npu HarpesaHMu B cucre-
Me MAYT IPOIECCH], CBsA3aHHBIE ¢ HOMJIGILEHHeM Temia, Iph
OXNaKAEeHNU — C €TO BBHIJEJICHUEM.,

Hecmemmasucty Mo:KeT MOKasaThed, 9TO BCEe BTO 3BYUHT
nocratogHo abcrpakTHO. Ha camoMm jerne npuBmuUn mmeer rpo-
MajHoe IPAKTH9eCKoe 3HaYeHUe, ¢ Cro lPpUMEHEHHeM CBd-
3aHbl MHOrHE 3aMedaTrelbHple NOCTU/KEHUA XUMEM,

BcnomanM, BanpuMep, cuHtes amMmuara. Ilponece stor —
SK30TePMUYECKHMHA, T. €. MAYIIUil ¢ BhIAedeHHeM Temaa. Iloas-
aysach npuanaoom Jle Iilatenne, merko npeackasarb, YT0 MaK-
CHIMANLHBEIA BBHIXOA NDPOAYKTA YyOACTCA  DOJAYYATH INpH
BO3MOKHO Gonee HM3KMX TeMmneparypax. Ho npum muskon
TeMIepaType peakuus CUHTe3a MEeT Ype3BHIYANHO MeIJIeHHO.
3akongoBanEbt Kpyr? Her, mampaBiacene mouckos. B pe-
3yJbTaTe 9TUX HOUCKOB OLIIN HAMCHLI KATAIM3aTOPHI, KOTO-
phle HO3BOJAIOT BECTH PEAKOHI0 TPH CPABHUTEIBHO HU3KUX
TeMImepaTypax.

Hanpotus, mpsaMoe OKHCJICHHE a30Ta — HPOIECC IHZOTEP-
MAYecKuMil, Maymuit ¢ moriomenneMm tenaa. IloaroMy Bectn
cro Hajo Ip# BLICOKOM TeMmepatype. Ha mpakTuke peaxmuio
1 BeIyT LpU TeMIepaType HJICKTPMICCKOH Iyru, JROCTHIAI0-
meit 2000 rpagycos.

N eme omua ysaosaa mpobiema, cBA3SaBHHAS € TasaMli.
B xomne XVIII B. xuMusa BIIOTHYIO NOAOWNA K CHHTC3Y Ka-
YECTBEHHOTO U KOJHYECTBEHHOTO HCCAENOBAHUSA BEIIECTB: K
NOHUMAaHKUI0 eJUHCTBA COCTABA W CBOHCTB — 3THX [IBYX OCHOB-
HHX (DAKTOPOB, XapaKTepH3YIOIIMX HPHPOZY BeIlecTBa.

Ho cunres aror me Obu1 saBepuleH. XuMuku He oianain
KpUTepHeM, KOTOpPHIl M03BOJNAA Obl OTIHYMTE XHMHYECKoe
cocAnHeHHEe OT MexaHmveckoil cmecii. OcoGeHHO ocTpo 91O
ol(ymajoch B rasax. Bo3fyx — cMech ra3oB — BHellHe Tak
e OIHOPOjeH, KaK XJOPHCTLI BOMOPOA — THIHYHOE XHMIi-
yeckoe coemuHenne. IlompiTKH Halité OTBET HA 3TOT BOWPOC
IpUBeNII K OCTpeiileil MojeMmKe MEKAY ABYMA KPYNLLIMU
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¢paunyacknMm y4ednIMHA, K CHOPY, KOTODHIH BOINEN B MCTO-
puIO XUMUML.

Eme anxuMuku 3HaJIn u3 ONBITA, 9T0 BELIECTBAa COCTOAT
H3 OTMpefieJIeHHOT0 KOJNMYECTBA ONHMUX M TeX ke dacTteit (Mu
cKazaan Obl DJIEMEHTOB), HE3aBUCHMO OT TOrO, KeM, Ie, KOr-
Ja ¥ Kax oHo moixydeHo. [losgHee MCTHHY 3Ty CYHTAJ CAMO-
ouesngHoit, Hanpumep, JlomonocoB. «Hopoyckymnsl pasHOpOA-
HEl,— ONCaJd OH,— KOrga 3JICMEHTH MX pPAa3NUIHBl U COOAH-
HEeHbl PasNuYHEIM 00pa3oM WM B Pa3IMYHOM YHCIE: OT ITOrO
3aBucHT GecKoHeuHoe pasHoobpasme Tesy,

OnBaKo OKas3aTeNbCTBO 9TO# Bpoje GBI 0YEBUOHON aKCHO-
MHI noTpefoBajio GONBMOro W HAODAKeRHOIO TPYAa.

B 1799 r. K. JI. llpycr onmyGaukxosan crarpio «Mccaeno-
paHuA Medny., B Hell oH M3N0MUM pe3yJbTAaTHl GOJNBIIOTO YHC-
Jla OULITOB, KOTOpbie MOKA3BIBAJM, 9YTO COCTaB coJell Meau
HE 3aBUCUT OT TOr0, KAKMM CIIOCO00M OHM HOJydIeHBI.

B toM e 1799 r. B Ernmerckom mucturyte Hampa BH-
CTYHOMI ¢ JOKJafoM APYyTroil BHAHLIA (PaHOY3CKUH XAMHK —
Koz Bepronne. O yTBepmaad, 49To COCTaB COEAMHEHHI
CaMBIM HemocpeAcTBeHHbIM 06pa3oM 3aBHCHT U OT YCHOBHIl
peaKnuu, ¥ OT KOAMIECTBA HMCXOJHBIX BEINECTB, BCTyMalOMuX
BO B3anMojlelicTBHE.

Ha nporsxenmm caegyiomux derwipex aeT Beproane
onybnuxosan «Uccneposanme sanomoB cpoxcrea» (1801) =n
xanuTadbEE «OnnT xuMmaeckoit cratnxmy (1803), rme pas-
BHJI MELICIH, OmpoBepraioniue BriBoRn Ilpycra.

T'masroe pmaa Bepromre — xuMH4YecKoe [eiicTBme, T. e.
Xof peaknuu., XUMHIECKHE e COeJAHEHUA — TOJNHKO BTOPHY-
Hoe, NPOU3BOJHOE OT [JIABHOIO JeHCTBHA; XUMHIECKHE Coe-
JIAHEBUA MOryT 0o0pasoBBIBATECA B JIOOBIX COOTHOIMEHWAX
gacTell, U NMOCTORHHLIE OTHOWIEHWA — CKOpee HCKIIOUeHNeE,
yeM npaBuiao. Bce 3TH yAMBHTeNbHBIE HO TEeM BpeMeHaM
MBICAM OHNUpPaluch HAa HWHTEPECHBIE TeopeTudecKHe coobpa-
KeRHd U OLId DORTBEpKAeHH SKCIEePHMEeHTANBHO.

BosHnkia crpapsan cutyamus. [iBa cepne3HBIX H H0Gpo-
COBECTHBIX MCCAE0BATENA, CCLINIAfACh HA OMBITHI, YTBEP:KJa-
ag Heuro mpaMo mpotuBononoskHoe. Hro mpas? «I'oBopsr,
9T0 MEMAY JABYMA IPOTHBOMONOKHBIMUA MHEHUAMH JIEHKHT
ncruHA,— 3aMedaer I'éte.— Hmromm obpazom! Mesny mmmn
JemuT mpodaeMany.

Ho o6a nccuegoBaTens Gpiinm yOegeHHI B COOCTBEHHOI
TpaBoTe U BIAOMKMIM B RUCKYCCHIO CBOM HENIOKHHHBIE CIIO-
cobrocTu. Bepromre cocaalicss Ha CBHHEI: B ero OMBITaX CBH-
Hel| cOeAUAAINCA ¢ KHCIOpomoM B NIoGeix mpomopnuax. Ilpyer
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OTBETHNI Cepueil TOYHEAMNX BKCIEPEMEHTOB, NOKAa3aB, 4TO
csuHen o0pasyeT BCero YeThipe OKMCJA.

Coop muinica Bocemb der. Haxpmomy yreepxpenuio Bep-
tomie Ilpycr mpoTuBomocTaBian werkue, Ge3yIpeuno IocTaBs-
JeHHbIE OMBITEHI.

K 1810 r. Bepromie ocrajcs B HOJIEOM OAWHOUCCTRE M
BHEY:/JEH Ob11 oTcTyuuth. B yueGHHKM m Momorpaduin Bo-
LUNIa XapPaKTePHCTHKA 3aKoHA I[IOCTOAHCTBA COCTaBa B TOM
Bufe, kak ero maiaoxun cam IIpycr: «Coegumenue ectp mpH-
BHIETIPOBAHHEBI OPOAYKT, KOTOPOMY HPHPOJa [aja [oCTOAH-
Hutit coctas. Ilpmpoga, nmamke uepes mocpefcTBO JIOfeil, Hu-
KOTa He HPON3BOAMT COeJUHEHHS MHayYe, KaK C BecaMu B
pykax,— nmo Becy m Mepe. OT ogHOro moJaloca K Jpyromy
COeIUHEHIS1 MMEIOT TOKIECTBEHHBIA COCTAB...»

3a 5THM UEepBEIM TaK HAa3LIBAEMLIM CTEXHOMETPUYECKNM
3aKoHOM noclenoBanu gpyrue. Eme B 1793 r. 1. B. Prxrep
BBeJ NPeAICTABA€HNE O XUMWIECKOM DKBUBAJICHTE, WIH «IacCy.
Ho yrBepamica »TOT 3aKOH MHOrO MO3[HEE — B COPOKOBHLIX
rogax XIX B. CoriacHo BTOPOMY CTeXMOMETPHYECKOMY 3a-
KOHY (3aKOH TaeB) 3JIeMEHTHI BCErJa COCHUHAITCA MEXAY
c060il B onpejeNeHHBIX BECOBBIX KOJHNYECTBAX.

B 1808 r. us maGmonennit mag rasamu JI. JlaabTod BBIBCI
TpeTHil CTEXHOMETDPHYECKHH B3aKOH — 3AKOH IPOCTHIX KpaT-
unX orHOmeHuil. Ero HasnBaloT eme npasuiioM HauGoabumien
NPOCTOTHI: €CIM IBa »JeMeHTa 00pa3yioT HECKONLKO cOoemn-
HeHHii, TO BeCOBBIe KOJUYECTBA OJHOTO U3 JJIEMEHTOB, HpH-
XO[iAMMEcH HAa TO JK€ KOJMYECTBO JPYrUX IJIeMeHTOB, GymyT
OTHOCUTBCA MEKAY coboil Kak HpocThie medble umnciaa: 1:1,
1:2,1:3,2:3nr. 1.

CrexgoMeTpH9ecKHe 3aKOHBI ClpaBelIMBO HA3HIBAIOT OC-
HOBHBIMH 3aKOHAMM XMMHM, OHH COCTABJIAIOT HeHCTBUTEALLO
OCHOBaHME 3TOU HAYKH.

Ho rme e Tyt upobieMa, eciiu B Xofe AMCKYCCHI BLIfic-
HIWJIOCE, YTO OJMH U3 €e YYaCTHUKOB OB NHpas, a APyro —
omubca? B TOM-TO m [Fedo, uTO Bce He TaK HPOCTO. YiKe
Beprome ynanock o6HAPYHUTH HeKOTOpBIe (aKTLI, KOTOpPHE
KaK-TO He YKJaAbBAJUCh B PAMKH CTeXUOMETPHYECKHX 3aKO-
HoB. Torga sroMy He OpHAAJM 3HAYEHNA, COYIU CJaydaiiHO-
crp0. Mesxay TeM, xak mucaa A. M. Byraepos, «dharTs, He
o6bACHAEMELIe CYIECTBYIOIIUMH TEOPUAMHU, OCOOCGHHO HOpOTH
AIA HayKd; oT MX pa3paboTKm clefiyeT MO TPenMyIecTBY
OKUIATh €e PasBUTUA B GJAMKaiiimeM GymynieMy.

Tak 0HO U ciay4Ymioch. Temeps Mbl 3HAEM, UTO €CTh MHOTO
Bell[eCTB, He HOAYMHAIONIAXCA CTEXMOMETPHIeCKMM 3aKOHAM.
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Bosee 10r0, B COBPeMEHHOW XWMMH eCTh Nelbsie 06JacTH,
HPeJMCT UCCIeJOBAHNA KOTOPHIX — COeIMHeHHUA HepPEeMEeHHOro
cocTaBa M UX XHMHUYECKHEe NMpeBpaIleRus.

Omnaro smamernTeiit cmop Ilpycra m Beproie mmTtepe-
ceH Hc Todpko And mcropunm xumuM. «Hax mo dopme, Tak
H o cofiepikanuio,— nucan ppaanysckuit xumuk K. B. io-
Ma,— 3TO OAMH U3 IpeKpacHeHmux o6pasmoB HaywHOH MHC-
KYCCHU... B EHeil BHIABWIHCH KaKk 3aMedaTeJbHBIC TaJaHTH
NPOTUBHUKOB, TAK M YYTHBOCTb HX APYT K APYTY»,

TAM, TAE HAYMHAETCA
HH3Hb

Danekoe u 6amakoe

B nuure «Jletonmchr Berxoro sasera», mamanHoit B AHIMH
B 1650 r., ee aBTOp — apxumeunmckon AcHiep, KOMMEHTHDPYA
oubneiickiii paccKas O COTBOPeHMH MHUpa, COOGMIaeT, UTO
3emasa Obuta cosgaHa Gorom B 9 vacos yrpa 26 oxrabpa
4404 1. o poskpecrsa XpHCTOBA.

Hapo 4ecTHO mpu3HaTh, 4TO ONpE/EAMTH AATY POMICHHUS
3eMJIM ¢ TaKOH TOYHOCTHIO COBPEMEHHas HayKa He B COCTOA-
anu. OObiyHO HaseiBaloT 4,5—5,0 Mmuauapna Jer, orosa-
PUBAACh, YTO U TYT BO3MOKHBI OIUHOKA B COTHH MHJIIMOHOB.

Her aGcomoTHOil ACHOCTH U BO BCEM OCTAlbHOM: WOYEMY
510 CAYUILIOCH, YTO HOCAYKUJIO WMCXOHHBIM CTPOUTEALHBIM
MaTepuajoM, KaKk UPOXOAmiIa [ajibHeilliad 9BOMIONUA 3eMiu?

Ieppoil MOOBITKO OTBETHTh HA 3TH BOUNPOCHI GbLIA TH-
notesa Hamta — Jlaunaca. Hcratn cxasath, B atoM 0000-
IMEHHOM HA3BAHMM CKPBITHI Be, B CYIIHOCTH, COBEPHICHHO
pasnuunsle Teopuu. Haur cumran, 410 3emas obpasoBajiach
A3 XOJOJHOH DBIIEBOM TYMaHHOCTH, B XOJ¢ 9JBONIONMH KO-
TOPOM CHAYANa BOZHHKJIO MACCHBHOE IeHTPAJbHOE Telio —
Conmune, a nosguee — nuaderbl. Ilo Muenmio Jlammaca, us-
HadabHAA TYMaHHOCTH Oblla Ta30BOM, OYEHh ropsYeil
u ObieTpo Bpamagdach. Ilon peiicTBuMeM BCEMHDHOro TATOTe-
HAA TYMAQHHOCTh NOCTEINIEHHO CIKAMAJach H CKOPOCTL ee
ppamenus pocia. llerTpoGeskrasa cHila moCie0BATENBHO BLI-
phiBalia M3 TYMAHHOCTH KOJbLA. ['a30BBIe CIYCTKH B 3THX
KOJIBIAX KOHAEGHCHPOBaJUCh, o0pa3yda miaHetbl. Takum oGpa-
soM, no Jlannacy, uaaseTsl BosHHKAM paHbmie Connia.
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Ilpm Bcex sTmX pa3nEYmAXx B o00emx rumoTe3ax OmiIo
geqaro obmee: m Kanr, m Jlanaac caurann, uro 3emas u Bea
ConpmeuHaa cHCTeMa BO3HHKIU B pe3yibTaTe 3aKOHOMEPHOrO
npouecca — dBOJIONMOHHOTO PasBUTHA TYMAHHOCTH.

Yae B koame XIX B. aTa mpocras m crpoiiHas KapTHHA
cTajla BHI3LIBATH COMHeHHA. Ha cMeHmy eil mpumuia ranotesa
aEramiicKkoro actpoHoMa JIsKuHCA, KOTOPBIA YTBEpP:KAA., 4TO
ofpasoBaBEUe INIAHETHOH CHCTEMBI — JIeJI0 CIydYasA, pepdail-
mee, HCKIYUTENLHOE ABICHHE B XO/€ 3BOJIOLAMU.

[lo JlsxmHECY, MCXOZHEIM MaTepHaJioM IJIAHET CTaJ Taso-
BEI CrycTOK, BEIOpomenHBid w3 COJXHUA OPH TPOXOIKIEHHH
MAMO HEro KaKOi-TO 3Beapgbl. 3Besma mogomiaa & Comunmy
Tak GAM3KO, 9TO OPAKTHYECKH MOMHO TOBOPATH O CTOJKHO-
peprm. llpm 5TOM BOZHMKIA OrpoMEaA NPWINBHAA BOJHA
u Boibpoc rasa. M3 packanemHOro cojHEeYHOro rasa u obGpa-
30BAJIHCH MJIAHETEHI.

ITapagoxcadbsHa AOess COBPeMEHHOrO aHIIUMACKOrO acTpo-
goMa ®@. Xoitma. Cormacmo Xoinmy, ma mepBoM 3Tame 3BO-
0NN BO3HUKJIO MeTalNIH9ecKoe sapo OJIAHETH, a MaHTHA
7 Kopa «HQJIWIJIN» Ha AP0 mo3mgHee. BpaAx am, ogHaxo, 5To
OpaBMIbHO. YUeHBIe CYATAIOT, 9YTO OepBOGHITHag 3eMmuas
npefcTaBifgia coGoil MOBOILHO ONHODOJHYIO CMeCh CaMBIX
PasIMYHLIX BEINECTB, & pasjeleHNe ee Ha 0GOIOIKH MpPOU30-
0 Mo3fHEee.

Ceiivac HauGoinee yOenuTeJbHOM NMPUSHAETCA TEOPHA aKa-
nemumra O. IO. IlImmnra, seigsumyTans uM B 1944 r. IIMaar
MaTeMaTHIeCKH CTPOro o00CHOBAJ NPUBOHNHAJILHYI0 BO3-
MOMXHOCTh BOSHAKHOBeHMA 3eMIIH, JPYTUX HJIAHET M UX COYT-
BHKOB M3 METEOPMTHOTO BemecTBa, saxsademdoro Coammem
OpH €r0 HPOXOKIEHHH CKBO3b TaK Ha3bIBAEMYI0 TEeMHYIO
TYMa=HOCTE ¥.

Cormacuo otoit Teopuu, llpasemuas Geura ogeub Xo0mOn-
HBHIM JHCKOOGPA3HEIM 00JIaKOM, COHep:KamUM B NATLCOT Pas
Goaplile BemecTRa, 4eM ceildac, ¥ paauyc ee B 1800 pas mpe-
phmant HbiHemnmil. Bemecrso Ilpaseman cocrosno B ocHoB-
HOM M3 BOJOpOJa U Teluf, XOTA B HeOOJBLIIOM HPOIMEHTHOM
OTHOIIEHWM NPUCYTCTBOBAJIH W JPYyrHe BelNecTBa — HEOH,
MeTaH, aMMHaK, CIeIBl BOOAHOTO Oapa. DolXbimas e 4acTh
BOJBl — B BHUJE CHEra — BXOAWJIA B COCTaB TBEPHbIX YaCTHI,

* ToMHAs. TYMAHHOCTh COCTONT H3 MEJLUAIIMX TBEPABIX YACTHI;
3TH 9aCTANB! IOrJIOMIAf0T OCHOBHYI 9aCTh CBeTa, HAYIETo OT 3Bes,
HAXOAAWEXCA MO3aOH TYMAHHOCTH,— IO3TOMY OHA M KayKeTCA TeMHOM.
B HeKOTOpHIX M3 TAKUX TYMAHHOCTe €CTb M ras.
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KOTOpble MIABAJM B TrasoBoM obiake. [JmaMerp TAX dYacTu
(«mBUTHY ) TMOCTENMEHHO YBeAMYHMBAJCA, & CaMM OHU coOMpa-
JUCH B HEUTpe [UCKa, Trme M 00pa3oBajach TBepAad 3eMIA.

0. 10. UHlmMupgr mapucoBal [OOBOIBLHO YETKYI0 KapTHHY
aroit apomronuu. CHadanma nbiieBas 4acTh 00JaKa CHMMAETCA
i mpuauEMaeT GOPMY NIOCKOro HUCKA, HATOMHHAIOMErO KOJMb-
na Carypma (crapua A). Korma rtommnuma o6gaxa cramo-
BUTCA [OCTATOYHO Majoil, a IVIOTHOCTL YACTHI[ B HeM [0-
cTaTo4HO GOJLINOH, YacTUUBl OOBENUHAIOTCA B CIYCTKH,
Macca KOTODPBIX cpaBHHUMa ¢ Maccoii actepompmor (crapus B).
3ateM crycTiu caunaioresa, obpasysa niaserst (ctapmma B).
Taxum ofpazoM, IlIMugr wcxomguT M3 TOro, 4TO mepPBOHA-
YaJIbLHO 3eMiasa ObLIa XOJOJHBEIM TEJIOM.

Kax ke ¢ npusbi9HBIM NOpeAcTaBileHHeM 06 OrHeHHO-
JKEAKOM Iape, OPH OCTHIBAHMM KOTOPOro o0pasoBajach 3eM-
Bag xopa? Teopma HIMuara stoMy npeAcraBieHHI0 He
upotusopedut. OHa JUINL YTBEP:KAaeT, YT0 OTHEHHO-}KUIKAA
Macca BO3HHKJIA IO03[JHee, B XOfe HajJbHEHMero pasBUTHA.

ITo mepe Toro rak Macca 3eManm pocila (3a CYeT maJeHMH
Ha ee MOBePXHOCTh MBJIH U METEOPHUTOB), MPOMCXOAMIO IO-
crenedHoe nosbimesne teMueparypsl. Ho ocHoBHBIM meTOU-
gAKOM Temla GBLIA, BHAMMO, SHEPrus, BHIICIAIOMIAACA IpH
pacnajie PajHMOAKTHBHBIX JeMeHTOB — ypaHa, TOpUA M Ka-
aua. Copercunmit pagmoxumuk akxagemux B. I'. Xmonun emge
g 1937 r. noxcYmTa;, 4YTO MJA Pa3OrpeBAHHA 3eMIad o
OFHEHHO-’KHJKOTO COCTOAHUA [OCTATOYHO PagMOAKTABHEIX
DIEMEHTOB, COHePKaNluXCA B BepPXHEM CJI0e 3eMHOH KOpH
rommuHoil Beero 90 canTHMeTpOB.

Mesxpy TeM MOKHO CUHTATH HOKA3AaHHBIM, YTO PAHbIIG
Macca paguOAKTHBHBIX BeMIeCTB GbLIa 3HAYATENLHO 0OJbINe,
weM ceiiwac. PacweTsl C¢BHEETEABCTBYIOT, 4YTO, HampuMep,
2 MmIzappa JeT Hasaj TEeJIOBOM NMOTOK ObUI BABOE HMHTEH-
cuBHee. A 5 MWIIMApAOB JIeT Has3ak OPH PajUOAKTHBHOM
pacnage BEIJEIANOCH CTONILKO TEIJIAa, 4TO BCA Macca 3emin
MOTJIa IepeiiTH He TONLKO B JKHAKOe, HO M B rasoo0passoe
COCTOSHIIE.

B wucropum ofpasoBanusa 3eMid [JaJEKO He BCe SACHO.
Ho opmo mokmo cuurtars GeccnopEbiM. Ta artMocdepa, Ko-
TOPYI0 MBI BUIMM ceifuac, mMeeT Maao ofmero ¢ llepBoHa-
9aJBHEIM M BO3HHKIA OTHOCHUTEIHHO HEJABHO.

B stom yGempaetr npocroe cpapHenue. Honn cropo 3emas
obpasoBajiach M3 ra3oBO-TIBLIEBOr0 OOJIaKka, XMMHYECKMil cO-
CTaB KOTOpPOro GJIM30K K XMMHUTIECKOMY COCTaBY 3Besl, ee
atMocepa noikHa OBUTA COCTOATH NPEMMYINECTBEHHO H3 BO-
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jopoia M ero coefiHHeHWH (BOHAHOrO Hapa, aMMHAKa, Me-
TaHa), a TAKKe MHEDPTHBIX Tas0B — HpeXsJe BCero rejug
n HeoHa, [IpuMepuo TakoB coctaB rasosoit oGomoukn IOmu-
Tepa — IIAHETHI, KOTOPAs B CHJIY OFPOMHOIN Macchl M HU3KOH
TeMiepaTypsl CMOrJIa COXPaHHTh TNEPBOHATANLHYI0 aTMO-
chepy.

demuasg arMmocdepa, OOHAKO, COAEPMUT MaJIO BOJOPOJA,
MeTaHa M aMMHAKa W TIOYTH HE COJEP:HT WHEPTHBIX rason
(acxn09eHNEe — aproH, HO OH OGPa30BAJICA, NO-BUAMMOMY,
mo3aHee, B pe3yJbTaTe PANUOAKTHBHOrO pacmajga KaJjiud).
3HaUNT, rasbl 3TH YLUIA B MeKILNIaHETHOE NIPOCTPAHCTBO.

Kak, xorma m moueMy — Ha 9TOT CYeT HeT eJUHOrO
mEeana. OOHA CYMTAIOT, 9TO 3TO MIPOHM3ONLIO OYEHb PAaHO —
y#e B mpouecce oGpasoBamma Jemmuu. Ilo MEemuio Apyrmx,
IJaHeTa NOTepAJia razoByl0 0GOIOYKY MHOrO MO3fHee, KOrja
3emaa copMHpoBalack W TeMmmepaTypa ee CTajda IOBBI-
maThed. JTO OPOMBONLIO, BHAUMO, 3,9—4 MwuIMapga JeT
HasaJ — B 3M0XY, KOTOPYIO Ha3bIBAIOT apXeilcKoil, Wiam Jgpes-
Heilmei 2poi.

C pocroM TeMmmepaTypsl MOBBIIIAETCA, KaK HM3BECTHO,
B CKOPOCTb [OBIDKeHHA MoJeKyl. Pacder mokasbiBaer, 9TO
KOTJla CKOPOCTh Ta3oBbIX MOJIEKYJ HpeshiliaeT OMHY 4eTBep-
TyI0 9acTh BTOpPOH KocMmdeckoi (11,2 kumomerpa B cexym-
ay), maummaerca OpicTpas yTedka rasos. Padbpllie Bcero
«6emann» caMble JIETKHE MOJIEKYJIBl — BOJOPONAa M  Telud,
saTeM — MeTaHa, aMMHaKa, HEeOHAa, aproHa, KPUNTOHA.

Bropuanaa armocdepa 3emiam, mo MHEHHIO aKaJeMAKa
A. II. Burorpagosa, oOpasosajach ropasgo mosgaee. Paszo-
rPeB ee MAacChl CONpPOBOKIAJNCA OepeMeljeHHeM Qpaxmuii:
TAMeIble BemeCTBa ONYCKAJHCh BHH3, JIEKHe — BBIXONMIM
Ha HOBEPXHOCTh, TepAA PACTBOPeHHbIe B HHUX Trasbl. 3eMisa
caMa cosaBajia ceGe arMocdepy.

Idrta HoBasa (BrOpHuHan) arMocdepa BHaTANle M0 OTIH-
gyajace or nmepsduuHoii. IlpaBga, Bomopoma B Hedt 6bLTO
HeMHOro, npeofGiaaganu Gojiee T/AMKeJbl® rasbl: aMMHUAK, Me-
tal, napsl Bomel. Ho B Ty sKe apxeiicKkyw spy Ha 3emie
MOARMJINCHL OpPOCTeiMHe BOAOPOCIM THNA CHAHE3eJEHBIX, KO-
TOpeIM Kucaopon He Hy:keH. Mcmoasazya smeprmio Conmiua,
OHH pACINEINIAIT YIIEKUCAOTY, BBIJeNAS CBOGONHBIA KuMC-
aopon.

OcHOBHBIM HMCTOYHHKOM KHCIAODONa OBLIM 3ejeHBle pacTe-
gaa. OHM 0OABHJIMCHL, OYEBHAHO, Y/Ke B Hadajde OpPOTEpo-
soiicrolr apst (2,5 — 1,7 mMmmamappa ser masax). Ho mm-
POKOe pacrmpocTpaHeHME MOXYYWIHM rOpPas3fo NO3[HEe, B 3M0XY
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pepxmero npoteposos (1,1 Mmmaamapma — 600 MmiamOHOB
mer masan). B sror mepuon Kucmopom B aTMocgepe yiKe
NPUCYTCTBYET B 3aMETHBIX KOJMM9eCTBAX.

Jdror mocienBuii mepuoni YpesBbYaiiHo Bayked. M me
TOALKO TEOPETHIECKH — A NOHNMAHUA WNCTOPUN BO3HUK-
HOBEHUA M SBOJIONMH 3eMJIll, HO M NPAKTHYCCKH — ¢ TOYKH
3pEHUA TeX OMMSKHMX H RAJILHMX TOCHEACTBMI, KOTOphIe He-
ceT ¢ coGoli CTpeMUTENEHOE Da3BUTHE COBPEMEHHOIO IPOM3-
BOJICTEA.

N3BecTHO, 9TO MO mMOBOAY ONMEHKHI OTHX MOCIEACTBHI
CYIECTBYIOT caMbie pas3Hble, B TOM 9YHClie U [UaMeTpPalbHO
npoTHBONONOKHble MHeHusa., OJEM 9KOMOIH CYHTAIOT, YTO
y#e K Hagany XXI B. upesmepsoe norpebleHne Kucxoposa
OpPOMBIIINICHHOCTLIO TpHBEKeT K OWIYTUMOM €ero HeXBaTKe
B aTMoc(iepe; ApyrHe YTBED)KAAWT, 9T0 Je¢ (MM OKeaH —
TYT TO/Ke HeT eRUHOTNACHSA) JIETKO BOCCTAHOBMT paBHOBe-
cue. OHM roROPAT, 9TO M30OBITOK YIIEKHMCIOro Ta3a B BO3AyXe
BBI30BET NOTEIUVICHUE CO BCEMH €ro IOCHe[CTBUAMY, [pPyTHe
IpeCcKa3hIBaIOT MOXOJIOaHMUE.

IlpumepoB Taxux pacxokpesmii mMporo. Ho maMm Baskma
cyTh. PacxoKueHusa B OLEHKAX CBHICTEJLCTBYIOT, 9TO HAII
3HaHHA 00 SBOMIONMH 3eMJH BCe eIe CIMIIKOM mpubiamsy-
tenrbEbl. MBI 3maeM mamexo He Bce (PaKTOPHI, KOTOpHIE yda-
creopand (M ydacTByor) B dQopMuponsaEMH 3eMaHl, ee
atMocdepsl u rEApocdepHl, B CIOKHEHIIMX Ipomeccax Kpy-
rOBOPOTa BEHIECTB B HPUPOLE.

[lomo6GHEbi pasphiBs MeMAY 3HAHHAMU M HOTpeGHOCTAME
(y#e He TONBKO HAYKH, HO M HPAKTHKH) HMEET, KOHEYHO,
ceon mpuamHLL o wocienHero BpeMeHH HAM He C  dUeM
6bIIO CPAaBHHBATL: CBeJeHHMA 00 3BONIOIUHN GBHUIM OrpandmYenH
demieil. Mb1 3Haly, 9T0 B CHIY KaKHUX-TO (9acThl0 M3BecT-
HBIX, 9aCTLI0 HEH3BECTHHIX) NPHYHH pPa3BUTHe 3eMJH IILI0
TAaKHM-TO OyTeM. XapakTepeH JM B3TOT NYTh A APYTHX
miager ConamegHoll cucTeMbI M JJIA APYTAX 3BE3NHBIX CH-
cTeM, KaKyl0 pOJb B Ipollecce HTPAlOT Te MIA HHBIE (hak-
Topsl — 000 BCeM 95TOM MOKHO OBIIO OBl TOMBKO Orajs-
BaTthcd. M ecam ObI CMBICA KOCMMYECKHX IOJIETOB CBOIHUICA
JAuOib K IIONYYeHWI0 MHQOPMANME O APYrUX miIaHeTtax (T. e.
0 [PYTHX MOIEJAX »BOJIONMHM), JaKe B DTOM cjydae 3Ha-
genne woderos Obino 66l orpomHO. MGo 0T oTHX cBefeHEHi
33BHCHMT HE TOJNLKO NpPOrpecc HayKd, HO u Oyayimee wgelo-
segecTsa. Mosxer OBITH, oYenb OGamaKoe Oynyimee.

Celiyac MB [OBOJBLHO ACHO MPEACTABIAEM NBa KpaHHHEX
cayuan. G onmoit croponnt, Jlyra m Meprypnmii, notepsaBpmue
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B cwiy HeboJLOIAX pa3MepoB W Macchl Bclo aTMocdepy.
C npyroii -—— FOnurep, ubm pasMepsl U Macca HACTOJLKO Be-
NEKA, 9TO 3a MMJIHAPHOBl JeT NepBHYIHasg aTMocdepa mia-
HeTH! NOYTH He M3MEHHWIach, a COCTaB GJHM30K K COCTaBy
Comama. B atmocdepe ¥O0nmTtepa, xak u Bo Bceil Macce mia-
getH, npeoGnajaer sBomopox (60 — 80 npomentos mo secy),
B KOTOpOM IJIaRaloT oGJaKa aMMMaKa W MeTaHa. BeposaTso,
amamornumag xaprueEa u Ba Carypme, VYpame, Hentyse.
0 Ilnyrome usmecTHO OYeHHL Maj0O, HO NPEANONAraioT, TO
arMocepbl TaM HeT.

HauGoapmmii mutepec (B TOM UYHCHAe H HPAaKTHICCIKHI)
OpeiCTaBIAIOT A HAC [Be OjaHeThl — Benepa m Mape.
H noroMy, 910 oHm Hamu GmmKafimune cocefd, ¥ MOTOMY,
9T0 MX pasMepbl M Macca HNpPUOIH3ATENHHO COOTBETCTBYIOT
napamerpaM Jemianm (cxasseM, nmaMmetrp Benepul pcero ua d,
a Macca Ha 17 mpoueETOB MeHbIIe 3eMHBIX).

Cunraercs, 9TO pas3BUTHe OAAHET 3ABHCAT UDPEIKAE BCEro
or mx Maccsl u paccroaaua or Conmana. B oGmem Bmpe 310
yTBEeD)KIeHHEe COMHEHHMII HE BHI3bIBAeT. Y’Ke B IPOMUIOM CTO-
NeTMH aCTPOHOMBI HpeJICTABIAIN ceGe — NPHOTA3ATENILHO —
HECXOJCTBO 9THX IIJIaHeT: pa3pe)keBHaa armocpepa Mapca
fiIBHO OTJIMYaJachk OT INIOTHOH atMocdepsl Bemepsi.

B TtpuamaTteix rogax Halmero CTONETHA CyUIeCTROBAJA
MOCTRTOYHO MONIYJAPHAS CXeMa, 10 KOTOpo#l 3emis 3adm-
Maja Kax OBl IPOMESKYTOYHOE JIOJIOKEHHE B iIpoliecce 3BO-
monun. Monopas u ropsvaa Bemepa oanuersopsia ee
npoiioe, cTapMii m ocTeiBumic Mapc — ee Gynpymiee.

Ceiiuac or 3Toif cxeMBI DOYTH HHYEro He OCTaJ0Ch. Mapc
n Benepa oxasaiuch He mPOCTO HECXOKUMM, HO COBEPIICHHO
PasIMAHBIMY IVIAHETAMH, M PasyIMYMA HACTOIHKO CYLIECTBCH-
HBI, 4TO, MOKeT GbiTh, mMOTPeGyeTca KOPEeHHOil mepecMOTp Ha-
[AX OpefCTaBICHUM 06 BOJIOIMH MIAHET.

AtmocepHoe maBieHue Ha Mapce cocrasiser ncero
0,08 semmoro. OcHosHasas 9acTh arMocepsl — asoT H yrie-
KNCABI ra3, KOCIOPOJa M BOJOPORA YpPe3BbIYaHO MAaJio,
B THICATY pa3 MEHbIIE, 4eM Ha Jemie.

Eme Gonee HeoxmpgamHBle peayJabTaThl [al0 MCCJejoBa-
Bne Beueprr. Pazymeercsa, amech neofxoguma ocofama ocTo-
poREOCTH, MO0 HCCIeAOBAHME TUIAHETH NPOAGJKaeTcad U B
OPAHNUNE TYT BO3MOKHBI JI00ble HEOKIIaHHOCTH.

Onmako yske ceifuac ogeBujHO, uT0 aTMocepa Bemepst
COCTOMT He M3 a30Ta, KaK OOJArajl® paHslle, a OpeAMYyiie-
CTBEHHO M3 YIJIEKUCTIOro rasza (ero cofepsKaHme [OCTHTAET
97 ppouenrtoB, Torma Kak aszor Bpooflie He HalIeH); 4uTO
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TeMnepaTypa DJIaHETH! He «HECKONBLKO BBHIIIEY 3eMHOI, a Jo-
cruraer 480 rpagycos; napienume He 2 — 3, a 90 armocdep!

Teuepr nopoGHBIe UapaMeTpbl HMKOro He yausisioT. Ho
MOJKHO HANIOMHHTL, 9TO BCEro JieT [BafliaTh HA3ajl, Korga
reMieparypa Bemeprnl OblTa HM3MepeHa ¢ NOMOINLIO pajHo-
TelecKonoB, noiyvennvie pamEEbe (cpeimre 300 rpamycon)
NOKAa3aluCch HACTOJbKO HEOKMIAHHBIMH, 9T0 HEKOTODHE yue-
Hble M NPOCTO He HOBePMIM M OTHECIHN 3a CYeT MCKaKeHmi
B paore pagnorenecrona.

B opurmune ¢usnmuecknii MexannsM ssodionun Benepn
HOHATEN: 3TO Talk Ha3bIBaeMbIil TapHuKOBBI sdPent. At-
Mocdepa NJIaHETHl JeiCTByeT KAaK JOBYINKA: HNpPONYCKaeT
6ONLINYI0 9aCTL COTHETHOTO M3IYIeHHA, a OTPAKEHHYIO 1I0-
BEPXHOCTbIO YHEPIUI0 3a4ep/KUBAeT.

910 aumn caMbie ofmme coobpaxeHud. UToGB H3y9IaTh
9TOT MeXaHusM moapofHo, moTpedyloTcA THIATENBLHEIE H ClIO0-
AHBE HCCHeoBaHUA. Bo BCAKOM cilydae He MCKIIOYEHO, YTO
pasnmnuua Mexny Bemepoit n 3emueil 00BACHAIOTCA pasHBIME
yeaosuaMu o6pazoBaHuA MJAaHET — 00 9TOM OBOPHT, B 9acT-
HOCTH, [OYTH [OJHOe oTcyTcTBHe Ha Benepe ctonp pacmpo-
cTpaHeHHOH Ha 3eMJje BOAHL

OuesujiHO0, NP HHHEMHUX TeMIaX HCCACHOBAHHIT YiKe
Gimskaiimue JecATHIETHSA OTBETAT HA STH Boumpockl. Ho kak
6b1 ek HE Gbiu Hamm 3HaEMA 00 mcropum 3emun u Coi-
HeYHOIl cHUCTeMBbl, OHM Bcerga 6yayr memoxmbl, 6o Coarne
H OKpy»Kalolllye ero TJaHETH — JNIbh HAYTOKHO Majas
9acTh TOr0 BEJIMKOro, 4to 0003HauaeTcsa CI0BOM Bceenemmas.

Arombl BceneHHoM

06 mcropuu oOpasoBanmsa BcejeHHOIT MBI 3HAeM MOKa He-
muoroe. Ilpepnomaraior, 4To oma BosHuMRIa 6,5—8 wmunr-
AMAPAOB JIET Hazal B CHAY HPMIMH, 0 KOTOPHIX MOMKHO TOJb-
xo noragsisarhca. CorlacHO COBPEMEHHEIM OpPeACTAaBIeHHAM,
MaTepHaloM JJA «NOCTPOMKMY 3Be3]] CIY:KHT BEChMa paspe-
IKeHHAs MEJK3Be3[HAs Ta3oBo-NBIIEBasg cpefa.
Mesxssesgublii ras ObJT OOHADY!KEH B CaMOM Hadale
sHamero croierus. Ho ceifuac cmoiicTBa ero xopomio mayue-
nel. B xyOuweckoM caHTHMeTpe NPOCTPAHCTBA CONEPIKATCH
(B 3aBHCHMOCTM OT TOro, rie B3fAT DTOT CAHTHMETD — Io-
ONnu30CTH OT MACCHBHOrO TejJa WJM B oTHaNeHHH) or 1 o
10 aromom rasa. HommuecTBOo 5TO mHOKa)KeTCA coBepHIeHHO
HUYTOMHBEIM, €CIH BCIOMHHTH, 9TO B TOM :Ke o0'beMe BO3-
AyXa OPH CTAHJAPTHBIX YCIOBHAX THCIO MOJEKYJ JOCTHTAeT
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2,7-10'%, a caMble coBepIDeHHBIe BAKYyMHBIe KaMepHl He Mo-
3BONIAIOT JocTHYb KonuenTpaunu menee 1000 aromoB B Ky-
6maeckoM caHTHMeTpe.

Ommako »To TOT ciydaii, Korga npenebperaTh MAaJBIMH
BeIMYHHAMH OMacHo. Bo-mepBhix, MOTOMY, 4YTO «HYyCTOTa»
pecut Goapime, ueM cotHsa mwuinappaos Comuu, Mosmer GHITS,
Gonmbilie, 9eM BCA MaccUBHaA 4YacTh BceaeHnoii. A Bo-BTO-
phIX, MEJK3Be3IHOe MPOCTPAHCTBO 3ATOTHEHO rasoM, a JTO —
CKHMaeMasg cpela, KOTOpaja MONYHHAETCA 3aKOHAM Ta30Boil
XMHAMMEKH.

Ilo xumuueckoMy coOCTaBy Me;K3Be3sOHbIl ra3 aHaJOTH-
veH HAPY;KHBIM CJI0AM 3Besd. B HeMm mpeoGragaloT aTOMLI
BOOPOAA W TeJMsA; ATOMOB [PYTHX dJAeMEeHTOB HeMHOTo.
IlpucyTeTBYIOT M mpocTeinie MOJEKYJbl — COeJUHEHHA TH-
ma CH, CN.

Qusnyecke CBOMCTBA MEH3BE3[HOT0 Fasa 3aBUCAT OT
TOr0, HAXOMUTCA JM OH B CPAaBHATEJBLHON OJIHM30CTH OT Tro-
pAINX 3BE3[ MAH YHaJeH OT HMX HA OYeHbL OOJbILKE pac-
croauua. B mepeoM chaydae ero TeMmepaTypa UpeBHIILaeT
10 000 rpapycos HennBmHa, ¥ 0OH MOHH3MPOBaH, T. €. HAXO-
JUTCA B 9ETBEPTOM COCTOAHMH BelIeCTBAa, B COCTOAHHH IMJa3-
mbl. Hamporus, ma nmepuepunn temmeparypa rasa HeselHka
(mopapra 100 rpagycos HeanBuna), TAk 4TO BO3MOMKHO CYy-
LeCTBOBAHHE MOJEKYII.

Ho ™mesxsBesgmas cpega — aTo He NpOCTO ras, a ras,
nepeMeIIaHHbIA ¢ NBUIBI0. PaaMepbl NBLUIMHOK HUYTOMHBE
(10-4—10—5 camTuMmeTpoB), mX o06mas Macca — CpPaBHH-
TEILHO ¢ Maccoil rasa — Hepedumka. ONHAKO OBUIMHKH OpH-
NAl0T MeK3Be3NHOU cpefe ocoOble cBoiicTBa W mpH Giaro-
NPUATHBIX YCJAOBHAX CTAHOBATCA LEHTPAMHM KOHAEHCAIMM —
npolecca, KOTOPHIA HOPHBOAMT K oOpa3oBaHUIO 3Be3[.

Tasz ¥ ObIL B MeJK3Be3MHOM MpPOCTPAHCTBE pacmpejeire-
AH HepaBHOMepHOo. HamGonee mIOTHBIE CKOILIEHHS mbUIM 00-
pasyloT o6iaKa, KOTOpPble BOCHPHHMMAKOTCA KAk TEMHbIS MK
CBeTABIe TYMAaHHOCTH.

O6maa Macca MeK3Be3[HOTO BemecTBa NOKHA YOBIBATH,
ufo mpomecc poKmeHHMs 3Be3N npomoxkaercsa. Menserca m
ero €ocTaB: BONOPOJ WOCTENEHHO (BHIrOpPaeT», NpPeBPallafAch
B reamit. ['eaumii, B cBOIO ouepejb, MEePEeXOAUT B TAKeJdble
37eMEHTHI;

3tHe - 12C; °C+ tHe 160

MosuO cUnTATH OJOKa3aHHBIM, YTO CaMbleé TAMeJAble
9MIEMEHTRl CIIOCOO0M HOCTENEHHOTO HapamuBaHUA oﬁpaaoBa-
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el Be MoryT. C pocToM sApmep TepAeTca MX YCTOMYIHBOCTE,
OHH cTaHOBATCA paamoaxtusEbiMA. llosararor, 9T0 caMmbie
TAMKENble DJJIeMeHTHl 00pasyloTcd B (TULIAX» CBePXHOBBIX
spesn. [Ipomcxomgsmas npm mx B3phiBe (BCHBIMIKE) IEeNHAA
peakuma cBA3aHa ¢ 00pa3oBaHHEM OrPOMHOrO KOJHYeCTBa
nefirporos. VX 3axBaT, BHOHMO. W IO3BOJAET ATOMHBIM AJ-
paM «pasbyxaTs» ¢ Takoil GblcTpOTOH, WTO O6paTHHI mpO-
Hecc — pacmaji He ycmeBaeT COBEDPIIUTHCA.

Peaxknus mnpeppameHAA BOJOPOAa B TeJMil, KpoMe oC-
HOBHOW cBoeil ¢yHKumH (mepBBIA sTam mpolecca, KOTOPHIil
BefleT K 06pa30BAHHIO BCEX OCTANBHBIX 3JIEMEHTOB), BBHINON-
HAET M pPOJb «vacoBy. B poctynmmHO# HaOMIOJeEHI0 YacTH
Bcemennoii B reamii npeBpaTHIMCh TPHMEPHO 7 IIPOLEHTOB
BCEX aTOMOB BOJOpOJAa. ITO HO3BOJNAET KAaK-TO OYEPTHTH
xpoHosoruveckne paMru. Bospact Beenenmoit: Muimapaer—
HeCATKY MUJINAPHOB JET...

HNurepecEo comocTaBUTh HaHHbe 06 deMeHTaX Ha 3eMie
n Bo Bcenennoii. CaMble pacnpocTpaHeHHBIe Ha 3eMJC 3JIe-
MeHTH — jkele30 u Kucaopon (80 — 90 npomentoB), 3atem
HAYT aNIOMHUHWIA, KaJbInil, HATPHi, Kannii u Mmarmuii. Han-
Gonee pacrnpocTpaHemHBI dieMeHT BceJeHHOR — BOHOPOT
(oxomo 77 mponenTor ofmeit Maccer m 93 mpouenta Beex
aTOMOB); 3a HHUM ciemyeT reimit (22 OpomeHTa MAaccH).
OcranbHble (cBHIME cTal) 2JeMEHTHI COCTABIAIOT OPHMEPHO
1 npomenr obmeil Macchl, NpMIeM BRYTPH 3TOr0 HPOLEHTa
COOTHOHICHMsA, BHAMMO, Te ke, YT0 Ha JeMJe: jKele30, KHC-
A0pod, KPpeMHMI...

Bcenennan ne Tonbko GeckoHEYHO BeNidKa, HO M (ecko-
HeqHo pasHooOpasHa. Coserckuit actpoHoM A. Boapuyk o6-
HADYKHJ, HanpuMep, BOCeMb 3Be3J, MOJYIHBINNX HasBaHUE
rexmeBbIX. JINs 9THX 3Be3]] XapaKTepHO COBEPIIEHHO WHOE
pacopesiesieHne 3jieMeHTOB. Bogopon, rexmit um jxeilezo Haxo-
narca tam B ormomernmn: 100 : 10000 : 1, nprnuem Ha oamoil
d3 3Bes| Bomopon He obmapysmeHn Bosce. OTcyrcTByer oOH
n B atMocpepe HEKOTOPHIX GedBIX KapIUKOB *, MEHbIIE, d9eM
o6BI9HO, ero B arMocepe CBePXHOBHIX M TaKk Ha3bIBAEMBIX
yrIepoNHbIX 3Besm **,

* Besple KapauKM — 3Be3/Ibl ¢ MaccaMu oT ofuoil mo 0,2 coamew-
HEIX, HO ¢ OYCHb MAJLIMM PpasMePAME U OrpOMHOH TIIOTHOCTBHIO
(4-104—7-108 rfcm?).

** YraepogHble 3Be3nbl — 3Be3fnl Kaacca C, B CHeKTpe KOTOPLIX
npeobAapaoT coequHeHUA yriepopa. Bupmmo, B atnx sBeapmax (6ous-
TIMACTBO W3 HHX — I'ETAHTHI) DPOHECC «BHIFOPANMsI» BOJOPOJA M 00-
PA30BARHA TAYKENLIX 3MeMEHTOB HUJET ¢ BBICOKOM HHTEHCUBHOCTBIO,
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Jlw6onritHan 3Besga — Hosaa T'epryneca. Ee artmocde-
pa GeiHa BOHOPOAOM M HEeIPHMBBHIYHO Goratra TaKMMH SJeMeH-
raMi, KaKk yriepoj, kucjopon u asor. VakT, KoTopsll moKa
He DoAgaeTca o0'bACHEHUIO.

Wsydenne nokxaspiBaeT, 4T0 JderkHe djeMeHTH 0GHEITHO
BCTPEYAOTCA B NPHPOAE Yaime, 9YeM TsKedbie. la3nl — 3a
HEe6oNBOINM HCKII0IeHNEeM — MPHHAJIEHAT K TACHY JerKnx
semects. He yquBuTensHo mo3ToMy, 9TO BOJOPON M Tejiuit —
ocHOBHBIe Marepualibl BceJleHHOH, a KHCAOPOJL — BaMKHeii-
mHAi 3jeMeHT 3eMIIH.

ABAX[ibl BTOPOM

HUctokm cnopa

1 asrycra 1774 r. [Isxosed Ilpuctaun monyduma damcreiit Kuc-
JOpON U HCCIeoBaN HeKoTopsle ero coiicrBa. «Hakoso e
6blI0 Moe M3yMJIEHHE,— 3AMKCAJ OH B CBOEM NHEBHHKe, —
Koria s OOHAapY’RUJ, dYTO CBeYa TOPAT B 3ITOM BO3AyXe
(IlpucTanu BCclo KU3HL HA3BIBAJM KHCIOPOA Bo3ayxoMm.—P. B.)
meo0bidaiino ApKuM miIaMeHeM. TmerHo meitaica A HaitTH
ofpACHeHHE 3TOMY ABJEHHUIO... Mojxer OBITH, WHMcTbll nedio-
rECTHPOBAHHBINA BO3MYX CTaHET KOTJa-HAGYAL MOIHBIM Ipe-
MeTOM POCKOINH... A MOKa TONLKO [iBe MBIIM Jla A CaM UMeH
BO3MOJKHOCTE BIBIXaTh €ro».

Cxopo HamBHAA BOCTOPKEHHOCTH NEPBBIX JHEH CMEHHTCA
OPUBLIYHOH [JA HCCIHE[OBAaTeNdA OCTOpoHOCTHIO. [la, x0-
HEYHO, KHCJIOPOJ MOKeT OHTH O49eHb [MO0Je3eH B MeJHI[HHE,
«.. HO OH, NMOMKalyil, OymeT BpeleH ANA 3I0POBBLA YeJOBEKa.
Csewa cropaet B HeM OBICTPO, a YeJIOBEK, HaBepHOE, B HEM
ckopo coctaputca... Mopamncr-puiocod cramer, — goGas-
aser [lpmeram ¢ coxkameAmeM,— 4ro OOr HAM Jal TaKoi
BO3AYX, KAKOH MBI, JIOAM, 3aCTYKHINY.

Jlayaspe, ¢ €ro JeJOBHTOCTHI0 H IIENKOH OPAKTHIECKOM
XBaTKoll, He cTaj MopaimampoBaTs. OH cpasy ke ynoBma
cyts: «Hanpaeisaa mocpencTBOM MeXOB CTPYIO BO3Nyxa Ha
3aMUKeHHBIe YrodbA, MBI BHOCHM TpH YeTBePTH BPefHOro
U 00 MeHbIIeil Mepe GecnoxesHoro (pAHAA HAa ONHY YacTh
NeHCTBUTENLHO HOJNE3HOr0 — CNe0BaTeJbHO, MOKHO GBLIO 6B
3HAYATENIBHO YCIJIMTh JeiicTBHe OTHA, eciu OBl OKasaJoch
BO3MOMHEIM TMOAJIEPKUBATH FOPEHHEe MOCPEACTBOM YHCTOrO
Bo3gyxa (T. e. omAThb-TaKu Kmcaopoaa.— P. B.)».
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W on nenaer Bce, 9T06B1 3TO «OKA3aJOCh BO3MOKHEBIMS,
Ve B 1784 — 1785 rr. Jlabyasbe npoBes omBITHL @O pasmno-
menuio Bousl, a B gespane 1785 r. (Bmecre ¢ Menbe) mo-
AYIMT KHCACPON B KPYOHHIX Maciitabax.

Ho eme pambme, B 1777 r., Jlasyaswe nyGumryer Me-
myap «OmbITHl Hap JAbIXaHHeM JKUBOTHBIX M HAJ W3MeHe-
HASIMH, KOTOpHE OperepmeBaer BO3AYX, NMPOXOAA depes Hx
JerKue», rAe MOKa3biBaeT, Y70 ABIXaHWE MOMOGHO TOPEHUN,
TONILKO Me[JieHHOMY. ITH paGoThl BOOCHENCTBHM OBLIM BH-
coko onenennt K. A. TumupsasessiMm u H. M. Ceuenornim,

MoskHo TONBKO YIMBIATHCA TOH OOpAasUTEALHOI 30p-
KOCTH, ¢ KOTOpOil ofa samedatensarix xnmuxa XVIII B, yra-
NaJH [Ba OCHOBHbIX HANPAaBJGHHA HCIOJIL30BAHUS YHCTOT0
KACIOpoa: AbIxaHHe A HHTeHCHpHKanusa ropeEusa. Ho s
XVIII B. Jopm eme Mallo 8HANH O KHCIOpOHe, He YMeJd
goNyvuaTh €ro B NPOMBIUIEHHBIX MacmiTafax, fla U He odYeHb
B HEM HYKIAJHCh,

A 410 KacaeTca BCAKOTO poja 3a6iayskaeHMil, CBA3AHHEX
¢ KACJIODPOJOM, TO WHBIE M3 HHX OKa3aluCh HOPA3HTETLHO
wapydama. Eme u ceifvac Mmoo, HanpuMep, o6HADYKHTH
B KHArax yTBep:;KJIeHHe, 9TO «KHCIODOA — CAaMEBIH pacmpo-
CTPaHEHHLIH ajieMeHT Ha Jemie M BooGmie B mpPHPOME».

O pacipoCTpaHeHHOCTH rasoB B HPHAPONE MBI YiKe FOBO-
penu. 99 npomentos Beeit Macch! Bcemenmnoii cocrtaBasmior
BOJIOPOA W TelNnli; 8HAYAT, Ha JOMI0 UPOYUX DJICMECHTOB,
BKJIOYAA KUCJIOPOH, ocTaeTca 1 mpomenT.

C 3emueit cnossuee. B mupe, roe Myl uBeM, KHCIOpog
AefCTBATELEO CaMblil pacHpOCTpaHEHHHIA 3JeMeHT. 3eMHas
KOpa ClO}{eHA NpPEeMMYINeCTBeHHO M3 TAWHEBI, MecKa u Apy-
rax oopop, Gorareix Kuciopomom. Boma (a noga saHHMaer
TPH YeTBEPTH 3eMHOA NOBEPXHOCTH) COCTOMT MpPeUMYMIeCT-
veEHo M3 xuciopoga. B Bosnyxe ero 21 upouenr. Pacrenus,
MEDOTHEIE, CaM uYcHoBeK GoJLIIe 4YeM HAIOIOBUEY «IIG-
CTPOCHBI» M3 KACIOPOAA.

Bce ato Tak. M ofHaKO Ha OCHOBANWM JHIUL HAlUero
10BCEAHEBHOrO ONBITA BEJL3A CYAUTDL pasike O 3eMHOM IHape.
HccnenoBanng moxaspiBalor, 9T0 Ha J3emje OOJbIIe BCero
menesa — 67 nmpounentos. Huciopon saswmaer mo pacnpo-
cTpaEeHHOCTH BTOpoe Mecto. llo omHMM pamHBIM Ha 3eMie
12 npomenToB Kuciopoaa, 0o gpyruM — 29.

Cregywmee tunuunoe salay/KpeHne KacaerTcsi apomec-
cos oknciaenua u ropeunsa. OGa aTH Dpomecca HEpPENKO CBA-
3HBAIOT HCKJAIOUATENBLHO ¢ KHCIoponoM. Mesay Tem ropenue,
7. @, «OBICTPO OPOTEHAIONAA XMMHYECKAaA peaKIud, COmpo-
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BOMIAIOWAMACA BLLAEIEHNEM Temja W CBETa», MOIKeT WATH
n Oe3 xuciopoma. MHOrme MeTaJyILI TOPAT B aTrMocdepe
xaopa. OKuch HaTpUA U OKMCh TAJUIMA TOPAT B YIIEKUCIOM
raze. A ¢Top oKHCIAAeT BelecTBa, mepe/i KOTOPHIMH Jaie
KECHopof, GeccuiieH, W TOpeBHe B HeM HjeT ¢ elle OOJbIIHM
BHIEJIEHNEM TerJjla U CBera.

A Moer JIH caM KHCAOPOA OKUCIHATHCA? W1 mouemy
BOJla He rOpuT? ITH BONPOCH BOLLIM B XUMHMECKHE BUKTO-
PHBEL

Ecth craupaprable orBeTsl. Kuciopop oKucIaTLes He
MOYET, MOCKOJNBKY OKHCIeRME — IPOHecC COeJUHEHUs Be-
mMecTB ¢ KUCIOPOAOM. A Boma He ropur, mH6o cama ABIAETCA
NPOXYKTOM ropeHys, «3o0joii». B omHoil kKHAre MHe BCTpe-
THACA XUTPOYMHBIN ONBIT: KUCJIOPOX HANPABIAIOT B CTPYIO
BOJIOPOJa M NOJIydaeTcd, 94TO OH Kax Obl ropur. IT0, IMOHAT-
Ro, wyTKa. I'oput BOmOpOS.

Ho xucnopon — Ge3 BCAKEX DIyTOK — OKHUCHAETCA. A Bopa
I Jef HpHM BLICOKOH TeMnepaType ropar. Jiex roput siprum
0eJiBIM IIIaMeHeM, eciiMi OPDOCHThL B HEro 3a)K:KEeHHBII Tep-
MAT — CM€Ch IOPOMIKO06PA3HOrO AJNIOMUHUA € OKUCIOM 3Ke-
ae3a. OOGBIYHO ANIOMHUHMIA OTHHMAeT KHCJOPOX Y OKUCH »Ke-
nesa. Ho, okasasmuch B OKpy’/KeHHM 3aMep3lleii BOJbl, OH
OTHMMET KHMCJOPOJ H Yy Hee, NMOCKOJIBKY BOJA TOKE OKHCh,
TONLKO He jKejiesa, a BOAOPoja. Iloiyuactes, ITO Jiej LOPUT:
KHCJIOPOJT BOALI COCJINHAETCA ¢ AJIOMWHNEM; BOJIOPOJ, OCTaB-
much B O[MHOYECTRE, CTOPAET B aTMocdepuoM BOyXC.

Ewe narnagEee peaxknuu KACIOPOXA M BOJH ¢ (TOPOM.
Kucnopon dpesBul4ailHO AKTHBHBIA OKUCIHTENh, MOTOMY M
NYMal0T, YTO HUKAaKOil Jpyroii 2leMeHT He cuocolecn ero
okucnuth. o grop eime akrusmee. B atMocdepe gropa nue-
aopoy ownciaserca. OGpasyrorca coepunenun twna OF; i
0.F,. O6pature BHMMaHME, KMCIOPOJ CTOMT 3fieCh Ha He-
APUBLIYIIOM JUTsT HEr0 MECTC — TIePBLIM. ITO JINAYAT, TITO Le
OH OKMCJsIET, a ero oxucixaer ¢rop.

A Bopga? Oma oramvuno roput Bo (TOpe M B RellecTse,
KoTopoe HaswBaerca Tpudropumm xmopa. llpomecc ropemma
mieT o9eHp OypHO — ¢ o0pasoBaHMCM TUIaMeHH, ¢ GOJILOIMM
BHIJCICHHEM TeIJIa.

B o6BLIYHBIX YCHOBHAX KHUCAOPOA CPABHHTENBLHO HMHEpTEH.
Ho Bce e pyOunmii, mesmit 1 Gapuil 3aropaloTcs B HeM yime
Opu KOMHaTHOU TeMmneparype. Harpmii m kaamii Bcubixu-
BAlOT BO BJaMKHOM Kumcaopome. Jlame moBOmbHO maccHBHBIE
Meramnnl (ieie30, KoGalipT, HUKENh), eCHH UX CHIBLHO H3-
MeJIpYnTh, BocnilaMensorca caMu coboit. Hanpumep, menes-
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HaA [ObUIb, PacCeAHHAA B BO3iyxe, BAPYT, (6e3 BCAKHX BUAN-
MBIX NPUYHH, HaKajdseTca Robena.

Moxuno mpepcrasurs ceGe m apixaHme Ge3 Kucaopopa.
Ha 3emne ecTp Tax HassiBaeMble aHa?poGHBIe GaKTepum —
KMCEOpOi UM He HY)KeH, HeoOXOZAMYIO A >KU3HENeATeNlb-
HOCTH DHEPTHIO OHM MOJYYAIT NPH PACIICINICHHH CIOMKHBIX
OpraHMYecKUX M HEeOPraHMIECKMX BelllecTB. B npmumune
NOMYCTUMB! M CYHIeCTBA, KOTOpHIe AbIMAJu Obl gropoM, XJio-
POM WM OKHCHIO YIIEepOja.

Utar, B aKTHBHOCTH KUCIOPOX ycTymaetr ¢Topy, B pac-
npoCTpaHEHHOCTH Ha 3eMie — kenesy. MHadwe roBopsa, oH
3aRAMaeT jBa Bropbix Mecra. Ho cmoprecmen smaer, 4T0
IBa BTOPHIX MeCTa 9acTo BajkHee ONHOTO mepBoro. B mammom
ciydae — uMeHHO TaK. [IBa BTOpHIX MecTa c/iellaii KHCJHO-
PO BA;KHEHINHM 3IeMEHTOM 3eMHOIl JKM3HH.

Hocrynuble Ham 3amachl )TOpa CPaBHHTENLHO HEBEJIHKH,
A 3T0 Hac ocobeHHo He Gecnoxout. Ecim G Ba 3emne Gburo
Mallo eje3a, YeJOBeKy mpumuaock Ool TpymgHO. F BCe e
OH, BeDOATHO, BHIIIEJ OBl M3 MOJOKEHMA, 3aMEHHUB JKele30
THTAHOM, CIUIABAMM, CHHTETHIECKNMHN MaTepHajaMH.

Kucaopony Henb3a 3aMeHurb. B mcropmu Kopalrexpymre-
EHi OTMEUeBBl cIy4au, KOTMAa YeJoBeK KMy Ges mwmu (HO
¢ Bonoit) okojgo Tpex Mecsames. Bes mogbkl (¢ cyxoit nm-
mei) — 6 — 8 gmeil. Dea xucnopona cMepTh HacTymaeT de-
pes 4 — 6 muByT.

IopeHne BemiecT®B B KHCJAODOJte — TIABHLIA HMCTOYHHK
sHepruu ua 3eMiae. Peakiun OKHCIEHHA UrPaiOT PEINATOMIYi0
pois B npompimaennoctu. Ilo seipasxemmio Bepueauyca,
CKHCAOPOA CHENAJNCA OChI0, BOKPYr KOTOPOHl BpamaeTcs Bed
xuMuA».,  «Mbpt  He ommbeMcA,— yTBED)KIAET AaKAXeMHK
I1. JI. anuna,— ecmu ckamem, aro 80 nponeETOB BCEX Ipo-
NeccoB, UMEIOTHX MECTO B TeXHUKEe, OCHOBAHO HAa LIPUMCHE-
HHYM KUCTOPORA».

Tlosropum eme pas. He cBoiicTsa wuciopoma camu 1o
cefe mMeloT pemrafomee 3HadeHue, M me TombKO ero 1uu-
pOKasg pacmpoCTpaHeHmHOCTh. Bce /€0 B COTETAHHH BTUX
Kavects. VIMeHHO codeTaHHe BBICOKO AKTHBHOCTH (BTOpOE
Mecto mocie ropa) M pacmpocTPaHEHHOCTH (BTOpPOE MeECTo
poche enesa) CHeNajdd ero HesaMeHHMBIM.

ITpoMbioenasie cooco0Bl HOAYIeHMsA KuCAopoma OGuLIR
coagans! Bo Bropoit momosmuHe XIX B. Ilpumepmo Torma sme
CTaN0 AICHO, ITO €CTh CJIydad, KOTHa BBITOfIHEE NOAL30BATHCA
E@ BO3AYXOM, a YHMCTHM Kuciopofom. Hampmmep, mas nu-
XaBUA.
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BriBaer, 910 wemoBeK momanaer B OGCTAHOBKY, TAe KHC-
nopona Her (mOX Bofolf), miam Malo (Ha Goabloi BEICOTE),
HAN BO3JYX He OPHTOfleH i AbIXaHWA (B IIaxTe BO BpeMs
noxapa). Ilpmxommres cosgaBaTh HCKYCCTBEHHYIO aTMo-
c¢pepy Ha Mecre. Tounee — Gpate ee ¢ coboil.

U T1yr coBceM mHe O6espasimiHO, 4YTO OpaTh: RHCIOPOR
wm Bo3ayX. Besayx Ha 4/5 cocromT H3 Gecmoiiesnoro A
ObixaEMA asoTa. Hakoil Ke CMBICA TamurTh ¢ cofoil Gax-
nact? Bparp ¢ coGoit kmcmopon? Ho menp B uucroM xucao-
pofie CBeYa cropaeTt CKopee...

Bonpoc ator BommoBanm Muormx. U me cayuaiimo Hrons
Bepu, xoTophlii Bcerga H3YMATENBHO UYYBCTBOBAJ BeAHHA
BpeMeHHM, B TH rofgbl Hammcad pacckas «oxrop Oxc». @a-
MOTMA TaMHCTBEHHOrO MOKTOpPA, KaK HETPYAHO MOTaJlaThed,
Hpou3BefieHa OT JIATUHCKOrO Ha3BaHUA KMCJIOPOJA — OKCHIe-
HyM («POKOAIOMHUIA KHCIOTYY).

Hang meGoapmimm ropomoM HukampoHOM »oxkTOp co3fal
atMocepy uwmcroro wmcsaopona. IlocaenoBanm meoGsraaiiubie
Apnennf. PacTeHEwsa M JKUBOTHBIE CTAllH PacTH ¢ YOMBHTEIb-
Boii Geictporoit. Iloapmnuce coGaKH-THraHTH, OLIHH BeJIWIH-
HOl ¢ THIKBY, rpuGbl, cMaxupalomue Ha 30HTHK. CuiabHeii-
mee BO30YK[CHUE OBIANENO KHUTEJAMM, TOpoia OYATO comrer
¢ yMa. Ecau Gul He BHe3anuwHIil B3pLIB W 2arajlovHoc HCYes-
HopeRHe pokropa OKca, DKCmepuMentT KOHUMICH OBl wpe-
YaNbHO.

B ceMupecATHIX rojax TPOLNIOro BeKa JToi MpobieMoii
3aHHTepeconajIcA 3uaMenuTLlil gpanmysckuit dwsnoaor Monn
Bep. Or nposex MEOMecTBO OmMTOB Ha cefe M Na KUBOT-
HEIX M OpHILe] K BHIBOJLY, 9T0 WHCTHIH KHCIOPOA B CaMOM
fene omaced, On jeficTByeT KaK OBICTPHIL I CHALNGLIA s,
0T KOTOPOro THOHET nce JRUBOC: W IKHBOTIILIC, I PAacTClus,
B HEQY30pUH.

Takoe pelicTBue uaGagacTes AMWL TOUA, KOrAa W1ic-
NOPO HAXOZMTCS (lop AasideHueM 3 — 4 atMocdepsl. B pos-
Ayxe NpPUMEpPHO UATAA TacTh KHCAOPOJA. JHAYHT, €ro Col-
cTBeHHOE (napuMajabpnoe, Kak crasan Gur ¢wamk), papienne
COCTaBJifeT OJHY HATYI dYacTh atMmocepbl. UmeThil Kucao-
POl OpH HOPMAJBHBIX YCIOBRAX BHATEpOo «Horade» RUCIo-
porom. WMumu, mpoliec roBopA, NaxOmHTCA NOL [abieHneM
B 1 arMocepy um pmpaxrHdeckn abcolaoTHO Oe3BpefieH.

Tpyn Dbepa «Bapomerpudeckoe JaBjieHHe», BBHIMIeNLHMIi
B 1878 r., cran rmaccmueckuM. Jla u BBIBOZBI €r0 ¢ TeX nop
MHOTOKPATHO HPOBEPANNCH M Y CHEIIAAJHCTOB He BBI3BIBAIOT
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comuennii. Ho K ppIxadmio IMCTHIM KHCIOPOIOM [0 CHUX HOp
ormocaTcs ¢ omackoil. [lade B KHHrax MOMKHO BCTDETHTE:
HaMeKH Ha CcropaHue JIErKNX, XOTA JIerkKue HMeIoT Malo
o0Iero co Cpedou.

Bupouem, ato y:me nnepnua. Ilo cyrm, Bompoc pemen
B cpoux onacemmax Ilpmeram ommubes: xuciaopon upm Hop-
MaJXbHLIX YCHOBHAX CTOJL ke GeaBpelneH A ABIXaHUA, Kak
o6biymAbii Bo3gyx. W Bce Ke OMBIT CBUAETENLCTBYET, YTO,
coMneBasch B NoNHOl 6Ge30MacHOCTH KHCJIOPOAa, [PU3BIBad
Kk octoposkmocrn, lpucran 6bin opas. Mcropum (m crapoi,
B HOBOWi) H3BECTHBI Clyvad, KOrjla HcciejoBarein 3abu-
Bajig, 4TO KHKCIO0pO)| — ue BO3AyX. BeArmit pas 9T0 KoHua-
JA0CH 11eYaTLHO.

MNMonb3a coMHeHusa

Vrpom 15 aopeaa 1875 r. aspocrar «3eHHT» OTOPBAJICA OT
3eMJM M Hayaldl cTpeMuTeNdbHbIA nojpbeM. [leRn 6Bl ACHHI,
condeynnlii. Berep noutu He omymaicsa. Bee npexpemiaino
CHOKOUHLIH MoseT M (JaromolydHOe BO3BDaHICHHE.

AsponanTel He comHeBaJmch B ycnexe. Homampup «3e-
auta» ¢panmys TuccaHiabe MECATKH pa3 NONHUMAJICH Ha
aspoctaTax pasimuuslx woucTpykmuit. Hemaxbiit onsit mme-
IA M uyienbl dKunaka — mraabannsl Kpocce-Cnmmemnu u
Cuseunr.

«3enut» Obl cnaOkedn ncem neoGxopmMmbiM. Ilpomooin-
CTBHe ¥ BOJla Ha RECKOJALKO [HEH, Temias OAEMKAA, pPesH-
HOBaA JojKa. A3pOHauBTHl 3aXBaTHIM ¢ CO0OH M 3amac KAc-
aopoga B momymKkax. Bonbmmag mogneMHas cuia M COJNHJ-
BB Ga/acT NO3BOJISIINM HAXEeATHCA, UTO «3€HMT» CMOMKer
DOJUSATHLCA HA HEOBIBANYIO BLICOTY.

danac xmcnopopa Gour mepenux. Ho aspomanton aro me
Gecrioxowmo. OHE pemImiM SKOHOMUTH KHUCIOPOA, TOJL3YACH
HM, TOJLKO KOrjga IOYyBCTBYWT yayumwbe. K ToMy jxe mpu
MaJieiileii OUACHOCTH OHHM OTKPOIOT KJaliaH, CTPAaBAT N30H-
TOK BOJ(OPOJIA M HAYHYT HEMEQJIEHHBIl CHYCK.

O ToM, 9YTO NpPOM3OULIO 3aTeM, HOYTA HHYEr0 He M3-
spectao. Ha BbicoTe oxono 7 nmioMerpos Tuccampgbe moco-
BeTOBAJICA CO CNYTHHKAMH: CTOMT JH CcOpocuth OGasjnacr,
aro6s1 npomokatTh noabeM. Cmpenr u  HKpocce-Cummenmu
corstacuinch. Truccanfibe cOPOCHI HECKONBLKO MEMIKOB C mec-
KOM, U aspoctar nphiraya seepx. CaMouyscTeue y Bcex Onuio
OTINYHOe, HacTpoenue dynecnoe. «Mme Huxorma me 6buo
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TaK XOPOIIo,— paccraspipai motoM Tnccamnne.— I omymaa,
970 DOTPY’KaloCch B COH: JerKuil, MpHsaTHBI, Ge3 cHOBHje-
mmity. B mocinemHu# MOMEHT OH UTO-TO HOTYBCTBOBAJN M
yemedl OTKPBITH KIAMAH...

Ounynca Tuccaugne gepes wac. B ronose wymeno. Bry-
Tpu GBIIO NYCTO, CIIOBHO M3 HErO CaMOTO BBIMYCTILAN BO3JYX.
Om monpoGoBan apuraThea. Teso CTajlo BATHBIM, OH € TPYy-
IOM HNOJHAN DPYKY. AspocTaT IIbLI Ha BLicoTe 6 THICHT
METDOB.

Hemnoit Gonbuminx yeuauii Tuccanpne moGpalicsi 0 CBOHX
enyrunkos. Oun 6puin Gez cosmannd. lombltanes npusectu
nx B yyBcteo. He cmor. Besskusuenno Gesnle JiHOa U cTpan-
pan yabibra. Tuccanmre GBI CMeJNBIM HYeJOBEKOM, HO 9Ta
BaCTHIBIIASL PAJOCTh upupena ero B y:xac. C Tpymom o 3a-
cTapiil ceGs NOTAHYTHCA 10 KaHaTa, psauyd kiyanad. Aopo-
¢TaT CKOJIL3HYJA BHK3.

Hu Hagysuas nogxa, HM 3amac TPOBHAHTA He MOHAMO-
6unnch.  AspocTaT ONyYCTHWICA B TYCTOHACEJEHHOM paiilome.
K Mecry npmuseMiieHHA HEMEIJIEHHO NpUOHUIM Bpadn. JHep-
rHYHBle MepHl Jaju Bo3MoskHOCTH cmnactn Tuccanare. Hpoc-
ce-Cnuaesin u CuBear mormGam, He TPUXOAA B CO3HamMe.
llpn ocMoTpe B Kabune «3eHMTa» OBLIM HAUNEHBI MOjyLI-
Kd, HaMOJHEeHHbIe KUCIOPOOM. ADPOHABTHI MU HE BOCIONT-
30BAJINCH.

Jra TpargyecKas MCTOPUA B3BONHOBAJA COBPEMEHHNKOB.
Kax o6bacauth rubean aspomanron? Ilouemy omm — Jionm
xpabpble M OMBITHHIE — He HCHOJMb30BaNKM Kucaopon? Uro
3T0 32 CTpaHHOE YYBCTBO PAHOCTH, O KOTOPDOM pPaCCKA3BIBAM
Tuccanppe?

Tenepsb, KOrfa BLICOTHBIE NMOJNETHI CTAMH OOBIYHLIMU, HAM
HOHATHA MCTOPHA «3eHUTa». AdpoHaBTH OLUIM yBEpPEHDI, 4TO
MOMYBCTBYIOT HENOCTATOK KHCJOPONAa M YCMOEIOT BIIIOYUTD
mopywik. B sTomM OBima ux raapHas omudia.

Uccemopanmua mociefHUX JieT NOKasajid, YTO y:Ke Ha
peicote 1,0 — 2 KuNOMeTpa HETPEHUPOBAHHBHIN 4YeJOBEK Xy-
de BHOUT 1 Memiennee cooOpaskaer. llpemmersr Kamyres
eMy IUIOCKHMH — HAPYIHAETCA TaK Ha3piBaeMoe NIyOuHHOS
speuite.

Ha Boicore 4 Kuaomerpa dweiioBer UYyBCTBYeT ¢Jaal0CTh,
roroporpyskenne. aske mecnoykrHas padota yromaser. G po-
CTOM BBICOTLI HEMPHATHBIE OOIYIOEHIS HCUE3AI0T, KasKeTcs,
Bce mpeT HopMadnrHo. OpHaro osra Gaaronoiaydue o6MamuMBo.
Pesrkoe pnBimKenne, ciydaifHOe yCWINEe — U 4eNOBEK Tepser
co3HaHHe.
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Bricora 6 — 7 knmomerpoB — rpamuna. Co3manme BHCHT
Ha HUTO4Ke. B moGoe MrHOBeHHEe HHMTOYKA MOJKET LOPBAThCA
fe3 BCAKMX BUAMMBIX TNpPHYMH. Y 4YejOBeKa HeT CWl HO
paborath, HU yMaTh.

O sBbicoTe 8 KWIOMETPOB B CHENHMAJLHON JHTEpaType
CKa3aHO KOpOoTKO: «I'po3nT cMepThHY.

Tuccangpe M €ro TOBAPHINH, KAaK YAAJOCH YCTAHOBUTH,
mocruran Beicotst 8600 merpos. Ocrannuoe momaTHO. Toab-
KO KpenKuil OpraHu3M M NPHBHIYKA K BBHICOTHBIM MOJETaM
CHACHH KU3Hb KOMaHANDY «3eHHTa».

Uccnemosamuss namn otser ¥ Ha mApyroit Bompoc. Hapy-
IMeHHA HOPMAJbHOU J[{eATEJIHHOCTH OPraHM3Ma, BBI3BaHHbIE
BBICOTOH, caM deJoBeK o0ObLIYHO He olfymiaer. Boxkimme ToOro.
Yem cmalee cTaHOBUTCA CO3HaHME, TeM Jierie, CHOKOiiHee
U yBepeHHee OH cedsa dyBcTByeT. Ecim eMy cKasaTh, 9TO OH
noxXo coobpakaeT, XyjKe BHIUT, OH He moeeput. Huciopop-
HBLf TOJIO BPOAE OMbAHEHHS.

IMpuunusl kucmoponuoro roaogaumsa ussecTHsl. C pocrom
BHICOTLI JaBieHne Bo3Ayxa mnagaer. Ha sbicoTe mByx Kmio-
MetpoB — 596 MuLIIIMETPOB PTYTHOrO cTOA0A; MIECTH KHIO-
Merpos — 354; BOCHMH KHIOMETPOB — 267 MHLIEMETPOB.
CooTBeTcTBEHHO yMeHdbIHAGTCA M MHapUUajbHOE HaBIICHHEe
Kuciopopa. EcIn B HOpPMaJbHBIX YCIHOBHAX OHO COCTaBJfeT
160 MunnumerpoB, TO UPH MOABEMe, CKa)keM, HA ILIECTHh KH-
JIOMETPOB, CHEIKAETCA N0 74 MUIMMETPOB PTYTHOIO CTONGA.

Ucnpiranus nmorasamum, 4To Ha BhIcOTe 14 KmioMerpos
He [OMOraeT Ha)Ke MBIXaHME YHUCTBIM KHCJIOpPoOmoM. ATMoc-
¢epuoe maBieHHe Ha 3T0H BhICOTe — 106 MuwmIEMerpos. Ta-
Koe e naBieHHe OyaeT MMeTh M THCTHI KUCIOPOm. A oTo0
ropasgKo MeHbIe, YeM HY}KHO, MO0 B OOBIYHBIX YCIOBHAX
napnuajibHOe [aBjeHWe Kucjopoma B Bo3ayxe 160 mumau-
METpOB.

W opmaxo ke 4UeNOBEK C Ka’KALIM TOOM IONHUMAETCH
sce Boimie. Ilpu mommseMax ma BeicOTY 4 — 12 KuIOMETpOB
HCOONb3YIOTCA NPUGOPHL, B KOTOPHIX 9eIOBEK ABIMINT YHCTHIM
KAcaoponoM. Breiime — crpatocepHslit cradaHap, TOXO0MHi
Ha BOJONA3HEIA, ITO — repMEeTUYECKH B3aKPHITHIl MONETHHIL
KOCTIOM, BHYTPH KOTOPOr0 MOAAEPRMBACTCA HOPMAJbHOE
atMocdiepHoe HaBileHIe.

Jasa mometros @a BeicoTe cahimie 18 KuitoMerpoB HeoO-
XOfMMa repMeruyeckas Kabuma. VMenno taxuMu KaGmHaMH
ofopyuoBansl KocMuueckue xopabaud. Ho ma npaxTuxe xoc-
MOHaBTOB cHa(KalT W BBICOTHbIMEH cKagamapamu. Cradan-
ApHL WO3BONAIOT BHIXOAUTH B OTKPBITHII KOCMOC H CIHYKAaT
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Hafie’KHOII 3amlTOi OT BHE3ANMHONW pasrepMeTH3amnu HabH-
Hb (HampuMep, PU CTOJKHOBEHHU C METEODHTOM).

Narepecrno, aro Comerckuit Cowoa n Coenmmennrie Illra-
TH — JiBe CTPAHBI, OCYINECTBIAIIINE KOCMHYECKHE I0JIeTH,
OpM CO3NAHMHM HCKYCCTBEHHOH aTMoc(epsl NOULIM pPasHBIME
nyraMu. AtMocepusie ycmoBusa B KopaGasx Ttuna «Cowos»
HPaKTUYECKH He OTJIHYAIOTCH OT 3eMHBIX. AMepHKamCcKie
KOCMOHABTHI [BIINAT WOYTH YHCTHIM KHCIOPOAOM (HMEOrpa
¢ DPUMECHIO TejNA), JaBJIeHHe KOTOPOr0 B HECKONLKO pa3
HHKe OOBIYHOTO.

C rouxkm 3penusa AbixaEdMA GOJNBIDONM pPasSHMLIBI TYT HeT.
OpHako WHCTHIA KUCJOPOR — He BO3AYX, 06 3TOM HAmO MOM-
HETH MOCTOSIHHO. llojkap aMepHKaHCKOr0 KOCMHYECKOro KO-
pabnd ¥ TparndecKas ruGejp Ha 3eMJeé ero 3KHNayKa —
rPO3HOE O TOM HANOMHHAHHE.

Her, kucmopox — He Bo3gyX. ITO €O BCeil HAINIANHOCTLIO
BHABIIIOCH B XOfe HOArOTOBKM K COBMECTHOMY OpOMTAIL-
Bomy nojety xopabmeit «Cows» — «Anoaaon». Ilpasuaa Ge-
30DaCHOCTH Ha <«AIOJJIOHe» 3aNpemaloT BHOCHTL B €ro
KaOuRY, 3aMOJHEHHYI YHCTHIM KHCIOPOAOM, JI0Ghle ropio-
Yge MaTepHaibl. B KaTeropmio ropioiux momaj # INEepCTA-
HHE TPHKOTAsKHble KOCTIOMBI HAaOIMX KOCMOHABTOB, Tejle- H
KHHOKaMepBhl, MOKPHITHIC OOLIYHBIM JIAKOM.

Bce sTtH Marepuanbl OpOLLIM HAJEKHYI0 HPOBEPKY WpPH
moderax Ha coBercKux xopaOasx. Ho B armocepe umctoro
KHCAOPOHA HY’/KHAa BO MHOTO pa3 OOJNbHIast OrHECTOMKOCTD.
llpenaTcTene ygajdoch NpPeofoseTh TONBKO TOrAa, KOIJa
OLLUIO0 CO3[aHO HOBOE HOJMMEPHOe BOJOKHO JIONIAa — HACTOJNb-
KO OTHECTOMKOe, 9YTO OHO He ropejio B CTpye 9YHCTOr0 KHC-
aopoza.

Wrbie npoGaeMsl cBA3aHBI ¢ HCNONLIOBAHMEM KHCIOPOHA
nop, sBopoit. IIpodpeccun Bomonasza uspectHa ¢ rayboxroil gpes-
socta. B 333 r. 10 H. 5. npn ocame QuHMKUIICKOrO Tropoja
Tup BoiickaMun Asexcasnpa MakemoHckoro BOHOJIasbi paspy-
muEId OOABOAHBIE coopy:eHna rasand. 06 ©ux yvacTum
B ocage Cuparys (212 — 211 rr. mo ®. 3.) ymoMuHHAeT pHUM-
ckuit meropur Tauur. O somonmasax umcaau 'omep m Apm-
CTOTEIID.

Texanka BOROJA3HOro fAeda Obima npocta. Heipsaanmmk
saKEMaJ HOTaMHA KaMeHb II, cjueliaB TIYOOKMil BJOX, MpPHI-
rax BRH3 roxosoii. OGeiumo on pocrurai rayGuubr 25 — 30
METPOB H OCTaBAJICA HOA BOAON He Gojlee MOXyTOpa MHUHYT.

Ho um3pecTHBI Cily9aM, KOrfla BOHOJNA3 ONYCKAJICA HA 3Ha-
YHTeALHYIO TIYOCHHY ¥ HAXOAWJCH HOM BOZOH 3 — 4 MITHYTHL
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Oco0biM HCKYCCTBOM OTINYANNMCH JOBIHI KeMIyra B I0JKHBIX
MODSX.

Vaie B mpolnioM Bexe eBpOmEHIBl OOpaTHIIM BHHMAaHNE
Ha AAHTENLHOCTh HpeGhIBAaHUA MECTHBHIX KHTeJeil MOA Boof.
Komeuno, npome Bcero Gbui0 OGBACHHTHL 3TO NPUBBIYKOH
Opuako cpepu Habmiofgatesneil 6buin Jdioau cepbesHsie. Om
3aMeTINN, 9TO ONBITHLIA HBIPANBIOAK, MpeKAe YeM MOTrpy-
SHTHCHA, HPOJelblBaeT CTPaHHBIE ABM/KEHUS, MOXOMKME HA 3a-
panxy. IloganMaer pyxn, pasBOOHT UX B CTOPOHEI, OIyCKaer,
Jenas npu 3ToM ray6orue BAOXU M BBIZOXH.

B xomme KOHIOB yYeHbIe PACKPBUIM CEKpeT HBIPAJBIIE-
xop. I'myfSoxroe ppixamie Haseald TUIEPBEHTUJIANMeN, a Co-
cToAHIe, NPH KOTOPOM HET JKeJaHHA [BIOATh, 3a[CPIRKY
AeixaHug — anHod. CTajla IOHATHOM M OpPUYMHA DTOTO fB-
aenusa. Bosnyx B aerkux (aJbBEONIAPHBIA BO3AYX) CONEPIRAT
pcero 13—15 MpOIIEHTOB KUCJIOPOAA, T. €. SHATATEILHO MEHDb-
me, ueM atMocdepHblil. I'MnepBeHTHIAIMA — yCHIeHHAA
BeHTINANNA JIETKHX — YCTPaEAeT 3TO HePaBeHCTBO: alIbBeo-
aapHbll BO3Nyx oboramaerca kueaopomoM. Hpome rtoro, oma
«BBIMBIBAET» M3 AaJbLBEOJ YaCTh YIVIEKMCIIOTO Ta3a, KOTOPHI
B OOBIYHLIX YCAOBHAX PasApa’KaeT AbIXaTeJAbHBIA IEHTP, BH-
3biBas HEIPOU3BOIBHLIA BEOX.

A ecnu BMecTo BO3AyXa HCOOJNL30BATH [OAA BEHTHIIANAN
xmcnopon? flcHo, UTO cofepiKaHMe ero B JErKuX De3Ko yBe-
AMYATCA, U, CIENOBATENLHO, YeJOBEK CMOKET HAXONUThCA
mof BONOH ropasfgo pgoibime. B ofHOM M3 OOBITOB AJTHTENE-
HOCTH amHOd jocturia 15 mumyr. Yerpeprs waca 6e3 gu-
xaaunsa!

PesynnraT, KoHedHO, 2PdenTHBIA, HO, B 06MEM-TO, 3aKo-
gomepRbii. U smoymorpe6asats amHos He caexyer. lllramrn-
CTHl XOPOIIO 3HAIOT, 4TO AaKe OOBIYHAA TUNEPBEHTHIAUNA
B coueTaHMU ¢ OGOJMBIION HATPY3KOH MOM(ET NMPHBECTH K MO-
tepe cozAaHuA. ONHAKO B UPE3BBIYAMHBIX OGCTOATENLCTBAX..

CraskeM, B amriumiickoM IIoTe A CnacaHHA SKUMAMKA
MOIBOJHEIX JOAOK BMECTO [BIXATEILHBIX ANMApPaTOB MpUMe-
aqi0T okcuBeHTIIANKO. IIpaBna, anrnmdane noiLayroTca He
TECTHIM KHCIOpOjoM, a cmechlo n3 60 mpomeRToB KucIOpOaa
u 40 npouenTos aszora.

B nopke ycrasoBiens! Gammousl ¢ oToit cMmecho. O Hmx
MPOTAHYTHL TPYOOLUPOBOAE! €O MITYLEPAMH, K KOTOPBIM MOK-
HO0 IOAKMIOYATH, NLIaHr Mackd., Eme mo oTkpoiTMa cpaca-
TEILHOr0 JIOKA SKHUIAK IePeXOAUT Ha HBIXaHME OT 3Tol
cacreMbl (oma HassiBaerca BUMBC). Korma nox oTxpeiBalor,
9EJI0BEK fAeNaeT HEeCKONLKO IAYOOKHX BAOXOB — BbLIOXOB H
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gHpAeT. 3amaca KHCJIOpPOJa B JIETKMX XBatraer Ha MHOIBEM
¢ rny6unst 60 — 65 Merpos.

Iloyemy ke He 3aMeHSIOT BO3OYX KHCAOPOAOM B BOJO-
na3Ebix npuGopax? Upea upessmwaiiHo 3amaHumBa, TeM 0o-
lee, 9TO BXOOAINMIE B COCTAB BO3AyXa a30T ma riy0uHe COB-
ceM He GesomaceB. Hak maBecTHO, ¢ yBejnmYeHHeM NaBleHHsA
raga pacTeT W €ro PacTBODHMOCTb B KMAKOCcTH. B wactHOCTH,
OpE JHIXaHAH C)KATHIM BO3AYXOM KPOBH pPacTBOPSET MHOrO
m3beiTounOro asora. llpm GelcrpoM mogbeMe ¢ riayGMHBI Ha
D0BEPXHOCTH [aBlieHAEe PEe3Ko CHMKAeTCA, M M3GHITOYHBIA
30T HaYNHAET GLICTPO BHIAENATHCA. HpPOBb KANHT, KaK JH-
MoHag B GYTHUIKe ¢ OTKPHITOH OPOOCKOIi.

Tonrko xkumernme 310 omacHO. IIy3nipbKkH a3oTa HapymawT
KpoBooGpameAne, 3aKYNOPHBAIOT COCYObl M MOrYT NpPABECTH
K UX paspeiBy. AsorHag (KecCOHHasi) OOJNIE3HDb CONMPOBOIK-
JaeTCA TOJOBOKPY:KeHHMeM, GoMbi0 B CcycraBax. B Tamembix
clyYagx MOKeT HaCTYUHTh CMepTh...

3aMeHa BO3yXa KHUCJIOPOAOM YCTDaHAET OHACHOCTH Kec-
connoil Gosmesmnn. Ho, K coskaneHmio, Ha cMeHY OJHOH omac-
HOCTH OPAXOMUT Apyrasd. ¥ixe Ha raybmme 30 Merposm, rpe
alcoMoTHOE faBJEHHe rasa [OCTHTaeT 4YeThipex arMmocdep,
YHCTHIA KHCIOPOX ATOBUT,

Kaserca, sanasa HepaspemmMa. Ho BBiX0oA nce-raxm Ha-
mIm: B BONOMA3HBIX OpmGopax HCUOIL3YIOT HE KUCAOPOA
M He BO3[yX, a CMeCh KHUCJopofa ¢ reameMm. Leamit pacrtao-
pAeTCA B KPOBM XY’Ke, 9eM a30T, M Bhlfeiaserca jderve. Ilpm-
MEHEHFM® KHCIOPONHO-TeJHeBO# CMOCH MO3BOJAET ONMYCKATHCA
B MArknx cxadamapax ma 150 — 180 metpos.

Korpa npepckasaHua cOeisarorcs

Japyaabe Gbu1 abGCOMIOTHO MpaB: MEMCTBHG OCHA MOYKHO 3HA-
9ETeALHO YCHAHTH, €CITA TOMJep/KHUBATH FOPEHH® WOCPeNCT-
BoM wncTOro Kmedopoma. OoHaKo OpommiIo ILedoe CTONOTHE,
gpexne 4eM uaedA nNpAoGpela MPaKTHIGOKH® OYePTAHHA.
H mponsomio 310 mpH AOBONLHO CTPAaHHEIX 0GCTOATENLCTBAX.

B 1890 r. monmnmus TammoBepa 6piia mDocTapieHa Ha
Hord. 3MOYMBINIIeHHAK BCKpPHI GaHKOBCKHil ceitd m moxm-
TEA KPYNHYIO CYyMMY [A€Her. JKcuepTel, OpuCHBIIAe HA Me-
CT0 OPOMCIIECTBHA, C HEJOYMeHHEM pACCMATPHBAJIA OKHO
B cTeHEKe ceiipa. Omo GBUIO TAKEM DOBHEIM, CJIOBHO De3ajn
BO CAHTHMETPOBYIO JINCTOBYIO CTajb, & CTeKI0 mium ¢aHepy.

Horma mpecrynHmka 3amepikaid, ero mpe;ie BCEro Cmpo-
CHAH, YeM OH mOJAb3oBaicA. Hm ogBEM HECTpyMeHTOM, KOTO-
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pHIfl dKCHepTH 3BajH, HENb3A OBHIIO CRENATh TaKOH paspes.
Bop yxasan ma pgsa BeGonmpmux Gamnoma. Ilo xomy mema om
n3o6pes razoByio pesky.

PaayMmeercss, 0 TOM, 9TO OpE HarpeBaHMH MeTalll nJja-
BHTCA ¥ CropaeT, 6blI0 M3BecTHO M paHpme. OXHAKO TONLKO
NPE CKHTAaHAM TOPIOYAX Ta30B B KHCJIOPOAEe YyHAAJOCh MOIY-
YATH TEMIepaTypy, HYMHYI0 [JIfA CBAPDKM U DPe3KH *.

Ilpu cBapke m peske wamie Bcero NOJB3YIOTCA aleTHle-
HOBO-KHCJOPOANOM CMeChIo, KOTOPas IO03BOJAET IOJYIHTh
temneparypy 2500 — 3000 rpanyco. Ho ecmu Heo6xoammo
0coGCHAO «ropAYee» IJIaMA, alleTANIEH 3aMEeHBAIOT BOLOPOJIOM.
Cropanne Bojiopofia B KHUCAOPOle — OfIHA M3 CaMBIX K30
TePMHUYECKITX DeaKkuuii NpoMBUINIERHOA XHMHH.

Ho Buejgpenue xuciopofa B EpPyrae OTPACIA ITPOMBIM-
REHHOCTII 3aJepHaaloch Ha JECATKH JeT. IT0 0OBACHAeTcq
MHOKECTBOM HPHYMH U UPEKEe BCero GOA3HEIO, TeM CTDAE-
AbIM npefybesKmeHreM, ¢ KOTOPHIM JIONH, BCIO KU3HBL MMeEB-
Hmime Jel0 ¢ KHUCIOPOAOM BO3AYXa, OTHOCHIMCH K YHCTOMY
KHCJIODOZLY.

C npeomonenneM 9TOro mcuMxonormueckoro Gaprepa css-
3aHA HCTOPHA NepBOil B MHpe KHCaopoaHoi noMusl. Mcropus
MAJOM3BECTHAA M IIOTOMY OCOOCHHO HHTEpecHafg H TOYYE-
TeNbHAA.

Hagamach oma B 1931 r., xorga GbLIo0 MPEEATO pelIeHHe
o cosnanun B CCCP xpymmeiimero mo TeM BpeMeHaM Hayy-
HO-HCCIIeoBaTedbcKOro NenTpa — MAcTuTyTa asora. Ilouemy
azota? C a30TOM cBA3aH HEJBI KOMIUIEKC NPOH3BOJICTB, O
KOTODHIX 3aBHCMT {M3HbL CTPAHH, AMMMAK, a30THag KHCNo-
Ta ¥ JlaJbliie — MUHepaJbHble YROOpeHHs, KPACUTENN, B3DPHIE-
waThie BelmecTBa. VIHawe roBops, ceNbCKOe XO3SHCTBO, Npe-
MEIIIGHHOCTE M 0GOpOHA.

3ajaua, 3a pelmeHHe KOTOPOM B3AJCA HOBBIA HMHCTHUTYT,
BHavYaJe MMejla NpAMoe OTHOIMeHHe K asory. lmpexrop me-
craryra II. A. UYexkmnm wu 3aBemynomuit jxaGopatopmei
A. U. CemeHoB BBICKa3aJu MBICAb, 9TO a30THO-BOJOPOTHYD
cMech, Heo6XOMMMyI0 Hyg mnpomsBoicTBa amMmmaxa (NH,),
MOKHO TMOOYTHO TOJYYHUTL B JOMEHHOM NpOLEcce, €CIIM Be-
CTH IWIABKY Ha BO3ayXe, 0GOraleHHOM KHACIOPOIOM.

C Toukm spemua XMMHUKOE TYyT Bce Gburo scHO. Ho uMe-
Jach elé OfHA TOYKA 3PEeHHA — MeTAIYproB. A Merai-

* HanpuMep, mepBas rasoBasi ropeira, maobpetensas DBynsemon
B 1855 r., paGoTaer na cMecH CBETHJIBHOTO Ta3a ¢ BO3JYXOM M Jaer
Temneparypy mo 1000 rpapycos.
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Ayprd BOBCe He MPUILIA B BOCTOPr, y3HAB, YTO JOMEHHYIO
ne9b XOTAT HPEBPATHTh B YCTAHOBKY JUIA NONy9YeHHA KaKOil-
10 cMecn. I'maBHOe sKe, ©M GbUIO BOBCE He ACHO, KAK HOBEHeT
tefa medIb B HOBBIX YCJIOBMAX. BOJBIIUHCTBO [JOMEHIINKOB
B8 COMHEBAJHCH, ITO JeJI0 KOHYUTCA B3PHIBOM.

YroGbl CHOPUTH C MeTAJIYPraMu, HYMKHO OBUIO [IOCKO-
BAILHO 3HATH [AOMEHHOoe mpousBoucTBo. Ilpocram, cyry6o
IEMHYeCKaA 3ajada HPEeBPATHIACh B METALIYPrHIECKYIO,
BO3HMKJIO MHOIKECTBO BODPOCOB, O KOTOPHIX XAMHKH H He
I003pEeBaH.

Oneaxo opodeccop Yexkmm GbI He M3 Tex, KTO OTCTY-
maer. Bo BpeMsa umepBoit MEHpoOBOi BOUHBI oH yymicAa B Ka-
sarckoM yHmBepcuTeTe. Cpencts Be Geuto, m 9T00H 3apabo-
1ath Ha y4e6y M KH3HL, OH B GETOHHBIX KaMepaX paspssKaj
EepasopBaBIIUECA HeMelKHe CHapambl: 25 pyOneil 3a HITYKY.

Ha ¢porre Uerun scrynua B HoMMysucTHYecKyIo map-
MO, ArETHpPOBAJN M Cpaskajica 3a pesojionuio. Ilotom cay-
MBI B COBETCKMX TOPITPEACTBAX 3a IpaHHOed. ¥Yumic.

OH oauBaKoBO XOpomo pasGHpaJcA B B XHMHHA, H B JIO-
mx. O BrKoro He yGe)KHaZl B 3HaYeHHMH paboOTH, HO HOKa-
3lBaJl ee IEHHOCTL H AKTyadbHOCTh. OH ImpocTo oTHaBan
eil Bce CBOe BpeMs.

Ilpesxne Bcero Gpuro pemeno coGpath mEGOpPMamuId o
paborax opegmecrperHAKoB. OHa okasanack ckynmoit. Ilep-
BAA NONBITKA MCIONL30BATL KHUCIOPOJ B [OMEHHOM IIPOM3-
soacToe (m B MeTaJuryprmm BooGme) Opura cuenamas 1913 r.
#a 3asofe Yrpe, B Beanrnm. HonsiTka upesBbiyaiino polxas.
Ecim oGeramblit Bo3myx copepxur 21 (mo o6wvemy) mpoment
Kacmopoga, To Gedsrminel o0oraTHIH ero fo... 23 mpomes-
108. [IpomcmecTnit upm 3TO0M He GBLIO, OCOGHIX yCUEXOB —
T0e. YBEJIUYUTh COep/KaHHe KUCIOpPONA Hajiblie HAKTO HE
pemasici. M Ges TOro ¢ MHUHYTHL Ha MHHYTY JKAAJIH
B3phHIBa.

B 1924—1923 rr. 8 CIIIA pa6ortana cnenmadbBEag Ko-
maccns [oproro 6lopo, H3ydYaBOIag SKOHOMHYECKHE BBITOAHI
oforamennoro ayTha. llpaKkTnyeckuMm [aHHBIMH KOMHCCHA
He pacrnojarajia, Ee ObUI0O y HHX W JOMEHHEIX meueil s
onsiTos. TeM He MeHee BHIBOABI OHa CHeJala caMble OITH-
MHECTAYECKMEe M TIOpA90 PeKOMeBAOBAJa BiIafiellbllaM MeTal-
AypruYecKnX HPeUpUATHIH HCHONb30BATH KUCIOPOA.

Pexomenganuu xoMuccuu He Obutm obasarensHbl. [lapas
AX, OHa HHYEM HE pHCKOBaJa. A X03feBa 3aBOJOB PHCKO-
pann nevamu. Ileqn jxe crownm meHer, H HeMandsix. B ofuiew,
PeKOMEHJALMH TAK I OCTAJNUCH OIArmMH M0eNAHUAMI...
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B 1926 r. cosercxnii yuennix K. I'. Typ6ma npemnomxama
BBOAMTE KHCAOPOA B paGodee HPOCTPAHCTBO MapPTEHOBCKOM
ueun. B 1o BpeMa mnea He ocymecTBMIAch — cTpaHa Obina
caamioM GemEa.

Bor, co6crsenno, m Bce. Cpem co6paEHEIX ARaHHEIX EHe
GELI0O TIABHOTO — NPAKTAYECKEX COBETOB, KOHKDETHBIX YKa-
sanmii, Kaxoit pommsa GmTe mean? CxoAbKo KHCTOpONA
MOKHO BROAETHL? JTOro HEKTO He 3HaJ. Bce BompochH mpe-
XONUJOCh PemaTh CaMOCTOATENBHO.

HloMeBryl0 medb pemmaAM CTPOHTE TYT K€, B HHCTHTYTE.
Tax Geu10 Tpome, HO B TOM YrafblBaJCA H CBoeoOpasHbIl
BEI30B DPOTHBHHKAM EKmciaopopa. Ecim meun B3jaeTuT B BO3-
1yx, HOoCTpajfilaeT He TONHKO QBTOPHTET HHCTHTYTA...

Ileas 6bina meGombmasm, BricoToit B Metp. Ho uroGsr po-
6eiTr MaTepumansl, HaiTE paGoumx, obecmeunth (UMAAHCHDO-
paBEEe, noTpeGoBaJECH MOMCTHHE TIepPOMYECKHe YCHIHA —
CIHIIKOM MHOTOr0 TOTAa HE XBAaTAJOo.

Ilews mocrpomam. Mcowitanm. Baproisa He mpomsomuo.
Ilonyuennriit ras mmen HY:KHEBIE coctaB. Ilocae oumcTkE om
6Bl BmONHE OPHrofeH JJIA NPOM3BONCTBA aMMHAKa.

B ofmeMm, MomuEo 6b11o 6B CYATATH, YTO OOBIT 3aKOH-
YmiIcA ycmemHo, eciH OB He OfHO MajleHbKOe O0CTOATelNb-
creo. lleds me mama Meralia, TOABKO IUIAK. JTO BLI3BAJ0
HaCMEIIKA MeTAJUIYProB, «3aMevaTeNbHAA MeYb,— XOXOTAJE
omp.— HacTosamana XxmMmueckas yCTaHOBKA MO HOPOM3BONCTBY
miIaka @ rasa. A 9yrys soobme HE K aeMy. OH TOIBKO Me-
man 6b1 feny, spefHad npuMmeck. Hamo yGparh H3 HassaHmA
CIOBO «JOMEHHaA», TOTJa BCE CTAHET Ha MECTO...»

B KoEHme KOHIIOB XAMAKH pasrajaim saraaky. Ileun mpo-
cto Gruta Manempioit. Ilpm Takmx pasMepax HIOTepH TeIlua
CIAHIIKOM BEJIHKH — €ro He XBATaeT, YTOOBI pacIIaBHThH PYAY
4 DOAYYATH TYryH.

Hymxuo 6btmo crpomTh Gonbmylo JOMeHHYI [edb, Ha-
croamyo momey. Ho rge ctpomts? OTKyma BaATh CPENCTERa,
ofopynoBanue, MaTepuajh?

Ilpodeccop UYernn momen Ha mpmeM K Cepro Oppixomm-
KHAMI3e, HADKOMY THIKEJIOH NPOMBIMIEHHOCTA. UeKHH OTINIHO
NOEEMAJ BCI0 TPYMHOCTb Bafadd. UYto OH Mor ckasarb? Uro
1eYhb fiafia XOPOMMi ras, NPUrOAHBIN NJIA CHHTE3a aMMHaKa?
Metannyprm (a WX HapKkoM, KOHEYHO, NPHIJIACHT) JIHIb
noxMyr miesamu. Y 6yayt npasbl. Benp moMEA B B camoM
lele NpefBasHAaYeHa He JAJA OPOM3BOMICTBA BOXOPOXEO-a30T-
EOll cMecH.
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Om ckamer, 4TO JOMHA He B3opBaJlack? Mertanaypra 8o3-
passit, 4r0o aT0 GBIA BOBCe HE MNOMHA, a HeGOJLMAA 06Yb
Hem3BeCTHOTro HasHadeHEA. [loroMy 4To mOoMBAa, HACKOMIBKO AM
H3BECTHO, BBIIVIABAAET 9YyryH, a He mjuaxk. Majledmbkdae pas-
MepHI, HM3Kag Temnepatypa? Bor mmenno! Ilpm mopMannasix
pasMepax TeMmepaTypa HOBEICHTCA, H HeYb BMeCTe ¢ 2TOM
CMECBI0 TAK IPOXHET...

HaproM me xmMHK, Tak 970 éMy TPYAHO HNPEACTABHTL BCO
npeAMymecTBa, KOTOphle AAacT HONYYeHHNe BONOPOMHO-a30THOI
cvect. OH B He MeTaudypr, DOITOMY HE CMOKET JOCKO-
BAILHO ONEHHATH ONACHOCTH B3DHIBA.

Opmxonmknase BuicHyman XaMmkoB. CKasal KOpPOTKO:
«Xopomo. AMMmax HaMm HysKeH». Bucaymam merammypros.
lleno Gonee wem coMEmMTeNbHOE, KpaiiHe pHCKoBaHHO®. Bo
BCAKOM CJIy4Yae OHM HO MOTYT B3ATh HA ce0A OTBETCTROH-
gocts. Cnoxoitro mepecnpocun: «He moskere? f1 soapmy!»

On ye OpAHAN peHIeHHe.

— Homay nmocrpomM. Jliogm, feHbra, MaTepHalH — BCO
mpyaeo. Ho naa raxoro pena maiimem.

..MecTo, roe mpenmoaaral0T BeCTH CTPOATEILCTBO, OOBIT-
50 BLIOEpal0OT MYYATEJHHO W foiro. B pamnoM cayuae ofo-
mnock Ge3 cmopoB. JloMEY MOKHO OBITO CTPOATH TONBKO
TaM, TOe ecTh Kuciaopod. JlocTaTouHo MOMHAA KACHOPOAHASA
yCTAaHOBKA MMenach TOrAa JAHOIL HA OJHOM 3aBoje B CTpa-
ge — YepHOpeueHCKOM XHMHAYECKOM KoMOmHATe.

BapuanT mMen cBou AOCTORMHCTBA. UepHOPEIeHCKHH KoM-
6EBAT, PACOOJNOMEeHHLIH Hefamexko or I'oprkoro,— koasiGens
pycckoit xmmmuecKoit mpombimutesmoctn. OusIT, Tpagmmmn,
CIeNEAJHCTHl — OrpOMHOE H 0O TEeM BpeMeHaM pefkoe Go-
rarcrBo. Knmcioponasid mex KoMGHEATa CTPOHICH HeMELKOil
dnpmoit Jlmnge. Komeumo, mex ycrapea. Ho mma Jlmmne,
co3gaTel]A NepBoll NPOMBIMIIEHHOK YCTAHOBKM [JIA MOJyde-
HEA KHCJIOPOAa MeTONoM riIyGOKOro oxjakieHHs, rapasTh-
POBAJIO HAJEKHOCTD.

Name mo TenepemHAM TeMDAaM CTPOATENLCTBO OHUIO 3a-
KOEYeHO B PeKODAHO KOpoTKEi cpok. PaGorbr passepmyance
p magame 1932 r., a yie K KOHNY JeTa medYb MOArOTOBHIU
K oycky. Ha B3rasg Merajrypra AOMHA Kasaxach CTpa-
poii. He 6bu10 Kaynepos — OTPOMHBIX MOTAJITMIECKAX Ou-
AREAPOB, KOTODHIe BCOTAa BLICATCA pAmoM ¢ medbio. Haymeps
cay:aT AAA Toro, aTo6Bl HarpeBaTh BO3NYX, ¢XYyThe». ¢«Xo-
Z0fHO® AYThe — MEPTBAad MmeYb», 9TO BHAGT KAMABIE [O-
MeHINHK.
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Onmako XoHCTpyxTOphl mneum Gpimm xmMmEkamMu. M pac-
CyXJand OHM [O-CBOeMY. l'opeEHe B KucIopojge HIeT Tro-
pas[o MATEeHCHBHee, 9eM B Bo3nayxe. 3HA4HUT, (€3 pomoium-
TEJBHOTO HOOrPeBa MOMHO O0GOMTHCH.

Topsumit Bosayx mnomaercs OT KaymepoB K HnedaM no
coenmaisEO obopynosammsiM TpyGonposomaM. G xoxopmmbiM
KHCIIOPONOM TpefocToposiiEOcTH He HY:KHHL. IIpocthle meran-
amdeckne TPyOb, a Mecramu (CTpamiHO CKasarth!) pesmHo-
BHle OUIAHTM — TAK «HECOAMJAHO» Obia OCHaAImeHa IepBad
KHCJIOPOIHAA JOMHA.

Ho 310 BmewardeHume OBIIO YHMCTO BHEIDHAM. B mpoek-
THPOBAHUN M CTPOHTENLCTBE JIOMHBI YIACTBOBAJNHA TaKHe CIig-
nmaancts-Metannypri, kxax B. B. Hommaxos, H. E. Hosoce-
xos, M. A. Bpsizres.

W sor memn nycka. Tounee TpH OHA, HOTOMY 9TO NPOILI0
Tpoe CYTOK 0e3 CHa, HpekAe 9eM Uedb Haja MeTallt.

Bemryctunm Metasur, cuenanm aganuabl. Uyrys noxyddics
He 09eHb KAYeCTBEHHBIH, HO MNOAYIAICA — 3TO TJIaBHOE!
M rasoBasa cMech (0 KOTOpOil 3a JOMEHHBIMM [eJIlaMH CTald
sabbiBarh) mMexa mogxomsamguit cocras. Cpasy ke mamm Tede-
rpaMmy Opmmonnkrnse. HapkoM mepsriM ysHaa o6 ycmem-
HOM MyCKe MepBOro B MHEPOBOHM NpaKTHKe NPENNpPUATHA Ha
KACIOpOse.

TlotoM Geuto mMEOro Tpymmocteit. Ho paGora yske Bmimina
A3 CTeH HMHCTHTYTAa M NOOLIA IMaraTh OO cBeTy, ofpacras
@0 OyTH Apy3bsaME m Benpyramu. Homnerms Hapromrsx-
npoMa opmo0pmia pesynsTaThl paGoT M NpUHAJA PpemenHe
CTPOMTh KPYOHYI0 IPOMBIOUIEHHYW ROMHY Ha J{Hempomer-
POBCKOM 3aBofie. YdacTEMKM V MeHgeneepckoro cnespa
B XappKoBe NPHBETCTBOBANM COOOIIEHME aIJIOIACMEHTAMH.
B 1935 r. sa MemxnyrapoanoM Korrpecce B Bploccene coob-
menue HBcTHTYTA azora GBUIO BCTPEYEHO ¢ OTPOMHBIM HE-
repecoM. CuemuanucTsl cpa3y MOYYBCTBOBANH, 9TO ¢ HEGOMDb-
mwoit meyun YepHOpeueHCKOro KOMOHMHATA HAYAJCA HOBHIl
5Tan B Pa3BUTHM METAJLIYPruu.

B 1940 r. 6pi1a nymena nomHa B JuenpomeTpoBcKe. Pe-
3yALTATHl NPEB3OLLIN BCe OKUAAHHA: MedYb CpPady e BH-
Hala TAKOM TYromIaBKHA YYryH, KOTOPHIH paHbIme YraaBa-
%0ch MONYYaTh TOABKO B dileKTpuuecknx meuax. Ho mawamacs
voiiga. Qamueryt pomuau x [Imenpomerposcky. Nomry mnpu-
TLI0Ch B30PBATh.

Opmako paGorsl yske mim ImupoxuM QporroM. Empe
B 1933 r. xapskosckmit mmsxenep H. Y. Mosrosoit mpepio-
I NCHONBb30BATL KMCAOPO], B MapTEeHOBCKUX IedaX M KoB-
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seprepax. IIpepmoskemme oTBepriim — Bce Ta e GoAsmb
sapeiBa. Ho Mosrosoit npopomxan Gopeby. Onmrel B Kuese
ma 3apofe «BojrmeBmk», Ha MockoBcKoM «Cepne M MojoTe»,
B «AaoBcTaJm» B «3a110p0)KCTaJI'H» B 1958 r. ma xpmBo-
POIKCKOM aanone Haga)y paboTaTs Kpymue#lmuil B MHpe KoOH-
BepTEPHBIA IeX ¢ YucTo KACIOPOTHLIM AyTHeM. Ha Hisxae-
TarAABCKOM KomOmHaTe BeTymwia B crpoit 20-ToHHam Kuc-
IopofiHAaA IIeYh HOBOTO THIA — POTOPHAA...

..IlpousBOETEALHOCTE 3aBONOB H YCTAHOBOK MeTaJIyp-
IH9eCKOl, XAMHYeCKOH, TONJMBHONi NpPOMBINIJIGHHOCTH oOmpe-
JeMAETCA CHKOPOCTHIO XMMHUYecKHXx peaknmil. CKopocTp e
teM 6oiime, 9eM Bbille KOHMEATPAIUA BeIecTB, yIacTBYIO-
max B peaxknua. Bospyx Gepen xucaopopom. Ifosromy u mpo-
OeCCh! OKHUCJACHHA HMAYT CPaBHHTENBLHO Me/JIeHHO.

CropocTs 3aBECHUT H OT TeMmepaTyphi. UeM Bhime TeM-
mepaTypa, TeM GoJIbIIe CKOPOCTD.

3amena BO3JyXa KHCIOPOMOM pelllaeT cpasy oGe mpo-
onempt. Kucaoponm mpmapam CHIrpaTh OrPOMHYI0 POJIb B OCY-
mectBieHAA B3fATOro XXV cheanoM mepTHH Kypca Ha BCe-
MepHYI0 MHETeHCHPAKAIHIO OPOH3BOACTBA.

Yike ceifyac YMCTHIH KHCAOPOX HMCHOAB3YETCA HOCTATOTHO
MHPOKO: B YePHOH W IIBETHOH MeTALUIyPruM, B XUMHYIeCKOH
B HeMeHTHOH NPOMEIIIEHHOCTH, B TOPHOM JieJe, DPH CBap-
ke m pesxe MeTaiaoB. CKa)keM, K KOHIY [EBATOH MATHICTKH
B KHCJIODONHBIX KOHBEPTEPaX CTPAHBl BHUJIABIANOCH A0
30 mpouentoB Beceit crann. B OcHoBHBIX HampaBleHHsX paa-
paTEA HapogHOoro xossmicrea GCCP ma 1976—1980 rommt
ckasaHo uertKo: «ObecmeunTs JaJbHEHMIMH POCT HCIOJB3O-
BAHAS KHCJIOPOJA.. B METAJIyPrHYeCKOM KIDOM3BOICTBE».

Ho aro me Bce. Kucaopon saBoessiBaer HOBHIe cdepsl
nmpaMeHenus. OdeHs MHTepECHBI® HePCAEKTHBH CBA3AHBI, Ha-
IpEMep, ¢ WCIOJb30BAHMEM KAXKOr0 KHCIOPOAA.

«A NyTh CBOM OTMETUT OrHAMM...»

Iop, rpamom uwypec, Kotopsie o6pymua Ha mac XX B., MBI
HOCTeHeHHO Pa3ydndAuch YAEBAATHCA. M sKuaxmM Kmciaopo-
JOM CEeroJHsA HHUKOTO, KOHeYHO, He YAUBHAMb, XOTA MHAHUMYM
NeBATh M3 HECATH TUTaTeJeH KHIKOr0 KHCIOPOoga He BHIEIH
I IMEIOT O HeM caMble CMYTHBle NpeCcTaBICHHA.

Mopmx Haog — ogmH w3 Tex, KTo ObLI NHOHEPOM HC-
MOMb30BAHMA  JKHIKOTO KHCIOPOJa, — YMeX  YIUBIATHCA.
Mmenso mostoMy ero Kmmra «/Hugkmil BO3myX» duTaeTCs
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¢ saxBaTHBalIM@M mEHTepecoM. duTas ee, omMymaemb, 4910
THI KOCHYJICA CAMBIX HCTOKOB HayKH, HPHCYTCTBOBAJ IIpH Be-
amvaiimeM co6nTHE — posieEuy 3paHusa. C TakuM WyBer-
BOM unTaembp JiEmTedina m IlaBioBa, «KOpaGeJabHBIX [iem
akageMuka HKphioBa, cospgaTeds TeopmE copémum mIOTIAE]-
na MaxGena...

O nocTmixeBWAX HayKd OUIDYT B yIeGAEKax. JT0, pasy-
MeeTcd, #eoGxomumo. Ho ecam BB XOTHTE OWIYTHTHL Tpemer,
€CIE BaC HHTepecyeT «Ayma» HayKHW, unTaliTe Tex, Km0
HayKy cTpoma. UumTaiite nmepBOOTKpHIBaTelNeil.

Mugkuit kuciopon, Kak AcHO xoTa Obl M3 Ha3BAHMA,—
wagKkocth. IlmormocTs ee — 1,12, T. e. HeMHOrHEM Goabe,
9eM y Boubl. Ho B anTpe 3T0it JKUAKOCTH CKOHI@HTPHPOBAE
KOJoCCAMbHEIT 06beM Kucaopoga — oxoio 800 murpos. U ec-
am Gl OHa MTHOBEHHO NpeBpaTWiach B ras, mpousomiea 6w
B3pHB Gounbimoil cuisl. Benk 9T0 He IMyTKA — yBeJWYeHHe
o6wema B 800 pas.

A raxkas yrposa cymecrByer MOCTOAHHO. TeMmmeparypa
KHNeHUA KugKoro kmciaopoga Muuyc 183 rpamyca. Mmage
roBopf, B HOPMAaNBHLIX YCJIOBHAX OH UyBCTBYeT ceGsa Kax
BOJa Ha pacKaleHHOil cKoBopomke. HempepriBHO mcmapsasch,
MHAKOCTh mepexoguT B ras. M eclam cocyn ¢ KHIKAM Kuc-
J0POAOM BaKpHITh, B3PHIB NPOH30HAET MTHOBEHHO.

BooGme, B cTaphix KHHMrax O HIKOM KHCJIOPOJAE@ CIO0BO
«B3PEIBY» BCTpedaeTcA oveHb wacto. Ilpasna, Hiop omumer of
9TOM cnoKoitHo M Becedo. OpHaKAB B Kyme HOe3fa COCYA
¢ JKHIKUM KuciopopoMm onpoxkuryiacs. Ilociemosan Bapsis.
Kaoxg monpo6osam 06BACHATE cOCefAM, UTO HHYET0 OCOGEHHO
ne cryuminoch. H comkaneHnio, ”MEHHO B 2TOT MOMEHT IMOe3j
ocTagoBHMICA. W maccasKHpel CKPBIIMCH, TaK U HE BHICTYIAD
caMbIX yOeauTeabHBIX J0BOJOB...

A vero crosar coseThl, KoTopsle Hion naer Bcem Gyny-
mMHEM JEKTOpaM:

Jep/KaTh CBOMX CIyMATeNeHd Ha OOYTHTEABHOM DAacCTOf-
HEA OT COCYHa C JKHUIKMM KHCJIOPOIOM;

3apaHee — BO M30eKaHNe NPETEH3NH — MpeAynpesdTh AX
0 BO3MOJKHBIX CIOpIPM3aX — INYMHBIX, B0 GesomacHbix (Ge-
sonaceEbIx g ny6auxu. Camomy Hiopy caywamoch m xopo-
HATh [py3eil, X MoOXy4aTh B (U3MOHOMHUIO 3apAJ H3MeJIbYeH-
HOTO CTEKJA.);

NMETh B 3alle HECKOJIbKAX BHAKOMBIX, KOTOPHIE B pe-
Walmuil MOMEHET cyMeror y6enuth nyGaMKy COXPaHATH CHO-
KoificTBuE;

Opath ¢ coGoil ma Jexkmuio 1o KpaitHeir Mepe [Ba COCY.a,
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9r06H He OYYTHTLCA B MONOKEHMM KYpaBjA M8 H3BEeCTHON
GacHm.

M » sakaioTenEme KOpPOTKO M BhIpasuTeabHo: «f maro stm
C0BETHL BO BCEOPYIKMH CBOEro omsbital»

Mme roske mpuxommaoch paboTaTh ¢ JKAAKAM KHCIOPO-
noM. U Bce obGomnocs Giraromodyuso, 6e3 ef@HOrO B3pHIBA.
Ho sr0o, KOoHeuno, He Moa saciayra. C Havajla BeKa TexXHHKa
KACIOPOMHOTO [elia WMIarHyJla MHajieKo Bmepex. Temeps Tpe-
Gopaamck ocofas HENOBKOCTh WM YIPAMOE HAPYIICHHE MIpa-
BII, 9TOGHI B3PHIB BCE-TAKH IPOM3OMIEJ.

Bo, BeposaTmo, smakoMbl ¢ cocymoM [proapa. Boarpmoit
MeTANIHIeCKUH IMmap (Mad LHAMHADP), W Y3Koe, AJHHEOE,
KaK y Kypaeis, ropiac. IlpmEnmn agech TOT e, 9T0 B Tep-
Moce. Isa cocyma, onua B apyroM. Ua mpoctpancTBa Mesmy
HEMM BBIKAa49aHd BO3AYX: BAaKyyM — OTIAYHAA H3ONANMA.
CreExkm cocymoes mocepe6peHBl W OTpPa’sKAKT HAPYIKHO® Tem-
a0. Baytpernmit cocynm sucur cBoGogHo. Ilpm mHawioHe om
KavaeTcd, CONPUKACafACh ¢ HAPYXHHIM. B aTOoT MOMERT mpH-
T0K TelJIa M3BHE PE3KO BO3PACTAET, ACHAPEHHe YCHIHBAETCAH.
llaps rasa maBAT Ha JKAAKOCTH H... HAYEro OCOGCHHOrO He
mpomexomaT. MEIKOCTD H3 COCyda JIerKO HepejuBaeTcs
B TOEKAN XMMAYECKHH CTaKaH.

N Bor om — mpkuii xmcaopop. Ilepsbie wanam Geraror
10 HYy CTaKaHa, KaK N0 ropAYeil mwivTe, U IIUOAT — cme
6u, pasEEDa B TeMmnepatype Goarme 200 rpamycos! Ho one-
pallA? OKOHYEeHa, W B HEPBHIH MOMEHT OINyIaellh HEKOTO-
poe pasouapopanue. HaskeTcs, uto B crakane oObIKHOBEHHAR
npoapagHasA BOja C ellBa 3aMETHBIM roJy0bIM OTIHBOM.

Tpynno mosepuTh, 9TO BCEro B HECKONILKHX CaHTHEMETPaX
ot Te6a crTpaHa, rie 3MMHAA CTYKa AHTADKTHKH OOKa3ajlach
0u afppEKaHCKO# Kapoii.

Ob6nacre yapTpanonapnbix Temmneparyp. O6Gmacts, rae
pefixo MoNMb3yOTCA mpupbranoit mrajion Uenncus. T'ne, cnon-
sag BHM3, TeMOepaTypa opuGaukaerca K aGCOMIOTHOMY Hy-
mo, ¢ Koroporo Gepyr madajio rpapycht HeasBuma.

Temneparypa B xompate — okoio 300 rpagycos Kean-
paga. Temneparypa xupkoro xuciaopoga — 90 rpamycos.
MRunkoro Bomopoma — 20 rpamycos. Huaxoro renms.. Ho
MH OTBJEKJNCH (O reJMu PasroBop BLEpejy), & OTBIEKATHCA
Hedb3d — roryGas Boja B CTaKaHe KHOWT; KMOWUT HeNpepHIB-
Ho. Bestoe 061auko mapa BheTCA B BO3AyXe.

Ckopo x HeMmy upuBbikaemb. Bes storo ofmauka He oG-
X0NATCA HH OJWH OMBIT. ITO HE KHCJIOPOJ, KAaK MOMKHO MO-
ayMaTh (rasooGpasHBI Kucixopon GecupereH), a Hmaphl BOJHL.

73



IIpu conpHKOCHOBEHNH ¢ XOJIOXHBIM KACAOPOAOM DAaPHI BOXM,
HaXojAllMiecd B BO34yXe, KOHAEHCUPYIOTCA, o0pasysa obiako.

Hutepecro mablO[NaTH, KAK MEHAIOTCA B YKHUIKOM KHCIO-
polie NDMBHIMHBIE CBOWCTBA BemecTBa. PTYTh CTaHOBUTCA
TBEpHOil — €10 MoykHOo 3abupaTo rsoamu. Pesmma, manporhs,
JelaeTca XPYNKO# M pasjeTaeTcs Ha KYCKH. A crapas pia-
Baf NpYMUEA BHOBL 0fGperaeT MOJOOCTh: CTAHOBHTCA Gue-
cTAamell m Heofwmuailno ynpyroit. IlpmoGperaer ympyrocts
u ceuiel. CBHANOBLI KOJMOKOABYMK, ONYINEHHBIA B MHAKHI
KHCNOPO], 3BEHUT I10TOM KaK cepeOpAHBIi...

WHuarnit kucaopop o6magaeT MAarBEUTHBIMA CBOHMCTBaMIL
Ho nae 3pam 06 5TOM, yIMBJAeMmIbCA, KOrAa MpobGHpKa ¢
KHCIOpOJIOM, HmOABEIieHHAas Ha HUTKe K HITATHBY, TAHETCH
38 MarHNTOM.

Jw6oneirasl upera. fl maka B DpoOHpPKY nanmpocy,
3QMrAI0 B CMOTPIO, KAK OHA, CIOBHO GeHraJbCKHIl OroHb,
paspachiBaeT KpacHble W 30JI0THle MCKPH. POBHEIM 3eJeHHM
MIaMeHeM ¢BETHTCHA ONYNICHHABIA B KHUCIOPOd BOCK; CHHEM
MepualmaM — Oejlag AUYHAA CKOpAyna.

Hupkuit KHCAOpPOI TEpHET CBOIO «IK3O0THYHOCTHY, CTABHO-
BHTCA OGBIYHLIM PaGoYHM IPOJYKTOM, KOTOPBIH MCOONb3yeT-
cA He B rpaMMax, a B ToHHaX. UTOOB CKOHOEHTPHPOBATh
800 nutpoB 3TOrO rasa B JHTPOBOM 00BeMe, HYKeH GaJlIoE,
paccuutanmbiit Ha gasiaenue B 800 armocdep. flcHo, uto co-
XpaHUTL H TePeBO3ATH Kuciaopon (ocoGeHHO B GONBIIMX KO-
amYecTBax) mpome M yaoGHee B IKHIKOM COCTOSHHAH.

Ho sto me Bce. Ectp ofmacTtu, rae UAKMI KACIOPO]
Boobme HezaMesuM. OH riIaBHag COCTaBHAsA 9aCTh OKCHIMK-
BHTOB — MOIIHBIX, HEJOPOIWX MW JOCTATOYHO O0e30MaCHbIX
B3PLIBIATHIX BemecTs. Ha ugkoM xuciaopofe paGorawor
XOMOAMIILHEIE KOCTIOMBI, KOTOPLIE HPHUMEHSIOTCA TOPHOCHAC-
TeNAMM NPH TYmIeHNHN nokapoB B maxtax. IIpm srom xueno-
pox odecrieduBaeT ONHOBPEMEHHO H OXJa)KIeHWe, W Jb-
Xamue.

Onnaro Ba)kHelimaa 06JacTh MPUMEHEHHA KUAKOTO KHC-
mopofa — Kocmmueckne modetsl. Ha skuproM xuciopope pa-
foranm meppble coperckme pakersl (manpumep, I'MPJI-X),
sanymennasie B 1933 r. MseecTno, 4To MHOTHE THOBL M COB-
peMeHHbIX paKeT pafoTaloT Ha KHCJIOpOHe.

Pasymeerca, IRumkmil KHCIOpPOX — He eMMHCTBEHHH
OKHCNNTeNb, KOTOPBIH MOYKHO HCIOJL30BATH B PEAKTHBHbIX
msuratennx. Ecrn Gomee mommubie — ¢prop; Oonee ymoGmsie
B o0palieHNN — a30THAA KHCIOTA HWIH OEPEeKHCH BOIOPOJA.
Ho mo cymMe navecTn Kuakmii Kmcaopoj, 6e3yclioBHO, TpHE-
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AAUIe’KUT K CaMbIM JydIOuM okucamtenaM. l'em Gomee, wro
«H0 COBMECTHUTENLCTBY» €ro MOMKHO MCIOOJIL30BATH H JUIA
IHXaHUA.

..JBa cromerna mHasax Gpomua mo temuomy Ilapmwxy Bm-
KOMy He H3BEeCTHHIH 0Homa AmHTyaB Jlopam Jlasyaave. Om
TOABKO YTO OTHPABMI B AKaJIeMHI0 HayK Ha KOHKYDPC CBOM
NepBEI LPOEKT OCBeHmIeHHA HOYHOrO TOPOAA H IKEAdL pe-
MenHsA.

Ha xomsepre Ovu1 Hanmcam pesus. CiaosamMu sToro je-
BE3a M XOYETCA 3aKOHYHTh riaaBy. OHM — M 0 HeM caMoM,
2 06 OTKpEITOM MM KHCJIOpOHe:

«/ oyTh cBOil OTMETHT OTHAMH...»

YCTPEMJIEHHbLIA B HEBO

PasHbie cynbbbi

Cyssba BoOjOpOma CHIOKHa, HOPUYYRINBA, [POTHBOPEYHBA.
MoxHo moaymaTh, 9TO 9TO He OfIHa, & HECKOJbKO Pas3HBIX
cyne6. Jlervadimmii raz — naaBeTapBafg MO[elb aToMa —
Ipo3HasA «B3PHIBUATKA» TepMoAAepHOIl 0oMOBI — MUpHOE ro-
ploIee KOCMHYECKHX PaKeT M, BO3MOKHO, aBToMobmaeir... Tyr
0c00eHHO XOpOIIO BHJHO, UTO Fa’Ke HPOCTEMDIAI <10 yCT-
POHCTBY» DlIeMeHT HeHucuepmaeM, 9TO Pa3BUTHe HAYKH, ABH-
*eHHAe HMAeit Kak Obl BHICBEYMBAIOT, OTTeHAOT HOBBIE CTOPO-
HH SHAKOMOrOo NpEeIMeTa, NO3BOJAA BHIYePOLIBATH B3 HEro
BCe HOBOE, 9ACTO HEOKWIAaHHOE COHep:KaHue.

Heofsiamer yike mnepBHe cTpaHmusl ero OGuorpadum.
0 sogoposme smamm kKuTalfickue u apaGcxue amxumuxn. O Aem
nacanmn Iapamennc n Bau-T'exsmonr. C mum paGoranm Hn-
rona JIemepu m Po6epr Boiian, Crusen Teitnc m Jlomonocos.
B 1776 r. I'enprn Hasemgum paspaGoras HOBHe cHOCOOHI ero
NOMYyYeHHH: HUHK W CepHaf KUCJIOTA; OUHK W COJMAHAA KHC-
a0Ta; 0l0BO M cepHas Kuciaota.. OH noapoGHo mccienoBal
¢BOicTBA rasa M HaNleJ, 9TO «rOpPIOYHII BO3AYyX» HC mOjunep-
HABAET HM [bIXaHWUg, HW TOpPeHWA, B3PLIBAETCA TOJBLKO
B CMECH C BO3YXOM OOBIYHBIM, 4UTO BECUT OH OYCHL Malo
H XOPOIO PacTBOPHAETCS BO MHOTHX MeTamiax. A riaBHoe,
OH YCTAHOBHJ, YTO BOJIOPOJ — BJIEeMeHTapHoe BeINecTnRo. 3To
JlaeT OCHOBAHWA CYMUTATh, YTO OTKPLUI Bojgopon uMeuno Ra-
BEHWII,



Wrax, somopon 6511 oTepeiT B 1766 r., AMmb 3a HECKOIb-
%o Jer 1o Kucmopoma. Ho ecam xmcmopon, Ha kortopsui Jla-
Byasbe Bo3Naral TaKkde Hafe:KAsl, CTal NPOMBIMUICHHBIM Fa-
30M TOJILKO 4epe3 CTojeTHe, TO BOAOPOXN Hailel OPUMeHEHHS
cpasy — eme npm kusHAN JlaByaske m OpH ero Hemocpef-
CTBEHHOM YYaCTHH.

Wctopuio Bo3ayxomiaBaHAA OGLIYHO HAYMHAIOT € IIOJIOTA
6parbes Momroandre. 5 mora 1783 r. Bo PparIy3cKoOM Io-
ponke AHHOH3 GpaThfi NPOJEMOHCTDPUPOBAJHA MEPBBI MOt
N300peTeHHOro MMM BO3AYIIHOrO MIapa, 3aMOJHEHHOro Ha-
rpersiM BosayxoM. IlpaBpa, mpm jKeTaHEAA MOJKHO BCHOM-
HATE, 9T0 em[e 3a /IBA TOfa [0 3TOro HTalnaHcKmil mpodeccop
T. HaBamio mcooib3oBal AAA Toit e meam Bomopox. Ha-
BAJUIO HANOMHAJ MM MbUILEbe nyseipm. [lyssipm crpems-
TeNIbHO OpHIrajJd BBEPX M TaK K@ CTPEMHTENbHO JOHAJACh.
Ho aspocrar Monroandne Gbil He HrpymKoil, a cpegcTBO¥
nepeaBHKeRNA.

27 aprycra 1783 r. yae smaxomsuiit mam Pusnk K. Mlapm
mosTopua B Ilapmie moser Momroangne. Bmnpouem, «imos-
TOPWI» — CKa3aHo He BnoaHe TouHo. Aspocrar Ilapna 6w
HaMOJHEH HE BO3AYXOM, a BOJAOPOAOM — pPasHAHA Cymecr
BeHHASA.

Ha sanonnemme Bosgymmoro mapa ymuo 18 xyGmue-
CKHX METPOB BOJOPOJA, KONHMYECTBO MO TeM BpEeMeHaM Or-
pomuoe. Uto6r1 moOwiTh ero, Ilapas paccraBma mo OKpyH®-
Hoctd 12 Gombmmx GodYeK, 3acHimaj B HAX ONHJIKA H 3ajml
pasfaBiennoll cepHoil Kucioroit. OT Gouex GHuUIA TPOBENEHH
CBHHIIOBBIE¢ TPYGBI, O KOTOPLIM ra3 ImeJl B oGMmuil TPHeMHHK,
a orryaa — B map. Ilo orseiBam maGarogateneil, KapTHAA
Ona sddexrrnan, B ayxe cnem u3 csudroscxoro «I'ymam-
BEPA ¥ MHIHTYTOBY...

EcrecrBenHo, 9T0 Takoe cOGHITHE HE MOIJIO OPONTH MHMO
Anryana Jlopama Jlasyasbe. Eme g0 nomera Iapas ma-
pwcKad AKajeMnA HayK BhIAENWIA CHEMHAJIBHYI0 KOMHC-
CHIO Ui M3YYeHHSA (APPOCTAaTHYIECKMX MammuH». B cocras
KoMHCCHM Ha mpaBax cekperaps somen Jlasyaswe. Om 1
CTall aBTOPOM MOKJIAfa, KOTOPHIA KOMHCCHA IIpeICTAaBHN
B axamemuio. «Ilomer nTHI CTONBL ynHBHTeJeH,— mHUCAl OF
B Havale JOKJIala,—a BO3MOMKHOCTb HOJNHBHMATBCA M HAPHTh
B BO3Ayxe Obla OBl AJIA HAC CTONb HeoOBIYAHOM M HMena
6n cTonbL cBoeoGpasmoe BAMAHMEe Ha OGHIECTBeHHBIH MOPA-
MOK, 4TO HE MPHXONUTCA YHHUBJATHCA, €CIA JIOAH CTPeMH-
AUCH K 3TOMY BO BCe BPEMEHA...»
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HoMuccua upepnoskmiia akajieMAM XORaTaficTBOBATH Ie-
pel KopoJeM o HArpaskfeHEME wuaolperaTeneil «HOBOro mMc-
KycCTBa, KOTOPOE CJieJiaeT SI0XY B HMCTOPHH YeJOBeYECKHX
#300peTeHMIT».

Jionosuk XVI ¢ mpenmosenmeM coriacmica m BCKOpe
IOBeJIeA CO3aTh HOBYI0 KOMHCCHIO, Teleph yiKe «IIA yCO-
BEPIIEHCTBOBAHHA a3pOCTATHIECKAX MammH». I[Ipencenare-
neM KoMuccuu Gbul HasHadeH JlaByasee.

C mpucymeit eMy mgotomuocThi0 JlaByasne M3yYms | yco-
BepIICHCTBOBAJI BCE, 9TO TONbKO OBuI0 BoaMmoxkHO. ITomo6pan
BeIpOHMImaeMBlil A rada MaTtepmad oGoxouxkd. PaapaGoran
MeToxsl 0e30macHOro noj’beéMa M NpPH3eMJIEHAA aspocrara.
Haobpen ycrpoiicTBo, mO3BOAAIIEE XOTh KAK-TO YHPaBIATH
aspoctaToM B molere. Haxomem, Kak yke He pas ynoMHHa-
nock, B espasie 1785 r. B compysKecTBe ¢ BOCHHBIM HHiKe-
sepoM MeHbe ocymecTBmI B KpymHBIX Macmmrabax moixyde-
HE€ BOJOPOJA M3 BOJBI.

{Ipennosxennniit JlaByasbe cmoco6 OpPOCT M IpaKTHYeH.
BogABo#l map mpomycKajim "epe3 pacKajIeHHEIA NOKpAacHA py-
#elinkiit cTBON. Huciopon orkmenan sxemeso, o6pasya oKHcel,
BOIOPOJ BHIEJSJICA B BHAE rasa. JTOT JKeJIe30-IapoBoil cmo-
¢00 moNyYeHNs BOJOPOIA OKAa3aJCA HACTONBKO 3PeKTHBHEIM,
110 DpEMEHAEeTCA W ceifqac.

Bo ®paBnun Havajdach peBolIoREA, m 00 aspocTaTax Kak
6yaro sa6em. Ho B womme 1793 r., xorma Jlaryasve yixe
Haxofmics NojA cjaemctBueM, gpamnysckuit ¢msmx Hyreins
8aHBTEPECOBAJICA BOBMOYKHOCTBHI0 HMCHONBL30OBATh BO3NYIIHLIE
mapsl ans oGoponsr Mpammmm. 26 mioma 1794 r. aspocrart,
BAONHEHHBIA BOMOPOAOM, BOEPBHeé B HCTOPHH YYacCTBOBAJ
B BOGHHBIX [eificTBHAX npormp aBcrpmiimeB nupm Paepioce.

Homeumo, aspocraT, HADOJNHEHHEIA TCOPIOYEM BONOPOLOM,
¥ano0 npurofen mia BoitEH. Ho apmma Toil smoxm eme MeHb-
me 6eu1a roroBa K Gopp0e ¢ BO3NYINHEIM HempuaTeaeM. As-
poctaT cBOGOHO TapUA HAJ aBCTPHACKAMH NO3MIUAMH, €ro
KoMam[a HaOllojajla 3a NBIVKeHHEeM pe3epBoB, PUKcHpoBaJa
nosgneM apruianepan. B o6meM, HCTOPHKHE ODPAaBH, YTBED:-
jad, 9TO HMCIOJNb30BaHME &3POCTATOB BO MHOIOM Ipefompe-
pennno moGely peBOJNIOIMOHHBIX BOACK Haj HHTEPBeHTaMH
npa @neploce, a 3areM H HCXOfl Bceil KaMMaHAM Ha ceBep-
soM ¢porte. He caywaifimo ye mocie MmEepBHIX YyCOEXOB
8 coctaBe ceBepHbIX apmuii Opammmm Ovul cosfam coenm-
albBBI KOPIYC BOEHHBIX A3POCTATOB.

C sT0ro BpeMeHH HAYHHAETCA 900Xa BO3AYXOJIABAHOL —
kopaGiell Jserde BO3AyXa, KOTOpPHe He JIEeTald, a NJaBail
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B HeM: BO3NYMIHBIX IAPOB, a3POCTATOB H CTPATOCTATOB, [i-
pmKabiueit. IlomeTsl Ha TaKMX KOpaGasax, Jase caMBIX coOBep-
MeHBEX, TPeGOBANH BHICOKOrO HCKYCCTBA, MOAJMHHON J006BR
K 3TOMY TPYAHOMY M PHCKOBAHHOMY fesy, 0e33aBeTHOro My-
mectBa. Name 8 XX n. BemoMmum skcmepmmmio HoGmae
k Cesepnomy mnomocy (1928 r.), BeICOTHBIEe MOJeTHl Oeis-
rafina A. Ilmkapa (1931 — 1932 rr.), crparocraros
«CCCP-1» (1933 r.) m «OcoaBmaxnM-1» (1934 r.)...

Ha nporsiienuym cTa ¢ JWIDHUM JIET BOAOPOA CUMTANCA
eJMHCTBEHHBIM Ta3oM, NpPATOTHHIM NJS HANOJNHERWS BO3-
OymHbX KopaGmeit. [laske OTKpbITHe resimfg He MOIJIO MOKO-
nebaTh 3Ty yBEPEHHOCTH.

IIpexcme Bcero, remii BABoe TAMedee BOAOPOdA. A momb-
eMHad cdlta qupuskabas (Kak 4 BCAKOro Kopalid, Jerde Bos-
RKyXa) 3aBHCUT, €CTeCTBEHHO, OT TOTO, CKOIHKO BECHT Tras3,
KOTOpHIM KOpaGap samommen. HakeTca moatoMmy, 4TO mops-
eMHad CHIa Tejdsa 3[BOe MeHbOIe, 9eM BOZOPOAA. ITO, O
Hako, saluny:xpgenAne. Baskem me aGcomoTssli Bec (1 mmrp
sogoporia Becut 0,09 rpamma, remma — 0,18 rpamma), a or-
HOCHTEeNLHDIA, B cpaBHeHHM C Bo3ayxoM. IIpocroit pacuer
MOKa3LIBaeT, 9T0 nogbeMHasa cmiaa 1 amrpa Bomopoma — 1,20
(sec Bosmyxa 1,29 — 0,09); murpa remma — 1,11 (1,29 -
0,48). Taxum oGpasoM, BOAOPOX JHIEL HA 8 MmPONEHTS
¢IO'BEMHEe» Telnd.

T'opasgo cepnesmee ppyroe o6crosarenscrso. Iemmit —
peaKuii Tas, W CTOMT OH TOpasio Aoposke sopopoma. B 1916+
neda 1 xyGuueckoro Merpa reamsa mocturaga 200 teicaw pyé-
neit 30mM0TOM. A Benb ANA 3aNONHEHHA THPUKAGIA HYKEH
THCAIN KyGOMEeTpoB.

B ropgel mepBoit MEpPOBOIl BOIHBI HEMIBI HCIIOJbH3OBAIH
mia GomGapmuponku Ilaprmsxa m Jlommoma kpymHble nupE-
maban — nenmenunnn *, Ilepsoe Bpemsa GoMOesKKM BLI3LIBAAH
HaHUKY, HO CKOPO aHINIMYaHe NOHAIH, 9TO AAPMKAOAL Jer-
KO yA3BUM; M000i 3asKATATENbHbIA CHAPAM, MONARIIHMA B 3Ty
OrPOMHYI0 MWIIEHDL, BHI3BIBAJ NOKap, OOLITHO KOHYABIIMCA
p3priboM. U3 120 menmedauHOB, y4YacTBOBABINHX B MOJETAX,
HeMIlbI 33 KODOTKWI cpok motepaan 40.

W Bapyr amrmmiickoe Boemnoe KOMaHJOBAHHME MONYIMN0
coolIeHHe, 4TO MOAGHT OMpMKaGab, KOTOPHIA Bed cels

-

* Hagpamsl 0 MMeNN H3BECTIOr0 MEMeHKoro KoACTPYKropa Dep-
muranna Hennenmua (1837—1917), paspaGorasitero gapukaéip Kecr-
Koft KOHCTPYKIMM — MeTalIAYecKnil KapKac, OOTARYTHII TKambK.

78



crpapgo. O He ropel W He B3PLIBAJCA, a THXO H MJIABHO
CKOMTb3MA K 3eMIIe.

CoenmaldcThl MOKEMAIH DjaedYaMu: HenoaMo)keo! Jlmmn
uspecTHEIM amrmmiickuil xumux Pmuapp Tpeiidoan pemmacs
IPeNNONOKATL, 9TO HEMIB Hcmoabadylor renmit. OTkyna B
rakax Kojmdectsax? Ha aT0T BOmpoOC He cCMOT OTBETUTH YKe
1 Tpeirdona.

CoIOSHHKHM COWIM CEeKpeT HACTOAbKO BajyKHEIM, 4TO 00B-
fAcHeHHEe 3arafKky JUpMmKadaa ObI0 OJHMM H3 YCJIOBHHA Ka-
muryaanuu [epmanmn.

Oxa3ajoch, JapYMK OTKPHIBAJICA INPOCTO. 3a HECKOIBKO
JeT N0 Hadaja BOMHBI KaUHTAaHBL '€éPMaHCKHX CYMOB, COBEp-
mapmux peitcki B Maguio m Bpasmnmio, momydmanm Herjac-
Bo¢ yKa3aEMe Ha OGPAaTHOM OYTH TPYSHTH TPIOMBI He OOBIY-
M 0a/IacToM, a MOHAIIMTOBBHIM INecKOM. HamuTambl, jJiogu
IECIANMEHPOBAHELIE, BONPOCOB He 3ajaBaju, TeM Oonee
970 MOHATHTOBEIA MECOK CTOHJ HEMHOTHM JOpOKe OOBIYHOIO.
Tompko HecKONbKO YedoBeK B I'epMaHMyM 8HANHA, B TeM HedO:
MOHAOHATOBBIA MECOK, XOTh EH B He(oAbIIHX KoaHdecrsax, co-
jepET rejamii. XpaHMIOCH B TaiHEe HW [ADPYroe OTKDHITHE:
XAMEKH O0HapyXuJAX HeGoJbInHe KOJMYECTBA TejdA B rasax
MEHEPAJLHEIX MCTOYHHKOB...

PasyMeercs, ofmee KOJIATeCTBO HOOHITOTO STHMHU CIIOCO-
6aMu raza GBUIO HeBEJIMKO W HUKAK HE MOIJO HOBAMATH Ha
nexon, BoMALL. Ho meMnsl — B B mepBYI0, H BO BTOPYI0 MH-
POBYI0 BOIWHY — NpHAABAI# LHOYTH MHCTAYECKO® SHAUCHHE
pemeEM dperram, «ocmxonormm». MM xasamoch, 4ro He-
ropiovHEe AAPH:KaGaum WIH NDEKApYlOMne 0oMGapaApOBINUKN
(I0cO0HEI HOBEPrEYTH HEOPHATENA B HOJXHYH0 naEuky. Kak
H3BECTHO, HMYEro mOZFOo0HOr0 HE IPOA3OMNLIO...

Onmako BHevYaTieHMe JEeCTBHTENALHO GBUIO OLIENOMIIAIO-
maM. «Ecau 651 KTo-HEOYNL CKazall MEe HNATH JIeT Hasad,—
IpE3HABAJCA aMepHKaHCKMiL npogeccop Mype,— 4ro remuem
6ynyT HamONHATH AUPHKaGIM, A1 oTHECCA GBI K 9TOMY TaK e,
Kak ecnim Op1 KTO-THGO CKasaJ MHe, 9TO HaMATHHK Bamwuar-
T0HY TOJIGKO 9T0 coGpajiuch HOKPHITH GPWIIMAHTAMEY.

CaMoe, BHOpoYeM, INOPasUTENbLHOE, 9TO YAUMBIATLCA TYT
6uno mevemy. Eme B 1903 r. 8 amepuxanciom ropopxe Jex-
crpe (mrar Hamsac) bpm OGypenun cepaskuHbl Ha HedTh
¢ riyOGmHEBE cTa MeTpoB yaapuia rasosblil ¢ouran. C obby-
HHM 0 TeM BpeMeuaM 0e33a0OTHHIM OTHOHIEHHEM K NONIYT-
HHM rasaM ¢omTaH pemwiu uomeus. Ilybmuka, coGpas-
lafcd NOrAaseTh HA KPACOYHOE 3peidile, € W3yMIeHHeM
o0HapyKmia, 9ro ras me saropaerca. lIpoGeI, B3sirbie Ha
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aHaNN3, Jaju YHHKAABHBHIA peayiasTaT! 83 mpomeHTOB asora,
2 ODpomeHTa reiuA, O0CTalIbHOE — MeTaH.

B 1913 — 1917 rr. Gbin BHIABNEH W PAJ APYTHX BHIXOH0B
relus: NenoYKa HaYMHAJAach B mTate Texac u TAHYMach
gepes Oxnaxomy B Kamsac mo camoro Huio-Mopra. B nauane
1918 r. v Kamage u CIIIA Geitm coopysKeHBI HepBEI OMBIT-
HO-TIPOMBIIIEHABEe YCTAHOBKA, a 3aT€M M ONBITHBIA 3aBof
B aMepukranckoM ropone @Popr-Bopre. 3asox masax mo 1 Mux-
arona 300 Toicay KyGmueckux MeTpoB rasa B rop. LleHa ky-
Gnueckoro MeTpa reams 6sicTpo cHmkamach: 200 moamapos..
60... 3...

B 1923 r. amepurannst nocrpouan aupm:kaGiae «llleman-
Joa» — HEepBHIA M eAHHCTBeHHBIH B MHpe AUPWKaGIb, 3a-
monHeHHBI wHCTHIM reimeM. IlosgHee crala NpPHMEHATHCA
MeHee Joporad W CTONL ke GesonmacHam cMecs — 85 mpomes-
toB requsas m 15 — Bomopoga. Ho B TpumamaTsix romax ato
yie mnorepano sHauenue. Ilnasaomue B BO3AyXe Kopabun
ObLIM BLITeCHeHB! caMosieTaMu. V1 Bomopond, m relmit yrpaTain
¢BOI0 «HmOmNBbeMHYI0O» poas. Bomopox mcuepnam? Hmuero no-
mo6uoro. Eme pasbiie m coBceM HO APYroMy IOBOLY BOJ0-
poIOM 3aMATEPECOBATACH (PA3HKH.

dneMeHT u13nkos

M Bo Bceneumnoii, u B mepmoamueckoil cmcreMe BOAOPOS 3a-
HuMaeT mepsoe Mecto. Bo BcedemHo#l — mo pacmpocTpaHes-
HOCTH, B CHCTeMe — II0 aTOMHOMY Becy. Urto sTo — caydai-
Hoe cobmajenmne? BepoaTHo, HeT. ATOM BOmOpOAa — mpocCTei-
muii, N3Ha9aJbHBIN; OpeJNojiaraeTcsa, 9T0 U3 BOAOPONa depes
CAOKHYIO IIEN0YKY SIEPHBIX peaknmii o6pasoBajllCh BCE OC-
TAJIbHbIE DJIEMEHTHI.

Ecrecrsenso, 4To W mepBasg aTOMHAaA MOJeNb, HOCTPOEH-
gag Bopom B 1913 r., 6pma Mopmeaplo aToMa BOZOpOdA.
B 910i1 — eqUHCTBEHHO BO3MOKHON — MOHEJW ONWH 9JIEK-
TPOH BpallaeTcA BOKPYr sgpa (OpOTOHA), UMEMOMIEro OJHAH
NOJOMUTENBHEBIA 3apAL.

IIpocto? OmEako MMEHHO MPOCTOTa aToMa BOJOPOXA mo-
3Bonmia ¢ 0coGoil HATIAMHOCTHIO BBHIABATH ONHO N3 OCHOB-
HBIX OpoTHBOpeudit PM3MKM HaTaja BeKa: NPHHATAA TOIMA
OaHeTapHAA MOJeNb aTOMa He COBMEHAJach ¢ NPHHIMIAMA
KIaccmieckon anexrpognHaMukn. Hak BHIACHATOCH mO3HEs,
B BECbMa CEPhe3HHIX MOUPABKAX HYKIAJIHCh W Ta, A Apyraf.

Pasmbimasa sag opudmEofl aTOoro mpormsopewnsa, Bop
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chopMyIHpOBAJN TPHW NMPHUHNMIA, KOTOPbIe M CETOXHS COCTAB-
aa0T PYyHIAMEHT aTOMHOH PH3NKH:

1. DMeKTPOH MOKeT BPAaNIaThCA BOKPYr AApa He Mo JI0-
6biM, 8 JHIIL IO HEKOTOPHIM, CTPOro OMNpefedeHHbIM Op6H-
rav. Ha Bcex armx possojemHbiXx opOuUTax OH BpalaeTcH,
B A3Ay9as DHEePTHH.

2. Bammxaiimaa ® aapy opbuta oTBedaeT HamMeHbIIe
JHEPrUHU SJIEKTPOHA M COOTBETCTBYeT HAMG0Jee YCTOWIMBOMY
(sopManbHOMY) cocTofgHMI0O aToMa. Ilpu coo6merHun mocaejn-
EEMY PHeDrUM W3BHe JJIEKTPOH MOKET NepefiTH Ha OFHY H3
fonee ymadeHHBIX OpOHT, MpHEYEM 3amac ero sHeprum Gyper
1eM GonbIle, WeM JAJbING OT AApa OpGHTA, Ha KOTOPYH OH
NePeXOUT.

3. Ilormomenne ® HM3TyIeHAM® aTOMOM SHEDPrMH HMeeT
MECTO TOJBKO NPH [EPEeCKOKe 3JIeKTPOHA ¢ ONHOX OpOHTHI
ga apyryio. IIpu aTO0M pasHOCTE dHeprmfi HATANBLHOIO M KO-
HOYHOTO COCTOAHMI BOCOPUHAMAGTCA WJIH OTAaeTCA B BHAS
KBaHTA JdyuncrToit sHeprmu (¢oroHa).

Bop BmUACAAX pagayCchl PpasIMIHSIX — JO3BOJOHHBIX
KBAHTOBBIMH YCIOBHSAMHE — OPGHT 3JIEKTpPOHA B aTroMe BOJO-
poma. Okasajlocs, 9TO OHE OTHOCATCA APYr K APYry Kaxk
12:22:3%:42,..., n®. Beanmumma n 6nuIa BOOCHENCTBHH Ha-
33aHa IJIABHEIM KBAHTOBRKIM YHCIIOM.

Pagnyc Gmmmaitmeit x agpy op6mtsl (m=1) okasajics
mia Bogopona pasEbiM 0,53 amrcrpema *. M spamjaerca aue-
KTPOH Mo aTol opGure co ckopocreio 2200 KuaoMerpon
B CeKyHAy. Beamumua pmocraTowHo Goapmras, ecld BCIIOM-
HATH, 9TO, HANDHEMEp, 3eMAA B CBOEM JBHKeHHH BOKpYr
Conana mpoxogdT Bcero 32 KUIOMETPa B CEKYHAY...

Murrysno He Tak yi MHOro JeT, ¥ BBIACHEIOCH, 9TO BO-
IOpON BajKeH He TOIHKO JJIA ATOMHON (PM3MKH, HO M [JIA
aroMHO0it TexHHKE. B 1932 r. amepurancknmit yuersii I'. I0pm
M €r0 COTPYMHHKHA OTKDBUIA TSKeNblil maorom — pAelirepuf,
AAPO KOTOPOTO COCTABJEHO M3 HpOoTOHa 4 Heitrpoma. [ei-
TepHil BABOE TAMKeJee oGBITHOrO BoAOpoda (mocieqHmil MHOr-
ja Ha3BIBAIOT HPOTHEM) M HOBOJIHHO CHIALHO OTIAHIA6TCA OT
Hero mo ¢uamdecknM csoiicrBaM. B 1939 r. amepmraHCKAM
yeeasim I'. AasBapecy m P. Hopmory ypmamoch mnomyaurs
TpATAIi — A30TON BTpOe TsyKesnee mporua. Ilosmmee TpmrHil
0o HalileR W B OPUPOAHEIX YCJIOBHAX, HO B KOJHYECTBAX

* AHrcrpem (A) — eAMEANA JIAUHBI, PaBHaA AeCATAMMIINADREOH
none Merpa. HasBana no mmenn mBeackoro ¢gusmra A. M. Amrcrpema,
KOTOpBIil BBea 3Ty eAWHHNY H3MepeRua B 1968 r.
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cosepmeano BWITO;HBIX. CumTaeTcsi, 4T0 9TO CaMBIA pef-
K@it ra3 Ha 3emiae. (Q0mee ero Koiam4YecTBO He MpeBHIITaer
1,8 kunorpaMMa, T. e. MeHbIIEe YeM pefvaiimero pamgoHA H B
10'® pa3s mMennmre, yeM oGeraEOrO Bofopona. B 1962 r. mrams-
fIECKAe YYeHHE® NONYYHAM KpaiiHe HeyCTOMTIHBEHIA BONODPOA-4,
a HE[AABHO B NeYaTH HOABHJIOCH COOGIIEHWNE O CHHTO3e BOJO-
pona-S...

Onrako aTOMHYI0 TeXHAKY WHTEpPecOBaJH He BooOINE HM30-
TONBl BOJIOPONiA, & BIONHE KOHKPeTHHIA BOJOpPOA-2, meiire-
pmit. Wam, Toumee, ofpasoBaHHASA ITEM BOJODOXOM (TAIKe-
nag soga», D20. Tmxenas Boma HCHONB3YETCA B FAIEPHHIX
peaKTopax Kak 3aMe[JATE]Nh HefATPOHOB.

HNsBectHo, yTo B rogsl BTOPOil MHUPOBOI BOiHH B (pamm-
crckoii I'epMammu Besmch paGoTHl Haj aTOMEOHR GomGoil,
B wacrBOCTH, GBI MOCTPOEH TIMATENLHO 3aceKpPeYeHHBIA 3a-
BOJ, O HNpPOM3BOACTBY THAKeaoil Boanl B Bepmapke, HeGoip-
moM Mecreuke B OKKynmposamHOM ¢amuctamu Hopserue.

B mowr ma 23 ¢espans 1943 r. HopBeCKHe DATPHOTH
BMecTe ¢ AHIIEACKMMHM OapaIlIOTACTAMH Pa3pyMIHIA 3aBOJ,
3ateM mo HeMy HaHecla yaap aEramiickas GoMGapamposou-
Hag apHanuA. Ocrarkm 06GOPYNOBAHHA MW 3AMACBL THMKeJNoH
BOJIBI THTIIEPOBHB! CPOYHO OoTmpaBuam B I'epmammio. Ho Goi-
naM apMue CoOpOTHBICHMA YAANOCH HOMJIOKHTH HA Oapo-
xop 6oMOy...

B atoMHABIX peaKTOpax BOJOPOX HrpaeT BasKHYIO, HO BCE-
TaKd BCOOMOTATeJBbHYI0O poiib. B Tak HasbiBaeMOH TepMo-
fiflePEOIl PEAaKNWH OH CTAHOBATCA IJIABHEIM YYaCTHAKOM Co-
6prrmit. Ilpm stoM mpomexogur He pacmaj, a CHETE3 aTOM-
HEIX Afep, B pe3yiabTaTe 4ero M3 Bouopona (TodHee, H3
cMecH TPUTER H meiitepus) ofpasyerca reamit. Tepmonpep-
Haf PeaKnus NPHHAMJIEKAT K YACAY CAMBIX BajKHBIX M Ham-
Goree «ameprmyEbIX» mpomeccos Bcexemmoil. C mee mawm-
HAaeTCsA CHHTE3 JIEMEHTOB.

TepMongepran peakuusa HAET HPH TeMOEPaType HOPAJKa
20 Mumnamomos rpaaycoB. Takyio TeMneparypy, BIOJEE
00BIIHYI0 JUiA 3Be3[, Ha 3eMje YOajdoch JOCTHYb UOKA JIHIb
0pU aTOMHOM B3pHIBe. BocupomsmecTd ee AAA MHPHOTO HC-
MONb30BAHUA, CAEAATh PEaKIHi0 CAHAHAA fAXep BOHOPOa
2\i)npammeMoﬁ[—onﬂa U3 UEHTPAAbHBIX 327a1 COBDPEMEHHOH
UBHKH.
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Metamopdo3sal

B mepmoamueckoil cmcreMe BOEOpOR ctomT ocobHakoM. OgHo
BpeMA ero OTHOCHIM K HepBoii Tpylme, K KOMNAHUA Ie-
A0YHBIX MeTalioB. UeM-TO OH, [AeHCTBMTENLHO, HANOMHHAET
MeTAJIIBI, HO CANIIKOM MHOIEM OT HHX OTINYACTCH.

Tenepnr ero BKINYAIOT B CeIbMYI0 Tpyamy, rae OH OKa-
3HBACTCA B HEMOCPEACTBEHHOM coceicTBe ¢ ropoM. B stom
CTPaHHOM COCEJICTBEé TOKe ecTb cBou pesomsl. Onmaxo, ro-
BOPA CTPOrO, M TYT OH CyImecTByeT Kak Obl cam mo cefe.
Y pgpepmeiimiero u Hanbosee pacHpOCTPAHEHHOTO 3JIE€MEHTA
BeenenHoit ReT DPAMBIX POACTBEHHHKOB.

Moxer 6BITb, HMEHHO STHM OCOOLIM IIOJNIOKEHHMEM BOHO-
poRa OOYyCIOBJEHEI ABa JIOGONMBITHBIX 0o0cTOATeNbCTBA. Bo-
HepBLIX, OH MrpaeT CYLMeCTBEHHYIO POJIb NMOYTH BO BCEX HaM-
folee BasKHBIX COEIHHEHHAX, ¢ KOTOPHIMH HMeEeT [eJo dYe-
nosex. Bo-BTOpBIX, BellecTBa, MOCTPOEHHBIE C €r0 y4acTHEM,
qacto 00JamalT OCOOBIMH, [a’Ke YHUKAJAbHBHIMH CBOHMCTBaAMH.

B camom pene. Bomopom — 3T0 BOma M KHMCJIOTHI, yrie-
BOAOPOJHDbIe radvl H HedTh, GeJIKH H IeEA0YH, aMMHUAK 4 [H-
gpasud. C TOYKN 3pEHMA KOAMYECTBEHHOH BOXOPON B JTUX
t0eMHEHWAX MpeJCTaBIeH CKPOMHO: B Boje mnpeoGiajgaet
KECAOPOA, B aMMHaKe — a30T, B YrJIeBOJOPOAaX — YrIepon.’
Ho au B ommoM W3 5THX COeJMHEHHMH 3aMeHHTL BOTOPOJ
HeRb3A: TOJYUHTCA JPYroe BelllecTBO, ¢ COBEPIICHHO HHBIMH
cBOlicTBaMH.,

Jlapyasbe BepHJ, 4TO He MOTYT CYIIECTBOBATL KHCIOTHI
fes kucaopoma. Mu1 yme smaeMm, uro aTo 3abaysmueHue: co-
nAHAaf KHCJIOTa, PTOPUCTOBOXOPONHAHA, CHHHJIBHAA H HPOYHE
KECAOTHI 06x0mATca Ge3 Kuciaopopa. Ho kuciaor, JumiesHHIX
Bofopoja, neidcTsuTennbHo, BeT. [lo kpaitHeidi Mepe B BOGHBIX
pacTBopax *.

Poxn Bogsl B meTOpuH 3eMAH M YeJIOBEUECKOH HWCTOPUH
TPYIHO INpeyBelnuHTh. Boja — Mmagna mater (Beamkxasn
MaTh) Bcero sxmporo. M3 Boanl uendosex Bbimed. V3 Bomsl
(oxomo 70 npomenTtoB mo Becy) oH coctouT. Eskerommo Mbl
BOHBaeM Gospllle BOHBI, 9YeM BecHT Halme Tejdo. Boma — me-
OpeMeHHRBII yYaCTHUK e/Ba JiI He BCAKOLO IIPOMBIINIEHHOIO
H CeNbCKOXO3AMCTBEHHOTO LPOU3BOACTRA. «VICTOPHIO MUBUIM-
sallud,— Pe30HHO 3aMedaeT aMepHKaHCKUiT vieHb Bepmapa

_—

* B 1923 r. I. H. JIsonc OTKPBIA ANpPOTOHABIE (JAHIOMCOBCKHC)
KACTOTH! — JCKTPORMO-UCHACHIIL(EHHbIE COCIHACHIA THHA ranorem:s-
pop Gopa (BF;), amoMuuua @ 0/10Ba, OKACIOB HEKOTOPBIX MCTALIOR
A
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@paBK,— MOKHO HaNHCaTh C TOYKH 3DEHNA OTHOIMEHHA We-
N0BEKA K BOJEH.

Kamerca, uro Moxer GuThb oO6braEee Boani? OgHAKO HC-
ciaefopatenn — pUsEKH B reojord, GHONOrM W XHMHKH —
HSyMIeHRO mOMuMaloT niaedaMm. Ilo BceM oCHOBHBIM Xxapak-
TEPECTMKAM BOa YHUKaJbHA, OHa BejeT ce6A He Tak, Kak
nolaraiock G BeCTEH ce6f «HODMAJIBHOMY» COeIMHEHHN
3TOTO THMOA.

Eciu B gopmyne somgmt (Hz0) samemmrs Bomopop «mo-
XOMKHM Ha BOJOPOJ» MeTaJJIOM HIH YIJAepOROM, a30TOM, Ce-
poif, mOMyYHTCA BENECTBO, He MMeImee C BOROM HHYEro
ob6mero, kpoMe ofllero HazBaHAA — OKUceJ (MO Me)KAyHa-
ponHOH XHMMATecKoll HoMeHKIaTtype — okcup). Ilo xmmmue-
ckoit gopMylle Boga HamOMAHAET TAKWE BeINeCTBAa, Kak
H;Te, HySe, H:S. B atoMm panmy cBoiicTBa MEHAIOTCH MOBOMb
Ho mociefosatenbro: HoTe (Momerynsapmaa macca 129) km-
UAT OpH MHHYC 4 rpajaycax M saMep3aeT apd MHHyC oi;
HySe (momexynapuas macca 80) xmoumr mpm Mmmyc 42 rpa-
aycax m samepsaer npam Mmumyc 64; H,S (Momexynspmas
macca 34) xmnur mpm MuEyc 61 rpagyce m samepsaer mpH
muryc 82. Jlerko mpeackasaTh, 4TO BOla (MOJEKyJIApPHaA
Macca 18) Gymer xmmers mpmMepHo mpm muEyC 70) rpajycax,
‘a samepsath mpu mumayc 90. OmEaKo MBI 3HaeM W3 OIBITA,
HaCKOJIBKO Ja/1€KA OT NeACTBHTEJABHOCTH 3TH MpEeACKA3aHBA..

IlIo o6memy npasmiy nw6Goe BemecTBO — TBEpOE, HKHJ-
Koe, razoofpasHoe — yMeHbIIAeTCA B ofbeMe OpH oXJiayge-
unn. Bopa cnenyer stoMy mpaBmENy B HHTEpBajle TeMIepa-
1yp or mmoc 100 mo naroc 4 rpagycoB. 3areM cierka pac-
mEpseTcs, A OpH HYyJNe TPajiyCcoB CHAeAYyeT CTPeMHTeNbLHHI
cKka10K — cpady Ha !/ o6pema. B pesyaprate — daxr mno-
pasHTeNbHBIA -~ jiefl B BOJE IJIaBaeT.

Or sToro cpoiicTBa NbAa CTPAJAOT BOMOIPOBOJBI, HO 3aT0
0HO HeoGBIMaiiHO [ONE3HO A BCEro KMBOro. Bynn Jem ta-
JKelee BOABI, PEKH, 03epa M MoOpsa 3aMepsandm OBl OT JHa K
MOBEPXHOCTH M HpPeBpalNajnch OBl B OrpOMHBIE KaMeHHHE
FILIOEl, HENPATONHBIE JIA JKA3HN.

[lepeverbh aEOMANLHEIX CBOHMCTB BOJEI MOKHO MpOJOI-
Mathb ® mnpoaosxats. HeoGHIYEO BBHICOKHE TemIOEMKOCTS,
TemIoTa MIaBJIeBHA ¥, TEIOTA MCOAPEHHA, HOBEPXHOCTHOS
HaTshkeHHMe. Bopja — mpeBocxopEBIi pacTBOpETeds. B Mop-
CKOH Bofe, HampHMep, NPHUCYTCTBYeT AoGpas MONOBHHA aJe-

¢ Toumee: SHTANBIEA IJIABICHHA, SHTAILOAA ACOapCHHAs, HO B
OPHBHYHEICG TEPMHHE BIIOJHO AODYCTHMBI,
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MEHTOB Nmeprmoxamdeckoii cmcremsl. M, 9To He MeHee BaiKHO,
pacTBOPHTENL HWHEPTHEIM, He BCTYNAWIIUA B XAMAYECKHE
peAKOMM CO MHOTMMH PACTBOPEHHBIMI B HeM BemecT-
BaMm.

Utak, Bomopom — 9MeMeHT W Ba’KHBI, M HEOPAUHADHSILI.
Rasamocs GBI, ogHO 3TO TapaETHpPYeT IIMPOKOe MCUOMB3OBA-
EHe BOZOpOia B mpombimuienHocTH. OgHAKO K Havaly mnep-
B0i MHIpOBOM BOitHBI BO3AyXomJaBaHWe OBUIO efBa JdH He
¢IIHCTBEHHBIM €T0 NOTpeGHTeIeM.

Ha to Gbutm, KomedHO, cBOM NpWMYEHH. Bomopoma Ha
deMne opHOBpeMeHHO M MHOro H Majdo. MaOro — B coeam-
ReHHAX, IpesKue Bcero B Bome H coaax. Majmo — B cBoGop-
E0M cocTodHMH. B BO3gyxe, HampuMep, ero cofepyKaHHe He
OpeBHIIIaeT UATH CTOTHICAYHBIX NPOICHTA.

Pazymeerca, ero Mo;xEo monyuaTh n3 coegummenuit. Kpo-
Me azo0peremHOro eme JlaByaabe Kereso-mapoBOro CIOCO-
fa, ceiluac HPEMEHAIOTCA W [Pyrue: NpPONYCKAHHe BOAAHOrO
napa HaJ pacKaJeHHBIM YrIepojoM, 3JI6KTPOIH3 BOALI, B3aH-
uofleficTBYe MEIKAY BONOM M TAJPANAMH MeTaJlIoB (CKajsKeM,
rippugoM Kaasnusg). IlpakTEdeck:m Bomopom oGBIYEO mOMY-
90T B3aEMojielicTBHeM BOJHL ¢ OKACHIO Yriepoia H Mera-
BoM. JTa peaknua cumTaeTcA Hamboaee SKOBOMHIHOHM, on-
BAKO B OHA HjeT JHIOb NpH TeMmeparype mopaaxa 1000
ITpafycoB H B MPHCYTCTBHH KATAJH3aTOPOB.

Cyrb, o HAKO, He CTOJILKO B CJOKHOCTH UOJYYOBHA,
CKOIBKO B OTcyTcTBHH morpeGuocTnm. Homeumo, mis moay-
9HAA BOABI HJH KHUCJOTHl MOMKHO HCIONB30BaTh IACTHIA BO-
nopon. Ho wrawoit B aToM cMBICH, €CliH BOAHL HEOTPaHHIOHHO
MHOTO, & KHCJIOTHl Opolle mOJydaTh H3 coJeit?..

Jwbonnitraa caryanua. IlocrosERO mMea Aelxo0 ¢ BOMO-
PORHBIMA COEJUHEHMAMH, HPOMHIOLIEBHOCTh C CaMAM BOMO-
pojoM modYTH He cTajKmBajdach. OH yd4acTBOBaJ B 3THX pe-
AKOEAX KOCBEHHO, IPOCTO UEPEeXONA M3 OJHOr0 BemIecTBa
B ApyTO®.

IlepsbiM mpomykTOM, KOTODHIX He YyAaloch HOJAYIATEH
106X0AHBIM» DyTeM, MHHYA YHCTHIA BONOPON, CTAl aMMHAakK.
Asor (0 HeM MBI eme GyaeM rOBODHTH) — CTPAHHBIA aie-
MGHT: ¢ BOJIOPOIOM OH COeJUHAETCA Jerde, IeM ¢ KUCIOPO-
poM. Unes, Brickasammaga B 1904 r. HeMenmxmM XAMAKOM
l'aGepom, cocroanma xak pas B TOM, 4TOOH COGAHAHTHL Aa30T
H BONOPON, OCYIECTBHTHh pEaKOAI0 OPAMOro CHHTE3a aM-
MHEaKa,

Ho amMmmak, mamoMmio,— 370 mepBOe 3BEHO B MEMOUKE,
KoTOpag TAHETCA K A30THOH KHCAOTe, MHHEDAILHBIM YR00-
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penuAM, B3PHIBYATHIM BemecTBaM, KpacurenaM... Mmawe ro-
BOpsA, MPOU3BOJCTBAM, Ifie CYeT BeIeTCS B MWILIMOHAX TOEH.

Cropo oGHAPYKWIOCH, UTO AMMHAK — BOBCE He eJHH-
CTBeHHOe COeJMHERHe, JJIA MOAYIeHNsA KOTOPOTO HYSKEH CBo-
Gonmetit womopor. B 1924 r. GBI cHHTE3UPOBAH METHIOBHI
cOEpT (METAaHOJK), 3aTeéM BOJOPOX CTAJMM HCHONB3OBATH MIA
NONY49eHUsA M3 YA AOKOTO MOTOPHOTO TOIUIABA, TBEPJbX
JKHEPOB, MBlIa... ¥Yaxe B 1939 r. mpomsBomcTsO BOmOpOIA, Ha-
npumep, B CIIIA npespicuio MIIIAAPA KyOHMIECKHX METPOB,

B mnocmegmme ropel maHEBIE O NIPOM3BOACTBE BOHOPORA
nyGINKYIOTCA CKYNO M HeoXOTHO. VzBecTHO, OfHAKO, 4TO OH
BEIpaGaThIBAETCA B OrPOMHBIX KoamdecTsax. K npwsrrumng
norpefuTeaAM HOCTENEHHO NPHCOEJUHAIOTCA HOBBIE, HeTpa-
JHIHOHHEIE.

Ipesxme Bcero — paxers. Eme K. IlmonkoBckuit moxa-
3aJl, YTO PacYeT OCHOBHBIX XapPaKTEPHCTHK PAKeTHI MOJIKeR
BecTHCh N0 u3BeCTHON dopMyire

m,v, = —m,V,.

Cmbica ee scen. C omHOH CTOPOHBI, MPOM3BEACHHE MACCH
BHITEKAlOIDAX M3 COINIa razoB Ha HX CKOPOCTh; ¢ APYroi —
Macca M CKOpPOCTH paxerbl. 3Hag (uam uoplupass) Tpu u3
YeThHipeX BeJMYAH, BXONAMMHUX B YPaBHEHHE, MOMKHO OIpe-
NEIHTh IeTBEPTYIO.

Hdame Geraslii aHaJdms ypaBHEHAA IIOKa3blBaeT, YTO TOIN-
JMBO M OKHCIHTENb paKeThl MOMKHBL OBITH MONOGpPAHBl TaK,
4ToGBl OPH CTOPaHWA BBIMENANAOCH KaK MOKHO GOJbIle Tasa,
a caMa peaKIHUA IINIa ¢ MAaKCHMaJbHBIM BbIJeJCHHEM Temla
(ckopocTh HCTEYEeHHA 3aBHCHT OT TeMIepaTypsl).

ITpaBrabELIE MOOGOpP KOMIOHEHTOB — feiio cjoxuoe. Ho
yske Iuonrosckmit mpegcxasan (1903 r.), 9r0o ommuM m3
caMbix 5(PEKTHBHBIX BHJIOB PAKETHOr0 TOINIMBA OKaKeTcA
MENKUA BOfOpOA. MBICAL MOpa3uTEAbHO CMeJasd, eClH YIecTs,
aro Tonbko B 1898 r. Hmemc [Iploap BmepBbie MOTYIEA
20 xy6ugeckEX caETHMeTpOB KEAKoro Bomopoma! C Tex mop
BEIGOD CTad ropasfo ImmHpe, HO BOJAOPOL H €ro COeIWHEeHUA
N0-IpeKHEMY OCTAIOTCA B YHCIE JYIOINX BHU0B TOPIOYEro.

XapaxTepHBI mpaMep — Goposopmoponnl (Gopambr). Ipm
cropaunn nentafopaHa BbIgedsAercda, HampuMmep, 15100
KKaJ/Monb * — GosbIe, YeM NpU CropaHuM OeH3UHA.

* YrofH BHPasUTh 3Ty BEJIAYAAY B KILIOMKOYNAX, NOCTATOIHO
YMHOKATb ee Ha 4,19,
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M »10 He mpepen. Umcthiit Bomopoyn oGimamaer eme Gosee
BHICOKMMM XAaPaKTePHCTMKAMM, 0CO0eHHO aTOMAapHBIM, KOTO-
PNl TMO3BOAAET OOJAYYATHL TEeMOEparypy mopagka 4 THICAT
IpagycoB.

Becbma 3aMaHuYnBa — yiKe [JIA 3eMHBIX YCJIOBUM — mpes
IBETATENIA BHYTPEHHEr0 CropaHUA, MCIOJL3YIOMEro B Kade-
¢TBé TOIUIMBA BOJOPOA. TaKoil ABUrareNb, MOTPEONAIOMIMIA
IMmL BOJOPOR M BO3AYX, BHAMMO, GyJeT MOpOKe OGBIYHDIX.
JaTo NpONYKT CropaHud — BOfa — COBEepINEHHO OesBpelieH.
B ycioBusax coBpeMeHHBIX TrOpPOXOB ¢ WX 3ara3oBaHHOH aT-
uocepoit — oO0CTOATENBCTBO YPE3BHIYAMHO BajKHOE.

Ceifgac BeIyTCA MHTEHCHBHBIE HCCJHEOBAHHA H MO CO3-
JAHHMIO HOBBIX TOUJMBHBIX HJEMEHTOB, B KOTODPHIX BOXOPOR
HCHOJb3YeTCA MJA HEeNOCPEeJCTBeHHOTO MOJYYeHHA JJIeKTpU-
YeCKOM HEPTHH.

..I'me-to TaM, Ha pacCTOAHMM B MWIIVOHBL M MIIAMAPILI
CBETOBBIX JIET OT 3eMJlM, CTAJKHBAIOTCA HHYTOKHBIE Kpy-
mHEKM B 0e30pe’KHOM OKeaHe KOCMOCa — aTOMbBI BOJOpPOAA.
B pesyibraTe CTONKHOBEHHH POMKIAIOTCA pagUOBOJHBI IIH-
goii 21 caHTEMeTp. JTH PajMOBOJHB He HOTJIOLIAIOTCH KOC-
MEYECKON [BIIBI0 M [JOXOMAT [0 CaMbIX JAJbHHAX YrOJNKOB
Meraranaxrukn. BcellemHasg roBopuT Ha BOJIHE BONOPOA.
R eciu xorpga-Em6ynb HAM NPHUIETCA IOANEPIKHBATHL Paguo-
(BI3b C HHBIMM MHDPaMH{, MBI, 04YeBMJHO, OygeM TIOBODUTH
HA TOH <e BOJIHE.

CnoBO APEBHEE M HOBOE

Uctopua nostopsercs

YecTs OTKPBITHA a30Ta, KaK yKe TOBOPMJIOCH, HPHNA/IEHNIT
moraanackoMy xumMuky JHamusnio Pesepdopmy. C nomxmsiM
oCHOBAHMEM, OJHAKO, MOLJIM CUYMTATH ceOA MepBOOTKDHIBATE-
aaMu Bce Kpyuneiimme xumuxn toit snoxu: Ileeme, Hapen-
nam, Ipueriam, Jlasyasve. Hamapiit us mux (xpoMe, Momer
6uiTh, JlaByaspe) mpumies] K 9TOMY OTKDGHITHIO BHOJHE €aMo-
croatenpao. TeM Golee mopasuTeabHO, 9TO pabOTHI HX COB-
DaflaloT Jayke B MeJodax.

Bce omm moan3oBaliuch, B CYILIHOCTH, OJXHAM IIPHEMOM:
YAAIANM W3 BO3/[yXa KUCJIOPOX, a OCTaBIIMiica ras Icclne-
goBaiu, yGemjgasach, 970 OH He IOPHUT, He MOANEDIKHBACT
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ropeHHf, He NPHrofeH A NEIXaHAA M, CNeJ0BaTEJHHO, He-
noxok Ha oGHYHEIA Bo3xyx. Pesepdopa HassiBal aT0T ras
modarageckmM, Illeeme — aypmeiM, Ilpmctam — ¢aormers-
posanEsiM, Hasempmm — yaymameeiM. Ho, B oGmem, Bee
6ELIM COTJIaCHB ¢ TeM, 4YTO A KH3HM ra3 He MPHIOfiex,
JlaByasse, xax ofpuHO, 0606mMI MaTepHal HpeXUIECTBEH-
HAKOB, NpOfeNal pPAX COOCTBEHHBLIX OJIECTAINEX OIBITOB H
Jall HOBOMY ra3y AM#, XapaKTepH3YyIomee [JIaBHOE €ro CBOl-
¢TBO,— a30T, 6e3KN3HCHAHII.

Hassaume me oueHp ymaamoe. Bo-mepBbIx, 3HATOKH rpe-
9eCKOr0 A3blKa COWIM, YTO ¢aM NPHHANMO oGpasoBaHHA HO-
Boro cloBa (z00S — ;KNBOH1, @ — 9acTHI[a OTPHIAHOA) COM-
HUTEJIEH.

Bo-prophix, caoso aro (o weM JlaByasne, BHmuMO, Ro
3HAN) IOAPOKO HCIOAL30BANOCH B AJNXMMAYECKOM JIEKCHKOH®
I COBCeM B MHOM CMEBIcjHe. JTo GbLIO OHO M3 TAMHBIX, 3a-
mupoBaEHbIX HasBaHUI (mIococKoro KaMHA, WAA maHs-
nmen. CoofpasHo ¢ MHCTHYECKHM 3HATYEHHEM CJIOBA alXUMHKE
06pa3oBajid ero U3 MepBHIX U NOCHEeNHEX GYKB «CBAIMEHHBIX)
an(aBUTOB - — JATHHCKOrO0, T'PEYECKOT0 H HJpeBHeeBPEelCcKoro,
Ilepsrie 6ykBH B oTUX andaBATAX COBHAJAIOT: ¢ — albda —
aned; mociegHHe — HeT: 3eT, omead, 706, Tak 4TO MepBOHs:
yalbHO Ha3BaHUEe (PHIAOCOPCKOr0 KAMHA UYATANOCH KaK aaa-
30T, a ye mo3fHee GHLIO COKPAMEHO [0 HPHBHITHOTO a30T.
VMeHEO B 5TOM NpPaBONMCAHWNA OHO BCTPEYAeTCA B TPY.AaX
P. Bakona, Ilapanearnca, Bam-TexrmonTa...

Haxomen, B-TpeThMX, OKa3ajoCch, 9TO ITOT Ge3KH3HEH-
HHId, aMATHYHBLA ra3, mo BhHpa)keHdio axagemMuka B. JI. Owme-
agucKoro, «Gojlee mparoneHeH ¢ oOMEeGHMONIOrMYECKONM TOUKR
speHHA, YeM caMble pejaKue M3 GNaTOPOTHBIX METAJJIOB,
Ilpensryers mociaemmee oGcroaTenscTBo JlaByaswe, Komeuno,
He MOr — 3TO YK€ COBCEM HHaf rllaBa HAYKH, IIPOJOTOM
K KOTOpoil cTalla MCTOpHA MHHEPAJBLHBIX YXOGpeHHIi.

JIubux, bycceHro u ppyruve

3demneenne — OAHO M3 CaMBIX [PEBHOX 3aHATHH YeJOBeKa.
Mpocreiimive xadeGHEIE pacTeHHA BHPAIIUBAIK B KaMeHHOM
BeKe. 3a 4 THICAYH JieT 10 Hammeil SpPHI erMIOTAHE 3HANHU YiKe
u xxef, W IJIOABI, 4 OBOIMH. 3HANH, 9TO TIJIABHOE YCIOBHE
ypoxKasg — BOfA.

JpeBHHE OpOCHTENbHBIE CHCTEMBI CLIFPajii  OTPOMHYI
pOJL B PA3BUTHH YeJIOBEUECKOr0 OOMECTBA: B IMOABJCHHH 10-
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cyrapcTBa, HayKm 1 TexHuku. Ho opomenne cnocofcrBoBamo
f mporpeccy caMoro 3eMiejeaus: Obliu HaiijjeHH HOBBHIE,
IPOIYKTHBHbIE CETBCKOXO3ANCTBEHHBIE KYILTYPH, Golee cO-
leplieNHsle OPHEeMH WX BoO3IeXnBaBWA. llocremeHmo cTanm
IpEMEHATHCA W Opocrefimme BuAM ynoGpemmit. K mawamy
fameil 9pHl puMAAHaM GBLIO H3BECTHO, ITO POCTY pacTeHMH:
(00cOOCTBYIOT He TOJNLKO HABO3, HO M HEKOTODHE MUHe-
paibHBIE BeINEeCcTBa — TUIC, 30Ja, U3BECTb.

Homeumo, mpeacrasmenua oGo BceMm aroM GpuIm caMmsle
(MyTHBIE. 3€MJII0 OTOMK[ECTBIMAIM € KUBOTHBIMH M 4YeJOBE-
koM. Cumranoch, 4T0 ynoGpeRMA -— 3TO ee efa, 4TO 3eMIIIO
a0 HOCHITA HAKOPMHTH, W TOrfa OHA BOCCTAHOBUT CBOH
cerst. Hakoil momxma 6BHITH 9Ta eda, CKONBLKO ee HAajio, B
KAKAX CIAy4YamX clIefyeT KOPMHTHL — HORoGHEIE BOMPOCH Ma-
¥e He cTaBmiauch. VnaTepecHoe maliiofenue, 4T0O HEKOTOpPHIE
fo6oEle (mIOMUH, BMKAa) YJAydmanT NOYBY U OHA HaeT IO-
1M Gojlee BHICOKHME ypokad, ObpuIo 3a0BITO M BeKaMu EHe
ECIONB30BANIOCE.

TlepBrie «arpoxmmugeckne» COYMHEHHA MNOABHIRCH €IIe
3 VIII 8. 8. 3. Ho 0HM snmms npumemno mopropamn 10, 4T
ftto maBecTHO ApeBHMM. [lonesHble, XOTA M TUCTO HPAKTH-
1eCKHE COBETHI CONPOBOMKIANNCH MHCTUIECKAMH KOMMeEHTa-
puaME 7 (aHTACTHICCKUMH HM3MBIIUICHUAMY.

OpBako Kakoe-TO ABMJKeHHe, NYCTh Me[JIEHHOe H DPO-
THBODEYABOE, BCe-TaKW GbLI0, MO0 B TPyJAaX CaMoro ssame-
mrroro dpaHIy3cKoro xuMukKa-mpaxtExa XVI B. Bepmapa
Mammcen (1499 — 1589) MBI BCTpevaeMca yie ¢ MOULITKOM
1pe3B0 OCMBICINTHL MPOMCXOAAMMe B mogyse mnpomeccsl. Jlasm
llanmecn BoOGme xapakrepem Takoit momxox. IIpesocxommslit
IPAKTUK-KEPAMHCT M JKMBONHCEN] II0 CTeKIy. OH BMecCTe
¢ TeM 3aHMMAJCA M CaMBLIMH OGIIMMH BOTIPOCAMH €CTECTBO-
saEng. «f He mMen WHON KHMIM,— DHMCAN OH C ropfoc-
1i0,— KpoMe Heba M 3eMiH, KOTOpPad M3BECTHA KAIKIOMY
I KOUKOBIA MOMET Y3HATh M OPOYECTh 2Ty NpPEKPACHYIO
KEHTY».

HNamucen yGesxmeH, 4TO OCHOBa JKM3HH H pOCTa pacre-
g8l — conb. Coabio 0B HasbBaeT HENYI0 PYNOY MIHEPATb-
EHX BemecTB, HYKHBIX pacrenmio. Ecim meckoinko et
I0IPAR, UPEAYNpeKIaeT OH, 3aceBaTh HOUBY, HE BHOCH B HE®
yrobpeHnii, pacTeHHA BEICOCYT M3 3eMJIH BCO CONH, H OHA
ofeHeeT M TMEepeCcTaHET NaBaTh yposKaii.

Yro6El CHOBa CAeNaTh 3eMJI0 UIXONOPOXHOI, eit Hajo anGo
[ATh OTOOXHYTL HECKONLKO ideT, ambo ypmo6puts ee. Bo
BpeMA OTALIXA 3eMIA mpPHOGPETaeT «CDOI0 CONENIOCTLY  OT
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mosneil 1 poc. YNoGpeHHEA e HMOMOraloT NOTOMY, 4TO HAaBO3
CONEPKHT BCE COJH, KOTOpble HY)KHBI pPacTeHHAM...

3910, BepoOATHO, uepBOE, NAOCTATOYHO SICHO® IPEACTaBJe-
HEe 0 npomeccax, uaymux B modse. Ho npepcrasnennme ymo-
3pHTENIbHOe, HMYEM He JOKasaHHOe. JIMIIb depe3 TPHUCTA JeT
coobpaskennn Ilammeen 6vumm mopTBepikdenst QaKTaMm.

B 1840 r. smamennThiit HeMenkmit xumux IOctyc JIm6mrx
(1803 — 1873) ony6aumxoBaa cBoif KAMATAABHBIA TPYH «XE-
MHEA B NPHIGKEHNM K 3eMjefeiuio um ¢gusmonoram». Pabora
Temepb CIUTAETCH KIACCHMYECKOil, HO B Te rogel oHA Obina
H 3/10001HEBROM, M OCTPO MOJeMUIECKOIl.

K copoxoesiv ropam XIX B. Bce cBoGomHbIE MIIOMaAR
Esponsi 6puIM MCIONB30BAHBI IOA HAaINEK. Mexmy TeM Ha-
celleHHe CTPEMUTENBRO PpOCI0, POCIa, €CTeCTBEHHO, W M0-
TpeOHOCTH B CENbCKOXO03AHCTBEHHBIX NPOAYKTAX, a yposKak-
HOCTh Nafaia. JTO CTPaHHOE W NeYajbHOe ABJICHAe HHKTO
po JInGuxa Hasike He MBITAJICA MOHATH.

IopasutensHo, Kak NMOpoil BelIMK pasphIB MeMAY HpaK-
tHKoff w Teopmeii. IlpakTuku 3Ham®m, manpuMep, 9TO POKb
H3BIEKaeT ¢ rextrapa semiam oxoao 40 wmmorpammoB goc-
dopHOI KHECIOTHI M 75 KAIOTPAMMOB XKajlufA. J3HAJIA [asKe,
4TO pa3HbBle PACTeHWA IATAIOTCA NO-PA3HOMY: TIOPOXY HYX-
HA OPEeUMYIIECTBEHHO M3BECTb, 3JaKaM — KPEeMHEKHCIOTa,
HEKOTOPHIM APYTHM —— KaJNHiH. Ho e OdeBHJHME BHIBOIH,
K KoTopeiM mpumen eme Ilajmccu, He mesanmcs.

Ux cpenan JIu6ux. Bce BemecrBa, KoTopele Geper 3
3eMAM pacTeHHNe, YTBePKIANA OH, Heo6XOOMMO BEPHYTH, €CIE
3eMIeleNbIBl XOTAT HOAYYaTh Xopomme yposkau. Tor we-
TOH, KOTODHIM [0 CHX IIOp 1OJL30BAJHCH -~ YepeJoBaHHe
pacTeHHit,— MOKeT JUIIL 3aMeNJIUTh, HO He OCTAHOBHTEH HC-
TolNeHne mOYBH. Be3 mpuMeHeHHA MAHEPANbHLIX yXOOpenEi
9eJI0BEIECTBY TPO3UT TOJNOJ,.

MHorne arpoHoOMBI He COracHANChH ¢ JIMGHXOM: OHH CiB-
TaNH, YTO T[JaBHAA €]la PACTeRUIl — YIIepod, a OH COojiep-
JKATCA TONBKO B HaBoze. JIuGmx, omgHAKO, OTCTAMBAA CBOW
TOUKY 3PEHHUA YyMeJO W DHEPIHIHO. A IJIaBHOE OH NOCTaBRi
spderTHLIIl OMBIT: BHeC MuuepadbHBIe yHoGpeEusa B 3alpo-
MeHHbl YIaCTOK HA NECYAHOM IYCTHIPpe M MOAYIMI Gorari
yposKaii.

Tyr ym BRIRY)RAensl ObIM OTCTYIUTHL €r0 caMble YIop-
Abie DpoTuBHUKY. Cnipoc Ha MuHepaJbHBIe BEIIECTBA, pPeKo-
MennoBanusie JlubuxoMm. pesko Beipoc. U Bapyr co Beex
CTOPOH CTall NPUXOJUTH COOGIIEHHA, YTO HOBHIE yHoGpeHnd

90



0PHBOCAT He MONB3Y, & BPEJ, U BO BCAKOM CJy9ae MX HHKaK
BelIb3S CPABHHTH C NMPHBHITHBIM HABO3OM...

IIporusanakur JIubuxa, xomewmo, sabayxpanmcsb. Ho mon
0o menmpaB, HOAXOOA K NpoIecCYy NUTAaHNA PacTeHHMi He-
tkoNbKO ympomerno. V eme — 0H HHYero He 3HAX O POIH
a30THBIX yAOOpeHHii.

Man-Barucr Byccerro (1802 — 1887) sman, 06 srom mo-
sabornmace kusnb. /Husup sabpocuma ero, gBaANATUIAETHETO
0EOIIY, BBHINYCKHMKa ()paHLy3CKO#l ropHON mKoasl, B IOm-
gyl0 AMepnky. Om xorea O6BITL TOPHBIM HHKEHEpPOM, HO
B AMepuKe HAvYaJloCh BOCCTaHIE NPOTHB HCIAHNEB, M repoil
0cB00OIUTEILHOM BOWHBI, NpociaBIeHHBLIA reHepan Cumon
Bomusap npegnoxxun Mamy-Barmery momxmocts oduuepa.
BycceHro coriacuica m BoeBaJ IOECTH JOJTAX JIET.

OnEako Bce cBOGOHOEe BpPEMA OH OT/IaBajl M3YYEHHIO TOTO
BeOOBITHOTO Kpas, KyJa 3afpocmia ero skusub. Ou coGupan
pacrerua Ha BhicoTe 5300 MerpoB, aHANH3MPOBAl BYJKaHH-
teCKUe Tasbl, HccHenoBal sadexu ceautpsl. Hpucrponsmucek
B NajaTKe, OH IKcaJd HayIHbE CTaThu M MOCHUIAT HX — ¢
0Ka3neli — B eBpomeiickme rypHaiabl. I Korga BoiiHA KOBYH-
sace, 8 EBpony Bepuyics y:e He lowoma, a 3HAMEHATHIH
VieHBIH, KOTOPHIHl mpuBe3 ¢ coGo#l AParoUeHHHIH 3anac 3Ha-
wEil B BEaGaIOOeHnii.

Byccerro moMEWI, KOHEYHO, BOGHEYI0 MCTOPHUIO CEJIMTPHL
OrkppiTH ee KHTAHMIBl 32 HECKONLKO REKOB [0 HaIleill SpH.
Omy ke HamLI® eii DpUMeHeHme — CHavajla B paKeTax g
{eileppeproB, a BareM M IJA CO3JAHHA CMEPTOHOCHOTO OpY-
HEAL

EBpona, rme wopox ¢Tad HPEMEHATHLCA B CPejHHE BeKa,
ounma Gemma ceamtpoit. Ee ppmsoswmu w3 Uupum u  ogmo
BpeMA TaK H HA3bIBaJM -— MHAAMICKON. Janmachkl MHEINACKOR
ceMMTpPHl OLUIM HEBEJIMKHW, a HYJe B mopoxe pocaa. U Tyr,
8 1848 r., ma wwre Ilepy, B mpopunuuu Tapanaxa, oGuapy-
KEAM KOJMOCCAJIbHEIE 3alachl CEMNTPHI.

JwGonbITHO, 9TO NepBHe MNApPOXOAbI € CEIHTPOl UPE-
wioch PasrpysMTh B MOpe: HHKTO He XOTeld ee HOKyHaTh.
Hna u3roToBNeBRMA MOpOXa CeJIMTPA He [OAMIACH: CIUITKOM
KaJHO BIMTHIBaJa BJary. BcKope, OJHAKO, BCe CTAJo Ha
(BOE MecTa. XMMUKH OBICTPO MOHANH PasHULY MeKIy HEH-
pEitcKoll (KaNMeBoil) WM I0KHOAMEPHKAHCKO# (HaTpHEBOIl)
CTMTPOli M HMAyYWINCh Hocaenniolo nepepabaroiBath. Ce-
nETpa cTama GOIaTCTBOM.

N cpasy e BCnbIXHYIH BOHHH. B cenmTpamoil Boiime
wexny Hepy, Unau n Bonusmeidt nobeamna Yman. K meir
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pepemua Gorateitmas nposmEnua Tapamaxa. Ummam crana
00Y7TN €[MHCTBEHHBIM MHPOBBIM JKCHOPTEPOM CEJMTPHL

OcHOBHEI® 3amachbl CENATPHl COCPEAOTOYEHBI Ha OTrPOMHOM
naato, nogEATOM Ha Bhicoty 1000—1500 merpoB map ypoe-
HeM MOpHA, MeKIy riaBHOM menbio Kopamanepos B HX nOpH-
OpeskubiMu rpe0HAMA. 3anachl CeJIMTPH! AEHCTBHTENBHHO KO-
IOCCANBHH — 8 MUNIAMADAOB TOBH. 3ajleraer OHA CIOAME
me6oabinoit tonmuest (o 1,5 Merpa), Ho HermyGoko, m mo-
poaa comepssmr or 15 no 50 mpomenToB ceamTpET.

O npmpoie 8TOro MeCTOPOKAEHHUS CHOPUIE B MPOIIIOK
BOKe, CHNOPAT K ceiivac. Ogam camrator, 9To cenmtpa ofpa-
30BaJach M3 ryaHO — IOMETAa MOPCKAX OTHL; ADYIHe — H3
CKOWJIEHHIT BOJOpocJeli; HaKoHeHm, HEKOTODPHI® YUEHBIE CBO-
JAT BCe K BYJKaHWiecKoil feareabuoctn. Hm ogma ma atax
Teopuil He fMaeT HcYepubiBaiolero oGbacHenma. [lexo, BE-
/EMO, B YHUKAJILHOM COYeTaHHH YCJOBHH, Cpei: KOTOPHX
He OOCAEAHIO POJNbL HrpaeT W KIUMAT — HeoObI3aiiHO Map-
Kmil, cyxoil.

Bce stm Bonpocst sammManm Byccenro, Bens oH Gt
ropaeiM umkeAepom. Ho He MeBbhme uHTEpecoBaJo ero u
cenbckoe xoaaiicteo. OB BHAEN, 9TO KHATENHA OEPYABCKON
no6epexbs, yRoOpAA 3eMII0 TYaHO, HOJNyvaloT Gorarble ypo-
wan Kyxkypyse. OH mccaegoBaJ ryaHO W HameJa TaM MHO-
MecTBO a3oTHHIX coegmuermii. Haxomenm, ye sepHyBmHACH
Ha POJUHY, OH BAHAJCSA H3yYeHHEM CAaMBIX PAa3JIHYHEIX pa-
CTeHNii: BCe OHM COMlepIKaNH as3oT.

JIu6ux, omEako, ¢ STUMH [JOBOfaMHE He coriaacuica. Bos-
paskenHA ero GBLIM OpocTH H Kak Gyaro GeccropHst. B Bepx-
HAX C€J0SX MOYBBI MHOTO a30Ta, W KOJIAYECTBO €ro Mmocne
CHATHA ypoKaA He yMeHbIIaeTcd. JHAYAT, PACTEHHAA HO
HCOBITHIBAIOT HYKAbl B HeM. BosM0MKHO, OBE OOJYYAaIOT 6r0
g3 BO3yXxa.

B 1851 — 1853 rr. Byccenro cTaBHT OOBITHI, OOJbB3YACH
OpHeMOM, KOTOPHIi no37HEee Ha3BAJTH (METONOM OeECYaHHX
KyAbTYp». PacreHus BBICA’KABAWTCA B XOPOINO KIPOMBITHI
¥ npoKajeHHLI necok. B cpeny nMoGaBAAIOTCA pasiAYHbG
gATaTenLABe BemecTsa. Ecim BecTm onbiTh cpasy Ha Gods-
MoM KOJHMYECTBe TOPMIOYKOB ¢ HECKOM H BHOCHTh B HHX
CTPOro Ompe/ie/leHEbe UOPOAA OATATENbHEIX BEMECTB, MOX-
HO BBLIACHHTH, UTO HMEHHO M B K&KAX [03aX HeOGXOMHMO
pacTeEHIO.

Pesynnratel B onbiTax Byccenro 6ninm dpeasrrdaifHo Ha-
raAfBL. PacTeAMs B ropmouxax ¢ a30THBIMH yAoOpeHHAME
OHmEO pociH, Ge3 HAX — MONYYHJIACH XWJIBIMA H YaXJIBIMH,
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Y6enurensao? Ho m B 1849, m B 1853 r. Te me ombiTh
uposogmi npodeccop Hopx Bmunms, U monyumn.. npsmo
IPOTEBOLOJIOKEYI0O KapTury. PacTeBMA mpexpacHo pa3BHBa-
amch Ge3 a30THBIX yAoGpeHmii.

B 1854 r. mapmsckas AxajeMHA Hayk CO3flajia KOMHAC-
CHI0, KOTOpOii GBLIO HOPYYEHO MOBTOPHUTH ONBITHL H  JATh
sakmioueHne. HoMmmccma (mecTs akageMuKOB) moGpocomect-
B0 mpofeJiajia Bce, 910 TPeGOBAJIOCH, M MOATBEPAUIA BHIBOJBI
Bannm: pacreEmsa orTnmuEO 06GxommaHMCh Ge3 A30THHIX YmOG-
PeEHI,

Havanames uymeca. Cropommmrm Byccerro mosropanm
OOSITHL M WUOATBEPKAaNH ero pesyabrarhl. IIpoTmpEuKm —
m0BTOpANIA ® omposepraim. CmTyamma samyTadach 0 mpe-
Jela, KOTAa ABYM ABNIHHACKEM ydeHbiM — Jloosy m Imipe-
Iy — B KOHOE LATAAECATHIX TO0B YHaloCh OOATBEPANTL H
onpits! Byccenro, 1 onsiret Bunas...

Mennenso, 0o9eHs MeNJIeHHO PACOYTHIBAJICA ITOT KIAYGOK
mporaBopeunit. IlocTenenHo BHABAAIUCH NOrPEINHOCTH OMBI-
10B, & IIaBHOE — CJOKHOCTh M HEONQHOZHAYHOCTH CAMOIO
Tpomecca OUTAHUA, KOTOPHII He CBOOUTCA K (WIH-BJIH», a
3YACTYIO AMeeT BHI «H-H».

Cravasa o morpemHocTAXx onbiToB. HoMmccua akapeMan
cocToANa M3 MmecTH 4eaoBex. Ho HemocpencTBeEHHIM Habirio-
IeHHEM 3a OMNBITAMH 3aHHMAJCA TOALKO ONHH — M3BECTHBIH
wmmek Hioes. Ograxko Kinoesy mpmmutocs cpodno yexats mo
renaM. HaGmomeEna oH mopyuma noMomemky. Ho y Toro
ke GBIIM fHesa, W, OTJIydasAch, OH MOepemopydal 3aGoTy
0 KOHTPOJILHBIX PACTEHHMAX CTOPOIKY.

llpaspa, ykasamma fgaBajlACh NPOCTHIE M CTPOTHE: MOJH-
BATH PACTEHHA JUCTWIHPOBAHHOM BOAOH. ITA yKasaHHA
CTOPO’K HEYKOCHHTENhHO Beimodusa. He ero mmma, uto pa-
§oM ¢ OGYTHIABI0 AMCTHIUIAPOBAHHOM BONBI  BBITAPMBAJCA
AMMHAYHBIA pacTBOp. Boja sagHO mOrjomaia aMMHEaKk W
fbma MM TaK HachHIOeHa, YTO HMKAKUX YHOOpeHHA yite He
Tpe6oBaJIOCH.

Haiitn omnGry B onbite Gbilo cpaBHHTEABHO Jerko. Io-
pasgo TpymHee GBUIO MOHATH OPHUIYMINBYI0 CHCTEMY CBs3eil
MeIy pacTeHMeM H a30ToM. HaK NpaBuio, pacTeHHA He
mormomaroT a3or u3 Boagyxa. Ho cam Byccermro eme =B
1836 — 1840 rr. yGenmics, 9T0 B HEKOTOPHIX CIYYafX Kie-
Bep, JMIOLEPHA M ropoX HPH OTCYTCTBUH B I0YBEe a30THHIX
colell pasBHBAIOTCA HOPMAJbHO, a MX IUIOAB M crebiam co-
fepaT oObl9HOE KoamgecTBO asora. OCTaBaJOCH NPI3HATH,
9T0 OHA BCE-TAKH MOrIOMAIOT a30T HPAMO M3 BO3AyXa.
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KaxuMm o6pasoM? ITy 3aragky bBycceHro Tak W He CMOr pa3-
rajarth /10 KOHI[A }KU3HH.

B 1865 r. pycckmit Gorammk M. B. Bopouum cpmeman
meppoiii war K packpeitmio rtaieel. OH OGHapY)RHIA, 10
Kopai 60GOBEIX UMeloT HeGOJLMNe YPOANMBBIE YTOJNMEHUA —
kaybeubku. Mccnenysa ot KiIyOeEbKuM, BoponmE mnpmmen
K BBIBOY, YTO OHH 00pasyoTca B pe3yiabTaTe JeATEJNHHOCTH
MHEKDPOODPraHA3MOB, KUBYIIHX B mouse. depes 21 rom Hemen-
kEil xumuk I'. Teappirens goxasal, ¥T0 ¢ MOMOMIBI0 MMEHHO
oTEX 6GakTepuil GoOOBBIe pAacTeHUA YCBAWBAIOT a30T BO3AYXa.

Hax? Bomnpoc o mMexaEum3Me (PUKCALHH DPACTEHMAMH Mo-
NEeKyJAPHOro a30Ta BO3[yXa [0 CHX NOpP ellle OKOHYATEHbHO
HE BBIACHEH.

Ho BHemiHIOI0 KapTHRY COGBLITMH MBI IpEICTABIIAEM Ceki-
gac jgocraToyHo moiado. HiayGeHsxoBble GaxTepum, mnomapgaf
gepes KODHEBOH BOJOCOK B KopeHb 006OBOro pacTeHHA, 3a-
TeM OPOHUKAIOT BO BHYTPEHHHE €r0 INOKPOBEL 3[eCh OHE
o6xuBaloTcA, 3a0Mpag y pacTeHHWA NUINY B BHAE pAa3inl-
BBIX coseil. ITo ObLT GBI WUCTHIA MapasuTU3M, ecad Obl, mo-
raGasg, GaKTepAW HE OCTABIANM PACTEHHIO (HACACACTBO» —
a30T. A30T, KOTODPHII OHM YCBAWBAIT U3 I[POHMKAMINGIO
B 3eMJI0 Bo3ayxa H mepepabGarviBaloT B dopMy, ODATORHYD
ana nutanua pacteruil. Takoe «MEpHOe cocymiecTBOBaHEE)
K. A. Tumnpases BasBax cBoeoGpa3HbIM BUAOM GOpbGHL, n3
KOTOpO# Ka)KAas CTOPOHA HOOYepeAHO BHIXOmuT mobeadre-
TeM.

Nrak, GoGonble pacTeHHA MOrYT HHTATLCA ATMOCHEPHHIM
a30TOM JHIOb B TOM CJy4ae, €CIM B NOYBE IPHUCYTCTBYIOT
agorurcupyromue Gaxkrepun. A oHM GHBAalOT He BCorja.
B onpirax Byccermro, manpumep, pacTeHHMs He YCBAHBAJR
a30T M3 BO3[yXa: B THIATEJHFHO OPOMEITOM H IPOKAJNEHHOM
necke GakTepnu He COXPAHAJINCH.

Ceifaac MBI MOKeM CYQHTh H O IPOHW3BOJAHTEILHOCTH C0-
Ompareneit asora. JlonepHa, KieBep, NIONAH u [pyrHe Oo-
foBEle cll0cOGHBI cBA3aTh Ha maomanu B 1 rextap or 100
go 400 xumnorpamMos azota. OcHOBHag Macca CBSI3aHHOMO
430Ta OPOHUKAET B HA3eMHYI0 4acTh pACTeHHHA, HO OKONO
9eTBEPTH OCTAeTCA B €r0 KOPHeBoil cucreme, oforalas Hoy-
By. ITHM M OOBACHAETCA TOT H3BECTHBIA KarKAOMY Kpe-
cThARENHY (PAKT, 9TO 3TAKOBble KYJAbTYpPbl, MOCeAHHBIE M0
Go0oBbiM, HAI0T yposKail 3HAYHTEJLHO BHIIE OGBIYHOTO.

Ho u aro me Bce. B 1901 r. romnaupmckmii MuKpoGmotor
M. Beilepunk uOmapy:kma B nodse cBOGOAHOMKHBYIIHE Oax-
repun pApa a3oTofaKTep, KOTOpPBle TAaK/Ke CHOCOGHBI (huk-
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CHPOBATH a30T BO3AYXa W HEPEBOAUTL €10 B COCAMHEEHH,
IpurofHbIe [JIA NHTAHAA pacTeHmit. AsorofaxTep TOBONBHO
KaOpH3eH: OH PAa3BUBAETCA, TONHLKO eCIH B IOYBEe IOCTATOY-
80 BO3lyXa, MEHEPANLHEIX COJIed U OPraHMIecKUX BeMIecTB.
losroMy Ha meduHe cBoGomEOMiIBYImue GakTepHm MIPAKTH-
1eCKE OTCYTCTBYIOT. VI, HampoTus, Ha TINATENbLHO BCHAXAH-
gix I ymoOpeHHBIX 3eMJIAX OHM COOHPAIOT HEMJIOXOH «ypo-
#ail» aszora: mo 30 KuzorpaMMoB ¢ rextapa.

He taxuM mpocreiM oxasaiics m crapsiii cmop JInbuxa
¢ Byccenro. llomunre, JIubux cconinanca Ha To, 9T0 pPacTeHUA
E¢ MOTYT HCOBITHIBATH HeNOCTATKa B asore, MO0 BepXHUE
tlon 1MOYBSI GoraTel asoroM. Ito mpaBunnrHO. Ho TyT ecth
0fHA TOHKOCTDL. A30T B II09Be MNPENCTaBJeH B OCHOBHOM
tIYXHBIMM OPraEAYECKMMH COeJNHEeHHAMH, KOTOpHle pacTe-
IEAMU  He ycBauBaloTcA. VIM HY;KHLU a30THBIE BeliecTBa
¢(0BCEM OPYrod «KOHCTPYKIIHY» —- NPOCTbie HeopranuvYecKue
COeIUHEHUS, A30THOKUCIBIE WJIM aMMUadAble COIH, JEIKO
PACTBODHMEIE B BOHe. A KaK pa3 TaKUX Cojieil B MOYBE MaNo,
fe Golbme OAHOTO OPOIEHTa OGHIUX 3amacoB a30Ta.

Kasxerca, scmo? Hwuuero nogo6moro. Beaem 3a asoro-
faxrepoM ObLTH OOHApY)KeHHI GaKTepHu, cmOCOGHBIE mepe-
(TpaMBaTh A30THHIE COEQUHEHHA, NEPEBOJHUTH a30T U3 Heyc-
BAEBaeMEIX (POPM B ycCBaMBaeMble — AMMOAK M €ro COJNH.
A 9To 3HAYMT, YTO IOYBHL, KOTOpHIe CerogHs GeqHBI aKTHUB-
BHIM a30TOM, 3aBTPA MOTYT OKa3aThcH OOTATHIMH.

Ilpouece mepecrpoitku ceiigac ysKe XOpOIIO M3BECTEH M
nony$MJl HasBaHme aMMoHA(PEHKanuu. Y GaKTepuil aTOro TH-
ma ectb ¢cBoM ocobenHoctd. Ux paGota, mampuMep, 3aBHCHT
0T COOTHOLUGHHMA B MMOYBe yriepoxa W aszora. Hawrywamme
pesyabTaThl MojyuaiTcs npu coorHomenun 25:1. Eciu B op-
raEH9eCKOM BemiecTBe GOJIbIIe OJHOM 9acTH a30Ta, TO M30H-
10K BBIZENAETCA B BHIe aMMuarKa. lIpnm MeHBUINX COOTHO-
MeHUAX A30Ta PACTEHHMA OTOMPAIOT e€ro y UPOCTHIX COJeit,
ofenaas m Ges Toro HeGOraTyoo mOYBY, CHIKAA ypokail.

Haxomen, B 1887 r. Briatomuiica pycckmit MHKpoOHOJIOF
C. H. Bunorpanckuit OTKpHII €lile ABe Trpynnsl OaKTepwit,
¢00cOOHBIX OKHCIATP aMMHAK W €ro CoJH, HepeBoas HX
B 830THYI0O KHCJAOTY. OJTOT OPOOEcC — HATPUMURALAA —
wpessbigaiino muTepecen. CHagana B nouse ofpasyercs a3or-
Hag KucjhoTta. Hucaora, B3auMomelicTBYA ¢ MUHEPAJTLHBIMA
BeMECTBAMH, HEJOCTYOHLIMH pPACTCHMAM, IIeDeBOXUT MX B
COBTUHEHUS THUIIA CEJIUTPBI, KOTOpble JIETKO YCBaMBAIOTCA.

Mlponecc murpuuramum ¥ ero BAAAHUE HA ypoKail-
HOCTD HACTONBKO CJIOJKHBI, 9TO IOJNE3HOCTh OaKTepuit RO CHX
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0op BH3bBaeT cuopbl. Ouaxko GONLMIAHCTBO YYeHBIX CYH-
TalT, YT0 EATpHdUKanAA, KaK B PuUKcAAA a30Ta, B aMMo-
HEPHKANHA, OKa3bIBAIOT GJAroTBOPHOE BINAHMAE HA CEIBCKOQ
X034 cTBO.

EcTecTBenHo, 9TO ONLIT OPHPOALI He MOTr HE OPHUBIEYs
BEMMaHWA XAMMKOB. Eme B ceMHiecATHIX rofax HPOILIOro
pexa [murpmit Upamosus Mennenees nmcam: «Bompoc o cmo-
cofax upeBpamleHMs a30Ta BO3AYXa B IMOYBEHHBIO a30THCTHIe
COeNIMHEHNA HIH B ACCHMEJIApPYeMBlil a30T, CHOCOGHBIH mo-
rAOMATLCA PACTEHMAMH H HAaBATh B HAX cJIOKEbIe (Geiaxo-
BBIE) BEIeCTBa, COCTABAAET OAWH W3 TAKHX BOIPOCOB, KOTO-
pHle IPEICTaBIAIOT BEJAKAN TEOPeTHIECKUH M NPAaKTHIeCKHi
HHTEpec».

Ipoiiger eme gpa gecATANeTHA, M upoGieMa asoTa npH-
obperer raoGanpmblii xapaxrep. B 1898 r. ussecrmmt anB-
ramtickuil Pmamr Yuaeam Kpyke B cBoeit peuu Ha rogmu-
HOM co0paHME OpDHTaHCKOH acCOOHAIME YYEHBIX HpeICKaMer
qeJ0BEeYeCTBY CMEPTh OT 430THOrO rojofa H, ONAPASCh Ba
oopcuetsl, Hazoser gaty — 1931 r. «Toumo 1m wenomevye-
cTBy rposut rmbenasn?» — Bozpasnt emy Hamment Apkanpe-
sna Tummpazes m comuieTcs Ha crapble onbiThl Hasempp-
ma. Bosmmkmer cmop, B KOTOpOM HPHMYT YY9acTHE MHOTHe
3HaMEHHTHe ydeHBle. UTOOH HOHATH 6T0 CYTh, HAM HpH-
JeTC 3aTPOHYTh IMMAPOKME KPYr BOOPOCOB, CBA3AHHBIX ¢
npoGaemoii a3ora.

Kak yctpanuTte aeduumt?

Haumem ¢ OGaxrepuit. Ilo moacweram awkamemmra JImmrpma
Huronaepnua IlpaonmnamkoBa, Ha [DOCeBHBIX NJIOMAAAX
CCCP Gaxrepmm G0oGOBBIX paCTeHMil CBA3LIBAIOT HPHAMEPHO
ONMH MIUIZOH TOHH a30Ta, a CBOGONHOKHBYINHE — eme
oxono nBYX. MemOy TeM Mg mONYdYeBHS CPEAHEr0 Ypoiad
180 MunnmomoB ToHH HYKHO He MeHee 9 — 10 mmammomos
TOHH a30Ta. A

Taxoe coormomienue (3:10) xapakrtepEo naA Gonpmum-
crBa pailoHOB 3eMHOro mapa. A30Ta, KOTOPHI BbIpaGarhi-
palor Oaxrepun, ABHO HepocTaTouHo. Hak ycTpammTh aedm-
nET?

A ycrpaEdThL ero cosepmenHO HeoGxogmmo. Mopmmposa-
HH¢ PAaCTeHHA 3aBHCHT OT NPHUCYTCTBHA B mouBe 12 ameMmen-
toB. Ho ocobyio 3aGoTy arpoHOMOB COCTaBIAKT TPH: Aasor,
docdop, kaumit. B stoM pagy asoT ¢ NOAHBIM OCHOBAHHEM
3aHUMaeT epBoe MecTo.
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A30T — cocTaBHAA TacTh K0 KIeTKH N000oro opra-
EH3Ma: OT GaKTepHil M0 MHOIOTOHHOH TYIIH CHHEro KHTA.
A30T BXOIIIT B cocTaB OeyikoB, a GeIOK — OCHOBA «KOHCTPYK-
mu» BCAKOTO KMBOTO OPraHusMa. Eciu ;KUBOTHO® KOPMHUTH
TOMBKO SKHPAMI IUTH YIJIEBOJZAaMH, OHO CKOpo mnorumGHeT or
peromenns. Ha opmHoil GesxoBoit miule OHO CMOJKET Tpomep-
MATHCA MOBOJNLHO J[OJITO.

Asora, Kak um Bomopoma, Ha 3eMmyle H MHOIr0O, M MAaJo.
Mi#oro — B atMocdepe. Haxg KassapiM KBampaTHBIM MeTpPOM
nopepxHocTi «BucHT» 8 ToHH. Ho B 3eMHOI Kope ero Mamo—
scero 0,04 npouenra. Yueus!x, ofHako, yAUBIAET He TO, YTO
a30Ta TAK MaJjo, a TO, UTO OH BOOOIle BCTpPEYaeTCAd B CBS-
3aHHOM COCTOMAHIIN, CJNIIKOM a30T MHEepPTeH.

O0BACHATH ero WHEePTHOCTh HETPYAHO: JBa aToMa B MO-
ZeKyJie a30Ta IPOYHO CBA3AHBI MeKNy codoil. Yopasno Tpyn-
Hee TIOHATD, KaKHe CIUIBI B TEOJIONITYecKoll HMeTopuu 3eMiu
fbiIH crocoGHBI pas3opBaTh OTH CBA3H H 3aCTaBUTh a30T
serynuth B peakmui. Ha ceit caer cymecrsyer owono 15 ru-
10Te3, W3 KOTOPBIX HH OJHA II€ MOMeT CUATATHCH [OKA3aH-
soii. I'oBopsT 006 0c0GO GMArONMPHATHBIX YCJIAOBUAX B TY MNa-
IeKyI0 2MOXy, Korga 3emida Obluia pacTIaBIeHHOH BA3KO
Maccoil, CChUIATOTCA Ha O0OWINe JIeRTPHYECKHX PA3PANOB
OrpOMHOI1 CHJBI, HA MeiiCTBHe pPa3HOTO poOjia HINYyYeHHH —
yIbTPadIOIETOBOTO, PEHTIEHOBCKOTO.

B mamy reolornyeckyio 3noxy emHHCTBeHHBT (KpoMe
fakTepiii) npupogHEBIl (aKTOP, CHOCOOCTBYIOUINNE (PUKCATINK
arMocpepHOro  as3oTa,— DNeKTPHYECKHil paspaAjl, MOJHHUA.
Qmutenbuocts paspama ueseauxa (0,00 — 0,1 cexymgsl),
MOMHOCTH ero KOJoccalbHa — 10 200 MUWIANMOHOB KHJIOBATT,
ropasfio Ooxklile, 4eM B CaMBIX KPYIHBIX YCTaHOBKaX, CO-
3AaHHBIX YeJqoBeroM. M uicio rpos Ha 3eMHOM 1Luape OrpoM-
o — B cpegdem 16 wmuammosos B roj. llogcumramo, dTO
nocle KayKHAOM TIpo3bl JOMGIHL IPIHOCHT Ha 3eMJI0  OKOJIO
MOIyTOpa TOHH OKIICIOB a30Ta, a4 3a rOJl KaKABIA KBagpar-
HOlii KHJoMeTp nojaydaer o 600 wiorpammos.

N Bce-taku storo asHo HepoctaTtouHo. CeabcKoXo3gicT-
BeHHOE NPOM3BOJICTBO €;KErOJHO IMOrJIoONIaeT M3 IOYBH HO
MeHee 20 MWINOHOB TOHH a3oTa. JedUuUT Haf0 MOKPHI-
BaTh. [0 LKOHI[a MPOHLIOrO BeKa MONAraji, 4TO A 3TOrO
eCTh TOJNIBKO ONHH HCTOYHIK — MPHPOJHLIE a30TCOHepsKallue
coepunennda. I[masEbIM  o0pa3oM — YINIMiCKAA  cejHTpa.
WU xora samach ee penuxu, Ho me OesrpaHMYHBL. A no6bi4a
#enpepbisuo pocua. 1830 r. — 850 romm; 1850 r. — 23 TmI-
caum Tomm; 1900 r. — 1,5 mMmanmoma Ttomm; 1910 r. — 2,5
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MICLIIONA TOUH. YuAbAM Kpyke uMea cepnesiibie 0CHOBATIA
TOBOPITL 0 HAJBUTAIOIEMCH AB0THOM TOJO7e.

lio m Tumupszer He 3pa CCBUTAACH Ha CTAPHIC CIILITH
Hapenpvma. Pesepdopn, Hpucrau, Ileene spmmirasn xue-
Jopon u3 Bosayxa orzeM. HaBeHIUII BBIKICAZ ero B3pPBIROM,
OpOmycKasg 4epe3 CMeCh BO3AyXa M BOJAOPO;ia JIEKTLUYECKuil
paspan. B npuaiune pesyantar Gol1 TOT sKe, OJHAKO B ONbl-
trax RaBennuima kpome BOABI YAABAJNOCh OGHADY/RUTH CJI€lbi
okucaoB a3ota. OuesHAHO, MO [EliCTBIIEM DIEKTPHTECKOIO
paspARa KIICIOPOJ COeAUHANCA He TOABKO € BOJIOPOJIOM, HO
H C a30TOM.

He croutr aymatn, ato miuea Tininpasena npocra. Hymuo
Oputo ofTajaTh LEHIPOYAliIIIM KPYro3opoM, 4TOGBL  YBHJIETH
B nony3albiTsix, cyry6o JaGopaTOpHBIX oibiTax HaBsemmuuia
UyTh K pellleliiiio II0SadbHOl NpoGiIeMbl a30THOTO TOJOAR.

B navane namiero Bexa HopBekckuil yuemsiii X. Bupke-
Jauj 4eTko COPMYNHUPOBAN HACK0 MONHWH, a WHIKeHep
C. Jiite cyMen HAATH NPHEMJIEMYK KOHCTPYKIIIO DIEKTPH-
geckoil nyru. U 1908 r. cnoco6 npmoGpen mpakTiidecKoe
3Ha9eHIIe: BBIXO;| OKNMCIOB agoTa AOCTHr 4 — 7 npoOIEeHTOB
Macchl YYacTBYIOLINX B PEAKIIIN BEIIECTB.

Hpaspa, nonyuenne cpasansoro asora cmocoGom Bupke-
naHEga — Jdiine TpeGoBasyio Gonpmoro pacxoga dHepruu. llo-
3TOMY OH IpPHMEHMICA JHIObL B TaKUX crpaHax, kak Hopse-
THA, TJe 3JIeKTPosHeprus cromiaa pemeso. Ho yrposa asor-
HOTO ToJ0[a, ecHH H He MIHOBaja, To ormammrach. Cramo
ACHO, UTO B PUHIUHNE a30T MOMKHO 3aCTABUTH PEarmpoBath
¢ KHCTOPOMOM, BONPOC JIHIIL B PAacXojax.

Bonpoc memamoBaskmerii. I pemen oH 6bLI BechMa OpE-
rusaibHo. Hemeuxuit yuensiii @pun I'aGep — onuuM us nep-
BbIX B MCTOPHH XUMHH — [PUMEHHJ oOXO[HOU MaHEBp: BBel
B PeaKIHi0O NPOMEKYTOYHOE 3BE€HO — BOHOpPOA. Bomcrumy
UpAMad [lajlek0 He BCEria KpaTdaillliee PacCTOAHWE MEMAY
IBYMA TOYKAMH.

Ha 6ymare peaknma Brrasgur uYpesssidaiitHO mpPOCTO:
3H, + N, 2 2NH,. Ogmaxko 3ro me Gomee gweM cxema. Cyms
TPYLHOCTEH B TOM, 9TO pearnus oOpaTuMma.

Eme 8 1873 r. amaMenutsiii Pppannyscknii ysensit Map-
cener Beprio orMerun ocoGersoctd atoro mporecca. Peak-
IOMA HIET ¢ BbeJICHHEM Tela, ¢ yMeHblIeHHeM 06beMa
BBOE M N0 XapaKTepy cBoeMy oGpaTtuMa.

B 1884 r. Pamsaii cmenam nonsniTKY CHHTE3UPOBATh aM-
muax. W ¢pasy ke HaTONKHYJNCA HAa HeNpPEONOJHMBle TPYA-
goctu. Ilpm Temuneparype muske 1000 rpanycor peakuus uner
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gpespbitaiiizo Mesmenno. G rnonpilmemreM TeMnepatypul ¢io-
pocth odpasomamnns axmpanra pacrer. Ho oanospemenno pa-
CTeT M CKOPOCTL €ro pPA3NosReHUs Ha INPOCThie BemecTBa.
llockoanky mocimenmss CKOpOCTL pacTeT OuicTpee TepBO,
Pamsaii cpemanm pposme Ot Geccrmopublii RLIBO: CHHTE3 aM-
MHAKA HeBO3MOMKEH.

TaGep, Bompexn o04YeRHMOHOCTH, ¢ 3THM BBLIBOAOM HE C€O-
maciicsa. lonpaysacsy npuannuom Jle Ilarenre, ou cdhopmy-
IMpOBAJ MBA YCIMOBHUA: MIHHMAJILHAS BO3MOYKHAS TeMIepa-
TYypa M MaKcHUMalbHoe HaBiedue. 3aTeM — coBMecTHO ¢ Bo-
meM — ObIio Haiifileso TPeThe YCIOBHE: KaTaJusaTop.

Hax wusBecTHo, KaTammaaTop caM no ce6e M3MeHHTH pPaB-
HoBecne He MojkeT. OgHaKO OH YCKODAET XOCTHIKeHHE CHCTE-
Moii pamHOBecHOro coctrosHng, TaxuM ofpas3oM, LieJb HOMC-
KOB CBeJach K TOMY, UTOOBI HAMTH KaTaji3aTop, KOTOPLIi
obecoevIr OBl OCTATOYHO BELICORYIO CKOPOCThL YCTAHOBJICHIA
PABHOBECHS TPI! BO3MO;KRHO (ojlee WMH3KOII TeMOepaType.

3anaga ata Onuta pemera n 1913 r. Daxt, KoTOpHIE HMen
fonniiie 1 HeoMHO3HAYHBIe TNocCkencTBhA. B wacTHOCTH, pac-
noNaras ABYMs TIHATENHHO 3aCeKPETeHHBIMII aMMHAYHBIMH
saogamMil, I'epMapHd pemHilLiach madaTh MHPOBYIO BOWHY —
ona GbuTa ofecmeueHa CLIDLEM JISL MPON3RO;CTBA OCHOBHBIX
B3PLIBYATHIX BEMECTR: LIIPORCIVIINA, HIITHOTINIEPIHA, TPH-
mirTporonyoaa, ammomuron, Ilpasaa, Tyt myskuao Ovuto mpe-
ogoneTr emte Muworo npenstersiil. Ilpesiie Beero, mocTHab
MeXaHII3M TaKoil TOHKOIl ouepamnind, KaKk Nepenof IeHHeii-
mero aMMminaka B GeCIleHHYIO a30THYI0 KICIOTY...

Criona riepej HaMH IpOCTasl PeaKITHA:

4NH, -+ 50, = 4NO + 61,0

XUMUKH, ONHAKO, 3HAIOT, YTO peakuiiA KAanpHsHA: OHa
0UYeHbL JIETKO YXOJNT B CTOPOHY, I TOTAA BMECTO HMCKOMOIl
230THOIT KMCHOTLI MBI BO3BpAlllaeMesl K TOMY, € 9ero NavH-
Half, K a30Ty:

4NII, 4+ 30, = 2N, + 61,0

YroOnt yaepskaTh TeueHIlle pearillid B OCHOBHOM pycie,
AY/KHA IOBEINPHAs TOYHOCTh, BhICOKOe HMCeKycceTno. Ocucsuan
pearkiusA mAeT 9pesnbIvaiigo OBICTPO — B TedeHHe CTOTLICAY-
HBIX fodeil cewymmbl. IloGounaa peaxnus MeJjieHHee: Thl-
CAYALIe JONHM CeKYRALL. JHAYHT, HYKHO CyMeTh IOMacTh
B aToT npome;kyTon. Ha npaxrnke BpeMs CONPHKOCHOBEHNSA
tMecH ¢ KaTaiamaatopoM samaerca Tax: ot 0,00006 jo ©,0003
HoJleil CeKyHABL.
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Tpn 5TOM Hy’KAO yYATHIBAThL JOTMOJHUTEALHBIE (AKTOPHL.
Pearnua ofpasopauns oKHCH a30Ta HAET ¢ GOJLIIMM BEHIfe-
nenuem tenaa. Ho ecniu temnepatypa cmecu mpensicut 900
rpajycoB, aMMHUaK HATHET pasiaraTbcA. TeopeTmdeckn aM-
MHAK M Kmclopod Hapo Opatp B coortmomrenun 1:1,25. On-
HAaKo cMech, cofep;Kammas cppime 20 MPOIEHTOB aMMHAaKa,
B3peiBoomacna. llpuxomures pasGaBiATh ee a3oTOM.

Eme sneMentapnce — B 3aniicH — CAeAYIOMAA CTauA:

2NO + 0, = 2NO,

Peaxuna unmer ¢ Gonpmum poigenenneM Ttenaa. fleno
(opnaonun Jle IMartexne), uto mectit ee clefyeT NMPH IOHH-
senrnoil temneparype. Ilo npn nnakoit TeMnepaType peaxnus
ujer upespblaiino me;pienuo. Karamwsarop? Onmaxo, xoma
momekn maarca Gomee D0 ser, 9pdexTUBHBII KATAIW3ATOD
#o cnx mop He Hailimen. Ilpuxomurca pectm mpoiece mpu
cpefiEell TeMiepaType: KOMOPOMHCC He O4YeHb BLIFOJHEBIH, HO
meobxoqumbtit. K ceacTnio, mocaepmuii: mOMYyYHNTH as30THYW
KHCIOTY H3 MBYOKHCH a30Ta HETPYIHO.

B geM ke CMEBICA 3TOTO MOJNTLOro M CJIOMKHOIO OOXOMHOrO
Mmaperpa? Begb coemuHNTL a30T ¢ KICIOPOJOM MOMKHO Opf-
Mo, no cnocoGy Bupremanpa m diime, a aMMEaK MO;KHO To-
AyINTH TaKk HA3HIBAaeMBIM I[MABAMHIHBIM CIOCOGOM:

CaC, + N, = CaCN,; CaCN, + 3H,0 = 2NII, 4- CaCO,

Cuzict — B apdexrusrocTu. IIpakTira cBHAETENBLCTBYET,
gro npomecc I'abepa — Boma B Tpm pasa RBuirojiHee IaHa-
mpgeEoro © B 15 pas sxomoMmumee cumocoba Bupxemasna
m Jiige.

A 3T0 o4ennr Ba)kHO, HOGTOMY 9YTO norpeGleHHe Aa30THOK
RHCJIOTHl KOJIOCCAJIbHO M € KaKIBIM TONOM IPOMOJIZKAeT pa-
ctn. Ee mcmonn3yoT B OpOHM3BOACTBE a30THBIX ymoOGpernmi
A B3PBIBUATHIX BeINecTB, HCKYCCTBEHHOTO BOJIOKHa H cHelg-
alpHBIX cTajdedl, naacTMace B (OTOMIEHKHM, TPH OKDacke
TKaHell M MPHTOTOBJEHAUH JIeKapCTB.

ObpauieHse BpeMeH...

«Ru3nb ecth cnocol cymiecTBOBAHMA OENKOBBHIX TeN»,— M-
can @. Juremnc. llpamepEo B TO e BpeMma mnpodeccop
Xaporosckoro yrunepcurera H. H. JlwGabun Brickaszan
MBICIB, 9T0 GeJNKH NOCTPOGHHl W3 XWMAYECKHX COeIMHeHHH
ONpefieleHHOTO THNA — AMAHOKHCIOT. I'mmoresa Gblia BeTpe-
9ena ¢ meposepreM. Tomnko wepea mBaANATHL JIeT KPYMHOMY
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pycckomy Guoxmmury axagemuxy A. fI. [lanmnencromy yma-
I0Ch TIOATBEPAUTH ee DRCHePHMeHTAJILIO.

Teneps MBI 3HaeM, 9TO JECATKH AMUHOKUCJIOT, M3 KOTO-
pHX cocraBimeHsl Genku, HecyT B ceGe Bce MHorooGpasme
mxasau. [lomoGHo ToMy, Kak M3 ONHHX U Tex ke OGYKB aJ-
daButa cocraBiena m TejedomHam KHura, u «Boiima n
MIZp», TaK AMUHOKHCIOTHBIE B3BEHBA — B PA3HOM CcOUETA-
EHM — «OTBEYAIOT» 3a MHpolecchl ofMeHa M Ilepefadyd IHa-
¢leficTBeHHON uHpopManuy, GOPMHPOBAHUA TeHOTHIA M OT-
KIOHEHUSI OT HOPMBL

ViKe opmHOro aroro ObuI0 6nI [JOCTaTOYHO, 9TOOKI mpu-
BIeYh IOBHIIEHHOE BHUMaHHE K a30Ty — «Ge3)KH3HEHHOMY)
aeMeHTy, 6e3 KOTOPOro HeBO3MOKHa ;KH3HB. OmHaKO B CO-
POKOBBIX roflaX Halllero BeKa OBLIO YCTaHOBJEHO, 4TO a30T
HrpaeT BA)KHYI0 POJIbL U B mpolleccaX, uuynmx ua Conume.
lIpoeccax, cBA3aHHBIX € BbIJEJEHHEM OIPOMHOTO KOJUYe-
CIBA DHEPTHIL.

Honavany kaskercda, 9T0 roBOPUTH O XHMHYECKHX CBOI-
¢TBaX asoTa TAX JKe TPYLHO, KaK O XapaKTepe dejoBeKa
6ecxapakteproro. Ho weMm Godbllle 3HAKOMHUIIBCA ¢ 3THM
HeoOBIYHBIM DJIEMEHTOM, TeM HACTOiUYHBee MBICHDL: 4 MOJKeT
GHTH, MBI €ro TPOCTO MaJjio 3HaeM, MOKeT ObITh, KaKHe-TO
er0 0COOEHHOCTH A0 CHX IOpP OT HAac CKPHITHI?

Jla, npm KoMHATHOH TeMmepaType ra3oo0pasHBIl a30T
COSIMHAETCA JIMIOL C TPEMs dJleMeHTaMi — JUTHEeM, Mar-
meM # wanaviueMm. C gpyruMu oieMeHTaMH CBf3aTh €ro
TPYAHO: HY;KHA BBICOKAA TeMimepatypa, OoNbIIoe HaBienue,
raramsatopsl. Horga Tpebyercsa coueTaHme Bcex Tpex yc-
J0BHiT, MHOTAA mocTaTouno opHoro. CKasKeM, ypam MM He3uit
OPH HArpeBAHUU COEJHHAIOTCA C a30TOM Tak GYypHO, CJIOBHO
OHU TOPAT B ero atmocdepe, Kak KeaTe30 B KICIOpoOJe.

CrpeMsch HMOHATHL UPUINHBL OGBIYMOI anaTHH as30Ta H
HeO’KNJAHHbIE B3PHIBBL €0 AKTIIBHOCTH, MBI CHOBA M CHOBA
BIIAABIBAEMCA B ero Molekyidy. O6a atoma B meir (N=N)
¢BA3aHBI HeoObIYaiiHO NPOTHO, a caMa MOJEeKYJa HeloJApHA:
WIEKTPOHBI PABHOMEPHO pacHpefeseHbl MeKAy O0OMMH aTo-
MaMu.

Mamo msBecTHO, OFHALO, YTO KpoMe mpusbyHOro Oec-
OBeTHOrO Ta3a CYIOecTBYeT eIle OjinH a30T — MNPUATHOrO 30-
J0THCTO-3KeATOro npera. Ero MoKuo 3aMOpPO3UTH — TOTAA OH
crameT roay6eiM. yMmamu, 4ro 9TO COeAHeHHe THIA O30HA,
N:;. Ho orasanocn, aro ¢dopMmyaa HeoGLIYHOro rasa HHam —
opocto N. AToMapHBIi a30T JOBOJAHHO YCTOMTHB, IIpejloCTaD~
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neanelili caM cefe OH MeJIeHHO NpeBpaliaeTca B MOJEKY-
asipiinl,

C0 97021 aTCMaPHOM a30Te H3BECTHO MOKA CPAaBHHTENbHEO
reyioro. XHMUYECKI OH TODasfo aKTHBHee OOBIYHOTO M, BH-
Z1IMO, PCALUMI C a30TOM YCKOPATCA, ecan ypaacrcs pa3burs
MOJERYJHY a30Ta Ha aToOMBl M yAep/KaTh €ro B aTOMapHOM
CCCTOAHNIM NORVIBIHE.

Mb TOABKO HaYMHAEM MOCTHTaTh OCOOEHHOCTH 3TOIO
O9eHbh TOHKOTO mpomecca. Ml o9eHh MHTEPECHOrO, HOTOMY 9TO,
KaK COpaBe/UINB0 NUIIYT HCCIeNoBaTeNM, «MexaHH3M Ouo-
Jorugeckoii ¢mrcanum a3zora ocraeTedA ofHON W3 HanGoies
BKHBIX HEePEeMIEHHBIX MPOGAeM XUMHAH)».

B 1964 r. conercxme yuenbie M. Bomeomm m A. Illunos
(a noznHee Kauajubsl Amnen u 3eHod) paspaboranu Me-
TOIBL, NO3BOJMAKMIME OCYMECTBAATL (PUKCAUUI0 azoTa OpH
KOMHAaTHOH TeMuepaType W HOpPMaJnHOM faBienun. He Bia-
Bafich B LOZPOOHOCTA (OHHM CJOMKHBI), OTMETUM, 9TO B HpH-
CYTCTBAM COGMHEHUU TaK HA3HBAeMbIX UEPeXOAHBIX MeTal-
JoB — THTaHa, BaHajus, XpoMma, MoauONeHa, ’Kexe3a — asor
OpPOABISET HOBOJALHO BBICOKYI0 CHOCOOHOCTL K pPEAKUUAM H
o0pasyeT UPOOYKTHI, pasjiaraeMele BOMOH [0 aMMMaKa.

ITpu onpeneneHHBIX YCIOBHAX MOMKEO IOAYYWTH W ApY-
roe coeguueHme asora — rujpasmAa NoH, A rugpasmm —
pemecTso BechMa JioGonnitHoe. Ilo MHOrMM CBOMM Xapak-
TOPUCTHKAM OH MOKET CONEePHHYATL C CAMAMMU JIYTIIEME
BHJlaMM PAKETHOTO TOMJMBA.

OueHpr DepCHEKTMBHH W COGNAHCNAA A30Ta C MeTAlIas
me — garpaau. B 1957 r. 8 CHIA nonyveu untpug Gopa —
fopasoE — NpPONYKRT ropasgo Gojee UPOYHBIX H TEPMOCTOR-
kmit, veM anmas. Ilpaspa, nna sroro morpeGosasioch nasne-
mae cpbime 62 TeIcA™ atMocdep, HO 3ato Gopasom BHIAEP-
#nBaer Temnepatypy mo 1200 rpapmycos, Torjla Kak ajiMas
ropur npu 871.

..OTKpHITHe KHCIOpOa BH3BaNe cnopel. O npuopHTere
B OTKDHITHH a30Ta HUKTO He CHODHJ: TAKAM BANBIM W HEHH-
TePecHBIM Ka3aJicA 3TOT «0e3kmaHeHHHH» ra3. Hax Ttyr mHe
reroMBUTE THTa Jlykpenua Kapa:

..Tak ofpaiiense BpeMeHn H3MeHAeT 3HAYCHHLE MPEIMETOB:
Yro 6O panblic B HeHe, TO JAMAETCS BOBCO IOTETA,
CrenmoM Apyroe pacTer, BRIXORA M3 HAYTOKECTBA K ONeCKy.
Jemb 0To MHH BCe CMAbHEA BOMAEACOT er0 H HAXOUKY

. CaapaT ero, u nBeTeT 0HO OUBHBLIM Yy CMEPTHHX HOTCTOM.
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CAYHYAMHOCTb
Ui 3AKOHOMEPHOCTb?

Crpanuubl 6rorpadpmm

Hexoroprie crpanuiit ero Gmorpaduu 4UTRIOTCA KOK YyrooB-
Had XPOHHMKA, KaK BBIAEPIKKH H3 JOChe IPECTYIHUKA.

Hepsoim 8 1813 r. momsitanca ero moiiMats Femdppnm [i3-
BE — BeJTHKONEHHELHL 3HATOK €BOETO JeJia, TeOBEK OHRITHHIR
B npeaycMorpaTeabHblil. OH GBI rOTOB K HEOMHIAHHOCTAM
A OpwHAN ocobiie Mepnl mpefgocropoxHocTH. He moMorno.
llpecrynuuk ckpoiicsa, npwamAns [[9BHM TAMeNsHe BHYTpeH-
mne moppessiemma. Ot sroro ynapa JIsem Tak M mc cMoOT
OMPaRNTHCA — JIOJTO GOJeN U PaBo yMep.

IMonpTKy HaUTH €ro @ U30NUPOBATHL TIPCAPHHAIK B
1836 r. 6patea Tomac m Teopr Hokc — ofa kpymupic cre-
IMANMCTHI, TWieHB MNpiadickoii Axagemum mayk. TlommiTka
roudmjacek Tparmdecku. Tomac morn6, I'eopr Ha BCIO JKM3IAL
nOTEePSI TPYAOCHOCGHHOCTD.

OxoTHCh 34 IMM, APUHAN MyYCHWTECKYI0 CMepTh (pannys
83 Haren M{epom ITuknec, IMownaruiacs >unannio Gembruesy
1. Jaiter. loaraa u Tasxenas Goscaun wopopnana cuasi Teil-
Jlivecaka 1 Tenapa...

Iunanoii gpyroii xummmeckuil siement (Janie xmop, AaKe
paguii) N MomeT noxsactarToea TaKo# Gmorpadmeit. Hepaponm
lorm u Ammep jaiu emy umsa ¢rop, or rpeuccroro phih-
s — ruGean, paspymcnue.

Ho MHorme yueunle ¢ 5TEM ne COrTacMIRNCh H IO-Npesx-
BeMy HaseiBadu ero ¢uryop, ot natumckoro flur — reun. Ta-
KEM — TEeKYYHMM — CI'0 3HAQJM CpPeANeBCKOBHC AJNXUMHUKM,
B08Ce He HOJ03pPEBABIUKE, YTO WMEWT Jelo ¢ 3arafouHuIM
H ODACHLIM IIPECTYIFHUKOM.

Ol u Gbli BUONHe OOLIYHKIM — XpaHuTedb Qropa, MiaBu-
KOBBIH INIaT. Y’Ke fipeBHMe 3HANM €r0 ¥ IeBMIM 3a DefKyw
¢N0cO0ROCTh CHIBKATH TeMHepaTypy OJaBjieHus PYAsl W INJa-
Ka. UMerHo B 3ToM KauecTse (mop HadsaHMeM (IIyop) omucas
ef0 JNereHJapHHE axxumMuk Bacuwmmit Baxcurus B xouime
XV »n.

B 1530 1. 0 HeM yHOMHHAeT «OTel] MeTaNIyprun» ArprKeIa
» kHure «BepManyc, uin A@anor o MeTajnypruuy. Arpuxoia
T0%C HPOM3BOAUT €ro HAa3BaHHE OT JAaTHHCKOIro fluo, umenysn
ero gayoparoM, uau Qiocom,
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B 1670 r. xymomunk n3 HiopaGepra HIsarxapn samerns,
UTO €CIH HAJIHTh CePHYI0 KUCIOTY B COCYA M3 MJIABHKOBOMO
WIaTa, UPH 9TOM BLIIEAAIOTCA OY3LIPHKU KAKOLO-TO Ta3a, a
MOBEPXHOCTH CTeKJa cTaHoBuTcsA MatoBoil. Ilysvipeku [Heas-
Xapja He MHTEPeCOBAJM — OH 3HAJ, 4T0 JdI060iT BO3AYX He-
ylopuM, 3aTO MaTOBOE CTEKJIO Taulo B cebe OJaecTAINHE BO3-
uokuoctn. OHO 6BpUI0 KpacuBO, HA HEM MOKHO OLLIO JelaTh
pucyRKu m uHaguucu. B 1725 r. Hayam obmapyswumi, 9to Aad
TPaBAEHNUS M TPABHPOBKH CTEKJIA NPHTOOHA WM Apyras cMech—
WIABMKOBOro MilaTa ¢ AbIMsAMIEicA a30THON KHCJIOTOI,

B XVIII p. n1aBHKOBLIM [INaTOM 3aHHTEPECOBAJIMCH H3Be-
crupiii xumur A. C. Maprrpad, satem [. Hpuctan u I{. Ile-
enc. [leiictBysa na payopnT cepHOUl KHCJIOTOH, OHH IOJXYYHH
AOBYIO KHCIOTY, KOTOPYI0 HasBajl IJIABAKOBOI. A. AwMmep,
TOpasKeAALIl CXOACTBOM 3TOH KUCJIOTHI ¢ CONMAHOI, BBICKAa3al
MBLICHB, 4TO ONla NPEJCTABIAET c000i1 coefMHEHUME BOJOPOHA
¢ culc memnsBecTHLIM aneMenToM. I'. Jlasm He cMor oOEHapy-
JKNTH 9TOT PIEMEHT, 10 XapaKTep ero, Kak ye ObLIO CKa-
3aH0, OH yclex nennitats Ha cebe, Tak HEOTKPHITHIN dIeMeRT
NONY™iT HasBamie.

B 1886 r. odepennyio moubITKY mMOAy4uTh (HTOP HpeAnpH-
Hanx Qpannysckuii xumur Ampu Myaccan. I[Ipemme ueM
B3ATbeA 3a paloTy, OH HOJr0 W TIIATCIBHO H3Yy9ajk OIHT
OpeAllecTBeHHUKOB, MBITAACH MOHATH NPUIMHOL Heymadw. Us-
rotoBrennsiit uM U-o6pasestit cocyn Gbiar clellal U3 IIATHEH,
3JCKTPOXL — U3 WPUAUEBO-IJIATHHOBOTO cIIJIaBa, TPYOKM —
n3 mMean. Ilponecc men mpu tTeMmepatype MuHYC 23 rpafyeca.

Ho rnasnoe orxpriTae, KoTopoe mpuHecao eMy ycnex, My-
accaH cfenan caydafino. [ua nmonyuenmsa ¢ropa OH pemut
OPOBECTH PIEKTPOIu3 (e3BOAHON NIaBMUKOBOM KHMCIOTEL Bu-
MUMO, B TEPBHIX OUBITAX KUCJIOTA ObLIa He COBCEM YHCTOM:
cofiepsKalla OPUMECh TAK HA3BIBAEMOr0 KHCIOro (TOPHCTOro
Kalnsg. JKCOEPMMEHT IIpoles HeoKNAaHHO CIIOKO{THO: Ha ano-
Ie BHIfensAncsa Qrop, HA KaTONEe — BONOPOA.

O pesyarratax Myaccanm cpasy ke COOGLIRJ TapUsKCKOil
Axanemun mayx. Hssectne GBiIO BCTpPEYeHO € OCTOPOIKEO-
CTBIO: 0 NMONMKE HEYIOBHMOrO JJIE€MEHTA OOBABIAIN MHOTHO
XUMUKH, A BCAKNH pas cooblieHHUe OKAa3LIBAJNOCH JIONKHEIM.
JInsa opopeprm pemeno GLUTO CO3ATh ABTOPHUTETHYIO KOMHC-
cuio. B mee momnu n3secthsle xumuku — [e6ps, Dpemn n
Beprao.

¥Yen, ompit Be ypaiaca. Ho Myaccanm o6aajan Tpe3peM
YMOM H peAroifl BLIepKKOH. BHICAymaB clioBa COYYBCTBHA
¥ NPOBORUB KOJJICr, OH TIATENbHO HPOAHAJIM3MPOBAN BeCh
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101 paGorte, IlpoBepun u yGenuncs, 94To cBoOomHaA OT IIPH-
Mecell Ge3BORHAA MIABHKOBAA KHUCIOTa He TIpoBoguT ToK. Cle-
foBaTebHO, YTOGHI CeNaTh ¢e TMPUTOMHOH IS DIEKTpPOoausa,
EyskHEL foO0aBku, Tax — Temeprn ysie cosrarenbno — Myaccan
¢HOBA MPMIIEa K (PTOPICTOMY KalHIO.

IlonyTHO OH cmenan eme oo BaskHOe Habmogenne. Kom-
TaKT ¢ BcepaspymannnM (TopoM MeXb BRILEP/KUBAET Jy4ile,
9eM CBEpXCTOiiKasA IIaTHHA.

Mocaeayomue onuirer y6eauan xoMuccuio, ato Myaccan
peiictBuTensHo moayuna Qrop. OpHawxo 970 He Bee. Tenepn
Mbl 3HaeM, UTO HOJYYHMI OH ero eiBa Ju He eIUHCTBEHHO BO3-
MOJKHBIM M, 0€CCIIOPHO, CaMBIM HOPOCTBIM M 3(DPeKTHBHBIM
¢nocoGoM. CXORHBEIM MeTO[0M (3JIEKTPOIN30M pPacIiIaBIeHHO-
ro Oudropuga Kamus) molygaror rop ceityac. 11 Bce mauGo-
Jee OTBETCTBEHHBIE NETAMN AUMapaTypLl IO-UPeRmeMy [c-
nalorca 3 Megu. He moroMy, wto Mean He okucaserca ¢ro-
pom. Hamporus, oma oxucigerca Geicrpo. Ho ofpasylomuitca
IpE HTOM TOHKHiH cJoif QTOpUCTO MeIM BHIMOJHAET POJLb
JKpaHA: Ppas3pymHTh (PTOpUCTYI0 Medb MIH I[POHUKHYTH
Bray6s He MOMKeT Jayke caM ¢rop.

Becs mepBpiii atam Guorpadmm HOBOTO 2JIeMEHTA CBABAN
¢ umeneM Myaccana. B 1897 r. Myaccan (B corpymHuvecTne
¢ Aptloapom) moayumn mupkuii ¢rop, B 1903 r. — drop B
teepEoM cocToannu. Hakosnen, on o6napy:RMI M NOPa3UTENb-
H0e CBOMCTBO (PTOpPA — BLICOKYI0O XUMHUYECKYIO AKTHBHOCTD
IpH KpaiiHe HH3KHX TeMIeparypax,

Myaccan MHoroe sHaax o (prope; MokeT ObITh, Goablue,
1eM noGoit ppyroit xuMuk. Ho omHOoro m oH He 3HAJ: Kak
HCHONB30BAaTL )TOp, uT0o ¢ HUM [Hedath. CoemunHeHHs ¢ro-
pa — TOT JKe TIJIABMKOBBI IOOAaT, 3HAMEHNTHII KPHOIAT
(«Tegamoil KaMeHb») — MPUMEHAIICH IOBONBHO IMHPOKO.
Onmako csoboamEslil drop Mo TOCHENHETO BPEMEHH NpaKTiYe-
cKoro sHaveHuA He uMes. PaGoTel ¢ HUM BeJNCH HEPEryIsapHO
A B orpaEMYeHHEBIX Macmrabax. IleperoM mpousomen BHe3am-
H0 — B BOEHHELIE ¥ MOCIeBOSHHEIE TOJIBL

Bewecrso o

B ucropum ropa mpHUYANABO MEPEIIETEHH 3aKOHOMEPHOCTY
H caydaiiHocTn. CuacTnuBas CAy9aitHOCTH — OPUCYTCTBYE B
INAaBUKOBOU KUCHOTE (PTOPUCTOrO KAl — OHPEAeluia ycucx
Myaccana.

105



BupoueM, ero ycuex Mosnno obnsicants n uvaue. Iepnag
nomiTha nokyuyuts §rop — 1813 r., omwitit Myaccana —
1883 — 1880 rr. CeMbiecaT JeT XMMUKHN IAY K 3TOU liead,
JaBu paforad ¢ 00n1uHON NAABUKOBOU KHCIOTOH — H NOTEp-
men Heyaady: KMCA0Ta, COOEprRalllasi XOTh HEeMHOro BJIArH,
oliagaeT CHABHEIHMH pasbegaoluMn cBoitctsaMu. BpaTesa
Hore u @pemu Gpanun ang sliekTposiu3a Apyrue, eile Meree
noAxosamue coefunenus. XuMHKH HpoGoBaJii  BBITECHATH
$Top 3 PTOpPUIOR C TIOMOIIKI0O AKTUBHBIX 2IeMeHTOB. Beayc-
nemH0. PTop BoOOIE HEIBL3A BLITECHHTS.

PaGota ¢ ¢topoM TpeGyer 0coGbIX NpPeTOCTOPOIKHOCTEIL.
Pesunonuie nepuariu 1 GapTykn MOryT BOCTJIAMeHHThCA.
CompuxocHoBelnie Topa Al NJIABUKOBOH KIHCAOTHLI ¢ Koei
BLI3LIBACT OJKOIN, BALINaHue (TOpa — TAMKeT0e BOCHAaJeHUe,
KOTOpoC BeAeT K OoTeKy Jerkux u cMmeptu. Prop paspyimmaer
3y0n M HOITYU, NOBHLIINAET XPYIKOCTh KocTell, JOMKOCTB CO-
cyJ0B. IT0 OPHBOOHT K OMACHBIM M 9aCTO CMEPTENbHLIM Kpo-
BOTCUCHITSM,

Myaccan He 7oapko 3nax paGoTnl HpeJlHecTBEHHUKOB,
Ho 1 Opii yuennroM @Opemn., Hago au ymupaartecs, aro emy
yaaxocn 136e;KaTh MIOTMX nm MAoTHX omnGok. Om paGoran
¢ Oe3so;noil naaBuKoBOil KHcaoTOl (OHa Kyda Memee arpec-
ciiBHa), RasKInlil ero miar GLI TUIaTeJdbHO B3BEIDEH M Mpo-
pyman. Tarx BHIrIAAUT Ha NPAKTHKe mnepBag  «cAydaii-
HOCThY...

B xo7¢ paboTit max aToMHOIi GoMGoit Hafo OLIJIO PeIunTh
npoGieMy pasjesenisi n30TomoB ypaBa. [{ns sToil mesm Bul-
6paliu 0(HO W3 ero JETY4YduX coeinHeRmil — mecTudTopuCTHIil
ypam n ncnoansoBanu repMoanddysmonHniil cmocod pasie-
AeHUS.

Mosxrio criopuTh, 6B10 JIn 3TO peHleANe eAUACTBEHHO BO3-
MoskanM. CymiecTByIOT JIpyrue cmocoGei pasfefleHAss, APYyrHe
cojepiiamne ypas semecta. Ho Kodb CKOpPO 3a OCHOBY B3f-
A ProprcToe coeAMHEHHE, HMCCIAENOBATENH HeM30eMHO 0T-
Hupl 6L CTONKAYTHCA ¢ mpoGaemoil sammTel. I'ekcadropny
ypana neoOnIYaiiHo arpeccHBell: OH pearupyer c¢o BCeMH
ofLITN LML MATEepHaTaMH.

W cnosa caywaiinocrs. I{To-To m3 aTOMIIMKOB CMYTHO
TNOMINJ, YTO elle A0 BOIiHLI B JabopaTopHu OJHOTO M3 aHT-
JANICKIX YUMBEPCUTCTOR MCIBITHIBAJICA MOPA3UTCIBLHO WHEPT-
HLl MaTepHals, KOTODLIl He BCTyNal B peaKOumu HHM ¢ 4eM,
B TOM uncie u ¢ mecrudropuctoiM ypaHoMm. Haskercs, oH
TOMe WMeJ OTHOMmeHHe K (Topy, 4TO-T0 Bpode QTOpUpOBaH-
HOTO YIIAeBOAOPOA...
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O BemlecTeaX TAKOro THIA ATOMUMIKII Jaske He CALITIAIT
Ho Bce, uTo Kacazoch aToMuoii GoMObLl, 4BTOMATHYECKH CTa-
HOBINIOCH BAIRNLIM H cenpetliniil. Cpouro GputH o0baABIENHBI
POBBICKI CLICLUAJINCTOB 110 d)Topy Ilaitti ux Gwino mexerro:
B Coepnuennsix Hlratax gropoM sauuaiich HeCKOILRO Ue-
J0BeK (M HECKOJbKO NeCsATKOB — Bo BceM Miupe). Ilo nMemi
otHoro u3 Hux, k. X. CaiiMouca, ¢TopyriepogaM UpicBOil-
JII KojloBOoC Ha3pamie — «BeriecTso Koy,

Henssa ckasats, 4ToGHl 0 «BeulecTBe [[3o» paHblle HH-
gero He 3HauH. I 1937 r. Gwinn [OBONLHO XOPOMO M3BECTHLI
IBa ¢Topyrieposa: nepq)Top\ie'raH (CF4) m uepdroparan
( QFG) YuraTens, COXpAHHUBIINII B HAMATH Hadala OPramd-
YeCKOM XUMUH, 6e3 TpyZa JZOrafaeTcdA, 9T0 HOBEIE BeHleCTBA—
npAMbie aHAJNOTH BechbMa OOBIYHEIX YINIEBOJOPONOB — MeTaHa
(CH4) w srama (CoHg). Wx Tak u momyduny, 3aMeHUB aTOMBI
Bofopona ¢ropom.

Hasxperii u3 3THX NpPOJYKTOB 10-CBOEMY 3aMevaTelieH.
HepgropMeran — eBa aum He eJAHCTBEHHOE OPraHUYECKOE
coeJUHeHNE, KOTOpOe Ipu HOPMAaJILHON TeMIepaType He BCTY-
maeT B peaknuio ¢ ¢propoM. Ha Hep:kapewinyo cTaib U BOIb-
dpam om geitcteyer Toabio npn temuepatype 1000 rpanycos;
¢ OKHCBIO Yriepoia OH pearupyer JuOlb NPU TEMIOepaType
BonbroBoil ayru, Ilepdropstan ycuemmno mpormsocTour Aefi-
CTBUIO KHCIIOT, LUeJoueil, Xjopa.

C cerogHANIHEII TOYKN 3PSHMSA yHde JBa MepBLIX GTOPYI-
Zepofa He MOIJN He Opupieds BHuMaHHa. Ho mpoMolmier-
HOCTH TPHANATHIX TOI0B OCTajach K HUM paBHOAymoik. Oco-
0oit HY;KZLI B TaKMX MaTepuajax He OblIO, a CTOWJIM ORHU
goporo (PymT ¢ropa — 75 moamapos). O cymecTBoBaHHM
({TOpYyrIepoioB 3HAJU TONBKO COENUANHCTHI, JaJeKo He Kamk-
mag maGopaTopua Morda uMmn mnoxsacrarbed. Ilomyuats ixe
dropyraepoas! ¢ Gollee BBICOKHM MOJEKYJIAPHHIM BECOM MlasKe
He NBITAJHACH: CYINECTBOBAJIO TBepAaoc yGekacHue, 4TO 3aMeHa
BOJlOpOAa B COGMHEHUAX, COepKaliux GoNbpmle TpeX aTOMOB
yraepofa, Boo0le HeBO3MOMKHA.

B 1937 — 1939 rr. CaiiMorc u Biok pa3bnim sro yTBep-
apgenne. im ypmamoch moayanrts medsrii pan @Topyrieponon
HOBOr0 THNA — MKUJIKMX, pa3paboTaThs MeTOALl MX HPOMBLIH-
AeHAOTO MPOM3BOACTBA, USYYNTH CBOWCTBA.

Ho mognwmmbpiA uHETEpec K (PTOPYriepoiaM BO3HHUK TOJb-
Ko Torja, KOTa BHIACHWIOCH, 9TO OHH HYKHEI JJIA aTOMHOH
6oM65t. I maa Boemmmx medeil BooGige. B 1931 r. npoussog-
crBo propucTeix coegunennit 8 CIIA expa mpembimamo 5 Te-
caq ToHH, B 1944-M oHo gocturio 53 tuicau. K Tomy ppemenn
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CTENUANUCTHL y3Ke NOHANN, 9YTO BCECOKPYIAlomeidl arake
¢)Topa MOKHO NIPOTHBONOCTABITE TOJBKO OJHO CpEfiCTBO 3a-
wure — GTOPHYIO GpOHIO.

Haesn «Prop mporus Propas octpoymua. OgHaKoe caMo mo
cefle 9T0 emie HUYero He OOLACHAET: HH OTPOMHBII POCT ero
IPOHU3BOACTBA B TOCAEBOCHHKIE OB, HM IMHPOYANMMi pas-
Max NCCAENOBAHMI, Hu Te GoJplline OKMOAHUSH, KOTOpPHIE CBA-
3LIBAIOTCA C DTHM JIIEMEHTOM.

B ussectHoii mosectn WM. Edpemosa «Cepame 3meny sem-
Hble, «(KMCIOPOAHEIE) JIOAH BCTPETUIHMCH ¢ CYUIIECTBAMM HHOFO
Mupa, ¢ropHOro, ABTOpP MOBOJLHO yOeARTENLHO 0G0CHOBHIBAET
BO3MOKHOCTL CyIMecTBoBaHHs rtawkoro Mmupa. Ilpaspma, ¢rop,
BuAnMo (TOMULIX HAHNLIX HCT), MCHCE PACHPOCTPAHEH B NPH-
pose, ueM wuciopox. Ho ccam ecth renmesnie, yriepomHsie
it a30THBIe 3Be37bl, TO MOYCMY 6Bl He OLITH (PTOPHOU miIameTe?

DTOp COEOMHACTCA €O BCEMHM OCHOBHBIMU 3JIEMEHTaMH,
obpasylouyMu KUBYI0 Opupofy (opraHoreHaMu) — yriepo-
IoM, BofoponoM, azotoM. IIpocreiiiiee ero coenmaenne ¢ pojo-
ponoM — (TOPHCTHIA BOJOPOM — CKOpee HATOMHMHAET BONY
u ammuak, veM HCIl. V¥V mero BhicOKag AusieKTpUYecKas M0o-
CTOAHHASM, TeMeparypa miasieHus — maoc 19 rpagycon (y
HCl — muuyc 84), pacTRopol MHOTMX HEOPraHHYECKHX Be-
mects B xuAKoil HF mopasmrensno moxosku ma Mx pacTBOpH
B BOJE.

B o6meM, dantactmueckoe ponymienue Edpemosa He
JMNIIEH0 CMBICJA: KUCIOPON, eHCTBUTEIBHO, MOKHO 3aMeHNTh
¢ropom. Ho ¢rop — mopasutennuwiii amement. UM Momm0
3aMCHNTL H COBCEGM ADPYToli, IPOTHBONOIOKHLII 110 CBOMCTBAM
37eMEHT — BOJIOPOJ, He 3pA B MEPHOMYECKOl CHCTeMe OHH
croaT odnu Hajg ApyruM. M ecim runotesa EdpeMona — moka
wcrag aberpaknnsa, n6o 0 MHpax, rae KHCJIOpPOJ 3aMeHeH
¢dropoM, HAM HHUYErO He H3BECTHO, TO MHp yriepoxHO-HTOP-
HB COBEPIIEHHO pealieH, U CYIECTBYeT OH HA 3eMie.

WasectHo, uTo 10 GoraTcTBy M MHOTOOGPAa3MI0 CBOMX LpO-
M3BOJHLIX YTJIEPOR OCTABMI HAJIeKO 033N BCe OCTAJBHBI®
3JIeMeHTHl, BMecTe B3ATHe. UHCI0 XUMHYeCKUX COeRUHEHHH,
He cofiepiKalIuXx B cBoeM coctaBe C, HCUMCISAETCA NECATKAME
THICAY, YUCAO COEJUHEHMI YyTiepoja NpPeBHIIIAeT MMJLIHOH.
He caygaiino xuMua yricpofa BHIejeHa B CaMOCTOATENBHYO
06macTh, UIMEHYEMYIO OpPraHMYEcKol XuMuel.

B mpuHunne yraepomHble coeUHEHUA MOTYT BKIIYaTh
caMble pas3inunple 3naeMeHThl. OIHAKO OCHOBY OpraBHYecKoi
XHMUH, ee KOCTAK COCTABMAAIOT BEUECTBA, B KOTOPHBIX YIEpPOk
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¢BAA3aH C BOJOPOJIOM, yriesofoponsl. I mpakTudecku BO BCeX
coefUHEHUAX TAKOTO0 THIIA BOJAOPOXK MOMKHO 3aMEHUTH (PTOPOM.

A 3T0 3HAYHT, YTO HA PABHBIX IIPaBax ¢ OPraHUYIECKO
IUMHeii BOBHUKAaeT HOBaf 00JACThL sHAHUA — XuMus (GTopyr-
aepooB. OGmacTh, rpaHNUB KOTOPOil GeclipefieibHO IIHPOKH,
160 (PTOPYrIepoAsl MOBTOPAIOT BCE OCHOBHLIE THIILI OPraHM-
teckux coeguHeHnii. Bosee Toro, B HoBO# o6macTii MOIYT
¢yIIeCTBOBATh BCILECTBA, Y KOTOPHIX B XMMHM YIJIEBOJOPOJOB
HET AHAJOrOB BCJIEJCTBHE HX HEYCTOHYMBOCTH,

Ho cyTth, KOHEUYHO, He TOJBKO B KojdwdecTBe. Oprannmye-
(KHe COeIuHEHIsI UIPal0T OIPOMHYIO0 POJib B KU3HH YejloBe-
Ka, 9T0 00yCIOBiIeHO MX BHICOKOiIl PEAKTUBHOH CIOCOGHOCTHIO.
JTo KauecTBO caMo mo cefe HeAb3A CYUTATh HU IUIOXUM, HHI
X0pOIINM, BCE 3aBHCHUT OT KOHKPETHBIX YCJOBUN. AKTHBHOCTH
JIIIEBOAOPONOB OKA3LIBACTCA MOCTOMHCTBOM, KOTAA OHNO TiC-
HOIB3YIOTCA KaK TONMIBO M muma. 11 HegocTaTKOM — Korja
0HM BHICTYOAIOT KAK MaTepHaJbl: INIACTMACCHl, KayuyKH, Kpa-
(HTeJU M T. I. YKke OOBIYHOe OKHUCIEHHe HX TMOPTHUT, & OKHC-
JeHME SHEPTMYHOEe — IrOpeHne — NPHUBOIUT K HMOJHOMY YHHY-
TO;KEHHIO,

DropyriepogaM m HX MPOU3BOAHLIM IPUPOAA CIOBHO yro--
10BHAA POAb Marepuanos. OHM He OKHCHAKTCH, HE IOPHT
¥ He TIOANEpPKHUBAIOT ropeEns. OHM YCTOHYMBEI K [efiCTRIIO
(AMBIX DHEPrUIHBIX XMMHYECKUX BElleCTB, BKIIOYAS KICIGTDE
H H[eJ09Y, PAacIIaBICHHbIE MCTAMIL M XJop. Bakrepum n
HaceKoOMbIe He MOTyT ymoTpebiasaTs ux B muiny. Fosops cio-
samu [, Caiimonca, «Propyriepois: ofiaamaior Kaxk Obi an-
MasHBIM cepiueM H HIKYpOo# HOCOpOTray.

Boobme mpu omnucammm (TOpYyriepoioB [gayke chepsKal-
EHe, CKyImele Ha O0pasbl XUMMKH CTaHOBATCH IOODTAMM.
B mpemucaoBHu K BechMa CepbLe3HOMY JBYXTOMHOMY TPYRY
«DTop u ero coenuHeHHA» 0 HTOPYrIAEPONAX CKA3AHO, ITO OHU
IPUMEHHIOTCA «B TPOM3BOACTBE CTOMKWX IIacTMacce, HECTa-
PelOIiX CMAa30YHBIX Macel, CBETOYCTONUMBEIX KpaciTelei,
fesBpeqHEIX XJIadoHOCUTeNed, MOMIHLIX AUAIEKTPHKOB, 3(pdex-
THBHBIX KaTaJM3aTOPOB M APYIMX MaTepHalioB, 00Jagalolmux
0¢060 MEHHBLIMHI CBOMCTBAMM...»

He caegyer payMarp, OHaKO, 9T0 BCe MPOU3OILIO CAMO
co0oii, m0 MaHOBCHMNIO BoJmeOHOU mamouykn, IHomoe 3aBoemwl-
paer cebe mpusHaBWe B Houroil m ymopuoit Gopwrbe. Dropyr-
Jepofibl — IpPU BCeX MX [MOCTOMHCTBAX — JOBOJBHHO JOPOTH.
Homeuno, BpeMena, korga ¢yaT dropa croma 75 molnapos,
JaBHO YIOLIX B NIpOINJoe, HO M HHHEIHAA IeHa 25 IEeHTOB
3a QYHT TOoKe MmOCTATOYHO BEICOKa. U ecam ¢ropyriepoast
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Tan GLicTpo 1T YBOPCHRo ROMIIM B HAINY CCTOANMIMIINOIO SKU3HE,
Ha T¢ 0pin CBOL LIPHYHILL — ¥ 3aKOHOMEpIILle, U Caydaifnne,

Binl sauBeM B BeK HAYTHO-TEXHUYECKOM PEBOJIOINN, B Bek
KONOCCANLHLIX MOWIHOCTEl, CBEPXBBICOKHX M CBCPXHH3KHX
TEeMIEepaTyp, arpeccHBNLIX cpejll, OTPOMHBIX JIABJEeHUH H Ba-
KyyMa. JTOT BEK NPeADLABIACT MecTKiie TpeGOBaHHA K KOH-
CTPYRTHBILIM MaTepuadaM. Onu ROKHLI OLITH UPOYHH H
Heropiouy,  TeNJNOYyCTOHYNBLI M He IIOABJIACTHLI KOPPO3HH.
«ConpeMenHbIe caMOJIeTHl B ynpapisgeMble CHaPAAL,— NAMIYT
aBTOpsr 0030pa mo thropcomep:camiuM coefXuHeHHaAM BaHke
u Xacneangud,— OBUIH Obl HEMBICANMEBl Ge3 DpPHMeHEHHHA
¢ropnoaumepos. Ha xamaoiii wopmit camomer «Jyrnac
DC-8» pacxoayercsa onroio 13 rmmorpammos @Topcoaepa-
HHX NOTHMEpOB».

WNurepecno, yto kax pas ¢roprojuMepnl ObIIM OTKPHITH
caydaiino. Iosromy TounHee u Jsyume rosopuTh He «OLUIH
OTKDBITLIY, a «OTKPBIMN ceba camu». Bce Hagasoch ¢ Toro,
gro 13 Gamiona ¢ TeTpad)TOPITHIIGHOM BHE3alHO NPeKpaTH-
Jack mojdada rasa. I{orga GaniioH BCKPBUIH, OOGHADYIKUIOCK,
1T0 OH 3aIOJNHEH GeaniM HOpomKoM. JTo M 6Lln moJuTerpad-
‘TOPITHIEH — TOJINMep, KOTOPLIi TMOJB3YeTCs ceiliac orpoM-
HOH HONYJISAPHOCTLIO.

Honnmep rerpaproparnaena C,F,, (ero maswiBaor 06Lu-
no Te)OH) — BEUIECTBO I3 CKA3KW, KOTOpPoe U B OrHE He
ropuTt, U B BoZe He ToHeT. Ero XnnmaTnaIu B «IapcKoil BofKey,
B KeTonax *, cnmuprax u adupax. Ilogpepranu wenniTaHuio s
pacusapnendoir miexour. IlpoGopamn jeficTBoBaTH Ha Hero
KUCIOPOTOM 1T XJOPOM, ICPEKUCLI0 BOJOPONA H MeTaJJaMu,
Tomnko waTpuil — mpu  BBICOKOH TeMmepaType — crocoben
€T0 paspyIiuTh.

B 1938 r., xorma 6pin oGrapymen TedNIOH, TONYHeHH —
yme Ite CIy4vaiiHO, a BHOJHE HeJeHAIPABICHHO — TOJNMepH
caMoro pasianvyHOTO THITAa ¥ HasHAUYeHHA: TBepjble U KHTKHe,
MIACTIYMECKIE MAacenl, KayIyKH, cMa3o4Hbie MaTepHaJbL.

UazsecTHo, 19To  0OBIYALIE — KapOOLENHBIC — MOJTHMEePH
yiKe Ipit HeGOABMOM HAaTpeBaHHHM PasMATYAIOTCA, a XUMHYe-
€Kafd CToliKOCTL NX Hepejimka. (Dropcojiepalie HOIMMepH
TOpPOYHBI, XIIMHYECKN N TEPMHYECKH YCTOHYNBEI, TMOYTH WHe
TOITIONMAIOT BJArH, 00JAJAI0OT BHICOKHNME TePMOH3O0JIANMOHHb-
Mi cnocoGHocTAMH. Celivac OHM TIpUMEHAIOTCA B aTOMHOM,
aBHAINONNOH, XUMIIYeCKOH, 3JIeKTPOTeXHUYECKOM W Jpyrax
oTpacnax mpoMbiiuaeHHOCTH. MBOorme TpeGoBaHHA paKeTHOH

* Cpranuvyeckde COCAMHENMA., XapPaKTePH3YHOINHeCA HAJAAIEEM B
Monekyie KapGonuapHoii rpynust CO.
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TeXHIKL MOIYT YACRIETROPATH TOJILKO MATCPHAJILI, CO33an-
Hble Ha ocuoBe (PTOPHPOBAHHBIX CoeaHIennil.

CToab e HeoORIYHLIMI KauecTraMu odMaatoT (ropray-
9yKir, He cojeprraliie atoMoB Bo;iopo;ia. OHIl TepMoCTOHKII,
QIACTHIHL! PN RHUSKIX TCMICPATYPAX, YCTOUMUBLI KO BCeM
pasbejalolmiuM ugrocTAM. CMazouHee MACHO DTOLO THDE,
3aHTOe B KapTep aBTOMOOMIA, HE HA/0 MEHITh — Oo pa-
foraer monbiie, yeM caMa MamnHa. Ha kadectsax dropyric-
poAHOIl CMa3KH OCHOBAHLI 1 MHOTUE PEKOPALI JBUKIHKOB —
0HA pe3K0 YMEHBIIAeT TpeHuie.

He ynusurennno, uto upomsBofcTBO PTOPHONBMEPOB
crpeMuTensRo pacrer. B 1960 r. omo mocruraso, manpumep,
s CHIA 320—360 thicag ToHH.

IopnuBHLIE ITepeBOPOT NpOM3BENH COemmHEHIsT (Topa
(dpeonsr) B xomommabHON Texunke. DpeoHsl — BellecTBA HO-
BOJBHO CJIOMHBIE: KPOME yIiepofia H (hropa, OHH CcOfepIHAT
elie XJIOp, a MHoria u Bogopox. Hasamochr Obl, mpH TaKkoM
gafope oHU JOMKHLI OBITH 4Upe3BRIYailRo sapoBaTH. Hugero
nofobHOro! O6majasi NPEBOCXONHHKIMM TePMOAMHAMUYIECKHMN
ceoiicTBamMu, dpeoHnt abcomoTHo Oesspenmnl. Eciau Bech a3or
Bo3AyXa 3aMeHNTh (pPEOHOM, UeJOBEK He 3aMEeTHT IOAMEHEI:
B 9TOH aTMOoc(epe MOKHO FKMTb HeorpaHuuenro noiaro. Opeo-
Hbl COBepIIeRHO He GO0ATCH OrHA: HX IIHPOKO HUCIONB3YIOT
Opy TYIMeENH I0KaPOB.

3aMevaTeabHBIME CBOHCTBAMH 004a7al0T BOJHLIC HSMYIb-
cnm propyriaepomos. OHM Jydllle PacTBOPAIOT KHCIOPOJ, UeM
HaTypajibHaA KpPoBb. TPyAHO HOBepuUTH, HO B ONBITAX NMOCIHeX-
HUX JIeT JOKaSaHO: MEBIH, KOTOPHIX ¢ IOJOBOH HOTPYKAITH
B SMYJBCHIO, CIIOKOMHO NEIIIANME B Hell, a IIOTOM HPOIOSIKANHA
HATHh B IPUBBITHON BO3JYIMHONE aTMocdepe.

Yactuunaa 3aMeHa aTOMOB BOjlOpojla aToMaMu (Topa
IpAfaeT HOBHIE, YaCTO HEO:KUAAHHLIE CBOHCTBA TAKHM CIOMK-
HBIM OPTAaHUYECKNM COeJUHCHHSIM, RaKk jJexapcrsa. AHecTesu-
pylomue cpelcTBa, cojepskaimue ¢rop, 06aaaI0T MeHAESHIINM
KagecTBOM — OTCYTCTBHEM BpedHBIX mocaeacTsuit: IIpoomepn-
poBaHHEIH GOJIHHOM HpOCHNaeTcs KaK Hocxe OORIYHONO CHa.

Oco6oe snagenme mpucOpesu GTOPYriaepoisl B XUPYPruu.
HexkyceTBenELIE KPOBEHOCHBIE COCYMLL U3 Te(IOHA HE TOILKO
IPOUHEI, HO U HACTOJBKO Ge3BpefHE], YTO HX HPHHNMACT Op-
raausM. Bekope mocsie 3aMeHEB! TKaHW OpraHn3Ma IpOpacTaioT
B HCKYCCTBEHHEIE COCYHABI, X Té (haKTHICCKHU IepecraloT OBITH
TYKEePOAHLIMI,

Cdepa upumeneHHa QTOpPYriepoios IOCTOSIHRO paclun-
pAETCA: a’po30JMbHbIE YIAKOBKH [ PACILLICHHA UHCEKTMI\H-
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NOB, KPacoK, JAKOB, JIEKApCTB; TPaHCHOPMATOPHLIE H{HIKOC-
TH; KNG IIeHKH, Ipe/I0TBpPAIlalomine uenapenne GeHauna;
npomiTka A TKaHeid w OyMarwm; mobasim, HpHAaiomue yc-
TOHYMBOCTE KDPACHUTENAM; KAaTAIM3aTOPHI, MAaranTo(oHHbE
JEHTHL... JTOT CIHCOK MOKHO mpoxosuuTh. Ho TyT Baen
npuaunn. «HomuMepsr ¢ BoicOKMM cofepikanmeM ¢ropa,—
MOAUEpPKUBAIOT aBTOPHI KoJueKTHBHOTO Tpyda «PTop u ero
COCIMHENHAY,— UMCIOT GOJBINKE NEePCHEKTHBEL MCIIOIb30Ba-
HHSI BO BCeX o0JacTsaX, II¢ HPUMEHSAIOTCA OOLIYHLIC IIOJMH-
Meprl. OB MoryT GbTH HONYYeHL ¢ JAI00LIMHI 3apaHee 3aNaH-
HHIMU QU3MMECKMMH ¥ XUMHYECKNMH CBONCTBAMH, KOTOPBIMH
HC MOryT 00JIajaTh YTIAEBOROPOJAHBIC MOJIMMEPHL...»

Haszag — K anemeHTy

910 mOXOMKe Ha HAPANOKC: CaMBI arpecCHBHELM, caMbli pa3-
PYWANINNii 37T6MEHT OKA3alJICA Jydlie#d 3alUTON OT arpeccau
u paspymenua. VcTopudecKs Tax CIOMHIOCH, 4TO IIHPOKOE
NpUMeHeHIle WOMY4M HMEHHO (TOPYINEPomsl ¢ MX APKO
BbHIPaJREHHLIMU 3al{uTHEIMU cBoiicTBamu, Ha Kaxoe-to Bpems
oTolieNl Ha BTOPOiIl MIiaH caM (TOpP — BTO OJNHLETBOpEHHE
JHEpPIUI, JJNCMEHT, KOTOPLHI HA3BIBAIOT CAMBIM AKTUBHBIM H
CaMbiM 3JEKTPOOTPHLIATCIBHBIM, HETPUCTYOHBIM H HEYKpo-
THMBIM, 3JICMEHTOM HEOKUAAHHHIX peaKkiuuil m HeoGBIKHOBEH-
HOIt CY/ABOBL.

flcHo, ofHAKo, YTO B HAUI CTPEMHUTEILHLIH BeK 3alBeHne
ne Morio OuiTh gosrmM. C Hadasia 1IeCTUIECATHIX TofioB (rop
npupjeKaer BHuUMaHue uccaegoparcieil. Ilposepsiorca cae-
NeHHS O ero COJepMKaHHy B 3eMHON Kope, YTOYHAIOTCA €T0
XUMBuecKne n (pusMyecKue CBOUCTBA, BHIABIAAIOTCA 00JACTH
NpNMeHeHHSI,

Ewe meganno cuurtamau, Hampumep, 4to ¢Topa B 3eMHOi
Kope cpasHuTeanrno Mamo — 0,027 mporenTta, mouTH B JBa
pasa Mennme, ueM xjopa (0,045 mponesnra). Tenepr Hash-
paloT coBceM apyrue mudpor — 0,08 u masxe 0,1 mpomenTa.
3nauuTt, ¢Topa Kyma Goanwe, gem xiaopa, B 5 — 10 pas Goip-
me, ueM Huuika, 1 8 30 pas Goxpiie, YeM CBUHIA.

Teonoram mspecTHO cBHME cTa (PTOpcofepsKallUX MuHe-
panos. Ho aums HeMHOrMe uW3 HUX MMEIOT HpPOMBIILIEHHOE
sHavenne. dto npeae pcero kpuomut (Nas AlFs), rme co-
mepanue (Qropa jgocturaer 54,3 mpomenra, u  (QuaOOPHT
(CaF3) — 48,7 npoucnTa.

Xora 3a mocJieAHWE TOJALI B MEpe HaleHO HEeCKONbKO
HOBLIX MECTODPOMKACHNI KPHOJNTA, OH MO-IpesKHEeMYy OCTaeTcd
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9K30TMYeCKAM KaMHeM, 0eIOCHEKHDIE TILIOE KOTOPOro BCTpe-
9al0TCA HOYTH MCKJIoYyMTedbHo B I'pennmammnu. Topasmo 00-
mupHee reorpadusa (uoopuTa, MAM IUIABHKOBOTO MIMATA.
[HaxTepsr Ha3BIBAIOT €ro «PYMHLIM I[BETKOM» — HACTOIBKO OH
AIPOK u KpacouyeH. BB 3TOM KaMHe COCPeJOTOYCILI I{BCTA pamy-
rH: OT HeKHO-(PHOMCTOBOrO /0 CallaTHOTO.

@arooput 3aneraer o0bITHO CIVIOMMHLIMH Maccamu, ¥ mac
B CTpaHe ero MecTOpOMKAeHHA obHapy:KeHH B 3abaiikanibe m
Cpenreit Asum, B HenenkoM HamuoHAJILHOM OKpyre M Iipef-
roppax Tamp-l0ana. Hpynuoie sanemn ¢uoopura ecTh B
CHIA, AHriuM H HEKOTOPBIX NPYIHX CTpaHaXx.

OpHako mMOTPeGHOCTL B INIABHUKOBOM INNATE YBEJHIMBAET-
ca. C 1948 mo 1957 r. ero mo6siva BLIpOCHa BBOE H JOCTHIIA
1,7 Munnnora TOHH. JTO BHIHY)KAAeT NPUCMATPUBATHCA M K
TakuM GemHBIM PrTopoM MmucpaiaM, Kak anatutet u docedo-
putsr (cofepsxanne 3 — 4 mpoieHTa), 3anachl KOTOPHIX TO-
pasmo obmmpnee.

Cepre3Hoil nposepre OLUIM NOABEPTHYTHI UM HEKOTOPHIE
BpOfe OLl TBEPHO YCTAaHOBIEeHHBIEe KoHCTaHTHI, O6HADPY:RUIOCH,
HaIpuUMep, 9TO HJIOTHOCTH ’KuUAKoro ¢ropa Bopce mHe 1,11
(uu¢pa, KoTopas m ceiiuac BcTpeyaerca B Kaurax), a 1,513—
pasnugne BechbMa CYI[eCTBEHHOE, OOUHAKOBO BAa)KHOE W JJid
TEOPHH, U JJIA IPAKTHUKIL.

Ho, xomeuno, ¢ 0coGBIM IpUCTpPAcTHEM BHOBL U BIIOBL
H3ydJaloTcAa XuMHYecKkue cBoiictsa ¢ropa. Ero arom mmeer
BCEro ABa YJIEKTPOMHBIX CIOf: BO BHYTpeHHeM, Kak oOOLIUHO,
fiBa DJIEKTPOHA, BO BHeMIHeM — ceMb, CTpeMileHHe 3aBepHIATH
OKTeT BHEILIHEro CJIOA IpHjaer (TOpy APKO BHIpaKeHHEIE
DIEKTPOOTPUNATEAbHLIE CBOMCTBA; B OTIMYME OT JAPYTAX ra-
JorenoB (PTOp HHKOIAA HE IPOABJSACT MOJOIKMTCALHON Ba-
JTeHTHOCTH.

Orpunareabdniit noTennuan ¢ropa MaKCHMAJeH: BLILIE,
yeM xJIOpa, KICJIOpoua, maske ozoma. Cuna »Ta TaKk BeNMmKa,
uro (PTOp B3AUMONENCTBYET TOUYTH €O BCEMH BellecTBaMH.
Peaniun o0bpIYEO COIPOBOKIAIOTCH OUEHDb BEICOKHM TeIJIOBLIM
spperToM — mpuMepHo BABOe OOJBIMUM, deM Y KUCIOpPOJa.

Taxue «cooKoitHBIe» dJIeMEHTHI, KaK i0X, cepa, 6op, cypn-
Ma, CBUHeI], KpeMHUI, coeinHsAACH ¢ PTOPOM Hajke MpH oOBIT-
Ho# TemmepaType, Bociutamensiorces. G xjiopoMm ¢rop peard-
pyeT IpM HATpeBaHHUHM, C KHCJIODOAOM — B HIEKTPUYECKOM
paspaje: eTUHCTECHHas peaknusa ¢Topa, KOTOpasg HAET ¢ IIO-
rromieHueM Temia. (OYeHL HEOXOTHO pearmpyet ¢ (ropom
a30T, fajke BLICOKAs TEMIepatypa He AellaeT ero TOoKJaju-
CTBIM.
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JduepreTnyecklid MOTCHIUAN pPeaKii coegnHenns Qropa
€ BOI0POJIOM Upe3BLIYAiinO BHICOK (BBILIE, UCM Y FPeMydero
raza). IlooroMy Mouo Aymarth, 4TO lipoilecc Gymer UATH
JHepIIYHo, cropee Bcero co Ba3peiBoM. Ho umer. Mrep n sogo-
pol, TmpejocTaBieHHEIC caMi cefe, B3AUMOJCHCTBYIOT O4YeHDb
MejleHHO. X0j peakuily, o,{Hako, MIHOBCHIO U3MEHHMTCH, eCIi
BECTH ee B NpucyTcrhii npapua. lla ero mosepxmoctn ¢rop
¥ BOZIOPOJL COEIHASIOTCS CO BIPLIBOM Jlaske UPU TeMiiepaType
SKHIKOTO BO3JyXa.

K sroii peakunn gaBHo npuCMaTpMBAIOTCA KOHCTPYKTOPH
peaKTIBULIX JiBHraTesied, oco6eHHO IBUIATENCIT MOUIHBIX, pac-
CYHTAMHEIX HAa JaJbHHEe KOCMHYECKUe IoJeTsl. IoBOpHIOCH
yiKe, UTO Hapa ropioyee — OKHCIUTENIh NaeT MHPOKUil BLIGop
BapuaHTOB. OHAKO €CIM B KAY€CTBE TOILTMBA MOMRIO HCIHIOMNb-
30BaTh CaMble Pa3iHYHBIe BEINECTBA, TO BCE OKUCAUTENH BH-
fupaloTcA HA OCHOBe JBYX 3JIEMEHTOB: Kuciopoga u diTopa.

Ilo MmBOrNM DOKa3aTedxsAM ¢TOP ropasfc BHIOJHEE KUCIO-
poaa. Bo-nepsrix, moroMy, 4To, KaK He pa3 NMOAIEPKUBAIOCD,
HOYTH CO BCEMHU dlIeMeHTaMu (KpoMe yriiepojga) oH pearmpyer
ropasgo sHeprudHee. A BO-BTOPHIX, HPOAYKT €ro COeNMHEeHHs
¢ BOXOPOIOM — (PTOPHUCTELHl BOJOPOJ — HO CTOMKOCTH K JHAC-
COOMANUA ¥ TepMOAWHAMUYECKMM CBOICTBAM 3HATUTENBHO
Ayqime BOMBL.

O¢HOBHOII XapaKTePUCTHKON pPaKeTHOrO HBHCATEJsT OpPH-
HATO CYMTATH YACIBHBIA mMmyianc *. Bor HeckombKko ero
3HAYeHMIl A THOHYHBIX [ap ¢ KUCIOPOAOM: THApPA3SHH —
mepeKHch Bogopoaa — 260 cexymm, aMMUaK — a30THag KuHc-
aora — 240; rasonue — KucAOpox — 265; rugpasuH -— KACIO-
pox — 280. Ina ¢ropa sTu noKasaTeAH CYMeCTBEHHO BhIIe:
aMMHaKk — ¢rop —305; mmbopam — drop —310; rmapasus —
¢drop — 315; sogopon — ¢prop — 375 (mo ApyruM IHABHLIM -
412).

Mupkuit $rop mMeer mepes KUCIOPOROM M elle OXHO
upeumyinecrso. Ero maetHocTs — 1,51, mourm B moxaTopa pa-
3a Boime, 9eM nucxopoma (1,13), a sto smagar, uro Haku
¢ OKucJauTeIeM OYyAyT 3aHMMATh MEHBIIE MecTa.

Homeuno, ¢rop uMeer u HegocTaTKH. Bo-mepsEX, B OTIH-
q@e 0T KHCJIOpPOAa OH 4Ype3BHYaiiHo ToKchHueH (yKe B KOH-
nentpaguu 0,0008 Mr/n ¢Top mopaskaer IbIXaTeJIbHbIE MYTH).

* VieldbHBHE EMOYJILC PAaKeTHOro [BATaTels1 — OTHOWIeHHe CIUILY
TATE K CeKyHAHOMY MAaccoBOMY pacxojy Tomiusa. Hamepsercs B
Kr* ¢/Kr, OflHIAKO HA OP2KTHKe €ro NPHHATO YCJIOBNO BHIPAYKATH B Ce-
KYHJIaX.
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Bo-BTOpBIX, BCe ¢ 4YeM OH compuwacactes (6awu, TpySompo-
BOZILI, KaMepa Cropamusm), JOdH#N0 OLTh CHCIAHO U3 CBEPX-
CTOHKIX MaTepHajoB.

Bcee otw TpymeocTn, ofinaro, npeoxoxuamol, I1asectio, Ha-
npuMep, YTO ATOMHAf IPOMLIDUICHHOCTEH 10Tpebsser cnoGoi-
Hpld (pTOp, KaKk NHINYT B KHUrax, ¢B OTPOMHBIX KOJIYECTBAXY.
UsBecTHL! U TOPBOROPONHDBIE TOPENKH, TeMHEpaTypa naaMe-
mA B KoTophix gocruraer 4500 rpamycos.

Ilouaruo, uTo cBejCHUA O TpPUMEHCHUH (PTOPA B PEAKTHB-
HBIX [IBUTATENAX CKyULI W OTPLBOYHLI. TeM He MeHee B Tie-
YaTh OPOCOYHINCH AaHHLIE 0 ToM, uTo ¢upma «Hopx Amepu-
KeH» paspaboraiia M IpoBella HCILITAHMA NBHUraTeds, pabo-
TAIOMIETO HA CMECH KHMIOKOTO ()ToPa M MUAKOTO BOJOPOAA.

BooGme paxetnas TexHWKa mposanifger K (TOPY BCeBo3-
pactatomuii mHTepec. MCNLITLIBAIOTCS — B RadecTBE ORMCIN-
Teledl — caMile pasdauvnLic ero coefnumenusa: oruch — OFg,
rpudropnn xaopa — ClIF3, nepxaopuadropug — FC103, Tpex-
droprcThiit asor — NFs...

He Mennuiee BHMMaHue UPHBIEKAlOT M BallUTHHE CBOI-
crBa coeguncHnil Qropa. I'ekcadropun soasdppama paboraer
Ha €aMOM OTBETCTBEITHOM Y4YacTKe — HM IOKPHIBAIOT Tpafu-
TOBBIE COlJIA PeaRTHBHGIX ABurateneil. Bricmne ropyraepo-
Aol (BOCKOWOJOGHDLIC BEIECTBA) NCHOJIB3YIOTCA B 3allOPHBIX
yeTpolicTBaX Kak CaAubAOKH 1 mporiaakn. Haunmaor mpume-
HATHCS W HOBBIC IIOJANMEpPHI, cofepsrautic GTop 11 KpeMHIii...

3a mocaegHie roanl Hayka Mioroe ysuama o ¢rope. Ho
3JEMEHT BTOT BCE elile HALIOMHHAeT aiichepr: To, 4YTO Mbi
BAAMM, JNIUb MaJlag 4acTh TOTO, 9TO IOKA CKPHITO OT HaOJI0-
meEusi. Ha ocrone Mmimmoma (10°) mssecTHBIX HaM opraam-
9eCKMX BEINECTB MoskHO moctpouth 1012 coepusenuii ¢ yua-
ctneM ¢ropa. Cpemn BTHX MITHOHA MIUUIHOHOB HaBep-
HEAKA BCTPETATCA COEIHIEHHSA C COBEPIUCHIO YHIRAILHBIMU
CBOMCTRAMH,

WNurepecHor oTRPLITIIA Iocikeannx Jer. Bo BTOpoM ToMe
«XuMugeckoll sHOuUKIomeguu», phunemmem B 1962 r., cka-
saHo xarteropmuecku: «CoeXMHeHMH ¢ MOHHOH M KOBAaJCHTHOMH
CBA3BIO MHEPTHLIE Tasnl He KalTy. ByKBalbHO Yepes HECKOb-
KO MEeCHIEB BBIACHHWJIOCH, YTO DTO OECCTIOPHOE, KA3ajoch O,
yTBep;KIEHNe, BeChMa JaJeKO OT NCTHHBL.

BoaMyTHTENIEM CIIOKOWCTBUSI — B KOTOPEI pas — crax
Prop. PTop — enUICTBEHHBIA JJIEMEHT, CHOCOOHBIA paspy-
mMATHh NPOUYHeHINHiI BHOINHHUI CJIOIl JICKTPOHOB HHEPTHLIX
rasos. B pesyapraTe 3Tore Guiid modydeHHI He TONBKO (TO-
PUABI KPUIITOHA, KCEHOHA, PAAOHA, 10 U UX OKWCILI, KHCIOTHI,
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conu. OfHapys;knmoch, UT0 (PTOPUALI WHEPTHEIX ra3oB o0aa-
Ral0T CHALHEIMUMH OKHCJIMTCIBHLIME cBoilcTBaMu. CKasKeM,
KoHTakT XeF; ¢ MeTanoM mpuBoguT K B3phIBY.

Iloxa MLI 3HaeM o9eHb MAaJo M O BAMAHWH PTOpa Ha Opra-
HU3M "ejosera. flcHo numb, 4TO HJIA HOPMAJLHON JKUSHENes-
TeAbHOCTH OH HeoOxoguM. OH comep:UTCA B MBIMLIAX u 3y6-
HOIl 9MaJiM YedoBeKa, B HephaX, BOJOCAX, KONLITAX M porax
JKOBOTHHIX, Buanmo, m K HeZOCTaTKy, u K H30GHITKY dQTopa
OpPraHN3M 4pe3BbIYalilio 9yBCTBUTEIEH.

..B TpuAnATHIX rojax Hammero Beka Qrop OBLI edBa Jam
He OpPOCTO CHMBOJIOM, XIMHYeCKHM 3HAYKOM B IIe€pPHOAUYe-
CKOII cricTeMe. 3a MoCJIe; e COPOK JIET OH OTKPHIT BTOPUYHO,
JT0 OTKpLITIIe, KAK IUIIYT B CTAaThAX M KHHTAX, «MOKHO
CYHTATh OAHHUM H3 YYAeC COBPEMEHHON XIMIfHy.

A pumyT o HeM HeobbivaitHO MHOTO. «B HacTosIIEee Bpe-
Mf,~— TOBODHTCSI B MPEIUCIOBMM K AHIMIHACKOMY COOpHHURY
«Ycoexn xuMun TOpay,— KOIUIECTBO OPUTMHAJBLHBIX pabor,
Iy6IHKYeMLIX YUEHBIMH BCEro MOpa MO 3THM BOIpPOcaM, JIo-
CTHINIO TAKMX DadMepOB, 9TO TOJOMKEHHe B AAHHOK 00JACTH
XAMAN MEHAETCA IOYTH eeTHEeBHOY.

HKro 3maer, kaxue emie HoBBle M HEOKHIaHHBIE MU TAHT
B cebe momBoxuan gacTh aiicbepra?..

MYTb B BbICLLEE OBLLLECTBO

Jlornka oTKpbITHUSA

Bremnaa gafyia aToro OTKPHTHA IPOCTa M 9eTKO oIepuena
BO BpEeMEHU: HHEPTHHE rassl ObUIM OTKPHITHE B 1892 —
1903 rr. gByma aurauiickuMp yuenmiMu — [. Paaeem =m
V. Pamsaem.

BEyTpennnii ciosker coGHTHA ropasfo CIOMKHEee U OXBa-
TEIBAET MHOKECTBO COOLITHIT, Kak OyATO BOBCe HE CBABAHHRIX
Memay coboit. [Toasaenne cnektpanbroro amamusa (1860 r.).
Conneuynoe satMenue 1868 r. CosgaHue mepuogmdecKoil cm-
cremut smeMentoB (1869 r.). dumcxyccuss mexnpy Ilpycrom
B Beproame (1799 — 1808 rr.), OTKpoiTHe pafgHOaKTHBHOCTH
(1896 r.). Paspaborxka Meromos cmmmenua rasos (1877 —
1900 rr.).

Co cHeKTpaabHOTO aHAJM3a M CJIEHVET, BHANMO, HAYATh.
B 1860 r. mospunacey cratea I'. Kupxrogpa m P. Bysnsena
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«XIMOUCCKUA aHANIM3 ¢ TIOMON[BI0 HAONIONEHMI CIIeKTpay.
Onupasce Ha nccnegosanusn Hriotona, ®payurodepa, Ilmox-
wepa, epmens w mpyrux, aBTOpH yTBepMmajd, 4To ¢ IO-
MOMIBIO IPETAraeMoro UMH METOXa MOMHO CYQUTh O COCTaBe
a000ro IpeAMeTa — AMIOb ObI €ro CBEeT JOCTHUTAd TiIa3 Ha-
baromaTens. ITUM Cl0cO0OM MOKHO, HAIpUMep, o6HApYKHUTH
HPHCYTCTBHE HC3HAYUTENHABIX KOJUYECTB KaKOro-iubo Be-
ImecTBa He TOJNLKO Ha Jemie, HO Jaske Ha Conxre.

JlioGonniTHOE coBnafenue. IMenHo B 3T TOAH LOJyIMIa
pacrpocTpaHeHHe «IosutuBHaa ¢uiaocodpusy O. Homra, op-
HIM U3 IeHTPAJbLHBIX MYHKTOB KOTOPOi ObLIa MELICHL 06 orpa-
HIMEHHBIX BO3MOKHOCTAX YeJI0BEYECKOr0 No3HaHHA. B Kage-
cTBe IpHMepa TOro, Yero Mol HHKorja He ysHaeM, Homt Ha-
3bIBAJL XUMUYECKUI COCTaB HeGEeCHLIX Tedl..,

Quiocopust — dunocodueii, a aCTPOHOMBI yiHe BEAN CIOP
0 OpUpOIe CONHEYHBIX NPOTyOepaHIeB — CMTAHTCKUX CTOI-
0B pacKalleHHLIX ra3oB, BeipachiBaeMbix nmpu B3poise. Cou-
HeuHOe 3aTMeHHe, KoTopoe oKmpaioch B 1868 r., maBaixo
NpeKPacHYI0 BO3MOYKHOCTH IIPOBEPHUTH, KTO IPaB B 3TOM JOJ-
TOM 1 OKECTOYEeHHOM cHope.

Pagu »toro cromao morpyautbea. VMssecTHBiH ¢paHIy3-
cknit actponoM Mionp HaHceH oTmpaBmwica B JajieKoe IIy-
TemecTBHe — K BOCTO9HOMY mnofepesxpio Mupauwu, roe saTme-
Hue HOKHO 6BiI0 GBITH noJHBIM. HoHeuHo, 0H BOOpPYKUICH
H CIIGKTPOCKOIIOM — HOBHIM NpuGOpOM, KOTOPHI TOIHKO Ha-
9MHA IPUMEHATHCH.

Ha6aionenua npomaun ycmemso, u B TOT ke AeHb, 18 des-
paas, #Hamcem ormpasun B Ilapwx mnepBylo TederpaMmy:
«Habmogamocs 3aTMeHMe, UpoTy0epaHIbI, 3aMedaTeJbHbIH
neoRuganaLid cmektp. IlpoTyGepaHOEI COCTOAT M3 Ta30B».

3atMenne KoHuudoch, Ho HlaHceHm WpomoMKal HaOMIOKEe-
auA. V1 Ha cxefyiommii JeHb 3aMeTHJI B CHCKTPe KOPOHLI
HapAdy €O 3HAKOMBIMH JUHHAME BOJAOPOJA — CHHeil, 3eJeHo-
rolly6oii M KpacHOH — O4eHh APKYI0 JKEITYI0 JUHHUIO.

ITosgHee 0H YCOMHMICA — CXOOHYH JMHHIO [aeT HAaTpHIL
Ho B Tor MomenT /Ramcen pemwmna: Ha Coumlle o0HapyKeR
HoBHII snemeHT. CBom HalMIOHeHMA OH OHHMCAJN B NHCHMEe H
OTIpaBHJI €ro 10 NPUBEIYHOMY ajpecy, B HApIKCKylo Axa-
JeMUIO HAYK.

IIuceMo mao Hoaro m GhLI0 A0CTaBIAEHO TOJNBKO 24 OKTAG-
pa 1868 r. B Tor ke MeHb, HECKOJNLKMMH YacaMH paHblie,
aKafeMnsA IOJNYYIVIa MUCBMO U3 JIOHIOHA, HANMCAHHOE aHr-
amitcknM acrpoHoMoM Hopmanom Jloksepom.
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Mucermo JRancena G0  paupimic  OrIpapicHO, N:CLMO
Joxsepa panpme npubsiio.. B oGugen, pemcro 6uiao oa
OHCLMA PACCMATPUBATH BMecTe. K cuacTihio, Cop o mpitoph-
TETC HC BOBHUK: TAK HOPAa3WIil MPUCYTCTBYIOIIIX I caMa
HOBOCTD, 3 NOYTH IOJHAA UACHTIYHOCTE TEKCTOR: 00a actTpo-
HOMa co00LIaiu 00 OTHOM H TOM JKe.

910 o03HauaNO, BO-EpPBLIX, 4T0 oba COOBINEHNs JOCTO-
BCDHEI. A BO-BTODPDLIX, YTO CIEKTPAJbHBEIA aHAAH3 A Hayke
METO/], MO3BOJIAIOLINIA OPOHHMKATH B TAUULI KOCMHYECKUX TOT,
CobniTe orpoMuoit BaskHocTH. W mapucxaa AxageMiist Hayr
pelmaer OTMETHTh €TI0 AOCTOMHEIM 00pa3oM. Brlia oTueraHCHA
Mefaas. Ha ozmoii cropone — moprperst flancena n Jlokbepa
Haj CKpelleHHGIMII BeTBAMH JaBpa; Ha Apyroit — Gor coxsua
Anoxion B Kojecnule, 3anmpsukeHHoil weTsepkoil. Ilo kpalw
MeJaJH HaJmlch: «AHAJIN3 colHeuHBIX BLicTymoB 1868 ropan.

Ha ary mapgnucn crour obparmts sumMaume. OHa cBupe-
TeJbCTBYET, 9T0 Me[fallb OTYeKaHeHA B 4eCTh HOBOTO METOJA
AccTe/loBaliiA, a OTHIOAL He HOBOTO JIEMEHTA, CAMO cyule-
CTBOBaHEE KOTOPOrO €Ile JOJIO BHI3LIBAJO CHOPHI.

Cnavama ero mpunmMmanu 3a Hartpuit. /I{aucem u Jloksep
AOKa3aay, 4T0 3TO HEBEPHO: JHHUM CHEKTPA Y HUX HOXOMM,
HO He coBHmafaioT. K ToMy BpeMeHHM CICKTPAJBHBIH MeToj
yHe yTBepJWICA B IpaBax, W CTAJ0 ACHO, ITO O CIEKTpaM
MOJKHO TAK JKe Pas3audaTh IeMEHTHI, KAK 10 HAUHOHAJBHEIM
Paaram — TOCYHapCTBA. Jlomep IPefoM NI U Ha3BAHME f10-
BOMY Trasy: reJiuil — CONHEeYHBII,

Ho, ropado Bospakasa TeM, KTO OTOMAECTBIAI readil ¢
matpueM, caM Jlokbep Tose He camranx ero anemeHnToM. OH
6511 yBEpeH, 4To 9TO cBoeoOpasHaA — cHeHu()UIECKH COIHET-
HafA — MoAu(pEKanuA BOAOPOAA.

Kasxercsn, nranpanen CeKKu mepBHIM pPeIMMICA BHICKA3ATh
CMCJIYI0 MBLICHB, YTO eJuil — HOBHI 3JeMeHT, KOTOPOro He
sHaloT Ha 3emiyie, ClI0BHO B HOATBEp/KAeHHe HebecHOil mpH-
poibl refuA ero O0HAPYKUJNM B KODPOHe DsAfa 3Be3l CO3Be3-
muss OproH U Ha GeJnlX HemogBHKHBIX 3Be3fgax. Ho B 1882 r.
apyroil utanbanen — [laasMuepn — coobumiya o6 OTKPHITHU
reiua B ByJKaHAudYecKnx rasax (dyMapouax). Coobmenne
6o BCTpedyeHO MojuaHWeM — emy He unoBepuan. Iloamuee
6uii0 GecclopHo JOKasaHo, 9TO BYJIKaHNYEeCKHe Ta3pl HepejKo
comepar renuil. Tem me Menee o mpuopmrere Ilanpmuepn
[0 CHX IOp COOPAT — CJIHITKOM MHOr0 HeficCHOCTe#l W HpOTH-
BOpeUMi B ero onucaHUU.

Ha stoM cmopHoM oTKpuiTHH obpbiBaeTcsi 0fHA HKCTOPHA.
Haunnaerca apyras, ceasammag ¢ pabGoramm Paies.
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B 1890 r. masecTHnil anrmuiickuii gusak xon Ynapam
{Ctpert) Poaxcii samanca TounmM olpeacieHHeM IJIOTHOCTU
H MOJEeKYJAPHLIX BecoB HeKoTopbix rasos. Ciaygalo 6nuio
yrogHo, 9ro6el pabotan om B anabopatopuu HemGpmmmrckroro
yHHIBepcHTeTa, Hocsilell mMsa Haseuawma. BunpoueM, s10 co-
BHaJleHNe OTMeTIIN IMO37Hee: caM Pameit He mojo3pesad,
9TO ero ONLITHL KaK-TO TepeceKyTca ¢ omelTtaMu Hanen-
Anua,

Pameit — onuitHBIN B n306peTaTeIbHBIL SKCIIEPAMEHTATOP.
Oun ycopepmeHCTBOBAJ TEXHHUKY M3Mepenuii, CHA3UB BO3MOMK-
EY0 INOrpeilHOCTH ONBITA A0 COTHIX MOJMeH HPOmMEHTa. ITO
laBajlo eMy YBepeHHOCTh, YTO HaiiJleHHbe MM 3HaYeHUA Oy-
AyT ocoGcHHO TOYHBI M BOHAYT B cumpaBouHmku. YTo6n1 made-
HWaTh cnyvaldHpix omubor, Pamelt mnoassoBadcs cucremoit
B3anmMonpoBepor. CyThb ee B TOM, 9TO ras OH NOJYYIad W3
Pa3EEIX MCTOYHUKOB, ANA KasKA0Il IMOPOHUII MPOBOINI M3Mepe-
HUA OTAEJLHO, A MONYyYCHHBIE Pe3yJILTATLI CPABHUBAI, 80-
rnacHo 3arony Ilpycra, zaEHBIe 9TH HOJIKHEL COBIAZATh, AGO
COCTAB I XapaKTeDUCTHKN BemIecTBa He 3aBHCAT OT TOrO, KeM,
KOrJa H KaKIM cIoco0G0M OHO HONYYeHO.

Paaeii ompeZenuda miIoTHOCTH BOZOPOAa, 3aTeM KHCIOPOia
B nepemed K asory. M Tyr Havaamch HenpusTHOCTH. A3OT,
B3ATHII M3 BO3JyXa, Becm) GoiabIle, yeM XIIMHUECKIH, TIOJYy-
YeHHBIH M3 a30THCTOKHCIoro amMmoHmna. Huckoanuno me yau-
BUBIIMCH (OH Ipedmoxaraj, 4To oImLOKn Heusbesxknei), Paxeit
CNOKOHHEO 1 TEPUeSNBO TMOBTOPHA OOLITHL. Peayanrar Obua
TOT JKe.

CHoBa M CHOBa OH IOBTODAJI E3MEpeHHA: De3yapTaT He
MeHancs. Buiasniace maske HeKoTOpasA 3aKOHOMEPHOCTH. JInTp
BO3AYMHero asora secmy 1,2521 rpaMma; auTp XIIMII9eCKOlr0
(momy9enHOTO N3 BaKHUCH M OKICH a30Ta, CeMUTPLI, MOIeBMHLL
1 aymuaka) — 1,2505. Pasauma 6nia Ile cTolb BelAmKa, HO
ABHO BBIXOJTHJA 3a IIpeJelibl ZOMYCTMMEIX IOTPeINTocTeil.

Tlocaenosatensno mepeGpas u oTOpPOCHB BCe BO3MOKHBLIE
obpacuenuda, Paieil BeIHYMIeR ObUI OPU3HATH, 9TO HAMTH
pasrasiky oH He B coctosumnu, Torga oB HampaBHI B pejak-
HUIO MONYJAPHOr0O B HAYYHBIX KPyrax AHranm xypHajga
«Nature» nuchbMo, ¢ TOBOPHIOCH, B dacTHOCTH: «fI oucHb
YONBJCH HEJaBHMMH pe3yJbTaTaMu ONpeledeHHS 1JI0THOCTH
asota n 6yay npusHaTelleH, eCIM KTO-HMOYAL W3 wUTaTedCi
CMOJKeT yKa3aTh MPHIMHYY.

O6bacHenunil ne mocaegoBato, XuMukn (Ha HAX 0coleHilo
paccuutninaa Pameit) nnGo He 3amHTEepecORANMCH Npodiaemoit,
aubo mpe 3mamur orseta. He 3man ero um Qusur  Ymianam
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Pamsaii. Bce, uro om Mor, aro wnpenmosxuth Pameio cBoe
COTPYAHHUIECTBO. .

Paneit oxotno cormacuiics, A TOCKOJBKY o6a OHH HWIH
B JloHIOHE M NpUHATICKAIA K OJHOMY KPYry, TO CTaJH 9ac-
TO BCTPeUIaThCA M o0CYyMuaTh mojoxmenme. Bo BpeMms ofHoil
a3 Takux Geceyy y Pamsas Bosunkia nes: a 4To ecam B a30Te
BO3[yXa IPUCYTCTBYeT IIpuMech HeusBecTHoro rasa? Passnm-
Basg 3Ty MBICHB, OH YTOYHMI: ra3 JOJKeH OBITH TdAsKelee
a30Ta M OTIMYATHCA HEYIOBUMOCTHLIO — MHAYe OH HAaBHO OnI
Os1 o0HApYIKEH,

Npea 6pita me mpocto cMeldas, cMeliag HO Jep30CTH.
C 1789 r., korga Jlanyasse mpoBell ¢BOM OJIeCTAINHE OINBITH,
BO3OYX H3y4aJll COTHM HcciemoBaTeneit. I Hm oguE N3 HuX
He o0HAPYHHI HIYero HOBOTO.

Bce aro Paumeii, pasymeercs, sgan. Ho ¢ o0v19m0il cBoeit
JETHKATHOCTBIO OH CKasal, 470 IpequoJIoyKeHHe BepOATHO,
Bo BcsakoM ciyyae 5T0 IOKAa eMHCTBEHHOE JOTUYHOE 00BAC-
nenne aKToB, KOTOPHIMM OHM PacHOJAraloT.

N ryr [I. Jdooap — y4eHHIl, K JHYHOCTH KOTOPOTO MEI
ele BepHEMcs,— o0paTul BHUMaHue Pales Ha 3a0BITHIH ONBIT
Rasenguma. Paxeit u PaMsail ¢ ;xaJHBIM MHTEpecOM BUYHTH-
BAJUCH B TIOM{ENTEBINNC CTPAHMIB CTaporo JadopaTopHOTO
mypuaia. Crkyno nm touno HKHasemgum d¢uxcupoman (axrs.
Tom 1785-ii. IIpn mponyckamum uepes cMech BO3AyXa ¢ BOJO-
POAOM SIEKTPHUYECKUX Pa3pANOB 00HADYKEHBI OKMCILI a30Ta.
Jl1a mornoniedus oKHMCIOB MCIONB30BaHa ILENOYb; IJIA yja-
deHUA M306BITKA KHCIOPOZA — PAacTBOP CepHOMl meden *,
YcraBOBICHO, 4TO YacTh BO3AyXa, COCTABAAINAA HPHMEPHO
/130 mepsoHawanpHOTO 0GbEMa, HE Cropaer, He OKHCIAETCH
H o0LYE0 TPHMCHAEMLIMH [Jifi 3TOM LeNM BELECTBAMH He
HOTJIOLIACTCA... ITO ObLI OPUEHTHP.

Poseit u Pamsait peipaGorasu dveTKuit minam [melficTBuil
Hamppiil B cBoeil maGopaTopun GygeT HMLITaTHCA BHITEIMTH U3
BO3LyXa CKPBHITYIO YacTh, IOJNB3YACH TEeM METONOM, KOTODHI
oH courer mogxoaamuM. PesyabraramMu Kodsterm 6ynyT ofMe-
HEBAThCA HYepes IOCHUIBHOTO.

Paneit pemux mostopurs onvithi Kasemamma. Ho mpocro
HOBTOPATL MX OLuIo Hejdemo, mpomo cro Jer. Iloatomy
CKPOMHBIH BOSEYWHLIA Kodoxon Hapemgmma Obln 3aMeHeR
50-nnTpoBoii MaxuHOi, a pyuHaA 3dAeKTpodopHAS MAIUNHA —

* Cepmas NeveHb — OPOAYKT, MOJydaeMHil NpA CIVIABICHHAR IO-
Tamia | Cephl, COCTOMT TiaBubiM ofpasom m3 K,S; m cepmokmcioro
Kalad.
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rparcopmaTopoM Ha 6 ThicAY BOJLT, MOCHLIMABIHM B a30T-
HO-KHCIOPORHYIO CMECh CHOI DJIEKTPHUCCKHX HCKP.

CoemuanbHag TypOHHA, MOMEINEHHAS BIYTPU KOJOKOJA,
pasOpeisrmBajia INeNodYnh, YCKOpAA 11 6e3 TOT0 HHTEHCHBHBIH
npomece HOTJomeHUs GYPHBIX Hapon OKHCH a30Ta M BO3MOJK-
HHIX npmMeceii yraexkucaorsl. OcraBmasicsi 4acTh rasza IIpo-
nycKadack uepe3 dapdopoByio TpyOKYy ¢ MeEAHLIMH OLiHIKa-
MM, 9TOOBI BHIBECTU W3 WMIPLI CJAydYaiilio COXPAaHHMBUIHIICA Kil-
CJIOpO.

Oneir pannca Heckoubko aueil. Ho Ponea sto me cmyma-
0. OB cunokoiiHo paGoran B Gubnnorexe, KyJa HIPOBEJ Telie-
¢orEy0 JuHHIO u3 naGoparopmu. BeaymmBasck B MArKoe
rygenne tpaHchopMmaropa, Pameil cmeaunm 3a xomoM omnita.

PaMsait BoiGpan ppyroit myts. Oun pemmmi c¢Bs3aTh asor,
OONB3YACh H300PETCHHBIM HM CAMHM METOZOM MOFJIOLIELHA,
OCHOBAHHLIM Ha PeaRilii MeMIYy a30TOM M PACKAJCHHLIM Mar-
nueM. OGpasgylolguiics Opu DTOM HNTPIJ[ MArHuA — TBEpHOe
BEIIECTBO, YTO 3HAYNTEJLHO YIIPOINAeT 3aJauy.

MHOrokpaTHo NpOIYyCKag a3oT Yepes ammapaT ¢ HATPOTHIM
vargueM, Pamszait otMerun MoMeHT (Ha 3To YOO JecATh
IHeil), KorJa o0beM rasa Iepectali yMeHbMIaThCA. 3aTeM —
¢ IOMOINBIO TOM 3Ke MeAM — OH yTAJnI HpHMech KHUCIOPOXA.
Teneps MosHO OLIIO HafeATLCA, YTO B amNmapare OCTAJICA
JAMIIb MCKOMEBIH Ta3s.

O6 aToM CBHACTEALCTBOBAJM II KOCBeHHLIe AanHple. Ha
NpoTsKeHNH Bcero oneita Pam3ail perysiiapuo usMepsa mioT-
HOCTHL rasa (mo somgopony). Bmawame oma 6eima Ganska k 14,
K KoHNy onuiTa npeseicuaa 19. K Tomy Momenty Pamsait
yMe pacloiaralX JOBOJHHO CONMIHBIM 3aIacoM HEU3BECTHOI'O
rasa: okoqo 100 KyGH4ecKHX CAaHTHMETDPOB.

Koneuno, » Metopuxe Pamsas Grnimo caaboe Mmecto. Ecunm
6Bl MCKOMBII Ta3 pearmpoBall ¢ MarTHICM, M3 OUBLITA UAYEro
He BHImUIO Op1. Ho Pam3aii cauTas, 9TO 3TO MANOBEPOATHO:
6yne ras akTUBHBIM, ero JaBHO oGHApY)KAmd 6Ll MHOroguc-
JeHHbIE MCCIAeIOBATEINH.,

Hrak, nesnaxoMmua ymanoch 3asepykaTrs. Ho amumocTs ero
No-TIpeIKHEMY ocCTaBajJach sarafkcil. Bulilo M3BEeCTHO TOJBKO,
4TO0 OH B TOJTOPA pasa TsKelNee a30Ta M COCTaBiAeT TIpH-
MepHO !/s yacTL o6nema Bosmyxa. YUTo 3TO: BEINECTBO, CMECH
WIH BCE TOT JKC asoT, ToJbKo MoauduUupoBaHHEI, BpOXS
030HA?

B monbiTke OTBETUTH HAa 3TH BONPOCH YYEHLIE UCHPOGO-
BAIM BCe, 4TO TONBKO BO3MOKHO. HoBHII ras nuiTannce

124



CORTUHATL ¢ TOPOM 11 XAOPOM, € MOTANJAAMH H MIETOYaMII,
HarpenaTs u CKHMaTh. 1'as HAKAX lUa 9TO He pearuposad,
coxpansas mojHeiilliee PaBHOAYDINC.

ITpniumock cnoBa BEePHYTHCA K (PU3UTECKHM METO[AM.
Tyt cpasy ke ORIM MOJYYeHLI HMHTEpecHLIE pe3yILTaTH,
C moMompio arycTmUecKnx naMepenuit Pamsail moxazan, gro
MONIeKyJNa Tasa cocTOHT n3 ofHoro artoMma, IlosHasg Heomu-
AaHHCCTH, W60 OANOATOMHEIE TA3bl B YCTOMYMBOM COCTOSHAH
He BCTpevanich. Ito OLII M OTBET Ha TIAaBHBIH BOUIPOC: Be-
mectso Iutm anemMent? Pasymeercs, sieMedT, Belb COgAMHE-
HAe SABMO He MOKET COCTOSATDL M3 OJHOrO aTroMa.

WaTepecHIIM OKa3alcA 1 CHEKTP HOBOTO 9JeMeHTa: Xa-
paKTepliic OPAHKEBLIC, CIHAC W 3eJICHLIe JIMHAM OTINYaH
ero oT BCoX M3BecTHLIX rasos. Horga 3a femo B3anca Hpywkc—
O/INH M3 BAJHEHAMAX CNEKTPOCKONNCTOB TOTO BPeMeHM,— Kap-
TAHA ele YCIOKHMAACH: B CIIEKTPe HOBOTO Ta3a OH HACYUTAN
OKOJIO JIBYXCOT JIMHMUIMA.

7 aerycra 1894 . Pozeit w Pawmzait soicrymuina B Ouc-
opae ¢ nepspiM mySaAnuNLIM  COOGUICHNEM 00 OTKPHITIM,
Hpynneitne ygennie AHMIun ¢ usyMieHHEeM M HeJoBepHeM
BHICAyDIATH JAuKonnHuepie semu. OraspiBaercs, B 3ale, IAe
OHH CHAAT, HMEIOTCA JAEeCATKN KHIOrPAMMOB HEH3BECTHOTO
Fa3a, KOTOPLINl HACTONMBKO JeHUB u Oe3fedaTelieH, UTO He ie-
JaeT BCTYNMATL B DPEaKIUI HN ¢ OJHHUM coeIWHeHHEM; ra3
3TOT T/MKeHee a3oTa M KHCJIOPOAa, MOJEKRYJa ero COCTOMT N3
OAHOTO aTOMA...

Coofuteyne BCTPETHAM TOJTHM M TACOCTHLIM MOJYaHHEM.
Urtobul KAK-TO CHATH HENOBKOCTD, NpPEACeAaTeNh, HOKTop Me-
JaH, TPCIOMKAT Ha3BaTh 3JeMEHT aproHoM (OT TPedecKoro
argos — pennsnlit, Gespasanunniil). Ha toM u  nopemmau.
Hlo6pas mononuHa TPHCYTCTRYIOWINX Cpa3y ’Ke KHHYJach B
aaboparopun, aTo0n1 mpoBepuTh W ouposepriyTh. o BMecTo
OIPOBEP;KCHWI MOCTeN0BaNH MPU3HAHUA: ONBITHl 3aHAIN BCe-
ro HecKoNb1o AHeli. A 1moroM mpuimino coobuierne u3 Hpaxo-
Ba: Moybckui yucHpid OABIHEBCKNIl MOJXYYWJ JKUIKUH aprom
M OIIPEJICANII Cro KPHTUYECKHE NOCTOSAHALIE,

Urax, mosuiit amement Gnut npusHan. OXHAKO CaMu aBTO-
PHl OTKPLITHA WyBCTBOBaJn ceGa HeyloTHO. AproH Kaxk Onl
BHCEN B BO3AYXe: ON He IMCJ aHajJoroBs, JUIs Wero He ObuIo
MecTa B mepuognueckoil cncreme. Ero mpuMepHBIii aTOMEHBIH
pec 39 ykasniBaJ eMy MecTo Tje-To Meskay XjaopoM (35,45)
u ramneM (39,1) wan ramuem n kambumem (40,08). Ho ma
3TOM yyacTKe TaGANMILI BCe KJIETKA Oplau 3samoidAeHsl. [la
A KaKoe MeCTO B CHCTEMe XWMHYEeCKHX 3JACMCHTOB MOMKHO
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OLUTO OTBECTH RBEIICCTBY, HAYHICTO JHUIEHHOMY XIIMITCCKIIX
cpoiicrs?..

B ro BpeMa ma 3TOT LONPOC PCIMLACSE 0Ll OTROTHTE TONBKO
ozun 4caoBek. Ho rosoc atoro ueropena mne OLIa cALITIEH.
Hasectuniit pepomonuonep, uapororoien H. A, Moresos 611
3aToueH cHavana B [lerpomanioBekyio, a satey n Limuccens-
GyPICKYIO KDerocTh, 34ech Ol mPoOLUT TOYTIH 2D jAcT.

Bee ato spems on paforaa. Koraa B 1905 1. ot nmmen
Ha cBOGOAY, TO B CleAyIOUiHe veTpipe roja ony6auKoBad OKO-
a0 60 crareil u Kuur — 370 OBLI HTOr 25 JET TPYAA.

Ilperionssice mepef cuioli YeNoBeYECKOro Ayxa, HaAo
6LITh, OJHAKO, OCTOPOMKHEIM B OLEHKax caMux pabor. Hso-
IANNA OT o0Iero JBMKEHUA YelIO0BEYeCKOH MEICHH HHKOMY
He uaer Ha noxbdy, B kEmrax n crareax MoposoBa MHOTO
CTpamHOro, HAHBHOrO U mpocro omudounoro. Ho Kak pas ero
XUMHnYecKMe uieH HO0 CMX IOp HPHBIEKAIOT BHEMATC.

B mavase BOCHLMUMECATHLIX rofoB MOPO030B NPUCTYIMI X
pabore Hag kuuroit «Ilepuogumveckue cucreMsl ¢TpoeHHs Be-
HIECTBA», Tl BBHICKA3aJX CIOPHYIO, HO O4YeHb HHTEPECHYIO
MLICIB O TOM, 4TO mepuommueckas cucteMa [. W. Mensene-
€BA — JIMMIb YACTHBIA CJayvall mepHOIHYECKHX CHCTEM, OXBa-
TLIBAIOU[UX I[UHPOKMH KpPYr CaMbIX Pa3iUYHLIX HpPUPOJHBIX
SABJCHUIL.

CpaBHmBasi COCTABJICHHYIO UM TaGaily Oopranuveckix Be-
mecers ¢ Tadnuneit Meugeneensa, Moposos mpumies K Hopasu-
TeNbHBIM BLIBOJaM. IlocKoIbKy, yTBep:KIan OH, B OpraHmyc-
CKOIl XHMUN MEePeXox 0T OJHOTO THIA COeJHHCHUU K APYroMy,
¢ IPOTUBOMONOMKHEIMU CBOHCTBAMM, COBepIIaeTCA 4epes Mmo-
Cpe/ICTBO BeliecTB HHEPTHHIX, TO H B cucreMe Menjeneena
mepexoj OT aKTHBHelmux HeMmetaamos (dTop, xJop u Hp.)
K THUOWYHBIM MeralnaMm (JuTuif, HaTpuil, Kaamit u T. 1I.)
ROJDKEH IMPOXOAUTH Kak Obl 9epe3 HYJIEBYIO JHHMIO — CPYIITY
3JIEMEHTOB ¢ HACCHBHKMH XUMHYECKIMMI CBOCTBAMH,

Mopozos mpefnckasal, 9T0 MHEPTHHIE JIEMEHTLI OKAMKYTCH
razaMu, ¥ IOpasuTeNbHO TOYHO 0GO3HAYMI MX aTOMHBIE Beca:
4, 20, 40, 82.

Kuura H. A. Mopososa sumaa n3 medatu B 1905 r. n,
cNeJI0BATEIbHO, IIPAMOr0 OTHOINEHHA K OTKPLITUAM He MMena.
Ho 10 TOT caygail, Korga oTCTyIIEHHE OT CIOMKETa HUKTYETCA
coobpasKeEusAMHU He JUTEPATYPHI, & JKUIHN.

Mexny TeM coObITHA pas3BHUBAJIHCH cBOoMUM depenoM, B an-
sape 1895 r. anrauiicknii Murepagor I'. Maiepe, caymasmuii
coobmenue Pones m PaMsas, Hampasui mociefHeMy OUCHMO,
B KOTOPOM COBETOBAJI 0OpaTnTh BHMMaHHME Ha CTATHIO aMepH-
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rafHcKoro xuMuka B. I'mmite6panpma, onyGauKoBalnyio B reo-
JOTHICCKOM ;RypHAJC.

3a seckoasKo deT Ho 3toro uine6Gpaup, mpoBoia Hccie-
JOBaHUE Ta3a, BHIZEJICHUOTO H3 YPAHUTA, HPUINE] K BLIBOAY,
9T0 KOJHYECTRO TIasa B MUICpAJIE B3aBUCHT OT COjepilaHnf
ypana. Camum rasoM I'mnmeGpansg He oweHp WHTCPCCOBAJCH,
pewuB, uTo 3T0 a30T. Temeph, opuaxo, Maitepe ycoMmuics:
a BAPYYT aproun?

Pam3aii TyT e mocias 1moMOIIENKA Ha IMOMCKU. ¥ paHnTa
B Jlomjone He HAUNIOCH, HO MOMOLIHMK HPHOOPEN HECKONbKO
TPaAMMOR JIDYIOro pejKoro MHHEpaJa — KIEBEUTA, 0 KOTOpOM
OLT0 N3BECTHO, 9TO U3 HETO TOMKE BEIJENAETCA «a30T».

C 9TUM HMYTOKMHIM KoJdnvecTBOM PaM3aii m Havad cBoM
snaMeHuToie onniThl. OH JOJMro KUOSTWJI KIEBEUT B pasbas-
JICIIHOIT CcepHOH KHCNOoTe W moayumi okodo 20 xyGuuecKux
canTuMeTpos Gecusernoro raza. OCTOpPOIKHO «Iepemua» ras
B TpyOKy, BB€JI B Hee IIATHHOBbiE NDPOBOJOTKM M KOHIBI
sanaax, IIponmyctus tox, Pamsait yGemuica, 410 rasz ceeTut-
¢ — 9TO MaBajio BO3MOKHOCTH HaOJIOHATL ero CHOeKTp.

C yropiaerBoperueM Pamaali oOHapy:KHI yiKe DPUBBLIYHLIE
INA Hero CUHIOW, OPAaHIKEBYIO M 3CIEHYIO JUHUM — (HAIjHo-
BadbHbIL ¢uiary aprowa. Ho psamoM ¢ suMu oTyetnuBo Boijie-
nanack GiecTAImIas MeATasA MOJI0CA, MOXOH{ASA HA JIMHUIO Hat-
pus, HO 3aMeTHO oTaNYalomaAca oT Hee. «Co CTHIIOM NOMKeH
co3HaTHCA,— MHCcad PaMsail BIociefcTBun,— 4ro g pasobpan
MOfl CIIEKTPOCKONI, TaK KaK WIPeAIoiaral cKopee Cro Iemc-
HPABHOCTH, €M IIPUCYTCTBHE HOBOTO Tasay.

Jdro, BrpoueM, GLiIa He ejMHCTBenHas ero omnbxa. Bo-
NePBBIX, MROBOJABHO CKOPO BLISICHHIOCH, YTO B KJIEBEWUTE HeT
aproma — on 1Momaj B TPyOKYy M3 BO3HyXa II3-3a IIOrpemHOC-
teil omnira. Bo-Bropnix, Pamsaii permnsa, uro OTKpBII coBep-
MeHHO MOBLL ras u Kayke IOTOPONMICA HaTh eMy Ha3BalHe—
KpHNTOH (CKPBLITHLI, CCKPETHHI).

He oucup fosepss, oMHAKO, CBOMM TAJAHTAM CHEKTPOCKO-
nmicra, Pamszaii otocian tpyOry Hpyrcy. B ToT e Beuep
Kpykc mpouspen amamna uw yrpoM max rtederpammy. Tekcr
ee riacni: «HpUNTOH ecTh reuil TOUKa IIpUe3KANTE IMOCMOT-
pert, Touka». 310 GBI TOT caMpiil remuii, aro B 1868 r. o1-
wkpouin na Coanne Hancen n Jloxbep...

Korpa Pamsait npuexan, KpyKke mpogeMOHCTPUpPOBAN eMy
nenblii HaGop MUBMII: KpoMe BEJHKOJEeNHOH CABOSHHOM Mel-
To#, 6Ll M ApyrTHe — KpacHMe, cuane, duonretonsie. «Dmary
reqnst OLIJ TOME HE NPOCT.
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JhoGonniTo, uto I'maneGpann, ananusupya CHEKTpOrpam-
My HCU3BECTHOTO Tasa, Toe BHACH aunuio rejusa. Ho cood-
wirh 00 31oM ol He pemmwics. [levansHbit mpnMmep Toro,
KaKk OTCYTCTBHE CMENOCTH MeHIaeT YYCIHOMY cAeaaTb Kpyl-
neiimee HAY4II0C OTKPLITIIC,

Pamsait me OGosnca oTseTcTBEHIOCTH. Yike 23 Mapra
1895 r. on mocias coobulenue B aHMINICKYI0O U (PPANIIY3CKYIO
AkageMun HayK. 9To GLIIO CHENAaHO CBOEBPEMEHHO: Yepe3 fne
geflell aHAJOru4noe cooOleHne HOCTYIHJIO OT UIBEACKOro
xMuKa JlaHrme. )

Teneps yike fpa 2JicMeHTa — apPTOH U TeJIUH — OKasaluch
He y fei, nM He 6LlIo Mecta B HepHommdeckoil ciicreme. Pam-
saif, ropaunit mowsgouHuK MeHpeneesa, He MOr ¢ 3THM IpH-
wnputbest. «He waerea an Bam,— micanx om Pamero,— gro
eCTH MECTO jUIsl ra3oo0pasHLIX 2JIeMcuToB B KONIie IICPBOil
KOJIOHHBI MEPHOAMUECKON CIICTCMBI, TO CCTh MCERIY Taljiore-
aMI M IIEeJOYlLIMIT MCTAJIAMH? Y

B 1897 r., Beictynian ma HayurOoM cofpaumnn B TopoHT0
¢ tokaagom «Heusrecrusrit rasy», Pamaaii, mone3ysace, Kak o
RLIPASIIICS, «ICUOBLITAHILIM MEeTONOM Hainero ygurteds Menne-
IceBa», PEIIMWIICA MPEICKas’aTh CBOIICTBa cule OJHOr0 Heuspe-
(THOTO Taza: INIOTHOCTL — oKojio 10, atomawil sec — 20,

BupoueMm, gsyma rogamm pambme Jlexox me DByaGompamn
IpeACKa3all aTOMHBIC Beca ¢pasy TPeX HECH3BCCTHLIX Ta30R, 1A
¢lle ¢ TOYHOCTLIO [0 derseproro smaxa: 20,0945; 84,01;
132,71. Cam Mengenees ma 3TO HHEKOrJa He Pemmmwica Obi..

OcraBanoch DOPOBEPUTH MNpEeACKA3aHUA — HAMTA HOBGIM
ra3. Pamsaii mocienosaTensHo mepebpanx RanGoiee BepoOAT-
Hble IICTOYHMKHN: MUHEPAJHI, BEIXOMBL ra3a, JarKe MeTCOPHTLI.
BespesyapraTtHo. U1 Torma om ofpaTuiics K CTapoMy U IPOBC-
PeRHOMY 00BEKTY — BO3AYXY.

Brino sicHo, uTO OGBIYEBI amajua HHYCIO He JAcT, HysK-
Il HOBHIC MeTompl. H ToMy BpeMeHM TexHuKa riay0oKoro
0XJQKIeHUsT OCTUTIA JOBOJABHO BHICOKOTO YPOBHSM, & HOMOI-
ok Pamaan Tpasepc HACTONBKO yCOBEPIIEHCTBOBAJ IPOIECC,
170 SKCHEPUMEHTATOPHl PACHOIATANM IIPAKTHYECKH HEOrpaHH-
1eHHBIMH 3aMaCaM# JKUIKOrO BO3AYXA 1 MOIVIM IIpU JKeNaluK
HOJY9IUTD KHUJKHAA BOXOPOS.

Uckometii ras, mosaraa Pamsaii, ecTh HeuTo cpemnec Mesk-
Iy aproEoM u rejueM, HO Oamme K reamio. Ilockonnky mo-
fHTHCA CIKIIKEHUA TeNuA He YAaBajoCh, TO IpOIle BCero Gnuto
ledicTBOBATH METOHNOM HCKJIIOUEHHA, IOCIEIOBATEIBIO CIKI-
wasm («BBIBONA M3 MIpHI») mpoume ra3sl Bo3iyxa. Horaa
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0CTATOK COOpaNH, MOMECTHAN B paspa;illylo TPYOKY I fain
TOK, TpyOKa BCULIXHYJIa APKHM OrHeHHLIM cBeToM. B Gmme-
TaTeJLHOM CHEeKTpe OTUeTIBO BEIAENANICHL KpacHLie, OpaH-
’KeBble, KeJITHE ¥ 3eleHble JUHNM (DOTOM HMX HACIHTANIH
HECKOJNILKO ¢OT). ABTOPOM 3HAKOMOrOo HaM HA3BAaHHSA (HEOH»
cran 12-netuuit coim PaMsam: mopajskeHHHIT ero KpacoToi,
0H BOCKIMKHYX (KOHeYHO, no-aurimiicka): «Hobsii!». 310
YA NOTOM Ha3BaHHE NepeBeld Ha IPeUecKus...

CoGcrBenno, HeOH OIyil y3Ke YeTBEPTLIM rasoM ceMeiicTra
unepTELIX. o Hero, HLITafgch BHIAGTUTL M3 BO3AYXa TEIHH,
Pawmsaii cayuaiiHo obnapy:xun eme odwH ras. BemoMuus ¢Boio
OINIOIIHOCTL ¢ rexueM, PaMsait janm emMy ocBoGoguBimeecs
HMA — KpPHITOH.

TeM e npueMoM HCKAIOYEHUA GLIT HMOJAYYeH W elde OJHH
uneptaLi ra3. TolbKo Teneps MONCKH BEJHCh B 0OpaTHOM
nopAAKe: N3 JKUAKOFO BO3AYXa MOCHE0BATENBHO YHANAIN
1120H, Kuciopoj, as3or, aprod. Ocralach caMasa HABKOKUIIAMAL
(hpaniiusi — HeoYUIICUIILT, nan cripoii, kKpuntoH. Ilocae Toro
Kalk ero oTKayaiy, B cocyme obHapy:xuau nmyssipek rasa (0,2
RKybnyeckoro canruMerpa). OH u3ay4an NMeNPUBHITHEIA roxy-
Goll cper 1 JjlaBaJ ocoOOLIl CIIEKTP — ¢ JHHUAMH OT OpaH:Ke-
poro o gnoaerosoro. OH coBceM He OLIMT MOXO0MK HA KDHIITOE,
A B €r0 Macce Ka3alcs UyKHM, NocToponHnM. Ero Tak ¥ Ha-
3BAJIM KCCHOU — CTPAHHBIL, YyMoil, HeoObLIYHEI.

ApTOp oanoii cTapoil KHHTH IO HCTOPHY XWMHU CPaBHAA
Paysast ¢ 3oJoTouCKaTeleM, KOTOPOMY 1108e3J0,— OH Hamal
Ha Goraryio sknay. Ecan u rtar, B paspaboTky 3Toil uan
PaMaail BlOKNA KoJoCCANBHLI TPYX H IOHCTHHE IOBEJIHPHOE
nckycerno. Hcenon — upessnidaiimo peaknit ras: ero conep-
MaHHe B BO3AYyXe He IpeBLIIIaeT mo o0hLeMy ABYX MHJIJIHOH-
mpix Aodeil mpoucnta. Pamsail cyMes forasaTs ero HAAWBY-
AyaapHocTh, pacnodarast Bcero 0,2 RyOMuecKkoro caHTHMeTpa
rasa; ompefenuth (Quandgeckue cBoiicTBa — Ho 4 KyOwWKaM.
Beero me 3a aBa roma om cymen moayuuth MeHee 300 ky6u-
9eCKHX CAHTUMETPOB KceHoHa. [ia 3Toro cMy NpPHILIOCH
nepepaGotath 77,5 MuANHORA JUTPOB Bo3Ayxa. Hu Mano u nu
MBOro — noury noanuix 100 toun!

Mapoko ussectHo, yto Jmurpuii Mnanosma Mengenees
OTHECCA K MHEPTHLIM rasaM ¢ HelloBepHeM, Tojaras, 4To MM
HET MecTa B mepuodnueckoii cucreMe. I'opasgo menee mssect-
Ho apyroe. B despame 1869 r., roroBs K mevaTu nepBoe Co-
ofmenue o cBoeM OTKPLITHH, MeHzejieeB COCTABMI MHOMe-
creo taGauy. Cpem HHX — COBepIIEHHO 0CODYIO, TAe DiIeMen-
THl Pacmofo;KCHLI HE NPOCTO TIO BeJWYHHE ATOMHOTO Beca,
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a anyMsa cTealmaMIi: B JeBOM — HEYeTHOATOMHLIE, B Tpa-
BOM — YETHOATOMIULIE.

3aKOHOMEPHOCTII B HapacTAlLUII ATOMHBIX pecos MeHpe-
aeeB ONPCHeNHa TyT Be LOAPHN LI BCCX MICMCLTOB, a IJd
KKIOTO cToabua oTjedbHO. B peayanrate ol ofuHapymiI
HeXBATKY 110 Kpaillleli Mepe Tpex WICMEeHTOR B iIPABOM CTOIG-
ne: X-20 (Messay dropom u HatpueM); X-36 (Mesrily XJTopom
n KaaneM); X-2 (Menty BoRopooM I jurTHeM). Jlerke mora-
TAThCA, UTO 3TO M €CTH elle He OTKPHIThIE TOLIA TCJAHH, HEON
H aprox.

Onnaxo Menjenees GLUI B TOT MOMEHT TQK yBJedeH oC-
HOBHOIT njicell, YTO YACTHOCTH €ro He uHTepecosadll. A HOTOM
oH 3a6BII 0 cBoeM OTKpHTUH. M 3a6LIa CTOAD HPO4HO, YTO
ronbsko 16 mapra 1900 r.— npu BcTpeue B Jlomgome — Pawm-
3aI0 yaadoch yOefUTH ero B pPeajibHOCTH HOBLIX 3JEMEHTOB.
Pemeno 6nuro o6pazoBath giia HuX 0cobywo0, HYAeRyI0 Tpyndy.
B 1903 r.,, npu mnojroToBke K lieyaT CeIbMOIO 13JANUA
«OcHoB xumumy, MeHgesneeB, HaKoHell, BKJIIOUHA B Tabauily
HHepTHbIe rasbl.

H cpasy me cramo oueBHjaHO, YTO B rpylile He XBaTaeT
ocJeJHero, 3apeplIaoniero mepmon aneMenra. Ilpejncxasars
ero cpoiicTBa OBUIO HETPYAHO: Tas, OUeHb TAMKENBIH, CHKIIKAIO-
muiica NpH OTHOCHTENHLHO BBICOKO# Temiueparype. Mckanu ero
yOOPHO W JOJTO, HOJB3YACH HPOBEPEHHBIMH, X0opomo oTpabo-
TAHHBLIMH METONAMIM.

OTKpHITIE IPAIINIO, OHAKO, cOo cTopounl. C MoMeHTa, Kor-
fa AETyan AHpu BeKKepenb OTKpHUI PafloaKTHBHOCTH, MHO-
rne (pU3WKM B3aHANHCH HUCCICZOBAHMEM JTOr0 HOBOTO WM He-
oorrunoro asiennsa. B 1900 r. Pesepdopm obuapymmi, dto
pacmajg TOpHA, Pai¥sas H aKTHHHA CONPOBOMIAETCA HCTede-
HYEM HEN3BECTHBIX I'a30B,

CoobienueM 3amHTepecosanuck Pam3ait u Comamu. B mx
pacoopsyKeHUN Opla HAUTOMKHAS KPYOUWHKa OpoMUCTOrO pa-
RHA — MeHnbme OymnaBouHoH rosoBKkuM. Ho Pamsaii nocrpouin
CBePXUyBCTBHTEJbHLIE BECH, TI03BOJAIONINE B3BeIMMBATh C
TOYHOCTHI0 /O 4YeTHIpEX MUWLIMAPHHHIX Hodeil rpaMma. Oxa-
8aJI0CB, 4TO 3TOro HemocrarouHo. I Torma Pamazait yBeamuna
BX 9yBCTBUTEINEHOCTH eme B 10 pas.

B xonne kommos Pamsait u Commu cyMesin u30JupOBaTh
raz — 0,4 ky6uueckoro mmmMerpa. PaGoras ¢ »THM Konu-
4eCTBOM, OHM CyMeJdH BBIACHUTH BCe €r0 OCHOBHBIe XapaKTe-
PUCTUKH: ONHOATOMEBEIH, XUMHYECKH HeNeATeJbHBIH, TskKe-
MBI, CHKEKAKMIMIACA OPHM BEICOKOU TeMIeparype... 3To U OB
HocAeAHMIT WICH HYJAEBOA TPYIIEL
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PaM3ait gan emy uma vurton. Pesepdopm u Hopu, T'useas
n [le6LepH, OTKPLIBIIAE €ro MPHMEPHO B TO JKE BpeMs, Hasbl-
Ball ero I0-pasHOMY: SMAHAIMSA TODHA, Dajusa, AKTHHUA,
Yepes HECKOJILKO JET CTAl0 ACHO, 9TO BCE 3TO — M30TOIH
ofHOro sneMmenta. B 1923 r. MempgyHapogHBIHI KOMHUTET IG
XIIMHYCCKHAM DJIeMeHTaM YCTaHOBHJ JUISI IOCNEAHETr0o HHepT-
HOTO Ta3a OKOHYATEILHOEe Ha3BaHUe — pajoH.

Hceenom — ouens peAxuil ras: npu HOPMaJBHLIX YCHOBHAX
1000 xyOGuuecknx MeTpOB BO3AYXa cofep:KaT aumb 87 KyOu-
9eCKHX CAaHTAMETPoB KceHoHa. UToOB MaTh IpecTaBleHue
00 aToM uiche, OOLIYHO NMPUBOJAT Taxoil npumep. Ecam 6u
MOMEeRYJILI Bo3AyXa OLIINM BHANMLI M IPOXOIWNIN Iepel Ha-
GiroaTeseM 10 OHOH B CCKYHAY, TO MoJIeKyJla aproHa IosB-
Jasjach Onl 1eped HOM Kamgele [BC MUHYTH, KPUIITOHA —
pa3 B 8 Mecsues, KCeHOHa — Mo TpollecTBHH D—6 Jer.

Ilpn BceM ToM aBCOMIOTHOE KOMMYECTBO KCEHOHA B aTMO-
chepe orpomHo. UToOLI 3arpysuTh WM IKEJIE3HOTOPOIKHBIE
HUCTepHLI, MOHaJo0ucA OBl cocTtaB AanHOM B 80 3eMHBHIX
3KBaTOpOB. e OBl mOE3[ OTHPAaBHICA B NIYTh CO CKOPOCTHI0
90 kunoMeTpOB B YAC, TO OTKPHITUA muTar6ayMa MPHUINIOCE Gbl
RIATh IOJHLIX YeTLIpe roja.

Cozepsxamne pajmona B 3emHoM artMocdepe — 6-10—18.
910, pazymeeres, eine Mensme. Ho HacKodanko Mennme? Tyr
MokHO o0oiiTHCch Gea mucTepH u miarbGaymoBn. Becws pajon
3eMHoil aTMocdepnl CBOGOZHO YMeCTHTCA B NHUBHOH Gouxe
Ha 230 aurpoB. A BecmTH OH Oymer HeMHoruM Gojiee HABYX
KHJOTPAMMOB, LU[PHMEPHO CTOJLKO, CKOJBKO oauH ToM Boiab-
nioit CoBeTeroll DHI[NRIOMETILH,

CnnowHas ¢M3uka

WreprHBic rasnl ne cayvaiino oTKPHITH mo3guo. OHu HaYHCTO
JUIICHBI 1IBeTa, 3amaxa M BKyca. OHU He BCTYHAIOT B 00bIY-
nple peaknun. OdcHL HOJro, MCUEPIAB BECh apCeHal XUMR-
YeCKUX CPeJICTB, XHMHKII 3aHUMAJNHNCh, B CYIIHOCTH, (PH3UKOI:
U3y9adu CTPOCHIle aTOMOB 3JEMCHTOB HYJEBOW rPYMIBI, n3-
Mepsulll ILIOTHOCTh M KPUTHYECKYI0 TeMIepaTypy, TeMIlepa-
TYPY KHIICHHA M KPHTHUCCKOE JaBIEHMUE.

Hamo ckasate, 4To HucpTHLIE rassl 9pe3BHIYAHO WHTe-
pecnl, ATOMLI BCeX 3JACMEHTOB IPYOOBI — OT TeNHA [0 Pa-
AOHA — MOCTPOEHHI YAIBHTENbHO cHMMeTpHuHO, VX 3IeKTpoE-
Hple KoH(Urypanuu IpefelbHO 3aMKHYTHI W MaKCHMAJBHO
TIPOYHEL.
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OGBIYHO HPOYHOCTH CBA3eil MeKAy BHEHIHUM DJICKTPOHOM
I aTOMOM U3MEPAIOT HOHM3ALMOHHBLIM MOTeHIKaJIOoM. Ero Be-
MIMHA JaeT mpefacTaBienue o6 »HepruM, KOTOPYHw Hafo 3a-
PaTHTh, 4TOOB OTOPBATH HIEKTPOH OT aToMa. ¥ HMHEPTHHIX
1230B IOTEHI[HAJ BBIMIE, 4eM Y JIOGOr0 JIPYroro XMMUYeCKOTro
smemeHTa. [losToMy aToM reius HecpaBHEHHO MpoYHee, Ha-
IpEMEep, YCTOHIMBONH MOJEKYJb BOMOPO/ia HMIAU as30Ta.

C TOUKM 3peHUA DHEPreTHYECKOH aTOMy WHEPTHOrO Trasa
IPOCTO HEBHITOJHO BCTyOaTh B peaknuu. UTo6e oTopBaTh
JMEKTPOH OT aTOMa M MHOCTPOMTH XMUMHYECKOe COeJUHEeHHe,
10 BJIOKUTH B ONEPaUUNI0 COTHH KIVIOKAJIOPUM 3HEPrau Ha
¥oib. A TaKo#l U30BITOK DSHEPrHHM paspymiaeT MoOJIeKyJy,
¥aK OBl B3pHIBAsA e€¢ U3HYTPH.

O6namaa moYTH OJMHAKOBBIMH XMMUYECKUMH CBOACTBAMM,
IHePTHBIE Ta3hl BO BCEM OCTAJILHOM COBCEM HE IOXOMKI MEKIY
w6oil. ITO HOHATHO: B MEPUOJNIECKOIN CHCTEMe UX OTHeNAT
JpyT OT [pyra uejsle mepuoisl. Ecam atoM reius uMeeT RBa
MEKTPOHA, TO aTOM KCeHOHAa — 54, pamoHa — 86.

Tesnnii — ras oueHp JerKnii M DPEBOCXOAHO NMPOBOAUT Ten-
jo. Kpunron, KceHoH M pafoH — caMble THAMKeJble M3 ra3oB
i 061alal0T MUHHMAJBHOM TemIomposogHOcTh0. Temmora mc-
lapeHns KceHoHa noutu B 150 pas Goasmre, wem renus. Kpu-
mYecKas TeMmepatypa reaus (Muayc 267,9 rpafiyca) Gauska
x aGcolloTHOMY HY/II0, KPUTHYECKAdg TeMOepaTypa pajioHa —
wmoc 104,5 rpagyca...

B cBoe BpeMsa aHIIMICKMIL IOMOPMCTMYECKMI KypHAX
{dlaAgy OTKIMKHYICA HA OTKpPHITHE Teaus 3a0aBHOIl KapMKa-
rypoit. Tenmit — sxurenr Conmma, ysmaB o6 5TOM coGHITHM,
socrumnaet: «Hy BakoHenm-1o oHM Hamuiw MeHa m Ha 3eMael
dt0 mamioch goctatouHO HoAro! CKOJBKO Ke BpeMeHH Ipo-
iifeT, MOKa OHM AOrafgalTCA, YTO €O MHOM menarn!» Horagare-
tA GBIIO HEeTPYMHO: Y OYeHDb BHIPA3UTENLHBI CBOHCTBA HHEPT-
msix rasos. IlpoGieMa cocTosia B JAPYroM: Ha NPOTAKeHHU
MHOI'MX JIeT MX Ha3pIiBaJIM He TOJHKO MHCPTHBLIMH, HO M pef-
tamu. Kasalmoch HeBepOATHHIM, YTO PEIKMe IIIEMEeHTH YAACT-
¢4 HOJAYIATEH B TAKUX KOJIMYECTBAX M O TAKOH meHe, KOTOpLIe
H03BOJIAIOT HCIONL3OBATH MX B CKOJIBKO-HAGYADb INAPOKHX
IPOMAIILJIEHHEIX MacmTabax.

Tenuenniit gupmmxalbapr Hax JloHDOHOM OLUT HEPBHIM CBY-
JeTeILCTBOM TOro, YTO HEBO3MO)KHOe — Bo3MokHO. CTpambt
AaTanOTH, BCTYHNUBMUE B IEPBYH MUPOBYIO BOMHY ¢ 3aIacoM
rennd... 2 KyOudecKix MeTpa, yKe K KOHI[y BOHHEI pacmoa-
ralu coTHAMHE THIcad KyGomerpos. B 1959 r. 8 CIIIA paGora-
10 RATH TeJHeBLIX 3aBOJOB IIPOM3BOMUTENBbHOCTHIO 17 Mmi-
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anosoB Kybomerpos. Kpyumnic HCTOUHHKH TelNns eCTh W B
Hauleil crpane. Fennii y Hac nofiy1aiotT M3 rasoB «CYXHX» Mec-
TOPOIKJICHUH M MONYTHBIX HepTAHMIX rason. [emmit moOuiBalor
ceitnac o Opaunvu, Anrauu, Beabrun u Jpyrax cTpamax.

Boobue TepMun «peakuiiy oKasajJcs He OUCHL YIATHBIM.
Pajon, peitctsuTteanno, pemuaiumnii raz. C noimsiM oCROBa-
HUeM MOryT OBITL HA3BaHBl PEAKHMH KpPHUTOH H KCeHOR,
XoTd no alCoMOTHOI BeJMYIHe 3anacsl HX B artMocdepe
(coorserctBenno 16,5 m 2,2 MwuImapma TOHH) XOCTATOUHHI,
uTo6rl 0Gecneunts HOTpefHOCTH YelloBedYecTBAa Ha Heompeje-
JMEeHHO JOJITHIl CPOK.

Yro,KacaeTca oCTANLIBIX 2MEMEHTOR IYJAEBOM TpYTIBL, T0
BOBMOKHOCTH MX WOIYUEHHsa MPAaKTHIeCKH HeorpaniIcHHs,
CTONMOCTE NCBEJMKA M NMPOI0KAeT CHHKATBCA. ITO 0ccOeHHO
BepHO JUIsL aproHa, KOTOPLId yiKe ceilyac NPOU3BOLUTCA B fle-
CATKAX MINIIHOHOB KyGoMeTpoB, W KOOBIYA €r0 CTPEeMUTENBHO
pacrer. Hanpumep, ¢ 1951 mo 1959 r. suimyck aprona B Co-
serckoM Coroze yseanunics B 10 pas, a 3a mociequue rojast —
Goanece yem B 100 pas.

Tyt sago nMeTs B BHJY JI0GONEITEYI0 TOAKOCTH. HuepTHbe
rasel, KaK IpaBRJIO, He BCTYHAOT B COCAWHEHHUSA M MOTOMY,
Kak Osl X e MCIOJb30BANH, BO3POKAAIOTCA M BHOBBH IONa-
naioT B Bo3ayx. CiemoBaTesbHO, 3amachl MX He WMCTOMANTCA.

CoBceM IO-HHOMY pucyetcd remeps u cdepa mpuMeHEHUH,
Tennit coXpaHUJ CBOe MOJOMKEHME OCHOBHOTO CPECACTBA BO3-
ayxonmasanus. HeympasiseMmsle @ IpHBABHBIE AYPOCTATH,
mapsl IIA METEOPONOTHIECKAX 30HI0B, MHOTOUXCIEHHEIE KOH-
CTPYKOMH AupmKabueit (moka oHW, OpaBRa, CYHECTBYIT
JAImb B OPOEKTaX) — Bce 3T0 reamid., OH mpuBAEeKaeT M BOJO-
Na30B: HCKYCCTBEHHBIA BO3MYX, IMleé a30T 3aMEHEH TeJHeM,
pesko CHMKaeT OHOAaCHOCTH KeccoHHOH 6onesnu. «[enmuepmnit
BO3AYX» BpauUM PEKOMeHAYIOT COJBHEIM: OH BECUT Tropasfio
MeHsme 06BLIIHOTO ¥ MM Jerde AplmaTh.

Ho ocHOBHOM uOTpeOHTENb TelHA — METANIYPrvs, Maiy-
HOCTPOCHNME, ATOMHAA M paKeTHasA TeXHUKa, aBUWamms, Mop-
ckoii paor. EctecTBerno, galeko He Bce 3[leCh CTaJ0 JOCTOA-
AreM raacHoctd. ONHAKO W TO, 9TO MB 3H3€M, SBYYHT BHY-
MATEeALHO.

B atMocdepe rexns BeIyT 2J€KTPOAYTOBYI CBapKy H Ha-
mIaBKy MBornx Meramnos., Hampumep, Ha MocKoBcKOM TpYO-
BoM sapofie ¢ 1959 r. TpyGu Gonmpmoro AmaMeTpa H3roTOBIA-
10T CBapKo#l B cpefie reJusa. JTa jKe cpela HeoOXOmMMa AIA
A3BlicUeHAN THTaHA H3 DYHN, ®0O0 pacOdaBiAeHHBIA MeTanx
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aKTHBHO B3amMoOfeiicTBYeT ¢ rasaMum aTMoc(epbl — KUCIOPO-
JIOM, a30TOM, ABYOKHCBIO YTiepoa.

B parkerax m ympaBiseMBIX cHapsagax cMaToiil reamii BLI-
moNHseT PYHKIUHN «TOJIKATEN» — MOTAeT TOWIMBO B KaMepy
cropaana. IemneM racaT onmacHbie TtosKapoi; B ero aTMocdepe
CyImaT B3PLIBYATHIE BEIIECTBA; KOHCEPBUPYIOT NWIIEBLIE IPO-
oykTel. OH He3aMeHHM IIpM HEKOTOPHIX Hauboliee ACIAIKATHHIX
omepamuaX B aTOMHOI TeXHHUKe. _

OcHoBHaA 9acTh JIAMI HAaKAJIMBAHUA 3al0JHENa aproHOM
(o6Bumio B cMecn ¢ asoToM). Eme aydmie, ofHAKO, KpHIOTO-
HO-KCeHOHOBasg cMech. Ee mpuMeHeHMe yBeIWUYMBAeT CBETO-
Byl orgayy Ha 25 — 30 mpollenToB. ADProH HaXOZHUT HmpHME-
HeHHMe B MeTaJayprim @ Metamioo6paborke. Bce Gomnmee
pacumpocTpaHeHNe, B YaCTHOCTH, TOJAy4aeT aproHHO-KYroBag
¢BapKa.

HemoBropuMeiii 06MUK COBpeMeHHOMY TOpOAy TpHAALT
mpexae ncero HeoH. OpaH)KeBO-KpacHHI cBeT HeOHA — OC-
HOBHO# mBeT pexjgaMsl. Ero pasGaBisiorT APYTHEMHU IBETaMH:
rony0sIM — KCeHoHa, roly6oBaTo-3eIeHBIM — KPHUITOHA, raM-
Moit — ot roiyGoro o PpnoaeTOBOrO — PTYTH...

Heoun suimonmser m oco6pie ¢pyRKmun. OH HCMOML3YeTCS
B DJIEKTPOBAKYYMHON M MOJYIMPOBOLHMKOBOH TeXHUKe, B CH-
THaJbHBIX ycTpoiicTBax. HeoHoswlii cBer — cBeT MagxoB. O
JaJiexo BUAEH AasKe B TyMaHe.

Ilpumenenue pamoHa OrpaEHYEHO IOUTH HCKIIOUATEND-
H0 naGoparopuei. Ho cBoiicTBa ero yHMKAJbHBI — CaMBIH
pemKmil, caMblii pacCcesHHBIH, CaMBI TSAMKeJbld, CaMbiii TOK-
CHYHbIA, caMbIi JOPOroii M3 ras3oB, CO3NAHHBIX IIPHPOJOL.
BupoueMm, B mocienHee BpeMA OH HAXOAAT H HPAKTHIECKO®
NpEMeHeHHEe: HHYTO/KHBIE €ro [03bl ONpPeAeNAlnT JedeGHO®
mefcTBHE PajOHOBBIX BAHH.

HNarepecHo, d9ro BCe MHEDPTHBIE Ta3k MAEHCTBYIOT Ha
qej0BeKka Kal HAPKOTHKH. B ¢MeCH ¢ KHCIODOIOM OHHY BHI-
3BIBAIOT ONBAHCHME 6ojiee CUILEOE, TeM AalKOroNb. AProH
NOrpy’KaeT dYeloBeKa B IAyOOKMit HAapKOTHYGCKHH COH IIpd
napiaeanu B 11 armocdep, kpmnTor — mpm 3,5 armocdeptr,
KCeHOH — NP NaBjeHNH HUKe aTrMocdepHOTo.

Ho xax mm Beauxo ODpoMBINUIEHHOe 3HAYCHHE WHEPTHHIX
rasos, ele BajKHee, MOMKAJYH, Ta pPojib, KOTOPYIO OHM ChHITpa-
I B NOCTH)KeHAW TIYyOHHHBIX TallE MaTepud, B OTKPHTHE
HOBBIX, COBEpIOICHHO HEOKHAAHHHIX €e CBOICTB.
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B crpaHe ynbTpanonspHbix
Temneparyp

Ve B rayGokoit [peBHOCTH dWeloBeK OOHApYXHHI, dTO
arperaTHOe COCTOAHWE BeIm[eCTBA 3aBHCUT OT BHEIHHX ycC-
aosmir. Ilpespamienme BofmBl B JIeX @ map — He TOJBKO Ha-
rIAAHBIA, HO JKN3HEHHO BaJKHBIA TOoMy mpuMmep. B ob6mem
BUfie aTy 3asucuMocth cdopmyianposan A. JlaByasne. Bmep-
Bhle Ta3 (amMMuax) Gel1 cmumen B 1792 r. rOMTAaHACKHM
¢msuxom M. pam Mapymom, satem M. Dapapeit, mauunas
¢ 1823 r., mepesen B KHAKOE COCTOSHNE XJIOP, CePHHCTHI
¥ YIJIeKACTBIA Tra3bl

910 6BUIO CPABHHTENBLHO HPOCTO — MPOMEKYTOIHBIE Tra-
3l CHKIDKAIOTCA OpH He CTONb YK HH3KOM TeMmeparype.
Yrofbl nepeBecTH B JKHAKOE COCTOSHAE UCTHHHBIE Tasbl, mo-
tpe6oBamocs Gomee 50 mer. Toavko B 1877 r. P. Ilmkre m
JI. Kanpere mMoMyYmiM SKMAKMI KHCIOPON M JKHAKMH a30T.
N mume B 1895 r. cuikeHEme BO3AyXa B HPOMBIILIEHHBIX
Mmacmtafax ocymecTsun Hemenkmit mEenep K. Jlumpe.

MMmerno stn paGoTH — MCXORHAA TOYKA HYTH, KOTOPHIX
mogsen K alconiorHomy mymo. Hainere momor caywait, Om
paboTall ¢ aleTHIEHOM, CTPEMACH HEPeBeCTH €ro B KHAKoe
cOCTOgHEME C mOMOmbI0 BhicOKoro (mo 60 aTtmocdep) nas-
memna. Opmako mpu 50 armocpepax ammaparypa pmana
Teub, B CKMKAEMBIl Ta3d CTaJ NPOocadMBaTHCA Hapysy. Bru-
MaTeTbHO HaGIIOfas 3a TOACTOCTEHHBIM CTEKIAHHEIM COCYAOM,
HKanvere ycnem saMeTHTB, 9TO B COCY/€ MEJABKHYJIO M MIHO-
BeHHO MCYe3no Jerxkoe obmauxo. CTomb ke MTHOBEHHO BO3-
HHKIAa M OCTalach MBEICHb: OGIAYKO — PEe3yIbLTAT PEe3KOro
0XJIaKNIEHHA, BHI3BAHHOTO NANCHHEM JaBICHH.

Kanvere pemms Be cnemmuTh ¢ BeiBogaMu. O6Gaako Mor-
J0 UOABHUTECA M CIyYaiilHO, NP KOHAEHCAUWH HAPOR BOUDL
OE DoBTOpUN OOHT ¢ alCOMTHO CYXHM aleTHIeHOM, Ha
ceil pa3 co3HaTeJbHO BHI3BaB yreuky. U cHoBa yBmumesn 06-
aauxo. CnyvaiiHas MbIcAb copMUpOBaZiach B Hielo: Ha 5TOM
apdexrte (ero Ha3HIBAIOT ApocceanmpoBaHmeM, minm 3>ddex-
toM JIxoyas — ToMcoHa) MOMKHO NOCTPOHTEL HOBBIH MeETOX
CHKIKEHHST Ta30B.

Hanrere mompoGoBadl TakmM cmocoGoOM OXJAfHTh KHCIO-
pox ® DoXydmn sAcHo BmguMoe obaaro. Coobutenme Gpuio
nepeflaHe MapWKCKoHl AKafeMHHn HayK M TPOYNTAHO Ha 3a-
cemamnu 24 mexaGpa 1877 r. Cpasy Bcien sa Tem, ofHaKo,
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cexkperaph akamemmm M. [loMa ormacmi TejerpaMMmy 13
Henmenps: «CerogEa noxyYeH RUAKANR KUCIOPOX NpPH JaBje-
anz 320 armocdep m Temmeparype Mmunyc 140 rpamycos
Heancus, MOCTHTHYTOH ¢ TOMOIOLIO CEPHHCTOH M YrodbHOM
xucaor. Payns IHMuxre».

IMukre men cosceM muoit poporoit. OH ocymecTBIsn
CHEJKeHHe B HECKOJbKO sTamoB. Hamublii mociaepylomuii ras
OH OXJa’KOall ¢ MOMONIbI0 MNpexgbimymero. Meron, noayaus-
WK BOOCHEACTBAN Ha3BaHHE KacCKaIHOTO.

Mesxxay tem, opopmoimskas onbiTh, Hanvere 31 meraGps
wonyund kagkuii azor. Tak ®» TedeHme Hepmesam OBLIa B3ATa
TNPHCTYIOM NepBafg TBePABIHA XOJIOJa.

JloGonbiTHO, YTO XOJNOAWJBHBIH ANNapaT, MCIOIb3YI0-
muit, B cymBocTH, TOT e 3¢Pdext, Obur 3amatenroBan Cu-
mercoM eme B 1857 r. Huxomy, ommako, e mpumuio B ro-
J0BY, 9r0 obiauxko Kaabere mMeer 4ro-To 00mMee ¢ mopimHe-
Boli xomoaumanuoit Mamuneol CuMenca...

B nepsoit monmopume XIX B. MHOrme COMHEBAJIHCH, 9TO
CHIDKeHHe IOCTOAHHBIX ra3os BooOufe Bo3Mo;xHo. Maiina
@apageil, NHTABIIANCA NPAMEHHTh CBOH METON K KHCJIOPO-
Iy, a30Ty W BOJOPOLY, He OGHAPYKWI HH Majedmux npu-
3HAKOB CKIDKEHHs. IMe NIOrpy:Kaj NUIMBIPHL ¢ 3THMHA Ta-
saMy Ha MIyOMHY B MHIJIIO, Ifieé JaBjleHHEe NOCTHraeT HOUTH
200 armocdep. I'as ocramca rasom. B 1844 r. Berckmit
ppau Hatrepep paspaGoran m BMecTe ¢ MPOCHABICHHBIM Me-
xaaukoM HpadroM mocrpomsi KoMnpeccop, pasBUBaBIIA
naeieane B 3 Thicadm arMocdep. OH-TO M HOKaA3ad, 4TO Aa-
JKe NP HTOM — HECHBIXaHHOM B Teé TOZBl — JaBJICHHH KHC-
JOpOI He CIKMIKAETCH.

B mectugecarsix — cemupecateix rogax XIX B. ¢pan-
uys Ilapns Hawesap me sma Typ, mpmamgen Tomac Jmapioc
v noiaax 3urMymn Bpo6resckmil BBenIW NOHATHE KpUTHYEC-
roit Temmepatypsl. C Toro BpeMeHH (a OCOGEHHO moOCHe
yenexa Ilmkre u Hanvere) meccmmuam cMmermiuca Geaymepix-
HLIM onTEMH3MoM. Hasaloch, mo TOit e — ONHAMKABL OTpa-
60TaHHO — cXeMe JIerKO YHACTCA TepeBecTd B KHUAKOe CO-
cropAne a060il, caMblii HEMOKOPHBIH ras.

Cxopo, omHaKO, BLIACHAIOCH, YTO KPOMEe NMpaBuWi GHIBAIOT
¥ MCKIYeHNA. DOJLIOAHCTBO ra3oB NpPM PaCUINPEHWN Keii-
creaTeNbHO oxdakgarorca. Ho Bogopon, Heom m renmit Be-
Iyt ce6a BOmpeKH MpaBMJIaM: OPH PACUINMDEHAW OHH Harpe-
paforca. Jla ®m HamBHO AyMaTh, 9TO PAa3HUIA MKy MHHYGC
180 u mmmyc 240 gmcro apndmermueckas. Uem Oamme K
abCONIOTHOMY HYJIO, TeM TpPyAHee Ka)KABLH Imar.
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1 cenradpsn 1894 r. momnomcras «TaiiMcy onmy6ankosana
urTepnnio ¢ upodeccopom Hopodescrkoro umeruryra [Krem-
cou [poapom. [Ipoap nosom oOTIMU3MA: OH HE COMHeBa-
eTcA, YTO CyMeeT B OAuUIKAlIINEe MeCANS! MOMYIUTD KUIKHIA
ruciopon. OH onucan KOPPECUOHAEHTY OYTh, KOTOPHIM Ha-
MepeH HJTH, It 3aABMI, YTO CIKIIKEHHE BOJAOpONa — TOCHe/(-
Hill mar Ha nyTM K aOcoNioOTHOMY HYJIIO.

Hu omno us otux npepckasammit He cOsimoch. sHupsmit
nogopon lnicap moaydmn depes3 YeTHIpe Iofla M COBCEM Opy-
ruM cnocoboM. Ha nmyTtH K afCONMOTHOMY HYTI0O BO3HMK elle
oiMA Gaphep — RUAKAH TeJui, mpeoioeTh Kotopwii [proa-
py He ypanocn. Jla u caM nmyTe oxasaimca Kyma Goxee Hoi-
[HM I CJOMRHBIM, 9eM OH AyMaJl.

Hsxemc dproap 611 veloBeKoM He3zaypAnHBLIM. Maagmmuii
cbid B GONbIIOIl ceMbe HEeOOraToro MpJaHANA, OH BCEM, 9ero
moctur, 6blm o6snsam cebe. Hecarameramit [Imemc nposammi-
¢4 1of Jel, M 3TO HaBCErJa MOAOPBaio ero 3moposke. Ho om
ROKHI 10 30J0TOHl cBaAsGBl W WIpad B 3TOT [eHb Ha CKpMO-
Ke, KOTOPYI0 CHeJdaj]l caM enie MajpumkoM, B 1854 r.

'n6xuii yM, IOYTH CBEPXBECTECTBEHHOE MCKYCCTBO JKC-
nepuMeRTaTopa, OJecTAmiag BSPYAMIMA — BCe OTH KagecTsa
CeJaNH €ro ONHEMM ¥3 [HOHEPOB KpPUOTEHHOM TeXHHKH.
Keratn, m cam tepmun (or rpegeckoro kryos — xamon), u
sHaMeHuTHIT «cocyn [sioapa» upmHAAIeKaT eMy.

R xomnmy XIX B. 68110 yse ACHO, UTO KazaBIOUIiCA He-
opeofloIUMBIM Oaphep MOKEO o0oOfiTH, BOROpPOA M rexmi
MOJKHO 3aCTaBHTh TOAYAHATLCA OPABHIAAM: JAJIA 3TOTO He-
00X0MMO THIUL NPEeNBAPHUTEILHO OXIAJATH WX 0 CPABHE-
TeJbHO HH3KOIl TeMmepaTyphl.

Havaxack, ta npocTHTCA HaM 3TO HeHaydHOe CAOBO, dop-
MerHas tomka. Oxsmesckuii B Hpaxose, Kamepamar-Onuec
B Tomnangunm m Jpioap B ARMIAM CTPEMAJACH HEePBHIME
opuittn Kk ¢mEnmy. B stoM cocrasamum mobemma Hwioap:
10 man 1898 r. om momyuma 20 ky6mwecKux CaHTAMETPOB
MHUOKOTO BOmOpOna, a vepes zasa nHa Hopomesckoe ofme-
CTBO cAymajio ero OiecTaAmiee COOGUmeHWEe ¢ AeMOHCTpamuei
ombiToB. Uepes HECKONBKO MeCALEB OH CyMeX IOJAYIATH
tBepAuil Bogopon. Temeppr oTr aGCoNIOTHOrO HYJAA ero orie-
aano scero 14 rpamycos.

Ho renmernii Gapbep ymopHO He pmaBaica. 9 mions
1908 r. opamno maBectme, 910 AokTop Hamepmmar-Ommec m3
JleiiileHCKOrO YHABEPCATETa OCYMIECTBAN OKHIKCHHE TejHdA.
Ot atoro nopaskennsa J{ploap me cMor onmpaBUTLCHA BCIO CBOK
ele NOCTATOTHO HOJITYI0 RH3HE...
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Hror, ogmaro, Oslii ray0oko saxomoMepen. Harynnmmn u
macreperBy Jipioapa Hamepamur-OHHec NpoTUBOLOCTABHI CH-
cTEMY, CIOCOGHOCTH BEJIWKONENMHOro oprammsaropa. Ero sma-
Mennry naGopatopuio B Jleiiiene (ee mAupexTOpoM OH cTaJX
B 29 jer) Ha3LBalOT NEPBOH MOIENBLI0 HAaYYHO-KCCJeNoBa-
reanckoro uHeruryTa XX B. O oprammsoBan npu naGopa-
TOpMH IOKeIY npuGoprncToB m crewidopysos. Cran wamasath
CBOH JKypHAQJ — HACTOABHYI0 KHHIY BCeX, KTO 3aHHiIalics
xpuorenHoil Texnnikoit. IlepBas XOJMOAMALHAA YCTaHOBRKA,
nocrpoenHas B 1892—1894 rr., Gouia copoexkTHpoBaHA B
pacyeTe cKopee Ha Oygyimee, 4eM Ha Wacrosmiee.

KRaxk B csoe Bpemsa Jlaryasve, Kamepaunr-Ornec Be T10-
pommicsa. #Hugkmii BOAOPON B OIMYTHMBIX KOJAMYECTBAX OH
monywun gumb B 1906 r., Ha BoceMb JseT mnosske [lpoapa.
C »Tor0 MOMeHTa Hadvajach AONrag W TMATeJNLHAA NOArO-
TOBKa K HITypMy rexmeBoro Gapmepa. lle ynmuBuTeanbuo, 4TO
ONUCAHAE DKCMEPUMEHTAa BHIJEPIKAHO B TOHAX SINYECKHX.
9 mions — apTHITepHiicKas MOJArOTOBKA — HOJXYYEHO 79 JAT-
poB Eakoro Boagyxa. 10 miosns, 5.45 yrpa — mrypm Ha-
gaxcs. 13.30 — ommxeno 20 nmrpor Bomopoma. 16.20 —
BKAIOYeHa cncTeMa nupkyasanuu reiaus. 19.30— pesyabratos
HeT, BOEYATIEHHE, YTO TIONBITKA OKOHIMIACh Heygadeid.
20.08— opunr m3 mabGaiomaTeseit MpeNJIOKHMI OCBETHTh COCYT
cam3y. llomBmnca sACHO BHAAMBIAI  yPOBEHDL JKHAKOCTH.
B nepsom e sxcnepnmente Gsuio moayueno 60 xkyOudgeckux
CaHTAMETPOB JXHIKOIO TeJIrsi.

B ronme onsita Kamepnurr-OEEec mpeanpuHAN NONEIT-
Ky DOMydYHTh TBeP/BI remamit. ITo eMy He yaadocek. He yma-
BallOCh M IMOTOM, KOrma OH fomen mo TteMmmeparyps 1,38,
a sateM u 1,04 rpagyca Kenpsuma. He nommmas npmameb
3TOr0 CTPAHHOFO fBJEHNA, OH, OJHAKO, 3acTaBuiI cebsa oT-
CTYNIUTh W Iepemes K CIefyiolieMy NYHKTY HaMedeHHOH
nporpaMMbl — K ICC/e[OBAHUIO CBOMCTB MeTa/UIOB OpPH Te-
IAeBOi TeMmepaType.

OBBec H3MEPHJ DIIEKTPOCONPOTHBIEHHE 30J0Ta, IJIATH-
HBl ® B3AdcA 3a PTyTh. U TyT Bavaamch HEOKHIAaHHOCTH.
28 ampeas 1911 r. om coo6mun Hmpepnampckoit Kopones-
CKOMl aKajeMHH, YTO CONPOTHBJACHHE DPTYTH MOCTUIIO CTONb
MaJoil BeJWIHHEBI, 4TO «IpHOGOPHI €ro He OOHAPYKIINS.
27 Mas coofimeBHe OLUIO YTOYHEHO: CONDOTUBICHWE DPTYTH
majjaeT He INOCTENEHHO, a pe3KO, CKAaUKOM, W CHHM{AaeTcH
HaCTOIBKO, YTO MOYKXHO TOBOPHTH 00 «MCUE3HOBEHHHM CONPO-
THBJICHAAY.
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B crartee, ony6amkoBammoit B Mapre 1913 r., Ommec
BIepBHe yOmoTpeOMT TepMUH «CBepxmpoBoamMoOCTh». Eme
vyepes 10 meT oH KOe-9TO HAYHET MOHAMATH B BTOM CTpPaH-
goM sasiennu. Yepes 50 mer sBinenue Gymer oGbAcHEHO,
XOTA ¥ falexko He mojimocThio. Heckoanxo pas Ommec Ha-
fmomal W apyroe NOCTATOYHO CTpaHHOe SABAEHHE — HEOOBIU-
HO BHICOKYI0 noasmxBocTh reada. Ho sto yxe Oblro Ha-
CTONBLKO HeectecTneHHO, 9To OHHeC ma’Ke He IBITAJICA UTO-
TO HOHATH.

On npopomkan cBol JHHKIO — Bce GiamKke K abcoiior-
momy mymao. IloansoBajcsa oH, B CyMHOCTH, ONHAM METOXOM:
9T06L yMEHBIINTH JaBJeHie MapoB KAJKOrO TeIHs, CTaBWI
Bce Gomee Mommbie Hacochl. B komme kommos OHHec momien
no 0,83 rpagyca Henwpuma. Hasaaoce, 310 mpemen. Ommaxo
B anpede 1926 r.— guepes aBa MecAma mnocie cMeptH Ha-
mepnnar-Orgeca — amepEKaHCKEi  mpodeccop  JlaTumep,
passEB mAeo Kamaama YmiabaMa JKuoKa, NMpenyioKuMa Ho-
BB cmoco® oxma)kmenud — marAmTHEB. B 1956 r. ®pen-
cuc Comon m3 Oxcdopma mnonyamn temmneparypy 0,00001
rpagyca Heapsuma, amme Ha OgHY CTOTHICAYHYI0 Tpafyca
BbIle a0CONIOTHOrO HYJIA.

Ho me menee mopasureavao apyroe. Ilpomao memwix Tpu-
ARATH JIET ¢ MOMEHTa CXKIJKeHHMA rejudA, Npe:kae 4eM ObuLio
OTKpPHITO HauboNee HK3OTHYECKOE €ro CBOMCTBO — CBEpX-
TeKydYecTh. 3a ®TH rofbl OPOBOREJIHMCL THICAYN SKCHEPYMMeEH-
TOB, MHOrHe HaONIOalin UOPA3HTENbHOE U3MEHEHHE CBOIMCTB
renua. M TombKo ofgHasKEBI Tpymma KaHAACKHX YYEHBIX OC-
MeJIBNach NPUBECTH ONMCAHUE, PEMHUTENbHO OTKA3ABIIHUCH OT
BoiBOOB. «[IpaBunbHOE 3aKNIOYeHHE OTHOCHTEALHO HOBOTO
ABIeHAA,— OCTOPOKHO SaMeTHJIH OHHU,— HETPYAHO CJeNaTh
AaKe CTYNEHTY nepporo Kypca. Ho ammnb apeiible U OnBITHELIE
¢usukn B3aaA 6bI Ha ce6a CMeJIOCTL BOONHE CEPLE3HO mpej-
HONOKATH, 9TO TEIIOHPOBOAHOCTh JKUAKOCTH BHE3AaNHO yBe-
INYABAETCA B MHJUIMOHBI pas».

B mawane 1938 r. suypman «Nature» onmyGmumkoBaa nBe
cratou: coserckoro ydemoro Il. JI. Hanuumm m Annema n
Muzenapa nz HemGpummckoro ymmBepcureta. U peaynwra-
TH WX OUGITOB, M BBIBOABI COBNAJH: TOTOK JKAJKOTO TeJHsA
OOYTH COBePHIeHHO JHUIIEH BA3KOCTH. Hanume upuBapie-
JKAT M CTaBIUAIl OOMENPHHATHIM TEPMHAH «(CBEPXTEKY4ecThb).

Moxer uokasaThCA CTPAHHBIM, 9TO CTOJhL pasHBIE aH-
caMGuyu, KaK aTOMBl redud @ CBOGOJHLIE JJIEKTPOHBI MeTal-
aa, senyT cebn ommHaxkoso. Ho B ToM-TO m cocromr Beau-
Yaiilee 3HAUEHWE OTKPHITHA, 9TO OHO UO3BOJMIO CBI3ATh
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06a sABIeHHEA (CBEPXIPOBOAEMOCTH — 3TO CBEPXTEKYYeCTh
SIEKTPOHHOIO IOTOKA B IPOBOJAHEKE) W BBeJO HAC B Tail-
HB KBaHTOBOrO MHpa, B caMble TJIyOHHBI CTPOGHHA BeIe-
CTBa.

Ceiigac eme TPYMHO OPEJCTAaBATL BCE IOCIHEACTBAA BTO-
ro OTKpHTHA. BOT JMIL HECKOABKO HANDABIEHMH, B KOTO-
PBIX YyiKe IOCTHTHYTH OHMIyTHMHe peayasrarsi. Cosnamul m
pa0oTaloT CBEepPXNPOBOAAINAE MAarHUTHLIE CHCTeMHBI ¢ YHH-
KaXpHbIMA xapaktepuctuxkaMn. @upma «Jlokxmn», mampn-
Mep, NIOCTPOMJIa DIEKTPOMArsHMT, KOTOphiit Becur 85 Kmio-
rpaMMoB I JaeT MarENTHOE mojie 15 THICAY apcTen.

Kpynmeitmue cBepxmpoBopamue MarHATH ¢ mojeM 30—
40 TeICAY apcTen m pasMepoM mopAnka 4 MeTpa yke pabo-
TalOT B pAfe YCKOPATEALHBIX Jdabopatopmit Esponbt m Ame-
PHEH, CO3aHK MarHUTH ¢ moaem Ko 170 rsicaw speren.

Beayres paGoTsl 1o CO3TaHMI0 KPYNHEHDINX 3JIEKTPAYe-
CKAX MamuH — Typ6o- W THIPOrEeHEePATOPOB CO CBEPXIIPOBO-
JAINUMA CHCTeMaMH BO30yRAeHAA.

CBepXnpoBOHUKA OTKPHIBAIOT COBEPHIEHHO HOBEIE BO3-
MOKHOCTH TPH CO3TAHMH BBIYACAATENbHHIX MammuH. Tox B
CBEPXMPOBOJAINAX CHCTEMAax — HMJealbHOE 3aNOMHHAKIEE
YCTPOHCTBO, cmOCO0HOE XPAHUTEH KOJOCCAJBHOE KOAUIECTBO
NMaHHBIX I BBIAABATh UX ¢ (aHTacTHYECKOH cKopocThio. Hysm-
Hag mAEgopManuA Moker ObITh Bhigenena m3 10'! ee epm-
mun B revenme 10~¢ cexymami!

Ve monryuens! cmiaBbl, COXPAHAIOIHE CBEPXIPOBOH-
mocte mpm 18—20 rpagycax Heansuma. Coagamme semme-
cTBa, Koropoe oOxafano 6Bl CBOIICTBAaMH HPH TeMIeparype
xora 681 B 100 rpagycop Heanpmua, mpmBeso 651 K peBo-
monmm B dnektporexauxe. CoBpeMeHHAg HayKa CYHTaeT,
4T0 3a/lada pealibHA, a MOCIEGACTBUA €€ DPEeIUeHHs OupPefelar
OJIHHM CIOBOM — (paHTaCcTHYECKHE.

Korpa cnswui npocHercs...

Naeprabie — mHEPTHH. JTa OYEBHHAS HMCTHHA, YCTAHOBIEH-
Hag PamazaeM B CaMBIX HepBBIX ONBITAX, NPOBEpPANach C
tex mop Gecumciaennoe wmciao pas. Haskerca, me 6bImo Be-
ImecTBa, ¢ KOTOPHIM X He mpoGoBajam OBl coefmHATH, Pe-
3YJABTAT OCTABAJICA NMPEHHEM: WHEPTHEIE CHOBa H CHOBA TOJ-~
TBEPIKAANA CBOI0 NOPA3HTEJBHYI0 XMMWYECKYI0 IMacCHBHOCTD,
KOCHOCTb, 0e3eATedbHOCTD.
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OcHoBHOE CBOHUCTBO DIEMEHTOB HYJIEBOH TIPYIIBI JIETKO
661510 ofocHOBaTL M TeopeTHmYeckn. lloHOCTHIO 3aKOHYEHHad,
coBeplicHHAA CTPYKTypa 2JeKTPOHHBIX ofonoder. Ilpoumeii-
mwasg ¢BA3b MEKNY SIAPOM ® oJeKTpoHaMn. MancHMalbHbLA
HOHH3aMHOHHBIM TIOTEHNHAJ., OHEPreTHYecKkas «HEBHITOfl-
HOCThL» PEARKLHI...

Bee tax. Opgmako e u y 0e3ayKOpH3HEHHO NPOYHOMN, OT-
ANYHO cOalaHCUPOBAHHOH KOHCTPYKIUH, T/l DPAKTAKA ONH-
pallach Ha TEOPHIO, a TEOPHA UOAKPEINIANACh NPAKTHKOM,
6LiIm cBOM MajenbKme cjiabocTu, Melbdaiilime, NOYTH He-
VIOBNMBIC TPEIAHBL.

Ilepsaa BosHuKIa O49eHD HABHO, elle Ha 3ape OTKPHITHA.
B 1896 r. ¢parnysckmit ¢pusuk P. Baitap, suaero me 3nag o6
3IEeKTPOHHBIX 000NOIKaX W JHEPreTHYeCKHX YPOBHAX, IIpPOC-
TO B3N W COENUHMI aprod ¢ BOJOH, MONYYAB AOBOJLHO yC-
TOliYMBOE CcoefmHEeEHe — THApaT aproda. Caeqywomue TpHI-
UaTh JeT XHMHKHE UHTAJIACH pasrafiaTh JTOT (eHOMEeH.
B reopnio om me yrmagbiBadca. IlpaxTEKe mnpoTmBOpeumi:
Ipyrie SIeMeHTH IPYNNLL ¢ BOAOH He COeTHHSINCH, ¢ APY-
IAMH BeIEeCTBAMH aproH He pearHposal. IT0 MOXONHIO Ha
9y10 — eAHHCTBeHHOe M HemopTropuMmoe. TeM Gonee 9TO HE
K KaKEM oco6uIM yxuimpenusaMm Baiap me nmpuberad: Hesbl-
COKas TeMIepaTypa H ROBOJLHO BHICOKOE HaBlIeHAE — BOT H
Bce npemyapocTe. O rmgpaTte aproEa nucajdm Kak o 3alas-
HOM Kypbe3e, CTPAHHOM Iapajfiokce XMMHM: He MOKeT GHiTb,
H BCE-TAKH €CTh. JHAYHT, IyReca CIYIaloTCAH...

B rtpuamarbie rogsl «xmMmeit MHepTHBIX rasoB» (Ges
EKaBblueK He 0GOWTHCh, MO0 €INHCTBeHHOE COegWHEHHEe — °
KaKasd ke TYT XAMHA?) 3aHHTEpPEecOBajiCA MOJOROK COBeT-
ckmit yaeustd b. A, Huxarna. Ho Huxkatnr yBupen B rujn-
paTte aproHa He CTpaEHBII NapafoKc, He HNCKIIYeRHe, a
DPH3HAK TOTO, UTO CYMIECTBYIOT KaKdAe-TO HPAaBHIa, KOTO-
pHIX MHL He 3HAEM, YCIOBH, OPH KOTOPHIX HEEpPTHHIE Te-
pecTaoT GBITH HHEPTHHIMH.

Jdroii pabore Hukntum orman mecrHaguath Jer. Pop-
MaJbHO OH CyMeJ Jo0HTHCA He CTOABL yiKe MHOTOTO: MOJy-
9@ HEeCKOIHKO HOBBIX TANPATOB — COE[UHEHWIl HMHEPTHHIX
ra3oB ¢ Bofioil. CBA3aM KPHNTOH M KCEHOH C HEKOTOPHIMHE Op-
TaHBYeCKEMHA  BemecTBaMH — (deHOJIOM, TONYOJIOM, mapa-
xaopdenoiom. [lokasan, 4To OpA HHEBKHEX TeMOepaTypax
HHEPTHBIE Ta3hl B3AHMOREGHCTBYIOT € JAETYYMMHR TAAPAXAME —
CEePOBOTOPOAOM, TaJIOTEHOBOAOPONAMA H [a’ke € JBYOKHCHID
cepH W YroJpHOH RECHOTOH, o6pasys waoMopdHEbIe KpHC-
TaJLTHL.
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Henwp3sa cxasats, 9ro Hukmrum pemmn npoGaemy. Ho
oH ee moctaBui. Ero pa6oTsl BHI3BANM OCTpBIe CHOPHI. XH-
MUKH TO-OpPEHHEMY CUYATalH, UTO HHEPTHbIE Ta3sl He CHOO-
co0HBI 06pPa30BHIBATh YUCTHIE XUMHUECKIE COGTMHEHHAA, T. e.
¢ MOHHOI, WM KOBAJEeHTHOI, CBA3BIO.

HanoMuuMm, 9To nomHas (2/JeKTpOBAJieHTHAA) XUMOIEC-
Kaf cBa3b ofbycioBieHa ofpa3oBaEMeM 2AeKTPOHHLIX map 3a
CIeT mepexofa BAJNIEHTHHIX JJTeKTPOHOB OT ONHOTO aTOMa K
apyromy. OHa XapakTepHa OJA COeqMHEHWU MeTAJJIOB ¢ Ham-
Goree TummuHsiMH mHeMerajunaMn. Hopamentmag (aToMHas)
CBA3H O00yCHOBJEHA HAAMIMEeM 3JIeKTPOHHBIX Mmap, o0mux
OIS COeNMHAIOIIUXCA aToMoB. 1lo Takoil cxeMe MOCTPOEHH
MOJIEKYJIB mpocTsix rasos — Op, Hs, Clo m coemumennuii THna
H,0, NH;, CO,, HCI.

IHonysennsie HuxnTRSIM coelNHeHHA NPHHAMNEKAIN K
THIOY MOJEeKYJAAPHBIX, BOZHUKAIOMMX HCKITOUNTENLHO 3a CYET
TaK HA3BIBA€MBIX BaH-AEP-BAajbCOBBHIX CHA * W JA0OmMMUX B
TBEPIOM COCTOMHAH MOJEKYAAPHYI0 KPHCTAIMIECKYI0 pe-
meTKy. B 5TUX coeuHEeRMAX HEHTPAJBLHBIA ATOM rasa IJIOT-
HO OKDYeH, Kak OBl B3AT B KJIeIA DOAADHBIME MOJEKY-
JaMH Jpyrux BemecTe (Bonwl, ¢eHoma M T. M.), KOTOpHIE
cBfi3aHH MeXOy coboiti. Homedmo, Takme KOMIIIEKCHI Malo-
ycToHYMBHL, HO (POPMaJbHO OHHM OONAfAlOT NMPH3HAKAMHU XH-
MHIECKOTO COeWHEHHA: B JacTHOCTH, OUpPeNeJeHHBIM XH-
MUYECKHEM COCTABOM.

Tyr Moxuo 680 comoputh. OnHaxo TpemAHA pacHim-
purxacs. PaGorst Hukmtmma GeccnmopEO [gokasmisanxm, 4dTO
OTKPHITA HOBagd IJNaBa HEOPraHMYECKOd XHMHE — XAMHSA
WHEPTHHIX Ta30B. XAMHAA, KOTOPag HHTEPECHA YKe TeM, 4To
I03BOJAET JIyylle MOHATh HPUPORY CACTUHHO XUMHIECKUX)
COe[AHEHMI, UX OTINIHUA OT MCEeBIOXHMHIECKHX, MOJEKY-
JAAPHBIX.

M Bapyr mpomsonuro coGbITEE, OT KOTOPOrO APOTHYNO H
saliaTalloch BCce MPOYHOe 3faHHe Teopmu. B 1961 r. xaman-
ckmit xumnk Hein Bapriaerr, mccnenys ¢ropmnmste xoMn-
Aexchl GMAarOpPONHEIX METAJUIOB, HOYTH CJAYYailHO NpUHmeN K
coenmaennio XePtFs, rexcadroponmarmmary kcemoma. Ilma-
THHAT OKa3aJCA TBEePAHIM OpaH;KeBO-'KEJTHIM BeMeCTBOM,
BOOJHE YCTONYHMBHIM H BOOOIIe BHYIEM He OTIMIAIOMEMCA OT
OOBIYABIX XOMHYECKMX COe[MHeHHH. ITo 6HIa CceHcanug —

* Bam-lep-BaadbCcOBH CHJAH ~— CHJIB NPATSKEHEA MeKAy He3zapsa-
MEHHLIMA aTOMaMH H MOJEKYJaMH, OTEOCHTENHHO MAJEle B CpaBHe-
HUE ¢ CHVIAaMH XHMAYeCKHMNW (BaJeHTHRIMH).
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KpyuHeiimas XAMHUYeCKas CEHCANNA 3a BCe MOCIEBOGHHEIO
TOJTBI.

Ho a0 eme pascmee, Baprierr maiynal nyTs: mepmyio,
CHAYaJIa Y3eHBKYI0 TDONHMHKY, KOTOPAas IO3BOJUIA NPOHUK-
HYTh B HEOPHCTYMHBIA 6AaCTHOH XHMHH — B HYJEBYH Ipyn-
oy nepruonuveckoit cucteMsl. TponmEKY 3Ty mpoilosua ¢rop.

Ypanocs mociefoBaTeNbHO HONYIMTh HeNblif PAN COeRH-
meruii kcemona ¢ gropom: XeF,, XeF,, XeF, XeF;. Cma-
Te3 Terpadropuna kcemoma (XeF,) npm pasnemmm B 15 ar-
Mocep IIeJ HACTOABKO OYypPHO, UTO YaCTO KOHYAJCA B3pHI-
BOM.

darem mpumia ogepegs xpuntoHa. Horma depes cmech
KpuntoHa u ¢ropa, oxaaxmernyo a0 Muryc 190 rpamycos,
NPONYCTHJIH BBICOKOBOJBTHBI 3JeKTPHIECKHi paspaf, o06-
pasoBajioch eme ONHO coeguHEeHHe — TeTrpadTopEny KpHI-
tora, KrF,.

HKaxoe-To BpeMa — y)Ke mo MEEPIUH — OPOAOIKATA CIH-
TaTe menpucTyneniM remmii. Ilo BceM xaHOmaM 3To cambiit
OaaropomHblf, caMblii HeNDHCTYHOHBIN 3JeMeHT — IpPOYHeii-
mee crpoenue Bceaennoit.

Oxasanoch, OgHAKO, YTO U3 HHEPTHHIX ra3oB aKTHBHee
apyrax uMendo reaumii. [Ins Hero maBecTHBI, HanpEMep, rnj-
pap reans — HHe, coegmmesne ¢ pryrsio — HgHe, Boms-
dpamosniii rexmit — WHe, u nap.

...cropus 3MeMeHTOB HYJIeBOWl TPynObl HaYMHANACH OYK-
BQJIBLHO ¢ HYJA: HA CBOETO MECTA B NMEPHONMYECKON CHCTeMe,
HA XUMHYeCKAX CBoiicTB, HA cdepbl HCHONb3OBAHHUA. 3a
80 mer OmaroponHBle H3TOM JAJIM HAYKEe CTOABKO HOBBIX
Hfeli, 9T0 ¢ MOJHLIM NPAaBOM BOILIMA B BHICIIeEe — XAMMAYEC-
Koe — 00MIeCTsBo...

HOBbLI BUTOK CNUPAIU

YerBepToe cocrtosHue

Tenmit 6uim orkpeit Ha ConmEne, mpeiacTaBieHHmE O YETBEp-
TOM COCTOAHMH BeiecTBa, MiasMme, NMPHOLIO m3 KocMoca. He
OOTOMY, 49TO TaKoe COCTOAHHe Ha 3emie HepoaMokHO. Ce-
BepHOEe CHAHAE, NafalINWe 3Be3Hbl, BO3AYX B KaHAJe MOJI-
HAN, o0BIYHAA KBapIeBasd JlaMIla WJIH CBeTOBas DeKJIaMa —
pce aro miasma. Ho, B ofmeM, 9eTBeproe COCTOAHHE Bemle-

140



CTBa MJIA BEMHBIX YycaoBH# He xapaktepHo. W mampotus,
9pe3BhIYaiiH0 XapPaKTePHO HAJA KOCMOCa. XOJOOHBIE TBEp-
Asle TeJla, Bpoje Haldeit 3emian,— aBjieHEHe BO DBceneHHOi
pelKkoe; OCHOBHAA €e Macca — 3Be3lbl, TYMaHHOCTH, GecKo-
HOYHHIe DPOCTPAHCTBAR «IYCTOTHI» — TpeAcTasiser coboii
mIasMmy.

Mosxer GriTh, 3THM O6BsACEsAEeTCA W Hassamme: plasma
(rpeu.) — BhulenmdeHHOE, odopMieHHOE. AMepHKaHcKue QHu-
sukn Jleermiop m ToHKC, TpelioKUBIINE OTOT TePMUH B
1923 r., 3aHMCTBOBAJA €r'0 A3 FeMATONIOFHH, HAYKH O COCTaBe
Kpopn. B remaTosnoruu maasma — mcxofgHas cpefa, KHIKOCTD,
B KOTOpOH miaBaioT Gelble M KpAacHBE KPOBAHEIE MHIAPHKH.
IInazma Bo Bcenemnoit — Toe OCHOBHAA cpefla, caMoe pac-
gpocTpaHeHHOe, OOBIYHOE, €CTECTBEHHOE COCTOSHUE BELIECTBA.

HawnGonee marnspgmsiii (HO He caMBIl ImpocToit) HyTh
K [Jla3Me — TOBLIINeENe TeMnepaTypul. MaMeHAs TeMoepa-
TYPY, MBI MO3KeM IpOBecTH Ji000oe BEHIECTBO uepe3 Bce TPH
OOBIYHBIX COCTOAHHS — TBEpAoOe, :KAAKoe, razoobpasuoe. Ec-
TeCTBEHHO, BO3HHMKAET BOIPOC: UTO IPOH30HAET ¢ BeIIeCTBOM,
ecam HarpeBaHme 6ymeT NpOMOIKATBCA M TeMIleparypa Bbl-
iiler 8a OGbIYHBIE Ha JeMie mpelelsl B HECKOJBKO THICAT
rpagycos?

Ve mpm 3000 — 5000 rpagycax mMOABIAITCH HepBhie
NPU3HAKH TOro, 970 B ra3e HPOHCXONAT KAKWE-TO HOBBIE TPO-
OeCCHl, CBA3AaHHBIE ¢ W3MeHEeHWEM CBOMCTB CaMHX aTOMOB
pemecTBa. Hak W3BeCTHO, aTOM COCTOUT N3 TOJOKATEIBHO
Sap/KEHHOTO AAPA ¥ DIEKTPOHOB, BPANIAIONINXCA BOKPYL
anpa m oO6pasyoINuX B COBOKYIOHOCTH TAaK HA3LIBAGMYIO JJEK-
TPoHHY10 060M0YKY aToMa. Jra 06orouKa N B ocoGeRHOCTH ee
BHEIORUIT CJI0i, cOepIKAIINA 3IeKTPOHLl, CPaBHATEILHO Cla-
6o cBA3aHHLIE ¢ AXPOM, 00JIaJAIOT MOBOJBLHO XPYIKOH CTPYK-
typoil. IIpr cromxHOBeEMM aToMa ¢ Kakoii-nubo GvicTpo ABH-
Mymieics 9acTANE ONUH M3 DIEKTPOHOBR MOMKET OLITH BHOWT
A3 aToMa, W TOTA CaM aTOM HPEBPATHTCA B MOIOMKNTENBHO
sapsorenAsli won. Ilpu BHICOKOI TeMmeparype Takue CTOJMK-
HOBeRMA, IIOTEPM H IpPeBpameHNnA CTAaHOBATCA sABICHHEM
OOBLI9HLIM.

B TBepmOoM Tele aTOMBI M MOJEKYJH IOAIMHEHBI CTPOroil
JACHENINHEe, KaKk 6B CTOAT B CTPOI0. B MUAKOCTH OHM MOTYT
ABMTATHCA, HO CcBOGOZa MX orpaHWYeHa. B rase MoNEKyaAn!
HAW fa’ke aTOMBI ABHIKYTCA CBOOOMHO; OJHAKO B aTOMAaX 3JIeK-~
TPOHEI COBEPINAIOT FapMOHWYECKHI TaHeI mo opOmTaM, mpef-
MACAHHHIM 3aKOHAMH KBaHTOBOj Mexaumkm. Hakomen, B mna3-
Me yiKe B 9JEKTPOHH OTODBAJHCH OT aTOMOB WM HDHOGpeNH
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HONHYI0 CBOGOAY [BM)KeHWA; H3MEHHIHCH H ATOMEI, MOTe-
pAB 4aCTh CBOMX 3JEKTPOHOB, OHM CTaJM MOHAMHM — YacTHIa-
MU ¢ [0J0KHTEJLHBIM 3apAIOM.

B ofipasoBaBilieiica «cMecH» OPUCYTCTBYIOT, KaK MWHD-
MyM, TpH BUJa 9acTHI: JIEKTPOHBI, HMOHH, HeHTpaJbHE
arompl. CooTHOIDEHHEe UMX MOeT OBITh CAMBIM Pa3JAUYHBIM,
Ho B J1000M ciydae HOJHBIH 3IeKTPHYECKUIl Bapfj CHCTEMBI
61130k K Hyao, ufo noABieAHe HOBEIX OTpHUOATENBHO 3apA-
MEeHHBX BIEKTPOHOB Heu3GeKHO IPHUBOAUT K 00pasoBaAHHUIO
COOTBETCTBYIOWIETO YHCIa HOHOB, TAK 9TO CUCTEMa B IEJIOM
ocTaeTCA MeKTPUYeCKH HeilTpaJbHOIl.

IouatHO, 4TO M3 TpPex U3BBECTHBIX COCTOAHMIT BeINECTBA
pnasMa Gianxe Bcero K rasy. Bosiee Toro, Meskay miasmoit
H razoM BooOlie Her YeTKod rpanunsl. Ilnasma momumHsAeTCA
o0mHM rasoBnIM 3aKoHaAM (HampuMmep, o0beTUHEHHOMY 3aKO-
Ay Boiing — Mapnorra n Teii-Jlioccaka) u Bo MHorux oTHo-
menuax BeleT ceGn kak ras. Ilosemy ke Torma roBopAT o
KaKoM-TO HOBOM cocTosEUM BemecTBa? IloToMy 4To m MHOTrO-
wpcientple HaGJOIeHHsa 3a NJasMeHHBIMH o0BeKTaMu BO
BeeneHHoll, ¥ Ham (HDOKA CKPOMHBIA) 3eMHOM OUBIT CBHJe-
TeABCTBYIOT, 9TO WJlasMa o0JajaeT HEKOTOPHIMU HOBBIMH
¢BoiicTBAMH, HACTONBKO HEOOBRYAHHBIME M Ba)KHBIMH, 4TO 3TO
JaeT IPaBO PacCMATDPMBATH ee KaK 0co6oe CoCTosHHe.

Jla, B neloM mia3Ma dJjleKTpmyeckm HeiTpainHa. Ho mo
CBOUM 3JICKTPUYECKUM W MATHUTHBIM CBOMCTBAM OHA HAamo-
MEHAET CKOpee MeTaJll, YeM ras: oHA IPOBOAHT TOK M pearu-
pyer Ha MarEATHOe moie. OGcrosATenbcTBa YpesBsldaiino cy-
mecTBeHHLIE.

B mnasMe cBom IOHATMA © TeMmepatype. 3a eIMHUIY
3[ech UPUHAT He IPAAyC, a JIEeKTPOHBOJBT ~— JHEPTUA, KOTO-
pas cootBeTcTByeT TeMmmeparype 11 600 rpamycos. O miasme,
parperoit Bo 10 muu 100 TeIcAT rpagycoB, Pu3UK CRaMKer:
«Opus (MIm HECKOJHKO) 3JIEKTPOHBONBT, MJIA3Ma XOJOMHAHY,
TemnepaTypa ropaveil niasMbl KOJUKHA COCTABIATEH XOTA OHI
COTHIO JICKTPOHBONbBT, T. €. MMWIIHOHBI I'PaflyCcoB.

Ecau Opr ra3 1pu 9THX TeMIepaTypax COXpaHAJN BCe CBOM
cBoiicTBa, OH HPEACTABIAN OBl IS HaC YACTO TEOPETHYECKMI
nETEpeCc — KaK obutatenp ConHma, 8Besl, TyMaHHOCTeIl.
B 3eMHEIX YCIOBUAX HCHOJB30BATH €ro OBIIO ORI HEBO3IMOM-
HO: HHKAKaA CTCHKA HO BBIJIEP/KUT TAKOI'O JKapa, W ra3 MTHO-
BEHHO PA3IeTHTCH.

B nnazme gacTumsl BeZyT ce0f, KaK MOJNEKYJAH B rase —
OHH JIBIUKYTcA B Oecmopaake. Ho apmienme mx MoHO ymo-
PAROYATH, 3aCTABATH HX MAapmupoBaTh B ¢Tpolo. Jlemaer 5To
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MareutHOEe moje. IloBemenne miIasMul B MATHATHOM I107e Ha-
CTOJIBKO HeOoOBIYHO, YTO €€ TaK H Ha3bIBAlOT — 3aMarHH-
YeHHOM,

H coxaxenuio, fajke B 3aMarENYenmnoil miasMc OLiBalOT
HapymeRns Auciuniauesl. HopManrpHo uvacTuma miaasvel 2oJ-
JKHA BUHTOOODAa3sHO BPAIIATHCA BOKPYI CHIIOBOIT JUHUIL I He
CXOXUTH CO CBOEro MYyTU IO TeX IOop, IOKa OHa He CTOMKHETCA
¢ Apyroii uactuneil. CTOJKHOBeHHA ’Ke B ropsveil miaasMe
peIKN Kak Ha SKele3HOil gopore.

Ha npakrtuke, ogHAKO, CyIIeCTBYeT N HHAS OpHYNHA Ha-
PyIIeHHH — KOJIeKTHBHOE B3auMOREICTBHE 9YacTHL, lpejsu-
IeTh BIUAHNE KOTOPOrOo ape3BHYaiiBo TpyxHo. BpeMs or Bpe-
MEHH 3TA CIOKHAsg IeNb B3aHMOMEHCTBHH BHI3BIBAET HHI-
TOKHOE OTKIOHeHAe B MOBeNeHAW ONHOI M3 dacTui. M Torma
IPOMCXOOBT TO Ke, 9TO MPH JBUMKEHHHM KOJOHHHI MAiINH MO
urocce: CTOMT COMTHCA ORHOI, m oOLIMIl MOPANOK RAPYMHTCA.
TInasma BBHIXOZUT M3-TOJ KOHTPOJA, CTAHOBHTCA HEyNpasise-
Moii. IIpenaTcTene, KOTOpPOE HOKAa YTO He HO3BONSAET PEUIATH,
HanpuMep, OpoGiieMy TaKoil BayKHOCTH, KAK MHPHOE HCIOJIb-
30BaHHME TePMOAAEPHON >HEpPrum.

Ho m 10, uTO y#e HOCTUrHEYTO B yIpaBleHUN MIA3MOH,
norpsicaet BoobpaskeHme. CraykeM, «By6muKy — TOpOMIAIE-
Hafg JOBYHIKAa — ¢ IOMOMBI0 CHCTEMBl MArHHUTHBIX 3€pPKaJ
yAepsKuBaeT NAa3My B Tpybe, 3aCTaBiIAA €€ BpPAUIaTbCA NO
kpyry *. Uan mMarEmTHag DymKa, M3 KOTOPO#l MOMHO CTpe-
JATH CTyCTKAMU NNa3Mel co cKopocThio 100 Kumomerpos B
CeKyHIy. ITO B cTO pa3 OBICTpee NyJH M B HECATH pas GHCT-
pee KOCMHYECKOH PaKeTHl.

Ilo npuanuny peitcteusa «OyOAMK» NOXO0 Ha DIEKTPO-
ABUTATENb: TOJAHKO IPOBOXHAKOM 3JeCh CAYKHT He MeTajll,
a mmasMma. [ipmraTesnb, KaKk H3BeCTHO, JIETKO HPEBPAaTHTh B
anHaMo-MammBy. TopMoskeHne IiIasMeHHOII CTPYH B MarTHHT-
HOM Dnojie HaeT ToT ke 3PdeKT — B cucreMe reHEepHpPyeTcA
saeKTpuYecKknii ToK. McmoapsoBarue 3Toro adupertra Momer
OpABECTA K NOAJTMHHON PEeBONIONUH B 3JEKTPOTeXHHKO: K 3a-
MeHe TAMKeJOoro W HEeYKJIOKEero MeTajJa JerKkoil m mogBHIKHOM
nI1a3Moit.

Komegno, B 3eMHLIX YCIOBHEAX JOCTHYb TEMIEPATYpPHl B
COTHH THICAY H MWNUIMOHBEI TPAfycOB COBCEM YNempocTo.
B stoM, ogmaxo, m HeT HeobxoguMocTn. [lna mony<enns uaas-

* HuskoTeMmepaTypHYIO IIa3My JOBYIMKA YAEP/KHBAeT AOCTATOT-
HO MIOAro; MAasMy ¢ TeMOEPaTypoik B AeCATKA MUINOHOB Trpajgy-
COB — COTH@ JIOJHE CEKYHIEL
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MEI MO’KHO NCHOJIL30BaTh HE TOJNHKO TEIJIOBYIO 3HEpruio (Tep-
MEYeCKad MOBH3AlMA), HO M3JIydeHHe M HJeKTPUIeCKMi pas-
pan. Ilocnenanit nyTs oOBIYHO M NPUMEHAIT B TEXHHUKE.

Bearaa smekTpuueckas HMCKpa, BOJBTOBA AYra, BCIBIIIKA
ra3oCBeTHOH JAMIBI BHI3BIBAIOT WOHm3anuto rasa. Ilpomecc
9TOT — Tpu GIATONPHATHHIX YCIOBHAX — MpuobperaeT xapak-
T€p SJIEKTPOHHO! JIABMHABI, T. €. PA3BUBAETCA TAK Ke CTpe-
MUTENbHO, KaK HelHasg peaKOuA MIH pPasMHOMKEHUEe MHKpO-
6os. [lasxe Majioe 4MCIO BJEKTPOHOB, 00pa30BaBUIMXCA IO
AeficTBAEM KOCMUYECKHX Jydueil Wi cJIaGoro sJIeKTPHYECKOTO
paspsaja, MoMieT NpPUBECTH K MOHM3aliuM BCero rasa, mpe-
BpaTHB eTo B IJIa3My.

Qusudeckue CBOICTBA IJIa3MBEI DPUBJEKAIOT HCCICHOBa-
texeil yxxe gasHo. Ho anmp B mociefAue rofsl miIasMoil sa-
uaTepecoBaIuch XuMnku. OKa3aNoch, 9YTO M BEMIECTBA B 4eT-
BEPTOM COCTOSHHA BeJyT ceO0A HeoOLIYHO, MO3BOJAA OCyHIe-
CTBJIATH DEAaKOMy, KOTOPHIe TPYAHLI WM BOBCE HENOCTYHHEI
OOBITHOIf, MOTEKYIAAPHON, XAMHUH.

[OpH30HTLI NNA3MOXHMMMUMU

TepMun «IIa3MOXUMHA», CTPOro rosopd, HeyaadeH. Xumma
nAMeeT eJ0o ¢ MoJeKydaMda. MeAy TeM OpH TeMIeparype
poime 10 000 rpagycoB HeT MOJIEKYJ M MOTYT CYIEeCTBOBATH
aTOMELI JIMING HEKOTOPHIX dieMeHTOB. [eno, ogHako, ne B Ha-
3BaHHM, B CYI[{HOCTH.

Ileperie miarn BHICOKOTEMIEPAaTYPHOH XMMHAHU Tpeciefona-
7 IOBOJILHO CKPOMHYIO IENb: OCYIIECTBUTHh JABHO H3BeCT-
Hple THOOBble XMMHMYEeCKHe mpomecch ((puKcanua asorta, CHUR-
Te3 ameTmyieHa) Gosee DKOHOMUYHBIMH METOXAMH.

TlepBrie oOBITHI IMOKA3aJM, 9TO B IJIA3MOTPOHAX IOCTOAH-
HOro TOKa 00pasyeTcA HIMPOKHMIl CIEKTDP COeJUHEHMil, KOTO-
phle, pearupys ApYr ¢ APYroM, JAlOT BO3MOKHOCTH IIOJY9ATh
alleTHJCH U OKACHh a30Ta, aMMHAK U CHHUIBHYI0O KUCJIOTY.

Ho BaskHee 3THX KOHKPETHHIX pe3yJbTaTOB GBI 06I{ue
suBofpl. CTallo AcHO, HampuMep, 9TO CKOPOCTH PeaKI(uil B
mIa3Me HeOGBIYAMiHO BEJAMKA, a KOHIOEHTPAaONA OCHOBHBLIX IIpO-
IYKTOB, MOJAYYeHHHIX HakKe IPH CPAaBHATEJIBHO HEBLICOKOiA
TeMIepaType, HAMHOTO TNPEBHIMAET TEOPETAYECKA BO3IMOMK-
HyI0 — Opd JI06oil TeMmepaTtype. JTo HOpasHTeNbHOE sBJe-
HRe 00yCcAOBICHO TeM, 9TO HPOLeccHl B Mia3Me HMAYT € ydac-
THEM He MOJeKYJ, a cBOGOJHBIX PafHKAJOB, KOTOpHIE CIIO-
COOHBI BCTYHATH APYT ¢ [APYroM B OYeHb IPOCTEIE peaKmuH,
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Onmitst Geinm mepeHeceds! Ha CBY, cBepxBBICOKOTACTOT-
HBI maasMorpoH. B paspamax CBY gpobartca ma aToMml Mo-
JeKyJsl BOOPOJa M XJopa, OpoMa M a30Ta, KHCIOpPOJa B
¢ropa. Ha aToMHOM ypOBHE OTHOCHTGILHO JIErKO IPOTCKAIOT
peaKouu, KOTOpbe B OOBIYHBIX YCIOBHAX HE MAYT WIM Tpe-
GYIOT CIOKHLIX M XUTPOYMHBIX omepamwmii,

B nnasMoTpoHe oCymecTBIAETCH, HANpUMEp, BBICOKOCKO-
POCTHOM Iupoin3 (pasiokeHUe) YIis, YTO IO3BOJAET MONY-
YaTh WIHMPOKYI0 TaMMy CAMbIX pPa3HOOOpa3HLIX OPraHUYeCKAX
MpoAyKTOB. YaaeTcA MOJYIATh NUAHMCTHIA BOJOpof, HeobXxo-
OUMEBIH JIA HPOM3BOACTBA MJIACTMAacC, AUIMAH — OYeHb IEH-
HOe Bel[eCTBO, KOTOPOe MCIOJAB3YeTCH M KAK TOINIMBO, H Kak
HUCXOMIHOE CHIpbe JUIA CHHTE3a CIOKHLIX OPraHAYeCKHX Ccoe-
AvHeHUil. 3HAYUTENBHO YIPOIMAITCA OPOLEeCCH 06pa3oBanua
030Ha, TOJYYeHMS BONOPOJA M Ca)KM M3 MeTaHAa, BOCCTAHOB-
JIeHUA OKHUCIOB METAJIJIOB, NPOU3BOACTBA KapOmaoB ypaHa u
TaRTaNa, HUTPAZOB Bodbd)paMa UM OUPKOHHUSH, TOpPOPraHmye-
CKHX COeJHMHeHWiH | T. I

Onnako HamGolplDee BHUMAHME IIO-IpPeKHEMY yAeaAercaA
cBA3LIBAHUIO a3ora. PasyMeercs, BaKHYI0 POJNb TYT HrPaT
coofpa)keHNA OpPAaKTHYECKUE: MPOM3BOACTBO CBA3AHHOTLO a3o0-
ta B CIIIA — TompKko B BEOEe aMMHaKa — mpessicaio B 1965 r.
7 mumuinonoB ToHH. Ho 3To ammb ofHO m3 cooOpaskenmii.
«Hapaay ¢ OpOMBIIUIEHHBIMA HHTEpPECaMH,— IMOTIePKUBANOT
aMepukanckue ydessie P. Tmvmunc u [I. AMMman,— pmertann-
HOoe mcclleloBAHME KMHETHIEeCKHX M TePMOTUHAMHYGCKMX 3a-
KOHOMEDHOCTe# BHICOKOTeMIEepaTypHBIX CHCTEM a30Ta B 3HA-
YUTEeNBHON Mepe CTUMYJIHPYETCA TpeGoBaHMAMA HPOTrPaMM IO
H3y9eHHI0 KOCMOCa, B YaCTHOCTH, B CBA3M CO CBEPX3BYKOBHIMA
nojeTaMM ¥ ABH:KeHHeM paKeT».

B nocnegaue rofpl U3y4eHO YKE CBBIME MISCTHACCATH
OCHOBHHIX XHMHMYECKHX IPOLECCOB, IPOBEACHHE KOTOPHIX B
mrasMe JaeT BechbMa OLIyTEMble nmpeuMymectBa. Ho riasnoii
cepoil meiictsua mirasMoxumum Gymer, o4eBUAHO, MOJNydeHUE
COBepIlIeHHO HOBHIX BEIeCTB, CaMa BO3MOMKHOCTH CyINECTBO-
BaHMA KOTOPHIX Ka)KeTCH ceiiuac HeBEPOATHOI.

Mpl He MoOKeM, KOHCYHO, HpeJCKasaTh HX CBOMCTBA —
sagATHe 3T0 Oecmaogmoe. Ho Tyr BaKHO [OHATH HAEO.
B TpagmmuoHHOH XUMHH CYMIECTBYIOT ONpejeIeHHBIE Orpa-
HHYeHHAA, 3ampeTbl: TAKHE-TO Ppeaknmu¥ B TAaKOM-TO Ha-
mpaBjiiecHAM Ha MOJEKYJADHOM ypoBHe He MAYT WA HAYT
MefJenEo m TpyAHo. IInasMoxmumnsa, paGoraromas ¢ aToMaMnm
n paJiWKajlaMH, N03BOJAET OGOHTHE 3TH 3amperhl, KOHCTPYH-
poBAThL BeImecTBa JI000ro cocTaBa: CloKHelimwe 6GelKku u
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depMenTH, CBEpPXRaJOpHiiABIe TONIAWBA, CBEPXTBEpALIe Ma-
Tepuaanl, Te BeltecTBa — HOBHIE HMCTOYHHKH JHEPTAHW, MpPO-
AyKTH TUTAHHA, MATEPHANHI, JEeKapCTBA,— KOTOPHIE ABJIAIOT-
¢a ncoGX0ANMBIM KOMIOHEHTOM Tporpecca.

MbICJI O BYAYLLIEM

(Bmecto 3nunora)

Tanam:te, RaBepHO, cTapo kKak Mup. Beeria m Bo Bce BpeMeRa
uejl0BEK XOTed 3HaTh Oypyimee. Bubmeiickuit Mocud pasra-
Han XUTpPOyMHBIT coH ¢dapaoHa O XYALIX KGPOBaX, KOTOpHe
Cheall TYYHHIX. I'afaldu jKpellsl, ACTPONOTH, MAaTH, OpaKyJl,
mugun. [lo cux nop rapaioT ma 3anafe KOJAYHEI, 9apofel,
npefcKasaTend, ACHOBUAULL. [ajanu n rafalT mo 3Be3faM,
HO JMHUAM PYK, MO 3€pKaly, Ha Kaprax M Ha KodeiHoi
rylue...

Jlna coBpeMeHHOro 4ell0OBeKa yMeHMe LpeABHAETL Oyny-
mee HCH3MePHMO BajKkHee, 9eM Korfa-aunGo pansmre. Yesose-
9eCTBO pacHoNaraeT KOJOCCAILELBIMH CHJAMH, H OYeHbL MHO-
roe B Hame#l cyinGe 3aBMCHT OT TOTO, Kyla M KaK OymxyT
HATPABJEHBI 9TH CHIBI.

Ho mMenso B Haml BeK, ¢ ero CTPeMATENLHBIMH TeMOAMH,
CTPOHTH IMpOTHO3b1 ocoberro Tpyano. He tak masHo, B 1955 1.,
cap J:xopmx Tomcon, moktop Hayk m wieH Kopoaxesckoro
obmectBa BemuroGpntarun, maypear HobexeBckoit mpemun,
ony0IMKOBAJX KHUIY, TZle CTApAJICA CTPOTO JNEPIKATHCA B paM-
Kax peanbRoro. 1 Bor uto monysmaock. [I. Tomcor moapoGuo
ofbAcCHAET, HATpUMEp, KaKoil Bec JOMKHA HMETh paKera,
1065l 3a6POCHTE B MEKIUIAHETHOE NPOCTPAHCTBO TOHHY IDY-
3a. «COMHUTeAbHO,— OUHIET OH,— YTOOHKI TAKag OTPOMHAA
paKeTa OKasajach MPAKTUYECKH ocymiecTBuMoii». WssectHo,
9T0 yMHe TPeTMil COBETCKUil HCKYCCTBEHHBIA COYTHUK BECHI
1327 xunorpaMMos...

Nrak, «HemorajaTey TaK e OMACHO, KaK «IeperajaThby.
U Bce-rakm BavHeM C 3aa71 BIOJIHE peaJbHBIX, MOCTABAGHHBIX
WASHBI0O B TOBeCTKY AHA. Ilepsas w3 BEmx — mamGonee oG-
nlag, rrofajdbHaA: coXpaHeHMe apeania, 30HBI OOMTaHUA Ue-
JIOBEKA,
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Bruro BpeMs, Korga geioBer Mor o0 3ToM He AyMalb. Lro
JeATeNLHOCTh He Urpajia 3aMeTROH POJin B TOM BeJIMKOM Kpy-
TOBOPOTE BemecTB, KOTOPHIX mpomcxojut Ha Jemue. Ceilsac
polo:enne MeHserca. IlpomsBoficTBO omepupyer HEIHE TaKH-
MH KOJHYecTBaMU 3HEPruHN, TAKMMH MAacCaMM CaMbIX pasind-
BHIX BeIMecTB, 4T0 3TH MCKYCCTBEHHBIE IIPOLECCHI II0 CBOUM
MacmrabaM BIOJHE CPAaBHHAME ¢ ecTecTBeHHELIMH. CEerofiRa Mul
yiKe JOIGKHEL BCePhe3d CUUTATHCA ¢ mpobieMaMy yMeHbOIeHAs
KUCJIOPONHEIX 3amacoB aTrMocdepsl, BO3MOMKHOCTBIO (M3-3a
m36EITKA B aTMocepe YINIOKMCIOTHI) HapBuKOBOro addexra,
yrpo3oii HeoOGpaTHMLIX W3MEHEHMI KIUMATA NIAHETHL.

Pasymeerca, am ogHa M3 3THX OomacHOCTeH He HOCHT ha-
TaJALABIA XapakTep. B mpumEmAme Mul MOKeM HOJNYYHUTH SHEp-
rHI0, Oe CKUTAf YIepol, YBEJIMYAThH NOCTYIUIEHENEe KACIOPO/A
B aTMoc(epy, BBCCTH B [elicTBHE TeXHHWUYECKWE crocolBl mo-
1JI0IMeHuA U pacuieicnua yriaexncioro rasa. Onuaxo moboi
H3 9THX NpPOEKTOB, BIIOJHE pealibHBIM B IIpefeliaXx UpeAnpus-
TAA, YAAOE MK JlajKe ropofa, TPYAHO BHIIOJHEM B MacHITa-
6ax oTAeNLHON CTPAHBI W BCEro 3¢eMHOr0 mIapa.

W 1yr pemaiomee 3HaueHAMe npmobperaeT cmocob mpows-
BOJICTBA, CONMaJbHAs npupofa obmecrsa. Hayumo-rexmuyge-
cKasa peponlonua TpebyeT OT uejoBeKa CO3HATENHHEIX, IleJe-
yCTpeMIleHHBIX AeiicTBUil, a 0T 06miecTBa — BEICOKOIl Opranm-
30BAHHOCTH, YMEHHA ILUIAHAPOBATH W OCYINECTBIATH IPOCKTHI
OTPOMHEIX MAacIOTaGoB ¢ y9eTOM BCero KoMIIeKca ¢aKTo-
poOB — B TOM UYUCJ€ M HPHPOAHBIX.

flcmo, 9T0 B yCAOBMAX KANATAJIMCTAYECKOTO CTPOS TaKaA
IleJleHANPABJICHHAS, OPTaHW30BAHHAA JEATENHHOCTh HEBO3-
MoHa. B moroHe 3a mpuOHIIBI0 KATATAJHMCT NMpecIedyeT CBOU
coGcTBennpie, cyry6o YTHWIHTApHLIe NeJNH, OPHpOga — KaK
HedTo BeeoOmee (T. e. He MMeoIee KOHKPETHOH PHIHOYHOM
cTouMocTn) — ero He mHTepecyer. Ilpasna, Gypxyasusie ro-
CyZapcTBa, CO3HABAA INO0ANBHBIA XapaKTep OHACHOCTH, KaK-
TO IBITAIOTCA B HOCHeRHee BPeMsA periaMeHTHpPOBATH IIPOU3-
BOACTBEHHYIO JeATelNbHOCTb. Ho MepHl 3TH, Kak mpaBmio,
HeadPeKTUBHEI, NGO TIPOTHBOpPEYAT CAaMMM OCHOBAM KalHTa-
JMACTAYECKOTO CTPOS.

Pasymeercs, mpoGiaeMsl coxpaHeHHA Cpeibl o0GuTaHWA Cy-
mectBylor m y Hac. B smsape 1973 r. LK HIICC u Coser
Muencrpos CCCP npummsanm nmocraHoBienne «06 ycmienmm
OXpaHHl HPHPOIHl M YJIYINIEHHH HCHOIL30BAHHAA NPUPOAHEIX
pecypcoBs.

C Boicokoit TpuGynst XXV chesfga mapram OBIIO CRa3amo
co Beeil ompefieleHHOCTHIO, 9TO TO Mepe DAa3BUTHA HapOJ-
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HOTO XO03AHUCTBA, POCTa TOPOROB W NPOMELIIIIEHHHIX HEHTPOB
Bee Goxpme cpelcTs OyHeT pacXofoBaThbcd HA COXpaHeHMe
OKpy:Kaomeii cpefsl. Tonsko B HHIHEIDHeH NATHAETKE Ha 9TH
mean Beienserca 411 Muanmapmos pyOxeir. M ata cymma
6yaer ypennumBaTthea!

Hax crasan Jleomnny Wasnu Bpesxnes, «OpuHHMas MepH
A YCKOpeHusa HayYHO-TEXHMIECKOro mporpecca, HeoGxonumo
caenarb Bee, YTOOH OH COYETANCA ¢ XO3AMCKMM OTHOLIEHWEM
K UPUPONHEIM pecypcaM, He CAYRHJI MCTOYHAKOM OHACHOTO
3arpASHEHNA BO3LyXa ¥ BOAEI, ACTOMeHNA 3eMad... He Toms-
KO MBI, HO W NOCIeAYIOIIAe MOKOJICHAA JOJKHBI MMETH BO3-
MOKHOCTh HONB30BAThCA BCeMH OJaraMm, KOTOpHIE JaeT Ipe-
KpacHas npupofa Hameil Pogmasty.

CoppeMenHLie MacmTalLl M TeMOB Pa3BUTUA IPOUBBOX-
cTBa TpeGyT COBEPLIEHHO HOBOTO MOAXOAAa KO BCEMY KOMII-
JeKkcy mpoGieM cpensl obutaEma. Bor AMmE HEKOTOpHE H3
mnx. ay6okoe m moaHoe m3ydeHAme arMocdepsl — ee Mpo-
mioro u Gymymero. [eTansHoe wucclefoBaHHEe MeXaHHU3MOB
KACIOpOmo0pasyonux NpoIeccoB, B JacTHOCTH (POTOCHHTE3a.
PazpaGoTKa HOBBIX XMMHYECKHX HpPOLECCOB W HCTOTHHKOB
JHEPruM, He CBA3BAHHBIX C 3arPA3SHEHUEM CDPEIHL.

C proff TOUKHM 3peHNsA Ype3BBuAliHO MHTePeCeH IPOEKT
«DoToBOKOPOA», Haj KoTOpeIM pabotaior ceitdac VIHcTnTyT
dorocmatesa Axamemun vHayk CCCP, xumuduecxmit u Guoio-
rugeckmit aryapTersl MOCKOBCKOro rocyJapCTBEHHOTO YHM-
sepcuTeTa. llens mpoexkra B TOM, 9T0GH mONOGpaTh GUOJOrH-
geCKMe CHCTEMBI, KOTophble OYyAyT UCHONB30BATH COJHEYHYIO
9HEPrMI0 JUIA H3BIEYEHNSA U3 BOAH HE TOJBKO KHCJIOPOAA,
HO ¥ BOZOpPOZA.

Bomopoi Kak MCTOYHMK »HEPrHU MMeeT MHOTO JIOCTOMHCTE.
Ilo TemnoTsopHO#1 cmoco0HOCTM Ha eaMHUOY Beca oH 8 8,3
pasa IpEBOCXOJMT ApeBecHHY, B 3,3 pasa -— HedTh, B 2,5 pa-
3a -—— OPUPOJHMHIA ra3. BomopomHoe TOMNMBO He B3arpaAsHAET
aT™Mocepy; LIPONYKT ero cropaEuAa—oObanan soma. B CGCCP,
KaKk W B HEKOTOPHIX JPYTHX CTpaHaX, paspaGoTaHH Ha ero
OCHOBE JKCIEepNMMEHTAJbHbIC ABUTATENU MiA Kopalmeil, camo-
aeToB, aBToMoOuieii. OcTaHOBKa — 3a BOZOPOAOM, HaCTOALKO
AemeBLIM, 9T00LI OH MOT KOHKYPHUPOBATh ¢ TPaAUIMOHHBIMH
BHIAMH TOILIUBA.

He crameM BHaBaTbCA B CYTh BEChMa CIOMKHBEIX OKUCIIH-
TeNLHO-BOCCTAHOBUTENIbHBIX I1IPOIECCOB, IPOHUCXOAAMAX B
kieTke. CKa)keM JMOIb, 9TO YOPABIsEeMBHIN FeJOBEKOM IIpO-
MHOUIEHHLI POTOCHHTE3 MOMKET OHITH OCTAHOBJIEH HA HYK-
Holt crafmu., Ha Toit mMeHHO, KOT/la B JKMBEIX KJIeTKax obpa-
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syeTcsi Bomopod. B maGoparopum y:ke co3maH aKTMBHeHmuit
6enok — ¢epMenT rugporeHas’a. C ero mMoMomplo MOKHO 3a-
CTAaBUTh MHMKDOBOROPOCAM WJIM XJIOPOIJACTHI IIpeBpamaTh
BONY B BoJopef u Kuciopod. PacdeTnl NMOKa3wIBalOT: eciaM
pasMecTuTh (PabpnKy-IIAHETANNIO Ha TaKoi Iolagu, KaKylo
saEUMaeT ceiitac MocKBa, mpoON3BOACTBO BOJOPOAA ofecmeynT
JHEpreTUYeCKne HYKIABLI CTPAHBL...

He ocmadesaer unrepec m k Apyroit BewHoit mpoGieme —
¢durcanuu asota. ATaka Ha a30T BeAeTCA ¢ Pa3HBIX HALPAD-
aenii. OfHO W3 HuUX, mpeanoskenHoe npodeccopom M, B. De-
IOPOBEIM,— YIpaBleRUEe IPOIECCOM OHoloruvecKoii (Prrca-
i azora. Bropoe — mposenenne peaKumii CHATE3a B IJIa3Me.
HakoHen, TtpeThe — TPaJUIHOHAO XHMHYECKOE — HCHOOIBH30-
BaHUE OePeXOJHBIX METAJIOB: TUTaHA, BaHAJHM, XPOMa, MO-
aubmeHa, esesa. PaGoTel B 3ToM oGmacTu BegyTcA [aBHO,
HO JMIObL B MOCAeTHAE TOJbl B JabopaTopuax UHCTUTYTOB diie-
MEHTOOPTaHMYECKHX COeJHHEHHN ¥ XUMH4ecKoll ¢uamxm
AxaneMun mayk CCCP, pyxosogmmeix M. BoasnmasiM =
A. IlunoBriM, ymamoch MOAYYHTh KOMIUIEKCHI, KOTOpDHIe ak-
TUBEDYIOT MONEKYJY a30Ta, AeJaloT ee crnoco0HOi K peak-
IUAM [ajke TP NOBMKeHHOA TeMIepaType.

JaBHO yIuIn B IpoImJioe BPeMEeHA, KOrAa ydueHble KyMaJm,
9eM 3aHATH PTOp M MHEpTHEIE rassl. Temeps W caMblil aKTHB-
HBIH, 1 caMble HaCCHUBHBIE 3JIEMEHTHI MePUOTUIECKON CACTEeMDL
HaXOJAT MHPOKoe npmMeHeHnme. HacToanko mupoxoe, d9TO
yiKe 06CY:KIaeTcA BO3MOMHBIN NeUIMT HHEPTHHX rasoB M
cnocobsr ero mokpeiTAa. He B damTacTugeckoitr, a B cyry6o
HAYYHO! JNTEpaType CPaBHABAIOTCHA 3KOHOMHYECKHE XapaK-
TePUCTHKH TAaKUX HYTell IONONHEHWA Ppe3epBOB, KaK TPAaHC-
TIOPTHPOBKA MHEPTHEIX FasoB ¢ APYIAX IUVTAHET KOCMAYECKHMU
KopaGaaMu, OypeHHe CKBAKMH HA JeCATKA KHWJIOMETpOB
8 r1y0b 3eMin, HCMONB30BaRKe ANEPHBIX NpeBpamenmii. « Aj-
XUMHYIECKRiy cmocob, Kceratd, TpusHAH Haubolee paiuo-
HaJbHBIM. .,

Onarp-rakm He ¢aHTacTaM, a yd4eHHIM MNpPHHAJIEKAT nI
OpHIMHANBHBIE HJed, CBA3AHHEIE ¢ IPEMeHeHHEM KHCJIOpOAa.
Ileppasa orHOCHMTCAE K UepHOMY Mopo. MHorMe mOMHsAT, KO-
HegHO, cTpoukm Barpmmxoro: «...Air, UYepHoe Mope, xopomee
Mopel..», HO MaJlo KTO 3HAET, YTO y «XOpPOIIEro MOpsA» ecTh
CYIIEeCTBEHHLIH HEAOCTATOK: OHO OOMTaeMO JHMINE JI0 rIyGHHB
125 — 200 meTpoB.

Uepuoe Mope ropasmo Gefgmee priGoil, 9eM pPOACTBEHHO®
emy Cpennsemuoe. IIpmanaa B TOM, 9T0 pacTUTeNBHEIH W KA-
BOTHEIA Mmp YepHOMOPBA COCPEAOTOYeH B BepXHEM Y3KOM
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cnoe Boasl. Huse 200 MeTpoB (a cpenssas ray6mma 3mech oxo-
x0 1300 MeTpoB) mpocTmpaeTca MepTBas 30HA.

Jd1o ABmeHue peiroe. O6bLIYHO MOpPA H OKeankl 3aceJeHH
ga Bclo ray6buny. [lake ma nue Mapmancroit snagunsr ITnkap
BUJc B nanOMrHaTop Gatuckada KpeseToK M IJIOCKYIO PHIGY,
MOXO0:KYI0 Ha kaMmbasy.

Ho » Uepnom mope ofuraiot 6akrepni, sbipabaThHIBA0OIIAC
ceposoopor. CepoBofopoyt oTpaBiseT BOAY, 3aTPyAHSA Ha-
CHINeHHE ee KNCIOPOfloM. A penbed) AHA TaKos, YTo Tepe-
MemneaHne BofsI HaeT MeqinerHo. OCHOBHAA Haed MPOEKTa —
B 00lHeM, BHOJNHE pealbHAas — MEPecTPOMKa MOpPA: BhIMEIDBA-
HHE CepoBONOPO/la M3 BOMBI KHECIOPOXOM. MBICIL 3Ty MOMKHO
| pa3pntb. HacrhlleAue KUCAOPOZOM 03ep U APYTAX KPYIHLIX
BOAOEMOB MOKHO HCIIOJIB30BATh W JJIA HOAKOPMKH BOLOPOCIEii
B phib.

Jipyraa niesa (BuepBhie ee BHICKa3ajJ aMepHKAaHCKHII yde-
goiit Caran) cocTORT B TOM, 4ToOH 3abpocuTh Ha DBerepy
ofIUR M3 BHNOB XIopesursl. BeicTpo pasMHOKasch, XIopeiia
OpEBPATHT YIJIEKHCABI Tasd atMocdeps B Kncaoporn. [laprn-
KOBH1 BppexT McuesHeT, TeMIepaTypa MOBEPXHOCTH CHU3UT-
c1. Pacrenua cpenalT miaaHeTy HPHrofHOM IS SHU3SHM.

Creniennst o BeRepe, KOTOpDHIMH MBI cefiTac pacmojaraeM,
3aCTaBIAIT OTHECTHCh K ITOMY NPOEKTYy cKemrudecKn. Ho-
KaKoe pacTeHMe He BhIjepkuT TeMmepatypsr B 400 — 500
rpaaycos. Ho mis mexoTopeix GaxTepuil 5TH yCIOBAA BOOJEE
npaeMiaeMu. EcTb m ¥HaA BO3MOMKHOCTH: CO3HATh Ha OTPAaHH-
9YeHHOM YYaCTKe NJIaHeTH MAKPOKAEMAT, KOTOPHIN Obla O
NpHTofieH s 3eMHEIX PACTeHMIL.

B mamu seMHble mpefcTaBICHHA KOCMHYECKAS J00Xa BO-
prajachk ¢ GwicTporoil parerel. HemaBEO MBICHB 0 moseTe X
Jlyre mnu Mapcy kasanack BepxoM Aepsoctu. Ceifuac 3Be3na
Mpoxcuma IlenTaspa, ynanemnas or mac Ha 40 000 Mmanumap-
JOB KHJIOMETDOB, CUMTAETCA OOBEKTOM MOBOJHHO OJIHM3KAM.
Vyentix maTepecyloT Goliee TPYAHEIE IeJad — 3Be3da berexb-
reiise — 300 cBeTOBEIX JeT, mMapoOBOe 3BE3HOE CKOIUICHHE
B Iepkynece — 34 THIcAum, TyMaHHOCTH AHAPOMEAH — HOJ-
TOpa MIJLIMOHA CBETOBEIX JeT.

Peskasg cMeHa MacmTaboB (0T 83eMHHIX K KOCMUYECKAM)
¢ TPYJOM YKIaieBaeTcs B co3HaHMH. CHavana KamKeTcs, 9TO
BOBMOKHOCTh KOCMHYECKAX TOJETOB 3aBUCAT WOYTH MCKIIO-
9uTeNpHO OT ApuraTedd. VI TONBKO MOTOM HOHAMAeNh, 9TO
He MeHee Ba)kKHA mpo0jieMa NHTAHAA: NATAHAA HABUTATEISA,
OHATAHUA SKUIaKa.
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B ycuoBusx KOCMMYECKOTO KOpalid deloBeKy HYMNO
exxenaesao oxkono 1100 rpammos xucaopoma, 900 rpammon
OHIIEBBIX IPOAYKTOB, HE MEHee 4 JINTPOB BOXEH — [JIfA NHATbA
u ruruedsl. MUtoro: 6 KmmorpamMmoB.

Hak Gynto HemuOoro. OfHAKO yiKe mojeT Ha OamKailmue
mnageTs: CodHewHO! cHCTeMBl Opomintceas 2 — 3 roma. ITo
3HAYHT, 9TO SKHIAKY U3 TPEX — YeThIpex 4el0BeK IPHILIOCH
651 B3ATHL ¢ co0oil GaraX BecoM MuUHEMYM B 15 ToHHE!

ficgo, 9T0 AiiA JANBHUX KOCMHYECKHX IOJIETOB, KOTOPbLIG
NPOIJIATCA, BHIPUMO, JeCATKHU jer, 6ara)k oxasajncsa Gol caumm-
koM TsenniM. Hap sToil mpoGaemoii aymaa eme Ilmoaxon-
cxkuil. EMy m npmHamne)XuT Ames 3aMKHYTOTrO LUKIA: KPy-
roBopoTa BellecTB BHYTPH Kopalis.

B npumnunme nyTh 9TOT BOOAHE peasieH, Bedb TaKO# Kpy-
ropopoT ocymectniagerca ma 3emie. Ommako BOCHPOU3BECTH
ero B OrpaBEMYeHHOM O0BbeMe KOCMHIEeCKOro wKopalis — 2a-
mada [0CTAaTOYHO CIOMKHASA. B 3TOM HampaBleHUA NENIAI0TCA
0Ka JHIIL caMble HepBble MATH...

Eme cnomuee mpobmema TomamBa. K cokanesmio, 3aMK-
HYTBIA IMKA TYT HEBO3MOEH — OPOTYKTHI Cropanus OymyT
TepATLCA 6Ge3BO3BpaTHO. A Ppacxof ropovero M OKHCIHTEN
orpoMeH, Aaske npu noxerax BEyTpm ColHEYHOE CHCTEMUL

B nmepnapno somenmeil xaure B. H. 3peaosa n E. II. Ce-
permua «/Hmakme pakerHBIe TONIHBAY MPHBOXATCA HEKOTO-
pbie CBelleAMA O TOM, KaKHe BHABI TOIUIMBA NPAMEBAIOTCA B
COBPEMEHHBIX PaKeTax.

Tak, y Hac B cTpaHe Ha SKWJIKOM KucIopome paboraiam
nepsag W Bropag cryneHEm Kopabus «Bocrox», B CIIA —
mepBasg CTymeHb paxersi-Hocarensa «Carypm», B Amrraum —
paxers « BIIOK-CTPHK»; Ha CMeCH KHIKOTO BOZOPONa M KHJ-
KOro KHCJOpOJa — BTOpaA CTyIeHb aMepPHMKAaHCKOH paKeThl
«Herrasp». «B CIIA,— opmyr B. 3penoe u E. Cepernn,—
HamboNsmA# YHeNbHLIH HMIYJABC TATH IPEAINONAralT Moay-
aate Ha JHPJ[ (KEOKOCTHBIX pEaKTHBHBIX JBHTATENAX.—
P. B.), paGorarommx Ha JKHIKOM BOZOpPOEe U JKHIKOM
¢drope».

Koneuno, BO3MO)KHOCTH XWMHYECKOTO TODIOYEro MOMKHO
HeCKOJIBKO pacmaputb. B cBoe Bpemsa eme A. Ilammep mpep-
farajl HCNOJb30BATH MeTaJMHIecKHe M0o0aBKHE: Cropanme Me-
Talfa OO3BOJAT HOBBICAThH TEMNEPAaTyPy BHXONAIMNMX ra3oB
#, cIeHOBaTeJIbHO, YBEJHIHTh TATY. Eme GOapmHe BO3MOM-
HOCTH B 5TOM ILIaHe OTKPHBAIOT ANepHBIe peaknmd. Opnna-
KO [Jil MOJEeTOB B JalbHEA KOCMOC M AGPHOEe ropiovee, BU-
AEMO, HE[IOCTaTOYHO aHeproeMKo. I'ne ke suixon?
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Tyr ecTh, 10 KpaitHeii mepe, asa nytH. OgUE — HCHOMDL-
30BaTh B KavecTse TONJAMBA (TEPMOANEPHOrO ropovero) TOT
caMblii BOJOPOH, KOTODHIl COCTaBIAET MEJK3BE3ZHYIO Cpeny.

Bropoit nyTte Kaskerca eme OGolee (aHTACTHIECKAM —
(QoToHHBIE paKeTH!, NOCTPOEHHEbICE HAa UPUHENANG AHHMIHAJA-
nau. CoBcemM HENABHO TAKMMHM paKeTaMu MHTEPECOBAJHCL
[0YTH HCKIAIOIATENLHO (PaHTACTHI.

Ho B mocaenmee BpeMA IOJMYdYeHBI Pe3yALTATHI, KOTOPEIE
3aCTaBIAKT 1I0-HOBOMY OIEHHTh NEPCNEeKTHBHl 3TOr0 IYTH.
M cHoBa, KaKk CIy"aiaoch yiKe He OJHAMBI, «BO3MYTHTEIeM
CIIOKOAICTBUAY CTAN TeJuid.

..Bo Bropoii monosmme XIX cromerma B Oucdopncronm
yHHBepcHTeTe mnpemnogaBal Marematmky Yapas omcon.
B cpeme Kommer OH MOJB3OBANCA ONpENENeHHOH M3BECT-
HOCTBIO, HO MHPOBYIO CJIaBy NpHOGpeN Kak HHCATeNIL-CKa-
sounnk Jlpiome HKoppomn. Mamemskyo repommio csomx mo-
pecTeii AIdcy OH OTHpaBEI B 3asepKajlbe — CTPaHy dyjec,
rae Bce Hao0OpPOT MO CpaBeHWIO ¢ HAMM MHUpPOM. Tak Bmep-
BBle B JIHTEPATYPy BOILIA HAEA O ABYX aGCOMIOTHO CHMMeT-
PHYHBIX CACTEMaX: MApe W aHTHMHpe.

B mayky oma pomuia ropasfo mosmmEee, B XX B. Mpesn
3Ta «BHUIE3Na» M3 3HaMeHmTOro ypasHemmsa Jlmpaka, Koro-
poe MOMyCKaJ0 — mpaBja, TeOPEeTHIECKA — BO3MOKHOCTE CY-
MeCTBOBAHMA 3JIMEKTPOHA € IOJOMUTENBHBIM 3apANOM, T. e.
anTHaNeKTpoHa. Ho duamem yiKe smamum: To, 4To Hme sampe-
MeHO 3aKOHAMM IPUPOibL, YTO JONYCTHMO TEOPEeTHYECKH, Mo-
meT OBITH OOHAPY/KEHO MM (IOCTPOCHO» TPAKTHIECKH.
N peiicreurennHo, BHavale GHuI HalileH aHTHSNAEKTPOH (ero
HA3BAJNA TO3UTPOHOM), NO3JHEe — aHTHIPOTOH, aHTHACHTPOR
¥ aHTHTPUTOH — A7APa ATOMOB aHTHBOAOPOA.

KomcrpyupoBaaue Ha YCKODATENAAX YCIOKHEHHBIX aHTH-
Anep ¥ perucrpanusa nx mpubopamu Hadaaucs B 1965 r. Tor-
fia Tpynna aMepukaHcKuX m3mkoB Bo raase ¢ JI. Jlemepma-
HOM 00HApy)KuJda DepBble ONMHOYHEIE Aflpa aHTHAMeliTepHUa —
KOMIIEKC AHTHOPOTOHA ¢ AHTHHEHUTPOHOM.

Yepes gerwipe roma Ha CepoyXoBCKOM IPOTOHHOM CHH-
XpoTpoHe ¢ KodoccaabEoil sHeprueit B 70 I'sB (1 rurasaext-
POHBOIBT — 1,602X10 P I;x) raxme sgpa- yke mnoaywamm
mecatkaMn ToicAad. Tam ske, B CepmyxoBe, WiIeH-KOppecHoH-
near Axapemun Hayk CCCP 0. [I. Ilpoxomus ¢ corpypmm-
KaMHi BOepBble 3admKCEpoBan ofpasoBaHHe AP ONHOH u3
momunKanuit aHTMreNHA — ABTHreNNA-3, COCTOAMHX H3
ABYX AaHTHOPOTOHOB M ONHOTO aHTHHEHTDOHA.
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Bce pa6oTrsl mo molydeHmio aETHBemiecTBa TpeGylOT Or-
POMEBIX 3aTpaT dHePrMU W JAOCTHIKEHMS CKOpocTed, GIM3KUX
K cKopocrd cpera. Ho pgaske ma sroM doHe cepmyxoBcrmi
SKCOEPUMEHT IMOpa’KaeT BooGpajkeHHWe CBOMMH MaciTaGaMm
U CJIOKHOCTBIO,

Ilporonst, KOTOPEIM cOOGIMANach MaKCHMAJbHag SHEpPrus,
€ KOJIoCCAalbHOH CHJIOH yRapAdM B aNIOMHEHEBYI0 MUIIEHS,
BBI3BIBASA NOTOK YacTUN W AHTHYACTHL, SAep U AHTUANEP.
Tlorox nenmnm Ha ¢paKkudd W OTBONWIM B BAKYYMHpPOBaHHBIA
MATHATOONTHYECKUI KaHaJ, OCHAIMeHHBIH MHOTOTCHHLIMEA
marenTEeiME JnE3aMA. Ha oyrz B 100 MertpoB (gacruiipt
npoGerajm ero 3a HOJTOPBI CEKYHABI) HX HCCHeIOBAJU [e-
CATKM NpROOPOB. 3aMEpPANNCH XaPAKTePUCTHKH KasKnodl u3
4—5 MWINHOHOB HPOHOCUBIIMXCA B MArHMTHOM MOJIe YaCTHII.
Nndopmanusa cpasy ke nepejasajach rpyime 3JIeKTPOHHO-
BBHIYACAUTENbHEIX MaOIMH, NPOBOJAMBMIMX AHAIN3 KAIKIOrO
perucTpupyemMoro CoGHITHA 0O TNATHAECATH HE3aBUCHMBIM
papaMerpaM. TolbKo Takag cioMKHasA, o6Iagaloniag BBICOKOIT
CTENEHBI0 HAJNEKHOCTH TEXHWKA MO3BOJNHMJA OTKPBITH M HC-
cllel0BaTh AHTHrEJIMIA.

3Havenye CEepHYXOBCKOrO 9KCIEPAMEHTA TPYAHO Mmepe-
OLeHHTHL. Bnepnile GBIO AOKA3aHO Ha HPAKTHKE CYIECTBO-
BaHWE AaHTHUreJNsA, OPHBOEN CAMMETPUH BemecTsa W AaHTH-
peecTBa MONYYMI elle ofHO NoaTsep:kaeHme. Daxt, KoTo-
pHIfi CYmIeCTBEHHO paCHIAPAET HAMM MPEACTABIEHHA O INPO-
UCXOMeHNN 1 3BoJMonuu Beedennoil...

Cefivac 00 aHTHreNmU-3 HM3BECTHO MIOBONLHO MHOTo. Ero
AAPO TaK sKe CTaOWMIBHO, KaK M AAPO OOLIYHOr0 reaus. AH-
TUresanii-3 o0pasyercda W3 Afep aHTATPATAA (AaHTUTPUTOHOB),
CTOAL Ke PafHOAKTHBHBIX, KaK H AApa OOBIIHOr0 TPHTHA.

B npmEnune amTHreamit (W ApyrEe Jerkue aHTHAApA)
MOY{HO TMOJAYYUTH B JOCTATOUHO GONpmMAX KoaumdecTBax. Tpyn-
HOCTL B TOM, YTOGBI «3alUTHTEL» MX, He AATb WM NPOAHHU-
rUIHPOBATh, CTOJKHYBIIMCH C ATOMaMd OOGBIYHBIX BelIECTB.

OnelT moKa3bIBaeT, YTO 3aflada 9Ta BIOJNHE paspeldmMa.
flnpa amrMrelusa MOryT cymecTBOBaTh CKOJEL YTOZHO KOATO,
eCJIM XpaHuTh X B riryGouaiimeM sakyyMe. UroGul mpegymnpe-
IUTh WX CTOJKHOBEHME €O CTEHKAMH WMOHONPOBOMA, MOJNB3Y-
3YIOTCA y)Ke 3HAKOMBIM HAM CPeJCTBOM — MATHHTHSIM ¥LJIA
NMEKTPHIECKUM II0JIEM.

IlonaTHO, 4TO [0 XMMHWYECKMM CBOHCTBAM aHTHreJHi
EmdeM He GymeT oTiamyarhca or oOniaEoro. OmHako 3To ode-
paiHOe Nonymenue (OHO BHITeKaeT M3 NPUHOUIA CUMMeT-
PHH) THOKa HeNb3d HPOBEPHTH SKCOEPHMEHTaNbHO. He TONB-
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KO WOTOMY, 9TO 3anachl aHTHICNHA-3 KpailHe OTpaEHMYeHEHI
Baknee npyroe: 4ro0bl aHTAreHil MOT BCTYNHTH B PeaKIuH,
HoJyuIeHHble fA/pa Haxo OCHACTHTL oGodouroil. Tomnko, pa-
syMeeTcd, He SJEKTPOHHON (Beb 3TO aHTHBelmecTso!), a
No3NTPOHHON. MBI site moxa pacmosaraeM NAMbs aHETHAMApa-
MY, a I XEMHYECKMX PeaKIMil HyMHbI aHTHATOMBL

Tonyuenne awTurenns-3 npuMeuaresNplo emie B ORHOM
orHomeHnn. Ero MokHO paccMarpmBaTh Kak 9Tam Ha HYTH
K Tomyyemwe . anTHaib(a-sacTHNEl, Agpa amTHreana-4. Ilo-
4eMy 5TO TaK BasKHO?

Vaenoie momaraioT, 9TO CHATe3 aHTHreaus-4 Oblil Gb
ouellh CePbe3HBLIM JKCOEPHMEHTANLHBIM JIOKA3aTeNhCTBOM
BO3MOCHOCTH CyIiecTBOBaHHA antuMmmpa. lemo B ToM, HuTO
MupoBasg MaTepua Gomee deM Ha 99 npomeRTOB COCTOMT U3
IpPOTOHOB ¥ anbda-vacTHL, BKI0YaA, BOSMOKHO, I MX AHTH-
nogsl. Tam, rge ycaosds 3ToMy GIaronpHATCTBYIOT, TPOTOHE
A arn(a-9acTHIOB AMEIOT dlAeKTpPoHHOe obpamnuenue. OpHa-
KO OCHOBHAA dYacTh RelllecTBa BceienBoit (Ha 3Beanax, B
MEeK3BE3THOM H MeraJJakTHIeCKOM NPOCTPAHCTBE) CcyIlecr-
BYET B BHJE «IOJBIX» siep.

Ho aro suimn ommu acnext mpobaemut [dpyroit — mpax-
THYIeCKA — CBA3AH C TeM, 9T0 UMEHHO AAPAM reamsa-4 mpej-
CKa3bIBAIOT 0CO0Yi0 pONb B TexXHHKe Oyaymiero — poilb 0cC-
HOBHOPO MCTOYHMKA YHEPrHA aHHATHIALAA.

Ha 10 ecTn cepnesmbie ocHOBaHMA. Y AApa aHTATENAA
(ero ma3bIBAlOT elle AHTHTENMOHOM) eCTH DPAMN JOCTOMHCTB,
Omo oTiM7aeTCs MPOYHOCTHIO M JIETKOCTRIO, CHHTE3 €ro Cpas-
HATEALIIO NPOCT. 'eHOHY HeT pPaBHBIX IO KOMHAKTHOCTH M
YCTOMYMBOCTH, AAPO (YNAKOBAHO» MaKCHMAJLHO MJOTHO.
910 JaeT OCHOBAHHA MOJAAraTh, YTO COYETAHHE TENHOHOB U
AHTATeJAOHOB MO3BOJIUT MCHONKL30BATH DHEPIrHI0 AHHUTHIA-
HUA 3HAYATENLHO TOJHee, 9eM B JWGHIX APYTUX cOodeTaHuax
(npoToW MAC AHTHNPOTOH W T. T.).

Homeuno, o xomcTpyknmuax Oymnymux ¢OTOHHBIX paker
cefigac MOKHO TOBOPHTH JALIL B caMbIX oOmmx uveprax. 06-
pasywinnecs UPH aHHEATAAAIAN (DOTOHBI, OTPAXKAACH OT 3ep-
KaJdLHBIX CTeHOK ABHraTens, OyAYT BHIETATh 9epe3 CONJIO,
co3nasag KonoccanpHyio TaAry. llpemmonaraerca, 4T0 CKo-
pocti, GoTOREEIX Kopabieit 6yaer 6iM3Ka K CBETOBOIL.

C nosmnuii cerogusamHeli HAYKA MBI He MoxeM cebe mpej-
cTaBuThL GoNiee MODIABIH MCTOYHHAK SHEPrHMH, 9eM AHHATHIIA-
nua. o sddexrnsuocTn om GymeT NPAMEPHO BO CTONLKO ;Ko
pas NPEBOCXOMATH AAePHOe TONJIHBO, BG CKOMABKO HOCAERHEe
IPEBOCXONAT KAMEHHBIH YrONb...

154



Tpynmo ckasarh, Kak TeloBek Oymer «moObIBaTh» amnTA-
BelmecTeo. ECJIH B TOpapoyie B CYIECTBYIOT aHTHMHUDPBHI, TO
IOoCTYN B HHX HAM, OpPeICTaBHTedAM OOGLIYHOTO MMpA, BH-
OMMO, 3aKpHIT Hariyxo. L'opasmo BepoaTHee, 4T0 Ha 3eMie
YAACTCA CO3ZATHL TeXHHIECKHE YCTPOHMCTBA, B KOTOPHIX AHTH-

BeIeCTBO 6YIIGT UPOH3BOONTHECA, HAKaAIJINBaThCA H COXpa-
HATHCA.

IloraTHo, 3aKOH coxpamennA DJUEPTHN Ie OTMEHAETCHT.
ITostomy pmaske ecan ynacres oGecnieuntsh Bbiconmit KHILJJ
YCTAHOBKH, HPOHM3BOACTBO aHTHUBEMmEcTBA mOTpelyer oueHs
Gombminx satpat sHeprud. Ho Takme saTpaThl MMEIOT CMBICI,
160 OTKPOIOT YeXOBedYecTBY NYTh B HadbHuii Kocmoc. Cober-
BeHHO, Tak OBUTO Bcerma: M kapasesunsl Homym6a, m camomer
Ukasosa, Baiimyxkosa, Beasxosa, u xocMmuecknii kopaban
TarapumHa OCHAaIDAJMCH HAa 3eMJe, H TYT HHKAK HE TOJXOIAT
YTHIHTApALIe KPUTEPUH: CTOILKO-TO DHEPIMH BJIOKEHO Ha
3eMiie, CTOJNILKO-TO MCIONL30BAHO Ha MOpe, B BO3AyXe WJIA
8 KocMoce...

IToka MBI MOKeM JWImTL B caMoM o0mieM BHe mpejicTa-
BHThL ceGe TeXHHIECKHEe CPefiCcTBA, KOTOpPhie TMO3BONAT IpPaK-
THYeCKU OCYIMecTBHTHL aEHUrmiIaAnmio. HakuMm Gynyr Gakm
6ynymux ¢oronmsix paxer? Hax «3aMoposuTs» aHTHBEmECT-
Bo Ha ropgbl momera? Har ympamisare mpoueccoM amHMTrHIsA-
OUu, YYATHBAA ero KACKAJAHLIA XapaKrep?

Ha 5T m MBorme Jpyrme BONPOCH emie HPEACTOUT OT-
petuth. Ho cama HieA HCNONL30BAHHA CaMOr0 MOIHOIO M3
BO3MOJKHBIX WCTOYHMKOB JHEPrAM 4Ype3BHYaiiHO 3aMaHYHBA.
Ee ocymecTBlieAre OTKPHIIO GBI COBEPIIEHHO HOBEIE IEPCHEK-
THBH B HCCJAENOBAHOM KOocMoca, ocsoemmm Diaamer Commeu-
HOHl CHCTeMBI, JOGHIe IONe3HBIX HCKOMAaeMbIX U3 IIyGUMEHBIX
CI0eB 3eMJIH, CO3JaEAA HPOMBIMUICHHHIX NpPeAUPHATHI Ha
IHe MOpel M OKeaHOoB, MO3BOJWJIO OB pemaTh 3afagu, KOTO-
pble CerofHsi Heldb3d MaKe IPEeNCTABUTH...

Komeuno, ato gmeno Gymymero. Ho mackomexo pamexoro?
«Camasn Goarmas ommlKa Becex Opejckasammii,— macax Hop-
Gepr Bmmep,~— 3T0 dYepecuyp y3Koe mpoenupoBaHEe B Gymy-
Nice CeTOAHAMHAX BO3MOMKHOCTEH HAYKHY.

Eme coscem memasao paGorel M. Bomenuma m A. Illuao-
Ba IO CBA3BIBAHHIO aTMOCHEPHOro a30Ta WPHA OGBIYHBIX YCIO-
BHAX BHI3BIBANH CHOPH M coMHemma. OpHako ma Mempyma-
pOJlHOM KOHTpecce Mo KOOpAMHAmMOHHON xmMmum B I'amGypre,
KOTOPBIH cocTosacsa metoM 1976 r., HECKONBbKO BHABBIX XH-
makos obparmauch k& A. IlmmoBy, woTophii BHICTYHam Ba
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KOHTpecce € HOKIAJ0oM O PpesylbTaTax HCCAeNOBaHHil, € BO-
TPOCOM, HENb3Sl JIX MOBTOPUTH 3TH ONBITHL B CTYNEHYECKOI
ayanTopun?

Illnnor oTBeTHN, 4TO HEKOTOPble pPeaKOWA BEeChbMa Mpo-
€THI, UX MOKHO JIMOHCTPHPOBATh B JEKOHOHHLIX ONBITAX H
Jajke BKJIIoYaTh B ydyeOHBEIe JaGopaTopHBIe paloThl. Xapak-
TepHBIl npmMep — noxyvenne ruapasuEa — NoH, Mpt me
GyneM mpuBOANTH 37eCh ONMCaHMe ONBITa (ero MOKHO HANTH
B skypHade «Xumua u musEs», 1977, No 4). Basxmo gpyroe:
IKCMNEePHMEHT M B CaMOM Jelleé HAacTOMBKO DpPOCT, 49TO €ro
MOJKHO BOCIIPOM3BECTH B XOpOINeil MIKOJLHOH JaGopaTOpHH.

Boo0mge, ¢ rasamu cefigac mpoucXoauT JIOGONBITHAA HCTO-
pas. C oHoii CTOPOHDI, OHA BCE MHpe HAYMHAIT NPAMEHATH-
€A B NPOMBIINIEHHOCTH, CTaEOBATCA obmenocTynabiMu. Cka-
eM, Ha OaKHHCKOM 3aBofie «AasdeKTpocser» (mpeanpudA-
THH, CHeNHATH3UPYIOMEMCA Ha BHINYCKe JAIOMHIHECHEHTHBIX
JaMil, u, CIe0BATeNbHO, OTHIONhL He XAMHYECKOM) JAeicTBY-
€T YCTAHOBKA M0 MOJYYeHHMI0 KHCIOPOAA M3 BO3MYXa METOHOM
rIyGoOKOT0 OXJasKOeHNMA, BBOAMTCA B CTPOii 00OpydOBaHHE
I mONy9YeHMs BOMOPOAA, MIMPOKO MCHOOAB3YIOTCA HHEPTHHIO
rassl.

C apyroit cTopoHSBI, HCCIeNOBAHHE «OOMIETOCTYIHBIX» ra-
30B IIPOJIONIPKAETCHA ¥ INPAHOCHT BCE HOBBIE, YaCTO HEO;KMAAH-
mvie oTKpuiTMA. HemaBHO, HampmMep, cHeWaJMCTHI 1O Tpe-
HHI0 M M3HOCY MANIAH CTONKHYJNCH C JIOOOTBITHON TeXHHYe-
cKoli 3aragkoil. B ysne TpeHms KepacmHOBOro Hacoca pado-
TaAM JiBe MeTaNm -- cTanpHaA ®W Opomsosas. HKorma wacoc
pasoGpanu, Ha TOBEPXHOCTH OpOH3B OB OGHADYKEHEI
4acTANGl 3aKaNeHHON CTalH.

310 mpotuBopedwsio 3apaBoMy cMbicay. He msarkas Gpon-
3a (HAMA3ajach) Ha TBEpAyI0 CTajlb, a TREpRAA CTAlb —
Ha MATKYy0 Opom3y!

Heuto mopofHoe npomcxogmT MHOrAA C TOPMO3aMHA 3e-
JIe3HONIOPOIKHBIX COCTABOB. UYryH KOJECHBIX 00OmOB, Kak
Macjo, HaMa3biBaeTCA HA DIACTMACCOBYI0 TOPMO3ZHYI0 KO-
JOAKY.

Wccnenopannsa, mpoBefieHHble HEJaBHO Yy HAC B CTpaHe,
MOKa3ajd, 9TO B 3TOM NPOTHBOPeYdH BmHOBAT Bofopon. Om
NPOHMKAeT B MeTa/lul, 3amOJNHAA MeJbdaiilime TPeUIWHEI, a
Npu TPeHHA BBIENsETCA, BHI3BIBAS BONOPOAHBIA m3moc. Me-
TAN TepsAeT HPOYHOCTE.

Taxum oGpasom, GpoHza moGekiaer CTalb IOTOMY, 4TO
y Hee eCTh «COW3HHK» — BOJOPOA, Bpar, KOTOPHIA paapymia-
er cTallb H3HYTpH...
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Ipyras saragka — mpocreitmuit  GopoBogopon, nuGopam
(B:Hs). Bonee momyBera, ¢ TeX mop KaK €ro OTKDPBUIH, OH
OYKBAJILHO TEPPOPH3MPOBAJ XUMAKOB. B0 coBepiieHHO HE-
HOHATHO, KaKAe aTOMLI B €r0 MOJEKYJe CBA3AHBI MEKAY CO-
6oit, a Kakue — HeT, M IOYeMY OH He CYOIECTBYeT B CBOCii
moHOMepHOI ¢dopme — BHa.

B 1960 r. amepuranckoMy ydeHoMy Yuiabamy Jlumcrom-
6y ymamoch pacKpeiThb 3TOT cexper. Okasalocs, 4to Gopo-
BOMOPOABL HO CBOEHl CTPYKType HANOMHHAIOT Kopsumy 0es
PYYKH: MEXKNY ABYMS ATOMaMH 00pa OCTAETCA CTOJBKO Mec-
Ta, CKOJNBKO TpeGyerca miIa aByx meGoJpIIuXx aToMmMoB. Eciu
e «PYyUKy» mpupelaTh, o0pasyercA Telo, oGlafaiomee Bbi-
COKOMl CTemeHb0 cuMmMerpuu. Tax ObUIO TOMydeHO Ienoe
ceMeiicTBO GOpPOPraHMYECKUX COeJHHEHMil, KOTOpHie GHICTPO
npuobpesn BajKkHeliImee HaydHOe M NpAKTHYEeCKOe 3HaUCHHE.
3a atu paborsl Yuneam JlunckomG Geir ynocroen B 1976 r.
HoGesnesckoil mpeMUd MO XHMUH,

OTKpHITHA NOYTH HeNpPeACKa3yeMbl. IT0 GBLIO BepHO BCer-
ma, HO ocoGenHo BepHO ceiigac. IMeRHO ceii7ac XEMHA CTOUT
Ha Topore HOBOro mepmopa csoeil mcropuu. IlpoumkHoBenne
B MMpP CBeDXHHM3KMX H CBEDPXBBICOKHX TeMIepaTyp, BhICOYaii-
KX fAaBdeHuii ® TAyGodaiillero BaKkyyMa, HCcIeqoBagHe
IUTa3MBl, PUMEHEHHEe METOHOB APYTMX Hayk (mpempie Bcero
¢nsukn u GuosormMu) — BCe HTO HEOGO3PHMMO pacUIMpAeT Iro-
PU3OHTHI XUMUH.

..MH umBeM B MHpe, rie MeHseTcA Bce. TONBKO OO
0CTaeTCA HEeM3MEHHBIM:; CTpPeMIlcHAE YeioBeKa WATH Brepe],
Bce rayGike OmpOHMKaA B TaiiHBl mpupoasl. B artoM cmbica
KOPOTKOHl dYeqoBeYeCKON IKHA3HHM, ompasfadde OeCKOHEIHO
JlOJIToil JKA3HM deJIOBEYEeCTBa.
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P. Baxramos

OUrypPol HE NMEET...

Penaxrop H. Acronoavcexuil
XynowHaukn B. I'opaosun, P. I'oprosuna
Xynow. penaktop B. Caeeaa

TexH. pepaktop T. IMuuyzuna
HKoppekrop C. Trxavenxo

A 08748. Wupnexc 3akasza 77722, Cpano B nAabop
9/X1-1976 r. IloanucaHo K medatn 19/VII-1977 r. dop-
MaT Gymarn 84 X108Y,,. Bymara Trmorpadckaa N 1. Bym.
J. 2,5, Iew. n. 5,0. Yea. mew. s, 8,40. Vu-man. xn, 8,85,
Trpamt 100 000 3k3. HMamareabcrBo «3HaHue», 101 835,
Mocksa, IlenTp, npoesn CepoBa, &. 4 3aKkas 1586.
Ilena 30 xom.

Knesckag KamicRaa dabpuxa pecnyGAMKaHCKOTO Mpoms-
BOOCTBeHHOro o6benmmennsa «lIoaurpadxAuara» ToCKoM-
napara YCCP, yi. BopoBCKoro, 24,
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