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Hamsamu moux pooumenetl

YTO TAKOE KN3Hb
C MOYKU 3peHUsT Pu3uKu?
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Homo liber nulla de re minus quam
de morte cogitat; et ejus sapientia
non mortis sed vitac meditatio est.
Spinoza,
Ethica, P. IV, Prop. 67.

Yenosex cBOOOAHBIA HH O YeM TakK
Majlo He JyMmaet, Kak 0 CMEPTH, U ero
MYOpOCTh COCTOHT B PasMBIILICHHH
HE 0 CMEPTH, a O XKU3HU.

Cnunosa,

JtHKa, 4. 1V, Teop. 67.
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YTO TAKOE XKHU3Hb C TOUKHU 3PEHWS PU3HUKH?

JleTcTBO, IOHOCTD, yueba

Orteu Opeuna, Pynonsd Illpeaunrep, nomyuun mo
Hac/lencTBY HeGombinylo (habpuky KiIeeHKH, 9To obecne-
YHBAJIO €T0 CEMbI) MAaTEPUATILHO M OCTABILANIO €My BO3-
MOXKHOCTH 3aHHMAaThCi U €CTECTBCHHBIMU HAYKAMU: OH
MHOTO JIET OB BHLIE-TIPE3UIECHTOM BeHckoro OoTaunko-
300JJOTMYECKOT0 O0IIECTBA H BRICTYTIAN TaM C JIOKIaJaMu.
OpeuH lpenuHrep nucan BOOCIEACTBUH, YTO OTel ObLn
EMY «IPYTOM, YUHTE/IEM ¥ HEYTOMHMBIM COOECETHHKOM.
Mars OpBuHa Obljia 4yTKOM, 3a00TIHBON M KU3HEPATOCT-
Ho¥ XeHumHo#A. besobnaunoe nercrBo OpBUHA MpoTeKa-
110 B JIOMe, T/Ie AU 106poTa, HayKa B HCKYCCTRO.

Jlo onnHHAaAIATH JIeT peOeHKa yIuIu 10Ma, a B 1898
rofy, yCIEUIHO BBIIEP)KaB BCTYUTENbHbIC 3K3aMEHBI, OH
HOCTYIHJ B AKaIEMHYECKYIO0 TMMHA3HI0, KOTOPYIO OKOH-
yyil B 1906 rony. 3Ta ruMHa3us OMB30BANACH PEIYTALH-
€l MPECTHXKHOTO YUeOHOTO 3aBEACHHS, HO, B OCHOBHOM,
rymMaHuTapHoro npodursa. Tem He Menee, nocie Onects-
1€ CaHHBIX BBIYCKHBIX 3k3aMeHOB (DpBHH BOOOILIE He-
M3MEHHO OBbII MepBLIM YYEHHKOM B KJIACCE), KOrjaa npu-
nia nopa BeIOOpa JalibHEHUIETO MyTH, 0€3 KonebaHui
npeAno4YTeHre ObUTO OTJAHO MaTeMaTHKE H QU3HKeE.

Ocensio 1906 r. llpenunrep noctynua B Benckuii
YHHUBEPCHTET, [I¢ €Ile HEeJaBHO, 10 CBOCH Tparmdeckou
rubenn paborain Jlroasur boasiman. Ho 310t BBIGOP Op-
BUHA HE cjejian ero y3kum cnenuamuctoM. Kpyr ero un-
TEPECOB BCErJa OCTABAJCH YAUBHTENBHO LIMPOKUM. OH
3HaJl HIECTh MHOCTPAHHBIX A3BIKOB, XOPOILIO 3HAJI HEMEIl-
KHX MODTOB, CaM ITHCAJ CTHXHU.

Bce )xe Ha nepBbIil I1aH BCe ONpeACICHHEE BHICTY-
HaJin JUCLMIUIMHE (PH3HKO-MaTeMaTHyecKoro nukiaa. Bo



3PBUH WIPETUHTEP. BUOTPA®HA

MHOI'OM 3TO ObLIO 3acAyroii npenoaaBarene, B YaCTHO-
cty Opuna ['azenpos, o koropom B 1929 r. B HobGenen-
ckoii nekumu penunrep ropopwt: «Torma (8o Bpems
IepBoit mupoBo# BoiHEI) norud I'azeHpons, W YyBCTBO
IIOJICKa3bIBaeT MHE, YTO, HE CIIYYHCh 3TOTO, OH CTOST Obl
31ECh BMECTO MEHs». IMEHHO 3TOT SpKHUH 4YeJIOBEK MO-
MOT" BTOpPOKYpCHUKY LllpenuHrepy moHATH, 4TO €ro npu-
3BaHHEM SBJIETCS TeOpeTHIECKas PHU3HKA.

Jliis ROKTOPCKOH Auccepranyu (aHasgora Tenepen-
Hedd qurutomHoH pabotsr) [Lpenuurepy Obina npenioxe-
Ha 3KCTIepUMEHTabHas paboTa, KOTopas Oblna HE TONBLKO
YCIIEIIHO 3alMIINEHa, HO U YIOCTOUIACh ONyOIMKOBaHUA
B «oxnamax» BeHckoll akagemuu Hayk. [locie cmauu
BBIIIYCKHBIX 3K3aMEHOB JBaAIIATHTPEXJIETHEMY ODPBHHY
Ipenunrgpy OblIa NPUCYXICHA CTENEHD TOKTOpa (Qrio-
coumu.

Hanbonee nnrepecHoit ms [lpenunrepa obnactoio
CTajla TepMOAMHAMHMKA B BEPOSTHOCTHOH MHTEPNIPETAIHH,
pasButoit bosnbumanoMm. «Kpyr aTHX HIe#, — rosopui
3. Mpenunrep B 1929 1., — ctan 1nd MeHs Kak Obl nepBoi
M1000BBIO B HAYKE, HUYTO JIPYTroe MEHA TaK He 3aXBaThIBa-
70 H, MOKaMyH, yXKE€ HUKOTAa He 3aXBaTur». B xauecTse
JOKTOpCcKO# auccepranuu [lIpequnrep 3aummaer sKcre-
PHMMEHTAIBLHYIO paboTy N0 3JeKTPHUUECKOH IPOBOIUMOCTH
HA TMOBEPXHOCTU H3O0JATOPOB BO BIAXXHOM BO3JYXE, BBI-
TIOJTHEHHYIO UM B Taboparopuu DKcHepa.

ACCHCTEHT, JOHeHT, oHIep.
Ha wro-3anaagsom ¢gponre.

Bckope mnocsie oxkoHwyaHus yHmBepcutera Illpe-
OMHTEP TIOJYYHJI MECTO acCHCTEHTa JKCHepa, Bo Bro-



YTO TAKOE KH3Hb C TOUKH 3PEHUS PH3IUKU?

poM ¢usuyeckoM HHCTHTYTe BeHckoro yHumepcutera.
C 1914 r. — lllpeausrep CTaHOBUTCS IPUBAT-IOLEHTOM.
C 1910 r. nosBustoTcs nepseie Myonukanuu Hlpeaunre-
pa, TOCBSIIEHHBIE MUDICKTPUKaM, KHHETHYECKOH Teo-
pHH MarHeTusMma, aTMOC(EpPHOMY 3JIEKTpHUeCTBY (Ipe-
mus laliTudrepa), TEOpHH aHOMAILHOM DIEKTPUIECKOR
aucrepcun, HHTEpGEPEHIIMOHHBIM SBJICHUSAM, TEOPUH
abdexra Jlebas u ap. Kpyr ero uHTepecoB ObLI BeCbMa
UIMPOK: PaAMOaKTHUBHOCTE B €€ CBA3M C aTMOC(HEpHBIM
ICKTPUHECTBOM (32 3TH roAs! paboTel OH OB yIOCTOSH
OpeMuH, YUpeKaeHHoi# ABCTpHiicKo# akanemueii HayK),
3NEKTPOTEXHUKA, AKYCTHKA ¥ ONTHKA, B OCOOEHHOCTH
TeOpHUs 1BETOB. TOraa e OH BIEPBBIE 3aHHTEPECOBAIICS
KBaHTOBOU ()H3UKOIA.

Ycnemnas paboTa MOJIOAOTO HperoaaBarens Obuia
3aMedeHa, U 9 saBaps 1914 1. on Obl yTBEpXKICH MH-
HHCTEPCTBOM B 3BaHMH JOLIEHTA, YTO J]aBAJIO €MY IPABO
9UTaTh JeKkuuu. OfHaKko NpHUBaT-AOLCHTYpa HE OINIA4H-
BaJlach, TaK YTO MaTepuaibHoOe nosoxenue lllpenunrepa
HE U3MEHHUNOCh, U OH TMO-IPEXHEMY KWI C POAUTEIIMU
B BeHe n «3ane3an k HUM B KapMaH» BBHIY CKyZHOCTH
YHHMBEPCHTETCKOH 3apaboTHOH muatel. llonbiTku u3Me-
HHUTb JTO IOJI0XKEHHE OBbLIM NpepBaHbl: Haualach BOMHA,
u OpeuH Upeaunrep 601 MOOMIIN30BaH.

ITo TormamuBmM aBCTPHMCKUM 32KOHaM BBIITYCKHHUK
yHuBepcutera JpeuH llpesunrep pomked Obii roa oT-
CITy’KHTh B apMHHU. 33 HECKONILKO HeJenp Ao Hadana [lep-
BOH MHpOBOU BoiHBI LIpenunrepa npu3eIBalOT B apMUIO.
B otmuune ot @. I'azeHopns, morubiero Ha ¢poHTE,
Hlpeaunrepy nose3no — €ro OTHPABIAKOT B KAa4eCTBE
apTHILIEPUICKOTO oduiiepa Ha OTHOCHUTENHHO CIOKOH-
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3PBHH HWIPETUHTEP. BHOT' PA® W

HeIid yuactok FOro-3anaanoro gponra (paiion Tpuecra).
Tam eMy yAaeTcs qaxe 0CTaBaTbCA B Kypce pa3BuTus Qu-
3UKH, B YaCTHOCTH, TO3HAKOMHTBCS CO CTAThAMH A. DHH-
ITeifHa 1o o0ImIel TEOpUN OTHOCUTENBEHOCTH U B 1918 .
OMyOJIMKOBAThH [IBE CTATBbU N0 3TOH TEME.

«AKkajleMHYeCKHe IOIbl CTPAHCTBMID

Iocne okoHuaHus BoitHbI, B HOsiOpe 1918 r. O. Ilpe-
OvHrep BepHyncd B BeHckuil Qu3Mueckuil HHCTHTYT.
OnHako nocirieBoeHHas XHU3Hb B ABCTpUH ObUIa TPyAHA,
HEPCIEKTHB YIy4IIeHUS HE ObLIO, U MO3TOMY, IOIYyIUB
TpUrIalleHue NopaboTaTh B MeHckoM (u3ndeckoM HH-
cturyre y Makca Buna, lllpeausrep B3san B Bene nomy-
TOJJOBOM OTILYCK U C MOJIOJION KEHOM (OH TONBKO 4TO XKe-
Huwics) B anpene 1920 r. nocenuics Ha HOBOM MecTe.

B I'epmannu Torga TpyAHAAch IUIeA1a BLIAFOIINX-
cs1 GU3UKOB, CPEIH KOTOPHIX MPEXXK/IE BCETO MOXHO YIO-
MAHYTh OiHITeiiHa U Maxkca 1lnanka, 1 BO3MOKHOCTh
o6uieHys ¢ HUMH GbLTa npuBieKaTensHol. B Mene Ipe-
AUMHTep npopaboTal, 0qHaKo, TONBKO YeThipe Mecsa. OH
yXe nproOpen «uMsi», U pUrianieHys Ha paboTy B pas-
JIUYHbIE HAYYHbIE [ICHTPhI HAYallM ITOCTYTAaTh BCE Jamle.

B nayaie 1921 r. yauBepcutetsl Kui, bpecnay,
I'ambypra u ero poasoit BeHsl oGemany eMy JOJDKHOCT
npogdeccopa Teoperryeckor ¢usmku. Iloctynuno mnpu-
rnamwende ¥ u3 lryrtrapra, llpenunrep nepeexan tyaa
1 B Havaze 1921 r. npuctynun k yrenuso Jekuui. Ho pa-
oora B lllTyTrapre nponomKanachk BCEro OJMH CEMECTP,
u lllpenunrep nepeuien B yHuBepcurer B bpecmay. Oa-
HAaKO HECKOJIBKO HENENb CIYCTS OH MOJYYHJ IPUIJIale-
HHE BO3MIIABUTH Kadenpy Teopernyeckod ¢usmuku Ilo-
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YTO TAKOE XHU3Hb C TOYKH 3PEHMSA ®U3UKH?

IuTexHUKyMa B L{ropHxe, KOTOPYIO 0 3TOr0 3aHUMAIH
HH OoJIbIIe HU MEHBHIE Kak Anbp0epT DHHITEHH 1 Maxkc
¢oH Jlays. Oto npurnamenue noguuMano Uipenunrepa
Ha BBICHIYIO CTYIIEHD aKaleMHUecKOH «Tabeu 0 paHrax».
B 1921 rony on nepebpanics B Hiopux.

Ypasnenue lllpenunrepa

Vpasuenue Ulpedunzepa — 0CHO8HOEe ypasHeHUE
HePenamuUBUCIMCKOU K8AHMOBOU MEXAHUKU, NO380siem
onpeoenums 803MONCHbLE COCMOSIHUA CUCMEMbL, d MAK-
orce usmenenue cocmoanus 8o epemenu. Copmynuposa-
Ho 3. LlIpedunzepom 6 1926 2.

ITo cknaxy yma Opsusn Ulpeaunrep, nogobxo [lnan-
Ky, DHHIITCHHY U pAAY ApYyrux (PU3UKOB TOrO BPEMEHH,
TSTOTEN K KIACCHMYECKMM MpPENCTaBlieHUSIM B QU3UKE U
HE HPHHSI KOIEHIareHCKOH BEpOSATHOCTHOH HMHTepIIpe-
TAUUH KOPIYCKYASPHO-BONHOBOro Xyanusma. B 1925-
1926 rr. Ulpeausrepom ObUTM BBITOJIHEHBI pabOThI, BhI-
JBUHYBIIIKE €r0 B NEPBBIA psAJl CO3AATEIECH BOJIHOBOM
MEXaHHKH.

Hannuune BOMHOBBIX CBOWCTB y 3seKTpoHOB lllpe-
JVHrep NPUHAT KaK (yHIAMEHTATbHBIH 3KCICPUMEH-
TanbHBIA (akt. [nd Qu3HKH BONHBI Aaneko He ObLTh
4eM-TO HOBBIM. BBLIO XOPOIIIO M3BECTHO, YTO B ONMCAHUU
BOJIH pa3iuyHON GU3NUECKONW HpUPOABI €CTh MHOTO 00-
HIETO — MAaTEeMaTHYECKH OHU ONHCHIBAIOTCA IOXOXUMHU
MeTolaMH (TaK Ha3blBaEMbIMM BOJHOBBIMU aupdepeH-
IUANbHBIMH ypPaBHEHHSMH B YaCTHBIX IPOU3BOIHBIX).
U 3neck npossnsercs IOOONBITHEHIIEE 00CTOSTENBCTBRO,
KOTOPO€ MOXHO MPOWLIIOCTPHPOBATh Ha MPUMEPE 3BY-
KOBOH BOJIHBEI B OpraHHo# Tpyb6e.

12



IPBHH MIPEJUHTEP. BHOTPA®USA

Bce Benuuuupl, OTHOCSHIMECH K 3BYKOBOH BOJIHE
— ¥ pacupeAc/iCHne IIOTHOCTEH, ¥ HaBICHHUM, U TeMIie-
paTyp M Tak jajee B TaKOH «CTOSYEH» BOJHE SBISIOTCA
OOBIYHBIMY, OMHCHIBAEMBIMH KJIACCHUECKOW TEOPHEH, HO
B TO )K€ BpeMsl CYIIECTBYIOT U ONpEACICHHbBIE JUCKPET-
HBIE «PE30HAHCHEIE» COCTOSIHUSA: KXIas U3 TpyD, B 3aBU-
CHMOCTH OT €€ [UTHHbI, KHaCTPOEHa» Ha ONpPEIEICHHYIO
4acToTy. DTO HABOJHUT HA MBIC/Ib, YTO, HAIIPUMED, U pa3-
JTUYHBIC KBAaHTOBBIE AMCKPETHHIE COCTOAHMSA 3IEKTPO-
HOR B aTOMax TaK)Xe MMEIOT TAKYIO )K€ «PE30HAHCHYIO»
npupoxny. Takum o6pazoM, BonHb! ne bpoisa cTaHOBsT-
Csi B PSJl «OOBIUHBIX» KJIACCHYECKUX BOJIH, 8 KBAHTOBBIE
JTUCKPETHBIE COCTOSHUSA — B PAJ «OOBIYHBIX)» PE3OHAHC-
HbeiX. KOHEYHO, A1 omucaHus 3NEKTPOHHBIX (M APYTUX
nof0OHBIX M) BOJIH HEOOXOAMMO paciiofaraTth ypaBHeE-
HHEM, TaKOH XK€ CTeneHH OOLHOCTH, KaKk M ypaBHCHHU
Hcaaxa HoroTOHA B KJ1acCHYECKOM MeXaHHKe, U B 1926 1.
Nipeaunrep npeanoXun Takoe ypaBHEHHE, 3HAMEHHUTOE
ypasHenue llpeaunrepa, siBuBmicecs MaTeMaTHYECKOH
OCHOBOH BOJHOBOI (110 APYTroOii TEPMHUHOJOIMM — KBaH-
TOBOH) MEXaHUKH.

Ora cepus paboT ObIna OmyOJHMKOBaHa JPBUHOM
Hlpenunrepom B 1926 roay mox oOmuM HasBaHHEM
«KBaHTOBaHHKE KaK 3a/aua O COOCTBCHHBIX 3HAYCHUAX).
VYpasaenue llpenunrepa 3aHsUI0 JTUIUPYIOIIEE MECTO
B KBAHTOBOH TEOPHHU U HE YTPATHIIO €r0 ¥ OHLIHE.

Ho npeanoxennas [lpeanHrepoM «Kiraccudeckas»
HHTEPIIpETalMs TOH BEIMYMHBI, KOTOpas OMpEeAEIeTCs
ITUM YPaBHEHMEM — BONHOBOHM (QYHKIMU — HE yAEp-
Kanace. Ilociie HanpsAXXeHHEHIIMX AUCKYCCHI C JATCKUM
¢dusuxom Hunscom bopowm, noBomusimx Lpeavnrepa no
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YTO TAKOE XKH3Hb C TOUKH 3PEHUS ®PU3UKH?

U3HEMOXXEHHS M IO OTYasHUSA, €My NPHILIOCH ITPH3HATH
HEOOXOAMMOCTh OTKa3a OT €€ KIACCHYECKOr0 HUCTON-
KOBAaHHUA B II0JIb3Y BEPOATHOCTHOrO. JTO ObUT TSDKENBIH
yaap. Ilepex orvesnom u3 Konenrarena or bopa Lllpe-
AMHTEp cKasan eMy: «Ecnan MBI cobupaeMcs cOXpaHHUTB
9TH NPOKJIAThIE KBAHTOBBIE CKaYKH, TO MHE NMPUXOAUTCS
HOXaJIETh, YTO 51 BOOOIIE 3aHAJICS KBAHTOBOH TEOpHEN».
HeratuBHOE OTHOLIEHHE K «KOMEHIAr€HCKOW MHTEpHpe-
TalMu» KBaHTOBOM Teopuu y lllpeanHrepa (kak U y DiiH-
wreiiHa, [1nanka, xe Bpoitns, Jlays) Tak v He H3MEHHIIOCH
IO KOHLA €r0 JHEH. v

B BepaiMHCKOM yHHBepCHTETE

Ilocne yxona B nodetHyro orcraBky Makca [lnanka
kadenpa TeopeTuueckoi puzvku B bepnuHckoM yHHBEP-
CHTETE 0Ka3aJ1aCh HE3AHATOMN, H BOIIPOC O €r0 IPHEMHHKE
J0JDKHAa OBlNa PEIINTH CIIENMAIBHO CO3AaHHAs KOMHMC-
cus. OHa IpeUIoKuIa CIIUCOK KaHAUIATOB, B KOTOPOM
Ha BTOpOM MecTe (1iocie ApHonbaa 3oMMepdensia) 3Ha-
upnach ¢pamunus lllpenunrepa. 3omMepdensy oTkazal-
ca nepeexaTs B bepiun, 1 BOZMOXKHOCTD 3aHATh BEChbMa
IPECTIDKHOE MeCTO OTKpbUlack nepen Ilpenunrepom.
OH xonebancs u, MOXKeT ObITh, HE TIOKHHYJI OBl Ipexpac-
Hoii [ropux, ecu 651 He y3HAM, yto I1naHK «...ObL1 OBI
pam...» BHICT €0 IPEEeMHUKOM.

3to pemmiio neno, u B Konne jaera 1927 roma Op-
suH [penunrep nepecenuncsa B bepnun. Tenno npusi-
ThI}l HOBBIMH KOJUIETaMH, OH OBICTPO OCBOKJICS HA HOBOM
MecCTe, U TOAbl XU3HU U NPOTYKTUBHOH pabots! B bep-
JIMHE OH IOTOM BCIIOMHUHAN KakK «IpeKpacHbie». Ha cne-
ayromuii ron nocne nepeespa u3 Hopuxa Ulpenunrep
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IPBUH IIPEJMHTEP. BHOT PA®HSI

Obl1 equHOrIacHO (4TO OBIBaNIO uYpe3BBIYAHHO penKo!)
u36pan uneHom bepaunckou akanemuu Hayk. Ho ocHOB-
HBIM 110JIEM ACATEIIbHOCTH OCTABAJICS YHUBEPCUTET. XOTs
Ipenuarep ObU1 TUOMYHBIM «OJAUHOYKOH» M HE cO3Aal
IIKOJIBl, €70 HAyYHBI ¥ HPaBCTBEHHBIA aBTOPUTET UIPaJl
BaXXHYIO POJIb.

Bce pyxnyno B 1933 romy, koraa k BIacTH MPULLIHA
dammicTel. Haganoch MaccoBoe 6erctpo u3 ['epManun myd-
IIMX y4eHbIX. Jlake OTCYTCTBUA «TapaHTHH, YTO YEJIOBEK
6€30roBOpOYHO TPHUMET HAMOHAI-COLHUATUCTHYECKUI
pexumM», ObIIO JOCTaTOYHO, YTOOBI NOABEPTHYTHCA TIpe-
caenoBanuio. lllpenunrep Taioke pemmr nmokuHyts I'ep-
MaHHIO. «S1 TepneTh He MOTY, KOTJla MEHs JIOHUMAIOT I10-
JMTHKON» —— 3TO ero ciosa. ITox npeaIoroM TBopyecKoro
oTirycka oH yexan B FOxubiii Tupons, a orryna B okTa0pe
1933 roxa Bmecre ¢ xerol nepedpaics B Oxchopa. Bexo-
pe OpsuH lIpenuHrep nomy4r U3BECTUE, YTO OH yIOCTO-
eH HoGenesckoii npemun o ¢usuke 3a 1933 rox.

Tpu rona mpopaboran Ilpenunrep B Oxcdopre
UCCIIEeI0BaTeIEM-CTUIIEHANATOM. TOCKysl 1O pOJUHE,
OH BEpHYJCA B ABCTpHIO; ¢ OkTaOps 1936 r. Llpenusn-
rep — OpIUHApHBIA Tpodeccop TeopeTHUECKol Pu3n-
ku yHuBepcurtera B I'pane. Ho B mapte 1938 ronga nocne
AHIIUTIOCA HEMENKHE NOPAAKHA PacHpOCTpaHWINCh M Ha
Asctpuio, 4 31 mapra Opsun lIpeaunrep 65u1 H3-3a MO~
JATHYECKOH HEeONIaroHaJeKHOCTH BBIUEPKHYT H3 BCEX
YHHBEPCHTETCKHUX CIHCKOB ['epMaHny U ABCTpuH.

Onsatb ckutanus. [lepee3n B 1y6aun

Yepe3z Uramuro, seiinapuro u beasruro Llpe-
auHrep B 1939 romy onath BEpHy/CS B AHITIMIO, TOE
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YTO TAKOE XKHU3Hb C TOYKH 3PEHUA PH3AKH?

OH ObUI 3alllMIIEeH OT HENOCPEIACTBEHHON (aIIUCTCKON
yrposbl. B 3T0 Bpems ImaBa npaBuTenbCcTBa Mpnanauu
U. ne Banepa, maTeMaTHK 1o 0O6pa3zoBaHUIO, 3aHUMAJICS
opraHuzauuer B Jlybnune HHCTUTYTa, noxoodHoro [pun-
cToHCKOMY, U lllpenuHrep cranm ero riaBoi. 31ech OH
npopaGotai 17 ner, akTHBHO 3aHUMAasACh HE TONBKO GH-
3MKOH, HO ¥ ¢uitocoduei, nod3uer 1 Aaxe GHoIoruen.

B 1944 roay Bbiia €ro u3BecTHas KHUra «HTo
TaKoe KHU3Hb C TOUKM 3peHus Gusuku?», B 1949 rony —
cOOpHUK CTHXOB, a B 1954 r. — kuura «[Ipupona u rpe-
ku». Kak ¢usuk, Ipsun lllpeaunrep B 3TH ro/pl MHOro
paboTas B 00611aCTH TEOPHU TPAaBUTALUH U, TOI00OHO DHH-
mTeiiHy, npuiaran Oosbiliie YCHIWs Ui HOCTPOCHWS
€AMHON TEOPHH OJIA.

Ilocne oxonuanus BouHsl Llpeaunrep wve pas no-
Jyqas TPUrTalIeHUst BEPHYThCA B ABCTpHIO U B ['epma-
Amo. Ho oH nomoOun HWpnanawio, ¥ TonbKO NOBEPHB,
4TO YIpo3bl HOBBIX NMOJUTUYECKHUX NOTPACCHHH MHHOBA-
T, peIIUJICd BEPHYThCA Ha poaumny. Ero Bo3Bpauienue
o110 TpyManbHsiM. Llpenunarep npopaboran B Ben-
CKOM YHUBEPCUTETE JIRA F'0/Ia U €I ORUH «TOJ [TOUETay.
[locneanue roapl €ro *HU3HU NPOLLIH B XUBOMUCHOM TH-
POIbCKOi iIepeBHE ANbdax.

OpsuH llpeaunrep ckonuancsa 4 supapsa 1961 r.
B Bene.

Hctoynnku:

- MaTepHallbl caira http://taina.aib.ru/biography/
ervin-shredinger.htm (Tpuropses B. 1)

- Marepualsl caiita http://ru.wikipedia.org/wiki/

- MarepHailsl caiita http://n-t.ru/nl/fz/schrodinger.htm.
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HPEAUCJIOBHE

OOBIYHO TMPUHATO AYMaTh, YTO YYEHBIH AOJDKCH
B COBEPLICHCTBE 3HATbH ONPEAENEHHYIO 00/acTh HaykKH
U3 MEPBBIX PYK, H [I03TOMY CUMTAIOT, YTO €My He CleLyeT
[HCATh [0 TAKWM BOIPOCAM, B KOTOPBIX OH HE SABJISETCA
3HATOKOM. JTO PacCMaTpUBACTCA, KaK Bompoc noblesse
oblige'. OnHako 119 JOCTHXKEHHUS MOEH IIeIM 1 X04y OT-
Ka3aTbCAa OT noblesse W ponly, B CBA3HU C 3THM, 0CBOOO-
JUTh MEHs OT BBITEKAIOMIUX OTCI0/a 00s3arenscTs. Mou
W3BHHEHUS 3aKIIOYAIOTCS B CIIEAYIOIIEM.

Ms! yHacnenoBajii OT HAIUUX TPEIKOB OCTPOE
CTpEMJICHHE K OObEAMHEHHOMY, BCEOXBATHIBAIOLIEMY
3HaHnto. CaMoe Ha3BaHME, [JAaHHOE BBHICOYAWIINM WH-
CTUTYTaM TO3HAHUSA — YHHBEPCHUTETaM, — HAaIIOMHHAET
HaM, 4TO C IPEBHOCTH M B NIPOAOJDKCHUE MHOTHX CTOJNE-
TUHN yHUGepcanbHbIl XapaKTep 3HaHWH ObUI €MHCTBEH-
HBIM, K YeMy MOTJIO ObITh HOAHOE noBepue. Ho pacmiu-
penue U yriayOlieHHe pasHOOOpa3HBIX OTpacieil 3HaHUs
B TEYEHUE IIOCIEHUX CTa 3aMEYATEIIbHBIX JIET IOCTABH-
JI0 Hac Mepe]] CTPAaHHOH JiiIeMMOM. MBI ICHO 4yBCTBYEM,
4TO TOJIbKO TENEpPh HaYMHAeM NPHOOpeTaTh HaIeKHbIA

! «Bnaroponctso obs3biBacT» (Ppany.). B naHHOM ciydae
03HA4YaET, YTO YECTh HOCHTH 3BAHHE YIECHOTO OOA3BIBACT HE HA-
pywaTh B3ATHIX Ha ceO 0043aTeIbCTB — CYAHTH KaK HAaCTOS-
HIEMY YUYCHOMY JIHILb C MONHBIM 3HAHHEM Aena. — [Ipum. nep.
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4YTO TAKOE XKH3Hb C TOYKH 3PEHUA ®PUIUKHU?

MarepHall JUli TOro, YToObl 0OBEAMHHUTE B OJHO LEIOE
BCE, YTO HAM HM3BECTHO; HO C JPYrOH CTOPOHEI, CTaHO-
BUTCS IOYTH HEBO3MOXHBIM [UIS OJHOIO yMa IIOJIHOCTHIO
OBJIaACTh OOsee YeM KakoH-1u00 0HOMH HeOOMbIIOMH cIie-
HHAIBLHOM YacCThIO HAYKHU.

Sl He BWXKY BBIXOJa M3 3TOrO MOJIONKCHHSA (MTOOBI
TIpY 3TOM Halla OCHOBHA 1IeNb HE OKa3anach NOTEPAHHON
HaBCET/a), €CITU HEKOTOpbIe U3 HAC HE PHUCKHYT B3AThCS
3a CHHTe3 (DAaKTOB U TEOPHH, XOT Obl Hallle 3HAHUE B HE-
KOTOPBIX M3 3THX 00nacTeit ObU10 HETONIHBIM U MOTy4€eH-
HbIM U3 BTOPHIX PYK H XOTS Gb! MBI MOBEPTallCh ONAC-
HOCTH TI0Ka3aThCsl HEBEXKIAMHU.

ITyctp 3TO mocmyxuT MHE U3BHHEHHEM. boybuioe
3HaYCHUE MMEIOT TAKXKE TPYAHOCTH C SA3bIKOM. PomHoH
A3BIK KXKIOTO SBIACTCA KaK Obl XOPOUIO NPHIHAHHON
OEXKIOH, U HENMb3sl YyBCTBOBaTh cebs BmoJIHE CBOOOA-
HO, KOTZla Balll A3bIK HE MOXET ObITh HEMPUHYKICHHLIM
M KOT'Zla €r0 Ha/I0 3aMEHUTh JPYTUM, HOBBIM. S o4eHs O1a-
roaaped A-py Hukcrepy (Tpunutu-komnemx, Ayomun),
a-py llagpaitr bpoyHy (xomnemk cB. Ilarpuka, Mboii-
HYT) Y, HAKOHel] (HO He MEHbIIE, YeM APYTUM), MUCTEDY
C. K. Pobeptcy. M noctasmio MHOTO 3a00T MOJOTHATE
Ha MEHS HOBOE OfI€SHHE, H 3TO YCYTyOIsioch eIme TeM,
4TO MOPOY g HE XOTEN OTKA3aThCS OT CBOET0 HECKOJIBKO
«opurdHanbHoro» cobcrsensoro ctuni. Ecim yro-mmbo
U3 HEro COXPaHWJIOCh, HECMOTPSA Ha CTPEMIIEHHE MOMX
Jpy3€H CMATYUTH €ro, TO 370 AOJDKHO OBITH OTHECEHO
Ha MOH, a He Ha HX C4eT.

IlepBoHauanbHO mpeamoNaraloch, YTO MOA3a-
TOJOBKM MHOTOYMCIICHHBIX pa3fiefioB OyQyT MMETh Xa-
paKTEP PE3IOMHUPYIOIIMX HaAmUCel Ha NONAX, U TEKCT
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NPEAUC/IOBUE

KaxK ol riaBbl JomkeH ObUI OBl 4HTaThbCcA in continue
(HetipepBIBHO) .

51 ouenn 00s13aH J-py JlapiHHITOHY W H3JATEIIO
Endeavour (O6-B0 uMIEPCKHUX XHMHYECKUX TIPOM3-
BOJICTB) 3a KJIMILIE Ui WILTIOCTpanuif. B HUX coxpaHeHbl
BCE NCPBOHAYAIBHBIE IETAIM, XOTH HE BCE ITH ACTAIH
MIMEIOT OTHOILEHHE K COAEPIKAHUIO KHUTH.

Jybnun, cenmabpy, 1944, 3. 1L

' B opuruHane KHArM MHOTOYHCIEHHBIE IIOA33rOJOBKH pas-
JEJIOB aHbl Cpefu TEKCTa, YTO HacTo HapyuwlaeT MOCNEROBa-
TENBHOCTE U CBA3HOCThL M3JI0XKEHHS. B pycCKOM M3IaHHHU OCy-
IIECTBIICHO KEJaHUe aBTOPA: NOA3ar0JIOBKH BEIHECEHBI HA TOJIA.
— Ilpum. peo. :
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ITJTABA 1
MMOIXOA KJACCHYECKOT'O ®U3NKA

K IPEAMETY
Cogito, ergo sum.
Descartes'.
1
Ota HeOospmas KHHTa QOOwmid xapakTep

BO3HHKJIA M3 Kypca IyOsn4- M meJs uccieloBaHHusA
HBIX JIEKUHH, TPOYHTAHHBIX
(DU3UKOM-TECOPETHKOM Tiepex ayautopueit oxono 400 ye-
JIOBEK. AYUTOPHS TOYTH HE YMEHBIIANACH, XOTS C CaMOr'0
Hayaiaa Obl1a MPeAyNpeKACHa, YTO IPEAMET U3N0XKEHHS
TPYJEH U UTO TEKUHUH HE MOTYT CUMTATHCS IIONYISPHBIMH,
HECMOTps Ta)Ke Ha TO, 4TO Haubonee CTPAIIHOE OpyAue
du3MKa — MareMaTH4ecKas JeyKIusa — 34€Ch BPAA JIH
MoXeT ObiTh nmpuMeHeHa. I He moToMy yTO NpeaMeT
HAacTOJIbKO MPOCT, YTOOBI MOKHO OBLIO OOBACHUTH €ro
0e3 MaTeMaTHKH, HO CKOpee 00paTHOE — MOTOMY 4TO OH
CJIMIIKOM 3anyTaH M HE BIOJIHE JOCTYNEH MaTeMaTHKe.
Hpyroit yepToit, co3aaromei mo KpaitHel Mepe BHEIHUI
BUJI ONYJSIPHOCTH, OBUIO HaMEpeHHE JIEKTOopa CHeJaTh
OCHOBHYIO UJIEIO, CBA3aHHYIO U ¢ Ouonoruei u ¢ ¢usm-
KO#M, SICHOM Kak A7 PU3HNKOB, Tak U 11t OMONIOroB.
JlelicTBUTENBHO, HECMOTPA Ha pazHooOpasue TeMm,
BKJIIOYEHHBIX B KHHTY, B LIEJIOM OHa JOJKHA NepenaTh

' Mebicno, 3Ha4UT CyIUeCTBYt0. — JJexapm.
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TJIABA 1. TOAXOJ KJTACCHYECKOTI'O ®HU3HKA K IPEIMETY

TOJBKO OAHY MBICIIb, TOJIbKO OAHO HeOONbIIOE MOsACHE-
HHE K OONBIIOMY ¥ BaXHOMY BOmpocy. Utobsl He yKkiio-
HHTBCS C Halllero myTH, OyaeT Noie3Ho 3apaHee KpaTKo
OYepTHTh Hall IUIaH.

bonbioi, BaXHBIH U OYEHb YaCTO OOCYXKHAAaeMBIH
BOIIPOC 3aKJII0YaeTCs B CIEAYIOIEM: Kak MOryT hU3uKa
U XUMHs OOBACHHUTH T€ SABJICHHUS 8 NPOCMPAHCMEE U 8pe-
MeHY, KOTOPblE UMEIOT MECTO BHYTPH XUBOTO OpPraHu3-
ma?

IIpenBapuTenbHBIl OTBET, KOTOPHIA MOCTapaeTCs
IaTh U Pa3BHUTh 3Ta HeOONbIIAS KHUTa, MOKHO CYyMMH-
pOBaTh TaK: ABHasi HECHOCOOHOCTH COBPEMEHHOHN QHU3NKH
¥ XUMHH OOBSCHUTE TaKHE ABJICHUSA COBEPIICHHO HE AaeT
HHKAaKWX OCHOBAHHMH COMHEBAThCS B TOM, YTO OHH MOT'YT
ObITH OOBACHEHB! 3THMH HAYKaMHU,

2

[Tpenpinymee 3a- Crarucruyeckas Qpu3MKa.
MeudaHue Obu1o OBl BecbMa (OCHOBHOE pasinyne
TPUBHANBHBEIM, €clMu Obl B CTPYKTYpe
OHO MMEIO UEJbI0 TOJIBKO
CTHMYJIHPOBATh HAJEXITY JOCTHIHYTH B OyJyLIEM TOTO,
yT0 He ObUTO MOCTUTrHYTO B mpomoM. OHO, OJHAKO,
UMeEET ropasno 6osee MoI0KHUTENbHBIN CMBIC, 2 HMEH-
HO, YTO HECITOCOOHOCTDH (PU3UKM ¥ XMMHHU A0 HACTOSIIETO
BPEMEHH [1aTh OTBET MOJHOCTHI0 00BACHUMA.

bnaropaps ymeno# pabote 610I0roB, Ii1aBHBIM 06-
pasoM reHeTukoB, 3a nocaeanue 30 unu 40 jet teneps
CTAJI0 JOCTAaTOYHO MHOrO HM3BECTHO O NEHCTBUTEILHON
MaTepHaibHON CTPYKTYpE OPraHM3MOB M 00 HX OTMpaB-
JICHUSIX, YTOOBI TIOHATH, IOYEMY COBPEMEHHbIE (U3HKa
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YTO TAKOE KH3Hb C TOYKM 3PEHUSA ®U3UKH?

U XUMHS HE MOTJIH OOBACHUTH ABNECHUS B IIPOCTPAHCTBE
U BPEMEHH, IPOUCXOIAUINE BHYTPH KUBOTO OPraHU3Ma.
PacnonokeHue U B3aUMOJEICTBHE AaTOMOB B HaW-
Oosiee BaXXKHBIX YacTAX OpPraHM3Ma KOPEHHHIM 00pa3oM
OTIMYAKOTCA OT BCEX TEX PACTIONIOKEHHUH aTOMOB, C KOTO-
pbIMH H3UKU U XMMHKH UMENU A0 CUX NOP JENO B CBO-
UX 3KCIICPUMEHTANBHBIX H TEOPETHYECKUX U3bICKAHHIX.
OpHako 3TO OTJIMYME, KOTOPOE S TOJIBKO YTO Ha3Bal KO-
PEHHBIM, TAKOIrO PO, YTO JETKO MOXKET MIOKA3aTLCS HH-
YTOXXHBIM BCAKOMY, KpoMe (pH3HKaA, MPONUTAHHOIO TOi
MBIC/IBIO, YTO 3aKOHBI (PM3MKHM M XMMHH SBJIAIOTCH Ha-
CKBO3b CTATHCTH4YEeCKHMHM'. UIMEHHO CO CTAaTHCTHYECKOM
TOYKY 3PEHMsI CTPyKTypa BaKHEHIIMX YacTeH >XMBOro
OpraHu3Ma NOJIHOCTBI0 OTIMYAETCA OT JII0O0ro Kycka Be-
HIECTBA, C KOTOPBIM MBI, GU3UKU U XUMHKH, UMEITH JI0 CHX
nop JeJ10, IPaKTHYECKH — B HAaLIUX JIabopaTopusix u Te-
OpeTHYeCKH — 32 NMHUCbMEHHBIMH cTonamu’. KoneuHo,
TpyaHo ceOe mpenacraBuTh, YTOOBI 3aKOHBl U TpaBHIia,
IIPH 3TOM HAMH OTKPBITHIE, ObITH HEOCPEACTBEHHO TIPH-
JOXXHMMBI K IOBEACHHUIO CUCTEM, HE MMEIOIINX TEX CTPYK-
TYp, Ha KOTOPBIX OCHOBAHBI 3TH 3aKOHBI U [IPaBHJIA.
Henb3s 0xuaath, 9T00B HE PH3MK MOT OXBATHTH
(He TOBOPIO yXX€ — OLECHUTH) BCE pa3IMuue B «CTaTH-

! D70 yTBepxKIEHHME MOXET NPEACTABUTLCA HECKONLKO YEPEC-
yyp obmumM. O6cyxaenne ROMKHO OBITH OTIONKEHO JO KOHIA
310l KHHTH, §§ 65 H 66.

? Dra TOYKa 3peHns ObiNia MOAYEPKHYTA B ABYX Haubosee BAOX-
HoBeunlX paborax ®. ['. [loHuaua. Scientia, v. 24,
Ne 78, p. 10, 1918 (La science physico-chimique decrit-elle fagon
adéquate les phénoménes biologiques?), Smithsonian Report for
1929, p. 309 (The mystery of life).
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IABA L ITIOAXOA KJIACCHYECKOTO ®U3HKA K IPEAMETY

CTHYECKOH CTPYKType», GOpMYIHPOBaHHOE B TEPMHUHAX
CTOJIb A0CTPAKTHBIX, KaK TOJIBKO YTO CAEal 3TO 1. UToObI
IaTh MOEMY YTBEPKAEHHIO )XU3Hb M KPACKH, pa3periuTe
MHeE NpPEeIBAPUTEIHFHO 00pPaTUTh BHUMAHKE Ha TO, UTO OY-
JIET JETATBHO 00BACHEHO NO3IHEE, A HUMEHHO, YTO Haubo-
jee CyIEeCTBCHHA 4acTh )KUBOH KIIETKH — XPOMOCOMHas
HHTb — MOJXET OBITH C OCHOBAHHEM HA3BaHa anepuoou-
yeckum Kpucmaniom. B Guznke Mbl 10 cUX TOp MMEIHN
J€J10 TOJIBKO C nepuoouteckumu Kpucmaniamu. Jiias yma
HPOCTOTO (U3UKA OHHU ABIAIOTCA BEChbMa MHTEPECHBIMH
H CJIOKHBIMU OOBEKTAMH; OHM COCTABIAIOT OJHY M3 Hau-
6onee oyapoBaTeNbHbIX H CIIOXKHBIX CTPYKTYP, KOTOPBIMHU
HEOAYyILIEBJICHHAs IPUPO/ia IPUBOAMT B 3aMENIATEIHCTBO
HHTEJINEKT QU3KKa; OJJHAKO B CPABHEHHH C arnepuogHYe-
CKUMH KPUCTaJUIAMH OHH KaXYTCAd HECKOJbKO 3JIEMEH-
TapHBIMH H CKY4YHbIMH. Pasznuume B CTpyKType 37AeCh
TaKoe K€, KaKk MexAy OOBIYHBIMH 000SIMH, HA KOTOPBIX
OJIMH M TOT XK€ PUCYHOK IIOBTOPSETCS C NPaBHIILHOM Ie-
PHOAMYHOCTHIO BCE CHOBA M CHOBA, U ILEACBPOM BBILIHB-
KH, CKaxkeM, padasneBcKuM ro0eleHOM, KOTOpBIi AaeT
HE CKYYHOE TOBTOPEHHUE, HO CIIOXKHBIM, MOC/IEN0BATEIh-
HBI{ H TIOJHBIN 3Ha4Y€HUA PUCYHOK, HaU€pTaHHbIH BEIU-
KM MacTEpOM.

HazrsiBas neproguyeckuil KpHCTAIUI OJHUM U3 Hau-
6olee CIOKHBIX 0OBEKTOB HCCIIEIOBAHMS, I UMEN B BUY
cobcTBeHHO Qu3nka. OpraHudyeckas XUMHUA B H3y4EeHUHU
Bce Oonee M Oonee CIIOKHBIX MOJIEKYN ACHCTBHTENBHO
NOJOILIA Topa3o ONMke K TOMY «amepHOANYECKOMY
KPHCTAJLY», KOTOPbIH, Ha MO B3I, ABJISETCA MATEPH-
AIBHBIM HocuTeneM xu3Hu. [1o3ToMy He oueHb yIuBHU-
TENILHO, YTO XUMHUK-OPTaHMK YK€ CIeNan OOIbILOH 1 BaXK-
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YTO TAKOE XKH3Hb C TOUKH 3PEHUSA GUIHNKHN?

HBIif B3HOC B pa3peficHue NpodieMbl XKM3HH, B TO BpeMs
Kak ()M3MK HE BHEC IIOYTH HUYETO.

3

Tocire Toro kak s xkparko Iloaxom K mpeamMety
yKasai, TakuM 00pa3oM, o0liylo y HauBHOro Gpu3nka
HACIO WM, BEPHEE, OCHOBHYIO
LEJIb HAIIEro UCCIICOBaHUS, TO3BONBTE MHE ONHCATH Ca-
MYI0 JTMHHIO aTaKH.

51 HaMepeBarOCh CHayaia PasBHUTh TO, YTO BBl MOXKe-
TE Ha3BaTh «IIPEICTABNCHUAMH HaMBHOTrO (DM3HMKA OTHOCH-
TEeNbHO OpraHu3Ma». JT0 T€ NPeACTaBIEHUS, KOTOPBIE MO-
T'yT BOHHKHYTh B €I0 YMe, €CJIH, H3y4HUB CBOIO (DH3UKY H,
B YaCTHOCTH, €€ CTATHCTHYECKUE OCHOBAHMSA, (PH3UK HAYHET
IDyMaTts 00 Opranusmax, 00 MX OBEICHUH Y KU3HEIEATE -
HOCTH B NOGPOCOBECTHO CIIPOCHT ce0si, — MOXET JIH OH,
UCXOJS U3 CBOMX 3HAHMH, C MO3UIMIA CBOEH CPaBHUTEILHO
IPOCTOI, SICHOH ¥ CKPOMHOH HayKH, CASNATh KaKOU-BHOY b
TOJIE3HBIH B3HOC B IAHHYIO TIpo0ieMy.

BrisicHHTCA, 4TO OH 3TO caenars Moxer. Cienyio-
UMM OIaroM JO/DKHO OBITh CPaBHEHHE TEOPETHYECKHUX
oxunaunit duspka ¢ Ouonornueckumu ¢akramu. Tyr
OOHapy)KUTCA, YTO XOTS B ILIEJOM €r0 MpeACTaBlICHUS
Ka)XyTcd BIONHE PasyMHBIMH, HX, TEM HE MeEHee, HaJl0
3HAYUTENFHO YJIYYIIHTh. DTUM IIyTEM Mbl NOCTCIIEHHO
npubIU3UMCA K TIPaBUILHON TOYKE 3PEHHUS HJTH, TOBOPS
CKPOMHEeE, K TOW TOUYKE 3peHHsA, KOTOPYIO 8 CYMTAIO IIpa-
BUITEHOM.

Haxxe ecnn Obl s OBUT MpaB B 3TOM, s HE 3HAIO,
ABISIETCS JIX MOW IyTh JEHCTBHTENBHO HAWTYUIIUM
v npocreiuM. Ho, roBopst KopoTKO, 3TO ObLT MO Y Th.
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IUIABA 1. HOJAXO KJIACCHYECKOI'O ®U3HKA K IPEIMETY

«HauHbii $u3ux» — Obln 1 cam. 11 4 He Mory HalHTH
HHUKAKOTO JyYIIero ¥ 6onee SCHOro IyTH O Hampasie-
HUIO K LIEJIH, YEM MO} COOCTBEHHBIH, XOTS, MOXKET OBITH,
Y U3BHIIUCTBINA IIYTh.

4

XopowmuM cnocoboM pa33i/1TL Ilouemy arTombl

«TpEICTABICHUS HAWBHOTO (PH3MKa» TaK MaJjibi?
Oyner 3agaTh CHayajla CTpaHHBIMH,
MOYTH CMEUIHOH BOHPOC: MOYEMY aTOMbl TaK Manbl?
A OHHM JEHCTBUTENILHO OYeHb Maibl. Kaxnpiil ManeHbpKHii
KyCOYeK BELIECTBa, K KOTOPOMY MBI IIPUKAacaeMcs B 110-
BCEAHEBHOM XH3HH, COJIEPKHUT OFPOMHOE UX KOJMYECTBO.
BpUI0 NpemiokeHo MHOTO NMPUMEPOB, YTOOLI YSCHHTD
3T0T (paKkT MIMPOKOH mybnuke, HO HE OBLIO HH OJHO-
ro 0osee BBIPA3UTENBHOrO MPUMEPA, YEM TOT, KOTOPBIit
IIpHUBEN KOrAa-To aopa KensBuH: NpeaIiooKUTe, YTO Bhl
MOXETe TIOCTABUTh METKH Ha BCE MOJIEKYJbl B CTaKaHe
BOJPBI; IOC/IC 3TOrO BBl BBUILETE COACPKUMOE CTaKaHa B
OKCaH M TILATE/IBHO NIepeEMENIaeTe OKEaH Tak, YToObl pac-
[IpeJENUTE OTMEYCHHBIE MOJIEKYJIBI PABHOMEPHO BO BCEX
MOPSIX MHPa; €CJIH BHI Jjajiee BO3bMETE CTaKaH BOJBI TIE
yTOOHO, B JTIOOOM MecCTe OKeaHa, — BbI HaHIeTe B 3TOM
CTaKaHE OKOJIO COTHH BallIUX OTMEUEHHBIX MOJCKYI' .

' Bul 661, KOHEUHO, He HALLTK TOUHO 100 (Haxe ecnu 651 3To 6511
HeaJbHO TOYHEIH Pe3ybTaT BerauciaeHus). Bol Morin 6ul Haii-
1@ 88 wiu 95, wim 107, unu 112, HO TPaKTHYECKH HEBEPOSATHO,
9TOOBI BBl HAUTH TakKe 9icna, kak 50 unu kak 150. «OTkIioHe-
HHE», WIH «AIOKTYyarus», 0OxuaaeTcs IopsaKa KOpHS KBaapar-
Horo u3 100, 1. e. 10. CraTHCTUYECKH ITO BBIPAXKAOT, FOBOPA,
YTO BBl OOBIYHO Haﬁneré 100£10. DTUM 3aMeYaHHEM B JAHHBIH
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YTO TAKOE XKHU3Hb C TOYKH 3PEHHUA OPH3NKN?

JlecTBUTENbHBIE pa3MeEPBl ATOMOB ' J1eXaT npubJIH-

SUTCJIBHO MCXKIY 5—006 n M JJIMHBI BOJIHBI KCJITOI'O

CBEeTa. DTO CpaBHEHHE HMeeT 0co00e 3HaYCHHE, TOTOMY
4TO [UTMHA BOMHB! NPUONH3UTEILHO YKA3bIBACT BEHYUHY
camoil MaiCHbKOM YaCTHMIBl, KOTOPYIO €iile MOXHO pa3s-
JMYHTH NIOJ MUKPOCKONOM. TakuMm oOpa3oM, Mbl BUIHM,
YTO TaKas YacTHLA COLEPXHT elle THICSYH MH/UIMOHOB
aTOMOB.

Hrak, moueMmy aToMbl TaK MaJjbl?

SIcHO, YTO 3TOT BOMPOC SIBISIETCA OOXOHBIM, TaK
KaK B JEACTBUTEIBHOCTH OH HANIPABIICH HE HAa Pa3sMephl
aromoB. OH KacaeTcs pa3Mepa OpPraHH3MOB H, B 4acT-
HOCTH, pa3MepoB Hamero cobcTBeHHOro rena. B camom
neiie, aToM MaJl, KOI'Zia OH CPaBHHMBACTCA C HalIeH Ipax-
JAHCKOH MEPOH ANIMHBI, CKaXeM, C APJOM HIIU C METPOM.
B aromMHOW (pH3HKE NPUHATHI TAaK Ha3plBACMBIC aHICTPE-
MBI (cokpam. A), kotopsie pasasl 1070 a, i B mecs-
THUHOM w3oOpaxxennu — 0,0000000001 »m. Nuamerpn
aromoB aexar Mexay | u 2 4. I'papaHcKue eTHANLB]
(Mo cpaBHEHHIO C KOTOPBIMH aTOMBI OKa3BIBAKOTCA TaK
MaJisl) TIPAMO CBS3aHBI ¢ pasMepaMu Haniero tena. EcTb
paccka3s, KOTOpPBIH NPUNUCHIBACT IMPOHCXOXKACHUE Ap/a

MOMEHT MOXHO IpeHe0pedb, HO MBI K HEMY 00OpaTHMCS ITO3Ke,
KaK K IPHMEPY CTaTHCTHYECKOTO 3aKOHA.

! CornacHo COBPEMEHHOH TOYKE 3PEHHs, aTOM HE MMEET OT-
YSTAUBBHIX TPAaHUL, TaK YTO «pa3MEp» aToMa He ABIAETCS XO-
poIlI0 OYEPHEHHBIM HOHATHEM. MBI MOXEM 3aMEeHHTh ero pac-
CTOAHHAMH MEXAy LeHTPAaMU aTOMOB B TBEPABIX HIIH KUAKHX
Tenax, Ho, KOHEYHO, He B Ta3000pa3HBIX, A€ 3TH PACCTOAHMSA
OpH HOPMAJIBHOM JaBJICHHH H TeMIIEpaType, rpydo roeops, B 10
pa3s bosnbLie.
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IUIABA 1. TOAXO0/J KJIACCHYECKOT O ®U3HKA K ITIPEAMETY

IOMOpPY OAHOTO aHrauickoro kopous. Koraa unessl ero
COBETA CIIPOCHIIH €T0, KaKyr Ha10 YCTAHOBHTH €AUHHUILY
JUTHHBL, TO OH BBITSHYJ PYKYy B CTOPOHY U cKa3zaln: «Bo3p-
MHTE PacCTOSHHUE OT CEPEUHBI MOEH IPyIU 10 KOHYUKOB
NaJbLEB, 3TO OYAET KaK pa3». BepHBIN WK HET, HO 3TOT
pacckas HMeeT MPSMOE OTHOIICHHE K HAIIEMY BOIPOCY.
EcTecTBeHHO, YTO KOpOJIb XOTeJ yKa3aTbh [UIMHY, CpPaB-
HMMYIO C [JIMHOI €ro Tefla, TaK KaK OH 3HAJ, 4TO MHAYE
Mepa Oblina 661 0ueHb HEYAOOHO#. [1pu BceM npucTpacTuu
K aHrcTpeMaM (QU3HK BCE-TaKH IPEANOYTET, YTO0BI eMy
TOBOPHMIIH, YTO €TO HOBBIH KOCTIOM MOTPeDyeT 6 '/, Apnos
TBHAA', 2 He 65 THICAY MIIIMOHOB 8HICTPEMOB TBH/IA.

Takum 00pa3oM SICHO, 4TO B ACUCTBUTEILHOCTH
Halll BOTIPQC KAcaeTCs HE OJTHOTO pa3Mepa, a OTHOIICHHUA
JABYX pa3MepoB — Halllero Tejla U aTOMa, — CYMTasACh,
KOHEYHO, C HECOMHEHHBIM NEPBHYHBIM U HE3aBHCUMBIM
CYLIECTBOBAaHHEM aTOMa. Bompoc Ha caMOM Jienle racur:
[IOYEMY Hallli Tejla JODKHBI ObITh TaKUMH OONBIIHNMH
I10 CPAaBHEHHIO C ATOMaMH?

51 mymaro, 4TO MHOTME, CTPAaCTHO M3yyaromue ¢u-
3UKy WM XHMHUIO, HE pa3 XaJelld O TOM, YTO BCE HalllHd
OpraHsl YyBCTB, COCTaBILOIIKME 0OJIeCe WIM MEHee Cy-
IIECTBEHHYIO YacTb HAllETo Tela U MOTOMY (IpuHUMAas
BO BHUMaHHME 3HAYUTEIBHBIC pa3Mepbl NPHUBEICHHOIO
OTHOIIEHUS) CaMH COCTABICHHBIE K3 HEUCUHCIMMBIX
aTOMOB, OKAa3bIBAIOTCS CIHIITKOM IpyObIMH, 94TOOBI BOC-
NPUHUMATb Y/AAphl OTAENBHOTO aroMa. Mel HE MOXEM
HM BHJETb, HU CHBIIATh, HU YyBCTBOBATh OTHEIBHBIX
aromoB. Hamu rumoresst 06 aromax [Hajieko OTCTOAT

' 1lepcrauas marepus. — lpum. nep.
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YTO TAKOE KH3HDb C TOYKH 3PEHHAA OH3UKH?

OT HENOCPEJCTBEHHOTO BOCHPUSATHSA HANIUX OIPOMHBIX
OPraHOB YYBCTB, U 9TH THUIIOTE3bI HENB3s IPOBEPHUTH TIPS~
MEIM HaOJIFOEHHUEM.

O06s3aTenbHo 1M NOMKHO ObITh Tak? VIMeroTcs m
CYIIECTBEHHBIC OCHOBAHUA IS 3TOT0? MOXHO M 00B-~
SCHHTb 3TO TIOJIOKEHNE KAKMM-THOO OCHOBHBIM IIPHH-
LUIIOM, YTOOBI YOEAUTLCA U MMOHATH, YTO HHITO IPYyroe
HE COBMECTHMO C 3aKOHaMH npUpOAbI?

3T0 yXe SBISETCAs TaKOH IpPOOIEMOi, KOTOPYIO
¢u3HK CrIOCOOEH BBIACHUTH MONMHOCTHI. OTBET Ha BCE
BOMPOCHI IOJIyYHTCS YTBEPAUTETbHBIN. '

5

Eciu 681 neno obcrosi- PaboTa opranmsma Tpe-

JI0 He TaK, ecau Okl yejaoBe- OyeT TOYHBbIX ¢u3HYe-
YECKHif OpraHu3M ObLI CTOJIb CKHX 3aKOHOB
qyBCTBHTEJICH, YTO HECKOMb-
KO aTOMOB WJIM JIaX€ OTJACHbHBIA aToM MoOr Obl mpous-
BECTH 3aMETHOE BIICYATIICHHE HA HAILM OpPraHbl 4yBCTB,
— 0 Hebo, Ha uTo Oplna OBl noxoxa xu3un! Hago non-
YepKHYTb OIWH IMYHKT: OPTraHM3M Takoro poza Obu1 Ob
HAaBEpHsAKAa HE CIOCOOEH pa3BHTb Ty YMOPAXZOYECHHYIO
MBICITb, KOTOpas, HpOHAs CKBO3b AJHHHBIH pan Gonee
paHHMX CTaIH{, HAKOHEI IPOU3BEIIA CPE MHOTHX ApY-
TUX HIEH U caMyro uaeko 06 atoMe.

XoTs Mbl BHIOMpaeM Kak HLTIOCTPALUIO JHIIb OJTUH
3TOT NPHMEP, OJHAKO BCE TMOCHEeTYIONIHE COODPaKEHMS
TaK)KE BIOTHE MPUMEHHAMBI U K (YHKIHH IPYTHX OPraHOB
(a He TOJIIBKO MO3Ta ¥ OpraHoB 4yBCTB). TeM He MeHee,
HUMEETCS TOJILKO OJIHA U €AMHCTBEHHAs BEIb, IIPEACTaB-
JISFOILAsi OCOOBIM WHTEpEC I HAC B HAC CaMHUX, — 3TO
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INIABA 1. IOAXOA KJIACCHYECKOI'O ®H3UKA K IIPEIMETY

TO, YTO MBI MO>KEM UYyBCTBOBaTb, NymMaTb H IIOHHUMATh.
B orHouieHnu Tex (GU3HOIOIMUYECKUX MPOLECCOB, KOTO-
pBl€ OTBETCTBEHHBI 3a HAIIK MBICJIU U UyBCTBa, BCE IPY-
T'He MPOUECCH B OPTaHU3ME HIPAIOT BCIOMOTATEILHYIO
pOJIb, IO KpaHHEH Mepe, C 4eI0BEYECKOH TOUYKH 3pEHHS,
€CIIM HE C TOUKH 3peHHus 00BEKTUBHOW OHONOrHH. boree
TOTO, HAlIYy 3a/Ja4y YPE3BBIYAHHO O0NEIYUT, €CTU Mbl BbI-
OepeM Ui UCCIENOBaHUsA TaKOH mporecc, KOTOPBIH CO-
IPOBOXKIAETCA CyOBEKTUBHBIMH COOBITHSAMH, XOTA MBI
U HE 3HAaeM HCTHHHOI NPHPOJbI 3TOTO Mapajienu3ma.
JIeUCTBUTENIbHO, HA MOH B3IVIAA, NPUPOAA ITOrO Mapaj-
Jenu3Ma JeKHUT B CTOPOHE OT 00NacTH eCTECTBEHHBIX
HayK U, BECbMa BO3MOXKHO, 3a IIpeJelaMH BCIKOr0 4€JI0-
BEYECKOT0 MOHUMAaHU.

Takum 00pa3oM MBI BCTpEYaeMcs CO CIEAYIOLIIM
BOIIPOCOM: I0YEMY HAII MO3F H CBsI3aHHAs C HUM CHCTEMA
OpraHOB YYBCTB JIOJDKHBI 00s3aTEBHO COCTOSATH M3 Ta-
KOro HEOOBSATHO OONBILOrO KOJIUYECTBA aTOMOB, YTOOBI
(U3NONOTUYECKH U3MEHYUBBIE COCTOSHMSA MO3ra MOLIIH
HaXOJHUTbCS B TECHOM M HHTHMHOM COOTBETCTBHH C BECh-
Ma pa3BUTOM MbICibI0? Tlo KakuM MpHYHMHAM 3TO COOT-
BETCTBHE HECOBMECTUMO C TAKUM TOHKHM H YyBCTBH-
TEeJIbHBIM CTPOCHHEM BCEr0 MEXaHHU3Ma (MJIH XOTs ObI ero
nepupEPUUECKUX YacTed), KOTOpOoe MO3BOIWIO OBl IpH
B3aMMOJCHCTBUU C OKPYXAaIoIleid CpeJOH pPErHCTpHpO-
BaTh ¥ OTBEYATh HAa TOMYOK CAUHUYHOTO aTOMA U3BHE?

3TO OCHOBAHO Ha TOM, YTO SIBICHUE, KOTOPOE MBI
Ha3BIBAEM MBICIIBIO, CaMO MO cebe ecTh HEYTO yIops-
JOYEHHOE U TIPHJIOKUMO TOJIBKO K TAKOMY MaTepHaly,
TO €CTh K BOCTIPUATHSM WIH OIBITY, KOTOPBIE TOXE HMeE-
10T ONIPEAEICHHYIO CTENeHb yropsaoueHHocTH. OTcrona
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YTO TAKOE XW3Hb C TOYKHU 3PEHHS PH3HKH?

BBITEKAIOT /1Ba ClIeACTBUS: 1) ¢usuyuecKas opranuszanus,
4100 OBITL B TECHOM COOTBETCTBHH C MBICIbIO (KaK, Ha-
npuMep, MOH MO3T € MO€H MBICJIBIO), JOJDKHA OBITH OY€Hb
XOpOIIO YMOPSAAOYEHHOH OpraHM3anMeH, a 3TO 3HAYMT,
410 COOBITUSA, TIPOUCXOAALIME B MO3TY, AOIDKHBI MOAYH-
HATBCA CTPOTUM PU3MYECKHM 3aKOHAM, TTO KpaiiHeil Mepe
C O4YeHb OOJBINON CTENEHBIO TOYHOCTH; 2) HU3HYECKUE
BIICYAT/ICHHSA, IPOU3BE/ICHHBIE HA 3Ty (PU3UIECKYIO, XOPO-
[0 OPraHU30BAHHAYIO CHCTEMY TEIaMH M3BHE, OUEBHIHO
COOTBETCTBYIOT IO3HAHHIO U ONBITY COOTBETCTBYIOMIMX
MBICJIEH, 00pa3ys, KaKk 1 3TO YIOMHHAJI, UX MaTepual.
CnepoBarensHo, (H3HYCCKUE B3aMMOACHCTBHS MEXIY
Hamed CHCTEMOHW W JAPYI¥MH JOJDKHBI, KaK IpPaBHIIO,
camMu 00NanaTh W3BECTHOH CTEMEHbI0 (PU3HMYECKOH yIo-
PANOYECHHOCTH, WK, TOBOPA MHAYE, OHHM TAKXKE JIOJKHBI
MOMYNHATECS CTPOTUM (PH3MYECKHUM 3aKOHAM C OIpe[e-
JICHHOM CTENECHBIO TOYHOCTH.

6

[Touemy xe Bce 3T0 DuU3HYECKHE 3aKOHBI
HE MOXET OBITh BBIHONHEHO OCHOBAHbLI HA ATOMHON
B ClIy4ae, €CJM OPraHM3M CO- CTATHCTHKE H I03TO-
CTOMT TONLKO M3 YMEPEHHO- MY TOJIbLKO NpHOIH3N-
ro KOJMYECTBA aTOMOB H YK€ TeJIbHbI
YYBCTBHUTEJIEH K BO3JCHCTBH-

SIM OJTHOT'O WJIM HEMHOTHX aTOMOB?

[IoromMy 4TO MBI 3HaeM, 4TO BCE aTOMbI BCE BPEeMS
NPOAEIBIBAIOT COBEPLICHHO OecrnopsaaovHble TEIUIOBBIE
JBWKEHMS, KOTOPBIE, TaK CKa3aTh, IPOTHBOCTOAT UX YIIO-
PANOYEHHOMY HOBEICHHIO U HE IO3BOJAKT OTHECTH
K KakoMy ObI TO HU OBIIO PAcTIO3HABaEMOMY 3aKOHY CO-
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TUIABA 1. TIOAXOA KIACCHYECKOI'O ®H3UKA K NPEAMETY

OBITHS, PONCXOISIIINE MEXIY MallbiIMU KOJIUYECTBAMHU
atoMoB. TonbKO B COEIMHEHUM OIPOMHOIO KOJIMYECTBA
aTOMOB CTATUCTHYECKUE 3aKOHBl HAYMHAKOT IEHCTBO-
BaTb U KOHTPOJHMPOBATh TOBEACHUE 3TUX OOBEAMHEHUI
C TOYHOCTBIO, BO3PACTAIOIICH C YBEIWICHHEM 4YHCIIA
aTOMOB, BOBJIEUYEHHBIX B Npouecc. ViMeHHO 3TuM nyTeM
cOOBITHA MpPHOOpETaOT ACHCTBHTENHHO 3aKOHOMEDHBIC
4epThl. Bece ¢usuueckue U XUMHUYECKHE 3aKOHBI, KOTO-
pble, KaK H3BECTHO, UIPAOT BAKHYIO PO B XKU3HU Opra-
HU3MOB, OTHOCATCA K 3TOH CTATUCTUYECKOH KaTErOpHH.
Besxnii apyroii pos 3aKOHOMEPHOCTEH U YIIOPAA04EHHO-
cTeH, KOTOPBIii MOXHO cebe npeacTaBuTh, HEIPEPHIBHO
HapYyIIAeTCs U AEIacTCs HEACHCTBUTEIBHBIM BCICACTBHE
6€30CTaHOBOYHOIO TEILUIOBOTO JBHXKEHHS ATOMOB.

7

Paspeniute MHe monbl- TOYHOCTH PH3HYECKHX
TaTbCs IPOUIUTIOCTPUPOBATH 3AKOHOB OCHOBAHA HA
3TO HEMHOTUMHM NpyMepams, OO0JLIHOM KOJIHYECTBE
BHIODaHHBIMH JO HEKOTOpPOH Y4YacTBYIOIIHMX ATOMOB
CTENEHHU CIy4alHO H, BO3-

MOXXHO, HE CaMbIMHM JIy4IlIH-

MH, HO Ha KOTOPBIE MOKHO COCJIATHCA YUTATENIO, IIEPBHIH
pa3 3HaKOMANIEMYCS C ITUM ITOJIOKEHHEM Beuled — 1o-
JIOXKCHHEM, KOTOPOS B COBPEMEHHOH (DM3UKE U XUMHH
ABIIETCS CTONb K€ (yHIAMEHTANbHBIM, KaK, CKaXeM,
B OHOJIOrHH TOT (PaKT, YTO OPraHU3MBI COCTOAT H3 KIIe-
TOK, WIM KaK HBIOTOHOBCKHME 3aKOHBI B aCTPOHOMHUHY,
WM IAXE KaK PAA HaTypanmbHBIX uHcen 1, 2, 3,4, 5...
B MaremaTuke. BnepBpie 3HakOMSUIHHCA C BOIPOCOM
HE JOJDKEH 0XKHMIATh, YTO OH MOIYYHT U3 CIEIYIOLIUX He-
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YTO TAKOE XWN3Hb C TOUKH 3PEHAS PHIHKA?

MHOTHX CTPaHHI NOJIHOE IIOHUMAaHUE U OLICHKY TpeMme-
Ta, KOTOPBIA CBA3aH C U3BECTHHIMH MMeHamu Jlronsura
bonbriMana U Buwiapaa ['u66ca u TpakTyercs B pyKo-
BOJICTBaX MOJ Ha3BaHHEM «CTAaTHCTHYECKAs TEPMOAMHA-
MHKa».

A. Ilepévtit npumep (napamaczremusm)

Eciu BBl HamoJHUTE OPOAOJITOBATYH0 KBAPLIEBYIO
TpYOKY KUCIIOPOJOM H IOMECTHTE €€ B MATHUTHOM T10JI€,
BBl Haiifere, YyTo ra3! wamMargpumBaercsa. Hamarauym-
BaHME OCHOBAHO Ha TOM, YTO KHCJIOPOIHBIE MQJIEKYJIbI
ABNAIOTCS MAJICHBKMMHM MAarHMTaMM M CTIpeMATCS pac-
HONOXXUTHCA HApaLIeNbHO TI0J110, KaK 3TO NPOUMCXOIUT
¢ urioi xomnaca. Ho BBl He HOJDKHBI AyMaTh, YTO OHH
BCC JCHCTBMTENBHO IIOBOPAYMBAIOTCH IApaLIENbHO.
H6o0, ecnu BBI yABOUTE CHITY NOJISA, BBI IIOJIYYUTE B BallEM
KHCIIOPOJHOM TeJi€ YNBOCHHOE HaMarHWYWBaHUeE, U 3Ta
NPOHOPLMOHATIBHOCTL OYAET NpONOJKAThCS N0 KpaiiHe
BBICOKOH CHIBI 1OJIs, — HAMardHHY€HHOCTh YBEIHYHBa-
€TCsi B TOM XKe CTENEeHH, KaK U CHJIA TO0Js, KOTOPYIO BBI
Npuiaraere.

3T0 0COOEHHO ACHBIH MPUMEP YHCTO CTATUCTHYE-
CKOro 3akoHa. OpHEeHTalHH, KOTOPYIO CTPEMHTCS BBI3bI-
BaTh 3TO I0JIE, HENPEPLIBHO IPOTUBOCHCTBYET TEILIOBOS
ABWXEHHUE, paboTarolee B MoJb3y CIIydalHOW OpHEHTa-
1uu. PesynbTaToM 310#1 60pBOBI ABNAETCS B NCHCTBUTEIH-
HOCTH TOJIBKO TO, YTO OCTPBIE YTTIbl MEXAY OCAMM [TUIIO-
Jied ¥ HaIpaBICHHMEM O HpeoOIanaroT Hal TYNbIMH.

' Ta3 BbIGpaH MOTOMY, 9TO OH IIPOIIE, 4EM TBEPHOE TEJO HIIH
KHIKOCTh; (AKT, YTO HAMATHUYHBAHUC B ITOM CIIYHae Kpaiue
cnabo, Be HapyIiacT TEOPETHYECKHX 3aKTHOYCHUH.
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IJIABA 1. HOAXOJ KJIACCHYECKOTO ®M3HKA K IPEAMETY

X0T4 eAMHHWYHbIE aTOMbl HEIPEPLIBHO H3MEHAIOT CBOIO
OPHUEHTAIIMIO, B cpeIHeM OHH JatoT (01aroaaps Hx orpoM-
HOMY KOJIMYECTBY) TIOCTOSHHOE HeGoMbLIOe npeobnana-
HHE OpPMEHTalUUW B HaIpapJCHHUM [10J4 M NPpONopuro-
HAILHO EMY. DTO OCTPOYMHOE 00bACHEHUE NPHHAICIKUT

»- _ >
Hanpasaenue mazHumyozo noas

Puc. 1. IlapamarHeTusMm.

¢ppanuysckomy puznky I1. JlamxepeHy. OHO MOXeT ObITH
HpOBEPEHO cieayromuM myTeM. Ecin Habmogaromeecs
cnaboe HaMarnu4MBaHUE ICHCTBUTENBHO ABNACTCS pe-
3yJbTAaTOM JIBYX COIEPHUYAIOMUX TCHACHUMM, 8 IMEHHO
~—— MAargMTHOTO MOJIS, KOTOPOE CTPEMHTCS IIPUYECATh BCE
MOJIEKYJIBl ITAPAJIJIENBHO, U TENIOBOIO ABWKCHHSA, KOTO-
poe NMPOU3BOAMT CIIyYailHYyI0 OPUEHTAIMIO, TO, 3HAYMT,
BO3MOJKHO YBEIWYHTh HAMarHWYWMBAaHHE, HE YCHINBAA
o, a ocJabuB TEMIOBOE ABMKEHUE, TO €CTh NOHU3UB
TEMIIEPATYpy ra3za. 310 OblI0 MOATBEPKIACHO IKCIIEpH-
MEHTOM, KOTOpBIH MOKA3hIBa€T, 4TO HaMarHW4uBaHHE
00paTHO MPONOPIHOHATEHO a0CONMIOTHOH TEMINEPaType,
B KOJIMYECTBEHHOM cornacuu ¢ teopuer (3axon Kiopu).
CoBpemeHHas HKCIIEpPUMEHTATbHAS TEXHHKA [lenaeT
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YTO TAKOE KH3HB C TOUKH 3PEHUS] OH3UKW?

AaXke BO3MOXXHBIM, IIyTE€M [IOHWXEHHUA TEMIIEpATypkI, 10-
BECTH TEIUIOBOE JIBWKEHUE 0 TAKHX MAJbIX Pa3MeEpOB,
YTO HANPABJIAIOIIAN TeHACHIMA MATHUTHOT'O IO MOYKET
HOpOABUTH celsl, eClld HE MOJHOCTBIO, TO B AOCTaTOUYHOH
CTEIEHH A TOTO, YTOObl MPOM3BECTH CYLIECTBEHHYIO
4aCcTh «IIOJIHOrO HaMarHU4MBaHus». B 3ToM ciryyae Ml
OoJIbIiE HE MOXKEM OXKHAATh, YTO YABOCHHE CHIIbI NOJIA
yIBOUT U HamarauuuBaHue. IlocneqHee ¢ yBenudyeHueM
nosst OyIeT yBeTMIMBATHCA BCE MEHBIIE M MEHBIIE, IPH-
OMmDKasCh K TOMY, YTO Ha3bIBACTCS «HACBILEHHBM». JTO
OXHMJaHHE TAKXKe KOJHMYECTBEHHO IOATBEPKIACTCS IKC-
HEPUMEHTOM. ;

3aMeThTe, YTO TAKOE TMOBEJCHHE LIENHKOM 3aBUCHT
OT OTPOMHOrO KOJIMYECTBA MOJIEKYIT, KOTOPbIe COBMECT-
HO Y4acCTBYIOT B CO3aHHU HaOJIFOa€MOr0 HaMarHN91Ba-
HiA. B IPOTMBHOM Cliyyae MarHeTu3M COBCEM He Obu Obl
THOCTOAHHEBIM U M3MEHSICS OBl COBEPIUCHHO HEPETYJISIPHO
OT OAHOM CEKYH/IbI K APYTOH, CBUAETEIBCTBYS O IIPEBpaT-
HOCTAX B O0prOe Mexy HOJEM U TEIUIOBBIM JBHXXCHHU-
eM.

b. Bmopoii npumep
(6poynosckoe dsuscernue, ouyzus)

Ecau BBl HanojHHTE HWKHIOK 4YacTh 3dKpBITOTO
CTCKJIAHHOI'O COCyJa TYMaHOM, COCTOALINM H3 MeEIbYaii-
MX KaleJCK, Bbl YBUAUTE, UTO BCPXHAA I'PAHUIE TyMaHa
INOCTENICHHO MOHMXAECTCA ¢ COBCPHICHHO OHpGI[eJIGHHOﬁ
CKOpPOCThIO, 3aBUCIIICH OT BI3KOCTH BO3yXa H OT pa3Mme-
pa 1 YACJIbHOTO BE€Ca KalcJickK. Ho ecnu BH HOCMOTPUTE
Ha OJHY M3 KaIEJICK o4 MUKPOCKOIIOM, TO BBl YBHIUTC,
YTO OHA HE OIIyCKacTCsA C MOCTOSHHOM CKOpPOCTBIO, a BbI-
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IUIABA 1. IOAXOA KJACCHYECKOI'O ®HU3HKA K NPEAMETY

TIOJIHACT BEChbMa HCNIPAaBWIBHOC NBNKCHUC, TaK Ha3bIBac-

MOC 6p0yHOBCKOC ABHIKCHHEC, KOTOPOE TOJIBKO B CpEAHEM
COOTBCTCTBYET IMOCTOSHHOMY CHHXKCHMUIO.

OTH KamnejabKH, XOTA U HE SABLIIOTCA aroMaMH,

e0g © [} .“......
o ® %

o® oy

e 00 00®e0, .:.o 0. b
.....’..... ®g VO S
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Puc. 2. Ocenarommii TyMaH.

HO yXX€ JOCTaTOYHO MAaJibl U JIETKH, 4TO-

Ob1 YyBCTBOBATh TOJYKH CAUHUYHBIX MO-

JIEKyN, KOTOphHI€ HENPEPHIBHO MOJIOTAT

10 UX MOBEPXHOCTH. TONKaeMbie TaKHUM

oOpa3oM KamnenbKH MOTYT TOJBKO B cpel- Puc. 3. Bpoy-

HEM CJIe{OBAaTh BIHUSHHIO CHIBI TSOKECTH. HOBCKOE JIBH-
OTOT mpHMep NOKa3pIBAET, Kakue *KCHHC occla-

YAMBUTENLHBIC H OECHOPATOYHBlE Bre- OLCH KaILIH.

YaTJICHHSA MoJyyand Obl MBI, €ClIH OB

Hallli OpTaHbl YyBCTB OBUIH BOCIIPUHMYMBEHI K yJapam

y’Ke HEMHOTHX MOJIEKYII.
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YTO TAKOE )XH3Hb C TOYKH 3PEHUSA GU3HKH?

Nmerorcsa Gakrepuu M Apyrue OpraHM3Mbl, CTOJb
MAaJIbl€, YTO OHM CHJILHO TIOABEPIKEHB! 3TOMY SBJICHHIO.
WX nBMXeHMA ONPEAENAIOTCS TEIUIOBHIMH MPUXOTAMU
OKpY>KalOIIeH Cpellbl; OHH HE UMEKT BbIOOpa. Ecnu onu
00nmafarT COOCTBEHHOM TOABMMKHOCTBIO, TO OHH MO-
IYT BCE %€ IIEPEABUraThCs C OJHOTO MECTa Ha APYroe,
HO TOJIBKO € M3BECTHBIMHM TPYIHOCTSMH, NOCKOJIbKY Te-
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Puc. 4. lubdy3us cnesa Hanpaso B pacTBOpe
¢ HEpaBHOMEPHOM KOHLIEHTpaLlHEH.

IUTOBOE [BIKCHHE IIBBIPAET UX, KAK MAJICHBKYIO JIOAKY
B OypHOM Mope.

Ouenb cx0qHO ¢ OPOYHOBCKHM JBHXKEHHEM SBJIC-
aue muddysuu. [Ipencrasbre cede cocy, HANOMHEHHBIN
JKHIKOCTBIO, CKaXKeM BOJOM, ¢ HEOOIBIIUM KOJIUYECTBOM
KaKOTr0-HHOYIb OKPALICHHOTO BEIieCTBA, PACTBOPEHHOTO
B HE, HanpHMep MapraHLOBOKUCIIOrO Kajts, HO HE B paB-
HOMEpPHO# KOHIIEHTPALMK, a CKOpee Kak Ha puc. 4, rae
TOYKH O3HAYalT MOJIEKYJIbI PAaCTBOPEHHOIO BEIIECTBA
(nepMaHrasara) 4 rie¢ KOHICHTpPaus YMEHbIIAETCs Clie-
Ba Hanpaso. Ecnu BBl OCTaBUTE 3TY CHCTEMY B IIOKOE,
HACTyMaeT BecbMa MENJICHHbIH mpouecc «auddyzumy.
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IITABA 1. HOAXOA KIACCHUYECKOI'O ®H3IHAKA K IPEAMETY

Ilepmanranat pacnpocTpaHseTcs B HalpaBICHHH ClieBa
HamnpaBo, TO €CTh OT MecTa Oosee BBICOKOH KOHLIEHTpPA-
MM K MecTy Gojiee HM3KOH KOHLEHTpAUH, OKa, HAKO-
Hell, He pacnpeIeIUTCA pPaBHOMEPHO 110 BCel BOJeE.

B 3TOM J0BONBHO MPOCTOM M, OYEBHJHO, HE OCO-
6EHHO MHTEPECHOM IIPOLIECCE 3aMevare/bHO TO, YTO OH
HHU B KaKOH CTEMEHH He CBI3aH C KaKOM-THO0 TeHACHIUEH
WM CHJIOH, KOTOPasi, Kak 3T0 MOXKHO OblIO OBl MOAYyMaTh,
BJICYET MOJIEKYJIBI IlepMaHraHara u3 obmactu Gombrieit
TECHOTBI B 001aCTH MEHbIIEH TECHOTHI, TOJOOHO TOMY KaK,
HanpuMmep, HacEJIECHUE CTpaHbl PaccesieTcs B TY 4acTh, IIE
6omnpiue nmpocropa. C HAIMMHU MONEKYJIaM{ [IepMaHTaHa-
Ta HUYETo NoAo0HOro He npoucxomut. Kakaas U3 HUX Be-
ZeT ce0s COBEPIICHHO HE3aBHCHMO OT BCEX APYTUX MoJe-
KyJi, C KOTOPHIMHU OHa BCTpeuaeTcs BecbMa peko. Kaxas
M3 HHX, KaK B 006/1acTH OOJIbIICH TCCHOTHI, Tak M B Oonee
CcBOOOJHOM YacTH, HCTIHITHIBAECT OJHY M Ty e cyan0y. Ee
HEMPEPBIBHO TONKAIOT MOJIEKYJIbI BOABL, U TAKUM 00pa3oM
OHa MOCTENEHHO NMPOIBHUIAETCS B COBEPIIEHHO HENpen-
CKa3yeMOM HalpaBJICHUH, — HHOTJA B CTOPOHY 00JIice Bbi-
COKOM, MHOTJia B CTOpPOHY Oosiee HH3KON KOHLIEHTPAIVH,
a MHOTZIa HaWCKOCh. XapakTep ABWKEHHSA, KOTOpPOE OHa
BBITIOJTHSAET, 9aCTO CPAaBHUBAIM C JABIKCHHEM YENIOBEKa,
KOTOPOMY 3aBsi3a/IM Iyia3a Ha OONBINON TWIOIIAAN U KOTO-
PBIN XO4ET IPOMTUCH», HO HE TIPUAEPKUBACTCS ONpene-
JIEHHOTO HANpPaBICHUsA W, TaKUM 00pa3oM, HENPEpHIBHO
H3MEHSET JTHHHIO CBOETO JIBIIKCHUS.

Tort dakr, 4To Gecnopa0YHOE NBKEHUE MOJIEKY.T
NEPMaHTaHUTa BCE )K€ JOJDKHO BBI3BIBATH PETYJIAPHBIA
TOK B CTOPOHY MEHbIliell KOHIEHTPALMH U B KOHIIE KOH-
LIOB IPMBECTH K PABHOMEPHOMY PACIIpEeIENCHUIO, Ha IIEp-
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YTO TAKOE )XH3Hb C TOYKH 3PEHUS OHU3UKN?

BBIH B3I KAXKETCA 0331a4HBaIOIIMM, HO TOIIBKO Ha IIEp-
BoId B3, Ilpu TmwarensHOM paccMOTpeHHH Ha PHC. 4
TOHKHX CJIOEB [IOYTH NNOCTOSHHOH KOHIIEHTPAIIMM MOXKHO
npeCcTaBUTh cebe, kak MOJIEKYJBl TepMaHTaHaTa, Ko-
TOpHIE B JAHHBLIA MOMEHT COZEPXKATCA B ONPEACICHHOM
cioe, myTeM OecropsAI0YHBIX ABMXKEHHE OyayT B neH-
CTBUTEIIBHOCTH C PAaBHOH BEPOATHOCTHIO MEPEMELIATH-
Cs KaK HampaBo, TaKk U HajleBo. Ho MMEHHO BCIEACTBUE
3TOr0 MOBEPXHOCTH, OTACIAIONAS J{BA COCEJHHX CJIOA,
Oyner mepeceKkarbesi OONbIIUM KOJIM4ECTBOM, MOJIEKY T,
HPUXOIAIIMX CJIEBa, YeM B OOpaTHOM HAIPaBICHUH. DTO
MPOM30UIET MIPOCTO HOTOMY, YTO CJIEBa UMEETCA 0OJIb-
uie OeCropAA0YHO ABMKYIIUXCSA MOJIEKYJ, 4eM UMEETCs
MX CTUpaBa, ¥ JI0 TeX 10p, HOKa 3TO TakK, GyaeT Tpouc-
XOIHMTH PETYJIAPHOE IEPEMELIICHUE CIIeBa HAIIPaBo, MIOKA,
HaKOHEIl, HE HACTYTIUT PAaBHOMEPHOE PacIpe/IicICHHE.

Ecnu 31u coobpaxeHus nepeBecTu Ha MaTeMarH-
YECKMH A3BIK, TO MOMYYMTCS TOYHBIH 3aKoH MAPPy3uH
B (hopMe nudepeHInanbHOro ypaBHEHHS B YACTHHIX MPO-
H3BOJHBIX

0

__Q =DV? 0,

ot
00BACHEHUEM KOTOpOro f He Oyay yTpyXJaaTh YUTATEN,
XOTS €0 3HAYEHHE Ha OOBIYHOM SI3BIKE TAKXe A0CTAaTOY-

HO l'IpOCTOl. CTpora;[ «MATEMATHU4YCCKaA TOUYHOCTH» 3aKO-~

' A uMeHHO, KOHILIEHTpAIHs B J11000i JaHHOU TOYKE YBEIHYH-
BAeTCA (MM YMEHBILAETCSA) CO CKOPOCTBIO, [IPONOPLUOHAIBHOM
CPaBHHTENBLHOMY U30BITKY (MJIH HEAOCTATKY) KOHICHTPALIHK B
ce OeCKOHEeUHO MajioM OKPYXXCHHH. 3aKOH TENJIOBOH IepeaayH
HMEET, MEXIY IIPOYHM, TOYHO Ty ke GOpMY, €CiIH «KOHIEHTpa-
LIM10» 3aMEHUTh «TEMIepaTypoi».
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ITABA L. MOAXOA KIACCHYECKOT'O ®HU3UKA K IPEIMETY

Ha YIIOMHUHAETCH 31eCh A TOTO, YTOOBI MOTYEPKHYTH,
4T0 ero ()U3UYecKas TOYHOCTh JOJDKHA TEM HE MEHee
HPOBEPATHCA B KaXJIOM KOHKPETHOM ciy4dae. Byayum
OCHOBaHa Ha YUCTOH Cy4yaWHOCTH, CIPaBEUIUBOCTH 3a-
KoHa Oyzner Tonbko mpubnuzuTensHOi. Ecmm mmeerc,
KaK [paBWIO, AOCTATOTHO XOpOIlee MPUOIMKEHUE, TO ITO
TOJNBKO OJ1aroaapsi OrpOMHOMY KOJIHYECTBY MOJIEKYJI, KO-
TOpBIE YYaCTBYIOT B SBJICHUH. YeM MeHpIIe UX Kolude-
CTBO, TeM OOJIbIlIe CIY9aiHBIX OTKJIIOHEHUH MBI JJOJDKHBI
OXHIATh, U NIPH OJIATONIPUATHBIX YCJIOBHAX 3TH OTKIIOHE-
HUA JAeHCTBUTENBHO Halm0Aal0TCs.

B. Tpemuii npumep
(npedenvt mounocmu usmepeHnusn)

IMocnenuuii mpumep, KOTOPBINA MBI JaauM, OIH3KO
CXOJZICH CO BTOPBIM, HO HMeeT 0coObli HHTepec. Jlerkoe
TeJ10, MOJIBEIICHHOE HA JJHHHOW TOHKOW HHTH M HaXo-
JISIIEECS B PABHOBECHH, 4aCTO YIIOTpedseTcs (Pu3nKaMu
IUIS U3MEPEHHUS CJIA0BIX CHJI, OTKJIOHSIONINX €0 OT 3TO-
'O TIOJIOXKEHHUS, TO €CTh IS U3MEPEHHUS DJIEKTPHUECKHX,
MarHUTHBIX WM TPAaBUTAIlMOHHBIX CHJI, TpUIaraeMbixX
TaK, 4TOOBI TOBEPHYTH €r0 BOKPYT BEpPTHKAIBHOH OCH
(JIerkoe Teyo NOJHKHO ObiTh, KOHEYHO, BRIOPAHO HALJIEKA-
UM 06pa3oM Ut Kaxao# cnenuanbHou nenu). [Tpomgon-
KaJOLIHECS MOMBITKH MMOBBICUTH TOYHOCTE 3TOI0 BEChMa
YacTo ymoTpe6i11eMoro MpHCIOCOONCHUS «KPYTHIBHBIX
BECOB» CTONKHYIHCH C JIIOOOTBITHBIM TPENesioM, KOTO-
PBIH Upe3BBIYAIHO HHTEPECEH caM 1o cebe. Beibupas Bce
6onee u 6onee nerkue tena ¥ 6onee TOHKYIO U JUIMHHYIO
HHTb, YTOOBI C/IENATh BECHl 1YyBCTBUTEILHBIMH KO Bee 60-
jee cabbIM CHJIaM, JOCTHIJIH PEETa, KOr1a NoABeIeH-
HOE TEJI0 CTAJIO Y)XKe TyBCTBUTE/IBHO K yIapaM TETIOBOTo
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YTO TAKOE KU3Hb C TOYKH 3PEHHA ®PH3NKH?

JIBHOKCHMSL OKPYXKAIOIIHX MOJIEKYJl ¥ Ha4YaJlO BHITNIONHATE
HENPEPBIBHBIA HENpPaBWIbHBIA «TaHEl» BOKPYI CBOE-
IO paBHOBECHOrO MOJOXKCHHA, TaHEll, BECbMa CXOAHBIH
C APOXAaHHEM KaIlid BO BTOPOM Mpumepe. XOTs 3TO 1o-
BEJCHME HE CTABUT €nie abCOMOTHOTO MPEAENa TOYHOCTH
N3MEPEHUIl, TOTy4aeMBIX ¢ MOMOUIBI0 NONOOHBIX BECOB,
OHO BCE-TaKH KJIaJIeT MpakTh4eckui npeaen. Henoanaro-
HIKHCS KOHTPOIT0 3()deKT TEMmIOBOro ABHKEHHUS KOHKY-
pupyeT ¢ AeHCTBHEM TOH CWIbI, KOTOpas JOJDKHA ObITh
H3MEPeHa, ¥ JINILIACT 3HAYCHUS ¢IMHHTHOE Hab 0 jaemoe
OTKJIOHEHHE. Bl JODKHEI poAeNnaTh CBOH HAOIIOJCHUS
MHOI0 pa3, YToObI HEHTpaTu30BaTh G HeKT OPOyHOBCKO-
ro IBMKEHMS BAUIErO HHCTPYMEHTa. JTOT Ipumep, % Ay-
Malo, ABJISETCH OCOOCHHO WIIOCTPAaTUBHLIM, HOO Halll
Oprasbl 4yBCTB, B KOHIIE KOHIIOB, NIPEJCTABIAIOT COOOM
TOXKE POJ MHCTPYMEHTa. Mpl MOXKEM BHIETH, Kak Occ-
HOJIe3HBI OHU OBUTIH Obl, €CJIM OBl CTAJIN CIHIIKOM YYyB-
CTBHTEJILHBI.

8

Tenepy pmoctarouno mpumepos. IlpaBuao [ n
51 mpocto n106aBnA0, YTO HET HU OJHO-
ro 3aKOHA (GU3HKY MM XUMHH U3 TEX,
KOTOpBIE MMEIOT OTHOIICHHE K OPraHH3My WM K €ro
B3aUMOJICHCTBUIO C OKPYXalOWIEH CpeloH, KOTODPbIH
4 He Mor Obl BbIOpath kak mpuMmep. JlertanbHoe 00bBsC-
HEHHE MOXeT ObITh 60Jiee CI0)KHBIM, HO TTIaBHBIN MYyHKT
Obl1 OBl BCErzia TEM € CaMbiM, M TAKUM 00pa3oM, Jaiib-
Heiliee onucanue cTano Obl 0JTHOOOpa3HBIM. '
Ho s xoren 6bl mpnOaBHTHL OAHO BAXKHOE KOMH-
YECTBEHHOE IOJIOKEHUE, Kacalouleecs CTEMEHH HETOY-
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TIARBA 1. OAXOM KNACCHYECKOT'O ®U3UKA K IPEAMETY

HOCTH, KOTOPYIO HaJ0 OXHJaTh B JIIOOOM (hH3UHECKOM
3aKoHe. DTO TaK Ha3blBaeMblii 3akoH [ n. CHavana 5 wi-
JIIOCTPHPYIO €r0 MPOCTHIM IPUMEPOM, a Jajbiiie 000011y
€ero.

Ecnu s ckaxy, 4T0 HEKOTOPbIHA Ia3 [PH onpeeseH-
HOM JaBJICHHH U TEMIIEpAType UMEET ONPEAEICHHYIO KE
IIOTHOCTB, TO 1 MOTY 3TO BBIPa3uTh, CKa3aB, YTO BHY-
TPU KaKOro-To 00beMa (KOTOpHIH O pa3Mepy MOAXOAUT
JUIS SKCTIEPUMEHTA) UMEETCS IIPU 3THUX YCJIOBHSX KaK pa3s
n Monekyn rasa. Ecnu B Kakol-TO MOMEHT BpeMeHH BbI
CMOXXETEe ITPOBEPHUTH MOE YTBEPKIACHUE, TO BbI HaiifeTe
ero HeTOYHBIM, H OTKJIOHeHHE Oyaer nopsiaka \/ n. Cie-
mosaTeabHO, ecid n = 100, Bel Hanutd OBl OTKJIOHEHHE
paBHbIM NpHOsH3uTensHo 10. Takum 0Opa3oM, oTHOCH-
TenbpHas olnbKa 3aeck pasua 10%. Ho ecn 7= 1 Munn-
OHY, BB OBI, BEPOATHO, HAIUTH OTKJIOHEHHE PABHBIM PH-
MmepHo 1000, ¥ TakuM 06pa3oM OTHOCHUTENBHAS OIMIMOKA
pasusiercs '/ %. Temneps, rpy6o roBops, 3TOT CTATHCTH-
4YEeCKUI 3aKOH SIBJISETCS BECbMa OOIUUM. 3aKOHBI (PH3UKH
¥ GU3UHECKON XMMHU HETOYHbBI BHYTPU Bep10$[THOI71 OTHO-

CUTEJIbHON OLIMOKH, UMEIOIIEH NOPAIOK —\/— » TJIE 1 €CTh
n

KOJIMYECTBO MOJIEKYJI, COBMECTHO Y4acTBYIOLIMX B IpO-
ABJIEHMH 3TOT0 3aKOHA — B €ro OCYIIECTBICHHH BHYTPH
TOW 00NaCTH NPOCTPAHCTBA MJIM BpeMEHH (WK UX 000-
¥X), KOTOpas NOMJIECKHUT PACCMOTPEHHIO WIH CIIYXHT
JUIA KaKoro-u0o onpeae eHHOro SKCTIIEPUMEHTA.

Brl BUAWTE U3 3TOTO CHOBA, YTO OPTAHU3M JOJIKECH
HUMETb CPAaBHUTEILHO MacCHBHYIO CTPYKTYPY IJf TOrO,
4TOOBI HACHAXAAThCA OJAroJeHCTBHEM BIIOJHE TOYHBIX
3aKOHOB KaK B CBOEH BHYTPEHHEH XHU3HH, TaK U IIPH B3a-
MMOJEHCTBMHM C BHEIUHMM Mupom. MHaye Koian4ecTBO

41



YTO TAKOE KH3Hb C TOUYKH 3PEHUA PHIUKH?

y4acTBYIOIIUX YacTHI ObLIO Obl CAMMIKOM MaNo ¥ «3a-
KOH» CIMIIKOM HeTodeH. OCOGEHHO BaXKHBIM TpeboBa-
HUEM SBIAETCS KBaApaTHBIK xopens. IloTomy uTO0, X0TH
MUJUIMOR ¥ JOCTaTOYHO OOJBIIOE YUCIIO, BCE-TAKU TOY-
HocTh | Ha 1000 He ABNAETCS YpE3MEPHO XOPOILEH, eCiIn
CYHIECTBO A€la NMpeTeHAyeT Ha JNOCTOHHCTBO ObITh «3a-
koHOM IIpuponsn».
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FTABA 11
MEXAHUW3M HACJIEACTBEHHOCTH

Das Sein ist ewig; denn Gesetze

Bewahren die lebend’gen Schitze,

Aus weichen sich das All geschmiickt.
Goethe'.

9

Htak, mpl mpuiid  QKHIAHAE KJIACCHYECKOro
K 3aK/IIOUEHHIO, YTO opra- ¢u3Mka, Oyaydum JaJjieKo
HH3MBI CO BCEMH NPOTe- HEe TPHBHAJILHBIM, OKa-
KalOIIUMH B HHX OHONO- 3bIBAETCH HEBEPHBIM
THYECKUMH  IPOIeCcCaMU
JOJKHBI MMETh BECbMa «MHOTOATOMHYIO» CTPYKTYpPY,
Y A1 HUX HeoO0X0MMO, 9T00H! ClTydaiiHbie «OJHOATOM-
HBIC» ABJICHUS HE UTPajiy B HUX CIMOIKOM OOJIBIION POJIH.
CymiecTBeHHO, TOBOPHUT «HAUBHBIH (HU3KK», YTOOBI Opra-
HW3M MOF, TaK cKa3arb, MMETb JOCTATOYHO TOYHbIE (PU-
3MYECKUE 3aKOHBI, HA KOTOPBIX OH MOXET CTPOHUTH Opra-
HU3ALMIO CBOCH MCKIIOYUTENBHO PErysipHOH U XOpOIIO
YyHoOpAaOUEHHOH paboThl. B Kako# cTeneHy NpriaoKuMbl
K peanbHbIM OHOJNOrMYECKHM (AKTaM 3TH 3aKIIIOYEHHA,
JIOCTUTHYTHIE, TOBOPS OMONOTHYECKH, a priori (TO €CTh
C YUCTO (U3HNIECKOI TOUKHU 3peHHs)?

Ha nepBblii B3I MOXET IMOKa3aThCsd, YTO 3TH
3aKJIIOYEHUS] JAOBOJIBHO TPUBHAIBHBI. BHOJIOT, CKaXeM,

' BBITHE BEYHO; UGO CYLIECTBY T 3aKOHbI, OXPAHAIOLIHE COKPO-
BHINA KU3HU, KOTOPBIMH YKpawaeT ceba BeceneHnas. — [eme.

43



YTO TAKOE XHU3Hb C TOYKH 3PEHHUS ®U3INKHA?

net 30 Hazan Mor yTBepxJaTh, YTO XOTs Ul MOIY/IAp-
HOT'O JIEKTOpa BIOJHE YMECTHO MONYEPKHYTH 3HAUYECHUE
CTaTUCTHYCCKOH (PH3HKKM B OpraHu3Me, KakK U IOBCIOAY,
OJJHAKO 3TOT ITyHKT SBIISIETCA BCE JKe, MOXKaNnyH, depec-
uyp u36uTOi HcTuHOM. 160, NEHCTBUTENHHO, HE TOJIBKO
TENIO B3POCJIOTO MHAUBUAYYMa MOO0TO BHICOKOPA3BUTO-
ro BHAA, HO U KaXJaas KIETKa ero COACPKUT «KOCMHUYE-
CKOE» YHCIIO €AUHUYHBIX aTOMOB BCEX poAoB. U Kayapii
OTJeNbHBIA (PH3UOJIOTHYECKUIA NPOIECC, KOTOPHIH MBI
HAOTI0N2EM BHYTPH KIETKH WM B €€ B3aHMQIEHCTBUH
¢ BHCIIHEH cpenoi, xaxercs — Wim kazanoch 30 ner
Ha3aj,, — BOBJEKAeT TAKOE OTPOMHOE KOJIMYECTBO EIH-
HUYHBIX aTOMOB M EIHHUYHBIX aTOMHBIX HPOIECCOB,
4T0 TOYHOE BHLINOJHEHWE BCEX OTHOCAILMXCA ClO/a 3a-
KOHOB (DM3HKHM M (DU3HUECKOH XUMHH GbLIO OBl rapaH-
THPOBAHO J[a:K€ MPU BECbMA BBICOKHX TPeOOBAHUAX CTa-
THCTHYECKOH (U3NKN B OTHOMICHNMY «OONBIINX YHCEI.
Otu TpeGOBaHMA 5 TOJILKO YTO HUIIOCTPUPOBANT HPABH-
nom | n.

Tenepp MBI 3HaeM, 4YTO Takas TOYKA 3PCHUA
Obuta Ob1 ommmbouHol. Kak MblI ceifiuac yBUAUM, HEBe-
pPOSTHO MaJIEHBKHE TpPYIIbl aTOMOB, CIHIIKOM MaJlble,
4TOObI OHM MOITH TPOSIBIATE TOYHBIE CTATUCTHYECKHE
3aKOHBI, UTPAIOT INIABCHCTBYIONIYIO POJIb B BEChMa ymo-
PSIOYEHHBIX M 3aKOHOMEPHBIX SBJICHHUAX BHYTPH XHBO-
ro oprauuzMa. OHU ynpaBiIsiOT BUAUMBIMA [PH3HAKAMU
Oompinoro macimraba, KOTOpbIE OpPraHu3M HpuobperaeT
B TE€YECHUE CBOECTO PA3BHTHA, OHU OIPENENAIOT BaXKHbIE
0COO0EHHOCTH ero (PYHKUMOHHPOBAHMS, H BO BCEM 3TOM
BBIABIIAIOTCS] BECbMA OTYETIIMBHIE M CTPOTHE OHOIOTHYE-
CKHUE 3aKOHBI.
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ITIABA II. MEXAHHW3M HACJHEJACTBEHHOCTH

Sl momKeH HavaTh C KPAaTKOro IOABEACHHS HTOTa
TOMY NOJIOKEHMIO, KOTOPOE UMEET MECTO B OHONIOTHH H,
Oonee y3ko, B I€HETUKE; IPYTMMH CIOBAaMH, i JOJDKEH
CYMMMpPOBaTh COBPEMEHHOE COCTOSIHAE 3HAHUM B TaKOi
obnacTy, rae s He SBIAIOCH aBTOPUTETOM. DTOr0 HENlb-
35 u30€exkaTh, ¥ NOITOMY 5 U3BHHSIOCH, OCOOEHHO mepen
BCSAKHM OMOJIOTOM, 33 AMJIETAHTCKUI XapakTep U3JIoXe-
gHs. C IpyToii CTOPOHBLI, A IPOIY pa3pelICHU U3JI0KHUTh
BaM TOCIOJICTBYIOLIME NIPENCTaBIEeHUA Doiee UiIu MeHee
jgorMatuyHo. OT «6exHoro» ¢u3uKa-TeopeTHKa Helb-
35 OXHUAATh, YTOOBI OH cHesian YTo-HHOYIb, MomXo0HOE
KOMIICTEHTHOMY 0030py 3KCHEPHUMEHTAJIBHBIX JAAaHHBIX,
COCTOAIIMX M3 OONBUIOTO KOJHMYECTBA JJIMHHBIX U Be-
JIAKOJIETIHO HEepEIUIeTAIOMUXCA CEPUH HKCIEPHMEHTOR
0 CKPCUIMBaHHIO, 3aIyMaHHBIX C OecrpeulecACHTHRIM
OCTPOYMMEM, C OAAHOM CTOPOHBL, U U3 NPAMBIX Habmiozae-
HUH HaJl KUBOM KJIETKOH, NPOBEJCHHBIX CO BCEH YTOH-
YEHHOCTBIO COBPEMEHHON MUKPOCKOIIUH, — C IPYTOM.

10

Paspetmre MHe Boc- HAacHeACTBeHHBIH wmMg-
TIOJTE30BATHCS CIIOBOM (IUIaH» POBaJBHbIH Kol (Xpo-
(pattern) opranmsMa B ToM MOCOMBI)

CMBICIIE, B KOTOPOM OHONIOT HAa3bIBAET €T0 «ILIaHOM B YEThI-
peX M3MEPEHUsIX», 0003Hauas 3TUM HE TOJILKO CTPYKTYPY
¥ (HYHKIIMOHMPOBaHHUE OPraHU3Ma BO B3POCTIOM COCTOSHUU
WM Ha 1r000# IpyToii onpeneneHHON CTaMu, HO OpraHu3M
B €T0 OHTOTCHETHYECKOM pa3BUTUH, OT OIUIOJOTBOPEHHOM
AWLIEBOM KJIETKU /10 CTAMU 3PEJIOCTH, KOTJa OH HauWHaeT
pa3sMHOXaTtbcs. Ternepp U3BECTHO, YTO BECH ITOT LIENIOCT-
HbIif [UTaH B YETBIPEX W3MEPEHUX ONPEAENIETCA CTPYKTY-
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YTO TAKOE KH3Hb C TOYKH 3PEHUA ®H3IHKU?

PO# BCEro OAHOM KJIETKH, 8 MMEHHO — OIUIOAO0TBOPEHHOTO
sina. boiree Toro, Ml 3HaeM, YTO OH B OCHOBHOM OIIpeIe-
JIETCsI CTPYKTYPO#l TONBKO OAHON HEOOMNbIION YacTH 3TOH
KJIETKH, €€ SapoM. Takoe aapo B OOBIYHOM «TIOKOSIEMCA
COCTOSTHMHY KJIETKU NPEACTABIACTCH KaK CeTka XpoMaTuHa',
pacnpenesieHHOro B ITy3bIpbKe BHYTpH KieTkd. Ho B >xu3-
HEHHO BaXHBIX TNpoUeccax KIETOUHOro JcieHus (MHTO3
Y MEHO03, CM. HIDKE) BUIHO, YTO PO COCTOMT M3 Habopa va-
CTHIL, 0OBIMHO HMEIOMMX GOpMY HUTEH WM NAJ0YEK ¥ Ha-
3bIBAEMBIX XpOMOCOMaMH, KOMHYECTBO KOTOPBIX 8 mwmm 12,
WM, HampuMep y yenoBeka, 48. Ho B pelictBuTenbrHOCTH
5 ToJDKeH Obu1 Ob1 HanMCaTh 9TH (B3SATHIE U1 IPHMEpa) YUC-
Ja,Kak 2 X 4,2 %6, ...,2 x 24, 1 TOBOPUTH O ABYX HaOOpax,
YyT100BI TIONB30BAaThCA ITHM BHIPAKEHHEM B TOM OOBIYHOM
3HA4YEHUH, B KAKOM OHO ynorpednsiercs Guosiorom. [lotomy
YTO, XOTH OTJAENbHBIE XPOMOCOMBI MHOT/IA OTYETIMBO Pas-
JMYMMBI U MHIVBUIYATH3UPOBaHBI 10 (opMe U pasMmepy,
3TH gBa Habopa MOYTH MOJHOCTHIO MOAOOHEI IPYT APYTY.
Kak MBI CKOpPO YBHIMM, OIMH HA0Op NPUXOAMT OT MaTepH
(a¥ineBas KieTKa) ¥ OJUH — OT OTLA (OIUIOAOTBOPSIOIIHIA
criepMaro3ou ). IMEHHO 3TH XpOMOCOMBI WITH, BO3MOXHO,
TONBKO OCEBast WM CKEJIETHAaA HUTb TOTO, YTO MBI BHIHM
HOJ{ MUKPOCKOIIOM KaK XpOMOCOMY, COIEPXKAT B BUAIE CBOE-
0 poAa HH(POBAIBLHOIO KoJ1a BECh «IUIan» Oyayniero pas-
BUTHS MHAUBHIYYMa U €ro (yHKIHOHHUPOBAHUSA B 3pEIOM
cocrosiavuu. KaxKipiii nonseii Habop XpOMOCOM COIEPIKHUT
BeCh M(P, TAK YTO UMEIOTCA, KaK IIPABIIIO, ABE KOTUU NO-
ClIeJHEr0 B OIUVIOAOTBOPCHHOHM SAHLEBOH KJIETKE, KOTOpas

' 3T0 CNOBO 3HAYHT «BEHIECTBO, KOTOPOE OKPAIIMBAETCA»
B ONIpEACIICHHOM IIpoLecce OKpaltuBaHUs, IPUMEHSIEMOM B MH~-
KPOCKOITH4ECKOH TeXHHKE.
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IJIABA II. MEXAHH3M HACJIEACTBEHHOCTH

MPEACTABIISIET CaMYI0 PAHHIOKO CTaAMIO Oyayilero WHAHBH-
Ayyma.

HasbiBas CTpyKTYypy XpOMOCOMHBIX HHUTe#H mHdppo-
BaJIbHBIM KOJIOM, MBI pPa3yMeeM, YTO BCEOXBAaTLIBarOLIMi
yM, BPOJZIE TAKOT'0, KOTOPBIH HEKorJa mpeacrasisui cebe Jla-
Iwiac ¥ KOTOpPOMY Kax/ias NMPUYMHHAsA CBA3b Obila Obl He-
NOCPENCTBEHHO OTKPBITa, MOT OBbl, HCXOAA U3 CTPYKTYPHI
XpOMOCOM, CKa3aTh, PA30BLETCS JIU SO NPy OaronpusT-
HBIX YCJOBHSX B YEPHOTO TETYXa WIM B KPaIruaTyro KypH-
Iy, B MyXy WJIH B PaCTEeHHE MancCa, B POJOICHIPOH, KYyKa,
MBIIG WM genoBeka. K 9ToMy Mbl MOXeM HpuUOaBUTb,
YTO BHEIIHOCTH PAIMYHBIX AHLEBBIX KIETOK OYEHb YacTo
ObIBaeT 3aMeUaTeIbHO CXONHOM, M JaXke KOraa 3T0 He Tak
(KaKk B ciTyqae OrpOMHBIX SIMIT ITTHIL U PETITHIIMEL), TO BCE XKe
paznHune OKa3hIBacTCs HE CTOJIBKO B CYILECTBEHHBIX CTPYK-
Typax, CKOJIbKO B TOM ITHTaTeI-HOM MaTepuaie, KOTOPbIH
B 3THX Cly4asix fOOaBAseTcs O NOHATHBIM IPHUYNHAM.

Ho TepMun mndpoBanbHEINA KO/, KOHEYHO, CIHIL-
KOM Y30K. XpOMOCOMHbBIE CTPYKTYpPHI CIYXKAT B TO XK€
BpeMA U HHCTPYMEHTOM, OCYILECTBIISIOIIUM pa3BUTHE,
KOTOpOE OHH Xe Mnpeasearot. OHu ABJIAIOTCS U KOJEK-
COM 3aKOHOB M HCIIOJIHUTEJILHON BJIACTHIO WM, YHOTpE-
Onsis ApyToe CpaBHCHME, OHU ABISAIOTCS ¥ TUIAHOM apXH-
TEKTOPa U CHJIAMH CTPOUTEIS B OJHO U TO e BpeMs.

11

Kak xpomocomsl Be- Poct Tena mnyrem Kie-
RyT ceOst B OHTOTeHe3e!? TOUHOro JAesieHHs (MHUTO3)

' OHTOreHes — 3TO PasBATHE HHIWBHAYyMa B TEUCHHE €ro
KU3HY, B IPOTHBONIONOKHOCT HIIOTeHE3y — PasBUTHIO BUAA
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YTO TAKOE JXHA3Hb C TOUKH 3PEHHA PH3NKH?

Poct opranu3ma ocymecTBIAETCS MOCIEIOBATENbHBI-
MU KJIETOYHBIMH ACJICHUAMH. Takoe KIETOYHOE [ICICHHE
Ha3pBacTC MUTO30M. OHO fAB/IAECTCS B XW3HU KICTOK
HE CTOJIb YaCThIM COOBITHEM, KaK 3TOr0 MOXXHO OKH/IATh,
YUUTHIBasA OIPOMHOE KOJIMYECTBO KIETOK, U3 KOTOPBIX CO-
CTOMT Halle Tejo. BHauarre poct uaet ObICTPO, U AALO Ae-
JUTCS HA JIBE «JOYEPHHE KIETKH», KOTOPHIE 3aTeM JaroT
TIOKOJICHHE U3 YETBhIPEX KIIETOK, nanee u3 8, 16, 32, 64. ..
U T. 1. YacroTa IeneHus He OyIeT 0CTaBaThC OJUHAKOBOMH
BO BCEX YaCTAX PACTYIIEro Tena, ¥ 9TO HapyIIaeT Perysp-
HOCTB 3THX 1ucen. Ho U3 ux 6b1cTpOro yBenu4eHus MOXHO
BBIBECTH ITyTEM IIPOCTOTO BHIYUCIICHHS, YTO B CPETHEM J0-
cratoyro 50 mwin 60 nocnenoBaTeNbHBIX JEICHUI, YTOOBI
TIPOU3BECTH KOJMYECTBO KJIETOK |, HMEIOIHXCA Y B3POCIIO-
r0 4EJIOBEKa, WIH, CKAXEM, B JIeCATh pa3 GoJbiiee KOIM-
4YeCTBO, IPUHHUMAs BO BHUMaHHE CMCHY KJICTOK B TCYCHUE
K13HU. TakuM 00pa3oM, KJIETKH MOETO Tela, B CPEIHEM,
OKa3bIBAIOTCS TOJIBKO MATHACCATHIMH HUITH IIECTHJIECATHI-
MH TOTOMKaMH TOTO siiIa, KOTOPHIM 5 KOT4a-T0 OBLI.

12

Kak Benyr cebs xpomo- B MHTO3e Kakaas Xpo-
combl B MuT03¢? OHM yiBan- mocoMa yaBanBaeTcs
BAIOTCH, YIBaWBAIOTCA 00a
Habopa, obe xomuu mudpa. 3TOT MPOLECC NPENCTABIICT
4pe3BbIYAHBIN HHTEPEC, U €r0 MHTCHCHBHO W3YJallH, HO OH
CIIMIIIKOM CJIOKEH JUIA TOTO, YTOOBI OIMCHIBATH 371ECh €T0
Aetami. OCHOBHOE 3aKJII0YAETCs B TOM, UTO KaXKIas 3 IBYX
JOYEPHUX KJIETOK ITOJTYYAET «IIPHAAHOE», COCTOSIIIEee U3 000-

B T€YEHHE FEOIOTHYECKHX NIEPHOIOB.
' BecbMa rpy60 — CTO WK THICAYY (AHTAHHCKHX) GHILTHOHOB.
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TABA II. MEXAHHA3M HACJAEACTBEHHOCTH

uX HabOPOB XPOMOCOM, B TOYHOCTH MOAOOHEIX TeM, KaKue
OBUTH Y POAHTENILCKOM KIETKH. TaKuM IyTEM BCE TEIIECHBIE
KJIETKM COBEPILEHHO MOAOOHBI APYT JPYry B OTHOLICHHH
UX XpOMOCOMHoOro cokposuina'. Kaxnas, naxe nHanMenee
BAXHAS OTIENbHAsA KIETKa o0s3aTeNnbHO 00nagaeT nonHoi
(nBoiinOI) KonMek mHdpoBansHOro Koga. Kak 6s1 Mao Mbl
HH TOHAMAJIH 3TOT MEXAHH3M, MBI HE MOXEM, OHAKO, CO-
MHEBATEC, YTO 3TOT (HaKT NOIDKEH MMETh KaKoe-TO BAXHOE
OTHOIIEHHE K )KM3HH opraHu3Ma. Heckonbko BpeMeHH Ha-
3aJ{ MBI Y3HaJIU U3 TA3€T, YTO BO BPeMA CBOeil adhprKkaHCKOMH
KaMNaHuU regepan MoHTromepy TpeOoBat, YTOObI KaXK/IBIH
OTZENbHBIN COJIZIAT €10 apMuM ObUT ACTATHHO HHGOPMUPO-
BaH O Bcex ero HaMmepeHusax. Ecim 310 BepHO (a 310 MOrno
ObITH, npnmﬁwaﬂ BO BHMMAHWE BHICOKYTO HHTEIUTUT €HTHOCTD
¥ HaJIeXKHOCTh €r0 BOMCK), TO Mbl HMEEM BETMKOJICITHYHO
AHAJIOTHIO HallleMy CIIy4aro, B KOTOPOM COOTBETCTBYIOUIMIA
¢axT, KOHeuHo, ABNseTcs OyKBansHO BepHBIM. CaMbIM Y3~
BHTENBHBIM NPEJCTABIIETCA COXpaHEHHE YABOSHHOTO Xpo-
MOCOMHOT0 Habopa IIpH BCEX MUTOTHYECKHX AeNeHnsX. To,
9TO 3TO SBISETCSA BBINAIOMEHCS YEPTON TeHETHIECKOTO Me-
XaHU3Ma, Haubonee pasuTeNbHO TOATREPKAACTCA ONHUM-
€IMHCTBEHHBIM HCKITIOYEHHEM M3 3TOTO MPaBHiA, UCKITIO-
YEeHUEM, KOTOPOE MbI H O/DKHBI TSHIEPE PaCCMOTPETh.

13

Ouens ckopo nociie Ha- PelyKIHOHHOE [1eeHue
yara pasBuTHA 0CO0M onHa (Meii03) ¥ oIJI0AOTBOpe-
Ipymlma KJIETOK pe3epBUpyeT- HUe (CHHraMHA)

! buonor u3BHHHUT MEHA 33 TO, YTO B 3TOM KPATKOM HM3JIOXKCHUH
s1 HE paCCMaTPHBAIO MCKIIIOMUTEIBHOIO CllyJad MO3aHKOB.
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YTO TAKOE XHU3Hb C TOYKH 3PEHUS ®PH3UKHA?

st 11t 0Opa3oBaHUA Ha MO3JHUX CTAUAX TaK Ha3bIBAEMBIX
rameT, TO €CTh CIEPMHEB WM AALEBBIX KIETOK (B 3aBUCH-
MOCTH OT Tos1a 0co0H), HEOOXOMUMBIX IS Pa3MHOKEHHUS
HHIMBUAYYMa B 3pEJIOCTH.

«Pe3epBUpyIOTCA» — 3TO 3HAYMT, YTO OHH B 3TO
BPEMS HE CITyXKaT JPYriM LENAM U HCHBITHIBAOT 3HAYH-
TEJILHO MEHBIIC MHTOTHYECKMX neneHuii. Ilpoucxons-
11e€ B HUX HCKITIOUUTENBHOE, PEAYKIIMOHHOE ACTICHHUE SB-
JSAETCA TeM JEIeHHEM, KOTOPBIM 3aBepIIaeTCs pa3BUTHE
raMeT y 3peiioii 0cobH M3 3THX Pe3epBHPOBAHHBIX KIle-
TOK. DTO AeJeHNne, KaK IPaBIIO, IIPOHCXOAUT JIMLIL HE3a-
JIONITO IEepesi TeM, Kak UMEET MECTO CUHTramus. B Meiioze
HBOMHOU XPOMOCOMHBIK HA0OP POAMTENLCKOM KIETKU
MPOCTO pa3feiseTcs Ha JABa €AMHUYHBIX HAOOpa, Kax-
JIBI U3 KOTOPBIX MJET B OHY U3 ABYX JTOYEPHHUX KIETOK
— ramer. JIpyriMu CIIOBAMH, MUTOTHYECKOE YIBOCHHE
KOJIMYECTBa XPOMOCOM HE UMEET MECTa B MEHO3€, KOJH-
YECTBO MX OCTACTCS NOCTOSTHHBIM, H TAKMM 00Pa3oM Kax-
Jas raMeTa IoJy4aeT TOJIbKO IOJIOBHHY, TO €CTh TONBKO
OJHY TIOJIHYK KONHIO LIM(POBAILHOrO K013, a HE JBE;
HaIpUMeD, y 4eJI0BeKa TONbKO 24, a He 2 x 24 = 48.

KneTku, uMeromue ToJIbK0 OAUH XPOMOCOMHBIN Ha-
60p, Ha3bIBAOTCS TAIUIOUAHBIMH (OT IPEYECKOTO ATAODG,
eNMHCTBeHHBIH). Takum 00pa3oM, raMeTsl TalUIOUIHBI,
a OOBIMHBIC KJIETKH Teja AMIUIOMIHBI (OT IPEYecKoro
dimAovg, nBoitHoi). HOTIA Takke BCTpEYaroTCs WHAM-
BUAYYMBI C TpeMs, UCThIpbMA... WUIH, BOOOILIE roBOpH,
C MHOTUMH XpPOMOCOMHBIMH Ha0OpaMHu BO BCEX KJIETKaX
WX Tesa, X OHHU TOI'Ja HAa3bIBAIOTCS TPUILTOUIAMH, TETpa-
TUTOMJIAMH, ... TTOJUILIONAAMH.

B akTe cuaramum Mysxckas ramera (CriepMaTo30un)
M JKEHCKas ramera (AHL0) — ¥ Ta U Apyras raiiongHbie
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TABJIHUA I

(Ceepxy). COmM3MBIIHECS MOMNAPHO XPOMOCOMBI B MAaTEPHUHCKHX

KJIeTKax NBUIBIBI OBYX BHUAOB Tradescantia. CipaBa — LIECTb NAp

B KJICTKaX, (PUKCHPOBAHHBIX H OKPAIICHHHIX B aneropcenHe. Cliena

— JBEHAAIATH NAap B XUBOI KIeTKe, choTorpadupoBaHHON B yIb-
TpaduoneropoM cere (X 1000).

(Brusy). Tononaronine XxpoMocoMEl! B IBLIBUEBbIX 3epHax Fritillaria
pudica, TOTy4eHHBlE MyTeM BO3AEHCTBHA X0n010M. bnennsie mono-
CBI — HWHEPTHBIE cerMeHTH (X 1800).

! 3peck pazyMeeTcs HyKIEHHOBOKHCIIOE TOJIOIaHHE, IPHMEH e~
MO€ ¢ LENBIO 0Ny YeHNd 60iee COBEPIICHHO OKPAaLIHBAIOIUXCS
nipenaparos. — Ilpum. nep.
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ITIABA 1. MEXAHH3M HACJAEACTBEHHOCTH

KJIETKH — COEIUHAIOTCS, 4TOOBI 00pa30BaTh OMI00TBO-
PEHHYIO SIMLIEBYIO KJIETKY, KOTOpas, CJIEAOBATEILHO, AH-
wiongHa. OauH U3 €€ XpPOMOCOMHBIX HAGOPOB NIPUXOAUT
OT MaTepH, U OJHH OT OTIIA.

®ororpaduu Ha Tadn. | naroT HaM HEKOTOpOE npea-
CTaBJICHHUE O TOM, KaK BHIIVIAJIAT XPOMOCOMEBI ITOJT MUKPO-
cxonoM. S o6s3aH umu 1-py JlapnuHITOHY, B KHHMIE€ KO-
Toporo «Paboma ¢ xpomocomamu»' HHTEPECYIOUHHCS
yyTarelp HaWaer ropasao 6o0ibile JOKYMEHTOB TAaKo-
ro ’ke pona u GecnpeneneHTHoH kpacorsl. Ha useTHoii”
tabn. I g1 npoOywo nate cxemarmueckuii 0630p Tpex
OCHOBHBIX IIPOIIECCOB — MHTO3a, MEHO3a U CHHTaMHHU
y MaJIeHbKOH ILIONO0BOM Mymiku Drosophila, xotopas
HMEET TanIOUTHOE XPOMOCOMHOE 4YHUCIO 4 U Kak 00b-
€KT DKCIIEPUMEHTHPOBAHHA UTPAET TAKYylO0 BBHIAAOIIYIO-
Cs poJIb B COBPEMEHHOHM reHeTHke. UeTnipe pa3indnbie
XPOMOCOMBI YCJIOBHO OTMEYEHBI pa3INYHbIM LBETOM: 3€-
JICHBIM, YEPHBIM, KPAaCHbIM M cCHHUM. Bo BCTaBke (a) xpo-
MOCOMHBIH HabOp IUINOWAHON KIETKH Teja TOKa3aH
B O0JbIIOM MacuTabe. DTO CIIYKHT TONIBKO U1 MOsACHe-
HuA 1uarpamu (b), (c) u (d), kotopsie JaHbl B yMEHbIICH-
HOM MaciTtabe U 9HCTO cxeMaTHdeckH. Paspemure Mue
OYHCTHTb CBOIO COBECTB IPU3HAHHUEM, UTO B Clly4ae Men-
03a 4, KaK B MpeAblIylIeM OMTUCaHUH, TaK U B JHArpaM-
M€, JIOMYCTHI HEKOTOPOE YIPOIEHHE, KOTOPOE, OHAKO,
JUIsL Halllel [EeN COBEPIIEHHO HECYIIECTBEHHO.

" C. D. Darlington, The Handling of Chromosomes.
Allen and Unwin, 1942,

* B HameM u30aHUK — uepHO-6enoit. — [Ipum. u3o.

? B neHCTBHTENBHOCTH Meii03 ABISAETCS HE ONHUM JieCHUEM
0e3 yaBOeHHA YH¢/Ia XPpOMOCOM, a ABYMA HNCICHHAMH, MTOYTH
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YTO TAKOE KH3Hb C TOUKH 3PEHAS OH3IUKN?

14

Orosopkm Tpebyer ewe TamaoHxHbIE 0COOH
OJHH IMYHKT. XOTS OH U HE ABJA-
€TCS CYLUIECTBEHHBIM /1A Halllch 11€7H, OH, OJHAKO, ACH-
CTBUTE/IbHO MHTEPECEH, IIOCKOJIBKY IIOKa3bIBAaeT, YTO B
K&XIOM €JMHUYHOM Habope XpOMOCOM COIAEPHKHUTCS CO-
BEPLICHHO MOJIHBIHA MUGPOBAILHBIA KO/ BCETO «ILTaHA»
opraHusma.

Hmerores npuMepsl Meiio3a, 3a KOTOPBIM OII0A0T-
BOpPEHUE CIIEAYET HE cpa3y, U ranjIOHHas KJIeTKa («raMe-
Ta») MOABEPraeTcs B 3TO BpeMs OONBIIOMY KOIHYECTBY
MHTOTHYECKUX KIETOYHBIX NEJCHHH, B PE3y/bTAaTe Yero
BO3HHMKAeT LieJas raruionaHas ocobb. D10 ciaydail cam-
HOB UENbl — TPYTHEH, KOTOPHIC PA3BUBAIOTCSA NAPTEHO-
TEHETUYECKH, TO €CTh W3 HEOIUIOJOTBOPEHHBIX U M03TO-
My TaIuIOWAHBIX Aull napuusl. TpyTeHs He uMeeT oTra!l
Bce kI€TKH €ro Tena ramiouHbl.

Ecnu xotuTe, MOXKHO Ha3BaTh €TO TMTAHTCKH yBeE-
JHYMBIIMMCS CTIEPMATO30UIOM, W, NEHCTBUTEIBHO, H3-
BECTHO, 4TO (DyHKIIMOHHUPOBATh B Ka4ECTBE TAKOBOT'O SIB-
JIsieTcs €ro e AMHCTBEHHOM XH3HECHHOH 3anadeii. OHako,
MOXET OBbITh, 3TO HE Cepbe3Has To4ka 3peHus. Moo stor
ciyqyai He sBaserca eauHu4HbIM. Ecth cemelictBa pac-
TeHUH, Tl€ TaIUIOHIHBIE KIETKH, KOTOphle 00pa3yioTcs
Opu MeHo3€e U Ha3bIBAIOTCA CIIOPaMH, NalaioT Ha 3EMITIO
KaKk CeMEHa M pa3BUBAIOTCS B HACTOsIIME TallIOUHBIE
pacTeHHs, CpaBHMMBIE IO pa3Mepy C IUILUIOMIHBIMM.
Ha puc. 5 usobpaxen rpyObiid HaOPOCOK MXa, XOpOIIO

CIIUBAarOIIUMHUCA OTHO C APYTIUM, HO TOJIBKO C OJHUM YABOCHHU-
M. PesyanaT XK€ NpoCTO TOT, YTO B OAHO H TO XE€ BPEMA 06])3—
3YHOTCA HE ABE ralJIONIHBIC raMEThI, a 4CThIPE.
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TJIABA 11. MEXAHM3M HACJEACTBEHHOCTH

H3BECTHOTO B HAIMX JIecax. Mesios

ITokpriTass nucToykamMu HUXK- (obpasopannue

HsIA YaCTh OPEACTABIsLET OO0 cnop)

ralmionIHOe pacTeHue, Ha3bi- <« Cropodur

Ba€MO€ raMeTO(UTOM, TOTOMY (arnona)

YTO B CBOEM BEPXHEM KOHIIE «4— OmopoTBopenne

OHO pa3BUBAET MOJIOBBIE Opra-

HBl ¥ 'aMETBI, KOTOPbIE ITyTEM TameTodur
(ramaomya)

OIUIOAOTBOPEHHS TIPOU3BOIAT
OOBIYHOE JMIUIOUAHOE pacTe-

HUE — TOJbId cTebens C ce-

MEHHOH KOpoOoukoi Ha Bep-

Xylike. 3Ta 4acTh PacTeHHSA pyc 5. YepenopaHHue 1o-
Ha3pIBaeTCA GNOPOPUTOM, Tak KOJICHMHH.

KaK MyTe€M MeHo3a OHa mpo-

U3BOJUT CIIOPHI, HaXOAdAIWMECA B KANCyle Ha BEPXYILKE.
Korna kamncyna oTkpbIBaeTcs, CriOphl NAJa0T Ha 3EMIII0
U pa3BUBAIOTCA B OONMCTBEHHBIHA cTeOens. DTOT nporecc
METKO Ha3BaH 4epenoBaHUEM MoxosieHuil. Bel Moxere,
€CIIM XOTUTE, PACCMaTPHBATh OOBIMHBIN CITy4al YenoBeKa
Y JKHBOTHBIX C TOH e ToukH 3perus. Ho «rametodurom»
37IECh ABJIAETCS, KaK IPaBUIIO, BEChbMa KOPOTKO JKUBYILEE
OJHOKJIETOYHOE MOKOJICHHE, CIIEPMATO30M ] MJIH SHUEeBasd
kierka. Hame Teno coorBercTByer cnopodury. Hamu
«CIIOPBD) — 3TO PE3EPBHBIEC KIETKH, U3 KOTOPBIX MyTEM
M€H03a BO3HUKAET OJHOKIETOYHOE [TOKOJICHHE.

15

BaxnbniM U peiicTBuTellb- Bbljalonieecs 3Have-
HO ompefeisiionmM cyasdy co- HHMe peJyKIHOHHOIO
ObITHEM B MpoOllECCEe BOCIPOH3- AeJeHHs
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YTO TAKOE XKKHM3Hb C TOYKH 3PEHUSA ®HIUKH?

BeJCHUS HMHIMBHIYyMa SBJIICTCS HE OIUIOAOTBOpPEHHE,
a Meio3. OauH Habop XPOMOCOM MPOMCXOIHT OT OTLA,
OIUH — OT Matepu. Hu cnygaiiHOCTh, HU cyip0a HE MO-
ryT noMemarts 3Tomy. Kaxpiii yenoBex' nonyyaer pos-
HO [IOJIOBHHY CBOCH HACIEICTBEHHOCTH OT MaTepy M IMo-
J0BHHY OT otua. To, 4TO OJHa JIMHUA KaXXeTCs 4acTo
npeolnafarolieii, OObACHACTCS IPYTUMH [PUIUHAMM,
K KOTOpBIM MBI nepeiizeM nosxe (o cam mo cede, Ko-
HEYHO, TOXE MPeCTaBIACT MPOCTENILNI IPUMEP TAKOTO
npeobnananus). \

Ho xorpa BeI mpocnenute NpoOHCXOXKICHHE BalleH
HACJIeICTBCHHOCTH BIUIOTH O BAalIMX AeloB H 0abox,
TO JIeI0 OKa3bIBaeTCs MHbIM. Paspeinre MHEe 00OpaTuTh
Ballie BHUMAaHUE Ha HA00Op XpPOMOCOM, IIPULUETIIUX KO MHE
OT 0TI, B YACTHOCTH HA OJJHY U3 HHX, CKaXXEM, Ha XPOMO-
comy Ne 5. 3to Gynet TouHas Komus Uik Toro Ne 5, KOTo-
PBii MO OTEll NOJIYYHJ1 OT CBOETO OTLA, WK Toro Ne 5,
KOTOPBII OH MOIYy4uN OT CBoeH MaTepu. Ucxon nena 6bLn
peureH (¢ BepoaTHocTh0 50:50 mancoB) B MelHo3e, Mpo-
UCIIEAIIEM B TEJI€ MOETO OTHa B HOAOpe 1886 r. u mpous-
BEJIIIEM TOT CIIEPMATO30M, KOTOPbIi HEMHOTHMH JHIMH
H03Ke OKa3aJcs HPUYMHOH MOero 3apoxiaeHus. TodHo
Ta )€ UCTOpUA MorJia Obl ObITH TOBTOPEHA OTHOCHUTEIb-
HO xpoMocom Ne 1, 2, 3... 24 moero oTioBckoro Habopa
U mutatis mutandis OTHOCHTEILHO KaXXJIOH U3 MOUX Ma-
TEPUHCKHX XPOMOCOM.

' Bo BcakoM ciyuae, Kaxaan xeHuuna. Yrobsi n30exats MHO-
rOCJIOBUA, i KCKJIFOWHI U3 3TOro 0630pa Upe3BblYaiiHO HHTEpEC-
HYI0 001acTh onpesieIeH s oJa K CUEIUIEHHBIX ¢ MOIOM IIPH-
3HAKOB (Kak, HalI[pUMEP, TaK HA3bIBAEMas [IBETHAS CIeNoTa).
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TNNABA 11. MEXAHW3M HACJIEACTBEHHOCTH

bonee Toro, Bce 48 pe3ynabTaTOB ABAAIOTCH CO-
BEPIIEHHO HE3aBHUCUMBIMH. Jlake ecnu Onl ObINO HU3-
BECTHO, YTO MOS OTHOBCKas xpomocoma Ne 5 npu-
nma ot Moero nena Jxozeda penunrepa, ana Ne 7
€Ille OCTABaJIHCh Obl PaBHBIC IIAHCHI, YTO OHA MPOU30-
IUIa WM OT HEeTO XXe, WIH OT ero XeHsl Mapuu, ypox-
JeHHOH borHep. '

16

Ho pone cioy4aiinocty Kpoccunrosep. Jloka-
B CMEILICHUH JICYyIUKUHOM U Oa- JIM3aUMA CBOHCTB
OYLIKMHON Hac/IeACTBEHHOCTU
y MOTOMKOB eimie OoJbile, YeM 3TO MOIJIO IMOKa3aThCs
U3 NIPEALIAYILETO OMMCAHUS, B KOTOPOM MOTYAIUBO TIPE-
MoJIarajIoch WiH AaXKe NPSAMO YTBEPXKIAJIOCh, UTO Opere-
JICHHBIE XpOMOCOMBI TIPHIILTA KaK LIEJIOe HiTH OT 6a0yIIKH,
WIH OT JeTyUIKH; APYTUMHM CIIOBAMH, YTO €MHHYHbIE XPO-
MOCOMBI NPUIILIY Hepa3icaeHHbIMHU. B AeHCTBAUTENBHOCTH
9TO HE TaK WK He Bceraa tak. Ilepen TeM kak pa3odTHCH
B PEAYKIIMOHHOM JEIEHHH, CKAKEM B TOM, KOTOPOE IPOUC-
XOJHIIO B OTLOBCKOM Telle, KaXIBIC BE «TOMOTOTHIHBIE
XPOMOCOMBI IPUXOJAT B TECHBIH KOHTAaKT OfHa ¢ APYyToi
U HHOTAa OOMEHHMBAIOTCA APYT C APYrOM 3HAUUTENLHEI-
MM CBOMMH YacTSMH TaKHM 00pPa3oM, KaK 3TO MOKa3aHo
Ha puc. 6 (tadn. 111 naer mukpodororpaduro, Ha KoTopoi
BUAEH aaxe eme 0ollee TECHBIM H MHOYKECTBEHHEIH KOH-
TaKT, 4eM Ha cxeMe). Ilytem Takoro mpornecca, Ha3biBae-
MOTO «KPOCCHHIOBEp» (TIEpEeKPeCT), Ba CBOMCTBA, Pacio-
JI0)KEHHBbIC B COOTBETCTBEHHBIX YaCTAX 3TOH XPOMOCOMBI,
OyayT paszieneHbl Y BHYKa, KOTOPBIH OKXKETCS MOXOKHM
ONHHM U3 STHX CBOWCTB Ha AEMYIIKY, a APYrHM Ha Ga-
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YTO TAKOE XKH3Hb C TOYKH 3PEHUSA PHU3INKH?

Oymky'. SIBjeHHE KPOCCHHIOBepa, OyAy4YH HE CIUUIKOM
PEeNKUM, HO ¥ HE CIIMIIKOM YacThiM, 00€CHeUUBacT HAC
neHHeimed MHQopManuMed O pacrHoNIOKCHHH CBOWCTB
B XxpoMocoMax. UToObl paccMOTpeTh BONIPOC IOITHOCTHIO,
MBI JOJDKHBI ObUTH OBl UCTIONIB30BAaTh HEKOTOPHIE TMpea-
CTaBJICHHS, KOTOPBhIC OYAYT MaHbI TONBKO B CIEIyIOmEH
rjiaBe (HampuMep, reTepo3UroTHOCTh, JOMHHAHTHOCTh
4 T. 1.), HO TaK KaK 3TO yBeJo OBl Hac 3a Mpeaesbl pas-

rg pl r I
r—>
I ro1 I

Puc. 6. Kpoccunrosep. CneBa — e ro-
MOJIOTHYHBIE XPOMOCOMBI B KOHTAKTE;
cripaBa — nocie oOMeHa M pa3/ieTieHHs.

MEpOB 3TOH MaJECHBKOW KHHTH, Pa3pelIuTe MHE HPOCTO
yKa3aTh Ha CaMbIi BaXXHBIH ITYHKT.

Ecny 661 HE ObINO KPOCCUHIOBEpa, TO JBA IIPHU3HA-
Ka, 32 KOTOpBIE OTBETCTBCHHA OJHA U Ta )K€ XpOMOCOMa,
NPUXOAMJINA OBl K TIOTOMKY BCEeTJAa BMECTE, U HH OfHa
0co0b He Moria Obf NOIYYUTh OIMH M3 HHX, HE TIOJYYHB

! ABTOp 371€Ch BBIp@XXaeTca HETOYHO, TOBOPS O PACHONOKEHHH
B XPOMOCOME «CBOACTB» HJIH «Npu3HaKoB». Kak OH caM paiee
YKa3bIBa€T, B XPOMOCOME DAaclOJIOXKCHBl HE CaMU CBOMCTBA,
a JINIIb onpele/ieHHBIE MaTepHalibHBIE CTPYKTYPH (TeHEI), pas-
JIUYUSA B KOTOPHIX NPUBOAAT K BHIOW3MECHEHHAM ONIpEAETICHHBIX
CBOMCTEB BCETO OpraHu3Ma B HEJIOM. DTO HaJI0 NOCTOSHHO HMETH
B Buay, nbo Ulpenunrep Bce BpeMs IONB3YETCA KPAaTKUM BbI-
pa’keHMeM «CBOHCTBa». — I[Ipum. nep.
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[JIABA 1. MEXAHHU3M HACJIEACTBEHHOCTH

TaloKe U apyroro. J[Ba ske CBOHCTBA, ONpeaenieMsic JBY-
M pa3/IM4HBIMH XpOMOCOMaMHu, Nub0 uMmend Opl LIaH-
cbl 50:50 oxa3arhCs OTAENEHHBIMHU APYT OT Apyra, Jubo
BCeT/la paCXOAUIUCH Obl B IOTOMCTBE K PasHBIM 0C00sM,
a HMEHHO TOrZAd, KOIfa 3TH CBOMCTBA PACHONOXEHBI
y TpeAKa B TOMOJIOTHYHBIX XPOMOCOMaX, KOTOpbl€ HH-
KOTJia BO BpeMs Meiio3a HE HAYT BMeECTe.

OTH npaBuia U OTHOWIEHHS HAPYIUAKOTCA KPOCCHH~
TOBEPOM, BEPOSATHOCTb KOTOPOTO MOXET OBITh YCTaHOB-
JeHa IyTeM TUIATEJIFHOIO PETMCTPUPOBAHHS IPOLCHTA
Pa3MHYHBIX KOMOHHAHH IPU3HAKOB Y MOTOMCTBA B IIH-
POKHX 3KCIICPUMEHTAX 110 CKPECIUUBAHKIO, TIOCTABJIEHHBIX
HAJUIeXaIIMM 0o0pa3oM A/ 3TOH Leiad. AHaIU3Upys pe-
3yNbTAThl TAXKUX CKPEIIMBAaHUM, IPUHAMAIOT yOe HTeb-
HyI0 pabouyio THIIOTE3Y, 4TO «CUEINICHUE» MEXAY ABY-
M$I CBOWCTBaMH, paciioNOXEHHbBIMH B OJHOM XpOMOCOME,
TEM PEXEe HapyIluaeTcs KPOCCHHTOBEPOM, YeM Onrke 3TH
CBOJCTBa JIe)XaT OJHO K Apyromy. H6o Torna Menee Be-
POATHO, YTO TOYKA Pa3phiBa JBDKET MEXIYy HHMH, TOrAa
Kak 0COOEHHOCTH, pacioyioKeHHbIe OJMkKe K MPOTHUBO-
IOJIOKHBIM KOHLAM XPOMOCOMBI, OyIyT pasaenarbes
KaxabpIM KpoccuHToBEpoM. (To ke camoe MpHMEHHMMO
U K O0BbEJMHEHHUIO B OJHOH XpOMOCOME ABYX HPU3HAKOB,
pacnoNIOKEHHbIX paHee B T'OMOJIOTHYHBIX XPOMOCOMax
OJIHOTO U TOro e npeaka.) TakuM myTeM MOXHO OXH-
JaTh TOJYYCHHA W3 CTATHCTHKM CHEIUICHUA» CBOETO
POJa «KapThl MPU3HAKOBY» BHYTPH KaXIOH XPOMOCOMEI.

370 OXxMIaHHE LETUKOM MOATBEPANIOCE. B ciryda-
X, Koraa Gbia IpoBecHa TINATeIbHAS IPoBepKa (rIaB-
HBIM 06pasoM y Drosophila, XOT U He TOJIBKO y HEE),
0Ka3aJoch, YTO H3y4YCHHbIE NPU3HAKH IEHCTBUTEILHO
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YTO TAKOE ’KH3Hb C TOYKH 3PEHHS ®PU3NKH?

pacnafarTcs Ha Takoe KOJHYECTBO OTACJIBHBIX IPYIII,
MEXIy KOTOPBIMH HET CIICTUIEHHS, CKOJIbKO HMEETCS pas-
MUYHBIX XpoMocoM (4eteipe Yy Drosophila). B npenenax
Ka)KI0H TPYIIIBI MOXKET ObITh BEIYEpUYECHA IMHEHHAs KapTa
IIPU3HAKOB, KONMYECTBEHHO BBIpaXKaollas CTEIEHD Clie-
IUICHHs MEXy KaXXIoi mapoy IIPU3HAKOB STOM IPYIIIbI;
MO3TOMY HE MOXET ObITh OONBIIMX COMHEHHH, YTO OHU
JEHCTBUTEILHO PAacHOJIOXKEHbl B XPOMOCOME M NPUTOM
JIMHEHHO, KaK 3TO 3aCTaBIIAET AyMATh H caMas NaJo4Koo-
Opasnas Gpopma XpOMOCOM. \
KoHeuHo, cxema HaclneICTBEHHOTO MEXaHMU3-
Ma, KaK OHa OIIMCaHa 3/ech, elle mycra M OeclBeTHa,
Jlaxe cierka HavBHa. 1160 MBI He CKa3aiH, 4TO CIEAyeT
pa3yMeTh IoJl npu3HakoM. Paccekatp Ha IUCKpETHBIE
«IIPU3HAKKM» OPraHW3M, KOTOPBIH SBJAETCSA B CYLIHOCTH
€AHHBIM, «UENbIM», NPEJCTAaBIICTCA HEMPaBHILHBIM
U HEBO3MOXXHBIM. B 1efiCTBUTENEHOCTH MBI YTBEPXKAAEM
B K2X/IOM OTJEJIBHOM CIIy4yae TOJbKO, YTO [1apa NPEJKOB
pasnuyanack B OMPEAENEHHOM, XOPOIIO BEIPAXKEHHOM OT-
HOIIEHMH (CKaXXeM, O/IMH MMeN ronyOble Tia3a, a APyroi
— Kapue) M 4TO IIOTOMCTBO CXOJHO B 3TOM OTHOIIECHHHU
WIM C OOHHUM WJIM C JPyTUM IpeakoM. B xpomocome xe
Mbl JIOKAIIM3yeM MecTO 3Toro pasnuuus. (Mbl Ha3zelBaem
€r0 Ha TEXHUYECKOM S3BIKE JIOKYC» MJIM, €CIIH MBI Y-
MaeM O IMIIOTETUYECKOM MaTepHalbHOU CTPYKType, KO-
Topas o0pa3yeT ero oCHOBY, — «reH».) Ha Mo# B3z,
OCHOBHBIM TNPEACTABICHUEM CIYKHT CKOPEE pazIHuue
[IPH3HAKOB, YeM NPHU3HAK caM N0 cebe, HECMOTPs Ha Ka-
KYIIEECs CIIOBECHOE U JIOTMYECKOE IIPOTHBOPEYHE B TOM
yTBEpXKIeHUU. Paznirune npu3HakoB NEeMCTBUTENBHO JIUC-
KPETHO, KaK 3TO BBIABUTCS B CleIylollei riaBe, Koraa
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TARJHIIA LI

JBeHamiiaTe map COJM3HMBILUXCH XPOMOCOM B MAaTEpPHHCKHX

KIeTKax melneipl Fritillaria chitralensis. Toukn nepecedenus

IETENb TOKa3biBAIOT MECTAa KPOCCHHTOBEPA MEX /Iy NnapTHepa-
M (% 1600).
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TABJIMUA 1V

Ilokosmieecs SApO KIAETKH CHIOHHOM JKeJe3bl MYUIKH
Drosophila melanogaster. TeHpl npouutd BOCEMBb UHKIOB
yABOCHHUA K NO3TOMY BBITVIAAAT, KaK CEPUH IONEPEUHBIX TI0-
JIOCOK, M3 KOTOPBIX KaXKAas COAEPXKHT 256 reHoB. bonee kpyn-
HbI€ TeHBI JAJOT CHIBHEE OKpaIleHHbIe HOJIOCKH (X 1500).
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JIABA II. MEXAHHM3M HACJAEACTBEHHOCTH

MBI OyieM rOBOPUTH O MYTalMsiX H KOTJa IPEACTaBIEeH-
Has BBIIIE CyXas CXeMa, s HaJIeroCh, IIpHodpeTeT Gobie
KU3HHA U KPACOK.

17

Mur Tonpko uTO BBENM MakcHMaJbHBIN pa3-
TEPMHUH T'€H IJI THIOTETHYE- Mep reHa
CKOr0 MAaTepHATBHOTO HOCHTE-
Js ONpENEeNIeHHON HacleNCTBEHHOH 0COOEHHOCTH. MBI
JO/KHBI TeNephb IOAYEPKHYTh JBAa MOMEHTA, KOTOpHIC
OynyT uMmeTh OOJIbIIOE 3HAYCHHE JUIS HAIEro Hcclie-
JoBanus. IIepBbIii MOMEHT —— 3TO pasMep, WM, Jyduie
CKa3aTh, MAKCHMANBHBIH pasMep 3TOr0 HOCHTEIS; ApY-
TUMHM CJIOBaMH, — 10 CKOJIb MAJIOro 00BEMa MOXKEM MBI
[IPOCICAUTh JTOKANU3AMHUIO HACIHCACTBECHHBIX TIOTEHLUH.
Bropoli MOMEHT — 3TO YCTOHYHBOCTD I'€Ha, BBIBEICHHAS
U3 OCTOSHCTBA «HACIEACTBEHHOTO ILIaHaY.

B oTHOmeHuHn pasMepa uMeEIOTCS JBa COBEPILECH-
HO HE3aBUCHUMBIX criocola ompenesneHus. OOuH OCHOBaH
Ha TEHETHYECKUX JAHHBIX (IKCIIEPUMEHTHI IO CKPEIIHBa-
HUIO), APYTOM — Ha IHUTOJOTHYCCKUX JAHHBIX (IpAMOE
MUKpockonugeckoe Habmoaenwe). [Tepsoiii cnoco6 npun-
HUIIMATBHO JOCTATOYHO MPOCT. Y CTAHOBUB ONHCaHHBIM
BBILIE TYTEM PACIONOKECHUE 3HAYHTEIBHOrO YUCIa pas-
JIMYHBIX pU3HaKoB (6oabuiero Macutaba) BHYTPH ompe-
JEICHHOH XpOMOCOMBI (CKaxeM, Y Mymiku Drosophila),
MBI, 4TOObI NOTYYHTh TPEOYyEeMYH BENUUYHUHY, AOJKHBI
TOJBKO PA3AEINUTh H3MEPEHHYIO JTIMHY ITON XPOMOCOMBI
Ha KOJIMYECTBO MPU3HAKOB ¥ YMHOXXMTh Ha NONEPEYHOE
ceueHne. 160, koHEUHO, MBI pacCMaTPUBAEM KaK OTIEINb-
HBIE MPU3HAKK TOIBKO TaKue, KOTOphie MHOIAA passess-
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YTO TAKOE )XH3Hb C TOYKH 3PEHNA ®HU3UKH?

IOTCSl KPOCCHHIOBEPOM M HE MOTYT OBITH OOYCIIOBIICHBI
OTHOW U TOU k€ (MHUKPOCKOIHYECKON HIIH MOJEKYJIAp-
HOH) cTpykTypoi. C Ipyro#l CTOpOHBI, SCHO, YTO HAII
pacdeT MOXKET JaTh TOJILKO MaKCHUMAJIbHBIN pa3Mep, No-
TOMY YTO KOJIMYECTBO IPU3HAKOB, H30JIMPOBAHHBIX TCHE-
THYECKUM aHAJIN30M, HENPEPHIBHO PACTET IO MEpPE TOTO,
Kak paboTa UIET BIiepen.

Jlpyras oueHka pa3mMepa, XOTs ¥ OCHOBaHHas Ha MU-
KPOCKOIMYECKOM HaOIIOACHUY, B IEHCTBUTENLHOCTH 5B~
JIETCS TOPa3io MeHee npsaMoil. OnpeeneHHble KIeTKy
Drosophila (MMeHHO, KIIETKH CITIOHHBIX )K€JI€3) OKa3bIBa-
JOTCSl TIO KaKUM-TO NMPUYMHAM THIAHTCKH YBEJIMUEHHBI-
MM, M 3TO KacaeTcs U HX XpoMocoM. B 3TuX nocieaHux
BBl pa3iNyacTe CKy4YEHHbIH PHUCYHOK M3 MOINEPEYHBIX
TEMHBIX IIOJIOCOK, TepeceKaromux HuTh (Tabi. IV). Jlap-
JIMHTTOH TOJIMETHJI, YTO YHWCIO 3THX mosocok (2000
B paccMaTpuMBaEMOM cly4dae), XOTs U 3aMeTHO OolIblle,
HO BCE )K€ TOTO JK€ CaMOro NopsAaKa, Kak ¥ YUCJIO FEHOB,
JIOKAJTM30BaHHBIX B TOM )K€ CaMOi XPOMOCOME Ha OCHO-
BaHMM 3KCIIEPUMEHTOB 1O ckpeluBanuio. OH CKIOHEH
paccMaTpuBaTh 3TH MOJOCKH KaK JCHCTBUTENBHBIC TE€HbI
(¥ rpaHMUBl MEXITy TeHaMmH). PazmenuB JUIHHY Xpo-
MOCOMBI, H3MEPEHHYIO0 B KJIETKE HOPMAIBHOIO pa3Mmepa,
Ha gucio nojocok (2000), ow Haxoaut oObeM reHa pas-
HEIM KyOy c0 cTopono# B 300 4. YunTisas Beio rpyGocTh
pacyeToB, Mbl MOJKEM CUHTATh, YTO TAKOH K€ pa3Mep Io-
Jy4aeTcs ¥ IEPBBIM METOIOM.

18

ITogpobuoe ob6cyxaenue oT- Magable YHCIa
HOIIGHHUS CTATUCTHYECKOH u3uKu
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ITIABA 1II. MEXAHHW3M HACJIEACTBEHHOCTH

KO BceM (akraMm, KOTOpBIC S M3NOXHI (MIH S, MOKET
OBITh, TOJKEH CKa3aTh — OTHOIICHHE 3TUX (PAKTOB K NpH-
MEHCHHUIO CTATUCTHYECKOH (DU3HKH B KHBOH KIIETKE),
nocienyer moke. Ho paspeuinte MHe OpuBlI€Yb Baiue
BHHMAHHE cefuac K ToMy 00CTosTeNbCTBY, uTo 300 4 —
370 TONbKO oxosio 100 mnm 150 aromubIX paccrosHuii
B KHIKOCTH WJIH B TBEPAOM Tele, TaK 49TO T'eH, HECO-
MHEHHO, COAECPXUT He 60Jlee MUJLUIHOHA WIH HECKOJIBKHX
MUUTHOHOB aTOMOB. COIrTaCHO CTaTHCTUYECKO# (usuke,
a 3TO 3HAYHUT — COMIACHO (PU3HKE BOOOIE, TAKOE YHUCIIO
CIIMLIKOM Maio (¢ TOYKH 3peHus i 1), 4T00s 06yco-
BUTH YNOPAAOYEHHOE U 3aKOHOMEpHOE moBeaeHue. OHO
ObLIO OBl CIUILKOM *MaJIo, JaKe €CJIU Obl BCE 3TH aTOMBI
UCTIOJIHAJIM OAMHAKOBYIO POJb, KaK B ra3ze WIM Karuie
*HJIKOCTH, & TeH, I0YTH HECOMHEHHO, KaK pa3 He ABJACT-
¢ TOMOT€HHOM Karuieit xuakoctu. OH, BEepOsATHO, 0OIL-
1iias IPOTEMHOBAs MOJIEKYNA, [1€ KAXKIBIHA aTOM, KaXK bl
paMKa, KaXJoe TeTePOLHKINYECKOE KOJBLO HIpaeT
WHUBHAYAIBHYIO pOJib, O0Jee WIH MeHEee OTIHYHYIO
OT POJH JIIOOBIX CXOHBIX AaTOMOB, PAJIMKATIOB HJIY KOJIEL.
10, BO BCSAKOM CIIy4Yae, TOUKa 3PEHHS TAKUX BEAYIHX
TCeHETUKOB HalIero BpeMeHH, Kak XOona3H U JlapIuHTTOH,
U MBI CKOPO JTOJLKHBI Oy ieM 00paTUTHCS K TeHETHYECKUM
IKCIIEPUMEHTAM, KOTOPBIC MOYTH JTOKA3bIBAIOT 3TO.

19

OO6parumcs Teneps kKO BTOPOMY, ITOCTOSHCTBO
BECbMa BAXXHOMY BOIPOCY: C KakoH
CTEMEHBIO INOCTOSHCTBA MBI CTAIKMBAEMCH B HACIENd-
CTBEHHBIX OCOOEHHOCTAX H.HYTO MbI IOITOMY HOJDKHBI
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YTO TAKOE KH3Hb C TOUKH 3PEHUS ©®U3NKH?

IPHUIIACATE TEM MaTepHaibHBIM CTPYKTypaM, KOTOpBIE
HX HECYT.

OTBeT Ha 3TO0 MOXeT ObITh faH 6e3 Kakoro-muoo
crnerManbHOro uccnemosanud. [Ipocroit dakr, yto MBI
TOBOPHUM O HACJIEJCTBEHHBIX OCOOCHHOCTAX, YKA3bIBACT,
YTO Mbl IPU3HAEM 3TO MOCTOSHCTBO NOUTH A0COMOTHBIM.
H60 MbI He JOJDKHBI 3a0BIBATH, UTO OT POAUTENS K peOeH-
Ky TIEPEJIAETCs BOBCE HE OTJIENbHAs OCOOCHHOCTh: OpJIH-
HBIH HOC, KOPOTKME NajIblibl, TIPEAPACTIONOKEHHE K PEB-
MAaTH3My, reMOGIINS, TUXPOMA3NA U T. A. Takue 4epThi
yI0OHO BBHIYWICHATD JiJIst H3Y4IECHHS 3aKOHOB HACJICACTBEH-
HOCTU. Ho B IeHCTBUTEILHOCTH M3 MOKOJCHUSA B MOKO-
JIcHuE, 06e3 3aMETHOrO M3MEHCHHSA B TEYEHHE CTOJIETHH
—— XOTH ¥ HE B TEUCHHE JCCATKOB THICAY JIET, — MeEpe-
JaeTcsi BeCh (YEThIPEXMEPHBIN) IUTaH «(pEeHOTHIay, BCS
BUAMMas Npupoia unausuayyMa. [Ipu sToM B KaKIoM
MOKOJICHNH [epefaya OCYMIECTBIACTCA MaTepUAhHOU
CTPYKTYpO#l silep TeX NBYX KJIETOK, KOTOPBIC COEAUHS-
I0TCS MPH OIUIOAOTBOPEHUH. TO — «UYJI0»; UMEETCS
TONBKO OAHO emle GoyblIee «YyN0», XOTI U CBS3aHHOE
TECHO C IEPBBIM, HO OTHOCAIIEECH YK€ K ApYroi chepe.
S noapasyMeBalo TOT (DakT, UTO MBbl, Yb€ CYIIIECTBOBAHUE
L[EJIAKOM OCHOBAHO Ha yIMBHUTEIBLHOH UIPE UMEHHO 3TO-
T0 MEXaHM3Ma HACJIEACTBEHHOCTH, BCE XK€ 00/1aaeM CIIo-
COOHOCTBIO Y3HATH O HEM TaK MHOro. MHe nipeacTaBiiseT-
Csi, YTO B OTHOLICHUH NIEPBOTO Yy HALIX 3HAHWA MOTYT
JIOWTH €11Ba JIM He JI0 HOJHOro MmouuMaHud. Yo kacaercs
BTOPOT'O, TO BO3MOXHO, YTO OHO BOOOIIIE JICKHT 3a Ipe-
JelIaMH 4eJIOBEYECKOro IO3HAHUS,
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Und was in schwankender Erscheinung schwebt,
Befestiget mit dauernden Gedanken.
Goethe’,

20

OcHoBHble (QakTh, ko- «CKaYKo00pasHbIe» MY-

TOPBIE MBI TOJIBKO YTO Bbl- TAMHH — M0Ji€ REHCTBHA
ABHUHY/IH B JOKa3aTeNbCTBO €CTECTBEHHOrO 0TOOpa
YCTOIYMBOCTH, IPUTIHCHIBAC-
MOH reHHOH CTPYKType, MOXeT OBITh, XOpOLIO H3BECTHH
HAM H He IOKaXKyTCs IOPa3UTEIbHBIMU H YOS AUTENbHBIMH.
Ho Ha 3T0T pa3 noroBopka, 4To HCKJIIOUEHHS IOATBEPKAa-
0T TIPaBUJIO, JEUCTBUTENBHO BepHa. Ecn Obl He 6bLI0 Hc-
KITI0OYEHHH B CXOACTBE MEXIY NETHMH H POIUTEIISIMH, MBI
ObLIM ObI JIMIICHBI HE TOJIBKO BCEX NPEKPACHBIX 3KCIIEPH-
MEHTOB, OTKDHIBIIMX HaM MEXaHHU3M HacCIe/ICTBEHHOCTH,
HO TAKKE M TPAHIHO3HOTO, MILTHOHHOKPATHOTO JKCIIE-
PHMEHTa OpUPOJbL, KYIOIETO BUABI ITyTEM €CTECTBEHHOIO
orbopa 1 BRDKMBaHUA Haubosee NpucnocoOIeHHBIX.

Paspemnte MHE B3ATH MOCICIHIO BAKHYIO IIPO-
61eMy MCXOJHOH TOYKOM AJIs TOro, 4ToObl NPEACTABUTD
OTHOCAIIHECS CI0Aa (aKThl, OIATH C U3BUHEHHEM H € Ha-
TIOMHHaHHEM, YTO 5 HE OHOJIOT.

' U 10, 4TO HOCUTCH B KONEGIIOIUXCA O4EPTAHUAX, 3aKPeIIA-
€TCA B IPOUHBIX MEICIAX. — [ eme.
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YTO TAKOE )KXKH3Hb C TOYKHU 3PEHHA PU3HKH?

Mpi Teneps onpeaeneHHo 3HaeM, 4to JlapBuH ouiu-
Oancs, Koraa cyuTal, 4YTO MaTEpUajiOM, HA OCHOBE KOTO-
pOro IEHCTBYET €CTECTBEHHBIM OTOOp, Ciy)KaT Maslble,
HENpephIBHBIE, CIydYaliHble W3MEHEHHS, 00s3aTeanHO
BCTpEeYaINUecs Jaxe B Haubosee 0AHOPOAHOM Oy i~
uH. [ToroMy uro 6bIMO MOKAa3aHO, YTO 3TU U3MEHEHHS
HE HACICACTBEHHB. JTOT PaKkT JOCTATOYHO BaXEH, YTO-
ObI €ro KpaTko MpOMUTIOCTPUPOBATh. ECIIU BBl BO3bMETE
ypoxal 4YHCTOCOPTHOTO SUMEHS M HM3MEPHUTE Yy KaKIO-
r0 KOJIOCA JUIMHY OCTEH, a 3aTeM BBIYEPTHTE PE3ynbTar

'y i g

!

Puc. 7. CTaTHCTHKA JUIMHBI OCTEH B YMCTOCOPTHOM ST49-

MeHe. YepHas rpynna JomkHa ObITe 0TOOpaHa [y 1o-

ceBa (AeTanM B3ATHI HE M3 PEATbHOrO DKCIIEPHMEHTa,
HO OAOOPaHb! TONBKO AJIS HILTIOCTPALUH).

—

Ballled CTaTUCTHKH, Bl MOJY4YHTE KOJIOKOJI000pazHyIO
KPHMBYIO, KaK 3TO IOKa3zaHo Ha puc. 7. Ha atoMm pucys-
K€ KOJIMYECTBO KOJIOChEB C ONPEIEIIEHHOH IIIMHOM OCTEH
OTJIOKEHO NPOTHB COOTBETCTBYIOIICH [UIMHBI OCTeH.
JpyruMu cioBaMH, NpeoOiasaeT MU3BECTHAS CPEIHSA
IJIMHA OCTEH, a OTKIOHEHHS B TOM U JPYTOM HallpaBiie-
HHMHU BCTPEYAIOTCS C ONpeJeICHHBIMY 4aCTOTaMU. Teneph
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BBIOCpUTE TPYMIYy KOIOCHEB, OOO3HAUCHHYIO YEPHBIM,
C OCTSIMH, 3aMETHO MPEBOCXOAAIIMMHU CPEAHION IIIHHY,
HO TpyIIy AOCTaTOYHO MHOTOYHCIIEHHYI0, YTOOBI NpH
IIOCEBE B I10J1€ OHA AaJla HOBBIHA ypoxkai. [IpoaeibiBas mo-
JOOHBIN XKe CTaTUCTHYECKUH OUBIT, JlapBuH 0xunan Osbl,
4TO JJI1 HOBOT'O YPOXKast KpUBas CIIBUHETCS BIpaBo. Jlpy-
THMH CJOBaMH, OH OXMAAJ Obl, 94T0 OTOOP MPOM3BEAET
YBEJIMYCHHUE CPENIHEH BeMUUMHBI ocTei. OHako Ha nene
3TOTO HE CIYYHTCH, €CIIH UCTIONB30BAICA JCHCTBUTEILHO
YUCTOCOPTHEIA dMeHb. HoBasi craTucTuyeckas KpuBasi,
MONy4YCHHAs IS OTOOpaHHOro ypoxkas, OyAeT BIOJIHE
nojo0Ha MepBoM, U TO K€ caMoe CIIYYHIIOCk ObL, eci Obl
6bUTH OTOQPaHBI AJIA TOCEBA KONOCHS C 0COOEHHO KOPOT-
KHMH OCTSIMH.

OT160p HE AaeT pe3ynbTaTa, NIOTOMY 4TO MaJIblE, He-
IpepHIBHBIC pa3nnuus He HacnenyrTcs. OHH, O4EBHIIHO,
He 00y CIIOBJIEHbI CTPOSHHEM HACIEACTBEHHOTO BELIECTBA,
OHH ciay4aiinbl. Ho okono 40 et ToMy Hazaz rosiasiey
ne-Opu3 OTKpBLI, YTO B MOTOMCTBE Aa)K€ COBEPIICHHO
YUCTOCOPTHBIX JIMHUHA TOSBISETCA O4YEHb HEOOIbIIOE
YHCII0 0CO0eH — CKaXeM, 1BE UM TPU Ha NECATKYU THICAY
— C MAaJILIMH, HO «CKa4YKOOOpa3HBIMM» H3MECHEHUSIMH.
Bripaxxenne «cxauykooOpasHbie» O3HAa4aeT 34eCh HE TO,
YTO U3MEHEHHUA OYeHb 3HAYMTENBHEI, a TOILKO (PAKT mpe-
PBIBUCTOCTH, TaK KaK MEXIYy HEH3MEHEHHBIMH 0CO0s-
MH M HEMHOI'MMH H3MCHEHHBIMH HET MPOMEKYTOYHBIX
¢dopm. Jle-Dpu3 HazBan 3to MyTanuen. CylmecTBeHHOM
4epTOR TYT SBJISETCS MMEHHO NPEPHIBHCTOCTh. DPusuky
OH2 HAalTOMMHAET KBAHTOBYIO TEOPHIO — TaM TOXE HE Ha-
ONI0JaeTCs MPOMEXYTOUHBIX CTyIEHEH MEXIy IBYyMs
COCEHHMH JHEPTETHYECKHUMHU YPOBHAMH. @U3HK ObLI OBl
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YTO TAKOE XKHU3Hb C TOUKH 3PEHUA PHU3UKH?

CKJIOHEH MYTAalHMOHHYIO TeopHio Je-Ppusa purypaibHo
Ha3BaTh KBaHTOBOH Teopuel Ouonorun. Msl yBHIUM
N03Xe€, YTO ITO 3HAYMTEIILHO OouIbIle, YeM PUrypasbHOoe
BBIpa’k€HHE. MyTaiun NeHCTBUTENILHO 00A3aHBI CBOMM
HNPOUCXOKICHUEM KBaHTOBBIM CKayKaM B T€HHOH MoJie-
Kyne. Ho kxBaHTOBO# Teopuu OBUIO €Iie TOJBKO JBa roja
OT poxy, Korga nxe-®Ppu3 BhepBble OMyOIHMKOBAI CBOE
oTkpeitTie B 1902 r. HeynuButensHo, 4yTo norpeboBa-
JIOCh LIEJIOE MTOKOJICHUE, YTOObI YCTAHOBHUTH CBA3b MEXKAY
HUMH! \

21

Mytamuun  Hacienyworcs OHH JeHCTBHTEIbHO

TaK )K€ XOpOILO, Kak MEpBOHA- Pa3sMHOXKAKWTCA, TO
YanbHbIE HEH3MEHEHHBIE MpU- €CTh OHH HACHEAYIOT-
3Haku. Hampwmep, B mepsoM €Sl B COBEPIIEHCTBE
ypokae SUMEHS, PacCMOTpEH-
HOM BBIIIIE, MOTJIO OKa3aThC HECKOJbKO KOJIOChEB C pa3-
MEPOM OCTEH, JAJIEKO BBIXOAAIIHUM 33 TIPEACITH H3MECHYH-
BOCTH, TTOKa3aHHOH Ha PUC. 7, CKaXkeM, COBceM 0e3 ocTeil.
OHH MOINIM TPEACTaBIATH [e-PPHU3OBCKYI0 MYTAIUIO
U craimu OBl MO3ITOMY pPa3MHOXAaThCA ICHCTBUTEIHHO
B COBEPILIECHCTBE, TO €CTh BCE HX NMOTOMKH OBLITH OBl Tak-
*ke 6e3 ocTeid.

CnenoBarenpHo, MyTalMs OIPEIACTCHHO ABJIAETCS
U3MCHCHHUEM B HaCIeICTBEHHOM Oarake W JOIDKHA 00y-
CIIOBIIMBAThCA KAKHM-TO HM3MEHEHHEM HACJIECICTBEHHOM
cyOcranmuu. B camoM jienne, 00IbIIHHACTBO BaXKHBIX JKCIIE-
PHMEHTOB, OTKPHIBIIIMX HAM MEXaHH3M HACJICACTBEHHOCTH,
COCTOSIJTO B TIIATEJIBHOM aHAJN3€ IIOTOMCTBA, HOTy4E€HHO-
O yTeM CKPEIUBAHI MyTHPOBABILHKX (2 BO MHOTHX CITy-
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DIABA HL MYTAITHA

qasx JaXke MHOMKECTBEHHO MYTHPOBABUIMX) HHIHBHIYY-
MOB C HEMYTHPOBABILHUMHU WIH ¢ HHAYEC MyTHPOBABIIIUMH.
C npyroii CTOPOHBI, B CHITy HX CBONCTBa JEHCTBHTEILHO
nepenaBaThCcs MOTOMKaM, MyTalluM CIy»KaT TaKKe IO/I-
XOJAIIMM MaTEpUAJIOM U I €CTECTBEHHOTO 0TOOpa, KO-
TOpBII MoKeT paboTaTh Haj HUMU M IPOU3BOJHMTEH BUIBI,
KaK 3T0 OnmHcaHo J[apBHHOM, 3JIMMHHHUDYS HEIPUCTIOCO-
ONEHHBIX M COXpaHsa HauboJIee MIPUCIOCOOICHHBIX.

B napBHHOBCKOM TECOPHH HYXKHO TOJBKO 3aMEHHUTH
ero «HeGosbINe CiTyJyaiiHbie BapUaLm) MyTallusaMH (co-
BCEM KaK B KBAHTOBOH TEOPHH «KBAHTOBBIH CKau0K» 3aMe-
HseT coO0H «HeTpePLIBHBIE IEPEXObI IHEPIUn»). Bo Beex
JIDYTHX OTHOLICHWAX B TeopuH JlapBUHA OKa3aJIuCh HEOO-
XOIMMBIMY JIMIIb OYEHb HEOONIBIINE H3MEHEHHUS, BO BCH-
KOM ciIy4ae €CJIM s PaBUJIbHO MOHHUMAK TOUKY 3pPEHUS,
KOTOPO# TIPUAEPKUBAETCS OOJIBITMHCTBO OHOIOroB..

22

Teneps Mbl gomkapl Jloxaamsanus. Peneccus-
pPaccCMOTpeTh  HEKOTOpeie HOCTH H JOMHHAHTHOCTD
ApyTHE BakHerne GaKThl

' [Iupoxo ofCcyXkaancs BOMPOC O TOM, HE IIOMOTAET JIH ecTe-
CTBEHHOMY O0TOODY (ECIIH He 3aMEHSET €ro) OTMEHaBIaics TeH-
JCHIUA TIOABJICHUA HONE3HBIX MM BBHITOJHBIX MyTanui. Mos
IMYHAs TOYKA 3PEHHSA [0 ITOMY BONIPOCY HE HMEET 3HAYCHHMS.
Ho He00Xx01uMO OTOBOPHUTH, YTO BO3MOXKHOCTh «HAMPaBICHHBIX
MyTalui» He IPHHHMAETCS BO BHHMaHHE B AajIbHEHIIEM H3II0-
*eHHH. bonee Toro, 1 He MOry BXOAMTH 3[IeCh TaKXke B 00CYykK-
JICHHE B3aHMOJIEHCTBUSA IeHOB-«MOAN(PHUKATOPOBY» H KIOIUMED-
HBIX» TE€HOB, KAKAMH Obl BaXXHBIMH HH OBLIM 3TH BOIPOCH! I
AeHCTBATENBHOTO MEXaHU3Ma 0TGOPA M DBOJIIOLAH.
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YTO TAKOE KHW3Hb C TOYKH 3PEHHS ©HU3HKHA?

) "\ U OpencTaBlIeHUs, Kacalollhecs MyTa-
[I1i, — ONATH B HECKOJIBKO JOIMaTU-
geckoll opMe, He MOKa3bIBas, KaK 3TH
>< GakThl W TpENCTABICHHA BO3ZHHKIM
OJIMH 3a JPYTUM U3 SKCICPUMEHTANb-
HBIX JaHHBIX.

Mps1 nomkHB! ObUTH OBl 0XKUAATH,
4YTO ONpeAe/ieHHass MyTalHs BBI3bI-
BaeTCs W3MEHEHHEM B OIpEIeIICHHON
obnactu onHOW M3 XxpomocoMm. U Tak
3TO U €CTh. BaXHO KOHCTa[HPOBATH:
\_/ \_/ M5l TBEpPIO 3HAEM, U4TO ITO U3MCHEHHE
HOPOMCXOAUT TOJbLKO B OJHOH XpOMO-
WrOTHKE  My- COME M HE BO3HHMKAET OJHOBPEMEHHO
tant. Kpecrom B COOTBETCTBYIOMIEM (JIOKYCE» rOMo-
oTMedeH MyTH- JOTHUHOH XpoMOCOMEL. CxeMaTHdecku
poBaBLIMii reH. 9TO MOKa3aHO Ha pHC. 8, IZle KPECTOM

OTMEYEH MYTHPOBaBUIHi JOKyC. Dakr,
9TO 3aTPOHYTa TONBKO OJHAa XPOMOCOMA, OOHApYKHBaeT-
Cs1, KOTJJa MyTHPOBaBIas 0co0b (4aCTo Ha3pIBaEMast «My-
TaHT») CKpeUIMBaeTCs ¢ HeMyTupoBasiei. U6o mpu sTom
POBHO IOJIOBUHA MOTOMCTBa OOHApPYXHBACT MyTaHTHBIN
NpPHU3HAK, a TOJIOBHHA — HOPMAJIBHBIH. JTO U €CTh UMEH-
HO TO, YETO CIIEAYET OXXHIATH B PE3YJIbTATE PACXOXKJe-
HHS Y MyTaHTa ABYX XpOMOCOM B MEH03€ H YTO ITOKAa3aHO
BechMa cxeMaTHyHO Ha puc. 9. Ha stoM pucyHke maHa
POIOCIIOBHAA, I/le KaXIbIi MHAUBUAYYM (TpeX MOCIeno-
BaTEJIBHBIX ITOKOJIEHUH) MpeACTaBICH IIPOCTO MapoH Xpo-
mMocoMm. TToxanyiicTa, y4TuTe, 4TO €cii Ob 00€ XpoMo-
COMBI MyTaHTa OBUIM W3MEHEHBI, TO BCE AECTH MMETH OBl
OJIHY U Ty € (CMEIHaHHYIO) HACJIEACTBEHHOCTh, OTIHY-
HYIO OT HAacJIEACTBEHHOCTH KaXJIOrO POIUTENS.

Puc. 8. Terepo-
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Ho skcnepuMeHTHpOBaTh B 3TOH 06NacTH HE TaK
HOPOCTO, KaK MOIJO MOKA3aThCA U3 BBILIECKa3aHHOTO.
Jeno ycrnoxHseTcs: BTOpsIM BaKHBIM 00CTOATENLCTBOM,
a UMEHHO TE€M, YTO MyTallHH BECbMa YacTo ObIBAIOT CKPBI-
TRIMH. UTO 370 3Ha4KT?

Y MyTaHTHO! 0cO0OH IBE «KONHHU IMH(POBAILHOTO
Kozia» 60JIbIIE YKe HE OJJHHAKOBBL; OHU PE/ICTABIIAIOT ABA

Puc. 9. HacnegoBanne mytanuu. IIpamble THHHA yKa3pIBalOT

nepenady HOPMalbHOH XPOMOCOMEI, a IBOHHBIE — mepesa-

4y MYyTHPOBABIIEH XpOMOCOMBI. XPOMOCOMBI TpeThero Mo-

KOJIEHHs, NTPOHCXOXKIACHHE KOTOPBIX HE YKAa3aHOo, NPHXOIAT

HE BKIIOYEHHBIMH B CXEMy CYNPYTOB 0cobell BTOPOro moOKoO-

nenus. Ilpeamonaraercs, 4ro 3TH CYNPYTH HE POACTBEHHBI
¥ CBOOO/HBI OT MYTalHi.

PA3NUYHBIX «TOJIKOBAHH) WIH JIBE «BEPCUU», BO BCAKOM
cllyyae B TOM MeCTe, IJie IPOM30LLIa MyTanusd. Moxer
ObITh, HOJE3HO YKa3aTh Cpa3y, UTO XOTH 3TO U COOJIa3HU-
TeNIbHO, HO OBLIO OBl COBEPIIEHHO HEBEPHO PaccCMaTpH-
BaTh NIEPBOHAYATBHYIO BEPCUIO KaK «OPTOJOKCAIBHYION,
a MYTaHTHYIO BEPCHIO KaK «EPETHUYECKYI0». MBI 1OKHBI
paccMmaTpuBaTh HX B TMPHHIMIIE KaK paBHONpAaBHEIE, HOO
M HOpMaJTbHBIC HPU3HAKH B CBOE BPEMS TAK)KE BOSHUKIIU
OYTEM MyTalluH.
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5

<

./ \—/
Puc. 10.T'omo3u-
TOTHHH MYTaHT,
NMOJy4EHHBIH B
OIHOH 4YeTBEpTH
NOTOMCTBA TIPH
CaMOOILIOA0TBO-
PEHHUH FeTEPO3H-
TOTHBIX MYTaH-
TOB (CM. pHC. 8)
WA TPU CKpe-
[IHBAaHHH HX
Mexy co0oi.

JIeHCTBUTENBHO, NPU3HAKH MY-
TaHTHOrO WHIMBHIYyMa, Kak oflee
MPaBUI0, COOTBETCTBYIOT HJH TOH
WIH Jpyro BepCHH, NPHUYEM 3Ta BEp-
CHsl MOXeET ObITh KaK HOPMAJIBHOH, TaK
¥ MyTaHTHOH. Bepcus, koTopoil cieny-
€T 0co0b, Ha3LIBAE€TCH JTOMHHAHTHOIM,
MPOTHBOIIOJNIOKHAT — PELECCHBHOM,
IPYTUMH CIIOBAMH, MYTaIlUs Ha3biBa-
€TCst IOMHHAHTHOH WJIHM PeLetCUBHOM
B 3aBHCHMOCTH OT TOTO, NPOSIBJIAET JIH
OHa cBOH 3¢ (eKT cpa3y HIM HeT.

Peneccusubie MyTauuu gaxe 60-
Jiee 4acThl, 4eM JOMHHAHTHEIE, U ObIBa-
IOT BeCbMa Ba)KHBIMH, XOTS OHH HE Cpa-
3y 0OHapyXHBarOTCA. UToOBl H3MEHUTH
CBOMCTBA OpraHuW3Ma, OHH JOJIKHEI
HNPUCYTCTBOBaTh B 0OCHX XpOMOCOMax
(puc. 10). Takue HHIUBUAYYMBI MOTYT
OLITH MONYYEHBl, KOTAA Ba OJWHAKO-
BBIX PEIIECCUBHBIX MyTaHTa CKpEIHBa-
IOTCS MEXIY co0O0# WM KOTra MyTaHT
ckpemuBaercs caM ¢ coboit. Ilocnen-
HEe BO3MOXHO Yy TIepMadpOIUTHBIX

pacTeHHi ¥ INPOUCXOAHT Aaxke caMonpou3BOIBEHO. IIpo-
CTOE pacCy)X/eHUe MOKa3bIBAET, YTO B ITHX CIIydasX OKO-
710 YeTBEPTH NOTOMCTBa OyAeT MyTaHTHOH BHEIIHOCTH.

Hnst Gonblueit ichoctd  BBenenue

23

HEKOTOPbIX

34€Ch CIEAYCT OOBICHUTD TeXHHYECKHX TCPMHHORB
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ITIABA III. MYTALTHHA

HEKOTOpBIE TEXHWYECKHE TEPMHUHBI. T0, UTO 51 Ha3bIBAKO
«BepcHed MUQPPOBAIBHOTO KOma» — OyIb OHA MEPBO-
HayanbHOH WJIH MYTaHTHOH, — mpuHATO 0003HayYaTh
TEPMHUHOM «asutens». Korga Bepcun pa3nu4Hbl, KaK 3TO
IIOKa3aHO Ha pHC. 8, 0c00b HAa3BIBAETCS IeTEPOIUIOTHOH
B OTHOIIEHUH 3TOro JIOKyca. Korjla OHM 0IMHAKOBEI, KaK,
HanpuMep, B HEMYTHPOBABILMX OCOOsfiX WiIM B Ciyuae,
u306paxkeHHOM Ha puC. 10, OHM HA3BIBAIOTCS TOMO3HIOT-
HBIMH. TakuM 00pa3oM, pelleCCHBHBIE ANICTH BIUAIOT
Ha MIPU3HAKU TOIBLKO B TOMO3ZHUTOTHOM COCTOSHHHM, TOTAa
KaK JOMHMHAHTHBIE AJUICIH MPOU3BOLAT OJUH U TOT XKeE
OpU3HAK KaK B TOMO3UIOTHOM, TaK ¥ B Ie€TEPO3UTOTHOM
COCTOSIHHH.

LigeT oueHb 9acTO JOMHHHUPYET Hajl OTCYTCTBUEM
uBeta (mau 6enusHoil). Tak, Hanpumep, ropox OyJeT HBe-
cTH OesIbIM [IBETOM, TOJILKO KO OH UMeEET «PELEeCCHB-
HYy10 ajieib, OTBETCTBEHHYIO 3a Oellblii mBeT» B 006enX
COOTBETCTBYIOILIHMX XPOMOCOMAaX, TO €CTh KOr4a OH «IO-
MO3UTOTEH No 6enoMy»; oH OyneT Toraa JaBaTh YHCTOE
HOTOMCTBO, M BCE€ €ro NoToMkH OynyT Genbivu. Ho yxke
OZIHA «XpacHas aJjulelib» (B TO BpeMs Kak Jpyras Oemas
— «TE€TEPO3UTOTHAs 0CO0b») CAETAET I[BETOK KPACHBIM,
U COBEpIICHHO TaKHM € CHEJAI0T €r0 M JIBE KPaCHbIE
ajmeny («roMo3UroTHas ocodb»). Pazmuure mocieaHux
JBYX CITy4a€B CTAHET BbIABIITHCA TONBKO B IIOTOMCTBE,
KOTIa FeTepO3UrOTHBIE KpacHbIe OyAyT MPON3BOIUTE He-
KOTOpPO€ KOJIMYECTBO O€JIbIX IOTOMKOB, 3 TOMO3UTOTHBIE
KpacHble OyIyT JaBaTh YHCTOE MOTOMCTBO.

To, 4ro 1B 0cOOH MOTYT OBITH COBEPIIEHHO NOI00-
HBI 110 BHEIIHOCTH ¥, OQHAKO, Pa3IN4aThcs HaCIECTBECH-
HO, CTOJIb BaXKHO, YTO XEIATEIbHO AaTh 3TOMY TOYHYIO
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YTO TAKOE KH3Hb C TOYKH 3PEHUS PHIAKU?

dopmynupoBky. ['eHETHK TOBOPHT, YTO y ocobeit OmauMH
H TOT k¢ (PeHOTHII, HO Pa3iuyHbIi reHoTHn. CojepxaHue
APeBIIYIUX naparpagos MoXeT ObITh, TAKHM 00pa3oM,
CYMMHUPOBaHO B KPAaTKOM, HO BBICOKO TEXHHYECKOM BBI-
PaXEHHH: peyeccusHas aiieis 6rusem Ha gheHomun,
MONBbKO KO20a 2EHOMUN 20MO3USOMEH.

Msmr Gynem npuberatb BpeMs OT BPEMEHH K 3THM
TEXHHYECKUM  BBIDAXKCHUSM, HAIIOMHHASA YUTATEIHO
UX 3HaYeHHE, KOrJa 3T0 HeoOX0quMO. \

24

PeneccuBnple  mytanyu, BpeaHoe neidcTsue
[I0OKA OHU  [ETePO3UTOTHH, POACTBEHHOr0 CKpe-
HE CIy)KaT, KOHEYHO, MaTepua- UIHBAHHA
JOM  €CTECTBEHHOro oTOopa.
Ecnn oHM BpeaHbl, KaK 3TO 4acTo OBIBaET C MyTalMAMH,
OHH, TEM HE MEHee, He 0TOPachIBaIOTCS, NOTOMY YTO OHU
CKPBITHI.

Otcropa cuemyer, 4To OueHb OONBUIOE KOIUYE-
CTBO HEONArONPUSATHBIX MYTALMH MOXET HaKOIISThCA
U HE IPUYMHATE HENocpeAcTBeHHOro Bpeaa. Ho owuy,
KOHEYHO, TIepeIaloTCs ITOJIOBUHE IIOTOMCTRBA, U ATO IIpH-
MEHHUMO KaK K Y€JIOBEKY, TaK ¥ K CKOTY, JOMaIlHe! ITH-
e M OPYTrdM BUAAM, XOpoliue (U3NYECKHE KauecTBa
KOTOPbIX MMEIOT AJIsi HAC HETOCPEICTBEHHOE 3HAUCHHUE.
Ha puc. 9 npeanonaraercs, 4To MyXCKOH HHIUBHIYYM
(ckaxceM, 1 KOHKPETHOCTH, S caM) HEceT TaKyl pe-
LECCHUBHYIO BPEIHYI MYTAllHIO B I'€TEPO3HTOTHOM CO-
CTOSHHH, TaK YTO OHa He mposeisieTcs. Ilpeanonoxum,
4TO MOS JKE€Ha He uMeeT ee. Toraa NoJoBHHA HAMIUX J€-
Tel (BTopoH psaa) Oyaer Takke HECTH €€, U IPUTOM OIATh
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IVIABA 1II. MYTAIIHH

B I€TEPO3UTOTHOM COCTOSHMH. Ecau BCe OHM BCTYISIT
B Opak ¢ HEMYTaHTHbHIMH MapTHepaMu (OMYLICHHBIMH
B JuarpamMme, 4ToObl M30exaTh MyTaHUIBl), YETBEPTas
4acTb HAaUIMX BHYKOB B cpeJHeM OyneT 3aTpoHyTa Io-
JOOHBIM Xe 00pa3oM.

Hukaxol onacHOCTH BpeJHBIX NPOABJICHHH HE BO3-
HHMKHET JI0 TeX 0P, OKa TaKHe 3aTPOHYThIE HHAMBUAYY~
MBI HE MTOKEHATC Mex 1y coOoif. Toraa, kak nokassiBaeT
IPOCTON pacueT, YeTBepTas 4acTh JETEH OKaKeTCS ro-
MO3UTOTHOH ¥ NPOSABHT BPEAHYIO MYTalMIo. 32 UCKITIO-
4EHHEM CaMOOIUIOAOTBOPEHHS (BO3MOXKHOTO TOJBKO
y repMapOANTHBIX pacTeHuil), HaHOONBILYIO ONIACHOCTH
npeacTaBisiI 661 Opak MEXIy MOWM CHIHOM U MOEH J10-
depblo. Kax b1l u3 HUX MMeeT OMHAKOBHIC IAHCHI OBITE
B CKPBITOM BH/IE€ 3aTPOHYTHIM WJIH HE3aTPOHYTHIM, U IO~
TOMY OZJHA YETBEPTas YaCTh TAKHX KPOBOCMECHTENBHBIX
cOt030B ObLIa ObI OMacHa, MOCKOJBKY YeTBEPTas 4acThb
J€Ter OT Takoro Opaka nposBIsiiIa Obl BpeAHBIH PH3HAK.
Pa3zmep omacHocTH I KaKIOTrO OTAENBHOTO pebeHka,
POXIEHHOIO IIpY KPOBOCMELICHHH, PaBEH, TAKUM 00pa-
30M, 1:16.

CxonHbie pacCyXACHU: MOKa3biBalOT, YTO pa3MeEp
onacHOCTH coctapiser 1:64 nius moTomMcrBa B Ciydae
Opaka MOHX BHYKOB, KOTOpBIE B TO )K€ BpEMSA ABIAIOTCA
IBOIOPOAHBIMU OpaToM M CEeCTpOH. DTO yiKE HE KaxKeTcs
TaKUM CTPAIIHBIM, H JCHCTBUTEIBHO, IOCIEAHUN Caydan
Opaxa OOBIKHOBEHHO cunTaercs TepuuMbiM. Ho He Hamo
3a0bIBaTh, YTO MBI AHAJIM3HPOBAIH MMOCIEACTBHA TOJNb-
KO OJJHOTO CKPBITOrO TOBPEXACHUSA y OZHOTO NapTHEPa
U3 Taphbl NPEKOB («I U MOA KeHa»). B AeHCTBUTENBHO-
CTH ¢ 00a OHM, BECbEMa BO3MOKHO, HECYT B cebe OoJiee
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YTO TAKOE XH3Hb C TOUKH 3PEHUA ®U3UKH?

YeM OJIMH JIATCHTHBIH HENOCTaTOK 3TOro poja. Eciu Bhi
3HAETE, YTO Bbl CaMM HOCHTE ONPEACICHHBIN CKPBITHIi
HEJIOCTATOK, BBI JOJUKHBI MPEAIIONIATaTh C BEPOATHOCTHIO
1: 8, uTo BalIM ABOKOPOIHBIE OPAaThs M CECTPHI TAKXKE pas-
JIeJISAI0T €ro ¢ BaMu!

JKCNEpUMEHTH C pPAacTeHHSMH H  JKHUBOTHBIMH,
NO-BHIMMOMY, YKa3blBaIOT, YTO B JI0OABICHHE K CPAaBHH-
TENBHO PEKUM JAe(eKTaM CEPbe3HOI0 XapaKTepa MMEeTcs
Macca MeHBIINX, CyYaiiHble KOMOMHAILIMM KOTOPBIX YXYI-
IIAIOT B LEJIOM IOTOMCTBO OT POACTBEHHBIX CKPEIHBAHMM.
IMockonbKy MBI Gonee He CKIIOHHBI YAAIATh HEYIauHbIX I10-
TOMKOB TE€M XXECTOKHM ITyTeM, KAKHM IIOJIb30BAIUCH J1aKe-
neMonsaHe Ha Taiirerckoil ckaie', MBI JOJDKHBI 00paIaTh
0COOCHHO CEphe3HOe BHUMAHHE HAa ONMM3KOPOICTBEHHBIC
Opaku y 9enoBeka, 11 KOTOPOro €CTECTBEHHBII 0TO0p Hau-
Oonee mpucnocoOneHHBIX Oonpluelf YacTbi0 OrpaHHyeH,
u aake bonee Toro, — 00palieH B CBOI0 NPOTHUBOIIOIOXK-
HOCTb. AHTHCENEKTUBHOC JCUCTBHE COBPEMEHHBIX MAacCo-
BBIX YOHMICTB 3IOPOBBIX IOHOUIEH BCEX HAIMOHABLHOCTEH
BpAJl JIU ONpaBIBIBACTCA COOOpaXkeHUSIMH, UTO B Gonee mep-
BOOBITHBIX YCIIOBHSX BOHHA MOTJIAa HMETh ITOJIOXKHTENBHYIO
LEHHOCTH U 0TOOpa, aBas BO3MOXKHOCTb NIEPEXUTh HaH-
6osee nprcnocoOIeHHBIM IIEMEHAM.

25

Ilpencrasngercs yauBu- OOImMe W HCTOpHYeE-
TEJIbHBIM, YTO PELECCUBHBIE CKHE 3aMe4YaHHH

' Cnabrix mereit cOpachiBalli CO CKANbl U TAaKUM 06pa3oM cTa-
Panucs 0CBOOOXUTE CBOH HAPOX OT CNAOKIX M OONBHEIX OTOM-
K0B. — Ilpum. nep.
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IJIABA III. MYTALIMHA

QUIeTH B T€TEPO3UTOTHOM COCTOSIHHU TOJHOCTBIO I10-
NaBISIIOTCS JOMHUHAHTHBIMH M COBEpPIIEHHO HE HpPOU3-
BOIAT BHAMMOro JeiictBus. Hamo, mo kpaiineli mepe,
YIIOMSIHYTh, YTO U3 3TOTO MMEIOTC HcKodeHus. Koraa
TOMO3HMTOTHBIN Geblil IbBUHBIHN 3€B CKPELIUBACTCA C IO-
MO3HIOTHBIM K€ MaJIMHOBBIM JIbBHHEIM 3€BOM, BCE HEIO-
CPEACTBEHHBIC TIOTOMKH OKa3bIBAKOTCSA IPOMEXYTOYHBI-
MH 10 OKpacke, TO €CTh PO30BBIMM (2 HC MaJIMHOBBIMH,
KaK MOKHO ObLIO 0xuaTh). bostee BaxKHbIHA CiTy4ai IByX
aJiesici, BBISBIAIONINAX CBOE JEHCTBHE OJHOBPEMEHHO,
HaOJIFOIAaeTCs B KPOBSHBIX IPYIIAaxX, HO MBI HE MOXEM
BJABaThCH 3€Ch B 3TO MoJpodHee. S He ObLI OB1 YAUBIICH,
ecin Ol B KOHLE KOHLIOB OKa3aJ10Ch, YTO PELIECCHBHOCTD
MOXET OBITh Pa3MTHYHBIX CTENCHEH U 4TO ee OOHapyxke-
HHE 3aBHCHUT OT YYBCTBUTEILHOCTH NPUEMOB, TpHMEHsIE-
MBIX IIPY U3YHYECHUH «(PEHOTHUNAY.

3necs, MOXeT ObITh, YMECTHO paccKa3aTb O paHHEH
UCTOpUH TeHEeTUKH. KOCTAKOM TEOpUH, 2 IMEHHO 3aKO-
HaMU Nepeljauy B NOCHeAYIOINE MOKOJICHHs IPU3HAKOB,
KOTOPBIMU Pa3IMyYaIuCh POAUTENH, U, B YJACTHOCTH, OT-
KPBITHEM PEUECCHBHBIX M JOMHUHAHTHBIX MPH3HAKOB MBI
00s13aHbl BCEMHPHO H3BECTHOMY aBTyCTHHCKOMY ab06a-
Ty ['peropy Mennemo (1822-1884). Mennens Huuero
HE 3HaJl OTHOCHTEIHHO MYTAIlMd U XxpoMocoM. B cBoem
MOHACTBIPCKOM cany B bpronne (bpHO) oH cTaBmi OmBI-
Thl C CAJOBLIM TOPOIIKOM, KYIbTUBUPYS Pa3IUYHBIE CO-
pTa, cKpeluBas X W HaOIromas UX HOTOMCTBO B 1-M,
2-M, 3-M... mokoneHusAX. Bel MoxkeTe CKa3aTh, 4TO OH
SKCMEPUMEHTHPOBAJI ¢ MYTaHTaMH, HallJsd HX YyXke Io-
TOBEIMM B MpHpOjAE. Pe3yibTartel OH OILyOJIHKOBAX
emte B 1866 r. B Tpynax «Naturforschender Verein in
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YTO TAKOE KH3Hb C TOYKH 3PEHUS OH3UKH?

Briinn». HukTo, Ka3aJ10Ch, HE HHTEPECOBAJICS 3aHATHIMH
ab0aTta, ¥ HUKTO, KOHEYHO, HE HMEJI HA MaJIeHILIero mpe-
CTaBJIEHUs O TOM, 4TO B IBAJILIATOM CTOJIETHH €TI0 OTKPHI-
THE CTAaHET IYTEBOJHOW 3BE3/I0i COBEPILIEHHO HOBOU
BETBH HAayKH, BO3MOXKHO, HauboJiee MHTEPECHOH B HALIU
auu. Ero paborta Oblna 3abwiTa, M € CHOBa OOHApyXH-
M ToJbKO B 1900 r. 01HOBPEMEHHO U HE3aBHCUMO APYT
ot npyra Koppesnc (bepnun), ne-®pus (Jleinen) u Uep-
Mmak (Bena).

26

Ho cux mop Mer 06- HeoOxoaumocTnh TOrO,
pamianu  Hamle BHUMaHde 4YTOObI MyTallMH ObLIH
Ha BpEOHbIE MYTAllM{, KO- PEeIKHM COObITHEM
TOpBIe, MOXeT ObITh, Oonee
MHOTOYMCIICHHBI; OJHAKO CleQyeT OIpEIEICHHO YKa-
3aTh, YTO MBI BCTPEYAEMCS TAKXKE U C IONE3HBIMH MY-
tauusamu. Eciu camorponsBosibHass MyTaius npeicTaB-
asieT co0oil HeOONbIIYI0 CTYNIEHBKY B Pa3BHTHH BHJA,
TO CO3HAETCA BIIEYATICHHE, YTO M3BECTHOE H3MEHEHHE
«HUCTBITHIBAETCS BCIEMYI0 — C PUCKOM, YTO OHO MOXKET
OKa3aTbCsl BPEOHBIM U B TAaKOM cirydae OyaeT aBToMaTH-
YEeCKH 3IMMHHHPOBaHO. OTCIO/la BHITEKAET OJUH OYEHB
Ba)KHBIII MOMEHT. UTOOBI OBITH MOIXOASAIINM MaTepHa-
70M A7t paGOThl ECTECTBEHHOTO OTOOPA, MyTaIluK JIOJDK-
HBI OBITH TOCTATOYHO PEAKUMH COOBITHAMH, KAKUMH OHU
B ACHCTBHTENILHOCTH U 0Ka3bIBarOTCA. Ecity Ob1 0HM ObUTH
HACTOIBKO YaCTBIMH, YTO CYIeCTBOBAIA Opl OONbIIast BE-
POSATHOCTH TOSIBJICHUS Y OHOM 0CcO0H, CKaXKeM, TI0KHUHBI
Pa3TMYHBIX MYyTallUi, TO BPEIHbIE, KaK MPaBUIIO, MPeod-
nafgany O6b1 HaJ MOJE3HBIMHU, U BU/IBI, BMECTO TOTO YTOOBI
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IUIABA II1. MYTAITHH

yIyqmaTbCs IyTeM 0TOOpa, OCTaBAIUCh OBl HEYTyYIIeH-
HBIMH WU orubany 661. CpaBHUTENIBHBIA KOHCEPBATU3M,
ABJSAIOLIMICSA pe3yIbTaTOM BBICOKOH YCTOHYMBOCTH TIe-
HOB, UMEET OYEHb CYUIECTBEHHOE 3Ha4YeHHE. AHAIOTHIO
3TOMY MOXHO YCMOTpPETh, HAaIlpUMep, B paboTe CII0KHOTO
tbabpudHoro ob6opya0BaHKs Ha KaKOM-HHOY b 3aBOJIE.

JIns pa3BUTUS JTydIIMX METOAOB HEOOXOIUMO HC-
OBITBHIBATh Pa3W4HbIE HOBOBBEICHHS, NAXKE HEIPOBE-
peHHbie paHbumie. Ho 4TOOBI BBIACHMTB, YBEIHYHBAIOT
UITH YMEHBIIAIOT 3TH HOBOBBEACHUS IPOAYKLHIO 3aBO/A,
Ba)XKHO BBOJMTH HX 11O OJJHOMY, TOTJa KaK APYTHE YacTH
MEXaHH3Ma OCTAIOTCS] HEH3MEHEHHBIMU.

’ 27

Msl Teneps AOMKHBI pac- MyTanuu, BbI3BaH-
CMOTpPETb CEpPUI0 YPE3BBIYAHHO HbIE X-T1y4YaMHu
OCTPOYMHBIX T'€HETHYECKHUX HC-

CJIeI0BaHMUM, KOTOpPBIE OKa)XyTCs
HauboJee CynecCTBEHHBIMU /71 HAIlero aHauu3a.

[TpoueHT MyTanuidi B MOTOMCTBE — TaK Ha3bIBae-
MBI TEMIT MyTHPOBAHHUS — MOXHO YBEJIMIUTH BO MHOTO
pa3 1o CPaBHEHHUIO C €CTECTBEHHBIM MYTAI[MIOHHBIM TEM-
TIIOM, €CJIH OCBELaTh POJUTENIECH X-ITydaMH WIIH Y-Ty4aMH.
Myrauuu, BEI3BaHHBIC TaKHUM IyTeM, HHYEM (32 HCKIIIO-
4eHHEeM OOJIBILEN YacTOThl) HE OTJIHUYAKTCSI OT BO3HH-
KalOUIMX CaMOMPOM3BOILHO, U CO3/1a€TC BIEYaTICHHE,
4TO Ka)KAas «ECTCCTBEHHAM MYTalusa MOXET ObITh TOXeE
BBI3BaHA x-Tyyamu. B o0mupHbIX KyasTypax Drosophila
MHOTrHe 0coOble MyTallui NOBTOPSIOTCA CHOBA U CHOBA;
OHU OBLJIM JIOKAJTM30BaHbl B XpPOMOCOME, KaK 3TO ONHCa-
HO B § 16, u mony4nIu crienuanbHple Ha3BaHMs. Boiau
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YTO TAKOE XH3Hb C TOYKH 3PEHUA PH3UKH?

OOHAapyXeHBl TaK HAa3bBIBAEMBIE «MHOXKECTBECHHbBIE ali-
JenW», TO €CTh ABe WM OoJiee Pa3NUYHBIX «BEPCHI»
WIN «4TeHu» (B pobaBneHne X HOPMAJIbHONW HEMYTH-
pOBaBIIIEH) B TOM XKe caMOM MECTE€ XPOMOCOMHOTO KOJa.
3T0 03Ha4yaeT, YTO UMEHTCS HE TOJNbKO /B4, HO TPH
u 0onblie U3MEHEHHH B JaHHOM JIOKYycCe, [PHYEM KaX-
Ibl€ JBA M3 HUX HAXOAATCH OAUH K JPYTOMY B OTHOLIE-
HUH «JOMHUHAHTHOCTH-PEIICCCUBHOCTHY», KOTZla OHH OKa-
3BIBAIOTCA OJHOBPEMEHHO Ha CBOMX COOTBETCTBYIOIIHX
MECTax B JBYX TOMOJIOTHYHBIX XPOMOCOMaX .

OKCNEPUMEHTBl C MYTAlUsIMH, BbI3BAHHBIMH
X-Ty4aMH, CO3JAI0T BIECUYATICHHUE, YTO KaXKAbId OTAE/Ib-
HBIH «TIEPEeX0.1», CKaXXeM, 0T HOPMAITBHOTO HHAUBUAyyMa
K JJaHHOMY MYTaHTy HWJIH H2000pOT UMEET CBOH UHAUBH-
OyaJIbHBIN («X-Ty4eBOH KO3(QUIUEHT», yKa3bIBAIOIMI
[POLICHT MOTOMCTBA, KOTOPOE OKa3bIBa€TCA MyTHPOBAB-
IIMM B JAaHHOM CICLMAIFHOM HAIPABIEHUH, €CIIU Nepes
3apOXKACHHEM 3TOT0 MOTOMCTBA POAUTENN MOIYYHIN
€AMHUYHYIO 103y X-JIy4eH.

28
Bomee Toro, 3akomnl, IlepBbiii 3akoH. Myra-
YIpaBIIAOLINE 4acTOTOM UHSE SIBJSAETCH €IMHHY-

NOSAB/ICHHS  MHAYLAPOBaH- HBIM COOLITHEM
HBIX MyTauui, KpaiiHe npo-
CThl ¥ OpocaloT 4Ype3BhIYAIHO SAPKHMH CBET Ha BECh BO-

' 310 He coBceM TOYHO. OTMEUEHO, YTO 38 UCKITFOICHUEM K-
Koroy» (00BI9HOr0) annenoMopda ocTalbHble Yallle BEAYT ceds
HE KaK JOMHHAHTHBIC U JalOT B COYETAaHUM APYT € JAPYyTOM Mpo-
MexyTounsie popMel. — Ilpum. nep.
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IIABA III. MYTAITHH

npoc. S cnenyw 3aeck w3noxeHuro H. B. Tumodeesa
B Biological Reviews, vol. 9, 1934,

B 3HauuTenpHON CTENEHHM OHO OCHOBBIBAETCS
Ha cOOCTBEHHOH mpekpacHoi pabote 3Toro aBropa. Ilep-
BbIH 3aKOH TJIACHUT:

1. Veenuuenue wucna mymayuii mouno nponopyuo-
HanbHO 003e JIyHell, maK 4mo MOJICHO OetCmEUmenbHO 2060-
pumb (kak 1 3mo u denan) o Koaghguyuernme yeenuyenus.

MB1 Tak IpUBBIKIM K IPOCTON MPOMOPIIHOHAIBHO-
CTH, YTO CKJIOHHBI HEJOOLUCHUBATH HAJNCKO MAyUIHE MO-
CIIEJCTBHUSA 3TOTO 3aKoHa, UTOOBI OLIEHUTH MX, MBI MOXKEM
BCIIOMHHTB, 4TO CTOMMOCTh TOBapa, HalpuMep, He BCer-
J1a IPOTIOPIMOHAIBHA €TO KOIHIECTBY. B 06bIuHOE Bpe-
M$ TO, YTO BHl YK€ KYHNHIH IIECTh aNelIbCUHOB, MOXET
NPOM3BECTH Ha JIABOYHUKA TAKOE BIIEYATIEHHE, YTO ECIIH
BBI TOTOM PELIHTE B3ATh Y HETO HENTYIO AI0KHHY, OH, BO3-
MOJKHO, OTAACT BaM €¢ JICHIEBIIE, YeM 3a ABOHHYIO LICHY
HepBhIX IiecTH. B cnydae HEypoxasd MOXKET CAYUHTHCA
obpatHoe. B HamieM ciyyae MBI 3aKJIFOYaeM, 4TO Iep-
Bas NIOJIOBMHA JI03bl M3JTy4€HHS, BHI3BAB, CKAXEM, OIHY
MYTAIHIO Ha THICSAYY IIOTOMKOB, B TO K€ BPEMS COBCEM
HE TIOBJIMAJIA HA OCTaNbHBIX IIOTOMKOB HH B CTOPOHY
IPEAPACcTIONOKEH S, HH B CTOPOHY MMMYyHH3alMH IIPO-
THB MyTaluid. 160 B MpOTHBHOM CiTy4ae BTOpasi IOJIOBH-
Ha 70361 He BbI3Baja Obl CHOBA HMEHHO OXHOM MyTaIlUH
Ha Thics9y. MyTanus, TakuM 06pa3oM, He SBISETCA HAKO-
IUICHHBIM PE3YNBTATOM IMOCICIOBATEIBHOTO OCBEIICHUS
MaJIIMH MOPITUAMH, KOTOpPBIE YCHIMBATH OBl OJIHA ApY-
ryio. OHa JIOJDKHA COCTOATh M3 KaKOTO-TO €IXUHUYHOIO
SIBJICHHSI, TIPOUCXOALIECTO B OAHOM XPOMOCOME BO BPEMS
BO3/ICCTBHA X-TydaMu. UTo xe 3T0 3a sBieHue?
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YTO TAKOE KH3Hb C TOYKH 3PEHHSA ®U3UKN?

29

Ha sto orBeuaer BTOpoii BTopoH 3akoH. Jlo-
3aKOH, 2 HMEHHO!: KaJu3anus co0bITHSA

2. Ecnu evl usmenseme Ka-
yecmeo nyyell (ONUHY 8ONHbL) 8 WUPOKUX Npedenax om
MSACKUX X-TIyHet] 00 0080TbHO HCECMKUX Y-Tyyel, Kodgu-
YueHm ocmaemcs ROCMOAHHBIM HPU YCI08UU, YO 8bl 0a-
eme my ce camyio 003y 8 MaK Ha3bLlBAEMbIX r-eQUHUYAX.
HNuaue rosops, ko3¢ GHULUUEHT HE U3MEHSETCs, €C/TH BbI
U3MepAeTe 03y OOLIUM KOJIMYECTBOM HOHOB, BO3HUKAIO-
UX Ha eJMHHIY 06beMa, B MOAXOAMIEM CTaHAAPTROM
BELICCTBE B TEUEHUE BPEMEHH, KOTa POAUTENH I1OABED-
rarorcs JeiCTBHIO JIyuei, U B TOM KE CaMOM MECTE.

B kayecTBe CTaHOAPTHOrO BEHIECTBAa BBIOHPAIOT
BO31lyX, — HE TOJIbKO Ul yJ00CTBa, HO Takke 110 TOH
IIPUYMHE, YTO TKAHH OPTaHU3MOB COCTOSAT U3 BJIEMEHTOB
TOr0 Xe CPEJHEr0 ATOMHOTO Beca, Kak M Bo3ayX. Hmx-
HMHA Opefe] YMCia MOHU3AIMM WM COMPOBOXKIAOIIUX
npoueccos' (BO30YXKICHHIT) B TKaHAX IOIYy4acTCs Ipo-
CTO YMHO)XCHHEM KOJIMYECTBA HOHM3aLMU B BO3JyXe
Ha OTHOIIEHHE TUIOTHOCTEH. TakuM 00pazoM, COBEpHICH-
HO ACHO (M 3TO TMOATBEPXKAAETCA Ooyiee AeTanbHBIM HC-
CJIEZIOBAHHEM), YTO €NMHUYHOE SIBJIECHHUE, BBI3bIBANOLICE
MYTAIH{IO, 3TO U €CTh KaK pa3 KOHM3aMs (WiK CXOIHbIH
TIpoLecc), NMPOMUCXOAsIIas BHYTPH HEKOTOPOro «KpH-
THYECKOr0» 00beMa 3aponpllieBOi KIeTKU. KakoB ke
5TOT KpuTHdeckui obveM? OH MoxkeT ObITh YCTAHOB-

' HuxHHi Ipesen, moToMy YTO 3TH APYTHE MPOUECCH HE YUH-
TBHIBAIOTCA IIPH H3MEPEHAH HOHHM3ALUH, HO MOTYT BCE K€ HMETh
3HAYCHHE ITPH BBI3LIBAHUH My TalLHH.
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IJIABA III. MYTAIIIHA

JeH 13 HaONIONAKOIIEHCs YaCTOTHI MYTHPOBAHHUS ITyTEM
CIIERYIONIETO PacCy)XAeHU: eciu mpu gose 50 Teic. Ho-
HOB Ha | ¢’ BEpPOSATHOCTH MYTHPOBATEH B [JAHHOM CIIe-
LWaTbHOM HAIpPABJICHUM [UI1 KaXkJIOM OTIENIbHOW rame-
ThI, HaXoAdUIeHca B 00Iy4aeMOM NMPOCTPAHCTBE, PaBHA
tosbko 1:1000, MBI 3aKIIOUaEM, UTO KPUTHUECKUH 00BEM
— «MHMILUEHBY, B KOTOPYIO HAaJ0 «IONAacTb» I/IOHI/IBaI.[I/III/I,

yTOOBl BO3HHKJIA 3Ta MyTauusi —— OyAET TOJNBKO 1000
1

<0000 cM’, TO eCTh, WHAYE FOBOPS, ONHA MISTHAECH-

TUMIJUTHOHHAS cm’, 1Tudpsl 30ech He TOYHBL, U 1 UX [IPH-
BEJI TOJNBKO AJI1 WLIIOCTpauyy. B neficteurtensHoM pac-
yere Mbl cienyeM M. [lensOpioky (B cCOBMeCTHO# paboTe
ero, H. B. Tumqdeesa u K. I'. Ilummepa)'. 3ta xe pa-
60Ta NOCJIY)KUT OCHOBHBIM UCTOYHUKOM IPH U3JI0XKESHHH
TEOPUM B CJEOYIOIMMX ABYX riaBax. JlensOprok mpHXo-
OWT K 00beMy TOJIBKO OKOJO JECATH CPEIHHX aTOMHBIX
paccTosHHH B Kybe U coiepalieMy, TakuM o0pasoM,
Toneko 10° atomos. Ilpocteiimee MCTONKOBaHHE 3TO-
TO pe3yiabTaTa CBOAMTCS K TOMY, YTO HMMEETCs J0CTa-
TOYHAs BEPOATHOCTh BO3HHKHOBEHHS NaHHOW MyTaluH,
€CITY HOHU3anuA (W1k Bo30yXK/ieHHE) IIPOUCXOHUT He Aa-
Jiee, YeM Ha PacCTOSHUM OKOMIO «10 aToMOB B CTOpOHY»
OT ONpeeNeHHOro MecTa B XpoMocoMe. bonee aeranpHo
MBI 3T0 00CYZIHM B JaJIbHEHILEM.

Cratps TumogeeBa COAEPKUT NPAKTHIECKHN Ha-
MEK, OT YIIOMHMHAHUS O KOTOPOM i HE MOTY 3/€Chb BO3-
JEPKaTbCA, XOTS OH, KOHEUHO, HE MMEET OTHOLIECHUS
K HACTOSHIEMY HCCIICNOBaHHIO. B COBpeMEHHOH XU3HU

oT

' Nachr. a. d. Biologie d. Ges. d. Wiss. Géttingen, Bd. 1, s. 189,
1935, \
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YTO TAKOE JXH3Hb C TOYKH 3PEHHA PH3UKH?

ObIBaE€T MHOXECTBO CJIy4aeB, KOTJIa YEIOBEK IOJBEpra-
eTCs NEUCTBUIO x-nyuel. [IpsaMpie onacHOCTH, BKIIOYas
Takme, Kak 0XOr, paK, CTePHIH3aIHs, XOPOLIO H3BECTHBI,
CeCcTpaM W BpauaM, HOCTOSHHO HMEIOUIUM AeN0 C Jy4a-
MH, oOeclieunBacTCs CIenualbHas 3alliTa CBHHIIOBBI-
MU IIdpMamH, papTykamu U T. 1. Jleno, ogHako, B TOM,
4TO JaXke MMPH YCTICIIHOM OTPAXKEHHH ITHX HEM30SKHBIX
OMacHOCTEH, TpO3AMUX WHAABHAY, CYILECTBYET KOC-
BCHHAs ONAcHOCTh BO3HMKHOBEHHS HEOONBIIMX Bpea-
HBIX MYTal[MH B 3a4aTKOBBIX KJIE€TKaX, MyTallMi TOTO Xe
POJia, KaK M T€, ¢ KOTOPHIMU MBI BCTPEUATHCh, KOT1d Pedb
uuia 0 HeONaroNpUATHLIX Pe3yibTaTaX POACTBEHHOIO
CkpemuBaHus. ['0Bopsi 6onee BHIPa3HTENBHO —— XOTH,
BO3MOXHO, 3TO 3BYYUT HEMHOTO HaHBHO, — BPEIHOCTh
Opaka Mex/Iy IBOIOPOAHBIMH OPAaTOM H CECTPOi MOKET
OBITE OYEHP yBeJHYCHA TeM, 4yTo ux 0alylika B TeueHue
JIOJITOr0 BPEMEHU CIIYXKHJIa CECTPOH B PEHTTCHOBCKOM
KaOuHeTe. ITO He JOIDKHO OBITH MOBOJOM IS O€CTIOKOi-
CTBa OTHCNBHOrO uenoBeka. Ho Beskas BO3MOXHOCTH
HOCTENEHHOTO 3apaXXEHHS YEJIOBEYECKOro pojia Hexena-
TENbHBIMH CKPHITHIMH MYTAIlSIMHU JI0OJDKHA HHTEPECOBATh
4e10BeYecKoe 00WIECTBO.

86



TJAABA IV
JAHHBIE KBAHTOBOM MEXAHUKH

Und deines Geistes hochster Feuerflug
Hat schon am Gleichnis, hat am Bild genug.
Goethe'.

30

Takum ob6pazom, npu no- IlocrosimcTBO, HE

MOLIM yJUBUTEIBHO TOHKOTO HH- OOBACHHMOE KJjac-
CTpyMEHTa X-Iy4ded (KOTOpble, CHYECKOM (PH3INKOMH
KaK INOMHHUT (H3HUK, JaJH BO3-
MOXXHOCTH TPUINATh JieT Ha3ad OTKPBITh AETAJIbHYIO,
aTOMHYIO, PELIETHYATYIO CTPYKTYPY KPHCTAIIOB) 00Be-
JTMHEHHBIMH YCHIUAMH OUOJIOroB ¥ U3UKOB HEMTABHO
YAAI0Ch CHH3HTh BEPXHIOI I'PaHULY Pa3MEPOB MHKPO-
CKOMHYECKUX CTPYKTYpP, OTBETCTBEHHBIX 3a OIpe/IeicH-
HbIe HHAWBHAYaNbHbIe NPU3HaKd O0onbLIOro mMacurada,
TO €CTh Y/1AIOCHh CHU3UTh pa3Mephl T€HOB JAJIEKO 3a Ipe-
Jennl, ykazanaele B § 17. Mbi Tenepp cepbe3HO CTOMM
nepes; BOIPOCOM: KaK MOKHO € TOYKH 3pEHHUSA CTATUCTH-
4eCKOH (PM3UKU MPUMHPHUTH TO, YTO T'€HHAs CTPYKTYpa,
[IO-BUJUMOMY, BKJIIO4aeT B c€0s TOJIBKO CPAaBHUTEIBHO
Manoe yrciio aromoB (nopsaxa 1000, Bo3MoxHO, gaxe
€ILIE MEHBIIIE) ¥ BCE XK€ MPOABIICT BECHMA PETYIAPHYIO
M 3aKOHOMEPHYIO aKTHBHOCTb U TaKyl0 JOJITOBPEMEH-
HOCTb U TIOCTOSTHCTBO, KAKHE TPaHHUYaT C YyAOM.

! W nnaMeHHBIN MONET TBOETO AyXa JOBOJIBCTBYETCS M300pa-
KEHUAMH U nofobusiMu. — Ieme.
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YTO TAKOE )KH3Hb C TOUKH 3PEHUSA ®UIHKHU?

PaspermTe MHE MOSCHUTL TPUMEPOM 3TO JEHCTBH-
TEJBHO YAHBUTEIbHOE MNOJ0KeHHe. HECKONbKO 4neHoB
T'a6cOyprekoit AMHACTAH UMeNnH 0coObIM 00pa3oM H3Me-
HEHHYIO HIKHIOH ry0y («I"abcOyprekas ryba»). Ee nacne-
JoBaHHE ObLIIO U3YYEHO OYEHD THIATENBHO, M PE3YIILTATHI,
BMECTE C HCTOPUYECKUMH IOPTPETaMH, OIlyOIMKOBaHbI
HMMIIEpaToOpCcKoil akajeMued B BeHe noj MOKpOBHTEIB-
cTBOM caMoii ceMpu 1'abcOypros. [IpusHak okasaics Ha-
CTOSIIEH MEHJENICEBCKOH «AIeNibIo» [0 OTHOUIEHUIO
K HopManbHOH ry6e. IIpucMoTpeBIINCE K IOPTPETY WIEHA
cempd B XVI cToseTnn ¥ K NOpTpeTy HOTOMKa, >KHBIIE-
ro B XIX croneTvu, Mbl MOXEM C YBEPEHHOCTBIO 3a9BHTh,
4YT0 MaTepHaabHas TI'CHHas CTPYKTYpa, OTBETCTBEHHAs
3a 3Ty HEHOPMAJbHYIO 4epTy, Obljia IpOHECEHa U3 MOKO-
JICHWs B MOKOJICHHE CKBO3b CTOJIETHA M B TOYHOCTH BOC-
MPOH3BOAMIIACH B KKJIOM H3 HE O4YE€Hb MHOTHX KIIETOY-
HBIX JIEJICHHH, JICKAILIUX B 3TOM NPOMEXYTKE BPEMEHH.
Bonee Toro, konM4ecTBO aTOMOB, 3aKIIOYAIOIIMXCS B CO-
OTBETCTBYIOIIEH IeHHOH CTPYKTYpe, BEPOATHO, MOJDKHO
OBITb TOTO ke MOPSIKA, KAK U B CIy4asx, MPOBEPEHHbIX
x-Ty4aMH. Bce 3To BpeMsi TeH Haxouiics P TEMIIepary-
pe oxo310 35° C. Kak TOHATH, 4T0 OH OCTAJICS HEU3MEHHBIM
B TEYEHHUE CTOJICTUI, HECMOTPS Ha HAPYLIAIOLLYIO TCHICH-
LMIO TETIIOBOTO JABHKEHMS?

®u3pK KOHLIA NPOLLIOTO CTONETHS HE Haiien Obl
OTBETa HA 3TOT BOMPOC, €CIIU OBl IPHTOTOBHIICS OCHOBBI-
BaTh CBOH OTBET TONBKO HA TEX 3aKOHAX HPUPOIBI, KO-
TOpBIE OH TOTIA ACHCTBHUTENIFHO MOHUMATI. MOXeT OBITH,
Nocje KOPOTKOTO Pa3MBIIUIEHHS O CTATUCTHYECKOH CH-
TyalluH, OH OBl OTBETHJI (KaK Mbl YBHIUM, TPAaBHILHO):
3TUMH MaTepualbHBIMH CTPYKTypaMH MOTYT ObITH TOJIb-
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IIABA 1V. AAHHBIE KBAHTOBOM MEXAHNKH

KO MOJIEKY/bl. XUMHs Y€ MOIy4rlla B TO BpeMs ILHPO-
KO€ NPEACTABIICHHE O CYIIECTBOBAHUM 3THX acCOLHAIAN
aToMoB U 00 MX MHOr/a BRICOKOH ycroiunBocTH. Ho 310
3HaHMe ObUIO YmMcTO SMnHpuieckuM. [Ipupoma Mojexyn
He ObLIa MOHATa — CHJIbHBIC B3aUMHBIE CBSI3H aTOMOB, CO-
XpaHsouue GopMy MOneKynsl, 6bUIH AJI1 BCEX MHONHON
3arafkoi. [{eliCTBUTENBHO, OTBET OKa3bIBAETCS NPABHIIb-
HBIM, HO OH MMEET OrPaHUYCHHYIO ILIEHHOCTh, HOCKOJb-
Ky 3arajiouHas OHOJIOrHYecKass yCTOMYMBOCTH CBOIUTCS
K CTOJIb € 3araJ0YHON XUMHYECKOH YCTOHYMBOCTH. YKa-
3aHUS, 4TO JABE OCOOEHHOCTH, CXOIHBIE MO MPOSBICHHIO,
OCHOBAaHBI Ha OJTHOM M TOM K€ MpPHHLMIIC, BCEraa HeHa-
JIEKHBI 10 TEX TIOP, TIOKa HEU3BECTEH €11 CaM ITPUHIUIL

31

B  nmannom ciyuae »tor OOBACHHMO KBAH-
MPUHIMUIT JAeTCsl KBAaHTOBOUM Teo- TOBOH TeopHeli
pureii. B cBeTe COBPEMEHHOTO 3Ha-

HUS MEXaHH3M HaCleJCTBEHHOCTH TECHO CBS3aH C CaMOM
OCHOBOH KBaHTOBOH TEOPHUH M Aaxe 60Jee TOro — OnH-
paercsi Ha Hee. OTa TeopHs Obna chopMmynupoBana Mak-
com IlinaukoM B 1900 r. CoBpeMeHHAas reHEeTHKa MOXKET
OBITH JaTHPOBAHA C «OTKPBITUS» MEHACIEEBCKOM pabOThI
ne-®Ppusom, Kopperncom u Uepmakom (1900 r.) u ¢ pa-
601s1 ne-Opusa o myranusax (1901-1903 rr.). Takum 06-
pasom, BpeMs POXJEHHS IBYX BEIMKHX TEOpHi OJIH3KO
COBIAJIAeT, ¥ HEYAUBHUTEIHHO, YTO 00€ MOJDKHBI OBLTH
JOCTHTHYTH OTIPEICTIEHHON CTETIEHH 3PENIOCTH, MPEXJe
4eM MEXAY HUMH MOTrJla BO3HUKHYTh CBsA3b. Jlji KBaHTO-
BOH TeopuH NOTpeGoBaIOCH OONbIIE YETBEPTU CTONETHS
1o toro, kak B 1926—1927rr. B. I'eittnepom n ®. Jlon-

89



YTO TAKOE XKH3Hb C TOYKH 3PEHHA ®UINKH?

JOHOM OBLITH O4epPYEHBI OCHOBHBIC IPUHIMITEI KBAHTOBOU
TEOpUH XUMHYecKUX cBs3eil. ['eittnep-JlonmoHoBCKas
TEOpHs BKJIOYAaeT B ce0s Hanbosiee TOHKHE U CIIOKHBIE
NOHATHA NO3JHEHNIEH KBaHTOBOH TEOPHH (HA3bIBaeMOM
«KBAaHTOBOH MEXaHHMKOI HIH «BOJHOBON MEXaHUKOM» ).
Hsnoxenne ee 6e3 mpHMEHEHHsA BBICLIEH MaTEMaTHKH
[I0YTH HEBO3MOXKHO MU oTpeboBano Ovl, 110 KpaiHeH
Mepe, Hebonpmoit kauru. Ho, k cyacTeio, Tenepb, KOr-
Ia Bcs paboTa y)Ke BBIIIOJIHEHA, CTAHOBUTCS BO3MOXHbBIM
yKka3aTb 6ojiee IpsMbIM 00pa3oM CBA3b MEXIY «KBAHTO-
BBIMH CKa4KaMH» ¥ MyTalHsIMH. ITO MBI ¥ IOCTapaeMcs
TETeph cIeaTh.

32

BemnuaiimMm otkphl- KBanToBasi Teopus —
THEM KBAaHTOBOW TeOpHMM JAHCKPETHLIE COCTOAHMA
ObUTH YepPTHI JUCKPETHOCTH, — KBAHTOBBIE CKAYKH
HalICHHBIE B KHUTE MPHPO- .

JIbl, B KOHTEKCTe KOTOPOH, C CYIIECTBOBABIICH IMPEXAES
TOYKH 3PEHMS, Ka3aJI0Ch HENEIOCTBIO BCE, KPOME HETpe-
PBIBHOCTH.

IlepBBiit ciywail 3Toro poaa Kacajicsi HEPTHH.
Temo Gompimioro Macmrtaba H3MEHAET CBOIO JHEPTHIO
HenpepbiBHO. HanpuMep, HauaBImIMKA Ka4aThCs MAasTHHK
TIOCTENICHHO 3aMeIACTCA BCIEACTBUE CONPOTUBIICHUA
BO31yXa. XOTS 3TO JOBOJBHO CTPAHHO, HO IPUXOAUTCS
MPHHATD, YTO CUCTEMA, HMEOLIas pa3Mep aTOMHOTO I10-
paaka, Bemetr ce6sa mHaye. Ilo oCHOBaHHMAM, B KOTOpBIC
Mbl HE MOXEM 31eCh BXOIUThb, Mbl JOJDKHBI MPHU3HATH,
YTO MaJasi CHCTEMA 110 CAMOMY CBOEMY CYIIECTBY MOXKET
HaXOAUTHCA B COCTOSHUSAX, OTIMYAIOIINXCS TOJIBKO THC-

90



IJIABA 1V. JAHHBIE KBAHTOBOY MEXAHHAKHA

KPETHBIMM KOJMYECTBaMHM OSHEPIUH, HA3hIBAEMBIMH €€
crenupUYECKUMH SHEPTeTHYECKHMH YPOBHIMH.

[lepexoA OT OXHOro COCTOSIHHS K APYTOMY Npea-
CTaBisieT CcOOOH HECKONbKO TAaUHCTBEHHOE SBJICHHE,
OOBIYHO HA3bIBAEMOE «KBAHTOBBIM CKAYKOM).

Ho »>Heprus — He €IMHCTBEHHAash XapaKTepHUCTH-
Ka cucteMbl. Bo3pMeM CHOBa Halll MAsITHUK — TSDKENBIN
miap, MOJABELICHHBIN HA IIHYPE ¢ MOTONKA, KOTOPHIM MO-
ET BBIMOJIHATh ABM)KEHHUS Pa3IHYHOr0 pojia. Ero MoxHO
3aCTaBUTh Ka4aThCs C CEBEPa Ha IOT, WIIM C BOCTOKA Ha 3a-
naj, WiM B M00OM JpyroM HalpaBJIE€HHH, WU 110 KPYTY,
iy no uncy. Ho ecnu THXOHBKO AyTh Ha Iap ¢ Mo-
MOLIBIO MEXOB, TO MOXHO 3aCTaBUTh MAATHHK IIOCTEICH-
HO IIEPEeXOAUTH OT OJHOTO TUIIA ABWKEHUS K JPYTOMYy.

Jlta cucteMbl Majoro macmraba GOIbIIHHCTBO
ITHX WIH NOJOOHBIX XapPaKTEPHCTUK — Mbl HE MOXEM
BXOAHUTb B ACTAIH — HM3MEHAETCA MpepbhBUCTO. OHU
«KBaHTYIOTCH» COBEPILEHHO TAK XK€, KaK ¥ S9HEPTHsL.

B pesynbrare, eciid HEKOTOPOE HYHCIO ATOMHBIX
sifiep, BKIIOYash WX CBUTY U3 JJICKTPOHOB, HAXOAMTCA
O6M3K0 Jpyr K Ipyry U oOpasyeT «CHCTEMY», TO OHH
yXe d caMmOMy CBOEMY CyHIECTBY CTIOCOOHBI NPUHMMATH
JaJIEKO He BCE Te IMPOU3BOJIbHBIC KOHPUIYpalluy, KaKkue
MBI MOJXKeM cede mpeacTaBuTh. CaMas UX IpUPoJa OCTaB-
JS€T UM 1A BhIOOpa, XOTSA U BeCbMa MHOIOYHCIICHHYIO,
HO IPEPHIBUCTYIO CEPUIO COCTOAHHK . Mbl OOBIYHO Ha3bl-

' S npuHEMAK BEpPCHIO, KOTOPas OObIYHO AAETCS B MOMYIIAp-
HBIX M3JIOKEHHAX W KOTOpasd YAOBICTBOPHTEIBHA AJIA HaIei
HACTOSAINEH LIENH, HO S MPHACP)KUBAOCH JyPHOTO MHEHHS O TeX,
KTO yBeKoBeuynBaeT yaoouylo onnbky. Metunnas ucropus 3na-
YHTENBHO CJIOXKHEE, TAK KaK OHA BKJIIOYAET B ce0d CIydaiHy10
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YTO TAKOE KU3Hb C TOUKH 3PEHUA OUIUKH?

BaeM 3TU COCTOSIHUS YPOBHAMH JHEpPIuy, Tak Kak 3Hep-
TS COCTABJSCT BECBMA BaXHYIO YacTh XaPaKTEPUCTHKY.
Ho Hajo MOHATH, YTO MOJIHOE OMUCAHHE COACPIKUT 3Ha-
YUTENIBHO OOJIbIIE, YEM TONBKO 3HEpruio. Ilo cymecTry
MpaBUIIbHEE HPEACTABNATh cele cocTofHHE KaK QyHK-
M0 KOHQUTYpaIlMK BCEX YacTHIL.

IMepexon oT oxHOM U3 TaKKX KOH(DUTYpAITHIA K OpY-
ro¥l — 3TO KBaHTOBBIH Ckadok. Eciu Bropoi koHdurypa-
UM COOTBETCTBYET OOubiIasi SHeprus («COOTBETCTBYET
6oJsiee BHICOKHH YPOBEHbY), TO Ui BO3MOXKHOCTH Iepe-
XoJa cucreMa Jo/kHa ObITh CHabKeHa M3BHE, MO Kpaii-
Hell Mepe, pa3HOCThIO IBYX SHepruit. Ha Gonee Huzkwmii
YPOBEHb CHUCTEMa MOXET NEPEHTH CaMOIPOH3BOJILHO,
UCTpaTUB U30BITOK YHEPTUH B HOpPME U3ITYUCHHS.

33

Cpenu npepeIBUCTOM CEPUM COCTOS-  MoJteKyabl
HHH [aHHOH CHCTeMbl aTOMOB Heobs3a-
TEJIBHO, HO BCE )K€ MOXET CyIIecTBOBaTh HanOoJiee HU3-
KHil YPOBEHbB, NPEIT0NIaralonIni TECHOE COMMKEHUE Sep
JIpyT C APYroM. ATOMBI B TaKOM COCTOSIHUH 00pa3yroT
MOJIeKyly. 31eCh cleayeT NOTYePKHYTh, YTO MOJIEKYJIa
o HeoOxoxumocTu OyZeT UMETh W3BECTHYIO yCTOWYM-
BOCTb; KOHGUTrypalua ee He MOXeT H3MEHATHCS, 110 Kpaii-
HeH Mepe J0 Tex Mop, HoKa OHa He OyieT cHabXeHa H3BHE
Pa3HOCTBIO DHEPTHH, HEOOXOIMMOH, YTOObI «HOIHATH
MOJIEKYJTy Ha Ommkadiunil, 6osiee BHICOKHN ypoBeHb. Ta-
KMM 00pa3’oM, 3Ta pa3HMIAa YPOBHEH, NPENCTAB/AIOMAL

HHICTCPMHUHHUPOBAHHOCTH B OTHOIICHUHN COCTOAHHUSA, B KOTOPOM
HaXO0JIHUTCs CUCTEMA.
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IJIABA 1V. TAHHBIE KBAHTOBOU MEXAHNKH

co00H COBEPIIEHHO ONPEAESICHHYIO BENHYHHY, XapaKTe-
pHU3YET KOIMYECTBEHHO CTENECHb YCTOMYMBOCTH MOJIEKY-
nb1. Jlansuie 6yAeT BUAHO, KaK TECHO 3TOT (PaKT CBA3aH
C caMOH OCHOBOW KBAaHTOBOW TEOPUM, a UMEHHO ¢ JMC-
KPETHOCTBIO CUCTEMBI YPOBHEH.

Sl nomxeH MPOCHUTH YUTATENs NPUHATH Ha BepY,
4TO 3Ta CHCTEMA HAEH Oblia MOJHOCTHIO TIOATBEPIKACHA
JaHHBIMM XHMHH U YTO OHa OyecTsie ompasjaina cebs
npu OOBsCHEHHMHM OCHOBHOro (akra XHMHYECKOH Ba-
JICHTHOCTM U MHOTHX JAeTajiedl, KacaloUIMXCs CTPYKTY-
PBI MOJIEKYJI, JHEPTUH UX CBA3EH, UX YCTOHYMBOCTH MIPH
pa3JMYHBEIX TEMIIEpaTypax u T. A.. 5 rosopio o I'eiitiep-
JIoHOHOBCKOH TEOpHH, KOTOPast, KaK 5 CKa3aj, HE MOXET
OBbITb M3JI0KEHA 3[ECh JETAIBHO.

34

Mbl 10o/KHBI YA0BOIL- HMX yCTOHYHBOCTH 3aBH-
CTBOBaThbCA PAcCMOTpeHHeM CHT OT TEMNEPATYPbI
NMyHKTa, Haubonee HMHTEpEC-

HOro AJIs Hamero OMONOrHYecKOro BOMPOCA, @ HMEHHO
— 00 yCTOHYHMBOCTH MOJIEKYJ NIPH pPa3IHYHBIX TEMIIe-
parypax. [IpuMeM 1 Hawana, 4TO Hallla CHCTEMA aro-
MOB JICHCTBHTEIBLHO HAXOAMUTCS B COCTOSIHUM Haumbomee
HU3KOH 3Heprun. Ou3nk Ha3Basl Obl 3TO MOJIEKYJIONH NpH
abCONMTHOM HyJe TeMmneparypbl. UToObl HOOHATH ce
no Onmmxaiiiero, 6oJee BRHICOKOTO COCTOSHUSA WIN YPOB-
Hf, HeoOX0AuMO CHaOAWUTH €€ ONpEAETHCHHBIM KOJH4Ye-
cTBOM 3Heprud. Ilpoiiie BCero moneITaTbCs 3TO CAETATH,
«HarpeB» Hauly MOJIeKymry. Bbl BHocuTe ee B yCIOBUS
Gosice BBICOKOH TeMIlepaTyphl («TEILIOBYHO OaHIO»), MOo-
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YTO TAKOE )KH3Hb C TOUYKH 3PEHUS PHUINUKH?

3BOJIAA TAaKUM 00pa3oM JAPYruM CHCTEMaM (aTomaMm, Mo-
JIEKyJIaM) yAapsaThsCs 00 Hee.

B cuny nonnod HeNpaBHIBHOCTH TEIIOBOTO
IBH)KCHHS HET HUKAaKOM OTYETAMBOH TeMIlepaTypHOH
rpaHulpl, NOCHE KOTOPOH MoabeM Mpou3oiiner obsA3a-
TENbHO U HeMemueHHo. BepHee cka3aTh, 4TO mpH BCs-
KO TeMiepaType (Bbilie abCOMIOTHOTO HYJS) UMECTCS
onpejecjcHHas, Oonplias WIM MEHBIIAA, BEPOATHOCTH
NOXbEMA HA HOBBIM YPOBEHE, IPUYEM 3Ta BEPOATHOCTH,
KOHEYHO, YBEIMYMBAETCA C MOBBIMICHNWEM TeMIIEpary-
poi. Harryummil cioco6 BeIpasuTh 3Ty BEPOATHOCTh —
3TO YKa3aTh CPEAHEE BPEMSL, KOTOPOE CIEAYET BBDKAATD,
1I0Ka HE NIPOU30HIET NOABEM, TO €CTh YKa3aTh «BpEMSA
OXKUTAHU».

ITo uccnenoanuo M. Ilomamem u E. Burnep!,
«BpeMsl OXKHAAHUA» 3aBHCHUT NPEHUMYIIECTBEHHO OT OT-
HOIIEHHA ABYX DHEPrHH; OJHA W3 HUX Ta caMas J3HEP-
reTuueckas pa3sHOCTh, kakasg HeoOxoauma i NMoabeMa
(nazoBeM ee W), a apyras — XapaKTepU3yeT UHTECHCUB-
HOCTH TEIUIOBOTO JBH)XCHHA NPH HaHHOW TeMIlepatype
(0603HaunM yepes T abcomoTHYIO TEMIEPATYpPY U Yepe3
kT 31y xapaktepuctuky?). TIOHATHO, YTO BEPOATHOCTDH
TIOAbE€Ma Ha HOBBIH YPOBEHb TEM MEHBIIE H, 3HAYMT,
BpeMs OXHuJaHuA TeM Oolblie, YeM BbIIIE CaM YPOBEHb
B CPaBHEHHMH CO CpeJHEH TEIUIOBOM JHEprueil, WHade
roBOps, 4eM Belllle oTHOUIeHue W:kT. Uto yauBuTENb-
HO — 3TO HaCKOJIbKO CHJIIBHO BpEMS OXXHAAHHUS 3aBHUCHT

V' Zeitschrijt fiir Physik, Chemie (A), Haber-Band, s. 439, 1928.
? k— 4HCNEeHHO H3BECTHAA KOHCTAHTA, HA3EIBacMas 6OmbTIMA-
HOBCKOH KOHCTaHTOH; ¥/, kT NPeACTaBIAIOT COOOM CPENHION KU-
HETHUECKYIO QHEPTHIO ATOMA ra3a npu temneparype T,
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ITIABA IV. JAHHBIE KBAHTOBOI MEXAHHKH

OT CPaBHHUTEJIHFHO MaJIbIX H3MEHEHHH oTHOUICHHS WikT.
Hampumep (o [ens0Oproky): nias W, xoropoe B 30 pa3s

1
6onblie, yeM k7, BpeMs OXHUAaHus OyJE€T BCETO o0&

KYHIbl, HO OHO MOBBIIIAETCA A0 16 Mecdies, korna W
B 50 pa3 6omnbmie k7, u 1o 30000 ner, koraa W B 60 pa3
ooupuie k7!

35

MoxeTr ObITh, CTOMT YKa- MaTeMaTHUYeCcKoOe
3aTh Ha MaTeMaTHYECKOM $3bIKE OTCTyIIeHHE
— JUISL TEX YUTaTeseH, KoMy 3TO
JIOCTYITHO —- MPHYUHY TaKOif OTPOMHOI YyYBCTBHTEIBHO-
CTH K U3MEHCHHUSM B YPOBHE UIM TeMmieparype u xoba-
BUTH HECKONBKO PU3HYCCKHUX 3aMedyaH¥uii nojo0HOro ke
pona. [puyunHa YyBCTBUTENHHOCTH B TOM, YTO BpEeMS
0XUJaHusA, HA30BEM €r0 f, 3aBUCUT OT OTHOIICHHUSA W.kT
Kak creneHHas QYHKIHS, TO €CTh ¢ = te”/*7,

Ilpu 3TOM T — HekoTopas Manas KOHCTAaHTa IIO-
panka 10- uma 10'* cexynapl. Tak BOT, 3T1a CTeleHHAs
¢dynkuus He cnyvaiiHag ocobeHHocTs. OHa CHOBA U CHO-
Ba IOBYOPSAETCS B CTATHCTUYECKOH TEOPHH TeIlIa, oOpa-
3ys KaKk OblI €€ COMHHOW XxpebeT. OT0 — Mepa HEBEpOAT-
HOCTH TOr0, 4TO KOJIMUECTBO SHEPTUH, PABHOE W, MOXKET
CIIy4aifHO coOpaThCcs B HEKOTOPOH ONPEAETICHHON YacTH
CHCTEMBI, ¥ UMCHHO 3Ta HEBEPOATHOCTh BO3PACTAET TAK
CHJIBHO, KOTJa TpeOyeTCs MHOTOKPATHOE IMPEBhINIEHHE
cpenneii suepruu k7.

' Jins toro, 4ro6sl npeogoners nopor W, — Ilpum. nep.
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YTO TAKOE XXKH3Hb C TOYKH 3PEHHS ©PUSHKH?

HevictButensHo, W= 30kT (npumep, NpUBEACHHBIN
BBIIIIE) YK€ KpaiHe peakuit cinyuai. To, 94TO 3TO HE BeaeT

1
€lle K OYEHb JOJIrOMY BPEMEHH OXXHUJAHHUS (TOJIBKO m

CEKYHJIbI B HALLEM NIpUMEpE), OOBACHAETCA, KOHEYHO, Ma-
JIOW BETMUMHOH MHOMKHUTEA T.

OTOT MHOXMHTENb UMeeT guanueckuit cMeica. Ero
BEJINYMHA COOTBETCTBYET MOPsJKY MEpHoAa KoneGaHuii,
BCE BpEMs IMPOUCXOJALIMX B cucTeMme. Bbl Moriu Obl,
BOOOIE TOBOPS, CKa3aTh: 3TOT MHOXKHTENb 0003HAYaeT,
YTO BEPOSATHOCTH HAKOIUICHUA TpeOyeMON BENMYMHBI W,
XOTA U OYeHb MaJla, TIOBTOPSIETCS CHOBAa M CHOBa «IpH
Ka)XJI0¥ BuOpauum», T. . okoso 10" wiu 10' pa3 B Tede-
HHE KaXXJOU CEKYH/BI.

36

[Ipennaras st cooOpaxe- IlepBoe yrounenue
HUSI KaK TEOpUI0 YCTOMYHBOCTHU
MOJIEKYJ, MBI MOJYAIMBO MPHHSIM, 9TO KBAHTOBBIH
CKa4OK, Ha3bIBa€MbIH HAMHM «OJBEMOM», BEIET €CIH
HE K MOJIHOM JE3WHTEIpalu, TO, MO KpaWHEH Mepe,
K CYILECTBEHHO HHOW KOHQUTypamuH TEX e CaMbIX
aTOMOB — K M30MEPHOHM MOJEKyJe, KaKk ckas3al Obl Xu-
MHK, TO €CTh K MOJIEKYJIE, COCTOAIEH U3 TEX K€ CaMbIX
aTOMOB, HO B JIPYTOM pacnoyiokeHHH (B HPHIOKESHHH
K OMONOruy 3T0 MOXKET MPEICTABIATh HOBYIO «aJUIenb»
TOTO K€ CaMoro «JIOKycay», a KBAHTOBBIA CKadok Oyner
COOTBETCTBOBATh MYTaI[UH).

UroObl coOriacuTbCcs € TaKOH HHTEpIIpETalHed,
B HallleM H3JIOKEHUHU OJDKHBI OBITH HCIIPABICHBI IBa
IIyHKTA, KOTOPBIE 1 HAMEPEHHO YOPOCTHII, XeJtasl CAeIaTh
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[JIABA 1V. JAHHBIE KBAHTOBOW MEXAHHKH

U3J10)KeHHe Oonee NoHATHLIM. Ha OCHOBaHMM CKa3aHHO-
ro MHOH BbIIIE€ MOXHO ObUTO OBl MOJYyMaTh, YTO TOJIBKO
HAa CaMOM HHM3LIEM YpOBHE Hala rpymnra aroMoB oOpa-
3yeT TO, 4TO MBI Ha3bIBaE€M MOJIEKYNOM, U 4TO Jaxe Oiu-
KNI 6osee BHICOKHI YPOBEHD YiKe ABASETCH «4EM-TO
apyrum». Ho 310 He Tak. B neiicTBuTenbHOCTH 3a ca-
MBIM HHU3KHM YPOBHEM CJEIYET I'ycTas CepHs YPOBHEH,
HE CBA3aHHBIX C KaKMM-TMOO 3aMETHBIM HM3MECHEHHEM
KOH(UIypalMy B LIeJIOM, HO TOJIBKO COOTBETCTBYIOIINX
TEM MaJIbIM BUOPALUAM Cpeld aTOMOB, O KOTOPBIX ObLIO
ynoMsHyTO B § 35. OHu (3TH BUOpanuu) TaxoKe «KBaHTY-
I0TCSA», HO CO CPABHUTENIBHO MAIIBIMU CKAYKaMH OT OIHO-
ro ypoBHA K Jpyromy. CnenoBarensHO, yAapbl YacTHIL
«reroBoi 6aHW» MOryT OBITb AOCTaTOYHBIMH, YTOOBI
TICPEBOIMTh MOJIEKYJTY Ha 3TH YPOBHH YK€ IIPH BeCbMa
HU3KO} Temuepatype. Ecan Mojiekya npeicTaBisieT co-
00 pacTAHYTYyIO CTPYKTYPY, BBl MOXKETE BOOOPa3HTh 3TH
BHOpauu B BUAE BHICOKOYACTOTHHIX 3BYKOBBIX BOJH,
[EPECEeKaIONIUX MOJIEKYNy, HE NMPHYHHAA €ii HHKAaKoro
Bpea.

Takum 00pa3oM, nepBO€ YTOUHEHHE HE OCOOEHHO
cepre3HQ. MBI TOJDKHBI IpeHeOpeus «TOHKOH BHOpamu-
OHHOH CTPYKTYpOH» B cXxeMe ypoBHed. TepMHMH «ciie-
oywouuid, Gonee BBHICOKWH YPOBEHB» HANO NOHHMATH
KaK TaKOH CIEAYIOLMH YPOBEHb, KAKOH COOTBETCTBYET
U3BECTHOMY U3MEHCHHUIO KOHQUTYparyn.

37

Bropoe yrouneHHe 00BiAc- Bropoe yrounenue
HHUTh 3HAUUTENBHO TPyJHEE IOTO-
MY, 4TO OHO KacaeTcss HEKOTOPHIX
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YTO TAKOE )KH3Hb C TOYKH! 3PEHUSA OPHIUKHA?

BECbMa BAXHBIX, HO JOBOJBHO CIOXHBIX OCOOCHHOCTEH
CXeMbl MHTEPEeCYIOIIUX Hac pasnuyHbeIX ypoBHeH. CBo-
OONHBIH IIEpeX0] OT OAHOTO M3 HHX K APYroMy MOKET
OBITh 3aTPYJHEH COBEPLICHHO HE3aBUCUMO OT IOTpeOHOU
JIOTIOJTHUTENbHOM PHEPIHH; B ACHCTBUTEIHHOCTH 3aTpPY/i-
HEHNE HE HCKITII0YAETCH JaXke NpU repexone ot OoJiee Bbl-
COKOro K 00Ji€e HU3KOMY YPOBHIO.

HauyneM ¢ smmupudecknx (akToB. XHMHKY H3-
BECTHO, YTO OIHA M Ta kK€ IpyInna aToMOB mnpH obpaso-
BaHUH MOJIEKYJ MOXKET 0OBEAUHHTECA 00/Iee YEM OTHUM
cnoco6oM. Takue MOJIEKYJIbl HA3BIBAKOTCA H30MEPHBIMHU
(«COCTOSIIIIMMH M3 TEX XKE YACTEH»; I 60¢ = TOT XKE, UEPOS
= yacTb). I30Mepus He HCKIIIOUEHHE, OHA SBJIIAETCA Hpa-
BwioM. Yem Gonboie Moliekyna, TeM Ooubllie OKa3biBa-
eTcd BO3MOXKHBIX u3omepoB. Ha puc. 11 nokasan oxun
U3 [POCTEHIIMX CIy4yaeB — [Ba M30Mepa MPOIMIOBO-
ro anKorons, cocrosiue Kaxasii us 3 yriaepoaos (C),
8 Bozoponos (H), 1 xucnmopona (O). Kucnopon moxer
ObITe pacmonokeH (BCTaB-

H H H
| | | JIEH) MEXy JI0ObIM BOJOPO-
H—C—C—C—0O—H J0M ¥ COCeIHHUM YTJIICPOOOM.
|| ] Ho tonbko B ABYX Cly4asx,
H H H MOKAa3aHHBIX Ha HAIlleM pH-
H CYHKE, TOJIY4YarTcs pasHbIe
| BellecTBa. V1 OHM JAEHCTBH-
II{ III II'I TEeNILHO pa3Hble. Bee ux ¢u-
H—C—C—C—H 3UYECKHE U XUMHUIECKHE KOH-
| CTaHTbl SICHO pa3dHYaloTCA.
H H H Tax e pasIHyYHBL U UX IHEP-
Puc. 11. J1sa n3omepa npo- THH, — OHH TIPCACTABILAIOT
THJI0BOTO ANKOIOMIS. co00ii «pa3nuuHble YPOBHI».
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TJIABA IV, JAHHBIE KBAHTOBO# MEXAHMKH

3aMeuaresieH ToT (paxT, 4To 06€ MOJEKYJNbl BECH-
Ma ycTOHuuBH, — 06e BeAyT ceOs Tak, KaK eciu Obl OHH
ObUTH «HUXKHUM YpoBHEM». CaMOTIPON3BOIIBHBIX MEPEX0-
JOB OT OJHOTO COCTOSIHUS K APYroMy He ObiBaer.
IMpuunHa 3mech Ta, YTO 3TH JiBE KOHQUrypammu
He AB/IOTCS coceanuMu. Ilepexon ot oanol x npyroi
MOJKET IIPOUCXOUTH TONBKO Yepe3 IPOMEKYTOUHBIE KOH-
¢urypanuu ¢ Oojice BBICOKOI 3Heprue, 4eM y Kaxmou
u3 3TuX ABYX. ['oBOps rpy00, KHcIOpOa A0JKEH OBITH H3-
BJICUEH M3 OJHOTO TIOJIOKEHHS U BCTaBJIEH B APYroe (HO-
Boe). [To-BHIMMOMY, HE CYLIECTBYET CrIoc00a CAenaTh 310,
He Npoxoas KoHpUrypauuii co 3HauYnTeabHO Dosee BhICO-
KHMH YPOBHAMU 3HepruH. [lonoxeHnne MHOrAa HaIJIAIHO
n300pakaeTcs Tak, Kak Ha puc. 12, rne / u 2 — 3710 ;1Ba
H30Mepa, 3 — «IOpor» MEXAy HUMHU W JABE CTPEJIKH TI0-
Ka3bIBAOT «IOALEMBI», TO €CTh BEJIMYUHBI DHEPIHHU, HE-
00X0UMO#i, YTOOBI IPOU3OLIEN NMEPEXO OT COCTOSHUSA [
K COCTOSIHHIO 2 UJIM OT COCTOSIHUS 2 K COCTOSTHHIO /.
Teneps MBI MOXEM CHAENATH KBTOPOE YTOYHEHHUEN,
CBOJIAILEECS K TOMY, 4TO B IPUMEHEHHH K OHOJIOTHM Hac
OyAyT MHTEpECOBATh HIEPEXOBI TOJIBKO TAKOTO KH30MEp-
HOro» Tuna. MIMEHHO MX MBI M TOApa3yMEeBalH, KOriaa
oObsicHAMHN «ycTON4MBOCTE» B §§ 33-35. «KBaHTOBEIH
CKa4y0K», UMEBIIMICA HaMH B BHIy, — 3TO IEPEXOJ]
OT OJJHOM OTHOCHUTEJIEHO yCTOHYMBOM MOJIEKYJIIPHOM KOH-
¢purypanyu k apyroil. JHeprus, HeoOxoauMas Ui nepe-
X07a (BenM4YHHa, o003HayaeMas W), B IEHCTBHTENBHOCTH
SIBJISICTCSA HE Pa3sHOCTHIO YPOBHEH, a CTYIIEHBKOH OT HC-
XOJHOIrO YPOBHS [0 Topora (CM. CTpeJIKH Ha pHc. 12).
Ilepexonpr 6e3 mopora Mexmy HCXOAHBIM H KO-
HEYHBIM COCTOSIHHSIMM COBEPIIEHHO HE NPEICTABIAIOT
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YTO TAKOE )KHU3Hb C TOUKH 3PEHHUSI ®PA3HKHN?

HHTEpECa, U HE TONBKO HPUMEHHTEIHLHO K OHOIOTHH.
OHH AeHCTBUTEIILHO HHYET0 He MEHSIT B XUMHYSCKOH
ycroiunBocTH MoJieKyil. [louemy? OHHM He [al0T NPOAOII-
XKHUTEILHOTO 3 EKTa U OCTAOTCA He3aMedeHHBIMU. 160
KOTa OHU MPOUCXOISAT, TO 32 HUMH ITOYTH HEMEIJICHHO
clielyeT BO3BpalIeHUE B HCXOAHOE COCTOSHUE, IIOCKOJIb-
Ky HHYTO He NPENATCTBYET TAKOMY BO3BPAILECHHIO.

-—p -

Puc. 12. DuepreTudeckuii nopor 3 Mexy U30Mep-
HBIMH ypoBHsiMH [ 1 2. CTPeNnKH yKa3bBalOT MH-
HHMYM 3Hepru, Tpedyloineiics 1d nepexoaa.
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FTTABA V

OBCYKJIEHUE W IIPOBEPKA
MOJIEJIY JEJILEPIOKA

Sane sicut lux seipsam et tenebras
manifestat, sic veritas norma sui
et falsi est.
Spinoza,
Ethica, P. 11, Prop. 43'.

38

Hznoxenusle  ¢aktel OO0masg KapTruHa cTpo-
JAl0T OYCHb MPOCTOM OTBET €HHMHA HACJIEeACTBEHHOIO
Ha BOOPOC O TOM, CIOCOO- BelecTBa
Hbl ¥ 3T CTPYKTypH, CO-

CTOSIIIIUE U3 CPABHUTEIbHO HEMHOTMX aTOMOB, B Teyec-
HUE JONTUX [EPHOJOB NMPOTUBOCTOATH HAPYIIAIOLIEMY
BJIMAHHUIO TEIJIOBOTO IBMXXEHUS, HENPEPBIBHO BO3JACH-
CTBYIOILIETO HA HACIEACTBEHHOE BellecTBO? Mbl mpu-
MEM, YTO 110 CBOEH CTPYKTYpE I'€H SIBISIETCS TMTAHTCKON
MOJICKYJIOH, KOTOpas ClOCOOHA TOJNBKO K MPEPHIBUCTHIM
U3MEHCHHAM, CBOSILHUMCS K IEpPECTAaHOBKE aTOMOB C 00-
pasoBaHHEM H30MEpHO#® MoJeKysl. [TepecTanoBka Mo-

' JleHCTBUTENIBHO, KaK CBET OOHAPYKHBAET H caMoro cebs
OKpPYXaloIlYI0 TbMY, TAK 1 HCTHHA €CTh MEPUTIO U CaMOi cebs
Eu. — Cnunosa, Ituka, 4. 1, Teop. 43.

? Jlns ynoGceTBa s HPOAOIKAK HA3BIBATE ITO HI30MEPHbIM MCpe-
XOIOM, XOTA ObUTO OBl HEJENOCTBEO UCKJIKOHUATHL BO3ZMOKHOCTH
Kakoro-nnbo odbmMena ¢ oxpy xaroieil cpe10ii.
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YTO TAKOE XKHU3Hb C TOYKH 3PEHUA ®PU3HUKH?

XKET KOCHYTbCS HEOONBIIOM 4YacFTH IeHa, U BO3MOXHO
OrPOMHOE KOJIMYECTBO TAKHUX PA3TUYHBIX MEPECTAHOBOK.
DHepreTHYEeCKHe NMOPOTH, OTACIIOIINE JaHHYI0 KOHPH-
TYpauHo OT JIIOOBIX BO3MOXHBIX M30MEPHBIX, IOIKHEI
ObITh AOCTATOYHO BBICOKM (CPaBHWTENBHO CO CpeaHEH
TEIUIOBOW DHEprued aroma), 4ToObl cAenaTh Nepexonbl
PEOKUMH COOBITHAMH. DTH peAkHe cOORTHS Mbl OyaeM
OTOXKAECTBIATh CO CIOHTAHHBIMH MYTALUAMH.

[locnenyroume 4acTu 3TOW TINaBH OYAYT MOCBS-
LIEHB! MPOBEPKE OOIIEH KapTHHBI F'eHa M MyTaluH (pas-
paboTaHHOM, FJIaBHBIM 00pa3oM, HeMenkKUM (QHU3UKOM
M. JennOpiokom) myTeM NETANBHOIO CpaBHEHHs OSTOM
KapTUHBI C reHeTudeckuMu ¢axtamud. OpHaKo mepex
ITHM CIEAYET CHAENATh HEKOTOPBIE 3aMEYaHHs 110 TIOBOXY
OCHOB U 00111ero XapaxkTepa 3TOH TEOpHH.

39

Tak 11 yx Heo0XomuMO YHHKAJABHOCTH ITOM
Obul0 Ui pelieHHs OHONOTH- KAPTHHBI
YECKOro BOIpPOCAa JNOKANbiBaTh-
cs 10 riyOodaiimmmx KOpHEH W OOOCHOBBIBATH KAPTHHY
KBaHTOBOI Mexanukoil? [Ipeanosnoxkenue, 4To reH — 3T0
MOJIEKYJa, ABJIACTCA CErOAHM, CMEIO CKa3aTh, OOIIUM Me-
cToM. Tonbko HeMHOTHE OHOJIOTH, KaK 3HAKOMBIE C KBaH-
TOBOH TeOpHEH, TaK U HE 3HAKOMBIE, HE COTJIACHIIUCH Obl
¢ 3tuM. B § 30 MBI OTBaXMIIUCh BIIOXKHTb 3TO MIPENATO-
JIOXEHHE B YCTA JOKBAHTOBOrO (pU3MKA KaK €IUHCTBEH-
HOe 000CHOBaHHOE UCTOJIKOBaHUE HAOIIOJAI0IIET0Cs I10-
crosHCTBa. [locnenyromue coobpaxeHus: OTHOCUTEIBHO
H30MEpHH, JHEPTETHYECKOrO Nopora, BakKHEHIeH poiu
oTHoweHUs W:kT B omnpeneeHHH BEPOATHOCTH H30MEP-
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TJIABA V. OBCYXIEHUE U NPOBEPKA MOJE/M NEJbBPIOKA

HBIX NEPEXOAOB, — BCE 3TO MOIJO ObITH BEIHMKOIEIHO
BBEJCHO Ha YUCTO SMIHUPUYECKOM OCHOBAHUH U, BO BCS-
KOM ciy4ae, 0e3 [IpUBICYCHHUI HMECHHO KBAaHTOBO# TeO-
pun. [ToueMy ke 51 Tak yIOpPHO HaCTauBajl Ha TOYKE 3pe-
HHUS KBaHTOBOM MEXaHWKH, XOTA (PaKTHYECKH M He ObLI
B COCTOSIHUH CHEIATH €€ SICHOM B 3TOH MaJIEHBLKOW KHUTE
¥ MOT OYE€Hb HaJI0ECTh MHOTUM YyUTaTEIIM?

KBanTOBas MexaHHKa IIPEACTaBISIET COOOH NEpBOE
TEOPETHYECKOE NOCTpOCHHUE, OOBACHAIOMIEE HAa OCHOBE
HCXOJHBIX NPUHLIUIIOB BCE BUABI 00BbEIUHEHHIA aTOMOB,
JICHCTBUTENBHO BCTpedarolyecs B mpupoze. Ieitiep-
JIOHAOHOBCKOE TPEACTaBICHUE O CBA3H COCTaBIAET
eIMHCTBEHHYIO B CBOEM POJIE, CBOCOOPA3HYIO YEPTY TEO-
pHH, OTHIOAb HE BBUIYMAaHHYIO i Lejieil 0ObiCHEHUS
XHUMHYECKOTo cpoacTBa. OHO (3TO MpEeACTAaBJICHHUE) Bbl-
TeKaeT caMO COOOH Ype3BHIYAHO UHTEPECHBIM U YIH-
BUTEIbHBIM 00pa3oM, M HAac BBLIHYXIAIOT K HEMY CO-
BEPIIEHHO MHBIE cooOpakeHus. Oxa3pIBaeTcs, YTO OHO
TOYHO COOTBETCIBYeT (akTaM, HabIIOJaeMBbIM B XHMUH
M, KaK s CKa3aj, COCTaBIIET HACTOJIBKO YHHKAIbHYIO
¥ TIPUTOM XOPOILO MOHATYIO YEPTY TEOPUH, YTO MOMKHO
C I0CTaTOYHOH YBEPEHHOCTBIO YTBEPXK/IATh: «TaKas BEILb
HE MOXET CIy4HUThCA CHOBA» B AAJIbHEHIIEM pa3BUTHU
KBAHTOBOM Teopuu’.

CrenoBarenpHO, MBI MOXKEM CIIOKOMHO NPH3HATD,
YTO HET JPYroi BOZMOXXHOCTH NOMHMO MOJIEKYJISIPHOTO
OpeACTaBICHUS O HACJIECACTBCHHOM BeELECTBE. B3rmi-
Ibl COBPEMEHHOW (PM3UKH HE OCTABILIIOT APYIHX IyTe

! ABTOp 5THM, TO-BUIHMOMY, XOHYET CKa3aTh, 4TO JTAHHOE MPEl-
CTaBJICHME HE MOXET ObITh CHOBA 3aMEHEHO APYTHM B JaJIbHEH-
IIEM Pa3BHTUM KBAHTOBOMH Teopuu. — [Ipum. nep.
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YTO TAKOE KHU3Hb C TOYKH 3PEHHS PHIUKH?

JUI IOHUMaHuA ero noctosHcTBa. Ecnu 6wl mpencras-
aenus [ennOproka OKa3auch 'HECOCTOATEIBHBIMU, HAM
NPHUIIOCH OBl OCTaBUTD JAILHEHINME NOIBITKY. JTO Nep-
BbIH MYHKT, KOTOPBIii 1 XO4y OTMETHTD.

40

Ho MoxHo 3amate Bo- Hekxoropble Tpaauuu-
Ipoc: AEHCTBHUTENHHO JIM OHHbIE 3201y KAeHHusA
KpOMe MOJEKYN HET APYTUX
YCTOHUMBBIX CTPYKTYp, COCTOAIMX M3 aromoB? Pas-
Be, HalpuUMep, 30JI0Tass MOHETA, norpebeHHasi B MOTHIIE
Ha HECKONBKO THICAYENIETHH, HE COXPaHAeT YepT NopTpe-
Ta, BRIYEKAHCHHOTO Ha Hel? JTo BEPHO, YTO MOHETA CO-
CTOUT M3 OrPOMHOr0 KOJMYECTBA ATOMOB, HO, KOHEYHO,
MBI HE CKJIOHHBI B JaHHOM CIIy4ae [IPHIIHCHIBATH IPOCTOE
coxpaHeHue GOpMBI CTATUCTUKE Oonbumx yuces. To xe
camoe 3aMecUYaHHe MPHUMEHUMO K M3AMIHO O0QOopMIICHHOH
Ipylme KPHCTAJIOB, KOTOPYHO MBI HaXOAMM BKIIIOYEH-
HOH B TOpHYI0 HOPO.Y, TA€ OHA A0JDKHA 6bL1a OCTaBaThCS
6€3 U3MEHEHHS B TEYCHHE T€0JOTMYECKUX IEPUOOB.

3T0 BEJET HAC KO BTOPOMY IIYHKTY, KOTOPBIH A XOUY
pa3bsacHuTh. Cilydan MOJEKyJNbl, TBEPAOIO Tela U KpH-
CTajlla B JeHCTBUTEIHLHOCTH HE CTOJIb Pa3IM4YHEL B cBe-
TE€ COBPEMEHHOTO 3HAHHUS OHU B CYyNIHOCTH OKa3bIBAIOTCS
onHUM u TeM xe. K coxaneHuio, NIKoJIbHOE 00y4YeHHe
HOAACPKUBAET HEKOTOPHIC TPAJULHOHHBIC B3TJIAIB, YKE
MHOTO JIET KaK YCTapeBIUME H 3aTPyAHSAIOUUE TOHHUMA-
HHE ASHCTBHTEIBHOrO NOJ0XKEHHS BEHIeH.

B camom nee, TO, YTO MBI YYMJIM B IIKOJI€ OTHOCH-
TENLHO MOJIEKYJl, BOBCE HE JIa€T NPEJCTaBICHUS O TOM,
9TO OHH ropasno 6osiee CPOIHH TBEPAOMY COCTOSHHIO,
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IJIABA V. OBCYKJIEHHE ¥ IPOBEPKA MOJIEJIA JEJIbBPIOKA

4eM KUAKOMY M razoobpasnoMy. Haobopor, nac yuaunu
TINATENBHO IMPOBOIUTL PA3IMYHE MEXKAY (PUIHIECKUM
W3MeHeHueM, NOJOOHBIM TUIABICHUIO WIH MCHApEHHIo,
B KOTOPOM BCE MOJIEKYJIbI COXPAHAIOTCSA (TaK, HAPUMED,
aJIKOTOJIb, HE3aBUCHMO OT TOTO, TBEPX JU OH, XHIOK
WK Ta3000pa3eH, — COCTOUT U3 TEX IKE CAMBIX MOJIEKYT
C,H0), 1 XuMA4€ECKHUM H3MEHEHUEM, HATIPHUMED, CTOpa-
HHEM aJIKOTOJIA,

C,H,0 +30,=2CO, + 3H,0,

TI¢ MOJEKYJIa ajfKOroJIsi U TPH KUCIIOPOZHBIX MOJICKYJIBI
HOJBEPraroTcs NepecTpoike H 06pa3yroT JBe MOJICKYJIBI
YTJIEKHCIIOro Ta3a ¥ TPU MONEKYIBI BOJBL.

OTHOCHTENBHO KPHCTAILIOB HAC YYHIIH, YTO OHH 00-
PasyloT TPeXMEPHYIO NEPHOIUYECKYIO DEMIETKY. B a0l
pelIeTke MHOTAa BO3MOXHO paclo3HaTh CTPYKTYPY €IH-
HUYHOH MOJIEKYNbI, KaK, HAMPUMED, B CIyvae anKoroJis
U OOJMBIIMHCTBA OPraHUYECKHX coeAMHeHuH. B npyrux
KpUCTaLIax, HarpuMep B kamennoi cosm (NaCl), moue-
kynbl NaCl He MOTYT ObITh SICHO OTTPaHHYEHBI, TOTOMY
4T0 KaxIblii aTOM Na CHMMETPUYHO OKPYXEH IMIECTHIO
atomamMu Cl ¥ HaoOOpOT, Tak 4TO CTAHOBMTCS IIOYTH
YCIDBHOCTBIO MOMBITKA PaCCMaTpPHBATh OMPEACICHHBIC
TIapbl aTOMOB KaK COCTaBJIAIONIHE ONHY MoneKyry. Hako-
Hell, HaM TOBOPHJIH, YTO TBEPJOE TENO MOXKET ObITh OO
KPUCTALUTHYECKHM, NTHOO0 HET, U B IIOCJIETHEM CIIy4ac Mbl
Ha3bIBacM ero aMopGHbIM.

41

A, npasna, He ctan Obl To- PazauuHble  «CO-
BOPUTb, YTO BCE 3TH yTBEpXKIAc- CTOSIHUSI» MATePHH
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YTO TAKOE KH3Hb C TOMKH 3PEHHS PUIUKH?

HHS Y ONPEJeNICHHS COBEPIICHHO HEBEPHEIL. JIJIs1 MpaKTu-
YECKUX IeNiell OHM MHOoraa moijie3Hel. Ho B oTHOIEHUH
WCTHHHON CTPYKTYpbl MAaTCpUU I'PAHHLEI TOHKHEBI OBITH
IIPOBEAEHBI COBEPILLIEHHO UHBIM 00pa3oM. OCHOBHOE pa3-
JIMYHE JIEKUT MEXY IBYMS CTPOYKAMH CJICYIOIICH cXe-
MBI «YPaBHEHHU»:

MOJIEKYJIa = TBEPAOE TEJIO = KPUCTAILI.
ra3 = XUJIKOCTh = aMOp(HOE TeJIO.

MBE1 1OTKHBI KpaTKO NOSACHHUTH 3TH yTBEpKAeHuUs. Tak Ha-
3bIBAaEMBIC aMOp(GHBIE TBEPABIE TENA B IEHCTBUTEIHLHOCTH
OKa3bIBAIOTCA MO0 HE aMOp(HBIMHU, MO0 HE TBEPIBIMH.
B «aMop®HbIX» BOTOKHAX APEBECHOTO YU ¢ OMOIIBIO
X-Ty4yedl ObUIM OTKPHITBL PYAHUMEHTApHBIE CTPYKTYPbI
KpHucTauioB rpaduta. Takum o6pa3oM, ApeBECHBIH YTOMb
OKAa3bIBACTCS TBEPIABIM, HO TAKKE M KPUCTAIUIMYECKUM
TenoM. Korjia Mpl He HaXOUM KpPHCTAUIMYECKON CTPYK-
TYPBI, MBI JJOJDKHBI PAacCMaTpHBaTh TEJIO KaK XHAKOCTh
C OYEHb BBICOKOH «BS3KOCTBIO» (BHYTPEHHHM TPEHHEM).
[To oTcyTCTBHIO Y TaKOTO BEIIECTBA ONPEACICHHON TEM-
nepaTypsl IUTABICHUS W CKPBITOH TEIUIOTHI ILIABIICHHUS
JeTKO 0OHApYXHUBAETCS, YTO OHO HE MPHHAMAJICHKHUT K Ha-
CTOSILWM TBEpAbIM Tenam. [1pu HarpeBaHMM OHO MOCTE-
IICHHO pa3Msrdaercs U 0e3 pe3Koro nepexoja npespara-
eTcs B JKUJAKOCTh. S| BCIIOMHHAKO, YTO B KOHIIE MEPBOM
Bemrkoii BoWHEI HaM B BeHe BhIaBaiiy, B Ka4E€CTBE 3a-
MeHMTeNs Kode, BelecTso, noxoxee Ha acdansT. OHO
O6bUTI0 CTONB TBEPAO, YTO I TOro, 4ToObl pa3pyOUThb
HEOONBIION KHPNMYUK HAa KyCKH, TpebOBanoCh MOJIOTO
WIA TOTIOPHK, W TOTAa OOHapyXHBAJCSA TIISHIEBUTHIMH,
pakoBUCTHIN pa3noM. OJHAKO C TEYEHHEM BPEMEHH OHO
BeJIO ce0S KaK JKHUAKOCTb, INIOTHO 3alONHAS HHKHIOK
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TJIABA V. OBCYIKJEHHE ¥ NPOBEPKA MOAEIU JEJILBPIOKA

4acTh COCY/d, I'/ie Bbl UMEIM HEOCTOPO)XXHOCTb OCTABUTh
€ro Ha mapy AHCi.

HenpepriBHOCTE ra3000pa3sHoro H )UAKOTO COCTOsM-
HMS — XOpOLLIO U3BECTHBII QakT. Bpl MokeTe nepeBecTd
B JKHAKOCTb KaXIBIH ra3 0e3 pe3koro nepexona, n3dpas
nOyTh «B 00XOI» Tak Ha3biBACMOH KPUTHYECKON TOUKH.
Ho MBI 31echk He GynemM yriay6isaTees B 3TOT BOIIPOC.

42

Mg pazo6panu TakuM o6pa- Pazinuue, KOTOpOe
30M B NPUBEICHHOH BBILIE CXEME AeHCTBHTEJbHO CY-
BCE, 32 HMCKIIOYEHHEM TIJIaBHOrO, IUECTBEHHO
a 3TO TIABHOE 3aKJIIOYAETCS B TOM,
9TO Mbl XOTHM PaccMaTpHUBaTh MOJIEKYJYy Kak TBEPAOE
TE€NO = KPUCTAILI.

OCHOBaHHEM /TS 3TOTO CIIYXKHT TO, YTO aTOMBI, 00-
pasylonme MoieKyIy, OyJAeT 11 KX MHOTO Y MaJIo, Coe-
JHEHBI CHJIaMH TOYHO TaKOM e IMPHPOAbI, KaK U MHOTO-
YHCJICHHBIC ATOMBI, U3 KOTOPBIX TIOCTPOCHO HACTOSIICE
TBEPJOE TeNO, KpucTaul. Monekyna obnanaeT Takou ke
TBEPJOCTBI0 CTPYKTYPHI, KaK M KPHUCTALI. BCIOMHHUTE,
YTO U8 3TOH )K€ CaMOM TBEPAOCTH Mbl UCXOAUM B 00B-
SICHCHUY TIOCTOSIHCTBA reHa!l

JleicTBUTENLHO BXXHO B CTPYKTYpE MaTepHH, CBSI-
3aHBI T1 MeXIy coboil aromsl ['eliTnep-JIOHAOHOBCKUMH
CHJIaMH, ONPEACTAIONMMH CTa0HIBHOCTS KpHCTALTHYC-
CKOH CTPYKTYDBI, WIIH HET. B TBepoM Tene u B MoJIeKyJie
OHHM cBfA3aHbI. B rase, coctodiieM U3 eJMHUYHBIX aTOMOB
(HammpuMep B PTYTHBIX Mapax), HET. B rase, cocrosiuem
W3 MOJICKYJI, aTOMBI ITONOOHBIM 00pa3oM CBSI3aHBI TOJIBKO
BHYTPH MOJIEKYJI.
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YTO TAKOE XHA3Hb C TOYKU IPEHHAS PHUIHKA?

43

MaJieHBKYI0 MOIEKYTy MOXK- ANepHOAHYECKOoe
HO Ha3BaTb «3apOJBIILIEM TBEPHO- TBEpIOE TEJI0
ro tenay. Mcxons w3 takoro ma-
JICHBKOTO TBEPIOr0 3apojbllia, OYEBHAHO, BO3MOXHO
IpeICTaBUTL ceOe /Ba pa3UYHBIX IIyTH IOCTPOCHUA
Bce OonpIMX M Oonplmmx accormaruid. OOUH — 3TO
CPaBHMTEBHO OJHOOOpa3HBIA MyTh MOBTOPCHHUSA CHOBA
M CHOBA OJHOM U TOM k€ CTPYKTYpHI B TPEX HANPaBJICHU-
ax. TakuM mmyTeM pacter Kpucrami. Pa3 nepHoauyHoCTh
YCTaHOBMJIACh, TO YXK€ HET OMNpPEACICHHOHM TI'PAHULIbI
U1 pa3Mepa Takoro arperara. JIpyros nyte — 3TO IO-
cTpoeHue Bce Ooniee U Gojiee YBEMMUUBAIOLIETOCs arpe-
rara 6e3 CKy4HOI'0 ME€XaHH3Ma MTOBTOPEHU. ITO Ciayyan
Bce Oonee u Oosiee CI0XKHOH OpPraHMYECKOH MOJIEKYJbI,
B KOTOPOM KaXIbIi aTOM, KaXKJas rpyIia arOMOB UTPaeT
HHAMBHIYAIBHYIO POJIb, HE BIIOJHE PABHO3HAUHYIO POJIM
JAPYTUX aTOMOB H rPyIn. MBI MOKeM COBEPIIEHHO TOUHO
Ha3BaTh 3TO 00pa30BaHHUE aCPUOAHYCCKUM KPUCTALIIOM
WJIHM TBEPIBIM TEJIOM W BHIPA3UTh HAlly TMIIOTE3Y CIOBa-
MH: MBI nonaraem, 94To reH Wik, MOXKET OBITh, LIEJTOE XPo-
MOCOMHOE BOJIOKHO! mpezcTaBiaseT cobo0 anepHoauye-
CKO€E TBEPAOE TEIIO.

44
Yacro cnpawvsany, Pa3sHoobpa3noe colep-
KaK Takas KpolleyHas 4Ya- IKaHMe, C:KaToe B MH-
CTHYKa BeIeCTBA — SJApO HHATHOPHBIH WnGp

! To, 4TO OHO OTIMYAETCA BBICOKOH THOKOCTDIO, HE MOXKET CIy-
KUTDH BOIPAMKCHHCM; TAKOBA e ¥ TOHKAS MEIHAs IPOBOJIOKA.
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TIABA V. OBCYXJIEHHE H ITPOBEPKA MOJIEJIH AEJIBBPIOKA

OILIOIOTBOPEHHOIO Ai1ia — MOXKET BMECTHTh CIOXHBIA
mMGpOBaIBLHBINA KOJ, BKIIOYAMOIINI B ceOs Bce Oyamy-
mlee pasBuTHE opraHuszMa? XoOpOoIIO YHOpSAAOYEHHOE
00beAMHEHHE aTOMOB, HaICTICHHOE OCTATOYHOM YCTOM-
YHBOCTHIO (IS JUIMTEIHHOrO COXPAHEHUS CBOCH ymops-
JIOYCHHOCTH, MPEACTABJIAECTCA €IUHCTBEHHO MBICITHMOMN
MaTepUanbHOH CTPYKTYpOH, B KOTOpoW pa3HooOpasHe
BO3MOXHBIX («H30MEPHBIX») KOMOMHAIUN HOCTATOYHO
BEJIMKO, YTOOBI 3aKII0YaTh B CcO€ CIIOKHYIO CHCTEMY
«JIeTepMHUHALUID B IIpeienaX MUHUMAJIBLHOTO MPOCTPaH-
cTBa. JIeHCTBUTEIBHO, HE HYXHO OCOOEHHO O0OJIBIIOrO
KOJIHYEeCTBA aTOMOB B TaKOH CTPYKType, 4ToObl 00e-
CIICYUTH NO4TH Oe3rpaHHYHOE YHCIIO BO3MOXHBIX KOM-
Ounauuii. [l npuMepa BcriomHute 00 azdyke Mopse.
JlBa paznuyHBIX 3HaKa, TOUKAa U THUPE, PACIIONOXECHHBIE
B [IPaBUJIbHBIE FPYMITEI HE DoJiee YeM 1o YeThipe, 03BO-
10T 00pa3oBaTh TPUALATH pazIMYHBIX OykB. Temeps,
eciu Obl BBl B N00ABJICHHE K TOYKE ¥ THPE NPUMEHHIH
TpeTUi 3HAaK W B3sUIM IPyINsl HE Oonee 4eM Mo JecArsb,
BbI MOrnH Okl 00pa3zoBate 29 524 pa3nuyHbIX «OyKBbBIY;
C MATHIO 3HAKAMU U IPYMNIIAMU JI0 25 KOJIMYECTBO «OYKB»
6yzer 372529029846 191405. MoxHo 6bu10 651 BO3-
pa3uTh, YTO ITO CPABHEHHE HETOYHO, MIOTOMY YTO 3HAKH
Mop3e cocTodr U3 pa3IMyHbIX KOMOMHAIMH (HanpUMep,
. U ** —) U TakUM 00pa3oM OHM CIyXaT MNOXOM
aHajiorued M30MepHH. YTOOBI YCTpaHUTHh ATy HETOY-
HOCTB, BBIOEPEM H3 TPETHLETO MIPUMEPA TOTBKO KOMOHHA-
1i¥H, ¥MEIONIME TOYHO 25 3HaKOB M POBHO IO 5 3HAKOB
KaXXIOTO HAMEYEHHOro Tuna (5 Touek, 5 TMpe u T. 1.).
I'pyOblii HoACYET AAET KOIMYIECTBO KOMOHHALIMHA, paBHOE
62 330000000000, rae HynH B paBo#i 4aCTH CTOST BMe-
cTo udp, KOTOphIE 51 HE AaN cebe TPy/1a BHIYHCIIUTD.
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YTO TAKOE XKH3Hb C TOYKHU 3PEHUA PH3UKH?

Koneuro, B ACHCTBUTENBHOCTH JANEKO HE «KaX-
nash» KOMOMHAUMs TPyINNnb aTOMOB OyIeT NpeicTaBiIATh
BO3MOXXHYIO MOJeKyjay; Gonee TOro, He MoxeT OBITH
U pe4x O TOM, YTOOBI 1idp ObUT BHIOPAH NMPOU3BOJIBLHO,
TaK KaK ¢ poBaIbHBIA KO AOKEH ObITh OJIHOBPEMEH-
HO (akTopoM, BeI3BIBarOUMM passutue. Ho ¢ apyroii
CTOpPOHBI, BEIOpPaHHOE B MPUMEPE KOJHIECTBO «aTOMOBY
(25) Bce-Taku elle O4EeHL MaJlo, U MBI UMETH ACJIO JINIIb
C MPOCTEHIIHMM CITy4aeM pacloONOKEHUS B OHY JTUHUIO.
MBI TOJIBKO XOTEJIH MPOWILTIOCTPUPOBATD, YTO NMPEACTa-
BHB ceOe reH B BHIE MOIEKYIIBI, MbI HE MOXKEM CUMTAaTh
HEMBICIIUMBIMH TOYHOE COOTBETCTBHE MMWHHATIOPHOTO
MHQPOBATLHOIO KOAA Upe3BBIYAHHO CIO)XKHOMY U clie-
UGHYECKOMY IIIIaHy Pa3BUTHA, a TAKXKE H COJEPKAHUE
B HeM (paKkTOpOB, peaTM3yIOIuX 3TOT IUIaH.

45

Tenepb, Haxkonen, nepeii- CpaBHeHue ¢ PpakTa-
JeM K CPaBHEHHMIO TEOPETHHECKOH MH: cTelleHb YCTOi-
KapTHHel ¢ OWOJOrMYecKMMH YHBOCTH; NpephbIB-
daxramu. [TepBeiii ecrecTBeHHBIH  HOCTH My TANHH
BOIIPOC: MOXET NN dTa KapTHHA
OEUCTBUTEILHO OOBSCHWTH HaOMIOAEMYI0 HAMH BBICO-
Kyto cTenessb nocrosycrsa? IlpueMneMsl u noporossie
3HA4YCHUS TPeOyeMoll BeTHYHHB — MHOTOKpATHbIE MPO-
U3BEJCHHA CpeHel TeIoBOM d3Hepruu k7, HaxoaaTcs Jin
OHH B IpeAeniax, U3BECTHBIX U3 OOBIYHON XuMuH? 31O
TPUBUAIBHBIA BOMPOC; Ha HErO MOXHO OTBETHTb YTBEP-
OUTEIBHO, U HE 3arnsaapiBas B Tabmuusl. Cpok KH3HU
MoJeKyJ mo0oro BemecTBa, KOTOpoe XHMHK CriocoOeH
U30JMpOBaTh NpH [JaHHOM TeMmIeparype, HOMKEH NpH
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IJIABA V. OBCYXKJIEHHE U ITPOBEPKA MOJAEJIH AEJBEPIOKA

3TOH TEMIIEpaType H3MEPATHCA IO KpaiiHel Mepe MUHY-
TaMHu. (3TO ellle CKa3aHO MATKO; KaK IPaBHJIO, UX CPOK
XM3HU ropazno 6omnbme.) Takum ob6pa3oM, HOPOroBbie
3HAYCHHUS, C KOTOPHIMH CTAJIKUBAETCS XHUMUK, HEH30€XK-
HO MMEIOT MMEHHO TOT MOPANOK BEIWUYUHBI, KOTOPHIA
HYXEH, YTOObI 00BACHUTH MPaKTHYECKH JIIOOYIO CTENeHb
TIOCTOSTHCTBA, C KaKOM MOXET CTOJKHYThCS OHojor; ubo
Mbl IOMHUM U3 § 34, 4TO NOPOry, BappbUPYIOILHE BHYTPH
TpaHuIl OKOJIO 1:2, MOTYT 00€CIIEYHTh CPOKH JKU3HU, 10-
CTUTAIOMINE OT AOJIEH CeKYHIB! O JIECATKOB THICAY JIeT.
Ho no3BosibTe MHE HaOMHHUTH LUGPHI 1 OCIEAYIO-
mux ccouiok. OtHowenus W/kT, ynomsiHyThie Ajsi NPH-
Mepa B § 34, a uMeHHO

—IiV— =30; 50; 60,

kT

1
/II0T COOTBETCTBEHHBIE CPOKH XKH3HH = CEK, 16 mecs-

1eB, 30 THIC. JIeT, YTO OTBEYAET IPU KOMHATHOH TeMiepa-
Type MOPOrOBHIM BEIUYHHAM

0,9; 1,5; 1,8 3nekTpOH-BOMNBT.

Cnenyer 0OBACHUTh €AUHHULY «3JEKTPOH-BOJIBTY», YA00-
HyI0 X GH3MKa, IOTOMY 4TO OHA2 MOXET OBITH Clena-
Ha HarmsAHO#H. HanpuMmep, Tpetse uncio (1,8) o3Hayaer,
YTO 3NIEKTPOH, YCKOPSEMBIH HANpPSXKEHUEM OKOJO JBYX
BOJIbT, UMeNI OBl KaK pa3 JOCTATOYHYIO IHEPTHUIO, YTO-
Obl BRI3BAaTh MYTEM yJapa [epexol K APYrod CTpyKType.
(111 cpaBHEHHS yKaxy, 4To 6atapes OObIYHOrO KapMaH-
HOro ()oHapHKa UMEET HaIlpsHKEHHE 3 BONBTA.)

OTH coobpaXkeHus AealoT HOHATHBIM, YTO U30MEP-
HOE M3MCHEHHE KOH(QUTrypammu B ONpPEACICHHON 4acTH
HAaIIEH MONEKYJIbl, IPOU3BEICHHOE CIy4alHBIM OTKIIOHE-
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YTQ TAKOE XKH3Hb C TOUKH 3PEHNSA ®H3NKH?

HHEM B BEIHYNHE BUOPAIMOHHOM 3HEPTHM, MOXKET JeH-
CTBUTENHLHO OBITH JOCTATOYHO PEAKUM COOBITHEM, YTO-
OBbI HCTOJIKOBHIBATHCSA KaK CaMOITPOHM3BOJIbHAS MYTalus.
Taxum 06pazoM Mbl 0OBACHIEM, C TTOMOIIBIO NPHHIIUIIOB
KBaHTOBOIH MEXaHHKH, HAaHOOJIee YIUBUTEIbHYIO OCOOCH-
HOCTb MYTalli#, OCOOEHHOCTb, BIIEPBBIC IIPHBJIEKIIYIO
BHMMaHUE ne-PpH3a, 4 IMEHHO TO, YTO OHH OKa3bIBAOT-
s «CKauK00Opa3HBIMK» H3MEHEHUAMH 0e3 HAJTU4HSA IIPO-
MEXYTOUHBIX (OpM.

46
YCTaHOBUB, HYTO e€CTe- YCTOHYHMBOCTL IeHOB,
CTBEHHas YacToTa MyTalui HNPOIIeANIHX ecTe-

YBEJIHYMBAETCA Pa3lMYHBIME CTBEHHBIH 0TGOD
BU/IaMH HOHM3HPYIOLIHX JIy-

4el, MOXHO ObL10 Obl JyMaTh, YTO CaMa 3Ta €CTECTBEH-
Has 4acToTa ONpPEeAesAeTCS PAAHMOAKTUBHOCTLIO IOYBBI
H BO3JyXa U KOCMHUYECKMMH Jyduamu. Ho KOIHM4ecTBeH-
HOE CPaBHEHHE C pe3yJIbTaTaMH JICHCTBHA X-Ty4yeH Mmoka-
3bIBAET, YTO «ECTECTBEHHOE U3IYYCHHUE)» CIHMIIKOM Clia-
60 ¥ MOXET OBITH OTBETCTBEHHO TOJBKO 33 HEOONBLIYIO
4acTh €CTECTBEHHOH CKOPOCTH MYTAlIHOHHOIO IMpoLec-
ca.

Ecnw npusnarte, 9To HaM nmpuUxoguTcs OOBACHATH
pEIKHE ECTECTBEHHbIC MYTAUH CITy4aHHbBIMU Ko1e6aHH-
SIMH TEILTOBOTO BIDKEHHA, TO MBI HE JOJDKHBI OCOOCHHO
YOUBIATHCS, YTO MPUPOAA CyMeJIa MPOBECTU TOHKHI BHI-
60p NOPOTOBHIX BENUYMH YHEPTHH, HEOOXOIUMBIX, UTOOBI
caenaaTh MyTanuy peakuMu. 6o MBI yxxe panbiie B 9THX
JIEKIMAX MPHIUIH K 3aKJIFOYECHHIO, YTO YacTble MyTallHH
6pu OBl maryOHbl Uit 3BoONMH. UHINBHIYYMBI, 1O-
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IJIABA V. OBCYKJAEHHE U ITPOBEPKA MOJEJIA AEJTbEPIOKA

Ty4aromuye MyTeM MyTalldi TeHHbIe KOH(PUIYpalun He-
JIOCTATOYHOM YCTOHYMBOCTH, UMEIOT MaJIO IIAHCOB Ha TO,
9TO0BI MX «YJIbTPapauKaIbHOE», OBICTPO MyTHpYIOIIIEE
JOTOMCTBO MPOCYIIECTBOBANIO H0iaro. Bug myrem ecre-
CTBEHHOTO 0TOOpa OyaeT 0CBOOOXKIATHCS OT HUX ¥ TAKUM
00pa3oM HAKOILIATh YCTOWYHBEIC TEHBI.

47

Ho B otHOmIeHHH MyTaHToB, WHOraa MyTaHThl
MOSIBJISIFOIUXCSA B OKCIIEPUMEHTAX MEHee YCTOHYHBBI
II0 CKPEIIMBAHUIO H OTOMPAEMBIX
HaMU JUTA H3YYEHHS UX [MOTOMCTRA, Y HAC, KOHEYHO, HET
OCHOBaHHi 0XH/aTh, YTO OHH BCe OyAyT NPOSABIATH Ta-
KYI0 e BBICOKYIO cTabuibHOCTh. 00 oHH eule He Oplan
«UCTBITAHBI», 3 €CITH U OBUIH, TO B AMKHX MOMYJISALUAX
OKa3aJIMCh «OTBEPTHYTHIMI» BCIEICTBHUE CIIMILIKOM BBHI-
COKO¥M MyTabunbHOCTH. BO BCSIKOM Cilydae, HAC COBCEM
HE YAMBIAET, 4TO ACHCTBHUTEIIFHO HEKOTOPBIE M3 3THX
MYTaHTOB OOHApyXHBAIOT OoJjiee BBHICOKYIO MYTaOHIIb-
HOCTb, YeM HOPMAJIBHBIE «TUKHE» TEHBIL.

48.

Jto maer HaMm Bo3MOXx- Temneparypa Bianser
HOCTh IIPOBEPHUTH Hally (GOp~- Ha HEYCTOHYHBBIE FeHbI
MyJIy MyTaOWJIBHOCTH, KOTO- MEHbIIE, YeM Ha yCTOii-
past uMena BHI; YHBBIE

= 1T

(HamOMMHAI0, YTO £ — 3TO BPEMS OXKHUIAHUA JJI MyTaLuU
¢ noporoM 3Hepruu W). Ml cipamiuBaeM: Kak OyJeT u3-
MCHATHCS ! B 3aBUCHMOCTH OT TeMIilepatypsl. U3 npenbi-
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YTO TAKOE KA3Hb C TOUKH 3PEHHUA @U3UKHA?

aynied GopMysbl MbI JIETKO HAXOIUM C XOPOIIMM MpH-
OmDKEHUEM OTHOIICHHE 3HAYCHUA ! TPU TEMIEpaType
7+10 x 3Ha4enuIo f npu Temneparype T

z 2
T+ ~10# /kT
s €

Iy

TToCKONIBKY MOKAa3aTeNb OTPULIATENCH, OTHOIICHHE, eCTe-
CTBEHHO, OKa3bIBACTCH MEHbIIE eANHUIbI. Bpems oxuma-
HHMS YMCEHBINAETCS C MOBHILEHHEM TEeMIepaTyphbl, MyTa-
OunbHOCTH Bo3pacTaer. Ho 3170 MoXeT OBITh MPOBEPEHO
U ISHCTBUTENRHO ObLIO MpoBepeHO Ha Myluke Drosophila
B IIpeZieNiax TeMIEpaTyppl, KOTOPYIO BBIICPKHBAET 3TO Ha-
cexkoMoe. Pe3ynpTaTr ObUT Ha NEPBHIA B3MJIAJ yIAUBUTEIb-
HbIM. Husxas MyTaOWIBHOCTh NUKHX TE€HOB OTUYETIIMBO
BO3pOCIa, HO CPABHUTEIBHO 661COKAs MyTaOMIIBHOCTD, Ha-
Onrofaomasca Y HEKOTOPHIX YK€ MYTHPOBABIIHX I'€HOB,
BO3pOCHIa 3HAYUTEIHHO MEHBINE. DTO KaK pa3 TO, 4Yer0 Mbl
OXXMJAeM NP CpaBHEHUH HaluXx AByX ¢opMyn. bonbmas
senuuHa W/kT, TpeOyemas cornacHo mepBoit Gpopmyie,
4TOOBI cenath ¢ 00pIINM (YCTONYUBBIMA I'eH), 00YCI0BUT
MaJIyl0 BEJIMYMHY OTHOLICHHS, BBIYUCIIEMOTO TO BTO-
po#i popmyiie, TO ecTh, HHAa4YE TOBOPA, ONPEACITHUT CYIIE-
CTBCHHOE YBEIWYEHHE MYTAOWIBHOCTH C MOBBHIICHUEM
TEMIEPATypbl (JCHCTBUTENBHBIE BEIMYUHBI OTHOLICHUA,
TNO-BHAMMOMY, JIEXaT NpHOIM3UTENsHO Mexay '/, u '/,
OOparHyio BenuuuHy, 2.— 5, B OOBIYHON XUMHYECKOH pe-
aKImy Mbl Ha3biBaeM Kod(pdunuenroM Banr-I'odda).

49

Oo6parumcs Temepp Kk Myta- Kakum o0pasom
LMOHHOMY TeMMy TOJ BIMAHHEM X-AY4YH BhI3bIBaA-
X-IIyueid. Mbl yXKe MPHIILIH K 3aKI0- 10T MYTAlMio?
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ITIABA V. OBCYXXJIEHME U ITPOBEPKA MOJIEJIHM JEJIbBPIOKA

YEHUIO Ha OCHOBE DKCIIEPUMEHTOB IT0 CKPEIMBAHHIO, UTO,
BO-HEPBHIX (M3 MPONOPUHOHATBLHOCTA MYTAllHOHHOTO
TEMIIA ¥ J03b1), MYTALlHMIO BLI3LIBAET HEKOTOPOE €UHUY-
HOE COOBITHE; BO-BTOPBIX (M3 KOJIMYECTBEHHBIX TaHHBIX
M U3 TOTO (aKTa, YTO MyTaLHOHHBIH TEMIN ONpeAeNsIeTcs
001Ieii INTIOTHOCTBIO MOHHM3AIUY U HE 3aBHUCUT OT JIJIMHBI
BOJIHBI), YTO 3TO €IMHUYHOE COOBITHE TOJDKHO OBITH HO-
HHU3aLMEN UM CXOHBIM IpoteccoM. YTobs npou3BecTH
cnenu(puIecKyo MyTaluIo, 3TOT IPOLECC JOLKEH MpPo-
HCXOAHMTb BHYTPHM OIIPENEICHHOTO 00beMa pa3MepoM
TOJIBKO 0KOJIO 10 aTOMHBIX paccTosiHui B Kyoe. Cornacho
HalIEMY MPEACTaBICHHUIO, SHEPTHs JIJis IPEOA0IEHHA 110-
pora J0JDKHA ObITh MMOJTyYeHa M3 3TOr0 B3phIBONOA0OHO-
0 Mpouecca HOHU3ALHMH WM BO30YKICHMA. 51 Ha3bIBao
€r0 B3pPBIBONOAOOHBIM, IOTOMY YTO 3HEPIUs, IOTpaYecH-
Has B OJHOHM HOHM3alUM (MoTpavyeHHas MOOOYHO, HE ca-
MHM X-Iy4OM, HO BTOPUYHBIM JIEKTPOHOM, KOTODPbII OH
o0pazyer), XOpollio U3BeCTHA M CPaBHUTEIILHO OIPOMHA,
paBHAACH 30 31EKTPOH-BONIBTAM.

Ota 3HEprus AOJDKHA NPEBPATHTLCA B YPE3BbIYAM-
HO YCHJIEHHOE€ TEIUIOBOE JBH)KCHHE BOKPYI TOYKH, IJI€
MpPOU3GILIET B3PHIB, U PACTIPOCTPAHUTHCS OTCIOA B popme
«TEIIOBOI BOJHBIDY, TO €CTh BOJHBI HHTEHCHBHBIX KOJIC-
Ganwuii atoMoB. To, YTO dTa TEIIOBAs BOJIHA €Ie CII0Cco0-
Ha nepeath TpeOyeMyo MOPOroByIO FHEPTHIO OT OAHOTO
JI0 IBYX 3JIEKTPOH-BOJIBT Ha CPETHUI «PaZyC NEHCTBUD)
OKOJIO JECSITH aTOMHBIX PACCTOSHHH, ABJISETCS BIOJHE
MBICTHMBIM, XOTS HEIpexyOeKaeHHbIH (PU3HK, MOXET
ObITD, M IIpe/IcKa3an Obl HECKOJIBKO MEHBIIHI pafinycC Aei-
cTBus. Bo MHOTHX ciy4asx pe3ynbraT B3pbiBa NIPUBENET
HE K YNOPAJOYEHHOMY H30MEPHOMY IEPEXOny, a K Mo-
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YTO TAKOE )KH3Hb C TOYKH 3PEHUS ®U3UKH?

!

BPEKICHUIO XPOMOCOMBI, K TIOBPEXKICHHIO, KOTOPOE CTa-
HET CMEpTENbHBIM JUI1 OpraHu3Ma (JICTAalIbHBIM), €CIH
MyT€M HCKYCHOI'O CKpEIMBaHHS yIAIUTh HENOBPCKIEH-
HOT'O IIApTHEPA (COOTBETCTBYIONIYIO XPOMOCOMY BTOPOTO
Habopa) ¥ 3aMECTUTH €ro MApTHEPOM (XPOMOCOMOH Ke),
0 KOTOPOM H3BECTHO, YTO COOTBETCTBYIOIIMH I'€H Y HETO
TAKOKE BBI3BIBAET cMepTenbHBIH 3¢ dekT. besycnorHo,
3TOr0 HAZ0 OXXHMIATh, U 3TO AEHCTBUTEIHHO B TOUHOCTH
¥ Habmoaercs.

50

Hemnorue npyrue oco- HMx BJaHsiHHE He 3aBH-

OEHHOCTH, €CJM Y HE MOTYT CHT OT CAMONPOH3BO.Ib-
ObITb MPEACKA3aHBl M3 Ha- HOH MYTaleJIbHOCTH
PHCOBAaHHOM BBILIE KapTUHBI,
TO BCE€ )K€ JIETKO NMOHATHHl. Hanmpumep, HEYCTOHMYHUBBIM
MyTaHT He oOHapyxuBaeT 0oJiee BBHICOKOTO MYTAI[HOH-
HOI'O TEMIIA II0J| BIHMIHUEM X-IIyYCH, em YCTOMYHBBII
MmyTaHT. Ho umes B BUy, 970 B3pHIB JaeT 3Hepruwo B 30
3JIEKTPOH-BOJIBT, Bbl, KOHEYHO, IIOUMETE, YTO HE COCTa-
BUT O6onbLIOro pasnuyus, Oyaer au tpebyemas HOporo-
Bajg JHEPIrus HeMHOro Oonblue WIM HEMHOIO MEHBIIE,
ckaxeM, 1 umu 1,3 BonbTa.

s1

B HekoTopbix cinydasx OOpaTuMbie MyTalMH
nepexol usydaics B 000ux Ha-
NpPaBJICHUSX, CKaXKeM, OT «IUKOT0)» reHa K ONpeAEIeHHO-
My MYTaHTHOMY T'eHY H 00paTHO, OT MyTaHTHOTO K JHUKO-
My. B 2Tux cimydasx ecTECTBEHHBIH TEMII MyTHPOBAaHHA
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IJIABA V. OBCYXXJEHHUE ¥ TPOBEPKA MOJEJIA JEJbBPIOKA

WHOTJa IOYTH OJMH M TOT )€, @ HHOT/Ia BeChbMa pa3iu-
yeH. Ha nepBoiii B3rIsag 3T0 NPEACTaBIACTCA CTPAHHBIM,
MOTOMY YTO MOPOr, KOTOPHIl Haj0 MpeoaoneTh, Kas3a-
Joch Obl, OTMH M TOT ke B oboux cimydasx. Ho, koHed-
HO, TaKO€ TOJIOKEHHE HENb3s CUMTATh 00A3aTeNbHBIM,
MIOTOMY YTO TIOPOT JOJIKEH U3MEPATHCS OT JHEpreTuye-
CKOTO YPOBHS HCXOJHOM KOHPUTypamyu, a 3TOT YPOBEHb
MOXeET OBITh Pa3IMYHBIM JUI AUKOTO M MyTaHTHOTO T€HA
(cMm. puc. 12 Ha ctp. 88, rue / OTHOCHTCS K TUKOMY TEHY,
a 2 K MYTaHTHOMY, MEHbIIas YCTOIYMBOCTH KOTOPOIO
u3zobpakaercs Toraa 6osee KOPOTKOH CTPENKOH).

B nenom, s mymaro, «mozens» JlennOproka jgocra-
TOYHO XOPOIIIO BBIAEPKUBAET MPOBEPKY, M €€ UCHOJB30-
BaHME B JAIbHEHIIUX PACCYKACHUSAX BIIOJIHE OIpaBAa-
HO.
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I''IABA VI

YIHOPANOYEHHOCTD,
HEYINIOPATOYEHHOCTB H SHTPOIIUA

Nec corpus mentem ad cogitan-
dum nec mens corpus ad motum,
neque ad quietem nec ad aliquid (si
quid est) aliud determinare potest.
Spinoza,

Ethica, P. 111, Prop. 2'.

52

Paspemmire MHe Bep- 3amedare/lbHbIH  00-
HYTHCS K MNocineaHel (paze ImMHH BLIBOA H3 MOJeH
§ 44, B KOTOpOHl A WBITAICH
OO0BSICHATH, YTO MOJIEKYJIApHas TeopusA IeHa cjaenaia,
BO BCAKOM CjIydae, BIOJHE MBICIUMEIM, «YTO MHHHA-
TIOPHBII TP TOYHO COOTBETCTBYET BECHMA CJIOKHO-
MY U crenupUIEeCKOMY IUIAHY PA3BHTHA U KaKHM-TO 00-
pa3oM COAEepKUT (PaKTOPH, peallu3yIouiie 3TOT IJ1an».
Xopowo, HO KaK oH Aenaet 370? Kak nepeiiTa ot «mblc-
JUMOCTU» K 1eHCTBHTENLHOMY TTIOHUMaHUIO?

Monekynasapras Moaens JlenbOproka B ee cosep-
HIeHHO o0mel (opMe He COMEPKUT, BUAUMO, HAMEKOB
Ha TO, KaK J€HCTBYET HaclieACTBEHHOE BelecTBo. U B ca-

' Hu Temo He MOXKET ONpPEAENATh LYY K MBIIIJICHHIO, HU Ay1lia
HE MOXET ONPEIeNSTh TEJIO HH K ABHXKEHUIO, HH K MMOKOK, HH K
4eMy-Iubo APyromy (€ciu TONBKO €CTh YTO-HHOYIhL TaKOE), —
Cnunoza, Ituka, u. II1, Teop. 2.
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THABA VL YIIOPAJOYEHHOCTb, HEYIIOPAJJOYEHHOCTh
H OHTPOIINA

MOM JieTie, 1 HE O)KHJAl0, 9TOObI OT PHU3NKOB B Oivkaii-
meM OyAylieM Ha 3TOT CYeT MOIVIM OBITh HOJNyYEHBI
CKOJBKO-HUOY b TIOAPOOHBIE CBENCHNS. Y CIIEXH B pellle-
HHY 3TOH mpobJieMbl ecTb H, s yBepeH, OyayT mpojaon-
KaTbCA, HO B O0NACTH OMOXUMMH W TIPH PYKOBOISIIEH
posu GU3HOJIOTHN Y TEHETUKH.

Hukakux geTanbHbIX JAHHBIX O (QYHKIHOHUPO-
BaHUM T€HHOTO MEXAHU3Ma HENb3A W3BIEYH M3 CTOML
001ero onucaHus ero CTPYKTYphl, KAKOE NaHO BHIMIC.
Jt10 AcHO. W1 TeM He MEHee, KaK 3TO HH CTpPaHHO,
BCE X€ MUMEETCH OJHO 00llee 3aKIOYEHHE, BHITEKAIO-
1iee U3 Hero, 1 OHO-TO, NPH3HAKCH, OBLIIO €JMHCTBEH-
HOI NpHuMHOHN, NOOyAMBILEH MEHs Hamucarbh 3Ty He-
OONBIIYIO KHUTY.

N3 obmeid kapTuHBI HACICICTBEHHOTO BEIECTBA,
HapucoBaHHOU [{ennOprokoM, cienyer, 4To KHBas MaTe-
pHs, x0T U He u3beraer ACHCTBHS «3aKOHOB (U3UKUY,
YCTAHOBJICHHBIX K HACTONIEMY BPEMEHH, NIO-BUIMMOMY,
3aKiouaeT B cebe A0 CHX NOP HEM3BECTHBIE «IpYrHe 3a-
KOHBI ()H3HUKHY», KOTOpbIC, OJHAKO, pa3 OHH OTKPHITHI,
JIOJDKHBI OYIyT COCTAaBHTh TAKY0 K€ HEOTHEMIIEMYIO

4acTh 3TOH HAYKH, KaK U IIEPBBIC.
\

53
DTa JOBOJBLHO TOHKAA LENb YIOPAXOYEHHOCTD,
paccyxJeHudl TpyaHa Ui TIOHH- OCHOBAaHHas Ha

MaHHS BO MHOTHX OTHOLICHHAX. «YHOPAJOYEHHO-
Bce nocnenyromue crpanuipl no- CTH»

CBAILICHEI TOMY, YTOOBI CHCIATH €€

sicioii. [lpensapurensho, rpy6o, HO HE COBCEM HEBEPHO
OHa MOXET OBITh U3JI0XKeHa TaKUM 0Opa3oMm:
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YTO TAKOE XH3Hb C TOYKH 3PEHUA ©®HU3NKU?

B niepBoii rinaBe Obi10 00BACHEHO, YTO 3aKOHBI HH-
3UKH, KaK MBI MX 3HAeM, 3TO CTATUCTUYECKHE 3aKOHBI'.
OHH cBs3aHBI ¢ €CTECTBEHHOI TeHACHUUEN Bellel nepe-
XOJUTh K HEYNOPSA0YECHHOCTH.

Ho nnst Toro, 4ro0bl NPUMHPUTE BBICOKYIO YCTOH-
YYBOCTh HOCUTEJICH HACIEICTBEHHOCTH C MX MAaJlbIMU
pasMepaMu U OOOWTH TEHICHIHIO K HEYNOPAJOYECHHO-
CTH, HaM MPHIUIOCh «HM300peCcTH MOJEKYIy», HEeoObId-
HO GOIBIIYI0 MOJIEKYY, KOTopas A0JDKHA OBITH Ie/ieB-
POM BBICOKO AuGEpEHIHPOBAHHON YIIOPSAA0YEHHOCTH,
OXpaHsAeMOl BONIIEOHOH MaNOYKOH KBAHTOBOM TEOPHH.
3aKOHBI CITy4alHOCTH He 00eCLEHHBAIOTCA 3TUM «H30-
OpeTeHHeM», HO U3MEHAETCS UX nposiBIeHue. PH3HK XO-
POLIO 3HACT, YTO KJACCHUECKHE 3aKOHB! (DU3UKH MOIHU-
($HUUHpPYIOTCA KBaHTOBOMH TeOpHeit, 0COOEHHO NMPH HU3KOH
Temreparype. ITOMy UMEETCsi MHOTO IpuMepoB. JKu3ub
NPEACTABIACTCS OAHUM H3 HUX, OCOOCHHO yAHBHTEINb-
HbIM. JKu3Hb npencTaBiaseT coboil yrnopsaJodyeHHOE U 3a-
KOHOMEPHOE MOBE/IEHUE MATEPHH, OCHOBAHHOE HE TOIEKO
Ha OJHOW TECHACHIIMH HEPEXOAUTH OT YNOPSIOUYCHHOCTH
K HEYTOPAA0UEHHOCTH, HO HaCTMYHO U Ha CyIIECTBOBa-
HUHM YIOPSAOYCHHOCTH, KOTOpas TOAJEP)KHBAETCS BCE
BpEMSL.

Jis duszuka — HO TONBKO JUIs HETO — S HAJEIOCh
NOSCHUTDH CBOKO TOUKY 3PEHHA CJI0BaMH: )KMBON OpraHi3M
NpEJCTaBIsIETCS MAaKPOCKONMYECKOH CUCTEMOM, YacTuy-
HO NpHOMDKAIOMIEHCS B CBOMX HPOSIBJICHUAX K YUCTO
MEXaHUIECKOMY (IO KOHTPAcCTy ¢ TEPMOAMHAMHYECCKHIM)

' VIBepaaaTh 3TO B COBEPLICHHO 00IIEH (GOPME OTHOCHTETBHO
«3aKOHOB (hpy3UKH» OBLI0 ObI, MOXKET GBITh, CITUIIIKOM BbI3EIBAIO-
UM, DTOT IYHKT Oynet obcyxnaarbes B r1ase VI
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ITIABA V1. YHOPSAOYEHHOCTD, HEYTIOPSITIOUEHHOCTH
H 3HTPONHA

HOBEJICHUIO, K KOTOPOMY CTPEMSATCS BCE CHCTEMBI, KOT-
Jla TeMIeparypa NpubImKaeTcs K aOCOIIOTHOMY HYIIIO
1 MOJIEKYJIApHAsl HEYTIOPS0YCHHOCTh CHUMAETCSI.

Hedus3uky noOKaxkeTcs TPYAHBIM  IIOBEPHUTH,
410 OOBIYHBIE 3aKOHBI (PU3HKH, KOTOPHIE OH paccMaTpu-
BaeT Kak oOpaszel] HEHapyIIUMON TOYHOCTH, JOJDKHEI
OCHOBBIBATHCS HA CTATUCTHYECKON TCHICHIIUH MaTEpUHU
MEPEXOIUTh K HEYNMOPANOYCHHOCTH. S manm MpHMepEl
sToMy B rnaBe 1. OOmMM npuHIUNOM 34ECh SABJISETCA
3HameHuThI Bropoit 3akon TepMomuHaMuku (pUHLMIT
SHTPOIHH) U €r0 CTOJNb JXe 3HAMEHUTOE CTaTHCTHYECKOE
obocHoBanue. B §§ 54—58 g momeiTaroch JaTh Oeribiid
O4YEepK HPIJIOKEHUS IPHHLUMIA SHTPONMHU K OCHOBHBIM
0COOEHHOCTSIM TIOBEJICHHS >XHBOTO OpTraHHU3Ma, 3a0biB
Ha MOMEHT BCE, YTO HM3BECTHO O XPOMOCOMax, Haclel-
CTBEHHOCTH H T. [I.

54

Yro sBnsercs xapakTepHoH 2KuBoe BelecTBO
qeproii xu3Hu? Korna mbel roso- mu3feraer mepexoia
PHM IPO KYCOK MaTEpHH, YTO OH K PaBHOBECHIO
xuBoi? Korma o mnpojgomxkaer
«menatb 4ro-aubo», IBUraThbes, OOMCHHUBATHCS Belle-
CTBaMH C OKPYXaroIeH cpefioi u T. ., — M BCE 3TO B Te-
yeHue 6ojiee JONroro BPEMEHH, YeM MO HAIIMM OXKHJa-
HUAM MOT OBl JIENaTh HEOMYIIEBICHHBIH KYCOK MaTepUH
npu MoNO0OHBIX ke ycioBuAX. Eciin HEXHBYIO CHCTEMY
W30/UPOBATh WM TOMECTHTh B OJHOPOIHBIE YCJIOBHS,
BCSIKOE JBW)XEHHE, OOBIYHO, OUEHb CKOpPO IpeKpala-
eTcsl B pe3yJbTaTe PasjMYHOIO POAa TPEHUI; Pa3HOCTH
MEKTPUIECKUX WM XUMHUYECKHX IOTCHIIMAJIOB BHIPaB-
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YTO TAKOE KH3Hb C TOUKH IPEHUS PUINKHA?

HHBAIOTCS, BELECTBA, KOTOPbIC HMEIOT TEHACHIMIO 00-
pasoBbIBaTh XMMHMUYECKHUE COEAMHEHHs, 00pa3yloT uX,
TEMIIEpaTypa CTAHOBUTCA OXHOOOpa3Ho# Gnaromaps Tte-
mionpoBoaHocTH. 1locne 3Toro cucrema B L€JIOM yraca-
€T, IPeBpaILAeTCs B MEPTBYIO HHEPTHYIO MacCy MaTE€pHH.
JLOoCTHrHYTO HEU3MEHHOE COCTOSIHHE, B KOTOPOM HE BO3-
HUKaeT HUKAKUX 3aMETHBIX COOBITHI.

®du3KK HA3BIBAET 3TO COCTOAHMEM TEPMOJHMHAMH-
YECKOro paBHOBECHS WIIH «MaKCHMAITLHOU SHTPOMUNY.

IIpakTH4ECKH COCTOSHHE 3TOr0 poja OOBIYHO JO-
cTMraeTcs oueHb ObicTpo. TeOopeTHYeCKH OHYEHb YacTO
3TO eiie He abCONMOTHOE PaBHOBECHE, ellie He JeHCTBH-
TeJNbHBIH MaKCUMyM 3HTponuu. Ho okoHYaTenpHOE mpu-
OnM>keHue K paBHOBECHIO TIPOUMCXOUT O4EHb MEJICHHO.
OHo MoOXeT moTpedoBaTh Yachl, TOAbI, CTOJIETU... [la-
JTUM OMH MIPUMED, — HOPHMeEp, B KOTOPOM IPUOIIHKEHNE
HJET elle O4€Hb OBICTPO: €Clld CTaKaH, HaIOJTHEHHBIH
YHCTOH BOJOW, ¥ IPYTOii, HANOJIHEHHbIM NOACTIAIEHHON
BOJIOH, MMOMECTUTH BMECTE B TE€PMETHUECKU 3AKPBHITOM
sIUKe MU MOCTOSHHON TeMmepaTrype, TO CHayala Ka-
JKETCS, YTO HUYETO HE IPOUCXOUT, U BOSHUKAET BIIEYaT-
JIeHUE TIOJIHOTO paBHOBecHs. Ho 1yepes 1eHp WIHM OKOJIO
3TOr0 CTAHOBUTCS 3aMETHBIM, KaK YHCTas BOJA, BCIEH-
ctBUe 6oJice BHICOKOTO JaBJIEHUS €€ I1apOB, IOCTEIIEHHO
ucnapseTcs U KOHIEHCUPYETCs B pacTBope caxapa. [lo-
cnenHui nepenuBaeTcs 4epes kpad. Tonbko mocse Toro
KaK 4MCTas BOAA WCHAPUTCS MOJHOCTBIO, CaXxap JOCTHUI-
HET CBOEH LIETH — PaBHOMEPHO PacIpeeIUTCs N0 BeeH
JNOCTYIHOM XUJIKON BOZE.

DTH KOHEUHbIE ITANbl MEIJICHHOrO IMPUOIIMIKEHUSA
K PaBHOBECHUIO HUKOTAA HE MOriau Obl ObITE TPHHATHI
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ITTABA VI. YIIOPAJOYEHHOCTD, HEYIIOPAJOYEHHOCTb
H OHTPOHNUA

3a XHU3Hb, © Mbl MOXXCM npeHeﬁpe% HMH 3J€Ch. A yiio-
MUHA O HUX C TCIbIO OrpajuTth cebst oT OOBHHECHUS
B HCTOYHOCTH.

55

HmeHno B cuny T10ro, OHO NHTAETCH «OTPH-
YTO Opranu3M uideraer Obl- HATEJbLHOI IHTPONHEH»
CTpOTO Iepexo/ia B HHEPTHOE
COCTOSIHHE «PaBHOBECHA», OH U KAXKETCS CTONb 3arajjoy-
HBIM: HACTONBKO 3araJJ0YHBIM, 4TO C JPEBHEHIINX Bpe-
MeEH YeJI0BeYeCKast MBICIIb AOMycKana, 0yIro B OpraHus-
Me JCHCTBYeT Kakas-To CIenHaabHas, He (uzndeckas,
CBEPXBECTECTBEHHAs cuna (Vvis viva, YHTeIeXus); HEKO-
TOpBIE IPUACPKUBAIOTCS ITOT0 MHEHHS U A0 CUX IIOP.

Kax sxe >xuBo¥f opranusM uzberaer nepexoja K pas-
HoBecuto? OTBeT npocT: 61arofaps eae, MUTHI0, ABIXaHUIO
4 (B clydae pacTeHUH) aCCHMWALMHK. DTO BBIpAXaeTcs
CIICIMANILHBIM TEPMUHOM — MeTabomm3M. I'pedeckoe cio-
BO PETOPGAAE 03HaUaeT — nepemeHa Wi ooMeH. OOMeH
qero? IlepBoHayanbHO, €3 COMHEHWUs, MMOAPa3yMEBAICS
obmeH BemecTB (HampuMep, MO-HEMEIKH MeTabomu3M
— Stoffwechsel') Ho npeacraBisieTcs HENEOCTHIO, ITO-
OBl CylIeCTBEHHBIM OBLT HMEHHO 00MeH BewecTB. JIro0oi
aToM a30Ta, KUCJIOPOJa, CEPBI U T. JI. TaK )K€ XOpPOLU, KaK
moboi 1pyroi Toro xe poaa. Yro Morio 6s1 ObITh JOCTHT-
HyTO UX oOMeHOM? B mpoiuioM HexoTopoe BpeMsi Haiiie
JMXO0OMBITCTBO YOBJIECTBOPSIIA YTBEPKICHHEM, YTO MBI
IIUTACMCS 3Heprue. B HEKOTOPBIX cTpaHax (I HE IIOMHIO,
to 5y B ['epmanu, To mu B CHIA, mim B 06eHx) BBl MOT-

! BykanbHo — 0OMeH BewecTs. — [Ipum. nep.
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YTO TAKOE KHU3Hb C TOYKH 3PEHUA PUIUKH?

JI1 HAWTH B PECTOpaHaX KAPTOUKU-MEHIO, YKa3bIBAIOIIUE
B J00aBieHUE K LIEHE CONEp)KaHUe SHEpPruM (KaJopHil-
HOCTB) B Ka)XA0M Omone. Hedero u roBopuTh, 4TO €Cian
HIOHUMATh 3TO OYKBAJIbHO, 3TO TaKas ke Hesenocts. 6o
BO B3pOCJIOM OpraHH3MeE COIEPKAHNE IHEPTUH TaK JKeE IM0-
CTOSIHHO, KaK H cojepxanue Matepun. M Tak kak Kaxzpas
KaJIopysi, KOHEYHO, UMEET Ty K€ LIEHHOCTb, YTO M Jirobas
Apyras, TO HENb3s OHATh, YEMY MOXET MOMOUb IIPOCTON
0OMEH 3THX KaJIOpHH.

Uro ke TOr/ia COCTaBJET TO APAroleHHOE HEYTO,
cojJiepaKaliieecss B HAIIEH MMUIIE, YTO IIPEeJOXpaHsAeT Hac
ot cmeptu? Ha 310 nerko orBetuts. Kaxcablit mpouecc,
sBJICHHE, COORITHE — HA30BHTE ATO, KaK XOTHUTE, — KO-
pode roBops, BCE, YTO MPOUCXOAUT B MPUPOJE, O3HAYAET
yBEIIMYEHHE JHTPOIIUH B TOH YaCTH MUpa, [I€ 3TO MPOHUC-
xoauT. Tak ¥ )XMBOH OpraHu3M HENpPEPHIBHO YBEINYHBA-
€T CBOIO DHTPOIUIO — WJIH, TOBOPS MHAYeE, IPOU3BOUT
MOJIOKUTEIBHYIO SHTPONHIO M TaKUM o0pa3oM npubin-
HKAETCs K OMAacHOMY COCTOSHMIO MakCHMMAaJIbHOM 3HTpO-
MM, KOTOpoe mpeAcTaBigeT coborw cMmepTb. OH MOXKET
M30€rHyTh 3TOTO COCTOSIHHA, TO €CTb OCTAaBaThCA JKHU-
BbIM, TOJIKO NTyTEM MOCTOSIHHOTO M3BIICYEHUSI U3 OKpY-
JKAIOIIEeH ero cpelibl OTPHIATEIBHOM SHTPOIIUH, KOTOpast
npeAcTaBnseT cobOi HeuTo BeChMa IOJIOXKHTENBHOE,
KaK Mbl ceddac yBuauM. OTpHLIATEIbHA JHTPONUA —
BOT TO, Y€M OPraHu3M mnuraercd. Wimm, utoObl BRIpasuTh
3TO MeHee Mapaf0KCaAIbHO, CYIECTBEHHO B METa00IN3Me
TO, YTO OPraHu3My yAaercs ocBoOoxnaTh cebs or Beeit
TOM JHTPONHHU, KOTOPYHO OH BBIHYXKJCH HPOH3BOIUTH,
10K OH JKHB.
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ITIABA V1. YHOPA AOYEHHOCTbS, HEYIIOPS JOMEHHOCTD
H SHTPOIIMSL

56

Yro Takoe osHrponma? Pa3- Yro Takoe 3HTpO-
peuuTe CcHavyana OMYEPKHYTh, NHA?
4TO 3TO HE TYMAaHHOE IIPEACTaBIIe-
HUE WU ufaed, a usMepumas Qu-
3MYECKas BEJIMYMHA, COBEPUIICHHO Takas ke, KaK JUIMHA
CTEpXKHS, TeMIleparypa 000t TOUKH TeNna, CKpbITas TEILIo-
Ta TUIaBJICHUS JAaHHOTO KPUCTAJLIA WIH YAEIbHAas TEIUIOEM-
KOCTb r000ro JaHHoro Beuiectsa. [Ipu abcomoTHOM Hyne
Temneparypsl (rpyoo — 273° C) surponus ar000ro Beue-
CTBa paBHa Hy10. Ecnu BBI HepeBoMTe BEIIECTBO B JII000OE
JIPYTO€ COCTOSTHHE MeUIEHHBIMH, OOpaTUMBIMH, MAJICHbKH-
MH 3TanaMH (1aKe €CITH IPH ITOM BEILIECTBO U3MEHUT CBOIO
(GU3NYECKYIO WM XMMHUYECKYIO [IPUPOY WITH paclaieTcs
Ha JIBe WK OOJBILIee YMCTIO YacTel pa3imaHoro pu3n4ecko-
IO WJIM XUMHYECKOIO XapaKTepa), TO 3HTPONUs BO3PACTaET
Ha BEJIMYUHY, BEIYHCIIAEMYIO IIyTEM ACICHUS KK 101 MaJIOH
NOPLMH TEIIa, 3aTPAYMBACMON BO BPEMsI 3TOM NpoLeTypHl,
Ha abCOMOTHYIO TEMIIEPATypy, TIPU KOTOPOH 3TO TEILIO 3a-
TpaueHo, — M ITyTEM CYMMMPOBAHUS BCEX ITUX MaJIbIX BE-
mae? Hamprmep, Korja Bbl paciuIaBisieTe TBEPIOE TENO,
TO SHTPOIHS BO3pAacTaeT Ha BENWYUHY TEIUIOTHI IUIABIICHHS,
JIeJIEHHOW Ha TeMIlepaTypy MpH TOUKe IUIaBlieHHsA. Bbl BU-
JMTE U3 3TOr0, YTO €AMHMIA, KOTOPOH U3MepsieTCs SHTPO-
s, ecTh Kan/°C (COBEPIIEHHO TaK ke, KaK KaIopHs ecTh
€IMHMUIIA TeIUIa WIM CAHTUMETP €CTh ¢AWHULIA JUTHHBI).

57

51 ynomsiHyn 310 TexHH- CTaTHCTHYECKOE3HA-
YEeCKOe Ompe/e/ieHHe TIPOCTO YeHHe IHTPONHH
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YTO TAKOE XKH3Hb C TOUKH 3PEHHUSA ®U3HKH?

JUISL TOTO, YTOOBI OCBOOOIUTH SHTPOIHIO OT TOH aTMoC-
(heps! TYMaHHOM 3arajOYHOCTH, kompoﬁ €€ 4acTo OKpYy-
xawT. ['opa3zno 6onee BakHa [ HAC CBA3b SHTPONHU
CO CTaTHUCTUYECKOH KOHUENUUEH YIOPAZOYEHHOCTH
¥ HEYITOPAJOYEHHOCTH, CBSI3b, OTKPBITAs UCCIICIOBAHMSI-
mu bonbriMana U I'n66ca mo craTucTHdeckor (u3uKe.
Omna TarKe ABNACTCS TOYHOH KOMHUYSCTBEHHOW CBA3BIO
M BBIpaXaeTcs

sHTponus = k log D,

roe k — ectb Tak Ha3plBaeMas KOHCTaHTa bonbrimana
(=3 - 2883 x 107 kanopwmii/°C), u D — KOJIHMYECTBEHHAS
Mepa aTOMHOH HeYNOPSAA04EHHOCTH B pacCMaTpUBAEMOM
Tene. Jlath TouHOE 00bSICHEHHE 3TOH BeIU4UHbI D B Kpar-
KHX X HETEXHHYECKMX TEPMUHAX TOYTH HEBO3MOXKHO. He-
YNOPSA0YEHHOCTh, KOTOPYIO OHa BBIPaXKaeT, 4acThI0 CO-
CTOUT B TEIUIOBOM ABUIKEHHUH, HaCTHIO B TOM, YTO aTOMBI
¥ MOJIEKYJIbI Pa3HOTO COPTa CMEIUUBAIOTCS YHCTO CITy4dai-
HO BMECTO TOT0, YTOOBI OBITH NOJHOCTHIO Ra3IeTIEHHLIMY,
KaK B HEZIaBHO MTPUBEIECHHOM NIPHMEPE MOJIEKYIIEI caxapa
U BOJbl. YpaBHEHHE BonpTiMaHa XOpOIIO HILTFOCTPHPY-
ercs 3tuM npuMepoM. IlocreneHHoe «pacpocTpaHeHHe»
caxapa BO BCeH JOCTYNHOH BOJE YBEIMYHUBAET HEYIOPS-
NOYEHHOCTH D ¥ no3TOMY (MOCKONBKY norapudm D Bo3-
pactaetr BMecte ¢ D) yBenuuuBaeTcs W dHTponus. Tawoke
COBEPILEHHO SICHO, YTO BCAKUI NPHUTOK TeIJia YBEIUYH-
BaeT HHTCHCHBHOCTH TEILTOBOIO ABMXKEHHUA, TO €CTh, HHA-
1e roBops, ysenuuyusaet D U TakuM 00pa3oM NOBBIIIAET
SHTPOIIHIO; YTO 3TO UMEHHO TaK U €CTh, 0COOEHHO SCHO,
KOrJa BBl paciulaBsieTe KPUCTALI, IOCKOJIBKY BBI IPU
9TOM pa3pyllaeTe H3SIIHOE U YCTOMYMBOE PacloJIONKe-
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IJIABA VL. YHIOPAAOYEHHOCTH, HEYIIOPS JOYEHHOCTD
H 3HTPOIINA

HHE aTOMOB HJIM MOJIEKYJI U IpeBpaniaeTe KpuCcTauinye-
CKYIO PELIETKY B HEIPEPHIBHO MEHAIOIIEECS CIy4aiHOe
pacmnpesieneHue.

H3onupoBanHas cucTeMa MM CHCTEMa B OJHOPOA-
HBIX YCIIOBUSX (KOTOpBIE JJIS HAIIMX PACCYXKICHUHN Tyd-
mie BKJIIOYUTh KAaK 4acTh PacCMaTpUBaeMON CHCTEMbI)
YBEJIMYUBAET CBOIO DHTPOMHUIO U 60JIce Ui MEHEee ObICTPO
NpHONKACTCS K HHEPTHOMY COCTOSIHHIO MaKCUMaJIbHOH
SHTPOIMH. MBI Y3HaeM Tenepb B 3TOM OCHOBHOM 3aKOHE
($u3MKH ECTECTBEHHOE CTPEMIIEHHE BeLIeH MPUOIKaThCA
K Xa0THYECKOMY COCTOSHHIO (TO YK€ caMoe CTPEMIICHHUE,
KOTOPOE BBIABIAETCA Y KHUT B OMOJIMOTEKE HITH Y CTOTIOK
OyMar U pykomnucedl Ha MUCBMEHHOM CTOJE), €CINH Mbl
HE NPEnsTCTBYeM 3TOMY. (AHAIOroM OecIopAI0oUHOMY
TEIUIOBOMY JBH)KCHHIO B JJAHHOM Cydae CIY>KUT Hallle
ITOJIb30BaHHE STHMH NpeaMeTaMu 0e3 3a60ThI O TOM, 4TO-
Ob! KJIaCTh MX Ha3aJ Ha HaJIeXKAI}e MEeCTa.)

58

Kak MOxHO 05110 061 Opranusanus, MOIXEPKH-

BBIPA3UTH B TCPMUHAX CTa- BaeMas MOyTeM H3BJieve-
THCTHUECKOH TEOPHH Ty HHA «yHOPSAOYEHHOCTH»
YOMBUTENBHYIO  CIOCO0- M3 OKPY:KAIOMEeH cpebl
HOCTb JKMBOI0 OpPraHU3Ma,
C MIOMOIIBIO KOTOPOH OH 33JCPKUBACT MEPEXO K TEPMO-
JUHAMHYECKOMY PaBHOBECHIO (CMepTh)? MBI BbIlLE CKa-
3anu: «OH MUTAeTCs OTPULIATENBHON SHTPONHEI», Kak Obl
npuBieKkas Ha ceOs ee TMOTOK, 4T00bl KOMIICHCHPOBATH
3TUM YBEJIMYECHHUE SHTPOIIUHM, HPON3BOAUMOE UM B IIPOLIEC-
C€ JKH3HH, U TaKUM 00pa3oM MOJ/IEPKUBATh ceOs Ha I0o-
CTOSHHOM H JOCTaTO4YHO HU3KOM YPOBHE SHTPOIIMH.
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YTO TAKOE KH3Hb C TOYKH 3PEHHSI ®PU3HUKH?

Ecnu D ectb Mepa HeynopsJ04eHHOCTH, TO 06pat-
Has BennuyuHa 1/D MOXXeT paccMaTpHBaThCs KaK npsMast
Mepa yropsiioueHHocTH. Ilockoneky aorapudm 1/D ects
TO K€, YTO OTPULATENBHbIH JIorapudM D, MBI MOXXEM Ha-
mucaTh ypaBHeHue bosnbTiiMaHa TakuM 06pazom:

— (euTponus) = k log (1/D).

Tenepp HEyKIIOXEE BBIPAKECHUE «OTpULATEIbHAS
SHTPONHA) MOXKET OBITh 3aMEHEHO JIyYIIMM: IHTPOIHS,
B3ATass C OTPULIATEILHBIM 3HAKOM, €CTh caMa 10 cede
Mepa yIopsao4eHHOCTH. Takum o0pa3oM, CpeACTBO, IpU
TIOMOIIY KOTOPOT'O OpraHK3M NoAepKHUBAET ceds mocTo-
SHHO Ha JJOCTAaTO4YHO BBICOKOM YPOBHE YIIOPSAAOYEHHOCTH
(= AOCTaTOYHO HU3KOMY YPOBHIO SHTPOIUH), B ACHCTRY-
TEJILHOCTH COCTOUT B HENPEPHIBHOM M3BJICYCHHH YNIOpS-
JOYEHHOCTH M3 OKpY’Karoulei ero cpelibl. ITO 3aKiioue-
HHE MEHEE N1apaZioKCaIbHO, Y4EM OHO KaXKETCS Ha [EPBIH
B30, CKOpee ero MOXHO YNPEKHYTb B TPUBHAIBHO-
cTi. B camom gene, B ciydae BBICHIMX JKMBOTHBIX MBI
JOCTaTOYHO XOPOWO 3HAaeM TOT BHJ YNOPSIOYEHHOCTH,
KOTOPBIM OHM MHUTAIOTCs, 2 UMEHHO — KpaklHe XOpoIlo
YIOPSA0UEHHOE COCTOSIHHE MaTepUH B OoJiee Hiin MeHee
CIIO’)KHBIX OPTaHHYECKHX COEIUHEHUAX, CIY)KalMX UM
MUIIEBBIMHU BelecTBaMy. Ilocrie HCIob30BaHus )KUBOT-
Hbl€ BO3BPALIAIOT 3TH BEILECTBA B OYEHb JErPaIypOBaB-
meit opMme, OIHAKO HE BHOJHE ACTPAAMPOBABIICH, Tak
KaK UX ellle MOryT ynotpedasts pacrteHus. (/s pacre-
HHiA COOCTBEHHBIM MOLIHBIM HCTOYHHKOM «OTPHUATENb-
HOM 3HTPOIHH» CITY>KHUT, KOHEYHO, COTHEUHBIHA CBET.)
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FTTABA VII

OCHOBAHA JIK ’KU3Hb
HA 3AKOHAX ®U3UKH?

Si un hombre nunca se contradice,
sera porque nunca dice nada.
Miguel de Unamuno'.

39

B oroit mocnenuer B oprammsme  caenyer
rmaBe s X04y SICHO IIOKa- OXHMJIATh HOBBIX 3AKOHOB
3aTh, YTO BCE H3BECTHOE
HaM O CTPYKTYpe )XKUBOTO BEIIECTBA 3aCTABILIET OXKMIATD,
9TO JAEATENLHOCTh >XMBOrO BEIIECTBA HENB3SA CBECTH
K 0ObIYHBIM 3aKOHaM ¢u3uku. U He noTomy, 4To nMeeTcs
Kakas-HHOyIp «HOBas CHIa» UM YTO-TUOO elue, yupas-
JISFOTIIEE TIOBEACHUEM OTAE/IBHBIX aTOMOB BHYTPH JKHBO-
r0 OpraHu3Ma, Ho IIOTOMY, YTO €r0 CTPYKTYpa OTJIHYAET-
Csl OT BCETO U3Y4YEHHOT0 HaMH A0 CHX 1op B Hu3ndeckon
nabopatopun. I'py6o roBops, MHKEHEp, 3HAKOMBIH paHee
TOJIBKO C TEIUIOBBIMH MAIIHHAMH, OCMOTPEB 3JIEKTPOMO-
TOp, OyAET rOTOB IPHU3HATH, YTO €My IMOKA €Ile He IO-
HSTHBI TIPHHIAIBI, COTJIACHO KOTOPhIM MOTOp paboTaer.
OH HaiiieT Melb, 3HAKOMYIO €MY B KOTJIaX, HO HCIIOJb-
30BaHHYIO 3€Ch B (POpME INIMHHBIX-UTHHHBIX TPOBOJIOK,
CKPYYEHHBIX B MOTKH; JK€JI€30, 3HAKOMOE €MY B phlyarax,

! Ecnu 4enoBek HHUKOTZAA HE MPOTHBOPEYHUT cebe, TO MpHUHHA
nonxHa ObITH B TOM, 4TO OH (PAaKTHYECKM HHKOrIAa HHYETO HE
rOBOPHT. — Muzysns de Ynamyno.
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4TO TAKOE KH3Hb C TOUKH 3PEHWA PUINKHU?

OpychiX M MApOBHIX LUIMHAPAX, a 3/ICCh 3aNOIHSAIONIEE
cepeanHy OOMOTOK W3 MeOHOM npoBojokd. OH npuaer
K 3aKJIIOYCHHIO, 4TO 3TO Ta XK€ camasi MeJb H TO e CaMoe
KeNe30, MOAUMHAIOMIMECS TEM KE CAMBIM 3aKOHaM IpH-
ponsl, ¥ OyzxeT B 3ToM mpaB. Ho ogHOro pa3nuyus B KOH-
CTpyKIMU OyneT yxe AOCTaTOYHO, YTOOBI OH OXHIA
COBEPIIEHHO Apyroro npuHuuna padorsl. OH HE CTaHeT
OJ03pPEBATh, UTO 3JIEKTPOMOTOP NIPUBOIUTCA B JBHKE-
HHE IyXOM, TOJBKO MOTOMY, YTO €0 MOKHO 3aCTaBHUTh
Bpam@arbcsa 0€3 KoTjia ¥ Mapa MpoCcThIM MOBOPOTOM BbI-
KJIFOYaTeJIs.

60

PasBepTeiBanne  coObiTuit O030p mMoJiokKeHHS
B JKH3HEHHOM LUKJE opraHmsMa B OHOJIOrMH
0o0HApy>KUBaeT  yJAHUBHUTEIIbHYIO
PETYJISIPHOCTh ¥ YNOPSAAOYEHHOCTh, HE MMEHOILUE cede
PaBHBIX CPEIH BCETO, C YEM MBI BCTPEYAEMCH B HEOJY-
[ICBJICHHON MaTtepud. Mbl BHIUM, YTO OPTaHU3M KOH-
TPOJIHMPYETCA B BBICHICH CTEIIEHH XOPOIIO YHIOPSIOYEH-
HOI1 I'PyNINOH aTOMOB, KOTOpasi COCTABISAET TOJILKO OYEHb
HE3HAYATENILHYI0 9acTh OOUIEH MacChl KaXKJIOH KICTKH.
Bonee Toro, Ha OCHOBaHHMM CO3[aBLICHCS Yy HAC TOUKH
3pEHHUS HA MEXaHU3M MYTauuii Mbl NPUXOJIUM K 3aKIIOYe-
HHIO, YTO TEpEMELICHHUE BCETO JUIIb HEMHOTMX aTOMOB
BHYTPH I'PYIIIBI «YNPABIAIOMIUX ATOMOBY 3apOAbIIICBOM
KJIETKH JIOCTATOYHO JUIsi TOTO, YTOOBI BBI3BAaTh BEChbMa
OnpeAcIeHHOE U3MEHEHUE HACIEACTBEHHBIX NMPH3HAKOB
6onbuioro macmrada.

3710, BEpPOATHO, Haubonece HWHTEpeCHBIE (AKTHI
U3 TeX, KOTOPbIC HayKa OTKPhUIA B HALIK JHH.
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TJIABA VII. OCHOBAHA JIH KH3Hb HA 3AKOHAX ®HU3INKH?

MBb1 CKJIOHHBI IPU3HATH MX B KOHIIE KOHIIOB HE CTOITh
yXXe HENpHEMJIEMBIMH. Y TUBUTENIbHAsE CIOCOOHOCTb Op-
raHU3Ma KOHLIEHTPHUPOBATh Ha cebe «MOTOK NOPAJKay,
n3beras Takum oOpa3oM nepexofa K ATOMHOMY Xaocy, —
CMOCOOHOCTh «TIUTH YIIOPAAOYEHHOCTHY H3 IMOAXOAAIIEH
cpebl, 0-BUAUMOMY, CBfA3aHa C MPHUCYTCTBHEM «arle-
PHOINYECKUX TBEPIBIX TEN», XPOMOCOMHBIX MOJEKYII.
[Mocnennue, 6e3 COMHEHUS, NPEACTABNAIOT HAUBBICIIYIO
CTEICHb YIOPAIOYECHHOCTH CPEed U3BECTHBIX HaM acco-
uanuii atoMoB (0osee BBICOKYFO, YeM y OOBIMHBIX IIe-
PHOIMYECKUX KPHCTALIOB) B CHIY TOH MHIUBHAYANIbHOU
POJH KaXJIOTO aTOMa ¥ KaXXAOT0 pajiiKajia, KOTOPYIO OHU
3/1€Ch UTPAIOT.

['oBopst KpaTKO, Mbl BHAMM, YTO CYIIECTBYIOIIAA
YIOPAIOYEHHOCTDh MPOSIBIIAET CIIOCOOHOCTh MOANEPKH-
BaTh cama ceOs W NPOU3BOAHTL YNOPANOUYCHHBIC ABjIC-
HUA. DTO 3BYYHT JOCTATOYHO YOSAUTENBHO, XOTS, HAX0AA
3TO yOenuTeNbHBIM, MBI HECCOMHEHHO HCXOJIMM M3 OIIbITa
COLMANbHBIX OpraHU3alvi W JPYTHX SABJICHUH, OMUparo-
LIVXCs HAa aKTUBHOCTb OpraHu3MoB. 1103ToMy MOeT no-
Ka3aTeCs, 4TO MOJIyYaeTCsA HEYTO, MOJOOHOE TOPOTHOMY

KpyTy.

61

Kak 051 T0 HU Ob1310, HO ciie- O030p MOJI0KEHHS
AYET CHOBA U CHOBA TOTUEPKHYTL, B (PH3HKeE
yTO A8 (PU3MKa ITO TONOKEHHE
TIeN1 KaXeTCs HE TOJBKO HEBEPOATHBIM, HO H UpE3BbhIUaii-
HO BOJIHYIONIIMM, IIOCKOJIbKY OHO HE MMEET MpeleIeHTa.
Bonpexu oObIYHBIM NPEACTAaBICHUAM PETYISAPHOE Teye-
HHE COObITHIA, yIIpaBisieMoe 3aKoHaMH QU3HKH, HUKOTa
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YTO TAKOE ’KHU3Hb C TOUKH 3PEHUA OU3HKU?

He OBbIBACT CIECTBMEM OQHOM, XOPOLIO YHOPSAAOUEHHON
IPYyIIBI aTOMOB (MOJIEKYJIbI), €CJIH, KOHEYHO, 3Ta IpyIina
aTOMOB HE IOBTOPSIETCSI OTPOMHOE YHCJIO pa3, KaK B Ie-
PHOIUYECKOM KPHCTAalUIE WM B XUAKOCTH, WU, HAKO-
Hell, B ra3¢, KOTOPBhIE COCTOAT K3 OOJBIIIOro KOJNMYECTBa
OJIMHAKOBBIX MOJICKYII.

Jlaxxe Korga XuMHUK UMeeT AEJI0 ¢ 0YEHb CIIOXHOMN
MOIIEKYJIOH in Vitro, OH BCETJa BCTPEYaeTCsa C OTPOMHBIM
KOJIMYE€CTBOM OJIMHAKOBLIX MOJIEKYJ. K HUM IpHJIOXKHMBL
ero 3akoHbl. OH MOXET cKa3aTb BaM, HAIPUMED, YTO 4e-
PE€3 MUHYTY IIOCJIE TOTO, KAK HAUHETCS OTpeIeNICHHAst pe-
aKlys, MONOBUHA BCEX MOJIEKYJ POpearupyer, a mocie
BTOPOM MHUHYTHI TO € [POU3OHAET ¢ TpeMs YeTBEpTS-
mu Monekys. Ho Oyzaer nu onpeneneHHass Monekyna —
€CJI MPEATIOIO0KUTD, YTO BBl MOXKETE 33 HEH MPOCIETUTh
— HaxOIWTbCA CPEIU TEX, KOTOpbIE MPOpearupoBaliy,
WIH CPEAH TEX, KOTOPhIE OCTAIMCH HETPOHYTHIMH, 3TOTO
OH HE CyMEET Ipe/ICKa3aTh. ITO BOTIPOC YHCTOHM Clyvaii-
HOCTH. ¢

U 3T0 HE TOJBKO TEOPETHYECKOE pACCYXIEHHE.
M&I BoBce He BCET1a HECTIOCOOHBI HabmoAaTh cy b0y OT-
JIETIbHOM MaJIEeHbKOW IPyINIbl aTOMOB HJIH AK€ €AMHHY-
Horo atoma. MHorma Mel MO3keM 3T0 caesnats. Ho Beskuin
pas, KaKk MBI 3TO [I€/1a€M, MBI BCTPEYaeMCs C ITOJIHOH Hey-
TIOPAIOYEHHOCTBIO, KOTOPas TOIBLKO B CPEIHEM U3 601b-
IIOTO YHCJIA CJIy4acB MPUBOJUT K 3aKOHOMEPHOCTH. MBI
pa3bupany yxxe IIpUMEP 3TOro B riase 1. bpoyHoBckoe
NBIDKEHHE Majlof YACTHIIbI, B3BCIICHHOM B >KHIKOCTH,
coBepIeHHO OecriopanouHo. Ho eciu nmeercs MHOTo no-
JOOHBIX YaCTHI], OHU CBOUM OECHOPAAOYHBLIM ABHKECHH-
€M JIal0T Ha4ajlo 3aKOHOMEPHOMY Mponeccy auddysuu.
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ITTABA VII. OCHOBAHA JIH XKH3Hb HA 3AKOHAX ®H3UKU?

Pacniag eqMHMYHOrO PagMOAKTUBHOTO aToMa IOJ-
Jaercss HaONIOACHUIO (OH MOCBUIAET CHApPSA, KOTOPBIH
BBI3BIBACT BHAMMOE MeEpIiaHHE Ha (JIyopecupyloleM
akpane). Ho ecnu uMeercss eMHUYHBIA PagHOAKTHBHBIH
aTOM, TO BEPOSTHBIH CPOK €T0 XKU3HH MEHEE OTIPEICIICHEH,
4YeM Yy 340pOBOro BopoObs. JeHCTBUTENEHO, — OTHOCH-
TEJIBHO 3TOTO CPOKa MOXKHO CKa3aTh TOJNBKO, YTO BCE BpeE-
Ms$i, IOKa aTOM CYIIECTBYET (2 3TO MOMKET NPOJOJIKATHCS
TBICAYH JIET), BEPOATHOCTh €ro pacnaja B CIEAYIOLIYHO
CEKYH]ly, BEJIKa OHa WJIH Mala, OCTaeTCs TOH K€ CaMO¥.
OTO O4eBUAHOE OTCYTCTBHE UHIMBHIYAIBHOH orpene-
JICHHOCTH TEM HE MEHEE JaeT B Pe3yJIbTaTe TOYHBIA 3KC-
MOHEHLHMANBHBIN 3aKOH pacnaza 0oJbIIOT0 KONIHYEeCTBA
palrOaKTHBHBIX aTOMOB OJHOTO U TOTO € BUAA.

62

B Ouonoruu mMel Bctpe- Ilopa3sHTeJNBHBIH KOH-
4aeMcCsl ¢ COBEPLICHHO MHBIM TPacT
HOJIOKEHHUEM. Enuanunas
rpymIa aToMOB, CYLIECTBYIOIIAsA TOIBKO B OTHOM 3K3€M-
Wispe, MPOM3BOAUT 3aKOHOMEpHBIE SBJICHHUSA, UyAECHO
HacTpPOEHHBIE OIHO B OTHOIICHHWH IPYIOro U B OTHOMIE-
HHUM BHEIIHEH Cpeldbl, COINIACHO YPE3BBIYAMHO TOHKHUM
3aKoHaM. S cka3al, CyLIeCTBYIOIIAas TOIbKO B OJHOM 3K-
3eMIUBApE, KOO, B KOHIIE KOHIIOB, Mbl HMEEM TIpUMED AHIa
H OJHOKJIETOYHOro OpraHu3Ma. JTO BEPHO, YTO HA MO-
CIIEAYIOMIUX CTaOHsIX Y BBICHIMX OPTaHU3MOB 3TH JK3€M-
wispbl yMHOKa0TCs. Ho B kakoit crenenn? Uto-Hubynp
Bpozae 10 y B3pocioro MIEKONHMTAlOIETro, Kak s cede
npeacrasngro. Hy 410 e: 3T0 TOAbKO OHA MHJUTHOHHAsN
TOTO KOJMYECTBA MOJIEKYJ, KOTOPOE CONEPKHUTICA B KY-
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YTO TAKOE XKHU3Hb C TOYKH 3PEHMA GPU3IUKN?

OuueckoM JroiiMe Bo3ayxa. XOTs CPaBHUTENBHO U 00be-
MHCTBIE, HO BMECTE 3TH IPYIIIBI aTOMOB 00pa3oBaid Obl
TONBKO KPOLIEYHYIO Karumo xuakoctd. M nocMmotpure,
KakuM o0pa3oM oHu pacnpenensaorca. Kaxnas knetka
JIaeT MPUIOT JIWIIb OAHOH W3 HHUX (WIH JIBYM, €CJIH MBI
OyaeM HMETh B BULY HUILIOUAMIO). [[0CKONBKY MBI 3HaEM
CHJTY 3TOrQ KPOIIEHHOrQ UEHTPANBHOTQ alapara B u30-
JHUPOBAHHOM KJIETKE, HE HAIIOMUHAOT JIM OHU HaM CTaH-
MM MECTHOTO IIPAaBHTEILCTBA, PACCESHHBIE IO BCEMY
TEny ¥ ¢ OOJIBIION JIETKOCTHIO MOJAEPKUBAIOIIHE CBA3b
onHa ¢ Apyro# Onaromaps obmeMy JUid HUX BcexX mug-
py? '

OT0, KOHEYHO, (PaHTACTUIECKOE OIUCAHHUE, MOXKET
ObITH GoJiee Moaxo/sAuiee No3Ty, yeM ydyeHoMy. OaHako
HE HYXHO IO3THYECKOro BOOOpPaKEHHUS, a TOJIBKO $C-
HOE M TpEe3BOE HAyYHOe pa3MbIIUICHHE, YTOOBI MOHSITH,
4TO MBI 3J€Ch BCTpEYaeMCs C SBJICHHAMH, PETYISPHOE
Y 3aKOHOMEPHOE pa3BePTHIBAHUE KOTOPBIX ONpPEACIIETCS
«MEXaHM3MOM, MOJHOCTHI0 OTIMYAIOMHUMCS 0T «Mexa-
HHU3Ma BeposTHocTy» ¢u3uku. M6o 3to npocro Habsnro-
maeMplid QaxT, 4TO B KaXJIOH KieTKe pYKOBOAsdIllee Ha-
Yano 3aKIOUeHO B eIMHUYIHONM aTOMHOH acCOIMaliHH,
CYIIECTBYIOUIEH TOJLKO B OJHON KOIMHMHW (WU HHOTrAA
B JABYX), M1 TaKO# jke ()aKT, YTO OHO HaNpaBIsicT COOLITHS,
ciyxxalnue obpasuom yrnopsgodeHHoctd. Hafinem nu Mbr
YAUBUTENbHBIM UM BECBMa €CTECTBEHHBIM, YTO MajICHb-
Kasi, HO BbICOKO OPTaHM30BaHHAs TPyTIIa aTOMOB CII0c00-
Ha JICHCTBOBATh TAaKUM 00Pa30M, MOJIOKEHHE OJJMHAKOBO
OecnpeueneHTHo. OHO HE U3BECTHO HUTIE 33 HCKIIIOYE-
HHUEM KHUBOTO BelecTBa. OU3NK U XUMHUK, HCCIERYS HE-
OIYLIEBJICHHYIO MaTePHIO, HUKOTJa HEe BCTpeuanH ¢eno-
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ITIABA VII. OCHOBAHA JIM 2 KM3Hb HA 3AKOHAX ®M3HKH?

MEHOB, KOTOPBIE UM IPHXOAUIOCE ObI HHTEPIIPETHPOBATD
nonoOHEIM 00pa3zoM. Takoil ciyvail emie He BO3HHUKA,
H IIOITOMY TE€OpHS HE TIOKPBIBAET €r0 — HaIlla [TpeKpac-
Has CTAaTHCTUYECKAs TEOPHsl, KOTOPOH MBI CTIpaBeIMBO
TOPIMINCH, TAK KaK OHA ITO3BOJIAIIA HAM 3ariIiHyTh 3a Ky-
JHUCHl ¥ YBHAETb, YTO MOTYIIECTBEHHBIN NOPAIOK TOHY-
HBIX (PU3HUIECKHX 33KOHOB BO3HHMKAET U3 aTOMHOH U MO-
JIEKYJBIPHOM HEYNOPAZOYEHHOCTH; TEOPHs, OTKPHIBIIAL,
uTo HauOoJee BaXHbIi, Hanbosee 00U B BCEOXBATHI-
BaOLINH 3aKOH HAPACTAHUS BHTPONHMH MOXET OBITH IMO-
HAT 0€3 CeNHaIbLHOTO AOMYIICHHUS IS JaHHOTO CiIy4Yas,
100 DHTPONHA — 3TO HE YTO MHOE, KaK CaMa MOJICKYJIsIp-
Has HEYTIOPSIOUYCHHOCTD.

63

YnopsaaoueHHOCTb, Ha- JIBa MYyTH BO3HHKHOBE-
OmonaeMas B pa3BepTHIBa- HHUHA YHOPSIAOYEHHOCTH
HUU >KHM3HEHHOrO Npolecca,

BO3HHKAET U3 HHOr0 UCTOUHMKA. OKa3pIBaeTCs, €CTh JBa
Pa3IH4YHBIX «MEXaHH3May», KOTOPbIE MOTYT HPOU3BOJIUTh
YIOPSAIOYEHHBIE SIBICHHA: «CTATUCTHYCCKUNA MEXaHHU3M,
CO3JAIOILUY «OPSIOK U3 OeCopsAAKay», U HOBBIA MeXa-
HU3M, IIPOH3BO/AIIMN «TOPSAOK U3 nopsaka». s He-
HPEB3ATOr0 yMa BTOPOM IMPUHLMN KaXeTcs 0ojiee mpo-
CTBIM, Oonee ReposATHEIM. Be3 COMHeHuS Tak 370 ¥ €CTh.
HNmenHo nostoMy u3uku OpUIM TOp/Abl YCTaHOBICHHEM
NEPBOro MPHHIKIA — «TOPAAOK U3 Oecrnopsankay, Ko-
TOPOMY B JAEHWCTBHUTENBHOCTH CJIEAYET NPHUPOJA U KOTO-
pbifi oAMH Aaer o6BbICHEHHE OTPOMHOMY pAAy MpPHPOI-
HBIX SIBJICHHH H, B IEPBYIO O4€PENb, HX HEOOPATUMOCTH.
Ho MBI He MOXeM 0XXHJaTh, YTOOBI «3aKOHBI (PU3HUKKY,
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BBIBEICHHBIE U3 3TOTO NPUHIMIE, OKA3AIUCH JIOCTATOY-
HBIMH JIJIs OOBACHEHMs IOBEIEHHUS >KMBOTO BEIIECTBA,
Hanboee yAMBHUTEIbHBIC OCOOEHHOCTH KOTOPOro, BH-
JMMO, B 3HAYUTEJIbHOW CTENIEHH OCHOBAHbI Ha IPHHITHIIE
«IOPSAOK U3 MOpsifika». Bel Befb HE CTaHETE 0XXUIATh,
YTO [IBA COBEPUICHHO pPAa3IMYHbIX MEXaHU3Ma MOTYT
00yCJI0BUTL OJHH M TOT K€ THII 3aKOHA, KaK He Oyxere
0XXHMAATH, YTO Balll ABEPHOM KITHOY 00A3aTEIBHO CMOXKET
TaK e XOpOIIIO OTKPHIBATL M IBEPU BALIETO COCENA.

Hac He m0/DKHBI TO3TOMY 0O€CKypaXkuBaThb TpPY/I-
HOCTH OOBSACHEHHS >XHM3HH C IIOMOIIBI0 OOBIKHOBEHHBIX
3aKOHOB (usuku. MO0 3T0 MMEHHO TO, Yero Cieayer
0XWIATh, UCXOAS U3 3HAHHS, IOCTUTHYTOTO OTHOCHUTEITh-
HO CTPYKTYPBI )KUBOT'O BELIECTBA. MbI TOKHBI OXKUAATD,
4TO B XKHMBOM BeLIECTBE Npeodiaataet HOBBIH THIT HU3nde-
CKOro 3akoHa. My MBI JIOJDKHBI Ha3BaTh €ro Heduzuye-
CKHM, YTOOBI HE CKa3aTh: CBEPX(PU3MUECKUM 3aKOHOM?

64 .

Her. 51 ne nymaro sroro. Ho- HoBblii npuHIHN
BBII IPUHITUI — 3TO NOJUIMHHO GH- He YYkJ Pu3HKe
3MYECKUI MPUHIKIT; HA MOU B3TIIS,
OH HE 4YTO MHOE€, KaK ONATH-TaKd MPHUHLIMI KBAHTOBOM
TeOpUHU. JIjis OOBSICHEHHS 3TOr0 MBI JOJDKHBI TIOWTH He-
CKOJIBKO JaJTbIlie U BBECTH YTOYHCHHE, YTOOBI HE CKa3aTh
yIydIleHHe, B HAllE IPEXHEE YTBEP)KACHHE, 4TO Bee (DH-
3M4ECKHNE 3aKOHBI OCHOBaHbI Ha CTATHCTHKE.

3TO YTBEpXXJEHHE, MOBTOPSBILEECS CHOBA H CHO-
Ba, HE MOIJIO HE MPHUBECTH K mpotuBopeuuto. 6o neii-
CTBHTEIILHO MMEIOTCS ABJICHUS, OTIMYUTEIBHEBIE YEPTHI
KOTOPBIX IBHO OCHOBaHbl Ha IPUHIIUIIE «IIOPAIOK U3 T0-
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pAKa» U HUYETOo, KaKETCs, HE UMEIOT OOIIIEeTO CO CTaTh-
CTHKOM WUJIH MOJIEKYJISPHOU HEYNOPSAI04UEHHOCTBIO.

CtpoeHHE CONHEYHOU CUCTEMBI, IBUKEHHE [IAHET
HOAJIEPKUBACTCA MOYTH HeorpaHuueHHoe Bpems. Co-
3BE3IME HACTOAIIETO BPEMEHH NPSMO CBA32HO C CO3BE3-
queM B 000 MOMEHT U3 BPEMEH 3IOXH ETHIIETCKHX
NHpaMHJ; OHO MOXKET OBITH INPOCJIEKEHO B MPOLLIOM
JI0 3TOro BpeMEHH H Hao00poT. Koraa ObLI paccYUTaHb
CPOKH MPEXHUX 3aTMEHUM, TO 0Ka3aJI0Ch, YTO OHU HaXO-
JISTCS. B TIOJTHOM COTJIACHH C MCTOPHYECKUMH 3aIHCIMHU
WIH Ja)X€ B HEKOTOPBIX CIIy4asX MOCIY>KWIH IS UC-
TIpaBJICHUS NIPUHATON XPOHONOruu. B 3THX BHIUKCICHU-
X He ObUI0O HUKAKOH CTaTHCTUKH, OHU OBITY OCHOBAaHBI
HCKJIFOYUTEIBHO Ha HbIOTOHOBCKOM 3aKOHE BCEMUPHOTO
TArOTEHHS.

PerynspHoe JBHXEHHE XOPOIIIUX YaCOB WU JII00O-
ro NoAOOHOr0 MEXaHH3Ma, O4EBUAHO, TAKXKE HE HMMeeT
HUYEro ob1Iero co cratuctikoid. Kopoue rosops, Bee uu-
CTO MEXAHUYECKHE SIBICHUS, IO-BUAUMOMY, SBHO H IIpS-
MO CIenyIOT NPHHLHINY «Iopaaok U3 nopsaaka». U ecnu
MBI TOBOPHM «MEXaHUYECKHE», TO 3TOT TEPMHH HaJIO I10-
HUMAaTh B MMPOKOM cMmbicie. OueHb yIoTpeOuTenbHbIH
BIY] 4acCOB, KaK Bbl 3HA€TE, OCHOBAH Ha PETY/IAPHON repe-
Jayue 3eKTPUIECKUX UMITYJIbCOB C CUIOBOH CTaHLUHU.

S mOMHIO HHTepECHYI0 MalleHbKyI0 paboty Makca
IInanka Ha TeMy «/luHaMUYECKHH M CTATUCTUUECKHH THIT
3akoHa»'. B 370 paboTe MPOBOOUTCS TOYHO TAaKOe XKe
pasnuuue, Kakoe MBI 3[4ech 00O3HAUYMIN KaK «IOPsSI0K
U3 OPSJIKa» M «IOpAAOK n3 Gecropsiaka». Llensio aToi
paboThl OBLIO NOKa3aTh, KAK MHTEPECHBIH CTaTHCTHYE-

' «Dynamische und Statistische Gesetzmissigkeit».
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YTO TAKOE JKH3Hb C TOUKH 3PEHHSA ®U3HKHA?

CKMI THIT 3aKOHA, KOHTPOJIHMPYIOtHMil coOBITHA 00bHIO-
ro mMacmTaba, CO3/jaeTcs W3 «IMHAMHYECKHX» 3aKOHOB,
KOTOpbIE, IO-BUAUMOMY, YIIPABJISAIOT COOBITHAMY MaJo-
ro Macimraba — B3aUMOJICHCTBUEM €IMHUYHBIX aTOMOB
u monekyJs. IlocmegHuii TUN 3aKOHA WMIUTIOCTPHPYETCH
MEXaHHYECKUMH SBJICHUSIMH OOJIbIIOro mMacmtada, Kak,
HaIpUMep, JBHKEHNE TIJIAHET, YAaCOB U T. 1.

TakuM 06pa3oM Oka3bIBaeTCs, YTO «HOBBIH MPUH-
LIUID», IPUHUUI «IIOPANOK H3 MOPSIKa», HA KOTOPBIA MBI
ykazanu ¢ 60bIION TOPIKECTBEHHOCTHIO KaK Ha NEHCTBU-
TEJIBHBIN KII0Y K TIOHHUMAaHUIO XH3HH, COBCEM HE HOB
s ¢usuky. Ilosunusa [Inanka paxe BOCCTaHABNMBAET
ero mpuopureT. MBI, Kaxercs, NpUOMKaeMcs K cMe-
XOTBOPHOMY 3aIUTIOUEHHIO, OYTO KITF0Y J{isi HOHUMAaHUA
JKHU3HY 3aKJII04AETCs B TOM, YTO OHAa OCHOBaHa Ha YUCTOM
MeXaHH3Me, Ha MPUHITUIE «4aCOBOTO MEXAHU3Ma» B TOM
CMBICIIE, KOTOPHIN MpHAAeT 3TOMY Bhipakenuio [lnank.
370 3aKNIOYEHUE HE NPEICTABIIAETCS HEENbIM M, Ha MOH
B3IJIAA, HE COBCEM OLIMOOYHO, XOTH €r0 U CIAEIyeT IpH-
HHAMAaTh «C OONBIION IETOTHIO COTM.

65

JlaBaiiTe TIMaTenbHO TpoaHa- JIBHIKEeHHE 4acoB
AM3HPyEeM  JIBIOKCHHE  pealbHbIX
4acoB. JTO HE YUCTO MEXaHMYECKMH (eHoMeH. Yucro
MEXaHHYEeCKUE 4achl He HYXJaIuch Obl HH B MpPYXKHHE,
HH B 3aBojic. Pa3 myIneHHbBIE B X0/, OHH IBUTATMCH OBl
Bcera. PeanbHble ke 4achi 0€3 Py KUHbI OCTaHABIIMBAIOT-
Cs JI0CJIC HEMHOTHX Y/JApOB MaATHHMKA, UX MEXaHHYECKas
9HEprus InpeBpamacTcs B Temio. A 310 — 6e3rpaHuy-
HO CJIOKHBIN, aTOMHEIH npouecc. Obuiee npeacTaBicHue
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[JIABA VII. OCHOBAHA JIH XKH3Hb HA 3JAKOHAX ®H3IUKHA?

O HeM, KOTOpOE€ CKJIaJbIBaeTCs Y (U3UKA, BHIHYKAAET
IPH3HATh, 4TO OOPATHBIN MPOLECC TAKKE HE BIIOIHE He-
BO3MOXEH: Yachl 0€3 MPYXUHBI MOTYT HEOXHIAHHO Ha-
9aTh JABMTATHCS 3a CUET 3aTPaThl TEIUIOBOIH SHEPTHU CBO-
WX COOCTBEHHBIX 3y0UaThIX KOJIEC M OKPYXKAIOLIEH CPEABI.
B aTom ciiyyae Gpu3HK qomkeH 65T OBl CKa3aTh: 4achl HC-
IBITHIBAIOT HCKIFOYHUTENBHO WHTEHCHBHBIR MapOKCU3M
OpOyHOBCKOro ABIKEHHUSA. MBI Bunenu B riase 1 (§ 7),
4YTO C BECbMA YYBCTBUTENbHBIMU KPYTHJIGHBIMU BECaMH
(3neKTPOMETD WU rajlbBAHOMETP) TAKOT'O Poja ABJICHUE
IIPOUCXOIHT BCE BpeMs. B ciydae 9acoB 310 O€CKOHEUHO
HETpaBAaonog00HO.

ByneM 4 MBI OTHOCHTH ABWXEHHE 4acOB K AWHA-
MHUYECKOMY WM K CTATHCTHYECKOMY THIY 3aKOHOMEp-
HBIX sBJIEeHUH (ynorpebmnss BeipaxeHus [lianka), 3aBu-
CHT OT Hamie¥ TO4YKM 3peHuA. HaselBas 31O IBHKEHUE
IHUHAMUYECKUAM SIBICHHEM, MBI oOpalmaeM BHUMaHHE
HA PEryJspHOCTb ABWXKEHUSA, KOTOPas MOXKET ObITh 00€-
CIIEYEHa CPABHUTEIBHO cladol NpYyXUHOH, npeopone-
Baromiel Manbie HapylUIEHHWs TeIJIOBOIO ABMXKEHHUSA, TaK
4TO MEI MOXeM npeHeOpeys uMu. Ho ecinu MbL BenoM-
HHUM, 4TO 0Oe3 NpYXMHBI 4achl, BCICACTBHE TPEHUS, M0-
CTETIEHHO OCTAHOBATCS, TO OKAXKETCH, YTO 3TOT MPOLECe
MOKHO NOHATH TOJBKO KaK CTaTUCTHYECKOE SABJICHHUE.

Kaxk 0b1 npakTH4eCKH HE3HAUUTENBHO HY OBLIO Tpe-
HHE U HarpeBaHHE B 4acaX, BCE JKe HE MOXET OBITh COMHE-
HHSL, YTO BTOpas TOUYKA 3PEHHs, KOTOopas He NpeHeOperaer
umu, Gonee OCHOBATEIbHA, TAXKE €CIIM Mbl UMEEM JIENI0
C PEryJSpHBIM JBHXECHHEM YacOB, NPHBOIUMBIX B JICH-
cTBHE npyxuHoii. 160 He creayer QyMaThb, YTO JBUXKY-
[ MEXAHU3M JICUCTBUTENRHO COBEPHICHHO YCTpaHSAET
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YTO TAKOE XH3Hb C TOUKH 3PEHASA PUIUKA?

CTATHCTHYECKYIO CTOPOHY mporiecca. UcTuHHas dpusmnye-
CKas KapTHHA HE UCKJIIOYAET TOTO, YTO Ja)Ke MPaBHIEHO
HYIIHEe YaChbl MOT'YT BHE3AITHO OOPAaTUThL CBOE JIBIKCHHUE
u, paboTas Ha3al, 3aBECTH CBOIO COOCTBEHHYIO NPYXHHY
3a CYeT 3aTparhl TeIUIa OKpYXarolieid cpeapl. ITo coObI-
THE «€Ille HEMHOT'O MEHEe BEPOSTHOY, 4eM «OpPOYHOBCKHH
MApOKCH3M» JJIs 4aCOB, COBCEM HE UMEIOUIMX 3aBOJJHOTO
MEXaHHU3Ma.

66

HaBaiite Tenepk YacoBoii MeXaHM3M B KO-

paccCMOTPHM CO3/]1aBIIEECS] HEYHOM cYeTe OKa3bIBa-
nonoxenue. «lIpocroit» ercsi cTaTHCTHYECKHM
CIy4Yal, KOTOPBIM MBI aHa-
AW3UPOBANIA, CIYKUT TPHUMEPOM MHOTHUX APYTUX —
10 CYIIECTBY, BCEX, H30ETramIuX Ha MEPBBIH B3I
BCEOXBATBHIBAIOLIETO NPHUHIIUNIA MOJIEKYJISAPHOH CTaTH-
ctuku. Yachl, clenaHHble U3 peanbHEH (H3MYecKOoi
MaTepud (B IPOTUBOIOIOKHOCTE BOOOpaXKaeMbIM),
He OyQyT «MCTHUHHBIM 4YaCOBBIM MEXaHU3MOMY. Die-
MEHT CIIy4alHOCTH MOXET ObITh O0Jiee UIIM MEHEE CHH-
JK€H; BEPOSITHOCTH TOTO, YTO YaChl HEOXKUIAHHO MOUTYT
COBEPIICHHO HENPaBUIBHO, MOXET OBITh OeckoHed-
HO MaJIOW, HO B OCHOBE OHa Bcerna ocraercs. Tpenue
¥ TETJIOBBIC BIIMSAHUS UMEIOT MECTO JaXKe B JBHKCHUU
HeOecHBIX Ten. BpalleHue 3eMild MOCTENEHHO 3aMe/T-
JseTcs NPUIUBHBIM TPEHUEM, U BMECTE C 3THM 3aMel-
JICHWEM JIyHa MOCTEIIEHHO OTCTYMaeT OT 3€MJIH, Yero
He cinyuyunoch Obl, eciu OB 3emiist OblIa COBEPLICHHO
TBEPABIM BPAIIAIOIUMCS OIaPOM.
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TeM He MeHee, ocTactcs (AKTOM, 4TO «pealbHEBIE
YaCcOBBIE MEXAaHU3MbI» SCHO I[IPOSABIAIOT BEChbMa BEI-
PAKEHHBIE YEPTHI «T1OPAJKA U3 MOPAAKA», TAKOTO THIIA
4YepThl, KOTOPBIE BO3OYAUNH y (PH3HMKa BOJHEHHE, KOT-
Jla OH BCTPETHUJICH C HUMH B opranusme. Kaxercs Bepo-
SATHBIM, 9TO 00a Ciiy4yas B KOHIE KOHIIOB UMEIOT HEUTO
obmiee. Tenepsb ocTaeTCsl pacCCMOTPETh, B YEM 3TO 00IIIEe
U B YeM 3aKJI0YAETCs TO NOPA3UTENBHOE Pa3IndUe, KOTO-
poe AenaeT CIy4ad OpraHu3mMa B KOHEYHOM CUETE HOBBIM
1 OecrpeLeICHTHBIM.

67

Korna xe ¢usudeckas cucre- Teopema Hepuera
Ma — Jr000# accolHalii aTOMOB
— oOHApyXMBaeT «JIMHAMHUCCKMM 3aKOH» (B CMEICIE
[Tnaska) HIu «aeptsl 4acoBoro mexanu3ma»? KBanrosas
TEOpHS JACT HAa ITOT BONPOC KPAaTKHH OTBET, @ UMEHHO —
npy abCcoNIOTHOM Hynle TemmnepaTypsl. Ilpu npubmike-
HHUM K TEMIIEPATYpE HYIb MOJIEKYJISipHasl HEYIOPSAA0YEH-
HOCTh NEPECTAeT BIUATh Ha (pu3mueckue SABJICHHUA. ITO
ObL10, MEXY IIPOYHUM, OTKPHITO HE TEOPHUEH, a TIATENb-
HBIM ‘HCCIEIOBAHUEM XMMHUYECKUX PEAKLHMH B IIMPOKHX
TEMIIEpaTyPHBIX I'paHUIAX ¥ NOCAEAYIOIEH IKCTPaIonsi-
IMel pe3ynbTaToB Ha GAKTHYECKH HEJTOCTHXHMYIO TEM-
neparypy abCONIOTHOrO Hy:is. 3TO — 3HAMEHUTAs «Te-
mosas teopema» Banbrepa HepHcTa, xOTOpO# MHOTAA,
¥ He 0€3 OCHOBaHMs, IPHUCBAMBAIOT IPOMKOE Ha3BaHHE
«Tperpero 3akoHa TepMonuHaMUKH» (TIEPBBIH — 3TO
MIPUHLIMI COXPaHEHUS SHEPTUM, BTOPOM — IPHUHIHUII 3H-
TPOTIHH).
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YTO TAKOE XKH3Hb C TOYKH 3PEHHUS ®H3UKH?

KBanroBas TeopHs JaeT pallHOHATLHOE OCHOBaHHE
SMIUPHUUECKOMY 3aKOHY HepHcTa U B TO k€ BpeMs mo-
3BOJIICT ONPEAEIMTH, KaK ONHM3KO JJaHHas CHCTEMa JIOJDK-
Ha MOJIOWTH K a0COMIOTHOMY HYJIIO, YTOOBI BHIABUTH MPH-
OmM3UTENIBHO «AMHAMHuuYeckoe» nosexeHue. Kakas ke
TeMIIEpaTypa B KaXKJOM OTEIBHOM Cllydyae PaKTHYECKH
yKe SKBUBAJICHTHA HYIIO?

Tax BOT, HE ClefyeT AyMarh, YTO 3TO AOIDKHA ObITh
BCErAa OYeHb HHU3Kas TeMmrieparypa. JleHCTBUTEIBHO, OT-
kpbitie HepHeta ObUTO MOICKa3aHO TeM GiaKTOM, 4TO Jaxe
[PH KOMHATHOH TEMIEpaType SHTPONUS UIPacT YAUBHTE b
HO HE3HAYUTEILHYIO POJTb BO MHOIMIX XMMHYECKHX PEaKiy-
X (HATIOMHIO, YTO 3HTPOIHS — 3TO NIpAMasi MEPa MOJIEKY-
JIIPHOW HEYTIOPANOYEHHOCTH, @ MMEHHO — €€ JIOTapugm).

68

Kak xe orHOoCcH- MasiITHMKOBBIE 4achl Haxo-
TENbHO MAaATHUKOBLIX AATCH, B CYyNIHOCTH, NPH HY-
yacoB? Jlns MasTHUKO- JIeBOM TeMmeparype
BBIX 4aCOB KOMHAaTHas
TEMIEpaTypa IMPAaKTHYECKH IKBUBAJIEHTHA HYJO. OTO
— MOpUYMHA TOTO, YTO OHH PA0OTAIOT «IMHAMHYECKI).
Onu 6yayT npomomkats paboTaTh, €ClIM UX OXJIaXKAATh
(ipm yCIOBHM, UTO yIAIECHbI BCE CIIEABI CMA3KH), HO OHH
He 6yyT paboTatrh, €CNU UX HarpeBaTh BhIIIC KOMHATHON
TEMITEPATypbl, HOO B KOHIIE KOHIIOB OHM PACILIABATCA.

69

To, uto 6ymer cka- OTHOMIEHHE MEKAY Yaco-
3aHO HIDKE, XOTA U KAXKET- BbIM MEXaHH3MOM H Opra-
Csl BECbMa TPUBHAJIBHBIM, HHM3MOM
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TJIABA VIL. OCHOBAHA JIM ’XM3HDL HA 3AKOHAX ®H3NKH?

HO, A IyMalo, IIonajiaeT B ITIaBHYIO TOUKY. Yackl criocob-
HbI QYHKIHOHUPOBATH « AMHAMHYECKH», TAK KaK OHH I10-
CTPOEHBI U3 TBEPIBIX TE, (POPMa KOTOPBIX YACPKHBACTCS
[eittiiep-JIOHIOHOBCKMMHU CHJIAMH OOCTATOYHO MPOYHO,
qro0Bl M30€KaTh HApPYWIAOIEr0 NCHCTBHS TEIIOBOrO
ABWXEHUS IPH OOBIYHOW TeMIieparType.

Teneps, s Aymaro, HaJo HEMHOIO CJIOB, 4YTOObI
cOpPMYIMPOBATE CXOACTBO MEKIY YacOBHIM MEXaHH3-
MOM H Opranu3MoM. OHO NPOCTO U UCKINOYUTENIBHO CBO-
JUTCS K TOMY, YTO TIOCTIEAHUI TakkKe MOCTPOECH BOKPYT
TBEPJOro TeNa — aHNePpHOTHYECKOTO KPHCTauia, obpa-
3YIOILETO HAaCIEACTBEHHOE BEIIECTBO, HE MOIBEPIKEHHOE
B OCHOBHOM BO3ACHCTBHIO OECTIOPSNOYHOrO TEILIOBOTO
newkenus. Ho, noxanyiicra, He cTaBbT€ MHE B BHUHY,
410 % OyATO OBl Ha3BIBAKO XPOMOCOMHBIE HUTH «3yOLIaMH
OpraHM4eCKOH MalllMHBD», 10 KpaHHEH Mepe He jenaiTe
aToro 6€3 CChUIKM Ha T€ rTyOoKHe HU3HYECKHE TEOPHH,
Ha KOTOPbIX OCHOBAHO CXOJCTBO.

IMoromy 9TO, AEHCTBUTEIILHO, HE HYXKHO OOJBIIO-
ro KpacHOpe4Hrs, 9TOOBI HAIIOMHUTH OCHOBHOE pa3jiuyue
MEXIy HUMH 00OMMH ¥ ONPaBJaTh A OHONIOTHYECKOTro
CydJas JIUTETH — HOBBIM U Oecnpene e HTHBIH.

Hawubosiee nopa3suTensHBIMU OTIHYHSMU ABJISIOTCA:
BO-TIEPBLIX, CBO€0Opa3HOe pacipeaeaeHHe 3yO110B B MHO-
FOKJIETOYHOM OpTraHu3Me (S MOTY HalOMHHTb HECKONBKO
MTO3THUYECKOE OMHcaHue B § 62) i, BO-BTOPHIX, TOT (akKT,
4TO OTIEJbHBIH 3y0el — 3TO He rpyboe 4eaoBedecKoe
U3/eNue, HO MpeKpacHeHIIni meneBp, Koraa-nubo mo-
CTHTHYTBIY 110 IMHUK FOCTIOHEH KBAHTOBON MEXaHHKH.
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SMHUJOT
O JETEPMUHU3ME U CBOBOJE BOJIHA

B Harpaay 3a Tpya N0 U3J0KEHHIO YUCTO HAYYHOU
CTOPOHKI Hamiel mpobaeMsl sine ira et studio' 1 npoury
TETeph pa3peiinTh MHE BBICKA3aTh COOCTBEHHBIH, HEU3-
0exHO CyOBEKTHBHBIA B34 Ha ¢uiiocodckoe 3Haue-
HHE BOIpoca.

W3 toro, 4To OBLUIO U3T0KEHO BBILIE, ICHO, YTO IPO-
TEKAIOIIHE B TEJIE KHBOTO CYIIECTBA MPOCTPAHCTBEHHO-
BPEMEHHBIE IIPOLIECCHI, KOTOPBIE COOTBETCTBYIOT €ro
MBIIUICHAIO, CAMOCO3HAHMIO WM JI000H Japyrod nes-
TENIBHOCTU (HaX€ €CIM Y4eCThb HX CJIOXHOCTh H COBpE-
MEHHOE CTaTHCTUYECKOe OOBICHEHUE (HUBHKO-XUMHH),
€CJIH He BIIOJIHE CTPOro JIETEPMHHUPOBAHBI, TO BO BCAKOM
Cllyyae CTaTHCTUYECKH JeTepMUHMpOBaHbL. s dpusmxa
5l X0y TMOMYEPKHYTh, YTO, BONPEKH MHEHHIO HEKOTOPEIX
JOPYTHUX YYEHBIX, KBAHTOBas HEONPEACIEHHOCTb, 110 MO-
€My MHEHHIO, HE HUMeEeT IMPHHUUIHAIBHOIO 3HAYEHHs
JUIst GHOJIOrMYECKUX HpoueccoB. OHAa MOXET TONBKO I0-
BBILIATH POJIb CIIy4alHOCTH B TAKHMX SBJICHHSAX, KAK MEH-
03, €ECTECTBEHHBIC M HCKYCCTBEHHO BBI3BAHHBIC X-JTy4aMHt
MYTaluy H T. J., YTO BIOJHE MOHATHO U JOCTATOYHO XO-
pOLIO U3BECTHO.

Jlns neneit nanbHednero 006Cy X IEHUA HHTEPECyIo-
el MeHst MpobJIeMbl Pa3peliuTe CUUTATh 3TO J0Ka3aH-
HBIM. Tak, 10 MoeMy YOKACHHUIO, TOCTYIII OB KaXkTbIH
HenpenyOexIeHHBIH Ononor, ecnu OB, Kak 3TO HEPEIKO

' Jlam. — Ge3 rHeBa M ipucTpacTus. — Ilpum. nep.
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SMHUJIOI. O JETEPMHHHU3IME U CBOBOJIE BOJIX

ObIBaeT, eMy He OBIIIO HENPHUATHO YTBEPXKIACHHUE, UTO «CaM
OH B CYIIHOCTH TOJIBKO YHCTBI MEXaHH3M». ITO HENPH-
SITHOE YyBCTBO BO3HUKAET MOTOMY, YTO IPUHATO AyMaTh,
OyaTO Takoe MpeACcTaBIeHHe HAaXOUTCS B IPOTHBOPEIHH
co cB0OO0# BOJIH, CyHIECTBOBAHHE KOTOPOH MOITBEPXK-
JIACTCA MPAMBIM CAaMOHAOIIOACHHEM.

Ho HenocpeacTBeHHbIE BOCIPUATHSA, KAKAMH OBl pa3-
JHYHBIMA M HECPABHUMBIMH OHH HM ObLIH, caMu 1o cebe
HE MOT'YT JIOTHYECKH IPOTUBOPEYHTE APYT APYTY.

[TosToMy HOCMOTPHMM, HE CMOXKEM JIX MBI IOy IHTh
IPaBUIBHOE W HETIPOTHBOPEUMBOEC 3aKIIOYCHHE, HCXOMS
M3 CIEAYIONNX JIBYX MPEIIOCHUIOK:

1. Moe teno pyHKIHOHHpYET KaK YHMCTHIH Mexa-
HU3M, TIOJJYHHSACH BCEOOIIUM 3aKOHAM TIPHPOIBI.

2. OgHaKko U3 HEONPOBEPKUMOTO, HEMTOCPEICTBEH-
HOTO OMBITA S 3HAKO, UTO s YIPABJISIO ACHCTBUAMH CBOE-
ro Tena W NPEeNBWXKY PE3yNbTaThl 2TUX ACHCTBUH. DTH
pe3yabpTaThl MOTYT UMETh OTPOMHOE 3HAY€HHE B OIpe-
NeJICHHH MOeM CyAbObl, © B TAKOM CIIy4ae s YyBCTBYHO
U CO3HaTeNdbHO Oepy Ha cebOs MONHYI0 OTBETCTBEHHOCTD
3a CBOU JCHCTBHS.

, MHE nymaercs, 4To U3 3THX JBYX MPEANOCBUIOK
MOXHO BBIBECTH TOJIbKO OJHO 3aKJIIOYEHHE, 2 UMEHHO,
4TO «s1», B31TO€ B CAMOM IIHPOKOM 3HAYEHHH 3TOTO CJIO-
Ba — TO €CTh Ka)XIbI¥ CO3HATENbHBIA Pa3yM, Koraa-iuoo
TOBOPHBILIUH HJIH YyBCTBOBAaBIIMH «1», — IPEACTABIACT
co0ol He YTO HHOE, KaK CYOBEeKT, MOTYILUHH YNPaBIATH
«IIBU)KEHHEM aTOMOB)» COINIACHO 3aKOHAM ITPHPOJIBI.

OnpeneneHHble MPEACTaBICHUA, KOTOPBIE y JIPY-
THX HapOJOB MMEIHU KOrAa-1o 6ojee MUPOKOE 3HAYCHHE
(2 y HEKOTOPBIX COXPaHJIOT €ro W INOHBIHE), B COBpE-
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YTO TAKOE KH3Hb C TOYKH 3PEHHS PUINKH?

MEHHOH KyabTypHO#t cpeme (Kulturkreis) moaBepriauce
OTpaHMYEHHIO 1 croeunanu3anu. [losTroMy y Hac MoxeT
1I0Ka3aThCsl HEC/IBIXAHHOH JAEp30CThI0 NpsiMas (opMy-
JIMPOBKA TOrO BBIBOJAA, K KOTOPOMY MbI IIPHIIUIA BbIIIE.
JU1d XpUCTHaHHHA CIIOBA «3HAYHUT, 1 — BCEMOTYIIUH
6or» 3By4ar u 60roxynbHo, u 6e3ymuo. Ho s npomry yu-
TaTeIs Ha BPEMS OTKA3aThCd OT 3TUX HNPUBXOMANIMX CO-
o0paxeHUH U PaCCMOTPETH MO CYLIECTBY, HE SBIACTCS JIH
NIPABEJCHHOE HAMH 3aKII0YeHHE HAuOONBLIMM U3 TOTO,
4TO0 MOXET Jarb GUOJNOT, IbITAIOMIMACH OJHHM yIapOM
JIOKa3aTh U CYIECTBOBaHUE Oora u beccMepTHe AyIy.
Camo o cebe 310 mpencraBicHHE HE HOBO. Ha-
CKOJILKO MHE H3BECTHO, HaHOOJICe paHHUE YHOMHHAHUSA
0 HEM HACUHUTHIBAIOT YKe 110 Kpaiinei mepe 2500 ner, ecu
He Oonblne. HaunHas ¢ APEeBHUX BEIMKHX YIaHHUIIAD',
NpeACTaBIeHHe O ToM, YTo0 ATMaH = Bpaxmad (To ecTh
JHMYHAs UHIUBHIYAIbHAA AyHla paBHa BE3AECYLUEH, Bce-
[IOCTUTaI0IIEH, BEYHOH Iylie), HE TOJIBKO HE paccMa-
TPUBAJIOCH B UHAMHCKOH (HIocopun Kak OOroxynisHoe,
HO CYMTAJIOCh KBUHTICCEHUMEH rny0odaliuero mpospe-
HHS B TO, YTO MPOUCXOAUT B MUpe. OOIIHUM CTpeMIICHHEM
BCeX yueHbiX BeganTsi? 6BUI0 HE TONBKO HAYUHTHCA MPO-
WU3HOCHUTH YCTaMHM, HO U JICHCTBUTEILHO BOCIPUHATH CBO-
HM YMOM 3Ty BeIM4aHIIyro u3 Bcex Mbicaeh. O ToM xe,
4acTO HE3aBUCHUMO OJUH OT JIPYToro, HO B IOJTHOM COTJIa-
CHH MEXIy cO00r0 (UTO 0 HEKOTOPOH CTEMEHH CXOIHO
C MOBEJICHHEM YaCTHII HACATHHOTO I'a3a), TOBOPAT U MH-

! Vnamumangs — penuruo3so-puiocopckue KHHrH JpeBHes
HUupuu. — Hpum. nep.

2 Benanta — onHa u3 GUIOCOPCKHUX KON OpaxMaHM3Ma. —
Hpum. nep.
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SIAJIOT. O AETEPMHUHH3IME N CBOBOJIE BOJIA

CTHKH Ha NPOTHKCHUH MHOTHX CTOJIETHH, KOTAa KaXAbIH
W3 HUX OTHCBIBAECT JIMYHBINA ONBIT CBOCH JKU3HHU B BhIpa-
XKEHHUSX, KOTOPBIE MOTYT OBITh KPATKO MepeJaHkbl ClIOBa-
miu: «Deus factus sum» (st cran 6orom).

Jns 3anagnoi purocoduu 3ta MBICTH OCTaBAIACK,
OJTHaKO, YUyXK 0!, HecMOTps Ha ee nnponoBensb Llomnenray-
3POM U APYTHMH, 3aLUILABIIVMY €€, U HECMOTDS Ha IpH-
MEp T€X UCTUHHLIX TIOOOBHHKOB, KOTOpBIC, IJISIAA APYT
JpYTY B rl1a3a, 1yBCTBYIOT, YTO UX MBICIb H X PaJOCThb
HE TOJNBKO CXOIHbI UK MACHTHYHBI, HO ¥ YHMCIICHHO €/TH-
Hbl. O1HaKO, KaK IPaBUIIO, THOOOBHUKH CITHIIKOM IIOIJIO-
IICHBl CBOMMH 3MOIUAMHU, YTOOBI CHU3OHTH O SICHOTO
pacCyXIeHus, 1 B ITOM OTHOUICHWH OHU OYCHb HAOMU-
HAlOT MHCTHKOB.

Pazpeminre MHe caenatb HEMHOTHE JajbHEH-
wue noscHennd. Co3HaHMe HUKOIJA HE MEPEKUBACTCS
KaK MHOXXECTBEHHOE, a BCErAa TONbKO KaK eIMHHYHOE.
Jlaxe B TEX NMaTONOTUYECKHX CIIyJasX, KOT4a, HalpuMep,
HMEEeTCs paclielUieHHe CO3HaHHMs WIH Pa3JBOCHHE JIHY-
HOCTH, 3TH ABE JIHYHOCTH YEPEAYIOTCA OJHA C JAPYTOH,
HO HHKOT/la He IpOABJIAIOTCA BMecTe. Bo cHE MBI, IpaB-
Ia, MHQT'1a UCTIOJTHAEM HECKONBKO posied B OHO U TO Xe
BpPEMS, HO HCIONHAEM IO-pa3sHOMY: MBI BOILIOIIaeMCs
HPENMYTLIECTBEHHO TONBKO B OJHY U3 HHX, ¥ B 3TOH ponu
MBI H IEHCTBYEeM M TOBOPHM IIPSAMO; B TO K€ BPEMS 4Ya-
CTO OBIBAET, YTO MBI CTPACTHO XKJEM OTBETa WIH OTKIIH-
Ka JIPyroro JAEHCTBYIOIIETO JIMLA, HE 3Has TOFO, YTO €To
JEHCTBUAMY U PEYBIO YIIPABIAEM Mbl CaMH.

Kax >xe BOOOHIE MOIIO BOSHHKHYTH IPEACTaBIE-
HHE O MHOMECTBCHHOCTH CO3HaHHii (POTHB KOTOPOro
TaK HaCTOM4YHMBO BHICTymawT aBTophl Ymanuman)? Co-
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YTO TAKOE XH3Hb C TOUKH 3PEHHS ®UINKH?

3HAHHE WHTHMHO CBSI3aHO M 3aBHCHUT OT (PH3HYECKOTO
COCTOSIHHSL ONpENENEHHON YacTH MaTepuM — OT Tesia
(BCIOMHHUTE Pa3NUYHBIE JYIIEBHBIE U3MEHEHUS, NPOUC-
XOJSIINE BO BPEMsI Pa3BUTUS OpPraHU3Ma, HallpuMep, Ipu
CO3PEBaHHH, CTAPEHHH, CTAPYECKOM CJIa0OYMUH U T. 1.,
WM HACTyMAaloUIue MoJi JeHCTBUEM JMXOpPAaIKH, OTpaB-
JIEHHs, HapKo3a, NOBPEXIEeHUA Mo3ra u np.). Ho Takux
4eJIOBEYECKHUX TEJI HMEETCS MHOXKECTBO. Eciim uexonauTs
U3 3TOro, MPEICTABICHUE O MHOXECTBEHHOCTU CO3Ha-
HUH HIH HHTE/UIEKTOB KaXeTcs BecbMa yOeauTenbHOH
runoTe3oil. BeposATHo, Bce IpOCThIe, HENPUTA3aTEIbHbIC
JIOJIH, TaK )K€ KaK ¥ OrpOMHOE OOJIBLIMHCTBO 3aIlafiHbIX
¢uI0c0hOB, CYUTAIOT €€ BEPHOH.

IpuHsaTHE TON TUMOTE3bl MOYTH HEMHUHYEMO NIPU-
BOJUT B JaNbHEHIIEM K IPH3HAHHUIO Ay, CTONb XKE MHO-
TOYHCIIEHHBIX, KaK U Tela, U 3aTeM K BOIIPOCY, TaK JKe JI1
CMEPTHBI 3TH AYLIH, KaK Teja, Wi, HaQOOPOT, OHH Oec-
CMEPTHBI U MOT'YT CYILIECTBOBATh COBEPLUIEHHO CAMOCTOS-
TeNbHO. IlepBas MBICIIE IPOM3BOAMT HA BCAKOIO YENOBEKa
KpaiiHe HETPUATHOE BIIEYATICHHE, TOTAA KaK MOCICTHASA
OTKpPOBEHHO 3a0bIBAa€T, HTHOPHAPYET U AaXKE BOBCE OTPH-
IaeT UMEHHO T€ IPEANOCBUIKH, HA KOTOPBIX OCHOBAaHA
caMa TUIOTe3a MHOXECTBEHHOCTH. MHOrzna cTraBHIHCH
Jaxe ele 6oee Henerple BOIPOCH!, HAIIPUMED — €CTh JIH
Jyllla y )KUBOTHBIX? 3a/laBajcs Jaxe BOIIPOC, UMEIOT JIN
AyIly >CHIHHbI, WIK OHA CBOMCTBEHHA TOJBKO MyX-
gyuHam? [lonoOHble HampapieHUs B Pa3sBUTHH THIIOTE3b
MHOXXECTBEHHOCTH CO3HAHHH HOCUIM, TIpaBAa, XapakTep
SIBHO HEyAA4YHbIX NMONBITOK. OJHAKO OHH BCE XKE JOJDK-
HBI BHYIIIMTH HAM U3BECTHBIE COMHEHHs B IPaBUJIbHOCTH
3TOM TOYKM 3pEHHs, KOTOpas CBOWCTBEHHA BCEM OQHIIHM-
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3IIAJOT. O AETEPMHHH3ME H CBOBO/IE BOJIA

aNbHBIM 3aNaTHBIM BEpOBaHUAM. Ho He CKIIOHAEMCS i
MBI K enie Oonbuieii HEJIENOCTH, €CJIH, 0OTOpachiBas 4pe3-
MEpHbIE CyeBepHs TaKUX BEPOBaHMH, MBI COXpaHAEM
HX HAWBHYIO HACK0 MHOXECTBEHHOCTH AYIH, «HCIPaB-
NS €€ YTBEPXKACHHUEM, YTO 3TH AYIIH TICHHBI M YHH-
YTOXKAIOTCS BMECTE C TENaMH?

EAUHCTBEHHOE, YTO HaM OCTaeTcsl, — 3TO MpUIEp-
XMBaTbCS JaHHBIX, NONYYEHHBIX U3 HEMOCPEICTBEHHOTO
ONBITA, 3 HMEHHO, YTO CO3HAHKE TPEACTABIAET COOOM AB-
JICHHE, [10 CAMOMY CBOEMY CYIUECTBY EAMHUYHOE, A/ KO-
TOPOr0 MHOXKECTBEHHOCTh HE M3BECTHA; 9TO CYIIECTBYET
TOJBLKO €JUHMYHOE, 4 TO, YTO KaXKETCs MHOXECTBEHHO-
CTBIO, ABJISETCS AL PSIJIOM PA3JIUYHBIX ACTIEKTOB 3TOTO
€AHHUYHOT O, KOTOPBIE HAM CO34aeT WILTIO3HS (MHAUACKaAs
Maiig). Takas e WUIIO3Us BO3HUKAET B rajiepee 3epKal,
1 B CHIIY 3TO# wumo3ud ['aypH3ankap ¥ DBepecT okasa-
JIMCh OTHUM H TE€M XK€ ITUKOM, TOJIEKO PacCMaTpHBAaEMbIM
U3 pasHbIX JOJHH..

KoHeuHo, pa3audHbple MYOpEHbIE POCCKa3HU
0 TNpU3paKax-WUITIO3HIX MPOYHO 3aKPENHMINCH B HAIIHX
yMax ¥ NpensTCTBYIOT NPHHATHIO MPOCTOO HCTHHHOTO
NMOHUMAaHUA AeficTBuTeapHOCTH. Hampumep, yTBepxkia-
IM, 4TO €CJIH 32 MOUM OKHOM CTOUT [IEPEBO U i TJLDKY
Ha HETO, TO B JICHCTBUTEIBLHOCTH 5 BCE XKe HE BHXKY TOTO
nepeBa. biaronaps HEKOTOPOMY «XMTPOYMHOMY» MeEXa-
HU3MY BOCIPHATHSA, Y KOTOPOro HCCIEOBAHbI JIULIL Tep-
BbI€, OTHOCUTEJILHO MPOCTHIE CTYIEHHU, PEATLHOE 1E€PEBO

' 3peck Ulpenunrep momyckaer siBHYIO OrOBOPKY, MO0 Ha ca-
MoM aene Iaypuzankap u DBepecT, paHee cuuTaBlIMecs ONHON
BEDIIHMHOH, Ha caMoM Jielle OKa3aliCh Pa3HBIMU IIMKAMH. —
Ilpum. nep.
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YTO TAKOE XKH13Hb C TOYKH 3PEHUS PU3HKH?

BBI3BIBAET CBOE OTOOpaKEHE B MOEM CO3HAHUH, H HMEH-
HO TOJIBKO 3TO OTOOpaXkeHHe AepeBa i U y3Haw. Eciii Bbl
BCTAaHETE PsIAOM CO MHOH U TOXE IOCMOTPHUTE Ha 3TO Aepe-
BO, TO OHO BBI30BET CBOE OTOOpa)KEHME M B Ballieil Nymie.
M x0T1 1 BUXY CBOE AEPEBO, @ BHl — CBOE (3aMEYaTENbHO
II0X0XEE Ha MOE ), MbI BCE )K€ HE 3HAEM, YTO MPeACTaBIAET
coboil nepeBo camo 1o cebe. 3a TaKoe 3KCTpaBaraHTHOE
IIOCTpOeHUE OTBETCTBEHeH KaHT. B TOH cucTeme muei,
KOTOpasi paccMaTpUBAET CO3HAHHE Kak singulare tantum’,
9Ta 3KCTPABAraHTHOCTD JIETKO 3aAMEHAETCS YTBEPKICHH-
€M, YTO, O4EBHUHO, UMEETCS TONBKO OJIHO ACPERBO, a BCE
paccyKaeHus OTHOCUTENLHO OTOOpakeHU# MpecTaBis-
10T c000H TOJIBKO HCTOPHIO C IPU3PAKAMH.

OnHako y KaXJ0ro U3 Hac €CTb HEOCIIOPUMOE IPE/I-
CTaBJICHHE, YTO 00Ias CyMMa ero COOCTBEHHBIX IIEPEXH-
BaHHMH M BOCIIOMHHAHHUHA 00pa3yer HEKOTOPYIO eIHHUILY,
ACHO OTIMYAIOIIYIOCH OT TaKoH XK€ eNUHHUbI JF60ro
Aapyroro yenoseka. OH ccpulacTCs Ha Hee, Kak Ha CBOE
«s». YTo xe Takoe 3T0 «si»? .

Ecnu BBl OyZeTe MpHCTAIbHO aHATH3UPOBATH 3TO
«s», TO, s AyYMAro, BBl MPUJETE K 3aKII0YEHHIO, YTO OHO
npezacTaBiser COOOH Bce ke HeuTo Oonbliee, YeM mpo-
cTOit HaOOp OTAEIbHBIX BOCIPHUATUN M BOCTIOMUHAHMIA,
M CJIIY>)KUT UMEHHO TOH KaHBOH, Ha KOTOPOH OHH Hako-
wistorcs, Ilpu BHUMaTEIbHOM CaMOHA0JI0€HHH Bbl HE-
MHHYEMO INpHACTE K BBIBOAY, YTO TO, YTO BBl PEaJBHO
IpPUHUMAJH 33 «9», — 3TO0 H €CTb OCHOBA, Ha KOTOpPOit
cobuparoTcs Bce 3TH IepexuBaHusi. Bel Moxere yexarp
B APYTYIO CTpaHy, IEpecTaTh BUJACTh BCEX CBOHX Jpy3eH,

' Jlam. — enMHCTBEHHOE TOJIBKO. — [Ipum. nep.
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9IIMJIOT. O JETEPMHHW3ME H CBOBOJIE BOJIN

MOXETE TIOYTH 3a0UTh HX; BB IPHOOPETETE HOBBIX JPY-
3eif, Oy/leTe HHTCHCHBHO Y4acTBOBAaTh B OOINECH XH3HU
¢ HHMH, KaK KOr/1a-TO co cTapeiMu. Bce MeHee u mMeHee
BaXHBIM OyZeT 1Uig Bac TO, YTO BbI, KUBS HOBOH KH3-
HBIO, MPOJOJDKAETE €lle BCIOMHHATH CTapylo. Bbl, Mo-
KeT OBITh, CKaXXETE O CBOEM MPOLUIOM B TPETHEM JIHIIE:
«IOHOIIA, KOTOPBIM 51 6bUT». ['epoii unTaeMoro BamMu po-
MaHa MOXKET CTaTh OJMKe BalleMy CepALly H 3HAYHTEIIb-
HO GoJee KHUBBIM M 3HAKOMBIM, YeM 3TOT toHoma. OnHa-
KO 3/1eCh He ObLIO MPOMEXYTOYHOTO IIepenoma, He 05110
cmepTH. U TaXke ecliu HCKYCHBIH THITHOTH3EP CYMEET CO-
BCEM BBIUEPKHYTH U3 BAIIIEr0 CO3HAHUS BCE BAaLIM PaHHUE
BOCIIOMHHAHHS, TO M TOTAa BBl HE Oy€TE CUNTATh, UTO OH
yOuin Bac. Hu B KakoM citydae 3/1eCb HET IOTEPH JTUYHOIO
CYLIECTBOBAHUSA, KOTOPYIO HaJO OIIAKHBATh.
U uukorna He 6yner!
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NOCAHUECJJOBHE HEfEBOIl‘IHKA

Kuwra Opsuna Lllpenunrepa «Uto Takoe xH3Hb
C TOYKH 3peHus (U3MKU?» BHEPBHIE BBIIUIA B AHIIHN
BO BpeMs BoMHBI B 1944 r., mocne uero Beiaepkana 6e3 us-
MEHECHUH HECKOJTbKO W3/IaHHH U BbI3BAJIA OXKUBJICHHEIE OT-
KJIIMKU B 3apyOexHO# HaydyHOH U1 mmpokor npecce. OauH
BOCTOP)KEHHBIH pEICH3E€HT' BBICKAa3al [axe MHEHUE,
YTO OHA CO3AAIa B HAYKE ENYIO JNOXy, ¥ CPaBHW] €€
B 5TOM OTHOLUEHHH C TAKUMU TPYIaMH, KaKk paGoThl 3a4u-
HATENs CTATUCTHYECKOW TepMOoAuHamMukn Bumiapaa I'n6-
Oca 1 ocHOBaTesl Hay4HoH reHeTHkH I’ peropa Menzens.

C Takoi BBICOKOW OHEHKOH KHHTH TPYHHO COTJia-
CHTbCS, U HECOMHEHHO, U4TO OHa OblTa BBI3BaHA OTYACTH
KaK HECKOJIBKO CEHCAIMOHHBIM 3aIJIABUEM KHHIH, TaK
U [IHPOKOIO0 W3BECTHOCTHIO aBTOpPA — OJHOr0 M3 KpyIl-
HEHIIMX YYEHBIX HALIETO BpeMeHU. UTOQBI ymTaTensm,
HE CTICIHATUCTAaM B 00JIaCTH COBpeMeHHOM Pu3nky, OpLI10
ACHO, KTO TaKOH aBTOP 3TOH KHHUIH, YKAXKEM, YTO, Iepe-
YKCIsAA TBOPEHHUs, SKBUBaneHTHhie «Hadamam» Hcaaka
Hstotona, akagemux C. V. BaBusos, Hapsaay ¢ Teopuei
aTOMOB M JJIEKTPOHOB M C TE€OpUEH OTHOCHUTEIHHOCTH
A. DiHIITEHA, YKa3bIBAa€T TAKXKE HAa KBAHTOBYFO (BOJIHO-
BYI0) MEXaHHKY, co3fareneM Kotopoi 6511 HIpenuarep?.
B 3naK mpu3Hanus ero Belgaomuxcs TpyAos 3. Ulpenun-
rep Obu1 U30paH B 1934 1. no4eTHHIM YiIeHOM AKaJeMUU
Hayk CCCP.

"J. F. Wharton. The Saturday Review of literature

Ne 6, 1946, New Jork.
2 C. U. BasguuoB. «Hcaak HeoTon», 2-€ u3A., 1945 .
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NMOCJECJIOBHE IIEPEBOTUHKA

ITocrapnenHpId B 3araasuu Bonpoc — «HTo Takoe
KH3HB?», a Takxke procodekuii smunor — «O nerepmu-
HH3ME H CBOOOJIE BOIN» — TaKKe HE MOTTIH HE IPUBJICYH
BHHMAaHHA HaYYHbIX U BOOOILE IIHUPOKUX YHUTATEITBCKHX
KpYTOB.

Onnaxo kuura lllpeaunrepa umeer Goipmioe 3Ha-
YEHUE U TIO CYHIECTBY. B ueM ke COCTOHT €€ [IEHHOCTH?

[lIpeaunrep B cBoeit kHure, B GOpMe yBIIEKATEb-
HOI M JOCTYNHOH Kak i (u3uKa, Tak U Ajisi Ouosora,
OTKDBIBAET YUTATEII0 HOBOE, OLICTPO pa3BUBAIOLIEECS
B HayKe HAIlPaBJICHUE, B 3HAUUTEILHON Mepe 00beIHHA-
oniee Meto bl GU3UKH B OHONOrHH, HO OBbIBIIICE IO CHX
[Op AOCTYIIHBIM JIHILIb BEChMa Y3KOMY KPYTY JIHLI, pac-
[0JIararoIuX CIECHHAIbHON JINTEPaTypOH.

Bce 6onee rirybokoe MPOHHKHOBEHHE B CTPOCHHE
WHUBOW KIIETKH MOTpeOOBalO B HAllle BPEMs INPHBIICYE-
HUS psila METOJOB M IMOHATHH COBPEMEHHOH ()U3HKH.
3TO MOPOANIIO KHACTOSIIYIO» OHOPU3HKY, AHATOTHYHYIO
BO3HHKIIEH paHee OHOXHUMHH, cleIaBIcH yxe 60NbImon
BKJIaJl B Pa3BUTHE HAIIMX 3HaHUU O u3HH. Hamporus,
IpHMEHeHHE (U3MYECKHX METON0B (B NEPBYIO Ouepesh
ONTHUYECKHUX, PEHTTE€HOBCKHUX U IIp.) A0 CHX IIOp Hrpa-
JI0 TIOYTH UCKJHOYUTEIBHO MOJICOOHYIO pOjb, MOMOras
TOJBKO OOHAPY)XHTH HEKOTOpBIe OHONIOrHYecKue (HaKThl
6e3 cooTBeTcTBYIOIIErO (PH3HUECKOro U odmebnonorn-
4e€CKOro MX MCTOJNKOBaHHMsA. D10 Obuia Pusnka ansa 6uo-
JIOTHM, HO He ¢u3uKa B Guonorud. B 3Trom oTHOLICHHH
O6uodusuka B cBOEH 3HAUHUTENLHON YaCTH ObLIa IITyOOKO
OTJIMYHA OT OMOXHMUH, KOTOpast He OrPaHU4HBAaJIACh BBE-
JeHHEM HOBBIX METOOB, HO JaBHO MEPELLIA K aHANU3Y
CYLECTBA CaMBIX COKPOBEHHBIX XMMHYECKUX IIpEBpa-
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YTO TAKOE KH3Hb C TOYKH 3PEHUS PU3UKH?

IIEHWH, MPOTEKAIOUINX BHYTpH opraHu3ma. I[lomobHoro
yrnyOiaeHus B CYLIHOCTh )XKM3HEHHBIX sBiIeHUA Onodu-
3UKa JOCTHIJIA TOABKO B HEOGOJNBIION cremeHy (Hampu-
Mep, B U3yUEHHHU MEKTPOPHU3UOIOTHIECKHUX TIPOLIECCOB,
MHUTOTCHETHYECKOI'O H3JIYyYeHHS U T. 1.), B CHJIy YEro
OHa 10 OOJIbIEH YacTH COXpaHsIa NOIMKEHUE HOACO0-
HOH HAyKW, XOTA U CIOCOOCTBYIOIIEH PacKpPHITHIO TeX
WIH HHBIX 3aKOHOMEPHOCTEH, HO HE MIPAIOIIEH BIIOJIHE
CaMOCTOSTENTLHOM pOJM B JieNe NO3HAHWA >KU3HEHHOTO
¢deHoMeHa..

U Tompko B Hamm aHU (pU3HKa BCTymIa B 00JacTh
OWOJIOTHH C LIENBIO PACKPHITHA TEX HU3IIMX YPOBHEH B Op-
TaHHU3aIMH )KUBOW MaTEPUH, IOHUMAHUE KOTOPHIX SBISIET-
¢ HeOOXOMMMO# NpeAnocslIKoi Oymymiero, Oonee mo-
HOT0 M IIyOOKOro MPEeACTaBICHUS O XHU3HH BOOOIIE.

Kunura lllpeaunrepa npeacrasisger coboil, cTporo
TOBOpS, NEPBBIC CBSI3HBIE PE3YJIBTAThI 3TOTO HaIlpaBJIe-
HHA, Ky/la HECOMHEHHO OyAeT BHECEHO elle MHOIO Io-
IIPaBOK, HO KOTOPBIC B OCHOBHOM HaMe€4YaloT ONpeAcIeH-
HBIC OYEPTaHHS HOBOTO HAYYHOTO 3/IaHUSA «HACTOAIICH
6nodu3uky.

Ecmu 651 kaura lllpeaunrepa orpaHIaUBaIach OJHUM
TOJBKO M3/I0KEHHEM IIPUBEIICHHOT0, TO M 3TOTO OBLIO OBl
JIOCTaTO4YHO 114 npusHaHus ee 3HayeHusa. Ho HIpeaunrep
BHOCHT B 3TO HOBOE HAIpABICHHUE HAYKH O KU3HH 0OIIb-
IIOH TMYHBINA BKJIAJ, YTO B 3HAYUTEIHHON CTENIEHHU ONpaB-
JIBIBACT T€ BOCTOPKEHHBIE OLIEHKH, KOTOPBIE €T0 KHHUTA I10-
JTy4uiia B 3arpaHU4HON Hay4HOH Ipecce.

Hapsny co MEHOrHMH, G0JIee YaCTHBIMH COOOpaxe-
HuAMH LlIpenuHrep BeigBUTaeT Ype3BbIYANHO HIHPOKYIO
Y IIOAOTBOPHYIO MBICTE. OH HaMe4aeT cBsA3b ABYX OHO-
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HNOCIIECJIOBHE NNEPEBOTUHKA

JIOTHYECKHX «3araflok», a HMEHHO: BOIpOCa O Xapakre-
pe HaCJIEICTBEHHBIX CTPYKTYp M, Ka3ajJioch Obl, CTOJb
JaJeKOro OT HETro BOIPOCa 00 OTHOHICHHH OPraHH3MOB
KO BTOpPOMY 3aKOHY TepMmoauHamMuku. [lociennuii, XxoTs
Y HE «OTMEHSETCSD) AJ1S1 JKUBBIX CYILECTB, HO B 3HAUHUTE b~
HOH creneHn MU «obxoautcsy». LIpenunrep mokaspiBa-
€T, YTO BaXXHEHIIIMM YCIIOBUEM 3TOTO (€CIIU HE TPUYUHOMN )
CIIyXHT 0cobas cieindryeckas CTpyKTypa IEHTPAJIbHOTO
anmnapara KJIeTKd — XpOMOCOM. XPOMOCOMBI IO CBOEMY
CTPOECHHIO CIIOCOOHBI, KaK «MeXaHu4yecKas» (B IPOTHBO-
MOJIOKHOCTh «TEPMOJMHAMUYECKOW») CHCTEMa HEOObI-
YaWHOH CNOXXHOCTH, HEMOCPEACTBEHHO MOANCPKUBAThH
3aKOHOMEPHOE T€4EHUE MHOTHX OHOIOTHYECKUX [IPOLIEC-
coB, obecrieunBasi MUHUMAIBHBIE Pa3MepBI «PETYIHPYIO-
IIETO anmnaparay KIETKH.

Bce ato nenaer kaury lllpequnrepa Becpma IEHHOHH,
HECMOTPS HAa 3HAYUTEIILHBIC €€ HEAOCTATKU, Ha KOTOPBIX
MBI OCTaHOBMMCS HIXe. VIMEHHO 3Ta IOJIOXHUTENbHAs
cropoHa HeOonpmol kauru llpeauHrepa ¥ NpHUBIEKIIa
K cebe BHUMaHHe psJa KPYIHEHIINX yueHbIX — XOJI3-
Ha, Mennepa u JlenpOpioka, MOCBATHBINHX €i OoNbInue
peueH3m/1 Byner none3no BKpatiie TO3HAKOMHUTL YHTA-
TEJA ¢ STUMHU PEICH3HAMH.

B cBoem ot3biBe 0 kHure lllpenuHrepa kpynHei-
HIKNH aHMIMICKUHA GHOTIOT ¥ POTPECCHBHBIM OOIIECTBEH-
Hblil gestens npod. k. b. C. XonmH' maer eif BecbMa

''J. B. S. Haldane. Nature, v. 155, Ne 3935, 1945.

Ipodeccop Xonasu — wieH JIOHZOHCKOro KOPOJEBCKOTO
obiecTra u nodeTHbIH YieH Akagemun Hayk CCCP, wien pexn-
KoJLIerHu rasethl «Jleimu yopkep». U3Becten cBoumu pabora-
MH 110 TCHETHKE ¥ OHoxuMun. — Ilpum. nep.
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YTO TAKOE KH3Hb C TOUYKH 3PEHHA ®U3HUKHA?

BBICOKYIO OLICHKY; B TO )K€ BpeMs OH JejaeT U PAl KpH-
THYECKHX 3aMedaHuid. IIpexne Bcero oH cnpaseivBo
oTMeuaer, 4ro npuHMMaeMbii Ilpenmnrepom B3rsia
Ha XpOMOCOMY KaK Ha THT@HTCKYIO MOJIEKYJTy («anepuo-
Juueckuil kpuctamun» Illpeaunrepa) Obln BHEPBBIE BBI-
ABHHYT coBeTckuM OuonoroM npod. H. K. Konsuoseim,
a ue JlensOprokoM, ¢ umeHeM kotoporo UlpenuHrep crs-
3bIBACT 3Ty KOHUETILHMIO.

[lepexons k cyuiecTBy Bomnpoca, XoNI9H CUHTAET,
YTO €CNIM pPacCMaTpUBaTh MEH Kak MoJeKyiy, obnamaro-
IyI0 CBOMCTBOM KarajaH3aropa, TO, BOMPEKH MHEHHIO
Hlpeausrepa, naxe K eAMHUYHOMY I'€HY BIIOJIHE IIPHMe-
HUMBI TIPHHLUIBI CTATUCTHYECKOH MexaHukd. Otnens-
Has MOJIEKYJIa KaTalli3aTOpa MOXET B ONAronpusTHBIX
ycioBUsAX npeBpamath 6onee uem 100 Tricsy Mosexyn
cyOcTpaTta B CeKyHIy, a 3T0 — LU(pbI, BIOIHE AOIMY-
CKaIOIIME CTaTUCTHYECKUH MOAXOI IPH HCCIEAOBAHMU.
B nenom XomasH nonaraet, 4To XOTS NPEACTaBICHAS
JenbOpioka H OueHb ITOJHO OTBEYArOT W3BECTHHIM (ak-
TaM, OHH, KaK 3TO HEOIHOKPAaTHO HAOII0JAIOCh B KBaH-
TOBOHM MEXaHHUKe, HOJDKHBI CHIIBHO U3MEHUTHCA. OH CChi-
naeTcs Ha geonyonukoBauHyto padory Jiu u Koryecaiina
(1IpenCTaBICHHYI0 aHIJIMHCKOMY T'€HETH4YeCKOMY 00Ie-
CTBY), B KOTOPOH aBTOpHI HAaXOIAT, YTO OONBIIMHCTBO
JETATBHBIX MYTaIlUi, .BBI3HIBAEMBIX OOIYYEHHEM CIIEp-
MaTto3ouaoB Drosophila, sBnsercs ClIeICTBHEM pa3pbiBa
XPOMOCOM C MOCEeAYIOUIMM HX BOCCTAHOBICHHEM, &, Ha-
npumep y Tradescantia, Taxoit pa3psiB TpeOyer okosio 17
uoHU3anui Ha xpomaruay. C apyroii croponsl, @abepie
U bunp obHapyxuu, yto OosbIIas YacToTa MyTHpPOBa-
HUs OJHOTO OYEHb HEYCTOHYHBOTO I'€Ha 3aMETHO ITOHH-
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MOCJIECJIOBHE TEPEBOTYHKA

JKaeTcA NPH BHICOKOH Temmeparype. «Bo3moxxHO, — 3a-
KnovyaeT XONIPH, — YTO B XPOMOCOMaX NPOUCXOAST
fonee CI0XKHBIC SIBJICHHS, €M MOXHO cebe npeCTaBUTh
Jiaxke Ha OCHOBaHUM MPUHITMIIOB BOJTHOBOH MEXaHUKHY.

OtMeTHB, 9TO 1ENOro psAna OHOIOrHYECKHX NpO-
6nem llpeaunrep He moAHUMAET BOBCE, XOMIDH YKa3bi-
BacT B YACTHOCTH Ha MpoOIeMy peryJilMi HapyIeHUH
B OpraHH3Me, KOTOPYIO HEKOTOpble OHOJOrM HaxondT
HEBO3MOXKHBIM OOBACHHUTH MAaTEPHAIHUCTHYECKH, U BbI-
CKa3bIBaeT HaAeknay, 4To B janbHeiimeMm [Hpexunrep
3alMETCs STUMH BOIIPOCAMH.

3akaH4HBas PELECH3UIO CEPHE3HOH KPUTHKOH (puo-
codckux BeICKasbiBaHui [lpenunrepa (0 4eM CKaxeM
HiKe), XONIPH B IEJIOM BCE XK€ AAeT BBHICOKYIO OLIEHKY
KHHTe, KOTOPYIO, KaK OH T'OBOPHT €I¢ B Hayaie, Heobxo-
O¥MO [IPOYMTATE KAXKIOMY FeHETHKY M KOTOpasi CBOeH no-
CTaHOBKOH BoIpoca 00 HMCIOIb30BAHNH OPTaHH3MOM OT-
PHIIATENILHOM JHTPOITMH MOXET 000raTUTh ¥ (PU3HONIOTa.

Cxomubie Mbicnn no noBony kuurd lllpeamnrepa
BBICKA3bIBACT U3BECTHBIN aMepUKaHCKUM reHeTHk I. JK.
MCJIJIC[) Tlo ero MHeHHIO, K BEChMa Ba)XHBIM OCOOCH-
HOCTAM JKHBO MaTepHH, pacCMOTPEHHBIM B KHure Llpe-
JUHTepa, caenyer noGaBHTh euie oAHO Oosiee rirybokoe
H HE 3aTPOHYTOE aBTOPOM OCHOBHOE CBOMCTBO I€Ha —
€ro CrIocoOHOCTh pa3MHOXAaThCs, yABauBaThca. Crnocob-
HOCTb 3T4 JIEXKHMT B OCHOBE TAKUX KapJUHANBHBIX OUOI0-
THYECKHMX SBJICHUH, KaK pOCT, pa3MHO>KEHHE U, HaKOHell,
9BOJIIOLIHA KMBBIX CYILICCTB.

' H. G. Muller. The Journ. of Hederity, v. 37, Ne 3, 1946.
Ipodeccop Mennep — kpymHeHIuid cOBpeMEHHbIH reHe-
THK, YJeH-koppecnoneHT Akaaemud Hayk CCCP.
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YTO TAKOE XKH3Hb C TOYKH 3PEHUS PU3HKHU?

Ognnaxo Gynet 60oabpIIKUM YIIPOILIEHHEM pacCMaTpu-
BaThb 3TY CHOCOOHOCTb IreHa KaK MPOCTON aBTOKATAJIH3,
KaKk 3To cymrald, Hanpumep, Tponana. I'eH cmocoben
K YABOCHUIO ¥ COXPAHSET Ty CIIOCOOHOCTb M NOCHE My-
THPOBAHHUSA, TO €CTh Ja)Ke MPUHABLIYN MHYIO GOPMY U Npo-
ABISISl COBEPIIEHHO HOBHIE CBOMCTBA B CBOEM BIIHSHUU
Ha pa3BUTHE opraHu3Ma. Hu y OqHOro aBroKaranmsato-
pa Takas cniocoGHOCTh 1oka He u3BecTHA. JII0ObIe reHsl
¥ UX MyTaIuu MOTryT OpMHpOBaTH OPraHHYECKUH Cy0-
CTpaT B HOBBIE, NOAOOHBIE UM reHsl. UMeHHO 3T0 obecre-
4YHBAET CAMYI0 BO3MOXKHOCTb SBOJIIOLIUY, ITyTEM HAKOILIe-
HHSA ¥ Pa3MHOXKCHUsS] MyTallUi, UCTILITBIBACMBIX [€HAMHU.
C 5T0H TOYKH 3pEHHUA rOpa3n0 MEHEE BaXKHBIM /IS IOHU-
MAaHUsI CYIECTBa )XU3HHU ABIAETCA TOT (PaKT, YTO MyTalluH
— 9TO HIMEHHO KBAaHTOBBIE CKAUKU, HOO «OpraHH3aIusmy
(«niopanox» mo Ulpenunrepy) B cnenndugecku 6uomno-
I'MYECKOM CMBICIIE — 3TO B MEPBYIO OUYEPEAb PE3yJIhTaT
yIBOEHUS IreHOB U ot0opa. bronoruyeckas «opranmsa-
LUD» OTHIOAb HE TaK CHIBHO CBA3aHA C HAKOIUIEHHEM
TOTO, 9YTO OHOJIOTY Ha3bIBAIOT NOTCHIHAILHON 3HEpruei
(«orpuuarensHas saTponus» lllpenunrepa).

OcHoBHas HAOIIOAIOMAACS TEHACHIYA B Pa3BUTHH
XUBOH MaTepud, N0 MHeHHI0 Mennepa, — olecneuerue
MaKCHMaJbHO#M 0€30MacHOCT! U MIHMPOKOE pacupocTpa-
HEHWE CBOEro THIA OPraHu3allii. DTO YacTO JOCTUTAeT-
S TAKUMH KaYECTBEHHBIMH ITYTAMH, KOTOPBIE HENIOCPEA-
CTBEHHO HE YBEJIMYMBAIOT «IUTaHWUsA OTPHLIATETBEHON
SHTPONKEH», HO B JAJIBHEHIIIEM CO31AI0T OTPOMHBIE BO3-
MOXHOCTH s YTWIH3ALMHA BHEIIHEH sHeprun. TakoBo,
HaNpUMeEp, pa3BUTHUE HHTEIUIEKTa y Pu3nIeCKH crnaboro
CyniecTBa. 34ech KOHTPOJIb HaJ 3HEPrued B MHTepecax
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NOCIECIOBHE NEPEBOTYHUKA

CHCTEMBI BaXKHEE, YeM YBEJIHUCHUE COEPKAHUA SHEPTHH
B CaMOH CHCTEME.

Jlanee perieH3eHT NOABEPraeT pe3koit KpUTuke ¢u-
JI0COQCKUH SIMUIIOT KHHXKU.

B nenom Mesutep cuMTaeT, YTo, HECMOTPS Ha He-
MOJHOTY ¥ HEKOTOpPbl€ HECYIECTBEHHbIE HEIOCTATKH,
kuura Llpenuurepa BechbMa IIEHHA TEM, YTO HOMOTaeT
pa3pemnTh HEKOTOpble NPOOIEMbI, HHTEPECYIOIHE BO-
0011ie BCAKOTO YHEHOTO.

[lo mHenuo Makca [lensOproka, BBICKa3aHHOMY
B ero peuensuu’, kaura lllpeaudrepa He pemaer Bompo-
ca, CTOAIIEro B €€ 3arjaBHd — «YTO TaKoe >KU3Hb7.
3axaB BOMpOC, Kak MOTYT (u3uKa ¥ XUMHUSL OOBACHUTH
IpoLecChl B XXHBOM OpPraHU3ME, IPOTEKAIOIIHE B IPO-
CTPaHCTBE M BpEMEHH, aBTOp pa3z0OHpaeT APYyToi, HECO-
MHEHHO B2)XHBI, HO rOopa3/lo MeHee CyLICCTBEHHbIH BO-
IPOC — MOTYT JIH HU3UKA H XUMUSL OOBACHUTD SABJICHHUS,
IpoTeKaLIe B opraHuzMe. TeM He MeHee, 3Ta KHUra
IpeacTaBigaeT co6oii kak Ol POKYC, B KOTOPOM CXOAATCA
nuHTEpeCH GU3UKOB U OUOIIOTOB.

«YuTarensm, He 3HAKOMBIM CO CIICIMAIBHBIMY Bbl-
CKa3bIRAHUAMH bopa?, — roBoput Jlens0pioK, — MOMKeT
NOKa3aThes, 9TO (pr3HUecKas IpUpoa NPoLECCOB BHYTPH
KHBOH KJICTKH pazyMeeTcs caMa coO0, U UM TpyAHO oile-
HHUTH 3HAUEHHE 3a/]a4y, CTOSIIECH B HAYaJle KHUIH NEpex

' M. Delbrtiick. Quart. Rev. of biol, v. 20, Ne 4, pp.
370-372, 1945.

2 3pech MMeeTCs, OYEBUHO, B BUY TOUKa 3penus Bopa n Hop-
JlaHa 0 3HAYEHUH KBaHTOBOH HEONTPEAENEHHOCTH, KoTopoii Lpe-
AMHTEP TPOTHBOMOCTABNACT CBOIO (JSTEPMUHHCTHYECKYIO MO
CYLIECTBY) TOUKY 3peHHs Ha IPOLECCH] KU3HH.
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YTO TAKOE KH3Hb C TOUKH 3PEHHUA OUIHUKH?

«HauBHBIM (u3uKOM». JleIbOpIOK CHHTAET, 9TO 00CyX-
nerue [LIpeuHrepoM THIOR 3aKOHOB TIPHPOJIBI ((CTATH-
CTHYECKHX» H «IMHAMHYECKHUX») MOXET OKa3aTb «Ipo-
SCHAOLIEE BIUAHUE HAa OHOIOTHIECKOE MBILIUICHHE.

Pe3roMupysl TIPUBEJICHHBIE OT3BIBBI, CIEXYET CKa-
3aTh, YTO BCE PEICH3MH NOAYEPKUBAIOT OOJIBIIOE 3HAYE-
aue kHurd llpenunrepa. Y gedCTBUTENbHO, 3Ta KHHUTA,
KaK y)K€ TOBOPHIJIOCH, Pa3BUBAET HOBOE U UPE3BHIYAHHO
Ba)XXHOE HAINpaBJIICHHE B Hayke, 00bequHSIOMEe PUNKY
¥ OWOJIOTHIO M MMEIOIIIECE IUHPOKHE NIEPCTIIEKTUBEI B Jlalib-
HeimeM. JTa NOmbITKa CHHTE3a (U3UKU H OHOJIOTHUH
B pa3spenIcHHHd OCHOBHO#M NpobieMbl KU3HU TeM Oonee
UHTEPECHA, YTO OHA OKpallieHa OPHUrnHaIbHBIMH, IYCTh
HEeN30€KHO CYOBEKTUBHBIMY, NMPEICTABICHUAMH TaKOTro
KpPYDHEHILET0 COBPEMEHHOTO yueHoro, kak 1lIpeaunrep.
Bonpoc 06 OTHOUIEHHH )KUBBIX OPraHU3MOB K NIPUHIUTY
SHTpONMH nony4ua B kuure llIpeuarepa HoBoe ocpelie-
HHE, KOTOPOE, BEPOATHO, JACT NATLHEHIINAN TOIUOK K 00-
CYXIEHHIO 3TOro Borpoca. O6 3ToM roBOpUT, HaIIpUMep,
HelaBHA pabora Batnepa!, mocBsamenHas KCnepuMeH-
TIbHOMY H3YUYCHHMIO BTOPOTO 3aKOHa TEPMOJHHAMMKH
B MIPHMEHEHUH K )KUBBIM OpTaHH3MaM.

HIpenunrep ceoeit 0600maroIed MONBITKON cHe-
st OOJIBIION WIar K BBEAEHHUIO B 00MX0 OMOJIOIHA TEX
TOYHBIX TEOPETHIECKUX METOJOB, KOTOPHIC JJABHO CBOM-
CTBEHHBI QH3HKe, HO (€CIIH HE CYHTATH CTATHCTHYECKHX
MeTOoR0B 00paboTKH MaTEPHAIA) TOJILKO STTU30AHICCKH U
1o GonbIuei YacT UL B CIEHHANBHBIX paboTax npooHu-
BaKOT cebe Aopory B Hayke o xu3Hu. OcoOeHHO clieayer

''Z. A. V. Butler Nature,v. 158, Ne 4005, 1946.
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NOCJIECJIOBUE HEPEBONUHKA

DOAYEPKHYTH, YTO, HECMOTpS Ha BCIO CBOKO MEXaHHUCTH-
yeckylo meronosnoruio, lllpeaunrep — U B 3TOM Heco-
MHEHHas! IEHHOCTh €r0 KHUTU — MPUXOAUT, KK K LIEH-
TPaIFHOMY MPENCTABHCHUIO, K JHAICKTHYECKON MBICIH
O CIIEHHA(DIYECKOM, KaUECTBEHHOM OTIIMYHH )KUBOTO OT He-
HBOTO, XOTS M OIPaHUIUBAET 3Ty CHIEIHPUIHOCTD TONIb-
KO npeenamMi QH3NIEeCKOH OpraHu3aliH XUBOTO.

Hecomuenno, 3arnaBue xuura obeinaetr Oosbiue,
4eM MOXeT JaTh aBTop. Ilpobiema xH3HM B LIEJI0M He-
H3MEpUMO IMpe u IyOxe mpobiieM, 3atponyTsix Lllpe-
IvHrepoM B ero kaure. Lpenunrep paccMarpuBaeT JHIbL
HEKOTOpbI€ W3 OCHOBHBIX BOIPOCOB OPraHU3aLMU XXHUBOH
KJICTKH, HO OTHIOAb HE BCIO Npo0ieMy XH3HH BO Beeil ee
cnoxHOCTH. OIHAKO OH pa3BHUBAET HALIH [PENCTABICHUA
0 CYIIHOCTH >XU3HM TNIyOxe; W ectH GOpMaIbHO KHHIa
HE JaeT T0ro, 4ro oOemiaHo B 3arjiaBuH, BCE XK€ IO Cy-
WECTBY BPSI JIX MOTYT OBITH ONMpPaBAAHBI TC MPETEH3HH,
KOTOPBIC MNpelbsBWIa €H KpuUTHKa, TpeOys OT aBTopa
OOBSCHEHUS TaKHX ABICHHUH, KaK YABOEHHE I'€HOB, pery-
KA PU3MONOrHIECKUX NPOLECCOB U T. A. 3[4eCh yMeCT-
HO BcrioMHUTB cioBa K. A. Tumupsisesa, riae OH CTaBUT
B 3acayry Ilacrepy To, 4TO OH yMen NMOAHATHL BOMPOC,
CTOSIIIKY B HayKe HA OYEPEAH, M pa3penial UMEHHO 3TOT,
a He Kakoi-1ubo Apyroi, He MEHEe BaXKHBIH BOIIPOC, KO-
TODBIH, OHAKO, MOXET OBbITh PELICH TONBKO HA CIEAYIO-
IIEM 3Talle UCCICAOBAHUA, B YACTHOCTH, NOCHE TpeaBa-
PUTEIBHOrO M3y4YeHHUs NIEPBOTO BOMpoca',

"H. ®. Tamanes, U. U. Meuuuxosn K. A.
T uwmup a3 eB. Céoprurx cmameii «llacmepy», M., Usa. Axa-
nemun gayk CCCP, 1946.
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YTO TAKOE JXXH3Hb C TOUKH 3PEHAA OPUIUKH?

Ms! He OyaeM OCTaHABIMBATBCA 31ECh HA OTAEIb-
HBIX 3aMEYaHUiIX, XOTSd HEKOTOpbIE U3 HUX (KaK, HaIpH-
Mep, 3aMedaHue XONA3HA O BO3MOXHOCTH CTATUCTH-
YECKOr0 MOAXOAAa K EAMHHUYHOMY TI€HY) IOpPOXKIESHBI,
HO-BUMMOMY, KaKMM-TO HejgopasyMeHueM. [opasno
UHTEPECHEE paccMOTpeTh GHIIOCOQCKHE H, B YACTHOCTH,
THOCEOJIOTHYECKHe B3risasl, xoropeie Lpenunrep BbI-
CKa3aJl B 3MUJIOTe.

Kak xpymueiit ydensiii, lllpenunrep B Hay4HOM
UCCIICIOBAHUM 3aHS1 SICHBIE MAaTEPHAIMCTHYECKUE TIO-
sui. OH cnenuaneHO MOAYEPKHYIN, YTO HE TONBKO
HE MBICITMT HUKAKHX «CBEPXBECTECTBEHHBIX», HEQH3MYE-
CKUX CHJI B OPraHU3Me, HO M HE NIBITAETCs 3aMACKHPOBATh
UX B (PU3HYECKYIO OACXKIY «KBAaHTOBOH HEJETEPMUHHUPO-
BaHHOCTH» (K Y€MYy, O-BHAMMOMY, CKIIOHHBI HEKOTOPBIE
¢usukw, Hanpumep Mopnas u ap.). Tem Gonee oTueTiu-
BO BhICTymnaeT ciadocts Llpeaunrepa, koraa oH kacaercs
001mepHI0coPHCKUX BOTIPOCOB.

Tpynso npusecTu Gonee HarIAAHBN NpUMED B 00-
nacTH OMOJIOTHH, Ha KOTOPOM Tak Ouiectae U pebedpHo
NOATBEPKAAETCS IPABHILHOCTh H3BECTHOI'O BBICKA3bIBa-
uus B. U. Jlennna: «Hu eguHOMY U3 5THX Ipodeccopos,
CTMIOCOOHBIX AaBaTh CaMble IIEHHbIE pabOThl B CHELHAIb~
HBIX 00/1aCTSX XUMHHU, HCTOPUH, QU3UKH, HENb35 6epums
HU 8 eOUHOM Cn06e, Pa3 pedb 3aXOAUT O GuIocopuu».
(Jlennn, Cou., T. X1, c1p. 280.)

W nelicTBUTENILHO, CTaBd B CBOCH KHUIE [IEHTpallb-
HO¥M npo6eMoii Bopoc o clielinUIHOCTH KUBOI MaTe-
pun, Ulpeaunrep He TOABKO B KOHKPETHOM Hay4YHOM aHa-
JM3€, HO U B CaMO# [IOCTAHOBKE BOIIPOCA OTPaHHUYHUBAET
€ro HCKIIIOYMTEIBHO YpPOBHEM NPUMHUTHBHOU (usu4e-
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TOCHECHOBHE HEPEBOUNKA

CKOM OpraHM3alliH, YeM OTHaCTH U BBI3BAHA KPUTHUKA €ro
kHuru XongnoM u Memiepom. Kaxkercss, yTo uMeHHO
C 3TOH orpannveHHOCThIO [llpeaunarepa moneMu3upoBa
®. DHrensc, Koraa nucaix: «Msl HECOMHEHHO "cBeneM"
Korna-HuOGynp 3KCIEPUMEHTANBHBIM 00pa3oM MEIlLIe-
HHE K MOJICKYNAPHBIM ¥ XHMUYECKHM JBH)KCHHUAM B MO3-
I'Y, HO HCUEPIILIBAETCS JIX ITHM CYNIHOCTH MBIULIEHUSA )
(«/luanexkTuka NpUPOaBD».)

OnHako, ecnu B HAYYHOM HCCIIEIOBAHUH 3TOT Me-
ToJosornyeckuii nmpumutTuBK3M llpenuHrepa ckasancs
TOJIBKO B OTPaHHYEHHOM MOCTaHOBKE BOMpPOCA, TO B CBO-
MX 4YHCTO (praocoCKUX B3IMIAAAX OH BBICTYNACT YXKe
KaK [pAMOU HIECAJIMCT.

Ob6cyxnas «monens denpbpiokay, llpenunrep 3a-
SBJISIET, YTO ecJI¥ OBl OHAa OKa3ajach HECOCTOSTENLHOH,
TO Ha/o 6bUI0 OB BOOOIIE MPEKPATUTE JAIBHEHIINE IO-
IBITKH TIO3HATh CYHIHOCTH IPOLECCOB, NPOTEKAIOMIKX
B XHMBOHM KieTKe. XOJJ3H B CBOEH PELEH3UH OTBEYaeT
NpaBUIbHBIM yKa3aHUEM Ha o4eHb Ommskuii HIpenunre-
py npumep, Koraa, Kazainoch 0bl, B CTOJIb COBEPIICHHYIO
KapTHHY aToMa, UpennoxeHHyio bopom, nosnuenmee
passutie GU3UKUA BHECIIO CYIIIECTBCHHbBIE H3MEHCHHSL.

CoBpeMeHHOE COCTOSTHHE TEOpETHIECKON pu3uku,
a PaBHO JAOCTWXKECHHS B 00JacTH M3y4EHHUs CTPOCHHA Be-
IIECTBA, BCElEeN0 MOATBEPKAAOT NPO3OPIUBYIO JICHHH-
CKYIO MBICITb O NPHOKEHHH MO3HAHUA K a0COMIOTHOW
HUCTHHE uepe3 pAL OTHOCHUTENBHBIX MCTHH M HA4UCTO
onpoBepraT nanHoe yreepxkaenue llpenunrepa.

CoBepiueHHO HACANHCTHYHO TAK)KE BHICKa3bIBAHHE
Ipeannrepa, korga OH TOBOPUT, YTO «3arajka» IICHXO-
¢uzHyeckoro napamien3Ma HepaspeluMa I8 4eloBe-
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qgeckoro yma (§ 5), Tak ke Kak, 0 ero MHEHHUIO, HE MOTYT
OBITH TOHATEI K ITyTH CAMOT'0 TO3HAHMA MUPA STUM YMOM
(§ 19). 3necy wpeamuct Ulpenunrep BoicTynaer Kak TH-
TIHYHBIH aTHOCTHK.

Ho ¢ uckmouutenbHON 0OHAXKEHHOCTBIO 3TOT Me-
TaQU3MYECKUil pa3pbiB MEXIY HAyKOH H CyObeKTHBHOI
¢unocodueit lpenunrepa ckazancs B ero He0OIBIIOM
snunore «O geTepMHHHU3ME U CBOOOE BOJIN», T/IE HA HE-
CKOJIBKMX CTPaHHMIAX OH MBITAETCA OTBETUTH Ha HEKO-
TOpBIC OCHOBHBIE BONPOCH (WIOCOQUH, 3aMMCTBYS
WX PEHICHUE W3 HHAYCCKUX Ynanumaa, punocodun Llo-
TIEHray3pa U HPOYHX MUCTUKO-UICATUCTHYECKUX (HUITO-
copckux cucrem. lllpeaunrep U caMm CO3HaeT 3TOT pas-
PBIB MEXIY CBOCH pmiocopuel U Haykoi. «B Harpamy
3a TPy MO M3JI0KEHUIO YUCTO HAYYHOH CTOPOHBI HalleH
npobireMnl sine ira et studio 1 npoIry Teneps paspeLlIuTh
MHE BBICKA3aTh COOCTBEHHBIN, HeH30€KHO CYObEKTHBHbIIH
B3N] Ha punocockoe 3HaueHUe Borpoca» (cTp. 144),
numer oH. [IpuynHa 3TOro paspsiBa 3aKIKYAETCA B TOM,
9TO KPYIHBIH Yy4YeHbIH, BCKPHIBAIOIIMH OOBEKTHBHBIE
3aKOHOMepHOCTH npuponsl, llpenunrep B cBoeM MeTo-
JOJIOTMYECKOM OTHOLIEHUH K HayKe OCTaeTCs HEUCIIpa-
BUMBIM HJICATHCTOM, 4 B OOUIEM YMOHACTPOCHUH — TH-
IHYHBIM CBIHOM TOTO OOLIECTBEHHOTO CTPOs W KJacca,
K KOTOPOMY OH MPHHAMIEKUT. DUnocoPCKUil uaeantusm
[Ipenvrrepa, NpOMCTEKAOWMII M3 €ro MeXaHHCTHYe-
CKOTO METOAQ, HEe CIOCOOEH AaTh NMPaBHJIbHBIE OTBETHI
Ha NOJHATHIE UM PrI0COPCKHE BOMPOCHL.

Hlpenunrep yTBEpKAaeT, 4TO OJJHO HHAHBHILYaJb-
HOE CO3HAaHHE KaK TAaKOBOE HENOCTYIHO APYTOMY WHIH-
BHAYAIBHOMY CO3HaHHUIO (cTp. 147). 13 3TOrO OH Aenaer
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BBIBOJI, YTO CO3HAHHE — BOOOIIE eIMHUYIHOE SBJICHUE H,
3HAYNT, HAJTMYNE «MHOTHX CO3HAHMH» — WLIo3ui. [lo-
JOOHOE 3aK/IIoueHUe ecrecTBeHHO npuBomuT Llpeaun-
repa K KOHCUHOMY BBIBOJIy BCEH €r0 HICATIHCTHYESCKOH
¢durocopuH 0 HEMMO3HABAEMOCTH MHpPa BOOOLIE.

3Ta cTapast arHoCTHYECKas OacHs yxe TaBHO Oblia
Onectamie paszobnadyena JIeHMHBIM Kak pa3 Ha NpHMepe
bM3HYECKUX HAYK B €70 KIaCCHYECKOM Tpyae «Marepua-
JH3M H SMIHAPHOKPUTHUH3MY». OCTPOYMHOE BO3paxe-
HHE NPOTHB 3TOr0 OCHOBHOTO mnonoxxeHus lllpeaunrepa
IpuBOIUT Takxke XonasH. OH roBOpuT, 4TO y (u3Hka
HET BO3MOXXHOCTH IIPOBECTH pasjIi4He MEXAY HBYMs
3JIEKTPOHAMM BONOPOHOM Monekynbl. OHM Tak e Ji-
UIEHBI HHAABUAYAIbHBIX YEPT, KaK U «PaKT COZHAHHM.
TeM He MeHee, JNEKTPOHOB BCE-TaKH IBa, a HE OJVH.
Ho 10, ut0 He cmymniaer penunrepa B 6:1m3koil emy ¢u-
3WKEe, CTAHOBUTCS HEPa3pelMMbIM I Hero B obnactu
¢unocodun. Ilo 3ToH e mpuUUUHE CTONb K€ Hepaspe-
muMbiMU sBIItOTC At Hlpenunrepa u npoune ¢uno-
co(hckue BONpocCkl, MOAHATEIE UM B dmuiore. OH MULIET,
YTO «HEMOCPENCTBEHHBIE BOCHPHUATUA, KAKUMH OBl pa3-
JMIMYHBIMA ¥ HECDaBHUMBIMU OHH HH ObLIM, camu Mo cebe
HE MOT'YT JIOTHYECKH IPOTUBOPEUHTH ApyT npyry. osro-
My DOCMOTPHM, HE CMOXXEM JIA MBI OJTYYHTH IPaBUIIb-
HOE ¥ HENPOTHUBOPEUMBOE 3AKJIIOYCHUE, UCXO1 U3 Clle-
AYIOMX ABYX Hpenmnochuiok» (ctp. 145). Uro xe aT0
3a «IPEANOCHUIKH» U 0 KaKUX «HEITOCPENICTBEHHBIX BOC-
HPUATHAX», KOTOPHIC «HE MOTYT JIOTHYECKHA HPOTHBOpE-
YUTH JPYT APYTY», HIET peusb?

B camoM pnene, HeNmocCpeACTBEHHBIE BOCHPHUATHSA
HE MOTYT MPOTHBOPEYHUTH APYTr APYTY: OllyHicHHe 00au
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B PyKe — OLIYLICHUIO TOPEYH Ha A3BIKE, MM 00pa3 ue-
JIOBEKa HA JKpPaHe KHHO — OIIYILEHHUIO IUTOCKOI CTeHKH,
NIOJY4EHHOMY IIpH OLIYIIBIBAHUH 3KPaHA PYKOH.

Ho Ulpemunrep npotuBononaraeT Apyr Apyry BOBCe
He /IBa HEMIOCPEACTBEHHBIX BOCHPUSTHS, 8 COBEPLICHHO He-
cpaBHAMble Beuld. C OIHOH CTOpOHBI, OH OepeT Hay4HbIH
BBIBOJI, CZIENIaHHKII HA OCHOBE DECYHMCIIEHHOTO KOJIMYECTBA
(hakToB M CBHACTEILCTBYIOWIMH O TOM, YTO YEJOBEUECKHH
OpraHH3M B CBOMX OTIIPABJICHHSAX MOTHOCTBIO IOTYHMHAETCH
3aKOHaM IIPHPOJBL, KOTOPI OH MEXaHHCTHYECKH (popMy-
nupyer Tak: «Moe Teno QpyHKnuOHMpYET KaKk 4YMCTBIH Me-
XaHu3M. ..» (cTp. 145). C ApyToii CTOPOHBI, OH BBICTABIIACT
cyOBbEeKTHBHOE YOEXKIICHHE, YTO CBOOOIHASA BOJIA, CO3HAHHE
4e/IOBEKa FOCTIOACTBYET Hajl MaTepHanbHbIMU 3aKOHOMED-
HOCTSIMM Tena. «OIHaKO U3 HeOnpoBepkuMoro (? Ilep.)...
OIIBITA 51 3HATO, YTO 51 YIPABJISIO ASHCTBUSIMU CBOETO TENA. .. »
(Tamoxe). Ho ecnu iBa BOCHPHATHS HE MOTYT IIPOTHBOPEUMTD
ApYT APYTY, TO HAYYHOE OOBACHEHUE KAaKOT0-TTMO0 SIBNEHHS
OY€Hb YaCTO MPOTHBOPEUUT CYOBEKTHBHOMY YOEKICHHUIO,
OCHOBAaHHOMY Ha HENPOBEPEHHOM, KPUTHYECKH HE aHAJIH-
3HPOBAaHHOM OfbITC MOBCEIHEBHOM *u3uu. Tak, onrmue-
ckoe oOBsicHeHne 3(MpeKTOB KUHO, KOHEYHO, IPOTUBOPCYHT
HAIIEMY HEMOCPEACTBEHHOMY BIIEYATIICHUIO, YTO HA SKpaHe
JBIKYTCS NEACTBUTEIIBHO KUBBIE JIFOIM.

Ho u3 3TOro0, pasymeercs, He CaeAyeT, YTO CO3Ha-
HHE HE3aBUCHMO OT MAaTEPHH H «T'OCIIOJICTBYET» HAJ HEH,
kak yrBepxaaet O. llpenunrep, KOTOpbif HE CKphIBaET
cBOEH INpAMON (punocopckoi TEHIECHUHMO3HOCTH |, ap-
IYMEHTHPYS CBOM TONOXEHHS, CTPEMHUTCS HH Oolbiue
HU MEHbIIIE, KaK «JIOKa3aTh OJHOBPEMEHHO H CYIIECTBO-
BaHue 6ora u 6eccmepTe Qymm» (CTp. 146).
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bonee yeM oueBMIHO, YTO BO BCEM ITOM CBOEM
paccyxaeHun LlpenuHrep IOMyCKAaeT 3JIEMEHTAPHYIO
aoruyeckyrw ommdky, erorr fimdamentalis — nosxxnoe
OCHOBHOE TIOJIO)KCHUE, B Pe3yibTaTe KOTOPOW OH JOKa-
3bIBAET HE TO, YTO TpeOyeTcs A0Ka3aTh, a HEYTO COBCEM
MHOE, HO BHENIHE CXOAHOe. Ero cHiIoOru3sM mopoueH,
160 Hay4HO OOOCHOBAHHBIH BHIBOJ], BHITEKAIOUIHI U3 ITO-
3HaHUsI OOBEKTHBHBEIX 3aKOHOMEPHOCTEH, OH COMOCTaB-
ASeT ¢ CyOBeKTUBHBIM MHEHUEM, JIMILIEHHBIM KaKoTo Obl
TO HY OBUIO HAYYHOTO 3HAYCHMS.

Ta BHemHe JOrMYecKas, HO N0 CyLIECTBY IOPOYHAs
u OecroMoIHas apryMeHTauus, K KOTopoi oH mpubera-
eT AN JOKa3aTeabCTBa OCHOBHOIO TE3UCA CBOETO U0~
ra: «3Ha4MT, 1 — BCEMOTYIIHMH OOT», CBHIETEIBCTBYET
0 ryOovaimeM AyXOBHOM KPU3HCE, B KOTOPOM IIpe0dbl-
BaeT coBpeMeHHaA OypKyasHas QHIIOCODHs HayKH.

Monuwid punocodexuit o6ckypantusm Lipenunre-
pa OYEBHIEH M HE BbI3BIBAET HUKAKOTO COMHEHHA.

Eciu BepHO, 4TO BCTYIUICHHE K KHUIE 4acTo NH-
nieTcs IOoCiIe OCHOBHOTO TPYAA, TO HE MEHEE CIPaBEIITU-
BO U TO, YTO BRIBOJbI 4aCTO HAMEYAIOTCS PaHbLIE, 4EM ap-
TYMEHTaLUs.

Oto npowmsonuio ¥ co pemunrepom. Ero BeI-
BOJbl OTPAXKAIOT HACOJNOTHIO YXONAWIETO B IPOILIOE
KITaCCOBO-KaMUTAIHCTHYECKOrO OOWIECTBA, B KOTOPOM
Ha CMEHY OTHOCHUTEJIBHO NPOrpecCHBHOMY MEXaHHCTH-
YECKOMY Marepuaiu3My 3NOXH PaHHEr0 KalHTaIH3Ma
NpUNUIA pa3HyHble, Bce 6onee peaKUOHHBIE (GOPMBI
dunocoduy, BIIOTH JO PA3IWIHBIX THOCEOIOTHUECKUX
CHCTEM MJIEaTHCTHYECKOro Xapaktepa, Bpone lllonen-
rayapa u np. Y sux-to Ulpenunrep u 3auMCTByeT CBOM
obmue ¢unocopckue koumnenuu. OcraBaick B CBOCH
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CHieHHaNbHOM 00NacCTH KPYNMHEHIINM HCCIIEIOBATENIEM,
Hlpenuurep B o6nactv ¢unocoduu JOBONBCTBYETCH
OOBIBaTENbCKUMH NPEACTABJICHUAMY, «B3JOPHOH moba-
ceHkoit o ceobone Bonu» (Jlenun, Cou., 1. I, crp. 83).
B pesynbrare BO3HUKAET CBOeOOpa3Has «KpUBas» JIOTH-
Ka, COMOCTABIIAIONAas HAyYHBIH (akT ¢ CyOBEKTUBHBIM
OLIYIUEHHUEM, KOTOPAs U IPUBOJIUT €T0 K BEIBOAY, YTO EMY
yJdaercs «A0Ka3aTh... CyliecTBOBaHHe Oora u Oeccmep-
THE AYLIN».

B 3TOM OCHOBHOHM HENOYET BCEH JIOTMYECKOH ap-
rymentanuu lpeaunrepa, koTopas, Kak KapTO4YHbIH 10-
MUK, pacnafacTcs OT MajleHIlero NpuKOCHOBEHHUS AUa-
JIEKTHYECKOU KPUTHKHU.

®dunocopekoe BeicTymnenue Ulpenunrepa nomy-
YHJI0 YPE3BBIYAWHO Pe3Kyl0 OTHOBEAb B YIOMUHABIIEHCA
peUeH3HH KPYITHCHIIIEro aMepuKancKoro reueruka Men-
jepa, paclHCHUBIIETO €ro Kak «CTapOMOAHBIA MHCTH-
UM3M» M YKa3aBIIETO, YTO «OMONOTH IOKUPOBAHBI TEM,
YTO OHU OKa3bIBAIOTCS CBHUAETEIAMH 3THX HEPa3yMHbIX
MO3FOBBIX YTIPQXXHCHHH M M3MBILUIEHHHA MO OOm¥MM BO-
IpocaM TNCHXOJIOTHM M conuonorun». OH mpH3bIBAacT
6uosoros B oTBET Ha ¢uiocodckoe BricTyrueHue Hlpe-
JOUHTEPa «CBEPKHYTb CBOMM KPAacHBIM IIPEIOCTEPEraro-
muM cursaiom». «Hago HapesThCs, OAHAKO, — MHOIET
Memiep, — YTO HECYACTIMBOE OTKPOBEHUC BHYTPEHHE-
ro "g" 3Toro ¢u3KKa He OMEMIAET CePhE3HO OTHECTHCH
K JI0CTaTOYHO 340POBOMY H3JIOKEHHIO B OCHOBHOH 4acTH
KHHTH ¥ YTO Bce OoJice nonesHoe commkenne Mexay Qu-
3HKOH, XMMHUEH ¥ reHETHYECKMMH OCHOBAHHUSAMH OHOJIO-
TMH CTaJI0, HAKOHEN, Ha TBEPABIH My Th».

HecoMHEHHO, PpELEH3CHT 3/ieCh BIONHE IIpaB,
1 ObUIO OBI OONBILIOH HAUBHOCTBHIO MBITAThCA CBA3ATh 3TH
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IBE CTOJb HecoeaHUMBbIe NuHuH: [llpenunrepa-ydeHoro
u [llpenunrepa-punocoda. Kak B cBOe Bpemsi CITHPUTH-
HYECKUE «ONBITh Yoiueca 1 Kpykca, BeI3BaBILMe 3aCiTy-
EHHYIO OTTIOBE/Ib JHIENbCA, HUCKOIBKO HE YMEHBLIWIH
BBICOKOH OLIEHKH HX YMCTO Hay4YHBIX UCCIIEOBAaHHUH, a MO-
Hajonorus JleHOHMIa HE OMeEIIana ero BeIMKUM 3aciLy-
raM B pa3BUTHMA HOBOTO MaTeMaTH4ECKOTO MBILLIEHHUS, TaK
¥ B JAaHHOM CiTyyae CyOBEeKTUBHBIE PrITocOCKHE BITIAIBI
KpynHOro ¢hu3nKa He JOIDKHBI MEIIATh TIPABIIIBHON OLICH-
K€ 00BEKTHBHOIO BKJIaJa, CICNAHHOTO UM B HayKy.

CoBeTckas HHTEUTUTCHIUSA, BOCIIMTAHHAA HA TPY-
Jlax KJIaCCHKOB HAy4YHOTO KOMMYHM3Ma, HACOIOTHYECKU
JIOCTaTOYHO co3pesia A TOro, YT00bl KPUTHIECKHU OTHE-
CTUCH K NOJOOHOMY CMELIEHUIO TOUHOM HAYKH M H/IealTH-
CTHYECKOH pHII0CODHH.

Cnenys 3aBetam B. U. Jlennna, oHa JOCTaTO4HO
yCTOWYHBA B OTHOUICHHH BCAKHX HICAIMCTHYECKHUX H3-
MBIIICHUH, HE3aBUCHMO OT TOTO, YTO OHH BBICKa3bIBa-
I0TCA KpPYTIHBIM aBTOPHTETOM B CIEHANBLHON 00sacTy,
OHa XOpOUIO ITOHUMAeT MCTOYHUKH U TPUYHHBI OA00-
HOTO SBNECHUS U CYMEET NO3TOMY ¢ depeHIUPOBaHHO
OLIeHHTH TPYAbl 3apyOEKHBIX yUeHBIX, YCBOMTh H IEpe-
paboTaTh Te JOCTHKEHHS, KOTOPHIX OHH AOOWITHCE B AeTe
"UCCJICIOBAHHA H MOCTHXKCHHUS PEAIBHOTO MaTepHAILHOIO
mupa. OHa CyMeeT OTIENHTh BCE TO HEPENOBOE H HOBATOP-
ckoe, yto umeercs B kuure 1lpeaunrepa, ot ero uneino-
¢urrocodckoro o6CKypaHTH3Ma, KOTOPBIH CTONb XapaKTe-
PEH [UIst MHOTHX COBPEMEHHBIX 3apyOeKHBIX yYEHBIX .

A. Manuunosckui.

! TlocaecioBue nepeBox4nKa HamucaHo B 1947 r. — Ipum. u30.
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HayuHo-nonynsapuoe u3naHue

3. Ulpenunrep

YTO TAKOE X13Hb
C TOYKH 3PEHUA ®U3UKHN?

Han xuuro# paGorainu:

Odopminenue — Adumesa C. C.
KommerorepHas Bepctka — XKumonoctos A, H.
OrtsercTBenHbIH 3a BhiTyck — Jloporasues A. B.

I'enepaubhnbiii Jupektop — bogposa XK. JI.
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