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Hamamu moux podumenceii

YTO TAKOE KXU3Hb
C MOYKU 3peHusi Pusuxu?

*

Jlexyuu, wumannwie ¢ Tpunumu-xoneoxnc
6 [lybnuue ¢ hespane 1943 2.



Homo liber nuila de re minus quam
de morte cogitat; et ejus sapientia
non mortis sed vitae meditatio est.
Spinoza,
Ethica, P. 1V, Prop. 67.

Yenosex ¢csobopaplii HH 0 4eM TaK
MaJIo He AyMaer, KaK 0 CMEPTH, H ¢I0
MYIOPOCTh COCTOMT B pa3MbilLICHHH
HE O CMEPTH, 2 0 XKH3HH.

Crunosza,

Jruxa, 4. [V, Teop. 67.
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YTO TAKOE XKHU3Hb C TOYKM IPEHUS ®PHIHKN?

Jercrro, I0HOCTH, YIeha

Oreu OpsuHa, Pynonsd 1llpemunrep, momydun mo
HaclencTBy Hebonsilylo (Gabpuky kieeHKH, 4To obecrre-
YHBAJIO €70 CEMBI0 MATepHATbHO M OCTABILAIIO EMY BO3-
MOXXHOCTH 3aHHUMATBCS M €CTECTBCHHBIMH HAYKaMH: OH
MHOTO JIeT OB BULIE-TIpE3UIeHTOM BeHckoro 60TaHUKO~
300JIOTHIECKOTO OOLIECTBA U BHICTYTIAN TaM C IOKJIaaMu.
Opeud lpenuarep mmcall BIOCISACTBUY, YTO OTeL Obin
eMY «[pYroM, yYHTeJIeM U HEYTOMUMBIM cOOECeTHIKOMY.
Marts OpsuHa Obina 9yTKOHU, 3a00TIHBOH ¥ KU3HEPAJIOCT-
HO¥ xeHiuAoN. be3obnaunoe neTcTBO DpBHHA POTEKA-
JIO B JIOMe, T/ LAPHIM J06POTa, HAyKa ¥ HCKYCCTBO.

Jo onquaHanuaTy net peGeHKa y4uIM 1oMa, a B 1898
rojy, yCIeHo BbLACPIKAB BCTYITUTENLHbIE 3K3AMEHBL, OH
noCTYNHN B AKaIEMHYECKYI0 THMHA3HI0, KOTOPYIO OKOH-
4qun B 1906 rony. 31a rUMHa3us IOXH30BATACH PEITy TaLM-
el IPECTUKHOTO Y4eOHOro 3aBeACHHUs, HO, B OCHOBHOM,
ryMaHuTapHoro mpoduns. Tem He MeHee, mocie Onects-
111€ CAAHHBIX BHITYCKHBIX 3K3aMeHOB (DpBHH BOOOIIE He-
M3MEHHO OBUI MepBHIM YYEHHKOM B KJlacce), Koraa IpH-
U1a nopa BeIOOpa aajibHeWnero myTH, Oe3 xonebGaHMi
IPEATNIOYTEHH e ObLIO OTaHO MATEMATHKE U (PU3MKE.

Ocensio 1906 r. Ulpenuarep moctymwi B Benckuii
YHHUBEPCHUTET, IJIC €lle HEeJaBHO, 1O CBOEH Tparu4eckou
rubenu paboran Jwasur boasumad. Ho stot BeiSop Op-
BHHA HE CIIENaN ero y3kuM crnenuamucroM. Kpyr ero un-
TEPECOB BCErja OCTaBajiCA yAMBUTEILHO MIMpOKUM. OH
3HAJI HIECTh UHOCTPAHHBIX S3BIKOB, XOPOILO 3HAI HEMELI-
KHX MTO3TOB, CaM ITHCAJl CTHXH.

Bce >xe Ha niepBylii Ilad BCe OIIPEAETIeHHEe BLICTY-
Haayu AUCHUIUITHHB] QU3HKO-MAaTeMaTHYECKOTO IMKIa. Bo



3PBUH IHPEJIMHTUEP. BUOT PADHA

MHOI'OM 3TO OBINO 3aCAyroi mpermonaBartesiei, B 4acTHO-
ctu Ppuna [asenpoms, o kotopoM B 1929 r. B HoGenes-
ckoit sieximu Lpenunrep rosopun: «Toraa (o Bpems
Ilepsoit MupoBo# BoHHBI) noru6 I"a3eHponb, H YYBCTBO
I0/ICKa3kIBaeT MHE, UTO, HE CJIy4MCh 3TOTO, OH CTOST Obl
37IeCh BMECTO MeH®». VIMEHHO 3TOT ApKuii 1eToBeK mo-
MoT BTOpPOKYpcHHKY llIpenuHrepy HoHATH, YTO €ro MpH-
3BaHNEM SBJAETCH TeopeTHdeckas Gusuka.

Jlia moxTopckoi quccepTanuu (aHanora Tenepei-
Hed nunnoMHo# paGotsi) lLipemunrepy Osina npemioxe-
Ha 3KcnepuMeHTasbHas paboTa, KoTopasi Obliia He TOJIEKO
YCHENIHO 3aLUIeHa, HO U YA0CTOUNACh ONyOauKoBaHUA
B «Jloknanax» BeHckod akanmemum Hayk. [locne cpaum
BBITYCKHBIX 3K3aMEHOB JBaJLATHTPEXJIETHEMY DpPBUHY
[lIpenqunargpy 6n1na NpucyxacHa CTeleHs AOKTopa (uio-
coun.

Hawubonee nnrepecnon s llpeausrepa obnactsio
CTajla TCPMOJHHAMHKA B BEPOATHOCTHOH MHTEPIipeTalluy,
pazsutoit boneumanoM. «Kpyr stux wmael, — roeopun
3. Hlpeaunrep B 1929 1., — cTan ang MeHs xak Obl TepBoOi
MO00BBIO B HAYKE, HUYTO JPYTO€ MEHS TaK He 3aXBaThiBa-
70 4, NOXATyH, y)Ke HUKOTqa He 3aXBaTur». B Kauecrse
AOKTOpCKOM quccepranuy [lpenunrep 3amuniaet Kcie-
PUMEHTATBHYIO paboTy MO 3NEKTPUIECKOH TPOBOAUMOCTH
HA TIOBEPXHOCTH M30JIATOPOB BO BJIaXKHOM BO3MAYXE, BBI-
TIOJIHEHHYTO MM B Tabopatopuu JKCHepa.

ACCHCTENT, J01eH T, odHIep.
Ha rwro-3anagnom ¢ponre.

Bckope mocne oxoHwaHus ysusepcurera Llpe-
JMHTEp TOJYYWI MECTO acCHCTEHTa JKCHepa, Bo Bro-



YTO TAKOE KHM3Hb € TOYKH 3PEHHS DHINKU?

pom ¢dusuueckom mHCcTHUTYTE BeHckoro yHuBepcurterta.
C 1914 r. — llIpeauHrep CTaHOBUTCA MPHUBAT-AOLEHTOM.
C 1910 r. noseastorcs nepesie mydmukamuu Llpegunre-
pa, TOCBSLICHHBIE AMANIEKTPUKAM, KHHETHYECKOH Teo-
pYMH MarfHeTusMa, aTMOC(EPHOMY BNIEKTpUUYECTBY (mpe-
mus [aiiTuHrepa), TEOpUM aHOMAJIBLHOH INIEKTPUIECKOH
JUCTIEPCUH, MHTEPGEPCHUUMOHHBIM SBJIICHUSM, TEOPHHU
3pdexra Hebas n ap. Kpyr ero unrepecos Obln BecbMa
IIHPOK: PaJHOaKTHUBHOCTE B €€ CBA3M C aTMOC(EpPHBIM
EKTPHUUECTBOM (3a 3TH TOABI paboTsl OH OBLT YAOCTOEH
NpeMHH, VUPeKACHHOH ABCTPUHCKON aKajaeMuel HayK),
MIEKTPOTEXHHKA, aKyCTHKAa H ONTHKA, B OCOOEHHOCTH
TeOpHs HBETOB. Torna ’ke OH BIIEPBbHIC 3aHHTEPECOBAICA
KBAHTOBOH (H3UKOA.

Ycremnas pabota MoJIoJOTo Ipenogasaresns Obia
3amedeHa, ¥ 9 siuBaps 1914 1. oH ObiT yTBepXKIEH MU-
HHCTEPCTBOM B 3BaHUH JIOLEHTA, YTO AABAJIO €My HpPaBO
9HTaTh Jiekuud. OHaKko IpUBaT-AOLEHTYpa He OIla4u-
Bajiach, TaK 4TO MarepuanpHoe monoxenue lllpegunrepa
HE U3MEHWIOCH, U OH NO-TIPEXHEMY KXW C POIUTEIIMHI
B BeHe u «3anes3all K HUIM B KapMaH» BBHUIY CKYJIHOCTH
YHUBEPCHTETCKONW 3apaborHoi muiarhbl. llomeiTkn m3Me-
HUTB JTO [OJI0KeHHe ObUIY TIPEpBaHbl HAYAJACh BOHHA,
1 OpeuH Lpeunrep Opi1 MOOHIM30BaAH.

Ilo TornanmiHMM aBCTPURCKYM 3aKOHAM BBITY CKHUK
yHuBepcuteta 3psuH llpeaunrep nomken Obli roj or-
CIIY)KHMTH B apMHH. 3a HECKONLKO Heaenb 1o Hadana Ilep-
BOX MUpOBO# BoiHb! llIpeaunrepa Npu3sIBaOT B apMHUIO.
B ornwuue ot @. T'azeHopns, mornbiuero Ha Qpowre,
[lIpenuHarepy noees3no — €ro OTHpPaBISAIOT B KAYeCTBE
apTWiepuiickoro oduilepa Ha OTHOCHTENLHO CIIOKO¥-
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3PBHUH HIPEAMHIEY. BHOTPA®HSA

HBIH yyactok lOro-3ananunoro pponta (paiion Tpuecra).
Tam emy yaaercs qaxe 0CTaBaTbCs B Kypce passutus ou-
3MKH, B YACTHOCTH, TO3HAKOMHTECS CO CTAThIMH A. DHH-
mTedHa mo obuIeH TEOpHH OTHOCHTENBHOCTH U B 1918 1.
OITyOJIHUKOBATE JBE CTAThH 110 ITOH TEME.

«AKajeMHYECKHE I'OAbI CTPAHCTBHI»

TTocie okonuanus BoiHel, B HosOpe 1918 1. 0. [lpe-
OUHTEp BepHyics B Berckuil ¢usnueckuil HHCTHTYT.
OnHako NOCIEBOCHHAS KH3Hb B ABCTpUH Oblia TPYAHA,
HEPCIIEKTHB YydIieHUS He ObUIO, ¥ MO3TOMY, [OIYYHB
NpUrIamenne nopaborate B eHckoM (H3MYecKoM HH-
cturyre y Makca Buna, Ulpeaunrep B3sn B Berne nomy-
TOJOBOH OTIYCK ¥ C MOJIOJION XKEHOH (OH TONBKO 4TO XKe-
HuIcA) B dnpene 1920 r, moceNnHica Ha HOBOM MecCTe.

B "'epManu# TorAa TpyIHIACh NIEAAa BHLIAIOLIHX-
cs (PU3HKOB, Cpenr KOTOPHIX Ipesk/ie BCEro MOXHO YIIO-
MsHYTh DiHmTeriHa U Makca [lnanka, H BO3MOXHOCTD
oOuieHus ¢ HUMHU OBINIA IPHUBIIEKATENbHOH. B Hene Hpe-
AuHrep npopaboran, oHaKo, TOJNBKO YeThipe Mecsia. OH
yxe nprodpen «uMs», H NpUTTIalieHus Ha paboTy B pas-
JUYHBIE Hay4YHbIE LICHTPHl HAYAIH HOCTYNATh BCE Yawie.

B nauvane 1921 r. yausepcuretsl Kuns, bpecnay,
I'amBypra u ero pogHoit Bennr o6emanu eMy TODKHOCTD
npodeccopa TeopetHyeckor ¢usnkd. IocTymuno npu-
rnamenue u U3 Iltyrrapra, lpenurrep nepeexan tyaa
u B Hayate 1921 r. npuctynui k arenuro jekuui. Ho pa-
6ota B lllTyTrapre npoxo/nKanacs BCEro OHH ceMecTp,
u Wlpenunrep nepewen B yauepcuter B bpecnay. Oxn-
HAKO HECKOJILKO Heellb CIYCTA OH HOJIYHMII [IPUTIaliie-
HHE BO3IrJIaBUTH Kaenpy reoperuueckod ¢usuxu Ilo-

11



YTO TAKOE XKH3Hb C TOUKM 3PEHHA ©H3UKH?

nuTexHUKyMa B Llpopuxe, KOTOPYIO 10 9TOT0O 3aHUMAIH
HU OoJIbIE HU MEHbIIE Kak AnbpOept DitHmTedH 1 Makc
¢on Jlays. 3to npurnamerue nogHumano [Upenurrepa
Ha BBICHIYIO CTYIIEHB aKaeMHu4ecKoil «rabenu o paHrax».
B 1921 rony on nepebpancs B Lropux.

Ypagpnenne lIpennurepa

Ypaeauenue [lpeounzepa — ocnoenoe ypaeHerue
HEPeNAMUBUCINCKOU K8AHMOGOU MEXAHUKU, RO380asem
ONPeOeIUmb 03MOICHBIE COCMOSHUA CUCMEMbI, a4 MAaK-
oice usmeHenue cocmoanus 6o epemenu. Coopmyauposa-
Ho 3. [llpeounzepom ¢ 1926 2.

Mo cknanxy yma Opeun Ulpenuurep, nogoduo [Tinan-
Ky, DHHIITEHHY ¥ pAay ApYTHX (GH3HKOB TOTO BpeMeHH,
TATOTEN K KIaCCHMUYECKHM IPEACTABICHHAM B (U3HKE H
HE HPUHAM KOIEHIareHCKOW BEPOSTHOCTHOM HHTEpIIpe-
TAMU KOPNYCKYASPHO-BONHOBOrO nyanumsMa. B 1925-
1926 rr. Ulpenunrepom ObITM BBITIOTHEHHE pabOThI, BbI-
JABHHYBIIHE €0 B IIEPBHIH PAX CO3NATENEeH BOJHOBOM
MEXaHHKH.

Hannuue BosIHOBBIX CBOHCTB y anekrporoB pe-
IMHrep HPHHAN Kak (QYHIAMEHTaNbHBIH JKCOEpHMEH-
tanbHbIA Qakt. g GH3HKM BOJHBI JaNeko He ObUIH
4EeM-TO HOBBIM. BBIIO XOpOUIO H3BECTHO, YTO B OMUCAHUH
BOJIH Pa3IHyHOH (PH3UYEeCKOH MPUpPOAbI €CTh MHOTO 00-
IETO — MAaTeMaTHYeCKH OHH OMHCHIBAIOTCH NOXOKUMHU
MeToAaMH (TaK Ha3bIBAEMBIMH BOJIHOBBIMU IHdepeH-
HATbHBIMH YPaBHEHUSAMH B YAaCTHBIX NPOU3BOIHBIX).
U 3neck npossageTcd 0OONBITHEHIUEE 0OCTOSTENLCTBO,
KOTOpPO€ MOMKHO HpOWLUTIOCTPHPOBATh Ha NpUMEpE 3BY-
KOBOH BOJHBI B OPraHHOH TpyOe.

12



IPBUH IUPEJAHTEFR. BHOI'PAGHA

Bce BenHuHHBI, OTHOCHINHECH K 3BYKOBOH BOJIHE
— | pacupeneneHye mIOTHOCTEH, U JaBICHUI, H TeMIie-
paTyp M TaK Jajee B TAKOH «cTosuEH» BOJNHE ABIAIOTCS
OOBIYHBIMH, ONTHCHIBAEMBIMH KIACCHYECKOW TEOpHEH, HO
B TO XK€ BpeMs CYILIECTBYIOT H OLpENE/IEHHBIE JUCKpET-
HEI¢ «PE30HAHCHbIE» COCTOSHUA: Ka)Xaas 13 TpyO, B 3aBH-
CHMOCTH OT €¢ [UTHHBI, «HACTPOEHA» Ha ONPENEIEHHYIO
4acToTy. TO HABOJHUT HA MBICTH, YTO, HALIPUMED, H pa3-
JMYHBIE KBAaHTOBBIE INHCKPETHbIE COCTOSHHUS 3IEKTPO-
HOB B aTOMaXx TAIOKE UMEIOT TAKYIO K€ (PE3OHAHCHYIO»
npupony. Takum oOpasom, BoHbI Je Bpoiins cranoBaT-
C B pAI «OOBIYHBIX» KJIACCHYECKHX BOJH, @ KBAHTOBbIE
IHMCKPETHBIE COCTOSHHA — B PAI «OOBIUHBIX» PE3OHAHC-
Heix. KORe4YHO, /i ONUCaHMA DHEKTPOHHBIX (M ApYrHX
1n0A00HBIX UM) BOJIH HEOOXOJUMO pacroiaratb ypaBHe-
HUEM, TaKOH )K€ CTENEeHH OOIHOCTH, KaK H yPaBHCHHA
Hcaaka HeroToHa B Knaccu4yeckoil MexaHHke, v B 1926 r.
llIpenunrep mpenyionnl TAKOS YpPaBHEHHE, 3HAMEHUTOE
ypasuenue lllpenunrepa, ssuBieecs MaTeMaTHYECKOH
OCHOBOM BOJHOBO# (110 APYroif TEpMMHOIOTHY — KBaH-
TOBOI) MEXaHHKHU.

Ora cepus pabor Obina ony6iuKoBaHAa DPBUHOM
Mpeaunrepom B 1926 rogy moj o6lHMM HA3BAHHEM
«KBaHTOBaHHE KaK 3a1a4a 0 COOCTBEHHBIX 3HAYEHHAX).
VYpasrenne UlpenuHrepa 3aHai0 JUAMPYIOLIEE MECTO
B KBAHTOBOM TEOPHU U HE YTPATWIIO €70 U TOHBIHE.

Ho npeanoxennas IlpessHrepoM «knaccHyecKas»
HHTEPIIPETANHs TOH BEJIMYHHBI, KOTOpas OlpeAeNIecTCs
3TUM ypaBHEHUEM — BOJHOBOH QYHKUMH — He yIep-
xanack. [Tociie HanpsXeHHeHIIUX TUCKYCCHH C JaTCKHUM
dusuxom Hunscom Bopom, nosonusmux [llpeaunrepa no

13



HYTO TAKOE KH3Hb C TOUKH 3PEHUS ®PH3UKH?

H3HEMOXEHHS ¥ 10 OTYASHHUA, €My [IPHILIOCH TPH3HATH
HEOOXOJHMOCTh OTKa3a OT €€ KIACCHYECKOro HCTOM-
KOBaHUA B MONb3Y BEPOATHOCTHOrO. OTO ObLI TAKENbIi
ynap. Ilepen oteesnom uz Konenrarena ot Bopa lllpe-
AuHrep cKkasan eMy: «Eciu Mbl coOHpaeMcs COXpaHUTD
3TH NPOKIIATHIE KBAHTOBbIE CKAYKH, TO MHE NPHXORUTCS
HOXaNeTh, 4TO A BOOOINE 3aHSIICH KBAHTOBOH TEOpHEID.
HeraTMBHOE OTHOLIEHHE K «KOMEHIareHCKOH HHTepnpe-
TalUKU» kBaHToBOM Teopun y Ulpennurepa (kak u y OHH-
wreina, [Inanxa, ne bpoiing, Jlays) Tak U HE UBMEHUIIOCH
O KOHIA €ro (HeH. v

B BepanHckom yHHBepcHTETE

Mocne yxona B modeTHy!0 oTcTaBKy Makca [Tnanka
kaeapa TeopeTHyeckoil Gu3NKU B bepauHCKOM yHUBED-
CUTETE 0Ka3a1ach HE3aHATOM, U BOMIPOC O €ro MPHEMHHKE
JODKHA OBplIa pemmvTh CHELHATbHO CO3JaHHAas KOMHC-
cus. OHa npennoxuia CIHCOK KaHAWNATOB, B KOTOPOM
Ha BTOpOM MecTe (rmocne ApHonbaa 3oMMepdenbaa) 3Ha-
upnack pamunus Mpenunrepa. 3omMepdensy oTkazan-
ca nepeexats B bepiuH, 1 BOIMOXKHOCTD 33HATh BEChMa
IPECTHXKHOE MecTo oTKpbinacs mnepen llpenunrepom.
On xonebancs 1, MOXeT ObITh, HE TIOKHHYJ OBl IPeKpac-
Hbi#t Llfopux, ecnu 651 He y3Han, yto [lnask «...66u1 ObI
pan...» BUIETH €T0 NPEEMHHKOM.

Jt0 pemuito xeno, ¥ B Koxue yera 1927 rona Op-
BuH Ulpeaunrep nepecenuncsa B bepnun. Tenno npuus-
ThIfl HOBBIMU KOJUIEraMH, OH OBICTPO OCBOMUJICS HA HOBOM
MEeCTe, U TOJbl )KM3HU U NPOAYKTHBHOHN pabors! B bep-
JIMHe OH TOTOM BCIIOMHHAJ KaK «TpeKpacHbie». Ha cre-
JIyromui rox mocne nepeesna u3 Lopuxa Illpenurrep
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3PBHH WWPEMHTEP. BHOT PAGHUSI

ObLT eqUHOIMACHO (4T0 OBIBAMO Ype3BBIYANHO peako!)
u30pan wieHoM bepnunckol akagemuy Hayk. Ho ocHog-
HBIM [IOJIEM JIEATEILHOCTH OCTABAICK YHHBEPCUTET. X0OTH
Ipenunrep ObUT THOIHYHBIM «OJUHOYKOH» M HE co3pan
IIKOJBI, €10 HayYHBIH H HPABCTBEHHBIA ABTOPUTET UIpal
BOKHYO POTb.

Bee pyxuyno B 1933 romy, koraa K BIacTH IPHULIA
dammcrsr. Haganock MaccoBoe 6ercTso u3 I'epManuu myd-
IIMX yueHbIX. Jake OTCyTCTBHS «TapaHTUM, 9TO YETOBEK
0e30roBOPOYHO NPHMET HAIHOHAI-COIHATMCTHICCKHH
pexuM», ObUIO JOCTATOYHO, 4TOOBI NOABEPIrHYTHCA IIpe-
cienopanuo. Ulpenunrep Taioke pemmmn DOKuHYTH [ep-
MaHuw. «SI Tepners He MOI'y, KOTJa MEHS JIOHMMAIOT 10~
JAUTHKO» — 3T0 ero ciosa. [loj npetoroM TBOPIECKOro
ormycka oH yexan B YOxaeri Tupons, a oTryzna B okTa0pe
1933 roxa BMecte ¢ xeHoi nepebpaica B Oxcdopa. Bexo-
pe OpsuH Hlpeqarep nomyunn uzsecTue, YT0 OH yIOCTO-
e HobGenesckoi npemuu no ¢usuxe 3a 1933 rox.

Tpu roma mpopabortan [lIpenurrep B Oxcdopne
HCClIe[oBaTeNeM-CTUREHAUaTOM. TocKys Mo pOJMHE,
OH BepHyJics B ABCTpuio; ¢ okTsOpsa 1936 r. llpenun-
rep — OpIUHAPHBIH mpodeccop TeopeTHdeckod Qusm-
ki yausepcutera B I'pane. Ho B mapre 1938 roaa nocne
AHILTIOCA HEMEIKUE NOPSIKH PaclpOCTpaHMIMCh U HA
Asctpuio, u 31 mapra Spsun [penunrep Ob11 H3-32 O~
AUTHYECKOH HeONaroHaxeXHOCTH BBIYEPKHYT H3 BCEX
YHHBEPCHTETCKHX CIIUCKOB ['epMaHuu 1 ABCTpHH.

Onsares ckuTanns. [epeesn B Jly6imn

Yepes Wrammio, llieeiinapuro u benpruio llpe-
quarep B 1939 rogy onste BepHyNCA B AHIUIHIO, IIE
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YTO TAKOE KH3Hb C TOYKH 3PEHHA OH3HKH?

OH OBUT 3aIIMIIEH OT HEMOCPENCTBEHHOH (ammcTckoi
yrpo3sl. B 310 Bpems rnaea npasHrenscTBa Upnanmuu
W. ne Banepa, marematnk mo 00pa3oBaHUIO, 3aHUMAJICS
opraHm3aiuer B Jlybnune HHCTHTYTa, noxobHoro Ipun-
cToHCKOMY, H lllpenuHrep cranm ero miaBod. 31eck OH
npopadortai 17 ner, akTHBHO 3aHUMAsACh He TOMBKO (M-
3UKOH, HO ¥ duitocoduel, nossuei u naxe GHoorHeH.

B 1944 roay Buiwia ero u3BecTHas kHura «Uro
TAKO€ XU3HB C TOYKH 3peHus Gpuzuku?», B 1949 rony —
cOOpHHK CTUXOB, @ B 1954 r. — knura «llpupona u rpe-
ku». Kak ¢usuk, Opeun Hlpenunrep B 9TH T01bI MHOro
paboTan B 061aCTH TEOPHH IPABHTaLNH 1, TOXOOHO DHH-
wTeiny, Opwiarajdl OONbIIME YCHIHS I [IOCTPOCHHS
€IMHOU TEOPUH MOIIA.

Iocne oxkon4anus BoiiHbl Illpenunrep He pas mo-
Jly4aJl IPHUTIAlieHHs BEPHYThCS B ABCTpHio U B ['epma-
Aro. Ho ox nomo6uin Mpnananio, 1 TOABKO HMOBEPHB,
YTO YIpo36l HOBBIX MOMUTHYECKUX MOTPACCHHA MHHOBA-
7M, pelwiIcs BepHYThcs Ha poixuHy. Ero Bo3Bpamenue
6110 TpyMbansueiM. Ulpenuarep npopadoran B Ben-
CKOM YHHBEPCHTETE JBa I'0J1a H €Il OTHH «T'OJ [10YeTay.
TNocnexnue rogbl €ro XKH3HN IPOLUTH B JKUBOIUCHON TH-
PONTBCKOH JiepeBHe Anbnbax.

Opsun Ilpenunrep ckoruancs 4 supaps 1961 r.
B Bere.

Herounnka:

- MaTepHAlL! caifra http://taina.aib.ru/biography/
ervin-shredinger.htm (Cpuropses B. 1)

- Marepuans caifra http://ru. wikipedia.org/wikiy/

- Marepuansl caifra http:/n-t.ru/nl/fz/schrodinger him.
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MPEJIACJIOBUE

OOBIMHO TPUHATO AYMaTh, YTO YUEHBIH JOJIKEH
B COBEPIIEHCTBE 3HATh ONPENEIEHHYIO 00JACTh HAYKH
U3 [IEPBLIX PYK, H TOITOMY CUUTAIOT, HTO MY He CelyeT
NHCaTh MO TAKAM BOIPOCAM, B KOTOPBIX OH HE SBJIAETCS
3HATOKOM. 3TO paccMarpuBaeTcs, kaK Bonpoc noblesse
oblige'. OgHako Ay HOCTHKEHHUs MOEH 11e/TH 1 Xouy OT-
KazaTbCsA OT noblesse ¥ IPoNTy, B CBA3M C ITUM, 0CBOGO-
JMTh MEHST OT BBITEKAIOMUX OTCIoNa 0013aTenneTs. Mon
U3BHHEHHA 3aKTIOHAIOTCS B CICYIOIIEM.

Mb1 yHacsiemoBaiM OT HamigX NPEIKOB OCTPOE
CTpeMIICHHE K OOBEJMHEHHOMY, BCEOXBATHIBAIOLIEMY
3HaHM0. CaMoe Has3BaHHe, NAHHOE BBICOYANILNM WH-
CTHTYTaM II03HAHHI — YHHBEPCHTETAM, — HATIOMHHAET
HaM, 9TO C JXPEBHOCTH W B NPOAOKEHNHE MHOTHX CTOJIE-
THUH yHusepcanvHulil XapaxkTep 3HaHWH OBIN ¢XHHCTBEH-
HBIM, K 4yeMy Morno ObiTh DONHOE AoBepue. Ho paciuu-
peHHe u yriyOneHHe pasHooOpasHBIX oTpacieil 3HaHuA
B TEYEHUE MOCHENHUX CTA 3aMCHATEIbHBIX JIET TOCTABH-
JI0 HAC TIepe]] CTPaHHOM xuiieMMOM. Mbl ICHO YyBCTBYeM,
YTO TOJBLKO TEIEPh HAYMHAEM NPHOOpPETaTh HAaXENKHBIN

! «Bnaropoactso o6a3siBaeT» (¢pany.). B namHOM Cciyyae

O3HAYAET, YT YECTh HOCHTh 3BAHHE YUESHOro o0S3bIBAET HE HA-
PyuIaTh B3gTHIX Ha ce0f 0043aTenseTB — CyAHTH KAk HACTOS-
HIEMY YHEHOMY JHILb C TTONHBIM 3HAHHEM Jena. — IIpum. nep.
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YTO TAKOE XKHM3HL C TOYUKH 3PEHUA GHIUKH?

Marepuan s Toro, yToOb 00be/IMHUTL B ONHO LIENOe
BCE, YTO HAM H3BECTHO; HO C JPYrod CTOPOHBI, CTAHO-
BUTCA TOYTH HEBOIMOXKHBIM IS OJXHOTO YMA OTHOCTBIO
OBIAJIETh G0JIee YeM KakoH-1u60 oxHoH HeOoNbLIONH cITe-
HUATBHON YaCThIO HAYKH.

Sl He BUXKY BBIXOXA W3 3TOTO MOJOXKEHUSA (YTOOBI
TIpH 5TOM HAllla OCHOBHAs LieNb HE OKazajiach HOTEPSHHOH
HaBCer/a), €C.TH HEKOTOPBIE N3 HAC HE PUCKHYT B3ATbCA
3a CHHTe3 (PakToB M TeOpui, XoTa ObI HAllle 3HAHUE B He-
KOTOPBIX U3 3THX 0b6nacTeit O6p10 HEMOMHBIM U NONYYEH-
HBIM U3 BTOPEIX PYK H XOTS Obl MBI OJIBEPTaNtCh OMAC-
HOCTH TIOKa3aThCA HEBEXKIAMHU.

ITyctp 3TO moCHy)HUT MHE M3BHHEHMEM. Bosblioe
3HAYCHHE HMEIOT TAKXKe TPYRHOCTH C S3bIKOM. PojHOM
A3BIK KaXIOTQ ABAAETCA KaK ObI XOPOIIO MPHIrHAHHOH
OJCHKAOH, U HENb3s 4yBCTBOBaTH ceOs BrnoyHe cBodoa-
HO, KOTHA BAIll A3bIK HE MOXET ObITh HENPUHYXKJEHHBIM
H KOT'JIa er0 HaJI0 3aMEHMTD APYruM, HOBBIM. 5] oueHs Gia-
ronaper n-py Unkcrepy (Tpunuru-xosuremx, dyOnus),
n-py Hanpaiir Bpoyny (xomnemk cB. Ilarpuka, Moaii-
HYT) ¥, HAKOHEN (HO HEe MEHbLIUE, YEM JIPYTUM), MUCTEPY
C. K. Pobeptcy. UM nocraBuno MHOr0 3a00T MOJOTHATH
Ha MEHA HOBOE OJIEAHHE, H 3TO YCYTYOIAIOCh ele TeM,
YTO MOPOH A HE XOTEN OTKA3aThCA OT CBOETO HECKONBKO
«OpUrHHANBHOTO» cobcTBeHHOro ctuis. Ecau gro-nnbo
M3 HETr0 COXPAHWJIOCh, HECMOTPA Ha CTPEMIICHHE MOMX
Ipy3ed CMAMHUTBL €ro, TO 9TO JOJDKHO OBITH OTHECEHO
HA MOM, & He Ha UX CYeT.

IlepBoHa4anbHO MNpEANONAraioch, 9YTO MNOA3a-
FOJIOBKM MHOTOYMCNEHHBIX pa3fenoB Oyayr MMeTb Xa-
paxkTep pe3IOMHMpPYIOHNIMX Hajxnuceld HAa MOJX, H TEKCT
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OPEJHCIHOBHE

KaxXJJoH raBbl AOKeH Obul OBl unTatThes in continue
(BenpeprIBHO)'.

51 ouenp oba3an n-py JAapiuHITOHY W W3AATENO
Endeavour (0O6-B0 uMIEPCKHUX XHMHYCCKUX IIPOH3-
BOJICTB) 32 KIIMILl€ AJs HUTIOCTpauHii. B HUX coXpaHeHs!
BCE IIEPBOHAYAIBHBIC JETAIM, XOTA HE BCE 3TH JETallU
MMEIOT OTHOIIEHHE K CONEPHAHUIO KHUTH.

Jyvbnun, cenmabps, 1944. 2. 1.

' B opurnHane KHACH MHOFOYHCJIEHHHIE NOJA3ATOJNOBKH pas-
Jenos aHel CpeNH TEKCTa, YT HacTy HApyWaeT nOCIefoBa~
TENBHOCTE U CBA3ZHOCTE HM3NOKEHHA. B pycckoM u3naHuy ocy-
IIECTBJICHO KEaHHe aBTOPA: NCA3ar0JOBKY BhIHECEHB! Ha HOJIA.
— Ipum. peo. h
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TAABA I
NOAXOJ KJACCHYECKOI'O ®U3UKA

K IIPEJMETY
Cogito, ergo sum,
Descartes'.
1
Orta nHebonbmas kHura OOmmi xapakrTep

BO3HUKJIA M3 Kypca Iybaud- M e uecjefoBaHHsA
HBIX JIEKIHMH, OPOYNTAHHBIX
($U3UKOM-TEOPETHKOM Tiepel] aynutropued okono 400 ge-
J0BEK. AYXHTOPUSA IOYTH HE YMEHBUIATIACH, XOTH C CAMOT0
Hayaya Obina mpeRymnpexicHa, YTo NpeMeT U3I0KCHUS
TPYJAEH U 4TO JICKIMH He MOTYT CYUTATHCSA TONYJISIPHBIMH,
HECMOTpA Jake Ha TO, 4TO Haubonee cTpallHoe OpyAHe
(hH3UKa — MaTeMaTH4YecKas AeAyKIHA — 3[ECh BPsA JH
MOXeT ObITh NpHMeHeHa. M He MOTOMY 4TO OpenMeT
HaCTOJNBKO IIPOCT, YTOOBI MOXKHO OBINO OOBACHHTH €ro
6e3 MaTEMaTHKH, HO CKopee 06paTHOE — MOTOMY 4TO OH
CJIMILIKOM 3aMyTaH H HE BIOJIHE NOCTYNEH MAaTEMAaTHKE.
Hpyroi#i uepToi, co3naromeii no kpaikHel Mepe BHENTHHM
BUJ{ TIOIYJIAPHOCTH, ObLIO HAMEPEHHE JIEKTOopa CHENaTh
OCHOBHYIO UJIEI0, CBA3aHHYIO U ¢ OHoutorueit u ¢ ¢usn-
KOH, ACHOU Kak 111 (PH3MKOB, TaK U JUIs OHOITOTOR,
HeiicTBUTENBHO, HECMOTPS Ha pa3sHooOpasue TeM,
BIJIIOYEHHBIX B KHHTY, B II€IOM OHA JIOJUKHA MepenaTh

' Meicio, 35auHT cyiecTBy0. — Jexapm.
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I[NIABA 1. TOAXOJ KIACCHYECKOT'O ®H3HUKA K NPEIAMETY

TONBKO OAHY MBICIIB, TOJILKO OJHO HeOOoNbIIOE MOACHE-
HHE K OONBIIOMY ¥ BaXHOMY Bompocy. UTtoOsl HE yknoO-
HHUTBCS C HAIETO MYTH, OyaeT MONe3HO 3apaHee KpaTKo
OYEPTHUTH HAIU TUIAH.

Bonbuioit, BaXHBIH H QYEHb YaCcTO OOCYXIAEMbIH
BOITPOC 3aKJIIOYAETCH B CICAYIOIEM: KaK MOTYyT (pu3nKa
U XUMHS OOBACHHTD T€ ABJICHHS 8 NPOCMPAHCMEE U 8pe-
MeHU, KOTOPblE UMEIOT MECTO BHYTPH JKHBOTO OPTaHM3-
ma?

IIpenBapuTeEnbHBI OTBET, KOTOPBIA MOCTApacTCs
IaTh M Pa3BUTHb 3Ta HEOOJbIIAA KHUTA, MOXXHO CYMMH-
pOBaTh TAaK: ABHAsA HECTIIOCOOHOCTH COBPEMEHHON (PHINKH
W XUMUH OOBACHUTH TAKHE SBIEHUA COBEPIICHHO HE AT
HHUKaKMX OCHOBAHU#M COMHEBATHECS B TOM, YTO OHH MOTYT
OBITH 0OBACHEHBI STUMH HAYKaMH.

2

IIpenpiaymee 3a- CraTucTHyeckasi pu3uka.
Me4daHue Obuto Ob1 BecbMa (OchoBHOE pa3inyne
TPHBUAIBHBIM, €cli Obl B CTPYKType
OHO HMEINO HEIBIO TOJBKO
CTHMYJIHPOBATH HAJAEKIY AOCTHIHYTh B OyAyLIEM TOTO,
910 He ObLI0 AOCTHUrHYTO B HpomuioM. OHO, OXHAKO,
HUMEET ropas3fo 0oJice HOJOKUTENBHBINA CMBICT, @ HMEH-
HO, YTO HECTIOCOOHOCTH HDU3UKH ¥ XUMHH IO HACTOAILETO
BPEMCHH JaTh OTBET MOJHOCTHIO OOBICHUMA.

Bnaronaps ymenoii paboTe GHOIOrOB, TI1aBHBIM 00-
pa3oM reHeTukoB, 3a nociequue 30 min 40 et Tenepn
CTAJI0 JOCTATOYHO MHOTrO HM3BECTHO O JEHCTBHUTEIHLHOMU
MaTePHAIBHOH CTPYKTYpE OPTaHH3MOB M 00 X OTIIPaB-
JICHHsIX, YTOObI MOHATE, MIOYEMY COBPEMCHHBIE (hH3HKa
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YTO TAKOE XH3Hb C TOUKHM 3PEHHSA ®H3UKHU?

U XUMHS HE MOTJIH OOBACHUTEH SBNICHUA B MPOCTPAHCTBE
¥ BPEMEHH, NPOUCXOAAIINE BHYTPH XKHBOTO OPraHU3Ma.
Pacnonoxkenune W B3aUMOIEICTBHE aTOMOB B HaH-
OoJiee BaXKHBIX YAaCTSAX OPraHM3Ma KOPEHHBIM o0pa3oMm
OTJIMYAKOTCA OT BCEX TEX PACTIONIOKEHUH aTOMOB, € KOTO-
PHIMH (PHU3HUKH H XUMHKU UMENIH 0 CHUX TOP JENO B CBO-
MX SKCIIEPHMEHTANBHBIX M TEOPETHYECKUX M3BICKAHHSAX.
OnnHako 3TO OTIHYUE, KOTOPOE s TOABKO 4TO Ha3Bal KO-
PEHHBIM, TAKOr0 POJa, YTO JIETKO MOXET IMOKa3aTbCd HH-
YTOKHBIM BCSIKOMY, KpOME (Pu3HKa, MPONUTAHHOIO TOi
MBICHIBIO, YTO 3aKOHBI DU3MKH M XMMHH SBIAIOTCA Ha-
CKBO3b CTATHCTHUYECKUMH'. VIMEHHO CO CTaTHCTHYECKO#M
TOYKH 3PECHHsI CIPYKTypa BaOXHEHIIMX 4YacTeH »HBOTO
OpraHM3Ma IMOTHOCTBI) 0T/INYAETCA OT JII0O0ro KycKka Be-
IIECTBA, C KOTOPHIM MBI, (PU3UKH U XHMHKH, HMEIH JI0 CHX
T0p JeN0, NPAKTHYECKH — B HALIMX 1abopaTopmsix u Te-
OpEeTHYECKH -— 32 MHUCHMEHHHIMH crollamu’. KoHedHo,
TpyZHO cebe IpeACTaBUTh, YTOOB! 3AKOHbI U NPaBHIIA,
IPH 3TOM HAMH OTKPBITHIE, ObLTH HENOCPEICTBEHHO TPH-
JIOKUMBI K HOBECHHIO CUCTEM, HE UMEIOLIUX TEX CTPYK-
TYP, Ha KOTOPBIX OCHOBAHBI 3TH 3aKOHBI U TPABHUIIA.
Henb3s oxupars, 9ro0pl HE UMK MOT OXBATUTH
(HE TOBOPIO yX€ — OLEHHUTH) BCEC Pa3IHYUE B «CTATH-

! DTO yTBEPKACHHE MOKET MPEACTABHTHCA HECKOIBKO YEPEC-
yyp o6muM. O6cyxaenne A0MKHO BHITH OTHOXKEHO 4O KOHIA
aTOM KHHTH, §§ 65 ¥ 66.

? 37a TOYKA 3peHHs Gbia IOAYEPKHAYTA B ABYX Hanbonee BAOX-
Hopennelx paborax @©. T'. [l ouHawna Scientia, v. 24,
Ne 78, p. 10, 1918 (La science physico-chimique decrit-elle fagon
adéquate les phénomeénes biologiques?), Smithsonian Report for
1929, p. 309 (The mystery of life).
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TJIABA L. TIOAXOA KAACCHYECKOT O ®U3HKA K HIPEAMETY

CTHYECKOH CTPYKType», GopMyIHpOBAHHOE B TEPMHHAX
CTOJNb aO0CTPAKTHBIX, KaK TOIBKO YTO caenai 310 1. YroOw1
JaTh MOEMY YTBEP)KIACHHIO XH3Hb U KPACKH, paspeliuTe
MHE MPEABAPUTEIBHO 00PaTHThH BHUMaHHE Ha TO, 4TO Oy-
AT feTallbHO OOBACHEHO NO3THEE, @ MMEHHO, YTO HAH0O0-
1ee CyIECTBEHHAs YaCTh XKUBOH KIIETKH — XPOMOCOMHAs
HHMTb — MOXET GbITh C OCHOBAHHEM Ha3BaHA anepuoou-
yeckum Kpucmaniom. B ¢uzuke Mel 10 cHX mop HMeNU
JIEII0 TOMBKO ¢ nepuodudeckumu kpucmaniamu. s yma
NPOCTOro (GHU3HKa OHU ABIAKOTCA BEChMa HHTECPECHBIMH
U CJIOXHBIMH OOBEKTaMH; OHH COCTABIAIOT OJHY M3 Hau-
6oJiee oyapoBaTENbHBIX U CIIOXKHBIX CTPYKTYP, KOTOPBIMH
HEOAYIIEBICHHAs PHPOIA IPUBOAUT B 3aMEIIATENHCTRO
HHTEIICKT @HU3HKA; OHAKO B CPABHEHWH C anepHogHde-
CKHUMH KPHCTaTAMH OHHM KaXKyTCA HECKOIBKO 3JIEMEH-
TapHBIMH M CKyYHBIMH. Pa3iiuHe B CTPYKTypE 34ECH
TaKOE XE€, KaK MEKAY OOBIYHBIMH 000SMH, Ha KOTOPBIX
OIMH M TOT X€ PUCYHOK ITOBTOPSAETCS C NPaBHIBLHON ITe-
PHOANYHOCTBIO BCE CHOBA U CHOBA, H NIEACBPOM BhIILIHB-
KH, CKaXeM, padadlieBCKUM roOelieHOM, KOTOpBIi JaeT
HE CKYYHO€ IIOBTOPEHHE, HO CIIOKHBIH, NOCIEI0BATEb-
HBII Y TIOJHBIM 3HAYCHHUA PHCYHOK, HAYECPTAHHbLIH BElU-
KHM MacTEPOM.

Haspisas nepuonndeckuii KpHCTaJlI OAHUM U3 HaH-
Ooree CII0XKHBIX OOBEKTOB HCCIIEIOBAHUS, 1 HMEN B BHAY
cobctBeHHO (u3uka. OpraHugeckas XUMHA B H3y4eHHHU
Bce Oosiee u Gosee CIOXHBIX MOJEKYN JEUCTBUTENBHO
nojouia ropazao Onuxke K TOMY «arepUOAUYECKOMY
KPUCTAJLTY», KOTOPbIH, HA MOH B3IJIA, ABIACTCA MATEPHU-
IbHBIM HOcHTeneM xu3H4H. [loaToMy He oueHb yauBu-
TEJIBHO, YTO XMMHK-OPTaHHUK YK€ CAEIaI 60NbLION H BaXK-
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YTO TAKOE XKH3Hb € TOYKU 3PEHUS OUIHKH?

HBIif B3HOC B paspelieHKe NPOOAEMBI XKU3HHU, B TO BpEMA
Kak (U3MK HE BHEC NIOYTH HUYETO.

3

Iocne toro kak s kpatko lloaxen k mpeamery
yKazaji, TAKMM 00pa3oM, o0uyl0 Y HauBHOro pu3nka
UJCI0 MU, BEPHEE, OCHOBHYIO
UENb HAMIETO HCCIIEOBAaHuUS, TO3BONLTE MHE OIIMCATH Ca-
MY10 JMHHIO aTaKH.

S HamepeBaroCk CHavana pa3BUThL TO, UTO BBl MOXKE-
TE HA3BaTh «IPEACTABNCHHAIMH HAUBHOTO (PU3UKA OTHOCH-
TENBHO OpPraHu3Ma». 10 Te NpE/CTaBIeHHA, KOTOphIe MO-
TYT BO3HHKHYTb B €I'0 YMe, €CITH, U3Y4UB CBOK (DH3HUKY U,
B YaCTHOCTH, €€ CTATHCTHIECKUE OCHOBAHUA, HH3HK HAYHET
JAyMaTth 00 oprasu3max, 00 UX TIOBEAECHNH U XKHU3HENCATE b~
HOCTH H JOOPOCOBECTHO CIPOCHT ce0sl, — MOXET JIH OH,
HCXOJA M3 CBOWX 3HAHMM, C MO3UIIMN CBOEH CPaBHUTEIHHO
IPOCTOM, SICHOU ¥ CKPOMHO# HayK#, CIEeATh KaKoW-HuOyab
IOTIE3HBIN B3HOC B AAHHYIO IPOOIEMY.

BrissicHUTCS, YTO OH 3TO cleiaTts MoxeT. Crexyo-
UIEM IIATOM JOJXHO OBITh CPaBHEHHE TEOPETHUYECKHX
oxupauuil gusmka ¢ OGronorwdeckumu daxramu. Tyt
OOHAPY>KUTCS, YTO XOTA B LEIOM €ro HpEeACTaBlIcHHA
KaXyTCs BIIOJIHE Pa3yMHBIMH, WX, TEM HE MEHEe, Halo
3HAYUTENBHO YIYYIUHTb. DTHM IIYTEM MBI MOCTENIEHHO
npuOMU3UMCS K IEPAaBHIBHOM TOYKE 3PEHUS HIIH, TOBOPSA
CKpOMHEe, K TOH TOYKE 3pEHusi, KOTOPYIO 5 CYHTAIO IIpa-
BUJIBHOM.

Hdaxe ecnu Obl s ObUT IIPaB B TOM, s HE 3HAK,
ABISIETCA JIW MOH MyTh [ACHCTBUTENBHO HAWITYYIOUM
¥ npocreiimiuM. Ho, roBops KOpOTKO, 9TO ObLT MOH Y Th.
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TJIABA 1. NOAXOJ KJIACCHYECKOTIO ®HU3HKA K TIPEIMETY

«HauHbil ¢usuk» — Obu1 g caM. Y 1 He Mory HaWTu
HHUKAKOTO JTy4ilero u 6ojee sICHOro MyTH 110 Hampasie-
HHIO K IEITH, YeM MOH COOCTBEHHBIM, XOTS, MOXET ObITh,
¥ U3BMIUCTBIH MYTh.

4

Xopommm criocoGom paseuth IloueMy aToMbI

«OpeACTaBICHUS HAWBHOTO (GH3HKA» TaK MaJbI?
Oyiaer 3ajaTh CHayajla CTPaHHBIH,
HOYTH CMELIHOM BOMPOC: MOYEMY aTOMBI TaK Mabl?
A OHHM JeHCTBHTENLHO O4eHb Malbl, Kaxpiii MazeusKuil
KyCOUYCK BEUIECTBA, K KOTOPOMY MBI MPHKacaeMcs B IO~
BCETHEBHOM W3HH, COACPKUT OFPOMHOE MX KOJIHYECTBO,
B0 npeiokeHO MHOTO NMPHMEPOB, YTOOBI YACHHTDH
3T0T (pakT MMPOKOH myOnauke, HO He OBLUIO HH OJHO-
ro Gosiee BBIPA3UTEIHHOrO MPUMEPA, YEM TOT, KOTOPHIMA
IPHBEN KOrAa-To Jopa KelbBuH: NpeAnoNoxKuTe, YTO BhI
MOXeTe TIOCTABHTh METKHM Ha BCE MOJICKYJIbl B CTAKaHE
BO/JIBL; ITOCJIE 3TOr'O BHI BEUIRETE COAEPKUMOE CTAKaHA B
OKE€aH M THIaTeBHO NepeMeENaeTe OKEaH TaK, YTOObI pac-
IpPEAENUTh OTMECUCHHBIC MOJICKYJIBI PABHOMEPHO BO BCEX
MOpSX MHpPAZ; €C/IH Bbl dJiee BO3bMETE CTAKAH BOABI TA€
yrojso, B moOOM MecTe OKeaHa, — BBl HalzieTe B 3TOM
CTaKaHE OKOJIO COTHHM BaIllMX OTMEYCHHBIX MONEKy .

' Bpl 651, KOHEYHO, HE HALLIH TouHO 100 (naxe ecnu OB 310 6pL1

MAeaNbHO TOYHBIH pe3ylsTaT BhuscHens). Bel Mornn Gui naii-
tH 88 wmi 95, win 107, uon 112, Ho npakTHYECKH HEBEPOATHO,
9100 BBl HAUITH Takne yuCha, kak 30 unn kax 150. «Orxnose-
HHe», I «QIIIOKTYAIMAY, OKHIaeTCS IOPAAKA KOPHA KBapaT-
soro u3 100, 1. e. 10, CraTHCTHYECKH 3TO BBIPAKAKOT, FOBOPA,
Y10 Bl OOBIYHO Haﬁne'ré 100+£10. DtuM 3aMEUAHHEM B JAHHKII
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YTO TAKOE XKH3HUb C TOUKM 3PEHHNA OHIHKN?

JleficTBUTEIBHBIE Pa3MEpPbl AaTOMOB ' TeXaT NpHOIH-

3UTEJBHO MEXIY 50“6 n 'M JJIUHBI BOJIHBI KEITOIO

cBeTa. DTO CpaBHEHHE HMEET 0c000€e 3HAUCHHE, IOTOMY
YTO ATTHHA BOJIHBI IPUONHU3UTENBHO YKA3BIBAET BETUUMHY
CaMOH MaNCHBKOW YaCTHLBI, KOTOPYIO €IIE€ MOXHO pa3-
AUYUTH TIOX MUKpOCKonoM. Takum oOpa3oM, MBI BHIMM,
YTO TaKas YacTULA COOCPKHT €UIE THICSYH MMIIHOHOB
aTOMOB.

Hrak, noyeMy aTOMBbI TaK Majbr?

SIcHO, 9TO 3TOT BONPOC sABIsETCS OOXOMHBIM, TaK
KaK B NEHCTBHTEJIBHOCTM OH HANPABICH HE HA pasMephl
aToMoB. OH KacaeTcsl pasMepa OpraHHM3MOB H, B 4acT-
HOCTH, pa3MepoB Hauero co6CcTBEHHOro Tena. B camom
AEJE, aTOM MaJl, KOrZ1a OH CPABHHBAETCs C HALIEH rpax-
JaHCKOH MEpOH JMHBI, CKaXEM, C APIOM HIH ¢ METPOM.
B aromHo# Gu3nKe NPHHATHI TAK Ha3bIBAEMBIEC aHTCTpE-
Mb1 (cokpam. A4), kotopsie pasHel 107 m, W B mecs-
tHaHoM H306paxennr — 0,0000000001 . Muamerpst
aTOMOB JiexaT Mexay | u 2 A. I'paxxpaHcKue eqUHUIIBE
(MO CpaBHEHHIO C KOTOPBHIMH ATOMbI OKA3BIBAKOTCA TaK
MaJibl) [PsiMO CBS3aHBl C pasMepaMu Hauiero tena. Ects
paccka3, KOTOPBIM NIPUNHUCHIBACT MPOHCXOXKICHHE Apa

MOMEHT MOXKHO TIpeHeOpeyn, HO Ml K HeMy o0paTHMes HO3XKe,
K4K K [IPUMEPY CTAaTHCTHHYECKOTO 3aKOHA.

! CornacHo coBpeMEHHOH TOYKE 3PEHHS, ATOM HE MMEET OT-
YETAMBBIX IPaHML, TAK 4TO «PazMepy» aToMa He SBlsercs Xo-
ponio ovepYeHHBIM HOHATHEM. MBI MOKEM 3aMeHHTh €ro pac-
CTOAHHUAMH MEKAY HCHTPAMH 28TOMOB B TBCPABIX MIH XKHIKHX
TENAX, HO, KOHEYHO, He B ra3000pa3HbIX, TAE 3TH PACCTOSHUSA
TIPH HOPMAJBHOM JaBieHHH H TEMIIRpAType, rpybo rosops, B 10
pa3 boasiue,
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TJIABA 1. TIOJAXO/L KAIACCHYECKOI Q) @HU3HKA K IIPEAMETY

IOMOpY OAHOTO aHITHHCKOro Kopois. Korsna uieHs! ero
COBETa CHPOCHJIU €r'0, KAKYIO HaZl0 YCTAHOBHUTDH CAUHHULY
JUTMHBI, TO OH BRITSHYJI pYKY B CTOPOHY 4 CKa3al: «Bo3b-
MUTE PACCTOSHHUE OT CEPEAMHBI MOEH I'PyIH 10 KOHYHKOB
NajgbHeB, 3T0 OyACT Kak pa3». BepHbIl WM HET, HO 3TOT
pacckas HMeEET NpSIMOE OTHOILEHHE K HALIEMy BOIPOCY.
EcrecTBEHHO, YTO KOpOJb XOTEJ YKa3aTh JIHHY, CPaB-
HUMYIO C UIMHOIT €r0 TeNa, TAaK KaK OH 3HAJ, YTO HHAYe
Mepa Obu1a Ob1 0oueHs HeyoOHO#. [1pu BceM npucTpacTiu
K aHrcrpemaM Qu3uK BCE-TaKH MPENNOYTET, YTOOb! eMy
TOBOPHIIH, YTO €TO HOBBIA KOCTIOM HOTpebyeT 6 '/, ApaoB
TBUIA', a He 65 THICAY MIULTHOHOB aHICTPEMOB TBH/A.

Takum o6pa3oM fACHO, YTO B ACHCTBHTEILHOCTH
Halll BOIIPQC KACAETCs HE OHOTO pa3Mepa, a OTHOMICHHMS
IBYX pa3MepoB — HaLIEro Tela U aToMa, — CUHUTAACK,
KOHEYHO, C HECOMHCHHBIM TIEPBHYHBIM M HE3aBHCHMBIM
CyliecTBOBaHHEM aToma. Bonpoc Ha caMoOM zaene riacur:
HOYEeMy HAINHM TeNa JOMXHBI ObITh TAKUMH OONBIIMMH
10 CPAaBHEHHIO ¢ aTOMaMH?

5 nymaio, 4TO MHOTHe, CTPAcTHO H3yvaoiue Qu-
3UKY WIH XMMHIO, HE Pa3 Xajelld O TOM, YTO BCE HAIlH
OpraHbl YyBCTB, COCTaB/IsIoide Goiee HIM MEHee Cy-
IIECTBEHHYIO YacTh HAIIero Tena ¥ Mo3ToMy (EpHHUMAs
BO BHMMAaHHE 3HAYMTEIbHBIC pa3Mepbl NPHBEIEHHOTO
OTHOWIEHHUSA) CaMH COCTABJICHHBIE W3 HEUCUHCIUMBIX
aTOMOB, OKa3bIBAIOTCS CIMIIKOM rpyOBIMH, YTOOBI BOC-
NPHHUMATH, YAApel OTACNBHOrO aToMa. Mei He MoXeMm
HU BHJETb, HH CJBIIATH, HM YyBCTBOBATH OT/E/IbHBIX
atomoB. Hamm rumortesst 00 aroMax Jajneko OTCTOST

! Wlepcranas matepus. — Hpum. nep.
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YTO TAKOE JKH3HDL C TOYKY 3PEHAA ¢H3HKH?

OT HEMOCPEJCTBEHHOI0 BOCIPHSATHS HAUIMX OTPOMHBIX
OpTaHOB YYBCTB, H 3TH TUIIOTE3bI HENB33 MPOBEPHTE IIPsi-
MBIM HaONIOACHHEM.

Obs3arenbHO MM JODKHO ObITh Tak? MMeroTcs nu
CYIIECTBEHHBIE OCHOBAaHUSA U1 A3TOro? MOXHO JH 06B-
ACHHUTH DTO TIOJIOXEHHE KAKMM-THOO0 OCHOBHBIM IIPHH-
LUNOM, YTOOBI YOEAHTHCA M NOHATh, YTO HUYTO JAPYTroe
HE COBMECTHMO C 3aKOHAMH NIPHPOBI?

3710 yXKe SBIACTCI TakoH HpoOIeMOi, KOTOpyio
(M3MK CNOCOGEH BLICHUTH MOJHOCTHIO. OTBeT Ha BCE
BOTPOCH! IONYYUTCS YTBEPAHTEIBHbIH.

5

Ecnu 651 neno oocros- Pabora opranu3ma tpe-
JIO HE TaK, ecM Obl yenoBe- OyeT TO4YHBIX (uszmue-
yecKHH opraHu3M ObLI CTONE CKHX 32KOHOB
qyBCTBHTEJICH, YTO HECKOJIb-
KO aTOMOB HJIM [aX€ OTJACIbHBIH aToM MOr OBl Mpou3-
BECTH 3aMETHOE BIICYAT/ICHUE HA HAIK OpPTraHb! YYBCTB,
— o Hebo, Ha uro Oblna ObI moxoxa xwu3Hbs! Hamo nopn-
YEePKHYTh OIMH ITYHKT: OPTaHH3M Takoro poja Obu1 OBl
HaBEpHAKA HE CMOCOOEH pa3BUTh TY YIOPANOYECHHYIO
MBIC]Ib, KOTOpas, MpPOHAA CKBO3b AJWHHBIA psn Oonee
PaHHHX CTa/Hil, HAKOHEI| IPOU3BEIa CPeay MHOTHX ApY-
rux UaeH u camyro uaer ob arome.

XoTd Mbl BHIGHpAEM Kax HILTIOCTPALIMIO JIMIIb OXUH
3TOT MPUMEP, OJHAKO BCE MOCIEAYIOMHE COOOpaKeH s
TaK’KE BIIOJHE NPUMEHHMBI ¥ K QP YHKIHH JPYTHX OPTAHOB
(a HE TONBKO MO3ra M OpPraHOB UYBCTB). TeM He MEHee,
HMeeTCd TOJNBKO OJHA W eJHHCTBEHHAs BElllb, PEACTaB-
nsromas 0coOplif MHTEpEC IS HAC B HAC CaMUX, — 3TO
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[JIABA 1. TOAXOA KIACCHYECKOI'O PH3UKA K IIPEJIMETY

TO, YTO MBI MOXKEM YyBCTBOBATb, AyMaTb H IIOHMMATH.
B oTHOmIEHNU TeX (U3HOIOTHYECKUX IPOLECCOB, KOTO-
pble OTBETCTBEHHBI 33 HAIIX MBICITH U YYBCTBA, BCE JApY-
rMe NpOHECChl B OPraHM3ME UI'PAIOT BCIIOMOTaTENBEHYIO
poub, IO KpalHe# Mepe, ¢ YENOBEYECKOH TOYKH 3peHHH,
€CIIM HE C TOYKH 3peHMsA 00BbEeKTHBHON OHonoruu. bosee
TOTO, HAIY 33/{a4y 4Pe3BbIYaHHO 00IETYMT, ECTH MBI BHI-
OepeM i HCCIEZOBAHUS TAKOH Tpouecc, KOTOPEIA co-
OPOBOXIAeTCAd CYOBEKTHUBHBIMH COOBITHAMH, XOTS MBI
H HE 3HACM HMCTHHHOH NPHPOABI 3TOr0 MapaLIcIU3Ma.
JlelicTBUTENLHO, HA MOH B3MVIAJ, MPHPOAA TOrO mapai-
JAenU3Ma JIEKHUT B CTOPOHE OT O0JIACTH €CTECTBEHHBIX
HAYK M, BECbMa BO3MOXHO, 33 IIPEJECIaMH BCAKOTO YelIo-
BEYECKOTO FIOHMMAHUA.

Takum 00pa3oM MBI BCTPEYaeMCs CO CICOYIOLIUM
BOIIPOCOM: NOYEMY HaIll MO3T M CBA3aHHAA ¢ HUIM CHCTEMa
OpraHoOB YyBCTB HOJIXHBI 00J43aTE€NBHO COCTOATH M3 Ta-
KOro HeoOBATHO OOMBIIOr0 KOMUYECTBA aTOMOB, YTOOBI
(H3HONIOrHYeCKH M3MEHYHBBIE COCTOSHUA MO3Ia MOTJIH
HaXOMMTHCS B TECHOM ¥ HHTHMHOM COOTBETCTBHH C BECh-
Ma pa3BUTOM Mbicnbi0? [Io KakuM NpHYMHAM 3TO COOT-
BETCTBHE HECOBMECTHMO C TAKHM TOHKHM M YyBCTBH-
TEIBbHBIM CTPOCHHEM BCEr0 MEXaHH3Ma (WM XOTS OBl €TO
nepuepuueCKUX gacTeil), KOTOpoe HO3BOJIHIO OBl IpU
B3aMMOJCHCTBHH C OKPYKAIOLICH CPEHNOH PErHCTPHPO-
BaTh M OTBEYATh HA TOJYOK CJIUHUYIHOTO aTOMa H3BHE?

DTO OCHOBAHO Ha TOM, YTO SBJICHUE, KOTOPOE MbI
H43bIBAEM MBICIIBIO, CaMO IO ceO€ eCTh HEYTO VIIOops-
JOYEHHOE M TPUIOKHMO TONBKO K TAKOMY MaTepHany,
TO €CTh K BOCIIPHATHSM WIH ONBITY, KOTOPBIC TOKE UME-
0T ONIPeJENeHHYIO cTeneHb yrnopsgodernoctn. Orciona

29



YTO TAKOE XHN3HL C TOYKH 3PEHHA OH3HKH?

BBITEKAIOT ABA CleACTBUS: 1) PH3muueckas opraHu3ais,
q106B1 OBITHL B TECHOM COOTBETCTBHH C MBIC/IBIO (KaK, Ha-
npuMep, MOU MO3TI" ¢ MOEH MBICITBIO), IOJDKHA OBITH O4€Hb
XOPOLIO YHOPAAOYEHHON OpraHU3amHeH, a 3TO 3HAYMT,
41O COOBITUA, NPOUCXOAALIUE B MO3TY, ZOKHBI IIOAYH-
HATHCA CTPOTHM (PU3NIECKHM 3aKOHAM, TI0 KpaiftHeld Mepe
C O4YeHb 0OJBUION CTeNeHbI0 TOYHOCTH; 2) PHU3HYSCKHE
BIEYATACHWS, IPOU3BEICHHBIE HA 3Ty PH3HUECKYIO, XOPO-
10 OPTAHU3OBAHHYIO CHCTEMY TEJaMH W3BHE, OYCBHIHO
COOTBETCTBYIOT ITO3HAHWIO H OMBITY COOTBEICTBYIOLIMX
MBICIICH, 00pa3ys, KaK s 3TO YINOMMHAJI, UX Marepuar.
CrnenoBarenbHO, (QU3HYECKHE B3aHMONEHCTBUS MEXY
Hauel CHCTEMOH M JPYTHMH JOMKHBI, KaK TpaBHIIO,
camMu 00llanaTh U3BECTHOHM CTENEHBIO (PU3HIECKOH yIIO0-
PAAOYEHHOCTH, UIH, F'OBOPS HHAYE, OHH TAKXKE HOJDKHBI
NOAYHHATECS CTPOTHM (PU3MYECKHM 3aKOHAM C Onpene-
JICHHOM CTENEHbI0 TOYHOCTH,

6

[Toyemy xe Bce 310 DH3MUECKHE 3AKOHbI
HE MOXeT OBITH BHINOJIHEHO OCHOBAaHbI HA ATOMHOI
B CIIy4ae, €CIH OPTraHu3M CO- CTATHCTHKE M IO3TO-
CTOMT TONbLKO H3 YMEPEHHO- MY TOJIbLKO NpHOIH3M-
ro KOJIMYECTBA ATOMOB M Y€ TeJlbHbI
YYBCTBUTEJICH K BO3JCHCTBHU-

AM OJJHOTO W/IH HEMHOTHX aTOMOB?

[Toromy 4TO MBI 3HaEM, 4TO BCE aTOMbI BCE BpeMs
TPOAEIIBIBAIOT COBEPILCHHO OECTIOPANOYHBIE TEILIOBBIC
JABHXEHHA, KOTOPHIE, TAK CKa3aTh, HPOTHBOCTOAT HX YIIO-
PAZOYECHHOMY TOBEAEHHUIO U HE MO3BOJAIT OTHECTH
K KakoMy ObI TO HH OBINO Pacno3HaBaeMOMY 33aKOHY CO-
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FIABA 1. TIOAXOA KIACCHYMECKOI'O ®H3UKA K ITPEAMETY

OBITHS, MPOHCXOASINHAE MEXAY ManbIMH KOJIHYECTBAMH
aToMoOB. TOJTEKO B COCOMHEHUH OI'POMHOIO KOJHYECTBA
aTOMOB CTaTHCTHYECKHE 3aKOHBI HAYMHAIOT HEHCTBO-
BaTh U KOHTPOJHMPOBATH NMOBENEHUE 3THX O0OBEIUHEHHUN
C TOYHOCTBHI), BO3PACTAIOHICH C YBEIMYCHHEM HHCIIA
aTOMOB, BOBJIeYeHHBIX B IIponecc. IMeHHO 3THM myTeM
cOOBITHA MPHOOPETAOT ACHCTBHTENHHO 32KOHOMEPHBIC
4yepThl. Bee Qu3uyeckne U XMMHYECKHE 3aKOHBI, KOTO-
pble, KaK H3BECTHO, HIPAIOT BasKHYIO pOJIb B XKH3HHU Opra-
HHU3MOB, OTHOCATCS K 3TOM CTaTUCTHYECKOH KaTeropuH.
Beskui qpyroit poji 3aKOHOMEpHOCTEN M YIIOPAROYEHHO-
CTe#, KOTOPbIH MOXHO cefe MpeaCTaBUTh, HENPEPHIBHO
HapyLIAeTCs H JIeacTcs HeJeHCTBUTE IbHBIM BCIICACTBHE
6e30CcTaHOBOYHOrO TETJIOBOTO ABHKEHHS aTOMOB.

7

Paszpeniure Mue nmonel- TOYHOCTH PUINIECKHX
TarbCid MPOWIUIFOCTPUPOBATh 32KOHOB OCHOBAHA HA
9TO HEMHOIMMH NpUMepaMu, OO0JbIIOM KOJHYECTBe
BbIODaHHBIMH [0 HEKOTOpPO# YHaCTBYIOIIHMX aTOMOB
CTEMEHH CJIy4ailHO H, BO3-

MOXHO, HE CAMBIMH JIy4IIH-

MH, HO Ha KOTOPBIE MOKHO COCIAThCA YUTATENIO, NEPBhI
pa3 3HAKOMALIEMYCH C 3TUM [TOJIOXEHHEM Belel — no-
TOXKEHUEM, KOTOPOE B COBPEMEHHOH (H3MKE H XHMHUM
ABIACTCA CTONb K€ (PYHAAMEHTAIbHBIM, KaK, CKaXeM,
B Ouonoruu 10T (HaKT, YTO OPraHMU3MBl COCTOAT U3 Kile-
TOK, WIA KaK HBKOTOHOBCKHE 3aKOHKI B aCTPOHOMHHM,
WK JaXe Kak psan HarypanbHeix umcen 1, 2, 3,4, 5...
B MareMaTuke. BpepBbic 3HAKOMSIUHMHCA C BOIPOCOM
He JOJDKEH OXHJATh, YTO OH IONYUYHUT U3 CIeAYIOUIMX He-
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Y10 TAKOE XKA3HD C TOYKH 3PEHAS OPH3UKHA?

MHOTHX CTPaHHI] II0JIHOE IOHUMaHHE B OUCHKY NpeaMe-
Ta, KOTOPBIA CBfA3aH ¢ H3BeCTHHIMK MMeHamu JlioaBHra
Bomprumana u Bumrapaa Tub6ca n Tpakryercs B pyko-
BOJICTBAX I10]] HA3BAHUEM (CTaTHCTHYECKas TepMOAUHA-
MHEKa».

A. Ilepebtit npumep (napamaznemusm)

Eciu BBl HanonHMTE NPOJONTOBATYIO KBAPLIEBYIO
TpYOKY KHCITOPOAOM U [IOMECTHTE €€ B MarHUTHOM IOJTIE,
BBl Halijiere, 4To ra3’' Hamarnuuupaercs. Hamarnuun-
BAaHMEC OCHOB3HO HA TOM, YTO KHCIIOPOAHBIE MGJIEKYJIbI
ABAAIOTCS MAJICHBKMMH MarHMTamMM M CTPEMSATCS pac-
HONOXHUTHCH NApPaUIENbHO TOM0, KaK 3TO MPOUCXOIUT
¢ uoi KoMmmnaca. Ho BBI He HOJDKHBI AyMaTh, YTO OHH
BCe AEHCTBHTENBHO IIOBOPAUUBAIOTCS APALIENBHO.
W60, eciti Bl YABOUTE CHITY TIOJIS, BBl HOIYYIHUTE B BallleM
KHCIIOPOIHOM TEl¢ YABOCHHOE HaMarHWYMBAaHUE, H JTa
IIPONIOPIHOHATIBHOCTE OyeT NpoAoKaThes 10 Kpaiine

BBICOKOH CHJIBI [OJIA, — HAMATHHYEHHOCTh YBEIHYHBA-
€TCs B TOH JXe CTEelCHH, KaK U CHia Mo, KOTOPYIO BBl
IpUiaraere.

D710 0cOOEHHO ACHBIH NPUMEP YUCTO CTATHCTHYE-
CKoro 3akoHa. OpHEHTAUMH, KOTOPYIO CTPEMHTCS BBI3bi-
BaTh 3TO NOJIE, HENPEPBIBHO IPOTHBOICHCTBYET TEILIOBOE
ABIDKEHHUE, paboTaolee B Moab3y clydaifHOH opHeHTa-
nuu. PesynsraroM aToi 60ps0st ABISETCA B ACHCTBHTESb-
HOCTH TOJIBKO TO, YTO OCTPhIC YTJIbl MEXKY OCSAMH JHUIIO-
JIeH H HanpaBlcHHEM TI0JA IpeodNafaloT Hajl TYHBIMH.

' Ta3 BoifpaH OTOMY, 4TO OH MPOUIE, YEM TBEPAOE TENO MIIH

KMAKOCTB; (PAaKT, YTO HAMArHHYKBAHHE B ITOM clyuae xpalne
cnabo, He Hapy AT TEOPETHUECKHX 3aKITIOYCHMH,
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FAABA L HOAXOX KAACCHYECKOTO ®N3HKA K TIPEAMETY

XoTs eUHUYHBIE aTOMbl HENPEPHIBHO M3MEHAIOT CBOIO
OPHEHTALHIO, B CpeAHEM OHH JatoT (61aroxaps ux orpom-
HOMY KOJMYECTBY) nocTosiHHOe HeboublIoe npeobnana-
HHE OPHEHTALMW B HalpaBJeHHM [OJI1 H NPOIIOpUHO-
HAJIBHO EMY. 3T0 OCTPOYMHOE 00BACHEHHE [IPUHAUICKUT

- . -
Hanpasenue mazHummno2o nos

Puc. ]. IlapamMarHeTH3M.

dpanuysckomy pusuky I1. Jlamxkeseny. OHO MOXKeT OBITH
IpOBEPEHO crenyromumM nyteMm. Ecnn mabmogaromeecs
cnaoe HaMarHUYMBaHHE IEHCTBHTENBHO ABNACTCH pe-
3yJBTATOM /IBYX CONEPHUYAIOMKX TEHACHUNM, 8 MMEHHO
~— MarHMTHOTQ [TOJIA, KOTOPOE CTPEMHUTCS IIPUYECATh BCe
MOJIEKYJIBI ITApaJIIeNTBHO, H TEIUIOBOTO JBWXXEHMS, KOTO-
POE MPOU3BOIMT CIYYAHHYI0 OPUEHTAUHIO, TO, 3HAYMT,
BO3MOXHO YBENHYHTh HaMarHW4#BaHHEe, HE yCHIHBas
noJns, a ociabuB TErUIOBOE IBHXKECHHE, TO €CTh HOHH3MB
TeMIlepaTypy ra3a. 31o ObUIO MOATBEPXKIEHO DKCMEPH-
MEHTOM, KOTOPBIH NOKA3BIBAET, YTO HaMarHWYHBaHHE
ofpaTHO MponopIHOHATEHO abCONMOTHOH Temmneparype,
B KOIWYECTBEHHOM COMIacHH ¢ Teopueit (3akoH Kropn).
CoBpemeHHas JKCIEPHUMEHTANbHAS TEXHHKZ JleNaeT

33



HTO TAKOE XH3Hb C TOUKM 3PEHUS] ®H3UKH?

J@axe BOIMOXKHBIM, MyTeM MOHIKEHHUA TEMIIEPATY LI, 10~
BECTH TETUIOBOE JBHXXEHHE N0 TaKUX MalbIX PasMepoB,
YTO HANpPaBIIOMAs TeHASHIMA MArHUTHOTO OIS MOXET
NIPOABUTH Cebsl, eClIM He MOJHOCTAIO, TO B AOCTATOHHOH
cTeneHy Ui TOro, yro0Osl MPOH3BECTH CYUIECTBEHHYIO
YacTh «IOJHOrO HAMarHW4YHBaHum». B 3ToM cityyae MsI
Gonpine HE MOXKEM 0XHAATh, 4TO YIABOCHHE CHJIIBI TOJIA
yABOHMT M HaMargHuupanue. llocnemdee ¢ yBenHueHHeM
nons OyAeT yBenuIUBaThCs BCE MEHBIIE U MEHbIUE, TPH-
OnuKasch K TOMY, YTO HA3BIBAECTCH «HACBIIIEHUAMY. ITO
OXHJIaHHUE TaKKe KOJMYECTBEHHO NMOATBEPKAALCTCSA IKC-
HEPUMEHTOM. )

3aMeTbTe, 4TO Takoe MOBEJACHHUE LENHKOM 3aBHCHT
OT OrPOMHOTO KOJIHYECTBAa MOJIEKYJ, KOTOPBIE COBMECT-
HO Y4acCTBYIOT B CO31aHHH HaDII0/TaeMOT0 HaMar HHYHBa-
HYst. B NpOTUBHOM Cily4ae MarHetTu3mM coBceM He Oblil Obl
TIOCTOSIHHBIM H M3MeHsUIcA Obf COBEpPIIEHHO HEPETyJIAPHO
OT OJ{HOM CEKYHJBI K APYTOH, CBUIETENLCTBYS O IpEBpaT-
HOCcTAX B 6opr0Oe MeXay MOJIEM M TENJIOBBIM ABHXKECHH-
eM.

b. Bmopoii npumep
(6poynoeckee dsuwincenue, oughysus)

Ecnu BBl HAanoJHATE HIWKHIOKW YacTbh 3aKpPBITOTO
CTEIJITHHOTO COCyZa TYMAHOM, COCTOAIIMM H3 MeJbuaii-
IINX Kanejek, Bbl YBUANTE, YTO BEPXHAS MPaHula TyMaHa
NIOCTENECHHO TOHMKAETCS ¢ COBEPUICHHO ONPENEICHHOM
CKOPOCTBIO, 3aBUCAILEH OT BA3KOCTH BO3AYXa H OT pazme-
pa 4 yaeapHOro Beca Kanenek. Ho ecliu Bb nocMoTpuTe
Ha OJIHY M3 Karesek 1ojl MHKPOCKOIIOM, TO Bbl YBHIHTE,
4TO OHA He OIYCKAeTCs ¢ MOCTOSHHON CKOPOCTERIO, & BbI-
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IJIABA L 1TIOAX04 KAACCHYECKOT O ©H3HKA K NPEAMETY

TIOJIHACT BEChbMa HETIPABUIIbHOC ABMXKCHHE, TaK HA3bIBAc-
MOC 6p0}’HOBCKOQ ABHACHHE, KOTOPOE TOJIBKO B CPEIHEM
COOTBETCTBYET NOCTOAHHOMY CHMDKCHUIO,

Ot KanclibKH, XO0TA H HE ABIAMWTCA aTOMaMH,
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Puc. 2. Ocenaromuii TyMaH.

HO YK€ AOCTATOYHO MAailbl U JIETKH, 4TO-

Obl YyBCTBOBATH TOMYKH €AMHHYHBIX MO-

JeKys, KOTOpbIe HENPEPHIBHO MOIOTAT

no UX MoBepXHOCTH. TonkaeMble TaKuM

006pa3oM KalleJbKM MOTYT TOIBKO B cpea- Puc. 3. Bpoy-

HEM CIIEIOBaTh BAHAHHIO CHIIBI TSDKECTH. HOBCKOE JBH-
OTOT nHpHMEp I0Ka3bIBacT, Kakue XCHHC oOcena-

yOMBHTENLHBIE H Gecnopanounsle Bpe- OMCH KA.

YyaTieHHd Noiydand Obl MBI, eciud Obl

HaIOH OPTaHbBl YyBCTB OBUTH BOCHIPHUMMYHBBI K yAapam

yKe HEMHOTHX MOJICKYJL.
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YTO TAKOE XKXH3Hb C TOYKH 3PEHUS GH3UKH?

Nmerores GakTepun U ApPYrHe OpPraHU3MBl, CTOJIb
MaJible, YTO OHH CHJIBHO IMOJBEPKEHEI ITOMY SBJIECHHIO.
Ux nemxenusi onpenensroTcs TEMIOBBIMH MPUXOTAMHA
OKpYKarolleH cpelibl; OHH HE UMEIOT BbIOopa. Ecnu onu
obnanatoT coOCTBEHHON NOABMKHOCTBIO, TO OHH MO-
I'yT BCE K€ NEPEABHraThCA ¢ OJHOrO MECTa Ha JPYyroe,
HO TOJIbKO C H3BECTHBIMU TPYAHOCTSAMH, NIOCKOIBKY Te-
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Puc. 4. [lubdy3us cnepa HanpaBo B pacTBope
C HEPaBHOMEPHOM KOHUEHTpaltHEH.

TUTOBOE [[BIDKEHHE IIBHIPACT UX, KAK MAJEHBKYIO JIOAKY
B OypHOM Mope.

Ouyenb cXOfHO ¢ OPOYHOBCKHM JBHKEHHEM sBIIE-
uue auddys3uu. [Ipencrasere cebe cocyn, HaNOJTHEHHBIH
KHUAKOCTbIO, CKaXKEM BOOH, ¢ HeOOJIBIIMM KOITHYECTBOM
Kakoro-HUOy(b OKPalIEHHOTO BEIECTRBA, PACTBOPEHHOTO
B He, HaripUMep MapralilOBOKHCIIOIO KaJIHs, HO HE B paB-
HOMEPHO! KOHHEHTpallMK, a CKopee Kak Ha puc. 4, rae
TOYKHM O3HAYal0T MOJEKYJbl PAacTBOPEHHOTO BEINECTBa
(nepManranara) 4 rue KOHUEHTpaIUs yMEHBIIAETCH Clle-
Ba HanpaBo. EciM Bbl OCTaBUTE 3TY CHCTEMY B IIOKOE,
HACTyNaeT BecbMa MEJUICHHBIH mpouece «audQy3um».
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IIABA I HOAXON KJIACCHYECKOIO ®H3HKA K HPEJMETY

[lepmarTanaT pacnpocTpaHseTcs B HAmpaBICHUH CleBa
Hanpaso, TO €CTh OT MecTa DoJiee BRICOKOH KOHLEHTpa-
MM K MecTy D0Jiee HU3KOH KOHIICHTpAIHH, TTOKa, HAKO-
HEll, HE pacHpereIuTcS paBHOMEPHO IO Beel BoJte.

B 3TtOoM 10BONBHO NMPOCTOM H, OYEBHIHO, HE OCO-
6eHHO WHTEPEeCHOM MpOUECCce 3aMeyaTelbHO TO, YTO OH
HH B KaKOH CTEINEeHH He CBA3aH ¢ KaKoH-1H00 TeHAeHIueH
WM CHJIOH, KOTOpast, KaK 3T0 MOXHO ObU10 OBl IOIyMarts,
BJIEYCT MOJICKYJIBl IepMaHraHara w3 obmactu GonblieH
TECHOTHI B 001aCTh MEHbIIEH TECHOTHI, NOTOOHO TOMY KaK,
HalpuMep, HaCeNEHHE CTPaHbI PACCENAETCS B TY HACTh, T/Ie
6onsiue npocropa. C HAMME MONEKYJIaMH [IiEpMaHTaHa-
Ta HHY€ro nopo6HOro He NpoucxoauT. Kaknas 3 HuX Be-
IeT cebst COBEPIIEHHO HE3aBUCUMO OT BCEX APYTHX MoJie-
KYJI, ¢ KOTOPbIMH OHa BCTpeHaeTCsa BeChbMa peaxo. Kaxnas
U3 HEX, KaK B o0yiacTy OOMBIICH TCCHOTHI, TaK U B Oonee
cBOOOIHO¥ YacTH, UCTIBITHIBAET OAHY M Ty e cyasly. Ee
HENPEPBIBHO TOJIKAFOT MOJIEKYJIbI BOJBI, U TaKKM 00pa3oM
OHa TOCTENEHHO NMPOIBHUIAcTCAd B COBEPIIEHHO Henpex-
CKa3yeMoM HalrpaBJIeHHH, — MHOTa B cTOpoRy 6ornee Bbl-
COKOH, UHOTH{a B CTOPOHY 0oJiee HU3KOW KOHLEHTPALHH,
a MHOTJ]a HauCKOCh. XapakTep ABMXKEHHS, KOTOPOE OHa
BBITIONHACT, 9acTO CPaBHUBANM C JBIDKEHHEM 4YenoBeKa,
KOTOpPOMY 3aBA3aJM Triia3a Ha 60O miomanu U KoTo-
PBIIl XOUET «IIPOHTHCH», HO He NPUAEPKUBAETCs Olpese-
JIEHHOTO HampaBle€HMA M, TakuM o0pa3oM, HenpepbIBHO
U3MEHSCT THHUIO CBOETO JIBIKEHMA.

Tot akr, uTo GecropAaOUHOE JBHKEHHE MOJIEKY T
TIEPMAHTaHHTa BCE XK€ AODKHO BBI3BIBATH PEry/ispHBIN
TOK B CTOPOHY MEHBINEH KOHIICHTPaluy H B KOHIIE KOH-
LIOB IPHBECTH K pABHOMEPHOMY PACIPEACIEHHUIO, Ha 1Iep-
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4TO TAKOE JXH3Hb C TOYKY 3PEHNUSA GHIUKH?

BBIH B3I KOXKETCA 033129MBRIOLIAM, HO TOIBKO Ha Nep-
BoIH B3rasA. [lpH TmiateT-HOM paccMOTPEHHH Ha pHC. 4
TOHKHX CIIOEB MOYTH MOCTOSHHON KOHIIEHTPAUMH MOXHO
IpencTaBUTh cebe, kak MONeKy/bl IepMaHraHaTa, KO-
TOpble B H@HHBIH MOMEHT COAEPIKATCS B ONpeeIeHHOM
ciioe, myTeM OecnopsO4YHBIX ABHXEHUH OynyT B HeH-
CTBHTENBHOCTH € PABHOW BEPOATHOCTHIO NEpeMellars-
¢A KaK HanpaBo, TaK ¥ HaieBo. HO MMEHHO BCIENCTBHE
3TOTrO TOBEPXHOCTH, OTAEIAIOMIAN ABA COCEHHHX CIIOf,
OydeT TMepeceKaThCss GONbIIMM KONWYECTBOM, MOJIEKY,
IPUXOASIIHX CIeBa, 4eM B OOpaTHOM HaIpaBJeHHH. DTO
NPOH3OMET [IPOCTO MOTOMY, YTO ClieBa HMeEeTCs 6oJlb-
e GecHopsIOUHO JBIKYILHMXCH MOJIEKYJI, YeM HMeeTCst
MX CTpaBa, W 10 TeX IOp, NOKa 3TO Tak, OyIeT IMpouc-
XOIMTH PETYJIAPHOE IIepeMeIlieHrEe ClIeBa HalPaBo, MOKa,
HaKOHel, He HACTYIIUT PaBHOMEPHOE paciipe/ieIeHuUe.
Ecnu 5T coobpakeHHs NEPEBECTH HA2 MATEMATH-
YECKUil A3BIK, TO MONYIHTCA TOUHbIH 3aKoH nuddy3zuu
B dopMe nuepeHIIHaILHOr0 YPaBHEHUS B YaCTHBIX I1PO-

W3BOAHBIX
20
—=DV? @,
of
o0BACHEHUEM KOTOpOro 4 He Oyay YTpy»KAaTh YHTATENS,
XOTH €ro 3HAYeHHEe Ha OOBIYHOM A3bIKE TAKKE JOCTAaTOY~

Ho nipocTo’. CTporas «MareMaTu4ecKas TOYHOCTHY 3aKO0~

" A uMenno, KOHLEHTpalHd B M000H NaHHOH! TO4KE YBCAMYH-
BaeTCA (MK YMEHBIIAETCA) CO CKOPOCTHIO, ITPOTNIOPHBOUAILHOM
CPaBHUTENBHOMY H30bITKY (MM HEAOCTATKY) KOHUCHTPALHH B
ee OECKOHEHHO MAJIOM OKPYXCHHH. 3aKOH TENJIOBOR Tepenaun
HUMCET, MEKIY NPOYHM, TOIHO Ty K¢ (bOpMy, ecny ((KOH[ICHTp&*
HIO» 3aMEHHTD «TEMIIEpaTy POy,
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IJABA L. HOAXON KIACCHYECKOIO ®M3HKA K IPENMETY

Ha YIOMHHAETCA 3[4ECh I TOro, 4ToObl HOMYEPKHYTH,
4TO €ro (pu3Myeckas TOYHOCTh JOIKHA TeM HE MeHee
NPOBEPATHCA B KAXKIOM KOHKPETHOM cliydyae. Byayuqm
OCHOBaHa Ha 4YHMCTON CNy4allHOCTH, CIIpaBELIUBOCTh 3a-
KoHa OyneT Tonexo npubnusurensHoii. Ecniu umeercs,
KaK IPaBmIIo, JOCTATOYHO XOpOiliee NPHOIMKEHHE, TO 3TO
TOJIBKO OJIarofapst OrpoOMHOMY KOJNHYECTBY MOJIEKYJ1, KO-
TOPBIE YYACTBYIOT B ABJIeHHH. Yem MeHbliie uX Kojanye-
CTBO, TeéM OOJIBILE CIYYalHBIX OTKIOHEHHH MBI JOKHBI
OXHIATh, ¥ NPY OJIarONPUATHBIX YCTIOBUAX 3TH OTKJIOHE-
Hus pelficruTenbHO HabmoaoTes.

B. Tpemuii npumep
(npedenbt mounocmu usmMepeHus)

Tocneaunit npuMep, KOTOPhIM MBI JanuM, 6IM3K0
CXOJZIEH CO BTOPBIM, HO uMeeT ocoOblii mHTepec. Jlerkoe
TEJIO, MMOABEIICHHOS Ha ANWHHON TOHKOH HUTH U HAXO-
JSIIEECS B PABHOBECHH, YacTO yHOTpebaseTcs pHu3uxkaMu
JUIA U3MEPEHHUA ¢J1abbIX CHJI, OTKJIOHAIOMINX €r0 OT 3TO-
O TOJIOXEHHS, TO €CTh I H3MEPEHUA 3JIEKTPHIECKHX,
MarHMTHHIX WIH IPaBHTALIMOHHBIX CHJI, TpHJIaraeMbIX
TaK, uTo0bl NOBEPHYTH €r0 BOKPYT BEPTHKANBHOH OCH
(n1erkoe reno Jo/pKHO OBITH, KOHEUHO, BRIOpaHO HaIexa-
mM 00pa3oM 1 KaKIoH crienuaiibHoi 1enu). [ponon-
KAFOILMECH TOIBITKH MOBLICUTH TOYHOCTH 3TOTO BECEMaA
4acTO yNoTpedIseMoro NprucnocoOIeHus «KpYTHIBHBIX
BECOB» CTOJIKHYJIHCH C JIOOONBITHBIM IPEAENIOM, KOTO-
PBIif Ype3BBIMaiiHO HHTEPECEH caM 1o cede. BoiOnpas Bce
Oonee v 6osee Jerkue Tena U 0osee TOHKYIO ¥ JTHHHYIO
HHUTB, 4TOOHI CAENATH BECHl YyBCTBUTEIBHBIMHU KO BCE 00~
Jee cnabBIM CHJIAM, IOCTHIITH TIpeJienia, Korja NOABEICH-
HOE TEJIO CTAJIO YXKe JYBCTBHTENBHO K YapaM TEINOBOrO
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YTO TAKOE XKH3HL C TOYKH 3PEHHAA OPHIUKH?

JBIDKEHUSA OKPYKAIOIIMX MOJIEKYTT ! HA4aJ0 BHINOJIHATE
HETIPEPLIBHLIA HETNPaBUIBHBIA «TaHELD? BOKPYI CBOE-
rO PaBHOBECHOIO IOJO)KEHHA, TaHelH, BEChbMa CXONHBIH
C APOXKAHUEM Karlld BO BTOPOM ItpuMepe. XOoT4 3TO fo-
BE/ICHHE HE CTaBHT enle abcoMOTHOro NMpeesia TOYHOCTH
H3MEPeHHH, OTYYaeMBIX ¢ TOMONIbI0 MOJOOHBIX BECOB,
OHO BCE-TAKH KJIaZET NpakTuyeckul npenen. Henoanaio-
iukcs KOHTPOIO 3(PPEKT TEUIOBOTO JABHKEHUS KOHKY-
pUpYET ¢ HEHCTBUEM TOH CHJIBI, KOTOpas NOIKHA OBITH
H3MEPEHa, M JIMIIACT 3HAYCHHS CAMHUIHOE Habmojaemoe
OTKJIOHEHHE. Brl HOMKHEI NposienaTh CBOU HaOMIOACHUA
MHOT0 pas3, 4ToObI HeUTpam30BaTh 3PQEKT HpOYHOBCKO-
ro ABVDKEHHUSA BalIero HHCTPYMEHTA. JTOT npuMep, 1 Ay-
Malo, ABlISeTcsS 0CODEHHO WIMOCTPAaTHBHBIM, HOO Halk
Oprasbl YyBCTB, B KOHUE KOHIIOB, HPEACTaBIIOT coboH
TOXKE POX, MHCTPyMeHTa. MBI MOXEM BHIETh, Kak Oec-
110J1€3HbI OHH ObLIH Obl, €y Obl CTATH CIMIUKOM YyB-
CTBUTEJIBHEI.

8

Teneps mocratouno npumepos. Ilpaswiao [ n
S npocto nobaBngio, YTO HET HH OJJHO-
r0 3aKOHa (PU3UKW HITH XMMHH U3 TEX,
KOTOpblE MMEIOT OTHOIIEHHE K OPraHM3My MM K €ro
B3aUMOEHCTBUIO C© OKpyxarolleH cpeloi, KOTOpEIH
s He Mor Owl BbIOparhs Kak npumep. JleranbHoe 00bsc-
HeHME MOXeT ObITh Ooriee CI0XKHBIM, HO TIaBHbIH TYHKT
Ob11 Obl BCerma TeM JKe CaMbIM, H TAKHUM 00pa3om, Jaiib-
Heliuiee onucanye cTano 661 04HO0OPa3HbIM. ‘
Ho s xortenm Obl mpu6GaBHTH OJHO BKHOE KOJNH-
YECTBEHHOE [TOJI0XKEHHE, Kacalolleecs CTEHEHH HETOY-
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TTIABA 1. OAXOA KAACCHUYECKOTO OU3HKA K IIPEAMETY

HOCTH, KOTOPYIO HAJ0 OXHAATh B JIOOOM (pH3MYeCKOM
3aKoHe. ITO TaK Ha3pIBaeMbli 3aKoH / #. CHavana s ui-
JHOCTPHPYIO ero MPOCTHIM IPHUMEPOM, a Jajkiie 0600y
ero.

Ecnm 1 ckaxy, 4To HEKOTOPBIHA a3 IIpU OnpeseieH-
HOM JaBJICHHH U TEMIepaType UMeeT OIIpeAeICHHYIO XKe
IUIOTHOCTB, TO § MOTY 3TO BbIPasuTh, CKa3aB, YTO BHY-
TPU KaKoro-1o 00beMa (KOTOpBIH M0 pazMepy NOAXOIUT
JUIS SKCIIEPUMEHTA) UMEeTCs NP 3THX YCIOBHIX Kak pa3
n MoJIeKys ra3a. Eciu B xako#-TO MOMEHT BpeMeHH BbI
CMOXETE MPOBEPHTh MOE YTBEP)KACHHE, TO Bbl HalACTE
€ro HETOYHBIM, U OTKIOHeHHe Byner nopsaxa / n. Ce-
JopatenbHo, ecad n = 100, Bol HanuiM Obl OTKJIOHEHHE
paBubiM npubiusutensno 10. Takum obpasoM, oTHOCH-
TeNibHas omuOKa 3xeck paBHa 10%. Ho eciu n =1 Mmunnu-
OHY, BbI Obl, BEPOSTHO, HAIIUIH OTKJIOHEHHE PABHBIM [pH-
mepHo 1000, u Takum 0Opa3oM OTHOCHTENIBbHAs OMIUOKA
pasusercs /| %. Teneps, rpy6o roBops, 3T0T CTATHCTH-
4eCKMI 3aKOH ABASETCA BeChbMa OOIMM. 3aKOHBI PH3UKH
U pU3M9eCKOd XUMUHU HETOYHDI BHYTPH Beploslmoﬁ OTHO-

CUTENBbHON OIMOKH, HMEIOILECH MOpA 0K Tn—, i€ 1 ecTh

KOJIMYECTBO MOJIEKYJi, COBMECTHO Y4YAaCTBYIOUIHX B Mpo-
SBJICHUHM 3TOrO 3aKOHA — B €r0 OCYINEeCTBICHHH BHYTPH
TO#H 00NacTH NPOCTPAHCTBA MM BpEeMEHHU (WIH uX 00o-
HX), KOTOpas HOMICKHT PACCMOTPEHHIO WM CIHYXKHT
IUISE KAKOTQ-TH00 ONMPEACTIeHHOI0 IKCIIEPUMEHTA.

BbI BUIUTE U3 3TOr0 CHOBA, YTO OPTaHU3M JOJDKEH
HUMETb CPaBHHUTEIBHO MACCHBHYIO CTPYKTYPY JUISL TOTO,
yToOBI HacHaakAaThcad OJIarOJAEHCTBUEM BIIOJHE TOYHBIX
3aKOHOB KaK B CBOCH BHYTPEeHHEH KHU3HH, TaK ¥ IIPH B3a-
MMOJICHCTBHMH ¢ BHEHIHUM MupoM. MIHaye KoiIM4ecTBO
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YTO TAKOE XH3HbL C TOYKH IPEHIS DHUIUKA?

y4acTBYIOWIMX HacTHI] ObUIO OB CHIMUIKOM Majo M «3a-
KOH» cnumKkoM HetodeH. OcoleHHO BaxkHbBIM Tpebopa-
HUEeM ABASETCS KBampaTHbI Kopenb. IloTomy uto, X0TH
MHIUIMOH M JIOCTaTOYHO OONBIIOE YHUCIIO, BCE-TAKU TOY-
HocTh | Ha 1000 He sBNseTCH Upe3MepHO Xopoluei, ecnu
CYLLECTBO JeJa MPEeTEeH/yeT Ha NOCTOMHCTBO OBbITh «3a-
xoHoM Ilpuponsn».
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ITTABA II
MEXAHMH3M HACJIEACTBEHHOCTH

Das Sein ist ewig; denn Gesetze

Bewahren die lebend’gen Schitze,

Aus weichen sich das All geschmiickt.
Goethe'.

9

Hrak, mpl npunmy  OQKHAAHHE KJIACCHYECKOrO
K 3aK/IIOYEHHIO, 4TO Oopra- ¢H3HKa, Oyayuum Jgajiexo
HU3MBI CO BCEMH TpOTe- He TPHBHAJILHBIM, OKa-
KAIUMH B HUX OMONO- 3bIBAETCH HEBEPHBLIM
MYECKUMH  [TPOLECCaMy
JAOJKHBI MMETH BEeCbMa «MHOTOATOMHYIO» CTPYKTYPY,
H 718 HUX Heo0XoAuMO, 4T00BI ClIy4alHbIe «OXHOATOM-
HbIE)» SABJCHUS HE UrPaJIU B HUX CIMLIKOM O0oibIIOH ponn.
CyiecTseHHO, TOBOPHT «HaWBHBIH DH3HK», 4T0OB! Opra-
HH3M MOF, TaK cKa3arb, HMETb AOCTATOYHO TOYHBIE (H-
3MYECKUE 3aKOHBI, HA KOTOPBIX OH MOXET CTPOUTH Opra-
HHU3ALHIO CBOSH MCKIIOMUTENBLHO PETyIAPHOH U XOpOLIO
yriopsaaoueHRo# paboTel, B KakoH cTeneHu NMpHIoKUMBI
K peajbHbIM OHOJOTMYeCKHM (paxTam 3TH 3aKIHUYCHHS,
JOCTUTHYTHIe, roBOps Ouonoruuecku, a priori (10 ecTh
C YUCTO PU3NYECKON TOUKH 3peHHs)?

Ha mnepBeiil B3MIiA MOXKET IOKazaThesi, 4TO 3TH
3aKJII0YEHHUs JOBOJBHO TPHBHAIBHBL. bHojor, ckaxem,

' BeITHe BeUHO; HOO CYIIECTBYIOT 3aKOHBI, OXPAHSAIOLIHE COKPO-
BULIA X H3HH, KOTOPHIMHU YKpalaer ceds Beenennan. — Ieme.
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YTO TAKOE XKHU3Hb C TOYKH 3PEHMS ©HINKH?

aer 30 Hazajq Mor yTBEpXKJAaTh, YTO XOTA A HOmyaap-
HOro JIEKTOpa BIIOJIHE YMECTHO IOAYEPKHYTh 3HAUCHHE
CTATHCTHYECKOW (HU3UKH B OpraHu3Me, Kak U HOBCIONY,
OJIHAKO DTOT TIYHKT SBJISETCH BCE e, NMOXaIyH, uepec-
yyp u3butoit uctuHol. 6o, nedcTBUTENEHO, HE TOJIBKO
TEJIO B3pOCIIOr0 MHAUBHAYYMa N000T0 BEICOKOPA3BUTO-
ro BUAA, HO U KaXAas KJIETKa ero COAEPXUT «KOCMHYe-
CKOE» YHUCIO SAMHUMHBIX aTOMOB BCeX pojoB. 1 Kax abIi
OTAENBHBIA (PU3HOJOrHYECKHH MNPOIECC, KOTOPHIH MbI
HaOMoMaeM BHYTPH KICTKH WUIM B €€ B3aHMQICHCTBHH
¢ BHelmIHe# cpenoi, kaxercs — WM Kazaiocs 30 ner
Ha3aJl, — BOBJIEKAET TAKOE OIPOMHOEC KOJHYECTBO €/IH-
HUYHBIX aTOMOB W E€AMHHYHBEIX aTOMHEIX HPOIECCOB,
9TO0 TOYHOE BHIITOJHEHHE BCEX OTHOCHINMXCH CIOAa 3a-
KOHOB (DM3MKHM ¥ (DH3MUECKOH XHMHH GBLIO GBI rapas-
THPOBAHO JIaKe IPH BECbMA BBICOKHX TPeOOBaHMAX CTa-
THCTHYECKOH (M3UKU B OTHOIEHMH «OONBIMX YHUCE.
Ot TpeOOBaHUA % TONHKO YTO HWLIIOCTPUPOBAT MPABH-
JIOM |/ K.

Temepp MBI 3HaeM, YTO Takasx TOYKA 3PCHHSA
Obuia 661 ommbounol. Kak MbI ceifyac ypuauMm, Here-
POATHO MaJeHhKHE TPYHIBl aTOMOB, CIHIIKOM Majble,
4T00BI OHU MOINIH MPOSBIATE TOYHBIE CTATUCTUYECKHE
3aKOHBI, UIPAIOT IIIABEHCTBYIOULYIO POJE B BECHMA YTIO-
PAXOYECHHBIX U 3aKOHOMEPHBIX SBJICHUAX BHYTPH KHBO-
ro opranuzMa. OHM YIpaBIAIOT BUAUMBIMY NPH3HAKAMU
Gonbuioro maciuraba, KOTOpbie opraHusM IlpuolOperaet
B TEYEHHUE CBOETO Pa3BWTHA, OHM ONpPEJENAIOT RaXHbLIC
oco0eHHOCTH ero GyHKUHOHUPOBAHHUS, U BO BCEM 3TOM
BBUIBJIAIOTCH BECHMa OTYETIMBBIE M CTpPOrue Guooruye-
CKHE 3aKOHBI.
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TAABA II. MEXAHU3M HACHEACTBEHHOCTH

Sl nMosHKeH HavaTh C KPaTKOro MOABENCHUS UTOra
TOMY NOJIOKEHUIO, KOTOPOe MMEeT MeCTO B OHOJIOruH H,
Oonee y3KO, B TEHETHKE; APYI'HMH CIOBaMHM, A JIOJKEH
CYMMHpPOBATh COBPEMEHHOE COCTOSAHME 3HAHUH B TaKOH
obnactu, rae A He ABIAIOCH ABTOPUTETOM. JTOrO HeElb-
39 n30exarh, U OITOMY ST U3BHHAIOCH, 0COBEHHO nepen
BCSIKHM OHOJIOrOM, 33 AWIETAHTCKUN XapakTep H3JI0oKe-
HHs. C IpyToii CTOPOHBI, A IPOILY pa3peliCHAA H3N0KUTH
BaM IOCTIOJICTBYIOLIHE MpEACTaBIeH)s Oojiee Wik MeHee
porMatHuHo. Ot «OenHoro» (M3MKa-TEOpeTHKa Helb-
31 OXHAATh, YToOB OH caenal uro-HuOyxab, mogobHOE
KOMIIETEHTHOMY 0030py SKCHIEPHMMEHTAJIbHBIX JTaHHBIX,
COCTOSIUMX U3 OOJBLIOTO KOJHMYECTBA JUTMHHBIX M Be-
SMKOJETHO HEePEIUIETAIONIMXCA CePHl IKCTIEPUMEHTOB
MO CKPEUIMBAHWIO, 3aAyMaHHBIX ¢ OecrnpeueneHTHEIM
OCTPOYMHEM, C OJHOW CTOPOHBI, H U3 NPAMBIX Halbmone-
HUH HaJl XWBOW KJETKOM, [IPOBEACHHBIX CO BCEH YTOH-
4YEHHOCTBIO COBPEMEHHOH MUKPOCKONHH, — C JPYTOH.

10

Paspemure Mue Boc- HacjaeacrBeHHbIH wug-
MOJE30BATLCH CIOBOM «IIlaHy POBaJbHBIH Koa (xpo-
(pattern) opranusma B ToM MOCOMBI)

CMBICIIE, B KOTOPOM OMOJIOT HA3BLIBACT €ro «T1IaHOM B YETEI-
pexX H3MEpeHUsX», 0003Hayas 3TUM HE TONBKO CTPYKTYPY
¥ QYHKIMOHHUPOBAHHE OpPraHU3Ma BO B3POCIIOM COCTOSIHHM
UM Ha mo00# ApyToli onpenesieHHON CTAIMH, HO OpraHu3M
B €10 OHTOrCHETHYECKOM Pa3BHTHH, OT OILIONOTBOPEHHOM
ANLIEBOM KJIETKH N0 CTaJUH 3PENOCTH, KOIZIa OH HaUWHAaeT
pasMHOXatbes. Tereps W3BECTHO, YTO BECh JTOT LEJIOCT-
HbIH [UIAH B YETHIPEX M3MEPEHUSX ONPEAENIeTC CTPYKTY-
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YTO TAKOE KAU3Hb C TOYKH 3PEHUA GH3IHKH?

POIf BCEro ofiHOM KJIETKH, a IMEHHO — OILIOAOTBOPEHHOTO
aH1a. boiree Toro, Mel 3HaeM, YTO OH B OCHOBHOM Onipeje-
NHETCs CTPYKTYPOH TONBKO OFHOM HeOOJIbIIOH YacTH 3ToH
KJETKY, ee sapoM. Takoe a1po B OOBIYHOM «IIOKOSIIEMCS
COCTOSTHHI KJIETKH [PEACTARNAETCS KaK ceTKa XpoMaTHHa',
PacTIpeAesICHHOTO B ITy3bIpbKe BHYTPH KiIeTkd. Ho B xxum3-
HEHHO BaXHBIX TpoUeccax KICTOYHOro JenaeHus (MHTO3
U Meif03, CM. HIDKE) BUIIHO, 4TO SIPO COCTOMT M3 Habopa va-
CTHIl, 0OBIMHO HMEIOUMX (GopMy HUTEH WM NAIOYEK U Ha-
3bIBAEMBIX XPOMOCOMAMH, KOIHYECTBO KOTOPBIX 8 wim 12,
WM, HanpuMep y 4denoBeka, 48. Ho B nefictBurenbHocTH
51 oJDkeH ObU1 OBl HatmcaTh 3TH (B3AThIE JUT IPHMEpa) Yuc-
na,Kak 2 X 4,2 %6, ...,2 X 24, u TOBOPHUTSH O ABYX Habopax,
yro0bl MMOJB30BaTHCS ITHM BHIPAXKEHHEM B TOM OOBIYHOM
3HAYECHUH, B KaKOM OHO yrnotpebsiercs 6uonorom. [lotomy
YTO, XOTS OTAEIBHBIE XPOMOCOMBI HHOTA OTYETIIMBO pa3-
JHYHAMBl ¥ HHIMBHIYATM3HPOBaHEI 10 (GopMe M pasMepy,
5TH 1Ba Habopa NMOYTH MOJHOCTBIO MONOOHBI APYT APYTY.
Kak MbI CKOpO YBHANM, OfMH Ha0Op NPUXOAXT OT Matepu
(ainesas KIETKa) U OMH — OT OTUA (OMI0A0OTBOPSIOIIUH
criepMaTo30uL). IMeHHO 3TH XpOMOCOMBI HWITH, BO3MOXHO,
TOJNIBKO OCEBas WM CKEJIETHAad HUTh TOIO, YTO Mbl BHIHM
I10/{ MMKPOCKOIIOM KaK XpOMOCOMY, COIEPXKAT B BUZE CBOE-
ro pona M(poBaNBbHOTO KoJa BeCh «IUTan» Oy yniero pas-
BHUTHS WHAUBHIYYMA ¥ €10 (DYHKIIMOHHPOBAHUA B 3pENOM
cocrosiaui. Kakaeiii monmHeiil HAGop XpoMOCOM COZEPIKHT
BECh MM(P, TAK YTO HMEKOTCH, KakK [TPaBHIO, ABE KOTUHM 110~
CJIS/THETO B OIUVIOAOTBOPEHHOHN AHIIEBOH KJIETKe, KoTopas

! 310 clioBO 3HAYMT BEWIECTBO, KOTOPOE OKPALIMBAETCA»
B ONPEACHCHHOM IIPONECCE OKPALIHBAHNA, IPHMCHIEMOM B MU~
KPOCKOITHMECKOH TEXHUKE.
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TTIABA II. MEXAHH3M HACTEACTBEHHOCTH

TPECTABIISIeT CaMyHO PAaHHIOKO CTAAUI0 OyAyHiero UHAUBU-
Ayyma.

HaseiBas cTpykTypy XpOMOCOMHBIX HMTEH LIH(pO-
B&JIBHBIM KOZOM, MBI pa3yMeeM, YTO BCEOXBATbIBAIOHIMI
YM, BpoOJie TaKoro, KOTOpblii HeKoraa npeacrasiu cebe Jla-
IIac U KOTOPOMY KaK[asd NPUYUHHAA CBA3b Obiia Obl He-
NOCPEJCTBEHHO OTKPBITa, MOT Obl, HCXOIA H3 CTPYKTYPH!
XpOMOCOM, CKa3aTh, Pa30BBETCA JIM AU npu Onaronpusr-
HBIX YCJIOBHSIX B YEPHOIO TIETYXa MJM B Kpalrdarylo KypH-
Iy, B MyXy WIH B pacTeHHe Mauca, B POAOICHIPOH, XYKa,
MBI, WM 4enoBeka. K aTomy Mbl MoxeM NpHOaBUTS,
YTO BHEIIHOCTh PA3HYHBIX AHUEBBIX KJIETOK OYEHb YacTo
ObIBaeT 3aMedaTebHO CXOHOHN, U AaKe KOrja 3TO He Tak
(xax B cTy4ae OrpOMHBIX SHLL ITUI] ¥ PEIITHITHI), TO BCE XKe
Pa3NHUYNE OKA3BIBACTCSA HE CTOJIBKO B CYIMIECTBEHHBIX CTPYK-
Typax, CKOJIBKO B TOM IUTaTEIFHOM Marepyale, KOTOPBIH
B 3THX CHy4asx Jo0OaBasercs 1o MOHATHHIM NPHIHHAM.

Ho tepmun mudpoBanbHeii KoJ, KOHEYHO, CIIHII-
KOM Y30K. XpOMOCOMHBIE CTPYKTYPHI CIIYXKar B TO K€
BpeMS M MHCTPYMEHTOM, OCYIIECTBIISIONIMM pasBUTHE,
KOTOpOE OHH ke npenseiatoT. OHM ABIAIOTCA U KOAEK-
COM 3aKOHOB M WUCHOJHHUTEJbHOH BIACTBIO HIH, YIOTpE-
Onsist Apyroe CpaBHEHME, OHU ABASIOTCA U IUTAHOM apXH-
TEKTOpa ¥ CHJIaMHU CTPOUTEIISA B OJJHO M TO )K€ BpeMs.

1

Kak xpomocoms! Be- PocT Tesa mytreM Kie-
ayT ceba B OHTOTeHe3e'? TOUHOrO AesieHHst (MHTO3)

' OuTorecues — 3T0 PaIBUTHE MHIHMBUAYYMa B TEUCHHE Cro
JKU3HH, B IPOTHBONOIOKHOCTS DHIIOTCHE3Y — PA3BHTHIO BHAA
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YTO TAKOE XKH3Hb C TOYKH 3PEHHA ©H3UKH?

Poct opranmsma oCymeCTBASETCA TOC/ENOBATENbHEI-
MH KJICTOYHBIMH JeieHuAMHU. Takoe KIeTOYHOE JieJiCHHE
Ha3BIBAETCH MUTO30M. OHO ABASETICA B JKHM3HU KIETOK
HE CTOJb YACThIM COOBITHEM, KaK 3TOI0 MOXKHO OXKHUATH,
YUHTBIBask OTPOMHOE KOJIHYECTBO KJIETOK, U3 KOTOPBIX CO-
crout Hawe Teno. Baavane poct unet OuicTpo, U fiHL0 Ae-
JMTCA HA ABE «OYEPHHE KJIETKH», KOTOPBIE 3aTEM AAIOT
TIOKOJIEHUE M3 YeThIpeX KIETOK, aanee u3 &, 16, 32, 64...
U T. A. Hactora neneHus e OyaeT ocTaBaThesl O{HHAKOBOH
BO BCEX 4aCTAX PACTYILEro Teia, M 3TO HAPYIIAET Perysp-
HOCTD 3TUX urce1. Ho u3 ux ObICTpOro yBeaHueHHs MOXHO
BBIBECTH ITYTEM MPOCTOTO BEIYUCIICHUSA, UTO B CPE/THEM J0-
crarouno 50 wim 60 mocnenoBaTeNsHbIX JeieHHH, 4TO0BI
MPOU3BECTH KONHYECTBO KIETOK !, HMEIOIUXCS Y B3pOCIIO-
TO 4eJIOBEKa, WIN, CKAXKEM, B JeCATh pa3 OoJblIee KOIU-
4eCTBO, NPUHUAMAsA BO BHUMaHHE CMEHY KJIETOK B TEUCHHE
#KHU3HU. TakuM oOpa3om, KNeTKH MOEro Tena, B CpeiHeM,
OKa3bIBAIOTCA TONBKO MATHACCATHIMH HJIM HICCTHACCATHI-
MH OTOMKaMH TOTO sTHI[a, KOTOPBIM f KOr/a-To ObbI.

12

Kax Beayt cefs XxpoMo- B MHTO3e KakIasi Xpo-
comel B Muto3e? OHM yaBad- mocoMa yABauBaeTcs
BAfOTCH, YIBaMBarOTCH 00a

Habopa, o6e konuu mmdpa. ITOT MPOLECC TPEACTABIAET
qpe3BBIYaHHRIH HHTEPEC, U €r0 MHTCHCHBHO W3YJalH, HO OH
CIIMIIKOM CJIOKEH JUIA TOTO, YTOOBI OTMCHIBATH 3/ECH €T
nerasy. OCHOBHOE 3aKJTIOYACTCA B TOM, UTO KAXKIAs U3 BYX
JOYEPHUX KJIETOK [OJTyYaeT «IPHEAHOe», cocTosmiee 03 060-

B TEHEHUE TEONOTHYECKHX TIEPHONOB,
! Bechma rpy6o — CTO MM THICAYY (AHMTHHCKUX) GUATHOHOB.
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ITIABA II. MEXAHM3M HACIEACTBEHHOCTH

HX HaDOpOBR XPOMOCOM, B TOYHOCTH NMOROOHEIX TEM, KaKHe
ObUIH Y POAMTEILCKOM KIETKH. TakyiM MyTeM Bee TEIECHBIE
KJICTKH COBEPILEHHO NOAOOHBI APYT APYTY B OTHOUICHHU
WX XpOMOCOMHoOro cokpopmia'. Kaxnas, nake Hanmenee
BAKHA OTHENbHAA KieTKa o0s3areabHO o0JaacT NOIHOH
(nBoitnoil) KommMeit mMgpposanpHOro Koja. Kak 651 Maiio Ml
HH UOHWUMAIH 3TOT MEXAHH3M, MBI HE MOXEM, OZHAKO, CO-
MHEBATBCH, YTO ITOT aKT JAOJDKEH HMETh KaKoe-TO BAXHOE
OTHOLIEHME K KU3HHU opranmima. Heckonbko BpeMeHH Ha-
33 Mbl Y3HAITH U3 Ta3€T, YTO BO BpeMs CBOeH adpuKkaHCKoi
KamraHuu regepan MonTtroMepy TpedoBas, YToOb! KaKIbIH
OTJENbHEII COMIAT ero apMuH ObUT AETATHHO HHGOPMHUPO-
BaH O BCEX ero HamepeHusX. Eciu 310 BepHO (a 310 MOTIIO
OBITh, IPUHUMAs BO BHUMaHHE BHICOKYIO HHTCIUTMTEHTHOCTh
M HAJEXHOCTH €ro BOHCK), TO MBI MMCEM BEHKOJICIHYIO
AHAJIOTHIO HAlLlIEMY CJIYHal0, B KOTOPOM COOTBETCTBYIOUTHH
(aKT, KOHEYHO, ABAACTCA OyKBabHO BepHBIM. CaMbIM yIH-
BHTENBHBIM NPENCTABIETCH COXPAHEHHE YABOESHHOIO Xpo-
MOCOMHOTO Habopa NpH BCEX MUTOTHYCCKHX AeTeHUAX. To,
9T0 3TO ABJIAETCS BHIAAIOILECHCA YepTOH FreHeTUUEeCKOro Me-
XaHH3Ma, HanOoJIee PasHTENbHO MOATBEPKAACTCH OJHUM-
€JHHCTBEHHEIM HCKTIOUEHHEM H3 3TOr0 HPaBia, UCKITO-
YEHUEM, KOTOPOE MBI ¥ JIOJDKHEI TENIEPh PacCMOTPETb.

13

Ouenb ckopo nocne Ha- PeAyKunuonHoe jeneHme
yaa passuTis oco0M ozxxa (Mei03) M 0ILIONOTBOpE-
IpyIilia KJICTOK PE3epBUpYET- HHe (CHHTAMHSN)

! Buosior u3BuHET MEHs 32 TO, ITO 8 3TOM KPATKOM HIJOKECHHH
5 HE PACCMATPHBAK UCKNIOMUTENIBHOIO ClIyHaa MO3AHKOB.,
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YTO TAKOE XKH3Hb C TOYKH 3PEHHA CHIUKH?

s 11 oOpazoBaHys Ha MO3JHUX CTAJUAX TaK Ha3bIBAEMBIX
ramer, TO €CTh CIIepMHAEB MM SHIEBBIX KIETOK (B 3aBHCH-
MOCTH OT NoJia 0co0H), HEOOXOAUMBIX JUIS Pa3MHOXKEHUs
UHIUBHIYYMa B 3pEJIOCTH.

«Pe3epBUpYIOTCS» — 3ITO 3HAYMUT, 9TO OHH B 3TO
BpEMS He CIIyXKar JAPYTHM LEISM H HCIBITHIBAIOT 3HAYH-
TENBHO MeEHbIIe MHTOTHYeCKuX nenenuil. Ilpoucxons-
HI€E B HUX UCKIIIOYUTENBHOE, peAYKIHOHHOE JIC/ICHHE SIB-
NAETCA TEM JCJICHHEM, KOTOPBIM 3aBepIIACTCS Pa3BUTHE
raMeT y 3pelioli 0Co0M M3 3THX pe3epBHPOBAHHBIX KJle-
TOK. DTO IeNIeHUE, KaK MPABWIO, IPOHCXOUT JTUIL HE3a-
JIONrO mepesi TeM, Kak HMeeT MecTo cuHramus. B meiiose
IBOHHOM XPOMOCOMHBIH Habop pomuTenbeKoi KIEeTKH
HpOCTO pasjiessieTcs Ha JBa eIMHWYHBIX Habopa, Kax-
JIblii M3 KOTOPBIX UAET B OAHY U3 JIBYX JOYEPHHX KIETOK
— ramer. JIpyrumMu CnoBamMH, MHTOTHYECKOE YABOCHHE
KOJIMYECTBA XPOMOCOM HE UMeeT MecTa B MeHo3e, KOJu-
YECTBO UX OCTAETCS MMOCTOSHHBIM, H TaKuM 00pa3oM Kax-
Jas rameTa nojy4aer TOJbKO MONOBUHY, TO €CTh TOJBKO
OJIHY TIONHYIO KONHUI WH(QPOBAIBHOrO KOja, a He HABe;
HalpuMep, y ueloBeka TONbKO 24, a He 2 X 24 = 48.

KrneTkn, nMeroniye ToNbKO OXHH XPOMOCOMHBIN Ha-
0op, Ha3BIBAIOTCA TalUIOMIHBIMU (OT rpedeckoro aniodg,
enunacTBeHHbIH). Takum 00pazoM, raMersl ramiouHbI,
a oObIgHEIE KJIETKH Tejla JUIUIOWAHE! (OT IPeuecKoro
dinmlotlg, neoiiHoi). UHorpa Takke BCTpevarOTCs WHAH-
BUAYYMBI C TPEMS, YeTHIPbMA... WIH, BooOIie roBops,
¢ MHOTUMH XPOMOCOMHBIMH Ha0opaMmu BO BCEX KJIETKAax
¥X TeJla, U OHH TOrAa Ha3bIBAIOTCS TPHILTOUAAMHU, TETpa-
IUIONAAMH, ... MIOJMIUIONAAMH.

B akte cuHramum My>xckas ramera (CrepMaTo3ou)
U XKEHCKag ramera (silio) — ¥ Ta ¥ Jpyras ramioHHble
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TABJHUA 1

(Csepxy). COnM3HBIIMECS HOTAPHO XPOMOCOMBI B MATEPHHCKHX

KIETRaX NBUIbHB! IBYX BUIOB Tradescantia. Cnipapa — 1ecTs Hap

B KJIETKAX, (PHKCHPOBAHHBIX M OKpauIeHHBIX B aneropcenHe, Cresa

— JBeHAJLATh Iap B %HBOH wietke, cororpaduposanHoi B yilb-
TpadmoneToBom crere (X 1000).

(Buusy). Tononaionme XpoMocOMbl' B NBUTLLEBbIX 3epHax Fritillaria
pudica, noNy4eHHbIE TYTEM BO3IeHcTBIA XononoM. brenusie nono-
cbl — HHepTHBIE cermeHTH (X 1800).

! 3necs pazymeercs HyKNIEHHOBOKHCIIOE FONIONAHHE, TPHMEHE -
MOe C IeNBI0 NoNy4deHus Gosiee COBEPIICHHO OXPAIHBAIONAXCS
npenaparos. — Ilpum. nep.
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TTIABA 11 MEXAHH3M HACAEJCTBEHHOCTHA

KJIETKH — COCUHSAIOTCA, 9T00B 00pa30BaTh OMLNOAOTBO-
PEHHYIO AHLEBYIO KIETKY, KOTOPasl, CJI€]0BATENbHO, TH-
wiongHa. OanH U3 ee XpOMOCOMHBIX HAOOPOB IPHXOAUT
OT MaTepH, H OJUH OT OTHA.

dotorpaguu Ha Tabn. | garoT HaM HeKOTOpOE Npe-
CTaBJICHME O TOM, KaK BBRIITIAAAT XPOMOCOMBI IOJ{ MUKPO-
cxonoM. S o6s3an uMmu 11-py JlapIMHrTOHY, B KHUTE KO-
Toporo «Paboma ¢ xpomocomamu»’ WHTEPECYOUHHACA
gyTaTeib Haiaer ropazao Gosble AOKYMEHTOB TaKo-
0 e pozaa u GecripelieneHTHON KpacoTsl, Ha npeTHoi?
tabn. II 1 npobyio mare cxemarmueckuit 0630p Tpex
OCHOBHBIX IIPOIIECCOB — MWTO033, MeH03a U CHHIaMUM
y ManeHsKOM IoxoBoil Mymiku Drosophila, xoropas
MMEET TamIOWAHOE XPOMOCOMHOE 4MCIO 4 M KaK 00b-
€KT JKCIEPHUMEHTHPOBAHHA HIPAET TaKylo BBIAAIOLIYIO-
Csl pOJIb B COBPEMEHHOH reHeTnke. UeTnipe pasavuHEie
XPOMOCOMB! YCJIOBHO OTMEYEHBI Pa3IuYHBIM [BETOM: 3€-
JeHbIM, YEPHBIM, KDacHBIM H cHH¥MM. Bo BcTaBke (a) xpo-
MOCOMHBINH Habop MUINOHWAHOW KIETKH TeNa TIOKasaH
B OomnbiioM MacmuTade. DTO CYKHT TOIBKO IS NMOACHE-
aus auarpamum (b), (c) u (d), koTopbie faHbl B YMEHBIIECH-
HoM MacmTabe ¥ YHMCTO cXeMaTHueckd. Paspemmure Mue
OYUCTHUTH CBOKO COBECTh MPU3HAHMEM, UTO B CIyuae MeH-
03a 51, KaK B IpeJbIaylicM ONHCAaHUM, TaK U B JHArpaM-
Me, JIONyCTHI HEKOTOpOe YIpOolleHue, KOTOPoe, ONHAKO,
AJIs HAILeH LEU COBEPIICHHO HeCYIECTBEHHO?.

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

? B HameMm M3JaHUH — 4epHO-6enoit. — [Ipum. u3o.

? B neHCTBUTENBHOCTH MEHO3 ABNACTCA HE OJHHM JIETEHHEM
Ge3 yABOCHHS YHCAZ XPOMOCOM, A ABYMA ACTCHHAMH, NO4TH
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YTO TAKOE XKHU3Hb C TOYKH 3PEHNA OU3NKA?

14

Orosopkn Tpebyer eue IamiouaHbie 0cobn
OJMH IIYHKT. XOTS OH U HE ABJIS-
€TCA CYIMIECTBEHHBIM A HAlIEeH LeiH, OH, OHAKO, AeH-
CTBHTENBHO MHTEPECEH, IIOCKONBKY TIOKa3hIBAET, YTO B
K&XJIOM EIMHHYHOM Ha0ope XpOMOCOM COIAEPXKHTCA CO-
BEPILIEHHO NOJIHHHA U(POBaIbHBIA KO BCETO «IIIaHA
OpraHu3Ma.

Himerorcs npuMepsl Meiio3a, 3a KOTOPAIM OIJIONO0T-
BOpEHME CIIEAYET He Cpa3y, U FaTIONIHas KIIeTKa («raMe-
Ta») MOJABEPraeTcs B 3TO BpeMs OOIbIIOMY KONHMECTBY
MHMTOTHYECKHX KICTOYHBIX JEJICHUH, B pe3ysbTaTe 4ero
BO3HMKAeT LeJias TalionaHas ocobb. JTo ciyvall cam-
OB IUeIbl — TPYTHEH, KOTOPbIE Pa3BUBAIOTCA NIAPTEHO-
TEHETUYECKH, TO €CTh U3 HEOMIOAOTBOPEHHBIX U MO3TO-
My raiIOWAHbIX Avn apuusl. Tpyrens He uMeer oTia!
Bee kieTkd ero tena ramionHb.

Ecnyn xoTuTe, MOXHO Ha3BaTh €r0o TUTAHTCKH YBe-
JHYUBIIMMCS CIIEPMAaTO30MIOM, H, AEHCTBHUTEIILHO, H3-
BECTHO, 4YTO (PYHKIVIOHHPOBATh B KaYE€CTBE TAKOBOTO AB-
JIAETCH €TO eMHCTBEHHOM XKU3HEHHOH 3aa4eit. OqHako,
MOXeT ObITh, 3TO He cephe3Hasd To4yka 3penud. Hoo sror
ciaydail He siBnsiercsa equHuuIHBIM. EcTh cemelictsa pac-
TeHHUi, TIe TannouaHbIe KJIETKH, KOTOopble oOpasyioTcs
NpH MeHo3e U Ha3bLIBAIOTCA CHOPAaMH, Ia/Jaf0T Ha 3eMITIO
Kak CEMEHa W pasBHBAIOTCH B HACTOALIUE TaILIOMIHBIE
pacTeHus, CpaBHHUMBIE IO pa3sMepy ¢ JIUIUIOWITHBIMHU.
Ha puc. 5 n3zo0paxen rpybuiii HabpOCOK MXa, XOpOIIO

CIHBAIOUIHMMICE OLHO C JAPYIHM, HO TONBKO C OJHHM YIBOEHH-
eM. Pesynerar ke IpocTo TOT, 4T0 B OAHO H TO Xe BpeMs obpa-
3YIOTCH HE ABE FAILIOW/IHBIE [AMETHI, a4 4ETHIPE.
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TTIABA J1. MEXAHM3M HACIENCTBEHHOCTH

H3BECTHOTO B HAIIMX Jecax. rt Meiios
‘-

HoxpeiTas nucToykamu HUX- (o6pasosanse
HSI1 4acTh NpeacTasiser coboi cniop)
rarIoNHOE DPAcTCHHE, HA3bi- <« Criopogur
BagMOE raMeToPuTOM, TOTOMY (asnous)
YTO B CBOEM BEPXHEM KOHIIE «—OmropoTBopenne
OHO pa3BHUBAaET MOJOBLIE Opra-
HBl M raMeTsl, KOTOPBIE ITyTeM P'amerodur

(ramaous)

OILIOAOTBOPEHHS IIPOU3BOIAT
o0bIMHOE IUWIINOMIHOE pacTe-

HHME — TONbIA crebens ¢ ce-

MEHHOH KOpOOOYKOH Ha Bep-

Xywike. 3Ta 4acTh PAacTeHMs pyc 5. Yepenoasue mo-
Ha3wIBaeTCA GropoduroMm, Tak KOJICHU.

KaK myTeM Meio3a OHa Iipo-

U3BOJMT CTIOPHI, HAXOIIIMECH B KAlCyJle HA BEPXYIIKE.
Kornaa kancyna OTKpHIBAa€TCSA, CHOPHI I1AZIal0T Ha 3eMIII0
¥ pa3BUBAIOTCA B OOIHMCTBEHHEIHA ¢Tebenb. DTOT nponece
METKO Ha3BaH 4epelNoBaHHEM HOKoneHUR. Bul Moxere,
€CIIM XOTHTE, pacCMaTPHBATh OOBIMHBIN CITy4ai yenoseka
M KMBOTHBIX € TOH ke Touku 3penus. Ho «rameropurom»
37€Ch ABJSIETCA, KaK IPaBUIIO, BECbMa KOPOTKO KUBYIHIEE
OJHOKJIETOYHOE MOKOJIEHNEe, CHEPMATO30M WIH sHieBas
wietka. Hame Tteno coorsercrByer cnopodurty. Hamu
«CHOPBIY — 3TO PE3EPBHBIC KIETKH, U3 KOTOPBIX IyTEM
MeH03a BO3HUKAET OJHOKICTOHHOE NOKOJICHHE.

15

Baxurmm ¥ peficreurens- Bolxaromeecs znaude-
HO OnpelesioliuM cyas0y co- HHEe PeIyKHUOHHOro
OblTHEM B HpoilecCe BOCHPOM3- JdeJIeHMS
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YTO TAKOE XXH3Hb C TOYKM 3PEHUS OPU3AKU?

BEJIEHUsl MHJMBHIYyMa SBJIETCA HE OIUIOJIOTBOPCHHE,
a me#io3. Qv Habop XPOMOCOM MPOMCXOAMT OT OTIA,
OiuH — OT MaTepu. Hu ¢cnyyaliHOCTh, HU CyapOa He MO-
ryT nomemars 3romy. Kaxapiii 4enosek' nomyyaer pos-
HO IIOJIOBUHY CBOEH HACIEACTBEHHOCTH OT MATEPH M 10~
NOBHHY OT oTma. To, 4TO OfHA JIMHUA KAXKETCA 4acTo
npeoOnanaoleii, oObACHAETCH APYTHMHM IPUYUHAMM,
K KOTOPBIM MBI nepeiigeM nosxe (o cam mno cebe, Ko-
HEYHO, TOKE NPEACTaBseT NPOCTEHILNH NMpUMep TaKoTo
npeobnagasus). \

Ho xorza BHI npocieure MpOHCXOXKACHHUE Balleh
HAcJeJACTBEHHOCTH BIUIOTH [0 BamiMX JefoB M 6abox,
TO JeNI0 OKa3hIBAeTC MHBIM. Pazpeiiute Mue o0OpaTuth
Ballle BHUMaHUE Ha HaboP XpOMOCOM, TIPULLEIIIHNX KO MHE
OT OTII&, B YACTHOCTH HA OJIHY U3 HUX, CK&XKEM, Ha XpPOMO-
comy Ne 5. 310 Oyaer Tounas komus Wi Toro Ne 5, KoTo-
pbiH MO# OTer OJIYYH OT CBOETO OTHa, uiu Toro Ne 5,
KOTOpBIH OH MOTYYHII OT CBOei MatepH. Mcexon aena Obin
pereH (¢ BepoaTHOCTBIO 50:50 mancor) B Melose, npo-
HCHIEIIEM B TeJIe MOEro oT1a B HoAOpe 1886 r. u mpous-
BEJIIEM TOT ClIEPMAaTO30H 1, KOTOPhIA HEMHOTHMH JHAMU
HO3KE OKas3alcsa MPUHMHOH Moero 3apoxgienus. TouHo
Ta Xe HCTOpHA Morja Obl 6bITh TOBTOPEHA OTHOCHTEb-
HO xpoMocoM Ne 1, 2, 3... 24 moero otrosckoro Habopa
U mutatis mutandis OTHOCUTENILHO KaXIOH U3 MOMX Ma-
TEPUHCKHX XPOMOCOM.

' Bo BcaxoM ciaydae, Kaxaas xenuiina. Jrobs #36exars MHo-
TOCNOBH A, % HCKJIIOUHIL 13 3TOro 0030pa Ypessblvaiino HHTepec-
ny10 00MaCTh OnpeeNeH s HOla M CUENNEHHBIX ¢ TIOJIOM HpPH-
3HAKOB (KK, HANPUMeEp, TAK HA3bIBAEMas HBETHAL CIIENOTA),
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TJIABA T1. MEXAHM3M HACJIEACTBEHHOCTH

bonee toro, Bce 48 pe3ynpTaToB ABAAIOTCH CO-
BEPIICHHO HE3aBUCUMBIMH. Jlaxke ecam Obi ObL1O H3-
BECTHO, YTO MOd OTHOBCKas xpoMocoma Ne 5 mpu-
upta ot Moero aena [pxozeda llpenunrepa, mis Ne 7
elle OCTaBaJluCh Obl paBHbIE MIAHCHI, YTO OHA HPOM30-
IIJTa UM OT HETro XK€, WIH OT ero keHsl Mapuu, ypox-
AeHHOH boruep. '

16

Ho pome caydaiinoctu Kpoccunrosep. Jloka-
B CMELIEHUY JeXYLIKHHON H 6a- JIM3ALMA CBOHCTB
OyuIKuHOW HAacHeCTBEHHOCTH
y THOTOMKOB eiie OoNbllie, YeM 3TO MOLIO IOKAa3aThCs
W3 NIPEALIAYIIErO OMMUCAHUA, B KOTOPOM MOTHIMBO IIpell-
TIOJIAra/IOCh WM JaKe IPAMO YTBEPIKAANIOCh, YTO Ofpee-
JICHHBIE XPOMOCOMBI TIPULUTH KaK I1€]10€ WK 0T 6al0yiky,
WIH OT JASXYLIKH; IPYTUMU CIIOBAMH, YTO EAMHUYHEIE XPO-
MOCOMBI IPHLILIK HEpa3zeneHHpMu. B neficTBUTE IbHOCTH
3TO He TaK MM He Bceraa Tak. Ilepen teM kak pasoiTtuch
B PEIYKLHOHHOM JACJICHHH, CKOKEM B TOM, KOTOPOE MPOUC-
XOJHIIO B OTIOBCKOM Telle, KasKIbIE IBE «IOMOJIOTHYHBICY
XPOMOCOMBI TIPHXOZAT B TECHBIH KOHTAKT OfHA C JAPYyToi
u uHOrAa OOMEHHUBAIOTCA JIPYT C APYrOM 3HAYMTENBHEL-
MH CBOMMH HacTAMHU TakuMm o0pa3oM, KaK 3TO MMOKa3aHO
Ha puc. 6 (Taba. 111 naer muxpodororpaduro, na Koropow
BUieH naxe eile Gonee TeCHHHM U MHOKECTBEHHBIH KOH~
TaKT, 4eM Ha cxeme). [lyrem Takoro mpouecca, HasbiBae-
MOTO «KpPOCCHHTOBEP» (TIEpEKPecT), Ba CBOKCTRA, paclio-
JOXEHHBIE B COOTBETCTBEHHBIX YACTAX 3TOH XpOMOCOMBI,
OyIyT pasneneHbl y BHyKa, KOTOPBIH OKaXEeTCA IIOXOKUM
ONHMM H3 JTHX CBOMCTB Ha AGAYIIKY, a APYrMM Ha Ga-
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YTO TAKOE XKN3HD C TOYKH 3PEHUA ©H3HKNA?

Oymky'. SIBneHue KpocCHHTOBepa, OyIy4d HE CIMIIKOM
penKHuM, HO M HE CIMIIKOM 4acThiM, oOecriedMBacT HAc
neHHeded uHgopManuei 0 pacrnoiOKeHHH CBOHCTB
B XxpoMocoMax. UTobsl paccMOTpeTs BOIPOC HONMHOCTHIO,
Mbl JIOJAKHBY ObUIM OBl MCHOMB30BATh HEKOTOphIE TIPea-
CTaBjieHHs, KOTOpble OYAyT JaHBl TONBKO B cieayionieh
raaBe (HAampuMmep, reTepo3UrOTHOCTH, JOMHHAHTHOCTB
U T. 1.), HO TaK KaKk 3To yBeso Obl Hac 3a npeaenbl pas-
r 1 I 1

I r o1 r
Puc. 6. Kpoccunrosep. Cnepa — zBe ro-

MOJIOTHYHBIC XPOMOCOMBI B KOHTAKTC,
cIipaBa — nocie oOMeHa U pa3/IcIieHHs.

MEpOB ITOH MaJ€HBKOW KHHUTH, paspelinTe MHE MpOCTO
yKa3aTh Ha CaMbIi BaXKHBIH ITyHKT.

Ecnu 6wl He OGN0 KPOCCHHTOBEPA, TO /ABA IPH3HA-
Ka, 32 KOTOPbIE OTBETCTBEHHA O/IHA M Ta XK€ XPOMOCOMa,
upHXoMuaM Obl K HOTOMKY BCeraa BMeCTe, M HH OfHA
0co0s He Morna Obl MONYYUTL OJMH U3 HUX, HE OITYYHB

! ABTOp 31€Ch BHIPAXAeTCA HETOYHO, FOBOPS O PACHONOKEHHH
B XpOMOCOME «CBOHCTB» HIM «npH3Hakos». Kak oH cam jasee
VKa3blBaeT, B XPOMOCOME DACHONOXeHBI He CAMM CBOWCTBA,
a THIIL oNpeleieHHbIe MATEPHAbHBIE CTPYKTYPH (TeHbl), paz-
JTHYHA B KOTOPBIX NIPHBOAAT K BHAOHIMEHCHUAM ONPeNeTICHHBIX
CBOWCTR BCEr0 OPraHm3Ma B IEN0oM. DTO Ha10 NOCTOSHHO HMETh
B BuaY, 100 Hpenunrep Bce BpeMs nonb3yercs KPaTKHM BhI-
PakEHHEM «CBOHCTRAY. — [Ipum. nep.
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THHABA 1. MEXAHN3M HACJTEJACTBEHHOCTH

TAKOKE M Apyroro. J1Ba xe cBoifcTBa, OnpeneiseMbie qBY-
Ms pa3sAuyYHBIMH XpoMocoMamu, b0 uMenu Osl man-
cbl 50:50 oka3aTbcA OTHENICHHBIMH APYT OT ApYyra, 0o
BCET/[a PaCXOIUIUCH OBl B IOTOMCTBE K Pa3HbIM 0CO0AM,
a UMEHHO TOTIA, KOrfa 3TH CBOMCTBa paciojiOKEeHbB
y Tpeika B TOMOIOTHYHBIX XPOMOCOMaX, KOTOPHIEC HH-
KOTJa BO BpeMs MeHo3a HE UIOYT BMECTE.

OTH IpaBMIa ¥ OTHOLIEHUA HapyUarTca KpOCCHH-
TOBEPOM, BEPOATHOCTH KOTOPOTO MOXKET OBITH yCTaHOB-
neHa MyTeM TUIATENBHOIO PETHCTPHPOBaHUA TPOLEHTA
pa3snUYHBIX KOMOMHAINI TPU3HAKOB Y IOTOMCTBA B IIH-
POKHX 3KCHEPUMEHTAX 110 CKPEILUBAHUIO, TOCTABJICHHBIX
HajexamuM obpasoM Juist 3TOH ueTu. AHanu3upys pe-
3yILTAThI TAXUX CKPEIMBAHUH, MPUHAMAIOT YOSANTEb-
HyHO pabo4yio IUIoTesy, HYTO «CUETUIeHHEe» MeXIy ABY-
M CBOMCTBaMH, pacIioNIOKEHHBIMHY B OJHOM XpOMOCOME,
TEM PeXe HapylaeTcsa KPOCCHHTOBEPOM, YeM ONvke 3TH
CBOICTBa Nexar oJHo Kk npyromy. M6o Torna mMenee Be-
POSAITHO, YTO TOYKA pPasphiBa JIDKET MEXy HUMH, TOTAa
Kak 0COOEHHOCTH, pacHojIOKeHHBIEe OnuXke K NPOTHUBO-
NONOXHBIM KOHLAM XPOMOCOMBI, OyayT pasgenirbcs
Kax/pIM kpoccuHrosepoM. (To e camMoe NpUMEHHMO
4 K OOBEIVIHEHUIO B ONHONA XpPOMOCOME ABYX TIPH3HAKOB,
PAcIIOIOKEHHBIX PaHee B TOMOJOTMYHBIX XPOMOCOMAax
OIHOTO W TOTO K€ Tpeaka.) TakuM NMyTeM MOXHO OXH-
[aTh NONYYEHUS U3 «CTATHCTHKU CLEIICHUS» CBOETO
pOZa «KapThl MPU3HAKOB) BHYTPH KaXKI0H XPOMOCOMAEL.

OTO 0XUIaHKUE LEIUKOM MOATBEPMIOCK. B ciryua-
X, Koraa Obl1a NpoBeeHa TiarellbHas IpoBepKa (ras-
HBIM oOpasom y Drosophila, X011 ¥ He TONBKO y HeEe),
OKa3aJI0Ch, YTO HM3YYEHHBbIE NPHU3IHAKU JEHCTBUTEILHO
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UTO TAKOE JKH3HB C TOMKH 3PEHHS OH3NKH?

pacnajaroTcs Ha Takoe KOJMMYECTBO OTAE/BHBIX TPyl
MEKIY KOTOPBIMH HET CIETIEHHs, CKOJIBKO HMEeTCH pas-
NMHYHBIX XpoMocoM (ueTsipe Y Drosophila). B npenenax
KaXXJIOH I'PYTIIBI MOKET ObITH BhIYEpUCHA TUHEHHAS KapTa
NPY3HAKOB, KOJIMYECTBEHHO BRIpaXaiouias cTeneHb cue-
IUIEHMS MEXAY KaXKIOH apoy IPU3HAKOB 3TOM IPYNIIBL
I03TOMY HE MOXeT ObITh OONBIIMX COMHEHUH, 4TO OHU
JEHCTBUTENILHO PAclONOXKEHbl B XPOMOCOME U NPUTOM
JMHEHHO, KaK 3TO 3aCTABIAET AyMaTh U caMas HaJO4Koo-
OpasHad popMa XpOMOCOM. \
KoneuHo, cxema HacneJACTBEHHOTO MeXaHH3-
Ma, KaK OHa OHMcaHa 37ech, eiie Imycra u OeclBerHa,
Jaxe cnerka HauBHAa. 1160 Mbl He cKaszaiu, 4TO ClAexyeT
pasyMeTs Ion INpH3HakoMm. Paccexarb Ha IOUCKpeTHHIE
«TIPH3HAKW» OpraHHU3M, KOTOPBIM ABACTCA B CYIIHOCTH
€UHBIM, «UENbIM», IPEJCTABIACTCA HEHPaBUILHBIM
U HEBO3MOXKHBIM. B 1eHCTBUTENBHOCTH MBI YTBEpKAAEM
B K&KIOM OTJIeIbHOM CJIy4ae TONbKO, YTO Iapa NpeaKoB
pa3nmuyanack B ONPEIETICHHOM, XOPOIIO BRIPaKEHHOM OT-
HOIIEHUM (CKaXkeM, OMH uMmen roiryOnie riasa, a Apyrod
— KapHe) ¥ 4TO HOTOMCTBO CXO/{HO B 3TOM OTHOIIEHUH
WIH ¢ OJHUM WM ¢ APYTuM npeaxkoMm. B xpomocome xe
MBI JIOKQTU3YEeM MecTo 3Toro pasnuuus. (Mel HaskiBaeM
€ro Ha TEXHHYECKOM S3bIKE «JIOKYC» HIIH, €CJIH MBI JIy-
MaeM O TMHOTETUYECKOH MaTepHallbHOH CTPYKTYpeE, KO-
Topas 0bpaszyer ero OCHOBY, — «r'eH».) Ha Moif B3rmnsn,
OCHOBHBIM IpEeACTaBICHHUEM CIYXHT CKOpee pasjiudue
IPU3HAKOB, YeM HPU3HAK caM 1o cebe, HeCMOTPA Ha Ka-
Kyuleecs CITOBECHOE U JIOTHHECKOE IPOTHBOPEYHE B 5TOM
yTBepxAeHuU. Paznuune npu3sHakos JeACTBUTENBHO JTUC-
KPETHO, KaK 3TO BBISIBUTCH B CIEAVIOIIEH riase, Korga
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TABJMIA 111

JBeHanuats nmap CONM3HBIUHXCA XPOMOCOM B MAaTEpPHHCKHX

KIeTKax neiibisl Fritillaria chitralensis. Todku nepeceyeH#s

fICTENH MOKA3BIBAIOT MCCTAa KPOCCHHTOBECpA MCXKAY IMapTHEpa-
mu (% 1600).
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TABJAUA IV

Tlokosmieecs sApo  KIETKH CIHIOHHOM  JKesle3bl  MyWIKd
Drosophila melanogaster. T'eusl TpoLUIH BOCEMb HHKIOB
YABOCHHA ¥ TI03TOMY BBHIITISAAT, KaK CEpHH IONEPEUHbIX MO~
JIOCOK, H3 KOTOPBIX Ka)KAas coAepXHT 256 reHoB. bonee kpyn-
Hbl€ TEHBI JAl0T CHiIbHEE OKpalleHHbIe nostocku (X 1500).
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IIABA I1. MEXAHW3M HACTIEACTBEHHOCTH

MBI OyzieM T'OBOPUTHL O MyTalMAX H KOIZa Ipe/CTaBiIcH-
Has BBIIIE CyXas CXeMa, st HaJIekCh, IpHobpeTeT 6oabiue
XH3HU U KPacoK.

17

Mur ToNeKO uTO BBENM MakcHMAaAbLHbLIH pa3-
TEPMHUH I€H IS T[HIIOTETAYE- Mep reHa
CKOI0 MaTEepHATBHOTO HOCHTE-
ISl ONpeneNeHHoON HacnencTBeHHo#H ocobeHHOCTH. MBI
JOKHL] TeNeps IOAYepKHYTH ABA MOMEHTa, KOTOphIE
Oynyt umers Gosbliioe 3Ha4YeHHe IS HAIIErO HCC/e-
JopaHus. IIepBbIH MOMEHT — 3TO pasMep, Wi, nydile
CKa3aTh, MAKCHMAJIBHBIA pasMep 3TOTO HOCHTENd, ApY-
THMU CIIOBaMHU, — JI0 CKOJIb Manoro o6beMa MOXeM MBbl
[POCIEUTE TOKANU3AHUIO HACIEICTBEHHBIX MOTEHIUH.
Bropoii MOMEHT — 3TO YCTOHYHBOCTE I'eHa, BbIBEJICHHAs
W3 [MOCTOSHCTBA «HACTEICTBEHHOTO ILIAHA».

B oTtHOmeHUM pazMepa MMEHOTCS JBa COBEpILEH-
HO HE3aBUCHMBIX criocoba onpenesieHusi. OIMH OCHOBaH
Ha TeHETUYECKUX JaHHBIX (JKCIIEPHMEHTH! 110 CKPeliiBa-
HHUIO), APYTOi — Ha IUTONOTHYECKUX JAHHBKIX (TIpsAMoOe
MHuKpockonnueckoe Habmonenue). [lepprii cioco® npun-
HUIIHATBHO AOCTATOYHO MPOCT. Y CTAHOBHB ONMMCAHHBIM
BBIIIE [TYTEM PACITONOXKEHHE 3HAYUTENBHOTO YHCHIA pa3-
JIMYHBIX TPU3HAKOB (60sbiero Maciutaba) BHYTpPH onpe-
JleJIeHHOH XpoMOCOMBI (CKaxeM, Yy Mytuku Drosophila),
MBI, 4TOOBI MONY4YHTh TpeOyeMylo BEIHYHHY, AOIKHEI
TOJIBKO Pa3AETUTh H3MEPECHHYIO JUIHHY 3TOM XPOMOCOMBI
Ha KOJMYECTBO NMPU3HAKOB U YMHOXKHThH Ha NONEPEYHOE
cederue. 100, koHEUHO, MBI pacCMaTPUBAEM KaK OTICHb-
HBIE [IPU3HAKY TOJBKO TaKHe, KOTOphbie HHOTAA pa3jels-
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YTO TAKOE XXH3HE C TOYKH 3PEHNA PHIAKH?

IOTCSI KPOCCHHIOBEPOM M HE MOTYT OBITH 00YCIOBICHHI
OIHOM M TOH e (MMKPOCKONHYECKON WM MOJEKYJIAp-
HOH) cTpykTypoit. C apyro#f cTOpoHbI, SICHO, YTO Hall
pacdeT MOXET 1aTh TOMBKO MAaKCHMAIBHBIH pasMep, ro-
TOMY YTO KOJIHYECTBO IPH3HAKOB, H30JIMPOBAHHEIX eHe-
THYECKUM aHAJIN30M, HENPEPHIBHO PacTeT 10 Mepe TOro,
Kak paboTa uJer Bnepen.

Jlpyras ouieHKa pa3Mepa, XOTs H OCHOBaHHasA Ha MU-
KPOCKOITMYECKOM HaONIOEHNH, B IeHICTBUTEILHOCTH SIB-
NIAETCS TOpasao MeHee MpaMolt. OnpeseneHnple KIETKH
Drosophila (MMeHHO, KIESTKM CITIOHHBIX )K€J1e3) OKa3bIBa-
FOTCA 0 KaKUM-TO NPHYHHAM THTAHTCKH YBEIWYEHHBI-
MH, ¥ 3TO K4CAeTCA U UX XPOMOCOM. B 3THX MOCIeAHUX
Bbl Pa3M4acTe CKyYCHHbIH PHCYHOK W3 MONEPEYHBIX
TEMHBIX TIOI0COK, Tepecekaromux HUTh (Tadn. IV). [ap-
JIMHTTOH TIOAMETH]I, YTO YHCHAO ITHX mnonocok (2000
B paccMaTpHUBaEMOM Cllydae), XoTA U 3aMeTHO Oolbiie,
HO BCE K€ TOT'0 JKE CaMoro Nopsifika, KaK ¥ YMCIIO FEHOB,
JOKaJN30BaHHBIX B TOH e CaMOW XpOMOCOME Ha OCHO-
BAHHM JKCIEPHUMEHTOB 110 CKpelurBanu0. OH CKIOHEH
paccMaTpuBaTh 3TH IIOJOCKH KaK JeHCTBHTEIbHbIE FEHBI
(mnu rpapuUBl MexJy reHamu). Paspgenmus ammHy Xpo-
MOCOMBI, H3MEPEHHYIO B KJIETKE HOPMAIBHOIO pasMepa,
Ha gycao noaocok (2000), on HaxoauT 00BEM TeHa paB-
HBiM KyGy €0 cToponoii B 300 A. Yuursisas Bcio rpy6octs
pac4eros, MBI MOXKEM CHMTaTh, YTO TaKOH ke pasmep Io-
Jiy4aeTcsi ¥ [EPBhIM METOI0M.

18

[onpobuoe oOCyxpaeHue or1- Malble YHCIIA
HOIICHUS CTaTUCTHYECKOH (u3KKn
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ITABA Il MEXAHH3M HACJIENCTBEHHOCTH

KO BceM (pakram, KOTOPHIE f M3NONKWI (WIH S, MOXeT
OBITh, TOJKEH CKa3aTh — OTHOIIEHHME STHX aKTOB K NpH-
MEHEHHIO CTATUCTHYECKOH (PU3MKH B KHBOH KIIETKE),
nocnenyer noyke. Ho paspemure MHe nmpuBneds Bauie
BHMMAaHHE ceiyac K ToMy 00CcToATeNLCTRY, uto 300 4 —
910 Tonbko okono 100 wim 150 aToMHBIX paccTosHui
B KHIKOCTA WM B TBEPAOM Tele, TaKk 9TO TeH, Heco-
MHEHHO, COAEPXKUT He 00JIce MHUJUTHOHA HTH HECKOIBLKHX
MHJUTHOHOB aTOMOB. COITacHO CTATUCTHYECKOH Pu3MKe,
a 3TO 3HAYUT ~— COTMACHO (M3MKE BOOOILE, TAKOE YHCIO
CIMIIKOM Mano (C TOUKH 3penust \ n), urobsl obycio-
BUTH YNOPSJOYEHHOE M 3aKOHOMEpHOE noBeneHue. OHo
OBLIO OBI CIMIIKOM MaJIO, JaXe eCM OBl BCE 3TH aTOMBI
HCTIOJHSIN OJUHAKOBYIO pOJib, Kak B Ta3e WIM Karuie
MHIKOCTH, a TeH, IIOYTH HECOMHEHHO, KakK pa3 He sIB/IjeT-
¢Sl roMoreHHo# Kannei xxuakocte. OH, BEpOATHO, 0016-
1as IPOTEeNHOBAS MOJIEKYa, Te KaXAbIH aTOM, KaXK bl
pafUKad, KaXAoe FeTePOUHKIMYECKOE KOMBLO HIPaeT
HHAMBUIYAIBHYIO pOJb, Oonee WIM MEHee OTIHYHYIO
OT POIH JIFOOBIX CXOAHBIX ATOMOB, PAAHKAIOB HIH KOJEIL
I10, BO BCAKOM CIyHae, TOUYKA 3PEHMS TAKHX BEAYIHX
reHETHKOB HAIIETO BpEMeHH, Kak X0n19H U J]apaiaHIToH,
M MBI CKOPO JIOTDKHBL Gy ieM 00paTUThCA K TEHETHYECKUM
IKCIEPHUMEHTAM, KOTOPbIE [TOYTH J0KA3bIBAIOT ITO.

19

Oopatumcsa Tenepk ko BTOpoMy, IlocTOSSHCTBO
BECbMa BAXKHOMY BOMPOCY: C KakoH
CTETEHBIO TOCTOSIHCTBA MBbl CTAINKUBAeMCsl B Haclel-
CTBEHHBIX OCOOEHHOCTSAX H.YTO Mbl ITOITOMY JOJKHEI
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YTO TAKOE KH3Hb C TOYKH 3PEHHAA OH3NKH?

NPUNHCATh TEM MaTepUANbHBIM CTPYKTYPaM, KOTOpBIE
WX HECYT.

O1BeT Ha 5710 MOXET ObITh faH 0e3 Kakoro-mubo
cnequanbHOro ucciaenopanus. [Ipocroit dakr, 410 MBI
FOBOPUM O HACJEACTBEHHBIX OCOOCHHOCTSX, YKa3bIBaeT,
YTO Mbl IPHU3HAEM 3TO IOCTOAHCTBO HOUYTH a0COMOTHBIM.
N60 Ml HE AOMKHBI 3a0KIBATH, UTO OT pOANUTENS K peOeH-
Ky Tepenaercs BOBCE HE OTAENbHAs 0COOEHHOCTh: Op/IH-
Hblil HOC, KOPOTKHE TIATBIbI, IPENPACTIONOXEHAE K PEB-
MaTH3MY, TeMOQHIHS, TNXPOMA3NA | T. . Takue uepThl
y100HO BBIYICHATE QIS M3YYEHHsI 3aKOHOB HacJieICTBEH-
HocTu. Ho B IefcTBUTENLHOCTH U3 TIOKOAGHUS B HOKO-
neHye, 0e3 3aMETHOr0 M3MEHEHHS B T€YEHHE CTONETHH
—— XOTSl M He B T€YECHHE JECATKOB THICHY HET, — Tepe-
JAeTCst BECh (UETHIPEXMEPHBIH) NNaH «(eHOTHNa», BCA
BUAMMas npupona uuausuayyma. [Ipu sToM B kaxgoMm
TIOKOJICHHU Tepe/ada OCYIECTBIACTCS MaTepHanbHOH
CTPYKTYPOH AIep TeX ABYX KJIETOK, KOTOPHIE COENUHA-
I0TCA TP OTIOZOTBOPEHHH. 2TO — «UyAO»; UMEeTCs
TONBKO OJIHO emle Oomnblliee «9yH0», XOTS U CBS3aHHOE
TECHO C NEPBBIM, HO OTHOCAIIEECH YK€ K ApYroH cdepe.
Sl nonpasyMeBaio TOT (aKT, YTO Mbl, 4b€ CYIIECTBOBAHUE
HEeTHKOM OCHOBAHO Ha YAMBUTENBHON UIPEe HMEHHO 3TO-
ro MexaHH3Ma HacJIeCTBEHHOCTH, BCe ke 00/1aaeM cro-
COOHOCTBIO Y3HAThH O HEM TaK MHOro. MHe npencrasiseT-
Csl, YTO B OTHOILEHHH HEPBOTO Yy A HALIM 3HAHHSA MOTYT
JTOWTH eJBa JIK HE 10 NMOJHOro NMOHUMaHus. Yto kacaercs
BTOPOT'0, TO BO3MOMXHO, YTO OHO BOOOILE JIeKHT 3a mpe-
JeJIAMHU 4eJI0BEUECKOro MO3HAHHA.
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FTABA 111
MYTAIIUH

Und was in schwankender Erscheinung schwebt,
Befestiget mit dauernden Gedanken.
Goethe’,

20

OcnosHbie daxThl, ko- «CkaukoodpasHbie» My-

TOpbIE MBI TOJBKO YTO Bhl- TAHHH — MoJie ReHCTBUA
IBUHYNH B JIOKA3aTeNsCTBO €CTECTBEHHOro 0Tdopa
YCTOHYHUBOCTH, MPUIHCHIBAE-
MO¥ reHHOH CTPYKTYpE, MOKET ObiTh, XOPOLIO H3BECTHH
HaM U HE ITOKKYTCH HOPa3HTENbHBIMH H YOS IUTEILHBIMA.
Ho Ha 310T pa3 oroBopka, 4To HCIITIOYEHHUS MOATBEPKIa-
10T TIPAaBAIO, AeHCTBUTENbHO BepHa. Ecim 661 He 65110 He-
KITIOYEeHHH B CXO/ICTBE MEXJLY JCTbMH U POJUTENSIMH, Mbl
OpLTH OBl THIICHB! HE TONBKO BCEX MPEKPACHBIX IKCIIEpH-
MEHTOB, OTKPBIBUIMX HAM MEXaHH3M HAC/IeNCTBEHHOCTH,
HO TAKOKE W TPAHAHO3HOTrO, MIJUTMOHHOKPATHOIO DKCIIe-
PHMEHTA OPHPO/IBI, KYIOLIEro BUABI TyTeM eCTeCTBEHHOIO
orbopa ¥ BeDKMBaHUA Hanbonee TIPUCIOCOOIEHHBIX.

Paspemnte MHE B3STh MIOCIEAHIOI BAKHYIO IIPO-
6neMy UCXOZHOH TOYKOH JUIA TOTO, YTOOBI PEACTABUTh
OTHOCAIIMECH CHOAa aKThl, OIATH C H3BHHEHHEM H C Ha-
HOMHHAHHUEM, YTO 5 He BHonor.

' U 10, 4TO HOCHTCH B KONECTIOMUXCA OUEPTAHHAXK, IAKPEILIIA-
€TCA B TIPO4HBIX MBICIIAX. — [eme.

67



YTO TAKOE JKH3Hb C TOYKM 3PEHUS ©H3HKH?

MB&1 Tenepk onpeaeneHno 3aeM, 9ro Jlapsus ommu-
Dancs, KoTa CYMTaL, 4TO MAaTEpPHAIOM, Ha OCHOBE KOTO-
poro AeHCTByeT ecTeCTBeHHbIH oTOOp, ciiyXar Malbie,
HelpepbIBHBIE, Cly4alHple H3MEHEHMs, 00sA3aTeNbHO
BCTpeualoluecs Jaxe B Hanbonee oAHOPOAHOH MOy~
upd. IlotoMy uto 6bL10 JOKA3aHO, YTO ITH W3MEHEHHS
He HacleACTBeHHBI. 3TOT GakT JOCTATOYHO BaXKEH, YTO-
ObI €r0 KpaTKo MPOWIIOCTPUPOBATh. ECIH BB BO3bMETE
ypoXail YUCTOCOPTHOTO SIYMEHSI M H3MEpPHUTE Yy KaxXao-
ro Konoca JJIMHY OCTeH, 4 3aTeM BBIYCPTHTE PE3yibTar

A iy

! :

—

Puc. 7. CTaTHCTHKA JUIHHBI OCTEH B YHCTOCOPTHOM A4-

MeHe. YepHad rpynna o/pkHa O6ITE oToOpana uis no-

ceBa (ACTAIH B3ATH HE M3 PEAIbHOTO DKCOCPUMEHTa,
HO MOJOOpaHsl TONBKO U HIUTIOCTPALMHK).

BalllEH CTATUCTHKH, BHl TOJYYHTE KOJOKOIOOOpa3HYIO
KPUBYIO, KaK 3To HoKa3aHo Ha puc. 7. Ha srom pucyh-
K€ KOJINYECTBO KOJIOCHEB C ONPEACICHHON JNMHHOH OCcTEH
OTIOXKEHO IIPOTHB COOTBETCTBYIOIUEH [UIMHBI OCTEH.
JApyrumu cioBamu, fpeodnamaeT M3BECTHAas CpEIHAs
IVIMHA OCTEH, a OTKJIOHEHUA B TOM H JpyroM Hanpasie-
HHMH BCTPEYAIOTCA C ONPEAEICHHBIMH 4acToTaMu. Teneps
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THABA 1. MYTAIMH

BeIOEpUTE TPYMIY KONOCHEB, OOO3HAYCHHYIO YEPHBIM,
C OCTSAMH, 3aMETHO MPEBOCXOASIIUMHA CPEAHIOIO JUIUHY,
HO TpYINY HOCTATOYHO MHOTIOYHCIEHHYIO, YTOOBI MpH
II0CeBE B NOJIe OHA Aasia HOBRIH yposxkaii. [Iponeneisas mo-
JOOOHBIH 7K€ CTATHCTHYECKHH onbIT, JlapBuH 0XKHIAT Obi,
4TO /751 HOBOT'O ypoXKasi KpHBasi CABHHETCA Bpaso. py-
TMMH CIIOBAMH, OH OXHIai Obl, 4T0 0TGOp MPOM3BEneT
YBEJIMYCHHE CPEAHEH BEMMYHHBI ocTeH. OHAKO Ha Jelie
3TOTO HE CIYUHTCS, €CIIH HCTIONB30BANCS AEHCTBHTENBHO
YHCTOCOPTHBIA AuMeHb. HoBasg cTaTHcTHYecKas KpHBasd,
nojyYeHHas 1 otobpaHHOro ypoxas, OyReT BIONHE
no00Ha nepBoH, H TO K€ CaMoe CIY4HIIOCE Obl, €CIH Obl
OpInH OTOQPaHbI 1 IOCEBA KOJIOCHA ¢ 0COOEHHO KOPOT-
KHMH OCTAMH.

OT16op He naeT pe3ynbTaTa, IOTOMY YTO MANbIE, He-
NpephIBHBIE Pa3inu4us He HacnenyroTca. OHH, OYEBHIHO,
He 00yCIIOBIIEHBI CTPOCHHEM HACIEICTBEHHOTO BELECTRA,
OHM ciyqakiel. Ho oxono 40 netT ToMy Ha3ag rojiasaen
ne-DpH3 OTKpPBII, YTO B MOTOMCTBE JIaXE COBEPILEHHO
YUCTOCOPTHBIX JHHHHM TOABIsIETCA o4eHh Hebonbnioe
YUCITO OCOOEH — CKaXeM, IBE WIH TPY Ha AECATKU THICSTY
— C MaJIbIMH, HO «CKa4yKo0oOpa3HBIMH» H3MEHEHHSIMH.
Bripaxenne «ckaukooOpasHsie» 03HAYAET 371€Ch HE TO,
YTO U3MEHEHHA 0YEHDb 3HAYUTENBHBI, a TONBKO (aKT mpe-
PHIBHCTOCTH, TaK KaK MEXIY HEH3MECHEHHBIMHM 0CO0%-
MM U HEMHOTMMH H3MEHEHHBIMH HET TIPOMEXKYTOHHBIX
dopm. de-Opu3 Haspan sto Mytauueit. CylecTBeHHOH
yeprol TYT ABIAETCH UMEHHO IPEPHIBUCTOCTL. DU3NKY
OHa HATIOMHHAET KBAHTOBYIO TEOPHIO — TaM TOXE He Ha-
OIomaeTCs TPOMEXYTOYHBIX CTYNEHEH MEeXIy AByMs
CoceIHUMH DHEPreTHYECKUMH YPOBHIMU. Pu3uk ObuI ObI
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YTO TAKOE KHM3Hb C TOUKH 3PEHUSI PH3HKH?

CKJIOHEH MYTAlMOHHYK TeopHio ne-Ppunsa GUrypassHO
HA3BaTh KBaHTOBOH TeopueH Ouomornd. Ml yBHIMM
[I03KE, YTO 3TO 3HAYMTENHHO OonbIle, yeM hUrypaibHoe
BblpakeHHe. Myranun JeHCTBHTENLHO 00d3aHBl CBOUM
IPOHCXOKICHUEM KBAaHTOBBIM CKa4yKaM B F€HHOH Mone-
kyzne. Ho xBauToBoi#t Teopuu OvINo ele TOIBKO ABa roja
oT poxmy, korpa pe-®pu3 Bnepsbie omyOiuKoBan CBoOe
orkpeite B 1902 r. HeyausutentHo, 9o norpebopa-
10Ch LeN0e TTOKONEHHE, YTOOBI YCTaHOBHTH CBA3h MEXTY
HuMA! .

21

Myranuun Hacnenytorcs Oum JeHCTBHTENLHO

TaK XK€ XOpPOIIo, KaK IIEPBOHA- Pa3MHOXKAWTCHA, TO
YaNLHBIE HEH3MEHEHHbIE NpH- €CTh OHH HAC/IeNYI0T-
sHaku. Hanpumep, B nepeom €Sl B COBEPIICHCTBE
ypoxae SYMEHs, pacCMOTpPEH-
HOM BBIIIIE, MOTJTIO OKa3aThCsl HECKOJILKO KOJOCKER C Pa3-
MEPOM OCTEH, NaIeKO BEIXOAAIINM 33 NPEIenbl H3MEHYH-
BOCTH, [TOKa3aHHOH Ha pHC. 7, CKaxeM, COBceM 0€3 OCTeH.
OHu MoOrnmHM TPENCTaBIAT: ae-(PH3OBCKYI0 MYTALHIO
¥ cTamm OBl TMO3TOMY Pa3sMHOXAThCS JNEHCTBHTENBHO
B COBEPILEHCTBE, TO €CTh BCE HX MOTOMKH ObLTH OB Tak-
*ke 0e3 ocTel.

CrnenoBatenbHO, MyTalHs OIPENETEHHO SBIAETCS
M3MEHEHHEM B HACNeICTBEHHOM Oaraxke w JnoKHA 00y-
CJIOBJINBATHCS KAKMM-TO W3MEHEHHEM HACIeICTBEHHOM
cybctanun. B camom nene, 60/bIIHHCTBO BaXKHBIX JKCTIE-
PHMEHTOB, OTKPBIBILMX HAM MEXaHW3M HACTIEICTBEHHOCTH,
COCTOSIJIO B THIATENBHOM aHATH3E MOTOMCTBA, ITOTYUEHHO-
T'0 ITyTEM CKPEIHBaHUsI MyTHPOBABIIHX (2 BO MHOTHX CIIy-
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[JIABA [11. MYTALIMH

4agX JaKe MHOXECTBEHHO MYTHUPOBABIIHX) HHAUBHIYY-
MOB ¢ HEMYTHPOBABILUMH HIH ¢ HHaY€ MYTHPOBABIIUMH.
C npyroii CTOpOHEI, B CHIIy HX CBOMCTBA AeHCTBUTENBHO
fepefaBaThCd NOTOMKAaM, MYTallUH CIyKaT Takxke IOA-
XOISINM MAaTEPHAIOM U JUIs eCTECTBEHHOro oTbopa, Ko-
TOpBIH MOXeT paboTaTh HaJl HUMH M IPOU3BOIUTH BUJBI,
KaK 3T0 omHcaHo J|apBHHOM, JIMMHHUPYS HENPHCIIOCO-
6neHBbIX 1 coXpansd Haubonee NpUCNOcoONeHHBIX.

B napBuHOBCKOHM T€OPHH HYXKHO TOJIBKO 3aMEHHTH
ero «neGonbIMe Ciy4aiHble BApHALHMID MyTallHsiMH (Co-
BCEM KaK B KBAHTOBOH TEOPHH «KBaHTOBEIH CKa40K) 3aMe-
Hi€eT co00it «HeNpePRIBHBIE IEpeX0/ibl JHeprimM»). Bo Beex
JIPYTHX OTHOLIEHMAX B TEOPHHU J/lapBHHA OKa3alHCh HEOO-
XOJIMIMBIMY JIMINb OYeHb HeOONBIIHE U3MEHEHHS, BO BCS-
KOM CJIy4ae eciM 5l NPaBHJIbHO IOHHMAIO TOUKY 3PEHHMS,
KOTOPOii IPUAEPKHUBACTCS GONBITHHCTBO GHONOroB'.

22

Teneps Mu gomknsl Jloxaamsaunus. Pemeccus-
paccCMOTpeTh  HEKOTOppic HOCTH M AOMHHAHTHOCTh
ApyrHe BaxKHeime QakTh

' Illupoko obcykaancs BOMPOC O TOM, HE IIOMOTAET JIM ecTe-
CTBEHHOMY OTOOpY (ec/iu HE 3aMEHSET ero) oT™Meuasasicy TeH-
JEHIUA NOSBIACHUSA NOJC3HRX UM BRITOAHRIX MyTauui, Mos
JIMYHAA TOUKE 3peHud HO 3TOMY BOMpPOCY HE MMEeT 3HAYCHHUA.
Ho Heo6x011MO0 OTrOBOPUTE, YTO BO3MOKHOCTS «HAIIPABIEHHEIX
MYTaumii» He IPUHUMAETCH BO BHUMANUC B TAJIbHEHIHEM H3TI0-
KeHuH. Bosee Toro, s He MOry BXOAMTE 3HeCh TaKke B 00CyX-
JCHUE B3aHMONEHCTBHS I'€HOB-(MOIMDHKATOPOR» ¥ «IIONHMED-
HBIX» T€HOB, KAKMMH OBl BAXKHBIMU HU OBLIM 3TH BOIPOCH s
JeHCTBHTENLHOrO MEXAHA3MA 0T6OPa U SBOMNFOLIHH.
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UTO TAKOE JKH3HB C TOYKH 3PEHUA OU3IHKH?

7 ™\ ¥ NpeACTaBlIeHMs, KAcaloluecs MyTa-
M, — ONATH B HECKOJBKO AOrMaTH-

yeckol (opme, He MOKas3bIBas, KAK ITH
>€ (akTel M [pEeICTABICHHS BO3ZHHIKIN
OJUH 3a JIPYTHM H3 3KCNECPHUMEHTAJIb-
HBIX JaHHBIX.

Mpu1 nospxael OB OBI OXKHIATE,
4TO oOmpelejieHHAas MyTanus BbI3bI-
BaeTCAd H3MEHEHHEM B OIPEICICHHOU
obnacTy onHOM M3 xpoMocoM, M Tak
3TO U €cTh. BakHO KOHCTATHPOBATH:
\_/ \_/ MBI TBEPJO 3HAEM, 4TO ITO MU3MEHEHHE
IPOUCXOIUT TOIBKO B OJHOH XpOMO-
SHroTHL  My- COME ¥ HE BO3HHKAET OXHOBPEMEHHO
rant. Kpecroy B COOTBETCTBYIOWIEM «IOKyCe» rOMO-
oTMeyeH MyTH- JJOTMUYHOH XpPOMOCOMEL CXeMaTHYeCKH
poBaBwmii ren.  9TO TOKa3aHO Ha PHC. 8, € KPECTOM

OoTMeUeH MYTHPOBaBIIHi sokyc. Daxr,
4TO0 3aTPOHYTa TOJIBKO OJJHA XpPOMOCOMa, OOHapyXUBaeT-
cs1, KOI'/Ja MyTHpoBaBIlasi 0coOb (JacTo Ha3pIBaeMas «My-
TaHT») CKpenMBaeTCs ¢ HeMyTapoBsasiei. Mo mpu stom
POBHO NOJOBHHA MOTOMCTBAa OOHAPYKHBAET MyTaHTHBIN
NpU3HAK, a MOJOBHHA — HOPMAJIBHBINA. JTO U €CTh UMEH-
HO TO, 4ero CleJyeT OXKHJIaTh B Pe3ysbTaTe Pacxox/e-
HUS Y MYTaHTa JIByX XpOMOCOM B MeHo3€ H 4TO MOKa3aHo
BechMa cxeMaTHdHo Ha puc. 9. Ha sTom pucynke mana
POIOCIIOBHAs, I'Ie KaX /bl MHAMBHAYYM (Tpex nocneno-
BAaTENbHBIX [TOKOJIEHMH) NIPe/ICTABIECH MPOCTO Iapoi Xpo-
mocoM. TToxkanyiicra, yurure, 4to eci Ob1 06e xpomo-
COMBI MyTaHTa ObUIH U3MEHEHBI, TO BCE JETH UMeEIH Obl
OZIHY M Ty ke (CMEIIaHHYI0) HACAEACTBEHHOCTh, OTIHY-
HYIO OT HACTIEACTBEHHOCTH KaXJI0T0 POAMTEIA.

Puc. 8. Terepo-
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IIABA HL MYTALIHY

Ho skcnepumenTrpoBarhk B 3TO# o0nacTi He Tak
[IPOCTO, KAaK MOIJIO IMOKa3aThCd M3 BBIMIECKA3aHHOIO.
Jeno ycnoxHsaeTcss BTOPHIM BaXXHBIM 00CTOATENLCTBOM,
a4 IMEHHO TeM, YTO MYTaUHH BEChMa 4acTo ObIBAIOT CKPbI-
THIMH. UTO ATO 3HAYHT?

VY MyTaHTHOH 0cOOHM J1Be «KONHH IIHGPOBATLHOIO
Koza» OOMbILE yHKE HE OIMHAKOBBI; OHH IPEACTABIIMIOT Ba

Puc. 9. Hacnenopanuie myrauuu. IIpaMele TUHEN yKa3plBAIOT

nepenadyy HOpMANbHOH XpOMOCOMBI, a JBOWHBIE — nepena-

qy MYTHPOBaBIIEH XpoMOCOMBL. XPOMOCOMEI TpEThero MNo-

KONEHHS, NPOUCKOXKICHUE KOTOPHIX HE yKa3aHO, IPHXOJIAT

HE BKJIIOYEHHBIMHM B CXEMY CYNPYroB ocobeil BTOPOro moko-

neHust. Ilpeamonaraercs, 4To 3T CYNPYTH HE POACTBEHHBI
H CBOGOZHBI OT My TaLUH.

Pa3NUYHBIX «TOJMKOBAHUA» WIH ABE «BEPCHIDY, BO BCAKOM
cllydae B TOM MecCTe, Iie mpou3oluLia Mytauus. Moxer
OBITh, ITOJIE3HO yKa3aTh Cpa3y, YTO XOTA 3TO U cobna3Hu-
TeJbHO, HO ObLIO 6Bl COBEPHICHHO HEBEPHO paccMaTpH-
BaTh MEPBOHAYATBHYIO BEPCHIO KAK «OPTOAOKCATIBHYION,
a MYTaHTHYI) BEPCHIO KaK «EPETHYECKYIO». MBI HOIKHBI
paccMarpHMBaTh HX B IPHHLHIE KaK paBHOIpaeHbIE, HOO
¥ HOpMANBHBIC NIPH3HAKH B CBOE BpeMs TaloKe BOZHHKIN
yTeM MyTaiuH.
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HTO TAKOE XKH3Hb C TOUKH 3PEHUSA ©U3AKH?

5

<

./ \_/
Puc. 10.Tomo3u-
POTHBI MYTaHT,
HOMy4eHHBIH B
OnHOH ueTmepTH
NOTOMCTBA  IIpH
CaMooIUIOIOTRO-
peHHH TeTEPO3H-
TOTHBIX MYTaH-
TOB (cM. pHC. 8)
WA TpH  CKpe-
[IMBAHNH ux
mexy coboi.

HelicTBUTENbHO, NpPU3HAKH MY-
TAHTHOIrO MHIHBUAYyMa, Kak obiuee
IPaBUJIO, COOTBETCTBYIOT WIHM TOH
WIH Apyrod BepCHMHM, IpHUYEM 3Ta Bep-
CHsl MOXET ObITh KaKk HOpMAbHOH, Tak
¥ MyTaHTHOH. Bepcus, koTopoi cieny-
er 0cobb, HaspIBaeTcs HOMHHAHTHOM,
IIPOTUBOMONOXKHA — PEUECCHBHON;
APYTMMH CJIOBaMH, MYTalMsi Ha3biBa-
eTcd JOMUHAHTHOM MIIH peiletCHBHOM
B 3aBHCHMOCTH OT TOTO, NPOSBISET JIH
OHa cBoO# 3 dexr cpa3zy win Her.

Peneccusabie Mytanuu gaxe 60-
Jiee 9acThl, €M JOMHHAHTHHIE, ¥ ObIBa-
IOT BECbMa BaXXHBIMH, XOT# OHHU HE Cpa-
3y obHapyxuBaroTCca. YTo6b U3IMEHUTH
CBOMCTBA OpraHHW3Ma, OHHM JO/DKHBI
OPHCYTCTBOBaTH B 00EHX XpoMOCOMax
(puc. 10). Takue HHAUBHIYYMBI MOTYT
OBbITH DOJIyYeHBl, KOrJa [Ba OAMHAKO-
BBIX PELIECCHBHBIX MyTaHTa CKpeIHBa-
I0TCS MeXIy coboil HIIH KorJa MyTaHT
ckpeumBaercs cam ¢ coboii. [locnen-
Hee BO3MOXHO Yy repMadpoauTHBIX

pacTeHui U NPOMCXOAMT Jaxe caMOMpou3BoibHO. [Tpo-
CTOE PaCCyKACHUE NIOKA3BIBAET, YTO B ITHX CIIy4yasX OKO-
710 4eTBEPTH OTOMCTBA OyA€T MyTaHTHON BHEIIHOCTH.

Jns 6onpuieit scHoctu Baenenue

23

HEKOTOPbIX

34eCs  Clenycer 00BACHHTE TEXHHYECKHX TCPMHHOB
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INABA HI. MYTAITN

HEKOTOPble TEXHWYECKHE TePMHUHBI. 10, YTO S Ha3bIBAIO
«BepcHed IHUPpPOBAIBHOIO Koia» — OyAb OHa NEpBO-
HayadbHON WIM MYTaHTHOM, — HOpHHATO 00O3HA4aTh
TEpMHHOM «ajutens». Korga Bepcuu pa3nudHbl, KaK 310
MIOKA3aHO Ha puc. 8, 0co0b HA3BIBACTCA IEeTEPO3IUTOTHOM
B OTHOLIEHMH 3TOro JIOKyca. Koraa ouu OMHAKOBHL, KaK,
HampuMep, B HEMYTHPOBABIIUX 0COOAX WIH B cly4ae,
u306paxkeHHOM Ha puc. 10, OHH Ha3BIBAIOTCS TOMO3IUIOT-
HbiMH. Takum o0pa3oM, peneccHBHbIC ajUIeld BIMAIOT
Ha [PU3HAKU TOJIBKO B TOMO3HTOTHOM COCTOSIHUH, TOT/1a
KaKk JIOMHHaHTHBbIE AJUIENIH IPOM3BOIAT ONUH U TOT K€
NPU3HAK KaK B FTOMO3HUI'OTHOM, TAK U B I'€TEPO3ZHIOTHOM
COCTOSIHMH. |,

llper oueHb 4aCTO NOMHHUPYET HAL OTCYTCTBHEM
usera (unu 6enusHoi). Tak, Hanpumep, ropox Oyzer LiBe-
cTu GenbiM LBETOM, TONBKO KOrAa OH UMEET «PENecCUB-
HyIO aljeib, OTBETCTBCHHYIO 3a Oenblifi nBeT» B obeux
COOTBETCTBYIOIIMX XPOMOCOMAX, TO €CTh KOrAa oH «To-
MO3MIOTeH 110 OenoMy»; oH OyAer Toraa JaBaTh YUCTOE
MIOTOMCTBO, U BCE €ro NOTOMKH OynyT GenbviMu. Ho yxe
O/lHa «KpacHas auienb» (B TO BpeMs Kak jJpyras benas
— «TE€TEPO3UTOTHAsL 0CO0bY») clleNaeT LBETOK KPaCHBIM,
M COBEpIUEHHO TAKHM JX€ CHENAIOT ero M JiBe KpacHule
aneny («roMo3urotHas ocodb»). Pasnmuuue nocneaHux
JBYX CIy4acB CTAHET BbIABIATLCA TONBKO B IOTOMCTEE,
KOI'Z1a FeTepO3HroTHhIE KpacHsie OyayT MPOH3BONUTH He-
KOTOpOe Koau4decTBo GebiX MOTOMKOB, @ TOMO3UTOTHBIE
KpacHbie 6yAyT AaBaTh YHCTOE IOTOMCTBO.

To, uto nBe 0cobU MOryT OBITH COBEpLIEHHO N10A00-
HBI [10 BHEIIHOCTH ¥, OAHAKO, pa3nuyaTbCsa HACIEACTBEH-
HO, CTOJIb BaXKHO, YTO )KEJNATeNIbHO AATh 3TOMY TOYHYHO
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YTO TAKOE KM3Hb C TOYKH 3PEHHSA ®H3IUKU?

dopmynupoBky. ['enetux roBopur, uro y ocobeil onus
H TOT e (peHOTHIT, HO pa3iHyHbIii reHoTun. CogepxaHue
npesLIyIINX naparpadhoB MOKeT ObITh, TAKUM 00paszoM,
CYMMHDPOBaHO B KPaTKOM, HO BBICOKO TEXHHYECKOM BBI-
PaXEeHUH: peyeccusHas aulens 6ausem Ha henomun,
MONBKO KO20A 2EHOMUN 20MO3UZOMEN.

Mbpi Oynem npuberaTh BpeMs OT BPEMEHHM K 3THM
TEXHHYECKUM BBIDAKEHHSIM, HAMOMHHAs YUTATEIIO
HX 3Ha4YeHHe, KOraa 3To HeoOX0auMO. \

24

PeneccuBnpie  Myranuu, Bpenwoe jgeiicTsme
IIOKA OHH  TETEePO3UTOTHBHI, POACTBEHHOr0 CKpe-
HE cnyar, KOHEYHO, MarepHa- IMHBAHHNK
JOM  eCTECTBEHHOro oTOopa.
Ecnn onu Bpenssl, Kak 310 4acTo ObiBaeT ¢ MyTallMsiAMH,
OHH, TEM HE MEHee, He 0TOpaChIBAFOTCA, IIOTOMY YTO OHH
CKPBITHI.

Orcona cigeayer, 4ro OHEHb OONBLIOE KOIHYe-
CTBO HeOIaronpuATHRIX MYTaUMi MOXET HAKOIUIATBCA
¥ He MPHUYHHATH HEMOCpeACTBeHHOro Bpeaa. Ho oHH,
KOHEYHO, NepealoTcs NOJOBHHE NOTOMCTBA, U 3TO IpPH-
MEHHMMO KakK K 4eJIOBEKY, TaK ¥ K CKOTY, JOMAIHEH NTH-
1€ ¥ APYTHM BHMJaM, XOpoilne (H3UYeCKHe KauecTBa
KOTOPBIX MMEIOT U HACc HEMOCPCACTBEHHOE 3HAUCHUE.
Ha puc. 9 npennonaraercs, 4To MyXCKOi WHIUBHAYYM
(ckaxxeM, I/1s KOHKPETHOCTH, s caM) HEceT Takylo pe-
LHECCUBHYIO BPEAHYI) MYTALMIO B FETEPO3NTOTHOM CO-
CTOAHHHM, TaK YTO OHa He nposBugercs. 1lpeanonoxum,
4TO MO# JKE€Ha He uMeeT ee. Toraa nojoBHHa HAWIUX Je-
Tei (BTopoi pan) Oyaer TakkKe HECTH €€, U IIPUTOM OITh
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IVIABA III. MYTATITMH

B I'€TepO3UTrOTHOM COCTOSHMH. EciM Bce OHH BCTYINAT
B Opak ¢ HEMyTaHTHBIMH HapTHepaMH (ONYIIEHHBIMHU
B auarpamme, 4Tobbl M30eXaTh NyTaHHIBI), YeTBepTas
YacTh HAIIMX BHYKOB B cpeAHeM Oymer 3aTpoHyTa IHO-
NOOHBIM ke 00pa3oMm.

Hukaxoll onacHOCTH BpeAHBIX NpOsIBIEHKH HE BO3-
HHUKHET JI0 TeX MOp, I10Ka TaKHe 3aTPOHYThie HHAHUBHIYY-
MBI HE OXKEHATCH Mexay coboil. Torga, kak mokaspiBaeT
OpOCTOH pacyer, YeTBepTas 4acTh JeTed OKaKETCd ro-
MO3HI'OTHOM M NPOSBUT BPEAHYIO MYTaUHIO. 3a HCKITIO-
YEHHEM CaMOOILUIONIOTBOPEHHS (BO3MOXHOIO TOJIBKO
y repMadpOIUTHBIX PaCTeHHUH ), HaHOOIBIIYIO ONACHOCTh
npencraBisn Obl Opak MeXIy MOMM ChIHOM H Moeif 10~
gepbio. KaXkapiii H3 HUX UMeeT OAHHAKOBBIE WAHCH OBITH
B CKPBITOM BHZ€ 3aTPOHYTHIM HJIM HE3aTPOHYTHIM, H MO~
TOMY OJIHA 4eTBEpPTad YacTh TAKHX KPOBOCMECHUTENBHBIX
COI030B Obula OBl OMacHa, MOCKOJBKY HeTBEpTas 4acTh
nered ot Takoro 6paka npossnsia 61 BpeAHbIN PU3HAK.
Pasmep omacHOCTH 218 KaXKAOro OTAENBLHOrO pebeHka,
POXIIEHHOI'O NPH KPOBOCMEIIIEHHH, PaBEH, TAaKMM 00pa-
30M, 1:16.

CxoznHble paccyKIEHHUS MOKa3bIBAIOT, YTO pasMep
OMacHOCTH cocTaBngeT 1:64 nus moroMcrBa B cirydae
Opaxa MOHMX BHYKOB, KOTOPBIE B TO € BpeMs SBIAIOTCS
JBOIOPOAHBIMH OpaToM U cecTpor. JTO yXe He Kaxercs
TAKWM CTPALIHBIM, H JEHCTBUTEIbHO, TOCIEAHUN ciryyaii
Opaxa oObIkHOBeHHO cuuTaercs TepnuMbiM. Ho He Hago
3a0bIBaTh, YTO Mbl AHATHM3MPOBAIM HMOCIEACTBHA TOJb-
KO OHOrO CKpBITOrO MOBPEXIEHHS Y OJHOIO IapTHepa
M3 [apsl NpeakoB («d U Mos XKeHa»). B neidcTBUTENBHO-
CTH ke 00a OHHM, BeChbMa BO3MOKHO, HeCYT B cebe Oonee
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YTO TAKOE KH3HL C TOYKH 3PEHHS OHIHKH?

yeM OJUH JIATEHTHBIH HEJOCTATOK 3TOro poja. Eciu Bui
3HaeTe, YTO Bbl CaMH HOCHTE ONpeAENC€HHBIN CKPBITBIN
HEOCTaTOK, BBl JOJDKHBI NPEANONAraTh ¢ BEPOSTHOCTHIO
1:8, uro Bamu gBOOpOAHBIE GpaThs U CECTPBI TAKXKE pas-
NIeNSIOT €ro ¢ BaMu!

DKcnepUMeHTs ¢ PacTeHHSAMH W KHBOTHBIMH,
MO-BUIMMOMY, YKAa3BIBAIOT, UTO B J00aBleHHE K CpPaBHH-
TENbHO PEAKUM JaeteKTaM Cepre3HOIo XapaKrepa MMeeTcs
Macca MEHBILNX, ClIy4aifHble KOMOMHALIMHM KOTOPBIX YXy/-
IIAIOT B 1ICI0M MOTOMCTBO OT POACTBEHHBIX CKPEII{BAaHU.
IMockomsKy MBI 60n€ee He CKIOHHBI yJAILITh HEYJa4HBbIX 110-
TOMKOB TEM JKECTOKHM ITyTeM, KaKMM MOJIb30BAINCH JIaKe-
nemonsne Ha Taifrerckod ckame', MBI JOJDKHEI 00OpaIars
0coOeHHO Cephe3HOE BHHUMAHHE Ha OMM3KOPOICTBEHHBIE
Opaku y 4esoBeKa, Iy KOTOPOro eCTECTBEHHEIH 0T00p Hau-
Oonee mpucnocoGneHHBX OOMBIICH YacTbIO OrpaHHYeH,
u ke Oomee Toro, — oOpalleH B CBOKO IPOTHBOMOIOK-
HOCTb. AHTHCE/IEKTHBHOE [JeHCTBUE COBPEMEHHBIX MaccCo-
BBIX YOMICTB 310pOBBIX IOHOWIEH BCEX HAMOHAIBHOCTEH
BpSI JIM OIIPaBABIBACTCA cOOOpaXkeHHsAMH, 9To B oree Mep-
BOOBITHBIX YCIOBHSIX BOHHA MOITIA HMETH MOIOKHTEIBHYIO
HEHHOCTD I 0TOO0pa, AaBasi BO3MOXHOCTh NEPEKUTh HaH-
Ooree npUCOCOOIEHHBIM ILIEMEHAM.

25

[MpencraBasercs  ynuBu- OOniMe ¥ HCTOpHUE-
TEJBHBIM, YTO PELECCHBHBIE CKHe 3aMevaHus

! Cnabrix neteit cbpackiany cO CKaabl ¥ TakuM o6pasoM cra-
panucek 0cBoBOIMTE CBOH Hapox OT cnabbix ¥ BOJBHEIX TOTOM-
KxoB. — Ipum. nep.
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TJABA 1. MYTAILIMH

UMM B reTepPO3HIrOTHOM COCTOSHHMH TIONHOCTBIO ITO-
JABJIAKTCA JOMUHAHTHBIMH M COBEPHICHHO HE MpPOH3-
BOZAT BHAHMOro jneiictBuia. Hamo, mo kpaiine#t mepe,
YHOMSHYTh, 4TO H3 3TOro MMeloTcs Hekmodenus. Koraa
rOMO3MIOTHBIN Genblil IbBUHBIN 3€B CKPEIIHBAETCA C I'O-
MO3HI'OTHBIM K€ MaJMHOBBIM JIbBHHBIM 3€BOM, BCE HEIO-
Cpe/ICTBEHHBIE MOTOMKH OKa3bIBAIOTCA IIPOMENYTOUHBI-
MH [10 OKpacke, TO €CTh PO30BBIMH (a2 HE MAJIMHOBBIMH,
Kak MOXHO ObL10 03kMAaTh). bonee BaxHbIH cnyyail JByX
ajutenei, BRIABIIAIONINX CBOE AEHCTBHE OIHOBPEMEHHO,
Hab/I0gaeTcs B KPOBSHBIX IPyNNax, HO Mbl HE MOXEM
BABaThCs 3€Ch B 3T0 NogpobHee. S He 6bL1 OBl y1HBIIEH,
ecii Obl B KOHIIE KOHIOB OKa3a110Ch, TO PELECCHBHOCTh
MOXeT ObITh Pa3MUYHBIX CTENEeHe# U 4To ee oOHapyxe-
HHE 3aBHUCHT OT 4yBCTBHTEIbHOCTH NNPHEMOB, IPHMEHSIE-
MBIX OPH H3YYEHHH «HEHOTHUIIAN,

3aech, MOXeT ObITh, yMECTHO PaccKas’ath O paHHEH
HcTOpHM reHeTukH. KocTskoM teopu, a MMEHHO 3aKo-
HaMH Nepenady B NOCAeNYONHe MOKOIEH! NPU3HAKOB,
KOTOPbIMH PaziuyaIuCh POAUTENH, U, B YaCTHOCTH, OT-
KPBITHEM PELECCUBHBIX U JOMHMHAHTHBIX NMPU3HAKOB MbI
o0s13aHbl BCEMHUPHO H3BECTHOMY aBlyCTUHCKOMY ab0a-
Tty ['peropy Mennemo (1822-1884). Mennens Huuero
HE 3HAJI OTHOCHTENBHO MYTalMi U XpoMocoM. B croem
MOHAcTBIpcKOM cany B BproHHe (BpHO) OH CTaBHI OMBI-
TBI C CaJI0BBIM I'OPOIIKOM, KyJBTHBHPYS PasiHYHBIE CO-
pra, cKkpemimBas MX M Ha0IO4as MX HOTOMCTIBO B 1-M,
2-M, 3-M... noxonenusx. Brl Moxere cKasarb, YTo OH
DKCIEPUMEHTHPOBAJI ¢ MYTaHTaMHM, HaHIsd HX Yyxe ro-
TOBBIMM B mpupozxe. Pesynpratel OH omybnmkoBai
emie B 1866 r. B tpynax «Naturforschender Verein in
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YTO TAKOE XKHM3Hb C TOYKH 3PEHHS OHIHKA?

Briinny. Huxto, Xa3anock, He HHTEPECOBAJICA 3aHATHAMU
abbata, ¥ HUKTO, KOHEUHO, He MMeJI HU MaJleilero npes-
CTaBJIEHHA O TOM, YTO B IBaJIIATOM CTOJIETHH €ro OTKPHI-
THE CTaHET MyTEBOJAHOM 3Be3/10 COBEPIICHHO HOBOHM
BETBH HAYKH, BO3MOXHO, Hanbosnee MHTEPECHOH B HAaIIH
nau. Ero pabota Obula 3a6biTa, 1 €€ cHOBa OOHAPYXH-
4 tonbko B 1900 r. onHOBpeMEHHO ¥ HE3aBHCHMO ApYT
ot apyra Koppenc (bepaun), ne-®pus (Jleiinen) n Uep-
Mmak (Bena).

26

Jo cux mnop Mmel 00- Heo0xoammMoCTh TOrO,
paijaii ~ Halie BHUMague 4YTOObI MYTAalHH ObLLIH
Ha BpEIHBIE MYTAalWH, KO- PEeAKHM cobbITHEM
TOpbie, MOXeT ObITh, Gonee
MHOTOYMCIIEHHBI, OJIHAKO CleNyeT OIpEeAeTeHHO YKa-
3aTh, YTO MbI BCTpeYaeMcs TaKkKe W ¢ TOJEe3HBIMH MY-
TanuaMu. Eclii camonpou3BolibHAasg MyTalus NpeacTaB-
nser coboi HebONBINYI CTYNIEHbKY B Pa3sBHTHH BHIA,
TO CO3NACTCHA BIEHATIIEHHE, YTO H3BECTHOE H3MEHEHHE
«HUCTBITHIBAETCS» BCICMYIO — C PHCKOM, 4TO OHO MOXET
0Ka3aThCs BPEHBIM H B TAKOM CiIy4ae Oyer aBTOMaTH-
YECKH DIHMMHUHUPOBaHOo. OTCIONA BBITEKAET OOUH OYCHB
BaXHBIH MOMEHT. UToOb1 OBITH MOAXOINAIIMM MarepHa-
noM Jutd paboThI €CTECTBEHHOr0 0TOOpA, MyTAINH JOJXK-
HBI OBITH JOCTATOHHO PEIKUMH COOBITHAMH, KAKUMH OHHU
B JEHCTBHTENBHOCTH M 0Ka3kIBaioTed. Ecny Obl oM OBITH
HACTONBKO YaCTHIMH, YTO cyllecTBOBaNa Ob1 Oomnbiias Be-
POSITHOCTB MOSBJIEHHS Y OXHOM 0COOH, CKaXeM, THOKHHDI
pa3IMYHBIX MYTALMH, TO BpEAHBIE, KAK IpaBHIO, Npeod-
Jajaiay Obl HAJ NOJE3HBIMM, U BHIBI, BMECTO TOTO 4TOOBI
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IJIABA I MYTATIHM

yJIy4LmaTecs nyTem oTbopa, ocTaBaaich OBl HEYJIyqIIeH-
HBIMH WK rioru6asny 6u1. CpaBHUTENIBHBIH KOHCEPBATU3M,
ABJISIOILUICA PE3YIBTaTOM BBICOKOH YCTOMYHMBOCTH Te-
HOB, HMEET OYeHb CYLIECTBEHHOE 3HaY€HHE. AHAJIOTHIO
3TOMY MOXHO yCMOTPETh, HAallpuMep, B paboTe CIIOKHOTO
¢$abpuuHoro obopynoBaHus Ha KaKOM-HHOYAb 3aBOJIE.

Jins pa3BUTHA NyYIINX METOROB HEOOXOAMMO HC-
NHITHIBATh pa3fU4HbIC HOBOBBEJICHMS, AaKe HEHNpoBe-
pennble pasbmie. Ho 4T0OBI BBIACHHTB, YBENWYMBAIOT
WM YMEHBLIAIOT 3TH HOBOBBE/ICHHA NPOAYKLHMIO 3aBO/Ia,
BaXKHO BBOJHUTH HX IO OJHOMY, TOT/a KaK APYIHe 4acTH
MEXaHH3Ma OCTAITCH HEH3MEHEHHBIMH.

. 27

Mu Teneps OOJKHBL pac- MyTanu, BbI3BaAH-
CMOTPETb CEPHIO 4YPEe3BBIYAHHO HbIE X-TYYaAMH
OCTPOYMHBIX TeHETHYECKHX HC-

CHIE/IOBAHHM, KOTOPHIE OKAXKYTCS
Haubolee CyNnIeCTBEHHBIMH AJI HAINETO aHAIu3a.

IMpoueHT MyTanmmii B HOTOMCTBE — TaK Ha3blBae-
MBI TeMIT MyTHPOBAHMSI — MOXCHO YBENHIUTH BO MHOTO
pa3 Mo CPABHEHHIO C eCTECTBEHHBIM MYTAllHOHHBEIM TEM-
TIOM, €CJTH OCBEINATh POANUTEIIEH X-JTydaMH HIH Y-Ty4aMH.
Myraiuy, BbI3BaHHBIE TAKUM MyTeM, HUYEM (33 HCKIIIO-
yeHHeM OOJNbILIEH YacTOTH) HE OTIMYMAKTCA OT BO3HH-
KalONIMX CaMONpPOM3BOJIBLHO, M CO3JIAeTCs BleYaTlIcHHE,
4TO KaXKAasl «eCTECTBEHHAN» MYTaLHsa MOXKeT ObIThL TOXKE
BbI3BaHa X-Ny4aMu. B oOmupHeIx kyabtypax Drosophila
MHoOrHe 0co0bie MyTalllH MOBTOPSIOTCS CHOBA M CHOBA;
OHH OBUIN JIOKAIH30BaHEI B XpPOMOCOME, KaK 3TO ONHUCca-
HO B § 16, U moNy4w1IM croeHHaibHble Ha3BaHHUA. BbUiu
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YTO TAKOE XXH3Hb C TOUKH IPEHUA OHIMKH?

OOHapy>KeHBl TaK HA3BIBAcMble «MHOMKECTBEHHBIE all-
Jem», TO €cTh ABe Wik 0ojiee pasiin4HbIX «BEepCHI»
WM «4TeHui» (B gobapneHue X HOpMANbLHONW HEMyTH-
poBaBlLeii) B TOM e CaMOM MeCTe XpOMOCOMHOTr0 KOJa.
D10 03Ha4aer, 4TO MMEIOTCH HE TONBKO ABA, HO TPH
U Ooiblllec U3MEHEHUH B JaHHOM JIOKyce, OpHYEM Kaxk-
Jble Ba W3 HUX HaXOHATCA OAWH K JPYroMy B OTHOLIE-
HHUH «XOMHHAHTHOCTH-PELICCCHBHOCTHY», KOTTA OHH OKa-
3BIBAIOTCA OJHOBPEMEHHO Ha CBOMX COOTBETCTBYHOIIHX
MeCTax B JBYX TOMOJIOTHYHBIX XpOMOCOMaXx '.

DKCHEpUMEHTH ¢ MYyTallMsIMH, BbI3BaHHBIMH
X-JIy4aMH, CO3JAl0T BMEYaTICHHE, YTO KAXIbIH OTHeNnb-
HBIHA «TIIEpeX0», CKAKEM, 0T HOPMATBHOTO HHAMBHAYYMA
K JAHHOMY MYTaHTy HIH HaoOOopOT HMeeT CBOU HHOHMBH-
MyaJIbHBIH «x-Ty4eBOH K03pHUHEHT», yKa3hIBAIOMMU
MIPOLIEHT NOTOMCTBA, KOTOPOE OKa3bIBacTCA MyTHpPOBaB-
[IMM B JaHHOM CIIEIMATLHOM HAIpaBlICHUH, €CITH Mepen
3apOXKACHHEM 3TOTO NOTOMCTBA PORMUTENH MOIYYHIIH
EIMHHAYHYIO 03y X-TY4CH.

28
Bonee toro, 3akonwl, Ilepsplii 3akoH. Myra-
yHOpasjfomuye YACTOTOH UM ABJIACTCA eIHHHY-

NOSBIEHHS  MHAYLHPOBaH- HBIM COOLITHEM
HBIX MyTauui, KpaiHe Mpo-
cTe ¥ GpoCaloT upesBBIMAHO SPKMM CBET HAa BECh BO-

' D10 He coBceM TOYHO. OTMEYEHO, YTO 38 HCKITIOUCHHEM «IH-
Koro» (0GHIYHOro) amnenoMopdia OCTalbHEIC Yallle BeRYT cebs
HE KaK ZOMHHAHTHBIC H JAI0T B COYSTAHUHM APYT € APYTOM Npo-
MEXYTOUHbIE GOPMBL — Hpum. nep.
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IJIABA [IL MYTALTHH

npoc. S cnenyro 3mecy wznokenuro H. B. Tumodeera
B Biological Reviews, vol. 9, 1934,

B 3naunTenbHOW CTeneHHM OHO OCHOBHIBA€TCH
Ha coOCcTBeHHOH nmpekpacHoii pabote atoro asropa. [lep-
BbIH 3aKOH TNACHT:

1. Veenuuenue uucna mymayuti mouno nponopyuo-
HABHO 003e Tyuell, MAK YMO MONCHO OeUCBUMETbHO 2080~
pumb (Kax 1 3mo u denan) o koapguyuerme yeeruyerus.

MBI Tax NPHUBBIKIY K MPOCTOH NPONOPHHUOHATBHO-
CTH, 4YTO CKJIOHHB! HEJOOIECHUBATH AANEKO MIYyIIHe MNO-
CHIEACTBHS 3TOTO 3aKOHA. YTOOBI OLIEHUTH HX, MBI MOXKEM
BCIIOMHHTb, YTO CTOMMOCTEH TOBapa, HANpHUMep, He BCET-
Jia TpONOPLIHOHATLHA €0 KOMMuecTBy. B o6puHOE Bpe-
MS TO, YTO BBl YK€ KYNWIH LIECTHh aneabCHHOB, MOXET
NpOM3BECTH HA JJaBOYHHKA TaKOE BNEYATIEHHE, YTO €CIIH
BbI TIOTOM PELIUTE B3ATh Y HETO HENMYIO AI0KHHY, OH, BO3-
MOXHO, OTZIacT BaM ee JielueBlie, YeM 3a ABOHHYIO LICHY
nepBeIX IectH. B ciydae Heypoxas MOXKET CIYYHTBCS
ofpatHoe. B HamemM ciaydae MBI 3aKJHO4aeM, YTO Mep-
BajA TMONOBHHA A03bI M3/Ty4eHHS, BBI3BAB, CKAXXEM, OHY
MYTaI{IO Ha THICAYY MOTOMKOB, B TO K€ BPeMs COBCEM
HEe TOBIHANA HAa OCTalbHBIX TIOTOMKOB HH B CTOPOHY
TIPE/PACTIONOKEHHS, HH B CTOPOHY MMMYHH3ALHH ITPO-
TiB MyTanuii. 160 B npoTHBHOM ciiyyae BTOpast OJIOBH-
HA JIO3b1 HE BbI3Bajka ObI CHOBA MMEHHO OJHOW MyTanHH
Ha TeICSTy. MyTauus, TakiM 006pa3oM, He ABIIFeTCs HaKo-
IUIEHHBIM Pe3yJBTaTOM HOCIIEeA0BATEIBHOTO OCBEIIEHUS
MaJIbIMA TIOPIHSMH, KOTOpPEIE YCHIHBATK OBl OfHA Apy-
ryio. OHa AOIKHA COCTOATH W3 KAKOTO-TO €AMHHIHOTO
SIBJICHHS, MPOUCXOIAIIETO B OJHOIH XpOMOCOME BO BpeMs
BO3/JEHCTBUA X-TydaMu. YTo ke 3To 3a sBieHue?
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YTO TAKOE XKHM3HBb C TOYKH 3PEHUA GUINKH?

29

Ha »To oreuaetr BTOpoii Bropoit 3akon. Jlo-
3aKOH, @ MIMEHHO! KAJTH32HHA COOLITHS

2. Ecnu 6bi uzmenaeme Ka-
yecmeo Jyyell (OAUHY 607HbL) 8 WUPOKUX Npedenax om
MSAZKUX X-Ty4et] 00 O080AbHO HCECMKUX YP-Ayyel, Kodddu-
YUeHm ocmaemcsa ROCMOAHHBIM NPU YCI08UY, YMO 6bl Ja-
eme my gice camyro 003y 8 MAaK HA3bLIBAEMBIX F-eQUHUYAX.
Wnaue roBops, xo3pduumeHT He U3MEHSETCS, €CIH BbI
u3MepseTe 103y OOLIMM KOJIHIECTBOM HOHOB, BOSHUKAKO-
IMX HA eAMHHIY 00BeMa, B MOAXOASIIEM CTAHAAPTHOM
BEUICCTBE B TEYCHUE BPEMCHH, KOTa POAMTENH HOABED-
rarTcs AeHCTBUIO J1y4el, U B TOM JKE CAMOM MecTe.

B kadecTBe CTAaHJApTHOIO BemiecTBa BbIOHpalOT
BO3IYX, — He TOJBKO Aig yXoOCTBa, HO TaKXe Mo TOH
NpUYHHE, YTO TKAHH OPTaHH3MOB COCTOAT M3 3JIEMEHTOB
TOrO JKe CpeJHEero aTOMHOro Beca, Kak M BosgyX. Huxk-
HMH mpelen 4YHCiia HOHM3AUHMH HIH CONPOBOKIAIONINX
nporeccor' (BO30YKIeHHMM) B TKAHAX MONYYaeTCs Mpo-
CTO YMHOXKEGHHEM KOJMYECTBA MOHM3ALMH B BO3IYyXe
Ha OTHOIUEHHE ITOTHOCTeH. Takum o6pa3om, CoOBepiueH-
HO SICHO (M 3TO ToATBEpHKAaeTcs Oonee NETATBHBIM HC-
CIIeIOBAHHEM), YTO €JHHUYHOE SBICHHE, BBI3BIBAIOIIEE
MYTaLHIO, 3TO U €CTh KaK Pa3 BOHM3anms (MM CXOIHBI
TIPOLECC), MPOMUCXOAALIas BHYTPU HEKOTOPOTO «KPH-
THYecKoro» obmrema 3apoapliieBoi KieTkH. Kakos xe
3TOT KpHTHuecKuii o6neM? OH MoxkeT OBITE yCTaHOB-

! Huokuuii npeen, moToMy YTO 3TH APYrHe MPOUECCH HE YUH-
THIBAIOTCA NP H3IMEPEHUH HOHA3ALUH, HO MOFYT BCC K€ HMETh
3HAUCHHUE TIPH BbI3BIBAHNA MYy Tauui.
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ITABA TIL MYTAIIMHA

Jex u3 Habmonaromeics YacToTs! MyTHPOBAHHAS MYTEM
CIeAYIOLIETO pacCyXIeHus: ecau mpu no3e 50 Teic. wo-
HOB Ha | cm® BEpOSTHOCTH MYTHPOBATH B JAHHOM CIIe-
IMANBHOM HANpaBICHHUU A1 Kax 0l OTACNBHOU rame-
THI, Haxo[sWIecs B 001y4aeMOM TPOCTPAHCTBE, paBHa
tonsko 1:1000, Met 3aKm04aeM, 4To KPATHUECKUI 00beM
— «MHIIEHb», B KOTOPYIO Hal0 «I10NACTb» HOHHS&HIIEH,

4yTOOBI BO3HHKJIA 3Ta MyTaius — OyJeT TOJBKO 1000

cM3, TO eCTh, HHAYE TOBOPS, OHHA IISATHAECHA-

T 50000

THMIWLTHOHHAst cam’, [{ud)pel 31ech He TOUHBL, U 1 UX MPH-
BEJI TONBKO AJjI wimoctpauyy. B aeiicTButensHoM pac-
yeTe Mbl crieyeM M. lennOpioky (B coBMecTHO#M paboTe
ero, H. B. Tumqdeesa u K. I'. I{umMmepa)'. I1a xe pa-
60Ta NOCTY)KUT OCHOBHBIM HCTOYHHUKOM NPH H3/I0KEHHH
TCOPHH B CJEIYIOIIMX ABYX TilaBax. JlensOprok mpHxo-
AT K 00BEMY TOJBKO OKONO JAECATH CPeIHHX aTOMHBIX
paccTosHMi B Kybe M cojepkanieMy, TakuMm o0pasom,
tosibko 10° atomos. Tlpocreiiiiee UCTONKOBaHHE 3TO-
ro pe3ylbTaTa CBONUTICA K TOMY, YTO HMEETCA JOCTa-
TOYHAsl BEPOSATHOCTb BOZHUKHOBEHHS NaHHOW MyTalluy,
€CJIH HOoHM3aMst (WK BO30YXKIeHHE) NPOUCXOUT HE J1a-
1ee, 4eM Ha paccTOSHHUU 0Koo «10 aToMOB B CTOPOHY»
OT OIPEeAETCHHOTO MecTa B XpoMocoMe. boree feTanbHo
MBI 3TO 0OCYIMM B asibHeHILEM,

Cratbs TumodeeBa comepXuT NpaKTUYECKHUH Ha-
MEK, OT YIIOMHHAHHUS O KOTOPOM s HE MOTY 3/1eCh BO3-
JepxaTbCAd, XOTR OH, KOHEYHO, HE MMEET OTHOIIECHUS
K HACTOSLIEMY MCCIENOBAHHIO. B COBpEMEHHOM KHM3HH

Y Nachr. a. d. Biologie d. Ges. d. Wiss. Goitingen, Bd. 1, s. 189,
1935, R
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YTO TAKOE KH3Hb C TOMKM 3PEHHUA GH3IHKH?

ObIBAaET MHOXECTBO CIIY4YacB, Kor}xa 4eJI0OBEK MOojBepra-
eTcst AeHCcTBUIO x-Jyueid. TlpaMele omacHOCTH, BKIIOYAs
TaKHe, Kak 0XOT, PaK, CTePHIN3aIHs, XOPOLIO H3BECTHBI;
CecTpaM M BpavdaM, HOCTOSHHO HMEIOMIAM Jelio C Jyda-
MM, ofecneurBacTcs CHeHUAIbHAA 3al{MTa CBHHLIOBBI-
MH mHEpMamu, GpapTykamu U T. A. Jleno, ofHako, B TOM,
97O Ja)ke MPH YCHEUIHOM OTPaXKeHUH ATHX HeH30eKHBIX
ONacHOCTeH, TPO3AIMX WHIMBHULY, CYIUECTBYET KOC-
BEHHAs ONAaCHOCTh BO3HHUKHOBEHHs HeOONBIINX Bpen-
HBIX MyTallMi B 3a4aTKOBBIX KJICTKAX, MyTalluii TOTO e
poza, Kak U 1€, ¢ KOTOPBIMH MBIl BCTPEYaTHCh, KOT/Ia peyhb
uia 0 HeGNarompwATHBIX Pe3yJIbTaraX POIACTBEHHOIO
ckpeBanud. ['oBops Gonee BBIPa3UTEIBHO — XOTH,
BO3MOXHO, 3TO 3BYYUT HEMHOIO HAWBHO, — BPEIHOCTD
Opaka MeKIy JBOIOPOXHBIMH OpaToM M CeCTpOH MOKEeT
OBITH OYEHb YBEJHYEeHa TeM, 4To MX 0alynika B TeucHue
JOJNTOr0 BPEMEHH CJIYKHJa CECTPOH B PEHTTEHOBCKOM
kabuuere. 310 He AOMKHO OBITE TOBOAOM /11 OECHOKOM-
CTBa OTHENBHOTO uenoBeka. Ho Beakas BO3IMOKHOCTH
NIOCTENEHHOTO 3apaXCHHUS Ye/IOBEYECKOTO poaa Hexella-
TeJIbHBIMU CKPBITBIMH MYTAIIHSIMH JOJKHA HHTEPECOBATh
4eJTOBEYECKOe OOUIECTRO.
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TAABA IV
JTAHHBIE KBAHTOBOM MEXAHUKH

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

30

Taxum obpasom, npu no- IlocTosHcTBO, He

MOLIH yIXUBUTENBHO TOHKOIO HH- O0BbSACHHMOE Kaac-
CTpyMeHTa x-nyueil (KoTopsle, CHYECKOH QH3NKOH
KaKk TMOMHHUT (H3HK, HATH BO3-
MOXHOCTh TPHANATH JIET HA3aj OTKPBITH JETalbHYIO,
aTOMHYIO, PELIETYATYIO CTPYKTYPY KPHCTAIOB) 00be-
AVUHEHHBIMH YCHJIUAMH OHONOTOB M (H3MKOB HEIABHO
yIanoCch CHU3UTH BEPXHIOK IPaHUIY pa3MepoB MHKpO-
CKONHIECKHX CTPYKTYP, OTBETCTBEHHBIX 3a OIpeieieH-
Hble HHIMBHAyaJbHbIE NPHU3HAKA 6osbmioro Macmraba,
TO €CThb YAATOCh CHHU3HTH pa3Mephl FeHOB AAIEKO 3a npe-
nensl, ykazaaasie B § 17. MBI Teneps cephe3HO CTOUM
NEepes BOMpOCOM: KaK MOKHO C TOYKH 3PEHUS CTATHCTH-
YecKo#i (PM3HKH MPHMHPHTH TO, YTO T€HHAs CTPYKTYpa,
NO-BUIMMOMY, BKJII0OYAET B ce0s TONBLKO CPAaBHUTENBHO
Mmainoe yucio aromos (niopsaka 1000, Bo3moxwo, naxe
ellle MEHbIIE) U BCEe XKe NPOSBISET BECbMa PETYISPHYIO
U 3aKOHOMEPHYK aKTUBHOCTh W TaKyIO JOJTOBPEMeH-
HOCTB ¥ MOCTOSIHCTBO, KAKHE IPAHAYAT C 9y IOM.

! Y nnaMeHHBIH TONET TBOEro AyXa JAOBOJLCTBYETCH M306pa-
xkeHusaMu 1 nogoSusamu. — leme.
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YTO TAKOE KHU3HBb C TOUKH 3PEHUS PUIHKHN?

Paspeinre MHE NMOACHUTE IPUMEPOM 3TO JEHCTBH-
TE/BHO YAMBHTENBHOE MOJIOKEeHHe. HecKonbko wieHoB
T'abcOyprekoil AHHACTHH HMenH 0coObIM 00pa3oM m3Me-
HEHHY0 HHXKHIOK 1y0y («['abcOyprekas ryba»). Ee nacne-
JIOBaHue ObUIO M3YYEHO O4YEHDb THIATENBHO, H PE3YJbTaTh,
BMECTEC C HCTOPHUYECKUMH IOPTPETaMH, OMyOIMKOBaHEI
UMIEpaTopcKoil akajemueidl B Bene mox HOKpOBHTEND-
cTBOM camoi cembu ['abcOypros. [lpusHak okaszancs Ha-
CTOAIUEH MEHMAENICEBCKOH «a/IENBio» IO OTHONICHHIO
K HopManbHOH ry6e. [IpucMOTpeBIINCE K TIOPTPETY WicHa
cembl B X VI cToerun ¥ K NopTpeTy NOTOMKa, JKHBIIE-
ro B XIX cronervn, Mbl MOXKEM € YBEPEHHOCTBIO 3a4BUTh,
4YTO MaTepHalbHAasi TeHHaA CTPYKTypa, OTBETCTBEHHAs
3a 3Ty HEHOPMAILHYIO 4epTy, Oblia npoHeceHa M3 NOKO-
JIEHHUS B TMOKOJICHHE CKBO3b CTOJIETHA U B TOYHOCTH BOC-
NPOHU3BOAHIACH B KKIOM M3 HE OYEHL MHOTHX KJIETOU-
HBIX [IEJICHHH, JeRaNMX B 3TOM MPOMEXKYTKE BPEMEHH.
Bonee Toro, komrgecTBO aTOMOB, 3aKTIOUYAIONIMXCA B CO-
OTBETCTBYIOIIEH T'€HHON CTPYKTYpE, BEPOATHO, HODKHO
OBITH TOTO XK€ MOPAJKA, KaK M B CIy4asX, IPOBEPEHHBIX
x-Ty4aMu. Bce 3T0 BpeMs TeH HaxO[WICs [IPH TeMIIepaTy-
pe oxoso 35° C. Kak noHSITh, 4TO OH OCTAJICS HEH3MEHHBIM
B TEUEHHE CTOJICTHIf, HECMOTPA HA HAPYLIAIOLLYIO TCHACH-
LMIO TEIUIOBOrO ABHXKEHHSA?

@u3npk KOHIA NPONLIOTO CTOJNETHSI HE Hallen Obl
OTBETa Ha 3TOT BOIPOC, ECH OBl IPHTOTOBWICS OCHOBBI-
BaTh CBOH OTBET TOJBKO Ha TeX 3aKOHAX MPHPOABI, KO-
TOpBIe OH TOTIA JeiiCTBUTENBHO NOHMMAT. MoXeT ObITh,
NOCJie KOPOTKOTO Pa3sMbIILIEHUS O CTATHCTHYECKOH CH-
Tyalld, OH OBl OTBETHJ (KaK MBI YBMAWM, NPaBHILHO):
3TUMH MAaTEpHAIBHBIMH CTPYKTYPaMH MOTYT OBITh TONB-
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TTIABA 1V, ZAHHBIE KBAHTOBO# MEXAHHKH

KO MOJIeKyJIbl. XUMHS YK€ NOJMYHHJIa B TO BpeMs LIMPO-
KOE NPEJCTaBlIeHHE O CYLIECTBOBAHUH 3THX acCOLIMALUM
aToMoB M 00 MX MHOTrJa BBICOKOH ycToiunBocTu. Ho 310
3HaHMe OBUTO YMCTO SMmupHYeckuM. [Ipupoma Monekyn
He ObU1a NOHSATA — CHJIbHBIE B3AHMHBIE CBA3H aTOMOB, CO-
XpaHsioume GopMy MONEKYJIbl, ObUTH i1 BCEX MOJIHOH
3arafgkoi. [elicTBHTENBHO, OTBET OKA3bIBASTCS MPABHIIb-
HBIM, HO OH MMeeT OIpaHH4YEHHYIO LIeHHOCTh, MOCKONIb-
Ky 3arafouHas Ouonoruyeckas ycTOHYHMBOCTH CBOIUTCA
K CTOJIb )K€ 3araJI0YHON XMMHYECKOH YCTOMYNBOCTH. YKa-
3aHUSA, YTO JBE OCOOEHHOCTH, CXOXHBIE M0 MPOSBICHHUIO,
OCHOBaHBI Ha OIHOM H TOM k€ NPHMHLHIE, BCEra HeHa-
JEXKHBI 10 TeX NOp, 0K HEH3BECTEH €11€ CaM IPHUHIIHIL

31

B nmarHoM cnyyae 10T OOBACHHMO KBaH-
NPUHIND JAeTCs KBAHTOBOW Teo- TOBOH Teopuen
pueii. B ceere cOBpeMEHHOTO 3Ha-

HHS MEXaHHW3M HacJeACTBEHHOCTH TECHO CBA3AH C CaMOM
OCHOBOI KBAaHTOBOH TeOpHH M aaxe 6onee TOro — onu-
paercs Ha Hee. JTa Teopus Obia chopMynmposana Maxk-
coM Ilrankom B 1900 r. CoBpeMeHHad TEHETHKA MOXKET
ObITh JATHPOBAHA C KOTKPHITHN» MEH/IeNeeBCKOH paboTh
ne-Ppusom, Koppercom n Yepmaxom (1900 1.) u ¢ pa-
6otel ae-Ppusza o mytarmax (19011903 rr.). Takum 06-
pasoM, BpeMs pPOXKIACHHS JBYX BEIHKHX TECOpHH OaH3K0
COBNANACT, H HEYAMBHUTENBHO, YTO 00€ INOIDKHBI OBUIH
JOCTHTHYTE ONpEACICHHON CTENeHH 3pENOCTH, Tpexse
4eM MEKIY HUMH MOIiIa BOSHHKHYTH CBa3b. [l KBaHTO-
BOI TeOpHH HNOTpeOOBaNOCH OONBIIE YETBEPTH CTOJNETHA
o0 TOTO, KaK B 1926—-1927 1. B. I'eititnepom u @. Jlon-
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YTO TAKOE XKH3Hb C TOYKH 3PEHHA GH3UKH?

JIOHOM ObUTH OYEePUYEHBI OCHOBHBIE IPUHIMIE KBAHTOBOH
TEOpUH XxuMmH4YecKHX cBsseil. [ eiitnep-JIongoHoBCKast
TEopHs BKJO4YaeT B ceOs Hanbosiee TOHKHE U CIIOKHBIC
NIOHATHS NO3JIHEHNIeH KBAaHTOBOH TEOpHH (Ha3biBaeMO¥
«KBAHTOBOH MEXAaHHKOH» MM «BOJHOBOM MeXaHHKON» ).
Hsnoxenve ee 6e3 mpHMeHeHHs BBICLICH MaTeMaTHKH
NOYTH HEBO3MOXKHO MM moTtpeboBaio Obl, o KpaiiHeH
Mepe, Hebonpmold kHurn. Ho, x cuyacteio, Teneps, Kor-
na Bcst paboTa y3Ke BBIIOIHEHa, CTAHOBUTCS BO3MOMKHEBIM
ykazaTb Oosiee npaMbIM 00pasoM CBS3b MEXAY «KBAHTO-
BBIMH CKa4KaMI» H MyTalHSIMUA. DTO Mbl H NOCTAPAEMCH
Tenephb CAeNaTh.

32

BennuaiiimuMm orkphl- KsanTtoast Teopusi —
THEM KBAHTOBOH TeOpHH JANCKPETHBLIE COCTOSIHHA
OBLTH YepPTEl JUCKPETHOCTH, — KBAHTOBBIE CKAYKH
HalileHHbIE B KHUTE MPHPO- .

JIBI, B KOHTEKCTE KOTOPOH, C CYIHECTBOBABIIEH NpeXe
TOYKH 3PEHMS, Ka3aJI0Ch HEeJIeNOCThIO BCE, KPOME Herpe-
PBIBHOCTH.

IlepBriii cioywail Toro poja Kacajucd 3HEPrHH.
Teno Gonpmoro macurtaba H3MEHAET CBOKIO JHEPrHIO
HenpepbiBHO. Hanpumep, HavaBIIMH KA4aTbCsi MAasTHHK
NOCTENEHHO 3aMEUIAeTCS BCIEJCTBHE CONPOTHBIICHUS
BO3yXa. XOTH 3TO JIOBOJBHO CTPAHHO, HO MPUXOIOMTCS
TIPHHATb, YTO CHCTEMa, HMEIOIAd pa3Mep aTOMHOTO Mo~
panaka, ener ce6s mua4e. [lo ocHoBaHMAM, B KOTOpBIE
MBI HE MOXEM 3J€Ch BXOJHWTb, MBI JOJKHBI NPHU3HATH,
YTO Majias CHCTEMA N0 CaMOMY CBOEMY CYLIECTBY MOXET
HAXOOWTHCH B COCTOSHUAX, OTIIMYAIONINXCA TONBKO JHC-
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THABA IV. JAHHBIE KBAHTOBOY MEXAHUKH

KPETHBIMH KOJIMYECTBAMH OHEPIHH, HA3BIBACMBIMH €€
crie(pUICCKAMY SHEPIeTHIECKHMH YPOBHIMH.

Ilepexoq OT OXHOro COCTOSHUS K JPYTOMy npen-
cTaBiseT CcODOM HECKOJNBKO TAWHCTBEHHOE SBIICHHE,
OOBITHO HA3BIBAEMOE KKBAHTOBLIM CKAUKOM.

Ho sHeprus -— He €IMHCTBEHHAs XapaKTEPUCTH-
Ka cHCTeMBI. Bo3pMeM CHOBa HAIll MASTHUK -~— TKEIBIN
Hiap, NOABCIIEHHBIN HA NIHYpPE ¢ MOTOJKA, KOTOPBIA MO-
AT BBITOJHATE ABHXKEHHMS Pa3IHIHOro poaa. Ero MoxHO
3aCTAaBHTb KA4aThCs C CEBEPA HA JOT, HIIH C BOCTOKA Ha 3a-
naj, WM B J1000M JPYroM HalpaBlIeHHH, WM MO KPYTY,
W o Hncy. Ho ecini THXOHBKO DyTh HA HIap € Mo-
MOIIbIO MEXOB, TO MOXKHO 3aCTABUTh MAATHUK MOCTENECH-
HO NEPEXOXUTH OT OJHOIO THIA JBIDKCHHS K APYTOMY.

Jina cucremsl Manoro macimra®a OOIBIIMHCTBO
ITHX WIH NOAOOHBIX XapakTEPHCTHK — MBbl HE MOMKEM
BXOQUTb B JICTAIM — H3MEHACTCA NpepbiBUCTO. OHU
«KBaHTYIOTCH» COBEPIICHHO TaK XK€, KaK ¥ YHEPrys.

B pesysbTare, €CiH HEKOTOPOE YHCIO aTOMHBIX
Afep, BKIIOHYAA MX CBHUTY M3 JJICKTPOHOB, HaxOIHTCH
Onu3Ko Apyr K Apyry u obpasyer «CHCTeMY», TO OHH
yXe 1d caMOMY CBOEMY CYHIECTBY CIOCOOHBI IPHHAMATH
JAJIEKO HE BCE TE IPOH3BOJIBHBIE KOHPHUIypailuy, KaKkue
MBI MOJKEM cede npeacTaBHTh. Camasn UX IPUPOJA OCTaB-
JIAEeT UM JUIsT BEIOOpa, XOTA H BECbMa MHOTOHYHCIIEHHY1O,
HO MPEPBIBUCTYIO CEPUIO COCTOSHMUIH'. MBI 0GBIYHO Ha3bI-

' Sl npuBHMAKO BepCHIO, KOTOpas 06bIMHO JaeTcs B HOMymsp-
HEIX H3JIOXKEHHSX M KOTOpas yAOBICTBOPUTCILHA NS HaumeH
HAcTOSIEH UelH, Ho & IPHICPKMBAIOCE TYPHOIO MHEHHS O TEX,
KTO YBEKOBe4HBaeT y/06Hy0 onnbKy. Mcruanas uctopus 2ua-
YUTENEHO CIOKHEE, TAK KaK OHAa BKIioYacT B cebs ciydaiinyro
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YTO TAKOE XH3Hb C TOUKH 3PEHUSA OHIUKH?

BA€M 3TH COCTOSIHUSA YPOBHSIMH DHEPIHH, TaK KaK 3Hep-
THS COCTaBIISET BECHMA BaXKHYIO YacThb XapaKTEPUCTHKH,
Ho Hafo noHATH, 4TO TOJHOE ONUCAHHE CONEPKUT 3Ha-
YHTENBHO OOMNBIIE, YeM TONbKO dHepruio. [lo cymectBy
IpaBHIbHEE IIPEACTABIATh ceb¢ COCTOAHME Kak (yHK-
M0 KOHQUTYpalUU BCEX 9acTHIL.

[lepexon OoT oAHOU U3 TaKMX KOH(PHUI'ypallui K Apy-
ro# — 370 KBaHTOBBIN cka4dok. Ecim BTOpOit KoHHTYpa-
UM COOTBETCTBYeT OGABINAS 3HEPrus («COOTBETCTBYET
Oollee BBICOKHH YPOBEHB»), TO LISl BO3MOXHOCTH NEpE-
XOJa CHCTeMa JI0UDKHA ObITh CHAOMKEHA W3RHE, MO Kpak-
HEHN Mepe, pasHOCTBIO ABYX 3Hepruil. Ha Gonee muskuii
YPOBCHb CHCTEMA MOXET NEpPeHTH CaMONpPOH3BONBHO,
HCTPaTHB H30LITOK 3HEPruH B GOpMe U3NTYUESHNS.

33

Cpenu npepeIBUCTON CEPHHU COCTOA-  MoJteKyabl
HUH NaHHOH CHUCTEMBl aTOMOB Heob#3a-
TEJIbHO, HO BCE K€ MOXKET CYIIECTBOBATh Haubonee HU3-
KU yPOBEHB, IIPeANONaraloui TeCHOE COMMKEeHue S1ep
JpYT C IPYroM. ATOMBI B TaKOM COCTOSHHWH OOpa3syroT
MOJIEKyIy. 3ech ClHeAyeT MOAYCPKHYTh, YTO MOJEKyla
0 HeoOXOMUMOCTH OyAeT MMETb W3BECTHYIO YCTOHYH-
BOCTb; KOHQUTypalis ee He MOXKeT H3IMEHSThCS, 10 Kpai-
HEH Mepe JI0 TeX nop, TI0Ka OHa He OyIeT CHabKeHa U3BHE
Pa3HOCTBIO 3HEPTHH, HeOOXOMMMOH, YTOOBI «HIOIHATH»
MOJEKyRy Ha Onmxaidni, 6o1ee BBICOKHI ypoBeHb. Ta-
KuM 00pa3oM, 3Ta pasHUNA ypoBHEH, MPENCTABIAOILAL

HHICTCPMHAHHPOBAHHOCTD B OTHOIICHHH COCTOAHK A, B KOTOPOM
BaxoAanuTCd CHCTEMaA.
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[JIABA IV. JAHHBIE KBAHTOBOH MEXAHHKH

co0o#i COBEPUICHHO ONPE/IEIeHHY0 BEIIHUHHY, XapaKTe-
PH3YET KOJIHYECTBEHHO CTeNeHb YCTOHIHBOCTH MOJICKY-
abl. Jlanpioe Oyaer BUAHO, KaK TECHO TOT (akT CBA3aH
¢ caMol OCHOBOH KBaHTOBOH TEOPHH, & HMEHHO C JHC-
KPETHOCTBIO CHCTEMBI YPOBHEH.

Sl nosmkeH NMpOCHTh YHTATelds NPUHATL HA BeEpy,
4TO 3T CHCTEMA MJIeH ObLIa IIOHOCTBIO MOATBEPKACHA
JaHHBIMM XMMHH M YTO OHa OiecTsuie omnpaBrana cels
npu OOBSCHEHHH OCHOBHOTO (PaKkTa XUMHYECKOM Ba-
JIEHTHOCTH M MHOTMX J€Tajlel, KacalomuXcsi CTPYKTY-
PBI MOJIEKYJI, JHEPTHH MX CBS3eH, UX YCTOMYHUBOCTH IIPH
pa3UYHBIX TeMIeparypax #u 1. A.. S rosopro o I'eiitnep-
JIoHTOHOBCKOM TEOPHU, KOTOPAS, KAK S CKA3aJ, He MOXKET
OBITE HU3JIOKEHA 3AECh ACTAILHO.

34

Mbl 10mKHBL YROBOJIL- HX yeTOH4YHBOCTD 3aBH-
CTBOBATbCS PpAcCMOTpeHHEM CHT OT TeMIepaTyphl
NyHKTa, Hanboyee HMHTepec-

HOT'O JUIsl HAIIEro OHONIOrMYECKOro BONPOCa, a MMEHHO
— 00 yCTOHYMBOCTH MOJIEKYJ TIpH pa3i4YHBIX TeMile-
parypax. [IpsMeM 111 Hadana, YTO HaIla CHCTEMA aTo-
MOB JCHCTBUTENBHO HAaXOIWICH B COCTOSHHHM Haubonee
HHU3KOH 3Heprun. GU3uK Hazpasl Obl 3TO MOJIEKYIIOH MpH
abCONMIOTHOM Hyle TeMmmepaTypbl. UToOBI NMOAHATH €€
20 GmpKaniero, 6ojee BHICOKOIO COCTOSHHUS WIH ypOB-
Hs, HeoOX0MMO CHAOIUTL €€ ONpeNeNeHHBIM KOJude-
CTBOM JHepruy. Ilpoiue Bcero momeITaThCs 3T0 CAENATH,
«HAarpes» Hamly MoJekyiny. Bel BHOCHTE €€ B YCIOBHS
GoJiee BBICOKOH TeMIEpaTypsl («TeoByio 6aHION), 1Mo-
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YTO TAKOE XKH3Hb C TOYKH 3PEHHUS GUIUKN?

3BOJIAA TAKUM OOpas’oM JPYIHMM CHCTEMaM (aToMaM, MO-
NeKynaM) yaapsaTeca o6 Hee.

B cuny mnonHoM HenpaBWILHOCTH TEILIOBOTO
JBI)KEHHS HET HMKAKOW OTYETIMBOH TeMmmepaTypHOH
IpaHUIlbl, TOCIe KOTOPOH NogbeM Npousoiaer obg3a-
TEeJIbHO U HeMeLJIeHHO. BepHee ckas3aTh, 4TO HpH BCH-
KOH Temnepatype (BhlE abCOTIOTHOrO HyJIS) WMEeTCH
onpeAcneHHas, GoJyplas WIM MEHBIIAf, BEPOATHOCTH
[I0TbeMa Ha HOBBIA ypOBEHB, IPHYEM 3Ta BEPOATHOCTD,
KOHEYHO, YBEIUYHUBACTCS C NMOBLILCHHEM TeMmepary-
pbi. Haunyummi cnocob BbIpasHTh 3Ty BEPOATHOCTH —
3TO YKa3aTh CpeAHEe BPEMS, KOTOPOE CEyeT BBIKATh,
NIOKa HE MPOU30iiAeT NOABEM, TO €CTh YKa3aTh «BpEMS
OMHUAHHSD.

Ilo wuccnegoanmoo M. Ilonameun u E. Bursep/,
«BpPEMS OXHAAHHA» 3aBUCHT NMPEHMYIIECTBEHHO OT OT-
HOLUEHHA ABYX 3HEPruii; oxHa M3 HUX Ta camas JHep-
reruyeckas pasHocTb, Kakas Heo0XoAuMa Ui MoaseMa
(nazoBeM ee W), a Ipyras — XapakTepH3yeT HHTEHCHB-
HOCTB TEILIOBOTO JIBIOKCHHUS IPH NAHHOW TeMIepaType
(0603HaguM depe3 T abConoTHYIO TeMIIEPATypy U uepe3
kT o1y xapaxtepuctuky?). [oHATHO, YTO BEpPOATHOCTH
TIOABEMa Ha HOBBIH YPOBEHb TEM MEHBIIE H, 3HAYHMT,
BpeMs OXujaHuA TeM 0onblie, YeM BhIIIE caM yPOBEHb
B CPaBHEHHMH CO CPEJHCH TEIUIOBOH HSHEpPruecH, HWHaye
roBopsl, dem Bhille otHomenue W:kT. Uro ymusurens-
HO — 3TO HACKOJBKO CHIIBHO BpeMs OXKUAAHUS 3aBUCHT

Y Zeitschrijt fiir Physik, Chemie (A), Haber-Band, s. 439, 1928.
? k— aicnenHo M3BECTHAA KORCTAHTA, Ha3BIBacMas GonsTuMa-
HOBCKO# KOHCTaHTOH; ¥/, kT npencTaBnfioT COBOH CPeAHION KH-
HETHYECKYIO 3HEPrHIO aTOMa T'asa npu remneparype 7.
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TTIABA IV. JAHHBIE. KBAHTOBOM MEXAHHKH

OT CPaBHUTEILHO MAJIBIX M3MEHCHHH oTHOIEHHS WikT.
Hanpumep (no lensOproky): naa W, xotopoe B 30 pa3

1
Oonbuie, yeM k7, BpeMs oxuIaHus OyAeT BCETO iace-

KyHZbI, HO OHO MOBBbIMIAETCT A0 16 Mecsues, koraa W
8 50 pa3 G6onbuie &7, u no 30000 ner, korna W B 60 pas
Gompe k77

35

Moxer ObITb, CTOHT yKa- MaTeMaTHYeCKoOe
3aTh Ha MATEeMaTHYECKOM S3bIKE OTCTYIlJIeHHE
— JUIA TeX 4uTaTesieff, KOMy 3TO
JOCTYITHO —- MPUYHHY TAKOH OIPOMHOMK JYBCTBHTENHHO-
CTH K U3MEHEHUSAM B YPOBHE WIHM Temiieparype u noba-
BUTH HECKONBKO (PU3NUECKUX 3aMEUaHHii IOA0OHOr0 XKe
pona. IlpuumHa 9yBCTBHUTENBHOCTH B TOM, YTO BpeMs
OXKHAAHHS, HA30BEM €rO0 f, 3aBUCHUT OT OTHOIeHUus W.kT
KaK cTencHHas GYHKIHA, TO eCTh ¢ = 1e"/*,

Tlpu sToM T — HeKoTopass Majast KOHCTAaHTa TO-
psagka 107" mnm 107" cexynnpl. Tak BOT, 31a cTeneHHas
¢bynkuus He cnydaiiHas ocobeHnocTs. OHA CHOBA H CHO-
BA MIOBTOPSCTCA B CTATHCTHYECKOH TeOpHHM Teruia, o0pa-
3ys Kak Obl €€ CTHHHON XpeleT. 3T0 — Mepa HeBeposAT-
HOCTH TOI'0, YTO KOJIMYECTBO 3HEPTHH, paBHOe W, MOXeT
CilyyalHO coOpaThCS B HEKOTOPOH ONPEHEIeHHOH JacTu
CHCTEMbI, H HMEHHO 3Ta HEBEPOSTHOCTb BO3PACTACT TaK
CHMJIBHO, KOTAa TpeGyeTcs MHOIOKpATHOE NpEBBIICHHE
cpeaHei sneprum k7.

' Jins roro, 4roGsl apeononers nopor . — Hpum. nep.
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YTO TAKOE XH3Hb C TOYKH 3PEHHS @H3HKH?

HedictButensno, W= 30kT (npumMep, npuBEXCHHBIH
BBILIE) YiKe KpaiiHe peakuil cnyyail. To, 4To 3TO He BeneT

1
elle K OYECHb NOJNIOMY BPEMEHHU OXHUZaHMS (TONbKO m

CEKYHIIBI B HallleM IpuMepe), 00bACHAETCS, KOHSYHO, Ma-
JIOH BEIMYMHOH MHOKHUTENA T.

OTOT MHOKHUTENb MMeeT (u3nyeckui cMeica. Ero
BEITHYHHA COOTBETCTBYET IOPAAKY Mepruoaa KoueOaHuH,
BCE BpEMs NPOHCXOAALIMX B cucTeMe. Bui mMorim Obl,
BOOOLIE TOBOpA, CKa3aTh: ITOT MHOKHTE/Ib 0003HAYAET,
4TO BEePOSTHOCTh HAKOIUICHUS TpeOyeMoH BemMunuHbl W,
XOTs ¥ O4€Hb Maja, MOBTOPACTCS CHOBA W CHOBA «IIPH
KaXI0H Bubpauun», T. €. okoa0 10 uan 10" pas B reue-
HUE KaXIOH CeKyHIbI.

36

Ilpennaras ata cooOpaxe- Ilepsoe yrounenme
HHA KaK TEOpHI) YCTOHYUBOCTH
MOJIEKY], Mbl MOJYAIMBO IPHHSAIM, YTO KBAHTOBBI
CKa4oK, Ha3bIBAEMbIH HAMHU «IIOABEMOM», BEIAET €CIH
HE K NONHOW JAE3MHTErpaluu, TO, MO KpailHel Mepe,
K CYWIECTBEHHO HMHOH KOH(QHWIypallHM TeX XK€ CaMbIX
aTOMOB — K M30MEpHOH MONeKyse, kaK CKa3an Obl XH-
MHK, TO €CTh K MOJIEKYJIE, COCTOAINCH U3 TEX JKE CaMbIX
aTOMOB, HO B JIPYTOM paclONOKEHHH (B MPHIOKECHHH
K OHMOJIOrHH 3TO MOXET MPENCTaBIATh HOBYIO «aJLICNIbY
TOTO K€ CAMOr0 «JIOKyCa», & KBAHTOBBIH CKa4OK OynaeT
COOTBETCTBOBATH MYTAIIUH).

Yrolpl COrmacuTeCss ¢ TakOH MHTEpHIpETAalMeEH,
B HAIlleM W3/I0KEHUM MOJDKHBI OBITH HCIPABJICHBI ABA
ITyHKTA, KOTOPHIE 1 HAMEPEHHO YIPOCTH, JKeJlas CAenaThb
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IJIABA 1V, JAHHBIE KBAHTOBOH MEXAHHKH

u3noxkeHue 6osee NOHATHRIM. Ha OCHOBaHMHM CKa3aHHO-
IO MHOW BBIIUE MOXHO OBLJIO OBl TOXYMaTh, YTO TONBKO
Ha CaMOM HM3LIEM YPOBHE Haula Ipylnia aToMoB o0pa-
3yeT TO, YTO MBI Ha3bIBACM MOJIEKYJION, ¥ 4TO faxe Oiu-
Kammi 6o1ee BHICOKHH YPOBEHD YKe ABISETCA «YEM-TO
apyrum». Ho 210 e Tak. B peficTBuTensHOCTH 3a ca-
MbBIM HH3KHM YPOBHEM CJIEAyeT I'yCTas CEpHs YpOBHEH,
HE CBS3aHHBIX C KAKHM-THOO 3aMETHBIM H3MEHEHHEM
KOH(HI'ypalliy B LEJIOM, HO TOJNIBKO COOTBETCTBYIOIIMX
TEM MAaJbIM BHOpaIUsIM CpEiy aTOMOB, O KOTOPBIX ObLIO
ynoMsHyTO B § 35. OHu (311 BUOpaIuK) TAKKe «KBaHTY-
H0TCS», HO CO CPABHHUTENBHO MABIMH CKa4uKaM¥ OT OJiHO-
ro ypoBHs k apyromy. CnenoBaTenbHo, yAapbl 4acTHI[
«TEeTIOBOH OaHW» MOryT OBITH AOCTATOYHBIMH, YTOOBI
HEpPEBOANTL MONEKYJTY Ha 3TH YPOBHH yXe€ NpH BeCbMa
HH3KOH TeMneparype. Eciy Monekyna mpeacraBiser co-
6ol pacTAHYTYIO CTPYKTYPY, BBl MOXKETE BOOOPA3UTh 3TH
BUOpalM¥ B BHIE BBICOKOYACTOTHHIX 3BYKOBBIX BOJIH,
HepeceKarmux MONEKyNny, He NPHUYMHAA e HHUKAKOro
Bpeja.

Taxum 00pa3oM, nepBOE YTOYHEHHE HE OCOOEHHO
cepbe3H9. MBI IOMXKHBI IpeHeOpedb «TOHKOH BHOpanu-
OHHOH CTPYKTYpoOil» B cxeMe ypoBHed. TepMuH «cie-
AyIOIHi, 6oJiee BBHICOKMA YPOBEHB» HAXO INOHUMATH
KaK Tako# clenyomuil ypoBeHb, KaKOH COOTBETCTBYET
M3BECTHOMY M3MEHEHHIO KOH(DUTYpalyH.

37

Bropoe yrtouneHue o0Bsic- Bropoe yrounenue
HHUThH 3HAYMTEIIBHO TPyJHEE MOTO-
My, 4TO OHO KacaeTcs HEKOTOPBIX
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YTO TAKOE XKH3HE C TOYKU 3PEHUA OHIUKH?

BECbMa BAXHbIX, HO JOBOIBHO CIOXKHBIX 0coOeHHOCTEH
CXeMpl MHATEpECYIONMX HaC pasnmyHbIX ypoBHed. CBo-
OoaHbI# MEepexol 0T OJHOIO U3 HHX K IXPYTOMY MOXeET
OBITh 3aTPyAHEH COBEPIICHHO HE3aBHCUMO OT MOTPeOHOM
JOTIONTHUTENILHON SHEPruy; B NIEHCTBHTEIBHOCTH 3aTPy /-
HEHHe He HCKII0UAaeTCs Jaxe [Py nepexo/e ot Gonee BbI-
COKOT0 K Ooliee HU3KOMY YPOBHIO.

Haunem ¢ smmupuueckux ¢axToB. XHMHKY H3-
BECTHO, YTO OJHA W Ta e I'pynna aToMoB Iipu obpaso-
BaHHH MOJIEKYJI MOXET OOBETHHHTLCS OojIee YeM OfHUM
criocoboM. Takpe MONEKYJIbI Ha3BIBAIOTCS U30MEPHBIMA
(«cocTOAmMMH U3 TEX KE 9acTel»; I 00¢ = TOT Ke, UEPOS
= gacTh). M30Mepus He UCKIIOUeHHe, OHA SBIIIETCA mpa-
BWIOM. HYem GoJjibitie MoJieKyna, TeM 0oJipie OKasbiBa-
eTcs BO3MOXHBIX m3oMepoB. Ha puc. 11 nokasan opgun
U3 NpOCTeHIIMX cliyyaeB — JBa M30MEpa MPOIMMIOBO-
r'o alKoroJs, CoCTosLlye Kaxasii u3 3 yriaepogos (C),
8 Bonoponos (H), 1 xkucsopona (O). Kucnopoa moxer
ObITh pacrioiokeH (BCTaB-

H H H
‘ | ] J€H) MeXay T0bIM BOZOPO-
H—C—C—C—0—H JI0M H COCSIHUM YIICPOAOM.
‘ ? ] Ho Tonpko B aByXx ciyyasx,
H H H NIOKA3aHHBIX HA HALLIEM pHU-
H CYHKE, IOJY4arwTCs pasHbIe
l BeniecTsa. Y1 oHM JeHCTBH-
I"]{ I]{ }[I TeNbHO pasHble. Bee ux du-
H—C—C—C—H 3U4ECKHE ¥ XUMHYECKHE KOH-
I | CTaHTBI SICHO Pa3THYATCS.
H H H Tax e pa3snu4HbI ¥ BX JHEP-
Puc. 11. ]Isa n3omepa npo- THH, — OHH IPEACTABIAOT
MHACBOIO ANKOrons, coboi «pas3jIn4HbBIC YPOBHH?.
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IVIABA 1V, JAHHBIE KBAHTOBOW MEXAHMKY

3amedarenen TOT (akT, 4TO 00e MOJNEKYJIbl BeCh-
Ma yCTOHYUBEL, — 06¢e BeAyT ceds Tak, KaK ecny Obl OHH
OBbLITH «HIWKHHM YpoBHeM». CaMONIPOH3BOSIBHBIX IEPEX0-
JIOB OT OAHOI'O COCTOSIHUS K APyroMy He ObIBaeT.
[lpyauHa 37eck Ta, MTO OTH [BE€ KOH(HIypaIuu
He ABJBIIOTCA coceqHuMM. [lepexon oT OnHOH K Ipyroi
MOET [IPOUCXOIHUTH TOJIBKO Yepe3 MPOMENYTOYHBIE KOH-
durypammu ¢ Gosee BHICOKOH 3Heprue, yeM y Kamaon
u3 3THX 1ByX. ['oBOps rpy0o, Kucnopon AomKeH ObITh U3~
BJICYEH U3 OAHOIO TIOJIOKEHHUS M BCTABNECH B JAPYyroe (Ho-
Boe). [To-BnanMoMmy, He CYLLECTBYET crocoba caenarh 310,
He NIPoX0As KOH(HUrypalHil cO 3HAYHTEIIBHO OOMee BhICO-
KHAMU YPOBHAMM 3Hepru., [on0xende uHOra HaIVIAHO
u3obpaxaercs Tak, kak Ha puc. 12, roe / n 2 — sTo ngBa
n30Mepa, 3 — «IIOpor» MeXITy HUMH M [BE CTPEJIKH I10-
Ka3bIBaIOT «ITOABECMBI», TO €CTh BEIUYHHBI DHEPTHH, He-
00xoniMOH, 4T0GbI MPOU3OIIEN MEPEXO] OT COCTOSHUS |
K COCTOSIHHIO 2 WIH OT COCTOSIHUS 2 K COCTOSHUIO /.
Teneps MBI MOXKEM CAENATh «BTOPOE YTOYHEHHEY,
CBOJIIIEECS K TOMY, 4TO B IPUMECHEHHH K GHOJIOTHH HAC
OyyT HHTEPECOBaTh MEPEXOIBI TONBKO TAKOTO «H30MEep-
HOTO» THna. FIMEHHO X MBI M NOAPa3syMEBalH, KOria
o0BsicHANK «ycroituuBocTE» B §§ 33-35. «KBanTOBHIH
CKaJoK», HMEBIIMHCS HAaMH B BHAY, — 3TO IEPEXONX
OT OIHOW OTHOCHTENIBHO YCTOMIMBOH MONEKY ST PHOH KOH-
(pHrypanuu x Apyroil. JHEprus, HeoOGxoaumMas I nepe-
xona (BennyyHa, obo3Havaemag W), B IeHCTBUTENBHOCTH
SBISETCA HE Pa3HOCTBIO YPOBHEH, a CTYNEHBKOI OT HC-
XOZHOI0 YPOBHS J0 nopora (CM. cTpenkH Ha puc. [2).
Ilepexonsl 6e3 mopora Mexay HCXOMHBIM H KO-
HEYHBIM COCTOSHHSMH COBEPHICHHO HE NpeACTaBIAIOT
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YTO TAKOE JKH3Hb C TOYKM 3PEHHA GUIHKH?

HHTEpeca, U HE TOJIBKO HPUMEHHTEIbHO K OHOJIOTHH.
OHu AeHCTBHTENBHO HUYETO HE MEHSKT B XUMHYECKOH
yCTOMUHBOCTH MOJIeKy:1. [Todemy? OHH He AaioT npoxoi-
KHUTEIBHOTO dhdeKTa 1 0cTarTCA He3aMeyeHHbIMU. 60
KOT/1a OHM [IPOUCXOMAT, TO 32 HUMH [TOYTH HEMEMJICHHO
cjleAyeT BO3BpPAlICHUE B HCXOHOE COCTOSHHUE, MOCKOIb-
Ky HHUYTO He NPensTCTByeT TAKOMY BO3BpAllEHHUIO.

-—_— -

Puc. 12. DHepreTHYECKHi HOPOT 3 MEX /Ty H30MeD-
HBIMH yporasm# [ 1 2. CTPEAKH YKa3bIBAIOT M-
HHMYM 3HEpruy, Tpedyrolleics 1as nepexona.
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FTTABA V

OBCYXKJEHUE U ITPOBEPKA
MOJIEJIA AEJIBBPIOKA

Sane sicut lux seipsam et tenebras
manifestat, sic veritas norma sut
et falsi est.
Spinoza,
Ethica, P. I1, Prop. 43'.

38

Hsnoxenuote  ¢akrtei OOmian xapTuHa cTpo-
JAOT O4YCHb TPOCTOH OTBET €HHS HACJIeJCTBEHHOIO
Ha BONPOC O TOM, CIOCOO- BelecTBa
HBbl JM 3TH CTPYKTYpbl, CO-

CTOSIIIIME M3 CPABHUTEILHO HCMHOTMX aTOMOB, B TeHe-
HHE JOJTHX MCPUOJOB MPOTUBOCTONTH HAPYIIAIOMIEMY
BIMSHHIO TCIUIOBOTO JBHIKCHMS, HCIPEPHIBHO BO3ACH-
CTBYIOILICIO Ha HACICACTBEHHOE BeuiecTBO? Ml npH-
MEM, YTO 1O CBOCH CTPYKTYpe I'eH SBNFETCA IMraHTCKOMN
MOJICKYJIOH, KOTOpas crioco0Ha TONbKO K IPEepPBIBUCTHIM
U3MEHCHHAM, CBOISIILIMCS K NIEPECTAHOBKE aTOMOB C 00-
pasoBaHMEM H30MEpHOIt® Monekynbl. [TepectanoBka Mo-

" HelCTBHTEABHO, KAaK CBET OOHAPYKUBAET ¥ caMoro cebs
OKPYXAICILYIO ThMY, TAK H HCTHHA €CTh MEPHIIO U caMol cebst i
M. — Crunosa, ITuka, 4. 11, Teop. 43.

* JIns ynoBersa s MpOAOIKAI0 Ha3bIBATH ITO 30MEPHBIM MCpe-
XOIOM, XOT4 ObLTO Obl HEMEMOCTHI0 UCKAKUYAThL BOZMOKHOCTE
kakoro-inbo obmena ¢ oxpyxarouelt cpeoit.

101



YTO TAKOE KH3Hb C TOMKH 3PEHHSA ®H3IHKH?

)KE€T KOCHYThCS HEOOMbILIOH YacFd TeHa, U BO3MOXHO
OTPOMHOE KOIHMYECTBO TAKUX Pa3UYHBIX NEPECTAHOBOK.
DHepreTHYeCKUe MOPOrH, OTACIAIOIME TaHHYIO KOH(H-
Iypaluio OT JIOOBIX BO3MOXKHBIX M30MEPHBIX, IOJKHBI
OBITH TOCTATOYHO BBICOKHM (CPaBHMTENIBLHO CO CpeaHei
TEIJIOBOH 3HEprueH atoma), 4toObl CAEIaTh NEPEXOIbI
peaK¥MH COOBITUSIMI. DTH peAKHe coORTUS MBI OyaeM
OTOXAECTBASATH CO CNOHTAHHBIMH MYTaLUSIMU.

[Mocnenyroute yacTu 3TOH riaaBel OYAYT MOCBS-
LIeHHI poBepke 001l KapTUHEI TeHa u MyTaluy (pas-
paboTaHHOW, FnaBHBIM 00pa3oM, HeMenkuM (Gu3HKOM
M. HenpOproxoM) nyTeM AETANBHOTO CpaBHEHWs 3TOM
KapTHHBE ¢ FeHeTNYecKuMH (hakTamu. OAHAKO mepen
3THM CHEAYET CACHaTh HEKOTOPhIC 3aMEUYaHHA 110 TOBOXY
OCHOB M 0011ero xapaxkrepa 31oil Teopum.

39

Tax a4 yX HE0OX0AMMO YHHKAJLHOCTH ITOH
ObIIO 11 pelleHHs OHOJIOrU- KAPTHHBI
YeCKOro BOIPOCAa AOKanbiBaTh-
cst 1o riybovaimnX KOpHe#d ¥ 000CHOBHIBATH KAPTHHY
KBaHTOBOM Mexanukoil? [1peanonoxeHne, 4To reH — 310
MOJISKYJIa, ABJSAETCS CErO/HA, CMEIO CKa3aTh, 00IMM Me-
croM. Tonbko HeMHOTHE OHOIIOTH, KaK 3HAKOMBIE ¢ KBaH-
TOBOH TEOPHEH, TaK U HE 3HAKOMBIE, HE COTJIACHIINCH ObI
¢ atuM. B § 30 MBI OoTBaXXHIVCH BJIOXKHTB 3TO MPEATNO-
JIOXKEHHUE B YCTa MOKBAHTOBOTO (PH3UKA KAK CUHCTBEH-
HOE 000CHOBaHHOE HCTOJIKOBaHE HAOMIONAIOLIEr0Cs Ho-
crogucTBa. [locnenyromue coobpakeHHs OTHOCUTEIBHO
H30MEPHH, JHEPreTUYECKOro Mopora, BaXKHeiied pomm
oTHOWEHUs W:kT B ONpeieicHUN BEPOSTHOCTH M30Mep-
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TUVIABA V. OBCYKJEHHE U [TPOBEPKA MOAEJIH JEJIBEPIOKA

HBIX [EPEX00B, — BCE 3TO MOI0 ObITH BEIMKOJIEIHO
BBE/IEHO HAa YHCTO 3MITUPHIESCKOM OCHOBAHUH M, BO BCS-
KOM ciiy4ae, 6e3 MpUBICUCHUS MMEHHO KBaHTOBOH Teo-
pud. IToyeMy ke st Tak YNOPHO HACTAHBAJ HA TOUKE 3pe-
HHMS KBaHTOBOW MEXaHMKM, XOTA (aKTHUECKW M He Opul
B COCTOSIHMM CJIE/IATh €€ SCHOM B 3TOW MajieHbKO#M KHure
¥ MOT' OMEHb HaX0OECTh MHOTUM YHTATEIIAM?

Kpanropas MexaHuka npencrasiusier cobol nepsoe
TEOPETUYECKOE TIOCTPOCHUE, OOBACHSAIONIEE HA OCHOBE
VCXOMHBIX MPHHIANOB BCE BUAp 00bEANHEHMI aTOMOB,
NEeHCTBUTENBHO BCTpevarolyecs: B npupozae. I'ekmiep-
JIOHIOHOBCKOE TMPENCTABICHHE O CBI3H COCTABIACT
eIMHCTBCHHYIO B CBOEM POJE, CBOCOOPa3HYIO YepTy Teo-
pMH, OTHIOAb HE BLIAYMAaHHYIO IS Lefeit 0ObACHEHHA
XMMIYECKoro cpoacrsa. OHO (3T0 mpencTaBieHNe) Bhl-
Tekaer camo coboif ype3BRIYaliHO UHTEPECHBIM W Y-
BUTEIBHBEIM 00pa3oM, W HAac BBLIHYXJAIOT K HEMY CO-
BEpIeHHO MHbIE coobpaxenus. Oka3zpiBaeTcs, UTO OHO
TOYHO COOTBETCTBYET (pakTaM, HaOMIONAECMBIM B XHMHH
M, KaK f CKa3aJ, COCTaBJIfAeT HACTONBKO YHHKAIBHYIO
U MPUTOM XOPOIIO MOHATYIO YEPTY TEOPHH, YTO MOXKHO
C JIOCTaTOYHOH YBEPEHHOCTHIO YTBEPXKATh: «TaKasd Belllb
He MOXeT CIyYUTLCS CHOBa» B JalbHEMIIeM pa3BUTHH
KBaHTOBOM Teopuu .

CrnenoBaTenbHO, MBI MOXKEM CNIOKOHHO NpPU3HATD,
YTO HET /IPYTOi BO3MOXKHOCTH [IOMMMO MOJEKYJISIPHOTO
NpECTaBICHAS O HAcJIeACTBEHHOM Belectse. Birys-
Ibl COBPEMEHHOM (PHM3UKH HE OCTaBISIOT NPYTrUX NyTed

! ABTOp 3THM, [10-BUAMMOMY, XOYET CKA3aTh, 4T0 JAHHOE Mped-
CTABJICHUE HE MOKET ObITH CHOBA 3aMEHEHO JIPYTHM B anbHel-
IeM Pa3BUTHH KBAHTOBOH Teopuu. — [Ipum. nep.
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YTO TAKOE XKI3Hb C TOYKH IPEHHA ®HINKU?

IUIT TIOHMMAaHHA ero NocTosHCTBAa. Ecnm Obl mpencras-
nenns JlenbOpioka oka3ajluch 'HECOCTOATE/NbHBIMY, HaM
NPHUILIOCH ObI OCTaBUTh AATbHEHINNE MONBITKA. 37O Hep-~
BBIA NIYHKT, KOTOPBIA A X049y OTMETUTb.

40

Ho mMoxno 3agate Bo- Hexoropble Ttpagumm-
Npoc: AEHCTBUTENLHO N OHHBIE 3a0/1yKIeHHA
KpOME MONEKyNl HeT APYTruX
YCTOMYMBBIX CTPYKTYp, COCTOSHMX K3 aromos? Paz-
Be, HalpuMep, 30/0Tas MOHETA, norpebeHHas B MOTHIIC
Ha HECKOJIBKO THICAYEICTHH, HE COXpaHAET YePT NOpTpe-
Ta, BHIYEKAHCHHOTO Ha HEH? ITO BEPHO, YTO MOHETA CO-
CTOWT M3 OPOMHOT0O KOJHYECTBA aTOMOB, HO, KOHEYHO,
MBI He CKJIOHHBI B JAHHOM CITy4a€ [IPUMNHCHIBATH IPOCTOE
coxpaHeHne GopMbl cTaTHCTHKE OonbHx yuces. To xe
caMmoe 3aMeyaHue NPUMEHUMO K U3SIHO 0QOpMIECHHOH
rpynmne KpHCTaIOB, KOTOPYI0 MBI HaXOOUM BKITIOYEH-
HO¥ B rOpHYIO NOPOY, IJI€ OHA A0JKHA ObLIa 0CTaBaThCS
6e3 U3MCHEHNUS B TEUCHHE Ie0OTHIECKHX MEPUIOIOB.

310 BEAET HAC KO BTOPOMY ITyHKTY, KOTOpPbIi A X0uy
paspacHUTh. Cilydan MOJIEKynbl, TBEPAOTO Tela U KpH-
cTajna B NeHCTBHTENBHOCTH He CTOMb pa3nvyHeL. B cae-
T€ COBPEMEHHOTO 3HaHHA OHY B CYIIHOCTY OKa3bIBAIOTCH
ogHuM H teM xe. K coxkanesnio, mxonsHoe 00y4eHve
HOANCPXKUBAET HEKOTOPHIE TPAAUIHOHHBIE B3TIIAIBI, YXKE
MHOTO JIET KaK YCTapeBIlHe W 3aTpyIHSIOMIVE MOHMMa-
HUE NCHACTBHTENBHOIO NOJ0XKEHHS BEILIEH.

B camom aene, TO, YTO MbI YYHJIH B IHKOIE OTHOCH-
TEIBHO MOJIEKYJ, BOBCE HE JaeT NMPEICTABICHHA O TOM,
4TO OHM ropasfo 0ojee CPOAHN TBEPAOMY COCTOSHUIO,
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IJIABA V. OBCYKJIEHHE ¥ TIPOBEPKA MOJEJH AEJNLEPIOKA

4eM XKHMIKOMY ¥ razooopasHoMy. Haobopot, Hac yuwmnu
TIIATENFHO MPOBOIUTL PasivyHe MEXAY GU3HYECKHM
N3MeHCHUEM, NOAOOHBIM IUIABJIEHHI0 WIH UCHApeHHIO,
B KOTOPOM BCE MOJIEKYJ/IbI COXPAHAOTCS (TaK, HANpHMep,
&JIKOroNlb, HE3aBHCHMO OT TOI'O, TBEPA JIH OH, JKHAIOK
MM Ta3000pa3eH, — COCTOMUT M3 TEX XKE CaMbIX MOJIEKY
C,H0), n XMMHYECKUM H3MEHEHHMEM, HANPUMED, CTOpa-
HUEM AJIKOTroJIsl,

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

rA¢ MOJICKYJIA ajfKOTOJIS M TPH KHCIIOPOXHBIX MOJIEKYIbI
HOABEPraioTcs nepecTpoiike ¥ 00pa3yroT JBe MONEKYJIBI
YTJIEKACIOTO Ta3a B TPH MONEKYJIBI BOJBL.

OTHOCHUTENBHO KPUCTAILUIOB HAC YUY, YTO OHH 00-
Pas’yIoT TPEXMEPHYIO IIEPHOIHUCCKYIO pelleTKy. B aToi
pelleTKe MHOTAa BO3MOXKHO PACHO3HATh CTPYKTYpPY €IH-
HMYHOH MOJIEKYJIbl, KaK, HanpuMep, B ciIydae ankorojs
1 GONBLIVHCTBA OPraHUYECKHX COCAVHEHMH. B apyrux
KpYCTALIaX, HanpuMep B kameHHoii comu (NaCl), mooe-
kynsl NaCl He MOTyT ObITh ACHO OTTPaHHYEHEI, TOTOMY
qT0 Kaxabiii atoM Na cHMMETpUYHO OKPYIKEH IUECTbIO
atomamu Cl n HaoOGopoT, Tak YTO CTAHOBUTCA MOYTH
yCADBHOCTBIO MOMBITKA PAaccMaTpuBaTh OMNPEACICHHbBIC
Hapsl aTOMOB KaK COCTaBILIIONINeE OJIHY MosteKyiry. Hako-
Hell, HaM TOBOPHIIM, YTO TBEPHOE TEI0 MOXKET ObITH N100
KPHCTAJLTNYECKUM, JTMO0 HET, U B HOCICIHEM CIIYYAE MBI
HA3BIBAEM €10 aMOPQHLIM.

41

A, npaBna, He cran Ol ro- PasaH4HbIE  «CO-
BOPUTH, YTO BCE 3TH yTBEDXKHc- CTOSHUA» MATePHH
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YTO TAKOE XKH3Hb C TOUKH 3PEHHAS PU3UKHU?

HHSl ¥ ONPEIEICHHS COBEPIICHHO HEBEpHBIL. [[1a ImpakTu-
YeCKHMX HeAcH oHM WHOraa nmole3dpl. Ho B oTHomeHwn
HCTHHHOM CTPYKTYpPHl MaTepHH I'DAHHULBI JOJUKHE OBITh
HPOBEICHBI COBEPIIIEHHO HHBIM 00pazoM. OcHoBHOE pas-
JIYHE JISKAT MEXKLY IBYMSI CTPOUKAMH Clieaylome cxe-
MBI «YPaBHEHHI»:

MOJICKYJIa = TBEpPIOe TeIO = KPUCTAIL
ra3 = XUAKOCTh = aMOp{pHOe TeJIo.

MBI 1ODKHBI KpaTKO NOSCHUTDL 3TH yTBEPKICHHU:. Tak Ha-
3bIBAEMBIE aMOp(HBIE TBEPRBIC Te1a B ACHCTBUTEILHOCTH
OKa3biBaroTcs 60 He aMmopdHBIME, MO0 HE TBEPABIMH.
B «amop®hHBIX» BONOKHAX JPEBECHOTO YIS ¢ HOMOIIBIO
X-nydeH ObUIM OTKPBITHI PYyIUMEHTapHBIE CTPYKTYpPbI
KpucTaioB rpadura. Takum 00pa3oM, ApeBeCHbIH YTOIIb
OKAa3BIBACTCA TBEPIBIM, HO TAKXKE M KPHCTAUIMYECKUM
tenoM. Korna Mbl He HAXOIHM KPHCTALIHYECKONH CTPYK-
TYpPbl, MBI OJDKHBI PaccMaTpHBaTh TENMO KaK JKHAKOCTD
C OY€Hb BBICOKOH «BA3KOCTHIO» (BHYTPECHHHUM TPEHHEM).
o OTCYTCTBHIO y TaKOTO BEIIECTBA ONPE/ICICHHON TEM-
nepaTypbl IUTABICHUS M CKPHITOH TEIUIOTHI IUIABACHMS
JIeTKO OOHApYKUBAETCS, YTO OHO HE MPHUHAMICHKUT K Ha-
CTOSIIIVIM TBEpABIM TeiaM. [lpu HarpeBanuy oHO mocTe-
HEeHHO pasMsirgaercs ¥ 6e3 pe3koro rnmepexoaa npespamia-
€TCsl B JKUAKOCTb. Sl BCOOMHMHAKO, YTO B KOHLE HEpPBOH
Benuxol Bolinel HaMm B Bere Boimasand, B KkadecTse 3a-
MEHHUTeNsS Kogde, BElecTBo, nmoxoxee Ha acgansT. OHo
OBIO CTONL TBEPNO, YTO IS TOro, 4roOnl pa3pyOuTh
HeOONbINIOH KUpUMYHK Ha KYCKH, TpeboBanoch 10J10TO
WNA TOMOPWK, M TOTJa OOHApYKUBAJICA TNIAHIECBHUTHIH,
pakoBUCTHIH pazioM. OHAKO C TEUEHHEM BPEMEHH OHO
Belo cebs Kak XKMIOKOCTh, TUIOTHO 3AMOJIHAS HIDKHIOK
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TJIABA V. OBCYIKAEHHE W IPOBEPKA MOAEAN JEJALBPIOKA

YacTh COCYNQ, I'/i€ Bbi MMEIN HEOCTOPOYKHOCTh OCTABHTH
€ro Ha napy IHek.

HenpepbBHOCTB ra3000pa3HOro M XHIKOro COCTON-
HMS — XOpOIIO M3BECTHBIA (akT. Bel MoxxeTe nepeBecTH
B XHAKOCTb KaXJbIA ra3 6e3 pe3koro nepexopma, usdpar
OyTh «B 00XOm» TaK Ha3bIBACMON KPWUTUUECKOW TOUKH.
Ho mbi 316k He Gynem yriybisTeest B 3TOT BONIPOC.

42

Msi pazobpanu Taxum o0pa- Pasjinuue, KoTopoe
30M B NPHUBEICHHOHN BHIIIC CXxeMe JeliCTBHTENbHO CY-
BCE, 33 MCKIIOYECHHEM IVIABHOIO, INECTBEHHO
a 3TO IMAaBHOE 3aKJII0YAETCS B TOM,
4T0 MBI XOTUM pacCMarpyBath MONEKYIy Kak TBEPIOE
TEN0 = KPUCTAILL.

OcHoBaHMEM JUTSA 3TOTO CIYIKHUT TO, UTO aTOMBI, 00-
pasyoomme Monekyay, OyeT Iu HX MHOTO WM MaJIo, coe-
JAVHEHBI CHJIAMY TOYHO TaKoH ke MPUpOoAkl, KaK U MHOTO-
YVICJICHHBIE aTOMBI, U3 KOTOPHIX MOCTPOCHO HACTOSAILEE
TBEPAOE TENO, KpHCTaUL. Monexyna obnanaet Takom ke
TBEPJOCTBIO CTPYKTYPBI, Kak M KpucTAUL. Bcnomawre,
YTO U8 3TOH XKe caMOM TBEPAOCTH MBI HCXOAUM B 00b-
SACHEHWY NOCTOSHCTBA reHal

JIGHCTBHTEILHO BAXHO B CTPYKTYpE MATEPUH, CBA-
3aHbl M MEXIY coboii atoMer I'eliTnep-JIoH0HOBCKUMHU
CHJIAMH, OIPENeNAIMHMHI CTabMIbHOCTh KPUCTAIIYE-
CKOH CTPYKTYDBI, wii HET. B TBepioM Tene u B MoJIeKyJie
OHH cBsi3aHbl. B rase, cocrosuieM u3 e JHHUMHBIX aTOMOB
(ranpuMep B PTYTHBIX fapax), HeT. B rase, cocrosiuem
13 MONEKYJ1, aTOMBI TOJOOHBIM 00pa3oM CBSI3aHbI TOILKO
BHYTPY MOJIEKYIL.
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YTO TAKOE XKN3Hb C TOUKH 3PEHHA OH3UKNA?

43

ManeHbKy o MOJIEKYITy MOXK- ANepHOARYECKoe
HO HAa3BaTh «33apOIBILIIEM TBEPHO- TBEpAOe Tello
ro Tenap. Mcxoas w3 takoro Ma-
JICHBKOTO TBEPAOTO 3apOJbINIa, OYCBHIAHO, BO3MOXHO
OpeACTaBUTe cebe [Ba pasmMYHBIX HyTH [OCTPOSHUS
Bce Ooapmmx u Gombmimx accoymamuid. OpuH — 370
CpaBHUTENBHO OAHOOOpasHbIH yTh NOBTOPCHUS CHOBA
M CHOBA OJTHO¥H M TOW K€ CTPYKTYpPHI B TPEX HanpapicHH-
ax. TakuM myTeM pacteT Kpuctami Pa3 nepuoxuyHoCcTh
YCTaHOBWIACH, TO YKE HeT OmNpejcieHHOH T'paHHIb]
U pasMepa Takoro arperara. Jpyroil nyts — 310 HO-
CTpoeHHC Bce Gosiee M fonice YBEIMYMBAIONIErocs arpe-
rara 6e3 CKy4YHOro MEXaHH3Ma MOBTOPEHUA. DTO Ciryyal
Bce Oosiee W Gonee COXKHON OpraHuveckod MOJIEKYIIhI,
B KOTOPO#l KX bIH aToM, Kax/Jas rpynna aToMOB Urpaer
MHAUBUAYAIBHYIO POJIb, HE BIIOJHE PABHO3ZHAYHYIO POSIN
JPYTHX aTOMOB U [PYIIIL. Mbl MOKEM COBEPIIEHHO TOYHO
Ha3BaTh 3T0 00pa3zoBaHye anepHOAMIECKIM KPUCTAILIOM
WM TBEPJBIM TCIIOM WM BBIPA3UTh HAIlly THIIOTE3Y CJIOBA-
Mu: MEI mosiaraeM, YTo reH Win, MOXeT OBITh, 1IEJ10€ XPo-
MOCOMHOE€ BOJIOKHO' IpencTaBiieT cofo0 anepuoguye-
CKO€ TBEPJIOEC TEJIO.

44
Yacro cnpamusany, Pa3sHooOpasnoe coaep-
KaKk Takad KpollcYHas uva- IKaHHe, CIKATOE B MH-
CTHYKA BEIIeCTBA — AP0 HMATIOPHBIA AP

' To, 9T0 0HO OTIMYAETCA BHICOKOH rHOKOCTBIO, HE MOKET CIY-
JKHTH BO3PAKCHHCM, TAKOBA KE ¥ TOHKAX MEIHAS TIPOBOJIOKA.
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TIABA V. OBCYHIEHHE YN TPOBEPKA MO/JIEJH JEJIBBPIOKA

OILTOJOTBOPEHHOTO siHa — MOXKET BMECTUTH CJIOKHBIH
mnpoBanbHEI KOA, BKIOYAOMHKE B cebs Bce Oymy-
Oree passuTve opraHu3Ma? Xopomio yrnopsgoueHHOE
00beAMHEHHE aTOMOB, HAAEIEHHOE OCTATOUHOM yCTOM-
YUBOCTRIO /ISl JUTMTENBHOIO COXPAHEHUS CBOCH ynops-
JOYEHHOCTH, NPENCTABIAETCS €IUHCTBEHHO MBICIUMOM
MaTepHalibHOH CTPYKTYpOH, B KOTOpOH pasHooOpazue
BO3MOXHBIX («M30MEpHBIX») KOMOWHAIHN JOCTATOYHO
BEJIMKO, YTOOBI 3aKi0O4YatTh B ceOe CIOKHYIO CHUCTEMY
«IeTepMUHALWi» B Opeaeiax MEHHMANLHOTO HPOCTpaH-
crea. JleHcTBUTENBHO, HE HYXHO 0coOeHHO GOJBIIOro
KONMMYeCTBa aTOMOB B TakOW CTPyKType, 4uToOBl 00e-
crieuuTh MOoYTH OE3rpaHHHMHOE YHCIO BO3MOXHBIX KOM-
Ounanmit. [lns npuMepa BcomHute 06 a3byke Mopse.
Jlpa pa3snu4HBIX 3Haka, TOYKA ¥ THpPE, PACIOIOKECHHbIE
B IpaBWIbHBIE IPYHIBI He O0Nee YeM 1o 4eThipe, No3Bo-
50T 00pa3oBath TPUALATH pazmuubiX Oyks. Temneps,
ecnd Obl BBl B K00ABJICHUE K TOYKE M TUPE MPUMCHWIN
TPETHH 3HAK W B3sUIM TPYHIBI HE Oonee YeM M0 AecoATb,
Bbl MOTnM Obl 00pa3zoBats 29 524 pasnuuHBIX «OYKBLI»,
C NATHIO 3HAKAMH M TPYIIIAMH [0 25 KOJMYECTBO «OYKB»
6yner 372529029 846 191405. MoxHo 6b110 GBI BO3-
pa3uTh, YTO ITO CPaBHEHME HETOYHO, HOTOMY 9TO 3HAKH
Mops3e cocTosT U3 pasauyHbIX KOMOMHANMH (HanpuMep,
. M ** —) U TAKMM 00pasoM OHM CIYKAT TNOXOH
aHanorue u3omMepud. Urtobw yCTpaHuTh 3TY HETOY-
HOCTb, BEIOEpEM U3 TPETLEr0 MpUMEpPa TONBKO KOMOHHA-
MM, HMEIOTIME TOYHO 25 3HaKoB W POBHO 1O S5 3HaxKoB
Ka&XA0T0 HaMe4eHHOro tumna (5 Ttodex, 5 tvpe U T. 1.).
I'py6wiit moncuer maet xonudectso KOMOMHANMHN, paBHOE
62330000000000, rae Hy/M B paBoif 9acTH CTOST BMe-
cro uudp, KoTopbie g He Aan cebe TpyAa BHIYHCIIATD.
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YTO TAKOE XKH3HE C TOYKH 3SPEHUS GU3UKH?

Koneuso, B AeHCTBHTENRHOCTH JANEKO HE «KaX-
nas» KoMOMHAaUMA rpynns atoMoB Oy€T NpeAcTaBIsTh
BO3MOXHYIO MOJeKydy; Gonee Toro, HE MoOXeT OHITH
U pedu 0 TOM, 4ToOnl Hngp Obin BEIOpaH NMPON3BOILHO,
TaK Kak mudpoBanbHeii KO HOKEeH ObITh OHOBpEMEH-
HO (akTopoM, BBI3BIBAIOMIUM paszeutHe. Ho ¢ apyro#
CTOPOHBKL, BHIOpaHHOE B pUMepe KONHYECTBO «aTOMOBY
(25) BCce-Taxu eute OUCHbL MaNo,  Mbl HMETH €10 JHIIL
¢ HPOCTEHIIAM CITy4aeM PacloyIOKeHns B OQHY THHHIO.
MBI TONBKO XOTENH NPOULTFOCTPHPOBATE, UTO MPEACTA-
BUB ceOe reH B BHIE MOJNEKYJIBI, Mbl HE MOXEM CUHTATh
HEMBICIMMBIMM TOYHO€ COOTBETCTBHE MHHHATIOPHOTO
H(GPOBANBHOTO KOJa Ype3BbIYalfHO CIOXKHOMY H Clhie-
HUHHEECKOMY IDIaHy Pa3BHTHA, a TAKKE M CONEPKAHHUC
B HeM (aKTOpOB, peanM3yoX 3TOT IJIaH.

45

Tenepb, Hakowen, nepeil- CpaBHeHuec paxTa-
JIEM K CPABHEHMIO TEOPETHUECKOH MH: CTelleHb YCTOH-
KapTHHb ¢ OHONOrvMYecKUMH YHBOCTH; INpepbIB-
daxramu. [lepBoiii ecrecTBEH BN HOCTH MyTalHH
BOMPOC: MOXET AU 3Ta KapTHHA
INEeUCTBHTENLHO OOBACHUTE HAOMIOAaeMYI0 HAMH BBICO-
KyI0 creneHs nocrosactsa? [IpueMneMs! v noporossie
3Ha4YCHUA TpeOyeMON BENHYMHBI — MHOTOKPATHBIE TIPO-
U3BEICHUA CpeHeil TelnoBol sanepry k7, Haxoa9TCH v
OHM B NIpejenax, U3BECTHRIX U3 00bMHON Xumun? I10
TPHBHAIBHEIM BOMPOC; HAa HETO MOYXHO OTBETHUTH YTBEP-
JHTEABHO, U HE 3arnaapBas B Tabmuupl. Cpok u3HU
MOJIEKyJT mo00ro BemlecTBa, KOTOPOE XHMHK CIIOCOOEH
M307IMpOBaTh NpH JAHHOW TeMreparype, AOJDKEH NpH
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IJIABA V. OKCYXXAEHRE H NPOBEPKA MOJEJIH QEJBEPIOKA

3TOH TeMnepaTtype M3MeEpPATHCH IO KpaiHel Mepe MUHY-
TaMHd. (DTO elle CKa3aHO MAIKO; KakK IPABUIIO, UX CPOK
XHU3HU ropasno 6Gonbme.) Takum obpa3zoM, HOporoBsie
3HAYECHHS, C KOTOPHIMM CTAJIKUBAETCA XHMUK, HEH30exk-
HO HMMEIOT MMEHHO TOT IIOPAROK BEIMYHHBI, KOTOPHIHA
Hy€eH, 4T00bl 00BACHUTD NPAKTHYECKH TIOOYIO CTENERE
MOCTOSHCTBA, ¢ KAKOH MOXET CTOJKHYThCA Guoior; ubo
MBI ToMHEM H3 § 34, uTo IMOPOry, BappbUPYIOLIHE BHYTPH
rpaHHuI] 0KkoJI0 1:2, MoryT obecneduTs CPOKHU XKH3HH, 10~
CTHTAIOIIME OT JOJIEH CEKYHHABI IO HECATKOB THICAY JIET.
Ho no3BonbTe MHE HallOMHUTh HHQPHI 18 THOCIEAYIO-
umx cchuiok. OrHomernus W/kT, ynoMsaryTsie s NpH-
mepa B § 34, a IMEHHO

L = 30; 50; 60,

kT

1
JIat0T COOTBETCTBEHHBIE CPOKH JKU3HH - CEK., 16 mecs-

1eB, 30 THIC. I€T, YTO OTBEYALT NPU KOMHATHOH Temnepa-
Type NOPOrOBHIM BETHYHHAM

0,9; 1,5; 1,8 35eKTpOH-BONBT.

Cnenyer oOBACHUTD €UHHLY «3IEKTPOH-BOJILT?, Y00~
HYIO 75 (Qu3KKa, IOTOMY 4TO OHA MOXET OBITH Clelna-
Ha HarngaHoi. Hanpumep, tpetbe uncino (1,8) ozxaqaer,
YTO BJIEKTPOH, YCKOPAEMBIH HalPMHKEHUEM OKOJIO ABYX
BOJILT, HMENI OBl KaKk pa3 JOCTATOYHYIO JHEPIHUIO, 4TO-
Obl BRI3BATh MYTEM yJapa Mepexol K APYro CTpyKType.
([l cpaBHenua ykaxy, uro 6arapes 0OBIYHOIO KapMaH-
HOro ¢oHapHKa UMeeT HalpsDKeHUe 3 BONbTA. )

DT coobpaxkeHus 1€1al0T IOHATHBIM, YTO H30MEp-
HOE W3MEHEHWEe KOHQUIypaIMy B ONpeJENCHHON JacTy
Hallled MOJNIEKYJIb], IPOH3BEJEHHOE CIIy4aHHBIM OTKIIOHE-
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YTO TAKOE XH3Hb C TOYKH 3PEHHAS ®UIUKNA?

HHUEM B BeMYHMHE BUOPAUMOHHOM 3HEPIUM, MOXeET Jel-
CTBHUTENLHO OBbITH JOCTAaTOYHO PEIKMM COOBITHEM, 9TO-
OBl MCTOJIKOBBIBATHECS KAK CAMOINPOM3BONIbHAS MYTalHs.
Taxum o6pazom MHl 0OBACHIEM, C TOMOLIBIO IPUHIMIIOB
KBAHTOBOW MeXaHUKH, Hanboiee yAUBUTENBHYIO OCOOEH-
HOCTb MYyTaiu#, 0COOEHHOCTH, BIEPBHIE NPHBIECKLIYIO
BHuUMaHue ne-Ppusa, a UMEHHO TO, YTO OHM OKa3bIBatoT-
€51 «CKa9KOOOPa3HBIMID H3MEHEHMIMH 0€3 HAJIMYHUA [IPOo-
MEXYTOUHBIX (OPM.

46
YcraHoBUB, YTO ecTe- YCTOHYHMBOCTHL IE€HOB,
CTBEHHAs YacToTa MyTapMid NpomeImux ecTe-

YBEIMYMBACTCA Pa3iMdHbIMA CTBEHHbIH 0TOOP
BUIaMM HOHHM3HUPYIOLIMX JIy-

geif, MOXHO Ob110 OB XymMaTh, 4TO CaMa ITa eCTECTBEH-
Has 4acroTa ONPENEIACTCS PAaAHOAKTHBHOCTBLIO NOYBHI
U BO3yXa ¥ KocMH4ecKumM ny4aMmu. Ho xonugecTBen-
HOE CPaBHEHME C pe3ysibTaTaMu JeHCTBUSA X-Tyyeil oka-
3bIBACT, YTO «ECTECTBEHHOE HM3JIyUeHME» CIMIIKOM Clia-
00 M MOXKET OBITH OTBETCTBEHHO TOJBKO 32 HeGOBIIYIO
4aCTh €CTECTBEHHOH CKOPOCTM MYTAaUMOHHOTO MpOIEc-
ca.

Ecmm mpusnath, YTO HaM NPUXOIUTCH OOBICHATH
peaKue eCTECTBEHHbBIE MYTalLHH CIy4alHbIMU KoneOaHu-
MU TEIUIOBOTO JBIDKEHHA, TO MBI HE JODKHBI OCOOCHHO
VAHUBNATHCA, YTO IPUPOJIA CyMelia IPOBECTH TOHKUH BhI-
60p oporoBLIX BENUYMH SHEPTHM, HEOOXOIMMBIX, HTOOBI
cAenaTs MyTaiuy peakumu. 6o Mbl y)xe paHsine B 3THX
NeKHMAX MPULUTY K 3aKIIOYEHHUIO, YTO YacThle MyTalluH
Ovuti Obl aryOuHl 11s 3Bomouud. UHuBHAYyMSI, 1TO-
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TIABA Y. OBCYXJEHME H ITPOBEPKA MOAEJIH JAEJBBPHOKA

Jydarolye IyTeM MyTandH TeHHble KOHQUrypaluy He-
JOCTATOYHOH YCTOHYMBOCTH, MMEIOT MAJIO IIAHCOB Ha TO,
4TOOBI UX «YJBTPapaJuKaIbHOE», OBICTPO MYTHUPYIOIIIEE
IOTOMCTBO HPOCYHIECTBOBaIO Ionro. Bux nmyrem ecre-
CTBEHHOr0 0TOOpa Oy1eT 0CBOOOXKIATHLCH OT HUX U TAKHM
00pa3oM HaKOIUISATh YCTOUYHBAIE TEHBI.

47

Ho B oTHOIIEHHH MyTaHTOB, WHOrAa MYTAHTbI
HOABJIAIONIMXCA B IKCTIEPUMEHTaX MeHee YCTOHYHBBI
N0 CKPEIIHBAHUIO M OTOMPAEMBIX
HAMH A7 U3Y4EHHA UX TOTOMCTBA, Y Hac, KOHEYHO, HeT
OCHOBaHMH 0XXHIAaTh, YTO OHH BCE OyAyT MNPOABIATH Ta-
KYIO e BHICOKYIO cTabmipHOCTh. 00 oHM eule He Osun
«UCHIBITAHb», @ €CIH U OB, TO B AUKHX MONYJSIIMAX
OKa3aJIUCh «OTBEPIHYTHIMM» BCIIEACTBHE CIIULLIKOM BHI-
cokolt MyTabunsHoCTH. Bo BCAKOM Ciydae, Hac COBCEM
HE YIUBIAET, YTO JCHCTBUTENBHO HEKOTOPHIE M3 ITHX
MYTaHTOB OOHapyXHBalOT 0ojiee BBICOKYIO MyTabuIb-
HOCTB, Y4EM HOPMAJIBHBIE (JTUKHEY TEHEI.

48.

Jro gaer HaM Bo3MOXk-~ Temmeparypa Bausier
HOCTh IPOBEPUTH Hally (Op- Ha HEYCTOHYHBLIC TeHbI
MyJy MyTaOMIBHOCTH, KOTO~ MEHbIeE, YeM Ha YCTOM-
pasi umena BUA; YHBbBIC

1=1 erkT

(HanOMHMHAIO, YTO { — ITO BPEMA OXHIAHUSA [ MyTallluH
¢ IroporoM 3Hepruu W). Ml cnpaninBaeM: Kak OyaeT us-
MEHSITHCS ! B 3aBUCHMOCTH OT Temnepatypsl. U3 npensi-
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qTO TAKOE XHU3HE C TOYKH 3PEHHS PHUIAKHA?

aymei GopMysIsl MBI JIETKO HaXOIUM C XOPOUIMM [IpH-
OmKeHHeM OTHOIUCHME 3HAYEHMA [ NpH TeMIepaType
7410 x 3naveHuIo ¢ npu Temneparype T
frig ___e—mwrkﬂ
tT

TlockonpKy moxasatens OTpHUUATENCH, OTHOUICHHE, €CTe-
CTBEHHO, OKa3blBacTCd MEHbILE eAMHUILL. BpeMs oxuma-
HHUS yMEHBINAETCS C TIOBBIMIEHHEM TEMIEpaTyphl, MyTa-
OuneHOCTH Bo3pacTaeT. Ho 310 MoxeT ObITH ITPOBEPEHO
U ISHCTBUTENSHO OBUIO IpOBEPEHO Ha Myluke Drosophila
B [Ipeiesiax TeMIEpaTypsl, KOTOPYIO BBIIEPKUBAET 3TO Ha-
cexomoe. Pe3ynpTaTr ObUT Ha MEPBHIM B3NSR YIUBHTENb-
HBIM. Huszxkas MyTaOWiIbHOCTH IMKHX I'eHOB OTYETIHUBO
BO3pOCIIa, HO CPABHUTENBHO 6b1COKAA MyTaOHIIBHOCTD, Ha-
Omonaromascs Y HeKOTOPEIX YK€ MyTHPOBABIINX I'€HOB,
BO3pOCiIa 3HAYUTENHHO MEHbIIE. JTO KaK pa3 TO, Hero Ml
OXMJAEM NPH CPABHEHUH HalMX JByX ¢opMyn. bombuias
senmuuna W/kT, TpeGyemas cornacho nepso¥ gopwmye,
4YTOOBI ClIENaTh ¢ oNBIM (YCTOWYHBBINA I'eH), 00YCIOBHT
MalyX0 BEJIUYMHY OTHOMICHWS, BBIYHCIIAEMOrO IO BTO-
poii dopMylie, TO ecTh, HHAYe TOBOPsA, ONPEACIHT Cylie-
CTBEHHOE YBEJIMYEHHE MYTaOHIBHOCTH C IIOBBIICHUEM
TEMIIEPaTypPhl (ACHCTBUTENbHBIE BEIHYHHBI OTHOLICHMS,
TO-BUIMMOMY, JeXaT NpubausuTensHo Mexay '/, n '/,
OOpatHyrO BENHYHHY, 2.— 5, B OOBIYHON XUMHUIECKOH pe-
aKIuM MHI HaszeiBaeM KodddunuertoM Bant-Fodda).

.

49

O6patumca Teneps k MyTa- Kaxum o6paszom
OUOHHOMY TEMIy IIOJ{ BIHSHUEM X-JIYYH BbI3bIBa-
x-nydeit. MBI yKe PHILIHY K 33K10- 10T MyTanuio?
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INIABA V. OBCYXJIEHME H TPOBEPKA MOJIEJIH AEJTbEPIOKA

YEHHI0 Ha OCHOBE 3KCNEPUMEHTOB 10 CKPEIIVBAHHUIO, 4TO,
BO-NIEPBBIX (M3 MPOMOPLHOHAIBHOCTH MYTalIOHHOTO
TeMIa U JI03b1), MyTallMIO BEI3BIBAET HEKOTOPOE CAMHUY-
Hoe COOBITHE; BO-BTOPBIX (M3 KOJHYECTBEHHBIX JAHHBIX
¥ #3 Toro (akTa, 9T0 MyTaLOHHBIA TEMIT OTIpEIeNAeTC
o01meil IIOTHOCTEIO NOHU3AI MM U HE 32BHCHUT OT JUTHHBI
BOJIHBI), 4TO 3TO €JHHHYHOE COOBITHE NOIDKHO OBITH HO-
HHM3aLMEH WM CXOIHBIM IIpoueccoM. UToOs!I npoussecTi
crnenu(UYecKy0 MyTalMIO, 3TOT MPOLECC AOMKEH MPo-
HCXOJMTh BHYTPH ONpEINENeHHOro obbemMa pasMepoM
TOJIBKO OKOJI0 10 aTOMHBIX paccTosumii B ky6e. CornacHo
HaLlEMY [PEACTABICHHUIO, SHEPrus AJii [IPEOA0ICHUA Mo~
pora A0/pkHa ObITh ITONYYEHa U3 3TOrO B3PIBONIOR00HO-
ro npouecca HOHHU3aUMA Wi BO30YKAeHUA. 51 HazpBalo
€ro B3phIBONOAOOHBIM, IOTOMY YTO PHEPTHS, NOTPayeH-
Hasl B OZHOH HOHM3aUHUH (ToTpadyeHHas no0oYHO, HE ca-
MUM X-JIyYOM, HO BTOPUYHBIM 3JIEKTPOHOM, KOTOPbIH OH
obpasyer), XOpouo U3BeCTHA M CPaBHHTEIBLHO OIPOMHA,
paBHsACk 30 37€KTPOH-BONLTaM.

Ota 3Heprud n0JKHA NIPEBPATHTHCS B Ype3BhIUaii-
HO YCHJICHHOE TEILIOBOE [BW)KEHHE BOKPYI TOHYKH, IJE
[POU3OLIEN B3PHIB, U PaCIIpOCTPAHUTHCH OTCIO/IA B hopMe
«TEIUIOBOH BOAHBDY, TO €CTh BOJHBI HHTEHCUBHBIX KONe-
Oanwii aToMoB. To, YTO 712 TEMIOBAs BOJHA €IIE Crocob-
Ha repeaTh TpeOyeMyIo OPOTroBYIO SBHEPIHIO OT OJHOTO
JIO JIBYX 3N1eKTPOH-BOJIBT Ha CPEAHUH «PaJHyC ACHCTBUSH)
OKOJO JECATH aTOMHBIX PACCTOSHUIA, SBIAETCS BIIOJHE
MBICITUMBIM, XOTs HenpeayOexaeHHBIH (QU3HNK, MOXeT
OBITH, 4 IIpeCcKa3at OBl HECKOJIBKO MEHBITHH paiuyc NeH-
cTBUS. Bo MHOrHX ciyyasix pe3ynbTaT B3phiBa IPUBEICT
HE K YNOPSJIOYEHHOMY H30MEPHOMY NEpexony, a K Mo-
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YTO TAKOE )KH3Hb C TOUKH 3PEHAS ©HIUKH?

%

BPEXKIECHUIO XPOMOCOMBI, K TIOBPEXKIIEHHIO, KOTOPOE CTa-
HET CMEPTEJbHBIM I OpraHu3Ma (JICeTalbHbIM), €CIOH
yTeM UCKYCHOT'O CKPEIINBAHHS YAAIUTH HENOBPCKIICH-
HOTO [TapTHEPA (COOTBETCTBYIOUIYIO XPOMOCOMY BTOPOTO
Habopa) U 3aMECTHTH ero NapTHEPOM (XpOMOCOMOH Xe),
0 KOTOPOM H3BECTHO, YTO COOTBETCTBYIOIMIMH reH Y HEro
TalOKe BBI3BIBAET CMeEpTENbHBI 3(dexT. besycnosHo,
3TOro HaJ0 OXHIATh; H 3TO JACHCTBUTENBHO B TOYHOCTH
¥ HaGmopgaercd.

50

HemHorue apyrue oco- HMX BIHsSHHE He 3aBH-

OCHHOCTH, €CIIM ¥ HE MOIYT CHT OT CAMONPOH3BOJIbL-
ObiTh TpeACKa3aHbl U3 Ha- HOH MyTadeJIbHOCTH
PMCOBaHHOM! BbIUIE KapTHHBI,
TO BCE e Jlerko moHATHsl. Hampumep, HeycTOHuMBBIH
MYTaHT He OOHapyxHBaeT Oonee BBICOKOTO MYTaliHOH-
HOT'O TeMNa TOJ BIMSHHEM X-Iydeil, YeM yCTONYMBBIA
myTaHT. Ho uMes B By, 9TO B3phIB Jaer dHepruio B 30
3NIEKTPOH-BOJBT, BbI, KOHEYHO, MOUMETE, YTO HE COCTa-
BUT Oonpmioro pazmuyus, OyaeT jau TpebyeMas noporo-
Bas IHEPIUA HEMHOro 6ojblie WIH HEMHOIO MeHbHIE,
ckaxeM, 1 wnn 1,3 BonbTa.

31

B mexoropeix cinyyasx (OfpaTumMeie MyTaluH
nepexo/ U3yyaicd B 000HX Ha-
NpaBJEHUAX, CKOXEM, OT «IUKOTr0» reHa K ONpeAeIeHHO-
My MyTaHTHOMY IreHy ¥ o0paTHO, OT MyTaHTHOIO K AUKO-
My. B 3TuX cnyyasix ecTeCTBEHHBIH TEMI MyTHUPOBaHMA
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TIABA Y. OBCYXKIEHHME H ITPOBEPKA MOJEJH JEJIBBEPIOKA

MHOTJa MOYTH OJUH M TOT XK€, a HHOT/Ia BEChbMa pa3iu-
yeH. Ha niepBbiif B34 3TO NPEACTABIACTCA CTPAHHbIM,
HOTOMY YTO HOpPOT, KOTODHIH HaJ0 IPEeooneTh, Ka3a-
J0chk Obl, OZIMH U TOT ke B oboux cnywasx. Ho, xoHeu-
HO, Takoe MOJIOXKEHUE HENB3S CYUTATh O0A3aTENBHBIM,
MOTOMY YTO TIOPOT JOIDKEH M3MEPATHCA OT SHepreTHye-
CKOro YpOBH:A HCXOAHOH KOHQUrypanu, a 9TOT ypoBEHb
MOXeT OBITH pa3THIHBIM JJ18 JUKOTO ¥ MYTaHTHOTO reHa
(cMm. puc. 12 na cTp. 88, roe / oTHOCUTCA K AUKOMY TEHY,
a 2 K MyTaHTHOMY, MEHbILIAsg YCTOHYHBOCTH KOTODOrO
u3obpaxaercs Torga 6onee KOpOTKOH CTPETIKOH).

B nenoM, 1 aymato, «mozens» Jlens0pioka gocra-
TOYHO XOPOUIO BBIJIEPKUBAET IIPOBEPKY, U €€ HCIONb30-
BaHWe B JAILHEHIINX PacCyKJACHUSIX BIIONHE ONpaBla-
Ho.
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Ir1ABA VI

YHOPAJOYEHHOCTD,
HEYNOPAJOYEHHOCTbD U SGHTPOIIUA

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 Ili, Prop. 2.

52

Paspemiure MHe Bep- 3ameuareabnblit 00~
HYThCS K mociaeiaHed (ppase 1mmni BLIBOI H3 MOJeNH
§ 44, B xoTOpOil A nBITANCH
OOBACHHUTDH, YTO MOJEKYJISIpHasd TeOpUA IeHa cAenaia,
BO BCAKOM CJIy4ae, BIIOJIHE MBICIHMBIM, «4TO MHHHa-
TIOPHBIH IIH(pP TOYHO COOTBETCTBYET BEChbMa CIIOMKHO-
My 4 crietipu4ecKoMy MITaHY Pa3BATHS U KaKMM-TO 00~
pa3oM CoIepXUT (PaKTOPbl, pEATH3YIONIHE 3TOT IJIAH».
Xopo1io, HO Kak OH Jenaer 3107 Kak nepeitu ot «Mslc-
JUMOCTH» K AEHCTBUTENBHOMY TOHUMAHHUIO?

MonekynapHas mozens JlenanOproka B ee cosep-
mieHHo obiei dopMe HE COmEepKHUT, BHAMMO, HAMEKOB
Ha TO, KaKk JeHCTBYET HAacNeAICTBEHHOE BewecTRo. 1 B ca-

' Hu Teno He MOYXKeT ONPEeASIATh AYINY K MBIIICHUIO, HY JyIla
HE MOWKET ONPCHSHATh TENO HY K JBMKEHWIO, HH K TIOKOK), HH K
yeMy-Tulo Apyromy (eciu ToJIBKO ecTs YTo-HuOYAb TaKoe), —
Cnunosa. Jruxa, 4. [, teop. 2.
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TIABA VI YIIOPAJOMEHHOCTDb, HEVIIOPAJIOYEHHOCTH
U OHTPONINA

MOM JieJie, s HE OXHAa0, 9ToObl OT PU3MKOB B OminKaii-
weM OyaymieM Ha JTOT CHET MOTIH OHITh MOJYYEHBI
CKOJIbKO-HHOY 15 IOApoOHbIe CBEAEHUS. Y CTIEXH B pelue-
HHUM 3TOH npoOneMHl ecTb H, A yBEpeH, OyayT mpoaon-
XKaTecd, HO B 00nacTH OHOXHMHH W IIpH PYKOBOASIIEH
poau QUHOIOTUN M TEHETHKHY.

Hukakux JeTanbHBIX JaHHBIX O (PYHKIHOHHPO-
BaHUM F'€HHOrO MEXaHW3Ma HeNb3d W3BJIEYb U3 CTOJNb
o01Iero onMcaHus €ro CTpYKTYphl, KAaKO€ JaHO BBIIIE.
370 fAcHo. 11 TeM He MeHee, Kak 3TO HHM CTPaHHO,
BCE JKE MMEETCA OJHO obuiee 3aKITIOYEHHUE, BHITEKAKO-
ee U3 Hero, H OHO-TO, IPH3HAIOCH, OBLIO €HHCTBEH-
HOH HpHYHHON, NOOYIMBILIEH MEHA HanucaTb 3TY He-
OONBUIYIO KHHUTY.

N3 ofimeil kapTHHBI HaCIECTBEHHOIO BEwECTBA,
HapucoBaHHOH [{enbOpiokoM, clieyer, 4To X1Bas Marte-
pus, XoTa U He u3beraet ACHCTBHA «3aKOHOB (UMK,
YCTaHOBJICHHBIX K HACTOAIEMY BPEMEHH, NIO~-BHAAMOMY,
3aKioyaeT B cebe 10 CHX NOp HEeM3BeCTHBIEC «IpyrHe 3a-
KOHBI (PM3MKM», KOTOpblE, OZHAKO, Pa3 OHU OTKPHITHI,
OOMkKHBl OYyQyT COCTaBUTH Takyl KE HEOTheMIIEMYIO

YacThb ATOH HayKH, KaK 4 1epBbic.
A}

53

JTa JOBONBHO TOHKAs lieNb YNOPAAOYEHHOCTD,
paccyXAeHUH TpyIHa Ui NOHH- OCHOBAHHAA Ha
MaHMs BO MHOTMX OTHOUICHHAX. «YHOPAAOYWEHHO-
Bce nocnenyromue cTpaHuLbl o- CTH»

CBSIHIEHBI TOMY, 4TOOBI CIENATh €€
scHOM. TIpensapuTenbHo, rpy00, HO HE COBCEM HEBEPHO
OHa MOXeT OBITh H3JI0)KeHa TaKUM o0pasoMm:
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YTO TAKOE XKXKWA3HL C TOUKH 3PEHH S ©HIUKU?

B nepBoii rnase G610 00bACHEHO, YTO 3aKOHBI (H-
3HMKH, KaK MBI UX 3HaeM, 3TO CTATHCTHUYECKHUE 3aKOHBI'.
OH¥u cBA3aHBI ¢ €CTECTBEHHOH TeH/ECHIIUEH BelLe nepe-
XOIIMTh K HEYTIOPAZOUYEHHOCTH.

Ho ms Toro, uroObl IPUMUPHTH BRICOKYIO YCTOMH-
9UBOCTh HOCHTEJIEH HACIEACTBEHHOCTH € HX MAaJIbIMH
pasMepaMu B 0OOHTH TEHJEHIHIO K HEYNOPSIO0YEHHO-
CTH, HaM TPHIUIOCL «H300peCTH MONEKYy», HeoObIy-
HO OONBIIYI0 MOJEKyIy, KoTopas HojukHa ObITh meaes-
poM BBICOKO AH((HEpEeHLMPOBAHHON YIIOPSI0YEHHOCTH,
OXpaHAeMOH BONINEOHON NMAJOYKOH KBAHTOBOU TEOPHH.
3aKoHbl CIy4altHOCTH HE OOECHIEHMBAIOTCA DTUM «H30-
OpeTeHHEM», HO U3MEHAETCS uX npossieHue. PH3UK X0-
POLIO 3HAET, YTO KJIACCHUYECKHE 3aKOHB! HU3MKH MOIH-
GunupyroTCS KBAHTOBOMH TEOpHEH, 0COOEHHO ITPH HU3KOM
TemIiepaType. JToOMy HMeeTcd MHOro HpuMepoB. Ku3un
OpPeICTaBIACTCA OJHHUM M3 HMX, OCOOEHHO YIMBHUTENb-
HbIM. JKusHs npejcrasiseT coboi yropsagoueHHOE U 3a-
KOHOMEpPHOE NIOBEICHUE MaTEPUH, OCHOBAHHOE HE TOILKO
Ha OJHOHM TCHAEHIMHU MEPEXOAUTE OT YIOPSA0YECHHOCTH
K HEYNOPANOYEHHOCTH, HO YaCTUYHO ¥ Ha CYILECTBOBa-
HUHM YHOPSJIOUEHHOCTH, KOTOpas MOAJIEPKHUBACTCH BCE
BpEMSL.

Jns ¢usHka — HO TONBKO JUIS HETO — S HAJIEIOCh
IOSICHUTD CBOO TOUKY 3PEHHUA CTIOBAMH: XHBOH OpraHu3M
[PEICTaBAAETCA MaKPOCKOIMYECKOH CUCTEMOH, YacTHY-
HO npubmKalonieiics B CBOMX MPOABIECHUAX K HYUCTO
MEXaHHYEeCKOMY (10 KOHTPacTy ¢ TePMOAMHAMUYECKHM)

" VrmepxkpaTh 3TO B COBEpPLICHHO 06ieil HOpME OTHOCHTEIBHO
«33KOHOB (pU3UKI» OBLIO Obl, MOXKET OBITh, CAMLIKOM BhI3HIBAIO-
wuM. 10T NYHKT 6yaer obeyxaatees 8 rane VIL
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ITIABA V1. YHOPSI AOYEHHOCTD, HEYIIOPANOYEHHOCTD
H 3HTPOIIHA

MOBEACHHUIO, K KOTOPOMY CTPEMSTCS BCE CUCTEMBI, KOI-
Ja Temieparypa npulmmkaeTcs K aOCOMOTHOMY HYITIO
1 MOJIEKYJISPHAsA HEYOPAOOYEHHOCTh CHUMAETCS.

Hedusuky mokxaxercs TPyAHBIM  TOBEPHUTH,
4TO OOBIUHBIC 3aKOHBI (DM3HKH, KOTOPBIE OH paccMaTpu-
BaeT Kak oOpasell HEHapyIIMMOH TOYHOCTH, JOJDKHBI
OCHOBHIBAThCA HA CTATUCTHYECKON TCHACHIMH MaTEpUH
NEPEeXOfUTh K HEYNOPSAOYECHHOCTH. S nanm mpuMepsl
sToMy B TiaBe [. OOUIMM TPUHIUIOM 3IECH ABJIAETCH
3HaMeHUTHIM BTopoit 3akon TepMoguHaMuKyl (IIPHHIMII
JHTPOIUU) U €TO CTOIb e 3HAMEHHUTOE CTATUCTHUECKOE
obocuoBanue. B §§ 54—-58 s momwiTarocs nath Oeribli
O4YEpK TPHJIOKECHHS TPUHIMIIA JHTPONUU K OCHOBHBIM
0COOEHHOCTAM TMOBEJCHUS XUBOTO OpraHW3Ma, 3a0blB
Ha MOMEHT Bce, YTO U3BECTHO O XpOMOCOMax, HacJje[-
CTBEHHOCTH H T. 1.

54

Urto sABnAeTca xapakTepHoH YKuBoe BelecTBO
yepToi xu3Hu? Korna Mel roBo- wu3Geraet mnepexoia
PUM IPO KYCOK MaTEPHH, 4YTO OH K PABHOBECHIO
xuBoi? Korjma oH mpojomkaer
«JIeN1aTh 4TO-TM00», ABUTaThCsi, OOMEHUBATHCH BEIIE-
CTBaMH C OKPYXaoILe cpeioH u T. 1., — 1 BCE 3TO B Te-
4yeHHe 00JIEe TOATOro BPEMEHH, YEM MO HAIIMM OXHa-
HUSM Mor OBl IenaTh HEOAyUIEBIEHHbBIH KyCOK Marepud
IpH TOAOOHBIX )K€ YCJIOBHAX. ECIIU HEXUBYIO CHCTEMY
M30JIMPOBaTh WJIH TIOMECTUTH B OJHOPOJHBIE YCIOBHS,
BCSKOE JABHWXKEHHE, OOBIYHO, OYEHL CKOpO MpEKpaiia-
€TCA B PE3yJbTaTe Pa3lU4YHOIO pojia TPEHUM; pPa3HOCTH
INEKTPHUYECKUX HIIM XUMHUYECKHX MOTEHIUAIOB BBIPAB-
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YTO TAKOE KH3Hb C TOUKH 3PEHNSE PHIAKHA?

HHUBAIOTCA, BELIECTBA, KOTOPhIe UMEIT TEHICHLUIO 00-
pa3oBBIBATh XUMHYECKHE COCIMHEHHH, OOpa3yloT HX,
TeMIepaTypa CTaHOBUTCSA OJHOCOpa3Ho# Omaromaps Te-
wionpoBoaHocTH. [Tocne aroro cuctema B uenom yraca-
€T, [PEBpanIaeTCs B MEPTBYIO HHEPTHYIO MacCy Matepuu.
JlOCTHIHYTO HEM3MEHHOE COCTOSIHUE, B KOTOPOM HE BO3-
HUKAEeT HUKAKNUX 3aMETHBIX COOBITHIA.

PH3NK HA3BIBACT 3TO COCTOSHHUEM TEpMOJMHAMMU-
4eCKOIr0 paBHOBECHUA MJIM «MAKCHUMANbHOH SHTPOIHMY.

IlpakTHYeCKH COCTOSHHME 3TOTO poAa OOBIYHO JO-
CTUTaeTcs 04eHb GBICTPO. TEOPETHYECKM OYEHb 4acTo
9TO elle He a0CONIOTHOE PaBHOBECHE, €Ie HE JCHCTBU-
TenbHbI MakcuMyMm dHTpOnMH. Ho okoHYaTebHOE 11pu-
OnXeHne K paBHOBECHIO MPOUCXOIUT OYEHb MEJIEHHO.
Oso MoxeT norpe6oBaTh 4ackl, roasl, cToNeTUA... Jla-
JUM OJTHH MPUMEP, — IPHMEP, B KOTOPOM NPUOGIIIDKEHHE
UJET ellle OYeHb OBICTPO: €CIAM CTaKaH, HalOJHEHHBIN
YUCTOH BOJIOH, M NPYTO#, HANONHEHHbIH NOJCIANECHHOM
BOJIOH, TIOMECTUTH BMECTE B I€PMETHUECKH 3aAKPBITOM
SIMKE NpH MOCTOAHHOM TeMIeparype, TO cHadyajla Ka-
KETCH, 4TO HUYETO HE TIPOUCXOUT, U BOZHUKACT BIEYaT-
JieHHe onHoro papHosecus. Ho usepe3 JA€Hb UM OKOIIO
3TOTO CTAHOBHTCA 3aMETHBIM, KaK 4MCTas BOJAA, BCICI~
cTBUe GoJice BRICOKOTO JIaBJICHNUS €€ MApOB, NOCTENEHHO
UcriapseTca U KOHAECHCUPYETCS B pacTBope caxapa. Ilo-
clieqHuil mepennpaeTcs 4yepes Kpad. TonbKo Mocne Toro
KaK 4iCTasi BoJa MCMapUTCcs MOJHOCTBIO, CaXxap JOCTHUI-
HET CBOEH LIeM — PaBHOMEPHO pacnpeAeNuTCs Mo BCeH
JOCTYTIHOM KHUAKOHN BOIE.

DTH KOHEYHBIE ITATbl MEIICHHOTO NPHOIMKEHUS
K PAaBHOBECHMIO HWMKOTAA HE MOriu Obl ObITH TIPHHATHI
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TIABA VI YIIOPATOYEHHOCTD, HEYIIOPSLIOYEHHOCTD
H 3HTPONUA

3a )KU3Hb, U MBI MOXXEM npeHeOpeyb UMH 31eck. 5 yno-
MHHAK O HUX C IENBI Orpafutb ceds oT OOBHHEHMA
B HETOYHOCTH.

55

Hmenno B cuny Toro, OHO HHTaeTcf «OTpH-
YTO OpraHu3M u3beraer Obl- waTEALHON YHTPONHEH»
CTPOro nepexo/ia B HHEPTHOE
COCTOSIHUE «PAaBHOBECHS», OH M KAXKETCSA CTONb 3aragoy-
HBIM: HaCTOABKO 3araflo4yHbIM, UTO ¢ JpeBHEAIIUX Bpe-
MEH 4esoBeYeckas MbICIb AONyCKaia, Oy ITO B OpraHus-
ME ACHCTBYET Kakas-TO CHEelMaNbHasA, He (u3nyecKasd,
CBepXbeCTECTBEHHAs cuna (vis viva, JHTENeXHs); HEKo-
TOpbIe MPUAEPKHUBAIOTCS 3TOIO MHEHHSA U JI0 CHX TOP.

Kax sxe xuBoil opranuam uzberaer nepexona K pas-
HOBecHi0? OTBeT IPOCT: Gnaroaaps €€, NHTHI0, IBIXaHUI0
U (B ciiydae pacTeHUi) acCUMMWILALMH. JTO BBIPAXKAETCA
CHENHUANbHBIM TepMUHOM — MeTabommsM. I'pedeckoe cio-
BO HETOPAAAEW O3HAYAET — nepeMeHa Wi oomen. O6Mer
gero? IlepBonauanbHo, 6€3 COMHEHHS, TIOAPA3ZYMEBAICS
oOmed BemectB (HampuMeEp, MO-HEMEIKH MeTaloNn3M
— Stoffwechsel') Ho npeacraBisieTcss HENIETIOCTRHIO, YTO-
OBl CYIIECTBCHHBIM OBbLT MMEHHO 00MeEH BemecTB. JIx6okH
aToM a30Ta, KHUCJIOPO/a, CEPHI U T. [I. TaK e XOpOLI, KaK
mo0oii 1pyroii Toro xe poaa. Yro mMoro 6b1 ObITE KOCTHT-
HYTO UX oOMeHOM? B mpollioM HEKOTOpOoe BpEMs Haiie
MOOGOMBITCTBO YIOBIACTBOPSIN YTBEPHKACHUEM, YTO MBI
TUTaeMcs 3Hepruei. B HEKOTOpBIX cTpaHax (I He NOMHIO,
To 1 B ['epmanuy, To st B CHIA, uiu B 0Oenx) Bei MOT-

! BykBansHO — 0OMeH BemecTs. — [Ipum. nep.
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YTO TAKOE XH3Hb C TOYKH 3PEHHS PUIHAKH?

Y

74 HalTH B pecTOpaHaX KapTOUKHM-MEHIO, YKa3bIBAIOIIHE
B 00aBleHHE K IieHE COAep)KaHHe JHEpruu (KalopHi-
HOCTB) B KaxaoM Omozne. Hedero u roBopuTh, YTO €CIU
OHMMATh 3T0 GYKBaNbHO, 3TO TaKas )K€ HeNlenocTs. 6o
BO B3POCIIOM OpraHM3ME CONIEPXKaHNE DHEPIUHU TaK XKe Ho-
CTOSIHHO, KaK M cozepkanue Matepui. Y Tak Kak kaxzaas
KATTOpHS, KOHEYHO, UMEET Ty YK€ IIEHHOCTh, YTO U Jro0as
Ipyras, TO HENb3s MOHATh, YEMY MOXET IOMO4b TIPOCTOH
0OMEH 3THUX KaJIOpHIA.

Yro k€ TOraa COCTARIAET TO APArol¢HHOE HEYTO,
cozepXamieecsl B Halled MuIe, YTo NPEeAOXpaHseT Hac
ot cmepra? Ha ato nerxo orsetuts. Kaxnapiii mporiecc,
ABIICHUE, COOBITUE — HA30BMTE 3TO, KaK XOTHUTE, — KO-
poue roBops, Bce, 4T0 IPOUCXOTUT B IPHPOJE, O3HAYAET
yBEIHMUYEHHE PHTPONHMH B TOH YaCTH MHUpa, TI€ 3TO MPOUC-
xonut. Tak u )XKHBOH OpraHu3M HEMPEPHIBHO YBEMHIHBA-
€T CBOKO JHTPONMIO — HWJIH, TOBOPS MHAUE, TPOU3BOIUT
TIOJIOKUTEIBHYH IHTPONHIO U TakuM oOpazom npuOmi-
KAETCA K ONACHOMY COCTOSHMIO MaKCUMAaJbHOM 3HTPO-
MU, KOTOPOE NpeACTarIseT co0o cMepTh. OH MOXET
n30erHyTh 3TOT0 COCTOSIHHS, TO €CTh OCTaBaTLCH JKH-
BBIM, TOJBKO IMYTEM NOCTOSHHOTO HU3BJICYEHUSA U3 OKPY-
*aronielt ero cpeibl OTPHIIATENBHON YHTPOIIUH, KOTopast
TIpeACTaBNsieT co00#f Hedro BechbMa MONOXKHTENBHOE,
KaK Mbl cedyac yBuauM. OTpuUnarenbHas 3HTPONMI —
BOT TO, Y€M OpraHu3M nuraetca. Wim, utoObl BEIpa3uTh
3TO MEHEe NapaJOKCANBHO, CYIHECTBEHHO B METab0NU3Me
TO, YTO OpPraHU3My YHaeTcs OCBOOOXKIaTh ceba oT Bcel
TOH 3HTPONMH, KOTOPYIO OH BbIHYXJCH IPOU3BOAUTS,
TI0Ka OH JKUB.
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TJIABA V1. YIIOPS IOYEHHOCTE, HEVIIOPSIIOYEHHOCTh
¥ SHTPOIS

36

Yro Takoe surpomma? Pas- Yroe Takoe IHTpo-
pellnTe CHayajla MOJYEPKHYTh, nMA?
4TO 3TO HE TyMaHHOE NpE/CTaBie-
HUE WM uied, a u3mepumas Qu-
3M4ECKas BEIMYMHA, COBEPHICHHO TaKasf K€, KaK JUIMHA
CTEPIKHS, TeMIIeparypa JF000H TOUKH Tes1a, CKPhITas Tero-
Ta IUIaBJICHAA JaHHOTO KPUCTAILIA WIH y/Ie/bHAs TEIUIOEM-
KocTh Jro0oro faHHoro Berectsa. Ipu abcomoTHoM Hyne
Temneparypsl {rpydo — 273° C) sutponus mo0oro seme-
CTBa paBHa Hy/0. Ec BbI TepeBoIMTe BEILECTBO B M000E
JIPYTOE COCTOSIHHE ME/JIEHHBIMH, OOpaTHMBIMH, MAJICHBKH-
MH 3TaliaMH (JaXke €CJIH IIPH 3TOM BEILECTBO H3MEHHUT CBOIO
GU3NYECKYIO WM XHUMHYECKYIO IIPHPOLY WM paciajercs
Ha IBe WK OOJIBIIee YKCIIO YacTeH PasIiIHOro PH3MIECKOo-
TO HIIM XMMUYECKOI'0 XapaKrepa), TO IHTPOIMS BO3PACTACT
Ha BEJIMYHHY, BbIYHCIIACMYIO HYTEM JIEICHHS KX 10U MaJIoH
TIOpLHH TETLIA, 3aTPAYUBAEMON BO BPEMS 3TOH TIpOLELYPHI,
Ha abCOMOTHYIO TEMIIEPATYPY, IIPH KOTOPOH 3TO TEILUIO 3a-
TPaueHo, — U IyTEM CYMMHPOBAHHS BCEX ITHX MAIBIX Be-
mrunH} Hanpumep, Koraa Bl pactuiaBisieTe TBEPAOE TEJO,
TO HTPOIHA BO3PACTACT Ha BENUIUHY TEIUTOTHI IUIABJICHUS,
JIEJICHHOW Ha TeMIIepaTypy IpH TOUKE IUIaBieHUs. Bbl BU-
JIUTE U3 9TOTO, YTO €AUHMUIIA, KOTOPOH M3MepseTCs IHTPO-
nHs, eCTh Kail/°C (COBEPINEHHO TaK e, KaK KaJOpHA eCTh
€IMHUIA TEIIa UM CAHTHMETP €CTh eJMHHUIIA JTHHbL).

57

Sl ynomsHyn 310 TexHM- CTATHCTHYECKOE3HA-
YECKOE ONpeAeTIeHHe HpPOCTO 4YeHHe JHTPONHH
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YTO TAKOE XKKH3Hb C TOUYKH 3PEHHS GH3AKA?

JUIst TOTO, 4TOOBI OCBOOOAUTEH DHTPONUIO OT TOH arMoc-
(heps! TYMAHHOW 3aralOYHOCTH, fcoropoﬁ €€ 4acTo OKpy-
*arwT. ['opasno Oonee BaxHa 114 HAC CBA3bL DHTPONHUN
CO CTaTHCTHYECKOM KOHUEMUHEH YHOPAHOYEHHOCTH
¥ HEeyNOPsIIO4EHHOCTH, CBA3b, OTKPHITasA UCCIICIOBAHU-
mu boneTuMana u I'u66ca no cTaTHCTHYECKOH (u3HKe.
OHa TaKxke SBIACTCA TOYHOH KOJNIMUYSCTBEHHOW CBA3LIO
¥ BRIpaXaercs

aHTponus = k log D,

roe k — ecTb Tak Ha3plBaeMas KoHctaHta Bonbrimaxa
(=3 - 2883 x 107* kamopuit/°C), u D — KoaudecTBeHHAS
Mepa aTOMHOH HeYNOPAAOYCHHOCTH B paCCMATPUBAEMOM
Tene. JlaTh TouHOE 0OBACHEHHE ITO BeTUYUHEI D B Kpat-
KMX U HETeXHHYECKHX TEPMHMHAX MOYTH HEBO3MOXXHO. He-
YIOPAAOYEHHOCTH, KOTOPYIO OHA BBIPAXKAET, YacCThIO CO-
CTOUT B TEIUIOBOM JBIKEHHH, YACTHIO B TOM, YTO aTOMBI
H MOJIEKYJIBI pa3HOTO COPTA CMEILIMBAIOTCS YHCTO CITydaii-
HO BMECTO TOTO, YT00BI OBITL NOTHOCTHIO RA3/IETICHHBIMH,
KaK B HEJJaBHO NPHBEICHHOM IIPHMEpPE MOJIEKYJIBI caxapa
¥ BOJBI. YpaBHEHME BOIsTIMAHA XOPOIIO HILTIOCTPUPY-
etcs 3tuM npumepoM. IlocTenenHoe «pacpocTpaHeHHE
caxapa BO Bcedl JOCTYNHOM BOJE YBEIHYHMBAET HEYNODsi-
JNOYEHHOCTb D U 1103TOMY (IIOCKONBKY Jorapupm D Bo3-
pacTaeT BMecTe ¢ D) yRenuuuBaeTcs ¥ SHTponus. Takxke
COBEPIIIEHHO SICHO, UTO BCAKUI MPUTOK Tenija yBeTuyH-
BaeT HHTEHCUBHOCTE TETUTOBOTO JIBUKEHHUA, TO €CTh, MHa-
4e roBops, yeenuyuBaeT D U TakuMm o0pa3oM MOBBIIAET
SHTPOIHIO; YTO 3TO UMEHHO TaK U €CTh, 0COOEHHO SCHO,
KOIZla BHI PAacIUIaBIseTe KPHUCTaJUI, IOCKOJBKY BBl IIPH
ITOM pa3pyiuaeTe M3ANIHOE U YCTOHUMUBOE pacrosioKe-
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IABA VL. YIOPIAOUYEHHOCTSL, HEYIIOPSLIOYEHHOCT B
" 3HTPONNA

HHME aTOMOB WJIM MOJEKYN U IpeBpanjaeTe KpUcTainde-
CKY0 pEIIETKY B HETPEPHIBHO MCHSIOLICECH CITydyalHOe
pacrpesiesieHue.

HszonuposanHnas cuctema uiam cucrema B OAHOPOI-
HBIX YCIOBHAX (KOTOpHIE Ui HALIMX PACCYXIAEHUH Myq-
[Ie BKJIIOYMTH KaK 4acTh PaccMaTpuBacMON CHCTEMBI)
YBEIHYHBACT CBOIO DHTPOMHIO U HoJiee uimm MeHee OBICTPO
NpUOIHKACTCS K HHEPTHOMY COCTOSHHIO MAaKCHMAJIbHOH
SHTPONHMH. Mbl Y3HaeM Teleps B 3TOM OCHOBHOM 3aKOHE
(H3HKU ECTECTBEHHOE CTPEMIICHUE BellieH TpUOIIHKATCA
K X20THYECKOMY COCTOSHHIO (TO e caMoe CTpeMIICHHE,
KOTOPOE BEIABIAETCA Y KHUT B OHONHOTEKE MITH Y CTOTIOK
OyMar M pyKomuceil Ha MUCbMEHHOM CTOME), €CHH Mbl
HE TMPEemATCTBYEM 3TOMY. (AHAIOroM OecHOpsIAOYHOMY
TCIUIOBOMY [BIDKCHHIO B JJAHHOM CIIy4ae CJIYXUT Halle
IOJIb30BaHHE 3TUMH npeaMeTaMu 6e3 3a00Thi O TOM, 4TO-
OBl KJIaCTh MX HA3aJ Ha Ha/JleXalliie MecTa.)

58

Kak MOxHO 0110 661 Opranusanus, noaaepxu-

BBIPA3UTH B TEPMHHAX CTa- BaeMas NyTeM H3BJieve-
THCTMYECKOH TECOPUHM Ty HHA <YNOPAAOMEHHOCTH»
YIUBUTEILHYIO — CIIOCO0- M3 OKPY:KaromeH cpeinl
HOCTb >KMBOTO OpPraHW3Ma,
C TIOMOILBIO KOTOPOH OH 33jIEPXKUBAET NIEPEX0]] K TepMO-
JIMHAMHYECKOMY paBHOBecHIO (cMepTk)? MBI BhIlIE CKa-
3aiH: «OH TIUTaeTCsa OTPHIIATENBHOH DHTPOIHEH», Kak Obl
npuBiickas Ha ce0s ee TOTOK, YTOOBI KOMIICHCHPOBAThH
3THM YBeJIMYEHHUE IHTPOIHH, POU3BOANMOE M B IIpOLIEC-
ce KH3HM, H TaKuM 00pa3oM mojaepxuBaTh ceOsf Ha Ho-
CTOSHHOM H JJOCTATOYHO HU3KOM YPOBHE DHTPOINMH.
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YTO TAKOE XKH3Hb C TOYKHA 3PEHUA GUINKHU?

Ecmu D ecTh Mepa HeymopsiIO4eHHOCTH, TO 00paT-
Has BenuuuHa 1/D MOXET paccMaTpUBaThCs Kak mpAMas
Mepa yropsizoueHHocT!. [Tockonbky norapudm 1/D ectb
TO XK€, YTO OTpUUATEIbHBIH JIorapudM L, MbI MOXKEM Ha-
nucaTh ypaBHenne bonbTipmana Takum oOpazom:

— (@rTponus) = k log (1/D).

Teneps Heyk/IOKee BBIPAKEHHE «OTPHILIATEIBHAS
3HTPOMHUSD» MOXET OBITH 3aMEHEHO NYHINHM: IHTPOIU,
B34Tas C OTPHIATEILHBIM 3HAKOM, €CcTh caMa mo cebe
Mepa yHopsaoueHHOCTH. Takum oOpa3oM, CpelICTBO, IPH
MIOMOIIY KOTOPOT'O OPTaHU3M HOIepXKUBaeT cebs mocTo-
SHHO Ha I0CTaTO4YHO BBICOKOM YPOBHE YIIOPSAIOUECHHOCTH
(= I0CTaTOYHO HHU3KOMY YPOBHIO SHTPOIIHH), B ACHCTRH-
TEJILHOCTH COCTOMT B HETIPEPHIBHOM M3BJICHEHUH YTIODS-
JOYECHHOCTH M3 OKPYXAOIei ero cpegpl. 3To 3aKi0de-
HHE MEHEE MTapaloKCANIBHO, YeM OHO KaXKETCSA Ha MepBBId
B3rsA. Cropee ero MOXHO YIPEKHYTh B TPHBHANBHO-
ctu. B caMoM iene, B Cly4ae BBICIIMX JXUBOTHBIX MBI
AOCTaTOYHO XOPOLIO 3HAEM TOT BHJL YNOPAAOYEHHOCTH,
KOTOPBIM OHM ITHTAOTCSA, a UMEHHO — KpaiHe XOpoIlo
YHIOPAZI0YEHHOE COCTOSIHME MaTepuu B Ooilee UM MEHEe
CJIOXHBIX OPraHNYECKHX COCIMHEHUSX, CIyXalMX UM
MULIEBBIMU BelllecTBaMH. TTocie crnonb30BaHus )KUBOT-
HBIE BO3BPALLAIOT 3TH BEHIECTBA B OYEHB JCTPagipOBaB-
e popMe, ofHAKO He BIONHE AETPagHpOBaBIICH, TaK
Kak UX emie MoryT ynorpetuste pactenus. (s pacre-
HMii COOCTBEHHBIM MOIUHBEIM UCTOMHHKOM «OTPHUIIATENb-
HOM 3HTPONUMY CITYXKHUT, KOHEUHO, COJTHEYHBIH CBeET. )
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I'TABA VII

OCHOBAHA JIA KU3Hb
HA 3AKOHAX ®U3UKHN?

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

39

B otoii mocnemueir B opranmime chaeayer
rIaBe s XO4y SICHO TOKa- OKHAATH HOBBIX 3AKOHOB
3aTh, YTO BCE H3BECTHOE
HaM O CTPYKTYpe KUBOTO BENIECTBA 3aCTABIIAET OXKUAATD,
YTO JEATENBHOCTE JKHBOTO BEIECTBA HENB3S CBECTH
K 00BI4HBIM 3aKoHaM puzuky. U He moToMy, uTo HMeeTCs
Kakas-HHOYZIb «HOBas CJla» MU 4To-THOO emie, ynpas-
JISEOTIIIEE OBEICHUEM OTHENBHBIX aTOMOB BHYTPH JKUBO-
ro OpraHu3Ma, Ho OTOMY, 9TO €ro CTPYKTypa OTIHYaeT-
Cs OT BCETO U3YHYEHHOTO HaMHU JIO CHX TOp B hU3HYECKO#H
naGopatopun. I'py60 roBops, HHKEHeP, 3HAKOMBIH panee
TOJBKO C TEIIOBBIMU MAIIMHAMH, OCMOTPEB 3IEKTPOMO-
TOp, OyIET roTOB NMPH3HATE, YTO EMY MOKA emie He Mo-
HATHBI IPUHLIUTIBI, COTJIACHO KOTOPBHIM MOTOp paboTtaerT.
On HaiizeT Meb, 3HAKOMYIO EMY B KOTJIax, HO HCIIONb-
30BaHHYI0 316Ch B (YOpME AIHHHBIX~JTUHHBIX TIPOBOJIOK,
CKPYYEHHBIX B MOTKH; X€eNe30, 3HAKOMOE €My B phlyarax,

! Eciu 9eNoBeK HUKOTZA He npoTHBopeduT cele, TO npHYAHa
NoMKHA ObITH B TOM, YTO OH ()aKTHYECKM HHKOIZA HHYEro He
FOBOpHT. — Muzyone de Yuamyno.
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470 TAKOE )KH3Hb C TOYKH IPEHAS GUINKA?

OpYChiX W MapOBBIX [MIMHAPAX, a 3/1€Ch 3anOJHAIONIEE
cepeauHy oOMOTOK M3 MeJqHOH mpoBosoku. OH mpuaer
K 3aKJIIOUEHHIO, YTO 3TO Ta K€ camast MeJb U TO e camoe
ENE30, MOAYUHAIOIIHNECS TEM KE CaMbIM 3aKOHAaM IpH-
pozsi, ¥ Oyzaer B 3toM npas. Ho ogsoOro pasmuuuns B KOH-
CTpyKuu# OyIeT yXe AOCTaTOUHO, YTOOHI OH OXHal
COBEPIICHHO APYroro NpHHuuna pabotel. OH HE cTaHeT
TO03PEBaTh, 4TO NEKTPOMOTOP NPHBOAUTCHA B JABHXKE-
HUE YXOM, TOJNBKO MOTOMY, YTO €r0 MOKHO 3aCTaBUTH
Bpauiatecs 0€3 KOTia U mapa mpocThIM OBOPOTOM BEI-
KJIH0YaTeNs.

60

PassepteiBanue  coObiTuii O030p noJiokeHHs
B JKH3HEHHOM LHWKIE opraHu3sma B OHOJIOrHH
o0Hapy)XMBaeT  YAUBUTENBHYIO
PETYASAPHOCTh M YHOPSAAOYEHHOCTh, HE UMewmue cebe
PaBHBIX CpedH BCETO, C YEM MBI BCTPEYaeMCsi B HEONY-
HIeBJICHHON MaTepud. MEI BHIUM, 4TO OpPraHHM3M KOH-
TPONHUPYETCS B BHICIIEH CTENECHH XOPOIIO YIOPSAOUCH-
HOM rpynroy aToMOB, KOTOpasi COCTABIIAET TOILKO OYEHb
HE3HAYUTEIbHYI 4acTh OOLIEH Macchl KaXAOH KICTKH.
bonee Toro, Ha OCHOBaHMU CO3JABLICHCH Y HAC TOYKH
3peHHA Ha MEXaHW3M MYTALHH MBI IPUXOIMM K 3aKiTH0Ye-
HUIO, 9TO MepeMELIEHHE BCEro JIWIIb HEMHOIHX aTOMOB
BHYTPH IPYIIB «YIPABJIAIONIMX aTOMOBY 3apO0IbIICBON
KJIETKM JIOCTaTOYHO JUIs TOro, 4ToObl BHI3BaTh BEChMa
onpeieIeHHOE W3MEHECHHE HACJIEACTBEHHBIX MPHU3HAKOB
oonpuioro Macmtada.

910, BEpOATHO, Haubojiee HHTEpecHbie (aKThI
U3 TEX, KOTOpHIE HayKa OTKPbUIA B HAIIM JTHH.
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TIABA VIL OCHOBAHA JIF KH3HDL HA 3AKOHAX OHINKH?

MBb!1 CKI0HHBI IPU3HATH MX B KOHLIE KOHLIOB HE CTOJTb
yX€e HeNpHEeMIIEMBIMH. Y IHBHTEIbHASA CIOCOOHOCTL Op-
raHy3Ma KOHLEHTPUPOBATh Ha cebe «IOTOK TOPAIKay,
n3beras TakuM o0pa3oM repexo/ia K aATOMHOMY Xaocy, —
CNIOCOOHOCTh «IHUTh YIIOPSIOUCHHOCTS» M3 MOAXOAAMEH
cpe/bl, [O-BUAHMOMY, CBS33Ha C IPHCYTCTBHEM «arie-
PHOAHYECKUX TBEPABIX TEI», XPOMOCOMHBIX MOJEKYJL.
[Mocnenuue, 6€3 coMHEHUS, IPEACTABISIOT HAUBBICILYIO
CTeneHb YHOPSIOYSHHOCTH CPEI H3BECTHBIX HaM acco-
nuanuid atoMoB (6onee BBICOKYIO, YeM Y OOBIYHBIX Me-
PHOAMYECKNX KPUCTAILIOB) B CHITY TOH MHAUBUAYAJILHOM
POIM KaX<IOTO aTOMa ¥ KAXKAOTO pa/IHKaiia, KOTOPYIO OHH
3/1ECH UTPAIOT.

loBopst kpaTKO, MBI BHIMM, YTO CYUIIECTBYIOIIAS
YTIOPAACUEHHOCTb MPOABIAET CITOCOOHOCTHh MOALCPIKH-
BaTh cama cc0s ¥ NPOU3BOAMTL YNOPANOYCHHBIC fABiE-
HHS1. DTO 3BYYMT JOCTATOYHO yOeIUTENBHO, XOTS, HaX0As
370 yOeaUTENBHBIM, MBI HECOMHEHHO HCXOMM U3 OIIBITa
COLIMATBHBIX OpraHM3alMil U QPYTHUX ABJICHHUH, OMUpAlo-
LIMXCA Ha AKTHBHOCTH OPTaHA3MOB. 1103TOMY MOXKET 1o-
KaszaTecd, YTO MONMYyJaeTcsl HeuTo, ToJ0GHOe NOPOUHOMY

Kpyry.
61

Kak Obi T0 1 651510, HO cie-  O030p MOJIOKEHHS
JYET CHOBA ¥ CHOBA NOAYEPKHYTh, B QH3HKe
910 U1 GH3IMKA ITO MONOKEHHE
JIeJ1 KaXeTCsl He TOJILKO HEBEPOATHBIM, HO M Upe3BhIYaii-
HO BOJHYIOUIHM, MOCKOJBKY OHO HE UMEET Hpele]eHTa.
Borpekn OOBIYHBIM TIPEACTABIEHUAM PETYIAPHOE TEUe-
HHE COORITHH, yripaBIsieMoe 3aK0oHaMH (M3HKH, HUKOT A
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YTO TAKOE JKH3HB C TOYKHM 3PEHAA OHUIHKA?

He OBIBACT CHEICTBUEM OJHOH, XOPOIIO YHOPSAOUCHHON
I'PYIIIB! aTOMOB (MOJIEKYJIbl ), €CJIM, KOHEYHO, 3Ta rpyIina
aTOMOB HE TIOBTOPSETCA OIPOMHOE YUCJIO pa3, KaK B Ie-
PHOIMUECKOM KPHCTAlUIE WK B JKHIKOCTH, UIIH, HAKO-
Hell, B rade, KOTOPBIE COCTOAT W3 OOJBIION0 KOJIWYECTBA
OAMHAKOBBIX MOJIEKYIL.

Jlaxke xorna XMMHK HMEET ACH0 ¢ 0YCHb CAOXHOM
MOJIEKYJIOH in Vifro, OH BCETAA BCTPEUAETCA C OTPOMHBIM
KOJHM4ECTBOM OJTMHAKOBBIX MOsIeKy/1. K HUM MpHI0oKHMBL
ero 3akoHbl. OH MOXKET CKa3aTh BaM, HAIPUMED, UTO de-
pe3 MHHYTY TIOCHIE TOr0, KaK HAYHETCA ONpeAcaeHHas pe-
aKiys, NOJIOBUHA BCEX MOJIEKYN NpopearupyerT, a nocne
BTOPOH MHHYTBI TO e INPOM3OMIET C TpeMs HETBEpTH-
MH MoJsiekys. Ho Oyner nu onpenescHHas Monekyna —
€CJIH MPEMOJIOKUTE, YTO BBI MOXETE 32 HEH NPOCIeAUTh
— HaxoOAMTLCA CPEIM TEX, KOTOPHIE TPOpearHpoBaiy,
HITM CPEIU TeX, KOTOPBIE OCTATIUChE HETPOHYTBIMH, 3TOrO
OH HE CYMEET Ipe/cKa3aTh. ITO BONPOC YUCTOH cny4daii-
HOCTH. *

U 3To He TOILKO TEOPETHYECKOE PACCYXICHUE.
Mg BoBCe He Beerna HecniocoOHbI HabIr0AaTH Cy B0y OT-
NEABHON ManeHbKOW IPYNIIbI ATOMOB WM AK€ CIUHNY-
Horo atomMa. Mdorna Mei MoxkeM 3To ¢aenats. Ho Begxuii
pa3, KaK Mbl 3TO J€/IaEM, Mbl BCTPEYaeMC ¢ TOJIHOMH HEey-
NOPANO4EHHOCTBIO, KOTOpas TONBKO B CPEAHEM H3 GOMIb-
HIOTO YHCJIa CIy4aeB NPHUBOIUT K 3aKOHOMEPHOCTH. MKl
pazbupanu ywxe rpuMmep sToro B rmaee 1. bpoyHosckoe
JIBIDKEHHE MAJIOH YaCTHUIlbI, B3BCLIICHHON B XXMAKOCTH,
coBepuieHHO GecriopsanouHo. Ho eciu uMeeTcss MHOTO [O-
JIOOHBIX YaCTHI], OHU CBOMM OECOPSAOYHBIM ABHIKEHH-
€M Jal0T Hayasio 3aKOHOMEPHOMY Tiponieccy nuddy3uu.
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TABA VIL. OCHOBAHA JIH )KH3Hb HA 3AKOHAX ®H3INKW?

Pacrian eqMHUYHOTO PaJMOaKTHBHOTO aToMa ToJ-
naercss HaOMONeHU0 (OH MOCBHIAET CHApsA, KOTOPBIH
BBI3BIBAET BHAMMOE MEpLAHHE Ha QuyopecuupyiomeM
skpaHe). Ho ecnu uMeercs eqMHUYHBIN paJUOAKTHBHBIMA
aTOM, TO BEPOATHBIHA CPOK €10 XKU3HHU MEHEE ONPEACICHEH,
4eM Y 3A0POBOTO BOpOOBs. JeHCTBUTENRHO, — OTHOCH-
TEJILHO 3TOT0 CPOKA MOYKHO CKa3aTh TONBKO, 4TO BCE Bpe-
Msl, TIOKa aTOM CYILECTBYET (a 3TO MOXKET NPOAOIKATHCS
TBICSAYH JIET), BEPOATHOCThH €ro pacnajza B CICAYIOMYIO
CEKYHJly, BEJIMKa OHA MJIM MaJla, OCTaeTCA TOH JKe CaMOH.
JTO OYEeBHJHOE OTCYTCTBHE WHIMBHAYAJILHOW oIpene-
JICHHOCTH T€M HE MCHee NacT B Pe3yJbTATe TOYHBIH KC-
MOHEHIMANTBHBIA 3aKOH pacrnafa OONbLIOro KOJIWYECTBA
PaAnOAKTHBHAIX ATOMOB OJJHOrO H TOT'O e BHUJA.

62

B Guonorun Mel Bctpe- Ilopa3suTenbHblii KOM-
qyaeMmcsi ¢ COBEPUICHHO MHBIM TPAacT
MOJIOXKEHUEM. Enunnynas
rpyIina aTOMOB, CYINECTBYIOMAA TOIBLKO B OJHOM JK3eM-
Tispe, NPOU3BONUT 3aKOHOMEDHBIE SIBICHHSA, TY/ECHO
HacTPOSHHBIE OJHO B OTHOIICHHM JIPYroro 4 B OTHOLIE-
HHM BHEIIHEH Cpelibl, COTJIACHO Ype3BBIYaHHO TOHKUM
3akoHaM. Sl ckasaj, CymecTBYIOIAA TONBKO B OJHOM K-
3eMIIsApe, HOO, B KOHIIE KOHIIOB, MBI HIMEEM NpHMED sTiiia
Y OJHOKJIETOYHOT'0 OpraHuiMa. JTO BEpHO, 4TO Ha TIO-
CNGAYIOMMX CTaJUAX Y BBHICIIMX OPTaHU3MOB 3TH JK3eM-
wsipel yMHOKarotes. Ho B kakoit crenenn? Uro-aubyap
spone 10" y B3pocnoro MIEKOMHTAaOUIEro, Kak s cebe
npeacrasisaio. Hy 4o xke: 370 TombKO 0HAa MHILTHOHHAS
TOTO KOJHYECTBA MOJEKYN, KOTOPOE CONEPIKUTCH B Ky-
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YTO TAKOE XKU3HbL C TOYKH 3PEHMS PH3UKH?

OudeckoM mroiiMe Bo3Ayxa. XOTs CpaBHMTENBHO H 00be-
MHCTBIE, HO BMECTE 3TH IPYIIBI aTOMOB 00pa3oBanu 6wl
TONIBKO KPOLICUHYIO Karmio xxuakoctd. U mocMoTtpure,
kakuM oOpasom OHHM pacnpeaemsstorcs. Kaxnas knertka
JacT TPHIOT JUIL OAHOH M3 HUX (WIM IBYM, €CJIM MBI
OyzeM UMeTh B BUAY AUILTONAHIO). [[oCKONBKY MBI 3HAEM
CHJTY 3TOTO KPOIIEUHOT0 [EHTPAJILHOTO anmnapara B H30-
JHPOBaHHOMN KIIETKE, HE HATTOMUHAIOT 1M OHHM HAaM CTaH-
HUH MECTHOTO TPABHTENBCTBA, pacCesHHBIE MO BCEMY
Testy ¥ ¢ OONbIIOHN JIETKOCTBIO TIOANEPHKHBAIOIIHE CBA3D
oJHa ¢ XpyroH Gmaromaps oOuieMy JJIs HHX BeexX HMIHG-
py? '

10, KOHEUHO, PaHTACTHYECKOE OTIMCAHUE, MOXKET
ObITh GoJlee MOAXomsAmee MoO3Ty, 4YeM yueHomy. OxHako
HE HYXHO MOITHYECKOTO BOOOPEKEHHS, @ TONBKO sC-
HOE M TPE3BOE HAYYHOE pasMbILLIEHHE, YTOOBI TIOHATH,
4TO MBI 371ECH BCTpEYaeMCS C SBJICHHSAMH, PETYISApHOE
¥ 3aKOHOMEPHOE pa3BepTHIBAHUE KOTOPHIX ONpeaensercs
«MEXaHM3MOM», TIOJHOCTHIO OTINYAIMMCS OF «Mexa-
HH3Ma BEpOSTHOCTH» QH3HMKH. K60 310 1pocTo HAOIKO-
HaeMblii (akT, UTO B KOKZOH KIETKE PYKOBOJSMIICE HA-
Yano 3aKiiOueHo B ¢AMHMYHOH aTOMHOM accoLMaLuH,
CYIIECTBYIOWECH TONRKO B ONHOM KomMu (WIM MHOTAA
B ABYX), 1 TaKoii ke (aKT, 4TO OHO HAIPaBIsIeT COOBITHS,
ciyKaiue 00pasnoM yrnopsaouesHocTH. Halinem nu mbl
YAUBHUTEIHHLIM HIH BECbMA €CTECTBEHHBIM, YTO MaJICHb-
Kasi, HO BHICOKO OpPTraHU30BaHHas IpyTina aTOMOB CIIOCO0-
Ha JACHCTBOBATH TaKMM 00PA30M, TOJIOKECHHE OJMHAKOBO
oecrpeneneHTHo. OHO He H3BECTHO HUIZE 33 UCKIOYe-
HHEM XHBOTO BeecTBa. PUBHK U XHMHK, HCCIETYS He-
OJYIIEBICHHYIO MAaTEPHIO, HUKOI/1a He BCTpeYanH (peHo-
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TJABA VII. OCHOBAHA JIM 2KH3HE HA 3AKOHAX ®H3HKH?

MEHOB, KOTOPHIE HM NIPUXOAHIOCEH Obl HHTEPIIPETHPOBATE
noo6HbpIM 0o0pazoM. Takoll cnydall ellle HE BO3HHKAJ,
U TIO3TOMY TEOpHS HE TIOKPBIBAET ero — Hallla npeKpac-
Hasl CTATHCTUYECKAs TEOpUs, KOTOPOH MBI CIpaBEeIIHBO
TOpPANIIACH, TAK KaK OHA [TO3BOJIMIIA HAM 3aIJIAHYTh 33 Ky~
TMMCHl ¥ YBHUIETH, YTO MOTYINECTBEHHBIN MOPANIOK TOY-
HBIX (PU3AYUECKHUX 33KOHOB BO3HHKACT M3 ATOMHOH U MO-
NEKYJIpHON HEYHMOPANOYEHHOCTH; TEOPHUS, OTKPHIBILAS,
410 HauOoJIee BaxKHbIH, Hapbolee OOIIMHA W BCEOXBAThHI-
BAIOIMMH 3aKOH HAPACTAHMS YHTPOMHH MOXKET OBbITH IO-
HAT 0€3 CNeNUALHOTO TONYIIEHHAS A JAHHOTO Cayyasi,
100 FHTPOTIUS — 3TO HE YTO UHOE, KAK caMa MOJIEKYJIsip-
Has HEYNOPAOYEHHOCTh.

63

Ynopsaao4eHHOCTh, Ha- JIBa MYTH BO3HHKHOBE-
OnaronaeMas B pa3BepThIBa- HHHA YHOPHIOYEHHOCTH
HUH JKH3HEHHOTO TIpoIecca,

BO3HHKAET U3 HHOTO UCTOYHHMKA. OKa3wIBaeTCs, €CTh B
Pas3sIUYHBIX «MEXaHN3Ma», KOTOPBIE MOI'YT IIPOM3BOJHUTE
YIIOPSIAOUEHHBIE SIBICHHUS . «CTATHCTHYSCKUM MEXaHU3M»,
CO3JAIOUIMK ITOPAJOK U3 OGecnopska», U HOBLIH Mexa-
HU3M, TIPOU3BOAIIHH «TIOPANOK H3 nopsaka». s ue-
TIPEB3ATOrO YMa BTOPOil NPUHIMIT KAXETCH Oolee mpo-
CThIM, OOsiee BepOSITHBIM. be3 COMHEHHUS TaK 3TO U €CTh.
HWmenno 1103TOMY (pH3HKY OBIIM rop/bl YCTAHOBJICHHEM
NEPBOTO MPUHIMIIA — «IOPSAOK H3 OecHopsjkay», Ko-
TOPOMY B JCHCTBUTENBHOCTH ClleyeT NMPHUpOJa U KOTO-
pbifi OMH naeT OObACHEHHE OTPOMHOMY psiy IpHUpOa-
HbIX ABJICHMH H, B IEPBYIO O4YepE/Ib, HX HEOOPATUMOCTH.
Ho Mb!l He MOXeM OXHIATh, YTOOH «3aKOHBI (hH3HUKU»,
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YTO TAKOE JKH3Hb C TOYKH 3PEHHA ©H3AKH?

BBIBEICHHBIE M3 ITOTO MPHHIANA, OKA3AIHCh BOCTATOY-
HBIMH U1 OOBSCHEHUS NOBEIECHHUS >XHUBOI'O BELIECTBA,
Hanbonee YIHBHTENbHBIE OCOOEHHOCTH KOTOPOro, BH-
OUMO, B 3HAUUTEILHOH CTENCHH OCHOBaHBI Ha NPUHLIMIIE
«TIOPSIIOK M3 MOpAIKa». Bbl Beb HE CTAHETE OXMIATh,
4TO JBa COBEPLICHHO pa3l{dYHBIX MEXaHH3Ma MOTYT
OOYCIIOBHTEH OJIMH U TOT e THIl 3aKOHa, Kak He Oynere
OXHAATH, YTO BAlll ABEPHOH KITTOY 0653aTEIbHO CMOXET
TaK e XOpOIo OTKPBIBATH M ABEPH Banlero cocena.

Hac me nomxHBI NO3TOMY 00ECcKypaskuBaTh TpYII-
HOCTH OOBSICHEHHS H3HHA C TTOMOIULI0 OOBIKHOBEHHBIX
3aKOHOB (usuku. U60 3TO HMEHHO TO, 4e€ro cleayer
OXM/JaTh, UCXO/S U3 3HAHUA, TOCTUTHYTOTO OTHOCUTE b~
HO CTPYKTYPBI JKHBOT'O BEIIECTBA. MBI JO/IKHBI OKUAATb,
4TO B XKHBOM BELIECTBE Npeobuanaer HOBLIHA TH hu3nde-
cKoro 3axoHa. Wiy Mbl IOMDKHBI Ha3BaTh €ro Hedu3ude-
CKHM, 4YTOOBI He CKa3aTh: CBEPX(HU3UYECKUM 3aKOHOM?

64 .

Hert. 5 ve gymaro storo. Ho- Hosblii npuHIHI
BBIH NPUHIUI — JTO NOAIMHHO (A~ He YK/ PH3nKe
3HYECKUH NpUHLMT; HA MOH B3TJIAL,
OH HE YTO WHOE, KaK OMATh-TaKH TPUHIIHI KBaHTOBOM
TeopuH. [Ins oObsCHEHUS 3TOr0 MbI AOJDKHBI IOHTH He-
CKOJIbKO JaJIbIIE M BBECTH YTOYHEHHUE, YTOOBI HE CKa3aTh
yIy4ileHue, B Hame NpEeXKHEE YTBEPKACHUE, HTO BCE (PH-
3HMYECKHE 3aKOHBI OCHOBAHBI Ha CTATHCTHKE.

JTO yTBEpXK/ICHUE, NMOBTOPSBIICECS CHOBA W CHO-
BAa, HE MOTJIO HE NPUBECTH K mpoTHBOpeuMio. 6o aeii-
CTBMTENIBHO MMEIOTCS ABJICHHS, OTJIMYUTEIBHEIE YEPTHI
KOTOPBIX IBHO OCHOBaHbI Ha MPUHIIMIIE KTIOPSIOK U3 TO-
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TJIABA VII. OCHOBAHA JIH XXKN3Hb HA 3AKOHAX OH3HKH?

PAOKa» M HAYEro, KaXeTcs, He UMEKOT O0IIEero Co CTaTH-
CTHKOH WJIH MONEKYJIIPHOH HEYNOPSAOYEHHOCTLIO.

CrpoeHune CONHEYHOH CUCTEMBI, IBHKECHHUE TUIAHET
NOAZEPKUBACTCS TIOYTH HeorpaHuucHHoe Bpems. Co-
3BE3/IME HACTOAIETO BPEMEHH MPAMO CBA3AHO C CO3BE3-
mveM B 1000 MOMEHT M3 BPEMEH SIOXH €rHIIETCKHX
MHPaMKI; OHO MOXET OBITH TPOCIEKEHO B IPOLLIOM
10 3TOro BpeMeHH i Haobopot. Korga ObutH paccuuTaHbl
CPOKHM MPEXHUX 3aTMEHUH, TO 0Ka3aloch, YTO OHH HAaXO-
JATCS B TIOJIHOM COTVIACHH C MCTOPHYECKHMH 3arUcIMU
WIH JaX€ B HEKOTOPBIX CIyYasx MOCHYXKHIH A7 HC-
NIpaBjACHUA [IPUHATOH XPOHONOrHH. B 3THX BBIYMCIICHHU-
SIX He ObLIO HUKAKOH CTaTHCTUKH, OHU ObIJIM OCHOBaHbBI
HCKIFOYMTETLHO Ha HBIOTOHOBCKOM 3aKOHE BCEMHUPHOIO
TATOTCHHA.

PerymsapHoe qBMKEHHE XOPOLIMX YaCOB MM J1I000-
IO MOJOOHOTO MEXaHM3Ma, OYEBHIHO, TaKKE HE UMEET
HUYEro obIero co ctatuctukoi. Kopode rosops, BCe uu-
CTO MEXaHUYECKHUE ABJICHHUSA, MO-BHIUMOMY, ABHO U Nps-
MO CIEAYIOT NMPHHIMILY «TIOpSACcK U3 nopsakay». U ecau
MBI FOBOPHM «MEXaHW4IECKHE», TO TOT TEPMHH HaJO 110-
HHMAaTh B IIUPOKOM cMbicie. OueHs ynoTpeOuTennHbIiH
BHY[ 4aCOB, KaK BBl 3HACTE, OCHOBAH Ha PEry/IApHOH nepe-
Ia4e NEKTPUUECKUX HMITYJIHCOB C CUIIOBOW CTaHIUM.

Sl OMHIO MHTEPECHYIO MalleHbKYIO paboTy Makca
ITnanka Ha TeMy «/JlunamMudeckuit ¥ cTaTUCTHYECKHIA THI
3akoHa»'. B 3T10if paGoTe MPOBOMMTCA TOYHO TAKOE XKE
pasnuune, Kakoe MBI 3/eCh O003HAUMIU KaK «IIOpSIOK
U3 TIOpSIZIKA» M «II0pAnoK U3 Gecriopsaaka». Llensto stoi
paboTel OBUIO TOKa3aTh, KAK MHTEPECHBIA CTaTHCTHYE-

' «Dynamische und Statistische Gesetzmissigkeit».
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YTO TAKOE A H3db C TOYKHU 3PEHHA PHIUKHA?

CKHH THUI 3aKOHA, KOHTPOIUPYIOUH coObITHS 60RBIIO-
ro macmrTada, Co3MaeTcd M3 «AMHAMUYECKHX» 3aKOHOB,
KOTOpHIE, [0-BUIAUMOMY, YIpPaBISIOT COOBITHAMU MaJo-
ro mMacuraba — B3aMMOJICHCTBUEM €AUHHYHBIX aTOMOB
U Mosekyn. [locnemnuii THI 3aKOHA MIIIOCTPHpYETCS
MEXaHHIECKUMY SBJICHUAMH 00abLIOro MaciuTada, Kak,
HaTpUMep, IBWKCHUE IJIAHET, 4acoB U T. .

Takum 00pa3oM OKasplBaeTCs, 4TO «HOBBIH NpHH-
HHID, IPUHIHUIT «TIOPSIIOK U3 MOPAAKa», HA KOTOPBIM Ml
yKazaiu ¢ 60Ib6010# TOpKECTBEHHOCTHIO KaK Ha ICHCTBY-
TENbHBI KII0Y K MOHMMAHMIO XM3HH, COBCEM HE HOB
ana ¢usukd. [losunus [Inanka naxe BoccTaHaBIHBAET
€ro NpuopuTeT. MbI, Kaxercs, npuOamKaeMcs K cMe-
XOTBOPHOMY 3aKJI0UEHHIO, OyATO KIFOY UL NOHUMaHMS
XKM3HM 3aKJII0YAETCA B TOM, 4TO OHA OCHOBaHA Ha YHCTOM
MeXaHH3Me, Ha IPHHIHIE «4aCOBOI0 MEXaHU3May» B TOM
CMBICJIE, KOTOPBIH NpUAAET 3TOMY BblpaxkeHu:o [lnaHk.
3TO 3aKNIOYCHUE HE IPSACTABIAETCS HENIETBIM U, Ha MOR
B3TJIfAA, HE COBCEM OMMOOYHO, XOTS €ro ¥ CleayeT NpH-
HHUMATD «C OOJIBIIOH MIENTOTHIO COIM.

65

Hagaiite TmarensHo npoaxa- JIBHikenue gacos
AU3MPYEM  JIBIDKEHME  peasbHBIX
4acoB. DTO HE YUCTO MeXaHHueckuil denomeH. Yucto
MeXaHHYEeCKHE 4achl He HYXIANHUCh Obl HH B IPY)XHHE,
HH B 3aBoje. Pa3 mylICHHBIE B X0, OHU JBUTAIUCH Obl
Bcerna. PeanbHeie xe 4achl 6€3 IPY>KUHBI OCTAHABIMBAIOT-
Csl TIOCNIE HEMHOTHX yIapoB MasTHHKA, MX MEXaHUYECKas
SHEprus Nnpeppaiiaercs B Temwio. A 3to — OesrpaHuy-
HO CIOHBIH, aTOMHBIH 1Ipoliecc. Obiee npeacTaBIcHUe
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TJABA VIL OCHOBAHA JIH KW3Hb HA 3AKOHAX OUIUKHA?

O HEM, KOTOpO€ CKIaaplBacTcs y (Du3UKa, BRIHYKIACT
MIPH3HATh, YTO OOPATHLIH TIPOIECE TAKKE HE BIOJHE He-
BO3MOXEH: 9achl 0e3 Py HUHBI MOTYT HEOKHIAHHO Ha-
9aTh ABMIATHCS 32 CUET 3aTPAThi TEILIOBOM JHEPTHM CBO-
MX COOCTBEHHBIX 3yO4aThIX KONEC U OKPYKAIOIICH CPenbl.
B stom cnyyae GpHM3MK AOIDKEeH ObL1 OBbI CKa3aTh: 4achl Hc-
TIBITBIBAIOT MCKIIOYUTEIFHO HHTCHCHUBHBIH MapOKCU3M
OpoynoBckoro aBwxeHus. Mel Buaenu B raase 1 (§ 7),
YTO C BEChbMA YYBCTBHTEIBHBIMH KPYTHIBHBIMH BECAMHU
(37€KTPOMETP WM TajibBAaHOMETP) TAKOTO poja SBICHHE
TIPOMCXOAUT BCe BpeMsl. B cnyyae 9acoB 310 GECKOHEYHO
HETpaBAonoA00HO.

ByneM mu MBI OTHOCHTH INBWKSHHE YacOB K JIHHA-
MHYECKOMY MM K CTATHCTHYECKOMY THIY 3aKOHOMEp-
HBIX sABJieHUH (ynorpebisia BoipaxkeHus IlnaHka), 3aBH-
CHT OT Haiied ToukH 3peHnsa. HaswiBasg 310 ABIDKCHHE
JMHAMUYCCKUM fBJICHMEM, MBI ofpaliacM BHHMAHHE
Ha PerylapHOCTh JBHXKEHHS, KOTOpas MOXeET ObITh 00e-
CTieyeHa CpaBHUTENBHO ¢1ab0H npyxXuHO#H, npeomone-
BAIOIIEH Manble HapyUICHHMs TEIUIOBOIO JBYDKCHHA, TaK
4TO MEI MOXKeM mpeHeOpeus nmu. Ho eciu Mbl BCnom-
HHUM, 4TO 03 NPY>XHHB! Yachl, BCHEACTBHE TPEHMS, [10-
CTEIIEHHO OCTAHOBATCA, TO OKAXETCSH, YTO 3TOT MPOLECC
MOXHO TIOHATH TOJIBKO KaK CTATHCTHYECKOE SIBJICHHUE.

Kax 0b1 npaKTH4eCKH HE3HAYMTEIBHO HU ObLIO TPe-
HUE U HarpCBaHUE B 4ACAaX, BCE JKE HE MOXKET OBITH COMHE-
HH, YTO BTOPas TOUKA 3PEHHUS, KOTOPas He MpeHedperaer
UMy, Ooliee OCHOBATENbHA, AAKE €CIIH MbI HMEEM N0
C peryisipHbIM ABHXECHHEM 4acoB, HPUBOIMMBIX B Jeii-
cTBHE NpyxHHO#. 60 HE creayer AymMaTh, 4TO ABHKY-
HIMH MEXaHH3M [JeHCTBUTENHHO COBEPIICHHO YCTpaHseT
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YTO TAKOE >KH3Hb C TOUKH 3PEHUS ®H3HKH?

CTATHCTHYECKYIO CTOPOHY Ipouecca. Mcrunnas dusnue-
CKasi KAPTHHA HE MCKJIIOYAeT TOro, 4T0 Ja)Ke NMPaBHIBHO
UYILIHE 4aChi MOT'YT BHE3AHO 0OpaTHTL CBOE ABHKEHHE
U, paboTas Ha3aj, 3aBECTH CBOK COOCTBEHHYIO [IPYKHHY
3a CHeT 3aTpaThl Telia OKpyXarolled cpensl. JT0 CoOBE-
THE «EIE€ HEMHOTO MEHEE BEPOATHOY, 4eM «OpOYHOBCKHI
TapOKCH3M» AJIS 4aCOB, COBCEM HE MMEIOUIUX 3aBOTHOTO
MexaHu3Ma.

66

Hagaiite Teneps YacoBod MeXaHM3M B KO-

PACCMOTPHM CO3JABIICECS HEYHOM cCueTe OKa3biBa-
noxoxenne. «IlpocToi» ercst cTaTHCTHYECKHM
ciiy4al, KOTOPBIii MBI aHa-
JU3UPOBANH, CIYKHUT NPUMEPOM MHOIHX APYTHX —
[0 CYINECTBY, BceX, H30eralomux Ha NepBbIi B3TAN
BCEOXBATHIBAIOMIETO NIPHHIMTIA MOJEKYISIPHOH CTaTH-
cTukH. Yackl, chaelaHHble U3 peanbHPi (U3HUECcKOit
MaTepHu (B TPOTHBOMOIOKHOCTH BOOOpaKaeMbIM),
He OyAyT «MCTHHHBIM YaCOBBIM MEXaHM3MOM». Jje-
MEHT CIy4aiiHOCTH MOXeET ObITh O0Jiee HIIM MeHee CHU-
XeH; BEPOATHOCTH TOTO, YTO YaChl HEOKHUAHHO MOMAYT
COBEpLICHHO HENpaBMHILHO, MOXET OBITh OECKOHEeU-
HO MalIOH, HO B OCHOBE OHa Bcerfla octaerca. Tpenue
¥ TETUIOBBIE BIUSHHA BUMEIOT MECTO JJaXKe B JABM)KCHHH
HeOecHBIX Ten. BpameHue 3eMIIH MOCTENEHHO 3aMeji-
AS€TCA NPUNUBHBIM TPEHUEM, H BMECTE C ITHM 3aMell-
JCHHEM JIyHa TOCTENEHHO OTCTYIAET OT 3€MJIH, YEro
HE CIIy4HIIoCh ObI, eCiid OBl 3eMJisl Oblna COBEPLICHHO
TBEP/BIM BPAAIOIIAMCS IAPOM.
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ITIABA VII. OCHOBAHA JIY KU3HB HA 3AKOHAX OUIVKH?

Tem He Menee, octaercs (QAKTOM, YTO «PEATLHBIE
4acoBbIe MEXaHM3MbD» SCHO MOPOSBIAIOT BECbMa BhI-
Pa’KeHHBIE YEPTHI «IIOPAAKA U3 MOPANKa», TAKOTO THIIA
4epTHl, KOTOpEIe BO3OYIUIM y ¢H3MKa BOJHEHHE, KOT-
Jla OH BCTpeTHJICA C HUMHM B opranusme. Kaxercs Bepo-
ATHBIM, 9TO 00a CJIydas B KOHILIE KOHIIOB UMEIOT HEYTO
obuiee. Teneps ocraercs paccMOTPeTh, B 4eM 3TO 00IIee
W B 4EeM 3aKJIIOUAETCS TO [10PA3HTENLHOE Pa3iniKe, KOTo-
poe AesaeT cuy4ail OpraHH3Ma B KOHEYHOM CUETE HOBLIM
1 OecrnpeeACHTHEIM.

67

Korna xe ¢usndeckas cucte- Teopema Hepucra
Ma — o00H accoLMallud aTOMOB
— OOHApYKUBAET «JIMHAMHUECKMH 3aKOH» (B CMBICHE
[Tnanka) UK «4epThl HacoBoro Mexanu3ma»? Keanropas
Teopus JaeT Ha 3TOT BONPOC KpaTKHH OTBET, 8 HMEHHO —
upu abcomoTHOM Hylle Temueparyphl. [lpu npubnmxe-
HHMHU K TEMIIepaType HYNb MOJEKYIsSpHas HEYNOpAA0YEH-
HOCTb TIEPECTACT BAMATE HA (QU3NYECKHE ABACHUA. IJTO
Ob110, MEXIY ITPOYHM, OTKPBITO HE TeopHeH, a TInaTenb-
HBIM‘HCCHE/IOBAHUEM XHMHUYECKUX PEAKIUi B LIHPOKUX
TeMIIEPAaTYPHBIX IPAHUNAX U [TOCAEAYIOHICH 3KCTpPaTIos-
[Hei pe3ynpTaToB Ha (PaKTHYECKH HEJOCTHKUMYIO TEM-
neparypy abCcoNIOTHOro Hyds. ITO — 3HAMEHHUTAs «Te-
rioBas Teopema» Banbrepa HepHrera, koTopoii MHOrAa,
u He 0e3 OCHOBaHHUSA, MIPUCBAKBAIOT I'POMKOE HA3BAaHKHE
«Tpetbero 3axona TepmopuHaMHKH» (NEPBBIE — 3TO
TIPUHLKI COXPAHEHUS 3HEPTHU, BTOPOH — NPHHIIAT 3H-
TPOTIHH).
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YTO TAKOE XKH3Hb C TOUKH 3PEHHS] PH3AKN?

KBaHTOBas TEOPHA TaeT PALHOHAIILHOE OCHOBaHHE
IMIHpUYECKOMY 3aKoHY HepHcTa H B TO ke Bpems mo-
3BOJIICT ONIPENENHTh, KaK OH3KO NaHHAsA CHCTEMa JIOMK-
Ha [TOONTH K aOCOMOTHOMY HYJIIO, 4TOOB! BLISIBHTH [IPH-
OmBUTENEHO «JMHAMHUYecKoe» Tmosenenue. Kakas xe
TEMIIEpaTypa B KaXKIOM OT/E/IHHOM Ciydae NpaKTHIECKH
YK€ 3KBUBAJICHTHA HYJIO7

Tax BoOT, HE ClieqyeT JyMarth, YTO 3TO JOIDKHA OBITH
BCErAa OUCHb HW3Kasg TeMIepaTtypa. JlelcTBUTENBHO, OT-
kpeiTHe HepreTa Obl1o nosckasaHo TeM akToM, YTo JaKe
IPY KOMHATHOH TEMNEpaType SHTPOITUS UIPAET YAUBHTE b~
HO HE3HAYUTENBHYIO POJTb BO MHOTHX XHMHYECKHX PeaKily-
siX (HATIOMHIO, YTO 3HTPOIUA — 3TO NpAMas Mepa MONEKY-
JSAPHOI HEYHOPANOYECHHOCTH, 8 UMEHHO — e¢ JIorapu(m).

68

Kak ke orHocHM- MasiTHHKOBBIE Yachbl HaXo-
TENBHO MAATHHUKOBLIX AATCH, B CYNIHOCTH, NpPH HY-
qacoB? Jlns MadTHUKO- JIeBOi Temneparype
BBIX YacOB KOMHATHas
TeMIieparypa NpakTHYECKH SKBUBAIEHTHA HYI0. OTO
— HOpUYMHA TOTO, YTO OHH PaboTAIOT «THHAMUYCCKHY.
Onu OynyT nponomxats paboTaTs, €Cliu MX OXJIAXKIATH
(npH ycIoBUM, YTO YAAJECHBI BCE CHEIBI CMA3KHM), HO OHU
He OyxyT paboTaThb, €CIIM MX HarpeBars BEIIE KOMHATHOM
TEMIIEpPaTypbl, HOO B KOHIIE KOHLIOB OHH PACIUIABATCA.

69

To, ato Oyner cka- OTHOmIEHHe MEKAY Yaco-
3aHO HIDKE, XOTS M KAKET- BbIM MEXaHH3IMOM H opra-
Cs1 BECbMa TPUBHAILHEIM, HH3MOM
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TJIABA VIL. OCHOBAHA JIH )KHU3HE HA 3AKOHAX ®U3INKU?

HO, 4 AYMalo, TIONa/iaeT B TNaBHYIO ToUKy. Hackl crnocod-
Hbl QYHKIIHOHHPOBATE «AHHAMHYECKH», TAK KaK OHH 110~
CTpOESHBI M3 TBEPABIX TeN, GOPMa KOTOPHIX YACP)KUBAETCS
Ieiitnep-JIoHAOHOBCKMMH CHIIAMH IOCTATOYHO MPOYHO,
qTo0Bl K30ekKaTh HApYIIAIOWEro JNeHCTBUS TEIJIOBOIO
JBUKEHUS TIPU 0OBIYHON TeMIepaType.

Teneps, 1 IDymaro, HajLO HEMHOIO CIOB, YTOOBI
cOopMyIHpOBATh CXOJCTBO MEXAY YACOBBIM MEXAHH3-
MOM H opranu3zmMom. OHO IIPOCTO M UCKITIOUHTENBHO CBO-
JUTCA K TOMY, UTO HOCAERHHH TaKKe IMOCTPOEH BOKPYT
TBEPAOTO TeNa — aNepHONHYEecKOTo KpUCcTaiia, o0pa-
3YIOILETO HACIEACTBEHHOE BEUIECTBO, HE MOBEPKEHHOE
B OCHOBHOM BO3ACHCTBUIO O€CTIOPAAOYHOrO TEILIOBOIO
memwkennd. Ho, noxanyicra, He cTaBbTe MHE B BHHY,
4t0 A 6yATO OBl HA3BIBAKD XPOMOCOMHBIE HUTH «3ybOlamMu
OpraHMYEecKOd MaIlHHBD», N0 KpaifHeH Mepe He JenaiTe
a1oro 0e3 cchiiKK Ha Te riny0okue puindecKkHe Teopuw,
Ha KOTOPBIX OCHOBAaHO CXOJACTRBO.

TloroMy urto, HEHCTBUTENLHO, HE HYKHO OOJIBHIO-
ro KpacHOpe4Hs, 4T0o0bl HAOMHUTEL OCHOBHOE pa3ziHyule
MeX1y HUMH 000MMH U OTIPaBAAThH 11 OHONOTHYECKOT0
ciydvas IMUTETH — HOBBIN H OecrnpeneJeHTHBIN.

Haubonee nopasuTeibHBIMHM OTIIMYHAMU SBIIAIOTCA:
BO-TIEPBHIX, cBOeoOpazHoe pactpefeneHHe 3y0110B B MHO-
TOKJICTOUHOM OpraHu3mMe (a1 MOTY HallOMHHTB HECKOJIBKO
MO3THYECKOE ONHCaHue B § 62) 1, BO-BTOPEIX, TOT (akKT,
4TO OTAENBHBHA 3yden — 3T0 He Ipydoe 4yesroBeuecKoe
M3JEIHe, HO MPEKpacHeHIINi leeBp, Korma-iubo mo-
CTUTHYTHI 10 THHUHU TOCTIOAHEH KBAHTOBON MEXAHHKH.
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SGIMAJAO0T
O AETEPMHUHHU3ME U CBOBOJE BOIU

B marpaay 3a Tpy 10 H3JIOKEHHIO YHCTO HAYYHOW
CTOpOHBI Hallel mpobiemsl sine ira et studio' 1 npoury
Teriephb paspelinTh MHE BBICKA3aTh COOCTBEHHBIH, Hens-
OexHO CyOBheKTHUBHBIH B3MIAA Ha ¢urocodpckoe 3Haye-
HHe BOIIpOCa.

M3 Toro, 4ro ObUIO H3TOXKEHO BRILIE, ACHO, YTO [IPO-
TEKaloHIHe B TEJIE JKUBOTO CYHIECTBa MPOCTPAHCTBEHHO-
BPEMEHHBIC TPOLIECCHI, KOTOPHLIE COOTBETCTBYIOT €ro
MBILUTEHHI), CAMOCO3HAHHIO MAM M000H Opyrod nes-
TENLHOCTH (fjaXke €CIIM Y4YeCTb HX CHOXHOCTL M COBpE-
MEHHOE CTaTUCTHYECKOEe OObACHEHHE (H3UKO-XUMUM),
€CJIH HE BIIOJIHE CTPOr0 ACTEPMUHHPOBAHBI, TO BO BCAKOM
cllyyae CTaTUCTHUECKH JeTepMHUHUpPOBaHBL. Jns (pusuka
A X01Y MOJIEPKHYTh, 4TO, BOMPEKH MHEHHIO HEKOTOPBIX
JPYTUX y4eHbIX, KBAaHTOBas HEOIpPeaeaecHHOCTh, 0 MO-
€My MHCHHUIO, HE HMMEET NPHHIMIHAILHOTO 3HAYCHHA
o Ouonorudeckux mporeccoB. OHa MOXKET TONBKO TO-
BBILIATH POJb CIYYalHOCTH B TAKHX SBICHUAX, KaK MEH-
03, €CTECTBEHHBIE H UCKYCCTBEHHO BHI3BAHHBIE X-1yYaMH
MYTa4H 4 T. [J., YTO BIIOJHE MOHATHO U JOCTAaTOYHO XO-
POLIO U3BECTHO.

Jls nene#t nanbHenmero o6Cy»XIeHUS HHTEPECY1o-
we#t MeHs NPOOJIEMBL pa3peninTe CUHTaTh 3TO ROKa3aH-
HbIM. Tak, 1o MoeMy yOexIeHHIO, TOCTYIII Obl KaXIbiii
HenpenyOexneHHpH 6noior, ecay Obl, KaK 3T0 HEpeaKo

! Jlam. — 6e3 rHeRa W NpHCTpacTHs. — [lpum. nep.
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IMAJION. O AETEPMHHUIME H CBOBOIE BOJIU

ObiBaet, eMy He OBLIO HENPUATHO YTBEPKACHHUE, YTO «CaM
OH B CYUIHOCTH TOJIBKO YMCTBHI MEXaHH3M». ITO HETpH-
ATHOE YyBCTBO BOSHUKAET MOTOMY, 4TO IIPUHATO AyMATh,
Oyaro Takoe NPeACTABICHUE HAXONXUTCS B IPOTHBOPEUNH
co cBoOOOM BOJIH, CYHIECTBOBAHHE KOTOPOH MOITBEPK-
JaeTcs NPAMBIM caMOHAOMIoIeHHEM.

Ho HenocpeicTBeHHBIE BOCOPUSTHA, KAKUMHE GBI pas3-
JTUYHBIMA ¥ HECPABHUMBIMU OHU HH ObLTH, caMu 110 cebe
HE MOTYT JIOTUMECKH NPOTHBOPEUUTH JAPYT APYTY.

ITo3TOMy MOCMOTPHM, HE CMOXEM JIH MBI ITOJTY4HTh
NPaBUNBHOE M HENIPOTHBOPEUUBOE 3aKTIOYCHHE, UCXO
U3 CAEIYIOIHX JABYX TIPENOCHIIOK:

1. Moe Teno QyHKIMOHHMpYET KaK YMCTBIA Mexa-
HU3M, MOAYHHSAACH BCEOOHIMM 3aKOHAM TIPHPOJIEIL.

2. OnHAKO U3 HEONIPOBEPKUMOTO, HEMOCPEICTBEH-
HOTO OTBITA 8 3HAK, YTO A YNPaBIA0 NeHCTBUAMM CBOE-
TO Tejla U TPEABHXKY PE3yAbTATHI ITHX JNEHCTBHH. DTH
pe3ynbTaThl MOTYT MMETh OFPOMHOE 3HA4YEHHE B Ompe-
JeeHUH MOeHd cyabpObl, U B TAKOM CIIy4ae s YyBCTBYIO
W co3HaTenbHO Oepy Ha cebs MONHYK OTBETCTBEHHOCTD
3a CBOM JIEHCTBUA.

, MHe IyMaeTcs, 4TO M3 BTHX JABYX MPEANOCHUIOK
MOKHO BBIBECTH TOJIBKO OIHO 3aK/IIOYEHHE, a UMEHHO,
4TO «51», B3ITOE B CaMOM IIMPOKOM 3HAYEHHUH 3TOTO CJIO-
Ba — TO €CTh KaXIbIif CO3HATENHHBIN pa3yM, Korna-nubo
TOBOPUBIIHMI MJIH 9yBCTBOBABIIMH «s», — MPENCTABIAECT
coboif HE UTO MHOE, KaK CyObeKT, MOTYIMIMH YIIPABIATD
«IBHIKCHHEM aTOMOB» COTVIACHO 3aKOHAM IPHPOLIBL.

OnpeneneHHbie NPEACTABICHUS, KOTOPHIE Y IpY-
TMX HapoAOB MMeJM Koraa-To fosee IMpPOKOe 3HaUCHHE
(2 y HEKOTOPBIX COXPAHSIOT ero H TIOHBIHE), B COBpE-
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YTO TAKOE KH3HD C TOYKH 3PEHUA OPUHIHKH?

MeHHOH KynbTypHOH cpene (Kulturkreis) moxseprinuces
OrpaHHUYCHHUIO U cneluannH3auuu. [ToaToMy y Hac MoXeT
MOKA3aThCsl HECHBIXAHHOM AEp30CThio mpAMas (opMy-
JTHPOBKAa TOTO BHIBOJA, K KOTOPOMY MBI HPHIUIM BBIIIE.
[l XpucTHAHMHA ClOBa «3HAYUT, 1 — BCEMOTYIHUH
Oor» 3Byyat u 60roxyasHo, 1 6esymHo. Ho s npomy um-
TaTeJIA Ha BPEMS OTKA3aThCA OT 3TUX NMPUBXOJAMIHX CO-
o0pa>keHu# U pacCMOTPETH 0 CYINECTBY, HE SBIAETCA JTH
OpUBEICHHOE HAMH 3aKl0YeHde HauGONBIIMM U3 TOTO,
4TO MOXET Jarh OMOJOT, NMBITAKIIHACA ONHHM yIapoM
JIOKa3aTh M CYNECTBOBaHHE bora 1 OeccMepTHe AyILH.
Camo no cebe 3710 mpezacTraBieHue He HoBo. Ha-
CKOJIbKO MHE H3BECTHO, HaHOoJiee PaHHHE YIOMHHAHUA
0 HeM HaCYMTBIBAIOT YoKe Mo KpaitHel mepe 2500 ner, ecnu
He Gonbmie. HaunHasg ¢ OpeBHMX BEIHKHX YnaHumazg',
NpPEACTABICHAE O TOM, 4TO ATMaH = bpaxman (To ecThb
JUYHas MHAMBUAYAJIbHAs AyIlla PaBHA BE3JECYILeH, Bce-
HOCTHTAOILEH, BEYHON XylIe), He TONBKO HE paccMma-
TPUBAJIOCH B MHAUNCKON ¢unocoduu kak GoroxynsHoe,
HO CUHMTaJOCh KBUHTICCEHUMEH rimyboualinero npospe-
HHS B TO, 4TO MPOUCXOAUT B Mupe. O0muM cTpemicHHeM
BCEX Y4eHbIX BenaHTpi? OBIN0 HE TOIBKO HAYYHUTHCS IIPO-
H3HOCUTB YCTaMH, HO M ICHCTBUTENBHO BOCIIPUHSATE CBO-
UM YMOM 3Ty BeIHYAHIIyIo U3 Beex Meicneii. O Tom xe,
4acTO HE3aBHCUMO OMH OT JIPyTOTO, HO B IIOJJHOM COTfa-
cu# MEXIY cob0k0 (4TO M0 HEKOTOPOH CTENEHH CXOJHO
C TIOBEICHUEM YaCTHI] HCATBHOTO rasa), roBOpAT U MU~

! Vnanumaael — penuruosno-Gunocodckue KHHrH ApeBHeH
Wnpnu. — Ipum. nep.

? Benanta — oana 3 GUIOCOPCKUX MIKON OpaxManu3Ma. —
Ilpum. nep.
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STIJIOL. O JETEPMUHU3IME ¥ CBOBOJE BOJIA

CTHKM Ha TIPOTSXKEHUH MHOTHX CTOJICTHH, KOT/1a KaXABIA
M3 HUX OTIUCBIBAET AHYHBIA ONBIT CBOEH XKHU3HH B BHIpa-
MEHHUAX, KOTOpBIE MOTYT OBITH KPATKO MEPEAaHsbl CIIOBa-
Mmu: «Deus factus sum» (g cran 6orom).

Jns 3anannaoi gunocoduu 3Ta MBICTE OCTaBANACK,
OHAKO, UYXKAOH, HecMOTp4 Ha ee nponoBens Hloneuray-
IPOM M APYTMMH, 3alIIABIIMMH €€, H HECMOTPS Ha IIpH-
MEp TE€X WCTHHHBIX JIOOOBHHKOB, KOTOPHIE, TNSAs ApYyT
JIPYTY B TJ1a3a, YYBCTBYIOT, YTO MX MBICTb U MX PaloCTh
HE TOJIBKO CXOIHBI UMM UJCHTHYHBL, HO ¥ YUCICHHO €U~
Bbl. OJIHAKO, KaK NPaBHIIO, JIIOOOBHUKH CIIUIIIKOM T10IJI0-
[IeHbI CBOUMH 3MOLUAMH, 4TOOBI CHHU30MTH 10 ACHOTO
PacCyKIAeHHd, H B 3TOM OTHOILCHHM OHY OYEHDL HATlOMMU-
HAIOT MHCTHKORB.

Pazpemnte MHE cnesnaTh HEMHOIHE JAJIbHEH-
e nosicHenns. Co3HaHHe HHKOIJIA2 HE TIePe}UBACTCH
KaK MHOXXECTBEHHOE, a BCErjaa TONhKO KaK SAHHHYHOE.
Jlake B TEX MATONIOTHYECKUX CIy4aix, KOrla, HarpuMep,
HMeEeTCA PacuICILICHUE CO3HAHUA WM pa3fgBOCHHUE JIN4-
HOCTH, 3TH ABE AHYHOCTU YEpeAyHOTCA OJHA C IPYToH,
HO HUKOTJZIa He NpOogBIAIOTCA BMecTe. Bo cHe MBI, npas-
J1a, UHOTA HCTIONHAEM HECKOABKO pONieH B OTHO U TO XK€
BpEeMs, HO UCIIOJHAEM MO-Pa3HOMY: MBI BOIUIOIIAEMCS
NPEAMYIIECTBEHHO TONBKO B OJIHY M3 HHX, U B 3TOH ponn
MBI U JIEHCTBYEM W TOBOPHUM IIPAMO; B TO XKe BpeMs da-
€TO OBIBAET, YTO MBI CTPACTHO XKIEM OTBETA WM OTKIH-
Ka Apyroro ACHCTBYIOIIETO JIHLa, HE 3Had TOTO, YTO €ro
NeHCTBUAMH U PEUpIO YIIPABASEM MBI CaMU.

Kak e BooOme MOrjio BOSHUKHYTh NpeACTaBle-
HHE O MHOXECTBEHHOCTH CO3HAHMH (IIPOTHB KOTOPOTO
TaK HaCTOHYMBO BHICTYHAT aBTOphl Ymanumax)? Co-
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YTO TAKOE JKHU3Hb C TOYKH 3PEHUSI PHIUKH?

3HAHME MHTHUMHO CBS3aHO U 3aBHCHT OT (M3HUYECKOTO
COCTOSHMA OIpPEJESICHHON YaCTH MATepUH — OT Tena
(BcrIOMHUTE pa3nHyHble TYIIEBHbIE M3MCHEHHS, MPOKC-
XOJISIIKeE BO BpEMS Pa3BUTHUS OpTaHM3Ma, HAIPUMEp, TIpU
CO3PEBAHNH, CTAPEHUH, CTAPYECKOM crlaboymud u T. 1.,
WM HACTYMAKIIHE HOX ACHCTBHEM JIMXOPAJKH, OTPaB-
nieHus, HapKo3a, MOBpexAeHus Mosra u np.). Ho takmx
4eJOBEUECKUX Tel UMeeTca MHOXecTBO. Ecnm ucxonurs
U3 3TOTO, NPEACTABICHUE O MHOXKECTBEHHOCTH CO3Ha-
HHH WM WHTEIUIEKTOB KaKeTcs BecbMa yOemHTenbHOH
runore3oi. BeposgTHO, BCe IPOCThIE, HENPUTA3ATEAbHBIC
TIOAM, TAK K€ KaK ¥ OrpoMHoe OONBLIMHCTBO 3amaJHbiX
¢punocodoB, CUHTAIOT €€ BEPHOM.

HpussTie >TOH rHIIOTE3b] NOYTH HEMHHYEMO NIPH-
BOIIIT B JANILHENIIIEM K IPU3HAKMIO JYI, CTOJb K€ MHO-
TOYMCJIEHHBIX, KaK U Tejla, U 3aTeM K BOIIPOCY, TaK Xe JIH
CMEPTHEI 3TH AYLIH, KaK Teja, WiH, HaQOoopoT, oHu Oec-
CMEPTHBI B MOT'YT CYIIECTBOBAThH COBEPLICHHO CAMOCTOA-
TenbHO. [lepBad MbICIb IPOU3BONUT HA BCAKOTO YENOBEKA
KpalHe HEeNPHATHOE BIIEUATICHUE, TOTAA KaK HOCIEAHAS
OTKPOBEHHO 3a0bIBACT, HIHOPHPYET M AaxXe BOBCE OTPH-
aeT MMEHHO T¢ MpPEANOCHUIKH, Ha KOTOPBIX OCHOBAaHA
CaMa TMMOTE3a MHOXECTBCHHOCTH. MHOIZa CTaBHINCH
naxe enie Oolee HeNensle BONPOCH, HAIPUMEP — €CTh JIK
IyIa y XUBOTHBIX? 3aaBajicst iaxe BOIPOC, UIMEKOT JIH
Jylly >KeHINWHBI, WIM OHa CBOWCTBEHHA TOJBKO MYyX-
ypHam? [lonoOHbic HanmpaBieHUs B Pa3BUTHM THITOTE3BI
MHOXKECTBEHHOCTH CO3HAHUH HOCHIM, IPaBJa, XapaKTep
ABHO HEYJAYHBIX NONBITOK. OIHaKO OHH BCe XKe JOJDK-
HBI BHYLUHTH HAM M3BECTHHIE COMHEHHS B IPAaBUABHOCTH
ITOM TOUKH 3pEHMS, KOTOPas CBOMCTBEHHA BceM odu1M-
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SMMIOT. O AETEPMAHN3IME H CBOBOJE BOJIH

abHEIM 3anafiHbiM BepoBauusaMm, Ho He CKIIOHSEMCS JTH
MBI K eniie Oonbplied HeleToCTH, eciu, oTOpackiBas upes3-
MEpHBIC CyeBepUsi TaKUX BEPOBaHHWiIl, MBI COXpaHAEM
X HAUBHYIO HZCH0 MHOXKECTBEHHOCTH AYLI, «HCOpPaB-
NSy e¢ YTBEPKACHHEM, YTO 3TH AYIIW TACHHBI U YHH-
YTOXKAKTCS BMECTE C TeAaMHU?

ERUHCTBEHHOE, YTO HaM OCTaeTcs, — 3TO NpUaep-
XHBAThCA JTAHHBIX, OIYYEHHBIX U3 HETIOCPEACTBEHHOTO
OIBITa, 2 UMEHHO, YTO CO3HAaHHME NpeAcTaBnAeT coboH 18-
JIeHHe, 110 CaMOMy CBOEMY CYILLECTRY eTHHHYHOE, JJIg KO-
TOPOTO MHOXECTBEHHOCTH HE M3BECTHA; YTO CYUIECTBYET
TOABKO €HHUYHOE, & TO, YTO KaXETCd MHOXECTBEHHO-
CThHIO, ABISETCA JUIIL PAAOM PA3THYHBIX aCTEKTOB 3TOTO
€IMHWYHOTO, KOTOPAIC HAM CO3/IaeT WILTIO3Us (MHAHACKAs
Maiis). Taxad e WUTIO3Ms BO3HUKAET B Tajiepee 3epKal,
H B cuny 3T1o#l mamo3nk [aypusaHkap 1 JBepect okaza-
JHCH OHUM H TEM K€ ITMKOM, TOJIBKO pacCMaTPHBAaEMbIM
M3 pasHBIX JOAuH'.

KoneuHo, paznuyHble MyJpEHbIE POCCKa3HU
O NpHU3paKax-WUIK3HAX NPOYHO 3aKPEMUANUCH B HAIIMX
yMax ¥ TIpensTCTBYIOT PHHSTHIO IPOCTOTO HCTHHHOTO
NOHUMaHHA JelicTBUTenbHOCTH. Hanpumep, yTBepxkia-
1M, 9TO €CNH 32 MOWUM OKHOM CTOHT JEPeBO U f TIISKY
HA HEro, TO B JICHCTBUTENBHOCTH 5 BCE XK€ HE BHXKY 3TOTO
AepeBa. biaronapsa HEKOTOPOMY «XHTPOYMHOMY» Mexa-
HU3MY BOCHPHATHS, Y KOTOPOT0 HCCIEAOBaHBI THINE Nep-
BBI€, OTHOCHTEIBLHO IIPOCTHIE CTYTIEHH, PEIBHOE IEPEBO

! 3peck Ulpeauurep JONyckaeT SBHYIO OrOBOPKY, 0O Ha ca-
Mom jaene Iaypuzaskap H DBepecT, paHee CUATABIINECH OAHOH
BEPUIMHOHN, Ha caMOM JEN¢ OKa3alHCh PA3HBIMHU IHKAMH, —
flpum. nep.
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YTO TAKOE JKHU3HDb C TOYKH 3PEHHS ®U3IAKA?

BBI3BIBAET CBOE 0TOOPaXKEHUE B MOEM CO3HAHUM, U UMEH-
HO TOJIBKO 3T0 oToOpaskeHHe Jepesa i 1 y3Haw. Ecnu Bel
BCTAHETE PAAOM CO MHOH M TOXKE ITOCMOTPHTE HA 3TO JIepe-
BO, TO OHO BBI30OBET CBOE OTOOpa’KCHHE M B BalleH ayuie.
H x014 1 BHKY CBOE IEpEBO, a Bbl — CBOE (3aMEUATEIbHO
NIOXO0XKEee Ha MOE), MBI BCE K€ HE 3HAEM, YTO MpeNCTaBIsieT
coboll nepeBo camo no cebe. 3a Takoe IKCTpaBaraHTHOE
nocrpoenue oreercrseHen Kant. B Toil cucreme wuniei,
KOTOpas pacCMaTpUBAET CO3HAHME KaK singulare fantum',
9Ta 3KCTPABaraHTHOCTD JICTKO 3aMEHACTCS YTBEPKICHH-
€M, YTO, OMEBHUIHO, HMEETCA TONBKO OJHO JEPEBO, a BCe
paccyKAenHsa OTHOCHUTENLHO OTOOpaKeHUH NpescTaBii-
10T OO0 TONBKO HCTOPHIO ¢ IPH3paKaMH.

OnHako y Kaxioro u3 Hac eCTb HEOCIIOPHMOE Opei-
CTaBJICHHE, YTO 001[as CyMma ero COOCTBEHHBIX TEPEKH-
BAHWH M BOCTIOMMHaHHM 00pa3yeT HEKOTOPYIO CAMHHILY,
ACHO OTIMHMAIOLIYIOCA OT TakOH e eMdHMubl JH0oro
apyroro denoseka. OH CCHUIAETCS Ha Hee, KaKk Ha CBOE
«s». Uro XKe Takoe 3To «a»? s

Ecan Bel Oyzaere nmpucCTalbHO aHANM3MPOBAThH 3TO
«i», TO, 4 JyMar, BBl NPHJIETE K 3aKIF0YCHHUIO, YTO OHO
npencraBisier cobod Bce ke HeuTo Gonbliee, YeM Npo-
CTOH HabOp OTAEIBHBIX BOCIIPHATHH M BOCIIOMMHAHHM,
¥ CY>XHUT HMEHHO TOH KaHBOW, Ha KOTOPOH OHM HAaKoO-
wisrorcd. [lpy BHUMaTeIHHOM CaMOHA01I0/IEHUHU BBl He-
MHHYEMO NPUAETE K BBIBOAY, YT0 TO, YTO Bbl PEabHO
IPUHHMAJIY 32 «», — 3TO U €CTh OCHOBA, Ha KOTOPOH
cobuparoTcs Bce 3TH NepexuBaHUA. Bbl Moxere yexaTh
B JIPYTYIO CTpaHy, IepecTaTh BUACTh BCEX CBOHX JIpYy3CEH,

! Jlam. — eVHCTREHHOE TONBKO. — Hpum. nep.
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SHKAJIOT. O JETEPMHHHU3ME H CBOBOJIE BOJITH

MoXere 1ouTH 3a0UTh UX; BBl IpHOOpETETE HOBBIX APY-
3eif, Oy/ieTe UHTEHCHBHO y4acTBOBATh B OOIIEH XHU3HU
¢ HHMH, KaK Kornxa-To co cTapsimu. Bce MeHee u MeHee
BaXkHBIM OyJeT ang Bac TO, 4TO BbI, )KHBS HOBOH JKH3-
HbIO, TPOAOIDKAETE €Ille BCMOMUHATH CTapyio. Bei, MO-
XeT ObITh, CKa)k€T€ O CBOEM NPOHLIOM B TPETHEM JIHIIE:
«IoHOMIa, KOTOPBIM s OpUI. ['epoii unTaemMoro Bamu po-
MaHa MOXeT CTaTh OJIke BalieMy CepAiy ¥ 3HAUHTEh-
HO OoJiee JKHUBBIM M 3HAKOMBIM, YeM 3TOT 10HOoma. OjHa-
KO 3/1€Ch He ObUI0 IPOMEXYTOUHOTO Nepesioma, He ObLI0
cMeptu. 1 1axke eciu HCKyCHBIH THITHOTH3Ep CyMeeT Co-
BCEM BBIUEPKHYTH U3 Balllero CO3HAHUA BCE Ballli PaHHHE
BOCTIOMUHAHHS, TO ¥ TOr'/1a Bbl He OyeTe CUUTaTh, YTO OH
y6u Bac. Hu B kakoM citydae 31ech HET IOTE€pH JINYHOTO
CYIIIECTBOBAHHS, KOTOPYIO HAJO OIIAKHUBATh.
U nukorna He Oyner!
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NOCJECJOBHUE NEPEBOAYHKA

Kuura DOpsuna lllpenunrepa «Yto Takoe xH3Hb
C TOYKH 3peHus (HU3UKH?» BHEPBHIE BHUIUIA B AHIIMH
BO BpeM4 BOiHEI B 1944 r., mocne yero Boiaepkana Oe3 us-
MEHEHHI HECKONbKO H3aHHUI H BbI3BATA 0XKUBJICHHBIE OT-
KIHKH B 3apyOexHOH HAy4HOHW W HIMpOKOM npecce. OnuH
BOCTOp)KEHHBIH peleH3eHT' BhICKa3al Jaxe MHEHHe,
4TO0 OHA CO3Jajla B HAyKe LENYIO 310Xy, H CPaBHHI ee
B 3TOM OTHOLICHHH C TAKMMH TPYZaMH, KaK paGoTh 3a4u-
HaTeNs CTaTHCTHYECKOH TepMoAuHaMuky Bunapaa ['n6-
6ca ¥ ocHOBaTens HayyHO#H rederuxH I 'peropa Mennens.

C Takoil BbICOKOH OUEHKOW KHHIM TPYZHO COTNa-
CHTBCSI, 1 HECOMHEHHO, 4TO OHa Oblla BbI3BaHAa OTYACTH
KaK HECKOJbKO CEHCALMOHHBLIM 3arjlaBHEM KHHIH, TaK
U UIMPOKOI0 W3BECTHOCTHIO aBTOPa — OJHOrO U3 Kpyn-
HEHIIMX ydYeHBIX Hamiero BpeMeHH. UToQbI yuTatensm,
HE CrelraikcTaM B 061acT coBpeMeHHOH Gu3uky, 66110
ACHO, KTO TaKOH aBTOpP 3TOW KHUTH, YKa)KeM, UTo, repe-
YMCIAs TBOPEHHUs, SKBHBaleHTHble «Havyamam» Hcaaka
Herorona, akagemuk C. W. BaBunos, Hapsaay ¢ Teopuei
aTOMOB M DJIEKTPOHOB H C TeopHed OTHOCHTENbHOCTH
A. DitHmiTeiina, yka3sIBaeT Takxke Ha KBAHTOBYIO (BOJIHO-
BYIO) MEXaHHUKY, co3nareieM kotopoi 6but Lllpeunrep?.
B 3Hak npu3Hanud ero BeIAarommxcsa Tpyaos O. Ulpeaun-
rep 6611 n36pan B 1934 r. noyeTHHIM YNIEHOM AKaJeMHA
nayk CCCP.

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

Ne 6, 1946, New lork.
2 C. U. Basuaxao s «caak Hetoron», 2-¢ u3a., 1945 1,
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NOCJIECTOBHUE HEPEBOJYHKA

IlocTtaBnenHbiil B 3arji1aBuu Bonpoc — «YTo Takoe
XKHU3Hb?», a Takke Prnocodcekuii smutor — «O neTepmu-
HHU3MeE U cBOOOIE BOJIH» — TaKxkKe He MOTJIH HE IIPUBIIEYh
BHAMAaHHMS HAYYHBIX ¥ BOOOMIE IIMPOKHX YHTATEIbCKUX
KpYTOB.

Onnaxo kaura Ulpexunrepa umeer Gonbiioe 3Ha-
YeHHue M Mo CyIecTBY. B 4eM ke COCTOMT €€ IEHHOCTD !

IlIpenuarep B cBoeil kuure, B opMe yBJICKATENb-
HOHW M ZOCTYNHOH Kak Jyis (pM3HKa, TaK | s OWosora,
OTKpBbIBaeT YMTATENI0 HOBOE, OBICTPO pa3BUBaIOLIEECH
B HayKe HanpagplieHHe, B 3HAYHTEIbHON Mepe 00beauHs-
olee MeToabl Gu3uKkd B Ouonoruy, HO ObIBIIEE IO CHX
[Op AOCTYIHBIM JIHIIb BEChbMA Y3KOMY KPYTy JIML, pac-
NoJaraoMx cenuaibHOH IHTepaTypoi.

Bce 6onee riybokoe npoHHKHOBEHHE B CTPOCHHE
WHUBOH KIIETKH MOTpeOOBayo B Hallle BpeMs IpHBIEYE-
HHUS pAfa METONOB H IOHATHH COBpEMEHHOH (H3MKML
ITO MOPOAMIIO «HACTOANTYI0» OMO(U3NKY, aHATOTHIHYIO
BO3HHUKIIECH paHee OHOXHMMH, CIeaBIIel yxe Oonpioi
BKJIaJl B pasBHTHe HAINMX 3HaHMii 0 *u3Hu. Hanporus,
IPHMEHCHNE PU3UIECKHMX METOXOB (B NEPBYIO 04epeb
ONTHYECKUX, PEHTIICHOBCKUX M 1p.) A0 CHX NOpP Hrpa-
JIO MOYTH HCK/HQYHTENIBHO HOACOOHYIO POIb, IIOMOras
TOJIBKO OOHAPYXHUTh HEKOTOPbIE OHONOrHYeCKHe (PaKThI
6e3 cooTBeTcTBYIOMErO (H3HYecKoro U obmebnonoru-
YECKOro MX MCTOJIKOBaHMA. D10 Oblia Gu3uKa ans Omo-
Joruy, HO He ¢u3uKka B 6Hosoruu. B 3TOM oTHOWIEHUH
Ouogusuka B cBoei 3HaunTENbHOH YacTH ObLIa rIyOOKO
OTJIHYHA OT OMOXHMUH, KOTOPas He OrpaHHYHBAJIACh BBE-
JleHHeM HOBBIX METOJOB, HO JJaBHO Mepelia K aHalu3y
CYHIECTBA CAaMBIX COKPOBEHHbIX XHMHYECKHX HpeBpa-
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YTO TAKOE )KH3Hb C TOMKH 3PEHHA ®U3HKH?

[MIEHUH, MPOTEKAIOMIMX BHYTpH opraHu3ma. IlogoGHoro
yrIyOneHus B CYUIHOCTh JKU3HEHHBIX SABIEHUH OHO(U-
3MKa JOCTUIJA TOJILKO B HEOONBINOH cTenmeHu (HampH-
Mep, B HU3yYEHHUH NIeKTPO(YU3NONOTHIECKUX MPOLECCOB,
MHTOIC€HETHYECKOr0 H3Jy4YeHHs M T. I.), B CHIY 4Y€ro
oHa 1o OonbINe# YacTH COXpaHsia MOJoXKeHHe moacob-
HOH HayKH, XOTS M COCOOCTBYIOMIEH PacKpHITHIO TEX
WM MHBIX 3aKOHOMEPHOCTEH, HO HE Hrpalouiel BIOJHE
CaAMOCTOSATENbHON pOJIM B Jie€l€ IMO3HAHUA KH3HEHHOTO
denomena.,

U Tonpko B Hamy gHU (U3MKa BCTynmia B 00JIacTh
OMONOTHH C HENBI0 PACKPBITHA TEX HU3IIMX YPOBHEH B Op-
raHH3alliy JKHBOH MaTepHH, HOHUMAaHHE KOTOPHIX SBIACT-
¢ HeoOXoxMMO# npexnocsUIKoi Oyayiiero, Gonee moi-
HOTO U NIyGOKOro fpefCTaBIeHus O XKH3HH BOOOLIE.

Kuvura Ulpeaunrepa npenxcrasnsger coboii, crporo
TOBOpS, MEPBbIE CBA3HBIE pe3yIbTaThl 3TOT0 HampaBiie-
HUA, Ky/fa HECOMHEHHO OyneT BHECEHO erme MHOro Io-
NpaBoOK, HO KOTOPbIE B OCHOBHOM HaMe4aroT OnpeselieH-
HbIE OYEepTaHHS HOBOI'O HAYYHOTO 3/{aHUS «HACTOSMIEH
Onogu3nKy.

Ecnn 6w xauralllpegunarepa orpaHi4HBaIACh OTHAM
TONBKO M3JI0KEHHEM NMPUBEREHHOTO, TO M 3TOro ObLIO OB
JOCTATOYHO U1 NpH3HaHuA ee 3Hadenud. Ho Ulpenunrep
BHOCHT B 3TO HOBOE HAIIpaBlI€HHE HAYKU O >KU3HH OOIb-
IIOH JIMYHBIH BKJIAJl, YTO B 3HAUYUTEIHHON CTETIEHH OTIpaB-
IBIBACT T€ BOCTOPIKEHHBIE OIICHKH, KOTOPBIE €ro KHUTa 110-
Jy4uia B 3arpaHUYHON HAy4HOH Ipecce.

Hapsny co MHorumu, 6osiee YacTHBIMU cooOpaske-
Husamu LlIpexaunrep BuIABUraeT 4pe3BBIYANHO HIMPOKYIO
Y IJIOZOTBOPHYIO MBICTb. OH HaMeuaeT CBA3b IBYX OHO-
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HOCIECJTOBHE IEPEBOTYHKA

JIOTUYECKUX «3arafok», a UMEHHO: BoNpoca O XapakTe-
pe HaclenCTBEHHBIX CTPYKTYp M, Ka3zaiock OBl, CTOMb
JJAJIEKOro OT HEro Bompoca 00 OTHOINEHHH OpraHH3MOB
KO BTOpOMY 3aKOHY TepMonuHaMmuKH. [TocnemxHui, xots
H HE KOTMEHSETC» JUIS JKHUBHIX CYIIECTB, HO B 3HAYHTEJIb-
HOH cTeneHM UMH «obxoxutcsy. lllpenunrep rnokassiBa-
€T, YTO BayKHEHUIITUM yCIIOBHEM 3TOT0 (€CNH HE TIPUUUHOMN )
CIYHT 0co0as cielinduyeckas CTpyKTypa HEHTPAILHOTO
anmmapara KJIeTKH — XpOMOCOM. XpOMOCOMEI TIO CBOEMY
CTPOEHHMIO CTIOCOOHBI, KaK «MeXaHH4ecKas» (B MPOTHUBO-
NIOJIOKHOCTh  «TEPMOJUHAMHYECKON») CHCTEMa HEOOBI-
YalHOH CIIOKHOCTH, HEMNOCPENCTBEHHO IIOIEPKUBATH
3aKOHOMEpHOe TeUeHHe MHOTHX OHOIOrHYecKux mpoiiec-
coB, obecrnieunBasi MUHIMAaIbHBIE Pa3MEPhl «PeTyIHpyI0-
IIEro anmapara KIeTKH.

Bceato nenaer kuury lpenunrepa Becbma leHHOM,
HECMOTps Ha 3HA4YMTENbHBIE €¢ HEAOCTATKH, Ha KOTOPBIX
MBI OCTRHOBUMCS HIDKE. IMEHHO 3Ta MONOXKUTENbHAS
cTopoHa Hebosnpinoi kuuru llpenunrepa u npusBiekia
K ceOe BHEMaHUE pAfa KpyNHEHIINX yaeHbIX — XOonma-
Ha, Mennepa U Jlenn0Oproka, MOCBIATHBIIMX ei Oonplue
penensun. Byner monesHo BKpaTiie NO3HAKOMHUTbL YUTa-
TEJIs C 3TUMH PEIEH3UAMH.

B cBoem ot3biBe 0 kHure llpenunrepa kpymuei-
IMH aHITHACKUH GHOJIOT U IPOrPECCUBHBIN 00IIeCTBEH-
Helil gestens npod. k. b. C. Xonmau! maer eii Becbma

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

[podeccop Xonpan — unern JIOHAOHCKOro KOPOIEBCKOTO
obuecrsa u mouyetHsd uien Akagemun Hayk CCCP, anen pen-
KoJuieruu rasersl «Jleiinu yopkep». M3Becten cBouMHu paboTa-
MU II0 TeHeTUKe U Ouoxumun. — Ilpum. nep.
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YTO TAKOE KH3Hb C TOYKH 3PEHMS dHU3HKH?

BBICOKYIO OIIEHKY; B TO )K€ BpeMs OH JeflaeT ¥ Pl KpH-
THYECKHUX 3ameuaHuid. [lpexne Bcero oH crpaBeAiuBO
oTMeuaeT, 4ro npuHuMaeMsiii IllpexuHrepom B3rnsn
Ha XpOMOCOMY KaK Ha THTAHTCKYI0 MOJIEKYJTy («anepHo-
auueckudt kpuctaw Llipeannrepa) 611 BnepBoie Bobl-
JMBHHYT coBeTckuM 6uosiorom npod. H. K. Konbnossim,
a He /lensbprokoM, ¢ uMeHeM kotoporo lllpeaunrep cBs-
3bIBAET 3TY KOHUEMLIHIO.

Ilepexons k cymiecTBy BOmpoca, XOMIIH CUNTALT,
4YTO €CIM paccMaTpUBaTh I'eH KaK MoJexyiy, obnajgaro-
HIYI0 CBOMCTBOM Karaau3aTopa, TO, BOIPEKH MHEHHFO
Mipenusrepa, qaxe K eAMHUYHOMY T'€HY BIIOJIHE TIpHMe-
HUMBI HPHHIUIBI CTATHCTHYECKOW MexaHukd. Otnens-
Hasg MOJIeKyJla KaTaiu3aTopa MOXKeT B ONaronmpUsTHBIX
yCHoBHSIX mpespamars 6onee yem 100 TeiCAd Mosexyn
cybeTpata B CeKyHIY, a4 3TO — UHQPBHI, BIOJHE AOMY-
CKalOWHE CTaTUCTHYECKHH MOAXOJ IpH HCCEe0BaHMU.
B nenom Xongsu monaraer, 4I0 XOTs HPEACTaBICHHS
Jenbbpioka u oYeHb MMONHO OTBEYAIOT W3BECTHHIM (paK-
TaM, OHH, KaK 3TO HEOJHOKpPAaTHO HabMOqanoch B KBaH-
TOBOH MEXaHUKe, OKHBI CHIbHO H3MeHUThCs. OH cChi-
naeTcs Ha HeonmyOIMKoBauHy0 paboty Jiu u Koryecaiina
(IpeACTaBIIEHHYIO AHTJIMHACKOMY TeHeTHYecKoMy obie-
CTBY), B KOTOpPOH aBTOPEI HaXOAAT, YTO OOJBLHIMHCTBO
JETATbHBIX MYTAl¥ii, BbI3bIBAEMBIX OOJIy4EHUEM Criep-
MaTo30ua0B Drosophila, sBasercs ciencTBHEM pas3pbiBa
XPOMOCOM C TIOCJIEIVIOIHM HX BOCCTAHOBJICHHEM, a, Ha-
npumep y Tradescantia, Taxo# pa3psiB Tpebyer okosno 17
WOHU3ALMI Ha XxpomaTuay. C apyroi croponsl, @abepxe
1 bunb oGHapy)wIn, yTo OONBIIAS YAaCTOTa MYTHpPOBa-
HUSL OJHOrO OYeHb HEYCTOMYMBOIO I'€Ha 3aMETHO TOHM-
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OOCHECIOBHE NEPEBOIYHKA

)aercs NIPH BBICOKOH Temneparype. « Bo3MoxHO, — 3a-
©nodaeT Xona3H, — YTO B XpOMOCOMAax NPOUCXOAAT
6oIce CI0KHBIE ABICHHS, 1eM MOXHO ce0e mpeICTaBUTD
JiaKke Ha OCHOBAHUHM NPUHIIUIIOB BOJHOBOH MEXaHUKHY.

OTMeTHB, 9TO MENOro psjga OHONOrHYECKHUX Npo-
6uem Ilpeaunrep He MogHuMaeT BoBce, XONIIH YKa3bi-
BACT B YaCTHOCTH Ha NpoOneMy peryJIsIy HapyIeHHH
B OpraHu3Me, KOTOpPYIO HEKOTOpble OHONOrH HAXOIST
HEBO3MOXHBIM OOBACHUTHL MATEPHAIMCTUYECKH, H Bbl-
cKa3piBaeT Haxexnay, 4To B aansHeimem Ulpenunrep
3alMeTCs 3TUMH BOIIPOCAMH.

3akaHuMBasg PEUECH3HIO CEPhE3HOH KPUTHKOH (usto-
codckux Bbickasbisanui [lpenusrepa (o dem ckaxem
Hxe), XOIMI3H B LIEJOM BCE XK€ NAET BHICOKYIO OLCHKY
KHHTe, KOTOPYIO, Kak OH FOBODHT ellle B Hauayie, He00xo~
JMMO TIPOYUTATH KaXIOMY F€HETHKY M KOTOpast CBOeH Mo~
CTAaHOBRKOH BoMpoca 00 HCMONB30BAHHH OPraHH3MOM OT-
PHLIATENBHON SHTPOIMH MOXKET 000raTuTh ¥ PH3HONOTA.

Cxoxnsle Mpicnu 1o noBoxy kHurH lllpeaunrepa
BBICKa3BIBAET U3BECTHBIH amepukaHcKui reneTuk 1. JhHk.
Mesnep'. Tlo ero MHeHHIO, K BECbMa Ba)kKHBIM 0COOEH-
HOCTSIM XHBOH MaTepHH, paccMOTpeHHbIM B kaure llpe-
JHUHrepa, ciefyer nobaBuTth eme oaHO Goiee rirybokoe
U He 3aTPOHYTOE aBTOPOM OCHOBHOE CBOHCTBO I'€Ha —
ero crnocoOHOCTh Pa3MHOKATECSA, YABAUBAThCA. Crocol-
HOCTb 3T JIXHUT B OCHOBE TAKUX KAPJIMHAIBHBIX OHOMO-
THYECKMX SBIACHMH, KaK POCT, pa3MHOKEHHE U, HAKOHEII,
IBOJIFOLUSA JKUBBIX CYIECTB.

' H. G. Muller. The Journ. of Hederity, v. 37, Ne 3, 1946.
{Ipodeccop Mennep — kpynueiini cOBpeMEHHBIH reHe-
THK, 4IeH-KoppecnoduenT Axanemuu Hayk CCCP.
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YTO TAKOE XKH3HB C TOYKH 3PEUNH OH3UKNU?

Onnako Oy et 601pIMM YHPOIIEHHEM PacCMAaTPH-
BaTh 3Ty CHOCOOHOCTH TeHa KaK MpOCTO#l aBTOKATaIu3,
KaK 3TO cyHrTad, Hatpumep, 1ponanHn. l'eH cnocober
K YIBOGHHIO U COXPAHSET 3Ty CIIOCOOHOCTb U NOCNE MY-
TUPOBAHUSA, TO €CTH AAXe MPHHABIIU HHYIO PopMy U npo-
ABJISAS COBEPIICHHO HOBBIE CBOMCTBA B CBOEM BIIMSHHUH
Ha pa3BuTHe opranmsma. Hu y onsoro aBroxaranmsato-
pa Taxas criocoOHOCTh MoOKa He u3BectHA. JIoObie rest
U MX MyTauuu MOryT (OpMHpOBaTh OpraHudecKuit cyo-
cTpart B HOBBIe, NOA00HbIE UM relsl. UMeHHo 310 obecne-
YHBAET CaMy0 BO3MOXKHOCTS SBOJIIOIIH, IyTEM HAaKOILIe-
HUS ¥ PA3MHOMKCHMSA MYTalHH, HCTIHITHIBAEMBIX T€HAMH.
C 3TO# TOYKH 3peHHS TOpa3/l0 MeHEE BaXXHbIM IS IIOHH-
MaHMA CyIIECTRA YKHU3HH ABIACTCA TOT QaKT, YTO MyTaIUH
-—— 3TO UMEHHO KBAHTOBBIC CKa4KH, H0OO «OpraHu3amus»
(«nopsinox» no Uipenurrepy) B cnenmnduaecku 6uono-
IAYECKOM CMBIC/IE — 3TO B MEPBYH0 OYEpeib Pe3yJibTaT
yaBOEHHsI TeHOB u oTbopa. buonorvueckas «opranusa-
UHMS» OTHIONb HE TaK CHIBHO CBf3aHA C HAKOILICHHEM
TOTO, YTO OHONOrH Ha3bIBAIOT MOTCHI[NAIBLHON SHEpruei
(«orpunarensHas sHTponusy llpemunrepa).

OcHoBHas Ha0II0XAOMIASCS TEHACHINA B Pa3BUTHH
KMBOW MaTepuH, 1o MHeHUI0 Memnepa, — obecneuerne
MaKCHMaJTbHOH Oe30MaCHOCTH M IIUPOKOE pacHpocTpa-
HEHHME CBOEro THUTA OPraHU3a[MH. ITO YaCTO JHOCTHUTAET-
CSl TAKUMH Ka4eCTBEHHBIMH Iy TAMH, KOTOPHIE HENOCPE-
CTBEHHO HE YBEJHYHMBAIOT «MHUTAHHSA OTPHLIATETEHON
SHTpOIHEHY», HO B JajIbHEHINEM CO34al0T O'POMHEIE BO3-
MOXKHOCTH JJ1 YTUIU3allMy BHeHIHeH dHepruH. Taxoso,
HanpuMep, pa3BUTHE MHTE/LUTEKTa y (pu3nuecKu ciaboro
CyIIECTBA. 3/1€CH KOHTPOJb HaJa SHEprueil B MHTepecax
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HIOCJECHOBHME IEPEBOAYHKA

CHCTEMBI BXXKHEE, UEM YBEIMUCHUE COEPIKAHUA SHEPTUH
B CaMOH CHCTEME.

Jlajiee perieH3eHT NoABepraeT pe3koil KputHke ¢u-
A0COMCKHI FMUIIOT KHHKKH.

B nenom Mesurep cuuraet, 9410, HECMOTpPS Ha He-
MOJHOTY M HEKOTOphIC HECYIECTBEHHbIE HEIOCTATKH,
kaura llpegunrepa BeceMa 1eHHA TEM, YTO IOMOraer
paspelnTh HEKOTOpble MpoOIeMBl, HHTEPECYIOIIHE BO-
ofuie BCAKOro y4eHoro.

[lo muenuo Maxca [lensOproka, BHICKa3aHHOMY
B ero peuensuu’, kuura Ilpenunrepa He penaeT BOnpo-
ca, CTOAIIECro B €€ 3arjaBHH — «YTO Takoe >KU3HbL?».
3a/iaB BOMPOC, KaK MOTYT (H3MKA H XMMHS OOBACHHTH
Oporecckl B XHMBOM OPTraHH3ME, NPOTEKAIONIHE B IIPO-
CTpPaHCTBE M BpeMeHH, aBTop pa3bupaeT Jpyroii, Heco-
MHEHHO BAXXHBIA, HO TOPA30 MEHEE CYIIECTBEHHbIN BO-
APOC — MOTYT JIK PU3UKA H XUMUS OOBACHUTH ABICHHHA,
npoTexarome B opranuzme. TeM He MeHee, 3Ta KHHra
npexacTaBsgeT coboit kak 6bf GOKyC, B KOTOPOM CXOAATCS
HHTEepech GU3HKOB U 6HOMIOrOB.

«Yutarensm, He 3HAKOMBIM CO CIIEHHAIbHBIMH BbI-
CKa3bIBAHHASMHE Bbopa?, — rosopur [lens0prok, — Moxer
NOKAa3aThest, 4TO PHU3HYECKAs IPUPOAA IIPOLIECCOR BHYTPH
AKHBOH KJIeTKH pasyMeeTcs cama coOoi, U UM TPy AHO oile-
HUTH 3HAYEHUE 3aJa4H, CTOAIIECH B Hayaie KHUTH nepej

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

% 3nech UMeeTCs, OYEBHIIHO, B BUAY TOUKa 3penus Bopa u Hop-
Jlana 0 3HadeHHH KBaHTOBOH HEONTPEAENEHHOCTH, KoTopoH ipe-
AMHrep [POTHBOMOCTABNAET CBOK {IETEPMUHHUCTHYECKYIO HO
CYLIECTBY) TOYKY 3PEHUS Ha MPOLIECCH] KU3HH,
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4TO TAKOE XKHU3BL C TOYKH 3PEHUA GHIUKHA?

«HanBHBLIM (u3UKOMY. JlenbOpioK cHUTaeT, 410 00CyXK-
nenue llpenuHrepomM THIOB 3aKOHOB NMPUPOARI («CTaTH-
CTHYECKHX» U «JIHHAMHYECKHX») MOXKET 0Ka3aTh «IIpo-
SCHAIOIIEE BAUSHUAE Ha OMOJOrHIECKOE MBILLICHHUE.

PesioMupys NpHBEACHHBIE OT3BIBBI, CIIEAYET CKa-
3aTh, YTO BCE PELIEH3UH NOUEPKUBAIOT OONbLIOE 3HAYE-
aue kaurd lpegunrepa. M1 aedcTBUTENBHO, 3TA KHHra,
KaK yxe FOBOPHJIOCH, Pa3BHBAeT HOBOE M YPE3BHIYAWHO
BAKHOE HaNpaBlieHHE B Hayke, O0benuHsonee PU3NKY
¥ OMONIOrHI0 ¥ UMEIoNIee INHPOKHE NIEPCIIEKTUBEI B Jallb-
HeinieM. JTa MONBITKAa CHHTE3a (U3MKH M OHONOTHH
B pa3spemeHdy OCHOBHOH MpoOieMbl KH3HU TeM Oolnee
HHTEpECHA, YTO OHA OKpAaIleHa OPHIHHAJNBHBIMH, MYCTh
Hen30eXHO CyOBeKTHBHBIMH, NPEICTABJICHHAMH TaKOTO
KpyHHeHIero COBpeMeHHoro yuesoro, kak Ulpexunrep.
Bonpoc 00 0OTHOIIEHHH KHBBIX OPraHU3MOB K NPUHIHITY
SHTpOIHH noxyynn B kaure lllpenuHrepa HoBoe ocBeme-
HUE, KOTOPOE, BEPOATHO, 1aCT AAJTLHEHITHH TOIYOK K 006-
CyXIeHHI0 3T0ro Bompoca. O6 5ToM roBopHT, Harmpumep,
HexaBHsI paGota batnepa', nocesmeHHas 3KCnepruMeH-
TaJIbHOMY W3yYEHHWIO BTOPOIO 3aKOHAa TEPMOIMHAMHUKH
B IPUMEHEHMH K JKUBBIM OPTaHU3MaM.

Ipenunrep ceoeit o6obiaromiei MOMBITKOM cle-
J1aj OOMNBIIOH ar K BBEAEHHUIO B 00Mx01 OHOJIOIHMH TeX
TOYHBIX TEOPETHYECKUX METOIOR, KOTOpPbIE TABHO CBOI-
CTBEHHBI ()H3UKe, HO (€CITH HEe CUHTaTh CTATHUCTHYECKUX
MeToq0B 00paboTKH MaTepHalia) TOMBKO SMH30JUYECKH U
o OonbIue 4acTy NHLIb B CIEIHANbHBIX paboTax npodu-
BaroT cebe gopory B Hayke o #u3HH. OcoOEHHO cienyeT

V'Z. A. V. Butler Natwe,v. 158, Ne 4005, 1946.
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NOCHECJIOBHE HEPEBOYHMKA

HOAYEPKHYTH, YTO, HECMOTPA Ha BCIO CBOK MEXAHHCTH-
gyecKylo MeToaoaoruio, lllpeaunrep — U B 3TOM HeCo-
MHEHHas IEHHOCTh €r0 KHUTH — [IPUXOJUT, KK K IeH-
TPaJIbHOMY NPEACTABACHHUIO, K AUANCKTHYECKOH MBICIH
o creluIECKOM, Ka4eCTBEHHOM OTJIHYHH )KHBOTO OT HE-
XKHBOTO, XOTS ¥ OTPaHUYNBACT 3Ty CE(PHIHOCTD TONID-
KO TipeaenaMu QU3NIECKOH OpraHu3alyn XKHUBOTO.

Hecomuenno, 3arnaBue xuuru obGemaeT Oonpiue,
4EM MOXET jaTh aBtop. Ilpobnema ku3HM B LEIOM HeE-
H3MepHMO HIKpe U IayOske npobnem, 3arponyTsix Llpe-
maHTepoM B ero kaure. [lpenunrep paccmarprBaeT ulib
HEKOTOPbIC W3 OCHOBHBIX BONPOCOB OPraHM3alldy KUBOH
KJIETKH, HO OTHIOAB HE BCIO NIpOoOsieMy KH3HH BO BCEH ee
cnokHOCTH. OOHAKO OH Pa3BHBACT HALIM HPEACTABICHUS
O CYHIHOCTH XH3HH TyOxke; u ecnu $HopMasbHO KHUra
HE JaeT TOTO, YTO OOCINAHO B 3arjaBHH, BCE Ke MO Cy-
INECTBY BPAX K MOTYT OBITH ONMpPaBOaHbl T€ PETCH3UH,
KOTOpbIE NpeabsBHIA €d KpHUTHKa, TpeGys OT aBTOpa
O0BbsSICHEHHS TaKHX ABJICHWUH, Kak YABOEHHE TeHOB, pery-
AAUEA QUIHOTOrHYECKUX IPOLIECCOB U T. 1. 3/1eCh YMECT-
HO BcroMHHTh cioBa K. A. Tumupssesa, rjie OH CTaBUT
B 3acnyry Ilacrepy To, 910 OH ymen HOAHATH BOIpOC,
CTOAMMH B HayKe Ha OYEPEIH, U pazpeniaj KMEHHO JTOT,
a He xakoi-nubo Apyroi, He MEHee BaXKHEIN BOIIPOC, KO-
TOPBIH, OAHAKO, MOXKET OBITh PELUCH TOJHKO HA CIEAYI)-
LIEM DTare UCCIEHOBAaHMS, B YACTHOCTH, NOCAE NpeiBa-
PHTEIRHOrO U3y4eHUs MEPBOro Bonpoca'.

"H. ®. Tamanes, 1. U. Meuuukon K. A.
Tu mupases. Cooprux cmameti «llacmep», M., U3x. Axa-
nemun qayk CCCP, 1946.
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YTO TAKOE 3XH3Hb C TOYKH 3PEHIAS ¢H3UKH?

Me1 He OyaeM ocTaHABIMBATHCA 31ECH HA OTHACIH-
HBIX 33MEJaHHAX, XOTS HEKOTOpBIE U3 HUX (KaK, HaIpu-
Mep, 3aMevaHue XONIdHa O BO3MOXKHOCTH CTATHCTH-
YECKOTO MOAXOAA K €IUHUYHOMY [E€HY) NOPOKACHEI,
MO-BUMMOMY, KaKUM-TO HemopazymendeM. [opaszno
HHTEpEeCHee paccMoTpeTh HHIOCO(CKUE U, B HaCTHOCTH,
PHOCEOJIOTHYECKME B3MLibl, koropeie pennsnrep Boi-
CKa3aJl B SIMJIOTeE.

Kak xpynmueiid ygedwidi, [lpenunrep B HaydHOM
MCCAECNOBAHUH 3aHSJ ACHBIE MaTePUANMCTHYECKHE IO~
suipi. OH cnenuansHO NOAYEpPKHYJ, 9TO HE TONBKO
HE MBICTHT HUKAKUX «CBEPXBECTECTBEHHBIX), HedH3HTC-
CKMX CHJI B OpraH{3Me, HO U HE NBITaeTCsl 3aMacKHpOBaTh
HX B U3HYECKYIO OJEKAY «KBAHTOBOH HEJETEPMUHUPO-
BaHHOCTU» (K YeMY, I0-BUAUMOMY, CKIIOHHBEI HEKOTOPbIE
¢usuxe, Hanpumep Mopaau u ap.). Tem Gonee oryeTnu-
BO BhICTynaeT ciiabocts Llpenunrepa, xoraa on kacaercs
obmeduIocodcKHx BOIPOCOB.

Tpynno npusecty Gonee HarIAAHBNT pUMED B 06-
JacTH GMONOTHH, Ha KOTOPOM TakK GJIeCTSILE U peabedHo
NOATBEPKIAETCH PABIIBHOCTH U3BECTHOTO BHICKA3bIBA-
uus B. U. Jleruna: «Hu equroMy U3 31X npodeccopos,
CIOCOOHBIX AaBaTh CaMbie [[CHHBIE PaboThl B cHenHaIb-
HBIX 001aCTAX XMUMUH, HCTOPHH, (DH3UKH, HENB3A BEPUMb
HU 8 eOUHOM CRoge, Pa3 pedb 3axoMuT o Quiaocodumy.
(JIenun, Cou., 1. XII1, ctp. 280.)

W nelicTBUTENBHO, CTABSI B CBOCH KHHre LIEHTpallb-
HOi1 ipobNIEMoii BomIpoc 0 cHelugUYHOCTH KHUBOH MaTe-
puy, [lIpeaudrep He TOSHKO B KOHKPETHOM Hay4YHOM aHa-
1H3€, HO ¥ B CaMO# NOCTaHOBKE BOIPOCA OIPaHHYUBACT
er0 HCKIFOYUTENIFHO YPOBHEM NPUMUTHBHOH (usmye-
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HOCAECAOBHE NEPEBOAYHKA

CKOH OpraH#3al{y, 4eM OTYaCTH M BBI3BaHA KPUTHKA €10
xuura XonamHoMm u Memnepom. Kaxercs, uTo uMeHHO
¢ 37Ol orpanudeHHOCTHIO IllpeauHrepa noneMu3upoBan
&, Durensc, Korga nucal: «Mpl HeCOMHEHHO "cBeneM”
KOT1a-HUOY b SKCNEPHMEHTANBHBIM 00pa3oM MbIlLIe-
HHUE K MOJICKY/IIPHBIM U XHMHYECKUM JBHKCHUSIM B MO3-
I'y, HO HCYEPNBIBACTCA /I 3THM CYLIHOCTH MBIUIICHUA?»
(«/luanexTuka OpUpoOIED.)

Onnaxo, eciv B HAyYHOM HCCIEIOBaHUHU 3TOT Me-
tofonorudeckuii npumurueu3M Illpenunrepa cxazancs
TOJBKO B OTPaHHUUEHHOM TOCTaHOBKE BONPOCA, TO B CBO-
HX YHCTO (DUIOCOPCKUX B3TINAAX OH BBICTYNAET yikKe
KaK mpAMOH HACAIIHCT.

Obcyxnas «monens densOproka», Ilpenunrep 3a-
SBJSET, 4TO ecnu Obl OHA OKAa3anach HECOCTOSTENLHOMH,
TO Haqo 65110 Ob1 BOOOHIE NPEKPATHTEL JaIbHEHIIHE NO-
NBITKY TO3HATH CYHIHOCTH TNPOIECCOB, TPOTEKAOIMMX
B JKUBOU Iuerke. XOJNA3H B CBOCH PEUCH3HH OTBEYaeT
NpaBHILHBIM yKa3aHueM Ha oueHs Onuskuii Hlpeaunre-
py nIpuMep, KOr'Aa, Ka3aaoch Obl, B CTOIb COBEPIIEHHYO
KapTHHY aToMa, MpelIoKeHHY0 bopoM, nozmHeiumee
pasiuiTie GU3NKH BHECHIO CYLECTBEHHbIC U3MEHEHHS.

CoBpeMEeHHOE COCTOMHHE TEOPETHYECKOH (H3UKH,
a paBHO JOCTHXXCHHS B 00JNacTH H3ydeHHs CTPOCHHUS Be-
IIECTBa, BCENEN0 MOATBEPIKAAIOT NPO3OPIHBYIO JIEHHH-
CKYIO MBICITb O NPUOIIKECHUN NO3HAHUS K abcomoTHOH
UCTHHE H€pe3 pPAX OTHOCUTEABHBIX HMCTHUH H HAYHCTO
ompoBepraioT JaHHoe yreepikaesue [penunrepa.

CoBepuieHHO UICATHCTHYHO TAaKXKe BHICKa3bIBAHHE
Hpenunrepa, koraa OH TOBOPHT, YTO «3aragxa» MCHXO-
(pU3HYECKOT0 MapaLIeIn3Ma HepaspelyMa Ui 4esoBe-
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YTO TAKOE XN3Hb C TOUKH 3PEHUS ©H3HKH?

qgeckoro yma (§ 5), Tak e Kak, 0 ero MHEHHIO, He MOTYT
6BITH MOHATH ¥ IyTH CAMOTO HO3HAHMS MHPA YTHM YMOM
(§ 19). 3necy maeanuct [lpeaunrep BeICTYNAET KakK TH-
TTHYHBIA aTHOCTHK.

Ho ¢ ucxiroduTensHOH OOHAKEHHOCTBIO 3TOT Me-
Tagu3MIeCKUii pa3pbiB MEXAY HayKod u cyOneKTHBHOH
¢unocodueit Hpeaunrepa ckaszaics B ero HeOONbIIOM
snunore «O aeTrepMuHMA3ME U CBOOOAE BOIU», II€ Ha He-
CKONBKMX CTPAHHUIAX OH NBITAETCS OTBETUTH Ha HEKO-
TOPBIE OCHOBHBIE BOTPOCH (MIOCOPHH, 3aHMMCTBYS
WX PEIICHHE U3 HHAYCCKHX Ynanumazn, dmwiocodun Lo~
HEeHTay3pa U HPOYHX MUCTHKO-HICATUCTHIECKHX (uio-
codckux cucreM. [llpenuHrep U caM co3HaeT TOT pas-
pBIB MEXIYy CBoeH (unocodueit u Haykoi. «B Harpaxy
3a TPy 110 HITOKEHHUIO YHUCTO HAYIHON CTOPOHBI HaleHl
pobreMsl sine ira et studio s mpouly Teneps pa3peluTs
MHe BBICKa3aTh COOCTBEHHBIH, HEU30€XHO CyOBhEKTHBHEBIH
B3rax Ha Qunocodckoe 3sHauenue Bompocar» (crp. 144),
nuwet oH. [IpuyrHa ITOro paspsiBa 3aKITHOIAETCH B TOM,
4YTO KPYIHBIH Yy4eHBIH, BCKPBIBAIOIIMH OObEKTHBHLIE
3aKkoHOMepHOCTH npupoasl, [Hpenuurep B ceoeM MeTo-
JOTOTHYECKOM OTHOIUEHUH K HayKe OCTaeTCs HEUCIpa-
BHMBIM HIEAJIHCTOM, a B 00OIIEM YMOHACTPOECHHUH — TH-
HHYHBIM CBIHOM TOro OOLIECTBEHHOrO CTPOS M Kiacca,
K KOTOpPOMY OH NMpHHAUIEXUT. PuitocoQCKHid Mieanusm
Mpenunrepa, NpOUCTEKAOUMHA U3 €ro MEXaHHCTHYE-
CKOro MeToJa, He cHocobGeH Aarh MpaBUIbHbBIE OTBETHI
HA NOJHATHIE UM PuiocothcKHe BONPOCHL.

[IpenuHrep YTBEPKAAET, YTO OHO MHIUBUIYab-
HOE€ CO3HAHHE KaK TAKOBOE HENOCTYIHO IpyroMy MHAU-
BHAyATbHOMY co3Hauuio {(c1p. 147). U3 3TOro0 OH Aenaer
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HOCHECITIOBHE NEPEBOTHHKA

BBIBOJ, YTO CO3HAHHE — BOOOUIEC SAMHNYHOE SBICHUE H,
3HAYUT, HAJTMYAE «MHOI'MX CO3HaHW» — wumo3ng. Ilo-
no0Hoe 3akmodeHne ectectBeHHo npuBonuT [lpeaun-
repa K KOHEYHOMY BBIBOJY BCEH €ro HIACATHCTHYCCKOH
¢punocoduu 0 HEMO3HABAEMOCTH MUPa BOOOILE.

Ota crapas arHocTu4eckas 0acHs yxke qaBHO Oblna
Onectsne pazobnaueHa JIGHHHBIM Kak pa3 HA npuMepe
¢hH3HYECKHX HAyK B €r0 KIaccHyeckoM tpyne «Matepua-
JIM3M H OMIMPHOKPUTHIM3IMY. OCTPOYMHOE BO3pakKe-
HHE NIPOTUB 3TOT0 OCHOBHOTO Nonoxeuus Ulpeaudrepa
OpUBOAXT Takoke XomadH. OH roBopurt, 410 y ¢U3HKa
HeT BO3MOJKHOCTH ITPOBECTH DPa3jiMyue MEXAY HBYMs
3JIEKTPOHAMH BOAOPOAHOU MoJiekynnl. OHH TaK e Jd-
MCHBI HHAHBUIYAJIbHBIX YEPT, KaK H «(HaKT CO3HAHHN»,
TeM He MeHee, JICKTPOHOB BCE-TaKM /IBa, a HE OIHH.
Ho To, uro He cmymiaer penunrepa B 61mzkoii emy ¢gu-
3MKe, CTAHOBUTCS HEPa3pEIIMMBIM JUl HEro B 001acTH
¢punocodun. Ilo 310ii e npudMHE CTONL K€ Hepaspe-
muMeiMH sBistoTcest o [lpenunrepa u mpoune ¢uno-
co(ckre BONPOCHL, MOJHATHIE AM B dnmitore. OH MHIIET,
4TO «HENOCPEICTBEHHBIE BOCTIPUATHA, KAKUMH OBl paz-
MTHYHBIMA ¥ HECD2BHUMBIMH OHHM HH ObLIH, camu 10 cede
HE MOTYT JIOTHYECKH IPOTHBOPEYHTE ApYT Apyry. [loaro-
MY OCMOTPHMM, HE€ CMOXKEM JIM MBI NIOJIYYUTH TIPABHIE-
HOE M HEeNPOTHBOPEYMBOE 3AKIFOYCHHE, UCXOJs U3 cile-
JyWImux IByX npeanoceuioky (crp. 145). Uto xe aTo
33 CIPEIIIOCBUIKH» U O KaKHX «HEIOCPEICTBEHHBIX BOC-
HpUATHAX», KOTOPBIC «HE MOTYT JJOTHYECKH IIPOTHBOpPE-
HYUTH JPYT APYTY», HAET pedb?

B camom aene, HENOCPEICTBEHHBIE BOCHPHSTHS
HE MOryT MPOTHBOPEYHTH APYr ApyTy: omyuicHue 6onu
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YTO TAKOE XKM3Hb C TOYKH 3PENMSI PH3UKHA?

B PyKe — OLIYHIEHHIO TOPEYH Ha s3bIKe, Wi 06pa3 ye-
SIOBEKa Ha 3KpaHe KHHO — OLUYILIECHHIO TIOCKOM CTEHKHY,
NIOTY4EeHHOMY TP OLIYTIBIBAHUH KpaHa PYKOM.

Ho [lpeaunrep npoTHBONOIAraeT Apyr APyTy BOBCE
HE [1B2 HEMOCPEACTBEHHBIX BOCIPHATHA, 4 COBEPILICHHO HE-
cpaBruMble Bemn. C O/IHOH CTOpPOHBI, OH GepeT HayuHbI
BbIBOJI, CACAHHLIH HA OCHOBE DECUMCIEHHOTO KOIUYECTBA
(aKkTOB ¥ CBHACTENHCTBYIOIHMA O TOM, YTO 4EIOBEUECKHH
OpTaHH3M B CBOHX OTHpPABIEHUSIX NMONHOCTHIO MOTYHHACTCS
3aKOHAM [IPHPOJEI, KOTOPEI OH MexaHuCcTHYecKu Gopmy-
nupyer Tak: «Moe Teno GpyRKUMOHHPYET KaK YMCThIA Me-
xaHu3M...» (c1p. 145). C npyroii CTOpOHBI, OH BHICTABIAECT
cyOBpexTHBHOE yOexaeHue, 4To ceo0oaHAs BOI, CO3HAHHE
YeJIOBeKa TOCTIOJACTBYET HAJl MaTepHANbHBIMU 3aKOHOMED-
HOCTSAMM Tena. «OaHako u3 neonpopepxumoro (? Ilep.)...
OUIBITa 51 3HATO, UTO 5 YIPABJIsO ACHCTBHAMU CBOETO TENA. . .»
(Tam3ke). Ho eciu fpa BOCIIPHATHS HE MOI'YT IIPOTHBOPEYNTH
ApYT ApYry, TO Hay4HOe OObICHEHNE KaKOro-nubo sABneHus
OUYEHP YAaCTO MPOTUBOPEUUT CYOBEKTHBHOMY YOCKICHUIO,
OCHOBaHHOMY Ha HEIPOBEPEHHOM, KPUTHYECKM HE aHAJIH-
3UPOBAHHOM OIBITE MOBCECIHEBHOH KU3HU. TaK, onrwye-
ckoe obpsicHenne 3p(eKToB KUHO, KOHEYHO, IPOTHBOPEIHT
HallleMy HETIOCPEICTBEHHOMY BIIEYATICHUIO, 9TO Ha DKpaHe
JBIDKYTCS JeHCTBUTENLHO KUBRIE JIIOMH.

Ho u3 310ro0, pazymeetcs, HE caenyer, 4T0 co3Ha-
HHE HE3aBUCHMO OT MATEPHH U «TOCTIONCTBYET» Hal Hel,
kak yrBepxzaaet J. llpenauurep, KOTOPIH HE CKpHIBAET
ceoei npaMol uiocodckoi TEHAEHIMOZHOCTH U, ap-
ryMEHTUPYA CBOU TIOJOXEHHS, CTPEMHTICH HH OonbLie
HH MEHbIUIE, KaK «J0Ka3aTh OJHOBPEMEHHO M CYLICCTBO-
BaHue Gora u 6eccmeprue xyum» (cTp. 146).

166



NOCXECAOBHE NEPEBOMYHKA

Bonee ueM OueBHIHO, YTO BO BCEM 3TOM CBOEM
paccyxaerun I[llpenunrep HOIMYCKAaeT >NEMEHTAPHYO
aoruueckyro ommbky, erorr fimdamentalis — noxuoe
OCHOBHOE TIOJIOXKEHHe, B pe3ylbTaTe KOTOPOH OH AOKa-
3pIBAET HE TO, YTO TpelyeTcs NOKa3aTh, 4 HEYTO COBCEM
MHOE, HO BHeIIHe CcXonmHoe. Ero cmimorusm mnopoueH,
u60 Hay4HO 00OCHOBaHHBIN BEIBOJ|, BBITEKAIOLINH H3 110~
3HaHUS OOBEKTHBHBIX 3aKOHOMEPHOCTEH, OH COMOCTaB-
JSE€T ¢ CYOBEKTUBHBIM MHEHHEM, JIMIIEHHBIM KAKOTO OBl
TO HH OBLIO HAYYHOr'0 3HAYCHMSL.

Ta pHemHe JOrHYecKas, HO 1O CYIIECTBY MOPOTHAS
¥ OecnioMonHas apryMeHTalMa, K KOTOpoi oH npubera-
€T ANl JJOKA3aTeNECTBA OCHOBHOTO TE3KCA CBOETO 3ITHIIO-
ra: «3Ha4uT, 1 — BCEMOTYLIHH OO, CBHAETENLCTBYET
0 rmybovaiieM JYXOBHOM KPHU3HCE, B KOTOPOM IIpeOni-
BaeT coBpeMeHHas GypxyasHas Gurocodus HayKH.

Monusiit dpunocopexuit obcxypantusm Llpenunre-
pa OYEBHIEH U HE BBI3HIBACT HUKAKOrO COMHEHHA.

Ecnu BepHO, 4TO BCTYIUICHHE K KHHIE 4acTo NH-
IIETCs [I0C/1e OCHOBHOrO TPYyLa, TO HE MEHEE CIIPaBEAIH-
BO U TO, 4TO BHIBOJbI 4aCTO HAMEYAIOTCS PaHbLUe, 4eM ap-
TyMEHTaLuA.

910 mpomsonwio u co Hlpeaunrepom. Ero Ber-
BOJABI OTPAXKAIOT HJCOJNIOTHIO YXOMAWIEIO B MpPOLLIOE
KITACCOBO-KAMUTAIUCTHYECKOr0 0OIHECTBA, B KOTOPOM
HA CMEHY OTHOCHTEJIFHO HPOTPECCHBHOMY MEXAHHUCTH-
YECKOMY MaTepUaJIM3My 3MOXM paHHEro KamuTaluu3Ma
NpUULIM Pa3IHYHBlE, Bce Oosiee peakijMOHHBIE (DOpMBbI
¢unocoduu, BINOTH X0 Pa3iMYHBIX FHOCEOIOTHYECKUX
CHCTEM HIeaTMCTHYECKoro Xxapakrepa, Bpome IllomeH-
rayspa u ap. ¥ #Hux-1o llpenurrep u 3auMCTBYeT CBOM
obwne dunocopckue koHmenuum. OcTaBasch B CBOeH
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YTO TAKOE XH3Hb C TOYKH 3PEHHS ¢HU3HKH?

CHennaNbHOH 005acTU KPYNHEHIIAM HCCNenoBaTeleM,
[Upenuurep B obsactu ¢unocoduu IOBONBCTBYETCH
OOBIBaTENECKUMHU IPEACTABNCHUAMH, «B3J0pPHOH IoOa-
ceHkol o cBoBonme Bomm» (Jlenun, Cou., 1. I, c1p. 83).
B pesynbTaTte BO3HHKAeT CBoeoOpazHas «KPHBAA» JOTH-
Ka, CONOCTAaBISAIOIAn Hay4yHbIH (akT ¢ CyOBEKTHBHBIM
OLLY LIEHHEM, KOTOpast H IPHBOHUT €r0 K BEIBOZY, YTO EMY
yaercs «IOKa3aTh.., CYIleCTBOBaHUE Gora u Oeccmep-
THE Ay,

B 3TOM OCHOBHO¥M HeMOYET BCEH JIOTUYECKOH ap-
rymenTanuu [Upeaunrepa, xoTopas, Kak KapTO4HbIH A0-
MHK, pacnajaercs oT MaylieHliero NPHKOCHOBCHUS JHa-
JIEKTHIECKOH KPUTHKH.

®unocopckoe BuicTyruienue Illpenunrepa nomy-
YHJI0 YPE3BBIYANHO PE3KYIO OTIOBEAb B YIIOMHHABIIEHCH
peueH3Hy KpynHeinero aMepUKaHcKoro resernka Men-
jepa, pacleHMBUIEr0 ero Kak «CTapoMOIHbIH MHCTH-
IU3M» M YKa3aBHIEro, YTO «OHONOrH 1OKUPOBAHEL TEM,
4TO OHH OKAa3bIBAIOTCS CBHAETEIAMH ITHX HEPA3YMHBIX
MO3rOBBIX YNPaXHEHUH M W3MBIILICHUH MO o0miuM BO-
NpocaM INCHXOJOTHU M couuosnorun». OH DpPH3BIBaeT
OH0NI0roB B 0TBET Ha (unocodckoe ppicryrierue [lpe-
IVHIEepa «CBEPKHYTH CBOMM KPAaCHBIM NMpeRoCTeperaro-
MMM CHTHAJIOM». «Hamo HagesTbes, OHAKO, — IHIIET
Menep, — 4TO HeC4acTINBOE OTKPOBEHHE BHYTpPEHHE-
ro "sg" 3Toro u3MKa HE MOMEMAET CEPHE3HO OTHECTHCH
K OCTAaTO4YHO 310POBOMY H3JIOKEHHIO B OCHOBHOH 9acTH
KHHTH H 4TO Bee GoJiee nonesnoe cOmmxenue Mexny ¢u-
3UKOH, XMMHEH W TeHeTUYECKUMHU OCHOBaHHAMH OHOJIO-
THM CTaNO, HAKOHEL, Ha TBEPABIH IyTh».

HecomueHnHO, peueH3eHT 34ech BIONHE NpaB,
¥ 6b110 OB1 OONBIIOH HAMBHOCTBIO NBITATHCH CBI3aTh 3TH
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NOCHECHOBHE NEPEBOTYHKA

JIBE CTONb HecoenuHuMble JMHUK: [llpennHrepa-yyeHoro
u [lpenunrepa-punocoda. Kak B ceoe spems crmpury-
4ECKME «OIBITEDY Yoiuieca H Kpykca, BRI3BaBIINE 3aCTy-
JKEHHYIO OTNOBENb JHIENbCA, HUCKOIBLKO HE YMEHBLIMIH
BBICOKOM OLICHKHU MX YHCTO HAYYHBIX UCCICIOBAHMIH, 2 MO-
Hanonorus JleHOunia He oMeNIana ero BeJMKUAM 3aciy-
raM B Pa3BATUA HOBOTO MATEMAaTHYECKOTO MBILLIEHH, TaK
H B NaHHOM ciy4ae cyObekTuBHbIe QrocodCkre BIrisaabl
KPYIHOTO (pu3uKa He JOIKHBI MEILaTh NPaBIIbHON OleH-
K€ 0OBEKTHBHOTO BKJ1a/a, CICTTaHHOTO UM B HAYKY.

CoBerckasi MHTCIUIMICHIHSA, BOCOUTAHHAA HA TPY-
Jiax KIacCHKOB HAy4YHOTO KOMMYHH3Ma, HACOIOTHYECKH
JIOCTaTOWHO CO3pelia JUIA TOr0, YTOOB! KPUTHUYECKH OTHE-
CTUCH K DOHO0OHOMY CMEIIEHHIO TOYHOH HAYKH ¥ Haeanu-
cruyeckoi dunocodun.

Cnenys 3aseram B. H. Jlemuna, oHa JOCTATOYHO
YCTOHYKBA B OTHOLICHWM BCAKHX HACATMCTHYECKHX H3-
MBIIUTIEHHH, HE3aBUCHMO OT TOrO, YTO OHH BBHICKA3BIBa-
IOTCS KPYTTHBIM aBTOPUTETOM B CIEIHAIBHOH 0OmactH,
OHAa XOpOUIO HOHMMAET HCTOYHHKM M NPHYHHBI 1OR00-
HOrO SIBNEHHS M CyMEeT MO3TOMY JudhepeHIHPOBAHHO
OLEHHT TPYAbl 3apy0eKHBIX YUYEHBIX, YCBOHTb M TiEpe-
paboTaTh Te HOCTHXKEHHS, KOTOPHIX OHH JOOWIHCE B JENe
"ACCTCNIOBAHHUA ¥ TIOCTHXKCHMS PEalbHOTO MaTepUabHOrO
mupa. OHa cyMeeT OTAENMHTh BCe TO NIEpejoBOe ¥ HOBATOp-
ckoe, a0 umeercs B kuvre [lpequnrepa, 0T ero HaeHHo-
dunocodckoro obcKypadTU3Ma, KOTOPHIH CTOJMb XapakTe-
PEH ISl MHOTHX COBPEMEHHBIX 3apyOeKHBIX YIeHBIX .

A. Manunoscxuii.

' Tocneciiorne neperosyuka samucano B 1947 r. — Ipum. u3z0.
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