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Mpegurarep 3. Yro rakoe sxmzus? C Tounn 3peHna
dusmxa. Iepes. ¢ anra. Man. 2. M., Atomnspar, 1972, orp, 88,

B aroit meonbmoii, RO coftepskaTenbHON RHHTe, B OCHOBY
KoTopoll jrern myOnAvHBIe JIeKNHH aBTOpa, BHAMONMTHIE
asctprlickrit dusnx Ippen penunrep paccMoTpen KORKpet-
HEle BONPOCH HPHMeReRNA DH3KTecKWX ufell p GHOIOTHM.

C mosumuit Teopermueckoil duznkn Ipeganrep obcyx-
maer ofmue npoSaeMut dmsuteckoro mogxzoga B pPasInIHBIM
ABIEHMAM JH#3HH, TPHYMAB MAKPOCKORHTHOCTH, MHOPOATOM-
HOCTH ODPraH#sMa, MeXanMaMa HatIeECTReHHOCTH B MyTAmMi.

XoTA_co BpemeHy HepBOT0 WSIAHAA IePeBONa ~ KHATH
mpoimuio Gomee ABYX JecATHReTHH, AKTYANBROCTE DTOH TeMBI
He IOTepAna CBOere 3HAYEHHA, ¥ KHHMTa OYyNeT ¢ GOMLIIRM
HHTEPECOM . MPCINTAHA BCEMA, KTO HHTepecyercA PusHIecKd-
MH acHeKTaMmH MHIHH.

Pucynroe 17,

2—3-—1
98—72

Ilpepuciosue
K PYyCCKOMY H3JaHUIO

Co Bpemend manucamus lllpenmErepoM aTolt KHHTH NpO-
o ooatE 30 ner. 3a 3T0 BpeMa KHHra 3a pyGe:koM BHAeDIKa-
Ia NATH mafaHmB, mocreneEee ®3 mux B 1955 rogy. Bee onm
Obtp crepeoTHnHBIME, Ge3 Karux-1ubo mofaBienuil mam Ha-
MeHeHmHIl.

Fogel, mpomeamye co BpeMeER JIGKOHE, HPOIHTSHEHX
Mpeaparepom B $eppane 1943 r., 6u1am rogame GypHOTO pa3-
BHTHE HaYKH B TOM HAOpPaBJAeHHH, HOTODOe AaHAIHSHDOBA
Ilpepnarep. Ha sroM OyTE DOCTErAEYTHI OTpoMHbIe YCIEXH.
Muorme teopermueckume mpenmocelnxd lpegumrepa Gime-
CTALIOe OOOTBepPHIOCHEL QRGHQPHMGHTOH, HGKOTOPHB OoJIoHe-
U KAKYTCA CeTOMHA YoTapeBIIAMH MIE HepepHeiMu., Mer He
COUNIH BOSMOMREEIM OGCY)REATH BCe TaKHe MOJOKEHHUSA, TaK Kak
AAA 3TOre LPHHIICEh OB HATRCATH KHHTY, B IyuileM clIydae
panyio no oOsemy Kemre Illpeamarepa. B mocaegHEme Togsl
BHIIILIO HEMAJI0 MoHOrpadmil, B KOTOPHX Ha BHICOKOM HAYUHOM
YpOBHe H JOCTATOUHO MNOCTYNHO H3A0KEHHl CORPeMEHHEI®
npepcTasiaeHda o (I).IISI‘IHO-XE[MH‘IECI{HX OCHOBAX JHH3IHH,
K =EaM MBI B oTcEIAaeM HofozuaTenbHeIX gutareredl. Tam, rie
BO3MOMHO, MBI COEJANH NPHMEYAHHNA, HeOﬁXOﬂHMHe ¢ TOUKH
BpeENA COBPEMEHHOTO YPOBRA Hayru, OgHARC MHCI0 K 00BeM
TARNX 3aMeYaHHMH MBI CTPeMIIHCE CBeCTH K MEHAMYMY, Tak
HAK YTeHHe HOACTPOYHEIX mpHMeyaHuil B Kaxofi-To Mepe oT-
BIIeKaeT YATATEAS OT OCHOBHOIO TEK(TA, HADYIMAA OpPOLOECs
CJeMeHHSA 3a MBICJIBI0 aBTOPA.

HecmoTpa Ha T0, 94T0 GOOBIIRHCTRBO TEOPETHUECKHX IIpen-
nonaomennit IITpeguarepa pomlolneHo B JRU3HE H HAYKA HO-
LIIA Aafblie, OPeXCTaBIAeTcH LelecoolpasHblM nepersfAanme
ero Kkuury. Crpemacs oOBACHHTE 9TO, MBI U HATHCAIH HACTOA-
niee DpeAHCIOBHE.

Ha pyGeme X1IX — XX mp. Omoaoraa cHelxaira HDOBOPOT OT
NIUPOKUX YMOBPMTEILHBIX OOCTPOCHHI K NPAKTHKE CTPOTOTO
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prcneprMenTa. Jlo aTore B ocHOBe Bcex GUOMOrHMECKOX HAYK
Nemany TPeUMYINeCTECHN0 ONMCAHAA ABleHnd n HaTypdhuio-
cousa, craBMBIIad BO [AABY YINA abcTPAaKTHBIE TeOpeTHYe-
CHUle MIOCTPOCHHA, OCHOBAHHLIE Ha MHONOEeHOBHIX AOrMax.
Bcny (uaura sagana ocBOGOREATHCA OT BITAAAOE APHCTOTENA
B OpeBPaIlaThCA B TOUHYK OHCIOPUMEHTAJNLAYI) HAVKY B
XVII — XVIII se., To B GHOSOTAN 0TX0R 0T HaTypdmuocod-
CHKHX Tpajifidli saTARYICA K0 Hadaida XX B,, XOTA OCHOBHOI
yoap no guMm Osin Hapeced B XIX B. saMeuatensHoH padorofi
Hapsuna. Baarogapsa yeMIHSM TARAX BRIIAIOUIHXCA VYeHBIX,
kak Bupxow, Mennenn, Ilactep, Meunnror, Mopran, 6nuio
€03TaHO 3 HOCTHIVIO BEHICOKOrO0 YPOBHA Da3BHTHA BKCIEPHMEH-
TalbHoe HanpapieHme B OHonornu. Ha srom myrm Gumoxorma
- poGmaack GoapUinx ycrexop. Bmonors TBepno yACHEIH, 9TO
OCHOBOI DasBATEA HayKH ABAAKTCA Qaktel. OCHOBOMONOMHEK
9KCOePHMEHTANBHOI0 HANpaBleHEA b (Qusmomorny shicurei
mBepBrofi gearexsHcctn . I1. IlaBaor mmeam «®akTel — BO3-
ayx yueHoro», OfHaKo Aanee oH OTMedal, 9To cobUpaHHe H
HaKomIeHHe (akToB enmle He ABAASTCA HACTOANIeR HayKOM.
Toarrit smoapusm Ges efobmammux reopuit cnen. Coferrenso,
CaMO. PRCOCPAMEHTRILHOES HAOpaBiIeHHUE B 6HOJIDFHI‘I, B OTIW-
YMe OT OpelsIIyLIero YHCTO OMHCATEARHOLO, MOAPasyMeBAET
He TOXBKO c¢iop (arToB, B0 W NEAEYCTPeMICHAYI0 HOCTAHOBKY
gonpocos. BRoNTOr-aKCcOepuMeHTATOP IUTARUPYeT SKCHEPHMEHT.
On noMemaeT KHBOH 00BEKT B CTPOro HoAodpagHble YCIORHA,
yToGBl Ha OCHOBE aHa/IA3a NOBEJEHHA 3TOF0 00LEKTa B HaHHBIX
YCIOBUAX CYAHTL O BHYTPeHHell CTPYKTYPe HaHHOIO OfBeKTa
m ocofepHocTAx ero ¢yaxuuoHmpoeanus, [lostoMmy myurnme
' IPeACTABHTENH BJKCIePHMEHTAJBHOTO HANPABICHOR B GHONO-
THI He OFpaHHUHBanHCh ¢OopoM (aKTOR, a HA HX OCHOBE CO3-
nasaan teopun. Hambonee Brimalomlelics W3 Taxnmx Teopmi,
693YG.TIOBHO, ABIAETCH TeopDHA 3BONKINHE, COZHAHHAA BOIHKWAM
HapeuroM B pesyisTaTe aHAIA3A OTPOMHOrO (ARTHYECKOTO
matepmanla. M3 croux, Kasamoce OBl OTPAHWYEHHEIX NaHHLIX,
HMIYIeHHBIX B JSKCNIepHMEeHTAX IO CHIJBHIE[B&HHIO paa.ﬂnimmx
cOpTOB cafloBoroe ropoxa, Mergeas chopMynmpoBan ocHOBHEIe
MOAOKeHHAA TeOPHH HACTEeECTBeHHOCTH,

Ho Bce e riaBHGe RampaBIeHHe PAIBHTHA OUONGTHH B
nepsoii momoBuEe XX B, OBUI0 UHCTO JKCHEPEMeHRTAIBHEBIM,
ITO MPMBENO K TOMY, TT0, HAKONHBE K HACTOAIIEMY BpeMeHH
IPOMALIHOE ROMTHYSCTBO PA3POSHEHHALIX OKCIOCPHMEHTAJIBHEIX
JAWREIX, OHOMOIAA cTafa QCTPO HYRAATHCA B 06ofINanInmax
reopuax. CTpeMHTeNbHO HAPACTAET NOTOK HAYYEMX NYGIHEA-
Huti, OB 3aXJ1eCTEIEAET He TONBKO OTHEAbHBIX yYeHbiX, HO W
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CeMuANbHO COSMANHELIe GONBIMNE «KOpafau» — WHCTUTYTH
nayanoii nuopmanmmy. Paxrrl, daxrer u parrer. [lamsare co-
BPEMEeHHBIX SACKTPONHLIY BEIYACIHTENHHRIX MAMNIUE 3arpy-
swaerca amn, Omylwaerca He TORBRO HECOBEPUIEHCTBO CIYIK-
6w mEGOpMANAN, HO B OTCYTCTBHe Goapmux ofobmanmmx
reopnil, ¢NOCOGHEIX 00BEAMHHUTE W CTPYHOHPOBATE 9TH pas-
posmenunie dasTe, YKA3aTL TePCNeKTHBLI AATBACHOINX HC-
caefosanuii, Brolorunw ocTpo HYMKHBI o0(llue TEOpHH, [KIA
TOT0 YTOOR! O00OIMTE - MAOMHEECTBO HaOMOgeHHi, 9To0E Ha- -
NpaBIeHHe 2aAaBaTL MPNPOAE HOBBIE BONMPOCH ¢ CYIIHOCTH ee
ABIOHAH. :
Cnpoc noposkgaer npefackerme. Mp ABigeMca CREAET

JIAMHA BapOMECHNA Teopermieckod Omosormm. B 1965 r. mm-
Inuia B cBeT xEHra ¢TeopermuecKas W MaTeMaTmuecKan Gromro-
reay ¥, g 0CEOBe KOTOpOH AeRAT KYPC TeRuuil 10 BaykHeHmnM
BOIIPOCAM COBpeMeHHOll TeopeTHaecKodl HHOTOTHY, UHTABIIHH-
¢ca B HenpcromM ygOBepCATETe KPYOHEHMAMH VIeHBIMA
(H. Pamescrum, ', Kacraepom, . Bepranom, [{x. Beremn
¥ Bp.}. YunThiBan BamkEOCTh PasBUTAA TeOpeTHUecKoH fuoro-
rup, MeRITyHapoRHRH cow03 CHOJOIHYeCKHX HAYK OpraHmzo-
BAJ TPH CHMOO3WMyMa mo TeopeTHdeckoii Gumonorun. Marepna-
AL IepBOTO M3 HAUX HefjasHOo m3damml y mac **. «Ha nyru w
TeopeTAYeckoli GHOMOrAH® — TAK HASHIBAGTCA 9T HKHMTA.
Hasnanme ee ouens ypagro. HJeficTBuTensHo, coOBpeMeHHaa
AayKa HAXORUTCA HA OYTH K TeopeTHUeckoit Omomormn, m B
sroli ofmacTm CledaHLl JIHIB mepBele podrue marw, PaGory
Ipegunrepa ¢YTo Takoe MMIHE?» MOKHO CUATATE ONHON u3
nepreix; OramunrenbHoll 0cofeHHOCTEK) KHUIA ABNTETCH HO-
ULITKA MPUBIeYs BJA MOHAMAHNA GHONOTHYECKEX 38KOHOMep-
HocTeli mono:menma ¢uswrd w XxuMun, OoAuM w3 CAMBIX OcC-
HOBHBIX CBOIICTB FABOTG ABIAAKTCA CBGHCTBA HACTERCTBEHHO-
et 1 maMeruupocTH. Ecrecrnenno, aro lllpequarep ocnonnoe
BHRMAHMe YIeAAeT (PHANKO-XMMUIECKOMY OOLACHEHUI0 9THX
ceoiicre. emeTuka — BooGme Haubolee «TouHag» W3 GHONO-
riueckns HayK. 3HMaMeHATENABHO, UTo ymie mepsas pafora
Meunens (oIHTH Hay pacTHTeNbHLIMH TuOpuZamn), noxo-
IKABIIAaA HATAK0 HAyTHOH reHeTHKe, HOCTPOEHA HA [PHHIN-
gax abcrparaporarma u ofoliienua, He ypusiTedbHo, 970
reHeTHKa ¢ JABHAX DOP NPUBIEKACT BHUMANHE MATEMATMKOB,
Jn3AKOB U XMMHKOB, ¥ie caM OPHHUNT IWCKPETHOCTH, Npe-
PLIBUCTOCTH HACARNCTBEHHOCTH, JeMALNE B OCHOBE TeopHH
rema, 0uenh COSBYYeH ATOMAPHOH TEOPAH CTPOSHHA BEINECTBA,

* TeopeTuneckan » MaTeMarmaeckad Gmonorna. M., «Maps, 1968,
** Ha oyte & reoperndeckodl Gwomormn, Yacre L. M., «Mnp», 1970,
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CnegyeT OTMETHTH, YTC NePBLIe® MOMBITKH NPHKALYB JAHA
HEe QUSHRA 0 XAMAA 1A o0LACHOHHA DANA ABJCINI HACIKE]-
CTEOHHOCTH (BLIH cllenaHn cobercrmM yuenmw U, 1, [Konnie-
peM. Eme B 1927 r. ma mepBoM TopmecTBOHHOM 3acefaHUH
ITI Bcecolnamoro ¢Le3la 30070T0B, AHATOMOB W THCTOJOTOE B
Jlemuarpage H. IL. Konemor npomzrec peur o Gusnko-xumue-
ckmx ocEoBax Mopdonorny, ITa peus GEAa RADEYATAHA HA He-
menrtkoM asbike B Biologisches Zentralblatt 8 1928 r, m ma pyc-
croM msuike B «HomeHinmx Tewemmsx maywunoldl Mrplcam» B
1929 r. B 1935 r. on paseux m yrayGun nonomenne o GusMK0-
IAMHYeCKUX OCHOBAaX CTPOEHHA HAaCHeACTBEHHEIX CTPYKTYD B
OOKNafe Ba roguyHoM 3acemammn Mockorckore ofimecTsa me-
neiTaTenelt apupoasl. Joknag H. H. Konsuosa umen cameonn-
JecKoe 1A Hallmx AHed Haszpamme: <HacaeacTeeEHRe Mone-
ryner». B stnx pabortax sHpawomuiica coReTCKME yJeREHIH
chOpMYNAPORAL DONMKERHE 0 XPOMOCOMe KaK CHTAHTCKOH MO-
JeKylle, TeHUAIBHO NpPeJBOCXATHE OTKPHTHA NOCAREHAX JeT.

Haubonee xapakrepuofi weproii paszputua CHOMOIHE B Te-
wenne wouTn 30 neT, oTHENAKINMX HAC OT MEPBOr0 H3IAHNA
kaarn Mlpegusarepa, aBuserca npoHMKHOBeHHE B GHONOrQIO
HOBHIX METOHOB HCCIGJOBAHHH H TEOPeTHYeCKHX KOHLENIHH
N3 pasIHYHEIX Pasfie]oB (GHSHKE H XMMHUM, JTHM HOBHIM (BH3H-
KO-XAMHYCEEM MeTOOdaM H TeOpPETHYECKHM OPBJICTABJCHHAM
ofsizana 6monorns GONLITHHCTEOM CBOMX 3aMEYATeNLHBIX O7-
Kperrii mocueganx et IIpuumuner GHHKA U XUMHT SBIAIOT-
cA (PyHAAMEHTOM MHOTUX BasKHEHRIIAX AUCHEIIEE COBpeMeH-
g0ii 6HOTOTAHE, YTO HAIJIO CEOE OTPAKeHHe Jajte B Ha3BaHHAX
nociefBux («GHOXHMHA», «GHODH3UKAY, <MONORYIAPHAS GHO-

JNOoTEA» H T. A.). B macTosamiee BpeMa ¢TamoBUTCHA Bee Oodee

fCHO; UTO 6e3 cO3AARMA TeopeTHUecKol GHOIOTHN M D3 aHANH-
3a (PHINKO-XUMHYECKUX OCROB GHONOIMYECKEX IPOHeccoB He-
BO3MOKHO JaJbHellmee paseuTie Guonorma. Bo mEormx crpa-
Hax, B Tom umcie B B Coperckom Cowse, corpannl MACTATYTH
Guodusukn, GmoXmMHE, MOJEKYJApHoH OwoJorun, u3NaOICH
COOTBETCTBYIOOIHE HYPHAaMIR, BMITYCRALYTCA MOHOI‘paCbE[H,
IIQCBAIEHHEI & (IIHBHRO‘XHMH‘JBGKHM OCHONAM NH3HA. HprH
OmoxuMHN, GHOPHINKE T MOXCKYNAPHON OHOIOIMA MHTAIOTCA
BO MHOTHX By2aX. Ecawm Teoperuweckas Guolorus nAMIOe 3a-
pomgaeTcsa, To QU3AKO-XHMHUYECKOE HANPARICHUG B GHONOrTH
OoBHAOCH YiKe HEMAABIX Youexop. Opuum n3 OmecTAMER mo-
GTHH{GHEﬁ_ Ha 3TOM OYTH SABHAMOCH YOTAlORIedde OPpHPOAKL
HaCAeCTEeHHOI'Q) BeINECTBA —JIEBOI({ﬁHpHﬁO][yl{JleHHOBOﬁ KHC-
aotet (JJHR) u onpenmenenme cTpyrrypuw nocieifeii. Saxsa-
THIBRWINAME AYX UpPelcTaslxloTea paborel no pacmudposxe
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KOfa HACAeICTBeHHOCTH, ROTOPLIe OTKPHIBAT JOPOTY K MO3HA-
HHH} CORPOBBHHBIX TallH XHUBOr0 W OOOEITKaM HAOPaARIeEHOI'C
HsMeHenmns HaclegcTBermocTH, ComceM HeNaBHO TpyNIe yye-
HEIX YJaJ0och BLACJIETE (PYHRIMOHEHPYOIEYI0 INemouky H3
Tpex remos. Buosnorns, Boopy:xeRHad hH3UK0H B XEMHeH, cno-
cofHa TBOPUTE uymecal :

Huura Olpeannrepa «HYro Takoe :xusap? C TOYKM 3peHmA
(M3uKa» CcpIrpala HEMAAyl pOIL B NPOHMKHOBEHUE HIeil
¢usaxy B Guomormw, Mma llpeaunrepa, xpyoHoro dmsmka,
XOpOTIo M3PECTHO BeeM (PUBHKAM M XHMHKaM Mupa. llosTomy
ero KHOra Bo MHEOTOM COOCODCTBOBAIA TOMY, UTO HX BAUMaBHe
66110 npuenevero K npobremam Smonormn. Hunura npogomuaeT
CIY/KUATH 3TOMY B B HacTofee Bpemsa. Ee nurapymoT BO MHO-
rux pafoTax, MOCBANIGHHBIX TeopeTHueckoli Gmonoruu, B TOM
uncae w B camMbix mocaeanux. Ilepewsnanwe KEOrs ABAAETCA
nomezunM, Yutaa ee cerogns, yoe:xmacbcA B TOM, KaRUX
Goapmux yenexor fofminacs Gmosorma sa nociemade 30 jger m
KaK TeopeTHYecKme NpeCcTaBlennd, sbickasagnnle Hlpeannre-
POM, MONTBE[FKAAOTCA OOCTeAYIOIHM XONOM HCCHeNOBaEUi,
KOTOpPLle OHH €CAM He OOPOMHIH, TO HeCOMHEHHO CTHMYNH-
poBanm.

B pamy caMbIX aaMeyaTelbHEIX OTKpHITHI Gmomorma XX B.
CTORT ycTaroBIeHEe CYpYKRTYpH Monexynan JHK. Yects aro-
ro orkpoltia  mpugagre:xaTr @©. Kpnry, [Ix. Yorcomy n
M. Yunrwacy. Pacckasmeas HCTOpHYO 9TOT0 OTKpeITHA, M.
Yorcom mmuer o @, Kpuxe: «On Gpocun §nsmxy u 3amsi-
¢ Omomormeit mociie Toro, Kak B 1946 r. mpounrtan KHETY
nssectHOre PusHKa-TeopeTura JpBuHa lllpemmarepa «Uro Ta-
koe m3Ep? C TouKE speEEA ¢usmrar. B aT0lf KEATE 0vYeHD
H3AIIHEO H3MaraeTca NpefuoloKenne, 9T0 TeH:l IpefcTaBIdIOT
coBoil BaKHEEMIOYI0 COCTABHYIO TACThH KMBLIX KIETOK, a IOTO-
MY OOHATH, YTO TaKoe JKUBHB, MOKHO, TONBKO 3HaA, KaK BeAyT
cebq repsl. B To Bpema, xorfa Ilpenmarep mmcan ¢BoK KEHTY
(B 1944 r.), rocnoacTBOBANO MHEHHE, UTO FOHEI — 3T0 OCOOBI
THO GearoBHX MoNeryl. OAHaKe nouTH TOrKa Ke GaKTepHOIOR
Ocsanen 9BepH OPOBOOHI... CBOM ONBITH, KOTOPHe IOKasamTH,
YTO HacHe[CTBeHIEIE NPA3HAKA GAHOH DakTepHaNLHOA KiIeTHH
MOryT OBITL IMepepadsl KPYrofi npy MOMOIIK OYUMeHHOTO npe-
napata JHK». '

Tas, rge Hlpemunrep BeicTynaer xak ¢uaocod, on gomyc-
Kaer pam cepbesnblx omuGoK. CopeTcknil 9HTaTeNb, XOPOMIQ
3Harom,m'i OCHOBHEBEIE TIOAMHKEHHA ,III“I&JIBRTH‘-IECI{OI‘O MaTepHa-
nU3Ma, CPasy 3aMeTHT UX. JMUIOT, KOTOPHH He MpejcTaBiAeT
HAYUHOH OEeEHOCTH, B HACTOALIEeM UZJaHHM OLYINeH,
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B 3anaouenne Mb DpuBOLEM HeGONLMIOH CNHCOK JUTEpa-
TYDHL, Ifle HePeYHCaedbl paGoTH, OCBOMAMUe COBPCMEHHOS
cocTogane Bonpocos, mogEATHX Ulpenuurepom. Hanucass ata
KHATH NPOCTO M SICHO, 9T0 JI61a6T MX HOCTYHHLIME HIEDPOKO-
My Kpyry 4ATaTendeit,

Ayomane H. II. Hexotopsie MeToponormueckne npooaemnt
redeturn, M., «3nammes, 1968.

Manuposcrufi A. A. Ilyta Teopermueckoir Gmonormi.
M., «3mamnmer, 1969,

Poys C. Xumua xasau. Ileper. ¢ anr. M., «<Mup», 1968.

Kenrnpswo [iw. Hurs smnsan, [lepes. ¢ aar. M., «Muaps, 1969,

Yorcom [Im. JI. [lsoiiraa cmupaas. Ilepes. ¢ amr. M
«Mup», 1969,

Anﬁfé? ean C. U Cospememman remermxa. M., «Hayxka»,

Yoreon JIw. Monexynapraa 6noaorna rema. llepes ¢ anr,
M., «Mup», 1967, d b

A Marunoserui
I flopowenco

Homo liber nulla de re minus guam
de morte cogilal; el ejus sapientia
non mortis sed vilee medilatio est,

Spinvzeae Ethica, P, [V, Prop, 67.%

IIpexucrioBne

MpueaTo cAHTATH, YTO YUCHEIA JOMEKEH B COBOPIHEHCTBE

BHATL ONpefeleHAyl 061acTh HAYKH, H DOSTOMY eMy Re cie-

IyeT OHCAThL MO TAKHM BONPOCAM, B KOTOPHX OH He ARJIAETCA
3HATOKOM. DTO paccMaTpuBaeTca kak noblesse oblige ¥*. On-
HAKO [/ OCTHAEHHA Moell Hexd A X0ou4y OTKazaTsca or nob-
lesse m mosToMy mpomy o0cBOGOOMTE MEAA OT BHITEKAIHX
orcoona obmsatenancte, Moe oTeTymaeBne oT 3TOFG OpaBuia
o0BACHAeTCA CIefyIOIMEM,

Mm ymacaenoBaxm oT HAIIUX HPE/IKOB OCTPOe CTPeMIeHHe

K OeJbHOMY, Bceoﬁ'bemummemy sgapno, CaMo0 HaZBAHKE BEIC-

IMX HHCTHTYTOB (103HARHA — YEWBEPCHTETH ~ HAOOMHHAOT
HaM, 970 ¢ JaBHHX NOP W Ha OPOTAMKeHHH MHOTHX CTONETHH
VHHBEDCANLHEIA XapaKTep SHAHHE — eIWHCTBEHHOE, K YeMy
MomeT ObTh DoaHCE foBépme. Ho pacummpenme m yrayGneHne
pasHoo0pasEKY oTpaciell sHaHmA B TeueHme mocaepaux 100
¢ MUMBEHRM JleT MOCTABHJAO HAC Depel CTPaRHON AMAeMMOI,
C onHOlH CTOPOHEL, MBI YYBCTBYEM, ITO TONLKO Teneph HATHHA-
eM opuofpeTaTh HaZe:KHEIR MaTepHanA NI TOro, 94T06H CBECTH
B GIIHHOE [RJIoe BCe OO CHX Dop M3BecTHoe, a ¢ Apyrofi cTopo- -
Hl, CTAHOBATCH OOYTHE HEROIMOMHBIM JAsa OJHOTO YMa OoJ-
HOCTBID OBAafeTh Oolee geM ofHoH HeGOMBIHON coenHaabHOM
4ACTHIG HAYKH.

fl me Ry BBIXOMa H3 BTOr0 NoMoKeHHA (UTOOBl OpH 2TOM
Halla OCHOBHAS I{eNlb HE OKa3aJach NOTePABHOR HaBcerma),
eCJH TONBKO HOe-KTO M3 HaC He PHCRHET BaATHCA 3a CHETE3

* Yemoper ceoOORABIL HA 0 9e¢M TAK MAAO 96 AYMAaeT, KAK 0 CMOp-
TH, B 8TQ MYOPOCTL COCTOMT B PASMEIWICHNE He ¢ CMEPTH, a 0 HH3-
HE. — CnHdo3a. ITHHa, 4. IV, Teop. 67,

**¢Baaropoacteo obaseisaers (@pany.). B gaHHEOM cayuae osHa-
qaer, 9T0 3RAHAE YVueHoro o0fAsblBAeT He HAPYIDATH BIATHIX Ha cebd
o6ABATeNECTB — CYANTD KAK HACTOAILOMY YYSHOMY MHAWS ¢ DOJHEIM
sHaHueM feja. — dpum. nepes. - :
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$arToB 1 Teopmii, X0TA Hamie 3HAHHE B HeKoTopnx ofia-
CTAX HENONEO H MOAYYeHO M3 BTOPHIX PYK B XOTA MBI MOMeM
TONBePTAYTHCH OMACKOCTH MOKABATHECH HeBEe:RIAME.

[TycTh 570 MOCAYRAT MHE H3BHHEEHEM.

Hexpas oTépacHBaTh B CTOPOHY # TPYAHOCTH ¢ ASLIKOM.
Ponpoii A3k RaKmoro ABasercsd Kak OB XOpomIo DpHTHAHHOMH
OReIKNIONH, H HeNIRL3T 9YBCTBOBATE cela Emoane croGomH0, KOTHA
He cpasy MoMKelIb OoAo0paTh HY:KHOE CIOBO H ero HPEXOTHT-
ca saMeHsaTh ApyruM. f ouensr Gaarogapen #-py HEuxcrepy
(Tpeanra-romnems, [Ay6ann), a-py Ilagpaiir Bpaymy (moax-
aemk cB, [latpura, MofiryT) 1, HakoHen (Ho He MeHBINe, UeM
ppyrum), muctepy C. K. Pobeprey. IIm mocraBunc muoro sa-
Gor mOmOTHATHL Ha MeHA HCBOe OJeSHHe, H 9T0 YCYryOIaloch

. elllp TeM, 9TO MWOPOH # He XOTeN OTKABATLCA OT CBOEro He-
CROABKO «OpHTAHANBHOrO» ¢THAA. Eenm uro-ma6o ot mero co-
XPAHILIOCH, HECMOTPA Ha CTPEMIGHNES MOWX Apyseil cMATIHTH
MOl ¢THNB, TO 3TO JIOJKHO OHITH OTHECeHO Ha MOil, a He ma
HX oYer.

3. IIL

I. Hogxoxn
KJIACCHYECKOro (pusUKa
K IIpeIMeTy

Cogito, ergo sum.
Descaries®

1, O6mali xapakrep  Jra HeGoabOlag KHEHra BOAHKIA N3
H Iean Kypca nyGangsplX jeKumil, opoudTaH-
HCCTeJOBAHHRA - .

HHX (PU3AROM-TEOPETAKOM Hepes aynd-
topHeil, HacuurnBasmedi owomo 400 wenomex, AymMTopus
DOYTH He YMeHBMAaNach, XOTd ¢ CAMOre Ha%aaa CIyIaTend
OBl mpeflympeskfeHH!, 4YTO OpelIMeT HSJ0KeHWA TPYEeH N
NeKNUU He MOTYT CYHTATHCH MONYIAPHLIMEA, HECMOTPA Ha TO,
qro Hambolee ¢rpamuEce OpyEme (HINKA — MaTeéMaTHIeCKad
AAYKIAA — 37ech BpaA am Oymer ucnomszoBathea. H me mo-
TOMY, YT¢ HpefMeT HACTOABKO OpPecT, yTolHI ero MoKHO OBLIO
00LACHNTE Oes IpHBIeYeANsa MAaTeMaTHTECKOTO adpapaTa, a,
cHopee, LIOTOMY, YTO OH COUIIKOM 3ANYTAH W He BOOJHE NOCTY-
nen MaremaTHiecKoil matepupetandai. Jpyroil ocobeHHOCTRIO
JexuHE, opujalell @AM 00 Kpalimell Mepe BHeIIHAHH ODOITYJNH-
PHBATOPCKHH XapakTep, ObLI0 HaMepeHHe JICKTOpa CHeNATH
OCHOBHYI0 HJIEI0, CBA3GHEYI 0 ¢ Onosormedi w ¢ (mrsakoi,
ACHOH Kak maa (PMBHKOE, TAK 0 LIS GHOIOTOR.

HeiicTeuTenisHO, HECMOTPS Ha pasmoolpasme TEM, paccMOT-
PEHHBIX B KHHT®, B IeJOM ORHa AOMKHA NEPOAAThL TOALKC OXHY
MBECIE, TOJIBKO ONHO HeGONbIMoe NoAcHeHEe K BOXLIIOMY B
BAXKHOMY Bompocy. UToBH He YRKJIOHATLCH B CTOpOHY, Oymer
HoMesHG 3apamee KPaTho H3JNOHATL HAII 3AMBICEN.

Boapmo#, paskHbI 0 0UeHE ¥acTo obcy:paeMerit sompoc
AKAOUACTCH B CHepYomeM: waxk QNaiKa W XAMUS CMOTYT
OOBACHATE TE ABICHUA B RPOCTPAHCTEC W @PeMEHL, KOTODHI®
UPORCXONAT BHYTPH JKEBOTO OPTaHHaMa?

ITpenBapuTeapHHii 0TBET, KOTOPHI MocTApaeTes HATH 2Ta
nefoapag KAWUTA, MOEHe CHOPMYyIApOBATE TaK: ABHAA He-

- CnocobH0CTH COBpeMeHHOH (uauKm B XAMAN ofBACHHTL TaKHe

ARNEHWS COBepIUEHHO HE IAET OCHOBAHHE COMHEBATLCH B. TOM,
4TO OHO MOryT OB1Th 00BbACHERE 9THMA HayRAME ** B Oynyimem.

* Muicnie, 3HAYRT CcyOIecTBYI, — JeRrapt.

** Ho cmefyer 3aGBIBATE, 470 B JAHHOM cAydae PeulL HgeT o dasu-
re 1943 r-—prw nepes,

13



2. Crarecrnaeckan Mpepmaymee saMeuanue O6blo OB
Juanka. BeChbMa TPHABHAJBLHEBIM, ecin O OHO
gc::;;::nl::auwe HMeIo Helbl) TONbKO CTHEMYIOPORATH

Hafesiay AOCTHrHYTH B OyAyHIEM TOTO,
uT0 He GHIIO MOCTHTHYTO B mpomlioM. OBHO, ofHaR0, HMeer
ropasno 6olee MOMOKMTENBHBIH CMBICA, T. €. HECHOCOGHOCTh
$MBHKA H XWMHH [0 HACTOALLEr0 BpeMeHH IATh OTBET MOJHO-
CTBI0 OOBACHMMA,

Baarogapa ymenoit paGore Guomoros, riaasHbIM oGpasoM
TeHeTHHOB, 3a moclenume 30—40 mer ¢Talo AocTAaTOUHO MHO-
ro 13BECTHO ¢ HeHcTBATENbHOH MAaTePHANBHOH CTPYKTYDe
OPraHM3MOB, YTOOH HOHATH, MOUEMY COBpPeMeHHHe (dusnka u
XAMHAS He MOLIY 00BLACHHTH ABICGHAMA, OPOHCXOJALIAE B HOpO-
CTPAHCTBE W BPEMEHHE BHYTDH FKABOTO OPraHm3Ma. :

Pacmomoncerue ¥ B3amMmofelicTme aTOMOB B HamnOomee
BAMKHBIX YACTAX FUBOTO OPTAHH3MA KOPEHHHIM o0pasoM oTiH-
YAKTCA OT TOTO PACHONOKeHHA aTOMOB, ¢ KOTOPHM (m3ukm 1
XHMOKH HMeTH 00 CHp mop JeN0 B CBOWX SHCIEPHMEHTAIbHBIX
ol TeOpBTquCREX ACCAeIOBAHRHAX. OIlHaHO 9T¢ OTIHAINE, KOTO-
poe fl TONBKO YTO HasBAl KODEHHEIM, JIOTKO MOMKeT HOKA3aThCA
HEMUTOKHEIM BCAKOMY, KpoMe (pmamka, riy0oko yGesxEeHROro
B TOM, YTO SAKOHB (PU3HKN M XHMAH ABIAKTCA 33KoHaMd
cTaTmcTRIecKEMA ¥, HMeHR0 O CTATHCTHYSCKOH TOYKE 3pe-
HEA CTPYKTYpPa BaXRHeHINHX dacTedl IHEBOrO OpraEmaMa
DONHOCTBIO OTAUYALTCA OT CTPYRTYPH A000TO BellecTRa, ¢ KO-
TODPHIM MBI, (PHSHKN H XHEMEKH, AMEIN JI0 CHX OOp Ae0 OPaKTH-
qeCKH B HAIGHX 7aGopaTopmax H TeOPOTHYSCKN 33 NMHCHMEH-
geIM cTodoM **, HoEeyno, TPYIHO HPE/ICTABUTE, YTOOR 3aKORK

@ OpaBENA, HAMH OTKDHITHE, OLUIA HEIOCPEACTBEHHO NPWIIO-

KAME K TOBEJEHHI) CHCTEM, He HMeMIIHY TeX CTPYKTYP, HA
KOTOPHIX OCHOBAHBI 9TH 3aKOHB H IPaBHIA.

Henrza ounare, 97005 HePHINK MOP OOHATHL (He FOROPID
yie — OLICHNTH) BCE PasjiMulie B CTATHCTHIECKON CTPYKTYpS,
¢lopMyTHPOBAHHOS B TePMHBax CTOAL abCTPaKTHLIX, KaK
TOMBKO 9T cfedan 9To 4. YTo0H maTe MOEMY YTBeD)KIeEHIO
AESHb B KDACKH, paspelimte MHe NpelsapHTeNbro o6paTHTb
BHHMSHHE Ha To, WTO OymeT AeTanbmo ofLAcHeno HO3ARee,
Hanfonee cynecTBEHHYI0 HACTb KHBOHE RIETKRM ~— XPOMOCOM-
HYI0 HETE — MOMAO ¢ IOMHLIM OCHOBAHUEM Ha3BaTb ahepuodu-

* d10 yTEepKeHHe MOMET MOKABATHCH HECKONLKO ofmuamM. 06~
cymél.ean? NOMKED OBITH OTICH(OBO AC KORIA aToit wuurs (cM. §§ 65
B 66). ) :

*+ S9pa TogKa SPERTA GHNA HOATEPREYTA 8 ABYX Aagfonee BEOX-
aopennsx paborax @, I. Jlomnana.
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weckuM kpucrassos. B dmsure Mp 10 cux mop mmenm meno
TONbRO ¢ nepuoduieckumu xpucrazsamy, Jan $usugra nepmo-
Im49ecKHe KPHCTAIL! HEIMKOTCA BEChbMA MATEPECHBIMY H CIOM-
HBIMH 00BEKTaMH; OHM COCTABIAIT OAHY W3 Hamfonee ouapo-
BATENHHKX U CJIOKOBIX CTPYKTYD, KOTOPEIME HeONyeBIeHAAS
NpHPOAa UPHBOAUT B 3aMeIIATENBCTBO HHTENNERT (PHBHKA.
Onpnako o CpaBHEHOIO ¢ ANEPHOAMYECKUMM KPHCTAILIAME OHH
Ka/KYTCH HECKOJABKO SJeMeHTaPHBIME U CKy4YRbiMm, Pazndmame
B CTPYKTYPe 3[ech TaKoe iKe, KaK MeKAY o0HMABIMH 060AME,
Ha KOTOPHIX ORUE H TOT 7K@ PHCYHOK HOBTODHETCA ¢ MPaBHIk-
HOH [1ePHOAWIHOCTHIO, W TIEfleBPOM BEHINTHBEH, CKameM pada-
2MeBCKAM rofeleEOM, KOTOPEIT OOBTOPHET CROMHEIN, MocAemo-
BATeJAbHBIH ¥ MOAHGIA 3aMEBIcia PUCYHOK, HAYEPTAHHEIA Bejm-
KHM MacTepoM,

HasmBas uepuopuuscREfl KpHCTann oIHHM N3 Hauboiee

CHOICHEIX 00BEKTOB HCCIONOBAHAA, A UMeN B BUAY co0CTBERHO
dnsnka, OpraAmvecKas XAMEA B H3y4eHNH Bce Gomee u Gomee
CHOMHBIX MOJeKY T AeHCTRHTONLHO MNONOIITA Topazfo GIHKe
K TOMY 4AmepHOJHIECKOMY KPHCTAIIy», KOTOpH, Ha Mol
BArnsgd, ABRIAETCA MaTepHaJdbHBEIM HOCHTENeM SHHIHH. HOSTOM}"’
ne yOEBHTeARHO, 9T0 XAMHK-OPTafuK YiHe cfeXand Gonbmoi
B BAKHBEIA BKNaf B pemeHHe HpoGjpeMBl RH3HE, B TO BpeMsd
KoK (PU3HK HE BHEC HOUTH HHYero *,
[Tocae Toro kak g KPaTHO BRI 06-
My NAeKd HIH, BeépHee, OCHOBHYIO
Oeqs HaITETO MCCHSNOBAHMA, MOSBOJLTE
MHEe OOACATL CaMyK) JIEHHI0 aTAKH,

fl Hamepepaloch cHawala PAas3BATL TO, 4TO BE[ MOMKETE HA-
3BaTL (OPEACTABACHNAMH HamBHOTO (uismHa o opraEH3Max».
7o Te mpefcTaRNeHHH, KOTOPHO MOTYT BOSHEKHYThH V (maH-
Ka, KOT4, M3YUOB CROI0 (ASHKY H, B YaCTHOCTH, €6 CTATHCTH-
9eCKHEe OCHOBHI, OH HAYHET PAaaMEIOUIATH 00 OpraHH3IMaX, of
HX NOBeEZGHNH H JRH3HeHeATENbLHOCTH W YecTHO 3aJacT cebe
BOIPOC, — CMOIKET MU OH HCX0OA N3 CBOHX 3H8Hl’lfl, ¢ Mo3n-
I cBOEH CpPaBHHTONBHO NPOCTOl, ACHON M CKpoMHONE HAVER
CIeJaTh CROMB-HUOYMb I[O€3HBIH BRAAJ B JQHHYIO Opo-
Oaemy.

BriaceuTea, 9To oH 3T0 cfenaTh momer. CrefyommM ma-
romM J0mHo GLITh CpaBHeHHE TEOPeTHYeCKHMX ORMAAHHD $u-

3. Noaxox
K npeiMery
¥ HaHEHOTO HIARI

* 3a rofnl, OpODIe RS CO BPeMEHH HANNCAHMA KEHTH, (H3UKH
DHecJHR GOIBHION BKIAS B H3YUeHHe MATePHANBHEIX HOCHTONeN HRUIHM.
AlocTaTouHo BCHOMHHTD, YT0 CTPYETYPa Mojeryns! JIHK 6wma pac-

wWrdpoBana GUMKAMA Ha OCEOBE DeHTTeHOCTPYKTYPHOTC aBANN3A, —
Hpum. nepes, .
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suKa ¢ GnonoruvecknMu gaxramn. Tyr ofHapymurea, aro xo-
TA B HeNOM €ro MPeNCTABICHHA KajKYyTCA BNONHe PasyMHBIMH,
HX TeM He MeHee HAJ0 SHAYATENLEC YTOYHHTE. JTHM OYTeM
MEl HOCTeNeHHO NpHGIH3HMCA K OpPaBHALHON TOUKe 3peHHA
HIH, FOBOPA CKPOMHEe, K TOH TOUKe BDeHHS, KOTODYIO A CUH-
TA® OpPaBHILHOM.

Jlaske ecrm A M mpae, To He 3HaK, ABAAETCA JH MOR DYTh
AeficTRHTeALHO AyTmAM B npocreimaM. Ho 310 6w Mokt cob-
cTeeEHH nyth. «HomsHeli pusuks — 310 A cam. M A me BE-
Wy Jysmiero # Golee fAcHoro coocoba MIA AOCTIMKOHES IeNm,
4eM Moli cOOCTEEHHERIH, XOTA GEITE MOIKOT U HSBHAMCTHIE MYTH.
Xopommii cmocod paspuTe ApedcTaBie-
HUA HaHBHOTO (uU3MKa — 3To 3a4aTh
€My CHAaYaJa CTPAaHHEIH, DOUTH HeJe-
metit Bompoc. [Togemy aTomer Tar Manw? A oHRE Bemw AeiieTBH-
TeJIbHO O9eHb Malbl Hammeiit MaleHSKAl KycoueK senmecTsa,
K KOTOPOMY MBI e/KefEeBHO NPUKAcaeMCc, COJIeP/RAT KX OrpoM-
Hoe HommuecTBo. ITpemnoixeno mMHOTC TpHMepos, TTobH goBe-
CTH 70T QaKT 10 COIHAHAA ITAPOKOIl MyGAMKE B cAMBIM BEIpa-
3UTeNBHBIM W3 HUX OBII NpUMep, NPHBeIeHHAEIN JopHoM Hexb-
suHOM. IIpencraBbTe, 9TO BEI CMOTIH NMOMETHTH BCe MONEKYIE
B CTAKAHE BOJBI, a TOCIE HTOTO BRUIEIH COTepKAMOe CTAKAHA
B OKeaH W TIATENLHO NepeMemann, 4To0hLl MedoHEIE Moje-
KyJBl DABHOMEDPHO pacupefielIINCE N0 BeeM MOPAM MHpa.
Fenm Bbr 2aTeM 2avUepUEeTe ¢TAKAH BOOSI HAYTAk, B JHOGOM
MecTe OKeaHa, To O0GHApPYHHTe B HeM okoao 100 moMeueHHBIX
BaMU MOXEKYI *. :

HefticreuTensasle pasMepst aToMoB ** Jjemar mpHOIMSH-
rexpo Mexpy 1/5000 m  1/2000 pmumEe BomHLI cBeTa.
Jd10 cpaBEEHHEe BEMeeT 0coG0e 3HAUCHNE, TAK KaK INHHA BONER
OpuGIE3ATeIBHEG COOTBETCTBYST BeAMYHMHE CaMoH MATeHBKON
YACTHIBL, KOTOPYIO ellie MOSKHO PA3NHYATL HOA MHKPOCKOIIOM.

4. Mouemy aToMEl
TAR MaIBI?

* HoHeuno, BH He Haiifere TouBO 100 MoNexky: (mame echm 6w
570 ORI MEEaNbHO TOYHEI! Pesy/bTaT BEIYACAEHAm), Be ofHapymmTe
88, s 95, s 107, wan 112, A0 ApaKTHReCKU HERepOATHO, YTOGHI BEL
mamuty 50 wnn 150 soxekys. BosMOEKHOe OTKIOHGHWe, MM (PRIOKTYA-
mig, GyneT mopAlKa KOPHA Ksaapathoro ms 100, T, e. 10. Crarncrmue-
CKH 2T0 RBPama¥T, rosopsA, 410 BM Halipere 10010 mogerya, Itam
3aMeTaHNeM B JAHHEI MOMEHT MOMKHO MpeHe(peusL, WO MBI K HeMy Bep-
HeMcsd, Kax K OPAMEDY craTHeTHecKoTo V 1 sanona.

** COTARCHD COBPOMEHHOH TOYKe 3DORHS, aTOM HE HMEeT OTYeT-
JAWEBIX TPaEHI, TAK 49T0 «pasMepr aToOMa He ABAACTCH HOCTATOYHG TOT-
HEIM ToHATHeM. Mal MOMEM 3aMeHATL ero pPaceTOAHARAME MeXIy OeHT-
pPaM#a ATOMOE B TEEDIEIX HIH JRKHEKHUX TeJaX, HO, KOHeYHO, He B Taso-
00pa3EMX, I 9TH PAcCTOSHNA TPH HOPMANBLHGIX JaBReHUN ¥ ToMOe-
parype, rpy6o ronsopd, B 10 pas Gompme, — Hpur. nepes.
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Tarnuu oGpasoM, MBI BHAUM, YTO TaKad JACTHIIA CONSP/ARKET oI
TRICATY MHJIANOHOB ATOMOB.

HrTak, noueMy aTOMEl TaK MAJEI?

flcHo, UTO 3TOT BOTIPOC ABIAETCS OOXONHEIM, TAaK RAK, 3a-
maBas ero, Ml HeBOABHO COMOCTABNAEM PA3MePsl aTOMOB ¢ pad-
MepaMHl PASNAYHLIX OPTAHH3MOB, B YACTHOCTH, HAIIEro coQeT-
BeNHOTO Tea, B caMoM gene, aToM Mall, KOTEA OH CpaBHHBACT-

.Cfi C HCOOJB3YeMOH B MOBCeIHEBHON MKHSHH MEpPO# IJIHHEL

CcKazKeM, ¢ SPAOM WIH MeTpoM. B aroMmoli (msuxe 3a enuHH-
Uy JVIMEH OPUHAT TAaK HaskisaeMuili amrctpem (A), pasmmiit
10-1° merpa () WIN B [ECATHYROM  H300DaMEHIY
0,0000000004 », Tmamerp aromos xexur Memgy 1 u 2 A
EpvEnue e MAHEH, IO CPABHEHUIO ¢ KOTOPHMH aTOMB TaK
MalBl, OPAMO CBI3aHEl ¢ pasMepaMH HaImero Tena.

BriTyeT nerenfla, ROTOpas NPHIACHIBAET HPONCXCRASHNE
sipila 9yBCTBY IoMopa ORHOTO aHrIwiickore Ropoad. Korma
CODETHHKU CIPOCIUIH ero, YT HPHHATE 334 eAHHUIY IIHNE,
TO OM BRITANYL PYRY B CTOPOHY | cKasal: «BoseMHTe paceTod-
Wpe oT cepelmHsl Moell TPYIM 10 KOHIAKOB NANbIEes, dT0 W
Oyger To, uro Hago», Beuto Tak mam Her, HO 3TOT pPaccKas
WMeeT NpAMOe OTHONMwHHe K HAWEMy Bompocy. EcTecTBeHHO,
YTO KOPONb XOTel YKA3aTh AIHHY, CPABHHMYK ¢ JJHEHOR €T0 -
TeAa, TAK KaK OH 3HAM, 9T HHAaYe Mepa Oyzet 09eHE Heynol-
moi. ITpu BeeM cROeM mpHCTPACTHH ¥ aHrcTpeMaM (H3HK BCe-
TAKK IIpeANoYTeT, YT0h €My CRA3AJIH, YTO HA ero HOBBIA KOC-
Tiom norpebyerca 6,5 apma TBHAR, a He 65 THICAY MHNIHOHOB
AHICTPEMOB.

TakuM 06pasoM, B ACHCTRETOALHOCTH HATI BOOPOC KacaeT-
¢jl Be OFHOro, a ABYX DASMepOB — HaLlero Tela H AaToMa,
HpHHHMaH B0 BHHMAHHES HBCOMHEHHBIﬁ nIpHOPHTET HEe3aBn-
CHMOrQ CYLIeCTBOBAHHA aTOMa, BOOpOC MpoO3BYYHT TAK: o4Ye-
My HATTe TeI0 MOMKHO ObiTh TAKHM (OJBIUIHM 10 CPABHEHUIO
¢ aToMOM?

Muorue, crpacTHO M3yua0mue HESHKY HIN XMMHAD, He Pa3
HKATCNH O TOM, 9TO BCe HAINH OpTadBl TYBCTB, COCTARKAKINNS
OoJee WM MeHee CYIECTBOHAY YACTh Hamero texa # (npH-
HWMas BO BHUMAHRME 3HATHTEIbHEIE PasMepsl NpPHBEJeHHOTO
OTHOMICHHA) CAMM GOCTABJEHHBIE 13 GecIHCACHHOTO KOIHYE-
CTBA ATOMOB, OKABHIBAKTCA CHWINKOM TpyObIMH, 4TO0OB BOC-
NPHEAMATE YRAAPH OTANGHOTO aToMa. MBI He MOMeM HN BH-
ACTH, HH CHBIOIATE, HE YYBCTBOBATE OTREIBHEX aToMoB. Harmm
rIOoTe3sl of aToMax NAJERo OTCTOAT OT HENOCPeACTBEHHOTO
BOCHPUATHA HAINX OPTraHOB UYRCTB, H OTH PHOOTE3LI HENb3f
NpOBEPHTD NpAMEM HabmomeRHeM.
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OGasarensio 18 AomxE0 GhITL Tan? UmenTcs am ocHoba-
AuA Ans 3Toro? MoKEO AR 00BACHHTE STO MOJOKEHEEe KAKUM-
TO OpHEOAOOM, 9TO0E YOeMUTLCA B TOM, 9TO HAYTO APYroe He-
COBMECTHMO ¢ BAKOHAMH DPHPOAH? ITO yiKe ABMIETCH TaKoil
npobnesoit, KoTopylo HAIAK coocofer BEIACHHTL OONHOCTLIO
H Ha BCQ BOIPOCH! OOIY9IHTH YTBB[J,E[HTGJTbHHﬁ OTBET,

5. Padota oprammma LCIH Okl fleno ofctoano me Tak, ecmu
Tpedyer cobaromenus OBl 9eOBEYECKA OpranusM Gul CTOND
TOUNKIX (PH3HUECKHX YYBCTBHTENEH, IT(¢ HECKOILKO ATOMOB
3aKoHOB WM Jaske OTHeJbHBIH aTOM MOTAW Ol
OKa3aTk 3aMeTHOEe BO3LelicTBHe HA HAIIN OPradbl 9yBCTB, —
0 Hebo, Ha uTo ObIa OB mOXO0Ka Hama kusdas! Takroil opra-
AusM Gel Ob1 HaBepHAKA HeCMOCOGEH Pa3BHTE YIOPAAOYSH-
HYI0 MBICHB, KOTOpas, OpoMlA CKBO3h MAMHHBLIA paj Gonee
PaHHEX CTA[Hi, HaKOHEN, NPOH3BEAa OBl CPRNH MHOTHX HDY-
- THX Hiel H caMyid HOeK o0 aToMe,

XoTs MBI BEIGHpaeM B HAuecTBe MAMICTPATNH JAIIEL OJUH
9TOT OpHMep, OHAKC BCe HOCASNYIIMINE coobpaskenug TanmKe
BOOJHe TPHMEEMMEE H K ()YHRIWOHHPOBAHHK) APYIHX OPFaHOB
(a me TOXbKO MO3ra H OPraHOB YyRCTB). Tem He MeHee mMmeerT-
ca OfHO H TONBKO OIHO, IpefcTaBialomee 0Co0BIH WATEpEC
Ond Ha¢ B HAC CAMMX, — 3T0 TO, 9TO ME MOMKeM YYBCTEOEBATD,
OI¥yMaTk U DOHEMAaTS. '

B orrolmeEnn Tex (HSHONOTHMYECKHX OPOLECCOR, KOTOPHIS
OTBOTCTBEHHEI 33 HATIH MEBICAH B 4YBCTBa, BCe APYTHE MmpO-
meccH B OPTaHH3Mée HrpaloT BCHOMOTATENBHYIO POIB, MO Kpail-
HeH Mepe ¢ YeJ0BedecKON TOUKH 3PeHHA, eCIE He ¢ TOUKH
apernd obpexTuBHON Guoyorun, Bosee toro, mama 3agava 6y-
Aer upeseiryaiino ofmervena, ecnw ME BRIGepeM ANA HeCAEHo-
BAHHA TAHOH TNpOIece, KOTOPLI conpoBokaaerca CcyOTex-
THRERMH COOBITHAMH, XOTS MBI I HE 3HaeM HCTHHHOH Opupo-
OBl aTOrO0 Mapatnennsma, [JleficTBATeARHO, HA MO B3TAAL,
OpHpoTa 3TOTO mApAJUIeNU3Ma JEHHT B CTOpoHe oOT objacTu
eCTeCTBEeRHBIX HAYK I, BeChMa BO3MOMHO, 33 OPeAeIaMy 9elo-
BEYECKOTO NOHUMAHMA.

Takuy 06pazoM, BOSHHKAIOT ciefyiomue Bonpockl. Ilogemy
HAaId MOA3T H CBAIAHHAA ¢ HHM CHCTEMA OpI‘aHOB IY¥BCTE TOE-
HEI 00A34TEABHO COCTOATL H3 TAKOrO HeolnATHO GONBINOrG KO-
NHYECTEA ATOMOR, TTOOK (DUAHOIOrHYECKH WIMCHIHBLIE §FO-
CTOAHHA MO3Fa MONIM HAXOMHTLCA B TECHOM I OJHAKOM COOT-
BeTCTBHN ¢ BechbMa pasButToll Meicabid? Ilo KakuM Opmemmam
BTO COOTEETCTBHE HECOBMECTHMO ¢ TARMM TOHKHMM M SYBCTBHM-
TeNLHEIM CTPOSHMEM BCero MeXaHmaMa (HMaH Xora OB ero
wepudeprieckux JacTeil), KOTOpoe MO3BOAWNO Obl OPH B3aU-
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MOReHCTBHE ¢ OKpYsHawmeil cpefol permcTpUpOBATL BOBACH-
CTBHG eAMHUTHOTO ATOMA M3BHE H PEarupoBaTh HA HETO.
To, 970 MBI HAsEIBAeM MEBICIBIO, CAMO OO cebe ecTh HEUTO
YHOPAROIEHHOE M IPHIOKEMO TONBKO K AHAJIOTHIHOMY MATO-
pHALY, TO ecTh K MOIHARNE) WM OOHTY, KOTOPBIE TOMS UMOIOT
oTpeleneHHYI0 CTEHeHD YIOPANOYeHHOCTE. OTcoaa BEITEKAKT
apa caefcrsua: 1) (pHsHUecCKan OPTAHMBALMA, L ]} 3 QHTI, B
TeCHOM COCTBETCTBHE ¢ MHCIBK (KaK, HaOpHMep, MOH MO3r
¢ Moeft MBICABIO), AOMsKHA OLITH OYeHB XODOMO YHOPANOYEH-
Hoff OpraHMBAIAeH, a 9TO SHAYAT, 910 COGHITHA, TPOHCXOMA-
e B MO3TY, BOMURAL DOAYHHATHLCH CTPOTHM H3UTLCKHAM
3aROHAM, IO KpaiiHell Mepe ¢ 0ueHb GOJBINOH CTENEHBIO TOY-
moctH; 2) (usmuecKue BIETATICHNS, DPOHIBENCHHRS HA Ty
(uaEYECKYId, XOPOLIO OPTaBH3ORAHHYI0 CHCTEMY TENAMH
HSBHE, COOTRETCTBYIT IO3HAMHIO H OUBITY -COOTBETCTBYIOMEX
mpicaell, ofpasys MX MaTepd€all, KaK A Ha3BAl €ro. Caeprosa-
TeNbHO, (PU3UEcKe BIANMOIEHCTBHS MY Hallel CHCTéMON
W APYTHME JORHEI, KAK TDABUIO0, CAMH obnafaTh M3BECTHOH
CTeNeHpI0 (PHSHIECKON YIOPAJOYIEHHOCTH, UM, UHATE TOBODPI,

" OHE FOJAAKHLI MOTIHHATBCA CTPOTHM (iJE[B‘H‘IEGKHM 3aKOHAM ¢

OOpeAeNe Ol CTeNeHbI TOYHOCTY, .
6. Dronueckne sakonn L10TEMY e BCe, HIIOKCHROO gLIIIe, HE
OCHOBAMK Ha ATOMHOH# MOMKeT OHITh BHIIOMHEHO B CHyIae, ecii

cTaTHCTAE OpraHH3M COCTONT TONBLKO U3 CpamHM-
H mOaTOMY TONBED. TeIbHO HeGONBINON0 KOMHYECTEA ATOMOB
apudANEATEILHER

H YYBCTBUTENCH K posgeilcTBHAM CFHO-
ro mne semporEx aromos? [loTomy 9T0 MBI 3HaeM: BCe ATOMH
HAXONATCA B HETPEePBIBHOM XAOTHYECKOM TEIIOBOM HBHHAE-
HHHM, KOTOPOE, TAK CKA3aTh, HPOTHBOCTONT BX YUOPAROICHHO-
MY TOBENEHHIO H He NO3BONAST OTHECTH K KAKOMY 61.1_*1*0 HHE
OplI0 pacTIo3HABAEMOMY 38KOHY co0HTAA, UPOACXOAANIAe
MEYKAY MaiblM THCIOM ATOMOB. Tonpxo HpE HAJHIHM OTpoM-
HOr0 KOAHYECTBA ATOMOB CTATHCTHYSCKHE BAKOHBI HAYHOAIOT
NeHCTBOBATh M KOHTPOIMpPOBATH MOBEICHMO STHX assemblées

- ¢ TOYHOCTRIO, BOSPACTAIOINEH ¢ YBOeaHUEeHHeM THCAA ATOMOB,

poBIedeREBX B Opomece. MMenHo Tak cobHTHA npHobperanT
JefCcTBUTeNbHEO 3aK0HOMEPHEEE TepTh. Bee dusmdeckue o xu-
MHAYeCcKHe B3AKOHEI, KOTOPHe, Kak M3BECTHO, HrPpawT BaUK-
HYI0 pOltb B SKH3HM OPraHM3MOB, ABIAIOTCA CTATUCTUNE:
CRUMUL.

Jwboii apyrofi BHJ 3aROHOMEPHOCTH W YOOPAAO4eBHOCTH,
KOTOPBIHt MOKHO cefe MpeficTaBUTh, NOCTOAHAO HapymnlaeTcd a

. CTAHOBHTCH He;[ei&c-'rneﬂumm BClIeJeTBAEC HeOpEpLIBHOTO TeO-

JOBOTO IBHMICHHA ATOMOB.
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EJ::;;:’;: N Paspemrate MHE HOMBITATLCH 1TPOWILITIO-
OcHOBaHa ua Oeapmon Ul PUPOBATH CHASAHHOE BLINID ILOCKOTB-

ROIHYOCTHE KHAMH OpuMepaMi, BHGPEIIIIII:IMH o HE--

YUACTBYOWEX aromor KOTOPOH creélleHu caywafilio M, BONMOMK-

HO, HEé CAMBIMH JYUIHMH, 10 KOTOPLIS
MOKHO IPABECTH TATATENIO, BIEPBEe 3HAKOMAMEMYCH ¢ OTHM
TONOHEHNEM —~ INOTOKOHAEM, KOTOPOE B COBPOMEHH0MH (pHai-
K¢ ¥ XUMUHA ABNACTCH CTOND iKe (DYHOAMEHTANbLHBIM, KK, CKa-
#eM, B OuOJOTER ToT (AKT, 9TO OPrAHU3MBI COCTOAT M3 Kile-
TOK, HJIH KAK HRIOTOHOBCKH® 3AKOHH B ACTPOMOMHI, HIN Harke
KakK pax HATypaapHHIX Tucen 1, 2, 3, 4, 5, ... B MaTemarnke.
Breperre sEakoMammiics ¢ BONPOCOM He KOmmeH OMKHAATE,
49T0, OPOTHTAB HOCKONBKO CTDAHHL, OH TOIHOCTHI HOHMET H
ONeHAT NpeJMeT, KOTOPHH ¢Bf3aH ¢ W3BECTHBIMH HAMEHAMEH
Jlroppura Bomsnmana m Vemnapga I'né6ea u massizaerea cra-
TUCTUYECKOI TePMOOURAMUKOTE, _

Ilepsmit npumep (nmapamarsmetwsm). Fenm BH HamojHHTe
KBAPOEBYI0 TPYOKY KUCTODOZOM M IIOMECTHT® 68 B MATHHT-
HOe mose, BH o0HapymuTe, Ir0 ras * wamarmmansaerca. Ha-
MArANYHBAHAe O0YCNAOBICHO TeM, 9TO MOIOKYAH KHCTIOPOAA
ABIAKTCA MaJIEHBKI’IMH MarHHTaMHA - CTPEMATCA pacoono-
WUTHCA BAOAD CHJIOBBRIX JHMHAH HOMA, KAK CTPe/dKa KOM{Taca
{pmc. 1).

Ho ne caenyer aymats, ¥To 6yKBATHEHO Bee OHR GyayT opn-
e€HTHPOBATBCA MapallelabHO APYr Apyry. Feam B yasourte
HAOPAXKEHHOCTE N0V, TO B HAeM KHCIOPOLHOM Tee yIRO-
HTCA HaMATHHYEHHOCTH, M 2Ta OPONOPHMOHANLHOCTE GyAeT
cobaoRaTheA N0 Honell O96HL BRICOKOM HAHPAKEHHOCTH, —
HAMarHEIeHHOCTh OyJleT YBEAHUMBATHLCA B TOH »Ke CTemeHH,
KaK ¥ HAPAKeHHOCTD 1104, KOTOPYIO BH MpHATaers,

70 ocofeHHO spKuil UpHMep WHCTO CTATHCTHIECKOrO a-
koHa. OpHEHTALAA, KOTODYM CTPEMHTCS BBIBAThH MATHHTHOE
none, HeNpepHBRO NPOTHBONEHCTBYET TeIIOBOS NBHIKCHME,
obycnopmuBanmee caydafinyio opHEHTANMID MONCKYN. Pesyab-
TaToM 370l GopeBHL ABNAETCA B HefCTBUTENHHOCTH TOJBKO TO,
970 OCTpbre, YTIR MEEY OCAME [OOoNell W HampaBIcHHeM
[oJIg NpeobIafaloT HAL TYNBIMH. XOTH eJHHHTHHIE aTOME] He-
[pepHBEO M3MEHAIT CBOI0 OPHEHTAIHI, B CpPeJHEM GIArOMa-
Pa OX OTPOMHOMY KONHYECTBY IOCTOAHHO mpeofaafaer opmeH-
Tallia B HANIDABJEHHA [0z M NOPONOPUHOHAJNBHO MY, JTO

* Faz pellipan moToMy, 4T0 OH UpOIDe TEEPUOTO TENA HIA JKML-
koctm; dakt, Y70 HAMATHRIRRARHE B 970M ciyuae Kpalime cmaGo, 1o
HApyIIaeT TeOPeTHIecKHEX 3aKII0YeHdil,
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w TPOyMHOE o0BACHeRRe OpHHALNEKET PpaHmyscKromy (uian-
ky 1. Jammeseny. OHO MojKeT OHTL HPOBEPEHO CACAYIOLTAM
obpasom. Ecnm maGmiofaromeeca cnafoe HaMarsgumBaEme
MefCTEHTeNLEO ABNASTCA PesYABTATOM ABYX CONEPHUYAIIKHX
TEHFPHOAR — MATHUTHOIG [MONf, KOTOPOe CTPEMHUTCH OpHeH-
THPOBATL BCE MONEGKYIH OAPAJLICABHO, H TEILIOBOFO JBHIKE-
HHS, KOTOPO@ BBI3BIBAET HMX cIyWaliHyi OpHeHTALN, TO, 3HA-
9T, MO/KHO YBeIOUHTh HAMATHAYHEAHHe, He YCHIWBAL OO,
a ocmabuga TEIJOBOe FBIUKEHNe, TO ecTh NMOHH}KAaR TeMiepa-
TYPY Tasa. ITo CHino DOATBEPHEALHD BRCHEPUMEETOM, KOTOPLIT
DOKA3aJ, 9T0 HAMATHFYHBAHHE BelecTEa 00paTHO NpODOPLA-
OHAABLHC ero AOCOMIOTHOH TeMmeparype, & 310 HAXONHWTCA B
KOMHIeCTBEHHOM COTNacHu ¢ Teopmelt {saronon Kiopu). Co-

. BpeMeHEaA SKCHepUMEHTANEHAA TEXHHAKA OO3BOJIAET UYTEM

[NOHIGHReHNHA TEMOEPATYPH KOBECTH TEORCBOS EBIKEEWE MO-
JAexya 10 TARAX MAJBIX PAa3MepoB, UTO (PHEHTHDYOIAd TeH-
JeHINI MArHETHOTO TOJA MO;RET NPOABHTEL cel ecni He HOI-
HOCTLIO, TO B FOCTATOGHON CTemeHH, 9To0H IpOH3BECTH CYIIe-
CTBEHHYIO UACTh ¢IIOJHOTO HAMArHM4MBAHHA». B aToM cnyuae
Mul Gonblie HO MOMEM OKHAATH, YTO fAadbHelimee YABOeHHE
HAmPAKEHHOCTH 1105 YABOMT U HamarHuYemHocrs, Llocmen-
HAf ¢ VReJHYeHHeM HANPIKeHHOCTH molA Oymer yBenHdYN-
BATHCA Bée MeHBII® M MeHbIIe, NPEOAHIKAACE K TOMY, UTO HAa-
3LEIBAETCA HAChiyjeHleM. Ito HpeqnoNoHetae TAKKE KOMHTe-
CTRCHHO TIORTBEPIHAASTCH SKCIEPHMEHTOM,

Same'rb're, qT0 TaKOoe MOBe/IeHHe IenIHKOM 3aBACUT OT HA-
AAYHA OTPOMHOTO KOIAa9ecTBa MOJERY.T, ROTOpBIE COBMECTHO
VYACTEYIOT B COSHAHEH HalmwopgaeMoro ABIeHHA HaMarHHIH-
pauAsa. B mporHBHOM ciydae HAMATHUIHBAHHE He OOAIHHA-
Jloch G OIpefieeHHOMY BaKOBY W MBMEBAAOCH Ot cOBepIIeH-
HO GeccucTeMHO, CBHAETENBCTBYA O OPEBPATEOCTAX 00DPBOEI
Me;K[y BHENIMHM MATHHTHEIM @HOJéM T TeONOBRIM JBHHe-
HHEM.

Bropoii npumep (GpoynoBcroe ppmskenwe, muddysna).
Eenu bl HATONHHTE HIMKHIIO YACTh- 3AKPHITOTO CTERAAHHUOrLO
COCYAA TYMAHOM, COCTOAINAM N3 MeNbYAdIINX Hamelex, B
¥BHOHTE, 49TO BerHHH rpaﬂun;a TYMAHA MMOCTEIIEHHO IIOHW-
JKAETCA ¢ COBEPINEeHHD OIpeJeNeHHOH CKOPOCTBIO, 3aBHECAMIeN
OT BA3KOCTH BO3LYXA, pasMepa H INoTHocTH Kanemer. Ho ecan
BLI IOCMOTPHTE HA OIHY H3 KANENeK B MUKPOCROI, TO YBUAH-
T€, IT0 OHA OHYCKAETCH He ¢ MOCTOAHHOH CKOPCCTBIO, & COBEP-
Iraer BeckbMa DecOOPAMOYHOe, TAK HASLIBAEMOE GDOYHOECHOE
deusenite, ROTOPOE JTHINB B CPeNHEM COOTBETCTRYeT HOCTOHH-
HOMY CHIGEOHHIO, '
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STH KameaLKH, XOTS H e ABJIAIOTCA ATOMAMY, (1 YK Jlo-
CTATOUHO MAJE:L H JIEeriH, 9 TOORL QYBCTBOBATE TOM'IKH BJIHHTIM-
BHIX MOJEKYH, HOTOPHEe HeIPepHIBHO BO3AEHCTBYIOT 1In HX 1l-
BEpXHOCTH, ToilKaeMble TAKAM 00pazoM KAIGABKHM MOUYT
TOALKO B CpelHEM NONIHHATHCA HefiCTBUI0 CHJABL TAIKOCTH
{puc. 2 m 3).

3TOT mpEMEp NMOKA3LIBAET, KAKAE YOHNRHTEIBHEEI® H Becuo-
PANICYHEIE BIOYATACHHA MONYIaJH OBl Mbl, 8ciH G HAIIH Op-
PAHEL TYBCTE OHJIA BOCHPHHMYHBLI TONBRO K YRApAM HEMHO-
THX MOIERYIL.

Humerorea fakrepun m Apyroe OpPraEA3MEl, CTOJbL MAJbLe,
q9TC QHH CHJALBHO ]IOI(Bep}REHLI 9TOMY ABICHHIO, I/IX TBHKEHHO
ONpefefiIeTCA TOMIOBEIMHE MIYKTYALUAME OKPyKawIed cpe-
ABL, OHH He HMenT mpasa Beijopa, Ecian onn obragarr cober-
BeHHON NONBEKRHOCTBIO, TO BCe }Ke MOTYT MepPelBUratThca ¢
ogHOTO MecTa Ha APYroe, HO TONLKO ¢ GONBLINM TPYAOM, IO-
CKOJIIBKY TeIJIoBOe ABHMKEHH® NIBBIPAET WX, KAK MAJeHBKY0
JopKy B OYIMYyIOmEeM Mope,

Ouens cxomEo ¢ OpoYHOBCHHM JABHMKeHHEM gBIeHmE dud-
Pysuu. Ypemcrapsre cefe cocyn, HaNoRHEBHBH KHAKOCTLIO,
CHAMKOM BOJOH, ¢ HEGONBINEM KOMHTECTEOM KAROTO-EHGYAL
Kpacaillero BeIiecTsa, PACTBOPeHHOro B Hell, HaIpuMep mep-
MayMraHaTa KAlWA, HO He B PABHOMEpPHON KOHIUEHTpALHH, A
CHODE® TAK, KAK IOKA3AHO HA PUC. 4, e TCUKH OSHAYAINT MO-
NOKVAR pACTROPEHHOIO BENIECTRA H INe HOHIEHTPANHA yMEHb-
maeTc ¢jleba HAPABo,

Ecas BEI 0cTaBATe 3TY CHCTEMY B IIOKOE, TO HAYHETCA BOCh-
Ma MemieHHbH npouece gudpdysun. [lepManramar Symer pac-
IPOCTPAHATECA B HANPABIEHEH CIeBAa HANPAaBO, TO €CTh OF
MecTa Gofee BBICOKOI KOHINEHTPALHH K MOCTY GoJee HM3HOM
KOMIEHTpaLuH, TOKA, HAKOHeLl, He pacnpenenmca paBHOMEp-
HO 00 BCEMY Oﬁ'beMy BOIBI.

B 9TOM [0BOIBLHO IIPOCTOM W, OYGBHAHO, He OcOGeAHO HH-
TEePEeCHOM MPOUECcCe 3aMevYaTelIbHe TO, UTO OH EH B KAKOWH CTe-
MeHNW He CBA3AH ¢ KaKoH-rnGo TeH,]IeHllE[BfT WIH CHIOH, HKOTO-
pas, Kax 310 MOKHO Oplro Onl HOMYMATH, BIETeT MONEKYIB!
IepMAHTAHATA W3 o0JaCTH, Tle 09eHb TecHO, B 0GIacTh, TIie
nocBoGoaRell, MomoOHO TOMY KAk, HAOpHMe]D, HACETEHHe CTPa-
HHI IepecelfeTcs B TY 4acTh, TAe Gonpme mpoctopa. C mamuMA

MOJeRYJIaMH OepMaBraHaTa HIYLTO IIOJIOﬁHOI‘O He ApORCXOOAT, .

Kampan w3 max Beger celg COBePIIEHIIO HE3ABMCHMO 0T ApY-
TUX MOJIEKYA, ¢ KOTOPLIMH OHA BCTPEYAeTCA BEChMA  PEAKO,
Ramnan u3 Bux Kak B oGmacty GoabImeil TECHOTH, TAK H B Bo-
Jiee cpobopioit 9acTH HCOLITEIBACT o,lmy B Ty me cyandy. Ee
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HelpepbIBHO TONKAIT MOISRYIB BOMBL, U, TAREM 00pas0M, OHA
[ocTeNeHHE) NPONBATAETCHA B COBEPINCHAQ HETIPEAcKA3ZYEeMOM
HanpapJeHHRA: 00 DpAMOl B ¢TOPOHY Wim GofNee BRICOKOM HIIN
Gosee HEaKON KOHHEATpaIuu. Xapakrep NABIGKEHWI, KOTOpHe
OHA BHMOJHRAET, 9aCTO CPABHHBAKT ¢ JBMKEHEEM WeJOREKA,
KOTOPOMYy BaBAsafu riaza Ha GONLINONl ONXOTAMN W BeJekn
«npofiTHCh?, HO KOTOPBIH He MOMer npmpgep)RnBaTbea ompe-
LeleHHOrO HANDABIeHHA, A TAKEM 00pasoM, HelPepLIBHO H3-
MeHAeT JHHHAK CBOeTo ABHIHEHHM,

Tor dart, aro GecoopAROTHOS ABHIKEHNS MONTERYN ePMAH-
ragaTa BCe JHe A0JIKHO BHIZHIBATH DErYINAPHHI TOX B CTOPOHY
MeHbIIed ROHUEHTPATINY U B KOHI® KOHIGB NPABECTH ¥ BLIPAR-
ANBAHHK) KOHUOPHTpAUHN#, HA WEpBHIi BIrigs KAeTes Helo-
HATHLIM, HO TONBKO Ha DEPBEE marmap. [lpm rmaTesbEOoM
paccCMOTpeHAA Ha pu¢, 4 TOEKAX CNOep HOYTH MOGTO-
AEHOR HOHUSHTpALHE MOMHO OpefcrapuTs cefe, Kai
MOJIERYIIB HepMAHTaHaTa, KOTOpPEE B JAHHAEN MOMEHT CORep-
WATCA B OOpefiejieRHOM ¢JIoe, GecoopAmouHe NEHTAAcH, GYAYT
¢ paBHOI BEPOATHOCTHE} HePEMEMATLCA B EAUDABO, B HAJICRO,
Ho mMmeEHo BCmEeAcTBHE 9TOr0 MOBEpXHOCTH pasfena ABYX CO-
CeNHUX ¢I0EB GYALT mepeceKaThea OOMbLIIHM KOAMIECTBOM MO-
JIeKYJ, IPHXONANIAX CleBa, 4 He B o0OpaTHOM HANPABJSHME.
JdTo mpomsoiiler mpocTo MOTOMY, 9TO clera Goxbmre Gecmopsa-
AOYHO JRMKYINHXCA MONEKYJ, 9eM cIipaBa, H o TeX NOop, MUKa
9TO TaK, GyleT HPONCXONUTD PerylapHoe NepeMelleHue ¢lAeBa
Halparo, WOKa, HAKOHEN, He HACTYOAT PABHOBECHOE pacmpe-
AeneHNe,

Ecnm ot coolpaenwa nepesectw Ha MaTeMaTHYGCKHE
A3HK, To NoxydeM puddepeRIHaNbEOC VPABHEHEE B YaCTHEIX
TpOU3BONHBIX, CNHECHBANINGE MATEMATOUECKH TOMHO 3aKOR
nagdyauu

7
— = Dy.

OfbacHeRneM 9TOro 3aKoHa s He Gyay YTpYMAATH YATATE-

A, X0TA CAEIATL BTO JA0CTATOUHO HpocTo *, O cTporofi «Mare-

MATHICCKOR TOTHOCTH® BAROHA YOOMHBACTCHE 3geck Ouaa TOro,

* HoumemRTpamnsa s RMwoboli MaHHOi TodKe YBeAHIMBAaeTCA (HIA
YMeHBIIAETCA) €0 CHOPUCTLIO, TPAMO MPOTIOPHHORAKLHON CPABRATONDL-
BOMY H30MTHY (810 HOMOCTATHY) KOHNEHTPAMH B of OECROHEYHO
MalloM OKpPY:KEHUW, 3aKOH TelJoOOepefaIn EMEOT, MMOY RpOuHM,
roqng TAKyio e fopMy, ecER ¢HOHEERTPALRAIO: SaMeHHTh <TeMOEPA-
Typoits,
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q9T00H MOFYEPKAYTH, UTO ero (PH3MYecKas CYIIHOCTL JJIKIA,
TeM He MeHee, DPOBOPATECA B KAXKAOM KOHKDOTHOM CJyac.
Bynyum ocHORaHa Ha CHYYARHOCTH, CNPABEMBOCTL JKONA
6ymer Toapko NmpmGnusurensHOH. Keam mMeerca, wai upnou-
40, ZOCTATOIHO Xopoliee NMpuGiukeHye, TO BTO TOALKO Oa-
rogapA OrpOMHOMY KOJNMYECTBY MOJEKYN, KOTODHIe HMpHIIMMA-
0T ydYacTae 8 ABNeHmH. Uem MeHBIIe UX KOJIHYECTBO, TEM
Oonbnre cAyIaHHEIX OTKAOHEHMH MBI JOMKHH OKHIATE, H ODH

GUAarCOpHMATHBIX VCHOBHAX STH OTKAOHEeHHA JeHcTBUTENLHO

BalmogamTes.

Tpernit opamep (npegenm roanoeTn namepenusn). Mocnen-
HE{ OpAMep, KOTOPLIH A HPUBENY, CXOMeH €O BTOPEIM, HO UMeer
oco0btit uuTepec, Jlerroe Temo, mOTBENIEHHOE HA JIHHEHON TOH-
KOH HETA W HaXOGAMESCH B PABHOBECHM, YACTO HCOOAB3YETCA
DUITKAMNA [7IA MBMepeHMA Cnalbx CHA, OTKAOHAIOUIHX ero OT
HTOTO NOMOMEHHA, T0 eCTh Aig H3MEepeHHA DIeHTPHTEeCHUX,
MATHHTHBIY HIHM IDABHTALBOHHBIX CHJf, OpHIATaeMHX T&K,
91006l IOBEPHYTH €00 OKOI0 BePTHRANRHONR ocH {Mia Kaskmoi
KOHKPETHOH WLeAR, ecTeCTBeHRO, CileAyeT BHIOHpATH COOTBETOT-
pyomee merkoe temo). Hpogomxawiaeca TOUBITKE MOBBICHTE
TOYHOCTH 3TOTO  BeChMAa YaCTO WCHONL3YEMOTO BAPHAHTA
YKPYTHIBHLIX BECOB» CTOJAKHYINCH ¢ JI000UBITEEIM IPEASIIOM,
KOTOpPSLIH 4pesBRMAliHO HHTepeceH caM no cele. BriGmpas sce
foneo ® Gosee Jerxne Texa m GoNee TOHKYIO U JNAHBYIO HHTH,
9700K CASNATHL BECH TYBCTBHTEILHRIME Ko BCe Gojee cnalnIM
CHXaM, NOCTHTAICT IpeAe]a, KOrfa OoJBeNIeHHOE TEJIO CTAHO-
"BUTCA yiKe UYBCTBHTENLHEBIM K YHADPAM TOOAOBOIC IBWIHCINA
OKPY/RAIOOIAX MOASKYX ¥ HAGHHAET HCIOAHATH EenpepHBHEIHR
4TaEENl» OKOJO CBOEI0 PABHOBECHOTO IIOJMOMEHNA — TaHelr,
BECHMA CXO}],HHﬁ [ npomaﬂnem Kaond, QuNCcCaHHLIM BO ETOPOM
npumepe. ITo DoBeficEUe He ONpemeNAerT eife adCoNITHOTO
ApeAsta TOTHOCTH HaMepPeBHil Ha nToTo0BEIX Becax, O[IHAKO OHO
BCE-TAKH yﬂaamBaeT OpaRTAYecHE Ha mpefen usmepermii. He
mofaomuica KoATPoNw 3¢@HeKT TemIoBoro NBHKeHHA KOH-
KYpHpYeT ¢ AeficTEHeM TOH CHIEL, KOTOPYIO CAelyeT H3MepHTh,
H JauliaeT BHAYSHHA eJUHHYHOe HAOMIONAEMOe OTKJIOHEHHE.
Brl gosubl TpofeNaTh CBOH MBMEpPeHMA MHGIO pas, 4YTOOH
HeliTpannaopaTh 3(deKT OPOYHOBCKOTO PBIKEHHA BAIICro
AHCTPYMEHTA,

JToT mpuUMep, R NYMalo, sBlseTca 0Co0eHHO HArAAAHBIM,
ab0 BANIY OPraHbl 9yBCTB B KOHIE KOHMOB DPeACTABIANT CO-
Goft To)ke CBOETQ pofa HHCTPYMeAT, MM MoiKeM BHEETH, Ha-
KAMRn 0eclojle3HHIMEH OHM Obuly, ecln OB CTAIH CARMOIKGM
9YBCTBATENBHEIM M.
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[pumepor mpuBeeHo, A AYMAK, NOCTA-
Toano, J{oGaBaw TOABKO, WT0 HET HA
0JHOrO 3aKoHA (PE3MKA I XUMAU H3 Tex, KOTOpHE UMET OT-
HOUTEHRE K OPTAHUSMY HIH K ¢T0 B3aEMONeHCTEHIO ¢ OKpYXa-
omefl cpefoil, xoTopelil Be Mor OHTh BHOpay B KAleCTRe IpH-
mMepa. O0bACHeHHe MOHeT OKA3ATECA Oo0/lee CHOMKHBEIM, HO
IMaBHOE BCEITA OCTAHETCA TEM e CAMbIM.

Ho a xoTen 0o OCTAHOBHTBCH eme Ha ONHOM BaMKBEOM RO-
JiH4ecTBeHEOM MOMOKeHHH, KACAIOUIeMcd CTeIeHH HeTOUHOCTH,
KOTOPYIO HAJIO OKHAATD B T1060M (pHBHIECKOM 3aK0HE. ITO TaK

naselBaeMblil 3akony’ r. CHavama s IPOWLTIOCTPHAPYIO ero mpo-
CTHIM DpHMepoM, a gaxbiue cpenawn ofofmerRne.

[lycTe AexoTopEii ras ups 0NpeleneHHLX NABICHAA H TOM-
meparype EMeeT ONpeNeleHHEYK MIOTHOCTh, TOTHA 1 MOTY 3TO
BLIPA3ATH, CKA3aB, YTO BEHYTPH NAaHHOro obbemMa (KOTOpHIA mo
pazMepy DOJXOAAT INg SKCIOepPHMeHTa) OpPH JABRHEIY YCIOBHAX
HMeeTcda 7 MoleKyn rasa. Ecnm B Kaxko#-To MOMEHT BpeseHm
BR 3aXOTHTE¢ DPOBEPHTL MOE YTBEP:K[IeHNe, TO HaiifieTe ero

HEeTOUHBIM: OTRIoHeHHe Oyner nopamka V' r. CnemoRarenbHo,
ecan n=100, To orTkmoHenue cocrapur wpaGrusmrensro 10.
Tagam ofpasoM, OTHOCWTEALHEAA NHOTPEIIEOCTL WIMEPEHHR
pasaa 10%. Ho ecam n=1000000, 1o, BepoatHo, OTKIOHEHHE
Gyner pasHEIM npumepie 1000, n oTHOCUTENBHAA HOTPEMHOCTD
0,1%. Tpy6o roeopsa, TOT CTATHCTHYeCKHH 3aKOH ABIAETCA
BechMa o0m(AM. 3aKORH ({mam{n o (bnanecnoii XHMAA HOTOT-
HEHl B [Ipefeaax Belpoamon OTHOCHTEhEOH HOrpemuoCcTH, AMe-

8. Ilpasnno V' it

IHeH HOPAROK ~—= Ve rae n -— KOIN49ecTBO MOJIBI{YJ'I, V9aCTBY-

KIOHX B HpOHBJIeHHH BTON0 3AKOHA — B €I OCYDIBCTBJIGHHH
BUYTpR TOil 00NACTA GPOCTPAHCTBA MAW BPeMEHM (miaH B Opo-
CTPAHCTER H BpeMeHH ), KOTOPas HOAIEKHT PACCMOTPEHHI.

TaxunM ofpasom, BLI CHOBA BHAHTE, UTO OPFANU3M JOMMKER
apefcTapIATs coGofi OTHOCHTENBHO GOABIIYI0 CTPYRTYPY, CO-
CTOAMYI0 U3 MHOMKECTBA ATOMOE, 9T00BI HacaaxgaTecy Gaaro-
AeHcTBNeM BIOJNHE TOYHHX 3aKOHOB KAk B CBOell BHYTpeHHef
RHBHH, TAK M OpH B3ANMOJEHACTBHN ¢ BHOITEHM MHpoM. Ecam
0L KOMATECTRO YYACTEYWINNX YACTHI OBLIO CIHIIKOM MAJO, TO
«3aK0H» OKazaNca O CAHIMKOM HeTouHLIM. QcofeHEO BAKELIM
TpeGoBAHMEM SBIAETCA RAKOH KBABPATHOIO KOpPHA, HOTOMY
gro xota 1000000 @ pocratouno Goublnoe IACIO, OJHAKO TOY-
v0cTh 1 ma 1000 me ABameTcsm IpesMepHO XOpolmed, ecun Cy-
{HeCcTBO meaa npeTeHnyer Ba 10, 9100bt OblTE «3axoHOM [lpu-
POABI».



I1. Mexanusm
HAaCJEACTBEHHOCTH

Das  Sein ist ewig: denn Geselze
Bewahren die Lebend'gen Schitze,
Aus welchen sih das All geschmickt.

R Goelhe?*
9. Bupoma fIrag, mp1 OpRMAE K 33KIWUCHMIO, UTO
EnacCHUecKoro dmsmma, OPradliM co BCEME GPOTEKANODIHMA B
Gyayun pgacko HeM OHONOTHTECKEMH NUPOIMECCaMn Kol-

He¢ TPRDHAALEMMA,
OKABLIBaloTea mepepmstmi CH HMETE BEChMA «(MHOIOATOMAYIO)

) CTPYHKTYPY; HeoOXOTHMO TaKMXke, 9To0h]
. CIy9aHEble ¢OEOATOMELICY ABICHAA HE HIPAJH B HEM CJIAII-
roM Goxrsmoit poxu. Cymecrsenso, ropopur HaupBHil (UK,
9r00BI B OCHOBE OpPraHM3Ma JEGKAAH HOCTATOUHO TOURNE HusH-
YeCKHE BaKOHBL, HA OCHOBE KOTOPLIX OH Mor G OpraEE30BATH
CBOK HCKJIRUATENRLHO PeryNApHY0 H XOPOLIO YIOPAAOIERIIYI0
pabory. B xakoft cremenn NpEAGKUMLI K peanbHpM GHoZOrm-
YecKHM (DAKTAM DTH BRIBOXLI, CAGKAHHLIe a priori, To ecTh ¢
ancro duzmIeckoll TOYKH speHmHa?
Ha mepsrrii e3raam Moer NOKAsaThea, 9TO 8TH BHIEOMML
ROBOABHO TpusmARLELL, Buonor, ciaskem, ner 30 m@asany mor
¥TBEPKRAATE, 9YT0 XOTA JIEKTOPY-HONyAADH3ATOPY BNOJHE
" ¥MeCTHO HONYePKAYTh 3HAYEHNE 3aKOHOB CTATHCTAYOCKOH -
BHKH HpHA @ YHEIMOHNPORAHNA OPraHAsMa, Kax u Jwobol xpy-
Toil CHCTEMH, OJJAAKO 3TC YTBeKNEHHE, IOANyil, depecayp
m3buTan ucTHEA, W60 AelCTBUTENLHO He TOMBKO OPraHHsM
B3POCAOTo MHNHBANYYMA MIOG0r0 BHICOKOPAZBHTOrG CYTISCTRA,
HO H KAMKOAA KICTKA ero COAepKAT 4KOCMUg9eCcKoes JUCA0 eNl-
HW9HBIX aromoe. " kamppiit ormensEuil dusmomormuecuit
Opolece, KOTopslil MBI HalmogaeM A BHYTPH KJASTHKH, BIY
Upd ee BIANMOMGHMCTBHRE ¢ Buemnell cpegoif, Kawerca (nnm
Kazajgock Jer 30 Hazam), BOBJEKAET TAKOS OFpoMIIOe KOJHYE-
CTBO CJAWHUYHLIX ATOMOB H SJWHMYHALIX ATOMHLIX OApoOeccon,
9T0 TOYHO® BEIIOJHENHe 3AKOHOB (PH3NKH B PHIHILCKON xA-
MAHM TAPAHTHPOBAHO Aaxke WDPH BEChMA ¥ecTRoM Tpebopanmum

* BuiTie BegHo, BGO CYMeCTEYIOT BAKOHH, OXPaRAIOIIEE COKPO-
BHEIA FRUBEN, KOTODPWMH yKpamaer cefa Beenengas, —- Fete,
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cTaTHeTHYecKoH (PU3HMKA -8B OTHOMeRmE «GONBIMX YHCERS,
9ro TpefoBaHMe A TONBKO YTO NPOMAIIOCTPHPOBAN IPABUIOM

.

Teneps Mbl 3HAEM, 9TO TaKan TOYKa 3penns Oplra Gnl omrd-
Gounoit. Hax Mol cefidac YBEIHM, HEBEPOATHO MAaNeHbKAE IPYH-
OB ATOMOB, CHOHINKOM Mafible, YTO0B HPOABAATH TOTHBELE

CTATHCTAMRCKNE 3AROHBI, HTPAKT IMABBHCTBYWINYHY poidb B

BEechbMa YOOPAAOYEHHEIX H SaKOHOMEDHBIX HpouUeccaX BHYTPH
Kamgoro opraumsma. QHA yUpasiAoT BHIHMBIMA NpU3EA-
ramy GoabInoro MaciiTaba, KoTopele OpraRmsM  (pmodpeTa-
eT B Te4oHHS CBOETrD pa3BATHA, QHH onpedeAnT BaHBIE OCO-
feHHOCTE 6F¢ (DYHHKUHOHHDOBAHHA, H BO BCEM HTOM I[MPOAB-
ARIOTCA BECEMa OTYETAHBBIE U CTPOrHE OHONOTHYSCKAS 3a-
KORBI,
fl pom:ken HaTaTH ¢ KPATKODO OOXBeHEHUS HTOTA JOCTHHKO-
HHH 6HOAOIMH M, B YACTHOCTH, TeHETHKH; NPYTHMM CIOBAMH,
1 DOJHEH DONBITOMUTEL COBPEMEHHOe COCTCAHIe 3HAHHH B TO#
obnacTh, roe A — He ABTOpHTET. JT0ro Helb3f AsbeHATH, M
H03TOMY s TPHHEOINY W3BHHeHNs, ocoleHHo Omogory, za ad-
AeTARTCHKUE Xapakrtep wWakokennda. fl mpomy Tamke paspemte-
HEA H3IOKATE FOCHOACTBYIOLHE UpeNcTABISHAA Oomee HAH
MeHee gormatmgbe, Or «GegHores (PUsHEKA-TEOpPETHKA HEXL3A
ORETATH, TT00BL OF CHeNaa 9To-HHGYAL mogobHOe KOMIETEHT-
HOMY 0030pY SKCHEPHMEHTAJLHBIX JAHHBIX, IOAYYEHHEIX B peo-
3yabTaTe GOMBIIOrO KOJUYOCTBA BeNHKONETHO BHIIGIHEHHBIX
cepmil IKCHEPHMEHTOR IO CHPOINBAHKI0, 3afyMAHHEX ¢ Gec-
OPeNeeHTHEIM OCTPOYMHEM, ¢ OfHOH CTODOHBI, W TPAMEBIX
dafronednil Haj sKABOH KIGTROI, TpoBeIeHHAEIX O Beell yTOH~
YEHROCTLE) COBPeMeNHOH MHKDOCKONNH, — € Epyroi.
Paspemure MHe BOCKONL30BATLCA CIO-
10. Hacnencroemuedk  poyr ynam (pattern) opraEmaMas B TOM -
mmhposaNEHEHE KOA
{XPoBTocoDIb) CMBICHIEe, B KAKOM OHONOT HASBIBAGT €ro
«IIAHOM B YeTEHIpeX H3MEpeHNAX®, HOA-
pasyMepas PN 9TOM HO TONLKO CTPYKTYDRY R GHYyERHUOREpO-
BAHNG OPTAHH3MA BO B3POCIOM COCTOAHMH MiH Ha n0boit Apy-
roi CTAd{N pAa3BHTHA, HO H 0pP3HH3M B er0 OHTOTSeHETHIECHROM
PA3BATHEH OT OIXONOTBOPCHHOH AMIeRISTKE A0 CTANEH 3peio-
CTH, KOTAA OH HAYMHAAET pAIMHOMKATECA. Temeps u3Be-
CTHO, 9T0 STOT IJIaH B 4eTBIpEX H3MEpPeHHAX oupefe-
ageTea CTPYKTYpodi Bcero ofHoil HIETKM, & HMEHHO CTPYKTYpOil
ONIOTOTBOPeHHOTO Allila, Bojee Toro, Mbi 3HASM, 4TO OH B OC-
HOBHOM ONDeflelideTca CTPYKTYPOH TONBRO OfHoRk HeGombirof
YaCTH HTOH RIeTKH,ee sdposm. Takoe Anpo B 0OBITHOM «HOKOA-
IEEMCA» COCTOAHUN KAETKH NPEHCTABIAETCH RaK COTHA TpoMd-
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TUNG ¥, pacTpefleIeHHOro B BHEAE MYSHIPBEA BIYTPU KIGTKIL
Ho Bo BpeMa HHE3HEHHO BAMKHBIX [POLECCOR IUCTOMIONG [eTe-
HuA (Murese wim Metiosa, CM. HHMKe) RHAHO, 1T W[ COCTO-
ar us mabopa gacrEi, oORIYHO MMeoWIEX GOpMy NWTeil IR
DAJOCK H HABBIBACMBIX TPOMOCOMAMU, KOJIHISCTBO KOTOPBIX
paBdo 8, mam 12, WIH, Kak, HANpHMep, ¥ YelmoBexa, 48 **
B neiictemTentHOCTH A AomKeB Oour Obl Hammcath otH (B3s-
THe A TpAMepa) uHcia, Kak 2X4, 2X6, ..., 2X24, u roso-
pETH 0 ABYX Hafopax, 9ToOBI IOJNB30BATLCA BREIPAHEHAEM B
TOM OOBITHOM BHAWSHHMM, B KaKOM OHO yHoTpebiserca Gmo-
JIOTOM,

XoTH OTAeNBHEIe XPOMOCOMB! HHOTTA OTYeTIHBO PasTHIN-
MBI M HEJOBHAYANHESHPOBAHBI Mo (OpMe W pasMepy, OIHAKO
3TH ABa HaOopa XpoMocoM mouTH HOgoGHE! Apyr mpyry. Hak
MEI YBHANM, oguH Halop DPHMXONHT OT MaTepu (aRLUerneTka)
H OffEH — OT OTHA (oIIOROTBOPAIIIHI clepMaTozona). HmMen-
HO 3TH XpOMOCOMEI HIH, BO3MOJKHO, TONBKO 0CeBasg HIH CHE-
AeTHAA HATH TOFO, YTO MBI BHANM IO MHKPOCKOMOM KAK XPO-
MOCOMY, CONED:HAT B BHIE CBOEro poia MEPPOBAJBEORO KOKA
Beck «IIam» GymyHiero paspHTHA WHAHBHAYYMA # ero QyHK-
NEOHAPOBAEHA B 3pefioM cocrosHuH ***, Kamprii noansii na-
60p XpoMOCOM CONEP:RET Beéch mA{p, HOITOMY, KAK IPABHIO,
HAMEIOTCH [Be KONGH MOCHefHero B OINONOTBOPeHHOH afire-
KIETKe, KOTOpAsg HpeNcTABIAET CaMyld PaHHW CTagHmw Oy-
OyImero MEABBUAYYMA,

Hasmipag crpyxrypy xpoMocomubix muTell mADPOBANLHEIM
KOJIOM, MBI IIOPasyMeBaeM, ITO BCE OXBATHIBAIOMINI YM, BpO-
Ao TAKOro, KOTOPBIE Heworja mpefcTaBman cefe Jlammac m
ROTOPOMY HaJag OPATAHHAM CBA3b HENOCPEACTBEHHO OTKpEI-
Ta, Mor GBI, HCXOEA H3 CTPYKTYPHI XPOMOCOM, CKABATH, PA30-
BbOTCA MW Aiillo OpH GAATONPHUATHHX YCIOBAAX B 9€PHOTO 18-

* 310 NIOBO 03BAYAST BOINECTEO, KOTOPOE OKPAMNBAGTCA B MpO-
Heceo OKpAMlnBannA, MIBPOKe BPUMEHAOMOM B MHKPOCKONAYecKol Tox-
HOKe.

** B @acrofllee BpeMA YCTAHOBIEHO, 9TO ¥ 4elopera 46 (223)
xpoMocoM. — Hpum. nepes.

**% NelicTBUTENLHO, HCCACNOBARAA MOCHENHUX JOT NOKASAJH, YTO
OCHOBHOH ¢K0J HACTeACTBOHHOCTH» sakimden B mutn JIHK, motopas
COCTABIAET OChL XPOMOCOMBL YCTAHOBNOHO, WTO ¥ MHKPOOPraEH3MOB
eINHAUOEH KOAA ABMMIOTCA TPH HYKTEOTHAA, MOCIEOBATENBHO Paciio-
Jaraniaxcs o AHHe Modekylast [JHK., XposmocoMLl BEICOIHX OPraHs-
MOB TIOCTRORHE! 3HAYNTEABHO cADKHee, [Ipolece CYATLIBAHHA HacTel-
¢TBeHHOH HHGQODMALHUI ¥ HUX He cTonk AceH. Ho, peposarno, B ofminx
yepTax OH OJOOSH TOMY, KOTOPHIE HaGIIORAl0T ¥ MEKPOOPraBU3MOB, —~
Hpun. nepes,
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TYXa UJH B KPAOuaTyl KYpHIy, B MYXY WAH DACTEHWE Mamca,
B PONOACHIPOH, KYKA, MbBIMIE HAH TejoBeka. I aToMy MBI MoO-
AeM OPEGABHTE, WTO (BHEUIHOCTHY DABIMIHEIX ARLERIETOR
uacTo OHBAeT OYEHDL CXOHON, H JasKe ecJH 8T0 He Tak (Ha-
npuMep, OrpoMEEIe AMNA OTHI[ B PEeOTHIHHA), TO DASMIMAO
OKASEIBAETCA He CTOJNBKO B CYIIeCTEYRIIHX CTPYKTypax,
CROXBKO B TOM IHTATETBHOM MaTepHANS, KOTOPLIE B 3THX Y-
Yaax podaBiaerc.

Ho repmun wugpoeavibiil xod, RORETHO, CIEIMKOM Y30K.
XpoMoCOMHEbBIe CTPYKTYDBI CIYIKAT B TO JKe BpeMd H RHCTDY-
MEHTOM, OCYIECTRIAKINAM PAa3BHTHE, KOTOPoe OHH e mpej-
pemaior ¥, OHE ABMAKMTCA H KOTEKCOM B3aKOHOB, W HCMIOJHH-
TeNBHON BaacTeIC WAH, yHoTpeSisa Opyroe cpaBHeHHE, OAH
ABIAKTCA OJHOEPEMeHHO H aPXHTEKTOPOM, H cTponTemseM, Hag
XPOMOCOME! BeRyT ceff B oHTOreHese **?

11, Pocr opraHmama Pocr oprammsma ocymiecTBAgeTCH MHO-
NYTeM EAeTOUHOIO CIACAOBATENLHEIMI KASTOTHEI MY HeJIeHMA-
AeleRia (MHTO3) amn. Takoe wierognoe pedeHme, HAsh-
BaeMOe MUTO30M, HEe CTOMB 9aCTOR COﬁ]ﬂTHe, KaK aToTo MOMHO
HAJATL, YIHTHIBAA OI‘FIOMH{'IB KROIHIeCTBO KIRTOK, H3 KOTOple
COCTOMT HAall OpramusM. BHagaje poct et OwicTpo, AlinekneT-
Ka JeJIHTCA Ha ABe ¢[od9epHues, KOTOpHe 3aTeM TAXT HOKOJIeHHo
H3 9eTblpex KaeTok, gainee ms 8, 16, 32, 64, ... m 7. 1. Yactora
JellcHUS He GAHHAKOBA BO BCeX UACTAX DACTYILNOro OpraHm3Ma,
¥ 3T0 HAapyIIaeT PeryAApHOCTDL 3THX wacen. Ho myrem mpocto-
0 BRIYHCACHHA MOMKHO YCTAHOBHTH, ITO B CPEIHEM JOCTATOq-
Ho 50 mnu 60 gocaeposaTeabHHIX AeNeHmE, arodLl ofpaszopa-
T0CH TO KOIMYeCTBO Kaerow ¥**  poropoe HMeeT B3IPOCARIH
4eJ0BeK, WK, CKAaMeM, B JecaTh pas Oojdblle, ecid OPHHATH
BO BHHMAHHe cMeHY KIeTOK B Teyenme >kusfn, Taxum ofpa-
30M, KACTKM WMOEro OPraEH3Ma B CPefHeM OKa3HBAKTCA

* TIpepuonomenne [Hpennuarepa o xpoMocoMax Kak AOCHTRIAX
mufpoBaNLHOTG KOOA BIOJAHE COOTBETCTBYeT NAHRBIM COBPeMEHHOH
HayXH, BO OpeAcTaBiedle 0 AHX Kak O o0 HHCTPYMOHTAX, OCYmiecT-
BAAWDIAX RATHBMAYaIhHOE Da3BHTHe, clopHo. B HacToAllee BpeM:
pAN BccieXoBaTenel H3ydaeT Poib GelKOB-THCTOHOB, HAXOAAMAXCA B
APOMOCOMAX H PeryAnpyiOUIAX Ipolecc CYHTLIBAMPA HAcHeAcTBeHROR
undopManen ¢ moreryn AHK. Ouenr nepcmertnpanl padorn P, K, Can-
ragAKa DO Ha3y9eHHIe PeTYIApPOBAHNA AKTHGHOCTH TEHOB TOPMOHaMu
n paforer 0. M, OneHOBa Ho KOHTPOJIMPOBAHWI0 ApONecca WHIABK-
AYaNbHOTO DAasSBHTHA dUHreHeTnIecKuMh $antopaMu — Hpux. nepee.

** QuToreHes — pa3BiTHe HMHBUBHIYYMAa 8 TedeHUe erDd JKH3HU,
B OTAHYHe 0T (HAOreHe3a — PasBUTHA BHIA B TeYEHHD TedAOTHIecKnx

" HePHOIOB.

**+%* Beckma rpyGo — 107 aun 108,
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TOABKO MATHNECATIIM WID WMEeCcTHACCATHM MOKOJeHUeM TOro
Aiina, KoTOpHIM i KOoTAa-To ObIT *.

Hax BepyT cefa XpoMocoMblL B MATO3e?
12, B maroze Omn yapampaloTesa, yaBaupapTca ofa
KABNAA XPOMOCOMA
yABagBACTCA gabopa, ofe ROMNE mudpa. 33:0? npo-

nece 9peaBLidalHO HHTepeCHLIN, oo3To-
MY ero WHTEHCHBHO H3yiajd, HO OH CIHHIKOM CJIOKEeR i
Tore, TTO0EL OOECHBATH 3fech ero meTand. OcHopHOe 3axIIO-
9AeTCA B TOM, 9TO KaRAaA M3 ABYX JOUepPHAX KAETOK mojyda-
eT «DPOAaHoey, cOCTOAMee M8 ofoHX HaGopoR XpOMOCOM, B
TOYHOCTE NOJOOBHIX TeM, ERakpHe OLIAE Yy pORBTEALCKOH
KIETKA.

Taxmm ofpazomM, Bce KIETKB TeJa (comaruueckue Rier-
Kp. — Hpun. nepes.) cosepmenno nofo0HLl ApYT APYrY B OT-
HOOICHAH BX XPOMOCOMHOTO cokpoBHma **. Iampan, pame
MeHee BaKHag RIeTHa obgzaTeardo obizagaer nongoli (aBoii-
Holl) Konmell mudposadbHoro koaa. Hax il Mw Mamo gn 3Ha-
I 0 9TOM MeXaHuW3Me, MEl He MOMeM, OFHAKO, COMHeBATheH,

q9To 8ToT fbaRT BOILEeH AMETh HaKoe-TO BaKHO¢ OTHCOINCHHE

K JKHSHM OPTaHH3MA.

CaMpiv YARBATENLERIM NPEACTABIACTCH COXPaHeHHe YIRO-
eHNOro XPOMOCOMHOro Hafopa IpPH BCeX MHTOTHYSCKHX Aene-
anax. To, aro 810 BaREaA 0COGEHHOCTE PEHETHYECKOID MEXA-
BHEMa, Hapbolee pARWTENBHO DONTEEPIKIAETCH ONHHM-eNdH-
CTBCHHBIM HCRIKNYEHHEM N3 5TOr0 OpaBWia, HCKIOUYeHHeM,
KOTOpoe Mil H JIOGHHLL TEeeps PACCMOTDETE,

O4ens cropo mocae HaYATA PABBHMTHA

« 0co0H OfHA FPYONA KNETOK Pe3epBEpy-

BeneHue (Meitos) OTCA JUIn 00pasoBANNA TO2HEE TAK HA-
5 ONJIOIOTBOPeRHe

(cumramnas) 36IBAEMbIX rAMeT, TO eCTh CICPMAEB AN

ARNERNRTOK (3aBHCHT 0Y 107a ocobn),

HeoBXONMMEIX A8 PASMHOKEHUA HERUBRAYYMA B 3PONOCTH.

«PesepBUpyOTCAY ~— HTO 3HAYHT, 9TO OUM HE CAYMAT APY-
IBM HeJlAM 3 HCTLITHBAKT 3HAYHTEALHO MEADIIE MUTOTHICCKHAX
peaenanii, [lpouczogmnee B Hux HeoOsluHOE peAyKUECHHOE

13. PeayknuoHioe

* B nacrommee gpeMs YCTAROBAEHO, 970 COMATEYECKAR KJIeTHa,
KaK HOpagnao, copepmaer se (ones 50—060 monennit 8 mocne atoro
rafiaeT. Brickasbipaerea OpeAmoTokedne, 910 stuma H0—60 menenns-
MR OGYCIIOBJ'[BHE{ CMBpTHOCTb MHOTORIETO9HLW X Opranuamon. IIO MHERHK}
pANa HecnenopaTensl, ANA KNOTHHE DLICHIAX OPrawHaMoB CYIIecTBYeT
NAIOIE XBa O¥TH «H 6BGCMBPTHID$: HIN ﬂ}}EBpaLE[BHEIB B I'IO.T[OBYIO HKaQT-
KY ¢ 3a4aTHEM H3 Hee HOBOTO OPfaHAZ2MA, ANH HDepeporiedne p 8a0-
HATOCTRORHYK) OHYXOMOBYIO KAeTHY, — Hpun, nepes.

** Broaor BABRNPHT MEeHA 38 170, ITO B HTOM EpaTHOM IIEIJIO}RBHH‘H
1 He paccuannBam CJIyTas uoaamcon ABARIOMETOCA HCKNIOIeHHEM.
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ReleHHe, HABHBAEMOO MeH0soM, ARIACTCA TeM MeNcHHEM,
KOTODHIM 3aBepmaeTca PasBUTHE raMer y spesoll ocobm, JTo
Relenne, KAK HPABHIO, OPOMCKXOANT JUME He3aJOATO 10 CHH-
ramom, B mefiose neoifHol xpoMocoMuriil Hafop poauTeanCcKO
RISTKH HPOCTO JeNUTCH Ha ABa eAHHAYHLIX Halopa, Kaskmelil
U3 KOTOPHX HIeT B OFHY H3 ABYX MOUEPHHX KIETOK — 2aMET.
HpyraMu cmopamMm, B MeHo3e He DPOHCXOAHT MUETOTHIECKOTO
VABOeHHA KOMHYECTRA XPpOMOCOM, KOMHYECTBO HYX OCTaLTCH NO-
CTOgHHBIM, W,Tagim 06pazoM, KamIaa raMeTa OOIydaeT TOIb-
KO MOJOBHHY, TO €¢Th TOABKC ORKHY OOMHYID KOOUD [MHAGPO-
BAJBHOTO KOX3, @ He JI6, HANPUMED y 9el0BeKa TONbKO 24,
a He 48 %,

RJIBTHH, HMEKIIHe TONLHO OIUH XPOMOCOMEEBIH Habop, Ra-
SEIBATOTCA 2anaoudnbisu (0T rpedeckoro afthodf — emuper-
peEHHI). Taxkum oGpasoM, ramMersl TamJIOHLHE!, a OOHTHEIE
KNeTHA Tella SunaoudHst (0T rpedeckoro Sunhobl — apoiigoi).
Huorpa tapme perpedanTcad HHAUBENAYYMEE ¢ TPEMs, 96TH Pb-
Ma wi, Booblne TOBOPA, ¢ MHEOTHMH XPOMOCOMHEIMH Habopa-
MH BO BeeX KICTHAX, @ OHH TOIfla HABLIBAIOTCH TPHIUIOHTAMH,
TeTPANNOMIAMH, ..., ROAUNAOUDAMIL.

B axre cHEramnu MyHCcKag raMeTa (cmepMaToz0Ha) B H{EH—
cKag rameTa (AfI[0), TO €CTH FATIIOHANEE KACTKH, COSNTHAMT-
¢fl, g100L1 0OpasoBaTh OHACAOTBOPEHHYIO AHIEKIETRY, KOTO-
pas, cregosaTelIbHO, IHOVomaHA, OMHH U2 ee XPOMOCOMEBIX
HaGopOB MPUXOJHT OT MaTBpH a Opyroi — oT orua.

Qororpadmn (pme. 5 1 §) marT HAM HEKOTOpOe TWPEACTaB-
JeHHe 0 TOM, KaK BBIFIANAT XPOMOCOME] OOJ MEKPOCKOIOM.
Ouu B3aTer 13 kEUrA JokTopa Hapmuarrona «Padorta ¢ XpoMo-
coMaMuy ¥¥,

BOGHOHLBOB&BIHHC]: pHc. 7, A MONBITAlCh [AaTh CXeMa-
THYeCKANH 0030p TpeX OCHOBHEIX MPOLECCOR: MHTo3a, Meln3a
H CHHTaMHHA ¥ ManeHBKO# maofoBoit mywrn Drosophila, xo-
TOpad MMeeT FAINIONJHOE THCIO XPOMOCOM, JTA MYMIKA KaX
00BeKT 3KCOePUMEHTHPOBAHHA CHITPANa BELIAIIYIOCA pOIb
B coppeMeHHOfi remernre. Jernipe pazImYHEIe XPOMOCOMBI
YCIIOBHO MOMETEHH PASHHIM UBETOM: 2eJIeHHM, YEpPHEIM, KPAC-
HeIM U coHEM. Ha puc. 7, @ xpoMocomarlit Habop aumnonmHoi
KIeTKH yBequueH. OH cIymHUT TOOBKO Nag TIOACHEeHHa cXeM Ha
pHC. 7, 62, KOTOpBIE IPOACTABNEHEL B YMEHLIIEEHOM BHJE H
YHeTO cxeMarTHYecku. PaspemmnTe MHe 0YHCTHTE CBOK COBECTH

* (M. mpmEM, Ha cTp. 28,
** C. D. Darlington. The Handling of Chromoaomes AlIen
and Unwin, 1942,
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nprIIAKACM, YTO HPH OMUCAHER Meioza A, KaK n b upeoLgy- : — -
nem crydae, ACOYCTHA  HEKOTOPEIe YIpPOMCHRA, KOTOPEIe,
ORLAKO, A RAMeH meRAn He RMET suaveHusm. ¥
Oropoprm Tpebyer eme omie oGeroAa-
TeNLCTBO. X0TA OHO M He CYUICCTBEHIO
JUIA Hamred 1meaH, oJHAKO OCACTBATEIb-
HO HHTEPEeCHO, NOCRONLKY NOKASLIBALT, UTO B KA/KAOM OJMIHY-
HOM Halope XPOMOCOM COREPMKHETCH COBEPUICRRS MONHBIE wnd-
POBANBHBIA KON BCEIO «IJaia» OPraHmsMa. ' )

Hmeotca npaMmepnt Meiioza, Xorga OMIGAOTBOPERHE OCY-
IeCTBAAETCA He cpasy, a cHavaja ralionfHag KiaeTea (raMe-
Ta) TOABEpraeTca OGOALLUIOMY KONMIECTBY MHTOTHISCKHX
KIPTOUHBIX JleliedHil, B pPeayabTATE dero BOIHARAST IeNad
ramrouEfEas ocofb., o Halmwogaercd y CAMHOB IYE]El — Pue. 4. Tepavarsernaa.
TpYTHEH, KOTOPHE® pAasBEBAIOTCA [APTEHOTCHOTHUECKH, TO
eCTh M3 HEeOIIONOTBOPEHHBIX H NOPTOMY TAILUIOHORBIX ANG,
matRY. Tpyteus He wmeer orua! Bee xfetsnm ero tema ra-
IIOAAHEL

Ecimu XoTaTe, MOMKHO Ha3BATH €ro CHTAHTCRHM CIIEPMATO-
BOMAOM; M AelCTBHTENBHO, A3BECTHO, 9T0 (PYHKUHOHAPOBATH
B 9TOM Ka4ecTBE — er) eiHHCTBCHHAA RE3HeHHad 3afata, Of-
Haxo, MoKer OeITh, 3T0 He CcepberHag Touka spenma. MGo Ta-
rofi caywait me egmrmden. EcTtr ceMelicrsa pacremmil, rge
TAINIOHAER® KIETKH, KOTopHe 00pasyioTcs OpH Meidoze W Ha-
BHIBAIOTCA CHOPAMH, HANAKT HA 36MIK KaR CeMeHa H PA3BH-
BAIOTCA B HACTOAINEE FAIUIOHKHLIE DACTEHud, CPABHEMEE O
pasMepy ¢ pEmIougHEeIME, Ha pnc. 8 uzobpaykeHo pacTeHBHIE
Mxa, pacmpocTpaeHroro B Hawux mecax. Iloxpeltas amerod-

Hanpabaenue  Maznumeges  nois

14, F'annowanee
ocobn

KaMH HHJKHAA 4YacTh — FAIMIOAIHOE pPAacTeHHMe, HAZLBIBAETCA @ e °: °°° °°_°o ° e 00 %08
TaMeTOpHTOM, IOTOMY 9TO Y HeTD HABEPXY PASBHBAOTCA ION0- % 0 . 00 20 o0
BHle OPTAHBI U TAMETH, KOTOpBle TOCKEe OMIOTOTBODEHAN Tpo- e o : 6o 00 ® ey o6 0%,
M3BOAAT OOBIYAOE AWMIONAHOE pacTeHme — rolbiil crefemer ¢ b °,° o %0%. 0o o° ® 6o %00
ceMeHHO KopobouKoil. ITa 9ACTL pACTeHHA HASBIBAETCA Cilo- 2% "o 06 g% 0 e8 00
podHTOM, TAaK KaK NyTeM Meil03a OHA IPOH3BOAUT cHODH, HA- : ° e ° s °g . 6065° 0%
Xopamuecs B wamcyne, Horja rameysna OTKpHIBASTCH, CHOPH 0o T oy “lo 0 IR S
NAJAT0T HA 3eMII0 M DAaSBHBAIOTCA B OOMHCTBEHMALIL crefers. L 9% 6%, 00 o% 8 oo g0 o °
3ToT mponecc MeTKO HAZBAM «YepefOBaHNeM HOKOJEHHIT». co °° °. 0% o o °° o °oo o 8
Bel moxeTe, ecia XOTHTE, PACCMATPHBATE YeJ0BEKA I MKHBOT- o e, ° o ° 0 %% %o
HBIX ¢ TOH ;K€ TOUKE 3peHAA. Ho raMeTo@ATOM 3hech ABIALT- 6 ®° 0,°% o, °° ¢ °° oo ° .
: o
. °o°°°°°o°°o :°o:°

_* B peficTeuTennROCTH Meiioz — He OfHO meneHne Ge3 yAsOeHUA ° o * 2% e °° * 0% 4 0 o
MHCJ2 XPOMOCOM, A BA HOWTM CJAABAIUINXCA JAEAOHHA, HO ¢ ONHHM oo ' © o hd
yaeoenmeM. B pesynsrate o0pasyrrcd He ABe TaNAOKAHbIe TAaMeTL, .
4 SeTLIpe. ' Pre. 2. Otenawmull TYMOR:
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Puo, 3. GpoyEoptios QPNECcNSe oospawmed KADAE.

a

Puwe. 5. COnH3HDIMHeCA ROOAPRY XPOMOCOMLI B MA-
PEPHBCKHX KACTHAX DhAbLA ABYX BH10B Tradescan-

tla:
& — mecTs: Nap XpoMOCoM B KA¢THAX, dchnpoaall-
HwX H OKDELIEHHHX ADeTODCeEEOM, 6 — ABEHAANATH

llag pOMOCoM B MEROH KmeTke, cipoTorpadupopan-
ol B YAETPagHONeTOROM CBeTe (= 10000,
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. . Pue. & MonojawiiHe XpoMOLOME  (RGOAPAIYMERSETLA
° o o HYKICHEOBOKHET0S POJONANES, MPEMNERAENOE B UCAAX
noay Gonee oRp IX Mpenap — Hpum.,
° o . nepee.) B oMAbUeBNX sepuax Fritillaria pudica, no-
AYUeHEMe BOANeACTREREM Xon0ga. BAexAse HENOCM —
BHEpPTEHMe CerMenrm (3 1800).
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Pue. 8. Yepeponanne noroneHEHN.
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Pue. 10. Neesnafuares nap cOIHINBAMXCR XPOMOCOM
B MATEPHHEKHX KAeTKAx nbiznuse Fritiilaria chitralen-
sis., To9uN mepeCeuenna NWEeTENd YRASHIBAIOT MecTa
KpOCCHHIORCpA MexAy DapracpaMi (x 1800).

LSV 38

Puc, {1. [IokoAIeecH AADY KOETEM CAHEHEGH KeA€IM MYHKH
Drosophita melanogaster. TeHM npoEAH  BOCEME  UHETOR
YABOCHMA; BHIHA CEP RONEPEUHMX O, , HR KOTOpMX
RaKnaA eofepmuT 250 remos. Kpyoree rens — Sonee rem-
Hue NOAGCKR (% 1500},

7N
A 1T :
-
Puc. 12. CrarACTARaE JAdHum  OcTel Pue. 13. Tevreposn-
HueToCOPTHOTO RuMenna, Kpacnanm rpym- ForEMit MyTART. Hpe-
na aoaxHe 6ure orobpana. Ann DoeeBA : OTOM OTMEYER MYyTH-
(RamAble DOROHPAEE TOTHKG AAH WA- POBABRINIE res.

. JIGCTPALHH}.

Pre. 14, Hacnencbanke wyTany, OMBApHNE THERR YXKAOMBAKOT HEPefaTy Hop-
MaNLEOR XPOMOCOMM, A JBOBHEE — MEPENATY MYTAPORSIMcll  XPOMOCONME,
XPpOoMOCOME TPETBETO NOKOJNEHAR, NPOHCXOXKALANE EOTOPMX Me yXBIaHO,
ADHXONAT HEBKIWYCEABLIMHE B cXeMy cyNpyros oeofieli BrOporo NOKONEHNN.

PEANCAATAETER, UTO PTH CYNPYPH He POACTBCEHEN H ebolofei or MyTanwi.
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Pme. 16. [Xor meomepa npo-
GRACPITG CUHHDPTA. -
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PHe. 15. DosmoaMroTHRB MyTaHT, MOIy“enHpA B OR-
HOE YEeTREDFM AOTOMOTHS TpY  CoMOOLAOROTRUDEHUE
TOTEPOIHrOTHLIX MyTawran {cm. pwe, 13) maw npx
CRDEMHBAHUN HX Mexay ool
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Pue, 17. RoTeHNAMAPENE
Gapeep 2 MeXRAY HIOMepHEM-
M ypoEnama 7 B I Crpen-
FH  YROOMBATOT  MHHMMYM
SHepIran, TpeGywweficn aan
nepexona.

CA, Kag UPABANO, BechMA KOPOTHOMKHBYINEE ONHOKIETOYHOS
HOKOAeHNWEe — cOepMaTo3ona uan safimexnerwa. Hame vemo
cooteercreyer cuopopury. Hamrm «chioprrs — sTo pesepsubie
KIETKH, H3 KOTOPHIX B Npolecce Meiiosa BOBHHRAET OHOKIE-
TOWHO® OoKoAeHEe, BayHALIM H HeHCTBHTENLHO ONpPeNeNAID-
mEM cyAL0Y COORTHEM B HpONEcce BOC-
TIPOM3ECACHEA HHAUBHUAYYMa FBIAETCA
He OMIOAOTBOpende, a Melios, Onnm =@a-
0op xpomocoM mpmxogWT OT OTIR, OAMH — OT MaTepn. Huxa~
KAA CAYIAMHOCTS He MOMKET HOMEIIATEH STOMY.

Hamnerit genorer ¥ monywaer poBHO MOAOBRHY cBoel Ha-
CHSNCTBEHBOCTH OT MATeDPH U TONOBRHHEY o1 otha. To, wTo oama
AUHEA KaKeTca Opeolnafawimeli, ofsAcCEASTCA APYTHMY [IpH-
YHHAMH, 0 KOTOPHIX MBI IOTOBOPHM MmO3Ke (ION ¢aM {0 Ce-
06, KOHEYHO, TOME OPEACTABIAET HpocTellilil OPpEMED TAROTO
upeobragagng).

Ho ecnm BRI NpocsiemuTe 32 MIPOMCXORHERMEM BAMIeH Oa-
CHeJCTBCHHOCTE BINIOTH [0 BAmIHX MeRos U Gabom, To Heno
ckaeTca uHEIM, Paspemmre o0paTHTR Balle BHHMAaHme Ha
aafop xpoMocoM, ODPHITERMHX KO MHE OT OTU&, B YACTHOCTH
HA OSHY KB HUX, CRa;eM, Ha XpoMmocoMy M 5. Sto Gymer
TOYHAA HOOHA WIH To# XxpoMocoMbl Nt 5, RoTopyw Moil oten
OOXYIMI 0T CBOETO OTNA, HJH TOM, KOTOPYID OH WOAYIAN GT
smatepu. Hexon mena Sptn pemien (¢ BepoaTHoeTh® D0 K 50)
B Meiloze, MpoHcOIefOIeM B OPraHH3Me Moers otua B Hoalpe
1886 r. m mpomzeemuieM TOT CHepMaTO30HT, KOTOPHEIH fe-
MHOTHMH AHAME TO3He OKABAJCH TPHIHHOH MOCTO 3apoik-
neHnsd.

Touno ta me mcropHs Morya - Gst  ObITE MOBTOpeHA OT-
HOCHTeNMBHO xpoMocoM MNe 1, 2, 3, .., 24 ** moero oTHOBCROIO
mafopa ® mutatis mutandis orrOCHTEABES HAMION H3 MOUX
MATePHHCHHX XPOMOCOM.

Bonee Toro, see 48 peayanTaToB COBEPHICHHO HEBABNCE-
mbi ¥¥%, Jlame ecin Gm OLLIO WaBECTHO, YTO MOS OTUOBCKAA
xpoMocoma MNe 5 mprmina of Moero aepa Hozeda UIpeanurepa,
TO ¥ XpoMocoMil M T emme ocrapanuch OB paBHELIG MIAHCH
npousoiiTe OT HETO JKe, AR OT ero Wewwl Mapnn, ypomaernod
Boraep.

15. 3navenno
PeAYKOHOHHOTC XeAeHRA

* Bo BeAROM cAygae Kaaas swenmona, Yrobe malekats MROTO-
ClOBNA, @ WCKINUHN H3 aTore ofaopa YpesBMiaiiHO HRTepecayw 06-
MACTE OTpPEefeeHUA UOJA & CUGMTeHHEX ¢ DOROM OPHIHIKOB (HAODpA-
Mep, TAK HashBaeMad LeTORAA c.ueuma)

** Cu. npaMm. Ba crp. 28.

*#% CM. npuM. ga crp. 28,
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16. Kpoccnurosep.
Jloxanwaasusa
CBoOlCTE

Ho pone caywaitBoctn B ememrenan me-
AVIOKHHEOA A GabymENEOR HACHEACTREH-
HOCTH ¥ NOTOMKOE eilne Gombmme, geM
BTO0 MOMKET MOKRASAThCH W3 ODeALIIYHIETO ONHCAHHA, KOTHa
MONYANAECG MPeRUONATATOCh HIH Jajke OPAMO  yTBepMmia-
T0ch, 9TO OOPOAETEHHERe XPOMOCOMBLI NPUINIR KaK Heloe HIE
or GabymkM, EAR OT ASAYIHKHN, JDPYIEMH CJI0BaMH, eaO-
HHYHBIE XPOMOCOMEL HOPHUIIN HEpa3AeNeHHLIME, B meficrBH-
TeJBHOCTH 9TO HE TAK HIR He Beerga Tak, Ilepenm TeM, max
PasoUTHCh IPH PeNyKITHOHHOM AGNEHHH, CKa)KeM, NHpH TOM,
KOTOpOe NPONCXOOHIO B OTHOBCKOM OPraHH3Me, KasKable
ABe ¢FOMONOTAYHKIOY XPOMOCOME! COMMKAIOTCA H HHOTTA obMe-
"HMBAIOTCH CBOMMH JACTAMH TAKAM 0GDA3IOM, HAR HT0 TOKA3ARO
ua puc. 9. Ha muxpogororpadmr (pue. 10) sugmo sto Tecuoe
cOuamuerne XpoMocoMm,

B pesymnbraTe TaKoro mpomecca, HA3HIBAGMOTO KPOCCUN20-
éepon (MepeKpecToM), ABA CBOHCTBA, PACHONOMERHEEE B COOT-
BeTCTBYIOUIHX %acTAX dToHl XPoMOCOMEL, GYAYT pasfeieHs, u
BHYK OKa)KeTcA NOXO/KHM OJHAM M3 CBOHX CBOHCTB Ha AefyId-
Ky, a apyruMm Ba Galymry ¥, :

spnerme xpoccHATOBepa, GYAyYH He CHHNIKOM PEIKHM, HO
H Beé CAHIIKOM 9ACTHIM, oDecmeumpaer Hac meHHefimres madop-
Manuell 0 PacHOJOMKEHEH CROiCTB B XpoMocoMax. Urobu pac-
CMOTPETEL BONpPOC TIOMHOCTHY, MBI MOJIKHEL MCHONBL30BATH He-
KOTOPEIe IOHATHA, O KOTOPHX OyJer paccKASAHO TOIbBKO B
coejlyioniedi raase (HaIpHMep, TETEPO3UTOTHOCTS, JOMEHAHT-
HOCTh H T. JI.), HO TAK KAK 9TO YBeJO OBl HAC 38 mpeIensl 3T0H
MATENRKOH RHATH, paspeliATe MHE OPOCTO YKABATH HA CaMOe
BAJKHOE,

Ecnm 6er He §BI10 KPOCCHHIOBODA, TO MBA HPH3HAKA, 38 KO- -

TODPEE OTBETCTBEHHA OFHA H TA JKe XPOMOCOMA, MPAXOIHIK Ol
K OOTOMKY BCerfla BMecTe, M HO offHa 0¢00L He Morma Ob1 mojy-
YATE OJHH B3 HHX, He Hoaygme fEpyrore. JIBa ske cBoiicTBa,
ompenelAeMple NBYMA PABMHYHBIMH XpOMocoMaMu, JTufo AMe-
Iy b1 BepoATHOCTH D0 : 50 OKABATHEM OTHETCHHBIMH APYr OT
Apyra, nufo Bcerfla PacXoguIHCh OB B MOTOMCTBE K PasHBIM
0coGaM, 8 HMeHRHO TOIAa, KOTla BTH CROMCTBA PACTIONOMEHH ¥

* ABTOp BRIpPAIKAETCA HOTOTHO, TOBODA 0 PACHONOMEHAE B XPOMO-
COMe dcBOiCTBY WM «TIpHasanroBr. Hak OH caM Ralee yKaswBaeT, B
XpoMOocoMe pacuoNO/ReHL! He caMi choficTea, a JIHUIL oupeReTeHuke Ma-
TepMANEHLE CTPYRTYPE (TeHBl), panmuuua B KOTOPHIX NPRBOLAT K BH-
AOUBMOHONNAM clpefeleHuMX €BOjicTS BCETO OPrARH3Ma B LeIOM. 3TO
HAZO MOCTGRHEHO WMeTh B BHAY, hlo 1pesnArep Bce BpeMd WOILIYETCA
CIOB0M «Cpoitcrbas.— Hpum. nepee.

34

NpeAKa B TOMOAOTHIHEIX XPOMOCOMAx, KOTOpPHEe BO Bpems
Melio3a Beerma PacxofaTcH.

ITH NpABNIA H OTHOMIEHHA HAPYIIAKTCH KPOCCHELOREPOM,
BepOﬂTHOCTB I{OTOPOI‘O MOHeT 6[11'1‘]) YCTAHOBICHA TIHATEILHBIM
PErAcTPAPOBAHAEM PABIAYHBIX ROMOHMHAUAA UPU3HAKOB ¥ HO-
TOMCTBA B SKCIEPHAMEHTAX M0 CKPEIRBAHNIO, MOCTABICHEHLIX
HajAeKaAmmuM oGpasoM, AHATR3UDYA peaylbTATE TARHX CKpe-
muBaHuit, IPUEBMAIT yoeARTeAbEYO paouyio rHNOTe3y, 110
«CUeIIeANey KBYX CBOMCTB, PACTIONOMEHHEIX B OJHOH XDOMO-
cOMe, TeM peske HApPYIIAeTCa KpPOCCHBIOBepoM, deM Ommixe
ST CBOHCTBA NEHAT ONHO K Apyromy, ufo Torda MeHee Bepo-
ATHO, 9TO JTHHHA PASPHIBA OpOfeT Me:KAYy HHMH, a CBOHCTBA,
pacnoioyKeHasle GImie K MPOTHBOMONOMKHNM KOHIAM XPOMO-
coMBI, GyEyT pasmemarhes Opu Kaduom kpoccmarosepe. [To
e caMoe NpHMeEHMO W K o0LeJlHECHHIO B OJHOH XPOMOCOME
ABYX cRolicrs {IpHAEAKOB), PACHONCKeHHLIX paHee B rOMONO-
THYHLEX, XPOMOCOMAX OHHOTO H TOro e npexka.] Taxkam odpa-
30M, HA OCHOBE (CTATHCTHKHA CHEMISHN» MOMHC COCTABHTH
CBOErO POAA «KAPTH NDHSHAKOB» BHYTPH KAMKNIOH XPOMOCOMEL

TmaTenbEEe Heclemopapma (CAABHEIM 05pazoM XPOMOCOM
vy Drosophila, XoTs ¥ Hé TONBKO ¥ Hee) MOKasaaH, 4T¢ H3YIeH-
HHIe MPHE3HAKE MeHCTEATONBEO PAaclafjaloTea Ha TAKOe KOJIHTe-
CTBO OTHENBHHX TPYLIO, MelKAY KOTODHIME HeT CHelUIeHHs,
CKOIBKO mareeTcs xpoMocom {dersipe y Drosophila). B mpese-
MAX RAKIOM rpYIOst MOSKHO COCTABHTH KapTy HPH3HAKOB, KO-
AHYICCTBERHO BHIPAKAKIIYE) CTeOeHE CIPIIEHRA MEHTY KiK-
moil mapofi IPUAHEAKOB dTO IPYNOL; TOITOMY HO MOKET OBITH
GONBIIHE COMHEHOH, UTO OHH ReHCTBHTONLHO DACHONOKEHEl B
XpoMocoMe H OPATOM JHEEHHO, KaK 9TO MOMKEO 0/KHJATH, pac-
CMATPHBAS XPOMOCOMY Oamogxoobpasnoit Gopmsl,

HKomeuno, cxeMa HacieICTBOHHON) MEXAHH3MA, KAK OHa
omMcaHa 3mech, eme 0ecIBeTHA W clerka HamsHa. 6o Mm mHe
CKASANA, 4To ClefyerT NONpasyMeBaThs TOM Hpu3HAKOM. Pac-
CexaTh HA AMCKPETHHS (IPMZHAKH» OPrAHMSM, KOTOPHIN ABIA-
eTCcA B CYIMHOCTH eMMHBIM «IeIHM», HpeRcTaBAdeTcd Helpa-
BUILHEBIM H HOBOSMOWHEIM, B HeficTBRTEIRHOCTH MBI TONBKO
YTBEP/RAACM B HAKAOM OTRENBHOM CIydYae, 4TO MAPA IPEJKOB
pasnNuaeTCA B ONPEJENCHHOM, XOPOMIQ BRIPAKEAHOM OTHOIIE-
HHA (cKaskeM, ONAH MMeX ToXyOBIS raasa, a Apyroft — rapue)
A 9T0 HOTOMOK ¢XOJeH B S5TOM OTHOIISHOH UIA ¢ ONHUM, HIH
¢ IpyraM TpenKoM. B XpomocoMe MEH ke NORAJIH3YEM MeCTO
aTOTO pasnuunA. (Me1 HaskBaeM 9T0 MECTO ¢IOKYCOM» WM,
CCJIH MBI AyMAeM ¢ PHIOTETHYECKoM MaTepHANLEOH CTPYRTYDE,
KoTopasa 06pasyer ero ocHoBy — eenom.) Ha moft Barmap, oc-
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HOBHBIM HDEACTABIEANEeM CIIYAT CKOpee pasiiiue NMpHaHa-
KOB, 9eM IpH3HAK caM Mo cele, HoCMOTpA WA RajKymeecs
COBECHOE W JIOTHYeCKOe UPOTHBOPEYHE ITOI0 YTRepKALHNA.
Pasmuude ppusmakos peficTEnTennHo HICKPETHO. ITO BHI-
ABUTCA B CHAeRYIOIel riaBe, KOrfa MM GygeM TroBOpETE o
MYTAlUAX M KOTa OpefcTaBleHHAA BBIIIG CYXasd CXeMa, g Ha-
Reck, TpuoGpeTeT W MKU3HD, U RKPACKM.

M1 TonpKO WTO BBESH TepMEH 2e AnA
THOOTETHYECKOTO MATePHANLHOrO HOCH-
Tead OUPeNeHeHHOH HACKEACTBEHHOH
ocobernoctn. TlogwepkmeM Teneph msa MOMEHTa, KOTODHIS
Syzyr nMeTs Goabmoe 3HAYCHHe [TA HALNETO MccleNOBAHNAL
Hepeerit — paamep wam, nysme crasaTh, MAKCHMAIBHEL pas-
MEp 3TOr0 HOCHTENA; HPYTHME CIOBAMH, O CROIb MAIOTO pas-
MEpa MBI MOMKEM IPOCHEOUTL HOKAJH3ALEI0 HACICCTBCHHBIX
morenunit. Bropoii moment — ycroitammocts rema. Dro upeg-
TONOKOHIE BEITEKACT U3 OOCTOSHCTBA (HACIEZCTBEHHOTO
IIaHa»,

Pasmep rena onpenener gsyms COBOPIIOEAO HE3ABHCHMbI-
Mu criocobamu. OfER 0CHOBAH EA reHeTHYOCKUX NAHHEIX (oxc-
UepAMEHTH N0 CRPEIAHBAHUIO), APYToil — HA MHTOTOTHICCREX
AABHEIX (OpAMOe MEKDOCKONHEYECKOe Balmiozienne). Ileprrrit
€H0CO6 HPHHOHUMANBHO AOCTATOTHO NPOCT. ¥ CTAROBUB pacmo-

- 17, Maxcamaabubiit
pasMep reHa

A0HCHIE PAs/NIHEIX NpA3HEAROB (Goabmoro Macmraba) BHyT- -

PH OUPENIENCHHOR XPOMOCOMBI {CHaReM, Y MYIITRE Drosophila),
MBI, 9TOOBI OTPeAeANTL pPasMep TeHa, TOMKHBE TOMLKO pasfe-
JHTh IMEHY 9TOH XPOMOCOMBI HA KONHYOCTE0 UpH3HAKOB. Ko-
HEHHO, MEI PACCMATPHEAEM B KAUECTBO OTASABHLIX MPHSHAKOB
TOJBKO TAaRHe, ROTOPHe W3peAKa PasNelsioTes KPOCCHETOBe-
PoM H He MOTYT OHiTh 06yCAOBIEHB! OfHON W TOM Jite (Marpo-
CHONIYECKOR I MONeRYAApPHOI) cTpyrTypoil. Coseprmenno
fICHO, 4TO NPH HAIEM pacueTe MBI ONPeedAM TONBKO MAKCH-
MAIPHLIH PAasMep HOCHTeNdA, IOTOMY YTO KONWYECTRO TpU3HA-
HOB, H30JUDOBAHHLIX OPH TeHETHYCCKOM AHaAM3e, GYLeT He-
UPEPRIERO BO3PACTATL MO Mepe TOro, Kak pafora Gymer npo-
ROIKATLCA, :

Apyras omemka pasmepa rema,XoTd W OCHOBAHEAS HA M-
KPOCKONUTECKOM HAGHWOIOHNN, B ACHCTBATEILHOCTH SBISOTCA
ropasito Menee mpamoli. Ompenememmiie kaerkm Drosophila
(MMeHHO KAETKA COIOEEBIX ee3) WHOTAA OKA3BIBAKICH [0
KaKHM-TO NPHYNHAM THIAHTCKH YBeAMYSHHLIMI; BTO KACALTCsH
H uxX XpoMocoM. B Bux Mowmmo pasumamTs momepeummte Tem-
HBIC TOJIOCKH, Oepecekaomue uuTh (pHc. 11). Hapauarrom

TOAMETII, 70 THCAO 3THX WoMocok (2000 B paccmaTpuaesonm
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cayuae), xora 1 samerHo Gonbilie, HO TOPO jKe IOPARKA, IT0 M
YHCIAO0 TEHOB, JOKAJIM3OBAHHEIX B TOH K@ XpOMOCcoMe U ompe-
[eJEHHBLIX HA OCHOBAHHM BRCIEPHMEHTOR TO CKpemHBAHUIO.
OH CHACHEH PACCMATDPHBATE TH NMOJOCKH KaK JedCTEHTSILHER
reHsl (MIH TPAHUUEl MesKAy resanmu), Paspenne mumay xpoMo-
COMHl B HOPMANBHOTO pasMepa KNETHe Ha MHCI0 IOJOCOK
(2000}, om onmpepmesamn oGneM reBa paBHEM RYGY ¢o cTopoHOl
300 A. VuursiBag rpy0ocTh pacueToB, MOMHO CUHTATh, 4TO
TaKol ke pasMep HMeN TeH, onpefeleHHBIH HEPBLIM MOTONGM,
Llopgpotuoe obcy:mueRHe Toro, KaKOe
OTHOINeHHe HMeeT cTATHCTHYecKas QH-
BHMKA KO BeeM H3J0:KeHubIM darram, mocaeayer nos:xe. Ho pas-
pemuTe MHE NPHBIeYs Balle BHUMAHKe celiuac K ToMY ofcrod-
TeapeTBy, 9To 300 A — sr0 Tompko omomo 100 mam 150 aTem-
HHEIX paGGTOﬂHE[ﬁ B HHIKOCTH HIHE TBBpJIOM Tene, TAK 4ITO
IeH, HOCOMHEHRHO, COIePIHNT He Gosee MEJIHONA HIH HECKONE-
KHX MWLIHOEOB aromos. CormacHo cTarumcTudeckod (E3HKe,
a BTO JEAUHT, COTIACHO (HsHKe BooOMIe, TAKOe YHCHO CHHII-

KOM Mamo (¢ TOUHH 3DEHHA 3aK0HA) 1), TTo6bl 00YCHOBHTE
ynopafodeHHoe ¥ 3aKoHoMepHoe Nopefende. Ome Ownno 6w
CIAIMEROM Majio, Jake ecnm (bl BCe 9TH ATOMEL OBLIH coBep-
IDeHHEO OXMHAROBHIME, HAK B rase iU B Kaljie ;KHAKOCTH, 4
réH, HECOMHEHHO, He gBIASTCA rOMOoreHHol wamiefl AMATKOCTH.
Om, BepoaTHO, IpeAcTaBager coboit Sompmylo OeNKOBYH MO-
MeKYAY, FAe RAUHIBLL ATOM, Ka)kKmplil pajixal, Kamoe FeTe-
POLUKIHISCKOE KOMBLO HMIpaer HHARBHAYANBHYI0 POab, Gosee
Uil MéHee OTIHYHYID OT POIXH JTWOHIX CXONHBIX ATOMOB, pa-
AHKAJIOB HIH TeTePONAKINTECKAX KoJen ™. 310 BO BCAKOM
cIyuae TOURA 3PeEHA TAKHX BeAyIIHX TeHeTHKOB HAIIEro
ppemend, Kak XoaleiE m [apTuEITON, H MB ROMXHE
GymeM o6paTUTbCA K YAHBHTENLHHIM TEHETHIECKHM IKCIEpH-
MeHTaM, KOTOPEI¢ IMOYTH NOKABEIBAIOT 3TO.

PacemorpuM Temeps ETOpORt  BechbMa
'BAJKHBEIfl BOTPOC: KAKYI CTeIeHb N0~
CTOAHCTEA MH HAOMIOMaeM ¥ HACIeCTBeHHBIX NDH3HAKOR W
UTo MBL TO3TOMY JOIYKAB NPHIOHACATL TéM MATEPUALIBEBIM
CTPYKTYDAM, KOTOPBI€ HX HeCyT. .

18, Manme wncIa

19. HocroancTRO

* B macroAlllee BpeMA YCTaHOBJIEHO, YTO OCHOBY I'¢HA, ¢ KOTOPCH
TpOHCXOANT cYHTEBaENe HHOPMANUN, COCTABAACT He Gelxopad MONG-
K¥Ra, 2 MONGKYJIa AesoRcupuionyknenHopoll kuciorsl (IHK) m wBAR-
BHAYAJBHOCTh €6 ONPeleliAeTcl HOCAHOBATENLHOCTLIC Yerhipex Ger-
KOBBIX OCHOBAHEY, PAcHONMKEHHALIX NOMapRO: afeHHH — THMEH, Tyd-
HIIA — IHTo3HH, — Hfpun. nepes. .
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OTeer Ha 3ToT BOmpoc MOer GbiTe mam Ges kamoro-muGo
CIeNUANLAOTe HCCAeHoBaHAA, Pas MEL COBOPHM O HACHeACT-
BEHHBIX 0CO0OHBOCTAX, BHAYHT MBI IPH3HAEM 3TO OOCTOARCTRO
moutH abconrorhuiM, et He mOMKHET 3aGHIBATH, 9TO OT PO«
Tend K peGeHKy mepefiaeTcd He TONBKO TA HAH HHAH 0CO-
GeHHOCTB: OPMHHEIN HOC, KOPOTKH® NANbUE], IPefpacmono-
HOHUEe K PeBMATO3MY, TeMoQHANA, MAXpOMasHg 0 T. A, Taxme
‘OcoﬁeHHOGTH ¥A00HO BHYJIEHATH NjiA H3YIeHHA BAKOHOB Ha-
cregcTeernocTH, Ho B AeficTBHTeALHEOCTH H3 DOKOJCHHA B U0-
wojieaHe, $e3 3aMeTHOTO H3MEHEHWA B TEICHHe CTONTHI —
XOTA H He B TeYelHe RECATKOB THICAY JeT, HepefaeTcH Bech
(quHpexmeprrﬁ) nIEaH — enoTun, BCA BUANMAA H ABHAH
gpupoga wHARBHAYyYMA. Hpu 9ToM B KAXREOM HOKONEHWH TIo-
pefada oCyINEecTBIASTCA MATEPHANBHOR cTpYRTYnofi amep Tex
IBYX HJICTOK, KOTOpHIe COeNHHAKTCA OpH OILIONOTBOPEHHH.
9ro — ayno! UMeeTcn eme TONBRO omuHo Gonbmee 4yno, XOTs
H CBA3AHHOE TECHO ¢ HEPBBIM, HO OTHOCANIEECA YIKe K J;pymﬁ
chepe. 1 umelo B BEAY TOT DAKT, 9TO MBI, 9b€ CYMECTBOBAHHE
UENHKOM OCHOBAHO HA YAHBHTOILHOH HFpe HMEHHO DTOTO Me-
XaHUZMA HACKeSCTBEHHOCTH, BCe e 0bJajaeM CHOCOGHOCTHIO
¥3HATH O HEM TaK MHOTC., MAe NpegcTaB/IgeTed, 4TO0 B 0THOMIS-
HAH [epBOro YyAa HAINM 3HAHHA MOTYT JofiTH eABa NG He N0
moniHCero MOHHMaHHA. Bropoe, sozmoxHO, BOoOGIIE MEKEHT 34
IpefelaMi IeI0BEIeCKOr0 MOBHAHUTA,

I1I. Myranun

Und was in schwankender Erscheinung schwebt
Befestiget mit danernden Gedanken. -

Goelhe”

20, «Crauxoobpasemes (CHOBEbIe (PAKTH, KOTOPBIE MEL TOIBLKRO
MYTAIHHE = gT0  BEIABHEHYJH 8 [AOKa3aTeJbCTBO
flole ReHCTERS ‘, - o
ecrecTEeEHOTO oréopa Y CTOMIHBOCTH, IpEOACHIBaeMOll TeHHOH

_ CTPYKTYpPe, MOeT OBITh, XOPOIIO H3Be-
CTHB, H He OOK®KYTCA HaM O4eHb y6egnreavEsiMa, Ho ma
PTOT pas MOTOBOPKA, WTO HCKIIOYERHA GONATBOPIIAIT npaBn-
70, feiicTBATENLHC BEPHA. Fcau 6bi Be OBLIO HCKIOUEHAD B
CXONCTBE MEMAY NeTbMU H POMUTEAAME, MBI OpuIn OBl JHIOE-
HBL. HEe TOJNBKO MPOKPACHEIX JKCIEPHMEETOB, OTKPEIBIIUX HaM
MeXalmsM HACA6JCTBOHHOCTH, HO B TPaERUOZHOr0 SKCICPH-
MeHTa TUPHPOAH, RYIINero BWH B HPOLECCe ©CTeCTBERHOIO
o1Gopa Hambolee NPUCHOCOOIEHMABIX.

PaspemTe ME® B3ATE HOCHSAHIOI BaRHYI apobiaeMy
OTOPABHBEIM NYHKTOM ANA TOTO, aTofnl UpeNcTERATL OTHOCHA-
mpeca cofa (AKTH, ONATH #te ¢ NIBNHEHREM K BANOMURAHD-
eM, 9To A He OHONOT. _

Kax mm Temeps smaeM, [lapBme omufanca, KOIAa CUMTAN,
970 MATepPHAJIOM, Ha OCHOBe KOTOPOTO HeficTBYeT ecTecTBEeH-
gnil o16op, ABAAITCA HeGOARIINE HEIlpephiBHbIE, caydaiusie
neMeHenns, 06A3ATENALHO BCTPEUAIOMHECH Mame B mauGonee
onEOpOfHOI monyaanwm, 6o NOKA3AHO, WIO. BTH W3MOHOEHS
He HacheayoTed. JTOT (PAKT AOCTATOTHO BAKER, 91005 €0
KpaTKO NpPORMIICTPAPOBATD. Eean BHl BO3LMeTe WHCTOCOPT-
K AYMERNb H A3MePHuTe ¥y KaIH[Oro KOAoCa NIHHY ocreft, a
gaTeM OOJYIeHANY pesyabTaT OPeRCTABHTE rpadmyecKn, TO
gOMyuATe KOJOKONCOOPa3BYyIo KPHBYWO. Ha pnc. 12 m@a ocn
OpABHAT YKa3aHO KOJHIECTBO KOJNOCLEB G onpeReJeHAOH B~
woii ocTelt, a Ha och alcmEce — RARHA gerelt, Hawx sapmHO,
ppeoGaajaeT B3BeCTAAS CPefHAR [IWHA octell, a OTKNOHEHNE
B Ty B APYTyKd CTOpoHY HaGAIONAETCA © onpegenenaoil vac-

* W ro, 4T0 BOCATCA B TYMABHLIX OR6PTAHAAX, SAKpeILLIETCA B
opouBwz Mblenax. — Fete,
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roroit. Teneps shGepure IPynny xomocses, 0G03NAYCHAYIO HA
PHCYHKe KPACHEIM, ¢ OCTAMM, BAMETHO MPEBOCXORAIIUMH CPe-
HIOW JJIMHY, HO FPYNOOY HOCTATOMHO MHOFOMHCISHHYIO, |TO-
6H IpH Mocese B Wode oHA Jala HOBRIA ypomail. IIpogerxripas
mofoGARE onur, JapBuH oxmgan GBL, 4T0 JIL HOBOTO YPOyKaA
KpuBaf cApuHeTca Bupapo, JIpyruMu cloBaMi, OH OAUAAT OB,
qT0 B PesyabTaTe 0T(0pa YBOIHUMTCA YHCAO KOMOCLER €O cpel-
_ Heil pqumEOl ocTell. OfHAKO DTOrC HE CIYYHTCA, €CHAE HCHOMB-
30BaTL MEHCTBATENLHO WHCTOCOPTHBIA guMeHb. Hosaa cra-
THCTHYECKA KPHMBAM, MONYIeHHAS Hiua oToGpamHOrO  ypo-
sas, Oyger momoGHA Teproil, W TO Me caMoe TIpomsoliger,
eclin ANA HOCEBa OTOGPATE KOMIOChA ¢ 04YeHb KOPOTKEME OC-
THMH.

O760p EHe HaeT pe3yAbTaTa, HOTOMY YTO MAJEEe, HENUPEPLIB-
HEl¢ pasaHIdaA He Hackexywrcda (HH, 09eBATHO, He 00YCHOB-
HeNLl CTPOEHNEM HaCAeCTBEHHOrO BEMectsa, OHHM CAyYailHHL
Ho oromo 40 ner masajl rommanpien ge (Opus OTKPHUI, ¥To B
DOTOMCTBE flase COBePIIeHEO YHCTOCOPTHHIX NHANHE IIOABIA-
eTca o9eHbL Hebodsmioe wuHcao ocofeil — cKasmeM, EBa WIH
TPH Ha JeCATKH THEICAY — ¢ HeQoNbIIuME, HO CKauYKooOpasHH-
MH m3MeHeHHAME, BhpayreHHe cKauk0o0GPAsHble 03HAYAET B
aToM cAydae He To, YTO H3IMEHeHHA OUGHb 3HAYHTONLHLI, a
TOAbKO (PAKT HPEPEIBHCTOCTH, TAK KAaK MeMIy HeU3MeHeHHB-
MH 0cOOAMH O HEMHOTHME W3MCHEHHHMH HET NPOMeKYTOTHBIX
topm. Je Ppus Hazpan 5To MyTayued. 3Nech CYNeCTBeHHA
HMEHHO NPepEIBHCTOCTh. (PH3NKY OHa HANOMHHAET KBAHTOBYH)
TeOPUI0 — TaM ToKe He HAGMIOAALTCA MPOMEKYTOIHEIX CTYIE-
" HeH Memly NBYMA COCEIHHMH SHePreTHYeCKAMH YpPOBHAMA
aroMa. DuanK OBLN GBI CKIEOHEH MYTALMOHHY!O Teopnio ge ®pa-
sa urypansHo HasBaTh KBAHTOBOM Teopueil 6momornu. Iloame
MBl VRUAUM, 9T0 3TC 3HAYHTeNbLHO Oonbile, deM QUTypais-
Hoe BLIpa:KeHue. CBOMM IpPOHCXOMRICHHEM MYTALHE JefCTBH-
TEJLH(} 06}13&]{51 4HBAHTOBHIM CKAYKAM» B TeHHOH MOJeRY .
Ho xpauropoii Teopun GBLIO TOMLKO ABA roga OT PORY, HOTOa
Re @pus prepsble omyGaAnKOBad cBoe orkpitae (B 1902 r.),
He yamenrenvno, wro morpeSoBazaces u3Hb HeT0ro moKole-
H1A, 4TOOBL YCTAHOBHTH TECHYIO CBSA3L MesHly HHMHA!

21. Oun Myrtanuy macrenyoTcas Tak e Xopo-
neficTEHTeNBHO 1o, Kag IMepBOHAYAIBHBIE HEM3MeHeH-
Pa3MHOEANTCA, nele npusaaku. Haopemep, B mepBoM

T €CTE OHH HOOAHOCTHHD ypo}{{ae AYMeHA, paCCMOTpeHHOM BEI-
HacIexyloTCA e, MOTI0 OKA3AaThCA HECKOMBKO KOJO-
CbEB ¢ PasMepoM ocTell, " HadeKo BLIXOHAULUM 3a mpegelnl
M3MEHYHBOCTH, CKa;ieM, coBceM Gea octefr (cM. puc, 12). Oun
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MOTTH OpPeficTaBaaTh Ae(pusoBckyio MyTammio m cramu Gul
HOSTOMY DABMHOMATBCA, TO €CTH Bee HX WOTOMKH Geinm 6w
TaKe Ge3 ocTell

CaeforaTebHO, ¢ OREOH CTOPOHBI, MYTANHA OOPEENOHHO
ABMFETCH H3MEHeHHeM B HACJAeqcTBeHRHOM Garame H ofycloB-
OHBACTCH KAKIM-TO H3MeHeHNeM HacIelcTBeHHOH cyGeTaBUHE.
B camoM pede, GONBIIHHCTBO Ba)KHBX JKCOEPHMEHTOB, OT-
KPLIBIINX HaM MeXABH3M HACHeNCTBEHHOCTH, COCTOANO B
TOIATETEHOM AHAJNN3€ MOTOMCTBA, NOTYYeHHOTO HYyTeM CHpe-
IMEBAHNA MYTHPOBABOIMX (& BO MHOTHX oJAydamx farKe
MHOXeCTBEHHO MYTHDPOBABIIUX) HHAHBHAYYMOB ¢ HeMYTHpO-
pasmumm, G apyroil cropoHH, Giarofapa CBOHCTRY JeucTBH-
TeJBHO NepelaBaThCA MOTOMKAM, MYTAl[HH CIYHAT TAKMHE MO~
XONAINEM MATEPHANIOM H AN €CTeCTBEHHOro 0T6opa, KOTOPBIM
MokeT paloTaTh Ha[{ EMMA H OPOH3BOJHTD BH/KI, KAK BTO OMH-
cano JlapeumoM, PINMWHNDYA HeNpHCOOCOGAGHHEHIX H COXpa-
HAA HauGoNee OpHCIOCOONEHHEIX.

HeobxonnuMo TOMLKO B AaPBHHOBCKOA TeopHH ero «He-
Gonplime caydafiHEle H3MeHOHHA 3aMeHMTh MyTanuamu (co-
BCEM KAK B KBAHTOBOH TeODHH ¢KBAHTOBHIH Iepexol» 3aMeHs-
eT 080l «HempepbiBHOEe M3MeHeHUe 9Heprum»). Bo Becex apy-
rux orEOMWeEHAX B Teopnu Jlapsuua onazannck HeOOXOTHEMEL-
MH IHINb OYeHR HeQoJbIIHe MBMeHeHMS, BO BCAKOM ciydae,
ec A OPABHABHO MOHAMAl0 TOYKY 3peHHS, KOTopoil mpuiep-
MUBACTCA GONLITMHCTBO OHOAOTOR *.

Teneps MEL FOUKHBL PaccMOTPeTE He-
%2- Jloxauaauya. KOTOpHI® BaskHelime (pakTHl W mpes-
“e‘,}ﬁﬂ’,ﬂﬁﬁ;ﬂzm CTaRNIeHMs, Kacalomlecd  MyTalui,

ONATL-TAKM B HECHONBKO JOTMATHYES-
croil hopMe, He TMOKA3HBAA, KAK 5TH (PaKTLI M HpelcTaBle-
HEA BOSHUKAM ONKH 33 [OPYTUM H3 SKCNePUMEHTAIBHEIX
OAHHHIX.

Mz gonsas 651TH G 0JKENATE, YTO OHpefelleHAAS MYTa-
[MA BLI3HIBASTCA M3MEHEHHEM B OlEpefleneHHoi obaacTi OMBOH
H3 XpOMOCOM, M0 TAR H €CTh. BaKHO KOHCTATHPOBATh, YTO

# |llpporo ofcysmalca BOMpPOC ¢ TOM, He IOMOTAET NN ecTect-
BeHioMy 0T00pY (ecim He 3aMeHAeT ero) TeHECHUNA NPOABACHAA no-
JIe3HAEIX HAH BLITOAHBIN MyTanmi. Moa ZiuHan TOYKA 3PeHUA MO ITOMY
BofIpocy He HMeeT sHadeums, Ho HeofXoANMO OTOBOPHTR, 4TO BO3-
MOKAOCTE YHANPABIeHHEIX MYTannii» ne TPHHAMAETCH BO BHMMaHHE
B flaltbHeRlieM MsnoKesnu. Bojdes Toro, A He MOry o0CcyiKnaTh B3auMo-
AeRCTBHE TOHOB — ¢MOFHPHKATOPOB» 1 «HOJEMEPHLIX? TEHOB, KaKoM
Bl BAKHBIM Hit GLITO 3TO 00CTOATENLCTBO AN FCHCTERTRALHOTD MEXa-
HHBMA 0T00pa B 9BOJUOLFIL
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970 M3MeHeHHe UPONCXONUT TOJLKO B OJJHOE XPOMOCOMe W He
BOBHEKAET OTHOBPEMEHHO B COOTBETCTBYIOINEM IOKYyCe TOMO-
noTHyHol xpoMocoMbl. (xeMarmueckH 9To MOKa3aHO Ha
puec. 13, THe KpecToM OTMeuen MyTHpoBaRmmii moxyc. Pakr,
9r0 3aTPOHYTA TONBKO OIHA XpoMocoMa, obHapyxmBaercs,
KOTa MYTHpoBaBllas 0co0b (4acTo HABLIBAOTCA MYTAHTOM)
CEpeImEBaeTca ¢ ReMyTHpopasmeli, [Tpu sToM poBHO mOTOBHHA
NOTOMCTBa OOHApyMUBAET MYTAHTHBIH [OpPE3HAK, a HOJOBE-
Ha — HOPMAJbHBIA. JTO O eCTh HMEHHO T0, Yero ¢IefyeT oMn-
JATh B Pe3y/bTaTe PACXOKECHEAS Yy MYTaHTa JBYX XPOMOCOM
B Meiiode I YTO mOKa3aHO BGCHMA CXeMATHYKO Ha puc. 14.
Ha srom puCyRKe mpEBefileHa pofOCHOBHAA, TRe KA/KIBH HHENH-
BOYyM (Tpex DOCTeIOBATENLHBX NOKGASHMIl) HpefCcTaBlen
npocro mapoit xpomocod. Ilosramyficra, yuTuTe, 9TO €cim 6Ll
ofie XPOMOCOME]l MYTAHTA OBIIE H3MEHEHLI, TO BCe JeTH HMenH
65l OEY W TY e (CMeNmIaHAYI0) HacHelCTBeHHOCTDH, OTAAY-
EYI0 OT HACHECTBeRHOCTH KKNOTO POIHTENA

Ho srcmepumenTupoBaTh B 5T0l ofnacTm He Tax OpocTo,
KoK MOTJIO IIOKA3aTeCA M3 CKAa3aEHOTO BEIme. Jleno ycnomas-
©TCA BTODHIM BAaKHEIM O0CTOATENLCTBOM, & MMEEHO TeM, YTO
MYTalHE BeckMa Yacro GHIBaioT cKpHITEIMH. UTo dTO BHawmut?

VY myTantHoii ocofm ABe «Kommu MAGPOBATLHONG KOLA» HE
OIMHAKOBR, OHH NPAACTABILIOT B3 PAZTHIHEIX (TONKOBAHNAY
HAE OBe ¢BEPCHE?, BO BCAKOM ¢JIydae B TOM MeCTd, FA¢ [po-
maomua Myraunua, Mosker ObiTh, MOTE3HO YKasaThk Cpasy, 4To
XOTH 5T0 B cOBAasHETEALHO, no OHN0 BB COBEPINERHAD HeBep-
HO paccMaTpPHBATh NEPBOHAYANLHYI0 BEpCHKd KaK «OPTONOH-
CAMLEYIY, & MYTAHTHYID BePCHIO KaK (ePeTHICCKYION.
Mu pmonatEE paccMATPHEBATD WX B UPEANNAOE KAK DABHOOPAB-
HHe, n60 B HOpMakbHEe TPH3EARE B CBO® BpPEMA BOSHHKIN
uyTeM MyTauuii.

HeiicTenTe pHO, DPASHAKE MYTAaHTHOTC HBAUBOAYYMA, Kak
ofmee OpaBHIO, COOTBETCTBYIOT MIHN TOH, IR #pyroii sepcny,
OpHueM PTa BepcmsA MOMKeT OBITe KaX RopManeHOl, Tak u Mmy-
rauTHoil. Bepeua, roropoll cnenyeT ocobb, HazEBaeTCA Joau-
HaHTHOU, & TPOTHBOMONO/KHAA — PeyeccusHoll; IPYTUMA Clo-
BAMN, MYTalHA HASEBASTCA NOMOHAHTHOR INIK PenecCRRHOM
B 3aBHCHMOCTH OT TOr0, IPOABAAET UM 0Ha cBofl addekT cpasy
HITH HET, . '

PeneccmBasie myTanmd $ojee TacTH, 9eM IOMHEAHTAELS,
0 GuleatoT BechMa BAYRHEIME, XOTA OHY O HE cpasy o0HADYMmE-
BaiTea. YToGm HEMeHUT: CROMCTBA OprammsMa, ORH ROGKAE
npHCcyTCTBOBATE B ofenx ¥xpomocomax (pme. 15). Takue unpu-
BRAYYMBl MOCYT OBITh DOXYYeHRBI, KOTIa OBa ONRHAKOBLIX pe-
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[EeCCHBHEIX MYTAaHTA CKPOIIHBAIOTCA MeMLY cofoil MAH Horia
MyTaHT cKpeluBaerca caM ¢ coboit. Ilocmexmee BoaMommo y
repMadpOANTHBIX PACTEHHN H IMPOUCXOOUT CAMOIIPOMABOIBHO.
IlpocToe paccy:rmenEnme IOKA3EIBAET, 9T0 B 3THX CIy4aaX OKO-
10 YeTBepPTH TOTOMCTBA OYIeT AMETh BHOITHOCTh MYTAHTA.
Hus Gompmeit AcHOCTH 37eck CcasAYeT
23. Brezenne OOBACHATE HEKOTODHI® CHOELHATbHLIe
HEKOTOPRIX
ctreRManLIEIx Tepmumos TOPMHEEL To, uTo a4 mHaseBalo éepcuedt
wugposasvrozo Koda, Gyab OHA HOp-
ManpHOH HAH MYTAHTHOH, NpPHEATO 0002HAYATE TEPMEHOM
aadess, Horma sepcum pasmavmLl, KAk 9TO0 DORA3aHO Ha
puc. 13, ocofb HasbBaeTca zereposu2oTHONU MO OTHOUICHE K
aTOMY JOKycy. Horfla OHN OJWHAKOBBHI, KaK, HATPUMED, V He-
MYTHPOBABIINX 0c00eil HAM B caydae, H306paKeHHOM Ha
pme. 13, omH RaswiBanTea eososueorsbimy, Tawmm ofpasow,
PeHecCHEHES AJLIeNN RIHAIOT HA NPHIEAKH TOIBERO B TOMO3H-
TOTEOM COCTOSHAH, TOTAA EAaK JOMHHAHTHBI® ANLTENH TPOM3BO-
IAT OANH H TOT }Ke TPHBHAK RAK B rOMO3ATOTHOM, TAK U B re-
TEPOZHIOTHOM COCTOSHMH.

Ber oueHr YaCTO MNOMHHHPYET HAJ €T0 OTCYTCTBHEM
(unm Genolt oxpackoit). Hanpumep, ropox 6yaer npectn Geiu-
MH [[BeTaMH TONBKO TOIZIA, KOINA OH HMeeT pPeyeccusHsiii
aAA24b, OTGETCTaEHNbIT 3a Geablll yeer B OGOMX COOTBETCTBYIO-

IEX XPOMOCOMAX, TO eCTh KOLZa OH 20M03U20TEH no Gedomy;

B BTOM CIydae oH OyHeT ZaBaTh THCTOE HOTOMCTBO — BCE OTO
noroMEl Oyayr Gearrmu. Ho yixe ogmm kpacneid aasess (B 1o
BpeMA KaK Apyroft Genklfi - 2ereposuzoTas ocofbv) cremaer
OBETOK KPACHHIM W COBePIICHAO TaKOM Re CHeNaloT eTo m
OBa KPACHBIX aJIeia (coMosuzoTHas ocobv), Pazmmame moc-
Ie HAX ABYX COYYAER CTAHET BEIARIATLCA TONBKO B IOTOMCT-
Be, KOTJia TeTepO3UroTHEIE KpacHEe GYOYT HPONSBOMATL HEKO-
TOpPOS KONEYECTBO GENEIX HOTOMKOB, a TOMOSHFOTHRIE KPaCHEIo
OyayT maBaTe WHCTOR HOTOMCTBO,

To, aro gBe ocobm Moryr GLITE coBepIIeEHO TOTOGHEIMEH
00 BHEIIHOCTH W, O(HAKO, PA3NHIATHCA HACICNCTBEHHQ, CTOIE
BaJKHO, YTO SKeNaTeALHO JATh B3TOMY TOYAYW (HOpMyIHpPOBKY.
T'emeTHR roeopuT, ¥10 ¥ 0coGeil OGHA U TOT Re (HeHOTUN, HO
pasamumplit 2exorun, Comeprkanne upefrAymux maparpados
MO7KET OBITh, TaKEM 00pa3oM, CYMMHDOBAHO B KPAaTKOM, HO
OYeHD CNEUTATBHOM BEIDAXKEHHH: PelecCUsHblll aateab 64us-
eT Ha PeHOoTUR, TOALEG K020a 2eHOTUR 20MO3UZOTEH. _

Mp 6ymem mpuGeraTs BpeMA OT BpPeMeEH K STHM CIem-
ANbHGIM BRIPAKCHNAM, HANOMEHAA YUTATETI WX SHAUeHHe,
KOTIa 5T0 HeoOioOHMO.
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24, Bpepmoe aeficrsne  PeneccHpEEIe MYTAIlHH, NOKA OHH re-
1’°"°'"';:::;: TeposHrOTHH, He CHIY/KAT, KORETHO, Ma-
Chpert TepHadoM ANA ecTeCTReRHOro orGopa.

Ecay MyTamuH BpeRHB, KaR 9TO 9acTo N OLIBaeT, OHM He OT- -

6packBalTed, OTOMY TTO CKPHITHL

Orciofa clefyeT, 9T0 o4eHL G0abINoe Roamdecrso Helma-
TOTPHATHBIX MyTALUA MOKeT HAKAIIUBATHCA H HO DPUINHATE
mpenocpencTBOAAEOre Bpega. Ho orl, KoHeyno, nepefaioTca Mo~
JOBIHE HOTOMCTBA, ¥ 570 HAGAIOKAeTCH KaK ¥ Ye/oBeKa, TAK |
y JHBOTHBIX, 0COGEHHO TOMAIIERX, X0pollne PusHYecKHe Ka-
HecTBa KOTOPBIX BMeKT Iad Hac OoIbIIoe 3HATEHHE,

Ha pme. 14 nmpepmozaraercs, 4TO My’RCKOH MHAMBHAYYM
(cKasKeM, I KOHKPeTHOCTH, A CaM) HeceT TAKYIO peleccHB-
HYI0 BPCAHYIO MYTAI[I0 B TeTeéPOSHIOTHOM COCTOAHAH, KOTO-
pas He npoasaseTcA. LIpefmonomun, 4TQ MO HKeHa He HMeeT
ee. Torga momosmHa Hammux meTeli {cMm. BTopoi pan) Oymer
TaKKe HeCTH ee, M NPHTOM ONATH B TeTePOSHUTOTHOM COCTOA-
HOH, eCIN BCE OHH BCTYUAT B GpPaK ¢ HeMYTaHTHBIMU IapTHe-
paMu (Ha pHCYHEe ONyuIeHB, 9T00H H3(emaTh IMYTAHMIBL),
YerBepTafd UACTL HAMIMX BHYKOB B cpefiHeM OyleT HeCTH 3Ty
MyTAHIO,

Huraxoit omacHocTR BpeFHBIX NPOABICHNI He BOBHHKRHET
0 TeX [op, IOKa TAKHe HEEUBMAYYMbHI HE OepeenATca. Tor-
74, KaK TOHASHIBAaeT MPOCTOH pacYeT, 4eTREPTAA 9aCTh HX Jie-
Tefi OKAXKETCA TFOMOZHTOTHOH H TNPOABHT BPENHYI MYTAIHIO,
3a HCKNIOUEHHEM CAMOOINTOAOTBOPeHES (BOSMOMKBOTC TONHKO ¥
repMadpOANTHHX pacTeHHiT), HanboNpIMy0 ODACHOCTE Npef-
CTABIAI Gbi Gpak MeMIy MOHM chHiHOM W Moeli Jodepbio. Hask-
HbIl B3 HEX AMeeT OMHHAKOBhLie IMAHCH OBITH B CKPHITOM BHMe
WJIH 3ATPOHYTHIM, MJIH He 3aTPOHYTEIM MyTAaUMeH, H [OTOMY
OfHA YeTBEPTAA UACTh KPOBOCMECHTENbHBIX coM3op Onina Gbt
ONacHOMH, MOCKOIBKY ueTBEepTad MACTh HeTell OT TAKHX GpaKoB
HpoABaAna Gbl BpefHblil mpusHak. ONacHOCTE AIA KAMKAOTO 0T-
AeNbHOTO pebeHKa, POACHHOre IPHM KPOBOCMEUICHWUH, paBHA,
TakuM cOpasom, 1: 16,

TlomoGABIe paccyalenna MOKA3BIBANT, YTO OHACHOCTL JUIA
OOTOMCTBA B ¢iydyae Opaxa MORX BHYKOB, KOTOphle B TO 3Ke
BpeMsl ABIAIOTCA JBOWPOREBIMH OpaToMm H cea::'l‘l:’oi'l‘1 paB-
ma 1: 64, 9To yme He KameTcsd TAKMM CTPALIHBIM, H JeHCTBH-
TedbHO, NOCHeAHUI cnyyall Gpara OOBIKHOBEHBHO CUHTAETCA
repnmybntM. Ho He Hafo 3a6BBaTh, YTO MBI AHAIUSHPOBAIN HO-
COefCTBEA TOABKO ONHOTO CHPEITOTO HMOBPEHACHHA ¥ OJHOrO
mapTHepa U3 IAPH NpeAKoB (A M Mof sxena). B meficrBmTesb-
HOCTI 3Ke 06a OHY, BECbMA BO3MOMKHO, HecyT B cebe Bosee dem
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OOHH CKPLITHI HefocTaroR. Ecin Br sHaeTe, wTo mOCHTE otTpe-
HeMeHHbIH CHPBHITHIH HEZOCTATOK, TO AOMKHEL MPENIoarath ©
BepoATHOCTEI0 1 ¢ 8, wTo Bamm mBolponEKle GpaThA B CECTPH
TaK;ite PaspelAlT ero ¢ pamul : _

OKCIEPHMEHETHL ¢ PacTeHHAMH H KUBOTHBIMHE, NO-BAAHMO-
MY, YKA3BIBAKOT, YTO HPOME CPABEHTENHLHO PEJIKAX CePLE3HBIX
AeheKTOR HMeETCA Macca MENKHX, Caydaiinre RoMGEAADEH KO-
TOPHIX YXYAINAIOT B HENOM MOTOMCTBO OT POACTBOHHBIX CKpe-~
wmeannit. [locroxbRy M31 Goitee He CRIOEHH B3GaBRIATLCA OT
HeYNavHEIX NOTOMKOB TeM HeCTOKAM OyTeM, KaRHM OOJB30Ba-~
AUCH CHAPTAHUEL ¥, MBI TOMKEB! 00palllaTh BeCLMa CEPHE3HOO
BROMaRUe Ha OAHBKOPOAICTReHHEIE OPARE ¥ UYenoBeKa, IIA KO-
TOPOTe ecTecTReHHEI 0Tfop mambomee NpHenOCOOMOHHEIX OD-
paHAYCH A faske, GoMee Toro, o0palieR B CBOK UPOTHBOIOIOMH-
HOCTb, ABTHCEJCKTHBEO® NeficTBAE COBPEMEHNEIX MACCOBHX
yOnitcTB SKOPOBLIX WHONICH BCeX HANHOHAILHOCTRH BpAN IH
ompapjibiBaeTcH coo0pasKeHHAMH, 9T0 B 60Jee 1MepBOGHITHLIX
YCeIoRHAX BOHHA MOTJA MONCRUTENEHO BIHATE HA 0T0Op, NAaBaA
BO3SMOMKHOCTD BBIKNTE HauGoiaee NPHCIOCOONCHARIM NIeMeHAM,
25, OBmme IIpencraBngercas yOMBATEILHLIM, 9TO
POt pellecCHBHEIE AMJIedd B TeTePOIATOTHOM

COCTOAHAN WOJHOCTHE) UORABAAIOTCA
JOMHAAHTHEIME U COBePINCHHO He HPOHSBONAT BUAAMOTO Xeii-
cteua. Hano, Bo BeAROM ciiywae YOOMARYTE, 4TO HMEWTCA H
nekmodenna. Horpa romosmroTaeiil Genslit ALBMABIA 3eB cKpe-
O(REAETCA ¢ TOMOIUTOTHEIM MAIWHOBEIM, BCE HETIOCPEICTBeH-
HEBI¢ TOTOMKY O0KasdHIBAKTCA [POMEKYTOYHEIMA 0 OKpacke, TO
ecTh POSOBBIMM {a He MaTWHOBLIMH, KaK MOHO GBLIO OMKE-
OATH.)

Bonee Bamurilt caywail pABYX alteneit, BLIARIAIGIIEX
¢BOe feficTBHE OQHOBPeMeHHO, HalNwEaercda B TPYUNAX KPOBH,
HO MBI e MOMeM BRaBaThed 3Aech B OoapofBocti, A me O
0wl yAuBIeH, ecnu OB B KOHIe KOHIOB ORA3AJNOCH, 4TO pemec-
CHBHOCTB MO7KeT OLITh PA3HMTHON CTeMeAN H 4T0 ee oOHApy-
WeHHe BaBUCHT OT YYBCTBHTENLHOCTH NPHEMOB, MPHMEeRAEMBIX
opH usyveann depormma ¥¥,

* Cnalumtx mnnm ypognneeix fervefi cGpacelsenn co cranmel, 1To6B H3-
GasnTheR OT cia0HX B GOABHEIX TOTOMKOB.—— JTpide, nepee.

e T}oncﬁu IYECTBUTSALHEIX MOTCAOB BBHIABICHAA DPeLECCABHHEIX
AATeAeH B OPraHN3IMe QeJI0BEKA OpecTABAART ONHY HS pORHemux
npoGneM MennonHeKolt reHeTHKW. PaspaloTHa STHX MOTOROB MO3BOJAT
BEIABHTE CHDBITEIC HOCHTeNH MHOTHX 3allojeBanuil, HachenywoUlHecHd
o pemecCHBHOMY THOY, 9T0 3HAUATeNbHO ofnerant Gopuby ¢ Hacaen-
cTheHHEIMH Gomeanamn. Ha 9roM - Uy™ ye NOCTHTHYTH NepBbI®
yenexi. — Hpun. nepea, .
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Bpeck, MoyKeT GHITH, CJIEyeT CKA3aTh HECKOILKO CIOB 00
neropu TreEeTHRH, OTKPHITHEM 3aKOHOB Hepefall MOCHKeAyIo-
IAM TOKONeHMSM NOPHAHAKOB, KOTOPHIMU pasiavalHCch POAH-
TeXH, ¥, B YACTHOCTH, OTKPHITHEM PeNECCHBHEIX W MOMUHAHT-
HEIX IPH3HAROB MEL 005133HBL BCeMHUDHO M3BECTHOMY aBIyCTHH-
cromy ab6aTy I'peropy Mengearo (1822—1834 rr.). Menpens
HEYeT0 He 3HAN O MYTALHAX H XPOMOCOMAX. B c¢roem MoHa-
cTepeKoM cay B Bpoune (BpHo) on BHpamuBan cafloBEIiL I0-

POTIIeK, KYNLTHBHPYA PA3NMIHBE COPTA, CKPELIWBadA HX H Ha-

fniogas moToMerso B 1, 2, 3-M... mokomeruAx. Ber Momete CKa-
3aTh, 9TO OH SKCHEPHMEHTHPOBAN ¢ MYTAHTAMH, HAWIA UX YK
TOTOBEIMH B IpHpofe. PesymsTaThl paGoTHl OH onyOIAKOBANL B
1866 r. 8 «Naturforshender Verein in Briinn», HurTo, Kasa-

JIOCh, He METEDEcOoBAICA 3aHATHAMMD affaTa M HUKTO, KOHEWHO, i

He ¥MMes HM MaHeilIero OpejcTaBIeHNs O TOM, 9To B XX CT0-
JeTHH ero OTKPHTHE CTAHET ﬂgTeB{mHoﬁ aneanclﬁ COBEPINSHHD
HOBOj HAYKH, BO3MOJKHO, Ham(onee UHTEpPecHOH B HailM JHIML
Ero paGora Gmaa cosepmenno 3afbiTa, B e¢ CHOBA OTKPSUIH
rorpro B 1900 r. ofHOBpEeMeHHO M He3aBHCAMO EPYT OT MIPYTa
Hopperc, ne @pus m Yepmax. :

Mo cux nop Mbi ofpamajJd BEHMAHHE
26, Heobxomumo,

YTOGE MYTADHH .
GEIIE peAKHM OpITh, GOMee MHOTOYHCAGHHBI; OJHAKO

cobsiriem cIeyeT OTMETHTE, IT0 MEL BCTpedaeMCs

' ~u ¢ nonezusiME MyTammaMm. Eciau ca-
MONpOHZRONREAA MYTAIAs HpefcTaBiAeT cofoli HEGOABNIYIL
CTYOeHBKY B PASBETHA BH[A, TO COBJAETCA BHEYATIEHMe, ITO
BTO USMEHEHHE «HCIOBITHBASTCAY BCIEIYI0, ¢ PHCKOM, YTO OHO
MOKET OKA3ATHCHA BPEHBIM H B HTOM cIydae OyAeT aBToMa-
THYeCKH 3MAMERHpoBano. OTCI0Na BHTEKAET OANH OY6HD BaK-
HEL# BEIBOJ,

Upofe1 GbITh MOTXOAAMIEM MaTepHANOM AN paboTel ecte-
CTBEHHOTO OTGOPA, MYTANMEA AOMKHEI OKITH NOCTATOYEG Den-
KOM cOGBITHEM, KaKAMA OHM B AelficTBHTEIRHOCTH U OKA3LI-
paoTea. FEeam 6p MyTauue GELIM  HACTONBKO  YaCTHIMI,
yTo cyIecTBOBANA Gbl GONbIIAA BEPOATHOCT: NOABICHMAN ¥ Ofl-
Hoil 0cofH, cKayReM, AIJKIEE PABNTHYHREIX MyTanmii, T0 Bpen-
HEIe, HAK IPaBHIO, Ipeobnazann Oul HAJN DOTE3HBIME, H BH[H,

BMOCTO TOTO WTOGLl YIyuIaTheA IyTeM oTGOPA, OCTARANHCH

611 HeyIyUmeEEHMHE urx noruann. CpapRETeIbHBIHE ROHCEP-
BATHSM, ABJISOIEANCA PesyIbTATOM BBICOKOH YCTOHUHBOCTH
TeHOB, MMEET OUeHb CYN[eCTBeHHOE SHAUeHHE. AHAJOCHIO BTO-
MY MOKHO YCMOTpeTb, HaLpuMep, B paboTe CIOMKHOTO obopy-
joBaEMA Ha KakoM-EEGyAb saBope. [ad yAydlUIeBmA ero pa-
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Ha BpeIHBIE MYTAIUH, KOTOPbIE, MOMKET

60TEl HeoOXONMMMO BBOXHTL PABNEYHSE HOBIIECTBA, Hame He-
mposepernkie pagee. Ho uTo0s BREIACHHTE, KaK BIEAKT OHH
HA KAYECTBO OPOAYHKIUH, BaXKHO BROMATH HX 00 OREOMY, OCTAB-
JaaA 6e3 N3MeHeHAA OCTAJBHOE 000PYIOBAHHE.

MH Temeph HOMKHEL PacCMOTPeTh ¢e-

27, Myranun, pHI0 YpesBEITANHO OCTPOYMEBIX reHe-
BEI3BANHHE =

IPEHOBCL IR THYeCKHX HCCAeHOBAHNIE, KOTOpHeE OKa-
'uy.,amn WMyTcd HaHGOMee CYUIECTREHHEBIMHA INIf

. HATTeTro) aHAIH3A,

Hacrory myreyull B TOTOMCTBO — TAK HASLIBAaeMEIH TeMit
MYTHPOBAHHA — MOJKEG YBEAHUMTH BO MHOTO pa3 MO CpaRHe-
HHIO ¢ €CTeCTBeHHBEIM MYTAOHOHHBIM TEéMOOM, €CIH OOLBeDr-
HYTb pOUBTeNedl peHTTeHOBCKOMY mIM y-obaywenmio. My-
TAlHH, BHI3BAHHLG TaKAM NOYTeM, HHYeM (Ba ECKAKUCHHEM
Gomsiell YACTOTH } HE OTIHYAIOTCA OT BOSHHRAION[HX CaMOIpo-
H3BONBHO, M CO3AAETCA BUEYATICHNE, YTO KaMKIaf ecTeCTBeH-
HAafl MyTammg MOeT ORITL TAK:Ke BHIZBAHA DPeHTTeHOBCKHMH
IyTaMH.

B ofmupenx kyaerypax Drosophila wmporme wmyranmn
HEeOIHOKPATHO MOBTOPAIOTCA; OHU JNOKANB3YIOTCH B XPOMOCO-
Me Tak, Kag ommcago B § 16, m Daske DONYUHIM CHENEANB-
HBle BassapHsa. BElAn o0HapyseEHl Tak HasBIBAeMEIe MHOMKe-
CTBEABRIe AJJCNH, To 6cTe ABe (mam Gomee) pasaHgHES
«nepcHM» WM OBa «uTeHua» (B joGapiAeHue X HOPMaTLHO,
HeMYTHPOBABLIEH) B TOM K@ MOCTe XPOMOCOMHOLO Kofa. JTO
03HAYALT, 9ITO HMETCH He TOABKO ABa, HO TpH H GoAblDe H3-
MeHeRH{l B JAHHOM IOKYCe, IpHUEM KAMABIE NBA W3 HOX #a-
XOAATCA ONWE K APYLOMY B OTHOIICANH XOMHHAHTHOCTH — pe-
[eCCHBHOCTH, KOIJia OHH OKABHIBAKTCA OAHOBDEMEHHO Ha
CBOAX COOTBETCTBYWINEX MECTAX B ABYX IOMOIOTHYHBIX XPO-
MocoMax *. .

OKRCIPPUMERTHl ¢ MYTANHAMH, BH3BAREHIMH DPERTIeHOB-
CKUMH NY9aMHM, CO3MAIOT BHeUaT/IeRHe, UT0 RaKAbIH OTHeNB-
HEIL «Depexom», CKajmkeM, OT HODMAJNLHOTQ HHAWBHAAYYM& R
MYTAHTY HIH HaoGopoT, UMeeT ¢BOH MHAWBHAYANbHHIN «r03d-
¢uIEeAT), XapaKTOPAIYIOIIA YHCI0 HOTOMKOB, KOTOPEIE OKa-
SLIBAKYTCA MYTHPOBABIIHEMH B RAHHEOM HANPABNGHHH, ©CIH
mepeq 3apoEACHHOM 3THY MOTOMKOB DOKHTENH HOMYTHIE OTH-
HHYHYIO M03Y PEHTTeHOBCKHEX JyTeil, o

* 3910 He coBcoM TovwHo, OTMAYEHO, HT0, 34 HCHRIKTeHHEM 4AHEKOTOH
{o0EI4YHOTO) asmenoMopdha, OoCTanbHEe 9ame BeAyT cebf He KR JOMH-
HAETHEIE H B COUETAHHH HAKT OPOMesKyToumble Hopuut. — Hpus,
hepeq.
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%%Tg:l?:!f_l'mmﬂ- Bo.nee: TOTO, 3aKCHB, YUPABTADINNE 1a-
exntmanos coferme | CTOTON NDOABIEHUA HMHAYMMPOBARHEIX
MyTaUuii, KpaiiHe mpoctst. §l cremyro
agect KaacemPuramuny H. B, Tumodee-
Ba-Peconeroro [«Biological Reviews» (vol. 9, 1934)]. B sgaun-
TONBHOH CTeleHH OHa OCHOBHIBAETCA Ha uUpeKpacHoli paGore
3TOTO ABTOPA. '

Yacrora myrayuii npamo nponopyuonasbra dose obay- -

YeHUuR, — TNACHT OePBHIA 3aKOH, — 74K uTO MOMNHO akTuve-
CKu 2080pUTL (RaK A 3T0 W Jeldan) o kosdduyuente yeeau-
YeHUR.

M=s1 Tar OpHBHEIKAA ¥ OpAMOR NPOHOPIHOHAJIRHOCTH, UTO
CRJIOHHE HEMOOMEHHBATh HAJeKo HAYIIHe ITOCHENCTBRA HTOrO
sakoHa. UTo0H OUEHMTL HX, fAapafiTe BCOOMHHM,  4TG CTOH-
MOCTE TOBADA, HATIPHMED, Ee BCETIA SABHCHT OT ere KOJXHYecT-
Ba. CxaeM, BHl KYOHIH NOMTIKHEL aNelheHHOB, JaBOYHEK
Ouin 06pajoRaH, H, 6CIH BE HOTOM DEINATH B3ATE ¥ HEro Ni0-
KUHY, OH, BO3MOMKHO, OTRACT €€ BaM BABoe femeste. B meypo-
MalRble TONE MOMKET CAYIATHCHA COBCEeM o6paTnoe,

B pamesm cxyuae MBI 3aKmiOuaeM, YTO DEPBAd J03a H3TY-
9eHNsd, BLI3BAB, CRakeM, oAy MyTaumwo ma 1000 moromxos,
B TO He BPeMA COBCEM He TOBAMANA Ha OCTATLHBIX HOTOMKOB
EH B CTOPORY MPEAPAcUONOieNEA X K MyTalllAM, HH B CTOPO-
Ay IMMYHH3a0ud TpoTuk HHX. B mpoTusHoM ciywae BTopas
TaKad e A0sa He BEHI3BAfa GHI CHOBA HMOAHO OFHON MYTALEH
Ha 1000. Myranus, takum ofpazoM, He SRIACTCA HAKOILICH-
HBIM PeSyIBTATOM IOCHeOBATENbHOTO ODAYUEHNA B MAMLIX
A034X, KOTODEIe YCHANBalMH O omHa Apyryw, Myramms — aro
eUHUIHOS ABTeHAE, IPOHCXOMALICE B XPOMOCOMe TIOf Boageli-
CTBHEM DEHTTeHOBCKUX Ayueil. UTto me 3To 3a ApmeHme?

Ha sT0 oTBeuaer Bropoii saxon.

Ecau ewt usmensere wauecrso penrze-
HOBCKO20 usayuenus (Oauny goanvt) 8
wupokuz npedesar or daunnosoanceozo do Hosoawvio ropor-
ROB04H06020, Koaghhuyuenr ocraerca nOCTOAHHBIM NPU YCAO-
euu, yro 0osa obayuenun (B eQHHWIAX DeHT2eH) OCTAETCA
HeuaMmenHoil,

Huave roropa, kos{@unnenT e U3MEHAETCA, 6CAN BE HS-
Mépsaere 103y YHCIOM HOHOB, 00pASYIOLIMXCA B efunnne o6h-
eMa TOAXORALIETO CTAHZAPTHOTO BEMIECTBA B TCUCHHE BpeMe-
HE, KOrJa POEATENH DOABEPTAKTCH 00IyIeHNI0.

B raunecTBe cTaEapTHOrO BelecTBa BLIGHPAT BOBAYX HE
TONBRO AXA YHOOCTBA, HO B MOTOMY, YT0 TRAHW OPraHmsMOB
COCTOAT M3 HAEMEHTOB TOTO Re CPEAHEro aTOMHOTO Beca, KAk
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29, Bropo# 3aron.
JMokaanzanda cobuiTRA

g Boamyx. Humcnnii npues unciaa NOEHSAUAN HIN CONPOBOXK-

AATMAX BX uponeceon * (Bosby:xaeEnil) B TRAHAX HOTYHalOT
YMHGHeTACM UL TERR B MO]IHB&IJ.Eﬁ B RO3IYXe HA OTHOIIEeHHe WX
naoTHOeTei. Thinm 06pa3oM, coBepINeHHO fACHO (W 3TO IO7-

TRepEAM DT (Gojee AeTalbHbBe HCCHleROBAHNA), 4TO ABIEHNE,
BBIZLIBUOIOC CAMHNTIHYI0 MYTANHIO, A €CTh KaK paz HOHH3a-
mua (min Kaxoil-ro ApyToil npolece), HPOMCXORANAA BHYTPH
HEKNTOPOr0 ¢KPHTHYECKOTO» O00LeMA 3apOfLINIeBOH KIOTKH.
Kaxon e aTor KpurAdeckuil odbeM? On Monter HHITH YCTAHOB-
Jlen 1A OcHOBE HAGAIOJAIOMeiica YacToTH MyTHPOBAHESA TIyTeM
crenyiomero paceysaernsa. Ecau npr mose 50 000 momos ma
1 em® BepOATHOCTH MYTANNH AJIH KaiIoil oTAeAbHOH ramMerhl,
Haxofsmefica B ofayyaemomM mpocrparcTes, pasea 11 1000, To
HPATHYOCKAN 00BeM ~— ¢«MHIEHLY, B KOTOPYID Ba[o ¢1oTacTb»
noEpsOpyOMeil vacTame, 9To0H BOSEEKIa 9Ta MyTanus, Oy-
met 1/1000 ot 1/50 000 ¢x?, T0 ecTb, NAEAYE TOBOPA, OFHA NATH-
MeCATUMAUINONHAS A0 KyOudecKoro camTmMerpa. JaHHBIe
gJeck He TOYHLL, H # HX OpRBEIT TOABKO IId HATICTPAIIAHA.
B peiicTuTensEOCT OpH pactere mst caefyeM M. JlemeGprory
(cosmectran pabora ero ¢ H. B. TumodeepbiM-PecoBekum 1
K. T. Hmameponr) **. ITa me paGoTa mocayRAT OCHOBHBIM HC-
TOYHAKOM IIpH MBNOMEHHN TEOPHH B CACNYIOIIHX ABYX IIaBax.
Io Jexn6pioky atoT 06nem pasen noutn 10 cpefHUMM aToM-
BEIM PAacCTOAEMAM, B3ATHIM B KyGe, B cOIepHT TakaMm ofpa-
som ToXbko oxoaoe 1000 atomor. ITpocreiimee moTomKOBaHUE
BTOTO pBSy.!IbTS.Ta CBONMTCAH K TOMY, 9TO HMeeTCA TOCTATOTHAA
BEPOATHOCTL BOSHHKHOBEHWA JaHHON MyTalu|, ecll HOHH3A-
uua {(mim Bo3Gy:KeHHe) OPOHCXOAHT He Jlajee YeM Ha pac-
cTogmun okodo 10 aToMoB oT OIpedeleEHOr0 MeCTa B XPOMO-
coMe {Bosee FeTadbHO MBI 5T0 ofcymmMm Janee).

B paGore H. B. Tmmogeea-PecoBCKOTO CONEPRATCA NPaK-
THUeCcKHY HaMeR, 0 KOTOPOM A He MOrY 37ech He YIOMAHYTE,
X0Td, 0H KOHETHO, He NHMesT OTHOINEHAA K HacTOAINEMY HCClie-
JTOBaHHID, B mamu ARl Y 9ed0BeRa MHOTO BOIMOKHOCTEI mooi-
BEPIHYTbCA OCAYYEHHIO PEHTTEHOBCKMME Jyuamu. ONacHOCTH
X HeflcTBHA XODPOIIO BCeM usBecTHA. MeONOHHCKHE cecTpH H
Bpaqn-pen'rreﬂonom, NOCTOARHO HMeNIHe heaJo ¢ peHTreHOB-
CKHME ITy4aMH, oGecnedmpaloTca COEUBANBHOH 3amuTod B
DBUAe CEHEHOOBEIX ITHPM, PapTykros u 1. I. [leno, ofEaro, B TOM,
4To Naske IPH YCTEIIHOM OTPasKeHNH aToll Hensfemuoll onac-

* Himkemfi npefey, TOTOMY YTO STH NpYTHe¢ NPOOeccH He YIATH-
BAPTCA NPH HIMEPEHAR HOHWIAIEN, HO MOTYT MMeTh SHaU¢HAe HpH

BHRHIEAHAA MYTAIMH,
** Nachr, a. d. Biologie d. Ges. d. Wiss. Gottingen, 1, 189 (1935).
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HOCTH, TPO3gmell HAAUBHAYYMY, CyIlecTByeT KOCBeHHAA Omac-
HOCTH BOSHHKHOBEHMA HeGONBITHX BpeIRHY MYTAIIHA B 3auaT-
KOBBIX KJETHAX, MYTAUHIl TARUX e, KAK H Te, ¢ KOTODBIMU ME]
BCTPEYalEch, KOTMA peds MIa 0 HeGIaronpuATHLIX Pe3yinTa-
TaX PONCTBEHEOIO CKpemmBaumua. [opopa Goniee scHO, XoTH,
BOSMOJKHO, 9T0 3BYYHT H HEMHOro EAHBHO, ONACHOCTH Gpaxa
MeIY NBOIOPOIHEIME 6PaTOM M cecTpPoH MOKeT GHITL BHATH-

FeIbHO YEeIHYeHa TeM, 9T0 HX 686}”]11(3 B TedyeHHE JOJATOTO .

BpeMEHH paﬁOTﬂJla MBII,CBCTPOH B peHTI‘EHOBCROM KaﬁI‘IHeTB.
JTo He NOAA{HO OBITL OOBOAOM AJA 0BCIOKOHCTBA OTHEIALHOLO
qenoBeKa. Ho BoARad BOSMOKHOCTE NOCTEHeHHOTO 3aparKemus
9eJI0BEYeCKOro Pofia HKeNATeALHBIMH CKPEITHIMHE MYTAIHAMH
HOMKHA MHTEpecoBaTs 00IMeeTRO *,

* OmacHOCTH YCRICEWA MYTAUAORAOre AaBaeHMa Ana Gyayidero
qe10BeYeCTBA BCIeACTSES MOBLIAIGHHA PATAANBOHAOTO (oHA, ocoleHHO
mocae COSEAHAA B MCTIBITAHRA ANOPHOLO OPY:HHUA W WCHOIL30BAHAA RCO
fonpiere KOMMTECTEA XEMATECKHX BeWEeCcTE B HOBCONHERHOH JKHUIHA, B
HacTOAMlee BpeMA yAeanercA Gompinoe puAManne. PaGotaMu coBeTCKEX
YYeHBIX TIOKA3aHG, 9T0 HeT ToHeTHdeckn OesepegHOoB mo2Ml pagma-~
UHW, — dpun. nepes,

IV. Jaunwe
KBAHTOBOM MeXaHUKU

Und deines Geistes hochster Feuerflug
Hat shon am Gleichnis, hat am Bild genug.
Goethe*

30. ITocToAncTRO,
He 0D BACHHMOC
KEAaCCHIeckol
PHIHKOH

TaruM ofpasoM, OPU NOMOINE YIMBH-
TeNbHO TOHKOTO HWHCTPYMeHTa, HKaKIM
ABNAKTCA PEeHTTeHOBCKHE IydH (0HHE
[ANH BO3MOKHOCTb, KAK HOMEHT (DPHSHK,
30 mer masam OTRPLITH CTPYKTYPY KpHCTAII0B), GHOIOraM H
{usnKaM yIaroch YBHAeTH Jollee TOHEMe CTPYKTYDH, OTBET-
CTROEHBIE 33 ONpeledeHHLS HHIWBHIYANLALE OPH3HAKH, TO
6CTh YAad0ch ONPeJeRNTh PasMep reHoB Gojdce TOTHO, IeM Me-
ropaMm, onucaEaEIME B § 17, MBI Temeps cepresHo cTOHM He-
PEJl BOMPOCOM: KAK MOMHO ¢ TOYKH 3DeHMA CTATHCTHUeCKOi
JBBUKE OPUMAPHTE TO, 9T0 TEHHAS CTPYKTYpa, N0-BHIEMOMY,
BENIUaeT B celf TONBKO CPARHATRIBHQ MANOE YHCIO ATOMOB
(nopangka {000, a BosMOMKHO, TOPA3I0 MeHBIIE) W BLE 3He dpo-
ARJIAET BECLMA DEryAAPHYI M 3AKOHOMEPHYI0 AKTHBHOCTE H
TaK0¢ HOCTOAHCTBO, KAKOE TPAHUYHT ¢ UVAOM,

Paspemre MHeé DOACHHTL OPUMEpPOM »T0 AeHCTBHTEIHHO
YAHBHTCHALHOS NONOMeHHE, Y HeCKONLKAX WTeHoB rabclypr-
CKOHl IHHACTHH HIKHAA rya mMeda ocobyw dopmy («rabe-
Gypreras ryGar»). Hacmegosamme sroro mpmsmaka OBIIO n3y-
TEHO OUeHb TIMATENLHO, H Pe3ylabTaTh omy6nuxosans HMie-
patopckeii akagemneii B Bene. llpusuak oxazancs HacTOALENM
MeHJeZeBCKAEM allleNeM T10 OTHOIIEHNI) K HOPMAALHOH ryde.
ITpucMoTpeBACH, K NOPPPRTAM — YIRHOB CEMbH, JHMBIMHX B
XVI—XIX croneTuax, MM Mo&eM YBeDOHHO 3aSBHUTb, YTO Ma-
TepualbHaa TeEHAg CTPYKTYDPA, OTBETCTBCHHAN 32 9TY HeHop-
MAJBHYIO 4ePTY, HepefaBalach #3 HOKOACHRA B MOKQJIGHHE B
TeyeHne CTOMETHR # B TOYHOCTH BOCHPOU3BOOHIACH B KAMIOM
H3 HeMHOTHX KIeTOYHBIX ReJesuil, KOTOpble DPOHCXOTANH B
9TOT mepuon. Dosee Toro, WHCIG 4TOMOB, 3AKIHYAIOU(BXCA B
COOTBETCTRYIOIUEH TeHHON CTPYKTYPE, BePOATHO, NOMKHO GBITh

* W mnameBRHbl mOJNeT TBOero AYXs AOBWILCTRYETCA ﬂaoﬁpaﬂce-
agAMH 1 OogoduAMa. — Tere,
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TOTO ke HOPANKA, KAK M B CTy9aAX, OPOBEPEHHBIX ¢ OOMOIBIC
peHTreRoBCKEX AyTeil. Bee 570 BpeMsA rem HAXONMICS [IPH TEM-
nepatype okono 36°C. Hak moEATH, 4T0 OH OCTAJCA HEHBME-
HeHHLIM B TeUeHHe ¢TOJeTHN, HeCMOTDA Ha TeHASHIDI Telio-
BOTO [IBIKeHHA K HAPYIIEHMIO NMOPsAKA B CTPYRTYpe?

Opane KOELIA TPONUIOr0 CTONETHA, OCHOBEIBAACH HA TeX
3aKOHAX IPUPOME], KOTOPEE GH TOFAa MOr OOBACHHTE H KOTO-
peie 0B NeHCTBHTENbHO NOHAMAN, Be HAeN OH OTBeTa Ha 3TOT
ponpoc. Ilpapga, MoKeT GHITH, IOCHS KOPOTKOTO PA3MBIKITEHIA
0 CTATHCTHIECKOH NPHUPOAe 3aKOHOB, OE Gbl OTRETAN {KaK MEI
VBHOAM, UPAaBHIBHO): STHMH MAaTepPHANDHBIME CTPYKTYypPaMH
MOLYT OBITh TONBKO MONEKyIHl. XHEMHA yike AMela B TO BpeMs
MOCTATOUHOE IPEeACTaBIeHNS O CYUIeCTECBAHAE BTHX acCONBa-
nEil aToMOE W 00 HX WHOINA 09eHSL BEICOKOH cTafmALHOCTH.

Ho sto spanme Oslto uncTo sMoupuueckam. [Ipupota Mome-
KyN He GBUIA MOHATA — CUIBHBIG B3AMMOCBA3BH aTOMOB, COXpa-
AAIEe POPMY MOTEKYJb, Oban OIS BeeX MONHOM saragKofd,
HeficTsuTenbHO, OTBET OKA3ANCA 1l NpABHIBHLIM, HO LEeH-
HOCTH ero HeCKOJBKO OrPAHHYeHA, MOCKONBRY 3arajodnas
fuonorndecKas yCTOMdHBOCTE CBORMIACH K CTOND jKe 3arafoy-
HOll XIMHYeCKolt yerolianBocTh. Jlroboe mpeqeraBiaenne o TOM,
Y10 86 OCOBEHHEOCTH, CXOMIHEE IO OPOARBIEHAIC, GCHOBAHEI HAa
OfEOM T TOM ke HPUAMANE, BCETHA HEHameIKHO KO TeX IOp,
HoKa HeHsBECTeH caM NPHHIHIL

B maEHOM ciaydYage OTBeT HAa STOT BO-
31. O6bacenmo mpoc MaeT KeaHToBad Teopus. B ceerte
KEAHTOEOH TeopHei COBpeMeHHLIX BHaHHE MeXaHN3M Ha-

¢IHCTBEHHOCTHE TECHO CBASAH € CAMOH
0CHOBOH KBaHTOBOI Teopuy m, faske Goies TOro, OOUHpaeTCA Ha
Hee. Dra reopnsa Gbma copuynupopana Marcom Ilmamrom
g 1900 r. CoppeMenHasn reHeTHKA HAYHHACTCR ¢ (OTKPHITHAY
MeEfenesckoll paborm ne Mpmaom, Hoppeacom u Hepmarom
(1900 r.) u ¢ paBoTh fe Qpusa o MyTaHAX (1901 —1903 rr.).
Taxmym oGpasoM, BpeMa POMIEHAA NBYX BeJHKHAX TeODHR mod-
TH COBIANAET, M He YIHBHTEIbHO, ¥T0 00¢ NOMAKHBI GBINE AO-
GTHTHYTb OTPEASIeHHON CTeNeHn 3PeOCTH, NperKle UeM Me-
Iy BHME MOPJIA BO3HMKHYTE CBA3L. [[14 KBAWTOBOH TEOpHH MO-
TpeGoBanock GoMbllle YeTBepTH Beka, korfa B 1926—1927 rr.
B. Tafitnep u @. Jonrfior copMyIHPOBaAE OCHOBHbLIE M0N0~
sReHAS KBAHTOBON TeODHH XHMAYeCKHX cBAzeil. [aiTiep-noH-
[OHO0BCKasg TEOPHA BRIIIaeT B cefa mamboiee TORKHE 1 CILOMK-
HBle TOHATHA Noaipeiimeii KBaHTOBOH TEODHH, HASLIBAEMOW
KEANTOBOT MeXaAHUKOL, BAR 60AH060U Mexanuwol. Hanome-
HHe ¢e Gea mpuUMeHeHHs Bblcmlelt MaTeMaTHKH ODOYTH HeBO3-
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Mo:kEO HNn notpebosano 6m mo KpadHe#t Mepe HeboabIoOH
kauca, Ho teneps, Korga Bea pafora yiKe BHIIOJAHeHA, CTaHO-
BHTCH BO3MOJKHEIM YCTAHOBHTEL CBA3E MEKIY KBAHTOBLIME ¢~
pexofaMd H MyTADUAME. ITO MBL H OOCTApaeMca CAIATh.
_ Bennuaiimee oTKEpPHITHE KBaHTOBOH Teo-
32, KsamToBaA pun — ofHapy/KeHHe [HCKPeTHOCTH B
x"c_lr’z‘:ﬂ:a-"i'f“l’“““" KHUre UPHPOJE, B KOHTEKCTe KOTOPOI,
kbaEToRbie mepexomm  © JIPeAHeH TOUKH BpeHW, Kasaloch He-
AeHOCTRI0 BCe, KpPOMe HelNpephIBHOCTH,
B mepeyw ouepent sto Kacaerca sHepruu, Tello 60abIOOCO

_Macimtaba H3MeRSeT CBOIO0 SHePTHI0 HempephiBHo. Hanpumep,

AaUABINUH KayaTbCH MAATHHK HOCTEIleHHO 3aMelfeT CBO®
ABIKeHHe BCJENCTBHE COMPOTHRICHHA BO3JYyXa. XOTHA 3TO JI0-
BOJLHO CTPAHHO, HO OPUXOIHTCA OPHHEATH, YTO CHCTEMA aTOM-
HOTO TOpAAKa BeaeT cefa mEade. Mur AOMmKHEE UPHU3HATH, TTO
Majlasg CHCTEMA B CHIY CBoell co0CTBeHHOW NPHPONE MOMKeT
HaXO[UThCH B COCTOAHASX, PazlH4dalINHICH TOJBKO NHUCKpeT-
HLIMH KOIKYeCTBAMY HEPTHH, KOTOPble HARLIBAKITCH ¢ DHep-
reTHYEeCKIME YPOBHAMH. [lepexoq 0T OFHOTO COCTOAEHA K ApY-
roMy npefacTaBager ¢obofi HECKOIBKO TAHHACTBEHHOE HBAEHHE,
OBLIYAD HABKIBAGMOR KGRGHTOGbLM REPeToToM,

Ho smeprua — He eIHECTBEHAAS XapaRTEPHCTHRA CHCTEMEL
BospMeM cHOBa HaIll MARTHHE — TA/REABIH M@A], KOTOPHH oo~
BellleH HA MIHYpPe H KOTOPBIH MOMET BHIICOHATH pPAa3IHYHBLE
gemienug, Ero MOMHO 3aCTABHTE KAaTaThCA € CEBepa HA IOT,
¢ BOCTOKA HAa 3alaj, WM B J0OOOM ApYroM HaOpaBIeHHH, HIH
%0 RPYTy, wiM oo sanpmcy, Ho econ THXOHERO AYTH HA mMAp ¢
DOMOILBI0 MEXOB, TO MOKHO 38CTABHTH ero HOCTeNeHHO [epe-
XOANTL OT OJHOI'G BHAA ABHAKEHHHA K APYIOMY, :

Has cnereM Manoro macinTada GoALIIRHCTBO 9THX HIW OO-
Ao0HBIX XapaKTePUCTHK {MLI HE MOMKEM BXO[HTE B IeTANTH) H3-
MeHSIOTCA HpephlencTo. OHH «HBAHTYIOTCH» COBEDINCHHO TaR
e, kag # sEepraa. [lostomy, ecam HemoTOpoe YHCIO ATOM-
HEIX ffiep, BRAKOYAA H OpOUTANbHBIe JICKTPOHBL, HAXONATCH
GJIH3KO APYT K APYTY H 00pasyIOT «CHCTEMY S, TO OHH YHKS CM0-
cOGHEl OpHEAMATE JANEKC He BCE Te IIPOA3BOJABHEIE HoH{pUry-
panue, Karge Mbl MoykeM cefe mpencraBaTh. [1x cobcreennan
OpApOIA OCTABIAET UM AAA BHIOOPa, XOTA H BECAMA MHOTO-
YHCASHHYW, HO OPEpBIBECTYI0 CePHI0  «cocTommmils ¥, Mu

* A UpHHEAMAD TOIROBRHES, KOTOpoa OOBIMHO Jaercd B OONYIAp-
ALY KHHTaX A KOTOpOe ¥OCBRSTBODHTENARHOD H IIA HalmeH neasl, vse A
CaM BCETMA OCYMKAAKD Tex, KTo sakpeliiger ypobayio ommdky. Herun-
Hafg HKapTHAHa BHAYATEJIBHO CHCKHes, TAH KaK CHAa BRIHOYaeT B ceba

cTy9aiiHy0 AHJIeTePMHBAHTHOCTE B OTHOHISHMM COCTORHEA, B KOTOPOM
HAXOOATCHA CACTEMA,
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OOEIYH0 HA3EIBAEM 3TH COCTORHAA PHEPreTHIeCKHMH YDOBHA-
MH, TAK KaK SHEPIWS COCTABJAAET BOChMA BAMKHYH XApPAK-
repuctuky. Ho mamo momaTs, uTe moinoe ommcanme cofep-
T IHAUMTENLHO GOJEBIIe XapaKTEPHCTHK, Y6M TOMLKO JHEp-
riio. ITo cymecTsy mpasmabHee MpegcTapiaTh cebe COCTOMMIS
Kak onpeleleHEYR KoEQHETypanyn seex wacrur. Ilepexon us
OnHOli ROHQHUFYPAUAN B JPYTYH0 — 5T0 KBAaHTOBHH «CKAUOK»>.
= Ecnu sropoit kondnrypaums cootreTcTRYeT G56IbMman sHeprag
(Gonee BBHICOKHIt ypoBeHE), TO Laf nepexofa CHCTEMEl Ha 3TOT
YPpoBeHRP OHA JOMKEA H3BHO NOMYIATH SHEPIMIO, KOTODAA He
MeHee DasHOCTH BHENrHi, COOTEBETCTBYIMIIHX HTHM COCTOSHH-
aM. Ha Goxee HU3KNH ypoReHb cucTeMa MOKeT HepeTH camo-
OPOA3BONLHO, HCAYCTHB H30BITOK BHEPTHH B BHe H3JAYIeHMA.
CHcTeMa aTOMOB MOKeT HAaXOAUTHCH B
HECKOJIDKAX KHCKPETHBIX COCTOAHHAX,
Ilpu cocTonHms ¢ Ranbolee HISKHM SHEPTETHYECKHEM YPOBHEM
AAPa MOTYT COMUBUTLCH HACTONBKO, 9T0 06Pasyerca MOIeKyIa,
Cnegyer monteprmyTs, uTo0 Momexryia obazaTensac Gymer
UMeTb ONpeNeNeHHYI0 VeToiEBOcTE. Homdnrypauma ee me
MOeT M3MEHAThCA 0 KpaiiHell Mepe [0 Tex mop, moKa OHA
H3BHE He IIOMYYHT TAKYID SMEpPrHIo, KOTOPAS HeoHXoNmMa AXA
«IIOABEMAa» MONERYAL Ha ©Oodec BLICOKHIT SHepreTmIecKuii
yposens. Taxum obpasom, yerofiumpoeTs MOIeKYIE KOImYe-
CTBEHHO OLESHHBASTCA PASHOCTBIO 2HEPIMH [BYX Kom(urypa-
OUi MOJEKYNHI, KOTOpPaf, KaK Mbl YBHAUM, ABAAETCH cosep-
HeHHO ONpelieTeHHOH BeAmInHoil. ITor darT TecHO cRA3aH
¢ caMOif OCHOBOH KBaHTOBOH TEOPHH, a MMERHO C JECKpPETHO-
CTHI0 CXEMEI SHEeDFeTHUSCHAX YPOBHelL
A pomxeR OpocuTE 9mraTeNs EPHEATH HAa Bepy, 9TO 5Ta
CHCTeMa miedl OHlla HONHOCTBI) MOATBEPHKOSHA NaHHEIMH XU-
MHH, H OHa GuecrAme oxpaBgana cefa upw ofbacEeHNH Ba-
JeHTHOCTH H MHOTHX APYIHX AeTadeil, Kacalolluxcs CTPYE-
TYPE  MOJeKyd, ®HePrHM HX CBASH, WX YCTOHIHBOCTH
UpH paSnHIHEIX TeMIepaTypax @ T. A. fl roopio o msBect-
HOH rafiTep-TOHIOHOBCKOM TeopH, KoTOopadA, KaKk A cKa3sadm,
He MO)reT OHITh H3MOMKeHa BTech JeTalLHO.
MBi A0/IREEL OTpaHHYHTECH paccMmoTpe-
HHeM SBIGHNA, Eandodee HHTEPECHOTO
¢ TOYKR 3peHusa GHONOTEHA, A AMEAEO:
_ IPOAHANHIHPORBATE YCTOHUHBOCTE Mo-
‘ECKYJI OpH pasHEIX TeMOepatypax. [IpumeM gms Hawana, uro
Halia CHCTEMa ATOMOB J@HCTBHTENBRO HaXOIHMTCA B HaHOOJICe
HHSROZHEPIeTHISCKOM cocToARNN. DMANK HAZBAT OB ee MO-
ACKYJI0i NpH TeMIepaType, paBEOLH abeonrorHomy mynmmo. Yro-
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33. Momeryaor

34, Hx yeroiiunrocrs
AARHMEHT :
0T TENIIEPATYPHI

OLl MOAHATE MOJGKYIy Ha OAmmailInil Golee BLICORHI ypo-
BCHB, HeOOXOMUMO CHAOIUTL ee ONPeAeseHHBIM KOJHUECTBOM
osepruu, Tpolie Bcero sT0 CHENATh, eCiH ¢HATPETHY MOIEKY-
sy, Bul momemtaeTe ee B yciioBuaA Gosee BHICOROH TeMIepPaTyphl
(TenioByo G6aHK0), [O3BONAA TAKUM 00pasoM APYIHM CHCTe-
MaM (aToMaM, MolleKyRaM) YHapATRCA O HEe.

H3-3a mogHOH Xa0THYHOCTH TeINIOBOro ABHKeHHA HeNL33
TOUHO VKA3ATh TEMIEPAaTypy, NPH KOTOpoll HempeMeHHO H He-
MeIJeHED NPOH30ii1eT «Hepexol» MOJEKYNnl B APYroe cOCTOH-
HOe. BepHee, mpm Beakol TempepaType (Bhille abCoOTIOTHOLO
nysia) uMeercd OIpefe’eHHad, GONbIIAA @K MeHBINAsA, Be-
POATHOCTE NOTbeMa ee HA HOBhIH YPOBeHb, OPHYEM BTA Bepo-
ATHOCT:, KOHEYHO, yBEJIH‘IHBﬁBTCﬂ { OOBHIIIEHHEM TeMIOeDa-
rypel. Hamnywmmit cirocod  BEIpasute 9Ty  BEpPOATHOCTH —
yRasaTh CpefHee BpeMdA, KOTOpoe CcHefyeTr  BELKIATH,
[0Ka MpomsofifeT 8TOT HOIBEM, TO €CTh YKa3aTh (BPeMA OKH-
HaHWAY,

[Io gagesm M. Honamse 1 E. Baraepa *, Bpemsa OHIAHU
3aBHCHT OpemMyIIeCTBeHHO OT OTHOMEHNA ABYX sHeprmil. Op-
ma M3 HAX — Ta Pa3HOCTh DHEPrmil, KoTopasd HeoOXoJHMa NIA
HON'BEMA MOTEKYJBl Ha clefyioimuid ypoers (HasoreM ee W),
a APYTafd XapaKTepU3yeT MHTeHCHBHOCT TEIIOBONO ARIGROHUA
npu faHEOH TeMmepaType (oSosEaznM aﬁconmri};m TeMrepa-
vypy Gyxeoir 7, a »Ty XapaKTepHCTHKY — kT)” . HomarHO,
TO BEPOATHOCTh HOABLEMA MOJNEKYIL Ha HOBBII ypOBEHL TeM
Melble H, 3HATHT, BPeMA ORHIAHUA TeM 60;‘1]:]]]8‘,, geM BHIIG
CAM ypGBeHB i4] Cpﬂ.BHeHHIO co cpe,u;Heu TelTOBOH 3Hepmen,
nhave roBopd, ueM Bemne orEomenme W i kT. Camoe yameu-
T RIE0e pTO TO, 9TO BpeMA OMURAaH¥A CHIDbHO 3ABHCHT
0T CpaBHHTeJTBHO MAJNBIX HaMeHeHMH oTHomemns W : &T.
Hanpumep (mo [emsGpioxy), mua W, koropoe B 30 pas
Goavme kT, BpeMs omupanna Gyjer Bcero 0,1 cenympgst, HO
ono nopemaetca no 16 mecanes, rorna W B 50 paz Soncme
&7, u mo 30 000 mer, korma W B 60 pas Goapme AT!

' Ilo-pHOAMOMY, HMeeT CMBICH BHIPASHTH
Ha MATeMATHUGCKOM f3bKe (ONA Tex
yuTaTeneil, KOMY 8T0 JOCTYIHG) NPHIH-
uy Taloit OTPOMHON YYBCTBHTENBHOCTH K H3MeHeHNAM B YPOB-
NHX WL TeMIepaType ¥ CHelaTh HecKOIbKo (PHaHYecKHX 3a-
MIVIA FIVA, HpH‘IHHa ‘IyBGTBHTeJIbHQCTH B TOM, UTQ BpeMA OHH-

A0, MaTeMaTHUECEOE
OTFTYWICHAS

* Zeilschrift fir Physik, Chemie (A}, Haber — Band, 5. 439, 1928:
% k — nocToaEHAaA  BofpiMana, BeANYAHA KOTOPOH H3BeCTHA;
M2 ET — cpenuds KEAeTHYeCKad »HEPIHA ATOMAa rasa NpH TeMiepa-
parype T.
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NaHHA, HasoBeM ero £, sapHent ot oTuomenHa W :AT xak
SKCMOHEHIHaTbEASA GYHRIAA, To ecth [=1eV/kT,

Tlpu oToM T — HeKOTOpas Maidas KoHcTaETa mopagka 1013
urn 10~ ceryrmuel. Tax BOT, 3Ta IKCUOHEHUHAILHAS (YHK-
A fe cryuaiinas pesudymHEa. OHa MEOTOKPATHO BCTPEYAeTCH
B CTATHCTHYECKOH TeOPHH TePMONEHAMHKHN, o0pasys Kak Onl
ee cIUHHGH xpedeT. 10 — Mepa HeBEPOATHOCTH TOTD, ITO KO-
RHYECTRG 3HEPrHu, paBdoe W, Momer cAyd4afiHO CKOMHTHCA B
HEeKOTOpOH ofNpefeleHNOofi FacTH CHCTeMBl, H HMeHHO 2Ta He-
BEPOATHOCTL BOAPACTAaeT TAK CWILHO, 9To TpeGyeTcs MEOIO-
KpaTHoe HpeBEllleHMe cpensell smeprum kT *.

Neficreureanno, W =30 kT (npumep, OpHBefeHHALIH BhHI-
me) — Kpaiine pegunil cayuait. To, 9ro 5T0 He BemeT R OYERB
AoaroMy BpeMeHH owufaHHg (Toabke 0,1 ceKyHAR B HarmeMm
npaMmepe), 00LACHALTCA, KOHEURO, MaN0oH BeTHYHHEON MHOMKH-
TONA T .

BroT MHEOKUTeNL HMeeT (uaweeckmil cMEIcA. Ero penmam-
Ha COOTBETCTBYeT IOpANKY mepHoia komebamull, Bce BpeMsA
NPOHCXOFAAX B cHeTeMe., BEL Moram O, BOODIIEE rOBOPSH, CKa-
3aTh: 3TOT MHOKHTeIh OBHAYAET, UTO BePOATHOCTL HaKoIlIe-
uus TpebyeMmoli peauunsn W, x0T H OTeHb MaJja, HOBTOPA-
eTCA CHOBa W CHOBA «NPH KaMKIoM KodeDaHAM®, TO €CTh OKOJIO
40'3 pxmw 10'* pas & Tedenme KamNOH CeRYHARL
- TNpennaraa sra coobpaykeBNA KAK TEO-
pUK YCTOHUHMBOCTH MOJEKYN, MEl MOJ-
YaJdKBEO NPHBANY, 9T0 KBAHTOBEIA MepeXoll, FA3EIBALMSIH HAMN
NOLeMOM, BeleT ecJH He K NOTHOH AuCCOuMamud, To, OO
Kpajtgeil Mepe, K CYIECTROHAO WHONH KOHQUTYPALNH TeX Ko
ATOMOEB — K H30MepHON MONSKYAe, KaK CKazal G XHMHAK, TO
£cTh K MOIIeKYIe, COCTOANIeH M3 TeX Ke ATOMOB, HO CBA3AHHEIX
B ApyroM mopaike (B npuaoednn R GHOJTOTHH 5TO MOMKeT
OLITE HOBLIH AIIeNb TOTO e JoKyrca, a KBaHTOBBI{ Depexc
6ylerT cOOTEETCTBOBATH MYTANMH).

Yrober cormacHTheA ¢ TaKOH WETepOpeTammeil, B Hamlem
H3AOHEeHNH CHefyeT HCOPARHTH JBAa MOMEHTA, KOTODBIE S Ha-
MepeHHO YIPOCTHII, MelaA clelaTh HajiokeAHe 0olee MOHAT-
HEIM. Ha ocHOBAHHH CKazaHHOLQ BHINE MOMKHO Bilmo GBI mo-
IyMaTh, ITO TOALKO B CAMOM HHBKOM DHEPreTUTeCHKOM COCTOH-
HHHE TPYNIa aTOMOB 00pasyeT TO, YTO MB! HA3IEIBAGM MOIEKY-
J0H, H gajke Bamuaimee 60J6e BHICOKOE COCTOAHHE YIHE ARIA-
erca gem-to ApyruM, Ho sto me Tak. B meiicTButensHocTE 34
¢aMbIM HH3KHM SHEPTeTHYeCKHM HIeKTDOHHBIM YPOBHEM CleHy-

36, IMepsoe yrouHeHHe

* Yrobp mpeogofters nopor W.— Hpum. nepes.

56

oT COPUA YPORHEH, He CBASAHABIX ¢ KAREM-NTHG0 3aMeTHEIM H3-
MOMCTHEM ROHMECYpANUE B HeIoM, HO COOTBETCTBYIOIMUXY TeM
1OITAYHTEIEHEIM KoaeGaHlaM aTOMOB, 0 HKOTOPHIX MB YHO-
manyan B § 35 Ouu (ote KoneGaHmA) TaKMme ¢KBAHTYIOTCH»,
U0 pa3iHuYde B DHEPrHH $THX YpepHeld Hepennko, CregoBa-
TGABIIG, YAAPEI YACTAN TemIosofl Gamd MOryT OBITH AOCTATOY-
ELIMH, YTo0bI IePeBOAHTE MOJOKYAY HA STH YPOBHH yiKe NPR
MoBOALEO HESKOH TeMmepaType. Ecnm mojeryia npegcrasia-
0T cololl pacTAHYTYIO CTPYKTYDY, BEl MOMKeTe NpPeIcTaBHTH
9TU KonefamHA B BAZe BEICOKOTACTOTHEIX 3BYKOBEIX BOJH, ITe-
PeCcCRAKINUX MOJEKYNY, He NPHYAANLA i Bpela.

Taxum obpasom, nepsoe YTOUHeHHe HE 0COGOHHO COPLESHO.
Mm pomkEsr npeEefpedr «ToHKOR HomefaTelmbHOI CTPYKTY-
poii» B cxeme yposHeil. TepMmun «caepyomuii, Gonee Bhicokui
YPoReHL» HAAO NOHOMATh KaK CAeJyIOWINi ypoBeHb, COOTBET-
CTBYIOINNE W3BeCTHOMY HIMEHeHUIo KOH(HTypalud.

Bropoe yrounenme o0TLACHETL B3HAYN-
TeJIbHO TPyAHEE HOTOMY, 9TG OHO Kaca-
¢TC HeKOTOPLIX BEChMA BAKHEIX, HO [NOBONBHO CJAOMKELIX 0CO-
OennocTell cxeMH ERTePeCYIONIHX HAC DAZNEYAEIX YpPOBHeIlL
CroGopaELit mepexop 0T OLEOTO US HUX K APYTOMY MOMKET OEITH
30TPYAHER COBePINEHHO HEBaBHCHMO OT TPeBymeiica KonoJ-
awTeALHONM SHeprmHE. B feficTBHTeARHOCTH 3aTPYHHERHAe HO
HeKouaeTcd Jajke HPH Hepexome. oT olee BLICOKOTO K Gofee
ITHIKOMY YPOBEIO.

 Mavmem ¢ smmmpuaeckux (akxros. XHEMEKY H3BecTHO, 9TO
ORI 1 Ta 3e IPYNIa aToMOB IPHE 00PABOBAHHE MOJEKYJ MO-
mer oinefuERTECA Gonee 4eM ofHEM cHocoGoM. Takrme pome-
Ky NASLIBAIOTCA U2oMepHbINY {COCTOAIINME H3 TeX He uac-
TOH, t00g-— TOT e, LEpoC — UaCTh). HaoMepHA He HCRMIO-
onue, OHa ABIAETCA NpaBmiod, YeM Gonplie MOJEKyHa, TeM
fosmimne posMomHEX m30MepoB, Ha pue. 16 monasam onme us
MPoCTCHMAX ¢IydaeB: KaKABIH W3 NEYX H30MeDPOB MPOMHIO-
Uoro CHEPTA COCTCUT W3 Tpex aToMop yriaepoma C, BockMH aTo-
mon nopopona H u ogeoro atoma rucmopoga O. ATom Kuejiopo-
Je MoseT GBLITH DacmoiioikelE (BeTanmen) Memny moGEM aTo-
MOoM BOAOPOJa H COCeAHHM aToMoM yruepoma. Ho Tonmxo B
JANYX cayuafX, MoKa3aHHEIX HA PHCYHEe, 06pasyiOTes DasHELe
nomeerna. H onn fgeficTBuTeabno pasusle. Bee ux Pmandeckue
H XUMH{CCKUE CBOMCTBA YeTKO pasiTHYalTCeA. TaK e pasimmu-
il M MX HIePTHH — OH NPeNCTABAAINT coGoif «pasTHuHEe
YPOBIA»,

Jamenarened 10T arT, 4T0 00 MONEKYIE BechMa YCTO-
aunn. O6e nenyT cefa Tak, Kak econ OLI OHH OLUIH «HIUKRIMY
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yporEaMny. CaMOMPOUSBONBEEIX MEPEXo0B M3 OJHOIG COCTOA-
HHEA B J[pyroe He TPOHCXOMHT. :

[prunga 3jech 74, 4Fo 00¢ KOEQUIYpanAn He ABIAITCH |

cocegnumi. ITepexon oT ofHOI K APYrodl MOKeT NPOHCXORUTH
TOABKO depes MPOoMCKYTOUHEe KOH(PUIYpaum, cOOTBETCTBYI-
mie ypoBEAM ¢ Goiee BEICOKOH pHeprueli, ueM y KajkJlon M3
atEX HBYX. T'oBops rpyGo, Kmeaopop AomieH OHITH HBBICTEH
U3 OJ[HOTO HOJ0KeHHA i BCTaBlieH B Apyroe (HoBoe), Ilo-punu-
MOMY, He cymecTByer crocoba CAemarth 910, MHHYA ROEQHTY-
PaHH €O BHAUHTENRHO Gollee BHICOKHMU 3HOPTOTHYSCKHMM
ypoBHAME. IT0 DOAOKEeHEHEe MOKHO HATTARHO H300pasnrs Ipa-
guvecKkn Tak, kak Ha puc. 17, re nadpamu I 1 2 0603HATCHE!
ABa COCTOSHRA WIN FBa maoMepa, nmdpoii § — «moTeHIHAND-
HEIH apbep» MesKOy HUMH, [Be CTPEIKH NOKA3BIBAKT HOTBEM,
TO ecTh 3HAUEHUS SHEPTHM, HeoOXOAHMOH ONA TOFO, 9TOOBI
IpOHsOIIed MEePeX0X OF COCTOAHHA [ K COCTOAHHI 2 HIN OT
cocTogEEA 2 K cocroAHmo 1.

Tenmeps MH MOMKeM CHETATH BTOP0® YTOUHEHHe, CBOAAIIS-
ecd K TOMY, 9To B IIpHMEeHEEWH K GHomormm Hac OyLYT HETepe-
COBATH MEPeXOHl TONBRO TAKOro K30MepHOTo THIa, HMeHHO HX
MBI @ TIOIPasyMEBANN, KOrAa OOBACHANIE COCTOAHHE YCTOHYH-
Boctu B § 33—35. KeawToREIl Hepexod, ROTODHIH MBI #MenH
B BHAY,— 3T0 HePexofi 0T oJHoll OTHOCHTEIBHO YCToHIHRO
MoleRyafApHoli KONQUTypanue K EPYroid. JHepraos, HeodXomn-
Mas naa nepexofa (oGosHavenHadg mamu W), B meiicTBUTENB-
HOCTH ABAAeTCA HE PAa3HOCTBI0 BHepPruil ypoBHell, a CTyHeHL-
KOH OT HCXOZHOTO YPOBHA MO [OTeHOMANBHOTO Gapbhepa (cM.
cTpexru Ha pue. 17).

Mepexogn Gesz npeogodends HOTeHOHAMBHOTO OGapeepa
MEEEY HCXOTHBIM H KOHOTHLIM COCTOSHHAMHE COBEDINICHHO HE
MpefiCTABIAIOT HETEPeca U He TOABKO MPHMEHHTENbHO K OHo-
JIOTHH. OHH aﬁCOJIIOTHO HHY£TO HEe MEeHAKT B XHMH‘IEGHOﬁ
yeroitampocTn Mojierysl, Ilouemy? OHE He AANT NPONOIKH-
rensEOTO 3QerTa H 0CTANTCA He3aMeTeHHBIMI, MO0 Korga
raxoii mepexos NPOMCXOANT, 32 HEM MOUTH HeMeNIeHHO Cleay-
eT BOSBpallleHHe B HCXOJHOE COCTOAHMS, MHOCKOIBKY HHYTO
HE¢ OpemATCTBYeT STOMY.

V. O6cy:xaeHue
¥ IIPOBEPKAa ._
Mozaenu [leapOpioka

Sane sicut lux seipsum el tenebras ma-
niftestat, sic vertlas norma sui ef falsi
est.

Spinoza Eihica, P, 1, Prop. 43 %

38. O6waa xapTuHR Bce uamomemEoe BEIMS jaeT mpocToil

CTpoeHAd
HACAeCTEORAOTO OTBET Ha BOIPOC 0 TOM, CHOCOGHBI NH
semecToa CTPYKTYPH TeHOB, COCTOSIIHG H3 Cpab-

HATEJARHO HEMHOTHX ATOMOB, B TeueRHO
UPOROJKHTENBHOTO BPeMEEH OPOTHBOCTOATH HADYMAKIIeMY
MOPAAOK BOSASHCTBRIO Temiosoro psmitennd. IIpeanomommm,
4TO IO CBOEH CTPYKTYPe IeH ABJAOTCH FETAHTCKOH MOTEKYJIIoi,
KoTOpasd cmoco0HA TONPRO K JHCKPOTHEIM H3MeHeHHAM, CEOIA-
IEMCA K IIGPEeCTAHOBKe aTOMOB ¢ 00pasoBaHleM H3oMep-
oit *¥* MOIeKyIE.

IlepecTanoBra MOXKeT KOCHYTHCA HeGoXbmof wacTH reHa;
BO3MOKHO OTPOMHO® KOJHMYECTRBO TAKHX PA3NHEMHLIX NMEepecTa-
woBok, IloTeEnmansubie Gapbeprl, pasgelAionime BOSMOIKAbLIE
H30MepHEIe KOH(UTYPALNM, 0T OLITh ZOCTATOUHO BEICOKH-
Mi (0 CPAaBHEHHMID cO CPO/Hell TeNIOBOi sHeprmeii atomMa),
"ol ClienaTs Hepexoftl pemkmm cofsITmen. DTH pexkue co-
ObiTHA ME OyfeM OTOKAECTBAATH €0 CHOHTAHHBIMH MyTa-
IHHAMHA,

Hocnenyione wacTa 510l raaeet GyIyT MOCBAUIEEH mpo-
sepe ofuielt KaAPTHHBE reHa B MyTauun {paspaloTamEHOM r1aB-
nuM ofpasom memenkmM usmkom M. [leanbporoM) myrem
AOTRHBHOTO CPaBHeHMA 2TOil KaPTHHB! ¢ [eHETHYECKEMH (par-
ramit.. OfHAKO CHAYaJla MBI cfiellaeM HEROTODHEe 3aMedaHH:
10 LIOBOXY OCHOB M o0Iero xapakrepa 8TOii TeopHH.

* HeitcTBuTencno, Kak cpeT OCHADYMRMBAST & caMoro cels, m
CRPYIRAIOIIYI0 THMY, TAK H NCTHHA eCTh MepHAC u caMolt ceGa, n
JI}!HL:CH!IHOB&. dtaxa, 4. II, teop. 43. '

Ld

Has yreSersa s NPOAOMKAK HASMBATh 9TO HAOMEPHHIM Hepe-
XM, XotA Obito OBl HeNMeHOCTEH HCRIIOYATH BOSMOMKHOCTD KaKOTO-
nbo ofmena ¢ oKpy:mawplieir cpeoif,

[
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39, ¥RruraarHOCTE

" Tar an v GeiIo meobXofduMo AN pe-
21081 KapTHA

meHng GHOTOTHYECKOTO BOMPOCA BOKa-
NHBATLCA R0 TIyGowaiimux KopHedl K ODOCHOBHIBATL KapTH-
Ay KBapToBOll Mexammroii? IIpemmomoixemme, 4TO reH -- 8To
MOJeKyla, SBIAETCA CErOXAA, CMel0 CKasaTh, ofmenpu-
3papEbIM (akroM. TorbKo EemHorue Gmosiord, Kak 3HAKOMBIE,
Tag W Mo 3HAKOMLIe ¢ KBaHTOBOH TeopHell, He COINMIACHIACEH
611 ¢ atay. B § 30 Mbr oTBaMRHANCE BIOKHATL Takoe Hpef-
HoJo/keHne B YOTa JOKBAHTOBOTG (UHANKA KAK eJHHCTBeWHOEe
ofocHoBaHHOe HCTONKoBamme Habniopawmieroca HOCTOAH-
ctBa. Tlocnepywommue coobpaskeHHA OTHOCHTENBHG H3OMe-
puH, foTeHIHAIbHOTO Oapbepa, BayKAeHIIeH poanm OTHOMIe-
una W : kT B oupeeneHAM BepPOATHOCTE U3OMEPHEIX  Oe-
PexolioB — BCe BTO MOXHO GHUIO BOIHKONEHHO BB&CTH YHCTO
SMIEPHUSCKY MM, BO BCAKOM cly4ae, (es MpHBIeYeHEA KBaH-
ropolt Teopun. floveMy Ke A TaK YOOPHO HACTAHBAJ Ha TOUKe
spemuA KBaHTOBON MeXaHMXH, X0TA (akrmuecks m He Oba B
COCTOAHHE H3JACHHTL ¢ ACHO B aToil MameHbHOd KHHTe?
KpanToBad MeéxaHHKa npefcrabiseT coboft mepBoe Teope-
THYRCKOE ROCTpOeHHe, O0LACHAINIeS HAa OCHOBE HCXORHLIX
OPMENANOE Ece BEAR 00Bel#HEHHH avoMoB, QaKTHYECKH
BCTpevamoniHecs B Npupope. laliTnep-JoHI0HEOBCKOE IPE/ICTAB-
JeHue O CBA3H COCTABIACT eIHECTECHHYI0 B CBOEM pofie, CBoe-
o6pasHy0 OCHOBY TEODHW, OTHIOAb H¢ BHAYMAHHYI [JIA
ofLAcHenNa XAMHYECKOTO CPOACTBA. JTO NpENcTABIeHHE BHI-
rTeraeT caMo co00f UpPe3RBITAHAO HHTepPecHRIM I YIUBRTENIE-
HEIM 06pasoM, ¥ BHIHY/KOAIOT HAC K HEeMY COBEpUIEHHO HHBIG
coobpamenns. OKkaabiBaeTcsd, OHO TOUHO COOTBETCTBYET dak-
TaM, HaGmOfaeMbM B XUMHIH, B, KX A CKazal, cOCTaBIAET
AACTONLEQG YHHKANLEYI0 I HDHTOM XOPOMIO MOHATHYI Teope-
THYIECKYID OCHOBY, 9T0 MOMKHO ¢ HOCTATOYHOH yBepemHOCTHIO
YyTBEPRAaTS, YTO 9T0 IpeRCcTAB/eNde eABa JI 6yJ{eT 3aMEHEHQ
APYTHM B Xofle fajbHedmero PasgATHA KBARTOBOW TEOPHU.
ClenoBatenlLHEO, MBI MOMEM CIOKOHHO HPUSHATH, 9T0 HET
ApYroil BOSMOMHOCTH, KpOMe MOIEKYIPHOTO OpelcTaBleHdsn
0 HACTENCTBeHAOM BelllecTBe. Ecam 6n mpeactaeiaenue Henn-
6pIOKa OKa3aloCh HOCOCTOATEALHBIM, HaM OPHILIOCH GBI OTKA-
3aThed OT AATBLHEHHIHX NOUEITOK. JTO OepBne GOJOMECHHe,
KoTopoe s xouy ormeruts. Ho ﬂeﬁCTBI‘ITBJ]bHO“ a4, BpoMe Mo-
40. Hexoropmie . JeKyJ, et ApYyrux yeTOWYRBHIX CTPYK-
TPANALHONHBIS - TYp, COCTOAMUX NI atomMoe? Pazee
sabaympennn HampuMep, 30J0Tad MOHeTa 3aXopoHen-
Hafl HeCHONBKO ThiCTHeJdeTH Hazall, He COXpaHgeT H300paske-
BHAS, BEI9eKaReEROro Ha Heii! MoHeTa COCTOHT HB OIPOMEOTO

60

HONRIECTRA ATOMOB, HO, KOHETHO, MBl He CHAOHHEL B JARAOM
vnydae NPATHCHEEBATE UPOCTOR COXpaHeHHe (DOPMBI CTATHCTHRS
o OTHX WHGEJ,

Jdro BamHOe 3aMeTaHHe NPHMENHAMO B K HMeKycno copmm-
PORAUALIM KPHCTANMIHIECKHM arperaraM, KOTOpble BCTPEUYA0T-
c5l B BHAe BRAWUSHHH B TOPHLIN OOpOAax, Ae OHH COXpaHA-
wrea 6es HaMeHeHEH B TeMeHHe HECKOJILKHEX FeONOTHIECKHAX
HEPROAOB,

9T0 OPHBOJAAT HAC KO BTOPOMY MOJNOKEHAN, KOTOPOe A X0~
1y o0backETL. Monexyntl TBEPIOTO Tela H KPHECTaiAa MO Cy-
TH HHUeM IPYT OT Apyra He oriamdamorcA. B ceere coppemen-
NLIX SHAHHI OHH COBepINEHHO OMUHAKOBEL K coMamenmio, B
JIONBHEIY. yIe0HHKaX HBJI0XKEHHEe HTOr0 BOIPOCa HOCHT Tpa-
JAuHOHHEIH XapaKTep, Teleph yike Gesmafermpe ycTapesIlmi
N JATPYIHAKINEA HOEUMAHHe HeHCTBATENLHOTO MNHOAGKEeHHA
Benei.

B caMoMm pmene, To, UTO MEI YUHIH B IMRONE OTHOCHTOILHO
MoNeKyll, He MaeT NpeAcTABIeHHA O TOM, 4YTo OHH TOPAa3No
fonee CPONEH TBEPAOMY COCTOAHMIO, UeM MKHAROMY BAH ras006-
pasnomy. Hanporus, Rac yuran Tirarersso npoBOIRTH pasiH-
qHe MesKAY (PUBAUCCKHME NpeBpamedAsMy, TONOGHFMH NIAaB-
JeMHi0 HIH HCOAPEHHIO, B KOTOPEIX BCe MOJEKYIBI COXPAHAIOT-
¢ (HanpEMep, IPONHIOBEIL CIMPT HE3ABHCHMO OF TOLO, TBepH
AM OH, KHIOK NN razoobpased, BCETAA COCTOHMT U3 MOJERYN
CoHsO), B xEMUYeCKIME W3MEHEHHAMN, HAIPUMED CLOpAHAeM
cOEpTa

" QH0 -+ 30, = 2C0, + 3H,0,

rjle MONeKyJa COEPTA H TPA MONSKYJAE KACIOpPONla HOABEPra-
0TCA MepecTpoiike, o0pasyd OBe MOXSHYJH YIIGKHCIOFO rasa
A TP MORERYAE] BOJLL,

Hac yunam, uto KpuCTAIIE 06pasyoT TPEXMEDEYIO IepH-
OJ\HIECKYI0 pelreTKy. JTa IPOCTPAHCTBEHHAN PelleTKa HHOTHA
MoxeT OHITE pacyileHeHa HA COCTABIAKIIHE e6 AUYCHKH ofju-
ITHWIEIX MOMEKYJ, KaK, HAIPHMED, B CIYYae COUPTA M MHOTHX
J\PYTHX OPTAHHYECHKHX COS[MHeHHH, |

13 npyrax kpECTamnax, HAOPUMeD B KPHCTAILIAX KaMeRHOH
conn (NaCl), monerynrs NaCl me MoryT 6ErTh  BEIUTeHEHE,
HOTOMY 9T0 KOHIMH aToM BATPHA CHMMETPHUHO ORpPYHKeH
HNIOCTLI0 ATOMAMHE XJI0PpA N HaoG0pOT, TAK 970 CTAHOBATCS TIOY-
TH YCIGDITOCTRH) TONBITER pacCcMaTpHBATL OTHE/TBHES TAphi
LTOMOB B KavecTbe COCTABAAKIIHX OFHY MONERYIY.
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Hakomen, mac yunmm, 9to TBepoo Teno MoeT 6EITB MHGo
EPHCTANEHTISCKAM, JTHGO aMop(pHEIM.
’, mpasna, we cran GH roBopETH, 9YTO
BCO 5TH YTBePRICHUA H ONpeleTeHus
) COBEpINeHHO HeBepUH, [JNA mparTHYe-
CHEX Iesell oEH mHOTAA modesnnt. Ho r oTHOMIeHNE meTHENON
CTPYKTYDEL MaT¢DHH TPaHHOBE AOMKHM OBTH NPOBENEHH Co-
BepIIOEEO HHEIM 00pasoM. OCHOBHOe pasiudme NeKHT MeKLy
ABYMA CYPOUKAMH CHENYIONIeH CXeMHl «ypaBHeHHIT»:

41. Paznnamsie
COCTOSHAA MATEPHH

Moneryna = TReproe Telo = & pucTaan;
['a3 = HnAKOCTh == aMopPHoe Teno.

Mrr gomsHN RPATKO NOACHATH 31W yTBepxmeHms. Tak ma-
BEIBAGMEIS aMOP(HLIE TBEepALIe TeXa OKASHBAWTCA MuGo me
- MCTHEHO aMop(HEIME, uG0 He HCTHHHO TRepIsiMu. B «amopd-
HBIX» BOJOKHAX JAPeBECHOTO YIIA ¢ MOMOLIBI DEHTTeHOBCKHX
nygelt oGHADYSReHEl PYMUMeHTapHEIe CTPYKTYDH KPHCTAIIOR
rpaguTa. Takum ofpasoM, Apesecmsiii yrodk oKkassBaeTes
TBEPABIM TeTOM, HO B TO 3Ke BPeMA M KpHcTaxmzoMm. Eein s ka-
KOM-TO Telé Ml Hé HAaXONUM KPHCTALINYECKOH CTPYRTYpHI
MEl IOMGKHBI PACCMATPHBATE €10 KAK SKUAKOCTH ¢ OTOHR BHICO-
KOif BASKOCTEIO (BHyTpeHEHM Tpemumem). Ifo oTcyTermmIO y
TaKOTO BeIeCTBA OMPEASJNEHHOH TeMNepaTypH INABICHHA o
CKDBITOM TEeIIIOTH INIABIGHHA JETKO O0HAPYIKHATE, ¥TO OHO He
ABIAGTCA HCTHHHO TBEPHLHIM TeMoM. IIpm HarpeBaHMH oEG
HOCTeNEHAO PASMATTAOTCH M Oe3 peskoro mepexofia mperpa-
IMAETCH B HHAKOCTS, {fI BenoMuBaw, uTO B KoHNE OepBOl Mu-
POBOW BOMEHEI HAM B Ka1eCTBe SaMeHmTeasa Hode BHITABANH
BeIlleCTBO, NoXoee Ha acdamst, Ono OHI0 HACTONBKO THep-
ABIM, 9T0 TPeGOBANOCH JOMOTO MIH TOINODPHK, YTOOEI paa;;pg-
OHTH ero Ha KYCKH, W TOrAa OGHAPYMUBAICH IIARTEeBHTLH
pasaom. Ho ¢ Tedennem Bpemenn aTo BeimecTso Bemo ceSa rak
HHAKOCTE, TWTOTHO 3aN0IHAA HEMKHIOW JaCTh COCYOa, SCAM BLI
HMeIH HeOCTOPOIKHOCTL OCTABHTEL €10 TaM Ha HOCKOABKO JIeit. )
Henpeprisroors rasoofipasmoro m sxmgmero cocrosmuit —
XOpoIIo H8BeCTHEA (PaKT. DL MoMeTe NpespataTs B skmn-
KOCTE MI0G0i raz Ges peskoro mepexola, M36paB myTe «R of-
X0fl» TaK HA3BIEAeMOH KPHTHYeCKON TOULH.
42. Paanmane, woropoe MBI pasofpamm B cxeMe Bce, Kpome
AelieTBUTENHO TIABHOTO, A [MABHO® 3aKAIOYAETCH B
CYIeCTEeHED TOM, 9TO MEL XOTHM DAaccCMaTPHBATL
MOJIEKY.Ty KaK TBepjoe TeJo — KPHCTAJNL.
OcroBaHneM ITA BTOTO CAYKHT TO, ¥TO aToMpl, obpasyio-
[mue MOJexyay, OYIeT MW EX MHOrO MM Maio, CBS3aEHl Cha-
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MH TOYHO TAROH jXe TPHpPOOE, KaK H MHOTOUHCJeHHEE aTo-
MEI, B3 KOTODPHIX HOCTPOGHO HCTHHHO TBEPAOe TelIo -- Kpu-
CTANI,

Monexyna, aMe0masa OpaBRIbEOE MEPHOTMIECKOE PaCIo-
A0}KeHHe COCTABIAIOIIAX ¢€ YACTHI, ABJAAETCA KPUCTAJIOM.
BenoMHRTe, 9T0 U3 BTOTO e NPOACTABICHAA 0 NPABHIBHOCTA
MEL HCXONAM OpH oGbACHeHHH NOCTOSHCTBA repal

B cTpyKType MATEePHH JeHCTBHTENBHO BAKHO, CBA3AHEL JI
Meay coGoli aTOME TaflTiep-AORZOHOBCKHME CRIAMH, Onpe-
AeRFIOMEME  CTA0IIBEOCTh KPHCTAIIHYECRON CTPYKTYPH,
und HeT. B TBepoM Tele W B MOJeKylle OHHl CBA3AHE], B rase,
COCTOAIMEeM H3 OTHRNLELIX aToMOB (HanpHMep, B OapaX PTy-
1), HeT, B rase, cocToAmeM H3 MONEKYJ, aTOMBI NOFOGHEIM
00pa3oM CBASAHH TOJLKO BEYTPH KaRROW MOJEKYJIBL
Hefonpmyio MOIEKYAY MOMKHO HAZBATH
«zapojenmeM TBeppore Tenar. Mexona
3 TAKOrO MANEHLKOro TBePAOTG 3apo-
OplIIa, OYEBHMIHO, BOBMOMEO NpejcTa-
WITL ceGe NBa PABNHUHLIX OyTH DOCTPOSHHA Bée Goabmuax d
Goanmmx accomquaimit, OGHE — 370 CPABEHTEALAO OfHOOGpa3-
I IYTH TOBTOPEHNA CHOBA H CHOBA OfHOM K TOI KO CTPYK-
TypM B Tpex Hampapiesmax. Tax pacreT KPHCTAIL Ecam ne-
PROSHYUROCTD YCTAROBUIACK, TO YHKE HET ONPeJleleHROro Ipeie-
%A A pasMepa Taroro arperara. Jlpyro# nyTe — mOCTpoeHHE
Bco Gojiee u Gojee YBemmIMBAKmerocsa arperaTa §es CKyd-
HOTO MeXAHH3Ma IOBTOpeHHA. Jr10 ciaydait Bee Gonee m Goee
CAOIKIOH OPTaHHISCKOH MONEKYIHH, B KOTOPOH KaKARI ATOM,
Kanylasl TPyNOa ATOMOB Hrpaer WHARBHAYANBHYIQ pOIb, He
PO PABHOSHAYHYIO PONE OPYTHX ATOMOB i TPYNH aTOMOB.
Ml MOsceM COBePIIeHHO TOYHO HA3BATH 3T0 00pazoBaHue are-
PHOAHYECKNM KPECTAIOM MIH TBEPABIM TeJIOM ® BLIDA3NTH
Iy TANOTEe3Y CHOBAME: MBI MONAraeM, 4TO FCH HJIH, BO3-
MOIN0, melag XPOMOCOMHAAA HOTH * OpefcTaBiaeT cofoi ame-
PROJLHCCROe TREpTioe Tello.

YacTo 2aal0T BONPOC, KAK Takaa Kpo-
44, I'nunoodpasHoe megpad YacTHYKa BeldecTBa -— fIpPo
copepKENe, CEATOE  Grron0TBOPEHHOTO THIa — MOMKeT BMe-
JI alTHATIOPEOTO o -
o CTHTH CIOKABEN WHQPOBANBELEI KO,

BIuarcluii » cela sce Symyulee pas-
BHTHO opramnaMa? Xopolo ynopsapoyeHHas acconyuanHa ato-
MOD, M/LOJOHAAA IOCTATOYHOH yCTOWYHBOCTBIO JUIA JIIHTEIb-

43, Auepropnveckoe
TBCpAOE TENO

i ————
* To, UTo OHa OTIMYALTCA BLICOKOH IBOGHOCTRIO, HO MOKET CIYIRHTH
ROBPAMOLIMEN; TAKOBa W TOHKAA MefHasd WPOBONOKA. :
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HOTO COXpAHeHHA CBOeH yIOPANOMERHOCTH, OpepCTABAAETCH
CAHHCTECHHO MBICHHMON MaTepHatbHORM CTPYKTYpoil, B KOTo-
Pofl pasHoOGpasme BOSMOKHLIX ( “H30MEPHBIXY ) KOMOHHAMAH
A0CTaTOMHC BEIHMKO, YTOOH 3aKaIOYATH B cefe CIIO;KEYI0 CH-
CTeMYy NeTepMEHHALUM B Npefenax MEHHEMAXBHOIO OpOCTpaH-
CTBA. :

HetficraTensao, He mafo ocofemmo GonBImOro KomHyecTBa
ATOMOE B TaKOH CTPYKType, wTobbl obecoevnTr ngyra Gesrpa-
HITTHO® GNCI0 BOIMOMKELIX RoMGuRamuit, na OpHMepa BCIIOM-
anre 00 asbyxe Mopse, [Isa pasamanbix suaxs (Toura m THpE),
PACIONIOREHHEI® B OTpPefieIeHMOli NOCTeNOBATeILHOCTE H C¢O-
CTABIAWEAe TPYONL! € YHCIAOM BHAKOE He Golee qYeTHpex,
no3BONIOT o6pasoBats 30 pasmuwEbx 6yxs., Ecam G ME E
Touke u THpe foGasumn 6Ll TpeTnfl SHAR M B3ANH TPYUIOEI,
BRAIIOYawmue g Gogee 10 smaxos, To Mormm 6m olpasoBaTh
29524 pasamumsle «GYKBEI»; ¢ maTbio 3HAKAME H IBafIaTH-
SATHSHAYHEIME FPYOITAMM KOAHTECTBO «GYKBY COCTABHIO G
372 529029 846 191 405.

Moxno 680 611 BO3PasHTh, 1TO 370 CPABHOHHE HETOTHO,
TaK Kak asbywa Mopse cocromr na PasnHYELIX KOMOHHAIMIT
TOIER U THPe (HAOpPHUMEp, +——— § «*—) H TarmM oGpasom,
CHyHT [0XOH aHanormeli msomepmm,

Yrobr yerpammts sror HEJOCTATOR, BhIGepeM H2 TpeThero
IpEMepa TONbKO KOMORHAINH, BRIOYAKNIEE TOYHO 25 3HAKOB
W POBHO NATHL 3HAKOB KaKIOTO0 HAMEYEHHOTO THIA (narp
TO9exr, NATh Tape H T. f.). I'py0stii mopcuer maer wmeino KoM-
6umanmii, pasroe 62 330000 000 000, rme ® npaboft wacrm
CTOAT BYIN BMeCTO QHYp, KOTOpEe A He Kad cefo TPYIA BEI~
4HCINTE,

Komeano, p peftcrenrensroctn HAalero He Kaxmmasg KoMOH-
Hafua CPYONEL ATOMOB GyeT mpeqcTapasTh BOSMOKHY K0 Mole-
Kyay; Gomee Toro, He MOMeT GHITH u PeuH O TOM, 2TOGH Kop
6Lt BRHIGpaR OpPOMSBONLHO, TAK Kak dPoBANLELIS Kog poa-
PKeH ABJATBCA OfIHOBPeMeRHO dhaKTopoM, ELISLIBAIOIIAM pas-
BUTHE, :

Ho ri6pamnoe b pAMEPE  KOAWTECTBO  «aToMoB» (25)
BCE-TaKW elfle 09eHb Malo, B 5TQ AHINL OPOCTOHIINE cliyyad
PACIONOMKOHAA MX B OfHY JHHHIO. DTUM MBI XoTein aponi-
ACTPHPOBATE, UTO, NPENCTABHB TeH B BHAE MOJI¢KYBl, MEI He
MOFKEM CHHTATL HEMBICAHMBIM TOUHOE COOTBETCTBUE MIHMA-
TIOPHOIO MH(POBANLHOTO Kofla YpesBHIgaino CAOMHOMY, CHe-
nuQuUIecKOMY maamEy paseurHa opraEuzMa., Mu ne Momenm
Taljie CHMTATL, HOMBICHHMLIM M CONEDPKABHE B AeM tdhaxtopos,
PLAIH3YIOMAS 9TOT OJaH,
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45. CpaeHnenne

Teneps, makomern, Ms1 nepeiieM K cpas-
¢ JasTamm:

crement yerofanpoerg; HEHMIO TEOPOTHUECKON KapTHESL ¢ Guo-
NPEPLIBHCTOCTE JIOPH'IBCHHMH“(I)&HT&MH. Momer am oTa
My Tammf KapTHHA [OeHCTBHTEILHO oﬁmgcnmh

HaOMIONaeMyI0 HAMN BLICOKYH) CTEIeHB

 mocrosanctsa? IlpreMaeMEl @ MOPOTOBHE SHAYSHMA Tgeﬁye-
¥ MO BeAMUHHBI — MHOTOKDATHEIE OponsBellenua cpefuell Ten-

noBoli smepram k7, HaXofATCA Nm OHM B TpefeNiax U3BECT-
HEIX u3 o0bl9HON xmmuuM? 710 TpEBHAJLHEE Bompoch. Ha
HUX MOKHO OTBETHTH YTBEPHUTONLHO. BpeMa jKusnm Mome-
Kya a060rTo BoUlecTBa, ROTOpPOe XHMHR cHocoben BEIeITATD
OPH JAHHOHK TeMIepaType, MOMKEO H3MepATheA OO KpaiiHeil
Mepe MumyTami. (I9To ellle CKA33HO MATKO; KAK OPABHJIO, AX
BpeMa JKH3HE ropasfo Gonpmre.) Taxumm oGpazoM, foporoBLIe
aHAYeHNA, ¢ KOTODLIMH CTAJKHBACTCH XHMHK, HeHa0eRHO AMe-
10T HMEHHO TOT HOPSNOK BeAWUYHHE!, KOTOPHI HYy:KeH, 4TOOH
O0BACHITL MPaKTHIECKHE MIOOYI0 CTENeHh HOCTOSHCTBA, ¢ Ka-
KOH MOKeT CTONKHYTheH Ouomor, Ma § 34 mz1 3HaeMm, uro mo-
poroeag SHEPruf, BeNHUINHA KOTOPOH mapeupyeT ot 1 mo g
MICKTPOHBOMBY, MOMer 00eClevYuTh BPeMA KUZHE OT JoRell
COKYHIBL [0 NTECATKOB THICAY JET,

dmavenna othomenna W : kT, ynomanyTeie TaM 1us npu-
Mopa n pasHele 30; 50; 60, oGycraosrmsamor BPEMHA JKUSHI
0,1 cex, 16 Mecanee, 30000 mer, 4To Upn KOMHATHOH TeMITe-
paType COOTRETCTBYeT NMOPOTOBEIM 3HadeHuAM sueprmm 0,9;
1,5; 1,8 snekTpoHBOILT.

EnmEnna usMepeHHs SHOPIHE <2JMeKTPOHBOALTY YA0GHA
juiA duzuka, DOTOMY ITO OHA 0YeHEL HATISIHA, Hanpumgp, 1,8
MICKTPOHBOABTA 03HAYAET, UTO0 BHIEKTPOH, YCKODAOMBIH pas-
1OCTHI0 DOTOHOHANOB OKOMO 2 BOJBT, HMMeET Kak pas RoCTa~
T0'lUy10 SHeprnw, YTOGH BEIZBATH YNADOM HEPOXOR ofto
erPYKTYpEL B ApyTyo, ([las cpasHenma cramy, uro Gartapes
KapmMaRHOro GoHAPUKA MMeeT HAUPAMKEHHe J BOJBTA.)

Dra colpaKeHAA NeNAKT OOHATELIM TOT (QART, aro mao-
MeHIO0 H3SMeReHHe Koadurypaumud B OUpPefeNeHHol  acTh
Honeit MOJeKyaL!, NPOH3BENeHEHOe cHyvYalimoH Qayxryanmei
KOBATCIRECH SHeprEnm, MoKeT JeiicTRHTeNLHO GHITH MOCTA-
TONNO PCRKEM COBEITASM, YTOOH HCTONKOBLIBATBCH KAK CaMo-
npimonLaA MyTanes. FaxaM ofpasoM, ¢ OOMOMBE GPHH-
ol ERANTOBOH  MeXaHMKH MEI “OGLHCHHBM Hanbones
yviutnnreannylo  ocobeHEOCTD My'raunm—ocoﬁenaoc'rb,_ BIED-
Bue npuiekmyo saavaane ge Opmsa, a uMendo 1o, UTo 0HR
OKARMIMIOTCH CHAYKOOGPABHBIME H3MEHEHHAMH, MPOHCXORA-
npisy G0y UPOMEKYTOMHLIX COCTOSHHIE.
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486, Yc:(;ﬁ‘lm‘z'f; ¥¢raHoBHEB, UTO €CTECTBOHHAS TACTOTA
TeHOB, TPOIIERNINY 2 ; s
corocibenI 0TGOD MyTau‘un YBeIHUABAETCA WoJ AeHCTBE-
€M PasIUYHHX BHAOB HOBE3UPYIOMIEX
H3TyIeHUH, MOXHEO OBI0 G MpegmoTa-
raTh, 9TO BTa €CTECTBeHHAA TACTOTa MYTALMI ompeje’derca

PajgHOaRINEROCTRI0 AOUBLI H BO3HRYXA, 4 TAKKe UHTeHCHBHO- |

CTBI0 KOCMHYIECKOTO H3TyIeHNs.

OnrEake KOMMUecTBeHHOS CPABHEHAE ¢ Pe3yIbTATaMm Neii-
CTBHA PeHTTEHOBCKEX JiyYeil NOKAZBIBaeT, 9To ecTeCTBeEHOO
HaAydeHNe CIHNOIKOM cA1a00 B MOMKeT GBITh OTBETCTBeHHO TOJB-
KO 32 HeGONBLIIYI0 YACTh eCTeCTBeHHON TacTOTH MYTAIHOHHO-
To mponecca.

Ecn mam mpuxonnted oFBACHAT: PelKNe €CTECTREHAMS
MYTAUMH CEyHAHHEIME (IYKTyanEaMH TeIIOBOrO ABHIKeHHS,
TO M5l He NO/URHBE 0co0eHRO YIHBIATHCHA, 970 LlpHpona cyme-
fla UPOBECTH TOHKHIL BLIGOP MOPOTOBHIX 3HAYCHME >HepIHE,
Heo0XoJUMEIX, YT00B! clleqaTh MYTATHE DeJKHMH COOLITHIMH.
Ve panbille MBIl TPHILIE K BaKIIOYCHHI0, 9T0 TACTHIS MYTa-
unw Gsumm Omt maryGEb AAa bBomionnd. WanmeugyyMel, mnomy-
TAKIEAe TyTeM MYTAOUH TeHHEE KOAEQATYDALUE HelocTaTod-
HOlT ch’rofmuaocm, HMET MajJo IHAHCOB HA TO, YTOOB NX
€yABTPAPAAUKAABEOEY, GHICTPO MyTAPYIOINee NOTOMCTBO mpo-
CYIIeCTBOBATO 09eHL N0Jro. B mpomecce scTecTBeHHOTO0 0TH0-
pa Bag 6yAer 0cBOGOEAATECA OT HEX H, TAHHAM ofpasom, Ha-
RaIUBAThL YCTOWYHBEE TeHE!,

Y Hac, KOHEUHO, HOT OCHOBAHAN ORU-
AaTh, 9T0 MYTAHTEH, MOARIAKIIHECH B
BECTECPHMEHTAX II0 CKPEMMBAHHIO U OT-
GupacMere A H3YTeHUA MX MOTOMCTRA, Bee SYAYT DPOsABIATH
TAKYK) KO BBICOKYI0 ¢TalEIBHOCTH, HGO OHH eIje He OLITH
AMCOBITAHRIY, & €CHH i OBLIH, TO B AUEHX MONYyTALAAX O0Kasa-
ARCh OTBEPIEYTHIMHY N2-32 CIMIAKOM BHICOKOH MyTadens-
mocTH. Bo BeAKoM cnyuae HAC COBCeM HO YIUBIAET, UTo HEKO-
TOPHIe M3 STHX MYTAHTOB OOHADYKHBAIOT $ONee BEICORYI MY-
TﬁﬁeHbHOCTB, qeM HODMAaABHLIE ¢OIHKEEY ieHEL.

JTo laeT HAM BOBMOMKHOCTDH HDOBEDHTE

47. HEOrga MyTaHTHI
MeHee YETOHIHAER!

48, TomnepaTypa

PMACT Ha Hainy opMymTy MyraGeabHOCTH, KOTO-
HeycTOHYHELIe TeHb pasd HMeeT BHT

MenbIme, eM Wt

HA yeToHvHBLIe =t .

. (Hanomnmato, 170 ¢ — 510 BpeMs o;RUTAEEA MYTALEH © opo-
roM sEeprEn W.} Copammeaeteq, rak GyleTr MaMeHATLCH ¢ B
3ABHCHMOCTH OT TeMIepaTyprl. 1s npegsaymeit hopmyast ¢ xo-
polusM OpaAGIMReHNeM MH JTETKO HRXOLUM OTHOIIeHHe 3HaTe-
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HpA ¢ npn remmeparype 7 +10 K sHawemmio { mpm TeMmepa-
TYDPE T:_

framo o
t’!‘ ‘

[ockoNBERY MOKABATENL CTENEHE B 9Toll dopMyne oTpHIA-
TelleH, OTHOTIEHHE, eCTECTBOEH), OKa3BIBALTCA MeHbIIE eNHHH-
nr. Bpems oMHIAHHA YMeHBIIAETCA ¢ NOBHIZeRHOM TeMrepa-
TYPH, a MyTaGesnnoeTsh BospacTaer. Ho 210 MOKHO NpoBepuTS:
A MeHCTBATONLEO OBlI0 TpoBepeHo Ha mymie-Drosophila B
mpefieax TeMIEPATYpPHl, KOTODYIO BHIIeP/KHBAaeT 3T0 HACEKO-
Moe, Pesyaprar 0w Ha mepesiii B yameuTenpunM. Hus-
kasn MyTabelIbEOCTD AHKHX TEHOB O0TIETIHBO BO3pOCHda, 4 CpaB-
NHTEILHO 6BICOKER MYTabeabHocTs, HabAwIanmaaca ¥ HeKo-
TOPHIX Y3He MYTHPOBABIINX TeHOR, BooOnle He M3MEHANACH HIH
YOeNUIHRANACH HEeSHATATRIBHO, JTO KAR a3 o, Iero MLT OyKH-
7la6M IpU CPABHEHHH HANINX ABYX (HopMy, Boaniag BeJHINHA
W : kT, meobxogmman coriacso nepsoii gopmyle, urobsl cue-
aaTh ¢ GompmimM (YCTOHUMBHIH I'eH}, OGYCHOBNHBAET MAMYEY
ROUHUAEY OTHONMEHHA, BHYACIIEMOr0 o BTOpoit JopMye, TO .
0CTh, MHEAYE TOBOPH, ONpefelaeT CyLIecTReHHOe YBEeNHYCHHE
wyTaCenpHOCTH ¢ TOBHIIEHAeM TeMUEpATYPHl (HelCTBHTEND-
10¢ SHAYGHNE OTHOUIEHHA [e/KHT NPHOAHSHTEIBHO MEHIY
t/2 w 1/5). O6parusie peanyuAn (2 1 5) B ofKYHOH XxuMAdec-
Kot peakumy MH HaseBaeM Rosppuunentamu Baur-Todida.

49. Kauum ofpacom  OOPATHMOCSA Temeph K 4acToTe MyTallui

POHTIeHOECEOS nox BIRAHAEM PEATTeHOBCKOro H3ny-
naayueline EHISEEBaeT  yepnA. Ha ocHOBe HKCOEPMMEHTOB IO
MyTAumIo? CKPeNIABAHMI0 MBI NPHIIAH K BEIBORY,

TG, RO-TEPBHX (M3 MPAMOA 39BHCHMOCTH MYTAOHOHHOTO TeM-
iU OT RO3Bl), MYTAIlWi0 BHI3EIBAET HEKOTOPOe eNHHATHOE COo-
Gurue; BO-BTOPHX (H3 KOIWYMECTBCHHBIX AAHHEIX H W3 TOTO
(iwrn, ¥TO MYyTaUHOHHLIA TeMNO ompefenfercA olMIed mIoTHO-
LK HOHTH3ATTHNE B He 3ABHCHT OT NJIHHEL BO.IIHBI), aTo E,IIHHH‘{-_
nou cobpitThe JOMKHO OBITh HOEHARAMMEN WIH KARHM-TO ADY-
ruM nponeccom. YToOB! BBEI3BATH cHeHMPHUECKYIO MYTANHI,
Wror npoiecc ROMKEH NPOHCXONHTH BHYTPH ONpeAeieHHO-
ro ofyoMa pasmepom okoiio 10 ATOMBEIX pacoTOstHMN, B3ATHIX
0y, :

Cornacito HaileMy NpefcTaBleHOI0, 3HEPTHA [IA NPeolio-
Aenly NOTeNUAANBEOTO Oapbepa JAOMKHA OLITH NONyuUeHA B
H{MleCeo BTOT0 B3PEBOMOTNOGHOFO IpoHecca HOHH3AHHH HIL
noaGyscuenna, 1 waspBalc €ro B3pHIBOIMOLOOHEIM, IOTOMY WTO
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PHEDPTHA, 3ATPA9eHAAA B OJHOM aKT¢ HOHHSALEE (TOUYHEe, BTO-
PHYHEIM JeKTPOHOM, 00pAas0BAaBUIMMCA NPH B3amMoNeiicTBRH
H2NY9eHAA ¢ BEM[ECTROM), XOPOIIO M3BECTHA H CPABHHATEILHO
BellnKa: ofa paBHa 30 5JeKTPOHBONBTAM. :

Id7a sHEprEd MOKHA TPEBPATHATHCS B YPe3BHMAiing yCH-
JCHHOE TeNNoBGe IBHEHHEe BOKPYT TOUKH, re UPOH30Imed
B3PHIB, H PACHPOCTPAHATLCA OTCIOJa B (popMe «TemNoBoil BOI-
HEI}, TO €CTh ROJIALI HHTCHCOBHERIX Kodebamuii atromos. To, a1o
5Ta TEIIORAA BOTHA €Ie CIOCO0HA NepelaTh HeOOXOmHMY
poporoBy® smeprmo or 1 po 2 BIeKTPOHBONLT HA CpefaHmil
«pagmyc peiicremay — oxome 10 aToMERIX pacerogHmil, ABIA-
eTCA BHOXHE JOUYCTHMEIM, XOTA HenpemylesKmeHHLIi (H3IAK,
MOKeT OBITH, W NpeAckasas Obl HecKOABKO MeHLIIRI paguye
neiicTBRA,

Bo MBormx ¢ayvasx pesyabTaT B3pHIEa NpHEEleT HE K YIO-
PA/IOUEHHOMY HSOMEPHOMY TMepexofy, a K MOBPeXRIeHIN
XPOMOCOMBI — K IOBPORACHAIO, KOTOPO? CTaHeT CMeprelb-
HHM JJIA OPraHA3Ma, €CIH HCKYCHBIM CHpCIHHBAHHEM Yla-
JHTH HEMOBPEMIOAHOr0 HapTHepa (COOTBETCTBYRIIYID XpOMO-
coMy Broporo malopa) I 3aMeHATH ero NapTHEpoOM (XpoMoco-
MOH)}, 0 KOTOPOM HABeCTHO, 9T0 COOTBATCTBYIOHION FéH ¥ Hero
TaK:Ke BBISEIBaeT cMmeprexbHbiil adderr, Besycmopmo, pToOrO
HAJLO OFKMIATE, H 9T0 HeHCTBUTETbHO HAGTIONAeTCH.

lpyrue 0coGeHHOCTH, €CIH H HO MOTYT
50. Hx pamaBne 6BITE mpefCcKaBaBEH HA OCHOBE HpHBe-
He 3aBHCHT AeHHON BEHIIle KAPTHHLI, TO HX BCe IKe
0T CAMONPOHEIEQILHOR
MyTAGEIBHOCTR MoHe Jerko mouartk. Hampomep, me-
YCTOHYABEIE MYTaET B CpellHeM He
obHapy:RuBaeT GoXee BHICOROT0 MYTAUMOHHOTG TeMma moj
BANSHNEM DPOHTTEHOBCKOTO H3AYUCHHA, uyeM  yoToluHBRIL,
[loaromy ecnu ©npm BBphiBe BEgeNsAeTCA 9HEPrHA, paBHasA
30 smexTpOHBONBTAM, TO He nHMeeT (GOJBIIOTO sHadeHOA, Gy-
ger nu TpefyeMag MOPOTOBAsS SHEPTHA HEeMHOrHM 0oJbIIe
nAH HeMHOTHM MeHbB[De, crameM, 1 wuam 1—3 goasta.
: B mexoropoix caytasx nepexon mayda-
51, Ofparambie JU B TOM H [pYyroM HAIPABIeHMH, CKA-
MYTADHRA y
KM, OF «AHKOrO» TeHa K olpefeXeHrio-
MY MYTAHTHOMY reHY W oOpaTHO, 0T MYTAHTHOIO K JHKOMY.
B arHx caytasx ecrecTBeHHAS WACTOTA MyTAIEE HEHOrga mMod-
TH OfHA ¥ Ta K6, a HHOTHA BechMa paziaugma. Ha mepsrrif
BaDIAd, BTO OpPedcTABIALTCS CTPAHHLIM, HOTOMY YT0 IHOTEH-
LManbHEIL Gapeep, ROTODEIH HAKO MpeofodeTh, B 000HX Ciay-
9aAX, Ra3aIock Obl, OAUH M ToT e. Ho, KoHeuHo, TaKOe MONO-
MeHHe HEJb3d CINTATH 00A3aTeNbIEIM, TOTOMY 4TO OOTEH-
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. AUANBHHIA 6apbep nonmen na3meps

TLCH OT SHEPreTRIECKOTO

ypoBHA MCXOfHOM KOHQUIYPALHH, & 3T0T YPOBEHL MoKeT ObITD

PABIMIHBIM JUIA AAKOre # MyTAHTHOTO ICHOB (cm. pac, 17, rme
mudpa I Xapakrepusyer AUKUE TeH, & a 2 — MYTaHTHHIH, MEHb-
imag YCTOMYABOCTS KOTOPOTO uaoﬁpamaercﬂ Gonee KOPOTKOH

Koii
GTP%I u%n)om a myMaw, mojens Jlexn0pioka OCTATOMHO XOPO-
10 BEIEpIKABACT TPOBEDKY, W €6 HCHQIL30BAHMAG B paapHeR-
MIMX paccyKIeHHAX BUOJEE ONpaBAAHO.



VI. YnopsaoueHHOCTE,
HeyNOPATOYEHHOCTD
U 3HTPOIUA

Nec corpus mentem ad cogitandum nec
mens corpus ad motum, neque ad quie-

tem nec ad aliguid (si quid ;
determinare poqtest.( 7 est) aliud

Spinoza. Ethics, P, I, Prop. 2%,

52. Bamewarernmerii
ot Eonon Paspemnte MHo BepEyThea K Woctes-

uz mopean [leasopioxa HUM Ppasam § 44. TaM n ouirancsa 06D-
AICHUTE, 1UTC MOJCKYT
reHa cJeJiaJa BIOJHE HOIYCTHMBIM TO, YTO Myl;H;:Il;.}‘J:I‘aI?pH:I%OﬂIg;
TOYHO COOTBETCTBYST BEChMA CIOMHOMY H CHOHEPHICCKOMY
WIAHY DASBHTHA OPTAHH3MA H KAKHM-TO 00pasom CONep/KHT
lILI;aRTOPBI, _peanusyomue sror mias. Ho raxk om genaer sto?
Maa};cﬂ;e?pen'm OT MPeANONOKEeHEA K ReHCTBATENLROMY LOHH-
uMoneRynﬁpHaa Mogent [lemnfploka B ee coBepmerHo 0f-
mell opme He COREpKUT, BUANMO, HAMEKOB HMA TO, KAK Iefi-
CTBYeT HACJACACTBEHHOE BemecTeo. M B caMoMm mene ’a HO OFKH:
paw, 9rofer or dHankos B OGmiswaiioem Gymymenm ]!:[CII‘JIH GrTh
TOJLYTOHE] CROILKO-HEGYNb HOXPOGHLIE CBeXeHMA. Onpegenen-
HEI® YCHEXH B PMIeHHH 3Tl IPoCneMEI Yite ecTh, N, i1 yBe-
pPeH, 970 OHE ele OYAYT, Ho B obnacTm 6noxnmnn’ 0:3066HHO
B CRH3H ¢ €& ODPOHNKHOBONHEM B 0ONACTL dmanonor;m H reme-
THKH,

Hurakux geransHEIX NaHHEIX 0 GYERUHONAPORARDY reH-
BOTO MeXaHW3Ma HeJb3A M3BJIEYb U3 CTONL OBINEro OmHCaHMA
€T0 CTPYRTYPHI, KaKoe JaHO BHIme, J10 acHo. U TeMm He Me-
Bee, Kar 9T0 HH CTPAHHO, HMeeTca OfHO ofmee WpelcTaB/e-
HHe, BEITEKAONISC U3 HEro, M OHO-TO, NPH3HAKWCH, GRLIO equH-
CTBeHHOH OpHuHHOH, molynuBmieit MeHn Hanuc,.an 3Ty B
Gonpmyw KEury. v

Ha" 00Iell RAPTHHEL BACHEACTBeHHOTO BEINECTBA, HApPUCO-
sarHoli [leqnGpiokoM, clIegyer, 9To AeATeNLHOCTS m’nnofi Ma-

* HA Tells He MMKeT II
ofyRpaATE AYIIY K MLIICHAIO
. HA [yma
HO MOMET HO0YAEATH TN HE K NBAAGHAW, HH K MOKOD, Y K ggw«

mmbo Apyromy (ecln TOIBE -
- q.;TIl, o5 0 0CTh 9TO-REGYNL TaKoe), — CHEHOSA., DTH-
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Tepun, XoTA H OCHOBAHA Ha 3aKOHAX H3UKY, YCTAHOBICHHBIX
K BACTOAMIEMY BpeMeHH, HO, No-BHAAMOMY, HOXIWHALTCA [0
CHX MOp HeH3BECTHBIM APYTHM 3aKOHAM dusmrE, KOTOpEIS,
ONHAKO, KK TOTABKO OHH OYIyT OTKPBITHE, JNOJIHBI COCTABATE
TAKYI jHe He0TheMIEMYK YacTh arofl HAYKH, KaK H HepBEIe.

9ra MOBONBHO TOHKAA LENb PACCYKHO-

33. YnopamoMeNHOCTd, gy rpypAHa AN UOHHMAHHA, H BOC ITO-

OCHOEAHHAA

HA «yNOPAAOUEHHOCTH» clIeyomye CTPAHUNE]  HOCBIILEHEI

TOMy, 9TO6H CHEHATH e ACHOML Mpep-
BapHUTembHo, IPpyGo, HO He COBCceM HEBEPHO OHA MOMKET OBITD
H30MKeHa CAeLyoIuM o0pasoM.

B raase I Mbl YRABAJIHE, UT0 SAKOHBI (DH3MKHE, KK MBI AX
BHAeM, — 3T0 cTaTHCTHUeckue aakoHsl *. OHH CBASAHSI C €0
TeCTEBHHGH TCHIeHIMeld MaTepHi IepexofuTh K HEYIOpsHao-
YOHHOCTH.

Ho 9T065 IPEMUPHTH BEICORYIO YCTOHNTHBOCTH mocHrenei
HaCHeNCTBERHOCTH ¢ MX MANEIMI DasMepaMu ¥ ofoliTa TeH-
[CHINI K HeYNOPAZOYEHHOCTH, HAM MPUILIOCH m3obpect»
MOJeKyy — HeoOBITHO OONBIIYI0 MONEXydy, KoTopas Craia
oOpasroM pulcokopuddepeHIAPORAHHOE  YUOPAAOTHOCTH,
oxpamaeMoit BoMeSHON HATOIKOH KBAHTOBOH TEODHH. 3am0-
Ml CAYIafHOCTH He YMANLAKTCA STHUM ¢naobpeTeHEEM», HO
naMeRAeTcs X npoabrerne, MM3HK Xopomio 3HAET, 4T0 KIAC-
CUMECKNIe BAKOHH (UINKH SaMEHAIOTCS KBAHTOBOH TeopHed,
ocoBenEe MpH HA3KON TeMmepaType. JTOMY HMeeTCA MHOTO
npnMepos. JIWH3AE DNPENCTABIAETCA ONHHM H3 HHX, ocolbenHO
YTHBATEIbHEIM.

K usHL — TO VUOPAROTEHHOe H 3aKOHOMepHOe MOBeeHue
MATGPHE, 0CHOBAHHOR He TONLKO HA OJHOH TEHAEHUNWH Nepe-
XONUTH OT YIOPHAAOYEHEOCTH K HeYIOpPAROUEHHOCTH, HO M
GACTAYHO HA CYIIECTBOBAHHHU YIOPHAOYEHHOCTH, KOTOPAad
JOINTepIBaeTCA BCe BPEMS,

Jna ¢usnxa (1 TOIBKO AMA Hero) a Hamech MOACHHTD
CROKO TOUKY 3PeHHa TAKOMH CIOBAMHE: JRIBCH ODraHH3M Ipep-
CTABIMETCH MAKDOCKONHIECKOHi CHCTEMOH, JACTHIRO npubi-
snatonlefica B CBOMX WPOABICHUAX K WHCTO MEXaHHTSCROMY
(10 KOHTPACTY © TEPMOAMHAMUYSCKEM) HOBSCHHIO, X KOTO-
|)OMY CTpEMATOS BCe CHCTEMEL, KOTJA TEMIepaTypa npuban-
et K AOCONITHOMY HyIQ M MONCKYRADHAn HEYMOPARO-
NCITIOCTE CHAMAETCH.

* Takoe cOBEPIMCHHO 0flToe YTREPMUCHIE O 3aKOHAX ¢pusnkn, Bo3-
Mo, MORAKETCH BECLMa COMHHTENBHEBIM, HO ITRAYHHA 2TOTO Gynem‘
officniena B raase VI :
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Ho meduanry TpyaHo HoBeputh, 970 oOLITHEE 3aKOHE!

Pu3HKH, KoTOpble OH PacCMATPHBAST Kak obpaszell Hepymm-
MO TOTHOCTH, AOMAKHEl OCHOBBIBATBCA HA CTATHCTHIECKOH
TeHAGHIAN MATepMH OepeXoAHT: K HeyOOopAJ0YeHEHOCTHL
Taxue mpuMepH s IpEBen B rraee 1. Ofuny npuanMnooM sgech
ABIAETCA 3HAMCHHTRIA BTOpOH SaKOH TepMOFHHAMHKY (OpPHA-
IUI 3ATPONHH) W €ro ¢Toab Ke 3HAMEHHTO® CTATHCTHUCCKO®
ofocHoBaEMe, B § 54—58 g mONHITAICH KpAaTHO HSIOKHTH
IEPHHTHIT 2HTPOINH B OPHAOHEHAR K OCHOBHBIM OPOABICHUAM
JKHBOTO OPTAHM3MA, 3a0bIB Ha BpeMs BCe, YTO W3BECTHO O Xpo-
MOCOMAX, HACJAeACTBEHHOCTH H T. [
Yro aBaserca xapaxrepHOll ocofenmo-
cTeio mma3En? Horga MMl cumTaem Ma-
Teputo xusoii? Torga, xorma oma mpo-
FOIKALT 4JeNATE 4T0-AHG0», ABHTATLCH,
V4ACTBOBATE B 00MeHe BelecTB ¢ OKpY;Karolledl cpefoit m
T. I, — BCe 8T0 B TedeHune Gomee MIUTEHRHOTO OTPE3KA Bpe-
MeHH, 9eM, 00 HAUINM O'KHAAENAM, MOTVA BBl MeIaTh Heomy-
IeBlIeHHAA MaTepHa B HopoSHHX yciaosdax., Ecam Hemmpywie
CHCTEMY H3OJHPOBATE HIH DOMECTHTL B O,IIHOI}OI[HBIG YCOIOOBWA,
BCAKOS JABHJK¢HHe OORITHO OTemh CKODPO HpeKpamaeTca B pe-
3YALTATE PABAMYHOTO POJA TPEHHA; PASHOCTb HIEKTPHICCKHX
MIH XUMHYeCKHAX TOTeHIHAJOB BHIpABHEBAeTCA, BeiecTsa,
KOTOpble AMEIT TeHALELHI O0pA3IOBLIBATE XHMHGECKHE COe-
BHOeHHA, o6pasymnT HX, TeMOEPATYpa BEIDABHHBACTCH BCTeN-
CTBHE TeMIOOpPOBOMHOCTH, 3aTeM CHCTEMA B LEIOM VTACAET,
IpeBpallaeTca B MePTBYI MHePTHYI0 Mmaccy marepmu. JdocTm-
FAeTCH COCTOAHRNE, NMPH KOTOPOM He OPOHCXONHT HHKAKAX 3a-
MeTHEIX coOptTmii. Duank HABEIBAET BTO COCTOSHHE TepMOTU-
HAMUYCCKIM paAgHOgecueM, WIH COCTOAHHEM MaKCHMAJAbLHOf
BHTPOLAT. :

ITpaxrigeckn Taxoe cocrosnme 0OBIYAO TOCTHTASTCS BECH-
Ma ObicTpo. TeopeTEIeCKH 0YOHE ¥ACTO 910 COCTOSHOE OII8 He
HCTHHHOE paBHOBECHe, ellle He HeHCTBATENLHLIH MAaKCEMYM DH-
Tporral. OKOHYAaTeNbHOE YCTABOBICHHE DABHOBECHH THPOMCXO-
OHT oyenp MefieHHo. OHO MoOMeT HOTPefOBATE HECKOTLKUX
9acoB, meT, cToxeTHil... Ilpmeemem mpuMep, rorga mpmbIHKe-
HAe K PABHOBECHI) NPOHCXOTHT ECE YHE MOCTATOTHO OBICTPO,
Ecau craral, HamosHeHHLIH 9HCTO BOMOI, M Hpyroll, HATION-
HEeHHBIH MOACIamieHHod BOAOH, NOMECTHTP B IepMeTHICCKH
BAKPHITHIT AIMMK IpH DOCTOAHHOH TeMUEPATYDPE, TO CHATAJA
Kar OyAT0 HHUero ye MPONCXONAT, BOZHHKAGT BIICUATICHHE
noanero paesopeca. Ho depes JeHp CTAHOBHTCA 3AMETHEIM,
KAK JHcTag Boja BcaegcTsme Gojiee BBICOROTO JABJEHHA e ma-

54, /hABaa maTepus
usberaer mepexoga
K DPABHOBECHIO
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poB mOCTEMEHB0 HCHAPACTCE H KOHACHCHPYETCH Ha IOBEPYHO-
¢TH pacTBOpa caxapa; TMociHefHHI DepejHBaeTca Uepes Rpail
cTakara. TonsnKo mocime Toro KakK YECTAA BOJa TOXHOCTHIO
HC]IapHTC-H, caxap PABOOMEDHO pacnpe,[(emma o BLEMY HOC~
TYIHHOMY eMy obbeMmy.

3TH KOHEUHEI® BTANH NPUOIIHEHHA K PABHOBECHI) HUKOI-
ga He MOTYT 6LITI: NIpHAATHL 34 JHH3Hb, H MBI MOMWHEM Ope-
HeGpeub umm, fl yhnoMumaw 0 HHMX, 4TOGH orpajuTh ceds
oT OﬁBﬂﬂeHHH B HEeTOYHOCTIL

Hmenno nmotomy, 4T opraunsM nadera-
85. Tlwramme et GBICTpOro Mepexopa B HHEDPTHO® CO-
«OTPHIATEIEHOR
BRYPONHEI» CTOAHNE (PABHOBECHAY, OH H KameTcd

zarafiounniM. HacTomgpxo aara/[ouHbIM,
uro ¢ ApeBHEHMAX BpeMEH YeN0BeUeCKAR MHICAL JOMYCHANA
neiicTBre B opraHmsme ocooif, RaKkoH-To He (QuUaNYECKOH, a
CBePX'HECTECTBEHHOM caisi (vis viva, sETemexnda}.

Hax ;e ;xupoit opramusm Haleraer mepexofa K paBmoBe-
cmio? OTmeT mocTaToyHo TpocT; Guarogapda ToMy, UTO OH 11d-
TaeTcst, ABIMAT H (B ClIydae pacreHuit) accummuupyer. Dna
BCETO 3TOTO ecTh CTOIHANBHDLIN TepMHUH — MeTabomnsm. (I'pe-
ecKOe CHOBO LeTaPariewv ozmawaer obMen.) OGmen wero?
Ilepsonawaxsuo, 663 coMHEHHA, HOAPA3yMeBANCH OOMEH Be-
wecTs (mampnMep, MeTaGoamsM, no Hemernwu Stoffwechsel *).
Ilo mpecraBageTca HedeMOCTHO, YTOOL MIaBHBIM Obli AMEH-
no o0Med BemiecTs. Jli00oi aToM asora, KECAOGPOHA, CEPH
W T, fI. TAR e XOPOIH, KaK J06oit IPpYyrol aToM TOTO Ke HAe-
meirra, Yo e HocTuraercda mx 06MeHoM? OgHO BpeMs Halbe
MOGONBITCTBO YAOBASTBOPAMOCE YTBEeD:KIeHMeM, TT0 MLl IU-
raeMes sueprueii, B pecropanax HeKOTOPHIX CTPaH BEl MOIJH
(Ll HaBTH XapTOTRH-MeHI0, YHAa3LIBAKIINE NeHY KUKKOTo (aio-
Ma W comep:Kanme B HeM sHepruu (Kamopmit). Hedero # roso-
PHTE, UTO 3TO HEJeM0CTh, HGO BO B3POCIOM OPIaHA3Me COBepiKa-
uue SHEPTHU TAK 3Ke MOCTOSHHO, KAK M CORepKaHne MaTepun,
Hampas wagopns, KoHEYHO, MMeeT TY JKe IeHHOCTh, 4T H
noGag Apyrad, TOITOMY HENL3A HOHATH, YeMy MOMET IOMOUDL
HpocToil odMeH 3THX Kajdopui.

Yro e TOrga €OCTABAAET TO APATOLEHHO@ HEYTO, cofiep-
JKameeca B HANIOH MUMe, 9TO NMpPeJOXPAHACT HAC 0T CMepTA?
Ha a0 aerko orsetnth. Kasmpmit mpouece, AsneHUe, colLITHE
{manoBHTe ero, KAk XOTHTE), ROPOTe roBOpsA, Bee, UTO Tpome-
xopur & [Tpupope, o3Eagaer ypejHIeHue SHTPONMM B Tofl wa-
e Beeneunodt, rae sTo uMeer Mecro, Tar H xusol 0PrannaMm

* Dyrsaasao — o0Men mentecTs. — Hpux. nepes.
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HEIPEPHIBHO VBEIHYNBAET CEOK0 HTPOINIO, IIH, WHAYE, Mpo-
H3BOANT HOMOKUTEIBHYI0 SHTPOHHI0 M, TAXEM 0GpasoM, Mpi-
OAmKaeTCa K ONACHOMY COCTOSHMIO MAKCHMANBLHOMN BHTPODI,
mpefcraprAnmeMy cobolt cMepTs. On Moker MaboikaTs aTOTO
COCTOAHHEA, TO CCTh OCTABATHCA JHRHBEIM, TONBKO IOCTOSHHO
U3BACKASA U3 OKPYKANINEN ero cpeAs OTPHLATENBIYI0 JHTPO-
NHI), KOTOPAs HPefcTaBiAeT coboll HeqTo BechbMa HOIOMKATEIb-
" HOP, KaK MBI ceildac yBHimM. OTpmuaTeasHan SHTpPONHA —
8T0 TO, 4eM oprasusu muraercs. Mmm, wrofini sripasmte ato
Menee MapafoOKCANbHO, CYIECTBEHEO B MeTaboIH3Me TO, 4T0
OPraHHBMY YAAETCA OCBOGOMEATbCA OT BCEH TOH BHTPOMHH,
KOTODYH) OH BEIHYMJIGH NPOM3BOEHATE, HOKA KB,
' Pagpemnre cHawasa momuepKEyThH, uTO
3T0 He TYMAEHOE NpPefcTABICHHE HiH
naed, a HaMepuMan dOsUdecKamg BexH-
dHHA, COBEDINEHHO TAKAA i€, KAk AIHHA CTEREA, TeMIepa-
Typa. 0G0l TOYKE Teda, CKPHITAA TEII0Ta DIABIEHMs JAH-
HOTO HpHCTATIA HIH yAeNhHAg TeINIOEMROCTH JIGOTO Bele-
crea. [lpn Temmeparype abcommraoro Hyns (rpy6o — 273° C)
BRTpONHy mIG0To BemecTBa pasHa Hymo. Ecam BH  Gygere
MeIeHAO TIePEBOANTh BellecTRo B afoboe Apyroe cocTosHme
00paTEMEIME EeGOMBIIAME STATIAMHE (JaKe eCiy TpH 3T0M Be-
IMECTBO ASMEHNT CBOW (HUBHTECKYI0 HIM XMMUYECKYIO TpH-
polly, pacmajercs Ha fipe HAM (oXbINee GHemo YacTel c pas-
NETHEIMH (DEANISCKAMH AN XOMHIECKAMH XaPAKTeDPHCTHRA-
MH), TO DHTPONHA BO3PACTET HA BENHIHAY, KoTopag
OUpeneNAeTca melcHHeM KaOoH Manolt mopmuMm Tenja, 3a-
TPAYHBAEMOl BO BpeMa droil omepandu, Ha aScOIOTHEYIO TeM-
Heparypy, Opm RKOTOPOH 970 TOWIO 3aTPAvCHO, a BaTeM CYM-
MHDOBAHHEM BCeX Noay1eHEEIX Benmang. Hampmmep, xorma
BB pacIIaBAAeTe TECPAOE Telo, BHTPONHA BOapacTaeT Ha Be-
AMYAHY TENIOTH MIaBMeHASA, AeTeHEHON Ha TeMOEPATYDY IpH
TOUKe IUIaBjieHuA, Takum o0pasoM, BRI BHOHTe, WTO eJHHUIA
H3MeDeHM;I SHTPOUHH ecTh KAJOPHA HA Ipaayc (coBepIenHo
TaK jKe, RAK KANOpHsx eCTh €AHHHUIA W3MEpeHNHs Tellla WiId
CAHTHMETP eCTh eJMHHIX H3MEOPeHUS ANHHBI).

A npmeex sro cmemmannmoe ompemexe-
g'i'ag::::‘;cm“w“"e HHE A7A TOTo, YTOGH 0cBOGOAUTE SHTPO-
e OHI OT TOil a‘mocd:gpm TYMAHHOH 3a-

_ rafO4HOCTH, KOTOPOt €e 9acTo oKpy-
#awT. Iopasgo Gomee BaskHa ANA Hac CBASH SHTPOUHE CO
CTATHCTHIECKOH ROHICNIHeH YNOPAROTCHHOCTH H HEYIOpA-
AO9ETTHOCTA — cBABL, OTKPHITAA Bonsumanom m T'mGcom ma
OCHOBE JAHHEIX cTATHCTHueckoil gmauxm. Oma Tamske peager-
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56. Ito Takoe
~sHTpOMMA?

¢H TOYHOH KOMHYECTBEHHON CBASLIY M €0 MOMKHO BBIPA3SHTB
durponua = kig D,

rae & — Tak HasniBaeMman nocToAHHaa DBoapnmana, pasnan
3,2083-10—2* gasopuit na rpagyc Ueapcna; D — konnvecTren-
nag Mepa HEYNOPAAOYEEHOCTH ATOMOB B pPaccMaTPABaeMOM
teae. JlaTe TouHOe 00BACEEHHE BeMHIHHE [ B KPaTKHX W He-
CIOeLEAJBELIX TOPMUEHAX 1I0UTH HeBosmo:kuEO, Heymopamouen-
HOCTb, KOTOPYH0 OHA BHIDAMaeT, OTYACTH 3aKNKYAETCA B Tel-
JIOBOM JBH/KEHHH, OTYACTH B TOM, UTO ATOMEX M MOJERYJE
pasHOro COPTa CMEINHBAIOTCA WHCTO CAydYailHO BMECTO TOTO,
4TOGH OBITH MOJHOCTHI) pa3feleHSHIMHA, KAk B HeJaBHO DpH-
BeJICHHOM TpHMeDe MOJIGKYJbl ¢axapa H BOAR. YpaBmeHHne
BoxpoMaHa XOPONI0 MAMOCTpHpYeTca sTuM mpuMepow, [lo-
CTelleBHOe ¢paclpocTpaHeHue» caxapa 1o BeeMy o0bemy BoAbl
VBeNHUNBAaeT HeyMOPAACYeHHOCTh [, u mo3ToMy (IOCKONBKY
aorapugnm D Bospacraer ¢ yselludieHHEeM D) sospacraer M aH-
rponga, CoBepineRHo ACHO, YTO BCAKUE HPATOK Tenla H3BHE
YBOJAMIHBAET HHTeHCUBHOCTE TENIOBOroe XBHMKOHUA, TO €CTh,
uHave, ypenuumBaer D # TaKoM 0(pasoM TOBLINAET SHTPO-
nae, YTo 5TC HMEHHO TAR H €CcTh, 0CO0eHHO HATIAAHO IPOAB-
AZeTcs TOrma, KOTHa BH paciiaBisere KpHcramn, Ilpm srom
NapylIaeTeA HIAMHOe H YCTORYHBOE DACIONOMKEHHe ATOMOB
HIM MOTEKYJN ® KPUCTAIIHUSCKAf pPemeTHa UpPeBpallaercd B
IeTpepHBHAO MEHAKIEeCA ¢IydaiiHoe PACIpefeseHES ATOMOB.
Hsonmpopampan cMcTeMa HAW CHCTEMA B OZHOPOMHBIX YC-
aovuax (A HAIIOX DACCY/MACHAN ee Jydme yIATHBATE KAK
YACTh PACCMATPHBAEMON CHCTEMBI) YBONHIHBAET CBOK BHTPO-
muw ¥ Golee wan Memee OHCTpo mpubimKaercAd ¥ WHepT-
HOMY COCTOAHWIO MAKCHMalbHOH dHTpomum, My ysHaeM
Temephb B 9TOM OCHOBHOM 3akoHe (PH3HKN €CTECTBEHHOE CTpeM-
NeHHe MATepHH OPHOANKATBCA K XQO0TUUECKOMY COCTORHMIO,
ecl MBI He HNPEIATCTBYEM ITOMY. .
Kak B TepMHHAX CTATACTHIECKOH Teo-
PHH BHIPAIHTL T¥ YOHBHUTENLHYI) CIO-
4YTIOPATGISHHOCTI cOBHOCTL JRHBOrO OpraHHEMA, ¢ DOMO-
us oEpymawmeit MIBI0 KOTOPOHl OH 3a/IeP:KHBAST MEPEXON
cpoast H TBPMOIE!I.H&MHHGGI{OMY panuoaecmg
(emeprm)? Belme mur ckasanu: «OF NHTa8TCA OTPANATEALHON
pOTponmEeii», Kak Ob HpuBIeKan Ha cefa ee MOTOK, 9T00bl KOM-
HeNCHpOBaThE DTHM YBG.IIFITIGHHG JHTPOIHA, OpOUIBOTHMOS AM
I IPOTECCe JKAZEHE, M TAKHM obpazoM mOmmep:KUBaTh ceba Ha
NOCTOAHHEOM H NOCTATOMHO HH3KOM YPOBHE DHTPOOHM.
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8. Oprannsaina,
noggepRHRacMan
M3EACYCHHEM



Ecau I — mepa meynopaposenrocts, 10 ofpaTHyo Besn-
auRy 1/D MOKEO paccMATPHEATD RAK TPAMYI0 MDY YIOPALO-
uenHoctH, Ilockonbry morapudm 1/D ectb To ae, uro m orpn-
LATeNbHBIH Jdorapudm D, Mbl MOeM HANHCATh YpaBHORH®
Doapmmana taxum obpasom:

— (2urponna) = k lg (1] D).

Temepsr HeYRIIOMKEE BEIDANKEHNS OTPUYATLALHAR SRTpORUR
MOKHO 3aMOHNTL Oollee MBAMIBLIM: SHTPORUSR, 634ATAR € OTDU-
YATeALRBIM SHAKOM, €CTb caMa RO cebe Mepa YnopadoueHio-
eru. Taxmm oGpasom, cpepcTRBO, MpH MOMOIME KOTOPOTO Opra-
HASM nofep:uBaer cedn OOCTOAHAO HA FOCTATOUHO BRICOKOM
_¥POBHE YHopAROHUGHHOCTR {PABEOG HA JOCTATOYHO HAZKOM
ypoBHe BHTPOUMHE), B AeHCTBATEALHOCTA COCTOHT B HEIIPepLIB-
HOM H3BJeYeHHH YUOPAROYCHIOCTH U3 OKpY:alolugi ero cpe-
AL JTO BaKIIDUEHNe MeHee NAPANOKCAXbHO, 9eM KAKETCH Ha
neppeiid B3rasn. Ckopee, 0RO TpmBEAALHO. B camom peme, y
BEICIIMX SKHBOTHBIX MBI JOCTATOUHO XOpOIIO 3HaeM TOT BHI,
YHOPAROYeHHOCTH, KOTOPHIM OHE MHTAITCH, 3 HMEHHO: Rpaii-
HE XOPOLIO YHOPAMOUeHHOe COCTOAHHE MATepHN & Gojee uan
MeHee CROMRHBIX OPTAHHYECKUX COSJIAHCHEAX CIYXET UM 11H-
wel. Tlocme HemoMb3oBaH@A SKUBOTHHIE BO3BPAINAIOT HTH Be-
IMeCTBA B QUeHb MerpafEpoBanHoil ¢gopme, oAnako me Bmonus
flerpalHPOBAHHOM, TAK KAK HX eme MOTYT ynoTpebaarts pac-
TOHHAL. (Ang pacreHmil MOmMLIM HCTOTHHKOM <OTDPHUATEb-
HOH 9HTPONHM) ABIAETCA, ROHEUHO, CONHETHBIA cBer.)

VII. OcroBana Jam
JKH3HD
HA 3aKOHAX (U3MKHU?

St un hombre nunca se confradice,
serd porque nunca dice nada.
Miguel de Unamuno*

59. Hna B s10fi mocaepneit rmage A xXowy Noka-
OpraHH3IMA ' 8aTh, 9TO BCE H3BECTHOE HAM O CTPYK-
CIEAYET OXEHAATH "
MOREIX BAKOHOB Type JKHBGH MaTepUM 3ACTABJIACT OKHA-
[aTh, 4TO OeATeNBHOCTD JKIBOTO OpTa-
H3MA HeNb3f CBECTH K EPOABIGHAI OGLIYHEIX 3aKOHOB (E-
gakn. M #e moToMY, 4TO HMeeTCA KaKaA-EEOYIbL «HOBaA
cHNay maM uTO-1u00 ellie, YNPAaBIANINee NOBelieHEEM OT-
BeNLHLIX aTOMOB BHYTDH JKHMBOTO OpTaHH3Ma, a TOTOMY,
YTo ero CTPYETYPa OTAHYAEeTCA 0T BCETO H3YUEHBOTO HaMl
Ao cux mop 8 (uamzeckodt maboparopun. I'pybo romopa, ua-
JeHep, BHAROMEIT paHee TONBKO ¢ TAPOCHIOBLIME yCTaHOB-
KaMH, OCMOTpPEB BJIEKTpoMoTop, OyAZer roToB UDH3HATH, YTO
eMy ellle He NOHATHH OpUELUNEL ero paGorsl. O ofEapymur
Melb, KOTOPYI0O SHAeT 10 NPHMEHeHHI0 B KOTAaX H KOTOPYH
afieck nenoxssyor B popMe JIMHHOA-IpesAMHAON MpPOBONO-
I5W, HAMOTAHHOH Ha KATYIIRH; Re/e30, SHAKOMOO eMy 110 pHIa-
I4M H NapOBRIM IUIAHHAPAM, 8 3Aech BAllOJHAWIIee cepire-
pOHY KATYIIRH K3 MefHoll nposodoku. OH mpuier K sarnide-
0, 9T 9TO TA e Mefib M TO e JKefe3o, MONUHHAOMesca
TeM e BaropaM mpuponsl, m Gymer npas, Ho omnoro pasnm-
9HA B KOHCTPYKUUE GYAeT HE[OCTATOMHO, UTOOB ORHEATH €O+
BepmieRHO Jpyroro npmHHuOa paborti, OH He cTaHeT Dof0-
3peBaTh, 4TO 3MOKTPOMOTOP TPUBOAHTCA B ABIIKEHHE IYXOM,
TOABLKO MOTOMY, UTO €r0 MOMKHO BACTABHTEH BpalllaThea Ges
KOT/ZIa W Iapa HPOCTHiM IMOBOPOTOM BBIKTIOYATRIA,
PassepreiBaEEe cOOHITHI B HU3HEHHAOM
00. OGsop monomemnd  muyye opramusMa oGHADYKUBAeT YAD-
BUTEABHYI0 PETYIAPHOCTE M YHOPANO-
TeHHOCTE, He AMERDAX cefe PABEEIX CPeJH BCEPO, & T6M MEL
BCTpedaeMea B HEeOLYUIeBINeHHEIX mpeaMerax. OpraHuaM KoH-

% YenoBer HEKOTAA He npoTtuBopednt cole, ocAA o Boofie HAE-
IOrfa HHGEro He LoBOpHT, — METYaIL g YHaMYHO.
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TPOMUPYETCA B BHICHUEH CTeNeHM XOpomo YOOPAAOYEHHOH
TPYUIIOR aTOMOB, KOTOPAS COCTABJAET TOOBKO OUeHDL HEZHAUH-
TOALHYI0 YacTh o0meft Macce kampmolt mmerkm. Bomee Toro
HA OCHOBANHH COBRABINENCA ¥ HAG TOUKM 3PeHHs HA Mexannan;
MYyTAHUH MLl MPHXOAHM K 3aKNIOYEHHIO, YTo IepeMemeHue
BOETO JIMIIL HeMHOTHX ATOMOB BHYTPH IDYOOBL <«YIpaBIAI-
ITHX ATOMOBY» 3aPOALIIER0I KIOTKH JOCTATOYHO IS TOTO, FTO-
bl BLIZBATD BECLMA OIpeleleHHOC MIMEHeHHe Bacne,uc,men-
HEIX mpusEakos Gomsimoro maciTaba,

IT10, BepoATHO, Haubonee METEpeCHELe $arTH H3 TEX, KO-
TOpBIe HAYKA OTKPLINA B Bama AuH. M1 crrommEEl upﬂana'r’r, HX
B KOHI[g KOHIOE HO CTONR YiHe HEBOSMOKHBIMA. ¥ IMBHTCIE-
Hag CcmocoGHOCTh OpPraEm3Ma ROHIEHTPHPORATE HA cebe «Ho-
TOK DOpsnKa», usberas TakuM 06pasoM Mepexoma K ATOMHOMY
Xaocy, — CIOCOOHOCTh «ONTh YNOPANOYEHHOCTR» W3 MOAXONA-
ey cpepipt, NO-BHAHMOMY, CBA3AHA ¢ NPHCYTCTBEEM (AIIEPH-
OfI6CKHX TBEPABIX T€J» — XPOMOCOMEEIX Monekyn. Ilocaen-
Hhe, (e3 COMHOHHs, NpeACTABNAOT HAHBHCIIVIO CTeHeHB
YIOPAROIeHHOCTH Cpefiil M3BeCTHEIX HAM ACCOHHAIHN ATOMOB
(Gomee BEICOKYIO, ueM y OBKIYHEIX MepPHOTHICCKUX KpPHCTAK-
7OB) W3-3a TOH MHAABMEYANBHON POTH KAKOOTO ATOMA H K-
A0r0 pajuKana, KOTOPYIO OHH 3[eCh HIPAIOT.

. Hopowe rosopsa, Mbl BugumM, aTo cymecTByOmas YIOPAAO-
9eHEQCTE OPOABAAET ¢I0COOHOCTh HOMMePIABATE caMa cebg m
NPOH3BONUTh YHOPAAOUCHEHE ABICHHA. JTO BBYIET [0CTa-
TOYHO YOeAmTeNbHO, XOTA, CUHTAA BTO YOSMTEABHEIM, M He-
COMHEHHO HCXOAHEM H3 ARJACHHI, ONIPAIMEXCA HA AKTHBHOCTD

OpTaHU3IMOB. Hoa:rouy MOHET NOKA3ATHCH, YTO OONMygaeTces .

He9ITo nomoGHOe MOPOYHOMY KPYFY.

61, Ofsop moroHsenES Rax 081 To Eu G0, clenyeT choBa u
o D CHOBA LOAYEPKHYTH, 9TO [iA (DUIHKA
TAROE MONOARSEHE HeJd KaMHeTCH He TOThb-
KO HEBGDOATHEIM, HO H IPE3BLITANHO BOJHYIONUM, TOCKOMLRY
0HO He HMeeT IperiefenTta. Bompekn ofwumELIM npepmcrasie-
HHAM, PETyIsApHOE TeuenHe coGBITHH, YIpaBageMoe BAKCHAMHY
(pusuKRH, HHUKOI[a He GuIBaeT CIEACTBHEM OIHOI, XOpOmIo ymo-
PANCYCHAON TPYLIE] ATOMOR (MONSKYNEL), ecH, KOHEUHO, HTa
TPyIna aTOMOBR He IOBTOPAETCS OTPOMHOE THCIO pas, KAK B
OepHOMHIECKOM KpHCTANLIE, HIH KAK B AHIKOCTH, HJH, HAKO-
Hell, B Tase, KOTOPhle COCTOAT M3 OOMLIIOTO KOMHYeCTBA OIH-
HAKOBBIX MOJERYIL.
ulgamg KOP[ja XUMHK HMEeT [el0 ¢ oYeHEL CMOKHOH Moiexy-
JI0K In VItro, oH BCeTfa CTANKHBAETCA ¢ OFPOMHBIM ROIMUACT-
BOM ONHHAHOBBIX MOIeKYI. K HOM HpHAOHHMEL ero 3aKoHH,
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OH MOMET CKABATH BaM, BANDUMED, UTC Uepes MOHYTY HOCHC
Toro, KRAR HAYHETcA OHpefeeEHAS PearUud, TOJOBHHA BCEX

MONGKYJ IPOPEATTIPYeT, a Uepes3 ABE MIHYTHL 5T0 e MPOoH30i-

fer ¢ TpeMs weTBepTAME Momexyx. Ho Symer am ompepemen-

Hast MOMEKyIa {ecim NpeAloNoKUTh, 9TO BH MOKeTe 3a Heil

IPOCTeRHTE) HAXOMUTHCA CPeNE TeX, KOTOpBIe MPOpearnposa-

AH, WM cPelK TeX, KOTOPHE OCTANNCE HETPOHYTHIMH, STOTO OH

e mpeAcKaskeT. JTO BOMPOC THCTOH CAyIaiHOCTH.

Tl 370 HO TONBKO TeopeTHIecKoe paccy:xuenue, Maorga Mul
MoceM HaGmoNaTh CyAROY OTeNbHOH MANSHbRO IPYINLL aTO-
MOB WM Jajke efHEEYHOTO artoMa. Ho Bogxmil pas, rorpa ML
9TO JeIaeM, MBI BCTpeUIAeMCea ¢ IOXHOH HOYHOPAAOIeHIOCTRIO,
KOTOPAA TONLKO B CpefiHeM U3 GONBLIOrO MHCIA CyIaeB HpH-
BOJIT K BaKOHOMEDHOCTH,

Taxue mpEMeps! MH paccMartpuBaim B raase I, Bpoymos-
CROE ABIVKEHHE Manoil YacTHIH, BSBEICHHOM B MHIKOCTH, CO-
pepuIenHo Gecnopagouro. Ho ecim mogoOHEIX ¥acTHI[ MHOTO,
TO OHHM CBOMM XAOTHYHBIM JABIUKeHUEM JAKT HAUAJI0 3AKOHO-
MepHOMY Hponeccy Auddpyannm. ’

Pacoan efNHUYHOTO PafgHOAKTHBHOTC aTOMa NOAKAETCH
HAGHILEHNO (eT0 [BMReHNe BEHI3EIBAST BU[UMEIE BCILIMIKE
ra QuoopecnerTHOM sxpane). Ho ecam mmeerca eqmHMTHBIR
PAIEOAKTHBHEI ATOM, TO BEPOATHEIH LePHOJ| ero JKUIHH MEHEee
OTpejIeNteH, TeM CPOK KMSHE 3/I0POBOTO  BOPOOBA. Jeiicrea-
TeNbHO, B OTHOIICHHE BTOTO MEPHOJA MOSKHO CKABATH TOINLKO
TO, ITO BCe BPEMA, HOKA ATOM CYmecTBYeT (a aTe MOKeT Ipo-
IOIKATHCA TEICAIH J€T), BOPOATHOCT €TI0 pacuafa B clefyi-
LYo CeKYHMLY, BeJMKa OHA MIM Majia, 0CTARTCA Beerfia Toil sxe
caMoil. 3T0 oUeBHHOe OTCYTCTBMe WHINBHAYAJLHOH ompene-
JCHHOCTE TeM He MeHee MOJYHHASTCH TOYHOMY IKCIOHEHIIH-
anbHOMY BaKOHY pacmaga GONLIIOre KOAHYECTBa PAAHOAKTHB-
HHE ATOMOB OJHOTQ H TOTO e BHJA.

B Gmojorsn ME BCTpedaeMcs ¢ COBep-
RO HHHM Hojgoyennesm. EIMEHIRAR
FPYIIA aTOMOB, CYIIECTBYIOMAA TOABKO
B OF[HOM JK3CMINApE, BEI3EIBAET 3AKOHOMEpHBIE HBICHHA, KO-
TOpBIe HAXOAATCA B TECHOM CBASH Mekmy cobolf H ¢ OKpYKalo-
mel BEem=Eel cpefmoii. A cxasam — CYIMIECTBYOINAA TONBRO B
Of[HOM PK3eMIuApe, A0 B KOFIle KOHIOB MEI HMeeM IpHMEp
AfiTa H OOHOKIETOYHOTO OPTAHH3MA, JTC BePHO, YT0 HA MOCHe-
AYONHEX CTA{AAX DABBHTHA ¥ BEICIIMX OPTaHH3MOB KOJEIECT-
BO 9THX SKseMInApop yBenmdupaerca. Ho B rawroil CTeHeHH?
Uro-grbyne 10" y B3pocToro MIeRONHTABIIero, Kax A cebe
upeacraraal. Hy m uto el 9To TOALKO ONHA MWIFHONHASA

(]

62, Mopasareasmbrii
KOHTPACT



RONA TOTO KOMHYECTRA MONIERY, KOTOPO® CONMEPIKUTCH B OJIAOM
kybmaeckomM giofiMe BosAyxa. XOTA CPaBHETeABHO O GONBIILE,
HO BCO BMeCTe BTH TPYIINH aToMoB o0pasopane OH  TONLEO
KPOIeTRYIO Kalkmo jruprocta. I noemorpure, kaxum obpasom
oHH pacmpemenswTca. Hakmas KieTka gaetr OpHioT JHMb 0Of-
HOR U3 HHX (WM JBYM, eCIu MB GYNeM HMeTh B BHAY AWIIO-
mputo) . Ilockombky MBI BHaeM CHIY 9TOTO KPODIGUHOTO LEHT-
PaTbHOro ammapatra B H30IEPOBAHHON KIeTKe, He HaOMAHA-
10T 0 OHH HaM OTAeALHBI¢ IYIBRTHL YUDPABTAeHHH, pasbpocam-
HEI® [0 BCEMY OPraRUsMy H OCYIIECTBIAIINEE CBH3L MEIKLY
coboit Grarofapa ofmemy Ana BUX ROLY?

910, KOHETHO, (PAHTACTHYECKOE ONHCAHHe, MOMeT GHITS,
Gonee moxxomamiee moaTy, wem yueHomy. OfHako He HYMKHO
Q03TAYECKOr0 BOOGpaKeHH: A, HAl0 TOABKO SCHO M TPesBO Mo-
Pa3MBICANTS, 9TofH yacHuTh cebe, 9T0 BHeCh MB BeTpeaeMeA
. C ABIEHMAMHM, PeryAApHOe H BaKOHOMEPHOe PASBEPTHIBAHUO
KOTOPbIX ONPeENACTCH (MOXAHAIMOM», TOJHOCTHI) OTHHTAIG-
HIMMCA OT ¢MEXaHH3MA BepoATHoCTH» ¢ (asare. HGo ato
opocto HabmopaeMeli aRT, IT0 B KAKIOH KIeTKe PYROBOLA-
HIee HAYANO 3aKMI0UeHC B e]HEAYHON rpynme aToMOB, CYIIecT-
ByIIOedl TOILRO B ONHOM DK3OMINIAPE (WIH WHOTAA B ABYX),
i Taroi e daKT, 4TO OHO YUpABAAET COOLITHAMH, CayiKaliH-
mz ofpasnoM ynopamosesmocTd., Hafimem am Mel ynmeurens-
HEIM HAH COBEDINEHHO €CTECTBeHHBIM, TTO MANCHLKAS, HO BE-
COKOOPraHH30BAHHNAA UpPYUOA ATOMOB CHoCoOHA melcTBOBATE
TAaKEM 00PA30M, HOMNOIKEHHE OCTAETCA ONUHAKOBO GecmpeLe-
peRTHEM. OHO XapaxTepHO TONBRO Bia »KEBoM Marepun. Dm-
3HK O XUMHAK, UCCIeRys BHeMRMEBYID MATCPHIO, HUKOTAA HEe BCTPEe-
qanH (PeHOMEHOB, KOTOPHe HM TPAXOIIAOCH Obl WHTOPIpPOTH-
posarh dogobunim obpasom. Taroro cryuas eme me mabiona-
aW, B OO3TOMY Teopua He 0GbLACHAST €ro —— HAITA [PeKpacHan
CTATHCTHIECKAA TEOPHSA, KOTOPOH MEL CHPABCUINBG OPIHMINCE,
T&K KAK OHA OO3BOJHAA HAM 3AIMARNYTE 34 KY/IHCH H ¥YBAIETH,
4T0 MOryOIECTREHHBIA OOPAAOK TOYHEIX (PUIAYECKHX BAKOHOD
BOSHHKAST N3 ATOMHCH H ModeRyaspHOl ReynopamcaeHHEOCTYS
TeOpHs, OTKPLIBMIAA, 9T0 HanGomee Bakubri, ganboxee obuuit
B BCEOXBATBLIBAIOMIMI B3AKOH BOBPACTAHHA PHTPONHHE MOKeT
6uITh moHAT Ge3 CIeNHANBHOrO AONMYIIeHud, 6o SHTPONNA ~—
ITO caMa MONERYTAPHAA HeYIODARIOYEeHHOCTD.

63, Hea nytn YnopsnaouernocTs, nabinwaaeMas B paa-
BOZHHEHOBGHAA BEPTRIBAHUA JKH3HEHHBIX IIPOIECCOs,
YOOPARQUCAROSTR )

OpOUCTEKAET M3 DPATHIHLIX WCTOYHH-
ko8, OKa3spiBaetca, cymecTGY®OT ARa PasiHIHBIY ¢MOXaAH3-
Ma», KOTOPEG MOTYT UPOHIBOAHTh YOOPAJOYCHHARS ARIGHAL!
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cTaTuCTAUSCKAl MeXaHH3M, CO3FAIOIMMA «I0pAAOK -H3 Oecro-
pAIKa» U HOBEI MeXaHH3M, OPOH3BONALINI IOPANOK M3 MO~
panKas. Jlua HellpeIB3ATOTG yMa BTOPOfl OPHHUNI KaykeTca
Gojlee TpoOCTHM, Goliee BepoATHmM. Bes coMmeBHs, Taw OHO H
ecth. HMerHO W09TOMY (QuauKH OBLIH TOPAEL YCTaHOBJAEHUEM
Nepsoro NpHANUNA (TOPAAOK N3 GeclopAAKa), KotopoMy gax-
Tndeckn clepyer [Ipupoma ¥ KoTOpEIl ONHE JaeT 00hACHEHH®
OTPOMEOMY MHOMKECTBY HPHDPOIHBIX ABIEHHN 1, B IepBYIO ode-
peas, Hx HeoGpaTHMOCTH.

Ho MBI BHe MOMEM OHJATH, YTOOH ¢3aKOHE (PUSHKE®, 0C-
HOBAHHBI® HA ATOM NPHEHUMNE, OKAZAIHCEH NOCTATOYHBIME [
o0bsacHeHAn NOBEeHNa JKOBOH MATepHN, Hambojee YAUBH-
TeqbHBS 0COOCHHOCTH KOTOpol, BUAHMO, B BHATHTEbHOH cTe-
MeHE OCHOBAHH Ha NpPEALHIE «IOPANOR M3 Hopagka», BEl
pegn He craHeTe OMENATH , 9TO B4 COBEPIICHHO PASJIMYHBIX
MOXaEN3Ma MOTYT O0YCAOBATE OFHH H TOT e 3aK0H, KaK H He
GyIeTe o;KEHATH, YTO BAll KIIOY OT JBepH 00A3aTenbho Moffoil-
NeT K ABepH BAINEro COCeHa. : :

Hac ne gomas m0aToMy 00eCKypaRHBATE TPYAHOCTH 00b-
ACICHHA JKH3HH ¢ OpHRICYCHHEM OﬁbIKIIOBél’[HbIX JAR0MOB
Qmsuxu. Mo 5To uMeHmo TO, 1€ro CIEAYCT OKENATH, MOCXOMA
M3 HANIHX 3DANWf o0 CTpyKType »<HECH Marepun. Ms1 Bopane
ITPOATIONAraThb, YTO MNBaa MaTeprs HOAINHICTCHE HOBOMY THILY
Pusnuecrore zaxona. Mnu Mbl JOMKAE HassaTh ero Hedusm-
WML LM M, 'l'l‘OGI)I 1Y CHABATE: CB‘L‘,lefJHE]H‘leCRHM BﬂROHOM?

Her. I me aymaio storo. Hopmrit mpun-
4. Howmit upmigun——yppy _ hpg  pognunno (puandeckuii sa-
o YA PN KOH: 1a Mol B3rIAAO, 01 He d9TO HHOC,
Kot OMTL-Taky Opuin ksauroesoid treopun. Jaa o0bpacHe-
IIHg 2TOr0 MBI MOJIIIHLL OOUTH [eCKONBKO HAJLIIe B BBOCTH
yrouneHne (4T00H He CKAJATL — YAYUILCUHE) B HAHI® IPEK-
Hee YTBePIKIEHUe, 9To Bee (PH3MYECKHO SAKOUBI OCHOBAHEL Ha
CTATHCTUKE.

9Te yTBeDMOeBHe, NOBTOPAMINESCs CHOBa W CHOBA, He
MOIJIO HE [PHBECTH K OpOTHROpeYHic, HO0 fAeficTeATenpHO
AMEIOTCH ABJACHHA, OTNHYHTENLHBIe 0CO0CAHOCTH  KOTOPHIX
ABHo OCHOBAHBI Ha HPHEUKHIG «OOPANOK H3 HNOPAAKA» H BH-
gero, RURETCA, He HMeT o0mero co CTATHCTHKOH IR MO-
ACKYAADHOH HOYTOPANOIeHHOCTHIO,

ConHewHas CHCTeMa, [BHJKeHWe INIAHET CYIIECTBYIOT Gec-
komeudo pAapHo, Cospespgue, KoTopoe MH BHAEM, Halxo-
nAax JHOMH, JKUBNIAE BO BpeMeHa erHmeTcKHx nmpamuf. Horpa
GLIIE BRIYFCICHL AATH COMHOYHHIX 3aTMeHHl, HMeRmHX Me-
CTO MHOIO JeT Ha3aj, TO OKA3aJ0Ch, YT0 OHE COCTBOTCTBYIOT
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HOTODHUECKHM BANACAM, 8 B HOKOTODEIX CIYYAAX PesyABTATH
BRITHCICHUE DOCTYKIIH OCHOBAHHEM JUIA HCIDABICHHT XPo-
HOJOTHYECKOH 3aXucK. ITH pacdeThl OCHOBHBAJHCL HE HA CTa-
THCTHYE, & HCKIOTHTENBEO HA HhIOTOHOBCHOM 3aKOHE BCEMHAp-
HOTO TATOTOHHSA,

JPHKeHHe MaATHHRA XOPOINO OTPECYIHPOBAHKEIX 9YACOB
=R 0106010 MOFOGHOr0 MEXAHMNBMA, OUCBHIHO, TAKKS He HMe-
er unuero obmero co crarmeTaroil. Kopowe rosopa, Bce uncro
MeXAQHHYOCKHE ABIeHOd, IO-BHANMOMY, ABHO CAGNYIOT IPHH-
NIy «IOPANOK M3 NopafAkas. I ecnm MBI roBopmm «Mexamm-
YECKIE», TO 3TOT TePMHH Hafg0 IMOHMMATH B IIHPOKOM CMBICTE.
Pafora oueHR pacnpoCTpaHERHOTO BHAA YACOB, KAK BH 3HAe-
Te, OCHOBAHA HA PETYAAPHOM NpPHEMEe DIEKTPHYSCKHX M-
OYIBCOB.

fI moMB® HETepecHyw mebomemry paboty Mawca I[lnam-
Ka «JuHaAMUYTeCKHH M CTATHCTHISCKHEN THO 3axomEa» ¥, B Heii
OH TPOBOEHT TOYH(¢ TAKOS ke DABNUYNe, KaKoe ME 316ChH
AaZBANH SIOPAAKOM H3 HOPAJKAY H (IOPIRKOM m3 Geclo-
panxas, '

I{exs aT0it paGoTEl MOKA3aTh, KAK NATEPECHLIH CTATHCTEYE-
CKEfl THII BAKOHA, KOHTPOAHPYIOIOUH cOOHTHA GONBIIOre Mac-
wraba, crIajgWBaeTcA H2 AWHAMHAIECKHX 3AKOHOB, KOTOPME,
DO-BUAMMOMY, YHPABAZIOT cOOBITHAMM MAIOTO Macmraba —
B3aHMOfeficTBIEM eQWHMYHBIX ATOMOB W Moxexys. Ilocremumit
TELI 3aKOHA HIOCTPAPYETCA. MeXAHUYeCKOMH ABNSHHAMHA

Goxpiioro macmrada, KAk, HAOPEMEp, ABHMHEHH® OJIAHOT, qa-

COB MU T. I. .

Takum ofpa3oM, OKABHIBALTCA, YTO (HOBHIA NPHHIHIY ~—
OPHALMN «HOPANOK H3 MOPANKAY, KOTOPBIH ME IPOROZIIACHIIH
¢ OoMpImIoit TOPHECTBOHHOCTRIO B KavecTBe AeicTRATENBHOFO
RII0TA ¥ HOHMMAHHI) U3HH, COBCEM He HOB fAma  (HINKH.
Ilnams maske BoCCTABABANBAET €r0 OPUOpPHTET. MBI, KasReTCH,
TpEOAMKAEMCT K CMEXOTBOPHOMY BEIBOmY, OyATo GBI KXIOT K
NOHMEMAHUI) RHE3HE 38KII0YALTCA B TOM, 9TO 0HA WMEeT TaCTo
MeXAHNYECKHH XapaRTep W OCHOBAHA HA TPWHIEN® §IACOBOLO
MEXAHASMA» B TOM CMEICNe, KOTODHIt OpHAaeT HTOMY BhIpa-
senmio [lnank, o

JTOT BLIEOA He OpPENCTABAMETCH HeNensIM M, Ba Mof
B3TIIAJl, He COBCEM OILHOOUEH, XOTA ero K cle[yeT NPHAUMATH
¢ GONBLUIOH OCTOPOIKHOCTLID,

* Dynamische und statistische Gesetzmiissigkeit,
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65. Rpmxenne NapafiTe Tm@TENsHO IPOAHATHINPYEM
uacoR KBIMMeHHe PeaNbHRIX YAacOoB. ITO HE UH-

cTo MexaEmmuecknii (emoMen, Ymeto
MeXaHHYeCKHe 1ACH He HY;KEAXAC, Obl HH B IpPY/KHHAEe, HH B
2apofie. Pas Oylientnle B X0/, OHH ABArANHCH Opf 0eCHOHETHO.
Peanennle gace Ge3 OpyKUHBL OCTAOABJIHBANTCA IOCHE HE-
CKONMBKHX [BMMeHHH MAATHHKA, €ro MeXaHHuecKad DHEPIUA
MPeBpallaeTca B TeIno, A aT0 (eCKOHETHO CAOKHBIN, aTOMH-
cTHaeckHit mpomece. O0mee. EpeOcTapaeHne o HeM, KOTOPO®
CRIANBiBAeTCH Y (MSHKA, BRIHYMJAeT NPH3HATH, 910 ofpar-
I[BIfI HPOEQCC TAKKe BOOTHe BO3MOEKEH: YaCLI Ges prH{HRLI
MOTYT HEOHHJAHHC HA¥aTh ABATATHCA BCIENCTBHE 3ATPATH
TeTIoBOll 9HEPrME CBOHMX COOCTBeHHHIX 3Y04aThix RoJNec H
okpymatotei cpermsl. B sTom caysae dusmr gommen Opin Ot
CKA3aTh: WACH HMCOHITEIBAIOT MCKIHIHTEABEO WHTGHCHBHEIH
MmapoKcnsM GpoyHOBCKOTO JBHZKEHHA.

B raase 1 (§7) M= emgenm, 910 ¢ BechMa YYBCTBHTEIBEEI~
MH KPYTHJIBHBIMI BECaMu (37TeKTPOMETD HIH TaAbBAHOMETP)
TAKHe ABICHHA NPORCXOHAT Bee BpeMA. g wacoB aToro Gec-
KOEEYRO MAIOBEPORKTHO.

ByoeM nm MEI OTHOCATE JBHKEHNE TACOB ¥ THHAMATECKO- -
MY WIH CTATHCTHYeCKOMY THOY 3aKOHOMeDHBIX ABICHHI
{yvitorpotmaa smpakeHns [laaaxa), 3apUcHT oT Hamiedl TOUKO
aperin. Hasniag 9710 mpmkenne MMHAMITYECKAM, MBI 00palua-
OM BHUMANNG @A €r¢ DErYAAPHOCTH, KOTODAg MOMeT OHThH
ofecmenena cpaBOHTENbHO crmalofl mpy:KEHOM, MpeonoleBalo-
el HepHAYATEXBHBIE AADYINEHOS TEINOBOTO RBUJKOBHH, KO-
TOPHMHA MU MOeM mpemedpeus, Ho ecam MEI BCIOMHEM, YTO
fes mpyRWHEBT Yackl BCAeACTBME TPEHMA MHOCTENEHHO OCTAHO-
BATCHA, TO MOMMEM, 9TO BTOT MPOLECS MOsKeT OBITH HCTONKOBAH
TONLKO KAK CTATHACTHYECKOE ABJICHHE.

Kaxum GBI npakTHIECKH HE3HAUHTENRHEIM HE (BLIO TPEHHE
B HATpeBaHHE B 9acaX, Bce jie He MOKeT OHThH COMHeHHHd, 4TO
BTOpAA TOUKA 3PEHME, KOTopas He mpeHelperaer mmn, Goxee
OCHOBATENBHA, IAKE 6CIHE M HMEEeM Jef0 ¢ PeTyIAPHHIM OBI-
EHEEM 9ACOR, NPHUBOJMMLIX B HBmKeHHe Opy:KuHoil, 6o ne
CHeRYeT TYMATh, 9T0 ABIGKeHNS MeXAHH3IMA B CAMOM Jese IoJ-
HOCTBE) MCKAIOYAET CTATHCTHYIECKYIO CTOpOHY. Hpouecca.
Hernapas pusHYIeCcKAR KaPTHHA HE HCKIIOTAET TOTD, TT0 TAKe
TOYHO HAYLINe TACH MOryT Heo:RHJAaHHO NOBEpHYTH CBO® IBU-
HEHHe BCOATE H 3ABECTH CBOK COOCTBEHHYK HPY/HEHY 3a CUeT
[OTepH Temia OKpy/Kawimeit cpefofi. 310 cobuiTHe BCe Ke
HeMHOTHM MeHee BEpOsTHO, dYeM OPOYHOBCKHE IIapOKCHIM
OIg MaCOB, COBCEM HE WMEOIONX 34BOJHOIO MEeXaHH3MA,
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gg-x m;z uacogoro  IlapafiTe Temeps pPACCMOTPHM CO3JAB-
B KOHeHOM CETe IeeC MOMOMKEHHS. «IIpocroity caygai,
HMeer cTatmernuweernii HOTODPHIE Mbl HPOAHANU3HDOBANH, CILY-
XapagTep JRHT TUORYUBIM IPAMEPOM MHOTHX APY-
[UX, OO0 CYIMECTBY BCEX, KOTOPHE HA
HePBHIE B3TJIA; He HOMANAIOT MON HeiicTBHe BCEOXBATHIBAK-
Mero NpHUHIMNA MONeKynApHoli crarermrn. Yacer, cmemas-
HHe W3 peanbHON usmueckoil Marepuu (B oTamMyme 0T Boob-
pasKaeMbix), He OYAYT ¢PeAJBHLIM YACOBBHIM  MEXAHHIMOMY,
DIeMeHT CIyIAlBoCTH MoMeT OETh Gonee HEA MeHOe CHIReH:
BEPOATHOCTE TOTO, ITO TAachl HEORHTARHO NOHOYT M INOHAYT
cOBepIIeHHO HENPABHAbHO, MOKET GHITH GeCROHEYHO MANOM,
Ho B OcHOBe OHa Beerma Oymer. Tperue m TemmoBoe BAHAHHE
COLPOROMIAIOT Rae ABMKeHne HebecHBIX Tex. Tax, Bpamre-
HE¢ 3eMIN HOCTeNeHHO 3aMEIAAeTCA NPEANBHEIM TPeHHEM H
rMecTe ¢ »1aM JIyHa HOCTEIIHNG YOAIASTCA OT JeMIH, Yero He
CHYUMIOCE ORI, ecIEm OBl JeMag Obima coBeplIeRHO TBePALIM
BPAMAIHMCA MIAPOM. :
- Tem pe menee ocraercg ParToM, ITO (PeaJLHLIS YACOBBIO
MEXAHH3MBI? RCHO NPOABIAKNT BECHMA BEIPAKeHHbIE UYePTH
¢MOpAAKA H3 MOPAAKA», TO €¢Th TAKHE, KOTOpHe B3IBOJHOBA-
nu 6e1 HEsEKA, ecau: OB OH CTONKHYNCA ¢ HEMH B OpraHH3Me.
Kasterca BeposTHHIM, IT0 06a cIy9as B KOHIE KOHIOB HMEIOT
meuro obuee. (cTaetes PACCMOTDETh, B 96M 3aKII0TAETCA BTO
obIee i OEHOBPEMEHHO HOPASHTENEHOS Da3Indme, KOTODOe Je-
JaeT OPraHESM B KOHeYHOM cucre Oeclpele/[eHTHHIM,
Korpa sue gmsmgeckas cucTeMa — JIO-
Goil BEA accOMEANHH ATOMOB — CHENY-
eT «AMHAMHUECKOMY SaKOHY (B TOM 3HaUeHAM, KOTOpOe IpH-
jJasan eMmy 1l1amk) mam ofEApY)KHBAET «YEPTHL FACOBOTG Me-
xammsmas? Ha 370T BOompoc KBAHTOBAK TEOPHA HAeT KpaTKHE
oTBeT: OpH TeMmeparype adcomorrore Eyaa. IIpu npubnmice-
HHEE K 3ToH TeMIepaType MONCKYNAPHAA HeVIORANOYCHHOCTH
IePeCcTAeT BAHATH HA (DHSHIECKOe ABIACBHA. ITO OBINO, M-
AY UpounM, oDHAPYMEHO TPH ACCHETOBAHMM XHMHISCKHX pe-
aKupii B IHPOKHX TEMIOEPATYPHLIX IDARMHAX W IpH IociKe-
Iyollell IRCTPANONAOAH Pe3FABTATOR Ha (PARTHIECKH HeNO-
CTHHMYIC TeMIOPATYDY, PABEYID alCoMoTHOMY HYIO, 9T0 H
eCTh BHAMEHATHI TepMOGUHAMHTecKUil mpmEOEO Baxbrepa
Hepacra, #oropeiii mEOrAs, u He 0es OCHOBAHUSA, HA3HEBAIOT
TPETBUM BaHOHOM TepMOJHHAMEKH (OepBHIl — OpMEUND CO-
XpaHeHHA SHEPrHH, BTOPol — OPAHIHI SHTPOOHHE}.
HpamToBag Teopus fiaeT OGOCHOBAHHE OSMIHPHYSCHOMY
saxony Heprcra m mospomser oumpemenuTs, Kak OAHaKo pad-

67. Opemnun Hepucra
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Hag CHCTéMa NOMAKHA HOKORTH K abComoTHOMY HYMO, 1TOOH
BEIABHATL YEpPTH ¢THHAMAIeCKOrQ) IOBEACHAA, Hakan me TeM-
MepaTypa B KaXKAOM OTHENBHOM CNYYae HPAKTHIOCKH dKEHEA-
JeETHEa Hyan!

Tax BOT, He CAAYET AYMATH, 970 9TO NOIKHAA OHTL BORTIIA
oueHL HH3KAs TeMmeparypa. JlelicTBHTENIBEO, OTKPHTHE Hepz-
oTa GBUIO TOCKa3aH0 TenM (BAKTOM, 9TO ke IPH KOMHATHOR
TeMOoepatype SHTPORHA HIPALST VIHBATOMRPHO He3HATHTENNEHYIO
poiib BO MHOI'MX XUMUYECKOX PEARLIHAX. (Hauoyﬁm, 4T0 9H-
Tponusg ABAASTCA UPAMOH Mepofi MONGKYRAPHON Heymopanto-
QEHHOCTH, 4 OMEHHO ee JI0rapudMom.)

Jlns MaATHHKORHX YACOB KOMHATHAA

68, Maarsmpome TeMOepaTypa HPAKTHYECKH  SKBHBA-

gacsl GaKTHIBCEE

Raxogarea - 7eETHA HYXo. DTo IPHINHA TOTO, |TO
npe Hyaesoit oun paboTaioT «AuHAMHUecKHY. OnH
TeMIEPATY Pe GyEYT MpOAOIKATH MATH, eCi¥ HX OX-

AasgaTs (ROHETHO, NPH YCIOBMH, YTO yAJICHA cMa3Ka), HO
OCTAHOBATCS, €CIM HX HATDEBAThH BHIIIE KOMHATHOW TeMIepa-

TYpH, B60 B KOHIE KOHIOB OHH PaclIaBATCH.
To, wro Gymer CKasaHo HuKe, XO0TA B

69, Cxogcrso KajKeTea BechbMa TpHBHANbHBIM, HO, A
MeM Ly ACORBIM myMato, gocrarHeT Memm. Yach cnocob-
MeXaRHINON A QYHKIMOHHDOBATD <«IMHAMHETECKUY,

4 OpraHH3MOM
P TaK Kagk OHHI COCTOAT W3 TBeDABIX Tel,

JiopmMa KOTOPLIX YAE[KUBASTCHA rafTaep-10EJOHOBCKAMA CH-
AAME JOCTATOUIO WPoumo, ¥ToGe wslexaTp TEHNEHLUH Tel-
JloBOro ABIKEHRA K HAPYIICHOI0 MOPAAKA OpH oOpIqHOE TeM-
nepatype.

Temeps, A AyMal, Hafo HEMHOIO CJIOB, qTo0B onpene-
AUTh CXOACTBO ME;KJY YACOBLIM MeXaHHBMOM N OPTaBAIMOM,
Omo OpOCTO B HCKAKYRTENLHO CBOJUTCA K TOMY, 910 B 0CHO-
Be  MOCAGAHEro JeMHT TBCPJioe Telo - AEPUOINIeCcRAl
gpucTaMn, ofpasyomuli BacaeCTBeNHO® BeulecTso, He Hom-
KepielHOe BOSACHCTBHIO GecHOPANOYHOIO  TeIIOBOTO ASH-
BEeHHH,

Ho, nomxanyiicra, He CTapbTe MEe B BUOY, YTO A 6}rmo OBl
HA3LIBAK XPOMOCOMHBI® HETH «3y0naMi OpraHATecKO Manu-

. mEI®, Ho Kpaiimeli Mepe He Aenaiite oTOLO Ge3 CCHIIKA HA Te

rayGokne (UaMUeCKHe TEOPHH, BA KOTOPHIX OCHOBAHO CXOLCT-
po. IToToMy uT0, AelicTBHTENbLHO, He HYKHO Gonplmore Kpac-
gopeunsl, 9To0K HANOMHUTH QCHOBHOE Pasiiiie MEdiy HHMi
@ ODpaBlaTh A OOONOTHIECKOro CAy€as SUETETH — HOBRIM
u GecnpenemedTHHIL



HanGonee mopasurensmsiMm pasimumamnm ABNATCA, BO-
HePBHIX, ¢BoeoOpa3Hoe pachpefedenne «3y0mMOB» B MHOrORIe-
" TOYHOM OPTaHH3Me (s MOIY HAODOMHUTH HOCKOIBKO IIOOTHIEC-
Koe onucaHue § 62) o, BO-BTODHIX, T0, 9T0 OTMENBELI aylem —
aTo He rpydee wemosedeckoe mafeame, a npexpacHefimIAl me-

AeBp, KOTAA~INGO COBNAHHBI O MHIOCTH TOCHONHEH KBAHTO-
BOA MexagurH,
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