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JIIQJABIT BOJIBIIMAH I ATOMICTHUKA
(icTropmaHHIiA EKCKYPC)

MocranoBka Ta OOIPYHTYBAHHS AKTYAJILHOCTI
npodaemu. Knacwura (¢i3uka, TOYHHAIOYH 3 4YaciB
Herorona, pobmma crnpoOu OiTeII YW MCHII YCIIITHO
3BECTH BCI (i3MUHI ABHIIA OO MEXAHIYHHX PyXiB 1
B3aEMOXIH TBEPAMX 1 HEmoAUTPHHX aromiB. Lla
KOHIICTIIIST ATOMICTHKH TPOICHYBAJNA MPAKTHIHO O€3
3MiH Bix Jemokpita a0 kxinmg XIX cropivus. HeroToH

BBAKAB ATOMH MAJCHHKHMH TBEPAMMH HEHOMITbHUMHU
00’€KkTaMH, 3 SIKHX MOOYI0BAHA BCS MATEPis; BiH JOCHTH
TOYHO OIKCAB CHIH, SKi JIFOTh MK CHCTCMAMH
YACTHHOK, 34 JOMOMOTOI0 CTBOPEHOTO HHM K€
mudepeHmianbHOro YncneHHs. PiBHaHHA pyxy HbroToHa
CKIAmaroTh  ()YHAAMCHT  KJIACHYHOI  MCXAHIKH i
BBAKAIOTHCA TOYHHMH 3aKOHAMH, Y BiJIOBITHOCTI 3

© Inmphinpka K.C., KpacHoGokuit 10.M., 2018
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SIKUMH PYXalOThCA MATEPialbHI TOUKH. 3aBIIKH IIHOMY
HeroroHiBCHKAa MEXaHIKa 3aCTOCOBYBAlacid B HEOCCHIH
MEXaHili, I OMHCY PYXY PiAMH, KOJIWBaHb MPYKHUX
Tin Tomo. Hapemri, HaBiTH TEOpiA TEIIOTH Oyia
3BEACHA J0 MEXaHIKM, KOIH TEIUIOTY IOYajH
PO3TAIATH 4K CHCPTIF0 MOJCKYN, SKi 3TiHCHIOIOTH
CKJIAJHI KOJIMBAJIbHI PYXH.

[Iporte BUBUYCHHS 32 TONMOMOT OO PiBHIHE HBIOTOHA
BKpail HEPETYLIPHUX TPAEKTOPIH OKPEMHX MOJCKYI
BHABHJIOCH aOCOIOTHO OC3HAXIMHOI cmpaBoro. Taka
CHUTyallisl ICHyBaja A0 THX IpP, MOKH HE PO3IOYABCA
MPOLIEC 3aCTOCYBAHHS HMOBIPHICHUX METOJIB /IO OIHCY
CHCTEM, fKI CKIAJAOThCS 3 BCIHKOI KIJIBKOCTL
yacTHHOK. Ha TemepimHid 4ac 3acTOCYBaHHSA TEOpil
WMOBIPHOCTCH Vv TepMoauHaMimi a00 KBaHTOBIH
MEXaHill BHUIIIAAE€ TAKUM K& IPUPOAHHM, K 1
3aCTOCYBAHHA TU(PCPCHIIATFHIX PiBHAHD B ACTPOHOMII.
IMpore v XIX CT. CTAaTHCTHYHI MiAXOIH BHKIHKAIH Y
OirpmocTi (i3uKiB MOUYTTSI He3amoBodeHocTi. Ileprme
JoBeEeHHS MAaKCBEIIIOM 3aKOHY PO3IOILTY MOJICKYT 3a
MBUAKOCTSAMH  BOA4damocs  HOTO  CydacHHKAMH
HEIICPEKOHJIMBUM, OCKUIBKH Yy TIPOIECI JOBEACHHSA
JKOOHUM YHHOM HE BHKOPHCTOBYBAJHCS OyIb-sKi
XApPAKTEPUCTUKH a00 BIACTHBOCTI MOJIEKyd razy. Just
¢izuxie  XIX cr. 3arampHI  TeopeMH — HaOyBamm
MPABAOMOMIOHOCTI JHMINE yV TOMY BHIQAKY, SKIIO IX
MOKHA OYJI0 MiATBCPAWTH HA MPHUKIAAl X04da O OmHiel
MexaHiyHOI  Momenmi. ToMy  IITKOM — OPHPOJHO
NPEACTABUTH, IO HA IIOYAaTKy CBOEl HAYKOBOI
gisampHOCTI  bBonpboMan — HamaraBcs — JaTH  YHCTO
MEXaHIYHE MOSICHEHHS IPYTOT0 HAYaIa TEPMOANHAMIKH.

Are, TmTOCTIZOBHO CHOBIAYIOUH  aTOMIiCTHYHY
KOHIETIIIO OyJ0BH MaTepii, BIH BPEIITI CTAB OJHUM 13
TBOPIIB CTATUCTHYHOI (Pi3MKH 1 (i3MIHOI KIHCTHKH.

Anami3 ocTraHHIX AOCTiKeHsL 1 myQmaikamiii
moxo TBopyocti bompmmanma. Hacammepen Bapro
Big3HauuTH, WO iM s JIroasira bonpnmana i KOpoTKui
(KOHCTICKTHBHUIT) OHHC HOTr0 SKUTTEBOTO MNULIXY 1
HAYKOBOTO JOPOOKY MICTATh SK CHIHKIONCIHIHI
puganea [14, ¢. 523], Tak i moigauku [18, c. 45-46] #
CIOBHHKH [2, ¢.64], mo Bim3Hadae BombIMaHa SK
BUCHOTO 3i CBITOBHM iM sM. [TiqTBCPIKCHHAM LBOMY €
H cHoraam mpo HBOTO BHAATHUX BYCHHX-(i3HKIB
naypearis HoOemiBcbkoi mpemii [12; 19; 21]. LlikaBuit
Matepiaa mpo bonpnmana 1 QyHmaMeHTanpHI mpami B

ramy3i CTATUCTHYHOL $iz3uxn (3oxpema
CMOIyXOBCHKOTO) OynH OmyONIKOBAaHI Y FOBUICHHOMY
30IpHUKY  NpHCBAYCHOMY — 60-pivrir0  Bix  mHSI

HapokeHHa boasimana [15].

Mlomo cywyacHmx myOmikamii, T0, OC3YMOBHO,
BApPTO 3BCPHYTH YBATY HA 3HAYHHWH 00car iH(opmarmii
Mpo HAYKOBHH AOPoOOK BomprmMaHa B iCTOPHIHOMY
KOHTCKCTI, SKHH MICTHTh HABYAJbHHH IOCIOHHK
M.I yra i HIL ®opocrsanoi [20, ¢.87-98]. V¥V
HABYAJIHHOMY MOCIOHUKY M.I. Canmosoro 1
O.M. TpudoroBoi HaBoauTbCA (AKT PO3B A3AHHI
BoapuManroM BigoMoi v cTaTHCTHUHIN (Di3HI TIPOOIeMHA
«meMoHa Maxkceeriay Ta inmi gaui [10, ¢. 166-167].

Ha CYYaCHOMY K HAYKOBOMY piBHi
OOJIBIIMAHIBChKI TEOPETHUYHI CTATHCTHIHO-HMOBIPHICHI
MAXOAW [0 BHUBYCHHSI MOJCKYJLIPHOI KIHETHKH 1
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TCPMOAMHAMIKH 3HAXOMITH CBOE BITOOpaKCHHA ¥
3arajxbHUX Kypcax (pi3HKH IS BHIIMX 3aKJIAIiB OCBITH,
Hampukaazn [11, ¢. 287-313].

Axe B OipmocTi myOmnikamii mpo bonsnvana ado
30BCIM HE aKICHTYETHCS yBAra, a SIKIo Ii¢ i poOUTHCS,
TO AOCHTH MOOLKHO [6, ¢. 122-126], HA HOTO AUCKYCIAX
3 M. IInamkoM, Ha aHam3l 1 CHIBCTABICHHI
MCTOAQJIOTIYHIX TPHHIOHUINB 1 HAYKOBHX KOHICHINH
Bonprvana, Maxa 1 OcTBanbia CTOCOBHO CTPYKTYPHOL
OyaoBH wMarepii Ta HA TOMY, IO BHTOKOM HOTO
TCHIANPHUX BIAKPHTTIB Oyna TBEpAa MO3MIIS MIOTO
ATOMICTUYHHX OCHOB (DI3MIHOI KAPTHHH CBITY.

Mera crarri. Poskpurm BHecok Jlroxsira
BonpnMana B YTBEPMHKCHHS ATOMICTHYHOI KOHICHII
OyaoBn Marepii, (OPMYyBaHHA OCHOB CTAaTHCTHYHOL
MEXaHIKH 1 (pi3MIHOI KIHCTHKH.

Mertoan pgociaiukenHs. BueueHHA 1 aHam3
ICTOpPHYHHX (apXiBHHUX) HKEPEN I OPHTiHAIBHUX IPaIlh
JOCHITHAKIB >KUTTEBOTO IILIXY Ta HAYKOBOI CIIAJNIMHHI
Jlronsira bomsumana.

Bukiax ocHOBHOTO mMartepiany A0oCaiKeHHs. Y
1866 poui Oyma omyOaiKOBaHA JOKTOPCHKA AHCCPTALISL
Boapnmana «MexaHiuHHE 3MICT APYrOro Hadajaa
TCPMOIHHAMIKI .

Poxowm panime Knaysiyc Hanas ()eHOMEHOIOTIHHIH
TepMOAMHAMILI 3aBepmieHoi (OpPMH, BBIBIIM HOBY
(YHKIIO CTaHY earpomiro. [lizHime Kiaysiyc
VCBIIOMHB, [0 B OCHOBY TEOpPii TEIUIOBHX SIBUII
HECOOXiOHO TMOKIACTH JBa 3aKOHH, OJWH 3 SAKHX
BHIUTMBAE i3 EKBIBAJICHTHOCTI MEXAHIYHOI 1 TEMIOBOI

eHeprii, a aApyrmii — i3 HEOOXIZHOCTI TPOLECIB
MCPSTBOPCHHSA ~ TCIUNIOTH B MCXAHIYHY  PoOOTY.
ExciepuMeHTaIbHEM ~ OOIPYHTYBAHHAM  NEPIIOTO

3aKOHY CTaB 3HAMCHUTHI A0cmix KOy

Uepes HOBY (PYHKIIIO CTaHy — CHTPOMIO S —
TeMmrepaTypa cucteMu T moB’s3yBajacs 3 KUTbKICTIO
TCIUIOTH O(), OTPHMAHOK CHCTEMOK) 3a OOOPOTHHX
TIPOIIECIB, 00 =1dS . nm
HCOOOPOTHHX MPOILCCIB CIPABCITHBE CITiBBITHOMICHHS
y Burami HepiBHocti 8Q > 7dS (3a meoro 00 - ue

CINBBIIHOIIEHHAM

npupict Temtotn, a dS - mnoBHWE mu@epeHmiaT
CHTPOMii, TAKUM 4YHHOM TYT 1 — iHTErpyroumii
MHOXKHHK). Y (opMi OHX TBOX TBEPMKCHb Kmaysiyce i
c(hOopMyTFOBAB OPYI¢ HAYANO TCPMOIWMHAMIKH |4,
c. 127].

BonpivaH, HaMararO4MCh BIAIIYKATH Ti CHIIBHI
MCXaHIUHI TONOKCHHA, 13 AKHX MOXHA Oymo ©O
OTPHMATH OOIPYHTYBAHHA 3aKOHY CHTPOIII, CIOYATKY
3’ACYyBaB, SKUM YHHOM PO3IOIIIETHCA CHEPTI MK
MOJICKYJIAMH  Tija, fAKEC 3HAXOOWUTHCA B  CTaHi
TepMoAMHAMIYHOI  piBHOBarm. Lo  mpoOnemy,
c(hopMyIp0BaHY MaKCBEILTIOM U1 OKPEMOTO BHIIAJKY,
BonpIvaH BUPIIKEB y 3araqbHOMY BUTILIIIL.

I3 3aKkoHIB MEXaHIKM, V BIAMOBIAHOCTI 3 SIKHUMH
CHCPris CHCTCMH PO3MOILIAETHCH MK MOJICKYIAMH,
Bomapuman BHBIB PIBHAHHA Kapro-Knay3iyca
A :(T2 —Tl)Q/Tl, 34 KM BH3HAYANACA KUIBKICTB

TCIUIOTH, KA MOKE OYTH TNCPETBOPEHA B MEXaHIUHY
poboTy B 000POTHOMY IUKIIITHOMY MPOLECCI.
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VY 1872 poui y crarti «[lomanpimi IOCTIKECHHS P M
piBHOBaru Tra30BHX MOJEKYT» DOIbIIMAH BHBIB CBOE B wolow!...,w !

3HAMCHUTC KIHETHYHE PIBHAHHA. Y IIH K€ CTATTi BiH
noOyayBas /7-(DyHKIIFO, apTyMEHTH SIKOI 3aJeXaTh Bl
YHCTIa MOJICKYJL, SIKI 3HAXOAATHCS B TOMY UM TOMY CTaHi,
H-(QyHK1ist nocsira€ MiHIMAJIBHOTO 3HAYCHHSI Y CTaHi
piBHOBarM 1 HaA 1IiH migcraBi Oylda OTOTOXKHEHA
Bonprvanom 3 eHrpomiero. BenmmumHa miei  (yHKIil
BH3HAYAE Mipy BIAXWICHHA BiJ  CTAaTHCTHYHOL
piBHOBaru. bombiMaH 10BiB, IO 33 BHKOHAHHSI
TIPUIYIICHHS PO MOJICKYJLIPHAHN «Oe3mam» [H-QyHKisg
3MIHIOETBCS IIHIIE B OJHOMY HAmNpsMi, TOOTO BOHA
HCOOOPOTHA.

Beemenns [H-(QyHKOIi TITI0 B OCHOBY TaK 3BAHOL
«H-teopemMu  bompnMana», fgKka cTajxa OJHHUM 3
OCHOBHHX IOJOKEHb (DI3MYHOI KIHETHKH. 3T1THO 3 LIEFO
TCOPEMOIO, ICHyE aesfka (yHkmis [/ KoopamHAT 1
IMITyIbCIB YACTHHOK, KA OJHO3HAYHO XAPaKTCPH3YE
CTaH 3aMKHYTOi MAaKPOCKONIYHOI CHCTEMH, 1 sKa
MOHOTOHHO CIIQJA€ 3 4acOM 32 HEOOOPOTHHX MPOLECIB
Ta 3AIMIIAETHCA MOCTIHHOIO y PIBHOBAYKHOMY CTaHi:
(dH /dt)< 0. Bemuauna [ mpomopuiiina eHTpomii .S,

BITIH 3 TPOTHICKHHM 3HAKOM. ToOTo, eHTpomis S
MOKC JIMINC 3POCTATH, ab0 3aTHIIATHCA HE3MIHHOK):
(dS /dt)z 0. Takmm umHOM, [I-TcopemMa  mana

TOSICHEHHS 3 MOJICKYJLSIPHO-KIHETHYHOI TOYKH 30Dy,
BCTAHOBJICHOMY TCPMOJHHAMIKOIO (DAKTy 3pOCTAHHI
CHTPOTIIi 3 YaCOM 32 HCOOOPOTHHX MPOLCCIB.

BoapnMaH mokasae, MmO CHTpomisA S € MIiporo
HMOBIPHOCTI TIepeOYBaHHS CHCTEMH y JAHOMY CTaHi.
3meHmenHs /1 (1 3pocTaHHsA S) O3HAYAE, MIO CHCTEMA
HAMATA€THCS MEPEHTH 13 MEHII HMOBIPHOTO y OLmbId
HMOBIPHUIT CTaH.

VY 1877 poui B podoTi «/JIo mUTAaHHSA PO 3B’ SI30K
JPYTOTO 3aKOHY MEXaHIYHOI TEOpii TEIUIOTH 3 TEOPiErO
HMOBipHOCTEH» BOTBIIMAH CIIBCTABUB Pi3HI VSBIIOBAHI
pO3MOniaH MOJCKYN V Ta3l 3 ix HmosipHicTIO. HoBHI
meron boxpnMana momaras y mpsSMOMY IAPAXYHKY
Yhclaa  PI3HUX  CHOCO0iB, SKAMH MOXe OyTH
peamizoBaHMH JAaHWH  PO3MOAIT 32  JOMOMOTOO
koMmOiHaTOpukH. [IOBHUIT OMHC MOJCKYJIPHOTO CTaHY,
abo «koMIUIekcii», 3a TepMmiHONOri€r0 bonpmmana,
BHMAraB 3HAHHS CHCPTil KOXKHOI OKpeMoi MostekymH [1].

3 ICTOPUYHOI TOUKHU 30py HAJ3BHYAHHO I[IKABHM €
(axr BucyHeHHs bonpmmanoM y milf poOoTi TimoTesH,
IO MOJICKYJIa Ta3y MOKE HaOyBaTH a00 BTPAYATH JIHINC
JUCKPETHI TOPINi CHeprii, SKi KpaTHI LiIAM YHCIAM
mestkoi  HammeHmoi  mopmii  emeprii e, «Ilepexn
3ITKHEHHSIM, mume bombiMaH, — KOKHA 3 JBOX
MOJICKYT, AKi CTHKAIOTHCA, MAIOTh KUBY CHIy 0, a00 &,
abo 2¢ 1 1.4. ... a00 re 1 BHACHIOK SKOiCh NMPUYUHH
Oyzne BiAOyBaTHCS Te, M0 IICHA CIIBYJAApy HIKOIH
JKOJHA 3 IHX MOJICKYJ He HAOYBA€E KUBOI CHITH, AKa O HE
MICTHIIACS B ILOMY PAIY».

MonekypHUL  pO3MOALL,

Wo,Wi,eet, W

Je BKa3aHI 4YHCIA

, (W, — 4ACI0 MONCKYN, fAKi MAKOTh

CHEPTIFO 7€, 7 — WIIC YACIO; € — ACAKS MAJC 3HAYCHHS
CHEprii), MOXKC PCATi30BYBATHCSA JOCAKHM HHCIIOM
Pi3HEX KOMIUICKCiH. Lle uncimo P maeTbCsa BUPA3OM:
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e N — 3arajIbHE YHCI0 MOJIEKYJI.
N=w,+w +w,+...+w,,
a 3arajgpHA CHEPTiA AOPIBHIOE!
E=6&w +2ew, +3ew, +... .
Bomprivan 3aMpOTIOHYBAB BBAXKATH P
TIPOTIOPIIHHIM HMOBIPHOCTI posmoxiny. Bemmimsaa P
HOCHTh HA3BY CTAaTHCTHYHOI BarW MaKpOCTaHy: BCi P
MIKpPOCTAHIB BiAMOBITAIOTH OTHOMY MAKPOCTAHY Ta3y.
Jlorapupmyroun BHpa3 And  WMOBIpHOCTI i
3HAXOIMYM MAKCHMYM Ii€i morapudmivnoi QyHKOii 3a
yMmoBH cramocti N i FE, Bojxpoman npuxomumTts A0
BIZOMOTO Temep posnoainy Makcsema-bonpnmana,
KA BHABUBCA, TAKHM YHHOM, HAWOLNMBII HMOBipHHM
PO3MOALIOM.
VY BIAMOBITHOCTI 3 OOYHCICHHAM MMOBipHOCTCH
HAHOLMbIn WMOBIPHUM Oyzae TOH pO3MOILN, I SIKOTO
BCJIMYHHA P — N!/(WO!,WI' W, !) Oye MaKCHMATBHORO.

To# (axr, mo micas mepeTBOPSHHA (32 (HOPMYTIO
Cripiniara) Bonapman OTpUMAaB BHpA3
log P == w, Inw,const - SKHH 3 TOYHICTIO JO CTAJIOrO
MHOKHHKA CIIBIMAAA€ 3 OTpuUMaHUM v 1872 p. BHpa3oMm
o H-yskmii 77 = > flog f - AO3BOTHB bonsumany

3B’ S3aTH CHTPOMIKO 3 HIMOBIPHICTIO CTAHY.

BigHOCHO TPOCTE MOBCACHHA 1 MPOCTHH TOYHHH
BHPA3 CIBBITHOIICHHA MIXK CHTPOIIEI0 1 HMOBIPHICTIO
orpumas Ilmank. Came B mosHaueHnsax [lmamka me
CHiBBITHOIICHHS (SKE TEMEP MAKe Y BCIX MIPYIHHKAX
3 (¢i3ukn HazmBaroTh (opMynor bomprMana) Mae
BHTILI;

S=klnw,
ge S — eHrpomis, J/ — TepMOIMHAMIYHA HWMOBIPHICTH
cTaHy cumcTeMH, K — cTama, fKy BBiB i BH3HAYHB ii
yhceNpbHEe 3HAYeHHSA IlmaHk i1 Ha yects bonpmmana
Ha3BaB Horo iM s [11, ¢. 310; 16, ¢. 168-171].

[Moni6HO 10 BCTAHOBICHOTO MAKCBEIIOM 3aKOHY
o3IOy MOJICKY T 3a IOBHIKOCTSIMH,
(byumamenranere cruiBBimsomenHs S =kInl, sixe €
OCHOBOIO CTATHUCTHYHOI MEXaHiKW, OyJI0 OTpHMaHE
OUIIXOM ~ TOETHAHHS ~ TOCIHITOBHO  CIIOBITYBaHIH
ATOMICTHYHIH KOHICHIIi 1 3aCTOCYBAHHIO MCTOMIB
Teopii HMOBIpHOCTCH 1m0 aHATW3y CHCTEM, SKi
CKJIAJAFOTHCA 3 BEIUKOTO YHCIIA YACTHHOK.

BcraHOBIGHHST 3B'A3KYy MDK  CHTPOIIED 1
WMOBIpHICTIO, 3a cmoBamu Jlaye, € BCPIIHHOKO
TBOPYOCTI bompIiMana i ogHe 3 HAUTTHOIMNX AOCATHCHB
Bei€i (¢izuku. lle CmiBBITHOIMCHHA MIiCTHTH HAHOiIBII
rMOOKE BHU3HAYCHHS (DYHAAMEHTANBHOTO ITOHATTA
EHTPOTIIi.

OOrpyHTYBaHHA  CHTpOmi HA  PO3PAXYHKY
HMOBIPHOCTI 4acTO 3aCTOCOBYBAaB EHHIITCHH, SKUH
HA3WBaB HOTO «IpHHIUIIOM bormpiMaHa» 1 BBaXkas, HIO
3aBIJKH CTBOPCHHIO LHMX IOHATH BONBIIMAaH MPOKIaB
IUIIX KBAHTOBIH TCOPii.

VY 1897 poui [11aHK, OCHOBHOIO iAc€r0 SIKOTO OyIa
izes mpo abCOMIOTHHH CMHCA  TCPMOIHHAMIYHOL
EHTPOIi 1 SIKHH MPOTATOM BCBOTO CBOTO KUTTS 3aHMaB
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PI3KY TO3HLIF0 TO BiAHOICHHIO X0 ATOMICTHKH 1 | AKa Oyna BIIITOB1 THOO IEBHII eHeprii
O0JIBIIMAHIBCHKOTO HMOBIPHICHOTO TPAKTYBAHHS | MOHOXPOMATHYHHMX PE30HATOPIB, TIIOTIM CHTPOIIIO

EHTPOIi, BUPIIIHB MPOJECMOHCTPYBATH ILTITHICTh CBOTO
MAXOMy HA TPHKIAZl BHBYUCHHSI BUIPOMIHFOBAHHSI
a0COIFOTHO YOPHOTO Tija.

Bimomo, mo, «He 6avaun iHmOTo mULIXY», [1maHk

SMymICHHH  OyB  BHKOPHUCTATH  CIiBBITHOIICHHSI
Bomprvana, ke 3B’S3YBANO CHTPOINIO CHCTEMH 3
WMOBIpHICTIO i1 craHy, 1 3po3ymiB, MmO WiAXIiT
Boapnmara Oy HCOOXigHWH AT  TOSCHCHHS

KBAHTOBOTO XapakTepy BHMPOMiHIOBAHHA. [1maHk cras
BIJOMHH SIK aBTOP TEOPii KBAHTIB, M1 CTBOPEHHS SIKOI
BiH 3aCTOCYBaB ()YHIAMECHTAIBHY I7CI0 CBOTO TaBHHOTO
OITOHCHTA.

Hi I'lnmank, wi Max He cnpuiManIn CTaTHCTHIHOL
IHTEpIpeTanii Jpyroro Havama TepMoauHAMIKH. Max
3aBKau OYB KPUTHYHO HAJAIITOBAHHH IO BiTHOIICHHIO
JO HMOBIPHICHOTO TJIyMadeHHS JAPYroro Hadaia
TepMoanHaMikn bomervanom. Y 1896 pomwi v mparmi
«Teopii TemmoTm» Max nucas: «MexXaHIYHA KOHIICIIIIISA
JPYTOro 3aKOHYy, SKAa OCHOBAHA HA BIAMIHHOCTAX
VIOPSAKOBAHOTO 1  HEYNOPSAKOBAHOTO  PyXiB 1
BCTAHOBJICHHSI TMAPAJICTI3My MI’K 3POCTAHHAM CHTPOTIII 1
3pOCTAHHAM  HEYNOPSIIKOBAHOCTI  PYXY, 3JA€EThCA
JOCTaTHbO IITYYHOIO» [7, . 364]. Max BBa’kaB aTOMH
IITYIHUMH, «MyIpYBaJTbHAMID) KOHCTPYKIISIMH.
«{iHHICTh IMX MOHATH ATA CICHIATBHUX, OOMCIKCHHX
LiJICH HE3amepevHa, — MHCAB BiH. — BOHH 32 THMIAIOTECS
CKOHOMIYHHM OIMHUCOM CHMBOJIIMHOTO JOCHIAY. AJc MH
HC MAaeMO TMpaBa OYIKYBATH BiA HHX, fAK 1 BIiJ
anreOpalyHuX CHMBOIIB, OyAb-40T0 O1BINOTO, HIK MH
BKJIQJIH B HUX ...» [8, c. 1589].

Icropukm ¢izuku y mpamsix, MPUCBIMCHUX aHATIRY
CITIBBIIHOILIEHHS METOMOJIOTIYHHX KOHIEMIIH
Makcsenna, boasimana i Maxa, BiaMivaroTh, mo Max
OyB HECHPOMO)KHHH BH3HATH BHPIINAIGHUH KpOK,
3pobneHuit BoNbIIMAHOM Yy HampsAMKY BIIMOBH BiJ
(peHOMEHOIOTIYHOI EHTPOMIi 1 YBEICHHSI HMOBIPHICHOTO
ii TpaxtyBaHHia. fkmo 11 bompomana 4yTTEBO
HAIIOBHCHUH BHYTPIMMHIA 00pa3 (aTtomiB) OyB THM
MIIPYHTSIM, 0€3 SKOTO HE MOTJIO OYTH 3BCACHC APYTC
HAYaJg0 TEPMOAMHAMIKM JO0 CTYNCHSI PEANbHOTO
TMPHUHIHITY, TO 11 Maxa 3 HOTO «IPHHIMITIOM SKOHOMIT
MHCIICHHS» YBEICHHSI HOBOI CYTHOCTI — «HMOBIPHOCTI»
— Oym0 ramOOKO UyKHUM MIOAO HOTO METOHOJOTIi |3,

c. 99].
ITmank 3MIHHB CBOE BITHOIICHHS bi (0]
OOMBIMAHIBCBKOI ~ CTATHCTHYHOI  MEXAHIKM  IMCIA

Juckycii 3 bompimManoM momo mpodieM HEOOOPOTHOCTI
BHIIPOMIHIOBAHH. BuBUaroum mpodieMy po3mOAiLTy
CHEprii y CHOCKTPI BHNPOMIHIOBAHHSI AaOCOJFOTHO
yopHOoro Ttina, [ImaHk BHpIMMB 3acTOCYBAaTH IIPH
JOCHIJKCHHI ~ pIBHOBAaTM MUK~ PEYOBHHOKO 1
BHIIPOMIHIOBAHHSIM  TIOPSA 3  MAKCBEJUIIBCHKHMH
PIBHSHHSIMHE CJICKTPOMArHITHOI TEOpii CBITJIA TAKOXK 1
MIPKYBAHHS, OCHOBAHI HA PO3YMiHHI TEPMOIMHAMIYHOL

MpHUPOIH piBHOBaru MDK pe10BUHOIO 1
BHIIPOMIHFOBAHHSIM.
Posrmsimaroust 3aKOHHM  PO3CIFOBAHHS — IUIOCKHX

CJICKTPOMATHITHHX XBWJIb HA JHIHHHX OCHUIITOPAX,
[Nnask oTpuMaB BipHHWH BHpA3 UL PO3MOALIY CHEPTIi,
BHUXOAMYH 31 CHiBBiIHOMCHHA BoibiMaHa, SKe 3B°3Y€E
EHTPOMIFO 1 HMOBipHICTs. BiH BHpaxyBas HMOBIpHICTS,
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cHCTeMH, a 3BiacH 1 ii TemmepaTypy. 3a IbOTO BiH
nepeadaymB, IO CHEPrii CHCTEMH PE30HATOpa
CKIAZA€ThCA 13  JUCKPETHHX  KBAaHTIB  CHEPrii

BETHYHHOK A1V .

VY cBoiii «Haykosiii asrobiorpadii» (BmmaHii
micma cmepri y 1948 pomi) [Mmask mmme, mo BiH
po3noBiB bonapnMaHy mpo aToMicTHYHE OOTPYHTYBAHHS
CBOTO 3aKOHY BHUNPOMIHIOBAHHA. [Ipote, Bimomwui
aBCTpifichkmit  pamioxiMik 1  (ismk-soepruk  Jliza
MeiitHep BiaMivana AUBHAH (AKT 3 LWHOTO MPHBOAY:. Y
cBOixX Jeknisax y Bigni 3 1902 o 1906 poxu bomsuman
HIKOJM HE 3raayBaB KBaHTOBOI Teopii [1manka, a Takox
nmosicheHHs ~ Eifamredinom  sBum — oroedexry i
OpOVHIBCBKOTO PyXy. MokamBo 1¢ Oy0 OB SA3aHO 3
THM, TI0 TOYHHAOYH 3 KiHIM 70-X pokiB, komu [TmaHk
3aXHCTHB CBOIO JOKTOPCBHKY AWCEPTAIlI0, V SKIH BiH
pobuB cripoly moOyAyBaTH 3aTaIbHY (PCHOMCHOIOTITHY
TCOPIt0 CHTpomii, 1 aX OO0 BIOIKPHTTA KBAHTIB
BHIIPOMIHIOBAHHS, BIiH TIepeOyBaB B OIO3HINI IO
BiTHOMICHHIO 10 Koja iacH bomsiMana, vy mpoMy
3B’A3KYy LINKOM MOXKIMBO, INO0 bompmMaH Mir ayske
00CpEe;KHO CHPHHHATH TaKy PIi3Ky 3MIHY IO3HINL
[Mnanka. 3romom [InaHK BH3HAB, IO BiH OYB HEIPABHH,
BIJKUJAFOUYM HWMOBIPHICHY IHTCPIPETALNIO EHTPOIii i
HEOOXiTHICTh ATOMICTHYHOTO CBITOIIIAY y (i3u4HIN
KapTHHI CBITY.

Bimomo, 111 (0] ATOMICTHYHI TICPEKOHAHHS
Bonpivana miagasamics ;KOPCTOKIH KpUTHI. Y 3B 3Ky
3 YAM Yy HAYKOBO-ICTOPHMHIM JiTepaTypi IHKOIH
3YCTPIYAIOTBCS TBEPMKCHHS, INO HAmagkd 3 OOKy
MAaxiCTiB 1 CGHEPIETHUCTIB IITOBXHyIH bompmmana mo
pimeHHs MOKiHYMTH KUTTA camoryocrsom [18, C. 45-
46]. Le, Ha HAIW TOTJIAA, CYMHIBHC TBCPKCHH,
OCKUIBKH 0 KiHIM JKUTTS BolblMaHa HOro IOTJISIH,
imei, 30KpeMa # AaTOMICTHYHHH MiAXiZ, OTPHMYBAIH
MATPUMKY ¥ 3aciIy’keHe BH3HAHHA. BoHM cnipmitmanucs
1 PpO3BHBANHCS IHIOUMH [JOCIITHHKAMH, 30KpeMa
Jlopermem, IMnaskoMm, I'i66com, [Myanxape,
E#HmTCHHOM Ta 1H. MOKITHBO HMPHYHHOI CaMOTryOCTBa
Oyna Bakka xBopoOa bopIMana B OCTAHHI POKH HOTO
xurra [14, ¢. 523].

Jia BompIMaHa aTOMICTHKA 3aBXKOH Oyla TIEHO
0a30BOI0 KOMIIOHCHTOK0 HMOTO0 HAYKOBOTO CBITOTIIAAY,
3aBIIKH SIKIH BIH HAMATABCS JATH MOSCHEHHSI 0ararbOM
(akraMm, imesiM 1 HaBITH TNEPIIOOCHOBAM NPHPOAM 1
TBOPHOCTI.

Tak y ceoix nekmisx ([Mapmwk, 1912 p.) mozao
VCHIXiB  MOJICKYJIIPHO-KIHCTHYHOI ~ TEOpii, HEHade
MABOIMYH THACYMKH TPHBAJXOi OOPOTHOM TPHOIMHHKIB
()CHOMEHOJIOTIYHOTO  OMHCY 3  NPHXHIbHHKAMH
aromicruku, JIopeHn BigMiuas: «3apa3 HE MOYKHA MaTH
JKOAHOTO CYMHIBY V iX ICHYBaHHI INCISI TOTO, SIK
«peanmbHICTh  MOJEKyID» crama (akroM, Maibke
«CTIOCTEPESKYBAHUM»  OE3MOCEPENHBO,  MOJICKYIIH
ICHYIOTh JJIs1 Hac aOCONIOTHO TAaK caMo, SIK i Oararo
IHIIKX TPEAMETIB, SIKHX Oe3MocepeIHbO MU HE 0a4nuMO,
ale B ICHYBaHHI fKHMX HAIl PO3YM 30BCIM HE
CYMHIBA€ETBCAY. Hami Jlopenn MPOJOBKYBAB:
«Crmparouncek Ha Tl OMHCKYYl PE3yAbTaTH, TOPCHHO
MOCTABHTH NHUTAHHA. YW HE MOJKHA 3HAHTH 3aKOH
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Kapro-Knaysiyca 3a J0mMOMOTOK)  MOICKYJIAPHHX
TCOPIH, PO3ZYMIIOYM, 3BHYAWHO, OCTAaHHI B JyXe
IMHPOKOMY CMHCTI, OCKLTBKH 3arajbHOCTI PE3yIbTaTy
MOBHHHA SKHMOCh YHWHOM BIJIOBIJATH 3araibHICTh
3acHOBKIB?  AscrpiiicekoMy  (izmky  Bomprvany
HAJICKUTh YECTh MEPIIOTO YCIIIITHOTO MIAXOAY A0 Ii€i
337a4l 1 BCTAHOBJICHHSA 3B’SI3KY MDK TOHITTIM
WMOBIPHOCTI, CHOPHHHATOTO TNCBHHM  YHHOM, 1
TEPMOAMHAMIYHIMHA (PYHKILSIMH, 30KPEMa CHTPOITLEFO».

VY 1929 poui Hlpeninrep mpuramysas: «Crapumit
Bigencekuii incturyT JIrogsira boasnMana ... 7aB MeHi
MOYUIUBICTh MPOHUKHYTHCS IACIMH I[HOTO MOTYTHBOTO
posymy. Komo mmx imeli crago ams MCHE HCHAUC
TICPIIOK TFOO0B’F0 A0 HAYKH, HIMIO iHIIC MCHE TAaK HE
3aXOILUTIOBANIO 1, MAaOyTh, HIKOIM BXKE HE 3axomurth. J{o
CYYACHOI Teopii aToMa A HAGMIKABCS Iy’Ke TIOBiIBHO. i
BHYTPIIIHI ~NPOTHPIYYSA  3BYYaTh K  IPOHHBIMBI
JUCOHAHCH TIOPIBHSHO 3 YHCTOI), HEYMOIHMMO SICHOFO
TMOCTiTOBHICTIO AyMKH bomsimanay [19, ¢. 678].

Ha mymxy 3ommepdensma, BomsrMan BOIOAIB
«aTOMICTHYHO CTPYKTYPHO BJALITOBAHHM IHTCICKTOM)
[12, c. 197]. Ependecr mmcas: «bomplMaH HEHade
6aunTh 1 BITIYBAE€ MOICKYJIH B iX HEYMOPSIIKOBAHOMY
pyci. Y 1mpoMy Xaoci BiH 3yMiB BKA3aTH HA HiTKi

3aKOHOMIPHOCTI,  ICHYBaHHA  SKHX  TapaHTYEThCA
BiIOMHMH TCPMOAHHAMIYHHMH 3aKOHAMI» [22, ¢. 132].

lMMomymapuicte  boxpuMaHa v HAYKOBOMY
cepemoBumii Oyna HAA3BHYAHHO BHCOKA, BiH OyB
wreHoM 39 akageMii HayK, cepex HHX akaaeMii:
Awmcrepaama, Bepuina, BammnrTOHA, Bims,
Terrinresa,  Jlonmona,  Hero-Mopka,  Ilapmxa,

[erepbypra, Pumy, Crokromsmy, TypuHy, Ymcama ta
IH., a4 TAaKOK IIOYECHHUM JOKTOPOM VHIBEPCHTETY B
Oxcgopai.

VY TommanHzii rpyna ¢ismkis i (izuko-XiMikiB Ha
pEhil 3 Ban-gep-Baanscom TIEPEKOHIIUBO
IHTEPIIPETYBAJa HOBI CKCIICPHMEHTH HA  OCHOBI
Momekyaproi  teopii. X A. JlopeHm — 3acrocyBaB
KIHCTHYHY  Teopit0o  boimpmMama 710  BHBYCHHA
TIOIIUPEHHS 3BYKY 1 IMOBEIHKH EJICKTPOHIB V METa.
[lyankape 3 JKMBHM IHTEPECOM CIIOCTEpIraB 3a
PO3BHTKOM KiHETHYHOI Teopii, a Mapcens bpimmoen i
[Noms JlamxkeseH poOmnm cmpodm iHTEepmperamii podiT
Makxkcsemna 1 borsimana.

[Nogamsmoro BH3HAHHA 3a3HAaB 1 OOIBIMAHIBCHKUH
aromizm. Y 1907 pomi, y»e MCII TOTO SK HMOACHECHHA
OpoyHIBCBKOTO pyxXy mnepekoHamo OcTBaipga B
icHyBaHHI aromiB, y crarti «Jlomg aroma» BiH,
TMOACHIOIOYH CBiH MOMCPCSTHIN CKCMTHIM3M, BiIMivaB,
mo aroMi3M OyB I HBOTO HAATO IPHKPALICHUH
«xBitamu (anrazii» [9, C. 313].

Y 1904 pomi smifmma podora CMOIYXOBCHKOTO
«IIpo HEpiBHOMIPHOCTI ¥ PO3MOALTL MOJNEKYN ¥ rasi i1 ix
BIUTHB HA CHTPOIIIO Y PIBHAHHI CTaHY», ¥ SKIH BiH Ha
MPUKJIAZl JOKAIPHUX KOJWBAHD TYCTHHH 11€AJBHOTO
rady TOKa3aB, M0 B KOXKHOMY CICMCHTI 00’eMy 3
HMOBIPHICTIO, KA BH3HAYAETHCA 3aKOHOM IOXHOOK
laycca, BiZOYBarOTbCA BIAXWICHHA TYCTHHH BT
cepeqHbOro 3HAuUEHHSA ((aykryamii). CMOIYXOBCHKHH
TaKOX I0KA3aB, IO UL TyKE ManuX 00 €MIB, Y SIKHX
MICTHTBCSL BCE JK IIEC BCJIHKE WYHCIO MOJICKYIL,
BIIOYBAETHCSI BHPOKCHHA IHOro 3akoHy ['aycca, sike
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BPCINTI BHABHIIOCSA CYTTEBHUM I MOSACHCHHS TOCTiTiB
Ceeaodepra.

VY 1906 p. CMOIyXOBCHKHH aB IIOBHE IOSICHCHHS
OpOVHIBCBKOTO pPyXy. 3a cimoBamm 3omMMmepdensaa,
«MOJKHA JIMIIE TUBYBATHCS, MO bombuman, skuit 3akmas
BCBOMY OCHOBY, CaM HE OTPHMAB LBOTO OYCBHIHOTO
HACNIAKY HOTO KiIHCTHYHHX MPHHIHMIIBY [13, ¢. 150].

Jo 1905 poky BiZHOCHTBCI TaKOK M TOsABA
KOpOTKOi 3aMiTku EifHmTeiiHa npo OpOoyHIBCBKHH PyX,
OOTPYHTOBAHOMY IIJTKOM HA aToMisMi Matepii. Y HIiH
ElHmTeiH mmcas: «SKmo po3rmagyBaHUl TYT Pyx
pa3oM 3 OYiKYBAHHMH 3aKOHOMIPHOCTSIMH JIWCHO Oyze
CIOCTEPITATUCA, TO KJIACHYIHA TSCPMOJMHAMIKA BXKE I
MIKPOCKOIIYHO PI3HHX O0IacTeil HE MOKE BBAKATHCS
IUIKOM JiHCHOK), 1 TOMI MOXKJIHBC TOYHC BH3HAYCHHS
ICTHHHHX aTOMHHX po3mipie» [21, c. 108]. Ve B
1908 p., Buxomsuu 3 Gpopmymu Eftanrreitna, XK. Ieppen
EKCIICPUMEHTAIFHO  BH3HAYMB  YHCIO  ABOTaIpo.
YuesHeHiCTh [leppeHa B PeampHOCTI aTOMIB 1 HOTO
OJIMCKYYl EKCIICPUMCHTH IPU3BEIN 10 BHPIINAIBHUX
3MIH Y CBITOTIIIl BUCHHX HA KOPUCTh ATOMICTHKH.

BucHoBKH 3 J0CTHi/UKeHHsI i NepCreKTHBH
MOJATLIIAX PO3POGOK. ATOMICTHYHA TIporpamMa B
Haymi 3aBepmmmaca  y  XIX  CT. CTBOPCHHAM
CTaTHCTHUYHOI ~ MexaHiku.  [lf0  AyMKy  4iTKO
copmynboBaHo v [17, ¢. 8] «Crmemudika cuctem, axi
BHBYAIOTBCA CTATHCTHYHOI MCXAHIKOIO  IIOJITAE,
TOJIOBHUM YHHOM, Y TOMY BEJIHYC3HOMY UHCII CTYIICHIB
BIIBHOCTI,  SIKI ~ NPHTAMAHHI IMM  CHCTEMaM.
MeToa0IOrIYHO ¢ 03HAYAE, IO MO3HIS CTATHCTHYHOI
MEXaHIKH BH3HAYAETHCS HE MEXAHIYHOIO IPHPOIOI0, a
aTOMICTHYHOIO OyaoBOIO  Marepii». 3  mepommu
YCHiXaMH ATOMICTHKH HA3aBXKIH 3aTHIOIATBCH 1M’S
BonpuMaHa — MANKOTO TMPUXWIGHUKA ITi€l KOHIICTIIII,
OJHOTO 3 TBOPILIB CTATHCTHYIHOI MEXaHIKH.
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