COAEP)KAHVE

5 BcrynneHwune
7 Atombl 1 monekynbl. Anddysna. bpoyHoBckoe
ABVIXXeHne
18 Bsaumogeunctere monekyn. CmaymBaHume
N HecmMadrBaHme. TpU COCTOAHMNA BelleCTBa
20 OnbiT lNeppeHa. Macca monekyn 1 MosgpHas
Macca. Bzanmogencreme Mosekyn
45 WpeanbHbin ras. OcHoBHoe ypaBHeHMe MKT
nAeanbHOro rasa
60 Tennosoe paBHOBecue. TemnepaTypa. AbcontoTHasa
TemnepartypHas LKana
74 TennoBoe paclMpeHve TBepAbIX Ten, XUAKOCTeun
N ra3os
86 (CBs3b KO3PPULVEHTOB NNHEMNHOIo N 06BEMHOIO
paclmpeHmns
92 CpeaHAs KNHeTrYeckasa sHeprma Monekyn
MHOIM0aTOMHOIO rasa
1017 CpeaHekBagpaTmyeckasa CKOPOCTb MOIEKY.
OnbiT LTepHa
110 YpaBHeHWe CoCToAHUA NaeanbHOro rasa.
KBa3ncTaTnyeckme npoLeccol
120 W3onpouecchbl 1 UX rpadpukn. YacTHble rasoBble
3aKOHbI
131 [peameT TepMOAVHAMUKIN. BHYTPEHHASA 3Heprng
Tena. Konnyectso TennoThbl
144 Bwuabl Tennonepegavn: Teni1onpoBo4HOCTb,

KOHBEKUWA, N31ydHeHne
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DOH3IMKA. MOJNIEKYJIAPHOE CTPOEHHE BEIIECTBA H TEIJIOBLIE ABJEHHUA

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

160 BbluncneHve paboTbl B TepMOAVNHAMUKeE

171  KonwuyecTtBo Ten0ThIl. Ten10eMKOCTb. [epBblii
3aKOH AVHAMUKW

182 TlpumMeHeHVe NepBOro 3akoHa TePMOANHAMUKN
ANS Pa3INYHbIX NPOLLEeCCOoB

192 YpaBHeHMe TennoBoro banaHca

200 YpenbHas TennoTta cropaHus Tonamea.
KIA HarpeBaTtens

2028 Tennosble gpuratenn n nx KMAa. Uukn KapHo

2232 T[lapoBas MaluHa. lNMNapoBas TypburHa

231 /[Buratenb BHYTpeHHero cropaHmsa

248 WVicnapeHue 1 KOHAeHcaums. HacblWweHHbIV nap
N ero CBOWCTBA

262 TemnepaTtypHasa 3aBUCUMOCTb AaBNeHMA napa.
Touka pochl

269 BnaxHocCTb Bo3gyxa. AbCoNtoTHas
M OTHOCUTENIbHaA BNaXXHOCTb

277  KuneHue Xnakoctu. Kputnyeckasa TemnepaTtypa

289 (CsowucTBa Xuakocten. NoBepxHOCTHAA SHEPrus.
KoappuumeHT MoBepXHOCTHONO HaTAXEH NS

291 C(CeownctBa xuakocren. NoBepXxHOCTHaA SHepPrns

299 C(CmaumBaHue. KanunnspHble aBNeHUS

211 (CsowucTBa TBepAblx Ten. Kpucrannmyeckue
N amopoHble Tena. edopmayna TBepabIX Tes

2324 3akoH ['yka. Moaynb HOHra. imarpamma
pacTsXKeHUs. 3anac NPOYHOCTU

349 Xnakme Kpuctannbl
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ATOMbI N1 MOJIEKVYJIbL.
ANDPDPY3VA. BPOYHOBCKOE

ABVKEHME

Ewe 8 OpesHocmu 100U 3a0yMbl8A/IUCL HAO MEM, U3 4e20
cocmoum mup. Y1 cyumanu, Ymo cyuecmeyrom vemeoipe
OCHOBHbIE COCMABHbIE YACMU 8Ce20 — 3eM/14, 8000, 8030yX
U 020Hb. B IV-V geke 00 H. 3. OpegHezpeyeckue y4eHsle
Jleskunn u eMokpum npuwisau K UHOMYy 86I800Y.

TOOBI MOHATH UJIEI0 MX BbIBOJIA, MOXXHO BCIIOMHHUTD

CTAapUHHYIO NPUTYY. BcTpeyaroTcst yuuTe b U YYEHHUK,

M YYUTEJb TOBOPUT YYEHUKY: «BUAMIIBL 3Ty KaAKy?
Ceryac s TpPWXK/Ibl HAMOJIHIO ee, HU pa3y He OMNyCTOoIIas».
Y4yeHUK He moBepus y4yuTeaw. Toraa y4yuTesb B3sJ KaJKy
M J10BepXy HabpocaJs B Hee KaMHeM. [lociie, He BBIHUMas KaM-
HH, OH HacbINaJl B Ka/IKy MeCOK U HaIll0JIHUJI ee BO BTOPOU pas.
B TpeTui pas yuuTeJib 3aJIMJ 3TO BCe BOJOH. ITO yAaa0Ch
eMy MOTOMY, 4YTO MeXJy KaMHSIMM OCTaBaJIoOChb CBOOOJHOE
MPOCTPAaHCTBO, KOTOpOe 3alloJIHWJIM 4YacTHYKHU Iecka. Ho
U MeX/1y IeCYMHKaMHU 0CTaBaJIoCh CBOOO/JHOE POCTPAHCTBO,
B KOTOpoOe nonaJjsa Bozaa. Cama co60M HanpalrBaeTCs MbICJIb,
4YTO BOJIa TOXKE COCTOUT U3 YacTUL. 1 BO3MOXKHO, CyleCTByeT
elle 4To-To 6oJiee MeJIKO€e, YeM YacTHIbl BOJIbI, U 3TUM YEM-
TO MOXHO 3aIlOJIHUTh KaJKy elle pa3, He BbIJIMBas BOAY.
JlpeBHerpeveckue ¢pusocodpnl JleBKkunm v J[eMOKPUT NpH-
IIJIM K BbIBOAY, YTO OKPYXKAKLIMHA HAC MUP JIeHCTBUTEJIbHO
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OUIHKA. MONEKYIAPHOE CTPOEHHUE BENIECTBA W TEIJIOBLIE ABJIEHHA

...........................................................................................

MOJIEKYJI C pa3HbIX CTOPOH OT GPOYHOBCKOM YaCTHYKH BCe
BpeMs MeHsIeTCH 110 CJIly4alhHOMY 3aKOHY, YaCcTHLa COBepIIaeT
CTpaHHOE JBWKeHUe — JABHKeTCH XaOTHMYHO. ITO ABJEeHHUE
Ha3bIBalOT 6POYHOBCKHMM JABIKeHHeM (puc. 3).

/i‘
.
N

Kazanoch 6bl, MOCKOJIbKY MOJIEKYJIbI ABUXKYTCS COBEp-
IIEHHO Xa0TUYHO, ONTUCATh €r0 MaTeMaTUYeCKU HEeBO3MOXKHO.
Ho aTo noz cuny TakoMy paszesiy MaTeMaTUKH KaK Teopus
BepoOATHOCTU. A pasjen GU3HMKH, KOTOPbIM IM0JIb3yeTcs
3TOW TeopHel, Ha3bIBaeTcs craTucTudeckas pusuka. Oka-
3bIBAE€TCH, YTO METOAAMHU CTATUCTHYECKOH (PU3UKH MOKHO
ONUCATDb JAXKe CJIydyarlHoe ABUKeHU e OPOYHOBCKUX YaCTHYEK.
BrniepBhie aT0 caenan AnbbepTt JUHLITEKMH. Bce 3HAOT ero
KaK aBTOpa TEOPUU OTHOCUTEJIbHOCTH, HO KpOMe 3TOro OH
MOCTPOMJI MaTeMaTU4YeCKHU CTPOryH0 TeOpPUI0 BPOYHOBCKOTO
JBHIKEHHUH.

Cam bpoyH, u3y4yasd ABHKEHHE 4YaCcTU4YEK IMbLIbIbI, 110-
JlaraJji, YTO 3TH YaCTHYK{A HA CaMOM [ieJie UMEIOT KUBOTHOE
MPOUCXOXKJEHHE U TOJILKO MO3TOMY ABHKYTCA. Ho Kak noka-
3a/IM AaJbHeHllIne ONbIThl, 0MOJ0THSA 3[eCh COBEPIIeHHO HU
Mpu 4yeM, a Bce JIeJio B IBUKEHUU MOJIEKYI.

16
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B3aaumogaencreme monekyn. CMadBaHne 1 Hecma4dmsaHe. Tpy COCTOAHKA BeLecTBa

[eMOHCTpaLUuio onbiTa CMOTPUTE 34€eCh:

[logpoOHee H3y4YUTH fBJIEHME CMa4MBaHUS MOXHO Ha
npuMepe ellle 0JHOro onbiTa. /lJisi Hero NOHaZO0OUTCH YUCTOE
Y 3aKOIYeHHOoe CTeKJ10. Ec/ii KanmHyTh BOJly Ha YUCTOE CTEKJIO,
KarJis BOZbI pacTedyeTcs 10 MOBEPXHOCTH cTeksa (puc. 3.1).
IJTo CBU/IETENbCTBYET O CMayMBaHUU. Boia cTrapaeTcs pacrpo-
CTPaHUTbLCS M0 HAaUOOJIbIIEH IJIOLA/IU, TIOTOMY YTO MOJIEKYJIbI
BOJbl CUJIbHEe IPHUTATCMBAKTCA K MOJIEKYJIaM CTeKJia, 4YeM
K Apyr Apyry. Eciau »ke kKanHyTh BOJly Ha 3aKOMYEHHOE CTEKJIO,
KarlJisl BOJIbl COXPAaHUT CBOIO OKPYIJIYIO GOpMY, He pacTeKasiCh
MO NMOBEPXHOCTHU. B 3TOM ciiydyae Kansisi BOJbl CTPEMUTCS KOH-
TaKTUPOBATb C 3aKOMYEHHbIM CTEKJIOM KaK MOXXHO MeHbIleH
MJIOLAAbI0. ITO TOBOPUT O TOM, YTO MOJIEKYJIbI yIyiepoza (Ko-
MOTH) B3aUMOJIEUCTBYIOT C BOJIOM 3HAYUTEJILHO clabee, 4eM
MOJIEKYJIbI BOZBI IPYT C ApyroMm (puc. 3.2).

U ecau B nepBOM cjydyae Mbl BUJUM SIBJIEHHWE CMa4vMBa-
HUS, TO BO BTOPOM CJy4yae HabJsiojaeM oOpaTHOe SIBJIEHUE,
KOTOpO€ Ha3bIBAETCSA HECMAYMBAHMEM,

BO/1a

1)
\# CMayuMBaHMe
— CTEK/IO0

2) HecMaudmBaHmne
BOJa

3dKOM4YeHHOoe
CTEKNO

Puc. 3

2

Kynutb kHUry Ha caute kniga.biz.ua >>>



https://kniga.biz.ua/book-fizika-molekuliarnoe-stroenie-veshchestva-i-teplovye-iavleniia-tom-2-0032406.html

DOH3IUKA. MONIEKYJIAPHOE CTPOEHHWE BEIIECTBA U TEIJIOBLIE ABJEHHUA

[eMOHCTpaLMIo onbiTa CMOTPUTE 34€Ch:

Bce 3TO roBOpPUT 0 TOM, YTO pa3Hble Mapbl BeleCTB OT-
HOCATCS APYTr K Apyry no-pasHomy. [Ipyumepbl cMayvBaHUS:
BOJla — CTEKJIO; PTYTh — MeTaJlJIbl; pacilJlaBJeHHbIe MeTaJl-
Jibl (0JI0BO, CBUHELL) — TBep/ble MeTaJlJIbl (HallpuMep, Me/ib,
Kesie30, UUHK). [IpruMepbl HeCMayuBaHUSA: BoJla — YIJIEPO/]
(caxka); pTyTh — CTEKJIO; BOJIa — KUP.

fABJIeHHWA CMaYMBaHUA MU HECMAYUBAaHUA HAXOAAT LIIUPOKOE
NpUMeHeHUe B TeXHUKe U IposiBJeHHe B npupoge. CMayu-
BaHWEe MOKHO MUCII0JIb30BaTh, HAlPUMeEp, NMPU CKJIEUBAHUHU
pa3HbIX BelecTB. Kiie — 3TO0 BelecTBo, KOTOpoe 06J1aZaeT
ABYMSl BaXXHbIMU CBOHMCTBaMU. Bo-niepBhIX, OH CMa4yKUBaeT Te
[MOBEPXHOCTH, KOTOPbIe HEOOXOAUMO CKJIEUTh. /1 3TOTO OH
MMeeT CllelMaJbHbIU XUMHUYECKUHN COCTaB. BTopoe ero cBou-
CTBO — OH 3aTBep/eBaeT yepe3 HEKOTOpoe BpeMs. [IoaTomy,
KOrjla Mbl CKJEeHWBaeM KaKue-TO JBe IOBEPXHOCTH, KJIEeH
CMa4yMBaeT UX 006e. A 1ocsie TOro, Kak 3aTBep/ieeT, IPOYHO UX
coeguHsieT (puc. 4.1).

[TocKOJIBKY paciiaBJeHHOEe O0JIOBO XOpOIlIO CMavyuBaeT
Apyrue TBepAble MeTaslJibl, 3TUM TOKE MOKHO I10JIb30BaTh-
cs. TexHoJsiorusi coeilMHEHUS Pa3/IMYHbIX MeTaJIJIOB JIPYTUM
paciuiaBJIeHHBIM MeTaJ/IJIOM Ha3blBaeTcd nauka. B aTom
cJly4ae HWCIOJIb3yeTca INPUIIOM — 4Yallle BCero CIJiaB 0JI0-
Ba U cBUHUA. [Ipunon pacrekaeTcsi U XOpOIIO CMA4YUBaeT
MMOBEPXHOCTH TBEPABIX METAJIJIOB, @ M0OCJe OXJIAXKAEHUA OT-
BepJieBaeT U NMPOYHO COeIMHAET MexXAy coO0M criauBaeMble
OBEPXHOCTHU (puc. 4.2).

/lBe MeTa/lsIM4YeCKue NOBEPXHOCTH TaKKe MOXKHO COoe/iU-
HUTb MeXJy COO0M C MOMOLIbI pacljaBJIEeHHOT0 MeTaJlia
TOTr'0 Ke XMMHU4YeCKOro cocraBa. Ho aTta TexHoJiorus y»e Ha-
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B3auvmogencTeme monekyn. CmaymBaHme U HecMadmBaHme. Tpu COCTOAHWA BeLLecTBa

CKneneaHwme

Puc. 4

3bIBAETCA CBAPKA, U OTJMYAETCd OHA OT NMAaUKU TeM, 4YTO
[IpY CBAapKe »KeJie3Hble [JeTaJu COeJUHAT pacilJlaBJIeHHbIM
»KeJie30M, MeilHble — pacIlJIaBJIEHHOUW Me/iblo.

A BOT npuMep HeCcMayuBaHUA. ECJIM IOKPBITH )KUPOM Ka-
KYI-TO [TIOBEPXHOCTb, K HEU MepeCcTaHyT NpUCTaBaTh KallJu
BOAbl. ITO JlaKe HAIJIO CBOe OTpa)KeHHWe B Ioropopke «Kak
C rycs Boga». Bce j1eyio B TOM, YTO CBOU Iepbs I'yCh MOKPbI-
BaeT CJIOEM KWUPA, MO3ITOMY JZlaKe 110/ J0XKJAEeM OH OCTaeTcsd
COBeplIeHHO cyxuM. Euje oguH npuMep U3 NpUpoabl — Ha-
CEeKOMOe€ BOZJOMEepKa, KoTopas beraeT I10 IOBEPXHOCTHU BOAEI,
He IIPOBaJINBAACh.

KpoMe 3Toro, cyuecrTByeT Takoe IIOHATUE, KaK TUAPOdO6-
HOe MOKpbITUEe — «DOosuleecd BoAbl MOKpbITHE». Ha dA3bike
(PU3BUKH 3TO 3BYYUT KaK «IIOKPbITHE U3 BeIeCTBa, KOTOPOeE
He cMadyudBaeTcs BogoW». Ucrosb3yeTcst OHO AJ1s1 U3rOTOBJIE-
HUA 30HTOB, [TAJIATOK, UHOTAA 00YBH U OJ1€XK/BI.

NTak, K TOMY, 4YTO MOJIEKYJIbI CYLECTBYKOT U HENIPEPBLIBHO
JABUKYTCS, JOOABUJICS ellle OJAWH MNOATBepPKJeHHbIM MHOIO-
4HUCJIEHHBIMU OTIbITAMU PAKT: MOJIEKYJIbI B3aUMO/IEMCTBYIOT
Apyr C APYyrom. 3TW TpU (aKTa HaA3bIBAKTCA OCHOBHLIMU
N0JIOKEHUAMHU MOJIEKY/IIPHO-KUHETUYEeCKOU TeOpUuH Be-
nmecrsa. ChopmysiMpyeM Ux elle pas:

e Bce BelecTBa COCTOAT U3 MOJIEKYI.

e MoJieKy/ibl HaxOASATCA B COCTOSSHUU HEINPEPbIBHOIO

Xa0THY€eCKOro JBUKEHHUA.

e MoJieKy/ibl B3AUMOAEUCTBYIOT APYT C APYTroM.

HecMoOTps HA MPOCTOTY 3TUX MOJIOKEHHUH, OHU MTO3BOJISIOT
00bSICHUTBb OI'POMHOE pa3HoobOpa3ue PU3HUYECKUX SABJIEHUU
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