KAJEMJTOCKOTII

PaBHbie TAXECTH HQ PABHBIX AIIMHAX YPABHOBELIMBAIOTCSA, HA
HEePABHBIX X€ AJIMHAX HE YyPABHOBELIMBAIOTCS, HO NMepeBeLLIn-
BAIOT TAXeCTH Ha 6onbles AnuHe.

Apxumep

Jlannas cuna ypasHoBewmsaercs Apyroio, ecnu npounssese-
HUE [EepPBOJ CUIIbI HQ €€ BO3IMOXHOE MEPEeMEeLIeHUe PABHO
MPOU3BENEHMIO APYrOA CHIbl HA BO3MOXHOE repemeLieHmne
3TO¥ BTOPOH CHIIbI.

CumoH CreBuH

PaBHoBecne nonyuyaercs B pe3ynsTarte yHUYTOXEHMS He-
CKOJIbKMX CMIl, KOTOpbie BOPIOTCS M B3AMMHO CBOAAT HA HET
AEHCTBHE, IPOU3BOANMOE UMM APYT HQ APYra; CTATMKa MMeeT
CBOE€/i Liesbio ATk 3aKOHBbI, COrNIACHO KOTOPbLIM IPOMCXOAUT 3TO

«KBAHTA>»
Xozed Jlym Jlarpanxk

B npoueccax... nerko y3nars BOCCTAHOBNEHNE PABHOBECHS
Tenniopoaa, ero nepexo ot Tena 6onee niu MeHee HarpeToro
K Teny 6onee XonogHoMmy.

Caau KapHo

HcxopHbiM nyHKTOM ans meHs 6bina... yCTOHYMBOCTb MATe-
PuM, KOTOPQs, C TOYKH 3PEHMS NPEXHEH Pusnku, npeacraet
NOAJNIMHHBIM YY[JOM.

Hunbc Bop

Slapo ypaHa, koTopoe Msi npegnonaraem wapoobpasHbiM,
CIOWMBAETCA OT yAAPA HEHATPOHA, M GOPMA S4PA MCIIbITHI-
BAeT MepUOANYECKHE M3MEHEHMS, B pe3y/lbTare 4ero OHO
CTAQHOBUTCS MEHEE YCTOHYMBBIM M MHOTAQ COBCEM BbIXOAMT M3

YHUYTOXEHHE.

paBsHoBecHs...

dHpuxo Pepmu

A Tak JM XOPOIIO 3HAKOMbI BaM
PABHOBECHNE ¢

CTONYHNBOCTb

Ity IBa NOHATUS He pa3 Ber@eda-
JIVICD B IIPE/IBIYIIUX BbITycKax «Ka-
JIEWZIOCKOIIa», HO ele He GbLIN ero
«TJIaBHBIMU reposimus» . Terepb, cBe-
JICHHbIE BMECTE, OHU MTPU3BAHDI TIPO-
JIEMOHCTPUPOBATH, HACKOJIBKO BaXK-
HO BBISIBJICHUE YCJIOBHI 1 XapaKkTepa
CaMbIX Pa3HBIX COCTOSIHUIT paBHOBe-
cust. Bo3HUKHYB B cTaTHKE U THIPO-
cTaTuKe, 3Ta MpobJeMa co BpeMeHeM
MPOSIBUJIACH BO BCeX 06JIaCTSIX PU3H-
k. PasBe ie 06 5TOM CBU/IETETBCTBY-
€T IOSIBJICHHE TAaKUX TEPMHHOB, KaK
«IMHAMIYEeCKOe PAaBHOBECUE> 1 <He-
PABHOBECHBIH Ta3», «THIPOIMHAMHU-
YeCKask HEYCTOMINBOCTDY M «PABHO-
BECHOE WU3IyUYEeHHE», <«yCTOIUMBast
op6utay M «CTaGMJIbHBIN M30TOI ?

Bousiee TOro, noOHATHS-BETEPAHDI
HOCTOSIHHO pacIiupsiyim cepy cBoe-
IO «BJIUSHUSI>, IABHO y>Ke BBIH/S 32
PAMKHU perneHnii YncTo GusmiecKux
WJIM MHXKEHEepHBbIX 3agau. Tak, Xu-
MUIO HHTEPECYTOT YCJIOBHSI TPOTEKA-
HUS KOJIe6aTeTbHbIX PeAKINii; 61o-
JIOTHIO BOJIHYIOT TIPOGJIEMBl YCTOM-
YUBOIO CYIIECTBOBAHMS CJIOKHBIX
OPTAaHUYECKUX COEINHEHUIT; B MaTe-
MaTHKe BO3HUKJA TEOPUSI KATacT-
pod, uccieayioas KOHCTPYKTHUB-
HYIO POJIb HEYCTOHYMBBIX IIPOIIeC-
COB; IOSIBUJIACH MOJIOJAsi HayKa —
CHHEDreTHKa, 3aHMMAIOIIAsCS U3Y-
YEeHNEM YIOPSIZIOUEHHBIX CTPYKTYP,
POKIAIONINXCS B HEYCTONYMBBIX CH-
cremax. Takum o6pas3oM, HepaBHO-
BECHBIE COCTOSTHUS U PA3JITYHOTO BHA

HEYCTOWYNBOCTH, TNPUBOAAIINE K
06pa30BaHUIO0 KAuyeCTBEHHO HOBBIX
OOBEKTOB W SBJIEHUMN, YCcmouuuso
MPUBJIEKAIOT BHUMAHWE U CUJIBI CO-
BPEMEHHBIX HCCJIEI0BATEEN.

Mpr ke moka ob6parumcst K 6oJiee
MPOCTHIM, OJIM3KUM K IIKOJBHBIM,
CUTYyaIusIM, CBSI3AaHHBIM C PaBHOBE-
CueM U ycToiunBocTbio. BosMoskHO,
OHU BBI3OBYT Yy BaC HHTEPEC — a BE/Ib
3TO caMoe YTO HU HA €CTb HepasHO-
secnoe (B XOpOIIEM CMBICJIE CIOBa!)
COCTOSTHHE.

Bonpocsl 1 3apaumn

1. IloyeMy 3HaYWTEJLHO Jerde
yAep>KUBAaTh Ha TMaJjblle MOJOBYIO
IIETKY, TIePEBEPHYTYIO «BBEPX HOTA-
MU», 4eM TAJKy TOH Ke JIJTUHDI?

2. CucreMa U3 MOABUYKHOIO U He-
[OABWKHOIO OJIOKOB HAXOJUTCSA B
paBHoBecun. COXpaHUTCS JI OHO,
ecJIM TOYKY 3aKpelsieHns KaHata A
CMECTHTD BITPABO?

3. KakoB xapakTep paBHOBeCHUs
MIapUKa, HAXO/SIIErocs] Ha MOBEPX-
HOCTH, M300pa’KeHHOH Ha PUCYHKe?

4. Bycunka, crioco6Hast ABUTATHCS
IO TJIQJIKOI TOPU3OHTAJIBHOI CITHIIE,
coelHeHa ¢ IPYKUHOH AINHOM [,
3aKPEILJIEHHOW JPYTUM KOHIIOM B
TOuKe A, OTCTOALIEel OT CIULbI Ha /.
KaxoBbI TMOJIOKEHUST paBHOBECHUS
6yCIHKH ?

A

5. Jluist 94ero K BO3/AYITHOMY 3MEI0
IPUIETBIBAIOT XBOCT?

6. ITouemy mocka 06BIYHO TITABAET
B BOJI€ IIHMPOKOH I'PaHbIO FOPU30H-
TAJIbHO, & HE BEPTUKATIBHO, XOTs 062
TOJIOKEHUST IOCKH PABHOBECHDIE?

7. Mosxer s KOpabJib yCTOWYNBO
IJTaBaTh HA BOJHOW IOBEPXHOCTH,
€CJIH €TI0 IIEHTP TSIXKECTH JICSKUT BBILIC
IIEHTPA BbITECHEHHOI UM Bojibl (11eH-
Tpa JaBJEHU)?

8. Ilouemy my3bIPbKE Ta3a B BOJE
umetot popmy mapa?

9. OTyero cTpys BOZBI, BBITEKAIO-



I1as1 U3 BOZIOTIPOBO/IHOTO KpaHa MJIH
MUIETKN, paclajaeTcss Ha OT/eJlb-
HbIE KaIlIn?

10. ITouemy ciuBaiOTCSI BMECTE JIBE
WM HECKOJIbKO KOCHYBIIUXCS JIPYT
JIpyra KareJsb?

11. PaBHbI 1 MeXX Y CO60ii TEMITe-
paTypbl JKUAKOCTH 1 €€ HACBIII[eHHO-
TO Iapa — BeJb IPHU UCIAPEHUN U3
JKMJKOCTH BblJIETAlOT HauboJee
«IHEPTUYHbIE» MOJIEKYJIbI?

12. TouveuHblil 3apsiyi ¢ MOXKeT
JIBUTATHCS 10 IBYM HepPHeH/NKY JIsIp-
HBIM IIPSIMBIM X U Y MEXIY JBYyMS
OJIMHAKOBBIMU TOYEYHBIMHU 3apsijia-
ME Q, Kak NOKAa3aHO Ha PUCYHKE.
Byner m1 touka O noJioxkeHneM pas-
HoBecus 3apsija q?

yn

a a
13. Ilouemy O-4acTHIbI CAMOIIPO-
U3BOJIBHO BBLJIETAIOT U3 PAHOAKTHB-
HBIX s/1ep?
14. Bce sm1 BUIBI paInoaKTUBHOC-
TH U3MEHSIOT XUMUYECKHUE CBOWCTBA
BelecTna?

Mukpoonbit

Ilorpysute B MbLIbHBIII pacTBOp
ITPOBOJIOYHOE KOJIBIIO, 10 JHaMETPY
KOTOPOTO MPEJABAPUTENBHO PACIIO-
JIOXKUTE HUTKY C IIeTJIel TTocepe/iHe.
3areM OCTOPOKHO ITPOKOJIUTE MbLJIb-
HYIO IIJIPHKY BHYTpH IeTsi. Kakyio
¢urypy obpasyeT MpHu 3TOM HHUTDH?
ITouemy?

JIio6onbITHO, YTO...

...BCBO€EM 3HAMEHHUTOM COYNHEHNN
«O mnaBaommx Temraxy Apxumen
paccMaTpuBaJl HE TOJIBKO YCJIOBUS
IJIABAHUsI, HO U BONIPOC 06 yCTOWYM-
BOCTH PAaBHOBECUS TIJIABAIONIUX TEJ
Pa3IUYHO TeOMeTPIYecKoii (GOPMBI.
...3aKOHBI THIPOCTATHUKI, YCTAHOB-
JieHHbIE APXUMeIOM, He ObLIu OIle-
HEHbBI 110 JOCTOUHCTBY, M WX IIPH-
IIJIOCh «OTKPBIBATh» 3aHOBO. B KOH-
e XVI Beka rosyian/icKuil yueHblit
CTeBUH TIpH M3yYEHUU PABHOBECHUS
TSKEJION KHUIKOCTH BBEJ HOBBINA
MIPUHITAIT — IPUHITUIT OTBEP/EHUS, C
ITOMOTI[BIO KOTOPOTO TIOJIY YU U3SIIL-
HOE /I0Ka3aTeIbCTBO 3aKOHA ApPXMU-
MeJla, BOIIE/IIee B Y4eGHUKH.

...B 1788 rony dpanirysckiii MmaTe-
MaTUK U MeXaHuK Jlarpam:x mokasan
TeopeMy, OIIpeIe ISIONIYIO 0CTATOU-
HOCTD YCJIOBHSI yCTOWMYMBOTO PABHO-
BECHUSI CUCTEMBI T€JI Yepe3 MUHUMYM
MTOTEHIINATbHOW sHEepruu. B ToM ke
TOAy yBHEJAa CBET ero «AHaJuTH-
YecKas MeXaHWMKay , CTABINAS TPIYM-
¢om uncroro anasusa. B mpeamciio-
BuM K Heit Jlarpamx nouepkuyt: «B
3TOI paboTe BOBCE HET YEPTEXKEN, a
TOJIbKO aireGpandecKue Oeparums .

....B HEKOTOPBIX 3aj/la4aX TEOPUH
VIPYTOCTH BOIIPOCHI YCTOWYMBOCTH
pUOGPETAIOT TPUHITNITHATBHOE 3HA-
yenue. Hanpumep, ToHKne 060J104-
KU IIPU CJIUIITKOM GOJIBINOM HATPY3Ke
BHE3AIIHO, <«XJOIIKOM», BBIrMOAIOT-
CsI, YTO TOBOPHT O TIEPEXO/Ie yCTOH-
YHUBOTO PABHOBECHS B HEYCTOWYIBOE.

...COCTOSTHHE POBHOI TIOBEPXHOCTH
MOpsi, KOr[la HaJl Hell PaBHOMEPHO
JIyeT BeTep, OKa3bIBAETCS HEYCTOI-
quBbIM. CJIy4aifHO TOSBUBIITHNECS HA
TTOBEPXHOCTH MaJible BO3MYTICHUS —
rpeGHU U BIIQINHBI — UMETOT TeH/I€H-
U0 CO BpeMEHEM HapacTaTh.

...€CJT1 B HEKOTOPOM CJIOE MOPCKOI
BOJIBI €€ TJIOTHOCTh 3aMETHO BO3pac-
TaeT 1o riay6uHe, TO BO3HUKAET 3-
QEeKT <«KHIKOTO TPYHTa», KOTAa
MMOIBO/IHAS JIOJIKA, HAXO/SICh B 9TOM
CJI0€, MOJKET TPOOJIKUTETBHOE BPe-
MSI COXPaHSITh PaBHOBECHE.

...TIOMUMO TIEPBOTO, BTOPOTO U TPe-
Thero Havas (3aKOHOB), TEPMO/IHA-
MUKa COMEPKUT M TaK Ha3bIBaeMOe
HyJIeBOE HAYaJO0: <« KOKIOH Tep-
MOJIHAMUYECKO} CUCTEMDI CYIIIECTBY-
€T COCTOSIHVE TePMOUHAMUIECKOTO
paBHOBeCHUsI, KOTOPOTO OHA JIOCTUTA-
€T CaMOIPOM3BOJILHO TP (PUKCUPO-
BAHHBIX BHEIIHUX YCJOBHUSX>.

...MUHUMYM 3HEPTUH B3anMOJeii-
CTBUSI MOJIEKYJT, COCTABJISIOIIUX TBEP-
JIO€ TeJIO, IOCTUTAETCS TIPU UX CTPO-
rO MEPUOJIUYECKOM PACIIOJIOKEHUH.
WubiMu csioBaMu, yCTOIUNBOMY paB-
HOBECHIO TBEPIOTO T€JIa COOTBETCTBY-
€T €ero KPUCTAJLIMIECKOE COCTOSTHHE.

...yCJ0BUS paBHOBecHS Tpex (a3
BelecTBa — TBEPJIOW, JKUIKOH U ra-
3006pa3HOIl — MOTYT BBITOJTHSITHCS
TOJBKO B OJHOM, TaK Ha3bIBaeMOU
TpOItHOH, Touke. Tak, TPoitHOI TOY-
Ke BO/[bI COOTBETCTBYIOT TEMIIEPATY-
pa 273,16 K u pasnenue 609 Ila.

...9JIEKTPUYECKUN 3apsi/l, HAXO0/I5-
IUICS TIOJT IeWCTBUEM JINIITD SJIEKT-
POCTaTUYECKUX CUJI, HE MOJKET HAXO-
JIUTBCSI B YCTOWYMBOM PaBHOBECHH,
€CJI PACCMATPUBATD IEPEMEIEHIST

o BceM HampasJieHusiM (Teopema
VpHioy).

...JlUIS COXPAHEeHUsT YCTOHYMBOCTI
JIBYDKEHMST 3aPSIKEHHBIX YaCTHUIL, pas-
TOHSIEMBIX B YCKOPHUTEJISIX, CO3/Ia10T
crenyasIbHble KOH(PUTYpaluK Mar-
HUTHOTO MOJISI, CTPEMSIIEerocsl Bep-
HYTb YaCTHUI[bI HA PACYETHYIO OPOUTY
IpH MaJleileM ee BO3MYIIEHNN.

...CTaOUJIbHbIE KPYTOBbIE OPOUTDI,
xapaxTephblie s naner Cosneu-
HON CHCTeMbl, — SIBJIEHHE BeCbMa
pe/koe /111 KocMoca. V13-3a Havauib-
HOI XaOTUYHOCTH JIFOO0H TLITaHeTHOI
CHCTEMDI, T.€. PE3KOH 3aBUCHUMOCTH
ee OY/yIIEr0 OT HAYaJbHBIX YCJIO-
BUif, TakOll KOHEUYHBI pe3yJbTaTr
TpebyeT UCKJIOYMTEJbHOIO COoYeTa-
HUST NCXO/THBIX OOCTOSITE/IbCTB.

...KOT/1a JIoJIsI HeHTPOHOB B ATOM-
HOM $I/ip€ CTAHOBUTCSI CJIUIITKOM 60JTb-
1o, <«u36bBITOYHOMY> HEUTPOHY
9HEPreTHYECKH BBITO/[HO IIPEBPATUTD-
Cs1 B IIPOTOH, TIOCJIE YETO MIPOIOPIINS
YacTUI[ B siipe OKa3bIBaeTcst 6oJee
ycroitunBoii. [Ipu aToM us spa Bbl-
JIeTAeT 3JIEKTPOH, T.€. IIPOUCXOUT f3-
pacraj.

...ecJm 6bl 91p0o 6epHUILIUS — TIPO-
MEXKYTOUYHOT'0 YUaCTHUKA TEPMOsI/IEp-
HOTO CHHTE3a yTJIepo/ia U3 TPeX si/iep
aTOMOB TeJsnsl — OBbLJIO YCTOHYNBBIM,
YTJIEPO/] B 3BE3/1aX CHHTE3UPOBAJICS
6bl MHBIM IIyTEM, HPHYEM TOPA3/I0
6bIcTpee. 3Be3/Ibl IPAKTHYECKH B3Pbl-
BaJINCH OBbI, BMECTO TOTO YTOOBI CBE-
TUTb MUJIJTHAP/bI JIeT.
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