


TennoBble ABNEHUA.
ANEeKTPOMArHUTHbIE ABNEHUSA.
CBeTOBbLIE ABNEHUSA.

[aHHoe yyeBGHoe nocobue (kak u npegplayuiee, Ana 7 Knacca) SABNAETCS AOMNOSIHEHWEM K
OCHOBHOMY Yy4ebHMKY. OHO Takke COXpaHseT MocneaoBaTeNbHOCTb M3NOXKEHUA Kypca (OU3NKM
Hanbonee pacnpoCTpaHEHHbIX A0 HacTosAwero BpemeHu y4debGHukoB A. B. [MépbliwknHa (cm.
nsganne 2003 r yyebBHuMka 3TOro aBTopa AN 8 Knacca, NOCneaoBaTeNbHOCTb M3MOXEHUS U
HyMepauuio pas3genoB  KOTOPOro aBTOpbl  B3AnAM 3@ OCHOBY). Wcnonb3oBaHbl — Takke
MHOMOYMCNEHHbIE y4ebHble NOCOOMA APYrnMX POCCUNCKNX N 3apyBexHbIX aBTOPOB U MaTepuanbsl 13
NHTepHeTa.



Pa3den 1

TennoBble
ABNEeHUs

Q Jrceneso




OkpyXatowmin Hac Mup, 4YpesBbld4anHO pasHoobpaseH u cnoxeH. Hac okpyxarT
makpockonu4deckue mesna. O6bIYHO Mbl UX BUAUM, MOXEM A0 HUX OOTPOHYTbCS, CrbILLUM
n3gasaemble MU 3BYKN. B unanke MakpoOCKONMUYECKUMM Tenamu HasblBalTCA Tena,
KOTOpbl€ BENWKA MO CPaBHEHWUIO C aTOMHbIMM pasmepamu. OTO MOryT ObiTb rasbl,
XngkocTtn, TBEpAble Tena m Guonornyeckme opraHmambl. @3 B BO3QYLUHOM LWIApUKe W
lWwape, BOOa B CTakaHe, KyCOYKM Yrns, geTanu MalluH, MbilKa, NecYuMHKa B MyCTbIHE,
NUCTbA OepeBbeB, 3eMHOW LWap, CamMoOnér — BCe 3TO NPUMEpPbl MakpOCKOMUYECKNX
0O6BHEKTOB.
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K Mukpockonuyeckum mesnam, KOTOpPble Mbl HENOCPEACTBEHHO HE OLLyLLIaeM, HO MOXEM
n3yyaTb C NOMOLLIO cneyunarnbHbIX NPnbopoB, OTHOCATCA MOSEKYSbl, aTOMbI, NOHbI U eLLé
bonee menkue Mmukpoyactmubl. MoaTomy MuKpockonuyeckme ob6bekTbl YacTo n3obpaxaroTt
YyCNOBHO, cxemMaTtnyeckn. Monekyna BoAbl COCTOUT M3 aToMa Kucrnopoga u AByX aTOMOB
Bogopoaa. EcTb monekynbl, KOTOpble COCTOAT M3 OOMbLIOro KosmMyectsa aTOMOB,
Hanpumep monekyna OHK, rntoko3sbl.

Mup ycTpoeH TakK, 4YTO 8ce MaKpocKkornudeckue merna rnpedcmasnsiom cobol
KosioccasibHble COBOKYINHOCMU MUKPOCKONnuYyeckux mesn (Begb pasmMepbl aTOMOB U
MOneKyn YpesBblidanHO Mansbl!). [103TOMy OT ABWXEHUS U B3aUMOOEUCTBUSA MUKpOYacTuULy
3aBUCAT CBOWCTBa OKpyXatwllero Hac makpomupa. W ewé: 4vem rnybxe cumsmkn
NPOHMKan BHYTPb 3TOr0 TAMHCTBEHHOrO, CTPAHHOIO MUKpOMUpa, Tem € Bonee CurnbHbIMK
B3aMMOOEeNCcTBUAMM, ¢ 6onbLUen aHeprmen UM NPUXoAnIoChH CTanknBaTbCs. ..



NPEANCITOBUNE

Umob s, HesexOa, 6e3 KoHuUa
He kopuun 6onbwe mydpeua,
A noHsn 6b1, yeOuHsICb,
BceneHHol 6HympeHHHH €esi3b,
lNocmue ece cywee 8 ocHoge

U He s0asarics 8 cyecriosbe.

M3 moHonora ®aycta B nepesoge b. J1. [NacTtepHaka
(Féte, «Payct», 4actb 1, akT 1, cueHa 1).

Tenepb Mbl 3aiMEMCH M3Yy4YEeHWEM He TOJIbKO MeXaHUYecKUX, HO W mersiogblX
aBneHun (pekomeHayetcsa NnoBTopuTb CTp. 20-32 rmn.1 n ctp. 172-177 rn.4 MNocobwua 7 kn.).
MNpu aToM Mbl 6onee rnyboko NO3HAaKOMUMCS C TEM, YTO Takoe IHep2Usl.

ABneHus, cBs3aHHblE C HarpeBaHWEM N OXNaXaeHuem
Ten Ha3blBalTCSA TeNSIOBbIMU.

UTtobbl NOHATL CywHOCTb Toro, 4yto Takoe TEMNOBbIE
ABJIEHUA, HeobxoomMmo 3arnsiHyTb 8HYmMpb OKPYKatoLLnX
Hac Ten. OTO MakKpockonuyeckume Terna, KoTopble (B
COOTBETCTBUM C U3BECTHbIMWU BaM nonoxeHnamm MKT)

1) cocmosim u3 060co6J1eHHbIX MUKpOYacmuu;
2) Mukpo4Yacmuybl Haxo0ssmcsi 8 HernpepbIeHOM
xaomu4eckom (mensioeomM) O8UXKeHUU,

3) Ha He6oIbWUX PaccMOSIHUSIX MO CPAaBHEHUK C UX Umo6bI MOHSMb CyWwHOCMb
pa3MepaMu OHU MPUMS2U8arOMCsl, a NPuU CUSILHOM |MEerosbiX sieeHull, He06xo00uMO
c61uXeHUU — ommarnkuearomcs. sazhnzAHymb 6Hympb

OkasblBaeTcsi, 4YTO  TensnoBble  SIBMIEHWS  MOryT Makpockonueckux men.

yauBuUTENbHbIM 00OPa3oM U3MEHATb COCTOsSHME W cBoWcTBa Ten. M 310 He npocTo
nobonbiTHblIE ABMEeHUs. M3yvass uX, MHXEeHepbl  CMOMMM cOo34aTb MHOMO MOMe3HbIX
YCTPOWCTB, CMOCOOHbIX BbINOMHATL MONE3Hyw pabomy, obecneunmBaTtb Hac mernsomM, a
ecnu Hago, n xos1000M. Tak NOSABUNNCL NAPOBbIE MaLLVHbI, NAPOBbIE N ra3oBble TYPOUHbI;
aBTOMOOWMbHbIE, aBMALMOHHLIE W paKeTHble [ABUraTenu; KOHOULMOHEPbI, CUCTEMBbI
OTOIMMEHNSA N XONOAUNBHUKN — BCE TO, YTO Tenepb Ha3bliBaeTCs mersiogou sHep2emuKkou,
K YeMy Mbl NPUBLIKNN, 1 6e3 Yero Ham Bbino Bbl O4EHb HEYIOTHO XUTb.

B npouecce co3gaHusi 3TUX YCTPOWCTB BO3HMKIA mepmMoOUHaMuka — (hu3myeckas
Teopus 0 npeobpasoBaHUN pasnnyHbIX PopM aHepauu Apyr B gpyra. C eé nomMoLbo
MOXHO TMOHATb HE TONbKO Kak paboTaeT Ta WMAM WHAg TennoBas MalluHa, HO U
pasobpaTbCs B npoueccax, NPOUCXOAALLMX B XMBbIX OpraHu3amax, B CKOMMEeHUsX 3BEé3[,
BHYTpu BewlecTtBa. Okasanocb, YTO BHYTPU OKPY>KaKLIMX HAC Ten 3akrntovyeHa OrpoMHas
9Heprus, oBriageB KOTOPOW, MOXHO YyaeCHbIM 00pa3oM N3MEHATb OKPY>KaKOLLUIN HAC MUP.




MABA |. BHYTPEHHASA 3HEPTUA U CNOCOBbI EE UISMEHEHUA
§ 1. TENNOBOE ABUWXEHUE. TEMIMEPATYPA

1°. CornacHo BTOpoMy mnonoxeHnio MKT, Bce Monekynbl mo6oro BellecTsa
HenpepbiBHO M 6ecnopsaaoyvHo (xaomuyecku) OBWKYTCA. [BWXKEHWE MOMEKyn B pasHbIX

Tenax npoucxoauT no-pasHomy, puc. 1.1.

Monekynbl raszoe 6ecnopsgoyHO ABMXKYTCA C BOMbLUMMK CKOPOCTAMMU (COTHU M/C) no

BceMy ob6bemy rasa. CrankuBasiCb, OHM
OTCKaKuMBalOT ApYyr OT Apyra, U3MeHsisi BENIMYUHY
N HanpaeJieHNe CKOPOCTEN.

Monekynbl KnakocTu KonebrnoTca OoKono
pPaBHOBECHbIX MONOXEHUN (T. K. pPacrofioXeHbl
MoYTK BMNOTHYIO APYr K APYry) U CpaBHUTENbHO
penKo rnepeckakumealT U3 OAHOMO pPaBHOBECHOIO
nonoxeHua B Apyroe. [IBMXeHne Morekyn B
XNOKOCTAX SIBNSiEeTCS MeHee CBOOOAHbIM, YeM B
rasax, Ho Gonee cBo6OOHbIM, YeM B TBEPAObIX

Ceo600HO0e
. OBUIICCHUE

do Paanogsecnvie
00ICeHUs

Puc. 1.1. B meépovix menax muxpouacmuyst,
cosepulas menyiogoe 08udiceHue, Koneomomes
801U3U YCMOUHUBLIX PABHOBECHBIX NOJONCEHUT.
Monexynwl dicuokocmu 6edym «kouegou 0opas

Tenax.
B TBepabix Temax 4acTtuubl
OKOIO MOJSIOXEHU paBHOBECUS.

orcusnu». Monexynol COBEPUIAIOM MENCOY
CMONKHOBCHUSMU C80000HOE 08UIICEHILE.

KorneonwoTca

C pOoCTOM TemMnepaTypbl CKOPOCTb XaOTUYECKOIro ABMXEeHUA YacTtul yBelMM4nBaeTCH,
NO3TOMY 3TO ABWXEHME MNMPUHATO Ha3blBaTb merjioebiM.

2°. KonnyecTBO MOMeKyn B OKPYXaloLMX Hac Tenax o4eHb

Benuko. Tak, B obbeme paBHOM 1 cm® Bogbl, coagepXuTtca 1< 1 3 2
okono 3,34-10% monekyn. = A

Kaxgasw Moriekyna [ABWKETCA MO  O4YeHb  CRAOXKHOM ="+ ieil N
TpaekTopun. Ha puc. 2.1 wun3obpaxeHbl TpaekTopuu 4YacTtuu, o s, B
y4yacTBYHOLLUMX B TEMNNOBOM ABWXEHUWN, YBENMNYEHHbIE B MUSSTUOHDI M
pa3. OTO OYeHb CnoxHoe pABwxeHne. B Hem yyacTByeT Bce N 3
MUKpOYacTULbI.

Puc. 2.1. Tpaexmopuu
OMOENbHBIX MUKPOHACHULY,
V8enudeHHble 8 MULIUOHbL
pas. Hx ouenv, ouernb MHO2O.
Hx ckopocmu paznuunsl no
BeIUYUHE U HANPABTIEHUIO.
Kaoicoas uz nux umeem
CLOJACHYI0 MPAEKMOPUIO.

TaK, Hanpumep, 4acTtuubl rasa, AsmxyLwinecd c oonbLMHK CKOpPOCTAMU B
pa3HbIX HanpaBlieHUAX, CTaNKMBakrTCA OPYr C 4PYyroM n Co CTeéHKaMun cocyaa. B
pesynbTtare 3TOr0 OHU WU3MEHAKT CBOK CKOPOCTb W CHOBa NpoAOoSIKakT
aBuXeHue.

3°. B kauyecTBe OMbITHbIX [A0OKa3aTenbCTB TEMMOBOroO
ABMXeHUs monekyn B [Nocobun ans 7 Kn. yxxe paccMaTpuBanmcb

aneHna guddysumn (puc. 3.1) n 6poyHOBCKOro ABMXEHUS. (puc.

4.1).
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Puc. 3.1. Pacmeopenue caxapa unu kpacku 6 scuoxocmu (a), pacnpocmpanenue sanaxa yeemos (0), koge (6) 6
6030yxe, npoucxooam baazodaps oup@ysuu. B méniom 6o30yxe sanaxu pacnpocmpanstomes ovicmpee (2), uem 6
XONOOHOM, a caxap 6 2opsuell 600e pacnpocmpansemcs ovicmpee, yem 8 xonoonoi (0). Tax npoucxooum, nomomy, 4mo
CKOPOCMU OBUIICEHUSI MONEKYI 8 2OPSUEM Beyecmee 60biie, YemM @ X0I0OHOM.

BpoyHoBckoe aBwkeHMe Obino OTKPbITO aHrMUnUckum 6otaHmkom Pobeptom BpoyHom,
puc. 5.1.




BpoyHOoBCKMe YacTuubl ABMXKYTCSA NOA BAMSIHUEM yOApOB MOJSEKYIT XUOKOCTU. Tak Kak
TEeNnnoBoe ABWXEHME MONEKyn — 3TO
HenpepbiBHOE U1 BecnopsagovHoe
ABWXEHNE, TO U CKOPOCTb OBWMXKEHMS

GpPOYHOBCKMX yactuy, Oynet

B6ecnopsgoyHo MEHSATbCA no

BENUYMHE N HanpaBneHuto.
Tennosoe osUXeHue, Kak

Puc. 4.1. Tax evienaoum nodgepearowascs yoapam MOLeKy
OPOYHOBCKAA Yacmuya 8 NOCIe006amelbHble MOMEHMbL 6DEMEHU
KDACHBLM YBemOoM NOKA3AHA MPAEKMOPUsL UeHMPA YaACTHUYbL).

MuKpoyacmuy, eewecmea, mak Uu
6pOoyHOBCKUX 4Yacmuy, Hukoz2da He
npekpawaemcs.

4°. Bce Mbl MpWBBLIKMM K CrOBY «memmepamypa». TakuMu
CrioBaMU, KaK «XONOAHbIN», «Tennbl», «ropsavYnun», Mbl YyKa-
3blBaEM Ha pasfiMyHyl0 CTeneHb HarpeTtocTu Ten, a uHorga
NPOCTO  rOBOPUM, 4YTO 3TM Tena WUMEKT  pas/iuyHyr
mewmrepamypy. Temnepamypa zopsiyeli 800bl, 8bilie
memnepamypbl ménnoud, a memrepamypa mérnnou eblue
XxonodHou. Temnepamypa 8030yxa 5iemom 8biwe, 4em 3UMOU.

Okpyxatowime Hac Tena MoryT BbITb OYEHb FOPAYMMU, FTOPSAYUMM,
TENNbLIMU, XONOAHBIMWN, O4EHb XONOAHbBIMU, puc. 6.1.
Puc. 5.1. AHenutckuth Temnepamypa xapakmepu3syem mernsiogoe cocmosiHue meil.
bomaruk Pobepm | Bonee rny6oko 3TO HenpocToe usmyeckoe noHATUE 6GyaeT

BpoyH (1773-
185822.) pacKpbITO MO3Xe.

ET R
|

Puc. 6.1. Oxpyosrcarowue nac meaa mocym Ovimb O4eHb 2OPAYUMU, 2OPAUUMU, MENTLLMIL, XOTOOHLMU, OUEHb
XOAOOHBIMU. DMO 3HAYUM, YMO OHU UMeIOm paziuuHyto TeMnepatypy. CHWIbHO HATPEThIC Tea U3JTy4aroT CBET.
Temnepamypa nosepxnocmu Connya ~6000°C; nnama ceeuu — 750-1300 °C, 2o0pauuii uaii ~60-80 °C; meno

uenosexa ~ 37 °C. marowuii 160 — 0 °C._memnepamypa sicudxozo azoma nuce -196 °C.

B 3aBucumocTy OT TemnepaTypbl CBOWCTBA MaKPOCKOMUYECKMX Terl MEeHSITCS.
Konokonb4umk M3 BOcka Npu TemrepaType XWOKOro a3oTa 3BEeHWUT Kak cepebpsiHbli, a

Puc.7.1. . Tax usmensemcs npupoda ¢ usmenenuem memnepamypoi sumotl (@) u riemom (0). Becnoti memnepamypa
nogwiuaemesi, u npupoda npocwinaemcsi. Cnez maem (8), Ha kpvuuax oopasyromes cocyivku (2). Om memnepanypol 6
menauye 3asucum ypodxcaii (0).

pe3nHa CTaHOBUTCS XPYNKOW Kak cTekno. [1o-pazHOMy NponcxoaaT MHOrMe ABMEHUS.

[Moroga B pasHble BpemMeHa rofa 3aBucUT OT TemrepaTtypbl. [10aToMy npupoaa Toxe
BbIMMAAUT No-pasHomy, puc.7.1.

Bce aBneHus mMoryT cyulectBoBaTbh Wb B Y3KOM AnanasoHe TemnepaTyp. Bbixon
Temnepartypbl 3a 3TU Npegenbl Ka4eCTBEHHO U3MEHSAET UX.

M3meHeHne TemnepaTypbl Terna 4enoBeka Wnv XMBOTHOro Bcero Ha 1-2 rpagyca,
yKasblBaeT, YTO OHW 6orbHbI, puc. 8.1.




N3meHeHne cpegHerogoBon TemrnepaTtypbl  Ha
Halwewn nnaHeTe Ha HEeCKOSNbKO rpagycoB B CTOPOHY
yBENUYEHUs  uUnM  yMeHblUeHus  npuBeger K
KaTacTpo(U4eCKMM U3MEHEHNAM (TasiHUIO NeOHUKOB,
3aTONMEeHMI0  UenbiXx  CTpaH, wunKu,  Haobopor,
obneaeHeHNo, UCYE3HOBEHMIO PacTUTENBHOCTU U
XMBOTHbLIX U T. n.). CyuwecTBywollee pacCcTosHue OoT
3emnu go ConHua SABMSETCH BaXXHEWLWWUM YCroBUEM
CyLWeCTBOBaHUS Ha HEW >KUBbIX OPraHM3MoB, MO

Puc. 8.1. Ecnu memnepamypa peb6énxa O
WU HCUBOMHO20 HA HecKowKo epadycos . KPauHeu mMepe, B TOM BuAe, KakOM OHU CYLLEeCTBYIOT,
OMIUYAEMCs OM HOPMbl, OHU puc. 9.1.
3a60/1e6ar0m.

Puc. 9.1. Ecnu 6b1 paccmosiHue om 3emnu 8o ConHya 6bino 6b1 HEMHO20

MeHbwe unu 6onblie, Mbl Mo2ubnu 6s1 om xapsbl unu xonoda. T>T>T.
Om mena06020 COCMOSAHUS 3A8UCUM cyuecmsosanue écex ob‘"be&moa Ha SE.MM.

Haxe gBuratens aBToMOOMNASA HE MOXeET
paboTaTb B CIULWIKOM  XOMOAHYH  WUNK
CINULLIKOM >XapKyto noroay, puc. 10.1.

5°. Hawwn owyweHns TemnepaTypsl
YacTo obMaHuMBLI: B XapKyl Morogy nocre
BbIxoA4a W3 BOAbl OblBaeT XONogHO, XOTS

nepea BXOAOM B BOAy ObiNo apko. Oto [ o= W EF i
obycnoBneHo TeMm, YTO MOKpoOe Tenio npu Puc. 10.1. B orcapkyro no2ody osueamens
ncnapeHun Boabl OXnaxaaeTcs. nepezpesaemcs u He Mojicem pabomams, d 6 O4eHb

)CO]ZO()HyiO — €20 HEeBO3MOIICHO 3anycmumeao, oau

B HeHnapéxHoCcTM Haller HUSA
eHaAex)HOC awiero - otlyie OMKDbLIMb asmMomModUIb bvieaem mpyoHo.

TemnepaTtypbl MOXHO ybeauTbCca u Ha
crneumanbHOM onbiTe, puc. 11a.1. Moatomy Ansa nsyydeHus TennoBbIX ABNEHUA HeobxoamMm
npnbop, oueHMBaKLWMA CTENEHb HarpeToCcTn Ten (TemnepaTypbl) HE3ABMCUMO OT HaLUUX

0)
Xonoonas
600a
10°C

., A ., A ., A

Puc.11.1. Hawu owyweHus mosym rnodsecmu npu onpedeneHuu memmnepamypsl. Hanpumep,
uzeecmeH orbim, Koeda 00HY PyKy Ofyckarom 8 20psiyyto, a Opyayto — 8 Xoro0Hyto e0dy. Ecnu yepes
Hekomopoe spemMsi ornycmums obe pyku e mensnyto 800y, mo pyka, komopasi 00 amoeo bbina 8 eopsideli
800e, royyscmeyem xosiod, a pyka, bbigwas 8 xornodHol eole — xap! (a). [Moamomy 0Ons usy4eHus
mennoebix sieneHuUli Heobxodum npubop, ouyeHusarowWuUli cmerneHb Hagpemocmu mersn (memrnepamypbl)
He3a8uUCUMO 0m Hawux owyweHud. Vim u sengemcs mepmomemp, (6).




oyLeHuin. Im n siensetcs mepmomemp', puc. 116.1.

6°. Ha usobpeTeHne TepmomeTpa ylwnn crtonetus. CHavana 6bin

| xon00nH0

scapko | co3gaH mepmockon (OT rped. thermé — TennoTta u skoped — cMoTpio) —
npnbop, KOTOPbLIN MOr NUWb OTMeYaTb U3MEHEHWe TemnepaTtypbl, puc.
12.1. MNpun noTenneHun BO3QyX BHYTPM LWApa PacLUMPANCS U BbITECHAN
BOAYy U3 wWwapa B TPYOKy C OTKPbITbIM KOHLOM. 10 M3MEHEHMIO YpPOBHSA

BOAbl U cyaunn o6 mnameHeHun Temnepatypbl. B XVII Beke TepMocKonbl
cTanu usrotaBnueBaTb B BUAE 3anasiHHOW TpyOKW, 3anofIHEHHOW PTYTbHO

‘I .

X
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'l'_ M-_; nnnm CnmpTomMm. C aTOro MOMEHTa nokasaHus TEPMOCKONOB MnepecTtanun
J 3aBuUCeTb OT aTMOCdDepHOFO OdaBJ1eHUA. OnbITbl C HUMK cTanu BCGO6|.|J,|/|M

ey yBNEYEeHNEeM; UMW faxe ykpallanu komHaTbl. Ho, 4Tobbl Tepmockon cTtan

TEPMOMETPOM, HYXHO 6bIN0  Hay4nUTbCS
BblpaXkaTb €ro rnokasaHus B Buage yucrna, To
eCTb U3o0bpecTu WwKkany.

7°. Yourmsmm A, Llembcus u Apyroro  LBEACKOrO
yyeHoro, K. JlnHHes, Gbina co3gaHa wkana, KoTopou Mbl
nonb3yemcs u cerogHs. B Hel nmeroTca ABe MOCTOSHHbIE
To4kn: 0°C — TemnepaTtypa CocyLLeCTBOBaHUSA BOAbI U NbAa,
100 °C — TemnepaTtypa KUNEHWs BOAbI MPU HOPMaribHOM

Puc.12.1.
Tepmockon

aTMocdepHoM pasrieHnn (p.y=101,3 «klla). PaccTosiHue
Mexgy 9TUMU TaK HasblBaeMblMW pernepHbIMU TOYKamu,

nogeneHHoe Ha 100 paBHbIX YacTen, HasblBaeTCs rpagycom
wkanel Llenbcna (nat. «rpagyc» — war, ctyneHs), puc. 13.1.
Takass pasmeTka LWKanbl Ha3biBaeTcsl 2padyupoeaHuem
TepMomeTpa.

8°. OgHako ¢ pasMeTKOM LUKarnbl BO3HUKIN CIIOXHOCTW.

Puc. 13.1. PenepHble (0riopHbIe)
mouKu wkanbl Ljenbcus

Boob6pa3snm, 4TO Mbl M3roTOBUNM ABa TepMOMETpa: PTYTHbIA U CNNPTOBON, puc. 14.1.

[MomecTnm Mx B CTakaH C KUNATKOM. Pa3ymeeTcs, OHM MOKaxyT
100 °C. Nogoxaem, noka Boga ocTbiHeT Ao 50 °C no pTyTHOMY
TepMoMeTpy. YOUBUTENBHO, HO CNMPTOBOW TepmomeTp OyaeT
nokasblBaTb TemnepaTypy Ha 7 rpagycoB Hwke! 3710
006bsACHAETCA TeM, YTO PTYyTb U CNPT NO-Pa3HOMY pacLUMPAOTCA
npy OAMHAKOBOM W3MeHeHun TemnepaTypbl. CneuuanbHble
OMbITbl Takke MNOATBEPAdAT, 4YTO mernsogoe pacuwupeHue
pasrfvyHbIX BELLECTB, KaK NpaBumio, Heo4MHAKOBO.

Takmm o06pa3oM, nokasaHuss TEPMOMETPOB 3aBUCAT OT
BblbOpa mepmomempu4yecko2o merna: PTYTW, cCivpTa M Tak
panee. J3TO HeobxoAUMO yuYuTbIBaTb MPU  U3rOTOBIIEHUM
TEPMOMETPOB.

-
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Puc. 14.1. 1) pmymHbit u
crnupmosol mepmomempabl
8 KUISIMmKe;

2) oHu xe 8 ménrol sode.

9%, Otoro HepocTaTka NULLIEH 2a30HarosiHeHHbI mepmomemp, puc. 15.1. OH
nokasbiBaeT OOHO W TO XXe 3HA4YeHWe TemnepaTtypbl BHE 3aBMCUMOCTW OT TOrO, KakuM

rasom (Bo4OPOAOM, KACNIOPOAOM, BO3OYXOM USM KaKUM-
nnbo apyrmm) 3anonHeH. JTo oByCnoBneHO TEM, 4TO
TENnoBOe paclupeHne BCeX ras3oB NpPaKTU4eCKu
O[ANHAKOBO. Moatomy 2a3oebll mepmomemp
ycrnosunucb cyumame 3marsoHHbIM  (06pa3uoebim)
mepmMoMempoM.

lMokasaHnaAM rasoBoro TepmomeTpa Haubonee

6nunsko COOTBETCTBYHOT nokasaHus PTYTHbIX

Lor rped. termo — reruio, xap u rped. metro — usmepsto

Puc. 15.1. azoebili mepmomemp
TEPMOMETPOB, KOTOpbIE ropasao bonee KOMMaKTHbI, U rokasbieaem 0OHO U Mo e

3Ha4YeHuUe memrepamypbl 6He
3asucuMocmu om moao, Kakum

2a30M 3arioJjiHeH




NMOTOMY LUMPOKO MPUMEHSAIOTCA B TexHuke. CnupToBble TEPMOMETPbI MEHEee TOYHbI, HO
6onee 6e3onacHbl (Tak Kak pTyTb sgosuTa). X 06bI4HO NCNOMNB3YIOT B ObITY.

10°. MpoBoas u3MepeHus, crieayeT MOMHUTb, YTO 1060l mepmMomemp u3mMepsem
ceow  cobcmeeHHyrww  mewmnepamypy — (moyHee  —  memrnepamypy  €80€e20
mepmMomMempudyecko2o mena). [loaToMmy, korga TepMoMeTp MNpuMBOOAT B KOHTaKT C
n3yyaembIM TerioM, €ro rnokasaHusi MOryT 3Ha4YMTerbHO OTnMYyaTbCHA OT

TemnepaTtypbl 3T0ro Tena. JIMwb Yyepes HekoTopoe BpeMs, rnocre Toro,
Kak TepMOMeTp HarpeeTcs (MnM oxnagutcs) [0 TemnepaTypbl

n3y4yaemoro tena, criegyet CHMUTbiBaTb €ro noka3aHus.

Hanpumep, Ha puc.16.1 TennoBoe paBHOBECME €llle He HaACTymnuro, TaK Kak
MeHsieTca [OnvHa cTonbuka pTytu. [losToMy roBopuTb O TemnepaType BOAbl
npexageBpeMeHHo, HeoGXoaMMO NoaoXKaaTh.

Mo aToOM e npuunHe, 4YToObl y3HaTb TemnepaTypy CBOEro Tena, HyXHO
nogepxaTb TEPMOMETP MOA MbILLKOA HECKONbKoO MWUHYT. 3a 3TO Bpemsi pTyTb B
TEpMOMETpe MOCTENEeHHO HarpeBaeTcs W ypoBeHb ee rnoBblilaetca. o ucteyeHun

NONOXEeHHOro BpeMeHn HarpeBaHMe TepMOMETPA NMPEKPATUTCA, U NO AJIMHE cTtonbuka
pTYyTM Bbl onpenennte TemMneparypy. To xe camoe nponcxoguTt npun wu3MepeHun Cmon6u1(pmymu
TeMnepartypbl ntoboro Tena nobbim TEPMOMETPOM. lNokasaHus TepMOMETpPa KakK yrogHo cHayvarna

pgonro 6yD,yT OCTaBaTbCA HEU3MEHHbIMU, eCITM HEU3MEHHa TeMnepartypa Tena. noOHUMaemcs. ..

Opyron npumep. BbpocbTe B cTakaH C BOAOW KycoudeKk nbAa W 3akpouTe cTakaH
NIIOTHOMN KprLLIKOI7I. J'Ie,u, Ha4yHEeT nnaBUTbCA, a BOAA, - OXNnaXaaTbCA. Kor,u,a nen pacrtaeTt, Boga HadHeT
HarpeBaTbCAd, W, NMOCle TOro Kak OHa npuMmeT TemMnepartypy OKpyXawuwiero Bo3agyxa, HUKakmx M3MEHEHUI
BHYTPU CTaKaHa C BO,EI,OIZ He 6y,£l,€T NnponcxoguTb.

N3 9TuX n NnogobHbIX UM NPOCTbIX HAabnaeHNn MOXHO caenaTbh BbiBOA O
CyLLEeCTBOBaHUN O4YeHb OOLlen 3aKOHOMEPHOCTU TenmnoBbiX sABNeHun. Tes1o
npu Heu3MeHHbIX 8HEeWHUX YCJ/I08USIX CaMOrNpou380J/IbHO rnepexodum 3a
HeKkomopoe @epeMsi 8 COCmOosiHUe mernsjioeo2o0 paeHogecusi C
OKpy)Xarow,umu mesnamu. B cocmossHuu mernsioeo20 pasHoeecusi mersa
Mo2ym Haxo0umbCSsl CKOJIb y200HO O0J120.

UTak, mpu ycmaHoesieHUuU KOHMakma mexdy OJdeymMsi mesiamMu C
pas/ludHbIMU memMriepamypamMu uUx memMrepamypbl 6bipagsHUBaroMCcs,
nogobHO TOMY, Kak BblpaBHMBAIOTCH AaBfieHUSA B ABYX COCydax C BO34yXOM
npu coegmHeHnmn nx Tpyokon. AHanormMyHblM o6pasom BbipaBHUBAKOTCA YPOBHU
BOAbl B cooblwatwmxca cocygax. Bo Bcex aTux crnyvyasix ycraHasnmBaeTcs
paBHOBecCKE, KOTOPOE MOXET CyLleCTBOBaTb CKOMb YroaHO O05ro.

Temnepamypa — ¢pusuvyeckass eesluduHa, Komopasi uMmeem OOHO U MO
)Ke 3Ha4deHue 8 J1rio6ol Yyacmu cucmemMbi NPU MernsjioeoM pasHo8ecuu.

O6paTtnte BHUMaHWe, 4YTO MIpuU Mernsio8oM pasHosecuu OasrieHUe 8
pasnuyHbIX 4Yacmsx cucmemMbl Moxem Obimb pasfiuvyHbIM, ecru amu
yacmu pa3soderieHbl meepdbiMu riepesopodkamu! Tak, ecnu BbIHECTU MSY
M3 KOMHaTbl Ha ynuuy, TO CyCTA HEKOTOPOE BpeMsi TeMmrnepartypa Bo3ayxa
B MsA4e OyaeTt Ta e, UTO U Ha ynuue, HO AaBrieHne BOo3gyxa B Mside Bce
paBHoO ByneT GornbLue ynmyHoro (atmocepHoro).

CyLluecTBeHHO, 4TO ecnu kakoe-nmbo Teno A (Hanpumep, Boda B OOHOM CTakaHe)
HaxoAuTcA B TEMSIOBOM paBHOBecuu ¢ apyrum Ternom C (TepmomeTpom), a Teno B (Boga B
APYroMm cTakaHe) ToKe HaxoauTcsi B paBHoBecumn ¢ Tenom C, To Tena A n B Takke HaxogsTcs B
COCTOSIHUM TENnoBoro paBHoBecusi. Ecnm npuBecTn ctakaHbl B KOHTAKT, TO HUKAKNX NU3MEHEHNI
C BOAOM BHYTPU HUX He npounsongeT. MIMeHHO rnosamomy Mbl MOXXeM CpaBHUBaATb CTOsSIHME
TENSIOBOrO paBHOBECUS Terl, He MNpPpUBOAS WX B HENOCPEeACTBEHHbIA KOHTAKT, U 8s8ecmu
MoHsAMue memrepamypabil.

Mebl roBopuMm, 4TO 08a mesna A u B umerom oduHakosyro memrnepamypy, ecriu Kaxxooe u3
HUX Haxodumcsi 8 mernjiogoM pasHosecuu ¢ mpembumMm mesioM C. DTUM TerloM MOXeT 6bITb
TepmomeTp. U HaobopoT — ecriu mesna umerom 0O0UHaKosyro memrepamypy, Mo MOXHO
ymeepxx0ampb, He [pusodsi UX 8 HEerocpedCme8eHHbIU mernjioeol KOHMakKkm, 4Ymo OHU
Haxo0s1mcsi 8 COCMOSIHUU Meryio8o20 pagHOB8ECUS.

11°. CoBpeMmeHHble NpuBOpbl ANS U3MEPEHWUs TeMmnepaTypbl O4YeHb MHOr006pPasHbI.
CyLLeCTBYIOT OECATKU PasfMYHbIX YCTPOWCTB 3TOr0 Ha3HAYe€HWUS, NMPUMEHSIEMbIX B Mpo-
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MbILUIIEHHOCTU, MPU Hay4HbIX WCCMedoBaHWAX W AOns cneuuanbHbiX uenen. B Hux
NCMNONb3YKTCA pasnuyHble mepmMoMempuyeckue cgolcmea XUOKOCTEN, ra3oB N TBepAbIX
Tern: 3aBMCMMOCTb 06bema, 3NEeKTPUYECKOro CONPOTUBIIEHNS U OPYrMX CBONCTB 3TUX Ten
OoT Temnepatypbl. Jltoboe 13 3TMX CBOWCTB MOXeT ObiTb MCNONb30BaHO AN
KONMMYECTBEHHOIO onpeaeneHnsa TemnepaTypbi.

OnuncaHHble BbllWe XWOKOCTHbIE CTEKNSAHHbIE TepMOMETPbl MCMONb3YT CBOWCTBO
TEnnoBOro paclUMpeHns XNnaKocTen ¢ TemnepaTtypon. Pasnuunsa B TensioBoM pacLumpeHnm
MEeTannoB MCMNOMb3YyTCA B TaK Ha3blBaeMblX OMMeTannuMyecknx TepMoMeTpax.
3aBucumoctb Ob6bEMa wunM gaBneHuMs OT TemnepaTypbl WUCMNOMb3yeTcss B ras3oBbiX
TepMoMeTpax. JrneKTpuyeckne TepMOMETPbl UCMOSNb3YKT 3aBUCMMOCTb BO3HMKAKOLLEro
3IIEKTPUYECKOro HarpsbkKeHUs UMM U3MEHEHUS 3NeKTPUYECKOro COMPOTUBIEHUSA Ten OT
TemnepaTtypbl. [lMpoMeTpbl — 3TO TEPMOMETPLI, onpeaensawwme TemnepaTypy no upeTy
HarpeToro npegmeTta u T. .

12°. Ha puc. 17.1 nokasaHbl, Nno-BMOUMOMY, XOpPOLIO BaM M3BECTHble ObITOBbIE
TepMOMETpbI.

OHn  copepXaT  TOHKYHO  TPyOKy, COEOMHEHHYH C 1 9 frcan o
pe3epByapoOM C XMAKOCTbIO (PTYTblO, MNOAKPALUEHHBIM CrMPTOM, JWL;@;K}{
rnuuepuHomM) mn wkany. MNpu yBenuyeHun temnepatypbl 00bHLEM y%

XNOKOCTWN yBENUYMBAETCA M OHA NOLHMMAETCH MO TOHKOW TpyOKe.

Mpn noHwxeHun TemnepaTtypbl Habniogaetca obpaTtHoe

aBneHne. Takum  obpasom, npuHyun pabombl  makux

mepMOMempo8 OCHO8aH Ha U3MEHeHUU obbema xudkocmu i Cyoncerue
(pmymu, crnupma, 2nuyepuHa) rnpu UsMeHeHUU memnepamypbi. A~ Pesepeyap

Ana u3mepeHua Temnepatypbl pesepByap TEPMOMETPA [ p,. 171, a) Konamn
nomeLlaloT B cpeny, TemnepaTtypy KOTOPOW XOTAT U3MEPUTb U mepmomemp;

AEepXaT ero He’M B TEYEHNE HEKOTOPOro BPEMEHMW, MOKa CTONMOWK | 6) meduyunckuii spadycrux.
XMOKOCTU B TOHKOW Tpybke He nepectaHeT ABUratbCs — 3TO

O3HayaeT, 4TO TennoBoe paBHOBecMe PpTyTM U cpedbl OOCTUrHyTo. [locne 3aToro
CUYMTBIBAIOT NoKa3saHWe TepMOMETpa MO LiKarne, He BbIHUMas ero u3 cpeapbl.

B wmeguumHckOM TepmomeTpe (epadycHuke) mexpy pes3epByapoM U TpyOkou
aernaetcsa cyxeHue (puc. 17.1, cripasa). [MoaTomy nocrne namepeHus TemnepaTtypbl ero
MOXHO 8bIHyMb ONA CYMTbIBAHMSA MNoKasaHus. YToObl BEpPHYTb XWOKOCTb B pe3epByap,
rpagyCHMK HeobXoAMMO BCTPSIXHYTb. OTO Aenaetca Ans Toro, 4tobbl 6bino yaobHee
Nonb30BaTbCA MeAUUMHCKUM FpagyCHUKOM.

13°%. B Halueit cTpaHe momnyuuna pacnpocTpaHeHue cTorpagycHasi TemnepaTypHas
wkana Uenbcna. Temnepatypy no wkane Llenbcuss 0oBblMHO 0603Ha4alT NaTUHCKOW
OykBom t.

B opyrux ctpaHax ucnonb3yloTca yalle apyrme TemnepaTtypHble wkansl. Hanpumep, B
Anrmun v CLWA wkana ®apenreinta (°F), B KOTOPON TasHUIO Mbda WM KUNEHWIO BObI
cooTBeTCTBYIOT 3HauveHns 32°F.m 212°F. 1°F cocraBnsetr (5/9)°C; KkomHaTHas
TemnepaTypa no wkane ®apeHreiita — okorno 68°F, a Temnepatypa
yenoseyeckoro Tena — 96°F.

OpHako B Hay4vHbIX MccrnefoBaHusiXx oObIMHO MCNoNb3yeTcs apyras
TemnepaTtypHasa LKana, HasbiBaemass abcosmomHol. EE€ npeanoxun
aHrmMUnckMn yd4éHoin KenbeuH. OHa COOTBETCTBYET MNPEACTaBIIEHUIO O
Temnepatype Kak O Mepe 3Hepauu O8UXeHUsI MOJIeKysl BellecTBa.
Temnepatypy no wkane KenbBuHa (abcontoTHyto) ob603HavaoT 6onbLuomn

Gykson T.
Hynio no wkane KenbBuna (T=0 °K) cooTBeTcTBYyeT TemnepaTypa,
paBHas no wkane Llenbcusi t = -273,16 °C, puc. 18.1. Mpu Takon [Aremuickui gusux

Kenveun

TeMnepartype AOOINKHO npekpawaTtbCAa TennoBoe ABMXEHUE MOJIEKYIT (1824-1907)

BCSKOro BellecTBa. [103TOMy HWxXe 3HayeHus Temnepatypbl T=0 °K




Haoice npu éecoma HU3KUX memnepamypax, 60Iu3U HyJis aOCONMOMHOU MeMNepamypbl MOJEKYIbL 6eUeCEa OBUNCYMCS
0oCcmamouno 6vicmpo.
Hanpumep, coenacro pacuemam ckopocmu 08udiCeHUs MONEKYIL 8000POOQ:
npu t = -270 epadycax - oxono 200m/c
npu t = -273 2padyca - oxono 40 mlc
npu t = -273,145 epadyca - 8 m/c.

-273,16°C 0‘:C 10ﬂ°c t —»
[ I

0°k 273,16°K 373,16°K —»

Puc. 18.1. CootHomenune temrepaTyphbix mkai Llenscust n KenbBuHa. T (K)=t+273,16; 1°K=1°C.

oxriaxgeHne Ten HeBO3MOXHO. K Takon TemnepaType MOXHO nub Npubnuantbcs, HO
docmuzHyms 0°K Heeo3MOxHO. OTO 03HAYaeT, YTo mennosoe O8UXEHUE MOIEKys
MOJTHOCMBbHO rfipeKpamumsb He803MOXXHO.

14°. A6contomnasn memnepamy!)a 2a3a A61AAemca mepoil CpeoHell KUHemu4ecKol IHepun
e20 monexyn. T~u,= UJN= (mv°/2),, (3mecp U, — cymmapHas KHHETHYECKas HSHEPIUs BCEX

MOJIEKY, a Ug, — CPEIHSS KHHETHYECKasi SHePrust Kayk1oi MouieKyisl; N — 4rciio Bcex MOJIeKyI).

Ecnu temnepatypbl 7' pa3iauuHbIX TeJ PaBHbBI, TO PABHBI M CPEJHUE 3HAYECHMS KMHETHMYECKOH dHEpruu U, HX
MOJIEKYJ. A 3TO 3HAYUT, YTO IPH OJMHAKOBON TEMIIEPAaType Pas3iIMYHBIX TEJT MOJIEKYIbI, HMEoINe OOJBIIyI0 MacCy,
JBIDKYTCSI ¢ MEHBIIMMH CKOpocTsMH. IIpy ONMHAKOBBIX CKOPOCTSX MOJEKYJ, TeMIepaTypa OyIeT BBIIIE y TOTrO
BEIIIECTBA, Macca MOJIEKYNl KOTOporo Oomeire. bornee Toro, cpenHss KMHETHIecKast SJHEpIUsl MOJIEKYIbl 1 OPOYyHOBCKOM
YaCTHIIBI, YIACTBYIONIUX B TEIJIOBOM JIBH)KEHHUH, OTMHAKOBHI.

Hanpumep, cpeduue ckopocmu 0gudicenus monekyn 600opoda (Ha) npu memnepamype 0°C — 1700 m/c, azsoma (Ny)
— 450 w/c, a kuciopooa (Oy) — 425 m/c. Dmo obyciosieno mem, umo macca monexynst azoma ¢ 14, a xuciopooa ¢ 16
paz 6onvute Maccl MONEKYIbl 6000pooa. M yic coscem Manyio cKOpocmv umeem OPOVHOBCKASL YACUlbl, MACcd
KOMOPOU OUYeHb BeIUKA NO CPAGHEHUN) ¢ Maccol monekyl. I[losmomy OeudiceHue OPOYHOBCKUX wacmuy J1e2Ko

. - — —

0
Puc. 19.1. Ouens svicokue memnepamypuol na 3emne (57 “C) sapuxcuposansi ¢ Jonune Cmepmu 6
Kanugopruu: a) munuunsiii 6uo ¢ 00HOU uz éepuiui; 6) OHO CONAR020 03epa, 85 m nuoice yposns mMopsi.

a) 0) > e

[ 2 :'1;;'_ = = 3 <;;

Puc. 20.1. Ouenv nuskas memnepamypa na 3emne (- 89,6°C) zapecucmpuposana na cosemckoi uccie006amenbekol
cmanyuu «Bocmox» 6 Anmapxmuxe (a). A na konmunenme (- 67,8 °C) — 6 patione Bepxosncka, 6 Axymuu (0, 6).

Habodams ¢ ROMoubio Mukpockonda, puc.4.1.
15°. TemmepaTypa B pasiHUHBIX TOUKAX 3eMITH MOXKET OTIHYaThes Ha ~150°, puc. 19.1; 20.1.
Temmneparypa Tena yenoBeka — okoso +36,6 °C, a npu 42 OC yenonek TepsieT CO3HAHUE.
Hap rosioBoii y uenoBeka TeMIieparypa BhbIIE TeMIIEpaTyphbl OKpyKaromei cpeasl Ha 1 + 1,5 °C.
Temmneparypa *)uBOTHBIX: cobaku +38,5+39 °C; nomamu +38 °C, ousl +40 °C, kypuis! +41 °C.
Temmeparypa B nenrpe 3emnn ~ +5 000+-10000 °C.
Temmneparypa Ha noepxnoctu Cosnnia ~ 6000 °C; 8 nentpe ~20 000 000 °C, (cm. Tabi1. HEXKE).

.2?
Bonpocu
J

1. Ymo maxoe maxpockonuueckoe meno? Ilpuseoume npumepvt MAKPOCKONUUECKUX MeL.
2. Yem omauuaemcs 08udiceHue MOIEKY1 8 2a3ax, HCUOKOCHAX U MBEPObIX menax?
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3. UYmo makoe mennogoe 08udiceHue MOIeKy1?
4, Yem omauuaemcs meniogoe 08UNCEHUE Om 00bIYHO20 MEXAHUYECKO20 OBUINCCHUS Men?
5. Kax npomexaem ougghysus npu 6onee 8blcoxoll u Oonee HU3KoU memnepamypax?
6. B uém paznuuue 0sudicerus MOIEKY XOIOOHOU U MENOU 800bl?
7. Ha uém ocnosana paboma pmymnoz2o u CRUpmo8o20 mepmomempos?
8. Ilouemy npu uzmepenuu memnepamypvl meid 4ei08eKd He0OX00UMO 0epicamb 2padyCHUK
NOOMBIUUKOU HECKONbKO MUHYM?
9. Ymo maxoe abcomomnas memnepamypa mena? Kak ceszanvl memnepamypol wiKa
Lenvcus u Kenveuna mesncoy coboti?
10. Moorcno 1w docmueHymo Hyne6020 3HaveHus abconomuol memnepamypui? Iouwemy?
11. Om kaxoii ¢huzuueckoil geruuuHbL 3a8UCUM MeMnepamypa?
12. Eciu memnepamypa 2a306 00UHAKO8A, HO CPEOHUe CKOPOCMU UX MONEKY PA3IUYHbL, YMO
MOJICHO CKA3AMb O MACCAX UX MOAEKVA?
o SNEKTTPHYECKanA
T 4000 - S nyra (4000600000
Heapa I~
CAMBLE FOpAsHk 2 » ‘ w ' MnasneHme
SEEDA, a Eonehpama (3410°C)
e
Heapa seésn — [Maskl B KaMepe
KpacHs!: m Q—E peEak THEHOr O
FMraHTOE = 3000 ABMraTenaA (3000°C)
w
Paclennetine = 3HEKT|_||:-}:4T-|Z-:KDﬁ
M CHHTES AAe
A=P = namnel (25000
JMHMUEHTP B3PEIES z
EQAOPpOAHOH [ B uMnHHApE ABMMa-
fambe et TENA EHYTPEHHEMD
BrnbIWES Ha = 2000 CropaHHa (2000=C)
ConHue (3-107K =
¢ ) = z / MnamMa CEeYH
ConHEYHaA ; = ‘ IJ"I (1650°C)
EOpoHa m o
= & S0Ha BOCCTAHOENEHKA
o = +— B AomHe {1500°C)
Pacng,a, s = e E Mnama NaaneHoH
oBonouet
(NONHaA HOHK- . 1000 | - namne §1100°C)
3aUMA aTOMA) = ] Kondopra rasosod
- — NnKTE! (7S0°C)
MoBEpxHOCTE Camelx = ==
roOpAYHY SEESL 00 1 Pb r MNaEneHHe
BrICWIKME TOYKHK : CEMHUAE (327, 45C)
KHMMEHHA BELLECTE T
=
MNoEepxHOCTE o n
ConHua (6300 k) z en nasneHue
CONHEYHBIE NATHA é =00 1 — onosa (231,5°C)
(4800 k) T
KMNEHHE BOALI Qﬂ Ha rayErHe 10 KM
y {150°C)
(373K ~_ w00
TaaHHe nbaa g M HneHHe EoAkI
{2?3 K:I . . I:IDUGC}
CMHREHHE - MakCHMANEHAS
az0Ta (77 KD < p i Ha Semne (63°C)
300 (Caxapa)
—HHKEHE 3 TaAHHe Neas
EOA0p0Aa (77K
Aopoas (77 ) < (0°0)
CHHMEHHE .+ 3aMEPSaHHE
renna 4,2 K 00 P e PTYTH (= 38,9%C)
TeMnepaTypa q—p ) MHHHManEHaA
BCEMNEHHOR (3 K] K f Ha Semne (—94,5°C)
R [AHTapETHAS)
100
mt‘:jﬂﬁﬂaﬂ 3dechb npedcmaeneHbl
TEMNEpaTYpa npu6nu3umeanble 3Ha4YeHus
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§2. NOJIHAA N BHYTPEHHAA SHEPTUA

0 o .
1°. Mpbl 3HaeM, 4YTO CYIIECTBYET JiBa BHJAa MEXAHMUYECKOW SHEPruu: nomenyuarvuas E, u
xunemuyveckas E,.

Puc. 21.1. lomenyuanvrou suepeueti E, obnadaem nexcawuii Ha 8blcome KAMeHb;, NOOHAMAS 2Upsi; PACHAHYmMAs
NPYACUHA OUHAMOMEMPA U IKCNAHOepa . NoOHamble Masmuuku PyKo, HACMEHHVIX Yacos: AOI0K0 Ha depese. ..

[ToTeHnmansHOM 2Heprueit £, o0lagaroT Tela, KOTOPhIe B3aUMOJCHCTBYIOT IPYT C APYTOM —
MPUTITUBAIOTCS WM OTTAIKHBAIOTCSA. Hampumep, MOTEHIHMANBHOW SHEpruei oOiagaer KaMeHb,

Puc. 22.1. Kunemuueckoti snepeueii E, obnadaem nemsawas nmuya; eemep; nyis; NOMOK 00bl. NIbI8YUAS AXMA. ..

Kunerndeckoii sueprueii £, 0061a1al0T IBUXKYIIUECS TeNa: MaJalonuil KaMeHb, TeKyIlas BOJa,
BeTep, KaTALIMICS MsY, JeTamas myis, puc. 22.1. 3HaueHne KWHETHYECKOW SHEPTUu 3aBUCHUT OT
MAaCCBI IBUKYILETOCS TEJIA U OT €r0 CKOPOCTH.

7 7

N

S
-

E, — E,

E,=0; E,= maxc

- - - - - - - -

E,—E,

Puc. 23.1. [lomenyuanvhas u KUHEMUYECKAsL IHEP2UU MO2YM NPespaujamscsi Opye 8 Opyea: @) 3mo HPouUcxooum ¢
masmuurxom @yko (ecau cnauana emy Oviia cOOOUEHA KUHEMUYECKAs IHepeust 8pawerus); 6) ¢ ynpyeum wapuxom,
VRAGUIUM C HEKOMOPOU 8bICOMbL HA YNPY2YIO ROGEPXHOCHID; 6) C 8000 PEeKU, NOMEHYUANbHASL IHEP2Usi KOMOPOTL nepeo
RAOMUHOU REPEXOOUM 6 KUHeMUHECKYIO IHEP2UIO ObICHIPO20 NOMOKA, PAUAIOUE20 KOLeCO METbHUYbL, 2) C UAPUKOM,
CKAMblearoOWuMcs 8 AMKY ... Ho mouno au 6 smux ciyuasx evinonnsemes pasencmeo E = E + E, ?

[ToTeHumanpHasi ¥ KMHETHYECKasi SHEPTUM MOTYT IpeBpauiarkes apyr B apyra (puc. 23.1), HO
ux cymma E = E, + E, — nonnas mexanuueckas dHepeusi, B COOTBETCTBUU C 3aKOHOM COXpaHEHUs
MexaHuueckoi sHepruu (cM. dopmyny [9.4] 872 IMocoOus 7 kiacca), U3MEHSATHCS HE JIOJDKHA.
OpHaKo OIBIT MOKA3BIBAET, YTO 3TO UMEET MECTO JIMIb B UOealbHOM CITydae.

B peanvrom mupe neno obcrout cioxknee. Ilpu TpeHUn Tel, Npu HEYNPYTUX COYAAPEHUIX UX
noJiHast Mexanudeckas 5Heprus E ymenbiiaercs. Ho ona He wucuezaer Oeccrnenno. YToOsl
pa3oOparbCsi B TMOAOOHBIX SBJICHUSX, CIEAYET MPOCICIUTh 32 H3MEHEHHUEM COCHOAHUIL
B3aUMOJICHCTBYIOLIMX TEJ, UCCIEI0BATh MPOLIECCHI, IPOUCXOASAINE HYMPU HX.
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Oxa3zbIBaeTcs, YTO MEXAHUYECKAas dHepeus 8 pe3yibmame mpeHus u degopmayuii npu yoape
npeepawaemcss (4JaCTUMHO WIA TOJHOCTBIO) 60 GHYMPEHHIO JHEpP2ui0 — SHEPTHI0O MOJEKYI

B3aUMOJCHCTBYIOIIMX TEIL.

PaCCMOTpI/IM npumMep. CBUHIIOBEIN map, nexcamm‘/i Ha CBI/IHHOBOﬁ IUIMTE, IOAHUMEM BBCPX U OTITYCTUM, (puc.

24.1). Tlpu majeHuy map yAapuicst O IUIUTY, OCTAHOBHJICS, CIUTIOCHYJICS, a Ha [UTATE
oOpazoBanack siMKa. TakuM 00pa3oM, NOTEHIMAIbHAS JHEPTHs I[IApUKa CHadasa
nepenuia B KHHETHYECKY0, KOTOpas TociIe yaapa U OCTAHOBKHM IapHKa McYe3iia, HO
N3MEHWIOCh COCMOAHKUE B3aNMOJACHCTBYIOIMX Ted — Imapa W IuUThl.  OHuM
oehopmupoeanucs U HAZpenucs.

2°, Heno B TOM, 4TO peajgbHble MAaKpPOCKOIHUYECKHE Tea,
cocrosie, B cooTBeTCTBUH ¢ MKT, U3 KOJIOCCAIBHOIO KOJIMYECTBa
MUKpPOYACTHUIl, BCErjaa obOnamawT emé u eHympeHHeil IHepzuel U,
KOTOpasi 10 CHUX I[Op HaMM He paccMarpuBaiack. Ha camom pene
notnasn Inepaus maxKpockonuueckozo mena ‘E Bxmodact B ceOst:

a) KUHETUYECKYI0 OSHEPIuI0 MEXaHHYeCKOro (MakKpOCKOMHYECKOTO)
IBIKeHUd Tena E,;
0) ero NOTCHUUAIBHYIO SHEPTUIO B3aHMOJICHCTBUS C IPYTUMH
BHEIIHUMHU TejlaMu E;;
B) BHYTpEHHIO0 Hepruto U.
B Buzie hopmyibl 310 3anuceIBaeTcs Tak, puc. 25.1:
E=E,+E.+U=FE+U.

Puc. 24.1. Ilpu naoenuu
nomenyuanehas suepeus E,
ceunyoeozo wapuxa (1)
nepexooun 6 KUHemu4eckyio, d
ROMOM 60 6HYMPEHHIOIO:

E,~E,.~U (2)

Puc. 25.1. Mol nabnrodaem nub MEXAHUYECKOE OBUINCCHUE U NOLOINCEHUE MAKDOCKONUYECKUX Mel: 4) Manyyouue
moou; 6) bezyujee HCUBOMHOE; 8) IEMAWULL CAMOTEM; eOyWull 2) A8momModUIb U 0) naposos. Kpome mexanuueckol
anepeuu E, amu obvexmol o6radaem ewé u nympenneti snepeueii U. Bo écex cyuasx ux noiHas sHepeust

E=E+U.

K BHyTpenHeit sneprun U oTHOCUTCS

1) KMHCTUYCCKAs SHCPIUsl XaOTHUYCCKOI'O (TGHHOBOFO) JABWIKCHUS BCCX MHUKPOYACTHII TCJIa UK,
2) NMOTCHIMAJIbHAA SHCPI'UA B3aUMOJICHCTBUS BCEX MHKPOYACTHI] TCIIa Un,

3) cymmapHasi SHeprus MoKos Bcex Mukpouactui teia U:
U=U,+U,+ U,. [2.1]
BmecTto chopmyn [1.1] u [2.1], MOXXHO HapucoBaTb Takyto Tabnuuy:

MNMonHas aHeprus Makpockonuyeckoro Tena E

o~ ~a

MexaHunyeckas aHeprus E
ABWXXEHWs Tena u ero
B3aMMOAENCTBUS C OPYrMU

BHyTpeHHASA aHeprus U Bcex
OBWXKYLLINXCS U
B3aMMOOENCTBYIOLLMX

Tenamu MUKpOYacTuu Tena.
Y
KuHeTuyeckas MoTeHunanbHas KnHeTuyeckas MoTeHumanbHas | AHeprusa nokos Ug
aHeprvisi E, aHeprus E, 3Heprus Bcex aHeprus Uy, MoreKyn Tena —
ABWXKyLLEerocsi Tena. || B3ANMOAeNcTamA Tena | | ABIKYLLMXCS B3aMMOZENCTBUS | BHYTPUMOIEKynsap
C [IDVIUMU Tenamm monekyn U,. BCEeX MOMEeKyr Hasa aHepryis.

Il He cnepyeT nyTaTb MexaHUYECKYH SHEPIUIO Temna Kak MakpoCKonuyeckoro obbekta (ans
0603HayeHns1 KOTOpoK ncnonbayeTcs byksa E) 1 ero 8HyMPEHHIOK 3HEPTUIO, AHEPTUIO €ro
MuKpoYacTuy, (ans aToro ucnonbyetcst byksa U).
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3% Utak, 8HympeHHss sHepaus mena U skmoyaem 8 cebs KuHemuyeckyro aHepauto U, ecex
MosieKynl merna, fomeHyuanbHyro sHepeuto U, ux e3aumoldelicmeusi, a makxe CyMMapHYto

3HepPeUr MNOKOA U, ecex MOJIeKyIlt mersia — 6HympuMOIIEKYIIAPHYIO SHePSUro.
Bo Bcex Tenax Monekynbl ABUXKYTCA U BBaI/IMO,D,eVICTB(YIOT. Moatomy Bce Tena obnagatT BHYTPEHHEN aHepruen U: n
BO34YX; W rpaHUTHadA cTatys; 1 Teno ¢ Temnepatypow t=0 "C; 1 Teno ¢ Temnepatypou t= -200 °c, puc. 26.1.

0) & e)

Puc. 26.1. Bce mena obnadarom eHympeHHel aHepauel: u 0amckas ugpywka (a), u yeons (6), u eoda 8 cmakaHe (8), U
macrno (), u epaHumHasi cmamysi cbapaoHa (0),u Kycoyek nbda (€), u )udkul azom ().

OjHaKo, YacTo MpH UCCICIOBAaHMHM MEXaHWYECKHX M TEIUIOBBIX siBleHUH monarator U,=0 (Mbrl
TOXe 00BIMHO OyZeM JienaTh Takoe aonyienue). Ho, ecian paccMaTpuBaroTCs IPOLECCHl CBA3aHHbIC
C HYMPUMONEKYIAPHOU dHepeuell, HATIPUMEp, CO CrOpaHueM TOILINBA (C XMMHUYECKUMH PEaKIUsIMH,
B KOTOPBIX YYacTBYIOT BAJICHTHBIC JJICKTPOHBI aTOMOB), M3MEHEHHUS TOH 3HEPrHHM HEO0OXO0AUMO
YUUTHIBATh.

BooOme, o Uy, MOHUMAIOT CyMMapHYIO0 SHEPTU0 XUMUYECKUX CBSI3€H, SHEPIHI0 MOHU3AIUU
aTOMOB, DHEPIHIO CBS3€H HYKJIOHOB B sipaX M BCE€ NPOYME W3BECTHBIE M HEU3BECTHBIE BUJbI
SHEpruy, '3anaceHnsle’ eHympu Mosuexyn tena. Uy — 3T0 éuympumonexkynapnas >Heprus.

O6paTtuTe BHUMaHUE, YTO BHYTPEHHSS aHeprus U 3aBUCUT NULb OT 8HYMpPEeHHe20
COCMOAHUA meJsia, HO HEe 3aBUCUT, HM OT €ro MexaHW4YecKoro aBumxeHud, HU OT
NOJNIOXKEHNA 3TOro T1e/1a OTHOCUTENIbHO PYInX TEnl.

4°,  Wrak, Buyrpennss sHeprus U BKiTouaeT B ce0si KMHETHUECKYIO M MOTEHIHAIBHYIO

sHepruto Mousiekya. Ho yBuaers mnm HemocpencTBeHHO uaMeputbh U, m U, MBI HEe MOXeM —
MOJIEKYJIbl CIIMIIKOM Mallbl M HUX CIUMIMKOM MHoro. llosTomy — momb3yroTcss JApYrHMH,
MAKpOCKORU4ecKUMU TapaMeTpaMH, KOTOpbIE MOKHO H3MEpUTh. TakuMH HapaMeTpamMH MOTYT
ObITh Temneparypa T 1 00bEM V Tena. DT0 MOKHO MOHATDH U3 CIEAYIOIUX COOOpaKEHUH.

Bbl 3HaeTe, 4TO KuHemu4eckasi 3Heprua Monekyn U, yBenuuuBaeTcs Mpu MOBbILLEHWUN
TemnepaTtypbl, Tak Kak YBENMYMBaeTCsa WX CpefdHsAs CKopoCTb. [loaTomy C nosbiweHuem
memMrepamypbl 8HYMPEeHHsIsl 3Hepausi mena yeenuyusaemcs. HaobopoT, ¢ noHuxeHuem
memmnepamypbl 8HYMPEHHSS 3Hepausi mersnia ymeHbwaemcs. Takum o6pa3oMm, 6HYmpeHHsIs
3Hepausi mesia MeHsiemcsi Npu U3MeHeHUU e2o memmnepamypsbi T.

MomeHyuanbHasa aHeprns monekyn U, N3MEHSeTCst C U3MEHEHNEM PACCTOSHAN MEXAY HUMMW.
MoaToMy 6HympeHHsis 3Hepa2usi mena, umerouwje2o OaHHyro memnepamypy T, 6ydem
U3MEHSIMbCS NpuU U3MeHeHuU €20 o6béma V. OfHaKo 3TO CYLLECTBEHHO MULLb ANS XUAKOCTEN
n TBEPAbIX TemN, HO He ANs ra3oB. PacctosiHna mexay Monekynamu rasoB CTOMb BEMNWKW, YTO MX
B3aMMOAENCTBMEM MOXHO MpeHebpeyb. 1o 3TOM NpuunHe  B8HYMPEHHSIS 3Hepa2usi 2a308

npaKkmuyecKu rnosIHocCmbio onpedesissiemcs ux memnepamypoi T .
Kpatko (MatemaTtuyeckn) aTo 3anucbiBaeTcs Tak: y xuakocten n TBépabix U(T, V); y rasos U(T).

5°. Ecnn paccmaTpuBaTh KMHETUHECKYIO M NOTEHLIMANbHYI0 SHEPTUIO OJHOM MOMeEKymbl,
TO 3TO OYEeHb MarieHbkas BenuuuHa, Beb Macca MOneKyrnbl o4eHb Marna. [1oCcKonbKy B
Tene COAEPXUTCH MHOXECTBO MOJSEKYr, TO BHYTPEHHAS 3Heprus Tena, paBHas cymme
9Heprun Bcex monekyn, byaet Benvka. BHympeHHsS aHepaus MakpOCKOMUYeCKUX mersl —
3mo camasi borbwasi 3Hepausi, u3gecmHasi Ce200HS.

3a cuyeT BHYTPEHHEW 3HEeprum Terno MOXeT coBepllaTb MexaHuyeckyto paboTy, He
Bbl3blBasi yObIIM MexaHU4eckon aHeprum E atoro Tena. bonee Toro, MexaHwyeckas
3Heprus £ cnocobHa yBennumMBaTbCs 3a CHET yObINM BHYTPEHHEN aHeprum U.

1

B ofbmem ciyvae BHYTPCHHSS DHEPTHS Tella 3aBUCHUT OT €0 TEMIICPATypHI, OT TOTO, SBISCTCS JIU TENO TBEPIBIM,
JKUJIKAM TITH Ta3000pa3HbIM, KaK BEJIHKA €r0 MOBEPXHOCTD, SBJISACTCS JIH OHO CIUTONTHBIM HJIM MEITKO Pa3apo0JICHHBIM
H. T. 1.
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Hanpumep, e3nemaem paxema, puc. 27.1. Ona cosepuiaem mexanuueckyro pabomy npomue
cun msajcecmu U CONPOMUBIeHUss  8030yXd. Puc. 27.1. Paxema
HomeHuuaﬂbHa}Z OHepcUusl paxKkembl En so3pacmaem, nooHumaemcsi, yeenuyueas
Max Kak OHA 6ce @vlule NOOHUMAemcs HAO 3emiell. ckopocmb. EE nomenyuanshasn
Eé xunemuueckasn suepeus E,. moowce eozpacmaem, E, u kunemuuecxas snepeus E,
max Kak paxkema npuobpemaem 6ce OOILULYIO So3pacmaiom.

N Cnedosamenvro
ckopocms. CnedosamenbHo, CyMmMa SMux SHepeull, MeXaHUHeCKas SHEP2UA
mo ecmv mexanuyeckas duepaus pakemsl E, mooice pakemwi E= E, + E, mooice
yeenuuusaemcs. Ho, kasanoce 61, npu cosepuieHuu yeenuuueaemcs 3a cuem yooiiu
menom pabomuwl e2co oHepausl 0oJicHa e¢ snympennet onepeuu U.
ymenvuamscs! B uem sce deno? A deno 6 mom, ymo ygenuueHue MexaHuieckou dHepeun pakemol E
npoucxooum 3a cuem yooliu eé enympenHeli sHepeuu U, mak Kax 8 paxeme ceopaem MONIUBO
(mooice camoe npoucxooum u ¢ obwvekmamu, uzobpadxcennvimu Ha puc.25.1). Ilpu ceopanuu
MONUBA 8bIOENAEMC BHYMPUMONEKYIApHAs SHepeusi (01 JCUBBIX Cyuecme monaugom seisiemcs
nuwa).

O6paTute BHMMaHue, YTO B JaHHOM NPUMEPE 3aKOH COXPaHEHUSI MexaHU4YecKoU 3Hepruun
OnNATb «HapyLlaeTcs», Ho 8 dpyayto cmopoHy (cpasHuTe n. 1°.): MexaHndeckas aHeprua E pakeTsi
gospacmaem 3a CHET BHYTPEeHHeNn aHeprum!

Ha npuBeaeHHbIX npumepax faHHOro naparpadpa BUOHO, Kak YYE€T BHYTPEHHEW 3Hepruu
paspywmn CUMMMETPUIO MPOCTOM MOAENU MexXaHuyeckux saBneHun 6e3 Tpenus. Ho Takoe
YCINOXHeHNe no3HaBaTeNbHOW MOAEenu OTKpbiBaeT BO3MOXHOCTW ropasgo 6Gonee rnybokoro
no3HaHMsa Npupoabl. B AaHHOM criyyae Bbl y3Hanm o CylwecTBOBaHUN eLwé ogHOro Buaa aHeprum —
@HympeHHeU aHepauu U.

B nogobHbIX cnyyasx BCNOMWHAETCA UW3BECTHOE BbickasbiBaHMe A. JnHwTenHa: «[Toka
mMamemMamu4yeckuli 3aKoH ompaxaem pearsibHyr OeUcmeumeanocmb, OH HEe MmMO4YeH; KaK mMmoJibKO

mMamemMamuyecKuli 3aKOH MOYeH, OH He ompaxaem pearsibHyr OelicmeumernibHOCMb». DTO BBICKA3bIBAHUE
BEJIMKOro (pU3MKa OTpasKkaeT 0COOEHHOCTH cuMMeTpun mpupost (ctp. 189 Tocobust 7 kmacca).

CnocobaM HMCIOJIb30BaHUS BHYTpCHHCﬁ OHEPrun yACIACTCA 00JIbIIIOC BHUMAHKE B HAayKC U
TCXHHKCE. CCFO,[[HSI HapOoJiee YacTo Ha HYXIIbI YCJIOBCKAa HUCIIOJB3YCTCSA BHYTPCHHAA OHCPTUA
TOl'IJ'II/IBa2 u "I‘Opfl‘-II/IX" Tel. JTO He(I)TL, yroJjb, ra3, ByJIKaHHU4YCCKUC BO/Jbl, COJTHCYHOC U3JIYYCHUC.
KpOMe TOTO, B XX Beke 4ea0BeK Hay4IWJICAd UCIIOJIb30BATh BHYTPCHHIOIO SHCPI'HIO TaAK HA3bIBACMbBIX
paaArOaKTUBHBIX 3JICMCHTOB — YypdHa, IUIYTOHHA W JPYIrUX BCIUICCTB. K COXKaJICHUIO, OI'POMHYIO
BHYTPCHHIOIO SHCPTHIO, BBIACIIAIOMIYIOCA IIPU B3PLIBC ﬂI[epHDﬁ 60M6I>I, JIIOIW B MHUPHBIX LCIIAX
IMMOKa UCIOJIb30BATh HC HAYIMNIINCD.

2

o
Ty Bonpocn

1. Kakue npespawenus suepauu npoucxooam npu noovéme u nadeHuu men? B uacmuocmu,

KaKue npespawenis SHepeuL npoucxo0sim npu nA0eHUY C8UHYOB020 WAaApUKa?

Ymo makoe HYmpenHss IHep2us MAKPOCKONUYECK020 mena?

3. U3 wueeo cknaovieaemcsi NoOIHAs 3Hepeusi Maxkpockonudeckoeo mena? Hanuwume

@opmynvl; pazvAcHUmMe CMbICL OMOETbHBIX CLA2AeMbIX.

Yem omauuaemes MexaHuueckas SHepeusi meid Om e20 HYmpeHHell SHepeuu?

3asucum 1y GHympeHHAS OHepeus mead Om €20 OBUNCEHUS UNU NONONCEHUs e20

OMHOCUMENbHO Opyeux men?

6. Om Kakux MakpocKonuueckux napamempos 3a8UcUm 6HYMpeHHss IHepeUus meépovix mel,
arcuokocmeti, 2az08? Ilouemy? Kak smo 3anucams mamemamudecxku?

7. B kakux cryyasx 6HYMpeHHss DHeEpUs MOJCem  VEeIUyusamvcs, d 6 KAKUx —
ymenvuwamoca? Ymo npu smom npoucxooum ¢ mexanuveckou snepeuel? Iovemy?

8. [Ilpusedume npumepvi UCNOIb308AHUSL 6HYMPEHHEL IHEPSUL.

N

o

2 Tounee CIEAyET TOBOPUTh. «XUMMYCCKAsL SJHCPIUs IIPU CrOPAHUHU TOILIABA». HpI/I CropaHny, KpoMe TOIUIMBA, BCCTAa
Y4aCTBYCT U OKUCIIUTCIIb — OOBIYHO KHUCII0pOA BO3yXa.
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§3. IBA CNNOCOBA U3MEHEHUA BHYTPEHHEW SHEPIUW.

1°. Usmenenus BHYTPEHHEH SHEPTUU TeIa MOTYT MIPOUCXOTUTE 08YMs criocobamu’:

1) cosepuenuem pabomet,

2) mennonepedaueil — 6e3 coeepuieHus paoomol.

KoneuHno, BO3MOXHBI M Takue Clly4ad, KOrja MUMEIT MECTO OJHOBPEMEHHO U COBEPIICHUE
paboThI U Tiepeava TErIOTHL.

2°. VBennuenue temnepatypbl Tena (A7>0) u, cienoBaTenbHO, BHyTpeHHEH sHeprun (AU>0).
BCEI'/1a IPOUCXOUT, KOT1a COBEPIIAETCS pAOOmMa nPOmMue cCul mpeHus.

W o .o = B

a)

Puc. 28.1. B pesynomame pabomul cun mpenusi (KOMopwie NOKA3aHbL CMPEKAMIL), MeMNepanypa noSbIUAemcs u
snympennsn snepaus yeenuuusaemes (AU>0). Ipu mpenuu samépsuuii na mopose noc cozpesaemes (a). Ilpu
MPEHUU KOHbKOS 0 €0, MeMNepanypa nosvbluaemcsi, 1éo maem, oopasyemes 600HAs CMA3KA, YIYYmanwas
ckonvorcerue (6). Ipu mpenuu pyx, onu coepesaromes (6). Ilpu ceepaenuu céepno u oemans cunbho nazpesaiomes (2).
Tpu mopmodsicenuu agmomoouns nazpesaiomest mopmosa u opyaue mpywuecs oemanu (0). Ilpu dobviéanuu ocns
mpeHuem 0epessiHHOU NAOUKU 0 0epe6o NPOUCXOOUM UX Ha2pesanue u ocniamenetue (e).

a)
,Z] 6UINCEHUE T OpPMOIHCeHUe

O} ©F

Puc. 29.1. Ilpu mopmodicenuu 6a20na Koieco 1 MopMo3Hbie KOL0OKU Hazpesaiomcest (a).

Ipu 6xo0e 6 ammocghepy Komema umeem 0SpOMHYIO KUHEMUYECKYIO SHEP2UI0, KOMopas 6 pe3yibmame mpeHus
HOJIHOCTBIO NEPeXoOUm 60 GHYMPEHHION IHEPSUID . BbIOEIAEMCS 02POMHOE KOIULEeCMB0 MEenid U KOMema ceopaen.
Ho 3emau oonemaem eé nebonvuiasn uacmo, uu ccopaem 6cé ().

Ipobnema nepecpesa 6o3HuKaem npu 6X0XHCOEHUU 8 AMMOCHEPY U3 KOCMOCA MHO20PA308020 KOCMUUECKO20
kopabns «Bypan». I[loomomy e2o kopnyc nokpeim meniousonsyuei (g).

MBI MOXeM JIeTKO OOHApYXHUTh 3TO, MOTHpas 3aMEP3IIMN HOC WK pyku. HarpeBanue ten npu
JBI)KEHUU CBS3aHO C MPEOJIOJICHHEM CHUJI TPEHUs M ObIBACT OYCHb CHIIBHBIM. [1epBOOBITHBIC JIIOIH,
KaK HM3BECTHO, J0OBIBAIM OTOHb OBICTPHIM TPEHHEM CYXHMX KYCKOB JepeBa Apyr o apyra. llpu
TOPMO>KEHUU M0€3/]a TOPMO3HbIE KOJIOJKU CUIBHO Harpesatotrcs. Ilpu crycke xopaliist co craneneit
Ha BOJY JUISI YMEHBIIEHUS TPEHUS CTameis OOMIbHO CMa3bIBalOTCS, M BCE K€ HArpeBaHUE Tak
BEJIMKO, YTO CMa3Ka JABIMHUTCS, @ MHOT/IA JaXKe 3aropaeTcs.

[Ipu nBUXKEHHH Tl B BO3AyXE C HEOONBIIMMH CKOPOCTSIMH, HAmpuUMep IpH JBHKCHUU
OpOILICHHOTO KaMHS, CONpPOTHUBIECHHE BO3JyXa HEBEJIUKO, HA TMPEOJOJCHUE CHJI TPEHUS
3aTpayrBaeTcsi HeOoublas paboTa, ¥ KaMeHb MPAaKTU4YeCKu He HarpeBaercs. Ho ObicTpo nersmas
nyJst pa3orpeBaeTcsl 3HAUMTENbHO cuiibHee. [Ipu OOJIBIIMX CKOPOCTSX pPEaKTHBHBIX CaMOJIETOB
NPUXOJUTCA yXKE€ NPUHUMATh CIEUUATbHBIE MEpbl JJsl YMEHbBLICHHS HarpeBaHus OOIIMBKU
camoiieTa. MenKue METEOPHTHI, BIETAIOMIME C OTPOMHBIMH CKOPOCTSAMH (HECATKH KM/C) B
arMocdepy 3eMIIH, HCIBITHIBAIOT CTOJb OOJBIIYIO CHIIY CONPOTUBICHHUS CPEllbl, YTO MOJHOCTHIO
cropatoT B arMocgepe. HarpeBanue B aTMocepe HUCKYCCTBEHHOTO CIIyTHHKA 3eMIIU
BO3BpAILAIOIIErocs Ha 3eMJII0, TaK BEJIMKO, YTO HA HEM NPUXOIUTCS YCTAaHABIMBATH CHEIHATIBHYIO
TeruIoByo 3auuTy. [lonoGHbIe sBIEHUS MILTIOCTPUPYIOT puc.28.1 — puc.29.1,

! I[aﬂee 6yz[eM npeanojaraTe, 4YTo Macca pacCMaTpuBa€MbIX TEJI HE U3MEHACTCS.

16



3°. KpoMe HarpeBaHumsi, TPYILIHECS Tela MOTYT HCIBITBIBATH W APYrHe n3MeHeHHs. OHU OYCHb
paszHooOpa3ubl. HanmpuMmep, Tena MOTyT U3MENbYaThCs, PACTUPATHCS B MbLIb, MOXKET MPOUCXOIUTH
TUTaBJICHUE, T. €. MIEPEXO TeN U3 TBEPJOrO B )KHUJIKOE COCTOSHHUE. KYCOK JIbJ]Ja MOYKET PACIIaBUThCS
B pe3yabTaTe TPEHHS O JAPYrod KyCOK JIbJa WIM O KaKoe-IM0O WHOE TeJO0, HAmpuMep, KOHBKH
¢urypucra. To ke caMoe MPOUCXOJUT CO CHETOM TpH JIBHXKEHUM JbDKHUKA, puc. 30.1. Bo Bcex

“ g ‘I 6) g > 2) - 0 : A e))

Puc. 30.1. Ilpu namupanuu mopxosu (a) npoucxooum eé usmenvuenue u Hesnauvumenvroe nazpesarue. OOnaxo, npu
pasmanvieanuu koge (6) npoucxodum samemuuiil Hazpes u Opobaenue 3épen. Ilpu nunke 0poe npoucxodoum nazpes
nuavl U depeed, omoeneHue noiexa u oopaszosanue onunok (8). To sce npoucxooum npu 3amouxe kapandawa (2). Ilpu
3amouke uncmpymenmos (0) npoucxooum CULbHbIll Ha2pes UHCMPYMEHMA U MOYULbHO20 Kpy2d, d MAKICce
obpaszosanue onunok. Ilpu dsudicenuu mvidcnuxa (e) npoucxooum nazpes u NidgieHue CHe2d, Ymo obecnevueaem
néakocmu cronvoicerust. II0000HOe A61eHe nPOUCX00um npu CKOIbICeHUU KOHbKoOexcya, cm. puc.28.1.

3THX CIy4asiX COGEPUIEHHAA HAO MeNoM padoma npueoOUm K y6eauyeHuio €20 GHympeHHell
IHepauu.

3%. B 7 kmacce BbI paccMaTpUBalIM SBICHUE COYNAPEHUS YIIPYTUX TEIl — CIMALIbHO20 UAPUKA U
cmanvnou  naumsl. TaM TOBOPUJIOCH O B3aUMHOM NpeoOpa3oBaHMU TMOTCHLUAIBHON U
KkuHetnueckon sueprun E, <> E,. A TOJNBKO 4YTO, B 82, pacCMaTpUBAIOCh COYIAPCHUE HEYNpYaux

(nracmuuneix) Ten — CBUHIOBBIX IIapa W IUIMTHL, KOIJIa BCS MEXaHHYECKas DHEPrHs
npeobpa3zoBanachk BO BHyTpeHHIOW: £ — U. UTOOBl MOHSTH 3TH SIBICHUS CIEAYET PACCMOTPETh UX
riyoxe.

Yro sxe npoucxoaut? [Tpu nomusTuu mapa (Maccoir M Ha BeicoTy h), coBepiaercs paboma
HAO menom TIPOTHUB €ro CUJIbI TshKecTr Fr = mg. B pe3ynbraTe mocie ero najieHus 1 yaapa o Iiiry
Nepexo]] MEXaHUYECKOW SHEPTUH BO BHYTPCHHIOK YHEPIUI0 MOXKET OBITh MOJHBIM WIIM YaCTUYHBIM
— B 3aBUCHMOCTH OT BeIeCTBa coyaapsiommxcsi ten, puc. 31.1. B cinydae a) mapuk W rumra
00J1a/1a10T BBICOKOW CTENEHBIO YIIPYTOCTH, @ B CiIydae 0) — INIaCTUYHOCTHIO .

Puc.31.1. MNpx nageHnn wapuka mMacco m € BblcOTbl h Ha nnuTy, ero
noTeHUManbHasi aHeprusi E, = mgh nepexoauT B KMHeTWYeckylo E, = mv%/2.
Mocne yaapa nameHeHusi 6yayT 3aBMCETb OT CBOWCTB MaTepuana, u3 KoToporo
cAenaHbl Wwapuk 1 nnuta. PaccmMompum 8ea ripederibHbiX ciydas a) u b).

Cnyw4au a). lllapuk u nnuma abconromHo ynpyaue. 3TO 3HAYUT, YTO 10C/Ie
ydapa KuHemudeckasl 3HEpausi Wapuka COXpaHsemcs, a HarpasneHue
08UXKEHUE MEHSIemesi Ha PomueornonoxHoe — esepx. [pu 08UXEHUU 88epx 8cs
KuHemuy4eckasi sHepausi 8HO8b fepexodum 8 nomeHyuarnsHyto. Ha esicome h
wapuk ocmaHasnusaemcsi. 3amem ecé nosmopsiemcsi. [lpu amom cymmapHasi
MexaHu4eckasi 3Hepausi E scé spemsi coxpaHsiemcsi, noo4yepé0Ho nepexoosi u3
00HO20 8uda 8 dpyeaol. Ex—Ep,.

Bbicokoli cmeneHbto yripyzocmu obnadaem yenepoducmasi cmarnbk. Ho u e
3Mmom cryqae pearsbHoe 0suxeHue He 6ydem rnpoucxodums 6eCKOHeYHO 005120
(o6pamumo). lMocmeneHHO ebicoma nodbéma wapuka 6ydem yMeHblambCs.
Bamem oH ocmaHosumcsi: €20 MexaHu4ecKkas sHepeusi nepeldém & merio
E—AU.

Cnyyal 6). llapuk u nnuma ab6conmomHo Heynpyaue (NnacTudHble) —
Hanpumep, caenaHbl U3 CBUHLA, NacTunuMHa unu Tecta. B amom criydae cpasy
rnocne nadeHuu wapuk U nauma  0ehopMupyromcs,  CIAUMHymcs, — UX
memnepamypa ysenu4umcsi: 8cs MexaHu4eckasi sHepausi nepetidém e menno —
8HYMPEHHIOK 3Hepauro E—AU.

PeanbHo, KOHEYHO, @BCOMIOTHO YNpPYrmx UK Heyrnpyrux Ten He CyLecTByeT.
Ho ynpyrocte wmnmu nnacTV4HOCTb pPasfiuuHbIX Ten MNpOsBASIOTCA B pas3HoW
cTeneHu.

E, —-E,—AU
=

E.—E,
=

- - - -
- - - -

naumaul oﬁpam umas
naumaul Heoﬁpam M,Mii

'ﬂ
.ﬂ

ehopmayus wapuxa u
ehopmayus wapuxa u

B ciyuae a) mexaHudeckasi sHeprusi coxpansercsi: £ = cConst; B ciydae 0) — MepexXoAuT BO
BHyTpeHHI010: £—AU. Tlocne ynapa CBUHIIOBOTO 1Iapa O CBUHLOBYIO IIJIUTY OHU HarpeBaroTCs U

2 HarnomHum, 4ymo ynpyeue Oed)opmauuu ucyesarom rocrie moeo, kak delicmeue 8bI38asLUUX UX CUST rpekpawaemcs, u
8 3MOM CMbICIie A8JIAMCcA O6pamUMbIMU (mena B8HO8b B8038pawjaromecs 8 ucxo0Hoe COCfTIOFIHue), a Heyripyesue
(nnacmuquKue) Oedaopmauuu He uc4ye3arom riocrie ripekpaweHus Oelicmeusi 8bI38asuUIUX UX CUMT U 8 3MOM CMbICIe
Aerigaromces HeO6,DamUMbIMU (nocne Heyripy2o20 y@apa merJia crunaromecs emecme).
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neGopMUpYIOTCS, CIuMNaschb BMecTe. BHYTpeHHsSsI D»HEpPrusi HUX YBEIMYUBACTCA 3a Cuém
npouszeedentoll parnee pabomsl (eciv ObI AP HE MOTHSITH, He ObUTO OBl HU yAapa, Hu Aedopmaru,
HU HarpeBaHusi).
OueBUIIHO, peanbHble 63AUMOOENCHEUA Mel 3AHUMAIOM RPOMENCYMOUHOE MECHIO MeHCOY
adconomHo ynpy2umu u adconionHo HEYynpyumu.
4°. Ipu depopmayuu men ux enympeHuss nepzus modicem, KaK YeenUHUGAMbCA, MAK U
YMeHbuiamobcAa. ITO 3aBUCUT OT TOTO, COBEPIIACTCS JIU Pab0Ta 6HEUHUMU CUNAMU HAO MeNOM, UIN

a)

Q
o—

pacwupeHu.

™ e
Puc. 32.1. lNpu deghopmayuu mesn ux 8HymMpeHHsIsi 3Hepausi Moxem yserudueamscs unu ymeHbwamscs (U1]), 8
3asucumocmu om moeo, cosepuwiaemcs nu paboma Had mesioM, unu eé cosepwiaem camo meso. B aHHbIx npumepax
npedcmassieHbl U me u Opyaue criyqau: a) npu udaubax ckpernku Had Heli cosepwaemcs paboma, oHa Hazpesaemcs; 6)
npu 3akayusaHuu 8o30yxa 8 kamepy Ha0 HUM coseplwiaemcsi paboma, OH Hazpesaemcsi; 8) Npu cxxamuu CMech
b6eH3uHa u 8030yxa Hazpesaemcsi (mak Kak Had Hel cosepwaemcs paboma) U 80CrIaMeHsIeMCS; 2) MO Xe caMmoe
npoucxodum 8 yunuHope dsuzamersis asmomobusisi npu cxxamuu cmecu beH3uHa u 8030yxa; 0) Npu pacwupeHuu
podykmbl c2opaHusi cogepliaom pabomy — moskam nopuieHb U oxaxoamcs.

CaMUM meloM Npomus HewHux cui, puc. 32.1.

5°, Tenepb paccMOTpUM JBa TNpHMEpa, B KOTOPBIX IMPOM3BENEHHAs HaJA TelaMu paboTa
YBEJIMYUBAET WUX BHYTPEHHIOI JHEPrUIO, a 3aTeéM YacTh |a)
9TOM BHYTPEHHEM DHEPIUM IEPEXOJUT B MEXAHUYECKYIO
suepruio, puc. 33.1°,

Onbim 1. YKpenuM TOHKOCTEHHYIO NaTyHHYH0 TpyOKy Ha MofcTaBke
(puc.33.1a). Hanbem B TpyOKy HemHOro adwmpa v 3akpoem NpoOKOM.
3aTtem TpyOKy 060BbEM BEPEBKOW M HA4yHeM ObICTpO ABuUratb ee, TO B Puc. 33.1, a) Paboma cun mpenus

OAHY CTOPOHY, TO B OPYyryto. L‘|6D€3 HEKOTOopoe BpemM4d 3(*)14[1) 3aKUMNnT, " yeenuyueaem eHympeHHIO SHepPaulo. 6)

nap BbITOMKHET NPo6Ky. OMbIT MOKasbiBAET, YTO BHYTPEHHSAS 3HEPTUs |Cxumas 8030yX 8 6ymbisiu, Mbl COBEPLIAEM
adhupa yBenuumMnack: Beflb OH Harpercs 1 gaxe 3akunen. YBenuueHne | pabomy u ysenuqusaem €20 8HyMpPeHHIon

BHYTPEHHEN 3JHepruM MpousoWsio B peaynbTaTe COBepLUeHUs] 3Hepagio. Ho nocne ebinema ”POgOK
y fpoucxodum pacliupeHue u oxnaxoeHue
pabombi cusibl mpeHuUsi Npu HaTUpaHuM TPyGKN BEPEBKOWA. p p p

agpupa u 8030yxa. OHU cosepwiarom
OpHako, ¢ MOMeHTa BbirieTa Npobku 1 napoB admpa Havarncs pabomy npomue eHewHux cur. M

npouecc nepexona 4actu ﬂpMOﬁpeTéHHOVI BHyTpeHHeﬁ dHeprnm B B8HYMPEHHSAS 3Hepausl yMeHbwaemcs, a
MeXaHU4eCKylo. I'Iapbl acbvlpa, BblTarkmBas I'IpO6Ky, coBepLiaroT MeXxaHu4ecKasd 3Hepaus yeesiudusaemecs.

paboty. OTta pabota coBepLuiaeTCca UMW 3a CYHET NPUOOPETEHHOMN
paHee BHyTpeHHel 3Heprun. [Mpu aTom acup, Tpybka M Npobka OXMaKAarTCs, UX BHYTPEHHSS 3Heprus
yMeHbLLIAeTCs.

Oneim 2. B TOICTOCTEHHBIH CTEKIISTHHBIM COCYZ, 3aKpBITBIH NPOOKOH, HakadaeM BO3MyX dYepe3 CIenHalbHOe
orBepctiie B Heit (puc. 33.16). IlpoucxomuT CKarthe BO3AyXa, OH HArPEBACTCS, €ro0 BHYTPEHHSST JHEPrHs
YBEITHIHUBACTCS.

OpnHaxko, 4epe3 HEKOTOpoe BpeMsi IpoOKa BBICKOYHT M3 cocyla. B MOMEHT, Korja npoOka BBICKAKMBAET M3 COCY/a,
oOpasyercs TymaH. Ero mosiBjieHne o3Hadaer, 4To BO3AyX B cocyne crall xonoaHee. Haxonmsmuiics B cocyne cxKaThli
BO3/lyX, BBITAJIKMBas MPOOKyY, coBepmiaeT paboTy. DTy pabOTy OH COBEpIIAeT 3a CYET CBOEH BHYTpPEHHEW 3HEpIuw,
KOTOpast IpH 3TOM yMmeHbImaercsi. CymuTs 00 yMEHBIICHUH BHYTPEHHEH SHEPTUH MOXKHO IT0 OXJIAXKICHHIO BO3/lyXa B
cocyze.

Utak, enympenniorw snepzuio mena MoxcHo usmenams, cogepuiasa pavomy. Ecau paboma
coesepuiaemcia 6HeWHUMU cuiamu Hao meiom, €20 6HYmMpPEHHAA IHEP2UA Yeelutueaemcs. Ecnu
pa60my coeepuitaem mejio npomue 6HEUWHUX CUJl, €20 6HYMPEHHAA IHEPCUSL YMEHbULACM CA.

60. BHympemﬂow IHEPcUI0 mejld MONICHO Uimernumsp N IPpyrum CHOCO6OM, oe3 coeepuienun
padomeul.

Hanpumep, Boia B yaiiHuke Ha orHe, 3akumnaet (puc. 34.1). Bo3nyx v pa3iuvHbie MPeIMEThI
B KOMHAT€ HArpeBarOTCs OT paguaTopa LEHTPaJbHOTO OTOIUJICHUSA. BHYTpeHHsAs >HEprus B

® 31 npuMepsI paccMaTpHBAIOTCs B yueOHuKe A. B. TIéphimkuma.
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3TUX CIIy4asX YBEJIMYHUBACTCS, TAK KaK IOBBILIAECTCS TEMIIEpaTypa Tell.
Ho nipu 3ToM pabota He coBepIaeTcs.

Paccmotpum ewé npumep.

OnycTtum B CTakaH C rOpSYMM 4YaeM XOJOAHYIO
METAJUIMYECKYyI0 JO0XKY, puc. 35.1. Kunermueckas
SHEpPrus MOJIEKYJl Topsdeil BOabl OoJiblle, dYeM
KHHETHYECKass  DHEPrust  MOJIEKYJ  XOJIOIHOI'O

Puc. 34.1. Metaiuta.  MoseKysisl  ropsyero  4as  OynyT
noaoapeeaeMag e6oda HEpcaaBaTb 4YaCTb CBOCU KHHCTHUYCCKOU OSHCPIUU
8 yaliHuKe 3akunaem A 4acTUIIaM XOJIOAHOTO Merajuia. B pesynbrare 3TO0ro u

SHeprus  MOJEKyJ d4Yasi B  CpeaHemM  Oyzaer

YMEHbBIIAThCS, a DJHEPrusi 4YacTUIl MeTayla OyJeT yBEINYHUBATHCS. Tezz(;bi?ﬁi/})bl
Temneparypa BOJbI YMEHBIIUTCS, a TEMIOEPATypa JOKKU — YBEJIUYUTCH. asi U TOKKU

IlocreneHHO uX TeMuepaTypsl BBIpOBHAIOTCA. Ha 3TOM ombiTe MBI nocmenexHo
HaOJI01aIM U3MEHEHNE BHYTPEHHEH PHEpPruu Tesl, HO HUKaKoi paboThl HE 8bIPaBHUBAMCS.
COBEPLIAJIOCH.

Ecnu cocyn c¢ BOIOH BBICTaBUTh Ha MOpPO3, MX TeMIepaTypa OydeT NOHMXKaThes,
BHYTPEHHSsI SHEprusi OyJaeT yMEeHbIIATHCS, HO HUKaKOH pabOThl COBEpIIATHCS HE OyIeT.

Ilpouyecc usmenenus euympeHHelnl IHepeuu 0e3 coeepuieHus padomovl HA3bIBACMCA
menJnionepeoaueil.

Urak, enympenmnioro s’nepzuio men. MOMHCHO UBMEHUMb NYymeM HMeEnaonepeoauu
n00600: UIU OMEOOA OM HUX MENJIONY, HAZPEBas UIU OXAAHCOAA UX.

Tennonepedayvya ecezda rnpoucxooum 8 oripedesieHHOM HarpasieHuu. om mes ¢
6os1ee ebicOKOU K menam ¢ 6onree HU3KOU memnepamypol. Kozc0a memnepamypbi mers
8bIPOBHSAOMCS, mernionepedaya rnpekpauw,aemcs.

7°. B cnegywouwem naparpage 6yaet noapobHO paccMOTpeH npouecc
Tennonepegadu. Tam Bbl yBUAUTE, YTO Tensonepeagada MOXeT OCYLEeCTBNATLCA TpeMs
cnocobamu: 1) TennonpoBOAHOCTLIO; 2) KOHBEKLMEN; 3) nanyyeHnem, puc. 36.1.

mennonpogodHocmb Puc. 36.1. Ha npakTuke Tennonepeaaya o6bMHO OCYLLIECTBNAETCS
KOHEeKyUsI Ty < BCEMM Tpems criocobamu,
! & TennonpoBOAHOCTb — HEMNOCPEACTBEHHAA NepedaYa TensnoTbl oT
MUKpoYacTuL, Tena ¢ BonbLuen aHeprnen MmkpodacTmuam Tena c
MEHbLLEN 3HEPIUN;
KoHBekLMs — pacnpocTpaHeHne Tenna nepeMeLleHnem Tekyyen
cpenbl (>kuakocTu, rasa) u3 obnacren ¢ 6onee BbICOKON
TemnepaTtypon B obriacTtu ¢ MeHee BbICOKOW TeMnepaTypou;
N3nyyeHune (pagmnaums) — pacnpocTpaHeHve Tenna nytem
3MEeKTPOMarHUTHbIX BOSH.

usjsiy4yeHue

Temnonepenada COMPOBOXKIACT M ONPEACISICT MHOTHE MPOIECChl B MPUPOJC, B TCXHUKE U B
OBITY.

8°. 3ameuanue. B TepMoinHamuke (TOYHEE B TEXHHYECKONl TEPMOIMHAMHUKE) H3HAYAIBHO
CTaBHJIACh MPAKTUYECKas 3a/1ava MOJYUYCHUS MEXaHUYECKOU paboThl A

u3 ternotsl Q. Tloatomy mennomy Q, nodgedéunyro x teny, u pabomy A* Q
A cosepwaemyio  menom  (NOJNy4CHHYIO), TPUHATO  CUUTATh

MOJIOKUTENBFHBIMUA BeIMYMHAMH, a TetoTy Q* = -Q omeedénuyro ot Uq+AU
Tena u paboty A*=-A cosepuiennyro nad menom (3aTpaucHHYyI0) —

OTpHIATENbHBIMA, puc.37.1, AU=A*+0Q
IMomorpeBas waitauk (puc. 34.1), BBl no06oOume X HEMY TEILIO Q>O. HakaunBas Puc. 37.1. Jlea cnocoba
UBMEHeHUs BHYmMpeHHel

A<0 H N suepeuu U= U +AU:
, CKHMas BO3IyX. HampoTwB, packan€éHHBIC MPOMYKTHI CrOpaHHs B JIBUTATEIC A*— paboma, cosepuieHHas

aBTOMOOHIISL JAABAT Ha MOPIICHb, cosepuias TTOJIOKUTCIIbHYHO MCXaHUICCKYIO pa60my Hao cucmemoll (me!'IOM);

HACOCOM BeJIOCHIIENHYI0 Kamepy (puc. 32.16), Bwl sampauusaeme pabomy A*=-

A>0 — nmBuras aBromoOumb (puc. 32.10). PammaTop OTOIUIEHHS 0mOaém TETIOTY Q — mennoma, nepedarHasi

Q*<0, B Bo3ayx B KOMHaTe nOYUaem >ty Termnory Q= -Q*>0. cucmenme (meny.)
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KpaTko usnoxeHHoe B 3ToM naparpade MOXHO NpeacTaBUTb Tabnuuen:

A\;QABO Q*<0 >0

CoBepLueHune paboThl Tennonepegaya
TennonpoBoAHOCTb KoHBekums N3ny4eHve
??g .
Bonpochki

N

1. Kakumu 08ymsi criocobamu MOXHO USMEHSIMb 8HYMPEHHIOK IHepauro?

2. lonb3ysck puc. 28.1-30.1 pacckaxume, KaKk UBMEHSemcs 8HymMpPeHHsIS 3Hepaus mern, ko2da
Had Hum cosepwarom pabomy npomue cusl MpeHus.

3. Kak usmeHsiemcss 8HymMpeHHsisi 3Hepausi npu coydapeHuu men? Ymo makoe yrnpyeoe u
Heyrpyeoe e3aumodelicmeue me? Kakue rpeobpa3ogaHusi 3Hepauu rnpoucxodsim 8 sie/1eHusiX,

u3obpaxeHHbIX Ha puc. 31.1?
4. Kak usmeHsiemcsi BHympeHHss aHepaus npu deghopmayuu men A=FAX .
Ha puc.32.1? ' . lNodoepesaembiti
8 UunuHope eas,
5. Ymo npoucxoBum & onbimax, Komopble UIKCMpupyem puc. B | ipacwupsemes u
33.1? Kakue npeobpasosaHusi sHepauu poucxodsim & 3mux Tx nodHUMaem
criyqasx? MopWeHb ¢
6. Kakum 06pa3omM MOXHO U3MEHSIMb 8HYMPEHHIOK 3HEP2ur merl, 2py3om,
He cosepuwiasi pabomei? Npusedume rpumepsI. F | cosepuwas
7. 4Ymo makoe mennonepedadya (mennoobmeH)? B Kakux criydasx MmexaHu4ecKyro
OHa npoucxodum Mexdy menamu u Mexoy 4dacmsmu 00HO20 U | pabomy. Kakou
moeo xe mena? Kakue mpu crnocobbl nepedayu menna Q 3Hak umerom
cyuwecmsyrom? 8€/1UYUHbI
8. B KaKkux crnyyasx pabomy u mennomy 8 mexHu4Yyeckou AuQ?
mepMoOUHaMUKe MPUHAMO cyumame rof0XuUmesibHbIMU, a 8
Kakux ompuuyamersbHbIMU 8enuduHamu? [Mpusedume ripumepsi. Puc. 38.1

2
Ol RS

1. Ecnu Kycok amoMuHuesol rpo8OsIOKU packrernamps Ha HaKkKoganbHe unu 6bicmpo
uzaubame 8 0OHOM U MOM Xe Mecme mo 8 0OHY, Mo 8 Opy2yr CMOPOHY, MO 3MO Mecmo
cunbHo Haepesaemcsi. ObbscHUMe S8reHue. O

2. Monomok Hazpesaemcsi, u koeda um bbtom, Hanpumep, Mo
HakoeaslbHe, U Ko20a OH Ilexum Ha COJIHUe 8 XXapKul
nemHul OeHb. Hazoeume crnocobbl usMeHeHUs 8HympeHHel
3Hepauu Mosiomka 8 0boux criyJasix.

3. /[lea oOuHaKo8bIx namyHHbIX Wapuka yrnanu ¢ oOHolU u mol xe ebicombl. [lepebil yrnan
2/1uHy, a emopod, y0apuswuch O KaMeHb, OmcKoYus u bbin nolimaH pykol Ha Hekomopou
gbicome. Komopabili U3 wapukos 60sible USMEHUIT C8OK 8HYMPEHHIOK 3HEP2Ut0?

YnpaxxHeHue

.
bt
e

1. Codenalime okono 50 UHMeEHCUBHbIX y0apo8 MOJIOMKOM [0 XXesle3HOMYy rpeomemy.
lMposepbme Ha owyrnb U3MeHeHUe memrepamypbl memarina u mosromka. O6bscHume
AesieHue.

2. [llonoxume moHemy Ha nucm ¢haHepb! unu OepessiHHyto 0ocKy. [Npuxmume MoHemy kK Gocke u
Odsuzalime ee 6bicmpo, Mo 8 O00HYy, MO 8 Opyayld CMOPOHY. 3amembme, CKOMIbKO pa3 Hado
rnepedsuHyms MOHemy, 4ymobbl oHa cmasia menou, eopsyeli. COenalime 8bi800 O C853U MEXOY
8bInosiHeHHol pabomol U ygenu4yeHuUeM 8HympeHHel sHepauu merna.

3adaHue
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§4. TENNOMNPOBOAHOCTb

1%, Kaxnpblii npeamMeT MOXEeT CNyXUTb «MOCTUKOM» AN rnepexoja Tenna.
Takum MOCTUKOM SIBNSIETCS, Harnpumep, YanHas noxHa, onyLleHHas B CTakaH C
ropsumm Yaem, puc. 35.1. KoHeu nOXKW, OMyLleHHOW B CTakaH, CTaHOBMUTCA
TenmnbIM yXe Yepes cekyHay.

SleneHue nepedavyu eHympeHHelU 3Hep2uu om oGHOU Yacmu meJsia Kk Opyaou unu
om 00HO20 mesa K Opy20My npu ux HeritocpedcmeeHHOM KOHmMakKme Ha3bieaemcsi
mens1onpo8oGHOCMbIO.
lNpu mennornpogodHocMuU rpoucxodum rnepeHoc 3Hepauu om Mukpodacmuy, ¢ bonbuwet
3Hepauel, K MuKpoYacmuuyam ¢ MeHbWweU saHepauel, HO He rpoucxodum repeHoca
gewecmsa.

M3yunm 3TO 4BneHue, npopenae psan OMbITOB C meepoObiMU mesnamu,
JXuOKoCcmsiMu U 2asamul.

2°. TennonpoBOAHOCTb TBEPALIX Terl.

Ha npumepe metannuyeckon rnoxku (puc. 35.1) MOXHO MpeanonoXuTb, YTO
Memasnnu4yeckue npedMembl O4eHb XOPOWO nMpPoeodsm menso. ATO NOATBEPXKOAOT
n gpyrue onbiTbl. ECrin HarpeBaTb B NnamMeHn KOHEL, MeTasfiM4eckoro CTEpPXXHS, TO
CKOPO BECb CTEpPXEeHb CUMbHO HarpeeTcqa. YaepxaTb €ro B pyKax Mbl YXe He

CMOXeM. . Mec)b Qorceneso
Wccnenyem nepenady Tenna oT OAHOM 4acTu K Sy T T
,D,perIZ Megnm N xKeresda Ha Cﬂeﬂ,yl'OLLl,eM onbiTe.

- &l

3akpenumMm KyCcouykm TOSICTOM MeOHOU 1
)Kenes3HoM MNPOBOSIOKM B WTaTuBax, MPUKpPenuB K
HUM BOCKOM MO HECKOMbKO rBo3amKkoB (puc. 39.1). |Fuc 391 Medo uneem Goree ceicoryio
menﬂonpoeodnocmb, uyem acenes3o
Mpwn HarpeBaHUn cBOBOAHBIX KOHLOB NMPOBOSOKN B
nnamMmeHun ceBeuvun BOCK byaeTt TadaTb. [BO3AMKM HAYHYT NOCTENEHHO OTBanmMBaTbCA
— HECKOSIbKO paHblle OT MeOHOW, a MOTOM OT Xerfle3HoW NpoBOSIoKU. [Mpnyéem
CHavana oTnagyT Te rBO34uUKM, KOTOpble pacnosioXeHbl 6nuxe K nnameHun, 3aTtem
no o4yepenn Bce ocTasibHbIe.

I'Iepep,aqa SHEepIrnn no NnpoBOJIOKEe npoucxoanTt cregyrowmm 06pasoM. CKOpOCITIb
KornebameribHo20 O8UXKEeHUS MUKpo4Yacmuy memarsira ysesiudusaelncs 8 mou qyacmu, Komopasd
bruxe pacriosio>xkeHa K ririamMmeHU. /_IOCKOﬂbe MUKpo4Yacmuupbl rnocimosHHO 63aUM066‘L70m6y}0m
apye C apyeom, mo yeeriudugaermcs CKOPOCMb 08UXXEeHUSI COCEeOHUX MUKpo4Yacmuuy,. Havyurnaem
rosbiluamabeCA memriepamypa Cﬂe@yiOLuelj qacmu ripoeosioKu u m. 0.

K xopoLwmm npoBOAHMKaM OTHOCATCA BCe MeTansbl. HO Hanny4ywmmm n3 HUX SBRSOTCA
meab (Cu) n cepebpo (Ag) — OHM NPOBOAAT TENSIO B ABa pasa nydle, Yyem xeneso (Fe).

K nnoxum npoeoOHUKaM meriia — UX makxe Hasbigarom mernsousosiimopamu —
omHocsimcs 0epeso, KUpruy, cmekso, rnjaacmmMaccsl. 13 amux mamepuasiog Oenarom

cmeHbl 0oMo8, rneyeu, xonodusnbHukos. OHU nposodum mensio 8 ~1000 pa3 xyxe, yem
Memarsnsi.

CkoBopogka C MeTarnsfM4yeckonm pydkonr, ovyeHb HeynobHa, puc 40.1a. OHa oGXuUraet pyku.
Beﬂ,b MeTann XOpOLIJIAVI npoBOOHMK Tenna. Ecnn CKOBOpOAKe npuaenarb AepeBAHHYH WUIn

Puc. 40.1. a) ckoeopodka ¢ memaniuueckol pyuKkol ouens Heyoobna — ona oboicuzaem pyKu, 6) CKOBOPOOKA C
0epesAHHOU PYHKOU Juuiera smo2o Hedocmamka. Memannuveckas (8) pyuka 0sepeii npounee, Ho Oepegsannas (2) —
npusimuee; 0) npu 20peruu Opyoll KOHeYy CRUYKU He HAZPeBAeniCsl, €20 MOJICHO 0epIICamy 8 PYKe; ) CIEKISTHHAL
RANOUKA Modce NA0X0 NPOBOOUM MenJo.
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nracTtmMmaccoByto pydky (puc 40.16), ynpaBnsaTbCA C Hen OyaeT ropasgo npoile (HO eé Hernbas
OyOeT cTaBUTb B AYXOBKY — pydka CropuT).

B MOpO3Hble AHM Mbl OCTEPEraeMcsl Ha ynuue npuTparMBaTbCs rofon pykor Kk MeTanny, Ho 6e3 onacku
Gepemcs 3a AepeBsiHHYIO pyyKy (puc 40.1s,2).

Korga mbl oepXXum ropsiLLyto OepeBAHHY0 CINYKY, TO MOYTU He ollyulaemM eé€ Harpesa, puc.
40.10. 3HauuT, gepeBo obnagaeT r1oxol merisiornpo8oOHOCMbIO.

BHecémMm B nnamsi ropenky TOHKYH CTEKMSHHYH Marnodvky. Yepe3 HekoTopoe BpemMsa oOHa
HarpeeTcs Ha CTOSbKO, YTO €€ MOXHO BOyaeT Nerko corHyTb. [py 3TOM KOHLBI Nariovky ocTarTcA
XOJSIOOHBLIMU, NX MOXHO AepXaTb pykamu, puc 40.1e. CnegoBaTesibHO, U CTEKIO UMEET M/I0OXYH
menrnsiornpo8ooHOCMb.

3°. TennonpoBOAHOCTb XXUOKOCTEMN.

Koneuno, «moctukom» [jsi mepexoja TeIa MOXKET CIYXUTb HE TOJbKO TBEPIOE  TEIO.
AKuaKocTH TOKE IPOBOJIAT TEMJIO, HO MHOTO XYXK€E, YEM TBEPbIE METAILIBI.

IIpooenaem onvimo.

BospMeM npobupky ¢ Bomoii. [logorpeem e€ BepxHiO 4acTh Ha orue. [Ipu 3ToM HUKHSS
4acTh NPOOMPKHU MMOUTH HE Harpeercs, puc. 41.1,a.

Ternepb MOJIOKKM B BOJY KycOouek Jibda (MpUIABHB €ro CBEPXy KYyCOYKOM CBHUHIA —
yTOOBI HE BCIUIBIBAJ) M OISTh CTaHEM HarpeBaTh
BEpPXHIOIO 4YacTh NpoOupku. Bomga y moBepxHOCTH
CKOpO 3akunuT. Jleq e Ha JHe MPOOUPKHU 3a 3TO BpeMst
pacrasTh He ycneer, puc. 41.1,6.

Orcroma crneagyer, 4YTO  Mersornpo8ooHOCMMb
Kudkocmell Hesesnuka (3a HCKIIOYEHHEM PTYTH H
JIPYTHX PaCIUIaBJICHHBIX METAIJIOB). DTO OOBSICHICTCS Puc. 41.1. a) npu nacpese sepxneii yacmu
TEM, UTO 8 XUOKOCMSX MOJEKY bl PACMONOXeHbl Opya | npobupku c 6000i, HUdCHUL KOHeY €€ He
om Opyza Ha 60MbWUX PACCMOSIHUSIX, YeM 8 meepdbix | Hazpesaemcs. 6) 1éd na One npoGupku ne
menax. maem, m. K. 00d Ni0X0 APOBOOUN MENIO.

4°. TennonpoBOAHOCTb ra3oE.

['azbl TPOBOIAT TEIUIO B JECATKH pa3 XyxkKe, 4YeM
JKUAKOCTM Y B THICAYM pa3 XyXKe, YEeM MeEeTallbl.
Hanpumep, temnonpoBoanocts Bo3zayxa B 20 000 pas
MEHBIIIE TETIONPOBOTHOCTH MeIu!

lMpodenaem onbim. Cyxyto npobupky HageHewm
Ha naneu n Harpeem B MnMinamMmeHn CNUPTOBKU OOHbIW- | Pyc, 42.1. a) npu nazpesanuu nanonnenno
KOM BBepX, puc. 42.1,a. lNaney npu 3TOM AOSITO He 6030yX0M NpobupKu, eé Opyzoli Koney He
noyyBCTBYEeT Tenna. 3HauuT, MU CTeKno, u BO3AyX Hazpesaemcs; 6) NOPUCIbILL KUpnuy —
Mioxo NpoBOAAT Tenno. Xopouwiuii Meniou3oAmop.

lMnoxas mennonpo8oOHOCMb 2a308 cesi3aHa C
meM, Ymo paccmosiHue Mex0y MorsieKyrnamu 2asa 2opal3do bosibwe, 4eM y xudkocmel u
meepdbix mesl.

5°. TennousonsaTopbl. ECnu Bo3HMKaeT HEO6GXOAMMOCTb NPeAoXpPaHUTbL Teno oT
oxnaxgeHunda unn HarpesaHud, 1O NMpMMEeHAT BellecTBa C Manon TennonpoBsoa-
HOCTbtO. I3BECTHO, YTO NNOXO npoBOOAT Ten/no Matepuarnbl, cogaepxaLwimne oonbLuoe
KOINMM4eCTBO BO34QyXa — OHU XopoLine TenfTon3oniAaAToOpPbLI.

lnoxot menmnornpogoOHocmbio obnadarom: wepcmb, 80J/10CkI, nepbs nmuy, bymaea, npobka u
Opyaue ropucmele mena, m. K. Mex0y 80/10KHaMU 3muXx 8euwecmas cooepxumcsi 6030yX.

Bbi xopowo 3Haeme, 4mo moricmbil rnywucmsil wepcmsHoU ceumep HaOéXHO 3awuuiaem eac
om xonoda. A Kupnu4u, umerowue sHympu 60sbuwoe Koau4ecmaso rnop, codepxxauwjux eo3dyx (puc.
42.1,6), obecriequsarom xopoulyto mernsou3onsyuro CmeH rnocmpoeHHoeo doma. B cmpoumernscmee
OYeHb WUPOKO UCMOMb3YMCs pas/fiuydHble [opucmble Mmeriousonsamopbl — Ccmekiogama,
neHoriacm u m. .

6°. Camoli Huskoli mennonpoeodHocmbio obnadaem eakyym (OCBOOOXKIEHHOE OT
BO3yXa MPOCTPAaHCTBO). OOBACHACTCS ATO TEM, UYTO MENIONPOBOOHOCHb — ATO NEPeHOC
9Hepauu om O0OHOU wacmu mena K Opyeou, NPOUCXo0auWuUll 83aumooeticmaeuem MoaeKyl Uil
opyeux Mmukpouacmuy eewecmea. IlodToMy B TIpOCTpaHCTBE, TJi€é HET 4YacCTHII,

TCIIOIMPOBOAHOCTD OCYIHICCTBIIATHCA HC MOIKCT.
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HUrak, mennonpoeodHocmb y pa3fludHbIX eewjecme pasnudyHa. Ecnn Hem
sewjecmea — Hem u mensonpogodHocmu. OfHako, Kak Bbl yBMOUTE YyTb MO3Xe,
nepegava Tenna BO3MOXHa U B BakyyMe!

L7
(1))
>9 /)

1. Kak npoucxooum nepedaya sHepeuu no Memaiiuieckol npogonoxe?

?Bonpocut

2.  Ob6wvsacuume onoim  (puc. 39.1), nokaszvisarowuil,  umo
Menionpo8OOHOCMb MeOu OobUe, YeM Menionpo80OHOCHb CIMATU.
3. Kaxue sewecmea umeiom HAUOOILWYIO U  HAUMEHLULYIO

Touemy nmuyvt

? ?
TToueary Mmenionpoeodnocmu? I 0e ux npumensiom” 6 X0100HYI0
wyba | 4. Ilouemy mex, nyx, nepvsi na mene JICUGOMHBIX U NMUY, @ MAKICE | no20dy cudsm
zpeem?|  00€JCOA HeNO6EKA 3aUUWarom om xon00a? HAXOXTUBUIUCH?

@iﬁ YnpaxHeHue

1. ITouemy rayOOKHI PBHIXJIBIA CHET MPEIOXPaHIET O3UMbIE XJieba OT BHIMEP3aHUs?

2. TlomcuuraHo, 4YTO TEMJIOMPOBOJHOCTh COCHOBBIX JOCOK B 3,7 pasza Ooiblie, 4Yem
COCHOBBIX ONMJIOK, TEIIONPOBOJHOCTH JbAa B 21,5 pa3a OGoiiblne, 4eM CBEXKEBBIIABIIETO
cHera (CHEr COCTOUT W3 MEIKHX KPUCTAJUTUKOB JibJia). UeM OOBSICHUTH TaKyIO pa3HHILY?

3. I'peer nu my6a? J[nst BBIICHEHHS 3TOTO BO3bMHUTE TEPMOMETP M, 3aMETHB €ro IMOKa3aHHE,
3akyraiite B myOy. CmycTs moidaca BbIHbTE €ro. VI3MEHWINCh JIM IOKa3aHWs TepMoMeTpa?
[Touemy?

§ 5. KOHBEKLUUA

1°. KouBekuusi (om zam. convectio — npuHeceHue, O0OCMABKA, NepeHoc) — IO
mMenyioodmMen 6 MHCUOKUX U 2a3000pA3HBIX Cpedax, OCYuiecmensaemvlii nomoKamu
(cmpyamu) sewjecmea.

Pasznuuaror  gBa  BUJA  KOHBEKIIUH:
ecmecmeeHHy (nmu Cc6800600HY10) u
eotiycOennyio (VM NPUHYOUMETbHYIO). — wem— |

Ecmecmeennaa  KoneeKyusa  803HUKAEM
CAMONPOU3BONLHO npu HepasHOMEepHOM
HazpeeaHuu eewjecmea 6 noie MA20MmeHus Nnoo
Oeticmsuem cun Apxumeda.

Ilpu (npuryoumenwvhotr)

GLIHYHCOCHHOU

KOH6eKuuu nepemelyerue seujecmeda O6yCJZOGJZ€H0
oeticmeuem KaKux-mo 6HEeULHUX CUJl (HaCOC,

Pasnuyarom 08a euda KOH8EKUUU.
a) KOHBeKUUs1 ecrmecmeeHHasi — 20ps4uli 8030yx Had
rnnamMeHeM umMeem MEeHbUWYH0 MI0MHOCMb U

«8Cribigaem» 68€pX.
0) KoHeeKUuUs1 8bIHYXXOeHHasi — rnepemelwjeHue 8030yxa
npoucxodum nod delicmsuem 8eHMUIISIMopa.

nonacmu  eenmuasmopa u  m.n.). Ona
NPUMEHAemcsl, Ko20d ecmecmeeHHas KOHBEeKyus
A67151emcsi HeOOCMAamo4HO Q) PeKmusHoll.

2°. Ecmecmeennas Kongexuyus WimocTpupyeTcs IpuMepamu Ha puc. 43.1-47.1.

Ha puc. 43.1,a Bo3nyX HarpeBaeTcs U «BCIUIBIBACT» BBEPX, a €r0 MECTO 3aHUMAaeT
XOJIONHBIM BO3ayX. Bpamienue OyMaXHOW BepTYLIKM JejlaeT BUAMMBIMU HarpeTbli
IIOTOK BO3/1yXa.

Takwue ke siBJICHUS Mbl HAaOJIOJIaeM W MpHU HarpeBaHuu xuakoctu cHuzy (puc. 43.1,6,6).
Harpetsle ciiou )KUJKOCTH — MEHEE IJIOTHBIE U M03TOMY OoJjiee JErkue — NoJJHUMAIOTCs BBEPX,
a MX MECTO 3aHUMAIOT XOJIOJHbIE, OoJjiee IUIOTHBIE. biaromaps TakoMy JIBHKEHHIO BOJa
OBICTPO MPOrpeBaeTcs. DTO CTAHOBUTCS HATJISIHBIM, €CJIM Ha JTHO KOJIObI OPOCUTH HECKOJIBKO
KPUCTAJUTMKOB MapraHIIOBKH, KOTOPBIE OKPACsAT CTPYH BOIBI B pnoseToBbli uBet (puc.43.1,6).
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To >xe camoe MPOMCXOAMWT IMpPU HArpeBaHHU BO3Iyxa paamatopom (puc.43.1,2). Harpersiii
BO3JIYIIHBIH OTOK MTOJHUMACTCS M HaJl YallIKoW ¢ ropsiaumM kode, (puc.43.1,0).

Ha puc. 44.1 noka3zaH npuMep UCNOJIb30BAHUS] KOHBEKIIUU JIJISI CO3AAHUSI MALU.

Bb1 3Haere, 4TO ropeHue TOIUIMBA O€3 MPUTOKA CBEXKEro BO3JyXa HEBO3MOXKHO. [opeHme

D
~

KOHBEeKUuA

Puc. 43.1. Npu koHeekyuu mernsioma Q nepeHOCUMcsi om 2opsiHe20 mesa K X0r100HOMY 20psiHUMU Maccamu (cmpysimu)
Xudkocmu unu eo3dyxa. OHU UMEm MeHbUWYH0 MI0MHOCMb, YeM XO0I00HbIe U Mo3momMy (8 coomeemcmeuu ¢ 3aKOHOM
Apxumeda) nodHUMaomcs 88epx. a) Hagpemblil Had fiamroykol 8030yx rpu No0bEMe apalyaem byMaXxKHyo 8epmywKy;
0) Haepemasi CHU3Y XUOKOCMb MOOHUMAemcsl, 8bI3blgasi 8 KOrIbe KOH8EKMUBHYIO UUPKYayuto, beicmpoe
rnepeMewiugaHue U 3aKuraHue; 8) KOH8eKmuUsHasi UUPKYnsauusi HazpegaeMol Xudkocmu noOHUMaem MapaaHU08Ky co
OHa, cmaHossicb 8uUOUMOLU; ) Hazpemsil paduamopom 8030yX NoOHUMaemcs, Hagpesasi 8030yX 8 KOMHame; €) om
20ps14e20 Koghe mersio YHOCUMCsi 88epx Maccoll 8030yxa.

3

1y

‘a . 2eHepamop
{JE ObimMa

e

—>T

Xomoonuniu 6030vx

Puc 44 L Trea- ecmecmeeHHbIl npumok eo3dyxa 8 pe3dynbmame no@oepesa €20 8 HUXHel Yacmu eepmukasbHoOU
mpy6bl. a) TNpubop Onsi demoHcmpayuu msau; 6) ycmpolicmeo KamuHa — 20psiHuli 8030yX «8Crsbieaemy», co3dasas
pa3spexeHue, nodcacbigaroujee xor100HbIlU 8030yX; 8) 8 cmekrie 2opsueli KepocuHo8oU namribl 8030yX Hagpegsaemcs u
rnodHumaemcs egepx, cos0aémcsi msiza — no0Ccoc ceexezo 8030yxa CHU3Y, K MiaMeHu f1amrbl. Takum xe obpa3om
msiea co3daémcsi 8 mpybe camosapa (2), neYHbix u 3aeoOCKux (6) mpy6ax

Puc. 45.1. a) lNpubop ons OeMOHcmpauuu KOHBEKYUU 8 cucmeme omorisieHust; 6) uupKynﬂuun eoab/ 8 MHO2039MakKHOM
dome; 8) YupKynayusi 8030yxa 8 omariiugaemMoll HazpembiM paduamopoM KoMHame: briazo0apsi KOH8eKUUU
nomok mensoeo 8030yxa NoOHUMaemcsi om paduamopa 68epXx, a XO00HbILU OfycKaemcsi 8HU3.

TOTUIMBA MPEKPATUTCS, €CIIM B TOIKY ITapOBO3a, CaMOBapa, KaMuHa He OyeT mocTynaTh Bo3ayx. Ha
IIPAKTUKE UCMOJb3YIOT €CTECTBEHHBIN IPUTOK BO3/lyXa — mMA2Y.

Ha puc. 44.1,a u300paxeHo yCTpOHCTBO Ui NEMOHCTpalUH TAru. Bo3ayx B «romke», Te
HaxXOAUTCA Tropslias CIUPTOBKA, HArpeBaeTcsi, a 3HA4UT, €ro IUIOTHOCTb YMEHBIIAETCS U OH
«BCIUTBIBACT», TMOJHUMAsACh IO TpyOe. JlaBleHHe B «TOMKE» CTAaHOBUTCS MEHBIIIE JaBJICHUS
HapyXHOTO Bo3ayxa. OH MmojcackiBaeTCs B TOINKY (3aJbIMICHUE JENaeT €ro BUIAMMBIM). Tak BO3-
HUKAET msed, KOTOpask yCUJIMBACTCs IPU YBEITMUCHUH BBICOTHI TPYOBI.

AHanorn4Hbele SBJIEHUS MPOUCXOIAT B KaMHMHE, KEPOCHMHOBOW JlaMIle, CaMOBape, a TaKkKe Ha
(pabpukax, 3aBojax, aeKTpocTanmsX, (puc.44.1,6-0).

24



Ha puc. 45.1,a noka3zan npuOop sl TEMOHCTpAllUd KOHGEKUUU 6 CUCHiemMe 600AH020
omonnenusa, KOTOPHIA MNPEICTaBIIIET COOOW 3aMKHYTBI KOHTYp, MOJOTPEBAEMBIN CHHU3Y
cnupToBKOM. Harperas Boga mogHuMMaeTcsi BBEpX, CO3/1aBasi €CTECTBEHHYIO LHPKYJISIUIO
(oOpaTuTe BHUMaHHE, YTO B BEPXHEH YaCTU 3TOUW CHCTEMbI UMEIOTCS OTBEPCTUS UIsl BBIXOJA
napa, KOTOpbIi MOKeT 00pa30BaThCsl MPU CIMIIKOM CHIIBHOM IMOJOTpeBe BObI!).

Tak e paboTaer cucTeMa OTOIJIEHUS MHOTO3TaKHOT'O JOMa, B KOTOPOH POJIb CHUPTOBKU
BBITIOJIHSIET TOIKA, IMOJAOrPEBAOIIasi BOASHOW KOTEN, K KOTOPOMY MOJKJIIOYEHBI PaauaTopbl
ororuieHus (puc. 45.1,6).

B cBoro ouepenp, B OTaluIMBaeMOM IMOMEIIEHUH OJjiarojgapsi €CTECTBEHHOW KOHBEKIIMH
MIOTOK TEIJIOTO BO3JyXa OT pajguaropa MOJHUMAETCS BBEPX, a XOJOJHOIO — OIyCKaeTcs
BHU3. [IosTOMY y mOTOJIKa BO3/1yX BCerja Temiee, 4eM BOIu3M 1nona, puc.45.16.

B atmocdepe 3emin BeieacTBUE HEOAMHAKOBOTO HArpeBa BO3yXa BOZHUKAET MOIIHOE KOHBEK-
IIMOHHOE JIBUKEHUE BO3ayXa, oOpasytomiee gemput, puc. 46.1,a. I'maBHOW NPUUMHON STHX SBICHUN
OKa3bIBaeTCsl, KOHeUHO ke, CoJHIe, CHIIbHEE Pa30orpeBarollee OTAeiIbHbIe 00J1acTH MOBEPXHOCTU
Halled IMIaHeTbl. DTO MPHUBOAMT K HArPEeBaHUIO BO3JyXa HaJl HUMH M, CIEIOBATEIbHO, K €ro
paCUIMPEHUIO U «BCIUIBITHIO» BBEpX. BO3HMKarOmas HUPKYIALMS TEIUIOr0 U XOJOJHOTO BO3IyXa
BEJIET K €ro MOCTOSSHHOMY JIBM)KEHUIO M NepeMernBanuio. CioKHas )KU3Hb BO3YIIHBIX MTOTOKOB
CTJIa)KMBaeT HEPABHOMEPHOCTH KJIMMAaTa HaIlIel TUIaHETHI.

[Tociie *apKkoro JHS BEYEpOM MOKHO HAOJIIOIaTh BOCXOIAINKE MMOTOKK Bo3ayxa (puc. 46.1,6).

Puc. 46.1 Bemep — nepemewyenue 8030yxa uz oo1acmu nOGbLUEHHO20 0A6AeHUsL 8 00IACHb NOHUNCEHHO20 OA6IeHUS.
Ob6wbryro amu nomoku eopuzoumanvhvie (a), Ho 6 Hexomopwix mecmax, Hanpumep, 6 2OPHbIX QOIUHAX, NOCTIE AHCAPKO2O
OHsL NOMOKU 8030yXA OM MENOL 3eMu «ecnavigarom» esepx (0). Taxue mecma m06sm nianepucmol. Imo
€80600HbIE KOHBEKYUOHHBLE NOMOKU 6 ammocghepe. Hepasnomeproe nacpesanue 3emnu Connyem 261semcs 0OHOU U3
npuyuK 06pPA308aHUsL RACCAMO8 — 6eMPO8, OVIOUUX 8 CYOMPORUHECKUX 00IACHAX K akeamopy (8).

Puc.A7.1. [[ném om 6onee mennozo bepeza nomoxku 6030yxa yCmpemasiomcst 66epx, 6bl3vieds MOPCKoul opus (a).
Houvto mope mennee 6epeca. Dmo gvizvisaem depe2060ii opu3 (0). Ha kapmunkax (8, 2) nokasano, Kax guleiaoum
bepez mopst 60 epems ympeHHe2o (Mopckoeo) u bepecoso2o (seuepheco) bpu3zos.

EctecTBenHass koHBeKIUs B aTMocepe 3emiM JIEKUT B OCHOBE MPOIECCOB OOpa3OBaHMS
BETPOB, B TOM uucie naccamos (puc. 46.1,6), nytommx B 5KBaTOPUAIBHBIX MIUPOTAX, U OPU308,
TYIOIIUX B MPUOPEKHBIX 00nacTsx, puc.47.1.

Cpenusist rojoBas Temiieparypa Ha skBarope 3emiu Ha 50 °C Beimie, yem Ha €€ monocax. B
HKBATOPHUAIBLHOM 30HE 3eMJIM HarpeThli BO3AyX MoJAHUMaeTcs BBepx. Ha ero mecro ¢ ceBepa u rora
MPUTEKAET XOJIOAHBIM Bo3AyX. Ero nBmxeHue u ectb naccam. I1I0TOKM XOJOJHOTO BO3ayXa
BCIIEJICTBME BpallleHHs] 3eMJIM ABWXKYTCS HE BIOJb MEpUAMaHa, a OTKIOHAITCI. B ceBepHOM
MOJIYIIAPUHU ITaccaTbl UMEIOT CEBEPO-BOCTOUHOE HANIPABJICHHUE, a B FOXKHOM — FOTO-BOCTOYHOE.

Obpamume sHUMaHuUe, YMo ecmecmeeHHasi KOH8eKUUs rnpoucxooum brazodapsi 3eMHOMY
npumspKkeHuUo — epasumauuu! bes 3emHo20 npumsixeHusi He 6bino 6bl cunbl Apxumeda. A b6e3
cusnbl Apxumeda He 6b110 6bl ecmecmeeHHOU KOH8EKUUU.
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Boda e wvaliHuke 6bIClepO 3akurnaem u3-3a 3eMHO20 npumsikeHusi. Hazpemp eody 8 yalHukKe, Haxo-
osuiemcsi 8 MexrnaHemHou pakeme, 6ydem He makK-mo J1eeSKo.

3°. Buinyscoennan Koneexuyus Co3maéTcs pasIMUHBIMU BHEIIHHMH BO3JCHCTBHAMH —
HAcoCaMH, BEHTHISITOpaMH, MEIIaJKaMu | T. 1., (cM. puc. 48.1-50.1).

Berep (BHemHee Bo3zaeiicTBue!), AyrONMii HaJ MOBEPXHOCTHIO BOJBI, BBI3BIBAET 00pa3oBaHHE
BOJIH, puc. 48.1,a. B MupoBomM okeaHe BETpbl CIOCOOHBI MEpEeMeIlaTh OIPOMHBIE MAcChl BOJIBI,
co3aBasi okeaHckue meyerus, puc. 48.1,0, s.

BoiHy)X/1leHHasi KOHBEKIMS MCIIOJIb3YETCS B aBTOMAarax jisl CYHIKH pPYK, B JIe4eOHBIX
(BuxpeBbIX) BaHHaX, puc. 49.1,a, 6. JIpIxaHWe >KMBOTHBIX W 4YEJIOBEKa UTpacT OOJIBIIYIO POJIb B

Puc. 48.1. Bempsbi 8bi3bigarom 8011HbI (@). Ho OHU 8bi3bieatom makxe ménsible U X0roOHble MeYeHusl 8
Mupoeom okeaHe (6, 8). Mo npumepbi 8bIHYXOEHHOU KOHeeKyuUU & rpupode. lNpu smom y akeamopa
800a 8 MUPOBOM OKeaHe C8epXy Haepesaemcs, a y Momocos oxnaxaoaemcs.

=

Puc. 49.1. BbiHyxOeHHasi KOHeeKUusl, co30asaemasi crieyuarnbHbIMU HagHemamersiMu, UCrosib3yemcs 8
asmomamax 0518 cywku pyk (a); e neyebHbix (8uxpessix) saHHax (6). [bixaHue XU8OmHbIX U Yeslogeka
uepaem borbLWyK Posib 8 fpoueccax mernioobMeHa XuebiX Op2aHU3MOo8 C 8HeWHel cpedod U
ocyujecmernsemcs npuHyoumersbHOU KoHeeKyuel 6razo0aps ycunusiM coomeemcmeaywux Mbituy, (8).

Puc. 50.1. BbiHy)OeHHasi KOH8eKUUST WUPOKO UCronb3yemcs 8 bbimy u mexHuke. PazmewusaHue
x)udkocmu (a). BeHmunsimopsi nod karnomom asmomoburs (6), 8 31eKmMpPOHHbIX cxemax (8), 8
MPOMBbIWIIEHHBIX NeKapHsX (&) — npumepb! NPUHyOUMeibHOU KOHBEKUUU cUCMeM OX/1ax0eHus U
geHmuIAyUU.

nporeccax TEIIOOOMEHAa JKHUBBIX OPraHU3MOB C BHCIIHEW CPEIOW M OCYIIECTBIISCTCS
NPUHYIUTEIBLHON KOHBEKIIMEH OJ1aroiaps yCUIHsIM COOTBETCTBYIOIIUX MbIIL, puc. 49.1,6.

Pa3sMeriviBanue XHJIKOCTH B 4YalllKe, BCHTUJISIIMOHHBIC CHUCTEMbl OXJIAKICHHS, HUPKYIAIUSI
rOpsIYero BO3/yXa B MPOMBIIUICHHBIX [EYaX — 3TO TOXKE MPUMEPBI UCIOIb30BAHUS BBIHYXICHHOM
KoHBekIuH, puc. 50.1,

0
4. B meepOblx mesax KOHeéeKuus npoucxodumb He morcem, TaK KaK 4aCTullbl B
TBEPABIX TCJIax KOJICOJIFOTCSI OKOJIO OIIPCACIICHHBIX HOJ'IO)KGHPIfI, YACPKUBACMbBIC CHJIbHBIM
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B3aWUMHBIM MPUTIAKCHUCM. B cBsa3m ¢ 3TuMm Opu Harp€BaHuM TBCPAbIX TCJI B HUX HC MOI'YT
06pa30BLIBaTI>CSI IIOTOKHM BCIICCTBA. 3HCpI‘I/I$I B TBCPABIX TEJIax MOKCET NICPCAaBaTbCA
TCIIOMMPOBOAHOCTBIO.

5°. 3ameyaHue 06 0co6eHHOCTU CBOGOAHOI KOHBEKLMM BOALI B Npupoae.

KonoccanbHyto ponb B Xu3HU Ha 3emne urpaeT ocob6eHHOCMb MernI08020 pacWupeHuss e00kbl.
feno B Tom, uTo npu oxnaxdeHuu eodsl om 4° do 0°C eé mmomHocmb yMeHbwaemcsi (a He
yeenu4ueaemcs, Kak y dpyaux sewiecms)! OceHbl0 N0 Mepe OXNaxaeHus BoAbl BEPXHME OCTbIBLUME
CNou CTaHOBATCS MINOTHEE W NOrpyXxarTcs Ha AHO. Ha nx Mecto cHM3y nocTynaeT Gonee Tennas Boaa.
Hoo Takoe nepemeLlLMBaHne NPOUCXOAMT TOJBKO [0 TeX Mop, Noka TemnepaTypa BOAbl HE MOHU3UTCA 00
4°C

Mpv fanbHenweM nageHuy TemnepaTypbl BEPXHME CMOU yxe He ByayT
cKuMaTbCsl, a, crnepoBaTenbHO, He OyayT CTaHOBUTBLCA Tshkernee W He | Cher  _i5ec  Jlen
CTaHYT OnyckaTbCsl Ha AHO. HaunHas ¢ 9T TemMnepaTypbi, BEPXHWN CIOW, /
NOCTENEHHO OXNaxaasch, AOXOAUT A0 HyNs rpadycoB U 3amep3aeT. Tomnbko -
3Ta 0cob6eHHOCTb BOAbI M NPenaTCTBYEeT NpoOMep3aHuio pek Ao aHa. Ecnu 6ol
BOAa BAPYr noTepsina CBOK 3amevaTerlbHyl OCODeHHOCTb, Aaxe npu
CKPOMHOW haHTa3uu nerko npeactaButb cebe 6eacTBEHHbIE NMOCNEACTBUS

°C
C
°C
e

Bonpocuot

1. B uem cocmoum senenue KoHgeKyuu?
2. Kakxue 6uovi konexkyuu 6ol 3naeme?
3. O6vsacHume, Kax u nouemy npoucxooum nepemeujerue 8030yxa Hao
Hazpemou ramnou. Ymo makoe ecmecmeeHHAs KOHGEKYUA?
4. Obvacuume, Kax npoucxooum Hazpesanue 600vl 6 Kolbe,

. Ob6nbsicHUmMme, Ymo 30ech
nocmaenenHoU Ha O20Hb. npoucxodum,

5. Kax pabomaem cucmema 600311020 OMONIeHUA?
6. Ilouemy oicuoxocmu u 2azel Hacpesaiom cHu3zy? A kakum o6bpazom ux ciredyem

oxaascoams, UCNONb3Y, Hanpumep, KyCcouKu 1b0a’? G,
7. Yem  omauuaemcsi  GbIHYM#COEeHHAsl  KOHBEKYUs  OmM
ecmecmeeHHOU? Ilpuseoume npumepbl BbIHYIHCOEHHOU
Koneexyuu. B kaKoMm criy4ae Kkacmplorsi
8. Ilouemy KoHeeKkyusi HEBOZMOINCHA 8 MBEPOLIX MENAX? oxnadumcsi 6bicmpee?
YnpaxHeHue

1. TIlouemy momBanm — camoe

XOJIOJTHOE MECTO B IOME?

2. [Touemy dbopTouku JUTSL
MPOBETPUBAHUS KOMHAT IIOMEIIAIOT B
BEpXHEW 4acTW OKHA, a pPaJauaTopbl — y
rmoJia?

3. KakuM crnocobOoM oxJja)kgaeTrcs e
BO3yX B KOMHaTe 3MMOH NpH OT- | Puc.51.1. IIpubnusumensio max pachpeoensiemcs memnepamypa
KpBITO# popTOUKe?: 6 03€epe IemOM U 3UMOU 6 pe3yibmame c60000HOU KOHEEKYUU.

4. OO0BscHUTE pacrpeneieHue R, ¢
Temnepatypsl Bousl B o3epe (puc. 51.1), yuuThIBas :
0COOEHHOCTH €€ TEIUIOBOTO PACIIUPEHUS.

5. [louemy B NEKTPOYAWHUKAX HArpeBaTelb BCErAa
KpPENUTCA Ha [HE, a BOT MOpO3WJIbHAs Kamepa B
OBITOBBIX XOJIOJUIILHUKAX BBEPXY?

6. UTo mpoucXoauT, KOT/Aa BBl 0OMax1WBaeTeCh BeepoM?
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ﬁ § 6. UBNYYEHMUE (PAOUALIUA) q E "lh

1°. Pacmonaras PYKY @OJX DJJIEKTPUYECKOM JIAMIIOW MJIM CHUAd OKOJIO KOCTpa, MBI
YyBCTBYeM Terio, puc. 52.1,a, 6. Ho oHO He MOXeT mepenaBaTbCs, HU TEIJIONPOBOIHOCTHIO
(BO3IyX IUIOXO MPOBOJUT TEIUIO), HU KOHBEKIMeH (TErIblii KOHBEKTHBHBIM MOTOK OT MCTOYHHUKA
Teria OyJaeT MOoJHMUMATHCS TOJMBKO BBepX). Tem Ooisiee 3THMH croco0amMy HEBO3MOXKHO IEpenaTh
terio oT CoJlHIIa — OCHOBHOIO HMCTOYHMKA Temja Ha 3emuie. Beab 3eMist HaX0AUTCsl OT HETO
Ha paccrossHuu 150 mawm. xkm, puc.52.1,6! Bce 310 mpocTtpaHCTBO 3a mpeaeiaaMH Halleu
aTMoc(epbl COACPKUT OYEHb Pa3pPEKEHHOE BEIIECTBO — BAKyyM, 4Yepe3 KOTOPBIH MEepeHoc
SHEPrMU MYTEM TENJIONPOBOJHOCTH WJIM KOHBEKIIMH HEBO3MOXeH. ClienoBaTelbHO,
CyHIECTBYET elle OAWMH BHJ Terionepenadyd. OH NPOUCXOAUT IPYTrUM CIIOCOOOM, KOTOPBIH
Ha3bIBaeTCS uzayuenuem (uiu paouayuei').

Puc. 52.1. Pacnonazas pyky noo saexmpuueckoi ramnoit (a) unu oxkono kocmpa (0), naxoosce na Connye (8), mol
yy6cmeyem menio, Ho OHO He MOJICem nepedasambCsl Hu Menionpo60OHOCIIbIO, Hu KOHEEKYUEHL.

2°. Temnan nosepxnocme nyuue noznowaem menno, uem céemnasn. PaccMOTPHM IPHUMEPE,
MO ITBEPKIAIOIIHNE ITY 3aKOHOMEPHOCTb.

Hcnonb3yeM i 3TOr0 YCOBEPUICHCTBOBaHHBIN mepmockon (cM. 81, m. 60). Bo3bmem
HEOOJIBIIIYIO, 3aKOMMUEHHYIO C OHOr0 Ooka kosly. Uepe3 npoOKy B Hee BCTaBUM U30THYTYIO
IO/l IPSIMBIM YTJIOM CTEKJISIHHYIO TPYOKy, B KOTOPYIO BBEAEM IOJKPAIICHHYIO >XKHIKOCTb.
VkpenuB Ha TpyOKe IIKaly, MOJyYUM MPUOOp, TMO3BOJAIOMMN OOHAPYXKUTH J1axKe
HE3HAYMTEJIbHOE HarpeBaHue Bo3ayxa B koube (puc. 53.1,a).

omen st ot z) pe ” o)

% / 3 \

= i N K{ ‘%J
=— |
Puc. 53.1. Ilpubop, nokazvieaiowuil dadxce manvie usmenenus memnepamypol (a). Ceemnas uacmo xonowi (0)

noznowarom menvuie snepauu, wem mémnast (8). Iloomomy srcapkyro no2ody ayuue odesamucs 6 céenmuyio 00edxucoy (2),
uem 6 mémmyio (0).

DR e R
Tookpatuennas
IHCUOKOCHIb.

Ecnu x ceemnou M mémHou MOBEPXHOCTH KOJIOBI MOJHECTH NMpPEIMET, HarpeThld 10
BBICOKOW TeMIlepaTypbl (Hammpumep, TOPSIIIy0 CBe4y), TO CTOJOHMK KUJIKOCTH MEPEMECTHTCS
BpaBo. OUeBUIHO, BO3JAyX B KOJOe HArpeBaeTCs U pacIIUpsIETCs], YTO MOXKHO OOBSCHUTH
JWIIb TIepesladyeil eMy 3HepruM oT Harperoro tena. [Ipu 3Tom B mepBoM ciiydae paciiupeHue
OyneT mensvuie, BO BTOpoMm — bonvue, (puc. 53.1,0, 6).

N3BecTHO, uTO JIeTOM B 4€pHOU (pyTOOJSIKE Nyyllle HE BBIXOJUTH Ha YJIMIlY, IOTOMY YTO OHA
CHJIbHO HarpeBaetcs nmoJ sydamu ComHia; B 6enoit ¢yrboske 3ameTHO npoxnannee, puc. 53.1, e,
0. DTO OKA3bIBAET, UTO med ¢ MeMHOU NOBEPXHOCMbIO JyYule NO2I0oWaom SHepauio, 4yem
mena, umerouwjue ceemnyro nogepxHocms. OCOOEHHO IJIOXO MHOITIOIIAIOT JIyYHCTYIO SHEPTUI0
OTIIOJIUPOBAHHbIC, 3€pKaJbHbIE TEJa, OCHOBHYIO JOJII0 MAJAIOIIEr0 Ha HUX M3JIy4YEHHS OHHU
OTpaXkaroT 0OpaTHO.

3°. B XIX Beke memenkuii pusuk I'. KHpXrod ycTaHOBHII 3aKOH, M3 KOTOPOTO CIELYET, UTO
mena, UHMEHCUBHO NO2NoWjaroujue dHepPuro, Mmaxdice UHMeHCUusHo O6yoym eé usznyuams. UToObI
yOeauThCs, 4TO mEMHble mena UHMEHCU8Hee He MOJIbKO NO2A0Warom, HO U U3LYYaArom

! Pagmanms (or nmat. radiatio «custHUE», KU3ITydEHUE)
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9Hepauio, BOCIOJb3yeMcsl (usndeckuMm NpubOpPoM, KOTOPBI Ha3bIBAOT Kybom Jlecau, puc.
54.1,a. OgHa TpaHb TOr0 METAUTMUECKOro Ky0Oa uépHasi, BTopas — Oenasi, a TpeThs — 3epKajibHasl.
Buyrps HanmuBaioT KunsTok. [logHOCS najioHb HAa paBHOE DPACCTOSHUE K PA3IMYHBIM TPAHSM,
3aMeTuM, 4TO Y€pHas IpaHb CUIBHO U3JIydaeT TEIUIo, a Oenas u 3epKajbHas 'paHu — ciaadee.

Puc. 54.1. Témnvie mena 6onee uHmMencusHo yuacmeyrom 6 J1y4ucmom meniooomene — O He MOIbKO nozinowarom, HO
u usnydarom boabue menaa, 4em ceemJjivle. Oonako u npu usjiy4ernuu nepec)aua menjia 603MONHCHA NOJILKO Oom
bonee Hazpemoeco meja K mejy MeHee Hazcpeniomy.

[ToaToMy Tena ¢ TEeMHOM TMTOBEPXHOCTHIO ITYTEM H3IIYUYCHHUS OXJIAXKIAIOTCS OBICTpEe, YeM
TeJda CO CBETJIOW TOBEPXHOCTHIO. 3aKOMYEHHOE CTeKJIO0 ¢oHaps HarpeBaeT KoJoy
TEPMOCKONAa CUJIbHEe, 4eM cBeTsioe. CBEeTIbld YallHUK OCTBIBAET JOJIbIIE, YeM YEPHBIU.
JKUMBOTHBIM, UMEIOIIUM O€JBIi MeEX, JIETOM MEHee >KapKo, a 3MMOW MEHee XOJOAHO, YeM
’)KUBOTHBIM, UMEIOIIIUM MeX TEMHOTO 1BeTa, puc. 54.1,6-0.

4°, 3axon Kupxrodpa wuarmsgHo mnposBisercs B mnpupoje. BecHoil Oenblii cHer
MIPOrpeBaEeTCs MEHbIIE, YeM POOUBIINECS TPAaBUHKH, puc. 55.1.

-
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Puc. 55.1. Ilepsvie npomanumsl 8eCHOU NOAGTAIOMCA Y NPOOUSUIUXCSL PACMEHUT UTU Y MeC, 20e 8blCIYnaem MEMHAs
nouea, acd)aﬂbm um. n.

5%, CrocoGHOCTH Tl MO-pasHOMy MOTJIOMATh SHEPrHIO M3IYYCHHs HCIONb3yeTcs Ha
npakTuke. Tak, MOBEPXHOCTHh BO3JAYIIHOrO IIapa, ckadaHapa KOCMOHaBTa, AUpHUKaOIiei,
CaMOJIETOB, EMKOCTEH ISl XpaHEHHs raza KpacsaT O0eioil uim cepeOpucToi Kpackoil, 4ToObI
oHu He HarpeBanuchk ConHileM, puc.56.1. Ecnu ke, Ha000poT, HE0OXOAUMO HCIOJIb30BaTh

Puc. 56.1. Ymobul ymenvuiums 61usHue COIHEUHO20 ULYYEHUsL, UCHOAb3VIOM CEENILYIO OKDACKY HOGEPXHOCHEIL. d)
ckapanop kocmonasma; 6) Oupusicabun; 8) CAMONEM;, 2) 2a320160epbl — XPAHULUUE 2A308.

azpeeameilb

Puc. 57.1. Hznyuenue Connya moscem nazpesams 600y. d) COIHEUHBIIL HAZPEBAmMenb 600bl; 0) PA3600KA HASPEeMOoll
600bL 8 00ME; 8) 6HEUHUL BUO DOMA, 0O0PYOOBAHHO20 CONHEHHbIMU HAZPCEAMENAMU BOOBL; 2) 6 MAKOM AUUKE MOICHO
sckunsmums 10 qumpos 600wl 3a 06a uaca, npueomosums 06e0, UCROIb3YS Julb dHepeuto uziydenus Coarnya.

COJIHEUYHYIO JHEpruio, Hamnpumep, B MNpUOOpax, YCTAaHOBICHHBIX Ha MCKYCCTBEHHBIX
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CIIyTHUKAaX 3€MJIM, TO OSTH YacTH MNPUOOPOB OKPAIIMBAIOT B TEMHBIH [BeT. Tak xe
MOCTYTAIOT, €ciu ¢ moMomIbio CoJIHIIa HEOOXOAUMO HArpeTh BOJAY HJIM MPUTOTOBUTH THIILY,
puc. 57.1.

Bo3nyx, Oyayuu mpo3padHbIM, MOYTH HE MOTJIOMIAeT u3nydeHus. [lo stoit mpuuumne
JYYUCTBIM O0OrpeB MOMenieHui (M3jydaTesln yCTaHABJIMBAIOTCA CBEPXY) MO3BOJISET

a)

A

Puc. 58.1. Ilepeoaua snepauu usnyuenuem npoucxooum HANPAGIEHHO, HANPUMED, 20PU30HMANLHO (a) Uil C8epXy 6HU3
(6). Dmo nozeonsem nowyuums RPU UCKONL306AKUY USTYYAMENel DIA20NPUAMHOe pacnpedeNieHue MmeMnepamyp 6
OMANIUBAEMOM ROMEWCHUU: 8) KOHBEKMUGHDBIL; 2) IYHUCIbLI 0002De8 KOMHAMbL CEEPXY.

MOJy4YuTh 60Jiee KoMpopTadenbHOe 1MoJie TeMeparyp, puc. 58.1.
6°. TIpy majeHNH W3TYYCHHS HA HEKOTOPOE TENO YacTh €ro TMOrJIOMIAETCS, YaCTh OTPAKACTCS,
4acTh MOXKET MpomycKaThbed, puc. 59.1. Pa3Hble Tena npu JIyducToM TEII00OMeHe BeayT ceOsl Mo-

roanoujeHue

\

ompaxeHue

Puc. 59.1. Conneunoe uznyuenue, ||Puc. 60.1. PasHbie mena npu y4yucmom merioobmeHe eedym cebsi no-pasHomy.
nonadas wa cmexionaken, a) «Ab6conmHo YépHoe meso» - Hauboree akmusHo y4acmeyem 8 fpoueccax
yacmuyHo noznowaemcs, Jy4ucmozo meriioobmena; 6) «AbcosomHo 6erioe meso» — no4Ymu He
ydacmeyem e npoyeccax Jfy4ucmozo mernoobmeHa; 8) «Yenosek-Heauoumka»
u3 haHmacmuyeckozo pomara I.Yannca — npumep abcomomHo npo3payHo2o
meJia — e20 MPocmo Hem!

rponyckaHue

uacmu4yHo ompasicaemcs,
uacmu4Ho nponycKaemcs.

pasHomy, puc. 60.1.

7°. Tlepenaua SHepruM W3IydeHHEM MOXET OCYIIECTBIATHCS 6 MOJIHOM 8aKyyme, 6e3
BCAKOI'O IMMOCPCAHUKA. OTHM OHaA OTJIMYAETCI OT ApPpYrux BUAOB TCILIOIICpCAAYHU. I1o3xe BEI
y3HaeTe, 4YTO MNpPH H3IYyYEHUH Iepeaada Telja OCYIIECTBISICTCS I71eKMpPOMAZHUMHBIMU
6éonnamu. OQHAKO U U3IYyUYCHUEM nepeoaua menjia 603MOXMCHA MOJbKO Om mena, donee

Hazpemozo K meyy MeHee HaZpemomy.
H3nyuarom 3nepeuro 6ce mena. 60nbpIINe U MalleHbKHUE, TBEPBIC U KUJKUE, CBETSIIUECS H
TémMHBIE, puc. 61.1.

Puc. 61.1. Bce mena 6onee nazpemule usiyuarom menio 6 cmopomy mei menee nazpemuix. Connye (a) u 3emus (6) 6
Kocmuueckoe npocmpancmeo. Beimoesoil nyuucmeiii ob6ozpesamens(8) 6 komnamy. U ceeua (2). U camosap (0). U
yenoseueckoe meno (9mom CHUMOK ROYYEH CReYUATbHLIM BPUOOPOM - MEenosu3opom) (2).

Hpu noeésvluieHuU memnepamypsl MOUWIHOCHb MEN106020 U3NYUEHUA 6cCex men
yeeauuueaemcs, TO €CCTb CIKCCCKYHIAHO TCJIO HAYMHACT U3JIy4aTh 0OJIbIIIE TEIIOTEI.
Hampumep, ropsumii YaifHUK €XEeCeKyHIHO OTHAET OKPYKAOIUIeH cpene OONbINe TEIUIOTH, YeM TEIUThIA YailHHK.
[IpoBephTe Ha OIBITE — SKEMUHYTHO €TI0 TEMIIEpaTypa ImaaaeT Ha OOIbIee YHCIIO TPagxycoB!
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f Bonpocut ?

Py N

1. Kakx ycmpoen mepmocKkon, NpUCnNOCOONEHHbL O @ w
U3Y4eHUs U3NYyUeHUus?
2. Kax Ha onvime nokazamuv nepeoayy sHepuu u3nyyeHuem? Kakot yatiHuk Gbicmpee ocmbIHem?
3. Kakue mena nyuwe, a Kakue xysjce noznowaiom shepeuio - Kakou 4alHuk Gbicmpee Hazpeemes?
u3ny4eHus?

4. Kax yuyumvieaem ueno8eK HA NpaKmMuke paziudyHylo CHOCOOHOCMb mel No2N0wamby
oHepeUuro unyyeHus?

5. Houemy npu ayuucmom obocpege NOMewjeHus UsIYuamensimu, YCMAaHOGIEHHbIMU Y
NOmMoOJKA, MAKCUMAlbHas memnepamypa 0Oyoem enu3y, y noaa? Kakoii non maepeemcs
CUbHee — C8eMIblUL UL MEMHBIL?

6. Kaxoti kowxe nemom dcapue, a 3uMol X0100Hee — YEPHOU Uiy 6enou?

B uépnoii mawune nemom dncapko, a 3umoil e€ HysHcHO cuibHee monumo. A 3auyy-6enaKy u 6eiomy meoseor 3UuMou He
X0100HO, a temom He dcapko. [louemy?

NS YnpaxHeHue

]

ez

1. Jletom BO31YyX B 3JaHUHU
HarpeBaeTcsi, MoJydass DJHEPTHUIo
pa3IMYHBIMM ~ criocobaMu: yepes
CTEHBI, 4Yepe3 OTKPBITOE OKHO, B
KOTOPO€ BXOJUT TEIUIBIM BO3IYX,
4yepe3 CTEKJIO, KOTOPOe MPOIyCKAET
coinHeuHylo »dHepruto. C Kakum
BUJOM TeILIONEpeaul Mbl UMEEeM
JIeJIO B KaXK/I0M ciydae?

2. IlpuBenuTe mnpUMeEphl, MOKa3bIBAaIOIIHE, YTO Tejla C TEMHOMU
MMOBEPXHOCTHIO CHIIbHEE HArpeBaloTCA U3JyYEHUEM, YEM CO CBETJIOH.

3. [Touemy MOXHO yTBepkAaTh, 4To OT ConHUA K 3eMiie IHEeprus
HE MOXET IIepenaBaThCsl KOHBEKLUHMEH U TEeIIONPOBOJHOCTHIO?
KakuMm cnnoco6om oHa nepenaercs?

4. Paccmorputre puc. 62.1 u Ha30BUTE, KaKHe CIOCOOBI

ObvsicHume, 4mo NPoOUCXoOum npu 6KIOYEHUU PAOUAYUOHHO20
anekmponazpesamensi?

Puc. 62.1. Kaxum odpazom
menno nepedaémes om

TEIJIONepeladi Ha HUX MOKHO BBIAEIUTh. Kak OHM IPOSBIISIIOT ce0s Kocmpa Komeiky u
B KaXXJIOM cliydae? cudsueny uenosexy?
5. HCpe‘-II/ICHI/ITC OCO6CHHOCTI/I MMPpUCYHIUC KAXKIOMY U3 Tpex BUJOB TCILIOIICpCaayH.
30ecw
= J@ npedcmaenernvy
mpu euoa
{§ mennonnoeoOHocmb menonepeoai.

Ho noanocmuio
JIU MU npuMepvl
ux
npedcmagnaom?
Ymo credosano
661 006asuUmMb?

A AAIA
KOHeeKkuus } } } 3




§ 7. KONIMMECTBO TEMJNOTbI. EAUHULIbI KOJIUMECTBA TEMJNOTbI

1°. Witak, BaM M3BECTHO, YTO BHYTPEHHSS SHEPTHS Teda MOXET M3MEHSTHCS
KakK IyTeM COBEPLICHUS

Cnocobbl uameHeHuUs

paboTel,  Tak W myTeMm gHympeHHel sHepauu AU
TeTJIonepe1aan (6e3 2 ~ 0
A

COBEPIICHUS a0oTHhI).

p P ) Paboma | Tennonepedaya |
Ho Bmlpaxkenue «xonuuecmeo
meniomsl» TPUHATO OTHOCHTH K Ifil !

N H
U3MEHEHHUIO BHYTPEHHEH SHEpPruu eHUe UNsny4eHue
o v

MOILKO nymem menionepeoayu. v Koneeruus

910 BBIPAKCHHE HE | Jecpopmayus |
PUMEPSIFOT K HU3MEHEHUIO | TennonposodHocms|
BHYTPCHHCH OHCPIHH, Puc. 63.1. BHympeHHsisi aHepausi meria MoXem U3MEeHSIMbCS Kak

MOJIly4YCHHOMY IIpH COBCPIICHUU rnymem cosepuwieHusi pabomsi, mak u nymem menionepedayu. Ho
Ha TEJIOM paGOTbI pI/lC. 631 8blpa)xKeHue «Kosiudecmeo merisiomsb» rpuUHAamo omHocumses K USMEeHeHUo
' SHympeHHeU 3HepeuUu moJibKo nymem mennonepe@aqu.

Ty 4yacTb BHYTpPeHHeN 3Hepruu, KOTOPyw Teno nony4yaeT (Mnu TepsieT) npwu
Tennonepepaye, Ha3bIBalOT KONMMYECTBOM TeNNoThbI Q.

0
2°. YtoOnI HAaY4YUTBCS BBIYUCIIATH KOJIUYCCTBO TCIIOTHI Q, BBIAICHHUM, OT KAaKHMX BCJIMYHUH OHO

3aBUCUT.

Ecmu MBI XoTHM noAorpeTb BOAy B JaitHUKe Tak, 4TOOBI OHA CTaja JIHUIIbL TeHJ’IOﬁ, TO MbI HEJOJII'O HAarpeBacMm cc,
COO6HIa$I el HeOONBIIOE KOIUYECTBO TEIUIOTHL. A JJId TOTrO YTOOBI BOJa CTalia I‘Opﬂ‘leﬁ, nepegacm el Ooblee
KOJIMYECTBO TCIIOTHI. CJ'IG,HOBaTCJ'H:HO, yeM Ha OOJbIlIee YHUCIIO rpaaycoB Mbl HarpeéBacem BOAY, TEM Ooubliee
KOJIMYCCTBO TCIUIOTBI HAAO MNCPCAaTh ei. KOHC‘IHO, U 1OpU OCTBIBAHWU BOJAd OTAACT OKPYKAIOMHMM €€ TCJIaM TEM
0oJIbIIIee KOJIMIECTBO TCIUIOTHI, YEM Ha 0O0JIbIIIEE YHCIO rpaaycoB OHa OXJIAAWUTCH.

Ho 3HAaTh, Ha CKOJIbKO I'paJdyCOB MOBBICWJIACh WK TOHU3WJIACH TEMIICpAaTypa, HEAOCTATOYHO, YTOOBI CyanuTb O
KOJIMYCCTBE TCIUIOTHI, IMOJYYCHHOM TCJIOM IPU HArpeBaHUU WM OTAAHHOM MPpU OXJIAXKICHUMH. B camom JCIIE,
paCKaHCHHBII;'I YTHOT', 10 KOTOPOIr'o HEJIb3d NJOTPOHYTLHCH, XOJIOAHYHO KOMHATY HE COrpecT, TOrAa Kak TCIUIad Ie4Yb WIIN
6aTapeH BOJSAHOI'O. OTOIVICHUS, TEMIIEPATYPA KOTOPBIX OKOJIO 60 OC, MOI'yT O4YC€Hb XOpOLIO HAarpeTb KOMHATY.

Bcem nam MNpUXOAUJIOCH HAarpe€BaTb BOAY, U MblI XOpPOIIO 3HACM, YTO MOJHBIN YaWHUK BOBI
Tpe6yeT AJI1 CBOCTO HAarpCBaHUsA OoJIbIlIEe KOJIUYECTBO TCIIJIOTHI, YEM TOT K€ I{a.I\/'IHI/IK, HaJUTHIN

HAaIlOJIOBHUHY. y6CILI/IMC}I B 3TOM Ha OIIBITC.

Bynem HarpeBaTh Ha JBYX OJMHAaKOBBIX HarpeBaTesX JiBa
cocyna. B ongHoMm cocyne HaxoauTcss Mi=1 Kr BoAbI, a B IpyromM —
my,=2 xr. HawanpHasg Temmeparypa BOJIbl B 000HX cocyJax
oAuMHaKoBa. MBI 3aMeTHM, 4YTO 3a OJMH U TO XK€ IPOMEKYTOK
BPEMEHHU BO BTOPOM COCYJI€ BOJa Harpeercsi Ha MEHbIIEE YHUCIIO
rpaaycos tr < 1, XoTa 06a cocyaa moixydaT OJUHAKOBOE KOJIUYECTBO

1= Q2

R el

ternotel Q1 = Q2, puc. 64.1. Puc. 64.1. OnHO 1 TO Xe
CnenoBarensHo, Kosiudyecmeo menaomsl Q, nepedaHHoe npu | KOTMYECTBO Tennotsl Q
. HarpeesaeT MEeHbLUYHO
HaecpesaHuu meny, 3asucum (1) om mMaccbl m aMo20 meJsa: yem Maccy Bofbl My, o 6onee
Oomnplle Macca BOJBI, TeM OOJbIIee KOJIWYECTBO TEIJIOTHI HYXHO | BbiCOKOil TeMnepaTypsl t

3aTpaTHTh HA e€¢ HarpeBaHHeE.

[Tpu ocTeIBaHHMM Tella OKPYKAIOIIUM TpPEeIMeTaM NepeaacTCs TaKKe TeM OOJIbIIee KOJINIECTBO
TEIUIOTHI, YeM OOoJbIlle Macca OCTBHIBAIOIIETO Tena. Tak, ueM OOoJbIle CeKIM COMEPKUT OaTtapes
OTOIUICHHUS, TEM JTy4llle OHa 00OTrpeBaeT KOMHATY.

Bwl xoporio 3HaeTe, 4TO, €CJiM HEOOXOIMMO HArpeTh IMOJHBIM 4YaiHUK (C BOAOH) 1O
temmeparypsl 50°C, morpeGyercst MeHbIIIe BpeMEHH, 9eM JUIs HArPeBaHHs YailHUKa ¢ BOLOI
To ke Maccel Mi=mMy mo 100°C. B mepBom cnydae Boje OyneT IepelaHO MEHbIIee
KOJIMUECTBO TEIUIOTHI, 4eM BO BTOopoM Q1 < Qo.

CnenoBaTenbHO, KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE JIJIsl HarpEBaHUSs, 3aBUCUT OT TO-
ro, Ha CKOJBKO TpaaycoB HarpeBaercs Tejio. Ito 3Hauut, urto (ll) konmuyecmeo
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meriJjiomasli Q 3aeucum om pa3Hocmu memMmnepamyp At = t, — t; mesia nocrsie u
do Hazpesa.

Ho MoxHO 1M paccuWTarh KOJIWYECTBO TEIUIOTHI, HEOOXOAUMOE MJIsi HArpeBaHHs HE
BOJIBI, @ IPYTOro BEIIeCTBa, HAIIpUMEP CBHUHIIA, XKeje3a, Maciia v T. 1.7

bynem HarpeBaTh Ha IBYX OJIMHAKOBBIX HAarpeBaTelNsX JBa COCyaa, conepskaiiue: mepssoiii: 400
r Bosl, Bropoit 400 r pactutensHoro Macna. Takum 0o6pa3oM, U B TOM H B
npyrom cocyae Haxoautces o 400 r BemiecTBa, T. €. MacChl HArPEBAEMBIX
TeJ OJIMHAKOBHI Mg= M. OIMHAKOBHI U YCIOBUS UX HATPEBaHUs, TaK KaK
COCyIbl TOJIYYalOT SHEPrHI0 OT OAMHAKOBBIX HarpeBateneilt (Qe=Qu).
Pa3Huiia cocTouT IuIllb B TOM, 4TO, BO BTOpoM cocynie, BMecTo 400 r BojbI
Haxoautcs 400 r macna. TepMoMeTpbl OKaXyT, YTO BO BTOPOM COCYIIE,
IJIe HaXOTUTCS Macio, HarpeBanue mpoucxoaut Obictpee (te<iy), (puc.
65.1). UroObI TemriepaTypa BOJbI CpaBHsUIACh C TEMIEpPaTypou Macia, €l [ Puc. 65.1. Boga umeet
HYXXHO IIepeaaThb 100aBOYHOE KOJMYECTBO TEIIOTH.. (OUYEBUIHO, A BorbLuyIo TENNIOEMKOCTb,
HArPEeBaHMsl OJMHAKOBBIX MACC BOJABI M Macjia Ha OJHO M TO K€ YHCIIO no:Ti“:nyﬁgﬂoogcﬁ:;:&OM
rpaxycoB TpeOyeTcs pas3IuYHOE KOJUYECTBO TEILIOTBL JUIL BOJBI OHO |jarpese oHa umeeT Gonee
0oJIbIIIE, IJIS Maclia MCHBIIIC. HU3KYI0 Temnepartypy.

CnenoBaTenbHO, KoJiu4ecmeo mernsjiomal, Komopoe
Heob6xodumo Ons HazpeeaHuss mena, 3asucum (llI) om poda eewecmea, u3
Kako20 OHO cocmoum (kKak Bbl y3HacTE€ HWXKE, STH CBONCTBA BEIICCTB XapaKTEPU3YET UX
ylieNbHas TEII0EMKOCTD C).

Hrtak, konnu4yecmeo mernsiomsbl Q, Komopoe Heobxodumo Osisi HazpesaHUs
mena (unu ebidesisseMoe NMpu e2o ocmbigaHuu), 3asucum (1) om mMaccbl 3mozo
mesia m, (II) om usmeHeHusi eeco memnepamypsbi At u (Ill) om poda eeujecmasa,
us Komopoao OHO cocmoum c.

3°. Kak u Besikwmii JIPYTroi BUJ SHEPTUHU, KOJIUUYECTBO TEIUIOTHI Q M3MEPSAIOT B JKOYISIX
(JIx), niun B kKuinomkoyisax (kJx).

OI[HaKO U3MCPATHb KOJIMYCCTBO TCIUIOTHI YUYCHBIC CTAJIX 3a0JIr'0 JO TOI'O, KaK B (1)I/ISI/IKC
HNOSABUIIOCH IMOHATHUC SHCPIrUHU. Torna 6BIJIa YCTaHOBJICHA oco6a51 cAuHUIla NJId U3MCPCHUA
KOJIMYECTBA TEIUIOThI — Kanopus (kan) u xunokaropus (kxan). (Karopus — oT nar. cioBa
Kanop — menjo, xHcap).

Kanopus — smo konuuecmeo meniomot, Komopoe Heo0X00umo 0ns k Booa i TEIHe
nazpesanus 1 z 600w1 na 1°C. =

1 xan = 4,19 J[oic ~4,2 Joc. Q lkan
1 xxan = 4190 /Jorc ~4200 []owe ~4,2 x/{xc. A
q@\] Bonpocwbt
1L 1.9mo maxoe koruuecmeo meniomui? K kakomy cnocody usmenenus 6HympeHHell

OHepsuu OmHocsAm 3no Hazeanue?

2. Kax 3as6ucum xonuuecmeo meniomol om uzmeHeHus memnepanmypbul mena?

3. HOVEMy HEJIb35l MOJbKO NO USMEHEHU memnepamypsl meia cydumb O NOJIY4Y4E€HHOM UM
Koauyecmee meniomol?

4. Kak 3a6ucum xonuuecmeo meniomsi om maccwl mena?

5. Onuwiume onvlm, l’lOKCl&’blGClIOWMﬁ, umo KoJjaudecmeo menjiombsl 3aeucum oni poc)a
eeujecmea, U3 Konopoco cocmoum meio.

6. Om -ue2o 3a8ucum Koauyecmeo menjionivl, nepedaHHoe meny npu HaZPQGCZHUU?

7. Kaxumu eduHuuaMu UsmMepAaiom 6HYmMpeHHIO SHEPSUIO U KOJIUYeCcni60 menniomol?

ot g |




Cc= Q/m(tg-tl)
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§ 8. YOENbHASA TEMJIOEMKOCTb

1°. KonumyecTBO TennoTbl, Heob6xoaMMoe ANSA HarpeBaHUs

o o T % Bounua yOerwHol
BewecTtBa Maccom m=1lkz Ha 1 °C, HasbiBaeTcsa YyAeNbHOM ; mernroévoaTu (©)
TennoéMKOCTbIO 3TOro BellecTBa. ; Lhike°C

VY enpHas TEMIOEMKOCTh 3aBUCHUT OT XapaKTepa PaclojIokKEeHUs U IBUKEHHUS MOJIEKYJ B BEILIECTBE.
V enbHast TEMIOEMKOCTh BEIeCTBa 0003HaYaeTCsi OyKBOii ¢ u u3mepsietcs B [owclke*C.

2°. Jlnst marpesanmst 1 kr Boxsl Ha 1°C TpeGyercs kommdectBo TertoTkl, pasHoe 4200 JIx. Ho
ecn Ha 1°C HarpeBaeTcsi 1 Kr Apyroro BemiecTBa, TO TpeOyeTcst U APYroe KOJMYECTBO TEIUIOTHI
(cM. § 7). Hanpumep, ist HarpeBanmst 1 kr cepebpa ua 1°C tpe6yercs 250 JIxk, uto B ~17 pa3

MEHBIIIE.

YaenbHas TennoeMkocTb LmHka 400 [pk/kr-°C. 3To 3HA4UT, YTO AN HarpeBaHusa LuHKa maccon 1
kr Ha 1°C Heo6XO0aMMO KONMYECTBO TemnroThl, paBHoe 400 [k (Npu oxnaxkgeHun 1 Kr LuHKa Ha 1°C
BbIOENUTCA Takoe ke konudectBo TennoTbl — 400 k). Takmm obpas3om, ecnu TemnepaTtypa LMHKa
mMaccoii 1 kr MeHsietcst Ha 1°C, TO OH WM MOrnoLaeT, N BbiAENsieT KOMMYECTBO TEMOThbl, paBHOE
400 Ox.

Ta6nuua Nel.1. YoenbHbie mennoeMKocmu € HeKomophbix eewecms, [xlke-°C

3oromo 130 XKeneso 460 Macrio nod- 1700
Pmyms 140 Cmarib 500 COnHEe4HoE
CsuHey 140 YUyeyH 540 Jled 2100
Ornoeo 230 Fpagpum 750 KepocuH 2100
Cepebpo 250 Cmexro 840 Spup 2350
Medb 400 nabopamopHoe [epeso (Oy6) 2400
HuHk 400 Kupnuy 880 Cnupm 2500
JlamyHb 400 ArnromMuHul 920 Boda 4200

YpenbHas TENNOEMKOCTb MOKa3biBaeT, Ha CKOMbKO MKOYyreW U3MeHsIeTCA BHYTPeHHAsA
3Heprus BewwecTBa Maccoi 1 Kr npyu uaMeHeHun TemnepaTypbi Ha 1°C.
0
3". VYiaenbHas TEIUIOEMKOCTh BEHIECTBA MEHSCTCS MPHU IMEPEXojJe €ro M3 OJHOTO

COCTOSIHUS B IPYTOE€.

. Hanpumep, ynensnas terumoeMkocTsb Boabl — 4200 [owc/ke-°C, a ynenbHas TeIuIoEMKOCTE Jbaa 2100
JDiclke-°C. PTyTh B KUIKOM COCTOSSHUM HMMEET YJEJbHYIO TEIIIOeMKOCTh, paBHyio 138 [Dkike-°C, a B
TBepaoM cocrosuun — 129 [k/kz-°C (npu - 120°C).

4° MiHoraa MCHONb3yeTcsi MOHATUE menioémkocms eeujecmea (Bcero). DTa (hU3MUecKas BEIHMYMHA
obo3Hauvaercst 3aryiaBHOM OykBoi C. OHa OTHOCHTCS KO 6cell Macce BEIIeCTBA M U CBs3aHA C yJIEIbHOU
TEIUIOEMKOCTBIO ¢ TIpocToi popmymnoi: C=cm.

5°. Ewé 0odHa ocobeHHOCmL 80bI: 600a UMeem camyio GOTLULYIO
YOCNbHYI0O MenioémKocms €. YoenbHas menioémMKocms HouGbl
npumeprno 6 5 pa3z meunvuie. Ilosmomy 600a 6 MOpsx U OKeawax, |
Hazpesasch 1emom, noanowaenm 6oavbuloe KOIUUeCmso meniomol, U 6 |
Mecmax, Komopbwvie pacnonodicensbl 60IU3U OONLUUUX 8000EMO8, JEMOM
He Ovieaem OueHb HCAPKO, KAK 6 MeCmax YOANEHHbIX Om 800bl. 3UMOll
6ooa ocmuleaem u omoaem OONbULOE KOAUYECMEO MENombi.
Tlosmomy 3uma 6 smux mecmax meHee Cypoeasl.

Bnazooaps evicokoti mennoemkocmu 600a, 6 omiauuue Om 6030VXd,
MeHee nodeepoicena nepenadam memnepamyp (kaxk cymouHviM, mMax u
CE30HHbIM), YMO OIAONPUSMHO OISl HCUZHU  JCUBOMHBIX U PACMEHUL, PUC.
66.1.

HU3-3a evicokoll mennoemMKocmu 600y WUPOKO UCHOAb3VIOM 6
mexHnuke u beimy. Hanpumep, 6 omonumenvHnvix cucmemax 0omo8, npu
oxnadicoeHuu Oemaneil 60 6pems UX o00pabomkKu HA CMAaHKax, OJis
oxnadcoenust pabomarouwgux osucameneil, meouyune (6 epeaxax) u op.

Puc. 66.1.Boda umeem 6vicokyio
mennoemxocmo (6 10 pas 6orvwyio,
yem oiceneso, u ¢ 3300 paz borvwyio,

uem 6030yx). B couemanuu ¢ évicokotl
MenIonposoOHOCHbIO MO denaem
B800HYI0 Cpedy 00CHAMOYHO
KOM@MOPmMHOU 0151 0OUMAHUSL HCUBBIX
opeanuzmos. Booa — cpeda scusnu.
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1. Ymo nazviearom yOeibHOU MenioemMKoCcmbio geuecmaea’?

2. Umo sensemcs eounuyel yoenvHoOU menioemkocmu eewecmea? Yemy pasua yoenvHas
menioémMKocms 600b1?

3. Yoenvnas mennoemxocmo ceunya pasna 140. Joclke-°C. Ymo smo o3nauaem?

4. Kakas cesazv cywecmayem medtcoy yOerbHOU mMenioéMKOCMbIO 8eulecmaed U UsMeHeHuem
€20 HympeHHel s3HepeuUu?

5. Ilouemy u kak OIU30CMB 8000EMO8 8UsLEM HA MEMNEePAMYpPY 6030YXa U KIUMAM?

6. Ilouemy 600y Ha3b18aIOM KCPEOOU HCUSHUN?

6. [louemy uawe 6ce2o 600a UCNONL3YEMC S 6 CUCTEME OMONIEHUS, 8 CUCEMAX OXAANCOEHUS]
ogucameneti?

§ 9. PACYET KOJIMYECTBA TEMJNOThbI Q, COOBLAEMOIO TENY

NP EFrO HArPEBAHUU UNU BLIAENAEMOIO NMPU EIO Q= cmAt

OXNAXAEHUU

1°. Tenepb Bbl y3HaN, OT KakUX BESIMYUH 3aBUCUT KONMYECTBO TennoTbl Q, 1 KakMmu
eanHuLamMn ero namepaoT. [ns nogcyérta Q HyXHO 3HaTb
= yaeribHYyH TENSIOEMKOCTb BELECTBa C, U3 KOTOPOro M3roToBSIEHO TESO;
= ero maccy m;

= pa3HOCTb MEX[y ero KOHeUHOIA t2 M HauYanbHOI t, TemnepaTypoit At=(t; - t1)%.

Hanpumep, nodcHyumaem, kakoe Kosiu4ecmeo mensiomal roJlyqusa xesesHass demasb maccoll 5 ke
npu HazpesaHuu Ha 600 °c.

YOenbHass mennoeMKocmb erne3a pasHa ¢ = 460 [x/ke °C . Bmo osHayaem, ymo ons HaepesaHusi
xenesa maccoli 1 ke Ha 1 °C mpebyemcs 460 [x. [na HazpesaHus xenesa maccol 5 ke Ha 1 °c
nompebyemcs 8 5 pa3 bonbwee Konudecmeo mennomesl. T. e. 460 [x x5 = 2300 [x. [ns HaepesaHusi
Xenesa maccoli 5 ke Ha 600 °C nompebyemcs euje 8 600 pa3 6ornbwee Konudecmso mennomsl, m. e. 2300
Ik x 600 = 1 380000 x.

Ntak, 4TOoObI nNOAcCYUTaTb KONMM4YeCTBO TennoTbl Q, Heob6xogumoe AnA
HarpeBaHud Tena, HYXXHO yAelsibHYI TeNJIOeMKOCTb C YMHOXWUTb HA Maccy 1efla m u
Ha pa3HocTb (12 - t1) MeXAy KOHeYHOW H HaYarlbHOW TeMrnepaTypou ero.

OTO NpaBuo MOXHO 3anncaTb B BUae oopMyIibl:

I Q= Cm(tz - t]_) [31] |

YuutbiBasa, 4to npu HarpesaHun (tz - t1)>0 - BenuUMHa nonoxuTernbHas, a npwu
oxnaxgeHun (tz - t1)< 0 - oTpuuartenbHas, dopmyny [3.1] MOXHO MPUMEHATL Kak B TOM,
Tak u B gpyrom cnyydaax. [lpu 3TtoM nonyyeHHas Tennota 6ygeT BenMYUHON
NOSIOXUTENBHOW, @ OTAAHHAA TensnoTa BefIMYMHOM — OTpULaTENBHOMN.

2°. NMpumep pacuéTa. B xenesHbil koten maccoit 10 kr HanuTo 20 Kr Bofbl. Kakoe KonniecTso TennoThl
HY>XKHO nepefarb KoTny, YToObl HAarpeTb ero BMECTe ¢ HanuTom B Hero Bogow ot 10 go 100 °c?

O6a Tena — n koTen, n Boga — OyayT HarpeBaTbCca BMecTe. Mexay HUMM NponcxoguT TENNO0OMEH, 1 1xX
TemrnepaTypbl MOXHO CYUTaTb OAMHAKOBbIMU. [10STOMY M KOTEN, U BOAA HarpeBalTCH Ha OOHO U TO Xe
ymcno rpagycos: 100 °C - 10 °C = 90 °C. Ho konuuecTsa TenmnoTkl, Nofy4eHHbIe KOTMOM 1 BOMOW, He ByayT
OAMHaKOBbIMU, T. K. UX Macchbl 1 yaenbHble TENNOEMKOCTU PasfiuyHbI.

KonuyecTtBO TennoTbl, NOMy4YeHHOe Xenes3HbIM KOTIIOM, PaBHO:

Q,= CuMydtz - 1) = 460 Ix/kr °C x 10 kr. 90 °C =414 000 [ ~ 400 k[Ix.

KonuyecTtBo TennoTbl, NONy4YeHHOEe BOOOM, PaBHO:

Qo= CoM(ts - t1) = 4200 Ox/kr °C x 20 kr. 90 °C = 7 560 000 [ ~ 7 600 k.

Ha HarpeBaHue U xenesHoro KoTna, 1 BoAbl U3pacxogoBaHO KONMUYECTBO TENMOThI

Q = Qx + Qg=400 k[x + 7 600 kx = 8000 kIx.

! MockonbKy B hOPMyITBI BXOIHT TONBKO Pa3HOCTB TEMIIEPATYP, TO GE3PasIMIHO, YTO HCIOIB30BATH — IIKAITY
Kensuna wmn Lenscus: T, — Ti=(t; - ty).
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o) Bonpocwn

1. Ymo HydcHo 3nams, umodbl HOOCUUMAMb KOIUYECHEO Menjiomvl, NOJIYYeHHOe MeNoM Npu
Hazpesanuu?
2. ObvacHume HA KOHKPEMHbIX NpumMepax, Kak HOOCUUMBIEAIOM KOAUYeCmEo Mmeniomel,
co0bWeHHoe meny npu e20 Hazpesanull Ul 8bl0eNI0Ujeecs npu e20 OXAAACOEHU.
3. Kaxk 3anucvieaiom ¢hopmyny 0111 noocuema Koaiu4ecmea meniomol?
e Ynpaxnenue
1. VienbHas TermnoeMkocTs amomuans pasua 920 Jix/kr °C. Urto 510 03HauaeT?
2. Kakas u3 miectu KMJIKOCTEH, YKa3aHHBIX B TAOJUIlE YAEIbHBIX TEIJIOEMKOCTEH C, ObIcTpee
HarpeBaeTcs P OJIMHAKOBBIX YCIOBHIX HarpeBanus? [louemy?
3. Tlouemy B kadectBe oxuamurens (Hampumep, MPU OXJIAKICHUU JIBUTATENS BHYTPEHHETO
CrOpaHusi) U3 BCEX KHUIKOCTEH BBITOHEE BCErO MPUMEHSTH BOIY?
4. PaccumMTaiiTe KOJIMYECTBO TEIJIOTHI, HEOOXOAMMOE JJisi HAarpeBaHUs. a) YYT'YHHOTO YTIOra
Maccoii 1,5 xr na 200 °C, 0) amomuHKEeBOH J10kKH Maccoi 50 r ot 20 g0 90 oc, B) KUPITUYHOW TEYU
maccoii 2 T ot 10 0 60°C.

AQc=gqm
8§ 10. QHEPIrna TOMMMUBA. YOEJIbHAA TEMJNIOTA CTOPAHUA \“ :

TOMJNUBA '
0
1", Temnora MOET BBLACTATHCS WM TOTJIOMATHCS NPU XUMUUECKUX PeaKYUSIX.

BaMm wu3BecTHO, YTO MOJIEKYJIbl COCTOST M3
' Y Mpu ropeHnm yrnepona C oH coeamHsieTcs ¢

aroMoB. Hampumep, MojieKkyiaa BOABI COCTOUT W3 kucrnopogom O, 1 obpasyeT yrnekucnoiii ras CO..
OJHOTO aToMa KHUCJIOpoJa M JBYX aTOMOB Mpv 3TOM BblAENAeTCcs Tensno:

Bogopona. Mouekyany MOXHO pas3AeiluTb Ha O - _)0 ié}

atoMbl. Takoe JerneHue MOJIEKYJbl Ha3bIBAKOT
o o 0, CO, mennoma
XUMHAYECKOM  peakuuer  pasnoxeHus. s

a3[CIICHUsI MOJIEKYIbl Ha aTOMbl  HYXXHO
p Y YK kucnopogom O, n obpasyetcs sBoga H,O. MNpu

[IPCOJOJICTL CHIIBL NPUTSDKCHIA aTOMOB,  COBCP- 3TOM BblaensieTcs 6onbLUoe KONMYeCTBO Tenna:
IINTH pa60Ty, 4 3HA4YuT, U 3aTpaTUThL SHCEPTUIO. .

OnpITHl  MOKa3bIBAOT, YTO TMPU COCAUHEHUU
aTOMOB B MOIIGKYIIY JHEprusi, Hao0OOpOT, BbIIE- . —>' ‘ g?j?
JSIETCsl B TOM )K€ KOJIM4YecTBe, puc. 67.1. H, 0,

2°. MOXHO MpMBECTU Takoe CpaBHEHWE: Mexay H,0 mennoma
3emnen u Bcemy Tenamu  CyllecTBYWOT cunbl | Puc. 67.1. Peaxyuu 2opernus J/ZﬂePO@a u 6000pooa —
rpaBUTALIMOHHOTO  NpuUTsbkeHus.  loaTomy, Korga 9K30MeEPMUUECKUE PEaKYUU, CONPOBONCOAIOUUEC]
nogHMMalT Teno, ygands ero oT  3emnu, TO gbloeneHuem menua.
3aTpauMBaloT SHEPrUI0 U COBEPLLAIOT PaboTy — TEno «BbITAMMBAIOT M3 NOTEHLMANBHON AMbI» (CM. puc. 20 Ha
cmp. 29 Moco6usa 7 kn.). Ho ecnu Teno nagaet k 3emrie, To OHO CaMO MOXET COBepLUAaTh MonesHyo paboTty
(Hanpumep, aTo AenaeT MONoT 3abuBaloLLMIA CBalD).

3". Ha sBneHuuW BBIJCICHUS SHEPTUU NPU COCOUHEHHH aTOMOB B MOJIEKYITy M OCHOBAaHO
UCII0JIb30BaHue TOIIMBA. OOBIYHOE TOILIHBO (y2oab, Heghmb, beH3un u Op.) COACPKUT yriepon C.
[Ipu ropeHHH aTOMbl YTIEpoJa COSAMHSIOTCS C aTOMaMHU KHCJIOPOJa, KOTOPBIM COAEPKHUTCS B
Bo3ayxe. Kaxxaplii aToM yriepona coeluHSETCs ¢ IByMs aroMamu kKuciopoaa. O6pazoBaBiiasics
IpU 3TOM MOJIEKYJIa — 3TO MOJIEKyJa OKcuaa yriepona (yriekucioro rasza CO,). Ilpu cropanuu
Bozioposa (H,) obpasyercst oObuHast Bojaa (H,0) (cM. puc. 67.1, a maxoce cmp. 36-37 Tlocooust 7
KJ1.). B pe3ynbTare 3TUX peakiiuii BbIACISICTCS SHEPTUs B BUJIE TEIUIA.

Xumuueckue  peaxyuu, CcOnposgodcoarwjuecs  vloeleHueM  meniomsl,  Ha3bIBAIOTCS
akzomepmuseckumu  peakyusmu (B TPOTHBOIOJIOXKHOCTb  9HOOMEPMUUECKUM — PEaKyusim,
CONPOBOAHCOAIWUMCSL NO2TOUeHUEeM Mena)”.

Mpu ropeHnn Bogopona H, oH coeauHAeTCs C

2 3/1eCh HCIIOMB3YIOTCS PUCTABKH 9K30..., 9H00... (OT Tped. ex0 — napyaicy, eue; endon — erympb).
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4°, CymiecTByIiOT pasiIHYHBIC BHIBI TOIUIHBA, KOTOPHIC TMOSBHINCH HA 3eMIie B Pe3y/IbTaTe
sueprun Comnuia, puc. 68.1.

Puc. 68.1. Tonmuso, komopsim mbl nonvzyemcs — yeons (a), mopg (6), oposa (8), 6ensun (), 2az (0), codepacum
HAKONJICHHOE 6 MEYCHUE MHO2UX MULIUOHOE Iem coaneyroe menao. [osmomy Connye — 0CHOBHOU UCTOYHUK DHEP2ULL.
HpI/I pacucCTe pas3IMYHLIX TCIUIOBBIX 3HCPrOyCTAHOBOK HWHIKCHCDPY HCO6XOI[I/IMO TOYHO 3HATh,
KaKO€ KOJIMYECTBO TCIIJIOTBI MOXKET BBIACIUTH CXKUIacMO€ TOIIJIMBO. A JJIs1 3TOr0 HaJO0 ONBITHBIM
MyTeM HaI/ITI/I KaKOC KOJIMYCCTBO TCIJIOTBHI BBIACIUTCA IMPHU CFOpaHHI/I OJUHAKOBOT'O KOJIMYECTBA
PAa3HBIX BUAOB TOIIJIMBA.

Konuuecmeo menjiomaul, ebldeJmlomeeC}l npu
ROJIHOM c2opaHuu monjauea maccoiu 1 Ke,
Ha3bl6al0M  YOC/IbHOU MENJIOMOU C2OpaAHUsL
2mozo monjiueda.

VYiaenpHYH0 ~— TEIUIOTY  CrOpaHWs  TOILUIMBA

00603Ha4aroT OyKBO# (| U M3MEPSIIOT B [K/KT. '

VY nenbHyro TEIJIOTY CropaHus TONIUBA Puc. 69.1. Tax evlensaoam cospemenHble
ompefessioT Ha ombite, puc. 69.1. Pe3yabrarhl | npubopel Ons onpedenenus yoenvHol meniomol
OTIBITHBIX JIAHHBIX TIPHBE/ICHBI B TAOIHILE. C2opaHust meepobvix U JHCUOKUX BUO08 MONIUBA.

Tabnuua Ne2.1. 3HavyeHus yaenbHON TeNNOTbl CFOpaHUst HEKOTOPbLIX TOMMKMB (, IDK/Kr.

[posa cyxue 1,0. 10 LpesecHnbll yeonb | 3,4. 10’
Topgh 1,4.10 lpupodHbil 2a3 4,4.10'
Bypeiii y2ons nodmockosHbiil| 1,3.10" | Hegpmb 4,410’
KameHHbIU yeorb 3,0.10" | BeHauH 4,6.10'
Criupm 2:7.10' KepocuH 4,6.10
Kokc 2,9.10

, | Bodopod 12 10’
AHmpauyum 3,0.10

7
W3 tabmuibel BUAHO, YTO, HAmpWMep, yAelbHas TeruioTa cropanus ( topda paBHa 1,410

. 7
JX/Kr. DTO 3HAYUT, YTO IPU MOJHOM cropaHuu Topda maccoit. 1 kr Beinensercs 1,4- 10° Ix.

TeHJ'IOTy, BBIACIIAIOIYIOCSA WM ITOTJIOIIAIOIIYIOCSI TPH XAMIYCCKOM p€aknry, HHOrJa Ha3bIBaro XUMUYecKou
Hepauel.

5°. YToGBI MOACYMTAT KOTMYECTBO TeruioThl (3Heprin) AQcs, BBIICTHBIICECS NPH MOIHOM
CrOpaHUM TOIUIMBA JIIOOOW Macchl M, HY)KHO €ro YAEIbHYIO TEIUIOTY CrOpaHHs (| yMHOXXHTh Ha
Maccy CrOpEeBLIETO TOILINBA:

| AQe=qm. [4.1] |
0 .
6 . Ber 3HACTC, YTO BHYTPCHHAA SHCPrUdA B BUJAC TCIUIOTHI NCPCHAACTCA om copiaveco meia K

Puc. 70.1. Tlpu 2openuu monausa 6 kawecmee 20pade20 Meld, NEpedaiowez0 C60I0 GHYMPEHHION JHEP2Ulo,
paccmampueaemcst naams. Imo modzcem 6vims naams nodxcapa (a), kocmpa (6), 2a3060i 20peaxu CRUYKU HA Gauiell
kyxue (8), ceeuu (2), cnupmosexu (0). Bvicokas memnepamypa niameHu NOOOEPIHCUBACMC 34 CHEm C2OPAHUSL
monusa.
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xonoonomy. Tlpu cropaHuu 2opavum menom sBIseTCs IiaMs (BeliecTBa B 00JAaCTH TOpEHHs) U

IPOAYKTHI cropanusi, puc. 70.1.

7°. OHepeausi czopaHuss monnuea 3mo npuMmep ewé o0OHOU Pa3HO8UOHOCMU 6HYMPEHHel 3Hepeuu —
xumuyeckolr’. 06 smoli pasHo8uUOHOCMU 3HepauU, Ha3bisaeMol 8HYMPUMOEKYIISIPHOU, yXXe YMoMUHanoch
g nn. 2° - 4° §2. OHa ebiceoboxdaemcs 8 ude menna. XUBOMHbIE U YEIO8EK MAaKXE «CXU2aromy» Ce0H
nuwy 8 Kucsiopode, rosy4asi CmoJibKO Xe mera, Kak eciu bbl my Xe nuwy cxuaasu e rneyu u Hazpesasnu
800y. Takue 3KcrepuMeHmbl cucmeMamu4yecku MPoBOoOUSIUCH Ha XUBOMHbIX U Yerioeeke. Pe3ynbmamebl
rokasasnu, 4mo ebidenisemMasl XU8OMHbIMU mMerjoma coanacyemcs ¢ menaomod, roy4YeHHoU mnpu
cXXu2aHuUuU, ¢ moyHocmato 00 1%.

PaboTtas, Mbl pacTpayMBaem CBOK BHYTPEHHIOK 3HEPruto, KOTOPYH 3aTeM MOMOoSiHAeM, ynoTpebnsas
nuLLy, nornouwiaa TeM caMbIM COAEPXKaLLyoCa B HEW BHYTPEHHIOK 3HEPruIo. VICTOpNYECKU CrOXMMOCh Tak,
YTO cofepKalleecs B MNuLLe KONMYECTBO 3HEPrUM OLEHUBAETCSH He B JXKOYNAX, a B APYrnx 3HepreTudecknx
egvHULax — kanopusix (HanomHum, 4to 1 kanopus = 4,18 [x). Tak, OQHO 1 TO e KONMYECTBO BHYTPEHHEN
aHeprumn 200 kan = 836 [k cogepxaT TakMe KonuyecTtsa NpoaykToB, puc. 71.1.
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| Puc. 71.1. Macca pasnuunvix nuugegvix npodykmos, coomgemcmayiowas snepeoémxkocmu 200 xan = 836 Joc. |

Ha ynakoBKkax nNpoayKTOB UX dHepreTnyeckas LeHHOCTb YKasblBaeTCs B Karopusix.
Ionw Bpsee — 0CHOBONONONCHUK 300P06020 00PA3A HCUZHU U PAYUOHATLHOL0 NUMAHUA, 6CI0 NUWY OCLUNl HA Mpu
Kame2opuu’ Nojie3Has, HeumpanbHas u 6pPeoHds.
Ionesnan nuwa: ceedxcue QPyKmol, 060U, 3€]€Hb, CEENCULL BBIICAMbIL COK, CYXODPYKMbL, Opexu — 6ce
«arcusvie», He npouteduiue 0o6padbomy npooyKmul.
Heiimpansubie npodykmul — nuwya, npoweouias mepmudeckyio oopabomxy: Kpynul, Cynbvl, 6apeHoe MAco U m.o.
Bpeonvte npodykmut — nuwa, cooepircawyas XUMULecKue 8eujeCmed: YUuncol, 2a3upo8anible HANUmKU, aiKo2oib,
JHCEBAMENbHASL PE3UHKA, CLAOOCHU U3 CAXApd, KONYEHOCMU, CONEHOCMU, JICAPEHAs. NUd U M.o.
Ions bpsee ymeepocoan, 4mo none3Hou nuul 8 payuoHe Kaxcoo2o uenogexa 0onicHo ovims He menee 60-70 %,.
Ocmasuwuecsi 30% mooicHo ucnonvzoeams 051 ynompedieHus Helimpanbhol nuwu. Bpeouvie dce npodykmul 6000ue

HYJHCHO UCKJIIOYUNb U3 payuoHd.
?

Q- .
@ B
X, onpocul

1. Ymo maxoe yoenvhas menioma ceopanus monauea?

2. B kaxux eouHuyax uzmepsiom yo0eibHyo menjiomy c2opaHus moniuea?

3. YUmo osnauaem gvipasicenue <yoenvras menioma ceopanus moniusa pasta 1,4- 107 Iic [ke»?

4. Kax ebiuucasom Koauiecmeo meniomsl, gbloensemoe npu ccOpanuu monauea?

5. Kax ucnonvzyemcs sHepeusi, NOAYYAIOWAACS NPU CHCUSAHUU PA3TUYHBIX 610068 monausa? Umo
9mo 3a dHepeus?

® B Gyaymem Bbl MO3HAKOMHTECH M C APYIHMH PA3HOBHIHOCTSMH BHYTPCHHEH BHYTPHMOJCKY/ISAPHOH SHEPIUH —
ATOMHOM U AJEPHON, KOTOPbIE MHOIOKPATHO MPEBBIIAIOT XUMUUECKYIO YHEPTUIO.
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6. Kaxum obpasom uenogex nononHsem pacxoo ceoell sHympennell snepeuu? Hasosume épeonvie
07151 300P08bs. NPOOYKMbL.

W YopaxkHenue
53

1. B Tabmuue Ne2.1l mpoTuB ciioBa «HE(TH» CTOUT YHUCIIO
4,4-107. Yro oHOo o3Hadaer? Kakoe HaumMeHOBaHUME HAIO
MOCTAaBUThH IIPH ITOM UHUCIIE?

2. KunorpaMM Kakoro TOIUIMBA — CYXHX JAPOB WIH Oyporo

YISl — B OJJUHAKOBBIX YCJIOBHUSX MOXKET BBIJCIUTH MPH CrOPAHUH : -
Ooublee KOIMYECTBO TEIUIOTh? OTBET 000OCHYIITE. e AV
3. Kakoe KOJIM4eCTBO TEIUIOTHI BBIICISETCS TIPH ITOJTHOM Ha mennoeoli
cropanuu 15 xr apeecHoro yris? 200 r cupra? anekmpocmaHyuu (T3L))
4. CKOJIBKO TEIUIOTHI BBIICIUTCS MIPH ITOJTHOM CrOPaHHU AHepausi monnuea
KEPOCHHA, 00BEM KOTOPOro paBeH 2 J1, a mioTHocTh 800 Kr/m>? npespawaemcsi 8
5. Ilpu mosiHOM cropaHud Cyxux IpoB Bbiaenmiaocs 50000 3/1eKMpuUYecKyro
k/x sueprun. Kakas macca apoB cropesna? 3Hepauro

a) Hegbmb — rpuUPoOOHasi MacrsiHUcmasi 2oproyasi
XKuOKkocmb. Ce200Hs1 3mo 00HO U3 8aXKHelWux
rosie3HbIx uckonaembix. 6) 2oproyull crnaHey —

rone3Hoe uckonaemoe, Ucrosib3yemoe 8
Kayecmee morsnusa.
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§11. 3AKOH COXPAHEHUA U NMPEBPALLEHUA SHEPTUU B

MEXAHUYECKUX U TEMNOBbIX MPOLIECCAX

1°. Emg B 7 ximacce Bbl Y3HQJIA, YTO CYIIECTBYET IBE
Pa3HOBUIHOCTU MeEXAHUYECKOlU SHEPTMM — KHUHETHYECKas
E, n norenuuanbHas £,, KOTOpbIE MOTYT MIEPEXOAUTH APYT
B JIpyra, HO IIOJIHAsl MEXaHUYECKasl DHEPIUs, paBHas CyMMe
KMHETUYECKON U NMOTECHLUAIBHON DHEPrUU TEJa, OCTAETCA

Puc. 71.1. [lonnas
MexXanuuecKkas IHepaeus,
PABHAsL CyMMe KUHEeMUYecKoU
U NOMEHYUATIbHOU dHep2UU
meaa, ocmaémcs

HOCTOSIHHOM:

E=E.+ E, (=const npu oTCyTCTBHHU TPCHU).
B aTOoM 3akimodaercs CyTh 3aKOHa COXpaHEHUs SHEPTUU
UL MexaHu4yecKux IPOILECCOB.

NOCMOSIHHOUL 8
UOeAnU3UPOBAHHOM CyyYae —
ecu He 0eticmeyIont CUbl
mpenus (cm. §2, n. 1°):
E=E . +E,

OnHako Tak MOYKHO

cyurarb JIMIIb 6 u()eaﬂLL?MPOGCIHHOM CclIydyac — cCliia

JeMCTBUEM CHJI TPEHUST MOXHO MpeHeOpeyb.

Bo MHOrux ciydasx 3TO MOXHO cjaenarb. Hampumep, mpu
PaccMOTpPEeHHUH IBIKEHUS IOAOPOIIEHHOTo Tena, puc. 11.1.

2°. B aTOM rony BBl y3HAJH, YTO B peaibHOM Mupe
JIe710 0OCTOMT CIIOXKHEE.

CymiecTByeT emé OJMH BUJA SHEPTUU — GHYMPEHHSI.

Puc. 72.1. Omxnonénnviii om nonodxcenus
DABHOBeECUs MAMHUK, COelIA8 HEKOMOPOe YUCTO
Konebanuil, ocmanasiusaemcs. E2o mexanuueckas
9Hepeus nepexodum 6o eHympenuioi: E — U.

sHeprus U. Mexannueckast s3Heprusi £ 06b1uHo CTPEMUTCA
nepeiitu Bo BHyTpeHHIOW E—U, puc. 72.1. B sTux
clIy4asx  TOBOpPAT, YTO  MEXaHUYeCKas  JHEPrus
«TepsAeTCA», XOTSA HTO IIPOCTO IMEPEXO] DHEPrUH U3
OJHOrO BHJA B JpPYroW. MeXaHU4yeckas »HHeprus £

Puc. 73.1. Ilpu svicmpene
BHYMPEHHSAS IHEp2Us NOpoxa
nepexooum 6 KUHemu4ecKyio

anepeuro nyau (U—E).

o
Puc. 74.1. Bo3oyx s
KOMHame Haz2pesaemcesi om
eopsiuent newu.. Q,— Q,.

yMEHbIIAeTCs, a BHyTpeHHssi U yBelIUYMBaeTCs Ha BEJIMYUHY
«motepb». Ilpu 3TOM TEMIIEparypa Tejla W OKPYKAKOLIEH Cpelbl
TOBBIIIACTCH.

OnHako, npu onpedenénHvlX yCci08usx BHYTPEHHSS SHEPTUS MOMKET
nepexoauts B Mexanudeckylo U—FE, puc. 73.1. B stux ciydasx
BHYTpeHHsisi »Heprusi U yMeHbIIaeTcs Ha BEIUYMHY YBEJIMYEHUS
MEXaHWYEeCKON sHepruum FE, Tak 4yro mnojHas sHeprus E  Bcerna
COXpaHsETCA:

E= E+U. (=const Bcerma)

To xe camoe Tpoucxomut mnpu B3Ere pakersl (puc. 27.1, §82) u B AOpyrux
MOOOHBIX CITyJasX.

3°. MexaHuyeckas U 6HYMPEHHSS 3SHepauu Mo2ym repexodums om
00Ho20 mena K OpyeoMmy. KuHemudeckasi sHepausi mekyuleli 800kl
rnepedaemcs, Harpumep, Korecam mypbuHbl, a sHepausi 08LXyu,e20csl sempa
— KpbIbsIM 8empsiHO20 08u2ameris.

lMepexod eHympeHHel 3sHepeuu om 00HO20 mena K OpysoMy Mbl
Habmodanu npu mennonepedadye, Koe0a 8HYMPEHHSS 3Hepausi 0m 00HO20
mena (Hanpumep, Hazpemol rneyu) nepedasanacb Opy2oMy mesy (8030yxy
KOMHamel), puc.74.1.

Cwmewiugasi 20psiHyto U XOroOHyt0 800y, MOXHO ybedumsbcs (ecrnu Mbl He
donycmum nepexoda mennomsl K OpyeuM, mpembuM mefam), 4Ymo
Konuyecmeo mennomsi, omodaHHoe 2opsideli eodol Q.ns, 6cezda pasHO
Konu4yecmey mensomel, Mofy4YeHHOMY X0r100HoU

80000 Q0;. 3HAYUM, CKOMBLKO 8HympeHHel 3Hepauu (8 0aHHOM rpumepe 8
¢gopme mennomsi) omdaém 00HO mesio, CMOJILKO Xe roflydaem U emopoe,
m. e. 3Ha4YeHUe 8HymMpeHHel 3HepeuU CoXpaHUIoch npu nepexode om o0HO20
merna K apyaOMy: Qnon: - Qomd-

OHepausi He MoXxem 0s.8UMbLCS Y mesa, eciiu OHO He rof1y4usio ee om
Opyzoeo mena. OHepausi mekyuweli 800bl U eempa Mosy4yaemcs, Kak Mbl
3HaeM, 3a cyem sHepauu CornHya; nomeHyuanbHasi 3Hepeusi e3remesuwel
88EPX pakembl — 3a CYem SHepeuu U3pPacxo0oB8aHHO20 MpuU ee 3arnycke
moninuea.

lMepexod eHympeHHel 3Hepauu, [rofy4YeHHOU 3a Cc4ém SHepeuu
podyKmMoe numaxusi, 8 MEXaHUYECKYI0 SHEeP2Uk0 Npoucxooum y XUOMHbLIX U
yeriogeka rnpu ux dsuxeHuu, puc. 75.1.
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Puc. 75.1. Buympenuss

IHEpaUs IAHU B0 8PeMSs
NPBIJICKA NPE6PALYAenics 6
mexanuveckyro: U— E.




4°, JInms B XIX BHYTPEHHIOIO SHEPTHIO B (POPME CTEIUIOTHI» MPUHSIIN B TIOJTHOMPABHBIE YWICHBI
«@Heprerudeckoro OparctBa». Ho, NOOMBIIMCH MpU3HAHHWSA, OHA MOTAHYJAa 32 COOOW M Jpyrue
(bopMBI, TaKKe, KaK 91eKmMpUiecKas sHepeus, XuMuieckas sHepeus U T. .

YcranoBneHHass A. DHHIITEHHOM SKBHBAJIEHTHOCTh MAacChl M SHEPIMU CBs3ajla MEXIy c000i
3aKOH COXpPaHeHHUsI Macchl (BaXKHCUIIMH 3aKOH BCC XUMHH) U 3aKOH COXPAHEHHsI IHEPTUHU
(OCHOBHOHM 3aKOH KIJIACCUYECKOW (DM3MKH) B €IWHBIH 3aKOH COXPAHEHHs] YHEPrUH C YIETOM
BHYTpeHHeH 3Heprun noxos Ug. B Oyayiiem Bbl MO3HAKOMHUTECH C 3THM MOIpOOHEE.

bonee cnoxHble ONBITHI MOKA3bIBAIOT, YTO IMOJIHAS dHeprus £ coxpansercs i 6cex NPYTUxX
M3BECTHBIX BUJOB AHEPruu. OrpoMHOE KOJIMYECTBO MOJIO0OHBIX ONBITOB M HAOIIOJCHUN TPUBEIH K
OTKPBITHIO OJHOIO M3 OCHOBHBIX 3aKOHOB IPUPOJBI — 3aKOHY COXPAaHEHUS M IpPeBPALLCHUsA
JHEePIruH, KOTOPBIM YCTaHABIMUBACT CIEAYIOLICE.

Bo Bcex siBneHusax npupoabl, SHeprua He ncyesaet U He Co3naeTCAH. OHa Tonbko
npeBpawjaertcqd n3 ogHoro suga B ,CI,PYFOVI Ui nepexoauT OoT ogHOIro Tesia K .quromy.

OTOT 3aKOH JAEUCTBYET KaK B HEXHUBOM, TaK U B KUBOU IPUPOJE U SIBISAETCSI OCHOBOW MHOT'MX
HAaYYHBIX UCCIICAOBAHUUN U MHKXCHCPHBIX PACUCTOB.

B ecTecTBO3HAHMU U B TEXHUKE 3TOT 3aKOH 3aIMCHIBACTCS B BUAE (OPMYI, KOTOpPBIE B Pa3HBIX
Cllydasix MMEIOT Pa3iM4HbIA BUJ (M3-32 MHOTOOOpa3usi BUAOB SHEPIHMU M KOHKPETHBIX 3ajad), HO
BBIPAKAIOT, KOHEYHO, OJIHO U TO K€ CBOWCTBO MPUPOJIBI.

Tak uaest coxpaHeHUs! PHEPTUH U3 Y3KOM MEXaHUYECKOI cXeMbl repepocia B OO TPUHIHIL.

5°. TIpHHSITO CUNTATH, YTO YECTH CTPOTOil (POPMYITHPOBKH
U CTPOTOTO  JIOKA3aTeNbCTBAa  KJIACCHUYECKOTO  3AKOHA
coxpaneHus IHepeuu  TPUHAIJICKAT, TPEKIEC BCEro,
Maiuepy, /Iocoynro v I'envmeonvyy B X1X Beke. '

Ho mMHOruM 1 MHOTUM Y4YCHBIM HAUIC)KUT BO3JAaTh YCCTh ) l N
U TIPUHECTH OJ1aroAapHOCTh 38 OTKPBITHE ATOr0 BaKHEHILIEro 4
3aKOHa IIPUPOIHIL. H. icoyno |[. Tenvmeonvy

Tak, Bemukuii pycckmii yuénblii Muxaiino Jlomonocos | 1814-1878 || 1818-1889 || 1821-1894

eme B 1748 r cymen BmepBble YETKO M CTPOrO BBICKA3aTh U CHPOPMYIHPOBATH 3aMedaTENbHYIO,
(byHIaMEHTAIbHYIO MBICITh O €IMHCTBE 3aKOHOB COXpaHEHMs IBMKEHUs U MaTtepuu. OH nucait:
« ... 8Ce U3MEeHeHUsl, cosepuiaroujuecsi 8 npupode, NPoucxoosim makum
06pa3oM, YMO CKOJILKO K 4YeMy U npubasusiocb, CMOJILKO Xe
omHumaemcsi y dpy2o20. Tak, CKOJIbko K OOHOMY meny npubasusioch
eewjecmea, CMoOJIbKO e OMHuMaemcsi y Opy2020 ... dmom 3aKOH
sAesidsemcss HacmoJibKO BCGOGLHUM, Ymo rnpocmupaemcs U Ha ripasursia
deuXXeHusi, mesio, e036yxdaroujee MOSIYKOM K O8UXEHUK Opyzoe,
CMOJILKO Xe mepsiem ce0e20 O8UXXEHUS, CKOJIbKO omdaem om cebsi |I. Jlononocos
3moz2o deuxxeHusi Opy20My meny». 1711-1765

s JIoMoHOCOBa, Kak M s (U3MKa HAIIMX JHEH, BETUKUE 3aKOHbI COXPAHEHUs BEILECTBa U
COXpaHEHMsI SHEPrUH ObUIH €IMHBIM OOIIKUM 3aKOHOM IPUPOJIBL.

6°. B cBoe BpeMs H300pDETEHHE METOAOB IONyYCHHS | A = pSAX
MEXaHHYEeCKOW pabOThl 3a CYET TEIUIOTBHI — CO30AHUE MENJIOGbIX U1+AUp S
Osueamenel — SIBAJIOCH HA4YallOM HOBOM OIOXH B HCTOPHU A I:_ng
LMBUJIA3AIIHN.

Pa3gen dusmku, U3yvaromunil CBA3M MEXIy MEXaHHYCCKOW U
TEIJIOBOW SHEPTUSMH, CTall Ha3bIBaTbCS MepMOoOuHamuxou. B D [Q=AU+A [6.1]|
JaNbHEWIIeM CBOEM pa3BUTHH TEPMOJMHAMHUKA CTala HAYKOW,

I/ICCJ'ICIIYIOH.Ieﬁ CBA3U MCKIY TEIUIOBOM M BCEMH ApYruMu BUAaMUu

DHEPTUU — XUMHUYECKOH, SJCKTPUUCCKOM, SHEPIUU M3IyUYCHUN U Puc. 76.1. [lodsedennoe menno Q
UOEém Ha ysenuueHue HympenHel
T. I suepeuu AU paboueeo mena 6
B mepmoouHamuke 00BIYHO PaccMaTpUBAKOTC | yyaundpe u cosepuiene patom
MaKpOCKOIIMYECKHE HEMOJBUKHBIC Tena (CUcTeMbl Tei). B aTux npomue énewnux cun A
CllyyasiXx 3aKOH COXpAaHEHHS U TPEBPALCHHUsS SHEPruu YIA0O0HO |-e Ha4Yano TepMOANHAMUKN.
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chopMyYITHPOBATH yiKe 3HAKOMBIM BaM 06paszoM (cu. 1. 8°, 3ameuanue, §3):

Konuyecmeo mennomsi Q, nony4yeHHoe mesnom (cucmemoli) pacxodyemcsi Ha U3MeHeHue
eHympeHHel a3Hepauu AU u Ha pabomy npomue eHewHuUx cus A:
Q =AU +A [6.1].

B Takoii hopMynupoBKe OH Ha3bIBACTCS NEPELIM HAUA10M (3aKOHOM) MePMOOUHAMUKIL.

B HEM yuuTBIBaeTCs, 4TO CyLIECTBYIOT J1B€ (DOPMBI Mepeayd SHEpruu — paboTa U TEIIoTa, a
TaKXe TO, YTO B TEOPUH TEIUIOBBIX JABHUraTese ynoOHO paccMaTpuBaTh cooduaemoe Temy Temio Q
¥ COBEpIIAEMYIO TE€JIOM paboTy A IPOTHB BHEUIHHUX CHUIL.

Hanpuwmep, ecnu k ra3y, 3aKiIioueHHOMY B 0ObEME IO/ TOPIIHEM, MOABOIUTCS HEKOTOPOE
KOJIMYECTBO TEIUIOTHl Q, TO OHO MOKET OBITh N3PACX00BAaHO Ha MOBBIIIEHUE TEMIIEpaTyphl rasa, T.
€. Ha yBeJIMYeHHe ero BHyTpeHHel snepruu AU u Ha paboTy A NpPOTUB CHUIIBI BHELTHETO JIABJICHUS
IpU epeMeIeHIH nopins, puc.76.1.

37ech 01 UBMEHEHUEM BHYTpeHHeH sHeprun AU nozapa3zymeBaeTcs BEIMUMHA, paBHAs
AU= Uz - Ul,

rae U; — HavanbHas BHYTpEeHHsS dHeprus Tena, U — KoHeuHas ([oclie Toro, Kak e M3MEHWIIN).

Bonpocwn

%
1. Ilpuseoume npumepsvi npespawjeHuss MexaHuyecKou ﬂ
9HepaUU 80 GHYMPEHHIOIO U BHYMPEHHEU 8 MEXAHUUECKYIO. .
2. [Ipusedume npumepwvl nepexooa mexanuieckou dHepeuu

om 00HO20 mena K Opy2omy.
3. Kakoui onwvlm nokaszvleaem, umo HpuU nepexooe
BHYmMpeHHell SHep2uU om 00H020 meia K OpY2oMYy ee 3HAYeHue

Puc. 77.1. Ilpu cnycke c eopul
usMeHsemcs mexanuyeckas snepeus -
nomenyuanvras snepeus k,

CO)CpaHﬂemC}l? YyMeHvUtaemcs, kunemuyveckas E, —
4. B yem cocmoum 3aKOH COXpAHeHUsl IHeP2UU? yeenuuusaemes. Ha 2opusonmansiom

5. Kakoe 3nauenue umeem 3aKOH COXpaHeHus dHepeuu ¢ | YIAcmKe NOMEHYUANbRAL SHEpeUs He
) U3meHAemcs, d KUHemu4ecKas
HayKe u mexHuke'

yovisaem. Imo npoucxooum uz-3a
6. Kax Hazvieaemcs HayKka, ucciedyioujas cessu mexncoy IMDeHUS: HAZDEBAIOMCS NONO3bA CaHetl

Meno8ol U 8cemu OpyeUMU GUOAMU IHEPSUU? u 0opo2a, Mo ecmv y6enuuUeaemcs
7. Kak 3axon coxpameHus 3Hepeuu Hazvleaemcs u | enympennis U omepeus mena: E— U.

3anuceleaenics 6 mepMO()uHamuKe?

W Ynpasicnenue
St

1. Monom xonpa npu naodenuu yoapsem o céaro u 3adusaem ee 8 3eMiio,
puc. 18.1. Kakxue npespawjenus u nepexoovl 3Hepuu npu 3mom npoucxoosm?

(Cneodyem yuecmo, umo ceas u nouea Haspesarvmcs npu yoape.)

. Puc. 78.1.
2. Kaxue npespawenusi Kunemuueckou sHepeuu agmomoouisi npoucxoosim npu e2o Konp
mopmodxcenuu, puc. 19.1? sabueaem
3. /lsa 00umaxosvix CMANbHLIX WAPUKA NAOAOM  C cearo

oounakosoil evicomwvl. QOun nadaem Ha
CMATbHYIO NAUMY U OMCKAKUBAem 66epXx,
Opyeoil nonadaem 6 Necox u 3acmpesaem 6
Hem. Kakue nepexoowl snepeuu npoucxoosm
8 Kadcoom ciyyae?
Puc. 7.1. TpMOOfceHue 4. Onuwume 6ce npespaujeHusi u nepexoowvl
aemOMoGWIsL. 9Hepeuu,  KOmMopwvle  NPOUCX00sim  npu
Hamupawuu mpyoxku ¢ 3Qupom, 3aKpulmotl

Puc. 80.1. Kaxue npeobpazoeanus
9Hepeul nPoUCcXo0sm npu
CMOJIKHOBEHUU asmomobunet?

npobkoii (puc. 33.1).

5. Kakue npeobpazosarus s3Hepauu npoucxoosam npu cmoakHogenuu agmomoounet, puc. 80.1?
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NMPUNOXEHUE Nel
TEMJNOBOE PACLUUPEHUE

1°. Ecnu meno nonyyum 0ononHuUmensHoe
menno AQ, OHO Hagpeemcs, U O8UXeHUe e20
Mukpodacmuy, (amomos, MorsieKys, UOHO8)
bydem 6onee uHmeHcusHbiM, puc. 1.1n. OHu
cmaHym pacmarkugams Opya Opyea u 3aumym
bonbwe mecma. Omum U 0bbsicHSemcs
XOpowo U3gecmHbIl ¢hakm:. npu HazpesaHuu
He -cenuii | meepOble, Xuodkue U mena
pacwupsiromcsi, puc. 2.1n1.

Onbim rokasbieaem, 4mo rpu yeesu4eHuu
memnepamypbi mo6020 Ha 1°K, e20 06bEMm
JKuoxoems |V (pu nocmosiHHOM OaerieHuu) eo3pacmaem
Ha 1/273 uyacmb. CoomeemcmeeHHO, pu
U3MeHeHUU memnepamypbl 2aza Ha ATK
uonw, | OMHOCUMesnibHoe u3MeHeHue ob6béma ea3sa
' AVIV cocmasum

AVIV =ATI273 (npu p = const)

PacwupeHue 6onbwuHcmea xudkocmel
pasza e 0sa-mpu MeHbWwe, YemM pacuwupeHue
2a308.

Tennosoe pacwupeHue meepobix mes
CywecmeeHHoO  MeHbwe, 4YeM  mensioeoe
pacwupeHue xudkocmel. OHO 8 COMHU U
MbICSYU pa3 MEeHbWe paclupeHUs 2a308.

Teépooe
meno
NaCl - cons

Puc. 1.1n. Cmpoenue eaz000pa3uvix, HCUOKUX u
KPUCTATIUYECKUX MEEPObIX mel.

Puc. 2.1n. Tennoeoe pacwupenue men. a) Bozoywmneiii mepmockon, cozpesaemviii mennom pyk. Konba ¢ 6odoii u
mpy6Koll, 6CMasnentoll 6 npooky: 6) ONYWeHHAs 6 COCYd ¢ Maiowum Ib0OM; 6) 6 Kunswyio 600y. 2) Pmyme 6
mpy6re mepmomempa, nomewénnas 6 cmaxan ¢ marowum 1oom (0 °C) u kunsugyio 600y (100 °C). 0) Cmanvroii
cmepoicenb npu Komuamuol memnepamype. 2) Tom dice cmepaicens nocie Hazpeeanus.

2°.Bo MHoz2ux criyqasx mennogoe pacuwupeHue sensemcsi docadHol nomexod.

Tak, uaMeHeHue paamepos O08UXKYULUXCS Yacmell Yacoeo20 MexaHu3Mma C rnepemeHol memnepamypbl
npugersno 6bl K UsMeHeHU xo0a Yacos, ecsiu bbl Orisi 3mux MOHKUX Oemariell He NPUMEHSITICS 0cobbIl criias
— uHeap (uHeapuaHmMHbIl 6 rnepesode O3HayYaem coxpaHsruulicss, HeU3MeHHbIU, omcioda U HaseaHue
«UHeap»). WHeap — cmanb ¢ 6onbwuM codepxaHUeM HUKEeNs — WUPOKO [pUMeHssiemcs 8
npubopocmpoeHuu. CmepxeHb U3 uHeapa yOnuHsemcs Jub Ha OOHY MUSIITUOHHYHK OO0 ceoeli OflUHbI
npu uameHeHuu memnepamypsi Ha 1° C.

HuuymoxxHoe, kas3anocb 6bl, mernnogoe pacuiupeHue meepobiXx Mesl MoXem rpusecmu K
cepbe3HbiM rocrnedcmeusiM. Ternnogoe pacuwupeHue meepobiX mesl MOXem 8bi3bleamb 8 HUX
0YeHb 6osblIUE HarNpPsKEHUS.

IMpu HazpesaHuu Ha 1°C cmanbHO20 cmepxHs1 €20 AnuHa 8o3pacmem 8cezo Ha 0OHy CMOMALICSYHYIO,
m. e. Ha He3amemHyro eana3om eesuduHy. OOHaKo, Ymobbl 0cCrpensimcmeosamps PaclWUPEHUo U CXXamb
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cmepxxeHb Ha 00HYy CMOmbICSYHYIO, HyxHa cuna e 20 kI Ha 1 cM’. ¥ amo monbko dnsi mo2o, Ymobbl YHUY-
moxums delicmeue nosbiweHUs memnepamypbi ece2o Ha 1° C!

e

Puc. 3.1n. Pe]Zbel ywza()bzeafom ¢ 3azopamu (a) onopbl MOCmO8 ()eﬂaiom nodeumcnbuwu (6) npoeooa sneKmponepeoay|
nposucaiom (8); 8 8epxHell Yacmu CUCMEMbL 800SHO20 OMONICHUsL YCMAHAGIUSAIOM PACUUPUMETIbHbLI DaYOK (2).

Pacnupafou(ue CUJlbl, 803HUKawwue us-3a meriyioeoeco pacwupeHus, moeym ripueecmu K
rnoJsioMKam u Kamacmpod)aM, ecCJ/iu C HUMU He cHumambCH.

Tak, 4mobbl usbexampe Oelicmeusi 3MuX CUJ, PeribCbl Xe1e3HOOOPOXKHO20 MO/IomHa yknadbigaom C
3asopamu, KpyrHble cmalibHble MOCMbI [OMewarm Ha o08WXHbIe Oropkl; fpogoda JuHUU
anekmponepedady nodgewugarom C fposucaHUeM; 8 cucmemax 8005HO20 OMOI/IeHUs ycmaHasenuearm
pacwupumersibHbie 6a4ku, c80600HO coobwarouuecs ¢ amMOCd)epou puc. 3. 1n

ﬁiﬂﬁﬂﬂﬂﬂ&"!!!!!ﬁ’i!!!!'!! |

S L L

LTI L

Puc. 4.1n. Keapuesoe cmekrio (a); chapghoposas u keapuesas rnocyda (b); keapuesnili oboepesameris (8);
Keapuyeshbil epusib (2).

06 smux cunax npuxodumcs NMOMHUMb rnpu obpaweHUU co cmeKssHHoU rnocydoli, Komopas
J1Ie2Ko mpeckaemcs rnpu HepasHOMEPHOM HagpesaHuu. [Toamomy 8 HagpesamernbHbIX npubopax u
n1abopamopHoOU rpakmuke fosib3yromcs nuweHHoU 3mo2o Hedocmamka nocydol u3 Keapueeozo
cmekna (nnaenexbil Keapy - OKUCb KPeMHusl, Haxodsawjascsd 68 amopghHOM COCMOSHUU) U
kepamuku, puc. 4.1n. [llpu 00HOM U mMOM xe Hagpese MeOHbIU b6pycoK yOnuUHUMCA Ha
munnumemp, a makol xe 6pycoK Keapuyeeo2o cmeksa U3MeHUm €800 OfUHYy Ha He3aMemHyro
enasom eenu4uHy 30-40 MUKPOH. PacwupeHue K8apua HacmosibKO HUYMOXHO, Ymo Keapuesbil
cocy0 MOXHO Hagpemb Ha HECKOJIbKO com 2padycos, a nomom 6e3 onaceHuli bpocums €20 8
800y.

6) Medb 2) mMeob

a)

i

Puc. 6.1n. CmarnbHoU u MeOHbIlU cmepxHuU 0o (a) u nocne (6) Hagpesa. bumemannuyeckas nnacmuHka 6o
(8) u nocne (2) HaepesaHusi. bumemarnnuyeckas crnupasnb co cmpeskod (9).

Pasnuy4Hbie memarnnbl Npu HazpesaHUu Ha OOUHaKogoe 4Yucrio epadyco8 paclupstomcs ro-
pasHomy. CknénaHHble emecme [IJaCMUHKU U3  PasfiudHbIX Memasisio8  Ha3bl8atomcs
bumemarnnu4yeckuMmu rnnacmuHkamu. M3 ucrnonb3ytom 6 pasfiuyHbIX mersiosbix rpubopax Ons
KOHMpOJIs1 3@ USMEeHeHUeM memriepamypsl, puc. 6.1n.

3°. Cnedyem HarmoMHUMb 0 c80€06pa3HOM MENIo8oM pacluupeHuu 600kl npu HazpesaHuu om 0° Oo
4°C obbem 800kl ¢ HazpesaHueM yMeHbluaemcs (a He yeenuyusaemcs, kak y dpyaux eeujecms), cM. 11.5°,

85.

Bonpochbi
1. 3ayem Ha mMOYHbIX u3MepumenbHbIX Mpubopax yKasbigaemcsi
memrnepamypa, npu komopou criedyem npou3eooums U3MEPEHUs?
2. [No4yemy 3ybHble 8payu He PEeKOMEHOYIMm €CMb OYEHb 20PSYYI0 U
OYeHb XONT00HYI0 Nnuwy?
3. MNouemy 86n1u3u 0bpbIBO8 Mo4Y8a mpeckaemcs u paspywaemcsi?
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Tak ocmbleaem
eoda

NMPUNOXEHUE Ne2

KAK MOXXHO YMEHbLUUTb NEPEOAYY TEMJIA?

memnepamypa

o
— epem

1°. B npoueccax Tennonepegayn Tenno Bceraa nepexoanT OT ropsayero Tena K XOrogHOMY.
Ewe W. HoloTOH o6Hapyxun, 4To 4yem Oonbllie pasHuMua TemnepaTyp Ten, YYacTBYHOLUMX
B TENNoo6MeHe, TeM C GOoNbLUE CKOPOCTLIO OH NpoTekaeT — TeM Gonblue TennoTbl NepegaeTcs
B e4MHNLY BpemMeHu. B 4YacTHOM cnyyae: ecnv Tena WMMeT paBHble TemnepaTtypbl,
TO TennoobmeHa He NpoMcxoanT BoobLLE.

Hanpumep, ecnu 6800y ¢ memnepamypol 0°C 6pocumb Kycok JsibOa makol xe
memnepamypbl, Mo rnepedadya menaombl MexX0y HUMU rpoucxodums He 6ydem: Hu ned
He Ha4yHem masimb, HU 800a He cmaHem 3amep3amb 80Kpye boa.

2°. YTo6bl NnomellaTh Teny OCThiTh (MU NEPErpeThcs), HYXHO NPeaoTBPaTUTL BO3MOXHOCTb
BCEX Tpex crnocoboB TennoobmeHa (TENnOnpPOBOOHOCTM, KOHBEKUMW, W3NYYEHUs) €ro C
oKpyXarlWmMmn Tenamu. JTo AoCTUraeTcss nyTeM TENoM3onsumMn Tena, TemnepaTypy KOTOporo
crneayeT coxpaHsaTb.

Haxodsice Ha MoOpo3e npodormkumenbHoe 6peMsi, XUBOMmHble 3aMep3alom u Mo2ym
noa2ubHyms. UYmobbi uszbexambs amoeo, odu npudymanu ménnyo 00ex0y. opsadul YalHuk,
CHSIMbIU C UMb, MpU COMPUKOCHOBEHUU C OKPYXXatowWum 8030yYXOM MOCMENeHHO OCmbligaem.
Umobbl ybepedb om Mopo3a pacmeHusi, cmposim mennuubl. B cmpaHax ¢ XonoOHbIM KriumMamom
cmeHbl Oomoe ymennsiom. Tpybbl ¢ eopsadel 80000 yKnadbiealom CO creyuanbHbIM
mennou30/sIUUOHHLIM MOKpbImuem, puc. 1.2

B e i A
Puc. 1.2n. ¥V srcusomubix mennouszonsyueti aensemes mex (a), y mooei — odexcoa (6). Yatinas 6aba cnocovcmeyem
Xopouwieli 3aéapke uas, coxpanssn ezo menao (8). Pacmenus npedoxpansiom om 3amoposkos, cmpos meniuybl (2).

Tennouszonayus cmen (0) ymenvluaem eausHue KOIeOAHUU MEMRepamypvl 6 00Me NP U3MEHeHul No200bL.

Tennouzonayus mpyo (e), no Komopwim HOOAEMcs 20pAHAsL 00d 8 CUCMEMbL OMONICHUL, NPEOOMEPAWACM Nomepu

nepedaeaemoeo menJda. Hpu S2MOM cmaparomcsi MAKCUMAalbHO YMeHbUlUms 6ce mpu cnocoba menﬂonepedauu.

MoposxxeHoe 8 komHame maem. XKuOkul 2esul He Moxem cyuecmeogamb npu KOMHamHou
memnepamype — OH rnepexodum 8 2a3oobpasHoe cocmosiHue. babywka kacmprono ¢ 2opsiyel
Kawel Hakpbieaem rnodywkou, 4mobbl OHa He ocmbifa.

3°. Bo3gyx obnagaeT HU3KO TeNMOoNPOBOAHOCTLIO; C €0 MOMOLLIbI0 MOXHO COXPaHATb TENMOo, HO
C OOHMM YCIOBMEM: €Cn Mbl U36EXUM KOHBEHUUU — NepemMelunBaHuA Tensmoro U XonopHoro
BO3dyxa, CBOAWT Ha HET Tennou3onsumMoHHble CBOMCTBa BO3AdyXa. YCTpaHeHuMe KOHBEHLMU
AOCTUraeTcsa MPUMMEHEHMEM pa3HOro poaa MOPUCTLIX WM BOMOKHUCTLIX Ten, puc. 2.2n. Bce
nogobHble Tena — xopowue Tennom3onaTopbl 6rnarogapsa cBoen CnocobHOCTU yaepKuBaTtb CrON
BO3ayxa. TennonpoBOAHOCTb XXe& CaMUX BELLECTB BOMOKHA UIM CTEHOK MOP MOXET ObiTb HE OYEHb
Maromn.

Xopowa wyba 13 ryctoro mexa, cogepxaliero kak MOXHO Oorblue BOMOKOH; raradum nyx
NO3BONISIET M3rOTOBMATb Tenfble cnanbHble MELLKM BEeCOM MeHblue nonykunorpamma u3-3a
NCKINIOYMTENbHOM TOHUHBbI CBOMX BOSOKOH. [lonkunorpamma 3Toro nyxa MOryT «3afepXaTb»
CTOMbKO e BO34yXxa, CKONbKO AECATOK KMITOrpaMMoB BaTUHa.

MonuatnneHoBasa NNEHKa NPaKkTUYECKN UCKMOYaEeT KOHBEKLUMIO. [03TOMy NErkme KOCTIOMbI U3
NONMUITUNEHOBON MMEHKM MONMb3YOTCA YCMEXOM, Hanpumep, Ha 3uMHen pbibanke. [OAna
YMEHbLUEHNS] KOHBEHLMM AenalT ABOMHble pambl. Bo3gyx mexay CTeHkamu He ydacTByeT B
nepeMeLlnBaHMmn BO3AYLLIHbIX CITIOEB, MPOUCXOAALLEM B KOMHATE.

HaobopoT, BCcskoe ABMXEHME BO3adyXa yCUNMBaET NepemMeLllnBaHne 1 yBenuymBaeTt nepegady
Tenna. VIMeHHO noaTomy, Korga Ham xapko, 4Tobbl Tenno yxoauno 6eictpee, Mbl 0bMaxmBaemcs
BEEPOM WK BKIMKOYAEM BEHTUNATOP (BbIHYXXAEHHAA KOHBeKUMA!) — Ha BETpYy n xonoaHee. Ho ecnu
TemnepaTypa BO3dyXa OYeHb BbiCOKasi — Bblle TeMMNepaTypbl HaLWeEro Tena, To nepemMelnBaHue
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npueBeneT kK obpaTHOMY pe3ynbTaTty. B Takux crnyyasx BeTep ollyllaeTcsd, Kak ropsyee gbixaHue,
puc. 3.2n.

Puc. 2.2n. Xopowue mennousonsimopbl — Kepam3um (a), MuHeparnbHas eama (0); eazaqull rnyx (2);
eamuH (0)

Puc. 3.2n. Ucknroyarom KoHeeKyuro: o0ex0a u3 nonuamusieHoeol niéHku (a, 6); 080LHbIe pambl OKOH (8).
Ha sempy y mopsi xornodHee (2), a semep nycmbiHU 0bxuz2aem (0).
4°. YacTo 6biBaeT HEOB6XOAUMO COXPaHUTb NULLY ropsYei UM XONoaHON. JToi uenm
CNYXXUT XOPOLLO N3BECTHbLI BaM mepMoc.

Eweé no m3obpeteHma tepmoca, B 1892 r. aHrMMMUCKUM yyeHbiM [xerimcom [btoapom Gbin
n306peTEH cocyd, B KOTOPOM MOXHO ObIfl0 XpaHWUTb CXKWXKEHHblE ra3bl MPU OYEHb HU3KUX
Temnepatypax (puc. 4.2m). Takve cocydbl BHayane nNpPUMEHANUCb NUWb ANs XpaHeHus
NEerkoncnapslLWnXCca CXKMKEHHbIX ras3oB (Hanpumep, Xuakoro renus, puc. 3.1, crpasa).
BnocnenctBuu Mx Ha4Yann NpUMEHSATb U B ObITOBbIX LEeNAX — A9 COXPaHEHUS NMpU HEU3MEHHOM
Temrepartype nuLleBbIX NPOAYKTOB — U Ha3Bann mepmMocamu.

YCTPONCTBO TepMoca, NpefHasHa4YeHHOro Afs XPaHEHUs XUAOKOCTENW, nokasaHo Ha puc. 5.2f1. OH
COCTOMUT U3 CTEKINSIHHOrO cocyaa 4 ¢ ABOWHbIMU CTEHKaMU. BHYTPEHHSAS NOBEPXHOCTb STUX CTEHOK MOKpPbITa
GnecrawmMM MeTannmMyeckuMm Crnoem, a M3 MPOCTPaHCTBa MeXAy CTeHKaMy BblkadaH Bo3dyX. YToObl
3aMTUTb CTEKNSIHHBINA KOPMYyC TEpMOCa OT NOBPEXAEHWIA, Er0 NMOMELLAT B KAPTOHHbLIA U MeTannnyYeckuii
dpyTnsp 3. Cocyn 3akynopmsatoT Npobkoli 2, a ceepxy dyTnspa HaBMHYMBAKOT kKonnavok 1. Beepxy cnpasa
rokasaH BHELLHWIA BUA, GbITOBOro Tepmoca.

Tepmoc ycTpoeH Takum o6pasoM, 4YTO TennoobMeH ero CoaepXXMMOro C OKpY>KatoLLen cpeon
ceBegeH OO0 MuHuMyma. OTCyTCTBME BO3dyxa MeXay €ero CTeHKamu NpensiTcTByeT nepeHocy
9HEPrMm NyTemM KOHBEKLUWN N TEMNONPOBOAHOCTH, @ BGNeCcTALWwmMin CNON Ha BHYTPEHHEN NOBEPXHOCTU

3epkarnbHble a) é‘—hﬂ Kosnayok
C[MeHK
2 npobka ,
S >
X S 3 :
—— 3 chyTnap S 5 o}
): ): E
. 4cocyn % 4 S
_ MexXgy CTeHKaMK OTCYTCTRYET 3 § S
Tennonepefa4va K KOHBEKUWA % fg‘ 8
® & Q
| BnecTAwwi MeTannuieckwii cron 8 ] E
npenaTcTeyeT nepeaayve W - J} -
HEPIMK N3nyYeHuem e
8aKyym 4 y 3) 3)

Puc. 4.2n. a) Cocyd [btoapa. 6) Ycmpolicmeo 6bimosozo mepmoca. 8) JlabopamopHbIl Karopumemp,
obwud sud. e) Yecmpoticmeo npocmelwezo 1abopamopHo20 KaopumMempa.

TepMoca NpenaTCcTByeT nepeaaye dHeEpPrum n3nyvyeHnem.

5°. Boriee MPOCTON BapuaHT Tenmou3ONMPYIOLLEro Cocyda, 4YacTo WCMOMb3yemoro B
LWKONbHBIX mn3anyeckux nabopaTopusix, npeacraBnsaet cobon kamopumemp (puc. 4.2r). OH
COCTOUT M3 ABYX COCYOOB, pa3ferieHHbIX BO3AYLUHbIM MPOMEXYTKOM: OHO BHYTPEHHEro cocyaa
OTAENeHo OT BHeLWHero cocyda cneumarnbHOW noAacTaBkon. KOHeYHo, 3TO He MOMHOCTLIO
NCKNIOYaeT TennoobMeH Mexay COAEPXMMbIM BHYTPEHHErO COCyAda W OKpyatowen cpeaow, HO
yMeHbllaeT ero. Ecnu npoBoauTb ONbIT 4OCTAaTOYHO ObICTPO, KONNMYECTBO TENNOThI, MOTEPSHHOE B
npouecce TennoobMeHa C OKpYXXallenh Ccpeao U CTeHKaMu KanopumeTpa OKaxeTca
He3Ha4YMTErNbHbIM.
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NMPUNOXEHWUE Ne3
TEMNJNIONEPEQAYA U PACTUTESNIbHbIA MWUP.

1°. B IIPUPOJIE U KU3HU YEJIOBEKA PACTUTENbHBIM MUP UIPAET UCKIIOYUTEIBHO BAXKHYIO POJIb.
B BepxHHMX ClIOAX TOYBBI U CJIO€ BO3[yXd, NPUIETAIOLIET0 K 3eMile, NMPOUCXOIUT IOCTOSHHO
n3MeHeHue temieparypel. [louBa HarpeBaercs IHEM, Tak Kak IOIJomiaer sHepruwo. Housro,
HA00OpOT, OHA OXJIAKIAeTCs — OTAaeT sHepruto. Ha temnooOMeH Mexay MOYBOH M BO3IYyXOM
BIIASCT HAJIMYKUE PACTUTEIBLHOCTH, 4 TAKXKE I10r0J1a.

B mycThIHSX BENMKM CyTOUHBIE KoJeOaHUs Temmeparyphl. /lHem mpu OoTcyTcTBUU 00JaKoB
MOBEPXHOCTh CHJILHO HarpeBaeTcsi, HO ObICTPO OCTBIBACT IOCie 3axoja coyHua, puc. 1.3n. Ilecok
IPU TaKUX YCJIOBHSIX JHEM OUYCHb CHJIBHO MPOrPEBaeTCs. ITOMY CIOCOOCTBYET €Ile M ero Manas
TEIUIONPOBOJHOCTb, MPEMATCTBYIOIIAs YXOAY TEIja U3 BEPXHEro ciosi B Oojiee IiIyOOKHE CIOH.
Houplo ke BepXHMU CIIOM Mecka 3HAYUTEIBHO OXJaxjaaercsa. Takue KoynebdaHus TeMIlepaTyphl
IIeCKa OTpaXkaroTCs U Ha TeMIIepaType IMPU3EMHOIO €10 BO3yXa.

o5

Puc. 1.3n. lNycmbixs e6nu%u aKeamopa: OHéM . Puc. 2.3n. l'ycmol nec 0HEM nr10xo npozpesaemcsi
mewmnepamypa npesocxodum 40 ~C, a Houbto — Huxe 0 ~C. ConHueM, a HOYbIO OYMU He ocmbieaem.

[ToyBa, TOKpBITAas PACTHTENBHOCTHIO, IUIOXO MPOTPEBACTCS M3IYYCHHEM W MEIJICHHO
oxJaxpaaercs, puc. 2.3n.

CuiibHOE OXJIaXK/ICHHE MTOYBBI, JIMIICHHOW PaCTUTEILHOCTH, HAOMII0AaeTCs B CHbIE, Oe300a4-
HbIE HOYM: M3JIy4€HHE OT MOYBBI CBOOOIHO YXOAUT B MPOCTPAHCTBO. PaHHel BECHOI B Takue HOYU
10 yTpaM HaOJI0Aal0TCs 3aMOPO3KH, puc. 3.31.

,‘. E .

Puc. 3.3n. B sicHble HoYu u ympom secHoll U 8 Hadyare Puc. 4.3n. Bo epems obnayHocmu rioysa rioxo mepsiem
niema Habnodaromcesi 3aMOPO3KU. 3Hepauro nymem u3ssy4yeHusi: obraka criyxam 3KpaHoM

HanpoTtus, Bo BpeMs 00JIaYHOCTH MOYBA IJIOXO TEPSET SHEPruio myreM u3inydeHus. Obmaka
CIIy’KaT 3KpaHoM, puc. 4.3n.

2°. Jlna TOBBIIIEHUS TEMIEPATypbl IMOYBBI M NPEIOXPAHEHUs IOCAZOK OT 3aMOPO3KOB
UCIIOJIB3YIOT TEIUUIBL, puc. 1.2n, 2). CTEKISIHHBIC paMbl WIH U3TOTOBJICHHBIC U3 IJICHKA XOPOLIO
IPOITYCKAIOT COJHEYHOe M3inydeHue (Bumumoe). /lHem mouBa HarpeBaercsi. Houblo HeBuammoe
U3JIyYEeHUE TIOYBBI CTEKIJIO MIIM TUIEHKA MPOIycKatoT Xyxe. [TouBa He 3amep3aer. Tenmibl npemst-
CTBYIOT TaK)Ke€ JABM)KEHHUIO TEIUIOTO BO3/IyXa BBEPX — KOHBEKLIUH.

Bcnencreue sToro remiieparypa B TEIUIMIAX BBILIE, YEM B OKPYXKAIOIIEM POCTPAHCTBE.

NMPUNOXEHUE Ne4
MCNoJib30OBAHUE SHEPITN COJNTHUA HA 3EMIJIE

1°. VicrounukoM Gosblreil 4acTu SHEPIruM, KOTOPOH TMONb3YEeTCsl YENOBEK,
sprnsgercs ConHie. 3a cyeT COJHEYHOW SHEPTruu TMOANEPKUBACTCS CPEIHSS
rojoBast Temmeparypa Ha 3emite okono 15 °C.  TToTok Temia i CBeTa, MAyIIHi OT
Connira, 00ycnoBIMBaEeT caMy BO3MOXKHOCTD KU3HHU Ha HaIIEH MIaHeTe.
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MOIIHOCTh COTHEYHOTO W3IIy4eHHS, MaJalolIero Ha BCIO 3€MHYIO MOBEPXHOCTh, TaK BEJHKA,
YTO IS €€ 3aMEeHbI MOHAI00MI0Ch ObI 0K0JI0 30 MUJUTHOHOB MOIIHBIX IEKTPOCTAHITHIA.

CTouT TONBKO MPEACTaBHTH cede, 4To mpou3onuio Obl Ha 3emie, ecnu Obl CoJHIIE Ka)IbIi
JIeHb He ocsemano 3eminto! Mbl 3HaeM Takue Mecta Ha 3emie, KOTOpble ciIalo HarpeBaroTcs
ConnueM. 1o ApkTuka U AHTapKTHKa. TaM JIOTBIA X0JI0, BEUHbIHN JIe] U CHET.

2°. Bemukuii HEIIPEPBIBHBIA KPYrOBOPOT BOABI HA
3emusie coBepmiaeTcsi 3a cueT sHepruu CoJiHLIA: BOJa
MOpEH, 03€ep U PeK UcrapseTcs, MOAHSABIINCH BBEPX, Nap
crymaercss B o0iaka, MEPeHOCUTCS BETPOM B pa3HBIC
MecTa 3eMJIM U BBINIAJAET B BUJE OCAIKOB. JTH OCAIKU
MUTAIOT PEKH, KOTOPhIE CHOBA TEKYT B MOPSl U OKEaHHI,
puc. 1.4n.
BcenenctBue HepaBHOMEpPHOrO HarpeBa MOBEPXHOCTH
3emiu CosHileM BO3HHKArOT BeTpbl (85, m. 20). ITox
JICHCTBUEM BETPOB W IIPUHOCHMMOW HMMM BIJAard I0-
CTENEHHO PAa3pYLIAIOTCS OTPOMHBIE TOPHbIE MACCHUBBI.
DHeprusi peK UCHOJIb3yETCs YEJIOBEKOM ISl MOTyUEHUS
AIIEKTPOIHEPIUH, NEPEJIBKEHUS CYJI0B, SHEPTUs BETpa
— B BETPSIHBIX JIBUTATENSX.

3°. Bce, uro npoucxoaut Ha CoiHile, caMbIM

HEMOCPEJCTBEHHBIM 00pa30M CKa3bIBaeTCs Ha 3eMIle.
Bces xu3Hb Ha 3emiie — KU3Hb PACTEHUI U KUBOTHBIX —
3aBucuT oT ConHua. PacreHusiMu OCYIIECTBIIAETCA
gomocunmes, puc. 2.4n, a).
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Puc. 1.4n. Benukul HerpepbI8HbIU
Kpy2080pom 800! Ha 3emrie.

domocuHme3 — 3mo rpespawjeHUe Heop2aHUYeCKUX 8eliecms 8 op2aHU4YecKuUe CII0XHbIe
geuwjecmea — yernegoObl (Kpaxmarsl, caxapa), opeaHuU4yecKue Kucriomsl, aMuHokucomsi u m. 0.,
Komopoe Moxem rpoucxo0umsb 8 3ef1eHbIX IUCMbSIX pacmeHull npu coomseemcmeytowel
memnepamype 803dyxa (28—30 °C) u docmamoyHoM nocmynneHuu 8 ucmbs 800bl.

OOpatumcst K OTBITY.

[lepeBepHyTasi BOPOHKA ITOMEIIEHA B CTaKaH C BOJOW. B BOpPOHKE HaXOJWTCS JIMCT PACTEHHsI, OKPYXECHHBIN
BO3/tyxoM. Eciu pacTeHne ocBemaTh COJMHIEM, TO MOKHO OOHApYKHUTh, YTO M3 BOPOHKH OYAET BBIXOAWTH KHCIOPO[,
puc. 24n, 6). Tak pacreHHsi MOIOJHSIIOT aTMOC(epy 3eMiIHM KHUCIOPOIOM, HEOOXOAMMBIM [UISl ABIXAHUS BCEM

JKUBOTHBIM U YE€JIOBEKY. Kak 00BsICHUTE 5TO sIBJICHUE?

B 3eneHblil MHCT pacTeHusi npoHuKaoT Monekyisl CO, (okcuma yriaepomga (IV))!, koropsie Bcerna HaxomsTcs B

Yrnekucnolid
ras

Kucnopopa

POTOCUHTES

Puc. 2.4n. Ecnu pacmenue oceewgams COIHYEM, MO MOICHO
0OHapyIHCUMb, WMo om He2o OyOem UCX00UmMb KUCIOPOO.

BO31yxe. B pe3yibrate XUMHYECKOH PeakuyH, B
KoTopoii ydactByroT CO, 1 Bozia, coaeprkamiasics
B JIHCTE, 00pa3yroTCsS MOJCKYJbl KUCIOpOIa H
OpraHmyeckoe BeriectBo. Kucmopon Bolielnsercs
B OKpYKAlOLMIl BO3IYX, @ OpraHHYecKoe
BEILIECTBO, COZCpIKAILee YIJepoM, OCTaeTcs B
JIMCTE PACTCHHSI.

MpI 3HaeM, 4TO Ul PA3JIOKEHHS MOJICKYIIBI
Ha aTOMBI HYXHO 3aTpaTtuth sHepruio (§811).
Ortkyna Oepercs dta sHeprus? Ecii onvcaHHbIH
BBIIIC OIBIT IMPOHU3BOJMUTH, HE OCBEIIAs JUCT
pacTeHHUs CONHIIEM, TO XUMUYECKOW PEeaKIny He
NpOM30iieM. 3HAYHT, Pa3IOKeHHE OKCHIA YIIIe-
poma (IV) B 3emeHOM IIHCTE  pacTEHUS
MPOMCXOJUT OJIarofapsi COJHEYHOH YHEPTUH.

0 ~ o
4", KaMeHHBIH Yrojib, SBJISIFOIIAUCA

IMOKa C1IIC¢ OAHUM N3 OCHOBHBIX HAIIUX UCTOUYHHUKOB SHCPIUH, MPCACTABIIACT c000i1 OKaMCHEBIIIKE B
3€MJIC OCTAaTKH JICCOB, KOT'Ja-TO 6y1>iHO pocCIHrX Ha OOJIBIIINX MpOCTPaHCTBAX 3emau. B 6onorax us
OTMHUPAOIITNUX paCTeHI/Iﬁ o6pa3y}0Tc51 IJ1aCThI Top(ba, HIUPOKO HCIIOJIB3yEMOI'0 KaK TOIUIMBO.

! Nipyrue mazpanus CO; — yrieKuciblii ra3, IBYOKHCh YIIEPOa,
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Hedts, ra3, acdamsT, OUTYM — TOXE MOJE3HBIE HCKOMAaeMble, B KOTOPHIX 3amaceHa SHEepPrus
Comnnua, puc. 3.4n.

DHeprus KUBOTHBIX, THTAIOIIUXCS PACTCHUSMH, U DHEPrusi 4YeJoBeKa — BCE JTO
npeoOpa3oBaHHAS COTHEYHAS SHEPTHUSI.

JIump HEaBHO YEIOBEUECTBO HAYYMIIOCH HMCIIOJIB30BATh JOTIOMHUTEIBHBIA HCTOUYHUK YHEPTUU
Ha 3emMJie — aTOMHYIO HEPTHIO, HETIOCPECTBEHHO He CBsi3aHHYI0 ¢ CONHIEM.
5°. Bce IHMpe HCIONB3YeTCS HEMOCPEACTBEHHOE MPEOoOpPa3OBAHHE SHEPIMH  COJIHEYHOTO

Puc. 3.4n. a) dobbiya kKamMeHHO20 yenisi; 6) mopgba; 8) MPUPOOHO20 2a3a; 2) Heghmu.
U3IY4YeHUST B OJEKTposHepruto, puc. 4.4n. Ha mNOBEpXHOCTM KOCMHMYECKHX KopaOien
YCTaHABIMBAIOT COJIHEYHBIC OaTapew, KOTOPhIE YIABIMBAIOT COJHEUHYIO SHEPTUIO0 U TIPHU MOMOIIH
(boTodneKTpUUECKUX MpeoOpa3oBaTeiell MPeBpalaloT ee B AIEKTPOIHEPTHIO, KOTOpasi MOCTYIAET B
EIMHYI0 CHCTEMY DJEKTpONMUTaHUs Kopabms. OOmas momne3Has IUIOMAgh COJMHEYHOW OaTtapen

e - a0 S § ¢ :5‘

Puc. 4.4n. Ucnonb3oeaHue aHepeauu ConHya. a) 00M ¢ cosiHeYyHbIMU bamapesmu; 6) okeaHCKUU KamamapaH Ha
conHeyHbIx bamapesix; 8) caMosiém Ha cosiHeYHbIX bamapesix; 2) suHozpad — ebipoc briazodaps aHepauu CornHua.

JOCTUTAET HECKOJIBKUX JIECATKOB
KBaJIpaTHBIX METPOB.

B oOnactsax Hamieil cTpasbl, TIi€ BEIHKO
YUCJIO SICHBIX COJIHEUHBIX JHEW B TO.Y,
COJIHEYHOE H3JIy4CHHUE HCTIOJB3YIOT
HETNIOCPEICTBEHHO IS HarpeBaHus BOIBI,
MOJIyYEHHUSI BOJSHOIO Iapa. B HEKOTOpbIX e N
KAPKUX CTpaHax yKe UCITOJIB3YIOT Puc. 5.4n. a) conHeyHbIl noaoepeqamenb 800k,
1EKTPOMOGHITH _ ABTOMOGHIII, 6) Aemomobusib Ha coTHEYHOU 3Hepauu
JBUKYIIHECS 32 CUET COJHEYHOM dHepruu, puc. 5.4n.

6°. BakHO MOHMMATh, 4TO 3eMIIs nosnydaer oT CoJHIIa CTOJNBKO € SHEPTHH, CKOJBKO
U3IydyaeT B KOCMHYECKOE MPOCTPAHCTBO, puc. 6.4n. Maneiimee HapymieHHe 3Toro OanaHca
OPUBOJUT K HEAOMYCTUMOMY IEPErpeBy WM MEPEOXITAKICHHUIO, CIIOCOOHOMY YHUYTOXHUTH BCE
JKUBOE. : N SE— i

Puc. 6.4n. 3emaa uznyuaem 6 Kocmuueckoe RPOCMPAHCHIEO
CMONbKO Jice menaa, cKoabko noayuaem om Connua:

Qn = Qua.n
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