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I
Bewecrsa Hopmanbhbie H awomanbHble.

Cpenn nioneit Gonee Bcero pacnpocTpaHeH Tak
Ha3blBaeMbl CPEOHWH THUM, HO Hepenko cnyyaercs
BCTPETHTb YENIOBEKA OT 3TOrO CPEeNHEero THNna KaKWMu-
HMOynb cBOMMM cBoMcTBaMu oTtnuyatouterocs. Cosep-
WEHHO TO e Habnionaercs ¥ B MHpe BELUeCTB, rae
MeXOy MHOTrOYMCNEHHbIMW HOpManbHbIMKH Mbl BCTpe-
yaeMm BelUeCcTBa ,yOMBUTENbHbIE® W name ,COBep-
weHHO ocobeHHbie“. K TakMM npuHannemuT, Hanpu-
Mep, pamuH, Trpo3sllMH pa3pyWwnTb HalWKH OCHOBHbIE
B3rNsQbl Ha MaTepMIO; TakOBbl, BOOOLLE, AKTUBHbIE
3/1EMEeHTbI, eNBa pOo)KOalolIMecs W ye Mnpekpauiato-
wHe cBoe ObiTHe, 4TOObI YCTYNUTL MECTO NOPYrHM
dopmaM MaTepuM; K HMUM e NPUHALNEKUT Xonecre-
PHH CO BCEMH NpPHU3HAKAMM KWUOKOCTH, HO obnanato-
LLIMH CBOMCTBAMM TBEpPAbIX KPUCTANNoOB, TakOBbl CNNaBbl
leticnepa, koTOpble, XOTS M COCTaBneHbl M3 HeHa-
MarHM4YMBAIOLLIMXCA B OTOENbHOCTM MeTannos, ob6Ha-
PY’KHBAIOT CHU/IbHblE MarHWTHble CBOMCTBA, — MU TEM
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COBEpUWIEHHO M3MEHSIOT HallK npencrasneHus o6 anon-
TUBHOCTH CBOMCTB CMeCEeH M CNn/aBOB.

Cpenn Bcex 3THX Ten, OTIMYAKOLLIMXCA OCOGEHHBLIMM
CBOMCTBaMH, OOHO MOXeT ObiTb NOCTABMNEHO [aneko
Bnepenn npyrux. BeuiectBo 310 He cTonb penko
HeoOblneHHO, KakK npenbioyuiMe, OHO He pa3nenser
C HUMH HM TPYOHOCTHM CBOEro noObiBaHWS WK COXpa-
HEHWUS, HW TPYONHOCTH 3aNOMHHAHWA CBOEro Ha3BaHHS;
BELIEeCTBO, KOTOpoe, He 6ynb OHO CTONb NparouUeHHbIM
0715 HU3HH, NONKHO Obl NOYUTATBCA CaMblM OObIKHO-
BEHHbIM; BELUEeCTBO, 3HAKOMOE BCAKOMYy pebeHKy M
BCTpeyatouleecs Ha MOBEPXHOCTH 3eMnM Tak 4acro,
KaK HHMKakoe npyroe, M PpElWNUTEeNbHO He HMeloLlee
No CBOEMY 3Ha4YeHUI0O 019 Hawero CyuleCTBOBaHUS
CONEpHUKOB, 3a MCKNIOYEHHUEM, MOKET-ObiTb, OOHOTO.
Teno 3to—Bomna, Ta Boma, KOTOpPYIO NOAW CKIOHHbI
CYMTATb CaMblM HOPManbHbIM BELIECTBOM M3 BCEro
MaTepuanbHOro, KoTopas y Matepu-3eMnu — Nyylui,
HO M HauMMeHee HHTEpecHbi pebeHOK, U KoTOopas,
TEM HE MeHee, OTNIMYAeTCs HErnpaBUNIbHOCTAMM CBOMX
Ba)KHEMLWNX CBOMCTB.

Bona, no kpaiiHeit Mepe coBeplEHHO YMKCTas, He
MMeeT HMKaKkoro cneundryeckoro BKyca; B Hebonb-
WOM C/floe OHa He MMeeT uBerta, B Honee 3HayMuTeNb-
HOM, Kak M3BECTHO, CHHeBaTa; OHa HaCTONbKO HOp-
ManbHa, 4YTO ee coenand HOCKMTENeM Hay4HOH H3me-
putenbHoM cuctembl. KM, BMecte c TeM, oHa uMeer
Uenbii psan 00 TOro YOMBASIOLIMX HAacC CBOMCTB, B Ue-
oM psne cnyyaeB oHa BeneTr cebs, Tak 3HaYMTENbHO
YK/IOHA9Cb OT OOLUMX MpaBW, YTO MOMXHO C yBEpeH-
HOCTbIO CKa3aTb: MMP, Kak NpUponbl, TaK M TEXHHWKH,
npu ee nocpencTse Mnojy4yaer COBEPLUEHHO CBoe-
o6pa3Hyl0 OKpacKy, W TONbKO MNOTOMY Mbl 3TOrO He
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CO3HaeM, 4YTO Mbl MHpa He 3HaeM HHaye, 4eM OH
eCcTb, CYMTAs €ero B €ro HblHEeWHEeM BUOe MEpOH
BCEro CyLUEero M Npoucxonsuiero.

Yro6bl BCce 3TO OCO3HaThb, Mbl NOMMHbLI HayaTb
C CaMOro M3BECTHOrO, HayaTb C MOHSTHH, MMEIOLLIMXCS
B KayIOM LIKONbHOM y4ebOHMKE MU SBARIOWMNXCS nep-
BbIMHM CTYNeHsMW TOH CBOEOOpa3HOM necTHUubl, NO
KOTOpPOM Mbl Mano-no-many nombiMeMcs 00 CaMbiX
3aMeuyartenbHbiX OTKpbITHH. [lpn 3ToM Mbl 6ynem ro-
BOPHUTb O SBMEHHUAX HOPMAlbHbIX U aHOMalbHbIX, H,
yTo6bl 3aneyaTneTb 3TH NOCNEOHHUE KaK MOMKHO ny4ylie,
Mbl MX NEpPeyYUCnMM, KaK nNepeyncnsioT 4dyneca
WNKM cMepTHble rpexu: OyneMm TroBOpHTb O NEpPBOH,
BTOPOM M T. 0. aHOManusx, U €cin Npu 3TOM Mbl
novineM no Kabannuctuyeckod umdpbl 7, TO 3TOMY
He cnemyeT, KOHEYHO, NpUnaBaTh Kakoro-nMb6o ocoboro,
MHUCTHYECKOTO 3HauyeHus.

Mepsas anomanas soawi.

Marepus, N0 COBPEMEHHOMYy 3HEepreTM4ecKoMy BO3-
3peHHI0 Ha npHpoady, €CTb HEKOTOpOe MANMTEeNnbHOoe
obpa3oBaHHe, MNOCTPOEHHOE W3 3HEPruH; ee Mepoii
AN OAHHOTO Tena $BASETCS Macca, KOMHYECTBEHHO
onpenensioulas HHepUMIo Tena, T.-e. ero ConpoTUB/IEHHE
yckopeHuio. Yem 6onblie npocTpaHCTBEHHOE pac-
NpocTpaHeHHe <aMoro Tena, HasbiBaeMoe ero obb-
eMoM, Tem 6onbwe (M NpW 3TOM B TOM e COOTHO-
WEeHHWH) U ero macca.



Ilna BcAKOro BelecTBa, COBEPLIEHHO HEe3aBHUCUMO
OT ero pa3mepos, Oyner xapakTepHOK Macca enHHHUbI
ob6beMa; B KayecTBe TaKOM ennHWuUbl ob6bema B no-
BCEOHEBHOM KM3HW CYMTAETCHd NUTP, B Hayke—Kybuue-
ckuit cantumetp. TununuHoi nns nwoboro tena, cneno-
BaTe/lbHO, ABNFETCS Macca ONHOTrO KyOHYecKoro cad-
TUMeTpa.

Kak pa3 3necb Bonma sBnsercs B nepBbii pa3 HoOp-
ManbHbIM TENOM: MNNOTHOCTb ee He Mn3Mepsercd, T.-e.
He CpaBHUBAeTCs C MOTHOCTbIO apyroro Tena (Benb
BCIKOE M3MepeHWe eCTb He YTO MHOE, KaKk CpaBHeHHe),
HanpoTHB TOro, C BONOW CPaBHUBAIOTCA BCE Opyrue
Tena—ee NNOTHOCTb NPHHATaA No obLieMy CornaleHHio
3a enMHHUYy NAOTHOCTHM, U Macca OOHOro Kybuyeckoro
caHTMMeTpa Bombl Ha3saHa rpammom (gr). Tak Kak
oauH nutp comepskut 1.000 ry6. caHT.,, TO 3a npakT-
yeckyio ennHuuy Mmaccbl npuHumaiot 1.000 rpamm unm
1 kunorpamm. 3tuM Bonpoc 6bin 6bl McyepnaH, TakK
KaK TeopeTHYeCKHM MOHATHEe MacCbl — Ype3BblYaiHO
NpocToe MNOHATHE, MpPaKTUYECKW e onpeneneHne
Maccbl Tena SBNSeTCs NenoOM OYEeHb TPYIHbIM,

[ericTBuTenbHO, 0ns TOro, 4tobbI HENOCPEnCTBEHHO
onpenenntb CONPOTHBIEHHWE NBUKEHWUIO ONHOTrO Kybu-
4YeCcKOro caHTMMeTpa BewecTsa, npuwnoch 6bi npe-
ononeTb CaMble HEBEPOSATHble TPYNHOCTH. TyT npuxo-
OMTCS OKOMbHbIMKM nNyTamMu obneryatb cebe 3anauy,
nonb3ysaCb TE€M, 4YTO NPHU M3BECTHLIX YCNOBHAX PyKa
06 pyKy C MaccoW Tena MWOer aOpyroe ero CBOW-
CTBO — BeC Tena, XOT4, B CyLIHOCTH rOBOps, nocnen-
HHUH—HEYTO COBEPUWIEHHO HMHOE, a MMEHHO,—aBNeHHue
Tena Ha yawky Becos. [lostomy non 1 rpammom no-
HHUMAIOT TaKKe W NaBleHWe, MNPOM3BOOAMMOE ONHUM
KyOHYeCKMM CcaHTMMETpPOM BOMbl, MK nNpoLle — Bec

6



onHoro ky6. caHT Bonbl. B 3toM cMmbicne rosopsr, 4TO
ynenbHbii Bec Bombl==1. A ynenbHble Beca Bcex
apyrux Ten o6o3HayalTca YMCIaMH, KOTopble cosna-
0alT C YWCNaMK ,yneNbHOM MacCbl“ MM NNOTHOCTH,
B OTHOLLEHHH K NMNOTHOCTH BOMbI, KAK K €NHMHHLE H3Me-
pernri. COOTBETCTBEHHO 3TOMY B NPAKTHYECKOM CH-
cteMe u3MepeHnH 1 KkunorpaMMm $BNSeTCS ONHOBpe-
MEHHO M eOMHHMUEH MacCbl M eNMHHMUEeH Beca, CBH3aH-
HOH C NUTpPOM.

BblpameHns: NnoTHOCTbL BOMNbl paBHA ennHULE, NNoT-
HOCTb 30n10Ta = 19, MK NNOTHOCTbL BO3myXa =%, Tpe-
6ytoT Gonee TOYHOro onpeneneHus. 3T BblpasKeHHs
9BNAIOTCS NPaBHUIbHLIMK TONBKO B ONHOM CTPOroO onpe-
neneHHoM cnyyae. KM 310 nortomy, 4TO, XOTA Macca
NaHHOro Tena OCTaeTcs BCerna HeM3MeHHOW, ero npo-
CTpPaHCTBEHHble pa3Mepbl, ero o6beM, OTHIOOb He
BCeraa COXPaHAOT CBOK BENHUYHHY.

O6bem MaTepHanbHOro PU3NUYECKOro Tena 3aBUCHT
OT Uuenoro psana ycnoBui. [ NaBHBIMKM U3 HUX 9BNSIOTCH
naBneHMe M Temnepatypa. [lepsoe Bnuser Ha rasbl
B OYeHb CH/IbHOH CTENeHH, Ha IKHUAKOCTH Ke NHLb
He3HauyuTenbHO: Tpebyercs NpoM3BEeCTH OrpoMHOEe na-
BrneHne, 4ytobbl 3aMeTHO COKpaTHUTb ob6bem Boabl. Ha-
obopoT, Temnepatypa Oka3biBaer OonbliOe BIHSHHUE
Ha 06beM KMOKOCTEH, U 3TO BnAHUSHWE He obpaTHoe,
Kak B C/yyae [aBleHHs, a NpsMoe: C yBenHYeHHeM
TemMnepatypbl y BCE€X Ten yBeNHYMBAEeTCs MX 0o6beM.
Bona rakke nomuynHsetrcs 3TOMy 3akoHy B 6onbluei
YacTH TOro TEeMNepaTypHOro NpoMexyTKa, B KOTOPOM
OHa COXpaHAeTCd HWUIOKOH; OnHako, B HebONbLIOWH
obnacti, umenHo meway 0° u 4° C,, npu Bo3pactaHum
TemMnepaTtypbl 06bEM BOObI HE yBenuMuynBaercs, a, Ha-
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obopoT, cokpatlaetcs. 3T0 M eCcTb—nepBas aHO-
mMmanus Bonbl. OHa He BCTpeyaetTcs HMU Yy KaKoro
Opyroro Tena MAM BELIeCTBA, OHA MNPHUCYLLIA TOMbKO
M MWCKMIOYWUTENbHO BONE W €e NPOMU3BOMHbLIM: pacTBO-
paM TBepObiX M JKMIOKMX Ten B Booe, B KOTOPbIX,
ONHAKO, aHoManus 3Ta rnocreneHHo ocnabnsercs no
Mepe yBelMYEHHUs KpenocTH pacTsopa.

Kak HM naneko Mbl 3awinM B NO3HAHUKU SBNEHHH
NpUponbl U YCOBHUH, NPU KOTOPbIX 3TH 9BNEHUS BCTpe-
YaloTCs,—B OONHOM OTHOLIEHWH Mbl NONOOHbLI neTaM:
HaM COBEpPLWEHHO HEW3BeCTHO, MOYEMY HEKOTOpbie
poobl MaTepUM HMeIOT Te, a He Npyrde XxapaxkTepu-
3ylolme ux Kadecrtsa. Mbl He MMmeeM HMKakoro npen-
NONOMEHHS O TOM, MOYEeMYy KeNe30 MOKHO Tak
CMNIbHO HaMarHWuyMBaTb, @ Melb MNOYTH BOBCE He non-
naeTcs HaMarHAYMBAHMIO, M COBEPLUEHHO TaKKe Mbl
abconioTHO He HMEeM nNpencraBNeHUs O NpHYMUHAX,
3acTaBnaOWNX BOOy CHMMATbCe B TeMnepaTypHOM
npomesxyTtke ot 0° n04°C. Hu ee noBonbHO npocroe
XMMHYECKOe CTPOEHHE, HHU ee OCTanbHble PHU3nYecKue
CBOMCTBA HE NaloT HaM HHKAKOTO Kalo4a K oObacHe-
HWUIO BblLEONUCAHHOTO CBOKMCTBA. 3mecb Mbl HMMeeM
neno c ¢axToM, ronbiMm ¢$akToM, U MOKHO CKa3aTb—
C caMbiM, Ka3anocb Obl, HE3HAYMTENbHbIM W HEWHTEe-
pecHbiM ¢aKkToMm, ecnd O6bl C HMUM He ObINO CBA3aHO
HEYTO OYEeHb Ba)KHOE, Urpaiollee KpYynHyio ponb B
3KOHOMMKE NpUpONbl Ha MOBEPXHOCTH 3eMnu.

Benn cebs Bona HoOpManbHO, BCe BonoeMbl Ha 3emne,
He 6ynb OHW 0O HEKOTOPOH CTEerneHHU OXpaHeHbl OT 3TOro
BHYTPEHHEH 3Hepruew 8ennom, WHBOHM CHNIOH Te4yeHUH
M BOMH),—Kamayw 3uMy npomepsanu Gbl OT nosepx-
HOCTH 10O CaMoOro nHa, M BCS OpraHUyeckas »KHU3Hb
B HMX naBHO Obl Mcuyesna. lNpu npubnumkeHnn 3uMbl
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NOBEpPXHOCTHbIE CnoW Boa, oxnamnascb no 0°, ony-
cKkanucb 6bl Ha nHO, ocBoboknas mMecto npyrum, 6onee
TennbiM CNOSM, M Tak npononsanocb Obl 0o Tex nop,
noka Bcs Macca Boabl, npuobpers temnepartypy B 0°,
6bina 6bl rotoBa 3amep3HyTb. Ho Tak kak Hanbonb-
wek nnoTtHoctW Bona nocturaer npu 4° C, 10 BbIWeE:-
ONMCaHHbIM Npouecc nepeMelleHUs CNoeB MMeeT Me-
CTO NMWb 00 3TOH TeMnepartypbl, NOCNe 4Yero Hau-
6onee oxnamOeHHbIH CNOH, KOTOpbIK Bnaronaps 3TOMy
nerye npyruvx,—oOCTaeTcs Ha MNOBEPXHOCTH M, 3amep3-
HYyB, COXpPaHSeT HHIKEeNemallnH CNoH B MHUIOKOM CO-
CTOSHAKW, HMMEHHO npH TemnepaTtype, 3aK1IOYEHHOH
B npomesmyTke mewmay 0° u 4°

Hrak, ecnn HaMm Hen3BeCTHa npHYMHA aHOManuu
BOObl, Mbl 3aTO MOHMMAEM €€ BENMKOEe 3Ha4YeHHe; M
enBa NM Mbl MO¥EM OCYyOHWTb Kakoro-nnbo punocoda,
€CNiM OH, Nom BNMSHWEM HaleNlWero Ha Hero Teneo-
NOTMYECKOro CTHXa, CTaHeT yTBepynaTb, 4YTO BONA
npuobpena 3Ty aHOManMid MMEHHO AN TOro, 4TOObI
pbibbl He norubnun. Tyt MOKHO cnenatb M ewie war
Bnepen, M, OCHOBbLIBAsCb Ha TOM, 4YTO BCAKas TENEONOorus
eCcTb TONbKO Opyras CTOpOHa YCNOBHOCTH (MNKM npu-
YAHHOCTH), MOCTPOMTb pacCyskIeHWe, HanpasleHHoe
K TOMy, 4TO6bl 0OKa3aTb, 4YTO B MWCTOpPMH 3eMnu
TONbKO Tak M MOrNO NPOM3OMTH, €C/IM He NOIKHO;
HO Mbl OCTaBMM 3Ty TeMy Oe3 pa3BHTHs, 4TOObl He
3a6nynnTbcs B NnabMpHHTE pacCysKOeHHUH.

Hrak, Bona umeer Hanbonbwyio nnotHocts npu 4° G
bonee xonomHas, Tak e Kak u bonee Tennas, oOHa
OTHOCHTENbHO NEerye; 3To Kak pa3 U cocTasnser camoe
MHTEpeCcHOe B eCTeCTBEHHO-Hay4HOM OTHOLUEHHUH, HMEH-
HO, 4YTO 3aBMCHMMOCTb Meway ob6beMoM M Temnepary-
pOi He OmHO3HauyHas#, Kak B HOpPManbHOM Cnyyae

9



6bino 6bl, @ OBY3HayHas: MOMHO HAWTH OBE pa3sHble
Temnepatypbl, Hanpumep, 3° u 5°, npu KOTOpbLIX
oaHHas Macca BoObl 3aHMMaeT OOMH M TOT ke obbem.
Ha uyeprteke 1-oM 3Ta 3aBMCMMOCTb npencrasfieHa
rpaguyeckn; Ha ock abcuucc (ropusoHTanbHOe Hanpa-
BMIEHWE) HaHeceHbl TeMmMnepaTtypbl. Ha OCH OpaMHAT
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Yepr. 1. 3aBUCHMOCTb MJIOTHOCTH BOALI OT Temmeparypsl.

(BepTukanbHas OCb) OTNOKEHbI NIOTHOCTH, Y HOpManb-
HOro BellecTBa KpHBas paBHOMEpPHO namaeT cieBa
Hanpaso *), 3mecb ke, B Clyyae Bodbl, KpWBas noa-
Humaetrcs ot 0 no 4° M TONbLKO OTCKOmA HauyWHaer
nanartb.

Tenepb, cnenosatenbHO, onpenenexsye rpaMma nofn-
WHO ObITb OrpaHuyeHo BbibOpOM KakKoW-HHOynb onpe-
neneHHoM TeMnepaTtypbl, NPpH KOTOPOH Mbl H3MeEpseM

*) Temneparypa, Bo3pacras, ysennynsaer obbem, 1.-e. 3Hame-
Hatens [apo6H, Bblpaalouwero MJIOTHOCTb, OTYEro 3HayeHue
Apo6H yMmeHbluaercs. (IIpunm. nep.).

10



MacCcy omHoro Kyb6. <M. BoOObl; 3Ta TeMmneparypa
nonyHa ObiTb BbibpaHa 6NM3KOM K TOUYKe HauboNbLIEH
NNOTHOCTH, HE TONbKO B BHOY 3aMeyaTeNbHOCTH 3TOM
TOYKH, HO M NO NPAKTHYECKHM COOOpameHUIM: OKONOo
Hee KpuBas 6nM3Ka K rOpPU3OHTaNbHOM, M ManeHbKas
ownbka B onpeneneHnn Temnepatypbl 3meCb He
oka)eTr 6onbwWoOro BAMAHUA Ha pe3ynbrat. [ pamm,
cnenoBaTenbHO, eCcTb Macca Boabl, kotopas npu 4° C
3aHumaer obvem B 1 kKy6. cM.—Cnenyetr no6aBuTb,
YTO MOMEHT Haubonblier NNOTHOCTH BOObI MOMHO
OOBO/IbHO TOYHO ONpenenuTb NOMOLLbLIO NBYX, NOrpy-
EHHbIX B COCynl TEepMOMETpOB,—OOHOro, NOMELUEH-
HOro OnM3KO OT NOBEPXHOCTH, OPYroro —y camoro
OHa; ecnu, NpH OXNarkOEeHWH 3TOro cocyna € TepMo-
MeTpaMH, TemnepaTypa HEKOTOpPOro /108 BOObl NOWNa
no 4° C, oH, ONyCTUBLWMKCL HAa OHO, 3aCTABUT OAHHbLIN
TepMOMEeTp NOKa3biBaTb 3Ty TeMmnepaTypy, Toraoa Kak
BepxHHH Oynert noka3biBaTb 60NbWYIO; U B TOT MOMEHT,
korna Ha oboux TepmomeTrpax Oymer onoHa M Ta
e TemnepaTtypa (3T0 mawe M B TOM Cny4dae, ecnu
WKanbl He TOYHbI M He BynyT cTodThb Ha 4°), — Bona
byner MMeTb HaWbonbLY NNOTHOCTb.

BuesanHoe pacwmpeHne M cwatHe.

Obnactb, B KOTOpOH 3Ta nepsBas aHOManus BOdbl
NposBNseTcs, O4YeHb OrpaHudeHa, WMenHo 4° no
tepmometpy Llenbcus. Yro we npoucxoaut npu nanb-
HeKrleM OCTbiBaHMKM Boobl, HHwe 4°? Ha ator BONpoc
HEBO3MOXHO OTBETHTb KpaTKO, TaK KaK neno 3aBH-
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CMT OT TOro, B KakOM CMbIC/l€ NOHWMAaTb 3TO NanbHeM-
lwee oxnasmaeHue.

Boobwe roeops, cyuiectByer ybeskneHue, 4TO NpH
0" Boma HauuHaeTt 3amep3aTb NpH BCAKUX OBCTOATENb-
ctBax. PaKTHUeckM e 3TO He TakK; u4Tobbl Camoe
3aTBepnoeHMe HacTynuno, Mano ONHOrO OX/aMIeHHs,
TYT HYXHO KOE€-4YTO €elle; MW TONbKO NOTOMY, 4TO 3TO
nobaBoyHOe ycnoBue M B npupone M B OObIOEHHOM
WH3HK BCerna COMPOBOKOAET OXNaOeHWe, K Jame
6onee TOro—oOT HEro 4pes3Bbl4aWHO TpynHO ocBobo-
OMTbCH, — 3aMep3aHMe MOYTH BCerma HUMeer MecTo.
3™MM Heob6xomnMMbIM 006aBOYHBLIM YCNOBHEM — MOTYT
ObiTb XOT9 6bl HebONbWOM TONYOK, enBa 3aMeTHoe
BCTPAXMBaHWe, NyHOBEHWE BETEepKa MNM pe3koe nane-
HWe TemnepaTtypbl WK, HaKOHel, ManeHbKWe BBENEH-
Hble B BONy KycO4YkM nbpa. Ecnn ke nocrapartbcs
n3bexkatb BCEro 3TOro, TO MOKHO COXpaHWTb BOdy
WHOKOW NpH TeMnepaType, 3Ha4ynuTenbHo 6onee HU3KOH,
yem 0°,—Bomy, Kak roBOpAT, MO¥HO nepeoxna-
OWUTb, B 3TOM COCTOSHHHX BONA O O /1K Ha 3aMep3HyTh,
HO Kak Obl He MOMeT,—COBEpPLUEHHO TaK e, Kak
yerioBeK B MNJIOTHO OKPpY’aloLLeH ero ronne, 4yBCTBYS
cebs OypHO, LNONMEH ynacTb, HO He Mowxet. Ecnu
uccnenosatb o6beM NEepeoxnamaeHHOW BOObl, TO He
TPyoHO 3aMeTWTb, 4TO M HWke 0° oHa npononkaer
pacWwHpaTbCd, MU paclWiMpeHHe ee NpomoKaercs
Tak 0ONTro, HACKONbKO MOMHO MNpooONKaTb ONbIT
(Bcero HeckonbkO rpamycoB, Tak Kak 3aTeM Boma Bce
JKe 3aMep3aer); sBE€HWE 3TO /erko npocneaunTb no
yeprewy 1.

Ecnu we nath Bone 3amep3Hytb npu 0°, 1O O6Ha-
py)HBaeTCcs HEYTO Takoe, 4TO BCeraa, roe Obl OHO HH
BCTpeyasnoch B NpyUpone, naeT rnoBon K HHTEpeCHeHLHM
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BblBOOAM, @ MMEHHO—N pep biBHOCTb. O6beM Bonbl
M3MEHSeTCs BHe3anHO B OnpeneneHHOM HanpaBsieHH
COBEpPLUEHHO TaK Ke, Kak OH BHE3anHO, CKa4YKOM
U3MeHseTcd, HO B 06paTHOM HanpaBieHWH, NpHU TasHUK
nbna, okono 0°. 3pmech Mbl NpUWAM KO BTOPOW
aHoOManWu BOObI

B 10 BpeMs, kak Bce Tena npu TasHUM paclWiMpsIOTCS,
nen, obpawascb B BOmy, CkMMmaercs: soma npu O
OTHOCHTENbHO TA¥Kenee nbaa, B NPOTHBOMNONOKHOCTb
BCEM [PYrMM MHHUIKOCTSM, KOTOpble fierye cCOOTBeT-
CTBYIOLLUMX MM TBEpObIX Ten, — sSBlEHWe, KOTOpoOe
HUKOroa Tak NpOCTO M NEerko He Habniopaercs, Kak
BECHOM, KOroa BO BCeX peKax Ha4YMHaeTcs nemoxon:
obpa3ylolmrecs nbauHbl, BMECTO TOoro, 4tobbl norpy-
saTbca (Kak 3TO UMeeT MecTo, HanpuMep, B pacn/aseH-
HOM CBHMHULE, rae TBepObli CBMHEL MNOTPysKeH B pac-
NnaBneHHbIM), NNbIBYT NO NOBEPXHOCTH BOM.

BuesanHoe pacwimnpenne, obHapymHBaeMoe BOLOM
Nnpu 3aMep3aHWH, OYEHb 3HAUYMTENbHO, OHO mOCTHraert
npubnusutenbHo 10°/, Bcero ob6bema, npyrumMu cioBaMu
ynenbHbiii obbeM nbpa paseH 1.1; Haobopor, nnort-
HOCTb €ro He NOCTMraeT nIOTHOCTH BOObI M paBHa
0.91. Tonbko oyeHb HEMHOTHe BelecTBa O6Hapy HUBatOT
3Ty aHOManuio, HanpMUMep, BACMYT M HEKOTOpbie CopTa
YyyryHa,—HO 3TO ClyyaMn UCKNIOYMTENbHbIE, Habnionato-
LLMECS NPpH OuYeHb BLICOKMX TeMnepaTtypax, MU MOTOMy
MMeloLLMe CcOoBeplleHHO apyryio npupony. Ha uept. 2
(a v b) naHbl kpuBble H3MeHeHMs obbema npu nna-
BNEHWK N9 HOPManbHOrO Tena W NS BONbI.

To obcrosTenbcTBo, 4TO BCE Tena NpU NNaBlEHHH
pacWwmHpsioTCs,—NO aTOMHUCTUYECKON TEOPHH BMOJMHE M
nerko ob6bscHMMO. YHacTuubl CTAHOBATCS nNOOBHKHee,
TpebyloT nns CBOero nBHMeHWs Oonblwie MecTa
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u nobbiBaioT cebe ero npu MNOMOLUM CHN, PasBM-
BalOLLIUXCH NMPU CTONKHOBEHWAX WU MPUBOOSALLUX BeE-
LLIeCTBO K MHOMY KHMHETHMYeCcKOMy paBHOBecHio. Kak ke
NOHMMaTb CaTHe BoOobl NpW nnasnedun? 3nechb
OCTaeTcs TONbKO OOHO NPEennofioeHWe, UMEHHO, YTO
MOMEeKY/bl, U3 KOTOPbLIX NOCTPOEH feld, Ype3Bbi4alHO
06beMUCTbl, U NpPWU NNaBNe€HHW OHW nepexomsT B
6onee okpyrneHHoie oOpa3oBaHW® W MOTOMY NOBO/b-

1
— 1,08
“Ms P a
’,03 ',06 A
1,02 1,04 S
1,01 1,02 T
1,00 1,0
0,99 Let™ |
250° J00° 350° 400° -5° 0° 5 10° 15° 20° 25° 30° 35° 40°
a b

Yepr. 2. B MOMeHT nnaeneHus 06beM CBHHUA O6bLICTPO
yBennyusaerca (or 1,00 no 1,003), o6bveM e BOAbI yMEHb-
waerca (ot 1,1 no 1,0).

CTBYyIOTCS MeHbliMM MecToM. KM 31OT npouecc nepe-
CTPOMKM He OCTaHaBNMBaeTCsd B MOMEHT NiaBneHus,
HO NpONOMNKAEeTCs €Lle HEKOTOpPOE BpeMs; oTciona Cma-
e Boabl ot 0°u mo 4°.

Ha Bonpoce, kak naneko MOKHO pacnpocTpaHWTb
3TO TONKOBaHMe nOnd oO6bACHEHHs 0cobeHHOCTEeH
KpUcrannuMyeckoro nbga, — Mbl He Oynem 3mechb
OCTaHaBNMUBaTbCqd, HEOOXOOMMO TO/IbKO YyKa3aTb, Y4TO
nBe nepsbleé aHOManMK BOObI MOTrYT BbiT€KaTb M3
OOHOTO M TOro e MCTOYHUKA. OTKpbITbIM, KOHEYHO
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oCTaeTcs BONpoc, noyemy nonobHas we nepecTpoika
yactuu He Habnionaercs ecnn M He y BCex, TO Y
MHOTHUX OPYrKX Ten, cneacTBMeM 4ero aBunacb Obl Ky
HUX nonobHas e aHoManug, B NEHCTBUTENbHOCTH He
Habnionaemas. [lpuwnock 661 cnenatb ocobuie npenno-
NOYKEHHUS OTHOCHTENbHO BUIA 3TOM NEPEeCTPOHKU H OTHO-
CHTENbHO 06CTOATENbCTB, NPHU KOTOPbIX pe3ynbTaTt 3TOM
nepecTporKkH nepeselnBaeT NPOTUBONO/IOKHOE eH NeH-
CTBUE NpHU nepexone B MHUIKOE COCTOSHME HACTOIbKO,
4TO BbiCTynaet aHoMmanus. Ilna TakMx ocobbix npenno-
NOMEHUH, ONHAKO, He XBaTaeT NOCTaTOYHO HaleHbIX
ONOPHbIX TOYEK, U NOTOMYy 3Ta BTOpas aHOManus BOMbI,
COBEPUWIEHHO TaK ke, Kak M nepsas, C KOTOPOW OHa
TECHO CBf3aHa, OcCTaercs no ny4ywero Oynyuwiero —
HHTEpEeCHOH 3aramKom.

Cnenyer, BnpoueM, ynoMsHyTb, 4TO. Kak 3TO Tenepb
HM3BeCTHO, ,Boma“ OblBaeT TONbKO OnOHa, TOorma Kak
.nen” u3BecteH B pa3nUuHbIX PUINKO-XMMHYECKHUX
coctosHuax (nen |, nea Il m 1. 4.); No3ToMy nONBLITKK
paspelweHns Hawer npobnembl BO BCAKOM Clyyae He
6e3HanexHbl.

V.

Bnusune sHewHero pasneHuq.

PaHblwe yske ynoMuHanocb, 4TO BbipaskeHWe: BONa
3amep3aer npu 0°, BooGuie roBops, HE BnonHe npa-
BUNbHO (TOYHO), W C 9BNEHMEM NEPEOXNAKAEHHS Mbl
yke 3Hakombl. Ho pnae wurHopupys 310 sBneHue,
T.-e. CYMTasd, 4YTO 3aMmep3aHWe HacTynaer HOpMalbHO,
6b1n0 6bI HENONYCTUMO OTHOCHMTbL ero 6e3 BCAKUX Oro-
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Bopok K O wkanbl Llenbcus. MNpasunbHo 310 TONBKO
Npy MONYanMBOM NpPENnoNoOKEHHUH, YTO BONA HAXOOANTCS
npM HopmanbHOM artmocdepHom nasneHuun. Jlerko
MOJHO BONy NONBEPrHYTb YMEHbLWEHHOMY NaBMNEHHUIO U
name BoBce 0cBO60OAWTb OT 1aBreHus (BnonHe, KOHEYHo,
TONbKO TEOPETHYECKH, @ MPAKTHYECKH He COBCEM), no-
MeCTUB B COCyn C COOTBETCTBYIOLUIMMH npucnocobne-
HUSIMHU M OTKayaB BO3MyX; C NIPYrod CTOPOHbl BO3MOKHO
B Harno/lIHEHHOM BOOOIO COCyne, NyTeM BBUHYMBAHHS
HaxomsLIerocs B €ro KpbllKe MNOpLIHSA, co3naTh 3Ha-
yuTenbHoe nasneHue B 2,5, 20 n nawe 100 atmocpep
(Heo6x0nMMO TONBKO, YTOOLI CTEHKK COCyna Bbioepsranm
Takoe rpomanHoe nasnexue). Ecnu tenepb Takoi co-
Cyl, HanonHEeHHbIH BOMOM, ONMYCTUTb B OX/laykOaioLLyto
CMeCb C TeMnepaTypor Ha HECKO/bKO rpamycoB HUKE
Hyns, TO Booa He Oo6paTUTCS B fel, Kak TOrO MOMHO
6b1no Obl OkMOaTh, a ocTaHeTca uakoi. [lpasna, npu
TaKOM NOCTAHOBKE OMNbiTa $BJ€HHE HEBO3MOMHO Ha-
6nionatb, K60, BCTpAxuBas cocyn, ycnbiwarb BCnne-
ckuBaHue Bonbl (M TeM onpenenuTb, 3aMep3na OHa MM
HeT),—COBepLIEHHO HEBO3MOKHO MO TON NpHUYMHE, 4YTO
B HanoNHeHHOM cocyne HeT c¢BO6OMHOro NpOCTPaHCTBA,
M BOOa He MOKeT Nn/eckatbcd. YBuOoeTb ke, Boma Nu
B COCyle WNM Nem,—TOome HEeBO3MOWHO, TaK Kak, no
BCKPbITUM COCyna, NaBNeHWe B HEM CTAHOBHTCA HOp-:
ManbHbiM, K Habniopnatenb HaHWoer B HEM MJOTHYIO
maccy nbna. Hanbonee npocrtoe n3 BO3MOMHbLIX YXHLL-
pPeHWH, HanpaBNeHHbIX K pa3biCHEHWIO 3aramk, 3a-
Knoyaercs B TOM, 4TOObl nepen 3akpbiTMEM cocyna
ONyCTUTb Ha €ro IHO Kakyl-nMbo MoHerty., YcTaHOBMB
3aTeM BbICOKOE NaBNeHWe M OXNnadusB cocyn, nepeso-
paynBaiOT ero BBEpPX [HOM, OTYEro MOHEeTa NepeKkH-
ObiBaeTCd, M NO BCKPbITUKM CcOCyna, KOrna sona OT 3TOro
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6bICTPO 3aMep3HeT, MOHeTa OKa3biBaeTcs Onukaren
K KpbllWKe: NOKa3aTenbCcTBO, YTO BOOA M MNMPH HHU3KOM
TeMnepatype octaBanach Muakoi. Mtak, Touka 3amep-
3aHWS BOObl C YBENTMYEHWEM NaBNEHHS MOHHUKALTC MW,
KaKk Mnoka3anu TOYHble MCCNEeNOBaHHS, yBENHYEHHIO na-
BMIEHMS COOTBETCTBYeT Hebonbuioe, HO BMNOMHE onpe-
neneHHoe MOHHKEHWe TOYKM 3amep3aHud. Tak, yBenwu-
YyeHWI0 naBsneHMs Ha 1 aTMocdepy COOTBETCTBYeT no-
4:3—0 rpanyca
(npubnusutennHo); npu nasnennn B 130 atmocoep
TOYKa 3amep3aHMus NoHWkaertcs Ha 1°, a npu 500
ywe Ha 4°. B panbHeiwem Hac He 6ynyT MHTEpeco-
BaTb 3TH UMPPbl, OHX NAIOT TONbKO YPE3BbIYAHHO BaX-
HOe npencraBfeHWe O HanpasreHWH aBneHus, nbo B
3TOM-TO M 3aK/l04aeTcs TpeTbd aHOMaMs BOMObI.
Ecnu uyenoseky, cnocobHOMY NOTMYECKH MbICMHT,
HO HEe3HaKoMOMy C npenMeToM, 3amaTb BOMPOC, YTO
OOMKHO MNPOMU3OHTH, eCnK OxNasnaTb KHAKOCTb non
60NbWKXM NaBNEHUEM, OH OTBETUT: ,KMOKOCTb 3a-
Mep3HeT nerye, naBneHHe cnocobcTByeT 3amep3aHuio’.
310 MMeHHO M HabniopaeTcs ONS MHOTHMX BeLlecTB, Ha-
npumep, Bocka, napadpdurHa M Opyrux, y Boobl we, Kak
pa3 HaobopoT, naBneHMe 3aTpynHseT 3aTBepaeBaHHe,
OTONBMraeT ero, OHO CnocobCTBYEeT NOCTOSHCTBY M CO-
XPaHEHHIO WHUIKOro coctosHnd. Ha nepBbiii B3rnsn Mol
BCTanM 3necb nepen HOBOM 3arankoM; HO npu Gnuan-
LeM pacCMOTPEHHMH Heo6XONMMO BCMOMHMTbL, YTO BONA
COBEPLIEHHO aHOMAanbHO MNpH 3aMep3aHHK He CHHU-
MaeTcs, a, Ha060poT, paclMpseTcs, YeMy, eCTeCTBEHHO,
NpOTUBONEHCTBYET CHNbHOE BHEWHee nasrieHue, OTo-
OBUraloulee TOYKY 3aMep3aHMus, KOTopas BCrencTBHe
3Toro noHuskaercs. Hrak, 3aranouyHoctb 9BneHMs

HHUKEHHE TOYKH 3aMep3aHHUd BCEro Ha

o
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HCYe3/1a— OHO 9BNReTC HEOOXONMMbIM CNENCTBUEM YiKe
M3BECTHOTO; M Mbl noranbiBaemcs 06 onHow obuien
NPHYUHE BCEX OMMCAHHBbIX aHOManui, XOTa M He Mo-
EM BronHe TOYHO ee popMynMpoBaTh.

Sta TpeTbs aHOManMus Urpaer 3HauyWUTeNbHYIO POfb
B npupone. TemnepaTypa noBepXHOCTHOrO CNOs BONbI
B OKeaHax Konebnercs B HE3HaYMUTeNbHbIX npenenax,
NIeTOM OHa TONbKO HEMHOrO Tennee, 4Yem 3MMOH; CMEHbI
OHS K HOYM TakKe He maioT 60oNblWOHM pa3HMUbl B
TeMnepaTtype,—4To NPOMUCXOOMT OT OOonblOH MacChbl
BOObl M €e NerkononBHUIKHOCTH.

Mpu norpymwexnn B rnybb Mopa Mbl 6bICTPO NpHOEM
K [OBO/MbHO HH3KOM M NOCTOSAHHOM TeMnepaTtype, Ko-
TOpas, NO Noc/lenHWM HM3MEpeHWsaM, Ha bonblwiMx ray-
6uHax nepsknutcs okono 3° Huke Hyns. U Tem He me-
Hee BOOA Ha 3TUX rnybMHax HaxomWTCH B YKUIKOM CO-
CTOsiHMK Hnaronaps 4ynOBULLHOMY NAB/IEHHIO, KOTOpOE
nerko cebe npencraBWTb, €CNIKM NPUNOMHUTb, YTO CIIOH
Bonbl ywe B 10 MeTpoB NpoU3BOOMT NaBnNeHHE B OOHY
atmocpepy. He tpynHo Boo6pa3nTb, KAKOMY H3MEHEHHIO
nonseprcs 6bl Becb 06nMK 3emnu, ecnu 6b1 Bona Bena
cebs HOopManbHO U nerye 3amep3ana 6bl NpH BbICOKOM
NaBNeHWH, YeM NpH HOpMaNbHOM.

V.

TennoemkocTs.
Tenepb ™Mbl nepexonnM K COBEpPUWIEHHO HOBOMY BHIY
0CObeHHOCTeH BOMObI, KOTOpblie, B NPOTHBOMNONOKHOCTb

y®e OnncaHHbiM, MOXKHO Ha3BaTb CKOpee MexaHH4ye-
CKHUMH, 4€M 3BHEepreTHYeCcKHMH.
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Ecnu mbl HabnionaeM, 4To TeMnepatypa HEKOTOPOro
Tena Mmenserca 6e3 coBepuieHus paboTbl, TO Mbl roBO-
pHM, 4TO Teny coobuaercs UAM OTHMMaercs Tennorta,
M 3Ty Tennoty Mbl paccMaTpUBaeM, KaK HEKOTOpPbIH
Bun 3Hepruu. lpu 3TOM MbI HaxomMM, 4TO y pasHbixX
BELLEeCTB CYLIECTBYeT COBEPWEHHO pa3nMyHOe B3aMMO-
OTHOLUEHHWE MeNy NOBblWEeHHWEM TemnepaTtypbl M KO-
NIMYEeCTBOM MNpHUTEKaIOLWEro Tenna, T.-e. Mexay coBep-
LWWEHHO HEe3aBUCHMbIMKW NOpYyr OT Opyra BEeNUYHHAMM:
OflHA M3 HUX HM3MepseTcs TepMOMETpPOM, npyras—ka-
nopumetrpoM. OnHo Teno Tpebyer nns NOBbILWEHUS TEM-
nepatypbl Ha 1°—6onbworo nputoka Tenna, apyroe
orpaHMuyMBaeTCs ManbiM KonuyectsoM. Tenno, norpeb-
HOe Ha TO, YTobbl Harpetb Teno Ha 1°, HasbiBaercs
TENNOEeMKOCTbIO Tena, a ecnu npuTtoM pedb uoer ob
OOHOM TpaMMe BelluecTBa, TO B 3TOM Cly4yae Tennoem-
KOCTb Ha3blBaeTcy YN EeNbHOI TENNOEMKOCTbIO
NAHHOTO Tena; Ha NpakTUKe BMeCTo rpamma 6epyT Kuno-
rpamMm. 3T1a ynenbHas TENNOEMKOCTb y ONHWX Ten Be-
NMKa, y OpYyrux Mana, M OOMMHA eCcTecTBeHHO ObiTb
BblpayaemMa B KaKHX-HHOynb ennHuuax, TennoeMKocTb
Kakoro-unbynb tena momwkHa ObiTb NpUHATA 3a enwu-
HUUY, U BblGOp nan, Kak M Npy onpeneneHnn enrMHUubl
ynenbHOro Beca, Ha Bony. Mrak, ynenbHas tennora
BOObl MPHHATA PaBHOM eNWHHUUE, U TennoTa Apyrux ren
BblpakaeTcs ee KpaTHbIMKM WMnK npobsmu. Tyt onsatb
o6HapyWHMBaeTCs HEYTO YIOWBWUTENbHOE, OINHAaKO He
MMeIoLLee XapaKTepa aHOManuu: pedb UOET cKopee O
KpaiiHe BbloensioweM cpean Opyrux Ten nonosxe-
HuM Boobl. Cpenn nouTtH BCcex Ten, TENNOEMKOCTb KO-
TOpbix kKonebnercs He3HayuTenbHo, Bona obnanaer Hau-
6onbuiei ynenbHOM TeNN0EMKOCTbIO; M TO/NbKO HEMHO-
rie BewecTBa NpUONMIKAIOTCE K HEH, M3 HUX ONHAKO
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6nuwarilune obnamator Ttennoemkocteio B 5, 10, 20
n 30 pa3 MeHbwelo, 4yeM Boda. IJTO, Kak M3BECTHO,
ABNSETC OCOOEHHOCTbIO nocnenHel, € KOTOPOHM 4acto
NPUXOOMTCS CTAaNKUBATbCA KakK B TEXHWUKE, Tak U B OObl-
NEeHHOM MH3HM, NWHOH pa3 C BbIrONOM, NIPYro1 C yuiep-
60M, @ BO MHOIMX Cny4yasx—cC TE€M W OPYrdM OMHO-
BpeMeHHo. B Bume npumepa ynomsHem BonsHoe
oTOnneHne, 4Ype3Bbl4aWHO MeNNeHHO HarpesaeMoe B
cuny 60onbWOM TENnnoeMKOCTH BOMbl, HO pa3 Harperoe,
oonro coxpausiowlee tenno. Hro ke xacaercs Bapku
NUULM, TO, pacnonarai Mbl 008 3TOHW UENH HECKOINb-
KMMH ONHOPOMNHbIMHU HHUOKOCTAMH, Mbl HECOMHEHHO Bbl-
6pann 6bl He BOmy, KOTOpas O/1% CBOEro HarpeBaHHs
Tpebyer bonblie BCEero BpeMeHH, bonbuie BCEro 3Hep-
rMM 1 obxomMmTcs, CrnenoBaTeNbHO, BCErO OOPOIKeE.

Mouyemy umeHHo Boma obnamaetr Hanbonbwien Te-
NNOEMKOCTbIO,—Mbl HEe MOKeM coctaBuTb cebe bonee
WK MeHee yNOBNEeTBOPHUTENIbHOTO NpencTaBneHus; pac-
CyMIEeHHS, UCXONsSLIMEe M3 CTPOEHUS MONeKynbl BOMbI,
COCTOSLLIEH, KaK U3BECTHO, U3 IBYX aTOMOB BOOOpONA M
ONHOrO KWCNopona,—He NPpHBOOAT K Uenu; npeanorno-
KEHHUe, YTO TYT CHOBA MMeEET MeCTO rnepecTpoirka 4va-
CTHU,—CMMLWKOM LATKO, 4TOObI HMMETb Kakoe-HWbynb
Hay4yHoe 3HauyeHue.

Kak yske cka3saHo, 6onblias ynenbHas T€nnoeMKoCTb
BOOblI He MOXeT ObITb paccMaTpuBaeMa, Kak aHoOMasMs.
Yr1o, onHako, TyT neMCTBUTENbHO aHOMaNbHO, TaK 3TO
X0l HM3MEHEHWS TEeNnnOeMKOCTH BOObl NPH H3MEHEHHH
Temnepatypbl. [lo cux nop Mbl NOMNb30BanMCb TaKHUM
onpeneneHneM: ,ynenbHas TennoemMKoCTb €CTb KOJM-
4ecTBO Tennotbl, NnoTpe6Hoe ans Harpesanus 1 rpamma
Bewecrsa Ha 1°“; npu 3TOM MOnyanuMBO npeanonara-
Nocb, YTO COBepLIEHHO 6e3pa3nUyHO, NPOMNCXOOMT NH
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nosbiwexne Ttemnepatypol ot 0° mo 1° unm or 15°
no 16° (koMHaTHas Temnepatypa) uaM B KakoM-nn6o
opyroM temnepartypHom MHTepsane. OnHako, 370 HM B
KOEM cny4yae He Tak: TenIOeMKOCTb y BCeX Ten He He-
M3MEHHa, a 4acTo 3HaYMUTENbHO MEHSEeTCs, U, He CYMuTas
OBYX MCKNIOYEHWH,—C NONHATHEM TeMnepaTypbl Bo3pa-
CTaeT W TENNOEeMKOCTb. JTH NBA WCKNIOYEHHUS npencra-
BNSIOT PTYTb U Bona. B 1o BpeMs, Kak y pTyTH sBneHue
3TO 4pe3BblYaHHO NPOCTO, @ UMEHHO—C BO3pacTaHHeM
TemnepaTtypbl TE€NNOEMKOCTb Nanaer, y BOAbl OHO MHOTO
CIO¥KHEe, WU 3TO 9BNeHHUe—yYeTBEpPTas aHOMaANMUS
Bonbl. Ee ynenbHas tennoemkoctb ot 0° u npubnusu-
TenbHO 00 27° nocTteneHHo nanaer, 0OCTHraeT 3aech
cBOero mirmmum’'a ¥ oTciona HayMHaeT BO3pacTarTh.
lMpaBna, M3MeHeHHe TENNOEMKOCTH BOOblI HE Tak Y
3HaYMTENbHO, TEM HE MeHee OHO FCHO BbICTynaer M
nonnaercs TOYHOMY y4ery.

3710 06CTOATENBCTBO 3HAYNTENIBHO YCIOKHHUIIO BECbMa
Ba¥HYI0 B NPaKTHYECKOM OTHOLWIEHWM 3amayy ycTaHo-
BNEHUS MCTHHHOM eNMHHWUbl yOoenbHOM Ten10eMKOCTH,
T.-e. ,Kkanopuu“. Ilns 310ro MowHO 6biNO 6bl B3Tb KO-
NUMYecTBO Tennotbl, notpe6bHoe nns Harpesanus 1 rp.
sonbl ot 0° mo 1° unm ot 15° no 16°, HO 3TH KO-
NMYecTBa MONKHO OMnpenennuTb TO/NbKO KOCBEHHbIM Mny-
TeM, NOTOMY 4YTO B TaKOM ManeHbKOM TeMnepaTypHOM
MHTepBane HEBO3MOMHO cloenaTb HenoCpencTBeHHble
TOYHble M3MepeHHs. Jlyywe Bcero B3sTb BeCb MHTEp-
Ban ot 0° no 100°, B KOTOPOM NpH HOpMaNbHbLIX YC/O-
BMSX BONA OCTAETCs MMUIKOH, M NONy4YyeHHOE M3Mepe-
HMEeM KonuyecTBo Tennotobl, neneHHoe Ha 100, macrt
CPenHIo TENNOeMKOCTb B 3TOM MHTEpBale; BNpoyeM,
COBCEM HeNaBHO BbISCHUNOCH, YTO MNONy4YeHHas TaKHUM
nyTeM ynenbHas T€NN0EeMKOCTb O4Y€Hb Mano OTIHYaeTcs
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OT TennoeMKOCTH NpHM KOMHaTHOM TeMnepaTtype, U no-
TOMYy, COrNlaCHO Me)OyHapONHOMY COrnaleHHto, NpH-
HATa 3a €0MHMULUY KONHUYeCcTBa TennoTbl—KanopHio.

Ha yeprt. 3 npencraBnexsa KpuBas ynenbHoM Tennoem-
kocth Bonbl Meway 0° u 100°, npu yem macwrab ocu
opanHaTt BbibpaH ouyeHb 60nbWKM, 4TOObI pa3HOCTH
BbICTYNanu 0OCTaTOYHO OTYET/IUBO.

Yro ke 310 3a HOBas OCOOEHHOCTb BOMObI, BblOe-
naowas ee cpenn npyrux Bewects? CpasHuBas 3Ty
aHOMaNui C npeyHeH, C MaKCMMYyMOM NOTHOCTH, T.-e.

1,04

1,02

/

1,00&

0,98

Minimum

ne

0,96
o 20° 10° 60° 80°  100°

Yepr. 3. 3aBHCHMOCTbL TEMJOEMKOCTH BOAbI
OT Temmneparypbl.

MHHUMYMOM ynenbHoro obbema, BHWIOHMM, 4YTO TOT MH-
HMMYyM HacTynaet npu 4°, stor — npu 27°; craHo-
BHUTCS BCE SCHEH M sCHeH, YTO unes neperpynnupoBKH
aToMOB, KaK OCHOBa nns OOBbACHEHHH BCEX aHOMalHH
BOObI, NOMKHA ObiTb OCHOBATENbHO H3y4eHa, a co-
OTBETCTBYIOLLAA TEOPHUS MONKHA, NO BCEH BEPOSTHOCTH,
npuobpectH oueHb CNOWHbIN BHUO, Y4TOObI OOBACHHTL
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MHOroobpasve aHoMmanuii Boabl. B nmanbHeliwem Mbl
bynem ellue MMeTb Cnyyai BEpHYTbCS K 3TOMY BONpOCY.

PaHblie yske ynoMHMHanocb, 4YTO ynenbHas Tenno-
€MKOCTb BONbl HEHOPMa/lbHO BEfIMKa MO CPaBHEHHMIO C
opyrumMu Tenamu. Ho nmeertcs Bewiecrso, KOTOpOe,
NOBHMOMMOMY, M3 3TOrO COMOCTAB/NEHWUS NOMKHO ObIThb
H3BATO, TaK Kak CTOMT Onmke BCEro K Bone, BepHee
CKa3aTb, TaK Kak OHO—TO}e BOMNa, TO/MIbKO B NPYroMm
COCTOSHWUH, — MMeHHO nen. OnHako, 3TO He COBCEM
BepHo. KW nem uMeer 3HauMTENbHO MEHbLUIYIO
TeNnnoeMKoCcTb, 4YeM BOOa, MMEHHO HeMHoro bonbue,
yeM B NONOBHUHY. TeM e caMbiM NPHUTOKOM 3HEPTHH,
KOTOpbIM Harpesaercs Ha 1° oaoMH rpamM BoOmbI,
MOHO HarpeTtb aBa rp. nbna. KM 3to nmeer mecto u B
TOM cnyyae, korna oba tena—u 1 rp. sBoobl ¥ 1 rp.
nblla MMEIOT ONHY M Ty e HauyanbHyio Temneparypy,
Hanp.,, 0° 1 onHy M Ty Ke KOHEYHylo Temnepartypy,
nHanp., 1°. Tak Benuka pasHuua B MNOBENEHWH NpPH
TakoM 6nM3KOM poncrBe COCTOSAHMH!

Vi

Tennora nnasnenus.

Tenepb nepeknHeM 3HepreTMYECKHMH MOCTHK Memwdy
obenmn ¢opmamMu MaTepuM, Mewny nbaOM U BOMOH!

Camo coborw pa3symeercs, 4TO, ecnu Ons Harpesa-
HHS Tena npu HEM3MEHHOCTH ero arrperatHoro co-
CTOSHUA TpebyeTtcs NPUTOK Tenna, To 3TOT NPUTOK elle
bonee HeobxonMM AN U3MEHEHWUS €ro COCTOSHUA, ecnu
nawme Temnepatypa Tena He u3MeHnsetcs (4TOo Hmeer
MECTO TMNpW HOpManbHbIX YCNOBHSX): TEpPMOMETP,
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NOrpyMEeHHbIH, Hanp., B CMeCb BOObl W nbla, CTOWT
Ha 0° Bce BpeMs, NOKa HarpeBaioOLMH CMeCb OrOHb
He pacnnasBHT nocnenHero Kycouyka nbna. Konunyecrso
Tenna, KOTopoe HeobxomMMO 3aTpaTUTb Ha nnasne-
HHe 1 rp. nbma, Ha3biBaeTcs TENOTOKO NNABMEHMUS
nboa MnM, ecnu ynotpebnsaior BbipayeHue ,Bona“ nng
ee 0bOMX COCTOSIHMHM, TFOBOPST: ,Tennotra nna.leHHs
Bonbl“. [lpyroe BblpaskeHWe 0Ns TOrO e MOHATHS:
»CKpbITas Tennorta nnasneHWs BOOblY; 30€Cb B39TO B
OCHOBY HabnioneHue, 4TO Heobxonumas Ong nnasne-
HUS TennoTa Hcye3aeT BHYTPHU NENaioLerocs MHOKUM
Nbaa, He NposBNffSCb HAPYWHO B MNOBbIWEHUH Temne-
patypbl. Henb3s ckaszatb, 4To6bl 3TO BbipameHHe 6bino
BbIOpAaHO OCOGEHHO ymayHo, TaK KakK 3HepreTuyeckoe
pasnuumne Mexny nbooM M Bomoi Gpocaetcs B rnasa
No KpaHHeHW Mepe He MeHblle, YeM pa3nuune Meway
XOMOOHOH M Tennom BONOM, O CKPbLITOCTH MO3TOMY
M peyH, cobCTBEHHO rosops, He MoxeT ObiTb, HHaye
NpHOeTCs roBOPUTb O CKPbITOHM TennoTe ropsyen Bolbl,
XOT9 3mecb OHa M obHapymHBaeTcs TepMomMeTpoM. Bbi-
pameHue ,CkpbiTas Tennorta“ Ha HalWMX rnasax cra-
HOBHTCA yCTapenbiM; BO BCAKOM cnyyae eMmy Heobxo-
OMMO npennoyecTb TEPMHUH ,TENnoTa NnaBneHus“.
Tyt Mbl nonxomuM KO BTOpOMy cnywvaio, Koroa Bona,
XOT9 H He OOHapyHWBaeT HMUKAKOM aHOManWH, HO TeM
He MeHee 3aHMMmaeT ocoboe MeCTo cpenu Apyrux Ten.
Bona obnanaer Heo6bikHOBEHHO 60ONbLWONH TennoToOH
nnasnexns; He MeHee 80 kanopui Heobxoonmo
3aTpatuTb, uTtob6bl pacnnasutb nen, — 80 rpamm-
kanopur Ha 1 rp. nbna, MHaye rosops: 4TOGBLI pac-
nnasutb 1 rp. nbnoa, He06XO0OMMO 3aTpaTUTb CTONbKO
e 3HEepPruH, CKONbKO ee HywHO 6bino 6bl ons Ha-
rpeBadns 80 rp. Boabl Ha 1° unm 1 rp. Bonbl Ha 80°!
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B Hawem cnyyae npouecc nnasneHHs paBHOUEHEH
(3kBHUBaneHTeH) HarpesaHuio Ha 80°! Boipaskasch euue
uHauye: nen npu 0° u Boma npu 0° no conepskaHuio
CKPbITOM 3HEPrHHU Tak Ke CHNbHO OTNHMYHbLI OpYr OT
npyra, kak sona npu 0° u Bona npu 80°. Mna cpas-
HEHWUS YKaeM, YTo TennoTta nnasneHus 6exzona—30,
cBuHUa 5,5, cepbl 9,5, uucroro enesa 6 kanopwuii.
M3 metannos tonbko onuH obnanaer KonoccanbHOM
TENNOTON NNABNEHUS—AaNIOMHHHUH, CBOMCTBO, NONYYH-
BLIEe OrpoOMHOe TexXHWyeckoe npuMeHeHue. 3a cnen-
CTBUSMH, KOTOpble BbITEKalT M3 60NbWOH TEnnoThbl
NnaBneHns BOMObl,—Henaneko xoautb. Ecnm ywe-npu
CyLLLECTBYIOLHMX YCNOBHUSX CNblWHbI Kanobbl, 4TO yno-
Tpebnaembiii B XO03sHcTBe nen Tak ObicTpo Taer, TO
Hackonbko Obino 6bl TpynHee, ecnu 6bl Boma umena
HOpManbHyl0 Tennoty nnaeneHus! B npupone ke
TennoBas WMHepuus Boobl (Tak MOMHO Ha3BaTb pac-
cMatpuBaeMoe 31eCb CBOMCTBO BOObI B CBA3HM C He-
06bIKHOBEHHO 60NbLIOI ee ynenbHOM TEeNN0eMKOCTbIO)
Knaner CBOM OTneYyaToOK Ha BCe sBNeHWs, Habnionae-
Mble B MOpPSX, peKax, rneryepax M CHEMXHbIX MONsx,
OTneYarToK, KOTOpbiH TPymoHO ONMCaTb BKpaTule, HO KO-
TOPbIH MOHEMHOTrY BbISCHATCS B marnbHeHLWeM,
Tennota nnaBneHns Takke He NpUHALNEKWUT K Be-
NTMYUHAM, KOTOpble NpHU BCAKMX OOCTOATENbCTBAX Xa-
pPaKTEepU3ylOTCS OOHMMHM M TEMH IKe YUC/IaMH; OHa
NPHHHUMAEGT pa3fHyHble 3HAaYe€HUS B 3aBUCHMMOCTH OT
TOro, NMPOMCXOOWT MM NNaBneHWe npu 0° unu npu
npyror Ttemnepatype (4to M. 6. NpU H3MEHEHHOM
naBNeHWH MnK npu npyrux obcrostenbcreax). Mpu 7°
HUKE HYNs, Hanpumep, TennoTta NnasBfeHWUs ONOCTUraer
TONbKO 76 Kanopwi, T.-e. C KamabiM rPanycoM NOHMUKe-
HHUS OHA YyMEHbLIAeTCs 4YyTb HEe Ha NOn-Kanopuu. ITOT
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dakr, B3aTbIH cam no cebe, HaxoAMTCs B NPOTHUBO-
peunn co Bcemu oskunanusmu. HM60, yem xononwxee
nem, TeM CUnbHee, Kak MOXHO Obino 6bl npennona-
ratb, €ro CONpoTHB/IEHHE TasHUIO; Ha CamMOM nene—
Kak pa3 HaobopoT, U 3TO—NSATas aHOManMsa BOMb.
Jlerko BMOeTb, 4YTO 3Ta aHOMANMWA HAXOMMUTCA B NOTH-
YeCcKOH CBA3M C TeM OOCTOATeNbCTBOM, YTO ynenbHas
TennoeMKoCTb Nbaoa MeHbwe, 4yeMm Bonbl. Hac canw-
KOM naneko 3aBeno 6bl NanbHeHWee pa3BUTHE 3TOM
CBsI3W; TepMONMHaMWKa maetr ang Hee npoctyio ¢op-
Myny, Ne€rko M NMpOCTO OODBACHSIOWLYIO 3TO CBOWCTBO
Boabl. Cnenyer ynoMsHyTb, 4TO 3TOM e aHoMmanuew
obnanaiT elle OBa WMNM TPH BelleCTBa—MHOTHe Tena
BooOLIe TOYHO He HcCnenoBaHbl C 3TOM TOYKK 3pe-
HHUS —Mewnay HWUMH, Hanpumep, ¢ocdop.

VIIL.

Tennota napooGpa3zoBanus.

Ecnn tennota nnaBneHns BOObI OTMIMYAETCS CBOMM
HeoObIKHOBEHHbLIM pa3MepoM, To B ewle bonblien cre-
neHn obpauwiaer Ha cebd BHMMaHWE PONCTBEHHas €M
BE/M4YNHA, KOTOpas, OIHAKO, NePEHOCHT HAaC COBEPLUEHHO
B Opyryio obnactb, MMeHHO B obnactb nepexona M3
TBEpPNOTrO M KHOKOrO COCTOSHMA B ra3oobpasHoe,—B
BONSHOM nap.

Kak nns obpauienns nbna B Booy, Tak, €CTECTBEHHO,
M ons npespalleHus Boobl B nap Heobxomnmo 3atpa-
TUTb HEKOTOPOE KOMMYECTBO 3HEPrUH, KOTOPYIO, M3-
MepseMylo KanopusMH, Ha3blBalOT TennoTtoW napo-
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ob6pa3oBaHus (MNKM CKpBLITOM TennoTtoi napoobpaso-
BaHMS) U KOTOpas 3HAYWUTENbHO NPEeBOCXOOMT NEpBYIO.

He menbwe 536 kanopuit HeobxomnMo coO6LWIMTH
eouH1ue Maccbl Boaobl, 4TOObI OOpaTtuTb ee B nap;
BOT y)e TpeTbs OCOOEHHOCTb BOObI, BO3HOCALLAA €e
cpend Opyrux BeLIeCTB Ha wuapcTBeHHyio BbicoTy! K
TYyT Mbl He BMNOMHE MOMEM TMOHATb MNPHYHUHY 3TOrO
aBneHns. Hu xumuyeckoe crtpoeHue, HHU PusMyeckoe
CBOWMCTBO BONObl HE NAIOT KAo4a K OOBACHEHHIO npH-
YMHbI TaKOro 60NbLWOro CONpOTHMBEHHS BOMbl BHEL-
HEMy YyCHMNIMIO, HanpaBleHHOMY K TOMY, 4Tobbl nNpw-
BECTH €€ 4acCTHUbl M3 NPHUCYLLIETO KHUIKOMY COCTOSAHHIO
TeCHoro cuenneHns B 6onee pa3benHHEHHOE, C CHMlb-
HbIM, 6€CNOpANOYHbLIM NBUKEHHEM, COOTBETCTBY IOLLINM,
C TOYKM 3pEeHMS aTOMWUCTHYECKOH TeopHH, razoobpas-
HOMY COCTOSIHHIO MaTepHM.

KakoBbl npaxkTHuyeckue nocnencrsys 3TOro, Mbl yie
ynoMHHanM: ypessbl4yalHas HEIKOHOMHWYHOCTb nony4e-
HUS BbICOKMX TeMnepatyp NpW NOMOLUM BOObl, KOTO-
pyto—6ynb Ha TO BO3MOMHOCTb—cCnenosano Obi 3a-
MEHWUTb IpYroi skuokocTbio. Mrtak—k GonblioH Ten-
noTe NNaBneHWs, TaKOW ke yNenbHOM TenjnoeMKOCTH,
NpUcoenMUHIeTcs OrpoMHas Tennota ucnapenus. He-
obxonMMma ruraHTckas 3aTtparta Tenna, 4tobbl obpaTuTh
100-rpanycHyio Bony B 100-rpanycHbiif nap; HymHO
TONbKO TMPHUMNOMHUTB, 4YTO TO KE CaMOE KOMYeCTBO
ankorons obpauiaetcs B nap OOHOW TpeTbio, a
pTyTb—1!/s TOWH 3Hepruu, koTopas notpebHa nns BonbI.
ConocraBnss Bce Tpu onucaHHble OCOOEHHOCTH BOMbI,
Mbl NONy4YMM npencraBfneHHe O TOH OrPOMHOH BHY-
TPEHHEH 3HEepruM, KoTopas CKpbiTa B BOOSHOM nape,

Ha uepreske 4-om un30b6parkeHa BCA 3Hepretuye-
CKas WUCTOpHS BOMObl, OT XO/NOOHOTO Nbia 0O CaMoOro

27



ropsyero napa. Abcumccbl npencrasasioT Temnepa-
Typbl, @ OpOMHaTbI -~ KANOpHH, 3aKNIOYaIOLMECs B Be-
LiecTBe NpU COOTBETCTBYIOLWIMX TemnepaTypax. Kpusas
COCTOMT M3 OBYX pe3KMX BepTHKaNbHbIX NONbHEMOB,
npu 0° u 100° 1 Tpex MenneHHo NOMHWMAIOLLIMXCH
YyacTeH, COOTBETCTBYIOLUMX HarpeBaHWIO fbaa, BOObl U
napa; U3 3TUX OTPE3KOB-—CaMblH KpYyTOH COOTBETCTByeT
WHIKOMY COCTOSHMIO, TAK KaK TeMNN10eMKOCTb 31eCb paBHa
enuMHHue; MeHee KpyTbl obe npyrue BeTBM KPUBOH, TakK
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Yepr. 4. BHyTpeHHas 3Heprus (B Kajiopuax) /baa,
BOAbL!I W napa.

KaK TenMoeMKOCTb ibAa U Napa paBHa COOTBETCTBEHHO
/2 n /s, HetpynHo BMneTb, ecnu MbICNeHHO nponon-
HUTb KpUBylo, u4TOo okono 500° nap conepmkut He
menee 1000 kanopwu.

Tenepb Mbl He GyneM ynuBnaTbCs TOMY, YTO BOOS-
HOH nap B TaKOW CTEeNeHW NPUroneH B KayecTBe MCTOY-
HHUKA CHUNbl 0N HENONBHKHBIX M NBHUMKYLLIMXCS Ma-
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WHH—YTBEpPOEHUEe, KOTOpOe, €eCTeCTBEeHHO, He ycTa-
HaBNMBaeT CTeNeHW 3KOHOMHMYHOCTH MNapoOBbIX MalUMH:
eCNIM MHOTO B/IOYEHO, MHOIO0 M nonyyutcs. Bnpouem,
B 3TOM Cny4yae nony4yaercs CpaBHWUTENbHO Mano, Ta-
KMM o6pa3oM K03pPHUUMEHT nNONE3HOro nercTBUs OT-
HOCUMTenbHO HeBenuk. [lpuunMHy 3TOro sBnNEHMS Mbl
NOMNMHbI NONBEPrHyTb O0COOOMY pacCMOTPEHHIO, KOTO-
poe, XxOTs M He BemeT K HOBOM aHOManWW BOObI, HO
OT 3TOrO He CTAHOBWUTCH MEHEeEe WHTepeCHbIM.

Ha ocHoBaHMM npuHUMNA COXpaHEHWS 3HEPTUH, NpH
KamaoMm npouecce, 6ynob OH €CTECTBEHHbIH MWK Tex-
HAYECKHUH, SHEeprus He npuobpertaeTcs U He TepseTrcs,
NPOMCXOOMT TONbKO npeobpa3oBaHWe 3HEPrMH U3 on-
HOM ee ¢opMbl B OpYyrylo; B HaleM cnyyae Tenno
obpaluaercs B MexaHuuyeckyio paboty. Ecnn nameputb
oba BMOa 3HEPrMM B ONHMX M TeX ke ennHUuax, TO
nony4yarcs ONMHAKOBbIE YNCNA; €CNU U3MEPATb TENNOTY
B rpaMM-kanopusx, a paboty B sprax, TO Mbl NONYyYUM
COOTHOLIEHWE MeNy OBYyMS €NMHHMUAMHW, @ HMEHHO
KasknoOW rpaM-KanopyUK cooTBeTCTBYIOT 42 MUNNMOHa
spros. Ho ymke rpybbie M3MepeHHs, NpoU3BeNeHHbIe
Ha NapoBbiX MalUWHax, NOKa3biBalOT, YTO IHEpPrus, no-
nyyaemMas MaxoBbiM KONECoM, nayke NpHONMU3UTEeNnbHO
He paBHa 3TOM BelIMYMHE: OHa cocTasnser /e unu /s,
Yy COBpPEMEHHbIX MallKH, MOXET-ObIThb, !/4 TOW 3HEpPTUH,
KOTOpPYIO MOYHO Obl O)KMOaTb COrnacHoO NpHHUMNY CO-
XpaHeHns 3Hepruu. EcrecTBeHHO, 4TO YacTb COObLLEH-
HOM MallMHE 3HEpPrHH NpH NPOXOWOEHUH ee uyepes
MalKHy TepseTca Onaromaps TPEHHIO, H3NYyYEeHHIO,
TeNnNonpoBONHOCTA M HOPYrMMH NYTAMWU: BepHee cKa-
3aTb, 4acTb COOOLWIEHHOH 3HEprMH paccerBaeTrcs B ya-
CT9X MaWwMHbl U B npoctpaHcrtBe. OnHako, nerko no-
KasaTb, 4YTO 3Ta ,yTeYKa“ Naneko He Tak BEMKa, Kak
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nonHas noTeps 3HEepruH; U TEOPETUYECKH C NONHOK yBe-
PEHHOCTbIO MOMHO NOKa3aTb, YTO Na)e y MallMHbI, Y
KOTOPOH COBEpPLUIEHHO MCKMIOYEHbl BbllLEYNOMSHYTbIE,
TaK Ha3blBaeMble, HeobpaTHUMble npoueccol, (4TO npak-
THYECKHM, KOHEYHO, HeOCyLLeCTBUMO), T-€. Y MallMHbl,
KoTOpas pabortaer BnonHe obpatMMo, nonyyaemas pa-
6ota MOMeT cocCTaBnaTb TONbKO Hebonbuwyio 4acTb
coobLIeHHOH 3HeprrH. MOHO naxe COBEpLUIEHHO
TOYHO CKa3aTh, KaK BeNMKa NoMkHa ObiTb 3Ta 4acTb,
HHaye Ha3biBaeMas none3HbiM NEeHCTBMEM MalUHHBbI.
Sta BeNMYMHA HE 3aBMCHT OT YCTPOMCTBA MallMHbI, a
NUWb OT nBYX (pakTOpOB: TeMnepaTtypbl KoTna, KOTO-
pbiM NUTaeTcs MallKHa, K OT TeMnepaTtypbl XONoamnb:
HAKA MM KOHINEHCATopa, NONb30BaHHE KOTOPbLIM He-
06XONMMO M KOTOPbIH CNYWUT ON% OTBOOA M KOHOEH-
cauvu napa (y NOKOMOTWMBOB, HanpuMep, KOHOEHCa-
TOpOM Cny®HuT atMmocdepa).

Cranem obe Ha3BaHHble TeMnepaTtypbl OTCYHTLIBATb
He OT TOYKM 3aMep3aHWs BOObl, HO OT TOYKH, KOTO-
pas newut Ha 273 rpamyca Llenbcus HMke Hyns u
HOCHUT Ha3BaHMe ,abconTHOro Hyna“ Temnepartypbl,
(tak kak 6onee HWU3KOM Temnepatypbl Henb3s nony-
unTtb). Bo-BTOpHIX, MBI OyneM B manbHeiweM paccmar-
puBaTh He noOne3Hoe NerHCTBHMEe MallWubl, T.-€. OTHO-
LUEHHE NONYyYEHHOM 3HEPrHHU K IHEPrUH 3aTpayeHHOH,
a HanpaBWM CBO€ BHMMaHME Ha 3HEPrHiO TENsoH BOMbI,
OTBOOMMOM B KOHOeHcaTop, M 6Oynem Ha3biBaTb cTe-
NeHbI0 paccesHMs MallWHbI OTHOLIEHHE 3TOH NOTepsH-
HOWM NIN% MalMHbl 3HEPrHMKM K NepBOHa4yanbHOM, HMes
B BMOy TO 0OCTOATENbCTBO, 4TO 3Ta 3Heprus, pac-
cenBaeMas B OKpYyiaioulee NpoCTPaHCTBO, OCTaercy
6ecnonesHon Ons MalHHbI.

YucneHHoe 3HayeHWe cTeneHu paccesHus nns obpa-
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Jlopa B. Kenbeuu (B. Tomcon
(1824 — 1907).

TUMOH TENNOBOM MaWMWHbI HA OCHOBAaHWK YCTAaHOBIEH-
Hbix 60 netr TOMy Ha3am M OCTaKOLLMXCA He3blIbNneMbIMU
0O CHX NOp MOMIOKEHUH ydyeHus o Tennote (TepMonu-
HaMMKH) paBHO OTHOLWEHHWIO abcontobHbLIX TemnepaTyp
KoHoeHcatopa M kotna. CoBeplIEHHO 9CHO, YTO ecnM
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Mbl 3HAeM 3Ty BE/IUYMHY, TO Mbl NIETKO MOMWEM BblYHC-
NUTb nNofne3Hoe NerHcTBUE MallMHbl, T.-e. Ty BENHUYHHY,
KOTOpas B KOHUE KOHLOB HaC MHTEpecyeT: OHO NPOCTO
paBHO MOMONHEHWIO N[O EeNWHWUbI TOW NPaBUIbHOM
opobu, KOTOpas npencraBnseT CTeneHb pacCesHus.
Yr1obbl nonyuntb Haubonee 3KOHOMHO NEHCTBYIOLLYHO
MalWKnHy, HeOOXOOMMO BO3MOMHO YBENW4YMBaTh nones-
HOe NeHCTBMe, CNnenoBaTeNbHO BO3MONKHO YyMeHbLIATh
cTeneHb paccedHUs; 3TOTO MOMHO LOCTUTHYTb OBYMS
cnocobamMu: MM TeMm, 4To Temnepatypy kotna (4ucno
BXOOsiLIEe B 3HaMeHaTelNb) MOANEPIKMUBAIOT BO3MOMHO
Bbille, MK BO3MOXKHO OOMbWHWM OXNaAKOEHUEM KOH-
neHcatopa (ymeHbweHue 3HameHnatens). O6e 3th Bo3-
MOKHOCTH, KaK NEerko NoHaTb, N0 KpaiHel Mepe noka
B MallMHe ynoTpebnsercs Bona, OCYLIECTBUMbI /IHWb B
y3kux npenenax. HopmanbHas temneparypa korna 100°,
1.e. 373° KenbBuHa &ax Ha3blBalOT abconioTHYIO TeMne-
paTypy B NamsTb BEIMKOrO aHTNTHHCKOTO PHU3nKka nopaa
KenbBuHa); ¢ npyroii CTOpoHbl KOHOEHCATOp, B KOTO-
pblii YCTPEMNAIOTCA KOHOEHCHUPYIOLLMeCs napbl, B Ny4-

wem cnyyae uMeert temneparypy B 50°, 1.-e. 323 Kenb-
BMHAa; CTeNeHb pacCesHUs C/enoBaTeNnbHO paBHa
323

373°
ans nonesHoro newmcreus ocraertcs tonbko 14°e, Cy-
LLIeCTBYIOT BO3MOMHOCTH HECKONbKO YBENWYWUTb pas-
HUUy obeux TemnepaTtyp; MOMHO, HanpuMep, noaBepr-
HYTb KOTENn BbLICOKOMY OABMEHWIO, OTYEro, Kak Mbl
YBUOWM, TeMnepatypa KWMEeHUs MNOBbILWAGTCH; ONHAKO
TexHnyecku nosectu ee soiwe 150° C unu 423° K He
ynactcs. KoHneHcatop nomoulbio 0cobbix npHUcnoco-
6nexunit MoskHo oxnaautb no 20°C Tt.-e. 292° K. Torna
cTeneHb paccesHus Oynetr B Kpyrnbix uucnax 70%oe u

1.-e. 0,86 nnn 86 npoueHTOB, M cnenoBaTenbLHO
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nonesxnoe nercreue 30°/o; oTClona Hamo ewe OTHATHL
noTepu, Bbi3biBaeMbie NOOOYHLIMKU HEO6PATUMBIMK NpPO-
ueccaMu (TpeHWs M T. 4.), Tak Y4TO B NyyleM ciy4yae
ocraetcs 25 NpPOUEHTOB, T.-€. NOJIe3HOH OKa3biBaeTcs
TO/IbKO OOHA YeTBEpTb BCEH MNPUMEHIEeMON 3HEpPTHH.
Mpn ynotpebneHnn HEKOTOPBIX OPYrHMX MHUOKOCTEH
MOYHO NONYYUTb NyuyliHe pe3ynbTaTbl, HO Bbiroda He
CTONb BE/IMKA, 8 OYEBHAHO BO3HMKAIOLLME NPH ITOM He-
ynobcrea CNULIKOM BE€IUKK NS TOTO, 4TOObI OTKpbIBaTh
6onbuwoe none ans TeXHUYECKHUX YyCOBEPLLEHCTBOBaHHIA.

Tenepb craHOBUTCS dCHBIM, NOYEMYy TaK HEOObLIKHO-
BEHHO Mano none3Hoe neHNCTBUE KONOPHYECKOH K
rnaBHbiM o6pa3oM nNapoBOHM MalMHbI: NPHUYMHA 3TOTO
SB/IEHUS 3aKNioyaeTcs B CIAMWIKOM ManoM HHTepBane
Meway rpaHMuaMy CyLLeCTBOBaHMS BOMbl, T.-€. Mewny
TOYKAaMHU TasHWS NbOa K KMNEHWS BOObI: Ha NpoTs-
sweHnn 273° Boma TBepoa; C OpYrod CTOPOHbI, mame
ecnu cyutath BBepXx Tonbko no 1.000° C, B npene-
nax 627° Bona napoobpa3Ha, ¥ TONbKO B ManeHbKOM
nutepsane B 100° Bona HaxooMTCH B KHUIKOM COCTOSIHUM.
B cB3M C 3TUM KOHOEHCATOp M KOTEn NO CBOMM TeM-
nepatypam o4eHb ONW3KW, ON% MHCNONb30OBaHWUA BCEH
3HEpryMK He XBaTaeT HYHOro TyT pe3KOro KOHTpacTra.
3toT KOHTpacT 6bin 6bl HanMUO, KMBKM Mbl Ha no-
BEpXHOCTH 3eMnu npu 6onee HU3KKMX TeMrepaTypHbIX
ycnosusx (npeanonaras, KOHEYHO, 4YTO Haw opra-
HM3M O6binKM  Obl COOTBECTBEHHO HHaye YCTPOeH);
neu, HanpuMep, TOYKA KUNEHWUS BOOblI U TasHWA Nboa
npn 200 n 500 rpanycax a6conioTHOM WwKanbl, TO cTe-
NneHb paccesHWs paBHanacb Obl %. a nonesHoe neu-

3

ctBue 6bino 6blz. T.-e. 75 npoueHToB, B coBepuweHHo
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npyroii obnactM HCNONb30BAHWUA 3HEPTHH, UMEHHO B
3NEKTPUYECKUX MaLMHAX, Mbl MMEEeM OYeHb BbICOKOE
nonesHoe neicreue (90%0 M Bbiwe), — Tak 4YTO 3Inek-
TPHYECKYIO 3HEPrHi0 MOKHO HCMONb30BaTb NOYTH Ue-
NIUKOM; M 3TO TONBKO NO TOH NPHUYMHE, YTO Mbl HKH-
BEM Ha [0BO/IbHO HWU3KOM, Mano OTAHYaloWeMcs OT
HyNs ypOBHe 3NEKTPHYEeCKOro noTeHuuana, Torma Kak
TeMnepaTtypHblii YpOBEHb y Hac LOBOMbHO BbICOK.

V1L
Boasxon nap.

BosBpauiascb OT TeXHMKH K Hayke, HECKONIbKO OcCTa-
HOBMMCS Ha ToM ¢akTte, yto Boma kunut npu 100° C
AcHo, 4TO 3Ta TeMnepaTypa OTHOCHMTCA TONbKO K OCO-
6biM, xOT9, MOmeT-ObiTb, U Hanbonee 4yacTo BCTpeyaio-
wMMca ycnosusM, Ecnm yk TOuka TasHMs nboa u3Me-
HAeTCS OT NaBNeHWs, TO HeNb3s COMHEeBaTbCd, 4YTO M
C TOYKOHM KUNEeHUs Boobl 6yneT NpoHCXOoNHTb TO Ke, eC/IH
ewe He B 6bonbwei cteneHn. B nerictButenbHOCTH nep-
Bas U3MEHAEMOCTb MOXeT ObiTb Ha3BaHa MHKpOCKONHYe-
CKOH, 3Ta—MaKpockonuyeckord. OTHOCHTENbHO Hanpa-
BfIEHHWS, B KOTOpPOM BTOpPOE M3MEHEHWe npoTeKkaer,
TOWE He MOMeT ObliTb COMHEHHS, BCAKAS aHOManMs
30eCb MCKNIOYEHA; YeM MeHblue naBlieHue, TeM nerye,
T.-e. npu. Tem 6onee HMU3KOM TeMnepatype NpoOUCXO-
OUT Kunenue, M Haobopotr. CnokoliHoe uHcnapeHue
BOObl MMEeT MeCTO MNOCTOSHHO, NMpH BCAKOM Temnepa-
Type, HO TONbKO C NOBEPXHOCTH; €C/IH NPHBECTH BCIO
Maccy BOObl B COCTOSHWE KHMNEHWUH, TO BHYTPEHHAS ee
3HEeprus nNpyY 3TOM HaCTONbKO BO3pacTaeT, YTO OHa B
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COCTOSHHMM npeononeBaTb BHewHee pasneHne, Ecnu
BHEWIHee OaBfeHWe, BMECTO OOHOH aTtMmocdepbl, He
npeBbilIaeT NOMOBHHLI, TO Boda yme KWnut npu 82°%;
HaobopoT, npu nByx atMocdepax NaBneHUs Bona 3aKH-
naer ronbko okono 120°. 3tu aBneHns MOHO HabntonaTthb
unn B nabopatopMM nNpM MNOMOLUM pa3peratollero
MK HarHeTaTenbHOro Hacoca, MNKW,—KOHEYHO, B bonee
Y3KMX npenenax,—HenocpeacTBEHHO B npupone, Ha
BbICOKMX ropax Wnu B rnybokmx waxrtax. Ha camot
BbICOKOH rope 3emnu (BepwMHa KOTOpOW euwe Hemo-
CTUTHyTa) BOOA HOMKHA KuneTb ysxe npu 71°, a Ha
BbICOTaxX, IOCTUTHYTbLIX NPW BO3OYLWHbIX Nonetax, euie
paHblwe; Ha nHe rnyb6okol OypoOBOM CKBaMMHbI Bona
6ynetr kunetb npu 110°m nawme 120°.

PaccmatpuBaeMoe 3mech 9BNeHME MOKHO npencra-
BMTb MHauye, Tak cKa3aTb, B obpauieHHoM ¢opme.
Ecnn HabnionaTb KuneHwe B OTKPLITOM cocyne, TO
KOHel npouecca eCcTeCTBEHHO COBManaeTr C UcYe3HoBe-
HMeM Bomobl. B 3aKkpbITOM ke cocyme HacTynuT paBHO-
"BeCHEe MEMIy XHIOKOCTbIO M 0Opa3oBaBLIMMCS NapoM,
KaK TONbKO NOCMENHEero nony4ynTcs Takoe KO/NNYecTBo,
KOTOpOE 3amepwWT nanbHeHwee napoobpaszoBaHHe.
B stom cnyyae rosopsat: nap HacoiweH (BepHee 66110
6bl Cka3aTb — NPOCTPaAHCTBO HacbileHo napom). Ko-
HEYHO, 3TO CnpaBenNiMBO TOMNbKO ONS OnpeneneHHoM
TeMnepaTypbl; AN NpPyroH — nNaBfneHUe HaCbiLEHHOTO
napa WAMW, Kak TOBOPST, YNPYyrocTb HacbILAOLLIEro
napa 6yner npyras. Kopoue: ynpyrocrb HacbilaoLWEro
napa ectb ¢yHKUMS TeMmnepaTtypbl. TakuM obGpa3om
nonyyunacb obpatHas ¢opMa NPEeKHEro MnoNoKeHUs:
TOYKA KUNEeHUS —QYHKUUA NaBNeHHs.

Heucuncnumoe umcno pa3 co Bce Bo3pacTatoLle
TOYHOCTbIO M3MepsAnach YNpyrocTb HacblLLaoWeEro napa
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BOObl Kak ¢yHKUMS TemnepaTtypbl, U 6blnKM nonyyeHbl
cooTBeTCTByOLIME Tabnuubl; HO elle HarnsnHee rpa-
durueckoe un306parkeHHe 3TOH 3aBUCHMMOCTH B BUae
KPHBOM ynpyrocTH HacbllLaloWero napa Ha 4eprt. 5.
Kak BuoHO, ynpyrocte napa, HauuHas ot 1°, yseni-
YWBAETCH CHayana MeaneHHo, M KpMBas NONTO ocTaeTcs
O4YeHb MNONIOrOH; HO MOHEMHOTy YNpyrocTb HAaCbILWIA0-
wero napa Bo3pacraer Bce ObicTpee M ObicTpee M,
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Yepr. 5. [lasnexsue BoasHOro napa Haa nosepx-
HOCTbIO BOAb!I B 33aBHCHMOCTH OT TeMneparyphl.

HaKoHel, npuobpeTtaeTr OrpoMHOe 3HayeHue. ITO H
SBNSeTCS NPHUYHHOM, noyemy, kak 06 3TOM yske roso-
pHnochb, NneperpesaHne KOTNa NONYCTHMO NULWb B Y3KKX
npenenax; NpU Mano-mManbCKX 3HAYMTENBHOM nepe-
rpeBaHWM NaBfneHWe CTAHOBMTCA HACTONbKO GOonbLIMM,
YTO HMKaKMe CTEHKW KOTNna He Bblaoepiar,
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B npoTtMBONONOMHOCTL MHOrMM aHoOMalMaM BOMbl,
KpHUBas ynpyrocTyv HacbiWAOWEro napa Bo/bl He npen-
CTaBngeT HUYero ocobeHHOro; 3Ta KpHUBas OYeHb Mo-
XOKa Ha KpHWBble NpPYyrix napos,—TOJ/IbKO NpPyrHe KpH-
Bble MHaye pacnofiomeHbl OTHOCWUTENbHO Ocei nepe-
MEHHbIX— TeMnepatypol ¥ nasnenus (abcupccbl U Op-
OWHaTBI); XOT9 U 3Ty pasHULY MOXKHO YCTPaHWTb, M
BCE KpHUBble B CBOMX T[NaBHbIX 4acTax Oyayt co-
Bnanatb. [ns 3TOro Hy»HO TONbKO TeMnepaTtypy M
naBneHyWe M3MepaTb He rpanycamu Llenbcus m BoicoTO0
pTyTHOro cronba, a ONONSMH MK KPaTHbIMKM BE/IHYHH,
KOTOpble HOCAT Ha3BaHWe ,KpHUTHYecKas Temnepatypa“
M ,KpUTHYEecKoe naBneHue“. 3necb NULWb KOPOTKO 3a-
MEeTHM, 4YTO Ha 3TOT pa3 B BHIOE HCKAIOYEHUs BoOna
Benetr cebq oyeHb Mano MHTEPECHO.

KpuTtHueckas temnepaTypa,—3TO Takas TemMneparypa,
NpM KOTOPOH MCYe3aeT pa3HHUUA MewOy MKHUIOKUM MU
razoobpa3HbiM COCTOSHHMEM BeLleCcTBa, U NPHU KOTOPOH
ras H4A NpW KakoM naBfeHWH He obpaluaercs B Kua-
KOCTb, TaK Kak MNpW 3TOH Temnepatype XHIOKOCTb, B
NpOTHUBOMNONIOKHOCTL ,rasy“ wunu ,napy"“, He Momer
CyuwiecTBoBaTb. Yrnekucnota W npyrue BewlecTsa mator
BO3MOMHOCTb Nlerko M3y4aTb 3TO $BME€HWe, ropasno
TpynoHee—y BONbl, KpUTHYECKas TeMnepaTtypa KOTOpOH
O4YyeHb BbICOKA; BO BCeH MOCTynHoW Ham obnactu Bona
Bener cebs B 3TOM OTHOLWEHUH HOPMA/IbHO: OHa MOKeT
6biTb M WHUOKOH M ra3zoobpa3HoM.

Ho TyT MOWHO cmenaTb OOHO Ba)XHOE 3aMeyaHue,
H3obpaskennas Ha uept. 5 kpuBas npencrasnger na-
BllEHWe NapoB BONbl Hal €e MNOBepXHOCTbIo. Takue
KPHUBble MOMHO Ha4YepTUTb M NON9 NOPYrMX Chyyaes,
ocobeHHO nns OByx: BO-NEepBbiX, ONS NaBleHUS napa
Hag NboOM M, BO-BTOPbIX, Hal BOOHLIMM pacTBOpaMH,
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B oboux cnyyasx NOny4yuMM KpHBble, ewalune BHYyTpH
n306paskeHHON: nna Kakon-Hubynb naHHoOW Temnepa-
1ypbl naBneHne napos B 0OOMX Clyyasix MeHblle, YeMm
ans 4uctoii Bombl. B 3TOM cMbicne rosopsT O NOHH-
EHUHU NaBNeHus, U TyT MOKHO caenartbh Ienbii psa
MHTEpeCHbIX HabnioneHWH, O KOTOpbIX 30€Chb, ONHakKo,
He bynem pacnpoCTpaHsaTbCs,
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Yepr. 6. Uamenenue tennorol napoobpazobanus
C TeMnepatypon.

PaHee, yeM noWTH mnanbwe, BEpHEMCHS HECKO/bKO
K Tennote napoobpa3oBaHus. Bbiwe 6bin0 yKasado,
yto Bona ob6namaet 6onbwWwoK TennotoW napoobpaso-
BaHMs, B 536 kanopuif; He Hano M NONYEpPKHUBATh, YTO
No aHanorMM ¢ TennoTOM NNaBneHHs, 3TO YHCNO
He MMeeT KaKoro-nnbo Bceobuwiero 3HauyeHuss K OTHO-
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cuTCs NHMWwb K napoobpasosanuio npu 100°. Ecnu we
napoobpa3oBaHMe npoMCXoOoMT npH npyro, onee
BbICOKOH MNM 6onee HHU3KOW TeMmnepatype WM npwH
OoTNMyaloLeMcs OT HOPManbHOTO  OABMEHWUH, TO
M3MEHATCY W apyrue ycnosus. B  uyactHOCTH Bbl-
CHAETCA, 4YTO Tennorta napoobpa3oBaHUd Tak ke,
Kak M TennoTta nnasneHus, sBndetcs PyHKUMeH Temne-
paTypbl; HO 3aBMCHMOCTb 3Ta 34eCb NPOTHBOMNOJIOKHA
TOW: 30ecb OHa BnonHe HopmanbHa. CnenoBano OKu-
0ath, YTO YE€M XO/IONHEe KWOKOCTb, TeM 6onbuwe Hy-
JEH NPUTOK Tenna, 4tobbl 06paTUThb ee B nap; 4em
OHa Tennee,—TeM MeHblUE, K 3TO OKMOAHWEe BMONHe
onpasabiBaetcs Ha sone. [pu 0° trennora napoo6pa-
3oBanus 587, npu 50° tonbko 568, npu 100°, kak Mbl
3Haem, 536, u npu 150° ewe menbwe—446. U3 3Tux
yucen, a ewle nydywe M3 yepreska 6, BUOHO, 4TO Te-
nnora napoobpa3oBaHWs nanaer C NOBbIWEHHEM
TemMnepaTtypbl; U 9CHO, YTO NpH HEKOTOpPOM Temnepa-
Type OHa ynanert 00 Hyns, MMEHHO,—MNpPH KPHUTHUYECKOH
TeMnepaTtype, npu KOTOpoH napoobpa3oBaHus 6bonblie
daKkTHUEeCKHM HeT, U OHO, C/enoBaTeNbHO, HE MOWKeT
6bITb CBA3aHO C NOTNOLLEHHEM 3HEPTHH.

IX.

Mse TennoemrocTH.

Tenepb Mbl NonxomouMm K WECTOH aHOManuMW BOdbl,—
nocnenHen B paccMaTtpMBaeMOW 00 cHMx nop obnacrtu
aBneHni. B HeKOTOpOM OTHOWEHW 3TO aHOManMa camas
3aMeyaTenbHad, M OHa-TO W Nana nepBOHaYanbHYIO
uoeo 3Tod paboTbli: MO0 CAMIWIKOM BENMK KOHTpacT
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MeMOy cc OrpOMHbIM 3HA4YE€HHEM W TE€M HHYTOKHbIM
BHUMaHMEM, KOTOpOE el ynensercs B HayyHOHW MU no-
nynspHo-Hay4Hoi nutepatype. Ho utobbl ee noHaTh,
Heobx0OMMO HEeKOTOpOe OTCTYMNeHHe.

Panbwe ™Mbl roBopunu 06 ynenbHOM TEeNNOEMKOCTH
BONbl K MeAy NPOYMM YNOMHHANH, YTO TENNOEMKOCTb
WHOKOTO €€ COCTOAHMS OTNMYaeTcs OT TenjoeMKOCTH
COCTOSHMI1 Kak TBepoOro, Tak W rasoobpasHoro. Tenno-
e€MKOCTb nocnenHero 6bina 3aTpoHyTa NHWb BCKO/b3b,
M Tenepb Ha HeH HaO/IeKHUT OCTAHOBUTbCA nompobHee.
O TtennoemMkocTH napoB B CO6CTBEHHOM CMbICNe 3TOTO
TepMHHA HeNnb3s M TOBOPWUTb, HE YCTAaHOBMBLUKM Tex
YCNOBHH, NpHU KOTOPbIX NPOMCXOOMT HarpesaHue napa.
H B 3TOoM oOTHOWEHMH HMEIDTCH NBE BO3MOKHOCTH.
JInbo onpeneneHHoe konuyecTtso napos BBOOAT B 3a-
MKHYTbIH COCyll, B KOTOPOM OH NpHUHHUMAET COBEPLUEHHO
onpeneneHHylo Temnepatypy W nasneHHe, coobuwiaioT
coCyny HEeKOTOpPOE€ HM3MepeHHOE€ KONHYecTBO Tenna M
HabnonawT nosbilWeHWe TemnepaTypol (cneacTBuem
yero 9BN4€TCS M MOBbIWEHHOE nOaBlNeHWe, KOTOpOe
Hac, ONHAKO, 30eCb He WHTepecyeT) W mensaT NepByio
BEIMYMHY HA NOCNenHiol; 4actHoe W Oyner renno-
e€MKOCTbi0 BoasiHoro napa. Jlubo ynotpebnsior cocyn,
n3o06paeHHbIit Ha YyepT. 7, cBA3aHHbIN C TpyOKOH, 3a-
KpbITOH KanneW pTyTH, KOTOpas, Npu cooblueHuH 3a-.
KNIOYEHHOMY B cocynoe ra3y HEKOTOpOro Ko/iMyecrTsa
Tenna, nepenBuraeTcs U COXpaHdeT BHYTpW cocyna no-
CTOSHHOE naBneHWe, paBHOE naBneHHio atMocdepol, B
TO BpeMs Kak Temnepatypa H ob6beM Tena H3MeHsI0TCs,;
3mecb Tak We MOMHO onpenenuntb TENJOEMKOCTL napa.
H Bor Haxomst (koHEYHO, HECKONbKO OOXOOHBLIM ny-
TeM, TaK Kak nepBbiH M3 OMNWCAHHbLIX ONbLITOB B 3TOM
BUOE TPYOHO MCMOMHMM), YTO ynenbHas TENNOEMKOCTb
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BO BTOPOM cCny4yae 3HauyuTenbHO 6Gonblie, YeM B nep-
BOM. JTO OTKPbITHE He LNO/MKHO Hac youBWUTb, HO6O B
nepsoM cnyyae cooblieHHas napy 3Heprus BCA ywna
Ha nNoOBbllWEHWe TemnepaTypbl, B TO BpeMs KaK BO
BTOPOM Cly4yae 4acTb ee yw/la Ha paclWiMpeHHe na-
poOB, T.-e. Ha NpeomONeHHWe CONPOTUBNAOLWIErocs 3TOMy
pacliMpeHHIO BHeWwHero naeneHus. Hrak, MomxHO
yTBEpKOaTb, YTO TENJOEMKOCTb NPH MOCTOSHHOM na-

f_——_—:.:
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Yepr. 7. Cocyn, 3akpbiThiif Kannei prytu. kotopas,
nepemMeulasncy, NOAAEPIKHUBAET BHYTPH coCyma Mno-
CTOSHHOE AaBleHHe, paBHOE BHELHEMY.

BN1€HHH 6onbu1e. 4yeM TENNOEMKOCTb NpH NOCTOAHHOM
obbeme. ECTeCTBeHHO, 4YTO 3TO UMeeT MeCTO HE TONbKO
ang ra3os, HO H 4N TBEpAbIX KU HIOKHUX T€Nl, H NOTOMY
paHblue, 4em Mbl paCcCMOTpHM 3TO d9BN€HHE B NPHNIO-
MEHHH K razam, coenaem maneHbkoe, obellaHHoe Boiwe,
OONONIHEHHWE O TenJoeMKOCTH MWHUOKOH Boaobl. Korma
roBopaT O TENJ0E€MKOCTH WHUIOKOTrO UK TBEpOOro T€na,
TO MMEIT B BHUOAY TENnOeMKOCTb NpH NOCTOAHHOM na-
BfneHuH, MO0 TONbKO NOCNenHss W noamnaetrcs Heno-
CpencTBeHHOMY OnpeneneHMrio. OIlHaKO, U3 HEE MOXHO
BbIYHUC/IUTb TENNOEMKOCTb NPH NOCTOAHHOM obbveme
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M HalTH pa3HocTb & M oTHoweHHe x. [pn atom obHa-
pysKMBaeTcd, 4TO 3TOHW pa3HMLUEH COBCEM Henb3d npe-
Hebperatb, Kak Hepemnko 3TO NefnailT, NOTOMY 4ro
ans MHOTMX Te€Nn OHa NpUHUMAaeT 3HayMniefnbHble Benu-
YMUHBbI; Y PTYTH, Hanpumep, oHa nocturaer 20 npouex-
TOB. Y BONbI e O6HapyKMBaeTCs HEYTO Ype3Bbl4aWHO
uHTepecHoe: npu 4° o6e TEeNNOEMKOCTH ONMHaKOBbI;
yeMm BbilWe Temnepatypa, Tem O6onblwe pa3HKua; Ha-
yepTHB 0bOe KpHBble, NEerko BHOETb, YTO TENNOEMKOCTb
NPU NOCTOSHHOM NaBNEHWH HMMeeT MHUHMMYM npu 27°,
KaK 3T0 6bIno fcHO M3 4YepT. 3, TOrma Kak Tenno-
eMKOCTb NPH NOCTOAHHOM Oo6beMe TaKoro MUHMMyMa
He obHapysKHBaeT, a npu NOBbIWEHWHW TeMnepaTypbl
npaBunbHO ybbiBaet, Ha uept. 8 3tm kpHBble npencra-
BneHbl ONns cpaBHeHus: kpusas ans Cp (Tennoemkoctb
NpyW nocTosHHOM nasnenuu), kpusas ans C, (renno-
€MKOCTb NpH MOCTOAHHOM 06beMe), kpuBas 4ns pas-
HOCTH & M KpuBas ons oTHoweHus x. OTciona BHUOHO,
4YTO aHoManbHa, COoOCTBEHHO TrOBOpSA, He TEennoem-
KOCrb BOObl, Kak Mbl roBOpMnM Bbille, a pabora,
coBepliaeMas nNpW HarpeBaHWH; KOHEYHO, 3TUM HH-
CKONbKO He pa3bACHAETCs NpHUYMHA aHOManuH.
Mepeiinem Tenepb Kk razam, KOTOpble, Kak W3BECTHO,
O4YeHb CHNBHO M3MEHSAI0T CBOH 00beM C TeMnepaTypoH.
Yro6bl npencraBuTb 3TO SBMAEHWE BO3MOMXKHO Ha-
rnsnHee, obpa3yem npobb, comepkallylo B yucnuTene
BE/IMYMUHY TENNOEMKOCTH MPH MOCTOSHHOM HOaBlIEHHH,
B 3HaMeHaTene—npu MnoctosHHoM obnbeme, U Ha3oBEM
3Ty npobb OoTHOWweHHeM Tennoemkocted. [lna napos
BOObl 3TO OTHOWEHHe O6NMU3KO K % T.-e. TennoeMKoCTb

1
NpY NOCTOSHHOM NaBMEeHWH NpUMepHO Ha — bonbue:

4

42



TEN/0EeMKOCTH NpH NOCTOSHHOM O6beMe; M 3Ta yer-
BEPTb, CfnenoBaTeNnbHO, pacxonyetcs Ha paboty npe-
ONONIeHNs BHEWHero naeneHus. YTo kacaertcs Benu-
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Yepr. 8. Kpusbie Tennoemkocreii npu nocrosHHom o6nveme (Cv)
nocrosHHoM paeieHun (Cp), ux oTHoweHus (X) U pa3HOCTb &

YUHbI CaMOW TENNOEeMKOCTH, TO, Kak MOMHO yme Obino
BUOETb M3 4epT. 4, OHa nNs BONSHBLIX NAPOB OKOMO 3
nnu tounee —0,35, oTkyna nns TENNOeMKOCTH NpH no-
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CTOSHHOM naBneHuH nonydaerca senuunHa 0,44. Bo-
nsHble napbl, cnemnosatenbHo, oT 2 no 3 pa3 neruye
naioT cebs Harpertb, 4eM BoOa, -KOHEYHO, eCNH peyb
noer o6 OmHOM M TOM e KONMYecTBe, Hanpumep,
onHoM rpamme, o6beM KOTOpPOro B Cnyyae napa ecrte-
CTBEHHO 3HauuTenbHo 6onbwe ob6bema rpamma Kuo-
KOCTH.

Tyt ™Mbl 3aTpoHynM OOMH NyHKT, KOTOpPOro Haane-
ANo KOCHYTbCS paHbwie; pacCMOTPMM €ro tenepb M
6yneM no BO3MOMHOCTHM KpaTKM, TaK Kak HAYEro aHo-
ManbHOro B HeM HeT. Kak U npu nnasneHun, TaKk H
npH napoobpa3oBaHHK NPOUCXOONT U3MEHEHHEe obbema:
y BCeX Ten TaK e KakK My BOObl 3TO M3MEHEHHe no-
NOWMUTENbHO: Nap 3aHMMaeT 6onbliee NpOCTPaHCTBO,
YeM IKMOKOCTb, M3 KOTOpor oOH nonyumncs. M ato
paclwiMpeHue, Kak H3BecTHo, orpomHo. He MeHbwe
1.650 nuTpoB napa o6pa3yeTcs U3 0NHOTO NUTpa BONbl, —
no kpavHer mepe, ecnu napoobpa3oBaHHe NPOMNCXO-
aut npu 100°, T.-e. B HOpMaNbHbIX YCIOBHSIX.

Mocne 3toro orcTynneHns BepHeMcs K TeNNOEMKOCTH
napa. HecMoTps Ha ycnosHeHue 3anauyd BBeneHHEM
nByX TennoeMmKocCcTeH, Mbl He Hncyepnanu Bonpoca:
CyulecTByeT elle TpeTUH pon TennoeMKOCTH — Tenno-
e€MKOCTb HacCblLEHHOTO napa — HOBOE NOHATHe, BBe-
neHWe KOTOpPOro Ha nepBbiM B3rnao He npencra-
BNSETCH Hy}WHbIM, 3ananuM cebe BONpPOC: KAKOE KOMM-
yecTBO Tenna Heob6xomMMo <coOb6WMTL napy, 4TOOLI
ero TeMnepartypa noanHsnacb Ha 1 rpanyc, M 4TOGHI
npu 37oM 66110 BbINONHEHO ONHO TONbKO yCNI0BHE—nNap
noneH ocTaBaTbCs HacbiweHHbiM. [lap, cnenosa-
TE€NbHO, MOMET M3MEHATb CBOM O6heM, MOKeT Hu3Mme-
HATb CBOE€ nasneHue, TpebyeTrcs TONbKO, 4TOObLI OH
npononxan ObiTb ,HaCbILLEHHBIM®, HECMOTPS Ha HU3Me-
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neHue TeMnepartypbl; CNenoBaTeNbHO, Nap HE MOYET HU
ONycCKaTbCs HHUKE TrpaHMWuUbl HacbieHns M ObiThb, Kak
Mbl €ro Ha30BeM, HeooCbILWEHHbIM *), HW nepexonuTb
3Ty TrpaHully BBepX; B MnocnenHeM clyyae, Kak Bbl-
TeKaeT U3 CaMoOro MOHATHS HaCbiLLEHHs, 4YacTb napa
obpauiaercs B WHOKyl Bony B ¢opme TymaHa.

H BoT B 3TOM BOnMpoce TepMOOMHAMHYeECKas TEOpHs
M noaTBepkOAOUIMA ee 3KCNEepPHUMEHT NpUBOOAT K yau-
BUTenbHOMYy pesynbraty. [lpencraBum cebe HanonHeH-
HblM HacCbIUWEHHbIM NapoM coCyd, BMNONHE 3allULLeH-
HbIH Kak OT MNPMUTOKA Tenna, Tak U OT OXNaymOeHHs,;
npouecchbl, KOTOpble MOryT COBEplIaTbCs B TakKOM CO-
cyne, NpUHATO Ha3biBaTb ,anMabatnyeckumMu“. Ecnmn Mol
NpyY NOMOLLM MNOPLIHA MNK KaK-HWOynb MHaye coasBuM
3aK/04YeHHbIM B cocyae nap, TO A5 napa, Bbipayasch
WHUTEHCKK, BO3HMKAIOT OBa MCKyweHus: nubo coe-
naTtbCs NepecbileHHbIM  BCNeNCTBUE  yMEHbLUEeHHS
obbema, NMb60 cnenatbCs NeperpeTbiM BCNenCTBUE CO-
NPOBOKOAIOWIErO C)KaTHe MOBLIWEHUS TeMmneparypbl.
ABnaercs BONpoOC, KakKoe M3 3THX NOBYX NEHCTBUH
6yner B N0eHCTBUTENbHOCTH HMeTb Mecto. Ecnu oOH
OKaMeTcsd nepecblileHHbIM, T.-€. NEepeBecHT npamoe
BNUAHWE NaBMEHMWH, TO 0N BO3BPALLUEHUA Tpex-
HEero COCTOSHMS Heob6xomnMMO cOOOUIMTb napy H3BHe
HEKOTOpOe KO/NMYecTBO Tenna, kotopoe, Oynyyn pas-
neneHo Ha HW3MepeHHoe BHYTpM cocyna MNoBblilWeHWe
TeMnepaTtypbl, 1aCT BEIMYHUHY TENNOEMKOCTH. ITO—Cny-
yali HopManbHbid. Ecnn we nepesBecHT conpoBomnaio-
uiee cykaTue nNOBbIWEHWE Temnepartypbl, T.-e. nap

¥) Mul ynorpe6nseM 3mech 3TO BbipameHHe B UENSX Harnsa-

NoCIT: TeXHHYECKOe BblpaxeHne ,Neperperbii” MOXer NnopoanThL
Heqopa3yMeHHs W 3aTPyAHWTL YCBOEHHE HOBbLIX MpeacTaBieHui.
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nepecrtaHer 6biTb HacCblWEHHbLIM, NpUOeTCs OT napa
OTHATb TENNO H/H, KaK roBopsT, COOOLINTbL EMY OTpH-
uaTenbHOe KONWYecTBO Tenna; M orciona (Tak Kak M3-
MEHEHHEe TeMnepaTypbl, KaK U paHblle, NOIOKHTENbHO)
YyacTHoe OT neneHus obeux BEenHuYMH, T.-e. Tennoem-
KocTb Oyner oTpuuaTenbHOM.

O6bpatHoe b6ynet HabniomatbCs, KOroa nap pacuiu-
pseTcs npH yMeHblleHWHW nasneHus. B atom cnyuae
SBI€HWEe HOpManbHO, KOraa nap CTaHOBWUTCA HeHachbl-
WeHHbIM KM TpebyeTca oTHATHe Tenna, 4tobbl nap ocra-
BaNCs HaCbILLEHHbIM: aHOMaNbHO NpoTeKaeT SBleHHe,
eCci NpH nepeBeLlrBaloLLEM BIMSHUK OXNAXOEHHUS OT
pacwHpeHns nap nepecbilaeTcs MW Ons yCTpPaHeHus
atoro tpebyerca coobuieHne tenna. Tak Kak n3meHe-
HWEe TeMnepaTypHOro COCTOSHMS ra3a 3necb OTpuua-
TenbHoe (NPOMCXOOMT OXnaskoeHue), TeMNI0eMKOCTb
CHOBa B C/lyyae HOpManbHOM O6yneT NONOKHTE/IbHOH,
B aHoManbHOM—oOTpHuatenbHoi. KM cnenosatenbHo,
MbICTMM CTpaHHbIM CnyyaH, Koraoa TennoeMKoccb napa,
OOMMKEHCTBYIOLLIErO OCTaBATbCH HACbILLEHHbIM, BETHYHHA
oTpHuaTenbHas; pe3ynbraT, KOTOpbIM enBa nM MOT
KOMy-HHWOynb CHMTbCH, €CNKM NO3BONEHO Oyner ynortpe-
6utb Takoe BbipameHue. Ha Bonpoc, korma wunmeer
MeCTO C/ly4al HOpManbHbIM, KOrna aHoManbHbIH,—Teo-
pus naeTt OTBET NpH NOMOLUK OONHOM OYEHb NPOCTOH
dopmMynbl, B KOTOPOH MaBHYKO pOnb MUrpatoT Tennora
ucnapeHus S KuoKoro Tena M abconiotTHas Temnepa-
typa T:

796

D=8— =

rne D—rennoemMkocTb HacbiweHHoro napa. Tak Kak
S nns Bonobl 6MM3KO K €OMHHUUE W NPHU BbLICOKUX TeM-
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nepatypax BO BCAIKOM Clly4yae TOfIbKO HEMHOTO 6onbuie,
TO ANs BCEX TeMnepartyp, He npesbiwatowmx 600° Kenb-
BUHa, T.-e. 0o 500° Llenbcus, D Bcerna oTpuuatenbHo;
HMHaye roBops, TENIOEMKOCTb HAaCbILLLEHHOrO BOOSAHOIO
napa Ha BCEM MNPOTAMKEHWM NOCTyNHbIX HabnOOEHHIO
TeMnepaTyp, — oTpuuaTenbHa. JTo—w ecTas aHo-
Manus BOUMBbIL

Mpu 6ernom B3rnane Ha neno, 6e3 COMHEHUS, MOYKHO
ayMatb, YTO NPH CKATUKM NPOMUCXOOMT NepechbilleHHe,
a ctano-6biTb KOMMpEccHio conpoBoknaer M obpaso-
BaHMe TymaHa (eCiM TONbKO 3TOMY He npenaTcrByer
NPUTOK Tenna u3BHe), © Hao6OpPOT—nNpH pa3pemreHnH
nap OOMKEH OCTaBaTbCd Npo3payHbiM. Y BOObl Mbl
KaK pa3 HaxoouM o6paTHOE U HE TONbKO TEOPETHUYECKH,
HO M Ha onbiTe. 31ecb Mbl HE CTAHEM OMUCLIBATb C/IOXK-
HblX OMbITOB, KOTOpbli€ MNOOTBEPIKOAOT 3TO; OrpaHH-
YAMCH NPOCTbIM NEMOHCTPAUHOHHLIM OMNbITOM, HMEIO-
LMM TaKke TO NpenMyLLecTBO, Y4TO OH ObHapymuBaer
eule OHO MHTepecHoe obcToATenbCTBO. [lng 3TOro Ham
TpebyeTcs TONbKO CTEKNSHHbIM COCyl, HaNOMHEHHbIM
HaCblLEHHbIM NapoM W COENMHEHHbIM NPU MNOMOLLM
TpyO6KM C BO3OyWHBLIM HacoCOM, MO3BONSIOLIMM NO
NpoM3BONY YyBENHWYMBATb WMNM yMeHbLUATb NaBle€HWEe B
cocyne; Npy 3TOM COBEpUWIEHHO He Tpebyetcs OKpy-
WaTb COCyn NNOXMM NPOBOOHMKOM Tenna, €clii TONbKO
M3MEHEeHHS NaBNeHHs NpPOUCXONAT NOCTAaTOYHO BHE3ATMHO,
TakMe BHe3anHble npoueccbl Bcerna annabaTuyHbl, Tak
KaK Tenno He ycnesaeT nepenaTtbCs rasy M3BHE, WM
neperT ot Hero Hapywy. (Bmecto Bo3mywHOro Ha-
COCa MOMHO ynotpebuTb pe3nHOBbIH 6annoH, KOTopbit
MOKHO ObICTPO CiKaTb M 3aTe€M OTNYCTHTB).

Oka3biBaeTcs, 4TO NpW CKaTWUK ra3 ocraercs npo-
3payHbiM, Hao6OpOT, NpH BHE3ANHOM Pa3pereHHH Ha-
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6nionaercs obpasoBanuve TymaHa. [lpn 3TOM MOmkHO
Habnionartb, XOTS 3TO W HE MMEET npAMOro OlHOLWe-
HUA K HaweM TeMme, 4TO, €CH BHYTpWU cocyna coBep-
WEHHO HEeT NbiNH, TO U NpU pa3pemeHuH He Habnio-
naetrcs obpa3oBaHHs TymaHa: Oons 3TOro HeobxomMmo
NPUCYTCTBUE YaCTUU NbiNK, TaK Ha3biBaeMblX TyMaH-
HbIX MMM KOHOEHCAUHWOHHbIX S0ep; HO MNbiNb, €CNH OHa
MCKYCCTBEHHO He ynaneHa, Bcerma NpUCYTCTBYeT B
BO3nyxe, 0COOEHHO B NPOMbILWNEHHbIX LWEHTPaX H ropo-
nax (yronb M 4acTWUbl M3BECTH), TaKwe W y MOps
(4acThubl conu), MeHbwe Bcero ee B ropax. Yem
6onbwe 3TMX anep, TeM nerye, ckopee M obHnbHee
obpa3yloTcs KannuM TyMaHa; nNpH  BbllWEONHCAHHOM
onbiTe HabnionarOTCs KpacHMBble KpacO4YHble SBlIEHHS,
yKa3blBalollMe Ha MPUCYTCTBUE sOep, OKONO KOTOpbIX
nponcxonnt nnpopakuus ceera.

Kak 6bl HM O6bINO HHTEpPECHO 3TO ABNEHWE, OHO
noka eule He BbIXOOMT 3a npenenbl nabopaTtopHOro
onbitTa. TeM He MeHee, ciona NPUCOEOMHAETCS HOBOE
coobpaeHne, KOTopoe nokasbiBaeT, YTO NaHHOe gBne-
HHe MMeeT cBoeobOpa3HOe U pelwnTenbHOE BAHAHMUE HA
NOBCENHEBHbIE SBNEHWS NpUponbl, a CTano-6biTb M Ha
WHU3Hb YENIOBEKa; TEM YOMBUTENbHEE, YTO B 6ONbLUINHCTBE
Hay4HbiX KU NOYTH BO BCEX MNONYNSPHbIX KHWArax WA
coBceM He obpaluaeTcs BHAMaHWS Ha 3TO 06CTOATENb.
CTBO, M/IX }KE €My HE NpHUaaeTcs NOCTaTOYHOTO 3HAaYEHHUS.

Mb! Bce CBbIKNKCb C OCHOBHBIMH SBMEHUIMHK NOronbl;
korna 6apomerp ObICTPO nanaert, Mbl KOEM MOXOH
noronbl; HaobopoT—xopouwyio norony obeuiaer O6bICTPO
nonHumaowmics 6apometrp. OnHako 3TO 9BNE€HHUE CTOMUT
B NPOTHBOPEYMH C HAWMKMKM NpencTaBneHHSIMH, UTO
nap npespaulaeTtcs B MWUIOKOCTb He MNpW nNaneHdH na-
BreHus, a HaobopoT—rnpH ero ysenuyenuu. Ha camom
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nene MHOrMe WHUNKOCTH MMEHHO Tak cebs M BenyT; M
ecnu 6bl Ha 3eMne BMeCTO BOOSIHOTO NOKpOBa M BO3-
oywHon o6onoyKkH, comepskaller BOOSHOM nap, Obin
6bl nokpoB 3¢upHLIN KU oTMOocpepa U3 napos 3¢upa,
TO xapakTtep noroabl Ha 3emne 6bin 6bl Kak pa3 06-
paTHbIH TOMY, 4YTO €CTb Ha caMOM nmene: OH Obin 6bl
HOpManbHbIM. Y BOObl U €e NapoB OH aHOpManeH; HO
K 3TOMYy NOpPSOKY BelleHd Mbl Tak NPHUBBLIKAW, U Yeno-
BEYECKHH NyX HAaCTONbKO MHEPTEH B M3YYEHHWH M NO-
3HaHHH COBEP LLIEHHO OTKPbITO NeMallUnX NpPOTHBOPEYHH,
4YTO Mbl NPUHHUMAEM OKpY’Kaioulee TaK, KaK OHO eCTb,
He BMOS B HeM aHomanui. BoTr nouemy 3TOH wecTOM
aHOMaNHH Mbl OOMKHbI O6bINKM NOCBATUTL 0CO60OE BHH-
MaHue 1),

X.

ONTHKO-INEKTPHUECKHE 2HOMaNHK BORLI.

CoBepuwieHHO HEBO3MOIKHO B paMKax 3TOH KHHUIKKH
OCBETUTb BCE OCOOEHHOCTH BOObLI M ONMUCaTb BCE CBS-
3aHHbIE C HMMMK gBneHus. K TakuM gBneHusM npuHan-
nemar, Hanpumep, KanunnspHole CBOMCTBa Boabl (noa-
HATHE B TOHKMX Tpybkax, o6pa3oBaHWe Kanenb U T. 0.),
ee BonHoobpa3HOe NBHUIKEHHWE, KOTOpPOE, KaK M3BEeCTHO,
NPUBOONUT K CaMbiM pa3HOOOpa3HbIM SBNSHUAM B TEKy-
WHUX K CTOSYMX BONAX BMNMOTb NO FMIraHTCKOrO SBMNEHHS
NpuUAMBa U OTNMBA, OTHOWEHWE BOOblI K pacnpocTpa-
HEHHWIO B HEW 3ByKa M MHOroe npyroe.

!) Ha camom pene cBa3b Mexay 6apoMeTpoM W nNOrogoii roe
pPa3no C/lOKHEEe W 3aBHCHT OT MHOIHX MPHBXOAAULHX YC/IOBHIA;
30eCb YKa3aHO TO/NIbKO OCHOBHOE SBJEHHeE,
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OnHako, 4TO6bl M3NOKEHHWE He NOKa3anoch CMHULWKOM
OrpaHM4eHHbIM M ONHOCTOPOHHWM, HeobxomMMO no
KpaHHel Mepe XxOTb KOCHYTbCS onHoM 6onbuwoii obnacty,
n 3to Tem 6onee, 4to TyT Mbl Oynmem wHMeTb cnayuaw
H3YYHTb CeNbMyi0 W MNOCNENHIO aHOMANHWIO BOObI, KO-
TOpas B MUCTOPHH pa3BHUTHA COBPEMEHHOH PHU3UKH Cbir-
pana Bblmnaouwytocs ponb. Obnactb, 0 KOTOpOW uner
peub,—orpomHas o6nacTb 3NEKTPHYECKUX U ONTHYECKUX
aBneHnd. Mbl roBopum: obnacrtb, Torna Kak B nNpesHHue
BpeMeHa Hannexano ropopuTtb: obnacth. H6o on-
THKa Tenepb—TO/IbKO ONHa M3 BETBEH 3NIEKTPHKH; K KaK
pa3 sBneHWe, 0 KOTOpPOM ceHyac Mbl bynem rosopuThb,
B NepByl0 Oo4yepenb NOMOTNO NEPEKUHYTb MOCT Mewny
obenmn obnacTaMM, M3 KOTOpPbIX ONHA, ONTHKA, TONbKO
NnoToMy M MNONb30Banacb CaMOCTOATENbHOCTbIO (Ha
npakTuKe W nanbwe bGyner ocraBaTbcs 060co6NEHHOM),
YTO N9 OTHOCALIMXCS K HEH ABNEeHMH y Hac MmeeTcs
CcaMOCTOsTeNbHbIN OpraH—rnas.

O6e Bewmn, o kotopbix bynem roBOpuTb, Mbl OMNH-
lWeM OoTaeNbHO M, 3a HeNOCTaTKOM MecCTa, TONbKO B
cywiecTBeHHbix 4eptax. O6e — BenUuMHBbI KOMNM4Ye-
CTBEHHblE: 3TO — NONNAIOLIMECs W3MEPEHUI0 CBOMCTBA
Ten; omHa—4MCTO 3NeKTpuyeckas BennvYuHa, opyras—
yncto onTtHyeckas. M nuwb NoToM Mbl yKayeMm CBs3b
MEXIy HHUMH.

Ecnn ™Mbl K M30MPOBAHHOM, 3NEKTPHYECKH 3aPSAIKEH-
HOH MeTannMyeckoH nnacTUHKE NonHeceMm mpyryio, He-
3apsimeHHYyl0 M coobuleHHyilo ¢ 3emnei, To Ha nocnen-
He’ OOHapymHUTCS NPOTHBONONOMHbLIA 3apsan, a Mexny
nnacTMHKaMH obpa3yertcs 3NeKTpHYeCKOe HanpskeHue,
HeKkoTopas pa3HOCTb NoTeHuManos; ob6e nNNacTUHKH
MOMHO HM30/IMpPOBAThb, TOrAa MNONYYHUTCH yNBOEHHOE Ha-
npsweHne. Hem Gonbwe 3apsn, tem 6onblwee nony-
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YaeTCcs HanpskeHWe: OoNHaKoO M NpH ONHMHAKOBOM 3a-
psne HanpsmeHuWe MoeT ObiTb pa3nMuHO, B 3aBMCH-
MOCTHM OT cpensbl, oTnensiowen obe nnactuHku. Ecnm
B KaKOM-HMOynb onpepneneHHoM cnydae (ons yero He-
06x00MMO M OnpenenieHHOE PacCTOSHHUE), HaMNpsKeHHe
B BO3lyXe€ paBHO eNMHWLE, TO NpHU NOMELLEHHH Mexay
nnacTMHKamu, Hanpumep, napappnHa, OHO yMeHbLIAETCS
00 NONOBHHbI; UK HAaobOpPOT: eCniM Mbl XOTUM Tenepb
CHOBA IOCTHYb HaNpsKEHUs, PaBHOrO enHHWUEe, Mbl
NONMHbl COOOWMTL NNacTUHKaM NBOMHOW 3apsan. [oBo-
paT, EMKOCTb ONKUCbiBaeMoro npubopa (koHmeHcaTtopa),
¢ napadpduHOM, nBOHHA% NO CPaBHEHHIO C BO3NYLWHbLIM
KOHOeHcaTopoM, U napadp¢PuHy NpPUNUCLIBAIOT HEKOTO-
poe CBOMCTBO, 4YMcneHHO obo3HayaeMoe yucnom 2 M
Ha3biBaeMoe ,OH3NEKTPUYECKOH nocTosHHOM“. Takum
obpa3oM Kanoe BeuwecTBo, 0COOEHHO KaablH HENpO-
BOOHHMK 3nekTpuyectBa (y NPOBOOHHUKOB 9gBheHHe
CIOWHEE) UMeeT CBOIK NHMINEKTPHUYECKYIO NOCTOSHHYIO.
Y ra3os oHa 6nM3Ka K enuHMUUE, y TBEPObIX WM KHUI-
KMX Ten ee BenuuMHa konebnercs mexkay 2 U 8-i0; M
TONbKO HEMHOTMe Tena npeBbilatoT 3TO YKUCNO (anko-
ronb, HaNpMMep, MMeeT NHUINEKTPHUUYECKYIO MOCTOSHHY IO
B 26), ¥ TONbKO Bona MMeeT HEOOLIKHOBEHHO 60MblUyO
ou3neKkTpuyeckyto nocrosHHyio, umenHo 80! B Bone
cnenoBaTenbHO NNAacTUHKK KOHOEHCATOpa NONKHbI ObiTh
B 80 pa3 cunbHee 3apskeHbl, 4eM B BO3dyxe, 4YTOObl
NoNyyMTb ONMHAKOBOE Mejny HMMKM Hanpswenue. Her
opyroro Takoro BellecTBa, KOTOpoe HMeno xoTts Obl
NpuONM3NTENBHO Takyio OONbWYD OW3INEKTPHUUYECKYIO
noctosHHyto. TyT, cnenoBatenbHO, Mbl ONATb CTanKH-
BaeMcd C TeM M3 psna BOH BbIXOOSLIMM MONOMKEHUEM
BONbl, KOTOpOEe Yyke uMenu cnyyar Habnionatb npu
M3yYEeHUHU TEnnOoeMKOCTH, TennoTbl NNaBleHUs U napo-
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obpazoBaHusa. M Tyt 31a 0CO6EHHOCTL NpHUCyLLa TONBLKO
UIKOMY COCTOSHMIO, TaK KaK nen MMeerT OM3NeKTpH-
YeCKyl0 MNOCTOAHHYIO BCero B 3,7—KOHTpacT, KOTOpbIH
NbiTanucb OODBACHUTL Ha OCHOBAHMHM COBPEMEHHOH

P v 28 mm T Q

R u 2imm W S

Yepr. 9. Nlyy 7O napaer B Toyke O Ha noBepXHOCTbL BOALI H,
npenomassch, npubankaercs K nepneuankynspy OW.

3MIeKTPOHHOI TEOpHH OCOOBLIM NPpeanonoMeHHeM o
cTpoeHun Boabi (aMNonM).

Mepexonum Tenepb K ONTHYECKMM  BelHYMHaM,
Korna nyuyok nyueii BcTynaer u3 Bo3oyxa B Body, TO
Habnonaercs M3MeHEHWE HanpasleHus nydyeH, npe-
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nomnexue; 4yem Gonble yron naneHus, teM 6onblie
M yron npenoMneHus; CywecTsyer BMOMHE onpenenex-
Hbli 3aKOH, KOTOPbI Ha 93blke TPUrOHOMETPHH Bbipa-
aeTCs TaK: OTHOWEHHWE CHHyCa yrna nameHus K CH-
HyCy yrna npenoMneHuMs—uans BCeX YrnoB naneHWs—
OIHO M TO e, M XapaKTepHO ONd BellecTBa, B KOTO-
poe namaeT ny4 M3 BO3loyXa; 3Ta BellMYMHA U Ha3bl-
Baetcs ,ko03¢PHuneHTOM npenomnenus” tena (Tak Kak
3Ta Be/IMYMHA—YACTHOE NOBYyX 4YMUCes, a He Nnokasareflb,
TO 06bIYHOE ee Ha3BaHHWe ,noka3aTtenb npenoMnexHns“—
6eccMbicneHHo). Ecnn wenatenbHo u3beskatb TPUroHo-
MEeTPHUYECKOTO BblpameHHs, TO, Ha OCHOBaHMHU uyepT. 9,
MOMHO TO Ke onpenenuTb MHaye: npencraBuM cebe
MbIC/IEHHO TpaHWUUy Meskay Bomoi M Boznyxom LOM n
nposeneM nBe napannenbHble nnockocth PQ u RS
TakuM obpasom, 4ytobbl otpesku nyyer OT n OU 6binn
paBHbl; TOoraa ko3 PUUHEHT NpenoMeHHUs XapaKTepH-
3yetcs paccrosHuem todek I' 1 U ot nepneHaukynspa
WV, 1.-e. otHowenunem otpeskoB TV u UW. Kopoue
rosopsa: Ko3¢pPHUHEHT NpenoMneHns ecTb OTHOLIEHHe
pacCcTOsHWI OT nepneHgMKynspa OByX TOYeK nyya—
B BOONE W BO3MdyXe, TOYEK, paBHOyNaNleHHbIX OT TOYKH
nanenns 0. Ha pucynke TO=0U=40 mm.,, TV=28,
UW=21 mm., cnenoBatenbHo ko3¢pPuuHeHT npeno-

TV 28 4 _1
MNEeHWS BOMbI N=W=21=§=]§=1’33°

KoadpdnumeHr npenomneHus,--noka peyb MOoer o
daKTHYECKOM CTOpOHEe nena,—BeNHWYHHA reomeTpuye-
cKas; 4ToObl nocTapaTbCs NOHATb PU3HMYECKOe ee 3Ha-
yeHue, HeoOXONMMO BBECTH B PacCMOTPEHHE CKOPOCTH,
C KOTOpPbIMHU pacnpoCTpaHdeTcs Ny4 CBeTa B pa3HbIX
cpenax, B IaHHOM cnyyae—B Bo3nyxe u Bone. OnHako,
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yTO6bl BMNOMIHE OCO3HATb ABNEHUE NPENnoMeHus, Heob-
XOOMMO OcTeperaTtbCs BbioendaTb OOHH ,ny4“, nbo Ta-
KOro Hetr n ObiTb He MoOxeT; cnenyer 6patbh ny4yok
nyyel M nydwe Bcero, Kak Ha yeptexe 10, nyuyok
napannenbHbix nyyer. [1pu 3TOM WenarenbHo npocne-
ouTb oba KpalHHe nyya 3TOro Ny4yka; U ANns KpaTKOCTH
M HarngaoHOCTH MOMeT ObiTb PaUHOHANbHO 3aMEHHUThb
3T ,¢nadrosbie” nyuyn ¢pnaHroBbiMM conmaraMu Ko-
NOHHbI WK, €CNK Mbl XOTUM ObiTb BepHbIMM dHU3HUYe-
ckor nabopatopuH, 3aMEHMM HX NBYMS KONECHKaMM,
CBA3aHHBLIMK OCbIO M KaTHALIMMHUCSA NO NNOCKOCTH, OOoHa
NnonoBUHa KOTOPOM nonuposaHa (cTekno), npyras—ma-
toBas (6apxart). Kak BunHo u3 ueprexa 10-ro, npu kocom
HanpaBleHWH NBHUKEHUS ONHO KOMNECHKO M[OCTHUIrHeT
rpaHnlbl paHblie, YeM Npyroe, U CTaHeT ABUraTbCs Te-
nepb MenNeHHee, YeM Npyroe; a Tak Kak ocb Hecrubaema,
TO Hen3b6emHbIM CNencTBUEM 3TOTO NOMKHO HABUTbCH
M3MeHeHWe HanpasneHus NyTH (CpaBHUTE MONOMKEHHS
a—B u c—d). Orciona ysxe cpasy BMOHO, 4TO KO3pPH-
LIMEHT NpenoMneHns ecTb He YTO MHOE, KaK OTHOLEeHHe
CKOpOCTel CBeTa B BO3OyXe W Bome. 3anoMHWUM 3TO.

Bo3BpatMMca Kk OM3NEKTPHUYECKOH MNOCTOSHHOM. Mubl
MOXEeM napannenbHO NpejKHEeMy OMNbiTy NOCTaBUTb M
Opyrow, WnM, BepHee roBOps, HECKO/IbKO OPYTrHX ONbi-
ToB. Mbl npencraenanu cebe paHbwe NNACTUHKKA ONH-
TENbHO 3apAMEHHbLIMH, T.-e. Haw onbiT ObIN CTaTUye-
ckuM, BmecTo 3TOrOo Mbl MOMEM nonepeMeHHO 3aps-
WaTh U pa3psmarb NNacTUHKU (MM nepesapskaTb MX)
H TakMuM o6pa3oM NONyyYMTb 3NEKTpHYEeCKHe konebaHus,
a B cpene Meay NNacTMHKaMHU—3NeKTPHUYECK1e BOMHbI.
Tyr-T0 ¥ obHapysknBaeTcs, 4TO OM3NEKTpHUYeCcKas Mno-
CTOSHHAd HaxoOoWTCS B 3aBUCHUMOCTH OT 3THMX BOMH, Kak
K03¢PHUHEHT NpeNnoMNeHns OT CKOPOCTH cBeTa. ToNbKo
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OW3NeKTpHYecKas NoCTOIHHAs U3MepsaeTcs He OTHowe
HHEeM ckopocTel B OOOMX CpemMHax, a KBamopaTOM HX;
W, ecnyM npencrasutb cebe cBeT, KaK HEKOTOPbIM pon
3NIEKTPUYECKOTrO BONHOOOPA3HOrO OBHUIKEHHS, TO nony-
YaeiCs cnenyoowas npocras 3aBUCHUMOCTb: OMINEKTpPH-

Yepr. 10. Jlyy ac noxoauT 0O TOYKM € B MOMEHT, Korma ay4 b
NOCTHI ywe (BHYTPH cpelbl) 0 ToYku d. CKOpOCTb Nly4a BHYTpH
cpensl MeHblue, YeM B BO34yXe.

yeckas NOCTOsHHas paBHa KBampaTy Ko3dpduuMeHTa
npenomnenns N:
D=N? N=yD.

Ota nopa3nTenbHas 3aBMCMMOCTb Memiy OBYMs, C
nepsoro B3rnsna COBEPUWEHHO HW4Yyero obwero He
MMEIOLIMMH BENMYMHAMH, HaMneHa y OYeHb MHOTMX
BELeCTB, eC/Ii M He Bceroa TOYHO, TO BO BCAKOM
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cnyyae C moctatouyHbiM npubnumeHuem. OfHako, He-
KOTOpble€ 1€ena YyK/IOHATCA OT 31010 npaBuna MU B
ocobeHHoeln BOOa, MMelOWAs NHU3NEKTPHUYECKylo MNo-
cTosHHyio, paBHyio 80; oiciona ko3pduumeHT npe-
noMneHns nomkeH 6bin 661 66ITb Okono 9 ()/80), Ha
caMoM nene oH paBeH nuvwb 1,33!

Ecnn kako# - HUbynb ynMBUTENbHbLIH W PeNKOCTHbIM
3aKOH XOTb M MNONBEPKIEETCS MHOTHMH SBNEHHUSAMH,
NO HEeKOTOPbLIMM He BMONHE, a TPeTbM BOBCE €My He
NONYHHAOTCA, TO OTCIONA elle He cienyer, YTO 3aKOH
3TOT ONPOBEPTHYT MU SBNFETCA HEBEPHbIM; HEo6XomMMo
nonBepHyTb €ro OCHOBATeNlbHOMY NepecMoTpy, Heob-
XOOMMO MCCNenoBaTb, YNOBNETBOPAOT /1M €My nBe
BE/IMYMHbI, CBA3aHHble 3aKOHOM, BO BCeX Cny4asx
MNKW  MOXKET-ObiTb OHW YNOBNETBOPAIOT €My TOMbKO
Torna, Koroa 3THM BeNMYMHbI HaMOeHbl NHUWb coBep-
WeHHO onpeneneHHbiM  obpa3om, T.-e. 3aBUCAT
oTr ycnosui onbita. M B naHHom cnydae 37O
nercTBUTENnbHO Tak. OnTHyecknin koapPuuneHT npeno-
MNEHHS KaKoro-HHMOynb BewecTBa He SBNAeTCs Be/U4YH-
HOW, Bblpa)aeMOHW ONHMM M TE€M e YMCIOM OnNs BCex
cny4yaeB, OH 3aBUCHMT B 3HAaYMTENbHOM CTErneHu OT pona
cBEeTa WNM, TrOBOpS $SCHee, OT UBEeTa, K KOTOPOMY OH
otHocuTcs. [pn nepexone M3 Bo3nyxa B npyryio cpeny,
ronybor cBeT npenoMnsercs CuibHee KpacHOro; BO-
obuie rosops, € yobiBaoLLEeH ONMHHOM BONHbI MK, YTO
TO ke camoe, C BO3pacTaHMEM 4acToTbl KonebaHuH
KO3pPUUMEHT NpenoMneHrUs HenpepbiBHO YBeNHWYH-
Baetcq. [lonobHbiM ke ob6pa3oM H3MepeHHUsMH ycTa-
HOBNEHO, YTO NOMINEKTPHUYECKas MNOCTOAHHAS NAHHOTO
BellecTsa nonyyaerca trem 6onbuie, yem GbicTpee npo-
MCXOOMT nepeMeHa 3apsna.

3710 9BNEHKE Ha3blBaIOT OUCNEpCHeN, B OIHOM Cnyyae
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ONTHYECKOI aucnepcueit (MNK cBeTopaccesHUemM), B opy-
rMx 3nexkTpuyeckor aucnepcueri. Pa3 uyactora umeer
BMUAHHE B KayOooM M3 3THX obnacrer, TO MOKHO nNo-
CTaBMTb BOMNpPOC, CPaBHMMbI N Mexay cObOH 4acToThl
obenx obnacrew.

Ha stor Bonpoc cnemyer oTteBeyatb pe3kO OTpHua-
TenbHOo. Torma Kak npW 3nNeKTpUYECKHX KonebaHusx
peyb MOeT O yacToTe B Ny4ylweM Cnyyae B HECKO/bKO
COT MWNNHaApOOB B CEeKyHOy, NMpH ONTHYECKHX koneba-
HUAX Mbl UMEEeM Oeno C COTHAMH OMNNHOHOB, T.-e. BO
BTOpPOM C/lyyae yacTtoTa B Tbicady pa3 6onbuie, yem B
nepBoM.

Taknm obpa3zoM HenocpencTBEHHO CPaBHEHHbLIM C
OW3IEKTPHUUECKOH NOCTOSHHOM ABNAETCH HE ONTHYECKHH,
a 3NeKTPHUYEeCKHiH KO3pPHLUMEHT npenoMnenns; nocnean-
HUH NONy4YMTCHd, €CNM Mbl 3NEKTPHYECKHEe BOMHbI Ha-
npaBMM Ha rpaHuuy OByX cpenWH u bynem Habnionatb
M3MeHeHWe MX HanpasneHus. M torma nna Bombl new-
CTBUTENbHO nony4yaetrcs Ko3pPHUMEHT npenoMneHHs
paBHbIM 9, T.-€. KOPHIO KBalnpaTHOMY M3 IHU3/EKTPH-
YeCcKOM MOCTOAHHOM, Kak 3Toro W Ttpebyer Teopus.
Mepefinem OT aneKTpHUYECKHUX BOMH K ONTHYECKHUM, T.-€.
CBETOBbLIM Nly4yaM; 30eCb CPaBHEHWE He NAeT HaM HH-
Yero yTeWwWTeNbHOro; TaK Kak C BO3pacralouweH 4va-
cToTO KOoNnebaHui KO3PPHULUMEHT NPEeNoMNEeHNUS NOMNKEH
yMeHbLIaTbCsd, TO ONTHUYECKHI KO3pPHUUNEHT npenomne-
HUS Boobl momkeH Obl 6biTh euwle 6onbwe 9; onHako
OH, HanpoTHB, ropa3no MeHblue.

Cnenyer nu npu TakuMx 06CTOATENbCTBAX OTKA3aThCs
OT BCSKOrO pacCMOTpeHHs M ob6bscHeHHs sBnexus? [lo-
wanyH, u cronno 6bl NOCTYyNUTb TakKUM HMEHHO 0b-
pa3oM, ecnin Obl HE BCMOMHMNIOCHL OOHO H3BECTHOE M3
YACTOH ONTUKH K BeCbMa YNOMBHUTENbHOE SBNEHHE,
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KOTOpoe npencraBnser cobol0 ONTHYECKYI0 aHOManMio:
aHOManbHas O1MCNEepPCHUd HEKOTOpPbIX BeLIecTs,
KaK, Hanpumep, PyKCMHAa HMNM NapoB HaTpUa. IDTH M
MHOTHE INpyrde BeLIeCcTBa MMEIOT Ty 0COOEHHOCTb, YTO
k03¢ PHUMEHT npenoMneHns B WHPOKOH obnacTtu
BO3pacTaiolWMX 4acTOT yBelMYMBAETCH HOPMAnbHO, HO
B OnpenesieHHoOM Mecte 3ToM obnactW nouTtn cpasy
nepeckaknMBaeT Ha MeHblliee 3HaYyeHHe,—3HauyeHne, Ko-
TOpOe Hae He PpenKo /eXHUT HHUKE €ero 3HayeHHs
ans HaMMeHblWwMX yactoT. Takoe nosenexnune ko3pdu-
UMEeHTa npenoMneHns Haubonee SCHO M 3aMeyaTenbHO
BbISBNAETCA Yepe3 aHOManbHOE CTPOEHHEe CrnekTpa
TakOro pona BelWecTs; B 3TOM C/yyae CNexkTp He
HayMHaeTcs, Kak OObIYHO HOpPManbHbLIA CnekTp, ¢
KpacHOro uBeta M KoH4YaeTtcs ¢pHUONeTOBLIM,—OH HayK-
HaeTcs 3eneHbiM, NpaBUNbHO HaoeT N0 ¢$HONeToBOro
KOHUA, 3aTeM MOSBIAETCH KpacHas 4yacTb 0O 3e/eHOM.
AnanornyHo cyuiecTByer aHoManus 3NeKTpUYecKoH
aucnepcuu, npoTekaoulas COOTBETCTBEHHbIM e obpa-
30M.

Y BOObl Kak 3NeKTPHYECKHH, Tak U ONTHYECKH CNekTp
COBEpPLWIEHHO HOpManbHbl, TeM He MeHee o6a OHMH,
KaK Mbl BHIENMW, HE COOTBETCTBYIOT Opyr apyry. AcHo,
noyemy 3TO MOKET NPOUCXONMTb: 30eCb MMeeT MecCTo
He ONTHYyeckas aHOManMs MW He DI3neKTpuyeckas, TyT
Mbl BCTpeyaeMcs C aHoManuer B obnacTu, neauuen
mewny obommu cnektpamu. M 3ta obnactb, Kak Bbl-
TekaeT M3 npenbinyLiero, HeobbIKHOBEHHO pacTAHYTa,
Tak Kak OHa 3anofnHgeT nponacTtb Memay BelHYHHaMH,
OTHOCALIMMHUCA Meway cobor kak 1: 1000, wnm no
MeHbwer Mmepe kak 1: 100, ecnn nmetb B BUOY KpaW-
HMe obpallieHHble OmHa K NPYroW rpaHuubl 3THX obna-
cteii. B aToi obnactn neskar konebaHus, NposBNfOLLNE
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cebs KaK Tennosble Ny4yH, @ MOKeT-ObITb U nOpyrue,
Kak, HanpuMep, 3NeKTPUYECKHEe, MarHUTHble KU Te He-
n3BecTHble KonebaHHs, Kotopble B Oynyuiem MoryT
ObilL obHapymeHbl 60onee TOHKMMM Melonamu. 3nech
NONKHA HAaXONWTbCS AHOManMs BONbl, U YTO 3TO neii-
CTBUTENbHO TaK, MOMHO BMOETb M3 NOBENEHWS BOMdbI NO
OTHOLWIEHHUIO K CaMblM NNMHHBLIM M3 HabnonasBWHXCH
TennoBbiX BONH. TyT Mbl NooxooMM K CaMOMy HHTepec-
HOMY M peWNTeNbHOMY NyHKTy BCEro mena.
YcraHoBneHo, 4TO aHoManbHas oXCNepcus Bcerna CBs-
3aHa c npyrumu seneHnsamu: abcopbuneH, 1.-e. nornotue-
HHEeM NyyeH, NpoXondLUMX Yepe3 onpenenexHHyto cpeny.
Cea3b 3Ta cniomyowias: nosciody, raoe NPOUCXOOMT
abcopbums, T.-e. B 06naCTH TeX OMMH BOMH, ONA KOTO-
pbiX cpena uMeeT, KaK rOBOPUTCS, NONOCY NOTNOLEHHUS,
NPpOUCXOOMUT aHOManbHas OWUCMNEPCHS; 3TO 3HAUYMUT, 4TO
K03pPHUMEHT npenomMneHus 3necb HeoObIKHOBEHHO
6bICTpO yObiBaeT, B NpOTUBONONOKHOCTb CBOEMY OObIiY-
HOMY BO3pacTaHHIO C yBEIMYEHHUEM HACTOTbl KonebaHus.
H nna tennosbix nyuyei y Boobl MMeeTcs MHOrO nonoc
nornowenns. OnHako, 3TOro ewe HenoCTaTO4YHO ans
obbacHeHHs KonoccanbHbii pa3Huubl Mewny 9 u 1,33;
cnenyer nonyctuTb, 4TOo B obnacTu euie He Mccneno-
BaHHOH MeNy ONHMM M NnecsaTbio OunnuoHamMu kone-
6aHMM B CeKyHOy newaT eule Opyrde aHoMalbHble
nonocel Bonbl. Ha pany ¢ aTuM cnenyetr 3aMeTuTb,
4YTO M Ha OpyroM KOHUE CNeKTpa, T.-e. 338 CaMbiMH
6bICTPLIMK CBETOBbLIMK KonebaHMaIMM, B 06nactu Xumu-
YeCKH NEHCTBYIOLLUMX Ny4yeH, y BOObl CHOBA NOSBNAETCS
abcopbunsg, B COGNMHEHMH C aHOManbHOM OMCNEpCHEeN.
Ha yeprtexe 11 Bce noBeneHue Bonbl HarnsaHo M3obpa-
EHO KPUBOH, ¥ KOTOPOH abcunccobl NpencraBngioT BO3-
pactailoliMe 4actoTbl KonebaHui, a opaMHaTbl—3Haye-
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HUe Ko3pPHUUHMEHTA NPEeNOMNIEHHS; BNpoYeM, KpUBas He
npeteHanyetr Ha TOYHOE npencraBreHHUe YWUCNOBBLIX OT-
HOWEHWH, OHa NOMKHA TONbKO nepenatb OOWIMH Xa-
pakTep $BneHus; U 4yTobbl 3TOr0 NMOCTHYb, HAalO Mpu-
HMMaTb BO BHUMaHHEe OOWHPHOCTb 06nacTH, K KOTOpOH
OTHOCHUTCS PHUCYHOK, NPHUOErHyTb K HCKYCCTBEHHOMY
16
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Yepr. 11. 3aBucuMOCcTb KO3dPHUHEHTA NPENOMIEHHS OT AJIHbI
BOJIHbLI (B BOAE).

npueMy: ocb abcuucc, Tak e Kak U OCb OpaMHaT,
NeNUTCS He MO npasunamM apupMeTHKH, a N0 Npasunam
reoMeTpum, T.-. paBHble OTPE3KW OCH COOTBETCTBYIOT
HE paBHbIM OTHOLIEHHAM PpacCMaTpUBAaEMbIX BENHYHH
(He paBHbIM pa3HocTam); Takum o6pasom yactroram 10°
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(1 munnmapn), 101, 10", no 10'%, cooTBercTBYIOT KO-
3¢ppuumentol npenomnenns 1, 2, 4, 8. [lonHumaio-
uiMecs BEeTBM KPHUBOMH COOTBETCTBYIOT HOPMAa/lbHOMY
NOBENEeHHIO, OMyCKaloLLMecs -- aHOManbHOMY; T€ 4acTH
KPHUBOM, KOTOpble neyaTr B rMnotetMyeckor obnacru,
HayepyeHbl NYHKTUPOM.

B o6weM Mbl BMOMM, YTO ONATb M 30€Cb y BOMbI
3aMeyaTtesibHas OCOGEHHOCTb; MOCT MEKIy €e 3NeKTPH-
YECKMMH K ONTHUYECKUMH SBNEHUAMHU MOeT ObiThb nepe-
6polieH TONbKO NpW NOCpencTBe OYeHb 3anyTaHHOH
KpHBOM. JTO M eCTb cenbMas aHOMAanMs BOLbIL

XI.

3axniouenne,

OrnsHeMcs Tenepb Ha3al W Mbl YBHUOMM clenyio-
Wy CXeMy 9SBNeHWH, KOTOpble y BOObl NpoTekatoT
COBCEM MHauye, yeM y 6OMNbLWMHCTBA BELLECTB:

1. Makcumym nnotHoctn npu 4° C

2. Gxatve (BMeCTOo pacliMpeHus) npu nNnaBieHHM.

3. MoHukene (BMECTO nNOBbIWEHWS) TOYKKM nnas-
NleHUs Npu naBneHHM.

4. Muunmym tennoemkoctu npu 27° C.

5. Y6uiBanue (BMecTo BO3pacTaHus) TennoTobl nnas-
NIEHUs C MOHUIKEHHEM TeMmnepaTtypbl.

6. OTpuuatenbHas BelMYMHA TENNOEMKOCTH Hachbl-
LLLEHHOTO BONSHOrO Napa, C BbITEKAIOLWMWM OTClona cien-
cTBMeM obpa3oBaHMs TyMmaHa.

7. RHomanbHas nucnepcus B ob6nacTu anekTpuye-
CKMX W TEnnoBbiX Ny4ew.

K 3tum aHamanuam npubasnsercs ewe U TO, YTO He
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TONbKO KAyeCTBEHHO, HO M KONMYECTBEHHO nosene-
HHe BOOblI OKa3biBaeTcs B obnactM ,HOpManbHOW"
HaCTONbKO HCKNIOYMTENbHBLIM, 4YTO U 3n0ecb Gpocaertcs
B rnasa nonoMeHWe Hawero BeuecTsa: a UMEHHO -
Yype3mepHO OOnblOe 3HAaYEeHWEe HEKOTOPbIX XapakTep-
HbIX MOCTOSHHbIX:

a) TennoeMKocCTH,

B) TeNnnoTbl NnaBleHHs,

c) Tennotel napoobpa3oBaHmMs,
d) OManekTpUYECKOH NOCTOAHHOM.

Bce atn BE/IMYHHbI Y BON bl HeoObIKHOBEHHO BE/IUKH,
OHHK OKa3biBakwdOTCd BO MHOro pas 6onblwe cooTBer-
CTBEHHbIX BENWYMUH nnsa 60onbUWIKHCTBA OpYyrux BeLliecTs,
He MCKNo4Yyas K Haunbonee POOCTBEHHbLIX BOOE.

Moar, pacnonoskeHHbli Kk ¢$unocopckoMy Mbiwine-
HUIO, HE MOMET 3aKOHYMTb TEMbl HE CMNPOCHB, YTO Ke
03HA4alT 3TH aHoManuu u ocobernHoctH sonbi? Orpa-
HMYHMMCH KOPOTKMM YNOMHMHAHMEM, 4YTO TMOYTH BCe
3TH ocobeHHOCTH Boobl  HebnaronpuaTHbl niOOAM:
ropasno nydwe 6bi10 6bl ONS NpUponbl 4Yenoseka M
ans TEeXHHWKH, ecnn Obl B Bome Bce 06CTOAM10 HOP-
manbHo. Ho nns camoi npuponbl nmeno o6¢TOMT
COBeplIeHHO HHaye (Kak Mbl yme yKasanu B OLHOM
M3 CneunanbHbiX Cly4Yaes); NpU BCEM 3TOM MOKHO ObiThb
NOYTH yBEpPEeHHbIM, 4TO, Gnaromaps CBOMM OcCOb6eH-
HOCT9M, BOmA 3aHana B nNpupone TO MeCTO, KoTopoe
el npuHannexut tenepb. MH6o npu obpasosaHun oT-
OenbHbiX CyLIeCTBYIOLLIMX B HacToOsLLEe BpeMs vacTeH
BCENEHHOW, U B 0CcoBeHHOCTH Hawei 3emnu, Bosrope-
NNCb YKapKHe BOHHbI Mewly BellecTBamMH,—BOHHa 3a
CyliecTBoBaHWE M npeobnanaHue, U TyT Boma, NO KpaHs
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Hel Mepe Ha 3emne, 6eccnopHo Bbiwna nobeantenb-
Huued. Ho ocraBuM mumew, yBnekawowme Hac Bce
nanbwe K nanbwe B o6nacTb NpeKpacHOM, HO LWATKOM
$aHTa3nmK, M nonymaeM ny4uie O TOM BHyTPeHHEHN CBA3H,
KOTOpas CyLIeCcTByeT Memay HawMM OpraHM3MOM, Ha-
wer ¢PHU3NYECKOH M NCUXHMYECKOH CYLLIHOCTbIO M BOMOH,
M 3aKOHYMM . BapMaHTOM €we N0 CMX MNOp He BNOMHe
MCYEPNaHHOTO Bblpa)eHUs: caMoe YyOWBUTENb-
HOe M camMoe nyywee—3TO BOOA.
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