
OHSHHECKOE 0E03PEHIE
CoBpeMeHHoe yTOHie o6ł  bhombjiłhoh flHcnepcin

A TH M H P f l3 E B A ’

l lo c jii  oiimtobb re p p a  ajieKTpoMarHHTHaH Teopia MancBeji- 
aa noayuHJia Bceoómee npH3iiaHie; biuiotł ao HacToamaro Bpeiae- 
hh ona lipomoJDKaeTB uojiyaaTb Bce óojrbe h óojrfce s ie n ią  aifcue- 
pHMeiiTaabHua ^OKa3aTeabCTBa. CTaHOBacb Ha Toany 3 p in ia  Maicc- 
BejIJia, MM aOJIJKHH HpH3HHTb, HTO BCi OUTHUeCKia HBJieHia HpeA- 
CTaBJiaioTb aacTHbifi cayaau  oSninpHaro naacca HBaeHifi aacitTpo- 
MarHHTHUXb. Bb npeAJiaraeMOMb o aep n i mu ocTaHOBHMca Ha tom i 
oóiacHeHiu, noTopoe ,a,aeTB 3Ta HOBaa Teopia CBiTa ajih oahopo 
H3b caMuxB cjio?KHMXb HBJiefliS onTHKH—aBJieHia aHOMajihHofi Aue- 
iiepcin.

Barana, noTopyio flOJiatHa piniHTh Teopia, 3aKJUoaaeTca bb h3- 
CJiiflOBaniH a o6"bacHeHin tom cbh3h, noTopaa cymecTByeTB Mes­
s y  ahhhoio bojihm h cooTBiTCTByiomHMB efi noKa3aTejieMB upe- 
aoMJieHia. IIpeJKAe, hIsmb npHCTynHTb kt> nocTHBJieHHOH 3aAaai, 
O3HaKOMHMca bb o6mnxB aepTaxB cb 3aitoHaMH pacupocTpaHeHia 
3JieKTpoMarHHTHHXB bojihb bb cpe^aM B^r^i hIjtb .HHcnepcin H r ^ i ,  
cjrh^oBaTejibHO, bojihm pacnpocTpaHaioTcn co cnopocTbio, He 3aBM- 
cameio 0TB HXB .ĘJIHHM.
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031) oiihtobtj Gio h CaBapa cjrIi,a,yeT-b, uto c a j ia / ,  jbiicTByio- 
maa Ha MarnHTHBiii iiojiiocb M (a>Hr. .1) ci. „Maccoiou+ 1 , naxoAHuxin- 
ch Ha pa3CTOHHia r otb iipaMOJinHeunaro iipoBojtiniKa yljB, uo ko-

Topoiay i w r b  tokb, HanpaBaeHa nepnen^,HKyjiHpno kt> AB h k i  
upaiion r h no BejiHUHHli oiipe3,’hJifleTCH cooTHonieHieMi:

r;i/h J  BGJiHHHna roita, BHpaateHnaa bt> BJiCKTpoMarHHTHBisi e,a,HHH- 
naxb. PaóoTa cn au  f  npn nepeMbipenin noaioca no itpyry  pa- 
fliyca r óy^CTB

(2) A =  2rcr. =  4itJ

3 th paóoTa, itaKt bh^ ho H3'b noejili;i,Haro yp-ia ue sabncnTB otb 
paa iyea r. ^a jrbc  HeTpy^no yS i^nT bca, hto BejinanHa pa(5oTM ocTa- 
hctch Ta ace, itaitoBa 6 u  hh dujia Ta Kpanaa, no KOTopoił abh- 
ateTca uojuocb. jihiiib 6bi OHa Oujia aaMKHyTa. B'b caMOMb 
BO BCJIKyK) KpHByiO MO/KHO BIlHCaTb JIOMaHHyiO, COCTOilipyiO H31> 
OTpt3KOBT> uapaMejibHŁixi. pajuycaMb h annin AB n H3b OTp’fi3- 
kobt f ly r i ,  H,eHTpu kotophxi> JieataTb Ha AB. Taitb itaitb cnaa f  
HMteTb noTeHn,iajrb, to paóoTa He 3aBncnTb ott> nyTH, t . e. 
paóoTa óy^eTb o ^ sa  n Ta ate, ^BniKeTca-an noarocb Meat^y to>i - 
KaMH F  u D (4>nr. 2) no ajieMCHTy itpnBofi FD hjih iio aoMaHHOii 
FECD-, ho paóoTa iio FE h EC  paBHa Hyaio, noTOMy hto cnaa f  
iiepneH^HKyaflpHa itb sthmij aaeMeHTaMb, a paóoTa Ha nyTH CD 
paBHHeTCH: (2J/r)r. Acp; fljia Bcero 3aMKHyTaro KOHTypa nojiyuuMb 
chobh 4itJ. T y  ate paóoTy woatHO BupasHTb HHaae. IIoaoatHMb, a to
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Haim> npoBOAHHieb mibCTb cbaemeMb npaMoyrojibiiHKb d x . d y  ( ♦ a r .  3 ), 

h nycTb noaiocb 4" 1 oimcHBaeTbJnyTb A  B C D A . O6o3Ha>iHMb ape3b 
a, ji u •( CJiaraioipia chjhj \ f  no jocaMb. Taub aaitb npii nepc-

(j)iir. 3. (j»nr. 4.

X0jVfe OTb OAHOU TOHKH IIOJIH KT> flpyrOH CH.ia f  H3M'fJHHeTCH, TO Be- 
jihhhhh a ,  (3 u 7 MoryTb óuTb npe^CTaBJicBbT, itain. 4>yHKnia itoop- 
AHnaTi. x ,  y  h z. PafioTa chjim f  Ha nyTii D A  BHpa3iiTca:

TOHHO Taitb HIC Bbipa33TCH BeJlHMHHIJ paÓOTIJ CHJIM f  H Ha OCTaJłb- 
hhxb 9jieMenTaxb nyTii:

—  * +
da. dy 
dy 2

da \
cZp d x’\

dx
C iu ia^M B aa sth  u e T u p e  B H paaccH ia, naxoAHM'i>

j

Cb .upyrofi CTopoHH mm Haman (2), >ito A  —  4tcJ-  ̂ cpaBHHBaa a r a

*) RwpajitCHie chjim p,- jibiicTisyioiHeft na n y ra  1)A, nojiyiHTCit, cćjni Rb 
(hymcHiio p BubCTO KoopjĘHHaTb naaajia O (o, o, 6) rio^cTaniiTi. KOopjiwiaTM Q (djr/2, o, o) 
h paaj!oiKiiTr, iio CTpoicfc Taiijiopa. E cjh mm orpaiinaaMca nepBMMii ctciichhmi, 
paaaoiKeain, to noayuiiMb p (d$ldxj,dxl2, rjylinojib p it d r̂ d x  na^o paayMbTŁ 3iia- 
aeiiia <i>yiiKnin p ii ca npon3BOĄUoii Bb naaajrh KoopjiauaTb.
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4nw  =
dp da. 
d x  d y '

Bb oóipeMB caynais, ecaa ocb z He coBna^aeTB cb HanpaBaeHieMB 
TOKa, MOTHOCTb 6rO BB KaatflOH TOHKlS MO5KHO pa3a03tHTb Ha CO- 
CTaBJIHIOmiH no OCHMB KOOpAMHaTB H KB KajKflOH H3B 3THXB COCTaB- 
aaiomaxB npaMinHTb BHBefleHHoe cooTHonieHie; Tor^a nojiynaTca 
Tpn ypaBHeHin:

(S) 4nv —

dy dz  

da dy
dz dx
ćZS da

4 ic w =  --- ------j -
d x  dy

PaóoTa chjuj / ,  3aTpa’iHBaeMaa Ha ABaateHie noaioca, nepnaeTca H3B 
3anaca anepria, KOTopbiMB oóaa^aeTB tokb; npa stomb tokb ocaafils- 
BaeTB, h ajih Toro, utoSh  coxpaBBTb ero óe3B asMlsHenia BeaauaHbi, 
kb ipfena Ha,no npHJioatHTb H&KOTopyio floóaBouHyio aaeKTpaaecKyio 
caay , paóoTa KOTopoa Bcenlsao iiobactb Ha ^BaateHie noaioca. 
Bbipa3HMB 3Ty MHCJIb aHajIBTHHeCKH. IlyCTb KOHTypB ABCD  (4>ar.
4) oÓTeKaeTca bb HanpaBaeuia CTplsaoKB tokomb J', BupaateHHbiMB 
bb aaeKTpocTaTHaecKBKB eAHHau,axB. T o r ja  BooGpaataeMua Mar- 
HHTHhifi noaiocB + w  Sy^eTB ABaraTbca npeSB KOHTypB bb Ha- 
npaBJieHia + z  a óy^eTB KpyTHTbca OKoao KaKoa-aaGo hsb cto- 
poHB apaMoyrojibHBKa ABCD. PaóoTa ^oóaBOHHofi aaeKTpane- 
ckoh c a a u  E  npa nepeMlsmeHia e^aH apu s a p a ła  no ABCDA, no 
aHaaoria cb cooTHomeHiaMa (3), Bbipa3HTea:

ra/Ł X  a  Y  caararoipia c a a u  E iio ochmb x  a  y. Ho bb pisną ABCD 
3a BpeMa t npoxojiHTB J't e^aHHUB 3apa,n,a; caiaoBaTeabiio nojinaa 
paG oia c a a u  E  3a BpeMa t Gy^eTB BJ’t. 9 th paóoTa 3aTpanaBaeTca 
Ha ABaacenie noaioca m, KOTopua bo BpeMa t onacuBaeTB saMicny- 
Tyro KpaByio BOKpyr.B o^ hoh hbb ctopohb HpaMoyroabiiHKa ABCD-, 
ho no ypaBHeHiio (2) 3Ta pa6 o T a= 4 itm J aaa , ecaa BupasaTb tokb
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bb 9JieKTpocTaTH>iecKHXB e,a,HHHitaxB) Ą nm Jlc, r j i t  c oraom eH ie 
3aeKTpocTarrH'iecKHXi) e^HHHĘB kb aaeKTpoMarHHTHUiiT. ^ / J — c). 
CpaBHHBan oóa BHpaaceHia, Haxo£HMB B  =  47tm/ct hjih, noACTaBaaa 
BMicTo B  e ro  BbipaateHie H3B (4) h n o a a ra a  m/t dxdy —  8 Z) 
HsrfeeMB:

47tg  _ d Y _ d X  
c ' dx dy

E cjih BMicTO chjih E  n u  BBe^eMB CHJiy HH.nyKu.iij, — E, to Hanie 
ypaBHeHie npHMCTB bh^ i, 4aSzlc =  dXldy — dY/dx. Bb oSięcmb 
cjiyuaf, nojiynuMB, khkb h paHBme (3), rp y n n y  TpexB ypaBneHifi:

_ _ d Y _ _ d Z  
c b x ~  dz dy 

4 ^ s
c y dx dz (5)

4rc _ d X  d Y  
c dy dx

ypaBHeiiia (3) h (5) hbjihiotch ochobhhmh bb aaeKTpoMarHHTiiofi 
Teopin h hochtb nasB am e ypaeneHiu Maucsejuin.

^JIH ptmeHiH IOKOfi ÓH TO HH ÓHHO 3ajĘaiIH CB nOMOIĘblO 
ypaBHeHifi (3) h (5) hcoóxoahmo eipe 3H3TB cbh3b Meat^y iijiotho- 
CTblO TOKa H 3XeKTpHneCKOIO CHJIOfi, a THKJKe MeatAy „MarHHTHHMB 
TOKOMBU 0 MarHHTHOK) CHJIOH. XapaKTepB 9THXB CBH3efi OnpeAt- 
aaeTCH CBoiłcTBaMH cpeflH; thkb bb npoBO^HHKb cnjia tokh onpe- 
;yhjiHeTca cooTHOmeHieMB OMa: saBHCHMOCTb M eauy naoTHOCTBio 
Tona h 9xeKTpoABH5Kyni,eH chjioh—upaMaa npouoppioHaabHOCTb; bb 
^i3JieKTpHK'fe saBHCHMOCTb dy,neTB yaie HHaa. D p acT y n aa  kb H3y- 
neHiio pacupocTpaH eH ia bojihb bb 3,i9aeKTpHKaxB, npeai^e Bcero 
Ha^O yCIIOBHThCH, ’ITO HOHHMaTb nOAB TOKOMB BB AiaaeitTpHKli?

IIpeflCTaBHMB ceóli, hto bb BO33;yx,b, ^iaaeKTpHaecKaa no- 
CToaHHaa KOToparo nouTH paBHa 1, HaxoflHTca Ha9JieKTpH3OBaHHoe 
T ta o  cb 3apa^OMB e- oóycaoBJieHHoe 9thmb 3apa,noMB noae mohiho 
npe,n,CTaBHTb CHcreMoio t . h. chjiobhxb hhtch, HanpaBJieHie KOTO- 
pbixB bb KaiK^ofl ^ hhhoh toukIj coBiia^aeTB cb iiaupaBaeriieMB 
9JieKTpH>iecKOH chjih bb 9toh ToaKb. 9 thmb ciiocoóomb nojie MOHI- 
HO OxapaKTepiI3OBaTB H CB KOJIHHeCTBeHHOH CTOpOHH. IlyCTb <ipe3B 
eAHHHpy noBepxHOCTH c®epH paA iyca r, bb H,eHTpfc KOToparo Ha-

Coape.MeHHoe yuenie o6z anoMaMnou ducnepciu.
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xoahtch 3apa)KeHHoe Tfeao, npoxo3,HTb A7 HUTefi, npHueMb N  uh- 
cjieHHO paBHaeTca e/i-2, t . e. e n .r t , fltficTByioipeH na eAHHHpy sa p a ­
ł a ,  H axo,nam aroca Bb paacToatuH r  0Tb e. OÓipee hhcjio HHTefi, 
npoHH3UBaioni,iixi c * e p y  p a ^ iy c a  r ,

n - 4 ar2N  =  4ne.

H/raKb, ecjia  mu óy,a,eMb npe^cTaBiiHTb c e ó t ,  hto H3b Kaataaro s a ­
p a ła  e HCxoaHTrb 4ue HHTefi, to uhcjio HHTefi, iiepectKaromHX'b e,HH- 
Hnu,y naoiii,a,a,H, Jieatamyió HopMaJibiio k i  HanpaBJieHiio hhtch, jiaeTb 
npasio BeJiHHHHy chjiij bb pa3CMaTpHBaesiofi oóaacTH iiojih. Bt> 
,a,i3JieKTpHK’b cb iioctohhhoio e ca jia  E=el&r2\ ecjiu mu oeTaBHMb 
TO »te HHCJIO HHTCH, T. e., eCJIH Ha e,HHHHU,y UOBepXHOCTH C3>epH r 
no npeatHesiy iiphxoahtch N — e/r2 HHTeił, to 3JieKTpH>ieeitaa cn aa  
yate Óy^eTb o npe^ ijaaT bca  cooTHomeHieMb

(6) s E = N .

Bcaicoe H3MtHeHie 3apaa;a, eonpoBoat^aiom eecH saeKTpHuecitHMb 
tokomt., BaeueTb 3a co6ofi H3MfcHenie an cn a  CHJiOBhixb HHTeił. Cito- 
pocTŁ H3M’feHeHia 3apa3,a, t . e. t o k i de/dt — (dn/dt)/4w, a njioTHOCTb 
TOita, t . e. TOKb, OTHecennHH itb e^HHHub ciueH ia,

(7)
1 dN  

W° ~ 4 tc dt
M/raKb, HJIOTHOCTb TOKH Bb fliaJICKTpHKt paBHa CKOpOCTH nSMtue- 
Hia HHCJia npoxoxamHXb upe3b eA niinny noBepxHOCTn CHJioBHXb 
HHTefi, ĄbaeHHofi na  4ir. IIpHHiiMaa bo BiniManie (6), naxo,a,uMb

18)
£ d E  

Ua 4it dt

T ohho Taninę ,ęjih B eanannb  Sx, S y u S~ nojiynnMb

(9)
_ jj. da. l) 

* 4rc dt ’

') Bt. BŁipajiccHiasb (8) h (9) e u (x npe^noaaraioTCii nocToaHHHMii, t. e. 
cpejia npe^nojaraeTea o^nopn^noio; m, upothbhomt, cjiyua-b u„ =  (dA'ddt')l‘iK 
u Sx =  (dp.ct/dZ)/4it ii t. 3,.; npa 3TOMb BwpaateiiiH Sx =  (</,ia/<7Z)/4~ ii t. upejieTaB- 
jibiott, oCmia BMpanceiiiH njioTiiocTeft ManiHTHaro toku, Taitb itaitt hoctojihhbixt, 
siarmiTuiMb tokobtj auaaoruHHLiKt aaeKTpnaecKHMb TouaMt bt, npoBO^HHKaxb He 
cymecTEyeTb
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4a.rfce, ajih aroóoro .niajieKTpHita mm cb doabniHMB npndjiHffie- 
HieM'b MoateMi nojiowHTb p. =  l ,  Taich JtaiiB OHa SHaaHTCJibno otjih- 
UaeTCH OTB eAHHHHH TOJIbKO BB CHJIbHO IiapaMHI'HHTHUXB TliaaXB, 
itaitB HanpHMbpŁ Htejrfe3o n HHKKeab. Il3B Bcero CKa3aHnaro caf»- 
AyeTB, hto ypaBHeHia (3) h (5) ,n,aa OAHopoflHaro fliaaeKTpHita 
lipHHHMaiOTB BHA'b:

s d X ___ dy tZp
c dt dy dz

s d Y __ da dy
c dt dz dx

1 da_dY dZ
c dt dz dy

\d$__dZ  _ d X  
W  c dt ' dx dz (II)

s dZ cZp da 
c dt dx dy

1 d y _ < lX _ d Y  
c dt dy dx

E cjih mu BO3bMeMb iipoH3BOAHyio no BpeMeHH otb uepBaro ypaB- 
HeHin rp y u iiu  (I) h h3M'Łhhmb nopaaoKB ;i,[i<i><]>cpeHHHpoBaHiH bb 
npaBoii aacTH, to iioayaHMB:

c dt2
d

W dz W
noACTaBara bm&cto dy/dt h dfydt hxb BupajKeiiia H3B (II), hhxo,j,hmb:

e £ /< ( X _ a ! y \  £ /a ! Z _
c2 dx- dy \ dy dx I dx \ dx dz I ’

npHÓaBJiHa h buhhthh H3B npaBoii aacTH d1X/dx2, mu moikcmb npii- 
bccth aaimoc ypaBiieuie kb BH^y:

z d 2X _ d 2X  d2Y d2Z d \dX dY  dZ\
e dt2 dx2 dy'1 dz2 dx \dx dy dz J

Bhipaatenie bb CKOÓKaxB bb ypaBHeHin (10) He 3aBHCHTB otb Bpe- 
Menn; bb caMOMB AH4>a>epeHH,HpyeMB ypaBHeHia (I) cootb^ t -
CTBenHO no x, y h z h CKaa^uBaeMB: bb upaBofl aacTH noayuHMB 
Hyab, a bb jiliBofi d(dXldx-\-dYldy-\-dZldz')ldt. Pa3B BupaateHie 
dXldx-{-dYldy-\-dZldz ne shbhchtb otb BpeMeHH, to oho hc n rpa- 
eTB HHKaKofi poan bb HBaeHiaxB pacnpocTpaHeHia aaeitTpoMarHHT-
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hhxb bojihb, u mh moikcmb hmb npeHeópeHh, He n ap y m aa  oómHOCTH 
33fla>iH; nocjrfc 3 'roro ypaBHeHie (10) mojkho 3aM'BHHTb catAyioiMHMt

e d2X _ d 2X d2X  d2X  
c2 di2 dx2 dy2 dz2

T an ia  ate ypaBHeflia noayuHMB h jpifi ocTaabHHXB BeaHHHHB: Y, 
Z, a, p a  y. IIoaoiKHMB a a  a npocTOTH, hto X  3aBHCHTB tojiłko 
otb z h t, a K = Z = 0 ;  T or^a  ypaBHeHie (11) em e óojrfee ynpocTHTca:

s d2X _ d 2X  
c2 dt2 ~~dz2 '

3TOMy ypaBHeHiio yaoBaeTBopaeTB <i>yHKąia BH.ua

(13)
ct

x= ^ ~ y A ’
BB 3T0MB HeTpyAHO yÓIJAHTbCH, Hp0H3Be,H,H HOflCTaHOBKy. yaCHHMB 
cefife CMHcat BHpajKeHia (13). Bb momchtb t ■= 0, bb hjiockocth z ~ 0  
3JieKTpH>iecKaa cnaa  X  HM/haa 3HaaeHie Z o— /(O ), bb momchtb 

tt OHa 6yxeTB HMbTb to me 3Haaenie X o— /(O ) 
bb hjiockocth z= zz,, onpea'fcaaeMofi cootho- 
meHieMB z, — ct^/]/ e =  0, t . e. HtKOTopoe BO3My- 
m enie Xo uponiao paacTOHHie z, eo CKopocTbio 
v—c/J/s. HeTpyAHO y S ia n T b c a , hto ypaBHeHiio (12) 
y^OBaeTBopaeTca TanjKe<i>yHKi],ieioZ=/, (z-j-ct/J/ s ) , 
hto upeACTaBaaeTB ypaBHeHie iijiockoh bojihh, 
paenpocTpaHHiomeHCH bb CTopoHy — z Tanace co 
CKOpOCTblO V =  c / J /  s ;  ^JIH 30Hpa E ~ l ,  CJl'fc,H0Ba- 
TejIbHO V =  C. OTHOlIieHie CKOpOCTH BOJIHH BB 
aonpfc KB CKOpOCTH BB C p en t CB IIOCTOHIIHOIO S, 
t . e. HOKa3aTeab npeaoMaeHia ?i — c/v~]/ s 0 an 
« 2 =  e — Keadpams noKaaamejin npeAOMJienin pan- 
HHemcii disjieKmpuuecTtou nocmonnnou.

MexaHH3MB pacnpocTpaH eH ia iijiockoh bojihh
M03III0 Iipe^CTaBHTb HarJIHUHO CJlt^yiOIUHMB OÓpa3OMB. llyCTb BB 
HiłKOTopofi naocKOCTH mh HiiteMB pa^B  npaMOJiHiieHHHXB h n a - 
paJIJieJIbHHXB TOKOBB Av A2, A3 (<SHI'. 5); BO31IHKHOBeHie 3THXB to- 
kobb coupoB oat^aeTca noaBJieHieiiB uariiHTHHXB chjiobhxb hhtch

BH.ua
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ctj, a 2..., KOTopwn bb peayjibTaTl; ^axyTB cacTeuy a m in  B h Ą ;  sth 
bb cboio oiiepeab busubbiotb bb fliaaeitTpHirb tokh 6, &l r ... (4>nr. 6), 
AfeHCTBie KOTOpUXB aKBHBaaeHTHO AbiiCTBiHMb TOKOBB C ,, Ci H C3;
ho cacTewa C3 racHTB CHCTeMy A , A t).....: noaBaeHie tokobb bb
A , A t .... Bhi3Ba.no ab-Ł imockhxb

BOJiHti Ct h C2, pacupocTpanaio- 
IU,HXCa HO HOpMajIH KI HaOCKO- 
CTH, BB KOTOpOH JldKaTB TOKH 
A l , A2 h t . A.

ECJIH CB^TOBUH BOJIIIH 0T- 
anuaioTCH otb BiiepBwe noay- 
<ienHHXb TepueMb aaenTpoMar- 
HHTHHXB BOJIHB TOJIhKO KOJlHie- 
CTBeHHO, TO H .̂JIH HHXB AOJI- 
HteHb HM'hTb M’hCTO 3aK0Hb 
MaKCBeaaH, t . e. n 2 = e ,  a Meat- 
,ny TfcMb noKa3aTejib npeaoMae-
Hisi ecTb BeaHHHHa nepeMlniHaa, 3aBHcanj,aa otb nepio,na KoaeóaHia. 
TyTb, noBHAHMOfciy, aaeKTpoMai-HHTHaa Teopia H^eTB Bb p a sp tsb  
Cb 4>aKTaMH.

9 to npoTHBoptaie ofibacHaeTca tI mb, hto, npn H3cat^0BaiiiH 
3Hkohobb pacnpocTpaHeHia bojihb, He 6hjio npHHHTO bo BHHManie 
MOJieicyjiapHoe CTpoeHie MaTepin. Ilona a’Łjio iilho o BoanaxB bb 
H’fccisoahKO ĘeHTHMeTpoBb, Bajanie CTpoeHia cpeau  He CKa3biBajiocb: 
noTOMy hto bb cpaBHeHin cb thkhmh BoaHHMH pasM ipu MOJieKyab 
6e3K0iieiiH0 Maabi; bb oóaacTH jkc cb1>tobhxb KoaeÓaHin bthmb 
BJiiaHiewb yate Hejib3a npeHeóperaTh. EcaH, o^HaKo, 3to oóbhchc- 
Hie Biłpiio, ecaH mu He HaóaioaaeMB ancnepcin  aaeKTpoMarHHT- 
HhIXb BOJIHB TOJIbKO UOTOMy, HTO OH't BeJIHKH BB CpaBHeniH CB MO- 
JiCKyaaMH, to ecTecTBeHHO aBJiaeTca Boupocb: Heab3a-aH nocTpo- 
HTb Taisyro cpe.n.y, bb itoTopon óh OTHomenie MeiK^y paswfcpaMH 
ea aaeMeHTOBb h .hjihhoio bojihh ónao to :kc, Kanoe cymecTBycTB 
weiK^y pa3MtpaMH Moaenyab h bojihoio CB^Ta? He óyneMB-an mu 
bb Taisofi cpe,n.'Ił HaÓJU0,n,aTb flncnepciio 9aeicTpoMarHHTHHXB bojihb? 
Boupocb 3totb plimeHB óaecTamHMH onuTaMH HTaaiaHCKaro <sh3h- 
na TapSacco.

CxeMa ero oiiutobb ó n aa  cai^ynoiąaa. H ctohhhkb aaeKTpo- 
MarHHTHHXB icoaeóaHifi — BHÓpaTopB F  (n>nr. 7) —HaxoAHaca bb • <t>o- 
isycli JiaTyHHaro 3epnaaa S-, nynoKB „9aeKTpHHecKHXB aynefi“ ua-

2

Bhi3Ba.no
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AajiB Ha npasMy P, cocTaBaeHHyio 031 pii^a ctcejihhhuxł HJiacTH- 
HOHB, Ha KOTOpMXB 6fflH IiaKJieeHH OJIOBHHHUe jihctohkii a, a,... (®nr.8).

nOAT. AliHCTBieMB BHÓpaTOpH 
BB KajKAOMB H3B 3THXB JIHCTO’1- 
kobb BO36y:KAaiOTca KO-ieóaHia, 
COOTBtTCTByromiH OAHOMy H3B 
uepio^OBB BuópaTopa; Booóipe 

■ BufSpaTopB HcnycitaeTB lykjiufi 
komockcb bojihb. Kopoae ro- 
BOpa, MM HMteMB IipH3My, CO- 
CTaBJieHHyiO H3B pe30HaTOpOBB, 
OTB'fiqaiomHX'b Ha oahhb bhoji- 
irh oupeA'hJieHHMfi nepioAB; Aa- 
j i ie  pa,a,B pe3OHaTopoBT>, Ha- 
CTpOeHHMXT> Ha pa3JIHHHMe Iie- 
pioAH HcnycKaeMMXB BaópaTO-

noMtmajiCH bb pa3JiH>iHHXB MfecTaxB nojiyKpyra K-, 
cb pe3OHa'ropoMB S2 MorJia BpamaTbca okojio O. 
OIIHTOBB OKa3ajIOCB, <1TO MHKCHMyMB A^^CTBia Ha 

CB HCKpOIO ł) HaÓJHOAaaCH IipU pa3JIH’IHHXB nOJlOHte - 
HiHXB JIHHCHKH A BB 3aBHCHMOCTH 0TB TOHa, Ha KO 
TOpMił ÓbIJIB HaCTpOeHB pe3OHaTOpB, T. e. II0Ka3a- 
Te.Ib IipeJIOMJieHiH 33BHCHTB 0TB ^JIHHH BOJIHM. ECJIH 
6m MM CTajIH BHHHCJIHTb pa3M'hpH peSOHHTOpOBB 
flJIH CB'hTOBMXB BOflHB, TO HOayHHJIH ÓH pa3M’ŁpU 
MoaeKyjiB.

4 jih aHajiHTHaecKaro piuneHia Boupoca o pac- 
IipOCTpaHeHIH BOJHB BB CpeA^, HailOJIHeHHOH MO"

jieKyaaMH-pe30HaT0paMH, hco6xoahmo hhhth BHpaacenie njiOTHO- 
cth TOKa. IIpeACTaBHMB ceófc Haniy cpeAy pa3CrfcaeHHOio iijiocko- 
ctbk) uapajuiejibHOio naocKOCTH yz h o6o3Ha’iHMB njiomaAK cfeaeuia 
ype3B jS; 9Ta naocKOCTb ripofiACTB aacTbio bb MeiKAyMOJieityjnip- 
hoh cpeA'k, aacTbio óyAeTB iiepecticaTb MoaeityjiN. E cjih ujiot- 
HOCTb TOKa BB MCJKAyMOJieKyjiapHOMB UpOCTpaHCTBi 0Ó03HaHHMB 
ype3B u0, a bb MOJieKyjiaxB ype3B to BeananHa TOKa
J ~ u 0 ( S  -  qi — q2...:)+t<'iql + u ,l q.Ł+ .. . .  pa*  qt, qt ,... njiomaAH clł-

pOMB BOJIHB
jinnefiKa A
H3B 3THXB 
pe30HaT0pB

0 0 0 0 0 
□ 0000  
0 0 000 
□ DODO

(Jwr. 8.

. •) Cm. 9jieKTpoManniTHafl Teopia CB-frra lipo-h. II. A. 3n.ioBa, <fłw. O6o3p. t. II 
CTp. 70.
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aeHia MoaeKysb. E c s a  M oaeKysu seataTb HacTOJibKO piiflKO, ito 
cyMMa ax b  e tie H iS  Masa Bb cpaBHeHia cl S, to cpe^Haw nsoTHOCTb 
TOita bb cpeAis: u  =  u 0 +  u t g j S  +  u 2 q2/S.... IlycT b .n a s te  Bb 
AaHHofi cp ex 't cymecTByeT-b HtcKosbKO po^OBb MOseKyjib, T or^a 
« —  Qh/S , rji/b Q/, cyMMa efcaeHia M oseKysb T aua h. l ip a
AOCTaTOUHO 6osb raax b  3Haiien iax b  <S OTnonieHia Qh/S mohcho cmb- 
TaTb IIOCTOHHHUMB ^Jia Jl,aHHOH Ope^ŁI a  MU MOHCeMb BKJIKPłHTb 
ax b  bb Bbipantenia u h. HTaKb

W — u0+ Z u h. (1 4 )

C o e p e M P M u o e  y  n e n i e  o f o  a n o M a M n o u  d u c n e p c i u .

M e»^yM oseicysapH oe npocTpaHCTBO mu óy^eM b npe,a,noJiaraTb sa- 
nosHCHHUMb aoapoM b, a noTOMy

1 dX 
U° 4rcc dt (15)

Bca 3aAaua, csb^OBaTejibHO, cbo^ htch kb onpe,a,'k-iieHiio hsothocth 
Tona bb MoxeKyjiaxb. ITososKaMb, uto KOJieóaHia Bb MoxeKyxaxb 
BO3ÓyatAaiOTca n a p a sse sb iio  o ca  x, t . e. nosoncaMb, uto Ha ho- 
BepxHOCTb ^aHHoa cpe^bi n a ^ a e ib  nsocKO-nosapH3OBaHHaa boji- 
na, y  KOTopoa KoaeóaHia coBepniaioTca napassejibHO oca  x. Ecjib 
Bb Mojieityjiii TOKb =  J  a  coiipoTH BJieH ie=J?, to npoa3Be^eHie JR  
AOjbkho paBHHTbca aHreópaaaecKOH cyMMb 3seicTpo^,BHatyui,HXb cbjib, 
fliacTByiouiHXb Bb M o sen y st.

3 tb cyMMa caaraeT ca  BO-nepBuxb B3b pasHOCTa iioTeupia- 
JiOBb Ha npoTHBonojiOH5Huxb aacTHXb MOseKyjiu, Vt— V2) bo-bto- 
p u x b  H3b 3seKTpo^BHatyiu,ea c a jiu  caMOHHflyKujH,—LdJ/dt, L 
KO34><i>au,ieHTb caMOHH^yKĘia, a , HaicoHeu,b, H3b bhIcihhch chjiu 
upoHopu,ioHasbHoa c a s b  X  na^aiom eH bojihh:

7 7 2 = 7 ,— Vt - L ^ + k X -  (16)

ho TOKb J  uponopu,ioHaseHb y ó u s a  noT enpiasa Bb eA nnapy Bpe- 
Mena

J==_ Cd̂ ~ V̂
C CMitocTb. ^a<i»i>epeHBHpyeMb (16) no t a , noflCTaBJiaa bmIi - 

cto d( E ,— VJ/dt ea BupaaceHie H3b (17), HMieMb:

J
C

+  R
dJ dJJ <IX 
dt + L dt* ~  C dt ' (18)
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yMHoacaa (18) Ha C, nepexofls otb tokh kb m othoctb  tokh a  bbo- 
coKpameHHHH o6o3Ha>ieHia, noayaaMB

(19)
duh ■, d2ufl &h dX 

Ul‘+ a ^  +  b/‘ d ^ = W c d t -

Koa4»i>Hu,ieHTy npa dXfdt mu upa^aJia bbab: s/,/4itc (rf lt c cko- 
pocTb CBf>Ta) a-ih yupoipenia nocJi'Ł,iyioiii,nxB Bupaatenia. [IycTb 
Ha noBepxHocTb T ta a  na^aeTB BoaHa

(19')
. 2ic,. .

= ^ C O S - ^  {t - p oz).

H sb aHaaH3a bsbŁctho, hto cosa; =  (e +  e )/2, i — K —1, a e 
ocHOBame HenepoBuxB jiorapaoMOBB; TaitB kbkb BuuacjieHia cb no- 
ita3aTexbHUMH *yHKH,iHMH npome, to mu a  óy^eM i bccth cb iib- 
mh aajibHliHniee ascjii^oBaHie a  TOJibKO bb OKOHaaTejibHOMb pT.mc- 
Hia nepeaAeMb CHOBa kb TparoHOMeTpaHecKBMB 4>yHKu,iaMB HTaicB 
nOJIOJKHMb

„ A i(t—p„z)/T 
X = 2 e

t =  T /2tc. Hpe3b HtKOTopufl npoMeatyTOKB BpeMeHa ajieitTpa- 
aecKia KOJieóaHiH bb MoaeKyjiaxB ycTaHOBHTca, a  nepio^B bxb 6y- 
fleTB totb atie, bto a  y  BO3f5yjKAaromefi bxb chjiu X. IIosTOMy 
MOJKHO HOJIOatHTb, 'ITO <I>yHItH,ifI ZtA BMltCTB TaitOB ate BH^B, K8KB 
X, a ecJia TaKB, to duh/dt— iunlt a  d 8uZl/d<2= — Wa/ t3; noACTaBJiHH 
3TB BeJlHHHHU BB (19), HOJiylIHMB:

U h
_ s ^ d X  

4kc dt ’

a cpe,a,HHH njioTHOCTb TOKa zt (14) Bupa3HTca:

M— _ L ^ I  i  +  s _______ S/‘ 1
(20) 4itc dt | 1 +  ia,,lx— bh/x2 ( 4zcc dt '

Hbb Bupaacenin (20) CJcfcAyeTB, >ito bb c p e ^ t, cocTaBjieiiHoa B3B 
pe3OHaTopoBB, poJib AiajieitTpauecKofi uoctohhhoh (paBiioa itBaApa- 
Ty H0Ka3aTeaa iipeaoMJiCHis) arpaeTB cjioatHoe Bupaaccnie e(t), 3a-
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BHCfliu.ee otb nepiona, h iiphtomb KOMujieitcHoe. ^ jih yacuenifl ®h - 
3HuecKaro cwucjia nojiyueHHaro KOMiuieKCHaro pfcnieHifl, noncTa- 
bhmb bb  (13) bmIicto X.&a BBtpaaceHie; T orna HaxonHMB

Taicb khkb e(-c) BejiHUHHa KOMiiaeKCHaH, to h p 0 hmIictb bh^i . 
p —ip 1] noncTaBMH 3to B upaajeuie bb X  h nep ex o n a  otb noi<a3a- 
TejlbHUXB ®yHKU,iH KB TpHTOHOMeTpHfleCKHMB, HOJiyUHMB:

X = J .e c o s  I— l> (22)

t . e. aMiuiKTy^a yóhiBaeTB cb BOspocTaHieMB z; npyrHMH cjioBaMH, 
cpeda noi.wuiianm  jiynucmyto snejniw. ^(a.ilie H3B (22) ca t^y eT B , 
•ito p  ecTb oópaTHaH B eaniH ua ckopocth pac iipoeT paneu ia  bojihb bb  
nannoii cpenii, t . e. p  —  n/c  r n ’Ł n  noKaaaTCJib npeJiOMJieHin. y p a is- 
Henie (21) bb  pacupuTOMB bh/I/Ł iipencTaBHTca cjit^yiomHMB oópa- 
30MB:

(n — ix)2 — 1 +  S _______6*______
l + i « A/T — &a/ t2 ’ (23)

r^ ił v.=yp'c ecTb K03®a>HnieHTB, xapaKTepH3yiomifi norjiom enie  naiiHoii 
cpe^bi. ,Ęjih HaxoatAenia 3aBHCHM0CTH noKa3aTeaa npejioMJieHiH otb 
uepioĄa, Ha,n,o bb (23) otaŁ^htb n^ficTBHTejibHyio uacTb otb mhh- 
M0H H H3B UOJiy,ieHHŁIXB n^Y^B ypaBHeHifi HCKJHOUHTb X.

PaacMOTpHMB uacTHHH- cjiyuafi H po3paanaro  T ijia , t . e. Taito- 
ro  Tbjia, ajih KOToparo x Majio. BupaaceHie (23) npHMeTB bb  stomb 
cayua li bhab:

&h

1— bA/ t 2 (24)

Taitoe ynpom eH ie bo3mo>kho Jinnib ,hjih 3HaueHifi t, He ynoBJieTBO- 
pflroiu,HXB ypaBneHiflMB z2 =  bhj thkb KaKB, xoth ujichb iah/x  h Ma;iB, 
mbi Bce-Taitn He mojkcmb hmb upeueópeub , pa3B 1 — 6/,/t2 oÓpaujaeTCH 
BB Hyjlb: BB 9THXB OÓJiaCTHXB CIieKTpa X JieHb BeJIHKO, OHO TliMB

BHCfliu.ee
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Sojibme, utM b Meubine ah\ t . e. ' l i m .  t^ jio npo3pa<nilłe Bb oÓJia- 
CTaxb cueKTpa, HecooTBisTCTByiomuKB 3naaeHiaMB t2= 6 a, t Łmb 
oho CHJibHie iiorjiom aeTb bojiuu nepio^OBb x, onpe,H'fcJiHeMUXb 
COOTHOIneHlHMH T2 =  bh. 9 tH Hepio^U COOTBtTCTByiOTb COÓCTBCH- 
HHMb nepio^aM b pesoHarapoBb-MOJieKyjib; o6o3HauHMb nxb  upe3b ta.

H3Cjrfc,nyeM’b Tenepb xo^b  noKa3aTejia npejioMJieHia b i  cocfeA- 
ctbI; cb  nojiocoio norjiom eiiia , a nojioJKHMb, hto tIsjio HMieTb tojib 
ko OAHy no jiocy  norjiom eH ia. IIo  (24) HMteMb

E c jih t c t ,, to -c,2/t2 mojkho hojiojkutb — 1 +  5 h T or^a  « 2 =  1 —Sj/8.; 
ecjm  x> t2, to t,2/t2z= 1  — 8 h n2= l  +  e1/8. O ra io ^a  cjiiflyeT b , hto 
bojihu, nepioAb K o rap u x b  óojibme coócraeH H aro n ep io ^ a  MOJie- 
Kyab, HMbiOTb BooSipe óoJibmifi noicaaaTeJib npejioMJieHia, uiiMb 
bojhiu 6oji-fee KopoTKia: Taitb, HaiipHMfcpb, ecm i iiojioca norjioipe-

Hia jieatHTb Bb 3ejieHofl 
B aera  cneKTpa (iiaKb y 
■KyKCHiia), to HHfcpanpac- 
Hue h KpacHue Jiyan óy- 
AyTb cHJibHhenpejiOMJiHTb- 
ea, ifeMb CHuie h «>iojieTO- 
Bue. B b  KajK^ofi H3b 06- 
jiacTefl t c t j  h t > t, iio- 
Ka3aTejib n p e j io M J ie H ia  
y6uB aeT b Cb BOspocTa- 
HieMb n ep io^a; óojrfce hoa-
Po6hhh aHajiH3b ypaBHe- 

Hia (23) HOKaauBaeTb, oto itpHBaa, asoópaiK aioipaa xoxb noita3aTe- 
jia npeiOMJieHia, HenpepuBHa h Bb o ó jia c ra  npnMUKaiomeH Kb x,: 
OHa HiateTb BH^b, H3o6paateHHufi Ha r a r .  9.

E cjih hojiocu noraoipeH ia Jieatarb Bb yjibTpaaóojieTOBoii hjih 
HH4>paKpacHofl ’iacT axb cneKTpa, to Bb bhahmoh u a c r a  KpHBaa no- 
Ka3aTejia npe-iOMJieHia óy^eTb H M ta  BH^b A B  hjih CD-, cootbIit- 
cTByiomia TbJia Ha3UBaroTca TtjiaMH, oSjia^aromnuH „HopMajibHOio“ 
AHcnepciefi.

Cjit^oBaTeJibHO, pa3JiHuie Meai^y tIijihmh cb  HopiuajibHOio h aHO- 
MajibHOio AHCiiepcieio 3anjno'iaeTca tojimco Bb tom'i>, bto y  T tjib  Hop- 
M ajibnaro thiib bcŁ no jio cu  norjioujeH ia h CBH3aiiHua cb hhmh oó-
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jiac ra  aHOnajiBHOH ^Hcnepcin JieacaTB bb hgbhxhmhxb qacTaxB 
cncicTpa, y  aHOMaabHbixB ace—bb bh^hmoh.

BaiaHie CTpoeHia cpeflhi Ha pacnpocTpaHeHie bojhb . sicho b u - 
CTynaioiu,ee bb oiiHTaxB TapSacco, eipe narjia,a,H'he HJiJnocTpupyeT- 
CH BB OIIBITfc, CAfcaaHHOMB IIO MBICJIH ,3,/K. Hf. TOMCOHa. Kb HGHO.H' 
BHJKHOH IIOflCTaBKt A  (<SHr. 10) npHKptlljeHŁI Ha HHTKaXB CBHHU,O- 
Btie inapHKH a, BCTaBJieHHue bb oÓopoTu cnapajia B C  hsb tohkoh 
M'fc,fl,HOfi npOBOJIOKH. Kb
KaatflOMy H3B mapHKOBB 
a npHKpfciuieHO no MaaT- 
HHKy b. E caa ojhhb ko- 
IieUB CHHpajIH COeAHHHTb 
CB MeTpOHOMOMB, KOJieÓJIH)- 
iuhmch bb nanpaBJieHia nep- 
IICHJĘHKyjiapHOMB KB HJIO- 
ckocth uepTeaca, a .upyrofi 
KonepB 3anp6nHTb”Henoji- 
BH5KHO, to Ha cnHpaaHjBC 
noayaHTca CHCTeMa cto- 
HHHXB BOJIHB. H3MiiHHH 
X0^B MGTpOHOMa, MH MO- 
atewB nojiyHHTb bojihbi

a.

(fmr. 10.
b l

pa3JIHHHOH flJIHHbl. H3MtpHBB HJIHHH BOJIHB H OIipe^IlJIHBB COOT- 
BliTCTByiomie hmb nepionu KOJieóaHin MCTpoHOMa, CBasaHiiaro co 
ciiHpajibio BC, mojkho HafiTH CKopocTH pacnpocTpaHeHia V BOJIHB 
pa3JIHHH0fi ^HHHbl. H3OÓpa3HBB IpaOHHCCKH 3aBHCHMOCTh BeHH'IH- 
iiu  ]/v  (nponopu,ioHajibHofl iiOKa3aTearo upejiOMJieHia) otb nepio^a 
itojieóaHifi, mbi uojiyiHMB KpHByio aiiajioranHyio kphboh ^ncnepcin 
bSjihsh nojiocw norjiomeHia; noJioca norjiom enia cooTBiTCTByeTB 
nepio^y KoJieóaHia MaaTHHKOBB b. K or^a mctpohomb itaaaeTca cb 
3THMB nepiOflOMB, BCli MaHTHHKH 6 CHJIbHO paCKaHHBaiOTCH, a cnn- 
pajib B C  ocTaeTca HenoflBHaiHoro: bojihbi noraomaioTca epe^oio.

TaKHMB O0pa3OMB tfaKTBI AaiOTB BtCKie AOBOAM BB II0JIb3y 
iipmiHTaro Halin oÓBHCHeHia HBjieiiia ^.HcnepeiH. O^wano, ahh okoii- 
aaiejibHaro noATBepw^cHia Teopin Heo6xo,a,HMO eipe oÓHapyatHTb Ha 
oiibitŁ HeiipepuBHOCTb KpHBofi noKa3aTejia upejiOMJieHia bb hojiocŁ 
norjiomenia h, HaKOHeąB, KoanaecTBeHHo npoBipHTb TeopeTnuecKyio 
oopMyjiy (24). PaaBiioe 3aTpy,a,HeHie npn p im en in  nepnon H3B 
yKa3aHHHXB^3a^,a’iB coctohtb bb tomb, >ito bb oóaacTH iioraoipeHia
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cbIjtb HacTOJibKO chhłho noraom aeTca, hto—npn CKoabKO-HHÓyAb 
3HaanTeabHHXB iipeaoMJiaion];HXB yraaxB —npH3MH coBepmeiiHO He- 
iipo3pa’iHH a-i a norjiomaeMhiKB ayaefl; noab3OBaTbca iKe pacTBopa- 
MH Heab3H, THKB KHKb AHCIieptia paCTBOpa 33BHCHTB khkb otb 
pacTBopeHHaro Tlsaa, TaKB h otb pacTBopHTeaa. EAHHCTBenHH0 
BHXO,H'b H3B 3aTpy,U,HeHia —nparOTOBHTb IipH3MH CB BO3MO3KHO M3- 
jiumb npcjiOMaaioinHMB yraoMB; 3rra  3aAaaa óhuia Buiiojiiieiia n*aio- 
repOMB CJllłAyiOmHMB OÓpa3OMB: ItyCOKB CTeKAHHHOH TpyÓKH CD 
(<khp. 11) bb 3 — 5 cm. pa^ lyca nOMtmaaca Ha sepKajibHoe ctck- 
jio ,45 ; bb iipoMeatyTOKB MeatAy TpyÓKofi h ctckjiomb bboahjich 
Ha KHCTOUKh cnHpTOBofl pacTBopB AaHHaro BemecTBa. Tpy6ua h 

CTeKjio upeABapHTejibHO H arpłBaancb ao 
60°H„ T am  hto criapTB óhiCTpo Hcnapaa- 
ca, nocjilł nero  Ha A B  noayaaaHCb oaeHb 
TOHKia TBep^Ha UpH3MM. l ip a  noiioipH 
9thxb npn3MB ILsaiorepy y^aaocb Ha

(jlar) n  a>yKCHH'Ł h iyfcaoMB p a ^ t  spyrnxB  Kpa-
camnxB BemecTBB noita3aTb HeupepuB- 

HOCTb KpuBofl Anenepcin bb oÓaacTH noraomeHia.

IIepexoAHMB ko BTopofl sa ^ a u t, kb KOJiHaecTBeHHOH upoBtp- 
ich TeopeTHaecitHXB ®opMyjiB. /pm  3tom u,'bjin yAOÓirte Bcero b3htb 
Taitoe Tfejio, KOTopoe hmŁao 6 ij bo3moikho Maaoe hhcao nojiocB 
lioraomeHia: Tor^a Bbipajitenie (24) 3HaaHTeabHO ynpom aeTca; Ha- 
npHMipB a m  napoBB n a rp ia  mohcho orpaHHHHTbca oahhmb haohomb:

(25) +

C rporo  roBopa, Ha^o 6 u  a o (5hi B3HTb ab<i  aaeHa, T am  n am  
jiHiiia D ABOHHaa; ho aacTea cn em p a , hc aesKaiH,HXB bb hc- 
IIOCpeACTBeHHOH ÓJ1H3OCTH D, M05KH0 CB ÓOabHIHMB HpHÓJIHJKe- 
HieMB orpaHHHHTbca oahiimb hjichomb, pa3yM ia iioab X, cpeAaee 
3HaaeHie MeatAy X«, h X/,a. Kpo&rh toto iiapta HaTpia asiotb eme 
noaocbi noraomeHia bb yabTpaaóoaeTOBOH aacTH; ho hxb BaiaHie 
Ha xoab A&cnepciH bb bhahmoh aacTH hhhtojkho. OopMyaa (25) 
óhiJia npoBhpeHa upo<i>. ByAOMB bb 1904 roAy-

IlepBOHaaajibHO ByAB 3aAaaca iykabio noayaHTb npH3My H3B 
napoBB HaTpia. Ohb noM^maaB bb unaHHApnaecKyio Tpyóicy A B
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(a>Hr. 12), saiiptiTyio njiocico-napajuiejibHbiMH iuiacTHHKaMH CTCKJia, 
KycomtH HaTpia, BUKaaHBajib u s t  TpyfiKH BO3;iyxb u HarpliBa.ib 
ee Ha ra30BHXb ro-
p ,fejiKax’b. Ilap ij Ha- B
Tpia B C J ii^ C T B ie  
CBOeii BH3KOCTH OCTa-
IOTCH TOJJbKO Ha,B,b 
HarptTUMH MtCTaMH 
TpyÓKH h o6pa3yioTb 
pHJIBH^pb CD ; Óna- <pnr. 12.
ro,a,apH ÓHCTpoMy oó-
pa3OBaHiio napoBb iia^b KycoaKaMB MeTajuia h octflaHiio na Bepx- 
nefi nacTH TpyÓKB, HBWHie cjioh Bcer.ua oi:a3biBaioTCH óojrfee iijiot- 
HblMB, H EOTOMy OIITHUeCKOe AtHCTBie ĘHJHH^pa C D  3KBHBajieHTHO 
^’b0CTBiio npn3MH E , HanoJiHeHHofi paBHOMiipHO napaMH.

TaKHMb cnocoóoMb mohcho npeBoexo£HO HaÓJnonaTb aHOMaab- 
hwb crieKTpb; ho ;uih onpeAtneHiH noKasaTejia npejiOMJieHia raitofi 
MeTo^b HenpHroAeHb, TaKb Kaicb upeaoMJiHiomiH yrojib npB3MiJ E ,  
aitBHBajieHTHofi pBJiHH^py C D , He H3Bl>CTeHb. ^ jih onpeAluieHiH 110- 
itasaTejia npejiOMJieHia B y^b BOcnojrb3OBaxca MeTo^oMb HHTep<i>epo- 
w erpa. OcHOBHaa Mbicjib aToro MeT0.ua 3aKJno-
aaeTca bb cjrfc.nyiomeMb. E cjim Ha nyTB oflHoro 
B3b AByXb HHTep®epHpyiOHl,HXb IjyiKOBb S x0  H 
S - ,0  ( tu r .  13) HOMicTHTb naacTHHKy A  BCiiHTye- 
Maro BeipecTBa, to iiojiocu BHTep<nepeHii,iH Bb 
O CMtCTHTCH; TOr^a, eCJIH TOJIipiIHa IlJiaCTHHKH=e, 
nona3aTeJib upejiOMJieHiH a m  AaHiiuxb a y a e 0 = n , 
a CMiupeHie paBHaeTca k  nojiocKaMb (caBTaa no- 
jiockb b upoMeatyTKH), to yuJiBHeHie oiiTHHecKaro 
iiyTii (n — 1) e =  &X/2. OTCio^a, 3naa X, h e u Ha- 
6jno^,aa k } mu MOiKeMb onpe,a,'6jiBTb n.

Cjifc^,OBaTejibHO sagana eocTOHTb Bb no jiy ie- 
HiH £ByXb IiyiKOBb, ClI0C0ÓHUXb HHTep‘i>epHpo- 
BaTb, h cjioh napoBb, TOJiiu,HHy KOToparo mohcho
6hjio óh tohho H3M'lipHTb. HocjitAHee ycjiOBie oKa3aaocb Jiento 
BbinojiHHMbiMb, Sjiaro^apa bh3koctb napoBb HaTpia; na Tpyóuy Ha- 
flŁBajiacb KaTynnca tojictob npoBOJioKH, KOTopaa naitajiHBajiacb 
CHjibHUMb 3JieKTpn<iecKHMb TOKOMb; BCJit^cTBie paBHOMtpHaro na- 
rpiłBaHiłi nap u  HaTpia He ociflanH Ha BepxHea aacTB TpyÓKB (icaKb 
3to óhjio Bb nepBuxb oiiHTaxb By,a,a), OTuero nojiyaajica ebjihh- 

3
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ApnaedUH cjioh napoBB paBHOMi>pHOH naoTHOCTH. 3 a  TOJiin,Hiiy 
cjioh bb ^aHHOMij cay aa li Ha^o iipnHHMaTb AJmny KaTyniKH, Tani. 
khkb napB HaTpia AepatHTca TOJibKO y  iiarptTO H  nacTH TpyÓKH; 
3a HicKOJibKO uacoBb oiihiTa ne 6h io  saiitaeH O  Aaace cjcŁaobb ah® 
4>y3iH BB XOflOAHHH UaCTH TpyÓKH.

O óm aa cx e iia  ó u jia  ejilsAyiomaa. CbIjtb otb bojibtoboh Ay- 
i'H A  (®nr. 14) coÓHpaacH u p n  noiioiipa jihhsh Ha mejib cneit- 
Tpocicoua B-, eneKTpB oTÓ pacuB aaca Ha mejih C, n p a  noMomn ko-

A

TOpOH MOHCHO ÓUJIO BHA’fejIHTb CBllTB JIIOÓOH AMHbl BOJIHH; A ajlte 
3totb MOHoxpoMaTHiieciti0 nyueitB  uaxaJiB Ha 3epnajibHoe C T eu o  
D , r ^ b  uacTbio OTpaiKaaca, a nacTbio npoxoA aaB. IIpoineAniiH iiy- 
aeKB OTpaatajica bb F , upoxoahjib cjioh napoBB K L , OTpaatajica y 
G, CHOBa npOXOAHHB CJIOH napOBB H, OTpa3HBIlIHCb OTB F  H 7), 110- 
na^ajiB  bb 3pH'rejibHyio T pyóy P. OTpaateHuufi nyaeKB OTpaatajica 
bb E , npoxoAHJiB ape3B luiacTHinty D  h uonaAajiB bb T pyóy P. Oóa 
3th nyuita  AaBaJiH bb hojtŁ 3pkHia Tpyóbi iiojiocm HHTepn>epeHii,iH. Pa- 
APmb cb ipejibio C  Haxo,n,HJiacb reacjiepoB a T pyóna cb reaieMB, 77; 
3epKajio M h T pyóy 77 mohcho ycTHHOBHTb thkb, uto HHTep^e- 
peiiujoHliEiH hojiocm otb cBhTa re a ia  óyAyTB bhahm bb T pyóy Q 
h bb to a;e BpeMa He ÓyAyTB nonaAaTb bb noae  3p'hHia T p y ó u  P. 
K or^a, no M ip t  HarpiłBaHia pHJimiApa K L , bb hcmb HaaHnajiH oópa3o-



BUBaTBca n a p u  HaTpia, o ó ś  cucTeMU hojiocb bb P  h Q CM-fiuiajincb; ot- 
Homenie 3thxb CMfeipeHiS upeACTaBJiHeTB iioKa3aTe.ib npejion.ieH ia 
aaHHaro MOHOxpoMaTHaecKaro CB-bTa (Bbi^-fcjieHHaro m,e;ibio C), B3H 
t h 2  no OTHomeHiio kb jihhih D a rejiia . A6coxioTHbia o n p e ^ ia e -  
nia Aiuiajincb TOJibKo fljia anHin D 3, h Ha ocHOBanin 9thxb onpe- 
flijien iS  no HafineHHHMB paHbine OTHOCHTejibHbiMB BeJinanHaMB b u - 
BHCJiHJiHCb aócoJiioTHhia. Bb ĘHJiHH^pi cb napaMH naTpia HaX0flHJI0a 
TepMoaaeMeHTB nxa o n p e flt neina Te.MiiepaTypbi; 9th onpeA taeH ia oaeHb 
BaatHH, THRB KBKB CB B3Ml5HeHieMB TeMIiepaTypU HSJlliHHeTCH IIJIOT- 
HOCTb napOBB, a BmIjCtIj CB 9THMB H IIOKa3aTeHb npeaoMaeHia; no- 
9T0My npn  nepeancjieH in  OTHOCHTejibHHXB noKa3aTCjjen Ha a6co- 
jiiOTnbie, Ha,a;o ópaTb flaHHua, noayaeH H ua n p n  oAHofi n  toh ate 
TeM iiepaTypt. Pe3yabTaTH H3catAOBaHiH CBe^eHu bb c jit^y io jnyro  
Taójinny.

CoepenenHoe ynenie o6r> anoM ajiwou ducnepciu. LL5

X n  (HaÓJirofl.) n (bhhhcji.)

620 pp. 1-000291 1-000285
605-5 1-000523 1-000520
587-5 0-995410 0-995800
586-7 0-996929 0-996920
585-0 0-998172 0-998150
5 3 0 0 0-999887 0-999885
450-0 0-999950 0-999965
3 2 7 0 0-999976 0-999987
226-0 0999987 0-999995

KaKB BHflHO H3B npHBe^eHHOH TaOjIHĘH COBna^CHie HaÓJIIO- 
AeHHbIXB BeHHHHHB CB BeaHHHHaMH, BHHHCJieHHHMH nO 4'0pMyJl'Ii 
(25), B noM ii y^oBjieTBopnTejibHO.

O npe^śaeH ie hohocb noraoipeH ia, bb bh^ hmoh a a c r a  cneKTpa, 
KaKB y  HaTpia, He npe^cTaBJiaeTB 3aTpyAneiiin. OflHaKO, bb fiojibinHH • 
ctbIi cayaaeBB 9th hohoch aeataTB bb hcbh)ihmhxb oÓJiacTHXB cneic- 
Tpa. Bb HacToaipee BpeMa ^ jih HaxoatAeHia XA BupafioTaHH o c o ó u e  Me- 
to^li: bb yjibTpaoioaeTOBOH a a c r a  cneKTpa oóhkhobchho nojib3yioT- 
ca <ROTorpa®H’iecKHMB chocoóomb, bb HHa>paitpacHOH aacTH X,, onpe 
AfcJiaioTca mctoaomb PyóeH ca. OcHOBnaa M ucab btoto MeTO^a 3a- 
KjnoaaeTca bb cal>,a,yioH(eMB 1).

•) O MeTO^t 1'yOonca cm. &U3. OSosp. t. 1 (1900) CTp. 265.
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Bl oÓJiacTHXT>, npnMUKaiomnxL kl XA, K am  mu yace bha^jih 
npn oCcyac^emn BupaiKeHia (24), Koa»<i>HiveHTi> x, xapaitTepn3yio- 
mig noraomeHie, oueiib bcjihkb. Teopia, HOATBepatAaeMaa oiiutoml, 
noKasuBaeTB, uto BMftCTi; cl yBeaaueuieML % yBeanuHBaeTca a 
icoa<r><i>Hn,ieHTL OTpaateHia; noarony, 3acTaBaaa nyuem  cBtTa OTpa- 
iKaTbca HtCKoabKO pa3L Ha CBoeML nyTH, mu MoaceML noayunTb 
o;i,Hopofl,Hug nyuem , cooTBfcTCTByiomin jjh h '6 bojihu Xa, oripejh- 
JIHCMOg CL nOMOipbH) A^f^paKHiOHHOg ptmeTKH H TepMOBJieMCHTa. 
9 thmh npieMaMH 6uan Hau^eHU Beanunnu Xa .naa iykaaro pa.ua t Iijil 
n BuuHCJieHiiue Ha ocHOBania 8thxl BeanuHHL noitasaTean npeaoM- 
jieHia fljia pa3anuHuxL oóaacTeg cueitTpa coBnaan—bl npeAl5aaxL 
OHIHÓOKL HHÓJUOAeHig — CL BeJIHBHHaMH, HOJiyaeHIlUMH H3L OIIUTa.

Ta«L khkl bo mhothxl T’knaxL nojiocH noraomeHia, Jie- 
jitaTL aajieKO 3a npeAliJiaMH BHAMMaro cneitTpa, to mctoal Py- 
ÓCHCa AaeTL Cpe^CTBO BUA^JIHTb AJIHHHUH HH®paKpaCHUH B0JMU; 
thkl npn noMoipn 3epKaaL H3L naaBHitoBaro innaTa mohcho noay- 
UHTb BOJIHU BL 24,4|1. ,2(hH THKHXL A-HHHHUXL BOJIHL yjKe MOJKHO
IIOCTpOHTb CHCTeMy pe30HHT0pOBL, aHaaOrn'JHUXL T'llML, H3L koto- 
puxL TapSacco f lta jiL  cboh npn3Mu: Ha CTeKaaHHua naacTniutn 
naHOCHTca caog cepeópa, itoropun npn iiomoih,b AtanTcabHon 
ManiHHU pa3pi3aeTca Ha npaMoyroabHHKn ab. E cjih Ha cpe^y, 
coCTaBaeHHyro H3L peaoHaTopoBL, na^aioTb bojihu, chocoóhuh 
BO36yatAaTb bl  hhxl itoaeóaHia, to, khkl noKashiBaeTL Teopia, 
bojihu chjilho OTpaataroTCH cl noBepxHOCTH 3Tog cpe^Łi. 9 th Teo- 
pia óuaa noATBepatAeua onuTaMH toto ate TapSacco cl aaeKTpo- 
Mai'HHTHUMH BOHHHMH BL 6 —7 Cm. A-IHHU. PyÓeHCL IIOBTOpHJIL T'Ii 
ate o nu ru , ho cl „oeTaTOUHUMH ayuaMn“ uaaBnitOBaro mnaTa bl 
24,4ji. ^jikhu.

P esy jib T a T u  e ro  ohhtobl CBe^eHU bl  c a i^ y io m e g  T aÓ anuli.

pa.ua
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Bb UepBOH CTpOKt CTOHTB HyMepa HMCT0HOKB, BO BTOpOH H Tpe- 
Thefi—a m h h  (a) h niapHHa (b) K aw^aro H3B npaMoyroabHHKOBB, na 
KOTopuc p a3p t3anB  cepefipaHHhiu eaofi, bb  aeTBepTofl h iihtoh CTpo- 
«axB— KOJiauecTBO OTpaateHHofi 3HepriH, itoTopaa onpeflfejiHeTCsi Tep- 
MoaaeMeHTOMB h BbipaateHHa bb  %  Bceił naAaroiB,efl OHeprin; iipn 
9T0MB IIJiaCTHHKH HOMlilH,ajIHCb BB AByXB nOJIO5KeHinXB OTHOCHTejIb- 
ho na^aiom aro  a y a a  (nyaeKB CBtTa 6ujib  iipeABapaTeMHO nojiapa- 
3OBaBB): HanpaBJieHie KoaeSaHifi bb na^arom efi b o m Ii coBiia^ajio co 
CTopoHOio b (ueTBepTaa CTpoaa) aa n  co cropoHoro a (iiaTaa CTpo- 
Ita). KaKB BHAHO H3B TafSjlHĘH, BC’fc BeMHHHbl BB TeTBepTOH CTpOlCt 
Majio pa3HaTca ApyrB otb flpy ra , Maao pasHHTca otb hhxb m Be- 
JIHTHHŁJ BO I I  H I V  CTOJl6n,aXB nHTOH CTpOISH: BO BCiłXB 9THXB CJiy- 
<iaaxb KOJiefiaHia cb a m h o io  b o m u  bb  24p. He MoryTB oópa3OBaTb- 
ca. B b 0CTaabHHXB oiibiTaxB pa3M tpbi a khkb pa3B y^OBaeTBO- 
paioTB TpefioBamro pe3OHaHca; oTpaaseHie bb  3Thxb cayaaaxB , KaKB 
noKa3HBaeTB TaÓM ija, ro p a3 ^o  CHabHise.

TaKHMB oópa3oiiB 9th o n a ™  Ha p a# y  cb ouHTaMH T apóac- 
co no^TBepat^aiOTB JieasamiH bb ochobIi yaeH ia o a a c n e p c in  upiiH- 
HHiib MoaeKyaapHHXB 9JieKTpHaecKHXB KOJieóaHifl; ho Kpoiat to­
to o iih t h  PyóeH ca hmŁiotb em e h fio jite  oóm ee 3HaaeHie; bb hhxb 
BB IiepBHH pa3B fiblJIH npHJIOHteHbl KB H3y<ieHilO OIITH,ieCKHXB HBJIC- 
n ifl T t  jKe npieMH, KOTopue npmifcHHJiHeb paHbnie Jianib kb boji- 
hhaib T epna: BHÓpaTopB bb cxeM t P ep p a  3aM bnaaa ro p ijiK a  A yapa. 
H h bb  oahomb oiiHTis eipe H e-B u cT y n aao  cb TaKoio acnocTbio 
TOJKAecTBO 9aeKTpoMarHHTHMXB h cBtT0BbixB b o m b , npeACKaaaii- 
hoc MaKCBeaaeMB h npeACTaBaaiomee oaho H3B BeMMafiniHXB 
oóoómeHifi h>h 3hkh AeBHTHaABaTaro Blina.

MocKBa. HiiBapL, 1905.

9 M a H a n ; i a

1. PaAioaKTHBHBia BemecTBa BbiAtanioTB hsb ceóa  ocoóufi 
ra3B, KOTopuS Ha3HBaeTca aaiaHai^iew; ao chxb nopB y^aB anocb ao- 
ÓHTb TOMKO MHHKMaMHHH KOJIHHeCTBa 9T0T0 Ta3a (H3B OAHOTO
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rpaMMa HHCTaro ópoMHCTaro pap ia  poóbtBaeTca He óojifce 1/100 
mgr. 9MaHapin; hm!>h Tanoe KoanaecTBO oóuKHOBeHHaro ra3 a , 6hxo 
óbi Tpypno e ro  H acatpoBaTb hjih paiKe poKa3aTb ero  cyipecTBOBa- 
Hie; ho swaHapia oÓJiapaeTb papioaKTHBHOCTbio: OHa . Bbi3biBaeTrb 
fcjyopecpeH pieio (MHoria TiłJia, khkb ctpiiHCTbiH pHHKb, BHJiJieMHTb, 
norpyaieHHbiH Bb aiiaHapiio, apito cbIjthtch), ona ioiiH3HpyeTb bo3- 
p y x b  h t . x-; nojibsyacb  bthmh eBoficTBaMH, mojkho HeToabKO ot- 
KpblTb BeipeCTBO Cb MHHHMajIbHOIO MaCCOIO, HO MOJKHO H3yHHTb BCfe 
e ro  cbohctbh.

2. SnaH apia OKKJiropHpyeTca papieMb h TpypHO otb Hero ot- 
p^jiaeT ca. ^ hh 9Toro papiB Hapo hjih H arp iT b  hjih pacTBopnTb 
Bb BOjpfe.

IIpH pacTBopeHin ópoMHCTaro p ap ia  Bb hhctoh B op i, nocjrfcp- 
hhh MepaeHHO pa3JiaraeTca; Taiib hto H3b pacT nopa 70 m gr. lia B r,, 
mojkho eJKeHe,n,f>JibHO nojiyaaTb otb 8 po 10 c. cm. BapHBaaTOH CMt- 
ch KHCnopopa h B opopopa Cb nsÓHTKOMb nocjitpH aro .

Bb 9toh cmIich HaxopHTca h BMaHapia. CHaaajia ocym aioTb 
9Ty cMlscb ra3OBb, nponycK aa ee >ipc3b cym njio cb anrHppnpoM b 
4>OC4>OpHOH KHCJIOTŁJ; 3a'rfcMb Ce BBOPHTb Bb 9BpiOMCTpb( 1’p t  CJKH- 
raioTb rpeM yaifi ra3b ; n o c ji t  9Toro ocTaeTca CMtcb OMaHapin cb 
BopopopoMb, KOTopyio oxjiajKpaioTb po TeMnepaTypbi atapicaro B03- 
p y x a ; npn  0TKaiiHBaHiH Bopopopa b i  c o c y p t  o cT ae ica  opHa 9Ma- 
napia , KOTopaa n p n  btoS T eM uepaTypt HaxopHTca Bb atnpKOMb co- 
CToaniH h HeJieTyaa.

3. IIpocTUMb OHHTOMb mohiho oÓHapyjKBTb ra30o6pa3Hoe eo- 
CTOHHie BMaHapin. E cjih KOJióoiKy A  (<j>Hr. 1) cb  9MaHapieio co-

epHHHTb cb 'rpyóitOH) B , BHyTpeHiiia 
CTliHKH KOeH UOKpbITbl CipHHCTŁIMb 
pHHKOMb (ctIjhkh CMa3biBaioTb p ac - 
TBopoMb HieJiaTHHU, a 3arfcMb ape3b 
TpyÓKy npopyBaioTb MeaKifi nopo- 
moKb ctpHHCTaro pnHita), to Tpyó- 
Ka nocTeneHHO, nauHHaa Cb jrfcBaro 
KOHpa, npnxopHTb Bb CBliueiiie: 9Ma- 
Hapia pH4>®yHpnpyeTb h pacnpocTpa- 
naeTca Bb BO3pyx’h,

4. CjrfcpyioipHMb jieitpioHHHMb onuTOMb mohiho HOKa3aTb cjiih- 
JKenie BMaHapin. CTeKJiaiiHwS pe3epB yapb A  (®nr. 2) coepniieH b 
co cnnpajibio B  a  mnpoKOio CTeKHaiiHOio Tpyfiicoio D , Bb KOTopofl 
HOMtipaeTca nojiocKa cjuopu , noK puTaa cfcpHHCTHMb pHHKOMb.
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CocyAB A  HanojiHeHŁ 9MaHapiero h coAepatHTB hIsckojibko KycKOBB 
BmuieMHTa. E can  c jie raa  upoAyBaTb B03AyxB npe3B npnóopB, to 
C’lipHHCTUH H.HHKB BB TpyÓKt D HpKO <&ayopeCU,HpyeT'I>; eCJIH JKe 
cn ap aab  B  norpyiKaTb bb ^ioapoBCKifi cthkhhb C cb hchakhmb BO3Ay- 
xomb, cŁpHHCTHH b,hhkb bb TpyÓKli D He a>jyopecu,HpyeTB. E cjih 
3aTtMB 3,roapoBCKin CTa-
K3HB y^ajIHTb, TO ®ay- 
o p ecp eu p ia  bb TpyÓKli D 
BHOBb HOHBJIHeTCH. Cfcp- 
HHCTHH H.HHKB BB D 
4>ayopecn,HpyeTB, Kor.ua 
110 TpyÓKli IipOXO3,HTB 
TOItB B03,n,yxa CB 3Ma- 
Hapieio. Hcho, oto bb 
nepBOMB H TpeTheMB *
OHHTt B03AyXB, IipOTe- 
KaBiniH no TpyÓKli D, 
coAepatajiB aMaHapiio, a 
BO BTOpOMB OnblTli KB 
B03,uyxy He npeM tniH- 
Bajiacb BMaHapia: no-
cjitfliiHH, oxjiaa{flaacb bb cnHpajrfe B ao TeM nepaTypu atHAKaro 
B03Ayxa, nepecTaB ajia ÓHTb aeTyneio; OHa 3ji;liCb catHatajiacb.

5. OópaTHMCH Tenepb, kb onpeA^JieHiio TeM nepaTypu cacnate 
Hia SMaHapin. IIpHÓopB coctohjib H3B coeAHHeHHHXB nocjrfcAOBa- 
TeJibHO CTeitjiHHHOH TpyÓKH GD (m t . 3), MiAHaro 3M’fceBHita S h 
H3OaHpOB3HHOH 0TB HCH MiAHOH TpyÓKH T. TpyÓKH CD COCAHHH- 
aacb cb pe3epByapoMB B, coAepaiaipHMB 9MaHąu,iio. CiiHpajib S 
coeAHHHJiacb bb OA«y Hliiib cb óaTapeero K  h aMiiepMeTpoMB A; 
nauajio h kohcęb 9Tofi cnnpaaH  coeAHnaaHCb cb BOAbTMCTpoMB V. 
TpyÓKa 2’ 3apaatajiacb (BCJiliACTBie coeAHiieHia cb oahhmb uoaro- 
comb óaTapen K', ApyroH nojiioeB KOTopon óhjib otbcachb kb 3Cm- 
irfe); npoBoaoKa, lioMtmeHHHa no och TpyÓKH h otb Hea H3OJinpo- 
BaHHaa, cooóm ajiacb cb 9JieKTpoMeTpoMB 22; K or^a no Tpyóicfe upo- 
xoahtb ra3B, CMlimaHHbiH cb 9MaHau,iero, to noTeHujaJiB npoBOJio- 
KH H3M'fcHaeTCH H CTpliJIKa BJieKTpOMCTpH OTKJIOHHeTCH. 3MteBHKB 
S óhjib iiorpyaieH b bb CMicb atHAitaro BTHJieHa h hihakhbo bo3- 
Ayxa. n o  coupoTHBjieHiio 9Toro 3MlieBHKa outHHBaan ero  TeMiie- 
paT ypy; a-ih i e r o  upeABapnTejibHO onpeA^Jinan conpoTHBJieHie e ro  
u p a  0°, upH TeMuepaTypaxB KHiiisHia (— 103‘5°) h 3aMep3^Hia (— 165°)

Kor.ua
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JKHAKaro 9TH.ieHa, a Tanace atajutaro BO3^yxa. ConpoTHBJienie 
SMteBHKa, BHUHCJieHHoe 03B OTcneTa na bojii>tmctp 'Ij V, Kor.ua no 
HCMB IipOXO/lHJI'b nOCTOHHIIUH TOKB, HpHÓJI03HTejlbHO 0pO0OppiOHajIb- 
ho aócojnoTBon TeiunepaTypi. Cwfecb 3THaeHa h BO3Ayxa nocTO- 
hhho nepeMtiiiHBajiacb; TeMuepaTypa ea 3aBHciłJia otb óojibmaro 
hjih MeHbraaro co^epataHiB acH^Karo BO3^yxa.

OnHTb cocTOHJTb bb tomb, hto h3b pe3epByapa B  BMaHapia 
nponycKajjacb bb 3Mi>eBHitB S , nocTeneHHO oxaaat^aeMH0 nnate 
TCMiiepaTypbi es cacnaceHia; apf.Cb 9MaHapia catnataaacb. 8aTi>MB 
ape3B npnÓopB nponycKajin torb Bo^opo^a. TeMiiepaTypy cnnpa- 
jih nocTeneHHO noBhiniajm a  oTC>i0THBaji0 ee bb totb momchtb, 
Kor.ua OTKJiOHenie CTpisjiKH aaeitTpoMeTpa E  yKa3HBajio Ha npn- 
cyTCTBie 9MaHapin bb TpyÓKt Z; Tor.ua BMaHapia bb <S HanHHaaa 
yaeTyiHBaTbca 0  yBaeKarbca tokomb ra3a bb TpyÓKy T. T a ­
KHMB oópasoMB fiujio HaSjiCHO, ’iTO TeMnepaTypa cataateHia 9MaHa- 
pin pa^ia okojio — 150°I^., a aMaHapin Topią —120°II,. OTcro.ua acHO, 
hto BMaHapia pa^ia cyipecTBeHHO OTJiHnaeTca otb BManapia Topią.

6. M oM KyjmpHwu, oibc-6. HaSjiio^aa ^H4>$y3iro BManapin bb 
B03^yxB, PyTeptopAB h r-jKa EpyKCB OHpe,ivfejiHJiH MoaeKyjiapHUH 
b4 cb BMaHapia pa^ia. H3Bf.CTHO, hto KO9<i>*0pieHTB A na^ysia oc­
hoto ra3a bb ap y ro a  npH6jiH3HTejiiHO ofipaTno-iiponoppioHajieHB 
KBa^paTHOMy KOpHK) H3B HXB MOJieKyjIHpHHXB BtCOBB. TaKHMB 06-

Kor.ua
Kor.ua
Tor.ua
OTcro.ua
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pa30Mb ecaa  onpeAiłJiHTh CKopocTb ĄH‘i><i>y3iH aiiaH apia p a^ ia  Bb 
B03AyXb, TO MOJKHO BWUHeJIHTb H e« MOJieityjIHpHHH BtCb.

n p a ó o p b  PyTcp<i»opAa 0 r-JKH BpyitCb cocToajib B3b .hjihhhoh 
MeTaajiHuecKOH TpyÓKa AB  (* a r . 4), pasAluienHoa MeTajuiaaecKOio 
neperopoflitOK) s; kohph Tpyóiia 3aKpwTu 3Óohhtobhmb npoóitaMH, 
’ipe3b KOTopwa npoxoji;aTb MeTajuiaaecKia TpyóoaKa a a  b. T pyó- 
«a A B  B3OJiHpoBaHa a  3apa)KaeTca #0 300 volt óaTapeeio K \ Tpy- 
ÓOHKB a B b COeAHHHJlBCb Cb HyBCTBHTCJIbHHMb BJieKTpOMCTpOMb.

(jinr. 4.

^ a a  ^ocTaBJienia ^ocTaTOPHaro KOiauecTBa aM aaapia Bb Tpyóny 
A, p a^ ia , HaxoAaipiaca Bb C, cjierKa Harp'bBajica a  ppe3b Tpyóicy de 
iipoiiycK aaca cjiaów a Toitb Bos,nyxa. Kor.ua ao jiyaajiocb ^ocTa- 
TOHHoe KorauecTBo 9MaHapia, T eueaie BO3^yxa npeK paipajiocb a  
n p aó o p b  ocTaBJiajica Bb noK ot Ha HicKOJibKO aacoBb. SaT^Mb ne- 
peropo^K a s ocTopoatHo BHHBMaaacb, a  HapaHaaacb pa«»sy3ia 9Ma- 
Hapia B3b A Bb B. C naaajia  Meacfly B a  b He óbijio aaeKTpapecKa- 
ro  TOKa; ho Cb HaaajiOMb xa>i>«>y3ia, TyTb BOSHaitajib TOKb, koto- 
pw a nocTeneHHO BO3pocTajib, Tor.ua KaKb M ea^y A a  a TOKb yów- 
Bajib. 9 th tokh, HSMtpaeMHe ppe3b paBHwe npoM eayTKa Bpeiae- 
hh, oapepiuiHioTb KOJiaaecTBO SMaHapia Bb tob b Bb jtp y ro a  no- 
jioBBHi TpyÓKa AB. H3b OTHonienia KoaaaecTBb aMaHapia Bb 
o6’fcaxb aoJiOBaHaxb TpyÓKa mo» ho BwaacjiaTb K03$4>apieHTb ^ a * -  
®y3ia k no c a tp y ro ip e a  oopMyjrk

St -  S2 _  8 
S, +  S, ~  It2

’ - i f f l /a 9 1 —4irU//a2 
‘  + 9 e

r j i t  a p-iana pajiHH^pa, S, a  S2 Macew :)Manapia Bb pajiHH,npaxb 
A a  B  n o c ji t  t eenyBAb ^.BiłyHAapoBaHia. TaKHMb oópa3OMb óujio

4
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Hafi^eHO, hto k  JteacaTB Meatjiy 0 -08 a  0*15, Tani, uto MOJieKyaap- 
hhh b-Łcb aiiaH apia 3aKJiio>iaeTca weaf^y upepfcaaMH 40 u 100. 
9 totb pe3yjibTaTi> iiOKasuBaeTB, hto SManapia ne cctb nap-h pa- 
Aia, hóo uo o n u T a m  K iopa aTOMHua b Łcb aocjiiJAnaro paBem . 
225. T an i, khkb SManapia ne BCTyaaeTB n a  bt> Kania coeAHHenia, 
to 3to rasB , apBHa^jieatamiH no bcch B-fepoaTHOCTa kb aproH iioa 
rp y n a ii  6jiaropoAiibixB ra3OBB. E c a a  Taim, to aacT ap a  amaHapia 
OAHoaTOMHa, a  ea  aTOMHbifl b-Jicb B^Boe CoJiBiae ea ujotboctb.

CoaocTaBJiaa aTOMiiwc Bisca p a^ ia  a  e ro  aaiaHapin, c a t^ y e T t  
AyMaTh, hto aTOMt pap ia  He mojkctb oópa3OBaTb óoafce ochoto 
aTOMa 3MaHapia.

CitoJibKO 3MaHapia mojkctb ^aTb oiipeA'ŁJieaHoe itojiauecTBo 
p a^ ia?  npejK,ne B cero cooópa3HMB Kanon oóbcmb sam um  6 u  oahhb 
rpaMMB p a^ ia , e c a a  óbi ohb oópaT aaca bb ra3ooópa3H oe coctoh- 
Hie. 4 JIH stopo B03bMeMB oóipyio 4’opM yay ra3 a

P V- =  0’082 atmxlitre
n  U

Jpia o,a,Horo rpaMMa p a ^ ia  n — 1/255; cafe^,OBaTeabHO lipa P —  1 "tm 
a  [7 = 2 7 3 °  HMteMB

_  0-082.273
“  255 litre =  100c. cm.

OiihiThi, noK aaaaa, hto bb TeaeHie cenyn^bi oahhb rpaMMB pa^ ia  
BiJA-feJiaeTB 3.10° c. cm aMaHapia; e c a a  htomb p a^ ia  oópasyeTB 
oahhb Jiaaib aTOMB SMaHapia, to bb Teaeiiie cenyHAW TOJibno 
3 .1 0 11 aacTH pa^ ia  aciibiTUBaeTB apeBpaateH ie, bb Tenepie ro ^ a  
9-5.10'4, t . e. o w a  TbicaaHaa aacTb. IIoaTOMy cpeA aaa l ip o m o m -  
TeabHOCTb cyipecTBOBaHia p a ^ ia  eeTb Tbicaaa .tIstb.

7. CoicuMaeMocmt. 4-™ nsM ispema oóbeMa aM aaapia Paiasafi 
a  Coaah aojib3OBajiHeb cjrfcAyroipaMB apaóopoM B. Cwfecb aMaHapia 
cb boaopoaomb a  KHcaopoAOMB BBOAMacb bb pe3epByapB E  (<t>ar. 5), 
r;iii noABeprajiach AfeficTBiro ajreKTpaaecKofl acK pu; 3A'kcb Ha 
noBepxHOCTa pTy-ra ruiaBajm KycoaeKB iiAitaro HaTpa, KOToptiH iio- 
rao ipajm  yraenacjioT y; bb TpyÓK-fc C óhjib <i>oea>opHbia aHi-HApaAB; 
B  HeÓOJibmoa pe3epByapB, KOTopua CHapyatH mojkho oxjiaJKAaTb 
jkhakiimb BO3AyxoMB, A  — TepMOMeTpaaecKaa T pyóoiK a, BepxHia ko-
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Hen,!. Koefi 3anaaHB; Kor^a cmIjcb Bo^opo^a h SMaHanin nona^aeTB 
BB C, IIOCJrfcAHIOIO OXaajKAaiOTB JKH.HKHMB B03AyXOMB; 3MaHaU,ifl C5KH- 
ataeTCH, a Bo^opo^B oTKanHBaeTca HacocoMB. 3aTl>MB uo^hh- 
MaioTB pe3epByapi> E', TaitB htoóij pTyTb H3B jiiB aro pe3epByapa 
iiOAHHjacb Bume TpyÓKH, Hjiymefi kb Hacocy h neperHajia 3.\iana- 
niro bb pe3epByapB B. 3,a,'Łcb SMaHaĘia narp-hBaeTca h yjreTynn-
BaeTcn; pTyTb no^HHMaiOTB Bume h OHa 3a- 
CTaBJiaeTB OMananiio n e p e u ra  bb TpyóoaKy 
A. H3b oTeaeTOBB no A-fejieaiaMB TpyóouKH A  

MOJKHO OĘiiHHTb OÓBeMB, 3aHHMaeMhlfi 3M3- 
Haniero, a no pa3HOCTn ypoBHen pTyTH bb 
pe3epByapaxB E  n E ' mojkho onpeAluiHTb 
^.aBJienie, iioab kotopumb HaxoAHTca 3Ma- 
Hanja. B otb pe3yjibTaTB h^ ckojibkhkb no- 
jioóhhxb onuTOBB:

(J)nr. 5.

0-0228 c. mm. P =  765-8 P. 7 =  17-5
0-0288 644-8 18-6
0-0372 518-1 19-3
0-0562 333-4 18-4
0 0612 309-2 18-9
0-166 182-4 21-6
0-372 55-3 20-6

M3B 3THXB OIIWTOBB Mbl lipHXOAHMB KB 3a-

ra3B, no^uHHacTca 3ai<0Hy Eofijia.
8. E cjih 3MaHan,iio flepataTb iioab iiocto-

hhiiwmb AaBJieHieMB, to ea oóbcmb nocTeneiiHO yMenbinaeTca. Botb 
pesyjibTaTH ochoto HaÓJnoACHia:

npe3B 1 cyTKn — oóbcmb =  0027 c. mm.
„ 3 cyT. 0 011
„ 6 cyT. 0 0063
„ 9 cyT. 0-0041

okohh. OÓBeMB 0-0004

PyTep$opAB oÓBBCHaeTB sto CTpaHHoe cbohctbo 3MaHan.ni 
t Łmb, >ito ea aTOMH BbiópaciJBaioTB H3B ceóa a-'iacTnn,w, KOTopwa, 
6aaroji,apn cbohmb rpoMa,n,HWMB CKopocTaMB, BpwBaioTca bb ctck- 
jniHHhia ctIjhkh cocy^a u tbmb ocTaiOTca.

9. E cjih 3MaHan,ieio HanoJiHHTB reficjiepoBCKyro Tpyóny, h 
npe3B Hee nponycKaTb tokh HH^yKTopa, to CHaaajia noxy>iaeTca
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CneKTpt, OTJIHHHblH OTB BCllXB H3BtCTHHXB CneKTpOBB, HO BI OÓ- 
m m  uepTaxi> cxo^ h£jh  co cneKTpaMH HHepTHHXB ra3OBB. Hfc- 
CKOJIbKO £He2 CIiyCTH, 3T0TB CneKTpB HCHeaaeTB H 3aMtHHeTCH CneK- 
TpoMB rejiia: atejiTaa Jinaia, oóo3HaaaeMaa Tenepb D 3, BnepBue sa- 
MiueHHaa JIoKbepoMB bb cojmeaHOMB cneKTpt h 3aTtMB BHAijHHaa 
bb cneKTpfc 3eMHoro rejiia, othctjihbo HaÓJnoAaeTea; OTCio^a cjrfc- 
AyeTb 3aKmoHHTh, hto aMaHapia pa,n,ia npeBpaipaeTca bb rejiifi. 
CorjiacHO cb ranoTe30io P y ie p ^ o p ^ a , o KOTopofi óujio yiiOMaHyTO 
bb KOHĘb n p e^u ^ y m aro  §, cjrfe.nyeTB, hto a-aacTHphi, BuSpacHBae- 
muh aManapieio, cyTb htomm rejiia.

10. IoHH3Hpyiom,ee .ipfeHCTBie aMaHapin Topią mojkho .̂eMOHCTpH’ 
poBaTb caiiAyioipHMB oópa3OMB. IIpHÓopB coctohtb H3B cocy^a 
A cb chpHOio khcjiotoio, TpyÓKH C, co^epiKamen coeAHHeHie Topią, 
h MfcflHaro pnjiHHApa ML, iio och KOToporo pacnojiojKeHbi hbojih- 
pOBaHHIje OTB CaMOI’O pHJIHH^pa lipOBO^HHKH G, F  h H\ bcIj 3th 
uacTH coeflHHeHhi Meat^y coSoio CTeKJiaHHbiMH TpyÓoiKaMH; phjihhapb

M L  3apaateHB; ripoBO^HHHH E , F  h H  mojkho coepniiaTh cb 
SJieiSTpOMeTpOMB HJIH OTBOAHTb KB 3eMJI'b. ECJIH >ipe3B HpHÓOpB 
npouycKaTb tokb B03,nyxa, KOTopbit ocym acTca bb A  n yBJieitaeTB 
CB COÓOH) SMaHapilO H3B C, TO B03^yXB BB M L  CTaHOBHTCBIipOBO,Ha" 
11(10(1), H SJieKTpOMeTpB, COejHHeHHUH CB OAHHMB H3B OCCBHXB IipO- 
BO^HHKOBB E, F  HJIH H, 3apHJItaCTCH.

Pa;uoaKTHBHOCTb BManapin He nocToaHHa, ohh yMeHbmaeTea 
cb TeaeHieMB BpeMeHH no HOKa3aTejibHOMy saitoHy.
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JlyHH pa^ioaKTHBHBIXT> TtjPb

p .  y\AAPFCBAJlŁAA

--<*>--

Ypanoow jiynu. MsbIictho, hto penTrenoBcicie n y n a  bhxo- 
flHTB 03B TOPO toiCTa KpyKCOBCKOfi TpyÓKH, KOTOpOe MyOpeCHH- 
pyeTB noflB flfcacTBieMB KaTOflHHXB Jiynea; bto oócTOHTenbCTBO 
flaXO HOBOflB HlilCOTOpblMB 4>H3HICaMB IIOCTaBHTb BOHpOCB, He OÓJia- 
flaiOTB-Jia <soc<i>opecu,HpyiomiH T in a  Booóipe cbohctbomb acnyeK aTb 
pcHTreHOBCitie JiynH.

PyKOBOflHMHfi nofloÓHbiMH cooópaiiceHiuMH T. BeKicepenb upefl- 
npHHHjrb OnHTH CB ypaHOBbIMH COJIHMH. YpaHB eCTh ptflK ift Me- 
thjijib, cojih itoT oparo  oóaaflaioTB cbohctbomb 4>jiyopecij,HpoBaTb. 
Taicyio ypaHOByro cojib BeKKepeab hojioikhxb Ha *OTorpa®HHecKyio 
iuiacTHHKy, 3aBepHyTyio bb nepHyio óyM ary; hocjtŁ H'ŁcicojibK0XB 
hhcobb imacTHHica 6bi.ua npoaBJieHa a  OKa3axacb uepHoio bb tomb 
MiiCTii, rfll; Jiencaiia conb. CHanajia btotb onHTB oÓbhchhjih t4 mb, 
hto fcOCGopecpapyioman ypaHOBaa cojib acnycicaeTB pcHTreHOBCKie 
jiynn. Ho cicopo OKa3ajiocb, hto pa3CMaTpaBaeMoe HBJieHie HHHe- 
ro  o óu jaro  cb <j>oc<i>opecneHąieio He aurfeeTB. Bo-nepBUXB Ha <po- 
T o rp a ^ H H e c K y io  n jiacT H H icy  0K a3 U B ai0 T B  fl/fcacTBie He Toabico ®oc- 
4>opecH,apyiom,iH ypaHOBHH cojih, ho OKHCb ypaH a a  MeTajDinne- 
cuift ypaHB, itOTopue He $oc4>opecpapyiOTB; ohh fliiacTByioTB fla­
nce CKopte. Bo-BTophiXB MHoris T tjia , <toc<sopecnapyiomiH chjib- 
u te  ypaHOBbixB eojiea, 6hjih T aicace H 3 c a tf lO B a H H , ho O K a3aaH C b 
He fll;HCTByioiH,HMH H a 4>O Torpa® H H ecK yio  n jiacT H H icy .

Be/KKepejieecKie jiyuu. Bb BHfly Bcero 3Toro npanuiocb  upHHHTb, 
hto hctohhhkb Ha6jnoflaeMHXB HBJieHia 3aicaioHaeTCH bb chmomb 
ypaH'b a  hto stotb bjicmchtb a  B e t e ro  coeflHHeHia oÓJiaflaioTB 
cbo0ctbomb HenpepHBHO aciiycicaTb aHepriio bb B0fli> Jiyneii, bb

*) llepeuoflŁ oflHoii rJiaiiLt M i  khhhckh „S ich tbare  und u nsic litbarc  S trah leu“ 
von Prof. Di-. R . B ó rnste in  und Prof. D r. W. M arckw abl (Lpz. 1905).

6bi.ua
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H3B'i>CTH0M'b OTHOnieHiH CXOatHXB CB peHTreHOBCKHMH. 9 tH ayiH  
ółjjih HH3B3Hbi óeKKepejieocKUMU jtynaMu.

JlyueHCiiycKaHie ypaHa oueHb cjiaóo; noBHAHMOMy jiyneHcuy- 
CKaHie ero coaefi 38Bhchtb jjumb otb co^epataHia bb hhxb ypaHa. 
^ jih noJiyueHia oTueTJiHBaro <soTorpa®H>iecKaro AfeficTBia skciio- 
3Hąiio Ha,a;o upoAoaataTb bb TeneHie iyfcjihiKB ahch.

BeKKepe-neBcitie ay an  CKopfce h B tpirbe oónapyatHBaioTCH 
hhłimb uyreMB. yjibTpaoiojieTOBBie, peHTreHOBCKie h KaTOAHbie ay- 
>ih oóaaAaioTB cbohctbomb eooóipaTb iipoHH3HBaeMOMy BO3Ayxy— 
9TOMy jiyameMy H3B h3ojihtopobb —óóabinyio nan . Meubinyio saei<- 
TponpoBOAHOCTb. TaitHMB ate cboActbomb oóaaAaioTB h ayan , hc- 
nycKaeMbie ypaHOMB, h noTOMy sth aynn oÓHapyatHBaioTCH saeK- 
TpocKonouB. E cjih 3JieKTpocKOHB 3apaateHB, to ero jihctohkh annib 
MeAJieHHO cxóahtch; BO3AyxB He coBepmeHHUH H3OaaTopb, ho Bcer- 
Aa oóaaAaeTB xoth h Kpafine caaóoio saeKTpoupoBoAHMOCTbio; 
BcaiiACTBie aToro saeKTpHnecTBo, cooómeHHoe sjieKTpocKony, mca- 
JieHHO npOBOAHTCH B03AyX0MB BB 3CMJ1IO. EcaH ate KB 3apiiateH- 
HOJiy saeitTpocKony npnóaH3HTb OTBeAeHHyio kb 3eMjrfc coab ypa- 
na, to ohb paspaataeTCH ropa3AO óhicTpie npeatHHro; sto iiponcao- 
Ahtb OTToro, kto HCHycKaeMhie ypaHOMB óeitKepeaeBCide ayun, 
npoHH3UBaH BO3AyxB (hjih Apyrie ra3H), oópaipaioTB hxb bb upo- 
boahhkh aaeKTpHaecKaro Tona.

Ilocjrfe Toro, KaitB óuao  OTitpuTO ayueHCuycKaHie AaBHO H3- 
BiCTuaro T ia a —ypaHa, sBHaca BonpocB, HtTB-an cme „paAioait- 
thbhuxb“ TtflB. B e t  aaeMeHTbt ółjjih HcnuTaHH khkb <soTorpaa>H- 
UeeKHMB, THKB H SaeKTpOCKOHHHeCKHMB CnOCOÓOMB. Hamaocb OAHO 
T tao , KOTopoe noAOÓHO ypaHy bb stomb oTHomeHiio, hmchho to- 
pifi. K3B'bCTHO, kto okhcb aToro MeTaaaa cocTaBaaeTB raaBHyro 
aacTb ayspoBCKaro „ayaKa“. E cjih thkoh ayaoKB npHÓJiH3HTb kb 
3apaaceHHOMy saeKTpocKony hjih noaoatHTb Ha 4>OTorpao>HHecKyio 
IIJiaCTHHKy, TO yÓfcAHMCH, HTO OHB A^0CTByeTB, KHKB ypaHB.

OTKpuTie BeitKepeaa asjio hoboał kb eipe ó o a te  HHTepecHO- 
My oTKpbiTiio. Bb aaóopaTopin stopo <ŁH3Hita paóoTaan cy n p y rn  
Kiopn, 3aHHMaBmiecH nscaliAOBaHicMB paAioaKTHBHOCTH ypaHOBŁixB 
pyAB; npn stomb ohh HeoatHAaHHO OTKpbian, hto mhohh H3B sthxb 
pyAB ropa3AO aKTHBHiie (bb iiHTb h mecTb pa3B), hIsmb cbmb ypaHB. 
OeoSeHHO aKTHBHoio OKasaaacb AoÓHBaeMaH bb IoaxHMCTaa’fc cmo- 
aanaa pyAa, H3B KOTopofi BŁjpaóoTUBaroTB ypaHOBHH coeAHHeniH. 
H3b CBoero OTKpuTia cy u p y rn  Kiopn bhbcjih 3aKJiio<łeHie, hto bb 
stoh pyAfc saKaronaeTCH eipe itanoe-To BeipecTBo, ropa3AO ó o a te



Jlynu padioaKmuemMm mnjin. 127

paAioaitTHBnoe, hIsmb ypaHB. BcalijiCTBie 9Toro ohh npejinpaH ajia 
oócToaTejibHHH xHMH'jecififi aHajiB3T> ioxnMCTajiLCKofi cmojihhoh py - 
AH, pa3,a,'fcJiHJiH 3aKJitouaioui;ia bb Hea paajiaaHbia BcmecTBa h itaac- 
floe H3B HHXB H3CJlli30BajIH 9JICKTpOCKOnOMB; IipH 9T0MB 011333- 
Jioch, <ito H3BJieaeHHHH H3B 3TO0 pyjjbi BHCMyTB (coflcpjKamiSca 
T3MB JIHHIb BB KOJIHHCCTBi 0 '3 O/ o)  lipHGjlH3HTCJlbH0 BB 1 0 0  p a 3 B  
aKTHBHte ypana.

IIojioHiu, pad iii u  padiomeAjiyp-6. TaKB itaitB BHCMyTB BooGipe 
HeaKTHBeHB, to Kropn npeAiiojioatHJia, hto bb btomb c jiyaak  aitTHB- 
HocTb oóycjioBJiHBacTca HeH3B’hCTHUMB 3JieMeHTOMB, eiue ropa3^o  
CHJibiite AtficTByioiuHMB, KOTopufl He y,a;aBajioch xHMHiecKHMH cno- 
COÓaMH OTJlfcjIHTb OTB BHCMyTa; 9T0My BJICMCHTy OHH ^aJIH Ha3BaHie 
nojionin. 9 to OTpuTie oaeub  CKopo uoTepajio BcaKifl HHTepecB: 
BO-nepBwxB noTowy, >ito nojiOHifi TepaeTB cboio aKTHBHOCTb apesB 
HtcKOJihKO M tcaneBB u o c jit  CBoero H3BxeaeHia H3B p y ^ u ; bo-bto- 
puxB  ein,e h aoTOMy, hto bb cmojihhoh p y ^ t  Kropa Hanuia BTopoe 
paflioaitTHBHoe BeipecTBO, BCTpipjaromeeca thmb bb 3HaaaTejibHO 
MeHbmeMB kojih<icctb1>, u1;mb BHCMyTB, ho ho HaiipaateHiro Jiyae- 
HCiiycKaHiH paBHaromeeca eiay; 9t o  jiyaeacnycK aH ie npoacxo3HTB 
H enpepuBno 6e3B saialiTHaro ocjiaóaeHia. 9 to BeipecTBO, iiomumo 
cnocoÓHOCTa acnycK aTb jiy aa , biiojihIj cxo3 ho cb xoponio  h3b!>ct- 
hhmb óapieMB, H3BJieKaeMbiMB H3B TaaseJiaro iniiaTa a  3 p y rax B  
py,a,B. Ho T o r^a  itaitB oGbiKiiOBeHHbia cojih Gapia He oÓHapyjKH- 
BaroTB a  cjiIijjobb paAioaKTHBHOCTH, Gapia, asB ac ie iiH ua  H3B cmo­
jihhoh pyAhi, 3aM'bTno flfcficTByeTB na aiOTorpatanecKyro njiacTHH- 
wy a  bb HlJCKOJibito ccityHAB paspaataeTB  ajienTpociconb.

n p a  óojibmoMB cxoACTBlł 9Toro BcmecTBa cb GapieMB mohc- 
HO GhlJIO flyMaTb, ’1TO OHO COCTOHTB 1’JiaBHUMB 06pH30MB H3B OÓhlK- 
HoseHHaro Gapia a H3B He3Ha>iaTejibHaro KOJiaaecTBa GjiHSKaro eMy 
110 XHMH>ieCItHMB CBOHCTBaMB HCH3Bl>CTHarO BemeCTBa. M 3,1)0- 
CTBHTejibHO r  ;i;t Kropa y^ajiocb  paajd&JiHTb 9tb BemecTBa; pa^oMB 
cb oGuitHOBenHoro neaKTHBHoro cojibio Gapia OHa nojiyaajia  coBep 
meHHo cxo3Hyro cojib, aKTHBHOCTb itoea bb M aoioH b pa3B npeBOC- 
xo3HJia aKTBBHOCTb ypaH a. 9 totb hobbih bjicmchtb OHa Ha3Baaa 
padie,Mr>.

nojtyaeH ie p a^ ia  H3B cmojihhoh py^H  oaeHb 3aTpy3HHTejibiio. 
n o  Bfccy p a jd a  cocTaBJiaeTB Jinnib ^ecaTHMHJiJiioHHyro aacTb py- 
3U; cjiliAOBaTejibHO n a^o  iiepepaGoTaTb 1000 kgr. pyjihi, htoGu  iio- 
jiyuaTb O’l  gr. pa jda ; kb 9TOMy Ha^o npaGaBHTb, hto OTjijfcjieHie 
cojih p a jd a  otb cojih Gapia (icoTopoa GhiBaeTB bb thchhh pa3B
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óojitn ie) >jpe3BH’jaMHO 3aTpyAHHTeabiio: Ha^o bcio cojił pacTBO- 
pHTb H 3ai'bMb COTHH pa3b ICpHCTaJiaH3HpOBaTb, HTOÓU HOJiy>IHTb 
HHBTOJItHOe KOJIHHeCTBO pa^lH.

E cjih bt> XHMH>iecKOMb OTHOineiuH pa^iS  BiioaHb cxo,neHb Cb 
óapiew b, to Bb a>H3H’iecKOMb OHb OTb Hero OTJiHaaeTca hc o^ hoio 
TOJIbKO pa^ioaKTHBHOCTbK). HbltOTOpUfl ei’O COJIH paCTBOpHIOTCH 
TpyAHfce, i t o  eooTBbTCTBeHHua cojih óapia. E ipe BaatHbe, >ito 
paflifi, BBepeHHufi Bb H ecBtTam ee naaMa, oapaninB aeTb e ro  Bb 
KpacHŁiB HBtTb, Tor.ua KaKb ó ap ia  oitpaiiiHBaeTb ero  Bb 3eaenuH  
H,B'hTb.

MeTajniHiecKiB p a^ ifi po cnxb  no p b  eipe He noayaeH b; mu 
3HaeMb ToabKO cojih p ap ia . BupoaeM b sto He noTOMy, htoóu mu 
hc 3Haan cpe^cTBb paa e ro  noayaeH ia; ho poporoBHSHa M aTepiaaa 
npeuHTCTBOBaaa OTpbaeHiro MeTaaaa, KOTopufi no aH aaorin r a f i a -  
pieMb, BipoHTHO, O’ieHb HeycTOHHHBb Ha B03Ayxii-, óapifi, KaKb H3- 
BfeCTHO, ÓHCTpO COe,U,HHHeTCH Cb KHCJIOpOpOMb B03j;yxa, H nOTOMy 
coxpaH aeTca ToabKO Bb neT poab. B b HacTOflui.ee BpeMH MHaan- 
rpaM b eoan  p ap ia  ctohtb oi:oao 30 MapoKb.

IIpH nepepaóoTKb óoabm oro  KoanaecTBa cmojiahoS py.nu, He- 
oóxoAHMaro .naa noayaeH ia HbcKoabKHXb rpaMMOBb pap ia , Bb Hen 
ó u a n  naH^eHu eipe p p y ria  BeipecTBa (xoth Bb eipe MenumeMb ko- 
JiHaecTBt, a iM b p ap iu ), T a m  oóaapaiom ia paAioaKTHBHOCTbio- 
TaKb MOKAy IipOHHMb Hafi^eHb ÓUJIb pażtioaKTHBHHH CBHHeHb, aa- 
ab  e iieipecTBa, KOTOpua Hfl3BaHU a K m u u im  u gMauiejufr, oób  3THXb 
n o ca ,h,HHHXb mu eipe CKaateMb unate; ho OTHOCHTeabHO Bcbxb 9THXb 
Tfcab neab3a eb noaHOio yBbpeHHOCTbio yTBepjKpaTb, htoóu ohh 
upeACTaBasan coóoio pbHCTBHTeabHO pa^ioaKTHBHue saeMeHTu; 
ecaH Kb BemecTBy npHMbmaHO HeyaoBHMoe (xHMHaecKHMb aHaan- 
30Mb) KOJinaecTBO p a^ ia , to stoto pocTaToaHO ajih cooóipefiiii eMy 
3HaiHTeabHOH aKTHBHOCTH. KpOMb TOTO eymecTByioTb TilJia Cb 
HflBeAOHHOIO aKTHBHOCTbK), KOTOpUfl, Ó yayiH  Bb COHpHKOCHOBeniH 
cb papieM b, npioópiT aioT b npexoaaipy io  aKTHBHOCTb.

ToabKO oaho pa^ioaKTHBHoe Tbao aoctohho ynoMHHHHia pa- 
AOMb Cb paa.ieMb, 9to padiomeM iypt. B urne  mu ynoMHHaan o ho- 
aonib  a a n  paaioaKTHBHOMb BHCMyrb. Bb 9T0Mb BHCMyTb ó u a b  
Haii^eHb Bb ape3BuaaHH0 MaaoMb KoanaecTBb oaeHb pb^Kift aae- 
MCHTb—T eaaypb , a Kb HeMy npHMbmaHO xhmhhcckh nopoÓHoe Be- 
IH,eCTBO Cb Hpe3BUHaHH0 CHHbHOK) aKTHBHOCTbK). Cb nOMOIĘbK) 
Ha^aeiKamnab xHMHaecKnxb peaKpin y ^aao eb  3to papioaKTHBnoe 
BeipecTBO 0T,a,baHTb OTb T eaaypa; e ro  h Ha3Baan pa,a,ioTeaaypoMb.

Tor.ua
HacTOflui.ee
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CymecTByeTŁ-jm KpoMił Toro pa^ioaKTHBHufl BHCMyTB (nojiom a), 
9to nona ne BuacHeHO. Bb cmojihhoS p y ^ t  p an io T e o y p B  conep- 
JKHTCH BB L’Opa3AO MCHbHieMB KOJIHUeCTBlł, 'll.MB pa^ifi, He ÓOJlIłC 
ohhoh TNCiiHHMHJijnoHHofi B a e ra ' CjitflOBaTejibHO TOHHa py^w  co- 
AepatHTB He ó o jite  0 ’COl gr. p a n io T e o y p a . Ho tIsmb CHJiBHfee aK- 
THBHOCTb 9Toro BeipecTBa. BupoaeMB aKTHBHocTŁ pa,n ioT e.oypa 
a  p a^ ia  Heab3H HenocpeHCTBeHHo cpaBHHBaTb: Jiyaa, HcnycicaeMhie 
panieMB, ropasHO CJioatirfce Jiyaea, acnycitaeM i.ixB panioT eoypoM B .

Ajiupa-, 6ema- u taMMa- jiynu. 0Ka3biBaeTca, uto pa^ iS  a c -  
nycisaeTB He tojh>ko, kmkb 3to CHaaajia HyMaaa, peHTreiioBcifie ay- 
>ia, ho Tpn coBepmeHHO pasjiHHHaro po.ua Jiyuea, KOTopue fla3hi- 
BaiOTCH a-, p- a  -f-jiyiaMH. IlepBhie hsb hhxb, t. e. a-JiyiH  o ie n b  
Maao npoHHnaioTB a  3anep;KHBaioTCH yate jihctomb SyM ara a  naace 
rasaMH, H anpaM ipB BO3,nyxoMB, cHibHO noraoipaioTCH; ohh npoxo- 
Hhtb TOJibiso ape3B oueHb TOHi;ie cjioh TBepnHXB a  jkhhkhxb t^ jib; 
t 3kb HanpHMiipB upe3B jiacToaeKB ajnoMHiiiH bb 1/100 mm. ona 
npoxoH,flTB, chjibho ocjiaójiaaeb. d y n a  BToporo copTa, p-jiyua CHJibHte 
npOHBKaiOTB' OHH, HOHTH He OCJiaÓJJHHCb, np0HH3bIBai0TB KapTOHB, 
TOHKia HepeBiiHHbiH jioui.euKH, ajuoMHHia; ho ohh .TanepacaBaioTca 60- 
j i te  naoTHbiMH TijiaMH, khkb 5Kejilł3o, CBHHepB, ÓJiaropoHHhie MeTaji- 
jiłi; ecjia bb 9T0MB oTHomeHia (3-jiyna ynoHOÓJiaioTCH peHTreHOBCKaMB 
ayaaMB, to OTJinuaioTca no CBoe&iy OTHOmeHiio kb M araaTy: nonoÓHO 
KaTOAHUMB jiyiaM b p-Jiyua otkjiohhiotch MaraaTOMB, Torna KaitB 
peHTreHOBCKie Jiyaa hmb He otkjiohhiotch; npaB.ua, itaTOAHue jiy- 
ua, pa3BHBHBaiomieca bb paapanH oa TpyCKfc, Maao upoHaitaiom a; 
ho 3to p as jiaa ie  MeiKny KaTonuHMa a  p jiyuaMH Jienco oÓBacHaeT- 
ca  pa3JiHaHbiMH ckopocthmh 3thxb Jiyueii.

MarHHTb oTKJiOHaeTB He tojiłko p-jiyqa, ho h a -jiy aa , xoth 
eaaóke  a  npaTOMB bb npoTHBonojioacHyio CTopoHy; BCJitncTBie 
3Toro a-jiyaa  noHOÓHU 3aicaT0,n,HbiMB jiyaaMB. E cjim npaHHTb, uto 
a  jiyua  ToatnecTBeHiiu cb 3aKaT0nnbiMH, to ohh coctohtb H3B iio- 
TOKa iiojioHCHTejibHO 3apaateHHHXB uacTHgB, T orna itaitB p-jiyun co­
ctohtb H3B IIOTOIta OTpHU.aTe.IbHO 3apH3KeHHhlXB UaCTHIJB. 9 to 
mojkho H0Ka3aTb npaMHMB onuTOMb: ecjiH coJib p a ^ ia  nojioJKHTb 
bb HSOJiapoBaHHhiH cocynB , KOTopuH cboÓoaho uponycKaeTB P-Jiy- 
UH H 3a,Hep3KHBaeTB a-JiyiH, H COeHHHHTb 9T0TB COCyHB CB 9xei!- 
TpOMeTpOMB, TO Upe3B H^KOTOpOe BpeMH HpenapHTB 3apHJKaeTCH 
aOJIOatHTeJIbHblMB 9JieKTpHieCTB0Mb, HÓO OTpHU,aTejIbHOe 9JICKTpH’je- 
ctbo yHocHTcn 8-JlyiaMH. E cjih hth nocjitH aie  norianaioTB Ha hso-

5
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jrapoBaHHyio MCTajumiiecityio naacTHHity, eoe^HHeHflyio cb aaeK tpo- 
CKOnOMb, TO OHb H0Ka3HBaeTb OTpHUaTeJIbHHH 3apa^b .

CocTaiiJiaiOT'L-JiH y-ayaH ocoóhm p o ^ b  ayaefi, He ycTaHOBaeHO 
AOCTOBiipHO; 3TH Jiyan Bcero MeH'he noraomaiOTCa; ohh nponHSbt- 
BaiOTb TOJICTHH MeTajUIHieCKifl naaCTHHKH; OHH He OTKJIOHaiOTCH 
MarHHTOMi>. T B » ib  He M e H te  3to MoryTb óbiTb p-ayan, t . e. i;a- 
TOAHue a y a n  oeoóeHHO doabm ofi ckopocth, KOTopue BCJiBACTBie 
9Toro He noflBepraiOTCH .uBiiCTBiio ,a,aace caiihncb cnjibHbix'b Mar- 
HHTOBb.

P a^ io T eaay p b  ncnycK aeTb oahh TOJibKO a -a y in . E cjih pa^io- 
T eaaypb  3aBepHyTb Bb óyM ary, to Hapyacy ue Bhixo,n,HTb HHicaicHXb 
ay aeS . HanpoTHBb toto pa^ifi, saKJHoaeHHhifi aaace Bb aceaB3Hyio 
KopoóoHKy, HCiiycicaeTb a y a n  xoth h oeaaóaeHHhie.

Xu.iiuuec.Kifi dibucmein padioaKmueuMxn m njit. M u O3HaKOMHjiHCb 
Cb ^ByMH pa3JIHHHIJMH A^HCTBiHMH pa,n,ioaKTHBHhixb BemeCTBb —Cb 
AtficTBiflMH Ha 0OTorpaa>HiecKyio naacTHHKy h Ha aaeKTponpoBOA- 
HOCTb Bo3,nyxa. IIoCMOTpHMb Tenepb, KaKb Bb 9T0Mb OTHOmeHiH 
pa3anaaiOTca p a^ iił h p a A i o T e a a y p b ,  a -  h p -ayan .

J^jia ouhiTOBb cb  pa^ioTejuiypoM b nojib3yioTCH mBahoio naac- 
THHKOIO, Ha KOTOpyjO BJieKTpOJIHTHUeCKH OCaaCflaKTb TOHKifi eaoii 
aKTHBHaro MeTaaaa. ^ocTaToaHO HBcKoabKO CTOTbieaaHbixb rpa«i- 
Ma .uporoijtH H aro BemecTBa oca^nT b na 10 □  cm., utoóh npoH3- 
BecTH onhiTH, KOTopne onHeaHbi HHace. Ho npHHHHaMb, yicasaH 
HHMb Bbinie, p a ^ ia  Heab3a ynoTpeóaaTb Bb bh^B TanHXb MeTaaan- 
HecKHKb HOKpoBOBb; noaTOMy ^.BaaioTb oiibIth  cb  cojihmh p a^ ia , 
KOTopua aaicaioaaiOTb Bb aaioMHHieByio KaHcioaio; H3b Taicofi Kan- 
cioan Bbixo,a,aTb oahh Jinnib a -ay an .

^ a a  OÓHapyaceHia <j>OTorpa4>Haecicaro .nBficTBia a-ayaefi n aac ­
THHKy Cb paflioTeajiypoM b Kaa^yTb Heuocpe^cTBeHHO Ha ayBCTBH- 
TeabHyio cTopoHy ®oTorpaa>HaeeicoH uaacTHHKH; T or^a  AOCTaToaHO 
oflHofi MHHyTU 9KCuo3Hu,iH flaH noayaeH ia 3ataBTHaro nouepHeuia 
naacTHHKH. Ha $ n r . 1 H3OÓpaaceHb HO3HTHBb chhmkh npn  iiomo- 
ięh paA ioTeaaypa; n p n  9T0Mb Meac^y naacTHHKOio eb p a^ioT eaay - 
poMb h <j>OTorpa<SHaecKOio naacTHHKOio Óbiab noaoaceHb ancToaeKb 
aaioMHHia Bb 0 0 1  mm. tojhęhhh h Ha n e ro  MeHbinifi icyceaeicb 
OÓbIKHOBeHHOfi HHCaefi ÓyMaiH; H3b CHHMKa BH^HO, HTO a-ay an , xo- 
th h oueHb ocaaóaeHHbie, npoHH3hiBaioTb aHCToaeKb aaiOMHHia, ho 
noHTH eoBCtMb 3aaepacHBaioTCH nHcaero óyMaroio.

Cb pa^ieM b noayaaiO Tca coBepineHHO A pyrie chhmkh, Kaitb 
9to bh^ ho H3b (j)Hr. 2. Sufich aceaB3Hbifi Kjnoaeitb Ó uab homB-
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meiiB bb  KapTOHHOH KopoOKfi, a cojil paji;iH, 3aKJiroaeHHaH bb  aaio- 
MHHieByio icaucroaio, noarbm ajiaeb bb pa3CT0HHiH 10 cm. otb ®oto- 
rpa<i>HiiecKofi naacTHHKH, Ha KOTopyio CTaBHJiacb Kopoóica cb icaio- 
h.hkomb; aKcno3Hn;iH npojioaacaaacb 15 MHHyTB. H3b p n ey iu ta  bhji,- 
ho, hto (3-ayHH npoxoji,.fiTB CBOÓoji,Hi>e ape3b icapTOHB, hIsmb qpe3B 
acejlll30, KOTOpHMB OHH II0TITH norjiomaiOTca. 9 totb pucyHOKB Ha- 
JIOMHHaeTB peHTreHOBCKiH CHHMOKB, IIO SJltCb KOHTypH He thkb

(pur. 1. (JiHr. 2.

OTUeTJIHBbT. Ha CHHMItaSB pyKH, CAf>JiaHHMXB CB nOMOIĘblO p ajda  
kocth BujrfcjiaioTCH jiHnib oueHb hciicho, hóo ji;H4>4>epeimHpoBaHie 
npoHHKaeMOCTH p -ay ie ii upe3B T ia a  pasananoH  hjiothocth BHCTy- 
naeTB He TaKB pfc3KO, KaKB ji,jih peHTreHOBCKHXB jiyaefi.

P as jiaa ie  a -  h (3-jiyqe0 BbiCTynaeTB em e p t3 u e  bb  jvfciłcTBiHXB 
p ajda  h pajdoT em iypa Ha aaeKTpociconB. E can  icb 3apaffieHHOMy 
sjieKTpocaoiiy npnóiiH3HTb Mlijuiyio najionicy, Ha aoTopofi ocaacjie- 
HO MeHte, t &mb MHJudoHHaa jioaa MaaanrpaMMa pajdoT ejuiypa, to 
J1HCTO’IKH 3JieKTpOCKOna ÓHCTpO CXOJIHTCH, pa3pHHCaHCb qpe3B BO3- 
jiyxB; ecjin ace 9Ty naaoaK y saBepHyTb bb  n irc iy ro  óy jaary , to OHa 
He 0Ka3HBaeTB HHKaicoro jrfcficTBia Ha gaeKTpociconB: a -jiy aa  He 
npoxojtaTB upe3B óyM ary u He jrfeaaiOTB oicpyacaioujaro BO3ji,yxa 
npoBojpnpHMB. E cjih ace icb aaeKTpocKony npHÓa03BTb aceatSHyro 
icancioaio cb 3aicjiioqeHHhiMB bb  Hefi npeuapaTOMB pa jd a , to jdfsfi- 
CTBie p-ay>iefi Bce em,e jipcTaTOHHO, htoÓh mihobchho pa3pajtHTb 
npnóopB .

X oth h a-, h |3-jiy>iH ji.lłficTByioTB Ha B03ji;yxB) noBbimaa ero  
aaeKTpoupoBOj^HOCTb, ho bb  pa3aHHHofi CTeneHH: a -ay n n  CHabHO no- 
rjiom aioTca He TOJibao TBepjibiMH h acHjĘKHMH TiuiaMH, ho jiaace ra -
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aaMH; ho ra3U ropa3#o MeHte djiothłi, hIimb TBep^ua rfejia; no9TO- 
My Jiyun MoryTŁ npoHTH Hpe3B cjioh ra3a bb h£ ckojii>ko hchth- 
MeTpoBB TOJimHHH, ne óojrfee ocaaójuiflcb, uIsmb npa npoxoiRAeHiH 
CJioa TBepAaro T ijia  bb 1/100 mm. H mchho BCJit^CTBie 3Ha<iHTeab- 
Haro uoraomeHia 3thx’b Jiyaea ra3aMH, ohh MoryTB CHJibHO na 
HMX’b A^HCTBOBaTb; eejin 6bi ay an  He noraom aancb, to ohh h ne 
ona3biBajiH HHKaKoro A^acTBia. IIoaTOMy a-jiyan HecpaBHCHHO 6ojib- 
me ycHJiHBaroTi) gaeKTporipoBOAHOCTb BO3^yxa, hIjmb p-jiyan, koto- 
phie ropasao  c a a ó te  iioraomaroTca B03,n;yxoMB.

OllHCanie HtKOTOpUXB OHbITOBB, KOTOpue MOIKHO CfltjiaTb CB 
pa^ioTejuiypoMb, AaioTB iiOHHTie o tomb bb Kanon CTeueHH Hcny- 
CKaeMne hmb a-jryuH ^taaioTB BO3,nyxB npoBo^aiuHMB. r3,-',fl Ta' 
KHXB OHHTOBB BTIOJIHI. AOCTaTOHHO nOJIbSOBaTbCB OHHCaHHOIO BHIlie 
mŁ^how njiacTHHicoio cb 0*01 mgr. paaioT eaaypa E cjih npoBOJio- 
KOIO COeAHHHTb OÓKJia^KH SapHJKCHHOS Jiefi^eHCKOH ÓHHKH, TO IipO- 
hcxoahtb apKaa HCKpa; ecan oahhb KOHepB iipoBoaoKH npnaoiKHTb 
kb napyacnoH oCKaa^Kt, a ^pyrofi kohchb coe^HHHTb cb pajiioTea- 
jiypoBoro naacTHHKOio h ero upHÓaHSHTb kb BayTpeHHefi oÓKaax- 
ich, to ÓaHKa pa3paiKaeTCH bb HtcKoabico ceityHAB óe3B oópa- 
3OBania ncicpu. E cjih aaeKTpHaecKie KoaoKoabHHicH (npHBO^HMue 
bb A^HCTBie ciaTHaecKHMB aaeKTpnaecTBOMB) coe^HHHTb cb pa- 
flioTejuiypoBom naacTHHKOio, KOTopyio iiou’fccTHTb bb pa3CToaniH 
10 cm. otb iiojnoca aaeicTpHaecicofi MamHHbi, to kojiokojibuhiih iia- 
HHHaiOTB 3BOHHTŁ, liaKB CKOpO SiamHHa IipHBOflHTCH BB ,H’hHCTBie: 
gOKB 9JieKTpH’ieCrBa npOXOflHTB H3B ManiHHH BB IiOJIOKOJlbUHKB IIO 
BO3AyXy, KOTOpblH A'fcaaeTCJI 9JieKTpOIipOBO,HHmHMB nOAB flbfiCTBieMB 
ayaefi pa^ioTejuiypa. 9 totb tokb aaeKTpnaecTBa mojkho npepBaTb, 
HOMtmaa jihctb ÓyMarn Meac^y iiojiiocomb ManiHHU h paflioTeaay- 
po' oio naacTHHKoro: jiynn He npoxoflaTB ape3B ÓyMary h ho £py- 
ryio ea CTopoHy BO3,nyxB yace He npoBOAHTB aaeKTpHaecTBa; no 
9TOMy KOJlOKOJlbHHKB MOJIUHTB; CCJIH ÓyMary yAajlHTb, TO TOKB CHO- 
Ba 3aMUKaeTca h kojiokojibuhkb ouaTb sbohhtb.

B e t  9th odbitej y^aiOTca ToabKo Ha HeóojibinoMB pa3CToaHin 
bb 1 o h  2 cm. Bo3AyxB tbkb chjjbho noraoipaeTB a-ayan, hto 
na SoabHieMB pa3CToaniH ^lificTBie hxb He oÓHapyacHBaeTeH; Me- 
iK,Hy tIimb (3-jiyan pa^ia AtficTByioTB ape3B BO3^;yxB Ha pa3CToanin 
HlłCKOJIbKHKB MCTpOBB.

Mbl O3HaKOMHJIHCb CB OflHHMB XHMH’ieCKHMB '̂IłfiCTBieMB ÓeK 
KepejieBCimxB ayaefi, hmchho cb hxb A&ficTBieMB na <t>oTorpa<i>H 
aeCKyiO naaCTHHKy, OCHOBaHHOMB Ha XHMH'ieCKOMB H3M'bHCniH ce-
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peópaHHOH cojih; ho pa^ifi mojkcti Bbi3biBaTb h ó o a te  chjilhbih xh- 
MHHeCKiH H3MtHeHia. H3B'6CTHO, UTO IJOJI.I BJliHHieMt HtKOTOpUXl 
8JieKTpH'iecKHxi> pa3paji,OBi KHCJiopo^,'L BO3,nyxa mojkcti iipeBpa- 
ipaTbca b i  O3OH1,; h bójih3h iipenapaT a pajjia  BO3Ayxi HeupepuB- 
ho 030HHpyeTca. E cjih cojil p a^ ia  3aKJH0HHTb bt> cTemiannuH co- 
cy .n i, to ctŁhkh nocjitjiHHro, CMOTpa rio CBoeiiy cocTaBy, oupa- 
mHBaiOTca b i  ®iojieTOBH5 hjih KopHHHeBHfl h,b4 t i , ByM ara, B l 
KOTopyro 3aBepHyTi p a jd o T e ju iy p i hjih pajdfi, oitpaniHBaeTca b i  
ateJITUH HJIH KOpHHHeBUH IJBtTl H CTaHOBHTCH JIOMKOK).

3aMlJuaTejibHoe jikkcTBie, xotb BtpoaTHo h ae  XHMH>iecKoe, 
hpoh3boxhtt. pajiifi hjih CKopie [3-JiyuH Ha MHoria cojih, lia iti na- 
UpHMfcpt IIOBapeHHaa HJIH XJI0pHCThIH K3JIH; 3TH 6e3H,HtTHHH COJIH, 
fiyjtyun no^BeprHyTU b i  TeueHie H’fecitOJiLKHxi juiefi jdfcficTBiro jiy- 
ueii, chjiłho OKpaniHBaroTca; noBapeHHaa cojil oKpaninnaeTca upn
9T0MI B l HteJITO-KOpHHHeBHH HB^Tl, a XJIOpHCTbIH KaJllS---B l <100-
jieTOBhifi; coxpaH aeM ua b i  tcmhotIi, cojih yji;epjKHBaroTi 3Ty oispac- 
ity; ho BHHeceHHhia Ha ahcbhoh cb^t i  hjih H arpkT bia,' ohh ouaTb 
o6e3u;B’kuHBaioTca.

Bm dn.ienie menjia. Pajdfi ne TOJibKO HenpepuBHO ncnycK aeT i 
óeKisepejieBCKie jiyun, ho hoctohhho pa3BHBaeTi TeujioTy. E cjih H t- 
CKOJIbKO fleUHrpaMMOBB COJIH pa jd a  IlOMtCTHTb b i  cocyjrb , xopom o 
3amHui,eHHbiH o t i noTepn Teiuia jiyueHcnycKaiiieM i, to onymeHHUH 
Ty,na TepMOMeTpi noK a3uB aeTi TeianepaTypy Ha HtCKOJibKO rp a jiy - 
cobi Bbinie TeMiiepaTypN OKpyjKaioujaro npocTpaHCTBa. Tlpn no- 
mohjh icajiopHMeTpa mojkho óhjio H3M'fepHTb KOJinaecTBO Tenjia, hc- 
nycKaeM aro xjiophcthmi pa jdeM i; upn  otomi ólijio HaajieHO, uto 
b'i» TeueHie u aca  1 gr. cojih pa3BHBaeTi ott> 80 ao 100 gr.-cal. 
Teujia, KOTopoe .hocthtouho ji,jih H arpiiBania 80 hjih 100 rpaMMOBi 
boah Ha 1°H-; otcioas CJrfejiyeTi, uto 6 hjih 8 kgr. pa jd a  ji,aeTi 
TeujioTy, 3KBHBajieHTHyio oahoS napoBofi JiomaflH. TaKHMi oópa- 
3OMi ecJiH óbi HMfcjica p a jd a  b i  ji,ocTaTOUHOMi KOJiHuecTBt, to hm i 
mojkho ólijio óbi npHBOjiHTb bt> A^HCTBie napoBbia ManiHHU.

<Z>oc</>0pec^eKid«. BcaKyro ®opMy 3Heprin mojkho npeBpauj,aTfc 
B i jipyry io ; c i  noMOipbio T e in a  hjih 9JieKTpnuecTBa mu mojkcmi 
npoH3BO,nHTb cbIs t i; TaicHMi Jite oÓpa3OMi óeitKepejieBCKie Jiyun 
mojkho npeBpaTHTb b i  CBkTaiąie jiyuH: Ha uojioóie peHTreHOBCKHMi 
jiyuaM i ohh Bbi3MBaiOTi CBtuenie H titoT opbixi <i'OC>i>opecii,Hpyio- 
ih;h x i BemecTBi; ocoóchho cajibHo a>oca>opecu,HpyioTi piaiiHCTo- 
HJiaTHHOBhlH Óapifi, OKHCb l̂ HHKH, HtKOTOpue MHHepajIH, K3KI IHe-
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CJIHTB H BHJJieMHTB, HaKOHeĘB ÓpHJIJliaHTbI. CbOHCTBO ÓpHJIJliaHTOBB 
CBfcTHThca no^B BJiiaiiieMB 6eKKepeaeBCKHXB ayaefi HirbeTB npau- 
THBecicoe 3HaaeHie, iio3bojihh Jierito h BitpHO pa3JiHHaTb HacToamifi 
OpiwiiaHTB otb <najibniHBaro.

a- h p-jiyuH He Bcer.ua 0Ka3HBaroTB <j>oc4>opeeu,Hpyiomin a tf i-  
ctbhj; o^ hh BeipecTBa Jiyume <i>oc<i«opeci],HpyioTB iioab BJiiaHieMB 
Oflrio po.ua jiy ie S , .upyria —noAB BniHHieMB ^ p y ro ro  pofla. OcoóeH- 
IIO HHTepeCeilB CtpHHCTHH H.HHKB (OCOÓHMB OÓpa3OM b IipHBOTOB- 
jieHHufi h H3BtcTHHfi no ab Ha3BaHieMB Sidotblende), itOTopub *oc- 
o-opecuHpyeTB TOJibKO noAB AbScTBienB a -a y ie fi: noiipuTUH cfcp- 
HHCTHMB H.HHKOMB 3KpaHB, ÓyAyUH nO^BeprHyTB A^fiCTBUO a-Jiy- 
aęfl, iioab Jiynoio iipeACTaBJiaeTCH CBŁTHupaMCH, ho He cnjionib, 
KaitB pianHCTo-naaTHHOBbifi óapifi, a M im  bt> oTjrfcjibHioB TO>ntaxB, 
KOTOpblH TO BCnbIXHBaiOT’b, TO TyXHyTB.

Chmh pa^ioaKTHBHua BemecTBa He cbIjthtchj no iin o ria  ne 
cobcŁmb hhcthh cojih p a^ ia  caaóo  cbIsthtch, bb ocoóchhocth 
06e3B03iCHHI.IH XJIOpHCTH0 HJIH ÓpOMHCTblfi pa^ifi, KB KOTOpblMB IipH- 
Mbiuano MHoro cojih óap ia; 3to CBbaeHie oóycjiOBJHBaeTca t T.mb, 
hto odesBOHteHHaa coab ó ap ia  4>oc®opeciiHpyeTB uoab BJiianieMB 
6eKKepejieBCKHXB Jiynefi.

Bb cbhsh cb 4>oc<ł>opecpeHii,ieK) HaxoAHTca cBoeoópa3Hoe aBJie- 
Hie, BaÓJiio^aeMoe itor.ua bb tcmhoh itOMHaTfi npenapaTB  pa,a,ia 
npHÓJiHHtaeTca kb aaitpHTOMy m a3y: Tor.ua bb nocali^HeMB nojiy- 
aaeT ca CBtTOBoe BiieaaTirkHie; iioAOÓHoe TOMy, KOTopoe HciibiThi- 
BaeTca npn  iiepexo,a,’i> cb 3aKpbiTHMH rjia3aMH H3B TeMnofl komhh- 
tbi bb apKO ocBijm enayio; CHabHhie upenapaTbi p a ^ ia  BbiubinaiOTB 
a ro  CBbTOBoe BneHaTJibnie Aaate itor.ua npHitJia^MBaroTca hb 3aTuji- 
Ky. HnjieHie cboahtch kb TOMy, hto CTeKaoBHfliioe t4 jio rjia3a 
npHBOAHTca bb *oc<i>opecpeHii,iio ÓeKKepeaeBCKHMH jiynaMH.

(pmiojKnuuecKiH dub&cmein. J ly in  p a^ ia  npoH3BO,fl,HTB h ^ p y r ia  
<i>H3ioaoi’H>iecKia .a/ŁficTBia; CHaaaaa ohh oÓHapyatHUHCb .̂oBOJibHO 
HeupiaTHHMB oópa3OMB. Kiopn Ha ceófc chmomb 3aM'IiTHJiB, hto 
npH UpOflOJlJKHTeJIbHOMB A^MCTBin Ha KOHty pafliS BH3IIBaeTB OCTpoe 
BOcnaneHie, KOTopoe oneHb T py^no HHjrfcHHBaeTca. Ilocjrfc BToro 
OTKphITia eCTeCTBCHHO B03HHKB BOUpOCB O TOMB, Heah3H-HH A^fi- 
CTBia p a ^ ia  npHMtHHTb kb jrliieÓHbiMB h,'Łjihmb; T or^a  óujio HafiAe- 
ho, hto óeKKepeJieBcitie jiynn, bb ocoóchhocth cuaóo-npoHHitaio- 
m ie, yÓHBaiOTB óaitTepin; kohchho h yjibTpa<i>iojieTOBHe jiynn  3a- 
.nepatHBaioTB pa3BHTie ÓaKTepifi; ho sth nocjili^Hie, BCib^cTBie

Bcer.ua
po.ua
itor.ua
Tor.ua
itor.ua
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CBoero CHjiŁHaro noraoipeHia, .plificTByioTB tojibko Ha noBepxHOCTH, 
Torpa Kant ÓeKKepejieBCifie jiyan npoHHitaioTB h bb Tania MfccTa, 
KOTopua ne^ocTyniiH cbIjtobhmb jiyuaMB. H Ha BHcmie opraHH3- 
mh 6eitKepeaeBCnie a y in  piHCTByiOTB CMepTejibHO: muihh, aaryni- 
kh h Mopcnia cbhhkh, bb TeaeHie H,feCKOJibKHXB pHea noflBeprae- 
mhh AtficTBiio ayaefl, nornóaioTB bb iiapaaHTHOMB coctohhih. I Io- 
cjiIi a io ro  iiohhtho 3aaBJieHie Kiopn, hto ohb ne ptmHJica óh boSth 
bb noMHaTy, bb icoTopofl jieacajiB 6 u  KHJiorpaMB pa,a,ifl.

l ip a  ywfejiOMB npHMtHeHia ay aea  papia hxb pa3pym0Tejibiioe jphii- 
CTBie orpaHHUHBaroTB yHHiToaceHieMB 6oat3iieHHHXB HOBOofipaaoBa- 
H1H. TaKB BOJIOCH na KOaifc MOTyTB ÓHTb yHHBTOaiCHbl, e c o  COOTBlłT- 
eTBeHHoe MiCTO HfcCKOJibKO pa3B noABepraeTca AiłiicTBiro Jiyaefi. 
Baacafee pe3yjibTaTbi, KOTopne .nocTHrHyTH lipa ataeHiH onacHbixB 
KOHIHHXB ÓOJl'Ii3Hefi, KHKB JiyiiyCB HJIH paKOOÓpa3HHa 0IiyX03H. 
BripoaeMB eipe He HMieTca 3,ocTaTO’JHO Ha6jiro,n,eHiH, htoÓh  cocTa- 
bhtb OKOHuaTejibHoe cyjKfleHie o TepaneBTHaecKOMB 3HaaeHin óeit- 
KepejieBCKHXB ayaefl.

dManm^ia. ,71,0 chxb nopB mh roBopajia o pa^ioaKTHBHHXB Be- 
mecTBaxB h oób HcnycKaeMHXB hmh ayaaxB. HiKOTopna pa^io- 
aKTHBHHH BemecTBa npoMi 3thxb J i y a e u  H c n y c n a io T B  e ip e  hIimto, 
HMeHHo ra3ooópa3Hoe BeipecTBO, KOTopoe bb cboio oaepe,n,b pa^io 
3KTHBH0. 3 tO BdpeCTBO BB ItpaHHe HHHTOHCHOMB KOJIHHeCTBii He- 
npepHBHO HcriycitaeTca pa^ieMB, bb e ip e  M e n b i i ie M B  i i o j i n u e c T B l ł  

ypaHOMB a  TopieMB h BOBce ne HcnycKaeTca pa^ioTejuiypoMB. 9 to 
BeiyecTBO Ha3BHHO SManaąiew. Bb cmojihhoh pypli Haxo,HHTCH cjiii- 
flbl H'bKOTOpHXB 3eMeab, Ha3B8HHHXB aKmunieMZ a gManiejm, KOTO- 
p u a  bb ocoóemio caabHOH Mtpb BhiflfcjiaeTB aMaHapiio. Ha CKOJib- 
ko SMaHapia pa3Jia>iHHXB tIijib OTJiaaaioTca ^pyrB  otb ^ p y ra  ot- 
icpHTua BonpocB. Bb nocjrfc,nyioipeMB mh orpaHHHHMca tojibko 
3MaHapieio pajpa.

E cjih SMaHapiro nponycKaTb ape3B cocy^B, norpyateHHHii bb 
jKa^Kia BO3AyxB ( — 192°), to OHa cryipaeTca; upn hbhtojkhomb ko- 
jiaaecTBii aManapin itanejibKH attipitocTH, kohchho, He bh^ ho, ho 
BMaHapia y^epacnBaeTca bb cocyA t; ecjin ate cocy^B BUHyTb hsb 
oxjiaac,naiomeM atn^KOCTH, TaKB htoóh ohb n a rp ta c a , to 3Manapia 
chobb oópaipaeTca bb ra3B.

HaeedeHHa.il aKmuenocmi,. 3MaHapia oóaa^aeTB cbohctbomb ot- 
^aBaTb CBOIO aKTHBHOCTb BCtMB npejpueTaMB, CB KOTOpHMH OHa 
conpHKacaeTea; bb 3Thxb npe^MeTaxB Haeodumca aKmuenocmi,. 
noaTOMy bcŁ npe^MeTH, Haxo^,aipieca bb o^ homb HOMiipeHia cb

HaeedeHHa.il
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pa^ieMB u ae OT^taeHHue otb Hero HenpoHnpaeMoro ^aa ra3OBB 
nepempO^KOIO, CTaHOBaTCH aKTHBHMMK. TaKHMB o6pa3OMB MOJKHO 
noJiyuHTb pa^ioaKTHBHyro óyiuary, CTeitao, MeTajuib n  t . a. HaBC- 
aennaa aKTHBHOCTb npe^MeTa ojihbko ówcTpo yóbiBaeTB, icaicb TOJib- 
ko ero  yaajiaioTb hsb ho,h,b  Baiania aMaHapin h apesb  #eHb ejyia 
3aM'fcTHa. 9Ty aKTHBHOCTI. MOJKHO yCHJIHTb, HC yBCJIHUHBaa BHpO- 
•ieMB en npojtoaiKHTejibHOCTH, 3apajKaa OTpHpaTeabHO HaBO^HMbifi 
iipe^MeTb h liojioJKHTejibHo cojib pa^ia: aMaHapia npHTarHBaeTca 
OTpHUaTeabHO-BapaJKeHHblMb TilAOMB H OTTaAKHBaeTCH OTb IIOJIOJKH- 
TeAbHO 3apaiKeHHaro.

9 tH OÓCTOHTeJIbCTBa IIO^aAH HOBOflb KB OIIMTHMB, KOTOphie 
yKaawBaioTb Ha to, uto Hania aTMOC*epa co^epacnTB aMaHapiio. 
Mm yiKe ynoMHHa.m, >ito aTMoe<i>epHMH B03^yxb HHitoraa He ón- 
BaeTb COBCpnieHHHMb H30JI8T0p0MB; O IipHHHHli He3HaiHTeAbH0H H 
HSMtllHIOmeHCH npOBOAHMOCTH B03,Xyxa MHtHia paCXOAHTCa; HO 
ecTecTBeHHO upe^nojioatHTb, hto B03^yxb co^ cpjkhtb pa-
3,ioaitTHBHaro seipecTBa, HanpHMtpb 3MaHapiio pa,uiH. ^ jia  npo- 
BlipicH 3Toro HpeAnoAOJiceHia MiiAHyio npoBOJioity bb 20 m. jahhh  
HOABtniHBaAH na cboóoahomb B03,nyx’h h cnjibiio aapaatajin oTpn- 
paTejibHHMb oeKTpnaecTBOMb; ape3b HfeCKoabKO aacoBB npoBOJio- 
Ka ,a,'I>HCTBHTejibHO oÓHapyjKHBaaa pa^ioaitTHBHOCTb: oHa pa3paaca- 
aa ajieKTpocKonb h ^fcfieTBOBaaa Ha ®OTorpa<i>H>iecKyio naacTHHity. 
AKTHBHOe BeipeCTBO MOJKHO ÓMAO CTepeTb Cb lipOBOJIOKH TpHlI- 
koio, xoth Ha Hefi h ne ocTaBaaocb 3aMi>THbixB cjrbAOBb. *lpe3B 
niiCKOJibKO aaeoBb npoBoaoita coBepmeiiHO Tepaaa cboio aitTHBHOCTb.

KaKb JKe Hona^aeTb aMaHapia bb nainy aTMoe<i>epy? Mojkiio 
oaho TOJibico npeAfioaojKHTb, hto pa^ioaKTHBiioe BeipecTBo iiponc- 
xoahtb H3b nouBM. 9 to npeAnoaoJKeHie no^TBepjK^aeTca npejK^e 
Bcero TllMb, 'ITO BO33,yXB, TOAbKO-HTO BSHTblfi H3B nOHBH, OÓJia- 
jiaeTb óoabnieio npoBOAHMOCTbio, hT>mb aTMOC4>epHufi. ^ a a t e  bb 
B03,H,yXiS, BHAkAaeMOMB BÔ OIO HCTOHHHKOBB, ÓNAO ^0Ka33H0 npH~ 
eyTCTBie BMaHapia. HauoHepb TipaTejibHHa nscafe^oBaHia Heno- 
cpeACTBeHHO A0Ka3aan, <ito noaBa pa^ioaKTHBHa. 9 tb pa^ioaicTHB- 
HOCTb Booóipe oaeHb Maxa; ho cymecTByioTB yitasania, uto Ha 
óÓJibiiiHXB rayÓHHaxB 3eMiiaa Kopa Ooraue aKTHBHUMH BeipecTBaMii. 
HbKOTOpMe HCTOUHHKH BMtCTli CB BOAOH) H3BepraioTB ByjlKaHH’ie- 
cityio rpa3b, HSBbcTHyio ho^ b Ha3BameMB „4>aHro“ n xaBHo y>Ke 
npHMfcHaeMyio ajih jrfe«ie6HbixB ptaefi; OHa ropa3Ao[aitTHBHte OKpy- 
ataioipefi houbh. HecoMHliHHO, uto 3Ta rpasb co^ep-AtuTB pajufi, 
xoth jiHmb bb oueHb HeóojibmoMB KoanuecTBt. 9 th ropauie HC-
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tohhhkh, oueHfe rayóoKie, naKb HanpnMtpb KapacfiaflCKifi hctoh- 
HHKb, BUAtJlHIOTb ÓOabHie 3MaHHH,iH, H^Mb BOflN 06HKH0BeHHUXb 
HCTOHHHKOBb.

Upununa padioamnuenocmu. OcTaeTCa eme HHTepecHufi bo- 
upocb, pfcmeHie KOToparo oaeHb 3aHHMaeTb yneHuxb. O ray ^ a  
npoHCSOAHTt SHepria, HenpepuBHO BU^taaeMaa paaioaKTHBHUMH 
BemecTBaMH, Tor^a Kam  0x1. AiaTeabHocTb noBH^HMOMy He ocjia- 
SiBaeTb? ycoMHHMCH-JiH mh Bb noflTBepat^aeMOMb B e t a  npejKHH- 
MH HaÓJiioAeHiHMH aaKOHfc coxpaHeHia 3Heprin noTOMy, tto pa^iS 
H saynaem  TenaoTy, KOTopoio OHb Mostem HenpepbiBHO flBaraTb 
iianiHHbi, He nonoaHHH h3bh!> cBoero 3anaea aHeprin? He HMfieMb-aa 
mu Tytb perpetuum mobile?

HenpoflOJUKHTejibHoe H3yaeHie aBaeHia eme HeflocTaTOUHO .naa 
n o ra a ro  pa3bacHeHia 3Toro Boupoca. Ho bm1>ct1> cb TiłMb Heco- 
MfffeHHO, HT0 HbTb OCHOBaHifl CTHTaTb nOTpHCeHHUMH OCHOBHHH HO- 
aosteHia yaeHia o npHpoflb.

OaeHb y^oBaeTBopHTeabHoe ofibacHeHie HCTOUHHKa sHepria óeK- 
KepeaeBCKHXb ayuefi 3aKjuoaaeTca Bb caiAyiomeMb. M u saMtuaeMb 
cnau , .niScTByromia BOKpyrb Hacb, ToabKo no TisMb HXb jrfcficTBiaMb, 
KOTopua omymaioTca H a m m  opraHawn uyBCTBb. Oób yabTpa- 
<sioaeTOBUxb ayuaxb, ,noxo,HHmHXb £0 Hacb OTb coann;a h He a,b3- 
CTByromnsb Ha raa3b , mu HMteMb CBiaiH ia m ih ł  noTOMy, hto 
nxb 3Hepria, npeBpamaacb Bb xHMH<iecKyio h AbficTBya Ha ®oto- 
rpa®H'iecKyro naacTHHKy, AOCTyrma raa3y. Mosiho jyMaTb, hto £0 
Hacb 3;oxoASTb h hhuh eine $opMu BHeprin, o KOTopuxb mu hh- 
uero  He 3HaeMb, hóo hxh flificTBia He BocnpnHHMaiOTCH h3mh. Mo­
s te m  óutb, cymecTByroTb Tanie aynn, KOTopue npoxoflHTb óoab- 
mHHCTBO T tab , He noraom aacb hmh, K am  CBtTOBue ayun npoxo- 
flHTb >ipe3b npo3pauHua Tfcaa. Tanie aynn M orym  noraom aTbca 
HCKSIOHHTeabHO paflioaKTHBHHMH TbaaMH H IipHBOflHTb m  HHMb 
9Hepriio, KOTopyro ohh aaTtMb OT^aioib Hapysty Bb b h j4 óeKKe- 
peaeBCKHXb ayuefl. Otb rnnoTe3a HacToabKO yaoBaeTBopHTeahHa, 
hto ee e^Ba-aa mojkho onpoBeprHyTb; ho ctosh ate Tpy^HO óuao Óu 
ee h uoflTBepa;HTb.

Bb HOBianiee BpeMa Bce óoafce pacnpocTpaHaeTca ap y raa  
rHiiOTe3a, KOTopaa HCTOUHHKb BHeprin ycMaTpHBaem Bb M aie- 
piaabHOMb H3MtHeHiH pa,aioaKTHBHuxb BenjecTBb. M u BH^ian, hto 
pa^ifi BUA^aaeTb SMaHapiio. 0Ta pa^ioaKTHBHaa 3MaHan,ia npe- 
BpamaeTca Bb HeaKTHBHufi ra 3 b —reaifi. Mostno ayM am, uto npa

6
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oÓpasoBairiH SMaHapin papifi pa3JiaraeTCfl h a ro  npn stomb H3MtHe-r 
hih ocBo6ojK,a;aeTca 3Hepria bb <5opM4 Kani. Tenaa, tpkb h óeKKe- 
peaeBCKBXB ayaefi. HbbIjctho B t^b, hto npn xHMHaecKHXB H3Mi- 
HeHiaxB BeipecTBa oaeHb aacTO B u^taaeT ca TenaoTa. KoHeaHO TyTB 
BupśaeHie SHeprin coBepmeHHO hhoto nopa^aa, aisMB npn ocTaab- 
huxb xHMHaecKHXB npopeccaxb. I16o Tor^a, kbkb KoanaecTBO Ten­
aa, H3ayaaeMoe rpaMMOMB pa^ia, moscho óe3B Tpypa onpepiaHTb 
rpyfiuMH npieMaMH, noTepio B tca  paflia He y^aeTca ,H,OKa3aTb pa- 
Hte CHMUM0 ayBCTBHTeabHHMH BliCaMH.

E cjih npHHaTb 3Ty ranoTe3y, to papioaKTHBHOCTb BeipecTBa 
HeaŁ3a yate canTaTh bIjhhhmb: 3Ta aKTHBHOCTb orpaHHaeHa bo Bpe- 
MeHH; OTHOCHTeabHO 3MaHapin sto Aoaa3aHo: KaKB mu yate bhp 'Łjih, 
stotb ra3B bb TeaeHie H'feCKoaBKHXB flHeS TepaeTB cnocoÓHOCTb 
HcnycKaTb ayan; cooTBtTCTBeHHO STOMy ero  A'feficTBia, npn paB- 
hhxb MaccaxB, Hanfioabmia, hGo epBa yaoBHMoe KoanaecTBO smh- 
Hapia OKa3HBaeTB saM^THua CBtTOBua h TenaoBua jęfcficTBia.

Bcjrfe,a,B 3a SMaHapieio noaoHin h 6aH3Kin kb HeMy papiOTea- 
aypB HcnuTUBaiOTB CKopfcSmia npeBpaipeHia; noBHpHMOMy hxb 
npopoaaiHTeabHOCTH HcancaaioTca r a m i  ropaMH. CobcŁmb HHaae 
p/Isao oÓctohtb cb papieMB; óuao  BuaHcaeuo, tto pacnapeHie pa- 
pia npopoaataeTca otb ophoh po pbj*xb TucaaB ai>TB.

Tenepb B03HM>aeTB BOupocB, OTKypa npoHCxopHTB papifi, ko- 
Topufi HUHi> B uptaaeT ca CMoaaHOio pypoio. 3Ta pypa B tpb ro- 
pa3po CTapte, a^MB HiCKoabKO TueaaeafcTifi. KaKB ate bb He0 
eipe BCTpiaaeTca papifi? IIpHnoMHHMB, aTO CMoaaHaa pypa ecTb 
pypa ypaHa, h aTO ypaHB Toace papioaKTHBHoe BeipecTBO, xotb h 
caaóaro ptfiCTBia. E caa papioaKTHBHoe BeipecTBO ecTb BeipecTBO, 
HCiiHTUBaioipee xnMHaecKoe npeBpaipeHie, h ecan H anóoate aKTHB- 
Hua BeipecTBa Beero óucTpiie npeBpaiparoTca, to npopoażKHTeab- 
hoctb eyipecTBoBaHia ypaHa ropa3po óoabme, h^ mb papia, h poaat- 
Ha HCHHcaaTbca MHJiaionaMH atTB. MoatHo npepeTaBHTb ceóli, aTO 
bb to BpeMH, Korpa ypaHB npeBpaipaeTea bb papifi, stotb nocafip- 
Hifi pacnapaeTca p a a te  bb SMaHapiio 0 HaKOHepB bb reaifi.

BucKa3HBaa 3th cooópaateHia, mu ocTaBHaa TBeppyio noaBy 
®aKTOBB 0 BCTynnan bb óe3npeplsabHyio oóaacTb ®aHTa3ifi. TIsmb 
He MeHise nopoÓHua cooópaateHia bcc-thkh noae3Hu, hóo ohh, ecan 
h 3aKaroaai0TB bb ceóis HpepcTaBaeHia, KOTopua OEa3aaHCb 6 u  bho- 
catpcTBia HeBipHUMH, paiOTB noBopB kb paabHifimHMB H3caipoBa- 
HiaMB, KOTopua npoabiOTB cb^ tb Ha 3aHHMaiom,ifi hhcb BonpocB. 
T skb HMeHHO ToabKO-HTO yKa3aHHaa THnoTe3a paaa hobopb nop-
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TBepflHTŁ OflHO OÓCTOaTeabCTBO, KOTOpOe CHaaaaa npHHHMaJIOCb, 
KaKb TeopeTHuecTcoe ea caiACTBie. E can  pa^ifi npoHCXOAHTb H3b 
ypaH a h 3aTtM b p a en asaeT ca , to ape3b H iaoTopoe Bpewa, Hanpn- 
irfcpb upe3b HtcKOJibKO Tbicaab a iT b , ycTaHaBanBaeTca paBHOBtcie, 
TaKb hto B03HHKaeTb HMeHHo CTOJibKO pa,Ęia, CKoabKO 3a to ate Bpe- 
Ma ero  H cae3aeTb; n o e a t  stopo Meatjty cyipecTByiomHUH KOjraaecTBa- 
mh ypaH a h p a ^ ia  aojijkho ÓHTb onpe^taeHHOe OTHomeHie. Bb Teae- 
Hie reojtornqecKHXb nepio^oB b sto cocToaHie paBHOBtcia .ęojijkho óh- 
ao  HacTynaTb Bb ypaHOBbixb p y ^ a x b , h noTOMy co^epmaHie p a ^ ia  
Bb KaKOH-HHÓyab p y ^ i  flOaJKHO ÓHTb Bb DpHMOH 3aBHCHMOCTH OTb 
co^epataH ia Bb Hefi ypaHa. S totb Bonpocb, xoth h cb  óoabniHMb 
TpyjjOMb, MoaceTb ÓHTb no^BeprHyTb ohhthoh npoBipKls. X hmh- 
aecKoe h o>H3HaecKoe H3catflOBaHie MHornxb ypaHOBHXb pyflb npn- 
Beao Kb 3anaioaeHiH), yKa3HBaioin;eMy Ha to, hto ^.tHCTBHTeabHO 
coflepataHia p aflia  h ypaH a Bb py^fc Haxo^,aTca Bb onpefliaeHHOMb 
OTHOineHiH.

n o T e p a  3apafla b e  ioHHSHpoBaHHOME r a s i

fł. P pjio b a

OnscHBaeM He hhjkc o h h t h  cayjKaTb ju a  aeKH,ioHHHXb fleMOH- 
CTpanifi KaKb aaeKTponpoBO^HOCTH ioHHsnpoBaHHaro B03^yxa, TaKb 
h MarHHTHaro OTKaoHeHia OeKKepeaeBCKHXb ay aen .

1. Cayatam ifi ^ a a  onHTOBb aaeKTpnaecKiH MaaTHHKb (<snr. 1) 
cocTOHTb H3b raapHKa Bb 3 Han 4  cni. ^iaMeTpa, CKaeeHHaro H3b 
KpacHofi nanupocH ofl óyM arn; mapHKb 9T0Tb noABfcniHBaeTca Ha 
^B yxb meaKOBHHKaxb Kb ropH3OHTaabHo2 CTeKaaHHofi naaoHKl,, 
3aataTofi Bb raTaTHBb; TaKofi MaaTHHKb ABHateTea ToabKO Bb oaho2 
naocKOCTH h TtM b ycTOHHHBlie, a-fcMb óoabrae pa3CTaBaeHH Bepx- 
Hie kohh,h  HHTen. Jlefi^eHCKaa óaHKa CTaBHTca TaKb, htoóh ea 
roaoBKa noM ^m aaacb Bb naocKOCTH ^BHseHia MaaTHHKa h npnKa- 
caaacb  Kb ero  raapHKy, K or^a TOTb oTBiceHb.
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Eciia jieft^eHCKyro óaHKy 3apii,a,HTL, to npHKacaromifica kb Hefl 
mapHKŁ MaHTHHKa Ha3XeKTpH3OBhIBaeTCH h, otckohhbb otb ÓaHKH 
Ha 3HauHTejihHoe pa3CT0HHie, ^oxro He onycKaeTca, ecjin mapHKB 
He TepneTT. CBoero 3apa^a.

<{>Hr. 1.

TaKB ÓHBaeTB bb  HeiipoBOAHmeMB BO3^yx,fe; ecjin ate BO3ayxB 
oóaa^aeTB 3JieKTponpoBOflHOCTBK), ecjin ohb ioHH3HpoBaHB, to Ma- 
HTHHKB Hamt KaHaeTCH: npHKOCHyBIHHCb KB JieH^eHCKOH ÓaHKi H 
3apH3,HBinHCb, MaaTHHKB OTÓpaeuBaeTCH, ho CKopoJ pa3pH®aeTCH 
BB iOHH3HpOBaHHOMB BO3XyX'h, OHHTB Ha^aeTBj Ha IHapHKB JieflfleH- 
ckoh ÓaHKH, 3apaiKaeTCH, OTÓpaeuBaeTCH h t . a- ^ hh TpeóyeMofi 
iOHH3an,iH BO3,a.yxa nocTaTOHHO He^ajieKO otb nojio^enia paBHOBt- 
cia MaHTHHKa noikffcCTHTb KopoóoiKy cb ópoMHCTHMB pa^ieMB (5 mgr.), 
peHTreHOBCKyio TpyÓKy h.ih  hhkohcpb ropaipyio cnHHKy.

IIpH oiipeA^-ieHHOMB HanpaaceHiH aeflAeHCKofl óhhkh npoflOJi- 
JKHTeHbHOCTb OTjVfcjIbHHXB KanaHifl MHHTHHKa H ero aMHHHTy^H 3a-



IIomepH 3apnda e® ioHU3iipo8aHHOMz raan. 141

bhchtb otb cicopocTH acae3HOBeHia e ro  3apff.ua, t . e. otb cTeneiia 
ioHH3apiH oicpyataiom aro BO3^yxa. ^ a a  OTaeTaaBOCTH o n u ra  caara- 
eomb CHJibHaa ioHH3au,ia BO3^yxa neBuroAHa, aó o  T o raa  MaaTHHKB 
pa3paataeT ca, He ycirfeBB 3aM’bTiio nepeirŁcTnTbca, a  e ro  .UBaatema 
oópamaiOTca bb ÓucTpoe TpeneTaaie y  caMofi daHKH, KOTopoe a3- 
x a a a  He bh^ ho.

2. H a (J)ar. 1 npe^CTaBaeHO pacnoaoateH ie npaóopoBB x aa  o n a -  
Ta cb MarHHTHHMB oTKaoHeHieMB a y a e a  paji;ia. OTTaaKHBaeMuS 
otb jieflxeHCKOH óhhkh m apaiiB  M aaraaK a no^HHMaeTca Ha^B no- 
jnoca&ia aaeKTpoMarHHTa PyMKopa>a, iio^ b kotopbimh noM’fcm;eHa 
K opoóoaita cb dpoMHCTBiMB pa^ieMB. noK a MarHHTHoe noae  He oó- 
pa30BaH0, MaaTHHKB naaaeT ca, noca^^oBaTeatH O  H3BaeKaa H3B aea - 
AeHCKoa daHKH aaeKTpaaecKie 3apa^,u; K or^a ate irfcnb aaeKTpo- 
MarHHTa 3aMitnyTa n  a y a a  p a ^ ia  otk;iohhtch bb CTopoHy, B03^yxB 
Ha iiyT a MaffTHHica He óyfleTB ioHH3apoBaTbCff, a  MaaTHHKB, OTÓpo- 
nieHHbia otb ÓaHKH, ocTaHOBHTca HaflB pa^ieMB.

3 . IlepeM im eH ia aerKHXB t Łjib, HMlłioinjixB B03M0atH0CTb bb 
ioHH3apoBaHHOMB Bo3,a,yxli uepio^aaecK H  npHÓaaataTbca kb 3apa- 
JKeHHOMy IipOBOAHHKy H TaitHMB OÓpa3OMB-B03OÓHOBJiaTb CBOH CKO- 
po  yTpaffHBaeMue 3apa^,H, nemto upeBpaTHTB bb H enpepuBiioe Bpa- 
m eH ie.

H a ocTpie arojiK a (BOTKHyToa ynutoMB bb KyeoitB iiapa(j)HHa) 
HafliBaioTB MaaeHbKia CTeitaHiiHua itoaiiaieK B cb T pena ropasoH - 
TaabHHMH CHMMeTpaffHO npHKJieeHHUMH MaCTHKOIO tohkhmh cnapaw a 
(BUTHHyTUMH hsb CTeKJiflHHOH Tpyóita, pa3M ameiiHoa na naaabHOMB 
iiaaMeHH) jaHHOK, OKoao 5 cm.; kb KOHpy Kaat^ofl cnapEi npaK phn- 
xeHB nosojiOffeHHhiH aerK ia m apaitB  (H3B óysaHHoa cepApeBHHBi) 
10 mm. bb .niaMeTpii.

IIpaóopB  CTaBHTca TaKB, utoóbj n p a  BpameHiH m apn ita  Iipo- 
XO,HHJIH BO3MO5KHO ÓHH3KO 0TB CTepatHH JieH^eHCICOH ÓaHKH, He 3a- 
fl'bBaa e ro , ho 3apaataacb  iipocitaKHBaioiĘHHH otb Hero acKopKaMa. 
Bb  HopMaabHUXB ycaoBiaxB Hania BepTymKa, cflfcaaBB HicKoabKO 
noBopoTOBB bb Ty a  .apyryio CTopoHy, ocTaHaBaHBaeTca bb oiipe- 
^'ŁaeHHOMB uojioaceHia, BC-rtACTBie B3aaMOfll3HCTBiH Meatfly 3apa.ua- 
mh 6y3HHHbixB mapaitoBB a  daHKH. Cb ioHH3au,ieio OKpyataiomaro 
B03Ayxa mapHKH pa3paatai0Tca; n p a  stomb M aaifim ee nepaBeHCTBO 
yóuBaH ia 3apa^0BB mapnitOBB HeH3Ó4atH0 HapyiiiaeTB caMMeTpiio 
uojia a  bbibo^ htb ae rn o  no^BaatHyio BepTyniKy hsb paBHOBicifl: 
OTCio^a uepBbia tohhckb BpameHiio, npoAoaataiomeM yca 3aThMB He

3apff.ua


npepuBHo c i  t 4 m i  óojn>meK) CKopoeTBio, i t o  cujiBHise ioHH3apia 
OKpyacuiomaro BO3^;yxa.

4. E cjih b i  onH caB H iixi o n iiT a x i s a p a l i  JiefifleHCKOH óaiiKH 
nocTOHHem hjih .hiiiib oaeH i Me^,xeHHO yÓHBaeTi (ero  nojmepaiH- 
BaioTi HeóojiBmoio ajieKTpHaecKOio ManiHHoio), to npo^ojiHCHTejiBHOCTB 
KanaHifl MaaTHHica hjih CKopocTB B paipenia BepTyniKH cayacaT i — b i  
nepBOMi HpHÓJiHJKeniH—yKa3aTeaeM i Ha CTeneHb ioHH3au,iH oitpy- 
iKaiomaro BO3,nyxa.

CnO., 1904. ____ ___________ __

142 I \  9 . Pummeprj.

C e r H e p o B O  b o j i o c o

p .  p .  j^ H T T E P A

UpoÓHpKa A  ($Hr. 1) 3aKpnBaeTca npoóaoio , a p e 3 i  KOTopyro 
lipOKO^HTl flBfc CTeKJIHHHHX'B TpyÓOTKH B  H C, COTHyTBIXl Ha TpH 

aacTH no TpeM i B3HHMHO uepneH^HicyjiapHHMi 
HanpaBJieHiaMi; H apyatim e kohiibi T pyóoaeic i 
c jiem a  oTTanyTBi; Ha ^no  upoSapitH  HacBina- 
ho HeMHoro flpoón (w), htoóh bccb n p n ó o p i, 
HJiaBaa b i  boaIj, coxpaHajirB OTirfcenoe hojio- 
aceaie. J(.ia npHBe^eHia np n ó o p a  b i  ^ificT B ie, 
b i  npoÓHpity HajinBHiOTi HeMHoro 3*Hpa («), 
3aKpnBaiOTi npoóicoio h norpyacaioT i ee bt> 
m yóoK ifi c o c y n i  K  c i  Tenjioio bo^oio (okojio 
40° LI,.); a® npi CKOpo 3aKHuaeTi h n a p u  ero , 
BHXOXH H 3l OTOI’HyTBIXl KOHpOBl TpyÓOHeiCl 
B  h C, npHBOflHTi njiaBaiomyio upoSapicy b i  
ÓHCTpoe BpameHie. B upuB aiom ieca  h s i  Tpyóo- 
aeK i n a p u  3$npa moikho 3ance>iB h Tor.ua Bpa­
meHie npoónpKH ó y ^ e T i bh^ho h3Ahjih.

OnHcaHHBiił n p n ó o p i 0’ieiiB Jierico h3totobhtb caMOMy; o iiu t i 
c i  hhm i He tojbko ,neMOHCTpHpyeTi ^iHCTBie HCTeitaiomHxi na- 
p o B i (a cjitflOBaTejiBHO h ra3O B i) Ha ctIiiikh T p y ó o rn , ho npe#- 
CTaBnaeTi Taninę noyuHTeiiBHUH upHMfepi ripeBpameHia Teiuia b i  
MexaHHaecKyio 3Hepriio.

MocKBa, 1905.

Tor.ua

