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ycirfexii auycTHKH 3a nocjrfeflHia ^eoaT t j i iT t
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U s t  Bcix'h oóaacTen <j>h3hkh 3a nocjit^nee AecaTH.rfc'rie any- 
CTHKa MeHbe Apyrnxi. upnBJieKajia Kb ceÓfc BBHMaHie Hsc.TliAOBHTe- 
JieS, HO BCe-JKe HHCJI0 OpHI'HHajIbHbIXb paÓOTb, I10HBHBniHXCH 3a 
3TO BpeMH, ^OBOJibHO BeJiHKO; TaKTj Bb Forischritte der Physik 
oi"b 1893 no 1903 ro ^b  pe^epnpoBaHO 353 p a n o ra  no ansiriecKOH 
aKycTHKt (He cw rraa pafioTb no <PH3iojiorH'iecHOH anycTHirk). Ca'Ł- 
MTb 0Ó30pb BCi&Mb 3THMb paÓOTaMb, IipOCJltAHTb BCt pa3BiiT£Ue- 
Hin, no KOTopMWb n^yTb H3ĆatAOBa'rejiH, KOHenHo, He iipeACTHBJifreT- 
CH BO3MOHtHHMb, a HOTOMy Mbl orpaHHHHMCH TOJIbKO TljMH HSCJlt- 
AOBaHiHMH2), KOTOpblH 3a 3TO BpCMH UpHBeJlH Kb ÓOJlte H4H MeHiJC 
3aK0HneHnbiMB pesynbTaTaM-b. Bb Haniem. oósopfe mh orpannanM ca 
®H3HHecKoio aKycTHKOio, ocTaBJiaa Bb CTopoH-fe 4>H3iojiorHqecKyio 
aicycTHKy (BocnpiHTie 3ByKa yxoMb, MexaHH3Mb ae.ioBf.aecKaro ro- 
jioca n t . a.), a Taicate yeoBepmeHCTBOBaHia Bb TexHH>iecKHXb any- 
CTnnecKHXb npHÓopaxb (TejieaiOHt, moHorpafct, My3biKajibHbixb hh- 
CTpyMeHTaxb). ^Jia óoiibmaro y^oficTBa mh MoateMb pa36nTb 3a- 
Aann 4>H3HuecKo2 aKycTHKH Ha cjrfeAyromia rpyiiuw:

*) Il3T> jreK n iii „CoBpeMOHiibiH sawann <j>n3nKii”, 'iHTaHHun. aBTopoMb Bb 
HMnepaTopcKosfb Mockobckomt, ymiBepcnTeTt Bb 1903 ro^y.

2) Bb HacTonmeMb oOaopt ccujikh na hctomhhkii oiiymrHbi n yaasaHb .mmi, 
ro jb  onyfijiHKOiiaHiii pafinra: imTepecyiomiecH opnriiiiaJitiibiiiH paOoiajm uciko 
Mory Tb HaiiTH HeoOxojnMUji yKa3ania Bb F o r is c h r it te  d e r  r t iy s i lc .
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1) MCTOBHHKH BHCOKHXB 3ByK0BB,
2) SByKOBaa B oraa bb  BO3Ayxfc,
3) ^BHHteHie 3Byica bb rasaxB,
4) 4 0CnePCia  3ByKOBbIXB BOAHB,
5) CoÓCTBeHHHH KOJieóaHiH y n p y rn x B  chctcmb,
6) Pa3HHH H3CJrŁ,a;oBaHiH no aKycTHKt.
T e n e p t  oCpaTHMea kt> pascMOTpiHuo AOCTHi’HyThixB pe3yab- 

TaTOBB no rpynnaM B.
1. HcmoHwuttu ewcoituan aeyKoez u  onpednjieuia  m icjia  u x z  KOJie- 

6aniu. B b  1897 roA y IIlTyMn*B h M eaepB CA^-naan HHTepecHoe 
HafijnofleHie, kto mctoab cyÓBeKTHBHaro onpeA taeH ia bhcoth  T ixB  
3ByKOBB, KOTopua aeacaTB y  npeA ^aa cahihhmocth h E un ie  e ro  
( n >  15000 KoaefiaHin bb  ceKyHAy), mohcctb bccth kb oueHh 3Ha- 
aHTeabHHMB norphniHOCTflMB. 9 to HaóaiOAeHie ja a o  tohhokb kbkb 
KB yCTpofiCTBy HOBHXB IipHÓOpOBB AAH BHCOKHXh 3ByKOBB, TBKB H 
kb BbipaCoTitli MeTOflOBB onpeA taeH in nn caa  hxb KoaeóaHifi. H3B 
B ctxB  cnocoóoBB (HenocpcACTBeHHOH 3aiiHcn, <j>oTorpa$HpoBaHia, ap o - 
ataHia HCTonHHKa h t . a .) cbmhmb yAOÓHHMB h iiphpoahhmb 0Ka3aaca 
HBBfccTHbifi MeTOAB (fiwiypt K yH dm au. P . KeHHrB (1899)
HOCTpOHJIB cepiio KaMepTOHOBB, H3B KOTOpHSB CaMHH MaaHH Aa 
bhhb bb  TpyÓKt (bb BO3Ayxt n p n  20°U,) iibiJibHbia ® n ry p u  cb pa3- 
CTOBHieMB bb  1-96 mm. MeacAy y3aaMH, kto npn  ckopocth 3ByKa 
bb  342‘6 m/sec. cooTBliTCTByeTB 90000 noaHHMB hah 180000 npo- 
cthmb KoaeóaHiaMB bb  ceKyHAy. 9AeabMaHB (1900 r.) nocTponaB 
BO3AymHHfi CBHCTOKB (T3KB H33HB3CMHS „CBHCTOKB TazbTOHa11) 
bb  4>opMfe MaaeHbKaro napoBO3Haro CBncTKa, y  KOToparo BHyTpeH- 
Hifi oÓBeMB KoanaaKa MoatHo H3MiHHTb nopmHeMB, h HameaB, kto 
n p a  AOCTaioaHO M aauxB 0ÓBeMaxB bo3mohcho eipe noaynaT b nbiab- 
B ua ® nrypu  cb pa3CTOBHieMB bb 2 mm MeacAy y3aaMH, t . e. ,uo- 
ayaaTb 3ByKH, hhcao noaHbixB K oaeóatuii kotopuxb 85000, a nncao 
iipocTHXB 170000 bb  ceKyHAy. KaKB hctohhhkb bhcokhxb 3By- 
kobb cbhctokb 9AeabMaHa 3acayatHBaeTB npeAnouTeHia nepeAB 
KaMepTOHaMH KeHHia, TaKB naitB, AaBaa 3Bvkb npnóaH3HTeabHO 
OAHHaKOBOfi CHAH CB KaMepTOHOMB, OHB SByHHTB . HenpephIBHO H 
bb  HeMB aerKO bb  3HanHTeabHHXB npeA'fcaaxB (Haup. otb 170000 
AO 15000 npocThixB KoaeóaHifi) MfcHHTb B u c o ry  3ByKa 1).

*) TaKHUi. oOpaaoMb KaKB TpyOw, TaKB h KasiepTOHhi uo;jiioj;iioti. nam, uo- 
jtynaTŁ bc® aRycrauecicia KoaeCauia, na’inuaa otb t4xb, KOiopua aeacaTB na bub- 
h©mb n p ea ta ł cjihucrmocth, h KOHaaa rliMii, ROTopua aeacaTB SHaaHTeaŁHO aaabuie
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9 to HOBoe ycoBepraeHCTBOBaHie hcto^hhkobb 3Byrca hosbo- 
aaeTb HaMb Bocuoab3OBaTbca B03AymHUMH BOjmaMH, p.iaHa koto- 
pux'b MeHbine opHoro peHTHMeTpa, He TOjibKo ajih fiojrfee y^oSaofl 
AeMOHCTpapia ^a®<tpaKpiH bojiht., ho, hto ropaaflo BaatHie, a  ^ ih 
HscjiliAOBaHiH cBoiicTBb rasoBb a p a  T a m i  6ucTpbixb KOJie6aaiaxb: 
ecjiH a  thkhktj KopoTKaxb bojihł B03flyxb npa aTuocłepnoM b 
,a,aBJieHiH eipe apeflCTaBjiHeTb coGoio HenpepHBHyio cpe,a;y, Tanb 
aaKb CBoGoflHHH nyTb ero  Moaenyjib n e n ie  o^hoh flecHTHTHCHHHofi 
£ ojih 3TBXb bojihi, to Bce-Tana Bonpocb o6b OTJiaaia cnopocTa 3Taxb 
BOJiHb a  axb 3aTyxaHia bi> ra3axb OTb eooTBiTCTByiOHiHXb Beaa- 
aHHb AJia pt^KHX,b KoaeGaHia ocTaeTca OTKpHTHMb a  oTBiTb Ha 
Hero Moaceib 11 ^ojiateHb ^aTb tojibko Heaocpe^CTBeHHHa ouuTb.

2. 3uyK0<iaH eojina on eoadytem; en (fiopua, cujia u daejionie. Zlpajio- 
aceHie *OTorpa®ia kł 3aaacHBaHiio 3ByKOBHXb KOJieGamfi flaao bos- 
MoiKHOCTb ii>H3iojiory TapTMaHy cb 3aMi>iaTejibHoio OTneTjiaBOCTbio 
peracTpapoBaTb Tania cjiojkhhh <i>opMH bojihh, nanb T i, KOTopua 
BiTCTByiOTb 3nyKaMb aeaoBiaecK aro rojioca. IlepenoHKa M. (o>ar. 1) 
Tanb HashiBaeiiaro „BaCipa-

C

1.

UioHHaro M aHOM erpa, bhth- 
Oaacb uoflb BJiiaHieMb boji- 
hu Bb 'ry  a a a  ,a,pyryio cto- 
poHy, 3,BaraeTb BepxHioio 
aacTb oaeHb MajieHbnaro a  
Jiernaro  3epnaabpa S , H a s a ia  
KOHeu,b KOToparo ynp iiu ieH b 
HenoABHHtHo Ha no^,CTaBni 
A .  I l y a e n b  C B iT a , H f ly ip ia  
OTb r o p a 3 O H T a a b H o a  i p e a a

F F  ap esb  aHH3y L , OTpaataeTca OTb 3epnajibpa £  a  ^aeT b  p iii-  
cT B B T eab H o e  H 3 o 6 p a » e H ie  ro p a 3 O H T ajn > H o a  i p e j i a  F F  Ha BepTanajib- 
HOMb n p o p i3 i ,  cflfcjiaHHOMb Bb CTiHKi pajiHHApa CC\ B H y ip a  p a -  

jiHH^pa CC  BpaajaeTCH GapaGaHb, oÓTHHyTua cBiToayBCTBHTeab- 
hoio naeHKOio. l i p a  flpo®aHia nepenoH na M  OTpaateHHufi a y aen b  
cB iT a ,a,BHJKeTCH BBepxb a  BHH3b a  3anacHBaeTb cboh c a i^ b  Ha 
ajieHRi: n y a e n b  CBiTa aepTBTb npaByio jihhho, ToaipaHa noTopofi 
MeHbme (H  mm, n p a  aM naaT yfli Bb H icKoabno MaaaaMeTpoBb. IIo- 
n u r n a  upaM iHaTb flaH HaóaiofleHiH nporafiaH ia nepenoHKa, K an t mb-

Buciuaro iipejiija cjhiiihmocth; uncja 8thxb KoaeCaHiii othocatch aaKb 1:6000 a 
oGHHMałOTb COOOKI 12 OKiaBb.
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KpocKoitB, Taich h HB.ieHiH HHTep® epeHpiH CBtTa (Webster 1898), ko- 
Topua mojkho TaKace perncTpHpoBaTb ®OTorpa<tHiiecKHM’b nyTeMb, 
He n a ra  boraniefi uyBCTBHTejibHOCTH, ntMb yKasaHHhifi 3epKajibHbifi 
cnocoób, h B^oóaBOKi. MeHte y^oÓHbi, aliMb aTOTb nocjrbnHiH.

Pancb (1893) upenaontnab cnocofib Heuoepea,CTBeHHo naójno- 
AaTb cjKHManie h pasplsacenie BO3nyxa b 6xh3h oTpaataroipefi ct!jh- 
kh. Cb Łttj, HnyipiS o Ti, 9JieKTpHiiecKaro ®onapa, nanaeTb Ha naac- 
THHKy .7, pe®paKTOMeTpa JKaMeHa (®hi\  2), paanliaaeTca Ha n»a na- 
paaaeabHuxb nyaKa, KOTopue upa HOMOipa BTopon naacTHititn pe®- 
paKTOMeTpa J 2 coe^HHaioTCH bt> pa^b HHTep®epeitn;ionHUXb no- 

Jtocb, nepneHA0KyJiflpHbixb me
r a  H,HJIHHApa CC, BHyTpH KO- 
Toparo flBHHceTca CBtToayB- 
CTBHTeJibHaa uaeHKa. HitTep®e- 
pupyioipie nyran  pa3n'baeHu 
npyrb OTb Apyra óoranioio Me- 
TaaratecKOio ctIjhkoio (PW , na 
KOTOpyiO Cb Ô HOH CTOpOHU 
H3b pyuopa E  na^aeTb nscat- 
nyeMaa 3ByK0Baa Boraa: bójih- 
3H 8TOH HenOflBHJKHOH CTJ&HKH, 
0Tb ltoTopofl 3ByKb OTpaataeT- 
ch, o6pa3yK>TCH CToaiia boji- 
hu , h B03^yxb TyTb to cry- 
maeTCH, to paspliJKaeTCH; Bca-

i;oe nsMlłneme iijiothocth B03nyxa cna3biBaeTCH Bb H3M'feHeHin no- 
i;a3aTejiH upejiOMJieiiia ero, t . e. Bb ckopocth ranateHia Bb HeMb 
CBtTOBofi bojihh, ÓJiaronapa ueiiy HHTepoepeHpioHHHH uojiocu Bb 
peibpaitTOMeTp^ nepeMl>ui,aioTcn nepueH^HKyjiapno CBoeiiy nanpaB- 
aeHiio, t . e. napaaaeabHO m era unraH/ipa C C  a  oTMtuaroTb CBoe 
cwhmeHie Bb BH^li pana napajuteJibHuxb KpHBbixb Ha nBHatymefi- 
est CBhTouyBCTBHTeabHOH naemrfe.

MeTO^b TepMaHa HMteTb to npeHMytpecTBO nepe^b MeTonoMb 
Panca, hto ottb ropa3.no fiojtlse nyBCTBHTeaeHb (naeTb Soabmia aM- 
iuiHTynw KpnBHXb'i, a caMbia KpnBua BunepneHU tohkhmł cbIito- 
BHMb nyuKOMb, h no3BoaaeTb HafiaronaTb bcŁ neTara, Torna itaKb 
Bb cnocoófc Panca KpnBua uepTHTca Hept3ico orpaHHHeHHMH hh- 
Tep®epeHpioHHHMH noaocaMH. Ileo6xonnMUMb TpeóoBaHieMb Bb 
cnocoófe TepMaHa HBaaeTca ycaoBie, htoóu coóeTBeHHufi TOHb 
MeMÓpaHH aesaab  sHaraTeabHO sunie TOHa H3catnyeM0H bojihh,

ropa3.no
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tbke KaKE ToabKO be 3TOMT. c a y a a i  nporaÓ E MeMÓpaHH fiy^eTE be 
EaaK^HS MOMCHTE COOTBtTCTBOBaTb flaBJieHilO BOJIHH, H 3TOliy TpeSo- 
BaHiio OKa3HBaeTca Jieriso yaoBaeTBopHTb Ha npaKTHKi ajm ca 
M im , bhcokhxe perHCTpoBt aeao B tu ecK aro  ro ao ca . ^ jih 3ByKOBE 
eipe ó o a te  bhcokhxe chocoóe TepMana HenpaaoatHME—^ a a  hhxe 
npH^eTCH noabSOBaTbca choco6ome P a n c a , KOTopufi npHHH,aniaab- 
ho nparoaeH E  .ąaa 3ByKOBE aioóofl bhcotu; noab3yacb h m i, mu 
aerKO MoateME onpeA^anTb be aócoaiOTHoa Mipfc a ianaaT y^y  Koae- 
ÓaHifi .najse HecauniHofi yxouE  BoaHH, e c a a  3HaeME ouTaaecKifl no- 
itaaaTeab npeaow aeH ia BO3Ayxa, .naany nyuKa CBliTa, Ha KOTopyro 
AkacTByeTE 3ByKOBaa Boana, a  BeaaoaHy cw tipeH ia HHTep<tepeH- 
B,iOHHMXE noaocE .

B e  Bonpocił oóe aócoaiOTHOME asMfcpeHia c n a u  3Byaa 3a ac- 
TeKmee f le c a ra a to ie  6h .ie  c a ta a iiE  cymecTBeHHua n iarE  Bnepe^E. 
JIop^E P eaeS  (1902) noKa3aaE TeopeTaaecK a, a B , f l .  A a b T Ó e p rE  

(1903) yStAHJica HenocpeACTBeHHHME onuTOME, hto 3ByK0Bua Boa- 
hh, n a a a a  Ha OTpaataiomyio hxe CTlunsy, upoa3Bo^aTE Ha 3Ty 
nocai^H ioio, aeynoeoe daejienie, p , KOTopoe coBepnieHHO aH aaoraano  
CBtTOBOMy flaBaeHiio a  Tamne 3aBacaTE ote KoaaaecTBa anep- 
r ia  E , na^aiom ea be  TeueHie 1 sec. Ha 1 qcni OTpajKaromea noBepx- 
hocth a  ote CKopocTH pacnpocTpaH eH ia u 9thxe BoaHE be  oapyiKaio- 
mefi cpeAfc:

9 to .nanaenie p  ne 3aBacaTE ote 4>opMw Boaiibi. AabTÓepn. 
p a cn o aa raaE  cboH ohhte TaitaiiE oópasoME: BoaHH ote Konna 
ityHATOBoa T pydita, lieiipepuB no BO3Óyas,aaeMOH ^BaraTeaeM E, na- 
a a a a  na OTpaa:aioinyio ciliHKy, pa3M ipH  KOTopofi 6 u a a  neaaKB no 
cpaBHeHiio ce aaaHOio na^aiom ea na  Hee BoaHia. Be  cpeflHHt ct4 h- 
kh 6 u a o  cfliaaHO K pyraoe OTBepcTie, be  KOTopoe cboÓoaho, He 
Kacaacb KpaeBE, ho ce oneHb HeóoabiaaME Koabu,eBHME 3a3opoME 
B xo^aaE nopmeHb, npaifp tnaeH H H a ke K o p o n u cay  KpyTaabHHXE B t-  
cobe. KaKE ToabKO Ha CThHKy HaaaHaaE aaaaT b  3By«E, BoaHH 
nanaH aaa ^aBHTb Ha CTtHKy a  Ha nopmeHb, O Tiero 3tote liocat^,- 
Hia jBHi aacH be  HanpaBaeHia uaflaiom aro Ha Hero 3ByKa, 3aKpy- 
HHBaa npoBOaoKy KpyTaaŁHHXE b^ cobe. HAMfcpaa y ro aE  3a«py- 
HHBaHia, aerKO 6 n a o  onpeA taaT b  BeaaHHHy 3ByKOBoro ^aBaeflia, a 
0TCK>,n,a a  KoafaoecTBo na.naioineH be  ceKyH^y aH epria; OKasaaocŁ,
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hto npa HenpepuBHOMb SByaaHia icyHaTOBoS :TpyÓKH, flaiomeft 
3ByKi>, no caab  HecTepnaMHa a m  aeaoBtaeeK aro yxa, Bce Koaaae- 
ctbo aHeprin, aaayaaeM oa kohb,ómt> TpyÓKH Bb ®opM’fe 3By.KOBbixb 
BoaHb, He óojrfee 0‘02 aomaaHHoa caahi, a 3ByKOBoe aaBaeHie, 
npoH3Boa,HMoe Ha CTtHKy, Haaoaamyroca Ha 50 cm. OTb KOHH,a Tpyó- 
kh, e,a,Ba aocTaraeTb 0 ‘0002 mm. pryTHaro CToaóa, t . e. MeHbine 
0 ‘2 MHaaioHHUXb ao aea  aTMOC<i«epw.

O upe^baeuie aScoaioTHoa caahi sByna npa iiomouih 3ByK0B0- 
ro ftaBaeflia npawhHHMO ToabKo ,n,aa oaenb caabHHKb suyKOBb, 
Taicb KaK'b cayuauim a pasHHąn ^aBaeflifi uo oCrli ctopohu oTpa- 
HcaroipeS ctIjhkh, oóycaoBaeHHua Hea3()liiKHhiMH tokhmb BO3ay- 
xa Bb KOMHarŁ, Jieruo ^ocTnraioTb T tx b  BeaaaaHb, K oropua 
HMlłioTb 3ByK0Boe naBaeuie upa eaaCbixb 3Byitaxb. 9 tot 'b MeTO^b 
SByKOBoro flaBaeHia, reopia KOToparo BiioaHłi BupafioTaHa, catob 
He oóaaAaa óoabinoa ayBCTBHTeabHOCTbio, MoaceTb o^nano no- 
cayatHTb cb aoab3oio ^aa  iipoBlipKH a6coaiOTHbixb noKa3aHiii 
„aacK aPeaca" ‘), Teopia KOToparo 6waa aaHa KeHaroMb (1891) aanib 
Bb nepBOMb npaOaaateHia, a noiiuTita 9KCuepaMeHTaabHO npoBli- 
paTb ee ó u aa  cfliiaaHa ^B eabm ayepcb-^epa (1891) ToabKo aaa  
atacTB ia CTapioHapnaro (He Koaeóaiom,aroca) BosayniHaro noToita; 
BOTb noaeMy ancKOMb Peaea, npaóopoMb yaoOHbiMb aaa  H3M'hpe- 
uifi, a» aacToainaro BpeMeHii noab3OBaaaeb ToabKo aaa  onpealł- 
aeHia OTHOCHTeabHOH c a a u  3ByKa.

Kaitb nonhiTKy oÓHapyataTb ABHHteHie BO3ayxa Bb iiyaHOCTa 
CToaaea BoaHH cafcayeTb OTMiTHTb npieMb ^aB aca (1900), koto- 
phia BocnoEb3OBaaca oaeHb MaaeHhKHMb aiieMOMeipoMb, nocTpoen- 
HUMb no oópa3u,y aHeMOMeipa PoóaHCOHa, ynoTpeóaaeM aro MeTeo- 
p o ao rau a  3,aa H3M'hpeHia ckopocth BtTpa; Bb Kanon Mtpfi cootbIit- 
CTByroTb noKa3aHia aHeMOMeTpa ^SB^ca hcthhoh cpeaHefi citopo- 
ctb Koae6aHia BO3ayniHiJXb uacTapb ocTaeTca He BbiacHenuMb, a 
bo BCHKOMb c a y u a t 3totb cnocofib He Taitb uyBCTBHTeaeHb a  hc 
TaKb yaoóeHb, KaKb aacKb Peaea.

I Iomhmo aaBaeuia Ha OTpaataroiĘia crfcHKH, 3ByKOBua bobku 
npoH3BoaaTb TaKHte MeaaHauecKia a^HCTBia Ha cooTBlsTCTByioinie

*) B t 1876 roay Pejieii uoKaaaai u o  aaoKb, jiorymiii BpamaTŁCa oitoao 
CBoero aiaMmpa h nociaitjieiiŁiił Tani>, hto ero mockoctł cocTaBoeib HófeKOTopwii 
yro.rt cł mockoctbio 3ByK0B0fl bojihłi, iiaymeii mhmo Hero, HCDHTŁioaeTb Bpame- 
nie a  CTpeMaTCH craib napaaaeatHo ujockocth bojihłi.
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HMb pe3OHaTopH, Bpaipan h jB H raa nxb ; 3th HBaeHia Ón jh  H 3 c a b -  
jOBaHH mhor) (1 8 9 7 ) ,  h 3aK0HBi jb ic T B ia  3ByKOBuxi> BoaHb Ha pe- 
3OHaTOpH OKa3ajIHCB, KaKB H Bb CayHab 3ByKOBOrO SaBJieHiH, tojk- 
jeCTBeHHHMH Cb COOTBbTCTBylOlpHMH 33KOHaMH jbfiCTBia 3aeKTpO- 
MarHHTHHXb bojihb Ha aaeKTpnaecKie pe30HaT0pu. 9Ta aH aaoria 
yKaaHBaeTt Ha raySoKyro CBH3b, KOTopaa cym ecTByeTb M e» jy  ko- 
JieóaniHMH cToab pa3JiHHHHMH no nxb  ®H3HaecKOH n p a p o jb .

3 . JleuoKenie aeyKa es eoadyxn u es iaaaxs: cKopocms aeyKa u  eio 
pacnpocmpaHenie. l i p a  tohhomb o n p e jb aeH in  aficoaioTHofi Beanan- 
HH CKOpOCTH 3ByKa HpHXOJHTCH CHHTaTbCH Cb ĘtjIHMb pHJOMb 3a- 
TpyflHeHifi. JKeaaa H3MtpHTh 3Ty citopocTb cb tohhoctbio j o  
+  O 'l m /sec, mh joa®HH onpejbaH T b T eM nepaiypy  BO3jyxa Ha 
BCeMb n p o f i t r t  BO.HHM Cb TOHHOCTBK) JO +  O"1°H- H BJiaffiHOCTb 
e ro  j o  +  1 mm., hto coBepmeHHO HeBO3MoatHO Bb CBOÓojHOMb BO3- 
jy x b  h oaeHb T p y jn o  Bb jjihhhoh Tpyfib; Bb 3THXb jB y x b  cay - 
aax b  oÓHKHOBeHHO nojibsyioTCH ho cnocoS y  PeHbo 3BynoMb hh- 
CToaeTa, KOTopua npejC TaB aaeTb coóoio caojKHyro CMfccb Koaeóa- 
HiS pa3HHXb nepiojO B b: n p n  jBHateHin bojihu Bb BO3jyxb KoaeOa- 
Hia Cb MaaHMH nepiojaw H  óoabiue caaÓbioTb, abMb KoaeóaHia cb 
ÓoabnrHMH nepiojaM H , a noaroM y n p a  6oabm ńxb n p o 6 b ra x b  He 
TOJbKO aM naHTyja, ho h caw aa ®opMa b3pbibhoh bojihh HSMbHaeT- 
ch, u tM b h 3aTpyjHaeTCH o u p e jśaeH ie  MOMCHTa npoxo)KjeHia en 
rpeÓHH. B b c n o c o ó t E bhhkc h K y H jra  o n p e jia a io T b  n e p io jb  hc- 
TOHHHKa 3ByKa, HTO BO3MOIKHO C jtjiaT b  Cb TOHHOCTblO JO OJ- 
HOfi jeCHTHTHCHHHOfi JOJIH, H H3MbpaiOTb JJIHHy COOTBtTCTByiO- 
njefi CToaaefi BoaHbi Bb KopoTKofi TpyÓKt; oiipejfcaHTB TeMnepaTy- 
py  h BJiawHOCTb BO3jyxa Bb 3T0Mb ca y a a b  He upejcT aB aaeT b  3a- 
TpyjHeHia, ho aBaaeTca HeoóxojnMOCTh bbccth nonpaBKy Ha j i a -  
MeTpb Tpyfibi —j a a  npHBejeHiH H3MtpeHHOH ckopocth 3Byna Kb 
CKopocTH e ro  Bb CBOÓojHOMb B O 3jyxh—nonpaBKy, yKa3aHHyio Bnep- 
B ue Kapxro®0OMb h M HoroKparao npoBbpeHHyro na  onbiTaxb Cb 
TpyÓKaMH pa3HHXb jia łieT poB b. C ab jy eT b  3aMi>T0Tb eine, hto 
CKOpOCTb 3ByKa 38BHCHTb OTb ailM H T yjb l BOJIHBI (BlOpTOHb, 1 8 9 3 , 

B ie a b ,  1 8 9 8 — 9 9 ) ,  h Bb cay u ab  B3pHBHHXb bojihb bójih3h hctohhh- 
Ka, r j b  aM naHTyja oaeHb BeaHKa, a ra  cKopocTB paenpocTpaHeHia 
BoaHBi MoateTb óhtb jo  Tpexb pa3b óoabiue nopM aabiion citopo- 
cth pacnpocT paneH ia 3Byna; Tb ajinaH Tyjbi, kotophmh oóhkhobch- 
ho noabsyiOTCa u p a  oiihrraxb n a jb  citopocTbio anyita, nacroabico 
M aau, uto OHb ne cKa3HBaioTca 3aMbi’HHMb oópaaoMb na neaiiuHHb 
OTOH CKOpOCTH.
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OnpeAliaeHia, CAt.iaHHua 3a HCTeKinee ^ecaTM iiT ie pa3HUMH 
Ha6jno,a;aTejiJiMB, j a a a  x aa  citopocTH 3Byna bb cyxoMB B03flyxrŁ upn  
0°H. CJit^yroiĘia BeaHBHHu:

Low (1 8 9 4 )............................. 331/4 m/sec chocoób Kbhhkc.
Bb CBOÓOAH. BO3AyX’Ił. 
cnocoÓB PeHbo. 

n
cnocoSb KBHHKe.

re3exyeT> (1895)............................. 333‘2
Violle et Vantier (1900) . . . 3314 
Tfc ate (nonpaBKa Brilloina) . 331-3 
S tew eus (1902) . . . . . .  331-3

Cofinpaa .naHHHH, nojiyaeuHbia pa3HHMH HaóaioAaTeaaMH, mu 
IipHXO^HMB KB 3aKJIIOUeHilO, HTO BB BO3^yxt IipH 0°I],. 3ByKH Cpefl- 
hhxb peracTpoBB pacnpocTpaH aioTca co CKopocTiio

-u =  331-3 +  o-l m/sec.

OTKpwTHMB ocTaeTca ao H acToam aro BpeMeHH BonpocB o 
BaiaHia nepiofla KOJieÓaHia Ha CKopocTb pacnpocTpaHeHia e ro  bb 
BO3Ayx-fe, BonpocB, KOTopufi hh bb  pa6oTaxB 9HbHHa H IHaÓO (1895), 
hh bb  paóorfe M io.iepa (1903) He HOJiyiHJiB ptnieH ia; stopo pfcnie- 
Hia mu ^oaatHH oatH^aTb otb nsM-fcpeHia CKopocTH bo3mohcho ko- 
pOTKHXB 3ByKOBblXB BOJIHB, JJH OIipeAfeaeHia KOTOpOH H ap 
jĘop<J)B (1900) yKaaaaB H3am;HbiH iteTO^-b, aHajioraaiibifi Me-ro^y 3>h- 
30 flJIH CBfcTa: O'ieHb KOpOTKia B0JJHŁI OTB CBMCTK3 FaJJbTOHa 
npoxo3,aTB Meat^y 4BJtmh 3yóiiaMH Kojieca, na^aiOTB Ha B om yToe 

3epKajio cb So.ibniHMB p a^ iy -
COMB KPHBH3HH H, 
niHCb, coóapaiOTCH BHOBb, npo- 
x o ^ a  Meac^y 3yÓijaMH Toro ace 
KOJieca, h na^aroTB Ha ayBCTBH- 
TeJibHoe nxaMH: [ecjin  mm Haa- 
HeMB .nBnraTb KOJieco AOCTa- 
TOHHO ÓMCTpO, TO 3ByKB, IipO- 
Ó irarom iii otb cbhctkh kb 
naaMeuH,'_B /rptTHTB okojo iio- 
c.ifeAHHro He.npoMeacyTOKB Meac 
jy3y6uaM H , acaMUH3yóen,B,-Ko- 
TOpHH );,3amHTHTB HJiaMH OTB 
3ByKa h no3BOXHTB eMy rop-feTb

ciiokoS ho, Torjra khkb u p a  eiu,e Soibm eS CKopocTH 3ByKB nona- 
flaeTB CHOBa Meacjiy 3yóu,aMH h óy,aeTB ^tficTBOBaTb Ha m iana  
h t . HaOjno^aa CKopocTH Koaeca, upn  KOTopuxB naaM a ro



ycnnxu m y c m m . 9

pH Tt CIIOKOHHO, H 3H8H pa3CTOHHie MOKfly SyÓHHTbIMb KOJieCOMb 
h 3epitajioMb, aerKO BUTHcanTb CKopocTb 3Byita. Hap,nop®b, peito- 
MeH,a;yeTB ouHcaHHhiH cnocoÓŁ anm b, K ant aeMOHCTpaniro npHH- 
HHiia <J>H3o; ,ęo H acToam aro BpeMeHH HH«aKHXb onpeflbaeHifi cko- 
pOCTH 3ByKa 3THMb CHOCOÓOMb CJĘ^JiaHO He ÓbiaO.

IIoJib3yHCb mcto^omb KyHATa, BHTKOBCKifi (1899) noKasaa-b, 
>ito CKopocTb 3Byica 3aBHCHi"b OTb ^aBaeHia B03flyxa: ecan  cko- 
poeTb npn  0° h 1 atm . oóo3Ha’iHTb ape3b e^HHHpy, to noayaaeT- 
ca  cabayrom aa T aóanpa (<Mir. 3):

0° - 7 8 °

1 atm . 1-000 0-844

50 „ 1-021 0-837

n o  „ 1-077 0-913

3-ra paóoTa Bm-KOBCKaro yna3biBaeTŁ Ha to, tto Ta aaeMeHTapHaa 
KHHeTHaecKaa Teopia rasoBb, no KOTopofl CKopocTb 3Byica He aojuk- 
Ha 3aBHebTb 0Tb flaBJieHia ra sa , He,a;oeTaTOHHa # jih óoabinnxb 
.naBJieHift.

CraBeHCb (1902) ho cnocoóy  Kbhhkc onpeflbaH ab CKopocTH 
3ByKa Bb BO3^;yxb npn  pa3HUXb TeM nepaTypaxb, a TaK»e H3Mb- 
p n a b  CKopocTH 3Byica Bb n ap ax b  irfeKOTopbixb ikhakoctch. Bb 
TaÓJiHpb npHBefleHbi TeM nepaTypu, CKopocTH 3Byita h BMHHcaeHH 
oTHoraeHia k CKpHTOH TenaoTM ra s a  npn  nocTOHHHOMb AaBaeHiH 
ab  CKpbiTOH TeiuioTb e ro  npn  uocToaHHOMb oóbeMfc.

t V k
B03^yXb ............................. . 0° 331-3 1-401

n ............................. . 100 386-5 1-399
n ............................. . 950 686-0 1-340

3THaOBMH 94>Hpb . . . . 100 212-6 1-112
MeTHaoBUH cnnpTb . . • n 350-3 1-256
3THJIOBHH CHHpTb . . . • n 272-8 1-134
c b p o y ra e p o ^ b  . . . . • w 223-2 1-234
6eH3oab ............................. 205-0 1-105
xjiopo$opM b . . . . « „ 171-4 1-150
io f l t ......................................... . 185 140-0 1-303.

9
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3 r a  paÓOTa AaeTb naa TepMOKHnaMHKH ra3OBb oaeHb BaaHafi 
pe3yahTaTb, HOKa3UBaa >jto OTHOineHie k  a-'ia BO3nyxa He ecTb Be- 
jiHiHHa HOCTOHHHaa, ltaKB to upaHHMaaocb ao nacToam aro BpeMeHH.

Kt> uacjiy 3a,a;a»rb, naa piiuenisi KOTopuxb coBpeMeHHHa cpefl- 
ctbb H3MkpeHia em,e HeflOCTaTOHHij, npHHaAaeatHTb h sagana o sa- 
kohŁ o6paTHUx'b KBa^paTOBt pa3CTOHHia. HaÓJiro^eHia ^y<i>a (1898— 
1900) 3acTaBXflK»Ti> npeAnojiaraTb, <ito BHCOKie tohh noraoipaiOTca 
Bb BosflyK-k óojiiie, l i m  HH3itie, coraacno cb HaóaroneHiaMH Bioaa 
h BoTbe (1895). Bo BcaKOMb c a y a a t  Koa^oHujeHTb stoto norao- 
m,eHia naa 3ByKOBb cpe^Haro peracTpa oaeHi. Maab, h 3Byi<b u p o ó t- 
raeTb cothh MeTpoBb óe3b sasrkTHaro noraom enia; Ha^o Offin^aTh, 
kto HaóaiofleHia cb bo3mojkho kopotkhmh BoaiiaMH ;ianyTb 6oa'fee 
pt3Kia OTCTynaeBia 0Tb 3aK0Ha BBa^paTOBb pa3CToaHin.

IlepeAb coBpeMeHHOio aitycraKOio OTKpHBaeTca raapoKoe noae 
npflaoiKeHia MeTo^oBb, kotophmh noab3yioTca naa anycTHuecKaro 
H scatjoB aaia  BO3xyxa, Kb M3eaiiflOBaHiio ,a,pyrHXb rasoBb h napoBb: 
3A'bcb HaMtaaeTca nyTb, no KOTopoMy mh MomeMb ÓJinace nonofiTH 
Kb pisnieHiio H'feKOTopuxb BonpoeoBb KHHeTnaecKofi Teopin rasoBb.

(OKOHiaHie cabayeTb).

MexaHH3Mi> bojibtoboh f ly rn ,

p .  / t .  p M O B A

o x >

1. BoabTOBa Ayra, OTKpuTaa fioafce CTa a l/rb  TOMy Hana^b, 
Aoaro ocTaBaaacb aninb npe^MeTOMb ynHBaeHia n.ia y ’ienhixb; Bb 
nocaił^Hia flBa^yaTb n as  Tpn^paTb aiiTb ohh óhiaa H3yaeHa Cb 
HpaKTHHeCKOfi CTOpOHU ‘), HO OÓbHCHeHia MeXaHH3Ma BOabTOBOH )iy- 
rn  He óbiao; 3TOMy Henero yAHBaaTbca, TaKb itaKb 3,0 CHXb nopb

0 Cu. oOł 8tomi> ct. A. A. 3flxeHBaataa „BojiŁTOBa ay ra“. ęp«w. OStnp. t. 
3 (1902) anp. 149.
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bb y ie m a  bb 3aeKTpa>iecTBb He óujio pyKOBOAaiu,ea HAea; ho Te- 
nepb, Kor^a Tanaa HAea bb BHA'b aaeKTpoHHoa ranoTe3H Hafi^eHa, 
ecTecTBeHHO óuao at^aTb a  oSbacHema MexaHH3Ma boabtoboh Ay- 
1’B, OflHOrO H3B 3aMbaaTeabHbfiniHXB 3aeKTpHHeCKHX'b HBJieHifi; H 
AbBCTBBTeabHO, IIOHTH OAHOBpeMeHHO / l '1'- TOMCOHB, B. 0 .  MhT- 
KeBHHB, IIlTapKB H AP- *) IipeflJIOHtHJIH TOIK^eCTBeilHblH 00'bHCHeHia, 
cymnocTb kohxb cboahtch kb TOMy, oto BOJibTOBa Ayra ecTb ny- 
neKB KaTO^HHXB ayaefl, a  cabA. aBaeHie, npoacxoAHUi;ee bb Boab- 
tobo3  Ayrb, HaabMB He OTaaaaeTca otb Toro, KOTopoe npoacxo- 
AHTB BB KpyKCOBCKOH TpyÓKb.

2. CpaBHHBaa BoabTOBy Ayry cb aaeKTpaaecKOio acKpoio, 
HeTpyAHO uoAMbTHTb noaHoe cxoactbo 3thxb AByxB aBaeHifi, KaKb 
ho ycaoBiflMB hxb odpa3OBaHia, TaKB a  uo axB CBoficTBaMB: saeK- 
TpoABi Ha^o iiOAAepatHBaTb upa asBbcTHoa pa3HOCTa noTeHĘiaaoBB 
a pa3CTOHHie MeiKAy saeKTpoAaMH He AoaatHO npeBocxoAHTb a3- 
BbcTHaro npe^baa. OTCiOAa 3aKaK>uaeMB, oto BoahTOBa Ayra ecTb 
bb cymHOCTa He hto HHoe, K3KB aaeKTpaaecKaa HCKpa, a  KTO KHKB 
bb acKpb npoacxoAHTB saeKTpaaecKifi paspa^B, KOTopua Ha3bi- 
BaeTca MCK/ioflMjKB paapndoMG, TaKB a  bb BoabTOBofl Ayrb npoacao- 
AHTb aaeKTpaHecKia pa3paAB, KOTophia mh SyAeMB Ha3UBaTb dyio- 
6613175 pa3pndoM5.

P a3aaaie MeatAy stbmh AByMH paspaAaMa Soabine Koaaae- 
CTBeHHoe, abMB KaaecTBeHHoe: Tor^a krkb npa  BCKpoBOMB pa3pa- 
Ab pasHOCTb noTeHujaaoBB Ha 9aeKTpoAaxB (HCKpoBofi HOTeHąiaab) 
H3MbpaeTca bb cothhxb a  TbicauaxB BoabTOBB, a tokb AOCTaraeTB 
jiamb HbcKoabKaxB MaaaaaMaepoBB, bb AyrosoMB pa3paAb pa3HOCTb 
HOTeHB,iaaoBB aaeKTpoAOBB (AyroBoa uoTeHĘiaaB) ÓŁiBaeTB oKoao 
40 BoabTOBB, a tokb —bb HbcKoabKO aianepoBB.

AyroBoa pa3paAB oSbiKHOBeHHO ocymecTBaaiOTB cabAyionjHMB 
oópa3OMB: cocTaBaaiOTB n,bnb Maaaro conpoTHBaeHia, bb KOTopyio 
BicaioaaiOTB caabHufi hctohhhkb tokh (ao 100 volt); kohu,h  3to5 
A’bna coeAHHHioTB cb yraaMa; eeaa  y ra a  c6aa3HTb ao coupaKoe- 
HOBeHia a  thkhmb oópasoMb 3aMKHyTb u,bub, to y ra a  pacaaaaT- 
ea, a eeaa saTbMB hxb pa3BecTH Ha HbKOTopoe pascToaHie (otb 2

0  J. J. Thomson, „C onduction of E le c tr ic ity  througli G ases“, 1903. l i .  M um - 
Keeunt,, „Kb  Bonpocy o MexauH3Mls u. „OCb  ycaoni«xB BoauiiKHOBeHifl n, 
iltypii. pyccK. <X>hs. X hm. Oflm. 1903. J. Stark, ,,Zur K enntn is des L ich tbogens". 
(D rude Au., Bd. 12. 1903).
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,no 10 mm), to OTb ototo toki. He npepBeTca, a Meac;iy yraHMH 
oópa3yeTCH BoabTOBa ay ra .

Y ran, Meatfly kotopumh naxoAHTca BoabTOBa 3,yra, cnabHO 
HarpiiBaioTCH, ho pa3aHano; 'raich Biojib Hameab, bto noao»HTeab- 
Hbiii yrojib (aHO/Pb) HMfceTb TewuiepaTypy 3500° II,., a OTpHpaTeab- 
hhh (KHTOflb) 2700°; caMa a y r a —no H3MiipeHiHMb PocceTTH—HMŚeTb 
eipe O oaie BHCOKyio TeMnepaTypy, hmchho 4800°; ho a y ra  coctohtt. 
H3b ra3OBb h uoTOMy BHfliuiaeTb MeHbine CBliTa, aliMb uepHbie 
y rjia . HapyatHwS bh^ ł yraefl Toate pasaHaeHb: Ha KOHpi aHO ,̂a 
oSpasyeTCH yrayóaeHie, Taub HasuBaeMHH Kpamepn, a KaTOflb 3a- 
ocTpaeTCH.

3. HTaKb Bb BOabTOBOfl flyrli MH HAliseMb pa3pH^b MeJKfly 
pacKajieHHWMu aaeKTpo,a;aMH. Pa3Ci>HHie aaeKTpnaecTBa Cb pacna- 
jieHHaro y ra a  Obuto OTKpbiTO S^HCCOHOMb h Ha3BaHO BnocalsjĘCTBin 
fiejieuieMz 9duccoua\ Tenepb oho oOcToaTeabHO nsyaeHO. BoTb oiiHTb 
OjieMHHra, noita3HBaiomifi HBaeHie 9,a;HCCOHa. Bb KaanabHofl aaMiioa- 
K'li Meaffly bŁtbhmh A  h C  (®Hr. 1) yroabHofl hhth nowfcmaeTCH 
H3OJiHpoBaHHaa MeTaaanaecKaa naacTHHKa 71; ecan Bb aaMHOHKy 
nycTHMb TOKb, itOTopbifi Obi pacKajimib ea yroabHyio HHTb, h no- 

JIOJKHTejIbHblH KOHeiyb A  3T0H HHTH COe^H- 
HHMb cb B  ape3b raabBaHOMeTpb, to n o ca t# - 
Hi0 n0Ka3tJBaeTb ^OBOabHO CHabHHfl TOKb 
( 2 — 4 MHJiJtHaMitepoBb), HanpaBaaron^iflca 
OTb A  Kb G  H B', eCJIH 5Ke B  COe^HHHTb 
Cb C, TO TOKH nOHTH HliTb.

OlIHCaHHHH OHIJTb HOKa3bIBaeTb, KTO 
cb OTpHpaTeabHOH bIjtbh y ra a  OTpHpaTeab- 
Hbie ajieKTpoHM aerKO ot^Iuihiotch h, nepe- 
M imaacb Kb uaacTHHKt B } 3aMHitaiOTb TOKb 
Bb Hamefl ptuH . IIpaBHJibHOCTb TaKoro Toa-

KOBaHia noflTBepjKAaeTca Ti>Mb, hto ecan oTpHpaTeabHyio BiiTBb 
yroabHofi hhth OKpyiKHTb TpyOoiKoio (MeTaaaHuecKoio hjih CTeiraH- 
hoio), iiperpa;K^,aiom,eio CBoOoflHoe nepeirkmeHie ajieitTpoHOBb OTb 
C  Kb B , to TOKb Bb Hainefl iykna npeKpamaeTca.

llTaitb 0aH3b noBepxHOCTH pacKaaeHHaro T ta a  ra3b ioHH3H- 
pyeTca, OTb Hero OT^taaiOTea OTpHii.aTe.iibHue saeKTpoHH; H3Mf.pe- 
Hia H0Ka3aaH, uto 3th aaeKTpoHbi OTaiutaiOTca Bb TaKOMb Koanae- 
CTBi, KOTopoe cooTBiiTCTByeTb oflHOMy aMnepy Ha □  cm. paeKa- 
aeHHofi H0BepxH0CTH, h hto KoanaecTBO HCuycKaeMbtxb aaercTpoHOBb 
oaeHb ObicTpo BO3pocTaeTb cb TennepaTypoio; TaKHMb o0pa3OMb

A
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ripn TeMnepaTypls orpapaTejiEHaro yrjia be bojietoboh Ayrfc pas- 
MhpE HcnycKaHia aaeKTpoHOBE, KoneaHo, cooTBtTCTByeTE óojibme- 
My uacjiy aMnepoBB ce □  cm. HarpisToS noBepxHOCTH.

Śmienie 3^HCCOHa npoHcxo4.HTE He tojii>ko be  paspbateHHOME
IipOCTpaHCTBli, HO, KHKE HOKa3ajIE MHTKeBHUE, H BE BO34yX'fe HTMO- 
eoepHaro .naBneHia. B ote ohhte MHTKCBHaa. Be  KaHaau tojicthxe 
yraefl P  a Q (®Hr. 2) BCTaBnaeTca tohkIh

yrojiE Ct , KOTopHH HanajuiBaeTcsi tokome;
C,, KOHeuE KOToparo noMlsmaeTca 

Ctł coe^HHaeTea 
CE nOJIOJKH- 
OTpHpaTejib-

npoTHBE cepe^HHH yrjia 
upe3E raabBaHOMeipE G hjih 
TeaEHhiME yoeM E P  hjih ce 
heime yraeME Q; be  nepBOME c jiy aa t npe3E 
rajiBBaHOMeTpE n^eTE 3aMiiTHHH toke, bo 
BTOpOME - HHUTOHCHEIH.

4. Ilpo ii^e, HfeME HTTH .ĘaJlBnie, CIipOCHME 
ce6a KaKHME odpasoME aaeKTpoHEi beiaIsjihiot- 
ca H3Eropa>iaro Tfijia? IIpocTlsfiniee oóehchc- 
Hie 3TOMy npopeccy aaeTE aaeKTpoHHaa Teo-
pia, ocHOBamiaa Ha mH0Te3'fe, hto Bcfe Tlsjia coflepataTE óojiBinoe hh- 
CJIO aaeitTpOHOBE, KOTOpBie CE 1’pOMa^HEIMH CKOpOCTHMH ABHatyTCH no 
bcŁme HaupaBJieHiaME; ohh oópa3yioTE co6oro po^E ra3a, aaiuno- 
aeHiiaro BHyTpn Tijia, n npoH3Bo^aTE ^aBJieHie (upn oóbiKHOBeHHOH 
TeMnepaTypls 3,oxoAamee ao 3 0  h 4 0  atm.) Ha HOBepxHOCTE, koto- 
poio orpaiiHaeHO t Łjio; dth 3JieKTpoHbi y^epacHBaioTca be  rpaHH- 
u,axE Tbjia cyMMOio npHTaraTejibHEixE chjie MesK^y iionosKHTejiE- 
HblMH H OTpHpaTeJlEHEIMII 9Jiei!Tp0HaMH, BJli^CTBie Ud O KaKE-Óy^TO 
KE 110BepXH0CTH TtJia IipHJIOHteHBI CHJIhl, HanpaBJieHHEIH BHyTpE He
ro. E cjih TeiuuepaTypa T^Jia noBbiniaeTCH, to KHHeTHaecKaa aHep- 
ria  cop;epatain,Hxea be  hcme ajieKTpoHOBE BO3pocTaeTE n h^koto- 
pbie H3E HHXE IipiOÓplSTaiOTE BO3MOHIHOCTB npeOflOJlfcTB CH-ilhl, CTpe- 
Maiujaca hxe y^epacaTE BHyTpn Tina, n TaKHMB oópa3OMB beixo- 
AHTE BE CBOSoflHOe IipOCTpaHCTBO, KOTOpOe H iOHH3HpyeTCH. IIo- 
HHTHO, ’1TO OAHOBpeMeHHO BHlsniHie 3JieKTpOHN MOryTE BXO^HTE 
be  T ino. E cjih aaeKTpoHEi Haxoa,aTca be  CTanioHapHOME coctoh- 
hIh, to flOJUKHO cymecTBOBaTE cooTHomeHie MejKAy KOHpeHTpapia- 
112 HXE (T. e. HHCaaMH BJieKTpOHOBE BE ItyÓ. CIII.) BHyTpH H BH'IS 
Tfcjia; bto cooTHonienie HeTpyAHO ycTaHOBHTb hse pa3CMOTptHia 
chjie, ltoTopbiME iioflBepateHhi aaeKTpoHU. IlycTE tIsjio orpaHHieHO 
iiHOCKOCTbio uepneHflHKyjiapHOio ke och x ; bo3emcme eipe flBi na-
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pajueabH hni efi imockocth, o^iiy  BHyTpn, Apyryio bh4  Tfcjia; ajien- 
T pa iec itiS  iiOTeHii,iajii> bb TO'iKaxB BHyrpeHHeH imockocth u y c T b = 0 , 
a BB TOBKaXB BHtraHefi IMOCKOCTH HH3OBCMB V. ECJIH o6o3Ha>IHMB 
X  ajieKTpHiecKyro cnjiy, flfcficTByiomyio Ha kuik^ hh  ajieitTpouB, 
H ]> — .HBBJieHie, npOHSBOAHMOe ABH<KyiI],HMHCH OJieKTpOHaMH, TO M01K- 
ho HanncaTb

ta4 n —  KOHueHTpau,ia cbo6oahhxb 3JieKTpoHOBB. TaKB kbkb ajieK- 
TpoBW oópasyiOTB rasB , to hxb ^aBjieHie oupefliaH eT ea 3aK0H0MB 
E ohjih h Ta-JIioccaKa, h noTOMy

p =  pł}0)

p nocTOHHHaa h 0 aócoJnoTHan TeM uepaTypa. H sb 3thxb AByxB 
y p  iii HM’heMB

dn X  7 —  =  dx;H P0 '

oTKy.ua HHTerpnpoBaHieMB HaxoAHMB

ta4 w ( =  fX d x )  ecTb paóoTa, Hyscuaa a m  yAUjiema oahoto 3JieK- 
TpoHa H3B T4na. E cjih a;e hsb T tjia  yAajmeTCH rpaMMO-MoaeKyjia 
BJieKTpOHOBB H COOTBllTCTBeHHyiO paÓOTy 0603HaHHMB ipe3B  Q, TO

w _Q
p =

i'a4 l i  nocTOflHHaa ra 3 O B B (= 2 , ec jia  Q BbipaateHO bb gr-cal.). H/rauB

)l= = ATe-«/«6

Bb eAHHHpy BpeneHH H3B □  cni. uoBepxHocTH TliJia bbixoahtb ae  n 
ameitTpoHOBB, saiM ioaaio in^cH  bb oahomb Kyó. cm., a  nu, ecjin ’ipe3i- 
U Ha30BCMB epeAHIOK) HOpMajIbHyiO KB n0B6pXH0CTH CKOpOCTb 
ajieKTpoHOBB. Bb KHHeTHaecKofl Teopin ra30BB AOKasuBaeTCH, hto 
u =  f/7<0/2mn, i'A'1; m  Macea oahoto aneitTpoHa. T hkhmb oOpanoMB 

n = A 0 7‘ e - ^

oTKy.ua
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TaitL itaicL itaaiHHli ajieKTpoHt, BHXona 031. Ti.ua, yHOCHTL cl co- 
6010 cboh 3apa.HL ®, to nioraocTb Tona, nnymaro hsl npoBOJiOKB, 
HarpiToa ho 6°, SyneTL

j  == ns/== B  Q

r n i  B h Q iiocTOHHHhia, HMiromia ocoómh 3HaaeiuH fljia i:aa<naro 
TiJia.

npOBipKH 3TO0 OOpMyJIH yjObCOHL CHiJia,JIL OIIHThl co c a i-  
HyiOUlHML CHapHHOML. BHyTpH pa3pHHH0fi TpyÓKH noMimajiacb TOH- 
aaa npoBOJioKa A B  (®nr. 3), oitpy-
HceHHaa MeTauiHaccKHML h,hjihh- 
HpoML EH, upeHCTaBJieHHbiML 
bl p a3p i3 i. IIpoBOJioKa A B  Ha- 
rpiBajiacb tokoml h coeflHHa- 
Jiacb cl OTpHpaTejibHbiML no- 
aiocoML ÓaTapen, noaoatHTejib- 
Hblfi IIOJIIOCL KOTOpOH coenH-
hhjich ape3h ayBCTBHTeabHHS raabBaHOMeTpL cl hhjihhhpoml EH.

B l npajiaraeMofi TaÓJiHHKi ripHBeneHH pe3yxbTaTH ouhtobl 
yHJibCOHa; bl nepBOML CTOiÓni noita3aHH aócoJnoTHHa TeMiiepa- 
TypH, ho KOTopHXL HarpiBaaacb npoBoaoKa AB, blbtopom l—HaÓJiio- 
naBinifica tokl, a bl  TpeTbeML —totl ace tokl, BbiaHCJieHHbifi ho 
npeflbiHymcii LopMyjii.

i
0 HaÓJi. BU'l.

1548 15-7 14-9

1681 34-3 33-3
1715 74-6 71-8
1649 152 153
1783 323 318
1818 638 645

1853 1280 1285

5. Tenepb, BO3Bpaiu,aacb kl BOJibTOBOH n y r i,  noKaateML, uto 
cymecTBeHHoe ycaoBie ea BOSHHKHOBeHia aaicnonaeTca bl  toml, 
iito6h  OTpaąaTejibHbifl yroab 6h .il  CHJibHO HarpiTL, pacnajieHL. 
9 to floita3HBaeTca cjrinyiomnML onuTOML MHTiteBHaa.

Ti.ua
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ripnSopb coctohti h s i  AByxi> yr.ieH —ropH3OHTa;ibHaro C 
(a>ar. 4) u BepTHKaabHaro C"; nocaiAHifl yK pinaeH i Ha TeaiatK i S  
npn noMOipa MeTajiJiHHecKHXT> A epataaom  a h 6; oahhi KOHepi p i 
nu coeAHneH'b c i  yraeM i C, flpyroii c i  npyatHHaMH a  h (3. Oh h t i  
nauHHaeTCH c i  toto, tto TeaiatKy <3 nojiHHMaioTi KBepxy T am , 
TTOÓhi BepxHHH AepataaKa a npHKacaaacb k i  npyatHHl; a n htoóh 
Me»Ay ropn3OHTaxbnHMi yraeM i a  hhjkiihmi kohpomi BepTHKajib- 
Haro y ra a  oópa3OBaaacb BOJbTOBa Ayra; Torfla aaeitpoMarHHTi 73, 
BKjiioncHHbiH b i  p i m ,  yAepatHBaeTi TejiisKKy b i  ea BepxHeMi 
noaoateHin. Ecan Tenepb pyónabHHKOMi R  pa3OMKHyTb p iiib , 
to a.ieKTpoMarHHTi pa3MarHHaHBaeTca h TeaiatBa iiajiaeTi; bhh- 
3y npaSopa AepataaKa b KacaeTca npyatHiihi <5 h Ayra B0306- 
HOBJiaeTca M ea^y yraeM i C  (pacKaaeHHHMi) h BepxHero (xoaoA- 
hoio) aaCTbio y raa  C', ecji-u Kamodojm cjiywcitmu pamajieunwii y w M  
C, ho Ayra He bo3o6hobjjhctch ecan KaTOAOMi cayatHTi yroab  C .

Bo BpeMH napeHia TeaitKKH Ayra hccomh'Łhho upeitpaipaeTca 
hÓo b i  3to BpeMH t o k i npepHBaeTca); flyra caMa co6oio, homhmo 

iipHKOCHOBeHia yraefi, bo3o6hob- 
aaeTca Meatpy pacKa.ieHHMMt Ka- 
toaomi h aHOAOMi, A^ate xoaoA- 
HHMl.

9 t o t i  onHTi HMieTi ape3- 
BHHaflHyiO BajKHOCTb flJIH Haci, 
flOKa3HBaa, hto cyipecTBeHHoe 
ycaoBie A-ia B03HHKH0BeHia bojii- 
toboh A yra 3aKJiioaaeTCH b i  bh 
coKofi TeMtiepaTypi KaTOAa. Ecan 
3TO ycaoBie coóaroAeHO, TOBOJibTO 
Ba Ayra oópa3yeTea caMa co6oio.

OShhhhS npieMi a-ih noay-
nem a bojiitoboS A yra—cóaaateHie y ra e a  ao conpHKOCHOBeHia—Hy- 
aceHi BOBce ne Aaa toto, htoóh 3aMKHyTb t o k i, a a-m  HaKaaeHia 
KaTOAnaro y raa ; ecan kotoahhh y roab  pacKaaHTb itaKi-HHÓyAb ana- 
ae, Hanp. b i  ropaa jea  CMiea cBiTHHbHaro ra3a a  itacaopoAa, to

(par. 4.

Ayra Toate caMa 3aataraeTca.
IIpejKAe, KOTAa jy n a a ii ,  pto apaitocHOBeHie y ra e a  cymecTBen- 

Hoe ycaoBie Aaa BO3HHKHOBeHia BoabTOBofi Ayra, óuao  coBepmeH- 
HO HenOHHTHO K3KHMI OÓpaSOMl 1’OpHTl Ayra Cl IiepeMiHHHMH 
TOKaMH, KorAa npn kojkaomi H3M’l>HeHia naiipaBaeHia Tona Ayra co- 
BepmeHHO racH eTi a s a T i in  onaT i caMa eoóoio 3aataraeTca; Te-
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<I>nr. 5.

nepb mm 3to Jierito oóbhchhmb ceÓi: f liao  bb tomb, uto no okoh- 
uaHia nojiynepiofla nepeMiHHaro Tona hmIiiotch Ha aapo ycaOBia, 
iieo6xo,a,HMHsi Aaa BO3OÓHOBJieHiH jiy ra: o6a yrjia pacKajieHbi; a a  kb 
Towy ate Kaio^OMB HBaaeTca Bcer^a yroab , foiBinifi bb iipe^u^y- 
mifi noaynepioAB aHO^OMB a  HOTOMy ocoóenHO caabHO H arpiT ua.

6. Mtbkb ycaoBia BO3HHKHOBeHia ayroBoro pa3pa,a;a T i ate, 
itaKb ycaoBia pa3CiaHia 3apa.ua cb noBepxHOCTH H arpiT aro  npo- 
BOAHHKa: cai^OBaTeabHO dyioeou paaptidz cocmozimz W38 nomona ompu- 
n,ameM>no lapfwiceHHWjn nacmuitp, eM6pacMeaejiiMXS M3c pacKajienuaio 
Kamoda; deuiancb ku anody u  npunocH c c  cofjow 3apndvi, onn oGpaaywrrw 
KoneuKmuguMu ajieKtnpimecKiu mono Memdy ajieumpodaMu dyiu. CnpaBe- 
AjniBOCTb TaKoro npeACTaBJieHia o MexaHH3Mi BoabTOBoa ^ y ra  noA- 
TBepacjaeTea pa^oiiB ohutobb MaTiteBana.

flepBhin oHMTB óujib cfliaaHB cb BOjibTOBOio flyroio iieat^y 
yraeMB h pTyTbio. Koafia K  (®ar. 5), Ha XHi itoTopofi HaaaTa 
pTyTb, 3aKpHTa KayayKOBOio npoÓKOto; ape3B nocai.nHioio npoxo- 
3,arrB: npoBoaoKa a, onycKaroinaaca bb pTyTb h coeflHHeHHaa cb 
oahhmb noarocoMB anHaMOManiHHH, yroab  c, coe^a- c
iieHiibili cb .upyiHMB noarocoMB .nnHaMOManiBHbi, h
Tpyóita b, coeAHHeHiiaa cb paspiataioipaMB naco- 
COMB, IipH IIOMOIHH KOToparo aTMoe(|)epa BB itoaó i 
noAAepacHBaeTca pa3piateHHOio. Meat^y yraeMB a 
pTyTbio o6pa3OBUBaaacb BoabTOBa ay ra . E eaa npa 
btomb p iyT b cayasHTB aHOflOMB, to Ha ea HOBepx- 
hocth y ocuoBaHin .nyra oópasyeTca Bna^HHa, itaitB 
óyflTO a y ra  ahbhtb Ha noBepxnocTb aHo^a; ecaa 

, ate pTyTb cayatBTB KaTO^OMB, to na ea noBepxHO- 
cth y  ocHOBaHia j y r a  oÓpasyeTca ocTpoKOHeanua 
óyropoKB bhcotoio otb 0 5  ao 1 min., itaKB óyfl- 
to >iacTHB,w naTO.ua OTpiJBaroTca a  BTarHBaiOTca 
BB flyry.

Hsb stopo oiiHTa acno bhaho, hto KaTO^Hua aacT apu nepe- 
HoeaTca kb aao^y a  y^apaioTB bb Hero. Y ^apan bb aHO^B, 3th 
aacTHnu aa a  ^e®op.\iapyioTB HOBepxHOCTb ata^aaro aHO.ua (k8kb 
BB TOJIbKO-’lTO OIlHCailHOMB OIIUTt), H.UH JĘOaÓHTB TBepflHH aHO^B 
(Hanp. yroab) a  uu^aaÓaaBaioTB bb hcmb KpaTepB, Ha no^oóie To
ro, itaiiB CTpya necita, BuópacuBaeMaa cb óoabinoio caaoio H3B 
TpyÓoiKH, nona^aa na CTeitao, BU^ajiOannacTB bb hcmb yrayóaciiie.

KaTOfluwa nacTanu, ya,apaa bb aiioflB, cooCipaiOTB en y  cboio

3apa.ua
naTO.ua
aHO.ua
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żKHByio CHJiy h t4 mb c a i i m i  narptBaiOTB ero. 9 thmb oÓBacnaeTea 
iipoHcxo5K,a;eHie CToab bucokoh TeMnepaTypu aHO,a,a.

i. T ojłko-hto oiiHcaHHufi onuTB floitasHBaeTT), hto bojibto- 
Ba Ayra oópasyeTca iiotokomb aacTHĘB, Hanpr.BaeHHUMB otb ica- 
To^a kb aHOJty; ho ohb He pasptm aeTb Boupoca o npnpoA t 9thxb 
UaCTHĘB. Cb 3T0I0 Ę^JblO MhTKCBHTB CAiaajiB Apyrofi OIIUTB.

IIa3OBeMB i  tokb, nuTaromifi BoabTOBy ay ry , e 3apaAB . hhjk- 
Aofi aacT apu, OTpHBaeMofi otb KaTopa, n k  aacao TaKHXB aacTHpB, 
npoxoAamHXB bb OAHy ceKyHAy ape3B nonepeaHoe cimeme pyra . 
T or^a  KOHBeKTHBHHH TOItB BB BOJIbTOBOH f ly r t  M05KH0 IipepCTa- 
BHTb Ca^^yromHMB OÓpaSOMB

(1) i =  ks

eean m 03HaaaeTB Maccy Kaat^oa a a c ra p u  Hamero iiOTOKa h u  — 
ea CKopoeTb, to bb opny cesyn^y  aHo^y cooóipaeTca aHepria

(2) W =  ’/2 kmv^

ecaH ape3B F  Ha3OBeMB CHJiy, cb Koropoio BOJibTOBa Ayra AaBHTB 
Ha HOBepxHOCTb aHO^a, to, npHpaBHHBaa ee KOJiHaecTBy pBHjKeHia, 
TepaeMOMy bb opny ceKyH^y KaTojiHHMH aac ra p an n , KOTopua y^a- 
paiOTB BB aHO^B H 3aTbMB OCTaiOTCH BB IIOKOf., HMteMB

(3)

H3B 3T0XB yp-ifl MH HaxOAHMB

(4)
e _ 2 W i  
m F ł

E cjih óh y^aaocb oupeAtaHTb 3naaeHia u h e/wi, to mh uojiyaHJin 
ÓH BO3MO5KHOCTh Cy^HTb H O IipHpOpt TtXB aaCTHpB, IIOTOKB KO- 
TopuxB oópa3yeTB BOJibTOBy Ayry.

^ a a  H3Mlipenia bcjihhhhb, bxoxhiphxb bb u p an u a  aacTH yp-ifi
(4), ^ tjia jica  catpyiom ifi ouhtb . BojibTOBa ,a,yra uojiyaajiaęb Meawy 
ropH3OHTaabHO paciioJioJKeHiiHMH yrjiHMH C a C" (<SHr. 6), iipu aeiiB 
iiepBufi — noJioJKHTe-ibHhiH y ro ab —óhjib cnafiatenB iipo,nojibHHMB ita- 
HaaoMB (bb 3 mm fliaiueTpa), oópasoBaBiiiHMca iiocjit y^ajicnia <i>h-
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aHO^'b; a ra

THJlil; aliBblK KOHeiJb 3T0r0 JTjlil COeAHHHJlCH pe3HH0B0I0g TpyÓKOIO 
Cb oaeiib 'lyBCTBHTejibHMM-b MaHOMeTpoMi,. ToKb, naTaroipiu jy ry ,  
rtpoxoanab npe3b aMiiepMeTpb A ;
KOiinH yrjiefi, Meac^y kotopmmh 
o6pa3OBHBaaacb BoabTOBa Ayra, 
eOe,a,HHHJlHCb Cb BOabTMCTpOMb V.
IIpoH3Be,n,eHie Tona na pa3HOCTh 
noTeHpiaaoBb kohęobi. y raefi ^a- 
Baao 3Hepriio W . MaHOMeTpb 
onpe^tanab  flaBJieHie BoabTOBon 
Aym; 3A’Łcb ace Ha^o SHarb noa-
nyio CHJiy /*’ cb KOTopoio BOJibTOBa a y ra  ,a,aBHTb u a . 
cnjia noaynaeTca noMHoaceHieMb ^aB iem a Ha naom a^b KpaTepa, 
itOTopyio BbmacaaaH Ha <t>opMyai r-atu AfipTOHb. TaKHMb oópa- 
30Mb fljm v ó u a a  Ha0,a,eHbi BejiHHHHU Meat,a;y l^ . lO 8 a  3.10® cm/sec, 
a .ęjjh e/m —BeaaiHHH Meat^y 0’8.107 a  l^ .lO 7 aa.-Mar. e^,HHau,b. 
3 th nacaa toto a<e uopn^Ka, Kaab nacaa, noayaaeMHH ^an T ix b  
ate BeJIHHHHb H3b OHblTOBb Cb KaTOAHHMH JiyuaMH. . OTCIOfla Mbt 
floaatHbi 3aMi0HHTb, hto 85 eoM m oaou d y m , nann  w es itam odm w m  jiy -  
HaxZj Mociimejm ajieK m pm ecm sa odnu mn> »ce, m . e. o m pm iflm eM M ie  
SMKmpOMA. HtCIfOabKO MeHbmaH CKOpOCTb V Bb BOJIbTOBOfi f ly r t  
CpaBHHTeabHO CO CKOpOCTbIO Bb KpyKCOBCKOfl TpyÓKi OÓbHCHHCTCH 
TliMb, hto Bb uocat^H ea ji/ŁficTByioTb ropa3^o fióabmia aaeKTpane- 
citia cnau , atM b Bb BoabTOBoa a y r t .

8. M3b Bcero asaoateHHaro Hpaxo,ii;HMb Kb 3aKJiK>ueHiio, uto 
MexaHH3Mb BoabTOBofi Ayrn ToatflecTBeHb cb MexanH3M0Mb aaeK- 
TpHaccKaro pa3pa^a Bb itpyitcoBCKoa Tpyfiich. Kaitb Bb stok n o ca t^ - 
HeS npocTpHHCTBO Meac^y gaeitTpo^aMa ioHasapyeTCH Bu^taem eM b 
0TpHpaTeabHHXb aaeitTpoHOBb cb iiaTo^a, TaKb a  Bb BoabTOBofi 
ayrT. npocTpaHCTBO Meat^y yraaMH ioHH3apyeTCH OTpan,aTeabHHMB 
aaeKTpoHaMH, KOTopwe BMflfcaaioTCH cb OTpapaTeabHaro y raa ; Kaitb 
Bb itpyitcoBCKOM TpyÓKił KaTojĘHtie ayna o6pa3yroTca noTOKOMb oTpa- 
uaTeabHhixb aaeKTpoHOBb, OTTaaKBBaeMbixb KaT03,0Mb, TaKb a Boab- 
TOBa flyra oópasyeTca iiotokomb 0Tpau,aTeabHbixb aaeKTpoHOBb, 
OTTaaKHBaeMbixb oTpapaTeabHHMb yraeMb a  iipaTaraBaeMbixb no- 
aoatHTeabHhiMb.

OTMtTHMb oaho pa3aaiie : Bb KpyKCOBCKofi T pyóitt BaeKTpOHbl 
flBHatyTca upaMoaHHefiHO, no HopMaaaMb itb noBepxHOCTa KaTo^a 
a  He3aBHCHMO 0Tb noaoateHiH aHO^a; Bb/BoabTOBoa .nyrfc ohb ;i,bb- 
atyTca no HaupaBaeHiro 0Tb KaTo^a Kb aHO^y. Tanoe paBaauie no
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B c e i t  B ipoH T H O C T H  oó'BHCHJieTCfl t Łmb, tto bb K aTO AH ofi T p yÓ K b  

a j ie i tT p H ie c K o e  n o a e  H ecpaB H eH H O  c a i ib H b e ,  t Łmb baojł bojh>toboh 
A y r n .

E m e  p a3H H u ,a , xoth y a t e  B T O p o c T c n e H u a a , 3 a n jn o a a e T C H  bb c a -  
MOH npH B H H b iOHH3aU,iH: BB  ItpyKCOBCKOfi T p yÓ K b  iOHH3aB,ifl npOHC- 

xoahtb BC JibA C T Bie c m iŁ H a r o  s a p a ł a  naT O .u a , a  bb bojibtoboS n y -  
r b  BC JibflC TB ie CH JibH aro H a r p b B a H ia  K aT O ^a. H o  mu y a t e  3H aeM B , 

bto K aT O flH ue a y n a  B b in b a a iO T c a  H e tojibko cm łho  3ap aa;enH iJM -i. 
KaTOflOMB, HO, K3KB H O K a3ajIB J e H a p ^ B ,  H KaTOJ^OMB, O C Btm eH H BIM B  

y j ib T p a tio j ie T O B H M H  j iy a a M u ;  bb bojii>toboh n y r b  mu B C T p b a a eM B  

T p e T if i  chocoób B u f l i j ie H iH  naTO,a,HUXB J iy a e f i— hmchho B C Jib^C T B ie  

C H JihH aro H a r p b B a H ia  K a T 0 .u a .

P a 3 H H Ija  MGHCfly p a fllO aK T H B H B IM H  0  X M H > ie C K H M H  

n p e B p a m o H ia M H .

p .  fy T E P < t> O P 4 A  *)

—<*>

C o  B peM eH H  o T K p u T ia  o a c c a  T b a B , khkb p a ^ i f i ,  y p a H B  h T o 

p i l i ,  H e n p e p u B H O  H e n y c K a r o ip a s B  o c o ó u e  J iy a a ,  H a y K a  ctohtb n e -  

p e ^ l»  AByM H BaJKHUMH BOHpOCaMH 0  IipOHCXO5K^eHiH H3Jiy>iaeM OH  

a H e p r in  ii o  M exaH H 3M b  3 T o r o  H B a eH ia . O T K p u T ie  p a ^ ia ,  aKTHB- 

hoctb K o e r o  bb MHJiJiioHB p a 3 B  ó o j jb n ie  aKTHBHOCTH y p a H a ,  e i p e  

ó o J i t e  y c H M J io  H H T e p e c B  kb 3thmb B o n p o e a M B .

H a c T o a m a a  C T aT B a H M beT B  n p e^ M eT O M B  h3jiojkhtb T e o p i io ,  
K O T o p a a  ó u  y ^ O B a eT B o p H re jiB H O  oÓBHCHHJia cjojkhuh H B a e iiia  p a -  

^ioaK THBH O CTH  h C B a s u B a a a  p a 3 H O o ó p a 3 H u a  a B J ieH ia  bb o^ ho C T p o fi-  

H o e  n fe j io e .  9 T a  T e o p ia ,  c o 3 ^ a H H a a  Coxhh h mhoio, CH H TaeTB aTO -

*) Der Unterscliied zwischen radioaktiver und chemisclier Verwandlnng. Von 
E. Rutherford  (Jahrb. d. Radioaktiyitiit u Elektronik 1 B.).

naTO.ua
KaT0.ua


PadioamniMHMH u xu mi nę™ i a npeepninenift. 21

Mu pa^ioaKTHBnaro aaeMeHTa 3a HeycTOHHHBbia chctcmu, KOTopua 
pacna^aioTca, oópasya pa,HB pa^ioaKTHBHbiXB BemecTBB, OTanaaro- 
m nxca cbohmh xHMH'ieeKHMH cBoficTBaMH otb HaaaabHaro aaeMen- 
Ta. JlyaeHCiiycKaHie conyTCTKyeTB pacnanem io htomobb h aaeTB 
M’I>py cKopocTH, cb KOToporo npoHcxo^HTi> pacna^eHie. IIo 3TOMy 
B033piHiio HenpepHBHoe BbufcaeHie 3Heprin aKTHBHUMH TfeaaMH co- 
BepmaeTCH Ha caeTB hxb BHyTpeHHaro sanaca, iio jitm arom aroca 
bb aTOMax't, h noTOMy hhckojii>ko He npoTHBoptanTB 3aKOHy co- 
xpaHeHiH 3HepriH. Bm4 ct4 cb t Łmb Teopia 3Ta noKa3HBaeTB, hto 
bb aTOMii pa^ ia  noMimjaeTca orpoMHHH 3auacB aHeprin. BcaT.;r,- 
CTBie HeBO3MOIKHOCTH—^fcfiCTBieMB H3BtCTHbIXB H3MB <I>H3HHGCKHXB 
H XHMHHCCKHXB CHHB—OlIipblTh aTOMBI SJieMCHTOBB, 3TOTB 3aiiaCB 
SHeprin iipeac^e He ółjhb 3aMliaaeMB. IIo 3toh Teopin bb pa^ioaK- 
thbhhxb T4aaxB npoHcxo^,aTB '̂JjHCTBHTeabHHH upeBpameHia Mfl- 
Tepin. IIpoH,eecB paciia^eHia óhjib H3ca'h^OBaHB He npaMHMH xn- 
MHaecKHMH cnocoóaMH, ho lipa noMomn CBOHCTBa pa,a;ioaKTHBHHXB 
T tab  HeuyeKaTb ocoóaro po^a ayan.

IIpeJKfle, a^MB IipHBeCTH OCHOBaHia, Ha KOTOpHXB IIOKOHTCa 
Teopia, HanoMHHMB BKpaTĘfc, hto H3BtCTiio o upapoA t ayaen, hc- 
nycKaeMHXB pa^ioaKTHBHHMH TiaaMH. 9 th ayan ÓHBaiOTB TpexB 
poAOBB, KOTopue Ha3MBaH)Tca a-, p- h* Y-ayaaMH. 9 th ayan  mojk- 
HO OTaaCTH paa^JIHTb, Iioab3yacb HXB pa3HHMH CnOCOÓHOCTHMH 
npoHHKaTb Thaa Han ate npHMtHaa MarHHTHBia hjih aaeKTpnaecKia 
caabi: a -ayan  ape3BHaafiHO ae rso  3a,n,epjKHBaioTCH M aTepiero-ohh 
noraomaioTca ancTOMB óyMarn Han H-fcciioabKHMH ąeHTaweTpaMH 
BO3^yxa; [3-ayaH óojrfee upoHHKaromie—ohh i poxoahtb apeaB aaro- 
MHHin BB HtCKOJIbKO MHHJlHMCTpOBB TOJIIĘHHH; HaiiOHeĘB 7-ay<JH 
o£>aa,a,aioTB ape3BbiaafiHoro cnocoÓHOCTbio npoHHKaTb; hxb u p n cjT - 
CTBie oÓHapyiKHBaeTca ^aate iio e a i Toro, khkb ohh upoii,nyTB h!;- 
CKOabKO H,eHTHMeTpoBB CBHHH,a hjih 20 cm. aceataa.

a- h P-ayan OTanaarorca otb oóbiKHOBeHHHXB CBfcTamHXB ay- 
ae0 T j&MB, HTO OTItaOHHIOTCH MarHHTHHMB HJIH 3JieitTpHHeCKHMB HO- 
aeMB. IIo c a ^ H ie , t . e. p-ayan OKa3aaHCb ToatAecTBeHHHMH cb k;i- 
toahhmh ayaaMH, oC)pa3yiomHMHca upn aaeKTpnaecKOMB paspa^fc 
BB KpyKCOBCKOII Tpyfiltił; 9TH JiyaH COCTOHTB H3B HOTOKa 'laCTH- 
aeKB, Hecyuj,HXB 0Tpnu,aTeabHHe 3apa,n,hi h aeTaui;HXB co ciwpocTbio 
6aH3K(_,K> KB CKOpOCTH CBfeTa. 9 tH 'laCTHUKH HJIH 3aeKTp0HbI, K3KB 
hxb Ha3ŁJBaioTB, MeabaaHiniH TfenbĘa, KOTopua ToabKO H3BtcTHH 
bb Hayich: Macca KajK^aro H3B hhxb npHÓXH3HTcabHO 1/1000 Maccu 
aTOMa BOflopo^a. HanpoTHBB Toro, y-ayaH He oTKaonaiOTca MarHHT-
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iii4.\i'b noaeMb; ouutu  yfibai^aioTb nacb Bb tomb, hto 7-ayaH npe#- 
CTaBJIHIÓTb COÓOIO P«AT> OCOÓeHHO CHJIbHO IipOHHItaiOmHKb peHTre- 
noBCKHXb jjyuea. A peiiTreiioBCKie Jiy ia  enaraiOTb oópa3yeMUMH 
OT4'habHHMH BJieKTpOMarBHTHblMH BOJIHa.MH, BO3HHKaiOJII,HMH lipH 
BCTpliab KaTOAHUib jiyueii Cb TBepAHMb TbaoMb. IIoBH^HMOMy 
7-Jiy>JH BO3HHKaiOT'b lib TOTb MOMeHTb, KOTfla P-’iaCTHBl!H Buópa- 
CHBaioTca H3b aTOMa pa^ia. Bcab^CTBie BHe3aiiHOCTH, cb KÓTopoio 
BbiOpacuBaeMaa uacTHmca npHxoaHTb Bb ABnaieHie, BucuaaeTca 
oaeub KopoTKaa BOJiHa, h cafe^OBaTeabHO 3tk J iy ia  CHJibHbe upoim- 
itaioTb, aliMi. oóhiKHOBeHHHe peHTreHOBCKie ayHH, oópa3yeMue Bb 
KpyitcoBCKoił TpyÓKli. ^ aa ie  caMoe c w m o e  AiarHHTHoe nojie jiaiiib 
caaóo oTKJioHaeTb a-jiyuH; upn 3T0Mb oho OTKaoHaeTb nxb Bb CTopo- 
Hy upoTHBOuojioatHyK) Tofl, Bb KOTopyto OTKJioHaeTb p-ayaH. Bu- 
ao ycTanoBJieHO, >ito a-ayan cocToaTb H3b noioKa MaTepiaabHUXb 
'lacTHĘb, Hecym,HXb noaoatHTeabHue aapa^u  h aeTain,HXb co cko- 
pocTbio 30000 kui/sec; Kaac^aa H3b TaKHXb uacTHiyb HMbeTb Aiaccy 
toio  we iiopa^Ka, KaKb Macca aTOna BO^opo^a; uo Beefi BbpoaT- 
hocth 3th aacTHnu He UTO HHoe, KaKb aTOMbi Bo^opo^a HJ1H re- 
aia. M3b oTHXb Tpexb po,noBb ayae8  a-jjyan HaHÓoaie BaatHue, 
itaKb no BeaHHHHb cooTBiiTCTByiomefi niib  aHeprin, Taitb h iio (O 
J1H, KOTOpyiO OHH HTpaiOTb Bb pa^ioaKTHBHUKb HBJieHiaXb. Boab- 
maa aacTb ay ie fi pa,a,ioaKTHBHUxb TbJib MaTepiaabHOH npnpoAU n 
cocToaTb H3b OTA'feabHbixb Tbaeijb, aeTain;nxb Cb rpoMaflHoro cko- 
pocTbio. 9 th jiyiH aHa..orH'iH),i TiMb, KOTopue oópasyiOTca BHyTpn 
KpyKCOBCKoii TpyÓKH, Kor^a ape3b Hee npoxo^HTb gaeKTpHHecKiii 
paspaAb; P-ayan ToatflecTBeiJHbi cb KaTO^HUMH aynawn, y-ayan uo- 
flOÓHH peHTieHOBCKHMb JiyaaMb. Ho pa3,ioaKTHBHHMH TiłJiaMH 9TH 
jiy>iH HCiiycKaiOTca caMOCTOHTeabHO, iiomhmo ^biicTBia gaeKTpnue- 
CKaro noJia, n aacTHnu nxb aeTHTb co ckopocthmh, ^aaeKo upe- 
BOCXO4.HHi;0MH Tfe, KOTOpUMH oSjia^aiOTb <iaCTHH,H Bb ItpyKCOBCKOH 
TpyÓKb

He^aBiio Kiopn u .laó o p ^b  noKasaan, >ito coe^HHeHia pa^ia 
ne TO-ibico HcnycKaioTb ay aa , ho h ÓHBaioTb HarpbTH na HtCKoab- 
ko rpa^ycoBb BHinc OKpyaiaioinefi cpe^u , caiflOBaTeabHO Bu^b- 
aaioTb Ten."OByK) 9Hepriio; H3b onuTOBb (5uao ycTaHOBJieHO, hto 
1 gr. pa^ia Bb TeneHie aaca  BHAbaaerb 100 gr-cal. Tenaa. B uab- 
aeHie Tenaa Bb TaKOMb pasMbpb uponcxoAHTb HenpephiBHO h He- 
3aBHCHMO OTb TOTO, HaXOa,HTCH-aH pa^ifl Bb TBepAOMb COCTOHHiH 
Han Bb pacTBopb. 9 to BUAbaeHie Tenaa ecTb, HecoMHbHHO, uoóoiHoe 
HBJieHie n oóycjiOBaHBaeTca ncuycKaHieMb a-ayaeS. M u yate 3HaeMb,
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hto a-uacTHnu 06. a^aiOTi Taitoio óojibiuoio Maccoro h Bhiópacbi- 
BaiOTCH CB Taitoio SHaUHTe.lbUOIO CKOpOCTbH), HTO u e c y n . Cl, co- 
6010 óojibmoH 3anacb khhcthicckoh aHepria. PaacMOTpuMi. MajieHb- 
Koe sepnuniKO pa^ia; a-iacTHphi BHTaaitHBaioTCH iiib  bcLxb nacTefi 
ero Macew; ho BCJit^ciBie CHJibHofi hxb iiorjioipaeMOCTH óoib- 
IUHHCTBO 9THXB H8CTHHB y^CpatHBaCTCH CHMHMB pa,ŻI,ie,MB; 0XT>3Hep- 
ria  ABHateHia yAepatHBaeTca bt> <i>opMt Tenaa. TaitHMB ofipaiOMB 
pa^ia nojBepa;cHi> neiipepuBiiofi óoMfiapjpjpoBirli cbohxi> coóctbch- 
hbixb anacTHUB, h iiOTOMy ero TCMiiepaTypa noAAepatHBaeTca Bhime 
OKpyjKaiomaro. EaBa-jiH mojkho coMHtBaTbfH, hto bcŁ pa^ioaKTEB- 
HblH Tfejia BHfl-fejIHIOTl. TetlJlOTy IipOHOppiOHaibHyiO HXB aKTHBHO
CTH. B b cjia6o-aKTHBHhixi> Tlijiaxi>, KaKi ypaHb h Topiii, pa3BH rie 
Teiuia HaeTOJibKO HesHanHTeabHo, hto He^ocryiiHO HaóaioAeHiio.

ABTOpB OTKpbIJlB, HTO TOpifi HdipephlBHO BbljtJlHeTB H31> Ce- 
óa ra3ooópa3Hoe BemecTBo, i.oTopoe Óijjio na3Bano 9MaHanieio to- 
pia; a ra  9Manapia, khkb Tiiateaufi ra3B, 3.Hj.<i>yiiAHpyeTB bb Bo:uyxi>, 
h npn ABHHceHiH nocjrhAHaro uepeMbinacTCH c i  ochoto MtCTa bb 
Apyroe. ^o p H i 3,OKa3a.iB, hto h coeAHHeHia pajiia oóaajiaioTB 110- 
.HOÓHbiMb jae cbohctbomb. JTynenciiycKaHie aManapia He hoctohh- 
ho, ho ci, TeneHieM i, BpeueHH iipeKpamaeTCH. H anpaulipi, aKTHBHOCTb 
OManaitin pa^ia yMeHbinaeTca ;to iio.iobhhłi bb TeneHic HCTfaipexB 
cyTOKi,, ,ąo HCTBepTH bb TeneHie bocbmh cyTOKB h t . 9MaHau,ia 
Topią, na^aa ^o nojioBniibi bb TeneHie o^Hofi MHHyTbi, TepaeTB 
cboio aKTHBHOCTb ropa3AO citophe, >rhM'b 3MaHau,ia pa^ia. ^eóbepHB 
nOKa3ajn>, hto aitTHHifi Toate ,a,aeTB SManapiio, aKTHBHOCTb itoTopofi 
yMeHbinaeTca ao iiojiobhhh bb TeneHie 3‘4 ceityHAB. YpaHB h iio- 
aomfi He flaroTT, aMaHapin.

Bch a™  aMananiii o6jiaji,aioTb saMtnaTeabłihiMb cbohctbomb. 
IIoBepxHOCTh Bcaisaro Tł.Jia, oitpyaterinaro 3iiaHaH,ieio, HOKpuBaeTca 
HeaaMtTHOio oóojiohkoio pa^ioaKTUBnofi naTepin. Akthbhoctb aiofi 
uaTepin, TaitB Ha3UBaeMaa HaeedeHHaH aKmuenocme, Hcne3aeTi, ci, Te- 
HeHieMl, BpeMeHHj HO CB HHOIO CKOpOCTbIO, HllMB BH3hIBai0maH ee 
9MaHan,ia. SaitoHb H3Mi>HeHia naBe^eHHoft hkthbhocth CHanaaa cao- 
ateHB, ho >ipe3'b nlscitoabito naeoBB ohb CTaHOBHTca iioKa3aTe.ib- 
hijmb saitOHOMi,: HaBe^eHHaa aKTHBiiocTb yMeHi.niaeTCH ao iiojiobh- 
hh npe3'b 11 nacoBi bb c a y n a t Topią, upesi, 28 MHHyTB bi, c jiynat 
pa^ia h npeai, 41 MHHyTy b i, c a y n a t aitTHHia.

E cjih OTpnpaTejibiio aapanteimaa npoBoaoKa Haxo^HTca bb npw- 
cyTCTBin 9iiananiH, to na nefi KOiincHTpHpyeTca aitTHBiiaa MHTepia; 
9T0TB HKTHBIIblfi OCaAOItB paCTBOpHMB B'b ClłpHOH H4H C0JIHHOH
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ehcjiotŁ, a —no acuapeH ia khcjioth — ocTaeTCa bb uamict. IIohhtho, 
uto OMaHauia iiepenuia bb HOBoe TBep,noe pajuoaKTBBHoe seipe- 
ctbo, ocfcBmee Ha H0BepxH0CTb t Łjjb. E aaro^apa upo^o.iacaTeabHO- 
My npeóhiBaHiio bb ra3OOÓpa3HOMB cocToaHin SMaHapia Topią h pa- 
xia óhjih upefliueTOMB MHorouacjieHHbixB ascjitAOBaHia. B hjio Hafi- 
,a;eHO, uto ap a  H3MtHeHia TeiinepaTypw bb niapoKHXb upe,niJiaxB 
aKTHBHOCTH HXB OCTaiOTCH nOCTOBHHHMH. IlIOpH OÓHapyHCHJIB, UTO 
Meat^y—180° h -f-450°I],. aKTHBHOCTb aMaHapia pa^ia yMeHbmaeTca 
oflunaKOBO. Copah a  aBTopB jiOKa3ajia, uto auaHapia He noAflaeTca 
caMOH aHeprauHOH xhmhucckoh oópaóoTicfc; thkhmb oópa3OMB aaa- 
Hapia oónapyjKHBaioTB cbohctbh hhcpthhxb ra3OBB a  bb btomb ot- 
HomeHia noxo^aTB Ha ra3u  aproHHoa rpym iu . ^ aa lie  óhjio Han^eHO, 
uto noflB ^iacTBieMB KpaHHHro xojio.ua aMaHapia Topią a  pajua cata- 
acaioTCH, nepBaa npa  —120°, a BTopaa n p a —150°Ę. Pa3Hapa bb Tei\ine- 
paTypaxB cataaceHia noKa3HBaeTB, uto auanap ia cyTb onpe^liJieHHHH 
XHMauecKia BemecTBa. CnocoÓHOCTb aiaaHapia cataacaTbca upe3BH 
uauHO Baatna, aóo ^aeTB npocToe cpeflCTBO OTflluiBTb ymaiiapia otb 
ra3a, cb kotophmb OHa cithniaHa. CacaateHie gaaHapia, KOTOpaa 
noayuaeTca pacTBopeHieMB aa a  HarptBaHieMB H'bCKO.ubKHXB mhjijih- 
rpaMMOBB SpoMHCTaro pa^ia, moikho ^eMOHCTpapoBaTb cafcAyroipaMB 
onHTOMB. CMiniaHHaa cb BO3^yxoMB aManapia coÓapaeTca bb óoab-

H1OMB CTCKJIHHH0MB ra3OBOMB 
npieMHBKli A (a-ar. 1) a  Me- 
AJieHHO upoiiycKaeTca upe3B 
MaaeHbKyio U -o 6 p a 3 H y io  
TpyÓKy CD. norpyajeHHyio 
BB JRHAKifi BO3AyXB, HHJIHTHH 
bb flioapoBCKia cocy^B E\ ^jia 
toto, utoóh e,a,'fcjiaTb bh^ h- 
MblMB flJIH X'Xa3B IipOPCCCB 
cacaJKeHia SMHHapia, 9Ta Tpyó- 
Ka naÓBBaeTca MajieHbKHMH 
KyCOUItaMH BHJlJieMBTa (pbh - 

iio^ b BJiianieMB Jiyuea 9Ma-KOBHH CBJlHKaTB), KOTOpbie CBŚTHTB 
Hapia. Ecaa 9MaHapiio iiponyciOTb upe3B Tpyóny CD, to bhjijic- 
mhtb upito 4>jiyopecpapyeTB, khkb pa3B noflb ypoBHHMH ata^aaro 
BO3^yxa, 0TKy,n,a cjiis^yeTB, uto 3^1icb 3MaHapia cjKaataeTca; ecjia 
kohph TpyÓKH CD sanepeTb KpaHawa a  shtIjmb BuiiyTb ee H3B 
acH^Karo BO3^yxa, to amaiiapin eitopo acuapaeTca a CBlpienic pac- 
iipocTpaiiaeTca no bccA TpyÓKt. E cjih pocjiIs Hhci!OJibnaxB uacoBB

xojio.ua
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upeóbiBaHiH bb TpyÓicfe C D  3MaHau,iio yjjaairn, OTTy^a chjib- 
HbIMB T0K0MB BO3Ayxa, TO CB'haeHie TyXHCTB He MFHOBeHHO, HO 
cui,c bhjjhmo bb Terenie HtcKoabitnaB nacoBB. 9 to uocjrfccBhueHic 
o6ycxoBXHBaeTCH naBeaeHHOio aKTHBHOCTbio, BM3biBaeMoio conpnKO- 
CHOBenieMB BHaaeMHTa cb 3MaHan,ieio. 9&iaHaida pa^ia caMOCBtTama 
H ÓHCTpO UepHHTB CTliHKH TpyÓKH, BB KOTOpOH saKaroaeHa. He- 
AaBHO Pau3aio h Coaah yjjaaocb H3oanpoBaTb Heóoabinoe Koanue- 
ctbo 3MaHaivH pajjia. Ohh noKa3aan, hto 3Ta siiaHapia, khkb oÓbik- 
hobchhbih ra3B, cjrh^yeTB 3anoHy E ohjih, ho oóbcmb ea He iiocto- 
hhchb flante npn hchsmIjhhomb jęaBaeHin, ho cb TeueHieMB Bpeiue- 
hh yMeHbinaeTca bb toh ace CTeneHH, bb Kanon OHa TepaeTB cbok 
aKTHBHOCTb. 9MaHan,ia ji,aeTB onpejrliaeHiiwfl cneKTpB cb CBtTJiu- 
mh anniaiiH. IIocTeneHHoe Hcae3HOBeHie anaHapin eci’B cjrk,a,CTBie 
ea npeBpameHia bb TBepjjoe BemecTBO, KOTopoe OTJiaraeTca bb bh 
ji/h ne3aMtTHaro cjioh Ha iiOBepxHOCTb OKpyasaeMaro eio Tima.

KpoM'h aynencnycKaHia aiianaida pajda BHjjtaaeTB TenaoTy h 
lipH T0MB BB Hpe3BHHafiHO ÓOJIbHlOMB KOaHHeCTBfc, eCJIH HpHHHTb BO 
BBHMaHie waccy yaacTByioiąaro BemecTBa. EapHecB h aBTopB noita- 
3ajiH, hto 3MaHau,ia, noayaaeM aa HarpkBanieMB nan pacTBope- 
nicMB coeAHHeHia pa^ia, BhijĘtaaeTB TpH aeTBepTH to3  TeiiaoTH, 
KOTopyio ^aeTB pa^ifl, H3B Koero noayaeHa 3MaHau,ia. Ohutu  jvfe- 
aaancb TaitB: 3MaHan,iio noM tm aan bb KopoTityio TpyfioiKy, koto- 
pyio 3aTtMB 3anaHBaaa; BbijijfeieHie Tenaa Taitoio TpyóoaKoro Ha- 
óaiojiaaocb bb TeueHie n ta a ro  Miscaya. TenaoBoe jĘfcficTBie Tpy- 
Óohkh cb 3MaHan,ieio yMeHbmaaocb no TOMy ace 3aK0Hy, KaitB a 
aKTHBHOCTb BMaHaidn, t . e. najxaao jęo noaoBHHH bb TeueHie >ic t h - 
pexB cyTOKB. nocjrfc yjjaaeHia 3MaHan,in TeiuiOBoe fltHCTBie pa^ia 
yMeHbinaeTca bb aeTupe pasa, ho nocTeneHHO BO3pocTaeTB h ape3B 
M’hcau,B flocTHraeTB CHOBa CBoero HaaaabHaro 3HaueHia. Bo3CTaHOB- 
aeide TenaoBoro ji,'hHCTBia upaMO CBH3aH0 cb nocTeiieHHUMB bo3- 
CTaHOBaeHieMB ayacnciiycKaiomeH enoeoÓHOCTH pa^ia, o kotopomb 
mh SyaeMB roBopuTb Hnate. TenaoBUH jdfeficTBia pajęia h oTjyhaeH- 
hoh otb Hero 3MaHan,iH, b3hthxb BMtcTt, Bcerjja paBHH TaKOMy ace 
AtHCTBiio naaaabHaro pajda. Bbiao Tanace nanji,eHO, uto óóabmaa 
uacTb TenaoBoro jĘbficTsia TpyóonicH cb 3MaHau,ieio oóycaoBHHBaeT- 
ca naBefleHHOio aKTHBnocTbio, coónpaiomeiocH Ha ea CTi>HKHXB. IIo 
yjjaaeHiH SMaHapin TenaoBoe jdbficTBie TpyóoaKH najiaeTB TaKate, 
icaitB h HaBe^eHHaH aKTHBHOCTb. TenaoBua ji^HCTBia pa3aH>iHHXB 
npojiyKTOBB pajda Bcerjia nponopidoHaabHbi hxb aicTHBHOCTHMB, 
oiyliHHBaeMbiMB a-aynaMH, h iioroMy h Łtb coMHfeHia, uto Sóabniaa

4
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nacTŁ TeiiJiOBoro fl&acTBia ecTb cjiiflCTBie óoMÓap^apoBKH Bwópa- 
ctJBaeMbixb a-aacTapb; MeHbmaa aacTb aToro AtfięTBia BfcpoaTHO 
oóycaoBJiHBaeTca hobhm i pacnpeAiaeHieMb cocTaBHMXb aacTefi 
CHCTeMH, nocjrh Toro, Kaitb a3b Hea Sh h  BbidpoiiieHbi a -a a c T a p u . 
Mab o^Horo rpaMMa ÓpoMHCTaro pa^ia, Haxo,£HiparocH Bb pa^ioaic- 
THBHOMb paBHOB'hciH, MOHtHO H3BJieHb 1 ItyÓ. mm. 8MaHaqiH lipH 
oÓHKHOBeHHOMb ^aBJieHia a  TeMuepaTypt. Tani. Kaitb aMaHapia, 110- 
ayaeHHaa H3b oahoto rpaMMa ÓpoMHCTaro pa^ia BbijrfejiaeTb 75 
gr-cal. Bb Teaeuie cyTOKb, to moikho biiH ucjihtb, hto ay6 pemra- 
MeTpb aMaHapia Bb TeaeHie Bcero CBoero cyipecTBOBaHia Bhi,a,'l>jiH- 
CTb npHÓJiH3HTeabHO 4.10c gr-cal. T aaoe Bbmfcaeuie Tenaa óhjio óhi 
AOCTaToaHO, htoóh pacnjiaBHTb ct^ hkh CTeitaaHHoii TpyÓKH hjih 
iiOAAepatHBaTb axb  Bb ^o-itpacHa pacKaaeaHOMb cocToaHia.

E łmo Haw^eHO, aTO aMaHapia AHOtyHflapyeTb, Kaitb ra3b, mu- 
aeityjiapHbifi irhcb uoToparo óojibiue 100. E cjih npaHHTb aTOTb mo- 
jieityjiapHbifi Bfccb paBHbiMb 200, to HaxoAHMb, aTO opaHb rpaMMb 
aMaHapia papia bmIict!; cb cbohmh npo^yKTaMa npeBpaipeiiia bm- 
,a,’fcjiaeTb 109 gr-cal. Bb TeaeHie Bcero CBoero cyipecTBOBaHia. E cjih 
6m itor^a-HH6yxb yaajiocb coópaTb 1 kgr. aMaHapia, to BHaaaab 
OHb Bbi^hjiajib 6h H3b ceóa aHepriio Bb 25000 Jionia,a,HHbixb cajib; 
ape3b aeiB epo cyTOKb TennoBoe .a/fcftcTBie yMeubinujiocb 6u  ,a,o no- 
jiobhhh; ho Bb TeaeHie Bcefi aKTHBHOCTH OHb Bbi^lijiHJib óbi 150000 
Jiomaxea-Aaea. H'bCKOJibitaxb KaaorpaMMOBb aMaHapia ómjio Su 
3,oCTaToano p.ia HpHBeACHia Bb ^BaateHie napoxo,a,a npa ne- 
pexoA’b ape3b ATJiaHTaaccKia OKeaHb. H3yaeHie pa^ioaitTHBHocTa 
oÓHapyiKHJio, aTO asb  pa^ioaitTHBHbixb Tfejib mojkho H3BJieab orpoM- 
Hoe KOJinaecTBo aHepria. l ip a  paBiibixb Maccaxb, H3b aMaHapia b h - 
aŁjiaeTca Bb Majuiioiib pa3b Sojibmoe KOJiaaecTBO aHcpria, aliMb 
ocBo6oJK^,aeTca aHepria upa B3phiBfe rpeM yaaro ra3a; npa pa^ioait- 
THBHHXb npopeccaxb Bb aMaHapia B u^iaaeT ca ropa3AO óojibiue 
aHepria, u t a  npa aaKOMb-HaSy^b H3b H3B,ŁcTHbixb xaMaaecKaxb 
npopeccoBb.

CHaaajia oóbacHHMb aBJieHia, coapoBOJKjtaioipiH oópa3OBaHie 
aMaHapia.

E hjio Haa^eHO, hto aMaHapia Topią a pa^ia HenpepbiBHO ac- 
aycKaioTb a-Jiyaa; BuópacHBaHie a-aacTapb, t . e. MaTepiaabHMXb 
aacTapb oji,Horo pa3M'fcpa cb aTOMaMa, iioKa3HBaeTb, hto Bb aMa- 
Hapia npoacxoAHTb H3B'I;cTHaro po^a npeBpaipeHie. Kojihhcctbo 
BbióponienHbixb a-aacTapb oupeAfeJiaeTb pa3M'hpb a ro ro  upeBpaipe- 
Hia, 3aKOHb na^eHia aKTHBHOCTH aMaHapia BupaataeTb to oócto-
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iiTejibCTBO, hto pa3M'hp*b iipeBpŚm em a SMaHauin B cer^a upouop- 
ujoHajieHi. em e HeiipeBpameHuofi Macek. E cjih N o ecTb HanaabHoe 
uncao aTOMOBb aMaHaujn, n Nt uhcjio aTOMOBb, em e He hhmIi- 
hhbhihxch no HCTeneHin ł ce ityn^b  to Nt =  Noe~^‘, r ^ k  X e cT b  
nocTOHHHaa. Pa3CMOTpHMb HanpHMkpi cjiyuan eb 9MaHau,iero pa^ia , 
aitTHBHocTb KOTopofi na^aeT b  ,a,o iioaoBHHbi btj TeaeHie ueT upexb 
cyTOKb. E cjih CHauajia HMkiOTca 1000 aTOMOBb 3MaHaĘin, to upe3b 
4 cyTOKb nxb  ocTaeTca 500, upe3b 8 cyTOKb Jiainb 250 h t. a. 
3HaueHie nOCTOHHHOH X He 3aBHCHTb OTb 4>H3HlieCKHXb HJ1H XHMH- 
>iecKHX,b BaiaHifl: oho nesaBucHMO otb KOJiauecTBa SMaHapin, OTb 
AaBJieHia n  n p n p o ^ u  npHMkniaHHUxb itb Hefi ra3OBb, Kaab h otb 
cocy^a, bt> KOTopoMb oHa coópaHa, hjih HaKOHeiyt 0Tb H3MkHeiiia 
TeM nepaTypu. TaKHMb oópa3OMb X ecTb nocTOHHHaa, xapaKTepn- 
3yioiu,aa 3MaHau.no.

Xapai<Tepb npeBpameHia, coiipoBoat^arom aro SMaHapiro, oueHb 
OTJIHUeHb OTb BC'IiXb ,3,pyi'HXb H3BkCTHUXb XHMHUeCKHXb HpOĘeC- 
coBb, hóo 3to npeBpaipeHie ne tojibko conpoBoiKAaeTca B u ó p acu - 
BaHieMb Cb rpOMa^HblMH CKOpOCTHMH 3apa>KeHHbIXb TiłJieĘb, HO KpOMfc 
TOTO OHO He 3HBHCHTb OTb TeMIiepaTypU, OÓCTOHTeJIbCTBO, KOTopoe 
em e HHKor^a He Haójno^ajiocb hh upn oahom-b H3b xHMH'iecKHXb 
iipeBpameHifi. I lp n  3T0Mb KOJiauecTBO aH eprin, Bu^kaaeM oe aMaaa- 
nieio Bb TeueHie cBoero cymecTBOBaHia, . npnójiH3HTeabHo Bb mhji- 
jiioub pa3b óoabine, u k u b  npn KaKOMb-HHÓy^b NHMHuecKOMb npe- 
BpameHin. BnpoueMb ecjin pascMaTpHBaeMua npeBpam eHia uponc- 
xoji;aTb Bb aTOMk, a He Bb uacTHuk, to Heab3a oatn^aTb óoiibinoro 
BJiiania TeM nepaTypu Ha 3th npeBpameHia; hóo óescnjiie xnMin 
pa3Jio)KHTb ajieMeHTU Ha npocTkflinia cocTaBHua uacTH, cnyacHTb 
yiae ^OKasaTeubCTBOMb T ony, uto TeM uepaTypa He HMkeTb óoab- 
n ioro  3iia>ieHia Ha ycTofiuHBOCTb aTOMOBb. T eo p ia  npeBpameHia 
npHHHMaeTb, uto 9MaHaii,ia cocTonTb M3b aTOMOBb, npe,a,cTaBJiHio- 
m nxb neycTOHHHBua chctcmu, KOTopua pacua,a,aioTca npn  yjm pk 
a-'iacTHu,b. K aam ufi aTOMb 3MaHan,in TepaeTb uacTb CBoefi Maccu, 
n noTOMy CJik^yeTb oacH^aTb, uto ornsnuecKia n  xiiMHuecKia coofi- 
ctbh ocTHTOHHaro BemecTBa oTJinaaioTca OTb CBoficTBb Hauaabna- 
ro  BemecTBa. IIo  3TOMy BO33pkHiio aTOMb aMaHaiijn óe3b a-uacTH- 
ii,u  óy^eT b aTOMOMb 3MaHanin-X, itaiib na3UBaioTb to BemecTBO, 
KOTopoe ock^aeT b  na noBepxHOCTb TkJib n KOTopoe oóycjiOBJiH- 
BaeTb .„naBe^eHHyro aKTHBHOCTbw. 9Ta 9MaHaąia-X n.nkeTb, Kaitb 
mm BH^ban, cbouctbo T iiep^aro  TkJia n — Bb upoTHBOiiojioatHOCTb 
3MaHau,in — pacTBopnMa Bb nkK 0T0puxb K ncaoTaxb. Atomu 3MaHa-

3MaHau.no
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pin-Z  Toate HeyCTofiuHBH n bb cboio ouepeph npeTepniBaroTB 
pjW . pacna^eHiS. PesyabTaTB pacna^eHia aTOMa 3ManapiH mojkho 
npe^CTaBHTb rpa<i>HuecKH cjripyroipHMB oópa3OMB:

Em

a -u a c ra p a .
/

E m -X

TeriaoBHfi ^incTB ia anaHapia rnaBHBiMB o6pa3OMB oCycjiOBaa- 
bhiotch KHHeTH5ecK0.ro anepriero BbiópoineHHbixB a-uacTnpB. HeBO3- 
mojkho npeACTaBHTb c e ó i MexaHH3MB, noMiipaioipiHeH BHyTpn h;iii 
BHt aTOMa h KOTopufi 6h  BiiesaiiHO upnBOAHjrB a -u acrap y  bb abh- 
aceHie co CKopocTbio 30000 km/sec. Taityio CKopocTh 3apaiKCHiiaa 
a -u acrap a  Morna 6u  upioópicTH  bb sjicktphucckomb n o n i cb na- 
^eHieMB noTeHpia.ua bb 5 MHnaiOHOBB bojiłtb Ha npoTaaceHiH pia- 
MeTpa aTOMa. IIosTOMy hIjtb coMHiHia, uto yate 50 cbohxb BbiTan- 
KHBaHifl a-uacTHpH HaxopaTca bb SbiCTpuKB pBHateHiaxb BHyTpn 
iipe^luoBB aTOMa. IIo KaitHMB-HHSy^b npnuHHaMB aTOMB pacna- 
.uaeTca h a -u acrap a  ocTaBnaeTB cboio opÓHTy co CKopocTbio, koto- 
poro oOaa^ana bb stotb momchtb. IIo 3TOMy BO33phHiro aMaHapia 
BbiptJiaeTB aHepriro 3a cueTB H3Mi>HeHin cbohxb htomobb. ^ a a  
yacHenia npoHCxo;KpeHia aHeprin ctohtb ToabKO npHHaTb, uto 
n o cn i BbipineHia a-uacTHpu BHyTpeHHaa aHepria chctcmh MeHbnie, 
aiMB npeat^e. IIo MHiHiro ^at. ^at. T omcohh, Jlapmopa h Jlopeupa 
XHMHaecKifi aTOMB HMieTB oaeiib cnoatnoe CTpoeHie, coctoh hsb 
óoabinoro uneaa aaeitTpoHOBB nan  rpynuB aaeKTpoHOBB, BecbMa 
OucTpo KOJieÓJiroiH,HxcH hjih of>paiparoipHXCH. IIlTapisB o(5pa- 
THHB BHHMaHie Ha TO, UTO OTB OCHOTO ynJIOTHCIlia 3THXb 
Ha3JieKTpH3OBaHHŁlXB uaCTHpB, 06pa3yi0ipHXB aTOMB, OCBOÓOHt- 
^aeTca orpoMHoe kojihucctbo BHyTpeHHefi noTeupianbiiofi aneprin. 
3 totb BHyTpeHHifi sauacB aHeprin ofJHapyacnBaeTca pjni nacB TO.nb- 
ko bb HBJieniaxB, conpoBO}KparomHXB pacna^eHie htomobb, itaKB bb 
c a y u a i pa^ioaneMCHTOBB h hxb npo^yitTOBB. TaitHMb otipasoMB 
Bu^ineHie pa^ioaneMCHTaMn orpoMHaro KoanuecTBa aHeprin iih- 
kohmb oópa3OMB He upoTHBopiuHTB 3aKOHy coxpaHeHia SHeprin.

OópaTHMca Teuepb kb n p n p o p i h uncny upeBpaipeHifi, coBep- 
maroipHXCH bb papio3aeMeHTaxB. PaflioaKTHBHHH aBnenia Chhh

KHHeTH5ecK0.ro
noTeHpia.ua
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BiiepBLie oÓMCHeHH Ha ocuoBaHia Teopin npeBpameHifi no noBo^y 
H3y<ieHia pa^ioaKTHBHOCTH Topią. Oh u th  f-jkh Kiopu noKa3ajiH, >ito 
aKTHBHOCTb eCTb aTOMHOe CBOHCTBO, HÓO H3JiyneBie 3aBHCHTb TOJ1Ł- 
ko oTb MaccH HMiiomarocH pa^iosjieMeHTa n ne 3aBHCHTb o ib  ero  
COeAHHeHifl Cb HeaKTHBHHMH BemeCTBaMH. Ka3aHOCb BBpOHTHHMb, 
’JTO aKTHBHOCTb paflioBJieMeHTOBb He MOHteTb OCaaÓJIHTbCH XHMH'ie- 
CKHMH CpeACTBaMH. B b npOTHBOpiaiH Cb 3THMb CTOHTb OTKpblTIjfi 
C o ^ H  H aBTOpOMb 4>aKTb, HTO HpOCTHMH XHMHHeCKHMH OnepaiUH- 
MH aKTHBHOCTb TOpia MOHtHO 3HHHHTejIbH0 yMCHbHIHTb. H3b paC- 
TBopa a30TH0T0pieB0H cojih aMMiaKOMb ocaat^aeT ca Topifi Bb 
BHAi BO^IIOH OKHCH, H HpH 3T0Mb TepHeTb ÓOjlBe IIOJIO- 
BHHhl CBOefl aKTHBHOCTH; nO HCriapeHiH IipO<J>HJIbTpOBaHHOH 
H CBO6O3,HOH OTb TOpifl JKH^KOCTH, nOHyaaJICa CHJIbHO aKTHB- 
HHJH OCTHTOKb, ItOTOpH0— IipH paBHHXb MBCCaKb —Bb TblCHHy 
pa3b aKTHBHhe Topią. 3 to hkthbhoc BemecTBO óijjio HH3BaHO to- 
pie&ib-A’. OnHTbi HOita3ajiH, kto aKTHBHOCTb Th-X Bb iiepBHii 
.UCHb ynejiHHHBajiacb, a sarfciib  yiieH binajiacb no nona3aTejibHOMy 
3aitOHy, iipHiieMb n adana ao  hojiobhhh Bb Tenem e aeTH pexb cy- 
TOItb. Cb flpyrOH CTOpOHH aKTHBHOCTb OTflBaeHHOfi OKHCH BO- 
Aho3  CHaaaaa yMeHbinajiacb, a. 3aTl>Mb nocTeneHHo yBeanaHBa- 
jiacb h Bb T eaeuie MBeaąa ^ocT nrajia  CBoero HauajibHaro 3HaueHia. 
H a  ® Hr. 2 H3o6paateHu itpHBHa, npeACTaBiiaromia nocTeneHHHa 
yMeHbnienia hkthbhocth Th-X ii BOSCTHHOBaeHia aKTHBHOCTH Th.

OTBJieKaacb OTb HauaabHbixb HenpaBHJibHOCTefi oóBHXb itpn- 
BHXb, KOTOpblH MH pa3CMOTpHMb IIHŻKe, HHXO ,̂HMb, KTO HOCJlii 
Anyxb cyTOKb, BpeMa (4 cyTOKb), Bb KOTopoe Tli npioSpliTaeTb 
lIOJIOBHHy CBOefi IIOTepHHHOH aKTHBHOCTH, IipHÓHHSHTeitbHO paBHO 
BpeMeHH, Bb TeneHie itoToparo Th - X  TepHeTb iiojioBHuy CBoefi 
aKTHBHOCTH; CyMMa aKTHBHOCTefi Th H Th-X BO BCHItifi MOMCIlTb 
paBHa aKTHBHOCTH uaaajibHaro 77t; aKTHBHOCTb Th-X yjieHbniaeT- 
CII HO TOMy >Ke 3aitOHy, KHKb H aKTHBHOCTb 3MaHHĘiH p a^ ia , H OÓb- 
HCHaeTca coBepineHHO Taitate. 3 th npopeccH  na^en ia  h bo3cthhob- 
JieH’H aKTHBHOCTefi HpOTeKaiOTb Cb OflHHaKHMH CKOpOCTHMH, 6y- 
AyTb-JiH BeipecTBa pa3A'BaeHH hjih 3ai;jiio’ieHu bmBctB Bb cbhhpo- 
Bufi cocyA b hjih Bb creKJiHHHyio TpyfionKy, H3b KOTopofi y^ajieHb 
B03^yxb. Cb nepB aro B3raa^,a KaateTca CTpaHHUMb, hto u p o n eccu  
na^eH ia h B03CTaHOBJieHia aKTHBHOCTH TaKb tBcho CBH3anH Me;i;;iy 
coóoro, xoth h nponcxo,nHTb óe3b Bcaitaro B3aHMHaro BJiiaHia. Bce 
3to biiojihB oóbacHaeTCH c a ’MyioiHHMH 4,ouyiu,CHiHMH: 1) BeipecTBO 
Th-X HenpepbiBHo oópa3yeT ca TopieMb h 2) cb  caiaaro  MOMeHTfi
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oópa3OBaHia Th-X. ero oktuehoctb yMein.niaeTca no HOna3aTeab- 
aoiiy  3aicoHy.

IIocToaHHaa aKTHBHOCTb Topią ecTb thkhmb o6pa3OM'b coctoh- 
Hie paBHOBiłcia Jiew^y ABywa npoTHBonojioatHHMH nponeccaMH: ho- 

Boe pa^ioaKTHBHoe BeipecTBO 
HenpeptiBHO oópa3yeTca a bm1>- 
CT’fc Cb TiiMb OHO HenpepHBHO 
nepexo,a,HTb bt> a p y ria  oopMW. 
IIo,a,oÓHO TOMy, kokb HaceaeHie 
CTpaHhi nocToanHO, ecan hhcjio 
poHCflemfi paBHO hhcho CMepTefl, 
TaKb H aKTHBHOCTb TOpia flO- 
c raraeT b  upe/rkJibHaro 3Haae- 
Hia, e<M  hhcjio htomobb Th-X, 
oópaayeMbiKbBbceityHfly, paBHO 
aHcay pacna,a.aiomHxcH ero  aTO- 
mobb 3a to żkc BpeMH. IlepBoe 
H3T> HamHXb .noiiymeaifi noA 
TBepat^aeTca HeiiocpeACTBen- 
HHMb OnUTO&Ib. ECJIH TOpifi,

H3'b KOToparo Th-X Biiojmfc y^aaeHb, ocrraBHTb Ha HtaoTopoe 
apeMa h sarfcMb BH^banTb aMMiaaoMb, to noayaeHHoe KOJiauecTBO 
Th-X coraacHo ca Teopieio. HaupHMfcpb ape3b 4 cyToitb noay- 
uaeTca nojioBHHa MaKCHMaabHoro KOJinuecTBa; ape3b Micaiyb nony- 
uaeTca tokoc aie itoanuecTBO, itaitb h bb nepBhifi pa3B; tokom 
OIIblTB MOJKHO IIOBTOpHTb HeOrpHHHHCHHOe HIICJIO pO3B, JlHHIb ClJ 
Mcat^y AByMa iiocaiłAOBaTejibHhiMH ocajKACHiaMH iipoxo,HHao aocth- 
TOHHoe BpeMa fl.iH Toro, 'itoSh  aKTHBHOCTb Topią ycirbBaaa bmoji- 
iif, BO3CTanoBHrbca.

HIitb coMHinia, uto Th-X ecTb onpeAtaeHHoe xHMH'iecitoe 
BeipeCTBO, no CBOHMB <I>M3H'1CCKHMB H XHMH<ICCKHMB CBOMCTBOMB 
OTHHHHOe OTB 77i, H3B KOTOpOTO IipOHCXOAHTb. AMMiOKB eCTI> ejl,HH- 
CTBeHHbiił xHMH'iecKiu peareHTb, upił iiomoięh KOToparo ohb biioji- 
Hlł OTflbaaeTCH otb Topią; KoanuecTBO Th - X, noayaaeM aro H3b 
HtcKOJibKHx'b rpaMMOBB Topią, chhuikomb Maao, utoóm óhiTb oóiia- 
pyateHo upaMUMH xHMH'ieCKHMH ciiocoóomh, ho 9JieKTpH>ieci(ie upie- 
mu AeMOHCTpnpoBaHia pa,a,ioaKTHBHhixB npeBpamenifi nacToabiio 
'lyBCTBHTeJIbHIJ, HTO JieTKO OfiHOpyJKHBHIOTB TO KOJIHaeCTBO Th-X, 
KOTOpOe npOH3BOAHTb TOpifi BB HiCKOJIbKO MHIiyTb.
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SMaHapia, BH^liJiaeMaa cocAHHeniaMH Topią, iipohuboahtcb ho 
HenocpepcTBenHO TopieiiB, ho BeipecTBOMB Th-X. IIoc.tB CBoero ot- 
pfcjieHia otb Th-X Topili iiohth coBepmeHHo TepaeTB cuocoó- 
HOCTb BHflfcjlHTb 3MaHapilO. Cb ApyrOH CTOpOHM paCTBOpB Tll-X 
paeTB Óojibraia KOJianecTBa awaHapin. BupiJiaeMoe TopieMB-X ko- 
JiauecTBO awaHapin yMCHbinaeTca cb TeaenieMB BpeweHW, napaa 3,0 
HOJIOBHHH BB HeTBepO CyTOKB, T. e. CB TOK) 5KC CKOpOCTbIO, Cb KO- 
Toporo Th-X TepaeTB cboio aitTHBHocTb. 3 totb peayjibTaTB oaeHi. 
BaaceHB, hóo uoica3HBaeTB, hto awaHapia ccTb npopyKTB Topia-JY, 
t3kb ichicb KOJjHaecTBO BHp-pJieiinofi awaHapia Bcerpa iiponoppionajib- 
ho waccfc nwfeioiparoca tbmb Topia-A. Tanofi pe3y.ibTaTB wohcho 
HOHBTb jiHiiib bb tomb c jiy aa t, Kor^a itaJKAUii aTOMB Topia-X 
HBaaeTca cab^cTBieMB pacnaAetiia ochoto aTOMa aMaHapin. Ocaac- 
flCHHHH Topili CHOBa npioópiTaeTB ciiocoóhoctb oópa3OBaTb awa- 
napiio, no wfcpii Toro, KaKB bb hemb CKOiuiaeTca CBfcacia Topia-X  
Tenepb wohcho oóbhchhtb HeiipaBHJibHOCTH, HaÓJiiopaeMbia bb na- 
aajrh KpHBHXB iia^eHia n BO3CTaHOBJiCHia aKTHBHOCTH. Yace óhjio 
cicasano, hto 3MaHapia-X (bb oTJiHHie otb Topia-JY) He pacTBO- 
paeTca bb aMwiaKi h cjrhAOBaTeJibHO ocTaeTca BMicTfc cb TopiewB; 
KaKB Cicopo HCTOHHHKB BWaHapiH, T. e. Th-X, y^HJieHB, aKTHB
HOCTb 3MaHapiH-X HaaHHaeTB ocjiaÓJiaTbca, hóo pacnapeHic aToro 
BeipecTBa hhhŁmb He iionojmaeTca; tbkhmb oópa3OMB oÓBHCHaeTca 
HauaabHoe na^eHie icpHBofi BO3CTaiiOBJieHia. 9 to oÓBacHeHie Óhjio 
npoBfcpeHO cjrfiflyioipHMB oópaaoMB: upesB wajine npoMeacyTKH Bpe- 
weini Th-X ota^ jihjich otb Topią, AaÓH paTb Bpewa aMaHapin-A 
HcuesnyTb; Torpa KpnBaa BO3CTaiiOBJieHia, He oÓHapyjKHBaa Hauajib- 
naro  napeHia, nocTeneHHO cb TeneHieMB Bpewenn iiopiiHwajiacb. 
TaicHiiB ate oópa3OMB HaaaabHiJH nopBeMB npHBoii napeHia oóycjio- 
BjiHBaeTca 0Ópa30BaHieMB awaHapia, a cjrfcpoBaTejibiio 0 awaHa- 
pin-Z, aKTHBHOCTb KOHXB HpHÓaBJiaeTCH KB aKTHBHOCTH TOpia-X

Akthbiioctl Topią (opftHHBaeMaa npn homoiph a-jiynea) mo- 
ateTB ÓHTb ocjiaÓJieHa ao 25% HaaajibHofi aKTHBHOCTH. 9 th HeoT-
P'tjIHMaH aKTHBHOCTb eCTb, IJOBHPHMOWy, CBOHCTBO TOpia, ItOTOpOC 
He MOateTB ÓHTb yHHHTOHCCHO HHKHKHMH XHMHHeCKHMH lipiewaWH. 
<I)H3HaecKia h XHMH>ieeKia ycjiOBia ne OKa3HBaiOTB BaiaHia Ha oó- 
pa3OBaHie Topia-A h awaHapin. Ciiocoóhoctb TBeppuxB coepnHe- 
Hiu Topią BH^lsjiaTb awaHapiio 3HaaHTeabHO H3Ml>HaeTca bb aaBH- 
CHMOCTH OTB TeMIiepaTypH 0 BflaatHOCTH; HO 3TO, KaKB OKa3ajIOCb, 
He 3aBHCHTB hh otb pa3HHpu bb KOJiHHecTBli oópa3yewoH awaHapia, 
hh otb KOJinuecTBa oeBo6oHc,a,acMOH aMapapin; tpkb KaKB awaHapia
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TCpHCTB CBOIO aKTHBHOCTb BB H'fcCKOXbKO MHIiyTB, TO HeÓOUbHIOe 
3aueA->ieiiie bb Bbi^fejienia 3MaHapia BuauBaeTB aaMhTHoe hsmŁhc- 
Hie BB KOJIH>ieCTB’fc CBOÓOAHOH SMaHaipH.

TaKHMB oópa3OMB aHajiH3B paflioaitTHBHOCTH Topią oóiiapy- 
;kh.ib , <ito pajuoaitTHBHOCTb noAflepataBaeTca o6pa3OBHHieuB 110- 
CJrhAOBaTejibHaro p a^a  pa,aioaKTHBHbixB BeipecTBB: ropifi saeTB 
Topifi-A, Topifi-X oópasyeTB SManapiio, BMaHapia paciiaflaeTca u 
iiopoaśnaeTB 3MaHapiio-X n o ca tp H aa  to ate pacna^aeTca a  upa- 
tomb ^BaiK^H. Kaatpoe hsb 3thxb iiobhxb BeipecTBB xapaKTepa- 
3yei’ca onpefltaeHHbiMH 4>H3HiiecKHMH a  XHMaaecKHMH CBOBCTBawa, 
KOTOpua hxb oTaauaioTB otb 9JieMeHTa, nopo^BBinaro bxb; Hanpa- 
wfcpB Th-X pacTBopaeTca bb anw iaKt, Tor^a KaKB Th He pacTBO- 
paMB; SMaHapia ecTb HHepTHua ra3B, Tor^a KaitB 9Maaapia-2C oó- 
aapacTB CBoficTBaMH TBepAaro Tf.aa, KOTopoe pacTBopaeTca bb h Ii- 
kotophxb KHCjioTaxB a  yaeTyaaBaeTea upa ó tao iib  itajieHia.

KpyitcB noKa3aaB, uto pasjiauHbiMH xHMauecKHMH upieMaua otb 
ypaHa mojkho OT^haaTb cajibHO aitTHBHyio uacTb, KOTopyio ohb 
Ha3BaaB ypaHOMB-Z (Ur-X). Bb npoTHBonoJiojKHOCTh T opiio -i 
BeipecTBo ypaHB-X ^aeTB tojibko p-ayua. YpaHB, otb KOToparo 
OTA’feaeHB ypaHB-X, aa  nepBoe Bpeiaa coBepmenHO JiamaeTca fS-ay- 
uea, Tor^a KaitB aKTHBHOCTb, onpeA taaew aa a-ayuaMH, He H3Mt- 
naeTca npopeccoMB. TaKHMB oópaaoMB ypaHB, itaKB a  Topifi, o<5- 
jja^aeTB HeoTBeMaaMOio aitTHBHOCTbio. Cb TeueHieMB BpeMeHa ait- 
THBHOCTb ypaHa-Y na^aeTB no noita3aTejibHOMy 3anoHy, yMeiib- 
niaacb Ha noaoBHHy bb TeueHie 22 ^Hefi. Ha noAOÓie Topią ypaHB 
nocTeneHHO BO3CTaH0BJiaeTB cboio noTepaHHyio aKTHBHOCTb a  upa 
tomb TaitB, uto iipaBbia na^eHia ypaHa-Y a  BO3CTaiiOB.ieHia y p a 
Ha AonojiHHTeabHbiH oAHa kb .rpyroa. OnbiThi BeKitepejia noita3a- 
jih, uto ypaHB-X MoateTB ÓHTb oT^tJieHB otb ypaHa ocant,ne- 
HieMB óapieMB. TaitB itaitB ypaHB-Y acnycKaeTB TOJibito (3 ayua, 
to acHO, uto a- a  (3-jiyua ypaHa acnycitaiOTca pa3aauHaro po^a 
waTepiaaaMa.

npeBpameHia, coBepniaioipiaca bb pa^ife, bo mhothxb otiio- 
nieiiiixB aHaaorauHU t Łmb, KOTOpua npoacxo^,aTB bb Topili, 3a 
acKjnoaeHieMB rpoMa^Hoa pasHapbi bb aitTHBHocTa. Oóa aaeMeHTa 
.ĘaiOTB 3MaHapia, KOTopua bb cboio ouepe^b npeBpaipaiOTca bb Ma- 
Tepiio, HMtioipyio CBoacTBa TBep^aro Tfcaa a ocfcflaioipyio Ha no- 
BepxH0CTa T’kaB. BupoaeMB Meac^y paflieMB a  ero aMaHapieio ii'I;tb 
npoMeatyToaHaro upo^yicra, KOTopua 6 u  cooTBtTCTBOBajiB Th-X
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B t npeBpaipeHiaxt Topią. P a lili  HenocpeflCTBeHHO npoHSBOAHTt 
3MaHayiio c t  onpeflŁaeHHOio cicopocTbio.

B t  cyxon aTM0C4>eph TBepania SpoMacTua pa^ ia  B u^^aaeT t 
bb B033,yxt oaeHb Maao 3MaHapia. 3 to 3aBacaTt He OTt npeapa- 
meHia npoH3BO^CTBa BMaHapia, a no ea HecnoeoÓHOCTn iiOKBHyTb 
pa^ifi: 9MaHapia CKonaaeTca B t TBepAoa eoan, OKKjnoflapyeTca B t 
Hea a  ocBOÓoatflaeTca TOJibKO OTt HarpiBaHia a a a  pacTBopeHia. 
IlycTh Heóo-ibnioe KoaanecTBO TBepaaro ópoMBCTaro pa^ia, coxpa- 
HaBinaroca HfntOTopoe BpeMa B t cyxOMt n o s^ y a t, aocTaTorao Ha- 
rptTO, htoóh Bnojinh BtmlłJiHTb auaHapiio. AKTHBHOCTb pa^ia tot- 
a a c t  ate H anaH aett yiaeHbmaTbca a >ipe3t 4 aan  5 aacoB t .ęocth- 
ra eT t MHHBMaatHaro 3HaaeHia, KOTopoe, S yayaa opisHeHO a-ayua- 
mh, AOCTaraeTt aanib 1/4 HaaaabHaro 3HaaeHia. 9 to na^eHie ait- 
thbhocth ecTb ea&flCTBie BHMapaHia naBefleHHoa aKTHBHOCTa, ko- 
Topaa pa3BHBaeTca B t Maccis pa^ia citoiuiHioipeiocH B t HeS 3MaHa- 
pieio. O^HOBpeMeHHO e t  3TBMt pa^ifi OTuaeTa TepaeTt cboio cno- 
coÓHOCTb acnycKaTh p- a  y-Jiypa. 9 i a  noTepa aKTBBHOCTH pa^ia 
Henpoji,OJiacBTe.’ibHa; c a n t  coóoio OHt bhobb upioópIsTaeTt cnocoó- 
nocTb acnycKaTb .uyaa, KOTopaa no HCTeaeHia Miscapa flOCTaraeTt 
npeatHaro 3HaaeHia.

Pa3CMOTpHMt aManapiio, OT^aeHHyio OTt pa^ia HarpfcBaHieMt. 
E caa  OHa coópana B t saispuTOMt cocyjyfe, to CHaaaaa ea pa3pa- 
ataioipaa enoeoÓHOCTb BO3poeTaeTt B t TeueHie H’6cKoabKaxt aa- 
coBt; 3to oóyeaoBJiHBaeTCH HaBeAeHHOio aKTHBHOCTbio, oeażK^afo- 
meroca H3t aMaHapia na ctIshkh cocy^a. T or^a , itaKt mh yace 
3HaeMt, aicTBBHOCTb nafl,aeTt no HOKa3aTeabHOMy 3aK0Hy, yMeHh- 
raaacb #0 noaoBHHhr, B t TeaeHie 4 eyTOKt. H a aepT. 3  n p e ^ c T a B -  
jieuw KpaBaa na^eaia aKTHBHOCTa aMaHapia (I) a  KpaBaa BO3CTa- 
HOBJieHia aKTBBHOCTH pa^ia (II); Kant a  B t cayaais Topią o6rfc itpa- 
Bna aoaojMHTejibHbia, hto oótacH aeTca no npeatHeMy: no y^aae- 
Hin H3t paflia aMaHapia, oópa3yeTca HOBaa aMaHapia a  noTOMy 
aiCTBBHOCTh pOCTCTt flO H3Bl>CTHarO npe^iSJia, npa  KOTOpOMt ’IB- 
cao o6pa3yeMbixt aTOMOBt aMaHapia paBHO aacay  pacna,naiOHj,Bx- 
ea 3a to ate BpeMa. TaKHMt o6pa3OMt Ha auaiiapiio a  ea npo^yit- 
th  n p a x o A B T c a  f i o a t e  3 /4  Bcen aKTHBHOCTa pa^ia. HenoepeflCTBeH- 
ho Bcafynt 3a cbobmt OTa/kaeHieMt aMaHapia a,aeTt annib a-jiy ia; 
ho BcatACTBie o6pa3OBaHia naBe^eHHoa aKTHBHOCTa HaaaHaioTt 
n o H B a a T b c a  [3- a  y -ay ia ; aóo, Kant Ówao Haa^eHo, eaoeoCHOCTb 
BcnycKaTb 9th jiyua, npHHa^aeatHTt BeipecTBaMt, KOTopua o6pa- 
3yiOTCH npeBpaipenieM t aMaHapia-A; ^oeTHPHyBt maximum, Hanpa-

5
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weHic -p- a Y-jyicft. cii TeucHiewi) upeMCHH ocaadbBacTb iio Tosiy 
;i;c 3aKOHy, no KOTopoMy swaHania-A TepaeTB cbojo aKTHBHOCTb.

Tenepb h h  bb coctojuuh AaTb oóipee oÓBacueiiie aBJietiifi, 
npoucxoAaiu,axB Bi> panio9iieMeHTaxi). Atomu 9tbxb sjicmchtobb

<{)Hr. 3.

caMue TiDKejiue, noTopue Toabito hsbIjcthh bb Hayicf>. Atomhuh 
b4 cb ypaHa 240, Topią 232,5 a pa^ia 225. ^onycKaroTb, >ito iio 
KaKHMB-BHÓyflb IipHHHHaMB 9TH THJKeJIUe aTOMH HeyCTOHUHBbl H 
pacna^aioTca. Pacna^eHie conpoBOJKAaeTca BUTajiKHBaHieMB a-aa- 
cthu,u , npa aeMB ea coofiipaeTca Oojibiiiaa CKopocTb. oób-
HCHeHia pa^ioaKTHBHuxB aBJienia na;io npanHTb, hto bb ceKyH^y 
pacna^aeTca Jianib oaeHb Manaa aacTb Bcero aacna hm'Łioih,hxch 
aTOMOBB; bb TeaeHie ceKyH^u pacna^aeTca nanib 10“ 11 aacTb pa- 
flia, 10*17 aacTb ypaHa a  Topią. TaitB k3kb a-ayaa conpoBOHtfla- 
iotb nepBoe upeBpaipeHie pa^ioaneMCHTOBB, to cni^yeTB oatH^aTb, 
hto BcaKifi pa^ioajieMCHTB oSaa^aeTB aKTHBHocTbio, KOTopyro Hejib- 
3a otb Hero othhtb hhkhkhmh xaMaaecitHMH cpe^cTBaMii; 9T0 h 
HMteTB m4 cto bb ^tflcTBHTejibHOCTH: itaat^ufi H3B TpexB pajiio- 
ajieMeHTOBB oóna^aeTB HeoTBeMJieMOio aKTHBHocTbio, oSycnoBJia- 
BaeMOio HCKjnouHTejibHO a-JiyaaMH. Bcai^CTBie BujrJuenia a-aacTii- 
U,H 3T0MB CTHHOBHTCH JieTUe, '1'tMB IipeiK^e, H H3M'I)HHeTB CBOH XH- 
MuaecKia u 4>H3aaecxia CBOHCTBa; iionyaaioin,iaca octhtokb HeycToa- 
hhbb a  pacna^aeTca, npa aeMi. B03Haitai0TB hobuh BemecTBa. 
Pa3B HaaaBHiHCb, npopeccB paena^eHia Hey^epiKHMo npoAonataeTCH 
a  cb onpe^hueHHoro citopocTbio a^eTB otb o^noa cTyneHH kb Apy- 
roa. lip a  uocjitAHeMB óuctpomb upeBpameHia BuSpacuBaeTca 
P-aacTaaita—npoijeccB, conpoBoat^aeMua 'f-jiyaaMH. Ila aepT. 4
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upe^cTaBJieHH pa3aa’iHbia BeipecTBa, oópa3yeMhia Bcat^CTBie pac- 
na^eHia pa,a;ioaTOMnBB; 33,'fccb a;e o6o3HaaeHu Tfe ayna, KOTopue 
acuycKaiOTca b i KajKfloa cTa^ia.

Bb Topił; upeBpameHia pacna^aiOTCH Ha uaTb OT^tiibUbm. 
e,Ta,a,ifi, bb paflifc Ha inecTb n bł ypaHfc Ha £Bt. KaatfloelH3B hobmxb 
BemecTBi., HBiiHiomeecH, khkb npoAyKTB upeBpameHia, cjrlmyeTB 
paacMaTpuBaTb, naitB uepexo^Hbifi ajeineuTB cb ouenb orpaHaaeH- 
hoio upoAOJDKHTeabHOCTbio cymecTBOBaHia. KaatAua hsb npo^yK-

<pnr. 4.

tobb iipeBpamaeTca no oupeAlmeiiHOMy 3aKOHy h bb onpe^ŁJieH- 
HOMB ltOJIH'ICCTB'h. JIo HCTeueiliH BpCMCHU t HMllIOipeCCH UHCJIO 
aTOMOBB N t KaKoro-HHÓyflb po^a BemecTBa oupe^IiaaeTca ®op_ 
Myjioro

Nt- N 0<^',
myt N o ecTh HaaaabHoe uacao htomobb h X uocTOHHHaa npeBpa- 
ipeHia. TmaTe-ibHoe H3CJitAOBaHie iioi;a3aao, uto 3a 3MaHau,ieio-X 
Topią cat^yeTB .nBt, a 3a 3MaHau,ieio-X pa,niH cat^yeTB ueTupe 
upeBpameHia; o^ ho H3B 3thxb npcEpaipcHiu bb tomb h apyroMB 
cayaah OKa3aaocb HeacnycKaiomniiB ayaefi, t . e. MaTepia npeBpa- 
macrca, He BbiTaaKHBaa H3B ce6a a- aaa p-uacTH*ieKB. Bpewa 21, 
npoTeKaioiu.ee 3,0 i”hxB nopB, noita iioaoBHHa npo,a,yKTa He apeBpa- 
thtch, apapo^a Jiyaea, HcuycKaeMUXB khjkawmb npoflyKTOiiB, a 
TaKHie 4>u3BuecKia a xaMH‘iecKia hxb CBoficTBa yKasaHhi bb cał- 
Ayiomeii TaSaaaKt.

npoTeKaioiu.ee
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Pa^ioaKT. , x ■
T Jlyun XHM. H <KH3. CBOHCTBa.

npofl.

Ur a pacTBopnsrb | b i  asótJTKfc
Ur-X 22 cyT. M  7 HepacTBopnM'b f yrjieaMM. cojih.

Koh. ripofl.

Th a HepacTBop. btj aMMiaitb.
Th-X 4 cyT. a pacTBopnuii. b i  aM&iiairlł.
Em. 1 m. a HHepTHhlfi raSB CB ÓOUblllHMl. 

moji. bIjcomt.; cJKHiKaeTca npn 
— i20on,.

Em-X 55 ra. HtTB hmIsioti CBoflcTBa TBepAaro t’Ł- 
jia, ocifla io rb  Ha noBepxHOCTax,b;

Eru-2X 11 b. «> P> 7 Brh są. noJiii —ocażitflaeTca Ha ita-
Jtox'Ł; pacTBoparoTCH bł  iihcjio- 
^8X 1. OupeA^JieHHbiH cbohctbh

KoH-npoA- Jbb pacTBopaxT>.

Ra a
HHepTHun ra3i» óoabinoro mojick.Em 4 cyT. a
Bfcca; eiKHJKaeTCH n p n —150°IJ,.

Em-X 3 m. a HMtlOTB CBOHCTBa TBepAarO T'I»- 
jia, o c t^ a io T t Ha ii0BepxH0CTH, 
BB 3JI. HOJTfc —Ha KaTOA'h, pac-

Em-2X 21 m. irhTb ■TBOpaiOTCH BT. HlłKOT. KHCJIOTaX'b, 
HcnapaioTCH npn ótaow b Kaae-

Em-3X | 28 m. «, P, 7
Hia, 9JieKTpojiH3HpyioTca bi, pac- 
TBopax’h.

Em-4X 1 on. Bea. a paCTBOpHMB BT. CfepHOM KHCJIOTll.
Kon-npoAi —

llpeBpaiąeHia SoJibniHHCTBa npo^yKTOBB conpoBoat^aiOTca b h - 
jtliJieHieMij a-aacTHu/b. 3aM’h‘iaTejibHO, hto p- h 7-Jiyra iiohbjihiot- 
ch jinnib npn noeatAHHXT. 6hctpm xł npeBpameHiax’b, upeTepirfc- 
BaeMHX'b TpeMH paAioaaeMeHTaMn; oTCio^a bhaho, uto no cpaBHe- 
Hiio cb a-aynaMH (5- n 7-JiyuH nrpaiOTB BTopoCTeneHHyio poab npn 
npeBpan^ęHiasi. pa^ioaTOMOBł. HeTBepTun upo^yKTi. aiiaHapin pa- 
flia, l£m-4X, pacna^aeTca upe3BuuaHHo MejweHHO no cpaBHeHiio 
cł spyraw n npo^yKTaMH—annib upe3i> HtCKoabKO eoTem. jtŁtb  no- 
aoBHHa TiłJia npeBpain,aeTca. S tott. Me,ą.iieHHo OTMnpawipin npo-
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jyKTb pafllH ÓHJIb OTKpHTT) OflHOBpeMCHHO r-aceio Kropn H TH3e- 
jieMt, KOTopue Haman, hto npe^MeTb, norpyaceHHbifi Ha HhKOTopoe 
BpeMH Bb aMaHapiio, no y^aaeHin OTTy^a He TepaeTb BnoaHfc 
CBoeS aKTHBHOCTH; Bb Tfcjrfc coxpaHaeTCH caaGaa ocTaTOHHaa aK- 
THBHOCTb, He HSMtHHIOmaaCH 3aMtTHbIMb OÓpa3OMb no HCTeaeHlH 
6 MtcapeBb. BejrfeACTBie Me^aeHHaro cBoero npeBpameHia stotb 
npoayKTb MoateTb CKonaaTbca Bb pa^iŁ npeatAe, af.Mb ero o6pa 
3OBaHie ypaBHOBfccHTca ero npeo6pa3OBaHieMb.

TaKb KaKb Kaat^ufi papioaKTHBHbiH upoflyKTb HMfceTb orpaHH- 
neHHoe cymecTBOBaHie, to ohh HHKor^a He MoryTb CKOHHTbca b i  
SHaraTejibHOMb KOJinnecTBii. M acca Kaat^aro npoflyKTa aocTHraeTb 
MaKCHMajibHOH BeraaHHbi, Kor^a KoanaecTBo BHOBb o(5pa3yeMaro Be- 
mecTBa paBHO KoaHaecTBy oópam aeitaro. OTHOCHTeabHoe KoannecTBO 
KajK^aro H3b HMtromnKca npn pa^ioaKTHBHOMb paBHOBhcin ripo- 
flyKTOBb npOnOppiOHajIbHO COOTBiTCTBeHHOH IipOAÓJiatHTeJIbHOCTH 
nxb eymecTBOBaHia. Pa3CMOTpHMb HanpnMfcpb pa^ifi, Bb KOTopoMb 
Bb Teaeiiie o^Hofi ceKyH^H pacna^aeTca n  aTOMOBb; nycTb N tj N 2, 
N 3 . . .  HanSoabinia HHCaa nepBoro, BToporo, T peT baro ,... npoAyic- 
TOBb, Xt , X2, X3 . . .  HXb pa^ioaKTHBHblH nOCTOHHHHH. Taitb KaKb 
3anoHb npeBpaipeHia o npe^iaaeT ca 4>opMyaoio N = N oe~^‘, to 
dNldt,=s=— \N .  Ecan ycTaHOBnaocb pa,a,ioaKTHBHoe paBHOBtcie, to 
’ineao aTOMOBb, pacna,naiom;HxcH Bb o^Hy ceKyH^y, oahii8kobo aaa 
BC'hxb npo^yKTOBb; aro  3aKJiio>ieHie ocHOBunaeTca Ha AonymeBin, 
hto najK3,biu pacna^aroipifica aTOMb #aeTb o,a,HHb aTOMb cabayio- 
m aro npo^yKTa; TaKHMb oópa3OMb

n =  X1ZV1 — X2.ZV2 =  X3 N3 =  ...

3HaneHie X oópaTHo-nponoppioHaabHO upoAoaatHTeabHoeTH Bpeue- 
iih 7', Bb Terenie KOToparo noaoBHHa ^.aHHaro npoAyitTa hcuhth- 
naeTb npeBpain,eHie; TaKHMb oópa3OMb npoayKTb cb HaHMeHbineio 
CKopocTbio npeBpameHia GypeTb coÓnpaTbCH Bb HaHCoabineMb ko- 
jiH'iecTB’li. T aab  Bb c a y n a t pa^,ia możkho noKa3aTb, uto npn pa- 
JlioaKTHBHOMb paBHOBfcCiH MaKCHMaabHOe HHCaO aTOMOBb 3MaHa- 
pin Bb 463000 pa3b Goabine, nfcMb o6pa3yroiu,HxcH Bb o,a,Hy ee- 
KyH^y aTOMOBb. S totb pesyjibTaTb 6uxb npoBfcpeHb Ha ouuTt.. 
^aa te  Bb c a y n a t oneHb aKTHBHaro npopyKTa, KaKb papifi, ripn co- 
CTOHHin paBHOBfecia KoannecTBO icażK,n,aro upoayKTa BeebMa He- 
Beanito: Bb oahomb rpaMMf. MHCTaro ópoMHCTaro papia Haxo- 
Ahtch 3MaHapia He Goabine 1/100 mgr., a 3MaHapin-X He Gojrfce
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1/20000 mgr. IIoKa B'b p y n a x b  aacji^AOBaTejiefi He Ó y^eT t óójib- 
m axb  Maccb pa.a,isi, KpoMh aMaHapia, hh ochoto a3b  ÓHCTpo npe- 
BpaipaioinHxcfi npoayKTOBb p a ^ ia  hc y ^aeT ca eoópaTb bt> ^ocTaToa- 
HOMb KOflHHeCTBt 3.JIH HXb HSC-lfi^OBaHm OÓhlKHOBCHHHMH XHMHaeCKHMH 
cnocoCaMH. B b c.ayaaaxb Topią u ypaHa npeBpaipeHia eoBepmaioT- 
ca  Bb MMJiioHb pa3b  M e^jeH iite , aliMb y  p a^ia , u ponaaecTBa 
paAioaKTHBHUXb npOAyKTOBb CJUMIKOMb Majlhl, HTOÓM HXb MOHCHO 
nOJiyUHTh Bb B’hCOMUXb KOJlHHeCTBaXb.

TaKb KaKb pa^ifl Haxo,a,HTca Bb cocT oan ia  HenpepHBHaro pac- 
na^eHia, conpoBoacAaeMaro BHÓpacHBaHieMb a-aacT apb  a  oópa3o- 
BameMb H0Buxb Bem,ecTBb, to cb TeueHieiub BpeiieHH Aaanoe 
icojiaaecTBO pa,a,ia acae3aeT b , KaKb TaKOBoe, a  npeB paipaeTca Bb 
HeaKTHBHoe BeipecTBO. B uaacjieH ie noKa3HBaeTb, kto Bb Teaenie 
ro ^ a  H3b oahoto rpaMMa O poim cTaro p a^ ia  acae3aeT b  okojio 1/2 
mgr. IIo  npom ecTBia 1500 jiŁtł  iioaoBHHa abhhoh M accu p a ^ ia  
npeBpaipaeTca. E cua ón CHaaajia bch 3cmjih cocToajia a3b  aacTa- 
ro  p a^ ia , to ape3b  30000 jrhTb e ro  ocTajiocb (5h  jiam b MHaaioHHaa 
.HOJja, kto cocTaBaaeTb co^epataH ie xopom axb  coproB b CMoaaHoft 
p y s u ,  HaxoA0MOM Tenepb. TaKb KaKb 3eMHaa Kopa ropa33,o CTap- 
m e, to npaxoAHMb Kb 3aKJnoaeHno, kto pa^ifi KaicHMb-TO oópa3OMb 
HenpepuBHO flOJUKeHb o6pa3OBUBaTbca H3b MaTepiaaoBb, Haxo,n,H- 
ip ax ca  Bb 3eMJit. E c a a  uoacKaTb KpyroMb ajieMeHTu, icoTopue 
Morjia 6h  nopoat^aTŁ pa^ifl, to ypaH b a  Topią upe,pcTaBJiaioTca 
Haaóojrfce u o ^ o fla ip a M a  ju a  T anoa p o a a , a6 o  oóa yflOBaeTBopaiOTb 
Heo6xoA0MHMb XJia Toro ycjioBiaMb: aTOMHue B ic a  a x b  óoabiae 
aTOMHaro B tc a  p a ^ ia  a  oóa B cer^a BCTpfcaaioTca Bb T'fcxb py,a,axb, 
H3b KOTopbixb AoóbiBaeTca p a ^ ia ; n p a  stomb oóa aaeMeHTa no 
cpaBHeHiio cb pa^ieM b oTJiaaaioTCH npoAOjnKHTejibHOCTbio cyipe- 
CTBOBaHia; TaKb KaKb aKTHBHOCTb ypaH a a  Topią Bb MHJiJiioHb pa3b 
MeHbine aKTHBHOCTa p a^ ia , to apoflOJiiKHTeabHOCTb a x b  cyu<ecTBO- 
BaHia Bb MHiiJiioHb pa3b óoabm e, TaKb uto Jiamb ape3b  1500 mhji- 
jiioHOBb ahTb nojioBHHa HMfcioiparoca ypaH a iipeBpam,aeTea. Bb 
irhnoT opuxb OTHomeHiaxb ypaHb upe^CTaBJiaeTca H aaóo jrte  Bh- 
poaTHbiMb sjieMeHTOMb ■ po^HTejieMb pa3,ia, aóo  MHHepajiu BCTpfe- 
aaroipieea Bb ypaHOBofi pyafc, H a a ó o a ie  óoraTbi coflepacameMb pa- 
3,ia, Tor.ua KaKb MHHepajiH, BCTpfeaaeMue Bb TopieBofl pyflli, aacTo 
coAepiKaTb oaeHb Majio pa3,ia.

OKOimaTejibHoe phm enie  Bonpoca iipe^cTOHTb eipe Bb óy^y- 
ipeMb. E cjih paflia  HpoacxoAHTb a3b  y p an a , to p a ^ ia  TaKiite ot- 
hochtch Kb y p a a y , KaKb awaHapia paji,iH othochtch Kb pa^iio; cb

Tor.ua
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oahhmb Miiib oTJiHuieMt, hto pa^ifi oóaa^aeTB HCcpaBHenHO ćoab- 
mero upo^oaaiHTeabHOCTbio cyipecTBOBaHia, 'J im  ero SMaHapia. 
Ho HCTeueHiH ntCKoabKHXB TucanealiTifi eo^epataHie paaia bb mh- 
Hepaal; .pocTHrao óh nocToanHaro 3HaneHia, Kor.ua oópa3OBanie pa- 
aia cpaBHajiocb óu cb ero noTepero BCjrfcflCTBie pacna^eHia. IIo 
3T0My B3i’jia,ny KoannecTBO pa^ia, Haxo,n,amaroca bb ahhhomb mh- 
Hepajifc, Bcer,na nponoppioHaabHO KOJinaecTBy aaeMeHTa ■ poanTeaa.

Hcho, hto óucTpo npeBpaiparoipieca upo^yKTU, BO3HHKaioipic 
BCjrb^cTBie pacna^eHia pa^ioaaeMeHTOBB, no npHHHHij orpaHHHeHHofi 
iipoAoaacHTejibHOCTH CBoero cyipecTBOBaHia, HHKorpa He MoryTB 
CKOIlHTbCa BB ÓOJIbniHXB KOXHBeeTBaXB. HaupOTBBB TOTO MOJKHO 
oaca^aTb, hto BCiojiy, r p t  BCTp-fcuaeTca papioaKTHBHaa MaTepia, 
HaH3,eTca 6oabmoe KoannecTBo HeaKTHBHMXB upojryitTOBB, naitB pe- 
3yjibTaTB pacna^eHia bb OT^aaeHHbia reoaorHHecKia 3iioxh. Ho He- 
aitTHBHHe npo^yKTU pa,n,io3aeMeHTOBB cyTb BuSpomeHHMH a-nacTH- 
pu  h KOHeaHbie npoflyitThi lian iipo^yitTŁi, kotopmmh onaHHHBaiOT- 
ca pa^ioaKTHBHbia npeBpameHia Kaac^aro saeMeHTa. CMOaaHaa py- 
fla, bb KOTopofi Haxo^aTb bc!> papioaaeMeHTU, co,a,epacHTB oncHb 
MHOI’0 H3B'feCTHbIXB 3aeweHT0BB BB M3JIbJXB KOaHHeCTBaXB; IipHCyT- 
crBie piAitaro ra3a rejiia oneHb 3aM'ŁaaTeabHO. reaifi BCTpłaaeT- 
ca Toabito bb coiipoBoacpeHia cb paflioaKTHBHWMH MHHepaaaMH h ero 
npncyTCTBie thmb cocjaB ineTB Bbi^aroipeeca oócToaTeabCTBO. Coa- 
AH ii a BHCKa3aan rnnOTe3y, hto reaifi mo;kctb ÓHTb upo^yitTOMB 
npeBpameHia pajpa. 9Ta ranoTe3a uoaynHaa uo^TBepatfleHie bb 
H3M'ŁpeHin naccB a-aacTHpB, Bu6pacbiBaeMbixB pa^ieMB; OKa3aaocb, 
hto bb iipe^'haaxB ohihóokb HSirhpeHia Maccia 3thxb nacTnpB oah- 
HaitOBH cb MaccaMH aTOMOBB reaia. ^p y ro e  SaecTaipee noATBepat- 
Aerne rHiiOTe3H ónao pano hobumh ontiTaMu PaM3aa h Coahh, ko- 
Topue Haman, hto bb aanaaHHofi TpyóoHKb, bb KOTopofi HkuoTopoe 
BpeMa coxpaHaaacb 3MaHapia pa^ia, Bcepaa uoaBaaeTca reaifi. Oaa- 
3aaocb, hto reaifi nocToabKy oópa3yeTca H3B SMaHapia, nocKoabKy 
nocai^Haa pacna^aeTca u ncae3aeTB. OTCio^a HBaaacb Mbicai. 
caHTaTb reaifi KOHenHbiMB npo^yKTOMB pacna^eHia aTOMOBB aiaaHa- 
pin; ho cKoprhe moikho AyaaTb, hto reaifi upocTO oópa3yeTca BNÓpo- 
nieHHMMH a-aacTHpaMH. Ecan 3to tbkb, to reaifi oópa3yeTCH H3B itaat- 
Aaro npo^yiiTa paflia h BfipoHTiio hsb naacflaro pajijoaaeMeHTa, bh - 
ewaaioiparo a-aynn. 9KCiiepnMeHTaabHbiH Tpy^HOCTH ho^ o6huxb H3- 
ca^AOBaHifi TaitB BeartKii, >ito ycrrhxH HaninxB H03HaHifi HCH36tac- 
ho floażKHbi ShiTb oneHb Me^aeiiHu.

Oópa3OBauie reaia H3B 3Manapin pa^ia cocTaBaaeTB <i>aKTB

Kor.ua
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BejumaHiiieii BaatHOCTH, BucpBbic oÓHapyatiiBiniH npeBpameHie 03- 
Horo ajieMeHTa bb 3pyrofl. IIpopeccB btopo iipeBpameBia >ipe3Bu- 
'iaiiHO CBoeoópa3eHB, hóo npoTeicaeTB chmb coóoio h co CKopo- 
CTblO, KOTOpyro UH He BB COCTOHHiH H3M'fcHHTb. Bo3HHKHOBeHie l'e- 
Jiia H3B pa,nin CTapajiHCŁ oóbHCHHTb no CTporo xHMHaecKHMB npHH- 
pnnaMB, 3 'taaa  npeflnoJiojKeHie, hto nocjrhflHifi ecTb He HacToaipifi 
aaeMeHTB, ho HeycTOHHHBoe coe3HHeHie rea ia  cb h3b 1jcthumb hjih 
HeH3B'hCTHMMB 9JieMeHT0MB, H HTO CB BU3’tlieHieMB rejlia 9TO coc- 
AHHeHie chmo-coóoio pacna,a,aeTCH. Ho Tenepb mu 3HaeMB, uto 
9to BupajKeHie „coe3HHeHie“ oaeHB cBoeoópa3HO bb cbohxb cboh- 
CTBaXBj HÓO HeOÓXO1Ę0MO IipHHHTb, UTO OHO —BB IipOTHBOHOJIOHt- 
HOCTB BCtMB ,3,pyrHMB MOHeKyjIHpHNMB coe3HHeHiaMB—npn pacna- 
3eHin BuópacuBaeTB H3B ceóa cb rpoMa^HOio citopocTbio sapaatcH- 
huh aacTHpu h uto ocBoóoat^aiomaHCH npn btomb 9Hepria bb mhji- 
xioHB pa3B óojibme, u'Łmb npn KanoMB-HHÓy3b apyroMB XHMH«ie- 
ckomb npeBpameHin. K p o n t Toro Ha30 HpHHHTb, uto liponeccB, 
npn KOTopoMB ocBoóoacflaeTCH reaiH, He 3aBHCHTB otb TeMuepaTy- 
p u —pe3yxbTaTB, 30 chxb nopB He HaÓJiro.iaBmiHca hh npn Kaicofi 
xHMHaecKofi peaKiijH. B e t  npoH3Be3eHHua 30 chxb nopB Haóaio- 
3eHia, roBopaTB 3a to, uto pa^ifi ecTb liacToamifi ojicmchtb bb 
tomb CMueat 9Toro CHOBa, icaicoe eMy upn^aioTB bb xHMin. Pa^ifl 
HMheTB OnpeA’hJieHHUH CneKTpB H aTOMHUfi BtCB; BB XHMHUCCK0MB 
oTHomeHia ohb Ójih3okb kb ajieMeHTy óapiio. n o  Teopin npeBpa- 
meHin rejiifl h pa^ioaKTHBHue npo3yicTbi npoHcxo3aTB BCJit3CTBic 
pacnafleHia btomobb, a He MoaeKyjiB. Pa3HHpa 3ByxB touckb 3 p t- 
Hia 3aicinouaeTca e^HHCTBeHHO bb HOMeHoaTypt. XHMH>iecKifi aroMB 
onpe3txaeT ca, iokb MejihuaHiiiaa, Moryipaa bxo3HTb bb coe^HHe- 
Hia cb ,a;pyrHMH BemecTBaMH e3HHHii,a, KOTopaH He mohcctb óuTb 
pa3flpOÓJieHa H3BtCTHUMH HHMB 4'H3HUeCKHMH H XHMHUeClCHMH CH- 
jiaMH. 9 to, khkb h3b1jctho, HMieTB mIscto bb c a y u a t pa^ia, hóo 
pacna^eHie aTOMa nponcxo3HTB caMO coóoio h 9to pacna^eHie 
He mohcctb óuTb hh 3aMe^aeno, hh ycicopeno xhmhucckhmh h «>h- 
3HaecKHMH cpe^CTBaMH, HpHHHMaa bo BHHManie coBepineHHO hobuh 
xapanTepB npeBpameHin, npoHcxo^amHXB bb pa3.it, h pa3BHTie 
npn 9tomb rpoM a^aaro KoanuecTBa aHeprin, eeTecTBeHHte reaifi 
caHTaTb pesyjibTaTOMB coBepmeHHO HOBaro po3a MaTepiaabHaro 
upeBpameHia, hmchho pacua^eH ia xHMHuecKaro aTOMa, a He xhmh- 
uecKofi aacTHU,u.
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IIocTaHOBKa o6m;HX'B npaKTunocEHKi 3anaTin no 4)H3H 
K’fc BŁ HOBOpOCCinCKOMŁ yHHB0pCHT0Tl>.

^ jih ecTecTBeHHhix’b HayuT. JieifuioHHaa CHCTewa npenopaBaHia, 
ecaa TOJibKO jieupiaMB ne eonyTCTByiOTB npaKTaaeeKia 3aHHTia, ho- 
hth iioBceMtCTHO npH3naeTca bb HacToaipee Bpewa ycTapiBraeio a 
iipHHOcamcio Maao HOJib3u; jaa te  bb HayitaxB copioJiora,iecKHXB 3a- 
uacTyro npaÓisraiOTB kb Tony ate KoppeKTHBy; BHor^a pa3,a,aiOTca 
Aaate roaoca 3a HCKJiroyHTejibHO npaitTaaecKoe npeiiOflaBaHie. Ho 
oÓa npaMHHX,b n y ra  B p a ^ -a a  npe^CTaBaaioTB T i cnocoSu nperio- 
AaBania, KOTopue —npa HanMeBbmefi 3aTpaTi 9Hepria a  BpeMeHa 
apenoAaromaMB a  yaaipaMHCa — ^aroTB HaaOoabmee KoaaaecTBO a  
Haaayuniee KanecTBO coo6meHHbixB a  ycBoeHHUXB CBifliHifi; a 
3^'liCb, B ip o arao , roedio tutissimus ibis.

Ee.m roBopaTb bb nacTHOCTa o ®a3aiti, to, noBa^HMOiiy, rpo- 
MaflHoe fioabniHHCTBO <sa3anoBB ctohtb 3a coeABHeHie aeKpioHHaro 
a  lipaKTaaecKaro npeno^aBaHifi — a  He Toahito bb Bbicinea, ho a 
bb cpeAHea niK oai. TŁmb He MeHie, BipoaTHO, MHorie hbb paóo- 
TaBniaxB npaKTaaecKa no <i>a3BKb hjih pyit0B0,n;BBinBXB 9thmh 3a- 
HHTiaMH BB pyCCKHXB <I>H3HaeCKHXB Ha(5opaTOpiHXB CO3HHIOTB, U TO 
oóbtHHaa cacTeMa Be^eHia 3thxb 3aHaTi0 BMicTB He Maao ne,no- 
CTaTKOBB, npenaTCTByioin,BXB n o m o n y  aocTaateHiio TixB TpexB p i-  
aea, KOTopua, Booóipe roBopa, AoaatHbi npecjrfcflOBaTbca bmh, 
a HMeHHO: O3HaKOMJieHia nyieMB coScTBeHHaro onuTa cb pa3aaa- 
hhmh <i>H3HHeeKaMH HBaeHiaMii, 03HaK0?jaeHia cb MeTo^aMa onpeA'6- 
jieHia 4>B3a>łecKBXB nocTOHHHUxB a  noayaeHia Haraa^iibiXB npe#- 
CTaBaeHia o ®B3aiiecKOMB 3HaaeHia 3thxb nocToaHHbixB. OóbiHHaa 
cacTeMa .nocTaateHia 9thxb p i.ie a , 3aaMCTBOBaHnaa B3B npaKTa- 
kh repMaHCKHXB yHHBepcHTeTOBB, 3aKJnonaeTca bb tomb, uto bb 
aaóopaTopia BbicTaBaneTca óojihmoe hhcjio pa3Hooópa3HHXB H3Mi- 
paTeabHHXB npaóopoBB, KOTopue ocTaBaaioTca na 3Ha>łHTeJibHyio 
Aoaio yneÓHaro BpeMeHa a  Ha kotopuxb npaKTHKaHTBi, no oaepeAn, 
pimaiOTB hjih a p y ria  oaaaaecKia sagana; npa btomb oOhkho- 
BeHuo Ha nopaAOKB pinieHia 3aflaaB oÓpaipaeTca Maao BHHMania,

6
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TaKt hto MoateTt cayuHTbca, hto oahhb npaKTHicaHTB cero^na 
onpejtxaeT B  yx’feabHUH b^ cb rHApocTaTHaecKHMB B3B'fcniHBaHieMB, 
a 3aBipa — ropH3OHTaxbHyio cocTaBaaiomyio seMHoro Mai’HHTH3Ma 
cb noMOiąbio aócoaiOTHaro raabBaHOMeTpa, a Apyrofi pfcmaeTB 9th 
» e  sawann bb OÓpaTHOMB nopa^Kił.

TjiaBHtfimHMH HeflocTaTKaMH 9toh cnerreMbi — no KpanHen irib- 
pb, bb ea KpafiHHXB npoaBxeHiaxB — hbjihiotch:

1. omcymcmeie nocjindoeameMHOcmu ec p  nuceniu pa3MiuHmxn 
3adaKz;

2. nenpou3eodumeMuaii mpama epememi pyKoeodumejieu, koto- 
puMB npnxo^HTca oóbhchhth o,hho h to ase o^HOMy—^ByMB cTy,neH- 
TaMB bb Kaac^HH aeHb 3aHaTiS;

3. omopeaunocmb npaKTuaecKHXB 3aHHTiii ona Kypca, HHTaeMaro 
npoteccopoMB: Ha jxeKpiaxB, — khkb 3a He^ocTaTKOMB BpeMeHH, 
TaitB h 3a HeaceaaHieiiB HapyiiiHTb CTpofiHOCTb h CHCTeiiaTHUHOCTb 
HS-noateHia — MHoria npaKTHuecKia paóoTŁi hjiii He ynoiiHHaioTca bo- 
Bce, hjih TOJibico ynoMHHaioTca, h, HaoÓopoTB, MHorie H3B oijntobb, 
AeMOHCTpapyeMHXB Ha jieKpiaxb, ocTaioTca jy a  cayniaTeaeH TOJib- 
ko noKaaaHHHMH hmb, ho He upoAbiiaHHUMH hmh.

HtoOu  OCJiaÓHTb BTOpOH H3B Iiepe>IHCJieHHUXB He^OCTaTOKOBB, 
bo mhothxb jiaÓopaTopiHXB okojio npnóopa Haxo;i,HTca pyKonucHoe, 
jiHTorpatapoBaHHoe hjih iienaTiioe oÓBHCHeHie, upn KpaTKOCTH — 
CBO^ameeca kb peąeiiTy, a upn oócTOHTejibHOCTH — Be^ymee kb 
TOMy, hto H3B Heóojibiiioro KOJinnecTBa BpeMeHH, KOTopoe paóo- 
Taiomie upoBoaaTB bb JiaóopaTopin, 3HaaHTejibHaH uacTb yxoAHTB 
Ha HTeHie 9Toro oÓBHCHeHia. E cjih ^aate Tania cneniajibHO iipncno- 
COÓJieHHHH KB 3,aHHUMB npHÓOpHMB OÓBHCHeHia HaXOAHTCH BB py- 
khxb cTy,n,eHTOBB bb bh^Ij JiHTorpa<j>H|ioBaHHNXB hjih neaaTHbixB 
3aiIHCOKB, TO, KHKB lI0Ka3NBaCTB OIINTB, MH01'ie HpeflHOUHTaiOTB 
3HHKOMHTbCH CB HHMH okojio npnóopoBB, a He npe^BapHTejibHO, 
flOMa. HiCKOJibKO Jiyuiie oóctohtb jphjio thmb, hhthiotch cne- 
ujajifcHhie oÓBHCHHTejibHhie itypcu, ho Tor^a BunojiHeHie paóoTH 
3a’iacTyio OT^bneHO cjihiiikomb óojibiiihmb upoMeaiyTKOMB BpeMeHH 
otb ea oÓBacHeHia.

^ToÓbi yMeHbriiHTb HenpoHSBOAHTejibHyio TpaTy BpeMeHH Ha 
OÓBHCHeHia h Ha hxb ycBoeHie n htoón bhccth CHCTeMy bb nopa- 
.HOkb pbmeHia 3a,a,a'iB; bb k9móph,h,jkckomb yHHBepcHTeTi, ajih Me- 
AHKcTbb (lipo*. ^ ; k. ,3,a;. T omcohb), h Ha Cours próparatoires pour les 
etudes physigues, chimigues et naturelles bb IlapniK i (npo<i>. Kpyin-
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KOAb) lipHHHTR *) HHaH CHCTeMa: IiyCKaeTCH OAHOBpeMeHHO OUeHb 
01'paHHueHHoe uhcjio pa3JinuH UXB sa n a u B , ho bb bo3mohcho óojibm oM B  
uHCJih 3K 3eM nanpoB B , a npiióopu sth, iio p im e H ii i  sa w a n n  bcŁmh 
r p y n n a i iH  npaKTHKaHTOBB, CMiHaroTCn npyrH M H . l i p a  3tomt> y  ^ a t .  
4 ® .  T omcohh n p e ^ B  H ananoM B saHHTifi a ccn cT eH T B  T y T b  ate  bb a a -  
ó o p a T o p in  u n T aeT B  pon,B K paTK ofi oÓBHCHHTeabHoii J ieitp in

Tanaa CHCTewa TpeóyeTB odaanaHia SHauHTeabHUMB uhcjiomb 
O.ĘHHaKOBŁMCb IipH^OpOBB, UTO, HpH OrpaHHUeHHUXB CpeflCTBaSB 
pyCCKHKB <DH3H'ieCKHXB HHCTHTyTOBB, BO3MOJKHO JIHmh IipH nenie- 
BII3 Fili 3THXB UpH0OpOBB 2). IlOCJlt AOJirHXB nOHCKOBB H Upo6HUXB 
HOKynoKB iio OflHOMy 3K3eMHJiapy, mu ocTaHOBHJiHCb Ha c jrŁ n y io -  
ii(Hxb npn6opaxB:

1. B i c u —  otb L . R e im a n n , B e r lin , S . O ., S c h m id s tr .,  3 2 , —  
A; 1 4 0 7 , p iH a  —  3 6  M apoitB; n p n  H a rp y 3 K a x B  rpaMMOBB n o  1 5  n a -  

iotb iionyM HjuiHrpaM M bi h MoryTb cayatHTb h K aitb oóuK H O B eH H ue  

bIicu , h i;hkb B i c u  n a a  r n n p o cT a T H a e cK a r o  B 3 B im H B aH ia , h KaitB 
B i c u  M o p a .

2 . IIlTaH reH B-ii.H pK yjiH  (Ai 6 7 , 5  M ap.) h T o n c T O M ip u  (Ai 7 4  
6  M ap.) —  otb L e p p in  & M asch e , B e r lin , S . O ., E n g e l-U fe r ,  17 .

3 . O n T H aecK ia  CKaMefiKH —  hsb nepeBHHOH aockh, yKpiiuieH- 
iiofi Ha nByxb / ~ \-o6pa3Huxi. atejii3HUXB HoacitaxB h CHaSateHHofi 
nHHefiKoio cb cajia3oaK aM H  n o  Kbhhkc (ZS. f. p l iy s .  c h e m . U n te r r .  
5  (1892) S. 116—119) CBoefi paóora; T i ate citaMeiiitii cayataTB naa 
H3y<ieH ia n p o r n ó a  c o  cboóoahhmh KOHpaMH.

4 . O Ó BeK TB-M H iipoM eTpu (Ai 2 6 * — 1 0  M ap. h Ai 2 6 b— 6  M ap .)—  

otb K . Z e is s  (J en a );  ca y a ta T B  ajih o n p e n ia e H ia  y B e a n a e H ia  MHitpo- 

c ico n a , u p n aeM B  bmŁcto pHC0BaiibHuxB npn3MB mu n o a Ł 3 y e M c a  ctck- 
hhhhoio naacTHHKOio iio^ b yrn oM B  bb 4 5 ° .

5 . T epM O M eT pu —  otb P a u l  A ltm a n n  (B e r lin ,  N . W ., L u is e n s tr .,  

4 7 )  otb+ 4 °  n o + 3 0 ° ,  n k -seH H u e Ha 0 '2 ° , He B U B ip e H H u e —  n , i n a 2 M .  
5 0  na>. (n o  o c o ó o M y  3 a ita 3 y , „ w ie  Al 2 5 5 7 “).

4 3

') To )i;c BBenero bb U n ire rs ity  of M innesota bb M iinneanojinct u bb Univer- 
sity College bb JIoiiaoh'!!, t . e. Bcero bb 4 H3B 156 jiaOopaTopiii, otiiochtcjimio ko- 
TopuxB y Mena iiatnoTCfl 3Tir CBluliniji, (cm. moio ctotbio „ L ’enseignem ent p ra tiąne  
de la  pliysiąue dana 206 lab o ra to ire s  de 1’E urope, de  l ’A m eriąue e t de FA ustralie" 
3an. II. Ilon. 1’iihb . , 90 (1903) 1— 126).

J) 3aM'Ł>iy, nnponeMB, >ito bb KoMÓpiijwh Cojiuiihiictbo iipnOopoBB Toate ao- 
bojilho upocTbi h sem enii; cm. KaTaaorB W . G. Pye, C am bridge, St. A ndreiv’s S treet, 
30, u KHiuKKy W ilberforce & E itz p a tric k , „ L a b o ra ty  Note book1*.
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6. TajiBBaHOMeTphi — otb E llio tt Brothers (London, W . C., 101 
& 102, St. M artin’s Lane) jVs 146a, p t n a  3 ®yHTa; r a n a  4 ’ApcoHBaaa, 
b'ł aaspuTOMi., npHBliniHBaeMOMi) Ha CTkHy ammcfe, cb 3epitaab- 
n,eMB (naocKHMB Han BorayTŁiMB, uo aceaaHiio) h co c t pIihouhumb 
yKa3aTeaeMB; uyBcranTeabHOCTb 1—2. 10_B amp. Ha 1° oTKaoHeHia 
yKaaaieaH.

7. H m nuHue mocthkh ynTCTOHa otb H arvey & Peak  (Lon
don, W. C., Charing Cross Road, 56) „Cheap Resistance Box with brid- 
g e“, — 3 $. 10 niHJi.; HeBaatHOH paóoTU, ho ^ a a  oóyueHia iieTO^y— 
flOCTaTOHHH.

8. JlHHeHHhie mocthkh ynTCTOHa—  otb Leppin & M asche ,— 
jN° 48; ą tH a  20 MapoitB.

9. AMnepMeTpu — otb K eiser & Schm idt (Berlin, N., Johannistr., 
20), As 285; pkHa 14 MapoitB.

10. AaiOMHHieBHe CTaKHHU a n s  onpeftfcaeHia toukR p o c u  (Alu
minium dew point vessel w ith stirrer) otb Pye, 2 m na.

B aa ro ^ ap n  TaKOH ^emeBHSHk (npn  cpaBHHTeahHon AOÓpona- 
necTBeHHOCTn) othxb npnóopoBB mu, npHCoe,HHHHH TaK®e sp y rie , 
HMtiomiecH bb *H3HuecKOMB HHCTHTyTh fioake .noporie 9K3eM[IJIHpH, 
HMkeMb BO3MoatHOCTb, A onycitaa bb aafioparap iio  rp y n n y  bb 40 CTy- 
AeHTOBB, CTHBHTb HHÓO OflHy 3a,Ęauy BB 20 9K3eMnaHpaXB, HH()0 
^ bI; sawann, bb 10 3K3eMnaapaxB Kaac^yio. T an aa  CHCTCMa, BBe^eH- 
n a a  hhmh npn  o6a3aTeabHuxB npaKranecKHXB 3aHHTiaxB mcahkobb 
h 4>apMHu,eBTOBB, oK asaaacb, khkb mojkho cy^HTB iio K paraoBpe- 
MeHHOMy n o n a  onuT y , c6eperaiom eio  mhoto BpeweHH h y  upaK ra- 
khhtobb h y  pyKOBO^HTeaefi. ^(aBaa npe^B  HanaaoMB 3aHHTifi 
K paraia  oóm ia noacHenia, mu hmIicmb B03M0atH0CTb uocBaiu,aTb 
ocTaabHoe BpeMa óoake ^eTaabHUMB h Coake HHAHBH^yaabHUMB 
yKa3aHiHMB.

Htoóu npaKTHuecKia 3aHaTia nnanaHCb noAcnopbeMB uHTae- 
mumb KypcaMB h utoóu ripeno^aB anie HMfcao 6oalie 3KcnepHMeH- 
TaabHUH xapaKTepB, mu CTpeMHMca kb TOMy, utoóu K aat^un H3B 
HHTaeMUXB ItypCOBB 0I1UTH0H 4>H3HKH COUpOBOJK^aaCH HpaKTHUeC- 
khmh 3aHHTiaMH no smoMy nypcy. T an ia  3aHHTia — Heoóa3aTejibHua 
flHH MaTeMaTHBOBB H eCTeCTBCHHHKOBB I-TO KypCa, — H^yTB u a - 
paaaeabHO cb KypcoMB h aaiOTB BO3MO5KHOCTh aceaaromnMB H po^baara  
caMHMB — TinaTeabH te, hIjmb 3to jk a a e T c a  bb ay^H Topin — aioóon 
(3a MaauMH HCKaroueHiaMH) H3B tT.xb oiihtobb, itoT opue npoH3Bo- 
.ęhtch n an  3,aa;e annib ynoMHHaioTca Ha aeKpiaxB. ^ a a  ^ocraiiteH ia 
3tou p k a n  KOMiiaeitTB BUCTaBaeHHUXB 3a^ąnB oCHOBaHeTca, uac-
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ththo, nam^yio iie^feaio cooTBisTCTBeHiio nocjrfc,a;HHMB upowTaH- 
hłimb aeupiaMB, OTAtJibHUH me aa^ann CTaBiiTca bb HfccKOJibKHKi. 
3K3eMuaapaxB n oócTaBaaiOTca, no Sojibinefi aacTn, bo3moikho npo- 
cto, htoCh  BHHManie pat>oTaiomnxB o6paiu,aiiocb Ha cawyro cy ib  
MeTOfla HJIH Ha <J>H3HUeCKiłi CMUCJIB TOH HJIH APyrofi nOCTOHHHO0, 
a He Ha tohkocth caMUXB nsMlipeHin. 9 thmb caMHMi AOCTHra- 
eTCH BO3MOlKHOCTb HpHflaBaTb OCTaabHHMB UpaKTHHeCKHMB 33HH- 
tihmb (o6fl3aTejibHHM'b fljH MaTewaTHnoBB 2-ro H4-ro nypcoBB) xapan- 
Tepb fiojrfee ocHOBaTejbHaro 03iian0MaeHia cb H3MtpHTeabHbiMH 
npnóopaMH h cb mctoasmu H3MfepeHiH, octhbjihh npn btomb bb cto- 
pOHii 3Hai!OMCTBO CB pa3JlH’IHBIMH <PH3H>ieCKHMH HBJieniflMH H IIO- 
CTOHHHHMH.

M/roCbi enje Onjrfce buhchhtb xapaicrepB t3khxb 3aHHTin no 
nypcy, npHBejiy cnnconB paóoTB iio ynpyrocTH TBepAHKB tIsjib, co- 
CTaBJiHiO)pHXB uacTb nycKaeMHXB y HacB paóoTB iio nypcy. ohshkh 
liaCTHHIIbIXB CHJIB, CB KpaTKHMB yna3aHieMB npHM’feHHeMHXB „iipn- 
óopoBBu. Chininy Taninę Htcnojibno no^po6H'be totb h3b sthxb 
upnCopoBB, noTopuu cnoMÓHHHpoBaHB mhoio jijih osHanoMJieHia cb 
rjiaBHkHIHHMH IIOCTOHHHUMH TCOpiH ynpyPOCTH Ha OAHOMB H TOMB 
me TliJit.

Cnuconn patiom?! no m eopiu ynpyiocm u.
1. H3yueHie h rpa^H aecnoe H3oópameHie 3aBHCHMOCTH bcjih- 

'ihhh Ae®opMau,iH otb BeanuHHU ^'bHCTByiomeii chjiu h H3y>ieHie 
IipH 9T0MB pa3JIHHHbIXB THIIOBB AeOOpMailjH Iia pa3JlHHIIUXB, HHIKe 
ynoiuHHaeMbixB iipHÓopaxB.

2. OnpeAtJieHie MOflyjiH TOHra E  H3B pacTameHia: AJiHHa pac- 
THI’HBaeMbIXB TliJIB H3MrŁpaeTCH fliijeHHOIO Ha MHJIJIHMeTpbl JieHTOIO 
fnjieeHuaTOio — cboóoahoio hjih HaÓHTOio Ha pewny), a HOiiepeaHue 
pa3M'fcpbI — TOUCTOMiipOMB; IipHMtHHIOTCH pe3HIIOBUH HHTH KBHApaT- 
Haro cbaeHia (pacTameHie H3M'bpaeTea toio me jichtoio) h CTajibHua 
upoBoaona (pacTameHie H3MipaeTca aha BepTHnajibHUXB npoBOJionB 
npn iiOMOipn HOHiyea h anHefinn, iipHKpIiiiJieHHuxB kb AByMB ua- 
pajuiejibHbiMB upoBoaonaMB, a a, a a ropH3OHTaabBofi — no noHnme- 
Hiio epe^Hen toukh, kb noTopofi iipHBfiiHHBaioTca pacTaiHBaiomie 
rpy3u).

3. BiJHHCJieHie Moayaa IOnra H3B Moa,yaa npornóa: aepeBHHue 
CTepmHH Hanjia^HBaiOTca Ha nonepeuHHU HomeitB oiiTH'iecnHXB cna- 
MeenB (cm. Bunie) n noHHmeHie cpe^HHU HSMlipaeTca npHnptiiaeH- 
hoio kb cnawenKt MHJiaiiMCTpoBOio aHHecinoio; nycnaeTca Taninę 
npornÓB cb 3anphuaeHHUMH noiipaMH n H3rnÓB ^epeBHHHMXB CTepm-
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Hefi a  npornÓB MeTajiaHneeKHXB CTepntHefi — cb sepKajibHUMB ot- 
hctomb no KeHHry.

4. Onpe,a,’fcjieHie Mo,nyjin c^BHra, N ,  pe3HHu — Ha oiiHcaHHOMB 
HHHte npnóopb.

5. BunncjieHie Mo^yjiH c^BHra hbt. Mo^yan KpyneHia, onpejub- 
jiaeMaro CTaTHneeitH hjih ^HHaMHuecKH: a) CTaTHneeitH, ajiii CTajib- 
huxb CTepjKHefi — Ha npnSopb BepTrefiMa, jijm CTajibHHXB npoBo- 
iiokb — H3B yrjia noBopora ^ncita, 3aKpbnjieHHaro no hxb cpeAHHb 
(ynpomeHHHH npnóopB JlepMOHTOBa), pe3HHU — Ha onHcaHHOMB 
HHHte npnfiopb; 6) ^HHaMHnecKH, jęjih CTajibHbixB npoBOJioitB — H3B 
nepiojia KOJieSaHifi iipHBbniHBae.\iuxB kb hhmł iijiockhxb hjih ^ jihh- 
HHX1 MeTajIJIH>ieCKHXB ĘHJ1HHAPOBB (MOMeHTOMB HHepU,lH COe^HHH- 
TeaBHofl nacTH npeHeóperaeMB), ^ jih pe3HHU — Ha oiihchhhomb HHHte 
npnóopb.

6. OripeA^JieHie KoaofHpieHTa IlyaccoH a, a — H3B Heiiocpex- 
CTBeHHŁIXB H3MbpeHifi npOJI,OJIbHUXB HJIH HOnepe[IHHXB pa3M'tpOBB 
T tjia  a o 0 nocjib cataTia (pe3HHOBaa h itopitoBan npofiita, ciiiHMae- 
MaH THCKaiin) hjih pacTHHteHia (nrapoKan pe3HHOBa« aeiiTa, pacTH- 
rHBaeiian rpy3OMB, hjih noJioca KBajipaTHaro ctneHiH bb oiihcm- 
BaeMOMB HHHte upnóopb).

7. BbiHHCjieHie K034>«HiueHTa IlyaccoHn H3B MOAyJia IOiira h 
&io,nyjiH CABnra no 4>opMyjiij

N  =0 )
E

2 ( l +  o)

Ha ocHOBaHiH iipeAHji;ymHXB onpe,n,bJieHifi N  a E  jusi ctajih h jijih 
pe3HHbi; conocTaBJieHłe ji,jih uocnb^Hefi stopo S H a n e i i ia  o  co 3Haiie- 
nieMb, nojiyueHHhiMB Henocpe^CTBeHHO.

8. H3y’ieHie HBJieHifi y n p y ra ro  nocjcbACTBia—Ha pacTiirHBae- 
MHXB pe3HH0BHXB HHTHXB H nOJIOCaXB.

9. OnpeAbaeHie it03a>4>HU,ieHTa BHyTpeHHHro TpeHia: ^ jih b:i- 
p a —h3b 6biCTpoTbi H3MbHeHifl y n a  c^BHra itycita Bapa, HMbioiparo 
«i>opMy iipHMoyrojibHaro napajuiejinnEne^a h no^BepraeMaro CABnry 
aHajiornuHO pe3HHb bb onncuBaeMOUB HH»e npnóopb; jijih cbhh- 
pa — H3B óucTpoTŁi H3M'bHeHiii y rjia KpyieHia CBHHąoBaro CTepntHH 
HJIH TpyÓKH nO^B A^HCTBieMB nOCTOHHHarO MOMeHTa chjiu.

10. H3y<ieHie TeityiecTH TBep^bixB tIijib — noBTopenie onuTa 
TpecKa H a^t npo^aBJiHBaHieMB cbhhęobbixb icanejib iipn iiomoięh 
Hacoca KaabeTe hjih npocTO ctjtjiobhxb thckobb.
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11. OnpeAftaeHie npe.ivft.iia iuiaeTH>iHOCTn npn pacTaaęeHia: 
npOBOJIOKH — WbflHUH H CTajIBHBIfl — pa3pbiBaroTca HJIH pyitaMU 
<ipe3B nocpcACTBO AHHaMOMeTpa, a.ia uo^aaBaHieMB boabi bb upa- 
BJbineimoe Ha hhxb Be^po.

47

OÓHKHOBeHHO IipH npaKTHHeCKHXB 3aHHTiaXl> no <J>H3HK’ft orpa- 
HHUHBaiOTCH pafioTama, yKa3aHHHMH bb 3tomb cdhckIi no ab Hyue- 
paMH 2, 3 a  5, npnneMB bb nocak^Hefl paóoTfc 3aaacTyio orpaHa- 
UHBaioTCH onpe^iaeHieMB MO^yaa Kpynema, ne nepexoAH kb mo- 
Ayjno cflBHra. Ilp n  thkomb cocTaBb ynpaaiHeHia uoHHTie o Mojiyjift 
CABHra HBJIHeTCH OTO^BHHyTBIMB Ha BTOpOH IIJiaHB H JiaillCIIHbIMB 
peaaBHaro 3HaaeHiH, a noHHTie o KO3®*aĘieHT'fe IlyaccoHa ocTaeTca 
coBepmeHHO bb CTopoHi.

HTOÓbl yCTpaHHTB 3TH IipoSk.Ibl H flaTB B03M01KH0CTB IipaKTH- 
KaHTaMB HenocpedcmeeuHO u3Mibpumb B, N  n o jv:ih o^Horo n Toro ate 
MaTepiana a  osnanoMumicfi cb KoceenmiMU MemodaMU, upHMftHaeMBiMH 
oÓBntHOBeHHO ajih onpeAftaeHia aocjrfe,HHHXB jByxB nocTOHHHbiXB, 
a ycTpoHJiB npafiopB, a3o<5paaceHHbiH Ha 4>ar. 1.

IIpaóopB stotb coctohtb 33b coJiH3,Haro qeTupexHoraro xe- 
peBHHnaro inTaTHBa (bucotb —150 cm.); bb KBa^paTHoe OTBepcTie 
BepxHea aockh KOToparo nporiymeHa >ieTHpexrpaHHaa noaoca pe- 
bhhbi A B ,  BMtiomia pa3M kpu— l ‘8 x l ‘8 x 8 5  cm.; OHa oTptaaHa 
bb nonepeuHOMB HanpaBJieHia otb H aaóojite ToacTaro cyipecTByro- 
m aro bb npo3,a;K'fe pe3HH0Bam noaoTHa. /(aa Toro, htoóh 3Ta iio- 
aoca He Moraa BupBaTbCH lipa Harpy3K'h, OTBepcTie cyiKeHO khh- 
3y, a BepxHiii KoaeiyB pe3HHOBoa iiojiocbi Ha^pli3aHB HaitpecTB a bb 
Hero Ha Kaeio 3arHaHBi aeTupe Kaima. H natnia KOHeiyB pe3HHOBO0 
iiojiocbi nponymeHB bb Taitoe ace (oópameHHoe pacTpyóoMB bhh3b) 
OTBepcTie bb ĘeHTpt ropa3OHTaabHaro ^epeBHHHaro flHCKa GH (30 
cm. fliaMeipoMB a  3 cm. bbicotoio) a  3anptnaeHB bb aeMB thkb ace, 
KaKB BepxHia kohcęb bb oTBepęTia BepxHea .ęockh inTaTHBa.. ^ hckb 
3TOTB HMteTB Ha ÓOKOBOH nOBepXHOCTH ÓOpO3JI,Ky H BB HCMB IIO ,H,ByMB 
nepneHAHKyjiapiihiMB fliaMeTpaMB npocBepaeHO Ha pa3CTOHHiaxB 6 cm. 
a  12 cm. otb peHTpa no ^Ba OTBepcTia, CKBO3b KOTopua mohciio apo- 
nycKaTb bhhth uyryHHHXB rap b  P , a  P 2 (OKoao 6 kgr. Kaac^oe), 3a- 
KptnjiaeMbie CBepxy naaKaMH a  k2. IIo óopo3^Kk ^acKa npoxo^,HTB 
hhtohkh, uepeKanyTbia ape3B óaoica m l a  m2 a  CHaóaceHHHH <iaine>iKa- 
mh pi a  p2 fljia rpysoBB (bb HkcKoabico rpaMMOBB Kaac^ua). Ha ahckb 
HaiuieeiiB cBepxy óyMaacHHfl, pa3A’6aeHHHH Ha rp a ^ y cu  jihmób, Aaio-
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<()iir. 1.

miii, BŚrfeCTi cb yKH3aTeJieMT) S, bo3mo!khoctb onpe^kjiaTb y r jiu  iiobo- 
poTa ^.HCKaJnpH tomb hjih upyroMB MOMeHT’h 3aitpyuHBaioineH chjih.

TaitB KHKB pe3HHOBOe IIO- 
JIOTHO HMteTB BB mHpHIiy OKO- 
jio weTpa, to otb ero uonepea- 
Haro 0Tpt3K a ocTaeTca eige 
KyCOKB CD, KOTOpufi ÓOKOBOIO 
rpaHBio npHKJieHBaeTca Ha cto- 
jiapHOMB KJieio cb Kpaio Bepx- 
Heft aockh HtTaTHBa. Kb BepzHeS 
rp a iia  aToro Kyeita npHKJieHBa- 
eTca jo ip e iK a  cb oTBepcTieMB, 
KB KOTOpOMy HpHBHSBIBaeTCH 
BepeBita, nepeKHHyraH upe3B 
ójiokb M h HarpyataeM aa rp y - 
30mb P  (1 0  hjih 20 kgr.). Kb 
ÓOKOBOS akBOM rpaHH 3TOTO Ky- 
CKa pe3HHhł HpHKpkllJieHB TOH- 
Kifi żiepeBHHHhiH yita3aTejiB CF,
itoHeu,B KOToparo nepeM kipaeT- 
ca  BAoab niKajiu KL.

JJjia 0iipeA'feJieHifiM0AyjiHl0H-
r a  h KO3({K{)HnieHTa IlyaccoH a HS.wfcpaioTB (MtpHoro jichtoio) ajih- 
Hy Zo h (TOJiCTOMtpoMB) noiiepeuH ue pasM kpu a0 h 6o pe3HHOBOH 
iiojioch, Kor^a kb AiicKy GH He npwBkmeHH rn p n , h hxb 3HaueHia 
i „  a , h i , ,  Kor^a kb AHCKy npHBknieHU rnpH P t n P 2. Tor.ua

k - h  kgr. 1̂ 0̂ ^0 1̂ 
0̂ 0̂

(2) P = - 1- + 71
ln

1̂ ~^0
cm. 2 ’

^ j ia  onpeAfcjieHiii MOAyjia c,a,BHra kb BepeBKk, uepeKHHyTon 
>ipe3B ójiokb M t npHBtniHBaiOTB rpy3B P  a H3MkpaiOTB nepcM'feiu,cnie 
X KOHpa F  yKa3aTejia CF. E cjih AJiHHa stopo yna3aTeaa ecTb L, 
a AHHHa h niHpHiia Kycaa pe30HH ÓyayTB l a d, to

(3) N — Ł  . h  k- r- 
Id ’ L  cm.2

^ jia  BbiiHCJieHia M oryna c^BHra hsb Mo^yjia KpyueHia C onpe- 
AfcjIHIOTB HOCJlIiAHift

Tor.ua
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a) CTaTHiecKM: kb hhthmb, nepeKHHyTHMB ape3B ójiokh m t 
a  in2, npaBkmaBaiOTB no rp y 3 y  p  a  H3Mi>pai0TB yroaB  tp noBopo- 
Ta ^HCKa GH; ecaa  pa,a,iycB flHCKa ecTb R , to

C ' =  2 p R : kgr. cm.; (4)

6) ^nnaMHTecKH: onpejęfeJnnoTB n ep io flt KOJieóaHia ^ ac ita , Tlt 
K or^a bhhtłi r a p t  Px a  P2 nponyipeH H  ckbo3f> OTBepcTia, naxoAH- 
m iaca  Ha pa3CT0HHia z± otb och, h nepio^B  e ro  KOJieóaHia, T2, 
icor^a 3th bh h tu  nponym euH  CKBO3b OTBepcTia Ha pa3CTOHHia z2 - 
Tor.ua, ec jia  ofiosHaaaMB ape3B K  momchtb aH eppia r a p t  a  ^ hckh 
bb  nepBOMB c a y a a t ,  óy^eMB hm^ tb

C"' =
4~'-7f

2 ?
103 dn. cm.=

4 rc2 [H +  (P, +  P2) (z22- z t2)]
7’ 2 J 2

103 d n .cm .=

4 x 2 (P t + P 2) ( z 22- z , 2)
kgr. cm.

(5)

M3B
3HaaeHia,

N '-.

3Ha>ienia C' a  C" MO^yjia KpyaeHia bbpihcjihcmb em,e ab a 
N '  a N " ,  MOflyaa c^B ara Kpoirfe 3naaeHifl (3), a  HMeHHO

=  12 l c , k g r . . , ____ 1 2 J_____  „ „  kgr.
« i (<h2+ & i2) cm.2’ 6, (a12+ 6 12) cm.2 '

BcTaBJiaa cpe^Hee hsb 3HaaeHiii N  (3), N '  a  N "  (6) a  SHaaeHie 
E  (2) bb  ® opnyjiy (1), HoayaaeMB kocbchhbimb nyTeaB  HOBoe 3Ha- 
aeHie o ' K03<t$Hn,ieHTa IlyaccoH a, KOTopoe a  conocTaBJiaeuB co 3Ha- 
aeHieMB o (2), noayaeHHUMB HenocpeacTBeHHO.

^ a a  c ip o f l  a  aepHofi pe3HHH n o ayaeH u  fiu an  Ha npaKTaae- 
ckhxb 3HHHTiaxB, cakAyioai.iH 3HaaeHia:

_ E = 2 7 -7, o =  0-48, N =  9-0, N ' =  9-0, N "  =  13-0, o ' =  0-34 (
P  =  27-l, o =  0-45, ^ = 1 1 - 9 ,  N '  =  12-0, 2V" =  9-4, o ' =  0 -2 3 j (?)‘

T an o e  co rjiac ie  3HaaeHia N  a  a mojkho npa3HaTB ^ocTaToa- 
hhmb, ec jia  npHHHTB bo BHHiiaHie He3HaaaTejiBHyio tohhoctb Toro 
óoabnioro  a a c a a  H3MkpeHifl, KOTopoe Hpaxo^HTca CAkaaTb, Henpa- 
MiłHHMocTb 3anoHa r y i ta  n p a  Ti>XB 3HaaaTeabHHXB ^c({)opMau;iaxB, 
KOTopHH 3Akcb npoacxo^aT B , a , bb  ocoóeHuocTH, fiojibinoe BJiiaHie 
y n p y ra ro  nocakscTB ia.

Ojecca. Konopi. 1904.

Tor.ua
Tor.ua
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1) IloJiiocM Mamuma. HaManiHTHTb TOHityio CTaHhiiyio no- 
Bocuy (aaeoByro npyatHHy bb 20 hbh 30 cm. paimia h 1 cm. m apa- 
HŁl); KB O3,HOMy H3B KOHĘOBB npHBOHtHTb ItyCOHeKB iltCBliSa, KOTO- 
puH npMHiineTB. E cbh ate Tencpi. nojiocity cornyTb thkb, htoóm 
BTopofi kohch,b npHKacaBca kb nepBOMy, to KycoaeitB atejiiJ3a tot- 
uacB ate 0Tna,neTB; cjit^oBaTejibHO iiojuoch MarnaTa o^HHaKOBO 
CHBbHbl H npOTBBOnOJIO/KHŁI.

2) HodnopKa djin MaiHumuou cmpibjwu u  m. n. JlaMiiOBŁiH u,h - 
jibh^pb  3ai;piJBaeTCH CBepxy upofiisoio, bb noTopyro CHH3y BCTaB- 
jichb b npHKiieeHB CTajibiioH HaiiepeTOKB, KOTopun Ha^tBaeTca na 
ocTpie hi-ojkh, yKplsnaeuHOił Ha Bepxy BepTHitaBbHaro CTepatna; 
Ha Bepxnen CTopoirk npoÓKH CAliaano nonepeaHoe yraydaeuie. E cjib 
bb 3to yrjiygjieHie noBoatHTb HaMarnHaeHiiyio BH3aahHyio cnnpy, 
to pHJiHiiApi’ Jierito BpaipaeTca oiiojio BepTHicaBbiiOH och h enapa 
pacnoJiaraeTca bb MaiHBTHOMB w epa^ian i. BsrfccTO iiarHHTa Ha 
npoóity Moacno noBoatHTb Ha9aeKTpH3OBaHHyio CTeitaaHHyio Tpyfiity.

(F . F. Schreiber, Physik. E x p e rim e n tie r-u . Lese-Buch.).

3) OnpedjbJienie enca odumo Ky6. iifiumuMempa eo3Óyxa. Kojlóa 
BB 2 HBH 3 JIHTpa eMKOCTH 3aiIHpaeTCH lipOÓKOIO, ’ipe3B KOTOpyiO 
npoxo,HHTB CTeicjinHnaa TpyÓKa cb KpanoMB. KoaÓa (npa otkphtomb 
Kpanfe) TapapyeTCH na BhcaxB. Koaóy CHHMaiorB cb bIicobb h bos- 
3,yxB B3B Hen BueacHBaioTB ptom b; 3aKpHBaa itpanB nocafc Buca- 
CHBaHia h noBTopaa ero  h^ ckobłko pa3B, MoatHO AOCTHHb 3HauH- 
TejibHaro pa3ph3KeHia. 3aThMB itoaóy oiihtb cthbhtb Ha B tcu , ko- 
Topue CHOBa ypaBHOBhniHBaioTB rpy3aMB (okobo 1 g rJ , icoTopuc 
nona3biBaiOTB b£cb B03^yxa, y,naHeHiiaro H3B kobÓłi. Ilocaii 9Toro 
itoaóy CHBMaioTB cb BfceoBB; onpoitHHyBB, kohuhkb Tpyfnta norpy- 
JKaiOIB BB BO^y H OTKpŁIBaiOTB ItpaHB, HpH UCMB BB KOBÓy BXO^HTB 
ctobbko bobu, uto ocTaBimnca BO33;yxB npBHBMaeTB yiipyrocTb 
paBHyio aTMOC<i>epbi. Oóbcmb BoniexmeH iiopu paBeHB oÓBeMy b h - 

'cacaHHaro BO3syxa; OTHOineHie BŁca 9Toro BO3^yxa kb Bhcy bo- 
me^nieB bo;i,u  paeTB b I>cb o,a;Boro Kydauecitaro peHTHMeTpa BO3py- 
xa n p a  aTxioc$epHOMB ^aBBCHia.

(ZS. f. phys. Unterr. XVI).


