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Zwar is t’s mit der Gedankenfabrik 
Wie mit einem Weber-Meisterstiick, 
Wo ein T ritt tausend Faden regt.

Goethe (Faust).

MaaocTHBBie Pocynapa!

B b  acTopia BcflEofi aayKa ÓBiBaiOTK. nepio^H, Kor.na ea 
aporpeccK. h ;i,p t 7> c t o k b  6ypHo, k t o  ero cnpaBPnnBBO cpaBHa- 
BatOTr, co BapuiOMB. Taayio onoxy aepeatBBaeTK. b b  HacToamee 
BpcMa $H3HKa. K k> KOHay X IX  BpKa b k . h p b  HaKonaaca pa^K. 
$aKT0BK>, HacToaTeaBHO Tpe6oBaBHiaxK> ce6 t oStacneHia; Mear^y 
t ^ m k . ,  o t o  o6K.acH.eHie He yKaaa,BiBaaocB b k > paMKH t 4 x k > ape,n- 
CTaBaema, KOTopua aeacaaa b k > ocnoBt KaaccaKecKoa <J)H3Hk h . 

H b o t k >, Ha pyóearfe p,ByxK> b I i k o b b , b o 3 h h k k » b k . Harnea iiay itt 
paji/Ł h o b b i x k > HHeit o MaTepia a  s e a p t ,  npocTpaHCTBt a  Bpe- 
ueHa, noKoi a  nBaaceHia.

3Ta a ^ e a  aopaacaiOTK. HacK. c b o o i o  c m P j i o c t b i o : HtKOTopate 
b b i b o h ł i  a3K> h h x k > Ha aepBBiH B3raa,n,K> MoryTK. noKa3aTbca 
npaMO aócypnoM/B. Meacny t P m k . ,  x o t h  o u t  a  Tpe6yiOTK> em,e 
b o  MHoroMi. ce6 t naaBH tatuaro onpannaHia b k . o n u ra tK Ł  
H,aHHHix'B, a  ceaaacK. yate Hent3a coMH±BaTBca b k . t o m k >, k t o  

B,n,eH 3TB He TOHBKO BHOHHt 5KH3HeCHOCO6HBI, HO H BK. BBłCHieii 
CTeaeHH naoHOTBopHBi.

KaKK. ate poganach  s t h  h o b b i h  Hp,eB, k t o  o h h  h h i o t k . 

coBpeiieHHoa $H3BKi?

’) Pfem>, cocTaBneHHaa nna TopwecTBeHHaro eodpaHia HMnepaTopcKaro 
Ka3aHCKaro yHHBepcHTera 5 hob6 pb  1910 r.
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1.

MacTłfiKir, neHbniia aTOJia.

HeyHiriTOHfaeMOCTb h  Hec03E,aaeM0CTB Bem,ecTBa Gb i j i e  

CBoero po,n,a ,iorMfl/[otn> MBicnamaro aenoBiaecTBa co BpeMeHB 
nepBBixTj npoónecKOBi. BayaHoii m b i c h h ; b t o t b  aorMaTB nony- 
o t ł  nayaHyio <J>opMyaHpoBKy, Sparo^apa paóóraMB ocHOBaTeaa 
coBpeMeHHoii x h m i h —  <JI a b  y a  3 b  e. Macca BeipecTBa He y iu n -  
TOJKaeTca h  h o  c03H3.aeTca, a noHarie „Macca4 T ina em,e co 
BpeMeHB H  b  10 t  o h  a CTano o c h o b h b i m b  HOHaTieMB e ’b  <J)i m o - 

cotjnH npHpoflBi. Ho t t o  ace TaKoe M a cc a ?  Ha s t o  m b i He 
r a t o  OTBiTa: o t o — t o , h t o  ^aeTB T iny  ero t p k b  Ha3BtBaeMyio 
H H e p n iio . 3T0 —KaKoe t o  TaHHCTBeHHOe c b o h c t b o  BemecTBa, 
c b  KOTopBiMT. m b i HMieMB jtŁ j i o , sanpHMipB, BCaKili pa3B, 
KOrp,a XOTHMB BBIBeCTH TijIO H3B COCTOHHIH noKoa: 9T0 HaWb 
T i m b  T pyan ie , t B m b  SoaBine Macca r in a ;  Macca—h o t  EHep- 
n,ia—s t o  t o ,  h t o  3acTaBaaeTB HceniaHojiopoHCHBiH noi3a,B ica- 
t h t b c h  no ropnaoHTaaBHBiMT. penBcawB n ocn i Toro, t o r b  

napoBaa MamiiHa noKOMOTHBa nepecTana jrfeScTBOBaTB h  t . n. 
JJ,aTb Sonie acHoe onpe,i,ineHie noaaTiio „Macca4 m b i He Mor- 
;i h : m b i 3naeMB j i h i u b , h t o  Macca nponopHioHanBHa B icy Tina, 
h  no B icy T ina m b i cy;iiiMB o 6 b  ero Macci, ee H3MipaeMB.

H  b o t b , b b  coBpeMeHHoi $E3HKi S b u i h  OTKpBiTBi aBneHia, 
KOTopBia oÓHapyiKHJiH, h t o  Macca TijrB nepeMiHHa, h t j  OHa 
MOHteTT, S b i t b  co3H^,aeMa, ti t o  ona He HeyHHHTOiKHMa, h t o  OHa 
MoaceTb S b i t b , KaKB Gb i ne peanBHoii, a K a n ty m e n  c a , KaKB 
6 b i HJiniO3ieH.

Ho k t o  HuSynB CKaffieTB: ^a  Bi;i,B o t o  peBonronia! l1 t o  

ocTaeTca H3B Bcen $ h 3 h k h , M exarara , acTpoHOMin, x h m i h —  

ecnn Macca nepeMiHHa, a b t > 9 t i i x b  HayKaxB Bce ocHOBaso Ha 
Heii3MiHH0CTH MaccBi. f la , Macca nepeMiHHa, h  Bce ace h  $ h - 

3HKa, h  MexanHKa, h  acTpoHOMia, h  x h m i h  ocTaiOTca TiMB, 
t I;m b  OHi Sbiao p a n ie . T i  H3MiHeHia, o k o t o p b i x b  h r c t b  

p ia n , t &k b  MajiBT, h t o  He HMiiOTB HHKaKoro 11 p a k  t  h  a  e c k  a- 
r  o 3HaaeHia; h x b  3naaeHie, n o h p h b  SoaBiuoe, ue 3nicB, a c b  

OflHOH CTOpOHBI BB TOMB, HTO Ha3BIBaiOTB (^HJIOCOlJlieH 
H ayK H , c b  RpyroH—b b  HiKOTopBixB coBepnieHHO CBoeoS- 
pa3HBlXB HBJieHiaXB, CTOHIH,HXB RO II3BicTH0H CTeneHH oco6- 
BHKOMB. H  KaKB 6 b I MOHIO CO3ftaTBCH yaeHie O HeH3MiHH0CTH
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MaccM t Ł t b . ecjin 6 b i  STa Macca 6una Boo6in,e 3aMŚTH0 ne- 
peMŚHHa!

B^AB Boi HaiHH aaKOHBI CyTB p03yJIBTaT'B OHBLTa H Ha6- 
moAeHia; Ba. ó o j i b i h h h c t b I i cnyaaeBa. m b i  nxa> 3HaeMa» j i h i u b , 

KaKB roBopHTa., Ba. nepBOMa. npHÓnHJKeHiH k 'b  h c t h h I s .

Ba. TaKOMa. nepBOMa. npuSniisKeinB! Macca Tina. h p h s m ^ h - 

Ha, b o  BTopoMa. npuSjiHłKeHiH osa OKa3BiBaeTca HepewhHHoii. 
KaKHMa, skc oópasoMa. yAanocB a o h t h  a °  s t o p o  Bioporo npn- 
SaHHceHia?

SnaeHia ci.IiTa upuBean Haca. e b  no3HaHiio s e u p a ,  
TanHCTBCHHaro a h h  Haca. h  i  a  t  o, nepeAaiomaro BomaMH aaMa. 
CBdjTa., a ca. BUMa. h  3KH3HB OTa. connua. fl^ojiro h i o a h  He saa- 
j i h , Ba. nie Ma. npapoAa ST.nxa> Bomia.; Tenepb m b i 3HaeMa>: s t o  

npou,eccBi sneKTpHnecKaro h j i h , Kasa. roBopaTa., s n e K T p o -  
M a r h  H T H a ro  xapaKrfppa. 9neKTpoMarHHTHoe cocToame seupa 
Ba. STiixa> iojiBaxa> iiSM^JHaeTca uepioAHaecKH b o  BpcMCHH h  

npocTpaHCTBi: h o a o S h b m  oaeKTpoMarHHTHbia cocTOaHia m b i  

ywheMa, BoenpoH3BecTH h  h i i c t o  ^aaPKepiia^cKUMa.'1 nyTCM^: s t o  

o h h , HanpHMipa., nejRaTa. Ba. o c h o b ś  Tana. Ha3BiBaeMaro 6 p 3 -  

npoisojiOHHaro Tenerpacjta— h  pa3HHii,a MeatAy h p b h r h m h m b  

saeKTpoMaiHHTHBiMH BOJiHaiffl Ba. s t o m t . c jiynai h  t ' I m h  b o h -  

HaMH, KOTopŁia A^HCTByiOTa. Ha Kama. rna3a>, t o h b k o  Ba. h x t » 

pa3M'fepaxa>.
Ho h t o  Taiioe sneKTpnaecTBO? 9 t o t o  m b i  t o j k o  He 3HaeMa>— 

s t o —TpeTiH aji'sna> TaiiHCTBeHHaro „TpoucTBeHHaro coiO3au, no 
BBipaJKPHiio noKoiiHaro aopAa K enB B H H a, H3a> MaTepin, sonpa 
H saeKTpnHPCTBa. Ho h  h o  3Haa, h t o  Taitoe Ba. cym,HOCTH 
sneKTpnaecTBO^ m o j k h o  H3yaaTB ero c b o h c t ; a h  npoaBaeHia. 
H BOTa., Haca^AOBaHia sraxa> c b o h c t b t . OTKpunH HaMa>, Tana. 
CKasaab, ,,aTOMHoe“ capocHie Toro, h t o  m b i Ha3binaeMa. sneKTpn- 
HecTBOMa.; t I , „saPKTpnaecKie nomocBiu, ca. k o t o p b i m h  onepn- 
pOitann nepBBie m u c j i i i t p i i h  o6ai saeKTpireecKHxa> HBaeHiaxa> h  

HepBBie Hxa> B3CirfeAOBaTenH, saPKapsnecKie noniocBi, H3a> k o t o - 

pBixa. cnarajiacB, itana, Marepia H3a. aTOMOBa. h  MoneKyna., 
»sjiPKTpnHecKaH j k h a k o c t b u yaeHBixa. KOHii,a X V III  u Banana 
X i x  u I jK O B a . — s t h  noniocBi OKa3anncB peanbHO cym,ecTByio- 
h u i m h . 8 t o —Tana. Ha3HEaeMBie TenepB s n o  K ip  o h b i — caMO- 
CTOHTejiBHo cyiH,ecTByiouj,ie sneKTpHnecKie 3apaAŁt onpeA&neH- 
soii (B-B cppAHeMa., no KpaiiHeii M ip t), h c h s m I i h h o h , x o t h  h  

KpaHHe Manoii BennnHHBi.
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MaTepia He MoateTL. S e i t b  piyjBMa, Eain. yro^HO jiaaeKo: 
BL> KOHU/h KOHU.OBL. MLI /I, O MO.TieKyHL. H HTOMOBL..
H aneKTpiraecTBO He m o i k ©t l > 6 b i t b  / i/I u i i i m o  Seanpen.iaBHo: m l i  

^ o h a c m l . HaKOHen,'b ,n,o „aTOMOBt ajieKTpnHecTBa“, p,o ero „ecTe- 
CTBeHHoił e^HHHu,Łi“, #o t h k l . Ha3biBaeMaro a a e u T p o H a .  
flayaeHie saeKTpaaecKOH h c k p b i  b l .  i i o h t h  6e3BO3flyiuHOM'B 
npocTpaHCTBi OTKpuno h b m l  s t h  aneKTpoHBi.

C l .  noBepxHOCTH 3apasKeHH0H OTpimaTeaBHBiML. aaeKTpH- 
h o c t b o m l . npoBoaoKH n’fi 6e3B03,n.yiHH0Mrb npocTpaHCTBdł ( t . b . 

KaTo;i,T>) b l i x o j ],h t"i > Kaicie t o  HeBHflHMBie m asy  ayan, noay- 
HHBiuie Ha3Banie k  a t  o .n, h  b i x l>: o b h  pacnpocTpaHHiOTca npa- 
MOJiHHeHHO, 3a^,epTKHBaiOTca MeTanaaMH h  ^pyriiMU TinaMH; 
nonaji,aa Ha 3 t h  T ina o b h  BbiBWBaiOTL. b l .  h h x l . ocoSaro pofla 
CBiaeHie, TaKL, Ha3BiBaeMyK> ^oct^opecH^Hniio h a h  <Jwiioopscii,eH- 
n,iio, h  Harp-hnaHie, b l .  h 'Ek o t o p b i x l . cayaaaxL> c t o j i b  ciuiLHoe, 
HTO, HaiipHM'I>pL>, HJiaBHTCH MeTaHHBI. CBepX'B TOTO, 3TH, CL. 1869 
ro,n,a GBiBHiie TaHHCTB h h b i m h , a y ra  npoaBaaiOTL. u eme op,HO 
COBĈ ML. oco6oe CBOHCTBO: eCJIH KL> HHML HO^HeCTH MarHHTL., 
OHH CTpeMHTCH H30rHyTBCH, OÓBHTBCH 0K0H0 MarHIlTa 3M*isHKOH. 
KaicB pa3L» TaKHML. c b o h c t b o m l . oóaaflaeTL. rnSKiii, waricifi 
niHypi., no KOTopOMy TeaeTL. aneKTpHHecKiH t o k l >. TaHHCTBeH- 
HLI6 JiyHH 0Ka3aJIHCB TaKHML. o6pa3OML. OaeKTpHLeCKHML. T0- 
EOML, HO H6 TaKHML., KaKHML. H&MT. n p e  CT BBHH 6 T Cii 
aneKTpHaecKiii t o k l . b l . npoi:oH,axL., nHTaioiH,HXL> Hainn aaeKTpn- 
aecKia aaMHLi, m h  e l > h h t h x l >, k o t o p b i m h  c b I j t h t l .  m m l  3 t h  

aaMHLi. H & t l . , caMhie TOLHBie o h b i t b i  Hep,aBHaro BpeMeHH oÓHa- 
pyjKHHH, k t o  b l . KaTO ,̂HBix'B ay'iaxL. m l i  h m ± c m l .  t o k l .  CBoeoS- 
pa3HLiH, k t o  3 t o  t o  caMoe „aeTHiH.ee 3aeKTpHKecTBOu, aeTam,ia 
CL. OrpOMHOH CKOpOCTBIO OTL. 10000 J3.O 100000 KHHOMeTpOBL. 
b l . ceKyHHy aacTHU.Bi, 3apajKeHHBifl OTpHH,aTeaBHBiML> oaeKTpH- 
aecTBOML., t . e. t -Łm l . ,  KOTopoe m u  nonynaeM t Ha HaniHXL> rpe- 
6eHKaxL>, nponoH,a h m h  i i o  BoaocaML..

9 t h - t o  aacTHii.Bi h  noayaHaH Ha3Banie a a e k t  p o h  o b l >. 

Ho m l i  He 3HaeML» aaeKTpHaecTBa, t e k l . cEa3aTB, b l > c b o S o h -  

h o m l . BHn.i, He CBa3aHHaro c l .  MaTepieii, c l .  h I s k o t o p o h  Maccon. 
Beli o h l i t b i  co BpeMeHL. ćj> a p a a  e a h h h t h  aaeKTpnaecTBO ó p s l . 

M arepin Cb i h h  HeynaHHLi. Ka3aaocB noaTOMy, k t o  aapKTpHKe- 
CTBO CCTB H^KOTOpoe CBOHCTBO MU HiKOTOpOO COCTOHHie Mare- 
p in . HooTOMy Sniao ecTecTBOHHo npunHcaTB h  aaeKTpoHaML.

%e2%80%9eaeTHiH.ee
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nł.KOTopyio Macoy—b  o i i b i t t . no3BoaHna. iia iira  BenocpeflCTBeHHO 
OTHOiueHie aneKTpHiecKaro s a p a ła  Bacniam i ica. ea Macci. 
Hpeji,CToaaa 3a,n,aaa naiiTK OT^iatHO a  BearranHy aToro sapa
ł a ,  a  BeniiHHHy Maccu.

Ho ;yhno Ba. t o m t . h t o , x o t h  o.aeKTpoHu 6unn  OTiepuTH 
Ba. caMOirB Kornyfe X I X  Ł & K a , a ^ ea  o6a> aTOMHOMa. capoeHia 
oaeKTpHaecTBa Cuaa Ba. Hayicfe yate co BpeMeHa. M a K C B e a a a  
u ^.aate O a p a ^ e a .  H m c h h o  ca> TaKHMH aTOMaMH saeKTpnae- 
CTaa m l i BCTp-haaeMca Ba. muleniu Tana. Ha3biBaeMaro o a  e k  t  p o- 
a  n  3 a, Kora,a nofla> fliacTBieMa. aneicrpnaecKaro Toaa npoHcxo- 
A h t h . pa3ao5KeHie xHMHaecKHxa> coc^imeHiii Ha h x ’ł  cocTaBHua 
aacTH. npH 3 t o m t > OKa3aaocb, t t o  Kaat,n,OH won' Kyali BemecTBa, 
Bu.n.iaaioinarocH npn  oneKTpojiHsi, cooTBlrrcTByeTa. Ba. h/Ł h h  

oaeKTpHHecKaro Toaa onpeffkeHHbiH noaoacnTeabHUB i i j i h  oapn- 
UaTeabHbiH saeKTpHaecKiH 3apaa,a>, KpaTHUH łilntOToparo Han- 
MeHbmaro KonnaecTBa aaeETpHHPCTBa, cooiBiTCTByiomaro aTOMy 
BOfl,opo,n,a. 9 t o t h > MHHHManbHuii aaeKTpHHecKiii 3apa/i,a, h  Gania. 
Ha3Baua> M a s c B e n n e M a  „MoaeKyaoii11 aaeKTpnaecTBa, ;i,.’ia 
Hero-ao h  Guao npe^noateso nepBOHaaaabHO C  t  o  h  h  ( 1 8 8 1 )  

Ha3BaHie r aaeKTpoHa.u.
0Ta Hji,ea o MoaeKyjiapiiOirr. m h , npaBHjibHlje, aTOMHOMa. 

CTpoeHin aneKapanecTBa x ° n r° He HMina H H r^i HHKaKoro 
npaKTHaecKaro npEM^Hema, nona He 6 u aa  OTKpuTa npHpo^,a 
KaTO^HUxa. nyaeii. H m c h h o  Tor;i,a aBJiaaocb coBepiueiiHO ecae- 
CTBPHHBiMa. npe,zi,nojiosK:HTh, He BwfeeMa. nu m u  Ba. o t h x t > aeaa- 
m,nxa> aacTHii,axa. Kaita. pa3a> jvŁaa ca. t I m i i  c h m u m h  aaeKTpH- 
'leeKHMH MoaeKyaaMH, K oropua (JinrypupyiOTa. Ba. aBncHiaxa» 
a j i e K T p o n H 3 a .  H  TaKoe npepnonoatcHie OKa3aaocb BipHUMa.. 
•JleTaiuja HacTHiyn KaToji,Huxa> ayaeii b u .t Ł u h i o t c h  H3a> MeTan- 
•ttOBa.; c;rfc’i,oiiaTejibHO, m o j k h o  Guao .nonycTHTb, h t o  o h I .  b o o 6 i b ,c 

cymecTByiOTa. Ba. Meaanaaxa. h  BtijrŁaaiOTca nsa. nnxa. no^a. 
1;aiaHieM'b a.acKTpH3aii,iii oTpimaTejibHUMa. aaeKTpHaecTBOMa., 
h m h  BbiTaaKBBajOTca, BuSpacuraiOTca. Torp,a ^inaeTca i i o h h t -  

Hofi rpOMap,Haa CKopocTb HacTHu,a>.
Ho ecaa Ba. Meaaajrb cyunecTByiOTa. HapaBHi ca. aTOMaMH 

E MoaeKyaaMH u s t u  HOBbia HacTHH,u, t o , o h c b e ^ h o , oni; aBaaioaca 
Rana. Cu h o b u m t . copTOMa. aaoMOBa., t o b b k o  aaoMOBa., EaaacK- 
Tpii30BaHHuxa> h  npiiTOMb OTpHu,aTejibHo: b o  Ba. TaKOMa. cay- 
R ai nocTynaTeabHoe ^BHateHie o t h x 'b  aacTHH,a>, Ł'aKa> h  aHaao-
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n ra io e  ^BHateHie MOJieKyjia. MeTarina, ^ o jis k h o  nrpaTb p o n t Ba. 
aBneHiaxa pacnpocTpaHeHia Tenaa b t > MeTannaxa ( h 6 o Tenao 
ecTB woaeKyaapHoe jjBHHteHie), a nocTynaTenŁHoe .̂BHHCPHie 
t I ^ t , ate nacTHiyb, b h > KanecTBdb naaaeKTpH3OEaHHbixT>
.HOj ij k h o  nrpaTB pojiB b h > npopeccŁ aaeKTpnaecKaro Tona b i » 

MeTaaaaxrb. E c i i h  c k o p o c t h  9 t h x t > Hacrimn b p j i h k h  cpaBHB- 
TenBBO co cKopocTaMH oói>iTiKBix'r, MoneByaa. MeTaana, t o  h m c h -  

HO o a i ,  HMCHHO 9TH HaCTHI 1,1)1 CB0HM'b p.BHHteHieMT. GyAyTT, 
oGycaoBaHBaTb b h  MeTaajiax'b i;aKrb Ty, h h h  HHyxo, Tenaonpo- 
BOAHOCTb, TaKT. H Ty, HJIH HHyiO, HXT> 9neKTpOnpOBOp,HOCTb, E 
9 t h  ^Ea HBJieHia, Ha nepiibiH Barnaba. He Hwferomia MesKjiy coGoii 
HHHero o6m aro, 0Ka3UBai0Tca npoaBJieHieMT. o^HOro h  Toro-ace: 
ftB H ffieH ia  HOBbIXT> H a C T H H, T> B H yT pH  M S T a n ia .  Ta- 
k h m t . o6pa3OMT. cTaao BOSMOJKHbiMT, HonoiKHTb Hanajio, TaKT> 
CKa3aTb, „KHHeTHHeCKOił Teopin 3JXeKTpHHeCKHXT. CBOHCTBT. M6- 
TaaaoBT.14, h  9Ta Teopia no3BOJXHna y^oBjieTBopHTejibHO o 6 t >h c -  

h h t b  n 3jieKTpB3aii,iio pa3Hopo;!Hbix,b MeraJuioisT. npn npiiKOCHo- 
Bernu, h  aBaeHia TepMoaaeKTpHHecTBa, h  iiai<OHeiJ,rb nponopujo- 
HaabHOCTb Meatfly TeujionpoBO/iHOCTbio h  3neKTponpoBO,n,HOCTbio 
MeTanaoBT.—nponopu,ioHajibHOCTb, 1131/icTHyio yace p,aBHO, h o  

SbiBinyio coBepmPHHo iienoHHTHoir. H /p a  Toro, h t o Gb i  3Ta „ k h -  

HeTHHecKaa Teopia“ Siaia coraacHa c t > o i i t i t o m t . , npHinjiocb 
Kaicb pa37> ^.onycTHTb, h t o  3apap,T> jieTaiu,HXT. HacTHii,T> b t > Me- 
Taaaaxrb, KaKT. h  b t . KaTO ,̂HiaxT. jiyHaxT>, t o t t . caMbiii m h h h - 

ManbHbiH 3apa,n,T>, KOTopun Gb i j i t . HaajieHT. b t . HBneHiaxT. 
9jieKTpoiiM3a.

SjieicrpoBbi, k h k t .  cKasaHO, HecyTT. oTpnpaTejibHbiH 3a- 
pa^T>. Me>K3,y t ^ m t . ,  m i i  HM^eMT. uch /laiiHLia yTBep3Kjxarrb, h t o  

b t . OKpyscaioipeH HacT. n p n p o ^ i HEKOr^a He nponcxo,n,HTT» npo- 
HeccoBT, co3^,aHia h jx h  yHHHTOJKeHia 3JieKTpiiHecTBa: eciiH r f l i  
j i h Go  noaBaaeTca HiKOTopbiH 0TpHH,aTeabHbiH 3apa^T>, Henpe- 
M^HHO rp .i JIIlÓO HOHBJIHeTCH KaKT. pa3T> eMy paBHBIH 3apa,n,T> 
noao5KH'rexibHbiH, h  naoSopOTT). C t > p,aBHHX,b nopT. noBTOMy 
npHHiaocb npHHHTb, h t o  b t . T'fenaxrb ecTb iieonpe.n.EjieHHoe k o - 

JiHHecTBO noJioJKiiTejibHaro aneKTpHHecTBa h  TaKoe ace OTpHpa- 
Tejibnaro, h  h t o  b c Ł Hania npou,eccbi 9JieKTpH3aii,iH cyTb npo- 
neccbi t o j i b k o  p a 3 f l , 'h a e H ia  3 t h x t > 3,ByxT> 3JieKTpHHecTBT>, 
passiim eH ia h x h > no pa3HbiMT> TiaaMT. (HanpHMipi., OJieKTpn- 
3aiI,XH npn  COnpHKOCHOBeHiH pa3HOpOflHBIX’b 'll.JIT. H T. fl.) HJIH
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no pa3HMM'B aacTHMa. oflHoro h  Toro ace T ina (HanpnMipa., 
Tana. Ha3HBaeMaa 3JieKTpH3au,iu aepe3a. BniaHie).

Ho Tor,na aTOMHoe CTpoeHie OTpnijaTenBHaro anei-tapnae- 
OTBa HeK3Ci®H0 BneaeTa. 3a coCoro i i  aTOMHoe CTpoeHie aneET-' 
pnaecTBa nonoacHTPnBHaro. M o h c h o  6 b u i o  ^yMaTB, h t o  y^acaca 
HaiiTH u caMOCToaTenBHo cymecTByrom,iH araM t ^na nonoacii- 
TenBHaro aneKTpnaecTBa, h o h o ó h b i h  aacTHii.aMT. Ba. EaTOji,HBixa> 
nyaaxa>. J],o cnxa> iiopa., op,HaKO, c,n,inaTB b t o  He ynanocB.

E b u i o  OTEpBiTO nicEonBEO b h / i o b b  nyaefi, npe/icTaBnaro- 
iH,Hxa> c o 6 o k > neTam,ia HacTHitm ca. nonoacHTenBHBiMH 3apa^,aMH, 
h o  a o  cnxa> nopiB OHi Bcerp,a OEa3BiBanHCB arnaM U , unii m o - 

nesynaMH, h j i h  e x t > rpynnaMH O Ó B iK H O B eH H aro Bem,ecTBa. 
Tor^a sana. aneKTpOHBI EaTO^,iiBixa. nynefi—o t o  h o  aTOMBi 
o 6 h  k  h o b  b h h  a r  o b  e m, e c t b  a, aro—n ia r o  c o b c Ł m h . h  o b  o e. 
3Haa 3apa,n,a> Eaac^aro aneKTpoHa h  OTHOraeHie aToro 3apa.ua 
rca. Macci aneKrpoHa, nerno oupeji,inHTb nocni,a,Hroro. Ona OKa- 
3anacB EpyrnBiMa. caeTOMa. Ba. 2000 p a 3 1  m  e h i  e m  a c c b i  

a T o w a  b  o j io p o f ta ,  3 t o h  HaHMeHBuieii MaccBi, ca> soTopofi 
m b i £O c h x t > nopa. BCTpiaanHCB b b  npnpoAi-

9 t o —Ai^CTBHTenb h o  h o b b i h , CBoeo6pa3HBiH copTa. aao- 
m o b t . BemecTBa, oannaaromiiica OTa, ooBiaiiBixrB HeHTpanbHBixa) 
aTOMOBT. He TOnBKO aneKTpHHeCKHWB 3apaB,0MrB, HO h  h h h t o j k - 

Łioii cBoeii Maccoii: ero t o  h  oCycnoBanBaroTca T i Connuiia c k o - 

pOCTH, KOTOpBia HMilOTT. aneKTpOHBI H Ba. MCTannaKT,, H Ba. 
KaTO ,̂HBixa. nyaaxa>.

OTEpniTie aneKTpoHOBT. npHBeno Ea. aai-tOMy B3rna,ny Ha 
CTpoeHie o Ob i h h b i k b , He3apaaceHHBixa> aneETpHaecTBOMa., nasa. 
roBopaTH, H e E T p a n B H H iB  aaoMOBa. BeiH,ecTBa: m h  m ieM B  
HiEOTopyro SonBinyro Maccy Beiu,ecTBa ca. nonoacHTenBHBiMH 
aneETpHHecKHMH aapa^OMa.; ara  Macca h o h t h  paBHa o ó b i h h o S  

Macci aTOMa. OHa conpoBOHc^,aeTca OTpimaTenBHEiMH aneKTpo- 
HaMB, o6iu,iii 3apa^a. EOTopBixa. paBGHa. 3apa;iy 6onBHioii Mac- 
c ł i . 9neKTpoHBi ripii 3 t o m h > Haxo,n,HTCH Ba. ^BnaceHin; m b i HMi- 
eMn. p,o HiaoTopoH CTeneHH aHanoriro ca. nnaHeTaMH iiameii 
conHeaHOH CHCTeMBi—aneKTpOHBI naparom. ponB c h j T h h k o b t . ,  

CHna npHTHSceHia ^Byxa> npoTHBonono5KHBixa> aneKTpinecTBa. 
srpaeTa. ponB BceMipHaro TaroTiHia.

OnncaHHaa cHCTewa, sana. csa3aHO, ecTB aTOMa. HenTpanB- 
h b i h , EpyroMa. Hero m b i  h b  3aMiaaeMa> aneETprraecKHxa. cnna..

3apa.ua
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Ho ecna TaKOH cnoiKHBiii h t o m b  BOTepaeTa 03HHa an a  Hi- 
CKOJIBKO H31> CBOHXH CayTHHKOBa— aneKTpOHOBH, OHa HasfB 
nppflOTaBETca HMiioai,aMa nonoataTenBHBiH sapana: ecna, aao- 
SopoTa, t h c h o  ero cayTHHKOBa yBenanaBaeTCH HicKonBKHMH 
aneKTpoHaMH—a io sia  h b j i h p t c h  Ha9neKTpa30EaHHLiMa OTpau;a- 
T e n B H O . T a i c i a  c a c T e M B i  m b l  e w Ł c m b  Ba HBjieH)axT> aneKTponaaa.

OTCiona 03HHB m ari, 30 3onyiu,eHia, h t o  npHTaHieHie 
Meacjiy iionożKHTenBHbiMa a  OTpau,aTenBHBiMa oneaTpanecTBOMa 
a  3aeTa K ara pa3a  t o , h t o  siu  aasbiBaPMB c a  n a  m  a  x b m b -  

T e c K a r o  e p o j j c T B a ,—n/jea, KOTopaa BLicKa3BiBanacB 3aBH0, 
H anpaM ipa O a p a ^ e e s r a  a  3p., a  KOTopaa HBiHi b c o  Sonie 
a  Sonie ao^TBepaf^aeTca: TaKnMt oSpa3OMa XHMia, eo BpeMe- 
EftMi. flonacHa CTaTB rnaBoit yneHia oSa aneKTpanecTBi.

I I .

SneKTpoMariiuTHne npoucxoa.ji,euie Bein,ecTBa.
HacTHBKB, MPiibinia aTOMa Bonopona. BcipinaroTca He b t > 

oj3,HaxrB KaT0AH£ixT) nynaxa; OHi BCTpinaiOTca c t o h b  nacTo, 
h t o  m l i , m o h c h o  CKa3aTb, OKpysiceHBi h m h . npaBna, He Bcer^,a 
o s i  HMiroTt c t o h b  Sonami a CKopocTa, K ara Ba cnynai KaTO#- 
h m x 'b  Jiynea, h o  3a t o  HHor.ua, HanpoTHBa Toro, a x a  CKopocTa 
3HaaaTenbH0 SonBine CKopocTea Ba KaT03HBixa nynaxa a  3,0x0- 
3 ,h t t > 3,0 2 8 0 0 0 0  K a n o i i e T p o B T .  b t > ceKyH3y, t . e. 3 O x o 3 H t t > 

HOHTH 30 BenHHHHBI CKOpOCTH CliliTa ( 3 0 0 0 0 0  KHHOMeTpOBB BT> 
ceKyHffy). Tania HacTau,Bi m h  M i n i a  b t > 03H0MT. c o p r i  nynea 
( t . h . [5—nyna), acnycKaeMHixT> Taica Ha3LiBaeMBiMH p a 3 i o a k - 

TEBHHMH B6H],eCTEaMH. I I  COOTBiTOTBeHHO SonBHIOH CKOpOCTH 
Macca 9 t  h  x t > aaeKTpoHOBa oica3anacB Sontrae. H t o  ® e ,  m l i  

HMieMi. 33icB 3 in o  ca  Sonie KpynHMMH HacTaąaMH? H i rra , 
HacTHu,bi 03Hi a  T i ace, h o  a x a  Macca OKa3anacŁ 3aBacam;ei 
o t t > CKopocTa 3BaHC6nia a  pacTym^a ca  9 t o h  cnopocTBio: m e n -  
h o , a p a  HenpepHBHOMa BO3pacTaHin 9 t o h  c n o p o c T H  O T a  0 , 5 3 3  

30 0 , 9 2 6  C K o p o c T a  c B i T a ,  Macca aneicrponoBa B03pacTaeTa aon- 
t h  Ba 2 ’/4 pa3a!

K a sa  nce 9 t o  MoaieTa S b i t b ?

T o r a  $ a K T a ,  h t o  Macca T ina  Ba H3BicTHLixa cnynaaxa 
MoaceTa iiasia npe3CTaBnaTBca nepeMiHHoii,—ne HOBa. Ecna, 
aaapB M ipa, TBep3oe Tino 3 b h h w t c h  Ba HCH3K0CTH, o h o  yBne- 
K a o T H  3 a  c o S o i o  j k h 3 K o c t b  a , H3MiHaa c k o p o c t b  3BHHceHia T i
na, MBI 3OH5KHBI H3MiHHTB CKOpOCTH 3BHHCeHia H HaCTHU,B Hi-

HHor.ua
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KOTopoii waccbi h ch ,h k o c t h . IIoaTOMy HaMr. h  KaaceTca, h t o  k t . 

o 6 u h h o h  Macci TaKoro r i a a ,  e h . c a y n a i ero nBnatenia b b  

żKH,n,KOCTH, upiiSaBjiaeTca eme HijtOTopaa r Kaatym,aHca“ Macca, 
t Ł m t . Goabmaa, h ^ m t . Gonbine c k o p o c t b  nBEatema. H Ł h t o  b t » 

3TOMT. po^'h HM'fceTT. NlicTO H BT> OÓJiaCTH aaf'KTpHHCCKHXr> HB- 
JieaiH, h  3 t o  6uao  H3BicTH0 em;e Br. caMOMi H anaai 8 0 - t u x h . 

ro;j,oiir> npom naro b ib a .
Mbi HMieMr., HanpnMipr., MeTanaHnecKifi mapa. onpejrh- 

JieHHOH MaCCU, HOTOpyK) Mbi CM-ŁpHJIH IipH HOMOHI,H B3BimHia- 
flia. HaaaeKTpHayeMr. arorr. ruapb h  c o o Ci i h h m t .  eMy HiitoTopyro 
CKopocTb: npiHa.eTr. nr. nBHatPHie He t o j i b k o  Macca mapa, h o  h  

t o t t > aapaji/b, rcoTopun mapa. HMieTa.. MeiK^y ri.Ma., Bcaicoe 
jpiHHceHie aaPKTpHHecTBa npencTaBnaeTH. coGoro t o , h t o  m b i na- 
3UBaeMb yaeKTpnaecEiiMH t o k o m h ; nocninHiii ate conpoBoac- 
AaeTca MarHHTHUMH jrhHCTBiaMH h  He Montera. Gu t b  co3,naHT» 
M3T. HHHero: Ha co3naHie aaeKTpHHecKaro Tona na.no Bcerfla 
yarpaTHTb H3B'I;cTHyro aHepriro, H3E'hcTHyro paSoTy. Cai,n,OBa- 
TeabHO, t £ m h > ate ycnnieMa. m l i  h c  c o o ó iu .h m t . HaaaeKTpH30BaH- 
HOMy m apy Toii CKopocra, KOTopyro m b i coo6m,HHH 6 u  eMy b h > 

OTcyTCTBie 3apana; m l i nonyna m b  BnenaTaiHie, h t o  Macca 
mapa, Saaronapa npncyTCTBiio 3apana, CTaaa S o j i t r a e ,  a ia o  
npioGpiao K a s ty  m y m  c a  Maccy, BenHHHHa KOTopoii Mo
ntera. Gb i t b  BbiHHcaeua. S t o t h . BUBona., rtaitr. o h t . h h  HHTepe- 
cena. caMi. no ce6 i, npaKTHHecKHxa. pe3yaBTaT0Ba. i i m 'Lt b  ne 
Mora.; naatym aaca Macca aaeKTpHHecitaro npoHcxoatn,eHia b o  

b c Ł x h > Hauinxa. o ć h h ł k t i  cn,Hasixa> aaeKTpH3aii,iH raKa. Mana 
cpaBHHTejiBHO ca. o Gu h h o S  Maccoii Tiar., h t o  cr> Hero cHHraTB- 
ca He npHxon,HTca. E can 6 b i  m u , HanpHMipa., HaaaeitTpH30BaaH 
36MH0H mapa.—caMuii Goabuioii mapa., KOTopufi HaMr. noery - 
HeHT>, — TaiCB CHHBHO, KaKH. 3TO TOHBKO HOSBOaHiOTT. HaiHH Ma- 
nntHH p a s  noayHeHia aaPKapn^ecTBa, m b i  h s m E h h h h  6 u  ariiMr. 
KoaoccaabHyro Maccy 3eMHoro mapa Bcero Ha HHHToatHyro noaro 
MHaanrpaMMa.

Ho yneHie o6a> aaeKTpHHecTBi He t o h b k o  npencKasuBaera. 
noHBaeHie Kaatym,eHca Maccu, KaKa. caincTBie aaeKTpH3au,iH 
r b a :  3TO yneHie nppncKa3UBaera., h t o  ara Kaatym,aaca Macca 
n e p eM iH H aB r> 3 aB H C H M 0 C T H  o t  a. C K o p o cT H  n a h  ac e- 
u i a h  pacTcrr. ca. aroro CKopocTBio; onHaico, ne aGcoaroTHaa 
ueaHHHHa aron citopocTH nrpaeTT. 3n,icb poab, a e a  o t  h  o m e  H ic



74 A . ro.ibdtaMMepfi-

k t > o k  o p o c t  h  c b  i  t  a. Ho npHHeMt Hte ajriicB cKopocTt cBiłTa? 
KaKHMT. o6pa30M'F> OHa OKaaajiact cBH3aHHofi e t  aBnaceHieMi. 
HaBJieKTpuaOEaHBHSt T ijlt?  0Ta CIH3Ł .EOBOHbHO CaOJKHaa, u 
ocHOBaHia ea nerno noHiiTHLi, ecan m h  b c h o m h h m h , ,  h t o  c i . P t t ,  

— s t o  anPKTpoMarHHTBua BoaHU, oaeETpoMarHHTHbiH npou.ecca.. 
Bcaaoe H3M'bHPHie aaeKTpaaecK.a o cocToama KaKoro ai:6o a in a  
BBiBBiBaeTt iiaM^HPHie b b  9aeETpnHecEHxa. cnaaxa> b o  b c p m b  

npocTpaHCTBi EpyrOMa., h o  9 t h  HSMdkHeHia He EacTynaiOTa. 
ucio/iy MTHOBeHHo; o h h  CHanaaa BO3HHKaioTt Ba. nenoepe^- 
c t b c h h o i i oóaacTii OKoao rfeaa, a OTcra/ia yace pacnpocTpaHaiOTca. 
nep^jiaiOToa Bjxaab, ii o t o  coBepniaeTca co  c K o p o c T Ł io  
c b  i  t  a. PaayMŚeTca, o t o  arnenie BMieTa, m I ic t o  h  na. c a y n a i 
flBHHceiiiH HaoaPKTpiraoBaHHaro T&aa, a noTOMy h  cBopocTb o t o t o  

.̂BHHieHia He caMa BaiaeTt aa  BennHHHy Eaa;yiu,eiica łiaccbi, a 
ea OTHomeHie k b  CEopocTH ci.Pra. H Baiame 9i’oro OTHOineHia 
ape3BbiaaHHO saNrfeaaTeabHo: h m g h h o , Baatyni,aaca Macca Ha- 
9aeKTpH3OBaHHaro a ia a  CTaHOBHTea 6e3KOHeHHO S o b b i h o h , p c ; ih  

CKopocTb ^.BnaieHia T ina paBHa CEopocTH cBiTa. H h b i m h  cao- 
Baiffl, H e a t 3 a  HHKaKOM y H a a a e E T p H 3 0 B a H H 0 M y  t ś -  

a y  c o o 6 ih , h t b  C B o p o c T b  S ó a b H iy ro , h ś m b  cK O p o cT i, 
c b & t  a.

TaKOBo óuao npe,ucEa3aHie ywirisi o6a> aaeETpHaecTBi, 
npeftCEasaHie, b b  cnpaBe^aiiBocTH Koioparo He 6biao i i h  Ma- 
aiHmHxa> ocHOBaHiii coMirLbaThca, h o  KOTopoe b b  Teneme OKoao 
,̂Ba3,u,aTH a ia a . He Morao SbiTb npoBipeHO Ha o nuT i. B o 3 m o 3k - 

HOCTb TaKOH npoBipKii ,n,anH aaeKTpoHbi e t  h x b  nepeMiHOH Ba, 
3aBHCHMOCTH OTt CKOpOCTH MaCCOH. EcTeCTBeHHO Gbiao jjora- 
ftaTbca, h t o  9 t o  nsMiiieme sana. p a 3 t  oóycaoBaeHO TiM t, h t o  

gaeKTpoHbi cyrb aaeETpBHecBie 3apajiLi b b  ^BnateHin, h  h t o  9 t o  

iraMiupnie 3/vbci, saMiTHO noTOMy, h t o  noo6in,e Macca oaeETpo- 
h o b h . Hpe3BBiHaHHo Mana. Tana. h  oEa3aaocb Ha caMOMt ^ i a i :  
BaiaHie RBnawHia 3Aicb He ToabEO He h h h t o j k h o , o h o , Tana. 
cEaaaTb—6 e 3 n p e £  i  a b  h o  B e n n a o .  II60 H3MipeHia Maccbi 
aaeETpoHOBt ooHapyaman, h t o  npn coBpeMeHHOH t o h h o c t h  

Ha6aio^eHiH b c h  M a c c a  a a e K T p o a o B B  — a n e B a p n a e -  
c e  a r  o n p o H c x o 3 K fle H ia ,  b c h  ona oGycaoBaeHa H aam - 
h o c t b k ) onPETpHHecEaro 3apa^a n, ecan 6 h i aaeETpoHT, o t o t t , 

CBoii sapano  EaKHMa. anóo oSpaaoMt noTepaaa., o h b  nepecTaaa. 
ów 6biTb MaTepiaabHBiMt, o h b  He h m ^ h b  6 b i  b o b c © M ac-
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c m . TaKB 6 h j i o  Han^eHO o a c k t p e a e c t b o 6 e 3 Ł  M a ie -  
p i n ,  TaKB 6 m H E  OTKpMTM aaCTHU,M, y  KOTOpMXB Bf> CylU,HOCTE 
h -Łt b  MaccM b b  o S m h h o m b  c m m c j t Ł , ecTb j i e h i b  o;iHa Kaacyni,aa- 
ca Macca.

flo  c e x b  nopi. m m  ocraBajiHCB Bce BpeMa Ha noHBi o h m -  

rra. Ho nporpeccB 3HaHia HeBO3MoaceHB, ecnH m b i 6ya,cMB orpa- 
HHHHBaTBCH JIHIHB y3KEME BMBOJiaME H3B HCHOCpC^CTBCHHarO 
oHMia: m m c h b  ecTecTBOHcnMTaTe na Bcer,n,a nonacHa e ^,t e  .nanie 
Toro, HTO BB flaHHMH M0M6HTB #aHO E3CninOBailieMB, OHa 
nonacna o6o6in,aTB <j>aKTM,—e  HCTopia HayKH EOKa3iJBaeTB, h t o  

Tania o6o6in,eHia t o j i b k o  B'b  HCKniOHHTenhHMXB cnyaaaxB onpo- 
BepraiOTca no3,n,HiHHiHMH H3cni,n,0BaHiHMH. TaKB e  b b  HauieMB 
cjiyaai: pa3B OTpHu,aTeaBHoe aneKTpnaecTBO EMieTB Maccy 
e c k j i i o  j e t c j i b h o  yjieKTpnaecKaro npoEcxoac^,eHia, pa3B 3aK0HM 
B3aiiMO,n,'inicTBiH nonoiKHTejiBHHSt aneKTpHHecKHXB 3apan.OBB 
Taicie ace, KaKB h  3aK0HM BsaHMojyfeiicTBiH OTpimaTP.?iBHMXB 
aapanOBB, ecTecTBeHHO oacH ,̂aTB, h t o  e  y  noaoJKHTeaBHaro 
aaeKTpHHecTBa b c h  ero Macca Toace ECKnioHHTenBHO aaeKTpHHe- 
CKaro npoHcxoaca,eHia. Ho m m  BEjiinn, h t o  h t o m b  ecTB c o b o - 

KyHHOCTB nOaoaCHTeJIBHMXrB E OTpHH,HTPnBHMXB 3HeKTpEHeCKHXB 
aapa^OBT.: orano 6 m t b , m m  npHxojiEMB k b  saianoHemio, e t o , 

no Boen BipoaTHOCTH, e  Bca oÓMHHaa Macca aTOMa BeipecTBa 
oóycaoBaeHa h h u i b  ero aaeKTpEHecKHMH 3apap,aMH h  e x b  s b e - 

HceHieMB, B c a  a r a  M a c c a  e c t  & M a c c a  k  a ac y  m a a c a.
M m  cHHTaaE HHepn,iio xapaKTepHMMB npH3HaK0MB Mare- 

pin; coBpeMeHHaa $H3HKa ^.inaeTB EHeppiio xapaKTcpHHMB 
npH3HaK0M'B aaeKTpHHecTBa; Bem,ecTBO TaKEMB oópa3OMB, TaKB 
CKa3aTB, p,eMaTepiaaH3yeTca, aneErpunecTBo 3aTo K am  6 m  Mare- 
piaaH3yeTca. OflHano, e  OTa r MaTepianH3au,ia aneKTpHHPCTBa" 
aBaeHie Kaacyiąeeca: Ta Macca, o KOTopoii 6Hna cenaacT. p ia n , 
BOBce, e h e  b b  KpaiiHeMB c jiy aa i h o h t e , h o  npiypoaena k b  

TOMy M iery, r;i,i Haxon,HTca nauiE noaoacETeaBHMe e  OTpnpa- 
TpjiBHbie 3apa,n,M aTOMa; 9 t e  3apa/iM MoryTB ó b i t b  pacnpe/yh- 
h p h m  b b  oaeH& ManMXB o6BeMaxB u rn  no o h p h b  ManMMB no- 
BepxHOCTHMB — EXB MaCCa, EXB EHeppia maBHMMB 06pa30MB 
He BB 9THXB o5B6MaXB, He Ha 9THXB HOBepXHOCTHXB, a, KaKB 
ceiiaacB yBH^EMB, b h -E e x b , aHaaornaHO TOMy, KaKB e  Kaacy- 
m aaca Macca ABnacymaroca b b  h c e j i k o c t h  T ina Haxo^,ETca He 
EHyrpn nero, a b h I i , e ó o  3 t o —EHepu,ia h c e ^ k o c t h .
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I I I .

1I to i-aKoe Macca?

M u npimijiir k b  BBicopy, h t o  Macca o c t e  HBneHie Kaaty- 
ipeeca, oSycjiOBneHHoe oaeKTpHnecKHMH 3apapaMH, h o  o t o  Bce 
Ute He o t b I s t b  Ha BonpocB, h t o  ate Tanoe Macca.

OpHaso, coBpeMPHHan $H3HKa h m -Ł^t b  h  Ha o t o  o t b I s t b . 

B b  caMOMii pfurh, BenHKiii ocHOBaTeaB oaeKTpoMaiHHTHoii Teo- 
p in  CBlłTa—M a K C B e k h k b  h s b I i c t h o , npepcKa3anB cyipe- 
cTBOBaide t . h . C B iT O B o ro  p a b  a  e h  i a.

E c j i h , nanpiiM-fcpB, napaanenbHMH nyneKB c o j i h c h h b i x b  

ayneH napaeTB nepneHpHKyaapHO Ha coBepnieHHO nepHyio 
njioipapKy, h  b c h  OHepria aynen noraomaeTca, HpeBpam,a?Tca 
BT. TPHPOTy, TO KOaHHCCTBO OHPpriH, HOraOipeHHOH OpHHMB 
KBappaTHBiMT> caHTHMeTpoMB b b  ceKyHpy, piaeHHoe na c k o - 

pocTB CB^Ta, h  paeTB t o  paBnpHie, KOTopoe HcnBriBiBaeTB Ha
nia nepHaa nnoipapKa. OnBiTHoe poKa3aTeaBCTBO naannHOCTH 
o t o f o  KpaiiHe wajiaro paBP- h i h  CBŚTa Gb i j io  o p h h m b  E3B ca- 
MBIXB 6peCTaipHXB nOpTBepatpeHin OJieKTpOMarHHTHoS npiipopBl 
ci.ł.Ta; c b  ppyron  cTopoHBi o t o  paBneme, cypa no m h o m m t  

paHHHMB, nrpaeTB o h p h b  Baatnyio poaB b o  m o r u s a  k o c m h t o - 

CKHXB HBPeHiaX'B. C t OHB 3K6 BaJKHyK) poaB nrpaeTB OHO E 
npn  pIjuieHin sonpoea o cyipHOCTH t o t o , h t o  m b i iiasHBafiMB 
Maccoii.

Il/raKB. napaaa^nBHBiH irynoEB ayneir CBisTa paBHTB na 
nnoipapity, k t > neMy HopMaPBHyio; ecpn mbi npepCTaBHMB ce64 
npoipapKy coBepuiPHHO cboGophoh , ona npiiipeTB b b  pBBaceHie, 
nonyHHTB idiEOTOpyio CKopocTB v no HanpaBPeHiio pyneii e , 

pean Macca naoipapEH ćiypeTB m, t o  OHa CypeTB h m I s t b  TaKB 
Ha3BiBaeM0e k o p h h 6 c t b o  p B H a te H ia  mv. H a ocHOBaHiH 
o 6 b i h h b i x b  sanoHOBB MexaHHKH, paHHHXB H b i o t o h o  MB (TaKBr~
HaoBiBacMBiH 3 - h  3aK0HB pBHateHia), poaatHo cyipecTBOBaTB He- 
npewhHHO h I i k o t o j io r  ppyroe rrhpo (nycTB ero Macca M) h  o h o  

pOPHtHO T0JK6 npiilTH BB pBHHteHie CO CKOpOCTBK) V  B B npO - 
t h b o i i o p o j k h o m b  HatrpaBpeHin, H TaKOIO, HTO0LI mv KaKB 
pa3B 6 u p o  paBHO M V. Tanoe ppyroe t £ p o  y  HacB ecTB: o t o —  

HCTOHHHKB CI/IiTa; OHB TO5K6 6yp6TB HClIBITBIBaTB CBlłTOBOe 
paBnenie h  npiiTOMB b b  cTopoHy npoTHBOnopoatHyio nanpaB- 
pernio HynencnycKaHia, h  3 - h  3aK0HB pBHateHia Cb i p b  6 b i  c o 6 p b o -
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AfiSTy BnonHi, e c n n  6 h  c b & t t i  He Tpe6oBani> BpeMeHH ;yui 
CBoero pacnpocTpaHeHis, ecnn 6u  o h i .  p a c n p o c T p a H a n c a  
MTHOBeHHO. Ho OTOTO HfcTT.. HoBTOMy MeSKpy MOMPHTOMT. 
nyiencnycKaHia h  m o m p h t o m h , Korp,a CBin. gonieni. p,o n m - 
c t h h k h , 3  h  3aK0H'b HBHateHia He co6.Tno,n;eHT>. HpHxoji,HTca 
cninaTb o ^ h o  H3H 3,Byx'b npennonoHceHin: cpe.ua, b t > KOTopoii 
H.B.eTH O bili., CaMa npBXOHHT1. B/b ^BHJKeuie; h o  o h h t ł  m o j k h o  

BooópaaHTb ce6 i npoH3Be,n,eHHUMił b i . Tani. Ha3HBaeM0Mi> ny- 
CT0M1. npoCTpaHCTBi, T. 6. 3OHpi; CTaiO ĆUTb, OOHpH npnxo- 
HHTH BI* 3,BH5KeHie. O,n,HaKO, BCi HOHUTKH OÓHapyłKHTH ltiil'1) 
HJIH HHUMK enOCOÓOMI. BO3MOJKHOCTB p,BHJKPHia B1> 3OHpi, Bbl- 
3HBaeMaro pBHJKeHieMi. o 6 u h h u x i . l im . ,  ycnixoM i. He yBiH- 
lajiHCb. E on ie  Toro, npe^nonoJKeme o TaKOMi. .̂EMSKeiiin, npn 
HacToameMB cocToaiiin HayKH, He o6i»HCHHeTi» h  HiKOTopux,b 
onTHiecKHxi> h  3aeKTpHiecKHX'b aBneHan. IIpHxon.HTca ffony- 
oTHTb, h t o  3 0 H p l  H en  o j b  h  a te  h k ,  h  Tor^a p,na ycrpaHe- 
Hia npoTHBopinia en 3ai:onaMH MexaHHEH ocTaeTca o h h h i .  b u - 

BOftt: Hap,o n p H H H c a T b  n y i a w b  C B iT a  o n p e f l ł j i e u -  
H oe  K o a H ie c T B O  jB H K O H ia .

Bi> o t o m i .  cn y n a i no OTHoineHiio k i . KoaniecTiay ^BHace- 
Hia m u  nocTynaeM'b coBepineHHo aHanoriiHHO TOMy, i*aKi» m u  

nocTynaeMił no OTHonreHiio k i .  aneprin. HiieHHO, no 3aK0Hy 
coxpaHeHia OHeprin HHKaKoe Tino, npe^ocTaBneHHoe caMOMy 
ce6 i, He MOJKeTił H3MiHHTb HaiaabHaro 3anaca CBoeii aneprin. 
M u  HMieMi, Tino, nocunaiOHi,ee nynn cB iia , HanpHMipi, b i , 

óe3BO3AyuiHoe npocTpaHCTBo: Tino, oneBHHHO, caMO no c e ć i Te- 
paeTi. c b o i o  aHPpriio, 3aK0Hi, coxpaHeHia aHeprin, oneBH,n,HO, 
HapymaeTca h  npoHcxo^,HTi. aro noroMy, h t o  Hanie Tino Henb3H 
pa3CMai’pHBaTb, KaKi> H3onnpoiiaHHoe, Ha^o b k m o h h t b  Bonnu 
ciiiTa BH 6e3BO3ffyiHHOMił npocTpaHCTBi, b i , a e n p i, Bi. cocTairi. 
TOH CHCT6MU, OHPpria KOTOpOH He ftOnlKHa MiHBTbCa, h 6 o  BI. 
3 t h x i . Bonnaxi, m u  HMieMi. Kani. pa3i> Ty anepriio, KOTopaa 
HOTppaHa nyHeHCBycKaiomBMi. lin o w o .

TaiiHMi. JKe oópa3OMi. h  k o m i h 6 c t b o  gBHJKeHia, noTepau- 
Hoe h c t o h h h k o m i , ciiiTa b i . m o m p h t i , aynencnycKaHia h  H3Mi- 
paPMoe’ cKopocTbio, npioSpiTeHHOH h c t o h h h k o m i , h  HanpaBneH- 
h o h  b i .  CTopOHy npoTHBononoHCHyio Toii, Kypa nnyTi. nynn 
cBiTa, o t o  KonimecTBO p,BH5KeHia Haxo,n,HTCH b i . aeiip i, TaMi>, 
r ^ i  ecTb nyiH  CBiTa, h  o h o  t o  h  npep,CTaBnaeTca 3aTiMi> b i .

cpe.ua
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cBiTOBOATŁ .naBneHin, ncnuTUBaeMOMH noraoinaioin,en cBkn* 
miacTHHKOH. Ho KOjiHBecTBO 3,BH5K6Hia ©CTB npoH3Bep,enie Mac- 
c u  Ha CKopocTb, i / ł  pa3CMaTpHBaPMOAiT» HaMii ejiynad; ayapfi y 
nacrb ecTt o h a C K o p o c T t  n o  H a n p a B j ie H i io  a  y  a  e n — 
3 t o  Ta CKopocTb, c b  KOTopofi Bp,ona ayaen nepcHOCHTca OHPpria 
BOJiirb, t . e. CKopocTb CBkra. O'L’cio;i,a cn i^yeT a, h t o  nyaaMH 
CBkra m u  .h o j i j k h u  npnnncaTb n  H Ś K O T o p y io  m  a o c y :  
EMeHHO 0Ka3UBaeTCH, h t o  ora Macca nyaa noayanTca, ecjin 
nepeHOCHMyio h m i > SHepriio paa.n.dwinTb Ha KBa.n.paTH CKopocTH 
CBkra.

SneKTpoMarHHTHue npon,eccu oSiiapySKHBaiOTa TaicnMa 
oopa^OMH HannHHOCTb Kaacymefica Maocu n Ta.wb. r;i.d; a k r a  
HHKaKHXa 3neKTpHH>>CKHXa 3apa^,OBa, rflk  H^Ta H HHKaKOM 
o ó u h h o h  naMT MaTepin, a cymecTByiOTa minia ojiak o ji e k  t  p  o- 
M arH H T H H H  e o n .  H  9Ta Ka>Kymaaca Macca h o  ecTb Mac
ca aenpa, o t o  h m p h i i o  M a c c a  n y t e f i ,  Macca aneKTpoMaranT- 
H uxa npoąeccoBa.

O ra  MaTepianH3au,in aaPKTpnaecTBa m u  neppmnn n a  
cBoeo6pa3HOM MaTepiaansapin aneKTpoMarHHTHHxa nponyccoBa 
Ba Jiyai, cBkra. 9 t o  B e^era a a c a  n a  npe/i,Granica i to o HOBaro 
pojia i i a i e p  i a ib H O  .\ia  T i  n i ,  c o c T o a in ,e M a  n 3 a  Ofl- 
HHX t  3 JieK T pO M arH H T H U X 'b  BO ,’IH 'Ł. B i  CaMOMT. Jl/Iuik, 
nycTb m u  m ie M a  ra n a  Ha3UBapMoe n  y  c t  o e npocTpaHCTBo 
( t . e. HHCTUH OOHpa), OKpyJKPHHOe CO Bci>Xa CTOpOHB 3epKaJIb- 
HUMH CTiłHKaMH, H flea ilB H O , T. e. nOJIHOCTbTO, OTpałEaiOmHMH 
nanaiom ie Ha Hnxa Jiyan; CTkHKn o t h  nycTb nonflepaniBaiOTca 
npn  akaoropon  nocToaHHon TeMnepaTypk. npocTpaHCTBo Hanie 
Cy^eTa HanonaeHO npn h h 3 k o h  TeMneparypk o /i h h m h  h c b h j i ,h - 

m b i m h  aynaMii cBkra BceBO3MO3Knuxa HanpaBaeHin; npn ^ocTa- 
t o h h o  b u c o k o h  TeMnepa Typk óy^yTa nynn n BnunMue, b o o 6 -  

m,e roBopa, Ba npocTpaHCTBk óyjiyTa anenTpoMarmiTHua b o j i -  

h u , h  o h ś  Sy^yT t OKa3UBaTb a a  CTkrnin Bciojiy o^nnanoBoe 
cBkroBoe .aaBneHie. npocTpaHCTBo BayTpn CTkHoaa óyjieTH 
h w Ł t b  onpe/i,k,’iCHHyio Maccy, R ydera aacToaia,HMa r MaTepianb- 
h h m t >“ rknoMa onppjikiPHHaro oóaeMa, TeMnpparry p u  n npoa. 
Ecnn m u  coo5in,nMa CTkaaaMa H&KOTopyio CKopocTb nocTyna- 
TeabHaro ^BnaceHia, —Taicyro ace CKopocTb nonynaTa n ,,nynn“, 
n  Macca n x a , naica n y  oóuKaoBeaabixa MaTepianbHuxa Tkną, 
Cy/JCTH MdiHHTbCH BTb 3aBHCHMOCTH OTrb BPJIHHHHU CKOpOCTH H
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c;i,ijiaeTca 6e3KOHeaHO Go j i b u i o h , Korjia CKopocTB flisnateHia 
cpaBHaeTca co c k o p o c t b i o  CBfoa. T o h b k o  Macca 3 ; vŁ c b  CyjiPTB 
•SaBIIcfeTB OTB TCMnepaTypU; HO lii/IB H BHyTpH BCHKarO T&Jia. 
ecTB nyHHCTaa OHepria; cai^,OBaTenBHO, h  aacTB Maccu BcaKaro 
Tfcaa oóyojioBaeHa ayacHcnycKaHieMB h  oaBHCHTB o t b  w n e -  
paTypu, a c iaao  ó b i t b , h  b c h  M a c c a  b  c a  k  a r  o T i  n a , b o o 6 -  

me, n e p e M Ś H H a  c b  Te m  n e p  a t  y  p o  S.
Mhl nO/rOHUIH COBciłMB 6HH3KO KB OTBiTy Ha BonpocB, 

h t o  TaKoe Macca. M o j k h o  flOKa3aTB, h t o  BOoGipe BcaKoe Tino, 
Tepaa h j i h  npioGpiTaa npn h o c t o h h h o m b  jiarjieHiH HiKOTopoe 
KOJiHaecTBO Tenna, TepaeiB i i j i h  npioópiTaeTB nponopH.ioHa.TB- 
Hoe eMy KOJiHaecTBO M accB i. Ho TenaoTa ecTB OHepria, t o j i b -  

k o  H3MipaeMaa He b b  t -Lx b  e1n,HHHu,axB, b b  KaKiixB H3Mi- 
paeTca OHepria. ToBopaTB nooTOMy, h t o  TenjiOTa a k  b  h  b  a ji e h -  

TH a a a e p r i i i ;  nooTOMy m b i  ^ .o jih c h b i cKa3aTB, h t o  h  M a c c a  
B K B H B aieH T H a  C H e p r in .  9 t o  3naHHTB, h t o  b b  H3BicT- 
h b i x b  cnyaaaxB m b i BOcnpBHHMaejiB OHepriio, uaKB Maccy, h  

Torjra KOJiHHecTBO OHeprin h  cooTisiTCTBeHHoe efi k o j i h h c c t b o  

Mąceni Haxoji,HTca Bcer,n,a b b  nocroaiiHOMB OTiionieHin .upyrB k b  

Apyry: s t o  OTHOiueHie m o o i h o  Ha3Bai’B M exaH H H ecK H M B  
BK BH BaneH TO M B M a c e  hi, a  o h b  paBeHB KBa,n,paTy CKopo- 
c t h  CBira b b  a e n p i.

3aKOHB coxpaHeHi’a Bein.ecTBa, 3 h k o h b  coxpaHeHi’a MaccBi 
OKa3BiBaeTca He npHMiHHMBiMB k b  o j i h h m b  o Gb i h h b i m b  ^,aa 
HacB T in a m b , Ha3BiBaeMBiMB MaTppiajiBHHMH. O h b  HMieTB 
CMBICJIB raiHB, eCJIH MBI BKJIIOHHMB BB CHeTB H OHPKTpOMarHHT- 
HBie npou;eccBr, H^yrpie b  h  i  o Gb i h h o h  MaTcpin. T or^a 3aK0HB 
coxpaHeHi'a Macom TepapTB c b o o  caMOCTOHTenBHoe 3HaaeHie: 
o t o  npocTO 3aK0HB coxpaHeHia OHeprin.

TaKHMB o6pa3OMB coBpeMeHHaa <J)ii:sHKa pacKpBuia h &m b  

BiKOByro Tanny nHeppin T iaB :—Macca —o t o  OHepria, aHanorna- 
Ho TOMy, KaKB h  TennoTa ecTB OHepria; h o  k h k b  He BCHKaa 
OHepria ecTB TenjiOTa, TaKB i i  ne BcaKaa OHepria HBnaeTca 
Waccoir.

M b i roBopnjiH BBiine o Macci oaeKTpoHOBB; Tenepn oua- 
3HBaeTca, h t o  3Ta Macca H3MipaeTca OHeprien oaeKTpoHOBB. 
Ho co BpeMPHH M a K C B e n jia  m b i 3HaewB, h t o  oaeKTpnarcKaa 
OHepria HaaneKTpHaoBaHHaro T ina He h c k j i i o h h t c j i b h o  b b  HeMB, 
ona GonBuiefi nacTiio naxoji,HTca BHi ero, b b  OKpyataioiH,eMB
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seHpi, a, HanpuM ip^, b i . c a y a a i  HaoneKipHconaimaro npoBop- 
HEKa BJiPKTpn îecTBa 9Ta SHepria jiaace h  b c h  Haxoji,HTca b i i i. 
ero. Baai ojiapa 3TOMy, ii BHepria t o h  c h c t c m u  3aeicTpoHOBi>, 
KOTopaa o6pa3yeTi. coSoro aTOMi. BeinycTBa, HaxojiHTca He Boa 
BT& 3 t h x 'b  3aeKTpoHaxrE>, a 6on&maa ea aacTb Bili n x i ;  CTaao 
S ł i t b  h  Macca saeKTpoHOBi. Haxo,n,HTca BHi h x i . ,  Karci. o6i> 3 t o m i > 

yace 61.1.10 ynoMaHyro Banie.
MpxaHHHecKHMi> 3KBHBaaeHT0MT> MaccEi aBnaeica, KaKi. 

MH BHJjiaH KBaflpaTI. CKOpOCTH CI.iiTa; eCHH 3a ep,HHHH,y JtflBHH 
B3HTŁ CaHTHMeTpi., TO 3T0T1. KBanpaTI. CKOpOCTH CBiia OKa3BI- 
BaeTca i h c j i o m i i  b i > 21 n,iuf>py; s t o  9 ci. 20 H y m n .  IIosTOMy- 
t o  rpoMa^riBia KoaniecTBa SHepria n  coOTBiTCTByiOTi. coBep- 
i u p h h o  h h h t o i k h h m i . MaccaMi. h  naoSopoTi.: HeSonbHiaa Macca 
cooTBiTCTByeTi. KoaoccaabHOMy KoannecTny sneprin.

IlycTb HanpHMipn, m u  HMieMi. juia T ina onpejpkneHHoil 
MaccBi; o h h  BCTynaiOTi. Meacjry coSoio b i . xHMHHecKyro peaKpiro. 
b i . pe3ynr>TaTi KOTopon noayHaeTca HOBoe Tino. IIo CTapoMy 
3aKOHy coxpaHeHia Macct, Macca HOBaro Tina paBHa cyMMi 
Macci. Haiiiiixi» jiByxi> Tiai>. Ho npon,eccŁi XHMHiecKaro coejiH- 
Heaia T ia i. o S u h h o  conpoBoacjiaroTca HarpiBaHiPMi. h j i h  o x - 

naacjieHieMi.: HOBaa (piisnica roBopnu,, h t o  s t h  nponyccBi OTpa- 
3HTca* Ha Macci T ina. TaKi., HanpnMipi., ecnn 18 rpaMMOBi. 
TaKi. na3HiBaeMaro rppM yiaro ra3a (flBa o6i>eMa Bo^,opojia h  

o j i h h i .  KHcaopo/ia) npn  KOMHaTHoii TeMnepaTypi n  jjaBneHin 
XHMHHeCKH C06,n,HHHI0TCH B t Hapi. BOJTŁI, a 3TOT1. Hapi. 3aTiM1> 
ocaacflaeTca b i . Bojry t o h  ace KOMHaTHon TeM nepaiypu, t o  

3TOT1. npou,eccT> TpeSyeTi. o t h h t i h  o t h  napa h  b o j ib l  onpejii- 
aeHHaro KoannecTBa TenaoTHt (h m i ,  m o j k e o  HarpiTŁ o k o h o  700 
rpaMMOBi. Bopu o t i . 0° ;i,o TOMnepaTypu icrniHia); BcaijjcTBie 
3Toro Macca nonyieHHOH b o j u j  óyjjeTi. He 18 rp ., a M e H ie  
Ha 3,2 MHaaioHHKixi. MHjmnrpaMMa. 3a  t o  Macca KannH b o j u j  

c i . GyaaBOHHyro ronoBKy (1 MHnnnrpaMMi.), ecan 6 u  m h  M orra 
yTHaH3HpoBaTŁ 3Ty Maccy, Kani, SHppriio, jjaaa Gl i HaMi. ea 
3anaci> b i .  b h j u Ł paGoTBi MamiiHBi b i ,  200 aomaji,HHbixi> cum. 
b i . Tenenie u,iaoH ne jiian ! SHepria, saKaronaroinaaca b i . o j j -  

u o m i .  rpaMMi b o j i m  6inna 6 b i jiocTaTOHHa jiaa 3aMiHU paGoiu 
napoBŁixi. MauiHHi. p ia a ro  <J>noTa napoxoji1OBi> Ha nyTii H3i> 
EBponu b i . AMepHKy!
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9i'a  OHepria aTOMOBE, Koropyio m l i BoenpHHHMaeME, k &k e  

h x e  Maccy, ne MiHaeTca 3aMiTH0, Kor^a m b i oxaa>K;i,acME T i
na, OTHHMaeME y  h h x e  h o h t h  b c k ) HMiromyrocH TenaOTy; oaa 
OHepria rpoMa^na cpaBHHTeaBHo co b c Ł m h  TiMii KoanaecTBaMH 
OHeprin, KOTopua (JiiirypiipyroTE b e  o ó e i h h e i x e  HaMb x h m h - 

h c c k h x e  npou,eccaxT>; OTa OHepria nooTOMy aBaaeTca jyia nacE 
KaET> S et c k  p oi t  o ii b e  Macci aTOMa h , no Bceii BipoaTHOCTH, 
COCTOHTE BE CTatpOHapHOME JI,BH3KeHiH O.TieKTpOlIOBE H COHpO- 
BO3K^aioiu,HXT. ero oaeKTpoManiHTHBixE itpou,eccaxri> BHi h x e , 

npoaBnarom,Hxca j i h i h b  b e  Biipi HHepnjn, Korp,a m b i aTOMy 
cooSiąaeME ^BnaceHie, t . e. b h o c h m e  H3MiHema b e  o t h  npo- 
Heccsi.

A t O M E —OTO H,iaBIH CBOeOÓpaSHBIH MipE, H,iaBIH MHKpO- 
KOCME, H HOfl,TBep3K ,̂eHie OTOH, BipoaTHO, KpaHHO CHOHCHOH 
CTpyKTypBi aTOMa m b i  b h ,h h m b  b e  cneKTpaxE TaKE Ha3BiBaeMBiXE 
OflHOaTOMHHXE ra3OBE, HaiipHMipE IiapOBE pTyTH. IlapBI pTyTH 
AaioTE pocKoaiHBiii cneKTpE, cocToam,ifi H3E oaeHB óoaBinoro 
HHCaa apKHXE H,BiTHBIXE HHHiii, npOHCXO3KAenie KOTOpBIXE 
ónao 6 b i coBepineHHO HenoHHTHO, ecan 6 b i a m E  napoBE pTyTH 
npe/ĘCTaBnajiE o b i  c o ó o io  HiaTo ne caoacHoe. CneKTpBi oaeMeH- 
TOBE BOOSipe TiME CHOJKHie, aiM E BEIHie HXE aTOMHBlii BicE; 
OTOTE BicE TaKHME OÓpa3OME yKa3EJBaeTE HaME CBOeii BeHHHH- 
HOIO Ha CaOJKHOCTb CTpyKTypBi aTOMOBE. Ho eCTeCTBeHHO O3KH- 
AaTB, h t o  ycnoaiHeme CTpyKTypBi He MoaceiE h ^ t h  óesrpaHHa- 
h o ; aiME CTpyKTypa caoatHie, aiM E OHa MeHie ycTonaHBa, 
riME aerae  OHa pa3pyiuaeTca. H  Tanoe pa3pyineHie aTOMa m i i  

b h ^ h m e  b e  HBneHiaxE t . h . pa^ .ioaK T H B H O C T H . C o h h  pa- 
ffia, ypaHa h  ;ipyriixB MeTaaaoBE ( h  caMH o t h  MeTaanBi) oaeHB 
BBtcoKaro aTOMHaro Bica HenpepBiBHO HcnycKaiOTE H3E ceóa 
cBoero pop,a ayan, h  o t o t e  npon,eccE conpoBoac^aeTca x h m h h ©- 

c k h m e  npeBpameHieME o t h x e  MeTaaaoBE; npn o t o m e , nanpn- 
MipE, eonu pajpa  HenpepBiBHO Bi.ipinaiOTE H3E ceóa TennoTy, 
HBaaiomyioca, o h 6 b h a h o , pe3yaBTaT0ME pacna^onia aTOMa; o t o  

ocBoSoac^eHie rroii CKpBiToii oneprin  aTOMa, KOTopyio m b i na3Bi- 
fiaeME MaccoH. H  onaTB KoaoccaaBHoe BBi^iaeHie OHepria co- 
OTBiTCTByeTE HiiTTO/KHoii yÓBiaii b e  Ma c c i. Ecan ó b i  m b i Moraii 
HMiTB 226 rpaMMOBE p a ^ ia  h  saKaroanan 6 b i  o t o  BeipecTBO b e  

CBHHH,OByK> KOpOÓKy CE ^OCTaTOHHO TOaCTBIMH CTiHKaMH, TO 
o t o t e  p a l i l i  ^aaE-6Bi HaME b e  TiacE Tanoe k o h h h 6 c t b o  Tenaa

O
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k o t o ))ł i m b  m ł i Mornn S b i HarpiiB 300 rpaMMOBB b o h b i  o t b  0° 
3,0 TeMnepaTypBi KHniHia; Meac,n,y TiMB 3a o t o  BpeMa noTepn 
MaccŁi pa/j.ia cocTaBHTB Bcero 1,4 MHnnioHHBixB h o h i i  Miinnii- 
rpaMMa. /I,a h  3a u,inBiH ro^B  o h o  He npeB3Oiuno S b i na m h o - 

ro ’/8# MHHJinrpaMMa! I J o ^ o 6 h e i h  BemiaHUBi nonro eiu,e SynyTB 
Hej],ocTynHBi Henocpej^cTBeHHOMy im iipeiiiio : h o  k t o  iiopyaHTca, 
KTO He SyHyTB OTKpBITBI HBJiemH, BB KOTOpBIXB H3MiHenia 
aToro po na Sy,nyTB HrpaiB c t o h b  ace BaatHyio ponB, KaKyio 
HrpaeTH H3MiiieHie uaecBi BcniflCTBie HBHaceHia y  aneKipoiiOBB.

Hairfi oCTaeTCH ynoManyiB em,e o S b  o h h o m b , o b  oóBiHHoi 
t o h k h  3p in ia , yn,HBHTenBHOMB cBOHCTBi MaccBi ,n,BHJKyiH,arocH 
T ina. 9 l’a Macca SaBHCHTB He TOHBKO OTB BeHHHHHBI CKOpOCTH 
HBHłKenia, h o  h  o t b  H a n p a B n e H ia  .nBHHteHia. TaKB aneKT- 
poHB, 3,BHHtyro,iHca paBHOMipHO no npaM oi h h h i h , HMieTB 
onpe^iaeHHyio, 3aBHcaiu,yio o t b  c k o p o c t h  ABEHcema Macey, 
TaKB Ha3BiBaeMyio n p o ftO U B H y io  Macey. Ho ccmi t o t b  ace 
aneKTpoHB h  c b  t o i o  ace cKopocTBio HBHaceTca paBHO.\iipHO no 
Kpyry, t o  o h b  HAiieTB HHyio, iiuaae 3aBHcaiH,yro o t b  c k o p o c t h  

naccy, TaKB Ha3BiBaeAiyio Maccy n o n e p e i H y i o .  O h ł i t h o © 

Hswipenie Maccai aneKTpoHOBB ninaeTca nyTeMB H3iuipeHia 
OTKJiOHeHia aneKTpoHOBB o t b  h x b  npaMonnHeHHaro n y ra  nojp, 
jyfeiicTBieMB MarHHTa, 3apaaceHHBixB aneKTpnnecTBOMB TinB 
h  t . n . Bo b c Ł x b  araxB  cnyHaaxB m b i HAiieMB n.ino c b  none- 
peniioii Maccoii aneKTpoHOBB; npononBHaa Macca nona Heno- 
cpe^CTBeHHOMy onuraoM y onpenineHiio He^ocTynna. T o h h o  

TaKHte Ha^o pa3JiHaaTB b t h  n n i  waccni h  y  BcaKaro Tina, b b  

t o m b  HHcni h  y  Toro, KaKHMB HBnaeTca „nyneHcnycKaHie", 
3 t o  cTpaHHoe Tino, 3aKOHBi ^BHaieHia KOToparo coBci.uB He 
noxołKH Ha 3aKOHBi 3,BHaceHia b b  Hanien o ó b i h h o h  MexaHHKi, 
h o  CBoicrBa KOToparo m b i 3HaeMB nynine, t I m b  KaKoro nnSo 
HHoro Sonie HaMB npHBEiHHaro l in a .

HTaKB, HHepn,ia—b t o  e^HHCTBCHHaa HaMB H3Bicraaa c b h b b  

Bem,ecTBa c b  aenpoMB h  c b h 3 b  ripa noMomn aneKTpoHOBB. 
9neKTpHHecTBO, ÓBiBHiee HiKor.na HrpyniKOH /lire ii, HBnaeTca 
HBIHi He TOHBKO MOrymeCTBeHHBTMB HCTOHHHKOMB CHHHI, T6HHa 
h  cniTa, h o  h  KpaeyronBHBiMB KaMHeMB Bcero b b  h h i h c m b  w ip i.

(UpodoMMceHie CAndyeim).



ycntxii upenoji.aBaHiH <1>h3hi; ii bi> irbMepKofi 
cpe^iieii iiiiiojit,.

1. K t  mero/undi <(»ii3iii;n.

3a  noojrL^nie i o / lbi b t > HrhMeii,Koii ne^arorffHecKOH jnrre- 
paTypił aacTO BMCKa3biBaeTca yStffip.eiłie, h t o  npeJKHaa cucTeMa 
npeno;i,aBaHia (J)H3h k h  e t ,  cpeflHHXT> yae6HbixT> 3aBep,eHiax'Ł; 
xapaKTepH3yeMaa J^aHHeSeproMi. *) cnonaMii: „ b ł i  oyaeTe ua- 
fono^aTŁ t o  h  t o . B ł i  b u c h t o  o t o —TaKT>“, ^oawHa ycTymiTh 
M̂ CTO HOBOH, XapaKT’epB3yeMOH HMT. 5K6 CJIOBaMH: 1) „HTO MH 
Ha6aio,n,aeMrE>‘i, 2) „ h t o  OTcio^,a cjrfe.ii.yeTT. i i j i i i ttaieB o t o  o 6 t >- 

aCHHTb“. IIpH TaliOM'1, CTpOTO OMIIHpHHeCKOMT. H3yaeHiB[ 
aeoKHXT> aBaeirifi npHxo^,nTca b o 3 m o h c h o  m g h b h i o  3aHHMaTŁ b h h - 

.uanie yaeHHKOBi> oóa.HCHeHieMT. ycTpoiiCTBa Sojrfee h j i h  M esie 
cnoHtHMxi> npnSopoBT., ^aiom,HXT, ocoSeHHO TOHHyro $opMy 
HBjieHiio; b m -Łc t o  9Toro JKeaaTeaŁHO, h t o S u  yaeHHKii yoBaHBans 
cynjHOCTb H3yaaeMaro e m h  aBjiema nyTeMT> o h ł i t o b t . c t > npo- 
c t h m h  ope^CTBaMH, 6e3T> cneu,iajiŁHŁix'Ł npaSopoBt.

HooTaBaeHHaa TaKHMT. o6pa3OMi> 3aflaaa npenop,aBaHia 
<J)H3HKH BŁI3£IBaeTT> HOTpeÓHOCTŁ BT> BO3MO3KHO npOCTHXT> „HH ,̂H- 
BaTopax,b “ ;i,Jia pa3JraaHHXT> KJiaccoBT. <pH3HTiecKHXT> aBnemfi, 
oco6eno ecjiH ca m it aBnema h o  jipcTynHŁi Henocpe^CTBeHHO na- 
mHMŁ opranaMT. ayBCTBT., h  b t > CHCTeMaTHaecKOMi. conocTaB- 
•tteBlH 0I1HT0BT. CT> ^aHHHMT. HH^HKaTOpOMT. BT> TaKOH IlOCJli- 
flOBaTeabHOCTH, h t o S b i Bce BpeMH m o h c h o  6 ł i h o  nepexo^,HTb o t t .  

Ha6aiO3,eHia e b  Btino^y.
K t > TaKHMT, HHflHKaTOpaMT. IipHHap,.T«EHT'B, lianpjIM^pT,. 

saeKTpocKonT.; b t . HOBiiimHXT. KypcaxT> <J>h 3 u k h  ;iaa cpep,HHXT.

’ )  R .  D a n n e b e r g .  Z e i t s c b r i f t  f u r  d .  p h y s .  u .  c h e m .  U n t e r r i c h t .  2 1 .  p . 1 5 7 .
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y'ie6iiLixrB 3aBe^eaia m l i Heo6xo,n,BMoe cacTeMaTa-
necKoe oancaHie o i i h t o b I )  c b  h e m i . , na KOTopue a  onii- 
paeTca B3aoaceaie.

2. O lIU T L I CL DKpailO M L, nO K pH TH M L c ip iI IIC T L IM L  H,IIIIKOMT,.

J],aa H3yaeiłia aBaeHia aynacToa TenaoTBi OTraiHHMB 
HHaHKaTopoMa. aBaaeTca aicpam., noapuTEiii chpnucTBiMB ii,b i i - 

k o m b . J^aHHeSepra. onncBiBaeTB o b c h b  aHTepecHBia pa;yi> o i i b i - 

TOB'b CB TaKHMTE, OKpaBOMT.; 3TB OIIbITBI MM BOBTB JTOaHOCTBK> 
npHBO,n,HMrB HBHCe. Sapam i, BOKpBITBIB C'fcpHBCTMM'B II,HHKOM'B, 
;;aeTT> nop,T> p,rhacTBieMB ayaeii aopoTicoa aanHBi b o j i s b  (<j)ioae- 
t o b b i x 'b  a  yabTpa^ioaeTOBBiKE) apayio <|>oc<J)ope<3n;eBii,iio c b I / jmio- 

3eaeHaro h u b  ronyooBaTO-3eaeHaro nB&Ta. Ona BosmiKaeTTs b t » 

MOMeHTT) ooBtinem a a  aaTyxaeTE npa6na3aTenBHO aepes^B 5 
MHHyTiB. J lyaa , 6aa3aie no jyrairh BoaHBi i c b  apacaoMy npdsTy, 
MrHOBBHHO Tyiuam, <|>oc<j>opecn,eHii,iio, T an i b t o - aapaHE noapni- 
TBIH TOHKOH aSOHHTOBOH naaCTHHKOH BTi 0 , 5  MM. TOaiH,HHBI HJIH 
XOpOniHM'B KpaCHBIME CTeKHOMTi MO5KeT"B CJiyHCHTB HH^BKaTO- 
poM'B a-iia T©naoBBix'B ayaea .

H o t o m h h k o MrB ayaea  jiyaiae Bcero ópaTB pyroByio aaMiiy. 
l ip a  ynoTpeóneHia ayapoBCKoa ropiaKH ana KanaaBHOa naM- 
noaKH na o i i b i t b i  yxoaHT'b 3naanTeaBHO Soabine BpeMeHii. ,H,aH- 
HeSepra. peKOMeHpyeTt iipioópliTaTB sapam i ji,0B0nBH0 6 o b b - 

iaax rB pasMipoBa., BaripaMipa. 20X 10 c m 2 . Taicie aapaiiBi aaro- 
t o b j i h c t b  <J>a6paKa B yxaepa a  K° c b  BpayHinBeari no n/Łni’. 
btl 5  aijieHnroBTs 3a c m 2 .

OnauieMiB H'hcKoaBKO o ii b i t o b l b , Koropue h c o Gx o ,h h m o  npo- 
h 3 B 0 ^ ,h t b  blb 3areMHeHHOMi> Knaccfe.

1. OcB'hin,aeM'B aicpam, a  noKa3BiBaeM'B, h t o  om . Haaa- 
HaeTLB c b I t h t b c h  CBliTflo-seneHBiMCb c i /Ł t o m t . . OcBimeiiie ape- 
KpamaeMB; aapam s c b I t h t c h  ein,e HŚaoTopoe BpeMa a  aocre- 
aeaHO racHCTLb. oaiiiM ii npaapbiBaeMT) Becn aKpam> t o h k b m ’b  

.iih c t o m / b  aSoBBTa, a nonoBBHy ero, KpOM/h Toro, aepeBHHHoa 
a,oin,eaKoa. Bce B-M'Lo t 4  ocBlan.aeMT. pyroBoii aaMaoS na pa3- 
C T O a H ia  3 0  c m . b t > TeaeHie ceKyHaM. lacTB aapaaa, noKpbrraa 
t o h b k o  aSoHHTOMB, OKa3UBaeTca n o cn i aroro HecBiiTaipeaca, 
Meacfly t I m b  Kaicn p p y raa  aacTB, 3am,ain,eHHaa noBepxTi aSo- 
nHTa ^epesoMT., apo^oaacaeT^ cisiTHTBca. l ip a  aoMOipa TepMO-



CKona JierKO noKa3aTB, k t o  cnt/acnie aupaiia racHeTB nop,B 
JChiiOTBieMf. TennoBBixB nyaeH. CniflOBaTenBHO, e y m e c T B y -  
i o t b  T e n n o B H e  nyBM ; o h h  npoxop,aTB c k b o 3 b  9 6 o h h t b , h o  

3a7i;epjKHBaiOTCH p^epeBOMB.
2. UpiiKpoeMB aSoHHTOByio nnacTHHKy c b  aKpaHOMB nanB- 

u,aMH cBoeił pyKH h  o c b ś t h m b  ee. Torp,a nojiyuMMB cB^Tameeca 
H3o6pa®eHie najiBpeBB Ha t c m h o m b  (JiOHda. T e n a o B H e  nyH H , 
n p o x o ^ s m i e  a e p e 3 B  aÓOHHTOByio H JiacT H H E y, He 
n p o x o p ;n T B  a e p e s B  najiBH,Bi. CBdaneHie racHeTB t h m b , 

rp,4 anpaHB He ó b i j i b  3aKpiaTB najiBpaMii.
3 .  IIepep,B 0TBepci’ieMB b b  anpracfe, 3aKJiK>HaioiH,eMB ^.yro- 

liOH (JlOHapB, CTaBHMB HiapB, HailOJIHeHHElfi Henp03paHHBIMB 
pacTBopoMB ioji,a b b  c ip o y rn ep o fli, liorjiomaiomHMB BecB b h - 

AIIMEIH Cb 4 t B .  OcBiipeHUEIH Hpe^BapHTejIBHO 3KpaHB gepSKHMB 
Ha H^KOTOpOMB pa3CT0HHlH nepep,B HiapOMB. ToTHaCB Ha 3Kpa- 
HŚ 3aMiTH0 T6MH06 1IHTH0. HTaKB, T6M H H 6 TBHJIOBBie 
a y e h  n p o s o f l a T i .  a e p e  3 b  p a c T B o p B  i o p, a b b  c i p o - 

y  r j i e p o  p ; i : i i x b  m o  jk h o  n p e a o M a s iT B  h  c o ó n p a T B  n o p p Ó H o  

O Ó B IK H O B eH H O M y  Ć B i iT y .

4. HanołKHMB na OBdaTJini.iHoa 3KpaHB, lipHKpBiTEiii o ó o h h - 

TOBOH HJiaCTHHKOH, HJIOCKO-IiapajIJiejIBHBia HJiaCTHHKH KBaCU,OBB, 
«reKJia h  icaMeHHOH c o j i h 1) .  Ilocjrh ocBimeHia 0Ka3BiBaeTca, 
h t o  h o ,o;b  KaMeHHOH c o j ib io  cBineHie snpaHa noracjio, nop,B 
cieKHOMB ocjiaóduio, a nop,B KBacu,aMH Mano JKnrhmniocB. Etpo- 
AojiJKHTenbHOOTB ocBiupeHia h y j k h o  noflóiipaTB, CMOTpa no pa3- 
CToamio aKpaHa o t b  jiyrn . HTaKB, K B a c p H  n o r a o ip a iO T B  
i i o h t h  B c i  T e n a o B H e  a y i H ,  C T e o o  n p o n y c K a e T B  
K x b  o t  a  a c t  n, a K aM C H H aa c o a  b  n p o n y c K a e T B  h x b  

ó e 3 B  3ap ,ep jK K H .
5. E c j ih  m b i 6yft©MB ocBisipaTB o t h  BeipecTBa ^ocraTOHHO 

Aonro, nona o h h  He HarpiiOTca, n  h h j i o j k h m b  h x b  saidsMB 
Ba CBdyraminca OKpaiiB, t o  cninenie Hcae3HeTB t &m b , lypl; ne- 
JKaan KEacąhi, ocnaóieiB  nopB c t c k j i o m b  h  h o h t h  He h 3 m 4 -  

b h t c h  nop,B KaMeHHoił c o j i b i o . O’rcK>p,a BBiTenaeTB, k t o  m c h b -

Ventbxu npenodaęamn (fiuauKu «?, miMeuKOu cpeducu lunom. 85

’ )  rinaCTH H H H  KBaCUOB-b H KaMeHHOH COJIM JierK O  CaMOMy H3rOTOBHTb. B e i- 

HHJlHBb. H X b lUJimpyiOT-Ł TOHKHWb nOJlOTHOWb, HaMOHeHHbIMTa B"b 4HCTOM1, CnH pTfe.
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m e  B c e r o  h  a r  p iB  a 10 t  o a T i  T i n a ,  K O T o p n a  n p o -  
n y c ic a iO T t  S o n t iu y K )  i a c T Ł  T en n o B B ix 'B  n y a e i i .

6. 3aKpoeMi> o^Hy nonoBHHy cB iram aroca aapaiia icpac- 
i i h m ł  CTeKiiOMTj, a Hpyryio—c h h h m h , u  ocBiTHMT. ero. OicasBi- 
Baerrca, h t o  noflT> t 6 m h o h  CHHeii nnacTHHKOH 9itpau'B apno 
cBiTHTca, a n o ^ t  cBiTnoii KpacnoH—cBiaem e oaeHB caa6o. 
llTaKcb, K p acH B ie  n y a a n o  CBoeM y ^ i f i c T B i i o  n o x  o- 
3k h  H a T e n n o B B ie .

7. Ha ocHOBaHiii b t o b o  nerno o c t b h c h i i t b  cninyioni,iii 
o h ł i t h : npHKpuBaeMT. HecBiTaipinca 9KpanrB o h h h m t > c t c k -t o m t *. 

KJiafteMT. Ha Hero pyKy h  ocBimaeMH. HonyiacTca TeMHoe 
H3o6pa3KeHie nanBU.eBt Ha c b H j i o m b  <J>0Hi. Eona ace npiiKpoeMT. 
CBiTamiiica 9KpaH’B KpacHBiMH cTeKJioMH h  noBepKH ero Hano- 
h c h m h  najiBU,Bi. t o  n o cn i ocBimeHia nonyaaeMH cBiram eeca 
H3o6paateHie pyKH Ha t b m h o m b  (f>oni. Pyna He nponycKaeTT. 
!rennoBBix'B nyaeii.

8. noMicTHMT) eB'fcTaiu,iiiea 
9KpaHT> ji'B nyaeirB nyaeH Meatfly 
COÓlipaT(‘JIBUBI>rB CTeKHOMT. H 
(^OKycoMT. ($nr. 1). nonyaHTca 
cBirnoe naTHO c h  t c m b e i m t . Kpa- 
eMB, E c j ih  j[o.\rhcTHMrB ;iaT'hM'f> 
BKpaHH 3a $OKyCOMT>, IIOJiylIHM'B 
TeMHoe naTHO co cBiTHBiirb apa- 
eii'B. OTcio.na c n i^ y e m , h t o  

CB+jTOBBie ayaii cooupaTOTca ic b  

a m is i ónHHie, t L m 'b  TennoBBie. 
O o K y c H O e  p a 3 C T o a H i e  
£ n a  T ennoB H X T >  n y h  e h

ó o jiB iu e , h  i  m  rB p ,n a  CB'iiT0BbiX7>. IPraicB, TennoBiie nyHH 
MeHie npenOMnaiOTca, 'iiM'B CBiTOBBte. Ha <j)Hrypi M iera no- 
reMHiHia aicpaHa 0Ó03HaaeHBi t o h c t b i m h  HrrpHxaMH.

n p n  h o m o i h h  Toro-JKe oicpana m o j k ii o  npoH3BO^HTB i i  cneK- 
rpa.TBHOe H3eni^,0BaHie TennoEBixrB jiyaeit. /I, na pa3no5KPHia 
OBira nynme Bcero ópaTB KBapn,eByio n p H 3 M y ,  KOTOpaa noHTH 
op;HHaKOBO nponycKacTT. Bci nynn. 3a HeHMinieMrB ea m o b j h o  

npHMiHHTB npH3My H3rB KaMeHHOH COHH, KOTOpyiO Jiei KO H3ro- 
TOBHTB eaMOMy.

O b e i t b i  craBaTca cnip.yiom.HMH oSpaaoMTj. B ' b  npyrnoe 
OTBepcTie <J>onapa BcraBnaeTca poBonBHO mnpoKO pacKpfitTaa
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iąenb; BŁixojiain,iH nyHPKb aynen na^aeTb Ha nprrasiy. E c h u  

y ran  oSpasyiOTb iipjiMyio nimiio h  in,enb napanaejibHa s t o  ii 
HpHMOH, t o  nonynaeTca c h o c h l i k  cneKTpb.

9. EpocacMb cneKTpb Ha HecBiTaminca 9KpaHb; apKoe 
cBineHie npoaBaaeTca t o h b k o  b 6 j i h 3 h  ^ioneTOBOH aacra : 9K- 
p a h  b  h  a a  h  h  a e t  t > c b ^ t e t b c b  t o  j i b k  o  b  b  ij> i o  j i b  t  o -  

b o h  a a c T H  c n e K T p a .
10. Bpocaa cneKTpb Ha cBiTainiiica OKpaub, oSnapyacH- 

BaeMb, HTO Bb l̂OHeTOBOH HaCTH cneKTpa 3KpaHb CB'lsTHTCH 
apne npeacHaro, a b t > KpacHoii aacTU CBineHie yracao. IlTaKb, 
T e n n o B n e  n y a n  m c h ś c  n p e  j i o m j i h t o t o a, n i u b  <J>i o- 
jieT O B H e. T e n n o B Ł ie  j i y n n  S u B a iO T b  p a s n H H H o ii  
n p e a o M a a e M O C T H .

11. 3aKpoeMT> HecBiTHmiiicH OKpaHb t o h k o S  acecTbio h  

ópocHMb Ha Hero cneKTpb. Ha acecra cneKTpa. acno BH^eHb. 
CTaHeMb Tenepb c^BnraTb acecTb Bb CTopoHy KpacHoii aacTH 
cneKTpa ;i,o T ix b  nopb, nona e^Ba b b ą h m h 6  ^ioneTOBbie nynn 
ne ynanyTb na OKpanb. Tor^,a 3aMiTHMb, h t o  aKpaHb Hanaab 
CB&THTbca paHbme, t Łm i  Ha Hero ynaab  BH^HMbiii c b & t t . .

12. npHKpbiBb cBfcam iiica SKpaHT. aiecTHHon naacTHHKoii 
n SpociiBb Ha Hero cBiTb, CTaHPMb CABiiraTb acecTb Kb <J»ioae- 
TOBoii nacTH cneKTpa: no npeKpaipeHiio cBinem a OKpana 3aKnio- 
aaeMb, k t o  n  cb o t o k  CTopoHbi cneKTpa Ha OKpaHb na^aiOTb 
HeBH3,HMbie jiyHH. IlTaKb, c y  i n e c in y iO T b  H eB H ^H M bie 
t e n iO B  h e a y  t u ,  m e h  i e  n p e i o M i s e ł i n e ,  t ^ m t > Kp a- 
CHHe: h h  <J>p aK p a c h  h  e n y n n .  C y  m e e T B y iO T b  K poM Ś  
t o t o  H e B ii^ K M a e  a y n n ,  S o n i e  n p e a o M i a e M H e ,  
n i  Mb ^ io n e T O B H e :  y j ib T p a ^ i io n e T O B H e  n y n i i .  Jlynn 
Manoii npenoMnaeMOCTH yHHHTOHcaiOTb CBineme 9KpaHa, B03- 
ćysK,n,aeMoe nyna.Mn 6oabmoii npeaoMaaeMOCTn.

13. HanonHaeMb npoKHnaneHHOH Bop,oi naocKonapaaaeab- 
h h e  cocy^a. n, 3annBb OTBepcTie napa^HHOMb, KaaneMb ero Ha 
CBiTaipiiica 3KpaHb pa,n,0Mb co CTeKaaHHoii naacTHHKoii TaKOH 
'Re ToniH,HHbi TaKb, HToSbi anHia pa33,Iaa inna B^oab cneKTpa 
no cpe^,HHi. OKa3biBaeTca, h t o  cneKTpb 3HaHHTeabHO Kopone 
TaMb, r u i  aynn npoinan nepe3b BO .̂y. HraKb, t c m h h  e T en - 
n o B b ie  n y t e  p a 3 n n n H o n  n p e a o M Jia eM O C T H H  n o r i o -  
m a iO T c a  p a 3 i i iT H O . C t o k k o  b 6 i e 3 H  B iiflE M o S  n a -  
CTH c n e K T p a  n p o n y c K a e T b T e n a o B b i e a y H H  a y n -  
n ie , n i  m  b  b  o a  a.
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IIpii łKejiaHin BoenpoHSBeoTH Sojrhe t o h e ł i ć  onBiTBi aa;iB 
iipenoMJiaeMOCTtio TenaoBBiXB nyaeii, oouapyaiiiTB $payHro$e- 
pOBBIH JIBHJB H T. fl., HyłKHO HM^TB SoifŁe TOHHBIH ClieKTpB; 
nojiyaaeMBiH npn noMom,n h h h 3 b  H 3 b  KaM' HHofi c o j i h .

9KpaHB, nOKpBITBIH cfepHHCTBIMB IJ,IIHKOMB, MOłKeTB TaKSKe 
cayJKHTB flua o i i b i t o b b  c b  peHTreHOBCKHMH jiyaaMH.

HaaoJKHMB HicKOHBKO TaraxB oicpaiiOBB ĄpyrB Ha flpyra, 
CBepxy nonoacHMB, HanpnirfepB, roTOBajiBHio n óy^eMB ocBi- 
iąaTB Bce b b  TeaeHie o;i,Hoir MBHyTEi peHTreHOBCKHMH ayaaMH. 
Tor,n,a Ha KałK^OMB aKpaHi m b i  noayaHMB apKin peHTreHOB- 
crdii CHHMOKB, COxpaHHIOIB,iHOa H'fccKOJIBKO MHHyTB. H t OÓBI i i o - 

raoHTB cBineme, p;0CTaT0HH0 no^epsKaTB DKpaiiB aa^B  KaannB- 
rioii naMnoHKOH, npHKpBiBB ero criepiia t o h k o h  nnacTHHKoii 
sCOHHTa.

,ĘaHHe6eprB onncBiBaeTB Aairhe npHMiHeme sKpaHa, no- 
KpBITarO cipHHOTBIMB H.HHKOMB, KB (J)O TOMeTpHHeCKHMB H 3.m 4 -  

peHisMB.

3 . 0 IIL II LI CL H,B’h lllL IM I>  TepjIOCKOIIOM L.

He Menie oSiuHpnoe npułrijHeHie, h î m b  oiracanHBiii b k -  

paHB, b b  pysaxB  npeno^aBaTena m o j k c t b  noayaHTB HB'1'.Tnoii 
TepMOCKOHB.

IlairhcTHO, h t o  ^ b o h h b i h  ioflHCTBia coe^HHeHia pryTH h  

h j i i i  oepeópa npn cpaBHHTeaBHO h 6 b b i c o k h x b  TeMnepary- 
paxB HcnBiTBiBaioTB BHaHTioMop^Hoe npeBpam,eHie, KOTopoe 
oonpoBOJK^aeTCH pfaitiiMB HSfcrfeHeHieMB OKpaeKH. KpacHoe coe- 
AHHeHie. ioRHcrofi pTyTii h  M'h,n,H (ipiiTHoil TepMOCKOHB Tecca) 
npn  HarpiBaHin BBiuie 70® C. CTaHOBHTca TeMHO-SypEiMB, a n p a  
oxaaffi^eHin CHOBa HpHHHMaeTB npeatHiii p b ^ t b . Coe^nHenie 
ioAHcrofi p'ry™  u  cepeGpa ( h b ś t h o h  TepMOCKonB Pe6eHiuTop$a) 
OTMiaaeTB TeMnepaTypy b b  45® pisi-CHMB iBiMiiieiiieMB CBOeii
OKpaeKH H3B HtejITOH b b  opaHłKeBO-KpacHyio.

9 t i i  coefliiHema MoryTB pa3JiHHHEiMB o6pa3OMB npnwh- 
HHTBCH npil HpOH3BO,HCTH'i3 OIIBITOBB. HxB MOJKHO IianeCTH 
paBHOMFhpHBIMB CJIOeMB Ha HpHÓOpB, BB KOTOpOMB JKenaTeJIBHO 
oÓHapyffiHTB HarpisBaHie (HanpHMipB, BBi^inenie Tenaa npn 
KaKOH j ih ó o  XHMHaecKOH peaKipn); HaneceHHBie Ha nepeBHHHBiH 
lian MeTaaaHaecKiii npe^MeTB, no^orpiBaeMBiii y  o c h o t o  k o h -



n,a, o h h  p,aiOTB b o 3 m o 3k h o c t b  naraa;r,HO uoKa3aTb pa3annie b b  

TennonpoBOji,HOCTH (noaynaeTca p fe s a a  H30TepMa a a a  45° Han 
70°). llaiiGonie y^oSHofi <}>opMoił b b  SoabniHHCTBi caynaeBB 
aBJiaeTca saK pinaem e o t h x b  Tenao-nyBCTBHTeabHbixB coe^HHe- 
a in  Ha aiic’iaxB SyMarn. IlM'ha h x b  Bcer^a nop,B pyKoii, y ro -  
ren t m o h c c t b  npn aroSoMB HBaeHin, coripoBO5K,n,aK>iH,eMca Tep- 
miecKUMB a^eKTOMB, Haraa^HO noKa3arrb ynemiKaMB Bbi^i- 
aenie Tenaa. J I h c t b i  nislynioro TepMOCKona npo,aaiOTCH, Hanpn- 
M-fcpB. (JmpMOio M. KoaB b b  XeMHHii,i no 3 Maprai 50 H<jf>eHH- 
t o b b  3a 10 ancTOBB.

03B MHOrOHHCaeHHEIXB OHblTOBB CB pB&THBIMB TepMO- 
CKonoMB, onncaHBBixB PeSenniTop^OMB2), p,aa npnMlipa o t m ś - 

t h m b , h t o  onenb aerKO n Haraa^HO Bocnpon3BO^,aTca onniTbi 
OB OTpajnenieMB TeMHbixB TenaoBbixB ayaen , coGnpameMB e x b  

noMOin,bio BomyTaro 3epnaaa n t . n . E can B03bMeMB ;iBa e ,e - 

anfl1apnTiecKHXB 3epicaaa c b  napo6oanneoKHMB n KpyroBbiMB 
cinemeMB, yKp'fenaenHbixB na p,epeBanHbixB naacTHHKaxB 
ijj>Er. 2), Ha KOTopbia HaKaa^UBaiOTca c o o t b I i t c t b o k h o  Bbipi-

Ycntbim npenodaeaHM (fiuMKU m, mbMeuKou cpedneu iukojm. 89

4>nr. 2.

Bamtbie uBifHbie TepMOCKonnnecKie ancTbi, e  iipn6an3HMB 
h c t o h h e k b  TeMHbixB ayaeii na pa3CToaHie 10—20 c m . TaKB, 
h t o 6 b i  aynn na^aan  Ha 3epKaaa HŚCKoabKO cBepxy, t o  noay- 
'fflMb noKpacH-feHie ancTOBB TepMOCKona xapaKTepHon $opMH 
( o m . <[>Hr. 2). Jl/hiicTBie HacTynaeTB oneHb óucTpo.

' )  N. Rebenstorff. Zeitschrift fur d. phys. u. chem. Unterricht. 9 p. 227, 
ł5 p. 145 u 21 p. 292.



90 j . r .

0 n r .  2.

B t > Ka’iecTB'h HCToaHiina TenaoBhixB ayaeii PeóeHniTop^B 
peKOMeHflyeTT, 6yn3eHCKyio ro p ia n y  e t  naoe.KiiMB naaMPHeMB 
(4 > H r. 3 ) ,  b b  KOTopoii ra3T> h h s o a h t T) H3B ^.o b o j i b h o  ^ h h h h o m  

igejra; HaflB mejitro yKpinaeHB npaMoyroab- 
h h k b  03B npoBoaoaHoii ciTKH. HanGoaie c h j i b -  

Hoe H3JiyaeHie noayaaeTca b b  t o m i  cay n a i, 
\ - y i Kor^a naa.Ma yaapaeTB b b  erijaKy no/vb cpauHH-

' TejibHO CoJibiiiHMt yraOMB; o h o  HanpaBaeHO
j—» TOr.ua CB OffHOH CTOpOHŁI HCMHOrO BHH3B, a CB

Ąpyrofi—HSMHoro BBepxB.
JIi0^,TKe ’) npHMiHHjrB UBiTHOH TepMOCKOHB 

Raa H3caiji,0BaHia pa3airnibixB ajiPKTpmiecKHXB 
HBJieHiH, BB KO'JOpbIXB oSHapyJKHBaeTCa ftHCOy- 
jieBaa Tenaora. II b b  3 t h x b  cayaaaxB u,Bi,THoii

TepMOCKona. Han, saKB ero Ha3biBaeTB JIiojyrKe, H,biTH0H raab- 
jsanocKoiiB aacTO ca. ycnixoMB aa-uinaeiB  caoacHbie npnoopni.

M h  npHBe,n,eMB . b b  KaaecTBi npHMipa o j ę h h b  H3B o i i ł i -  

TOBB, ,HOKa3bIBaK)Ul1HXB. KTO 3aPKTpHaeCTBO TeaeTB H0 TO.TBKIJ 
no nOBepXHOCTH, HO H BHyTpn HpOBO^HHKOBB. JIlOflTKe CHHTaeTB 
H,iaecoo6pa3HbiMB yGiac^arb b b  3 t o m b  yncHiiKOiiB Henocpe^;- 
CTBeHHHMB o h h t o m b  b b  BH^y Kaacyin,aroca npOTHBOpiaia CB 
ycBoeHHHiMB b m h  h s b  aaeKTpocTaTHKH npeji,CTaBaeHieMB, HTO 
OJieKTpHHeCTBO HaXO ,̂HTCa TOHbKO Ha nOBepXHOCTH npOBOAHHKa.

Mrh^,Haa noaocKa A  B  (<J>nr. 4) 3aBep-
THBaeTca b b  TenaoayBCTBHTeabHyio GyMary. 
a K0Hii,bi ea ocTaBaaiOTca He3aKptiTbiMH. 
TenaoayBCTBHTeabHyio 6yMary oGKaa;i,bi- 
BaiOTB oaoBHHHoii GyMaron, KOTOpyro y A

KpillKO IIpH/KHMaiOTB KB Mi^HOfi IiaaCTHIIK'fc. Y apyrOPO KOHH;a 
onoBaHHyio Gywary 3aa>HMaiOTB Meac/iy corHyTHMH i:p,iioe M ia- 
h h m h  nonocKaMH C,C2 h  DJD.,. Upn HponycKamn cnabHaro 
TOKa o t b  A  aepe3B oaoBaHHyro Gywary k b  C ,  o h o b o  H arp i- 
aaeTca, k t o  aerno caiaaT b  3aMiTHbtMB, HaaoacnBB h h c t o k b  

H.B&raoro TepMOCKona. E can  jk c  m h  Tenepb npnaaBHMB ;ipyrB 
k b  a p y ry  noaocKH C u JD po conpnKOCHOBeHia c b  wfe.n.HOio 
naacTHHKOio B , t o  npn t o h  ace c n a i  TOKa HarpiBaHie npeKpa-

c, e,A /^zr.

27, Ą
<t>nr. 4.

*) H. Liidtke. Zeitschrift fur d. pbys. u. chem. Unterricht. 20 p. 345; 21 
p. 10 u 353.

TOr.ua


ipacTca, n  KpacHLiii iprkra, TepMOCKona nepexoAnTa. Ba. aceaTBiii. 
CaiAOBaTenbHO, Goabmaa nacTb Toaa aeaeTa. BnyTpn aepe3a» 
Mi^Hyio nonooKy.

4. Hobi.ih iiH^HKaTopi. y,ibTpii<l»iojieTOBHXŁ aynefi-

H o b h m t , HH.n.HKaTopoM/Ł jyia yab'rpa<j)ioaeTOBB[xa. ayneii 
HunaeTca npejyioaceHHaa IIIaaaeMa. *) peaKTHBHaa GyMara, iiponn- 
TaHHaa coe^iiHemeMa, H3a. napa<J>eHBaeHAiaMHHa n asom oii icucno- 
t h .  IU aaab npHMimHeTa. ee^,aa .neMOHcapaipn aGcopGpin ynaapa- 
0ioaeTOB£ix'B ayneii GeapBliTiibiMH pacTBopaMH. ByMara 3Ta, 
HeayBCTBHTejibHaa k i > isnjiiiMOMy cBiay, oaparnuBaeTca i i o zt,'i > 

aiłHCTBieMTi ynBTpa$ioneTOBBixn> ayaeii Ba. TeMHO-CHHiii HB&Ta..

5 Oiihtm iio ioHU3aH,iii raaoiia,.

lisa. MHoronncaeHHBixa> oniTcaii[iŁixa> 3a nocai;i,Hie ro/ibt 
cHCTewaTaaecKHX'B cepiii oraiTOB^ no pasanaHBiMa. BonpocaMa. 
$ h 3 B k h  npHBep,eMi> em,e HiaoTopue o i i m t l i  j i m  p,eMOHCTpau,in 
npoBOflHMOCTH h  ioHH3aij,in ra3OBa., onncanmae MaaepoMa.. 9 t h  

o h ł i t h  icpanHe HHTepecHŁi, rraK'f> nana. ^aiOTa. nepBOHanajiBHoe 
b h u k o m c t b o  ca. 3THMH nBjieniaMU h  M oryrs Gb i t b  BbinonHeHbi 
cpe^CTBaMH, BM’bioii[,nMi[ca nonra  Ba. Kaacjj.OM  ̂ (JmsmmcKOMa. 
KaSnHeTi. Teopia 3 t h x t > aBnemfi Cbi.aa jaH a b 'b  CTaTi.ł. B .  A .  

ynaBCOHa („Oirairi. Oóo3p.“ 1910 r .  cap. 154).
J^aa o i i b i t o b t . apeGyeTcsi: npocToii ajieKTpocKona., ayiicnsn- 

TeabiibiH sneKTpocKOn^, aaeKTpooKonnnecKin iropomoici., c o c t o h - 

m,in ima. c m I . c i i cypnaa u cśpbi, n  npnGopa. ;i,jifi iiojiynenia 
cnabHoił cTpyn BO3,ayxa.

Ba. aanecTBi npocToro saeKTpocKona Gepeaca 6y3HHHBiii 
mapHKa., no^BimeHHBiS na meaKOBon h h t h  ^jiHHOn b 'b  1—2 m .;  

oms npnicacaeTca na. ConbinoMy noaoMy noanpoBaHHOMy MCTan- 
anneoKOMy m apy ^.iaMeapoMa. o k o h o  10 c m . ,  noMimeHHOMy Ha 
tmoniipyiomoii iioscni. Ilp n  3apaaceHin mapa, 6y3HHHBin m a- 
pnKrb OTKaOHaeTca, a no yMeHBmeHiio OTKaOHema cyflHMa. o no- 
Tep-Ł 3apa^,a.

IIopomoKa. cocaonaa. ima. c m I i c h  cypmta n c ip iraro  ny/baa, 
am,aaeabno pacTepTBixa> Ba. MeaKiii nopomoKa, Ba. $ap$opoBOii

ycnn>xu npenodaeuhisi (pu3UKU si> tmMewcoit cpedneu uiKOMb. 91

) C. Schall. Zeitschrift fur d. phys. u. chem. Unterricht. 21 p. 389.
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CTynni. O h t > HactinaeTca B t pe3epByapi> paciiBinuTcjia Tam,. 
h t o Ge i  TpyÓKa CiBina norpyatena b i . nopoiuoKi. t o h b k o  Ha H i- 
CKOBBKO MHHJIHMeTpOBI., H paCHEinaeTCH npil HarHeTaniH BO3- 
jiyxa pe3HH0BBiMi» inapoMi.. I lp n  pacnsm enin c ip a  sapaiKaeTca 
OTpHpaTejiBHO, a cypiiKi.—h o j i o i k i i t b j i b h o .

1- ii o n b i t i >. H a K a a e H H B ia  T in a io H H 3 y iO T i>  b o  3- 
S y s T .  HaKaneHHBiH 3,0 npacHa npe^MeTi. ÓBicipo npnGnn- 
siraiOTi. k i . aaeKTpocKony Ha pascToame npnGnnanTenBno 12 c m . 

Ilp n  OTpnn.aTejiBHOMi. s a p a l i  j j h c t o i k h  aneicrpocKOna ona^,a- 
i o t i . , npn  noaojKHTojiBHOMi. — ocTaiOTca b i . nepBOHaiajiBHOMi. 
nojiojKeHin. H a rp iro e  ji,o KpacHaro KaneHia Tino aBnaeTca 
maBHBlMI. 06pa30M1> JJCTOTHHKOMB nOHO5KHTenBHBIX1> iOHOBI.. 
H arp iB i. Tino p,o 6 in a ro  KaneHia, oGHapyacnMi., k t o  aneKTpo- 
CKoni. oflHHaKOBO TepaeTi. nonoJKHrenBHBiH n OTpnpaTenBHBii 
3apa^,i.. HaKannBame nynine Bcero BBi3BiBaTB nponycKaHieMi. 
aaeKTpnnecKaro t o k u  neps3i. npoBonoKy.

2- ii o h b i t i , .  B c h k o o  n n a M a  a B n a e T c a  h c t o h h h - 

k  o m  'B i o h  o b  -b . yGim^acMca Bi. 9T0M1., npHGnnataa nnaMa k 'b  

3apa>KeHHOMy aneKTpocKony; 3apa^,i> ero ncne3aeTi>. U pnro^eni. 
n  npocToił aneKTpocKoni.;. p,ocTaTomo npnGnn3HTB k i . HeMy 
nnaMa Ha pa3CT0HHie 15 c m . I o h b i , oGpa3OBaHHBie raaaMH, h c h c -  

3aiOTi» cpaBHHTenBHO Me^neHHO (p,o 10 MHHyTi.) n  noTOMy npn- 
ro,n,HBi B.na cni^yiom,nx'B onniTOBi..

3- fi o n u T i .  I o h h  n e  n p o x o ,n H T ’b H e p e 3 i ,  TB ep- 
A nr a  T i n a .  ^ocTaTonno nocTaBHTB OKpam. MeiKyry nnaMeHeMi. 
n oaeKTpocKonoMi., h t o Gb i ycTpaHHTB noTepio 3apa^a.

4 -  h  o n E iT i .  I o h b i  i i  o  b i  m  a 10 t  c a b  b  e p x  i. i s M i c i i  
c i .  o 6 p a 3 O E a n n iH M H c a  n p n  r o p i H i n  ra a a M H . y ó ia t-  
jiaeMca b i . s t o m i . npn noMOin,n 3apaaceHHaro nonoJKHTenBHO nnn 
OTpnn,aTenBHO aneKipocKona, KOTopBiii TepaeTi, 3apa^i>, ecnn 
^epacaTB ero BepTHKanBno safli. rniaMenesra, Ha paacToaHin 
£0 2 M.

5 -  h  o h b i t i . .  I o h b i  m o h c h o  H a n p a B H T B  C T p y e ii  
b o 3 # y x a  b i . n 10 6 y 10 c t  o p o h  y. f ln a  aToro MixoMi> npo- 
roHHioTi. B03,nyxi> jiocTaTOHHO Gl i cipo  nepesi. CTeKnanHyio 
TpyGKy s j i h h o h  npn6nH3HTenBHO b i . 40 c m . ,  a b i . nonepenHHKi 
b i , 2 c m . CTpya p,onffina npoxo,n,HTB Ha/yB caMBiMi. imaMCHeirb. 
IIocTaBneHHBin b i . HanpaBneHin c ipyn  aneifTpocKom. TepaeTi, 
s a p a li , flance na pa3CToaHin 2—3 m . o t i . nnaMOHH.
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6-ii o n u T  Ti. 3apaaceHHEiH oneKTpocKOHB A  HaxoflHTca 
Ha pa3CTOHH.in 15 c m . o t b  6yH3eHCK0H ropijiKii B . nnaiia 
KOTopoS BBi3BiiiaeTB y Hero noTepio 3apa,n,a. E c j ih  c t h h c m b  

c h u b h o h  cTpyen nporoHHTB BO3AyxB Meac^y A  tl B  no HanpaB- 
neniio, nepneHAHKyaapHOMy k b  A B , t o  ojieicrpocKOiiB nepe- 
craHeTB pa3pa3Kai’BCH. 9 t h m b  ,n,0Ka3aH0, h t o  io h b t  yBOjiaTca 
CTpyeii BO3,nyxa.

7 - h  o n u  t b . O 6 a  p o ^ a  i o h o b b  m o s h o  O T f l ia H T b  
H p y r B O T B  j i p y r a .  E can  npH6nH3HMB miaMH c b I s h i i  k b  

iioaoJKHTejiBHOMy KOH/jyKTopy pa6orraioiii,efi aaeKTpHHecKOH Ma- 
i h h h b i , t o  nonoJKHTejiBHoe aaeKTpnHecTBO KOH^yKTopa coe^H- 
HHTCa CB OTpHH,aTejIBHBIMB BJieKTpHHeCTBOMB OTpil H,aT6JIBHBIXB 
ioHOBB, a b b  npoTHBonoaoJKHyio CTopoHy o t b  o a M e m  h o h ^ c t b  

h o t o k b  noao3KHTeaBHBixB ioHOBB. E c j i h  h p h 6 j i h 3 h m b  o a a a  
CBian k b  OTpupaTejiBHOMy KOH,nyKTopy ojieKTpHiecKOH Maiuii- 
h b i , t o  naawa k b  HeMy npuTHHeTca; HeHTpanH3OBaHEi GyayTB 
ero noaoJKHTejiBHBie ioHBi, a h o t o k b  OTpHii,aTenBHBixB ioHOBB 
noS^eTB o t b  miaMeHH b b  CTopoHy, npoTHBonojioacHyio KOHflyii- 
Topy. 9 t h m h  noTOKaMH i o h o b b  nojiB3yiOTca b b  cjrfe,nyioiii,HXB 
OHBLTaXB.

8 -  h  o h b i  t  b . I I o t o k b  h o h o 3k h t c h b h b i x b  ioHOBB 3apaa{aeTB 
nonoacHTejiBHO H3OjmpoBaHHEiH npoBonHHKB, TaKB h t o  H3B Hero 
MOHCHO IIOJiyHHTB HCKpy. 9jieKTpOCKOHB SapaHCaOTCH MrHOBeHIIO. 
H o j z b h j k h o S  H3OJiHpoBaHHBiH npoBo^HHKTi, ecnn na Hero nanpa- 
BHTB HOTOKB IOHOBB, IIOBOpaHHBaCTCH 3HTiMB KB npHÓJIHJKeil- 
HOMy He3apa>KeHHOMy Tiny, HanpnMipB p y n i. OTpHii,aTejiBHO 
3apaaceHHBiH aneKTpocKonB TepaeTB c b o h  3apa^,B-, KaKB t o j i b k o  

o h b  nona^aeTB b b  h o t o k b  Hoao>KHTeaBHBixB i o h o b b .

9- fi o n u  t b . BepeMB jieii;i,eiicKyio SaHKy, y  KOTopoii Ha 
coe^HHeHHBiH c b  BHyTpeHHefi ea ooicjiajiicoii CTepjKeHB BMiero 
m apnaa nocTaujieHB mapB, fliaMerpoMB o k o j io  1 0  c m . ,  h  cra- 
b h m b  ee TaKB, h t o S b i  h o t o k b  noaoacHTeaBHBixB i o h o b b  nona- 
HanB na iuapB. EaHKa ÓMCTpo aapaacaeTca h  BCKopi yace 
AaeTB npn p a a p a ^ i HCKpy. HaoSopoTB, 3apaaceHHaa Samca 
MeAJieHHO TepaeTB c b o h  3apaflB b b  i i o t o i c Ł noaoacHTeaBHBixB 
i o h o b b , ecjra BHyTpeHHHa oGaaaAKa ea Gama 3apaaceHa OTpii- 
u,aTejiBHo.

1 0  - h  o n  b i  t b . BepeMB aGomiTOByio nnacTHHKy t o j i h i ,h h o h  

o k o j io  2  m m . h  TUaMeTpoMB o k o j io  2 0  c m . ($nr. 5), npoTHpaeMB
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ee cnnpTOMB, npocymHBaeMB, oSKnenBaeMB C3a^,n cTamoaeMB 
H HpOBO;i,HMB CKBO3B IIJiaMH ■ 6yH3eHCEOH ropdblKH, h t o S b i  

yaanHTŁ c b  Hea 3apa;i,B. 3a i”hMB BBipianiBaeMB b b  6 o j i b i i i o m b  

aBCTił KapTona OTBepcTie ,n,ia- 
MeTpoMB npa6nH3HTeaBHO b b  6 
m m . IlaaMa oBian noM’Łm,aeTca 
HanpoTHBB OTpimaTeaBHaro k o h -  

flyKiopa MamHHBi Ha pa3CToamH 
o t b  Hero 2 - x b — 3 - x b  c m . ,  a 3K- 
paHB B  nepneH^HKyaapHO Ha- 
npaBJieHiio C I)  Ha pacToamn 
8 CM. OTB D  TaKB, HTOObI OT
BepcTie aKpaHa B  npHxoa,HaocB 
Ha npaMoii CI) 3a  aicpaHOMB
Ha pa3CTOHHiH H’ilCKOaBKHXB CM. 
o t b  Hero noMimaeTca s S o h h t o - 

Taa naacTHHKa A , oópameHHaa 
9aeKTpHaecKyio ManiHHy h E k o -

Topoe BpeMa BpamaiOTB h  OAHOBpeMeHHO, KacaacB na.u>n,eMB, 
OTBOflaTB k b  3 e Miii; CTamoaBByio oÓKaa^Ky naacTHHKH. IIpo- 
xoflani,ie aepe3B OTBepcTie OKpana OTpHH,aTeaBHBie ioHŁi 3aflep- 
JKHBaiOTCH noBepxHOCTBio naacTHHKH h  cooSmaiOTB en OTpHu;a- 
'renBHBifi 3apaa,B. OcTanoBHBB aaeKTpnHPCKyio ManiHHy, b b i h h -  

MaeuB naacTHHKy, 3aKpisnnaeMB ee BepTHKaaBHO b b  niTaTinii; 
h  pacnEiaaeMB npe^B h o io  c b  pa3CToaHia npnónn3HTenBHO b b  

30 c m . gaeKTpocKonHaecKiii nopomoKB ( i i o ^ b  HeóoaBiniiMB ^aB- 
aerneMB!). Ha naacTHHKi noayaaeTca pi;3KO orpaHHTeHflafi 
KpyrB E ,  noKpBiTBiH cypHKOMB, BOKpyrB Hero h b ,6 t b  y3Koe 
k o j i b h .0  F ,  ocTaBineeca nycTBiMB, a ocraanHoe npocTpaHCTBO 
HOKpHTO raaBHBIMB o6pa3OMB CŚpoil. E can B3HTB HOHO3KH- 
TeaBHBiH KOH/iyKTopB, t o  cpe^,mH KpyrB E  noKpoeTca cdbpon, 
Bniuinee ero nonę G — cypnKOMB, a 3OHa F  CHOBa ocraHeTca 
liyCTOIO.

Zdanie H anepB onuctiBaeTB npocTBia ,̂eMOHCTpau;iH ioHH- 
ianin B03^yxa peHTreHOBCKHMH nyaaMH, xapaKTepHua <J>opMi>r 
anxTeH6eproBCKHXB <J>nrypB, o i i u t b j  c b  KaTOUHBiMH nyaaMH 
i i  np.



6. Ho^BHHsnafl paciipej,4jiHTeaf.iiaa AOCKa.

Hna. h o b u x 'ł  MOfleneii ocHOBHEixa> npuSopoBa. ((niBiPiecKai o 
saÓHHeTa OTiiłiHMT. nocapoennyK) BpromeMa. *) noflBHHCHyro 
BKcnepiiMeHTaiiBHyK) pacnpe^ijnHTeaBHyio xocKy.

Bpioma. acenana. nocTpoHTB TaKyio aKcnepHMeHTanBHyao 
,i,ocity, ycrpoficTBO KOTopoii nerico m o j k h o  S b i j io  Cl i o6a>acHHTB 
yieHHKaMT>, ;iaa nero Heo6xo,nHMO, h t o ó b i  b c ś  ea 'łacn i Gb i j ih  

a a  BH^y, a ca. flpyron  caopoHBi o h i .  capeMHjica c.n.śaaTB /i.ocKy 
BO3Moa;HO .aeiueBołr h  ^aroipeH b o 3 m o h c h o c t b  npHMiiHHTB Bcfe 
ea cocTaBHBia nacTH TaKHce h  OT^iaBHO OTa. Hea. IIocTpoeHHaa 
BpromeMa. aKcnepHMeHTaaBnaa pacnpep.śaHTeaBHaa jrocKa H3o6- 
paateHa Ha tjrnr. 6 - h . OHa H3roTOBHaeaca ^npMOH MaKca. K o h b  

Ba. XeMHHH,’fe.

ycnnxu  npenodaeamH (J)u3uku «?. Hn>Mewcou cpedneit tukom. 95

<t>nr. 6.

')  W. Brusch. Zeitschrift fur d. phys. u chem. Unterricht. 22 p. 162.
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7- llpOCTOH BftKJ J MMe i pi,.
Ba, 3aranoHeHie m e i  npiitiepcMa, cipo oiiacaaie oaeHB npo- 

croro BaKyyMMeTpa Pe6eHiiiTop<{>a Kaaa, peMoacTpan,ionHain 
npaóopa, o h t , b o  MHornxa, cnyaaaxa> m o h c c t b  3a.\rhiiBTa popo- 
ro a  .MaiiOMeapa, MaKa>-JIeopa. ycTpoacTBo ero Bapao H3a> <Jni- 
ry p u  7-ii. ToacTocTianaa cTeanaHnaa TpySaa, p j i b h o i o  b t , 40 
c m . , mapaHoio b i , 2,5 m m . a  paBHOMipaaro no iscen ea pnairh 
aanaSpa, y  opHoro KOHii,a 3amyTa a  cHao5K6Ha cocypoMa, r. 
A pyroii ea KOHepa coepaaeHa, ca, coxpaHeHieMa> nocToaHCTBa

<t>nr. 7 .

aanaSpa ca, oaeaa xopomaMa> apaaoM a; 3a h m  HaxopaTca 
KopoTKaa TpySaa a  inapnaa,. Ba, cocypa, v BBOpnTca aeSonamoe 
KoaaaecTBO aacTon pTyTa. JKeaaa H3MipaTa CTenena paspds- 
aceHia, BaKpBinaioTa, apatia, a  HaiuiOHaiOTa. Tpyóicy Taaa, b t o S b i  

pTyTB aoHpBiaa OTBepcrie a3a, v Ba, Tpyóay. l ip a  3T0Ma> pTyTa 
BoapeTa, Ba. Tpyóay a  c o i k m c t b  BO3pyxa, 3aHBMaBinia panam ę 
b c i o  pnaHy r Tpy6ica po o5a>eMa Ba, s c m . apyGan. E caa  p a a ay  
CToaSaaa pTyTB oGoananaMB aepe3a> f  (r, f  H s orrpepdbjiaiOTca 
no yKptnneHHoir na Tpyóni MajuinMeaponoa niKajrh). a aaaana- 
Hoe n3MrhpaeM0e paBaeHie nepe3a> p, t o

P ■ b jib  p —
f  s

r — s '
HanpaM ipa,, n p a  / —3 m m . a  s = 1 0  m m . ,  aonyaaeMa, pna 

p  ’/ 13 m m . pTyTaaro CTOJiSa. OTCTopa Bapna oSnacTa iipaM-fe- 
HeHia aToro BaayyMMeTpa. IlpaS opa  B3roTOBnaeTca (JnipMoii 
TycTaBa, M ionnepa Ba, HaaMeHay. A .  r .

K ie B i,.



n  ji a  m  a.

A, p M a f i s e n b c a 1).

Bn. nocniprHie ro^Bi HBynenie njia.\ieHH cTano npe^Menoiin. 
«ce Sonie h  Sonie rnySoKHxn. H3cnia;oBaHin, Snaro^apa neMy 
HHTepecB k t > H6My c h h b h o  BO3pocn>; ynacTB OToro sonpoca 
6una TaKOBa-ace, Kann. i i  MHornxn> ,n,pyrnxrB: no M ip i Toro, 
Kann. noABnranncB b b  ero nsynenin, Bce Sonie h  Sonie yBne- 
nanncb ero t b m h b i m h  h  em,e He H3cniji,OBaHHBiMH CTopoHaMH.

IlepBŁiH BonpocB, KOTopun cninyeTn. nocTaBHTB, npncTy- 
naa k b  H3yneHiio ororo npe^MeTa, cni^yioiniii: naHHHaa on. 
KaKofi TeMiieparypLi oSHapyHJHBaeTca aBneme BOcnnaMeHenia? 

rocnoflCTBOBaBiiiiH paHbine B3rna ,̂n> Ha cyin,ecTBOBanie onpe-
AineHHOH reMnepaTypu, npn  KOTopon BHe3anHO npoHcxo^,HTn. 
BocnnaMeHeHie, Tenepn nann>, h  BHpaHceme „TeMnepanypa b o c - 

nnaMeHema11 npioSpino coBciMn. ,n,pyroH CMBicnn.. Bn> S o h b - 

niHHCTBi cnynaeBn. CMios ,n,Byxr> ra3OBn> npn nocTeneHHOMn. 
HarpiBaHiH HaiEHaeTt Mano no Many CBiTHTBca; nacKonBKO 
o t o  aBneme oHHTaeToa xapaKTepHEiMrb jpjia $oc<|>opa, HacTonBKO 
o h o  Mano H3BicTH0 /yia ;t,pyrnxn. ropiOHHxn> Bein,ecTBn>.

HiKOTopma HBnema, Kann. Sy ,̂TO npe^,Ha3HaneHBi ,5 0  
noro, h t o S b i HHKOr,n,a He nonacTB b b  yneSHHKn, h  MHi H3Bi- 
CTHa TonBKO o^Ha KHHra no XHMin, He ocTaBnaromaa HHTaTena 
no^n. BneaaTnimeMn., h t o  <J>oc<J>opecn,eHii,iH $oc<£opa ecTB HBne- 
Hie HCKniOHHTenBHoe. Tpy^no OKa3aTB, cuonBKO pa3n> ynce o t - 

upuBann, h t o  c ip a , MBiniBaKn., cipoyrnepo^n., cnnpTn., aenpn., 
napa<J>HHn> h  m h o t o  ,npyrnxn> HeopraHHHecKHxn> coe^nHemii 
upioSpiraiOTn. c b o S c t b o  $oc<J>opecn,eHH,iH Bn, TaKOH-ace CTeneHH, 
Kann, h  caMB $oc<J>opn>. TaicB, S b i h o  p,OKa3aHO, h t o  cropaaie,

*) npeflcfenaTe.nt.CKoe o6pameHie npn otrpłitih xnMtmecKon ceKuin 6pn- 
TaHCKon AccouiauiH.

3
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conpoBOJK^aeMoe <j>oc<$opecueimieH, B t HopMaabHbixt ycaoB iaxt 
Bcer^a npeainecTByeTt siBneiiiro, KOTopoe m ł i  HasbiBaeMt naa- 
MeHeMT>. BŁimecKa3aHHoe, BnponeMt, Biioant coraacHO o t  o6m,e- 
npHHHTEiMt B3raap,OMt, h t o  XHMHHecKoe coe/ymenie ’tn y x t 
ra30B t He npoHcxo^,HTt BHe3anH0, a H^eTt nocTeneHHO, no 
M ip t Toro, KaKt TeMnepaTypa Bce no^biMaeTca na^ ,t onpe^t- 
neHHoii TOHKofi, HH»e KOTopoii peaKipa H^eTt TaKt Me^aeHHO, 
h t o  ea HejiB3H 3aMiTHTt, Hnn-ate ero m o j k h o  npeHeSpeat. Pe- 
aicnja coe^,HHeHia He pacTeTt nponopB,ioHaatHo TeMnepaTypt, 
a ropa3^o CKopte, TaKt h t o  noBianieHie TeMnepaTypa, nanpH- 
M tp t, aa  10" MoaceTt yn,BOHTB ea CKOpOCTb.

HHTepBant TeMnepaTypti Meacjiy nananoM t <J>oc$opeci],eH- 
n in  h  noaBneHieMt naaMeHH MoaceTt OtiTb BecbMa KopoTKHMt. 
B t  c a y n a t $oc<j>opa a r o i t  HHTepBant npocTnpaeTca OTt 7° p,° 
60’ h  saKjnonaeTt B t CBonxt npe,n ,tnaxt HopMaabHtia h 3 m 4 -  

HeHia TeMnepaTypt Hamen aTMOC^epti; nosTOMy (Joc^opecąeH- 
u,ia $oc$opa Tpy^HO noAflaeTca H3yneHiro. EcaH-6ti HopMaab- 
Haa TeMnepaTypa Ha 36MH0Mt ra a p t 6biaa h h j k o  7°, t . e. t o h -  

k h  Hcie3H0BeHia <J>oc$opecu;eHH1iH <jj>oc<|>opa npn aTMOc<$epHOMt 
j3,aBaeHin, t o  BecbMa b o s m o j k h o , h t o  3TOTt aneMeHTt h o  npio6- 
p t a t - 6 t i  cBoefi caaBbi S b i t h  BH,n,HMbiMt B t TeMHOTt, TaKt KaKt 
npn  ero BOcnaaMeHemn HHTepBant <|>oc<$opecH;eHi],iH 6biat-6bi 
npoHfteHt TaKt SbicTpo, K a r t  s t o  oótiKHOBeHHO caynaeica c t  
ciporo, napa<j)HHOMt h  ap y riiu n  roproHHMH BemecTBaMH, /jna 
oÓHapyaceHia <|>oc<J>opecii,eHH,iH KOTopbixt HeoSxo^,HMO ocTOpoasHO 
HarpdiBaTb cM tct ra3Oo6pa3Haro ropronaro Bem,ecTBa c t  BO3,ay- 
xoM t h  noAAep®HBaTb ee floaro npn  TeMnepaTypt SansKOH, 
h o  He ftOCTHraroigeH t o h k h  BocnaaMeHenia. CaMtiH npocTOH 
cnocoót pan H3yneHia aToro aBaerna npnHa^aeJKHTt c a p t Ynab- 
aMy IlepKHHcy, KOTopun npHBO^HTt ropronee Bem,ecTBO B t co- 
npHKocHOBeHie c t  MeTanaHHecKHMt mapOMt, n a rp ł/rtiM t p& 
COOTBtTCTBeHHOH TCMIiepaTypbl.

IIepexoj[,t OTt <J)oc$opecn(eHH,iH K t oóbiKHOBeHHOMy naa- 
m c h b  He npoHcxo,n,UTt BHe3anHO, h  MOMeHTt BocnaaMeHeHia 
HBaaeTca KOHenHOii t o h k o h  nenpeptiBHOH, x o t h  h  BecbMa 6 h - 

CTpofi OBOalOIUH.
KaięHMt-ace oSpa3OMt onpe^tnH Tt Tenepb TOHKy Bocnaa

MeHeHia? BaHTt T o ^ t  c ^ tn a a t  b t o  c t  xapaKTepHoro acHOCTbio. 
„TeMnepaTypa BocnaaMeHeHia—b t o  TeMnepaTypa, npn KOTopon
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norepa TenaoTU Hepeaa TenaoiipoiioaHOcTr., ayneHcnycKame u 
t . paBHa TennoTi pa3BHBaeM0H xHMHEecKoro peaKH,iero Ba 
TOTt-jKe npoMeatyTOKa BpeMeHH4*. H t o Gu  cocTaBHTb ceS i acHOe 
noHHTie o TeMiiepaTypi BOcnaaMeHeHia, Boo6pa3HMa, e t o  ra3o- 
o6pa3aaa ropronaa c m ^ c b , nanpHM^pa BO3^yxa h  cfepoyrae- 
poji,a, b h x o ,h h t t . aepe3a OTBepcTie b e . HeiiTpaabHyro aTMOc^epy. 
Eona Bortpyra 3'roro OTBepcTia m u  iiOMł.cTiiMa naaTHHOBoe 
k o j i b h ,o ; nocTeneHHO HarpŚBaeMoe aneKTpnEecKHMa t o k o m b , t o  

noaBHTca naaMa. Ho ecan n c a i^ a  3a ero noaBnenieMa, m u  

npepBeMa t o k ł , t o  o h o  HCEesaeTa, Tarta Karta Ba jraHHOMa 
c a y a a i o h o  h o  no^flepatEBaeTca coGcTBeHHoro TerraoToro ro- 
p ta ia ,  a oSycaoBaeHO H36uTKOMa TennoTu, npHBe^eHHUMa 
IIJiaTEHOBHMB KOabH,OMa. EcHH K0nbD,0 HarpfoaTB BC6 BUHie H 
sum ę, t o  u r n a  c b ^ t i i t c h  b c b  apne, 6aaroji,apa nooTeneHHOMy 
ycHaeiriro XHMHEecrtOH ^ijHTeabHOCTH, h , HaKOHen,a, ROCTHraeTB 
TeMnepaTypu, npn KOTopofi o ra  npeKparąeHia ojieKTpHEecKaro 
TOKa naaMa Cojitme yace He noTyxneTa. 9 t o  h  ecTa HMeHHO 
HCTHHHaa TeMnepaTypa BocnnaMeHema; npn rien peaKnia npo- 
TPKaeTa ^ocTaTOEHO h h t 6 h c h b h o  h  SucTpo jraa t o t o , e t o S u  

iioiio.maTi, noTepro TenaoTU (nepena ayacEcnycKanie, Tenao- 
npoBOflHocTB h  KOHBeKn,iio) ropaiH,aro ra3Oo6pa3Haro caoa h  

He HapymaTB HenpepuBHOCTH ro p im a  Boaś^cTBie npnTOKa co- 
c i jH B ia  oaoeBa rta 30H& BOcnaaMeHeHia.

®oc<J)opecH;eHH,ia Guaa Ha3Bana HH3iuefi CTyneHbro ro p im a  
H XOTH Ba flOCnOBHOMB CMHCa'h BUpaJKOHie 3TO B^pHO, a  BCe- 
TaKH 6OIOCB, ETO OHO MOHteTB ÓHTb HenpaBHHBHO HCTOHKOBaHO. 
’I>oc<J)opecH,eHH,iio e b c t o  pa3CMaTpHBaroTa, narta CBH3aHHyro ca  
oSpasoBaHieMa npoayKTOBa HenoaHaro cropania; s t o  b o s m o j k h o  

Ba caynał, x h m h e 6 c k o h  c h c t o m u , rtoTopaa .naeTB pa3anEHue 
nposyKTU r o p ta ia  nprr pa3HHEHUxa TeMnepaTypaxa, h o  h h - 

KaKa He MoateTa eayJKHTb o6ru,efi xapaKTepBCTHKoii $oc$opec- 
HeHH,iH; Tarta iiaiipHMł.pa, <{)OC<}>opecii,Hpyioirj,ee cropam e efrpu 
He jraeTa ;apyrnxa npop,yKTOBa, rtpoMi chpHHCTaro ra3 a (S O 2).

TaKHMa o6pa3OMa, TeMnepaTypa BOcnaaMeHeHia He npe^- 
cTaBaaeTa coGoro h h  TPMnepaTypu, npn KOTopori coe^HHeHie 
o6pa3yeTca BHe3anH0, h h  TPMnepaTypu, Koropaa 3aBHCHTa h c k h i o - 

EHTeaaHO OTa x h m h e c c k o h  npnpop,u coe^,HHarorH,Hxa ra3OBa.
HecMOTpa Ha npocTOTy 3Toro B3raa^a, HyatHO npH3HaTb, 

e t o  cyin,ecTByeTa erpe m h o p o  HeBuacHeHHUxa aBaemir Ba npo-
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n ecc i r o p im a  ra3OBB. BocnaaMeHaeMOCTb ra3OBbixB CMicefi He 
.HOCTHraeTt Heo6xo^,HMO MaKCHMyMa, Kor^a c w Ł c b  ocraBaeHa 
b b  nponopu,iaxB, TeoperanecKH OTBiTODiuinrb noaHOMy cropa- 
Hiio. Bajam© nocTopoHHHXB ra30BB, noBH,n,HMOMy, TaKace ne 
noflam aeTca npocTOMy 3aKOHy; npucyTCTBie BecBMa Maaaro 
KoamiecTra ra3OoGpa3HOH npiiMrhcn OKa3HBaeTB Goabuioe Bajam© 
Ha TGMnepaTypy BOcnaaMeHema, KaKB HanpiiM’hpB, b b  oayaaji 
npHSaBaema araaeHa k b  Bo^opo^y.

H3yaeHie OKHcaema $oc<j>opa paBHBiMB oópa3OMB j(,aaeKO 
He 3aKOHH©HOj TaKB, MBI H© 3Ha6MB, Kaitie OKHCHBI o6pa3yK>TCH 
b b  H aaaa i OKncnema, h  pa3HBt© HaGaio^aTean c b  o/innaKOBBiMB 
yeep,a,ieMB KOHCTarapyiOTB HOTpmyaiOTB cymecTBOBame o k h c h o b b  

l \ 0  h  l \ 0 .  CaipyeTB, noacaayH, npe^noaaraTB, h t o  b b  cayaaś. 
<j>oe<J>opa <J>oc$opecu,eHii,iH BBi3BaHa oGpasoBameMB o,n,Horo OKHcaa, 
h o  conpoBOSKflaeTB t o  we o6pa3OBame npyroro; b o  b c h k o m b  c ay ia ł. 
3a"feCB ©111,6 MHOrO T6MHBIXB wfecTB, nOflAalOm,HXCn CaMBIMB 
pa3H006pa3HBiMB ToaKOBamaMB, KaKB HanpuMipB, onpe^iaem e 
cocToama (aTOMB, ioHB Han MoaeKyaa), b b  k o t o p o m b  k h c h o - 

po/yb ji.iiicTByeTB na <|>oc<£opB, ^aabine OKHcaeme n jiKOTopbixB 
;n,pyrnxB BemecTBB, nan-ace, HaKOHeiyb, ioHH3auja BO3^,yxa, 
BBT3Bannaa oKłtcaaioin,ii-\n. ^incTBieMB.

Bceii 3 t o h  oTaTBH h © xBarano-6Bi B,aa Toro, t i o ó b i  ojyh- 
aaTB noHHBiH c b o ^ b  Bcero, nero m b i He 3HaeMB oraocHTeaBHo 
OKHcaema 0oc<jj)opa. HecMOTpa Ha c b o k > Kaacymyioca npocTOTy, 
HBHenie 3 t o  b b  jyfcHCTBHTeaBHOcra c-BaaaHO co m h o p h m h  Hepa3- 
pimeHHBIMH XHMHH6CKHMH BOnpOCaMH, pa3BHCHeme KOTOpBIXB 
npoaHao-ÓBi BecBMa m h o t o  c r/tra  Ha caMyio iipnpojiy x h m h h c -  

CKHXB peaKU,iH.

Bcer,n;a pascMaTpHBaaH, aro CTpoeme naaMeHH aaBHCHTB 
o t b  x h m h ti 6 c k h x b  npeBpainemH. KOTopma npoHCxonaTB b b  paa- 
h h h h b i x b  ero o5aacTaxB. C b  s t o h  t o t k h  Bplmia b b  t h k o m b  

naaMeHH, KaKB m iaiia BO^opona h h h  o k h c h  yraepo,n,a. ecan 
npe^,noao3KHTB, h t o  b o  BceMB naaMeHH npoHcxo,nHTB o^Ha h  

Ta-ace peaKuja, He ^oaacno Gb i t b  Heonsoponnocra CTpoema, h  

Ha caMOMB .tykrrh ea h -Łt b . JIoacHbie B3raaflBi pacnpocTpaHHaHCB 
Bcai^cTBie ynoTpeGaema h ©t i h c t b i x b  ra3OBB: eni,e no c h x b  nopB 
CHHTaiOTB, HTO BOflOpO ,̂B 1’OpHTB GaiflHO-CHHHMB IliaMPHftMB'
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HeCMOTpa na t o , m t o  O'racb yace ;j,ałiiio 3,OKa3ajiT>, aao ecjni 
Bo^opoAi. B noani oaHiąeHb, a B03,ayxb cBoGo^eHb OTb m i
an , t o  ero naaMa, ^.aace Bb coBepmeHHO TeMHoii EOMHaTi 
MoaceTb S b i t b  OTKptiTO t o h b e o  Saaro^apa Bii^inaeM on h m ł  

TennoTi; b t o  3aBHCHTb o t t > t o t o , aTO cneKTpb BOflbi 3a- 
K.TioaaeTca ięhanKOMb Bb yar,Tpa<{)ioaeTOi:oii aacn i. IIpucyT- 
CTBie BecbMa He3HaaHTeabHaro EoanaecTBa CBoSo^Haro Eiicao- 
po3,a Bb o e h c h  y raepo^a yHHHTOSKaeTb o^Hopo^HO cHniii BH^b 
naaMeHH, xapaETepHBiii ;uia B noaai h h c t o h  o k h c h  yraepo,n,a. 
B rb  ;i,pyriixb cayaaaxb  HeCoabniia EoanaecTBa ra3Oo6pa3Hiixb 
npHMicefi i i j i h  aTMOc^epHOH iibiaH ^aiOTb Haaaao SaecEaMb h  

ciamaM b, EOTopue aacro  pascMaTpHBaraTca, KaEb eym,ecTBeH- 
n a a  cocTaBHaa aacTb EnaMera coep,HHaK)n3,Hxca ra3OBb; HaKO- 
Heu,b, sp a a  naaMeHH Bb BO3flyx,fe MoryTb Gl i t b  aacTO OKpanie- 
h b i  Bcni^cTBie npncyTCTBia OKHcnoBb a30Ta.

II i, Tb naaMeHH, Eoropoe nosBoaaao 611 ayanie cai^,HTb 3a 
XHMHaecEEMH npeBpaui,eHiaMH, aliMb nnaMa njana, Bb KOTopoMb 
UBiłTb acHO oóuapyjKHnaeTb oG’Ii CTyneHH Bb OEncaeHin yrae- 
pop,a. 3a HCKaroaeHieMb yraeBop,opo^osb oaeHb Mano nnaMeHb 
6nao a a sb  xopomo H3yaeHO cb  aaofi ToaKH spirria . K b He- 
caacTbio, nlsTb ra3OBb, oópa3OBaHHbrxb ^isyMa ropioaHMH ra30- 
oópa3HbiMH aaeMeHTaMH, a Bb cayaals $oc<j>opHCTaro Bo^,opo^a 
h  cfepoBOflopo^a, EOTopaie npHGaHHtaiOTca Kb o t o  My Tuny ra - 
3OBb, BCTpiaaiOTca cepbe3Hbia aarpy/aieiiia npit H3yaeHiH naa- 
m « h h ; TaKHMb o6pa30Mb m i i  HHiHeHH BO3MO5KHOCTH H3yaeHia 
naaMeHH caoJKuaro ropionaro coe^nneHia Bb npocT&HineS 
^opM i.

HaaMH yraeBo^opo^OBb cayainao, paaywheTca, npe^MeTOMb 
GonbniHHCTBa H3ca'h;i,oi:aiiiii ; H3yaenie Bonpoca 3HaaHTeabH0 
ynpocTHHOCb cb ri”fexb nopb, EaKb CTann npHMŚHHTb H3oanpo- 
BaHHbie yraeBO^opoAbi b m I j c t o  HXb CMicen, KOTopbia o6pa3y- 
K)Tb KaMeHoyroabHbiM ra3b  h  b c Ł u p y ria  o6in,eynoTpe6HTeab- 
Hbia roproaia Bein,ecTBa.

B b caMOMb n a a a n i BO3HHEaroTb ca&jiyiomie ,n,Ba Bonpoca: 
ycTaHOBHTb xo3,b OKHeaeHia yraeBOffopo^a h  oSbacHHTb o6pa- 
30i;aHie JKenaaro cBiTaiparoca naTHa. H t o  KacaeTca cb inenia, 
t o  a He .ayMaio, h t o Gł i enj,e eOMirfcnaaHCb Bb t o m i , h t o  o h o  

Bbi3BaH0 isbi^liacnieMb BHyrpn naaMeHH Manbixb TBepp,iJXb aa- 
c ran b , Bb j^aHHOMb c a y a a i yrnepo^a. IIoBH^HMOMy, 3 t o  BH/yb-
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Henio m o j k h o  o S b h c h h t b  pincTBieMB i m c o r o m  TeMnepaTypti 
cBHeii 30HH, pa3nararom,eS HecropiBinie yraeBopopopEi. T b k b m b  

®e o6pa3OMi> BBipiaaeTca MHinBaKi, c ip a  h  <J>oc<j>opB h :s b

Bopopo;i,iiiJXB coepHHemH, h o  aneMeHTu s t h  BcaipcTBio 
cBoeii JieTyaecTu h c  noaBaaiOTCfl b b  TBeppoMB n n p i, pasr/h 
t o j i b k o  b b  t o m b  c a y aa i, eonu BHyTpt nnaMCHB b h c c t h  xoaop- 
iihiii npe^MSTB. B b  c a y a a i  KpeMHeśopopopa, aneMeHTB npH 
CBoeMB BBipinoHin OKHcaaeTca, o5pa3ya TBeppyro HeneTyayio 
o k h c b , KOTopaa npHHHMaeTB 6necTaiu,iH b h / i.b .

B h j i o  opinano m h o b o  rnnoTe3B i i  o h b i t o b b  paa onpe- 
p iaeH ia  xopa peaKpin. óaaropapa KOTopoii yraeBopopopB pac- 
na.paeTca c b  BBipinemeMB yrnepopa npii b b i c o k o h  TCMnepaTy- 
p i ;  h o  h h  Mnime B epieao, no KOTopoMy yraepopB  o6pa3y©Tca 
BcniflCTBie HenpepBiBHaro HaKonaema yraeBopopopHBixB Mone- 
KyjiB c b  BBipineHieMB Bopopopa, h h  rHnoi’e3a Jlionca, no k o - 

Topoii oSpaaoBaHie h  SBicTpoe pacnapeaie apeTHnena j i c j k h t b  

b b  ocHOBi aBaema, He OTi-.iaaiOTB Ha m o h  BaraapB piiicTBii- 
TeaBHOCTH, H epBa JIM 3TH BHnOTe3BI npHXliHHK»TCa llHH'fe H3CJli- 
poBaTenaMH, HayaaioipHMH ary oóaacTB.

Be3B cOMHiHia BecBMa rpypiio  onpepiaHTB nyreMB o h ł i t h . 

xapaK'repB BHpoH3MiHeHiH, npeTepniBaeMBiXB yraeBopopopoMB 
npn ero HarpiBaHin; BnponeMB, m o j k h o  BO3pa3HTB, h t o  t o . ti t o  

npoHcxopHTB npn conpHKOCHOBemH co criHicaMii cocypa, m o j k o t b  

h  He Gb i t b  noxoJKHMB na HBneHie, npoHcxopaHi.ee BHyrpH ra30- 
b o h  o Go h o h k h  njiaMeHH. H HapiiocB, h t o  H3cnipoBaHia upo- 
(Jjeeeopa Bona npoaBiOTB c b I j t b  Ha o t o t b  BonpocB.

IIpopeccB OKHcaeHia yraeBopopopoBB Gb i j l b  npepMeTOMB 
MHOrOHHCJleHHBIXB H TH(;aTPHBHBIXB H3Cnip0BaHiH. paBIHHNB 
oÓHaBHEie pa3yaBTaTBi.

M n i KaJKeTca, h t o  renepn h i i k t o  H3B HacaipoaaTeaeH s t o h  

óSaacTH He CTaHeTB yTBopncpaTB, h t o  BopopopB OKHcaaeTca 
cpaBHHTeaBHO JierKO, i i h h  jk©, h t o  b b  npncyTCTBin He nnoairh 
pocTaTOHHaro KoannecTBa KHcaopopa BopopopB OKHcaaeTca, a 
yraepopB BBipinaerca b b  c b o Go p h o m b  Biipi. BapLii.B c.\rhcit. 
o6pa3OBaHHOH paBHŁiMH oÓBeMaMH aTHaeHa h  KHcaopopa, npn 
KOTopoMB BecB yraepopB OKHcaaeTca, a BopopopB BHpiaaeTca 
BB CBOGopHOMB BHpi, HpOTHBOplłHHTB OTOMy B3rjIHpy. K b  TO- 
Siy SKe aerno .-iaMliTUTr,. h t o  npn cropaHin yrnenopopopoBB c b  

OrpaHHHeHHBIMB KOaHHeCTBOMB EHCaopOpa. EaKB 9TO HMie/iB

npoHcxopaHi.ee
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M icro b o  nByrpeHHeM'B KOHyci ByHaeHCKoii rop inK ii upił 
,n,ocTaTOHHOMa> npHTOKi BO3,n,yxa, n i m  B un inem  a TBepnaro 
yraepona, a coópaHHue nponyKTU ro p im a  3arcniOHaiOTa. cooO- 
pa3H0 ananiiay m h o t o  CBoSojuiaro Bonopona u BectMa Mano 
HeoKHCJienHaro yrnepona. HpH onncarnH aroro aBnema a ero 
Ha3Banr> „npennoaTHTenBHUMa. OKncnemeMa.41 yraepona. Ho a 
He xoay upananarB  STOMy BupaaceHiio Gonie oóia,aro cMucna; 
Bi^B npn  anam iai xnMiraecKHxa> npeBpameHiii m h  npHHHMaeMa. 
n r  pa3CHerr> t o j i b k o  HanaanHOe h  KOHeaHOe cocToame coe^a- 
aem a, nooTOMy ecan-Gu na ocHOBamn noero onpe^,iaeHia no- 
ntejiajiii BocnpoH3BecTH noanyio cxeMy peaKU,in, t o  a b o  H36i- 
atame b o 3 m o h c h o c t h  nO5KHUxa> ToaKOBaHiH Tipe;nioaeaa. Gu oTica- 
aarBca ora. Hero.

MaoTepcKia H3CJiinoBama, BunonHeHHua Ba. MaHHecrep- 
c k o m t .  yHHBepcHTeTi npo^eccopowB E o h o m T) h  ero coTpynHH- 
KaMH, fla ra  Hana. BecBMa n,iHHua yKa3ama OTHOCHTenBHO o k i i - 

cnenia yr.reno;i,opo;i;oii'i. Ba. caMUxa> HiHpoKHxa. npep,iaaxa. rew- 
aepaTypBi, uaaHHaa ca. TeunepaTypu, lipa KOTopon OKHcneHie 
craHOBHTca 3aMiTHUMa>, h  KOHHaa HaHBucmHMH TeMnepaTypaMii, 
KOTopBia cymecTEyrora. Ba. ruiaMenn. Teopia npocjteccopa BoHa 
He 3aKaK)Haera> Ba. ce6 i noHHTia o „npennoHTHTenBHOMa. o e h - 

enemit" BOAopoAa, h j i h  yrnepona, h o  pa3CMaTpHBaeTa> pearcifliio, 
Karta. npoHcxo^ara,yiO Ba. HicKoaBKO crporo onpe,n,ineHHUxa» 
cTa^,iaxa>, Ba. Kaa;,n,oii H3a> KOTopBixa> KHcnopona. npHCoenn- 
HaeTca Ka> Moneicyni yrneBonopona, o6pa3ya npoMeatyTOHHue 
npoHyKTBi oKHcaeHia, sana, t o : cnHpru, anB^ern^Bi h  np.

ynoMHHyraa BBiine peaKiija Meatny paBHHMH o6a.eMaMH 
arnneHa h  Kncnopona Moacera. Gb i t b  BBipascena no npo<|>. Bony 
CHip,yroni,eH cxeMoii:

CH, CH. OH
II >  II >  

CH, CH,
STHJieHTa BHHHJ1OBHH 

c n H p r b

CH. OH H ,C O + H ,+  CO
II >

CH. OH H, c o  > h , +  c o
3 T H n e H t  M ypaBbH H H tó BOflO- OKHCb
rjiH K o n b  a n b fler H T T . p c w .  y r n e p o a a

He MoaceTa. Gl i t b  HHKaKoro coMiiiHia Ha cneTa> <j>aKTHHe- 
CKaro MaTepiaaa, Ha KOTopoMa. ocHOBaHa npnBeneHHaa cseiia; 
ona npeflCTaBaaeTa. h o b u h  h  niHHuii BKna,n,a> Ba. H3yaaeMyro 
n a m  oSaacTB.
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B aaroflapa HSCjrfe.n.oisainaMB Ue-HIaTeane, BonpooB o t o m - 

T ep ary p i iniaMeHB 3HanHTeaBH0 no^BHHyaca Bnepe^B 3a no- 
caiji.Hee Bpewa. Xopomo H3BdbcTnaa cTaTBa M aaaapa n  «JIe-IHa- 
Teane o Bsprinb ra30BB BHflOH3Ml5HaeTB ;i,aHHŁia. Ha ocHOBaHia 
KOTOpEIXB BLIHHCJIHJIH flO CHXB HOpB CB HfiOCOSeHHOIO TOH- 
h o c t b i o  TeMnepaTypy naaMesB; TepMoaaeKTpHaecKaa napa, yco- 
BepmeHCTBOBaHHaa Jle-HIaTenne, Garna nepisbTMB npnGopoMB, 
nOSBOailBIUHMB npOH3BeCTH HepBBIH HenOOpe^CTBeHHBia H 3 m 4>- 

peHia c b  yaofsneTBopHTeaBHOio t o h h o c t b i o . H t o Gb i  cocTaBHTB 
ceGP HOHaTie o h b t o h h o c t h  npeaśHHXB H3MdbpeHin, aocTaTonno 
COHOOTaBHTB pa^B  TeMIIPpaTy [IB, lipHnHCaHHBIXB BB pa3HHHHBIH 
9 i i o x h  naaMeHH KaMeHHoyronBHaro ra3a, ropam aro b b  ByH- 
3eHCKoii ropPaK-fc: ancna 3Toro pana KoaeGaiOTca o t b  1,230* 
,t o  2,350°.

Tpy/i,HOCTH, npe^CTaBnaBiniaca npn iipuM-bnenin TepMO- 
aaeKTpHaeoKHXB s h b m g h t o b b , yace npeB3ofifleHBi. TaaBHaa H3B 
h h x b  3aiuiK>HaJiacB b b  t o m b , h t o  HyłKiio 6 b ij io  Gb i cnaio Tep- 
MoaneMeHTa ^aTB b o 3MO3k h o c t b  npHHHMaTB TeMnepaTypy H3- 
cjrfejiyeMofi 30HBI. TaKB k b k b  o b l k h o b c h h o  riaaMa npe^cTaB- 
naeTB BecBMa Tonnie caon ropam,aro rasa , TeMnepaTyj a k o t o - 

P b i x b  ÓBicrpo M^HaeTca npn nepeKO^i o t b  o c h o t o  npaa naa
MeHH k b  apyroMy, t o  Heo6xoa,HMO ynoTpeSaaTB TOHKie MeTaa- 
annecKie npoBoaoKH n pacnoaaraTB h x b  t b k b , h t o Gb i He 6 b i h o  

snannTenBHon noTepn Tenna na m P c t I s cnaa, IIocTeneHHO npn- 
m 4 h h h  ;j,aa aaeMeHTOBB MeTanannecKia npoBoaoKH Boe MeHbmen 
TOjnn,HHBi, b o 3 m o j k h o  BBiaHcnHTB nyTeMB 3KCTpanoaau,iH TeM
nepaTypy, KOTopyro noKa3EiBaaB Gb i TepMoaaeMeHTB GesKOHenno 
iia io fi t o j i i h h h b i , n BB6CTH raKHMB o6pa3OMB nonpaBKy Ha 
pa3HHH,y Meac^y GoaBineio ayaeHcnycKaTenBHOH c h o c o 6 h o c t b k > 

saeMeHTa h  MeHBineio ropam aro ra3a. BarreHepB b b  PepMaHin 
nonynHHB 6e3B 3 t o :k  nocaP^,HeH nonpaBKH p,aa naaMeHH ByH- 
3eHCKofi roplwntH MaKCHMaaBHyio TeMnepaTypy 1,770°. YaHTB 
h  TpaBepB b b  AMepiiKp nonyTHan 1,780". Ilocab BBe^eHia no
npaBKH Ha nynencnycKaHie BcpKenGyniB HameaB ^ aa  m b k c h -  

MaaBHoii TeMneparypLi 1,830°
PU. Oepn ncKycHBiMB ripiiMpHeideMB cBoero oni-nnecKaro 

nnpoMeTpa k b  onpe^iaeH iio TeMnepaTypBr naaMeHH, 3aKHK>- 
naioinaro b b  oeGP naTpin, oupe^ianaB  HanBLicinyio TeMnepa
Typy b b  naaMeHH ByH3enoKofi ropPaKH b b  1871°.
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TeMnepaTypa nnaM era Hrpaeaa. ocoSeHHO Baaaiyio pońb 
sa> AyapoBCKnxa» naMnaxa>. InaiiiiLiMi. ycoBepmeHCTBOBaHieMrb 
3<J«jf)eKTHBHOcra ro p ia m i m i i  oSa3aHa OTKpaTiio t o t o  aBnenia, 
h t o  aiMa, Mename B ninm aa noBepxHOCTb nnaM era, TiMa. Banie 
ero cpe^naa TeMnepaTypa; necMOTpa Ha t o , h t o  ayaencnycKa- 
TeatHaa c h o c o S h o c t ł  nonnaana npHSaH3HTeabHO nponopn,io- 
HaabHa aScoaioTHofi TeMnepaTypi, aaate caa6oe noBameHie no- 
ca i^ iie ii OKaaaBaera. Conanioe BniaHie Ha cnay cBi'ra.

H3a> Bcixa» yraeBo^opo^oBa> HanaacnieH TeMnepaTypoi 
oSaa^aeTa. Kncaopo^o-aneTnaeHOBoe naaMa; nocai^H aa 30CTH- 
raeaa. 3,500° n npnSanataeTca na. TeM nepaaypi BoabTOBon ftyrn.

S  ysKe roBopnaa. o cBiacHin naaMOHa., BassanHOMa. s a -  
3,iaeHieMa. paoKaaeHHaro yraepop,a Ba. TBep^oMa. BH,n,i; Te- 
nepa ocTaeaca pa3oSpaab Bonpoca. Sonie oSiąifi, a m e m o  CBi- 
aem e naaMeHH, cocToam,aro Tonano naa. ra30Ba>.

n o  caMon ji,peBHei aeopin cBiToncnycnaHia raaoaa., BCTy- 
naiomHxa> Ba. XHMiiaecKoe coe^HHeHie, OHepria, ocBoSosK^aeMaa 
b o  BpeMH peanujn Ba. <j>opMi TenaoTa, HaKannBaeaa. ra3 a , t . e. 
3,0 Tanon creneHH yBeananBaeTa. cnay y^apora. nxa. Moaenyaa., 
h t o  BCTpian nocni;uinxa. ^aioaa. Haaano noneSaniaMa., jytHHbi 
Boana. Koaopbixa> aesnaTa. na. npe,n,inaxa> BH3HMaxa> pa3,ian,in. 
IIpoTHBa. oToro oSa.acH6Hia Sano m h o b o  B03paaceHii, h  Tenepa 
o h o  npn3Hano H03,ocTaTOHHaMa>. H a caMOMa. ^ i a i ,  ecan Su 
npoflyKTbi rop iH ia  Sbian flOBe^eHa 3,0 cpejijieii TeMnepaTypa, 
rocno3,CTByK»m,en Ba. naaMeHH, t o  OTOro Sano 6 a  He^ocTaTOHHO, 
aaoSa C3,iaaTb nxa> cBiTain,HMnca. TannMa. oSpa3OMa. HaMa. 
HyiKHO aaKniOHHTb, h t o  cBineHie naaMenn He aBaaeaca caifl- 
cTBieMa. noBam em a TeMnepaTypa, a Tonano conpoBoiK^aeTa. ero. 
E can  Ma x o t h m h > noS m  ^aaanie, t o  HaMa. npn^eTca pa3CMaT- 
pHBaTb He b c i o  coBOKynHOCTb aBaema, a paSoTy naac^oH Moae- 
n y aa ; Ma cnaaceMa., h t o  BOTynarom,ie Ba. coepnHeHie aaoMa, 
repaa xnMiiHecnyio anepriio, oSpasyioaa. Bai6pnpyioni,ie cncTeMa, 
nncao KoaeSamS KOTopaxa> neacHTa. aa. npe,n,inaxa. iiii;i,H\iaxa. 
pafliau,iH. OaeBH,n,HO, h t o  Tania BnSpnpyiomia cncTeMa, oSpa- 
3yioin,iaca MrHOBeHHo, Moryrra» BcaiflCTBie B3amiHaxa> cToanno- 
BeHiii npioSpiTaTb Bce B03pacTaioin,ia cnopocTH nepeMiin,eHia, 
óaaroflapa neMy 6oabinaa aacab nxa> onepriii npeBpani,aeTca Ba. 
TenaoTy. Ca. OToii t o h k h  3piH ia Baconaa TeMnepaTypa naaMe- 
h h  Sana 6 a  cnop ie  cni^cTBieMa., aiMa. npnaHHOio ero apnocTH.
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Bonpoca. o MexaHH3Mi cnlcienia naaMeHa, waita. a  MHoro lipy- 
raxa>, pa36apaeTca Tenept ca. t o h k b  splraia Teopin oneKapo- 
h o b t . ,  noBTOMy xiiMiiKy BnonHi no3BoaaTeaBHO 0TKa3aTBca o t t . 

ero jtanbHiiiniaro H3cai^OBaHia.
HicKoatKO aiiTa. TOMy Ha3a,n,a> a yKaiiBiisaaa. Ha Hame Ma- 

aoe SHaKOMCTBO ca. s h m h t o c k i i m h  npeBpam,eHiaMH, upeTepnli- 
naeMBiMH MeTanaaaecKHMH c o j i h m h , ao r^a  h x b  BBO^HTa. Ba. Mia
n a . X oi'a, aanpaM-fepa., ncli 6 u j i h  coraacHBi, h t o  HKeaaoe naawa 
uosapeHHOH eona oGa3aHO CBOHMa. h c Ł t o m / i .  BBi^pfenaioineMycH 
Ba. CBoGo^HOMa. B ii^i MeaaaaaaecKOMy naapiio, h o  Ha caeaa. 
MexaHH3Ma BToro aiiacHia rocno;i,CTBOi;aao óoaBinoe p;t,3Horaacie. 
Appemyca., onapaacB Ha aHaaoriio Mea.yiy ra3aMa a  pa36aBaeH- 
h ł j m b  pacTBopaiia, npauieaa. aa. aaKatoaeiiiio. u t o  aaeKTponpo- 
b o j i .h o c t b  aaaMCHa, 3aitaioaaioiij,aro napai eona, aaBacaaa. oaa. 
iOHH3au,ia nocai^Hefi; Ha ocHOBama aaoro m o h c h o  6i.iao óbe 

npęp,noaaraaB, u t o  cirkaa. naaMeaa oóycaoBaeHa. npacyTCTBieMU. 
Meaaaaa Ba. s a ^ i  ioHa. O h b i t b i , uocaaBaeHHEie j a a  BBiacHeHia 
aaoro iionpoca, noBH ,̂HMOMy, HOKa3aaa, uao Meaaaaa. B03caa- 
HOBaaeaca xHMnuecKH a cBiaaaa. óe3u> npe^BapaaeaBHOH ioaa- 
3aipa. l ip a  BBeneHia, HanpaMdbpa., noBapeHHoa eona Ba. niaMii 
cirhaiiaBiiaro ra3a, xaopaoaBiił Haapiii BBifliaaeaa. MeTaaaa., 
Saaro^apa cOBMrhcaHOMy p/hncTBiio y raepoaa  a  B03caaH0BaaH)- 
in,Hxa> ra3OBa>. Kor^,a Bia.iykaeHito MeTaaaa npenaacaByiOTa. BBe- 
aemeMa. Ba. naana  napoBa. coaaHoa KacaOTBi, aceaTHa h ,b ± t u > 

naaMeHa acue3aeTa>, Meac/iy adbjaa. K ant oaeKTponpoBo,n,HOCTB 
ero oaa. s t o p o  He yMeHBiuaeTca. Ha ocHOBaaia npaBe,a,eHHBixa. 
HBaema npom,e Bcero ^.onycTHTB, aro coaa a a a  o k h c h b i Meaaa- 
aoBa. npeTepniBaiOTa. Ba. naaMeHa Tepmauecicyio la,łICC0u.ia'I0H>-

BpeMH, noTpeÓHoe ^.aa ocBoSoHiflema MeaaaaaaeoKaro aao- 
Ma, MOHteaa. Gb i t b  apaaHe HeaHauaTeaBHO; h o  h i  cai^yeaa. sa- 
ÓEiBaTB, u t o  ^aace c t o h b  aopoTKifi npoMesKyaoKa. BpeMeHH, 
Kaaa. MCJKjiy aByMH Hoca'hji,OBaTeaBHBiMH MoaeKyaapHUMH Bcapi- 
a a r a ,  aocraaoaeHa. naa am h cciii u,’feaEixa> t b i c h u u . xapaKTepHBixa» 
cBiTOBEixa> KoaeSaHifi.

O h b i t b i , o  k o t o p l i x u > a ynoMHHaaa., ÓBian upouBBe^eni,! 
iipoipeccopoMu. T, A . YnaBcoHOMa.'); ona 3HauaTeaBiio paciua- 
p aaa  nauia cB i^iH ia ooa. aaeKTpauecKOMa. cocToaHia naaMeHa,

*) C m. „<Bh3. O6o3p.“ , 1910 r ,  c rp . 155.
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3aKnKPiaioiu,aro conaHbie napbi: h o  Bonpoob o cocToarnH cB'h- 
ram nxca ra3OBT. enpe jjajieKO He p im eH t.

JleHap^ Ha ocHOBaHin BecbMa BaHtHŁKt h  HHTcpecBBixri» 
M3cn'fe1n,oBaHiH noEaaantb, h t o  t i o t o k b  cBiTaiH,Hxca napoB^ x j i o -  

pncTaro HaTpia b t > njiaMeHH EyH3eHCK0H ro p iiin  npeTepni- 
BaeTa. no/pb BaiaHiewb ajieKTpHHecicaro nona OTKnoHeHie, Ha- 
npaBjieHie KOToparo ynasbiBaeTb Ha t o , h t o  n ap u  3apaJKeuM 
IIOJIOHCHTejIbHO.

KaKT. H3B'I;CTHO. CIieKTpajJ b IIBIJI JIHH1H M6Taa-
j io b t > pacna^aioTca Ha OT^inbHbia cepin, b t > Kaac/iofi H3H k o -  

TopŁixT> cymecTByeTT. crporo onpe/pŁneHHaa 3aBHCHMOCTb Meac/iy 
HHcnaMH KoneSaHin, OTB&aaKHHHMH oT/pknbiibiMa. citeKTpaai>iibiMrb 
jiHHiaMŁ. rnaBHiia cepin, aaKaioaaiOBpa b t  ceóii p iano  b h ^ h -  

MŁJH HHH1H, 06fl3aHhI IIO JleHapy CBOHMT. npOHCXOHC,H,eHieM'b
aneKTpHHecKH HeHTpajibHbiMT. aTOMaMT>. B t > naasieHH cnHpia, 
3aKnK>HaiOH],aro noBapeHHyio cojib, h  b ł  in,pyrHxa> naaMeHax'f> 
ca. h h 3 k o h  TeMuepaTypoio, naKaneHHbifi raaoisbiH h o t o k t . h c  

oGHapyatiinacTT. b t > ujieKTpHHecKOMb nojrfe aapayęa. B i. rraaMenii 
ByH36HCKoii roplwiKH, nap u  c o j ih  ;i,aiOT'b KpoM/h o t h c t b h b b i x t > 

nHHiii rnaBHŁix'B cepifi, paciuibiBHaTbiH cBiTjihiH h o j i o c ł i , npeji- 
cTaBjraiomia, i i o  JleHapy, HH3iuia, h o  pa3BHTBia cepin; aTOMŁi, 
;i,aioiipie na aa;to 3 t h m t > cepisiMb, o t k u o h h i o .t c h  b t > aaeKTpirae- 
CKOMTS IIOJlll.

M o j k h o  3aKinoh h t ł ,  t t o  b t . iiacbiiij.eHHOMT. c o h b k > nnaMe- 
HH ByH3eHCKOfi rOpliJIKH, CB&TT. HCXO,H,HTT> OTT. pa3HHHHBIX'Ł 
HOHTpoBT. ayneiionycKaHia; raaBHbia cepin SepyTH c b o o  Hanano 
o t t . HeiiTpajiŁHBix'b aTOMoi/i). a HH3iuia cepin nepBaro, BToporo 
n TpeTBaro nopa,n,Ka o t t . h t o m o b t . , HOTepnBHinxT> o ^ h h t . ,  ;i,Ba 
nan  Tpn ajieicrpoHa. JleHapT. n.o.eTT. em,e p,ajibine h  noKa3bi- 
BaeTtb, h t o  napbi c o j i h , KaiCT. b t .  njiaMenn ByHseHCKon ro- 
pijncn, T ara  n b t . BojibTOBOH .nyri, iicnycKaroTT. jiynn pa3JinH- 
Haro xapaKTepa b t . 3aBHCHMOCTH o t t . M iera njiaMeHH mitt jiyrn , 
H3T. KOToparo o h h  Hcxoflarrrb, Taicb HaupnMipT., n a p u  c o j ih  Ha 
Kpaaxa> nJiaMeim ajieKTpnneCKH HCHTpajibHbi h  /laiOTT. t o j i b k o  

cncKTpajibHbia m h h i h  rjraBtihix’b cepin. OTpnii,aTejibHoe ajieKTpn- 
h c c t b o  b t . nnaMCHH, HacbiupeHHOMT. c o j i m o , h o  Jlenapy pascin - 
BacTca, h  nocJii/iHie onbiTbi Tonb^a no.iptBep.K.naiOTT. npe^,no- 
jioJKCHie, h t o  h o c h t c j i h m b  OTpHnaTenbHbix'b 3apĤ ,OBT> BT. iuia- 
MeHH h b j i h i o t c h  cBoGo^Hbie ajieKTpoHbi. Ilpn  pa36opi sroro  b o h -
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pocą caiffyeTB ynoMHHyTB o nocjrJsji,iiHXB pa6orraxB npo<J>eccopa 
TapTjiH, npoaHBaiom,nxB c b ś t b  Ha xnMnaecKia npeBpam,eHia, 
npeTepniBaeMBis Lu,ejioxiHO-3eMej.tBiiLiMii MeTaaaaMH b b  nnaM em  
n Ha B3aHMHyio c b h 3 B  3 t h x b  npeBpamemH c b  pa3JiHHHi.iMM 
HSMiHeHiaMH oómaro BH ,̂a cneKTpoBB.

Ilp n  H3yHGHin 3Tofi oSnacTH a npmueirb k b  BaKaioacHiio, 
KTO XHMHKH /I, O JUK ŁI LI oGpaTHTL OCOGoe BHHManie Ha HiKOTOpHH 
cropoHBi Bonpoca o nponcxoHc^,eHin cneKTpoBB. OncKTpa/iBHBtH 
anajiii3B pa3BHaca 6aaro^,apa coBiiicTHoir .aiaTeaiaiocTH ByH- 
3eHa h  Knpxro<jx$a; m h ś  KaaceTca, k t o  H3ao3KCHHBia HaMH 3/lic i. 
BonpocŁi noipePyiOTT. ein,e Sondkę /rhoHaro cOTpyp,HHHecTBa MesKfly 
IHMHKaMH H ({lIISIIKaMIT.

T e ji e p a li t  e p h.

BBSfleHie Tenepafi'repa ycTpaHHTB o i h h Ck h  i i  HenopaayMdk- 
a ia , BO3HHKaioiH,iH c t o u b  nacTO b b  ^inoBOH j k h 3 h h  BcjrbncTBie 
nenpaBHjiBHOH nepe^aan TCJie<|)OHHLixB cooSmeHin, h  h o s b o h h t b  

o S o h t h c ł  6e3B nHCBMeHHaro no ,̂TBep}Kji;eHiff pa3roBopoBB no 
•reaeiJiOHy, KaKB s t o  npaKTHKyeTca Tenept.

TenepaHTepB c o c t o h t b  H3B nepep,aioin,aro n BocnpHHHMaio- 
w,aro annapaTOBB. IIocKrjiaeMoe cooóin,eHie nirniyTB KapaH.ua- 
meMB Ha h ,h j e h h ^ p h h 6 c k o m b  CBepTKi SyMarn, npHKpdknaeHHOMB 
k b  nepep,aionj,eMy annapaTy, a o h o  t o h h o  B0cnp0H3B0^,HTca 
nepoMB h  aepHHaaMH Ha BocnpHHHMaioiH,eMB npnSopli. KapaH- 
jianiB nepenaTHHKa nowhiąeHB b b  m -Łc t '!; coe^HHeHia ^ByxB 
CTepsKHeir, Kaat^HH ii3B k o t <>p h x b , b b  c b o i o  oaepe^B, coe^n- 
h c h b  co Bpainaionipioca cTpiaKoro. OrpłuiKR npHBop,aTB b b  

H,BHHceHie KOHTaKTia h  s t h m b  BbDLiBaiOTB H3MŚHeHie HanpaB- 
aenia b b  3,ByxB 3acKTpnaccKiixB h ,-Łh h x b . L I/L i i h  HHTaiOTB p ,b 4  

IIOpiiHWIILIH KaTyiHKH, HO^BijmeHHtia BB aneKTpOMarHHTHOMB 
h o j iI i BOcnpHHHMaioiB.at’0 annapaTa, a HiapHHpHue CTepatHH, 
COê ,HHeHHŁde CB 3THMH KaTyiHKaMH, npHBO,n,HTB BB ^BHJKeHie 
nepo, BOcnpoH3BO,n,Hinee Ha CKepTich SyMarn BOcnpHHHMaiomaro 
annapaTa t o , ti t o  HanncaHO Ha nepep,aioin,eMB am iapaT i.
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TaKEM'f> o6pa3OMT. BCHKoe ^BHUceHie KapaH3ama nepeji,aT- 
TEica pa3JiaraeTca Ha 3Ba oaaraiom ia flBHJKEHia, KOTopua b h -  

3ŁiBaK)T’B HSMiHeHie nonoaceHia 3ByxT» EaTymeKT. BocnpEHH- 
Maiom,aro npnSopa. 9 t e  KaTynncn npHB03HTT> b t > ^BiisKeme o6a 
p im ara , c t . KOTopbiMH coeji,EHeHO BocnpHHEMaiom.ee nepo, k  

3TEME BocnpoH3BO,n,aT’b flBHHceHia Kapannaina nepe^aTHEKa.
Korp,a CBo6o^,Haa 3na nncaHia GyMara nepe,n,aTOHHaro 

annapaTa HcnucaHa, MexaHHnecKH no3aeTca HOBaa, ecnn BŁ13- 
BEHyTb pbiaaiT.: Saaro^apa aTOMy, 03H0BpeMeHH0 b t . oG'h nHHin 
nochiaaeTca t o k t . , KOTopun npri nocpe.ncTBi pane c o o t b I i t c t -  

BeHHO nepeji.BHraeTH CiyMary Ha ROciipiiHHMaioineMT. npnGopi.
PaHbHie, t Ł m b  npHCTydHTb K t nncaHiio, HaacEMaiOTT, Ha 

nepe.n.aTHHKi KHonKy, b ś m b  aBTOMaTHaecKE o6e3neHHBaeTca co- 
OTBiTCTBeHHOe nojroaceme p tin a ra  Ha BOcnpHHHMaiOHj.eMH an- 
n a p a r i .  BocnpriHHAiaioni.ee nepo, 30 Toro MOMeHTa, noKa ycTa- 
HaBnHBaeTca k o h t h k t t . KapaH3anteAiT. nepemarTHKa, h o k o e t c *  

Ba. HepHEJibHEii.lł, Bcnl53CTBie nero Beer^a no3aeTca 30C'raT0T- 
Hoe KoannecTBo nepHHjrb. TenepaiiTepa. CHaSaceHT. Toace Tene- 
(JlOHOMB, E no OflHOfl H TOH-Hte HHH1H MOHCHO COOSmaTbCH JIB- 
Gh m t . E3T. a m i .  cnocoSoBT., 03HaK0, He o^HOBpeMenHO.

HpeHMyni,ecTBO TenepanTepa Ha3T.Tene<J>0H0MT.3ar nioHaeTca 
Ki. t o m t >, e t o  ecnn Bbi3BaHHaro nnir;a ih Ł t t . 30Ma, t o  cooómeHie 
MOHteTa. SbiTb Hanncano n oacH3aTb ero npHxofla. H ^ t t . h e k b -  

k o e  Hyacftbr, t t o o m  k t o  HEÓy^b cni^E irb  3a npnGopoMT. npa  
noHyneHin coo6m,eHiH, h  o h t . 3anHCbiBaeTT> EcnpaBHO 30 t Ł x t » 

nopa>, nona ne Ecnepnam . 3anacT. CyMarn Ha H,EaHH3pEne- 
CKOMT. CBepTirfe.

OSbrKHOBeiiHbra Tene^OHHbia npoBonoKH,—b o t t . b c o , e t o  

HyatHO 3Jia 3 ’feECTBia TenepanTepa, npnECMT. aneKTpEEecKyio 
3Hepriio m o h c h o  SpaTb nnn o t t . óaTapen, Enn-ace o t t . u,eHTpanb- 
h o e  crraHU,iH. M o h c h o  npiiMrfenaTb nocTOHHHhie e  nepeM&HHŁie 
t o k e , h o  b t .  cnyEals nocnlr3HHXT. b t . u, li iit.  3onaceHT. Gu t b  BBe- 
3eHT> BbinpaMETenb.

O3HHT. nepe3aT0HHHiS: annapara. m o h c g t t . coo6nr,aTbca c t . 

nioGbiMT. KOJinnecTBOMT. BocnpHHEMaiomE^T. npnGopoBT., Tana. 
e t ó  03H0 H t o  ace cooómeHie m o h c c t t . 6 h l t h  03H0BpeMeHH0 nepe- 
3aBaeMo pa3nHEHbiMT. nonyEaTenaMT..

rnaBHHH naHanbHHKT. aHrnincKHXT» h o e t t . 3am> CHH3H- 
KaTy TenepaiiTepoBT. Konn;ecciio Ha 2 1  r o 3 T > ,  e  c t . l b l l  r03a,

BocnpHHEMaiom.ee
BocnpriHHAiaioni.ee
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nocjrfe HCTeaeHia cpoKa KOnn,eccin HapionanBHaro Teae<J>OHHaro 
oómeeTBa, CHH^HKaTi. TejrepaHTepoBT> no.’iyTiHTT> b o 3 m o j k h o c t b  

pa3BHTB CBOIO ftllHTejIBHOCTB OCOGeHHO IHHpOKO.
B rB HacToam,ee BpeMH TeaepanTepBi ycTaHOBaeHBi, raas- 

h b i m t * oópaaOMT., na nacTHBix,B aHHiaxT> h  paóoTaiOTT. BnoaHlł 
y^OBaeTBopHTeaBHO b o  MHornxTs CKaa,aaxrB. Mara3HHaxT> h  k o h - 

Topaxi>. IlHCBMeHHBia coofimema h  pncyHKH b t > BH.n.t onBiTa 
ó b i j i h  TaKHte nepe^aBaeMBi c b  paspiuieH ia cooTB'feTCTByiom,HXT. 
BaacTefi no raaBHon Tene$0BH0H cI s t b : nonTOBaro BŚp.OMCTBa 
H3T. JIoH^OHa b t > MaHnecTepB. TenepB CTpoaTca Tonte cnen,iaaB- 
HBte npHÓopEi ,n,Jia nepe^ann coo6m,eHiił no raannon c ś t h  

Meacffy J I o h / i o h o m t . n  ITapnHfewB.

<l>nr. 1.

Ilepeflaiotuifi u BocnpHHHMaiomifi annapaTb TenepafiTept BMfecrł cb TenetjjOHOMt.



K t> MeTOftHKłi iipeiioftanaHia <|)H3iriui.

j o .  j-O. J - ^ o j i b ó e .

1. Iloitoe nanpaikienie in, iipeito;i,iiiia„iii (I>»:niKii m. repiianin.
I .  ,3 ,  o  ji 5K e  i i  t >-ji n  6  l i t i , i t y  p  c rb  p  a j i i  a j i b H  h  m  i>  ( c h - 

C T  e  M  a  T  H  H  6  C K H  M  I>) H  JI H  I i  O H I], e  I I  T  p  I I  '1 6  C K  I I  M T>?

y  H a c 7 >  bts  P o c c i i i  M H H H O T e p c i t i e  y a e Ó H b i e  i m a m a  /p o  c h x t > 

n o p - b  m i m  b t » B i i /p y  K ypcT E . p a / p i a a b H b i n ,  n p n  k o t o p o m i .  K a a « -  

j p m h  O T /p f m a .  u p o x o ^ , n T o a  o / p h h t . p a 3 B ,  h  T o a b i t o  in >  i i o c a i j H e M a .  

K j i a c c h  n p e a n o a a r a e T c a  K p a T K o e  n o B T o p e n i e  K y p c a  «J>h 3 h k h .

Ba> n e / p a r o r a a e c K O H  K O M U c c in  n p n  P. <3>.-X. OSiipecTBi aa. 
C . - I I e T e p S y p r i ,  p a S o T a B i n e i i  n o ^ i ,  n p e f l c f e a . a T e n t O T B O M t  n p o -  

< f > e c c o p a  O .  / J , .  X B o a b c o n a B ' b  1 9 0 9  —  1 9 1 0  r o , a y ,  i i o G o p m i K H  

K O H n , e H T p H a e c K a r o  K y p c a ,  k i > m a c a y  K O T o p a m a .  n p a -  

B a f l a e H i i iT T )  i i  a B T o p 'b ,  n p i i B O / p H a i i  b t . 3 a n p H T y  9 T o r o  K y p c a  

c a i / p y i o i i p i a  c o o G p a f f l e m a :

1 )  B te> p  a 3  j i h  a  H b r  x  rb  H a a c c a x rb  y M C T B C H H o e  

p a 3 B H ' r i e  y t e H H K O B i ,  p a B H O K a K t  H H X ' b M a T 6 M a -  

T H i e c i t a a  n o f l r O T O B K a ,  H a c T O J i b K O  H e o f l H H a K O B b i ,  

m t o  n p n  p  a  c  n  p  e / p i  a  e  h  i h  K y p c a  a a  3 h j i h  4  r o / p a  

p a B H O M i p n a a n e p e p a S o T K a  b  c  i  x  a> o  t  /p i  a  o  b  a .  $  i i -  

3 h k h  s i i j i a e T c s  /p i  a  o  m  a> H e  B O 3  m  o »  h h m t >.
2 )  Y a c H i i K a .  / p o a ż i i e i r b  c n e p B a  y a i i T b c a  i i a f i a i o / p a T b  h  n o -  

C T e n e H H O  i i p i o G p i i T a T b  i i a B b i i r b  / p i a a T h  b b i b o / p u  i i 3 rb  H a 6 a i o / p a e -  

M i a x rb  H M -b  a B a e H i i i  ’ ) .  A  o t o  b o 3 m o s k h o  a n n i b  T o r / p a ,  K o r / p a  

c H a a a a a  H a  n e p B b i H  n n a i n >  B b i / p i i i i r a e T c a  k  a a e c t b  e  h h  a a  

C T o p o a a  a B a e m n ;  T y r a  n a / p o  n o  b o 3 m o h ?h o c t h  H c x o / p n T b  m  

H B a e H i i i  o ó f i u p e m i o f i  j k h 3 h h  h  t o h b k o  s a T i M B  y a c e  n p n  n o M O u p n  

H 3 M ’h p i i T e a b H b i x rb  o h h t o b i . y c T a n a B j i H B a T B  K o a n a e -  

C T B e H H b ia  c o o T H O U i e i i i a .

*) C m. F . B o h n e r t ,
1908, A  6, 119.

Unterrichtsblatter fur Mathem. u. Naturw. XIX,
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IlOHCHHMb 3TO nliCKOJIbKH MII HpHMipaMH:
I  CTyneHb. J],eMOHCTpan,ia paciunpeina Tina. npn Harpb-

BaHin.
I I  C T y n e H t .  O n p e a , b a e n i e  K 0 3 < J)< p iin ieH T 0B T *  p a c n i u p e H i a  

(Fe, Cu, Zn}.
1 CTyneHb. ,H,eMOHCTpan,ia nornomeHia pa3JinHHbiMH Tb- 

naMH oAimaKOBaro Bbca n OAnnaKOBon TeM- 
nepaTypu pasJinamaKT. KonimecTBT. Tenaa 
(onuTb T h  h  j a j i a ) .

I I  CTyneHb. Onpe,n,bnpHie ya^JibHon TenaoTia HbKOTopbixT> 
Tbaa. (Fe, P b , Cu, Al}.

1  CTyneHb. rH,eMOHCTpau,ia Toro, h t o  npn nepexoa,b CBbaa 
M t, OflHOH cpeflt.i B"b /ipyryio y r o a a .  
n p e a o M J i e n i a  m  e h  b ni e y r n a  n a fl e- 
n i a ,  ec jiH  C K o p o cT H  p a c n p o c T p a -  
h  e h  i a c b  b  t  a  b o  b  t  o  p  o ii c p  e b 
M e H B DI e CKOpOCTH B H> H 6 p B O H II 
Hao6opOTT>.

I I  CTyneHb. M3c.TibnoBHHie nyrewb onbiaa cooTHonienia 
S  in a /  S  in  ( 3 =  C onst= o  T H O in e n iio  c k o - 
p o c T e i i  e b  i i a  b b  o6bnxn> cpeji,axa. (onpe- 
AbaeHie HOKa3aTeaa npeaoMJieHia).

1 CTyneHb. ,U,eMOHCTpau,iH: conpoTHBneHie TBepflaro h j u i  
JKHAKarO npOBO/IHBKa 3aBHCHTT. OTT. flHHHhl 
nonepenHaro cbaeHia n Bem,ecTBa (ryTT> 
oneHb yflo6eH'b n HaraafleHa. uiecTepHoii 
Manoueapa.).

I I  CTyneHb. Il3wbpeHie B H b n in a r o  conpoTHBaeHia 'raab- 
BaHOCKOna. H BHTCTOHOBT. MOCTH.) H COnpO- 
THBaeHia B H y r p e H H a r o  (aMnepMeTpa. k  
peocTaTTs).

Ka. npHBe,n,eHHBiM'b Bbinie ocHOBaniaMT. Ha^o npnóaBHTb 
erą© cnbąyioiąee: nbEOTopua nacan MexaHHKH npeacTaBJiaiOTT, 
HanSonbinyio apy^HOCTb npn npoxoHt3,enin isypca <J»h 3 H k i i , Tana, 
isaisa. OHb TpeSyiOTa. Han6oabninxa. npeflBapnTeHbHbixa> no3HaHin 
no MaTeMaTHKh; HanpoTHBT., ąp y ria  a a c ra  MexaHiiKH ( b h > o c o - 

SenuocTH raa,poMexaHHKa n a3poMexaHHKa, a TaKase pmaara., 
Bbcw, yababHbiii Bbca. h  t . n.) ycBanBaioTca aerao , HBJiaacb b h . 

t o  JKe BpeMa Heo6xoflHMbiMn /prą noHHMama ąpyrHxa> OTflb- 
HOBT. <J)H3HKH.

Orciona cab/iyeTb, h t o  t o j i b k o  K O H ą e H T p n H e c K iii  
s y p c a .  m  o as e t t . co oT B iT C T B O B aT B  n o a n a i i i i iM T
e a M H x rb y a e h h k o b T. t o t o  b j i h  j p y r o r o  K J ia c c a .
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9 t h  eooSpaHceHia Ka3anncb aBTopy o t o j i b  h c h b i m h , h t o  

pasA^neHie óojibmHHCTBa TenepeiuHHXB h o b h x b  H+,Men,K[ixB 
yHeÓHHKOBB $H3HKH flJlH CpeAHeH HIKOJIhl H aH H 3IIiyiO  CTy- 
n e h b i i  b b i  o m y  10 c Ty n e  h  b S b l u o  p,aa Hero t I .m b  t o  yace 
caMO coóoii noji,pa3yM'iłBaioiH,HMCH. T Ł m b  CBUibHŚe óbino ero 
H3yMJieHie, Korjia b o  BpeMa ero npeóbiBaHia b b  TepMaHin, 
.t P t o m b  1910 roa,a, o h b  ycnEixanB TaMt o t b  ,n,ByxB Bbi/iaio- 
u i ,h x c h  npenoflaBaTeneii <J)H3h k h , o c h o t o  b b  BepaniiP u apyro- 
ro nil TaM Sypri, h t o  o h h  BBean KOHH,eHTpHaecKoe npenofla- 
BaHie niiiiib noTOMy, h t o  aa  a iicnhrraHia Ha 3Banie BOJibHOonpe- 
flinaiomarocH Tpeóyerca 3 a K 0 H ae H H B in  u y p e t  <J>h 3 h k h .

BoJibHiaa aacTb npenonaBaTeneii b b  cnjiy nepBaro H3B 
npHBeseHHbix'B Bbinie cooópaateHiii BbicKa3anacb 3a KOHu,eHTpn- 
aecKiii KypcB. Ho, c b  apyron CTopoHH, aBTopy npiimaocb c j i b i- 

maTb, HTO BB C aK C O H lH  O n HTb B 0 3 B p a T M H C b  k b  p a- 
s i  a j i b h  o My K y p c y , He npiiBOfla b b  3ain,iiTy OToro nepexo.ua 
c k o j i b k o  HiiSyflb p'femaK)in1HXB cooCpaiKeHiii.

OTHOCHTeJibiio rocnoAOTByroiH,eH b b  PepMaHiii npaKTHKii 
npoxo3K^,eHia b c Ł x b  o t a ^ j i o b b  $ h 3 h k h  n a  H K 3ineH  i i  

b u  c n i e ii  C T y n e H a x B  m o j k h o  cnopHTb, noTOMy h t o  npn H6- 
ftocTaToaiio o h h t h o m b  npeno^aBaTeate KypcB b b i c h i h x b  wiac- 
COBB JierKO MOJKeTB CBeCTHCb KB nOBTOpenilO <J>H3HKH HH3Hieii 
cTyneHH. nooTOtay BuineynoMHHyTaa KOMHecia BUCKa3aaa noace- 
nanie, h t o ó u  npn npoxoacaeHin Kypca KOHu,eHTpiiaecKii h  h  3 h i  a a 
c T y n e H b  ero oÓHHMaaa He B c i  o T f l t . i u  <J>h 3 h k h , h o  annib 
nanSojrhe h o h h t h u h  ea aacTH.

OaeHb HHTepecHbi ycnOBia i h k o j i b h o h  paóoTu b b  P a m - 

ó y p r i .  HaeHB yaHanm aaro coBpTa npo<j>. fl-pB M .  B p i O T B  

CKa3anB m h P  caP^yiomee: „M a ^.OBppaeMB ^npeKTopaMB Ha- 
innxB niKOJiB, a oun—c b o h m b  yaHTeaaMB. H e o ó x o p ,H M O  
n p o H T n  o n p e f l in e H H H H  MHHHMyMB, a KaKB h m g h - 

k o — o t o  f l i j i o  y H H T e n a 1). E w y  n p e f l o c T a n n a e T c a  
n o J iH a a  c b  o 6 o s a  n p o x o f lH T b  n o f t p o G H i e  t o t b  

h o  f l p y r o f i  O T R i n i .
B b  cooTBpTCTBin co CKa3aHHUMB a m o t b  Haóaio^aTb b b  

TaM Sypri, h t o  o a h i i  h  t P  ace OT^Pau <J>h 3 h k h  pa3CMaTpnBaancb

’ )  B b  T ep M aH iH  r o B o p H T b  o t o m i ,  h t o ó h  s t o t ł  „ o 6 a 3 a T e n b H b iń  MHHHMyMb" 

e m e  noH H 3H Tb u  TaK H M b o 6 p a 3 O M -b  B b ia r p a T b  BpeM H  n n a  y m y S / i e H i a  n o 3 H a H ift  B b  

H aH Ć o jifee  Ba>K H bixb o 6 n a c T H x b  4>h 3 h k h .

4

nepexo.ua
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pa3JiHHHBiMH yaiiTenaMn coBepmeHHO paaanHHO, KaatABifi paarF» 
C00TB'feTCTB6HH0 AapOBaHiaMb HOT HaKJIOHHOCTHMb KJiaCCa *).

Tanaa Tonna 3 p in ia  n SyAeTb eflHHCTBeimo npaBHjibHon. 
Hame MnHncTepcTBO HapoflHaro IIpocBrhm eiiia eiu,e He 3aHano 
onpoAbneiinoii no3Hu,in no OTHOineHiro Kb Bonpooy o k o h u ,6 h t -  

ynnecKOMb n y p c i. KorAa aBTopb npeAnpnHHJib b a . 1 9 0 9  r o A y  

aHKeTy o cocToaHin npenoAaBania <j>n3HKH Bb namiiSA. cpeAHHX7> 
niKOJiaxb, t o  Bb noayaeHHbixb OTBiTaxb 3HaaHTenbHoe 6onb- 
h i h h c t b o  npenoflaBaTenen <}>h 3 h k h  BracKaaano noaceaaHia o BBe- 
AeHin KOHneHTpnaecKaro nypea 2).

2. IIpaKTiiaecKia .iiiiiaiin i io  (lniani:!; Bb cpe,T,Hen niKOjrfc.
Bcn-feflA, 3a CiBepHon ANiepnaoił h  AHraiefi, r n i  y»e  c a . 

AaBHHXb nopb Bb npenoflaBaHin <J>h 3 h k i i  ncxoAnan H3b npan- 
TiinecKnxrb 3aHHTin Bb aaSopaTopin h o t  Aaace HOKaiOHnTenbHO 
h m h  orpaHHHHBaJiHCb, BBeAOHie npaKTHnecKHXb 3aHHTiił napady 
c i  KaaccHbiMb AeMOHCTpan,ioHbbiMb npenoAaBaHieMb Hanaaocb 
b a . TepMaHin, ecjin He CHHTaTb OTAiabHbiXb nioHepoBb, o k o j io  

2 0  jtŁt a . TOMy Ha3aAb, y  Hacb Bb Poccin o k o a o  1 0  j r f ł T b  t o m y  

Ha3aAb.
KorAa Ha nepBOMb cb i3 A i npenoAaBaTeaeii $ h 3 h k h  Bb 

C.-TleTepSypr-fe, Bb anBapl, 1902 r., Sbiab noAHHTb Bonpocb 
o npaKTHH60KHXb 3aHHTiaxb Bb cpeAHen m noni, b c Ł npncyT- 
CTByromje npenoAaBaTean Se3b HCKaioneHia npH3HanH, h t o  

„ n p a K T H n e c K ia  s a H H T ia  n o  $ h 3 h k ś  h c t o a b k o  sce- 
a a T e j tb H H , h o  p im H T e n b H O  h  e o 6 x o A h  m  h “ .

Ob ’rhxb  nopb o t h  npaKTHaeoKia aaHaiia b b r a s h w  npn- 
M i p n o  B b  3 0 %  HaniHXb inKonb, npHTOMb no Soabinen nacTH 
o h h  He o 6 a 3 a T 6 J ib H b i h  nona BhinojiHHiOTCH Bb H e y n e S -  
h  o e b  p e m  a.

IIpaKTHHecKia 3anaTia no (Jni3HKi a o  cnxb nopb He h b - 

j ih i o t c h  T p e S o B a H ie M b  npaBHTenbCTBa; o h h  npeAOCTaBneHbr 
HHHujaTHBŚ AnpeKTopoBb h  npenoAaBaTcnen. B b cnay o t o t o  no 
CBoeMy xapaKTepy o h h  npeACTaBJiaiOTb Tania pa3.AHaia, h t o  

roBopHTb no 9TOMy npeAMeTy Sonie noApoÓHO m a i 3nicb He 
HMieMb BO3MO3KHOCTH.

' )  B b  CHJiy 9 T 0 r 0 ,  H a n p H M -b p b , B b  H3B-feCTH0Mb yHeĆHHK-fe <j)H3HKH T  P  H M- 

3  e  j i a  p a 3 J iH 4 H t,ie  O T nfenbi 4>h 3 h k h  n 3 n o x < e H b i o a e H b  H ep a B H O M ip H o : o a h h  n o n p o w e ,  

a p y r i e — n o r n y 6 » c e .

’ )  „ O  co B p eM eH H O M b  c o c T o a H ia  n p e n o n a B a H ia  cj)H3HKn B b  e p e f l H e - y n e 6 H b ix b  

3 a B e n e H ia x b  B b  P o c c i n “ . < J > n 3 n n e c K o e  O 6 o 3 p fe H ie ,  1 9 0 9  r .  N ?N ° 4  u  5 .
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B t > PepManiH b o o  Goaie h  Gonie npoKaa^biBaem ceGi To
pory yGijKAeme, h t o  nao^OTBopHoe npenojiaBaHie <J>h 3 h k h  b o 3 -  

M03KH0 TOHbKO Ha OCHOBi npaKTHHeCEHXT> 3aHflTiil, BblHOJIHHe- 
MbIXT> CaMUMH yHeHHKaMH.

B b  ocoGeHHOCTH b i .  nocni^H ie Tpn ro^a BCTyniian Ha h o - 

b h m  nyTb rawGyprH, BaBapia n Upyccia.
CHaaaJia yaeHHKH, —r ^ i  o t o  b o 3 m o j k h o , b c I ; ynemiKir, — 

/tOIISKHŁI O3HaKOMHTbCa CT> HBJieHiflMH IIOCpe/ICTBOMT) OHblTOBB, 
BbIHOnHHeMbIXT> HMU HHHHO. IIOTOMT. pe3yJIbTaThI HXT Ha6flI0fl,e- 
Hia noflBepraioTca oGpaGoTKi b t > Kaacci. rfl,eMOHCTpau,iH b t > 

K aacci orpaHiPiaBaroTca anuib TaKHMH onbiTaMH, nocTaHOBKa 
k o t o p m x i > ,n,aa yaeHHHecKHXT> paGom GbiJia 6 ł i canuiKOMT. 
caoJKHa h  Tpy/uia, iiau noTpeGoBaaa Ghl TaKHXT> npn6opoBT>, 
KOTopue HMiiOTca B'b KaGnHeTi j i i i h i b  b t > o a h o m t j  3K3eMuaapi. 
TaKOBbi, HanpHM'hpT>, iipnGopbi flaa t o ti h u x t > H3MipeniH.

Tas.iT>, r;i,i npuGopbi HMiiOTca b t > aocTaTOUHOMT. HHcai, 
yaeHHKH iipu BbinoaHeHiii H3BicTHOH sawann paGoTaiom KasK- 
A h h  O T flia b H O  („na Oflnirb (j^poHm"), b t > h p o t h b h o m h  cay- 
u a i  rpynnaMii n o  2 a e a o B i K a  h  anuib b t > KpaiiHeMB cay- 
n a i  n o  3 l e i O B l i t a .  Kaw^bin ynennicb seflerb b t > aepnoBOH 
TeTpa,a,H 3anncb i i  oGpaGaTbiBaeTB pe3yabTaThi k t > GaHSKanmeMy 
ypoKy b t > o o o G o ii  h i i c t o b o h  Te t  p a o ,  b t > KOTopon 
AoaacHH G u t b  BunoaHeiibi cxeMaTHaecKie aepTejKH ynoTpeGaae- 
MHXb npn paGorfi npHGopoBT, nxrb pacnonomeHie b t > jaHHOMb 
orihrri h , r a i  s t o  nyatHO, rpa^nun .

Iip u  onbiTax'b H 3 M ip H T e a b H a r o  s a p a K T e p a  pe- 
3yabTaTbi, noayaeiiHbie OTaiabHbiMH yaeńHKaMH h j i h  rpynna- 
MH, KOTOpbia BMHOaHHan OflHOH TO JKe H3MipeHie, HanpHM±pT>, 
y/liaiuibiii B ień oflHoro u Toro Hte itycKa jKeai3a, aaro-
■MHHia, CTeKaa n  t . g., conocTaBaaiOTca b t > <£opMi TaGanubi Ha 
CTinHOii aooKi; TaGanuy 3Ty yaeHiiKii CHHCbiBaiom h  noflBep- 
raroTT> coBMicTHon oGpaGoiKi.

T y m  KaatAMH yaeHHKB Bbiacnaem ceGi noHarie o 6 t> 

„o h i  i i 6 k  i  h  a 6 a  K) e h  i a “ h  npHxoaHm k t > t o h  BaJKiion m u -  

can, h t o  KaJK,n,oe OTaiabHoe Ha6aioji,eHie i i p e a  c t  a b  a  a e t  t> 

° o 6 o i i  jiH n ib  n p n 6 j in ) K e H ie  k t  h c t h h h o h  B e a n n H -  
H i. y \ e H H K b  B H flH T t, i t o  TOHHbie p e 3 y a b T a T b i  
S o c T H ra iO T c a  a  n h i  b  n y  t  e m  b  M H o ro aH caeH H b iX T >  h  

T m a T e a b H b ix 'b  H 3 M ip e H i i i  h  T aK H M b o 6 p a 3 o m  t . 

o h t > n a y n a e T c a  u, i  h  h  t  b  3 h  a t  e h  i  e  t o h h o h  p  a 6 o t  h !
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llo  xapaErrepy CBoeMy npaKTHHecKis 3aHHTia pacna^aroicH 
Ha 4 rana :

1) O6a3aTeatHBia paóoara Ba. yneÓHoe BpeMa.
2) 0ÓH3aTeabHEiH paSoTH b 'b  HeyaeÓHoe BpeMa.
3) Heo6a3aTeabHbia paSoTti Ba. HeyaeÓHoe BpeMa.
4) IIpaKTUHecKia 3aHai'ia, coeflniieHHbiH ca. pyraraMa. npo- 

H3B0AHTenbHbiMa. TpyAOMa..
IlepBbiH n JiyainiH BH^a. iipaKTHaecKaixa. paSoTa. npona- 

b o a h t c h , EaKb MirJ. npmujiocb BHjfeb, npaMO oGpa3u,OBO Ba. 
peaabHbix,b yHHJiHm,axa> ca. 9-JihTHHMa. EypcoMa. (Oberrealschule) 
Ilpyccin, PaMÓypra u EaBapin, a TanjKe Ba. HhEOTopraxa> peanb- 
Hmxa> rHMHa3iaxa> (Realgymnasien), nanpHMkpa., Ba. 3 ,0P0TeeH- 
CEofl Ba. BepnnHh n Apyraxa. mMHa3iaxa> SToro ra n a  Ba. TaM- 
Gyprh n MfOHxeHb. Brano ncraiiHMMu. HacjiajK^eHieMa. b h ^ t i . ,  

ca. EaEHMa. ycep,n,ieMa> paóoTa.au Monoflbie j i i o a h , u Kana. lyfeae- 
coo6pa3HO pyEOBOAHJin nxa> saHJHUHMH.

H e o 6 a 3 a T e j i b n r a a  3aHaTia a HaxoAH.ua> no npeHMyige- 
CTBy Ba. rHMHa3iaxn>, neMy npnuiinon aBnaeTca ThcHOTa noMh- 
m ,e H iH .  T a M a > , r a i  3a nocnhAnee BpeMa npeAnpnHaaai h o b b i h  

nocTpoHEH h j i k  3Ke nepec.TpoHEH, no Gonbineii Baera yaw 03a- 
ÓOTllJIHCb yCTpOMCTBOMa. COOTBhTCTBeHHMXa> o6niHpHBIX'b no- 
M’felU,eHiH.

I I p a E T H H e c K ia  3 a h a i i  a ca. n p o B e f l e H ie M t  
oA H O BpeM eH H O  E y p c a  p y n n o r o  T p y f la  a BHAhna. Ba. 
peMecneHHbixa, mBonaxa> Ba. MiOHxeHh, Ba. ocoSennocra Ba. Be- 
jiHKOJiinHO oóopyAOBaHHon Prankschule; naEa. Miih nepeAaBajin, 
3anaTia o t o p o  poAa BeAyTca Tanace Ba. OAHOMa. peaabHOMa. 
yHHJiHini (Oberrealschule) Ba. JlroABnrcra^eHh Ha PeiiHh. Bna- 
roAapa ocoSraMa. oScTOHTejibCTBaMa., Ba. Kreis-Oberrealschule Ba. 
A yrcSyprh, Ba. pacnopaaceHie npenoAnBaTeneh ecTecTBeHHMxa> 
Haysa. npeAOCTaBJieHO 11 KOMHaTa. n 2 ^ > H 3 H n e c K H x a . n a - 
6 h  h  e t  a: OAHHa. a ^ h  Hn3ineii cTynemi i i  Apyroii AJm Bucineii.

IIopa3HTe.iibno, b t o  b  a. C a n c o n i  n  npaETnnecEia 3aHaaia 
o $ $ H n ia J ib H O  BBeAeHM nnnib Ba. 1909— 10 roAy, h o  Ba. Hh- 
EOTopraxa> inKonaxa> Ba. pa3JiHUHraxa> ropoAaxa> a ra  saHaria 
órajiH BBeAeHM yace nhcKOJibKO .akra. TOMy HasaAi", n nonraTEH
conpoBOłEAanncb xopomnMH pe3yjibTaTaMii.

t1 t o  EacaeTCH o p r a m t a e c K o n  c b  a 3 n  MeiKAy n p asra -
necEHMii 3aHBTiaMH no <J>H3HKh n KjiaccHMMa. npenoAaBaHieMa.,

pa%c3%b3oTa.au
HaxoAH.ua
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t o  b 'b  o t o m t . OTHomeHin b t > TepMaHin ein,e He HaSniosaeTea 
HaKoii j i h 6 o  coraacoBaHHocTH. Ooin,cpac[ipocTpanenni,iMrb HBJiaeTCH 
CTpeMJieHie He „npH coeA H H jiT t"  n p aK T H n ecK ia  3a- 
H STia k 'b o 6 u  h h  o m  y K y p cy  <{>H3HKJ0, h o  KJiacTb 
iixi> b t > ocHOBy ea  n p e n o a a B a H ia .

Oaeiib ua3HflaTeabHhi Sbinn n>'ia wena caoBa 3aBisbiBa£OiH,aro 
MiOHxeHCKHMH ropoACKHMH yHnjiHiH,aMH (Stadtschulrat), fl-pa T e- 
o p r a  K epm eH iu T eiiH ep a , KOTopua b t > coTpysuHnecTBi c t i 

iipof^eceopoMT) K o p ao M b  T. $HmepoMT> Bb TeieHie no- 
cjrfe,n.HHXrb Tpex'b j i ś t T) soBenb npeno^aBaHie <{)H3h k i i  Bb 6a- 
isapcKHXT> peMeoneHHbix'b h  peaabHwxb yHiiaHin,axb (rana Ober- 
realsohule) 3,0 b m c o k o h  CTeneHH npou,BiTaHia. O h t > CKa3anb Miii 
no 9TOMy noBOfly caisyiomee: H e c y m e c n iy e T i)  K a n o ro  
jinfio  e^HHCTBeHHO n p a  b h  ji b H ar o M eTO ja n p e n o -  
j a B a n i a  <J>h 3 h k h  b 'b  ocofieHHOCTn T e n e p n , n o r ^ a  
H u p aC aT H B aioT ca  h  o b  bi e 11 p i e m  u  n p e n o fla B a H ia ; 
n y cT b  naat h  n y a h  t g  j i b  n o n p o S y e T b  cn p aB H T b ca  
co CBoeii 3 a s a a e i i  i ia n n y iu n iM i)  o S paaoM b, c n e p -  
Ba x o t h  6 h  3,aate u I s h o h  u e y / i a n . .  U y ie M b  BaanM- 
h  a r o o 6 a t  Ha m  h  i  h  i li c a m  b c o 6 o ii co 3 flacT o u  n p a -  
BHJibHhin weTOflT), k  o t o  p u  ii S y s ę T b  c n m a T Ł c a , 
Kani) Cb MtCTHHMH yCJIOBisMH, T a Ii b II HHflHBH- 
Ay a ji b  h  u  m  n c k j i o h h o c t h m h  y m iT e n e n  h  y n e h  n- 
K O B b.

TyTT> b o  BTopoii pa3T> a ycammaab o t t > ,n,ajibHOBHfl,Haro 
3HaT0Ka cpe;i,Heii iu k o j i e j  npoTecTb npoTHBb „inaSaoHa".

B t > aTOMb ocBimeiiin cnhsycTb pa3CMarrpnBaTb Tatone 
HBB-hcTHyio KHiiry P a n a  o npaKTHnecKHXb 3aHHTiaxb no <j)H- 
3 h k 1i . B t > k h h f Ł  3 t o h  yKa3aH0, KaKb m  oatHO npoBOAHTb npaK- 
THHeoKia 3aHHi’ia. To, k t o  Taiib cnh/jyeTb aHraiiicKHMb oSpa3- 
Hawb, s ia y  He BpeflHTb, h o  t P m t . He w enie h o b o g  H3sanie ero 
k h h t h  SyseTb, HaBipno, Sonie upncnocoSneHo k t > ycaoBiaMb 
HiMen,Koii i h k o j i h .

OTpa^HHMT) (JłaKTOMb HaflO CHHTaTb UpH3HaHie SaBapCKHMT. 
WHHHCTpOMb H0JIb3bI npaKTHHeCKHXb 3aiiaTiii; MHHHCTpb 06 i- 
m,ajrb aaHSTary, Bb iiOHi 1910 rosa , HO3aSoTHTbca o BBeseHin 
oSa3aTeabHbix'b npaKTHnecKHXb aaunTiii 110 <}>ii3nrii Bb niw na- 
3iaxb.
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3. Oóopy/ioitaiiie y<ieHii'iecKHXi> aaóopaTopift.
K t o  ■'iiiTajit ynoMHHyryio KHiiry T a h  a ') o iipaKTnaecKHXi> 

3aHaTiaxT. no <J>H3HKh b t > cpeaHen niKoah, t o t t > 6y;ieTrr> nopa- 
3K6HT., yBH^aB'b Ubi T'hcHbIX'b KOMHaTH, KOTOpwa RO HaCTOaiB,a- 
ro  BpoMeHH t o j i b k o  n 6 u j i h  b t , ero pacnopasKeHiii, n  r ^ i  t 'Is m t > 

h o  Menie ynopHO paSoTaan. C'b a h ra  1910 rofla y npo^eccopa 
T a  Ha HMieaca yace 6 KOMHart, ySopHaa u  2 6aaaoHa. U t o  

peaabHbia yananHia (aeBaTHKaaccHbia) b t > OTHOineHin epeacTBT. h  

oSopy^OBaHia c t o h t t , Bbiine Behxrb apyrnx'b i h k o h T), cah,nyeT'b 
H3T> oaMaro cymecTBa fliaa . H anSoaie coBepraeHHO oóopyao- 
BaHHMMn iioKasaancb Mirt, aaSopaTopHbja noM im enia b t > i h k o -  

aaxa> r a M 6 y p r c K H s t ;  caMyio pocKoniHyio xnMnaecKya> aa- 
SopaTopiio s  BHftini. b t > K l i n g ę r - O b e r r e a l s c h u l e  b o  

®paHK<J)ypTi Ha ManHh; Kann Miii; nepe^anaan,—s t o  ,T,ap'f> 
(j>paHK(JjypTCKHxrb rpaatflaHn.

Ba. ocoóeHHOCTH noHpaBHaacb m h I ; MaciepcKaa p e a  a b -  
H a r o  y h h j i a i ą a  a u f  d e r  U h l e  n h o r s t  b t > PaMÓyprb, rjrk 
npeKpacHbiil TOKapHHH craHOicb, BepcTaKT. h  SoraTHH naSopa. h h -  

cTpyMeHTOBT> KaKrb 6 m  ca«H HaTanKHBaK>T'b yaHiena Ha H3roTOB- 
aeHie npiióopoB'b. 3  u h  c b, k  a k  a. n b o  M H o r n x rb ^ p y rn x T >  
iH K O Jiasij r e p M a n i i i ,  n 3 r  o t  o  b  a  a e  t  o a  S o j ib i u a a  
a a o T i ,  n p n O o p o B a .,  H e o 6 x o fl,H M b ix rb a a  a n p a K T n a e  
CK nx'b 3 a i i a Ti ii, S n a r o f l a p a  a e w y  n iK o a b H b ia  Ma- 
C T e p c K ia  S b iC T p o  O K yna iO T ca; CBepxa> Toro, OHh Aaarrb 
BO3MO5KHOCTb npenonaBaTeaaMa. ecTecTBOBhahHia H3roTOBaaTb 
HOBbie npnóopbi, noHHHHTb h j i h , ecJin Heo6xosHMO, nepecTpan- 
BaTb yace HMiioipiecH npuSopid.

MeHhe óoraTO oScTaBaeiibi p e a a b H b ta  rH M H a 3 in  a  
HanSonie cKyflHo m  m h  a 3 i h  u (niecTHKaaccbia) p e a a  i . h  w a 
yH H jiH iĘ a; 3^,hcb ancao ypoKOBT. (J)H3i i k h  (8 aacoBT> b t > ne/iim oi 
MeHbHie, ahMb y l ih c t . (9 aacoBT., a no h o b o h  nporpaMMh 10 aa- 
c o b t j  b t > He^inio). Ho Maaoe ancao npaafl.HHKOBT. n ne croab 
npofloałKHTenbHbia BaKanin coBepineHHO noicpuBaiOTT. ;rry pa3- 
HHgy.

Mbi He SyaeMb aahcb pa3CMaTpHBaTb ac e h  c  k  i a ruM - 
H a 3 i H, H3T> KOTOpHX'b H H03HaK0MHHCH CT> 7-10, TaKb KaK"b HXT> 
nporpaMMbi coBepineHHO 0'ranaaiOTca o t t > HamnxT>; TaMT> yae- 
Hnąti KOHaaiOTT. rnMHa3iio b t > 16 a im ,  a y  naoT.—b t > 18 a i r a :

’) C m. „4>h3. O6o3p.“ , 1909 r., c t p . 119.
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h o  b t . óaitżKairiueMT, BpeMeHH b t , TepMaHia 6yAeT'j> npoBe^ena 
pe$opMa HceHCKoa cpe^Heii mKOJm.

T o p o ^ c K  i  a y h  h  j i i i  ih , a fBiirgerschulen)b o  (Dpamf^yp-rk 
Ha MaHHk H BT> MK>HXeHk HaXOABTCH, KaKT. MHi npHlffllOCh 
BHA^Tb, BT. HOBbIXT> HI Ii 0.711,111,1X1, 3A& 11111X1, H IIwklOTT, OÓlIIHp-
h h j i  nOMiiąeHia. IIpaKTiriecKia 3aHHTia, cooTBkTCTBya 3aAank 
0TAknbHbixT> KJiaccoBT. h  BO3pacTy yHaiu,Hxca, S h j i h , HecMOTpa 
Ha c b o h  npooToii xapaKTepT>, ape3BbiHaHHO u,kaecoo6pa3Hbi, b t . 

OCOÓeHHOCTH b l  p e M e c j i e i iH H S t  u T o p r o B u x i>  Myac- 
CKHXT, HIKOaaX'b BT> MlOHXeH'Ii.

Ocoobiii HHTepecT) ape^CTaBnao nockm,eHie m> MiOHxeHk 
P r  a n k  s c li u 1 e. Illicony OTy, co3Aanie A-pa T e  o p r ą  K e p -  
n ie h  n iT e li u e p a, cakAyeTT. peKOMeHAOBaTi, b c ś m t . HHTepecyio- 
igHMca BonpocaMH o6pa3OBaHia. 3Akcb peMecaeHHue yaeuHKH 
h  noAMacTepba oóyaaiOTca BckMT. peMecaaMT., Heo6xoAHMi,iMT. 
Aaa H3SpaiiH0H h m d  npoijiecciH. OaeHb xopomie pe3yjibTaTbi 
Aaaa npaKTHKa iipHBneaeiiia k t . OKsaMeHaMT. n p e j,C T a B H T e -  
a e f i  o T a  p e ii e c ji e h  h h  k  o b  r ,  c t . cyiKAeiiiiiMH KOTopbixT> 
BecbMa h  BecbMa ciH ianucb. T h k h m t . nyTeMT. 3/rbcb ycTaHOBH- 
•Aacb TkcHaa c b h 3 b  xie>i;Ay i h k o h o h  h  peMecnowT,. O a h h t . h o t . 

noAOÓni,ixT, peMecjr6HHHR0Brb-aKCiiepT0Brb CKa3aaa> Mirh c t . rop- 
AocTbio: „9  Ta n u c o n a  —H a m a  n iK O Jia4!

y c r p o i i c T B O  yHeHHHecKHXT> a  a 6 o p  a t  o p i fi, b t . 

3aBHCHMOCTH OTT, UajlIlTHOCTH CpeACTBT,, BeCbMa HeOAHHaKOBO. 
CTOJibi, h o  Goabmeii nacTH, pa3CHHTaHM Ha HeTbipexT> yTenii- 
KOBT. (‘200X100 H J H  1 2 0  CM.); BT. HkKOTOpbIXT> HIKOJiaXT> OHH 
HAyTT. b a o j i f ,  c t I i h t , .  T a M T > , I'a 1. k t , cTonaMT. npoBeAeHbi ra30- 
Bbia h  BOAonpoBOAHHfl TpySbi o h  ycTpoeHu urrencena A-'in 
TOKa, o h h  c t o h t t . ,  pa3yMkeTCfl, Ha onpeAkaeHHOMT. MkcTk.

J^eineBJie o 5 x o x h t c h  cakAyroigaro po Aa oóopyAOBaHie: b b  

aaSopaTopin ycTaHaBaiiBaeTca Jininb HkcKonbKO BOAonpoBOA- 
h u x b  KpaHOBT. u paKOBHHB ( o t b  4 AO 8), a Aaake c t > noTOJiKa 
b b  Asa paAa cnycKaiOTCH ra3OBbiH TpySbi, o t b  k o t o p ł i x b  yace 
KB ropf.HKaMT. HAyTT. AflHHHhlH TOJICTOCTkHHŁJH KayHyKOBbIH 
TpyÓKH; npoBOAa flna TOKa pacnoaoHceHbi Tarone h h a b  CTOJiaMH. 
BaaroAapa OTOwy, MaccHBHbie c t o j ih i  m o h c h o  nepecTaBJiHTb h , iyda 
o t o  Heo6xoAHMO, HOJiyaaTb a -a n i i i i i ,i i i  c t o j i t  A n a  a s m o h - 

O T pau ,iH , h t o  oneHb yAOÓHO, HanpHMkpB, npn ouuTaxB no 
OUTHKk.
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C m o t p h  no 'incny paSoTaK>iu,HXB „Ha o a h h b  4)P0HT'Ł“ 
ynemiKOBB, npnSopoBB, cnyjKain,HXB nna npaKTHnecKHXB 3aHH- 
Hia, HMieTca no 8 —12 3K3eMnnapoBB jyin KaatflOH 3an,anH: 
b ś c j m , pa3HOBiiCKH, ranbBaHocKonbi (piąte b o j i b t -  h  aMnep- 
MeTpbi) n t . ji;., npnaeM t Ha B H 3 in e n  C T yneH H  iionB3yK>TCH 
ocoóeHHO n p o c T H H H  (no Sonbineli nacrn  caMOflinbHbiMH) 
npnSopaMH; npyatHHHBie Bicni, HanpuMipB, H3roTOBnnioTCH H3B 
oco6eHHBixi. npoBOJiOHHBtxrB cnnpaneii (Hosentrager-Draht-Spi- 
ralen) u  t . n.

UpuMnname. IIpH6opBi,BOo6iHe roBopn, BuSnpaioTCH c b  Sonn- 
inoio oS^yMaHHOCTBio. TiMB Sonie nopaanno MeHH, h t o , 3a 
HCKnionenieMB PaMSypra, b b  SonbinHHCTBi BH^iHHBixB m ho io  
IHKOHB nOJIB3OBaJIHCB BicaMH, HJieHH KOTOpbIXB HMinH TaKyK) 
$OpMy, HTO H ejIb3H  S b I J I O  nOJIB3O BaTBCH p eH T e p a M H . 
Meacgy i i  m b  p e f i T e p a  BHflHH H 3 f fa n n . 4 - x 'b  peiiTepoBB 
AOCTaTOHtio, h t o S b i nonyHHTB Bci no,n;pa3,n,ineHiH o t b  0,01 no 
111,1. CBepxrb Toro, SniCTpie h  nerne BbiBipiiTb neTbipe peii- 
Tepa, t Ji m b  HaSopn. pa3HOBicoKB, b b  ocoSeHHocra negnrpaM- 
MOBb h  caHTHrpaMMOBn.. ^ p y r in  6onBiniH pa3H0BicKH (100 rp ., 
200 rp ., 500 rp.), TpeSyiouijHCH npn B3BimnBaHin, b h ^ h b i  x o -  

pomo yace caMH no ceSi.
Ha 3Ty TSMy MHi npHXO«HJiocB Heo/i,HOKpaTKO cnopnTb, h o  

t o h b k o  flBoe H3T> npenonaBaTeneił <j)H3HKH Bnojmi co m h o S  c o -  

rnacHjiHCB; f p n M 3 e j iB  b b  P a n S y p ri u npo<()eccopB K a p n B  
T .  O n m e p T )  b b  MiOHxeH'i.

Bo MHornx'b uiKonaxB He OKa3anocb TaKHte xopoinaro 
BHTCTOHOBa MOCTHKa i i  p e o c t  a t  a, Ha KOTopoMn> yne- 
HHKaMrB Sinno o b i cpa3y b h j h o , KaKB BitmonaiOTCH conpomBne- 
niff. Pacnpe/rijiHTejiBHBin 3 ,o c k h  f lia  c h h b h b i x b  t o k o b b  S b i j ih  

xoponiH; npn ynoScTBi b b  oSpamenin c b  h h m h , OHi b b  ro-ace 
BpeMH S b i j i h  BnonHi noHHTHbi nna yneHHKOBB no CBoeMy 
yCTpOHOTBy.

Bbinaioiniecji npe^cTaBHTeJin HOBaro HanpaBJieHisi eniiHO- 
raacHO yKa3biBann Mni Ha atenaTenbHOCTB raitoro pacnpenine- 
H1H paÓOTBI, npH KOTOpOMB BO BpeMH npaKTHHeCKHXB 3aHHTIH 
H a o f lH o r o  n p e n o ^ a B a T e j i H  n p i i x o n i i n o c b S B i  3a- 
p a 3 B  He S o n i e  10 — 12 yneH H K O B B , noTOMy hto  c b -  
Sonbinn m b  nncnowB eMy, k h k b  cninyeTB, yate Henn3H cnpa
B H T B C H .
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Ba. MHorojno,HHBix'i> KJiaccaxH> yHaipieca paa/rfwiaiOTCH Ha 
2 h u i i  H a  3  rpy n n u ; o/uia H3H> h h x h > BbinonHaeTa. npaKTBHecKia 
3aHHTia h o  <J>H3HKij, flpyraa no xnMin r a n  no Sionorin. 3aTiMa> 
rpynnŁi m -Łh h i o t c h  MicTaMH. PaSoTa npeno^aBaTenen ecTecT- 
b o h h h t x 'b  nayua. B t HeManoH Mlipl; oSnemaeTca rfssrB, h t o  h m t . 

Moryaa. 0Ka3MBaTb noMoint K a H ^ E fla T H  Ha y o r e j i b -  
C K ia  flOJiatHOCTH ( L e h r a m t s k a n d i d a t e n ;  b h > Ober
realschule Krb TOMy ace ó li Baera. He M enie ,HByxH> npeno^aBaTe- 
.aeił <J>h 3 h k h  ’ ) .

4. Boiipoc/i. oót, ynefimiKli.
EaatAOMy npenoffaBaTenio $ H 3 h k h  y  naca, npHXOflHTCa c h h -  

Taibca ca. cjiinyioiujiMa. HeSjiaronpiaTHbiMH, o6cTOHTenbCTBOMa.: 
n p  h  6 o p a  h  o n  bi t  m, o n H c a H H b ie B a .x a H H O M a .y H e 6 -  
H H k I ,  HaCTO,—BH> OCOSeHHOCTH T a M b jT ^ i  sb jIO  Ka- 
c a e T c a n p H Ó o p o B a .  HOBbixa, t e h o b ł , c o B e p rae H H O  
H 6 C O B II a X a IO T a, C H> T i  M H., HTO MO JK HO H X O T ilIO C b - 
6bi n o K a 3 a T b  yneH H K aA iH .. 9 t o  oócTOHTenbCTBO ocoSeHHO 
HeóaaronpiaTHO xaera. ce6a nyBCTBOBaTb npn rociioxcTByiom,eMa> 
y  naca, fle iiO H C T paT H B H O M a. n p  e n o  aB a H  i  h . TyTa. 
npeflCTaBnaiOTca XBa Bbixoxa.-

jI h S o  npn npiobpbTeHiii HOBbixH> iipnoopoBb naxo t o h h o  

3,ep3KaTbca yneÓHHKa (Kann, o t o  oneHb nacTO ^hnaerca y Haca. 
B'b npOBHHH,iH); JIHÓO, nOCKOJIbKO B03M0JKH0, CHHTaTbCH CH> yCO- 
BepuieHCTBOBaHiaMH h  npn o t o m h . TOJibKo yKa3biBaTb Ha oTCTyn- 
JieHia OT'b ynedHHKa.

Ba. nepBOMa. c jiynai yneHHKy h  yHHTenio y^oSnie, h o  

ycoBepmeHCTBOBaHiio x in a  o t h m h . CTaBHTca 6ojn>maa noM ixa, h  

npn  nepBoii ate 3aM in i o c h o t o  yneÓHHKa ĄpyruMH. „ripeiiMy- 
ipecTBO44 0Ka3biBaa0Tca npn3paHHbiMa.: TyTa, cpa3y p a ^ b  n p n -  
f io p o n i .  f l i n a e T c a  y c T a p l n u M i . ,

Bo BTopoMa. cnynai yneHHKH ^ o j u r h ł i cai,n,HTb 3a npeuo- 
AaBanieMH. Sonie BHHMaTe.HbHO h  flinaTb b h > o c o S o h  TeTpaflH 
Ha6pocKH HOBbixa> annapaTOBH. h  o h u t o b t . c h . h h m h ; T e T p a f lb  
a T y isp e M H  o t a. B p e M e H H flo n a te H a . n p o c u a T p i B a i b  
y H H T e J1 b.

’ ) Mhcjio HeatnbHbiKT. ypuKOBt 4>h3hkh b e  Oberrealschule: b e  npycciH 
12— 14, b e  EaBapiH 13—15, b e  raMÓyprfe 16— 17.
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OnacHOCTb npenoAaBaHia no maGaoHy m o s h o  npeflOTupa- 
t h t b  t o j i b k o  npn caliAOBaHin BTopoMy Me-rofly, Tairb nam> 
s a ^ c o  BbiSopa H'l>Tb.

B b PepMaHin a BHjrfcjib pa3anaHbia pyKOBOACTBa. MHorie 
A'feabHbie upenoAaBaTejin <J)H3h k h  Bb pasroB opi co m h o h  eAHHO- 
raacHO Bi.ioKa3hiBanncb Bb TOMb c m ł i c h !?, h t o  yaeGunKb a o h -  

ateHb cnyjKHTb t o h b k o  aaa  noBTopeida; K b He My c j r h f ly e T b  
o 6 p a m a t  b c a j i h d i b  t o  r  j; a, k  o r  j a  t  o T b n a n  j p y  r o  fi 
o t  a  £  a  b  h  a a  o n o B T o p n T b .

^ p y rie  npnGaBaaan Kb aiOMy: 6 u  a o - 5 u  x o p o ino, 
e c a  n -6 bi k  a tk a  m  ii o t  a  fi a  b  $  h  3 h k  u  c o c T a B a a a b  
O T A iJ ib H tif i  B b in y c K b ; T o r A a y a e H H K ii  H e M o r a n -  
6 h  n h  t  a t  b  y a e G H U K a  n p e hc a  e b  p e m  e h  h  o .

Oaenb H3B.i;cTHi,ie npenoAaBaTeaii <J>h 3H K H  BbJCKa3biBaancb 
ein,e TaKb: y n e G n H K b —a  li a o b  t  o p o c t  e n e h  h  o e; r  a a b - 

H oe-ate—o t o  T eT paA H  A a a  s a n n  c e li  n o  i f o i i K i ,  t . e. 
oópaóoTKa 3anncen, KacaK>mnxca npaKTnaecKHXb 3aHHTiii; n x b  
n y a tH O  t u j  a Te a b  h o  b  e c t  h  h  A o 6 p o c o B rhcTH O  n c- 
n o a b 3 O B a T b . Bb OTOMb t o  h  cocTOHTb AOMauinaa paóoTa 
yaennKOBb. E can yaeHHKb niKoabi He nocPipanb, t o  OHb 
AoasKenb npeacA ®  B c e r o  n o n o a n i i T L  c b o i i  n p o ó l i . i n  
Ha n p a K T H 'ie c K H X b  3 a H a i i a x b ,  a A-aa OToro eMy 
yneÓHHKb He Hyateub. BaraaAb OTOTb h k a o  Jipn3naTb 6e3ycaoB- 
h o  npaBHHbHbiMb TaMb, t a P  BBeAeHbi o6a3aTeabHUH npaKTH- 
necKia 3aHHTia.

Tenepb, KorAa HOBoe HanpaBneme nycTiiao Bb Pepinami! 
rajG onie Kopmi n HaxoAHTb Bce Gonninee n 6oabinee pacnpo- 
CTpaHeHie n y Hacb Bb Poecin, calsAyeTb OHCHAaTb, h t o  Cb Te- 
nenieMb BpeMeHH noaBHTca HanHoaHHtie Bb OTOMb Ayx& yaeG- 
h h k h , TO-ecTb Tania KHiira, i’A'Ł 6yAyTb npiiHHTŁi Bb pa3caeTb 
h  iipaKTHaeoKia 3anaTia. Pa3yM'beTca, noaBaeHie TaKnxb pyKO- 
BOACTBb BO3MO3KHO annib nocali AOCTaroaHaro ancaa ontrroBb 
Bb o t o h  oóaacTH.

B t o  KacaeTca npaKTnnecKnxrb 3aHHTin Bb c b h 3 h  cb b o h -  

poooMb o6b HXb opraHunecKOMb coeAHHeHin cb KaaccHUMb 
npenoAaBaHieMb, t o  TyTb Bb HacToaipee BpeMH c.nl;Aye'ib pa3- 
an a a ib  Tpn raaBHbixb Teaema, KOTopua a MOrb Gu nasBaTb: 
iHKOJiofi ó e p a H H C K o fi, n iK o a o n  r a M Ó y p r c K o i i  m  

m k  o a  o ii m  io h  x e h  c k  o ii. M h I; s a Ł c b  HeBoabHO o h h t b  npnno-
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MHHaeTca npHBe^eHHoe BHine 3aM'haaHie ^-pa T e o p r a  K e p -  
m e H B iT e iłH e p a  o t o m t >, h t o  e;tH H CTB eH H O  B i p H a r o  
m e t o f la  He c y m ,e c T B y e  r t .

IIoaTOMy h  aflich TaKffie h ś t b  n i c i ą  H H K aitH M t 
in a ó n o H a M T i.

M a i ooTaeTCH ynasaTb ein,e Ha OflHO Ha6mo,neHie, caiaaHHoe 
MHOfi BO (f)paHK<{>ypTCKHXB HIKOJiaXrB. MeHH n0pa3HJIH OTB&TBT 
yaeuHKOBB, KOTopue b b  c m u c j t Ł  t o h h o c t i i  onpeA-fcneHiH n  naaB- 
h o c t h  pisań S ł i j i i i ocoSeHHO xoponiH. Ha Moe 3aM'h'iauie no 
3T0My HOBOfly flHpeKTOpB HIKOHbl OTBlłTHJIB Mlii TaKB: „HailB 
npHXO^HJIOCb MHOrO SopOTbCH CB pa3JlHHHhJMH yffiaCHHMH flia- 
JieKTaMH, H MŁI yffiG JjaBHO 3aÓOTHJIHCb O TOMB, HTOÓbl yaeHHKH 
O T B in a n H  c b  MaabixB ji^ t b  3aK 0H H eH H U M H  n p e ^ s o -  
ffi e H i H M H, KOTOphlH npH TOMB ^OHffiHbl SblTb BHOJIh I j npaBHHb- 
HO HOCTpOeHbl‘ł.

B b  saiunoneHie a ne Mory He noSaaro^apnTb o t b  Bcero 
cep/ma ^npeKTopoBB i h k o h b  h  npeno,n,aBaTeneH <J>h 3 h k h  3a t o , 

h t o  o h h  b b  HeyaeSiioe Bpewa npe^ocTaBnan MU'b B03MOffiHOCTb 
HOciTHTb HXB Ha AOMy H HO/ipoSHO BB Gech/I/K paSCMOTpllTb t Ł  

Bonpocbi, KOTopue i in i  Ka3aancb BaatHHMH. IIpiaTHbie aacti, 
npoBe^,eHHbie c b  h h m h , h  BbiHeceHHoe m h o h  H3B 6ecrhp,u CTpeM- 
aeHie k b  flaabHtHHjeH paSoT-fe HaBcer^a ocTaHyTca f l o  m o h h  

cBlmibiMB BOcnoMi!HanieuB Moeii h c h s h h .

Ocoóyio óaaroflapHOCTb a ^oaffienB Bbipa3HTb a^yfccb npo- 
<j>eccopy MioHxeHCKaro nonnTexBHKyMa K a p s y  T .  C D u n i e p y ,  

pacKpuBHieMy npe/jo m h o h  Anepn CBoero rocTenpiHMHaro flOMa 
Ha Bce BpeMH Moero npeÓŁiBaHia b b  MiOHxeH± h  .naBiueMy m h 4  

B03M0ffiH0CTb H03HaK0MHTbCH CB pa^OMB HHTepeCHbIXB HIO^eH.

C.-rieTep6yprb.
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C a p i ,  B u n ta M a  P a w c e a  n  P .  B . T p e a .

CaMHH HafleacHŁiii cnocoSa. ycTaHOBneHia aTOMHaro Bica 
ra3Oo6pa3Haro yneMcHra 3aKnioHaeTca Ba. onpe^ineH in ero h h o t -  

h o c t h . B i. c n y a a i o^KoaTOMHOCTH aneMeHTa, Kasa. s t o  HMieaa. 
MicTO AJia ra3OBa> cepin aproHa, y^BoeHHaa nnoTHOCTb ^aeTa. 
OftHOBpeMeHHO KaKa. aTOMHBIH, TMit n  MoneKynapHhiH Bica..

M ł i 3a^anncB n,inbio onpe^iniiTb nonosEenie OMaHapin 
pap,ia Ba. nepio^HnecKOH Taonnni aneMeHTOBa., aacTb KOTopożi 
Ann 6onbmefi Harna^HOCTH m b i  3,n,icb BOcnpoH3BO,nHMa. Ba. oco- 
6 o h  TaSnEpi. Ba. Heir pa3HOcra MejEjiy cocijiHiiMH aTOMHbiMH 
BicaMH o6o3HaaeHbi 'iucnaMH Ba. CKo6Kaxa>.

9MaHan,ia pa /iia  npe^craBnaeTa., Se3a> coMHiHia, Hejrfea- 
TeabHbiH ra3a>; OHa catnsKaeTca, KaKa. m l i noKa3ann, P . Tpen h  

a, Ba. 6e3n,BiTHyio SKHftKOCTb; OHa He jrfeacTByeTa. h e  Ha ane- 
weHTapHbia, h h  Ha c h O/Kh i e b  T ina; ea eneKTpa., Kasa, noKa3ana> 
r .  YaTCOHa., noxoaia. Ha eneKTpa. ra3OBa> aproHOBOH cepin. Ta- 
KHMa. o6pa3OMa>, .una ycTaHOBneHia ea MicTa Bb nepio^nnecKOH 
cHCTejat ocTaeaca nniub H3MipnTb ea nnoTHOCTb.

Ebiao c/rfeaaHO nicKonbKO nontiTOKa. ca. u,inbio onpe^ i- 
HHTb ary  nocTOHHHyio iipu h o m o i h ,h  cKopocTH p,H<Jx|>y3iH; h o  

o t o t t . MfiTO^a. ^.ana. Mano exoflain,ieca pe3ynbTaTbi. Jlynm aro 
pe3ynbTaTa m o h c h o  Siano OHCH âTb OTa. nocni,n,HHro onHTa 
,II,e6bepHa, ocHOBanHaro na cpaBHeHin CKopocTH HCTeaeHia pa3- 
nHHHbixa. rasoBa. iepe3a. Manoe OTBepcaie. Ho /{eCbepHa. orpa- 
HHHHBaeTca t o h b k o  cni^yiomiiMa. yica3aHieMa>: „/{na Moneicy- 
napHaro Bica OMaHanin m u  m o^H M a. ancno 6nH3KOe 220, irpn- 
aeMa, OT^inbHbiH Haniu onpe.n.ineHia pa3HHTca Mencjiy coSoio 
na 2®/o h j i h  3 ° / o“ .

n o c n i  ,n,ByxniTHHxn> noniiTOKa. HaMa. yąanocb nocTpoHTb 
Bicza H3a> cnnaBneHHaro KpeMHe3eMa, nyBCTBHTenbHOCTb k o t o - 

piaxa> iipeiiŁiuiaeTa. nonyMHnnioHHyio ^onio MiinnarpaMMa. 
Hxa. npH3Ma HMieTa. ,n,nHHy Ba. nonMirnniiMCTpa h  h o k o h t c h  Ha 
nnoni,a,n,Ki H3a> ropHaro xpycTana. 9 t h  Bicia noMim,aiOTca Ba. 
aacTHHHoi nycTOTi; ona. H3MiHeHŻa /lacnenia Manaa aMnynbica 
H3a» KpeMHe3eMa, saKmoaaiOLnaa HCBicTiioe KoniraecTBO BO3,n,yxa. 
HSMinaeTa. g b o h  Bica>, BcnincTBie BbiTicHeHia OEpyHcaioin,aro
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B03ffyxa. B b  t o  npeMa, KaKB m h  Gb u i h  3aHHTbi iipHroTOBneHieMB 
3TEXB BicOBB. I 1. C t e Gb , MOE ÓHBIIliil EOCHHTaHHHKB, COOG- 
m m it HaMi, h t o  o h i . paGoianB Ha^B i i  m b  ace BonpocoMB, h  

jiio6e3HO npeffOOTaBHBi. b b  Hanie pacnopałKeHie oiracaHie c b o h x b  

npHcnoco6neHifi, KOTopiJMii m u  oTiacTH u BoenonB3OBanHCB.
Upii noMomyi 9 t h x b  BicoBB HaMt y^anocB cjiijiaTB h h t b  

onpe^ineH ia i m o t h o c t h  sMaHaujn. OóBeMB, k o t o p b i m b  m b i  

pacnon aram i, HEKOrffa ae npeBOcxoflHjiB 0,1 m m 3. BBinncneHia 
HamH OCHOBaHBI Ha p,o6BITBIX'B y3K6 HaMII paHHBIXB, HTO KOJIH- 
HecTBO 3MaHaii,iH b b  pa^ioaKTHBHOMi. paBHOBicin H3B 1 rp . 
paji,ia paBHO 0,601 m m 3. PyTep^opflB h  ^eSBepHB nonyHHmi 
npE6aH3HienBHO TO-ace h e c h o .

M b i  BBean 3MaHaujio b b  Ma.iyio Kanwaiapnyio ipyGny, k o -  

Topyio 3anaaan e  B 3 b 4 c e j i e ; OTJiOMaBB k o h h e k b  TpyGKE, m b i  

o e h t b  h o j i o i k h j i h  ee Ha b 4 c b i  h  b h o h h 4  y^annaH H3B h p h  OMa- 
Hauiio BBiKaanuaHieMB BO3jiyxa H3B KopoÓKii b 4 c o b b . 3aT-feMB 
MBI B3BicEnH TpyÓKy, BB KOTopofi 3MaHau,ia ÓBtaa TaKHMB oópa- 
3 o m b  3aMiiH,eHa BO3,n,yxoMB npn h h 3 k o m b  jjaBneHin. BBep,a He- 
o 6 x o ,h,h m e i h  nonpaBKH na b 4 c b  3Toro B03,nyxa h  Ha b I s c b  B03- 
ffyxa, BBrrliCHCHHaro c t c k j i o m b  rpyGini, e  h p h h h b b  b b  pa3cneTB
pacna^enie 3MaHan,iH b b  3& b e c h m o c t e  o t b  ea BO3pacTa,
npEHinn k b  cniji,yioiii,HMB pe3ynBTaTaMB:

O f i t e M B  3 M a -  
H a u i n ,  b3b4 -  
m aH H O fł n p H

0 °  u  7 6 0  mm. B t c - b  B M a H a -  
B"b TblCflH  Hfc>I X"b UiH B t  T bI-

K V 6 . MM. CHMHblX-b M rp .

M o n e K y n a p -  
H blil B t c t .

I 72,8 722 222
11 58,5 564 216

I I I 58,5 577 227
IV 67,7 658 218
V 73.0 706 217

C p e j y H e e  2 2 0 .

Tenepn h 4 t b  Hiinanoro coMHdmia, h t o  aManaipa npeflCTan- 
aaeTB cii,n,yioiH,]H 3a k c p h o h o m b  h j i c h b  cepiii He,n,’haTenBHBixB 
ra3OBB. HHTepecHO 3aMiTETB, h t o  aneMeHTBi, aTOMHHH b 4 .c b  

KOTopŁixB aeatHTB Meatjiy 164 h  182, noBE^HMOMy neycToiiHHBBi.
HenB3H Toace h o  npE3HaTB npaBHJiBHOCTH npe/i,cKa3aHia 

P y  Tepfpopjia e  CoflAH, h t o  pa^iii n o cn i noTPpn a-nacTEHKH 
(TO5Kji,ecTBO KOTopoii c b  renieMB 6 h m o  p,OKa3aHO PaMceeMB n 
C o ji;;i,h ) npcTcpnuTB yMeHBineHie c b o c t o  aTOMHaro irtca Ha He-
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THpe H anSoaie B ipoaraan  BeaiiEHHa aTOMHaro n ica
3MaHan;iiT Aoaaaiy, 6 h t b  222,5.

BtipaaceHie „a m  a h  a u, i a p a j i a “ BecBMa Heyp,o6HO. T enep t 
h 4 t b  coMHiHia b b  t o m b ,  e t o  3 t o  aaeMeHTB, xapaKTepH3yeMBiE 
TOEHO TaKB 3K6, KaEB H Jipyrie, CBOHMB CneKTpOMB, ODHCaHHhlMt 
BnepBhie K oaaa u PaMceeMB e  EacaiflOBaHHHiMB YaTcoHOMB 
h o ^.b  pyKOBO^CTBOMB PaMcea; Tenepb m h  onpe^iaH aE ea aroM- 
HBifi e/L c b  c b  npH5aE3HTeaBHOio t o e h o c t b i o , npeBparBaE ee BB 
acE^KOCTB e  EaMipnaii ynpyrocTB ea napa. BaeMeHTB s t o t b  

npEHap.ae3KETB k b  cepin He^,iaTeaBHBixB ra3OBB aTMOc^epBi e  

o6pa3yeTB ^aace HopMaaBHyro cocTaBsyio nacrB aTMoe^epnaro 
BO3Ayxa. IloaTOMy, e t o o b i  pa3B HaBcer^,a b b c c t h  ero Ha 3aK0H- 
h o  npEHa^aewamee eMy m ^ c t o  b b  sep io  h e e p c k o h  cscTeMi, m b i  

npe^aaraeM B Ha3BaTB ero H h t o h b , CBiTaipiscH, e t o  yica3Bi- 
BaeTB Ha ero c b o h c t b o  <jf>oc<j>opecri;eHH,iH, h  e t o  coicpameHHO 
MOSKeTB 6HLTB 0603HaEeH0 CEMB0H0MB N t.

BiióiiorpatOia.
2. Ilpocfi. A .  B .  KjioccoecKiu. Ochosm Memeopo.umu. O^ecca, 

1910 r .  525 crp . L,. 4 p.
O 6 ih ,h x b  KypcoBB no MeTeoponoriE y  HacB noETE h I s t b . 

Y h o S h e k e  MoHa, BpoyHOBa e  B o p e k o b s  HaneaaTaHBi ffaBHO, a 
noceMy b b  h e x b  h I s t b  t o t o  ocBiipeHia MeTeopoaorEEecKEXB 
aBaemn, KOTopoe BO3MO5KHO h e i u b  npn noaB3OBaHiH OTKpbiTiHMB 
Hocai^Haro p,ecaTEaiTia. B b  3 t o m b  c m b ic j t Ł  „ O c h o b b i 41 npo$. 
A .  B .  KaoccoBCKaro aBaaiOTca KpynHBiMB BKaa^OMB b b  pyc- 
CKyio HayEHyio aETepaTypy. KypcB b t o t b  pacna^aeTca Ha Tpn 
OTjpinBHBiH EacTH: 1) CTaTECTHEecKaa MeTeopoaoria, 2) Jlyma- 
MHEecKaa MeTeopoaoria n  3) 9aeKTpoMPTeopoaoria. B c i  3aTpo- 
HyTue b b  „OcHoraxB“ BonpocBi pa3pa6oTaHBi npocTO, h o h h t h o , 

6e3B b b i c i i i c e  MaTeMaTEKH, npnneMB npHBejieHBi <J>aKTBi e  Ha6- 
aro^enia noeai,n,HHXB aiTB, BKaionaa e  1 9 0 9 - f i  r o p / B .  K o r ^ a  

npn E3ao5KeHin aBneHia npHxo,n,BTca ocHOBWBaTBca Ha b b i b o - 

saxB  e  onpe,n,ineHiHXB MexaHHKH, <J>e 3 e k h  e h e  acrpoHOMin, t o  

b b i b o ^ b i  e  onpejpŁaeHia &t e  ^.aiOTca aBTopoMB TyTB ace b b  

BHOaHi flOCTynHOH <j>0pMi. f l n i  COTHE pHCyHKOBB H HHTB TaS- 
•tlEH.B EaaiOCTpHpyiOTB 3TH KHHry, H3aXD,HO E3p,aHHyiO H3,na- 
renBCTBOMB „MaTe3HCB“. TpyjpB npotj). KaoccoBCEaro ftoaJKeHB
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OTaTB He t o h b k o  Heo6xoA^MBiMB yneonniiOMB AieTeoponorin, HO 
h  j h o ó h m o h  cnpaBOHHOH KHHroii BCHKaro o6pa3OBaHHaro neno- 
ifhtca. O. Cmpaycb.

3. raMncom-Ulecfiep-b. IlapadoKCbi npupodbi. O^ecca 1910 r . ,  
193 CTp. 65 pnc. H. 1 p. 20 k .

KHHra TaMHcoHa 3a,nyMaHa o h b h h  ocTpoyMHO. B b  n a a a n i 
KaJKeTCH, k t o  aBTopt AaeTT, p inbiii pa;i/B nnTepecnhixB napa- 
AO K c o b b , Kacaiom,HxcH aBnenin npnpoABi. Ho npn AanBHin- 
nieMB HTemn OKa3EiBaeTcn, h t o  aBTopB HenpaBHUBHO nOHHMaeTB 
c h o b o  „napa^OKCTA Ho a b  (pnaroMB „napa,n,OKca“ BaMiicOHB H3- 
naraeTB HBjieEia ncnapeHia, AaBnema napa, ^aBneHia aTMOC^e- 
p il, CH$0HB, HaCOCB, KOMHaCB, HCHXpOMeTpB H AP-, 3a0BIBaa, 
h t o  napa^OKcaMn Ha3BiBaiOTca Tania nonoaceHia, KOTopaia no 
cBoeii <J>opMi Kaacyrca k b k b  óy/yro 6 b i npoTHBopiaani,iiMH 3p;pa- 
BOMy cMBicay. B b  HiKOTopnixB MicTaxB aBTopB Bna^aeTB b b  

coBepmeHHO HenyatHLin naHBHBin t o h b ; TaKB, nanpnM ipB, H3- 
a a raa  Teopiio „6yM epanra“, o h b , Meajpy nponnMB, roBopHTB: 
„ E c h h  6 b i jiiooHTejin SyMepaHroBB nonynnnn pasp im em e nonB- 
30BaTBCa HMH npOTHBB BcixB aBTOMOÓHHHCTOBB, KOTOpBIXB HOH- 
MaiOTB BB TO BpeMH, KOT^a T'fe 3aCTaBHHIOTB 3a;i,IJXaTBCH HH BB 
H6MB HenOBHHHEIXB TypUCTOBB OTB HBUIII H ABIMa, TO 9TOTB 
po,n,B onopTa 0Ka3aaca 6 b i Sonie yiBienaioiyuMB h  none3HBiMB, 
niMB MHorie Apyrie b h ^ b i  e ro “. B b  jipyroMB M icTi npn  onu
cami! aHeMOMeTpa m b i  h h x o a h m b  cni,n,yioiii,ie nepnu: „K or^a 
j i b i c b i h  rocnoAHHB, JKHByipin na a o b o h b h o  3HaHHTenBH0MB pa3- 
CTOHHin o t b  ateni3HOAopo3KHoii CTampn, b b  xono,n,HOe 3HMnee 
yTpo, pa3ropaHHBinncB nocn i 3aTHHyBHiaroca 3aBTpana, e n i-  
h ih t b  k b  CTamyin h  Haio^HTB, i t o  neo0BinafiHO t o h h u h  no- 
i3/yB yace OTomenB, t b k b  h to  eMy npnxo,n,HTCH at^aiB cnipyro- 
m,aro, t o  o h b  Hepi^KO npn s t o m b  HannHaeTB BUTHpaTB h o t b . 

B b  KopoTKin npoMeacyTOKB BpeMemr, Meat^y CHHTieMB ninanm 
h  BMHHMaHieMB nocoBoro n naraa  m o j k h o  3aMiTHTB c t o a S b  na- 
poBB, no,n,HiiMaioiH,HxcH na^B ero ronoBon h  crym,aioiLi,Hxca, 
Snaroftapa xono,n,HOMy B03Ayxy“. 9 t h x b  p,ByxB BH,nepHceKB 
BnonHi AOCTaTonno, h t o ó b i  oxapaKTepn3OBaTB 3rry  „napa^oK- 
cani>Hyio:‘ KHiiry. 0 . C m payci.






