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H yace irfecKOJiBKO pasa. noab3OBaaca cayaaeMa. 3HaK0MHTB 
aaeHOBa. KoponeBCKaro UHCTHTyTa ca. pe3ynBTaTaMH Monxa> 
H3Cjrfe,n;oBaHiii Hap,a> nojioHCHTCHBHhiMH ayaaMH, KOTopuMa. a  no- 
CBaTHJia. Ba. nocaś^Hie rojiBi MHOro Tpy,n,a. Cero,n,HH a  acenaio 
oGpaTHTB Banie BHHMaHie na niKOTopnia npHMiłHeHia 3THxa> 
ayaefi aa. pimeHiro pa3anxiHBixa. xnMU’iecKHxii BonpocoBa..

I.
IIpełK^e Bcero a pa3CMOTpio nxa> iipmrhHOHie Ka> onpep,i- 

n e n i i o  npupoflhi ra3a, Haxo,n,HinarocH Ba. pa3pa,n,H0H apySids, a  
noKaacy, Haita. m o k h o  h m h  BoenoaB3OBaTBca /yia npoHSBO^OTBa 
xnMHtiecKaro aHaan3a ra30Ba>, aHanH3a, k o t o p b i h , Kaica. m b i  

yBH^BMa., He t o h b k o  no3Bonirra» onpejpbjiHTB npncyTCTBie Ka- 
Koro-nnSo aneMeHaa, Hanp. KHcaopop,a, Ba. pa3pa^HOH TpySirŁ, 
h o  u  OTBdsTHTB iiasia. Ha Bonpoca., Ba. Karton (JopNffe oHa. TaMa. 
Haxo,n,HTCH, HanpHMipa. Ba. aTOMHOiia., h h h  MoneKynapHOMa. co- 
c t o h h i h , h  Haxop,aTca-aH Ba. HeMa. aaaoTponHBia BHjionsMiiHe- 
n ia, naica. 030Ha> Og, Han ein,e Sonie cnoacHue KOMnneKCBi.

MeTop,a. cocTOHTa. Ba. cnijiyiomeMa.: nonoacHTenBHBie nyan 
nocn i iipoxoacAeHia c k b o 3 b  TOHKyio apyÓKy Ba. KaTO,n,i nojiBep- 
raiOTca ojiHOBpeMeHHO .nincaniio MarHiiTHBixn> n aneKipnae- 
CKHxa> ciiaa., npnaeMa. MarHHTHoe nonę pacnonoaceHO Tana., k t o  

BU3BiBaeTa> BepTHKunBHoe OTKHOJieHie nyaefi, a 3ne,KTpnnecKoe 
noae—ropn3OHTaaBHoe OTKaoHenie. Ba. OTcyTCTBin o6onxa> noaeii 
.■rym nonap,aiOTa> Ba. Tonny 0  Ha aKpaHi, nocTaBneHHOMa. nep- 
neHftHKyaapHO k t . nxa> HanpaBaeHiio, Korna-acę oSa nona 3aMK- 
HyrBij nyan  nonajtyTa. Ha TOMa>-ace aicpaHi Ba. Toany P, npn-
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w i  BepTHKajitHaH npaM aa P N  paBHa OTKiiOHeniio, npon3Be- 
ReHHOMy MarmiTHŁiMb noaeMH, a ropn3OHTaabHaa npaM aa ON  
OTKaoHeaiio, npoH3Bep,eiiHOMy aaeKTpnaecKHMH nonewŁ (<J>nr. 1 .

w A’

<$nr. 1.

l ia n  Teopin ^i&cTBia ojieKTpnaecKaro n  i ia ra iim T O  nona 
Ha ,n,BH>Kymiaca HaaaeKTpH3OBaHHbia Tiacrjin,bi m i i  3HaeMi>, hto

P N  =  A e . O N  —  B
v nw"1

npHHBMt A h  B  oóosHaaaiOTTj nocToanHbia, 3aBncamia o t i , 
c h u h  aaeKTpHaecKaro h  MamuTHaro noaen  n  reoMe’rpnHecKHx-b 
flaHHHKH TpyÓKH, e — sa p a ła . HacTHn,u, m — ea  Maccy h  v —  
ea CKopocTb.

H3TE. 3THX1> OTHOineHiff ciffe^yeTt, HTO

t n _  AJ ON
e ~ B  PN*

J iynn  a ra , nona^,aa Ha (pOTorpa<j>HHeeKyio nnacTHHKy,
CTByiOT^ Ha nee bh tohkŁ cBoero na^eH ia, n  T araM i o6pa3OMH
upoHBaeHie nnacTHHKH flaeTH HenpepuBHyio perncTpan;iio o tkjio -
Henia ay ae ii. MeTO^u <J>OTorpa$npoBaHia h  h o a p o Ghocth  o r a n a
npHBe,n,eHHi m h o k ) b h  P h ilosophical M agazine 3a $eBpanb 1911 r .
3HaaeHia A h  B  MoryTH 6h t b  to hho  onpeglineHbi n pn  no-
MOIH.H MeTOffOBH, KOTOpbie a  AairŁ B t IipeiKHII.YH MOBSI H3CJrh-
B,OBaHiax’b J n  TaKHMi oSpaaoM i naM ^pem e jyiHHH ON  n  P N
n a  ())OTorpa<{>HTiecKOH nnacTHHKi no3iiOJiaeTrb iiaM-i onpejBŁnHTb

m _  . m
3HaaeHie — . E c jih  m i i  acenaeMTŁ cpaBHHTb 3HaneHie — ■ p a a

e e
;i,Byxrb pa:iJinTiHbixrb ayaefi, to  h ^ t h  Heo6xOflHMOCTH o n p e ^ i-  
JiHTb A  H P ,  — flOCTaTOHHO H3MipHTb Ha <J>OTOrpa<{)i H JJJIHHbl 
ON h  PA’.
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B t , Bii^y Toro, t t o  /yia OAHoro h  Toro-ace ra n a  h o c h -

Teaeii 3jieKTpHTiecTBa h o c t o h h h o  h  He3aBHCHM0 o t t , c k o p o o t h , 
e

P N 2
i i o c t o h h h o  n — ——; caiAOBaTeabHO, reoMeTpHaecKoe m Ł c t o  t o -

'leiri. P , t . e. CHHTaa Ha <j>OTorpa$in KpHBaa, npeACTaBnaerŁ 
napaGoiiy. HpHHHHa, t t o  b m ^ c t o  t o t k h  no.TyTaeM-b KpaByro, 
3aKjiiO’iaeTca b t , TOMrb, h t o  ne b c 4  jiynu ^BnatyTca c t > OflHHa- 
KOBOK) CKOpOOTbIO, H T't H3T, HHSl, KOTOpHG ABHJKyTCH M6AH6HHO, 
iipeTepndsBaiOTb Gójibmee oTKaoHeHie, cpaBHHTejibHO c b  Apy- 
ITTMH, KOTOpHe flBHSKyTCH GHCTpO. Ka5K ,̂bIH THHT, HOCHTejIH 
onncHBaeTT, Ha imacTHHKi coGcTBeHHyio KpHByio, t h k t , t t o  upn- 
h ł i x t > nojiyiaeTca c t o c b k o , c k o c b k o  ecTb OTA'fecbHHXT, h o c h - 

Tftaeii ajieKTpHHecTisa. TaKHMT, oCpasoMb, H3CjrIsAya (j)OTorpa- 
<J>iłi, m h  Haxo;i,HM'b He t o c b k o  h h c j io  pa:uiHTitHXT> b h a o b t ,  h o -  

CHTeneii, h o  h  onpe^,'hji5ieM'b OAHOBpeMeHHO H3T> paaMipoBT, 
KpHBHXT> aTOMHHH B'fecT, HOCHTejieił,— OflHHMb CJIOEOMT,, BCIO HXrb 
npHpo3,y. 3 t o  o ^ h o  H 3 t> Ba3KHiiłHuiHXT> npeHMyiąecTBT, MeroAa, 
h  o h o  BbicTynaeTrb pfeKO npn cpaBHeHiH co cneKTpacbHHMT, 
aHacH30MT>. E c j i h  Ha6jno^,aTenb naxo,n,HTrb npn i i o m o i h h  cneK- 
TpocKona iieHaB-bcTHyio nnaiio b t , cneKTpi parspa^nołi ipyGmi, 
t o  Bb naBjiy TineMT, c jiyaai eAHHCTBCHHHH b h b o a t ł , KOTopbiii 
OH’b MOHteTT. cfltaaTb Ge3'b AaJibH'biiuiHXT, H3CchA0BaHiH, Gy^en, 
t o t t , ,  t t o  b t , TpyÓEds HaxoAHTca KaKoe-TO HensBdkcTHoe Be- 
iH,ecTBo; Aa h  3 t o t t > b h b o a t , ne GyABTT, ein,e AOCTaTOTHO o Go c h o - 

Bamj, Taicb KaKT> HOBaa j i h h i h  Moraa npoH3OHTH BC-rhACTBie 
KaKHX'b-jni6o H3MiH6HiH yccoBiH pa3paAa. Ho eCJIH MH HaGaiO- 
AaeMT. HOByio KpHByio b t , cneitTpi noao3KHTejibHHXT> Jiynefi, t o  

ea HSMdbpeHie Aa6T,I> HaMT, cpa3y aTOMHbiii b -Lc t , Bein,ecTBa, k o - 

TopHMT, ona BH3Bana. fljia  npHMipa a c h h j it , cneKTpT, nono- 
acHTeabHHxrb ayaeii a30'ra, AoGuiaro H3T> B03Ayxa, h  cneKTpT, 
a30Ta, npuroTOBJieHHaro H3T> ero x h m h h 6 c k h x t > coeAHHeHin, h  

name,n>, t t o  nepBHii cneKTpT, coAepsKHTT, KpHByio, KOTopoii

H^TT, BO BTOpOMT,, H TTO BeJIHTHHa ---  flJIS 3T0H KpHBoS BT,
e

40 pa3T, GoJihine, t ^ m t , a J’ h  aTOMa BOAopoAa ’). TaKHMT, oGpa-

’ )  B -b  fl-feńcT BH TejibH ocTH  e c T b  e w e  B T o p a a  B e c b M a  c j i a ó a a  jiH H ia , a n n  ko- 
m

TOPOM ——  n p n 6jIH 3H T en b H O  B-b 2 0  pa3T s Ó O Jlb m e, H-feM-b flJIH aTO M a BOBOpOfla. O h b  

o S y c n o B n e H a ,  B-fepoaTHO, aTOMOM-b a p r o H a ,  H ec y w n M -b  B B a n on o jK H T en b H b ix -b  3 a p a f la .
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3 o m h > m b i ysnaeun, h t o  aTMoc<J)epHbifi a30TT> coflepacuTT, ane- 
MOHTB CB aTOMHHM'b B'hcOM'b 40, KOTOpaBO HljTB BT. XHMine- 
c k o m b  a3ork; aneMeHTH. o t o t b , o h o b h ^ h o , aproHB. M u m o m h - S b i  

H  O 6H K H O B 6H H H M T 1 C n e K T p a J IŁ H U M T . aH a.H II30M 7> H a H T H  BT> 

c n e ra p i aTMoc<J>epHaro a3OTa nnHin, k o t o p u x t > fffcrt b -b  c n e ra p i 
XHMHHecKaro a3OTa, h  CTanH-Ou noHO3piBaTb npHoyTCTBie h o -  
Baro aneMeHTa; h o  cneKTpanBHUH aHajiH3-& He coo6in;HjrB-6u 
HaMt HHHero OTiiocHTenBHO npHpoffu aToro aneMeHTa, Me»;ny 
t Ł m h  KaKb cnerapn  nojio3KHTenBHbixH> nyneS naeTB HaMri> 
cpa3y ero aTOMiiuii b & c b .

K b  TOMy-3K6 MOTOftB HOJIO3KHTeJIBHUXB JiyHeH ropa33,o HyB- 
CTBHTejibHfce cneKTpanbHaro ananH3a, h  noepe^CTBOMB Hero m u  

MOHteUT, OTKpUBaTb HpHMicH HOCTOpOHHHXB Ta3OBB BB KOJIH- 
H6CTBaXB CTOJIf. HHHTO5KHUXB, HTO CaMUH HyBCTBHTejIBHUli 
cneKTpocKOnr. nepecraeTH oTMinaTB h x t > npHoyTCTBie. T a ra , 
HanpnwfepH, nocpe^CTBOMB aToro MeTO.ua m h ś  nacro ynaBa.iocb 
oSHapyatHBaTB npHoyTCTBie ren ia  b t > t Js b  cnyHaaxB, Korsa 
cnerapocKonB He noKasuBara ero c o b c Ł m k

CirfeffOBaTenbHO, pa3B KpHBaa b b  c n e ra p i nonoHtHTejiB- 
h b i x b  Jiyneii BH^Ha en nocTaTOHHoii o t h c t j i h b o c t b i o , aTOM- 
Huii B icn BU3UBaioiH,aro ee aneMeHTa m o h c o t b  6 u t b  onpen i- 
jienn c b  Go j i b i h o i o  t o h h o c t b i o . HecMOTpa Ha t o , h t o  m o t o a ^  

o t o t b  3apoflnjiea ne óonBHie, n i  m b  h Ł c k o j ib k o  m ś c h h ^ b -b  TOMy 
Ha3a ,̂T>, o h b  yjKe nocraTOHHO pa3BHTB h  n aem  b o 3 m o j k h o c t b  

onpep.iaHTB c b  t o h h o c t b i o  ą o  1%  aTOMHuii B ień ra3oo6pa3- 
Haro Beu^ecTBa, He TpeSya ^na bto to  OojiBiue, h Ł m b  * / io o  m h h -  

jinrpaMMa nocni,n,HHro. BTopoe BecBMa BasKHoe npeHMymecTBO 
HOBaro MeTO^a saroiiOHaeTCJi b b  t o m b , h t o  ero HyBCTBHTenb- 
h o c t b  h o  3aBHCHTT> o t b  h h c t o t u  MaTepiana; ecnn waTepianr. 
H6 HHCTB, TO npiIMicH JjaiOTB BB CHeKTpi TOJIBKO ^OÓaBOHHblH 
KpiiBua, h o  He BnisnOTB Ha x o j v b  napaSonn H3CJrf5AyeMaro Be- 
meCTBa H IIOOTOMy He BU3UBaiOTB HHKaKOH OHIHÓKH b b  onpe^ii- 
neHin aTOMHaro nica. MeTO^n o t o t b  m o t b - 6 u  6 u t b , noBH^H- 
MOMy, iipirM-hnenB c b  S o h b h i h m b  ycnixoM rB He t o .h b k o  r a  onpe- 
n ineniio  h t o m h u x b  BicoBB pa^,ioaKTHBHuxB 3Manau,iH, h o  i i  

nponyKTOBH h x b  pacnajja.
K b  TOMy-sce, MejKjiy o6pa3OBaHieMB nyHeii h  h x b  b o c -  

npiaTieMn <J>oTorpa<J>HHecKo:H nnacTHHKOio npoxo,n,HTB He SonBine 
ogHoii MHjuiioHHOH ceKyH^u, T ara  h t o , ecnn b b  pa3paflHOn

MeTO.ua
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T p y S i r i b  u p o H C X o ,o ,H T '£  x i iM H 'i e c K O e  p a 3 n o > K e H i e  u n i i  c o e a ,H H © H ie ,  

M B T O f l t  3T0TTE. M O H iC T b  O T K p U T h  I i p i l C y T C T l u e  n p O M e ż K y T O H H b U C b  

<j>opM rb  c o e p , H H e H i f i ,  c y m e c T B O B a H i e  K O T o p ia x i>  s i J ie M e p H O , p a B -  

H b u r t .  o S p a s o A T B  K a ic L  n  k o h g h h b i s t j  n p o p . y K T O B i .  p e a K n ; i H ,  t i o  

B I  OBOK, O i e p e ^ b  n O 3 B O JIH T 1 . B H H K H y T b  r J iy Ó J K e  BT3 M exaH H 3M TE> 

X H M H H e C K H X 'b  n p o H . e c c o m , .

I I .

<1 T e n e p b  n o K a a c y  H ic K O J ib K O  ( p O T o r p a ^ i n e c K H K i j  chhm- 
K O B rb c o  c n e K T p o B rb  i r o j j o ; i ; H T e j i b U b i x 'b  j i y a e i ł .  ( B a r .  2 - a  n p e ^ o T a -  

B n a e T a .  c n e K T p a .  a T M o c $ e p H a r o  a 3 0 'r a :  H S M l y p e n i a  R p iiB b ix T >  H a

ATMOClfcepHblH a30TT> _Ar.
<t>nr. 2.

< p O T O ipa< j[,iH  n o K a s a n n ,  k t o  a T O M H Ł ie  i r f c c a  H O C H T e a e i i  o n e K T p n -

aecTBa, flaBiuHxrb a ra  KpuBwa, cyTb ca'hfl.yioiu,ie:

A t O M H . B tc - fa .
nOJlOM CHT.

3 a p H j r b .
A T O M H . B-feCTa.

O T p H U a T .

3 a p jm T »

1 27+ 1
1,99 — —

6,80 27++ — —

11,40 C+ 11,20 c -
13,95 27+ 15,2 o -
28,1 2 V , + — —

39 J r + — —

100 77/7++ — —

198 77y+ — —

CflMBOJlrb H+ oSosHaaaeTi, h t o  aTOMa. Bo^opo^a Heeeia.
o a h h t , iio.-iołK UTejibH biit 3apap ,i> ; 7 7 ,+ , e t o  M o a eK y n a  B O ffo p o ^ a
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H6C6TB o^ h t o  iiojioźkhtgjibhbih 3apaa"B; jV ; "+, hto aroifB a3Orra 
neceTi. p,Ba iiojio>KHTejiBHBix’B 3apa^a, h  t .

C 'B  a ao T O ik T B , ,t,o6litbim'b H 3 i>  a 3 O T H C T O K H C J ia ro  a M M O H ia  

N H t NO„ Gbijih i r o j i y a e u B i  o n i s y r o i p i a  K p H B B ia :

At OMH. BŁct. riOJIOHCHT.
3apHJVb. Atomh. B^Ct. riOJIOKHT.

3&pflJVb.

6 , 1 C + + 4 4 , 2 CO,+
7 , 0 2 2 7 + + 6 5 , 5 Hg+++?

1 2 , 0 8 G + 1 0 0 Hg++
1 4 , 0 1 N+ 2 0 4 Hg+
2 7 , 9 N ,+

3 / i / h c B  M a r H H T H o e  n o n ę  Gb u i o CTOJIB CHJIBHO, HTO JIIIHIH,
COOTBrh T C T B y iO H I,i a G o n i e  j i e r K i i M B H a C T H H K a M rB , Gb i j i h  TaKT> a a -

n e i c o  O T K JiO H eH B i, h t o  H e  n o n a a n  H a  n n a c T H H K y .

C a i ^ y i o m a a  < J > n r y p a  3 - a  n p e a c T a B j i a e r B  c n e K T p a .  iiojiożkh-
T e n B H B ix 7 >  J i y a e f i  o k h c h  y r n e p o n a ;  3 /v fe c B  o n a T B  M a r H H T H o e  n o n ę  

n a c T O iiB K O  c h j i b h o , a  t o  G o j r h e  n e r i n a  a a c T H H K H  n e  O T M i a e H W .

Okhcł. yrnepona CO. 
<t>nr. 3.

l I a rB H 3 M i p e H i a  K p i i B b i x rB  mbi H a x o ^ H M 'B  ; i , j i a  a T O M iiB ix 'i>  

B i c o n a .  H O C H T e n e f i  a n e K T p n a e c T B a  c n i ^ y r o m i a  3 H a a e H i a :

Atomh. B-fect. ri0J10>KHT. Atomh. B-fec-b I"IOJIO>KHT.
3ap « v b . 3apHJVb.

6 , 0 0 Ć 7 + + 4 3 c o 2+

6 , 9 5 2 7 + + 6 9 , 5 # < / + + + ( ? )  Bcex a

7 , 9 5 O + + 1 0 0 / / < 7 + +

1 2 , 0 2 c + - 2 0 2 # < 7 +

1 3 , 9 2 7 + Atomh. B k c t. Otphu. a a p n n t.
1 5 , 9 5 0 + 1 2 G-
2 8 , 0 5 < 7 0 + 1 6 o -
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C n e K i p i .  y i ’jie K H C JiO T b i H 3 o 6 p a ż K e H 'b  H a  < j® r .  4 -h ; oht> s a e r b  

c j r f c . n y i o m i e  a T O M H M e  B i c a :

ATOMH. BtCb. nojIOWHT.
A t OMH. BtCb. riOJIOHCHT.

3apHJVb. 3apajn>.

5 , 9 8 G + + 4 3 , 9 C O  +
8 , 0 0 0 + + 6 2 , 5 71 1 i l_/Q\ 1 BecbMa.H g + + + ( ? ) {  CJia6o.

1 2 , 0 0 Ć + 9 9 , 6 H g + +
1 6 , 0 0 0 + 2 0 0 H g +
2 8 , 0 2 C O +

YrneKHcnoTa CO . MeTaHt Clii.
<Pnr. 4. 4>nr. 5.

C n e K T p b  ó o n o r H a r o  r a 3 a  C H * ,  H e & o n t n i a a  H a c i b  K O T o p a r o  

c b  n H T b K >  c n j io H e H H M M n  K p H B b iM n  H 3 o 5 p a ) K e H a  H a  < J ) H r y p i  5 - i i ,

Xnopot}>opM-b CH(Jh. 
<t>nr. 6.

H H T e p e c e H b  n rb  t o u ł  O T H o m e H i n ,  hto  i m i i p e n i f f  e r o  K p n -  

B b lK b  ,T,a.TXH a T O M H b I K b  B 'IjC O B 'b  B 6 J IH H H H H :

1 2 ,  1 3 ,  1 4 ,  1 5  H  1 6 ,

bto  O T B i n a e T - b  Ć7 C H  C H 2 C H . ,  h  CHv
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E chh  a  H e  o u i a G a i o c b .  sto  n e p B H H  c j i y n a i t .  K o r ^ a  y p a -  

jiocb  H a G j i i o ^ a T Ł  c y m e c T B O i i a H i e  p a f l H K a n o B i .  C U .  C H 3 h  O H ,  
B I .  C BO G O flH O M T. C O C T O H H iH .

C n e K i p t  a H a n o r H H H a r o  c o e ^ H H e H i a ,  x n o p o $ o p M a  C H C l * .  

r o o S p a j K e H T .  H a  <J>nr. 6 - i i  h  ^ a e T b  c j r Ł f l y r o m i e  a T O M H B ie  B i o a :

A t OMH. BtCTa. flOJIOWHT.
3apaab.

A t o m h . BtCT>. riOJIO>KHT.
3apHJVb.

1 , 0 1 8 , 5 CI++
1 , 5 ? 2 7 , 7 CO+
2 # , + 3 6 Cl+
3 ? 4 6 , 5 CCI+
6 C 4-+ 6 3 ?
8 O + + 8 1 CCl2+

1 1 , 9 c+ 1 0 2 Hg++
1 3 , 7 N + 2 0 1 Hg+

1 6 0+

H.0CHT6JIH a n e K T p H H e c T B a Cb aTOMHEIMH nieaMH

cnaoo.

n e

KpeMHeBbiń Boflopoflb SiHi. Bo3nyxT>.

<t>nr. 7. <t>nr. 8.

•lacro, TaKT. Ha <J)Hrypi 7-h  H3o6pa>Keirb cneKTpT. upeMHeBaro 
Bo,n,opoji,a SiH±, bt> KOTOpOMb. OTBisHaiomia h m b  JiUHin b h ,h,hłi 
OTHeTJiHBo, xora  cna5o. ® nr. 8 -h npeflcTaBnaeTb cneicrpi. no- 
nojKHTejibHHix'Ł jiyHeH B03^yxa, c h h t h h  npn ycHOBiax'B, flaro- 
iii,iixt> BecbMa y3Kia Jiiniin. KOTopbia MOryTi. Gbitb  oaeiiŁ 
TOHHO H3M*fepeHŁI.
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III .

OcTaHOBHMCH Tenepb Ha H'hKOTopi,ixa> pe3ynbTaTax'£, k t > 

KOTopbiMT, npm ejio  iiacT, pa3CMOTpiHie 3 t h x ,b  $OTorpa$iH. Haa. 
HHXT> MLI yS&JKflaeMCfl, BO-nepBHXT.; BT> TOMT>, e t o  ra3T>, Ee- 
pc3T> KOTophiił npoxo;uiT'b aneKTpHEecKiH pa3paa.T,, npe^CTa- 
BjiaeTb h I e t o  ropa3p,o S o n ie  cnoHcsoe, e I m t . coSpam e paB- 
Hbixrb M65Kji,y c o S o k ) MoneKyna.. flaace oneMeHTapHbiH rasa. CTa- 
h o b h t c h  n p n  3 t h x t > ycnoBiaxa> c m I c m o  pa3HOoSpa3HbixT. Be- 
iH,ecTBi>. TaKT,, eonu B3«Tb a a a  n pnM ipa  KHcaopoaT., t o  h 3 t .  

aHanH3a $OTorpa<J)iH 0Ka3HBaeTca, e t o  npir npoxo3K^,eHiE ae- 
pes^b Hero Tona na, h c m t . 3aKHiOEaioTca:

1) oSbiKHOBeHHbia MoneKynn KEcnopo^ą O2;
2) HefirrpanbHbie s t o m b i  KHcnopop,a O;
3) aTOMbi KHCJiopofla c t . 1 noHOiKHTenbHbiM-b sapa/iOMa, O+:
4) aTOMbi KHcaopofla o t . 2 nonożKHTe.abBLiMH sapa^aM ii O++:
5) aTOMbi KHcaopoaa c t > 1 oa’pEH,arrejii,Hr,iMT> 3apaaOMT. O~;
6) MoaeKyabi Kncjiopo;i,a c t > 1 iioaoacHTeabHbiMT. 3apa- 

AOMT. O,+;
7) O3OHT. CT. nOJIOIKHTeabHblMT. 3apap,0MT> 0 3+;
8) 0K ca. nojioJKHTeabHbiMi. 3apaa,0MT. Oc+.
BftoSaBOKT. TaMT. eiręe Haxop;aTca cBoSoaHbte OTpHH,a-

TenbHbie KopnycKyabi (oneKTpoHbi). TaKHMT. oSpa3OMa> b t > one- 
MeHTapHOMT. r a 3 i,  Eepe3T> KOTopun npoxoflHTT> pa3paffT>, m h  

HMieMT. no KpaiiHeii M ip i  ;i,eBaTb 0Tp,iabHbixT> BemecTBT.. 
Kaacji,oe H3T> h h x t . oSaa^aeTT., 6e3T> coMHiHia, pa3HHEHbiMH 
cBoicTBaMH h , BipoHTHO, xapaK'repHHMT> cneKTpoMT.. E c h u  

BO3bMeMT> KaKOH-HiiSynb ,n,pyroH ra3T>, t o  HanflCMT. t o  ace caMoe 
HBneHie. TaKT,, b t > B o^opo^i u l i  e m ^ o m t . H, H q, H+, H2+, H~, 
Haace eona He npHnECbiBaTb Bo^opojry jiEH iii, ,n;aioiH,HXT> 
ZZA

=  1,5 e h e  3. B t > a30Ti m h  h m I c m t .  N, IV+, N++, N ^ ,  
e

yrnepoftT. BCTpiaaeTca i;ai;a. C+, C4+, C~; xnopT>—k s k t .  Cl, 
Clt , Cl+, CI++ e  Cl~\ ywyrb—Kara. Hg. Hg+, Hg++ h , BipoaTHO, 
Hg+++, TaKT. KaKT. Bceraa BbicTynaeTT. BecbMa OTEeTHHBaa h e -

Hia, ;i.aa KOTopoii -  p asao  npHÓHH3ETeHbH0 66. 
e

TaKHMT, o6pa3OMrb ancMeHTapHbiH ra3T. BcaKin pa3T>, KaKT. 
nepe3T» Hero npoxoflHTT> t o k t >, e  BipoaTHO Bcaiciii pa3T>, KaKT,
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OH'B ioHHBIipOBaHB, CTaHOBHTCH CMic&K) pa3JIHEHWX7) BemeCTBI.. 
Ca, b t o h  toblKH spinisi nerKO j i o h h t b , noaeMy Ba, cneKTpaxa» 
MHOTHXa. BJieMeHTOBT. IliKOTOpBia JIIIHIII MOryTT. ÓLITb T3K'B 
crpynimpoBaiiBi BMicai, e t o  oópa3yiOTa. pasnnaHBia cepin: rnaB- 
HyK) cepiro, nepByio noopaHHHpoBaHHyio cepiio h  t . ji, . ,  a 
cneKTpa. paspa^Hoił TpyÓKH m o h c h o  pa3CMaTpHBaTB, k b k b  aa- 
noaceHie pa3nnaHBixn> cneKTpoBB, OTHocnTenBHaa apuocTB k o - 

Topnixa> MOHceaa. KoneSaTBca Ba. BCCBMa niHpoKHxa> npe3,inaxa,. 
B'fc,T,B Ba. caMOMa. 3,i.ai, Toano TaKaa-ace naprana RonacHa no- 
ayaHTBca, ecnn niKOTopua, h h h  b o ś  Bem,ecTBa, Haxo,n,am;iacH 
Ba. ioHB3HpoBaHHOMa> r a s i ,  Oy^ayra, nanaTh naai^oe OTjjinB- 
HEie cneKTpBi.

IV .

Baopaa Ba. BBicmeii cTenemi m rrepeciiaa o c o S c h h o c t b  ca> 
t o h k i i  3piHia aeopiu XHMHaecKaro coe^im enia—o t o  npaoyTCTBie 
0'rpapaTeaBHO 3apaaceHHBixa> aacTHU,a>. Pa3CMOTpHMa> cnaaana, 
Kana. OHi o6pa3yiOTca. O h 1!  o6pa3yiOTca yace nocn i t o t o , Kaaa. 

»  aacTHHKH upom ną nepe3a> KaTOfl,a>; Ha n y ra  Meac^y naTOj^OMa. 
11 <J>OTorpa<Jmaec:KOH nnacTHHicoii cymecTByeTa. H3o6nnie aneicrpo- 
h o b b , o6pa3OBaHHBixa> ioHH3aii,ieH ra3a; HeiiTpanBHaa aacm pa 
nocn i cBoero nepexo^,a aepena, naTOfla. 3axBaTBiBaeTn» no 3,0- 
p o r i  oneKTpoHa. 11 CTaHOBHTca TaKiiMa, o6pa3OMa> OTpnnaTenBHO 
sapaaceHHon. Jl/iti t o t o , h t o Gb i  3 t o  Morno cnyanTBca, Heo6xo- 
j h m o ,  ti t o o b i  npnaaaceHie Meacjiy aneKTpoHOMa. n HeiiTpanBiioio 
'lacrapeio 6uno BecBMa c i m b h o , Tana. sana. 3,n,icB ae n/jeTa. p ia n  
o npHTaaceHin noKOKnpeioca aacTnn,eio 6nyatflaiom,aro B6nn3H 
nea anenapoHa. Ba. naineMa, c n y a a i H eirrpanBHaa aacTnpa npo- 
OiraeTa. Bośni anempoHa co CKopocTBio nopa^,Ka 108 c m . b 'b  

ccKyn^y. H t o Gł i aacTHu,a Morna npn b t h x t > ycnoiiiaxa, noaa- 
HyaB 3a coGoio aneKTpoHa., npuTaaceHie Meac ,̂y h h m h  flonacHO 
Gb i t b  CTonB BennKO, h t o Gb i paGoTa, 3a'rpaanBaeMaa npoTHBa, 
cnnBi npHTaaceHia Ha y^aneHie aneicrpOHa ca, noBepxHOCTH aa- 
c t h h ,b i Ba. 6e3KOHeaHOCTB, Sarna t o t o  ace nopa^Ka, Kana, paGoTa, 
Heo6xo^,HMaa ji,na cooGmeHia anenapoHy CKopocan Ba. 108 c m . 

Ba. ceKyHay; OHa paBHa Hpa6nH3HTenBHO paGoai, pacxo;iyeMoii 
n p a  nepe^BHaceHin aTOMHaro 3apajia npoTHBa. pa3HHii;Bi noaen- 
u,iana b t > 3 BonBTa, h  TaKiiMa, o6pa3OMa, cpaBHHMa ca. paGo- 
t o k ) , TpeSyeMOH ;xna ^HCcon;iaH,iH iianGonie ycTOHaiiBBixa. xn-
MHaecEHxa, coe;iHHeHiii.
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HTaKB, TOT'B <j>aKT”B, HTO HiKOTOpHH TiaCTHU,BI 3apH3KaK>TCH 
OTpHu,aTenBHO, noKa3F.n:aeT'B u a m ,  hto bt> HenTpajiBHOMT. co- 
OTOHHiH OH'fe oSnaftaiOTTi KpaHHe CHBBHBIMT) CpOp,CTBOMrB KT> 
OTpHuaTejiBHO HaaJieKTpH3OBaHHoii nacTHn.i, OTcyTCTBie-ace btj 
,T,pyrrrx'B cjiyaaaKB 0Tpwii,aTejiBH0 HaojiRKTpii30BaHHEix'B BacTnn,B 
yKaBBiBaeTTs Ha to, hto hxt> cpo^cTBO kt> aaeKTpoHy ropa3fl& 
MeHBinee; oneBn^HO, mbi ne bt> iipairh cjrfeaaTB BBiBo^a, hto oho 
cobcŁmt. HCHeaaeTT.. Il3T> BBinieyKaaaHHaro cjrkpyeT^, hto h^ mt. 
MeRJieHHie J],BH5KyTCa H6HTpaJIBHBia HaOTHU,Bt 0TH0CHT6JIBH0 
OBeKTpOHOBT., T&MTi Jier'16 .HOJIHCHEE 06pa30BBIBaTBCH OTpHH,a- 
rejiBHO HaaneKTpH3OBaHHBia cncTeMU. 9 to ónecTame no^,TBep5K- 
^aeTca HaiiiHMH onniTaMn, noTOMy hto Kor^a pa3pa,n,rB B'B 
rpySicił rrpoHCxo;iHTT, aerKO, h , snaniTTB, cKopocTB HeiiTpaaB- 
HLIX'B TiaCTHH,rB CpaBHHTejIBHO Majia, HHCJIO OTpHUaTeJIBHO Ha- 
3JieKTpH30BaHHBIXF& HaCTHiyB 3HaHHTSJIBHO yBejlHHHBaeTCa. H  BrB 
CBMOWb JpŁffh, B'B H'feKOTOpBIXrB CHyHaHXrB apKOCTB TOli HaCTH 
<pOTorpacf)iH, KOTopaa OTBinaeTT. 0TpHnaTejiBHBiM7> nacTHi^aMT), 
ue MeHBuie apKOCTH BTopoii nacTH, OTBiuaiomeii nonoacnTenB- 
hbimts; ho Kor^a paapa^Ti npoxo^,HT'& cb Sobbhihmt. Tpy^OMT., a, 
caiiflOBaTeaBHO, CKopocTB HenTpaaBHBix'B HacTHipB 3HaHHTeaBHa, 
to OTpimaTejiBHaa aacTB cneKTpa BecBMa caaGa bt> cpaBHeHin 
CB nOHOHCHTejIBHOIO.

B ott. nacTHu;Bi, OTM-fcaeiiHBia Ha OTpmjaTejiBHofi cropOH'h 
cneKTpa: BO^opo^HBiH aTOM-B, yrnepo^,HBiH aTOMT>, KHcaopoA- 
heih aTOMT> h aTOMT> xaopa . UpncyTCTBia aTOMOBT. x ao p a  H 
KHcaopo^a M03KH0 óbijio, noiKaayft, oatH^aTB, tbkt. kbkt. ow i 
o6in,enpH3HaHBi, KairB chjibiio aaeKTpo-OTpnnaTeJiBHBie ujicmohtbi, 
t . e. aaeMeHTBi, oóaa,n,aiom,ie chbbhbimts cpo^CTBOMT. kt> OTpn- 
paTeniiHOMy aaeKTpniecTBy. Tpymrfce oÓ'bsichhtb npHcyTOTBie 
Bo^opoAa, kotopbih npHBBiKUH CHHTaTB chjibho saeKTpononoaiH- 
TenBHBTMT, 3neMeHTOMB, H KOTOpBlil Ha HaiHHX'B $OTOrpa$iaX'B 
Bcer/ia BBicTyiiaaT. n a  OTpjipaTejiBHoii CTopoirfe OTHeTUHBdbe, 
aiMT. Bcfe ocTaaBHBia nacTiiUBi, nacTO, Kor^a He ÓBiao bhjho  
HHKaKHX,B ;ip y rn x rB junnii bt, OTpnn;aTeaBHoii aacTn cneKTpa cb 
,T,OCTaTOTIHOIO OTHeTJIHBOCTBIO, JIHHIH BOflOpOfl,a BBICTynanH aCHO 
n  p'I'.3KO. 9 to aBJiPHie tIjmt, aaMdbHaTeaBHBe, tto aTOMT, bo ,̂o- 
po^a, kbkt. caMBiii nerKiii, ^BHHteTca cb HanóoaBiueio cko- 
pOCTBIO OTHOCHTeJIBHO 3JieKTpOHOBT> II IIOSTOMy, npil npOHHX'& 
paBHBixT> ycaoBiaxrB, oóaaaaeTT. HaHMeHBniHMH jjaHHBiMn fljia

11
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yBneaeHia ct> co6o k> aaeKTpoHa. 'H im b  Taaceaie aacTHita, a ij iB  
MeHbme ea CKopocTb, t ś m i . ooabiue ea maHcu yBnean aaeK- 
TpoHa>; to oGcToaTeabCTBO, hto  nonHoe OTcyTCTBie t h 5K6h u x b  
h  c h o s k h u x b  aaoTHu,T> b b  OTpHu,aTeabnoii aacTii cneKTpa cpa3y 
ópocaeTca b b  raasa, yKa3UBaeTB HaMb, hto  h x b  npBTHHceHie 
k b  aaeKTpoHaMT. BecbMa caaSo b b  cpaBHemu c b  npHTHHteHieMB, 
OKa3biBaeMbiMB Ha nocaiflHie aTOMOMB Bo^opo^a. M h  yBHfl,HMB, 
hto  n  aTOMB yraepoaa, KOTopufi tojko caniaiOTB aaeKTponoao- 
jKHTeabHbiMB, iio c to h h h o  BbicTynaeTB b b  OTpHu,arreabHOH Tac™ 
cneKTpa.

V.

Pa3cwaTpHBaa nepeaeHb aacTHu,B, noaBaaioiH,Hxca b b  o ipn- 
n,aTenbHOH nacTH, m h  He m ożksm b  ho saMiTHTb Toro, tto  o n i  b cŁ 
CyTB aTOMH, H TTO MOJK^y HHMH I li lB  HH OflHOH MO.TCKy.Tbr. B b  TO 
BpeMH KaKB KpHBaa, OTB'feTraiom,aa OTpim,arreabHO 3apaaceHHOMy 
aTOMy BO^opofla, BCTpiaaeTca Ha Kaacfloi naacTHHKi, h I jt b  h h  
o^ h o h  naacTHHKH, Ha KOTopon BHCTynana-óbi KpHBaa orpapa- 
TeabHO 3apajKeHH0H MoaeKyau Bo^,opoji,a, He cMOTpa Ha t o , hto  
KpHBbia iioaoHiHTeabHo 3apa>KeHHbiXB MoaeKyaB Bcer^a npn- 
cyTCTByiOTB h  Bceraa ciiabiiie  BupasceHu, ai.uB KpHBbia no- 
irO5KHTenbHbixB aTOMOBB Bo^opoffa. Jeanie, Ha HiKOTopuxB 
naacTHHKaxB noaoiKHTeabHaa MoneKyna KHcaopo^a saneaaTjrhna 
cnabn ie  no.TOżKHTejibiiaro aTOMa, ho  Ha OTpnpaTeabHOH aacTH 
BHjeHB TOJIbKO aTOMB.

TaKHMB o6pa3OMB TOJIbKO HeHTpaabHUO aTOMbl, HO He 
HefiTpaabHbia MoaeKyau, cnocoÓHU 0Ka3biBaTb to rpoMa^Hoe 
npHTHSKeHie, KOTopoe npn ycaoBiaxB s t h x b  onuTOBB HeoSxo- 
ji,hm o  p,aa Toro, t t o Gb i Cucapo ftBHHcymiaca aacTHTKH m o w ie  
CBH3aTB CB CO6OIO 3H6KTp0HB. CBOHCTBO 9T0 MH MO5K6MB 
CpaBHHTb CB COCTOHHieMB T'hjIB, KOTOpOC XHMHKH Ha3HBaiOTB 
„in statu nascendi", t . e. Kor^a T ina cBiace BHflineHH h s b  
x h m h h 6c k h x b  coejiHHeniii 11 no BceMy nipoa-riio naxo;iaTca 
OTHaCTH BB BHfli aTOMOBB, HOTOMy TTO aTOMbl, KaKB Mbl BH- 
jyiaH, npoanjiaioTB ropaipio Sonie cnabHoe fliicTBie Ha co c i  a  - 
nie OTpHpaTeabHbie 3apa^,u, t -Łm b  MOJieiiynbi.

M u  MoaceMB cpaBHHTb fliiicTBie, 0Ka3UBaeM0e Heirrpaab- 
HUMB aTOMOMB Ha OHCKTpOHbl, CB ^,iHCTBieMB HeHTpaabHaro 
MeTanannecKaro npoBORHHKa na Haxo^ain;eeca b6h h 3h  aapaaceH-
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HOe Tino. BcaincTBie oaeKTpocTarnHecKOH HHnyKuJa 3apa,n,b a  
MOTaanb cTaHyTb B3aaMHO npaTaraBaTbca. IIpaTaHteme o t o  

oSycaoBaeHO rfeMb, h t o  oaeKTpaHecTBO m o j k o t t . nepenBaraTBca 
b t > MeTaaai noflb BaiaHieMb oaeKTpaHecKiixb crorb, BBi3BaHHBixb 
3apan,OMb, h  TaKb neperpyanapoBaTBca, e t o  OTpagaTenBHoe 
oneKTpHaecTBO nepe^BEHeTca Kb nacTa MeTaana BaaSonie 6aa3- 
Koa Kb 3apan,y, a aoaołKHTeaBHoe Kb HaaSoaie ynaaeHHOa OTb 
Hero. Caaa, flificTByiomaa MejKny MeTannoMb a  oaeKTpane- 
c k h m b  3apa,n,OMb, 3aBacaTT> OTb c b o Go a b i , cb KOToporo oaeKTpa- 
aecTBO MoaceTi. nepenBaraTBca Bb MeTaani no^b  BaiaHieMb 
aaeKTpocTaTaaecKaro nona. Eona MeTaaab 3aMiHHT& Beni,e- 
CTBOMb Cb SOHBHIOIO HHnyKTHBHOIO CHOCOSh OCTBIO, KaKb c ip a , 
Bb aoTopoa saeKTpaaecTBO o6aa,n,aeTb nocTaTOHHOio CB0603.010 
nepeM imema, h o  ^aneKO ae Bb c t o h b  b b i c o k o h  creneHH, KaKb 
Bb M eraani, t o  npoTajKeHie oGHapyacaBaeTca eia,e, x o t h  ropa3.no 
caaGie, Tfoib Bb ca y n a i MeTaana. BecbMa apocToa oiiBiTb ao- 
acHETb o t o . y  Mena Ha KapTOHHOMb nucKi, nonBiaieHHOMb Ha 
naaHHoa h h t h  pacnonosceHO m h o t o  TaKaxb MarHHTOBb, Kanie 
yaoTpeSaaiOTb naa Syccoaea. Eona a a x b  aoM iiny aa  ocTpiaxb 
TaKb, h t o 6 b i  o h h  Moraa c b o 6 o a h o  BpaajaTBca, t o  cacTeMa OTaxb 
MarHHTOBb c h h b h o  npaTaraBaeTca Bb ca y n a i npaóaaaceHia Kb 
Hea npyroro  MarHHTa; h o  ecaa a  r a m y  MarHHTBi cb ocTpieBb, 
raKb h t o  o h h  yjKe He S yay rb  SoaBiue Bb cocToaiiia BpaajaTBca. 
t o  MarHHTb CTaHeTb a x b  npaTaraBaTB Kpaane caaoo.

B3raanb Ha npapony XHMHHecKaro coenaneHia, KOTopria 
a  BBicKa3aab HenaBHO Bb „Philosophical M agazine“, a TaKłite 
Bb Moeił „KopnycKyaapHoa Teopia£‘, no3BoaaeTb npenaoaaraTb, 
h t o  cynj,ecTByeTb r ie n a a  aHaaoria Mewny apanaHaMa, k o t o - 

pria  BBisBiBaiOTb HaSaioneHHBia Bb oTOMb oiibiTi m e m a  a  
c b o h c t b h m h  aTOMOBb a  MoaeKyab. 9Ta Teopia npennonaraeTb, 
'ITO aTOMb COCTOHTb H3b GOaBIHOrO HECHa OaeKTpOHOBb, pacno- 
aoJK6HHBixb BHyrpa crpepLi noaołKHTeaBHaro oaeKTpaHecTBa, 
npaaeM b oaeKTpoHŁi pa3Miia;eHBi TaKb, h t o  HaxonaTca Bb 
paBHOBicia no^b  BaiaHieMb co6cTBeHHBixb OTTaaKHBaTeaBHBixb 
canb a  npaTHHceHia noaołKHTeaBHaro oaeKTpaHecTBa. KoH<j>ary- 
paa,ia 3aBacaTb o t b  nacna oaeKTpoHOBb, a  BMicTi cb HHMb 
B3MiHaeTCa yCTOHHHBOCTB CHCTeMBI. ,H,nH HiłKOTOpBIXb HaCT- 
HBixb BeaaHHHb nacna oaeKTpoHOBb cacTeMa xapaKTepH3yeTca 
ocoCeHHOio ycToiiHHBOCTBio a  Hea3MiHH0CTBK> a  OKasBiBaeib

ropa3.no


14 Cap-b ToMCOHb.

cnabHoe conpoTHBJieHie BcaKOMy ABHSKeHiio aaeKrpoHOBb. B b 
BH^y t o t o , h t o  nepeM^meHie aaeKrpHHecTBa BHyTpn arow a co- 
BepinaeTCH n p n  h o m o i h ;h  ^BnaceHia anercrpoHOBb, yaeKTpHnecTBo 
M orao-6u neppfl,BHraTBca BHyrpn TaKHXb a r  o m  o b i ,  t o j i b k o  c t > 

ÓOablUHMb TpyftOMb; OHeBHflHO, OHH OKa3UBa,TH-6u TOrfla BeCbMil 
caaGoe ^ iiic rB ie  Ha BHiuiHie anercrpEHecKie 3apa3.br h  noaroMy 
He BCTynaan-Sbi nerrco Bb coe^HHeHie cb  apyrHMH aTOMaMH. 
M u  MoaceMb npnnHcaTb Tartoe crpoeide  aTOMOBb Hejr.iaTeab- 
h u m t , raaaw b: reaiio , HeoHy, aproH y h  KpnnTOHy. CnoTeMa, 
3aKaroaaioiH,aa Ha ojrHHb, /psa r a n  Tpn oaeicrpoHa óonbnie, 
n iM b  BbrmeonHcaHHbra, ne OTaHnaaacb 6 u  yace TaKoio ycToii- 
HHBOCTbio h  crpeM Haacb-óu ocBOÓo^HTbca o rb  anruHHXb oaeicrpo- 
HOBb, HTOGu BO3BpaTHTbCH KI, Gonie yCTOHHHBOH p o p i l i .  Mbl 
MoaceMb npeacTaBHTb c e 6 i Bb o6m,nxb xie p ra x b  aTOMb ci. 
OflHHMb JIIIUIHHMb aafiKTpOHOMb, ICaiCb COCTOamili II 3b HSJrl.CT- 
Haro m icaa Heno3BHHCHUXb anercTpoHOBb narocb o^HHb nojjBHJK- 
h u h  aaercTponb; cBo6o.ua nocaiflH aro  jja e rb  B03M0HCH0CTb anerc- 
'rpHaecTBy nepewŁiH.aTbca BHyrpH aTOMa n, caiflOBaTeabHO, co- 
oómaeTb aTOMy c b o h c t b o  npHTarHBaTb Haxo3am,ieca B6aH3ii 
Hero BaeKTpiraecKie sap a jru . Bonn iib a ro w i Ha 311 a Baercrpona 
6oabm e, n iM b  rpeC yerca 3HH ero  H anóonie ycTOHHHBoii <J>opMU, 
TO MU MOHCOMb pa3CMaTpHBaTb aTOMb, KHKb COCTOHmifi H3b 
3Byx7> cBo6o3Hux,b aaeKrpoHOBb, a B ci ocTaabHue Bb aew b 
Heno^BHHtHU. AHaaorHHHO pascyacnaeM b h  3na  óonbiuaro HHcaa 
aHIHHHXb aaeKTpOHOBT,. TaKHMb OÓpaBOMb, MU MOHMMb pa3- 
OMarpHBaTb aTOM'b, Kasr, o6na3aroru,ii O, 1, 2, 3 aaeKTpoHaMH, 
K oropue MoryTT, 3BHraTbca cb  óoabnieio h j i h  MeHbuiero ae r- 
KOCTblO H 3THMt npH^aiOTT, aTOMy CHOCOÓHOCTb npHTarHBaTb 
oaeKTpHnecKie 3 ap a au  bt s pa3H00Ópa3H0H CTeneHii, Bb 3aBHcn- 
MOCTH 0Tb HHCaa aaeKTpOHOBb H CB0603H, Cb KOTOpOIO OHH 
MoryTb nepeM im aTbca. IIo Teopin, o KOTopoii a  ynoMHHyab, 
HHcao 3THXb cBo6o,n,Huxb anercrpoHOBb o n p e^ ia aeT b  Banenr- 
HOCTb aTOMa.

Teiiepa aonycTHMb, h t o  3Ba TarcHXb arow a npH6aii3HaHcb 
n a  CToabKO, h t o  aaeKTpoHu ojm oro ii3b HHXb oÓHapyacnBaroTb 
CHHbHoe ^incTB ie Ha onercrponu BToporo. T o r^ a  CHCTeMa, co- 
croam aa yace H3b 3Byxb aTOMOBb, neperpynnH pyeTca rarcb, 
h t o 6 u  nepefiTH b t > ó o a ie  ycroHHHByro <J>opMy, npnneM b, ecan 
s t o  noTpeóyeTca, anercrpOHU ó y jry rb  nepexO3HTb 0Tb o c h o t o

3apa3.br
cBo6o.ua
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aTOMa it'B ^pyroMy. OflHaKo, óoaBuiaa ycTOMHHBOCTB Bcer^a 
CBHaaHa c b  noTepeio i i o ; i b h >h h o c t h , noiOMy ti t o  aaeKTpoHU 
BOIHJIJT BB COCTaBB 6o.’l'he yCTOHHHBOH CH0T6MBI H BB SaBHCJI- 
M00TH OTB BTOrO JIOTepSfflH BB SOJIBIHOH HJIH MeHBUieH CTBneHIl 
c b o i o  no,n;BH5KHOCTB. Ho c b  nocjrfe,n,Heio Henoope^cTBeHHO c b h - 

:saHa c h o c o S h o c t b  ajieicrpoHOBB OKayBiisaTB flificraie Ha aneK- 
TpHHeCKie 3apHflEI, TaKB HTO B3aHMH0e COe ,̂HHeHie aTOMOBB BB 
3HaHHT©jiBHoił creneHJi ocaaGjiaeTB o6Hapy>KHBaeMBia h m h  b b  

c b o 6 o b ,h o m b  cocToamn BHiniHia c b j i b i npHTHJKenia. B b  oSmeMB, 
MOJKHO CKa3aTB? KTO CB 3T0H TOHKH sp&HlH COej3,HHeHie aTOMOBB 
BB MOJieKy.TBI CJIO3KHBIXB HJIH ajieM6HTapHBIXB T&JIB BaKpill- 
JiaeTB aaeKTpoHii, KOTopure Gl i j i h  npeac^e h o ,h b h j k h b i m h , h  npe- 
BpamaeTB aTOMBI H3B npOBO^HHKOBB 3JieKTpHHeCTBa BB H3OJIH- 
TopBi c b  Manoio y^inBHOio HHflyKTHBHOio c h o c o 6 h o c t b i o .

fi OCTaHOBHJICH Ha 3THXB HBJieHlHXB CB iyfejIMO H0Ka3aTB 
b h m b , h t o  m b i oSaa^aeMB TenepB MeTO,n,aMH, no3Bonaioin,HMH 
onepnpoBaTB c b  ropa3^o m c h b h i h m h  KOHHuecTBaMH MaTepin, 
t Ł m B  COBpeMeHHBie XHMHHeCKie MOTORKI. CB©pXB Toro, MeTOgBI 
3 t h  no3BonaK>TB OTKpBiBaTB npoMCHcyTOHHBiH <J>a3Bi b b  npon;ec- 
caxB xHMHHecKaro coe^,HHeHia h , Sjiaro/japa aTOMy, k b k b  a 
Ha^iiocB, npoaBiOTB c b ^ t b  na o j j h h b  H3B HanSoirfje HHTepeC- 
HBIXB H TaHHCTBeHHXB BOHpOCOBB <J>H3HKH II XHMiH, Ha npH- 
pofly xHMHHecKaro coe^HHeHia.



Il p a K T H 'I e C K i H U, Ił JI M (J) H 3 H K H,

p, JI. J3eftHÓepra.

BcaKaa HayKa KpoMi apeaabHbix'b c b o i t x i > p iae fi pacuin- 
pem a h  yrayoacHia 3Ham i HenoBina b h  paHHoa oSaacTH, a iw b  
yflOBaeTBopaeTca o^Ha h b h  HacyniHiainiiaH noTpeÓHOCTeii ae- 
aoBiaecKaro pyxa: „3HaTb“—npecaipyeTH TaKace p i a a  npaKTii- 
aecaia, ypoBaeTBoparoipiH noTpeÓHOCTH HeaoBiaecKaro T i n a -  
p ia n , yBeaaaHBaioipia Hacaaacpenie a  yMeHbniaioipia OTpapaHie.

HenoBiKH, icaKb Mbicaaipee cyipecTBO, poanceHH CTaBHTŁ 
yMOTBeHHBia HacaaJKpeHia a  OTpapaaia Ha nepiiOMi. n n an i, h o  

BecbMa a  BecbMa aacTO BO3MoacHOCTb yMCTBeHHbix'b Hacaaacpe- 
iiiii a  OTcyTCTBie yMCTBeuHMan capapania oSycaoBaaBaeTca Ha- 
HHHHOCTbio cooTBiTOTByroipBX'b ycnoBia paa aeaoBiaecKaro 
'r iaa : pocTaTOHHO, b i  KaaecTBi npiiMipoB-b, yKa3aTb aa  niopeił, 
KOTopuMn npaxopaTca Boe BpeMa paSoTaTb paa Toro, h t o 6 h i 

nponHTaTb ce6a a  o o m b i o , a  Ha aiopea, KOTopue scnByFb TaKb 
paaeKO o t h  pempoKH KynbTypbi, h t o  e t > h h m h  He apoHaicacTH 
caMbia npocTOH apoBopHaicb 3HaHiii—KHHra. TaicHMH oópaaoM-b 
pocTHJKeHie npaKTHHecKHX’b p iae ii HayKa, x o t h  KOCBeHHO, h o  

cayJKHTH Bce-TaKH a  apeaabHbiMH ea piaaM H,—a  3 t h  npaKTH- 
aecKia p ia n  noSTOMy He Menie cyipecTBeHHbi, ' i i w i  apeaabHbia.

B pap^-aa  y KaKoił-naSo ppyroa  HayKa npaKTaaecKia p ia n  
TaiCb HIHpOKH H OOIUHpHLI, KaKH y  <J)H3HKH Brb IHHpOKOMH 
CMbicni 9Toro caoBa, ecaa, noH m aa ee, icaicb „Hayicy, H3yaaio- 
ipyio pat>aHHHbiH <J>opMbi anepria h  oóipia ycaOBia B3aaM-
h o h  npeBpaipaeMOCTH“ ł), npaKaiOHHTb ciopa a  xHMiio, H3yaaio- 
ipyio raaBHHMrb oSpaaoMH oHepriio x h m a a e O K y ro , h  Mexa- 
HHKy, HByaaioipyio aBnenia, oóycaoBaaBaeMbia 3Hepriero k h - 

h  e t  a  h  e c k  o i o . Ba, caMOMT. p i a i ,  Hania TiaecHbia Hacaaacpe-

’ )  r ip o cj) . r e 3 e x y c - b ,  I H a c i t  „Och. B o n p . “ , c i p .  3 .
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His a  CTpap,aHia noTm  Bcer^a BH3ŁiBaK)Tca Hanaub HaSy^b 
BHiuiHHMb BOSjyfeficTBieMb, T. 6. OÓMijHOMb OHeprieiO Cb EaKHMb 
j ij iGo  imlnaHTiMb nppjiMeTOMb, a cyflHTb o HajianHOcra 3TOro 
BHiniHarO BO3^,4aCTBia—H, C00TBijTCTB6HH0 3T0My, BEI3EIBaTb 
h h h  yHiraTOJKaTb e ro ,—KaKb cynHTb BooSaje o l e u i  j ih o o  * ), 

m e i MOJKeMb m uib  a p a  aoMonja H arnasi BHiniHnxb ayiiCTBb. 
BHŚraaee-ace ayBCTBO /i,aeTb H a m  CB'h ,̂'bHia Jiamb npa  oSbrkai 
cooTBlsTCTByiOBjeio aHeprieio Meac^y opraHOMb ororo ayBCTBa 
a  BHiniHBMT, npe^MCTOMb h j i h , Kopoae, a p a  jj,iacTBia aa  o t o t e  

opraHb cooTB&TCTByjoai.aro $ B 3 a a e c K a r o  f l i a i e n a —Be- 
aj,eoTBa, c h j i e i , TenjiOTbi, 3ByKa, cBfea, BKyca a  3aaaxa.

TaKBMb o6pa3OMb ^ aa  t o t o , b t o S e i Bbi3BaTb b t . Hacb nio- 
6oe omyajeHie, m h  ^ o j ij k h ł i yM iib  Bbi3BaTb aaKoe yrop;Ho 
jyfeacTBie EaKoro yro/i,H) ^aianecK aro ^śaT eaa,—a Bb aTOMb a  
3aKJH0aai0Tca apaKTaaecKia a,’fena (Jb i b h k h .

KaHcp,biE B3b <J»a3aaeoKBXb ji^fiTejien p,rbacTByeTb b o  Bpe- 
MeHE a  Bb npocTpaHCTBi, a  aoTOMy m e t ftOJUKHbi ybrfyrb m ^ h s t e  

ero cooTHomeaie co BpeMeaeMb a  apocTpaHCTBOMb. H t o  Ka- 
caeTca a  o B p e M e a a ,  t o , oaeBHflHO, BO3MO3KHEI no OTHomeaiio 
Kb Kaac^OMy B3b <j)H3aaecKHXb jytaTenea j i h i u e  cnrhayioiB,ia 
a  e t  bip e 3ap,aaa: 1) Bbi3BaTb cynjecTBOBaaie p,aHHaro $n.3aae- 
CKaro jrfeaTeaa e j i e  oape^ineHHaro ero BB^a; 2) apo,n,JinTb cy- 
mycTBOBaiiie; 3) yKopoTHTb cynjecTBOBaaie; 4) apeKpaTHTE cy- 
njeeTBOBaHie.

IIo OTHomeHiK) ate Kb a  p o o t  p a h  CTBy, eona Hacb He 
EHTepecyeTb Boapocb o BpeMeHa, BTeaeaie KOToparo m h  h 3 m 1;- 

HaeMb OTHomeHie p,aHHaro (^asaaecKaro fliaTena Kb apo- 
cTpaHCTBy, BO3MO3KHa cji'fe,ri,yioiaa}i 3aflaaa: H3MŚHHTE <{>opMy, 
oóbeMb a  nojioajeHie t o b  aacTH apocTpaHCTBa, rp ,i npoHBJiaeTb 
CBoe .aiacTBie (jaraanecKiii jyfesrrejib.

E c j ih  we m e i EHTepecyeMca a  BpeMeHeMb, BTeaeaie k o t o - 

paro  apoacxo;i,HTb TaKoe asaiHeHie, t o  m h  apaxoflHMb Kb 
nocniRHea s a ^ a a i:  nepep,aTE H3b o r h o h  a a c ra  apocTpaacTBa 
Bb xpyryro jrŁiicTBie $H3nnecKaro ^.iaTejia—a  apaTOMb aepe- 
flaTb Bb b o 3 m o 5k h o  Sojidbe KopoTKia npoMeacyTOKb BpeMeHa.

E c j ih  h c k j u o b h t e  sagana, 0TH0caia,iacH k o  BKycy a  3anaxy, 
TaKb KaKb BKycb a  3anaxb Bcer^a Heaocpe^cTBeHHO CBS3aHbi

’) C m. CTaTbio „Hctohhhkh Hauinxb CBtntHift o BHtuiHeMb Mipfe“ . I nacTŁ 
„Och. B onp.“ , CTp. 17—29.

2
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CB KaKHMB HHÓyHb BemGCTBOMB, H eCJIE pa3OMaTpHBaTŁ 3a^,aBH 
o6b  yKoponemn n npeKpam,emn cymecTBOBaHia h h iu b  KaKB 
oOparayio cTopoHy sa^aaB  o6b  y^anHeHin n Bi.isniBaHiH cym,e- 
cTBOBaHia, to ancao 3a^;aaB, no^aeacam,nxB pa3CMOTpiHiio, 
CBefleaca k t> 4 3ap,aaaMB—C 0 3 j,aT B , c o s p a H H T b , n e p e -  
m i c t h t b , u e p e j i a B a T b - n o  OTHomeHiio k b  5 <$H3naecKHMB 
ftiaTeaaMB—B enjecT B O , c n a  a, T e n a o i a ,  3B yK b , c B iT b .

HpH 3T0MB H6O6xOflHMO HpHHHTB BO BHHMaHie, HTO TaKB 
KaKB 3TII H,iHH $H3HKH— npaKTHHeCKia, TO (j)H3HKa JbOJIłKHa He 
to kb ko  ftaTB m oto^ b  o6m,aro pim eH ia to h  h .i h  ^.pyron H3B 
3t h x b  20 3axaaB, ho  h  m o to r k i p iin em a  ea b b  t 4 x b  aacTHBixB 
cayaaaxB, b b  KOTopbixB aio^aMB npnxojxnTca ee pimaTB. a 
HM6HH0—oaHTaTBca g b  t I s m b , hto  aeaoBiKB acHBeTB Ha no- 
BepxHOCTH 36MHoro mapa, n h t o  b b  OKpyłKaromeii ero npnpofli 
Bein,ecTBO, cnaa, Tenaora, 3ByKB h  cb^ t b  cymecTByiOTB h  a i i -  
CTByiOTB He3aBHOHMO o t b  aeaoBiKa.

IIonpoSyeMB c^iaaTB oÓ3opB Toro, nooKoaBKy <£h 3h k 1; 
yflaaooB pimHTB Kaac^yio H3B 3t h x b  20 3aaaaB, npnaeMB no 
HeBoai orpaHHHHMca no OTHomeHiio k b  naacfloii H3B h h x b  aninn 
HicKOHBKHMH npnMipaMH, noTOMy h t o  ncaepnniBaiom.ifi nepe- 
aeHB piineH in 6b ih b -6 b i nepeaHeMB Boero MaTepiaaBHaro npo- 
rpecoa aeaoBiaecTBa. To-ate otho chtch  h  k b  Ta6ann,i I, ko to - 
paa pe3K>MiipyeTB 006010 nocai,n,yiomee H3H0łKPHie 3t h x b  
ycnixoBB.

JK h p h b e m b  inpH<J>TOMB b b  3 t o h  TaSanni OTbdsaeHBi sawann, 
3 ,0  c h x b  nopB He Hauiefluiia ce6 i pa3pimeHia, a KypcnBOMB— 
Ti, KOTOpnia Haman ceGi npaKTuaecKoe pa3pimeHie b b  n o c a i^ -  
Hie 30—40 a iT B  h  aBaaancB Hepa3pinieHHBiMH h  /jance Hepa3pi- 
d ih m h m h  ffaa npe;i,Bi3ym,aro noKoaiHia aeaoBiaecTBa.

HaaHeMB c b  B em ,ecT B a. 3aK0HB BiaHOCTH Bew,ecTBa 
HHinaeTB aeaoBiKa bosmoskhocth co3,n;aTB x o t b  GnaaioHHyio 
3 ,o .t i o  binaanrpaMMa B ein ,ecT B a B oo6 in ,e , h o  o h b  h h c k o h b k o  

He npenaTCTByeTB co3,n,aHiio — nyTeMB peaKnjii coe^HHeHia, 
pa3ao?KeHia n ^Bonnoro oObiiHa—h k >6b ix b  KoanaecTBB h o b b t x b  

BHflOBB B e in e o T B a , h o b m x b  MHTepiaaoBB. A Kanoe 3Haae- 
Hie HMieTB HayaHTnca n oayaaib  h o b h h  MaTepiaaB, m o j k h o  b h - 

AiTB H3B HasBania n ia o n  3noxn hch3h h  aeaoBiaecTBa no HMemi 
HOBaro MaTepiaaa: 5p o H 3 O B b iii b I j k b . Craab, cTenao, aaio- 
Mnnin, caxapB, nopoxB, cnnpTB, cBiTnaBHBin ra3B—b o t b  em,e
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H'hcK0iii.K0 npHMipoBi. MaTepianOBi>, KOTopue t 4 m e> mm h h u m b  
nyTBMB /ipouBaiOTca H3E. MaTcpia:ioBi>, BCTp-ii’iaioiE,nxca be. 
npEpojpfe, e  K a a £ , n , Ł i H  H 3 E .  k o t o p e ix e > n r p a e T E .  r p o M a ^ n y i o  p o n b  

be. jkh3h h  coBpeMeHnaro nejioBiKa.
B t  Ty-ace sagany noayEenia pa3JiHEHBiXE> Bem,ecTBE> b x o - 

,n,HTE> CEOCOÓCTBOBaTB HpHpo^i BBipaÓaTBIBaTB Heo6xO ,̂HMBie 
MaTepiaJiBi, a m e rn o , 3k h b o t h o - b o p , c t b o , H T H ne-B op,- 
C T B O, paG O B O JO T B O H  p a C T e n ie -B O ^ C T B O , t . e. 
3 6 M a e f l ś i i i e  B t caMOM^ nmpoKOME. cmbtcjtŁ ototo cnoBa.

H to  3K6 KacaeTca ho 36m h o h , a b o  ji, h  o ił e  raaoo6pa3HOH 
oSononeKE. 3eMHaro mapa, to HenoBinecTBO nosa j ih ie b  pa3- 
CMaTpEBaeTT) e x e >, k e k e . Kna^6Em,a p,aa OTÓpocOBE., h , 3a6oTacB 
yate o6e> o e e c t k ^  e e t b c b o e  bo^ b i , EOKa EO3a6EiBaeTE. o t o m i , 
e t o  n p s  Smcrpo yMeHBinaioin,eMca KOJiHHecTBi Hepa3pa6oTaH- 
h o e  e  ho 3aceaesH0E 3eMan npE^eTca CKopo, e  ^ a» e  o e s h b  
CKopo, e 6 o HŚCKOJibKO CToafeifi ecTB MrHOBeHie be . 3k h 3h h  Eeao- 
B^EeCTBa, EOpyMaTB E o BO3nyX'fe, TEKE. KEKE. CKopo BO3^yXrB HaE- 
h o tT) o6orain,aTBca yraeKEcnoToio, npEp;eToa saHHTBca e  o6pa- 
Sotkoto BO33,yxa, e  oSpaóoTKoro bo^ e i . IlepBBie poSicie m ara  
be. oto m e . HanpaBaeHiE npe,n;cTaBJiHeTE> 006010 EOayEesie a3O- 
TECTOfi KHC.EOTLI H3E. a3OTa E KECEOpOffa B03,H,yXa EpE EOMOÊ B 
3aeKTpEEecKExrB neneir (o^Ha E3E. jiyniniisB—npo$. B. <X>. M e t - 
KOBEEa).

Ho, x o t e  3aKOHT> BiEHOCTE B6Ej,ecTBa noaaraeTE. nenoBimy 
npejiijiE. e  e o  OTHomeHiro k e . y a E E T O H ie s i io  Bein,ecTBa, 
BO3;vŁECTBie OKpyJKaioni,HxrB Beni,ecTBE> bo^ otej ke> nocTeneHnoMy 
ECEe3EOBeHiio, nopnrfe, paspym esiio aioGoro p,anHaro B E ^ a  Be- 
m,ecTBa, ecjin ein,e oho es  HeceTE. caMO be . ce6 i ycjiOBiii npefl- 
oToaniaro pacHa.ua, k e k e . sto  enH cte. m ^ cto no OTHonreHiio ko  
m h o th m e . MaTepiajiaME. opraHHEecKaro npoHcxo5K^eHia. B ca i^ - 
CTBie 3Toro neaoBinecTBy npEEiaocB o3a6oTHTtca pimeHieME. 
sa/janH o coxpaHeHiH Bem,ecTBa, k e k e . no oTHoniemio ke> pa3- 
aHEHBiME. MaTepiaaaME., t e k e . h  no OTnomeHiio ke . pa3JiHEHEiME> 
npe^M B T aM E ., CfliaaHHBiME. H3E> 3t h x e > MaTepiajiOBE. h jih  
H6E00pep;0TBeHH0 B3HTEIME. H3E. EpHpOflH.

H  be . pimeHiE 3ap,anH K o n c e p n n p o B a H i  a pa3HHE-
HBIXE> Beinefi,---HEEHHaa OTE. <J>pyKTOBE. H KOHHEH TpynaMH,—
HeaOB&EecTBO ji,ocTHrjio 6o.:iBmirxrB ycnfotOBE., npHEOME. cpep;- 
c t b e m h  p,aa p iin em a  ea hbjih iotch  3 , n , a H i a  e  c o c y flB i. n o -

pacHa.ua
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poxoBon norpeÓB, Kna^OBaa co CTanBHBiMH citHaMB jyia flpa- 
rouiHHocTefl, rpoMaAHBifi ra3-roHB;i,epB, b o t b  HiicoTopBie npii- 
MipBi H,inecoo6pa3HBixB 3,n,aHiH, a acecTaHKH ^na KOHcepBOBB, 
ÓyMaSHHŁIH KOpOÓKH flJIH naHHpOCB, CTRJIHHKI1 jyiH ÓOJIBIHHHCTBa 
JKUftKOCTeH, pe3BHOBEte MilHKH AJIH KHCaopO^a — H/hKOTOpEEO 
npuMipM B,,fejiecoo6pa3HŁJX’B cocynoBB.

Ho KOHCepBHpOBaTB Ha BiKH—H6B03M0HCH0, H OTCIO^a BBI- 
T6KJI0 CTpeMJieHie B O C npO H 3B O ^ETB  nOTepHBHtie CBOH 
CBoiicTBa npe^MCTBi. 9 t o  CTpeMneHie—BMicTi co CTpeMjiemeMB 
MB O r  E X B JHOflcS HM'l5TB OflHHaK OBHe npCTĘMCTBI (BBHfly 
HCBO3MO3KHOCTH oSnanama oflHHM B h  t I m b - k  e)—npHBeno 
k b  BNrhiOŁu.eMy KonoccanBHoe 3HaaeHie b b  j k h 3 h h  coBpeMCHHaro 
aeaoB&aecTBa M am H HHO M y n p o a 3 B O flC T B y  pa3nnTHbixB 
npe,n,Mer.roBB. H .t o S b i  6 b i t b  Kopoae, yKaacy h h i h b  o ^ h h b  npn- 
BiipB—KHHroneaaTaHie, h o  nonaepKHy, h t o  B O B c ix B  pśnra- 
TenBHO cnyaaaxB MamHHHaro npoH3BoncTBa n e p  b  b i ii o 6 p a- 
3eu,B  npoH3Boa,HTca pyKaMH aenoBiKa.

n e p en ^y  Tenepn k b  npocT paH C T B © H H B iM B  i i s m I s h o -  

HJHMB, KOTOpBIMB MOJKHO HO^BepraTB BeiH,©CTB6HHBIH Tina, H 
b b  KanecTBi nepBoii pa3HOBH^HOCTH 3 t o h  sawann ocTaHOBmocB 
Ha COXpaHeHin H G O M ^ H  H O CTH 3THXB npOCTpaHCTB6HHBIXB 
OTHOmeHii, t . e. Ha H 3 o n H p o B a H in  onpe^ineHHBiKB Berąe- 
CTBeHHBIXB T'IsHB BB HilCOTOpOMB HpOCTpaHCTBi H Ha H3OJIHpO- 
BaHin onpefliaeHHoii aacTii npocTpaHCTBa o t b  onpe^,ineHHBixB 
BCHJ,eCTBCHHBXXB t Ł h B .  TaKaH H3 0 H a n i f l  HMieTB TaCTO 
H,inBio c o x p a H © H ie  H3onnpyeMaro npe^MOTa, h o  h c  b c e r p,a, 
TaKB k t o  oa^ana H3onau,iH iiHor^a coBepnieHHO caMOCTOHTenBHa. 
nOCTpOHKa JKHHHin,B H MCTO/ŁBI 3aMBIKaHia ftBepcfi BB aaCT- 
h o c t h , ycTpoficTBO Kna;i,6HiLi,B, acceHH3au,ia, BOftona3HEiH k o h o - 

k o j i b — b o t b  npHMipBi cnyaaeBB, r,n,i p inbio  aBnaeTca i i s o j i h - 

poBaHie, a He coxpaneHie.
H.T0-JK6 KacaCTCH H3MiHeHifi np0CTpaHCTB6HHBIXB OTHOHie- 

Hia, to  o h h  MoryTB co cto h tb  b b  H3MiHeHiH o 6 b  e m  a, b b  
H3MiHeHiH <j> O p M BI H BB H3MiHeHiH HOnOJKOHia, BB Ka- 
aecTBi npHMipoBB H3MrhHeHia oÓBeMa m ojkho yna3aTB npecco- 
BaHie, nepeBO3Ky cJitaTBixB ra30BB. npBM ipH ace H3MiH6Hia 
<j)OpMBI OKpyHCaiOTB HaCB CO BcixB CTOpOHB,—H npH 3THXB 
H3MiHeniaxB m b i nonB3yeMca p,e^>opMaii,iaMH y n p y rH M H — 
npyjKHHHaa MeSenB, 3anneT6HHaa Koca,—n Jia c t  h t e c k h m h —
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KOBKa MeTaanoBB, m y rie  jjyrB u  CTyjiBeBB, jjyTBe cTeKaa, 
jribnKa h :sb r m m  — u s p y i i K i u i H —pasjjiaeH ie Ha nacTii unii 
OTjjineHie nacTeii npn oSpaSorai jjepeBa, Kaiisa h  MeTaa- 
JIOBB H T. JJ., H T. JJ.

E cH H -S b I MŁI MOI'JIH TOJIBKO HSMŚHHTŁ o 6 b 6 M B  H (j)OpMV 
i!ein,ecTiieHHi.ixri> t ^ h b , h o  He MitiHTB h x b  nonoJKenia, t o  o t o  

6 ł IIIO -6 h I J1HHIŁ, KaKB rOBOpHTCH, HOaB-Jjiaa,—H 0H6HB BaHCHOIO 
npaKTHHecKOio n ian io  $ h 3 h k h  HBnaeTca yirffflie n e p  e m  i  c t  h  t  t> 

t o t b  mm jjpyroft npejjMeTB. HeaoBiKB nepBoSBiTHBifi yMinB 
iiepeMinjaTB caMoro ceSa h  cpaBHHTeaBHO HeSojiBiuie npejjMeTBi 
JIHHIB no nOBepXHOCTH 36MHH—H TO Ha He 0H6HB SoaBHiia pa3- 
CTOHH1H — jja OTnaCTH HO BOJJHOH HOBepXHOCTH 3eMHH. BeJIO- 
BiłKB-ace HtminiHiii npoHHKaeTB h  caMB h  c b o h m h  npnSopaMH 
h  Brny6B 3eMan, h  iio jjb  noBepxHOCTB b o j j b i , h  b b  T i MicTa 
noBepxHOCTH 3eMnH, Kyjja BcaijjCTBie o c o 6 b i x b  ycnoBin He CTy- 
naaa b b  npeacma BpeMeHa nora nejiOBiiła (cKopo, BnpoaeMB, 
3anaoB TaKHXB m I s c t b  SyjjeTB HcaepnaHB) h  b b  BepxHie c j io h  

aTMOC<j>epbi. Em,e KaKB iipHMipu cayaaeBB, r j j i  BaatHO annib 
yMiłTB nepeitrkcTHTB Bexn,ecTBeHHBiH npejjMeTB, a Bpewa, BTeaenie 
KOToparo 3 t o  nepeM&meHie nponcxoa,HTB, nrpaeTB MeHie BajK- 
Hyro poaB, npHBejiy ropHoe jjino , HMiiomee n ian io  nepeHOCKy 
pa3HHHHBIXB npe/JMOTOBB H3B IlijipB  3eMJIH Ha eH IIOBepXHOCTB, 
KaHajiiKsaujio b o j u j , ra3a, o t S p o c o b b , He<J>TenpoBOjuJ-

Ho vita nostra brevis est. Bunjiy 9Toro JKHTeiiCKOe npa- 
b h j i o  „THiue i^e inb , Jam n ie  SyjjeniB44 3aMinaeTca b o  m h o t h x b  

cayaaaxB npaKTHKH npejjiionTeHieMB aroMy npaBuny saKOHa 
<j)H3HKH: „npOH^eHHBIH 3a H^KOTOpOe BpeMH nyTB nponopułoHa- 
j k h b  cpejjHefi SmcTpoTi jjBHJKeHia",—h  <J>H3HKa Haynnna Heno- 
niKa 3,BHraT& h  caMoro ceSa, h  rpoMajjHBie npejiMeTBi h  h o  

nOBepXHOCTH 3e.\IHH, H HO HOBepXHOOTH BOJUJ H npHTOMB npn no- 
m o h j h  MaTepiaaoBB Sonie TaaceaiJXB, n i  m b  Bojja,—i i  nojjB no- 
BepXHOCTBIO 3eMHH, H HOJJB n0B6pXH0CTBK> BOJI, BI, H HO 
B O 3 jjy x y —h  jjBnraTBca co c k o p o c t h m h , b b  jjecaTKH pa3B npe- 
BBiniaiom,HMH c k o p o c t b  jjBHJKeHia neaoBiKa. fl,na nepejjBHHteHiH 
Ha HeSonBinia cpaBHBTenBHO pa3CTOHHia—b b  HicKOHBKO k h h o - 

MeTpOBB, MaKCHMyMB, BB 2 0 — 3 0  KHHOMeTpOBB—JIIOJJH yMilOTB 
JJOCTHraTB H SoaBIHHXB CKOpOCTefi: HO BB HicKOJIBKO JjeCHTKOBB 
KHHOMeTpOBB BB HaCB, a BB IlicKOHbKO JjeCHTKOBB KHJI0M6Tp0BB 
b b  MHHyTy,—apTnaaepiiicKoe HCKyccTBO, imeBMaTHnecKaa noara .
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IlepefifleMTb Tenepi. k b  c b j i Ł  E c h h  m h  npeo^oninaeMB 
HiKOTopyro cujiy Ha npoTaaceniH HiKOToparo npocTpaHCTBa, t o  

m h  roBopHMT., h t o  coBepinaeMB p a 6 o t  y, a c h o c o 6 h o c t b  Ka- 
Koro HH6yflt T ina h j i h  c h c t 6 m b i  t E t b  npoH3BecTH oupejidsneH- 
Hyio paSoTy, Ha3BiBaeMB a H e p r ie io .

HeaoBiaecTBy BaatHO yM^TB y p a  B H O B iiO B  a t l  j i i o -  

6yio cnay,—BaacHO, HanpHMipB, h t o Gbt ero 3sam a h  ppyria  
coopyaieiiia Moran ycTOH TB npoTiiBB c h j i h  BdbTpa, npoTHBB 
n i  ca pa3JiHHHHXB rpyaoBB, npoTHBB c h j ib i iiHepniii CHapa^OBB 
h  t . — h  BaacHO ywiiTB n p e o a o a i i s a T B  jiroóyio cnjiy— 
BaacHO, nanpHMipB, h t o o b i nojiBeMHBia MamnHBi .̂iHCTBHTenBHO 
noftHHMajm rpy3Bt, h t o S b i no&3,n,B npeo^oaiBaaB c h j ib i TpeHia 
h  conpoTHBJieHie BO3,nyxa h  t . n . ,H,aa ypaBHOBteniHBama c h a b i  

HyacHa t o h b k o  c e a a  c b  HeSonBinoio cpaBHHTejiBHO nepBOHa- 
HaaBHOio 3aTpaTOK> S H e p r iu ,  a ^aa  nocTOHHHaro npeo,noirŁ- 
BaHia c h j i b i — h  nocTOHHHaa HaaHHHOCTB c h j i b i , h  nocToaHHaa 
TpaTa a H e p r i a .

Pa3aHHHBie b h p ,b i  c h j ib i pasanaaiOTca ycnoBiaMH, lipa k o -  

TOpBIXB o r a  B03HHKai0TB, H yCaOBiaMH, npn KOTOpEIXB npo- 
HBjiaeTca b x b  pŚHCTBie,—h  j h o ,h,h m b  .naiieKO He 6e3pa3aHHHO, 
o t b  KaKoro BHp,a c h j ib i noayaaTB aHepriio h  KaKoił b h ^ b  c h u b i  

noayaaTB o t b  jraHHofi aHepria. B iT panaa MeaBHHiia He óyfleTB 
■̂fcHCTBOBaTB OTB HBIOII];pfiCH BHH3B BOftEI, a BOAHHaH — OTB 

B^Tpa. O asy  h  Ty-ace pa6ory m b i  m o i k c m b  3arpaTHTB na t o , 

ti t o 6 b i 3aBecTH npyacHHy aacoBB, h  Ha t o , h t o ó b i  BpamaTB irh- 
KOTopoe speMH .̂HHaMOManiHHy, — h , KOHeaHO, cnaa ynpyrocTH 
npyacHHBi h  aaeKTpoMarHHTHBia c h j ib i  b b  oT^aneraOMB aaeKTpo- 
MarHHTi, IIHTaeMOMB TOKOMB OTB 3T0fi ^HHaMOMaiUHHBI, 6y- 
jiyTB BecBMa pa3HHTBca upyrB o t b  ;apyra no h x b  3HaaeHiio 
JIJIH HHCB.

CoOTB-fiTCTBeHHO pa3HHHHBIMB BH^aMB CHHBI MBI TOBOpHMB 
o pa3JiHHHBixB BHĄaxB 3Heprin,--H t h k h m b  o6pa3OMB 3aflaaa 
„C03JI,aTB CHJiyu CBO,T,HTCH KByMiHBIO nOJiyHHTB pa3JIHHHBie BH/IBI, 
KHKB CHHBI, TaHB H BHepiTH.

Ho KOHHHecTBeHHO aHepria h o  c03p,aBaeMa h  He yiiHHTo- 
ataewa, h  acenaeMoe KoannecTBo aceaaeMaro BHa,a aHeprin m b i  

MoaceMB noayHHTB t o h b k o  3a c h o t b  aaKOH HHÓyjiB ^pyrołi 
aHeprin. B b  OKpyajaromeMB HacB npocTpaHCTBi h m E io t c h  rpo- 
MaAHBie aanacBi aHeprin, h  HeaoBiaecTBO yaie jiaBHO HayHH-
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nocb ypbiBaTB ceSi noe-HTO H3b s t o p o  3anaca. IIojib3OBaHie 
SHeprieio BiTpa, Tenymefi n na^aiom en b o s u , BOHHb npe,n;cTa- 
unaenb cnaSbia i i o i i h t k h  Bb 3T0Mb HanpaBnenin, noTopma co- 
BepmeHHO 3aTMnnb Bb npoinnoMb cToniTin, He napoMb Ha3bi- 
BaeMOMb BiKOMb napa, TaKOH HCTOHHHKb paÓOTbl, KaKb T6HJI0- 
b  a a 3 n e p r  i a.

9Ty snepriio m h  nonynaeMb OTb TonniiBa—t . e. 3a cneTb 
suM H H ecK O H  3 h  e p r i h  npo,ayKTOBb pacTHTeabHaro (a iaKn;e 
WHBOTHaro) papcTBa, KOTopaa Bb c b o i o  oaepe^b nonynaeTca 3a 
caeTb a y n n c T o n  3 h e p r i h  conHH,a, aBnaiomeica h c t o h h h - 

KOMb Bcen noTfii snep rin  na seMjii, — n BaatHiHniHMH 3an,a- 
naMH npnKJiannoH $ h 3 h k h  Bb SanacanmeMb SynymeMb aBnaiOTca 
HenoopeflCTBeHHOe nonyneHie paSoTbi 3a cne ib  XHMnnecKon 
SHeprin h  HenocpencTBeHHaa yTnnn3aii,ia conHenHOn sneprin  
nnn, no Kpaiineii M ip i, H3biCKaHie MeTO^OBb Sonie noaHoił 
yTHHH3aipH ea, niM b m h  nocTnraeMb Bb HacToain;ee BpeMa 
nocpe,ncTBOMb caMaro Mom,Haro ea nornoTHTena h  npeoSpa3o- 
naTejia—pacTema.

H apany cb 3aK O H O M t c o x p a H e a i a  3 h  e p r i  h  

HMieTca 3 a k  o h  b  p a 3 o i a H i a  3 h  e p  r  i n, no noTopoMy 
3Hepria Bcerna CTpeMHTca pacnpeninnTbca pannou ipno  no 
npooTpaHCTBy, n  npnxo,n,HTca H3HtcKHBaTb cpencTBa ^na Toro, 
HToSbi c o s p a H a T b  snepriio . CoBpeMeHnaa $H3HKa yace CHaS- 
nnna nenoBinecTBO panoMb pa3HOo6pa3HHXb xpaHHTenefi 3a- 
naca SHeprin nnn a k k y  m y j i a t  o p  o b  b  3 h  e p  r i  n, Hanóonie 
xapaKTepHbie H3b KOTopbtxb cyTb ne$opMiipyeMLia ynpy ria  
T ina, MaxoBbia Koneca n  rnpocKonbt (BcnoMHHMb rnpocKonn- 
necnie oflHopenbcoBbia aceni3Htia noporn), nocTOHHHbie MaranTii, 
saeKTpnnecKie aKKyMynaTopH, BapbnnraTbia BeipecTBa.

Y w ia nocTaTOHHO xopoino coxpaHaTb pa3JinnHbie b h ^ ł i  

oneprin, m b i ytdieMb, cninoBaTenbHO, naKb Sn H3oanpoBaTb 
cnny n H3onnpoBaTb ceSa OTb cnjibi. B onie  HenocpencTBeH- 
h b i m h  npnMipaMH MoaceTb cayatHTb H30nau,ia Ha3neKTpn3OBaH- 
HŁIXb T inb  H npOBOAHHKOBb Cb TOKOMb H SKpaHnpOBaHie OTb 
MarHHTHbixb cnnb n OTb cnnb 3neKTpnnecKnxb n, Bb nacT- 
h o c t h , coBpeMeHHbie KaiTaaTbre rpoMOOTBonbi. Ho eme Basenie 
yM ime nepepacnpeniaaTb cnny,—n p,na ^ocTnacema 3Toro ne- 
aoBinecTBo yace BTeneHie p,Byxb - Tpexb TbicaneniTii nonb- 
3yeTca pbinaroMb n  npyrnMH n p o c T H M H  M am n H aM n .



UpaKmmecKiH v,njiu (JhiituKu. 2 5

1131, npOCTHXl> MaiHHHT, COCTaBHHlOTCH E ManiHHH CJIO5KHLIH, 
pa3BHBiniaca bt> nocadsasee CToadme ao yaEBETeabHbixT» npe- 
aiaoisT, bt> CMbicai caoacHOCTH e  ObioTpoTbi paSoTBi: bohom- 
HEMT, COBpeMeHHHH pOTan,ioHHBIH neHaTHblH ManiHHŁI, TKaB,Kie 
CTaHKH e  ,n,pyria ManiHHbi, npEMinaeMbia b^  o6pa6aTHBaK>m;efi 
npoMBiiiineHHOCTE.

Mh  He3aMiTHo eoaoeijie TaKEMi, o6pa3OMi> kt> s a ^ a i i  o 
nepe^aH i cbjibi, KOTopaa paspiinHaacb ,n,o noca,feaHHXT, 30— 
40 adiTi, ECKniOEETenBHO n p a  nocpeacTBi ynpyrEx,b TBepabixrb, 
JKE,n,KBX'B h ra3Oo6pa3HHX'B T-feab. IIpEnOMHEMi, 3y6HaTbiH ne- 
pep,aEE, Bajiu, eikebbi e  6e3KOHeHHEie peMHH, hpbhomhbmt, 
rBjipaBaEBecKyio nepe^any ohbh , hpehomhhmt. Ty ace nHeBMa- 
TEaecKyio noBTy. Ho ote cnocoGbi npBroaHbi aninb Ha Maabia 
pa3CTOHHia, e  noTOMy HeyaEBETeabHo, hto, Kor^a Shihe E30- 
GpdsTeHbi ^EHaMOMaiEEHEi, aaBaBmia bo3mohchootb noaynaTb 
aHepriio aaeKTpnHecKaro TOKa 3a cneTT, MexaHEHecKofi paOoTbi, 
nepepana aHeprin npn noepeaoTBi aaeKTpoMarHHTHEtx,b chjtf, 
BbiCTyiiEJia Ha nepisbiił naaHT,. t4 xt, n o p t  aTa nepeaana
Hcnoab3OBiaBaaacb ECKaiOHHTeabHO a a a  nepeflann CErHaaoBb 
npn npEMineHin aaeKpoMarHETHaro Teaerpa^a, Ha homoiu,i> e  
eMŚHy KOTopoMy EfleTi, Teaerpa^ia 6031, npoBoaoBT, A. C. Ho- 
noBa, a ct, Toro upeMeiiE cTaao paBHBaibca npjiM'hueHie aaeK- 
TpoflBHraTeaefi, HaBÓoaise apKEMT, npoaBaeHieMT, KOTopbixT> 
HyiKHO cBETaTb aaeKTpEHecKie TpaMBan. H  Tenepb ocTaerca— 
bt, KaaecTBi, MoaceTb Obite, naanniHeE pooKoniE—MeHTaTb o 
Heocyni,ecTBBMoS nOKa n e p e^an i 0e3T> npoBoaoBT, aHeprin bt, 
3HaHET6abH0Mb KOHHHeCTB*fc.

H to KacaeTca 30 t e n  a  a, to ho aapoMb HaHOoabinEMb 
npecTynaeHieMb npoMOTea npoTHBT, OorOBb ooHTeno Obiao to, 
HTO OHT, HOXETEaT, OrOHb OT, HeOa,—E, B&pOHTHO, H6 MaaO Bi- 
kobt, npoTeKao ot, t 'Łxt> nopb, icaKT, HeaoBdnecTBO łiayaiiaocb 
He ToabKO HO/wepajHBaTb otott, cBe^eHHbiS ct, HeOa oroHb— 
HanOMHIO BeCTaaOKb, H BnOCai^CTBiE COXpaHaBIHHXT> BdłHHblMT, 
TaKOE oroHb,—ho e  ECKyccTBeHHO HoayaaTb oroHb, t . e., apy- 
tem e caoBaME, noaynaTb TenaoTy 3a cne Tb xEMEHecKofi 3Hep- 
riB. npEM-fnieHia ace TenaoTbi KpaiiHe pa3Hoo0pa3Hhi, — aocra- 
tohho ynoMHHyTb npErOTOBneHie niimu, BunaaBKy MeTaaaoBb, 
CTeKoabHoe npoE3BoacTBO, roHHapHoe p,iao. Onenb aioOonbiT- 
hoio pa3BHBaioiH,eK>cH y HacT, Ha raa3ax'b aHTETe30io noaynenia 
e.inaa aBaaeTca noayneHie xoao;ia—xoaoaEabHoe ft&ao.
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Em,e paHbine, Hayanaca aeaoBbRas noayaaTb Tenno,
oht> cTam. nuTaTtca coxpaaaTb Tenno, n  bt> RanecTBh cpepcTirb 
;iaa BToro cayaiaTT, op;eacp,a n  acnanma. JlroóonHTHo, hto no 
OTHOineHiio rte> dtoh aa^aab nporpecca. 0Ka3aaca He oaeHb 
SoabniHMT.: Haniu 5Kiiariin,a n  o^eai^a npe^cTaBaaiOTT. coóoio He 
mhothmt. Menie nopucTHe cocynn flaa Tenaa, abMT. 3BbpnHHa 
niKypbi n  36MaaHKH nepBOÓHTnaro aeaoBbKa. OSpaTHyio 3a- 
a a n y —coxpaH6Hie xoao,n,a — npecab^yiOT^ aeannKn. Heabsa 
oSohth MoaaaHieMib Tanoe aioSonHTHoe cpejicTBo jina npoaaeHia 
3KH3HeHHaro opona Tenaa ii xoaon;a, Rana. cocy^H JĘbioapa.

YMieMb m h  nepewŁro.aTb n nepe^aBaTb TenaOTy. Ha- 
noMHio yrrorn, HMbromyroca bt> HiKOTopHXrb MicTaxrb RaHaan- 
3au,iro ropaaen  bo^ h , napoBoe n Bo^anoe OTonaeme n, oco- 
SenHO, OTonaeme oaeRTpnaecRoe, aBaarom,eeea HanSoabe conep- 
jim h h h m i. cnoeoSoM-b RaHannsairin Tenaa.

OcTaabHtie flBa nbaTeaa — 3 b y  r a> n c b i  t a> — hm^ iott. 
npexo,n,ain,ee cymecTBOBanie, nSo, Rana. 3ByK0Baa, TaRt n cBb- 
TOBaa anepria hs MoryTT>, no CBoen npnpoB.t, Tairb CRa3aTb, 
ctohtb Ha MioTi. Bcab^cTisie btoto m h  MoaceMT> npn noMom,n 
HCTOHHHROBrb 3ByRa H HCTOHHHROBT. Cllita aHHIb C 0 3 fla B a T b  
3ByRi> n ciit/ns, a He MoaceMH c o 3 a  a t b nxrb. B aaroaapa 
orpaiKeniio h noraoin,eHiro 3ByKa n cndiTa m h  MoaceMns H3M'h- 
HaTb co3B,aBaeMHe HaMH 3ByRH n CBŚTa,—npn nocpejiCTBb pe- 
3onaTopnHXT> amiiROBb a, a a nepBHXrb n npn nocpenoTBb OKpa- 
nraBaHia Tina. a, a  a BToporo. HanoMHio o nncainn n pncoBanin, 
RaRT> pa3HTeabHHXrb npnM’hpax’b npnMiHeHia ORpauiHBaHia.

Pa3T> 3ByR*b n CBifiTib HenpepHBHO TepaiOTca, to Bonpoca. 
o c o x p a H e H i n  hxt> hm^ ott. CMHcaa. annib nocToabRy, no- 
CRoabRy p ia n  mojkotT) óhtb o B o o n p o n 3 B e ^ e H iH  T'bxa> 
3ByR0BHx,b n cBhTOBHxrb HBaeHin, ROTopna BH3Baan bt> Hacb 
onpejyfeaeHHHa cayxoBHH n 3pnTe-abHHa omymeHia. IIo otho- 
meHiro rt> 3ByRy 3Ta 3aj;aaa p in inaacb  cnaaaaa nnebMeHHOCTbro 
n  HOTOH3o6paaceHieMT., a bt> nocai^Hee BpeMa 6e3ynpeaHHM bt> 
TeopeTnaecROMTj OTHomeHin MeTO/rb ^aHrb (JioHorpaiJiOMT.. IIo 
OTHomeHiio rt> cisiry  3asaaa caoiKube, nSo, Tora,a HaRT> yxo 
BOCnpHHHMaeTTS BTb Raat^HH MOMCHTb OftHHOHHOe, XOTH 6h  h 
caoatHoe, BneaaTabHie, rnaab bh^ htt. iyhayro RapTHHy, 3axBa- 
THBaroinyio Soabinyro nan MeHbinyro aacTb ORpyacaromaro npo- 
cTpaHCTBa. BocnpoH3Be^,eHie 3toh RapTHHH .nocTnraaocb CHa-
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aaaa  t o j i b k o  j k h b o i i h c b k ) h  CKyjiBHTypoio, cy&B6KTHBH3M-B k o - 

TOpBlXr& CM-feHHJIOH oGBPKTHBHOCTBIO <J)0T0rpa<J>iH, K&K'B OflHOHiriiT- 
h o h , TaicB h  b -b  naTypaJiBHbixrb upiTasTi. OóBiKHOBeHHaa $OTorpa- 
<j)HaecKaa Kawepa no^,o6Ha rna3y n,HKJiona, a a a a  BocnpoH3Be- 
,n,eHia Toro, aTO aenoB-isKB b h u h t b  uByMH raa3aMH, cayaiaTB 
OTepeocKOiinaecKie c h h m k h . 3a nocjiiflHie ro^Ei npeouonijia 
TexHaaecKia Tpy^HOCTH a  nojiyanaa BceoGipee pacnpocTpaHeHie 
KHHeMaTorpa^ia, BOcnpon3BOji;aui,aa 3pHTeaBHBia BneaaTjrhma 
He o t b  o;inoro MOMeHTa, a 3a 6ojiie h h h  MCH-he npoflOJiacHTejiB- 
h b i h  npOMe»yTOK'B BpeMeHH. H 3 b  3a^,aaB b b  oGnacra Bocnpo- 
H3 Be .nenia 3pnTeaBHBixrB BneaaTa-fsHiH, KOTopsia em,e Ht/iy-rB 
ynaaHaro npaKTHaecKaro pa3p-femeHia, ocTaiOTca h h i i i b  CTepeo- 
KHHeMaTorpa<f>ia a  KHHeMaTorpa<J>ia b -b  HaTypanBHBixB n;B-feTaxB.

Y m -Ło m b  m e t Gonie h h h  MeH-he c h o c h o  nepepacHpejyfeaaTB 
BByifB,—aanOMHK) pynopBi, roBopHBia h  cayxoBBia TpyGu i i  

HCKycHyio nocTpoiiKy h -Łk o t o p b i x b  6 o j i b h i h x b  noM-femeHifi no 
OTHomeHiio k t . aitycTiiaecKHMB cBOHCTBaMB. rpo.ua,n,HEixB y cn i-  
x o b b  nocTHran m b i  h  no OTHomeHiio k b  Tene^OHin,—m -Ł  no 
npoBOflaME, t h k b  n  6e3B npoBonoBB; nocni^H aa, BnpoaeMB, 
HaxoffHToa b b  CTaflin o h b i t o b b  Ha cpaBHHTeaBHO HeGonBniia 
pa3CT0HHia.

I I o h t h  n° npepiaoBa. TeopeTHaecKH BO3MoatHaro aouinH 
m b i n  b -b  Bonpoci o nepepacrrpe,n,ijieHiH CB-irra, nocTHraeMOMB 
npn h o m o i h ,h  oiiTHaecKHXB HHCTpyMeHTOBB. IH,ocTaTOHHO na3BaTB 
npoJKeKTopni, pa3JiHHHBie npoeEn;ioHHBie HHCTpyMeHTBi, BKnroaaa 
<J)OTorpa<J>HHecKyio KaMepy, TenecKOHB, MtiKpocKOiiB n —n-fe-rume 
nocaiflHHxr& ji-Ii t b —yjitTpaMHKpocKonB.

3HannTejiBHO xy » e  o Gc t o h t b  p.iao c -b  nepenaaeio CB-iTa 
Ha pa3CT0HHie. IlpocTO c b -Łt b  m b i  m o j k c m b  noayaaTB na paa- 
cTOHHin ape3BBiHafiH0 ynoGHO npn h o m o h i ;h  oaeKTpHaecKaro 
łcB-femeHia, h o  3a t o  TCjiayTorpacfna— nepenaaa H3o6paaceHiH Ha 
moGoe pa3CTOHHie npn h o m o i h h  ajieKTpnaecKaro t o k b -—Haxo- 
flHTca nona b -b  r o b o h b h o  3aaaT0HH0MB cocTOarnH: pucoBaTB h  

nnca-rB em,e m o j k h o , h o , HanpHM-fepB, Ha nepenaay—h  t o  He 
oaeHB coBepiueHHyio—<j>o-rorpa$HHecKOH KapTOHKH HeGoaBinoro 
<J>opMaTa TpeGyeTca MHHyTB 20, -raKB a-ro nosa o n e p e n aa i 
pana  cM-feHaiom,Hxea Kap-rHHB Ha pa3CToaHie HeaB3a h  MeaTaTB. 
H 3 t o — en«a j ih  He e^HHCTBeHHaa H3-B b c -Łx b  20 3anaaB npn- 
KHaflHOH <f)H3HKH, KB KOTOpOH H-feTB H HOflXO3;a.
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Pim eH ia 3t h x b  3a;i,aaB OKpyntaiOTB E a c t co BcixB cto- 
poHB, nona^aiOTca HaMB na Kaac^oMB m ary,—a, £na Toro, 
HTOSBI HOflBeCTH HiKOTOpBIH aTOTB 3TBMB ycnixaMB, HySKHO, 
bt> cymHOCTH conocTaBHTt ycaoBia 3KH3HH coBpeMCHHaro aeao- 
BiKa a  ycaoBia hch3h b  aeaoBiEa rtcpBoGŁiTnaro. IIpeflCTaBaMB 
ceSi, aaapaM ipB , pa3pi3B coBpcMCHHoa yaau,Bi Sonamoro ro 
powa—c b  ac<J>anhTOBOK> m octoboio , rpaHHTHEiMB TporyapoMB a  
aaeKTpaaecKaMB ocBiin,eHieMB, c b  BOfl,onpoBOflHŁiMa, ra3oapo- 
BO^HŁiMa a  KaHana3an,ioHHi>iMa TpySaMa, c b  TyHHeaeMB p;aa 
Teae$OHHBIXB npOBOAOBB, CB nOJT,3CMHUMB a  Haft36MHBIMB anen- 
TpaaecKEMa a a a  napoBHMH TpaMBaaMa, c b  npoBOflKOio sneK- 
TpaaecEaro Toaa ^aa  ocnim enia. c b  Teae^OHHHO apoBo^aMa. 
c b  BHeBMaTaaecKOio hohtoto a  .naace, m o jkctb  Sb it b , c b  TpySoio, 
no KOTopoa GiffiBTB HaMarHaaeHHaa CTaaBHaa npoBoaoKa, co- 
o6m,aiom,aa b b  Teae<j>OHB KaacaoMy B3B a6oHeHTOBB b b  cayxB 
Bci h o bo c tb , KaKia naa^eTB ny/KHbiMB cooSm,aTB pe^aan ja  no- 
,h;o6h o h  Teae$0HB-ra36TBi. ConocTaBHMB TaKyio yaaay  c b  npo- 
TonTaHaoK) TponaHKOio nepBoSaiTHaro neaoB&Ka,—a  m h  h o h - 
m c m b , HacaoaBKO Hea3MipaM0 Soaame m ohcbtb ysHaTB a  c ^ i-  
aaTB xieaon,'hKB coBpeMeHHBia no cpaBHeHiio c b  aeaoBiKOMB nep- 
boSb it h b im b  a a a  HŁminiHHMT, a,HKapeMB.

y c n ix a  b b  p im eH ia i’ix B  20 sanan-a, aoTopua Toaano a  
m o jkc tb  nocTaBBTB ceSi npaKaa^Haa (jj>B3HKa, Ha ctohbko  Saicrpo 
m aa nocaiA nie 1—2 CTOniria, hto  p,aace BpeMa CMiHBr OffHoro 
noKoalsHia ĄpyraMB 30—40 niTB, i io t t h  He Minaninee cKna.ua 
JKH3HH aio,n,efi b b  npeacma BpeMeHa, Tenepa cymecTBeHHO H3Mi- 
naeTB s t o t b  CKaa^B. B b  o to m b  aerKO ySi^HTaca, SpocaBB 
B3raa^B Ha to , h to  HaneaaTaHO KypcaBOMB b b  TaSaaąi I ,— 
t o , kto  npe,n,Bi,n,yiH,eMy noKoaimio Saiao Hea3BicTH0 a  ae- 
ROCTynHO.

CKOpO OflHaKO, MOHCHO Ha.H,iHTBCH, KpyrB OCHOBHBIXB 3a - 
^a iB , no,aaeJKain,HXB pimeHiio, SyjieTB ape3BBiaafiH0 cyaceHB a  
B,aace yHBHToaceHB,—a  <j>H3BKi ocraneTca aimiB coBepmeHCTBO- 
b h t b  a  jybaaTB bcc Sonie a  Sonie npaKTHHHBiMH yace HMiio- 
ia,iaca p im em a. H to Sb i ae fliaaTB pacKor.aHHKixB npopoaecTBB, 
He Syp;eMB CTapaTBca 3araaHyTB aroSonaiTHBiMB B3rna,n,OMB b b  
6ynyw,ee, Kor^,a oSb ih h b im b  cpe^cTBOMB coo6meHia Sy^eTB co- 
oSin,eHie no BO3^,yxy, Kor.ua TenoniKB Sy^eTB noayaaTB paSoTy 
nenocpeflCTBeaHO H3B xHMHaecKoa aHepria, Kor.ua na a noayae-

cKna.ua
Kor.ua
Kor.ua
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h ih  s to h  a H e p r i n  — n  b i > a a c T H O C T H  ; i , a a  n o a y a e H i a  K H c n o p o ^ a  

c b  e r o  a H e p r i e i o  H 3 B  y r n e K H C J iO T Ł i  n  a 3 O T H C T B ix B  B e m ,e c T B B  n  

D E IH H  H 3 B  B 0 3 ^ , y x a  —  H  ftJ IH  p a C O T B I  H e n O B ^ K B  C T a H G T B  y T H H H - 

3 n p o B a T B  ; i y ' i n c T y i o  O H e p r i i o  c o j i u p a  H e s a B n c n M O  o t b  „ H a n p a c H o “ 

(c b  T o a e K B  e p i a i i a  6 y n y n i , H X B  n i o ^ e S )  3 a H H M a r o m n x B  m & cto H a  

3 6 M jrfe  p a c T e m f i ,  K o r ,n ,a  n e a o B Ś K B  H e  to hbko  G y n c T B  chochtbch  
C B  f l p y r H M H  JD O flB M H , H e  TO JIB K O  S y f tO T B  C H B im a T B  H a  p a 3 C T O H -  

j t l i l i ;  H O  H  o y x e T B  B H JI^ijTB  H a  p a 3 C T 0 H H iH ,  H O  H  6 y ^ , e T B  6 e 3 B  

n p o B O f lO B B  H a n p a B j i H T B  b b  n r o S o e  M i c r o  3 6 M H o r o  m a p a  3 H e p -  

r i i o ,  3 a n o n y ri e H u y i o  h m b  o t b  r o r o - a t e  n H T a j i B n ; a ,  K a K B  T e n e p B , — 

c o n H i i , a 3 K o r ^ a  o h b  i i p n ^ y M a e T B  M i p s i ,  h to o li H 3 6 i r H y T B  y a c a -  

c o bb  r p a ,n ,y m ,H X B  n e ,n ,H H B ix B  n e p i o ,n ; o B B  h  n o c T e n e H H a r o  o x n a a c -  

3 , e H i a  3 e M H o r o  m a p a .  C y m , e c T B e H H O  H O B a r o  b b  s t o m b  6 y -  

s y i ą e M B  n o  c p a B H e H i i o  c b  H a c T o a m ,H M B  S y ^ e T B  M a n o , — e c a n  

3t o t b  r p a j i , y m , i H  n p o r p e c c B  c p a B H H T B  c b  t -Łm b  M H T e p ia n B H B iM B  

n p o r p e c c o M B ,  K a n o n  p , a n o  y a c e  n e n o B i n e c T B y  y ^ a a n o e  n o c T n -  

S K e H ie  h m b  n p a K T n a e c K H X B  u , i n e i i  $ H 3 H K H .

TOMCK-b.
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ę>. J l e H a p f l a ,

B t> nocni^H ie ro,n,Hi HopBeaccKie yneHBie npe,n,iipnHHJni no 
HHnii,iaTHB'fe K. BnpKenaHfla pa,n,B CHCTeMaTHiecKHXB H3cjrk,n,o- 
BaHiii cimepHaro ciaHia, KOTopoe TaKB nacTO HaSmo^aeTca b b  
3T0H CTpaHi, H npHIUJIH KB TOMy 3aKniOHeHilO, HTO 3ft'hcb MU 
HMieMi, .n&no c b  KaTOAHbiMH nynaMH: nocjrkflHie, Hoxofla o t b  
connn,a, npoHHKaiOTB b i > 36MHyro aTMOC^epy n ocBimaiOTB 
BO3flyx,Ł coBepmeHHo TaKHMB-ate o6pa3OMB, k &k b  KaTOflHue 
nyrni pa3pa^Hon TpyÓKH, npoine,n,mie nepe3B aniOMHHieBoe 
OKOHI(6, OCB'hlIJ,alOTB ryCTOił aTMOC$PpH£IH BO3/tyXB, B.0 T*ilXB 
nopB, nona He ncnesaiOTB BcjrfeRCTBie nornom,eHia b b  h o m b . 
IIpuTiiHoii KOHąeHTpanjn 3t h x b  nynen y 3eMHbiXB iio jiio c o b b  
o h h  CHHTaiOTij ^■fencTBie MarHHTHaro nona aeMJin: s t o t b  B3rna1aB 
BHOHHi nofl,TBep5Kfl,aeTca oniraM H BapKenaH^a h  Teopieii 
IlyaHKape.

OÓTbaoHeHie cfeBepHEixB eiaHifi h o m o ih ,bio  KaTop,HBixB ny- 
nen, h c xo ,ti,hiu ;h x b  o t b  coaHna, cornacyeTca Tanace h  c b  ii3cni>- 
.̂OBaHiaMH HopBe5KCKHX’Ł yTieiibixB, Tpyflbi KOTopux'B nona em,e 

Mano HSBicTHU, x o t h  u  npe^oTaBnaiOTB He Mannit HHTepecB. 
OooSeHHaro BHHMania 3acnyJKHBaK>TB BMHHcaeHia A. ULrep- 
Mepa OTHOCHTenhHO toto  nyrn , no KOTopoMy flonamu enipo- 
BaTt KaTOAHBie nynii, npHóninKaacb k b  MarHHTHOMy 3eMH0My 
m apy. 9Ta paÓOTa o6b h c h h6t b  HaMB He to h b k o  cymecTBOBanie 
jfhficTBHTenBHO Ha6nio,n;aeMBixB 30h b  noBTopaeMOCTH ci;BepHbixB 
ciam fi BB H3B'fecTHBIXB BBICOKHXB reorpa$HHeCKHXB mnpOTaXB 
BOKpyBB MarHHTHEIXB 3eMHBIXB nOHIOCOBB, HO n Henocpeji,cTBeHHO 
BBiacHaeTB MHoria nacTHOCTH stoto HBneHia. TaKB Hanp., 
H3BicTHBiH nnocKiii b h ,b,b  TtpannpoBOKB. KOTOptiii nacTO npn- 
HHMaiOTB nynn cŚBepHaro ciaHia, oÓBacHaeTca jtiHCTBieMB 
MarHHTHBixB c h h b . KpoM'h Toro, BbiancneHia IIlTepMepa ytta-
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abiKaiOT'!), no MoeMy Miilmi to, n Ha t o , h t o  3H,icb h a o t t . p ia n  He o 
KaTOflHH^TS JiynaXT>, KOTOpbie MOrHH 6bl npOH3OHTH BT> 36MH0fi 
aTMOc<j>ep’fe, naripiiw ipr., BcaincTBie niacTBia yabTpa-tJńoaeTO- 
Baro c iiira  cojiHua b t > BepxHHXrb cnoax'b aTMOc^epm; Ha o c h o - 

BaHill MOHX'B npejKHHXT. OHBITOBT. H MOry CKa3aTb, HTO TaKoe 
HBJieHie Morao B03HHKHyTb nona. BaiaHieMa. CB&Ta Ba> pa3pi- 
/KeHHOMT) B03;iyx'h npn cooTBiTCTByioin,eMa> '̂fei-icTBiii sneKapii- 
HeCKHXa> CHJTŁ, H TaEHMT> 06pa30Ma>, H0fl,06H06 HBaeHie paHbine 
MOraO-6bI SbITb CT> nOCTaTOHHBIMa> OCHOBaHieMT* npHHHTO 3a 
BO3MO5KHUH cnoco5a> BO3HHKHOBeHiH ayaeii ciBepHaro c i a n i a .  

Ba. HacTOHin,ee BpeMa, aanpoTHBa., m o j k h o  BnoaHi onpeniaeHHO 
yTBepjK^aTB, aro  h c t o h h h k o m h  3 t h x t > ayaeii HBnaeTca coaHU,e, 
i i Ba. aaoTHOOTH, B ipoarao, MicTa ero iiOBumeHHon ,̂’feaTeab- 
h o c t i i , KOTopua MoatHO y3HaTt no (JaKeaaMa. h  naaHaMa.,

T enept, K0H6HH0, oaeHB BaacHO y3HaTh h t o  Hn6y,n,B Sonie 
onpe^iaeHHoe o caMOH np u p o n i ycTaHOBneHHbixa> TaKHMa. oSpa- 
3 o Ma. KaT0^HHxi> aynen, ncxo^ain,HXrb ora. coaHąa, a h m c h h o  

0ÓT> HXa> CKOpOOTH, O BeaHHHHi HXa> MarHHTHOH 0TKH0HH6M0CTH 
h  o6a> h x t > noraom,aeMOCTH, t h k t .  KaKa. s t h  Tpn KaaecTBa nonJKHH 
SbITb 3fliCB TaKT.-ate TiCHO CBH3aHbI OftHO CŁ ^pyrHMT., KaK'b 3TO 
Bcer.na SbiBaeTa. h  Ba. K a T o p a s i. nyaaxT>.

YnoMaHyTŁia BbiHHcaeHia IIlTepMepa noKa3LiBaiOTT>, h t o  

HificTBHTeabHO HaSaronaeMOMy paniycy 30HH aacTOTBi ciBep- 
h m x t > eiaHiii cooTBiTCTByeTa. HeoSuKHOBeHHO Soabinaa Bennaima 
npoH3BeneHia H . B, ( H — MarHHTHoe nonę, B  — paniyca. Kpn- 
b h 3 h ł i  Jiyneiii, t . e., npyrHMH cnoBaMH,—HeoSuaanHO Maaaa 
MamnTHaa OTKaoHaeMOCTb 3THxa> ayaeii. Oica3biBaeTca, h t o  aro 
npoH3Ben;eHie naeTrb BeananHy nopa^Ka 1000000 C. Gr. S., a 
Ha ocHOBaHin 3aBHCHM0CTH, HMiiomea 3HaaeHie naa KaTOnHbixa> 
ayaeii, o t o  noKa3biBaeTa., h t o  : y i , i e b  m b i HMieMa. n ia o  ca. Ka- 
t o h h h i m h  ayaaMii, cicopocTb KOTopbixa> npeBOCxoji,HTa> He t o h b k o  

CKopocTb Bcixa. HanSoaie SbicTpbixa. ayaeii pa3pa,n,iibixa> rpy- 
Soita., h o npenminaeTa,naate h  caMbie CKopbie [ i-  ayan  Bcixa, H3- 
BicTHbix'b h o  HacToainaro BpeMeHH panioaKTHBHbixa> aaeMeHTOBa..

Bb c &m o m t .  n i n i ,  BennaiiHa npoH3BeneHia H .R  naa Ka_ 
TOHHbix'b ayaeii Ba. pa3pa,n,HHixa. TpySKaxrb, naace npn oKopocrn 
Hxrb paBHoii ’/3 CKopocTH paonpocTpaHeHia cBiTa, nocraraeTTb 
ToabKO 500, h  H,a»e n.aa caMbixa. c k o j )h i x t > ayaeii, HaH,n,eHHbixn. 
y  pa3aHHHbix,b paH,ioaKTHBHHX,b BemecTBa., o h o  He npeBbunaeTa.
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5  0 0 0  C .  G .  S .  C y a a  n o  O T O M y , a y a n  c t o e p H a r o  c i a H i a  R o a s H H  

o ó a a a a T B  H e o S u K H O B e H H O  S o a B n iH M H  c k o p o c th m h , a p e 3 B m a a n H O  

6jih 3k h m h  k b  c K o p o c T H  c a M a r o  c B ^ T a .  H a  o c H O B a H in  T o r o ,  hto  
M U  3 H a e M B  £ 0  C O B  H O p B  O C B o f ic T B a X B  C a M I K T j  6 m C T p m X B  

K a T 0 ^ H H X B  a y a e n ,  mohcho y c T a H O B H T B  3 a B n c n M O C T B , n o  K O T o p o i i  

n p o H 3 B e ^ , e H i e  H . R  —  ( m / e ) 0 . v  /  j /  1 —  v*  f  ć* . 3^,'Łcb v  o 6 o 3 H a -  

a a e T B  c ko po c tb  p a c n p o o T p a H e H i a  i c a T o a n m x B  n y a e i f ,  c — cko - 
p o o T B  C B ^ T a ,  ( m / e ) „ - - o T B o m e m e  M a c o m  icb  a a p a ^ y  M e,n ;n e H H O  

,H B H J K y m K x c a  K 0 J i n Tie c T B 7 >  a a e K T p n n e c T B a  ( E l e k t r i c i t S t s ą u a n t e n )  

(  =  5 , 7  . 1 0 - 8  C .  G .  S . ) ;  H 3 B  c o n o c T a B a e m a  3t h x b  ^ a n i t H K B  b h - 
T O K a c T rB , k t o  ckopoctb  a y a e n  e i r n e p H a r o  c i a H i a  c o c T a B a a e T B  

0 , 9 9 9 9 9 8 5  C K o p o c T H  c B ^ T a  k b  to  B p e M a ,  K a K B  ckopoctb  c a -  

m l ix b  6 m c T p m x 'B  a y a e n  p a ^ i a  ( 2 7 .  R  =  5  0 0 0 )  c o c r a B a a c T B  

TO H B K O  0 , 9 4 7  T O H -JK e  C K o p o c T H  C B ^ łT a . 9 t O o 6 c T O a rre n B C T B O  B O 3- 

S y a c .n .a e T B  e m ,e  cobcŁ m b  o c o 6 m n  H H T e p e c B  kt> s t h m b  K a T O ^ H H M B  

a y a a . u B  c o a H p a ,  n  a  c a H T a i o  H e a n m H H M B  n p u B e c T H  3 ^ , 'h c b  o^ ho  
n e p e B m a n c a e H i e ,  K a c a i o m , e e c a  b t h x b  c o a H e a H m x B  a y Ti e i i  n  c p i -  

n a H H o e  H a  o c H O B a H i n  e n j e  p a H i e  H a n ^ e H H o n  m h o io  3 a K O H O M ip -  

h o c th  n o r n o m , e m a  K a T O f lH m x B  a y a e f i ;  3to  B m a n c a e H i e  n o K a 3 m -  

B a e T B ,  m r o  n  n o r a o m a e M O C T B  a y a e f i  c i B e p H a r o  c i a H i a  b b  36m - 
h o h  a T M O c ^ e p i  H a x o ,n ,H T c a  b b  iio j ih o m b  c o o T B c k r c T B in  c b  t 4 m b  
n p e ^ n o n o a c e H i e M B ,  hto  o h h  c y T b  E a T O ^ H n e  n y a n ,  o ó a a ^ , a i o n i , i e  

H e o S m a a n H o n ,  ; i ,o  H a c T o a i ą a r o  B p e M e H H  H e c a m x a H H o f i  C K o p o c T B i o ;  

B M i c T k  c b  t 4 m b  oho  c o r a a c H O  n  c b  T e o p i e n  B n p K e n a H g a  n  

H L r e p M e p a ,  y T B e p a c , n a i o i u , e n ,  hto  3t h  a y a n  M o r y T B  chhbho  
H C K p H B a a T B c a  n  o6x o ,h h t b  B O K p y r B  n o a o B i i m  3 6 M H o r o  m a p a  

p a H B i n e ,  a i i M B  ocb4 t h t b  B O 3 j i .y x B  bo  B p e M a  C B o e r o  n o c a i j i . H a r o  

n o r a o m e H i a  b b  G o J i i e  r y c T M X B  c a o a x B  a T M o e ^ e p m  n  n p o -  

H 3 B e c T H  o i r n e p H o e  c i a m e .  n p n  s t o m b  c a ^ / t y e T B  n p n H H T B  bo 
B H H M a H ie  c a i a y r o m i a  ^ B i ł  s a K O H O M ^ p H O C T n :  1 )  n p o n o p n , i o H a a B -  

h o ctb  M e a c j i y  M a c c a M H  h  n o r a o m ; e H i e M B  n  2 )  S m c T p o e  y M e H B -  

m e H i e  n o r a o m e H i a  c b  B O 3 p o c T a m e M B  c K o p o c r a  a y a e ń .  9 to  
B m a n c a e H i e  c T a a o  bo3m o k h h m b  to h &ko  cobc& m b  H e ^ a B H O ,  n o c n i ;  

T o r o ,  K a K B  H l T e p M e p y  y p ; a a o c B  n p o n 3 B e c T n  H a ^ e a c H m a  H 3 M i ł -  

p e H i a  B m c o T B  c i ; n e p H M X B  c i a H i n ;  o h b  h m ^ h b  a io 6 e 3 H O C T B  c o -  

o6 ih,h t b  M i i k  p e 3 y a i > T a T m  c b o h x b  T p y j i o B B ,  H a c K o a B K O  o hh  6 m a n  

B m n n c a e H m  h m b  p ,o  H a c T o a i n , a r o  B p e M e H H .  H s M k p e m a  b b ic o t b  

H l T e p M e p B  n p o H 3 B O A n a B  n o c p e ^ c T B O M B  O A H O B p e M e H H a r o  $ o to - 
r p a ^ n p o B a H i a  c i m e p H a r o  c i a H i a  c b  f f B y x B  ^ o c T a T O H H O  O T ^ a -
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ji6 h i i b i x 'b  f lp y r t  o t t > Apyra CTaHipn, npHKCMT. sap.HHMTj nna- 
HOMŁ CJlyżHHJIO 3B'h3flHOe H©6o. UpHJiaraCMBIH 33,'hcB pHCyHOK'b 
(<j)lir. 1) nOKa3£IBaeT1>, KaKEB SCHLI 3TH KapTHHBI, H KaKrB O I li  
HO3,XO3,HTrB 3.JIH H3M*isp6HijI BblCOTB. BtlHHCJieHHEIH BBICOTBI 116- 
3KaTT> M63KJiy 5 0  H 2 0 0  KM. Hafl1> 3eMH0H nOBepXHOCTBK). IIo- 

. 3TOMy HHor^a ÓEiBaeTT., k t o  nocJii^Hee HCTOipeHie nyseii se- 
pesT. norjiom,eHie Brb BO3ffyx'b npoHcxo^HTrB t o j i b k o  b t . c jio Ij 

aTMOc^epBi, jieacameMs. Ha b b i c o t Ł  7 0  —  5 0  k m . E c h u  m b i  n p n -  

m o m t . 3 t h  b b i c o t b i ,  b b  KOTopBix'B BO3flyniHoe saBneme paB- 
HH6TCH OTT. 0 , 1 3  £ 0  1 , 5 7  MM. pTyTHarO CTOJlSa, TO HattflflMB 
Maccy BO33,ymHaro c j i o h , jieżKaiparo BBirae 7 0  k m . ,  p a B H y i o  

0 , 1 8  r p . / c M . ’ , b t > t o  BpeMH KaKEB Macca BO3flyniHaro c h o h , ne- 
JKamaro BBiine 5 0  k m . ,  em,e paBHa 2 . 1  rp./cM.2. Macca 3 t h x t > 

CJIOeBT. 3KBHBaJI6HTHa CJIOIO aJHOMHHIH TOJIIHHHOIO BT> 0 , 6 5  MM.

<t>nr 1 .

h  7 , 7  m m . T a K T .  KaKT> K a T O ^ H B ie  H y T H  n o r a o m a i O T C H  n p o n o p -  

n j o H a j i B H O  M a c c a M T . ,  t o , i i p u  n p o H 3 B o ,n ,C T B ’Ł  p a c n e T a ,  B 0 3 3 y i n -  

H u e  c j i o h , K e p e 3 T »  K O T o p n ie  f f o m K H B i n p o H H K a T B  J i y s u ,  H ,n y iH ,ie  

O TT. C O J IH p a , M 03K H 0 S a M Ś H H T B  3 T H M H  H a rJ IH f lH B IM H  a j I I O M H H ie -  

b b i m h  c j i o h m h . J ],jih  K a T O jiH B ix T >  j i y n e ś i  si n a m e j T B  b t .  1 9 0 3  r . ,  

k t o  O T H o m e H ie  M e s c f l y  n o r j i o m ,a i o i H ,e H  c h o c o S h o c t b i o  h  M a c c o f i  

p a B H O  5  C M . / r p . ,  a  3 H a K H rr e j iB H O  M e H B i n i a  B 6 h h h h h b i  3 t h x t . h o -  

c T o s iH H B ix rb  n o r j i o i u e H i s i  b t > 7 i p y r H X B  p a j i i o a K T H B H B i x ’B  T ,f e j i a x ,B  

3 ,0  c h x t > n o p s .  e i n ,e  h c  H a i i j j e H B i .  I I o s T O M y  c a M B ie  C K o p B ie  H 3T . 

b c Ł k t . h 3 b 13Ct h b i x t > j i y s e i i  p a 3 ; io a K T H B H B ix T .  B e m e c T B T .  T e p a iO T T .

3
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0 , 4 1  0 B 0 6 H  HaUa.TbHOH HHTeHCHBHOCTH HOCni TOI’0, KaKrB OHH 
npoaAyTT. aepearb ynoMaHyrwa Bbiine aniOMHHieBHiH cnoii b i  
0 , 6 5  MM. T0JM1.HH0K). A  TaKT. KaK'b flaJKe H6 Bci cfeBepHHH 
ciaHia cnycicaiOTca ao  h p h h h t o h  o m e  rnySaHbi b b  7 0  k m ., 
to cniAyeTB ByMaTB, hto  h x b  nyaa em,e paHbine acnuTana 
Sonie canbHoe ocnaSneHie, Heacena t o , KOTopoe m u  Aonycrana; 
a eona m h  npaMeMB eiąe bo BHHMaaie h x b  CKopocTb, a cn i- 
flOBaTentHO, a  CBa3aHHyio ct> h p h  MeHbinyio nornomaeMOCTb, to 
npiHACMB K'b 3aKnK>aeHiK>, h t o , npnSHHwaacb k b  3eMni a  apo- 
xo,n,H aepe3TE> BepxHie cnoa aTMOc^ppu, 9Ta nyaa  .hojiskhłi Sbina 
h a t h  oaeHb acKpaBneHHbiMH ayTHMH, BnonHi cooTBiTCTByro- 
ih ,h m h  TiMB, KOTopue 6bina BMuiicneHbi HTrepMepoMB. B i .  apo- 
t h b h o m b  cn y aa i nyaa , o6naAaioiu,ie nornoui,aeMOCTbio ynoMa- 
ayTbix'b Bbime SbicTpiHmHXB nyaea pa^ia , 6braa-6bi oonaójieabi 
AO  0 , 0 0 0 0 0 2 8  H a a a n b H o a  C B o e f i  H H T eH C H B H O C T H  .n a a c e  H a  ch m o m b  

k o p o tk o m t . nyTH b b  HanpaBncHia cnoa BO3,nyxa 30 5 0  k m . , a 
npa  ropa3AO Sonie a b h h h o m b  nyTH, KOTopaia h m b  npaxo,n,HTCH 
npoxoAHTb aa  c&m o m b  n i n i ,  o h h  Sbina-Sbi ocnaSneHbi a °  TaKoii 
CTeaeaa, h to  CTana-Su coBepaieHHO H63aMiTHbiMH. T o t b  <J>aKTB, 
k to  ciBepHbia ciaHia onycKaioTca a °  Tai;oii rnySaHbi, noKaabi- 
BaiOTT. HaMrb, k to  b b  niScTBHTenbHOCTH o hh  AonsKHbi oSnaAaTb 
ropa3AO MeHbuiero nornom,aeMOCTbro, aiM B n y aa  paAia, hto  
BnonHi cooTBiTCTByeTB 3X7. cKopocTH, KaKb KaTOAHHiKT. nyaea.

OcoSeHHO H,iHHO, K0H6HH0, H He MCHie HHTepeCHO CB (|>B- 
aaaecKoS t o h k ii 3 p im a  Samo-Sn nonyiHTb apaMbia yKa3aHia o 
nornom,aeMOCTH s t h x b  nyaea nocpeACTBOMB o h b ito b b  HaAB 
h h m h . H Tania H3cniA0BaHia npeACTaBnaiOTca AiicTBHTenbiio 
ocym,ecTBHMbiMa, SnaroAapa to h  BbicoTi, Ha KOTopyio Tenepa 
MoryTTE. aoAHHMaTbca 3Mia a  BO3AymHbie mapai, a  6naroAapa 
to h  nio6e3HOCTH, KOTopyio npoHBana ko MHi HopBeatcKie yae- 
Hbie, a  KOTopaa Aana MHi CMinocTb B3HTbca 3a 3t h  H3bicKaHia 
BMicTi Cb HHMH.

HTO-ace KacaeTca conHna, to mojkho cHm ara TBepAO ycTa- 
HOBjeHHHMt TOTB $aKTB, HTO OHO aOCTOHHHO, OCOSeHHO BO 
BpeMH H3BicTHbix,b nepioAOBB cnoeii aoBbuaeHHOH AiaTenb- 
h o c t h , nocbinaeTT. b b  npocrpaHCTBo orpoMHbia KonaaecTBa OTpa- 
AaTenbHaro aneKTpanecTBa b b  oSpa3i h m 6hh o  3t h x b  SaiCTpifi- 
nnixB KaTOAHbiKTj n y a e i. MaTepianbHbia Maccbi ero aoBepx- 
ho c th  AoniKHbi TorAa HMira nonojKaTenanaiH 3apaAB. l ip a  t o m b
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H e o S b r n a i i H O  S b iC T p o M B  .H B U H c eH in , K c r r o p o e  o Ó H a p y a t H B a i O T B  3t h  
w a c c H ,  o  H is  n e r K O  M o r y T B  c o 3 f l a T b  H a  n 0 B e p x H 0 C T H  c o n H u ,a  

M a r H H T H H H  n O J I f f ,  f l i s H C T B H T e jIb H O e  C y m e C T B O B a H ie  K O T O p b IX B  

A 0 K a 3 a H 0  n p e B O c x o ^ H Ł i M H  H 3 c n is ,n ,0 B a H iH M H  T .  E .  P e u a  (G. E . H a l e ) .  

B b  o S B H C H G H iH  n p o H c x o s K f l e H i a  3t h x b  M a r H H T H H tx 'Ł  n o a e n  a  H e  

c o r n a e e H B  c b  T e n e M B  tojibko  b b  e a ,H H C T B e H H O M B  M i c T i ,  a  

H M eH H O  B B  T O M B , H TO  3 T 0 T B  B B C n i f tO B a T e H Ł  C H H T a P T B  I ip H H H -  

h o h  n p o H c x o J K f l , e H i a  M a r H H T H b i x B  n o n e i i  ^ B H ł K e m e  O T p n p a T e a b H O  

3 a p a 3 K e H H £ i x B  M a c c B  b b  to  B p e M H , K a K B  m o h  n p e s K H i e  0H E 1T Ł I 

c b  n n a M e M M B  h  a a e K T p n a e c K H M H  ^ , y r a . \ m  n 0 K a 3 h i B a i 0 T B  M n i .  

hto  p a c K a a e H H Ł i a  h  c B i T H i p i a c a  M a c e b i  hatŁ io t b  to h b ko  n o n o -  

H C H T e n Ł H H H  3 a p a f l B ,  H TO  B H O JIH is  C O O T B iT C T B y e T B  T O H bK O  H TO  

n p H B e ^ e H H O M y  c o o S p a s K e n i r a  O T H o c H T e a b H O  c o a H n , a .  T a r a s a  

o 5 p a 3 O M B  a  n p H x o a t y  k b  3 a K m o a e H i i o ,  hto  H a n p a B n e H i e  p,b h - 
® e H i a  B c i x B  c n n p a a e o G p a 3 H o  p a c n p e , n , i n e H H b i x B  M a c c B ,  ko to - 
p b u i  P e a n  H a 6 a i o , n , a n B  R i f i c T B H T e a b H O  T a M B ,  r / y i s  o G H a p y s K H -  

B aiO T C H  M a r H H T H b ia  n o n a ,  c o B e p m e H H O  n p o T H B o n o n o a c H O  T O M y , 

K O T O p O e , X O T H  H  C B  G o a b U I O H  O C T O pO JK H O C T bIO , H M B  n p H H H C b T - 

B a e T B  T e n b .

H a K O H e i y b ,  H a M B  M o r y T B  3 a f l a T b  B o n p o c B ,  hto  a c e  c a y -  

5K H TB  H C T O H H H K O M B  T a K H X B  G lI C T p b I X B  K a T O JI ,H b IX B  H y H e f t  H a  

c o n H i i i .  H a  sto  moskho  O T B iT H T b ,  h t o , c y ,n ,H  n o  o n m a M B  c b  
H a a M e H e M B ,  M a T e p i a a B  a a a  T a r a x B  a y n c i i  p o n a t e H B  b b  b 3o6h - 
n i n  H a x o a n T b c a  b b  c o a H e H H o i i  a T M O C $ e p i  b b  < J> o p M i C B o G o a -  

h ł ix b  K o a a a e c T B B  s a e K T p n H e c T B a .

O f lH a K O , n o s a  h ^ t b  e i n , e  tn ,o c T a T O H H b T X B  o c H O B a H i i t  y T B e p jK -  

a , a T b ,  H TO  B B  C O H H e H H o fl a T M O C (jf> e p i, H B H H IO m eH C H  BO B C H K O M B  

c a y n a i  x o p o n n i M B  n p o B O ^ r iH K O M B ,  ^ i n c T B H T e a b H O  H a x o f l a T c a  

c n a o B b i a  a a e K T p H n e c K Ś a  n o n a ,  H e o 6 x o f l H M b i a  n a a  t h k h x b  6 o a b -  

s h h x b  cKopocTen. H c o B p e M e H H a a  H a y K a  C K o p i e  C H H T a e T B  n p n -  
n n H o i i  T a r a x B  G b i c T p b i x B  a y n e n  H C K a io H H T e a b H O  p a a i o a K T H B -  

H b i a  T i n a .  H o ,  T a K B  K a K B  n o  c y m . e c T B y i o m . e n  T e o p i n ,  a  T a K a c e  

n  n o  H M iio in ,H M C H  y K a 3 a n i a M B  o n t J T a ,  C K o p o c T H  a y n e f i  3t h x b  
B e m ,e c T B B  H e  s a n n c n T B  o t b  T e M n e p a T y p u ,  to  H a  c o n n u , i  c n i -  

S O B a n o - G u  n p H 3 H a T b  c y m e c T B O B a n i e  e m ,e  h o b b ix b , H a M B  H e -  

H 3 B i c T H b i x B  p a ,n , i o a K T H B H b ix B  B e m ,P C T B B , n p o H 3 B O ,n .H m H X B  e m ,e  

• ' o n i e  ó b i C T p b i e  a y n n .  B o3mohcho, hto  o r p o M H o e  j j a B n e H i e  B H y T p n  

c o a H ą a ,  K O T o p o e  n o c T H r a e T B  H i c K o a b K H X B  M H a a io H O B B a T M O c ^ s e p B ,  

c n o c o S c T B y e T B  o 6 p a 3 O B a H i r o  n n n  n p o ^ o a a c H T e a b H O M y  c o x p a H e -
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siło TaKHXT> aTOMOBrb, Macca KOTopuxi> óoJiBine Maccu .ąaHce 
H’hKOTOpblX1. ypaHOBŁIX'Ł aTOMOBT., CaMHXT> TH3K6JIBIX'I> H3T> HaH- 
,ji;eHHHX'Ł Ha 3eMirił pa^,ioaKTHBHbix'b aTOMOBT.. BuHeceHHbie t c -  

HeHieMH H3H BHyTpeHHOCTH cojiHU,a Ha ero noBepxHOCTb o h h  

MornH-6bi CTaTb h c t o h h h k o m t . 3THxrb jiyaeii npn c b o c m t j  pacna- 
jjeHin. rHH0T63a o6pa3OBaHia h .t h  3aMeflneHia pacna,n,a pa,aio- 
aKTHBHbIX'b aTOMOBT> BHyTpH He6eCHHX'b l if fh  H 36MJIH HO MO- 
eMy MHimiio m o h c c t t . cnyjKHTb GjiHJKaiiuiHM-i. oC^acHenieMb t o t o  

<J>aKTa, HTO 3TH HeyCTO^HHBbie Ha 36MH0H HOBepXHOCTH 3Jie- 
m c h t l i  Boo6iu,e cym.ecTByiOTTŁ. TaK-b KaKb pacna^T, 3 t h x t > aae- 
m c h t o b t .  npoHcxop,HT’b npn  yBenHHenin oSneMa. t o  aaMejyiHTb 
pacnaflT. nocpejicTBOMT. jjaBnenia isnoairls b o 3 m o j k h o .

reńaenbóeprb.

HpaRTłiqecBifl aanaiTia

21. CpaBHeHie apKOcreH hctouhhkobt. CB-hra
1. Jfyia cpaBHeHia apKOCTeii ji;Byx'b h c t o h h h k o b ^  c s i r a  

OÓbfKHOBOHHO CpaBIIHBaiOTT. HeHOCpe^CTBeHHblMT. HaSaro ̂ enieMT. 
apKOCTH npOH3BO ,̂HMbIX’b HMH 0CB’fem,eHiH HByXrb pafl,OMT) paCHO- 
HO3KeHHbIX'b O,HHOpO,n,HbIX'b IIOBepXHOCTeS. EcjIH 3TII nOCJliflHia 
apsocTH ocBim.eHia o,n,HHaKOBbr, t o  Meacfly h p k o c t h m h  h c t o h h h - 

k o b t > cBlłTa i  h  i ( h  h x t > pa3CToamaMH r h  r t o t t > Bbiineyno- 
MaHyTbtxrb noBepxnocTeii cymecTByeTT. 3aBHCHMOCTb

Taicb Kaicb, o^Hano, cyac^eme o 6 t > o^HHaKOBOCTH apKOcreił 
oeBimeHia npHxoji,HTca cocTaBaaTb Ha ocHOBaHin H0Ka3aHiii 
raa3a, rjiaan ace a j i h  TaKoro cyac^eHia aBnaeTca opraHOMT. He- 
P,OCTaTOHHO HyBCTBHTeabHblWb, TO pa3CHHTbIBaTb Ha 6oabHiyK> 
t o h h o c t h  npn  nofloSHaro po^a ^>OTOMeTpHHecKHX'b H3M’fepeHiax'b 
Heab3H. Ha^eacHbie peayabTaTbi nonyHaiOTca niiHib b t > t o m t > 

cay n ai, ecan o6a HCTOHHHKa CBira H3ayTiaiOTrb Jiynn no BO3- 
m o j k h o c t h  o,n;HHaKOBaro cocTaBa, t .  e. OflHHaKOBo OKpameHHBie. 
IIooTOMy TOUbKO Taicie h c t o h h h k h  CBł/ra h  caii^yeTT. SpaTb jpia 
HacToaipeH paS ora.
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2. H e o 6 x o f tH M H a  n p H H a fln e sH O C T H : ^OTOMeTpB, 
oniHaecKaa c e h m ł h  h jih  MaomTaÓB c b  siaeHiaMH Ha caHTH- 
MeTpBI, HCTOHHHKH ClillTa.

OaeHB npooToii <J>OTOM0TpB, .naromin b t> TO-ace BpeMa 
b iio jih I ; y^oBaeTBopHTenBHBie pe3yaBTaTBi, mohcho h 3POto bh tb  
cir.b/iyroHi.iTMB o6pa3OMB (TenaepB, re3exycB). Tpn anoTHKa 6ś- 
nofi nanupocHOH óyMarn 15 c m . X  15 c m . CKnajjHBaiOTB b m Łc t Ł, 
cfl&aaBii npe^,BapHTeabHO b b  cpe^HCMB H3B h h x b  Tpn KpyraBiXB 
OTBepcTia, ^iaMCTpoMB bt> 1,5 c m ., npii ho m ohi,h  npoGoHHaro 
cBepaa, Ha pa3CTOHHiH 2,5 c m . ppyrB  o t b  flpyra. TaKHMB o6pa3OMB 
H3B nanHpocHofi SyMara cocTaBHTca snpaHB, nacTH KOToparo, 
aejKain,ia npoTHBB OTBepcTifi, CiyayTB npo3paTiHrhe ocTanaHoro 
<J>ona SyMarn h , K ara noKa3BiBaeTB o n im ,  6ynyTi> oSaaflaTB 
onTHaecKHMH CBOHCTBaMH, aHanomHHMH p Łm b , KaKHMH o6aa- 
AaeTTj JKHpHOC nHTHO B t oGBIKHOBeHHOMB (pOTOMeTplj ByH3CHa, 
t . e. b b  OTpaaccHHOMT) cbI jtI j Sy^yTB Ka3aTtca t c m h ł im h  Ha 
cjiiraoM ij (JjoHi, b b  npoxo^,am,eM'Ł-5Ke, HaoóopoTB, cb&t j i i im h  
Ha TCMHOMB (JjOHŚ, a npn  OCBl.meHbl CB o5'feHXB CTOpOHB MO- 
ryTB Hcae3aTB.

UaroTOBaeHHBiH TaKHMB o6pa3OM*B OKpaiiB iipHicjieimaiOTB 
KB ftCpeBHHHofi HJIH KHpTOHHOil paMK^, KOTOpyK) BB CBOIO OHC- 
peji,B npHKpinaaiOTB k b  nonayny onTHiecKOH cKawBH h jih  k b  
KaKoił-HHSyąB no^cTaBKi.

llBMipeHie npn noMOin,H TaKoro <J>OTOMeTpa npoH3Boa,HTca 
b b  caiflyionj.eMB nopa^Kli. Ho o^,ny CTopoHy BKpaHa h o m I j- 
IH,aiOTB BCnOMOraTCHBHLIH HCTOHHHKB CB'L’fa, HanpHM'LpB CTea- 
pHHOByio cirfcay, no SPyryio-JKe CTopoHy—o^ h h b  H3B cpaBHH- 
BH6MBIXB HCTOHHHKOBB. ILlOCKOCTB 3KpaHa HpH 3T0MB yCTa- 
HaBjiHBaeTca t b k b , htoCl i OHa hc  Suną BnojiHl; nepneH^HKy- 
aapHa k b  npaMOH, coegHHaioineH o5a HCTOHHHKa cB-frra; cpea- 
Hee-5Ke h h th o  3KpaHa ^ ojijkho Haxop,HTBca Ha sto h  npaMoił.

HcnBiTyeMBiH h c t o h h h k b  c isiia  nepe^BHraiOTB no t4 x b  
nopB, nona cpejiHee naTHO hchc3h c t b . O 6b  o to m b  m o m c h tŁ 
cy,o,HTB, cniffa 3a imrŁueineMB apKOCTH ocTaaBHBixB flByxB 
h h t c h b . OneBH^HO, npn HCHe3HOBCHiH cpe^Haro n a raa , oj\ ho  
H3b  KpaiiHHXB hohjkho  Ka3aTbca t c m h b im b , a npyroe—cbI it j ib im b . 
O,n,HOBpeMeHHoe Ha6nio,aeHie sa H3MrhH6HiGMB apKOCTeit b cŁ x b  
TpexB naieHB ohchb oGaernaeTB ripaBiuiBHyio ycTaHOBKy. HaMłi-
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P h b b  3arriMB pa3CT0HHie HcntiTyeMaro HCTOHHHKa CBira o t b  

cpeflHHro naTHa, o i i b i t b  iroBTopaiOTB co b t o p b i m b  h c t o b h h k o m b .

OTHOiueHie KBa^paTOBt Haii^,eHHBixB T a o M t o6pa3OMB 
pa3CTOHinii npe^,cTaBHTB HCKOMoe oTHomeiric apKOCTeii h c t o h - 

HHKOBB.
K pow i OTOro <J>OTOMeTpa, m o j k h o  TaKżice peKOweHflOBaTB 

<j>0T0M6TpB ByH36Ha CB HaKJIOHHHMH 3epKaJiaMB. O0T0M6TpB 
3T0TB COCTOHTB H3B SyMaHCHarO 3KpaHa CB JKIipHBIMB nHTHOMB, 
cftijiaHHŁłWB na HewB cTeapHHOMB m  KepocnHOMB. SicpaHB 
noMim,aeTca wejKfly p,ByMa aepKajjaMH, cocTa]uiaiom,nMii MejK^y 
coGoto TynoH yrojiB. 3epKaaa .t b i o t b  b o 3 m o j k h o c t b  HaSaro^aTB 
HJHpHOe naTHO OflHOBpeMCHHO CB o6iHXB erO CTOpOHB, TTO 
oGjieraaeTB iipaniiaBHyio ycTanoiiKy. X o t h  TaKoii ^OTOweTpB 11 
HMieTca b b  npo^ałKi ( c m . Karanorn cpiipwB, H3roTOBaaioniHXB 
<J®r3HHecKie npn6opEi), h o  ero, KOHemo, nerico m o j k h o  it3 p o t o -  

BHTb ftOMaiHHHMH cpe,H.CTBaMH. ,U,JI5I 3TOrO CTOHTB TOJIBKO yKpi- 
h h t b  Ha flOCKi ;ina He6onBmnxB 3epKaJia itop,rB yrnoMB o k o j io  

130°— 140° ;ipyrB  k b  sp y ry , a MejKjiy h h m h  noMicTHTB ospam i 
CB JKHpHBIMB nHTHOMB HJIH IIHTHOMB, npHrOTOBJieHHBIMB HO 
cnocoóy, yKa3aHH0My BBinie, TaKB, h t o ó b t  o h b  ,n,ijiHJiB yronB 
wesK^y 3epKajiaMH nonojiaMB.

M o jk h o  TaKHte c b  o t o h  h 4 j i b k > BocnonB3OBaTBca iiMiiomn- 
m h o h  b b  KasK^OMB <j>H3HHecKOMB KaÓHHeri cpe,n,HeH IHKOJIBI 
TaKB HasBiBaeMBiMH „3epKajiaMH nop,B yrjiOMB“.

CpaBHeHie apKocTei h c t o h h h k o b b  npn h o m o i h ,h  OTOro $0- 
TOMeTpa npoH3BO^HTca cai;iyioui,HMB o6pa3OMB. IIo o,n,Hy c t o - 

poHy OKpaHa nOMiipaiOTB BcnoworaTejiBHBin h c t o h h h k b  cBiTa. 
a no spyry io  noonepe^HO KaJK/iBiii H3B cpaBHHBaeMBixB h c t o h - 

h h k o b ł . L Ic t o t h h k h  pacnonaraiOTB Ha npaM oi, nepneH,n,HKy- 
jrapHofi k b  h j i o c k o c t h  OKpaHa. IlepeflBHraa ncnniTyeMBie h c t o h - 

h i i k h , CTapaiOTca yciaHOBHTB h x b  TaKB, h t o ó b i  HaojiKyiaeMBia 
b b  3epKaaaxB H3o6paJK6Hia n a m  Gb i j i h  OHHHaKOBOH h p k o c t h . 

^ajIBHiHHliH X0fl,B paSOTBI TOTB-JKe, KaKB H BB npeflBiH,y- 
m,eMB cjiynai.

©OTOMeTprraecKia H3MipeHia cnigyeTB npoH3BO,n;HTB b b  

xopouio 3aTCMHeHHOH, a eine, k o h b h h o , Jiynme b b  o c o ó o h  o h t h - 

necKon KOMHarfs.
U P H M i  p B 1. CpaBHHTB HpKOCTB rpyHIlBI H3B HicKOHB- 

KHXB CBineH CB apKOCTBK) OftHOH H3B HHXB.
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l Ę f e a b  3 T o r o  y n p a a t H e H i a ,  n p n  K O T o p o M b  O T H o m e H ie  a p -  

K O C T 6H  C p a B H H B a e M H K I .  H C T O B H H K O B I) C B 'fe 'ra  3 a p a H " f e e  H 3B "feC T H 0, 

coctohtI) Bfb  t o m i., h t o Sbi H a r a a ^ H i e  H O K a 3 a T b ,  H a  K a ic y r o  t o i - 
H O C T b  M b l M O H te M b  p a 3 C H H T b I B a T b  n p n  H a iH H S H  H S M i p e H i a S b .  

O o T O M e T p o w b  c a y > K H a 'b  n e p B b i i i  H 3 H  o n n c a H H Ł J X rb  B b i i n e .  B ts 
K a a e c T B i  hctohh hkob^  C E / in a  S u a n  B 3 3 T b i  H e T B e p n K O B b ia  C T e a -  

p H H O B Ł ia  c b i a i i .  C bI shh y K p f . n a a a n c b  H a  ^ e p e B H H H b i a ^  6 p y c K a x ,b ,  

B rb  K O T O p U K H  K O H O B O pO T O M H  O b U IH  C ^ i a a H b l  C O O T B tT C T B y ro n i.iH  

3 , i a M e T p y  OB’h Ti e i i  y r a y O a e H i a .  H coSko^ hmo  i i O A p f c b i B a H i e M T .  

<J>HTHaeH ^ o c T H r H y T b  T o r o ,  htoSu  n a a M a  C B 'h a e H  h m śh o  ho 
bo3m o:khocth  o ^ H H a K O B b ie  p a 3 M i p b i .  P e 3 y a b T a T b i  n p e ^ c T a B a e H b i  

bts c a i a y i o m e i i  T a S a n n i ,  b e  K O T o p o i i  r  n i  o S o s H a a a r o T O .  coot- 
B iT C T B e H H O  p a 3 C T O H H ie  O T b  a i c p a n a  h  a p K O C T b  r p y n n b i  cb^ h o h ; 
z ,  h  i t — p a 3 c r o a H i e  o t ł  T o r o - a c e  3 K p a a a  h  a p n o c T b  ' r o i i  c B i n n ,  

K O T o p a a  G b i a a  B 3 H T a  ^ a a  c p a B H e m a ;  H a K O H e iy b

*  =  4 - -  ( 2 )

g  £

*  m T  0
r — = ł

_ >x 
§  £  
s - S

T  0

z r ,

r«"II §  ® 
S •*“

T  S
r -  = ł 2 

*1

2 3 5 , 5 2 5 , 0 2 , 0 1 6 3 5 8 , 5 3 3 , 0
•

3 , 1 4 2 4 9 2 , 5 4 6 , 0 4 , 0 4 3

r> 5 1 , 0 3 6 , 0 2 , 0 0 7 7 1 , 0 4 0 , 0 3 , 1 5 1 n 6 5 , 0 3 1 , 2 4 , 3 4 1

n 6 9 , 0 4 8 , 0 2 , 0 6 6 w 6 0 , 0 3 4 , 5 3 , 0 2 4 rt 7 9 , 0 3 8 , 5 4 , 2 1 0

rt 6 7 , 5 4 6 , 5 2 , 1 0 7 n 104,0 5 9 , 5 3 , 0 5 5 n 7 3 , 0 3 4 , 5 4 , 4 7 7

C p e ^ H e e 2 , 0 4 9 C p e ^ H e e 3 , 0 9 3 C p e f t H e e 4 , 2 6 8

M a K C H M a a b H a a  o t h o  C H T e a b H a a  o  hi h  6  k  a  o n p e -  

j r f e a a e T c a  n a  o c H O B a H iH  ( 1 )  h  ( 2 )  p a B e H C T B rb ,  a  h m c h h o :

n p n a e M b  r h  z ,  H 3 M 4 p a a i i c b  c a .  to h h o c tm o  a  o 0 , 5  c m . 
,H ,n a  n e p B a r o  i r o n  H a S a r o a e H i i i  H a x o a a M ,b

8 *  =  2  { 0 , 6  +  0 , 5  \  

k  \  3 6 , 5  2 5  )

=  0 , 0 6 8
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, 0 4 7
2 ^ \  =  0  

3 3 , 0  /

r jih  ,n ,e B H T a r o  

, 0 , 5  \

t . e .  M CH-fee 7 ° /o ;  f l J i a  n a T a r o

=  2  (  ° ’5  

A , \  5 8 , 5

t . e .  M e a i e  5 ® /o , h , H a K O H e u ,a >

oA2 2  /  0 , 5  _______
k 2 "  \  9 2 , 5  4 6  y  V ’VOA

t . e .  M e a i e  4 ° / o .  A  a o a o M y  O K O H a a T e n tH O  mojkho o a a T a T B :

A =  2 , 0 ;  A , =  3 , 1 ;  A 2 =  4 , 3 .

I I p H M i p a .  2 .  C p a B H H T h  a p K O C T Ł  K e p O C a H O B O a  J ia M I I H  

C a. a p K O C T B K ) C B i l H .

O o T O M e a p a .  Gbijib T O T a .-a c e ,  a  iic T O H H H K a.M H  C B -f/ra  c a y a c a j i a  

C T e a p B H O B a a  a e T B e p a K O B a a  c B - h a a  a  a e G o j i b i u a a  K e p o c a a o B a a  

j i a M n a  c a .  a n o c s a M a .  ( { u r r a j i e M a . .  J i a M n a  n o M rŁ w , a j i a c i .  B a . ,n ,B y x a>  

a o a o a t e a i a x a ,  othocbtpjibho n p a M O a ,  c o e ^ u i i a i o m , p a  e e  c a .  B c a o -  

A io ra T C B B H B iM a . H C T O B H H K O M a. c B ^ T a .  B a .  n e p B O M a .  a o n o a c e a i a  

n n o c K O C T B  n n a M C H B  j i a M i i u  G a n i a  a e p a e H ^ B K y a a p H a  Ka> B T o i t  

n p a M o f t ,  bo B T o p o M a .  a o n o a c e a i a  -  c o B a a ^ a n a  c a .  H e a .

P e 3 y n B T a T B i  n p e ^ c a a B j i e H B i  B a . c j r Ł n y i o n j , p a  T a G n a n . i ,  B a , 

K O T o p o a  r  u  i c y T B  p a 3 c r o a H i e  O T a . a i c p a H a  a  a p n o c T B  j i a M i i m ;  

r t a  i ,  —  a i - a c e  B e n a a a H B i  ,h;hh C B i a a ,  a  A a  A , —  O T H O n ie i r i e

o  i
a p K O C T e a  —  n n a  n e p B a r o  a  B a o p o r o  n o n o a c e H i a  n a M n B i .

l-e  rionoweHie naMnbi. 2-e nonoweHie naMnbi.

r r ,
i  =  A

r r .

_?
• 

j «
.

II

5 8 , 0 2 9 , 0 4 , 0 0 0 5 5 , 5 3 2 , 5 2 , 9 1 6

6 2 , 0 3 1 , 5 3 , 8 7 4 5 6 , 5 3 3 , 0 2 , 9 3 1

6 8 , 0 3 5 , 0 3 , 7 7 4 5 4 , 0 3 2 , 0 2 , 8 4 8

6 1 , 5 3 2 . 0 3 , 6 9 4 6 2 , 0 3 8 , 0 2 , 6 6 2

7 1 , 0 3 5 , 5 4 , 0 0 0 6 0 , 0 3 7 , 0 2 , 6 3 0

C p e ^ a e e 3 , 8 6 8 C p e ,n ,H e e 2 , 7 9 7
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M aE C H M aflB H aa  om H Ó K a. lipa: JiSMipeniii pa3CTOH- 
Hiił r n r , Ras nepBaro nonoJKema naanBi oniHÓKa He npeBO- 
cxoflHJia 0,5 c m . ,  a ^ j ih  BToporo — 1 c m .  ,H,j ih  nepBaro h s b  naSaio- 
/teHjfi HaXOffHMB

_2Ł_ — 2 (  0,6 +  ° ’5 
Zc \  58 29

=  0,052,

( - 1 1i 1 '
\  5 5 , 5 32,5 .

=  0,098

t . e. MaKCHManBHaa onrnSKa M erie 6°/o; p,na niecToro 
8A,
k7~ ~

t . e. MaKCHMajitHaa onmÓKa MeHie 10°/o, a noTOMy 
k =  3,9 h  A, =  2,8.

HHTepecHO TaKHce HaiiTH OTHOiueHie ——— :

k 3,9
Hałi^eMB, KCTaTH, b o  c k o j ib k o  pa3B ocB-femenie TaKOH jiaM- 

iioii o 6 x o ^,h t c h  jjemeBne ocBimeHia cTeapnHOBOH aeTBepHKO- 
b o h  c b I i t c h .

BsBiniHBaHie noKa3ano, t t o  b b  Terenie na ca b b  s t o k  JiaMni 
cropaeTB 13 rp . KepocHHa, a t h k b  KaKB ea apKocTB paBHa 3,9 CB'fe- 

h h m b , t o  na on iny  npnxoAHTca 13 :3,9 =  —  rp . KepocHHa; b b

Teiem e Toro-Hte aaca BpeMeHH b b  neTBepHKOBoii c b I t t Ł  cropaeTB 
10 rp . CTeapHHa. CnHTaa c t o h m o c t b  <J>yHTa KepocHHa b b  4,5 k o h . ,  a 
CTOHMOCTB (pyHTa CTeapHHOBBIXB CIsllHeji BB 29 KOH., HOJiyHHMB, 
h t o  OTHOCHTenBHaa c t o h m o c t b  Toro h  .ąpyroro ocBimeHia paBHa

=  19,3,

t . e. ocBiipeHie KepocHHOMB npH5nH3HTenBHO b b  19 pa3B ^e- 
ineBne ocBiipeHia CTeapHHOBBiMH cufriaMii.

Cni^.yiom.ie ,n,Ba npHMipa BBinojiHeHBi npn h o m o u i ,h  <J>o t o -  

MeTpa ByH3eHa c b  HaKJiomiBiMH 3epKanaMH.
n  P H M i  p  B 3. CpaBHHTB apKOCTH RByXB 3JieKTpHHe- 

CKHXB jiaMnoneKB.
9 tOTB npHMipB HOCHTB TOTB-5K6 XapaKT6pB, KaKB H Hep- 

BBlif. OHBITa ÓBIHH B3HTBI flBt JiaMHOHKH BB 25 CB^HeS H
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1 6  c i i i a e i ł .  P e 3 y n b T a T £ i  n p e ^ o T a B j i e H b i  bt> c j r f e / i y i o i n e H  ' r a -  

ó n n u i :

JlaMna bt> 
25 CBbMeń.

JlaMna bt= 
16 CBiseń. - i  =  A

*ir r x

8 1 , 0 6 5 , 0 1 , 5 5 3

6 1 , 5 4 9 , 7 5 1 , 5 2 8

6 3 , 5 4 3 , 6 1 , 5 1 2

5 7 , 0 4 6 , 5 1 , 5 0 3

C p e ^ , H e e 1 , 5 2 4

I l p n  H C M ls p e n iH  r  n  r t o n iH Ó K a  H e  n p e B O c x o ; i , n j i a  1  cm ., a  

n o T O M y  M a K C H M a J ib H a a  o T H O C H T e a b H a a  o r a n S K a  a n a  n e p B a r o  

H a S a r o ^ e H i a
SA

A
=  2

t . e. MeH&e 6°/«. 

<}>a6puKH A floaacHO

1

65
C n i ^ O B a T e a b H o ,

2 5
p a B H a T b c a  —

-A  =  0 , 0 5 4 ,

A =  1,52. 

—  1,56.

n 0 a a H H b i M a j

n p u M i p i ,  4 .  O n p e ^ - h a H T b  b i  n p o u , e H T a x rb  K o a n n e c T B o  

C B f / r a ,  n o r a o m a e M a r o  M a T O B b iM H  c T e ic a a M H .

,Ę hh  o n u T a  6  li a a  B 3 a T a  a a e K T p i r a e c K a a  a a M n a  B t  2 5  cb4 -  
Ti e i ł .  3 a K p b i B a a  e e  n o c a i ^ O B a T e a b H O  o a n i i M b ,  j jB y M H , T p e M a  

i i a T O B H i f f l  C T e K a a M H , m u  n o a y a n a H  c a i j j y r o m i e  p e s y a u r a T u :

B e a t
CTeKJia.

C t  l - M t  
CTeKJI. /»  — /„•

B e3 t
CTeKJia.

C t  2-mh
CTeKJI *i — k

B e 3 t
CTeKJia.

C t  3 -mh 
CTeKJI. ^ - A

r r l
i r r l

---  /l/j
l

r r i

. -  ,v 2

4 4 , 0 3 7 , 0 0 , 7 0 7 0 4 5 , 0 3 3 , 0 0 , 5 3 7 8 4 8 , 0 2 9 , 0 0 , 3 6 5 0

3 9 , 5 3 3 , 0 0 , 6 9 8 0 4 6 , 0 3 4 , 0 0 , 5 4 6 3 4 8 , 5 3 1 , 0 0 , 4 0 8 5

4 5 , 5 3 8 , 5 0 , 7 1 6 0 4 5 , 0 3 3 , 5 0 , 5 5 4 2 4 8 , 5 3 0 , 5 0 , 3 9 5 5

4 8 , 0 4 1 , 0 0 , 7 2 9 6 4 9 , 0 3 5 , 5 0 , 5 2 4 9 4 8 , 5 2 9 , 0 0 , 3 7 2 7

C p e ^ H e e 0 , 7 1 2 6 C p e ^ H e e 0 , 5 4 0 8 C p e n r o e 0 , 3 8 5 4
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M a K C H M a jih i iH a  o i h i i S k h :
3.Jia nepBaro Ha5aioji;eHia

2*
*

=  2 f -  +  — — \  =  0,099, 
\  44 37 /

t . e. Menie 10°/o; ;i,jih nsTaro HaSaiô eHia

=  0,10,1 * . =  2 1 1 1 \
45 33 /

t . e. MeHie ll° /o ; flaa ^eBaTaro Ha6aio,a,eiiia

S*„ u  +  i  u
\  48 29 /

=  0,11,=  2

t . e. M enie 12®/o. Caip,OBaTeabHO

* =  0,71; * ,= 0 ,5 4 ; * ,=  0,39.

O raom enie KoanaecTBa CBira, noraomeHHaro nepBUMB 
CTennOMB, Ka> KoanaecTBy cBŚTa, na,n,aK>iH,aro Ha Hero, paBHo:

100 °/o=29°/o.

nofloSHbiMt-ace o6pa3OMa. Hail^eHEi p,aa BToporo h  TpeTtaro 
CTeKoaa. cjii,ayiomiH OTHomeHia:

H

t . e. KaJKuoe CTeiuio Bb cpe^HeMb n o ra o ią aeT t OKoao 27°/o na- 
3,aioiH,aro Ha Hero eiii-ra. C. CMbcapeecKW.

KieB-b.

22. ynpasKKeHie co cneKrpocKOiiOMi,.
y c T a n o B K a  n p h 6 o p a .  Upeac^e, a iM b  noab3OBaTbca 

othmb npnSopoM b, Heo6xo^HMO ero  yeTaHOBHTb. 9 i y  y cra - 
HOBKy npoH3BO(n,HTb TaKb:



4 4 A .  H .  J lH u n m u .

1. C h h b i h h  npH3My u KoaaHMaTopB, BH3HpyiOTB nop,3opHOH 
TpySofi oaeHB yp,ajieHHHH npe^MeTi>: h o h b i o —3Bi3a,y, a r h 6 m b —  

yaaneHHoe aepeBO h h h  3,naHie. Ą is  3Toro nepeMim,aiOTB OKy- 
aapB a. o TixB nopB, noKa HopMaaBHBiH raa3B ') He yBHanTB 
h c h o  b b  n o a i  3 p im a  aaHHBiS yaaaeHHBiH npeaMeTB; Tor^a 
Tpyóa ycTaHOBaeHa Ha óeaKOHeaHOCTB, h  m m  b b  TaKyio rpyóy 
acHO óya,eMB BHa,iTB h i i i h b  T i npe^MeTbi, o t b  Kaat^ofi t o h k h  

KOTopBixT> Ha o o b c k t u b b  TpyÓBi naaaiOTB n a p a J u e i B H H e  
ayam  Y ^ o S h o  Ha Tpyóici OKynapa, b b  t o m t . MicTi, r a i  OHa 
BxoaHTi. b b  oxBaTHiBaion];yio ee TpySy, caiaaTB ocTpieMB n;a- 
panHHy, OTMiaaiomyio ycTaiiOBiiy TpyÓBi Ha 6e3KOHeaHOOTb.

2. CTaBHTT. Ha MicTO KoaaHMaTopB h , npHBe^a o c h  o6 i- 
h x b  TpyÓB K'B coBnaffemio c b  o h h o h  h  TOH-ate npaMOH, pa3- 
CMaTpHBaiOTB CKBO3B yCTaHOBaeHHylO Ha 6e3KOH0HHOCTb Tpy6y 
menB KonaHMaTopa, 3a KOTopon noMiiu,eiiB KaKofi-HHÓyffB h c t o h -  

h h k b  CBiTa. TpyÓKy co meanio BUHimraiOTB H3B TpyÓBi Koa- 
aHMaTopa Han B/ymraiOTB b b  Hee, nona m,ear, h o  óyaeTB co- 
BepmeHHO o t h 6 t h h b o  h  pi3ito BH^Ha HopMaaBHBiMB raa30MB, 
CMOTpam,HMB CKBO3B yCTaHOBaeHHylO Ha 663K0H6HH0CTB 3pn- 
TeaBHyio Tpyóy cneicrpocKona. Ha Tpyóiii co meaBio b b  t o m b  

M icTi, r a i  3Ta TpyÓKa b x o j i ,h t b  b b  Tpyóy KoaaHMaTopa, nocn i 
yKa3aHHoS ycTaHOBKH Tanace ^iaaiOTB aapaniitiy.

3. IIpH3My ycTaHaBaiiBaiOTB Ha M iera, npHKpBiBaiOTB ee 
cooTBiTCTByromei KopoÓKOH h  ocBim,aiOTB niKaay. 3pHTea&Hyio 
Tpyóy noBopaaHBaiOTB TaKB, h t o ó b i  BH,n,iT& b b  Hee 01’paateHie 
niKaaBr. B^BHraioTB h h h  BBiaBHraiOTB Tpyóicy co nmanoH a,o 
'rixB  nopB? nona b b  3pHTeaBHyio Tpyóy He óyayrB  h c h o  b h ,h,h b i  

ą h ^ p b i  HiKaaBi. H a Tpyóiti co inKanoii a.iaaroTB b b  cooTBiT- 
CTByiomeMB M icTi H,apanHHy. TpyÓKy co mKaaofi co CTopoHBi 
ocBimaromaro nocaiaHioio HCTOTHHKa CBiTa ayaine h o k p b i t b  

MaTOBBiMB CTeKaBiuiKOMB h h h  namapocHofi óyMarofi. H c t o h h h k b  

CBiTa a,na ocBim,eHia umaaBr aoaaceiiB HMiTB nnaMH Ha iieiis- 
MiHHOH BBICOTi. TaKHMB HCTOHHHKOMB MOHCeTB CHyJKHTB He- 
GoHBmaa KepocHHOBaa narnia h h h  6eH3HHOBaa o s in a .

r P a a y H p o B K a  n p h  6 o p a .  CflinaBniH ycTaHonicy npn- 
óopa, HyacHO cpaBHHTB ero niKaay co nmaaofi TaóaimB Knpx-

X)  J lH U a  C*b HeHOpMaJIbHblM-b ap-feHieMTs flOJl>KHbI C M O TptTb CKBO3b COOTB-feT- 

CTByiOmiH OHKH.
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ro$a h  ByH3eHa. ©Ta rpaflynpoBKa npnSopa npoH3BO^HTca cn i-
jxyioin,HMi> oopa3OM'£>:

1. K h c t h  m  acSecTOBaro uiHypa, npHKpinneHHyio k t . npo- 
BOHOKi, OÓMaKHBaiOTT. BT> paCTBOpT. HOBapeHHOH COHH H BBO- 
S h t t . ee b t > 6e3u,B,feTHoe rnaMa ra3OBoi h j i h  cirapTOBoił ropinKH, 
H0Mim,6HH0e nepe^T. mennio cneKTpocKona. B h  noni spiuia 
TpySu BBftna apicaa ncenTaa minia. OraycKaiOTT. b h h t b , yn;ep- 
HCHBaioinjfi TpySy co nncanOH, h  TaKT. HOBopanHBaiOTT. 3Ty Tpyoy, 
h t o 6 h  JKejiTaa JiHitia npHxo^HnacH Ha 5 0 - m t > .ninem n mitajin, 
c c j i h  macana He HMieTT. ftinem n  Bninie 150, h  Ha 1 0 0 - mte. ea 
flineHin, ecnn OHa rniieTT. 200 flineHin. n o c n i  3TOro TpySy 
co niKanoii 3 a K p i n n a iO T t > b h h t o m h .

2. B b  nnaMa ropinKH nocnip;oBaTenHHo b b o h h t t . k h c t h , 

nponHTaHHBia pacTBopaMH xnopncTBix'H conen Sapia, Kania, r a 
n a ,  CTpoHpia h  Kannn,ia h  ópoMHCToii eona py6np,ia. 3apnco- 
BŁiBaiOTH Bi> TeTpa^n KapTHHy BH,n,HMaro cneKTpa, 3aMinaa, Ba. 
KaicoMt n,BiTi Haxoji,HTca Ta k m  m a a  nnaia, h  Kaac^HiH pa3T. 
OTMiaaiOTT. p in e m a  HlKanu, na KOTopEix'H npHxo,n,aTca nHHin.

3. H a MHnnHMeTpoBoii o y u a ri, Ha o c h  aScnjiccB aanocaTn 
^ineH ia nucanu cneKTpocKona, a Ha o c h  op^HHaTT.—nncany 
TaSnniyŁ Knpxro<J>a h  ByH3eHa. ^ n a  Kaac^oS HaSniOfleHHOH nn- 
nin CTaBHTH Ha SyM ari TOHKy TaKT., h t o S ł i ea aScipicca 6 ł iji a 
paBHa OTMiaeHHOMy b t > cneKTpocKoni .ninemio nucam  xna ,n,aH- 
Hoii nHHin, a'op^HHaTa—TOMy nneny, KOTOpniMT. o6o3HaneHa 
.naHHaa nHHia b t > Ta6nHiyił h'Hpxro<J>a h  EyH3GHa.

4. nonyieHHBiH t o h k h  coe^HHaiOTT, nHHiei, KOTopaa o h s h ł  

6nH3Ka Ki. npaMOH h  KOTopaa cnyatHTT. pna npHBe^,eHia noKa- 
3aHin ,n,aHHaro cneKTpocKona k t . nncani Knpxro<j>a h  ByH3eHa.

C t > ycTaHOBneHHKMT. h  nporpajtyHpoBaHHHiMT. npn  no- 
Mom,H cne,KTpanbHŁixrb TaSnnpT. cneKTpocKonoMT. ^inaiOTT. cn i-  
nyrom,ia ynpaacHeHia:

1. B b o ^ h t t . b t > nnaMa ropinKH k h c t h , HaiiHTaHHyio pac- 
TBOpOMT. HeH3BicTHHIX'H COneH. 3apHCOBHIBHIOTT> nonyaeHHŁiH 
cneKTpn. h  OTMiaaiOTT. p in e n ia  nncanHi ^,na nanSonie pi3KHXT> 
nHHin. nepeBOflHTT. noKa3aHie nncanBi cneKTpocKona npn no- 
m o h i ,h  nonyneHHOH k p h b o h  Ha HOKa3aHia m najm  Ta6nnu,T> Knpx- 
ro$a h  ByH3eHa. Onpe^inaiOTT. no TaSnHpaMT. T i MeTannti, 
k o t o p h i m t j  npHHaflneHcaTH Hai^eHHua nHHin, h  TaiciiMT. o5pa- 
3 0 m t . ysnaioTT., Karcie MeTannu Bxop,aTT. b t > HcnHTyeMHiH pacTiiopn..
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2. YcTaHaBnuBaiOT^ oneKTpocKO[irB n e p e ^ t o k h o m b  Ha- 
k j i o h h o  TaKB, h t o 6 h  ero KOJiJiHMaToprb S e i m b  nanpaBneHB b b  

ne6o. IIlKajiy ocB&iu,aK>TB, OTpaataa Ha Hee npn h o m o i h h  h j i o - 

CKaro 3epKana c b & t b  o t b  OKHa. OTM&aaiOTB nonoaceHie HanSo- 
jrfeepi3KHXB <j>payHro$epoBBixB JiHHiii h , cnpaBHBmHCb CBTa6nH- 
HaMH K npxro$a h  ByH3eHa, onpe/rtjiaiOTB Ha3Bania JiHHiii h  

M6TaaaBi, napia k o t o p b i x b  naiora. ^aHHBia j i h h i h .

IIp H M & H a H ie  1. f la a  o,n,Horo h  Toro ace pacTBopa ejrfe- 
HyeTB SpaTB Bcer^a ofl,Hy h  Ty-ae k h c t b . IIpoBonOKy, ( b o  

H36ia£aHie OKHCJieHia y^oSHO h m ^ t b  ajiiOMirnieByio), KOTopoił 
npuKptmieHa k h c t b , yjroÓHO npo^ijTB aepe3B npoÓKy, KOToporo 
npHKpBiTa Saiioana c b  .̂aHUBiMB pacTisopoMB. H a 3 t h x b  SaHoa- 
Kaxa> cai^yeTB HaKJieHTB h p j i b i k h : Ha 6aHoaKaxB c b  pacTBO- 
paMH H3BicTHBIXB COJ1©H— HpjIBIKH CB Ha3BaniaMH cojieii, a na 
6aH0HKax,B co c w Ł c h m h  jyia sagana.—apjiBiKH ca> HOMepaMH.

n p H M Ś i a H i e  2. PacTBopEi xjiopHcraro Kania h  SpoMH- 
craro  pySn^ia cjrhgyeTB jrfenaTB b o 3 m o j k h o  K pinae, pacTBopfii ace 
xnopHCTBtxB cojieii cTpoHH,ia h  aHTia ;i,o j k k h b i  6 b i t b  cjiaÓBiMii.

IIlKana HcnbrryeMaro cneicrpocKona. 

<t>nr. 35.

I l p i i u i p ^  r p a ^ y n p o B K H  c n e K T p o c K o n a .  HlKana 
cneKTpocKona HMieTB 350 jrfcneHiH; TpySa co HiKanoii 3aKpin- 
neHa TaKB, aTO 100-e ftineHie coBna^aeTB c b  HaTpieBOH niiHieii.
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IIpH  H3CaiflOBaHiH CneKTpOBt XJIOpHCTbIX'b COH0H K a, Ca 
h  S r  noJiyHHJiHCb cniflyioiH,ie o t c h c t ł i  Ha niKanŁj:

N a — Kpacnaa HHHia 41; 4>joneTOBaa 282
N a —Hcejrraa 77 100.
C a —3ejieHaa 77 118.
S r —CHHflH 77 199.

n o  niKaai Ta6nnivb Knpxro<{)a h ByH3eHa Ti-ace jihhjh 
xapaKTepH3yiOTCH caiflyromHMH 'mcjiasnt:

K a —-KpacHaa JIHHifl 177a; ^ioaeTOBaa 153
N a — -Htenraa 77 50.
C a — 3eaeHaa 77 61.
S r  — ■cHHaa 7? 105.

O T K H aflbiB aH  3th  p,aH H H H  H a  K O opflH H aTH O H  ó y M a r i ,  n o n y -  

hhm-b ^ i a r p a M M y  (<f>nr. 3 5 ) .
A . S huukw.

23. ManiHTiiasrb.
P a c n p e f l i n e H i e  m  a m  h t  u  3 i t a  b t > M a rH H T H o S  

n o  n o  c i  ( c n o  c o  6 t > O T p a B  a ii  i  h ) .

MarHHTHaa nonoca, .h h h h o i o  20—25 c m . h  Sonbiiie, h j i o t h o  

oÓBopaHHBaeTca cnoeM t t o h e o h  nncneS  S y łia rn , Kpaa KOTopon 
CKneHBaiOTCH. H a CyM ari, H anm an  o t t > t o t o  M'hcTa, KOTopoe 
OTBinaeTrb c p e ^ n H i  j n m u  MarHHTa, HaHOCHTi> b ^  o o i  c t o - 

poHH paBHO OTCToarn,ia f lin en ia , npH6nH3HTenbHO aepe3T> o s h h h  

caHTHM©Tpi>. 0Ty oGKJieeiiHyio SyMarofi h  paanineH uyio  nonocy 
KJia;i,yTrB Ha noflCTaBKy niflpocTaTHHecKHSŁ b ś c o b t . (onncaHBi 
b -ł  cTaTbi C. n .  CnicapeBCKaro b t > «Ns 4  „®H3HH. O5o3p.“ 3a 
1910 r .)  no^T. yKopoaeHHyio 0x11 aaniR-y. Kr> Kpioaicy yKopo- 
HCHHoii naniKH Ha fn,nHHHoii h h t i c Ł  no,n,BiinHBaiOT'b Hceni3HbiH CTep- 
SKeHCKTi (flHHHOIO B'J> 3 — 4 CM. H TOJ1IH.HHOIO BI, 3 —5 MM.). ErO 
HHHCHiii KOHei^b flOHHceHnb 6biTb Ha 4 —5 c m . h h j k c  ^nnHHoii 
naniKH b ś c o b ^ .  CTepjKCHeKH npeji,BapHTejibHO ypaBHOBiiiiHRaiOTT* 
ApoSbio. B i c u  onycicaiOTb Ha c t o h b k o , h t o S ł i  npn BepTHKanb- 
h o m 'b  nojiosceHin c rp in ra i Hienia h b i ii cTepaieHCKT. o t c t o h j it . o t t s  

MarHHTHoii h o j io c ł i n a  1—2 m m . MarHHTHyio nonocy h o ^ b o -  

SHTb TaKrr>, h t o Gł i ocb CTepaceHbKa npii BepTHKa;ibHOMT> nono- 
SEeHin t o h  h h t h , Ha KOTopoH o h t , ripnBH3aHT:>, nepeciK ana cpe- 
flHny cpeflHHHaro ^ in eH ia  nojiocu. HaKnonaiOTT. KopoTKyio
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aauiKy b -Łc o bb  h  KacaiOTca CTepjKeHBKOMB bto :h cpe^,HHH0H no- 
jiocbi. CTepateneKB npncTaHeTB k b  nonoci. Ha /yiHHHyio aaniKy 
BicoBB b b  o c o 6 y  K) KopoSoaKy noflCEtnaiOTB spoSn p;o t4>x b  
nopB, noica CTepaceHeKB He OTopBeTca; CTepaceHeKB CHOBa npn- 
BnaflBiBaiOTB k b  TOMy-ace M iery h  npHÓaBJiaiOTB OTpHBaHia 
no OflHon flpoÓHHirŁ. n o c n i  ototo MarHHTHyK) nonooy y6n- 
paiOTB, Ha KopoTKyio aaiHKy HaKnantiisaiorB paaHOBicKit h  npn- 
BonaTB Bicia b b  paBHOBicie. noaoaceHHBifi Ha KopoTKyio Kamicy 
rpy3B ^aeTB o m b  Ty cnny, KOTopaa OTpBiBaeTB acenisHHH 
CTepaceHeKB o t b  ^.aHtiaro /iinem a MarHHTa.

Ch HBIHH pa3HOBicKH OB KOpOTKOfi HaiHKH BicOBB, CHOBa 
no^,BOAaTB i io ^ b  nee MarHHTHyK) nonocy, ho  TaKB, h to Sl i  ocb 
CTepaceHBKa npn BepTHKanBHOMB nonoacenin ero h h t h  npoinna 
aepesB oepe^HHy cninyiom aro ^.ineHia. CHOBa npHKacaiOTca 
CTepjKeHBKOMB k b  cpe;i,HHi 3Toro HOBaro ^ in em a , nop,6paoH- 
BaiOTB npo6b Ha jyiHHHyio aanirty n  MaHHriyaHpyiOTB TaKB, 
KaKB h  b b  nepBOMB cnynai. TaKHMB o6pa3OMB y3HaiOTB OTpu- 
Baiomyio cnny ^na BTOporo flinem a.

TaKHMB-JKe nyTeMB y3HaiOTB OTpi>rBaK>in,yio cnny ftna 
BcixB .nineHin, HaHeceHHwcB Ha SyM ari, KOTopaa oSBopann- 
BaeTB MarHHTB.

B c i nonyaeHHBia flaHHEia HaHOcaTB Ha icoopnHHaTHyio 
óyMary, b 3h b ih h  3a nanano KOop^HHaTB cpe^HHHyio nepry 
MarHHTa h  OTKna.n.tiBaH Ha och cc-o b b  pnHHŁi, nponopu,ioHajir> - 
h m  .nineHiaMB Ha MarHHTHOH nonoci, a Ha och ?/-o b b — coot- 
BiTCTByrorąja OTpbiBaiOHi,ia cmm . Y/],o6ho  CTHrarb op^nnaTHi, 
H^ymia Ha jtŁ bo o t b  cpeji,HHHOH nonocu, OTpHn,aTenbHBiMH h  
3THMB yKa3aTb Ha pa3H0HMeHH0CTB MarHHTHHXB MaCCB BB 
o6inxB  aacTHXB MarHHTa.

n p H M ip B .  JI,na oribira 6i»inB B3h t b  MarHHTB b b  58 c m . 
nmiHOio. noayaeHHbie c b  h h m b  pe3yntTaTBi npe^,CTaBneHBi 
HHcaeHHO b b  HH3Kecaiflyion];eH raónHH,i h  rpa<j)HHecKH Ha 
<j>nrypi 36 -h .

fl-feneHia Ha j 
MarHHTk B-b [

CM.
2 4 6 8 10 12 14 16 18 20 22 24 26 28

OTpbiBaramie 1 
rpy3u B"b J 

rpaM. ]
0,7 2,2 3,0 7,5 12,1 16,0 20,2 25,0 32,7 35,2 41,0 42,5 44,5 51,7
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Kphbsh pacnpejrfeneHiH MarHHTH3Ma aa. nonoBHHt MarHHTHOti no/iocM.

<t>nr. 36.

Hania Kpirnaa h m ^ o t b  j j o b o u b h o  npaBnjiBHBiH so /ęt; H3B 
15 Ha6jno,n,eHHBix'B t o h g k b  11 aeacaTB Ha KpnBofi, a 4—HeMHoro 
B'B CTOpOH-fe OTB H6H. A. ffwiUKiu.

KieBT>.

I le ^ a r o n m e c K a ji BucTauKa b b  F l ir t .

y i. fo.. ^eJIKDCTI^HHa.

0 T fl 4  a  % || |  li .1 u  i; i i .

Ha nacxajibHOH HefliurŁ 1911 r ., c b  11 no 17 a n p ia a , b b  
r . Pnrfe, no nnHniaTHBi ynpaBaeHia Pnaccnaro yneÓHaro OKpyra. 
nejiarornnecKiiMB nepcoHanoMB r. P n rn  Snuia ycTpoeHa BHCTaBna.

ne^arom necK aa nmcTaBna, pacnpefllineHHaa b b  pasann- 
h b i x b  yae6HBixB 3aBe^,eniaxB no OT^inaMB npeno^aBaeMHXB

4
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npe^MCTOBij B'b ope^Hefi niKOirh, ci> oanoii CTopoHbi noica3bi- 
Bana OTaacan, Kaica. BeaeTca npenoflaBame Ba. jiaHHOMi. yae6- 
BlOMt > 3aBe^eHiH n KaoMH noco6iaMH o h o  pacnonaraeTa.; ca. apy- 
ron  cTopoHH, Ba, Hefi npHHaan ynacrie  paaHŁia ToprOBua 
0upMH n BHCTaBHaa KHHrn, KapTHHH, Moaean, npnóopbi n  t . a-

B ' b  ap y rHxrŁ ycjioniaxa> Baxojinjica OTa^aa, <J>h 3 h k h . Ba. 
opraHH3aH,ioHHyio KOMHcciio BEicTaBKH 9Toro OT^iaa Bonieaa, 
KpyacoKa. npenoaaBaTeaen, KOTopi.in yace 3aHHMaaca Ba. npoaoa- 
weHie npoiuaaro yae6Haro ro a a  pa3pa6oTKOio HlncoTopi^a. Me- 
TO,niPłecKHxa> BonpocoBa. n, Meacay npoaHMa., cocTaBaeHieMa. 
cnncKa MHBHMyMa onuroBa., Heo6xoanMbixa> npn npoxoHcaeHin 
Kypca <J>h 3 h k h  Ba. opeaHen niKoaś.

K oraa nmj;a, paSoTaBinia Ba. 3TOMa> npyiKK'fc, b o u i h h  Ba. 
ynoMHHyTyio k o m h c c i i o , t o  m a , npeacTaBaaaocb aanS oaie  n/J;- 
Jiecoo6pa3HbiMa> npoBecTii npaKTHaeoKn o6pa3u,OBbiii MHHHMyMa. 
OHHTOBa..

Ilo9TOMy yCTpOHTe.TH OTOpOCHJIH CHCTCMy pacnoaoaceHia 
MaTepiaaa no OTa&nbHHMa. yaeÓHbiMa. saBeaemHMa., npnHaayao 
b o  MHornxa> apyr:0xa. ceKH,iaxa>, n p acn p ea ian an  MaTepiaaa. no 
OTaiaaMa. ({)H3h k h , BOcnoab3OBaBinncb npnóopaMH H3a> pa3ana- 
Hbixa> yae6Hbixa> 3aBeaeHin. Ba. o6m,eMa>, noayanaca Kaaa. 6 b i  

o6pa3u,OBbiii $H3HnecKin KaSuHOTa. ca. roTOBbiMH oiibrraMH.
Iloaa. $H3HKy 6biao OTBeaeHO 6 - t h  KaaccHoe j k c h c k o c  ro- 

poacicoe yananin,e, Kaica. OKa3aBineeca nanSoafe npncnocoSaen- 
HHMfc a  aa  ynoManyTon alsan. Boabinie, CBŚTabie, xopomo oócaa- 
BaeHHbie Kaaccbi: Ba. acascabiii acnacca. npoBeaenbt Boaa, ra3a», 
saeKTpnaecaBO. <X>H3HHecKaa BBiCTaBKa 3aHaaa 10 KaaccoBa. n 
ómaa pacnpeaiaeH a no caiayK)in,HMa. OTa^naMa,: MexaHHKa, 
rnapocraTHKa, aapocTaTHKa, TenaoTa, aKycTHKa, onTHKa, aneic- 
TpnaecTBo n MarHHTH3Ma>. Ba, Kascaon KOMnaali S tian nocTa- 
BaeHH onbiTbi no ynoMHHyTbiMa. OTa^naMb.

Ba. TeaeHie Bceii BucTaBKH, esceaHeBHO ca. 12 aac. ao 
6 aac. a s a , b c ś  onbiTbi aeMOHCTpnpoBaancb, n  t o s b k o  T i, k o - 

Topbie TpeSoBaan Kascamn pa3a> caoscHofi ycTaHOBKH, a©MOH- 
CTpnpoBaancb esceaHeBHO Ba. onpeaiaeHHbiii aaca>.

OnbiTbi npoH3Boanancb n  o6a,acHenia aaaaancb h c  t o s b k o  

yanTeaaMH, h o  TaKace n raaBHbiMa. o6pa3OMa> yaeHHKaMH caap- 
innxa» KaaccoBa, Tpexa> rnMHa3in (AaeKcaHapoBCKoii, TopoacKon
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n HnKoaaeBCKon) n aByxa, peaaBHBixrB ynnann^a. (TopoacKoro 
n IleTpoBCKaro).

y^eHEKH ca. yBaenenieMa. noKasBiBaan oiibitbi h  flaBann 
o5a>acHeHia Ba. noHHTHOEn n  yóiaHTeaBHOEH (pop^rŁ Bcerpa ne- 
penonHaBuieH o ra ln a . nyCanich. OTB&TCTBeHHOCTB 3a nocTaBaeH- 
HBIH OIIBITa. H yB'hpeiiEHOCTB Ba. OU'BaCHaeMOMB BooaymeBaaan 
iohhx’b BKcnepHMeHTaTopoB^. noao}KHBninxa. TaKJKe MHoro ycep- 
a ia  be CTapania Ba. ycTponcTBO eh (pyHKu,ioHnpoBaHie BBicTaBKH.

9 to oScToaTeaBCTBO eiąe pa3^B noanepKHBaao noBiinieH- 
HBiii HHTepeca. yaEanj,nxca e 'l  nsyaaeMOMy npe^M eiy npn 
H3b1e>CTH0H aKTHBHOCTH EHE CaMOCTOHTeaBHOCTH.

HocTaBneHHBie oubieiij OTanaanncB bo3możkhoeh npocTOTOH 
KaKrB ycTaHOBKHj Tana. h npiióopoua., 3HaHEHTeHBHaH aaCTB OHBI- 
tob'b Shiaa HOCTaBnsHa Ha caMoa,feaBHHxa. npH5opaxrB. K omhc- 
cieM 6 Bian upHiiaTBL bo BHHMaHie yKa3aHia, a^naBniiaca bt> ho- 
c a tan ee  BpeMa h Ba. aHTepaaypi, h  b'b co6paHiaxB npenoaa- 
BaTeaefi <j>n3HKH, no noBoay Haraa^HOCTH h yóianTeaBHOCTH 
P,eEMOHCTpHpyeEMEBIX'B aBJlGHiH.

KaTaaora., cocTaBaemiBiii ^ a a  BBicTaBKH. upeacTauaana. 
coGok) cnucoKa. onBiTOBa., a Tanace—iipiiGopoisa. h npeaMeTOBa, 
nan npenapaTOBH, Heo5xoaHMuxEB a n s  Kasnaaro aaHHaro ontiTa. 
Oheutebi Gbihh npoHEyMepoBaHti phmckhmh u,ii<J)paMH, a npnoopu— 
apaócKHMH. TaKHMB oópaaoMa. hioSoeh oiieejtb h npuGopa. aerKO 
EMoran Gbitb HafijeKH. TaKon KaTaaora., KaKa. HaMa> KaaceTca, 
mocb-Gh  0Ka3aTB iilłKOTopyro ycayry npenoaaBaTeaaMa. <{>H3hkh 
h b'b Hocab^.yioni.ee BpeMa, KaKa, yica3aTenB MraniiyMa Heo6xo- 
AHMBIX'& OHBITOBB H IipiiGopOBUj.

Hncao ocHOBHBixa> odbitobb Gbuio nocTaBneno no OTfli- 
aaM'B caiflyiomee: 1) no MexaHHKrfe—21; 2) npn H3ao3KeHiH yae- 
Hia o HOKOK>mHxca acH^KOCTax’B —15; 3) npn H3aoaceHiH yae- 
n ia  o ra3axa>—17; 4) npn H3aoaceHiH CBba^Hiii o MoaeKyaapHBixa. 
aBaeHiaxrB—12; 5) no Tenaorfc—38; 6) no 3Byny—21; 7) no 
cB&Ty—44; 8) no aaeKTpnaecTBy h MarHHTH3My—55.

Ba. oflHOMt H3a> EKaaccOB/B Sbian BBicTaBaenhi npnóopti, 
©m,e ne Bome^mie Ba, cncTeMaTHnecKiii Kypoa>, ho npe^OTa- 
Baaiomie toteb nan apyroir HHTepeca. aa  a npenoaaBaTeaen <pn- 
3HKH. H SfliOB BC'k IipHÓOpBI 6bMH nOCTaBaeHEI rOTOBBIMH a a  a 
3KcnepnMeHTnpoBaHia, aaKa. heto Bcanin aceaaion^in Mora. O3Ha- 
komhtbch He tohbko ca. ycaponcTBOMa, npnóopa, ho n ca. ero

yioni.ee
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H^fiOTBieMI.. OtM^THM^ H^KOTOpue B33. 3THX3, IipaÓOpOBT.: 
1) aaeKTpo<J>opHaa MainaHa BaMMeabcp,op<J)a: 2) BaeKTpoMeapa. 
IIO rpHM36JII0 a  rpa^HTOBHH TipOBO,n,HHKB>; 3) TpyÓKH IhłHKejIb- 
wana a  B aaaapa; 4) Haóopa. npaSopoBa. jura onbiTa Tepija: 
5) MOjienh 6e3npoBonoHHaro Teaerpa<$a; 6) npn3Ma A mhhh 
a vision directe; 7) npaoopa, MeaaoHH paa aynacToa TenaoTbi; 
8) npHoopBi lpnM3eJia no ohtbk'Ł: 9) JiaMiiM „jih miny aa.44 p,aa 
nepeMiHHaro a  nocToairaaro tokobt. a  ,n,p. Ba. aaoa-JKe kom- 
H aai Sbiaa BBiCTaBaema iipaSopm, KOHCTpyapoBaHHbie npeno.ua- 
BaTeJIHMH, H CHHMKH pBlsTHOH <j>0T0rpa<J>ia — TaKJKe paÓOTBI npe- 
nop,aBaTenefi.

Ba. BHfly Toro, hto Tenepb npaxo,n,HTca 3HaK0MHTb yaa- 
iu,axca ca. peHTreHOBCKHMH ayaaMH, KaTOffHHm ayaaME, aBae- 
HiaMn aneKTpnaecKaro pe30Hanca a  3aeKpoMarHETHbixn> Bojma., 
He yonip.ninMK em,e, o^nano. boete Ba. 0(J)(()au,ia,abHHfi npo- 
rpaMMBi, Ha BucTaBirfs Ba. ocoSoMa. noMiincHiu, npacoSaeH- 
hom'b Aaa ynoMHHyTofi n .iaa , ^eMOHCTpnpoBajizcb e  bth HEJienia, 
Ba. BH,n,y oónjaro HHaepeca Ka. aazMa. aBjiemaMa Ba. 3T0Ma.-ate 
noMimeHin HHTaaHCB eaceji,HeBHO nonyaapHbia aeKipii o peHT- 
reHOBCKHxa>, KaTO,HHEtxa> nynaxa>, o6a> onbiTaxa> Tecna. 9 th 
neicn,iH conpoBOHCflanHCB xopomo oScTaBaeHHbiMa jjeMOHCTpa- 
niaMH.

lip a  ceKU,ia Sarna ycapoeHbi coSpaHia npenoflaBaTenea <f>H- 
3hkh ^ aa  oSwfeiia Mirknia no BonpocaMa. MeTO^nnecKaro xa- 
paKTepa, a Tai«Ke Ba. Tenenie BHCTaBKH yaeHbiMH cneujana- 
cTaMH Suną npoaaTaHbi aeKE,ia a  npe^noaceHH ^eMOHCTpaa,ia: 
1) „O npenoftaBaHin (|)Z3hke Ba. cpe^Heii mKoak44 — aeKn,ia npo<f>. 
A. H . Ca^OBCKaro; 2) „ P a ^ ia 44-  7i,eM0HCTpan,ia npo$. U. II . Baab- 
3,eHa; 3) „yabTpaMBKpocKoaa.44—aeM0HCTpan;ia ,non;eHTa $0Ha»- 
AHaponoBa: 4) „BpoyaoBCKoe flBHHteHie n pa3Mipbi MoaeKyaa.44— 
poKaa;i,b ffon;. P . I. Cbhh6; 5) „JKe ^ kIb  B03;n,yxa>“ — fleMOncapa- 
a,ia npo<j>. M. T. IJeHTHepaiBepa; 6) „,HeMOHCTpau,ia HOBf.Muiaxa. 
cneKTpocKonHHecKHxa> npnóopoBH a aBnema aiOMBHBCE;eHn;iH— 
.aoneHTa (pnniepa.

OcoSoe mIicto Sbiao y^iaeHO yneHanecKEMa. paÓ0Taw.a>. 
9'ra aacTb $H3HHecKoa BucTaBKa npeacTaBneHa Sbiaa oaeHi. 
HHTepecHO. 9 rroTa> OT/i.kna. Bcenkno Suną. ape^ocTaBaeHa. Ba. 
pacnopajKeme yaeHHKOBa., npe,o,aoHCHBniHxa> caMo^kabHbie apa- 
Sopu ,naa BbicTaBaa. S ^ ic b  npaxo^aaocb yn,HBaaTbca a  pafto-
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B artca HSoSpljTaTewbHOCTH u TBopnecTBy .\iojio,n,hix'b ^ h s h k o b c b - 

jnoCHrenen. Mai. Bciixrb OTjrfejioB̂ b ubuiji npeacraiijieHbi npn- 
oopu, CAŚJiaHHhie yneHHicaMH. Ho Hanóoabmee h h c h o  npn6o- 
pOBt OTHOcnuocb K t aneKTpHaecTBy, iscjii/ccTBie ecTecTBeHHO 
npniiOflHaTaro HHTepeca yaanj,Hxca k t > OTOMy OT^iny. BucTa- 
BJiHaHCb ToatKO Taicie npaóopbi, aa  KO'ropbix'b m o o t  S ł i t ł  

npon3BeffeHBi o u ł j t e i . HanSonbinee h h c h o  npaóopoBT. Ch ijio  b h - 

cTaBaeHO OT'b lOpteBCKoii AneKcanapoBCKoa mMHa3iH, aa-fiiMT.— 
o t t > P h j k c k o h  ropo,ncKoii raMHa3ia, JInSaBCKaro peanbHaro yan- 
aaipa ł) a  oi"Ł PnaccKaro ropo^CKoro peanbHaro ynnanipa.

O t m & t h m t j  HaiiGojrhe HHTepecHbia yaeHHTecicia caMO^inb- 
HŁie npHóopbi: 3.TieicTpo<popnaa ManiHHa H3T> rpaMO<j)OHHbix,b nna- 
c t h h o k t . , Aaiom,aa HCKpy no 10 c m .; ManiHHa TpeHia 331) 6o- 
reMCKaro creicjia cb KOH^yicTopoMT) oneHb 6onbniHX,b pasfcrfe- 
poBT>, xopomo flijacTByiomaa; nerico 3apaHcaiom,iaca M an m ii 
TpeHia H3T> naBHbix'b SyTbiaoKT. (2 3K3.); rHÓicaa ckroca Ha H3O- 
jmpoBaHHbix’b Hoacicax,b ;i,jia ^.OKasaTeabCTua pacnpe^ineH ia 
aaeKTpiraecTBa Ha noBepxHocTH; jieii^eHcrcia 6aHKH H3T> x h m h - 

HecKHxrb CTaicaHPBT. h  6aHOKT>; 8JieKTpo<j>opbi; HaSopcb 12 aaeic- 
TpHHecKHXT. aaeMeHTOBT. (coOcTBeHHaro HsoSpirreHia) ^,aa raab- 
BaHonaacTHKH, ocBliipeHia h  3apaaceHia aKKyMynaTopa ( c o o t - 

BiTCTByromaa ycTaHOBica); uepTHKaabHbie raabBaHOMeTpbi; b h - 

BipeHHbie BOUbTMeTpbi h  aMnepMeTpbi; peocTaTT.: KOMMyTaTopcb; 
MHKpo<J>OHrb cb T©ne<J>oHHoii TpyGKOH Bena; HH.nyKn.ioHHbia Ka- 
TyiHKH Cb HCKpofi OTT> 1 4  CM. (3 3K3.); 3HeKTp0M0T0pbI
(3 3K3.); ji,HHaMOMamHHa ( b I s c o m t .  3 ny^;.), ji,aiOHi,aa 110 BOJibTT. 
H 10 aMnepoBTj, Moryipaa nirraTb 40 JiaMirn, Gy;cyan npime- 
ACHa BT> .̂BHHCeHie MOTOpOMT. B'b 3 .KOHla^HHbia CHCIbl; OHOHb 
HyBCTBHTenbHaa MOjjeJib 6e3npoBononHai o 'renerpacjia; iipnGopb 
AJia 3aeKTpOflHHaMHHeCKHX'b H HHAyKH,iOHHbIX'b OIIblTOBT. H #p.

O t m I s t h m t . H3'b yHeHiiTiecicHX'b pa6oTT> eni,e TpanccjsopMa- 
'ropcb, 3aM'feHaioiu,iH KaTynncy PyMicop$a, nHTaeMbiii nepeMin- 
HblMCb TOKOMT. H3b rOpOflCKOM cliTH. H npH HfiMT.— MaCJIHHHblil 
TpaHctjjopMaTopcb a .t h  o h h it o b t j  Tecaa, npnneMT., b.m I s c t o  aefi- 
fl6HCKHx,b GaHOicb, b t > HOflcraBich MacaaHHaro TpaHC<j>opMaTopa 
HOMimeHT. nJIOCKIH KOHAPHCaTOpii. 9 t HM'B npHÓOpOMT, —no H3H-

*) r ip n  ynoM H H yT b ix-b  rn M H a 3 ia x -b  c y m e c T B y io - r b  y n e H H n e c K ie  <j)H3HK0-M aTe- 

MaTHMeCKie K pyW KH , a  B"b JlHÓaBCKOM b peajIbH O M -b yHHJlHLirk B B en eH b l npaK T H -  

TeCKlH 3aH B T iB  n o  (jlHBHK-fe.
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i u ,e c T B y  a  u o p T a T H B H o e ™  a p e B o c x o j i , a u ] ,B M 'b  n p n ó o p B i  < f > a 6 p a a -  

H a r o  n p o H 3 B o ^ c T B a — a o a b 3 O B a a a c b  e a c e ^ H e B H O  b o  B p e M a  y n o -  

M H H y T H K a .  a e r c p i f i  a  c b  a o M O i a ,b i o  e r o  n p o H 3 B o p , a a a c b  o n u T b i  

T e c a a .  B b i a n  e w , e  B b i c T a B a e H b i  c / y b a a H H b i H  y a e H H K a M a  a e T a r o -  

i u , i a  M o r e n a  a a p o n a a H O B b  a  a o A B i c H o a  c a c T e M b i  a a e K T p a a e -  

C K a ji  t o p o r a  c rb  p ,B a a c y a j ,H M c a  j s a r o n o M b .

U ,e H T p T )  THBCeCTH B H C T a B K a ,  K 0 H 6 H H 0 , H aX O /I,H H C H  B 'b  ' r o i i  

a a c T H ,  r .n . i i  Gb u i b  B b i c T a B a e H b  o ó p a 3 u ,O B B iH  u a u H M y M b  o e ł i t o b b , 

u p e ^ o T a B J i a B u i i a  c o S o io  r c a i c b - S b i  n o ^ o G i e  o 6 p a 3 u , O B a r o  ( j m a a a e -  

C K a r o  K a S a H e r a .  I I o m b m o  c B o e a  H e n o c p e ^ c T B e i i H o a  s a g a n a  o t o t t . 

O T ,n ,± n '£ ,  x o t h  K p a T K O B p e M e H H O  $ y B K n , i o H E p o B a B B i i a ,  y K p i n a a m s  

M h i c a b ,  h t o  o p r a a i i s a a . i a  o 6 p a 3 u ,O B b i x 'b  < j> H 3 a a e c K B X b  n a G a H e -  

T O B 'b  a o  T O Jib K O  H c e a a T e n b H a .  h o  B O 3 M o a m a  a  p o c T y a H a  n p a  

aa5 K ,n ,O M 'b  y a e Ó H O M T . o r c p y r i .

Para.

X p O H H K a.
1. PadioaKmuoHbłH eemecmea e »  Pocciu. I .  3 a  n o c a i j r H i a  

BB C T b - c e M b  p a j p a  a  p a ,n ; i o a K T a B H b i a  B e a j e c T B a  3 a H a a a

p ,O M E H a p y r o iu , e e  M i c r o  b t > x a M a a e c K o a  H a y r c i .

P i ^ K a a  K H H JK K a c n e a , i a a b H b i x b  a  o 6 n j , a x b  H t y p H a a o B T .  H e  

o 6 x o ^ , H ' r c a  6 e 3 i>  c r a T b a  n o  a r o i i  h o b o b  n a y a H o a  O T p a c a a .  B n p o -  

W b ,  H ySK H O  O T M ^ T E T b ,  T T  O 6 0 J Ib lU H H C T B O  C T a T e l l  n O C B H m e H b l  

p a f l i i o ,  H M - h io i ą e M y  6 o a b i a o i i  H a y a H b t a  a  o a e H b  H e s H a a a T e a b -  

H b i a  n p a K T a a e c K i a  B H T e p e c b .  P a j r i o a K T H B H b i M ^  a c e  B e a j .e c T B a M - b ,  

B a H a n , i i o  a  y p a H y ,  n o c B a m , a e T c a  K p a a H e  M a a o  B p e M e H a  a  

B H B M a a i a .  A  M e a c / r y  n e p B b r a  c a y a e i i T T .  o c h o b o K  r y b n o  i i

o r p a c n a  a c e n f o o f t i a a T e n b H o i i  n p o M Ł i n i n e H H O C T a ,  a  B T o p o a  —  

K p a c a a b H o a .

O a e B a ^ H O ,  a e e a a a  B b in o n H H T b  b t e  a p o ó i a b i ,  A r c a / j e M i a  

H a y K b  K O M a H ^ a p o B a n a  H i c K o a b K O  B p e M e H a  H a 3 a ^ , b  b t .  2 > e p -  

r a H C K y r o  o S a a c r b  r e o a o r a ,  a p o ^ e c c o p a  B e p H a p c K a r o ,  j r a a  H 3 y -  

a e H i a  a a  M i c i i  p a f l i o a K T E B H b i K - b  B e m e c T B T S .

B rb  jra H H O M T ) c a y i a i  a p o a 3 o a i a o  t o , h t o  n o n a p , a e ' r c a  y  

H a c b  H a  K a a c f tO M ^  a i a r y :  B b i c u i e e  a a y T H o e  y a p e j K ^ e H i e  H m i m -  

p i a ,  a p a 3 B a H H o e  a j y r a  b o  m a n i  n a y T H a r o  n p o r p e c c a ,  0 K a 3 a -  

a o c b  b ł  X E O C T rb  e r o .  O h o  n p a H a a o c b  3 a  a s y  n e n i e  B o n p o c a  r t > 

t o  B p c M H , K o r ^ a  O H b  y a e e  p a 3 6 p a 6 o T a H b  b h  s H a n a T e n b H o a  M b p i
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nacTHBiMH npe^npHHHMaTenawH, a  icor.ua u-b C.-IIeTepGypris yace 
hIuibih p a ^ a  a&Ta <J>yHKH,ioHapyeTa „ Jan o sa  <X>eprancKaro 
o6in,ecTBa ;i,Jia soóHBaaia p i3 K ax a  MeTannoBa“.

„P ilic ie  M6TannH“ — Banasia a  ypaHa — pa^ioaKTHBHHH 
BeajecTBa paBHO hsbIicthbi xaMia.

Yace Ba 1801 r .  xnMnica J^eaB-Pio OTKpBina Ba mokce- 
aaHCKoa cBaaa,OBofi p y ffi hobhh  saeMeHia, Ha3BaHHua a  m i, 
•,3paTpoHieMi>“. l ip a  óaaacaanieMa aacni^OBaHia OKa3aaocb. 
it o  cBoacTBa apaipoH ia bo MHOrOMa noxo,n,aTa Ha CBoacTBa 
xpoMa, óaaro^apa lew y Ha xaM nta aocBinanacB HacMimra. 
E ro  oGBHHaaa Ba HeBiacecTBi, He^oSpocoBicTHOcia a  ^aace b i> 
aceaama hobbimi, OTKpuTieMa CHacKaTB ceołi nonynapHOOTB.

H tojibko T pa^gaib  n-hTa cnycTa 3eab$CTpeMa OTKpuna 
BaHa^ifi Ba mBeftCKOMi, acejrhai. a B epąeaiyca noATBepflaaa 
oiaptiT ie BaHa^ia, OKa3aBniaroca n p a  óoaśe Tia,aTeHBHOMa 
aacniaoBaHia apirrpoHie.Ma ^ena-P io .

l ip a  H3cnl5flOBaHia otoS ace py^Bi 6bi.i i , HafiflOHi, a  ffpy- 
ro:a, HeasBiscTHBia 30 i rŁxa nopa ajieMeiiTa—ypaHi,.

O6a Haa^eHHEie aaeMeHTa 3Onroe BpeMa He bm^ hb Haaa- 
Horo npaKTHHecKaro 3HaaeHia. H tohbko bh Kona.i npoiaaaro 
B&Ba, Kor^a y  t6XHHkobi> aBaaacB ocTpaa noTpeÓHOCia Ba 
Kp,fenKHxa copTaxi> oiana, M eiaaaypra 3aHaaact BaHa^ieMi,. 
O n ti ia  ca  hbm b  ,n,aai> nopa3BTeaBHBie pe3yabTaiŁi. BaHa^ieBa 
ciajiB cMlsHBJia MapraHneByio a  HHKKeaeByio, a  mohcho cm4 ho 
cKa3aTBj yca'fexa aBTOMOÓaabHaro 3 ia a  a  nocipoaKa cy30Buxa 
waaiBHi, Bceirh.no o6a3aHEi noawieHieirb Ha pbinirh a ioro  po^a 
ciana . B a  HacToaajee BpeMa OHa npaM iH aeica a  b i> aBiaa,ioH- 
Hoii TexHHK'h.

HoTpeGHOCTB Ba BaHapja 3aciaBaaa npoMbunaeHHHKOBa 
3aHHTBca pa3pa6oTKoa pyffa, co3epacaia,Hxa 3toti> aaeMeHia. 
O ^hh-b 3a apy ra .ua  oTKpEuiacb bt> Ilepy  a  Konopa^o „3aB03bi 
3.1H 3o6EiBaHia p,fe3KBxa MeiaaaoBa".

Pa3paóoTKa py3bi coBepiaanacb no o6ib,hm i> apaBanawa 
ropHaro acKyccTBa; BbipaóoTKa ace MeTaaaoBa B3i> p y 3 a  06x0- 
3aaaci, iaK a /loporo, hto o6a 3an0.ua BCKopi poaacHEi 6Biaa npe- 
HpaTHTB cBoe cya^CTBOBaHie. Blł^B BaHa^ia Ba Koaopa3CKofi 
p y ^ i  coflepacaaocB tohbko 2,6 npon.

HdbcKonBKO nos^H ie 6buib ycTpoeHH Tanie ace 3aB03U Ba 
BoreMia a  TTTBenia. Ho a  ohb, óaaro^apa 6I53HOCTH pyflu  Ba-

icor.ua
Bceirh.no
apyra.ua
3an0.ua
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Ha^ieMa., saanaTa. h  ao cnxa> h o j / h  Kpairae ataaKoe ©yiąe- 
CTBOBame.

Ba. HayaHOMa. aje OTHOineHia arn  p y ^ n  cnrpaaH BH^aio- 
myioca poan. H sc a ia y a  BaHaaieBo-ypaHOByio pyay, BeKKepeab 
Hameaa., h t o  OHa OTaaaaeTca o c o o h im t . , .ąoceai h q  3aMiaeH- 
h h m t . c b o h (!t b o m i —paaioaKTHBHOOTbio. Jlynu, ncnycKaeMbie BTOli 
py^oii, cnocoÓHU a^BCTBonaib Ha <J>OTorpa<{)HHecKyio naacTHHKy 
CKBO3b aaiOMHHieByio ajecTb; o h h  npoHHKaiOTa. 0KB03b ^epeBO, 
MOTaaahi, aepnyio Sywary, Kaynyica, h  oSaaaaiOTa. c h o c o ó u o c t h i o  

pa3cfeHBaTb aaeKTpnaecKie paapaau .
Il3yaaa noflpoSffŁe paaioaKTHBHbia cBoiicTBa BaHa^ieBO- 

ypaHOBOH pyflbi, oynpyrn Kiopii npHmaH Ka> 3aKaioaeHiio, a ro  
„pa.n.ioaKTHBHOCTb* aBaaerca ca^OTBieMa. npncyrcrBia iit > py;vŁ 
ocoóaro aaeMeHTa—pa^,ia. E ro  nocToaHHbte, H6H3MiHHbie cnyr- 
h h k h —BaHa^iS h  ypaHT., KOTOpuM'b o h t . h  nepe^aera. aacTb 
CBoeii paaio3HepriH, npHaewa. nepBbiH noayaaeT^ ea Ooabme, 
aiiMa. BTopoH. 9 t o  c b o ź c t b o  piflKHxa. MeraaaoBa.— BoenpHHHMaTb 
ora. p a^ ia  ero aHepriio—nocayjKHao ocHOBaHieMa. a a a  naM&pe- 
Hia paaioaKTHBHOCTH. 3a e,n,HHHu;y paaioaKTHBHoerH ycaoBHO 
HpHHBTa ypaHOBaa naaoraHKa. IIpHÓopa., h o m o h ^h io  Koropaio 
ii3M'hpaeTca SHepria aroro po.ua, no npHHH,nny HanOMHHaera. 
006010 aaeKTpocKona,. C rp ia sa , OTKaoHaH)m,aaoa B^oan niicaabi, 
yKaabiBaens Ba. ypaHOBi.ixa> eanHHnaxa> aHepriio H3caiayeMai’o 
paa i OBemecTBa.

BorewcEaa pyaa , ca. Koropon paóoraan cynpyrn Kiopn, 
H0Ka3biBaaa oncaoHeHie Ha 74—75 RlłaeHiH, h t o , no npH6aB3n- 
rejibHOMy noftcaery, ^ a e n . co^epataHie 1 rpaMMa ancraro  pa- 
^ ia  Ba. 18,000 nyaaxa> py^m.

Bce pacryiu,aa norpeÓHOcrb Ba. lsaHa/ueBoji eram i aaoTa- 
Bniia 3auaa,HO-eBponeficKHxa, npoMbunaeHHHKOBa. Hciiarb h o b h x 'ł  

3aaesKeH aron pyflbi.
Ba. aBrycTi M ic a a i MHHyBHiaro ro^a aHraificKOMy h h j k c - 

Hepy M apny y^aaocb Hanm  „całina  óoraTua na. Mip4“, Kasa, 
ro r^ a  cooOmaan, sansaca: BaHa,n;ieBO-ypaHOBon pyflbi. Ho npo- 
n,6HTH0My coji,epacaHiio BaHa^ia pyjia pa3a Ba. noaropa npe- 
Bocxoflnaa óoreMCKyio, pa,n,ioaKTHBHOCTb jkc ea .HOCTitraaa 118 ,jvfe- 
aeHiH, t . e. o,n,nHH> rpaMMa. pa^ia  co^epsKaaca Ba. 11,000 iiy;i.

O t h ł i h I j , uo caoBaMa. ra36Ta>, u te a  Ha 6e3KOH6HHO #0- 
poroii p a li l i  flO.aJKHa ynacrb  no MenbineH MŚpi Ba. rpn  pa3a

po.ua
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OflHHb rpaMMT. paflia bmI cto npeJKHnxT> 150,000 pyS. Tenepb 
CTancTT. oSxoflHTboa He Sonie, tI mt. bt. 50,000 py6.

II . HIyMHxa, noflHHTaa HHOCTpaHHŁiMH ra36TaMH BOKpyrn, 
OTKpuTOH MapneMT, bt. IIopTyramn pyflbi, eiąe pa3T> HOKa3ana, 
uaiCB Mano anaKOMa 3anaflHaa EBpona en. pyocKHMH ecTecTBeH- 
hłimh 6oraTCTBaMH, h icaKT. HeflaneKO no3aflH ocTanocb to BpeMH, 
Kor,n,a „3HaTHjae HHOCTpaHflbi OTflbixanH noflT. tI hbio KnK>KBBi“.

Bt. Poecin yace HicKontno hI tt. Ha3aflT. Haaanacb OKcnno- 
araflia paflio-pyflH, no CBoeMy SoraTCTBy bo mhobo pa3T> npe- 
Bbimaiom,eH h SoreMCKyio, n  mBeflCKyro, h bhobh OTKpbiTyio 
nopTyranbCKyio. Ee-TO H3cniflOBaTb n noixanT. npo<J>. Bep- 
Haflcltifi.

OepraHCKaa pyfla yace naBHO 'Sbina iiau iem a KHTaitnaMT., 
Koropbie nonb3OBanncb eio flna BtinnaBKH MiflH. IIo bcoh n i-  
POHTHOCTH OTT. HHXT>-TO H y3HaHT> O CylfleCTBOBaHin 3THXT> 3a- 
neacen pyccKiłi HHaceHepT. HananiKOBCKin, paSoTaBiuiii no opo- 
meHiio cpep,Hea3iaTCKHxrb BnafliHin.

3aHHTepecoBaBmticb eio, oht, OTnpannnT. pyfly flna iracni- 
nOBaHia bt. C.-IIeTep6yprT., h hlihI  noKofiHtiH npo<J>. A hth- 
hobt., cflinaBn. aHanH3T>, cooSm.Hnn. IlananiKOBCKOMy, tto pa3- 
paSaTbiBaTb pyfly flna floStiBama mI ah hI tt. HHKaKoro cMtiona. 
B t. hph coflepacHTca bt. xyfluieMT> cn y n a i 7 —8 npon,. BaHaflia; 
bt. OT,n,inbHbixT> me cnynaaxT. npon,eHTHoe coflepacame ero ao- 
xoii,htt. #0 14—15 npon,. OooTBiTCTBeHHO raKOMy eoflepacamio 
BaHaflia n  paflioaKTHBHOCTb pyflti KoneSnerca bt. npeflInaxT, 
ott. 200—225 flinem fi no ypaHOBOMy aTanony. Tannun. oSpa- 
3omt. oahht. rpaMMT. paflia mohcott. SbiTb BbiflineHT, maximum 
ust. 6,000 nyflOBT. p y flti.

Mohcho ceS i iipeflCTaBHTb fliHHOCTt pyflti, eenn npnHHTb 
bo BHHMaHie, tto cTOHMOCTb BaHaflia pa3aBT. 2*/>—3 npeBbiniaeTT. 
CTOHMocTb 3onOTa. YpaHb ace, puHOHHaa n,ina KOToparo em,e 
Bbime, coflepacHTca bh p y f li  bt. KonHnecTBi 3 —4 h flance 6 npon,.

HiMeflKie ropHtie HHaceHepti roBopaTT.: eenn pyfla coflep- 
HCHTT. MBHŁffle 4 npOfl. MiflH, TO HyHCHO noflyMaTb, otohtt. na 
ee pa3paSaTbiBaTb. Ilp n  óontnieMT. coflepacaHiH iieaero h fly- 
MaTb: pa3pa6oTKa TaKOH pyflti Boerfla BbiroflHa.

II ct> aron cTopoHM pyccnaa paflioaKTHBHaa pyfla ctohtt. 
bh±  KOHKypeHflin: Miflb, npenbCTHBinaa HHHceHepa IlanamKOB- 
CKOro, coflepajHTca bt. Hen bt. KOnunecTBi He Menie 7 npon,.
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B c ś  a r a  y c n o B i a  3 a c T a B H j iH  I l a n a n i K O B C K a r o  3 a a p e H H O B a T b  

y a a c T O K b  scmjih  B b  O e p r a H C K o i t  o ó a a c r H .

3 a c T y a a a n  k h p k h  h  m o h o t k h , h  r a M b ,  r , n , i  H e  6 h .ho f l a a t e  

y  c m i i  a ,  c o  C K a 3 O H H O io  S n c r p O T O i o  B H p o c b  p y ^ H H K t .  H a b  © e p -  

ra H C K O H  o ó n a c T H  n o T H H y n H C b  B t  C . - n e T e p 6 y p r H >  6 e 3 K 0 H e H H H e  

T p a H c n o p T B i  p a ^ , io a K T H B H O H  p y j i , H .

y c T p o H T b  3 a B 0 jV Ł  H a  M i c r i  p , o 6 H B a H i a  p y f l H  O K a 3 a j i o c b  

H e B H r o s H H W b .  f l j i a  B H / c k n e H i a  H 3 b  p y A H  B a H a ^ i a  n  y p a H a  

T p e ó o B a n a c b  B b  H O H M O B ip H O M b  K O H H n e c T B d j c o a a H a a  K H c a o T a .  

n o  ó a H 3 0 C T H — h h  B b  n p H n e r a i o i H , H X b  r y ó e p H i a x b  E B p o n e f i c K O H  

P o c c i n  h  C n o i i p H ,  h h  B b  C p e ^ H e n  A 3 i n — H 'h ' f b  3 a B o ; i ,O B b ,  b h - 
p a 6 a T H B a i o n j , H x rb  s t o t h  n p o p y K T b .  E r o  n p n x o , n , H J i o c b  6h  b h h h - 
C H B a T b  H 3 b  M o c k b h , P a n i  u r n  I l e T e p G y p r a .  n o a T O M y - T O  H a r a m  

G o n i e  B b i r o ^ H H M b  y c r p o H T b  3 a B 0 ,n ,b  B b  I l e T e p ó y p r i .  3 a  sto 
r O B o p n i r o  e i n , e  h  e n i p y i o m e e  c o o ó p a a c e H i e :  B b  P o c c i n  n e  y M i i O T b  

B H f t i a H B a T b  l i a n a n i e B O H  c T a n n .  I I p H B H j i e r i a  a T o r o  n p o H B B O ^ C T B a  

n p H H a n n e J K H T b  r e p M a m H ,  K y / i , a  3 a B 0 f l b  O e p i a H C K a r o  o ó m e c T B a  

h  O T n p a B n a e T H  cboh  < J > a 6 p H K a T H . n e p e c H n a T b  a c e  n x b  M o p c K H M b  

n y T C M b  H 3 b  C . - n e T e p 6 y p r a  r o p a 3 ^ o  ^ e n i e B a e ,  T i » n >  H 3 b  C p e # -  

H e i i  A s i u .

H a  s a B O f l i  ^ o Ó H B a e T c a  to jiłko  c u p t e .  M i i o r i e  i y h H H H e  

n p o ^ y K T H ,  B p o f l i  p a ^ i a  h  y p a H a ,  hc  j j o Ó H B a i O T c a .  H e  p a c T B O -  

p H M H e  HTi K H C a O T a X 'b  O C T a T K H  C b  B H C O K H M b  n p O U ,e H T H H M b  CO - 

f t e p H c a H i e M b  p a ^ i a  n e p e n p a B a a i O T c a  B b  n a p n a i b ,  B b  n a c T e -  

p O B C K in  H H C T H T y T b ,  O T K y n a  y a t e  p a c x o n ; a T c a  n o  H a y i H H M b  x h -  
M H a e c K H M b  h  T e p a n e B T H H e c K H M b  J i a ó o p a T o p i a M b .

( „ H o B o e  B p e M a “ , M N a  1 2 6 2 6  h  1 2 6 2 7 ,  1 9 1 1  r . ) .

f i u ó j i i o r p a  <I> i a.
1 .  A .  B .  I fu m e p T ) .  H a a a a b H a a  ( j > H 3 H i t a .  I l e p B a a  C T y -  

n e H b .  2 - e  H 3 p a H i e  c b  H c n p a B n e H i a M H  h  ^ o n o n H e H i a M H .  K H n r o -  

H 3 ^ ,a T e a b C T B 0  B .  M .  C a ó i r a H a .  M o c K B a .  1 9 1 1  r .  C rr p .  I - — X X I I 4 -  

5 2 3 .  Ę  2  p .

n o H B n e H i e  „ H a n a n b H o i ł  <J>h 3Hk h “  B T O p H M b  i i a n a n i c M b  B b  

B o p o T i c i f i  c p o K b  hcho  c B H ^ , i T e a b C T B y e T b  o  T O M b , K a K b  B e a H K a  

y  n a c b  n o T p e Ó H O C T b  B b  o p H r H H a a b H H X b  K y p c a x b  <J>h 3h k h . K b
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K unri npnaoateai. npocneKTi. no o6pa3ny Tixi>, KaKie npn- 
m t h  3a rpaHnn,en, ci, 0T3KBaMH nenain , ci. o6pa3ii,aMH pncyH- 
kobi>, HepTeacen n  BraneTOKi,. B i . 3t h x i> OT3BiBaxi> bbihchchbi 
AOCTOHHCTBa n xapaKTepi> ra n m . Hai. aioro  npocneKTa HBCTByeii., 
hto o sa  npHHHTa MHormit BecBMa conyBCTBeHHO; OHa Toro 3a- 
cjiyjKHBasTi. n  no HaineMy MHiHiio.

HanncaHa osa xopoinnMi> h3bhcomi> n  co^epataieaBHa, 
xoth n  npe/jcTaBnaeTi. H3i» ce6a nepByro CTyneHB; HiKOTopnie 
yneGnara, ^.aace Ha3HaneHHBie /via cpe^Hefi inKonni, npn  cBoeS 
pacnnBiBHHBOCTir M esie coaep®aTeaBHBi. Hcno HyBCTByeTca 
npoMi Toro, sto  KHnry nncaai. (JnranicB n  ne^arori., a He 
tohbko npenoflaBaienB $ h3hkh: nncaai. He jyiH Toro anniB, 
htoGbi oflHHMi. yHeÓHiiKOMi. ÓEiao Goa&me, a Bnoacnai. Hacrany 
CBoeii .nymn.

ABTopi. npe^nocaaai, CBoeii r a n n i  npe^ncaoBie ;caa npe- 
noflaBaienen. Oho 3aKaiOHaeTi> b i> ce6 i HicKoaBKO noyiHTeaB- 
HBIX1> aHeK^OTOBI., KOTOpBie HHTaiOTCH Cl, y,H,0B0aBCTBieM1>, HO, 
k i . coHcanimio, OTannaeTca, BBipaacaacB no M arapi aBiopa, n i -  
KOTopoi MHororpaHHCCTBio, TaKi. hto pia&Haro BnenaTaiHia 
He nonyaaeTca. Ho Bi, npe^ncaoBin BBicKa3aHBi HiKOTopne 
Bcraa/iBi (nHor.ua .hobohbho BupaanTenBHo), Ha K0T0ptixi, mbi 
h atenaan-ÓBi nonpoSHie ocTaHOBHTBca.

n o  Bceil BipOHTHOCTH aBTOpi, CMOTpHTI. Ha CBOIO KHnry, 
khki. Ha yaeSHHKi,. E asa-an , o^Hano, SyaeTi, BipHO cnnTaTB 
KypcT. A . B. HnHrepa no^xo^;ain,HMr& yaeSHHKOMi. ;i,aa hikohbi. 
C ra p ie  ero cai,ayeTi> peKOMenj^OBaTB b i> KanecTBi H3Hin,Haro 
nocoSia p,aa p,OManiHaro T rem a yaeHHKOBi., Kani, jioSaBnenie 
k i . yieGHHKy h Kani, hctohhhki. MaTepiaaa, KOTopniMi. Moacen. 
BocnoaB3OBaTBca ynn iean  npn KaaccHOMi. npenoflaBanin.

yaeÓHHKi. ROnateHi, paBaTB anniB-TO, hto na^neacnTi. b h - 
yHHTB; p,anaTB b i , n,iaecoo6pa3HOn noaHOTi, ho cacaTO, 6e3i> 
H3annxHHXi, noBTopemn, b i . tohhoH <J>opMi, b i . xopoinen cn- 
CTeMi n 6e3i, yKaoHeHiH b i . cTopoHy,—xoth-6h  h Ha nepBO# 
cTyneHH. 9Toro Tpe6yeTi> aKOHOMia paSonaro BpeMeHn n en ni. 
yneHHKa n cepBe3H0CTB npejiMe/ra. KoHeHHO, TaKoe ycaoBie He- 
H36iacHO B ete li, k i . iiiKOTopoii cyxocTH n ipy^HOcin H3aoJKe- 
Hia n  HCKaiOHaeTi. T i yKpamema, KaKie ecTB y H nurepa, Kaici, 
HanpnMipi.: ncTopniecKia 3aMiTKn, nocaicaoBie n /i,aace i i  
HHTepecHBia n coaepiKaTeaBHBia BHHBCTKn, KannMH SoraTa ra n ra .
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YpoKT. npenogaBaTeaa goaaceHT. h m ^ t b  opHrnHaaBHyio <j>H3io- 
HOMiio, h  yneGunKn ae gonaceH^ cBa3BiBaTB ero e i > 3 t o m t > Ha- 
npaBneHiB; HenB3H npenogaBaTB no inaGaoHy, KaKrB-ÓBi ohtj xo- 
ponra un Gbijtb; MeTOgn, n  MerognuecKie npieMEt nejiB3H c/yh- 
naTB o6a3aTejiBHBiMH. „HananBHaa $H3HKa“ Ilymrepa c j i i i h i k o m t . 

H^HBHflyanBHa gna yneGHinca. Ho napaaaenBHO cb yueGHHKOWB 
gonatim  cymecTBOBaTB TaKia nocoGia, KOTopaia, Kaim 9Ta KHHra, 
noMoraiOTTi yneGumiy, paciHnpaiOT7> ero, HHorga h o h c h h i o t t i , 

cupaiuiiBaiOTB, pasHOoSpasaTTi. 9 t h  nocoGia, TaKB cKa3aTB, cay- 
Htam npenogaBaTenio noMomHHKaMH, ho He MoryiB ero 3aM'h- 
HHTB TaKJKe, KaKB H yHeÓHHK'B. KopOHIHMT. yne6HHKOM'B MOSKHO, 
HanpnM-bp-B. CHHTaTB KypcTi rpHM3ena. noaBHBHiiiica b*b 
npoimiOM-B rogy  (H. Grimsehl. Lehrbuch der Physik fur lieal- 
schulen. Leipzig und Berlin. 1 9 1 1 .  Verlag von Teubner), a 
„Hanaabiiyio ^H3HKy“ Hyrarepa mbi ckhohhbi caHraTB xopo- 
iuiiMrB nocoóie.MB, ecjin ncnpaBHTB b b  Hefi nfiKOTopnie npoMaxn, 
Koropue b b  h o b o h : Kiinrh H3BHHHTeaBHBi. HaMB KaateTca, u t o  

ecjin-ÓBi upn gajiBHfifiniHXB H3gaHiaxB aBTopB He CTpeMHaoa 
k b  yHHBepcaaBHOCTH, crapaacB coueraTB n yueÓHHKB, h  noco- 
Gie, a paBBHJiB-Gni Goa&me Ty CTopony, Koropaa Gonke lybniia, 
t o  s t o  t o j i b k o  pa3BH3ano-6Bi eMy pyKH, a ero KHHra o t b  aroro 
BBiHrpana Gb i  h  npHrognaacB-ÓBi b o  BcaKofi ih k o j t Ł  h  npn b c h -  

Kofi nporpaMMi.
ABrroprB piiiiHTeaBHO saaiijiaeTB ceGa c t o p o h h h k o m b  k o h - 

neuipnuecKaio MeToga ooynenia h  iioaaraeTB, u t o  b b  cpeg- 
Hefi ih k o jjA  ghaecooópaano nocTpoHTB KypcB <J>h 3 h k h  no c x o m 1i 

gByxB KongeHTpOBB, pacupeghaiiBinn ero b b  4 - x t > crrapniHXB 
Knaccaxrb no gBa HeghnBHBixB aaca na KnaccB. HepBBiii k o h - 

B,eH’rpT> npegcTaBjiaeTca ero k h h b o h , „nepBofi oTynenBio".
H a cTpaHHiyh V I I I -ii npegncaoBia TOraeMK „HonynapHiifi 

b b  HacToamee BpeMa geBH3B: npenogaBaHie 4>H3HKH, KaK'b 
ecTecTBeHHOił o u b i t h o h . HayKH, goaatHO nceiyfcao onnpaThca Ha 
OnBITBu, eeTB HecOMHfłHHaH OgHOCTOpOHHOCTB, XOTH, MOHteTB 
Gbitb, h Hanayamaa h s b  negarornaecKHXB 0gH0CT0p0HH0CTefi“.

J^aahe aBTopB pa3BHBaeTB 3 t o  nonoateHie, h  m o h c h o , no- 
aiaayfi, c b  h h m i  coraacHTBca. M b i npnóaBHjiH-GBi t o j i b k o  b b  

nogTBepatgeuie m b i c j i h  aBTopa, k t o  <J>n3iiKa, xora h  ecTecTBeH- 
naa  HayKa, npegcTaBnaeTB H3B ceGa b b  BHaanTCjiBHoii Mlsph 
nayKy (pujiocotjicKyio b b  ayuineMB c m b ic j t Ł  3rroro cnoBa h  c t o h t b
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O H B H b  Ó H H 3K O  K B  M a T 6 M a T H K fe , K O T O pO IO  <J)H3HKa Br£> H a y r i l O H  

p a ó o r f e  a  n o j i b 3 y e T C H  B r .  i i o j i h o m 7> o 6 r> e M fe .  I I o  c c i i  M e a c ^ y  

n p o B H M T . n p a a H H f e  m ł i  c K a 3 a a a - 6 b i  T a K J K e , h t o  y B a e a e a i e  k o h - 

a e H T p H H C O R H M T . M 6T 0,n ,0M T > BT» ^ )H 3 H K fe , H H H  J i y T H i e  C K a 3 a T b  H e -  

n p a B H J i b H o e  e r o  n p a M f e H e n i e ,  e e T b  r o a c e  H e c o M H f e H H a a  n e ^ a r o -  

r a a e c K a a  o ,n ,H O C T o p o H H O C T b .

B b i n o - G b i  a p B O J ib H O  C T p a H H Ł iM r .  B r .  c p e ^ H e f i  n iK O a f e  T aK O O  

K O H i i e H T p r r a e c K o e  H 3 y a e H i e  a a e M e H T a p H o f e  r e o M e T p i a ,  K a n o e  B r .  

H a c T o a m . e e  a p e M a  c T p e M H T c a  B H e c T H  B r .  $ H 3 H K y ,  n o T O M y  k t o  

b t > r e o M e T p i a  B O 3 M O iK H a C T p o i i H a a  c a c T C M a ,  a  3 t o  H B a a e T c a  b t » 

a e #  c a M m i r .  u f e a u b i M T . ,  K a K r .  B r .  y r e ó a o M r .  n p e y ę M e T f e ,  a  j r f e -  

j i a e T r .  e e  a e p B O C T e n e a H b i M T .  < J> a K T o p o M r. y M C T B e H H a r o  p a 3 B H T i a .  

9 t o  a e  H C K n r o a a e T T .  r h M t  H e  M e t i f e e  b o 3 m o h c h o c t h  a  a o n e 3 H O C T i t  

H a a a a b H a r o  3 H a K O M C T B a  c r .  r e o M e T p i e i i  B r .  a p a r o T O B H T e a b H O M r .  

a a a  n e p B O M r .  K a a c c f e ,  K O T o p o e  6 n a o - 6 i i  o r e n b  a t e a a r e a b H O .  

<3?H3HKfe, x o t h  a  B r .  3 H a H H T e j ib H 0  M e H B in e f i  C T e n e H H ,  c B O H O T B e a r .  

T O T r .- a c e  x a p a K T e p r >  c T p o r o i i  ^ a c x q i n n a H b r ,  ^ , o n y c K a i o i H , e a  H fe - 

K O T o p y i o  C T p o a a o c T b  a  c a c T e M a T H H H o c r b ,  e c a a  H e  B r .  n f e a o M T .,  

t o  B r .  O T ; i , f e a b H b ix r .  e a  a a c T H x r > .  I I o o T O M y  B e c b  K y p c r .  <$h 3 h k h  

b t > C T a p a i B x r >  K a a c c a x r >  c p e ^ , H a r o  y a e Ó H a r o  s a B e / t e n i a  . n o a a c e H r .  

a p e , a c T a B H T b  H 3r>  c e 6 a  n o  n a r a e M y  M i i f e n i i o  o ^ ,H H r>  K O H u ,e H T p r> , 

a  H e  ^ B a .  H o  ó e 3 y c a o B H O  H e o 6 x o ,n ,H M r>  n e p B n a  K O H n e H r p r .  b t > 

M n a a ,u i H X ,b  K n a c c a x r > ,  B r .  K y p c f e  n p a p o ^ o B f e A f e H i a .

H c h o , k t o  r y f l a  h 6 o 6 x o ,h,h m o  b ł i h b c t h  B c e  t o , o  r e M r . .  

n p a a H a T b c a  n o  n p a B a f e ,  c u f e m i i o  y a c e  o a e M e a T a p H O  r o B o p a r b  

B r .  C T a p m a x r >  K a a c c a x r >  a  j j , a a c e  b t > cp e ,n ;H H X T > . H a a p a M f e p r . :  

T e p M O M e T p r . ,  M a o r i a  T e n a o B Ł i a  a n n e n i a ,  p a B H O  K a K r .  B o o 6 n i ,e  

a a e M e H T a p H b i H  r a c r a  H 3 r>  B c f e x r >  o T j r f e a o B r .  <J>H3h k b . H o p M a a b H O  

p a 3 B H B a r o H i , i H c a  y  r e n  a u r .  e p e ^ H e a  n i K o a b i  3 H a K 0 M H T c a  B r .  O K p y -  

a t a r o m e a  e r o  c p e ^ f e ,  b t > K H a r a x ,b  a  ^ a a c e  B r .  , n p y r H x r >  y a e 6 -  

H n x r >  n p e ,n ;M e T a x r >  c r .  3 t h m h  B e n j a M H  3 H a a a T e a b H O  p a H b m e ,  
a f e M r .  H a a a H a i O T T .  a x r >  n p e a o / t a B a T b  b t > K y p c f e  $ h 3 h k h . H 3 B fe c T H O , 

a  j iy - M a r o ,  M H o r a M r .  a p e n o s a B a T e a a M ^ ,  K a K r .  T o a n a T c a  M a a n m a  

o k o j io  f l B e p e a  < J > H 3 a a e c K a r o  K a ó a H e r a ,  a  K a n i e  B o n p o c b i  o h h  

n p e ^ a a r a i O T r .  y r a r e a i o  4>h 3 h k h , e o n a  O H r .  c r .  h h m h  ^ . e p a c a T c a  

A O c r y n H O .  H a B f e c T H O  T a K a c e  a  t o , K a K r .  H e a o B K O  S b i B a e T r .  B r .  

C T a p m e M r .  K a a c c f e  n o K a 3 b i B a T b  n p o c T b i e ,  h h c t o  . n f e r c K i e ,  h o  

r f e M r .  h o  M e H i e  o c H O B H h ie  o a b i T u ,  a  K a n o e  n p a  t o m t s  6 i j  B a e r a .  

H a c r p o e n i e  B r .  K a a c c f e .  C T p a H H o e  a o a o a c e H i e  ^ h s h k h  B r .  c p e / i , -

HacToam.ee
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n e n  iu K O irfe  n o  c p a B H e n i i o  e t  n o a o i K e n i e M t  M a T e M a T H K H  n  A p y -  

r n x t  n p e ^ , M e T O B t  o o t a c n a e T c a  T Ś M t ,  h t o  <J)H3HKa B t  T e n e H i e  

H 'h c K O J i b K H x t  n o c a ’f e f l H n x t  j t e c a T K O B t  j r f ł T t  p a 3 B H n a c b  n  n p o -  

H H K J ia  B t  H tH 3 H b  H a c T O J ib K O  ó h i C T p o  n  r a y S o K O ,  h t o  n e , n a r o r H  

n e  M o r y T t  n o c r i i s T b  e t  H e o 6 x o ^ H M O H  p e $ o p M o i r  n  H e  M o r y r t  

e i n , e  n p n 3 H a T b ,  h t o  c t  <J>H3h k o h  h  x n \ i i e i r  H a ^ o  3 H a K 0 M H T b  e t  

n e p s a r o  K a a c c a .

K p o M i  T o r o ,  e c j i H  H a n a T b  < j)H 3H K y c t  4 - r o  h j i h  6 - r o  K a a c c a  

h  p a c n o a o s K H T b  e e  B t  p ,B a  K O H n;p H T p a  n o ^ p a ^ t ,  H e  c a i ^ y e T t  

3 a 6 b i B a T b  h  T o r o ,  h t o  6 o a b m n H C T B y  n p e ^ c T O H T t  e i n ,e  T p e T i i i  

C M e łK H b iH  K O H H ,e H T p t  H a  n e p B b i x t  K y p c a x t  B b i c n i e H  i h k o j i m . 
A  3 t o  y a t e  c a n n i K O M t  M H O r o  K O H i^ e H T p o B t  H e  r o a b K O  p , a a  $ n -  

3 H H H , h o  h  j y i a  a i o G o r o  n p e j i M e r a .

TOh o i h h  y a t e  H e  f l i r r a ,  K t  H m t  n a , n o  O T H O C H T b e a  c e p b e 3 -  

H 'h e .  B t  c T a p m H x t  K a a c c a x t  o h h  o f i n a n a i O T t  f lO C T a T O H H H M t 

p a 3 B H T i e M t ,  H T O Ó b i n a o ^ O T B o p H O  n p o p a S o T a T b  ^ O B o a t H O  c o -  

H H f lH b lH  K y p c t  6 e 3 t  T a K H X t  K O H D ,e H T p O B t,  K O T O p b ie  B H O C H T t 

h h h i h i o i o  e i t y K y ,  M i n n a i O T t  ię Ł a B H O O T H  h  B e , n y T t  K t  B p e ^ H O M y  

n e p e y H H B a H i r o  o n ; H H X t  h  T i n t - a t e  B e n z e n  C H a n a a a  B t  n a p o n H T o  

H c n o p n e H H O M t ,  y n p o H j , e H H O M t .  a  n o T O M t  B t  n p a B n a b H O M t  

B H ^ i .  H O 3 ,o 6 H b I M H  C T y n e H H M H  H  E 3 H H m H e H  a n e M B H T a p H O C T b lO  

e 0 3 ^ a i 0 T e H  T a n i e  t h i m . o  K O T o p b i x t  r o B o p H T t  a B T o p t  B t  

C B o e M t  n p e ^ n c H O B i n .  I I p o c T o e  n o B T o p e m e  c t  jĘ O n o a H e H ia M H  h  

o 6 o 6 i n , e H i a M H ,  O T t  K O T o p a r o  H H K a K ie  K O H n e H T p b i  n e  H 3 6 a B H T t ,  

B t  n a H H O M t  c a y n a i  n a a e K O  n a o f l O T B o p H Ś e .

I I e p e x o f l H  K t  c a M O M y  n y p c y  o r p a n i i m i M c a  H e i i H o m n i  

3 a i« r ib H a H ia M H .

I l e p B a a  r a a B a  H a M t  K a a t e r c a  H e c o p a 3 M i p H O  o ó m H p H o i i .  

H p e p , C T a B n a a  H 3 t  c e 6 a  K a K t - 6 b i  B B e p ,e H ie  B t  <j>H 3H Ky, O H a  c h h i h - 

K O M t  ; r , o a r o  f l e p a t H T t  H H T a T e a a  n a  n p e ^ M e T a x t ,  M e a t ^ y  k o t o - 

p u M H  T p y n H O  y n O B H T b  e c T e c T B e H H y i o  c b h s b , h t o  flO B O Jib H O  H e -  

B b iro .H .H O  B t  n e ^ a r o r H n e c K O M t  O T H O H ic H in .  9 T H M t  o 6 h k h o b 6 h h o  

C T p a ^ a r o T t  H a i n n  y n e Ó H H K H  <J>h 3 h k h . I I p i a T H O  6 u n o - 6 b i ,  e c H H - 6 b i  

a B T o p t  B t  n o c a ,b ^ , y r o u i , i i x t  H 3 ^ a H i a x t  o r p i n i m n c H  O T t  3 t o S  

p y T H H b i  h  p a c n p e n i a n a t  H ^ K O T o p u e  n a p a r p a ^ H  n o  n p y i H M t  

O T f l i n a M t ,  o r p a H H H H B m H C b  a n n i b  T Ś M t ,  h t o  o t h o c h t c h  K t  

o c H O B H h iM t  B e m r a a M t  h  n x t  H B w f t p e H i i o .
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K a 3 a n o c b - 6 b i  n e  n u n i H e i  O T j r i n b H a a  r n a B a ,  n o c B a m e H H a a  

C B o i ic T B a M T . T B e p f l a r o  T i n a ,  K p a T K i f i  o n e p i i T .  x i i m w c k h x t ,  C B i -  

f t i H i f t ,  a  m o j k o t t . 6 ł i t ł , h  r n a B a  o  M o n e K y n a p H b i x T .  H B n e H ia x T » .

B t . n p e ^ H c n o B i n  a B T o p n .  o n o n n a e T c a  ( c T p .  X I )  n p o T H B T .  

B a p a s e m a  „ n n H 3 a  c t .  .n n H H H b iM T . ^ O K y c o i r b " .  H a i i i ,  a a a c e T c a ,  

t t o  b t .  3 T 0 M B  B b i p a f f i e H i n  e i n ,o  H i T T .  6 o n b n i o n  6 i 3 . B r ,  H  t t o  b t o  

n a a i B  ^ .O B o n b H O  p a c n p o c T p a H e H H a a  a  y , n ,o 6 H a a  M a H e p a  r o B o -  

p H T b ,  O TT. K O T O p O H  T p y f lH O  O T p i lH H T b C H .  C a M T . a B T O p T . TO B O - 

p H T T . „ o G te K T H U T .  K o p o T K O ^ O K y  c h ł i h  “  ( o T p .  4 8 8 )  h  K a s t ę  „ K a -  

M e p a  CT. n O O T O B H H H M T ) (J)O K yC O M 'b‘£ ( C T p .  4 8 7 ) .

B t .  n p H M i a a H i a  a a  C T p .  4 8 5  r o B o p u T c a ,  t t o  c n o B O  < J>nyo- 

p e o n e H i i , i a  n p 0 H c x 0 3 ,H T T .  o t t . H a 3 B a H i a  M H H e p a n a  < J > n y o p a ,  H a  

k o t o p o m t .  a B n e n i e  6 b i h o  n o A M i n e n o .  P m o o p T .  o t o  t ^ T o p r b ,  a  

M H H e p a n n .  ( j w n o o p f f r i ,  n n a B H K O B H H  m n a T T . .

B t . r i p H i i i n a n i i i  H a  C T p .  2 2 1  r o B o p H T c a ,  t t o  P i i x . \ f a H T »  

( 1 7 1 1 — 1 7 5 3  r r . )  —  n p o ^ e o c o p t  I l e T e p ó y p r c K a r o  y H H B e p c i r r e T a .  

H e T e . p 6 y p r c K . i i i  y H H B e p c H T e T T .  o c h o b b h t .  b t . H a a a n i l 9 - r o  c T o n i r i a .

B o o 6 m , e ,  n p H M i a a H i a  c n i K O B a n o - 6 b i  n e p e c M O T p i T b .  H a  

3 , p y r n x T .  h o 3 ,o 6 h b i x t > 3 ,o c a 3 ,H b iX T .  H e 3 ,o c M O T p a x T >  m h  o c T a n a B n i i -  

B a T t c a  6 o n b m e  h c  6 y n ,e M T > .

H a  C T p .  4 2 7  C K a 3 a H O , t t o  c a M b i e  n p o c T b i e  o h u t e i  y 6 i a < -  

J ja iO T T . H aC T » B T. T0M T>, T T O  C B iT T . p a C n p O C T p a H H 6 T C H  n p H M O H H - 

H e f iH O ,  h  b t .  n o a c H e H i e  n p u B O K H T c a  p i i c y H O K T .  o n b i T a  ( p u c .  4 5 7 ) ;  

C B i a a  B H 3 ,H a ,  e c m i  O T B e p c T i a  b t . 3 ,B y x T >  9 K p a H a x T >  p a c n o n o a c e H b i  

H a  n p a M o i i ,  c o e n , H H a r o m ,e i i  c B i n y  c t . r n a 3 0 M T » .  9 t o  B e c b M a  

o 6 b i T H o e  3 a 6 n y J K 3 ; e H i e ,  t t o  T a K T . 3 ,O K a 3 H B a e T c a  n p a M o n H a e f i H o e  

p a c n p o c T p a H e H i e  c B i T a .  M l i  c n p o c H M T . ,  K a K T . y c T a n o B H T b  C B i a y ,  

3 ,B a  O T B e p c T i a  h  r n a 3 T >  H a  o ,n ,H o ii  n p a M o i i  a m i i n ?  B i p n o - a c e  

c o 6 c T B e H H O  o 6 p a T H o e :  e o n u  C B i n a  B H ^ H a  c k b o 3 h  O T B e p c T i a ,  t o  

O T B e p c T i a  p a c n o n o n c e H E i  H a  n p a M o i i ,  c o  e r y n i a  r o i g e  f i  c i s i n y  c t . 

r n a 3 0 M T > ,  T a i tT .  K a K T . c i i i i - T .  p a c n p o c T p a H a e T c a  n p a M O H H H e i iH O .

B t .  §  4 8  a B T o p T .  c T a p a e T c a  B b ia c H H T b  p a r m u T i e  M e a t ^ y  

M a c c o i o  H  B ic O M T . H  B ^ a O T C H  B T. TO B p 0 3 ,H O 6  M H O rO C n O B ie , K O - 

T o p o e  c n n b H O  M i n i a e T T .  h c h o c t h , h  K o n y c K a e T T .  T a K i a  B e in ,H , 

K a K T . H a n p u M i p T . :  „ 3 a  e ^ H H H u y  w a c c b i  n p i iH i iM a iO T T .  w a c c y  

1  g r .  b o k u  ( n p n  4 °  C . ) “  C T p .  9 4 .

P a H b i n e  t o t o  n a  C T p .  3 5  3 , a H 0 ,  k t o  o k h h t . r p a M M T ,  p a -  

b b h t . B i c y  B 0 3 .M  b t .  o 6 T . e M i  K y 6 H a e c K a r o  c a H T H M e r p a .  B o n i e
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TOHHoe onpe.n&.aeHie ^aHO Ha CTp. 50: rpaMMT, ecTB Bicn, pan- 
h b l h  Bicy o c h o t o  KyÓHHecKaro caHTHMeTpa b o ^,b i  npn  4° C. 
3 t h m t > t o h h o c t b  b 'ł  nepiiOMH KOHH,eHTpi orpaHHHHBaeTca, xo'ra 
Ha CTp. 94 rOBOpHTCH, HTO B'fcc'B pa3nHHeHT> Ha pa3JIHHHŁIXT> 
pa3CTOHHiHX'b OTT> H,CHT'pa 3eMnH, H HOTOMy OJJHO H TO-3Ke T'inO 
MOHCCTT) HNlliTB pa3HHHHBIH BŚCT>, CMOTpa HOTOMy, r ^ i  OHO Ha- 
XOfl,HTCH, HTO H nOHCHeHO ^OCTaTOHHO npHMipaMH. BO3MO3KHO, 
h t o  h  b o  BTopoMT> KOim,eHTpi eipe HC Syj^CTt nonHaro onpejpfe- 
neHia, Koe-HTO ocTaHeTca Ha TpeTifi.

Em,e b t > TOMT>-Hce po/cfe: roBopHTca, h t o  paSoTa BŁipa- 
jKaeTca npoH3Be ,̂eHieMT> c h h b i Ha nyTb, h  h h  cnoBa o t o m t >, h t o  

BH> TaKOMT. p a3 i HXT> HanpaBJI6His ÔJIHCHBI COBna^aTB.
OcoSaa-ace KOHH,eHTpEHecKaa BHpTyo3HOCT& ^.ocTHraeTCH 

BT> XHMHHeCKHXH> 0OpMynaXT>, npn H3JI0H£eHiH npHMipOBT) 9JI6K- 
Tponnaa b t > § 185. A. B. UymrepT. He b h o c h t h . b t > c b o t o  KHHry 
h h  rnaBH, h h  naate naparpa$a, nocBam;eHHaro x o t h - 6 b i icpaT- 
KOMy 3HHKOMCTBy CT> HpOCTiHHIHMH XHMHHeCKHMH HBJiemHMH, 
a t 4 s m t > Sonie c t> xiiMH'iPci;ifMii (pop.MyjiaMH. T-Ism /b  He MOHie o h t > 

paaSnpaeTTj BTopHHHBia aBneHia npn 3neKTponH3i paCTBopoBT. 
cipnoH k h c j i o t h , io^HCTaro Kania h  cipHOKHcnaro HaTpa h  

nHHieTT, Hy;n,OBnmHEiH cnoBecHBia cxeMBi B3aMiHT> XHMHHecKHX’B 
(j^opMynn., npHHCMB, onycKaa nncna, nonycnaeTt s t h m b  HaraacKH, 
coBepineHHO HCKawaiomia CMHcm (cTp. 341).

TnaBHoe aHanenie KOHnenTpitHecKaro MSTO^a b t > t o m b  h  

aaKnionaeTca, no HanieMy Miiiniio, h t o , upnMiHaa ero k i > npen- 
MeTy, He ^onycKaromeMy nocninoBaTentHaro i i  cncreMaTHnecKaro 
H3no5KeHia, m h  HsSiraeMB Ha nepnoit cTyneHH TaKHXT> m I j c t b . 

KOTopua He AioryTt 6 b i t b  BBipaiKeHBr nocTaTOHHo t o h h o  h  h c h o  

Se3T> 3Hama nero nnSo paHBHie ne H3noaceHHaro. Taicie-ace 
oópa3n,H, KaKT> 3^,icB npHBen,eHHBie; He roBopaTB b 'b  nonB3y 
Toro KOHU,eHTpHaecKaro pacnonoaceHia, Kanoe npoBO^HTB asTopa,.

K ieB -b. A .  JhoGaucmu.


