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HAYAJA EBR/IINTA

KHUTHY VII-X
IIEPEBO/]] C TPEUECKOI'O 1 KOMMEHTAPUU
II.1.MOPIYXAM-BOJITOBCKOI'O
IIPU PEJJAKIIIOHHOM VUACTHU

HN.H.BECEJIOBCKOI'O

KHUTA CEJIBMAS

OITPEIEJIEHIA

L. EOuHuua €CTh <TO-, Yepes UTO KaKI0€ H3 CYIEeCTBYIOINHX CYHTAeTCA €IHHBIM.
2. Yucno xKe — MHOKECTBO. COCTABICHHOE H3 €IHHHII.
3



2TOIXEIoV C
Opol
a’. Movéc €oTiv, KaB' NV EKACTOV TV OVTWV
ev AEyeTal.

 MoHaaa ecTb Ta, MO KOTOPOU KaXkaoe To B
CYLLMX Ha3bIBaeTCcA.

B". ApIBUOC O€ TO K HOVADWYV OUVYKEILEVOV
TTARB0C.

 Yucno Beab N3 MoHaa COCTOUT
MHOXeCTBa.
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JInHenHasa wkana




TpeyronbHbIN paa

T€ {0.1.3.6; 10,15. 21:28..36. 45, ... N(MFELY2, 2.1} DLEN,

To=0xA, T,=1x1, Tg=2%3, T¢=3%5, Tg=4x7, T1=5%9, T;,=6x11,
T1=0x1, T3=1x3, Ts=2x5, T7=3%x7, Te=4%9, T11=5x11, T15=6%13

I =T¢€{0,0,.1, 3,6, 10,.15,21,28.36.45, .... ()2, ...t }ynec N
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OpHoMepHas NPoeKLUUa Yncen HaTyparnbHOro
NanAa
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dopmyna
apnPMeTn4eCcKoro TpeyronbHuKa
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(M+ @ 1)=3
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CyMMbl apnddMETUYECKOTO TPEYronbHMKa
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ApuUdMeTUYeCKne TpeyrorbHUKN
CO BTOPOM MO LWECTYHO CTYMEHb

14+2+3+4+5+6+7+8+9+10+11+12+13+14=15+16+17+18+19+20
21+22+23+24+25+26+27+28+29+. . . +41+42=43+44+45+46+...+55+56
57+58+59+60+61+62+63+64+65+66+...+85+86=87+88+89+90+91+...+107+108
109+110+111+112+113+114+115+116+...+145+146=147+148+149+150+151+...+175+176
177+178+179+180+181+182+183+184+185+...+221+222=223+224+225+226+227+228+...+259+260

14+2+3+4+5+6+7+.. . +80+81+82+83+84=85+86+87+88+89+...+118+119
120+121-+122+123+ ... +249+250+:25] +252=-253+254+255+2 56+ . .+335+336
337+338+339+340+341+...+515+516+517+518=519+520+521+522+...+649+650+651
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14+2+3+4+5+6+7+8+...+491+492=493+494+.. +695+696
697+698+699+700+701+...+1475+1476=1477+1478+...+1967+1968
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3817+3818+3819+3820+3821+3822+...+5171+5172=5173+5174+5175+5176+...+6239+6240

1+... +2870=2871+... +4059=4119885
1+...+16730=16731+...+23660=139954815



,El,BymepHaﬂ NnpoeKund Hnceslt HatypasibHOro
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dopmyna Bannuca
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ApudmMmeTnieckmnn TpeyronbHUK
BTOPOro nopsaka

o (©00)
2= ()=
64+ 7°— (7-6:2)=(2)°
15%+162+17° — (17-15:3) =18°+19°
282+29+30%+31% — (31-28:4) =322+33%+34°
45HA6°+AT+48>+49> — (49-45:5) =50°+51°+52°+53°

66‘+67‘+68“+69“+70“+71“ —(71-66:6) —7?“+73“+74“+75“+76“
91“+92‘+93‘+94‘+95‘+96‘+97‘ —(97-91:.7) —98‘+99‘+100‘+101‘+107‘+103‘
120°+121%+122% ... +126°+127* — (127-120: 8) =128°+129°+130%+... ... +133°+134°

------------------------------------------------------------------------------------------------------------

(4-0)
3~+ (4- 1) = 5“
10-+11-+ (4-3)" —13-+14-
21-+22-+23-+ (4-6) —?5-+26~+(3)
36°+37°+387+39°+(4-10)=41"+42"+43"+44"
55"+56“+57‘+58‘+59‘+(4 15) 61‘+62‘+63‘+64 +65‘

78%+79%+807+81°+82°+83%+(4-21)’=85"+86+87°+88™+89°+90°
105+106>+107*+ .. +110*+111%+(4-28)’=<113*114*.. .. +118%+119°



BTopaga ctyneHb apnpMeTnN4ecKoro
TpeyronbHMKa BTOPOro nopsaaka

47452467+ ... +36°+37°438°=39"+40"+41>+ ... +46°+47+48"



TpexmepHasi NnpoeKumsa HaTypanbHOro psiaa
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UeTbipexmepHaa npoeKkuunsa HatypanbHOro
pA0a
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TpeyronbHUK Peno




TpexmepHasi npoeKuma HaTypanbHOro psiaa




ApPUPMETNYECKNUN TPEYTONbHUK TPETLEIO
nopagka

2:(0)”
60+ 2+(0)’
54 (6-1)+ 2(1)— 7
167+17+ (6:3)+ 2- (3)—19 *+20°
33° +34 +35 + (6:6)+ 2:(6)=37+38] +39
56°+57°+587+59°+(6-10)+2-(10)"= 61°+62°+63°+ (4)°

85’+86’+87’+88’+89’+(6 15)°+2-(15)°=91°+92°+93°+94°+95>
1203+ 12576 21)2-21) = 127+ +132°



LLlecTumepHaa npoekuna HaTtyparnbHOro
psaga




UeTblpexyronsHuk Peno




UeTblpexmepHasa npoekuusa HaTtyparnbHOro
pana

~ 72 7 74 75 76 77 18,




ApudomMmeTnvecknn TpeyrofibHUK YeTBepToro
nopaaka

(4-0)°
(8:0)*+ (4-0)° -
7+ @ 1)+ 4-1)°= 3)°
22°423% (8:3)+ (4-3)’= (5)°+26°
45*+46™+47*+ (8-6)+ (4:6)’= (7)° +50*+51*
76*+77*+78*+79*+(8-10)*+(4-10)°= (9)°* +82*+83*+84*

115116117 +118*+119*+(8-15)+(4-15)°= (11)° +122*+123*+124*+ (5)"*
162%+. .. L AL6T (@21 +(4-21)°=(13)° +... . +174°
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BocbMmMepHas npoekuust HaTyparnbHOro
DANA
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[1aTMMepHaa npoekumsa HaTypanbHOro paga

/_,
Tss,
i T1o,
Tu/ < /
e /
T9. .\‘\ Ti/
g /
T4 N
,/' Tl - ’1;6_ Il_ s _Tl_6_
o 15 |55 120
s T3 .
7 1 \\Tz
R 7 T8 :
" \'\T7
J T3 \



[1aTMMepHaa npoekumsa HaTypanbHOro paga
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[lecaTnmepHasa npoekumna HaTypanbHOro

nana
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ApudmeTnieckmun TpeyrofibHUK NATOro
nopsagka

(7-0)’
(10 0) + (7-0)°
9°+ (10- 1)+ (7 )+ 20° (1)— 11°
28°+29°+ (10-3)° 2+ 20> (3)*= 315+375
57°+58°+59+ (10- 6)+ (7-6)'+ 20°(6)*= 617+62°+63’
96°+97°+98°+99°+(10-10)*+(7- 10) + 207(10)*=101"+102°+103°+104°

145°+146>+147°+148°+149°+(10-15)°+(7-15)*+ 20:(15)*=151 +152 “+153*+154%+ 155°
204°+.. 4209°+(10-21)°+(7-21)+ 70 eD)*=211° 6P



LLlecTumepHaa npoekuna HaTtyparnbHOro
psaaa
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1=1
3+ 5=2

7+ 9+11=3’

13+15+17+19 = 41
21+23+25+27+29 =5
31+33+35+37+39+41 =6°
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“Keaopamut opbumansHvix neptioooe nianen omHocancs Kaxk kyovt bonsuiix nonyoceti ux opbum’

(0+ H=1°

( 2+ 3+ 4+ 5+ 6+ 7)=3

( 8+ 9+10+11+12+13+14+15+16+17) = 5°

(18+19+20+21+22+23+24+25+26+27+28+29+30+31) = 7°
(32+33+34+35+36+37+38+39+40+41+42+43+44+45+46+47+48+49) = 9°
(50-+51+52+53+54+55+56+57+58+59+60+6 1+62+63+64+65+66+67+68+69+70+71) = 11°
(72+73+74+75+76+77+78+79+80+81+82+83+84+85+86+8 7+88+89+90+91+92+93+94+95+96+97) = 13°
(98+99+. .

27 5\°

T 27 (T) = 25
1=
1+4=15 125 30\?
1+4+9 = 14 -7 = 4,63 (ﬁ) = 4,59
1+4+9+16 = 30 ,
1+4+9+16+25 = 55 343 _ o4 (9_1) = 2,74
1+4+9+16+25+36 = 91 125 &
1+4+9+16+25+36+49 = 140 g i
1+4+9+16+25+36+49+64 = 204 343 = 212 (m) =212
1+4+9+16+25+36+49+64+81 = 285 2
1+:.. 385

% =1,82 (m> =182



AOcConTHAa4a WwkKana

Abconromnan wikana — 1IKana OTHOIIEHHH (ITPOIIOPLIMOHAIbHAS HIIH aJiiHTHBHA) 6e3pa3sMepHOI
BEJIMYHHEI.

[Ipr3HaKH aGCOMFOTHBIX IIKAIT:

- HaJIMYHe eCTECTBEHHBIX (He 3aBHCSIMUX OT IIPHHSATON CHCTEMBI €IHHHI]) HYIISI U
apH(MeTHYECKOH €THHHIBI H3MEPEHHIT,

- IOITYCTHMOCTD TOIBKO TOXAECTBEHHBIX IPe0oOpa30BaHHI,

- IOITyCTHMOCTb H3MEHEHHS CIeIH(DHKAIIHIA, OIMCBIBAIOINNX KOHKPETHBIE IIIKAJIBI.



TepmMmomeTpuyeckas LKana

10000 - Temneparypa noBepxHOCTI
~ ConHua (5778K)
1000 _ - [naeneHnexeneza(1812K)

_ [MnaeneHne onoea (479 K)
Mnaenenne nbga (273,15 K)

- Kugkun kncnopog (90,19K)
~ XKuagkuin azor (77,4K)
2Kugknn eogopoga (20,28K)

>Kuakui rennn (4,22 K)
Teepabin renumn (0,95 K)




ADcontoTHas WKana namMepeHunm

Ae{l.3.71321.31.43.57.73.91.111,133,157.183.211.241.273, ..., (=1)n¥l; ....a}; neN

ai_l = ai e a(l)Z

L= 1
L% 3= 3
g = 21
7% 13= N
15~ 2l= 273
21% 31= 631

91-111=10101
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TponHas
TOYKa

999999
3663

1000000
3663

611.65

= 000273,(000273)

t. K

273.16

27310=1°16"+ 116"+ 1:16°=111,,= 000100010001,



3akoH AdronoHra-ltu
C:=3= R

rae;. R - YHHBCPCAIIbHAA I'a30Bas ITOCTOAHHAA.

(0+142) » (0+1"+2"+3+4+5+6") =3 » 91=273

ZL=3" 144
213=3=91
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ADconTHaa LwWKana 3apagoB HYKNMOoB

0=0-1"

1+ 2+ 3+ 4+ 5+ 6+ 7+ 8=4+3°

9+10+11+12+13+14+15+16=4 + 5°
17+18+19+20+21+22+23+24+25+26+27+28+29+30+31+32 =8 » 7°
33+34+35+36+37+38+39+40+41+42+43+44+45+46+47+48 =8 + 9°
49+50+51+52+53+54+55+56+57+58+59+60+61+62+63+64+65+66+67+68+69+70+71+72 =12 * 11°
73+74+75+76+77+78+79+80+81+82+83+84+85+86+87+88+89+90+91+92+93+94+95+96 = 12 « 13’

97+ +112+113+ +128 =16+ 15"
129+ +144+145+ +160=16+17"
161+ ...
201+ ...

1/2, 17200, ..., 1/2000000, 1/200000000, 1/200000000000, 1/20000000000000, ...



T1=0T=1; ...

T, =210, .

Ty = 20100 Tuor =80200; Ty =180300; Tgy = 320400; Tye0r = 500500
Tyor = 720600; Tyo = 980700 T = 1280800; Tygy = 1620900:

T =2001000; ...

NoTr Yoo | Tar |Ter | Tsu



2.000000000000000000001 =3 0.66666666666666666667 =3 * ;

201'=33%67
2000001 =3+ 666667
200000001 =3 * 66666667
2000000001 =3 * 666666667
200000000001 =3 * 66666666667

0
1+ 2+ 3+ 4+ 5+ 6+ 7+ 8
9+10+11+12+13+14+15+16
17+18+19+20+21+22+23+24+25+26+27+28+29+30+31+32
33+34+35+36+37+38+39+40+41+42+43+44+45+46+47+48
49+50+51+52+53+54+55+56+57+58+59+60+61+62+63+64+65+66+67+68+69+70+71+72
73+74+75+76+77+78+ 79+80+81+82+83+84+85+86+87+88+89+90+91+92+93+94+95+96 97+98+99+100+101+102+103+104+
105+106+107+108+109+110+111+112+113+114+115+116+1 1 A 118+119+1 20H1 211 2241 23+1 24+1 25+1 26+H1 27H128

0+2+10+18+36+54+86+118=324=18"



Tabnmua XMMMUYeCcKnx aneMeHTOB

H He LiBe B C N O
F Ne Na Mg Al S1 P S
Cl Ar K Ca Sc Tt V Cr Mn Fe Co Ni CuZn GaGe
As Se Br Kr Rb Sr Y Zr Nb MoTc¢ Ru Rh Pd Ag Cd
In Sn Sb Te I Xe Cs Ba La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Hf

Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn Fr Ra Ac Th Pa U Np PuAm Cm Bk Cf Es Fm Md No Lr Rf
Db Sg Bh Hs MtDs Rg Cn NhFl Mc LvTs Og
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1 X — mpoToH (aHTIIL. protium, OT Ap.-TPeY. IPHTOS — “TIEPBBIIL, OCHOBHOIL "),
" 1
0003HaYeHHBI Kak Hykna Bogopoga: (H

oX — HeHTpoH (J1aT. neuter — “HHU TOT, HH APYTOii”),
> 1
THITOTETHYECKA YaCTHIIA, OOIIaJaroIas 3apsafoM “HOMMb™: oX

 r 22 0
ooX — THITIOTETHYCCKAaA YaCTHIIa, oOmmaaronas 3apAA0OM H MAaCCOH ‘HOIIb i OX

1 1 0 i
ol — 1P T _3€ T Ve

lp + de — b+ .



oX oX
0+0 0+1
H, He Li Be B C N (0)
1+1 2+2 3+3 4+4 5+5 6+6 7+7 8+8
F Ne Na Mg Al Si P S
9+10 10+11 11+12 12+13 13+14 14+15 15+16 16+17
Cl Ar K Ca Sc Ti \% Cr
17+18 18+18 19+20 20+22 21+24 22+26 23+28 24+30
Mn Fe Co Ni Cu Zn Ga Ge
25+30 26+31 27+32 28+34 29+36 30+38 31+40 32+41
As Se Br Kr Rb Sr Y Zr
33+42 34+44 35+45 36+47 37+48 38+49 39+50 40+51
Nb Mo T¢ Ru Rh Pd Ag Cd
41+52 42+53 [43+57] 44+56 45+58 46+58 47+60 48+62
In Sn Sb Te I Xe Cs Ba
49+64 50+68 51+70 52+72 53+74 54+76 55+78 56+81
La Ce Pr Nd Pm Sm Eu Gd
57+82 58+82 59+82 60+84 | [61+86] 62+88 63+89 64+93
Tb Dy Ho Er Tm Yb Lu Hf
65+94 66+96 67+98 68+99 69+100 | 70+103 | 71+104 | 72+106
Ta w Re Os Ir Pt Au Hg
73+108 | 74+110 | 75+113 | 76+114 | 77+115 | 78+117 | 79+118 | 80+120
Tl Pb Bi Po At Rn Fr Ra
81+123 | 82+125 | 83+126 |[84+125]|[85+125]|[86+136] |[87+136] | [88+138]
Ac Th Pa U Np Pu Am Cm
89+138 | 90+142 | 91+140 | 92+146 | 93+144 | 94+150 | 95+148 | 96+151
Bk Cf Es Fm Md No Lr Rf
97+150 98+153 99+153 100+157 | 101+157 | 102+157 | 103+163 | 104+163
Db Sg Bh Hs Mt Ds Rg Cn
105+163 | 106+163 | 107+163 | 108+169 | 109+169 | 110+171 | 111+171 | 112+173
Nh Fl Mc Lv Ts Og Uue Ubn
113+173 | 1144175 | 115+175 | 116+177 | 117+177 | 118+176 119+... 120+...
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