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[MW] Comission on Isotopic Abundancies and Atomic Weights, http://www.ciaaw.org/
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[ri] R. D. Shannon, Acta Cryst., 1976, A32, 751-767 and https://en.wikipedia.org/wiki/ionic_radius.

LLLéno4yHo3eMeNnbHbIEe bnaropoaHbie He3aKpPbITbIi Mpynna 17 = [m.s., b.p., phases, cryst. struct., ox. no.] https://www.wikipedia.org - 2 H e
MeTaJbl rasbl Fanorens [EN] A. L. Allred, J. Inorg. Nucl. Chem., 1961, 17,215-221. Fenwi

Bonopon Ko>(duimenTs! nepecuera: [Constants] http://physics.nist.gov/cuu/Constants/index.html 4.002602(2)
Ypasuenus: lpym=10°m; Inm=10"m; 1 A (Angs.)=10"m; 1 pm=10"m; 1 fm= 10" m -
BHVMaHWe, Cepble 3HaYeHNs: MPOrHO3 Konuentpaums: ¢ = n/V[molL] 4o 105 N/m? = 105 Pa; 1 atm = 101325 Pa = 1.01325 bar 31/- n.a.
"3 rpynna o ATOMHbI HOMEP Komnuectso BemecTsa: n [mol] Torr = 1/760 atm = 1.333 mbar = 1 mmH 0.95/4.222
Q Xy ..................... CunmMmBon O0BéMm: V[L] 1 L= 10,3 m=1 dm3 _ 103 cm3 _ 106 Illl’ng3 g'He th
= UMA aToMa...... HanncaHo Y4epHbIM: CUHTETUYECKNIA aTOM Konmuecto gactum: N =n * Ng I S—IIIB I ‘I—IVB I S—VB I b—VIB I 1‘V"B 1s?
4 Be 4 MW..........c....... MonekynsipHas Macca (g/mol) Nlasnerue: p [Pa] KOHCTAHTEI: 1 O N e
UMA aTOMa | OX. NO.............e. CTeneHb okncneHns VpaBHeHHE COCTOSHUS HaeanpHoro  Uuciao ABoraapo N, =6.02214179(30)+ 10* mol"
7 Bepunnmii MW EN-corrnennns SNIEKTPOOTPULATENLHOCTL (TTOMMHT WKaM) | raq: = nRT = NkgT Macca npotona m, =1.672621777(74)+ 107 kg Bop Yrnepop, Azot Kucnopog, ®Top Heow
6.941 9.0121831(5) no. ;a ---------------------- Eiﬂﬁff;gﬁﬁy(f{?rn) Macca 31eKTpoHa m, =9.10938291(40)+ 10" kg |10.81 12.011 15.999 18.998403163 |20.1797(6)
1 2 rIr e o _ . 1027 3]-4,-3,-2,-1,1,2,3,4 -2 -1 -
167/9’ 0.98|112/59 1.57 m/ EN (00 11 o TR TemnepaTypa nnasneHus (K)* bcc: body centered cubic Ié/[acca HEUTPOHA ’;n _;'7637‘1‘592;:3310(24) 10" kg 87/41 . 2.04167/30 (¢ 2.55 48/ 3.44142/1 3.98|38/- n.a.
453.65/1603 1560/2742 ' DD, Touka KuneHus (K)* cub:  cubic rataptiag teMrepatypa Iy =2 /9. 2349/4200 3915 (subl.) 54.3 53.4 24.56/27.104
s,Li, Li* bee |s,Be,Be**  hcp P, XYn; abC oo, chasbi*: TBepAbIii (s), XuakocTb(l), ras (g) [dhcp: double hexagonal close-packed|| ViusepcanbHas rasogas R =8.314 472(15) J/(mol-K) s,B,,B3* rho|s,C.,C** she,fcd 9.0,,0>  cub|g.F,F cub|g,Ne fcc
1s22s! 152252 el.cont. XY reeeeeeeeeeeeennns SneMeHTapHas dopMa ;c;:. :ace-cen:ereg gyb'c d-cubi MOCTOSHHAS 1s22s2p? 152252p? 1s22s2p* 1s2252p5 1s22s%p®
XY e, lon COOTBETCTBYIOWMIA T hep:  hexagonal closed-packed  |[HocTonumas Bombumana kg = 1.380 650 4(24) + 10 J/K
1 2 M g OTHOCUTE/IbHBIA MOHHBIA el. conf........... DNeKTPOHHaa KoHpuUrypaums heg; hexagonal CxopocTb cBeTa ¢ =2.997924 58« 10° m/s 1 8 Ar
HaTpui Marunii paanyc (i Xy ) - abc.......c.oo.. [KpucTansHas cTpykTypaj mon: mor:]ochlinicb_ QHCMGHTapHBIIEI e =1.602176487(40)+ 10" C AJTIOMUHMIA KpeMHuii Cepa Xnop Apro
22.98976928(2)24.305 D Anye aromm ()| [CTAHAAPTHbIE TeMnepaTypa u Aasnekme (273.15 K1 bar) o arnomemolc DIICKTPHICCKIH 3apsin 26.9815385(7) |28.085 30.973761998 39.948(1)
1 2 a mo: rhombonedra IMocrosnuast [Tnanka h  =6.626 068 96 (33) * 10* Jes 3 44 35 4 6 -
she: simple hexagonal ~ ’ ’ "
190/‘0.93 145/86  1.31 = W2m=1.054 571 628(53) « 10~ Jos 118/6’ 1.61|111/5 1.90(98/52[ ¢ 2.19 .58|79/ 71/- n.a.
37|\(|).9 e 6.29 92I\5’>|/13|V(|532+ ; AtoMHas enuanna maccsl  1u = 1.660 538 921(73) « 10" kg 9?5;.4Z|3+ 43 . 1658.7/534+ 8 d 31P7/F5>?+3 (Whi’lcje) 17C1I 83A81/87.302 ]
s,Na,,Na cc|s,Mg,,Mg cp S,Al,, cc|s,oly,ol cajs,Fn, cc g,Cly, t|9.Ar cc
[Ne]3s? [Ne]3s? S—IIII'I ‘I—IVI'I S—Vl'l b—Vlﬂ 7—VI|I'I 8—VI|II'I 9—VI|II'I | O—Vllln 11-IB 12-1IB [Nel3s?p?! [Nel3s?p? [Nel3s?p3 [Nel3s?p® [Nel3s?p®
20 Ca 36 Kr
Kanun Kanbuun CkaHaun TutaH BaHapun Xpom MapraHeuy, Xeneso KoGanbT Hukenb Meab LUunHK Frannun Frepmanuvn MbiWwbAK Bpom KpunToH
39.09 ) 40.078(4) 44.955908(5) |47.867(1) 50.9415(1) 51.9961(6) 54.938044(3) |55.845(2) 58.933194(4) |58.6934(4) 63.546(3) 65.38(2) 69.723(1) 72.630(8) 74.921595(6) : 83.798(2)
1 2 3 4 5 3,6 2,4,7 2,3,6 2,3 2 2 2 3 -4,2,4 -3,3,5 3,5 2
243 .82[194/114 1.00 184/8* 1.36 176/7% 1.54 171/6@ 1.63|166/5 1.66 161/6(9 1.55|156/394» 1.83 152/6* 1.88 149/8* 1.91 145/8, 1.90 142/8@ 1.65 136/7*% 1.81 125/6@ 2.01 114/7’ 2.18 94@96 88/- 3.00
336. 1115/1757 1814/ 1941/3 2183/3680 2180/2944 1519/2334 1811/3134 1768/3200 1728/ 1357. 835 692.6 80 302.91/2673 1211.40/3106 |887 (subl.) 115.78/119.93
s, K, K bcc|s,Ca,Ca?t fcc|s,Sc.,.Se2* hcepls,Ti,, Tid* hcp |s,V,, V3% bcc|s,Cr,,Cr%* " bcc|s,Mn, ,Mn"™  pcc|s,Fe,, Fe®*bcc,fcc|s,Co,,Co®*  hep|s,Ni,, Ni%* fcc|s,Cu,,Cu®*  fccls,zn,Zn’* hcp|s,Ga,Ga’* ort|s,Ge,Ge** fcd|s,As,As®>t  rho 1,Br,, ort g.Kr fcc
[Ar]4s! [Ar]4s? [Ar]3d'4s? [Ar]3d?4s? [Ar]3d34s? [Ar]3d%4s! [Ar]3d54s? [Ar]3d%4s? [Ar]3d4s? [Ar]3d®4s? [Ar]3d1%4s? [Ar]3d1%4s2 [Ar]3d1%4s2p?! [Ar]3d%4s2p? [Ar]3d1%s?p? [Ar]3d%4s?p® [Ar]3d1%4s2p®
B7ZRB[38 Sr 54 Xe
Pyounun CTpoHuUMKA UtTpun LMpKoHU#A HuoGumn Monub6peH TexHeuun PyTeHun Ponui Mannapui Cepebpo Kapmun Nupun Onoso CypbMa Tennyp Nop KceHOH
85:.4 ) 87.62(1) 88.90584(2) 91.224(2) 92.90637(2) 95.95(1) (98) 101.07(2) 102.90550(2) |106.42(1) 107.8682(2) 112.414(4) 114.818(1) 118.710(7) 121.760(1) : 131.293(6)
2 3 4 5 4,6 4,7 34 3 2,4 1 2 3 -4,2.4 -3,3,5 2,4,6
265 . 219/132 0.95 212/1’ 1.22 206/8@ 1.33]198/7 1.60 190/73& 2.16 183/7(9 1.9 178/7% 2.2 173/8& 2.28 169/1& 2.20]165/ .93 161/1.1.69 156/9’ 1.78 145/8* 1.96 133/7” 2.05 108 2.60
312. 1050/1650 1799/ 2128/ 2750/5017 2896/4912 2430/4538 2607/4 2237/ 1828. 36 1234, 5 594.2 0 429.7 45 505.0 75 903.73/1908 161.40/165.051
s,Rb,, bcc |s,Sr,,Sr2t fccls, Y, Y>* hep|s,zrn,Zr**  hep|s.Nb,,Nb>* bcc|s,Mo,Me®* bcc|s,Tc,Te’* hcp|s,Ru,Ru** hcpls,Rh,RR**  fcc|s,Pd, Pd®*  fccls,Ag,Ag'* fcc|s,Cd,Cd** hcpls,In,,In3* tet]s,sn,.Sn**tet,fcd|s,Sb,,Sb>*  rho g.Xe fcc
[Kr]4d'5s? [Kr]4d?5s? [Kr]4d*5s? [Kr]4d55s? [Kr]4d®5s? [Kr]4d’5s? [Kr]4d85s? [Kr]4d%5s! [Kr]4d195s? [Kr]4d%5s2p! [Kr]4d%5s2p? [Kr]4d%5s?p3 2p® [Kr]4d105s2p®
5771 [72 Hfl73 Ta[74 W[75 Re[76 Os[77 1Ir[78 P79 Au[80 Hg[8l TI[82 Pb|83 Bi[g4 Po|85 At86 Rn
7 A TaHTan Bonbgpam 7 A A MnaTtuHa 3onoTo Tannun MonoHun PapoH
137.327(7) 178.49(2) 180.94788(2) |183.84(1) 186.207(1) 190.23(3) 192.217(3) 195.084(9) 196.966569(5) |200.592(3) 204.38 207.2(1 208.98040(1) |(209) (210) (222)
2 4 5 4,6 4 4 34 2,4 3 1,2 1,3 2,4 3 -2,2,4 -1,1 2
253/149 0.89 208/8& 1.30 200/7* 1.50 193/7% 2.36 188/6’ 1.9 185/53. 2.2 180/8& 2.20 177/9@2.28 174/@ 2.54 171/,2.00 156/]’ 1.62|154/ .87 143/9& 2.02 135/1’ 2.0|127/n.a. 2.2|120 2.2
1000/2118 2506/ 3290/5731 3695/6 3459/5869 3306/5285 2719/ 2041. 8 1337. 43 |234. 29.88|577/1 600. 544.7 527/1 575/610 202/211.5
s,Ba,,Ba*" bcc s, Hf, Hf** " hcp|s,Ta, Ta’t bec, tet|s, W, W8t = pcc|s,Re,,Re’™ hcp|s,0s,,088%  hcpls,ir,, It fcc| s, Pt,,, Pt2* fcc|s,Au, A fcc|l,Hg, Hg®*  rhols,TI, TI?* hep | s,Pb,,P fcc|s,Bi,,Bi** rho|s,Po,,Po** cub|n.a.,n.a.,n.a. fcclg,Rn fcc
[Xel6s® [Xe]4f*5d%6s2 [Xe]4f*5d36s? [Xe]4f*5d*6s? [Xe]4f*5d°6s2 [Xe]4f*5d®6s? [Xe]4f*5d76s2 [Xel4f*5d%6s! | [Xel4f'*5d0%6s® | [Xel4f*5d%s? | [Xel4f*5d1%6s?p! | [Xel4f*5d1%6s2p? | [Xe]4f145d06s%p? | [Xe]4f145d06s2p* | [Xe]4f145d06s2p® | [Xe]4f1*5d10652ps
87 Frls8 Ra 109 Mt[110Ds[111Rg[T1I2Cn[113 NhEZ4 Fl[115Mc[116 Lv|[117 Ts[1180g
7 Papun Pe3epcdopnoun OyoHun Cubopruu Bopumn Xaccui MeuTHepuu| JapMwiTanTumn PeHTreHmu KonepHuuun HuxoHumn dneposui MockoBu# JiusepmMmopumn TeHHeCcCUMH OraHecoH
(223) (226) (267) (268) (269) (270) (269) (278) (281) (282) (285) (286) (289) (289) (293) (294) (294)
1 2 4 5 6 7 8 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
n.a./n.a. 0.7|n.a./162 0.90 n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.|n.a./n.a. n.a.
n.a./n.a. 973/2010 2400/5800 n.a./n.a. n.a./n.a. n.a./n.a. n.a./n.a. n.a./n.a. n.a./n.a. 1814/3109 n.a./n.a. 700/1430 340/420 670/1400 n.a./n.a. n.a./n.a. n.a./n.a.
n.a.,n.a.,n.a. bcc|s,Ra,Ra®?* bcc s,n.a.,n.a. hcpls,n.a.,n.a. bccl|s,n.a.,n.a. bccls,n.a.,n.a. hcp|s,n.a.,n.a. hcpls,n.a.,n.a. fcc|s,n.a.,n.a. bccl]s,n.a.,n.a. bccln.a.,n.a.,n.a.hcp|s,n.a.,n.a. hcpls,n.a.,n.a. n.a.lsna.,na nalsna,na nalsna,na n.alsna,na n.a.
[Rn]7s? [Rn]7s? [Rn]5f*6d?7s? [Rn]5f146d37s? [Rn]5f*6d*7s? [Rn]5f146d°7s? [Rn]5f146d°7s? [Rn]5f146d"7s? [Rn]5f146d37s? [Rn]5f*6d%7s? | [Rn]5f*6d!°7s? | [Rn]5f*6d'°7s? | [Rn]5f*6d!°7s? | [Rn]5f*6d’7s? [Rn]5f*6d®7s? [Rn]5f*6d°7s? | [Rn]5f}*6d07s?

JlanTaH Uepun Mpaseonum Heopoum MpomeTnn Camapumn EBponuii FraponuHum Tepbun Oucnposun fronbmun Spbun Tynun UTTepbui Jlioteuun
138.90547(7) |140.116(1) 140.90766(2) |144.242(3) (145) 150.36(2) 151.964(1) 157:25(3) 158:92535(2) [162:500 (1) 164:93033(2) |167:259(3) 168:93422(2) |173:045(10) 174:9668(1)

3 3,4 3 3 3 3 2,3 3 3 3 3 3 3 3 3
n.a./l’ 1.1 n.a./l' 1.12 n.a./!’l.13 n.a./’1.14 n.a./]’l.lB n.a./]’l.17 n.a./], 1.2 n.a./l, 1.2 n.a./], 1.1 n.a./]’l.zz n.a./1’1.23 n.a./l’ 1.24 n.a./l’ 1.25 n.a./l’ 1.1 n.a./l’ 1.27
1193/ 1068/ 1208 1297 1315 1345 1099 1585 1629 1680/ 1734/ 1802/ 1818/ 1097/ 1925/
s,La,,La3* dhcpls,Ce,Ce** dhcp|s,Pr,Pr3t  dhcp|s,Nd,,Nd** dhcp | s,Pm,.Pm3*dhcp |s,Sm,,Sm3* rho |s,Eu,Eu®t  becls,Gd,Gd*>" hcp|s,Tb, Th®t  hcp|s,Dyn.Dy>"  hcp|s,Ho,HO**Y hcep|s.ErErPt  hep|s, Tm, Tm3* hcp|s,Yb,Yb3*  fcc|s,Lu,Lu®t  hcp

[Xe]5d'6s? [Xel4f'5di6s? [Xel4f°6s? [Xel4f*6s? [Xel4f°6s? [Xel45%6s? [Xel4f'6s? [Xe]4f"5d'6s? [Xe]4f6s? [Xe]4f%6s? [Xel4fi6s? [Xel4f?6s? [Xe]4f36s? [Xel4f*6s? [Xel4fl*5d16s?

AKTUHUHA Topun| MpoTakTUHUMK YpaH HentyHun MnyToHun AMepuuun Kiopun bepknun| KanudopHui| 3DHHWTEHWHUHA depMmun| MeHpeneBumn HobGenun JloypeHcun
(227) 232.0377(4) 231.03588(2) |238.02891(3) |(237) (244) (243) (247) (247) (251) (252) (257) (258) (259) (266)

3 4 5 6 5 4 3 3 3 3 3 3 3 2 3
n.a./ 1.1|n.a./ 1.3 n.a./l’ 1.5 n.a./l' 1.38 n.a./8, 1.36 n.a./l’ 1.28|n.a./ 1.13 n.a./9g 1.28|n.a./ 1.3|n.a./ 1.3 n.a./9g 1.3|n.a./n.a. 1.3|n.a./n.a. 1.3|n.a./n.a. 1.3|n.a./n.a. 1.3
n.a./ 2023 . 1841/ 1405. 4 912/4 912.5 1449 1613/ 1259 1173 1133/ 1800/n.a. 1100/n.a. 1100/n.a. 1900/n.a.
s,Ac,,Ac’t  fccls, Th,, Th**  fcc|s,Pa, Pa*t  tet]s,U,,U*" ort|s,Np,,Np>* ort|s,Pu,,Pu** mon|s,Am,Am3*dhcp|s,Cm,,Cm**dhcp|s,Bk,Bk3>* dhcp|s,Cf,,C>* dhcpls,.Es,Es?*t  fccls,n.a.,n.a. n.a.|s,n.a.,n.a. n.a.ls,na.,na.na.lsna.,na n.a.
[Rn]6d'7s? [Rn]6d?7s? [Rn]5f26d'7s? [Rn]5f36d'7s? [Rn]5f*6d7s? [Rn]5f%7s? [Rn]5f"7s? [Rn]5f'6d'7s? [Rn]5f°7s? [Rn]5f07s2 [Rn]5f17s2 [Rn]5f27s2 [Rn]5f37s2 [Rn]5f147s? [Rn]5f147s27p!

a] scitk.org
n ToolKit




