1. Kaxos 3apsi syipa ; I (B S/IMHHIAX STEMEHTAPHOTO 3apszia)? 4. Ha pucynke npencrasier ¢gparment Ilepuonuueckoii cuctemsl anementos J. M. Menneneesa.
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2. BO CKOJBKO pa3 4MCIIO NPOTOHOB B SJPE M30TOMNA ILTYyTOHHS 925 Pu npesimaer uncno myxio- 1

11 111
HOB B SI/Ip€ W30TOMA BAaHAIUS gV? 1 1
H
3. Ha pucynke npeacrasien ¢pparment [lepuonnueckoii cucremst anementos 1. . Menneneesa. 1,00797
Boznopox
2 3 415
— 1 11 111 Li Be B
H 6,939 9,0122 | 10,811
1,00797 Marwit )| Bepunmait 2 Bop 3
Bonopon
2 3 415 3 11 12 | 13
Li Be B Na Mg Al
6,939 9,0122 | 10,811 22,9898 24,312 | 26,9815
1 2 3
JIvtnii 1 bepumnnmii 2 Bop 3 8 Harpuit 8 Marnwuii 8 AnfoMHUHMHA
2 2 2 2 > >
3 11 12 | 13
Na Mg Al
22,9898 24,312 | 26,9815 VKa)KUTE YKCIIO SIEKTPOHOB B aTtome amomunus Al.
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8 Harpuit 8 Maruuit 8 AnroMHUHUH
2 2 2

YKaXXHTe 9UCII0 HIEKTPOHOB B aToMe 6opa B.
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5. Ha pucynke npencrasieH ¢parmeHt Ilepuonuueckoii cucremsl anemeHToB Jl. M. Menneneesa.

6. Ha pucynxe npencrasnes ¢pparment [lepuoauyeckoii cuctemsl anementoB Jl. V. Menzaeneesa.

II 111 1 11 11T
1 1
H H
1,00797 1,00797
Bonopon Bonopon
3 415 3 415
Li Be B Li Be B
6,939 9,0122 | 10,811 6,939 9,0122 | 10,811
JIutuit 1 Bepminuii 2 bop 3 JIuruit 1 bepuinuii 2 bop 3
2 2 2 2 2 2
11 12 | 13 11 12 | 13
Na Mg Al Na Mg Al
22,9898 24,312 | 26,9815 22,9898 24,312 | 26,9815
1 2 3 1 2 3
8 Harpuit 8 Maruuit 8 AnroMuHuUM 8 Harpwuit 8 Marnwuit 8 AnromuHUMI
2 2 2 2 2 2
VKaKuTe YKCIIO IEKTPOHOB B atome Mg. VKakuTe YKCIIO HIEKTPOHOB B aTtoMe Hatpusi Na.
7. CKOJBKO 3JIEKTPOHOB BPAIAETCS BOKPYT SAApa aToMa §3Y?
8. CKOIBKO MPOTOHOB U CKOIBKO HEHTPOHOB COAEPXKUTCS B SAPE ggCo?
Yucno nmpotoHoB | Yucao HEHTPOHOB
9. DnekTpoHHas 000JI0YKa NEKTPUUSCKH HEHTPAIBbHOTO aroMa KPHUIITOHA COAEPKHUT 36 AIIEKTPO-
HOB. CKOIIBKO HEHTPOHOB COAEPKUTCA B AAPAX U30TONOB KPUITOHA-78 ¥ KPUNTOHA-86?
B oTBeTe 3anmMIINTE TONBKO YHCIIA, HE PA3AENsis X MPOoOEIOM MM IPYTUM 3HAKOM.
Yucno HeNTPOHOB B sjpe | Uncio HEWTPOHOB B sipe
KpUNTOHA-78 KpUNTOHA-86
10. CkoibKO MPOTOHOB M CKOJIBKO HEUTPOHOB COCPIKUTCS B sLIpe ;gF e?
Yucno npotoHoB | Yuciio HEHTPOHOB
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11. CkoJbKO MPOTOHOB M CKOJIBKO HYKJIOHOB COLEPYKHUTCS B sipe Homa 53~ 1?
B omeeme 3anuwiume 3nauenus cnumuo 6e3 npobena.

Yucno npoToHOB | YHca0 HyKJIOHOB

12. ATOoMHBIE siipa C OAMHAKOBBIM MAacCOBBIM YHCIIOM, HO Pa3HBIM KOJIMYECTBOM IPOTOHOB U HEWl-

TPOHOB, NIPUHATO Ha3bIBaTh W300apamu. [IpumepoM H3006ap MOTYT CITYXKUTb SIIPO XpoMa giCr U SApo
OJIHOTO U3 U30TOTIOB Xkele3a ¢ Fe. CKobKO HENTPOHOB CONEPIKUTCS B YKA3AHHOM SIIIPE Keye3a?

13. B pesynsrate cepuH pagHOAKTUBHBIX PAaCHaiOB SIAPO TOPHS 3(3)4Th MpeBpallaeTcsa B SAAPO

paaus %é(’Ra. Ha ckonpko ominM9aercss KOIMYECTBO NMPOTOHOB M HEWTPOHOB B 3THX SApax TOPHS U
panus?

PasznocTh yncna IIPOTOHOB Paznocth uncna HeﬁTpOHOB

14. B nosi6pe 2016 1. B nepuopnueckyio Tabmuimy MenzaeneeBa 0bu1 OQUIMATBHO BHECEH HOBBIT
XUMHYECKUH JIEMEHT C MOPSAKOBBIM HOMEPOM 115 — OH moiry4m Ha3BaHUE «MOCKOBHID» (0003Ha4a-
ercst Mc). Aromuass macca Hambosee CTaOMJIBHOTO H30TOIA 3TOrO dIeMEHTa (M3 HBIHE M3BECTHBIX)
paBHa 289. CKOJIBKO IIPOTOHOB U CKOJIBKO HEMTPOHOB COAEPKUTCA B aTOMHOM fpe 3TOr0 U30TONA MOC-
xoBusA? B oTBeT 3anmmmTe 1B yncia 6e3 MpoOeoB U 3asATHIX.

Yucno npoToHoB Yucno HEHTPOHOB
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15. Ha pucynke npencrasiet ¢gparmeHT I[lepuoanueckoii cuctems anemenTos Jl. 1. Menneneesa.
INon Ha3BaHMEM Ka)KIOTO 3JIEMEHTA IIPUBEICHBI MACCOBBIC YHCIIA €r0 OCHOBHBIX CTAOMJIBHBIX H30TOIIOB.

[Ipy 5TOM HIKHMH WHIEKC OKOJIO MAacCOBOTO YHCJIA YKa3blBacT (B MPOIECHTAX) PaclpOCTPAaHEHHOCTb
H30TOIa B IPUPOJIE.

Li 3 |Be 415 B
2 |1 JUTUA | BEPUWUIUN BOP
793 67,4 9100 1180 102()
Na 11 |Mg 12 13 Al
3 | IIT | HATPUU MATHUI | AJITOMUHWN
231()() 247926112510 2710()
K 19| Ca 20 | Sc 21
IV | KAJIMiA KAJIBIIA | CKAHIWIA
4 3993 416,7 4097 442,1 45100
29 Cul 30 7Zn| 31 pa
\Y% MEJIb HUHK T AJITUA
634 653, 64,966,468 6950 7140

VKakuTe 4UCIIO IPOTOHOB M YMCIIO HEHTPOHOB B SJpe CaMOro paclpOCTPAHEHHOTO CTAOMIBHOTO
M30TOIA JIUTHUSL.

Yucno mpoToHOB Yucno HeHTPOHOB

16. Harpwuii nmeet nopsaxoBelii Homep 11 B mepuoangeckoit cucreme anementos JI. 1. Mennenee-
Ba. B HacTosmee BpeMsi Hayke u3BecTHbI 20 M30TOIIOB HATPUsI, MACCOBBIE YHMCIIA KOTOPHIX OTIMYAIOTCS
Ha eauHUIYy. CaMblif JIETKUI U3 HUX UMEET MaccoBoe 4ncio 18. Ykaxnte MUHIMAaIbHOE U MAaKCUMAaIIb-
HO€ YUCII0 HEUTPOHOB, KOTOPOE MOXET COJEPKAThCsl B U3BECTHOM HayKe U30TOIE HATPHSL.

MuHuMaIbHOE YHCIIO HEHTPOHOB MaxkcumaabHOE YHCII0 HEHTPOHOB

17. CKOJBKO IPOTOHOB U CKOJIBKO HEHTPOHOB COAEPIKUTCS B sipe }tggln?

Yucito npoToHOB Yucno HeHTPOHOB

6/14 PELIY ET'D — ¢wusuka



18. CKOJIBKO IPOTOHOB M CKOJIEKO HEUTPOHOB CONCPIKUTCS B SApE ;(1)9Sn?

Yucio mpoToHOB Yuciio HeUTPOHOB

19. B cocraBe uzotomna HEKOTOPOr'o 3JIEMEHTAa YUCJIO IIPOTOHOB B 1,5 pasa MEHbIIEC YHUCJia HYKJIO-

HOB. OTIpeieNuTe YHCI0 POTOHOB U YHCIIO HYKJIOHOB B 3TOM SAPE, €CITH M3BECTHO, YTO €T0 MacCOBOE
YUCIIO PaBHO 6.

Yucno npoToHOB Yuco HyKJIOHOB

20. B 20022005 rr. 6bUT HCKYCCTBEHHO CHHTE3MPOBAH HOBBIN XMMHUYCCKHH 3JIEMEHT C aTOMHBIM
HoMepoM 118. Ero Ha3Bamu oOraHecoH B YECTh 3HAMEHHTOTO POCCHHCKOTO (pU3HKa-seplIInKa
10. II. Oranecsna. EnuncTBeHHBI H3BECTHBINH B HACTOsIEE BpeMs H30TOI JAHHOIO 31€MEHTa HMMEET
MaccoBoe uuciio 294. CKoJIbKO HYKJIOHOB U CKOJIBKO HEHTPOHOB COIEPIKUTCSI B aTOMHOM SIZIpE 3TOrO
n3orona?

Yucno HyKJIOHOB Yucno HEHTPOHOB

21. B pesynsrare pacmaza sapa ypaHa g%“U 00pasyroTcs O—dJacTHLa U SIp0 HEKOTOPOTO 3JIEeMEH-
ta. OmpenenuTe YUCI0 MPOTOHOB M YUCIIO HEUTPOHOB B SIPE ITOrO AJIEMEHTA.

Yucio npoToHOB Yucno HEUTPOHOB

108

22. CkoJBbKO IPOTOHOB U HEUTPOHOB COLACPKHUTCS B SIPE 47 Ag? 3anuwume omeem bes npobeios,

3anAamolx uau dpyzux OONONHUMENBHBIX CUMBOJLOB.

Yucno npoToHoB Yucno HEHTPOHOB
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23. B pesysnbrare sIepHO peakiuy CHHTe3a %H —l—% H —>% X —H P obpasyercst 1p0 XUMHIECKOTO

JNIEMEHTA %X. KakoBsl 3apsin 0Opa3oBaBierocs sipa Z (B €AMHULIAX JIEMEHTAPHOTO 3apsiia) U ero Mac-
coBoe uncio 4?

3apsin siapa Z MaccoBoe uuncio siapa A

24. Slapo aToma 3010Ta UMEET IEKTPUUECKUH 3apsi, KOTOPbIA B 79 pa3 mpeBbIIacT MOIY/Ib 3apsi-
Ja 2JeKTpoHa. B Hacrosmiee BpeMs M3BECTHBI M30TOIBI 30JI0TA C YHCIOM HEHTpoHOB oT 90 mo 126.
Onpenenute Ui U3BECTHBIX U30TOINOB 30JI0TA MACCOBOE YHCIIO CaMOTO JIETKOTO M30TOIA, a TAKXKE pas-
HOCTh aTOMHEIX MacC CaMOro TSKEJIOr0 M CaMOro JIEFKOTO H30TOIIOB.

Pa3HOCTH aTOMHBIX Macc ca-
MOTO TSIKEJIOTO ¥ CaMOro
JIEFKOTO U30TOIOB

MaccoBoe yucio camoro
JIETKOTO M30TOIa

. . 1 . .

25. U3 u3BECTHBIX M30TOIIOB CBUHIA CAMBII JIETKUH 0003HAYaeTCs 8;817’b7 a CaMbI TSDKCIbI —
220 o
32> Pb. CKOJIBKO MPOTOHOB Z COACPXKMT SAPO CBHHIIA M HA Kakyio BenumdauHy AN 4ucio HEHTPOHOB B
SIIPE CaMOT0 TSKEJIOT0 M3BECTHOTO M30TONA CBHHIIA MPEBBIIIAECT YUCIO HEUTPOHOB B sJIPE €r0 CaMoro
JIETKOTO U3BECTHOTO U30TOTMa?

3apsan saapa Z Mpesbunenne AN

26. B HEKOTOPOM aTOMHOM sIIpe YHCIIO HEUTPOHOB B 2 pa3a OoMblIe YHCla NPOTOHOB. MaccoBoe
YHCIIO 3TOTO siipa paBHO 36. OnpeaenuTte A 3TOTO Spa YHCIO HEHTPOHOB U PA3HOCTH MEXAY YHCIOM
HEWTPOHOB U 3apsA0BBIM YHCIIOM.

Paznocth Mexay umCIOM
Yucno HEHTPOHOB HEWTPOHOB
U 3apsAA0BBIM YHCJIOM
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27. SAnpo %éﬁ Ra wcnbiteiBaeT 0- pacmnaj, npu 3ToM 00pasyercsi O-4acTHI@ U sIpO dJIEMEHTa %X. 31. Ha pucynke npexcraBieH ¢parmenT Ilepuogudeckoii cuctems! anemMentoB J. 1. Menneneesa.

KaKoBEI 3apsii 0GPa30BABIIErocs spa Z (B IMHHIAX SIEMEHTAPHOTO 3apAia) H €ro MACCOBOE HCIO A7 HOE[ Ha3BaHHEM Ka)KJIOTO 3JIEMEHTa MacCOBBIC YHCJIa OCHOBHBIX CTaOMIBHBIX H30TONOB. [Ipn 3TOM HUX-
HUI MH/IEKC OKOJIO MacCOBOTO YUCIIA YKa3bIBaeT (B MPOIICHTAX) PACIPOCTPAHEHHOCTh M30TOIIA B IIPHPO-
Ie.
3apsn snpa Z MaccoBoe uuncio siapa A
Li 3 |Be 415 B
2 | I JUTAN | BEPWJUIUU BOP
7 To3 674 9100 g, 10,
28. Atom m3oromna Gepuius 4Be nonsepres IBOMHON HOHHU3AINK, B PE3YIIETATe YETr0 00pa3oBaics —
nonoxkurensHeii non BeZ'. Cxomnbko HEHTPOHOB COAEPKUT SIIPO ATOTO aTOMa, U CKOJIBKO SJIEKTPOHOB Na 11| Mg 12113 A£
0CTaJI0Ch y HOHA? 3 | III HATPUU MATHUM | AJIIOMUHUU
23199 247926125, 27100
Yucro HEWTPOHOB B sIpe YHCIO YIEKTPOHOB Y HOHA K 5 19 | Ca %0 Sc 21
aroma v KAJIMAU KAJIBIINU CKAHNU
4 3993 415 40g; 44, , 45100
29 Cul 30 Zn| 31 Ga
29. B pesynbrare peakiuu CUHTE3A Apa AHTEPUSI C AIPOM %X o0OpasyeTcs sapo 6opa U HEUTPOH: \Y% MEJb UHK TAJUIUN
%H +§ X ﬁéo B +é n. Onpenenure MacCOBOE YHCIIO U 3apsI0BOE YHCIIO sapa %X. 63 655, 64,066,468, 6907149
VYKaXuTe YiCII0 HEUTPOHOB B sIApe HAMMEHEE PACIPOCTPAHEHHOIO CTA0MIIBHOTO LIMHKA.
MaccoBoe uncio 4 3apsnoBoe uucno Z

32. B nacrosmiee BPEMSA CaMbIM TSKEJIBIM UCKYCCTBEHHO CUHTE3UPOBAHHBIM XUMUYCCKUM DJIEMEH-

294 .
ToM siBisteTcst oraHecoH 115 Og. CKOIBKO HEUTPOHOB COIEPKUTCS B SIPE aTOMA ITOTO deMeHTa?
30. YkaXuTe YHCIIO IPOTOHOB M YHCIIO HEHTPOHOB B SIpE H30TONA KCEHOHA éizXe.

Yucsio npoToHoB | Yucio HelTPOHOB

Omeem 3anuwume 6 6ude psoa uucen 6e3 npobenos.
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33. Ha pucynke mnpexactaBieH ¢parMmeHT llepuonudeckoil cHCTeMBl XHUMHUYECKUX 3IEMEHTOB 35. Ha pucynke npexcraBiex ¢parmenT Ilepuogudeckoii cuctems! aneMenToB J. 1. Menneneesa.
. N. Menneneesa. Ilox Ha3BaHMEM 3JIeMEHTa yKa3aHbl MacCOBBIC YHCIIA €O OCHOBHBIX CTaOMIIBHBIX IMon Ha3BaHMEM KaXKIOTO I€MEHTa IPHUBENCHBI MACCOBBIE YHCIIA €0 OCHOBHBIX CTAOHMIIBHBIX H30TOIIOB.
M30TOIOB, HIDKHUM HMHJICKC OKOJIO MAaCCOBOTO YHCIA YKa3bIBaeT (B IIPOLEHTAX) PACIPOCTPAHEHHOCTHh ITpu >TOM HIOKHHI MHIEKC OKOJIO MAacCOBOTO YHCIJIAa YKa3bIBAaeT (B MPOLEHTAX) PACIPOCTPAHEHHOCTh
H30TOIA B IIPUPOJE. H30TOMNA B IIPUPOJE. YKaXKUTE YUCIIO IPOTOHOB U YKCIIO HEWTPOHOB B Ape CaMOI0 PAacIpOCTPaHEHHOIO

OHPCHCHI/ITC qUCJI0 HeﬁTpOHOB B sAAp€ CaMOT0 pacpoOCTPAaHCHHOI'O CTaOMIBHOTO U30TOTIA MCEIU. CTaOMIBHOTO M30TOIA KaJIHsl.

To5 6, 9100 1, 10,
2 (11 3 Li | 4 Be | 5 B Li 3 |Be 4|5 B
MTHA | Gepuwit 6op 2 I JIMTU | BEPWJUIMIA BOP
23,00 1245426,,25,, 2700 T3 654 9100 19 1049
3 |10 11 Na |12 Mg | 13 Al Na 11 Mg 12 |13 Al
HATPHH | MArHUM | aOMHIHIH 3 | LIl | HATPMII | MATHHUI | AJFOMUHUIA
39,, 41, 405, 44, 45,0 23100 247926125, 27100
V| 19 K {20 Ca |21 Sc K 19! Ca 20 Se 71
4 kamii | KamblWi | ckaHIuid IV | KA | KAJIBLMIA | CKAHJIMIA
634 055 | 64,466,68,,| 69, 71, 4 3993 415 40g; 44, , 45100
V| 29 Cu| 30 Zn | 31 Ga
. 29 Cul 30 Zn| 31 Ga
MeTh LIHHK TaNAD G \V, ME/b [IUHK T AJUTAN
63, 65 64,,66,.68 690,710 o
34. Uemy paBHO KONMUECTBO HEHTPOHOB B P M30TONA HATPHS - Na? 6773 BT oI dao
Yucno mpoToHOB Yucno HEHTPOHOB
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36. Onupascy Ha JaHHble (parMeHTa IIEPUOJUUYECKOHl CHCTEMBI XHMHUUYECKUX 3IEMEHTOB
. 1. Menneneesa, IIpeCTaBICHHOTO Ha PUCYHKE, ONPEIETUTE YUCIO IPOTOHOB B siipe HAHMEHee pac-
MPOCTPAHEHHOTO U30Toma Kanus. HIKHUM HHIEKC OKOJIO MacCOBOTO YHCIIA YKAa3bIBAaET PacHpOCTPaHEH-
HOCTb M30TOIIa B PUpPOZE (B IPOLEHTAX).

Li 3 |Be 415 B
2 | II JATUA | BEPWJUIUA BOP
793 67,4 9100 1180 1020
Na 11 |Mg 12113 Al
3 | IIT | HATPUI MATHUM | AJTIOMUHUI
23100 2479 26112510 27100
K 19 Ca 20 | Sc 21
v KAJIUA KAJIBIIUA | CKAHJIMIA
4 3993 416,7 4097 442,1 45100
29 Cul 30 Zn| 31 Ga
\Y% MEZb [1HK TAJUIAA
63 655, 64,966,468 690, 7o

37. CkonbKo JIEKTPOHOB BpAIlaeTCsl BOKPYT HeifTpanbHoro aroma Kropust ngm?

38. Kakoe komnuecTBO HEUTPOHOB COAEPKHUTCS B APE ypaHa ggsU ?

39. CKONBKO DNEKTPOHOB COMEPIKUTCS B IEKTPOHHON 000NI0UKE HEHTPAIBHOTO aTOMa U30TOMa ce-
107
pebpa 47'Ag?

40. KakoBo MaccoBOE€ YMCIIO pa X B PEaKIun zBe +(1| e %% X +‘2‘ He?

41.

CKOJIBKO OJICKTPOHOB COACPKHUTCA B 3J'ICKT]Z)OHHOI71 000J109Ke HeﬁTpaJ’IBHOFO aroMa Hu30ToIIa

TOpHS SS“Th.

42.

43.

44.

45.

46.

13/ 14

CKOJIbKO IPOTOHOB COAEPKUT SAPO U30TOINA HATPUSI %%Na?
o o 247
CKOJIBKO HEHTPOHOB B Ape HEHTPAIBHOTO aToMa KIopust g Cm.
o o 225 Ac?
CKOJIBKO HEUTPOHOB B AAp€ HEUTPAJIbHOI'O aTOMa aKTUHUS 89 CY
Kakoe xonnuecTBo HeﬁTpOHOB COLACPIKUTCA B AAPE€ U30TOIIA KAJIbIIUA %Ca"

Kaxoe KoJIM4ecTBO HEHTPOHOB COIEPKUTCS B SAAPE TAILTUSL %?8Tl?
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