1. Kakos 3apsiz sapa élB (B emMHMIIAX IEMEHTAPHOTO 3apsiaa)?

2. Bo ckonbKo pa3 4ucio MpoTOHOB B SIpe U30TOMA LTy TOHUS SZSPU MIPEBBIIIACT YHCIO HYKJIOHOB B SIIPE U30TOIA BAHAMS g Vv?

3. Ha pucynke npexcrasieH gparment Ilepuonuueckoii cuctems! anemenTos . M. Menneneesa.
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1 11 111
1
H
1,00797
Bonopon
3 415
Li Be B
6,939 9,0122 | 10,811
Jlutnit ; Bepunnuit % bop g
11 12 | 13
Na Mg Al
22,9898 24,312 | 26,9815
1 2 3
8 Hatpuit 8 Marnuit 8 AmomuHuH
2 2 2

VKa)kuTe 4uciio dJIeKTPOHOB B arome Oopa B.

4. Ha pucynke npencrasieH ¢pparmeHT Ileproaudeckoii cucreMs anemenToB [l 1. Menneneesa.

1 11 111
1
H
1,00797
Bonopon
3 415
Li Be B
6,939 9,0122 | 10,811
JIutuit ; Bbepuinuii % Bop 3
11 12 | 13
Na Mg Al
22,9898 24,312 | 26,9815
1 2 3
8 Hatpuit 8 Maruwuit 8 AmomuHwMiA
2 2 2

VkakuTe YUCIIO OJICKTPOHOB B aTOM€ aJIIOMUHUSA Al.

PELIY ET'D — ¢wusuka




5. Ha pucynke npencrasied pparment [lepuoauyeckoii cuctemsl anementoB J1. Y. Menpeneesa.

I I 11
1
H
1,00797
Bonopon
3 415
Li Be B
6,939 9,0122 | 10,811
Jlutui ; bepumnuit % Bbop g
11 12 | 13
Na Mg Al
22,9898 24,312 | 26,9815
1 2 3
8 Harpuit 8 Maruuit 8 AnmoMUHMMI
2 2 2

YKaKHTE IHCITIO OJICKTPOHOB B aTOME€ Mg

6. Ha pucynke npencrasieH ¢pparment Ilepuogudeckoii cucreMsl anementoB [l 1. Menneneesa.

I I 111
1
H
1,00797
Bonopon
3 4.5
Li Be B
6,939 9,0122 | 10,811
Jlutuit % bepuinuii % bop g
11 12 | 13
Na Mg Al
22,9898 24,312 | 26,9815
1 2 3
8 Hatpuit 8 Maruuit 8 AnoMUHHI
2 2 2

VkaxkuTte 4UCII0 AIEKTPOHOB B aTome Hatpus Na.

7. CKOJBKO 3JICKTPOHOB BPAIACTCs BOKPYT s/Apa aToMa ggY?

8. CKOJBKO IIPOTOHOB M CKOJIEKO HEHTPOHOB CONEPIKUTCS B sApe ggCo?

Yucno nporoHoB | Yucno HeHTpoHOB

9. DnexTpoHHas 060I0YKa MEKTPHIECKN HEHTPAIBHOTO aTOMa KPHUITOHA COIEPXKUT 36 31eKTpoHOB. CKOTBKO HEHTPOHOB COTEP)KUTCS B
sJpax U30TOIOB KPUIITOHA-78 U KPUNTOHA-867
B oTBeTe 3anummTe TOMBKO YNCITA, HE Pa3emss X MPOOETOM HITH IPYTHM 3HAKOM.

Yucno HeWTPOHOB B szpe | Yuciio HEHTPOHOB B sIpe
KpHIToHa-78 KpHIITOHa-86

10. CxoJIbKO MPOTOHOB U CKOJIKO HEHTPOHOB COICPIKUTCS B sIIpe ggFe?
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Yucio mpoToHOB

Yuciio HeUTpOHOB

PELIY ET'D — ¢wusuka



o 123
11. CkonbKO MPOTOHOB U CKOJIBKO HYKJIOHOB COAEPIKUTCS B sape Hona 53”12
B omeeme 3anuwume 3nayenus caummo 6e3 npobena.

Yucno npotoHoB | YucIo HyKJIOHOB

12. AtomHbIE sApa ¢ OAUMHAKOBbBIM MacCCOBBIM YUCJIOM, HO pa3sHbIM KOJIMYCCTBOM IPOTOHOB U HeﬁTpOHOB, MNPUHATO Ha3bIBaTh H306apa-

mu. [Ipumepom u3006ap MOTYT CITy)KHUTB SIIPO XpoMma 33 Cr u s1po 0IHOTO U3 U30TOMOB kKele3a 76e. CKONBKO HENTPOHOB CONEPIKUTCS B yKa-
3aHHOM siIpe kenesa?

13. B pesynbrare ceprH paJHoaKTHBHBIX PaclaoB sAPO TOPHs 3(3)4Th HpeBpaIIaeTcs B AP0 Paaus §§6Ra. Ha cxonpko OTnu4aeTcst Ko-
JIMYECTBO IPOTOHOB U HEUTPOHOB B 9TUX SAPAX TOPHS U pajus?

Pasnocts uncna npoToHoB | PasHocTh uncna HEHTPOHOB

14. B nos0pe 2016 r. B nepronuueckyto tadnuiyy MenjeneeBa Obl1 0O()UIMANIBEHO BHECEH HOBBII XUMHYECKUH AJIEMEHT C IOPSAKOBBIM
HOMepoM 115 — oH mony4nin Ha3BaHHE «MOCKOBHID (0003Hadaercst MC). AtomHast Macca Hanbojee CTabMIBHOTO H30TOMA 3TOTO DIEMEHTA

(v3 HbIHE M3BECTHBIX) paBHa 289. CKOJIBKO MIPOTOHOB M CKOJIBKO HEHTPOHOB COZIEPIKUTCS B aTOMHOM $I/Ipe 3TOr0 H30TOIa MOCKOBHUs? B oTBer
3aMMIIUTE JBa YKcia 0e3 IPoOesoB 1 3aIATHIX.

Yuco mpoToHOB Yuciio HeUTPOHOB

15. Ha pucyHnke npexacrasieH ¢parment [leproguueckoii cuctemsl aineMenTos [I. . Menneneea. [lox Ha3BaHHEM Ka)XIOTo dJIEMEHTA
MPUBEICHBI MACCOBBIE YHCIIA €0 OCHOBHBIX CTAOMJIBHBIX M30TOMOB. [IpK 3TOM HMXHHUI MHIEKC OKOJIO MACCOBOTO YMCIIA YKa3bIBaeT (B MpoO-
LIEHTAX) PaclpOCTPaHEHHOCTh U30TOIA B IPUPOJIE.

Li 3 |Be 415 B
2 |11 JATUA | BEPWJUIUI BOP
793 67,4 9100 1180 1020
Na 11 |Mg 12 13 Al
3 | Il | HATPUU MATHUI | AJIOMUHUIA
231()() 247‘)26112510 27100
K 19 Ca 20 | Se 21
v KAJINN KAJIBIIMN | CKAHOUN
4 3993 416,7 4097 442,1 4'5100
29 Cul 30 Zn 31 Ga
vV ME/b [IMHK TAJUTANA
6369 6531 644966286819 6960 7140

VkakuTe 9uciio TIPOTOHOB U YUCJIO HCﬁTpOHOB B AAp€ CaMOT0 pacIpOCTPAHECHHOTO CTaOMIBHOTO M30TOIMA JIUTHS.

Yuco mpoToHOB Yuciio HeUTPOHOB

16. Harpuii umeet nopsiakoBbiii Homep 11 B mepuomudeckoii cucreme anemeHToB J{. Y. MeHneneeBa. B HacTosiiiee Bpemst Hayke H3BECT-
Hbl 20 M30TONOB HATPHUs, MACCOBBIE UUCIA KOTOPBIX OTIMYAIOTCS Ha efuHMIy. Camblil Jerkuil U3 HUX HUMEET MaccoBoe 4ucio 18. Ykaxure
MHUHHAMAJIbHOE U MAKCUMAaJIbHOE YHCIIO HEHTPOHOB, KOTOPOE MOXKET COJIEP)KAThCsl B U3BECTHOM HAayKe U30TOIE HATPHSL.

MuHNManbHOE YHCI0 HEHTPOHOB MakcumanbHOE YHCII0 HEHTPOHOB

17. CKOJIbKO IIPOTOHOB U CKOJIBKO HEHTPOHOB COAEPIKHUTCS B sIAPE J‘ggln?

Yuco mpoToHOB Yuciio HeUTPOHOB
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18. CKOJIBKO IPOTOHOB M CKOJIBKO HEHTPOHOB COIECPIKHUTCS B SApE ;(l)gsn?

Yucno mpoToHOB Yucno HEWTPOHOB

19. B cocraBe u30TONA HEKOTOPOIO 3JIEMEHTA YUCIO IMPOTOHOB B 1,5 pa3a MeHblle uuciaa HyKI0HOB. ONpenenuTe YUCIo MPOTOHOB U
YHCJIO HYKJIOHOB B 9TOM SIJIPE, €CIIM M3BECTHO, YTO €I0 MACCOBOE YHCIIO PABHO 6.

Yucno npoToHOB Yuco HyKJIOHOB

20. B 20022005 rr. 65UT HCKYCCTBEHHO CHHTE3HPOBAH HOBBII XMMHYECKUH JIEMEHT ¢ aTOMHBIM HoMepoM 118. Ero Ha3Banu oranecox
B 4ECTh 3HAMEHMTOro poccuiickoro ¢usuka-saepumka 0. 1. Oranecsna. EnuHcTBeHHBIN H3BECTHBIH B HACTOsILEEe BPEMsI U30TOI JaHHOIO
3JIeMEHTa UMeeT MaccoBoe Yrcio 294. CKOIbKO HYKJIIOHOB M CKOJIBKO HEHTPOHOB COIEPIKUTCS] B aTOMHOM SIIpE€ 3TOTO U30TOoma?

Yucio HyKJIOHOB Yucio HeUTPOHOB

21. B pesynsrare pacmaja sijipa ypaHa 3%4U 00pasyroTcs 0—4acTHIa U SIpO HEKOTOPOro aneMeHTa. OmpenenuTe YUciao NMPOTOHOB H
YHCIIO HEHTPOHOB B S/IPE ITOTO AIIEMEHTA.

Yucno npoToHOB Yucno HEHTPOHOB

22. CkOJbKO MPOTOHOB U HEWTPOHOB COACPIKHUTCS B SAPE }tggAg? 3anuwume omeem b6e3 npobenos, 3anamvix uU OpyUXx OONONHUMENb-
HBIX CUMBOILOG.

Yucno npoToHOB Yucno HEHTPOHOB

. 2 2 A 1 A
23. B pesymbrare snepHoit peakuun cuatesa TH -+ H —7 X+ p obpasyercs sapo xummdeckoro snemenTa ; X. Kakossr 3apsi 06pa-
30BaBLIErOCs sipa Z (B €OMHUIAX JIEMEHTAPHOTO 3apsijia) U €ro MaccoBOe 4nuciio A?

3apsn snpa Z MaccoBoe uncio sigpa A

24. Slnpo aToma 30J10Ta HMEET ANIEKTPUUECKUI 3apsijl, KOTOPHIi B 79 pa3 mpeBbIlIacT MOAY/Ib 3apsiaa dJIeKTpoHa. B HacTosIee BpeMs 13-
BECTHBI M30TOIIBI 30J10Ta C YUCIIOM HEeHUTpoHOB OT 90 1m0 126. Onpenenure A N3BECTHBIX M30TOIOB 30JI0Ta MACCOBOE YHCIIO CAMOTO JIETKOTO
M30TOIa, & TAKXKE Pa3HOCTh aTOMHBIX MAacC CaMOro TSKEJIOrO M CaMOT0 JIETKOTO H30TOIOB.

Pa3HoCTh aTOMHBIX Macc ca-
MOTO TSKEJIOTO U CaMOTo
JIETKOTO U30TOIOB

MaccoBoe uncio camoro
JIETKOTO M30TOMa

. N 17 N . 22

25. U3 u3BeCTHBIX M30TOIOB CBHHLA CaAMBbIH JIETKHI 0003HAaYaeTcs gzgl:‘b7 a caMbIi TSDKETbIH — 820Pb. CKOIIBKO TPOTOHOB Z COmep-
JKUT SIPO CBUHI@A M HAa Kakylo BenuunHy AN 4HCIO HEHTPOHOB B SAPE CAMOIO TSHKENONO W3BECTHOTO W30TONA CBHMHIA NPEBBILIAET YUCIIO
HENTPOHOB B SIPE €Er0 CAMOIO JIETKOI0 M3BECTHOIO M30TOmNa?

3apsn sapa Z Ipesbimenne AN
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26. B HEKOTOPOM aTOMHOM SIIPE YKCIIO HEUTPOHOB B 2 pa3a OoJIbIle YKCiIa MPOTOHOB. MaccoBoe YKcIio 3Toro sipa paBHo 36. Omnpere-

JIUTE AJI OTOrO AApa YUCIIO HeﬁTpOHOB 1 Pa3HOCTb MEXAY YHUCIOM HeﬁTpOHOB ¥ 3apSAA0BBIM YHCJIOM.

Pa3HOCTB MKy YHCIOM
Yucio HEUTPOHOB HEHTPOHOB
U 3apsAI0BbIM YHUCIIOM

27. Sapo 32°Ra wcnbIThBaeT O- pacmaj, mpu 5TOM 06pasyeTcs C-YacTHIA M SAPO HIEMEHTa 2X. KakoBbI 3apsi 06pasoBasmierocs

sapa Z (B eAMHULIAX IEMEHTApHOTO 3apsiia) U €ro MacCOBOE YHCIO A?

3apsn snpa Z MaccoBoe uncio siipa A

7 . o +
28. Atom m3oromna Gepuiius 4Be monsepres 1BOHHOM MOHU3ALUH, B PE3yIbTaTe Yero 06Pa30BANICs [OTOKUTEIbHbIH HOH Be?". Cromnb-

KO HEHTPOHOB COAEPIKHT SAPO ITOTO aTOMa, U CKOJIBKO MIEKTPOHOB OCTAIOCh Y HOHA?

Yucno HEWTPOHOB B siIpe

Yucio 31IeKTPOHOB y HOHA
aroma

29. B pesynbrare peakuun CHHTE3a siipa ASHTEepHst C SIpOM %X obOpasyeTtcs sapo 60pa 1 HEUTPOH: %H +ZA X =

MacCCOBO€ YHCIIO U 3apsA0BO€ YUCIIO sAapa ?X

MaccoBoe uncio 4 3apsanoBoe uncno Z

30. VYkaxwure 4uciio MPOTOHOB U YHUCIIO HCﬁTpOHOB B sIIp€ U30TOIIa KCCHOHA ;?Xe.

Ywucao nporonos | Yucio HeiiTponon

Omeem 3anuwume 6 8ude psoa yucen 6e3 npooenos.

éo B +(1) n. Onpenenure

31. Ha pucynke npencraeieH ¢pparment [lepuonuueckoii cucremsr anementoB J{. M. Menneneesa. [Ton Ha3BaHHEM KaKAOTO JIEMEHTA

MACCOBBIC YKCJIa OCHOBHBIX CTAOMIIBHBIX M30TOIOB. HpI/I 9TOM HUXHHUI HWHICKC OKOJIO MaCCOBOI'0O 4HCJIa yKa3bIBa€T
CTPaHEHHOCTb U30TOIIa B IPUPOLIE.

Li 3 |Be 415 B
2 | I JATUI | BEPMJUIUI BOP
7‘)3 67,4 9100 1180 ]020
Na 11 [Mg 12 13 Al
3 | II | HATPUU MATHUI | AJIFOMUHUIA
23100 247‘)26112510 2710()
K 19| Ca 20 | Sc 21
v KAJINA KAJIBLIMA | CKAHJUI
4 3993 416,7 4097 442,1 45100
29 Cul 30 7Zn| 31 Ga
\Y ME/lb HUHK T AJUINIA
634 653, 64,966,468 6950, 7o

VYKakuTe 4uciio HEUTPOHOB B sIIPE HAUMEHEE PACIPOCTPAHEHHOTO CTAOMIIBHOTO IIHKA.

(B mpoueHTax) pacupo-

32. B HACTOANIEC BPEMS CaMBIM TSKCIIBIM HCKYCCTBCHHO CHUHTE3MPOBAHHBIM XHWUMHWYCCKHUM 3JICMCHTOM SABJISICTCA OTaHECCOH %?;}Og

CKOJIBKO HeﬁTpOHOB COICPIKUTCH B sIIp€ aTroMa 3TOIo 37eMeHTa?

57117 PEIY EI'D — ¢wusuxa



33. Ha pucynke npencrasieH ¢pparment [leproanueckoii cucteMbl XuMudeckux aneMenToB . . Menneneesa. [lox Ha3Banuem aiie-

MCHTa yKa3aHbl MAaCCOBBIC YHCJIa €TO OCHOBHBIX CTaOUIIBHBIX H30TOIIOB, HIDKHUN WHJIEKC OKOJIO MacCOBOTO YHCIIa YKa3bIBacT (B npoueHTax)
pacnpoCTpaHCHHOCTL U30TOIIa B IPUPOAC.

Omnpezenure YUCI0 HEHTPOHOB B SAPE CaMOTO PACIIPOCTPAHEHHOTO CTA0MIIBHOTO H30TOIA MEIH.

o3 6, 100 L, 10,
2|10 3 Li | 4 Be | 5 B
mutuil | Oepriunit 60p

23100 2’47926112’510 2’7100
3 |10 11 Na (12 Mg |13 Al
HaTpui MarHuii |aJrOMHHHUNA
39,, 41, | 40,, 44,, 45,00

V|19 K |20 Ca | 21 Sc
KaJIui KalbLUHi CKaHIHuH
03¢ 055 | 64,066,468, 694, 71,
VI29 Cu|30 Zn | 31 Ga
MeIb LIMHK FALARLD

34. Yemy paBHO KOJHMYECTBO HEUTPOHOB B AAPE U30TONA HATPUSL %%Na?

35. Ha pucynke npencrasineH ¢pparment [lepuonnueckoii cuctemsl anementoB /1. Y. Menaeneesa. [loa Ha3BaHHEM KaXJOro 3JIeMEHTa
MIPUBEICHBl MACCOBBIE YHCIIA €r0 OCHOBHBIX CTAOWJIBHBIX M30TOINOB. [IpK 5TOM HMXKHUI HHJEKC OKOJIO MAacCCOBOI'O YMCIAa YKa3bIBaeT (B Ipo-

[EHTAX) PacIpOCTPAaHEHHOCTh M30TOINA B MPUPOZE. YKAKHUTE YHCJIO MIPOTOHOB M YHCIIO HEHTPOHOB B SAPE CAMOTO PAaCIpPOCTPAHEHHOTO CTa-
OUIIBHOTO U30TOMA KK,

Li 3 |Be 415 B
2 I JATUN | BEPWJUIUI BOP
793 67,4 9100 1180 1020
Na 11| Mg 1213 Al
3 | Il | HATPUU MATHUI | AJTIOMUHUI
231()() 24'7‘)26112510 27100
K 19 |Ca 20 | Sc 21
v KAJINN KAJIBIIMA | CKAHJUI
4 3993 416,7 4097 442,1 45100
29 Cul 30 Zn| 31 Ga
A% ME/Ib [WHK TAJUTANA
6349 655 644960,368 4 6960.7 149 o
Yucno mpoToHOB Yucio HeUTPOHOB

36. Onnpaﬂcs Ha JaHHBIC (bparMeHTa HCpHOHH‘ICCKOﬁ CUCTEMBI XUMHUYCCKUX 3JICMCHTOB Z[ u. MeHneneeBa, NpPEACTaBJIICHHOI'O Ha pH-

CYHKE, OIPE/ICIUTE YHUCIIO TPOTOHOB B SAPE HAaMMEHEe PaclpOCTPAHEHHOTO U30ToMa Kanusl. HIKHUI HHIEKC OKOJIO MAacCOBOTO YMCIIa YKa3bl-
BaeT PacpOCTPaHEHHOCTh U30TOMA B MPUPOJe (B MPOLICHTaX).

Li 3 [Be 4.5 B
2 | I JUTUN | BEPWJIJIUIA BOP
793 67,4 9100 1180 1020
Na 11 |Mg 1213 Al
3 | Il | HATPUH MATHUIA | ATFOMUHUIA
23100 2479 26112510 27100
K 19| Ca 20 | Sc 21
IV | KAJIUA KAJIBLIMA | CKAHJUI
4 3993 416,7 4097 442,1 4'5100
29 Cul 30 7Zn| 31 Ga
\Y ME/Ib HUHK T AJUTAIA
6369 653, 644966468 6950. 714 0o

37. CkoIbKO 3JIEKTPOHOB BpAI[aeTCst BOKPYT HelTpanpHoro aroma Kropust ggWCm?

6/7 PEIY EI'D — ¢wusuxa
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38.

39.

40.

41.

42

43.

44.

45.

46.

Kaxoe konruecTBO HEUTPOHOB COAEPAKUTCS B SAPE ypaHa 3§8U ?
CKOJIBKO 3IIEKTPOHOB COZIEPIKUTCS B MIEKTPOHHOM 000JI0uKe HEHTpanpHOro aToMa H30ToIa cepedpa }1(7)714 g?
K 4Be-+? 2 X +3He?
aKOBO MaCCOBO€ 4UCIO sapa X B peakuuu 4Be +~ € — X+, He’
CKOJIBKO 3IEKTPOHOB COJIEPIKHTCS B JIEKTPOHHOM 000104YKe HEHTPaJIbHOTO aTOMa M30TONa TOPUs 3(3)4Th.
C 22N 9
KOJILKO IIPOTOHOB COAEPIKHUT AAPO U30TONA HaTpus 17 Na’
C o o 247C
KOJIbKO HEHTPOHOB B AJIpe HEUTPaNbLHOIO aToMa Kiopus g  Cm.
C 3 3 225A 9
KOJIbKO HEUTPOHOR B S/Ip€ HEUTPAILHOIO aTOMa AKTHHHA g5~ AC?
Kaxoe xonn4ecTBo HEHTPOHOB COAEPIKUTCS B SIPE H30TOMNA KAJIBIINS ‘Q%Ca?

Kaxoe KoJIn4ecTBO HEHTPOHOB CONEPIKUTCS B SAPE TAIUTUSL g?STl?

PELIY ET'D — ¢wusuka



