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O6Las uenb 3aHaTUs: /IMeTb NpeacTaBneHne O paamMoaKkTUBHOCTU U PaaNOaKTUBHbIX
N3ny4YeHusx, ux ceoitcTeax. CTpoeHne atoma. MeToabl perucTpaLm U3ny4eHni, ycTponcTao
pafMoaNarHocTUYeckoil annapaTypbl. PagnoHyknuoHas AvarHocTVka, ee MpUHLMMbL W
[ArHOCTUYECKNE BO3MOXHOCTN Y CTOMATONOMYECKNX OONBHBIX.

KoHkpeTHble Lenu 3aHATUA:

3Hamb:

1.CTpoeHue aToma.

2.4710 Takoe pagmoaKkTMBHOCTb, €€ Ka4eCTBEHHbIE U KONMYECTBEHHbIE XapaKTEPUCTUKM.

3.Ut0 Takoe paguomeTpusi, paguorpacdus, rammatono- rpadwus, 4TO TaKoe
PaMOaKTUBHbIE U30TOMbI U UX NOMYyYEHNE.

4. 3HaTb (H13MONOrMYECKNEe OCHOBLI PAAMOHYKNNOHON ANArHOCTUKM.

5. TpeboBaHus Kk paguoapmaleBTUYECKUM  NpenapaTtaMm,  UCMONb3yembiM  C
[MarHOCTUYECKOMN LENbHO.

Ymems:

1.0npegenuTb akTUBHOCTb PaaMOaKTMBHOMO BELLECTBA NO MacnopTy M3oTona.

2. OnpegenuTb NoKasaHUs K pagnoHyKNMaHOMY UCCNEA0BAHMIO.

3. OUEHUTb KIMHUYECKYIO 3HAYUMOCTb NPOBEAEHHOIO PaAMOHYKNAHOrO UCCNE0BaHUS.

Ba3za npoBeaeHnst M MaTepuanbHOe OCHaLLeHNE:
1. YyebHas komHaTa.

2. Tabnuupl.

3.[leTekTopbl AN perucTpauum n3nyyYeHui.

Nutepartypa:
1. Aunpen6bpaten J1.00., Kopontok .M. MeguumHckas paguornorns u peHtreHonorus. M.
MeawuumHa, 1993.
2. AnHpenbpateH J1.[., Kopontok W.M. MeanuuHckas pagnonorus. M., 2000,
3. AuHgeH6parteH J1.4., Jlacc ©.M. «MeaumumHckas pagmonorus».
4.JlyyeBast amarHoctuka: YuebHuk ansa Bysos. / Mog pea. npod. I.E. TpydaHosa. M.:
MO0TAP-Megwa, 2007.

Bnok undpopmauuu:

PagnoakTyBHOCTL - 3TO CMOCOBHOCTb S4EP HEKOTOPbIX XMMUYECKUX ONEMEHTOB K
CaMOMNpon3BONbLHOMY pacnagy C BblAENeHWeM Iy4uCcTOn 3Heprum B Buae anbga-, beta- u
raMma-nyyen. ECTeCTBEHHas pagMoakTUBHOCTL Oblna OTKpbITa (hpaHLy3ckUM  (hU3NKOM
A.bekkepenem B 1896 rogy, koTOpbld OBHapYXWUn WUCMycKaHue CONSMM ypaHa HEBUOUMBIX
INyyen, BbI3bIBAOLMX MOYEPHEHWE oTOrpacpuyeckon aMynbCu NogoOHO PEHTTEHOBCKUM
nyyam. WUccneposannamu Mapuu u Meepa Kiopy, Pesepdopaa/bbino yecTaHOBEHO, YTO MYyYOK
PaMOaKTMBHBIX Jy4eln HEOAHOPOAEH M B MarHUTHOM NoJie pacnagarcs Ha COCTaBHble YacTu:
anbga-nyyn OTKMNOHANUCH K OTpULATENbHOMY MOSTOCY W NPEACTaBnAny cobon NonoxuTensHo
3apsHKEHHbIE YacTuMLbl, 6eTa-Ny4n OTKNOHANMCE K NOMOXUTENBHOMY MOMOCY, @ raMMa-Nyyu He
OTKNMOHANWUCL BOOBLWE W MpefcTaBnany coboit  3NeKTPOMarHWTHbIe  BOMHbI, MOLOBHO
PEHTreHOBCKUM nyyam. B panbHeiwem Obino yCTaHOBMEHO, YTO arnba-nyyu CroXHble
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YacTulibl, COCTOSIUME W3 ABYX MPOTOHOB M [BYX HEATPOHOB, GeTa-nyun - 3TO MOTOK
9MEKTPOHOB, NGO NO3MTPOHOB, €CNM BETa-13NyYeHNe NONOXUTENBHOE.

PagnoakTuBHble nyyn obnagaloT CBOUCTBAMM:
1.TpoHuKaTb Yepes pasnnyHble Cpeab!.

2./loHusunpoBaTtb cpedy, Yepes KOTOPYH NPOXOasT.
3.BbiI3bIBaOT CBEYEHWE HEKOTOPbIX BELLECTB - MIOMUHO(OPOB.
4. BbI3bIBAIOT NOYEPHEHWE (hOTOrpachnyecKon IMyrbCUu.
5.00napatoT G1uonorMYecknm AencTBrUeM.

[nybokoe W3yyeHWe CBOWCTB PaAMOAKTUBHBLIX ONEMEHTOB MPUBENO  aHIUCKOro
(uanka Pesepdopaa B 1911r. K CO3AaHMI0 NNaHeTapHOW MOAENW CTPOEHUst aToma. OTOW
MOZENbI, YCOBEPLUEHCTBOBAHHOW [JATCKUM Yy4yeHbiM Hunbcom BopoM M 0TeYeCTBEHHbIM
y4YeHbIM VIBaHEHKO, Mbl MONb3yeMCS MO HACTOSALLEE BPEMS, MOCKOSIbKY OHAa NOMOraeT MoHATb
SBIIEHME padMoaKTUBHOCTW. Bce aTtoMbl HedTpanbHbl WM COCTOAT U3  MOSOXMTESTBHO
3apSXKEHHOr0 Apa ¥ BpaLlalLWMXCA BOKPYr HEro OTpUUATENbHO 3apsKeHHbIX 4acTuy -
anekTpoHoB. Mo Tabrmue MeHgeneeBa MOXHO NpeacTaBUTb CTPOEHME aToma noboro
XMMWYECKOrO 3nemMeHTa. FOpo atoma COCTOMT W3 MPOTOHOB M HEUTPOHOB. KonmnvecTso
NPOTOHOB - 3TO 3apsf sapa - B Tabnuue Menaeneesa nopsakosbin Homep. Cymma npoTOHOB
W HEATPOHOB - 9TO MAacCOBOE YWCMO, T.e. aTOMHbIM BeC. Yucriy NPOTOHOB B sape
COOTBETCTBYET KONIMYECTBO 3NIEKTPOHOB HA 3MEKTPOHHBLIX YPOBHSX, YMCIO MOCIEOHUX
onpegenserca no nepuogy. KonnyectBo SMeKTPOHOB Ha BHELWHEM 3MIEKTPOHHOM YPOBHE
onpegensieTca no rpynne, a B XMMWYECKOM OTHOLIEHUM - 3TO BaneHTHOCTb. [POTOHbI
HENTPOHbI YAEPXKUBAKOTCA BHYTPU f4pa cuiamu, HasbliBaeMbiMU saepHbiMu. CTabunbHble
YCTOMYMBbIE A4pa COAepXaT OrnpefesieHHble Yucna NpOTOHOB W HEWTPOHOB. Ecriv agpo
COAEPXUT M3ObITOK MPOTOHOB MAW HEUTPOHOB, TO OHO HEYCTOWYMBO, PaAMOAKTUBHO.
Camonpoun3BonbHO M3MEHSst CBOW COCTaB, SAPO CO BPEMEHEM MonafaeT B CTabWIbHYHO
obnactb.

1934 ron 03HameHOBancs OTKPbITMEM (hpaHLy3ckux YyueHblx ®pepepuka u MpaH
YKonuo-Kiopun SiBneHnst CKYCCTBEHHON PagnoaKTUBHOCTU. TaK NOSIBUIICA XOPOLLO W3BECTHbIN
TEPMUH - PagMoakTVUBHbIA 130TON. B HacToswwee Bpems nytem 6ombapanpoBKn CTabUbHbIX
XUMWUYECKMX 3MIEMEHTOB HEMTPOHAMM MOXHO MOMYYWUTb PaAMOaKTUBHBIA K30TON NBOro
XWMUYECKOrO 3MeMeHTa, HasblBaemble B HACTosllee Bpems paguoHyknugamu. T.0.
OTKpbINacb BO3MOXHOCTb BBOAA B OpraHuam OOMbHOro paguoHyKnugos, Habnogath 3a ux
MECTOHaXOXJEHNEM C MOMOLLBID pagMoaMarHocTMyeckon annapatypbl. Metog nonyumn
Ha3BaHWe pPaLVOHYKIMOHOW AWarHOCTUKW, a PagMOHYKNWAbl, BBOAWMbIE B OpraHuam, -
pagnodapmaeBTuyeckux npenapatos (POMN).

Xapakmepucmuka paduoakmueHocmu

Mepuoa nonypacnaga - BpeMmsl, 3a KOTOpOe pacnafaeTcsl MOMOBMHA aTOMOB
Pa[IM0aKTUBHOTO BelLieCTBa.

[ons aToMoB, pacnafatoLUXcs B eAuHIALY BPEMEHH, - 3TO MOCTOsSIHHasA pacnaga.

AKTUBHOCTb  PagMOaKTMBHOTO  BellecTBa - 9TO  KONMWYECTBO  aTOMOB,
pacrnafatoLLmMXcsa B €AUHULLY BPEMEHMN.

YaenbHas akTUBHOCTb - KONMYECTBO PacnafatolLuxcs aTOMOB B €V HULY BPEMEHN B
eauHILIe MaCcChl BELLECTBA.



EduHuub1 akmusHocmu
Mo cucteme CA
Bekkepenb - 3T0 0AWH pacnag B CekyHAay.

lMpou3eooHbIe:
Kunobekkepens - 1000 6ekkepeneir. Merobekkepens - 1000000 bekkepenei.

BHecucmemHble eQUHUUbI.
Kiopu - 3,7x10'0 pacnagos B CEKyHIY.

lpou3eodHnle:
Mukpoktopm - 3,7x107 pacnagos B cekyHay. Munnukiopu - 3,7x104 pacnagos B
CEKyHay

VloHM3MpyoLwme n3nyyeHns HeBWUOVMMbI, HEe WMEKT 3anaxa, No3ToOMy M3MEpeHue MX
BO3MOXHO C MOMOLLbO NpUOOPOB, pervcTpupytowmx adekT AeACTBUS W3MYYEeHU Ha
(busnyeckme, xumudeckne 1 Guonormveckne cpegpl. OTCloga pasnuyaT  U3NYecKue,
XMMWYECKe W Ap. METOAbl peructpauuu wanyydeHun. Yaile wcnonb3ylTcs guandeckue:
WOHW3ALMOHHbIE U NIOMUHECLEHTHBIN (CUMHTUIALMOHHBINA) METOAbLI PErUCTPaLMN U3NYYEHNI.
[N BbINOMHEHUS paamMo- HYKIUOHLIX WUCCrefoBaHui  paspaboTaHbl  pasHoobpasHble
[marHocTuyeckue npubopbl, B KOTOPbIX €CTb AETEKTOop, Npeobpasyrowun MoHU3MpYLLee
W3Ny4yeHne B  ONeKTPUYecKMe UMNynbCbl, 60K  3nekTpoHHoW obpaboTkn u 6ok
NpeacTaBneHns [AaHHbiX. 10 BMAy NOCMEOHEr0 pasivyatoT: MeToq  PagvOHYKIUAHOM
BM3yanu3auum, pagnorpaduio, KIIMHUYECKYHO 1 NabopaTopHYO pagnoMeTpuio.

PaguoHyknupgHas Bu3yanusauma - 9TO NOMyYeHWe u300paxeHus uccnegyemoro
OpraHa, 4actvt Tefla WM BCEro Tena nauueHTa npu BeegeHun B opraHnam POl, ¢ nomoLsto
ramma-cumHTurpadu. Bapuantamm ramma-CUMHTUrpadumu SBASKOTCA OQHOMOTOHHAA Wi
[BYX(hOTOHHAs SMUCCUOHHAs ToMorpadms. VHorga ucnonb3yT ANS BU3yanusauuy ckaHep,
UCCnenoBaHne HasbIBaETCA CKAHMPOBAHMEM.

[Ons u3yyeHns OMHaAMUKM pagMOaKTUBHOCTW OpraHusMa, AN U3YYeHUs pasfinyHbiX
(hM3MONOrMYECKX M BUOXMMMYECKMX NPOLECCOB B PsAE YCTAHOBOK MOXHO pe3ynbTaTbl
UCCreaoBaHns 3aperncTpupoBaTh B BUAE UMMP M NPOBOAUTL Takoe WCCreaoBaHWe yepes
NOBTOPHbIE MHTEPBASIbl BPEMEHU W HA OCHOBAHWM NOJTYYEHHbIX AaHHbIX CYAUTb O HAKOMIEHUM
W BblBEOEHUM paOMOAKTMBHOTO BellecTBa - 9T0 paguomeTpus. OHa npurogHa Aans
perucTpaLmm MeasIeHHO NpoTeKaoLLMX NPOLLECCOB.

[na  uM3yyeHMs  NpOLECCOB,  COMPOBOXAAWOWMXCA  ObICTPbIM ~ U3MEHEHWEM
WHTEHCMBHOCTU W3My4eHus, TpebyeTcs HenpepbiBHAs peructpauns WMnynbcoB. B Takux
Cnyyasx UCronb3yT CHETHbIE YCTAHOBKM, B KOTOPbIX U3MepUTESTb CKOPOCTU CYeTa COeUHEH
C CamMOMUCLLEM, BbIYEPUMBAIOLLMM KPUBYIO - paavorpammy, a METos perncTpauuy HasbiBaeTcs
paguorpacuven. MprMepoM MOXET CRYXMTb U3yYEHWe BEHTUNALMW NErKMX, reMoguHaMMKK,
HaKonneH1e v BbIBEAEHNE PaANOaKTUBHBIX BELLECTB NEeYEHbI0, MOYKaMu 1 T.4.

[Ina  OCyLeCTBNEHNS1  yKa3aHHbIX  METOZOB  WCMOMb3YKTCH  PagMOHYKNMab
(pagMoaKTMBHbIE  M30TOMbI) WM  MEYEHHble UMW  WHOMKATOPbI, KOTOpble Ha3sblBakT
paguodapmaseBTuyeckumm npenapatamu (POI).



POl - 310 pa3pelleHHoe hapmakonenHbiM KOMUTETOM A1 BBEAEHWUS 4eroBeky C
ONarHOCTUYECKON Lenbl  XMMUYECKOE COEAMHEHWEe, B MOMeKyne KOTOPOro COLEPKMUTCS
paguoHyKInA.

PO gomkeH oTBeYaTb psagy TpeboBaHui:

1.BbITb 6e3BpeaHbIM.

2.Nepuog nonypacnaga [OMmKkeH BbiTb JOCTATOMHO KOPOTKUM, HO AOSDKEH MO3BOMUTHL
npoBecTn HeobXoaMMOe BO BPEMEHM UCCe0BaHNE.

3. bbICTPO BbIBOAUTCS M3 OpraHu3Ma.

4.06naaatb TPOMHOCTBIO K UCCIEAYEMOMY OpraHy Ui N3y4aeMomy OOMeHy.

5.[lormkeH uMeTb onpefeneHHbIA CNEeKTP U3IyYeHus.

6./cnonb3oBatb B ManblX (MHOMKATOPHbIX) Ao3ax. BaxHas MuHMManbHas nyveBas
Harpyska, 4ns OLeHKI KOTOPOMW NOMb3YKTCSA NOHATUAMM.

®usnyeckun nepuop MONyBbIBEAEHUA - BpeMs pacnaga MosIoBUHbI  aTOMOB
paguoHyknuaa. Bpems, 3a KOTOpOe aKTWBHOCTb Npenaparta, BBEOEHHOrO B OpraHv3M,
CHU)XAETCS HaMOMOBKHY 3a CYET ero BbIBEAEHWS, HAa3blBAeTCs NePUOJOM BMONOrMyeckoro
nonyBbIiBeAeHUA. Bpems, B TeYeHne KOTOPOro akTUBHOCTb BBELEHHOTO B opraHuam POl
YMEHbLIAETCH HanoMoBKUHY BCMEACTBME (DM3NYECKOro pacrnaga W BblBEAEHWS, Ha3blBAKT
ahpekTMBHLI?" NepuoaoM NonyBbIBEAEHUS.

B psge cnyyaeB pagnoHyKnMaHOE uccrnegoBaHne MoxXeT ObiTb NpoBeaeHo 6e3 BBeAeHMS
B opraHuam POI1 - in vitro, T.e. BCe nccnenoBaHns npoBoaaT B npobupkax. OHO no3BonsieT
OOHapyX1Tb B OMOMOTMYECKMX XUOKOCTSX  (KPOBb, MOYa) TOPMOHbI, (PEPMEHTBI,
INeKapCTBEHHbBIE W Ap. BELLECTBA B HUYTOXHO MasiblX KOHUEHTpauusX. MpuHLmn aToro Metozaa,
Ha3blBAaeMOro PagnoMMMYHONOMMYECKAM aHasM3oM, COCTOUT B KOHKYPEHTHOM CBSI3bIBaHMM
NCKOMbIX CTAOMMbHbIX W aHanoOrMYHbIX WM MEYeHbIX BELeCTB CO  crneuuduyeckon
BOCMPUHUMAIOLLLEN CUCTEMON.

PaguoHyKnMaHbIN aHanus in vitro ctanu HasblBaTb pagMoMMMYHOSIOTMYECKIM, NMOCKOSTbKY
OH OCHOBaH Ha WCMOJSIb30BaHUM WMMYHOIOMMYECKUX peakunii aHTureH-aHtuteno. OfHako B
[anbHenwwem 6binn cosgaHbl apyrue, 6auskue no Lensm n METoauKe, HO pasnuyaowmecs no
[etanaMm Buabl uccnegoBaHus in vitro. Tak ecnum B kayecTBe MEYeHOW CybCTaHLmm
NPUMEHSIOT aHTUTESO, @ HE aHTUrEH, aHanu3 HasbiBatdT MUMMYHOPaANOMETPUYECKUM, ECIN
Xe B KayecTBe CBA3blBalOWEN CUCTEMbl B3STbl TKaHEBble PELENTOpbl, FOBOPAT O
paguopeLienTOPHOM aHanuse.

KOHTPOJbHbIE BOMPOCHI

1.Y7« Takoe paanoakTMBHOCTL? PaanoaKTUBHBIE U3ITYYEHUS U UX XapaKTEPUCTUKN.

2.CTpoeHne atoMa M CBA3b CTPOEHMS aToMa C Tabnuuel XUMUYECKUX SMEMEHTOB
MeHpeneesa.

3.4T0 TaKoe MCKyCCTBEHHAs paaMoakTUBHOCTL? 1onyyYeHne paanoakTUBHbIX 30TOMOB.

4.Y4t10 Takoe pagmodhapmaleBTUYECKMe Npenapatbl, U KakMe K HAM MPeabsBnsaTcs
TpeboBaHms.

5.4em oTnnMuyaetcs pacnpedeneHMe B OpraHuM3Me PadMoakTUBHbIX W30TOMOB  OT
pacnpeneneHuns ctabunbHsbIX.

6.MeToabl peructpauumn usnyyeHui.

7.YCTpOMCTBO pagnoamarHoCTYEeCKon annaparTypel.

8.T1puUHLMNbI 1 BO3MOXHOCTU pagnOHYKIUAHbIX UCCNeLoBaHMN.
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9.Kakue TpeGoBaHMs nNpeabsBRAOTCA K paanodapMaLeBTUYECKUM MpenapaTtam,
NCMonb3yeMbIM C ANarHOCTUYECKOI LIENbIO.

TECTOBbIE 3AIAHUA
1. EcTecTBEHHYI0 paAN0aKTUBHOCTb OTKPbIN
A.Kiopu M.
b. Bekkepernb A.
B. Pero K.
[". Kiopw 1.

2.0T yYero 3aBUCUT aKTUBHOCTb OMpeneneHHOro KONMYyecTBa PaaMOaKTUBHOIO
BelecTBa?

A. OT 3Heprum nsnyyaembix 4acTuL, U1 KBAHTOB

. Ot Temnepatypbl cpegpl 44 B. OT ckopocTv pacnaga AaHHOro paayoakTMBHOIO
BeLLlecTBa

[. OT NnopsiaKOBOro HOMepa AaHHOro 3NeMeHTa

[. OT arperaTHOro COCTOSHWS PaANOaKTUBHOIO BELLECTBA.

3. Kak MOXHO M3MeHUTb CKOPOCTb pafnoaKTMBHOIO pacnaaa?
A.llytem HarpeBaHus

B. [MyTem oxnaxaeHns CBEPXHU3KMX TeMnepaTyp

B. MyTem xumn4eckoro BO3AenCTBUS

[". [yTem noBbILLEHWS JaBeHNs

[1. HeBO3MOXHO M3MEHUTb

4. Yo nponsongeT c aToOMOM BeluecTBa npu anba- pacnage?

A. Cmectntcs B Tabnuue MeHaeneesa Ha [ABE KNETKW BNPaBo

B. ATOMHbI BEC He namenuTcsa 4 B. Cmectutca B Tabnuue MeHaeneesa Ha [4Be KNeTKu
BIEBO

[. BolgernuT aBa anektpora [. anyuntcs nosmtpoH

5. KakumMu m3MeHeHMsIMM aTOMHOro sigpa OOYCNOBREH OTpuuaTenbHbI OeTa-
pacnaag?

A. TpeBpalleHnem HeTpoHa B NPOTOH b. M3nyyeHnem ramma-keaHTa

B. 3axBaToOM S4pOM 3MEKTPOHA C BHYTPEHHER opbuTbl . YBENMYEHMEM aTOMHOTO Beca

[1. YBenuyeHnem obbeMa aTOMHOrO sapa

6. KakoBbI COCTaBHbIe 4acTU eCTECTBEHHOro paanaLuoHHOro hoHa?

A./3ny4yeHnsa npombILneHHbIX npeanpustuin b. 3nyyeHne aTOMHbIX 3neKTpOCTaHLuiA

B./3nyyeHuns peHTreHoBCKUX kabuHETOB

[". i3nyyeHne ectecTBEHHO pacrnpefesieHHbIX paguoakTUBHbLIX BELLECTB U KOCMUYECKOe
n3nyyexue

[. U3nyyeHns XmBbIX OpraHn3mMoB



7.Kak MOXHO M3MEHUTb CKOPOCTb paAMoaKTUBHOrO pacnaga?
C. lMyTem HarpeBaHus

b. lNyTem xumnyeckoro Bo3aencTans

B. HeBO3MOXHO M3MEHUTB

['. [yTem oxnaxgeHns

[. [yTeM noBbILLEeHNs LaBneHNs

8.YT0 M3mepsAOT Npn NOMoLM paguoMeTpoB?

! A. AKTMBHOCTb paanoakTuBHbIX BellecTB b. [103y npoHuMKatoLLen paauawmm
B. QHEPIU0 U3My4YaeMbIX YacTUL U KBAHTOB

[". CTeneHb NPOHMKatoLLEN CNOCOBHOCTM U3NYYeHNiA

[1. CKopoCTb ABMXEHWS YaCTL, UK KBAHTOB B NPOCTPaHCTBE

9. KakoBo B3aMMOOTHOLIEHME MeXay MOCTOAHHOW pacnajga W nepuoaoM

nonypacnaga?

A. [Mpu BorbLuel NOCTOSHHON pacnaaa nepuog nonypacnaga He U3MeHsieTcs

b. Mpu BonbLuen NOCTOSHHOW pacnaga nepuog nonypacnaga MeHbLUe

B. pn 6onbLuel NOCTOSHHOM pacnada nepuog nonypacnaga bonbLue

[. MNMepuog nonypacnaga W NOCTOSIHHAA pacnaja XapakTepusylT pasniyHble CTOPOHb

ABITEHNA paANO0aKTUBHOCTU

© 00 N O OB WD PP
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10. YTo0 TaKkoe usotonbi?

A. Pa3HOBMOHOCTW OAHOIO 1 TOTO Xe 3NeMeHTa C pasniyHbIM aTOMHbIM BECOM
. Pa3HOBMZHOCT XMMWUYECKUX 3IIEMEHTOB C PasHbIM YUCIIOM NPOTOHOB

B. Pa3HOBMOHOCTY XMMWUYECKMX SIIEMEHTOB C PasfINYHbIM YUCIIOM 3NIEKTPOHOB
[. SnemMeHTbI C PasfnYHbIM YUCTIOM SNIEKTPOHHBIX YPOBHEN

[. AnemMeHTbI C pasnYHbIM NOPSAKOBLIM HOMEPOM

OT1BeTHI:
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