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O6I.Ll,aF| LUelb 3aHATUA: meTb npeacrasneHne o0 paalnoakTUBHOCTU N PadMOaKTUBHbBIX
N3Ny4eHnax, nx CBOWCTBAX. CTpOGHI/Ie atoma. Metozpl perncrpaunm VI3J'Iy‘-IeHI/1I;1, yCTpOl;ICTBO
paumonwarHocmquKoM annapartypbl. Pagwo- HYKNnUgHaa AOWarHoCTnka, €€ TMPUHUUNbL W
ANarH0CTu4eCKne BO3MOXKHOCTH.

KoHkpeTHble Lenu 3aHATUA:

3Hamb:

1.CtpoeHue aToma.

2.4710 Takoe pagmoaKkTMBHOCTb, €€ Ka4eCTBEHHbIE 1 KONMYECTBEHHbIE XapaKTEPUCTUKM.

3.Ut0 Takoe paguomeTpusi, paguorpacus, ramMmatono- rpadus, 4TO0 Takoe
PaOaKTUBHbIE U30TONMbI U UX MONyYeHKE.

4. 3HaTb (hM3MONOrMYecKne OCHOBbI PAAVNOHYKNNOHON ANArHOCTUKM.

5. TpeboBaHuss Kk  paguoapmaueBTUYECKUM  NpenapaTtaM,  WUCMOnb3yembiM  C
[MarHoCTUYECKOM LENbHO.

Ymems:

1.0npenenuTb akTUBHOCTb PaaMOaKTUBHOMO BELLECTBA NO NacnopTy naotona.

2. OnpenennTb NoKasaHWs K pagnoHYKIIMAHOMY UCCReL0BaHUIO.

3. OUEHMTb KIIMHUYECKYH0 3HAYMMOCTb NPOBEAEHHOM0 PAANOHYKINAHOMO MCCNEeaoBaHMS.

basa npoBefeHns 1 MaTepuanbHOe OCHaLLEHWE:
1. YyebHas komHaTa.

2. Tabnuupl.

3.[leTeKkTopbI ANa perucTpauum usnyyYeHun.

Nuteparypa:
1. Aunpen6bpaten J1.00., Kopontok .M. MeauumHckas paguonorus u peHtreHonorus. M.
MeauumHa, 1993.
2. AnHpenbpateH J1.0., Kopontok W.MN. MeanuuHckas pagnonorus. M., 2000,
3. AuHgeH6parteH J1.4., Jlacc ©.M. «MeauumHckas pagmonorus».
4.JlyyeBast guarHocTuka: YuebHuk ans Bysos. / Mog ped. npod. I.E. TpydaHosa. M.:
MOOTAP-Megua, 2007.

Bnok uidpopmauuu:

PagnoakTvBHOCTb - 3TO CMOCOBHOCTb S4EP HEKOTOPbIX XUMUYECKUX SNEMEHTOB K
CaMOMNpOn3BONbLHOMY pacnagy C BblAENeHWeM IyuucTon 3Heprum B Buae anbga-, beta- u
raMma-nyyen. ECTeCTBEHHas pagMoakTUBHOCTL Oblna OTKpbITa (hpaHLy3CcKUM  (hU3MKOM
A.Bekkepenem B 1896 roay, KOTOpbIA OBHapYXWUn WUCMycKaHWe CONSMM ypaHa HEBUOMMbIX
rnyyei, BbI3bIBAKLMX MOYEPHEHUE (HOTOrpaPnuyeckon aMynbCu NOLOBHO PEHTTEeHOBCKUM
nyyvam. WUccneposannamu Mapun n Meepa Kiopy, Pesepdopaa/bbino ycTaHOBIEHO, YTO MyYOK
PaMOaKTUBHBIX Jy4eln HEOLHOPOAEH U B MarHUTHOM Mosie pacnagancs Ha COCTaBHbIE YacTy:
anbga-nyyn OTKMNOHANUCL K OTpULATEeNbHOMY MOSTOCY W NPeACTaBnsAny cobon NonoxuTensHo
3apshKeHHble YacTuubl, 6eTa-ny4yn OTKMOHANMCH K NONOXWUTENbHOMY MOMOCY, a raMMa-Nyyu He
OTKIOHANUCL  BoOBLWEe ¥ npefctaBnsanM coboil  3reKTPOMarHUTHble  BOJSHbI, NOA0OHO
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PEHTrEHOBCKMM ny4aMm. B panbHeiwem Obino YCTAHOBMEHO, YTO anba-nyuu CroXHble
YacTUL|bl, COCTOSILLME 13 ABYX NPOTOHOB W ABYX HEUTPOHOB, BETa-Ny4M - 3TO MOTOK AMEKTPOHOB,
n160o NO3UTPOHOB, ecri BeTa-13ny4YeHre NoNoXUTENBHOE.

PagnoakTuBHble nyyn obnagaloT CBOMCTBAMM:
1.TpoHuKaTb Yepes pasnnyHble cpeab!.

2./loHnsunpoBaTtb cpedy, Yepes KOTOPYH NPOXOasT.
3.BbiI3bIBaOT CBEYEHWE HEKOTOPbIX BELLECTB - NOMUHO(OPOB.
4. BbI3bIBAOT NOYEPHEHME (hOTOrPathYECKON SMYTbCUN.
5.00napatoT G1onorMYeckMm AencTBrUeM.

[nyGokoe 13yyeHne CBOACTB PafMOaKTUBHbBIX 31IEMEHTOB NPUBESIO aHIMWUACKOTO dnaika
Pesepdopaa B 1911r. K co3gaHuio nnaHeTapHOW MOZENW CTPOEHUS aToMa. ATOW MOAENbIo,
YCOBEPLUEHCTBOBAHHON [ATCKMM Yy4yeHbIM Hunbcom BOpoM M OTEYEeCTBEHHLIM YYeHbIM
iBaHEHKO, Mbl NOJIb3yeMCS MO HACTOsILLEee BPEMS, MOCKOSIbKY OHa MOMOraeT NoHATb SBSIEHUE
panoaKTUBHOCTU. BCe aTOMbl HEMTPAsibHbI 1 COCTOAT M3 MOMOXMTESTBHO 3aPSKEHHOTO spa u
BpaLLaloLLMXC BOKPYr HEro OTpuLaTesibHO 3apsiXeHHbIX YacTul, - anekTpoHoB. Mo Tabnuue
MeHzeneesa MOXHO NpeACTaBWUTb CTPOEHME aToma Moboro XMMWYECKOro anemeHTa. Aapo
atoma COCTOMT M3 NPOTOHOB 1 HENTPOHOB. KONNYeCTBO NPOTOHOB - 3TO 3apsiA s4pa - B Tabnuue
MeHzeneesa nopsakoBbii HoMep. Cymma NPOTOHOB W HEUTPOHOB - 3TO MAaCCOBOE YMCIIO, T.€.
aTOMHblA Bec. Yucny npOTOHOB B S4pe COOTBETCTBYET KOMMYECTBO 3MEKTPOHOB Ha
9NEKTPOHHbIX YPOBHSIX, YUCIIO MOCHEeHNX onpeenseTcs no nepuoay. KonnyecTso 3nekTpoHoB
Ha BHELWHEM 3/1EKTPOHHOM YPOBHE OnpeaenseTcs no rpynne, a B XMMUYECKOM OTHOLUEHMM -
9TO BaNEHTHOCTb. [POTOHbI 1 HEMUTPOHBI YAEPKMBAKOTCSH BHYTPU SApa CUnamMm, HasbiBaeEMbIMY
snepHeiMu. CTaburbHble yCTOMYMBbLIE SApa COAepxaT OnpefeneHHble Yucna NpoTOHOB W
HENTPOHOB. ECrn 94p0 COAEPXUT M3BLITOK MPOTOHOB UMM HEATPOHOB, TO OHO HEYCTONYMBO,
pagnoakTMeHo. CamonpomsBOSibHO M3MEHSt CBOW COCTaB, S4pO CO BPeMEHEM nonajaeT B
cTabunbHyto obnacTb.

1934 rog o3HameHoBancs OTKPbITUEM (hpaHLy3ckux ydyeHblx ®pepepuka u MpaH
YKonuo-Kiopun SiBneHnst CKYCCTBEHHON PagnoaKTUBHOCTU. TaK NOSIBUIICA XOPOLLO W3BECTHbIN
TEPMUH - PagMoakTVUBHbIA 130TON. B HacToswwee Bpems nytem 6ombapanpoBKn CTabUbHbIX
XUMWUYECKMX 3IIEMEHTOB HEMTPOHAMM MOXHO MONYYNTb PagMOakTUBHBIA K30TON NHGOro
XMMWUYECKOrO 3N1EMEHTA, Ha3blBaeMbI€ B HACTOSLLEE BPEMS pagMOHYKnaamu. T.0. OTKpbInack
BO3MOXHOCTb BBOZ@ B OpraHuM3M OOMbHOTO  paguMoOHYKNMAoB, Habrwogate 3a WX
MECTOHaXOXJEHNEM C MOMOLLbK pagmoamMarHocTuyeckon annapartypbl. Metog nosyumn
Ha3BaHWe PaOVOHYKIMOHOW AWarHOCTUKW, a PaguMOHYKNWAbl, BBOAWMbIE B OpraHusm, -
pagnodapmaeBTuyeckux npenapatos (POMN).

Xapakmepucmuka paduoakmueHocmu

Mepuoa nonypacnaga - Bpems, 3a KOTOpOe pacnafaeTcss NOMOBWMHA aTOMOB
Pa[IM0aKTUBHOTO BelLieCTBa.

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

AKTUBHOCTb PaguoaKTMBHOTO BELeCTBa - 3T0 KONMYECTBO aTOMOB, pacnaatoLLXCs
B €IMHULLY BPEMEHM.

YaenbHas akTUBHOCTb - KONMMYECTBO PacnafatolLuxcs aTOMOB B €[HULY BPEMEH! B
eaMHILIE MacChl 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 NpMOOPOB, perucTpupytowmx 3dekT AeACTBUS U3NYYeHWA Ha
(busnyeckme, xumudeckne K buonornyeckne cpedbl. OTcloga pasnuyaT Quanyeckue,
XMMWUYECKe W Jp. METOAbl peructpauuu nanyydeHun. Yaile wcnonb3ylTcs gusndeckue:
WOHW3ALMOHHbIE U NIOMUHECLEHTHBINA (CUMHTUNALMOHHBINA) METOABI PerncTpauun U3nyyeHni.
[Ins  BbLINOMHEHUS paamMo- HYKIUOHBLIX WUCCneaoBaHun  paspaboTaHbl  pasHoobpasHble
[marHocTuyeckue npubopsl, B KOTOPbIX €CTb AETEeKTOp, Npeobpasyrowuin MOHU3MpYoLLee
WN31Ty4eHNe B 3NEKTPUYECKME UMNYNbChI, BIIOK 3neKTpoHHOM 06paboTku 1 GNok npescTaBneHus
OaHHbIX. [lo BMOY NOCNegHero pasnuyaoT: MeTo4 PaavOoHYKMUOHOW — BU3yanu3auuu,
paguorpacmio, KIMHUYECKYI0 1 nabopaTopHyo pagnoMeTpuio.

PaguoHyknupgHas Bu3yanusauma - 9TO NONyYeHWe u300paxeHus uccnegyemoro
OpraHa, 4actut Tefla WM BCEro Tena nauueHTa npu BeegeHun B opraHnam POl, ¢ nomoLsto
ramma-cumHTurpadu. BapuaHtamm ramma-CUMHTUrpadum SBASIOTCA OOHOMOTOHHAs Wi
[BYX(hOTOHHAs SMUCCUOHHAs ToMorpadms. VHorga ucnonb3yT Ans BU3yanusauum ckaHep,
UCCnenoBaHne HasbIBaETCA CKAHMPOBAHMEM.

[ns u3yvyeHns AMHaAMUKU PaSMOaKTUBHOCTM OpraHusMa, Ons U3YYeHUs pasfivyHbIX
(hM3MONOrMYECKX M BUOXMMMYECKMX NPOLECCOB B PsAE YCTAHOBOK MOXHO pe3ynbTaTbl
UCCreaoBaHns 3aperncTpupoBaTh B BUAE UMMP M NPOBOAUTL Takoe MCCrenoBaHWe yepes
NOBTOPHbIE MHTEPBaSTbl BPEMEHW W HA OCHOBAHWM NOJTYYEHHbIX AaHHbIX CYAUTb O HAKOMIEHUM
W BbIBEAEHUN PAAMOAKTUBHOTO BELLECTBA - 9T paguomeTpus. OHa npurogHa ans perucrpawmm
MeZNEeHHO NpOoTeKatoLLMX NpoLecCoB.

[Ins n3y4eHns NpoLeccoB, CONPOBOXAAIOLLMXCS ObICTPbIM U3MEHEHNEM UHTEHCUBHOCTY
n3nyyeHus, TpebyeTca HenpepbIBHAs perncTpauus UMnynbCoB. B Takux criyyasx UCnonb3yroT
CYETHbIE YCTAHOBKW, B KOTOPbIX M3MEPUTENb CKOPOCTW CYeTa COEAWHEH C CaMOnUCLeM,
BbIYEPYMBAIOLLMM KPUBYIHO - paauorpaMmy, @ MeToz peructpaLmm HasbiBaeTcs paguorpaduen.
[TpUMepoM MOXET CNYXWUTb U3YYEHWEe BEHTUNSALMM NErkux, reMOAMHaMWKK, HaKonneHue W
BbIBEIEHWE PaaMOaKTUBHbIX BELLECTB NeYEHbI0, MOYKamMu 1 T.4.

[Ina  OCyLeCTBNEHNS1  yKa3aHHbIX  METOZOB  WCMOMb3YKTCH  PagMOHYKNMab
(paoMoakTUBHbIE M30TOMbI) MMM MEYEHHble UMW WHOMKATOPbl, KOTOpble Ha3blBaOT
paguodapmaieBTuyeckumm npenapatamu (POI).



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

PO gomkeH oTBeYaTb psgy TpeboBaHM:

1.BbITb 6e3BpeaHbIM.

2.Nepuog nonypacnaga [OMmKkeH BbiTb JOCTATOMHO KOPOTKUM, HO AOSDKEH MO3BOMUTHL
npoBecTn HeobXoaMMOe BO BPEMEHM WCCe0BaHNe.

3. bbICTPO BbIBOAUTCS M3 OpraHu3Ma.

4.06naaatb TPOMHOCTLIO K UCCNIEAYEMOMY OpraHy Ui N3y4aeMomy 0OMEHy.

5.[lormkeH uMeTb onpefeneHHbIA CNEeKTP U3IyYeHus.

6./cnonb3oBatb B ManblX (MHOMKATOPHbIX) Ao3ax. BaxHas MuHMManbHas nyveBas
Harpyska, 4ns OLieHKM KOTOPOM MOJb3YHTCA MOHATUAMM.

®usnyeckun nepuop NONyBbIBEAEHWUA - BpeMs pacnaga MosIoBUHbI  aTOMOB
paguoHyknuaa. Bpems, 3a KOTOpOe aKTMBHOCTb Mpenaparta, BBEOEHHOrO B OpraHvsM,
CHU)XAETCS HaMOMOBKHY 3a CYET ero BbIBEAEHWS, HAa3blBAeTCs NePUOJOM BMONOrMyeckoro
nonyBbIiBeAeHUA. Bpems, B TeYeHWe KOTOPOro akTUBHOCTb BBELEHHOTO B opraHuam PO[]
YMEHbLIAETCH HaNONMOBKUHY BCMEACTBME (DM3NYECKOTO pacnafa W BbIBEAEHWS, Ha3blBalOT
ahpekTMBHLI?" NepuoaoM NonyBbIBEAEHUS.

B psage cnyyaeB paguoHyKNMOHOE MccrnegoBaHne MoxXeT ObiTb NpoBeaeHo 6e3 BBeAeHMS
B opraHuam POI1 - in vitro, T.e. BCe nccnegoBaHns npoBoaaT B npobupkax. OHO no3BonsieT
0BHapYyXuUTb B B1ONOMMYECKMX XUOKOCTSX (KPOBb, MOYa) FOPMOHLI, (DEPMEHTbI, NEKAPCTBEHHbIE
W Ap. BELLECTBA B HUYTOXHO MasblX KOHUEHTpaumsx. [puHumMn 3Toro MeToaa, Ha3blBaeMoro
PagnoOMMMYHOMOTMYECKUM  aHaNMM30M, COCTOWT B KOHKYPEHTHOM CBS3bIBAHUM WUCKOMbIX
CTabunbHbIX M aHaNOMMYHbIX UM MEYEHbIX BELLECTB CO CMELMEUYECKON BOCMPUHUMAIOLLEN
CUCTEMON.

PagunoHyKnMaHbIN aHanus in vitro ctanu HasbiBaTb paguoMMMYHOSIOTMYECKM, NMOCKOSTbKY
OH OCHOBaH Ha WCMOJIb30BaHUN UMMYHOSIOTMYECKUX PeaKkumii aHTureH-aHTuteno. OgHako B
[anbHenweM 6binn cosgaHbl apyrue, 6rmnskie no Lensm u MeToauke, HO pasnuyaowmecs no
[eTanamM BUAbl UCCnefoBaHms in vitro. Tak ecnv B Ka4ecTBe MEYEHON CyBCTaHLuM NPUMEHSIOT
aHTUTENO, a He aHTUreH, aHaIN3 Ha3bIBAKT UMMYHOPAAUOMETPUYECKUM, ECITN XKE B KA4ECTBE
CBA3bIBAOLLEN CUCTEMbI B3SATbl TKAHEBble PeLENnTOpbl, FOBOPAT O paavMopeLenToOpHOM
aHanmse.

KOHTPOJbHbIE BOMPOCHI

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

2.CTpoeHne atomMa M CBA3b CTPOEHMSt aToMa C Tabnuuen XMMWUYECKUX 3SIEMEHTOB
MeHpeneesa.

3.4T0 TaKoe MCKyCCTBEHHAs paaMoakTUBHOCTL? 1onyyYeHne pagnoakTUBHBLIX U30TOMOB.

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

5.4em oTnuMuyaetcs pacnpedeneHMe B OpraHuM3Me PadvoakTUBHbIX WM30TOMOB OT
pacnpeneneHuns cTabunbHbIX.

6.MeToab! perucTpaLmm nsnyveHuin.

7.YCTpONCTBO pagmoamnarHoCTUYeCcKon annaparypbl.

8. [MprHUMNBI 1 BO3MOXHOCTY paanOHYKIMAHBIX MCCIES0BaHMMN.
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9.Kakue TpeGoBaHMs nNpeabsBRAOTCA K paanodapMaLeBTUYECKUM MpenapaTtam,
NCMOoMnb3yeMbIM C ANarHOCTUYECKON LIENbIO.

TECTOBbIE 3AIAHUA
1. EcTecTBeHHYI0 paAN0aKTUBHOCTb OTKPbIN
A.Kiopu M.
b. Bekkepernb A.
B. Pero K.
[". Kiopw 1.

2.0T yYero 3aBUCUT aKTUBHOCTb OMpeneNeHHOro KONMYecTBa PaaMOaKTUBHOIO
BelecTBa?

A. OT 3Heprum nsny4yaemblx 4acTuL, M KBAHTOB

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

[. OT nopsiaKOBOro HOMepa AaHHOro 3NeMeHTa

[. OT arperaTHOro COCTOSHWS PaANOaKTUBHOIO BELLECTBA.

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

B. [MyTem oxnaxaeHns CBEPXHU3KMX TeMnepaTyp

B. MNyTem xumnyeckoro BO3AenNCTBUS

[". [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 namenuTcs 4 B. Cmectutcsa B Tabnuue MeHaeneesa Ha [Be KNeTKu
BIEBO

[. BolgernuT aBa anektpora [. anyuntcs nosmtpoH

5. Kakumu u3MeHeHMsIMM aTOMHOro sapa obycrnoBneH OTpuuaTenbHbI OeTa-
pacnag?

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

B. 3axBaToM S4pOM 3MEKTPOHA C BHYTPEHHENR opbuTbl . YBENMYEHMEM aTOMHOTO Beca

[1. YBenuyeHnem obbeMa aTOMHOrO sapa

6. KakoBbI COCTaBHbIe 4acTX 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 BellecTs b. o3y npoHuKkatoLLen paguawmm
B. QHEPIU0 U3My4YaeMbIX YacTUL U KBAHTOB

[". CTeneHb NPOHMKatoLLEN CNOCOBHOCTM U3NYYeHNiA

[1. CKkopoCTb ABMXEHUS YaCTHL, UM KBAHTOB B NPOCTPAHCTBE

9. KakoBo B3aMMOOTHOLIEHME MeXay MOCTOAHHOW pacnajga W  NepuoaoMm

nonypacnaga?

A. [Mpu BorbLuel NOCTOSHHON pacnaaa nepuog nonypacnaga He U3MeHsieTcs

b. Mpu BonbLuen NOCTOSHHOW pacnaga nepuog nonypacnaga MeHbLUe

B. pn 6onbLuel NOCTOSHHOM pacnaga nepuog nonypacnaga bonbLue

[. MNepuog nonypacnaga W NOCTOSIHHAA pacnafa XapakTepusylT pasfMyHble CTOPOHbI

ABIIEHNA paaN0aKTUBHOCTU

© 00 NOoO OB~ W DN P
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10. YTo0 TaKkoe usotonbi?

A. Pa3HOBWOHOCTY OZHOTO U TOTO Xe 3rieMeHTa C pasfiyHbiM aTOMHbLIM BECOM
b. Pa3HOBMZHOCT XMMWUYECKMX 3IIEMEHTOB C PasHbIM YUCIIOM MPOTOHOB

B. Pa3HOBMOHOCTY XMMWNYECKMX 3IIEMEHTOB C Pa3NYHbIM YUCTIOM SNIEKTPOHOB
[. SnemMeHTbI C PasfnYHbIM YUCTIOM SNIEKTPOHHBIX YPOBHEN

[. AnemMeHTbI C pasnYHbIM NOPSAKOBLIM HOMEPOM

OT1BeTHI:
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