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Xacuros A.B., Kopaesa U.X., KpusoB A.A.

OU3SNYECKHWE OCHOBBI PAJUOJIOTUN. PAIMOAKTHUBHOCTL, PAJMOAKTUBHOE N3JIYUEHHUE,
X XAPAKTEPUCTUKA. PAJIMHYKJIMJIHASL IUMATHOCTUKA yuebHO€e mocobue - CeBepo —
Ocertunckas ['ocynapcteennas Meaununckas Axaaemus.- Bnanukaskas, 2020r.

JlanHoe yyebHOe mocoOue MOCBSIIEHO PAAMOAKTHBHOCTH M PAJAMOAKTHBHBIM H3IIyUEHHSIM,
ux cBoucrBaM. CrpoeHuro aroma. MerogaM  perucTpaluyd  M3JIy4eHUH, YCTPOUCTBY
paarOaMarHOCTUYECKON anmapaTtypbl. Paauo-HYyKIMOHOM [IMAarHOCTHKE, €€ MpPUHIUIIAM |
JTUArHOCTHYECKUM BO3MOXKHOCTSIM.

YueOHoe mocobue pazpadboraHo B cooTBeTcTBUU ¢ TpeboBanusimu O®I'OC BO,
MIpeTHA3HAYEHO ISl OPIUHATOPOB CIICIUATBHOCTH PeHTreHomorns

PeneHnseHTH:
CayrtueBa M.I'. — 3aBenyromas O.I' I I".b.Y.3. P.O./1. Mun3znpasa PCO-Ananus
becnexoeB V.C. — 101eHT, KaHIUAAT MEIUITMHCKUX HAyK, 3aBeAYIONTHi Kadeapoit ooreit

xupyprun ®I'bOY BO COI'MA Munsapasa Poccun Munzapasa Poccun

YTBep:kJIeHO U PEKOMEHIOBAHO K Mevatu L{eHTpambHbIM KOOPIUHAIIMOHHBIM
yaeonomeroanueckuM copetom ®I'bOY BO COI'MA Munsznpasa Poccuu (mpotokon Ne 6 ot 6
utonst 2020 1)



O6Las uenb 3aHaTUs: /IMeTb NpeacTaBrneHue O paamMoaKkTUBHOCTU U PaaMOaKTUBHbIX
N3ny4YeHusx, ux ceoitcTeax. CTpoeHne atoma. MeToabl perucTpaLm U3ny4eHni, ycTponcTao
pafMoaNarHocTUYeckoil annapatypbl. Paamo- HyknugHas OWarHocTika, ee MPUHLMMbI W
[IMArHOCTUYECKNE BO3MOXHOCTM!.

KoHkpeTHble Lenu 3aHATUA:

3Hamb:

1.CTpoeHue aToma.

2.4710 Takoe pagmoaKkTMBHOCTb, €€ Ka4eCTBEHHbIE U KONMYECTBEHHbIE XapaKTEPUCTUKM.

3.Ut0 Takoe paguomeTpusi, paguorpacus, ramMmatono- rpadus, 4TO0 Takoe
PaMOaKTUBHbIE U30TOMbI U UX NOMYyYEHNE.

4. 3HaTb (h13MONOrMYECKNEe OCHOBbLI PAAVNOHYKMMOHON ANArHOCTUKM.

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

Ymems:

1.0npegenuTb akTUBHOCTb PaaMOaKTMBHOMO BELLECTBA NO nacnopTy M3oTona.

2. OnpegenuTb NoKasaHUs K pagnoHyKNMaHOMY UCCNEA0BAHMIO.

3. OUEHUTb KMMHUYECKYIO 3HAYMMOCTb NPOBEAEHHOIO PaAMOHYKNMAHOIO UCCNEA0BaHUS.

Ba3za npoBeaeHnst M MaTepuanbHOe OCHaLLeHNE:
1. YyebHas komHaTa.

2. Tabnuupl.

3.[leTeKkTopbl ANs perucTpauum n3nyyYeHun.

Nutepartypa:
1. Aunpen6bpateH J1.00., Kopontok .M. MeguumHckas paguonorns u peHtreHonorust. M.:
MeawuumHa, 1993.
2. AnHpenbpateH J1.[., Kopontok W.M. MeanuuHckas pagnonorus. M., 2000,
3. AuHgeH6parteH J1.4., Jlacc ©.M. «MeaumumHckas pagmonorus».
4.JlyyeBas gmarHoctuka: YuebHuk ansa Bysos. / Mog pea. npod. .E. TpydaHosa. M.:
MO0TAP-Megwa, 2007.

Bnok undpopmauuu:

PagnoakTyBHOCTb - 3TO CMOCOBHOCTb SAEP HEKOTOPbIX XUMUYECKUX OSNEMEHTOB K
CaMOMNpOon3BONbLHOMY pacnagy C BblAENeHWeM Iy4ucTon 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
Inyyen, BbI3bIBAKOLMX MOYEPHEHWE OTOrpacpuyeckon aMynbCun NoJoOHO PEHTTEHOBCKUM
nyyvam. WUccneposannamu Mapun n Meepa Kiopy, Pesepdopaa/bbino ycTaHOBIEHO, YTO MyYOK
PaMOaKTUBHBIX Jy4eln HEOLHOPOAEH U B MarHUTHOM Mosie pacnagancs Ha COCTaBHbIE YacTy:
anba-ny4n OTKNOHAINCH K OTpULATENbHOMY MOSKCY U NPeacTaBnany cobom NonoXUTENLHO
3apsPKeHHbIE YacTuubl, 6eTa-ny4n OTKNOHANMCE K NOMOXUTENBHOMY MOMOCY, @ raMMa-Nyyu He
OTKNOHANMCb BooOWEe W npeactaBnsnM coboit  3neKTPOMarHUTHble  BOJSHbI, NOA06HO
PEHTreHOBCKUM nyyam. B panbHeiwem Obino yCTaHOBMEHO, YTO arnba-nyyu CroXHble
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YacTULIbl, COCTOSILLIME U3 [IBYX MPOTOHOB U [IBYX HEUTPOHOB, GETA-NYUM - 3TO MOTOK SNEKTPOHOB,
n1bo NO3UTPOHOB, Cnn 6ETa-U3Ny4YeHNE NONOXMTENBHOE.

PagnoakTuBHble nyyn obnagaoT CBOMCTBAMM:
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.

[nyGokoe 13yyeHne CBONCTB PafMOaKTUBHBIX 31IEMEHTOB NPUBESIO aHIMWUACKOTO dnainka
Pesepchopaa B 1911r. kK co3gaHMio nnaHeTapHOW MOAENN CTPOEHWst aToMa. JTOW MOZENbIO,
YCOBEPLUEHCTBOBAHHOM [JaTCKUM y4eHbiM HunbcoM BopoM U OTEYECTBEHHBIM  YYEHBIM
iBaHeHKO, Mbl NOJIb3yeMCs MO HACTOsILLEee BPeMS, MOCKOSIbKY OHa MOMOraeT NoHATb SBSIEHUE
paMOoaKTUBHOCTU. BCe aToOMbl HEMTPAsibHbI 1 COCTOAT M3 MOMOXMTESTBHO 3aPSXKEHHOTO s4pa 1
BpaLLaloLLMXC BOKPYr HEro OTpuLaTesibHO 3apsiXeHHbIX YacTul, - anekTpoHoB. o Tabnuue
MeHaeneesa MOXHO NPeACTaBUTL CTPOEHME aToMa Mtoboro XMMUYECKOro anemMeHTa. Aapo
atoma COCTOMT M3 NPOTOHOB 1 HENTPOHOB. KONNYeCTBO NPOTOHOB - 3TO 3apsiA a4pa - B Tabnuue
MeHzeneesa nopsakoBbl HoMep. Cymma NPOTOHOB W HEMTPOHOB - 3TO MAaCCOBOE YMCIIO, T.€.
aTOMHbIA Bec. Yucny npOTOHOB B S4pe COOTBETCTBYET KOMMYECTBO 3MEKTPOHOB Ha
9NEKTPOHHbIX YPOBHSIX, YUCIIO MOCHEeHNX onpeenseTcs no nepuogy. KonnyecTso 3nekTpoHoB
Ha BHELWHeM 3/1EKTPOHHOM YPOBHE OnpeaenseTcs no rpynne, a B XMMUYECKOM OTHOLUEHMM -
9TO BaNEHTHOCTb. [POTOHbI 1 HEMTPOHBI YAEPKMBAIOTCSA BHYTPU SApa CUnamu, HasbiBaEMbIMY
snepHeiMu. CTaburbHble yCTOMYMBbLIE SApa COAepxaT OnpeferneHHble Yucna npoTOHOB W
HENTPOHOB. ECrv 94p0 coaepXuUT M3BLITOK MPOTOHOB UMM HEMTPOHOB, TO OHO HEYCTOWYMBO,
pagnoakTMeHo. CamonpomsBOSibHO M3MEHS CBOW COCTaB, S4pO CO BPeMEHEM nonajaeT B
cTabunbHyto obnacTb.

1934 rog o3HameHOBancs OTKPbITUEM (hpaHLy3ckux ydyeHblx ®pepepuka u MpaH
YKonuo-Kiopun SiBneHnst NCKYCCTBEHHON PaguoaKTUBHOCTU. TaK NOSIBUIICA XOPOLLO W3BECTHbIN
TEPMUH - PagMoakTUBHbIA 130TON. B HacToswee Bpems nytem 6ombapanpoBkn CTabUbHbIX
XUMWUYECKMX 3IIEMEHTOB HEMTPOHAMM MOXHO MONYYNTb PagMOakTUBHbIA K30TON MNHGOro
XMMUYECKOrO 3N1IEMEHTA, Ha3blBaeMble B HACTOSLLEE BPEMS pafMOHYKNnaamu. T.0. OTKpbINachk
BO3MOXHOCTb BBOZ@ B OpraHuM3M OOMbHOTO  paguMoOHYKNMAoB, Habrwogate 3a WX
MECTOHaXOXAEHNEM C MOMOLLBK paanogmarHocTuieckon annapatypbl. Metog nonyuun
Ha3BaHWe PaaMOHYKNWOHOW AWAarHOCTUKW, a pPagMOHYKNWAbl, BBOAMUMbIE B OpraHM3M,
pagnodapmaeBTuyeckux npenapatos (POMN).

Xapakmepucmuka paduoakmueHocmu

Mepuoa nonypacnaga - Bpems, 3a KOTOpOe pacnafaeTcss MOMOBWMHA aTOMOB
Pa[I1OaKTUBHOTO BeLLeCTBa.

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

AKTUBHOCTb Pagu0aKTMBHOTO BELeCTBa - 3T0 KONMYECTBO aTOMOB, pacnafatoLLyXCs
B €1MHULLY BPEMEHM.

YaenbHas akTUBHOCTb - KONMYECTBO Pacnafalolxcs aTOMOB B €fVHULY BPEMEHN 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 NpUOOPOB, perucTpupytowmx 3dekT AeNCTBUS W3MYYEHU Ha
(busnyeckme, xumudeckne 1 Guonormdeckne cpegpl. OTcloga pasnuyaroT Quanyeckue,
XMMWUYECKe W Jp. METOAbl peructpauuu nanyydeHun. Yaile wcnonb3ylTcs gusndeckue:
WOHW3ALMOHHbIE U NIOMUHECLEHTHBINA (CUMHTUNALMOHHBINA) METOABI PerncTpauun U3nyyeHni.
[Ins  BbLINOMHEHUS paamMo- HYKIUOHBIX WUCCneaoBaHui  paspaboTaHbl  pasHoobpasHble
[marHocTuyeckue npubopsl, B KOTOPbIX €CTb AETEeKTop, Npeobpasyrowmin MOHU3MpYoLLee
WN31Ty4eHNe B 3NEKTPUYECKME UMNYNbChI, BIIOK 3neKTpoHHOM 06paboTku 1 GNok npescTaBneHus
OaHHbIX. o BuOy nocregHero pasnuyaloT: MeTod  PajvOHYKIMAHOW  BU3yanuaauuw,
paguorpacmio, KIMHUYECKYH0 1 TabopaTopHy pagyoMeTpuIo.

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 SMUCCUMOHHAs ToMorpadums. Horga ucnonb3syloT Ans BU3yanusauuy ckaHep,
UCCnenoBaHne HasbIBaETCA CKAHMPOBAHMEM.

[ns u3yyeHns OMHaAMUKM PagMOaKTUBHOCTW OpraHu3ma, Ans 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 BbIBEAEHUN PAAMOAKTUBHOTO BELLECTBA - 3T paguomeTpus. OHa npurogHa Ans perucrpawmm
MeZNEeHHO NpOoTeKatoLLMX NpoLecCoB.

[Ins n3y4eHns NpoLeccoB, CONPOBOXAAIOLLMXCS ObICTPbIM U3MEHEHNEM UHTEHCUBHOCTY
n3nyyeHus, TpebyeTca HenpepbIBHas perncTpauus UMnynbcoB. B Takux crnyvasx ncnonb3ytoT
CYETHbIE YCTAHOBKW, B KOTOPbIX M3MEPUTENb CKOPOCTW CYeTa COEAWHEH C CaMOnUCLeM,
BbIYEPYMBAIOLLMM KPUBYIO - paauorpaMmy, @ MeToz peructpaLmum HasblBaeTcs paguorpaduen.
[TpUMepoM MOXET CNYXWUTb U3YYEHWEe BEHTUNSALMM NErkux, reMOAMHaMWKK, HaKonneHue W
BbIBEIEHWE PaaMOaKTUBHbIX BELLECTB NEYEHbI0, MOYKamMu 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 AN BBEOEHWUS YesioBeky 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 NONyBbIBEAEHWUA - 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 TeYeHWe KOTOPOro akTUBHOCTb BBELEHHOTO B opraHuam PO[]
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 nccnegoBaHns npoBoaaT B npobupkax. OHO no3BonsieT
0BHapYXuUTb B BUONOMMYECKMX XUOKOCTSX (KPOBb, MOYa) FOPMOHLI, (DEPMEHTbI, NEKAPCTBEHHbIE
W Ap. BELLECTBA B HUYTOXHO MasblX KOHUEHTpaumsx. [puHumMn 3Toro MeToaa, Ha3blBaeMoro
PagVOMMMYHOMOTMYECKAM  aHaNW30M, COCTOMT B KOHKYPEHTHOM CBS3blBaHWW  WUCKOMbIX
CTaburbHbIX ¥ aHaNOMMYHbIX UM MEYEHbIX BELLECTB CO Creundmuyeckon BOCIPUHUMALOLLEN
CUCTEMON.

PagunoHyKnMaHbIN aHanus in vitro ctanu HasbiBaTb paguoMMMYHOSIOTMYECKM, NMOCKOSTbKY
OH OCHOBAaH Ha WCMOJIb30BaHUN UMMYHOSIOTMYECKUX peakumin aHTureH-aHTuteno. OgHako B
[anbHenwwem 6binn cosgaHbl apyrue, 6auskiue no Lensm n 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
CBA3LIBAIOLLEN CUCTEMbI B3ATbl TKAHEBble PeLENnTOpbl, FOBOPAT O paavMopeLenToOpHOM
aHanmse.

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
TpeboBaHus.

5.4em oTnuMuyaetcs pacnpedeneHMe B OpraHM3Me pPaauoakTUBHBIX  WM30TOMOB  OT
pacnpeneneHuns cTabunbHbIX.

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,
NCMOoMnb3yeMbIM C AUarHOCTUYECKOI 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 ckopocTu pacnaga AaHHOro pagyoakTMBHOIO
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. KakuMu 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  NepuoaoMm

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

[. MNepuog nonypacnaga W NOCTOSIHHAS pacnaja XapaKTepusylT pasniyHble CTOPOHb

ABIIEHNA paaN0aKTUBHOCTU

© 00 NOoO OB~ W DN 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 3IIEMEHTOB C PasfIUYHbIM YUCIIOM 3NIEKTPOHOB
[. SnemMeHTbI C PasfnYHbIM YUCTIOM SNIEKTPOHHBIX YPOBHEN

[. AnemMeHTbI C pasnYHbIM NOPSAKOBLIM HOMEPOM

OT1BeTHI:

> 012> 12> 01530 o



