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denepaibHOE rocyIapCcTBeHHOE 0K0KeTHOE 00pa3oBaTe/ibHOE YUpesKIeHUe
BbICILIET0 00PAa30BaHUA
« CEBEPO-OCETHHCKASA I'OCYIAPCTBEHHASA MEAUIINHCKASA

AKAJTEMMUSA»
MunucrepcerBa 3apaBooxpanenus Poccuiickoi Dexepauuu

Kadeapa /lyueBoit AMArHOCTUKMU C NY4eBOU Tepanuem nu OHKoNormem

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

®U3NYECKUE OCHOBBI PATHOJIOT M.
PAJJMOAKTUBHOCTD, PATMOAKTUBHOE U3JYUEHME,
UX XAPAKTEPUCTUKA. PAIUHYKJIUTHAS
JTUATHOCTHKA

Bnapgukaskas 2020r.



Xacuros A.B., Kopaesa U.X., Kpusos 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
paaroOaMarHoCTUYECKON —anmaparypbel. Paauo-HYKIMIHOM [MArHOCTHKE, €€ MpPUHIMIAM |
JTUArHOCTHYECKUM BO3MOXKHOCTSIM.

YueOHoe mocobue pazpadboraHo B cooTBeTcTBUU ¢ TpeboBanusimu O®I'OC BO,
MpeTHa3HAYEHO IS OPIUHATOPOB I10 CIICIUATHLHOCTH PeHTreHoIoTHs

PeneHnseHTH:
CaytueBa M.I'. — 3aBenyromas O.I' .11 I".b.Y.3. P.O./1. Mun3znpasa PCO-Ananus
becnexoeB V.C. — 101eHT, KaHIUAAT MEIUIIMHCKUX HAYyK, 3aBEAYIONINI Kadeapoil oomein

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

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

Obuwasa uenb 3aHaTusa: MMeTb NpeacTaBneHne 0 pagnoaKTUBHOCTU U pagmoaKTUBHBIX
n3nyyeHusix, nx ceoncteax. CTpoeHne atoma. MeTofbl pernuctpauum n3nyyeHuin, ycTponcTeo
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pafMoaMarHocTUYeckoil annapatypbl. Paamo- HyKnuoHas OWarHocTKa, ee MPUHLMMbI W
[NarHocTMYeckne BO3MOXHOCTM.

KoHkpeTHble Lenu 3aHATUA:

3Hamb:

1.CTpoeHue aToma.

2.470 TaKoe pagmoakTUBHOCTb, €€ KAYECTBEHHBIE U KONMMYECTBEHHbIE XapaKTEPUCTUKN.

3.410 Takoe paguomeTpusi, paguorpacdms, rammaTono- rpadms, 4YTO  TaKoe
PaaMoaKTUBHbIE N30TOMbI 1 UX MONYYeHue.

4. 3HaTb (HM3MONOMMYeCcKe OCHOBbI PaaYOHYKNUAHON ANArHOCTUKN.

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

Ymems:

1.0npegennTb akTUBHOCTb PaaMOaKTMBHOMO BELLECTBA MO MacnopTy M3oTona.

2. OnpegenuTb NokasaHus K pagnoHyKNUgHOMY UCCIIEA0BAHMIO.

3. OUEHUTb KIMHUYECKYIO 3HAYUMOCTb NPOBEAEHHOIO PaAMOHYKNAHOIO UCCNEa0BaHMS.

Ba3za npoBeaeHst M MaTepuanbHOe OCHaLLeHNE:
1. YyebHas komHaTa.

2. Tabnuupl.

3.[leTekTopbl ANs perncTpauun n3nyyeHun.

Nurepatypa:
1. Aunpen6bpaten J1.00., Kopontok .M. MeauumHckas paguonorus u peHtreHonorus. 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. TpycgaHosa. M.:
[OOTAP-Megua, 2007.

Bnok nudopmauuum:

PagnoakTyBHOCTb - 3TO CMOCOBHOCTb SAEP HEKOTOPbIX XUMUYECKUX OSNEMEHTOB K
CaMOMNpOon3BONbLHOMY pacnagy C BblAENeHWeM Iy4ucTon 3Heprum B Buae anbga-, beta- u
raMma-nyyen. ECTeCTBEeHHas pagMoakTUBHOCTL Oblna OTKpbITa (hpaHLy3CckUM  (hU3NKOM
A.Bekkepenem B 1896 roay, KoTopbIAd OBHApYXW WUCMyCKaHWE COMNSMM ypaHa HEBUOUMbIX
nyyen, BbI3bIBAKOLMX MOYEPHEHWE OoTOrpacpuyeckon aMynbCu NoJoOHO PEHTTEHOBCKUM
nyyam. Vccneposanuamm Mapun u MNbepa Kiopu, Pesepdopaa/bbino ycTaHoBIEHO, YTO MYYOK
PafMOoaKTUBHBIX Jy4eln HeOOHOPOAEH U B MarHUTHOM noJie pacnagarncs Ha COCTaBHble YacTu:
anba-ny4n OTKNOHAIUCH K OTpULATENbHOMY MOSIKCY U NpeacTaBnany cobom NonoXUTENLHO
3apshKeHHble YacTuubl, 6eTa-ny4n OTKIOHSANUCE K NOSNIOXKMTENTbHOMY NOSKOCY, a raMMa-ny4n He
OTKMOHANMUCbL BoOOWE W NpeacTaBnsnM Ccobon 9NeKTPOMarHUTHbIE BOJHbI, MOAOOHO
PEHTreHOBCKUM nyyam. B panbHeiwem Obino YCTaHOBMEHO, YTO arnba-nyyu CroXHble
YacTULbI, COCTOSALLME U3 ABYX NPOTOHOB 1 ABYX HEUTPOHOB, BETA-IyuM - 3TO MOTOK 3I1IEKTPOHOB,
nnMbo No3nTPOHOB, ecrnn BeTa-n3nyveHne NomnoXMTENLHOE.
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PaaunoakTuBHble ny4yu o6nagaloT CBOUCTBAMM:
1.TpoHuKaTb Yepes pasnnyHble cpedbl.

2. MloHn3npoBaThb cpeay, Yepes KOTopy NpoxoasT.
3.BbI3bIBalOT CBEYEHNE HEKOTOPbIX BELLECTB - MOMUHOOPOB.
4. BbI3bIBAIOT NOYEPHEHWE (hOTOrpachnyeCKon IMybCUu.
5.06nanatoT 61MONOrMYeckUm AENCTBUEM.

['nyboKoe 13yyeHne CBOMCTB pafMoaKTUBHbIX S1IEMEHTOB NPUBESIO aHIMUCKOrO ranka
Pesepchopaa B 1911r. kK co3gaHMio NnaHeTapHOW MOAENN CTPOEHWs aToMa. JTOW MOZENbIO,
YCOBEPLUEHCTBOBAHHOM [JaTCKUM y4eHbIM Hunbcom BOpoM M OTEYECTBEHHLIM  YYEHbIM
iBaHeHKO, Mbl NOMb3yeMcs MO HacTosILLEee BPEMS, NOCKOMbKY OHA MOMOraeT NOHATL SIBMEHME
paanoakTUBHOCTU. Bce aToMbl HEMTParibHbl 1 COCTOST U3 NOMOXMTENBHO 3apsiKEHHOro sapa n
BpaLLaloLLMXC BOKPYr HEro OTpuLaTesibHO 3apsikeHHbIX YacTul, - anekTpoHoB. Mo Tabnuue
MeHaeneesa MOXHO NpeACTaBUTL CTPOEHME aToMa Ntoboro XMMWUYECKOro anemeHTa. Aapo
aToma COCTOMT M3 MPOTOHOB 1 HENTPOHOB. KONNYECTBO NPOTOHOB - 3TO 3apsiA sApa - B Tabnnue
MeHaeneesa nopsakoBbld HoMep. CyMma NPOTOHOB U HEMTPOHOB - 3TO MAaCCOBOE YKCHO, T.€.
aTOMHbIN BeC. Yucry nNpOTOHOB B S4pE COOTBETCTBYET KOMMYECTBO 3MEKTPOHOB Ha
9NEKTPOHHBIX YPOBHSIX, YACIO NOCMEAHMX OnpeaensieTcs no neproay. KonmyecTso anekTpoHoB
Ha BHELUHEM 3MIEKTPOHHOM YPOBHE ONpeaenseTcs no rpynne, a B XMMUYECKOM OTHOLLIEHMM -
9TO BaNeHTHOCTb. [TPOTOHbI M HEMTPOHbI YAEPKMBAKTCS BHYTPU SApa CUaMm, HasblBaeMbIMy
snepHbiMu. CTabunbHble YCTOMYMBBIE Sapa cogepXaT OnpefenieHHble Yucna nNpoTOHOB W
HENTPOHOB. ECnn S4p0 copepXuT 13bbITOK NPOTOHOB WX HEMTPOHOB, TO OHO HEYCTOMYMBO,
paanoakTueHo. Camonpon3BoSibHO U3MEHSS CBOM COCTaB, SAPO CO BPEMEHEM MomnajaeT B
cTabunbHyto obnacTb.

1934 rog o03HameHOBancs OTKPbITMEM (hpaHLy3ckux YydyeHblx ®pepepuka u MpaH
YKonuo-Kiopun SiBneHnst NCKYCCTBEHHON PaguoaKTUBHOCTU. TaK NOSIBUIICA XOPOLLO W3BECTHbIN
TEPMUH - PaaMoakTVBHbIA 130TON. B HacToswee Bpems nytem 6omMbapanpoBKn CTabUbHbIX
XUMWUYECKMX 3IIEMEHTOB HEMTPOHAMM MOXHO MONYYNTb PaAMOaKTUBHBIA K30TON MNHGOro
XMMUYECKOrO 3N1IEMEHTA, Ha3blBaeMble B HACTOSLLEE BPEMS pafMOHYKNnaamu. T.0. OTKpbINachk
BO3MOXHOCTb BBOJA B OpraHuM3M OOnbHOTO  pagMoOHYKNMAoB, Habrnwogatb 3a WX
MECTOHaXOXJEHNEM C MOMOLLBKD pagMoaMarHoCcTMyeckon annapatypbl. Metog nonyumn
HasBaHWe pPaaMOHYKNWOHOW AWAarHOCTUKW, a PadMOHYKNWAbl, BBOAWUMbIE B OpraHu3M, -
pagnodapmaveBTuyeckux npenapatos (POMN).

Xapakmepucmuka paduoakmueHocmu
Mepuoa nonypacnaga - BpeMs, 3a KOTOpPOE pacnagaeTcsi MOMoBMHA aTOMOB
PaaVoaKTUBHOIO BELLECTBa.
[ons aTomMOB, pacnafatoLLMXca B €QMHULY BPEMEHM, - 3TO NOCTOSIHHAA pacnaga.
AKTUBHOCTb pagMOaKTUBHOIO BELLECTBA - 3TO KONIMYECTBO aTOMOB, pacnafaroLLmXcs
B e[VHNLY BPEMEHM.
YaenbHas akTMBHOCTb - KONMYECTBO PacnafatoLLmxcsi aToOMOB B efVHNLY BPEMEHM B
e[IUHULIE MacChl BELLECTBA.
EduHuub1 akmusHocmu
Mo cucreme CU
Bekkepenb - 3T0 0AWH pacnag B CekyHAy.



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

BHecucmemHbIe eQUHUUBI.
Kiopu - 3,7x1010 pacnagoB B CEKyHAY.

lMpouseooHble:
Mukpoktopu - 3,7x107 pacnagos B cekyHay. Munnukiopu - 3,7x104 pacnagos B

cekyHay

VloHM3MpyoLwme n3nyyeHns HeBWUOVMMbI, He WMEKT 3anaxa, No3ToOMy M3MEpeHue X
BO3MOXHO C MOMOLLbO NpMOOPOB, perucTpupytowmnx adekT AeACTBUS W3NYYEeHUn Ha
(uanyeckme, xumudeckne u buonornyeckne cpedbl. OTcloga pasnuuaoT Qusnyeckue,
XMMUYECKMEe W [p. MeTOfbl PeructTpauun nanydeHud. Yaile ucnonb3yrTcs (U3NYeCKue:
WOHW3ALMOHHbIE U JTIOMUHECLEHTHBIN (CUMHTUNALMOHHBIN) METOAbI PErNCTPaLmMn U3NyYeHni.
[Ins  BbLINOMHEHUS paauMo- HYKIUOHBLIX WUCCneaoBaHui  paspaboTaHbl  pasHoobpasHble
[marHocTuyeckme npubopsl, B KOTOPbIX €CTb AETEKTOp, Npeobpasyrowmin MoHU3MpYLLee
WN31Ty4eHNe B 3NEKTPUYECKME MMNYNbChI, BIIOK 3neKTpOoHHOM 06paboTky 1 GOk NpescTaBneHus
OaHHbIX. o BuOy nocrnegHero pasnuyaloT: MeToh  PajvOHYKIMAHOW  BU3yanusauuw,
paguorpadmio, KIMHUYECKYI0 1 nabopaTopHyo pagnoMeTpuio.

PagvwoHyknugHasa Bu3yanusauma - 39T0 NONyYeHWe u300paxeHus uccnesyemoro
opraHa, 4acTu Tena unu BCero Tena nalueHTa npy BBeAeHUn B opraHnam PO, ¢ nomoLybio
ramma-cumHTurpadu. BapuaHtamm ramma-CUMHTUrpaduu SBRSIOTCA OOHOMOTOHHAA Wi
[BYX(hOTOHHAs AMUCCUOHHAs ToMorpadums. MHorga ucnonb3syloT Ans BU3yanusauuy ckaHep,
UCCnenoBaHne HasbIBaETCA CKAHMPOBAHMEM.

[Ons u3yyeHns OMHaAMUKM PagMOaKTUBHOCTW OpraHu3ma, AN U3YYeHUs pasfinyHbiX
(hM3noNorMyecknx M BUOXMMMYECKMX NPOLECCOB B PsAE YCTAHOBOK MOXHO pe3ynbTaTbl
UCCreaoBaHns 3aperncTpupoBaTh B BUAE UMMDP U NPOBOAUTL Takoe WCCreaoBaHWe Yepes
NOBTOPHbIE MHTEPBaSTbl BPEMEHW W HA OCHOBAHWM NOJTYYEHHbIX AaHHbIX CYaUTb O HAKOMIEHUM
W BbIBEL,EHWUW PAAMOAKTUBHOTO BELLECTBA - 3TO paanometpust. OHa npurofHa Ans perucrpawum
MeZNEeHHO NpOoTeKatoLLMX NpoLecCoB.

[Ins n3y4eHns NpoLeccoB, CONPOBOXAAIOLLMXCS ObICTPbIM U3MEHEHNEM UHTEHCUBHOCTY
n3nyyeHus, TpebyeTca HenpepbIBHAs perncTpauus UMnynbCoB. B Takux cnyvasx cnonb3ytoT
CYETHbIE YCTAHOBKM, B KOTOPbIX M3MEPUTENb CKOPOCTW CYeTa COEAWHEH C CaMONUCLeM,
BbIYEPYMBAIOLLMM KPUBYIO - paauorpaMmy, @ MeToz peructpaLmm HasblBaeTcs paguorpaduen.
[TpMepoM MOXET CNyXWUTb U3YYEeHWe BEHTUNALMM NErkux, reMOaMHaMWKK, HaKonneHue W
BbIBEIEHWE PaaMOaKTUBHbIX BELLECTB NeYEHbI0, MoYkamu 1 T.4.

[Ina  OCyLleCTBNEHWS  yKka3aHHbIX  METO4OB  WCMOMb3YKTCA  paguOHYKNuab
(pagMoaKkTMBHbIE  M30TOMbI) MMM  MEYEHHble UMM WHOMKATOPbI, KOTOPble Ha3sblBakT
paguodapmaseBTuyeckumm npenapatamu (POI).

POl - 310 paspelleHHOe (hapMaKkonenHbiM KOMUTETOM A BBELEHWUS YeNlOBEKYy C
OMarHoCTUYECKON LIEMbI0 XUMUYECKOE COEAMHEHWe, B MOMeKyrie KOTOPOro COAEpXMTCS
pagvoHyKIuA.

POIT gomkeH oTBeYaThb psagy TpeboBaHui:
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1.BbITb 6e3BpedHbIM.

2.Nepuog nonypacnaga [OMmKeH BbiTb JOCTATOMHO KOPOTKUM, HO AOSDKEH MO3BOMUTH
npoBecTn HeobX0aMMOe BO BPEMEHM UCCe0BaHNE.

3. bbICTPO BbLIBOAUTCS M3 OpraHu3ma.

4.06nagatb TPOMHOCTLIO K UCCIIEAYEMOMY OpraHy Uiv n3y4aeMomy oOMeHy.

5.[lomkeH UMeTb onpeaeneHHbIA CNEKTP U3MyYeHus.

6./cnonb3oBatb B ManbIX (MHOMKATOPHbIX) Ao3ax. BaxHas MuHUManbHas nyvesas
Harpyska, 4ns OLeHKM KOTOPOM MOIb3YHTCA MOHATUSMM.

®usnyeckun nepuop NONyBbIBEAEHWUA - BpeMs pacnaga MosioBUHbI  aTOMOB
paguoHyknuaa. Bpems, 3a KOTOpOe aKTMBHOCTb Mpenaparta, BBEOEHHOr0 B OpraHvsM,
CHU)XAETCS HaMOOBKHY 3a CYET ero BbIBEAEHWUS, Ha3blBaeTCs NePUOAOM BMONOrMyeckoro
nonyBbIiBeAeHUA. Bpems, B TeYeHne KOTOPOro akTUBHOCTb BBELEHHOTO B opraHuam PO[]
YMEHbLIAETCH HaMOMOBUHY BCMEACTBME (PM3NYECKOTO pacnafa W BbIBEAEHWS, Ha3biBaloT
appekTMBHLI?" NepuoaoM NonyBbIBEAEHUS.

B psige cnyyaeB pagMoHyKNUOHOE UccreaoBaHne MOXeT ObiTb npoBefeHo 6e3 BBeaeHNs
B opraHuam POI1 - in vitro, T.e. Bce uccnenoBaHus npoeoasaT B npobupkax. OHO nossonsiet
0BHapYyXuTb B B1ONOMMYECKMX XUOKOCTSX (KPOBb, MOYa) FOPMOHLI, (DEPMEHTbI, NEKAPCTBEHHbIE
W Ap. BELLECTBA B HUYTOXHO MasblX KOHUEHTpaumsx. [puHumMn 3Toro MeToaa, Ha3blBaeMoro
PagVOMMMYHOMOTMYECKAM  aHaNW30M, COCTOMT B KOHKYPEHTHOM CBSA3blBaHWW  WUCKOMbIX
CTabunbHbIX M aHaNOMMYHbIX UM MEYeHbIX BELECTB CO CMeLMgUYecKon BOCMIPUHUMAIOLLEN
CUCTEMON.

PagunoHyKnMaHbIN aHanua in vitro ctanu HasblBaTb PagMoMMMYHOSIOTMYECKIM, NMOCKOSbKY
OH OCHOBaH Ha WCMOMb30BaHUN UMMYHOMOMNYECKNX peakunin aHTureH-aHtuteno. OfgHako B
[anbHenweM bbinu cosgaHbl apyrue, 6rmuskie no Lensm u MeToauke, HO pasnuyaowmecs no
[eTanam BUAbl UCCnefoBaHms in vitro. Tak ecnv B Ka4ecTBe MEYeHON CyBCTaHLuM NPUMEHSIOT
aHTUTENO, a He aHTUreH, aHa/IN3 Ha3bIBAKT UMMYHOPAANOMETPUYECKUM, ECITN XKE B KA4ECTBE
CBA3bIBAKOLLEN CUCTEMbl B3ATbl TKAHEBblE PELenTopbl, FOBOPAT O pagvuopeLenToOpHOM
aHanuase.

KOHTPONbHbIE BONPOCHI

1.Y7« Takoe pagnoakTMBHOCTL? PaanoaKkTUBHBIE U3ITYYEHUS U NX XapaKTEPUCTUKN.

2.CTpoeHne atoma ¥ CBA3b CTPOEHWS atoma C Tabnauuen XUMUYECKUX SNeMEeHTOB
MeHpeneesa.

3.YT0 Takoe uUckyccTBEHHAs paaMoaKTMBHOCTL? [NonyveHne paamoakTMBHbBIX U30TOMOB.

4,470 Takoe pagmodpapmaleBTUHecKkUe npenapatbl, U KakMe K HUM MpeabsaBrsoTcs
TpeboBaHus.

5.4em oTnnyaetca pacnpegeneHne B OpraHu3Me pPagMOAaKTMBHBLIX W30TOMOB  OT
pacnpeaeneHns ctabusbHbIX.

6.MeToab! peructpaummn nanyyeHui.

7.YCTPOMCTBO pagnoamarHoCTYecKomn annapaTypbl.

8. [MprHLMMBI 1 BO3MOXHOCTY paanOHYKIMAHbIX MCCIES0BaHMMN.

9.Kakme TpeboBaHus nNpedbsaBRAOTCA K - paguodapmaleBTUYecKUM  npenapartam,
UCMonb3yeMbIM C AUarHOCTUYECKOM LENbIO.

TECTOBbIE 3AAAHUA
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1. EcTecTBeHHYI0 paAN0aKTUBHOCTb OTKPbIN
A.Kiopu M.

b. Bekkepernb A.

B. Pero K.

[". Kiopw 1.

2.0T y4ero 3aBUCHUT aKTMBHOCTb OMpPEAENIeHHOro KOonu4yecTBa PaAMoOaKTUBHOIO
BellecTBa?

A. OT 3Heprum nany4yaemblx 4acTuL, UM KBAHTOB

b. OT TemnepaTtypel cpedpl 44 B. OT ckopocTu pacnaga AaHHOMO pagnoakTMBHOMO
BellecTBa

[. OT nopsiaKOBOro HOMepa AaHHOro 3NeMeHTa

[. OT arperaTHOro COCTOSHWS PaANOaKTUBHOIO BELLECTBA.

3. Kak MOXHO U3MEHUTb CKOPOCTb PagMoaKTMBHOrO pacnapa?
A.TlyTem HarpeBaHns

b. [MyTem oxnaxaeHus CBEPXHU3KUX TeMnepaTyp

B. [NyTemM xummyeckoro Bo3aencTems

[". [yTeM NoBbILLEeHNS LaBneHNs

[1. HEBO3MOXHO M3MEHNTb

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

A. Cmectntcs B Tabnuue MeHaeneesa Ha [ABE KNETKW BNPaBo

B. ATOMHbI BEC He namenuTcsa 4 B. Cmectutcsa B Tabnuue MeHaeneesa Ha [4Be KNeTKu
BI1IEBO

[. Boigenut gga anektpoHa . M3nyuntca nosuTpoH

5. KakumMu m3MeHeHMsIMM aTOMHOro sigpa o6ycnoBneH OTpuuaTenbHbI GeTa-
pacnaa?

A. MpeBpalleHnem HelTpoHa B NPOTOH b. M3nyyeHnem ramma-ksaHTa

B. 3axBaToM S4pOM 3MEKTPOHA C BHYTPEHHEN opbuThl . YBenuyeHnem aToMHOM Beca

[1. YBenuyeHnem o6beMa aTOMHOrO siapa

6. KakoBbI COCTaBHbIe 4acTh eCTeCTBEHHOro paanaLuoHHOro hoHa?

A./A3nyyeHns npoMbILLIeHHbIX NpeanpuaTuin b. 3nyyeHne aToMHbIX 3MeKTpocTaHLmi

B.3nyyeHuns peHTreHoBCKUX kabnHeToB

[". 3nyyeHune ecteCTBEHHO pacnpefeneHHbIX PaanMoaKTUBHBIX BELLECTB 1 KOCMUYECKOe
n3nyyeHue

[. N3ny4eHus XumBbIX OpraHn3mMoB

7.Kak MOXXHO U3MEHUTb CKOPOCTb PaauOaKTUBHOro pacnaaa?
C. lytem HarpeBaHus

B. [NyTem xumnyeckoro BO34enCTBMUSA

B. HeBO3MOXHO M3MEHUTL



[. [yTem oxnaxaeHns
[. [yTeM noBbILLEeHNs faBneHNs

8.YT0 M3mepsAOT Npn NOMoLM paguomMeTpoB?

! A. AKTMBHOCTb paanoakTuBHbIX BellecTs b. o3y npoHukatoLLen paguawmm
B. QHEPIU0 3My4YaeMbIX YaCTUL, M KBAHTOB

[". CTeneHb NPOHMKatoLLEN CNOCOBHOCTM U3NYYeHN

[1. CKopoCTb ABMXEHNS YaCTUL, UM KBAHTOB B NPOCTPAHCTBE

9. KakoBo B3aMMOOTHOLIEHME Mexay MOCTOAHHOW pacnaga W nNepuoaoM
nonypacnapa?

A. [Mpu BorbLuel NOCTOSHHON pacnaaa nepuog nonypacnaga He U3MeHsieTcs

B. Mpwu 6onbLuen NOCTOSHHOM pacnaga nepuog nonypacnaga MeHbLLe

B. Mpu BorbLuel NOCTOSHHON pacnaaa nepuog nonypacnaga onbLue

[. MNepuog nonypacnaga W NOCTOSHHAA pacnafa XapakTepusylT pasfMyHble CTOPOHbI
SIBNEHNsI paanoaKTUBHOCTU

10. Yto0 Takoe usortonbI?

A. PasHOBMAHOCTM OHOIO M TOTO Xe 3NeMeHTa ¢ pa3fnyHbIM aTOMHbIM BECOM
b. Pa3HOBMAHOCTM XUMWUYECKUX 3NIEMEHTOB C pa3HbIM YXCI1OM MPOTOHOB

B. Pa3HOBMOHOCTW XUMUYECKUX INTEMEHTOB C pas3finyHbIM YHACIOM 3NEKTPOHOB
[. ONemeHThI ¢ pa3nnyHbIM YUCINOM 3NEKTPOHHbIX ypOBHeVI

a. ONEMEHTbI C pa3nnyHbIM NopAaKoBbIM HOMEPOM

OTBeTHI:
1 b
2 B
3 1
4 B
5 A
6 r
7 B
8- A
9- b
10- A



