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BBIHyCKaIOIJ_Ia}I Ka(bez[pa be3zonacHOCTH KXU3HEACATEILHOCTU

Tunosble 3aaHus 1151 KOHTPOJIBHOM PabOTHI:

1. VI3 HeKoTOporo pacTBopa € IMOMOILIBIO CENapaTropa HM3BJIEKAETCS PaJAUOHYKIWIHBIA MPOAYKT.
[Tpon3BOUTENBHOCTD CenapaTopa MOCTOSHHA U paBHA V aTOMOB B ceKyHAy. [IpomykT cobupaetcs
B OTJEIBHYIO0 €MKOCTh, KOTOpasi B HaYaJIbHBbIA MOMEHT mycTa. [locTosiHHas pacraga paauoHyKInUIa
paBHa A ¢ -1 . Onpenenuth MpeaebHO BO3MOXKHOE 3HAYEHHWE aKTUBHOCTH MPOAYKTa B €MKOCTH.
MeTtoauueckas mojacka3ka. 3a OECKOHEUHO Maiblii MHTepBasi BpemeHnu (dt) mpuparienue 4ducia
atoMoB pamuoHykiauaa (dNp) B €MKOCTH MOXXHO BBIPa3UTh KaK pa3HOCTh MEXKIY YHCIOM
OTCETMapUpPOBAaHHBIX 3a ATOT WHTEpBaid aroMoB (V*dt) m ymcioM pacmaBmIuxcst B eMKOcTH ( A
*Np*dt) 3a TOT K€ WHTEepBaJI. 3amUMCaHHOE HA JTOM OCHOBAHWHM BBIPAXKCHHE SBUTCS
g depeHnaIbHbIM ypaBHEHHUEM, KOTOPOE JIETKO pellaeTcs. Y CTpeMHUB BpeMs K OECKOHEUHOCTH,
HalJIeM OTBET Ha BOIMPOC 33J1a4u. 3aMETUM, YTO OTBET Ha IMOCTABJICHHBIN B 3aJaHUU BOIIPOC MOMKET
ObITh Haii/leH 1 00Jiee OPUTHHATIBHO — 3BPUCTUYECKH, ITyTEM JIOTHYECKOT0 YMO3AKIIOUEHHS.

2. TlpuMeHUTENBHO K PaJMOaKTHBHOMY pacrangy sjaep KoOallbTa. a) pacCuyuTaTh Maccy HUKEI,
o0pa30BaBIIETOCs B OJHOM T'paMMe KoOaabTa 3a OAHMH T'O/I.

3.a. B OeTOHHBIX KOHCTPYKIUSIX MPOHM3BOJICTBEHHOTO OOBeKTa coiepxkurcs 10 r paguoHykiInaa
pamusa-224 m 3TO KOJMYECTBO HE MeHserca. V3 mpouTeHus LEenodku pacnaja, NPUBEJICHHOW Ha
pucynke 2.3-0, ciemyer, 4YTO TEpUOJ TMoOdypacmaga paaus-224 MHOro OoJbIlIe Mepuoaa
nonypacrnaga pagona-220. CrnenoBaTenbHO, KOJIMYECTBO PaJIoHa B KOHCTPYKIMSIX 00BEKTa MOKHO
IIPUHATh HEU3MEHHBIM BO BpeMeHu. Mcnone3ys wnaero 3azanus NelO, ompenenuTs 0ObeMHYRO
KOHIEHTPALMIO paJioHa B I[IOMEIICHUSAX MPOU3BOACTBEHHOIO OOBEKTa, CYHTas, 4YTO OHHU
TepMETUYECKH W30JIMPOBAHBI OT BHEIIHEW Cpelbl W 4YTO BHYTPh HoMemieHuil mocrtymaer 50%
pazoHa, oOpasyrormierocs mpu pacmnaae paaus. O0beM nmoMemeHnid 00beKTa TPUHATH paBHBIM 200
M3 . OtBet: 2,5%¥1016 aToMOB B KyOHM4eCKOM METpE.

3.6.IIpunsiB 06beM BO3AyXa, HAXOMAAIIETOCS B JIbIXaTEIbHON CHUCTEME YeNIOBEKa, PaBHBIM OJHOMY
JUTPY, paccuuTaTh KOJIMYECTBO PaJMOAKTUBHBIX paclaZoB pajoHa B OpraHu3Me yesnoBeka 3a 10
4acoB NpeObIBaHMS €r0 B MOMEIIEHUU MPOU3BOJICTBEHHOTO OOBEKTa C COXpPAaHEHHEM CHUTyalluu
npeasiayiei sagaun. Otser: 1,1*10'° pacnanos.

4.2Heprusl, BeIACIsIEMas B OJJHOM aKTe paJuoaKTUBHOIO pacmnaja sjpa pagoHa-220 paBHa 6,4 MaB,
a pacrnajga sapa noioHus-216 — 6,9 MsB. Mcnonb3yst oTBETbI Ha BONPOCHI TPEX MNPEAbIIYLINX
3aJlaHull, OIpEeNeIUTh MOIIHOCTh SHEPruH, BBIIEISIEMONW B JbIXaTEIbHONW CHUCTEME YEJIOBEKa.
Cmpagka: 1 3B=1,6 *10-19 JIx. Otset: 0,00064 MxBT.

5.00patuMcs K cxeMe PaJMOaKTHMBHOTO pacliajia, MpUBeACHHOW Ha pucyHke 2.3-a, IlycTh macca
npemapara kobanpTa coctaBisier M mr. CuuTast ’TOT UCTOYHUK HOHU3UPYIONIUX YACTHUI] TOYCUHBIM
(morIIoIIeHre YacTUI] B HEM NMPEHEOpEeKUMO Mallo), a OKpY»XKalollee MPOCTPAaHCTBO — BaKyyMOM,
paccuuTaTh: a) OONIYIO IJIOTHOCTHh IMOTOKAa MOHU3HMPYIONIMX YAaCTHIl BCEX BUIOB HAa PACCTOSHUU
OJIHOTO METpa OT UCTOYHHKA; 0) MIIOTHOCTH IMOTOKA SHEPTUU (POTOHHOTO U3IYUCHUS Ha PACCTOSTHUU
OJTHOTO METpa OT MCTOYHHUKA; B) (prmoeHC (OTOHOB U (proeHC 3Hepruu (OTOHHOTO M3ITYUCHHUS B
TOUKe, y/IaJCHHOW OT UCTOYHUKA Ha OJUH MeTp 3a Bpemst 10 cyTok.



5. B Bo3ayxe Ha BBICOTE MPOKMBAHHs OONBIIMHCTBA JIIOJEH 3emiln 3a CYEeT MOHM3UpPYIOUIeH
KOMIIOHEHTbl BTOPHYHBIX YacTHIl KOCMHUYECKOTO H3Iy4eHHs] B CpeJHeM oOpa3yercs IBE Mapbl
noHoB B | cm3 B cexyHay. Onpenenurs MOIJIOMEHHYIO 03y B BO3IAYXE 3a OAUH IO/, HA OCHOBE
TOr0, YTO Ha MOHU3AIMIO OJIHOW MOJIEKYJIbl BO3IYIIHON Cpeabl 3aTpaunBaeTcs sHeprusa 33,85 3B.
CrpaBka: IIIOTHOCTH TIPU3EMHOI0 Bo3ayxa pasHa 1,29 kr/m3 , 1 5B = 1,610 JIxk.

6. [lornomenHas 1032 B TKaHW Teja 4YeJOBeKa MpU OOJYyUYEHUU MOTOKOM TEIIOBBIX HEUTPOHOB
coctaBuia 100 mxI'p. a) Kakoii mornomenHo# 103¢ (POTOHHOTO W3TYYEHHsI OHA COOTBETCTBYET IO
ouonoruueckomMy Aeiicteuio? 6) Kakoil morjomeHHoN 103¢ HEUTPOHHOTO M3ITyYEHUs MPH SYHEPTUU
HeiftponoB 0,1 M»B ona cooTBeTrcTByeT mo OuosnoruyeckoMmy neictsuio? HeoOxomumblie s
pelieHus JTaHHOM 3a/1auu CIIPABOYHBIC TAHHBIE MOXHO B3SITh M3 11.2.3 ydueOHOT0 mocooust « OCHOBBI
0€30MacCHOCTH KU3HEACATEITLHOCTI.

7. HecBenymuii 4esoBeK, CIy4alHO IOINAB HAa MOKUHYTYIO JIOJbMH TEPPUTOPHIO, 3arpsA3HEHHYIO
PaMOHYKIMIHBIMU MIPOAYKTAMH M COOJIa3HUBILINCH YBUJCHHBIM OOMJIBHBIM YPOXKaeM JUKHUX SITOI,
npou3Bel ux cOop u cam ynorpedmn 1 xr sroa. Beckope oH Obu1 TporH(GOPMUPOBAH 00 OMACHOCTH
u oOparuics B COOTBETCTBYIOIIYIO CIyXOy paJualliOHHOTO KOHTpojs. IIpoBeneHHbIH
paivallMOHHBIA aHaNMM3 Sroj TOKa3al, 4YTO Aroja COJAEPXKUT JBa pPaJWallMOHHO3HAYUMBIX
panuoHyknuia. Pacmaj spep OJHOTO M3 HHUX CONPOBOXKIACTCS MCIyCKaHMEM [3-yacTHULl HU
BBIJICJICHHEM SHepruu (B cpeaHeM Ha oauH pacnan) 0,01 M»aB, a BToporo — ¢ ucmyckanuem o -
YaCTUI U BbIAEICHHEM 3Heprun 5 M»bB. VienpHas akTUBHOCTH SITOJBI IO 3TUM KOMIIOHEHTaM
cocrawia 10° Bk/r u 2*10* Bk/r coorBeTcTBeHHO. CuMTast, YTO MEPHOJ BBHIBEACHHS MPOIAYKTOB
MUTaHUS U3 OpPraHMW3Ma COCTaBJISIeT OJHU CYTKU W BCs BblAeJsieMas SHEprusl MpoayKTOB pacraja
PaAMOHYKJIMJIOB Mepeaanach TKaHsIM OpraHOB NMUIIEBAapeHUs (YCIOBHO CUMTATh — JKEIYKY) MAcCOi
1 xr, paccuuTaThb HKBHUBAJCHTHYIO /03y, MOJYUYEHHYIO JKEJIYyAKOM YeJOBeKa B pe3yJbTaTe
ynotpebnenus siroasl. OTBeT: 28 M3B.

8. OObeMHas KOHIIEHTpalus paaoHa-222 B Bosayxe maxTel coctaBiser 104 bx/m3 . Ilaxtep
€KECYTOUYHO NpeOBIBaeT B IIAXTe MO 8 YacoB, YMCIO pabouyux aHEH B rogy coctasiser 240.
Onpenenuth SKBUBAJICHTHYIO /103y B TKaHSAX JIETKUX U COOTBETCTBYIONIYIO 3()()EKTHUBHYIO 1103y,
MoJIyyaeMble MIaXTEpOM 3a OJMH TOJ OT BHYTPEHHEro OOJyueHHs 3a CUeT pacraja pajaoHa, 6e3
ydeTa akKTMBHOCTH JOYEPHUX IPOIYKTOB pacrajga. DHEprus pacmnana pajaoHa-222 cocrasiseT 5,6
MbB, cuurtaTh, 4TO BCSI OHA MOTJIOIIAETCS TKaHAMH JIETKUX 0011eit Maccoit B 1 kr. O6beM Bo3yxa B
JIETKUX IPUHATH PaBHBIM OAHOMY JIUTpPY. Pe3ynbrar cpaBHUTH ¢ npeaenoM no3bl. Oteet: 1,2 M3B 1
0,144 M3B COOTBETCTBEHHO.

Tunosbie BONIPOCHI K 3a4ETy

1.5Ineproe opyxue. PU3NKO-TEXHUUECKHE OCHOBBI SIIEPHOTO OpYXHs. ATOM M aTOMHOE SApO.
Snepnas sHeprus. Peakuus nenenus. Peakuus cunresa. HeiirponHuslit 6oenpumnac.

2.Ilopaxatoiue GakTopsl AIEPHOTO OpYyKus. BUbl siepHOTO B3phIBA.

3.YnapHas BoJIHa, €€ XapaKTEpUCTHUKA.

4.CBeToBOE M3IIyYEHHE, €ro Xapakrepuctuka. [I[poHukaromnas paguanus, €€ XapakTepUuCTHKA.
5.PagnoakTrBHOE 3apakeHHE MECTHOCTH, €€ XapaKTEpUCTHKA.

6. DIIEKTPOMAarHUTHBIN UMITYJIbC.

7.XUMHUYECKOE OpYXKHe, Ha3HAuUCHHE, XapaKTePUCTUKA, TPUHIIUITBI IPUMEHEHUS, CIIOCOOBI 3aIUTHI.
8.buonornueckoe opyxkue, Ha3HAuUEHUE, XapaKTEPUCTHUKA, MPUHLUIB MPUMEHEHHsS, CIOCOOBI
3aIUTHI.

9.3axxuraTenbHOE OpYXKUE, Ha3HAUEHHUE, XapaKTEepPUCTUKA, MPHUHIMIIBI HPUMEHEHUs, CIOCOObI
3aIUTHI.

10.HoBeie BHABI OpyxkHus MaccoBOro mnopaxenud. llopaxkaroiiee AEHCTBHE BO3MOXKHBIX HOBBIX
BugoB OMB.

11. JlygeBoe opyxue. PammodacTtoTHOe opyxkue, WH(GPA3BYKOBOE OPYXKHE, PaAHOIOTHUUECKOE
opyxue. I'eodpusnueckoe opyxKue.

12.icTOYHNKN XUMHUYECKOTO 3apakeHusi. ABapuiiHO-XuMu4eckue onacHsle Bemiectsa (AXOB).



13.MicTOYHMKN XMMHYECKOTO 3apaKEHUS M MX XapaKTEPUCTUKH. BO3neiCTBHE HA OKPYIKAIOLIYIO
cpeny. OCHOBHbBIE ONTACHOCTH XMMHYECKHUX MPOU3BOCTB.

14. TokcuuHOCTP ~ BEUIECTB U MPEIyNpekJeHue  Mpo(ecCHOHATBHOIO  OTpPaBJICHUS.
Ob6e33apakvBaHNe PTYTH U UX COCAMHEHUH.

15.00mas xapakTepucTuka XuMHueckd omacHbIX 00bekToB (XOO). Ilonstue 006 aBapusax c
BbIOpocoM AXOB.

16.Knaccudpukanus xumudeckux apapuil. OOmast xapakrepuka XOO. YcnoBus U crnocoObl
XpaHeHus U TpaHcnnopTupoBku AXOB.

17 .KpaTkue cBeieHHus 0 METEOPOJIOTHH. | TTaBHBIE 37IEMEHTHI OTOIbI.

18.CreneHn BEPTUKAIBbHOM YCTOMYMBOCTH BO3AYXa.

19.Biusinne meteoycnouii Ha noeenenue OB, AXOB, PB, bC.

20.CpenctBa, 3a/1a4d, OpraHU3AIHS METEOPOJIOTHIECKOTO HAOIOICHMS.

21.CpenctBa KOJJIEKTUBHOM 3aIIMTHI.

22.Haznauenue, TTX, yctpoiictBo @PBK-100/50, ®BK- 50/25.

23.CpencrBa MHAMBUIYATBHOM 3alIUTHI OPraHOB AbIXaHUs (PUIBTPYIOLIETO TUHA.

24.CpencTBa 3alIMThl OPTaHOB ABIXaHUS N30JUPYIOIIETO TEUCTBUS.

25.CpencrBa MHAWBUIYATBHOM 3aIIUTHI KOXKH (PUIBTPYIOLIETO U U30JIUPYIOIIETro THIIA.
26.Kmaccudukamus npudopos paguanmonHoi passeaku (PP) u nosumerpudeckoro kouTposs (JIK).
27 IlpuHuMn OeicTBUS U OCHOBHBIE XapakTepucTuku npubdopos PP u JIK, moaroroska k pabore,
poBepKka paboTOCIOCOOHOCTH.

28.I1pubopsl xumuueckot pazpenku (XP), X npuHIKT AEHCTBHS U OCHOBHBIE XapaKTEPUCTHKH.
29.IToaroroBka mpudopoB XP k pabote, ompeneneHue B atMocdepe OTPaBISIONIMX BEIIECTB H
aBapUMHBIX XMMUYECKH OMACHBIX BEILIECTB.

30.CyurHoCTh ¥ CIOCOOBI YaCTUYHOW U TIOJTHOM criennanbHoi oOpabotku. [Tonstue o JJ1/1.
31.MnnuBunyansHelie npotuBoxuMmuueckue nakersl UITI-8-11.

32.BemecTBa, pacTBOPHI M TEXHUYECKUE CPENICTBA, MPUMEHSIEMbIC JUTsl CTICIIHAIBHON 00pabOTKH.
33.[eiictBus popmupoBanuit I'O npu nposeneHnn 00e33apakuBaHMs.

34.CanutapHast 00pab0TKa TUIHOTO cOCTaBa (POPMUPOBAHUHN U HACEIICHHUS.

35.Mepb1 Ge3onacHocTH. KOMIUIEKT 1€3aKTHUBAIMM, JAera3allid M Je3UH(EKIMH BOOPYXKECHUS H
texuuku JJKB-1.

36.ABTopaznuBHas ctanuus APC-14; 15.

37. TeXxHu4eCcKue CpeICTBa CIeIHAIBbHON 00pa0OTKH BEIIEBOTO UMYIIIECTBA.
38.ABTonerazanuonHas ctanuys AI'B-3Y. byunnpHas ycranoBka bY-4M66.

39.0kcTpakumonHas nosieBas apromoOminbHast cranius (O11AC).

40.TexHuuyeckne cpelcTBa caHUTapHOU 00paboTku mojeil. KomOunupoBaHHas ne3uH(EKIIMOHHO-
nymieBast ycranoBka (/IJ1A-66).

41.CyurHocTsb, MOPSAA0K U METOIMKA IIPOTHO3UPOBAHUS U OLICHKa 0OCTaHOBKH.

42 VcxonHble JaHHbIE JUJIsl MPOTHO3UPOBAHUS U OLIEHKH 00CTaHOBKHU.

43.01eHKa XUMHYECKOH, DPaJUAallMOHHOM OOCTAHOBKHM, a TakXe OOCTAaHOBKM IpH aBapuu Ha
XUMHUYECKHU (paaualiioOHHO) OITaCHOM OOBEKTE.

44 BpIBNCHHUE U OLICHKA: HHKEHEPHOH, MOKapHOH U METUIIMHCKON 0OCTaHOBKH.

TunoBele 3a1a4u K 3a4eTy

1. AKTHBHOCTH OJIHOTO TrpaMMa paauoHykiuga Ra 226 mnpuHsTa 3a BHECHUCTEMHYIO €IMHUILY
akTUBHOCTU (Kiopu), oHa pasHa 3,7*10' Bk. Ompemenurth IEpUOA MONypaclaga yKa3aHHOIO
PaZMOHYKIIN/A, MCIONB3ys OAHY W3 JBYX CHPABOYHBIX BEIWYMH: 4mcio Asoraapo (6,02*10%
(r*momp)" ) mim Maccy aToMHO# equHuIBI Macehl (1,66%107T).

2. Ucnonb3ys ¢opmyny 3akoHa paJdOAKTHUBHOTO pacmajaa, MoKa3aTb, YTO 3a BPEMsl, paBHOE
MepHoy Molypacnaaa paAuoHyKIIUIa, aKTHBHOCTh €T0 Mperapara yMEeHbBIIUTCS B IBa pa3a.
3.Hcnionb3ys popMyiTy 3aKOHA PaTuOaKTUBHOTO pacmajaa, 10Ka3aTh, 9to T1/2 =1n2/ A .

4. 3a CyTKM aKTHUBHOCTb PaJAMOHYKJIMIHOTO TMpemnapara ymeHbliwiach B N pa3. OmnpenenuTsb
NepUoJ Motypacnajga paJuoHyKIUaA.



5.3a 10 cyTok (t) HENPEepPHIBHOTO SKCIIEPUMEHTA C PAJAMOHYKJIHMIHBIM IpenapaToM B HEM ObLIO
sapeructpupoBano N*10' pacmamos. AkTtuBHOCTH mnpemapara (A) B MOMEHT OKOHYAHHS
skcriepuMmenta coctapuia 10" Bk. OnpenenuTh MOCTOSHHYIO PaJMOAaKTHBHOTO pacraja. PerieHue
JIOBECTH JI0 TIOJYYECHHUsI yPAaBHEHHUS C €TUHCTBEHHON TIEPEMEHHON — HCKOMOM BEJIMYMHOM - A .
Otser. 3naguenue A onpenenurcs u3 ypasHenus: N*10'° = Ae-A t (1-e - A t)/A .

6. PanqnoakTUBHBIN Npenapar COCTOUT U3 CMECH JIBYX PAJIMOHYKIUAOB C IEPUOJAMHU MOIypacaia
T1 u T2. Vx HavanpHasg akTUBHOCTh cocTaBisieT Al u A2 coorBercTBeHHO. a) Omnpenenutsb
aKTUBHOCTb TpernapaTa ciycts BpeMs T mocie HadaabHOTO U3MEpeHHus: akTuBHOCTH. 0) [Ipu xakom
YCIIOBUU BO3MOJKHO JIOCTH)KEHUE PAaBEHCTBA AKTUBHOCTH PAJAMOHYKIHMIOB JIBYXKOMIIOHEHTHON
cmecu?
Otser. a) A12 -t/T 1 + A2 2 -t/T 2, 6) In(A1/A2)* (T 2 —T1) -1 > 0. 7. HayanbHass akTUBHOCTh
panuoaktuBHOoro mnpemnapata paBHa 1010 Bbk. Yepes 10 cyrok ona cHu3miace no 109 bk.
OnpenenuTh KOJUYECTBO PaACMaJOB, KOTOPOE MNPOU3OHAET B Mpenapare Ha MNpPOTSHKEHUU 3-eil
J€KaJbl, OTCYMUTHIBAEMON OT YKa3aHHOI'O Ha4aJbHOTO MOMEHTA.
7. Pemmths 3amady Ne7 mpu yCJIOBUHM: BMECTO MepHojia 3-€il JeKaJbl B3SITh NEPUOM, JEHKAIIUN
Mexay mMomeHTaMu N+20 cytok u N+30 cyTok. 3a Hayajo OTCYETa BPEMEHHU IPHUHSATH TOT K€
MOMEHT, YTO U B MPEAbIAYIICH 3a/1a4e.

8. Kakas nond paaMoakTHBHOIO IIpenapara pacmaaercs 3a Bpems, paBHoe N mepuonaam
noxypacnaga?



