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Pa6oyas nporpaMma AUCUUIJIMHBI pa3paboTaHa B cooTBeTcTBUU ¢ PI'OC BO nss peanusye-
MBbIX OCHOBHBIX NpodeccoHaIbHBIX 00pa30BaTeIbHbIX IPOTrPaMM BBICILIETO 06pa30BaHUS 110
HamnpaBJyieHU0 noArotoBku / cneuuanbHocTu 04.03.01 «Xumus» (mporpamMmma 6akajiaBpua-

Ta), yTBepKJAeHHOro nprukazoM MuHo6pHayku oT 17 utosst 2017 r. Ne671.

['op (rozwl) npueMa Ha o6y4yeHue 2021/2022



1. MecTo gucuunInHbl (MoAyJisi) B cTpykType OOIl: aucyunauHel (MoAy/iu), 4acTb, popMUpyeMasi y4yaCTHUKaMU 06pa30BaTe/IbHbIX OTHOLLEe-

HUH

2. [lnaHupyeMble pe3y/ibTaThl 00y4YeHUs 10 JUCHUIIIIMHE (MOAYJII0), COOTHECEHHBIE C IJIaHUPYEMBIMU pe3yJibTaTaMH OCBOEHUsI 06pa3oBaTeJib-
HOM nporpaMMbl (KOMIEeTeHUSMHU BbINYCKHUKOB)

KoMneTreHuusa

WHANMKaTOPbI JOCTUKEHUS

Il1aHupyeMble pe3y ibTaThl 0GYYEHU N0 A CIUII-
JuHe (MoAyJI10)

YK-8.b CnocobeH co3ZjaBaTh U MOAJEPKUBATh
B NOBCEJJHEBHOM XU3HU U B MpodeccuoHa/b-
HOM JesTeJbHOCTU 6Ge30MacHble YCJIOBUS KU3-
HeJlesITeJIbHOCTU JJisi COXpaHeHHUsl MPUPOAHOU
cpenbl, obecriedyeHHUs1 YCTOWYMBOTO Pa3BUTHUSA
0061IeCTBa, B TOM YUCJIe TIPU yIpO3€ U BO3HUK-
HOBEHHUM 4Ype3BblYalHbIX CUTYAl[Uil U BOEHHBIX
KOHQJIMKTOB

YK-8.b.1 UpeHTHduuuMpyeT omnac-
Hble U BpeJiHble GAKTOPbl B paMKax
OCYIL|eCTBJISIEMOH 1eITeIbHOCTH

3HaTh OCHOBHble TEPMHUHBI, NMOHATHUSA U 3aKOHbI pa-
JIUOXUMU U

YMeThb HCI0JIb30BaTh PajiMOXUMHUYECKHE MeTO[bl B
JIpyrux 06J1acTSAX HAyKH

YMeTb: BblieUTh U CHOpMYJIMPOBATH OCHOBHYIO CO-
CTaBJSAOILYI0 MpodecCHOHATbHONU Mpob6JeMbl B 00-
JIACTH PAJIMOXUMUH U IKOJIOTUH

OIIK-2.Bb Cocob6eH NpoBOAUTH C COOJIIOJeHUEM
HOPM TeXHUKH 6e30MacHOCTH XUMUYEeCKUH
3KCIIEpUMEHT, BKJOYasd CUHTE3, aHa/Iu3, U3y-
YyeHHUe CTPYKTYpPbl U CBOUCTB BelIECTB U MaTe-
pUaJioB, UCCIeJOBaHUE MPOIECCOB C UX YYaCTHU-
eM

OIIK-2.B.1. PaboTaeT c XUMHUYECKU-
MH BellleCTBaMH C COGJII0JJeHHEM
HOPM TeXHUKH 6€30MaCHOCTH

BilaaeTh TexXHUWKOW HU3MepeHUs pas3/IMYHbIX TUIIOB
pPaZiMOaKTUBHOTO U3JIyYeHUs

HUMeTh ONBIT B M3MepPEeHUU Pa3JIMYHbIX TUIIOB paJuo-
aKTUBHOI'O0 M3JIyYeHHs, NPUTOTOBJEHHH O0Opa3L 0B
JJIl U3MepeHus paJUOaKTUBHOCTH, J03UMeTpHuye-
CKOM KOHTpOJIE

3. 06beM AMCUMIIIMHBI (MOAYJSA) cOCTaB/seT 3 3a4eTHbIX eAMHUIIbI, Bcero 108 yacoB, U3 KOTOPBIX 76 4acoB COCTaBJIseT KOHTAaKTHas paboTa
CTyZeHTa C npenojanartesieM (36 4acoB - 3aHATUSA JIEKLLIMOHHOTO TUMA, 36 YacoB - 3aHATHUS NMPAKTUYECKOr0 TUMA, 2 Yyaca — IPyNInoBble KOH-
CyJIbTalluY, 2 Yaca - MepONpUSATUS IPOMENKYTOUHOU aTTecTaluu), 32 yaca cocTaBJ/isieT CaMOCTOsITe/IbHAsA paboTa y4allerocs.

4. BxogHble Tpe6oBaHUs /1J1s1 0OCBOEHUS JUCLUIIMHBI (MOAYJISA), IpeBapUTe/IbHbIE YCIOBUS.

151 Toro 4To6bl GOpMUPOBAHME YKA3aHHBIX KOMIIETEHIMH ObIJI0 BO3MOXKHO, 00YYaIOIIUICA 10KEH
3HATh: OCHOBBI XMMUH 3JIEMEHTOB, OCHOBbI MaTeMaTHY€eCKOT0 aHaJIN3a
yMeTb: aHa/IM3UPOBATh MaTepHasl XUMHUYECKOT0 COJlepP>KaHus




5. CozepkaHue AUCHUIIMHBI (MOAYJIsA), CTPYKTYPUPOBAHHOE 110 TEMaM.

HauMeHoBaHHe U KpaTkoe cojgep- | Bcero B ToM uucie
»KaHMe pa3/ejioB M TeM AUcLuN- | (4acskl)
JIUHBI (MoAy. i), opMa MpoOMexKy- KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAelCTBUH C npeno- | CamocTosATe /IbHaA padbo-
TOYHOM aTrecTauMy 1o JAWCIHII- AaBaTeJIeM), 4acChbl Ta OﬁyqalOH.IEFOCﬂ, 4achbl
JIMHEe (MOAYJ"O) U3 HUX U3 HUX
o o & g Y4ebuble 3a- | Bcero X S Bcero
S S E & o HSATHSA, Ha- E =
T S E E, ° npaBJIeHHbIe = )
] —
§. oy o o) Ha TMpoBeje- § %
= = = g T = Q.
o s 2 2 HUEe TeKylle- o
5]
s S o S ~ |ro KoHTposd = &
2 = > 5 = =
= = K 0 = ycreBaeMo- = S
= = E = Z 5 =5 B,
=l Eox & S CTH, TIIpoMe- 3 T =
=2 z S S s = 2 - E SIS
o B 5 S 25 T 5 | XKYTOYHOH 7 3 o 5
N n — = ~ O aTTeCcTaluu Mm m = m
[loHATUE paiMOaKTUBHOCTHU 22 6 12 18 4
03UMETPHS HOHU3UPYIOLUX U3JTY-
/osumerp pyrom y 18 6 8 14 4
YeHUU
N3oTonHbIA 06MeH 18 6 8 14 4
[IpuMeHeHUe paiu0aKTUBHBIX U30-
p pan 16 4 8 12 4
TOTOB
PainoakTUBHOCTB OKpyKarolien
cpe/ibl
AepHO-TONJIMBHBIN IIUKJ U 00pa- 10 6 6 4
1leHUe C palJMOaKTUBHBIMU O0TX0/a-




MH

OCHOBBI 1ilepHON MeJULUHBI 6 4 4 2

[IpoMexxyTO4Hada aTTecTanusd
3a4yem

10 2 2 4 6

HToro 108 |36 36 2 2 76 32

Ne JIP HauMeHOBaHUe NMpaKTH4YeCKHUX (J1aG0paTOPHBIX) paboT Kos1-Bo yacoB

M3MepeHue paJMOAKTUBHOCTH C MOMOLLbIO cueTYUKOB ['elirepa-MmwJiiepa 2

OnpefesieHre aGCOJMIOTHON PaZiJMOAaKTUBHOCTH MeT0/10M GHUKCHPOBAHHOI'O TEJIECHOTO yIJIa

1
2
3 OnpepesieHue coiepKaHUs KaJUsl B COJISIX U IPUPOAHBIX 00'beKTaX 110 ero paJIM0aKTUBHOCTHU
4

N NN

UpenTudukanus pasuoHyK/IU0B METOOM raMMa-ClIeKTPOMETPUHU

Onpepenenve 3¢ PeKTUBHOCTU PETUCTPALUU TPUTHS U yIyaepoja-14 no cnekTpaM, MoJyyeHHbIM C
MOMOIIBIO )KUJIKOCTHOTO CIIUHTUJISIIITMOHHOTO CIIEKTPOMETPaA

Jlo3uMeTpus HOHU3UPYIOLLEro U3J1y4eHUs

Paguoxpomarorpadus

5
6
7 OnpepesieHye 3arpA3HEHHOCTU IOBEPXHOCTU paJMOAKTUBHBIMU U3JlydyaTeJIMHU
8
9

Onpegenenve koapdunuuenTta Audpdy3nu HOHOB B pacTBOpE

B D

10 M30TonHble reHepaTophl
11 W3ydeHune afcopOLMM HA IOBEPXHOCTHU TBEPAbIX TeJl MeTOAO0M PaZJMO0aKTUBHbBIX HHAUKATOPOB

6. 06pa3oBaTe/ibHbl€ TEXHOJIOTUU:
-MCII0JIb30BaHUE CPEJICTB AUCTAHIIMOHHOTO COMMPOBOXK/IEHUS y4eOHOT0 MPOLeCCa;
-npenojaBaHue AUCLUIIMH B popMe aBTOPCKUX KypCOB O IporpaMMaM, COCTaBJEHHbIM Ha OCHOBE Pe3yJbTaTOB MCCJIeJOBaHUN Hayy-
HbIX WKoJ MI'Y.

7. Y4e6HO-MeTOAMYEeCKHe MaTepHasibl AJIs1 CAMOCTOATEJIbHOM pa6oThl 0 JUCHUILIMHE (MOAYJII0).
[IpoBepka yCBOEHHOT 0 MOKeT IPOU3BOAUTHLCA B BUZle coOeceJ0BaHMS HAa CEMUHAape, MMCbMEHHON KOHTPOJIbHOW paboThl, B BUZE TeCTa U JIp.
[Ipy 3TOM NpoMeKyTOUYHbIe IPOBEPKH YCIIEBAEMOCTU HE peKOMEH/AYeTCsl IPOBOAUTD UCK/IOYUTENbHO B GOpMe TeCTUpPOBaHUA. TecThl, IpoBe-
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pAwmuye, Kak ipaBuJjio, JIMIIb HOBerHOCTHbIP’I YPOBE€Hb YCBO€HHUA MaTepHUaJia, cJeAyeT AOIIOJIHATb CAMOCTOATEJIbHBIMHU TBOPYE€CKHUMH pa60Ta-
MH, KOTOpPbI€ MOTYT ,E[I/ICID(l)epeHU,I/IPOBaTbCH 110 CTeNeHH CJA0XKHOCTU. Hrke NpuBeAEHbI IpUMEPDLI pA3JIMYHbIX TUIIOB BaﬂaHI/Iﬁ AJId CAMOKOHTPO-
Jid.

1. TeopeTuyeckre BONpPOCHI

OCHOBHOM 3aKOH pPaZiJMOAKTUBHOIO pacnaja.

PagroakThBHBIE paBHOBECHS.

Perucrpanus HOHU3UPYIOILUX U3JIyUYEeHU.

fAnepHble peakyu.

OcHOBHbBIE NOHATHUSA LO3UMETPHUM.

PacyeT 103 OT UCTOYHUKOB 6eTa- U raMMa-HU3J1y4eHus

OcHOBBI HOpMUPOBaHUSA PAAHUALMOHHOTO BO3/JeMCTBUA HA YeJI0BeKa U 00'beKThI OKPYKaloIlel cpefibl
N30TONHBIA 06MeEH

9. I[lpuMeHeHHe PaJUOHYKJIU/IOB B aHAJIUTUYECKOU XUMUU

10. [IpuMeHeHHe paIMOAKTUBHBIX UHUKAaTOPOB B HEOPraHUYeCKOW U pU3NYeCKON XUMUHU

11. [IpuMeHeHHe paJMOAKTUBHBIX UHAUKATOPOB B OpraHUYeCKOW XUMHUH, OUOXUMUU U MeJJULIMHE
12. AnepHas sHepreTHKa, AAePHbIA TOMJIMBHbBIN UK

13. EcTecTBeHHbIe paJIMOHYKINU/bI B OKpYyXKalollel cpeje

14. TexHOTe€HHbIEe PaIUOHYKJIM/bI B OKPYKalOLLeN cpesie

15. PafoaKTUBHBIE OTXO/Ibl, UX NlepepaboTKa, XpaHEHHe U 3aXOPOHEeHHe

16. Murpauusa pajuoHyKJU/OB B IPUPO/Je

PN W

8. PecypcHoe obecnieueHue:
e [lepeueHb OCHOBHOM U BCLIOMOTraTeJbHOW yUeOHOU JTUTEPATYPhl KO BCEMY KypCy

Co Bcex koMnboTepoB MI'Y opraHu3oBaH AOCTYN K MOJHBIM TEKCTAM Hay4YHbIX )KYPHAJIOB U KHUT Ha PYCCKOM U MHOCTPaHHbIX si3bIKax. /Jlo-
CTyN OTKpBIT 1o IP-afpecam, JIoruH U napoJib He TpebyroTcs: http: //nbmgu.ru/

OcHoOBHas JiuTEpaTypa.

B.B.JlykbsinoB, C.C.bepaoHocos, N.0.boraTteipes, K.b.3a6openko, b.3.Moda. PasjroakTBHbBIE HHAUKATOPHI B XUMUU. OCHOBBI MeToza. M.:
Briciag mkoJia, 1985, 287 c.

B.B.J/lykbsinos, C.C.bepaoHocos, N.0.boraTteipes, K.b.3a6openko, b.3.Moda. PafrnoakTBHBIe UHAUKATOPbI B XMMUU. [IpoBeileHUe sKCTIepH-
MeHTa U 06paboTka pe3ysbTaToB. M.: Beicmias mkoJia, 1977, 280 c.

P.A. Anues, C.H. KanmbikoB PaguoaktuBHocTb. M.: Jlanb. 2013, 304 c.
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G. Choppin, J. Rydberg, J.-0. Liljenzin. Radiochemistry and Nuclear Chemistry. Third Edition, Butterworth-Heinemann, 2002, 709c.

[.Yonnus, . Pugbepr. AgepHas xumus. OCHOBbI TEOPUU U IpUMeHeHHUs. M.: JHeproatoMmusaat, 1984, 304 c.

M.U. Adanacos, A.A. Abpamos, C.C. BeppoHocoB. OCHOBbI paIMOXMMUH U paZiuosKoioruu. CoopHuUK 3aga4. M.: Tunorpadpua MI'Y, 2012, 116 c.
[IpakTuKyM «OCHOBBI PAJJMOXUMHUHU U paguoskoaoruu». [lox pea. M.U. Apanacora. M.: Tunorpadus MI'Y. 2012.

W.Xana, k. HaBpaTtui. PajuoakTHBHOCTb, MOHU3UPYIOLIee U3JIyYeHUe U si/iepHas aHepreTuka. [lep. c anra./nop pes. b.®. Msacoenosa, C.H.
KanmbikoBa. M.: JIKY, 2013. 432 c.

Jlono/iHUTe/IbHAS JIUTEpaTypa.

J.Lehto, Principles of radiochemistry. 2000, 200 c.

10.B. KyapsimoB. PaguanponHas 6uodusnka (MOHU3UpYyolue u3aydeHus). M.: dusmataut. 2004, 442 c.

B.K. Biiacos, B.Il. OByapenko, H.A. KapnioB. OcHOBBI paiualluOHHOM 6e30onacHOCTHU. M.: XuMnueckuid pakyabteT MI'Y, 2009

10.A. CanoxxHukoB, P.A. Anues, C.H. KasimbikoB. PagroakTHBHOCTb OKpy»Katoien cpesbl. M.: BUHOM. JlabopaTopus 3nanui. 2006, 286 c.

HHTepHeT-pecypchl

http://nucleardata.nuclear.lu.se/database/nudat/
http://cdfe.sinp.msu.ru/exfor/index.php

http://www.nndc.bnl.gov/nudat2 /setToolTips.jsp?toolTips=on

Ctpanuna kadepbl paJHOXMMHU Ha caliTe XUMUYecKoro ¢akybteta MI'Y

MaTepl/laJIbHO-TeXHPI‘-IECKOE obGecrieyeHUe:

304 JlabopaTopHOe NMoMellleHHe, OCHALeHHOE CIelMaJbHON XUMHUUYECKH CTOMKOU J1TabopaTOpPHOU Mebesibio U NOCYA0H, pacCYMTaHHOE Ha 25
pabouux MecT; BoITsKkHBIE IKadbl - 2 WT.; CnenMoiika - 1 wT.; MydenbHas neus - 1 wiT.; CnenuanbHbli 60KC - 1 IT.; lo3uMeTp-pajuoMeTp -
1wt

305 JlabopaTopHOe MoMelleHHe, OCHALEHHOE CleliualbHOW XMMHUYECKU CTOMKOM JIabopaTOPHOUM Mebesblo U XMMUYECKOW MOCY/I0H, paccuu-
TaHHOe Ha 25 pa6oyux MecT; BoITsokHbIe KAkl - 2 mIT.; CienMoika - 1 mT.; Jlo3auMeTp-paguomeTp - 1 T

307 JlabopaTopHOE MOMeIlEHHE, OCHAIlEHHOE CllelMaJIbHOM XUMHUYECKHU CTOMKOM JIabopaTOPHOM Mebesiblo U XUMUYECKON MOCYA0H, pacCuu-
TaHHOe Ha 25 pa6oyux MecT; BbITsokHOM mKad - 1 T

312 JlabopaTopHOe MoMellleHHWe, OCHAILlEHHOE ClelMaJbHON XUMHUYECKH CTOMKOM JJabopaTOPHOU Mebesiblo, pacCiMTaHHOe Ha 16 paboyux
MecT; CueTuukHu ['elirepa-MroJiniepa c nepecdyeTHbiMU npu6opamu I1I1-16 - 8 wT.; YcranoBka «Bosinaw, [ICT-100, BCB-2 - 1 T

314 JlabopaTopHOe MoMellleHHWe, OCHAILlEHHOE ClelMaJbHOM XUMUYECKH CTOMKOM J1abopaTOPHOU Mebesiblo, pacCiMTaHHOe Ha 16 paboyux
MecT; CueTunkHu ['elirepa-MroJiniepa c nepecdyeTHbIMU npu6opamu III1-16 - 7 wt.; YcranoBka «Bosinay, [ICT-100, BCB-2 - 1 T

315 JlabopaTopHoe nmoMellleHHWe, OCHAILlEHHOE ClelMaJbHONM XUMUYECKH CTOMKOM JJabopaTOPHOU Mebesiblo, pacCiMTaHHOe Ha 25 paboyux
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MecCT, FaMMa-CUUHTHJIIALMOHHAsA ycTaHOBKa AtomSpectra 2 - 6 1IT., C KOMIBIOTEPHBIM ynpaBjeHueM; [aMMa-CHUHTUJLIALMOHHAA YCTaHOBKA
AtomSpectra 1 - 1 wT. ¢ KOMObIOTEPHBIM ynpaByieHueM; KomnbioTepsl Dell ¢ MOHUTOpaMu A/ raMMa-cieKTpoOMeTpoB - 9 wt.; JaTuuk
CUMHTUIAALMOHHBIN YC/-1 - 4 wt.; Paguomerp YUM-1M - 4 wt.; PaguomeTp ¢ TopueBbIM cyeTYnKoM ['eirepa-Mrosiiepa - 4 wit.; B0k BbI-
npamutessa bB-2 - 3 wt.; JloMuku cBUHLOBbIE - 17 WIT.; JlIoMUK CBUHLLOBBINK OT YC/I - 2 - 1 mT.

316 JlabopaTopHOe MOMellleHHe, OCHAllleHHOe CIeldaJlbHON XMMHUYECKU CTOMKOM JIabopaTOPHON Mebesiblo, pacCiuTaHHOe Ha 16 pabouux
MmecT, Anbda-6eta paguometp YMP-2000 - 4 wt.; bsiok nutanus BB - 2-2 - 6 wiT.; YcraHoBka «beTa» - 8 wiT.; biiok nutanusa bB - 22 - 5 wiT,;
JlOMUK CBUHIIOBBIM - 1 IIT, 3KpaH, BO3MOXXHOCTb MNOJKJIOYEHUS HOYTOYKa U MyJIbTUMeJUHHOT0 060pyAoBaHusd. Cnucok [10 Ha HOyTOyKax:
Microsoft Windows 10, Microsoft Office 2016, Google Chrome, Mozilla Firefox, Adobe Reader DC, VLC Media Player

9. fI3bIK IpenoJaBaHus — pyCCKUU

10. [IpenogaBaTtenu: KaambikoB CTenaHn HukosiaeBuy, 4i.-kopp. PAH, a.x.H., npod., MpakTHYecKHe 3aHATHUS BeIyT HAay4YHO-IeJaroruyeckue co-
TPYAHUKU KadeApbl paJUOXUMUHU

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AMMbIe /ISl OLLeHKH pe3y/IbTaTOB 00y4YeHus

06pasibl OLeHOYHbIX CPEJICTB /ISl TEKYILET0 KOHTPOJISI YyCBOEHUSI MaTepUasia U MPOMEKYTOYHOM aTTeCcTalMy - 3a4eT. Ha 3aueTee npoBepsieTcs
JOCTHKEHU e IPOMeKYTOYHbIX 3Y B, mepedyrc/ieHHbIX B 11.2.

OneHoYHbIe CPeACTBa A/ TeKyLero KOHTPOoJIA yCleBaeMOCTH U NIPOMEKYTOYHOM aTTeCcTalMu
Bonpocel K 1a60paTOPHbIM paboTamM
Pasgen 1

1. Ckosibko anbda- ¥ 6eTa-4yacTul, obpasyeTcs pu nepexoze 238U — 206pPp ?

2. BbluncinTe MakCUMaJ/IbHYIO 9HEPTHI0 YaCTUL, UCIIyCKaeMbIX IIPU pacnajie CBO60JHOro HeUTpoHa. Macchl NoKos HeUTpoHa U npotusa 1H
paBHbI 1,008664967 1 1,007825036 a.e.M., COOTBETCTBEHHO. JHEPTETUYECKUH 3KBUBaJIEHT 1 a.e.M. NpUHATH paBHbIM 931501 k3B.
Kakas f1o/151 6eTa- U raMMa-u3Jy4yeHus MpoiJieT Yyepes MOrJI0OTUTENN TOIIMHOMN B 2 CJ1051 TOJIOBUHHOTO 0CaabJieHUs?

4. HmMeeTcq Lenovyka paiJMOaKTUBHBIX IpeBpalLleHUH
A — B - C(cmab)
A: N1, T1/2(1); B: N2, T1/2(2). T1/2(1) >> T1/2(2)
[Tpu t=0 yucsno aaep MaTepuHckoro Hykauaa N1, JodyepHero Hykauaa Nz,o = 0. YeMy paBHo uucio sgep N1 u Nzyepes t=10 T1/2(2) ?
5. ToJsmuHa aKTUBHOIO CJIOSI UCTOYHHKA U3JIyYEHHUSs, CoJleprKaliero paJuoHykaug 45Ca, coctapiseT 21 Mr/cM2. AKTUBHOCTbh UCTOYHUKA
paBHa 200 kBk. PaccuuTaiiTe CKOPOCTb CYeTa, KOTOPYIO 3apUKCUPYET cueTYHK ['elirepa-MroJiiepa, ecyiu paspeliampllee BpeMsi CHeTYNKA
4*10-* c, reoMeTpHudeckuid kKoadpduuneHT 4 %, a TOJNLMHA OKHA CYeTYMKA 5 MI'/CM?%, pacCTOsIHUE OT OKHA CYeTYHUKa /10 UCTOYHHUKA 2 CM.
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6. HcTOYHUK U3JIydyeHUs, COAepKallluil paiMOHYKIU/ 32P, u3MepsAI0T ¢ noMolibio cueTyuKa ['elirepa-MroJsiepa co cTeHKaMu TOJIILMHOMN 60
Mr/cm? u pa3peniawinyum BpemeHeM 3*10-4 c. TosiMHa akTUBHOTO €105 UCTOYHHKA 80 Mr/cM?2, reoMeTpudeckuil kKoapdpunueHT 5 %,
paccTosiHUe OT UCTOYHUKA |0 cyeTyuKa 2,5 cM. CkopocThb cueTa (BMecTe ¢ poHoM) cocTtaBuia 800 umn/c, dou 0,6 umn/c. Onpegenurte
aKTHUBHOCTb PaZJHOHYKJIN/A B UCTOYHUKE.

7. B npupojHO# cMecu U30TONOB pyouausa cofepxkutcsa 27,85% goaroxusyuiero 87Rb. Onpe-zenuTs nepruoj ero noJsypacnazga, eciy ycra-
HOBJIEHO, YTO CKOpOCTh cyeTa HaBecku RbCl Mmaccoit 120 mMr paBHa 447 umn/MuH (ko3pduuueHT peructpanuu ¢=0,1).

8. OmpejnenvTe pajiOaKTUBHOCTD 2,24 cM3 (NPH H.y.) TPUTHUSI.

Pa3aen 2

9. PaccyuTaiTe TOJIMHY 3alIUTHOr'0 3KpaHa M3 CBUHILA, CHUXKAIOIILEro 03y, C03/jJaBaeMylo B TeueHUe 6-4acoBOro paboyero JHs Ha pac-
ctosuuu 0,5 M oT uctouHuKa 124Sb akTuBHoCThI0 37 MBK, 10 ypoBHs 180 MK3B/1€Hb.

10. Cko/IbKO BpeMeHH MOKHO HaXO0IUThCsS HA PACCTOSTHUM 2 M OT UCTOYHHKA ¢0Co pasinoakTUBHOCTbIO 440 MBK npu exxe/JHEBHOU paboTe,
YTOOBI HEe MPEBBICUTH JJONMYCTUMYIO 103y 00/y4yeHUs JJisl KaTeropuu A v kateropuu b? KakoBa go/mkHa ObITh TOJIIIMHA CBUHI[OBOTO 3K-
paHa, ecav TpebyeTcsl MOCTOSTHHO paboTaTh JIMllaM KaTeropuu A ¢ 3TUM UCTOYHUKOM MOJIHBIM pabo4uii ieHb Ha paccTossHUHU 50 cM?

11.PaguoMeTpoM c 6J10KOM A1 U3MepeHuUs B-usnydeHus (maoimagb getekropa 150 cM2, ToIMHA CTEHOK cieTYUKOB 60 Mr/cM?Z) npu npo-
BEpPKe YHCTOThI MOBEPXHOCTHU CTOJIa, HA KOTOPOM NMPOBOAUJIACh paboTa C paZMOHYKIUI0M 32P, 6bl1a 3aperucTpupoBaHa CKOpPOCTh cYeTa
1000 umn/mMuH (6e3 poHa). OnpeesuTh, NpeBbILIAET JM 3arpsi3HeHHe JJONyCTUMBbIA YPOBEHb, €CJIU reOMeTPpUIECKUN K03 PULUEHT pa-
BeH 0,2.

12. B B03/1yXe Ha BbICOTE YPOBHS MOPSI 32 CYeT KOCMHUYECKOTO U3/ydyeHUs 3a 1 4 B cpefiHeM 06-pa3dyeTcs 7560 nmap uoHoB B 1 cMm3. Onipefie-
JIUTE MOTJIOLIEeHHYIO0 /103y B BO3/lyXe 3a [0/, eCJIU Ha 06pa3oBaHKe OJHOW Napbl MOHOB 3aTpadyuBaeTcsd sHeprus 33,9 3B.

Pa3aen 3

13. Ucnosib3ysi U30TONMHBIN 0OMEH HEOOXO0AMMO MOJYYUTh 8 MJ1 MedeHHOTro noZoM-131 C2Hsl ¢ yaenbHoi akTuBHOCThIO 1 MBk/Mi1. Kakoit
MHUHHUMAaJIbHbIN 06beM MCX0AHOT0 BOJHOTO pacTBopa Nal3ll (koHueHTpanus 0,1 M, yaenbHasg akTUBHOCTb 1 MBk/MJ1) Heo6x04UMO
B3AITh [J151 3TOH 1[esii? [IIOTHOCTb MOAMCTOTO 3TUIA paBHa 1,94 r/cMm3.

14.PaccyrTaiiTe MUHUMaJIbHO HEO6X0AMMOe BpeMs 06/1ydyeHUs1 HaBecku As203 Maccoit 0,1 r moTokoM HeHTpoHOB (mIoTHOCTb 1012 cm 2.c'1)
JUIS TToJlydeHus npenapaTa 76As203 ¢ yaenbHoU akTUBHOCTBIO 400 MBK/r. EJUHCTBEHHBIN CTaGUAbHBIN HYKIU - 7°As, 3¢dpdeKTUBHOE ce-
yeHue (h,y)-peakuuu paBHo 4,3:10724 cM2, nepuog nosaypacnaza 76As - 26,3 u.

15.B penuTtenbHOU BopoHKe nepeMeminBatoT 25 mu 0,01 mosib/1 pacTBopa 1,3-aubpomnponana B 6eH3zosie U 25 M 0,02 MoJsib/s1 pacTBopa
Na82Br B BoJie c 06'beMHOM aKTHUBHOCTbIO 500 bk/Mi1. Yepes 1 4 06'beMHasi pailu0aKTUBHOCTb OPTaHUY€eCKOU Ppasbl JOCTUTIA 3HAYEHUS
75 Bbx/mJu1. OnpesenuTe cTeneHb U30TOMHOro o6MeHa. PacnazioM 82Br 3a BpeMsi NpoBeJieHUs 3KCIIepUMEHTa IpeHeOpeyb.



16.0npefenuTs, Kakast akTUBHOCTD 2°Zr (A=1,25-10"7 ¢ 1) MoxeT 6bITh alcCOPOUPOBAHA CUIUKATreJIeM C yAeJbHOU MoBepxXHOCThIO 80 M2/T,
eCcJId MOHOMOJIEKYJISIPHBIH CJI0M aIcOpOUPOBaHHBIX HOHOB 3aHUMaeT 40% NOBEPXHOCTH, a IJIOIa/b HOHA, COJlepKalllero O UH aTOM
IMPKOHUS Ha MIOBEPXHOCTHU 3/ICOPOEHTA, paBHA MPUOJIU3UTENBHO 5-10715 cM2.

e 00pa3nbl KOHTPOJILHBIX BONPOCOB;

1. Ckosibko anbda- ¥ 6eTa-4yacTul, obpasyeTcs pu nepexoze 228Ac — 212Bj ?

2. Kakas fjos151 6eTa- ¥ raMMa-U3Jy4eHus MpoiJieT Yyepes NOrJI0OTUTENN TONIIMHOM B 3 €J1051 TOJIOBUHHOTO 0CaabieHUs?

3. HNMeerca nenovyka paZjMOaKTUBHBIX IPeBpalleHU N

a. A— B — C(cmab)

b. A: Ny, T1/2(1); B: N2, T1/2(2). T1/2(1) << T1/2(2)
c. Ilpu t=0 4uciso aep MaTEPUHCKOIO U Jjo4yepHero HyKJAUA0B paBHbL: N1o = Nz o . Yemy paBHO 4yuciio agep N1 1 Nzyepes t =10
T1/2(1) ?

4. TousuMHA aKTUBHOTO CJI0S1 UCTOYHUKA H3JIyYeHHUs], CoZiepKallero paJuoHykaug 45Ca, cocrapisieT 21 mMr/cM2. AKTUBHOCTb UCTOYHHKA
paBHa 200 kbk. PaccuuTaiiTe CKOpoCTb cyeTa, KOTOpYIo 3apUKcUpyeT cueTyuK ['elirepa-Mrosiepa, ecu paspeliarollee BpeMs cueTYMKa
4*10-4 ¢, reoMmeTpuyeckui KoapPuuneHT 4 %, a TOJIIMHA OKHA CYeTYMKA 5 MI'/CM2, pacCTOsIHUE OT OKHa CYeTYMKaA [0 UCTOYHHUKA 2 CM.

5. HMcTOYHUK U3JIyYeHUs, COAepP) AU paJuoHyKInug, 32P, u3aMepsIoT ¢ mnoMollblo cieTyrKa ['eiirepa-MroJsisiepa co cTeHKaMu ToJIMHON 60
Mr/cm? u paspelnawinuM BpeMeHeM 3*10-4 c. TosuHa aKTUBHOTO CJ10os UCTOYHUKA 80 Mr/cM2, reoMmeTpudeckuii koadpdpuiueHT 5 %,
paccTosiHUEe OT UCTOYHHUKA JI0 cueTuHKa 2,5 cM. CkopocTh cyeTa (BMecTe ¢ poHoM) coctaBuia 800 umn/c, don 0,6 umn/c. Onpegenurte
aKTUBHOCTb PaJJMOHYKJIN/A B UCTOYHUKE.

6. PaccuuTanTe TOJIIMHY 3alIMTHOrO 3KpaHa M3 CBUHLA, CHWKAMOILETo 03y, CO3/aBaeMyl0 B Te4YeHue 6-4acoBOro paboyero AHsA Ha pac-
ctosguuu 0,5 M oT uctouHuKa 124Sb aktuBHocTh10 37 MBK, 10 ypoBHs 180 MK3B/1eHb.

7. PapuoMeTpoM c 6JI0KOM /il U3MepeHus [-usaydeHus (maowazapb aetekropa 150 cM?2, To/MHA CTEHOK CYeTYUKOB 60 Mr/cM?2) npu npo-
BepKe YUCTOThI IOBEPXHOCTH CTOJIa, HA KOTOPOM NPOBOAMJIACE paboTa C paMOHYKIML0M 32P, 6bly1a 3aperucTpUpOBaHa CKOPOCTh cyeTa
1000 umn/muH (6e3 poHa). OnpeseuTh, NpeBbIIAET JIU 3arpsi3HeHUe J0NyCTUMbIN YPOBEHbD, €CJIU reoMeTpUYecKui KoapduLueHT pa-
BeH 0,2.

8. Hcnosb3ys u30TONHBIA 06MeH HEOOXOAMMO MOJAYYUTh 8 MJ MedeHHOro noZoM-131 CzHsl ¢ yaenbHol akTuBHOCThI0 1 MBK/Mi1. Kakoit
MHUHHUMaJIbHbIM 00beM HCXOAHOTO BoAHOro pactBopa Nal3ll (koHueHTpauus 0,1 M, yaenbHasgs akTuBHOCTb 1 MBk/MJ) Heo6xoguMo
B3AIThb /J151 3TOM 1ean? [IJI0OTHOCTh HOAUCTOTO 3THIA paBHa 1,94 r/cMm3.

e 00pa3ubl BONIPOCOB TEOPETUYECKOT0O MUHUMYMa;
1. Tunel pacnajos.
2. BueMm pasnuyue B3auMoJelcTBUS a/bda-4acTUL U FTaMMa-KBaHTOB C BeleCTBOM?
3. OcHOBHbIE MeTO/Ibl IETEKTUPOBAHUS PAJUOHYKIIU/IOB.

e 00Opasupbl AOMAIIHUX 3aJaHU;
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1. BeluucinTe MaKCUMaJIbHYIO 3HEPTHIO YaCTHL, UCIIyCKaeMbIX IPU pacnajie CBO60JHOT0 HeuTpoHa. Maccel mokosl HeUTpoHa u npotusa 1H
paBHbI 1,008664967 1 1,007825036 a.e.M., COOTBETCTBEHHO. JHEPTETUYECKU N 3KBUBaJIEHT 1 a.e.M. NPpUHATH paBHbIM 931501 k3B.
2. PacuindpyiiTe 1ienoyKy paJdOaKTUBHbBIX TpeBpalleHUuM.

a AP g B o B 2294 93 [ 93 g

3. B npuposHo# cMecu U30TONOB pyouaus copepxutca 27,85% poaroxusyiero 8’Rb. OnpeznenuTs nepuos ero noJjaypacnaza, eciay ycra-
HOBJIEHO, YTO CKOPOCTh cyeTa HaBecku RbCl Maccoit 120 mMr paBHa 447 umn/muH (koadpdunuent peructpauuu ¢ = 0,1).

4. OnpepenuTe paJlOaKTUBHOCTb 1 cM3 (IpU H.y.) TPUTHS.

PaccunTaliTe MUHMMaJIbHO HEOOX0AMMOE BpeMs 00J1yueHus HaBecKU Asz03 Maccoit 0,1 r noTOKOM HeUTpPOHOB (M10THOCTh 1012 cM 2-.¢c'1)

JUIs ToJTydeHus nmpenaparta 76As03 ¢ yaenbHOU akTUBHOCTBI0 400 MBK/r. EZMHCTBEHHBIN CTAaOUJIbHBIN HYKJIUJ, - 7°As, apdeKTHBHOE Cce-

yeHue (n,y)-peakyuu paBHo 4,3-10724 cM2, nepuoj nosypacnaza 76As - 26,3 u.

6. IlapannesbHble IOTOKYM MOHO3HEPreTUYECKUX 3JIEKTPOHOB, 3 -4acTUL M O-4aCTUL, IPOXOAAT Yepe3 aJIOMUHHEBble 3KPaHbl, TOJIIHHA
KOTOpBIX paBHa 0,25 MakcuMasibHOTO nipo6era 3 -4acTUL. JHeprus 3JIeKTPOHOB, 0-4aCTUL, U MaKCHMaJibHas 3Heprus 3 -clieKTpa paBHBI
0,7 MaB. Kakast 10151 3/1EKTPOHOB, 3- U 0-4aCTHUI] 3a/iep>KUBAETCS IKpaHaAMM?

7. HalauTte Maccy kajaus B NpenapaTe MO eCTeCTBEHHOW pPaJJMOAKTUBHOCTH, €CJM CKOPOCTb cyeTa (3a BblueTOM ¢oHa) cocTaBiseT 45
MM /MUH, a k0apdunueHT peructpauuu 0,3.

8. B B03/yxXe Ha BbICOTE YPOBHSI MOPsI 32 CUET KOCMHUYECKOTro U3JydyeHUs 3a 1 4 B cpeJiHeM obpa3yeTcsa 7560 map noHoB B 1 cM3. Onipesesu-
Te MOTJIOLIEHHY0 103y B BO3/lyXe 3a 0/, eCJIM Ha 06pa3oBaHUe OJHOU Mapbl MOHOB 3aTpavyuBaeTcs sHeprus 33,9 3B.

9. B penuTtenbHOU BOpoHKe nepeMemnBatoT 25 ma 0,01 mosib/a pactBopa 1,3-gu6poMnponana B 6eH3osie u 25 miu 0,02 Mmosb/s1 pacTBOpa
Na82Br B Boge ¢ 06'beMHOM akTUBHOCTBIO 500 Bk/MJ1. Yepe3 1 4 06'beMHasi pa/JUOAKTUBHOCTb OpTaHUYeCcKOU a3kl OCTUTJIa 3HAYEHUS
75 Bk /M. OnipefiennvTe cTeneHb U30TOMHOr0 o6MeHa. Pacnagom 82Br 3a BpeMs poBeileHUsI SKCIIEPUMEHTA IpeHeOpeyb.

10.OnpefenuTs, Kakast akTUBHOCTD 2°Zr (A=1,25-10"7 ¢ 1) MoxeT 6bITh alcCOPOUPOBAHA CUIUKAreJIeM C yeJbHOU MoBepxHOCThI0 80 M2/T,
eCJId MOHOMOJIEKYJISIPHBIH CJIOM aIcOpOUPOBaHHBIX HOHOB 3aHUMaeT 40% NOBEPXHOCTH, a IJIOIa/b HOHA, COJlepKalllero OUH aTOM
IMPKOHUSI Ha MOBEPXHOCTHU 3/ICOP6EHTA, paBHA MPUGIU3UTENBHO 5-10715 cM2.

o1

e o0Opaser TecTa;
Tecm. IIpu a-pacnade 3apsi0 doyepHezo 0pa, no cpasHeHus: ¢ mamepuHckuM. (I[IpasuibHbili omeem - b).
A. YmeHbvwaemcs Ha 4
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b. Ymenvwaemcs Ha 2
B. Yeenauuusaemcs Ha 2

e Bompocesl Kk 3auerTy;

. JHeprus CBA3U HYKJIOHOB B s/pe. [[pu4MHbBI HeCTaOUJIbHOCTHU aTOMHBIX A/iep. HykingHasa kapta. CBepXTsiKesible 3J1eMEeHTHI.

. [lonaTHe pafroakTUBHOCTH. CTOXaCTUYECKUU XapaKTep paJiJMOAaKTUBHOTO pacnaza. Buabl pacnpeseseHUH, ONUCBIBAOLUX CTATUCTUKY pa-

JMOAaKTUBHOTO pacnaja ¥ perucTpanyu U3ay4yeHuu.

. Anbda-pacnaj. JHepreTuyeckue CneKTpbl ajibda-u3aydeHHUsl.

. bera-pacnag ¢ ucnyckaHueM 3JIeKTPOHOB. JHepreTU4ecKue CleKTphl 6eTa-u31y4eHus.

. bera-pacnap szep c ucryckaHreM NO3UTPOHOB. JHEpPreTUYeCKHE CIIEKTPbl 6eTa-u3JyuyeHus.

. DJIeKTPOHHBIN 3axBaT. BropuyHbIe poueccsl B aTOMe, IPOUCXOAILME IIPY 3JIEKTPOHHOM 3axBarTe.

. Ucnyckanue raMMa-KBaHTOB IIPY PaJIMOAaKTUBHOM pacnaze. U3oMepHble nepexopl. JHepreTHdecKue CleKTpbl raMMa-U3J1y4eHUs.

. OCHOBHOM 3aKOH paAM0aKTUBHOIO0 pacnaza. [lepuos nonypacnaza. Cnoco6sl onpejesneHus nepruoja noJsypacnazga. EAuHune usmMmepenusa pa-

JAMOAKTUBHOCTH.

. Llemo4yku pajMO0aKTUBHBIX IpeBpalleHU. PainoakTuBHble paBHOBecHs. U30TONHbIE reHepaTOPHI.

10. ApepHble peakuuu. JHepreTUYeCKU 3PPEKT U IHEPTETUYECKUN MOPOT SIZepHBbIX peakuil. dPPeKTUBHOe ceueHUe. PacueT BbIXOJ0B S/iep-
HbIX pPeaKIUH.

11. [loniyyeHUe paIMOHYKIN0B C IOMOLIbIO A/lePHBIX peaK UK M0/ JelCTBUEM 3apAKEeHHBIX YACTULL.

12. [losnyyeHne paJMOHYKJIHA0B C IOMOIIBIO AZIePHBIX PEAKLUH N0 leMCTBHEeM HEUTPOHOB U FaMMa-KBaHTOB 00JIbLION 3HEPTUH.

13. B3auMozelicTBYMe MOHU3UPYIOLMX U3JIyYeHUH C BellleCTBOM. d$eKThI, CONPOBOXKAAIOLIME IPOX0XKAEHNE U3/1yYeH s Yepes BellleCTBO.

14. B3aumopeiictBue anbda-dyactull ¢ BemecTBoM. [Ipober anbda-yactul B BeuectBe. KprBas bparra.

15. BsaumopencTBue 6eTa-4acTul ¢ BelecTBoM. OcsabseHne 6eTa-u3ny4eHus. TopMo3Hoe U3iydeHHe. YepeHKOBCKOe U3JIydyeHHe.

16. MexaHU3MBbI B3aUMO/IeMCTBUSA raMMa-u3JydeHus ¢ BeljecTBOM. OcsabieHre raMMa-u3/y4yeHus pa3/IMYHbIMUA MaTepUalaMHy.

17. O61mas xapaKTepUCTUKA METOA0B PeTrUCTPali MOHU3UPYIOLUX U3JydeHUH. TUIbl eTeKTOpOoB. BausgHWe CBOWCTB paJMOHYKINUAA U YCJI0-
BUM U3MePEeHUH Ha BeJIMYUHY PeTUCTPUPYEMON aKTUBHOCTH.

18. PerucTtpanysa MOHU3UPYIOLIMX U3JIyYEHUH C IOMOLLbIO Aa30BbIX MOHU3ALMOHHBIX e TEKTOPOB.

19. MeTo bl perucTpayuy raMMa-u3aydeHus. [aMma-crieKTpoMeTpus.

20. Peructpauus anbda- ¥ 6eTa-u3ay4eHU ¢ MOMOIbI0 XXUJKOCTHOW CUUHTU/ISILIUOHHON CIEKTPOMETPHUHU.

21. Pusuyeckre U XMMHYeCKHe NOC/Ae[CTBUSA BO3eMCTBHUA NOHU3UPYIOILEro udydyeHus. Pagjronus Boasl. [leficTBUe HOHU3UPYIOILUX U3JyYe-
HUU Ha kuBble opraHusMbl. HeraTuBHble 3 PpekThl 061yueHus1. B3anMocBa3b f03a-3pPexT.

22. llonsaTue fo03a o6sydyeHus. Jl03bl, XapaKTepU3yIlHe HelloCpeACTBEHHO HOHU3UPYIOlMe U KOCBEHHO MOHU3Wpylolye usaydeHus. Equnu-
bl U3MepeHus. CrIoco6bI onpe/eeHUsl.

23. JxBUBasieHTHas U 3¢ PeKTUBHAsA A03bl. JloNyCTUMble YPOBHHU 006J1y4eHUs IepCOHaIa U HaceJleHus.

N =

OO U1 A~ W

Ne]
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24. losuMeTpus y-usaydeHus. Kepma. /lo3a OT TO4€YHOI0 UCTOYHHUKA CO CJIOXKHBIM COCTAaBOM Y-HU3/y4eHus. Kepma-noctossHHasd. AMOMEHTHBIN
3KBUBAJIEHT J03bl. JKCIO3ULMOHHAA A03a. EquHuLEl n3MepeHus. CBA3b Mex/y MOHU3aLMel BO3/jyXa raMMa-U3J1y4eH1ueM U MOIJIOIEeHHOU
JI030M.

25. [IpyHLMIBL, JIeXaliie B OCHOBE PaJMAallMOHHOM 3alMThI. 3alllUTa OT AOHU3UPYIOILUX U3Jy4YeHUN: BpeMeHeM, pacCCTOSSHUEM, C UCTO0JIb30Ba-
HHUEM 3KPaHOB.

26. EcTecTBeHHBIN pagualMoHHbIA GoH Ha 3emJie. Bkiiag pa3inyHbIX GaKTOPOB B [103y 00/1yueHus HaceseHus. PajjoH kak ¢pakTop 061ydeHus.

27. llpupozHble LOJT0XKUBYILHE PaJUOHYKAU/BL. EcTecTBeHHBIE pafilMOaKTUBHbIE ceMelcTBa. MeTo bl U30TONTHOW reoxpoHosioruu. Onpenese-
HUe BO3pacTa 3eMJIH.

28. KocMoreHHble paIMOHYKIXbL PaguoyriepojHoe faTUpOBaHUe.

29. llocTynieHne TeXHOTeHHBIX PaJIMOHYK/IU/I0B B OKPYKaIOILYI0 Cpely, UX BKJIAJ B 103y 00Jly4eHUsl HaceJIeHUs.

30. O61uiaa xapaKTepUCTUKa METO/I0B N0Jy4eHUS PaiMOHYKIU0B. PailMOHYyK/INAHAA U paJjMOXUMHYecKasd YUCTOTa.

31. MeTo/bl BblJleJIeHUs] PaIMOHYKJINI0B (3KCTpaKLMs, XpoMaTorpadus, ocaxkieHue U COOCaKeHue).

32. Meyenble coefuHeHUs1. OCHOBHbIE MpaBU/a HaMCAaHUS HAa3BaHUU U XUMMUYeCKUX GopMyJ. OCOGEHHOCTU CUHTE3a COeIMHEHUN, MEeYEeHHbIX
pPaiMOHYKJIUJaMHU.

33. O61as xapaKTepUCTHUKA MeTO/I0B CHHTe3a MeueHbIX OpraHUYeCKUX COeJMHeHUH (XNMUYeCKUH CUHTe3, OMOCHHTe3, cieliupruyecKue pajuo-
XUMUYeCKUe MeTO/1bl, PU3UKO-XUMUYECKHE METO/Ibl).

34. U3oTonHbii 06MeH. [Ipy4MHBI IpOTEKaHUA U30TONMHOro ooMeHa. CTeneHbp o6MeHa. KMHeTHKa roMOreHHOro M30TONMHOro ooMeHa. [lepron
noJiyobMeHa.

35. MexaHU3Mbl peaKliui U30TONMHOI0 06MeHa. Mcrosib30BaHWe U30TONHOT0 06MeHa /ISl CHHTe3a Me4YeHbIX COeJMHEHU.

36. U3oTonHble 3dpPekThl. Ucrosib30BaHKE B HAyYHBIX UCCJIeJ0BAaHUAX U I/ 060rallleHUs ypaHa.

37.0cob6eHHOCTH NTOBeJleHNs PaJJUOHYKIN/0B B YJIbTpapa36baBieHHbIX paCTBOPax.

38. 3¢ dekThl, 06yCI0BAEHHDBIE IHEPTHEN OTAAYN. XMMHUS TopsAYuX aToMOB. Peakiuu Cuusiapga-Yanamepca.

39. PagyoHyK/IMABI KaK U30TONHBIEe MeTKH. [[pUHIMIIBI TPYMEHEeHHU U BO3MOXHbIe OrpaHU4YeHus. MeTo palJMOaKTUBHBIX MHAUKATOPOB.

40. [IlpuMeHeHUe PaJJUOHYKJINUJO0B B aHAJUTUYECKOW XUMUU. MUHUMabHasA onpezessieMas Macca. MeTo/, U30TONHOTO pa36aBJieHUs. AHA/IU3,
OCHOBAHHBIN Ha UCNI0JIb30BAHUHU U30bITKA 0CaAUTeJIs, paJUOMETPUYECKOEe TUTPOBAHHUE.

41. HeUTpOHHBIN aKTUBALlMOHHbBIA aHAJIU3.

42. [[pyuMeHeHMEe PaiMOAKTUBHBIX UHUKATOPOB B HEOPraHUYEeCKOW U ¢pusnyeckorl xuMuu. OnpezesieHue paCTBOPUMOCTHA MaJIOPACTBOPUMBIX
BellleCTB, IJIOTHOCTH HaCbILIeHHbIX 1aPOB, y/ieJIbHOU T0BEPXHOCTH, Ko3apduuueHToB AndPy3un u camogndpdysuu.

43. PalMOHYKJIN/ bl OUOTEHHBIX 3JIEMEHTOB, UX IPUMEHEeHUe B OUOXUMHUU U MeJTULIUHE.

44. Tlony4yeHue KOPOTKOXXUBYIIUX MO3UTPOH-UCIYCKAKIIUX PAaJUOHYKJINUAOB U UX IPUMEHeHUe B MeJHUIMHe. PafuoxuMHuyecKue CUHTE3bl B
[19T-nabopaTopun.

45. [lonnyyeHre paJUOHYKJIUAOB /i1 OA4HOPOTOHHOU IMUCCUOHHOM ToMOorpaduu. U30TONHbIe reHepaTOPhI A1 ITUX IieJeN.

46. PafMOHYK/IN/BI, IPUMeEHSAeMble B MeJULIMHe [/ Tepanvu. CpeJcTBa JOCTAaBKU PaJJMOHYKIU/OB.

47. CnOHTaHHOE U HEUTPOHHO-UH/YLIMPOBAaHHOe JieJieHue sfiep. PaiuoHYyKINbI A1 /jlepHOUN d3HepreTUKU. TUIIBI 5/jlepHBIX PEaKTOPOB.
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48. HﬂeprIf/’I TOIJIUBHBIN OHUKJIL. PereHepauHﬂ AAEPHOro TOIIVIMBA, paAHWOAKTHBHbIE OTXO/bI.

49, JkoJioTUYECKHE l'lp06JIeMbI AAEPHOI'o TOIJIMBHOI'O OHUKJIA. Pa,[[I/IaLU/IOHHbIe dBApHUH. ComocraBJyieHHE paAraiMOHHBIX PUCKOB OT Pa3JIMYHbIX
HCTOYHHUKOB TEXHOT€HHBIX Pa/ITUOAKTUBHBIX SanHSHeHI/Iﬁ U NOHHU3UPYIOIINUX HSJIy‘{eHHP’I.

50. Pa,ELI/IoaKTI/IBHbIe OTXOJbI, UX nepepa60TKa, XpaHE€HHEe U 3aXOpPOHEHHUE. MHoro6apbepHaH 3dlIMUTa XpPaHUJIUI PaAHOAKTUBHBIX OTXOA0B.

MeToau4eckue MaTepuasibl AJif NIPOBeJAeHHs NPoLueAyp OlleHNBAaHUA pe3y/IbTaTOB 06y4eHUs

[lIkasa olleHMBaHUSA 3HAHUM, YMEHUW U HABBIKOB SIBJISI€TCS €JUHOM /1151 BCEX AWMCLUIIMH (IpUBeJeHa B TabJiulie HUXKeE)

INKAJIA U KPUTEPUU OUEHUBAHHUA PE3YJIbTATA OBYYEHHUA no aucuuniviie (MoAyJii0)

OneHka 2 3 4 5
PesysibTaT
3HaHug OTcyTcTBUE @®parmeHTapHbIe 3HAHUS 0611Me, HO He CTPYKTYPHUPOBaHHbIE CdopmupoBaHHbIE CUCTEMaTHUYe-
3HaHUU 3HaHU4 CKUe 3HaHUud
YMeHusa OTcyTcTBUE B niesiom ycneuiHoe, HO He B 1iesioM ycneliHoe, HO coieprKaliee YcnelrHoe U cucteMaTUu4yeckoe
yMEHHUU CUCTeMAaTHU4YEeCKOEe YMEHUE OT/ieJibHbIe TPOo6esbl yMeHUe (J10- yMeHHe

NyCKaeT HeTOYHOCTU HEMPUHIUITH-
aJIbHOT'0 XapaKTepa)

HaBbiku (Baage-
HUS)

OTcyTcTBHE Ha-
BbIKOB

Hann4yue OTAeJIbHbIX Ha-
BBIKOB

CdopmMupoBaHHbIE HaBbIKH, IPU-
MeHsieMble NIPU pellleHUH 33134

B niesioM, copMUpOBaHHbIE HABbBI-
KU, HO HE B aKTUBHOU popMe

PE3YJIbTAT OBYYEHUA

1o AUCHUIIMHE (MOAYJII0)

®OPMA OLLEHUBAHHUA

3HaTh OCHOBHbIE TEPMHHBI, IOHATHUA U 3dKOHbI paJUOXHUMHUHN

MepOoNpUATUSA TEKYLEro KOHTPOJIA ycleBae-
MOCTH, YCTHBIU ONIPOC HA 3a4YeTe

YMeTb UCI0/1b30BaTh PaAMOXUMHUYECKHE METO/bI B IpPyTUX 00J1aCTAX HAYKU
YMeTh BBIJEJUTb U CPOPMYIUPOBATh OCHOBHYIO COCTABJISAILYI NPOdeCcCUOHAJbHOW NpO-

6s1eMbl B 06J1aCTH pPaIMOXUMUHU

MepONpUATUSA TEKYLEero KOHTPOJIA ycleBae-
MOCTH, YCTHBIU ONIPOC Ha 3a4yeTe

BJIaL[eTb TEeXHUKOU HN3MepeHUA pa3/IMYHbIX TUIIOB PAJUOAKTUBHOT'O U3JIYYE€HUA
HNmMeThb onbIT AeATEJIbHOCTH B UBMEPEHHUHU PA3JIMYHBIX TUIIOB PAZJMOAKTHUBHOT'O HU3JIY4YEHHA,
IIPpHUTOTOBJIEHU N 06pa3u013 AJId USMepeHNAd paAnOaKTUBHOCTH, [O3UMETPUIECKOM KOHTPOJIE.

MepOoNpHUATUS TEKYILero KOHTPOJIs yclieBae-
MOCTH, YCTHBIM ONPOC Ha 3a4eTe 3a4YeTe
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