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Pa6ouas nporpaMMa AUCHUILJIMHBI pa3paboTaHa B COOTBETCTBUH C CAMOCTOSITE/IbHO YCTAaHOB-
JieHHbIM MTI'Y o6pasoBartesbHbIM cTaHAapToM (OC MI'Y) nna peanusyeMblX OCHOBHBIX NPO-
deccroHabHBIX 06pa30BaTeIbHBIX IPOTrPaMM BbICLIET0 0O0pa30BaHUsA 10 HallpaBJIEHUIO MO/
rotoBkH / cnenrasbHOCTHU 04.05.01 «PyHjaMeHTanbHAsA U IPUKJIaHAsA XUMHUA» (IporpaMma
crenMajrMTeTa), yTBepKAeHHOoro npuka3zoM MI'Y ot 22 urons 2011 roga Ne 729 (B peaakuuu
npukazoB MI'Y ot 22 Hosa6psa 2011 roga Ne 1066, ot 21 gekabpsa 2011 roma Ne 1228, ot 30
nekabps 2011 roga Ne 1289, ot 27 anpens 2012 roaa Ne 303, ot 30 nexkabps 2016 roga No
1671).

l'ox (roawl) npuema Ha o6ydyeHnue 2014/2015, 2015/2016, 2016/2017, 2017/2018,
2018/2019




1. HauMeHOBaHHWe AUCUUIINHBI (MOAYJ/51) MeTO bl MOJIy4YeHUsI MeYeHbIX COeJUHEHUN
2. YpoBeHb BBICIIETO 06pa30BaHUsA — CleLUaJIUTET.

3. HanpaBnenue noarotoBku: 04.05.01 dyHaMeHTaIbHAA U IPUKJIALHAA XMMUSL.

4, Mecto aucuunaunel (Moays) B ctpyktype OOIl: BapuaTtuBHas yactb OOII, 610k [1/1.

5. [l1aHupyeMble pe3y/ibTaTbl 06y4yeHus 110 AUCLUILJIMHE, COOTHECEHHBIE C IIJIAHUPYEMbIMU pe3yJ/ibTaTaMK 0CBOEeHHUsI 06pa3oBaTeIbHOM
NporpaMMbl (KOMIETEHLUAMH BbIILyCKHUKOB)

KoMneTreHnusa Ils1aHupyeMble pe3y/ibTaThbl 00yYeHMs N0 AUCHMIIMHE (MOAYJII0)
OIIK-1.C. Cnoco6HOCTD peliaTh COBpeMeHHbIe MP061eMbl 3HaTh: aKTya/ibHble HallpaBJEHUs UCCIe[J0BaHUMI B 06/1aCTU COBPEMEHHOM
byHJaMeHTa/IbHOM Y IPUKJIAAHON XUMUH, UCNIOJb3YSl METO- | PAJUOXUMHHU
JIOJIOTHI0 HAYYHOTO 0/1X0/1a U CUCTeMY PyHAAaMeHTalbHbIX
XUMHUYECKUX MOHSTUM U 3aKOHOB
CIIK-1.C. Ctoco6HOCTb MCI0Jb30BaTh 3HAHUS O MOJYYEeHUH 3HaThb: COBpeMeHHbIe MeTO/Ibl MOJyYeHUSI MEeUYEHbIX COeJUHEHUN
MeuyeHbIX cCoeJJMHeHUH YMeTh: onpesiesisiTh ClI0CO0 BBeAeHUs PaIMOAaKTUBHON METKU B OpraHuye-
CKHe COeJIMHEeHUS JIJIsl pellleHUs] HayYHbIX U NPAaKTHUYECKUX 3a4a4

CIIK-4.C. Ctoco6HOCTb UCN0JIL30BATh TEOPETUUYECKHE OC- 3HaTh: COBpeMeHHbIe METO/[bl aHAJIM3a MEUYEHbIX COeJUHEHUN

HOBbBI N10JIy4€HHS, aHaJIM3a U IPUMEHEHUA [IJI1 HAyYHBIX U YMeTh: onpe/iesiiTh IPaMOTHO HAaXOJAUTh CIIOCO6 aHAIM3a MeUYeHbIX COe/IU-

NpaKTHUYeCKUX 3a/a4 HEHUH, omnpejie/ieHUs] XUMUYEeCKON U paJJMOXMMHYECKONW YUCTOThI Mpemna-
paTa

6. 06'beM JUCLMIJIMHBI B 3a4€THBIX €IMHULAX C yKa3aHWeM KOJIMYEeCTBa aKaleMUYeCKUX UM aCTPOHOMUYECKUX YaCcOB, Bbl/leJIEHHbIX Ha
KOHTaKTHY0 paboTy 06y4aroliuxcs ¢ npenojaBaTesieM (0 BU/aM y4eOHbIX 3aHATUN) M HA CAMOCTOATEJIbHYIO paboTy 00y4atoINXCA:

0O6sem ducyunauHsl (Modyas) cocmasasem 4 3ayemHbulx eQuHUYybl, 8ce2o 144 vaca, us komopuix 84 uaca cocmasisiem KOHmMakmuasi paboma
cmydeHnma c npenodagamesiem (36 yacos 3aHAMUSA AeKYUOHHO20 muna, 36 4aco8 — 3aHAMus CeMUHApcKo20 muna, 2 4aca — 2pynnoeble KOHCY1b-
mayuu, 10 yacoe — npomexcymoyHblll KOHMPOAb ycnesaemocmu), 60 yacoe cocmassiem camocmosimeabHas paboma cmydeHma

7. BxogHble Tpe6oBaHUSA JJsi 0OCBOEHUS AUCUUILIUHBI (MOAYJIS), IpeJiBapUTebHbIe YCI0BUS.

O6yuarouuics gomKeH



3HATh: OCHOBbI HEOPraHUYECKOM U OPraHUYEeCKOW XUMUU;

yMeTb: paboTaThb C HAYYHOU JINTEPATYPOU U JIEKLIUOHHBIM MaTepHUasIoM;

BJIaJ€eTh: METOAAMH MaTeMaTHU4YeCcKoHn O6pa6OTKI/I 9KCIIEpHUMEHTAJIbHbIX BEJIMYKUH, B TOM YUCJI€ C UCIIOJIb30OBAHUEM MaTeMaTU4YeCKOMH CTaTu-

CTHUKHMU.

8. CoziepkaHue AUCHUIIMHBI (MOAYJIsA), CTPYKTYPUPOBAHHOE 110 TEMAM.

HauMmeHoBaHMe U KpaTKoe coaep- Bcero B ToM yucie
»KaHUe pa3jesioB U TeM JUCLH- (4acsi)
IUIMHBI (MOAYI5), KoHTakTHas pa6oTa (pa6oTa Bo B3aUMOJelCTBUM Cc Ipe- | CamocTosATe/IbHAs pa-
nojaBaTeJyieM), 4achbl 60Ta 00y4awIerocs,
¢opmMa npoMeKyTOYHO¥ aTTecTa- 13 HUX 1achbl
I[MHM 110 AMCHMILIMHEE (MOYJII0) 13 HUX
Y4yeOHbIe 3a- Bcero Bcero
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Tema 2. [losnyueHMe paIMOHYKINUOB,

IpYMeHsIeMbIX B KayeCTBe paJiioaK- 18 6 6 12 6
THUBHBIX UHJJUKAaTOPOB
Tema 3. Cnoco6bl BBeJIeHHSI KOPOTKO-
)KUBYILMX PaJIMOHYK/IU/0B B OpraHu- 16 6 6 12 4
yecKue coeJUHeHUs
T 4, -

eMa 4. Cnoco6bl BBeleHUs yriaepoza 18 6 6 12 6
14 B opraHu4eckue coeJUHEeHUA
T .

eMa 5. Cmoco6bl BBeIleHUsI TPUTHSA B 18 6 6 12 6
OpraHuYyecKue CoOeJUHEeHUS
T ol -

emau6 pUMeHeHHe MeYeHbIX coeid 18 6 6 12 6
HEeHUH
[IpomexyTo4Had aTTecTauud sk3ameH | 40 10 12 28
HToro 144 36 36 10 84 60

9. O6pa3oBaTe/ibHbI€ TEXHOJIOTUH:

-IpYMeHeHre KOMIIbIOTEPHbIX CUMYJISITOPOB, 06paboTKa JJaHHbIX Ha KOMIIbIOTEPAX, UCM0JIb30BaHHe KOMIIbIOTEPHbBIX IPOrpaMMy,

yHpaBJasoLUX NTpUbopamu;

-UCI0JIb30BaHUe CPe/CTB JJUCTAaHIIMOHHOT O CONPOBOX/eHNA yUeOHOTO NPOoLecca;
-penojiaBaHue AUCLUIIIMH B $opMe aBTOPCKUX KypPCOB M0 IpOorpaMMaM, COCTaBJI€HHbIM Ha OCHOBE pe3y/IbTaTOB UCCAeL0BaHUMN

Hay4HbIX Ko MI'Y.

10. Yye6HO-MeTOAUYECKHE MAaTepPHUaJIbI AJIS CAMOCTOATE/JIbHOM paGoThl N0 AUCHUIIIUHE (MOAYJIIO):

CTyaeHTaM npeaocCTaBadeTCd NporpaMmMa Kypca, rjiaH 3aHSATUN U 3alaHud 4Jid CaMOCTOSITEebHOM pa60TbI, Ipe3eHTalnru K JIEKINOHHbIM

3aHATHUAM.




11. PecypcHoe obecnieyeHue:
e [lepeyeHb OCHOBHOU U BCIIOMOTaTeJbHOU y4eOHOM JINTEPATYPhI KO BCEMY KypCy

OCHOBHas JiMTepaTypa

1. M.I". YepHbiweBa, IA. BagyH. MeyeHble coeiuHeHUS B QU3UKO-XHUMHUYECKUX U OMOXUMHUYECKUX UCCTIe0BaHUAX. JIEKIIUU U IPAKTUKYM.
[Tocobue. U3a. MockoBckoro yHuBepcuteTta. 2018. 55 c.

2.T.E.Koguna, P.H.KpacukoBa. MeTozbl nosiyueHus pajuopapMaleBTUYeCKUX IPenapaToB U PaJMOHYK/IU/HbIX TeHepaTOPOB JJid /lepHOH
MeAuLHbL M., U3a1. nom M3AH, 2014. 281 c.

3.T.Yonnun, . Pugbepr. AnepHas xumus. OCHOBbI TEOPUU UM IpuMeHeHUs1. M.: JHeproatomusaat, 1984, 304 c.

4. 3.C.®unatos, E,®.CuiMoHOB. PU3HMKO-XMMHUYECKHE U JePHO-XMMHUYECKHE CIIOCOOBI OYYeHUsI MeYeHbIX OpraHUYeCKUX COeJUHEHUN U UX
uaeHTUuPuKanusa. M., Jueproaromusaat, 1987. 141 c.

5.J1.A.bapaTtoBa, E.H.borauesa, B.U.I'onbaanckuii, B.A.Kos6, A.C.CniupuH, A.B.lllumkoB. TpuTHeBas naaHurpadpus 6Mog0ruyecKux Makpomo-
Jekys. M., Hayka, 1999. 175 c.

JlonoJTHUTE/IbHAS JINTepaTypa

1.]. Konya, N.M. Nagy. Nuclear and Radiochemistry. First edition. Elsevier. 2012. 418 p.

2.]-V. Kratz, K. H. Lieser. Nuclear and Radiochemistry. Fundamentals and Applications. Third, Revised Edition, Wiley-VCH Verlag GmbH & Co.
KGaA, 2013,913 p.

3. M.A. boropoackas, I'.E. KoguHa. XuMuueckast TeXxHOJIOrMs paguodapMaleBTHYECKUX [IpenapaToB; Kypc JeKuui: yue6. [locobue. M.: ®PMBIL]
uM. A.Wl. bypnazsana ®MBA Poccuy, PXTY um. /. U. Mengeneesa. M. 2010, - 454 c.

4. A.Mappey, A.JL.Yunbpamc. Yactp 1. CHHTe3bl OpraHU4eCcKrUX COeJUHEHUN € u30Tonamu yraepoga. M., Usa. UJI, 1961.

5. A.Mappeii, A.J1.Yunbsamc. Yactb 2. CHHTe3bl OpraHM4YecKUX COeJJUHEHUH ¢ U30ToNaMu Bojgopoa. M., U3a. UJI, 1961.

6. A.Mappe#, .J1.Yunabsamc. YacTb 3. CHHTE3bl OpraHUYEeCKUX COeIMHEHUN C U30TONaMH I'0JIOM/I0B, a30Ta, KUCI0po/a, pocdopa, cepbl. M.,
Uzn. U1, 1962.

7.3.3BaHc. Tputuu v ero coeguHenus. M., Aromuszgat, 1970. 309 c.

e MaTepuajbHO-TeXHUYECKOE 0beclieueHue: CrelMaibHbIX TPeO0BAHUM HET, 3aHATHS POBOJASATCSA B 0ObIYHOW ayAUTOPUH, OCHAIIlEH-
HOM IOCKOW U MeJsioM (MapKepaMH)

12. fI3bIK npenojgaBaHus — pyCCKAMN

13. [IpenogaBaTtenu: K.X.H. gou. baayH I'.A., K.x.H. foy. YepHbiesa M.T'.
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q)OHAbI OI€HOYHBIX CPEACTB, H806X0/1HMble AJIA OEHKH pe3yJ1bTATOB 06y‘{eHl/IH

OO0pa31bl OLIEHOYHBIX CPECTB I TEKYLIEro KOHTPOJIS YCBOCHUS MaTepHaja U IpOMEXyTOUHON aTTecTaluu - 3k3aMeHa. Ha sk3amene nmposepsercs
JOCTHKEHHE IPOMEKYTOUHBIX UHANKATOPOB KOMIICTCHIUH, IIEPEUYNCIICHHBIX B I1.5.

Bomnpocsl K 3K3aMeHy

L ONU W

19.
20.
21.

22.

HoMmeHK/1aTypa MeueHbIX OpraHM4eCKUX COeJJUHEHU .

OcoGeHHOCTH PaboThI C BEll[eCTBAMHU, CO/lep KalllUMU PaJHOHYK/IUIbl. PaiualiMoHHAs yCTOMYMBOCTh MeYEeHbIX COeTUHEHHUH.
Tpe6oBaHus, pebsBJseMble K MEYeHbIM BellleCTBaM. PaZlHOHYK/IM/IHAS, XMMUYeCKas U paMOXMMHUYecKast YUCTOTa.

MeTo/bl HAeHTUUKALIMY MEYEHBIX COeITUHEHUH.

0611as XxapaKTepUCTUKA XMMUYECKUX METO/[0B CUHTEe3a MeYeHbIX COeITMHEHHU .

[TonyyeHnue u cBoiictBa 4C. UcxofHble cOeJUHEHUS [1JIs1 CHHTE3a COeJUHEHU N, MedyeHHbIX 14C.

MouJieKyIsipHbIe NeperpynnupoBKUA U CHHTE3 COeJUHEeHUH, MedeHHbIX 14C.

Crioco6bl CHHTe3a MedeHHbIX 14C apoMaTUYeCKUX U TeTEPOLMKINYECKHUX COeTUHEHU M.

[TonyyeHue u cBoMcTBa TPUTHS. McxojHbIE U K/IIOUEBbIE COEJUHEHUS] B XUMUYECKUX METOIaX CUHTE3a TPUTUPOBAHHbIX COeIUHEHHU .

. OcHOBHBIE c1IOCOObI XUMHUY€ECKOI'0 CHHTe3a MeYeHHbIX TPUTHEM COeJUHEeHUH.

. Paguonyknuzel rasnorenos. CBoMCTBa U noJiydeHue. cxoiHble cOeAMHEHUS /1S CHUHTE30B.

.CoeiluHeHM s, MeUeHHble paZJMOHYK/IM/1aMU cepbl. BO3MOXXHOCTHY CUHTe3a U UCI0JIb30BaHUS COeJUHEHUM, MeUeHHbIX 38S.

.[losydyeHue, Bbl/le/iIeHMe U CBOMCTBA paAuOHYKIU0B 32P 1 33P. CoejHeHUs, Me4YeHHble PaJIMOHYKIUAaMHU ¢pocdopa.

.[loniyyeHue coeiHeHU MedyeHHbIX 11C.

.[Tonyyenue coeqriHeHni MeueHHBbIX 13N.

.[lonydyeHue coeJUHeHU M MedeHHBIX 1°0.

.[loniyyeHue coeiHeHU MeuyeHHbIX 18F.

. 061ada xapaKTeprUCcTHUKA peaKLiui U30TONMHOT0 06MeHa. BO3MO>XXHOCTH MCII0/1Ib30BaHMA U30TOITHOTO 0OMeHa JiJIl CHHTe3a MedeHbIX Coe/iU-

HEHUU.

[ToniyyeHue rasoreHcoepKaliux OpraHuuecKux COeJMUHEHUM METO/I0M U30TOMTHOT0 0OMeHa.

M3oTonHbIN 06MEH BOAOPOJA B OpraHUYeCKUX coeiuHeHUX. KaTanusaTopsl, UCN0Jib3yeMble B peaKUsIX U30TOMHOr0 06MeHa BOI0POAa.
['oMoOreHHbIM KaTa/U3 [J15 IOJyYeHHsI MEYEHHBIX TPUTHUEM OpPraHUYeCcKUX coeuHeHU . [Ipermy1iecTBa ¥ HeZJOCTaTKHM TOMOT€HHbIX KaTa-
JIMTUYECKUX peaKILUH.

['eTeporeHHbIN KaTalu3 AJid NMOJyYeHUsS] MEYEHHBbIX TPUTHEM OPraHUYEeCKUX coeAMHeHUN. PaKTOophl, BAUAKLME HA PaJUOXUMUYECKUIN
BBIXO/| U MOJIIPHYIO PaIMOAaKTUBHOCTb MeY€EHbIX IPOAYKTOB.



23. BeicokoTeMnepaTypHbI¥ TBep0da3HbI KaTaTMTUYECKHUU U30TONMHBINA 0OMEH € ra3000pa3HbIM TpUTHEM. MexaHU3M peaKIiuh U30TOMHOT 0
obMeHa BoZiopoja Ha TpUuTHH. Ciu10Bep BOAOpOJa.

24.30TONHBIN 06MEH cepbl B OpraHUYECKUX CoeuHeHUsAX. OpraHruyecKre BeLleCTBa, coAepKallue 35S, mosyyeHHble METOZ0M U30TOMTHOTO
obMeHa.

25.061was xapaKTepUCTHUKA U 0COOEHHOCTU MeTo/ia OMOCHHTEe3a B IIOJIY4€eHUHU MedeHbIX OpraHu4ecKUX CoeJJMHEeHUH.

26. 061mas xapaKTepUCTHKA MeT0/Zja aTOMOB 0TAa4u. OCHOBHbIE CTa/JUM B3aUMO/€CTBHUA “TOPSAYHUX aTOMOB C OKPY>KalOLIMMU MOJIEKYJIaMHU.

27.1losnyyeHre Me4eHbIX COeJUHEHUH NIPU -pacnazie MHOIOKPATHO MeYEHHBIX TPUTUEM OpPraHUYEeCKUX COeIMHEHU.

28.llonyyeHue coeUHEHU N, MEYEHHBIX TPUTHEM, METOI0M Busbiioaxa.

29. Crioco6bl noJiyyeHUs aToMapHoOro Tputusa. KataiMTruyeckas aucconuanus BoAopoja Ha Boabdpame. PakTopel, onpesessolie HHTEeH-
CUBHOCTB [I0TOKA aTOMapHOr0 TPUTHA Ha MUIIEHb U €r0 IHEepreTU4eCKHe XapaKTePUCTUKH.

30. PeaknjoHHas CnoCOOHOCTb aTOMAapHOI'0 TPUTHS. XUMHUY€ECKHe NPOLLECChl B MULIEHU, TPUBO/JSAILNE K 00pa30BaHUI0 MeYeHbIX COeJUHEHU I
1o/, leiCTBUEM aTOMapHOT 0 TPUTHA.

31.lIlpuMeHeHre MeTOAA TEPMUYECKOM aKTUBALMU TPUTHUA [JI4 NIOJyYeHUs MeYeHbIX COeJMHEeHU! Pa3/IMYHbIX K1accoB. [losydeHne MedyeHbIX
OMO0JIOTUYECKH aKTUBHBIX COeJUHEHU .

32. TputueBas naaHurpadus.

33. TpuTueBbli 30H/,. Ucrnosib30BaHWE aTOMApPHOT0 TPUTHUS [1J1s1 UCC/IeJOBAaHUS a/IcCOPOIIMOHHBIX cyoeB [1AB.

MeToan4yecKue MaTepuasbl JJisl IPOBeJEeHUs MPOLEeAYP OLleHUBAHMSA Pe3yIbTaTOB 00yYeHUs
[lIkasia o1feHMBaHUsI 3HAHUH, YMEHUHN U HABBIKOB SIBJISIETCS €IMHOMN /1S BCEX AMCLMILIMH (MIPHUBeieHa B TabJIMIle HUXKe)

IINKAJIA U KPUTEPUU OLEHUBAHUA PE3YJIbTATA OBYYEHHUA no aucuunyivHe (MOAYJII0)

OneHka 2 3 4 5
PesysnbTaT
3HaHuA OTtcyTcTBUE dparmMeHTapHble 3HAaHUA O611Me, HO He CTPYKTYpUpPOBaH- CdopMupoBaHHbIE CUCTEMATHYe-
3HAHUU Hble 3HaHUA CKHe 3HaHUdA
YMmenusa OTtcyTtcTBHE B Liesiom ycrnelHoe, HO He B nesioM ycrnemHoe, HO coepa- YcneuHoe ¥ cucTeMaTH4YecKoe
yMeHHUH cUCTeMaTH4yecKoe YMeHHUe | Ilee OT/eJibHble Po6esbl yMeHue yMeHue
(ZomyckaeT HETOYHOCTH HENPUH-
[[UIHMAJIbHOT0 XapaKTepa)
HaBbiku (BJ1aze- OTtcyTcTBUE Hasnunyue oTaenbHbIX B nesioM, cbopMupoBaHHbIe CdopMUpOBaHHbBIE HAaBbIKH, IPU-
HUS) HaBbIKOB HaBbIKOB HaBbIKH, HO HEe B aKTUBHOU popMe MeHseMble [IPU pelleHUH 3a/a4
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PE3YJIbTAT OBYYEHUA
1o AUCHUIIMHE (MOAYJII0)

®OPMA OUEHUBAHUA

3HaTh: dKTyaJIbHbI€ HallpaBJE€HHUA I/ICCJIe,Z[OBaHI/Iﬁ B 00J1aCTHU COBpEMeHHOf/’I paaAruOXUMHUHU

3HaTh: COBpEMEHHbIE€ ME€TOAbI ITIOJIYI€HHUA MEYE€HbIX COE,Z[I/IHEHI/Iﬁ

3HaThb: COBpEMEHHbIE ME€TOAbI daHAaJIN3d ME€YE€HbIX COG,ZLI/IHEHI/II;’I

YmMmeTs: onpegesadTb CIoco6 BBE€JEHUA paAI/IoaKTI/IBHOI‘/’I METKH B OpraHH4€CKHe COeJUHEHUA AJid
pemieHrnd Hay4YHbIX U IIPAKTHYE€CKHX 3a4a4

YMmeTs: onpeaeadTb rpPaMOTHO HAXOJUTb CIoco6 aHa/iM3a Me4eHbIX COGAHHGHHﬁ, onpeaeJeHnA
XHUMUYECKOU U paﬂI/IOXI/IMI/I‘IeCKOI‘/JI YU CTOTHI ITperapaTa

MepOoNpUATUSA TEeKYyLero KOHTPOJIA
yCIieBaeMOCTH,yCTHBIM OIPOC Ha 3K-
3aMeHe




