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Pabouas mporpaMma JUCLUUIIMHBI pa3paboTaHa B COOTBETCTBUHM C CAMOCTOSITENbHO yCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) pnsa peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTebHbIX MPOTPaMM BhICLIET0 0Opa30BaHUs MO HAMPABJIEHUIO
noarotoBku / cnenuanbHocTd 04.05.01 «DPyHJgaMeHTasbHass U NpPUKJIAJHAs — XU-
MUs» (MporpaMMa creLuaJnTeTa), yTBepKaeHHoro npukasom MI'Y ot 29 nekabpsa 2018 ro-

naNe 1770 (c usmeHenusiMu no npukasy N2 1109 ot 11.09.2019).

['ox (roabl) npueMa Ha o6ydeHue 2019/2020



1. MecTo aucuunauubl (MoayJis) B ctpykType OOIl: BapuaTuBHasg yactb OOII, 6710k [1/1.

2. [lnaHupyemble pe3y/ibTaTbl 00y4eHHs 10 JUCLUIIIMHE, COOTHEeCEHHbIe C IJIAaHUPYEeMbIMU pe3yJibTaTaMU OCBOEHHs 06pa3oBaTeIbHOW Mpo-
rpaMMbl (KOMIETEHLUSMHU BbITYCKHUKOB). COOTBETCTBHE pe3yAbTaTOB 00y4yeHus o AaHHOMY ajieMeHTy OIIOII pe3yabTaTtam ocBoenus OINOII (B
dbopme kKoMIeTeHIUA - UHAUKATOD - 3YB) ykazaHo B 061el xapakTepuctuke OIOII.

KoMnereHuus

WHAUMKaTOp AOCTHXKEHUA

[lnaHupyeMbie pe3y/ibTaTbl 06yYEeHHs M0 AUC-
HUIVIMHE (MOAYJI10)

OIIK-1.C. CnocobeH peliaTb COBpEMEH-
Hble Tpo6JieMbl QyHAAMEHTAIbHOU U
NPUKJIAJHOW XUMUH, UCTI0JIb3Ys METOL,0-
JIOTHIO HAyYHOI0 MO/X0/1a U CUCTEMY
byHlaMeHTaIbHbIX XUMUYECKUX TOHATUH
Y 3aKOHOB

OIIK-1.C.1. BocipuHuMaeT nH$OpMAIHMIO XUMU-
YeCKOT0 CoZiep>KaHus, CHCTeMaTU3MpyeT U aHa-
JIN3UpYeT ee, OLleHUBAET aKTyaJIbHOCTb U CTe-
HleHb HOBU3HbI JJAHHBIX

3HaThb: aKTyaJ/IbHble HallpaBJIEHUS UCCIe0BaHUMN
B 06J1aCTU COBPEMEHHOW paIMOXUMUHU

CIIK-1.C. Cmoco6eH HUCIoJIb30BaTh 3Ha-
HUS 06 YCTONYHUBOCTH aTOMHBIX si/iep U
sIBJIEHUW PaJINOAKTUBHOCTH, O sI/IepHBIX
npeBpallleHUsIX U PeaKLUsX, 0 BO3IeHCT-
BUU UOHU3HUPYIOIIEr0 U3JIyYeHHs Ha Be-
IIECTBO /151 KBAJIMGUIUPOBAHHOM MOCTA-
HOBKH U pellleHUsI paJUOXUMHUYECKHUX 3a-
Jad

CIIK-1.C.1 UnTepnpeTupyeT pe3yJbTaThbl 3KCIe-
PHMMEHTOB C y4acTHeM PaJMOAaKTUBHBIX BelleCTB
C WCHOJIb30BaHUEM COBPEMEHHBIX IpesCcTaBJie-
HUH 00 YCTOMYUBOCTHU aTOMHBIX S1iep U SIBJIEHUU
pPaZiIMOAaKTUBHOCTH, O AAEPHBIX NpeBpalleHUAX U
peaknusax, 0 BO3JeNCTBUU HOHU3UPYIOILETO M3-
JIy4eHHs Ha BellecTBO

3HaTh: MeXaHM3bl B3auMOJEeHCTBUSI HOHU3U-
PYIOILEro U3Jy4eHHus C BEUeCTBOM

3HaTh: COBpeEMEHHbIe NpeJCTaBJeHUsl 06 YCTOM-
YUBOCTH aTOMHBIX Si/IEp U SIBJIEHUU Pa/IM0AKTHUB-
HOCTH, O SiIepHbIX NpeBpallleHUsAX U peaKUsiX, O
BO3/IEICTBUM HOHU3UPYIOLIETO U3JyYEHUs Ha
BEIIEeCTBO

YMeTh: rpaMoTHO (OPMYJHPOBATH AJTOPUTM
pellleHUs] PaJMOXUMUYECKUX 33J]ad C Y4eTOM
3HaHUH O Mpoleccax paJuoaKTUBHOrO pacnaza u
BO3/IECTBUM HOHU3UPYIOLIETO U3JIyYEHUs Ha
BeleCTBO

CIIK-4.C. CiocobeH UCnoJyib30BaTh Teope-
THUYeCKHEe OCHOBBI BO3/IEMCTBUS U3JyYe-
HUS Ha )KMBbIe OPraHU3Mbl JJI OLleHKHU
KOJIMYeCTBEHHbBIX XapaKTepUCTHUK onac-
HOCTH JJaHHOTO U3JIy4YeHHs JJid yeJioBeKa
Y OKpY>Kalollled cpeJibl

CIIK-4.C.1 [IpoBOAWT KOJIMYECTBEHHbIE OLEHKHU
BO3/I€MCTBUS U3JyYEHUS HA )KUBble OpPraHU3Mbl

BsiajgeTh: HaBbIKaMU NMPOBEJEHUST KOJUYECTBEH-
HbIX OLIEHOK BO3/IeMCTBUS W3JIyYeHUsI Ha )KUBbIE
OpTaHU3MBI.

YMeTb: KOPPEKTHO OL|eHMBATh ONACHOCTb JaH-
HOT'O BHJIa U3JIyYeHHUs JJisl 4YesioBeKa U OKpy-
YKalolller cpe/ibl

3. 06'beM AUCHUIIMHBI (MOAYJIS1) COCTABJAET 2 3a4E€THBIX eJUHUILbI, BCero 72 4yaca, U3 KoTopbix 40 4acoB cocTaB/isieT KOHTAKTHasl paboTa CTy-
JleHTa c npenojaBaTesieM (36 4acoB 3aHATUSA JIEKLHOHHOTO THUIIA, 2 Yyaca — PYNINOBble KOHCYJIbTALUY, 2 Yaca — IPOMeXYTOYHbIH KOHTPOJIb yCIe-
BaeMOCTH), 32 yaca COCTaBJIsieT CaMOCTOsITe/IbHasA paboTa CTyieHTa.




4. Bxo/iHble Tpeb6OBaHUA /11 OCBOEHUS AUCLHHUIIMHBI (MOAYJIsA), IpeABapUTe/IbHbIE YCJI0BUS.

O6yyarouncsa JoKeH

3HaTh: OCHOBHbIE TEPMHHBI, IOHATHUA U 3dKOHbI paJUOXHUMHUHN

YMeTb: UCII0/Ib30BaTh PaJMOXMMHUYECKHE MEeTO/bl B PYTUX 006J1aCTAX HAYKHU.

BJIaAETb: TEeXHUKOU HN3MepeHUud pa3/IMYHbIX TUIIOB PAJUOAKTUBHOT'O U3JIYYE€HUA

5. CoziepkaHue AUCHHUIIMHBI (MOAYJIsA), CTPYKTYPUPOBAHHOE 110 TEMaM.

HauMeHoOBaHMe U KpaTKoe coJep-
»KaHUe pa3/ejoB U TeM AUCHHUII-
JIUHBI (MOAYJIf),

Bcero
(4acsi)

B ToMm uucine

KoHTaKkTHas pa6oTta (pa60oTa BO B3aMMOJeHCTBHH C Ipeno-
AaBaTeJsieM), 4achbl

CamocTodATebHasA pado-
Ta 00y4auUierocs, 4achbl

dopma npomeKyTO4YHOM aTTECTA- W3 HUX 13 HUX
MY N0 AUCHUILINHE (MOAYJII0)
o . . YyebHble 3a- Bcero > m Bcero
e = & = HATHSA, Ha- = o
—~ o = o ) E =
o o]
= & 5 = npaBJIeHHbIe = S
Q. Q )
S s 2 2 Ha npoBeje- = <
= § o 2 HHeE TeKylle- f ¥
a 3 L S < | ro KOHTpOJIS = 3
a) [aa)
u: % i 5 5 | ycnesaemo- 2o o
= = = 2 & | cru, mpome- s = S .
X o & © E = 5 » 1P ° g c g
T E = > = 5 | KYTO4YHOH = S £
M & M e ~ = ~ O aTTecTaluu Mm m Eox
Tema 1. XuMuyeckue 3aa4u pauo- 4
XUMHH
Tema 2. [Ipor3BOACTBO paMOHYK- 4
JIU0B
Tema 3. U30TONHBIN 0OMeH 2




Tema 4. [[puMeHeHUe MeTOla paiuo-

aKTHUBHBIX UHAUKATOPOB Ha NpUMe- 2 2

pe MeYeHHbIX TPUTHUEM COeJJUHEHU I

Tema 5. TpuTHeEBbIN 30H/, B HAYYHbBIX 2 2

YCCJIe[JOBaHUAX

Tema 6. MéccbayapoBcKasi CIEKTPO- 2 2

CKOMHS B paZJHOXUMUHU

Tema 7. CoBpeMeHHbI€e IPOOJIEMBI 4 4 9
paauodapmMaleBTUYECKON XUMHUHU

Tema 8. 'opssuyue yacTULBI U AZlepHas 2 2

KPUMHUHAIMCTHKA

Tema 9. [Ipo6JsieMbl UMMOOUJIN3ALUHA 4 4

PaZMOaKTUBHbBIX OTX0/I0B

Tema 10. O61ue npo6sieMbl MUTpa-

LMY PaIMOHYKJIHU/0B B OKpYy»Karolieu 2 2

cpene

TeMma 11. Pazgenenue f-asieMeHTOB 2 2

Tema 12. [lepepaboTka oTpaboTaH- 4 4

HOTO f1IepHOTO

Tema 13. MaTepuasioBeieHHe aBa-

pui Ha peakTopax. Co3zaHue JIOBy- 2 2

HIEeK /151 KopuyMa

[IpoMexxyTO4YHasd aTTecTalusa 3a4yem 30
HToro 72 36 40 32




6. O6pa3oBaTe/ibHbI€ TEXHOJIOTUH:

-IpMMeHeHHe KOMIIbIOTEPHBIX CUMYJISAITOPOB, 06paboTKa JaHHBIX Ha KOMIIbIOTepaX, UCN0Jb30BaHUEe KOMIIbIOTEPHBIX TPOTPaMM, yIIpaB-
JALUX Npubopamu;

-MCI0JIb30BAHUE CPEJICTB AUCTAHIIMOHHOT'O COMIPOBOXK/AEHHUS YUeOHOT0 MPOILECCa;

-mpernojiaBaHue JUCHUIJINH B GopMe aBTOPCKUX KYPCOB IO MPOrpaMMaM, COCTaBJIeHHbIM Ha OCHOBE pe3yJIbTaTOB UCCeJOBAHUM HAayYHBIX
mkoJs MI'Y.

7. Y4eGHO-MeTOANYECKHEe MaTepHrabl JJisl CAMOCTOATE/IbHOM Pa6oThI N0 AUCHUIIIIMHE (MOAYJII0):
Caut kadenpnl paauoxuMuu http://radiochemistry-msu.ru/

YepusbimeBa M.T'., BagyH I''A. MedyeHble coeiluHEHUSI B QU3UKO-XUMUYECKUX U OMOXUMUYECKHUX UCCIe0BaHUSAX. JIEKIUY U TPAKTUKYM. U3,
Mock. YH-Ta. 2018. 55 c.
®abpuyHbii [1.B., [Toxonok K.B. Mecc6ayspoBckas ClIeKTPOCKONUA U ee IPUMeHeue /11 XMMUYeCKOW JUarHOCTUKU HeOpraHu4ecKrUx MaTe-

puasioB. KoHcIeKT Kypca JIeKI MU /11 CTYAeHTOB CTapIIUX KypCOB M aCIMPaHTOB XMMHUYeckoro ¢akysbTeta MI'Y. 2012. 142 c.
KoHcnekT ieKIiu

8. PecypcHoe obecnieueHue:
e [lepeueHb OCHOBHOM 1 BCLIOMOTraTeJbHOW yUeOHOU JTUTEPATYPhl KO BCEMY KypCy

OcHoOBHas JiIuTEpaTypa
1. P.A. Anues, C.H. KanmbikoB. PagnoakTuBHOCTb. M.: JIanb. 2013, 304 c.

2. B.B.JlykbsiHos, C.C.bepaoHocos, N.0.borateipes, K.b.3a6openko, b.3.Moda. PasroakTHBHbBIE HHAUKATOPHI B XUMUHK. OCHOBBI MeToZa. M.:
Bricuiag mkoJsia, 1985, 287 c.

3. W.Xana, k. HaBpaTtua. PajuoakTHBHOCTb, MOHU3UPYIOLee U3JIyYeHUE U si/iepHas aHepreTuka. [lep. c anra./nop peg. b.®. Msacoenosa, C.H.
KasmbikoBa. M.: JIKH, 2013. 432 c.

MaTepuasibHO-TEXHUYECKOE 0OOecriedyeHre: 3aHATHS NPOBOASATCSA B 0ObIYHOM ayJJUTOPUH, OCHAILLEHHOW MYJIbTUMEJUMNHON TEXHUKOU JJ151
JleMOHCTpaL 1 MaTepHUaJIoB.

Jlono/IHMTEe/IbHAS JIUTEPATYPa

1. 10.A. CanoxxHukoB, P.A. Anues, C.H. KasimbikoB. PagroakTUBHOCTB OKpy»Katoien cpebl. M.: BUHOM. JlabopaTopus 3uanui, 2006. 286 c.
2. I'.Yonnwun, {. Punbepr. AnepHasa xumusa. OCHOBbI TeOPHUM ¥ IpUMeHeHUs1. M.: JHepro-atomusaar, 1984, 304 c.
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3. KopunaTl.E., KpacukoBa P.H. MeToab!l nosydyeHus: paguodpapmareBTHYECKUX IpenapaToB U PaAUOHYKIUIHbBIX TeHepaToOPOB AJis AiepHOHU
MeauIMHBL. M.: U3naTenbckuit oM MOU. 2014. 279 c.

9. AI3bIK npenojaBaHus — pyCCKUHU

10. [IpennogaBaTesnu:

cTapiiui npenojaBartesb [lyboBast Osibra BanepreBna4959393223

K.x.H., noueHT CeBepuH AnekcaHp BanepbeBuu 4959393207

K.x.H., foueHT [leTpoB Baagumup 'enHagueBuy 4959393220

K.x.H., Hay4HbI¥ coTpyHUK PoMaHuyk AHHa lOpbeBHa 4959393220

Hay4YHbIN COTpYAHUK MuTpodaHoB Aptem AnekcanzpoBud 4959393220
Beaywun nHxxeHep Hesosimn I0puit Muxaniosud 4959393220

MJIaZLIMHM Hay4YHbIX coTpyAHUK MaTBeeB [leTp UropeBuu 4959393220

K.X.H., CTapIIMHX Hay4YHbIX cCOTPYAHUK ['1askoBa flHa CepreeBHa 4959393217
K.x.H., nonieHT YepHbiieBa Mapus ['puropreBHa 4959394793

K.x.H., Beiylluii Hay4YHbI cOTpyAHUK AnneB Pamus ABTaHauoBud 4959393220
K.x.H., cTapimiuii Hay4YHbIX cOTPpYAHUK BiacoBa Upuna IuresbcoBHa 4959393220
J.x.H., BeAyl Ui Hay4HbIX coTpyAHUK llupsieB Angpeit Anbb6epToBud 4959393220
K.x.H., Hay4HbIH cOTpyAHUK JlapeHKOB AHTOH AsiekceeBru4 4959393220

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AUMBbIE /JIsl OLLeHKH Pe3y/IbTATOB 00y4eHus

O6pa3sLbl OLeHOYHBIX CPEe/ICTB JJ1f TEKYLIEro KOHTPOJIA YCBOEHUS MaTepraJsia U IPOMeXXyTOUHOHM aTTeCTalUu - 3a4eTa. Ha 3ayeTe npoBepseTcs
JOCTU>KEHH e TPOMEXYTOYHbIX MHAUKATOPOB KOMIIETEHI| UM, IepeuyUCIeHHBIX B 1.2,

Bonpocsl As14 3a4eTa:
1. MecTo ¥ poJib paZJHOXUMHH B COBPEMEHHOM HayKe.
OcHoOBHBI€e cIOCOOBI OJTY4YeHUs PaJUOHYKINU0B.
MexaHu3Mbl U30TONHOTO 06MeHa. U30TonHbIe 3 PEKTHI.
[IpuMeHeHNe MeuyeHbIX COeJUHEHUI B PU3UKO-XUMUYECKUX UCCIeJOBAaHUAX
Crioco6bl oJIy4eHUs] MeUeHbIX COeJJUHEHU N
MéccbayapoBcKas CIEKTPOCKONUSA B paiJUOXUMHUU
CpoiicTBa f-aieMeHTOB

N s W



8. O61mue npo6aeMbl MUTPaLMK PAJJUOHYKIUJ0B B OKpYKalolleil cpese

9. ['opsiyve YacTHUIbl U UX UCIIOJIb30BAHHE
10. fAepHblil TOMIMBHBIN LUK [IpUHIUNIBI 06palleHus C paJUOAKTUBHBIMU OTX0/1aMU
11. PoJ1b ¥ MeCcTO paIMOXMMHUHU B PA3BUTUH COBPEMEHHOUN MeJUIIMHBIL. f1epHasg MeauluHa. PaaunodapmmnpenapaThbl.

MeToau4eckue MaTepuasisbl A/ IPOBeJeHNs NPoLeAyp OlleHUBAHUA Pe3y/IbTaTOB 00y4eHUs

[lTkana OLl€EHNBaHHUA 3HaHHﬁ, YMeHI/Iﬁ N HAaBbIKOB ABJIAE€TCA e,Z[HHOﬁ AJid BCeX JTUCHHUITJIMH (an/IBe,aeHa B Ta6m/1ue HI/I}KE)

INKAJIA U KPUTEPUU OUEHUBAHHWA PE3YJIbTATA OBYYEHHUA no aucuunavHe (MoAyJa10)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTcyTcTBHE dparmMeHTapHble 3HaHUA O61Me, HO He CTPYKTYpPUpOBaHHbIEe CdopmupoBaHHbIe cUCTeMaTHye-
3HaHUH 3HaHUA CKHe 3HaHUA
YMenusa OTtcyTtcTBUE B niesiom ycnelHoe, HO He B 1iesioM ycrelHoe, HO cofepalliee | YclelHoe U CUCTeMaTUYeCKoe yMe-
yMEeHUH CUCTeMaTHU4YeCKoe yMeHUue OT/eJibHble TPo6esibl yMeHue (J0- HHe

aJIbHOTO XapaKTepa)

IMMyCKaeT HETOYHOCTHU HEIPUHIUITH-

HaBbiku (Ba1age-
HUS)

OTcyTcTBHE Ha-
BbIKOB

Hasnnune oT/eNbHBIX HAaBbI-
KOB HO He B aKTUBHOU popMe

B nesioM, copMupoBaHHbIE HaBbIKH,

CdopMUpoOBaHHbBIE HABBIKH, IpUMe-
HsieMble IPY pellleHUu U 33/1a4

PE3YJIbTAT OBYYEHUA
1Mo AUCHUILIMHE (MOAYJII0)

®OPMA OLEHUBAHHUA

3HaTh: aKTyaJIbHble HallpaBJIeHUs UCCIeJOBAHUN B 00/1aCTH COBpPEMEHHOMN pajHuOXUMUH
3HaThb: COBpeMeHHbIe NIpe/iCTaB/eHNs 06 YCTOMYMBOCTH aTOMHBIX f1/iep U IBJIEHUU PaZJUOaKTUBHOCTH,
0 AAZlepHBIX IPeBpalLeHUAX U peaKLHsX, 0 BO3JeMCTBUU HOHU3UPYIOILEro U3Jy4eHHsl Ha BeleCTBO

MepONpUSATUS TEKYLIEr0 KOHTPOJIS yC-
NIeBaeMOCTH, YCTHBIN ONMPOC HA IK3aMe-
He

YMeTb: TpaMOTHO GpOpPMYJIMPOBATh AJITOPUTM peLIeHUsT PaJUOXUMHUYECKHX 33/1a4 C yYeTOM 3HaHUH 0O
NpOIeCcCax PaIMOAaKTUBHOTO Paclazia U BO3JeUCTBUM HOHU3UPYIOILIET0 U3JIyYeHHs HA BEIeCTBO
YMeTb: KOPPEKTHO OLleHUBATb OMACHOCTb JAaHHOTO BU/A U3JIyUyeHHUs AJ1s1 YeJloBeKa U OKpy Karolei

cpejbl

MepONpUSATUS TEKYLIEr0 KOHTPOJIS yC-
NIeBaeMOCTH, YCTHBIN ONMPOC HA IK3aMe-
He

BﬂaﬂeTb: HaBbIKaMHU IPpOBeAE€HHUA KOJIMYE€CTBEHHBIX OLIEHOK BOS,CLEI‘/’ICTBI/IH HN3JIy4€HHA Ha }KUBbI€ Opra-

HHW3MBI.

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
11eBaeMOCTH, YCTHBIN ONPOC HA IK3aMe-
He







