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O0JsacTh NPpUMeEHeHUA

@®onpn omeHouyHbx cpenctB (POC) - sBusieTcs 00s3aTeNbHBIM TMPUIOKEHHEM K paboueit
nporpaMMe TUCHMIUIMHBI «SlnepHas ¢u3uka» M 00ecreyuBaeT NMPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3yabTaToB OOydeHHs (KOMIETEHLIUH W WX WHAWKATOPOB) MOCPEACTBOM MEPONPHUSATHHA TEKyIled u
MIPOMEXYTOUHOM aTTeCTalllH 110 AUCHUIUIHHE.

e u 3agaum PoH/IA OLIEHOYHBIX CPEIACTB

[enpro PoH/TA OLIEHOYHBIX CPEICTB SIBISETCS YCTAHOBJIEHHUE COOTBETCTBUSI YPOBHS MOJATOTOBKH
oOyuatomuxcsi TpedoBaHUsIM (eAepaTBbHOT0 TOCYIaPCTBEHHOT0 00pa30BaTEIbHOTO CTaHIAPTA.

Jns noctrkenus: noctaBiaeHHOU e DOHIOM OLICHOYHBIX CPEJICTB 0 IUCHUIUIMHE «SInepHas
(bu3HKay PEemarTcs CICTYIOIINE 3aJa9n:

- KOHTPOJb W YIpPAaBIEHUE MPOILECCOM MPHOOPETEHUs OOYJAIOIIMMHUCS 3HAHWUH, YMEHHUU H
HAaBBIKOB, MPEYCMOTPEHHBIX B paMKaxX JaHHOMN JAUCIUILIUHBL;

- KOHTPOJIb W OIICHKA CTEIEHH OCBOCHHUS KOMIIETEHIUH, IPEIyCMOTPEHHBIX B PaMKax JaHHOU
JTUACIUATUIMHEL
o0OecrieueHrne COOTBETCTBHSI pe3ydbTaTOB O0OydeHHs 3agayaM Oynaymiedl  mpodeccroHalbHOM
NEATEILHOCTH Yepe3 COBEPIICHCTBOBAHHWE TPAJAMIIMOHHBIX M BHEJIPECHUE HWHHOBAIMOHHBIX METOJOB
oOydeHuss B 00pa30BaTeNbHBIA MPOIECC B paMKax JaHHOW AMCHUILIMHBLIIepedeHb IMIaHUpyeMbIX
pPEe3yJIbTaTOB OOYYCHHSI IO TUCIHHUIUIMHE, COOTHECCHHBIX C TUIAHUPYEMBIMH PE3yJbTaTaMH OCBOCHHUS
00pa3oBaTeNbHON IPOTPAMMBI



1.1. B pesynbrare ocBoenuss OOIl GakamaBpuata OOydarolmuiicss JODKEH OBIANIETh CIEIYIOIIMMHU
pe3yibTaTaMi 00YUYEHUs 110 JUCLHUITINHE:

Koowt \Haumenosanue komnemenuyuu Koo u naumenosanue unouxamopa
KomnemeHuyuil 00CmuUdICeHUsA KOMREemMEeHUUU
T1K-1 CriocOOHOCTh UCIIOIh30BaTh 3-TIK-1: OCHOBHEIE CBOMNCTRA -
Hay1IHO-TCXHHCCKYTO _ |XxapakTepHCTHKM aTOMHBIX SIIEP M SACPHBIX
MH(OPMALUIO, OTEHCCTBEHHBIH 1 |neaypif, 3aKoHBI COXAHCHHMSA B SICPHBIX
3apyOexKHBIH OTIBIT B 061IACTH DEaKLUsAX  OCHOBHBIE  3aKOHOMEPHOCTH
LIPOBEICHUS XUMHIECKOTO DaJMOAaKTUBHBIX  IPEBPALICHUM;  0OIIue
AHA/IM3a KOHKPETHBIX 00BEKTOB  |opoiterpg AIEpHBIX PeaKIUil 1 0COOEHHOCTH
(CHPM’U noutyhadpHKaToB, S1/1EpHBIX peakuuii; OCHOBHBIE
[ OTOBOU IPOAYKINH, B TOM HUCIIC |35y ogomepHOCTH B3aUMOICHCTBHUS
(bapmaneTiecknx cyberanmii) MOHU3HUPYIOLIETO0 M3JIy4eHUS C BEIIECTBOM;
JIeTaJIbHbIE  XapaKTEPUCTUKU  Mpoliecca
NeJICHUs] aTOMHBIX SIIIEP.
V-IIK-1: npuMeHsSTh OCHOBHBIC CBOWCTBA M
XapaKTEPUCTUKHA aTOMHBIX fJIEp U SACPHBIX|
peaKIrii, 3aKOHbI COXpPAaHEHUS B SIICPHBIX
peakusaX Il Ka4eCTBEHHOTO OOBSICHEHHS
s,IepHO-(PU3UUECKHUX MTPOIIECCOB; ONPEICIISITh
W3MEHEHUE KOJIMYECTBA  PaJMOAKTHUBHBIX|
siIep ¢ TEUEHUEM BPEMEHU;
B-IIK-1: HaBblkamMu paboThl C  SJIEPHO-
buznueckuM 00OpyIOBaHUEM U MPUOOPAMH;
HaBLIKAMH BBIIIOJTHCHUS U3MEPEHUI
COOTBETCTBYIOIINX BEJIMYHUH.
OCHOBHBIMH IpueMaMu 00paboTKu
SKCIIEPUMEHTAIIbHBIX JIaHHBIX.
IK-3 Cnoco0Oen ucronab30BaTh 3-T11K-3 3HaTh: OCHOBHBIE (PU3HUECKUE
3aKOHOMEPHOCTH M TIOCTHIKEHHUSA  3aKOHBI M METOJIbI OOpabOTKH JTaHHBIX
XMMHYECKON TEXHOJIOTHH KaK V-VIIK-3 YMmeTs: paboTath 1o 3a1aHHON
HayKH UL TOAACPIKAHUSA METOJUKE, COCTABIATE OITMCAHUA
ONTHMAJIBHOT'O pCKHUMa IIpH [MPOBOAMMBIX UCCIENOBAHUMN U OTUETHI,
[IPOBCACHUU CYIICCTBYIOIHNX MOArO0TaBIMBATh MaTEpHaJIbl 11 HAYYHBIX
CHUHTC30B YK€ N3BCCTHBIX HY6HI/IK8.I_II/II71
MaTepHaioB, a TAKiKE y4acTBOBaThk B-[1K-3 BnageTs: HaBbIKAMH NPOBEICHUS
B pa3pabOTKEe XUMHUKO- (U3MYECKUX IKCTIEPUMEHTOB IO 3a/1aHHOM
TCXHOJIOTMICCKUX IMTPOLECCOB METOAUKE, OCHOBAMH KOMITBIOTEPHLIX U
HOBBIX MaTCpualoB WH(POPMAITMOHHBIX TEXHOJIOTHUM, HAYIHON
TEPMHUHOJIOTHEH

1.2. Dmanwt hopmuposanun komnemenyuii 6 npoyecce oceoenusn OIl b6axanaepuama

KoMIoHeHThI KOMITETEHITHH, KaK IPaBHII0, GOPMUPYIOTCS MPU U3YUEHUN HECKOJIbKUX JUCIIUILIUH,
a Tak)Ke B HEMaJIOM CTENEHU B mpoluecce mpoxoxaeHus npaktuk, HVUP u Bo Bpemsi caMOCTOSATENbHOM
pabotel oOydaromierocsi. Bemmonnenne u 3ammurta BKP sBnsitorcs BugoM yueOHOW JesITENbHOCTH,
KOTOPBIN 3aBepIaeT mporecc GopMUPOBAHUS KOMIICTCHITHH.

Oransl GopMHUPOBaHUS KOMIIETEHIIMU B IPOIECCE OCBOCHUS JUCIUILTNHBL:
- HAYaJbHBII JTalm - HAa 3TOM JTane (OPMHUPYIOTCS 3HAHUWEBbIE M MHCTPYMEHTAJIbHBbIE OCHOBBI

KOMITIETEHIIMH, OCBAaWBAIOTCSI OCHOBHBIE KaTeropuu, (opmupyroTcst 0a30Bble YMEHHUS.

CryneHnt

BOCIPOU3BOJUT TEPMUHBI, (PaKThI, METO/IbI, TOHATHUS, IPUHIIUIIBI U IPABUJIA; pelIaeT yueOHbIe 3aJa41 10

obpasiry;

- OCHOBHOW »Tam - 3HaHUS, yYMEHHs, HAaBBIKH, oOecreunBamomue (HOpPMUPOBAHHE KOMIICTCHIIUH,
3HAQYUTEIILHO BO3PACTAIOT, HO €ILE HE JOCTUTal0T UTOrOBBIX 3Ha4eHMM. Ha 3TOM 3Tamne cTy1eHT 0cBauBaeT



AQHAIMTUYCCKUE JCUCTBHUS C MPEAMETHBHIMU 3HAHUSMH IO JUCIHIUTUHE, CIIOCOOEH CaMOCTOSITEIBHO
pemars yuyeOHbIe 3a1a4u, BHOCS KOPPEKTUBBI B aITOPUTM JCUCTBUN, OCYIIESCTBIISISI KOPPEKIUIO B XOJIE
paboThI, IEPEHOCHUT 3HAHMSI U YMCHHSI HA HOBBIC YCIIOBHS;
- 3aBepIIAIOIIMII dTall - HA ATOM JTale CTYJACHT JIOCTUTaeT UTOTOBBIX MMOKAa3aTelied Mo 3asBICHHON
KOMITIETEHIINH, TO €CTh OCBaWBaeT BECh HEOOXOJAMMBIN 00hEM 3HAHWI, OBIIAJICBACT BCEMU YMEHUSIMH U
HaBBIKaMU B cepe 3asBIeHHOM KoMIteTeHIIMU. OH CIIOCOOCH MCIOTb30BaTh 3TH 3HAHUS, YMCHHUS, HABBIKH
MIPH PEUICHUH 337124 IMOBBIIICHHOH CJI0XHOCTH U B HECTAHJIAPTHBIX YCIOBHSIX.

Otanbl  GOpMUPOBaHMSI KOMIIETCHIIMA B XOJ€ OCBOCHHUS JUCHUIUIMHBI OTPAXKAIOTCS B
TemarnueckoMm riane (cm. PITT).

1.3. CBs3b Mexay GopMUpPYeMbIMH KOMIIETEHIIUAMH U GopMaMu KOHTPOJISI HX OCBOEHHUS

Ne | Konrposmpyembie HNuauxarop aocTuxkeHUs HaumeHoBaHHe OLIEHOYHOTO
/I |  pasgeinl (TeMbI) KOMMETEeHI[HN CpelcTBa TeKylleil u
AHCHUTLINHBI NMPOMEKYTOYHOM aTTeCTANNHU
Tekymas arTecTanus, S cemecTp
1. [Pazmensr 1 u 2 (2.1) 3-I1K-3, V-IIK-3, B-IIK-3

co0eceloBaHuE, TECTUPOBAHUE,
KOHTpOJIbHAsl paboTa, YCTHBIN OIIpoc
Paznensr 2 (2.2) u 3 3-I1K-3, Y-IIK-3, B-TIK-3 Tect, KOHTpOJIbHAsE PabOTa, YCTHBIM
oIpoc

ITpomeskyTOYHAA aTTEeCTALMA, S ceMecTpP
bKSaMeH ‘ 3-11K-3, V-T1K-3, B-IIK-3 ‘9K3aMeHaHI/IOHHHe OMIeTHI




2. OnucaHue nmokasareJieil 1 KpUTepHeB OLIEHUBAHUS KOMIIETEHIMI HA PAa3JIMYHBIX dTAaNaxX UX (JOPMUPOBAHUS, ONMUCAHHE KA OLIEHUBAHUSA
KoneunbIMu pe3ysbTaTaMu OCBOSHUS MPOTPaMMBbI TUCIUIUIMHBI SBIISIOTCS CHOPMHPOBAHHBIE KOTHUTHBHBIE JICCKPUIITOPHI «3HATHY, KYMEThY, «BJIAJICThY,
pacnucaHHbIe 110 OTACIbHBIM KOMIIETEHIIUSIM, KOTOPBIC MPUBEEHHI B I1.1.1. dopMupoBaHUE 3TUX JECKPUNTOPOB MPOUCXOIUT B MPOLIECCE
M3Yy4YEHUs TUCIUTIIMHBI 10 TarlaM B PaMKax pa3IMYHOIO BH/Ia YY€OHBIX 3aHATUH U CAMOCTOSITEIIBHON PabOTHI.
BrLiensirorest Tpu ypoBHA ¢HOOPMHUPOBAHHOCTHA KOMIIETEHIIMI HAa KaXKIOM dTale: HOPOrOBLIi, IPOJABUHYTHIA U BEICOKHIA.

CTy,Z[CHT HC B COCTOSAIHHU MMPOACMOHCTPUPOBATH 06J'IaIl8.HI/IC KOMIICTCHIIUSAMMU B|

CTAHJAPTHBIX CUTYyalludX.

YpoBHHU Coaep:xaTtejibHOE OcHOBHBIE IPU3HAKHU BbI/IeJICHUS] YPOBHA BPC, |[ECTS/IIarub6anabHan
OIMCAHHE YPOBHS % LIKAJIA I OLEHKH
OCBOCHHsI PK3aMeHa/3a4era
Boicokuii TBopueckas IesITeNBHOCTD | Brarouaem Huicecmosujuil yposeHo.
Bce 6uovl komnemenyuii CTyneHT AeMOHCTpUpYET CBOOOAHOE 00IaiaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIOCOOEH MPUMEHUTD UX B A/
YPOBHE 8 COOMBEMCMEUU C HECTaH/IapPTHBIX CUTYALUsIX: IOKA3bIBAET YMEHHE 90-100 OTammo/
yensamu u 3a0a4amu OUCYUNIUHDL CaMOCTOSITENIBHO IPUHUMATh PELICHHE, PEIaTh 3aureno
npobiemMy/3agady TEOPEeTUYECKOTrO I
IIPUKIJIATHOTO XapaKTepa Ha OCHOBE N3YYECHHBIX
METOJI0B, IPUEMOB, TEXHOJIOTHI
IIpoaBUHYTHIN IIpuMeHeHne 3HaHUN U Brriouaem nusicecmoswyuii yposeno.
Bce uovl komnemenyuti ymeHui B Oosiee mupokux | CTyneHT MOKET 10Ka3aTh BIIaJICHUE
cpopmuposanvl Ha KOHTEKCTaX yueOHO! u KOMIETEHIUSIMU: IEMOHCTPUPYET CIIOCOOHOCTH 85-89 B/
NPOOBUHYMOM YPOBHE 8 poQeCCHOHATBHON coOuparb, CUCTEMaTU3UPOBATh, AHATTU3UPOBATDH U Ouenb xoporo/ 3a4TeHo
coomeemcmeuu ¢ Yeaamu u JESTEIbBHOCTH, HEXKENIM TI0 | TPaMOTHO MCMOJIb30BaTh UHPOPMALIHIO U3
3a0avamu OUCYUNIUHbL o0pas3iry, 6omblei gonaen CaMOCTOSITENIbHO HalJIEHHBIX TEOPETUUECKUX
CaMOCTOSITENIbHOCTH U | UCTOYHUKOB U WILIOCTPUPOBATH UMHU C/
VMHUIMATHBBI TEOpPETUYECKHE MOJOKEHUS WK 00OCHOBBIBATh 75-84 Xoporro/
IIPAKTUKY IPUMEHEHHUS. 3auTeHo
IToporossrii PenponyktuBHas CryneHt JE€MOHCTPUPYET BJIaJICHHC 65-74  |D/YnoBnerBopuTEIBHHO/
Bce 6uovi komnemenyuti ACATCIIBHOCTD KOMIICTCHIMSIMHA B CTAaHAAPTHBIX  CHTYyallMsIX: 3auTeHo
cgpopmuposarvl Ha NOPO20BOM M3JIaraeT B IpeJeiax 3ajad Kypca TEOpEeTHUYECKH U
ypogne MPAKTUYECKH KOHTPOJIUPYEMbIN MaTepral. 60-64 E/llocpencraento
/3auTeHo
Hwusxe noporosoro OTCcyTCcTBHE NMPU3HAKOB MOPOrOBOTO YPOBHS: KOMIIETEHIIMH HE C(HOPMHUPOBAHBHI. 0-59 HeynosneTBopuTenbHO/

3autreHo




OneHuBaHue pe3yIbTaTOB OOYUYCHHS CTYACHTOB IO AUCIUILIMHE OCYIIECTBISETCS MO PEriiaMeHTy
TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOUHOMN aTTeCTallUu.

Kputepuu oneHMBaHUS KOMIETEHIIMNA HA KaXKIOM 3Talle U3y4eHUs TUCUUIUIMHBI I KaKI0Tr0 BUAA
OIICHOYHOTO cpeAcTBa U npuBoaarcs B 1. 4 @OC. HToroselii ypoBeHb CHOPMUPOBAHHOCTH KOMIIETECHITUN
MIPY U3YYEHUU IMCUUIUIMHBI onpesensercs no tabnuue. [Ipu sTom cieayer HoHUMaTh, YTO TPAHKIIA MEKTY

YPOBHAMU AJI1 KOHKPETHBIX PE3YJIHTATOB OCBOCHUS O6D330B3TCJ'II)HOI>1 IporpaMMbl MOKET CMCIIATHCS.

YpoBeHb ¢(popMHPOBAHHOCTH Texkyuuii KOHTPOJIbL IIpoMe:kyTouHasi aTTeCTALUSA
KOMIIeTeHIHH
BbICOKUI BbICOKUI
BBICOKHI NPOOSUHYMbLL 8bICOKUL
8bICOKULL nPOOBUHYMbLLL
nOpo208bll 8bICOKULL
8bICOKULL nopo20o8wiil
IIPOJIBUHYTHIN NPOJABUHYTHIN NPOABMHYTBINI
NPOOBUHYMbLLL Nnopo2086bill
Nnopo2oa8blll NPOOBUHYMbLLL
IIOPOr'OBBIN MOPOroBbIi NOPOroBbIN
HIDKE TOPOFOBOTO MOPOTrOBBI HHZKe TOPOrOBOro
HUZKe TOPOroBOIo -

3. MeToauueckue MaTepHualJibl, ONIPpEACIAIINUE IPpOUEAYPbI OCHUBAHUN 3Hal—[Hﬁ, yMeHI/Ii;I, HAaBBbIKOB
H (I/IJ'[I/I) OonbITa I€ATECJIBbHOCTH, XaPAKTCPU3YIOLIHUX 3TAIIbI q)OpMI/IPOBaHI/IH KOMIIeTeHIii

Htorosas arrecTanus 1o JUCIUNIINHE SIBIISCTCS HHTCTPAJIbHBIM ITOKA3aTCJIEM KaU€CTBA TCOPCTHUYCCKUX U
MMPAKTUYCCKUX 3HAHWI ¥ HABBIKOB o6yqa10u1nxc;1 MO0 JUCHUIIIIMHEC U CKIIAABIBACTCA U3 OLICHOK, ITOJIYUYCHHBIX
B X0A€ TeKymeﬁ u HpOMe)Ky'TOIIHOI\/’I aTTcCTalluu.

Teky1as arTecTanus B CEMECTPE IPOBOAMTCS C IIEIThI0 00ECTIeUeHHsI CBOEBPEMEHHOM 00paTHOM CBSI3H, JUIS
KOPPEKIIUU 00Y4YEeHUSI, aKTUBU3AIIUNA CAMOCTOSITEIIbHOM PaOOTHI 00YUarOIINXCS.

HpOMe)KYTO‘IHaSI arrectanud npcaHasHadYCHa JJId 00BEKTUBHOTO MNOATBCPKACHUA W OLCHUBAHUA
AOCTUTHYTBIX PE3YJIbTAaTOB 06yqu1/151 MMOCJIC 3aBCPUICHUA U3YUCHUA JUCHUIIIINHBI.

Texymas aTTecTanys OCyIIECTBISIETCS 1Ba Pa3a B CEMECT:

» koHTpospHas Touka Ne 1 (KT Ne 1) - BeicTaBnsieTcst B 3JIEKTPOHHYIO BEIOMOCTh HE MO3HEE 8 Heleau
yueOHOro cemectpa. Bkitouaer B ce0s OLEHKY MEpONpPUATHN TEKYIIEro KOHTPOJIS ayAUTOPHOM U
CaMOCTOSITeNTbHON paboThI 00yUaroIerocs no pasjenam/TeMaM yueOHoH AucuuIuInHbI ¢ 1 o 8 Hepemnto
y4eOHOro cemecTpa.

* koHTpoJsbHast Touka Ne 2 (KT Ne 2) - BeICTaBIIsIeTCS B 3JICKTPOHHYIO BEIOMOCTh He no3aHee 16 Henenu
yuebHOro cemectpa. Bxirodaer B ce0si OLIEHKY MEpOIPHITUN TEKYIIEro KOHTPOJI ayJUTOPHON U
caMOCTOSITeNIbHONU paboThl oOyuaromierocss 1o pasjenaM/TeMaM y4eOHOW JUCHUIUTMHBI ¢ 9 mo 16
HEJIEI0 yueOHOTO ceMecTpa.

PCSyﬂBTaTLI TCKyIJ.ICfI u HpOMe)KYTOQHOﬁ arTeCTalu IOABOJATCA IIO IIKaJIC 68.J'IJ'IBHO-pCfITHH1"OBOI>i
CHUCTCMBEI.

JTan peTUMHIOBOM cUCTEeMBbI / Henens baaa
OueHo4Hoe cpeacTBO Musmyn™ Makcrmym
Tekyiasi aTTecTanus 1-16 36 60
KontpoJsbHas Touka Ne 1 7-8 12 20
Cobecedosanue 8 12 20
KoutposbHas Touka Ne 2 15-16 24 40
Konmponvnas paboma 12 20
Tecmuposanue 12 20




IIpomexyTouyHas aTTeCTALMSA - 24 40
DK3aMeH -
OK3amenayuoHubwlll Ounem - 24 40
HUTOI'O no gucuumnjinHe 60 100

* MHHHMMaJIbHOE KOJMYECTBO OalsIOB 32 OLEHOYHOE CPEJICTBO - TO KOJMYECTBO OamioB, HaOpaHHOE
00y4aromuMcsi, Py KOTOPOM OLICHOYHOE CPEICTBO 3aCUUTHIBACTCS, B IPOTUBHOM CIIydae 00y4aroImuics
JOJDKEH  JIMKBHJIMPOBATh TOSBUBLIYIOCS — aKaJIEMHUYECKYI0 3aJ0JDKEHHOCTh 1O  TEKyIIeH HIu
IPOMEKYTOUYHOH arTecTaluid. MHMHUMaJIbHOE KOJIMYECTBO OajuloOB 3a TEKYIIYK aTTecTalHio, B T.U.
OTJEJILHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEXYTOUHYIO arTecTanuio cocraBiser 60% ot
COOTBETCTBYIOLMX MaKCUMAJIbHBIX OaJlIOB.

CTyneHT cunuTaeTcsl aTTECTOBAHHBIM I10 pa3Jiely, 3aueTy WK HK3aMeHY, eciIi OH HaOpai He meHee 60% ot
MaKCHMaJbHOTro 0aa, MpeaycCMOTPEeHHOro paboueil mporpaMmMoii.

CryneHT MOXeT ObITh aTTECTOBAH M0 AMCLUUIUIMHE, €CJIM OH aTTeCTOBaH [0 KaXJAOoMy pasjeny,
3a4yeTy/3K3aMeHy M €ro CyMMapHbIi 06aju1 cocTaBisieT He MeHee 60.

Onpeoenenue donycoe u wumpagos

EOHyCI)II MMOOIIPHUTCIIbHBIC 0abl CTYACHT MOXCT IOJYYUTH K CBOCMY peﬁTHHFy B KOHIIEC CEMCCTpa 3a
IMPUCYTCTBUC HA JICKIUAX, IPAKTUICCKUX 3AHATUAX U AKTUBHYIO U PETYIIAPHYIO pa60Ty Ha 3aHATUAX.

Bonyc (mpemuanbHbie 0ajulbl) HE MOXET NpPEBHIIATh 5 OayuioB, BMecTe ¢ OamamMu 3a TEKYIIYIO
aTTecTaiuto - He 6osee 60 6aIOB 3a cemectp.

4.  TunoBble KOHTPOJbHbIE 32JaHUS MU MHbIE MATEPUAJIbI, He00XO0AUMBIE /15l OLeHKH 3HAHUH,
YMEHHUii, HABbIKOB
MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA POCCUUCKOU OEJEPALIUN

OEJJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJAEHUWE BBICIIEITO OBPA3OBAHUA
«HannoHanbpHBIA HCCAENOBATENbCKUN ANEepHBIA yHUBepcurer « MUDU»
OOHMHCKHUII HHCTUTYT ATOMHOM SHEPIreTHKH -

¢bunuan denepanbHOro rocy1apcTBEHHOI0 aBTOHOMHOIO 00Pa30BaTENILHOTO YUPEXKACHHUS BBICIIEI0 00pa3oBaHUs
«HanmonaneHsIi nccnenoBaTenbeKuil aaepHbii yausepcuter « MU DN

(MATD HUAY MUDN)
Hanpasnenue/ 04.03.01 «Xumusa»
CnenuanbHOCTh
OO6pazoBaTenbHas KAHATUTHYECKAST XUMHS»
mporpaMma
JucuuImmHa SlnepHas pusuka

BUJIET Nel

1. Cocras, pa3mepsl U (hopMa aTOMHBIX SIAEP.
2. OcoOEHHOCTH MPOXOXKACHUS a-4aCTHUIl YEPe3 BEUIECTBO.

3. BBIUMCIUTS y/ebHble AKTUBHOCTH PaguoHyKInaoB>4blau % U, nepropl
noJypacnazaa KOTophIX paBHbI 15 yacos u 4,5 * 10°1eT, cOOTBETCTBEHHO.

//Qn\\ )



MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITN

OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbLHOE YUYPEXJEHUE BBICIIEI'O OBPA3OBAHUS
«HaumoHanpHBIA UCCIENOBATENbCKHUU AAEpHBIU YyHUBepcuTeT « MUDHU»

OOHMHCKUI HHCTUTYT ATOMHOM JHEPIreTHUKH -

¢dunuan deaepanbHOro rocyaapcTBEHHOIO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHSI BBICIIEr0 00pa30BaHus
«HanmonaneHbIi nccne0BaTeNbCKUH AepHbll yauBepcuTeT « MU DN

(MATD HUAY MUDN)
Hampasnenne/  04.03.01 «Xumus»
CroenuainbHOCTh
OOpazoBarenbHass K AHAJTUTHYECKAST XUMUD»
mporpaMma
JucuumnimHa SnepHas dusuka

BUJIET Ne2

1. ComnocTaBieHue paJuoakKTUBHOTO pacliajia i aKTUBALIUH.

2. OcobeHHOCTH MMPOXOKACHHUA 3JICKTPOHOB 4CPEC3 BCUICCTBO.

3. BBIYHCIIUTE DHEPIUIO, KOTOPYIO HEOOXOMMMO 3aTPaTUTh IS pasjelieHus sapa
2Ne na 18e @ - yacTULBl ¥ A1pot2C, eciiu SHEPIHs CBA3U HA OJMH HYKJIOH B OTHX
sapax paBusbl 8,03; 7,07; 7,68 MaB cOOTBETCTBEHHO.

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOI ®EJIEPAITN

OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbLHOE YUYPEXJEHUE BBICIIEI'O OBPA3OBAHUS
«HaumoHanpHBIW UCCIENOBATENbCKUN ANEPHBIU YyHUBepcurer « MUDU»

OOHMHCKHMII MHCTUTYT AaTOMHOM JHEPIreTHUKH -

¢unman deneparbHOTO rocyJapcTBEHHOIO aBTOHOMHOTO 00pa30BaTENIBHOTO YUPEKICHUS BHICIIETO 00pPa30BaHHsA
«HanmonaneHbI nccnenoBaTeNbCKuil saepHbiii yausepceutetr « MO

(MATD HUAY MUDN)
Hanpasnenue/ 04.03.01 «Xumus»
CnenuanbHOCTh
OO6pa3oBarenbHas «KAHATUTHYECKAS] XUMHUS»
porpaMma
JAucuunimna Anepuas puznka

BUJIET Ne3

1. CnvH ¥ MAarHUTHBIH MOMEHT aTOMHBIX si/iep.

2. OcHoBHbIE 3¢ (PeKThI B3aUMOAeCTBUS 3aPAKEHHBIX YACTHII C BELIECTBOM.
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3. JlonmcaTh peakuuIo M ONpeieIMTh FHEPIruI0 peaKnuu
27 Al+4He=\u +
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MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAIIN

DOENEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJIEHUWE BBICIIETO OBPA3BOBAHUS
«HaumoHanpHBIA UCCIENOBATENbCKUN ANCEPHBIUA YyHUBepcUuTteT « MUDU»
OOHMHCKHII MHCTUTYT AaTOMHOM SHEPreTHUKH -

¢bunuan denepanbHOro rocy1apcTBEHHOI0 aBTOHOMHOIO 00Pa30BaTENILHOTO YUPEXKACHHUS BBICIIEr0 00pa30BaHUs
«HanmonaneHslil nccne10BaTeNbCKUN AnepHbIi yHHBEepcuTeT « MHUDW)

(MATD HUAY MUDN)
Hamnpasnenue/ 04.03.01 «Xumusn»
CoenuanbHOCTh
OO6pazoBaTenbHas «AHAJTUTHYECKAST XUMHS)
porpaMma
JucuuIimmHa Slnepuas ¢pusuka
BUJIET Ned

1. Macca u 3Heprusi CBsI3u aTOMHBIX Si7IEp.

2. OOuuit xapakTep B3aUMOJICUCTBUS y-U3IyUSHUS C BEIIECTBOM.

3. OnpenennuTs »SHEPruIO CcBsA3UM anbpa dyacTunel B sgpax  2C , 16

O.MHUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMS POCCUMCKOM

®EJIEPALIMU

OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbLHOE YUYPEXJJEHUE BBICIIEI'O OBPA3OBAHUSA
«HaumoHanpHBIA HCCIENOBATENbCKUN ANEPHBIA YyHUBepcurerT « MUD U »

OOHMHCKHUI MHCTUTYT ATOMHOM JHEPIreTUKH -

¢unman denepalbHOTO rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTENIBHOTO YUPEXKIACHUS BBICIIETO 00pa30BaHUsL
«HanuonanbHeli nccnenoBaTensckuil saepHslii yausepeutet «MHD»

(MATD HUAY MUDN)

Hanpasnenue/ 04.03.01 «Xumus»
CrennanbHOCTh
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OOpazoBarenbHass KAHAJTUTHYECKAST XUMUD»
nmporpamma
Jucrunnmna SlnepHas ¢usuka

BUJIET NeS

1. VYpoBHu 3HEprUM BO30YKIACHHOTO SApa U UX XapaKTEPUCTUKH.
2. TpexoBble neTekTophl. ICKpOBBIE KaMephI.

3. C nomompo Gopmyinsl Belinzeiikkepa BEIMUCINTE SHEPTHIO CBsA3HU sAxpa  Sr.

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHU S POCCUICKOI ®EJIEPAIIN

OEJEPAJBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHHWE BBICIHETO OBPA30BAHUSA
«HaumoHanpHBIA UCCIENOBATENbCKHUN SACPpHBIU YHUBepcurter « MUDHU»

OOHMHCKHI MHCTUTYT AaTOMHOM JHEPIreTHKH -

¢dunuan deaepanbHOro rocyaapcTBEHHOIO aBTOHOMHOTO 00Pa30BaTEIbHOTO YUPEKICHHSI BBICIIEr0 00pa30BaHuUs
«HannoHanbHBIH HCCIIe0BATENBCKU AIepHbI yHUBepcuTeT « MUDN»

(MATD HUAY MUDN)
Hanpasnenue/ 04.03.01 «Xumus»
CneunaibHOCTh
OO6pazoBaTenbHas «AHAJTUTHYECKAST XUMHSD)
mporpaMma
JucuuImmmHa Slnepuas ¢usmka

BUJIET Ne6

1. Buabl painoakTUBHOCTU Y 3aKOHBI PAJIMOAKTUBHOTO pacrajia.
2. TpekoBble NeTEKTOPHI. SAaepHbie GPOTOIMYIbCHUH.

3. Pagmonyxmuast °Sr u 1¥’Cs npu nonaganuu B OpraHu3M HAKAIUIMBAIOTCS B
kocTsax. CKOJIBKO BPEMEHH JIOJKHO IIPONTH K MOMEHTY, KOT/Ia UX aKTUBHOCTh B
opranusme ymenpmutcs B 10 pa3?

MHHUCTEPCTBO HAVKH U BBICIIIEI'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITN

OGENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXAEHUWUE BbBICIHETO OBPA3OBAHUA
«HaumoHanpHBIA HCCIENOBATENbCKUN ANEPHBIA YyHUBepcurer « MUD U »
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OOHUHCKMI MHCTUTYT aTOMHOM JHEPreTHKH -

¢$unuan denepanbHOro rocyAapcTBEHHOI0 aBTOHOMHOT'O 00pa30BaTEeIbHOTO YUPEKACHHsS BBICIIEro 00pa3oBaHus
«HannonanbHbIN Hccie0BaTeNbCKUM siAepHbIN yHuBepeuTeT « MUD»

(MATD HUAY MUDPN)
Hanpasnenue/ 04.03.01 «Xumus»
CroenuainbHOCTh
OO6pazoBarenbHast KAHAJTUTHYECKAST XUMUS»
nporpamma
Jucnuninnna AnepHas ¢pusuka

BUJIET Ne7

1. DHeprus a-pacnajia ¥ CHEKTPhI a-4aCTHII.

2. TpekoBbie neTekTopsl. [1y3pIpbKOBBIE KAMEPHI.

3. Kakoii nuzoron oOpazyercs u3 goAC 1Mocje Tpex a- pacmnajioB U 0OHOTO P-
pacnana?

MUHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S POCCUMICKOI ®EJIEPAIINN

OENEPAJIBHOE T’OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3BOBATEJIbHOE YYPEXJEHUE BBICIIEI'O OBPA3OBAHUS
«HaumoHanpHBIW HCCIENOBATENbCKUN AAepHBIU YHUBepcurter « MUDU»
OOHMHCKHMI MHCTUTYT AaTOMHOM JHEPIreTHKH -

¢bunuan demepanbHOro rocyaapcTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHSI BBICIIEr0 00pa30BaHuUs
«HannoHanbHBIH HCCIIe0BATENBCKU AIepHbI yHUBepcuTeT « MUDN»

(MATD HUAY MUDN)
Hamnpasnenue/ 04.03.01 «Xumusi»
CrenuaabHOCTh
OO6pazoBaTenpHas «AHAJTUTHYECKAST XUMHSD)
nporpamma
JucuuImmmHa SlnepHas dusmrka

BUJIET Ne8

1. PaanoakTHBHBIE CEMENCTBA U IPaBUJIa CMEILIEHUS IIPU a-pacraje.
2. TpexkoBble neTekTopsbl. [1y3pIpbKOBBIE KaMEPHI.

3. AKTHBHOCTH TIpernapara yMeHbuiaach B 250 pa3 3a Bpems t. UeMy paBeH ero
nepuo/ nojrypacmnasa’?
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MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITN

OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YVUPEXJIEHUE BBICINIEITO OBPA30OBAHU
«HaumoHanpHBIA UCCHENOBATENbCKUN AACPpHBIN YHUBepcUuTeT « MUDU»
OOHUHCKMI MHCTUTYT aTOMHOM JHEPreTHKH -

¢unuan demepanbHOro rocyaapcTBEHHOIO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKACHHS BBICIIEr0 00pa30BaHuUs
«HannonanbHbIN HCcIe0BaTENbCKUM sAepHbIN yHUBepcuTeT « MUDU»

(MATD HUAY MUDN)
Hanpasnenue/ 04.03.01 «Xumus»
CoenuainbHOCTh
OOpazoBarenbHass K AHAJTUTHYECKAST XUMUD»
nporpamma
Jucrunnmna Slnepuas ¢pusuka

BUJIET Ne9

1. IToHsATHS O MEXaHHU3ME U TCOPHH a-paciiaga.

2. TpexoBblie nerektopbl. Kamepsr Bunbcona.

3. Kakas sHeprus BbLICIUTCS IPHU JeIeHUH a1pa o U Ha sapa **Ba n®?Kr ecim
yAEJIbHBIE SHEPTUU CBSI3U HA OJIMH HYKJIOH 3THX fAliep paBHbI 7,59; 8,26; 8,57
M>»>B?

MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUNCKOI ®EJIEPAITN

OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbLHOE YUYPEXJEHUE BBICIIEI'O OBPA3OBAHUSA
«HaumoHanpHBIW HCCNIENOBATENbCKUU AAEpHBIA YyHUBepcurer « MUDU»

OOHMHCKHII MHCTUTYT aTOMHOM SHEPreTUKH -

¢unman deneparbHOTO rocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTeNIbHOTO YUPEXKICHHUS BBICIIET0 00pa30BaHUL
«HanmonaneHbI nccneqoBaTeNbCKuil aaepHblid yauBepcuteT « MO

(MATD HUAY MUDN)
9 Hanpasnenue/ 04.03.01 «Xumus»
CnenuanbHOCTh
OO6pazoBaTenbHas «AHAJTUTHYECKAST XUMHS)
nporpamma
Hucrunnmna Snepnas duszmka

BUJIET Nel0

1. Bunupl u sHeprus 6eTa - pacnanaa. Jlopoxkka CTaOMIBHOCTH.

2. HGI[OCTaTKI/I U JOCTOMHCTBA CHUHTHIVIIIUOHHBIX JCTCKTOPOB.

//Qn\\ )



3. Kaxas nons mepBoHavanbHOro Yucia paguonykmuaa ©°Co u ©°Zn pacnanercs 3a
1 ron.

MUHUCTEPCTBO HAVKM M BBICIHIETO OBPA3OBAHUS POCCUICKOI
®EJIEPALIUN

OENEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbLHOE YUYPEXJIEHUE BBICIIEITO OBPA3OBAHUS
«HaumoHanpHBIA HCCAENOBATENbCKUNU AACPHBIN YHUBepcuter « MUDU»

OOHMHCKHII MHCTUTYT AaTOMHOM JHEPIreTHUKH -

¢uman denepalbHOTO rocy1apCTBEHHOIO aBTOHOMHOT'O 00pa30BaTENIBHOTO YUPEXKIACHUS BBICIIETO 00pa30BaHUs
«HanmonaneHbIi Hccne0BaTeNbCKUH AepHbll yHuBepcuTeT « MU DN

(MATD HUAY MUDN)
Hamnpasnenue/ 04.03.01 «Xumusn»
CnennaibHOCTh
OO6pazoBaTenbpHas «AHAJTUTHYECKAST XUMHS
nporpamma
Hucrumimna Snepnas pusznka
BWIET Nell

1. DHepreTuueckoe pacrpeaesieHue IEKTPOHOB MIPH p - pacnaje.
2. ®oTO’NEKTPOHHBIC YMHOXKUTENTU. KOHCTPYKIIHS 1 Ha3HAYCHUE.

3. BBIYUCIUTD VAEIbHbIE AKTUBHOCTH PATHOHYKIHIOB 23%4 pp 05T,
ya pan Yy I
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MUHHCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJJTEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBLHOE YUPEXJIAEHUWE BBICIIEITO OBPASOBAHUA
«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBepcUTEeT « MUDU»
OOHMHCKUI HHCTUTYT AaTOMHOM JHEPIreTHUKH -

¢bunman denepaabHOro rocyIapcTBEHHOTO ABTOHOMHOT'O 00Pa30BaTENbHOIO YUPEXK/ICHUS BBICLIET0 00pa30BaHMUs
«HanunoHanbpHbIM HccnenoBaTeNbCKUl siiepHblid yHuepcurer «MUDU»

(MATD HUSAY MUDPN)
Hanpasnenue/ 04.03.01 «Xumus»
CoenuainbHOCTh
OOpazoBarenbHass K AHAJTUTHYECKAST XUMUSD»
nporpamma
JuciumnimHa SnepHas dusmka

BUJIET Nel2

1. BeposiTHOCTH y-TIepeXO0B U MMpaBuiia 0TooOpa.

2. CUMHTWUIALUOHHBIC IETEKTOPHI, MPUHITUIBI PAOOTHI.

3. I[OHI/ICaTB PCAKOUIO U OIIPCACIINTD SHCPIUIO pCAKITNH

2 nnn=nt
| Li+H=\He +

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKON ®EJIEPAITN

OGENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXAEHUWE BBICHUIEI'O OBPA3OBAHUS
«HaumoHanpHBIW HCCIENOBATENbCKUN ANEPHBIA YyHUBepcUureT « MUD U »
OOHMHCKUI HHCTUTYT AaTOMHOM HEPIreTHKH -

¢bunman QenepanbHOro rocyIapcTBEHHOTO aBTOHOMHOTO 00pa30BaTEIIbHOIO YUPEIKICHHUS BBICIIIETO 00pa30BaHUs
«HamnmonaneHbI nccneqoBaTeNbCKUil AaepHblii yHIBEepenTeT « MU DN

(UATD HUSTY MUDH)
Hamnpasnenue/ 04.03.01 «Xumusi»
CnenuainbHOCTh
OOpazoBatenbHass KAHAJTUTHYECKAST XUMUSD»
nporpamma
Hucrunnmna SlnepHas ¢pusuka
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BMJIET Nel3

1. UcTtoyHuKku y-u3TydeHUsI.

2. I[OCTOI/IHCTBa IMOJIYIIPOBOOAHHUKOBLBIX ACTCKTOPOB, IIPUMCPHI CIICKTPOB.

212

3. Kakoii nzoton o6pasyercs u3 8 Pd nociie nByx B-pactamoB M OJHOTO a-
pacmiana?

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUS POCCUNICKON ®EJIEPALIAN

OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BBICIIEIO OBPA30OBAHUA
«HaumoHanpHBI HCCIENOBATENbCKUU AA€pHBIN YHUBepcutrer « MUDHU»
OOHMHCKUI HHCTUTYT ATOMHOM JHEPIreTHUKH -

¢bunuan denepanbHOro rocyjapCTBEHHOr0 aBTOHOMHOI'O 00Pa30BaTEILHOIO YUPEXK/ICHHUS BBICIIETO 00pa30BaHUsA
«HanuoHnansHbIi Hcce0BAaTENBCKUI AepHbI yHHBEpcuTeT « MUDN»

(MATD HUSAY MUDPN)
Hamnpasnenue/ 04.03.01 «Xummusi»
CnennaibHOCTh
OO6pazoBaTenbHas «AHAJTUTHYECKAST XUMHSD)
mporpaMma
JucuuImmmHa Slnepuas ¢usmka
BUJIET Nel4

1. OcHoBHbIE 3P (HEKTHI B3aUMOJECUCTBUS Y-U3IyUEHUS C BEIIECTBOM.

2. IlpuHuumnel paboThl MOJIYIPOBOJHUKOBBIX JIETEKTOPOB.

3. CKOJBKO aTOMOB pafHoaKTUBHOTO ™ pacmanercs 3a 20 cyTok? CKOIBKO
BpEMEHU MOHAN00UTCS, 4TO ObI pacHaaach Takas 5k 4acTh aToMoB 0¢° ?

MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

DOENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbLHOE YUPEXJEHUE BBICIIETO OBPA3OBAHUS
«HaumoHanpHBIA HCCIENOBATENbCKUN ANEPHBIA YyHUBepcurterT « MUD U »

OOHMHCKHIT MHCTUTYT ATOMHOM JHEPIreTUKH -

(I)I/IJ'II/IaII (bel[epaHBHOI‘O ToCyJapCTBEHHOTO aBTOHOMHOI'O 06pa3OBaT€HI>HOFO YUpEKACHUS BbICIICTO 06pa3OBaHI/I$I
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«HanunoHanbHbIM HccnenoBaTeNbCKul siepHbiid yuuepcurer « MU

(UATD HUSTY MU®N)
Hanpasnenue/ 04.03.01 «XumMusn»
CoenuainbHOCTh
OOpazoBarenbHass K AHAJTUTHYECKAST XUMUSD»
nporpamma
Jucnunnmna Slnepuas ¢pusuka

BUJIET NelS

1. Snepnas uzomepusi.
2. TlomynpoBOMHHUKOBBIEC TETEKTOPHI. TpeOOBaHUS K MaTEpHaJIaM.

3. Omnpenenuts kakoe u3 sauep “Seunn’’41 asnsercs 6onee yCTONUMBBIM ?

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNCKON ®EJIEPAIIN

OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbLHOE YUYPEXJEHUE BBICIIEI'O OBPA3OBAHUSA
«HaumoHanpHBIW HCCIENOBATENbCKUN ANEpHBIU yHUBepcuTeT « MUD U »

OOHMHCKUI HHCTUTYT AaTOMHOM HEPIreTHUKH -

¢buman denepaabHOr0 rocyIapCTBEHHOTO ABTOHOMHOTO 00Pa30BaTEbHOTO YUPEXKICHUSI BBICIIETO 00pa30BaHUs
«HannoHanpHBIN HCCIenoBaTENbCKUH siIepHbI yHUBepcuTeT «MUDU»

(UATD HUSTY MUDH)
Hamnpasnenue/ 04.03.01 «Xumus»
CroenuaabHOCTh
OO6pazoBaTenbHas «AHAJTUTHYECKAS] XUMHSD)
nporpamma
JucuuImmHa SlnepHas dusnka

BUJIET Nel6

1. BHyTpeHHsISI KOHBEpPCUSI DJIEKTPOHOB.
2. T'a30BbIe 1€TEKTOPHI HOHU3UPYIOMUX U3 TyuyeHUu. OCHOBHBIE TPEOOBAHMUS.

239
3. Kakoii nuzoron ob6pazyercs u3z = U nocie 1ByXB- pacnajioB U 0JIHOroa- pacrmaja’?
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MUHHCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJAEHUWE BBICIIEIO OBPA3OBAHUA
«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBepcUTEeT « MUDU»

OOHMHCKUI HHCTUTYT AaTOMHOM JHEPIreTHUKH -

¢unuan demepanbHOro rocyAapcTBEHHOIO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKIACHHS BBICIIEr0 00pa30BaHuUs
«HannonanbHbIN HCcIe0BaTeNbCKUM sAepHbIN yHUBepcuTeT « MUDU»

(MATD HUAY MUDPN)
Hanpasnenue/ 04.03.01 «Xumusn»
CneunajibHOCTh
OO6pazoBarenbHast KAHAJTUTHYECKAST XUMUSD»
mporpaMma
Jucnuninnna SAnepHas ¢puzuka

BUJIET Nel7

1. Snepusie peaknuu. Knaccudukanus, s3HepreTuyeckasi AuarpaMma.

2. HMonuzaumoHHbIE KaMCphI. HpI/IHL[I/IH ﬂeﬁCTBHH, JOCTOMHCTBA U HCAOCTATKH.

3. Pamuousoron 1*8Au o6pasyercs co ckopocthio  =2.97 m 10 azep B cexyny. Kakoe
HanGObIIee YHCIIO AAEp TOTO H30TOMA MOKET OBITh MOTYYEHO, €CITM B HAYAIbHbIH MOMEHT
BpeMeHH, uucio saep = 07

MUHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S POCCUICKOI ®EJIEPAIINN

OENEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJAEHUWE BBICIIETO OBPA3BOBAHUSA
«HaumoHanpHBIW UCCIENOBATENbCKUN ANEPHBINA yHUBepcurer « MUD U »
OOHMHCKUI HHCTUTYT AaTOMHOM HEPIreTHKH -

¢dunman QenepanbHOro rocyIapCcTBEHHOIO aBTOHOMHOTO 00pa30BaTEIbHOIO YUPEIKICHHUS BBICIIIETO 00pa30BaHUs
«HamnmonaneHbIi nccneqoBaTenbCKuil saepHbii yauBepcuteT « MUDN»

(MATD HUSAY MUDN)
Hamnpasnenue/ 04.03.01 «Xumusi»
CnenuanbHOCTh
OO6pazoBaTenpHas «AHATUTHYECKAST XUMHS)
nporpamma
Hucrunnmna SnepHas duszmka

BUJIET Nel8

1. TloHsiTHE O CEYEHUU SAEPHON PEAKLIUU U €r0 SHEPIETUYECKON 3aBUCUMOCTH.
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2. Cueruuku ['eitrepa-Mromnepa. [Ipunuun aeicTBus, JOCTOMHCTBA.

3. Pagmowusoron *8In (T1/, = 54 mun) 06pasyercs co ckopocTsio ( = 1 m10Manep B
cexyHay. Uepe3 Kakoe BpeMsi €ro akTUBHOCTh CTaHeT paBHoi 1 Kropu?

MHHUCTEPCTBO HAVKHU U BBICIIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINN

OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE VUPEXJIEHUE BBICINIEI'O OBPA30OBAHUS
«HauumoHanpHBIA HCCIENOBATENbCKUN AACPHBIUA YyHUBEepCcUTET « MUDU»
OOHHMHCKUI HHCTUTYT AaTOMHOM JHEPIreTHUKH -

¢buman denepaabHOro rocyapcTBEHHOTO ABTOHOMHOTO 00Pa30BaTEIbHOIO YUPEXKICHHUS BBICIIETO 00pa30BaHuUs
«HannoHnanpHbII HCCenoBaTENbCKUH siIepHblid yHuBepcuteT «MUDU»

(MATD HUSAY MUDN)
Hanpasnenue/ 04.03.01 «Xumus»
CoenuanbHOCTh
OO6pazoBaTenbHas «AHAJTUTHYECKAST XUMHS
nporpamma
Hucrumimna Snepnas dusuk

BUJIET Ne19

1. 3akoHBI cOXpaHEHHUS B SIIEPHBIX PEAKLHUAX U UX OCOOEHHOCTH.
2. IlpomnoprumonanbHbie cdyeTunku. [IpuHIMN AeCTBYS, TOCTOMHCTBA.

3. Onpenenurs SHEPTHIO, KOTOPas BBIAEIACTCS B peakuuu > Mn(p, 1), €CIM DHEPTHs
CBSI3M Ha OJIMH HYKJIOH siiep°°Fe n*°MIpaBHBI COOTBETCTBEHHO 8,76 1 8,75 M»B.

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMCKOI ®EJIEPAIINN

OENJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YVUPEXJIEHUE BBICIHIEIO OBPA3OBAHUA
«HannoHanbHBIA UCCAENOBAaTENbCKUN AnepHBIA yHUBepcurer « MUDU»
OOHMHCKUI HHCTUTYT AaTOMHOM HEPIreTHKH -

¢bunuan denepaibHOro rocy1apcTBEHHOI0 aBTOHOMHOIO 00Pa30BaTENILHOTO YUPEXKIACHHUS BBICIIEI0 00pa30BaHUs
«HanuonanbHbIi HccneioBaTeNbCKUi aaepHblii yHIBepcuTeT «MUDN)

(UATD HUSTY MUDHN)
Hanpasnenue/ 04.03.01 «Xumus»
CroenuainbHOCTh
OOpazoBarenbHass KAHAJTUTHYECKAST XUMUD»
nporpamma
Jucrunnmna SlnepHas dusuka
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BUJIET Ne20

1. Cocrasnoe sapo. ['unore3a H.bopa, kaHansl peakiuu.
2. IlonynpoBOAHUKOBBIE IETEKTOPHI. TpeOoBaHUs K MaTepHUallaM.

3. Kaxyro HauMeHbIIIy10 3HEPTUIO HEOOXOIMMO 3aTPaTUTh, YTO OBl yIAIUTh U3 spa
1“Maoauu 13 NpOTOHOB MM HEWTPOHOB? (BHIYMCIIUTS ).

(moammcs) MUHUCTEPCTBO HAYKU U BBICIIET'O OFPA30OBAHI A

POCCUNCKOM OEJEPAITAN
OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbLHOE YYPEXJEHUE BBICIIEI'O OBPA3OBAHUS

«HannoHanbHBIA HCCHIENOBAaTENbCKUN AQEepHBIH yHUBepcurer « MUDU»
OOHMHCKUI HHCTUTYT AaTOMHOM JHEPIreTHUKH -

¢bunuan denepanbHOro rocy1apCTBEHHOI0 aBTOHOMHOIO 00Pa30BaTENILHOIO YUPEXKACHHUS BBICIIEI0 00pa3oBaHUs
«HanmonaneHslil nccnenoBaTeNbCKuil AaepHblii yausepcuter « MU DU

(MATD HUSAY MUDN)
Hanpasnenue/ 04.03.01 «Xumus»
CnennaibHOCTh
OO6pazoBaTenbHas «AHAJTUTHYECKAST XUMHSD)
mporpaMma
JucuuImmHaa Slnepuas ¢usuka

BUJIET Ne21

1. Beiaenenue u NOTJIOMICHUE YHEPTUH B SIEPHBIX B3aUMOICUCTBUAX. [IpuMepsl.
2. TpekoBbie neTeKTOphl. ICKpOBBIE KaMepHhI.

3. Pammounsoron 2| o6pasyercs co ckopocTeio” = 7,48 « 10%11ep B cexynny. Yemy
Oy/IET paBHA €ro aKTUBHOCTh Yepe3 ABAALATh MUHYT?

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAIIN

OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbLHOE YUYPEXJEHUE BBICHIEI'O OBPA3OBAHUS
«HaumoHanpHBIA HCCIENOBATENbCKUN ANEPHBIA yHUBepcutrter « MUDU»

OOHMHCKMII HHCTUTYT AaTOMHOM JHEPIreTUKH -

¢buman denepaabHOro rocyIapcTBEHHOTO aBTOHOMHOT'O 00Pa30BaTENbHOIO YUPEXKCHUS BBICHIEr0 00pa30BaHuUs
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«HauunoHanbHbIM HccnenoBaTeNbCKUl siiepHblid yHuBepcurer «MUDU»

(UATD HUSTY MU®N)
Hanpasnenue/ 04.03.01 «XumMusn»
CoenuainbHOCTh
OOpazoBarenbHass K AHAJTUTHYECKAST XUMUSD»
nporpamma
Jucnunnmna Slnepuas ¢pusuka

BUJIET Ne22

1. Ympyroe paccesnue yactull. immynbcHast nuarpamma.
2. TpexoBble IeTEKTOPHI. S aepHbie HOTOIMYIBCUH.

3. Ha cKoJIBKO OTIIMYAETCS SHEPTHs OTAENICHHs OJHOrO HeiTpoHa oT saapa ‘Be u
yAEIbHAS SHEPTHUsI CBSI3U 3TOTO sipa’?

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNCKOI ®EJIEPAITN

OEJJTEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJAEHUWE BBICIIETO OBPA3OBAHUA
«HannoHanpHBIA MCCAENOBAaTENbCKUN AnepHBIH yHUBepcurer « MUDHU»
OOHMHCKHUII HHCTUTYT ATOMHOM SHEPTreTHUKH -

¢bunman denepanbHOro rocyJapCTBEHHOr0 aBTOHOMHOI'0 00Pa30BaTEILHOTO YUPEXK/ICHNUS BBICIIET0 00pa30BaHUsA
«HanuonansHbIi Hcce0BaTENbCKU AepHbIi yHHBepcuTeT « MUDN»

(MATD HUSAY MUDN)
Hamnpasnenue/ 04.03.01 «Xumus»
CnenuainbHOCTh
OOpazoBatenbHass KAHAJTUTHYECKAST XUMUD»
nporpamma
Hucrunnmna Snepnas duznka

BUJIET Ne23

1. PagmanmoHHBIN 3aXBaT HEHTPOHOB. 3HAYCHHUE U OCOOCHHOCTH PEaKITUHU.
2. TpexoBbie neTeKTOphI. [1y3BIpbKOBBIE KAMEPHI.

3. OueHuTs, BO CKOJBKO pa3 00beM aapa®92” Gonbine oobeMa sapa|He ? Kakosbl
pa3Mephl 3TUX AP U KaK COOTHOCSITCS UX PaIUyChl?
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MUHHCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

DOENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXJAEHUE BBICIIETO OBPA3OBAHUA
«HaumoHanpHBIA UCCIENOBATENbCKUN ANEPHBIA YyHUBepcurerT « MUD U »
OOHMHCKHII MHCTUTYT AaTOMHOM JHEPIreTHKH -

¢bunman QegepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 00pa30BaTEIIbHOIO YUPEIKICHUS BBICIIETO 00pa30BaHus
«HannoHanbHbI HCCIEeN0BATENLCKUN sIepHbIA yHUBEepcUTeT « MU D

(MATD HUSAY MUDN)
Hanpasnenue/ 04.03.01 «XumMusn»
CrenuaabHOCTh
OO6pazoBaTenbHas «AHAJTUTHYECKAST XUMHSD)
nporpamma
Jucrunnmna Slnepuas ¢usuka

BUJIET Ne24

1. lenenue snep. OCHOBHBIE CBOWCTBA.

2. Tpekossie nerexropbl. Kamepsr Bunbcona.

S

3. Pagmonykmuyg "' HAXOAUTHCS B COCTOSTHUM BEKOBOTO PABHOBECHS C MTPOTYKTOM

cBoero pacnazna. YeMy paBHa CyMMapHasi akTHBHOCTB IIPEIapaTa, eclid B HEM
comepkutcs 1 Mxr 25" ?

MUHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMCKOI ®EJIEPAIIN

OEJJTEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICHIETO OBPA3OBAHUA
«HannoHanbHBIA UCCAENOBAaTENbCKUN AnepHBIA yHUBepcurer « MUDU»
OOHMHCKUI HHCTUTYT ATOMHOM JHEPIreTHKH -

¢bunmnan denepanbHOro rocyJapCTBEHHOr0 aBTOHOMHOI'O 00pa30BaTEILHOTO YUPEXKICHNUS BBICIIET0 00pa30BaHUsA
«HanmonansHbIi nccneoBaTeNbCKUH AnepHblii yauBepcuter « MUDN»

(UATD HUSTY MUDN)

OTAEJIEHUE AJEPHON ®U3UKU U TEXHOJIOT UM

Hanpasnenue/ 14.03.02 «SnepHble ¢pu3nka U TEXHOJIOTHI
CrennanbHOCTh

O6pazoBarenbHasi « IHHOBaIlMOHHBIE siIePHbIE TEXHOJIOT MU
IporpaMma

Hucrunnmna SlnepHas Gu3uk
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BUJIET Ne2S§

1. TloHsiTHE O TEOPHUH ETAEHUS AIED.

2. Oco0eHHOCTH MPOXOKACHUS a-4aCTHUIl Yepe3 BEIIECTBO.

3. HCHOJ’IBBYH TaOJIMYHBIC 3HAYCHHS N30BITKOB Macc HYKIINIOO0B, OIIPCACIUTD

CPEIHIOI0 PHEPIHIO CBSI3M HA OJMH HYKJIOH sijep 1, HC, 160,

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHM S POCCUUCKOU ®EJEPALINN

OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJAEHUWE BBICIHETO OBPA3OBAHUS
«HaumoHanpHBIH HCCNENOBATENbCKUN AACEPHBIA YHUBepcuterT « MUDU»
OOHMHCKHII HHCTUTYT AaTOMHOM SHEPTreTHKH -

¢wman denepaabHOr0 rocyapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTENbHOTO YUPEXK/ICHUS BBICIIETO 00pa30BaHUs
«HannoHanpHbII HCCIenoBaTENbCKUH siIepHbIid yHuBepcuteT «MUDU»

(MATD HUSTY MU®N)

Hamnpasnenue/ 04.03.01 «Xumusn»
CrennanbHOCTh

OO6pazoBarenbHast KAHAJTUTHYECKAST XUMUSD»
nporpamma
JucuuImmHa Slnepuas ¢usuka

BOIIPOCHI K 3AYETY

CocraB, pa3Mepsl 1 popMa aTOMHBIX sJIEP.
CormocTaBieHue paiiOaKTUBHOTO paciiajia U akKTHBAIUH.
CnuH 1 MAarHUTHBIM MOMEHT aTOMHBIX SIJIED.
Macca u sHeprus CBsI3U aTOMHBIX SJIEP.
YpoBHU 3HEPTUN BO3OYKICHHOTO S/Ipa U MX XapaKTEPUCTHKHU.
Buabl painoakTHBHOCTH M 3aKOHBI PaIMOAKTUBHOTO pacraja.
DHeprus a-pacraja u CeKTPbl a-4acTHII.
PagnoakTuBHBIE CEMENCTBA U MpaBUila CMENICHHS IPU a-pacra/e.
[ToHsiTHSA 0 MEXaHU3ME U TEOPUHU a-paclaja.
Oco0eHHOCTH TPOXOKACHUS a-4aCTHUIl Yepe3 BEIIECTBO.
Buner 1 sHeprus Oera - pacnana. Jlopokka cTaOMIbHOCTH.
DHEpPreTU4YecKoe paclpeeseHue 3JIeKTpoHoB pu P - pacnaze.
OcHoBHbIE 2P EKTHI B3aUMOICHCTBUS 3apSKEHHBIX YACTHII C BEIIIECTBOM.
Oco0eHHOCTH MTPOXOKACHUS FTEKTPOHOB YepPe3 BEIECTBO.
BeposTHOCTH y-TIepex010B U MpaBuiia 0TOO0pa.
HcTouHNKH y-U3TydeHus.
OcHoBHbIE 3QPeKThI B3aUMOJICHCTBUS y-U3ITyUEHUS C BEIIECTBOM.
SAnepnas uzomepus.
BHyTpeHHss1 KOHBEPCHSI 3JIEKTPOHOB.
OOuwmii xapakTep B3aUMOJCHCTBUS y-U3TYUCHHUS C BELIECTBOM.

CoNo~cLNE

NPRPRRERPRERREREE
SCLoWooo~NoUkhwdEO
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

SAnepusie peaknun. Kiaccudukanus, s3HepreTuyeckas AuarpaMma.

[ToHsiTHE O CEUEHUU AIEPHON PEAKIIUU U €T0 YHEPTEeTUYECKOM 3aBUCUMOCTH.
3aKOHbBI COXPAHEHUS B SJEPHBIX PEAKIUAX U UX OCOOCHHOCTH.

CocraBHoe sqpo. ['unoresa H.bopa, kananasl peakuum.

Boigenenue v noriomeHne SHEPIru B sIIEPHBIX B3auMoAecTBusX. [Ilpumepsl.
VYupyroe paccesanue yactun. ViMmmynbscHas quarpaMma.

PannannonHbIil 3axBaT HEUTPOHOB. 3HAYEHUE U OCOOCHHOCTU PEAKIIUH.
Henenue sinep. OCHOBHBIE CBOMCTBA.

[TonsiTue o Teopuu AeseHus saep.

3ana3/IbIBaOIINE HEUTPOHBI JEICHUS SIEP.

I[eJIGHI/Ie AACP CIIOHTAHHOC U BBIHYKIACHHOC. 3Hepr1/1;1, BbLACIIKAICMAA IpU JCJICHUU.

MexaHu3Mm JeneHus. JHEPreTUYeCKUi 6aphep JeIeHu .

BropuuHble HEUTPOHBI JENECHUS AIED.

TpexoBeie neTekTopsl. ICKpOBBIE KAMEPHI.

TpexoBbie neTeKTOpHI. SnepHbie HOTOIMYIbCHU.

TpexoBeie neTeKTopsl. [1y3bIpbKOBBIE KAMEDHI.

Tpekoseie nerexropsl. Kameprr Buiibcona.

HenocraTky n 1OCTOMHCTBA CHUHTWUISILIUOHHBIX JETEKTOPOB.
@DOTO3JIEKTPOHHBIE YMHOKUTENN. KOHCTpYKIIMS 1 Ha3HAYEHHE.
CUMHTUIUIALMOHHBIE AETEKTOPBI, IPUHIIUIIBI paOOTHI.

JloCTOMHCTBA MOJIYIIPOBOAHUKOBBIX JETEKTOPOB, IPUMEPHI CIIEKTPOB.
[TpuHIUIBI paOOTH! NOIYIPOBOIHUKOBBIX JE€TEKTOPOB.
[TonynnpoBoIHUKOBBIE 1eTEKTOPBI. TpeOoBaHUS K MaTepUaIaM.

["a30Bble 1ETEKTOPHI HOHU3UPYIOMIUX U3TydeHHH. OCHOBHBIE TPEOOBAHMUS.
Nonunsanuonssle kamepsl. [IpuHnmn nelcTBus, JOCTOMHCTBA U HEAOCTATKHU.
Cuetuuku I'eitirepa-Mrosnepa. [Ipuniun nelicTBys, JOCTOUHCTBA.
IIponopuuonanbHble cyeTYUKU. [IpuHIUI NeCTBUSA, JOCTOMHCTBA.

Kpurepun oneHuBanus KoMneTeHuni (pe3yjbTaToB):

CTy,[[eHT CUHUTACTCA JOOMMYHICHHBIM K CHa4€ 3SK3aMCHa
AUCHUIUIMHBI W TIOJYUCHHUA 3a pa60Ty B CCMECTPEC HEC

MPU YCJIOBHM BBHIMOJTHEHUS MM MPOrPaMMBI
meHee 35 OamnoB. Ha sk3ameHne cryaeHTam

npejiaraeTcsi OTBETUTh Ha JBa TEOPETHYECKHX BONpOCAa M PEUIUTh 3aJadyy U3 Pa3HbIX pPa3/esioB
IpOTrpaMMBI.

Onucanue MKaJIbl OCHNBAHUS:
Htorosas onenka o aucuumiinHe (MakcumyM 100) onpenensiercs mo cymme 0aniioB, HAOpaHHbIX 3a paboTy
B TeueHue cemectpa (MakcumyM 60), 1 6ayI0B, MOIYYEHHBIX MpHU cade 3k3ameHa (MakcumyMm 40). OTBer
CTYZIEHTa Ha 3K3aMeHe olleHnBaeTcs B uHTepBaie 20-40 6amnos. [ caauun sk3aMeHa HeoOXo 1Mo HabpaThb
cyMMapHo He MeHee 60 6aioB.
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Onenka

Kpurepum oueHkn

OTanYHO IcuepnbIBarONIuii OTBET HA BONPOCH OUJIETA, TIPABUIILHOE PEIICHUE

36-40 3ajauu.

Xopomio [Ipu OTBETE HA BONPOCHI OBLIM JOMYIIEHBl HEKOTOPIE HETOYHOCTH B

30-35 ompe/esieHusX, B BBIBOaX (OPMYII, IPABUILHO CPOPMYIUPOBAH MOIXO
K PEIIEHUIO 33/IaUM.

Y oBneTBOpuTenbHO  [He J1aH OTBET HA OJMH U3 BONIPOCOB, WJIM HE C(OPMYIUPOBAH JaXKe

20-29 OIXO0/] K PELIEHHIO 3a1a4H, WK JOMYIIEHBI IPYOble OLIMOKH,
HEMOHMMAHKE HEKOTOPBIX Pa3IelioB Kypca IIPU OTBETE HA TEOPETHUYECKUE
BOIIPOCHI NIPH NPABHJILHO PELIEHHOM 3a1a4€.

HeynosnerBopurensHo  |[HeT NpaBuiIbHOTO OTBETA HU HA OJIMH TEOPETHYECKHH BOMPOC U HE

20 1 MEHBIIIE

pCliCHa 3a/la4a WK HCT OTBCTAa HA OJIUH U3 BOIIPOCOB 3K3aMCHAITUOHHOT'O
Ouera v Ha JOMMOJIHUTCIIbHBIC BOIIPOCHI IO AUCIUITIIMHE U HC

c(hOopMyJIMPOBaH JaKe MMOAXO0/1 K PEIICHUIO 33JJa4H.
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MUHUCTEPCTBO HAYKU 1 BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®ENEPALIN

OENEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUYPEXJIEHUE BBICIIEI'O OBPA3OBAHUSA
«HaumoHanpHBIA UCCIENOBATENbCKUN ANCEPHBIA YyHUBepcurerT « MUD U »
OOHMHCKHII HHCTUTYT ATOMHOM HEPIreTHUKH -

¢buman denepaabHOro rocyaapCTBEHHOIO aBTOHOMHOTO 00pa30BaTelIbHOTO YUPEKICHHUS BBICIIEr0 00pa30BaHHUs
«HannoHnanbHbIN HCcne0BaTeNbCKUM sAepHbIN yHuBepcuTeT « MUDU»

(MATD HUAY MUDN)
Hanpasnenue/ 04.03.01 «Xumus»
CneunajibHOCTh
OO6pazoBaTenbHas «AHAJTUTHYECKAST XUMHSD)
mporpaMma
JuciumnimHa SnepHas dusmka

Bonpocs! 1j15 codeceqoBanus

1 Cayyaiinble COOBITHS U CITydaifHble BEIMYUHBI.

2 DyHKIUS pacrpeieleHus U ee XapaKTepUCTUKH.

3  UYro HaszpiBaeTCs OMHOMHMAJIBHBIM paclpesieieHHeM M K KakuM CiIydailHbIM BeJMYMHAM OHO
IpUMEHSETCS.

4 Uro HasbiBaeTcst pacupenenenueM Ilyaccona? I[lpuBectu mpumepsl pacrpenencHus 1 0ObsSICHUTD
u3MeHeHue (GOpMbI IPH U3MEHEHUH CPETHETO 3HAYCHMUSI.

5) Uro HazbiBaeTcs pacnpenenenueM [aycca? IlpuBectu mpumep anmpoKCUMAIMU paclpeeieHUs
Ilyaccona pacnpenenenuem ['aycca.

6 [IpuBecTu npumMepbl NPUMEHEHUS TUCKPETHBIX pacpeielIeHU B s1epHON (U3HKeE.

7 Bri6opounsie cpennee u qucnepeus. Mx cBoiicTsa.

8  IIpuuuHbBI NOSABICHUS U IPUMEPHI CHCTEMATUYECKHUX U CITy4aiHbIX OIINOOK.

9 IIpakTHueckoe 3HaYEHNE CTATUCTUYECKUX METOJOB aHAIN3a KCIIEPUMEHTAJIBHBIX JaHHbBIX.

10 Yo Ha3bIBaeTCs MEPUOIOM Moypacnaja?

11  Kakue siipa Ha3bIBalOTCS PAJUOAKTUBHBIMU?

12  Yro Ha3bIBaeTCSA aKTHUBALIUEH?

13 ®usnueckuii cMbICI 00IACTH YCTOMYMBOCTH CTAOUJIBHBIX SI€P U CIIOCOOBI pacraja HeCTaOMIbHBIX
A1ep, JeKAIIMX BbIIIE U HIKE 001aCTH yCTONYUBOCTH.

14  3akoHOMEpHOCTHM paJMOaKTUBHOIO pacmnana, ¢usmueckuit cmbica X, T, Tiz U BbIpaKeHUs, UX
CBSI3bIBAIOLIHE.

15 [arp onpezaeneHue nepuoja nojypacnaaa U noka3zaTb METOUKY omnpenenenus Tiz mo pe3yapraTam
U3MEpPEHUI YMEeHbIIIEHNs aKTUBHOCTH 00pa3iia BO BPEMEHHU.

16  3akoH HaKOIUIEHHS YHCIia PaJIMOAKTHBHEIX SI€p MPH aKTHBAIHH.

17  Tloka3ate Ha rpaduke cnocoOsl onpenenenus Tz u Ao.

18  Yt0 noka3bIBalOT KPUBbIE MHTETPATHHOTO U AU(PPEepeHIINaTbHOTO paclpeieleHnit a-4yacTui?

19 Omnpenenenne TOHKOTO U TOJICTOTO a-MCTOYHUKA.

20 Bwuapl moTeph SHEPrUM a-4acTUIl MIPU MPOXOXKIECHUH Yepe3 BEHIECTBO M MX BKJIAJ MPU PA3TUUHBIX
JHEPIrusixX a-4acTull.

21  Yem 0OBACHUTDH MPSIMOIMHEHHBIN MyTh a-4acTHIl B BO3AyXe?

22 Kak wu3MeHsATCS (HAYepTUTh) HHTETpanbHas U auddepeHImanbHas KpUBBIE TPU H3MEHCHHH
JIaBJIEHUS BO3yXa B 00bEME MEXy HCTOYHUKOM M JIETEKTOPOM [l TOHKOTO a-UCTOYHUKA?

23  Kaxk 00bsicHUTB pa30opoc JJIMH MPOOETOB JAJIT MOHOXPOMATHYECKUX a-9aCTHII?

24  OueHUTh €CTECTBEHHYIO IIMPHUHY PacTIpeIe]ICHUs a-4acTHI] 10 JTMHAM TIpooera.

25  OueHHTb CpeHHUE NOTEPU FHEPTUU A-4ACTHUL] B UCTOYHHKE.

26  Hcrtoynuk P-u3nmyuyeHus, OETEKTOp M CX€Ma 3KCIEPUMEHTAIBHOIO YCTPOMCTBA JUIsl M3Y4EHUs
HOTJIOIIEHUS O€Ta-4acTHI] B BELIECTBE.
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27  Bwuasl P-pacnana.

28  Crnektp P-pacnana.

29  Bupsl notepb sHeprun P-uactuil B BemecTse.

30 Merton onpenencenus ko3dduirenta ocnabieHus MO TOJIIIMHE MOJIOBUHHOTO OCIA0JICHUS.

31  Yro Takoe mpoOer NIEKTPOHOB U OCOOCHHOCTH WX JIBU)KEHUS B BEIICCTBE.

32 Ilpoueccsl B3aUMOICHCTBUS Y-KBAaHTOB C BEILIECTBOM.

33  Hamucartp BbIpakeHus A7 ONpeaesieHHs TUHEHHOTO U MacCOBOTO KOA(PPHUIIMEHTOB OcnabIeHus 1Jis
BCEX MPOIECCOB B3aUMOACHCTBHSI.

34 TloacuuraTh MaccoBble KO3()(MUIMEHTHI MOTIOMEHHS Ul PA3IMYHBIX MaTepPHAIOB IOTJIOTHTENS U
ClIeNIaTh 3aKIII0YEHHE O BIMSHUN KOMIITOHOBCKOTO IPOIECcca B3aMMOJICHCTBUS IIPH UCCIIETyeMON SHEPTHU
y-KBaHTOB.

35  VYcrpoilcTBO M MPHUHIMIT ASHCTBUS CHUHTWUISIIMOHHOTO IETEKTOpa.

36  Bo3MOxHBIH 3 QeKT HapymIeHUS SKCIIOHEHIMATIbHONW 3aBUCHMOCTH OCIA0JCHHUS WHTEHCHBHOCTH
BCJIEJICTBHE MHOTOKPAaTHOTO KOMIITOHOBCKOTO PACCESTHHS.

37 HaiiTi TOMMMHY CJOS TOTIOTUTENS MMOJOBHHHOTO OCIA0JICHUS MOTOKA Y-KBAHTOB JUISI OJHOTO W3
BeIecTB (10 3aJaHUIO0 MPENOIaBaTEeIA).

38 Bo3HHKHOBEHME y-M3IydeHHs B HCTOyHUKE »'CS.

Kpurtepun oueHnBaHus KOMIeTeHIUI (Pe3yJIbTATOB):
* [IOJIHOTa OTBETOB HA BOIPOCHI;
° YMCHUC IMOACHUTDL CBA3b MCIKAY pas3JIMYHbIMUA (1)I/IBI/I‘I€CKI/IMI/I BCIIMYHMHAMMU,

Onucanne MKaJbl OLEHUBAHUS:

MakcumanbHas cymma 0auioB 3a coOecenoBanue - 20 0amios.

Ecin cryneHt HaOpan 3a cobecenoBaHue MeHblle 12 0aijoB W €Clid  OTCYTCTBOBAJ 10
HEYBAXHUTEIHHONH TPUYMHE, OH HMEET BO3MOXKHOCTH TIIepecaaTh COOeceIOBaHHE C TOHIKAIOUINM
koa¢ppunuentom 0,8. To ecTb MakcUMaIbHOE KOJIMYECTBO HAOpaHHBIX OaisioB 16.

[Tpu OTCYTCTBUU MO YBaXKUTEIHHON MPUUYMHE MOHMKAIOIINNA KOA(P(GUIIUEHT HE BBOIUTHCS.

OTMeTKa «OTJIMYHO» CTaBUTCS, €CIIU:

- WU3Y4YEHHBI MaTepUas U3JI0KEH ITOJIHO, ONIPEJEICHNS JaHbl BEPHO;

- OTBET IOKa3bIBacT NOHNMAHNUE MaTEpUaa;

- oOyuaromuiics MoOkeT 00OCHOBaTh CBOM CYXJEHHUs, NPUMEHHTb 3HAHUS Ha MpPAKTHUKE, MPHUBECTH
HE00XO0/IMMbIE IPUMEPHI, HE TOJIBKO M0 YUEOHUKY M KOHCIEKTY, HO U CAMOCTOSITENIbHO COCTaBJIEHHBIE.
OTMeTKa «XOpPOIIO» CTaBUTCS, ECIIU:

- M3y4YEHHBIH MaTepuaj U3JI0KEH JOCTaTOUYHO MOJIHO;

- TMpU OTBETE JAOIMYCKAIOTCS OIIMOKH, 3aMUHKH, KOTOpbIE OOYy4aloUIMiicsi B COCTOSHUM HCIPABHUTH
CaMOCTOSITENIHO NMPU HABOJIALINX BOIPOCAX;

- oOyuaromuiics 3aTpyIHsAETCs ¢ OTBETaMM Ha | -2 JIOMOJIHUTENBHBIX BOIIPOCA.

OTMeTKa «yA0BJIETBOPUTEIBLHO» CTABUTCSI, ECIIN:

- Marepuall HU3JI0)KEH HEINOJHO, C HETOYHOCTSMU B ONPENCIICHUU MOHATUH WK (QOPMYIUPOBKE
ONpeAeIICHUN;

- MaTrepHaJl u3JlaraeTcs Hermocjae 0BaTeNbHO;

-00y4Jaromuiicss He MOXET J0CTAaTOYHO IIYOOKO U JJOKa3aTelIbHO 000CHOBATh CBOU CYXKJEHUS U MPUBECTU
CBOM NPUMEDBI;

- Ha 50% IOMOIHUTETBHBIX BOMPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HEYAOBJIETBOPUTEIbHO)» CTaBUTCS, €CIIU:

- IIpH OTBETE OOHAPYKHUBAETCS MOJTHOE HE3HAHUE U HETIOHMMAaHUE U3y4aeMOoro MaTepHuana;

- MaTepuall U3J1araeTcsi HeyBEpEeHHO, OECIIOPsI04HO;

- JTaHbI HEBEpHBIE OTBETHI OoJiee yeM Ha 50% JOMOTHUTETBHBIX BOIIPOCOB.

26



MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALIIN

OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YVUPEXJIEHUE BBICINIEITO OBPA30OBAHU
«HaumoHanpHBIW HCCAENOBATENbCKUNU AACPHBIN YHUBepcuTeT « MUDU»
OOHUHCKMI MHCTUTYT AaTOMHOM YJHEPreTHKH -

¢unuan denepanbHOro rocyaapcTBEHHOIO aBTOHOMHOTO 00Pa30BaTEIbHOTO YUPEKACHHSI BBICIIEr0 00pa30BaHus
«HanunoHnanbHbIN HCcie0BaTeNbCKUM sAepHbIN yHuBepcuTeT « MUDU»

(MATD HUSAY MUDPN)
Hanpasnenue/ 04.03.01 «Xumus»
CoenuainbHOCTh
OOpazoBarenbHass K AHAJTUTHYECKAST XUMUD»
nporpamma
Jucrunnmna Slnepuas ¢pusuka

KommuiekT 3a1annii 1Ji1 KOHTPOJIbLHOM PadoThI
[Ipumeps! 3ananuii 111 KOHTPOJIBHON pabOTHI:

Bapuanrt4
3ananue 1

PaccuuTats yensHsle sHepruu cssu saaep *Be, 1°F, 1271 u 21°Bi. ToscHuTs nomyueHHbIe pe3ynbTaThI.

3ananue 2
AxtuBHOCTH npenapata 2*Na uepes 20 yacos crana pasnoii 1,0510°£k. HaiiTi akTHBHOCTS
CBEXXENPUTOTOBJIEHHOTO TIPENapara u €ro yAeIbHYI aKTUBHOCTD.

Bapuanr 6
3ananue 1

Beruncnuth B a.e.M. Maccy saapa 2C, 1y KoToporo SHeprus cBA3M Ha OJUH HYKJIOH paBHa 7,680 Mo B.

3ananue 2
OnpeIeIUTh YHEPTHIO, BhIAEAAeMYIo B peakuusx **Ho(n,y) u Ho(n,2n). Y nensnas sueprus cBasu Ha
onuH HyKJI0H azep °Ho u %4Ho papua 8,15
1A ) 2 PP PP

Bapuanr 7
3amanme 1

BEIUHCIUTE SHEPTHIO CBs3H Aapa *He, m36BITOK Macchl aToMa KoToporo pasen 0,01889

a.e.m. 3agague 2
Haiitu nocrosiHHyI0 pacnana u cpeHee BpeMsl )KM3HU PaJO0AKTUBHOTO 5Co, ecim ero akTHBHOCTb
yMeHbIaeTcs Ha 4% 3a OJuH yac.
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Kpurepun oueHuBaHusi KOMIeTeHIHH (pPe3yJbTATOB):
3amauda 1 onenuBaercs B 10 6ayutoB, eciiy MpaBWIBHO HAMKMCaHbI (POPMYIIBI, HAMICHBI TPABUIIHHBIC
3Ha4YeHUs U3 TaOJIUIl JaHHbIHN, HallZIeH MPaBUIIbHBIN OTBET U MPABHJIBHO HAMMCAHBI €AMHUIIBI U3MEPEHUSL.
3anava 2 onenuBaercs B 10 0amioB, eciau MpaBWIbHO HamMcaHbl GOPMYIIbI, HAlICHBI TPaBUJIbHbBIE
3HAYCHUA U3 Ta6JII/II_I IIaHHLII\/JI, HaﬁﬂeH HpaBHHBHBIﬁ OTBCT U MMPaBHUJIbHO HAITMCAHbI CIMHHUIIBI U3MCPCHUA.

Onucanne MWKAJbI OLIEHUBAHUSA:

MaxkcuManbHas cymma 0ajuioB 3a KOHTPOJIbHYIO paboTy- 20 6amios.

Ecnu crynment nHaOpan 3a KOHTPOJIbHYIO paOoTy MeHbIne 12 QanioB M €ciau OTCYTCTBOBAJ II0
HEYBaXHUTEIbHON MPUUYMHE BO BPeMs KOHTPOJIBHOI pabOThI, CTYACHT UMEET BO3MOXKHOCTh IEPENNCaTh
e€ ¢ nonmwkarmuM kodhdurnmrerTom 0,8. To ecTh MaKCUMaIbHOE KOJIMYECTBO HAOPAHHBIX OaIoB 16.

[Ipy OTCYTCTBUU IO YBAKUTEIbHOW NPUYMHE TOHMKAIOUIHNHA KO3 UIIMEHT He BBOIUTHCS.

Ouenka Kpurepun
O1in4Ho 1) HOJIHOE PACKPBITHE TEMBI;
20 6as10B 2) yKazaHWe TOYHBIX Ha3BaHUU U OINPEIEIICHHI;

3) npaBuibHAsS (GOPMYITHPOBKA MOHITHI U KATErOpHii;
4) npuBeneHre GOPMYI U COOTBETCTBYIOIICH CTATUCTHKH H

Jp.
Xopoiuo 1) HemIOCTaTOYHO TMOJIHOE, 0 MHEHHIO IIPEernoaaBareris,
16-19 6an108 [PACKPBITHE TEMBI;

2) HeCyIIeCTBEHHbIC OIIMOKH B OMPEICIICHUHM MOHSATHH |
Kkareropuii, ¢opMmynax, CTaTUCTUYECKHX JaHHBIX U T. II.,
KapAMHAILHO HE MEHSIOUINX CYTh U3JI0KEHUS;

3) HaJIM4YKe TPAMMATUYECKUX U CTHIIMCTUYECKUX OMIMOOK H

71p.
Y10B/1€TBOPUTEILHO 1) orBer oTpaxaer oOmiee HampaBICHHE H3JIOKECHHS
12-15 6annos JIEKIIMOHHOTO MaTepHala,

2) HaMM4YKe JOCTATOYHOIO KOJHMYECTBA HECYLIECTBEHHBIX
WM OJHOM-JIBYX CYILECTBEHHBIX OHIMOOK B OIpeeNeHUH
MOHATUH U KaTeropui, Gopmynax, CTaTUCTUUYECKUX JaHHBIX
U T. IL.;

3) HAJTMYUE TPAMMATHYECKUX M CTHIIMCTHYECKUX OMIMOOK U
Ap.

HeynosierBopure/ibHO MeHbIIE |1) HEPACKPHITOE TEMBI;

12 2) OOJIBIIIOE KOTMYECTBO CYNIECTBEHHBIX OIIMOOK;

3) HaJIM4YKe TPAMMATUYECKUX U CTHIIMCTHYECKUX OIMIMOOK M

AP-
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MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALIIN

OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YVUPEXJIEHUE BBICINIEITO OBPA30OBAHU
«HaumoHanpHBIW HCCIENOBATENbCKUN AANCPHBIUA yHUBEepcUTEeT « MUDU»
OOHMHCKUI HHCTUTYT AaTOMHOM JHEPIreTHUKH -

¢dunuan deaepanbHOro rocyAapcTBEHHOIO aBTOHOMHOTO 00Pa30BaTEIbHOTO YUPEKACHHSI BBICIIEr0 00pa30BaHus
«HanuoHanbHeli nccnenoBaTensckuil ssaepHslii yausepeutet «MHUD»

(MATD HUAY MUDN)
Hanpasnenue/ 04.03.01 «XumMusn»
CroenuainbHOCTh
OOpazoBarenbHass K AHAJTUTHYECKAST XUMUD»
nporpamma
Jucrunnmna SlnepHas dusuka

KoMIieKT TeCTOBBIX 3aJaHUH
[IpuMep TECTOBBIX 3aJJTaHUN:

Bapuanr 1

1. U3 KakuX 4acTHUIl COCTOUT aTOMHOE S[IpO?
Bapuants! oTBeTa:

1) ¥3 NPOTOHOB M AJICKTPOHOB

2) W3 IPOTOHOB U HEHTPOHOB

3) W3 HEUTPOHOB U DIICKTPOHOB

4) W3 IPOTOHOB, HEUTPOHOB U raMMa-KBaHTOB

2. Kaxkwue siipa Ha3bIBaIOTCS U30TOAMHU?
Bapuants! oTBeTa:

1) smpa ¢ OMMHAKOBBIM YUCIOM MPOTOHOB

2) sjapa ¢ OIMHAKOBBIM YHCIIOM HEHTPOHOB

3) sapa ¢ OJJMHAKOBBIM YHCIIOM HYKJIOHOB

4) AApa, UMCIOMIUEC NOCTAaTOYHO JOJIMOKUBYIINEC (MeTaCTa6I/IHLHLIe) SHEPTCTUUCCKHUEC YPOBHU

3. Bo ckonbko pa3 MeHbIlIe HEHTPOHOB COJEPIKUT SAPO aTOMa a30Ta C MACCOBBIM H 3apsIOBBIM YHCIaMHU
14 u 7, yeM SapO LMHKA C MACCOBBIM U 3apsAI0BbIM unciaMu 65 u 307

BapI/IaHTBI OTBECTA.:
1) 25 3)5
2) 2 4)3,6

4. Kaxk panuyc spa cBsi3aH C UUCIOM HYKJIIOHOB B HEM?
BapuanTs! oTBeTa:

1) R=rmA  3)R=rmJg"

2) R =AM 4)R =71+ A3

5. Kak cootnocurcs 1 a.e.m. ¢ 1 MaB?
BapuanTsl oTBeTa:

1) laem =931,5M3B

2) laem =93,15MsB M>B
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3) laem =9315M>»3B
4) laem=9315Ms3B

6. Kakas BennunHa Ha3bIBaCTCs MOJHOM SHEPTUEH CBA3M aTOMHOTO siipa’?
Bapuants! oTBeTa:

1) AE(A, Z)=\zmp - (A-Z)mn + M(A, Z)]* c?

2) AE(A, Z)=\zmp + (A -Z)mn - M (A, Z)]*c?
3) AE(A,Z)=M (A, Z)-Zmp - (A-Z)mn]*c?
4) AE(A, Z) =\Zmp - (A - Z)mn - M(A, Z)] ¢?

7. Kak B 00IeM Bujie 3alMCBIBACTCS YCIIOBHE yCToiuuBOCTH siapa (A,Z) 10 OTHOIICHHIO K pacrajy Ha
yactu (Ai,Zi) u (Az2,Z2)?
BapuanTs! oTBeTa:
1) M(A, Z) > M (A, 2) + M(A, 2o)
2) M(A,Z) <M (A, 2)+M (A, 2o)
3) M(A,z)=M (A, 2)+M (A, 22)
4) AE(A, Z) < AE( A, Z2) + AE(A, 2)

8. Kaxkas ¢pusnueckas BeJIMYMHA HA3bIBAETCSI MArHUTHBIM MOMEHTOM?
Bapuants! oTBeTa:

IDM=gel IM=g+1

Z)M:g-l 4)M:gll

9. Kewm, korja u Kak ObUIa OTKpPBITA PAAHOAKTHBHOCTH?

BapuanTs! oTBeTa:
1) Bekkepenb B 1896 r. 00HapYX W1, UTO ypaH UCIYCKACT HEBUIMMOE U3JTy4YCHHE, CIOCOOHOE MTPOHUKATh
yepes YepHYyIo OyMary U 3acBe4MBaTh (POTOIIACTUHKY
2) @.uW. Kommo-Kropu B 1934 r. 00Hapy WK, 4TO MPH paciiaie HEKOTOPBIX siep 00Pa3yrOTCs YaCTUIIBI
C TOJIOKUTENBHBIM 3apsIoM

3) D.Pezepdopa B 1911 r. npu u3ydeHUuu paccesHus aabha-dyacTHIl

4) T1. Bumapa B 1900 1. ipu OTKPBITHH FaMMa-JTyueil pyu U3y4eHUH paciaga ypaHa

10. Kak 3anmchIBaeTCsl OCHOBHOM 3aKOH paIMOAKTHBHOTO paciiajia B HHTErpabHOM hopme?
BapwnaHnTs! oTBeTa:

1) N(t) = No-e

2) N (t) =Jedt

3) N(t)=No-+(1-¢e)

4N (t)=J(1-e )dt

11. Kakas BennuynHa Ha3bIBA€TCSA aKTHUBHOCTHIO?
Bapuants! oTBeTa:

1) aKTHBHOCTH BBIPAXKACTCS YKMCIIOM paclagoB B oOpasie B 1 cekyHay
2) aKTHBHOCTBH BBIPA)XKaeTCs SHEPruel, BBIICISIONICHCS B 00pasle Mpu paauoaKTHBHOM pacraje 3a |
CEeKyHIY
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3) aKTHUBHOCTBH BBIPAXKAETCS YHCIIOM PACIa 0B B 00pasIie 3a MepHo. Moirypaciaia
4) aKTUBHOCTH BBIPAXKAETCSI SHEPTUCH, BBIACISIONICHCS B 0o0Opaslie MpH PaJHMOAKTHBHOM pacraje 3a
nepuos rnoiypacraia

12. Kakue euHHIIBI HCIIONMB3YIOTCS JJIs1 BRIDKEHUS akTUBHOCTH B cucteMe CU u Ha ipakTuke?
BapuanTs! oTBeTa:

1) Bcucreme CH: 1 Bk = lpacnany B cekyHuy; Ha npaktuke: 1 Ku= 3.7-10*° bk

2) Bcucreme CU: 1 Ku = lpacnany B cekynay; Ha npaktuke: 1 bx= 3.7-10'° Ku

3) Bcucreme CU: 1 Bk = Ipacnany B cexyHny; Ha npaktuke: 1 Ku= 10'° Bk

4) Bcucreme CU: 1 Ku = 1pacnany B cexynay; Ha npaktuke: 1 bx= 101" Ku

13. Uro Ha3bIBaeTCsi BEKOBBIM paBHOBECHEM?
Bapuants! oTBera:
1) macc moKos siIpa He MEHSETCS BeKaMU
2) aKTMBHOCTb PAJMOHYKJIH/IA HE MEHSICTCS BEKaMU
3) DSHepruu CBA3M IBYX PaTUOHYKIHIOB PABHbBI
4) paaroaKTUBHOE PaBHOBECHUE, ITOIICPKUBAIOIICECS BEKAMU

14. “koBa nmpupo/a U OCHOBHBIC CBOMCTBA aJib(a-4acTHIl?
BapuanTs! oTBeTa:
1) a-yacTHIa - 3TO YAaCTHIIA C HEUTPATBHBIM JIEKTPHIESCKUM 3apsiioM U Maccoit-0.
2) a-4acTHIIA - 3TO YACTHIIA C 3aPSIIOM = € U Maccoit = 2 a.e.M.
3) a-yacTuIla - TO HEYCTONYMBAs YaCTHUIIA C OTPULIATEIBHBIM dJICKTPHUECKUM 3aPSAIOM.
4) a-yactuma - 970 Axpo *He ¢ 3apamom Z=2 n 06mMM UnCIOM HYKIOHOB A=4

15. “kue BcTpeyaroTcsl pa3HOBUIHOCTH SHEPIeTUUECKUX CIIEKTPOB ajib(a-yacTuil?
Bapuants! oTBeTa:

1) JluneiiyaTbie U HETIPEPHIBHEIC.

2) IlpocThlie, ¢ TOHKOH CTPYKTYPOU U C JUTMHHOMPOOSKHBIMH a-4aCTUIAMH.

3) Aunbda-cnexTp umeet popmy KpruBoi Makcsesuia

4) Anbpda-criektp umeet popmy kpusoi [aycca

16. “KOBBI OCHOBHBIE OCOOCHHOCTH B3aUMOJICHCTBUA allb(ha-4acTHI] C BEILIECTBOM?

BapunaHnTs! oTBeTa:
1) npsmonuHEiHas TpaeKTOpHs, OBICTPBIC MOTEPU PHEPIHH HAa HOHU3AIHMIO, BO30YXK/IEHHE aTOMOB CPEJIbI
U Kak CJeJCTBHE - OTHOCHTEIbHO HEOOJbIINE MPOOETrd M MPAaKTUYECKU OJHO3HAYHas CBs3b Ipodera c
JHEprueu
2) KpHBOJIMHEWHAsl TPACKTOPHS, MEIUICHHbIE MOTEPU SHEPTUM HAa MOHU3AIMIO M BO30YXKIECHHE aTOMOB
CpeZbl M KaK cJeJICTBHE - O0JbIIMe IpoOeru U HeoTHO3HAYHAs! CBA3b Mpodera ¢ YHepruei
3) mnpsAMONHMHEHHAs TPACKTOPHs, MEIUICHHBIE TOTEPU HA HOHU3ALMIO U TOPMOXKCHHUE
4) Hert npaBUIBHOTO BapuaHTa OTBETa

16. Yro Ha3pIBaeTCs raMMa-KBaHTOM?
Bapuanrts! oTBeTa:
1) Tlaker 371€KTPOMAarHUTHBIX BOJH C OY€Hb MAJICHBKOMW JUTMHOW BOJIHBIL.
2) DreMeHTapHBIC YaCTHUIIBI C HYJIEBBIM 3apPsI0M U OTIIMYHOM OT HYJISI MACCOH ITOKOS.

3) DrneMeHTapHBIC YAaCTHUIIBI C HYJICBOH MAcCOM MOKOS M OTJIMYHBIM OT HYJISI 3apSIIOM.
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4) TlakeT 3JIEKTPOMArHUTHBIX BOJIH C OOJIBIION JUTMHOM BOJTHBI.

17. Kakue CyIIecTBYIOT OCHOBHBIC BH/IbI B3aUMO/ICHCTBHS YaCTHI] U TAMMa-KBAaHTOB C aTOMHBIMHU
anpamu? BapuaHTel oTBeTa:

1) Tosbko paccesHHE.

2) PaccesiHue U siIepHBIC PEAKIIHH.

3) ToubKo siIEpPHBIC PEAKIIHH.

4) Hert npaBUIBHOTO BapUaHTa OTBETa

18. KakoB ¢usndeckuil cMplca NOHATHA 3¢dexTuBHOro ceyeHus? CymiecTByeT JU OJHO3HA4YHas CBA3b
MEXIY Y3PPEKTUBHBIM CEYEHUEM U F€OMETPUUECKUM pa3MepoM siipa?

BapuanTs! oTBeTa:
1) DddexkTuBHOE CEYCHUE BBIPAKAET BEPOATHOCTH SJACPHOM pEakiMy B pacyeTe Ha OJHO SAPO U OIHY
[aAI0IYI0 YaCTHUILY.
2) Her npaBriIbHOTO BapuaHTa OTBETa
3) DddekTrBHOE CeueHHE - OTHOLICHHE YMCIa peakiuii B oopasue N K Yiciy MonaBIIux B HEr0 YacTHIL
No
4) DddexkTuBHOE CCUCHHE - YUCIIO MOMABIINX B 00pa3ell YacTHII.

19. Kakwue siapa AensaTCs TCIUIOBBIMA HEHTPOHAMHU, a KAKUE HE JCIATCS?
Bapuanrts! oTBeTa:

1) Henstcs 233y, 35y, 29y, 241Pu; me memstes 232Th, 234U, 228U, 29pu, 242Pu.

2) Jensarcs 238, 234U, 29py; we memsares 230U, 238U, 23%Py, 241pu.

3) Her npaBunbHOTO BapHaHTa OTBETA

4) [lensTcs BCe TSDKEINBIC sIpa.

20. Tloyemy BO3HHUKaIOIIME TPH ACNEHUU TSKENBIX SAEP OCKOIKH OKa3bIBAIOTCS HECTAOMIbHBIMU
HYKJIUAamMu?

Bapuants! oTBeTa:
1) IToromy YTO OHM OKa3bIBAIOTCS MEPETPYKEHHBIMU HEUTPOHAMH.

2) TloToMy 4TO OHM OKa3bIBAIOTCS MEPETPYKEHHBIMU TIPOTOHAMH.
3) Her npaBuibHOTO BapraHTa OTBETA

Kpurepun oueHnBaHus KOMIIETEHIUI (Pe3yJIbTATOB):

Tect coCcTOUT M3 ABYX YacTel, KaxkJaas M3 KOTOPhIX coaepkut 10 BompocoB. OLeHUBAETCS KOJIUYECTBO
BBIIIOJIHEHHBIX TECTOBBIX 3aJJaHUM.

Onucanue MWIKAJIbI OCHUBAHUS:

MakcumanbHasi cymma 0asioB 3a TecT - 20 6amioB.

Ecnu cTyaeHT OTBETHII BEPHO MEHEE 4eM Ha 12 BONPOCOB M €CIIM OTCYTCTBOBAJ [0 HEYBAKUTEIBHOU
NpUYMHE, OH MMEEeT BO3MOXKHOCTh IepeclaTh TecT ¢ MoHmkamomuMm kodpdumuentom 0,8. To ectsb
MaKCHUMaJIbHOE KOJIMYeCTBO HabpaHHbIX 06auioB 16.

[Tpy OTCYTCTBUM 0 YBRXKUTEIBHOW MPUYMHE TOHMKAIONINH KOA(PPHUIIMEHT HE BBOIUTHCS.
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