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ObsacTh NpUMEHeHus

@®onpn oneHouHbx cpeactB (OOC) — sBrnsercs o00s3aTeIbHBIM NPUIIOKEHUEM K paboueit
nporpamMme  JUCHUIUIMHBL  «MHCTpyMEHTaldbHbIE METOJbl PAJMO3KOJIOTMH M PaJdallMOHHOMN
6e3omacuoct / Instrumental methods in radioecology and radiation protection» u obGecrieunBaer
MIPOBEPKY OCBOEHHUS IUIAHUPYEMBIX pE3yJNbTaTOB OO0y4YeHHs] (KOMIETEHLUUH M UX HWHAUKATOPOB)
IIOCPEICTBOM MEPONPUATHM TEKYILEH U ITPOMEKYTOYHOM aTTECTALMU 110 TUCLHUILINHE.

Hesn 1 3a1a4m (pOH/IA OLIEHOYHBIX CPEICTB

Henpto DoHga OLIEHOYHBIX CPEACTB SIBJISETCS YCTAHOBJIECHUE COOTBETCTBUSI YPOBHS
MOJTOTOBKA OOYYarOIUXCs TpeOOBaHHUSIM (eIepaIbHOTO TOCYIAapPCTBEHHOTO 00pa30BaTEIHHOIO
CTaHjaapTa.

I[HSI JOCTUXKXCHUA IIOCTaBJICHHOMU e CDOHHOM OLCHOYHBIX CpCACTB 110 AUCHUILIMHC
«MHCTpYMEHTAIbHBIC METOJIbl PAIMOIKOIOTHU M paauanroHHoi Oe3omacHoctu / Instrumental
methods in radioecology and radiation protectiony perratorcs ciieayromume 3aaauu:

— KOHTPOIIb M YIPaBJICHHUE IMPOLIECCOM MPHOOpETEeHUs OO0y4arolMMHCS 3HAHWM, YMEHHUNH U
HAaBBIKOB, IPCAYCMOTPCHHBIX B paMKax I[aHHOﬁ JUCHUIIIINHBI,

— KOHTPOJIb U OLIEHKA CTENEeHH OCBOEHUS KOMIIETEHIIUN, MPEAYCMOTPEHHBIX B paMKaxX JaHHOU
JUCIUIIINHEIL,

— obecrie4yeHre COOTBETCTBHS Pe3yIbTaTOB OOyueHHUs 3ahadaMm Oyayiied npodeccruoHalIbHON
ACATCIIBHOCTH Y€pPC3 COBCPHICHCTBOBAHUC TPAJUUIMOHHBIX W BHCAPCHHUC HMHHOBAIIMOHHBLIX MCTOIAOB
oOyudeHus B 00pa3oBaTeNbHBI Mpoliecc B paMKaxX JaHHOW JUCIUILIHHBIL.

1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs N0 AUCHUIINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00Pa30BaTe/IbLHON MPOrpaMMbl

1.1. B pesynbrate ocBoenuss OIl marucrparypbl 0oOy4aroIIMMCS IOJKEH OBJIAAETh CIEAYIOUIMMHU
pe3ysbTaraMu 00y4eHus 0 JUCIUILINHE!

Koanl HaumenoBanue Koa n HamMeHOBaHHe HHAMKATOPA
KOMIIeTeHIM i KOMIIETEHIIHH JIOCTHIKEHHS] KOMIIETEH LU U
IK-3 Criocoben oneHnBaTh 3-T1K-3 3HaTh JOCTHKEHHS HAYYHO-TEXHUYECKOTO
MEPCICKTUBBI PA3BUTUA nporpecca,
aTOMHOM OTpac/iu, V-IIK-3 YMeTh NIPUMEHSTh MOTy4CHHBIC 3HAHUS K

HCIIOJIb30BAaTh €€
COBpPEMCHHBIC JOCTUKCHUA U
Nepe0BbIE TEXHOJIOTUH B

Hay4YHO-UCCIEA0BATEIbCKON

pElIeHUI0 MPAKTUUECKUX 3a/1a4;
B-TIK-3 Brnanetrs MeTogaMu MOAETUPOBAHUS
(U3MYECKUX TMPOIIECCOB;

JIeITeIIbHOCTH
IK-4 CriocobeH caMoCTOSATENbHO 3-I1K-4 3HaTh 11enu U 3a1a4u TPOBOJIUMBIX
BBIIIOJIHATD HCCTIeI0BaHMI; OCHOBHBIC METO/IBI U CPEJICTBA
SKCHCPUMCHTAJIbHBIC U MPOBEICHUS DKCIIEPUMEHTAIIBHBIX U
TCOPETHICCKUC TEOPETHYECKUX UCCIEIOBAaHUMN; METOABI U
UCCICNOBAHMA U PEIICHHA | cpejcTBa MaTeMaTHYeCKOW 00pabOTKU
Hay4dHBIX 1 Pe3yIabTaTOB KCIIEPUMEHTAIbHBIX JaHHBIX;

IIPOU3BOJCTBEHHBIX 3a/1a4
P & . V-IIK-4 YMeTh NpUMEHATh METOBI TPOBEACHUS

AKCIIEPUMEHTOB; UCIOJIL30BAaTh MATEMATUYECKUE
MEeTOBI 00pabOTKH PE3yJIHTATOB UCCIEAOBAHUHN 1
uxX 00001IeHNs; 0DOPMIISATH PE3yIbTaThl HAYYHO-
HCCIIeI0BATENbCKUX padorT;

B-IIK-4 BiageTs HaBbIKAMHA CaMOCTOSITEILHOT'O
BBITIOJIHCHU A 3KCHepI/IMCHTaJII>HBIX nu
TEOPETUUECKUX UCCIEAOBAHUS JJIs PEIICHUS
Hay‘IHbIX nu HpOI/ISBOIICTBeHHI:IX 3a1a4.




1.2. Dmanwt hopmuposanus komnemenyuii 6 npoyecce océoenusn Ol mazucmpamypol

KoMnoHeHTbl KOMIIeTeHIUH, Kak NpaBuio, (OPMUPYIOTCS TMpPU M3YYECHHUH HECKOJIbKUX
JUCLHUIIIMH, a TAaKK€ B HEMAJIOW CTENEHU B Ipolecce NpoxoxzacHus npaktuk, HUP u Bo Bpems
caMOCTOSTeNIbHOU paboThl oOy4varomierocs. Beimonnenune u 3ammura BKP sBisroTcs Bugom yueOHOM
NesITeIbHOCTH, KOTOPBIH 3aBepIaeT mporecc (opMUPOBAHUS KOMITETECHITHHA.

Oranbl GOpMUPOBAHUS KOMIIETEHIIUU B IPOLECCE OCBOCHHUSI IUCIUTUIMHBIL:
- Ha4YaJdbHBbIi 3Tam — Ha 3TOM dTane (OPMUPYIOTCS 3HAHUEBBIE U MHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBaMBalOTCA OCHOBHBbIE KaTeropuu, (opmupyrorcs 6a3oBble ymeHHs. CTyneHT
BOCIPOU3BOAUT TEPMHUHBI, (DaKThl, METOIbI, TOHATHS, MPUHIUIIBI U NIPABUIIA; pelIaeT yuyeOHbIE 3ajaun
o o0Opasiy;
- OCHOBHOM »Tam — 3HAHUS, YMEHHUA, HaBBIKHM, oOecreuuBarolue (hopMupoBaHHE KOMIETEHIIUU,
3HAUUTENIBHO BO3pacTalOT, HO €I€ HE JOCTUrarT WTOrOBBIX 3HadeHM. Ha »TOM sTame crymeHt
OCBaMBaeT aHAJIUTHYECKHWE JACUCTBUS C NPEIMETHHIMH 3HAHUSMU MO JUCUUIUIMHE, CIOCOOEH
CaMOCTOSITENIbHO pellIaTh yuyeOHbIE 3a/1a4d, BHOCS KOPPEKTUBHI B aJITOPUTM JIEHCTBUM, OCYIIECTBIIASA
KOPPEKIIHIO B X0J1¢ pPa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAIIMIi STall — Ha 3TOM dTale CTYACHT JIOCTUIaeT UTOrOBBIX IOKa3aTeseil Mo 3asBICHHON
KOMIIETEHIIMH, TO €CTh OCBaMBAET BEChb HEOOXOAUMBII 00BEM 3HAHUH, OBIIAJIEBACT BCEMH YMEHUSIMU U
HaBBIKaMU B c(epe 3asBieHHONW KoMmmneTeHIuH. OH crnocoOeH HMCMONb30BaTh ATH 3HAHUSA, YMEHUS,
HAaBBIKM MPU PEILICHUH 3aa4 [MOBBIIIEHHOW CJI0KHOCTU U B HECTAHJAPTHBIX YCIOBUSX.

Otanbl  (GOPMHPOBAHUS KOMIIETCHIIMA B XOJ€ OCBOCHUS JUCIHIUIMHBI OTPaXaroTcs B
TeMaTtnueckoM riane (cm. PIT).

1.3. CBsa3b Mexxk1y popMHUPYyeMbIMH KOMIIETEHIIUSIMU U GopMaMH KOHTPOJISI HX OCBOEHHS

HaumenoBanue
Ne | KonTtpouamnpyembie pa3aeJibl Nuauxarop aocTuxkeHus OUEHOTHOTO CpeAcTra
n/n (TeMBbI) IMCHHUIIJIMHBI KOMITETEHIIUH TERYIen o
NPOMEKYTOYHOM
arTecTalu
Texymas arrecTanus, 2 ceMecTp
1. Paznen 1-2 3-I1K-3, V-IIK-3, B-TIK-3, Problem solving
3-11K-4, V-I1IK-4, B-TIK-4
2. Pazpgen 3 3-I1K-3, V-IIK-3, B-I1K-3, Problem solving
3-11K-4, V-I1IK-4, B-TIK-4
IIpoMeskyTOoUHasi aTTecTALUs, 2 ceMeCTp
DK3aMeH 3-T1K-3, V-IIK-3, B-TIK-3, Test + problem solution
3-11K-4, V-I1IK-4, B-T11K-4

Tekymasi aTTecTanus, 3 ceMecTp

1. Paznen 4 3-11K-3, Y-TIK-3, B-TIK-3, Problem solving
3-I1K-4, V-I1K-4, B-T1K-4
2. Pazgen 5 3-TIK-3, V-IIK-3, B-IIK-3, Problem solving

3-TIK-4, V-I1IK-4, B-I1K-4
IIpoMe:kyTOUHAsI aTTECTALUs, 3 CEMECTP

DK3aMeH 3-11K-3, V-IIK-3, B-TIK-3, Test + problem solution

3-1IK-4, V-TIK-4, B-IIK-4




2. Onucanne mokasareseil H KpUTepHeB OLlCHUBAHNS KOMIIETCHIMH HA PA3JIMYHBIX 3Tanax ux GopMHpPOBaHHs, ONIMCAHNE KA OLeHUBAHUS
KoHeunbsIMu pe3ysibTaTaMl OCBOCHMsI IPOTrpaMMbl JUCLMIUIMHBI SBJSIOTCA CPOPMHPOBAHHBIE KOTHUTHBHBIE IECKPUITOPHI «3HATH», «yMETbHY,

«BIJIAJIETH», PACIMCAHHBIE IO OTJEIBHBIM KOMIETEHLMSIM, KOTOpbIE MPpUBEAEHHI B 11.1.1. @opMupoBaHue 3TUX JECKPUNTOPOB IMPOUCXOAUT B IPOLECCE

U3y4eHMs! JUCLMIUIMHBI 10 TaraM B paMKaX pa3JInYHOro BU/a y4eOHBIX 3aHATUH U CaMOCTOSTENbHOM paboThI.
Briiensirores Tpu ypoBHS ¢(OPMUPOBAHHOCTH KOMITETEHIIMI Ha Ka)KJIOM 3Tare: MOPOroBBIH, MPOJBHUHYTHIN U BEICOKUH.

YpoBHHU Coaep:xaTtejibHOE OcHOBHbIE MPU3HAKHU BbljIeJIeHNsI YPOBHS BPC, ECTS/IIsaTudaaabuas
onucaHue YpoBHA % HIKAJ1a JUIA OLEeHKH
OCBOEHHsl | JK3aMeHa/3a4yeTa
Bbicokmii TBopueckas IeATENbHOCTh | Brarouaem Hudcecmoawuii ypoeeHs.
Bce 6uovl komnemenyuil CTyneHT JeMOHCTPHPYET CBOOOHOE 00JIaIaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIMSIMH, CTIOCOOCH TPUMEHHUTD X B A/
VPOBHE 8 COOMBEMCMBUL C HECTAHJAPTHBIX CUTYAIIHSIX: TTOKAa3bIBAET 90-100 Otimtio/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIIbHO MPUHUMATH PEIICHUE, 3auTeHo
OUCYUNTIUHDBL peuiate mpodieMy/3agady TEOPETUYECKOTO WU
MPUKIIQIHOTO XapaKTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IpoaBUHYTHII [lpumeHenne 3HaHWA W | Brarouaem Hudcecmoswuii ypogeHb.
Bce 6uovl komnemenyuil yMeHul B Oosiee mupokux | CTYACHT MOXKET J0Ka3aTh BIIAJICHHUE B/
cgpopmuposanvl Ha KOHTEKCTaX Y4eOHOH ¥ | KOMIETCHUHUSMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHb XOPOIo/
NPOOBUHYMOM YPOBHE 8 npoeCCUOHATLHON coOupaTh, CUCTEMaTH3UPOBATh, AHAJTM3UPOBATH 3a4YTeHO
coomeemcmeu ¢ yeasamu i | ACITEeIbHOCTH, HEXENW II0 | W TPaMOTHO UCIIOIb30BaTh HHGOPMAIIHIO U3
3a0auamu OUCYUNIUHbL oOpasiy, Oosbliei gosielt | caMOCTOATENbHO HallICHHBIX TEOPETHUECKUX
CaMOCTOSITETEHOCTH ¥ | UCTOYHHWKOB U WJUTFOCTPHPOBATH MU C/
MHHULIAATHBBI TEOPETUYECKHE TOJ0KEHNS WM 0OOCHOBBIBATh 75-84 Xoporo/
MPAKTUKY IPUMEHEHUSI. 3a4TeHo
IToporossii PenponykruBHast CryneHt JIEMOHCTPUPYET BJIAJICHUE 65-74 D/VY noBneTBopHUTEIIEHO/
Bce 6uovl komnemenyuil JeSITeTHHOCTD KOMIIETEHIIMSIME B CTaHJAPTHBIX CHTYaIlHsX: 3auyTeHo
cpopmuposanvl Ha NOPOCOBOM M3JIaraeT B mpezernax 3a/1a4 Kypca TeOpeTHIECKU
ypoene U MPAKTUYECKU KOHTPOJIUPYEMBII MaTepual. 60-64 E/Mlocpenctenno
/3auteHo
OTcyTCcTBHE IPU3HAKOB TIOPOTOBOTO YPOBHS: KOMIIETEHITUH HE CPOPMHPOBAHBI. 0-59 HeynonerBopurenbsHo/

Huxe moporosoro

CTy,Z[CHT HC B COCTOAHUU MMPOACMOHCTPHUPOBATH O6HaI[aHI/IC KOMIICTCHIIUSAMU B

CTaAaHJAPTHBIX CUTyalluAgX.

3autreHo




OueHuBanue pe3yabTaTOB OOyUEHHUS CTYAEHTOB M0 JUCHUIUIMHE OCYIIECTBISIETCS IO
pErjlaMeHTy TEKYIIEro KOHTPOJISL M TPOMEKYTOUHON aTTECTaIUU.

Kputepuu oneHuBaHus KOMIIETCHIIUN Ha Ka)XOM 3Tare M3y4YeHUs NUCLHMIUIMHBL JIJI1 KaXJI0ro
BHJIa OLICHOYHOTO cpeacTBa u mpuBoasaTcs B 1. 4 @OC. HToroBeiii ypoBeHb CHOPMUPOBAHHOCTH
KOMIIETCHIIMH MPU U3YUYCHUH TUCHUIUIMHBI omnpeensercs no Tabauue. [Ipu sTom clienyer moHuMaTh,
YTO TpaHHUIla MEeXAY YPOBHAMU MJii KOHKPETHBIX pPE3yJbTaTOB OCBOCHHSA 00pa3oBaTeNbHOM

IIPOrpaMMbl MOXKET CMEUIaThCsl.

YpoBenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTo4yHast aTTecTalUsA
KOMIIEeTEHIIUH
BbICOKHI BbICOKHI
BBICOKM I NpOOBUHYMbLLL BbICOKUU
BbICOKUU nPOOBUHYMbLLL
nopo2oawll BbICOKUU
8bICOKUU nopo2osblll
IIPOJIBUHYTBII NMPOJABUHYTHIN NPOABMHYTBINI
npOoOBUHYMbLIL nopo2oaulil
nopo2o6wiii NnPOOBUHYMbLLL
IIOPOrOBBIN TMOPOroBbIi NOPOrOBbIN
HIDKE TOPOFOBOTO NOPOrOBbIi HHKe IOPOroBoro
HHKe IOPOroBOro -

3. Mertoanyeckue MaTepHajibl, ONpedesIOlIHe TNpPoUeAypPbl OUEHHWBAHUS 3HAHMI, yYMeHMH,

HABBIKOB M (MJIM) ONBITA [JIeATeJbHOCTH, XapaKTepU3yOIMX 3Tanbl (opMupoBaHus
KOMIIeTeHIINH
WNrorosasg arrecrauuss 0O AUCUMIUIMHE SBIIETCS MHTETPAJIbHBIM  IIOKa3aTEIEM  KadyecTBa

TCOPCTUUCCKHUX U MMPAKTUYCCKUX 3HAHUM 1 HAaBBIKOB 06yqa}01111/1xc;1 IO JUCHUIIIIMHE W CKJIAAbIBACTCS
N3 OLICHOK, IMMOJIYYCHHBIX B X0€ TeKymeﬁ )51 HpOMCH(YTOHHOP’I aTTcCTalluu.

Tekymiasi arrectanuss B CEMECTpPE IMPOBOJMTCS C IENbI0 OOCCICUCHHsT CBOCBPEMEHHOW OOpaTHOM
CBSI3H, JUUISI KOPPEKIIUU 0OYyUEHUS, aKTUBU3AIIMU CAMOCTOSITEIIBHON paOb0OThl 00YJArOIIUX CSI.

HpOMC)KyTOLIHaSI arrecranusd npcAHasHa4YCHa JJId 00BEKTUBHOI'O MOATBCPKIACHUSA KW OLCHUBAHUSA
AOCTUTHYTBIX PE3YJIbTATOB O6y‘{eHI/I$I MMOCJIC 3aBCPUICHUA U3YUCHUSA JUCHUIIIINHBI.

Tekyias aTTecTalus OCyIleCTBISETCS /IBa pa3a B CEMECTP:
e xkoHtponpHas Touka Ne 1 (KT Ne 1) — BricTaBmsieTcss B 2JIEKTPOHHYIO BEIOMOCTh HE TO3/Hee 8
Helenu ydeOHoro cemectpa. BkiouaeT B ce0si OLEHKY MEPONPUSITHH TEKYHIEro KOHTPOJIS

ayJUTOPHOM M CaMOCTOSTENbHON pabOThI

JTUCIUTIIUHEI ¢ 1 10 8 Hepenmo yueOHOro cemecTpa.
e koHTposbHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTcss B AJIEKTPOHHYIO BEJIOMOCTH He mo3jaHee 16
Heslenu ydeOHoro cemecrpa. Bkiodaer B ce0si OLIEHKY MEPOINPHUATHUH TEKYIIEro KOHTPOJIs

ayIUTOPHOM ¥ CaMOCTOSTEIBHON pPabOThHI

TUCITUILIMHEL ¢ 9 1o 16 Henmeno yaeOHOTro cemecTpa.

oOydarolerocss Mo paszaenam/TeMam ydeOHOU

oOydJaromierocss 1o paszaenam/TeMaM  yueOHOU

PesynbpTaThl Tekyieid U MPOMEKYTOYHOUW aTTECTAIlUU MOJBOJSATCS MO IIKaie OaUTbHO-PEUTHHTOBON

CHCTEMBI.
JTan peiiTHHIOBOI cucTeMbl / Henens Baun
O1eHo4HOe CPeaCTBO Min* \ Max
Cemectp 2

Texymas arrecranus 1-16 36 60
KontpoJsbHas Touka Ne 1 7-8 18 30
Problem solving 18 30
KonTpoabHasi Touka Ne 2 15-16 18 30




Problem solving 18 30
IIpomexyTouyHas aTTecCTANMSA - 24 40
Exam -

Test - 18 30
Problem solution - 6 10
HNUTOI'O no gucuunjinHe 60 100

Cemectp 3

Tekymiasi aTTecTanus 1-16 36 60
KonTpoabHasi Touka Ne 1 7-8 18 30
Problem solving 18 30
KonTpoabHasi Touka Ne 2 15-16 18 30
Problem solving 18 30
IIpoMe:kyTOUHAsI aTTECTAMSA - 24 40
Exam -

Test - 18 30
Problem solution - 6 10
HUTOI'O no aucuuIminHe 60 100

* MHUHUMaJIbHOE KOJIMYECTBO 0AJUIOB 32 OLEHOYHOE CPEJICTBO — ATO KOJIUYECTBO OAJUIOB, HAOpaHHOE
o0y4aromuMcsi, TPU KOTOPOM OLEHOYHOE CpPEACTBO 3aCUMTHIBACTCS, B IPOTUBHOM CiIydae
06y‘~IElIOHIHﬁC?[ AOJDKCH JIMKBUIUPOBATD MOSABHUBUIYIOCA aKaACMHWYCCKYIO 3aJ0JIDKCHHOCTD I1O TeKyHIeﬁ
WIA TIPOMEKYTOYHOW aTTecTalud. MUHUMAIbHOE KOJIUYECTBO OAJUIOB 3a TEKYIIYI aTTECTalluio, B
T.4. OTACJIBHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBE, U MPOMEXKYTOUHYIO arTecTanuio cocrabiser 60%
OT COOTBETCTBYIOIIUX MAaKCUMAIIbHBIX 0AJIJIOB.

CrTyneHT cuuTaeTcsl aTTECTOBAHHBIM IO pa3felly, 3a4eTy WIM 3K3aMEHY, €ClIi OH Habpaj HEe MEHee
60% OoT MakcUMaJIbHOTO OaJlia, MPeAYCMOTPEHHOT0 paboyei mporpaMmoii.

CtyneHT MOXeT OBITh aTTECTOBAH IO JUCHUIUIMHE, €CIM OH aTTeCTOBAaH IO KaXIOMY pa3feny,
3aueTy/9K3aMeHy U €ro CyMMapHbIi 0at cocTaBisieT He MeHee 60.

4. TunoBble KOHTPOJIbHbIE 32/IaHNS WM HHbIe MATePHAJIbl, He00X0AUMBbIe 1JIsl OLleHKU 3HAHUH,
YMeHHl, HABLIKOB



MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHUS

«HauuoHabHbIN UCCIEN0BATENbCKUN SepHBIA yHUBEepcUuTeT «MUD )
OOHMHCKNMI MTHCTUTYT aTOMHOM 3HEePIreTUKN -

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXIEHVS BBICIIIET0 00pa3oBa s
«Ha1moHasIbHBIV McciIeqoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE AJAEPHOU ®U3UKU U TEXHOJIOT UM

Hampasnenue 14.04.02 «SInepuble pU3NKA U TEXHOJOTHH»
O6pa3zoBarenbHas . " .
p «Radioecology and Radiation Protection»
nporpamma
I[I/ICI_II/IHJ'II/IHB. I/IHCTpYMeHTaJ'ILHHe MCTOJbI PAJJHOIKOJIOTHUHN U pa,Z[PIaI_II/IOHHoﬁ
6e3zomacHoct / Instrumental methods in radioecology and radiation
protection

TEST FOR EXAM

The main theoretical questions on the discipline are presented, which are presented in the form of a
test of 30 questions. For example:

1. The various types of energies that are linked to a molecule is/are
a) Rotation
b) Electronic
c) Vibration
d) All of the above

2. The region of electromagnetic spectrum for nuclear magnetic resonance is

a) UV-rays
b) Microwave
c) Infrared

d) Radio frequency

3. Which of the following options is true?

a) Spectroscopic methods require more time and more amount of sample than classical method
b) Spectroscopic methods require more time and less amount of sample than classical methods
c) Spectroscopic methods require less time and more amount of sample than classical methods
d) Spectroscopic methods require less time and less amount of sample than classical methods

Criteria for assessing competencies (results):
— fluency in theoretical material on the discipline;
— correct use of special terminology.

Description of the rating scale:
— The score "passed (exam)" (18-30 points) is given if 18-30 test questions are answered correctly.
— The score “not passed (no exam)” (less than 18 points) is given if 1-17 test questions are
answered correctly.



MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHU S POCCUCKOM ®EIEPALIMNA
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PROBLEMS FOR EXAM

On exam, a student shall solve one of thirty problems. For example:

Nel

Figure is the chromatogram for a two-
component mixture. Determine the
retention factor for each solute
assuming the sample was injected at
time

t=0.

Calculate the number of theoretical
plates and the average height of a
theoretical plate. The column is 0.5 m
long.

Use a ruler to measure required
parameters in millimeters.
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Ne2

By potentiometric titration of a sodium hydroxide solution (10 ml) with hydrochloric acid

(HCI) with a concentration of 0.1 mol / L, the following results were obtained (Table).

According to the data presented in Table 4.1, construct the integral titration curves, write down
the chemical reaction taking place during the titration and calculate the concentration of

sodium hydroxide (NaOH).

V (HCI), ml o 01, 02| 03| 04| 05| 0O6] 07| 08] 0,9
pH| 10,7| 10,7| 106 | 105| 10,4| 10,3| 10,2| 10,1 | 10| 9,9

V (HCI), ml 1) 11| 12 13| 14| 15| 16| 17| 18] 19 2
pH| 98] 96| 93| 86| 46 41 37| 36| 34| 34| 33




Ne3

Calibration solutions of chloride ions
were measured on the Anion-4100
potentiometer. The measurement
results are presented in table.

Perform statistical processing of the
results (find only mean value). Draw a
calibration curve.

Using the calibration curve, determine
the concentration of chloride ions in
the control sample, the potential of
which is 0.364 mV.

C,mg/l E4, E,, Es, E4, Es,
mV mV mV mV mV

340 0,46 0,462 | 0,456 | 0,46 0,453
175,74 | 0,245 | 0,247 | 0,239 | 0,246 | 0,211
87,87 0,13 0,209 | 0,183 | 0,086 | 0,172
43,94 0,122 | 0,129 | 0,117 | 0,092 | 0,101
21,97 0,079 | 0,116 | 0,1 0,092 | 0,098
10,98 0,079 | 0,083 | 0,093 | 0,088 | 0,086

Criteria for assessing competencies (results):

— fluency in theoretical material on the discipline;
— correct use of special terminology.

Description of the rating scale:

— The score "passed (exam)" (6-10 points) is given if problem is solved correctly.
The score “not passed (no exam)” (less than 6 points) is given if problem is solved incorrectly.
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CHECKPOINT Nel

When the first checkpoint is completed, each student solves 6 problems. For example:

Nel In a chromatographic analysis of lemon oil a peak for limonene has a retention time of 8.36
min with a baseline width of 0.96 min. y-Terpinene elutes at 9.54 min with a baseline width
of 0.64 min. What is the resolution between the two peaks?

Ne2 Given:
D;=1.4cm
D,=15cm 4
D;=3.1cm U
D4s=3.6 cm 3
Distance travelled by solvent =5 cm.

1. What is the Ry value for
component 2? )

2. What is the Rs value for
component 3?

3. What is the relative retention value vd,
for components 1 and 4, with 4 being | Selventlevel
compound Xx?

4. Using the answers from questions
1 and 2 and assuming that
components 2 and 3 are different
compounds, which component would
be considered more polar? Explain.

Solvent front

’

Distance traveled by solvent

Distances traveled by
various components

—

Spot origin

Criteria for assessing competencies (results):
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— fluency in theoretical material on the discipline;
— correct use of special terminology;

— knowledge of Sl units;

— each problem is worth 5 points.

Description of the rating scale:

— The score "passed" (18-30 points) is given if problems are solved correctly.
— The score “not passed” (less than 18 points) is given if problems are solved incorrectly.
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CHECKPOINT Ne2

When the first checkpoint is completed, each student solves 6 problems. For example:

Nel Calculate the

concentration (mol/l) of
MnO, and Cr,O7”~ at
their co-presence in
solution according to
the following data of
spectrophotometric
measurements (Table).

lon A, nm Anmix e (MnOy) € (Cr2072_)
MnO4 | 550 0,71 2100 0
Cr,07~ | 430 0,42 500 220

Ne2 | A portion of 1.5432 g of the sample was dissolved in a volumetric flask (flask volume 200.0
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ml). Then a 5.0 ml aliquot was taken and titrated with 0.05 N EDTA solution at a certain
wavelength.

Build a titration curve (data are presented in the table) and determine the mass fraction of Zn in
the sample (%).

V(EDTA), ml | 1.9

Criteria for assessing competencies (results):
— fluency in theoretical material on the discipline;
— correct use of special terminology;
— knowledge of Sl units;
— each problem is worth 5 points.

Description of the rating scale:

— The score "passed" (18-30 points) is given if problems are solved correctly.

— The score “not passed” (less than 18 points) is given if problems are solved incorrectly.
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