MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHanbHbIN UCCIeN0BATENbCKUN SAepHbIl yHUBEepcUTET « MU DI
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN ~

drmman demepabHOTo rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U

OnobpeHo Ha 3acejaHuun
VYuenoro coseta UATO HUAY MUOU
[IpoToxon ot 24.04.2023 Ne 23 .4

®OH/I OHEHOYHBIX CPE/ICTB

o IMCIOMIIJIMHE

OUBUKO-XUMHNYECKHUE METO/Ibl AHAJIU3A
/PHYSICO-CHEMICAL METHODS OF ANALYSIS

HA3e6aHUue 0ucuunﬂunbl

AJIS HAIIpaBJICHUS ITOATIOTOBKHU

14.03.02 Snepubie hu3uka U TEXHOJIOTUH

KOO U HA36aHUe Hanpaeienusl Nn0020MOBKU

oOpasoBaremnpHas mporpaMmma

Radiation technologies in life sciences

®dopma 00ydeHUs: OUHAS

r. Oonunck 2023 r.



ObsacTh NpUMEHeHus

®onp oneHouHBIX cpeAcTB (POC) — sBmsieTcss 00s13aTeNBHBIM MPHIIOKEHUEM K pabodeil mporpamme
TuCIUILIHEBL «DHU3uKO-XuMuYeckue Meronsl aHanusa / Physico-chemical methods of analysisy u
o0ecrieyrBaeT IMPOBEPKY OCBOCHHS IUIAHHUPYEMBIX pE3yJIbTaTOB OOydYeHHs (KOMIICTCHIIMH W WX
WH/INKaTOPOB) IOCPEICTBOM MEPOIPHUATUI TEKYIIEeH U MPOMEKYTOUHOM aTTeCTAIlMH 110 TUCIUILIHHE.

Heau u 3a7a4n GpoHIA OLEHOYHBIX CPEACTB

Llenpto @DoHIAa OLEHOYHBIX CPEACTB SBJISIETCS YCTAHOBICHHWE COOTBETCTBHS YpPOBHS
MNOJArOTOBKM OOydaromuxcst TpeOoBaHUSAM (eAepabHOIO TOCYAApCTBEHHOTO 00pa30oBaTeIbHOTIO
CTaHJapTa.

Jins  pocTmkeHWsT TOCTaBiIeHHON menu @OHIOM OIEHOYHBIX CPEICTB 10 JUCIMIUINHE
«Du3nko-xumuyeckue wmeronsl aHanu3a / Physico-chemical methods of analysis» pemarorces
CIICTYIOIIHE 3a1a4H:

— KOHTPOJb W YIpaBJICHUE MPOIECCOM MPUOOPETEHHS OO0Y4YaIOIMMUMHKCS 3HAHUNW, YMEHHUH H
HaBBIKOB, TPETyCMOTPEHHBIX B paMKax JaHHOW JAWCIMIUINHBL;

— KOHTPOJIb ¥ OIICHKA CTETIEHH OCBOCHUSI KOMIICTCHIIUI MPEIyCMOTPCHHBIX B paMKaX JaHHOM
JMCIUIIIMHBL;

— obecrieueHre COOTBETCTBUS PE3YJIbTATOB OOyUYeHHs 3aaadaM Oymymiel nmpodeccnoHaIbHON
JIEATEIIFHOCTH 4Yepe3 COBEPLICHCTBOBAHHME TPAAMLIMOHHBIX M BHEAPCHHE WHHOBAIIMOHHBIX METOJOB
00y4eHus1 B 00pa30BaTeNIbHBIN MPOIIECC B paMKaXxX JTAHHOW AUCITUTUIMHBI.



1. IlepeyeHb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUS 10 AUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

1.1. B pesynbrate ocBoenuss OIl OakanaBpuara OOyYaroIIMiiCS JOJDKEH OBJIAJNETh CICAYIOUUMHU
pe3yibTaTaMu 00y4YeHUs MO JUCIUILTUHE:

Koapl HaumenoBanue Koa v HauMeHOBaHUE MHANKATOPA J0CTHKEHUS
KOMITETeHIIH i KOMIIeTeHINH KOMIIETEeHIINH
IK-3 CrniocobeH npoBOIUTh 3-I1K-3 3HaTe OCHOBHBIEC (DU3UYECKHE 3aKOHBI U
dbuznveckue METO/Ibl 00paOOTKH JaHHBIX;
SKCIICPUMCHTBI 110 V-IIK-3 YMmeTs paboTaTh 110 3aJJaHHON METOJIHKE,
3aJaHHOU MCTOIUKE, COCTaBIISITh ONMUCAHUS TPOBOJAUMBIX UCCIICIOBAHUN U
COCTAaBJIATE ONMMCAHUA OTYETHI, IOJIrOTABIMBATh MaTEPHAIIBI JIJIsI HAYYIHBIX
MTPOBOIUMBIX yOIMKALHI;
HCCIICIOBAHNM, OTYECTOB
a ’ > | B-IIK-3 Bnanets HAaBBIKAMHU MPOBENECHUS
aHaJInu3y Pe3yIbTaTOB U .
ypesy (bu3nIecKux JKCIIEPUMEHTOB 1o 3aaHHOMI
IMOATOTOBKE HAYYHBIX
2 > Hayd METOIUKE, OCHOBaMH KOMITBIOTEPHBIX "
yOJIMKaIUi . .
Yy 1 HH(pOPMaITMOHHBIX TEXHOIOTUH, HAy4HOUI
TEPMUHOJIOTHEM.
IK-16.1 Crnioco0eH K aHanuzy u 3-IIK-16.1 3Harh 3aKOHOMEPHOCTU BO3JEHCTBUS

OLIEHKE BO3/ICHCTBHUS
MOHU3UPYIOLINX
W3IIy4eHUH Ha
¢busnveckue u
XUMHYECKHE CUCTEMBI,
YesioBeKa U 0ObEKTHI
OKPY>KaIOIlEeN Cpeibl

MOHHM3UPYIOUINX HW3Iy4YeHUH Ha (QU3NYECKHE U
XHAMUYECKHE CHCTEMBI, UEJIIOBEKAa H  OOBEKTHI
OKpYKaroIlen Cpebl;

V-IIK-16.1 YmeTh npoBOAWTH aHAJIU3 BO3JACHCTBUS
WOHU3HPYIONUX U3JydeHUd Ha (U3HYECKHue U
XAMUYECKHE CHCTEMBI, 4YelIOBEKa U  OOBEKTHI
OKpY>KaroIlen Cpelibl;

B-I1IK-16.1 Bianers MeTO1aMH OLIEHKH BO3IEHCTBHUS
WOHHM3UPYIOUINX M3JIyueHUH Ha U3NYECKue U
XUMHYECKHE CHCTEMBI, 4YEIOBEKA U  OOBEKTHI
OKpY’Karolllen Cpeabl.

1.2. Dmanwt ghopmupoeanus komnemenyuii 6 npoyecce oceoenusn OIl 6axanaspuama

KoMMOHEeHThl KOMMETEHIMH, Kak MpaBuwio, (OPMHUPYIOTCS NpPU HM3YYEHHUH HECKOJIBKHX
JUCLHUIIINH, a TaKK€ B HEMAJIOW CTENEHW B Ipolecce MpoxoxacHUs npaktuk, HUP u Bo Bpems
CaMOCTOSITeNIbHOW paboThl oOyuatomierocs. Bemmonnenue u 3ammra BKP sBnstorcs BugoM ydeOHOM
JeSITeIbHOCTH, KOTOPBIH 3aBepuiaeT mpoiecc GopMUPOBAHUS KOMITETEHITHU.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMU B IPOLIECCE OCBOSHUS TUCIIUITIIMHBIL:
- HAYaJbHBbIA 3Tam — Ha 3TOM JTane (OPMUPYIOTCS 3HAHUEBbIE M HHCTPYMEHTaJIbHbIE OCHOBBI
KOMIIETEHIIMM, OCBAaMWBAIOTCS OCHOBHBIC KaTeropuu, (Gopmupyrorcsi 6a3oBble yMmeHus. CTyaeHT
BOCIPOM3BOJUT TEPMUHBI, (DaKThl, METO/IbI, MOHATHS, MPUHIUIBI U MPaBUIa; peniaeT ydeOHble 3a1aun
o oOpasiy;
- OCHOBHOM »Tanm — 3HaHWS, YMEHHUS, HaBBIKM, obecreuyuBarouiye (HOpMHUPOBAHHE KOMIIETEHLUH,
3HAQYMUTEIIBHO BO3PACTAIOT, HO €Ie€ HE JOCTUIAI0T WTOrOBbIX 3HayeHuU. Ha sTrom srtame CTyneHT
OCBaMBaeT aHAJIUTHYECKHWE JAEMCTBHUS C NPEIMETHBIMU 3HAHUAMHU [0 JUCHUIUIMHE, CIOCOOeH
CaMOCTOSITENIHO pelaTh yyeOHbIe 3a/1aud, BHOCS KOPPEKTUBBI B aJITOPUTM ACUCTBUI, OCYIIECTBISSA
KOPPEKIIHIO B X0J1€ pabOThI, IEPEHOCUT 3HAHUS U YMEHHS Ha HOBBIE YCIIOBUS;
- 3aBepLIAOIIMI 3Tall — HA 3TOM 3Tale CTYAEHT JOCTUTaeT UTOTOBBIX IMOKA3aTENE MO 3asBJICHHOU
KOMIIETEHIIMH, TO €CTh OCBaWBaET BEChb HEOOXOAUMBII 00BHEM 3HAHUI, OBNIAIEBACT BCEMH YMEHUSIMU U
HaBbIKaMU B c(epe 3asBieHHONW KoMmmneTeHuH. OH crmocoOeH MCMHOib30BaTh TH 3HAHMS, YMEHHMS,
HAaBBIKM MPY PEIICHHUH 3a/a4 [TOBBIIIEHHOW CJI0)KHOCTU U B HECTAHJIAPTHBIX YCIOBUSAX.



Otanbl  POpMUPOBAHUS KOMIETCHIIMH B XOJE€ OCBOCHMS AWCITUIUIMHBI OTPAKAIOTCS B
temaTudeckom miane (cm. PTIJT).

1.3. CBsi3b Mexny GopMUpyeMbIMH KOMIIETEHITUSAMH U (hopMaMU KOHTPOJISI HX OCBOEHUS

Ne | Konrpoaupyembie NHauKaTop 10CTHKEHHS HaumeHoBaHMe OLIEHOYHOIO
n/n pa3aelibl (TeM]:.I) KOMIICTCHIMU cpeacrea TeKyIIIeﬁ H
AUCHHUIIJIUHBI IIpOME)KyTO'-lHOﬁ aTrecranmu
Texkymas arrecrauus, S cemecTp
1. Sections 1-2 3-11K-3, V-IIK-3, B-TIK-3 Defense of laboratory works 1-2
3-11K-16.1, V-TIIK-16.1 B-I1K-16.1
2. Sections 2-3 3-11K-3, V-IIK-3, B-TIK-3 Defense of laboratory works 3-4

3-11K-16.1, Y-IIK-16.1 B-I1K-16.1

ITpomeskyTOUYHAA aTTEeCTALMA, S ceMecTpP

Exam 3-11K-3, V-IIK-3, B-IIK-3 Test + problem
3-11K-16.1, Y-IIK-16.1 B-I1K-16.1




2. Onucanue mokasaresieil U KpUTepreB OLEHNBAHUSA KOMIIETEHIUI HA Pa3JIMYHbIX dTanax ux (popMUPOBaAHUS, ONIMCAHME IIKAJ OLleHUBAHUS
KoneunsimMu pe3yiabTaTaM OCBOCHHUA HNPOrpaMMbl IUCHUILJIMHBI ABJISFOTCA C(I)OpMI/IpOBaHHbIe KOTHUTUBHBIC JCCKPUIITOPBLI <«BHATHB», «YMCTbL»,
«BIIAJICThY, PACIHUCAHHbIE MO OTAEIbHBIM KOMIIETEHIMSM, KOTOpbIe mpuBeAeHbl B M.1.1. @opmMupoBaHue 3THX IECKPUITOPOB MPOUCXOAUT B MPOIIECCE

W3YYCHHUS TUCIUILIMHBI [0 3TaraM B paMKax pa3IMYHOTO BHJIA YYCOHBIX 3aHITHIA U CAMOCTOSITEIILHOW PabOTHI.
Briensitorces Tpu ypoBHS ¢hOPMHUPOBAHHOCTH KOMITETEHIIMHN Ha Ka)KJIOM dTare: MOPOroBbId, MPOJABUHYTHINH U BBICOKUH.

YpoBHHU Conep:karesibHOe OcHOBHbIE NPU3HAKHU Bbl/1eJIeHUs] YPOBHS BPC, ECTS/IIatub6anabHas
onycaHue YPOBHS % 1IKAJ1a VI OLEeHKH
OCBOEHHsl | IK3aMeHa/3ayeTa
Bobicokmii TBopueckas 1eATENbHOCTb | Bruouaem Hudcecmosujull ypoeeHb.
Bce suovl komnemenyuti CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IaiaHue
chopmuposanvl Ha 8bICOKOM KOMIIETEHIIMSIMU, CTIOCOOCH IPUMEHHTD UX B A/
VPOBHE 8 COOMBEMCMEUU C HECTAH/IAPTHBIX CUTYAlIUSIX: TOKA3bIBACT 90-100 Omo/
yensamu u 3a0avamu YMEHHUE CaMOCTOSITEIILHO MPUHUMATh PEIICHUE, JauTeHo
OUCYUNTIUHDBL pemats npodiieMy/3a1ady TeOpeTUIECKOro UITu
MPUKIIQJHOTO XapaKTepa Ha OCHOBE M3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTHIA
IIpoaBuHYTHII [lpumeHenne 3HaHMW W | Briarouaem Hudxcecmoswuil ypoeeHs.
Bce 6uowi komnemenyuti ymenuii B Oonee mupokux | CTymeHT MOKET I0Ka3aTh BIAJCHHE B/
cghopmuposansl Ha KOHTEKCTaX y4eOHOM W | KOMIETEHIMSIMH: JEeMOHCTPHPYET CIIOCOOHOCTD 85-89 OueHb XOpomIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM cobupaTh, CUCTEMAaTHU3UPOBATh, aHAJTM3UPOBATh 3a4TeHo
coomeemcmeuu ¢ Yeasamu u NeSITeIHHOCTH, HEXENW IO | M IPaMOTHO MCIOJIb30BaTh HH(POPMAIHIO 13
3a0ayamu OUCYUNJIUHbBL oOpasiy, Oombliel o€l | caMOCTOSATENbHO HAalAEHHBIX TEOPETHUECKUX
CaMOCTOSITEIIbHOCTH U | UCTOYHUKOB M WILTIOCTPUPOBATH UMHU C/
WHUIUATHBBI TEOpPETUYECKHE MOJIOKEHUS WK 00OCHOBBIBATh 75-84 Xopormo/
NPaKTUKY TPAMEHEHHS. 3a4TeHo
IToporoswlii PenponyxtuBHas Crynenr J€MOHCTPUPYET BJIa/ICHUE 65-74 D/Y nosnerBopuTenbHO
Bce 6uovl komnemenyuii JeSITeTbHOCTD KOMIIETEHIIMSIMU B CTAaHJApTHBIX CHUTYalMsX: / 3auTeHo
cghopmuposarvl Ha NOPO20BOM u3JIaraeT B Mpeenax 3a7ad Kypca TeOpeTHUECKU
yposHe U MIPAKTHYECKU KOHTPOIUPYEMBIN MaTepual. 60-64 E/locpenctaentio
/3auteHo
Huzxe noporosoro OTcyTcTBUE MPU3HAKOB MOPOTOBOIO YPOBHS: KOMIETEHIIMA HE CHOPMUPOBAHBI. 0-59 HeynosnersoputenbHo
CTyneHT He B COCTOSIHUU MPOJAEMOHCTPUPOBATH 00J1aJaHue KOMIETEHIIUSIMH B / HezauteHo
CTaHJAPTHBIX CUTYAIHSIX.




OneHuBanue pe3yabTaTOB OOYYEHHS] CTYJEHTOB MO JUCHUIUIMHE OCYIIECTBISETCA IO pPErjaMeHTy
TEKYILEro KOHTPOJISI U MPOMEKYTOYHOM aTTeCTalUH.

Kputepun orneHuBaHMs KOMIIETEHIMH Ha KaXKJIOM d3Talle M3y4eHUs TUCIHUIUIMHBI JUIS Ka)XI0TO
BHUJIa OIEHOYHOro cpenctBa u mnpuBoaarcs B m. 4 DOC. UtoroBelii ypoBeHb CHOPMUPOBAHHOCTH
KOMITETEHIIMH NPU U3YYEHUHU AUCHUILIIMHBI onpeaenseTcs no tabnuue. [lpu sToM cienyer noHuMaTh, 4To
TpaHulla MEXAY YPOBHSIMH JUIS KOHKPETHBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHOW MPOTPaAMMBbI

MOXKET CMEIIATHCA.

YpoBenb chopMHPOBAHHOCTH Tekymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTEeCTALUA
KOMIIeTEHIIUH
BbICOKH I BbICOKUI
BBICOKMH nPOOBUHYMbLLL BbLCOKULL
8bICOKULL NnpOOBUHYMbLUL
nopo2oaulil BbLCOKULL
8bICOKULL nopo2oswlii
IIPOJIBUHYTHIN NPOJABUHYTHIN NPOABMHYTHINI
NPOOBUHYMbLIL NnOpPO20BbIL
NnOpO208blll NnpOOBUHYMbLUL
IIOPOrOBBIN NOPOroBbIN NOPOTrOBbIi
HIDKE TOPOFOBOTO NOPOroBbIN HHKe IIOPOroBoro
HHKe IOPOroBOro -

3. Mertoanueckne MaTepHabl, OINpeAe/slOIIde MpouUelypPbl OLEHUBAHMSA 3HAHWNA, YMEHWH,
HABBIKOB M (MJIH) ONBITA 1eATEJIbHOCTH, XaPAKTEePHU3YIOIIMX 3Tanbl GOPpMHUPOBAHUS KOMIIETEeHIH

Hrorosas arrecranus o IUCUMILUIMHE SBIISIETCS UHTEIPAIBHBIM ITOKA3aTeJIEM KaueCTBA TEOPETUYECKHUX U
NPAKTUYECKUX 3HAHUH M HABBIKOB OOYyYarOIIMXCS MO JUCHUIUIMHE M CKJIAJbIBAECTCS M3 OLCHOK,
ITOJIYYEHHBIX B XOJI€ TEKYLIEH U IIPOMEKYTOUHOMN aTTeCTALNH.

Tekymas arTecranus B ceMecTpe MPOBOJUTCA C LIeNbI0 00eCeueHHsl CBOEBPEMEHHON 00paTHOM CBs3H,
JUISL KOPPEKIMH 00y4eHHUsI, aKTUBHU3AIMH CaMOCTOSATENbHON padOThl 00yUYarOLIUXCS.

HpOMC)KyTO‘-IHaSI arrecTtanus IpeaAHasHA4YCHa IJId 00BEKTHBHOIO NOATBCPXKACHUA U OLCHHUBAHUA
AOCTUTHYTBIX PE3YyJIbTATOB o6yqu1/1;1 IMOCJIC 3aBCPUICHUA U3YUCHUA JUCHUIIIINHBI.

Tekymas aTTecTanus OCyIeCTBISETCS JIBa pa3a B CEMECTP:

e koHTpoibHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs B 3JIEKTPOHHYIO BEIOMOCTb HE MO3HEE 8 HeAeIu
yuebHOro cemectpa. Bxirodaer B ce0si OLIEHKY MEPONPUATUH TEKYIIEro KOHTPOJS ayAUTOPHOW U
CaMOCTOATENbHONH PabOoThl OOy4YaroIIerocss Mo pasaenam/TeMaM Y4eOHOW IUCHUIUIMHBI ¢ 1 mo 8
HEJIeI0 Y4eOHOro ceMecTpa.

e koHTpoibHass Touka Ne 2 (KT Ne 2) — BbicTaBisieTcss B RJIEKTPOHHYIO BEIOMOCTh HE Mo3aHee 16
Heslenn ydyeOHOro cemectpa. Biitouaer B ceOsi OLEHKY MEpPONPUSATHH — TEKYIIEro KOHTPOJIS
ayJIUTOPHOM M CaMOCTOSITEIIbHOU pabOThl 00yUaIOIIEToCs M0 pa3iesam/TeMaM y4eOHOW AUCITUTITHHBI
¢ 9 mo 16 Hexemto yueGHOTO cemecTpa.

Pesynbrarhl Tekymeil W MPOMEXYTOYHOM aTTECTAMH TOJABOJATCA IO IIKaJe OauTbHO-PEUTHUHTOBOMN
CUCTEMBI.

JTan peiiTUHIOBOI cucTeMBbI / Henens bana
OueHovHoe cpeacTBO Min* Max
Cemectp 5
Texymasi aTrecramusi 1-16 36 60
Checkpoint #1 7-8 18 30




Defense of laboratory works 1-2 18 30
Checkpoint #2 15-16 18 30
Defense of laboratory works 3-4 18 30
IIpomexyTouyHas aTTecTanus - 24 40
Exam -

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

* MUHUMaIIbHOE KOJMYECTBO OAJUIOB 3a OIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaJIoB, HAOpaHHOE
00y4aroIuMcsl, P KOTOPOM OLEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IPOTUBHOM CITydae 00Yy4aronuiics
JOJI’KEH JIMKBUUPOBATH MOABHUBIIYIOCSA AKaJICMHUYCCKYIO 3a10JI2KEHHOCTb 110 TeKyuIefI 15010750
MPOMEKYTOUHOM arTrecTanud. MHUHMMaIbHOE KOJUYECTBO OaIOB 3a TEKYIIYH AaTTEeCTAalMi0, B T.U.
OTJIETTHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBEe, U NMPOMEKYTOUHYIO arTectanuio cocrasisger 60% ot
COOTBETCTBYIOLIMX MaKCUMAaJIbHBIX OAJUIOB.

CTyneHT cuuTaeTcs aTTeCTOBAaHHBIM I10 pas3zieiy, 3aueTy WM dK3aMeHy, ecii oH HaOpan He menee 60%
OT MaKCUMaJIbHOTO 0ajuia, MpeAyCMOTPEHHOT0 pabouei mporpaMmoii.

CTyzneHT MOXeT ObITh aTTEeCTOBAH IO JAMCLUUIUIMHE, €CIM OH aTTeCTOBaH IO KaXJIOMy pasleiy,
3a4eTy/3K3aMeHy M €ro CyMMapHbIii 0ai cocTasisieT He MeHee 60.

Onpeoenenue 60Hycos u wmpagos

Bonycel: moompurenbHbie 0aibl CTYACHT MOXET MOJYyYUTh K CBOEMY PEHTHHTY B KOHIIE ceMecTpa 3a
MIPUCYTCTBHUE HA JICKIHUAX, MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHUSIX M aKTUBHYIO U PETYJISIPHYIO paboTy
Ha 3aHATHUSAX.

bonyc (nmpemuanbHble Oajuibl) HE MOKET MpeBbIIIaTh 5 0ayuioB, BMECTE € OaulaMM 3a TEKYIIYIO
aTTecraiuio — He 6onee 60 OanoB 3a cemecTp.

4. TunoBble KOHTPOJIbHBIE 32/IaHUS WM HHbIE MATEPHAJIbI, He00X0AUMBbIe /1JIsl OLleHKU 3HAHWN,
YMeHM, HABLIKOB



MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHU S POCCUMICKOM ®EIEPALIMNA
®EJIEPAJILHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHanbHbIN UCCIeN0BATENbCKUN AepHbIid yHUBEepcUTET « MU DI
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEepPreTUKN -

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUPeXKAeHVIs BEICIIIET0 00pa3oBaHIs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE AJTEPHON ®U3UKU U TEXHOJIOT UM

HamnpaBnenue noarotroBku 14.03.02 «SInepuble pusnka M TEXHOJTOTHID)

OopasoBarenbHas nporpamma  «Radiation technologies in life sciences»

HI/ICHI/IHJ'II/IHa Du3nKo-XUMHYECKUE METOJAbI aHAJIN3a
/ Physico-chemical methods of analysis

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. Physical and chemical methods of analysis include

a) Stages of sampling

b) Stages of sample preparation

c) Stages of measurement device

d) Stages of data processing, measurement, and registration of results
e) Stages of separation

f) Stages of decomposition

2. A sample (in Physical and chemical methods of analysis) is

a) a part of the research object that is being analyzed that is selected for analysis sample.

b) asmall part of the analyzed object, the average composition and properties of which must be
identical in all respects to the average composition and properties of the object under study.

c) defined as a smaller set of data that a researcher chooses or selects from a larger population by
using a pre-defined selection method.

d) a part of the sampling technique in which each sample has an equal probability of being chosen.

3. The process of heating a liquid mixture to form vapours and then cooling the vapours to get pure
component is called
a) Crystallisation
b) Distillation
c) Chromatography
d) Sublimation

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” (less than 18 points) is given if 1-17 test questions are answered correctly.



MUHHCTEPCTBO HAVKU U BBICILLIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHanbHbIN HCCIEA0BATENBCKUN AAepHbIA yHUBEepcUuTeT «MU D)
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PROBLEMS FOR EXAM

On the exam, the student must solve one of thirty problems. For example:

Nel A solute has a Kp between water and chloroform of 5.00. Suppose we extract a 50.00-mL
sample of a 0.050 M aqueous solution of the solute using 15.00 mL of chloroform (a simple
liquid-liquid extraction).

a. What is the separation’s extraction efficiency?

b. What volume of chloroform do we need if we wish to extract 99.9% of the solute?

Ne2 A solute has a Kp between water and chloroform of 5.00. Suppose we extract a 50.00-mL
sample of a 0.050 M aqueous solution of the solute using 15.00 mL of chloroform.

determine
a. the extraction efficiency for two identical extractions and for three identical extractions;
b. the number of extractions required to ensure that we extract 99.9% of the solute.

Ne3 In the experiment, 1.235 g of a solute with a molar mass of 117.3 g/mol is dissolved in 10.00
mL of water. After extracting with 5.00 mL of toluene, 0.889 g of the solute is recovered in the
organic phase.
a. What is the solute’s distribution ratio between water and toluene?
b. If we extract 20.00 mL of an aqueous solution that contains the solute using 10.00 mL of
toluene, what is the extraction efficiency?
c. How many extractions will we need to recover 99.9% of the solute?

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” (less than 6 points) is given if problem is solved incorrectly.
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Checkpoint #1

Defense of laboratory works 1-2

LabWork 1. Solvent identification using distillation and refractometry methods
LabWork 2. Quantitative extraction of organic matter from an aqueous solution by the extraction method

Lab Prep Tips

o Complete any pre-lab assignments or homework. The information and calculations are intended to
make the lab exercise quicker and easier.

o Know the location of the lab safety equipment and understand how to use it. In particular, know
the location of the emergency exit, fire extinguisher, eyewash station, and safety shower.

o Read through the experiment before going to the lab. Make sure you understand the steps of the
experiment. Jot down any questions you have so that you can ask them before starting the lab.

o Start filling out your lab notebook with information about the experiment. It's a good idea to draw
out your data table in advance so all you need to do in the lab is fill it in with numbers.

o Make certain you have all of the glassware, materials, and chemicals needed to complete the
lab before starting any part of the procedure.

e Understand disposal procedures for the chemicals and other items used in your experiment. If you
are unclear about what to do with your experiment after it has been completed, ask your instructor
about it. Don't throw items in the trash or dump liquids down the drain or in waste disposal
containers until you are certain it is acceptable to do so.

o Be prepared to take data in the lab. Bring your notebook, a pen, and a calculator.

o Have personal safety gear, such as a lab coat and goggels clean and ready to use before the lab.

Structuring a lab report

o Title: expresses the topic of your study

o Abstract: summarizes your research aims, methods, results, and conclusions
e Introduction: establishes the context needed to understand the topic

e Method: describes the materials and procedures used in the experiment

o Results: reports all descriptive and inferential statistical analyses

« Discussion: interprets and evaluates results and identifies limitations

e Conclusion: sums up the main findings of your experiment

o References: list of all sources cited using a specific style
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o Appendices: contains lengthy materials, procedures, tables or figures

Criteria for assessing competencies (results):

— correctness of calculations;

— competent and reasoned conclusion on the work;

— level of understanding of basic terms;

— design of lab notebook;

— correct answers to the control questions for the work (successful defense of the work in front of
the teacher).

Description of the rating scale:

Laboratory work is evaluated on a 15-point scale.
Evaluation of laboratory work is carried out according to the principle of "passed” (from 9 to 15
points) / "not passed " (less than 9 points).
The laboratory work is considered accepted (“passed”) provided that all necessary measurements
and calculations are performed, as well as the successful completion of the protection procedure
(answers to the proposed questions).
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Checkpoint #2

Defense of laboratory works 3-4

LabWork 3. Detection of heavy metals in solution by thin-layer chromatography
LabWork 4. Potentiometric determination of the pH of water and conductometric measurement
mineralization of water

Lab Prep Tips

Complete any pre-lab assignments or homework. The information and calculations are intended to
make the lab exercise quicker and easier.

Know the location of the lab safety equipment and understand how to use it. In particular, know
the location of the emergency exit, fire extinguisher, eyewash station, and safety shower.

Read through the experiment before going to the lab. Make sure you understand the steps of the
experiment. Jot down any questions you have so that you can ask them before starting the lab.
Start filling out your lab notebook with information about the experiment. It's a good idea to draw
out your data table in advance so all you need to do in the lab is fill it in with numbers.

Make certain you have all of the glassware, materials, and chemicals needed to complete the
lab before starting any part of the procedure.

Understand disposal procedures for the chemicals and other items used in your experiment. If you
are unclear about what to do with your experiment after it has been completed, ask your instructor
about it. Don't throw items in the trash or dump liquids down the drain or in waste disposal
containers until you are certain it is acceptable to do so.

Be prepared to take data in the lab. Bring your notebook, a pen, and a calculator.

Have personal safety gear, such as a lab coat and goggels clean and ready to use before the lab.

Structuring a lab report

Title: expresses the topic of your study

Abstract: summarizes your research aims, methods, results, and conclusions
Introduction: establishes the context needed to understand the topic
Method: describes the materials and procedures used in the experiment
Results: reports all descriptive and inferential statistical analyses
Discussion: interprets and evaluates results and identifies limitations
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e Conclusion: sums up the main findings of your experiment
o References: list of all sources cited using a specific style
e Appendices: contains lengthy materials, procedures, tables or figures

Criteria for assessing competencies (results):

— correctness of calculations;

— competent and reasoned conclusion on the work;

— level of understanding of basic terms;

— design of lab notebook;

— correct answers to the control questions for the work (successful defense of the work in front of
the teacher).

Description of the rating scale:

Laboratory work is evaluated on a 15-point scale.
Evaluation of laboratory work is carried out according to the principle of "passed” (from 9 to 15
points) / "not passed” (less than 9 points).
The laboratory work is considered accepted (“passed”) provided that all necessary measurements
and calculations are performed, as well as the successful completion of the protection procedure
(answers to the proposed questions).
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