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

«HauunoHanbHbIN HCCaen0BaTEeNbCKUN AepHbIA yHUBEepcuTeT « MU DN
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN ~

drmman demepabHOTO ToCyAapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeX/IeH s BBICIITero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE AJAEPHOU ®U3UKU U TEXHOJIOT UM

OnoOpeno
VYuensim coBeTom MATD HUAY MUOU
[Tpotokon ot 25.08.2025 Ne 25.8

®OH/I OHEHOYHBIX CPE/ICTB

Mo JTUCIUIIINHE

OU3UKO-XUMUYECKUE METO/AbI AHAJIU3A /
PHYSICO-CHEMICAL METHODS OF ANALYSIS

Ha3eaHue Oucuunﬂuubl

AJI1 HaIlIpaBJICHUS ITOATOTOBKH

14.04.02 SinepHble (pU3UKA U TEXHOJIOTHH

oOpasoBarenpHas porpamma

Radioecology and Radiation Protection

®dopma 00ydeHUs: OUHAS

r. Oouuuck 2025 r.



ObsacTh NpUMEHeHus

@®onx oueHouyHbix cpeactB (POC) — sBusercs 00s3aTEIbHBIM MPUIOKEHHEM K paboueit
nporpaMMe JUCHHUIUTHHBL «DH3UKO-XMMHYECKHE MeToabl aHanmmu3a / Physico-chemical methods of
analysis» u obecnieunBaeT MPOBEPKY OCBOCHHUS IUIAHUPYEMBIX PE3yJIbTaTOB O0OyueHHs (KOMIETECHIIUN
U MX HHAMKATOPOB) MOCPEICTBOM MEPOIPUATUN TEKyIled M IPOMEXKYTOUYHOW aTrTecTaluu I0
JUCLUILINHE.

Hesn 1 3a1aun PoHIA OLIEHOYHBIX CPEACTB

[enpro @DOHAA OLEHOYHBIX CPEACTB SIBSETCS YCTAHOBICHHE COOTBETCTBHS —YPOBHS
HOJATOTOBKM O0YyYarouxcss TpeboBaHUsAM (elepalbHOr0 TOCYIAPCTBEHHOIO 00pa3oBaTEILHOIO
CTaHIapTa.

JInst JMOCTHIKEHHsI TOCTABIEHHON 1ienu MDOHIOM OLEHOYHBIX CpPEACTB IO JUCHUILUIHHE
«DPu3nuKo-xuMHuecKkue Metoabl anamusa / Physico-chemical methods of analysis» pemratorcs
CIIEIYIOIIHE 3a/1a4H:

— KOHTPOJIb W YIIPaBJIEHHE MPOIECCOM MPUOOPETEHUS OOYYArOMIMMKCS 3HAHHWN, YMEHUH W
HaBBIKOB, TPETyCMOTPEHHBIX B paMKax JaHHOW JUCIIHILINHEI;

— KOHTPOJIb U OLIEHKA CTEIEHH OCBOEHHS KOMIIETEHIINH, TIPEIYCMOTPEHHBIX B PaMKax JaHHOM
JIMCITUTLIMHBL;

— obecrieueHne COOTBETCTBHUS PE3YJILTaTOB O0yYeHHs 3ajadyaM Oyaylnei mpodeccrHoHaIbHOM
JIEITEIbHOCTH Yepe3 COBEPIICHCTBOBAHHWE TPAJAMIMOHHBIX W BHEJAPEHHE MWHHOBAIMOHHBIX METOJIOB
o0yueHus B 00pa3oBaTebHbIHM IPOIECC B PAMKAX JaHHOMN JUCIMILIAHBL.

1. Hepeqenb NJIAaHHPYEMBIX PE3yJdbTaTOB oﬁyqe}mﬂ o TMCHUIIJINHE, COOTHECCHHBIX C
INJIAHUPYEMBIMHU PE3YyJIbTATAMH OCBOCHUSA Oﬁpa3OBaTeJIbH0ﬁ InporpaMmmanl

1.1. B pesynbrare ocBoenus OIl maructpaTypsl 0OydaroImMics JOKEH OBJIAJETh CIEIYIOIIUMHU
pe3ysabTaTaMu 00y4eHUs 10 TUCIUIINHE:

Koani HaunmeHoBaHne KOMIETEHIHH Ko n HanMeHOBaHHe HHIUKATOPA
KOMIIeTeH Ui JAOCTHKEHUS] KOMIIETEHIINU
NK-3 Crnioco0eH olieHuBaTh 3-11K-3 3HaTh AOCTUKEHUS HAyYHO-
HEePCIICKTUBBI PA3BUTHS TEXHUYECKOT0 Mporpecca;
ATOMHOH OTpaCIH, V-I1K-3 YMeTb npuMeHSTh MOTy4eHHbIE

HCII0IL30BATE C€C COBPCMCHHBIC | 3papus Kk pemieHUIo MPaKTHYECKUX 3a/1a4;
JOCTHKCHHUS ¥ TTEPEIOBBIC

B-ITK-3 Bnaners MeTogamMu MoI€TUPOBAHUS
TEXHOJIOTUHU B HAYYHO-

(U3UYECKUX MPOIIECCOB,;

HCCIIEIOBATEIHLCKOM
JIeSITENLHOCTH

ITK-4 Croco0eH caMOCTOSTEIBHO 3-11K-4 3Hath 1enu u 3aJa4i IPOBOAUMBIX
BBIITOJIHATH HCCJ’IC}IOB&HHﬁ; OCHOBHBIC METOAbI N
JKCIEPUMEHTAIIbHbIE U Cpe/CTBa MPOBEJICHUS SKCIIEPUMEHTAIBHBIX U
TEOPETHYECKUE MCCIICTOBAHUS TEOPETHUECKUX UCCIIECOBAaHUMN; METOIBI U
JUTSl pEILIEHUS HAYYHbIX U CpelICTBa MAaTeMaTUYECKOI 00pabOTKI
HpOH?;BOI[CTBeHHI)IX 3aaa4 peBan)TaTOB 3KCHepI/IMeHTaJ'H)HI)IX JaHHBIX,

V-I1IK-4 YMeTp npuMeHsATh METOABI
IIPOBEJEHUS KCIIEPUMEHTOB; HCII0JIb30BaTh
MaTeMaTHYeCKUe METO]Ibl 00pabOTKH
PE3yNIbTAaTOB MCCIEAOBAHUN U X 0000IICHNS;
0(pOpMIISITH Pe3yabTaThl HAYYHO-
UCCIIEI0OBATEIBCKUX PaldoT;

B-IIK-4 Bnanets HaBLIKaMU
CaMOCTOSITEILHOTO BBIIOTHEHHUS




SKCIICPUMCHTAJIBHBIX U TCOPETHICCKUX
HUCCIICAOBaHUA IJIA pCIICHUA HAYYHBIX U
IIPON3BOJCTBCHHBIX 3ada4,

NK-22.1 Crioco6eH oCyIIeCTBIISATh 3-11K-22.1 3HaTh 3aKOHOMEPHOCTH
MO/ICJIbHBIC U MOBEJICHUS PAJAMOHYKIIUIOB B OKPY KaIOILIEH
AKCIIEPUMEHTAIIbHBIC cpene, OMOJIOTMYECKOT0 IeUCTBUS Ha
HCCIIEI0OBaHMs B 00J1acTH YeJIOBEKA M OKPYXKAIOIIYIO CPEeAY; IPUHIIUIIBI
paavalOHHON SKOJIOTHH U CUCTEMBI PaUAIIMOHHON 0€30MaCHOCTH;
paavaloOHHON O€30MMacCHOCTH OCHOBHBIE SKOJIOTUYECKHE U

YCJIO0BCKa U Opr}KaIOH_[eﬁ CpE€Abl | PAAUOIKOJIOrHYECCKUEC HpO6H€MBI AACPHO-
TOIINIMBHOI'O IMKJIA,

V-IIK-22.1 YMeTb npoBOAUTH
MOJCIIUPOBAHUE PAJTHOIKOJIOTUUECKHIX
MIPOIIECCOB; OCYIIECTBIISThH
AKCIIEPUMEHTAJIbHBIE PAINOOMOIOTHYECKHIE U
PaANO3KOJIOTHUECKUE UCCIICIOBAHNS;
OLIEHUBATh HETaTUBHEIE
PaaroOUOIOTHYECKUE U PATMOIKOTIOTUYECKHE
MOCJIEICTBHSL;

B-I1IK-22.1 Bnanets HaBBIKAMH OLIEHKU
paaualMOHHON U YKOJIOTHYECKON
0€30IaCHOCTH MPHU PeaTH3aIun
AHTPOIIOT€HHOU JIeATEIbHOCTH;
KOMIIBIOTEPHBIMHU TEXHOJIOTUSIMU U
CIIEUATTU3UPOBAHHBIMU MTPOTPAMMHBIMHU
CpeacTBaMH, IPUMEHSAEMBIMU JJIs
PaIMOIKOJIOTHUECKUX UCCIIEOBAHU;
HaBBIKAMH aHAJIMTUYSCKOT'O U
WHCTPYMEHTAJILHOTO aHalIn3a 00BEKTOB
OKPYXKAaIOIEH CPebl.

1.2. Dmanwt popmuposanus komnemenyuii 6 npoyecce oceoenus OIl mazucmpamypol

KoMIOHEeHThl KOMMETEHIMH, Kak NpaBuio, (HOPMUPYIOTCS HpPU HU3YYEHUM HECKOJIbKUX
JUCLHUIIINH, a TAaKK€ B HEMAJIOM CTENEHW B Ipolecce NpoxoxzacHus npaktuk, HP u Bo Bpems
CaMOCTOsITeNIbHOU paboThl oOyuaromierocs. Bemmonnenue u 3ammra BKP gBnstorcs BugoM yueOHOM
NeSITeIbHOCTH, KOTOPBIH 3aBepiIaeT mpouecc GpopMUPOBaHUS KOMIIETEHIUH.

Oransl GOPMHUPOBAHUS KOMIIETEHIIMU B MPOLIECCE OCBOEHUS TUCIUIIINHBI:
- HAYaJbHBbIN 3Tan — Ha 3TOM JTane (OPMHUPYIOTCS 3HAHUEBBIE U MHCTPYMEHTAJIbHbIE OCHOBBI
KOMIIETEHIIMM, OCBAMBAIOTCS OCHOBHBIE KaTeropuu, (Gopmupyrorcsi O6a3oBble yMmMeHHs. CTyneHT
BOCIPOM3BOAUT TEPMUHBI, (DaKThl, METOIbI, TOHATHS, MPUHIUIIBI U NPaBUIIA; pellaeT yueOHble 3aJaun
o oOpasiy;
- OCHOBHOM »Tanm — 3HaHWS, YMEHHUS, HaBBIKM, obecreunBaroniye (HOpMHUPOBAHHE KOMIIETECHLUH,
3HAUUTENBHO BO3pAacTalOT, HO €IIE HE JOCTUraroT WTOrOBBIX 3HadeHMU. Ha 3TOM sTame cryneHT
OCBaMBaeT aHAJIUTHYECKHWE JAEUCTBUS C NPEIMETHbIMH 3HAHUSMU MO JUCIHUIUIMHE, CIOCOOEH
CaMOCTOSITENIFHO pelaTh y4yeOHbIE 3a/1aui, BHOCS KOPPEKTUBBI B aJITOPUTM ACUCTBUI, OCYIIECTBISSA
KOPPEKIIMIO B X0J1€ pa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAINMI dTal — Ha 3TOM dTale CTYAEHT JIOCTUIaeT UTOTOBBIX IOKa3aTeleil Mo 3asBICHHON
KOMIIETEHIIMH, TO €CTh OCBauBaeT BEChb HEOOXOAUMBII 00BEM 3HAHUI, OBJIAIEBAET BCEMH YMEHUSIMU U
HaBbIKaMU B c(epe 3asBieHHONW koMmmeTeHIuH. OH crnocoOeH HCMOIb30BaTh ATH 3HAHUSA, YMEHUS,
HaBBIKY IIPY PEIIECHUH 33134 MOBBIICHHOHN CII0)KHOCTH M B HECTaHIAPTHBIX YCIOBUSX.

Otanbl  (GOPMHUPOBAHUS KOMIIETCHLIIMH B XOJI€ OCBOCHHUS JUCIHIUIMHBI OTPa)XaloTcs B
teMatnueckoM riane (cm. PTI).



1.3. CBs3b Mexay GopMUpPYyeMbIMH KOMIIETEHIIUAMH U GOpPMaMU KOHTPOJISI HX OCBOEHHUS

Ne | KontpoJsupyembie pa3aebl HNHauKaTop 10CTHKEHUS HaumeHoBanue
n/n (TeMbl) JUCHUILIHHBI KOMIIETeHIINH OLIEHOYHOI0 CPeACTBA
TeKyleHl u
MPOMEKYTOYHOM
aTTecTaluu
Tekymas arrecranusi, 3 ceMecTp
1. Sections 1-2 3-T1K-3, V-IIK-3, B-IIK-3, Problem solving
3-11IK-4, V-IIK-4, B-TI1K-4,
3-11K-22.1, YV-IIK-22.1, B-I1K-22.1
2. Sections 2-3 3-11K-3, V-IIK-3, B-TIK-3, Problem solving
3-11K-4, V-IIK-4, B-I1K-4,
3-11IK-22.1, V-IIK-22.1, B-I1IK-22.1
IIpomexyTouHAsl aTTECTAMA, 3 CEMECTP
Exam 3-11K-3, V-IIK-3, B-I1K-3, Test + problem

3-TIK-4, Y-TTIK-4, B-TIK-4,
3-1IK-22.1, Y-TIK-22.1, B-TIK-22.1




2. OnucaHye nokasareseil M KpUTEpUeB OLlCHMBAHUSI KOMIIETEHIIMI HA Pa3JIMYHBIX 3TaNax X (POPMHPOBaHNS, ONIMCAHUE IIKAJ OLCHMBAHUSA
KoHeuHbIMU pe3yibTaTaMl OCBOCHMsI IPOTrPaMMbl AMCLUIUIMHBIL SBIAIOTCA C(HOPMUPOBAHHBIC KOTHUTUBHBIE JECKPUIITOPBI «3HATh», «YMETbY,

«BJIAJIETH», PACIMCAHHBIE IO OTJEJIBHBIM KOMIETEHIUSAM, KOTOpbIE MpUBEAEHHI B 11.1.1. @opMupoBaHue 3TUX JECKPUITOPOB IMPOUCXOAUT B IPOLECCE

U3y4eHMs JUCLMIUIMHBI 10 TaraM B paMKaX pa3JIYHOIo BHJA yUEOHBIX 3aHATUH U CAMOCTOATEIbHOM paboThI.
Briiensirores Tpu ypoBHS c(OPMHPOBAHHOCTH KOMITETEHIIMI Ha Ka)KJIOM 3Tane: MOPOTrOBBIH, MPOJIBUHYTHIN U BEICOKUH.

YpoBHHU Coaep:xaTejibHOE OcHOBHbIE MPU3HAKHU BbljIeJIeHNsI YPOBHS BPC, ECTS/IIaTudaaibuas
onucaHue YPOBHS % HIKAJIA VIl OLeHKH
OCBOEHHsI | JK3aMeHa/3a4yeTa
Boicokuii TBopueckas IeATENbHOCTh | Brarouaem Hudcecmoawuii ypoeeHs.
Bce suovl komnemenyuti CTyneHT AeMOHCTpUpyeT cBOOOAHOE 00IaaHue
cpopmuposanvl Ha 8bICOKOM KOMITETEHITMSIMH, CITOCOOCH MMPUMEHHUTH UX B A/
VPOBHE 8 COOMBEMCMBUL C HECTAaHJAPTHBIX CUTYAIHUSIX: TIOKa3bIBAET 90-100 Otimtio/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIILHO PUHIMATh PEIICHHUE, 3auTeHo
OUCYUNTIUHDBL peuiate mpobieMy/3agady TEOPETUYECKOTO HIIN
MPUKIIQTHOTO XapaKTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IIpoaBUHYTHII [lpumeHenne 3HaHWA W | Brarouaem Hudcecmosawuii ypogeHs.
Bce 6uovl komnemenyuil yMeHul B Oosiee mupokux | CTYAEHT MOXKET J0Ka3aTh BIIAJICHHUE B/
cpopmuposansvl Ha KOHTEKCTaX Y4eOHOH ¥ | KOMIETCHIUSMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHb XOpomIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM coOuparh, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHo
coomeemcmeuu ¢ yeasamu | ACITEeIbHOCTH, HEXENW II0 | W TPaMOTHO UCIIOIb30BaTh HH)OPMAIIHIO U3
3a0ayamu OUCYUNJIUHbBL oOpa3ity, Oonblell oyel | caMOCTOSTENbHO HAlIEHHBIX TEOPETUUECKUX
CaMOCTOSITETEHOCTH U | UCTOYHHKOB M MJUTFOCTPUPOBATH UMHU C/
WHUIUATHBBI TEOPETUUECKHE MOJI0KEHHS UM 0OOCHOBBIBATH 75-84 Xopormo/
MIPAKTUKY MPUMEHEHHUS. 3a4TeHo
IToporossii PenponykrusHas CryneHt JIEMOHCTPUPYET BJIAJICHUE 65-74 D/V noBneTBopuTensHO/
Bce 6uovl komnemenyuil JeSITeTbHOCTD KOMIIETEHIIMSIMH B CTaHJAPTHBIX CHTYallUsX: 3auTeHo
chopmuposarvl Ha NOPO2OBOM M3JIaraeT B mpezernax 3a/1a4 Kypca TeOpEeTHIECKH
ypoene Y IPAKTHYECKU KOHTPOJIUPYEMBII MaTepHall. 60-64 E/locpenctaento
/3auteHo
OTcyTCcTBHE PU3HAKOB TIOPOTOBOTO YPOBHS: KOMIIETEHITUH HE CPOPMHUPOBAHBI. 0-59 HeynonerBopurenbHo/

Hwuxe moporosoro

CTy,Z[CHT HC B COCTOSIHUU IIPOACMOHCTPUPOBATH O6HaI[aHI/IC KOMIICTCHIUSAMU B

CTAaHAAPTHBIX CUTYyallHuAgX.

3aureHo




OueHuBanue pe3yabTaTOB OOyUEHHUS CTYAEHTOB M0 JUCHUIUIMHE OCYIIECTBISIETCS IO
perjlaMeHTy TEKYIIEro KOHTPOJIsl U TPOMEKYTOUHOMN aTTeCTal|u.

Kputepuu oneHnBaHusi KOMIIETCHIIMI HA Ka)JOM 3Tare M3y4YeHUs NUCHUMIUIMHBL JIJISl KaXJI0ro
BHJIa OLICHOYHOTO cpeacTBa u mpuBoasaTcs B 1. 4 AOC. HToroBeiii ypoBeHb CHOPMUPOBAHHOCTH
KOMIIETCHIIMH TIPU U3YUYCHUH TUCHUILUIMHBI omnpeensercs no Tabmauue. [lpu sTom ciaeayer noHUMaTh,
YTO TpaHUIa MEXAYy YPOBHAMU I KOHKPETHBIX pE3yJIbTaTOB OCBOEHHUS 00pa3oBaTelbHOU
MIPOrpaMMbl MOYKET CMEIIAThCS.

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

3. MeToanuyeckne MaTepuabl, ONpeesiiOlHe NPOUeAYPhl OUEHHWBAHUSI 3HAHMIA, yMeHMI,
HABBIKOB M (MJHM) ONBITA [JAeATeIbHOCTH, XapaKTepU3yIMX 3Tanbl (opMupoBaHus
KOMIIeTeHIINH

Hrorosas arrecraiusa 1o  JUCHUIUIMHE  SBJISACTCA  UHTCIPAJIBHBIM  IMOKA3aTCJIEM  KAaueCTBa
TCOPCTUUCCKHUX U MPAKTUICCKUX 3HAHWH 1 HAaBLIKOB 06yqa}0m1/1xca IO JUCHUIIIIMHE W CKJIAAbIBACTCs
N3 OLCHOK, IMOJTYYCHHBIX B XO/€ TCKYH_Ieﬁ u HpOMe)KYTOQHOfI aTTeCTalnu.

Tekymast arrecranus B CEMECTPE MPOBOIUTCS C IENbI0 OOECredeHHsl CBOCBPEMEHHON 00paTHOU
CBSI3H, JUUISI KOPPEKIIUU O0YUEHUSsI, aKTUBU3AIUU CAMOCTOSATEIBHOM paboThl 00yJarOIIXCSl.

HpOMG)KyTO‘IHaSI arrecTanusd npcaHasHadYCHa JJId 00BEKTUBHOI'O MOATBCPKACHUA KW OLCHHBAHUA
AOCTUTHYTBIX PE3YJIbTATOB 06y‘IeHI/I$I MMOCJIC 3aBCPUICHUA U3YUCHUS JUCHHUIIIINHBI.

Texymas aTTecTalus OCyIleCTBISETCS /1Ba pa3a B CEMECTP:

e koHTposbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcst B 3JEKTPOHHYIO BEIOMOCTb HE MO3]Hee 8§
Helenu ydeOHoro cemectpa. Bkirouaer B ceOsi OLEHKY MEPONPHUSITHH TEKYHIEro KOHTPOJIS
ayJUTOPHOM M CcaMOCTOSTEIbHOMH paboThl oOywaromerocs Mo pasjenam/TeMaM y4eOHOM
JTUCIUTIIMHEI ¢ 1 o 8 Hepenmo yd4eOHOoro cemecTpa.

e koHTposbHas Touka Ne 2 (KT Ne 2) — BoIcTaBisieTcs B AJIEKTPOHHYIO BEIOMOCTb HE Mo3jHee 16
Heslenu ydeOHoro cemecrpa. Bixitouaer B ce0si OLIGHKY MEpPONPHUATHHA TEKYLIEro KOHTPOJISA
ayIUTOPHOM ¥ CaMOCTOSATEIBHOM paboOThl oOOydwaromerocss MO paszeiam/TeMaM ydeOHOM
TUCITUILINHEL ¢ 9 1o 16 Heneno yueOHOro cemectpa.

PesynpTaThl Tekymield U MPOMEXKYTOUHON aTTECTAIMH TMOIABOISTCS IO MIKaJe OaNIbHO-PEUTHHTOBOMN
CHCTEMBI.

JTan peiiTHHIOBOI cucTeMbl / Henens Bauan
OueHo4Hoe CpeCTBO Min* Max
Cemectp 3
Texymas arTecramus 1-16 36 60




Checkpoint #1 7-8 18 30
Problem solving 18 30
Checkpoint #2 15-16 18 30
Problem solving 18 30
IIpomexyTouHas aTTecTALMSA - 24 40
Exam -

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

* MUHUMaJIbHOE KOJIMYECTBO Oa/IOB 3a OLEHOYHOE CPEJCTBO — TO KOJUYECTBO OALIOB, HAOpaHHOE
o0y4aromuMcsi, NpU KOTOPOM OLEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IIPOTUBHOM Cllydae
00yyaroImuics T0JKEeH JIMKBUIUPOBATh MOSBUBLIYIOCS aKaJIeMHUYECKYIO 3aJI0JDKEHHOCTh 110 TEKyILeH
WIA TPOMEXKYTOYHOU aTTecTauud. MUHUMAaIbHOE KOJMYECTBO OAJUIOB 32 TEKYILYIO aTTECTAlUIO, B
T.4. OT/I€JIbHOE OLICHOYHOE CPEACTBO B €€ COCTaBe, U MIPOMEKYTOUHYIO aTTecTaluio cocrapisier 60%
OT COOTBETCTBYIOIIUX MaKCUMaJIbHbBIX OaJJIOB.

CryneHT cunTaercss aTTECTOBAaHHBIM IO pa3JieNly, 3a4eTy WM 3K3aMeHy, €clid OH HaOpasl He MeHee
60% ot MakcuMaIbHOTO Oaa, MPeayCMOTPEHHOro pabouel mporpaMMoi.

CryneHT MOXeT ObITh aTTeCTOBAaH IO JUCIUIUIMHE, €CIM OH aTTeCTOBAaH IO KaXIOMY pasfeny,
3a4eTy/?K3aMeHy M €r0 CyMMapHBIi 0aju1 cocTaBiisieT He MeHee 60.

Onpeodenenue donycoe u wimpaghos

Bonycel: moompurtensHbie 0auIbl CTYACHT MOJTYYaeT K CBOEMY PEUTHHTY B KOHIIE CEeMecTpa 3a
AKTHUBHYIO U PEryJISIpHYIO paboTy Ha 3aHATHUSAX 5 0asioB (HO CyMMapHO 3a CeMECTp He Ooubliie, 4ueM

60)

[tpadsl: 32 HECBOEBPEMEHHOE YYacTHe B KOJUIOKBUYME U KOHTPOJIbHON paboTe MakcUMaibHast
OIIeHKa MOXKeT ObITh cHIKeHa Ha 20%.

4. TunoBble KOHTPOJIbLHBIE 32/IaHUS WM HHbIE MATEPHAJIbI, HE00X0IUMbIe /1JIsl OLlEHKU 3HAHUIA,
YMEHWIi, HABbIKOB
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OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U

Hampasnenue 14.04.02 «SlnepHble pU3NKA M TEXHOJIOTHH
OobpazoBarenbHas nporpamMa «Radioecology and Radiation Protectiony
JAucuunnmna DU3UKO-XUMUYECKHE METObI AHAIN3A

/ 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)a small 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.
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/ Physico-chemical methods of analysis

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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/ Physico-chemical methods of analysis

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: Solvent front
D;=1.4cm
D,=1.5cm 4 -

_ 6 1 g
Ds=3.1cm 2
Ds=3.6cm 3 2o =

. A D TS5 g
Distance travelled by solvent =5 cm. s s 3
Q-
1. What is the Rs value for £ g‘ s
component 2? . g . v
c
2. What is the Ry value for o R 2
component 3? NI © - a
3. What is the relative retention value NN S Spot origin
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.

Criteria for assessing competencies (results):

— fluency in theoretical material on the discipline;
— correct use of special terminology;
— knowledge of Sl units;

10




— 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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/ Physico-chemical methods of analysis

CHECKPOINT Ne2

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

Calculate the
concentration (mol/l)
MnOj and Cr,07* a
their co-presence in
solution according to
the following data of
spectrophotometric

measurements (Table).

of
t

lon

A, NM

Amix

€ (M nO4-)

g (Cr,07%)

MnOy4

550

0,71

2100

0

Cr,0~

430

0,42

500

220

Ne2

wavelength.

the sample (%).

V(EDTA), ml

1.9

2.1

2.3

2.5

2.7

3.1

A

0.70

0.70

0.72

0.98

1.23

1.25 | 1.25

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

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

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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