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1. HEJIb OCBOEHU AU CHUIIVIMHBI

e (opMHpOBaHHE y CTYIECHTOB 3HAHWA W HABBIKOB, 00ECIECUYMBAIOIIMX BO3MOXKHOCTHh MPHUMEHECHHUS
(UBUKO-XMMHYECKUX METOAOB JUIsl PEIICHHUS aHATMTHYECKUX 3ahad B cdepe paauanuoHHON
0e30MacHOCTH Cpebl.

2. 3AJIAYH OCBOEHMSA JTUCLHUIIJIMHBI

® o0ecrneynTh 3HaHHE OCHOBHBIX OHATUH U MOKa3aTeae (PU3MKO-XUMUUECKOr0 aHAIN3a;

® [I03HAaKOMHTb C OCHOBHBIMH MEXaHH3MaMH IPOLIECCOB MOJATOTOBKHA OOBEKTa K M3MEPUTEIbHOMY
9Tany (pU3MKO-XMMHUYECKOT0 aHAIN3a;

® ath oOmMe cBeaeHHs 00 IIEKTPOXMMHUYECKHX, CHEKTPOCKOIMYECKUX U XpoMarorpaduyueckux
METO/1ax aHaIM3a BELIeCTBA U CMECeH BEIECTB.

3. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA30OBATEJBLHOM ITIPOT'PAMMBI (1ai1ee
— OII) MAT'UCTPATYPBI

JucuurumHa peanu3yeTcss B paMKax d4acTd, (opMupyemoil ydacTHHKamMu 00pa30BaTEbHBIX
OTHOILEHHUH, 1 OTHOCUTCS K MPO(PECCHOHATBHOMY MOAYIIIO.

Jis oCBOEHMS JMCUUIUTMHBI HEOOXOAWMBI KOMIIETEHIUH, C(OpPMHUPOBAaHHBIE B paMKax H3Y4EHUS
CHeNYIOIINX aUCHUIUINH. <« HCTpYMEHTaJIbHBIE METOJbl PAJAMOIKOJIOTHH M PaIUaliOHHON
6e3omacHoctr / Instrumental methods in radioecology and radiation protectiony», «fnepnas ¢uzuka /
Nuclear physicsy.

JIMCUMTUIMHBL W/WITH TPAaKTUKH, JUISI KOTOPBIX OCBOCHHE MAHHOW JMCHUIUIMHBI HEOOXOIMMO Kak
IPE/IIECTBYIOIIEE: BBINOJIHEHUE HAy4YHO-UCCIIENOBATENbCKOM paboThl, BCEX BUAOB MPAKTUKH U
BBIIYCKHOM KBaJU(UKALMOHHON PabOTHI.

JucnuninHa u3ydaeTcs Ha 2 Kypce B 3 ceMecTpe.

4. TIEPEYEHbD IIVTAHUPYEMBIX PE3YJBbTATOB OBYYEHUA 110 INCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIBTATAMUN OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbrate ocBoenuss OOIl maructparTypbl OOydaromMiics JOJDKEH OBJIAAETh CIEAYIOIIUMU
pe3ynbTataMu 00y4eHus 0 JUCIUILIUHE!

Koast HanmeHnoBaHue KOMIIETeHIIMHA Kon 1 HamMeHOBaHHe HHANKATOPA
KOMIIeTeHIU AOCTHKeHUs] KOMIIeTeHIIUH
IK-3 CrniocobeH oleHuBaTh 3-I1IK-3 3HaTh OCTHKEHNS HAyYHO-
MEePCIIEKTUBBI Pa3BUTHUS TEXHUUYECKOI0 IIporpecca;
aTOMHOMW OTpAaCIIH, V-1IK-3 YMeTh NpUMEHATh NOTyYEHHbIE
HCIIOJIb30BaTh €€ COBPEMEHHbIE | 3HAHUS K PELICHUIO PAKTUYECKUX 3a/1a4;
JOCTUKEHUS U NIEPEIOBBIE B-IIK-3 Bnangers MeTOgaM1 MOAEINPOBAHUS
TEXHOJIOTHH B HAY4YHO- (bu3HYECKUX MPOIIECCOB,;
HCCIIEN0BATEIbCKOU
JIeSITeNIbHOCTH
IIK-4 CriocobeH caMoCTOSITENEHO 3-11K-4 3Hate nenu u 3aga4u NpoBOAUMBIX
BBITIOJTHATh HCCJIETOBaHM; OCHOBHBIE METO/BI U
9KCIIEPUMEHTAIIBHBIE U CPEJICTBA MPOBEACHMSI DKCIIEPUMEHTAIIBHBIX U
TEOPETUUECKHE UCCIIEIOBAHUS TEOPETUUECKHUX UCCIIEJOBAHUI; METO/IbI U
JUISl PELLIEHUS] HAyYHBIX U CpecTBa MaTeMaTH4eCKOi 00paboTKH
MIPOU3BOJICTBEHHBIX 3a7a4 PE3yJIbTaTOB SKCIEPUMEHTAIbHBIX JaHHbIX;
V-IIK-4 YMeTb IpUMEHSATh METO/IbI
IIPOBEJCHUS SKCIICPUMEHTOB; HCIIOJIb30BATh




MaTeMaTUYECKHE METOIbI 00pabOTKH
PE3yNbTAaTOB HCCIEIOBAHUN U X 0000IICHHUS;
0hOpMIIATH pe3ybTaThl HAYIHO-
UCCIIEI0OBATEIBCKUX PadoT;

B-I1K-4 BnageTth HaBBIKAMU
CaMOCTOSTEILHOTO BBIITOJHECHUS
AKCIIEPUMEHTAIILHBIX U TEOPETHUECKHUX
WCCIICTOBAHMSI JIJISl PEIICHHSI HAYYHBIX U
MIPOM3BOJICTBCHHBIX 3a/a4;

IMK-22.1 Crnioco0eH ocy1ecTBIATh 3-11K-22.1 3HaTh 3aKOHOMEPHOCTH
MOJIeTIbHBIE U HOBE/ICHUSI PAJHOHYKINOB B OKPY>KarOIIEeH
HKCIEPUMEHTAIbHbIC cpeze, OMOJIOTUYECKOTo ICHCTBHS Ha
UCCIIeJOBaHHS B 00J1aCTH YeJI0BeKa U OKPY)KAIOIIYIO CPEy; PHHIIUIIBI
panuanoHHON KOJIOTHH U CHCTEMbI PaJHALMOHHON O€30I1aCHOCTH;
paauanuoHHON 0€30MacHOCTH OCHOBHBIE 9KOJIOTHYECKHE U

YeIIOBEKa U OKPYKAIOIIEH CPEIbl | paauodIKOIOTHIECKHE TPOOJIEMEI SIIePHO-
TOIUTMBHOTO LIMKJIA;

V-IIK-22.1 YMeTb npoBOAUTH
MOJICIIUPOBAHUE PAJTHOIKOJTOTUUECKHIX
MIPOIIECCOB; OCYIIECTBIISITh
AKCIIEPUMEHTAJIbHBIE PAINOOMOIOTHYECKHIE U
PaAO3KOJIOTHUECKUE UCCIICIOBAHNS;
OLIEHUBATh HETaTUBHEIE
PaaroOUOIOTHYECKUE U PATMOIKOIOTUUECKIE
MOCJIEICTBHSL;

B-IIK-22.1 Biagers HaBbIKAMU OLIEHKH
paaralMOHHON ¥ YKOJIOTUYECKON
0€30MMacCHOCTH IIPH pean3aluu
AHTPOIIOT€HHOU JIeATEIbHOCTH;
KOMITHIOTEPHBIMH TEXHOJIOTHUSIMU U
CIIELUATIM3UPOBAHHBIMU TPOTPAMMHBIMHU
Cpe/ICTBaMU, MPUMEHSEMBIMU JJIS
PaaNO3KOJIOTMUYECKUX UCCIIEOBAHUM;
HaBBEIKAMH aHAJIMTHYSCKOTO U
MHCTPYMEHTAIILHOTO aHalu3a 00BEKTOB
OKPYXKAIOIIEH CPEbl.

5. OBbEM JUCHUIINHBI B 3AUETHBIX EAUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHAYECKHNX YACOB, BLIAEJEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCS C MIPEMOJABATEJIEM (ITO BUJAM 3AHSITHIT) 1 HA
CAMOCTOSITEJIBHYIO PABOTY OBYUAIOIMXCS

KoanuyecTBO 4acoB Ha

Bun padorer BU/ padoThI:

KonTakTHas padora o0y4yarommuxcsi ¢ npemnojgasarejiemM

AyauTOpHBIE 3aHATHS (6ce20)

B Tom guce: 48
JIeKyuu 16

npakmuyecKue 3aHsImusl 32

(u3 HUX 8 Ghopme npaxmuuecKkoli NOO20MOBKU (0)

J1a60pamopHvle 3aHAMuUsL -




(u3 HUX 6 Ghopme npaxmuueckol n0020Moe6KU) (0)
KCP 36
IIpome:kyTOoUuHas aTTecTanMs
B ToMm uncie:
9K3AMEH 36
CamocrosiTeJibHasi paboTa 00y4YarIuxcst 96
Bcero (uachbi): 216
Bcero (3aueTHble eTUHHUIIBI): 6

6. COAEP’KAHUE ANCHUIIVINHBI, CTPYKTYPUPOBAHHOE o TEMAM
HUX KOJIHMYECTBA

(PABAEJIAM) C YKA3BAHMEM OTBEJAEHHOI'O HA
AKAJTEMAYECKHX YACOB 1 BUJIOB YYEGHBIX 3AHATHIA

6.1. Pazoenvt oucyuniunvt u mpyooemKocms no 6UOAM YUEeOHBIX 3aHAMUIL (6 AKAdeMUUeCKUX

yacax)
Hengenss | Ne | HammeHoBaHMe pa3aesia /TeMbl AUCHUIINHBI Buabl yueOHoli padoTsl
n/n
Jlek | Ilp | JIa6 | Bueayn | CPO
1-4 1. Physico-chemical methods of analysis as a 4 4 32
section of Analytical chemistry
1-4 1.1. | Introduction to the discipline. Theoretical 2 2 16
Foundations of Qualitative and Quantitative
Physical and Chemical Analysis
1-4 1.2. | Collecting and Preparing Samples 2 2 16
5-12 | 2. Physical and chemical bases of separation 8 | 16 . 2
and concentration methods
5-8 2.1. | General characteristics of physical and chemical | 2 4 - 8
methods
1-4,5-8 | 2.2. | Evaporation Methods 2 4 - 8
5-8,9- | 2.3. | Extraction Method 2 4 8
12
9-12 | 2.4. | Chromatography method 2 4 8
13-16 | 3. Physical and chemical bases of instrumental 7 |12 . &)
methods
13-16 | 3.1. | Fundamentals of spectral methods of analysis 2 6 - 16
13-16 | 3-2. | Fundamentals of electrochemical methods of 2 6 - 16
analysis
HUTOI'O 3a 3 cemecTp 16 | 32 - 96

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ansamus / cemunapsl, Jlab — nabopamopmuvie 3aHAMUA,
Bueayo — eneayoumopnas konmaxmmuas paboma, CPO — camocmosmenvras paboma 006y4aroujuxcsi.

6.2. Codepoicanue OucyuniuHnbl, CMpyKmypuposannoe no pazoenam (memam)

Jlexyuonmnwiii Kypc

Hene | Ne | HaumeHnoBaHue pasjaena Coaepxanue
JIA /TeMbI AU CIHUITIIIMHBI

1. Physico-chemical methods of analysis as a section of Analytical chemistry

1-4 | 1.1. | Introduction to the The purpose and objectives of the discipline. General

discipline. Theoretical questions of analytical chemistry. The concept of

4




Foundations of Qualitative
and Quantitative Physical
and Chemical Analysis

substance analysis. Analytical signal. Classification of
physical and chemical methods of analysis.
Application of physical and chemical methods of
analysis in environmental and radiation monitoring.

1-4

1.2.

Collecting and Preparing
Samples

The Importance of Sampling. Designing A Sampling
Plan: Where to Sample the Target Population; What
Type of Sample to Collect; How Much Sample to
Collect; How Many Samples to Collect; Minimizing
the Overall Variance. Implementing the Sampling
Plan: Solutions; Gases; Solids.

Physical and chemical bases

of separation and concentration methods

5-8

General characteristics of
physical and chemical
methods

Principles of methods classification. Criteria of
methods: distribution constant, distribution coefficient,
separation coefficient, fraction of extracted substance.

5-8

2.2.

Evaporation Methods

The principle of methods. Classification of methods.
Distribution of the components of a mixture of volatile
liquids between vapor and liquid during distillation.
Raul's Law.

9-12

2.3.

Extraction Method

The principle of the method. Quantitative criteria for
the extraction process: distribution  constant,
distribution  coefficient, fraction of extracted
substance. extraction rate. Classification of types of
extraction.

9-12

2.4.

Chromatography method

The principle of the method. Quantitative indicators of
the chromatographic process. Sections of the
chromatographic method (bases of classification).
Characteristics of the types of chromatographic
method.

Physical and chemical bases

of instrumental methods

13-16

Fundamentals of spectral
methods of analysis

The concept of instrumental methods of analysis.
Classification of spectroscopic methods. Spectral
instruments. The Bouguer-Lambert-Beer law. General
classification of spectrometry methods.

13-16

3.2

Fundamentals of
electrochemical methods of
analysis

Classification of electrochemical methods. The
concept of an electrochemical cell. Types of
electrodes. Characteristics of the methods of
potentiometry, voltammetry and conductometry.

HpakmulteCKue/ceMuHapCKue 3AaHAMUA

Hene | Ne | HammeHnoBaHue pa3jaena Conepxanue
JIA /TeMBbI AUCHHUIIIINHBI
1. Physico-chemical methods of analysis as a section of Analytical chemistry
1-4 | 1.1. | Introduction to the Problem solving
discipline. Theoretical
Foundations of Qualitative
and Quantitative Physical
and Chemical Analysis
1-4 | 1.2. | Collecting and Preparing Problem solving
Samples
2. Physical and chemical bases of separation and concentration methods
5-8 | 2.1. | General characteristics of Problem solving




physical and chemical

methods
5.8 | 2.2. | Evaporation Methods Problem solving
9-12 | 2.3. | Extraction Method Problem solving

9-12 | 2.4. | Chromatography method Problem solving

3. Physical and chemical bases of instrumental methods

13-16 | 3.1. | Fundamentals of spectral Problem solving
methods of analysis

13-16 | 3.2 | Fundamentals of Problem solving
electrochemical methods of
analysis

Jlabopamopnvie 3anamus
He npenycMmoTpeHsl.

7. IIEPEYEHb YYEBHO-METOJUYECKOI'O OBECHEYEHMWSI IJI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCA 11O JUCHUIIJIMHE

Jiist Bcex BUAOB CaMOCTOSITENILHOW paboThl (IPOpabOTKH TEOPETHUECKOT0 MaTepualia, MOATOTOBKH K
IPAaKTUYECKUM 3aHATUSAM U Ja00paTOpPHBIM paboTaM, BBIIOJHEHHs] KypcoOBOW paOOThI, MOATOTOBKU K
KOHTPOJIbHBIM ~ MCHBITAHUSIM ~ TEKYIIEro KOHTPOJS YCIEBAEMOCTH, MOJATOTOBKH K 3SK3aMEHY)
00y4aroImuMcsi peKOMEHIyeTCsl HCIIOIb30BaTh:

® KOHCHEKTHI JCKIHM;

® OCHOBHYIO U JIOTIOJHUTEIBHYIO Y4eOHYIO TuTeparypy (cM. paszen 9);

e pecypchl HMH(DOPMAIMOHHO-TEIIEKOMMYHUKAlIMOHHOM cetn «VHTepHeT», B TOM 4HCIE
MIEPUOTUYECKHE W3IAaHUS Hayunoii 3JICKTPOHHOM OUOJINOTEKHU e-LIBRARY.ru
(http://elibrary.ru.);

e Meronuueckue pEeKOMEHJALMHA K BBHINOJIHEHUIO [OMAIIHETO 33JaHMs W IOATOTOBKE K
TEKyIIEeMY U MPOMEXYTOYHOMY KOHTposto B pabdote: Ilomskxosa JLIL., I'mymxos FO.M.
Mertonbl pazaenenus U KOHIIeHTpupoBaHus. JlabopaTopHsiit mpakTukyMm. O6HUHCK, 2009.

e Meronuueckue peKOMEHJAIMHM K BBIIOJHEHWIO JOMAIHEro 3aJaHusi U IOArOTOBKE K
TEKyLIEeMY M TNPOMEXYTOYHOMY KoHTposito B pabote: Ilomskoma JLII., I'mymxos HO.M..
MeToibl KOJIMYECTBEHHOIO XMMHUYECKOro aHanuza. JlaGopaTtopHblii mpakTukyM. OOHUHCK,
2010.

8. ®OHJI OIEHOYHBIX CPEJICTB JJIsSI TIPOBEJEHUS TEKYIIEA 1
MPOMEKYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCA MO JUCIHUATIIIMHE

8.1. Céa3zv mesncoy hopmupyemvimu KomnemenHyuamu u hopmamu KOHmMPOJA UX 0C60CHUA

Ne | Kontposupyembie pasaennl NuaukaTop 1ocTHKEHUS HaumeHoBaHue
n/n (TemMbl) JUCUMIIIIMHBI KOMIIETeHI[U U OLICHOYHOI'0 CpeACTBA
TeKyLIel u
MPOMEKYTOYHOM
arTecTaluMu

Tekymiasi arrecramusi, 3 ceMecTp

1. Sections 1-2 3-T1K-3, V-IIK-3, B-TIK-3, Problem solving
3-IIK-4, Y-TIK-4, B-TIK-4,
3-I1K-22.1, Y-IIK-22.1, B-T1IK-22.1

2. Sections 2-3 3-I1K-3, Y-IIK-3, B-IIK-3, Problem solving



http://elibrary.ru/

3-TIK-4, Y-TIK-4, B-TIK-4,
3-TIK-22.1, V-TIK-22.1, B-TIK-22.1

IIpoMe:kyTOUHAsI aTTEeCTAIUs, 3 CEMECTP

Exam 3-T1K-3, V-IIK-3, B-IIK-3, Test + problem
3-TIK-4, V-IIK-4, B-TIK-4,
3-I1K-22.1, Y-IIK-22.1, B-T1IK-22.1

8.2. Tunoevie KonmpoavHble 3a0AHUA UTIU UHbIE MAMEPUATIbL, HEOOXO00UMBbLE 011 OUEHKU 3HAHUIL,
YMEHUIl U HABBIKOG, XAPAKM EPUSYIOU{UX IMANbL (POPMUPOSAHUA KOMNEMEeHUUIL

@OHJ OLIEHOYHBIX CPEJCTB MO AUCHUIUIMHE OOECHeuyMBaeT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs] (KOMIETEHIMH W MX WHAMKATOPOB) MOCPEICTBOM MEPOINPUSATUH TEKyllel u
IIPOMEXKYTOUHOM aTTECTAllMU 110 IUCLUIUINHE.

OueHounble cpeacTBa npuBeAcHbI B [Ipunokennn «DOH/T OIEHOYHBIX CPEICTBY.

8.3. Memoouueckue mamepuanst, onpeoenawujue Npoueoypbl OUCHUBAHUA 3HAHUIL, YMEHUI,
HaeblK08 u (unu) onvima OeAMeENbHOCHU, XAPAKMEPU3VWUX mansl Gopmuposanus
KomnemeHuui

Wrorosass arrecrauus 1O AUCUUIUIMHE SIBJISETCS HWHTEIPAJIbHBIM  IIOKA3aTelleM  KadecTBa
TEOPETUYECKUX M NPAKTUYECKUX 3HAHUN U HABBIKOB OOYYAOLIMXCS 10 JUCLMIIIIMHE U CKJIa/IbIBAECTCS
13 OLIEHOK, ITOJIY4EHHBIX B XOJI€ TEKYIIECH U IPOMEKYTOYHOU aTTECTALUH.

Texymas arrectanusi B CEMECTpe MPOBOJIUTCS C LENbIO OOECleYeHUs CBOEBPEMEHHOW 00paTHOI
CBSI3H, ISl KOPPEKUIUHU 00Y4EHHs, aKTUBU3ALIMU CAMOCTOSITEIbHON paboThl 00YJIarOIUXCSl.

HpOMexcyTquaﬂ arTeCraiusa IpcaHasHa4YCHa JId 00BEKTUBHOI'O MNOATBCPKACHUA W OLCHHBAHHA
JOCTUTHYTBIX PC3YyJIbTATOB 06yT-I€HI/I$I IMOCJIC 3aBCPUICHUA U3YUCHUSA JUCHUIIINHBI.

Tekymias aTTecTalusi OCylUIECTBISETCS JBA pa3a B CEMECTP:

e koHTposbHas Touka Ne 1 (KT Ne 1) — BbicTaBisieTcss B 3J€KTPOHHYIO BEAOMOCTb HE IMO3]HEe §
Henenn ydeOHOTo cemecTpa. Bxitouaer B ce0s OLIGHKY MEPONPHUATHH TEKYIIETO KOHTPOJIS
ayIUTOPHOM M CaMOCTOSTENbHOM paldoThl oOydaromierocs Mo pas3jelnaM/TeMaM Yy4eOHOM
JTUCIUTIIMHEI ¢ 1 10 8 Hefenmo yueOHOro cemMecTpa.

e koHTponpHas Touka Ne 2 (KT Ne 2) — BrIcTaBisieTcss B 3JIEKTPOHHYIO BEIOMOCTh He mo3faHee 16
Helenu ydeOHoro cemectpa. BkiouaeT B cebsi OICHKY MEpPONPUATUN TEKYIIETO KOHTPOJIS
ayIUTOPHOM U CaMOCTOSITEIBLHOM paboThl oOywaromerocs ™0 pasjaeiam/TeMaMm  y4eOHOH
TUCIUILIMHEI ¢ 9 1o 16 Heneno yueOHOro cemectpa.

Pe3ynbrarhl Tekyiield U MPOMEXYTOUHON aTTECTAIIMU MOJABOASATCS IO IIKaJle OATIbHO-PEUTHHTOBON
CHCTEMBI.

JTan peiiTHHIOBOI cHCTEMBI / Henens Bauan
OueHo4Hoe cpeACTBO 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
IIpoMe:kyTOUHAsI aTTECTALMSA - 24 40
Exam -

Test - 18 30
Problem solution - 6 10




‘ HUTOTI'O no gucuuninze ‘

60 \ 100 |

* MuHMMaIbHOE KOJUYECTBO 0aUIOB 32 OLIEHOYHOE CPEACTBO — ATO KOJIMYECTBO OANIJIOB, HAOpaHHOE

o0yyJaroummcs,

Ipu KOTOpPOM OHOCHOYHOC CpCACTBO 3aCUUTBIBACTCA, B IPOTUBHOM ClIydac

o0yyaroImuiics: T0JKEeH JIMKBUIMPOBATh IMOSBUBLIYIOCS aKaJIEMHUECKYIO 33J0JDKEHHOCTh 110 TEKYIIEH
WIA TPOMEXKYTOYHOU aTrTecTanud. MUHUMaIbHOE KOJMYECTBO OAJUIOB 32 TEKYILYIO aTTECTAIUIo, B
T.4. OT/I€JIbHOE OLIEHOYHOE CPEACTBO B €€ COCTaBe, U IPOMEKYTOUHYIO aTTecTaluio cocrapisier 60%
OT COOTBETCTBYIOIINX MaKCUMAaJIbHBIX OAIOB.

CTy#eHT cuuTaeTcs aTTeCTOBAHHBIM IO pa3jely, 3a4eTy WIM K3aMeHy, €CII OH HaOpaj He MeHee
60% OT MakcUMaJIbHOTO OaJuia, MPeAYCMOTPEHHOT0 pabodel mporpaMMOii.

CTyaeHT MOXXeT OBITh aTTECTOBaH MO IMCHUILIMHE, €CIM OH AaTTECTOBAH IO KAXIOMY pasJeiy,
3a4eTy/3K3aMeHy M €ro CyMMapHBbIi 0aju1 cocTaBiisieT He MeHee 60.

8.4. Illkana ouenku odpazoeamenbHbIX 00CMUNCCHUT

WToroBas arrecranus no JUCLUILIMHE oleHuBaeTcs no 100-0amipHON 1IKane U MpeACTaBiIsIeT CyMMY
Oay1oB, 3apabOTaHHBIX CTYJEHTOM IPU BBIIIOJIHEHUH 33/IaHUN B paMKax TEKyIIEed M MPOMEXYTOUHON

aTTeCTallnu

Cymma
oannoe

Ouenka no
4-x pannvHOU WKaLE

Ouenka
ECTS

Tpeoosanusn K ypoeH1o 0C60eHUA YUEeOHOU
OUCUUNIUHDL

90-100

5- «omauunoy/ «3aumenoy

O1ieHKa «OTJIMYHO» BBICTABIISIETCS CTYJEHTY,
€CJIM OH ITYOOKO U MPOYHO YCBOMII
pOrpaMMHBIN MaTepual, UCUEPIIbIBAIOIIIE,
MOCTIEI0BATENBHO, YETKO U JIOTUYECKU
CTPOIHO €ro u3jaraeT, yMeeT TeCHO
YBSI3BIBATh TEOPHIO C MPAKTUKOM, UCIIOJIb3YyeT
B OTBETE MaTepHa MOHOTpadruecKoit
JUTEPATYpPBI

85-89

75-84

70-74

4 - «xopowioy/
«3aUmeHo»

65-69

60-64

3-
«y00871eMBOPUMENLHOY/
«3a4umeHoy

OneHka «xXopo1110» BbICTABIISETCS CTYACHTY,
€CIIM OH TBEP/0 3HAECT MaTepHaj, FPaMOTHO U
IO CYILECTBY M3J1araeT ero, He A0MycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC

OneHka «y0BIETBOPUTENBHO» BBICTABIISIETCS
CTYJEHTY, €CJIM OH UMEET 3HAHUS TOJIbKO
OCHOBHOTI'O MaTepHalla, HO HE YCBOWJI €r0
JleTael, TOMyCKaeT HETOYHOCTH,
HEI0CTaTOYHO MPaBUIIbHbIE (HOPMYITUPOBKH,
HapyILIECHUs JIOTHYECKOU
MIOCJIEI0BATEIBHOCTU B U3JI0KEHUU
MIPOrpaMMHOI0 MaTepuaia

0-59

2.
«HEYO0BIIeMEOPUMENLHO Y/
«He 3aUmeHO»

OreHKa «HEYIOBICTBOPUTEILHOY
BBICTABJIICTCS CTYJCHTY, KOTOPBIMA HE 3HACT
3HAYUTENIBHON YaCcTH MPOTrPaMMHOTO
Marepuaia, TOmyCKaeT CyleCTBeHHBIC
omnOku. Kak mpaBuio, orieHka
«HEYJIOBJICTBOPUTEILHO)» CTABUTCS
CTYJI€HTaM, KOTOPBIE HE MOTYT MPOJOIKHUTh
o0ydeHue 6€3 TOTOTHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOIIECH IUCLUILIMHE




9. IEPEYEHb OQHOBHOFI W JOMOJHUTEJbHOM YYEBHOM JINTEPATYPHI,
HEOBXOJINMOMU 1JIs1 OCBOEHU A JUCHUIIVIMHBI

@) OCHOBHAA yueOHaa numepamypa:

1.
2.

3.

Bacunwes B.I1. Ananutudeckas xumusi: yue0. uist ctya. By3oB. M.: JIpoda, 2009. 384 c.

MockBun JI.H. PoaunkoB O.B. Metoapl pa3aeneHuss 1 KOHUEHTPUPOBAHUS B AHAJIUTHYECKOU
xumuu. onronpynusiit: Uuremnexr, 2011. 352 c.

XanaputonoB 10.f. Ananutuyeckas xumud. AHaiuTtuka 2. KonnuecTBeHHbIM aHanu3. Ousuko-
XUMHUYECKHE (MHCTPYMEHTAIbHBIC) METOJbI aHanu3a. YUYeOHUK. 6-¢ M3/IaHue HCIPABICHHOE U
nononHennoe. M.: M3a. I'pynna «'90TAP-Menua» 2014. 656 c.

[TonsixoBa JLIIL., I'mymkoB FO.M. Meronbl pasneneHus U KoHUEHTpupoBaHus. JlabopaTopHbIii
npaktukym. O6HUHCK, 2009.

[Tonsikoa JLIL, I'mymkoB IO.M.. MeToasl KOJIMYECTBEHHOIO XUMHYECKOIO aHaJM3a.
Jlaboparopuslii npaktukymM. OOHuHCK, 2010.

Ponuna M.M., Xaycros A.Il. HopMupoBaHue 1 CHU>KEHME 3arpsI3HEHUN OKpY Karouiei cpeasl. M.
IOpaiit, 2015. 431 c.

OU3NKO-XUMHUYECKUE METONbI aHalu3a (HMCCICNIOBaHUs): ydeOHO-METOAWYECKOoe Tocodue /
cocrasurean E.B. Koporkas [u mp.]. KemepoBo: KemI'V, 2019. 168 c. Tekcr: smekTpoHHBI //
Jlanb: snekTpoHHO-OMOMMoTeynas cucrema. URL: https://e.lanbook.com/book/134329 (mara
oOpamenus: 04.08.2021). Pexxum goctyma: uist aBTOpU3. MOJIb30BATENECH.

0) OononHumenvHan yueonan a1umepamypa:

1.

ook w

I~

12.
13.

14.
15.

10.

3omotoB lO.A., lopoxos E.H., ®aneea B.M. OCHOBBI aHaTUTHYECKON XUMHUU. YUEOHUK IS
By30B. Knura 1.u 2. [loxg pen. FO.A. 3onoroBa. M.: Beiciias mkona, 2004.

OcHoBbl aHanmutuueckor xumuu. [Ipaktuueckoe pykoBojactBo. Ilox pen. FO.A. 3onorosa: M.:
Bricmas mixoira, 2001.

Hopoxosa E.H., ITpoxoposa I'.B. 3agaun u Bonpocs! 1o ananuTu4eckoit xumun. M.: Mup, 2001.
AnexceeB B.H. Kypc kaueCTBEeHHOr0 XMMHUYECKOT0 IIOJTyMUKpoaHanu3a. M.: Xumus, 1973.
Anexcees B.H. KonmuectBennsiii ananus. M.: Xumus,1972.

Kpemkos A.Il. OcHoBbl aHannTHdeckod xumuu. Teopernueckue ocHoBbl. T. 1. KauecTBeHHBIN
ananus. T. 2. KomuuectBennnlil ananu3 M.: Xumus, 1976.

IOpseB 10.K. IIpakTuyeckue paboTel Mo opranndeckoit xumun. Bein. 1,2. M: MI'Y, 1964.
Hépddens K. Cratuctuka B ananutuueckoi xumuu. [lox pen. FO.I1.Annepa, M.: Mup, 1994.
IOunr JI. UHCTpyMeHTanbHBIE METOIBI XUMUYECKOT0 aHan3a. M.: Mup, 1989.

. COoopHHK BOIPOCOB U 3aaau mo aHanutuueckon xumuu. [log pen. B.I1. Bacunsea. M.: Briciras

mkomna, 1976.

. ®egoposa A.U., Huxonbckast A.H. [IpakTrKym 1m0 9KOJIOTHU M OXpaHE OKpYKaromie cpeapl. M.:

['ymanuTapHsIil n3narensckuil neHtp Binanoc, 2001.

Hutouu U.K. Kypc ananutuueckoit xumuu. 6 uzan. M.: Beiciias mikona,1994.

MaprteinoBa O.U., Kusunosa JI.M., Poraukun b.C., Cy66otuna H.I1. Xumuueckuii KOHTPOIIb Ha
TETJIOBBIX M aTOMHBIX AJIEKTPOCTaHIMIX. Y4eOHuk mist By30B. [lox pen. O. Y. MapteiHoBO#. M.:
Oneprus, 1980. 320 c.

Jleiikun FO.A. OcHOBBI 3K00rH4YecKoro HopMuposanusa. Mocksa: ®opym, 2014. -368 c.
[lIxonpankoB E.B., Muxaiinosa H.B. Xumudeckue MeToapl KOJTUYECTBEHHOTO aHAM3a: yaeOHOe
nocob6ue. Cankr-IlerepOypr: CIIGIJITY, 2013. 128 c. Tekct: anekTpoHHBIH // JlaHb: 3IEKTPOHHO-
oubnmmoreunas cucrema. URL: https://e.lanbook.com/book/45590 (mara obpamienus: 04.08.2021).
Pexxum mocTyma: A aBTOpHU3. MOJIb30BaTENCH.

MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON

CETHU «<MHTEPHET» (1AJIEE - CETb «MHTEPHET»), HEOBXO/JNUMbIX J1JIS1
OCBOEHMUSA JUCIIUITJIMHBI


http://opac.mpei.ru/notices/index/IdNotice:170571/index.php?url=/auteurs/view/47351/source:default

B xome ocBoeHHS IUCHMIUIMHBI CTYJCHTAM PEKOMEHIyeTcs oOpamarsCsi 3a JOMOIHHUTEIBHOM
uHpopManrei K “HGOPMAIIMOHHBIM pecypcaM CBOOOTHOTO JOCTYIIA, B TOM YHUCIIE:

1. O6wmwme cucremsr: www.yandex.ru, www.google.ru u mp.

2. CrenuanbHble TOMCKOBBIE CHCTEMBI: WWW.chem.msu.su
WHTepHeT- caiTsl:

3. http://www.spectronika.ru
4. Poccuiickuii XMUMHKO-aHanUTHYeckuii mopran http://www.anchem.ru
5. YueOHMKH 110 aHATMTHYECKOM xuMuu- http://mexalib.com/tag

11. METOJAWYECKHUE YKA3AHUSA JUIS OB YUYAIOIAXCS IO OCBOEHUIO
TACIHATITAHBI

Bo Bpewmst siekunu cTyIeHTaM peKoMeHAyeTcss (PUKCHPOBATh TEOPETHUECKHIE TTOJI0KEHUS U BBIKIIAJIKH,
U U YCHELIHOIO YCBOEHUS TEMBI IIOATOTOBUTH OTBETHI Ha BOIPOCHI IO COOTBETCTBYIOILIEMY
TEOPETUUYECKOMY MaTepuaily, 1 Mpu HEOOXOIMMOCTH 3allpOCUTh KOHCYJIbTALUIO Y JiekTopa. KoHcnekT
JEKUUH JOJDKEH COCTaBIATHCA: KpaTKO, CXEMaTH4HO, IocienoBareiabHo. IIpu 3ToM  1OJKHBI
(UKCUPOBATHCS OCHOBHBIC MOJIOKEHHS, BBIBOJBI, (DOPMYIHPOBKH, 00OOIIEHNS; TOMEYATHCSI BAaXKHbIC
MBICJIH, BBIICIATHCS KIIOUEBbIE CII0BA, TEPMUHBI.

Ha cemmnapax ocymiecTBisieTcss 3aKperjieHHE INPOWJCHHOTO Marepuaia, B (opme OTBETOB Ha
BONPOCHI CTYJEHTaMH IO MpoiiaeHHoi Teme. [IpemnogaBaTtens pa3bsIcHIET HE YCBOCHHbBIE JIEMEHTHI
TeMbl. [l0 OTACNBHBIM pa3zzeliaM MPOTrpaMMbl PEIIAOTCS TUIIOBBIC 3a/Ja4yd, Pa30oMparoTcs oO0IIue
BONPOCHI BBIMOJHEHMs JTOMAIIHUX 33JaHUN, PacCMaTPHUBAIOTCS MPUMEPHl PACYETOB HEOOXOIUMBIX
BenuuuH. [lo mpobGimemHbIM  Bompocam  odopmiieHHS  JTa0OpaTOPHBIX  pabOT  MPOBOAMUTCS
cobecenoBanue. Jlyis 3TOro MpenBapUTENbHO CTYIACHTaM COOOIIAeTCsl MEepeyeHb OMOJHUTEIHHON
JUTEpaTypbl, HEOOXOAMMOHN Ul pacUIMpEHUs Kpyrozopa Mo JaHHOMY Borpocy. OO0cyxnaroTcs
pe3yNbTaThl BBINOJHEHUS MEPONPUATUN TEKYIIero KOHTpousid. Pa3Ouparorcs nomylieHHblEe OMIHUOKU
JUISL TIOCTIEYIOIIETO CaMOCTOSATEIBLHOTO HCIpaBieHuss ux. [Ipu moAroroBke K MPOMEKYTOUHOMY
KOHTPOTIO (9K3aMeHy) o0cyxaaercs oOBbeM | TMOJHOTa BBIIIOJHEHHOTO Y4eOHOro TIUIaHa TIO0
JTUCIIUTIIIMHE, BBISBIISIOTCS HETOYETHI JUIsl TOPaOOTKH U MOJYyYEeHUH JOIMYyCKa Ha 9K3aMEH.

HpI/I BBIIIOJIHEHUH JIOMAIIIHUX 3aJaHui CTYACHT HUCIOJb3YCT HpI/IO6peTeHHHe Ha CEMHHApPCKUX
3aHATUAX HABBIKM PaCdYCTOB, CAMOCTOATCIBHO H3Y4YaCT INPUMEPBI U3 JICKITHIA. CaMocrosTebpHas
pa60Ta IpHU BBIIIOJHCHUHN HWHAWUBUAYAJIBHBIX 3aJJaHui Tpe6yeT N3YUCHUA W HUCHOJIb30BAHUA
CIIPaBOYHBIX MaTCpUajioB. Yactb CIIpaBOYHOI'0 Marc€pHajia CTYACHT IOJYYacT OT MpCroaaBaTcid,
JaCTb HaXOAUT B IIpEylaraCMbiX HNCTOYHHUKAX. Kaxcnoe AOMAIlIHEE 3aJJaHUC COIPOBOKAACTCA
00BICHEHUEM H PEKOMCHAAIAMU K IPABUJIIBHOMY BBIIIOJTHCHHIO. HeBepHo BBITIOJTHCHHOC JOMAIIHEC
3aIaHUC UCIIPABIIACTCA KO BpECMCHHU, YKA3aHHOMY IIPCIIOAaBaTCIICM.

IIpn moaroToBKe K KOHTPOJIBHBIM MEPONPUATUAM KaXAbIA CTYIEHT JOJKEH MHIUBUAYAIBHO U3y4aTh
TEeMbl JUCHUUIUIMHBI, YHUTas KOHCHEKTHl JEKIMA M PEKOMEHIyeMYylo Y4YeOHYI0 M CIIPaBOYHYIO
JUTEPATypy, YCBaWBasl ONPEACICHUS, XUMUYECKUE PEAKIIMNA U CBOKWCTBA COEJUHEHUN M HUX CMeEceH, a
TaK)K€ MPUHLUIBI COOTBETCTBYIOIIUX PAaCYETOB M BBIKJIAJOK I OIPENEICHUS UX KAa4eCTBEHHBIX U
KOJIMYECTBEHHBIX  XapakTepucTuk. YToObl conepkarenbHas HHQOpMaUMs 10 JUCHUIUIMHE
3allOMMHAJach  HAAOJTrO,  IlenecooOpa3sHO  W3yyaTb €€  MO3TalmHo, B IpeajaraeMoi
IIOCJIEI0BATENBHOCTH, IIOCKOJIBKY NOCIEAYIOIUN MaTepUall CBA3aH C MPEIBIIYILHM.

[Tpu moAroTOBKE K 9K3aMEHY HEOOXOAMMO OPHEHTUPOBATHCS HA KOHCIIEKTHI JEKIUHA, pEKOMEHAYEMYIO
JUTEpaTypy, a TaKXKe MaTepuajgbl CEMHHAPCKUX 3aHSATHH U MpaBWIbHbIE pPE3yJabTaThl BCEX
KOHTPOJIbHBIX MEPOTPUATHH.

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT M, UCTTOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NIPOLECCA IO JUCIUIIVIMHE,
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http://www.anchem.ru/
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BKUIIOYAA IEPEYHEHD ITPOI'PAMMHOI'O OBECIIEYHEHUA U UTHOOPMALIMOHHbBIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonp3oBanne MHGOPMAITMOHHBIX TEXHOJIOTHH MPU OCYIIECTBICHUH 00pa30BaTEIbHOIO IIpolecca 1o
JUCITUIIIMHE OCYIIECTBIISIETCS B COOTBETCTBUU C YTBEpXKIACHHBIM [loyokeHHeM 00 DIeKTpOHHOU
nHpopmanmoHHo-00pa3oBaTenbHOM cpeae MATD HUAY MUODUN.

OnekTpoHHass cucremMa ynpaieHus oOydenuem (LMS) wucnomp3yercs ans  peanu3anuu
00pa30BaTeNbHBIX MPOrpaMM IPH OYHOM, JUCTAHIMOHHOM M CMELIEHHOM pEXUMe O0OydeHus.
Cucrema peanu3yer CIeIyIOIIHe OCHOBHBIE (DYHKITHH:

1) Co3sanue U yrpaBJieHHE KJlacCaMH,

2) Co3maHue Kypcos,

3) OpraHu3arys 3a1ucy yYaIuxcs Ha Kypc,

4) [penocraBienne JO0CTyNa K ydeOHBIM MaTepHaiaM ISl yJaruxcs,

5) [TyOnukanus 3a1aHuid J1J1sl yYCHUKOB,

6) OreHKa 3aIaHUi yJanmuxcs, MPOBEAEHHE TECTOB U OTCIICKUBAHHUE TIPOrpecca 00yueHus,
7) Opranu3anus B3auMOJICHCTBUS YIaCTHUKOB 00pa30BaTEIbHOIO MpoIiecca.

Cucrema UWHTErpupyercsi C JONOJHUTEIbHBIMU CEPBUCAMH, OOECIIEUMBAIOIIUMU BO3MOXKHOCTh
UCTIOJIB30BAaHUSl TaKUX (YHKUIMH Kak pabouyMii KajeHIapb, BUACO CBsI3b, MHOTOIOJIB30BATEIIHCKOE
pelakTHpOBaHUE AOKYMEHTOB, cO3/laHre (OpPM ONMPOCHUKOB, MHTEPAKTHBHASI JOCKA JAJISi PUCOBAHMSL.
ABTOpH3aIMs MOJIb30BATENEH B CUCTEME OCYILIECTBIISIETCS MOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBSI3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHONOUIL

— [IpoBepka JOMAIIHUX 33JaHUN U KOHCYJIbTHPOBAHHE MOCPEACTBOM 3JIEKTPOHHOM MOYTHI.
— MHTepakTUBHOE OOIICHUE C ITOMOIIBIO TPOTPaMMEI skype

— Hcnionb30BaHuE 31€KTPOHHBIX MPE3EHTALMN TPU MPOBEICHUN TPAKTUYECKUX 3aHITHI.

12.2. Ilepeuensv npozpammnozo obecneuenusn

— Penakrop nmpesenrtanuii Microsoft PowerPoint;
— bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIBIOTEPHAs CETh U IN100aNbHas ceTh MIHTEepHeT.

12.3. Ilepeuensv unghopmayuoHHbIX CHPABOYHBIX CUCHEM

JlocTyn K 3J€KTPOHHBIM OMOJIMOTEUHBIM pecypcaM U 3JeKTpOHHOM OubianoreuHoi cucreme (3BC)

OCYIIECTBJISIETCSI TOCPEACTBOM CIEIUATBHBIX pa3iesioB Ha oduiuaisHoMm caiite UATD HUAY

MU®U. ObecniedeH AOCTYN K 3JIEKTPOHHBIM Katanoram 6ubanoreku MATD HUAY MUOU, a takxe

ANEeKTpOHHBIM oOpa3oBarenbHbiM pecypcam (OMOC), chopMHUpOBaHHBIM Ha OCHOBAHHUU MPSIMBIX

JIOTOBOPOB € MPaBo0OaaTeNIIMU Y4eOHOH M y4yeOHO-METOIUYECKOM JUTepaTyphl, METOIUYECKUX

nocoouii:

1) Nudopmanuonnsie pecypcbl Cetnn KoncyneranTt Ilmroc, www.consultant.ru (unbopmarus
HOPMAaTUBHO-TIPAaBOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHI);

2) DNeKTpOHHO-OUOIMOTEeUHAS cucreMa HUAY MUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narenbctBa Jlanby, https://e.lanbook.com/;

4) OnekTpoHHO-O0nbmoreunas cucrema BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «nekTpoHHO-0uOMMoTeyHas cucrema elibrary» (9BC elibrary);

6) basosas Bepcust 9bC [PRbooks, www.iprbooks.ru;

7) basel qanHbIX «OnekTpoHHas 6ubanoTeka Texundeckoro BY3a» www.studentlibrary.ru;
8) DneKTpoHHO-OnOIroTeuHas cucreMa «AnOykc.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf
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10)  DnekrpoHHO-GuGIHOTEUHAs cuctema « OBC KOPAW Ty, http://urait.ru/.

13. OIMUCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IJIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOUHECCA ITIO JUCHUIIJIMHE

JIisi TeKIMOHHBIX M MPAKTHYECKHUX 3aHSATUN HEOOXOAMMa ayAUTOpPHUs, OCHAICHHAs HOYTOYKOM U
IIPOEKTOPOM.

Y4eOHble ayaUTOPUH IS MPOBEICHUS 3aHITHIA JIEKIMOHHOTO THWIIA, 3aHATUNA CEMHUHAPCKOTO THIIA,
KOHCYJIBTAIMH, TEKYIET0 KOHTPOJII M MPOMEXYTOYHOH aTTECTALMH C COBPEMEHHBIMH CPEICTBAMH
JeMOHCTpauy (MyJIbTUMEANHHOE OOOpYIOBAaHHUE), a TAaKKE MOMEIICHHS Ui CaMOCTOSTEIbHOU
paboThI CTYJIEHTOB.

14. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o06pazoeamenvHbIX MEXHON02UI, UCHOIL3YEMBIX HPU  OCYULECHIBTIEHUU
06pa306ameﬂbnozo npouecca no 0ucuunﬂuue
Buj 3ansaruii
HaumeHnoBanue
Ne (1exkums,
KoanuecTB AKTUBHBIX U
pa3ae HaumeHnoBaHnue pa3aeiia CEMHUHAPDbI,
0 aK. 4. HHTEPAKTUBHBIX (pop™M
Ja MNPAKTHYIECCKHUC <
MPOBCACHUSA 3AHATUHA
3aHATHSA)
1 Collecting and Preparing | Practical lesson 2 Problem solving
Samples
2 Extraction Method Practical lesson 2 Problem solving
2 Chromatography method | Practical lesson 2 Problem solving
Fundamentals of Practical lesson 2 Problem solving
3 electrochemical methods
of analysis

14.2. ®@opmur opeanuzayuu camocmoamenvHol padomol odyuarouwuxca (memol, blHOCUMbIE O
CamMocmosimesibHo2c0 U3yuenusy; 60npPoCcyl ona CAMOKOHmMpOJst; munoesvleé 3a0anua 011
camonpogepku)
JIns 3aKkperuieHnst y CTyIeHTOB OCHOBHBIX ITOJIOKEHUN TEOPETUYECKON M PAKTHYECKON YacTen
Kypca nNp€AyCMOTPCHO BBIIIOJIHCHUC TAKUX BUJI0OB CAMOCT 0SITeIbHOMU pa60TBI KaK:
— study of additional theoretical material on the discipline
— calculations and registration of the results of laboratory work,
— solving problems and preparing answers to questions,
— familiarization with reference literature on methods of analysis and chemical indicators of natural
environments;
— studying the rules of sampling and preparation of samples to solve the problems of summer field
practice,
— preparation for rating control

14.3. Kpamkuii mepmunoniocuueckuil cioeaps

A cation is an ion with positive charge, which means it has more protons (positively-charged particles)
than electrons (negatively-charged particles). Cations are formed when an atom loses one or more
electrons: the loss of the negatively-charged electron(s) results in an overall positive charge.

A heterogeneous system is denned as one consisting of two or more homogeneous bodies. The

homogeneous bodies of a heterogeneous system are referred to as phases.
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A separation is a method that converts a mixture or solution of chemical substances into two or more
distinct product mixtures. At least one of the results of the separation is a supplement in one or more of
the source mixture's constituents.

A suspension is defined as a heterogeneous mixture in which the solid particles are spread throughout
the liquid without dissolving in it. A suspension is defined as a homogenous mixture of particles with a
diameter greater than 1000 nm such that the particles are visible to naked eyes.

Absorbent - a material having capacity or tendency to absorb another substance.

Absorption describes the process of absorbing or soaking up something: Sponges are good at water
absorption; dark colors are better for heat absorption.

Adsorption, capability of all solid substances to attract to their surfaces molecules of gases or
solutions with which they are in contact. Solids that are used to adsorb gases or dissolved substances
are called adsorbents; the adsorbed molecules are usually referred to collectively as the adsorbate.

An adsorbent is a solid substance used to collect solute molecules from a liquid or gas. Adsorption is
often used to extract pollutants by causing them to be attached to adsorbents such as activated carbon
or silica gel. Adsorbents are porous solids which bind liquid or gaseous molecules to their surface.

An aliquot isa piece or a sub-sample of a larger whole, particularly one extracted for chemical
analysis or other treatment. Each smaller component of the sample is referred to as an aliquot, and it
has the same properties as the original sample. The only difference is in the quantity.

An anion is an ion with negative charge, meaning it has more electrons than protons. Anions are
formed when an atom gains one or more electrons: the gain of the negatively-charged electron(s)
results in an overall negative charge.

An ion is an atom or group of atoms that has an electric charge. lons with a positive charge are called
cations. lons with a negative charge are called anions. Many normal substances exist in the body as
ions. Common examples include sodium, potassium, calcium, chloride, and bicarbonate.

Chemical precipitation isthe process of conversion of a solution into solid by converting the
substance into insoluble form or by making the solution a super saturated one.

Chromatography is an analytical technique commonly used for separating a mixture of chemical
substances into its individual components, so that the individual components can be thoroughly
analyzed.

Coagulation is defined as the destabilization of the charge on colloids and suspended solids, including
bacteria and viruses, by use of a coagulant. Condensation iswhen a gas turns to a liquid.
Condensations have been defined to include those reactions in which two molecules are joined with
loss of water. Condensation is defined as the removal of heat from a system in such a manner that
vapour is converted into liquid. The dissociation constant is defined as the ratio of dissociated ions
(products) to the original acid or bases in the solution(reactants). For acids, the acid dissociation
constant () is defined as the ratio of concentration of dissociated ions to the concentration of original
acid.

Colloids are mixtures in which one or more substances are dispersed as relatively large solid particles
or liquid droplets throughout a solid, liquid, or gaseous medium. The particles of a colloid remain
dispersed and do not settle due to gravity, and they are often electrically charged.

Dispersion system is a system that contains at least two phases or two components (chemical
individual), whereby one discontinuous phase or component (dispersion part - dispersum) is more or
less dispersed in the second continuous phase or component (dispersion medium - dispersant).

Electrochemical analysis is a collection of techniques that use electrical stimulation to analyze the
chemical reactivity of a sample surface or a solution. Oxidation and reduction reaction rates are
controlled and measured by a potentiostat, connected to electrodes submerged in an electrolyte.

Homogeneous system. in chemistry, a system whose parts cannot be mechanically separated, and is

therefore uniform throughout and possesses in every part identically physical properties; e.g., a
13



solution of sodium chloride in water.

Homogenization is commonly defined as a chemical or physical treatment by which the composition
or structure of a substance (solid, liquid or gas) or mixture of substances is made uniform.

Lambert-Beer's law shows that when light passes through a solution of a certain thickness, the rate at
which incident light is absorbed depends not only on the intensity | of the light but also on the
concentration c of the solution.

Photometry is the measurement of light absorbed in the ultraviolet (UV) to visible (VIS) to infra-red
(IR) range. This measurement is used to determine the amount of an analyte in a solution or liquid.

Physico-chemical analysis is a set of methods of analysis in which the dependences of the properties
of an equilibrium system on state parameters are studied.

Solubility is the ability of a solid, liquid, or gaseous chemical substance (referred to as the solute) to
dissolve in solvent (usually a liquid) and form a solution. The solubility of a substance fundamentally
depends on the solvent used, as well as temperature and pressure.

Spectroscopy generally is defined as the area of science concerned with the absorption, emission, and
scattering of electromagnetic radiation by atoms and molecules, which may be in the gas, liquid, or
solid phase.

The anode is the electrode where electricity moves into. The cathode is the electrode where electricity
is given out or flows out. The anode is usually the positive side. A cathode is a negative side. It acts as
an electron donor.

The Cathode is the positive or oxidizing electrode that acquires electrons from the external circuit and
is reduced during the electrochemical reaction. The Electrolyte is the medium that provides the ion
transport mechanism between the cathode and anode of a cell.

15. OCOBEHHOCTHU PEAJIM3ALIIMU JUCHUTIJIMHBI J1SA THBAJINJIOB U JINIL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

B cootBercTBUM ¢ METOAMYECKMMH pekoMeHAauusMu MunoopHayku PO (ytB. 8 ampens 2014 r. Ne
AK-44/058H) B Kypce npemnoaraeTcs UCIoib30BaTh COLMAIbHO-aKTUBHbBIE U pe(IeKCUBHbBIE METOIbI
00y4eHUs, TEXHOJIOTHU COIMOKYIBTYpHOU peabunuTanuu odyyatomuxcsi ¢ OB3 ¢ menpio okazaHus
MOMOIIM B YCTAHOBJIEHUH MOJTHOLIEHHBIX MEXINYHOCTHBIX OTHOIIEHUH.

OOyyeHue MLl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBBSl OCYLIECTBIISIETCA C YYETOM
UH/IMBUYAJIbHBIX TCUXO(QHU3HMUECKUX OCOOCHHOCTEH, a JUIs MHBAJIHMIOB TAaK)KE€ B COOTBETCTBUU C
MHAMBUAYaJIbHOIN MporpaMMoi peabuiIuTaluy HHBAIN/IA.

J1s JIMIl ¢ HaApyLIeHHWeM CJIyXa BO3MOXKHO MpeaocTaBieHHEe HH(OpMAIMM BU3YalbHO (KpaTKUM
KOHCIICKT J'IeKIIHﬁ, OCHOBHAas1 W JAOIIOJHUTCIIbHAsA JH/ITepaTypa), Ha JICKOUOHHBIX W MNPAKTHYCCKHUX
3aHATUSAX  JIOMYCKAaeTCsl  NPUCYTCTBHE  ACCHCTEHTa, a  TaKke, CypAONEpeBOAYMKOB U
TU(hI0CYpIOTIEPEBOTUUKOB.

OI_ICHKE[ 3HAHUI CTYACHTOB Ha IMPAKTHUYCCKUX 3aHATUAX OCYHICCTBJIACTCA Ha OCHOBC IMHUCBMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, MIMCbMCHHO BBINTOJIHCHHBIX ITPAKTHYCCKUX Sa)IaHHﬁ.

Jlokian Tak ke MOKET OBITh MpEAOCTaBIeH B MUChMeHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHHIO OCTAIOTCS TEMH K€, a TPeOOBaHMs K KAdyeCTBY W3JIOKEHUS Marepuasa
(TOHSATHOCTh, Ka4ecTBO pEYH, B3aUMOJCHUCTBHE C ayAWTOpHEed © T. J) 3aMEHSI0TCA Ha
COOTBETCTBYIOIINE TPEOOBaHUS, MPEABIBISEMbIE K MUCHhbMEHHBIM paboTaM (KadyecTBO OGOPMIICHHS
TEKCTa U CIHCKA JIUTEPATYPbI, TPAMOTHOCTb, HATMYUE WILTIOCTPALMOHHBIX MAaTEPHAJIOB U T.1.)

C yd4eTroM COCTOSIHUS 3/I0POBBSI MPOCMOTP KMHOMHUIbMA C TOCIEAYIOIMIMM aHAIU30M MOXET OBITh
MPOBEJIEH JoMa (HarpuMep, Mpu HeOOXOIMMOCTH JTOMOTHUTENBHON 3BYKOYCHITUBAIOIIEH armaparypbl
(HaymHuKHM)). B Takom ciydae CTYIEHT MPEAOCTaBIISIET MUCHMEHHBIM aHalu3, COOTBETCTBYIOIIMIA
MPEIbSIBISIEMBIM TPEOOBAHUSIM.
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[TpomexxyTouHas aTTecTalys AJs JHIl C HApYIIEHUsIMHU CyXa MPOBOJUTCS B MUCbMEHHOU dopMme, npu
9TOM HCHOJB3YIOTCS OOIMe KpUTEpPHH OICHWBaHUS. [Ipu HEOOXOAMMOCTH, BpeMsl MOATOTOBKH Ha
3a4eTe MOKET OBITh YBEIUYEHO.

Jius M ¢ HapylleHHeM 3peHHUsl JONyCKaeTcs ayAuajibHOe TNPEeAOCTaBICHHE WH(POpMAUN
(HampuMep, ¢ UCIOJIB30BAHUEM IIPOrPaAMM-CHHTE3aTOPOB PEUH), a TAK )K€ UCIOJIb30BAHNE HA JIEKLUAX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB U T.h.). Jlomyckaercss mMpUCYTCTBHE Ha 3aHATHIX
aCCHUCTEHTA (MIOMOIIHUKA), OKa3bIBAIOILEr0 00YJaroIUMCs HEOOXOAUMYIO TEXHUYECKYIO IIOMOIIb.

Ornenka 3HaHUN CTYICHTOB HA CEMUHAPCKUX 3aHATUSAX OCYLIECTBISETCS B YCTHOM (opMe (KaK OTBETHI
Ha BOIPOCHI, TaK M IMpakTHYeckue 3ananus). IIpm HeoOXxomumocTH aHamu3a (UiIbMa MOMKET ObITh
3aMEHEH OIHMCAHHUEM CUTYallMM MEX3THHYECKOTO B3aMMOJIEHCTBHS (HA OCHOBE OIbITa PECIOH/EHTA,
XYH0KECTBEHHOU JIMUTEPATYPHI U T.J.), TO3BOJISAIOIIMM OIICHUTh CTETIEHb COPMHUPOBAHHOCTH HABBIKOB
BJIAJICHUSI METOJAMU aHajau3a U BBIABICHUS crelM(UKH (QYyHKIMOHMPOBAHUS U PA3BUTUS ICUXHKH,
MO3BOJISIOIIMMHU  YYUTHIBaTh BIHUSHHE JTHUYECKUX (akTopoB. Ilpum mpoBeaeHHMH NPOMEKYTOUHOMH
aTTeCTallud JAJIs JIMI C HapyILIEHUWEM 3peHHUs TEeCTHUPOBAHUE MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuE 110 BOIIPOCAM.

Jlnna ¢ HapyumieHUsIMH ONOPHO-ABUIaTEJBLHOI0 aNmapara He HYXAAITCS B 0coObIX ¢opmax
MpeA0CTaBleHUs yueOHbIX MaTepuasioB. OJHAKO, C YYETOM COCTOSIHMS 3/I0POBBSI HacTh 3aHSITHI
MOXKET OBITh peanu3oBaHa JUCTAHIMOHHO (mpu momouw cetu «UMurepuer»). Tak, mnpu
HEBO3MOKHOCTH TIOCEIIEHUS JICKIIMOHHOTO 3aHATHS CTYACHT MOJKET BOCIOJB30BaThCA KPATKUM
KOHCIIEKTOM JICKIIHH.

HpI/I HCBO3MOXHOCTH IIOCCHICHUA TIIPAKTUYCCKOr0 3aHATUA CTYACHT JOJDKCH IIPEAOCTAaBUTH
MHMCHMEHHBIN KOHCIEKT OTBETOB Ha BOIIPOCKHI, TIMCbMCHHO BBITIOJTHCHHOC IMPAKTHUYCCKOC 3aIaHUC.

Jloknan Tak e MOXKeT OBITh IpefocTaBlieH B NMUCbMEHHOW (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KAaueCTBY M3JIOKEHUsS MaTepuaia
(MOHATHOCTh, KayecTBO pEYH, B3aMMOJEWUCTBUE C ayOUTOPHUE M T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOIIME TPeOOBaHUs, MPEAbABIsIEMble K NMHUCbMEHHBIM paboTaMm (KauecTBO 0(pOpMIICHUS
TEKCTa U CIHCKA JIMTEPATYPhl, FPaMOTHOCTh, HATMYHUE WIUTIOCTPAIIMOHHBIX MAaTEpUAJIOB U T.1I.).

[TpomesxyTouHas aTTecTanys Ui JIUI ¢ HapYIIEHUSIMH OIOPHO-IBUTaTeIbHOIO anmnapaTa MpoBOANUTCS
Ha OOIMX OCHOBaHMUAX, NpPU HEOOXOJUMOCTH MPOLEAypa 3adeTa MOXKET OBITh pealn30BaHa
JUCTAaHIIMOHHO (HarpuMep, Ipy IOMOIIM Nporpammsl Skype).

Jnst 5TOr0 Mo AOrOBOPEHHOCTH C MPENOAABATENIEM CTYAEHT B OMPENICIICHHOE BPEMSI BBIXOJIUT Ha CBS3b
JUISL TIPOBENIEHUsI TPOIEAYphl 3adyeTa. B Takom ciydae 3a4eT cAaeTrcs B BHIE coOeceloBaHUS IO
BompocaM (cM. (hOpMBI MPOBEEHUS MPOMEKYTOUHOM aTTECTALUU VIS JIUIl C HAPYIICHUSIMHU 3PEHUS).
Bonpoc u npaktuyeckoe 3a1aHue BEIOUPAIOTCS CaMUM IpernoaBaTesieM.

[Tpumeuanue: DOHABI OLICHOYHBIX CPENICTB, BKJIIOYAIOIIME THUIOBBIE 33JaHUS W METOJbI OLICHKH,
KPUTEPUM OLICHUBAHMS, IIO3BOJISAIOIIME OLEHUTh pE3yJbTaTbl OCBOCHMUS JAHHOM JIHCLMIUIMHBI
obyuaronumucs ¢ OB3 moryTt Bxoauts B coctaB PII]] Ha mpaBax OTAECIBHOTO TOKYMEHTA.
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