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1. IEJIM Y1 3AJIAYM TUCTUTLINHEI

esin 0cBOCHUSA TUCHUIIHHBI (MOYJIA):

IToaroroBka crieMaINCTOB, BIAJACIOLIMX TEOPETUYECKUMU OCHOBAMU U IIPAKTUYECKUMHU
nprueMamMu (POTOMETPHUH IITAMEHU

3agaum:

[ToAroToBUTH CTYIEHTOB, YMEIOIIUX PEATM30BaTh BO3MOKHOCTH, 3aJI0’KEHHBIC B
anmaparypy JUisl POBEICHUS aHaIu3a 1Mo (OTOMETPUH TUTAMEHHU, YMEIOIUX PEaIn30BaTh yKe
pa3pabOTaHHBIC METOJIMKH ATOTO BUJA aHAJIN3a

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Huxn (paznen) OIl: B1.B
TpeOoBaHusi K peIBapPUTEIbHOI MOATOTOBKE 00yYaK0IErocs:

dusnyeckas XUMHS
duzuka
Heoprannueckas xumus
AHannTryeckass XUMHS

JMcuMmImHbl (MOIYJIM) U PAKTHKH, JIS KOTOPBIX OCBOEHHE TAHHOH THCIMIIINHBI
(MoayJis1) He00X0AMMO KaK NpeAuecTBYIIee:

[IpennumuioMHas npakTuka
3. OFBEM JJUCHUIIVIMHBI

O01mas TpyI0eMKOCTh 4 3ET
Yacos 110 yueOHOMY ILIaHYy 144
B TOM YHCJIe:

AyJAUTOPHBIC 3aHITHUS 55
CaMOCTOSITEeJIbHAsI paboTa 22
4acOB Ha KOHTPOJIIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIBHOM ITPOT'PAMMBI

[1K-1.1: [Tnanupyet oTenbHBIE CTaIUN UCCIEAOBAHUS MIPH Hamu4uu oduiero ruiana HHAP

[TK-1.2: Beibupaet TeXHUYECKHE CPEICTBA U METO/IbI HCTIBITAHUMN (M3 HA0Opa UMEIOTIINXCS)
JUIS pelIeHns nocTaBiaeHHbIX 3anad HAP

I1K-1.3: 'oTOBUAT OOBLEKTHI UCCIIENOBAHUS

[TK-2.1: [IpoBoAMT MEepBUYHBIN MOMCK WH(OPMALIMHU IO 33JaHHON TeMaTHKe (B T.4., C
MCIIOJIb30BaHNEM NAaTEHTHBIX 0a3 JaHHBIX)

[1K-2.2: Ananusupyet u 0000-11aeT pe3yabTaThl IATEHTHOTO MTOKCKA 110 TEMATHUKE NPOEKTa
B BbIOpaHHOW 0071aCTH XUMHUH (XMMHUYECKON TE€XHO-JIOTHH)

5. BUJAbI KOHTPOJIA

Bunbl KOHTpOJIsL B ceMecTpax:

SK3aMEHBI | 8

6. SI3bIK ITPEINIOJABAHUSA

SI3BIK ITpenogaBaHus: pyCCKUi.



7. CTPYKTYPA U COJAEP)KAHUE JUCHUILIMHBI (MOLY.JIS)

Kon HaunmeHoBaHMe pa3ieiioB U Bun Cemectp | Hacos | Ucrtou- | IIpumeuan-
3aHAT. TeM 3anaTus | / Kype HUKH ue
Pasnen 1. Beenenue
1.1 |Bseneunue Jlex 8 2
21
Pasnen 2. [Tnamenno-
SMUCCHOHHBIN aHaIN3
2.1 |IInaMeHHO-IMHCCHUOHHBIN Jlex 8 10 JI1.1
aHaIN3 JI1.2J12.1
21
2.2 |IlnaMeHHO-IMHCCHUOHHBIN J1ab 8 18 JI1.2
aHaIN3 o1
2.3 |IlmaMeHHO-PMHUCCHOHHBIN Cp 8 11 JI1.1
aHajm3 JI1.2J12.1
21
Paznen 3. [limamenno-
a0bCcopOMOHHBIN aHATTN3
3.1 |IInamenHo-abCcoOpOIMOHHBII Jlex 8 10 | JI1.1J12.1
aHaJIu3 o1
3.2 |IlmameHHO-a0COPOIIMOHHBIH JIa0 8 15 JI1.2
aHaIN3 o1
3.3 |I[InameHHO-aOCOPOIIMOHHBIH Cp 8 11 J1.1
aHaIu3 JI1.2J12.1
21
Paznen 4. Kontpons
4.1 |KoHuTposb OKk3ameH 8 27
21
Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
1.BBenenue:

Nupopmanvonnsie (1MPpoBbIE€) TEXHOIOTUN

AKTHUBHOE CITyIIIaHUE

2. IlnaMeHHO-?MUCCUOHHBIN aHAN3:

JluckyccroHHbIe TeXHONOTUH ((hOopyM, CUMIIO3UYM, Ae0aThl, aKBApUyMHAsI TUCKYCCHSI,

naHeJIbHas JUCKYCCUS, KPYTJIbIH CTOM, (DacuIMTHpOBaHHAS U T.J.)

Nupopmanvonnsie (1MPpoBbIE€) TEXHOIOTUN

TexHoOrNK pa3BUTUSA KPUTUUECKOTO MBIIUICHUS

AKTHBHOE CIlyllIaHHE

3. [TmameHHO-a0COPOIIMOHHBIN aHAJH3:

JluckyccroHHbIE TEXHOIOTUH ((hOpyM, CUMIIO3UYM, Ae0aThl, aKBApUyMHAsl TUCKYCCHSI,

naHeJbHas JUCKYCCUS, KPYTJIbIN CTON, (pacuIMTHpOBaHHAS U T.J.)

Nudopmannonusie (udpoBbIe) TEXHOIOTUN
TexHonOTUM Pa3BUTUS KPUTHUUECKOTO MBIIIICHUS
AKTHUBHOE CITyIIIaHUE

Cnncok 00pa3oBaTe/ibHbIX TeXHOJIOT Uil

JlckyccroHHbIE TEXHOIOTUH (hOpyM, CUMIIO3UYM, Ae0aThl, aKBApUyMHAsl TUCKYCCHSI,
MaHeJbHAs JUCKYCCUSI, KPYTJIbIN CTOJ, (pacuaInTHpoBaHHAs U T.J.)




2 |HWudopmarnmonnsie (Iu(poBbIe) TEXHOIOTHH

3 | TexHomoruu pa3BUTHS KPUTHUYECKOT'O MBIIIICHUS

4 | AKTUBHOE CilylIaHue

8. OHEHOYHBIE MATEPHAJIBI IJIS1 IIPOBEEHUA TEKYIIEA A
INPOMEXYTOYHOU ATTECTALIUA

8.1. OneHoYHbIE MaTEePHAJIbI JJIM IPOBEIeHUs TEKYIeH aTTeCTAIMU

OHCHO‘IHBIG MaTcepuraibl JJIs MPOBCACHUA TCKYL[IGP'I arrecTalu NpruBCACHLI B IIPUJIOKCHHUN

8.2. OneHoOYHbIE MATEPHAJIbI /ISl IPOBEIeHHUS IPOMEKYTOYHOM aTTeCTALMHU

OreHOUHBIE MaTEePHAIIBI AJISl IPOBEICHHS TPOMEKYTOYHOM aTTeCTAI[MK IPUBEICHBI B
MIPUJIOKEHUU 2.
8.3. TpeOGoBaHus K pelITHHI-KOHTPOJIIO

TpebGoBaHUs K PEUTHHT-KOHTPOJTIO

JIaboparopHas padota Nel

BrinonHenue npakTuyeckon (3KCepuMeHTaIbHON) 3a1auu — 3 Oasuia
OOBsicHEHHE TEOPETHUECKUX OCHOB TaHHOH paboTsl — | Gata

CobecenioBaHue 110 OJTHOMY U3 33JJaHUH I CAMOCTOSITENIbHON paboThI -1 6asmt
Pemienue 3a1aun Ha TeMy JaHHOM JabopaTopHOil paboThl — 1 6asut
JlaboparopHas pabota Ne2

BrinonHenue npakTuyeckon (3KCepuMeHTaIbHON) 3a1auu — 3 Oasuia
OOBsicHEHHE TEOPETUUECKUX OCHOB JIaHHOM paboThl — 1 Gata

CobecenioBaHue 110 OJTHOMY U3 33JJaHUM 11l CAMOCTOSITENIbHON paboThl -1 6ast
Pemienue 3a1aun Ha TeMy JaHHOM JabopaTopHOil paboThl — 1 6asut
JlaboparopHast pabora Ne3

BrinonHenue npakTuyeckon (3KCepuMeHTaIbHOMN) 3a1auu — 3 Oasuia
OOBsicHEHHE TEOPETUUECKUX OCHOB JIaHHOM paboTh! — 1 Gata

CobecenoBaHue IO OJJTHOMY U3 33JJaHUM Il CAMOCTOSTENIbHONU paboThl -1 6asmt
Pemrenue 3amaun Ha TeMy TaHHOM 1abopaTopHO# paboThl — 1 Gast
JlabopaTtopHas pabota Ned

BeinonHenue npakTuyeckoi (3KCrepuMeHTaIbHOMN) 3a1aun — 3 Gaia
OOBsicHEHHE TEOPETUUECKUX OCHOB JIaHHOHM paboTh! — 1 Ganta

CobecenoBaHue IO OJTHOMY U3 33JJaHHUM JUI CAMOCTOSTENIbHON paboThl -1 6asmt
Pemrenue 3amaun Ha TeMy TaHHOM 1abopaTopHO# paboThl — 1 Gast
JlabopaTtopHas padota No5

BeinonHenue npakTuyeckoi (3KCrepuMeHTaIbHOMN) 3a1aun — 3 Gaia
OOBsicHEHHE TEOPETUUECKUX OCHOB JIaHHOHM paboTh! — 1 Gata

CobecenoBanue Mo OAHOMY U3 3aJaHUM JJII CAMOCTOSITEILHOU padoThI -1 Gamn
Pemrenue 3amaun Ha TeMy TaHHOM 1abopaTopHO# paboThl — 1 Gast

IIepBast KOHTPOIIBHAS TOUKA ... .euuvntenttntenteententeate et ene et eeenaeeneenneaneenns 30 GayoB
2 MOYJIb

JIaGoparopHas pabota Ne6

BrimonHeHne npakTHyecKon (9KCIepruMeHTATbHON) 3a1aun — 3 Oaya
OOBsicHEHNE TEOPETUUECKUX OCHOB JAaHHOW paboThl — 1 Gamia

CobecennoBaHue 10 OJJTHOMY U3 3aJJaHU Il CAMOCTOSITENIbHON paboThI -1 6asmt
JIaGoparophas pabota Ne7

BrinonHenue npakTuyeckoi (3KCrepuMeHTaIbHON) 3a1auu — 3 Oasia
OOBsicHEHNE TEOPETUUECKUX OCHOB TAaHHOW paboThl — 1 Gamta

CobecentoBaHue 0 OJJHOMY U3 3aJJaHU Il CAMOCTOSITENIbHON paboThI -1 6asmt
JIaGoparopHas paboTta Ne8

BrinonHenue npakTuyeckon (IKCrepuMeHTaIbHON) 3a1aun — 4 Gaia




OOBsicHEHNE TEOPETUUECKUX OCHOB TaHHOW paboThl — 3 Gasia

CobecennoBaHue 10 OJTHOMY U3 3aJaHH Il CAMOCTOSITENIbHON paboThI -1 6amt

Pemienue 3aaun Ha TeMy AaHHOM JabopaTopHOi paboThl — 1 Gan

[IpemuanbHbIi GaIbl 32 KAUECTBO U TBOPUYECKUN MOJIXO/] MPU BBIMOJIHEHUN JTa00PaTOPHOI
pabotsl — 1 Gamn

JlaboparopHas pabota Ne9

BrimonHenue npakTuyeckon (IKCrepuMeHTaIbHON) 3a1aun — 4 Gana

OOBsicHEeHHE TEOPETHUECKUX OCHOB JIaHHON paboThI — 2 Oaia

CobecenoBanue 1o OJHOMY U3 3aJaHHM JJIsI CAMOCTOSATEIHHON paboThI -2 6ast

Pemenue 3amaun Ha TeMy TaHHOU j1abopaTopHO# paboThl — 1 Gamn

[TpemuanbHBIN OaJITBI 32 KAUECTBO U TBOPUYECKUN TIOJIXO]] MPU BBIMIOJTHEHUH JTA00PaTOPHOM
paboTsl — 1 Gamn

BTOPAsi KOHTPOTBHAS TOUKA ..veeeeuivieeeeiireeeeeirreeeesiureeesnsseeesessneessssssseessssssseesssssseeens 30
OasioB

DK3aMeH — UTOTOBOE TECTHPOBAHUE 10 TEME .......... 40 OaymoB

Hroro 3a cemectp 100 6amnoB

9. VYYEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE
TV CHUILIMHBI (MOLYJIS)

9.1. Pekomenayemasi quTeparypa

9.1.1. OcHoBHAas JTUTEpPATYypa

HIudp Jlureparypa

JI1.1 |Psabyxun FO. 1., DnexrpoHHas abcopOIMOHHAS CIIEKTPOCKOIHS B OPraHUYECKON XUMHH,
Cankr-IlerepOypr: Jlans, 2024, ISBN: 978-5-507-47519-3,
URL.: https://e.lanbook.com/book/385088

JI1.2 | 3BekoB A. A., HeBoctpyes B. A., Kanenckuii A. B., CiekTpajibHble METO/IbI
uccienoBanus B xumuu, Kemeposo: KemI'Y, 2015, ISBN: 978-5-8353-1823-0,
URL.: http://e.lanbook.com/books/element.php?pll_id=69980

9.1.2. lonoJiHUTE/ILHAS JIUTEPATYypa

MIugp Jlutreparypa

JI2.1 LIepI(EICOBa E. B., TGOpeTI/I‘-IeCKI/Ie U OKCIICPUMCHTAJIbHBIC METOAbI UCCIICIOBAHUA B XUMUH,
Kemeporo: Ky3'TY umenu T.®. 'opbauesa, 2017, ISBN: 978-5-906969-33-0,
URL.: https://e.lanbook.com/book/115183

9.2. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH "UHTepHeT"

31 |[eLIBRARY.RU : nayunas snekTpoHHas 6ubnuoreka : cait. - Mocksa, 2000. - URL:
https://elibrary.ru (zata oopamenus: 09.07.2019). - Pesxxum goctyna: Ajst 3aperucTpup.
noJjib30Baresiei. - Tekct: anekrponnsiid: http://elibrary.ru/

9.3.1 IlepeyeHb NPOrpaMMHOI0 oOecreYeHus

Kaspersky Endpoint Security 10 qyis Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

O|lO | B~|lWIN| -

Foxit Reader




9.3.2 CoBpemeHHbIe IpodeccnoHATbHBIE 0a3bl JAHHBIX 1 HH(POPMaLIMOHHBbIE CIIPABOYHbIE
CHCTeMBbI

DBC «ZNANIUM.COM»

9BbC «IOPAUT»

OBbC «YHuBepcuterckas OMOIHOTEKA OHIIANHY

SBC IPRbooks

9BC «Jlaapy»

9bC BOOK.1u

OBbC TBI'Y

Hayunas snekrponnas 6uommoreka eLIBRARY.RU (moanucka Ha >KypHAIIbI)

O©| O] N| ©o O &~ W D]

Penozurapuit TBI'Y

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Ayaur-s Oo6opynoBanue

3-406 KOMIUIEKT yueOHOM MeOenu, Bechl, 1a00paTopHble HOHOMEPHI, TOpTaTUBHBIE PH-
METPBI, MOTCHIINOCTAT-TATBBAHOCTAT, CKAHEP, MKA(BI, KOMIIBIOTEPHI, TUPSI

11. METOJIJMYECKHUE MATEPHAJIBI JJIS1 OBYUYAIOIMXCS O OCBOEHUIO
JUCHUTIIMHBI

MeTtoanueckue YKa3aHHusA NPpUBCACHBI B IIPUJIOKCHU U 1.

INPUJIOKEHHUE 1

8. METOAUYECKHE YKA3ZAHUS JUISI OBYYAIOLMXCS 10 OCBOEHMIO TUCHUITJIMHBI
(MOJLYJIS)

Hepeqenb yqe6H0-MeTozmqec1c0ro o0ecrieyeHusl [IJIA CaAMOCTOSITEJIbHOM paﬁOTbl 06yqammnxcn mo
JUCHMILIMHE

1. CopepkaHue TUCHUTUIAHBL.
2. Meroamueckue MaTepHabl A1 paObOTHI Ha Ta00OPaTOPHBIX 3aHATHAX.
3. Meroardeckue MaTepraibl A7l HOATOTOBKU K 3K3aMCEHY.

1. Copep:xanue AMCUUIIMHBI

Knaccudukarss MeTonoB aHanmu3a mo ¢oroMerpud mwamenn. OOmactu npumenenus. OOmas cxema
anmapaTypHOH peann3aniy 3THX METOI0B aHAJIN3A.
OCHOBHBIE TOHATHS B IUIAMEHHO-3MHCCHOHHOHM (oTomerpuu. OOImas cxemMa OCHOBHBIX IpolleccoB. PacmbuieHue
aHaIM3UpyeMoro pacTBopa. OCHOBHBIE BUBI PACTIBUINTENEH, MPUHITUIIBI UX paboThl, KOHCTPYKTUBHBIE OCOOEHHOCTH,
TpeOoBaHus, IPEAbIBIIIEMbIE K HAM.
[Tnamena, ucrosb3yeMble B IIAMEHHO-IMHCCHOHHOW ()OTOMETpHH. YCIIOBHS 00pa3oBaHHS U CTPYKTypa IUIaMEH.
OcHOBHBIE NapaMeTpbl IUNIAMEH U UX BIMSHUE HA PE3yNIbTaThl aHanu3a. ['Openky, HCIoJb3yeMble B IUIAMEHHO-
SMHUCCHOHHOM aHaJIu3€, UX yCTPONUCTBO, OCHOBHBIE XapaKTEPUCTHKH.
®u3NKO-XMMHYECKHE MPOIECCH, MPOMCXOAAIINE B IUIAMEHH IPH IUIAMEHHO-?MUCCHOHHOM aHanm3e. O0mias cxema
nponeccoB. M3mydeHue cBeTa B IIaMEHH. ATOMHbBIE, MOJIEKYJIIPHBIE, CIUIOLIHBIE CIEKTPBl. 3aBUCHMOCTb MEXITY
MHTCHCUBHOCTBIO M3ITyYeHHS U KOHIICHTPAIHUEH 3JIeMEHTOB B PacTBOPE.
@DOoTOMETPHI U CIIEKTPOGOTOMETPHI [T IMUCCHOHHOTO MeTOAa. THITBI MpHOOPOB, MX XapaKTEPHUCTHKH M 00JacTh
MIPUMEHEHHS, IX OCHOBHBIE Y3IIBL.
Texnuka ¢poromerpupoBanus. Pabodas o0xacTs KoHIEHTpanwid. Vi3aMepeHne ¢ MOMOIIBIO: TPagyHPOBOYHOIN KPHUBOIA,
MeTOJ]a OTPAHWYHBAIOIIX PACTBOPOB, MeTo1a 100aBoK. Bribop mmamenn.
OcHoBHble TOHATH.OO0MIAasE cXxeMa OCHOBHBIX MpolieccoB. DU3HKO-XUMHUYECKHE TPOIECCh B aOCOPOIMOHHOM
Metoze. Ilornmomenue cBera B miaMeHu. HennaMeHHble METOABI ATOMH3ALIUN.
dotomerpsl st abcopOIoHHOr0 MeToAa. Tumbl MpuOopoB. VICTOYHMKN HM3Iy4EHHs: JIaMIIbl C ITOJIBIM KaToJoM,
JIAMITBI C TapaMu METaJuI0B. MOHOXPOMATOPEI, TPUEMHHKH, N3JTYUSHHUS], YCHINTEIH, PErHCTPUPYIOHINE TPUOOPHI.




Texnuka QoromerpupoBanusi. Bridbop mmamenu. M3mepeHue KOHIGHTpaIMu pacTBopa mpoObl. Mcmonmb3oBaHue
AJIEKTPOTEPMUIECCKON aTOMH3AITUH JIJIs1 a0COPOIMOHHOTO METOA.

2. MeTroan4ecKkue MaTepHaJIbl JJisl pa00ThI Ha JJa00PATOPHBIX 3aHATUSX
Ilepeyens JabopaToOpHBIX padoT

1.03HaKOMIICHHE C TIpaBHJIaMH PadOTHI Ha IJIaMeHHOM criekTpodoromerpe. [Tonck onTuMansHbIX TapaMeTpoOB
paboThI THIaMeHHOTO (oToMeTpa s anammsa Li, K, Na.

2.KagectBeHHBII aHanm3 pacTBopa Ha mpucytcTBue Li, K, Na.

3.Onpenenerne conepkanus Li (K, Na,) MeTomoM rpagyrnpoBOYHON KPHUBOH

4.0Ompenenenne cogepxanns Li (K, Na, Ca) metomom no6aBok

5. Onpenenenue conepxkanus Na u K B 00pasiie MUHEpaIbHO| BOJIBI

6. O1ieHKa KauecTBa KAJTMHHOTO YA0OpeHUst (110 COAep KaHHUIO KaJTusl)

7. O3HaKOMJIEHHE C IIPaBUJIaMH pabOTHI Ha aTOMHO-a0CcOpOIOHHOM criekTpodoTomeTpe. BbIOOp onTHManbHBIX
rapamMeTpoB ISl ONIPEIeIICHUs coJiep KaHus B pacTBope Ag.

8. Ompenenenne conepxanns cepedpa METOJOM aTOMHO-a0COPOIIMOHHON CIIEKTPOCKOIIHY B IIPOOE CILIaBa.

9. Onpenenenue conepxanus Fe, Ni B criase

3. Meroanyeckne MaTepUaJIbI 1151 IOATOTOBKH K IK3aMeHY.
IIporpaMmma HTOroBoOro 3K3aMeHa

1. Knaccudpukauuss MeTonoB aHamusza mo ¢oromerpun miameHn. O6nactu npuMeHenus. OOmas cxema
annapaTypHOH peaju3aliii 3TUX METOIOB aHaU3a.

2. OcHOBHbBIC TOHATHS B IUIAMCHHO-3MHCCHOHHOW (oTroMerpuu. OOmIas cxeMa OCHOBHBIX IIPOIIECCOB.
Pacnbutienue ananusupyemoro pactBopa. OCHOBHBIC BHIbI PACHbUIATENCH, MPUHIUIBI WX PabOTHI,
KOHCTPYKTHUBHBIC 0COOCHHOCTH, TPEOOBaHHS, IPEIBSABIACMBIC K HAM.

3. IlnameHa, ¥cnonb3yeMble B IIAMEHHO-IMUCCUOHHON (oToMeTpur. Y clloBUs 00pa3oBaHUs U CTPYKTypa
miaMed. OCHOBHBIC TTapaMeTphl IUTAMEH M WX BIMSHUC Ha pe3yJbTaThl aHanu3a. [ Openku, UCIoJb3y-
eMBI¢ B INIAMEHHO-9MHUCCHOHHOM aHAIIM3¢, UX YCTPOUCTBO, OCHOBHBIC XapaKTEPHCTHKH.

4. OuU3NKO-XMMHYECKHE TPOLECCH, NPOMCXOSIINE B IUIAMEHH HPH IUIAMEHHO-DMHUCCHOHHOM aHajH3e.
OO6mas cxema mnpoueccoB. M3mydeHue cBeTa B IUIAMEHH. ATOMHBIC, MOJICKYNSPHBIE, CIUIOLIHBIC
CIICKTPHI. 3aBUCUMOCTD MEKIAY MHTCHCUBHOCTBIO U3JTYUCHUSA U KOHHCHTpaHI/IefI DJICMCHTOB B pacTBOPE.

5.  ®otomeTpbl U CIeKTPO(GOTOMETPHI AJIsl SMUCCHOHHOTO MeToJia. THITbl MPUOOPOB, UX XapaKTEPUCTUKU
001acTh MIPUMECHCHUA, UX OCHOBHBIC Y3JIbI.

6. Texuuka QoromerpupoBanus. Pabouas oOmacTe KOHUEHTpauuil. l3MepeHne ¢ IMOMOIBIO:
rpagynpoBOYHON KPUBOI, METO/Ia OTPaHUYMBAIOIINX PACTBOPOB, METO/Ia 100aBOK. BriOop miamenu.

7. OcHoBHble moHATHA. OOmmAs cXeMa OCHOBHBIX HpoueccoB. DU3HKO-XMMHYECKHE IPOLECCH B
abcopOuronHoM Metoze. [loromieHne cBeta B IUTaMeHH. HemiaMeHHbIe METO bl aTOMU3alUH.

8. ®ortomerpsl 11 abcopOLHOHHOTr0 MeToa. Turel puOOPoB. VICTOYHHKN U3JIy4EHHS: JaMITbl C MOJIBIM
KaTOJOM, JIAMIIbl C TTapaMH MeTayioB. MOHOXPOMATOPEI, IPHEMHUKH, U3ITy4CHHsI, YCHIUTEIH, PErUCT-
pupyoLIne TPHOOPEL

9. Texnuka QoromerpupoBanus. Bpibop mmiameHu. I3MmepeHHe KOHLEHTpAalMHd pacTBOpa MPOOBI.
Vcrionb3oBaHKE IEKTPOTEPMHUUECKOIT aTOMH3aLUK [J1s1 a0COPOLIMOHHOTO METOI.

HPUJIOKEHHUE 2

5. ®OHJ ONEHOYHBIX CPEJICTB

5.1. OueHo4YHbIEe MaTepHAJIbI 1JIsl IPOBeAeHUs TeKylleil aTTecTalnuu

TunoBble KOHTPOJIbHBIE 32/IaHUSI IJIs1 IPOBEPKH YPOBHA chopmupoBanHocTu Kommerenuu [MK-1
Cniocoben BI)I6I/IpaTI) 1 MCIOJIB30BaTh TCXHUYECKHUE CPCICTBA U METOAbI HUCIIBITAHUH JJIA peIICHU S
HCCIIEI0BATEIbCKHUX 3a/1a4 XMMUYECKOH HAIIPAaBJICHHOCTH, IIOCTABJICHHBIX CIICI[HAIUCTOM 00Jiee BEICOKOH
KBaTH(pUKAIIN

Homep IIpaBubHBII OTBET Kpurepun
3a/1aHU (xir01) OIICHUBAHHMS 3aJIaHUH
A CozepaxaHue BOIIpoca/3aJaHus

3aoanusn 3aKpsimozco muna

1 1 MeTtoa PMUCCHOHHOM IIJIAMEHHOM 1 6aut 3a MPaBUIIBHBIA OTBE]
CIIEKTPOMETPUHU OCHOBAH Ha
1) u3MepeHur UHTEHCUBHOCTH CBETA,

H3J1y4aeMoro BO36y>K,Z[€HHBIMI/I aToOMaMHu HUJIN




MOJICKYJIaMH TIPY BBEICHUH BEIICCTBA B
IaMst

2) U3MEPEHHH MTOTJIOIEHUS PE3OHAHCHOTO
M3JTyYSHUS] ATOMaMU OIPEIeNIIEMOT0
3J€MEHTa

3) u3MepeHUn NePEU3ITYICHUS CBETOBOM
SHEPIUH, MOTJIOIICHHON CBOOOIHBIMHU
aToMaMH

4) U3MEepeHnH CBEYCHUS aTOMOB, HOHOB,
MOJICKYJT HJIH APYTUX 00Jiee CIOIKHBIX
LIEHTPOB, BOSHUKAIOIIETO B pe3yJIbTaTe
3JIEKTPOHHOT'O MEePEeX0/ia B 3THX YACTHIAX TIPU
WX BO3BPAIICHUHU U3 BO30YKICHHOTO

COCTOSIHHS B HOPMAJIbHOC.

3 B 0CHOBE KOJIMUECTBEHHOTO aHaIN3a JIEKUT
CIIEKTPAJIbHON JTMHUHN

1) moyto>keHne

2) moxymupuHa

3) HUHTEHCUBHOCTH

1 6aJut 3a MPaBUIIBLHBINH OTBE]

4 Kakas razoBast cMech IO3BOJISICT MTOTYIUTh
Hau0oJjIee BHICOKYIO TeMIIepaTypy IiaMeHu?
1) anetuiieH - BO3aAyX

2) alleTUIICH - KUCIIOPOJ

3) cBeTWJIBHBIH Ta3 - BO3AYX

4) BOIOPOJ - KHCIOPOX

1 Gaut 3a MpaBUIIBHBINA OTBE)

1 CrieKkTp caMoro IJIaMEeHH MPECTABISIET CO00i
1) cniektp mousekymspubix dactui (Cz, CH,
OH, HCO, CO, CO2, H>0)

2) cmektp aromos (C, H, O)

3) CHeKTphI MOJIEKYJT B aTOMOB

1 6aut 3a MpaBUIIBHBIA OTBE)

3 B cepuiiHbIX miiaMeHHbIX GoToMeTpax
HCTIONB3YETCS CNEAYIOUINNA CIIOCO0 BBEICHHS
B IIaMsl aHAJIU3UPYEMOT'O BEILECTBA

1) HaHeCeHHUe Kallelb aHAJTM3UPYEMOTO
pacTBOpa Ha TOpsUUi TpadUTOBBIN CTEP)KEHD
2) nucTieprupoBaHUEM aHAIU3UPYEMOTO
pacTBOpa C MOMOIIBIO yIbTPa3ByKa

3) mucnieprupoBaHUE aHATU3UPYEMOTO
pacTBOpa MHEBMaTHYECKUM CIIOCOOOM

4) ¢ momouIbio QyIErypaTopoB

1 Gann 3a mpaBUIBHBIN OTBE]

3aoanus omKkpeImMo2o muna

Jlnist onpeniesieHnst Kalisi METOJIOM T'PayHMpOBOYHOTO Tpaduka
MIPUTOTOBWIIM CepHUI0 CTaHAapTHHIX pacTBopoB KCl u mpoBenn ux

(hoTomeTpupoBaHue B IuTaMeHH. Pe3ynbTaTel hoTOMETPHpPOBAHUS:

3 6ama




C(K),mr/n | 1,0 2,0 4,0 6,0 8,0 10,0

Iokazanus | 12 23 50 71 92 122
npudopa

Hagecky o6pasua comu 0,2548 T pactBoprmm B 100 mi
JUCTWIIMPOBAHHON BOABI. AJIMKBOTY pacTBopa 10 My moMecTuiu B
KOJIOY BMECTUMOCTBI0 250 MJI M JOBEJIM IO METKH JUCTHIUIUPOBAHHOM
Bo10H. [TomyueHHBIH pacTBOp pOTOMETPUPOBAIN IPH TEX JKE YCIOBUSX,
9TO U CTaHJApPTHBIE PACTBOPBI, OTCUET cocTaBui §2 en. OnpenenuTs

coniepxanue kanus B oopasie (%).

[TpaBuibHBIN OTBET (KIJIFOY):

1. [TocTponm rpagyHpOBOYHEIH IpaduK.

Mo rpaduky onpeaenmM KOHIICHTPALIMIO KaJlks, COOTBETCTBYIOLYIO OTCUeTy 82 el
— OHa COCTaBJsIET 6,8 MI/I.

2. Tak kaK UCXOIHBII PacTBOP COJIM Mepesi U3MEPEHUEM ObLI pa30aBiieH, TO ¢
y4eToM paz0aBieHUS:

C1V1 = CV»

Cuex(K) - 10 =6,8 - 250

Cux(K) = 170,0 (mr/m).

Paccuntaem mMaccy Kaius B HICXOJHOM pacTBOpe (M, COOTBETCTBEHHO, B
pacTBOPEHHOI HaBeCKe):

M(K) =Cuex(K) -Vppa= 170,0 - 0,1 =17,0 (mr).

3. ConeprxaHue Kaius B oOpasiie:

o(K) = (M(K) /Myasecn) * 100% = (17,0-103/0,2548) - 100% = 6,67%.
OtBer:0(K) = 6,67%

1 6am

1 6amn

1 6amn

Hroro: 3 6ama

7 s onpenenenns Kanus B yI0OpeHHH METOJIOM JIBYX JOOABOK HaBECKY
ynoopenns 0,2146 r pactBopru B 200,0 M TUCTHILTHPOBAHHON BOJIBL.
B tpu MepHBIe K0OBI BMecTUMOCTBIO 50,0 M1 momecTimy mo 15,0 Mo
3TOTO pacTBopa. Bo BTOpYIO M TPETHIO KOJIOBI JOOABUIH
cootBeTcTBeHHO 5,0 11 10,0 MJI cTaHAAPTHOTO PAaCTBOPA, OITYIEHHOTO
pactBopenuem 0,1525 r KCI B 100 mut aucTHiMpoBaHHOM BOIbI. Bee
pacTBOPHI JJOBEIH JI0 METKH U M3MEPWJIN HHTEHCUBHOCTD N3JTy4CHHUS

KaJiyis B IIJIaMCHH. PeSyﬂbTaTH (I)OTOMeTpI/IPOBaHI/IFIZ

|>< | x+erl | x+cr2

38 62,5 87

OnpenenuTs MacCOBYIO OO KaJlusl B YAOOPEHHN.

3 6aiuia

[TpaBubHBIN OTBET (KIJFOY):

1. .PaccunTaemM KOHIIEHTPALIMIO CTAHAAPTHOTO PACTBOPA, MOJIB/JI:
C°(KC1) =m(KClI) / (M(KC1) ‘Vp-pa)

C°(KCl)=0,1525 /(74,5513 - 0,1) = 0,0205 (mMomb/1).

1 6amn




PaccuntaeM KoHIeHTpanuu 100aBKH B (POTOMETPUPYEMBIX PacTBOPax € y4E€TOM
pa30aBIICHUS:

Cen1= (C°(KCI) *Ver1) / 50 = (0,0205 - 5) / 50 = 2,05-103(momnb/m).

Cero= (C°(KCI) *Verp) / 50 = (0,0205 - 10) / 50 = 4,1-103(momnb/m).

[Moctpoum rpaduk B koopanHatax 1—Cosass.

Otpe3ok, oTceKaeMblii MPSIMOM 0 OcH abCIMCC, COOTBETCTBYET KOHICHTPALIMN
KClB ananusupyemom pactope. Takum o6pazom, Cx(KCl) = 3,20-10mous/n.
2. Tak KaK HCXOIHBIH PacTBOp, IPUTOTOBICHHBIN U3 HAaBECKH YAOOpEeHNUs, OBII
pasbaBiieH 1JIs U3MEPEHHUIL, TO PACCUUTAEM €ro KOHIIEHTPALHIO C YYETOM
MIPOBEACHHOTO pa30aBICHUS:

Cuex(KCI) = (Cx(KCI) - 50) / 15 =(3,20-103 50) / 15 = 0,0107 (mob/m).

Taxk xak C(K) =C(KCl), paccuntaem mMaccy Kaius B ICXOJHOM pacTBope (T.c. B
HaBECKe yI00peHus):

3. m(K) =C(K) ‘VppasM(K) = 0,0107 - 0,2 - 39,0983 = 0,0837 (r).

CopneprxaHue Kainus B yI0OpEeHHH:

oK) = (MK) /Muaseein) - 100% = (0,0837 / 0,2146) - 100% = 39,0%.
Oteet:0(K) = 39,0%.

1 6amn

1 Gamt

Hroro: 3 6amra

8 [Ipu onpenenennn conepkaHus MapraHna B JETHPOBAHHON CTan
MpUMEHUIU MeTo ] cpaBHeHUs. HaBecky cranu 4,9912 r pactBopuiiu B
KHCJIOTE U TOBeNN 00beM pacTtBopa a0 250 mir. [{ins uzmepeHuit
oTo0pasu anuKBoTy pacTBopa 10 M1, IOMECTHIN B KOJIOY
BMeCTUMOCTBI0 50 MJT 1 1oBenu 00beM 10 MeTKH. [1pu
(hoTOMETPHPOBAHNY B BBICOKOTEMIIEPATYPHOM IIAaMEHH WHTEHCUBHOCTD
M3ITydeHns coctaBmia 78 en. MHTCHCHBHOCTD M3Iy4YEHUs CTAHAAPTHOTO
3,0:10*M pactBopa MnCl; coctaBmia 54 ex. OnpenenuTh comepiKaHue

Mapranna B cramu (%).

3 6aiuta

[IpaBUIBHEII OTBET (KJIFOY):

1. Tak kKaKk 3aBHCUMOCTb HHTEHCHBHOCTH H3JIy4SHHUS OT KOHLIEHTPAI[MH PacTBOpa
nuHeiHa: 1=K-C, To 1715 aHaMN3UPyeMOro U CTAHAAPTHOTO PACTBOPOB MOYKHO
COOTBETCTBEHHO 3alHUCaTh:

I=k-Cy,

ler=K-Cer.

PaznenuB ogHO ypaBHEHHE Ha APYTOE, MOIYIHM:

Ix/1::=Ci/Cor,

BhIpazuM Cy:

Cx= Ik 'CCT/ ler .

[ToncTaBuB JaHHBIE U3 YCIOBUS, TOTYIUM:

C(Mn) =78 - 3,0-10% 54 = 4,33-10%(moub/n).

2. Tak KaK MCXOHBII pacTBOpP, MPUTOTOBJICHHBIN U3 HABECKHU CTANH, IEPE]T
n3MepeHueM ObLT pa30aBlieH, HAIEM €ro KOHIICHTPAIMIO C YI€TOM pa30aBiIeHUS:
CiV1=C V2

Cuex(Mn) - 10 = 4,33-10* 50

Cuex(Mn) = 2,165-103(moms/n).

3. PaccuuTaem maccy Maprasna B HICXOZHOM pacTBoOpe (M, COOTBETCTBEHHO, B

pacTBOPEHHOH HaBECKe):

1 6amn

1 6aut

1 6amn




M(Mn) =Cuex(MN) -VpparM(Mn) = 2,165-102 0,25 - 54,938 = 0,0297 (r).
CopepxaHrie MapraHila B CTaJIH:

o(Mn) = (M(MN) /Myageern) - 100% == (0,0297 / 4,9912) - 100% = 0,60%.
OrtBer: ®(Mn) = 0,60%.

Wroro: 3 Gamna

9 B cniekTpe npo0sl Mexay TUHUSIMU Kerne3a M=304.26 um u 1,=304.508
HM MMEETCS CIII¢ OJ[HA JIMHUS. BRIYHCIUTE AJIMHY BOJHBI 3TOM JTUMHUA AX,
€CJI Ha DKPAHE CIICKTPOIPOCKTOPA OHA YaJICHa OT NICPBOM JTMHUU

’kene3a Ha 1.5 MM, a OT BTOpor — Ha 2.5 MM.

2 Gama

[IpaBunbHbIN OTBET (KIJIIOY):

1. BerunciseM AX, BOCIIOIL30BaBIINCH COOTHOIIEHHEM:

A =4+ #.—'ﬁ ,
rze Ix — paccTosiHue OT MEPBO TUHUH JKeje3a 10 HeU3BECTHOU JIMHUM, | —
PACCTOSIHAC MEXKIy M3BECTHBIMU JIMHHUSMU JKEJIe3a.
2. ToacTaBIisist AaHHbBIC 331441, TOTYYIaeM:
Ax =304,266 + (304,508 — 304,266) * 1,5/4,0 = 304.357 um
Otser: Ax = 304.357 am

1 6amn

1 6amr

Hrtoro:2 6amna

10 B BEITSDKKE U3 CBIpa METOIOM (DOTOMETPHH TUTAMEHH OTIPEISITHIIH
conep:xxanne Ca®*. AHanu3 BEINOIHUIN METOAOM A00aBok. Cuna
(ororoka npu HOTOMETPUPOBAHUY aHATM3UPYEMOi IpoOHI (x) paBHA
17,0 MxA. [Tpu 106aBaCHUN K TAKOMY k€ 00beMy MPOOBI CTAHIAPTHOTO
pactBopa Ca?* nosydeHsl CJIEIyIONINE TaHHbIE:

x+10,0 x+20,0

X+Coos.,MKT/CM® x+30,0

I, MKA 35,0 52,0 70,0

Haiitu comepxanne Ca* B BBITSIKKE U3 ChIpa (MKI/cMS).

2 Ganmna

[IpaBUIBHEII OTBET (KJIFOY):

1. Crpoum rpaduk

I, mEKA

| | | | 2+ 3
-5 0 x+10 x+20 x+30 C(Cq ), mr/cm
2. Touka mepecedeHus] NMPSMOM C OCBIO aOCIMCC COOTBETCTBYET COAEPKaHUIO
OTIPEJENSIEMOTO BEIECTBA B aHanuzupyeMoM pacteope. C(Ca?") = Smkr/cm®

Orger: C(Ca®") = Smkr/cm®

1 6amr




1 6amn

Hroro:2 6anma

Jrtan ¢popMHpPOBAHUS
KOMIIeTeHI[H, B KOTOPOM
Y4acTByeT AUCHUIJIMHA

TunoBbie KOHTPOJIbHBIE 32JAHUSA J1JIS1
OLlEHKHU 3HAHUIi, YMEHHU I, HABBIKOB (2-
3 npumepa)

IMoka3aTenn u KpuTepun
OLICHMBAHHS KOMIIETEHLHH,
IIKAJIa OLleHHBAHUSI

I1K-1.1 IInanupyer otaensHble
CTauM UCCIIEA0BAHUS IIPU
Hamuuu oorero rwiaga HUP

1.

AGCOpOIIMOHHBIM METOIOM TOTYYIEHBI
pasynbTaThl IIOTJIOLICHHS VIS CePHU
CTaHJAPTHBIX PACTBOJIOB PTYTH:
C(Hg)? mxr/mn 0 0,30 0,60 1,00 2,00
ITornomenue 0,02 0,90 0,175 0,268
0,440

IMornomenue npoosr 0,040. Kakosa
KOHLIEHTpPAIHs PTYTH B Ipode?
[MTocTpouTh KaMOPOBOYHBIN rpad UK B
Excel, HaiiTi annpoKCHMHUPYIOLIYIO
(YHKLHIO U ¢ e¢ TOMOIIBIO BEIYUCIHTD
pesyJbTar.

2.

[lpn ompexeneHWM CBUHOA B Mpobe
METOJIOM ¢dboromeTpun IUTaMeHH
nonydyen curan 0,325 yemen. K mpobe
oobemom 100 mn moGaBuam 300 MK
collM CBHWHIA C KoHIeHTpauued 50,0
Mr/n u nonyuwiau cursain 0,670 ycn.en.
KakoBa KoHIIeHTpalusi CcBUHIA B Tpobe?
Hnst pacyeToB HCIIOJIb30BATh
rpaduyueckuii MeTox ¢ IpPUHECHEHHEM
Excel.

HmeeTcs momHOE BEpHOE PEIICHH(
BKJTFOYAOIIEE PaBHIBHBIA OTBET
3 o6bamra; JlaHO BepHOE PEIICHUS
HO JONYIIEHbl HECYIIECTBCHHb]
(aKTHYCCKHE omuoOKu, H
HCKaXKalolue O0IEero CMBbICIa—
Gamma; o Hmeetca BepHO
pelIeHre TOJIBKO YacTH 3aJaHus]
2 Gamma

1 Oamn. 1 Gamr — «3»

«4» 3 6amma — «5»

[1K-1.2 BeiOupaer TeXHUUeCKHe
CpeICTBA M METO/IBI UCITBITAHMH (13
Ha0Opa UMEFOIIIXCS) [UTS PEIICHUS
nocraBJieHHbIX 3a1a4 HUP

1.

AGCOPOIIMOHHBIM METO/IOM MOJTYYEHBI
pas3ysbTaThl HOTJIOIIEHHS IS CEPHU
CTaH/IapPTHBIX PACTBOJIOB PTYTH:
C(Hg)? mxr/mn 0 0,30 0,60 1,00 2,00
ITornomenue 0,02 0,90 0,175 0,268
0,440

[Mornomenue npoosr 0,040. Kakosa
KOHLIEHTpAIHS PTYTH B Ipode?
ITocTpounTb KaIMOPOBOYHBIN rpa UK B
Excel, HaiiTi annpoKCHMHUPYIOLIYIO
(DYHKIIHIO U C €€ TIOMOIIBIO BHIYUCIIHTh

pe3yJbTar.
2.

IIpu ompenenemmn cBuHIA B Tpode
METOJOM dhoTomeTpun IaMeHU
mosyueH curan 0,325 ycm.en. K mpo6Ge
ooremom 100 ma moGaBwiu 300 MK
coii cBHHLIA C KoHueHTpauued 50,0
M1/ 1 toiyaniu curan 0,670 yen.en.

KakoBa koHIIeHTpanusi cBHHIA B TpoOe?
Jlst pacyeToB HCIIOJIb30BaTh

Hmeetcs moHOe BEpHOE PeIIeHH]
BKJIFOUAOIIEe MPABHIbHBINA OTBET
3 Oamna; [laHo BepHOe pelieHH(
HO JOIMYyHICHBI HECYHICCTBCHHD]
(dakTuyeckue ommOKHu, H
HCKaXKaroniyue oOIIero CMbIciaa—
Oamma; e Hmeetcs BepHO
peIllcHHEe TOJILKO YaCTH 3aJaHHus]
2 Gamia

1 6ayn. 1 Gamr — «3»

«4» 3 b6amma — «5»




rpa@uuecknii MeToJ C TpPUHCHEHHEM
Excel.

TIK-1.3 T'oToBHAT OOBEKTHI
HCCIIEIOBAHHS

1 [TpaBwibHbI oTBeT — 1 6amn Ted

[Touemy OJHOBPEMEHHBIN aHaJINu3
HECKOJBKUX  DJIEMEHTOB  IIPAMEHHO-

n3 3 3amanmii: 1 Oamr — «3» ,

a0COpPOIIMOHHBIM MeTozoMOoee | Oamna — «4» , 3 bamia — «5»

CJIOKEH, YeM IPaMEHHO-3MHCCHOHHBIM
MeToIoM?

2.

Kakoe BiusSHME OKa)XeT W3MEHEHUE
CKOpPOCTH TIOTOKa TOpIOYEro rasa u
OKHCITUTES Ha MpaKTHIECKUE
pe3ynbTaThl aHanmu3a 1o (HOTOMETpHH
miamMeHu?

3.
Hoquy B IINIaMCHHO -a6COp6HI/IOHHLIM
MCTOAC HCIOJIB3YIOTCA ICJIICBBIC

TOPEJIKH, a B TNIAMCHHO-a0COPOIIMOHHOM
Het?

=

™9

TunoBble KOHTPOJILHbIE 3aaHUS /15 IPOBEPKHU YPOBHSI c(hOPMHPOBAHHOCTH

Kkomnerennuu [1K-2

CrocobeH  Oka3piBaTh ~ MH(POPMAIMOHHYIO  MOMJACPXKKY  CIHEIMATKCTAM,  OCYIICCTBISIOIIUM  HAy4HO-

HCCIICEA0BATCIIBCKHUE pa6OTLI

Howmep [IpaBunbHbIN OTBET
3aJaHu (kir04)
s

Cojepxanue BOIpOCa/3amatust

Kpurepun
OLICHUBAHUS 3aJaHUI

3adanus 3aKpvimozo muna

Kakas cxema oTpakaeT mpoIeccHl,
MIPOTEKAOIIHE B INITaMEHU?

1) adspo3onp — ucnapeHue pacTBOPUTENS —
o0pa3oBaHKe TBEPJIOTO BELIECTBA
—TUIaBJICHUE — MCIAPEHUE TBEPABIX YaCTHIL
— TIOTJIONICHUE — TICPEU3TyICHUE

2) a’p030Jib — UCMIAPEHHUE PACTBOPHUTEIIS —>
JTUCCOIIMAIUS TBEPIBIX YACTHI] —
BO36y)KI[eHI/Ie — WOHM3alusa — HU3JIyYCHUEC
3) a’po30sp — KCMApEeHUe PAaCTBOPUTEIS —
00pa3zoBaHKe TBEPJIBIX YACTUI — TIABICHUE
— UCIIApCHUC TBEPAbIX YaCTUI] —
JTUCCOIIMAINS — BO30YKICHIHE—U3TyICHUE
4) a’p030Jb — UCIIAPCHUE PACTBOPHUTENS —
00pa3oBaHUE TBEPIBIX YaCTHUI] —
JICCOoLMaIist — 00pa3oBaHue CBOOOIHBIX

aTOMOB — IIOTI'JIOIICHUE

1 6aJut 3a MPaBUIIBLHBIA OTBE]

Kaxoii mpoLeHT aTOMOB OIIpeNeIsIeEMOro
aneMeHTa GOPMHUPYET aHATUTHIECKUH CUTHAT
B AIMHCCHOHHOHN CIIEKTPOMETPHUH TUTaMEHH?

1) oxouo 1

2) okouo 25

1 Ga 3a NpaBUIILHBINA OTBE]




3) oxouio 50
4) okoJo 99

B smuccroHHOM cIEKTpOMETpUH TIIITAMEHU
HCTIONB3YIOTCS CIICAYIOIIHE CIICKTPaIbHbIC
IpUOOPEIL:

1) mnaMeHHbIE CIIEKTPO(YOTOMETPHI U
KBaHTOMETHI

2) naaMeHHbIE CIIEKTPO()OTOMETPHI U
cnexTporpags

3) mraMeHHbIe (POTOMETPHI U
CHEeKTPooTOMETPHI

4) mraMeHHbIe (OTOMETPHI M KBAHTOMETPHI

5) mnameHHble HOTOMETPHI M CHIEKTPOrpadbl

1 Gas 3a npaBUIIbHEINA OTBE]

OTtnunyne miaMeHHOro (oToMeTpa oT
IJIAMEHHOTO CIIEKTPO(OTOMETPA 3aKII0YaeTCs
B TOM, 4TO ()OTOMETP UMEET

1) Maiyro pa3perrarnyo CliocOOHOCTb, a
CHEKTpabHast THHUA (T10J10ca) BBIACIICTCS
MPU3MEHHBIM MOHOXPOMAaTOpPOM

2) GONBIIYIO pa3pemaronyio ClIocOOHOCTS, a
CIeKTpasbHas JTUHUA (TI0J10Ca) BRIJENACTCA
cBeTouIbTpOM

3) Mamyio pa3pelaroiyro crmocoOHOCTh, a
CIeKTpasbHas JTUHUA (T10J10Ca) BBIEIACTCS
TUPPaKINOHHON PEIIeTKOM

4) Maiyio pa3pearonyto criocoOHOCTb, a
CHeKTpabHast TUHUA (T10J10Ca) BBIAEIICTCS

CBETO(MIBTPOM

1 Gasut 3a IpaBUIIBHBIA OTBE)

B cniektpodoTomMeTpax MOHOXpPOMATOPOM
CITyKar

1) cBeTOGUIBTPEI U IPU3MBI

2) cBeTOUIBTPHI U AUPPAKIIHOHHBIE
peneTku

3) mpu3Mbl ¥ JHpPaKINOHHBIE PELICTKH
4) abcopOIMOHHBIE CBETO(MUIBTPHI

5) nHTepHEepPEHITUOHHBIE CBETO(PIIBTPHI
6) xomMOnHanMs MHTEP(EPSHIINOHHOTO U

abCcOpOIIMOHHOTO CBETO(MHITHTPOB

1 Gann 3a mpaBUIBHBIN OTBET

3aoanusn OMKpPbIMo2o muna

Paccunraiite KOHIICHTpAUIO 3JIEMCHTA BB PacTBOPC MpHU OINPEACIICHNN
€ro ME€ToJA0M aTOMHOM MHUCCHH B INIAMEHU C HCIOJIb30BaHUEM
BHYTPCHHEI'0 CTaHAapTa A 1o CJICAYIOUIUM NaHHBIM:

CB, MKI/MII

X

x+0,05 x+0,10

Ie/la

1,00

1,62 2,22

3 Gamia




ITpu pacyerax BeIMYMHY CUTHAJIa KOHTPOJIBHOTO OIBITa IPUHATH
pasHolt = 0.

[TpaBuibHBIN OTBET (KIJFOY):

Tak xaK OTHOCHTENNbHAsl HHTEHCUBHOCTD IPOIIOPIIMOHAIbHA KOHIIEHTPALIMN
OTIpEeNIeIIEMOT0 AIIEMEHTa, TO U TpeX map 3HaueHni CB - IB/IA nHaxomnwm:
1. (I-1)  (x+0,05)/x=1,62 x=0,081 mMxr/mn

2. (I-111)  (x+0,10)/x=2,22 x=0,082 MKr/m1

3. (I-1I1) ~ (x+0,05)/( x+0,10) x=0,085 mKr/ma

x =0,0853 MKr/mi

Ortsert: 0,0853 MKr/min

1 Gamt
1 6amt

1 Gamt

Hroro: 3 6amra

7 ITotenman Bo30yKI€HUS pE30HAHCHOTO YPOBHS aToMa Kamwus 1,6 3B.
PaccunTaTh JIMHY BOJHBI (HM) PE30HAHCHOM JIMHUHM B aTOMHOM CIIEKTpe

KaJiys.

2 6ama

[IpaBunbHBIN OTBET (KJIFOY):

I.AE=h-I/=hc/A

h= 4,135 10 3B/ C

c=2310% m/c =3 10" nm/c

2. h=hc/ AE=4,135 101310/ 1,6 = 775 um
Oter: A =775 HM

1 6amn

1 6amr

Hroro: 2 6amra

8 [pu poTomMeTprpOBaHNK CTAaHIAPTHEIX BOJHBIX PAacTBOPOB coyi Na* Ha
p TpHUp P p P

IIIaMCHHOM q)OTOMeTpC MOJYYCHBI CICAYONINC JaHHBIC:

o(Na* ), 10,0 20,0
MKr/cm®
I, MKA 30,5 50,5

[Tpu ananuse BogHOI npoObI cuita poToToka 45,0 MxA. Haiitn

conepxanue Na* B BojiHol 11po6e (Mkr/cm®).

2 Gamia

[TpaBunbHBIN OTBET (KITHOY):

1. Crpoum rpadux

I, mrd

60

40

20

0 C 20

|:I's.laaﬁ', mkr/cm>

2. I1o rpaduky HaX0UM KOHLEHTpALHIO NpoOsI pu 45,0 MKA:
Cy= 17 mxr/ em®

Oreer: C,= 17 mkr/ cm®

1 6amn

1 6aut

Hroro: 2 6amna

9 JlBe HaBecku crexiia Maccoii o 0,1000 r pactBopuiu B cmecu HoSO4 n

HF. ITosyueHHble pacTBOPBI BBIIAPUIM JOCYXa, OCTaTKU PACTBOPWIIN B

3 6ama




HCI (pa36.), mepeneciiv B MepHBIE KOJIOBI eMKOCTHIO 250,0 Mt 1
pa3baBuM 10 METKH 3THM ke pactBopoM HCI, mpeaBapuTtensHO
n00aBuB B OIHY 13 KosIO ctannaptHsl pactBop NaCl ¢ comepkannem
1,25 mr Na. PaccumnTaiite MmaccoByro nomto (%) Na B cTexite, ecinu npu

IUIAMEHHO-9MHUCCHOHHOM ompezeieHun Na curuai ot npoost 35,0

YCIIOBHBIX CIUHMII, @ OT IPOOKI ¢ 100aBKoil — 56,5.

[TpaBuIbHBIN OTBET (KIJFOY):

1. JIns pactBopa 6e3 nodasku Na (I1) u ¢ nobaskoii (o) umeem
li1=cxu

I2 = (ex + cn), oTCIOIA

2-11_Ca
n  cx
n

x=CAnTh

Cn=1250/250 = 5,0 MKr/ma

35,0
————= 8,34 MKr/MII
56,5—35,0

Cx=5,0
HO3TOMY
2. My =8,349250 =2,03+103 1

3. ®=2,03210"°/0,1000 * 100% = 2,03%

Omeem: ® (Na) = 2,03 %.

1 6am

1 6amn
1 6amn

Wroro: 3 Gamia

10 Kakoe makcumasbHoe cosepxanue T1 MOXKHO onpenenuTs MeToa0M 3 bamna
9MHCCHOHHOW (OTOMETpHUH, eciii HaBecka 1pook! 1,0 T, a 00beM
pacTBopa mnocie pactBopeHus npoosr 250,0 M. YpaBHeHHe
rpagyupoBodyHOTO rpaduka ans onpenenenns T1: | = 5,5 + 85,5¢, rme ¢ —
koHueHTpays T1, Mxr/mi. MakcnmanbHOE 3HaUCHHE SMHCCUH
cocrtaBiisieT 100 OTHOCUTENBHBIX €UHHUIL.
[IpaBUIBHEII OTBET (KIIFOY):
1. ITo ycnoButo 3amauu 100 = 5,5 + 85,5 cmax. OTcrona 1 6amn
100-5,5
Cmax = T,SZ 1,1 MKr/mn
2. Mmax = Cmax*V = 1.1 ¢250,0 = 275 mkr 1 6amn
3. Omax = Mmax! Myas = 275210/ 1 =2,75°10* wiu 0,028%
1 6amn

Omeem.: ®max = 0,028 %

Wroro: 3 Gamia

Jrtan (popmMupoBaHus
KOMIIETEHI[HH, B KOTOPOM
y4acTBYeT IUCIHUIIHHA

Tunosbie KOHTPOJIbLHBbIE 3aIaHUS A5
OLleHKH 3HAHMI, yMeHHUIi, HABHIKOB
(2-3 mpumepa)

Iloka3aTenu U KpUTepUHU
OlIeHUBAHHUS KOMIETeHLNH,
LIKAJIa OlleHUBAHUS

[IK-2.1 TIpoBoaut mnepBuuHBI | 1. AGCOPOIIMOHHBIM METOIOM

IIOUCK nHpOpMaIH 110 | IOJYy4YEHBI Pa3yJbTaThl NOTJIOLICHUS
3aJaHHOM TeMaTWke (B T.4., C | JUII CEPUHU CTAaHAAPTHBIX PACTBOJIOB
HCIOJIb30BaHUEM NATEHTHBIX | PTYTH:

C(Hg)? mxr/mi 0 0,30 0,60 1,00 2,00
[Tornomenue 0,02 0,90 0,175 0,268
0,440

[Mornomenue npo6st 0,040. Kakosa
KOHLEHTpAIMs PTYTH B Ipode?
[TocTponTh KAIMOPOBOUHBIN I'paduK B

6a3 aHHBIX)

Nmeercs TIOJIHOE BEPHOE
pelieHue, BKJIFOUAlOIIEee
MpaBUJIBHBIN OTBEeT — 3  Oayua;
JaHo BepHOe pelieHHEe, HO
JIOITYIIICHBI HECYIICCTBCHHEIC
(axTHueckue OomMOKH, He
HCKaXAaoIIUe OOIIero CMeIcia— 2
Oamma; ¢ Nwmeetcs BepHOE
pelIeHre TOJIBKO YaCTH 3aJaHUs—
1 6amn. 1 6amm — «3» 2 Gamma —




Excel, HaliTH anIpOKCHMHUPYIOLIYIO
(DYHKIHIO U C €€ TIOMOIIIBIO BHIYUCIUTh
pe3yJbTar.

[MosicauTe ocobeHHOCTH
WCIIOJIE30BaHUsI METOA
KaJuOpOBOTHOTO rpaduka s
IUIAMEHHO-a0COPOIIMOHHOTO METO/IA.
CoNOCTaBUTh PE3YJILTAT C TaHHBIMHU
OTKPBITHIX 0a3 TaHHBIX.

2. Ilpu ompeneneHun CBUHIA B MpobOe
METOJIOM dboromerpun TUIAMEHH
nmonyden curan 0,325 yen.en. K mpobGe
obovemMom 100 M mob6aBmmu 300 MK
coiu cBHHLA ¢ KoHueHTpauued 50,0
Mr/1 u oiygri curaan 0,670 yem.en.
KakoBa KOHIEHTpaumusi CBHHIA B
mpo6e? Jlnsi pacueToB HCIONB30BATh
rpaduveckuii METOJ C MPUHCHCHUEM
Excel.

[MosicHuTe 0cOOEHHOCTH
HCIIOJIb30BaHUSI METOJIa CTAHIAPTHBIX
J00aBOK ISl TIPAMEHHO-IMUCCHOHHOTO
Mmerona. ComocTaBUTh PE3YJNIbTAT C
JIAHHBIMH OTKPBITHIX 023 JaHHBIX.

«4» 3 6amma — «5»

[IK-2.2 Ananusupyer u
00001mIaeT pe3yabTaThl
MAaTEHTHOT'O ITOKCKA T10
TEMaTHKe MPOEKTa B BEIOpaHHOU
o0nacTu XUMUH (XUMHYECKOM
TEXHOJIOTHH)

1. AGCopOIHOHHBIM METOIOM
MOJTYYESHBI Pa3yJIbTAThI TOTJIOIICHUS
JUTSL CEPUU CTAHAAPTHBIX PACTBOJIOB
pTyTH:

C(Hg)? mxr/mi 00,30 0,60 1,00 2,00
[Tornomenue 0,02 0,90 0,175 0,268
0,440

IMornomenue npoosr 0,040. Kakosa
KOHIICHTpAIHSI PTYTH B IpoOe?
IMocTpouTh KaIMOPOBOYHBIN rpaduK B
Excel, HaiiTi anmnpoKCHMHUPYIOLIYIO
(YHKIHIO U C €€ TIOMOIIIBIO BHIYUCIUTh
pe3yJbTar.

IMosicarTe 0COOEHHOCTH
HCIIOJIL30BAHUSA METOIA
KaJuOpOBOYHOrO rpaduka asis aTOMHO-
abcopOIoHHOTro MeToa. COMOCTaBUTh
Pe3yNIbTAT C JaHHBIMH OTKPBITHIX 0a3
JIAaHHEIX.

2. Ilpu ompeneneHun CBHUHIA B MPoOe
METOJIOM ¢doromerpun TUTAaMEHH
nmonyden curan 0,325 ycn.en. K mpobGe
oosemoM 100 mur goGasuim 300 MK
colli CBHMHIA ¢ KoHueHTpanued 50,0
Mr/n u nonyuwiau cursai 0,670 ycn.en.
KakoBa KOHIEHTpalMsl CBUHIIA B
mpo6e? JIs pacyeToB UCTIOIH30BAThH
rpadu4IecKuil MeToJ1 ¢ IpUHEHEHHEM
Excel. ComocraBuTh pe3ynbTar ¢
JIAaHHBIMH OTKPBITHIX 0a3 JJaHHBIX.

[MosicanTe 0COOCHHOCTH
WCIIOJIB30BAaHUSl METOJa CTaHIAPTHBIX
J00aBOK JUIi  aTOMHO-3MHUCCHOHHOTO
MeTo/1a.

3. Ilouemy OHHOBpPEMEHHBIN aHAIN3
HECKOJIbKUX  DJIEMEHTOB  I[PAMEHHO-
a0bCcopOIIMOHHBIM MeToaoMboIee
CJIOKEH, YeM MPaMeHHO-IMHCCHOHHBIM
MeToioM?  VICTIONIB3YHTE  OTKPBITHIC

Nmeercs TIOJTHOE BEpHOE
peureHme, BKITIOYAFOIIEE
NpaBWIbHBIA OTBET — 3  Oajia;
JaHo BepHOoe peumieHue, HO

JIOTYILEHbI HECYIIIECTBCHHBIC
(bakTuueckue omubKky, He
UCKaXkatouye o0Iero cmpicia— 2
Oamma; ¢ Hmeetcs BepHOE

pEIlICHHE TONBKO YaCTH 3aaHus—
1 6amr. 1 6amn — «3» 2 Oayuia —
«4» 3 6amma — «5»

[IpaBunbubii otBeT — 1
6amn Tect u3 3 3amanmii: 1
oait — «3» , 2 oaiuta — «4» ,
3 6amna — «5»




0a3bl JAaHHBIX IJI1 ITOAIrOTOBKH OTBETA

4. Kakoe BIHMSHHEC OKa)XET HM3MCHCHHE
CKOPOCTH IIOTOKa TOPIOYETO Tasa Hu
OKHUCJIUTCIIA Ha MpaKTU4YCCKUue
pe3yjbTaThl aHaJin3a 10 (bOTOMeTpI/II/I
IJIaMeHU? HCHOJ’ILC&YﬁTe OTKPBITBIC
0a3nl JAaHHBIX AJI IIOATIOTOBKH OTBCTA

5. [Touemy B IJIAMEHHO-
a0CcopOIMOHHBIM METOJIE
UCTIONB3YIOTCS IIETIEBBIC TOPEJIKH, a B
TUTaMEHHO-a0COpOIIMOHHOM HeT?
Hcnonp3yiiTe OTKpHITEIE 0a3bl HaHHBIX
JUIS TIOATOTOBKH OTBETA

5.2. OueHo4YHbIe MaTepPUAJIbI VIS IPOBEIEHUSI TPOMEKYTOUHOM aTTecTAlluN

N

® N

10.

11.
12.

13.

14.

15.

16.

Ilepeuenv mem u 60npocos Ol IK3aMeHa
Knaccudukamus meronoB aHammza mo ¢ortomerpun rramenn. Obmactu nmpumeneHus. OOmas cxema
annapaTypHOH peajn3aliii 3TUX METOI0B aHaU3a.
OCHOBHBIE TTOHSATHSI B TNIAMEHHO-OMHUCCHOHHOW (oToMeTpuu. OOI1asi cxeMa OCHOBHBIX ITPOLIECCOB.
Pacnbutenue ananu3upyemMoro pactBopa. OCHOBHBIC BHJBI PACHBUIUTECH, MPUHIMIBI HX PaOOTEHI,
KOHCTPYKTHUBHBIC OCO6CHHOCTI/I, Tpe6OBaHI/IH, NPpEABABIACMBIC K HUM.
[TnameHa, ucronb3yeMble B INIAMEHHO-OMHUCCUOHHOM (hoTOMETpHHU. Y CIIOBUSI 00pa30BaHUs H CTPYKTYypa
m1aMmeH. OCHOBHEIE napaMeTphbl IJIAMEH U UX BJIMAHUEC HA PC3YJIbTAaThl aHAJIM3a.
lopenkn, wncnome3yeMble B IUIAMEHHO-DMHCCHOHHOM — aHAllM3€, HX YCTPOMCTBO, OCHOBHBIC
XapaKTEePUCTHKH.
DU3NKO-XNMHYECKHE TPOIECCH], MPOUCXOAAIINE B IUIAMEHH NPH IUIAMEHHO-3MUCCHOHHOM aHallu3e.
OO6mas cxema mponeccoB. M3mydeHune cBeTa B IIAMCHH. ATOMHBIC, MOJICKYISPHBIC, CIUIOLIHBIC
CIEKTPBL.
3aBUCHMOCTD MEKAYy HHTEHCHBHOCTBIO U3JIyUCHHUS M KOHIICHTPAIIUEH 3JIEMEHTOB B PACTBOPE.
®doTomMeTphl U CEKTPOGOTOMETPHI U1l IMUCCUOHHOTO MeTo/1a. THIbl TPHOOPOB, X XapaKTEPUCTUKH U
001acTh MIPUMECHCHUA, UX OCHOBHBIC Y3JIbI.
Texuuka ¢oromerpupoBanusi. PabGoyas o0nacTb KoHUEHTpauuil. V3MmepeHne ¢ MOMOLIBIO:
rpajlyupoOBOYHON KPUBOMW, METO/Ia OTPaHUYMBAIOLIMX PACTBOPOB, MeTOIa J0OaBOK. BrIOOp miaMeHH.
OcHoBHble mOHATHA. OOmas cxXxema OCHOBHBIX IpolieccoB. (DHU3NKO-XMMHUYECKHE IIPOLECCHl B
a0COpPOIIMOHHOM METOJIC.
[Mornomenue cBera B IiiaMeHu. HerraMeHHbIe METOIbI aTOMH3ALINH.
doTomeTphl 1 a0cOpOIMOHHOTO MeToa. THIBl MPUOOPOB. MICTOUHNKN M3ITydeHHMS: JTaMIIbI C MOJIBIM
KaTO/IOM, JIaMIIbI C TIApaMU METAJIJIOB. MOHOXPOMATOPEI, TPUEMHUKH, U3ITYYEHHS, YCUINTEIH, PETHCT-
pupyIoIe NpuoopHI.
Texunka QoTtomerpupoBanus. Bpibop muramenu. l3mepeHne KOHLIEHTpALMM pPacTBOpa IMPOOBI.
Hcnonb30BaHKE 3IEKTPOTEPMHUUECKOIT aTOMHU3aLUK AJ1s1 a0COPOLIMOHHOTO METO1.

Tunogvie KOHMPOILHBIE 3A0AHUA 0N RPOMEICYMOYHOU ammecmayuu
Buner Nel

®dotomeTpsl i1 abcopOIMOHHOTO MeTo1a. Tumbl TprOOpoB. ICTOYHUKN M3ITy4EHUS:
JaMIbl C TOJBIM KaTOJOM, JIAMIIBI C TapaMHd METayIoB. MOHOXpPOMaTOPHI,
MPUEMHUKH, U3JTyHIeHUs, yCUIIUTENHN, PETHCTPUPYIONIE TPHOOPHI.

[Ipu onpenenenny copepx aHust Mapraia B JETMPOBAaHHON CTallM MPUMEHWIN METO/
cpaBHeHus. Hasecky craim 4,9912 1 pacTBOpwiM B KHCIOTE W JIOBEIH 00BEM
pactBopa mo 250 mu. [lng wm3MepeHHi oToOpamm amukBOTY pacTtBopa 10 mui,
MOMECTHJII B KoJIOy BMecTUMOCThIO 50 M u joBemn oOveM a0 MeTku. [lpm
(hOTOMETPHPOBAHNU B BBICOKOTEMIIEPATYPHOM IUIAMEHH WHTCHCHBHOCTH HM3ITyYCHHS
coctaBuna 78 en. MHTeHCHBHOCTh H3IydeHHs cTanpaptaHoro 3,0-10* M pactsopa
MnCl; cocraBuna 54 en. Onpenenuth coaepxaHue Maprasua B craiu (%).

Buner No2
OCHOBHBIE TOHATHS B IUIAMEHHO-DMHUCCHOHHOM QoTtomerpuu. OOmas cxema

OCHOBHBIX MPOLECCOB. Pacnelienne AHAJIU3UPYEMOI'0 pacTBOpaA. OCHOBHEIE BHUJbI




pacTbUTUTENCH, TPUHIUITEL UX PabOTHL.

17. B BHITSKKE U3 ChIpa METOAOM (DOTOMETPHH IIaMEHH Onpeaenunyu coaepxanue Ca?”,
AHanu3 BBIMOTHWIN MeTogoM no0aBok. Cuia (oroTtoka mpu (GoTOMETpUpOBaHUHU
aHanM3upyeMoi npooOs! (x) pasaa 17,0 MxA. IIpu nobGaBieHnu K TakoMy ke 00beMy

HpO6LI CTaHAAapTHOT'O pacTBOpa Ca2+ TOJIYUCHBI CJICAYIOIHNEC TaHHBIC!

x+Coos,MET/CM® | x+10,0 x+20,0 x+30,0

I, MKA 35,0 52,0 70,0

Haiitu conepxanne Ca?* B BBITSIKKE U3 chipa (MKT/cMS).

TpedoBanus K peUTHHT-KOHTPOJIIO

JlabopaTopnas pabora Nel

BrmoHeHne pakTHIeckoi (IKCIepUMEeHTAIBHON) 3a1a4n — 3 Oasa
OOBsiCHEHNE TEOPETHUECKIX OCHOB JaHHOU paboThI — 1 Oama

CobecenoBanne IO OJHOMY U3 33JaHUH U CAMOCTOSTENIFHON paboTHI -1 Oam
Pemenne 3amaun Ha TeMy HaHHOH TabopaTopHOI paboTsl — 1 Gamn
JlaGopaTopHas paboTa No2

BrInoHeHne MpakTH4eckoil (IKCIepUMeHTaNbHOM) 3a1a4un — 3 6asia
OObsICHEHHE TEOPETHIECKUX OCHOB TaHHOW paboThl — 1 Oasa

CoOecenoBaHue 10 OJJHOMY M3 3aIaHHU# I CAMOCTOSTEIBHON paboThI -1 Oat
Perienue 3amaun Ha TeMy JaHHOM JTaOopaTOpHO# paboThl — 1 Gamt
JlabopaTopnas pabota Ne3

BrimoHeHNE pakTHIecKol (AKCIEPUMEHTAIBHOM) 3a1aun — 3 Oasa
OOBsicHEHNE TEOPETHIECKNX OCHOB TaHHOW paboTel — 1 Oamma

CobecenoBanue 1O OJHOMY U3 33IaHUH [Tl CAMOCTOSITEbHON paboTh -1 Oan
Pemenue 3amaun Ha TeMy HaHHOH TabopaTopHOIt paboThl — 1 Gamt
JlabopaTopras paborta Ned

BrInoHeHne MpakTudeckoil (IKCIepUMEeHTaIbHON) 3a1aun — 3 6asia
OObsiCHEHHE TEOPETHIECKUX OCHOB TaHHOW paboThl — 1 Oasa

CoOecenoBaHue 10 OJJHOMY M3 3aaHHU# I CAMOCTOSTEIBHON paboTHI -1 Oat
Perienue 3amaun Ha TeMy JTaHHOM J1TaOopaTOpHO# paboThl — 1 Gamt
JlaGopatopnast padota No5

BrInoHeHne MpakTudeckoil (IKCIepUMEeHTaIbHON) 3a1aun — 3 6asia
OObsicHEeHNE TEOPETHIECKNX OCHOB IaHHOW paboTel — 1 Oara

CobecenoBaHue 10 OJJHOMY W3 33/IaHUH JUIsE CAMOCTOSITEbHON paboThl -1 Oayn
Pemenue 3amaun Ha TeMy JaHHOH TabopaTOpHOI paboThl — 1 Garr

[IepBast KOHTPOIIBHAS TOUKR ... .veuuenteententtnaeneete et eneeneennennaeneentennaens 30 6amnoB
2 MOIYJIb

JlabopaToprast paboTta Ne6

BrInoHeHne pakTHYecKoil (FKCIepUMEHTAIbHON) 3a1aun — 3 6asa
OObsiCHEHHE TEOPETHIECKUX OCHOB JIAaHHOW paboTel — 1 Oasa

CobecenoBaHue M0 OJJHOMY M3 3aJ[aHH JUI CAMOCTOSTEIHLHON paboThI -1 6amn
JlaGoparopnas pabota Ne7

BrInoHeHne pakTHYecKoil (FKCIIepUMEHTAIbHON) 3a1aun — 3 6asa
OObsicHEeHNE TEOPETHIECKNX OCHOB TaHHOW paboTel — 1 Oara

CobecenoBanue 10 OJJHOMY W3 33/IaHHUH JUIsI CAMOCTOSITEIbHON paboThl -1 Oan
JlabopaTopras paborta Ne8

BrImoHeHne MpakTHIecKoi (FKCIepUMEeHTaIBHON) 3a1aun — 4 Oaa
OObsicHEeHNE TEOPETHIECKNX OCHOB TaHHOW paboTel — 3 Oara

CobecenoBanue 10 OJJHOMY W3 33/IaHHUH JUIsI CAMOCTOSITEIbHON paboThl -1 Oan
Pemenue 3amaumn Ha TeMy IaHHOM 1abopaTopHOit paboThl — 1 Gain
[TpemuanbHbIi 6auTel 32 KA4E€CTBO M TBOPUYECKUHN TIOIXO/ P BBIMOJIHEHUH JJa00opaTOpHOM paboTsl — 1 Gat
JlaGoparopnas pabota Ne9

BrImoHeHNe MpakTHYecKoi (FKCIepUMEHTAIBHON) 3a1aun — 4 6aa
OOBsiCHEHNE TEOPETHUECKIX OCHOB JJAHHOM PaboThI — 2 Oanya

CobecemoBaHue M0 OJHOMY M3 3aJaHUH JIsl CAMOCTOATEIHHON PabOTHI -2 6at
Pemenve 3amaun Ha TeMy JaHHOH J1abopaTopHO# paboTsl — 1 Gaut
[MpemuanbHBIi OayuTb! 32 KAYECTBO M TBOPYECKHUIT ITOX0]] ITPH BBHITIOJIHEHUH J1a00paTOpHON padoTsl — 1 Gasut

BTOPas KOHTPOIIBHAST TOUKA ......eouveiieurentieiienteeieentesneesnesenreeneeneesseenseseessensesneenneeseennes 30 GamtoB
DK3aMeH — UTOTOBOE TECTUPOBAHHE T10 TEME .......... 40 OamoB
Hroro 3a cemectp 100 6amtoB

[Ipumedanue: eciiv He BBIMOJIHEHA dKCIIEpUMEHTAIbHAS 4acTh JabopaTopHOU paboThl, TO JabopaTopHas paboTa He
MOXET 6BITB 3a4TCHAa U 3a4€T 110 }IaHHOﬁ JUCIHUTIIIMHE 3a TPUMECTP HE BBICTABJIACTCA




INPUJIOKEHMUE 3

6. YAEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECIEYEHUE JUCIHUATLINHBI
(MOJLYJISN)

6.1. PexomeHayemasi JuTeparypa

OcHoBHas UTEpaTypa:
1. Jlémun B. B. ®oromerpus u ee nmpumeHeHus : yaeOHoe mocodue / B. B. Iémun, U. T'.
[Tonorues; B. B. Hémun, U. T'. [lonoBues. - OnektpoH. mad. (1 daiur). - Tomck :

Nznarensckuii Jlom ToMckoro rocyaapcTBeHHOTO yHuBepcurera, 2017. - 344 ¢. — Pexum
noctyna: http://www.iprbookshop.ru/109085.html

2. 3BexkoB A. A. CnektpodoroMerpus B yiabTpadUOICTOBOM W BHUIUMOW 00JIACTAX.
Teopernyuecknue OCHOBBI W TPWIOKEHHUS ISl SJIEMEHTHOTO aHanu3a [DJIEKTPOHHBIN
pecype] / A. A. 3Bekos, A. B. Kanenckuii. - Kemeporo : KemI'Y, 2016. - 113 ¢. — Pexxum
nocryma: https://e.lanbook.com/book/92361

3. békkep FO. Cnekrpockonus [DneKTpoHHBIN pecypc]: yueOnuk/ békkep HO.— DnexTpoH.
TeKCcToBble pgaHHble.— M.: Texnocdepa, 2009.— 528 c.— Pexum pocryma:
http://www.iprbookshop.ru/12735.html

JlononHuTEeNpHAS IUTEPATYpA
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