[lokymeHT noanucaH anHHMEEERQEBO HA

NHdopmaumsa o Bnagenbue: POCCUl1
®WO: Nlenbunuknit Uropb [asbinosuy

s oo 10 BO S ) (T BEPCKOH |

YHUKanbHbI MPOrpaMMHbIN KIKOY:

YKHN U BBICIHEI'O OBPA3OBAHUA
1CKOU ®EJAEPALIUN

"OCYJAPCTBEHHBI YHUBEPCUTET»

aaSb5eel7d97a2e4d94e98e995320af94f043ce?

YTBEpXKIato:

PyxoBoautens OOII

®eocdanora M.A.
14 mas 20251,
PabGouas nporpamMmma JTUCIUTIIIAHBI
dDoTomMeTpHs IJIAMEHHU
3akperuieHa 3a Heopranmyeckoi ¥ aHAJTUTHYECKONH XUMUU
Kadeapoii:
Hamnpasnenune 04.05.01 ®dynaameHTadbHAA M NPUKJIATHAS XUMUSH
MOJITOTOBKU:

HaHpaBHCHHOCTB 3KCHepTHaﬂ H MECAUIMNHCKAsA XUMUA: TEOPUHA A

(mpoutp): NPaKTHKA.

KBammmbukanus: Xumuk. [IpenogaBarejb XUuMHUH

®dopma oOydeHUs: O4YHAS

Cemectp: 8

[Iporpammy cocTaBui(H):

KaHO. XUM. HayK, ooy., Mununa Mapus Braoumuposna

TBepsb, 2025



1. HEJIM U BAJJAYHU JUCHUTIJIMHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

[ToaroroBka crenuanyucToB, BIAACIOIINX TEOPETUUECKUMU OCHOBAMU U MPAKTUYECKUMU
npuemMaMu (POTOMETPUH JIAMEHH

3agaun:

[ToAroTOBUTH CTYACHTOB, YMEIOIIUX PEaTM30BaTh BO3MOKHOCTH, 3JI0KEHHBIC B
anmapaTypy JJis IPOBEACHUS aHaIKM3a 10 (OTOMETPUH TUIAMEHH, YMEIOIIHUX PeaIn30BaTh yiKe
pa3zpaboTaHHbIE METOJAMKHU ITOTO BUA aHAJIU3a

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
Huxn (paznen) OIl: B1.B
TpebdoBanus K NpeaBAPUTEIbHOI MOATOTOBKE 00y4aIOIIEerocs:

duznyeckas XUMHUS
dusuka
Heoprannueckas xumus
AHanuTHyeckass XUMHUS

JAucuumiannabl (MOAYJIM) U IPAKTUKH, IJI51 KOTOPBIX OCBOCHUE JAHHOM IHCHUILINHbBI
(MoayJis) He00X0AMMO KaK MpealecTBYOIIee:

[IpenauniomHas npakTuka
3. OBPBEM JUCHHUIIVINHbI

O01as Tpya0eMKOCTh 4 3ET
YacoB 110 y4eOHOMY ILIAHY 144
B TOM 4HCJIE:

AyIUTOPHBIC 3aHITHSA 55
CaMOCTOSTENIbHAS PaboTa 22
JaCcOB HA KOHTPOJIb 27

4. INIAHUPYEMBIE PE3YJBbTATbBI OBYYEHUSA 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[IK-1.1: [Tnanupyet oTnenbHbIE CTAUU UCCIEA0BAHUS MTPH Haauuuu oduiero niuana HUP

I1K-1.2: BoiOupaet TeXHUUECKUE CPeJICTBA U METOBI UCIIBITaHUH (M3 Habopa UMEIOIINXCS)
JUISL pelIeHus MocTaBiIeHHbIX 3aa1ad HAP

TIK-1.3: I'oTOBUT OOBEKTEI UCCIIETOBAHNS

[1K-2.1: I[TpoBoAMT MEepBUYHBIN MOMCK MH(OPMALIMU IO 3aJJaHHOW TeMaTHKe (B T.4., C
UCIIOJIb30BAaHUEM MATEHTHBIX 0a3 JaHHBIX)

I1K-2.2: Ananu3upyet 1 0000-111aeT pe3yIbTaThl IATEHTHOTO MOUCKA MO0 TEMAaTHKE MPOEKTa
B BbIOpaHHOW 0071aCTH XUMHUH (XMMHUYECKON TEXHO-JIOTHH)

5. BUJAbI KOHTPOJIA

Bugsr KOHTPOJIA B CEMECTpaAx:

JK3aMEHBI | 8

6. A3BIK IIPEIIOJABAHUA

SI3BIK TTpenoaBaHus: pyCCKUM.



7. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI (MOAY JIS1)

Kon HaumeHoBaHue pa3iesioB u Bun Cemectp | HacoB | HUctou- | [Ipumeuyan-
3aHAT. TeM 3ansatus | / Kypc HUKH He
Paspnen 1. Beenenue
1.1 |BBeneuue Jlek 8 2
o1
Pa3nen 2. Inamenso-
SMUCCUOHHBIN aHAJIN3
2.1 |IImamMeHHO-3MUCCUOHHBIN Jlex 8 10 JI1.1
aHaJmn3 JI1.2J12.1
21
2.2 |IlmamMeHHO-3MUCCUOHHBIN JIab 8 18 JI1.2
aHaJmn3 o1
2.3 |IInamMeHHO-3MHUCCHOHHBIN Cp 8 11 J1.1
aHaJn3 JI1.2J12.1
o1
Paznen 3. IlnamenHo-
a0COpOITMOHHBIN aHATU3
3.1 |IlmameHHO-aOCOPOITMOHHBIH Jlex 8 10 JI1.1J12.1
aHaju3 21
3.2 |IlmamMeHHO-a0COPOIMOHHBIM Jla6 8 15 J1.2
aHam3 o1
3.3 |[InamenHO-a0CcOPOLMOHHBIIH Cp 8 11 J1.1
aHanm3 JI1.2J12.1
o1
Paznen 4. Kontpons
4.1 |Koutpoas DK3amMeH 8 27
o1
OO0pa3oBaTte/ibHbIE TEXHOJIOTUH
1.BBenenue:

Nudopmannonnsie (1udpoBbie) TEXHOIOTUN

AKTHBHOE CITyIlIaHue

2. IlnmaMeHHO-DMUCCUOHHBIN aHAN3:

JIMCKyCCHOHHBIC TeXHOJIOTHH ((OpyM, CUMITO3UYM, 1e0aThl, aKBapuyMHasI TUCKYCCHS,

MaHeNbHAs TUCKYCCHSI, KPYTIBINA CTOM, (pacuIuTHpOBaHHAS U T.1.)

Nudopmannonnsie (1uQpoBbIe) TEXHOIOTUN

TexHOoIOTHH Pa3BUTHUS KPUTHUECKOTO MBITIUICHUS

AKTHBHOE CITyIlIaHHE

3. [InameHHO-a0COPOIIMOHHBIN aHATH3:

JluckyccruoHHbIe TeXHONIOTHH ((hOpyM, CUMITO3UYM, 1e0aThl, aKBapuyMHasl TUCKYCCHS,

MaHeNbHAs TUCKYCCHSI, KPYTIBIHA CTOM, (pacuIuTHpOBaHHAS U T.1.)

Nudopmanronnsie (1UPpoBbIe) TEXHOIOTUN
TexHonoruu pa3BUTUS KPUTUUECKOTO MBIIICHUS
AKTHBHOE CllyIlIaHue

Cnncok 00pa3oBaTe/IbHbIX TEXHOJIOT U

JlickyccroHHBIE TeXHONOoTuu ((popym, CUMIO3nyM, 1e0aThbl, akBapruyMHast TUCKYCCHs,
TaHEeJbHAS TUCKYCCHsI, KPYTIBINA CTOM, PacHuIUTHpOBAaHHAS | T.1.)




2 | Mudopmarmonnsie (iuppoBbie) TEXHOIOTUU

3 Texaomorun Pa3BUTHUA KPUTHYCCKOT'O MBIIIJICHUSA

4 | AKTUBHOE ClTylIaHue

8. OHEHOYHBIE MATEPHAJIbI IJI5s1 IIPOBEJEHUA TEKYIIEA U
INPOMEXYTOYHOU ATTECTALIUN

8.1. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl IPOBECICHUS Telcymei/i aTTeCTallumn

OHGHO‘IHBIG MaT€pHrabl 1JI IPOBECACHUA TeKymeﬁ arTeécTaluy IpUBEACHBI B IIPUIIOKCHHUN

8.2. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl IPOBECIACHUS leOMe)KyTO‘lHOﬁ aTTeCTallumn

OneHouyHble MaTepUaibl AJi MPOBEACHUS MPOMEKYTOUYHOM aTTECTallUK TPUBEICHBI B
IPWIOKEHUN 2.
8.3. TpeGoBaHus K PEeiTUHI-KOHTPO.JIIO

TpebGoBaHus K PEUTHHT-KOHTPOJIIO

JlaGopaTopHas padota Nel

BeInonHeHue npakTHYecKon (IKCIepUMEHTAILHOM ) 3a1aun — 3 Gayiia
OOBsiICHEHHE TEOPETUUECKUX OCHOB JIaHHOM paboThl — 1 OGaia

CobeceoBaHHE MO0 OAHOMY U3 3aJaHUM I CAMOCTOSITCIBHOM paOdoTHI -1 Gat
Pemrenue 3amaun Ha TeMy JTaHHOM J1a00paTOpHOI paboThl — 1 Gaur
JlaboparopHuas pabota Ne2

BeinonHeHue npakTHuecKon (IKCIepUMEHTATLHOM ) 3a1auu — 3 Gaia
OOBsICHEHHE TCOPETHYECKUX OCHOB JIaHHOU paboThl — 1 Oamra

CobeceoBaHHE MO0 OAHOMY U3 3aJaHUM I CAMOCTOSITCIBHOM paOdoTHI -1 Gat
Pemrenue 3a1aun Ha TeMy JTaHHOM J1a00paTOpHOI paboThl — 1 Gaur
JlaboparopHas pabota Ne3

BrinonHenue npakTuyeckoi (IKCepUMEHTaIbHON) 3a1auu — 3 Oasia
OObscHEHNE TEOPETUUECKHUX OCHOB JIaHHOM paboThl — 1 Oasia

CobecenoBanue Mo OAHOMY U3 3aJaHUM I CAMOCTOSITEIbHOM paboThI -1 Gamn
Pemenue 3anaun Ha TeMy qaHHOM JabopaTopHoil paboTsl — 1 Gamn
JIaboparopHas pabota Ned

BoinonHenue npakTuyeckoi (3KCepUMEHTaIbHOMN) 3a1auu — 3 Oasia
OObscHEHNE TEOPETUUECKHUX OCHOB JIaHHOM paboTh! — 1 Oasia

CobecenoBanue Mo OAHOMY U3 3aJaHUM I CAMOCTOSITEIbHOM paboThI -1 Gat
Pemenue 3anaun Ha TeMy qaHHOM JabopaTopHoil paboThl — 1 Gamn
JIaboparopHas pabota Ne5

BrinonHenue npakTuyeckoi (3KCepUMeHTaIbHOMN) 3a1auu — 3 Oasia
OObscHEHNE TEOPETUUECKHUX OCHOB JIaHHOM paboThl — 1 Oaia

CobecenoBaHue 10 OJHOMY M3 3aJJaHHUM JJIsI CAMOCTOSATEIHHON paboThI -1 6amt
Pemenwue 3anaun Ha TeMy JaHHOM Ja00paToOpHOIl paboThl — 1 Gan

[TepBast KOHTPOTBHAST TOUKA ..uuvveeenntteentteeennteeeeneeeenaeeennteeeanneeeeanneeenn 30 6amioB
2 MOJIYJIb

JlabopaTtopHas pabota Ne6

BrinonHenue mpakTudeckoi (IKCIepUMEHTaIbHOMN) 3a1auu — 3 Oasia
OOBbscCHEHHE TEOPETHUECKUX OCHOB JIaHHOM paboThl — 1 Gamna

CobecenoBanue Mo OAHOMY W3 3aJaHUH I CAMOCTOSITEIBHOM paboThI -1 Gamt
JlabopaTtopHas pabota Ne7

BrinonHenue mpakTudeckoi (IKCIepUMEHTaIbHOMN) 3a1auu — 3 Oasia
OOBbscHEHHE TEOPETHUECKUX OCHOB JIaHHOU paboThl — 1 Gamna

CobecenoBanue Mo OAHOMY U3 3aJaHUH I CAMOCTOSITEIBHOM paboThI -1 Gamt
JlabopaTtopHas pabota Ne§

Brinonnenue npakTuyeckoi (3KCepuMeHTaIbHON) 3a1auu — 4 Oasia




OOBbsicHEeHHE TEOPETHUECKUX OCHOB JIaHHOU paboThl — 3 Oaria

CobecenoBanue Mo OAHOMY U3 3aJaHUM I CAMOCTOSITEIBHOM paboThI -1 Gamn

Pemenue 3amaun Ha TeMy TaHHOU JabopaTopHOM paboThl — 1 Gast

[IpemMuanbHbIi O0aIbl 32 KAYECTBO M TBOPUCCKUIN ITOAXO/ IIPY BBIIIOJIHCHHH J1A00PaTOPHOM
paboThl — 1 Gamn

JlabopaTtopHas pabora Ne9

BrinonHeHne npakTudeckoi (3KCepuMEHTAIBHON) 3a1aun — 4 Oayia

OOBsicHEHHE TEOPETUUECKUX OCHOB JJAaHHOW paboThl — 2 Oasia

CobeceoBaHHEe MO OAHOMY U3 3aJaHUM I CAMOCTOSITCIBHOM paOOTHI -2 Oal

Pemrenue 3a1aun Ha TeMy JJaHHOMW J1a00paTOpHOI paboThl — 1 Gasr

[TpemuanbHBIi O6a/IBl 32 KAYECTBO U TBOPUYECKUN MTOAXO/ IPY BBHITIOJIHEHUH J1TA00pAaTOPHOU
pabotsl — 1 6amn

BTOpPast KOHTPOTBHAST TOUKA ...eccccuuvireeeriiiieeeeiiireeeeeiireeeesetseeeeesnseeesasssesesssssseeessnssesens 30
0aioB

DK3aMeH — UTOTOBOE TECTUPOBAHHE 110 TEME .......... 40 OayIoB

Hroro 3a cemectp 100 6amnoB

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIS)

9.1. PexomMenayemasi qurepatypa

9.1.1. OcHOBHAas JIUTEpPATYypa

HIudp Jluteparypa

JI1.1 |Pabyxun FO. 1., DnexrpoHHas abcopOLMOHHAS CIIEKTPOCKOIHNS B OPraHUYECKON XUMUU,
Cankr-IlerepOypr: Jlanb, 2024, ISBN: 978-5-507-47519-3,
URL.: https://e.lanbook.com/book/385088

JI1.2 |3BekoB A. A., HeBoctpyes B. A., Kanenckuit A. B., CiekrpanbHbie METOBI
uccinenosanus B xumuu, Kemepono: KemI'V, 2015, ISBN: 978-5-8353-1823-0,
URL: http://e.lanbook.com/books/element.php?pll 1d=69980

9.1.2. /lonoTHMTE/IbHAS IUTEPATYPA

HIudpp Jlutepartypa

JI2.1 |Yepxkacosa E. B., TeopeTrnueckue u skCriepuMeHTAIbLHBIE METO/IbI UCCIICIOBAHMS B XUMUH,
KemepoBo: Ky3I'TY umenn T.®. I'opbauesa, 2017, ISBN: 978-5-906969-33-0,
URL: https://e.lanbook.com/book/115183

9.2. Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"

D1 |eLIBRARY.RU : nayunas snextpoHHas 6ubianoreka : caift. - Mocksa, 2000. - URL:
https://elibrary.ru (mara oopamenus: 09.07.2019). - Pexxum noctyna: ajis 3aperucTpup.
nojib30Bartesiel. - TekcT: anekTponHslid: http://elibrary.ru/

9.3.1 IlepevyeHb MPOrpaMMHOI0 o0ecreyeHust

1 Kaspersky Endpoint Security 10 ans Windows
2 Adobe Acrobat Reader

3 Google Chrome

4 WinDjView

5 OpenOffice

6 Foxit Reader




9.3.2 CoBpeMeHHbIe TPO(deccHoHAIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHbIE CTIPABOYHbIE
CHCTEMBI

—

ObC «ZNANIUM.COM»

9BC «IOPAUT»

OBC «YHuBepcurerckas OMOIMOTEKA OHIANHY

SBC IPRbooks

9BC «Jla"b»

9bC BOOK.ru

ObC TeI'Y

Hayunas snekrponnas 6ubmmotexa eLIBRARY.RU (moamucka Ha KypHaIIbI)

O| oo Q| ] »] K| W] N

Penozutapuit TBI'Y

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOY JIS)

Ayaurt-1 Oo6opynoBanue

3-406 KOMIUIEKT y4eOHOU MeOesu, BEChI, J1a00paTOpHbIE HOHOMEPHI, opTaThuBHbIE pH-
METPBI, TOTCHIIMOCTAT-TAIbBAHOCTAT, CKaHEP, MKa(bl, KOMIBIOTEPBI, THPSI

11. METOJAUYECKHUE MATEPHUAJIBI JJISI OBYUAIOILIUXCSI IO OCBOEHHUIO
JUCHUIINHbBI

MGTOIH/I‘-IGCKI/IG YKa3aHuA MPHUBCACHDBI B IIPHUJIOKCHUU 1.

INPUJIOKEHHUE 1

8. METOJUYECKUE YKA3AHUS 1151 OBYYAIOILMXCSI [10 OCBOEHHIO JUCLIMITIINHBI
(MOY.JIsST)

Hepeqenb yqe6H0-MeTozmqec1c0ro o0ecrieyeHusl I CaMOCTOSITEIbHOM paﬁOTbl 06yqamumxcn mo
JUCHMILIMHE

1. CopnepxaHue AUCUUILIUHBI.
2. Meromuyueckue MaTeprabl U1 padOTH Ha 1a00OPaTOPHBIX 3aHATHAX.
3. Meronuueckue MaTeprabl I MOATOTOBKH K SK3aMeHY.

1. Copep:xanue AMCUUIIMHBI

Knaccudukarss MeTonoB aHanmu3a mo ¢oroMerpuu mwiamenn. OOmactu npumenenus. OOmas cxema
anmapaTypHOH peannu3aliy 3THX METO/I0B aHAJIN3A.
OCHOBHBIE TOHATHS B IUIAMEHHO-3MHCCHOHHOHM (oTomerpnu. OOmas cxemMa OCHOBHBIX TPOIleccoB. PacmbuieHue
aHaTM3UPyeMoro pacTBopa. OCHOBHBIE BUBI PACTIBUINTENEH, MPUHIUIIEI HX PabOThl, KOHCTPYKTUBHBIE OCOOCHHOCTH,
TpeOOoBaHNUs, NPEAbIBIISIEMbIE K HAM.
[Tnamena, ucrosb3yemMble B IJIAMEHHO-IMHUCCHOHHOW ()OTOMETpHH. YCIIOBHS O00Opa3oBaHMsA M CTPYKTypa IUIaMEH.
OcHOBHBIE NapaMeTphl IUNIAMEH U UX BIMSHUE HA PE3yJbTaThl aHanu3a. [ Openky, HCIOJb3yeMble B IUIAMEHHO-
SMHUCCHUOHHOM aHaIu3€, UX yCTPONUCTBO, OCHOBHBIE XapaKTEPUCTHKH.
®u3NKO-XMMHYECKHE MPOLECCH, MPOMCXOASAIINE B IUIAMEHHU TIPH IUIAMEHHO-3MHUCCHOHHOM aHanm3e. O0mias cxema
nponeccoB. M3myueHue cBeTa B IIaMeHH. ATOMHBIE, MOJIEKYJIIPHBIE, CIUIOLIHBIE CIIEKTPBl. 3aBUCHMOCTb MEXIY
MHTCHCUBHOCTBIO M3ITyYeHHS U KOHIICHTPAIUEH 3JIeMEHTOB B PacTBOPE.
@DOoTOMETPHI U CIIEKTPOGOTOMETPHI UII AIMHCCHOHHOTO MeToAa. Thmsl mpuOOpOB, WX XapaKTEPUCTHKH M 00JacTh
MIPUMEHEHNS, IX OCHOBHBIE Y3IIBL.
Texnuka doromerpupoBanus. Pabouas o0xacTs KoOHIEHTpanwid. Vi3aMepeHne ¢ MOMOIIBIO: TPagyHpOBOYHON KPHUBOIA,
MeTOJ]a OTPAHWYHBAIOIINX PACTBOPOB, MeTo1a 100aBoK. Bribop mmamenn.
OcHoBHble TOHATH.OOMIAsT cXeMa OCHOBHBIX MpoleccoB. DU3MKO-XUMHUYECKHE TPOIECChl B abCOPOIMOHHOM
Metoze. Ilornmomenue cBera B maMeHu. HennaMeHHble METOABI ATOMH3ALIUN.
dotomerpsl ast abcopOoHHOr0 MeroAa. Tumbl mpuOopoB. VICTOYHHMKH M3IyYEHHsS: JIaMIIbl C IIOJIBIM KaTooM,
JIAMIIBl C TapaMu METaJuI0B. MOHOXPOMATOPBI, IPUEMHUKH, N3TYUCHHUS], YCUINTEIH, PETUCTPUPYIOIINE TPUOOPBL




Texauka QoromerpupoBanusi. Bribop mimamenu. M3mepeHue KOHIEHTpaIMu pacTBopa mpoObl. Mcmonmb3oBaHue
AJIEKTPOTEPMUIECCKON aTOMH3AITUH JIJIs1 a0COPOIMOHHOTO METOA.

2. MeToan4eckne MaTepHaJibl 1J1s1 pa00ThI HA 1a00PATOPHBIX 3aHATHAX
Ilepeyens JadopaTopHBIX padoT

1.03HaKOMIIEHHE C TIpaBHIaMH PadOTHI Ha IIIaMeHHOM criekTpodoromerpe. [Tonck onTuMansHbIX TapaMeTpoB
paboTsl mIamMeHHOTO hoToMeTpa i ananmza Li, K, Na.

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

3.0Onpenenerne conepkanus Li (K, Na,) MmeTomoM rpagyrpOoBOYHON KPHUBOH

4.0Ompenenenne cogepxanns Li (K, Na, Ca) meromom n1o6aBok

5. Ompenenenue copepxanust Na u K B 00pasiie MUHEpaIbHOM BOJIBI

6. OieHKa KauecTBa KaJIMHHOTO YA00peHHs (110 COJCPIKaHNIO KaJTust)

7. O3HaKOMJIEHHE C IIPaBUJIaMH pabOTHI Ha aTOMHO-a0CcOpPOIOHHOM criekTpodoTomeTpe. BriOop onTuManbHbIX
rapamMeTpoB ISl OTIPEJCIICHUS COJIepKaHHs B pacTBOpe Ag.

8. Ompenenenne conepxanns cepedpa METOJOM aTOMHO-a0COPOIIMOHHON CIIEKTPOCKOIIHHN B IIPOOE CIUIaBa.

9. Onpenenenne conepxkanus Fe, Ni B crutaBe

3. MeTroanueckne MaTepUaJIbI VIS OATOTOBKHU K YK3aMeHY.
IIporpaMma HTOroBOro K3aMeHa

1. Kraccudukanus meronoB ananuza mno ¢oromerpun mameHn. O6mactu npuMeHenus. OOmas cxema
anmnapaTypHO# peanu3alyy 3THX METO0B aHaIM3a.

2. OcHOBHBIC TIOHATHS B IUIAMEHHO-3MHCCHOHHO# (oromerpuu. OOmmias cxema OCHOBHBIX MPOIIECCOB.
Pacnbutienue ananusupyemoro pactBopa. OCHOBHBIC BHIbI PACIbUIATENCH, MPUHIUIBI WX PabOTHI,
KOHCTPYKTHUBHBIC 0COOCHHOCTH, TPEOOBaHHS, IPEIBSABIACMBIC K HAM.

3. IlnameHa, MCHONB3yeMbIE B IDTAMEHHO-YMUCCUOHHON (oToMeTpur. Y clloBUs 00pa3oBaHUs U CTPYKTypa
maMed. OCHOBHBIC TapaMeTphl IUTaMEH M WX BIWSHUC Ha Pe3yJbTAThl aHanu3a. [ Openku, UCIoJb3y-
eMBI¢ B INIAMEHHO-9MHCCHOHHOM aHAJIM3¢, UX YCTPOUCTBO, OCHOBHEIC XapPAKTEPUCTHKH.

4. OU3NKO-XMMHYECKHE TPOIECCH, NPOMCXOINIME B IUNIAMEHH NPH IUIAMEHHO-3MUCCHOHHOM aHajH3e.
OO6mas cxema mnporeccoB. M3mydyeHue cBeTa B IUIAMEHH. ATOMHBIC, MOJICKYJISIPHBIC, CIUIOIIHBIC
CIICKTPHI. 3aBUCUMOCTD MEKIAY MHTCHCUBHOCTBIO U3JTYUCHUA U KOHHeHTpaHHeﬁ QJICMCHTOB B pacTBOPE.

5. dotomeTpsl U CieKTPOHOTOMETPHI I SMUCCHOHHOTO MeTo/ia. THUIbI TPHOOPOB, UX XaPAKTEPUCTUKH U
001acTh MIPUMECHCHUA, UX OCHOBHBIC Y3JIbI.

6. Texuuka QoromerpupoBanus. Pabouas oOnacTe KOHIEHTpauuil. l3MepeHue ¢ IMOMOIIBIO:
TPaIyUPOBOYHOM KPHUBOIL, METO/Ia OTPAHHYHBAIOIINX PACTBOPOB, METO/a 100aBOK. BBIGOp miamMeHw.

7. OcHoBHble moOHATHA. OOImAs cXeMa OCHOBHBIX HpoueccoB. DU3HKO-XMMHYECKHE MPOLECCH B
abcopOuroHHoM Metoze. [loromieHne cBeta B IUTaMeHH. HemiaMeHHbIe MEeTO bl aTOMU3alUH.

8.  ®otomerpsl 1 abcopOLHOHHOro Metona. Tumbl npruOopoB. VICTOYHUKY M3IyYSHUS: JIAMITBI C MOJIBIM
KaTOJOM, JIAMIIbI C TTapaMH MeTayioB. MOHOXpOMATOPEI, IPHEMHUKH, U3ITyYCHHs], YCHIUTEIH, PErUCT-
pupyroLIHe TPHOOPEL

9. Texuuka QoromerpupoBanus. Bpibop miameHu. l3MepeHHe KOHLIEHTPAalMU pacTBopa MpPOOBIL.
Vcrios1p30BaHUE INEKTPOTEPMHUIECKON aTOMHU3ALMH sl a0COPOIIMOHHOI0 METOa.

MNPUJIOKEHME 2

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. OueHoYHbIEe MaTepHAJIbI /ISl IPOBeAeHUS TeKylIel aTTecTaluuu

Tunorble KOHTPOJIbHbIE 3aIaHUsI IJIsI POBEPKHU YPOBHA chopmMupoBaHHocTH KommeTenuun ITK-1
CriocoOeH BEIOMpATh U MCITOJIB30BATh TEXHHUYSCKUE CPEACTBA W METOIbI UCTIBITAHUH TSI PELICHUS
HCCIICI0BATEIbCKHX 3124 XUMUICCKON HANIPABICHHOCTH, IOCTABJICHHBIX CIICIIHATHCTOM 00JIee BBICOKOM
KBaTH(pUKAIIN

Howmep ITpaBUIBbHBINA OTBET Kpurepuu
3a/1aHU (xitr0u) OLICHUBAHUS 3aJaHUH
s ConeprxaHue BOIpoca/3a1aHus

3adanusa 3aKpvimozo muna

1 1 Merto 3MUCCHOHHOM MJIaMEHHON 1 Gann 3a mpaBWILHBIN OTBE
CIIEKTPOMETPHH OCHOBaH Ha
1) u3MepeHur UHTEHCUBHOCTH CBETA,

n3J1y4acMoro BO36y)K,H€HHI)IMI/I aToOMaMHu HUJIN




MOJICKYJIaMH TIPY BBEICHUH BEIICCTBA B
IaMst

2) U3MepEHUH TOTJIONIEHHUS PE30HAHCHOTO
M3JTyUYeHUS] ATOMaMU ONPEIeNIIEMOTO0
3JIeMEHTa

3) u3MepeHun NePEU3ITyICHUS CBETOBOM
SHEPIUH, MOTJIOIICHHON CBOOOIHBIMH
aToMaMH

4) U3MEepeHnH CBEYCHUS aTOMOB, HOHOB,
MOJIEKYJI HJIH APYTHX OOJiee CII0KHBIX
LIEHTPOB, BOSHUKAIOIIETO B pe3yJIbTaTe
3JIEKTPOHHOT'O MEePEX0/ia B ATHX YaCTHIAX MPU
WX BO3BPALICHUU U3 BO30YKICHHOTO

COCTOSAAHHS B HOPMAJIbHOC.

3 B 0CHOBE KOJIMUECTBEHHOTO aHaIN3a JIEKUT
CIIEKTPAJIbHON JTUHUHI

1) moyto>keHne

2) moymupuHa

3) HUHTEHCHBHOCTD

1 6aJut 3a NPaBUIIBLHBIA OTBE]

4 Kakas ra3oBast cMech IO3BOJISICT MOy IUTh
Hau0OoJIee BHICOKYIO TeMIIepaTypy IiaMeHu?
1) anetuiieH - BO3aAyX

2) alleTUIICH - KUCIIOPOJ,

3) cBeTWJIBHBIH T'a3 - BO3AYX

4) BOIOPOJ - KHCIIOPOJ

1 Gat 3a MpaBUIIBHBINA OTBE)

1 CriekTp camMoro IUIaMeHH TIPEICTaBIsET CO00H
1) cnextp MonexyssipHbIXx gactul (C,, CH,
OH, HCO, CO, CO,, H;0)

2) cuektp atomos (C, H, O)

3) chekTpbl MOJIEKYJ U aTOMOB

1 6aut 3a MpaBUIIBHBIA OTBE]

3 B cepuiiHbIxX maMeHHbIX hoToMeTpax
UCIIONIb3YETCs CIIeYIOUINI CrIoco0 BBEACHUS
B IJIaMsl aHAJIM3UPYEMOT'O BEIIECTBA

1) HaHEeCceHHe Karesb aHATH3HPYEMOro
pacTBOpa Ha TOpsUMii TpadUTOBBIN CTEP)KEHD
2) nucrieprupoBaHUEM aHAIU3UPYEMOTO
pacTBOpa C OMOIIBIO YIBTPa3ByKa

3) nucnieprupoBaHUe aHATHU3UPYEMOTO
pacTBOpa IHEBMAaTHYECKHM CIIOCOOOM

4) ¢ momouIpio GyIBErypaTopoB

1 Gann 3a mpaBUIBHBIN OTBET

3aoanusa omkpeimozo muna

Jlnist onpeniesieHnst Kaliksi METOJIOM T'PaayHpOBOYHOTO rpaduka
MIPUTOTOBMIIM CepuI0 CTaHAapTHHIX pacTBopoB KCl u mpoBenn ux

(hoTomeTpHupoBaHue B IUTaMeHH. Pe3ympTaTel hoTOMETpHpOBAHKS:

3 6amia




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 o0pasma comu 0,2548 T pactBoprmm B 100 mi
JHMCTHIUTHPOBAHHOHN BOJBL. AJIMKBOTY pacTBopa 10 M HOMECTHIIH B
KOJIOY BMECTUMOCTBI0 250 MJI ¥ JOBEJIM IO METKHU JUCTHIUIUPOBAHHOM
BoJ10H. [TomyueHHsIl pacTBOp POTOMETPUPOBAIH NIPH TEX JKE YCIOBUSIX,
YTO U CTaHJAPTHBIE PACTBOPBI, OTCUET cocTaBui 82 en. Onpenenuts

coniepxanue kanus B oopasie (%).

[TpaBuIbHBIN OTBET (KIJFOY):

1. [TocTponm rpagyupOBOYHEIA IrpaduK.

[To rpaduky ompenenrM KOHIIEHTPAIIHIO KaJIisl, COOTBETCTBYIOIIYIO OTCUETy 82 ef
— OHa CcOCTaBJsIET 6,8 MI/I.

2. Tak kaK UCXOIHBII PACTBOP COJIM Mepesi U3MEPEHUEM ObLI pa30aBiieH, TO ¢
y4eToM pa30aBieHUS:

CiVi=Cobs

Cuex(K) - 10=16,8 - 250

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

Paccuuraem Maccy kanus B HCXOIZHOM PacTBOpe (U, COOTBETCTBEHHO, B
PacTBOPEHHOI HaBeCKe):

m(K) =Cyuex(K) -Vppa=170,0 - 0,1 =17,0 (mr).

3. Coneprxanue Kauus B oOpasiie:

o(K) = (m(K) /Myasecxn) - 100% = (17,0-1073/ 0,2548) - 100% = 6,67%.
OtBer:o(K) = 6,67%

1 6am

1 6amn

1 6amn

Hroro: 3 6amra

7 s onpenenenns Kanus B yI0OpeHHH METOJIOM JIBYX J00aBOK HaBECKY
ynobpenns 0,2146 r pactBopruu B 200,0 M TUCTHILTHPOBAHHON BOJIBL.
B tpu MepHBIe K00bI BMecTUMOCTHIO 50,0 M1 momecTimy mo 15,0 Mo
3TOTrO pacTBopa. Bo BTOpYIO U TPETHIO KOJIOBI JOOABUIH
cootBeTcTBeHHO 5,0 11 10,0 MJI cTaHAAPTHOTO PAaCTBOPA, OIYIEHHOTO
pactBopenuem 0,1525 r KCI B 100 mut aucTHiIMpoBaHHOM BOIbI. Bee
pacTBOPHI JJOBEIH JI0 METKH U M3MEPWJIN HHTEHCUBHOCTD N3JTy4eHHUS

KaJiysd B IIJIaMCHHU. PC3yJ’ILTaTBI Q)OTOMGTpI/IpOBaHI/IﬂZ

Ix 1x+<:T1 1x+<:T2

38 62,5 87

OnpenenuTs MacCOBYIO OO KaJIUs B YAOOPEHHN.

3 6aiuia

[TpaBubHBIN OTBET (KIJFOY):

1. .Paccuntaem KOHIEHTPAIMIO CTAHIAPTHOTO PACTBOPA, MOJIb/JI:
C°(KCl) =m(KCl) / (M(KCI) *Vppa)

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

1 6amn




PaccunraeM KOHIEHTpannuu J00aBKH B (POTOMETPHUPYEMBIX PACTBOPAX C yUETOM
pa30aBIICHUS:

Ceri= (C°(KCI) *Verr) / 50 = (0,0205 - 5) / 50 = 2,05-10*(mons/n).

Cer2= (C°(KCI) *Ver2) / 50 = (0,0205 - 10) / 50 = 4,1-10*(mons/n).

[MocTpoum rpaduk B koopanHatax I—Crosasxn.

Otpe3ok, oTceKaeMblii MPSIMOM 110 OCH abCIMCC, COOTBETCTBYET KOHICHTPALNU
KClB ananusupyemom pactope. Takum o6pazom, Cx(KCl) = 3,20-10-*mous/m.
2. Tak KaK HCXOIHBIH PacTBOP, IPUTOTOBICHHBIN U3 HABECKH yA0OpeHNs, OBII
pa30aBiieH 11 I3MEPEHHH, TO PACCUNTAEM €TO KOHIIEHTPAIIHIO C yYETOM
MIPOBEACHHOTO pa30aBICHUS:

Cuex(KC1) = (C(KCI) - 50) / 15 =(3,20-1073 50) / 15 =0,0107 (mob/).

Tak kak C(K) =C(KCl), paccuntaem mMaccy Kanusi B HCXOJJHOM pacTBope (T.€. B
HaBECKE yI00pCHNUs):

3. m(K) =C(K) -VppM(K) = 0,0107 - 0,2 - 39,0983 = 0,0837 (1).

CopneprxaHue Kainus B yA00pEeHHH:

o(K) = (m(K) /Muageckn) - 100% = (0,0837 / 0,2146) - 100% = 39,0%.
Oter:0(K) = 39,0%.

1 6amn

1 6amn

Hroro: 3 6amra

8 [Ipu onpeneneHnn conepkaHusI MapraHna B JETHPOBAaHHON CTaJIN
MpUMEHMUIU MeTo ] cpaBHeHUs. HaBecky cranu 4,9912 r pactBopmiu B
KHCJIOTE U TOBeNN 00beM pacTtBopa a0 250 mir. [ usmepeHuit
oTo0pasu anukBoTy pacTBopa 10 M1, TOMECTHIN B KOJIOY
BMeCTUMOCTBI0 50 MJT 1 1oBenu 00beM 10 MeTKH. [1pu
(hOoTOMETPHPOBAHNH B BBICOKOTEMIIEPATYPHOM INIAMEHH WHTEHCUBHOCTh
M3ITydeHns cocTaBmia 78 en. MHTeHCHBHOCTD M3My4YEHUs CTAHAAPTHOTO
3,0:10* M pactBopa MnCl, coctaBmia 54 ex. OnpenenuTh comepiKaHue

Mapranma B cramu (%).

3 6aiuia

[IpaBUIBHEII OTBET (KJIFOY):

1. Tak Kak 3aBUCUMOCTb HHTEHCUBHOCTHU U3JIYUYEHUs OT KOHLIEHTPALMH pacTBopa
muueitHa: [=k-C, To 151 aHanM3UpyeMOro U CTAaHIaPTHOTO PACTBOPOB MOXKHO
COOTBETCTBEHHO 3aIHCaTh:

Ix=k-Cy,

L=k Cer.

PaznenuB oHO ypaBHEHHE Ha APYroe, MOIyUYUM:

I/Iei=Cy/Cer,

BbIpaszum Cy:

Cx=L Cer/ler.

HO}ICTaBI/IB JIAHHBIC U3 YCJIOBUS, ITOJTYUYUM:

C(Mn) =78 - 3,0: 10"/ 54 = 4,33-10*(momn/mn).

2. Tak KaK UCXOIHBIN PacTBOpP, MPUTOTOBIICHHBIN U3 HABECKHU CTAIH, IEPE]
n3MepeHueM ObLT pa30aBIieH, HAIEM €r0 KOHIICHTPAIIMIO C YIETOM pa30aBiIeHUS:
C1V1 = C2V2

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

Cuex(Mn) = 2,165-1073(Mons/1).

3. Paccumraem mMaccy MapraHna B HICXOZHOM pacTBope (M, COOTBETCTBEHHO, B

pPacTBOPEHHON HaBECKE):

1 6amn

1 6aut

1 6amn




m(Mn) =Cyex(Mn) -VpparM(Mn) = 2,165-103- 0,25 - 54,938 = 0,0297 ().
CopepxaHrie MapTraHila B CTAJIN:

o(Mn) = (m(Mn) /Myapecrn) * 100% == (0,0297 / 4,9912) - 100% = 0,60%.
OrtBer: ®(Mn) = 0,60%.

Wroro: 3 Gamia

9 B criekTpe npo0Osr Mexay TuHuIMH kene3a A=304.26 um u 1,=304.508
HM MMCETCS CII¢ OJ[HA JIMHUS. BBIYHUCIUTE AJIMHY BOJHBI 3TOM JIMHUA AX,
€CJI Ha DKPAHE CIICKTPOIPOCKTOPA OHA YaJICHa OT NICPBOM JTMHUU

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

2 Gama

[TpaBubHBIN OTBET (KJTFOY):

1. BeruuciasieM 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, TOTYaeM:
Ax = 304,266 + (304,508 — 304,266) * 1,5/4,0 = 304.357 um
Otser: Ax = 304.357 am

1 6amn

1 6amr

Hroro:2 6amna

10 B BBITSDKKE M3 ChIpa METOZIOM (DOTOMETPHUH TIIAMEHH OTIPEACTHIN
conep:xanne Ca’". AHanu3 BEINOIHUIN METOAOM A00aBok. Cuna
(ororoka npu HOTOMETPUPOBAHUY aHATM3UPYEMOil IpoOHI (x) paBHA
17,0 MxA. [Ipu 106aBacHUN K TAKOMY e 00beMy IPOOBI CTAHIAPTHOTO

pacTBopa Ca®" nosrydeHsl CJIeIyIOIIHUe aHHbIE:

X+cCoos.,MKT/cM? | x+10,0 x+20,0 x+30,0

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

Haiitu comepxanne Ca’>" B BRITSKKE U3 ChIpa (MKT/cM®).

2 Ganna

[IpaBUIBHEII OTBET (KIIFOY):

1. CrpomM rpadux

I, mEKA

| | | | 2+ 3
-5 0 x+10 x+20 x+30 C(Cq ), mr/cm
2. Touka mepeceyeHUs] NPSIMOM C OCBIO aOCIMICC COOTBETCTBYET COJEPIKAHHIO
OTPEJENSIEMOTO BEIECTBA B aHamu3upyeMoM pacteope. C(Ca?") = Smkr/cm?

Otser: C(Ca*") = Smxr/cm?

1 6amr




1 6am

Hroro:2 6amra

Jrtan ¢popMUpOBaHUS
KOMIIeTeHIIH, B KOTOPOM
y4acTByeT AUCHUIJIMHA

TunoBbie KOHTPOJIbHbIE 3aJaHUSA 1151
OLEHKHU 3HAHUI, yMEeHHN i, HABBIKOB (2-
3 npumepa)

IMoka3aTenn n KpuTepun
OLICHMBAHHS KOMIIETeHLHH,
1IKAJIA OLleHHBAHUSI

[IK-1.1 [Inanupyer oTaenbHbIE
CTa/INH FICCTICAOBAHMS TIPH
Hamuuun ooriero miana HAP

1.

AGCOPOIIOHHBIM METOJIOM TOTY4ICHBI
pa3yIbTaThI MOTJIOMICHHS IS CEPUH
CTaHJAPTHBIX PACTBOJIOB PTYTH:
C(Hg)? mxr/mn 0 0,30 0,60 1,00 2,00
[Tornomenue 0,02 0,90 0,175 0,268
0,440

IMornomenue npoosr 0,040. Kakosa
KOHLIEHTpPAIHs PTYTH B Ipode?
[MocTpouTh KaIMOPOBOYHBIN rpad UK B
Excel, HaliTH anmpOKCHMHPYIOMIYIO
(hYHKIHIO U C €€ TIOMOIIBIO BEIYUCITUTD
pe3yIbTar.

2.

Ilpu ompeneieHHH CBUHIA B Mpode
METOJIOM ¢doromeTpun IUTaMeHH
nonyueHn curan 0,325 ycn.en. K mpo6Ge
oosemom 100 M mo6aBumm 300 MK
collM CBHWHIA C KoHIeHTpauued 50,0
Mr/n u nonmy4unu cursain 0,670 ycn.en.
KakoBa koHIleHTpanusi CBUHIIA B TIpoOe?
Hust pacyeroB HCTIOJIb30BATh
rpaduyeckuii MeToJ C NPHHEHEHUEM
Excel.

HmeeTcs momHOE BEpHOE PEIICHH(
BKJIFOYAOIICE MPaBHIbHBIA OTBET
3 o6bamra; JlaHO BepHOE PEIICHUS
HO JIONYyIIEHbl HECYIIECTBCHHb]
(haKTHUCCKHE omuoOKu, H
HCKaXKarolue OOIEero CMBbICIa—
Gamma; ¢ Hmeetcs BepHO
pelIeHre TOJIBKO YacTH 3aJaHus]
2 Gamra

1 Oamn. 1 Gamr — «3»

«4» 3 bamma — «5»

[1K-1.2 Beibupaer TexHUYeCKUe
CpeICTBA M METO/IbI HCIIBITAHMIT (13
Habopa UMEIOIIHXCS) TS PeILeHHs
nocTaBiaeHHbIX 3aga4 HUP

1.

AGCOPOIIMOHHBIM METOIOM Oy YECHBI
pas3yJsbTaThl HOTJIOIIEHHS IS CEPUU
CTaH/IapTHBIX 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 npo6st 0,040. Kakosa
KOHLIEHTpAIHs PTYTH B Ipode?
ITocTpounTb KaIMOPOBOYHBIN rpad UK B
Excel, HaliTH anmpOKCUMUPYIOIIYIO
(DYHKIIHIO U C €€ TIOMOIIBIO BHIYUCIIUTh
pe3yJnbTar.

2.

IIpu ompenenemmn cBuHIA B Tpode
METOJOM dhoTomeTpun IaMeHU
monyden curan 0,325 ycn.en. K mpobGe
ooremMom 100 ma moGaBwim 300 MK
coii cBHHLIA C KoHueHTpauued 50,0
M1/ 1 oiyuniu cursain 0,670 yei.en.

KakoBa koHIIeHTpanusi cBHHIA B TpoOe?
Jliist pacyeToB HCII0JIb30BaTh

Hmeetcs momHOE BEepHOE PEIICHHY
BKITIOYAFOIIEE NMPABIIIHHBIN OTBET
3 Oamma; /laHo BepHOE pelieHHd
HO JOIMyHICHBI HECYHICCTBCHHD]
(bakTryeckue ommoOKH, H
HCKa)Karoniyue oOIIero CMbIciaa—
Oamma; ¢ Hmeetcs BepHO
peIllcHHEe TOJILKO YaCTH 3aJaHHus]
2 Oamna

1 Oayn. 1 Gamr — «3»

«4» 3 bamna — «5»




rpadu4ecKuii METOA ¢ MPHHCHCHHEM
Excel.

TIK-1.3 I'oToBHUT OOBEKTHI
HCCIIEIOBAHHUS

1 [IpaBmibHEN oTBeT — | Gaymn Ted

[Touemy OJHOBPEMEHHBIN aHau3
HECKOJIbKMX  JJIEMEHTOB  IMPaMEeHHO-

n3 3 3amanmii: 1 Oamr — «3» ,

a0COpPOIMOHHBIM MeTozoMOo0ee | Oamma — «4» , 3 bamna — «5»

CJIOKEH, YeM IPaMEHHO-3MHCCHOHHBIM
MeTOoI0M?

2.

Kakoe BiusHME OKa)keT W3MEHEHUE
CKOPOCTH TIIOTOKAa TOPIOYEro rasa u
OKHCITUTES Ha MPaKTUIECKHE
pe3yapTaThl aHadu3a 10 (OTOMETPHU
miamMeHu?

3.
Hoquy B HﬂaMeHHO-a6COp6HI/IOHHLIM
MCTOAC HCIOJIB3YIOTCA IICJICBBIC

TOPEJIKH, a B TNIAMCHHO-a0COPOIIOHHOM
Het?

)

TunoBble KOHTPOJIbHBIE 32aHUS /15 IPOBEPKH YPOBHsSI c(hOPMHPOBAHHOCTH

komnerennuu [1K-2

CnocobeH OKa3bIBATb I/IH(I)OpMaL[I/IOHHyIO NOAACPIKKY CricuajIucraMm, OCYIICCTBIIAIOIIINM HAay4YHO-

HCCIIeIoBaTeIbCKIE PaOOTHI

Howmep IIpaBunbHbIN OTBET
3a/1aHA (xir04)
i

CopeprxaHue BOIIpoca/3aaaHus

Kpurepun
OLICHWBAHMS 3aJaHUH

3adanus 3aKpvimozo muna

Kakas cxema oTpakaeT IpoIeccHl,
MIPOTEKAOIIHE B INIAMEHH?

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

2) a3p030J1b — HCMApEeHUE PACTBOPUTEIST —
JTUCCOIIMAIUS TBEPIBIX YACTHI —
BO36y)KI[eHI/Ie — WOHM3alusa — U3JIyYCHUEC
3) a’po30sp — KCMApEeHUe PaCTBOPUTEIS —
00pa3oBaHKe TBEPJBIX YACTUL — TIABICHUE
— UCMapCHUEC TBEPABIX YaCTUI] —
JTUCCOIMAIUS — BO30YKICHIHE—U3TYICHUE
4) a’p030JHb — UCMAPCHUE PACTBOPHUTEIIST —
00pa3oBaHUE TBEPIBIX YACTHUI] —
JICCOLMAIUsT — 00pa3oBaHUE CBOOOIHBIX

aTOMOB — IIOTI'JIOIICHUE

1 Gat 3a MpaBUIIBHBINA OTBE)

Kaxoii mpoLeHT aTOMOB OIIpeneIsieMOro
aneMeHTa GOPMHUPYET AaHATUTHIECKUH CUTHAT
B AIMHCCHOHHOHN CTIEKTPOMETPHUH TUTaMEHH?

1) oxouo 1

2) okouio 25

1 Gan 3a mpaBUIBHBIN OTBET




3) oxouo 50
4) okoJo 99

B smuccuoHHOM cIEKTpOMETPUH TIIIAMEHU
HCTIONB3YIOTCS CIIEAYIOIIHNE CIICKTPaIbHbIC
IpUOOPEIL:

1) nmnaMeHHbIE CIIEKTPO(YOTOMETPHI U
KBaHTOMETBI

2) naaMeHHbIE CIIEKTPO()OTOMETPHI U
cneKkTporpads

3) mutameHHbIe (POTOMETPHI ’
CHeKTpooTOMETPHI

4) mraMmeHHbIe (OTOMETPHI M KBAHTOMETPHI

5) mnameHHble HOTOMETPHI M CHEKTPOrpadbl

1 Gan 3a MpaBWILHBIA OTBET

OT1inure wiaMeHHoro (oToMeTpa OT
TUIAMEHHOTO CHEKTPO(GOTOMETPA 3aKITI0YACTCS
B TOM, 4TO ()OTOMETpP UMEET

1) Mayto pa3pemaronyto cnocoOHOCTb, a
CHEKTpaibHast THHUA (T10J10ca) BBIACTICTCS
MPU3MEHHBIM MOHOXPOMAaTOPOM

2) GONBIIYIO Pa3peIaIONIyI0 CIIOCOOHOCTE, a
CIeKTpalbHas JTUHUA (TI0J10Ca) BRIIENACTCA
cBeTorIbTpOM

3) Mamy1o pa3pemariryo CliocOOHOCTD, a
CIeKTpasbHas JTUHUA (TI0J10Ca) BRIJENACTCA
TUPPaKINOHHON PEIIeTKOM

4) Maiyio pa3pearolyo criocoOHOCTb, a
CHeKTpabHast TUHUA (T10J10Ca) BBIACIICTCS

CBETOMIBTPOM

1 6aJut 3a NPaBUIILHBINA OTBE]

B criektpodoromMeTpax MOHOXpOMATOPOM
CITyKat

1) cBeTOGUIBTPEI U TPU3MBI

2) cBeTOUIBTPHI U AUPPAKIHOHHBIE
peneTku

3) npu3MsbI U TU(PaKINOHHBIE PEIIETKH
4) abcopOIMOHHBIE CBETOQHIILTPHI

5) uaTepdepeHINOHHbIE CBETOQHIBTPEI
6) xomMOnHanKs MHTEP(PEPSHIINOHHOTO U

abCcOpOIIMOHHOTO CBETO(MHITHTPOB

1 Gann 3a mpaBUIBHBIN OTBET

3aoanusn OMKpblmMozco muna

Paccunraiite KOHIICHTpAlUIO 3JIEMCHTA BB PacTBOPEC MpHU OINPEACIICHUN
€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/1a

1,00

1,62 2,22

3 Gamia




Ipu pacyerax BeaMYHHY CHTHAJIa KOHTPOJIBHOTO OIBITA IPUHSTH
paBHoit =~ 0.

[TpaBuibHBIN OTBET (KIJTFOY):

Tak Kak OTHOCHTENbHAs HHTEHCUBHOCTD IIPOIIOPIIMOHAIbHA KOHIGHTPALIHU
OTIpEeNIEIIEMOTO AIIEMEHTa, TO U TpeX map 3HadeHnit CB - IB/IA Haxomnwm:
1.(-II)  (x+0,05)/x=1,62 x=0,081 MKkr/ma

2. (I-11)  (x+0,10)/x=2,22 x=0,082 MKr/mM1

3. (II-I)  (x+0,05)/( x+0,10) x=0,085 mMKr/mi

x = 0,0853 MKr/mi

Ortsert: 0,0853 MKr/min

1 Gamt
1 6amt

1 Gamt

Hroro: 3 6amra

7 [ToTenman Bo30yKA€HUS pE30HAHCHOTO YPOBH: atoMa Kamwus 1,6 3B.
PaccunraTh AnMHY BOJHBI (HM) PE30HAHCHOM JINHAX B aTOMHOM CIEKTPE

KaJiys.

2 6amra

[IpaBUnbHBIN OTBET (KJIFOY):

I.AE=h-=hc/A

h=4,135-10 3B/ C

¢ =310 m/c =3- 10 am/c

2. x=hc/ AE=4,135-10"-3-10"7/ 1,6 = 775 um
OtBet: A= 775 HM

1 6amn

1 6amr

Hroro: 2 6amra

8 [pu hoTOMETPHPOBAHIK CTAHAAPTHBIX BOJAHBIX PACTBOPOB coyi Na* Ha | 2 Gamta
TIAMEHHOM (HOTOMETPE TOTYyIEHBI CIIEIYIOIINE TAaHHBIE:
c(Na"), 10,0 20,0
MKr/cM?
1, MKA 30,5 50,5
Ipu aHanu3e BoaHOM mpoobI cuiia hotoToka 45,0 MxA. Haittu
conep:xanue Na* B BojgHoil mpobe (Mkr/cm?).
[IpaBUABHBIN OTBET (KJIFOY):
1. Crpoum rpadux 1 Gann
I, mrd
60
40 |
I
I
20
|
|
— ! I
10 c 20 . I bamn
X Nat, mrr/cm3

2. I1o rpaduky HaxoUM KOHLEHTpAIHIO0 NpoOs! pu 45,0 MKA:
Cy= 17 mxr/ cm3

OtBer: C,= 17 Mxr/ cM3

Hroro: 2 6amna

9 JIBe HaBecku crekia maccoi mo 0,1000 r pactBopuim B cmecu HoSO4 u

HF. ITosmyueHHble pacTBOPHI BBINAPWIN JOCYXa, OCTaTKU PACTBOPUIIU B

3 6amia




HCI (pa36.), mepeneciiv B MepHBIE KOJIOBI eMKOCTHIO 250,0 Mt 1
pa3baBuM 10 METKH 3THM ke pactBopoM HCI, mpeaBapuTtensHO
J00aBuB B O/IHY 13 KosIb ctannaptHsl pactBop NaCl ¢ comepkanneMm
1,25 mr Na. Paccuuraiite Mmaccoyto noimo (%) Na B cTekiie, ecinu npu

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

YCJIOBHBIX €JMHUIL, a OT IPOOKI ¢ 100aBKOi — 56,5.

[IpaBunbHBIN OTBET (KJIFOY):

1. JIns pactBopa 6e3 no6asku Na (/1) u ¢ nodaBkoii (/2) umeem
Li=cxm

L= (cx + cp), oTCIO11a

2-11_Ca
n  cx
~ n

x=Cnn

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

35,0
————= §,34 MKIr/MII
56,5-350

Cx=25,0
O3TOMY
2. my = 8,342250 =2,0310>r

3. ®=2,03+103/0,1000 * 100% = 2,03%

Omeem: ® (Na) = 2,03 %.

1 6am

1 6amn
1 6amn

Wroro: 3 Gamia

10 Kakoe makcumasbHoe coepxanue T1 MOKHO onpenenuTs METoJ0M 3 bamna
9MHCCHOHHOW (OTOMETpHUH, eciii HaBecka 1pook! 1,0 T, a 00beM
pacTtBopa mnocie pactBopeHus mpoosl 250,0 M. YpaBHeHHE
rpagyupoBoyHOro rpaduka ans onpenenenns T1: 1= 5,5 + 85,5¢, rme ¢ —
KoHneHTparus T1, Mkr/Mir. MakcuManbHOE 3HAYEHHE SMUCCHA
cocrtaBisieT 100 OTHOCUTENBHBIX €IUHHUILL.
[IpaBUIBHEI OTBET (KJIFOY):
1. TTo ycnoBwuro 3amaun 100 = 5,5 + 85,5 cmax. OTCIOTQ 1 6amn
100-5,5
Cmax = T,SZ 1,1 MKr/min
2. Mmax = Cmax*V = 1.1 #250,0 = 275 Mkr 1 6amr
3. Omax = Mmay/ Myas= 275210/ 1 = 2,75°10"* o 0,028%
1 6amn

Omeem.: ®max = 0,028 %

HUroro: 3 6amia

ITtan opMHPOBaAHHSA
KOMIIETEHI[HH, B KOTOPOM
y4acTBYeT TUCIHUIJIHHA

Tunosblie KOHTPOJIbHbBIE 3aJaHUS A5
OLleHKH 3HAHMI, yMeHHUIi, HABHIKOB
(2-3 mpumepa)

Iloxa3aTenu U KpUTEPUHU
OlleHUBAHHUS KOMIETeHLNH,
LIKAJa OlleHUBAHUS

[IK-2.1 TIpoBoxut mepBu4HBI | 1. AGCOPOIIMOHHBIM METOIOM

IIOUCK nHbOpMaIH 110 | IOJY4YE€HBbl Pa3yJbTaThl NOTJIOLICHUS
3aJaHHOM TeMaTWke (B T.4., C | JUII CEPUHU CTAaHAAPTHBIX PACTBOJIOB
HCIOJIb30BaHUEM NATEHTHBIX | PTYTH:

0a3 TaHHBIX) 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
KOHIICHTpAIUs PTYTH B pode?

ITocTponTth KaIMOPOBOYHBIN rpaduK B

Nmeercs TIOJIHOE BEPHOE
pelieHue, BKJIFOUAlOIIEee
MpaBUJIBHBIN OTBEeT — 3  Oayua;
JaHo BepHOe  pelieHHE, HO
JIOIYIIEHbI HeCyIeCTBEHHBIE
(axTHueckue OomMOKH, He
HCKa’Karolye o0Iero cMmsiciia— 2
Oamma; ¢ Wmeercst BepHOE
peLIeHne TONBKO YacTh 3aJaHusi—
1 Gamur. 1 6amm — «3» 2 Gamma —




Excel, HaliTi anmpoKCUMHPYIOTITYIO
(hYHKIHIO U C €€ TIOMOMIBIO BEIYHUCIUTD
pe3ynbTar.

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

2. Tlpu ompeneicHUU CBHHIIA B MPoOe
METOZIOM ¢dotomerpun TUTaMEeHH
nmosrydeH curan 0,325 yem.en. K npobe
oosemoM 100 mur gobGasuiam 300 MK
COlM CBUHIIA C KoHueHTtpanuend 50,0
MT/)1 1 omyuwn curaan 0,670 yen.en.
KakoBa KOHIIGHTpamusi CBHWHIA B
mpo6e? JIns pacyeToB HCIIONB30BATh
rpaduveckuii METOJ C MPUHCHCHUEM
Excel.

[MosicHuTe 0cOOEHHOCTH
HCIOJIb30BaHUA METOAA CTAHAAPTHBIX
J00aBOK IS IPaMEHHO-IMHUCCHOHHOTO
MeToza. ComocTaBUTh pe3yabTaT ¢
JTAHHBIMH OTKPBITHIX 0a3 TaHHBIX.

«4» 3 bamma — «5»

I1K-2.2 Ananusupyet u
00001I1aeT pe3yabTaThl
MaTEHTHOT'O ITOKCKA T10
TEMaTHKe MPOEKTa B BBIOpaHHOU
o0nacTu XUMUH (XUMHYECKOM
TEXHOJIOTHH)

1. AGCOpOIIMOHHBIM METOJIOM
MOJTyYEeHbI Pa3yJIbTAThI TIOTJIOIICHUS
JUISL CEPUU CTaHAAPTHBIX 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
KOHILICHTPAIS PTYTH B Ipode?
[MocTpouts kanuOpoOBOYHEIH rpaduKk B
Excel, HaliTH anmpOKCHUMUPYIOIIYIO
(DYHKITHIO U C €€ TIOMOIIBIO BHIYUCIIUTh
pe3ynbTar.

[MosicanTe ocobeHHOCTH
UCIIONIb30BAaHUS METOIa
KannOpOBOYHOTO rpaduka /it aTOMHO-
abcopOIoHHOTo MeToa. COMOCTaBUTh
pe3yJbTaT ¢ JaHHBIMH OTKPBITHIX 0a3
JIAHHBIX.

2. Tlpu ompeneieHUWU CBHHIA B Mpode
METOJIOM ¢doromerpun TUTAaMEHH
nmonyden curan 0,325 ycm.en. K mpobe
oosemoM 100 mur goGasuim 300 MK
colii CBHMHIA ¢ KoHIeHTpanued 50,0
Mr/n u nony4wu curaain 0,670 ycm.en.
KakoBa KOHIIEHTpalMsl CBUHIIA B
mpo6e? J[ist pacueToB UCTIOIB30BAThH
rpaduUIecKuii MeTo]| ¢ MPUHEHEHUEM
Excel. ComoctaBuTh pe3ynbTaT ¢
JTAaHHBIMH OTKPBITHIX 0a3 JaHHBIX.

[Tosicaute 0COOEHHOCTH
WCIIOJIB30BAaHUS METOJa CTaHIAPTHBIX
JI00aBOK JiJI1  aTOMHO-dMHCCHOHHOTO
METO/1a.

3. Ilouemy OJHOBpPEMEHHBIN aHAIH3
HECKOJIBKUX DJICMCHTOB HpaMeHHO-
a0bCopOIIMOHHBIM MeToaomMboIIee
CJIOXEH, YeM TMPaMEHHO-dMHUCCHOHHBIM
meTonoM?  Mcmonp3yiTe  OTKPBHITHIE

Nmeercs TIOJTHOE BEpHOE
peleHue, BKITIOYAFOIIEE
NpaBWIbHBIA OTBET — 3  Oaia;
JaHo BepHOoe peunieHue, HO

JOITYHUICHBI HECYIICCTBCHHBIC
(bakTuueckue omubKky, He
UCKaXkaromye oOIero cmoicia— 2
Oamma; Hmeetcs BepHOE

pEIICHHUE TOJIBKO YacTH 3aJaHMsI—
1 6amr. 1 6amn — «3» 2 Oayuia —
«4» 3 bamra — «5»

[IpaBuneHbll OTBeT — 1
6amn Tect u3 3 3amanuii: 1
oaiut — «3» , 2 Oamna — «4» ,
3 6amna — «5»




0asbl JaHHBIX JJI1 ITOATOTOBKH OTBETA

4. Kakoe BIHMSHHEC OKa)XET HM3MCHCHHE
CKOPOCTH IIOTOKa TOPIOYETO Tasa Hu
OKHUCJIUTCIIA Ha MpaKTU4CCKUue
pe3yJibTaThl aHaJin3a 10 (bOTOMeTpI/II/I
IJIaMeHU? I/ICHOJ’IL?,yfIT@ OTKPBITBIC
0a3nl JAaHHBIX AJI IIOATOTOBKH OTBCTA

5. [Touemy B TJIAMEHHO-
a0bCOpOIIMOHHBIM METOJIE
WCTIONB3YIOTCS IIENEBHIE TOPENIKH, a B
TIaMEHHO-20COpOITMOHHOM HeT?
Hcronp3yiiTe OTKpBHITBIE 0a3bl JAaHHBIX
JUTS TIOATOTOBKU OTBETA

5.2. OueHo4YHbIe MaTepPUAJIbI VISl IPOBEIEHUsSI TPOMEKYTOUHOM aTTeCTAIUN

10.

11.
12.

13.

14.

15.

16.

Iepeuenv mem u 60npocos 011 IK3ameHd
Knaccugpukanus MeronoB aHammsa mo (oromerpuu miameHu. O6mactu mpuMmeHeHus. OO0mas cxema
annapaTypHOH peajn3aliii 3TUX METOJIOB aHAIIU3a.
OCHOBHBIE TTOHSATHS B TNIAMEHHO-IMHUCCHOHHON (oToMeTpuu. OOI1asi cxeMa OCHOBHBIX ITPOLIECCOB.
Pacnibiienue ananuszupyemoro pactBopa. OCHOBHBIE BHJIbI pacHbLIUTENeH, MPUHIUIBI UX PalOTHI,
KOHCTPYKTHUBHBIC OCO6CHHOCTI/I, Tpe6OBaHI/IH, NMPpEABABIACMBIC K HUM.
[TnameHa, ucronb3yeMble B INIAMEHHO-OMHUCCUOHHOM (hoTOMETpHHU. Y CIIOBUSI 00pa30BaHUs H CTPYKTYpa
mwiamed. OCHOBHEIE napaMeTphbl IJIAMEH U UX BJIMAHUE HA PC3YyJIbTAaThl aHAJIM3a.
lopenku, wcmoms3yeMple B IDIAMEHHO-DMHCCHOHHOM — aHAlW3e, WX YCTPOWCTBO, OCHOBHBIC
XapaKTePUCTHKH.
OM3UKO-XUMUYECKUE TPOILECCH, MPOUCXOMASIIINE B IUIAMEHH TPH IUIAMEHHO-OMHUCCHOHHOM aHAIH3E.
OO6mas cxema mpormeccoB. M3mydeHue cBera B IDIaMEHH. ATOMHBIC, MOJCKYIIIPHBIC, CIUIOITHBIC
CICKTPHL.
3aBHCUMOCTH MEXTy HHTCHCUBHOCTBIO M3ITyUeHISI X KOHIICHTPAIIHeH 3JIEMEHTOB B PacTBOpE.
®doTomeTphl U CHEKTPOGOTOMETPHI U1l IMUCCUOHHOTO MeTo/1a. THITbl TPHOOPOB, X XapaKTEPUCTUKH U
00J1aCcTh MIPUMECHCHUA, UX OCHOBHBIC Y3JIbI.
Texuuka ¢oromerpupoBanus. Pabowas o0nacTe KoHIEHTpauuil. l3MepeHne ¢ HOMOUIBIO:
rpalynpoOBOYHON KPUBOI, METO/Ia OTPaHUYMBAIOIINX PACTBOPOB, METO/Ia 100aBOK. BriOop miamenu.
OCHOBHBIE TTOHSITHS. O6Hlaﬂ CX€Ma OCHOBHBLIX TIIPOIECCOB. DU3NKO-XUMHUYECKHUE MponecCol B
a0CcopOIIMOHHOM METO/IE.
[ornomenne cBeTa B IuilaMeHH. HertaMeHHBIE METOIBI AaTOMU3AITHH.
®doTroMeTphl A1 aOCOPOIMOHHOTO MeToAa. THIBI TPHOOPOB. VICTOYHIKY U3ITyICHUS: JTAMITBI C TTOIBIM
KaTOJIOM, JIAMITBI C TIApaMH METaJLIOB. MOHOXPOMATOPHI, IPUEMHUKH, U3TYICHHUS, YCHITUTENH, PETHUCT-
pHUpYIOIIHE TPHOOPHL.
Texuuka QortomeTpupoBanus. Brpibop mmamenn. M3mepeHWe KOHICHTpAIlMd pPAacTBOpa IPOOHL
Hcnonb3oBaHKE 3IEKTPOTEPMHUUECKOIT aTOMHU3aLUK AJ1s1 a0COPOLIMOHHOTO METO/1a.

Tunogvie KOHMPOILHBIE 3A0AHUA 0N RPOMEICYMOYHOU ammecmayuu
Buner Nel

®dotomeTpsl 111 abcopOIMOHHOTO MeTo1a. Tumbl MprOOpoB. ICTOYHUKN U3ITy4EHHUS:
JaMIlbl C TOJBIM KaTOAOM, JIaMIIBl C TapaMHd METaJIOB. MOHOXpPOMAaTOPHI,
NPUEMHUKH, U3JIy4ESHUs, YCHUIIUTENHN, PETHCTPUPYIOLIE TPHOOPHI.

IIpu ompeneneHuu copepkaHusi MapraHia B JETUPOBAHHOMN CTaIM MPUMEHHUIN METO
cpaBHeHus. Hasecky cramm 4,9912 T pacTBOpwiIM B KHCIOTE M JIOBEJIU OOBEM
pactBopa mo 250 ™. [l wm3MmepeHW oToOpanmm anmWkKBOTY pacTBopa 10w,
MOMECTHJIN B KOJIOy BMecTHMOCTBI0O 50 Mi u goBenmn oOveM g0 Metku. [lpm
(hOTOMETPHPOBAHNHU B BHICOKOTEMIIEPATYPHOM IUIAMEHH WHTCHCHBHOCTH HM3ITyYCHHS
cocrasuna 78 en. VIHTEHCHMBHOCTh M3JIydeHHs craHpaptHoro 3,0-10% M pactsopa
MnCl; cocraBuna 54 ex. Onpenenuts coaep)kaHue Mapranua B cranu (%).

Buner Ne2
OCHOBHBIE TIOHATHS B IUIAMEHHO-OMHUCCHOHHOH QoTtomerpun. OOmas cxema

OCHOBHBIX MPOLICCCOB. Pacnblienne AHAJIU3UPYEMOIr'0 pacTBoOpa. OCHOBHEIE BUJIbI




pacTbUTUTENCH, TPUHIAITEL UX PaOOTHI.

17. B BBEITSXKKE U3 CbIPa METOAOM (POTOMETPUH IUIAMEHH OIpeaeTnIn coaepxanue Ca>'.
AHanu3 BBIMOTHWIN MeTogoM no0aBok. Cuia (oroTtoka mpu (GoToOMEeTpUpOBaHUHU
aHanM3upyeMoi npooOs! (x) pasHa 17,0 MxA. IIpu nobGaBneHnu K TakOMy e 00beMy

HpO6LI CTaHAAapTHOT'O pacTBOpa Ca2+ TOJTYYCHBI CJICAYIOIHNEC TaHHBIC!

x+Coos,MET/CM® | x+10,0 x+20,0 x+30,0

1, MKA 35,0 52,0 70,0

Haiitu conepaxanue Ca’' B BRITSKKE U3 chIpa (MKr/cM?).

TpedoBanus K peUTHHI-KOHTPOJIIO

JlaGoparopnas padota Nel

BrImomHeHUE TpaKTHIECKOH (PKCTIEpUMEHTANBHOMN) 3a1auu — 3 Oayra
OOBsCHEHNE TCOPETHUECKUX OCHOB TaHHOU paboThl — 1 Oamia

CobecemoBaHue M0 OJJHOMY M3 3aJaHHH I CAMOCTOSTEIBHON paboThI -1 Gart
Pemenue 3amaun Ha TeMy TaHHOMU 1ab0paToOpHOM padoThl — 1 Gayn
JlabopaTopnast pabota Ne2

BrInonHeHne nmpakTudeckoil (IKCIepuMEeHTaIbHON) 3a1aun — 3 6asa
OObsiCHEHHE TEOPETHIECKUX OCHOB TaHHOW paboThl — 1 Oasa

CobecenoBaHue M0 OJJHOMY U3 3aJaHU I CAMOCTOSITENBHON paboThI -1 6amn
Perrenue 3amaun Ha TeMy JaHHOM JTaOopaTOpHOI paboThl — 1 Gasmt
JlaGopatopnas padota Ne3

BrlImomHeHUE TpaKTHISCKOH (IKCTIEpUMEHTANBHOMN) 3a1a9u — 3 Oara
OOBsICHEHHE TEOPETHUECKIX OCHOB JaHHOU paboThI — 1 Oama

CobecenoBanre 0 OJHOMY U3 33JaHUH U CAMOCTOSITEIIFHON paboTHI -1 Oamn
Pemenue 3a1aun Ha TeMy JaHHOMU J1a00paTOpHOM padboThl — 1 Gayn
JlaGoparopnas padota Ned

BrInonHeHne mpakTudeckoil (IKCIepuMEeHTaIbHON) 3a1aun — 3 6asia
OObsICHEHHE TEOPETHIECKUX OCHOB TaHHOW paboThl — 1 Oasa

CobecenoBaHue M0 OJJHOMY U3 3aJaHU I CAMOCTOSITENBHON paboThI -1 6amn
Perienue 3amaun Ha TeMy JaHHOM JTabopaTOpHOI paboThl — 1 Gasmt
JlaGopatopnast pab6ota No5

BrImonHeHne MpakTHIeckoil (IKCIepUMEeHTAIbHON) 3a1aun — 3 6asa
OOBsICHEHNE TEOPETHUECKIX OCHOB JaHHOW paboThl — 1 Oamma

CobecenoBanre 0 OJHOMY U3 3aIaHUH U CAMOCTOSTEIIFHON paboTHI -1 Oamn
Perrenue 3amaun Ha TeMy TaHHOH TabopaTOpHOI paboThl — 1 Gar

[IepBast KOHTPOIIBHAS TOUKR ... .eeuuenteententttaeneete et etteneeteanaeneentenneens 30 6ammoB
2 MOJVYJIb

JlabopaToprast pabota Ne6

BrImonHeHne MpakTHIeckoil (IKCIIepUMEHTAIBHON) 3a1aun — 3 6aia
OObsiCHEHHE TEOPETHIECKUX OCHOB JIAHHOW paboThl — 1 Oasa

CobecenoBaHue M0 OJJHOMY M3 3aJaHH JUII CAMOCTOSITENBHON paboThI -1 Gamt
JlaGoparopnas pabota Ne7

BrImonHeHne mpakTrYeckoil (IKCIepUMEeHTaIbHON) 3a1aun — 3 6asa
OOBsICHEHHE TEOPETHUECKIX OCHOB JaHHOM paboThI — 1 Oana

CobecenoBaHre 0 OJJHOMY U3 3aIaHUH U CAMOCTOSTEIIFHON paboTHI -1 Oamn
Jlaboparopras pabota Ne§

BeimonHeHe pakTH4YecKol (IKCIIepUMEHTANIbHON) 3a1auu — 4 Oana
OObsicHEHNE TEOPETHIECKNX OCHOB IaHHOW paboTel — 3 Oasta

CobecenoBaHue 10 OJJHOMY U3 33/IaHUH JUIsl CAMOCTOSITEIbHON paboTh -1 Gamt
Pemenue 3a1aun Ha TeMy IaHHOM 1abopaTopHOit paboThl — 1 Gayn
[TpemuanbHbIi GaTbl 32 KAUE€CTBO M TBOPUYECKUH TIOIXO/] P BBITOJIHEHUH JIa00paTOpHOM paboTsl — 1 Gat
JlaGoparopnas pabota Ne9

BrImonHeHne pakTHIecKoil (FKCIepUMEHTAIBHON) 3a1aun — 4 6aia
OOBsiCHEHNE TEOPETHUECKIX OCHOB JJAHHOM PaboThI — 2 Oania

CobecemoBaHue M0 OJJHOMY M3 3aJaHHUH JUII CAMOCTOSITEIBHON paboThI -2 Oast
Pemenve 3aaun Ha TeMy JaHHOH J1abopaTopHOi paboTsl — 1 Gaut
[MpemuanbHbI OayuIbl 32 KAYECTBO M TBOPYECKHUIT ITOXO] ITPH BBHITIOJIHEHUH J1a00paTOpHON padoTsl — 1 Gaut

BTOPas KOHTPOIIBHAST TOUKA ......euvireireireieeirenteeeeenaesaeennesteennesseeneesaeseeennesueesnessessnenne 30 GamutoB
DK3aMeH — UTOTOBOE TECTHPOBAHHE T10 TEME .......... 40 OamoB
Hroro 3a cemectp 100 6amtoB

[Ipumedanue: eciiv He BBIMIOJIHEHA dKCIIEPUMEHTAIbHASI YaCTh JTa0OpaTOpHOW paboThl, TO JaboparopHas paboTa He
MOXET ObITh 3a4TEHA U 3a4€T 110 JAHHOW JUCIHUIUIMHE 33 TPUMECTP HE BBICTABIISICTCSI




INPUJIOKEHUE 3

6. VYYAEBHO-METOJINYECKOE 1 HH®OPMALIMOHHOE OBECHEYEHME JUCIHUTIINHBI
(MOJTYJIST)

6.1. Pexomenayemasi Jjureparypa

OcHoBHas UTEpaTypa:
1. Jémun B. B. ®otomeTpus u ee npuMeHeHus : ydebHoe mocooue / B. B. JIémun, U. T
[Tonorues; B. B. [émun, U. T'. TlonoBues. - OnektpoH. gad. (1 daiur). - Tomck :

M3narensckuii Jlom ToMckoro rocyaapcTBeHHOTO yHuBepcuTeTa, 2017. - 344 ¢. — Pexum
nocryma: http://www.iprbookshop.ru/109085.html

2. 3BekoB A. A. CnekrpodoToMeTpus B YyJIbTPadHUOIECTOBOM W BUIUMON 00JIACTSX.
Teopernyueckrue 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.
TekcToBble naHHBle.— M.: Texnochepa, 2009.— 528 c.— Pexum npocryna:
http://www.iprbookshop.ru/12735.html

JlononHuTENbHAS IUTEPATYpA

4. EdumoBa O. C. Ananutuyeckas CIEKTPOCKOMHs [DJIEKTPOHHBIA pecypc| : yueOHOe
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9. CBeneHusi 00 00HOBJICHHH padoyeii MPOrpaMMbl M CUMILIHHBI (MM MOTYJIA)

OOGHOBJICHHBIN pa3ien PexBU3UTHI TOKyMEHTA,
N Omnrcanue BHECEHHBIX
Nerr.i. paboueii mporpaMMeI N YTBEPIUBIIIETO
M3MEHEHUH
JUCITUATITUHBI (MOTYJIsI) W3MEHEHUS
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