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YTBEPXKIAIO:
JlekaH XxuMHIeCcKoro GpaKynpTeTa

AR o A.B. benbrii
V52 e 416y afipens 2020 r.
IlporpamMa  cocTapjeHa  Ha ocHOBe  (eNepalbHOr0  TOCYNapCTBEHHOTO

obpasoBatensHOro crafapra Beicmero obpasoBarms (PI'OC BO) cmeumamsroct 04.05.01
dyHjaMeHTaTbHAA W IPUKIAIHAS XAMHES, YTBEPXKACHHOTO IpHKa3oM MHHHCTEPCTBA 00pa3oBaHuUs
u Hayku Poccumiickoii ®@enepauuu ot 13 mrons 2017 r. Ne 652; ydeGHOro mjiaHa ¥ OCHOBHOH
obpasoBarensHOM mporpaMMel cnenmanbHocTH 04.05.01 @ynnameHnTanpHas H NpHKIaTHAS XHMHS,
paspaboraunsix B 'OY BIIO «/loHenxui HalMOHAIBHEIH YHHBEPCHTET).

PaszpaboTunku:
3aBemyromuii Kabeapoit . ‘9'@&"’ A.C. AnemacoBa

AQHAJIUTHYECKON XUMHH, TOKTOP
XHMHYECKUX HayK, Ipodeccop
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XMMHYECKHX HAyK, JOLECHT

JouenT kadeaps Ca war T.H. CumoHOBa
AHAUTATHIECKON XUMHU, KaHIUIAT
XHMHYECKHX HAyK, TOLEHT

I[IporpaMma y4eOHOM AVCLMIUIMHBI YTBEPXKIEHA HA 3ace[aHMU Kadenphl aHATHTHICCKOH
XHMHH.

[Mporoxon Ne_ 19 or«_ 14 » 04 2020 .

3asenyromuii kadpenpoi %ﬂ A.C. AnemacoBa

[porpaMma y4e6HON [HCUMIUIMHEI OfOOpeHa yd4eOHO-METOAMYECKOH KOMHCCHEH
XHUMHYECKOro (paKynpTera
IMporokoin Ne 3 ot «15» anpens 2020 r.
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1.  OBJIACTH IPUMEHEHUWSA 1 MECTO JUCHUIIJIMHBI B YHEBHOM ITPOLTECCE
Juctunnuna «HCTpyMeHTanbHbIe METOAbl XUMHUYECKOTO aHallM3a BEIIECTB, MAaTEPUANIOB U
OKpYyXarollel cpeapd OTHOCUTCS K BapuaTuBHOM vactu broka 1 «/lucuurmivsbl (MOIYJIH)»
yueOHoro mnaHa mno coenuanbHocTH 04.05.01 @dyHnameHTanbHas W OPUKIATHAS XUMHS
(oOpazoBarenpHasi MporpaMma crnenuaaurera). JUCHUIUIMHA peanu3yeTcs Ha XHUMHUYECKOM
dakynprere Kadenpoit aHATUTUIECKON XUMHUH.

Osrcuoaemole  pesynomamol  usyuenHusa Oucyuniaunvl: (HOPMUPOBAHUE CHCTEMHBIX
MpeCTaBICHU 00 MHCTPYMEHTANbHBIX METOJaX aHallu3a BEIIEeCTB, MATEPHANIOB U OKpY>KaroIlen
Cpellbl, OBJIaICHUE TEOPETUYECKUMU OCHOBAMU MHCTPYMEHTAIbHBIX METOJOB U IPUEMAMU aHAIN3a
MPUPOJIHBIX BEUIECTB M TEXHUYECKUX MaTEpUajoB (BIJIOTh O YMEHUS CAMOCTOSITENILHO BBIITOJIHUTH
aHaJIW3 1O TOTOBOM METOJAMKE); pPa3BUTHE YMEHMM M HaBBIKOB XMUMHYECKOI'O SKCIIEPUMEHTA.
WN3yuenne muctumiubbel “MHCTpyMEHTalbHbIE METOABI XHMHUYECKOTO aHajn3a BEIIEeCTB,
MaTepUajoB M OKpyXKarolled cpeabl ~ 0Oa3upyercs Ha 3HAHMSX, MOJYYEHHBIX CTYJEHTOM IpHU
u3ydeHun gucuuiuinH ‘“Heopranumueckass xumus’, “Ananuthueckas xumus’, “Maremaruka’,
“@usuka” u “MuadopmaTika’ (Bce pasaenbl COOTBETCTBYIOIIUX KyPCOB).

OcBoeHMe AaHHON AUCHMILTUHBI MO3BOJSET CTYIEHTY 3(Q(PEeKTUBHO U3ydaTh ClelHaIbHbIE
JTUCIUTUIMHBI, XapaKTepHbIe Ui Mpoduiiss «AHaIUTHYEeCKas XUMHUsS». TakuMm o0pa3oM, daHHAS
JUCIUIUIMHA TECHO CBfA3aHa C JUCUHUIUIMHAMU Jpyrux OmokoB. Ilpu wu3ydenun Kypca
«HCTpyMEHTaNbHBIE METOABl XUMHYECKOI'O aHajln3a BEIIECTB, MATEPHAIOB M OKpY Karollen
CPEIBI»CTYIEHT OBJIAJICBACT 3HAHUSMU U YMEHHUSIMH, HEOOXOIUMBIMH JIJISl YCTIEUTHOTO BBIITOJIHEHUS
BBIITYCKHOW KBaJIM(PHUKAIIMOHHON pabOTHI U, 4TO OoJiee BaXKHO, — JJIsl YCIICIIHOM MPOU3BOJCTBEHHO-
TEXHOJIOTMYECKON, HAyYHO-UCCIIEJOBATEIbCKOM UITN TIe1arOrH4eCKON AesITeIbHOCTH BIITY CKHHKA.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka y4eoHoil OuCUUnIUHbL
CriennanbHOCTh 04.05.01 dynpaMeHTanbHAsI U IPUKIAIHAS XUMHUS
Croenmann3anus
Ob6pa3zoBaresnbHas IporpaMma CHECLUATUTET
KBanuduxarms Xumuk. [IpenogaBaTenb XUMHH
KomnuectBo coAep)KaTEIbHbBIX 5
MOJYJIEU
Jucnuniuza 0a3oBoi / JTUCLMIUIMHA BAPUATUBHOMN YacTu
BapHaTUBHOMN 4acTu
00pa30BaTesIbHOM pOorpamMmbl
®dopma KOHTPOIIs MOJIYJIbHBIN KOHTPOIIb, DK3aMEH
[Tokazarenu ouHas Gopma oOyueHus  BaoyHas opma oOydeHus
KonmnyecTBO  3aUeTHBIX  €OUHMUIL 4.5
(KpemuToB)
I'ox moaroroBkn 4
Cemectp 8
KoanuectBo uacos 162
- JIEKITMOHHBIX 36
- IPaKTHYECKUX
- 1abOpaTOPHBIX 36
- CaMOCTOATEIbHON PabOThI 90
B T.4. UHIMBHYaJIbHOE 33/1aHUE

HenenbHoe komu4ecTBO 4acoB, 9

B T.Y. ay AUTOPHBIX 4
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3. OIIMCAHUE JUCIHHUIIJIMHBI

Ileau u 3apa4n

Ileny - ¢opmupoBaHHe OOMIEKYJIBTYPHBIX H MPO(ECCHOHAIBHBIX KOMIICTCHIUH B
cootBeTcTBUH ¢ TpeboBanusmu GPI'OC BO.

3aoauu — ochoénvimu 3a0auamu Kypca « ITHCTpyMeHTalIbHbIE METObI XMMHUECKOTO aHAJIN3a
BEIIIECTB, MAaTEPHAJIOB U OKPYXKarolleil cpeab» B paMKax CleUaINTeTa ABISIOTC: (OPMUPOBAHNE
0a30BBIX 3HAHMHA O BUIAX M CIOCOOaX XMMHUYECKOTO aHalIM3a, METOJaX OINpeAesieHUsl cocTaBa H,
YaCTUYHO, CTPOEHHUS BEILIECTB; BBIpaOOTKa y OOyYaromMXcs KOMILJIEKCAa COOTBETCTBYIOIIUX
YMEHHM, HaBBIKOB M JIMYHOCTHBIX CBOMCTB. OJHOBPEMEHHO pEIIAOTCS CIEAYIOIIME YaCTHBIE
3aJa4u:

ACHEKT NOJITOTOBKHU CyTb 3a1aun

O5W€XMMMU€CKMIJ I/ISY‘IGHI/IG Marepuajia o (I)I/I?»I/IKO—XI/IMI/I‘IGCKI/IX mnmponeccax, JIeKalux B
OCHOBC HHCTPYMCHTAJIbHBIX METOJ0B aHajm3a, (0) mpupoaec
AHAJIMTHYCCKOI'O CHI'Hajla B MCTOAAX aHallu3a, O crocobax pacucrTa

KOHLICHTPaLUH

Osnaxomumenvuoiti | O3HAKOMIIEHUE C HMHCTPYMEHTAJIbHBIMH METOJAMH aHallu3a U HX
BO3MOXHOCTSIMHU

Jluoaxmuueckuti dopmupoBaHUE 3HAHUN U YMEHUN, 00ECTICUMBAIONIUX MOCIEAYIOIIEe

(medxcnpeomemusiti) | U3y4eHUE JPYTUX IUCHUIUIMH. 3akperieHue ydeOHOro marepuala
Apyrux Kypcos. [TonroroBka k 00y4eHHUIO B MarucTparype.

Hcmopuxo- O6ocHOBaHME MPOUCXOXKIEHUS 3HAHUN O COCTaBE BEILECTB, XUMH3ME
Memooonoeuyeckuti | 1 MEXaHU3ME peaklHid, MPUHIMIAX HWHCTPYMEHTAIBHBIX METOJIOB
aHaynza. PopMupoBaHUEe HAYYHOTO MUPOBO33PEHHUS

Bocnumamenvuuiii Pa3BuTHe TBOPYECKUX CIIOCOOHOCTEMH, JIOTUKH, aKKYPAaTHOCTH
Ilpogpeccuonanvnan | OOydeHHE CaMOCTOSTEILHOMY BBIIIOJHEHHUIO aHAINW30B, paboTe Ha
n0020MosKa npubopax, BBIOOPY METOJAOB M METOAUK, OLIEHKE TOYHOCTHU

PE3YJIbTATOB AHAJIN3a

TpeGoBanus K pe3yabTaTaM OCBOECHMS AMCHMIIMHBL [Iporecc n3ydyeHus AMCLHUILUIMHBI
«MIHCTpyMEHTaIbHBIE METOJIBI XMMHYECKOTO aHalii3a BEHIECTB, MATEPHAIOB M OKpPY KaIOILIEeH
cpeab» HampaBieH Ha (POPMUPOBAHME SJIEMEHTOB CIIEIYIOIUX KOMIETEHIMH B COOTBETCTBHHM C
®I'OC BO P® cneumansHoctu 04.05.01 dyHaameHTanbHas W NMpUKIaAHAs XUMUS U OCHOBHOM
o0pa3oBaTeNbHON  MPOTPaMMBbI  BBICIIIETO obOpazoBanust  cneruanbHocT  04.05.01
@OyHpaMeHTaIbHAS U TPUKITaTHAS XUMHUS:

a) yHuBepcajabHbIX (YK):

VYK-1. Cnoco0GeH OoCylIecTBISITh KPUTHUECKHM aHanu3 NMpOOJEMHBIX CUTyallUii Ha OCHOBE

CHCTEMHOTI0 II0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO ACHCTBUI;

YK-2. CnocobeH ynpaBisTh MPOSKTOM Ha BCEX dTAlax €ro KU3HEHHOTO LUKJIA,;

VYK-3. CnocoOeH opraHu30BbIBaTh U pPyKOBOAUTH paOOTONH KOMaH/Ibl, BBIpa0aThIBast

YK-8. CrocobeH co3aBaTh W MOIICPKUBATH OC30MMACHBIC YCIOBUS JKU3HEICATEIIBHOCTH, B
TOM YHCJI€ TPU BOZHUKHOBEHUH UPE3BBIYAMHBIX CUTYalUH.

0) oomenpodeccuonanbubix (OIIK):

OIIK-1. CnocobGeH aHaJIW3UPOBaTh, WHTEPHPETUPOBATH U  0000IIATH  PE3yJIbTATHI
AKCIIEPUMEHTAIBHBIX M PACUETHO-TEOPETHUECKUX PA0OT XUMUIECKOI HAIIPaBICHHOCTH;

OIIK-2. Cioco6eH npoBOJUTh XUMUYECKUN 3KCIIEPUMEHT C MCIIOJIb30BAaHHUEM COBPEMEHHOTO
000opy10BaHuUs, COOIOAAst HOPMBI TEXHUKH 0€301TaCHOCTH;

OIIK-3. CnocoOeH NpUMEHSTh PacueTHO-TEOPETHUECKHUE METOMbl JUIsl M3Y4YeHHs CBOMICTB
BEIIECTB M MPOIECCOB C UX YYaCTHEM, UCTIONB3Ysl COBPEMEHHOE MTPOrpaMMHOE 0OecTieueHue u 0a3pl
JAHHBIX TPO(ECCUOHATBHOTO Ha3HAYCHHUS;

OIIK-4. CnocobeH muiaHUpOBaTh PabOThl XMMUYECKOH HANpaBICHHOCTH, 00pabaThiBaTh H
UHTEPIPETUPOBATh IOJIyYEHHBIE pPE3YJbTaThl C HCIHOJIb30BAHUEM TEOPETUYECKUX 3HAHUH U




MPAKTHYECKUX HAaBBIKOB PEIICHUS MAaTEMaTHUECKUX U (PU3NUECKHX 3a]aY;

OIIK-5. CmocobeH wucnonbp3oBaTh WHGOPMAIMOHHBIE 0a3bl JAHHBIX W aJalTHPOBATh
CYIIECTBYIOIINE MPOrPaMMHBIE MPOIYKTHI sl pEIIeHUs 3a/1a4 PO eCCHOHATBHON ASSITENEHOCTH C
YYETOM OCHOBHBIX TpeOOBaHUI WH(POPMAIIMOHHOH 0€301TacHOCTH;

OIIK-6. CriocoOeH mpencTaBisaTh pe3ybTaThl NpodeCCHOHATBHON IEeATEeIbHOCTH B YCTHOM U
MUCBMEHHOU ()opME B COOTBETCTBUHU C HOPMAMH U MPABUIIAMH, IPUHATHIMH B TIPOPECCHOHATHFHOM
COOOILIECTBE.

6) Ilpogheccuonanvuvie komnemenyuu

HayuHo-ucciienoBaresibcKasi 1eiTeJIbHOCTD:

IIK-1. CnocobeHn mnpoBoguTh cOOp, 00pabOTKy, aHaMM3 W OOOOIICHHE pPEe3yIbTaTOB
9KCIIEPUMEHTOB U HCCIEAOBAaHUN B PA3MUYHBIX OO0JIACTAX XUMHUU, XUMHUYECKOW TEXHOJOTHH H
CMEXHBIX HAyK;

[IK-2. CnocobGeH o¢GopMIIsSTh pe3ylbTaThl HAYYHO-UCCIENOBATENBCKUX U  OIBITHO-
KOHCTPYKTOPCKHX padoT.

TexHosornueckasi 1eiTeJIbHOCTh:

[IK-4. Cioco6eH mpoBOANTL HaAYYHBIE HCCIIEIOBAHHUS, COBEPIICHCTBOBATh U pa3padaThIBaTh
TEOPUU U METOJAbl M3YUYECHHS] XMMHUYECKUX MPOLECCOB, OCYIIECTBIATh MPAKTUUYECKOE MPUMEHEHHE
MOJyYEHHBIX 3HAHUN W PE3yJbTaTOB B PA3IUYHBIX OTPACISIX SKOHOMUKU (TMPOMBIIIICHHOCTH,
CEIbCKOM XO3SIMCTBE MW JIp.), CBS3aHHBIX C TIEpPepadOTKON  CHIPhS, MOIy(PadpUKaTOB,
MPOMBINUICHHBIX ~ OTXOJIOB, TOJyYEHHEM H COBEPIICHCTBOBAHHWEM PA3IUYHBIX  BEIIECTB,
MaTepuasoB, pa3pabOTKON U yITydlIeHUEM TEXHOJIOTHUYECKUX IPOIECCOB;

ITK-5. CrocobGeH K TpPOBENEHUIO OMBITOB, MCIBITAHWA M aHAJIU30B C IIEJbI0 H3y4YeHUs
COCTaBa, CTPOCHHS, CBOMCTB U MPOILIECCOB NMPEBPAILIEHUIN BEIIECTB, YHEPIreTUUECKUX U XUMHUYECKIX
W3MEHEHUH B pa3INYHBIX HATYPATbHBIX WM UCKYCCTBECHHBIX BEIIECTBAX, CHIPhE M U3/ICTUSX;

[IK-6. Cnocoben Ha pa3pabOTKy METOIMWK TMPOBEACHUS KOHTPOJISI KadecTBa IS
W3TOTOBUTENICH U OTPeOUTENeH XMMUYECKON TPOTYKIIHH.

Opranu3annoHHO-yNpPaBJieHYeCKAasl 1esiTeIbHOCTh:

[IK-9. CnocobeH mNpUMEHATh  aKTyalbHYI0O HOPMAaTHBHYIO  JOKYMEHTALMIO B
COOTBETCTBYIOIIEH 00JIaCTH 3HAHUM.

B pe3yibTate nzyueHusi y4eOHOH TUCHUILUINHBI CTYI€HT J0JIKEH:
3HaAMb:

— TPUHIUIBI B3aUMOJICHCTBHUS BEIIECTBA U DIICKTPOMArHUTHOTO H3ITyUCHHS,

— CBA3b MHTCHCHUBHOCTH CICKTPAJIbHBIX JIMHUN C KOJIHYECTBOM N3JIYyHaromux (HOI‘HOH_[aIOH_[I/IX)
YacTHIl;

— o01IMe 3aKOHOMEPHOCTH B CIIEKTPaX aTOMOB, HOHOB, MOJIEKYJI;

— (pu3HKO-XMMUYECKHE TIPOLIECCH B TIa3Me Pa3psioB;

— XapaKTEPUCTHKH MJIAMEHU U (PU3UKO-XUMHUYECKUE MPOLIECCH B INITAMEHH;

— METOJIBl PETUCTPAIUU U 00paOOTKH CTIIEKTPOB;

— IHOMCXHU B ATOMHBIX U MOJICKYJIIPHBIX MCTO/IaX aHAJIN34,

— COBpPEMEHHBIC METOJIbI aBTOMAaTHYECKOTO CIIEKTPAILHOTO aHAIIM3a U METPOJIOTHYECKHE OCHOBBI
METOJIOB;

— CIocoObI onpeieNICHHsI KOHIICHTPAIUI BEIIECTB: MPUMECeH, OCHOBHBIX KOMIIOHEHTOB;

— CHEeKTPOoPOTOMETPUUECKUE METOIBI UCCIIEIOBAHUS COCTaBa COSTUHEHHIA,

— BBIOOp ONTUMAIILHBIX YCIIOBHI MTPOBEICHUS aHAJIH3a,

— COBPCMCHHBIC HpOGJIeMBI U JOCTUKCHUS B ATOMHBIX U MOJICKYJIAPHBIX ONTUYCCKHUX MCTOHAX U
UX UCTIOJIb30BaHUE B aHAJIN3E BEIIECTB, MATEPUAIOB M OKPY KAOIIECH CPEIIbI;

— HNPUHOUIIBI SJICKTPOXUMHUYCCKUX MCTOHOB, ITPUPOAY U YCIOBHA BO3BHUKHOBCHUSA aHAJIMTUYCCKUX
CUTHAJIOB B pAa3JMYHBIX METOAAX OJIIEKTPOXMMHUYECKOTO aHalM3a; CB3b aAHATUTHYECKOTO
CUTrHaja C BeJIUMYMHOM AaKTUBHOCTU WIH KOHICHTpAuu OnpecaAciIaeMoro KOMIIOHCHTA,
COBpPEMEHHBIC aBTOMATHUECKUE IJICKTPOXUMHUECKUE METO/IbI aHATH3A.

yMmemb:
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IPUMEHATh UHCTPYMEHTAJIbHBIE METO/Ibl aHAIN3a BEIIECTB, MATEPHAIIOB U OKpYXKaroleil cpe/bl
TUTst peeHus MIPOU3BOJICTBEHHBIX, HAYYHO-TIPAaKTHYECKUX, HCCIIEIOBATEIILCKUX,
MH(POPMALIMOHHO-TTIOMCKOBBIX U JPYTUX 33]a4;
yYMETh ObICTPO U KaYECTBEHHO OLICHUTh OOBEKT aHaIN3a (HEU3BECTHOE BEILIECTBO);
BbIOpATh CTAHAAPTHYIO WJIM HECTaHJAPTHYIO METOAMKY aHAJIN3a MPUPOIHBIX U MPOMBIIIICHHBIX
00BEKTOB;
NpaBUIbHO OTOOpaTh MpPEICTABUTENbHYIO MpoO0Y, MPOBECTH IpEBAapUTENbHYI0 00paboTKy
pas3ieneHus U pacCKPBITHS MPOOHI;
BOCIIPOU3BOANTE CTaHIAPTHYIO aHAJUTUYECKYIO METOJIUKY, pacCUUTaTh Pe3yJbTaThl aHAIN3a,
CTaTHUCTUYECKH HUX oOpaboTaThb C wucnoiap3oBaHueM OBM, mnpoBeputrh NpaBUIBLHOCTH
MOJYYEHHBIX Pe3yJbTaTOB;
MI0JIb30BATHCSI MEPHOW TIOCYIOH, aHATTUTUIECKIMH BECAMH; TOTOBUTH M CTAaH/IaPTU30BATh
pacTBOPbI AaHAIUTUYECKUX PEAreHTOB;
YMETb UCTOJIH30BATH COBPEMEHHbBIE XUMHUECKUE TIPUOOPHI M YCTAHOBKH, Y4eOHO-Ta00paTOpHbIE
npuOOpbI, TEXHUYECKHE CPEJCTBA 00yUEHHsI U HAy4HOTO 3KcnepuMenTa, OBM;
COCTaBJIATH OTYETHI W BECTH JTA0OPATOPHBINA KypHAJ, yMEeTb pedeprpoBaTh U pEICH3UPOBATH
XUMHYECKYIO JOKYMEHTAIHIO;
YMETh pPEaJM30BaTh NPUHIMIIEI SKOJIOTU3ALUN HAYyYHOTO, Y4eOHOr0 W TMPOU3BOJCTBEHHOTO
HKCIEPUMEHTA B 00JIACTH aHAIUTHUECKOW XMUMUHU.

enademp:

—TEOPETUYECKUMH U METPOJIOTHYECKUMHI OCHOBAMH aHAINTHYECKON XMMUH;

—TEXHUKOU IKCTIEPUMEHTAIBHOM pabOThl B aHATUTHYECKUX J1a00paTopusix;

—paboToii C IUTEepaTypol MO aHATUTUICCKON XHUMUH;

—OmbpITOM 00paboTKM ¥ 00O0OIIEeHMS MaTepuana M TOUCKAa HOBBIX HKCHEPUMEHTAIbHBIX H
TEOPETHYECKHUX PE3YIIbTaTOB.

4. COIEPXAHHUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3ALIMN YYEBHOI'O

MPOLIECCA

HopsiakoBbI HOMeEP
H TeMa

Kparkoe conepxxanue TeMbl

Cooeprcamenvhulit mooyns 1 «Memoovl amomHuoll cneKmpocKkonuuy

Tema 1. AtomHO-
IMUCCUOHHAA

CIIEKTPOCKOITUA

CpaBHHTENBHBIE METPOJIOTMUECKUE XaPAKTEPUCTUKN METOJ0OB aTOMHOTO
CHEKTpaIbHOTO aHamu3a. O0Ire 3aKOHOMEPHOCTH B CIIEKTPaX aTOMOB H
nepuoanueckas cucrema .M. Menneneesa. Mctounuku Bo30yKICHHS
cnektpoB.  CrhekTpajbHble NpHOOPBl W HMX  XapaKTEPUCTHKH.
KadecTBeHHBI M KOJMYECTBEHHBLI aTOMHO-DMHCCHOHHBIN aHaIU3.

ABTOMaTHYECKUM KOJIMYECTBEHHBIN CIIEKTpaJIbHBIN aHanus.
CnekTpockonusi C HHIYKTUBHO CBA3aHHOW IUIa3MOM. XHMHMKO-
CIEKTPAJIbHbIM AaHAJINS.

Tema 2. DOmuccuoHHas | XapakTep W IPOUCXOXACHHWE H3JIyYEHUS CBETa B  IUIAMEHM.

dboToMeTpuUs IIIAMEHH

3aBUCUMOCTb U3JIy4E€HHUS OT MPUPOABl U KOHLIEHTPALMK ONPEAEIIEMOro
JJIEMEHTA, TEMIIEpaTyphl, IMPOLIECCOB aTOMHU3ALMH, CaMOIIOIVIOLICHUE.
OU3NKO-XUMUYECKHE TPOLECCH B TUIAMEHH. MexaHnu3M (popMHUPOBaHUS
AQHAJIUTUYECKOTO  CUTHAJla W YCTpaHEHUs  IPEHATCTBUUA  IIPU
ONpEIEICHUN WICIOYHBIX, IIEJIOYHO3EMEIBHBIX H PEIKO3EMENIbHBIX
3JIEMEHTOB. METPOIIOrHYeCKUEe XapaKTEPUCTUKU METOAA U CPEACTBA UX
ynyumeHus. [Ipumenenue meroga (oTOMETpUM IJIaMEHU B aHAIU3E.
Vcnonb30oBaHue ONTHYECKUX METOAOB B KOHTpOJIE KauecTBa HedTw,
HE(PTENPOIYKTOB, METAJUIOB, CIJIABOB U JIP.

Tema 3. ATOMHO-

Ananutnueckue xapakrepuctuku AD-HCII. O6opynosanue s AE-
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SMHUCCHOHHAS UCII. Topenku, pacublIMTENbHBIE CHUCTEMBI, IreHepaTopbl. BBeneHue
CIIEKTPOCKOITUS Cc | ra3000pa3HOil TPOOBI, THAPHUIHBIE TeHEpaTOpbl. MHOTO3JIEMEHTHBIH
WHIYKTUBHO- AE-UCII ananu3 B reOXUMHH, S3KOJIOTUU, METULIMHE U JP.

CBSI3aHHOM IUIa3MOM

(AD-UCII)

Tema 4. AtomHO- TeopeTrueckne OCHOBBI aTOMHO-a0COPOIIMOHHOTO METOJ/a aHaJH3a.

a06CcopOLIMOHHBIN METO

KauecTBeHHBINI M KOJIMYECTBEHHBIN aHanu3. MICTOUHMKM PE30HAHCHOIO
n3nyuenus. He 1utamMeHHble aToMu3aToOpbl. DNEKTPOTEPMUYECKUE
atomu3aTopbl. Meron reHepauuu ruapuaoB. IloaroroBka mpol k
aTOMHO-a0COpOIIMOHHOTO aHaMHM3a. MeTpOoJIOrHIeCKUe XapaKTePUCTHKU
U aHAIUTUYECKHE BO3MOXKHOCTM Metoja. CpencrBa MOBBILICHUS
CHEIU(PUYHOCTH, CHIDKEHHE Tpefena OOHapyX eHMs, YJIydlleHHe
BoCnpon3BoAUMOCTH. [Ipsimoii anHamu3 TBepAbIx Mpob. CoBpeMeHHbIE
HaIpaBJICHUS B Pa3BUTUHU METOA.

Tema 5. Onpenenenue

pTYTH aTOMHO-
a6copOLIMOHHBIM u
aTOMHO-
(I1yopecieHTHBIM

METOJIaMHU «XOJIOJHOTO
napa»

Onpenenenne  pTyTH aTOMHO-a0COpOIIMOHHBIM U aTOMHO-
(GIIyOpeCEHTHBIM ~ METOJaMHM  «XOJOJHOrO mapa». XHUMHUYecKas
atoMu3anus pryTd. OnTumuzanuss XMMHYECKOH aTOMU3allUd PTYTH.
Tepmuueckas aTOMHU3aLUL pTYTH. l'ocynapcrBeHHbIE U
MEXIYHapOAHbIE CTaHJApPTHBIE METOJUKH OIPENEICHHUs pPTYTH B
BELIECTBAX, MaTepuaigax M DKOJOTrM4Yeckux oObekrax. Meronabl
pasfeNeHns M KOHLIEHTPUPOBAHUS, UCIOJB3YEMBIE NIl ONPEACIICHUS
PTYTH aTOMHO-a0COPOIIMOHHBIM M aTOMHO-(IIyOPECIIEHTHBIM METOIAMHU
«XOJIOIHOTO Tapay.

Tema 6. Xumuko-
CIIEKTPAJIbHBIN aHAJIN3

KomOunupoBanusle u THOpPUAHBIE METOABl aHanmu3a. MeToabl
KOHILICHTPUPOBAHUSI B @TOMHBIX CHEKTPAIbHBIX METOAAX: COOCAXKIEHUE,
BBIMOpa)XKMBaHHE, COPOIHs, SKCTpaKus, GpaKIMOHHAS AUCTUILISILINSL.

Tema 7. ATOMHO-
(bIyopeceHTHBIN u
PEHTTeHO(ITYOPECIICHT
HBEIA METOJIBI

ITpuHIUIIBL METOJOB, ux AHAJIMTUYECKOE 00opyI0BaHUE.
Mertposoruueckue XapakTEpUCTHKH M aHAIMTHYECKHE BO3MOYKHOCTH.
Hcnons3zoBanue aTOMHO-(JIyOpPECLIEHTHOTO u

PEHTreHO(IIyOPECIIEHTHOIO METOJIOB B KOHTpOJIE KadecTBa He(TH,
He(PTENPOIYKTOB, METAJUIOB, CILJIABOB U JIp.

Cooeporcamenvhutit modyav 2 «Memoovt MOAEKYAAPHOU AOCOPOUUOHHOU CREKMPOCKORUUY

Tema 1
MonexkynspHbIi
a06copOLIMOHHBIN
ananu3 (YO u BuguMmas
00J1acTh)

AHanUTHYECKU CUTHAT M €ro CcBoicTBa. BBIOOp oONTHMaNbHBIX
YCIOBUM  MPOBENEHUS  aHaJIUTHUeCKUX peakuuil. Omnpenenenue
npumeceir. Knaccudukanuss MeTOOOB W CpeAcTBa  ONpeAeTeHUs
koHeHTpanuid. Onpenenenue npumeceit Ha yposHe [1JIK. Xomoctoit
onbIT. TpeboBaHus K peakTHBaM, MOCyae, JabopaTopuu, OKpyKaromleH
aTMocdepe.

Tema 2 . Meroasl | DKCTPAKIMOHHO-(DOTOMETPUUYECKHE METOBI aHaJIn3a. Br16op

pasaeeHus U | KCTPAKIIMOHHBIX PEareHTOB U PACTBOPHUTEIICH.

KOHIICHTPUPOBAaHUS B

MOJICKYJISIPHOM

abcopOLMOHHOM

aHaJIn3e

Tema 3. | UyBCTBUTEIBHOCTD, TpEACT ONpeaciicHus. BocCmpou3BOAMMOCTh U

MeTtponorudeckue ¥ | IpaBWIBHOCTh.  V30uparenbHOCT W KOHTpacTHOCTh.  Cpenctsa

AHAJINTHYECKHE TIOBBIIICHUS. U30MPATEILHOCTH, KOHTPACTHOCTH (POTOMETPUUCCKHUX

XapaKTePUCTUKU peakuuii. [lpumeHeHHEe CHEKTPO(HOTOMETPHUECKOTO METOoAa IS

crnekTpodoToMeTpruec | U3yueHUs] XMMUYECKHX paBHOBecuid B aHanmuze. OmnpeneneHue

KOTO METOa aHaIn3a YCTOWYUBOCTH ¥ MOJISIPHBIX KOA((UIIMEHTOB CBETOMOTJIOIICHUS.
Amnmnapatypa B METOIaxX MOJICKYJISIPHOM a0COpOIIMOHHOM




crekTpockonuu. DPOTO3NEKTPOKOIOPUMETPHI, CHEKTPO(POTOMETPHI C
MHKpPOIIPOLIECCOPHOM ~ TEXHHKOM, aBTOMATHYECKHE  aHAJIM3ATOPBI.
[IpoTOYHO-MHKEKIIMOHHBIN aHanu3. THUIBl OKPALIEHHBIX COCIUHEHUU,
UCTIONIb3yeMbIX B aHamuze. CrnekTpoPoTOMETPUYECKUN  aHAJINU3
MPUPOJIHBIX U MPOMBIIIICHHBIX 00beKTOB. COBpEeMEHHbIE HANpPaBICHUS
B Pa3BUTHH METOJA.

Tema 4.

NudpaxpacHas
CIIEKTPOCKOIHS

Ob6nacte npumeHeHus: 1 ocHoBHbIe noHATHS MUC. B3aumoneiicTBue
UK wm3nyuenuss ¢ BemectBoM. KosnebaHusi MPOCTBIX MOJIEKYII.
Wntepnperanus MK cnektpoB. Amnmaparypa. Oypee mpeodpa3oBaHue.
Ananu3 ra30B. AHaNM3 JKUIKAX Mpo0. AHAIM3 TBEPABIX MPOO.
KomnuectBennsii UK ananms.

CoodeprcamenvHulit MoOOY1b 3 «INEKMPOXUMUYUECKUE MEMOObl AHATUZA)

Tema 1.
[ToreHunomerpuuecku
W METOJI aHaJIn3a

Knaccmbnmunﬂ U OCHOBHBIC IIPUHIOUIIBI 3JICKTPOXUMHUYICCKHUX METOJ0B

a”Hajgn3a. Bocnpon3BoaumocTs, MPaBUWIbHOCTb, CEJIEKTUBHOCTDH
MeTo10B. [IpenmyIiecTBO 1 OrpaHMYEHHOCTh METO/IOB.
[TorenmomeTpuyeckui aHaJIN3. Knaccudukanus

MOTCHIIMOMETPUYECKUX ~ METONOB:  MpsiMas  IOTEHUUOMETPUS U
MIOTCHIMOMETPUYECKOE HAXOXKICHHMS TOYKM KOHLA TUTPOBAHUS.
[loreHnnomeTpruss B NPUCYTCTBUM TOKa C  HMCIOJIb30BAaHUEM
NOJISIPU30BaHHBIX AeKTpoaoB (I # 0), u B orcyTcTBuu Toka (I = 0).
IIpsmas  nmoreHuuomMerpus. OrmpeneneHUe aKTUBHOCTH HMOHOB  C
HCIIOJIb30BAaHUEM HMOHOCEJIEKTUBHBIX 3JIEKTPOJIOB. Turbl
HMOHOCEJIEKTUBHBIX  DJIEKTPOJOB, HX XapaKTEPUCTUKH, ITPUHIIMIIBI
JNEUCTBUs, UCIOJIb30BaHWE B aHauu3e. MeToasl  OIpenesIeHUs
aKTUBHOCTH C HCIOJIb30BAHMEM HMOHOCEIEKTUBHBIX  DJIEKTPOJOB.
Hcnons3zoBanue IPsIMO IIOTEHLIUOMETPUU JU1sL KOHTPOJIA
TEXHOJOTHYECKMX IIPOLECCOB, aHAJINW3 CTOYHBIX BOJ, MEIHUKO-
OMOJIOTUYECKUE UCCIICAOBAaHMs, aHalu3a OOBEKTOB OKpYXKaromen
CpEelBl.

IToreHnmomeTpust Kak METOJ OINpENCICHUs KOHEYHOM TOYKU B
TUTPUMETPUYECKOM aHAJIN3E.

WNunukatopHas peakuus W HM3MEHEHHE INOTCHIMAlIa JJIEKTpoJa B
peakuusAx KHUCIOTHO-IIEJIIOYHOTO, OCaJAUTEIbHOTO, OKHCIHUTEIbHO-
BOCCTAHOBUTEJILHOTO, KOMILIEKCOOOpa3yomero xapakrepa. Kpusbie
TUTPOBAHUS, 3aBUCIMOCTb UX (DOPMBI OT PA3JINYHBIX (PaKTOPOB.
TurpoBanuss B HeBogHOM cpene. [loTeHHMOMETPUYECKUN METOL
OIIpEeJIEJIEHUs] TOUKU YKBUBAJIEHTHOCTH MOJIIPU30BAHHBIX AJIEKTPOAOB (U
#0).

CpenctBa HaxXxOXJACHHS TOYKH SKBUBAJEHTHOCTH (KOHEYHOW TOUYKH

TUTPOBAHUA). IIpuHnunuansHas cxema MOTEHIIHOMETPA.
ABTOMaTHUYECKHE TUTPATOPBHI. Cucrema aBTOMATHUYECKOTO
pEryIHpOBaHU OUYHUCTKHU MIPOMBIIIIIEHHBIX CTOYHBIX BOJI

MOTEHLIUOMETPUYECKUM METOIOM.
ITpuMepbl MOTEHIMOMETPUYECKUX OIPEIeTICHHH.

Tema 2.
Kynonomerpuueckue
METOAbI aHAJIN3a

[Tpuniun u ocobeHHocTn aHanu3a. OCHOBHbIE XapaKTEPUCTHUKU METO/IA.
CeneKTUBHOCTb, YYBCTBUTEIHHOCTh MeTona. OCHOBHBIE YCIOBHS H
TpeOOBaHUS K KyJTOHOMETPHUECKOMY METOTy. MeTO/1bl KyJIOHOMETPHUH.
[Ipsmas kysoHOMeTpUsl. Y CIOBUS IPOBEICHUS IPSIMON KYyJIOHOMETPHH.
Kynonomerpuueckoe turpoBanue. [IpuHIunuanpHas cxema yCTaHOBOK
psIMOY KYJIOHOMETPHUH M KyJOHOMeTpudeckoro TutpoBanus. [Ipudopsl




TUISL IIPOBEJICHUS aBTOMAaTHYECKOTO HENPEPBIBHOIO
KYJIOHOMETPHUYECKOI0 onpeneneHus. [Ipumepsl onpeneneHuu.
ONEeKTPOrpaBUMETPUYECKUN aHasus. OcobenHoctu MeToAa.
[IpyHnunuanpHas cXeMa YCTaHOBKHM JUIsl DJIEKTPOIPABUMETPUYECKUX
onpeAeNeHu. OIEKTPOAbl B  IJIEKTPOTpaBUMETpPUU. BHyTpeHHMI
aneKkTposn3. [IpuMepsl 3eKTPOrpaBUMETPHUECKUX ONIPENCICHUN.

Tema 3.
Konnykromerpuueckn
U METOJI aHaIn3a

[Tpuniun merona. Ilpsimas xonaykromerpus. Konmykromerpudeckoe
TUTPOBAHUE. Kpussie TUTPOBAHUS. XPOHOKOHAYKTOMETPHS.
BricokouactoTtHOe THTpoBaHue. [IpuOOpel Ui MpOBEACHUs aHAIU3a.
[Ipumeps! onpeneseHun

Tema
4.BonpTamnepomMeTpud
€CKHE METO/IbI

[IpuHnun merona. XapakTepUCTHUKA MIEKTPOJIUTUYECKON TUECUKHU
U UCTIOJIb3YEMBIX DJIEKTPOJOB.

[Monsiporpadusi. [TpuHIIMI METOAA. [Tonmyuenue 51
XapaKTePUCTUKHU BOJIbTAMIIEPHOM KPHUBOM. YpaBHeHue
noJsiporpaduueckoi BoJaHbI. YpaBHeHne MibkoBuua. Matemarniyeckoe
ONMCaHWE MOTCHIMAajga  IOJNYBOJIHBL.  YpaBHeHHe  MibkoBuua-
I'eiipoBckoro. Bompramnepomerpuueckue cnekrpsl. CoBpeMEHHbIE
BH/JIBI BOJIbTAMIIEPOMETPUH: npsiMasi, WHBEPCHOHHAS.
HuddepenunanbHo-uMnyabcHas U Jp. UyBCTBUTEIBHOCTh METOOB.
IIpumepsr  onpenenenuit. Mcnons3oBaHHE BOJBTAMIEPOMETPUU B
IPYTUX METOJAaX aHaJIA3a.

AMrniepoMeTpu4ecKoe TUTPOBAHUE. XapakTepucTruka METOJa.
WHaukaTopHBIE  JJEKTPOABI B aMIEpPOMETPUU.  AnmnapaTypHOE
oopmnenne merona. Kpusbie TurpoBanusi. [Ipumeps onpeneneHuii.

Cooeprcamenvhuiit mooynv 4 «Coepemennsie pazHoeuUOHOCHIU MEMOO08 AHAIU3A)

Tema
1.buoxumMmnueckie
METObI aHAIN3a

brnoxumuueckne metonpl. PepMEHTAaTUBHBIE METOIbI AHAIM3A.
buocencoprsl. MMmyHOdepMeHTHBIH aHain3. MeToabl oIpeneneHus
TeHETUYECKU MOAN(PULIUPOBAHHBIX OPIraHU3MOB

Tema 2. Macc- OOmas xapaktepucTuka MeTofa. Ammaparypa. VCTOYHHMKH

CIIEKTPOMETPHUS HMOHOB. Macc-aHanu3aTopsl. JleTeKTUpOBaHUS MOHOB. XpOMaTO-Macc-
cnekrpomerpus.  MIIY-macc-ciektpomerpuss.  BosmoxhHocTH M
AHAJIMTUYECKOE PUMEHEHHE.

Tema [Ipumenenue paznoaKyCTHYECKOTO METOJI0B I
3.JlucTaHIIMOHHbIE JIUCTAaHIIMOHHOTO aHanu3a OOBEKTOB OKpykawmied cpensl. Jlumap B
METO/Ibl aHaJIN3a KOHTpoJIe  BO3AyXa. JIUCTaHIMOHHBIM  KOHTPOJb  IApaMeTpoB

3arpsi3HEHUS] BOAHOM cpeabl HedTenpoAyKTamH. ASpOCheMKa B
SKOMOHUTOPUHTE.

Tema 4.Metoabl Oe-CeKTPOCKOMUSL. PentrenoBckas (hoTOINEKTpOHHAS
aHaJIM3a MOBEPXHOCTH | CIIEKTPOCKOMMSIL.

Cooeporrcamenvhstii Mooyab 5 «Komnvromepul 6 ananiumuyeckux npuoopaxy»

Tema [IpuMeHeHne KOMIBIOTEPOB NPHU PELICHWH AHAJUTUYECKHUX 3aj]1ad.
1.Ilpumenenue Xemometpuka. KoMIbloTepHO-OpUEHTHPOBAHHBIE METOABI OOECTICUeHNUS
KOMITBIOTEPOB B | KauecTBa pe3ynbTaroB aHanu3a. OOpaboTka curHanoB. Pacrmo3znaBanue

AHAJIINTUYECKOU XUMUH

o0pa3oB B aHanmuTHyeckod xumuu. [IporpammnHoe oOecneueHue ais
AHATTMTHYECKUX TPUOOPOB, JUIsi 00pabOTKH pe3yJbTaTOB aHaau3a, s
AQHAIMTUYECKUX PACUeTOB, MPEACTABICHUE pE3yIbTaTOB palOOTHI Ha
HAy4YHbIX KOH(pepeHUMsX W ToMmy momobHoe. Pecypcel MHTepHer B
aQHAIUTUYECKOW XUMUH. ba3bl TaHHBIX U UHPOPMAITUU B AHATUTUIECKOM
XUMHH. MeXIyHapoAHble M HalMOHAJIbHBIE XUMHUYECKHE OOIecTBa.
DNeKTpOHHBIE OMOMMOTEKH. DIIEKTPOHHBIE KypHANbl. [loMck HaydHOI
nHpopmanuu B HTEpHET.
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MOHHBIX PaBHOBECUH B
o0BeKTax
OKPYXaIoIIEe Cpelbl C

Tema 2. [lonsaTne aBTOMaTu3anuu, aBTOMAaTU3UPOBAHHOM U aBTOMATUYECKOU
ABTOMaTH3aIMA, anmapaTypbl.  ABTOMAaTH3UPOBAHHBIE  CHUCTEMBl  AHAJIUTHUYECKOTO
MEXaHHU3alus U | KOHTPOJISL. AHanu3aTopsl. [IpOoTOYHO-NHKEKIIMOHHBIN aHaJn3.
MHUHHUATIOPU3ALHS MukpoaHaTUTUYECKUE CUCTEMBI B XUMHUYECKOM aHAIA3E
aHajan3a

Tema 3. Metoauka Metonuka pacuera CIOXHBIX HMOHHBIX pPaBHOBECUH B 0OBEKTax
pacuera CJIOKHBIX | OKPYXaloLel Cpelibl C MPUMEHEHUEM MAaTeMAaTHUYECKOW KOMITbIOTEPHOU

nporpammbl  Maple. HaxoxaeHue KOHIEHTpamuid HOHOB C YYETOM
peakiuii KoMIuleKcooOpa3oBaHus, ruapoiuns3a. Pacuer pactBopumoctu
COECIMHEHM B CIIOXKHBIX CUCTEMAX.

OLICHKA pe3yJIbTaToOB
aHaJIM3a

IIPUMEHEHUEM
MaTEeMaTHYECKOU
KOMIIBIOTEPHOU
IPOrpaMMbl

Tema 4. XeMmomeTpuka. OCHOBBI PErPECCMOHHOTO U KOPPEISILIMOHHOTO
XeMoMeTpuKa aHasn3a. OCHOBBI MaTe€MaTHYECKOrO IUIAHUPOBAHHUS XHMHUYECKOTO

JKCIIEPUMEHTA

Tema 5. Onenka npaBUIBHOCTH M BOCIPOU3BOJUMOCTH PE3YJIbTATOB aHAJINA3A

MeTtponoruueckast Pa3NUYHBIX BEIIECTB, MATEPUAIOB, 0OBEKTOB OKPYKAIOIIEH cpeibl

TemaTnyeckuii MJIaH

ConepaxareJbHbIH MOTYJIb 1

KoaunuyecTBO yacon
OuHas ¢popma 00y4eHuUst 3aounasi popma oOyueHust
B T.4. B T.4.
HasBaHus coepKaTeIbHBIX o g |2 _|& o 2|4 |5
) % T 5 B Sl o 2 T |3 e <
MoOJyJIel 1 TeM 2l =0 a, RS s gl el = o a8 s s £
[} = O ) = \© > O D) = O ) = O > O
Q =1 = = o s | X Ol o =1 =p = o o | X O
A g | = < E oS Sl al 2 = s | als 8
15 ) ey O |8 = 15 ) 2|9 |8 oy
18] & |S8|5S S E| &2 85S
= < s Tz =% 8 |3 Tz
= = 1) = = 5 | o =
Tema 1. AtomMHO-3MHCCHOHHAs | 9 2 2 5
CHEKTPOCKOIHS
Tema 2. OMuccuoHHas | 9 2 2 5
dboToMeTpHs IIIaMeHU
Tema 3. AtomHo-3muccuonsas | 9 2 2 5
CTIIEKTPOCKOIHS C HHTyKTHBHO-
cBs3anHoM masmont (AD-MCII)
Tema 4. Atomuo- 9 2 2 5
abcopOLIMOHHBIN METOJT
Tema 5.0npenenenue pTyTu 9 2 2 5
aTOMHO-a0COpPOLIMOHHBIM U
aTOMHO-(JTyOpeCIIeHTHBIM
METOJIaMH «XOJIOJTHOTO Tapay
Tema 6. XUMHUKO-CTICKTPAJIbHBINA | 9 2 2 5
aHau3
Tema 7. AtomHO- 9 2 2 5




(b1yopeCIeHTHBIH 1
pPEHTTeHO(ITYOPECIICHTHBIN
METO/IbI
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Hmozo no cooeprcamenvnomy
Mmooynio 1

14 14 35

ConepxareJbHbIH MOIYJIb 2

Ha3Banus coaepskaTejbHbIX
MoJayJieil U TeM

KoauuecTBo yacoB

OuHas ¢popma 00ydeHHUsI

3aounas popma oOyueHus

B T.4.

B T.4.

BCETO
TCKITHH
MPAKTUYCCKHE
nabopaTopHbIe
Has pabora
WHAUBUTyalbH

ag naboTa

BCETO
JICKIIAN
MIPAKTUYECKHE
nabopaTopHbIE
CaMOCTOSITEITb-
Has pabora
HHIUBUIYATbH

ast pabora

Tema 1. MonexynsipHbIi
abcopOmonnerit ananus (YO u
BHJIMMasi 00J1aCTh)

WU caMOCTOSTEIb-

Tema 2. Metonpl pazzencHus U
KOHIICHTPUPOBAHUS B
MOJIEKYJISIPHOM a0COpOIIMOHHOM
aHaImn3e

Tema3. Metponoruyeckue u
aAHATTUTHYECKHEC
XapaKTePUCTHKU
CHEeKTPOhOTOMETPUUECKOTO
METO]1a aHAJIU3a

Tema 4.
CHEKTPOCKOIUS

Nudpakpacuas

Hmozo no cooeprrcamenvromy
MOOy10 2

32 |8 8 18

CoaepikaTeJIbHbII MOTYJIb 3

KoanuyecTBo 4acoB

OuHas ¢popma 00y4eHust

3aounasi popma o0yueHus

B T.4. B T.4.
HasBanus coaepRaTeabHbIX 2 2|2« A i} 21 3|2 5 o
o 1™ [ & =
MoyJIeii H TeM g =| 3 g2 |25 E\g g = | 3 2l 5 §g
Q g | = 2 SQIEYl o = =) 2 188|FS
M g | = = Eals 8 Al = = s | B als 8
9) = o, ) [ 15 > o | o [~ =?
B | = 1) S 8= w 5 = 2|2 3|8 w
< O SIH < S | QO SlH <
o, & Z2 I & €12 =&
= = 5] = = | o S
Tema 1. 8 1 2 4
[ToreHMoOMEeTpUYECKUI METO
aHajamn3a
Tema 2. KynoHomerpuueckue | 8 1 2 4
METO/Ibl aHATIN3a
Tema 3. KongykromeTpuueckui | 8 1 2 4
METO/]I aHAJIN3a
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Tema 4.8 1 2 4
Bonpramnepomerpuueckue

METOJIbI

Hmozo no cooeprrcamenvnomy |28 |4 8 16
MO0y 3

ConepxarteJbHbI MOLYJIb 4

KoanuyecTBo 4acoB

OuHas ¢popma 00y4eHust

3aounast popma o0yueHust

B T.4. B T.4.
Ha3Bauus cojep:kaTeTbHBIX 2 g |2 |5 e 2|4 |5
2| £ |3 E|E¢g 2| £|3 Bl s
MoJayJIeil U TeM o | o a. 80§H8 = 3) QEOgH
(D) = (] o) = \© > O D) = O o) = O > O
Q g | = = cs|FdQl 9| g 2 £ | o s d2'e
M 2| = ® £ als 8 Al 2 = s |85 a8 g8
5 > Q. O |8 = 5 = Q|9 |8 o
= =1 © C ZIE w = = o |2 3l= w
® QO =S A< © © |5 gl
Q. < < jas) o < < jas)
= = 15) = = 5 | o =
Tema 1. buoxumMmudeckue 4 1 3
METO/IbI aHATIN3a
Tema 2. Macc-ciektpomerpust | 4 1 3
Tema 3.  Jlucra"imuonHuHsle | 4 3
METOJIbI aHATIN3a
Tema 4. Meroasl ananuza |4 1 3
MTOBEPXHOCTH
Hmozo no cooeprrcamenvnomy | 16 | 4 12
Mooyt 4
ConepxarebHbI MOAYJIb 5
KoJsn4yecTBo 4acoB
OuHas ¢popma 00ydyeHHs 3aounasi popma oOGyueHust
B T.4. B T.4.
HasBaHus coepKaTeIbHBIX el g |a | el 2 |4 A
o Sl 2|5 859 o = T |5 s
MOayJiel U TeM 4 5|l o a8 o§ g =2 s | ol & |8 5 s £
() = (D] o) = LO>\‘ (@ O = (D] ) = O > O
Q g | 2| glosdyY < g | Z| & |o s §'€
& 2| 5|l sl ds g =& 2| 8| @ |l =S
) > o |lo L8 = [5) > 2 |9 o 8 o
E-IR-AER:CE EIEREE Y
ol ® |8 Hg = 2 |3 % =
= 5|0 | = 5 | O =
Tema 1. [IpumeHenue 4 1 3
KOMITHIOTEPOB B aHAITMTHYECKOM
XUMUHU
Tema 2. ABToMmaTm3anus, | 3 1 2
MeXaHu3aIus u
MUHHATIOPHU3AIMs aHATN3a
Tema 3. Meroguka pacuera | 8 2 4 2
CJIOKHBIX HOHHBIX PAaBHOBECHI
B 00BEKTax  OKpyKaromen
cpenbl c MIPUMEHEHUEM
MaTeMaTHYeCKOU
KOMITBIOTEPHOU NMPOTPaMMBbl
Temad. Wndpakpacuas | 3 1 2
CHEKTPOCKOMUS
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Tema 5. Merponoruueckas | 5 1 2 |2
OLIEHKA PEe3yJIbTaTOB aHAJIN3a

Hmozo no cooeprcamenvnomy | 25 6 8 |11
Mooy §

Bcezo uacoe no mooynro 162 36 36 |90

5. METOAMYECKHUE PEKOMEHJALHWUA JJIA ITPOBEJAEHUSA
JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHIA

TeMBI JJeKIIMOHHBIX 3aHATHNA

Ne Koauuecmeo
wn Has3zeanue memut 4aCos
1 |ATOMHO-3MHUCCHOHHASI CIIEKTPOCKOIHUS 2
2 [OmuccuonHas poromMeTpus IAMEHN 2
3 |[ATOMHO-3MUCCHOHHAs CIIEKTPOCKOIHUS C MHAYKTUBHO-CBA3aHHOW IJIa3MOM 2

(AD-UCII)
4 |ATomMHO-a06COPOLIMOHHBIN METO] 2
5 |Onpenenenne pTyTH aTOMHO-a0COPOIIMOHHBIM M aTOMHO-(DITyOPECIICHTHBIM 2
METOJIaMHU «XOJIOJTHOTO Tapay
6 |XHMMHKO-CIIEKTPAJIbHBIN aHAIU3 2
7  |AToMHO-(ITYyOPECIICHTHBIN U PEHTTEHODITyOPECIIEHTHBIN METOIbI 2
8 |MonexymsipHblid abcopOumonHbIil ananu3 (Y® u Bugumas 061acTh) 2
9 |Merogsl pa3genieHHss W KOHIIGHTPUPOBAHUS B MOJEKYJISIPHOM )
a0COpPOITMOHHOM aHaJIN3e
10 [Metponoruyeckue " AQHAJIUTUYECKUE XapaKTEPUCTUKH )
CIIEKTPO(OTOMETPHUUECKOTO METO/IA aHATTN3a
11 [AndpakpacHas CHEKTPOCKOMHS 2
12 |[ToTeHUMOMETPUYECKUI METO/1 aHaU3a 1
13 [KynoHoMmeTpu4ecKre METOIbI AaHATN3A 1
14 [KoHIyKTOMETPHUYECKUN METOJ aHaIn3a 1
15 |BoapraMiiepomMeTpHu4eCKUE METOIBI 1
16 |buoxuMuyeckre METOIbI aHAJIHU3a 1
17 |Macc-cniekrpomeTpust 1
18 |[lucTaHIMOHHEIC METOAbLI aHAIIN3a 1
19 [Metoap!l aHaM3a MOBEPXHOCTU 1
20 |[[IpuMeHeHnEe KOMIIBIOTEPOB B AHAIUTUYECKON XUMUU 1
21 |ABTOMAaTHM3aLMsA, MEXaHU3ALMS U1 MUHUATIOPU3ALIUS aHAIN3a 1
22 |Metoauka pacyeTa CIOXKHBIX HOHHBIX paBHOBECHM B 00BEKTax
OKPYXaIIIE Cpeabl ¢ MPUMEHEHHEM MaTEMAaTHYECKOW KOMITBIOTEPHOMH 2
[POrpPaMMBbI
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23

MHudpakpacHas CHEKTPOCKOIHUS

24

MeTpOJIOI‘I/I‘ICCKaSI OIICHKA PC3YJIbTATOB aHAJIN3a

BCEI'O

36

Tembl 1a00paTOPHBIX 3aHATHI

Ne
H/T1

HazBauue tem

KomnuuectBo
4acoB

BusyanbHblli aTOMHO-3MUCCUOHHBIN CIIEKTPAJIbHBIN aHAJINS.
Onpenenenue TMHEMHON nucniepcuy ctuinockona. KauecTBeHHBIM
aHaJN3 TPUPOIHBIX U MIPOMBIIIEHHBIX 00BEKTOB. MHOT0371€MEHTHBIH
ABTOMAaTHYECKUN CIEKTPAJIbHBIM aHAJIN3 [IBETHBIX CILIABOB.

[TmramMmeHHO-(POTOMETPHYECKOE OIIPEICIIEHUE KaJTUsl METOIOM
rpagyupoBOYHOTO rpaduka.

OrnpeienieHre KanbIUs METOIOM CTaHIAPTHHIX T00aBOK.
HoHn3aImoHHbIe U CIEKTPOCKOMUYeckue Oydephl mpu onpeaeneHun
IEJIOYHO3EMEIbHBIX JIEMEHTOR.

Br160p onTUMaIbHBIX YCIOBHH MIIAMEHHOTO aTOMHO-
a0COpOIIMOHHOTO ONpeeNICHHsI SN B paCTBOPaX.

ATOMHO0-a6COPOIIMOHHOE OIPEeIICHUE TSKEIbIX METAJIJIOB B OYBAX:
OTIpEICIICHNE BAJIOBOTO COACP KAaHUSI, ITOIBHKHBIX (HhOpM.

[TpsiMoe aToMHO-aOCOPOLIMOHHBIE ONpe/ieIeHe OMOT€HHBIX
DJIEMEHTOB B COKaX.

ATOMHO—a6COp6HI/IOHHHe OIIPCACIICHUS COACPIKAHUSA HUKEIIA, MCIU,
CBHHIIA, IMHKA B MCTaJIJIaX " CIlJIaBax. HpOBepKa MMPaBUJIBHOCTHU
aHaJIn3a MCTOJAOM aHAJIM3d CTAHAAPTHOI'O o6pa3ua.

Crekrpodoromerpudeckoe onpezaeneHue Hukens, xeneza(ll) B
pacTBopax MouB, BOJbl. BEIOOP ONTUMABHBIX YCIOBUI IPOBEICHHUS
CHEKTPO(POTOMETPUIECKOTO MeTO/1a aHau3a. OnpeaeneHue
AJIEMEHTOB METOJIOM IPaIyHPOBOYHOIO TpapUKy U METOJIOM
CTaHIapTHHIX 100aBoK. JluddepeHnnaipHoe
CHEKTPOPOTOMETPUIECKOE ONpeIesieHHe MapraHia. Beioop
KOHIICHTPAIIUU PaCTBOPA CPABHCHHSI.

DKCTPaKIIMOHHO-(DOTOMETPHUUECKHIA METOJT aHAJIH3A.

10

CrnektpodoTromMeTprdecKkoe orpeaeICcHHe HUKEIS C
JUMETWITITHOKCUMOM, kene3a(ll) ¢ oprodenantponannom, pocdopa B
BHJIE TeTeponomcoeuuenus. Pacuer monsipaoro kosdduimenra
ceeronornomenus. [Ipenen obnapykenus. OneHka npaBUIbHOCTH
onpeneneHus Hukens, xene3a(ll) Merogom «BBeIEeHO-HANWCHOY.

11

.HIOMI/IHCCI_IGHTHOC OonpeaAcCICHUC NUPKOHUSA C MOPUHOM.

12

Ananuz IMPOU3BOACTB €HHOH CUTyallu.

13

bnok-cxema UK cnekrpomerpa. Pacmmndposka UK criekTpos.

14

HOTCHHHOMCTPI/I‘{CCKOG TUTPOBAHUC. AHanu3 cMecH KUCIIOT.

— | = DO | =

15

Ornpenenenne 001 COIEBOM KOHIIEHTPAIIMH BOJI, TEXHUYECKUX
pacTBOpOB.

16

OrnpesienieHre METAIIIIOB-TOKCUKAHTOB B Bojie (Pb) MmeTomom
WHBEPCUOHHOM BOJIETAMIIEPOMETPHH.

17

ATOMHO-a0CcOpOLIMOHHBIE ONPECICHUs PTYTH B IOYBE, BOAAX,
MUILEBBIX MPOIYKTAX, SKTOJIEPMATbHBIX TKaHIX, HeQTEIPOIyKTaX,
JIOME U OTXO0JIaX IPAroLICHHBIX METAJIOB
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Onpe,ueneHI/Ie JKCJIC30COACpKaINX IIPUCAIOK B OeH3MHE aTOMHO-

18 a0COpOIIMOHHBIM U CIIEKTPO(POTOMETPUIESCKHM METOAAMHU. !
19 OnpezneneHue coaepxKaHus cepbl B AU3EIbHOM TOIUINBE 1
PEHTTeHO(JIyOPECIIEHTHBIM METOJ0M
20 OmnpeneneHue conep kaHus JIUTHS B CMa304YHOM Macjle METOJI0M 1
HYMHUCCUOHHOM CHEKTPOPOTOMETPUH IJIAMEHH.
WNunuBuayanbHble TBOPUYECKUE 33aHUs C YI€TOM MPOodeCCHOHATBLHON
IOJTrOTOBKHU CTyJZieHTa. BBIOOP METOMK aHanM3a KOMIIOHEHTOB B
21 BEIIECTBAX, MaTepHaiax, 00beKTax OKpYy>Kalollei cpesl B 5
COOTBETCTBUU C T'OCYJapPCTBEHHBIMH U MEKIYHApOIHBIMU
cTaHAapTamMu. AHaJIU3 3KOJOTHYECKUX CUTYALUH.
2 N3yuenue nmporpamMmm MaTeMaTudeckoni 00pabOTKH JaHHBIX 1
pE3yJIbTaTOB aHAJIU3A.
23 TepmoauHaMuYecKoe MOACIUPOBAHUE TEPMOXMMHYECKUX Ipoueccos. | 1
Bcero 36
6. METOAUYECKUE PEKOMEHJAIIUU 11O OPTAHU3ALIUN
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB
Opranunsanus caMoCTOSTeIbHON PadoThbl CTYICHTOB
No KommgectBo
Hassanue tem
H/T 4acoB
1 ATOMHO-3MHUCCHOHHAS CHEKTPOCKONUS 5
ATOMHO->MHCCHOHHBIN ¢ HHIYKTHUBHO-CBS3aHHOM M1a3mMoi (AD-
2 5
NCII)
3 ATOMHO0-20COPOIIMOHHBIN METOT 5
4 XHUMUKO-CHEKTPAJIbHBINA aHAJIU3 5
5 OMuccroHHasi POTOMETPUS TJIAMEHU 5
6 OnpezneneHue pTyTH aTOMHO-a0COPOLIMOHHBIX U AaTOMHO- 5
(1yOopecleHTHBIM METOJJAMU «XOJIOJIHOTO Mapay
7 ATOMHO-(TyOpECIIEHTHBIN B PEHTI€HO(ITyOPECLIEHTHBIH METOIbI 5
8 Monexynsipablit abcopOrronnsiii ananus (Y P u Bugumas 00J1acTh) 4
9 MeTtoapl pa3feneHus 1 KOHIIEHTPUPOBAHUS B MOJIEKYJISIPHOM 4
a0COpOIMOHHOM aHaJIN3e.
10 MeTponoruueckue u aHATUTUYECKUE XapaKTEPUCTUKU 3
CHEKTPO(POTOMETPUYECKOTO METO/1a AHAIM3A.
1 JIroMUHEeCIIEHTHBIN METO/] aHaJIu3a B OLIEHKE KaueCTBa MPUPOIHBIX U 3
IPOMBIIIJICHHBIX 00BEKTOB
12 WNudpakpacHas CHEKTPOCKOIHUS M CIIEKTPOCKOINSI KOMOMHAIIMOHHOTO 3
paccesHus
13 [ToTeHIMOMETPUYHHI METO/1 aHAIM3a 3
14 KynoHomeTpuueckuili METO/ aHaau3a 3
15 KonaykroMerpruueckne METO/Ibl aHan3a 3
16 BoabraMniepoMeTpruuecKue METOIbI aHAJIN3a 3
Metoauka pacueTa CI0XXHBIX HOHHBIX PABHOBECHI B 00BEKTAX
17 OKPY’KaroIleH cpeibl ¢ IPUMEHEHNEM MAaTEMAaTHYECKOU 3
KOMIIbIOTEPHOH NMpOorpaMMbl
18 MeTtposiornueckasi OlleHKa Pe3yJIbTaTOB aHaN3a 2
19 [Touck HayyHoi uHdopmaruu B Internet 3
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20

MaCC—CHCKTpOCKOHI/IH 1 €€ BOBMOXHOCTHU

21

ABTOMAaTH3alMs aHaKM3a. ABTOMAaTU3UPOBAHHBIM KOHTPOJIb
IIPOU3BOJICTBEHHBIX ITPOLIECCOB.

22

ba3pl JaHHBIX 1 HHPOPMAIMK B AaHATUTHYECKON XUMUH.
CriextpasnbHble 0a3bl JaHHBIX. XpoMaTorpaduieckue 6a3bl TaHHbBIX.
[Tpobaembl co3nanus 6a3 JTaHHBIX.

23

Pabora ¢ 6a3amu gaHHbIX «OnpeaencHrue OMOTeHHBIX U TOKCHYECKHIX
METaJJIOB B MHUIIEBBIX MTPOIYKTaX», «OnpeeaeHne opraHnaecKiux
TOKCHKAHTOB B IMHUIIEBBIX MPOAYKTax», «ONpenereHue TaKeIbIX
METaJJIOB B MOYBax», «OnpeaeneHne OMOreHHBIX 1 TOKCUYHBIX
METAJUIOB B OMOJIOTHUECKUX MaTepHaIax»

24

[ToaroroBka npo6 (MeTauIBl U CIUIABBI, TOYBbI, OCA K, TOPHBIC
MOPOJIBI, PY/IbI, BOABI, BO3AyXa, OMOJOTHYECKHE OOBEKTHI U T.I1.) K
aHaJIN3y MHCTPYMEHTAJIBHBIMH METOAaMH. MeTOIbl HHTEHCU(DHKALIH
poOONOATOTOBKH.

Bcero

90




17

7. NHANBUAYAJIBHBIE 3AJTAHUSA

WuauBunyanbHble TBOpYECKME 3aJaHMsl C  y4eTOM Hpo(eCCHOHAIbHOW MMOATOTOBKH
cTyAeHTa. BpiOop MeToAauk aHamu3a KOMIIOHEHTOB B BEILECTBAaX, MaTepuanax, OOBEKTax
OKpY KaroIlel cpesibl B COOTBETCTBUHU C TOCYIAPCTBEHHBIMU M MEXKIYHAPOJHBIMU CTaHAapTaMH.

Amnanu3 KOHKpeTHOU cutyanuu no teme «Co3zail CBOI0 aHAJIUTUYECKYIO J1a00paTOPUIO».

OObeKTbl aHamu3a: METalIbl U CIUIaBbl, JJOM M OTXOJbl, TOPHBbIE MOPOABI U PY.bI,
IIOBEPXHOCTHBIE W TPYHTOBBIE BOJbl, CHEKHBIM IIOKPOB, IOKI€Bas BOJA, BO31yX, IOYBHI,
PacCTUTENBHOCTD, JOHHBIE OTJIOKEHHUS, IPOAYKTHI IUTAHUS, )KUBbIE OPIaHU3MBI.

OmnpenensiemMble IOKa3aTENIN: METAJLIIbI, HEMETAILIBI, HOHBI.

3amava: BBIOpaTh W 0OOOCHOBATH METOJ OIPENAEICHUS TOKa3aTesis B BHIOPAaHHOM OOBEKTE,
IPEeUIOKUTh NepedeHb HOPMATHUBHOM JOKyMEHTAIlMH, HEOOXOJUMOro 000pylOBaHUs, PEaKTHBOB,
HOCYbI JJIs1 IPOBECHUS aHAIU3a.

AHanu3 KOHKpeTHO! cutyanuu no teme «Pa3paboTka METOIMKN aHATIN3a»

CTyneHTBI CO37al0T alrOPUTM Pa3padOTKH METOAWKH OTPENEICHUs 33aHHOTO MOKa3aTels
(moctaHOBKa MpOOJEMbI, aHAIW3 JIUTEPATyPHBIX JAHHBIX, BBIOOP METOJa aHalu3a, IEepeueHb
IpeIbIAYIINX UCCIIEeOBAaHU, pa3padoTKa METOIUKH, IIPOBEPKA €€ MPABUIBLHOCTH).

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXKXYTOYHOM ATTECTAIIUA
1. ATOMHO-3MUCCHOHHAs CIIEKTPOCKOIIHUS
2. ATOMHO-3MUCCHUOHHBIN ¢ UHTyKTUBHO-CBsI3aHHOM Tu1azMon (AD-HCII)
3. ATOMHO-a0COPOIIMOHHBIN METO/T
4. X¥IMUKO-CIEKTPAJIbHBIA aHATIN3
5. DmuccuonHas GOTOMETpHs TJIaMEHN
6. Ormpenenenue pTyTH aTOMHO-a0COPOLIMOHHBIX U aTOMHO-(PIyOPECHEHTHBIM METOJaMHU
«XOJIO/IHOTO Tapa»
7. ATOMHO-(ITyOpECLIEHTHBII U PEHTTeHO(ITYyOPECIEHTHBIH METOBI
8. MonexynsapHblil abcoporronnpiit ananu3 (Y ® u Buaumas 0071acTh)
9. MeTobI pa3zeneHus ¥ KOHIICHTPUPOBAHUS B MOJIEKYJIIPHOM a0COPOIIMOHHOM aHaIH3E.
10. MetposiorH4ecKue W aHATUTUYCCKUE XaAPAKTEPUCTUKH CHEKTPOPOTOMETPUIECKOTO
METOo/a aHaJIu3a.
11. JIroMHUHECUEHTHBIA METOJ aHaju3a B OLICHKE KauyeCTBa MPUPOJHBIX U MPOMBIIIICHHBIX
00BEKTOB
12. NudpakpacHast CHEKTPOCKOMHS M CIIEKTPOCKOTHNS KOMOWHAIIMOHHOTO PacCesTHUS
13. IloTeHMOMETPUYHUI METO]] aHATIN3A
14. Ky1OHOMETpHUYECKUI METO/ aHATIN3a
15. KonnykToMeTpuiecKiue METOAbl aHAIN3a
16. BonbTaMnepoMeTprUUE€CKUE METO/IbI AHAJIN3A
17. MeToaunka pacueTa CIOKHBIX HOHHBIX PaBHOBECHH B OOBEKTaX OKPYKAIOIIEH CPEIbI C
MPUMEHEHNEM MaTeMaTHYeCKON KOMIBbIOTEPHOI MpOrpamMmbl
18. Metposornyeckas OlieHKa pe3yJIbTaTOB aHAIN3a
19. Ilouck Hay4Hoi nHpopManuu B Internet
20. Macc-CreKTpOCKOIHUs U €€ BO3MOKHOCTHU
21. ABroMarmzanMs aHaigu3za. ABTOMATH3WPOBAHHBIM KOHTPOJIb IMPOM3BOIACTBEHHBIX
IIPOLIECCOB.
22. IloaroroBka npod (METaJIbl U CIUIABbI, TOYBHI, OCaIKU, TOPHbIE TOPOJIbI, PY/bI, BOJBI,
BO3/yXa, OMOJIOTUYECKHUE OOBEKTHI U T.N.) K aHAIN3Y WHCTPYMEHTAIBLHBIMH METOJaMU. MeTombl
WHTEHCU(PUKAIIUKA TPOOOTTOATOTOBKH.
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9. OBPA3EL MOAYJIBHOI'O KOHTPOJIA
(obpazey eapuanma u kpumepuu oyeHu8anUs)

rOY BIIO «JIOHEIKHUA HAIIUOHAJIbHbIA YHUBEPCUTET»
@aKyapTET XUMHYECKUI

CneyuanbHocmy: 04.05.01 QynoamenmanvHas u NPUKIAOHAS
Xumusl
Obpa3zoeamenvhas npocpamma: cneyuanumem
Cemecmp 8
Yuebnas oucyunnuna Hucmpymenmanvnvle Memoobl XUMU4ecKko20 ananu3a eeujecms,

Mamepuaios u oKkpyicaouiel cpec)bl

MOJYJBbHAS KOHTPOJIbHAS PABOTA
BAPUAHT Nel
1.ATOMHO-a0CcOpOLIMOHHBII METO/] aHAIH3A.
2.MonexynspHsiii abcopOrmonubIii ananmms (Y@ u Bunumas 0061acTp).
3.IloTeHIMOMETPHUECKUIT METO]T aHAJIH3a.

YTBepkIeHO  Ha  3acegaHuM  Kadenpsl ,
MPOTOKOJT Ne OT «__ » 20 T

3aBenyrommii kadeapoit
IIpenonaBarens

KpnTeplm Ol¢HUBAHUA MOAYJBHOI'0 KOHTPOJH

Homep 3a0anusn Konuuecmeo 6annoe
1 10
2 10
3 10
Bcezo 30

10. OBPA3EILl ODK3AMEHAILIMOHHOI'O BUJIETA
(meopemuueckue 6onpocwi K 3Kk3ameny, obpasey buiema u Kpumepuu oYeHU8aHUs)

Teopemuueckue 60npocwl K IKIAMEHY

1. ATOMHO-3MUCCHOHHAs CIIEKTPOCKOIHUS

2. ATOMHO-3MUCCHUOHHBIN ¢ UHTyKTUBHO-CBsI3aHHOM Tu1azMoi (AD-HCII)

3. ATOMHO-a0COPOIIMOHHBIN METO/

4. X¥IMHKO-CIIEKTPAJIbHBIA aHATIN3

5. DmuccuonHas GOTOMETpHs TJIaMEHN

6. Ormpenenenue pTyTH aTOMHO-a0COPOLIMOHHBIX U aTOMHO-(PIyOPECHEHTHBIM METOJaMHU
«XOJIO/IHOTO Tapay

7. ATOMHO-(ITyOpECLIEHTHBII U PEHTIeHO(ITYyOPECEHTHBIH METOBI

8. MonexynsapHblil abcoporronnpiit ananu3 (Y ® u Buaumast 00J1acTh)

9. Metonbl pa3zeneHns: 1 KOHIEHTPUPOBAHUS B MOJIEKYJISIPHOM aOCOPOIIMOHHOM aHaJIM3e.

10. Mertponornyeckne M aHATUTHYECKHE XapaKTEPUCTUKUA CHEKTPOPOTOMETPUIECKOTO
METO/Ia aHan3a.

11. JlxoMuHEeCIEHTHBII METOJl aHaJM3a B OLIEHKE Ka4eCTBA MPUPOJHBIX U MPOMBIIUICHHBIX
00BEKTOB
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12. UndpakpacHas CHEKTPOCKOIUS U CHEKTPOCKOIUS KOMOMHALIMOHHOTO paccesHus

13. IloTeHIMOMETPUYHUN METO]] aHATIN3a

14. KyinoHoMeTpuiecKuii METO aHAJIU3a

15. KonnykToMeTpuyecKkiue METOAbl aHaJIn3a

16. BonpTamnepomMeTpuyecKue METOABI aHAJIN3A

17. Meroauka pacyeTa CJIOXKHBIX MOHHBIX PAaBHOBECHM B 00BEKTaX OKpY KalOUIEH Cpelbl ¢
IIPUMEHEHNEM MaTEMaTHYECKON KOMIIBIOTEPHOM MPOrpaMMBbl

18. MeTrposoruueckas OlleHKa pe3yJIbTaTOB aHATU3a

19. Tlouck nayuHoit unopmanuu B Internet

20. Macc-CreKTpOCKOIUS U €€ BO3MOKHOCTH

21. Asromatuzauus aHanu3a. ABTOMAaTU3UPOBAHHBIM KOHTPOJIb MPOM3BOACTBEHHBIX
IPOLIECCOB.

22. TloaroroBka mpo6 (MeTaulbl U CILJIaBbl, TOYBbI, OCAKH, TOPHbIE MOPOJbI, PYy/Ibl, BOJHI,
BO3/lyXa, OMOJIOTHYECKUE OOBEKTHI U T.N.) K aHAJIN3Y MHCTPYMEHTAJIbHBIMM METOJaMU. MeTombl
MHTEHCU(PUKALIMH TPOOOIIOTOTOBKH.

roy BIO «TOHEIKUA HAIIMOHAJIbHBII YHUBEPCUTET»
@akynpTeT XUMHUYECKUMI

CneyuanvHocms. 04.05.01 @ynoamenmanvras u NPUKIAOHAA
Xumusi
Obpazosamenvras npocpamma: cneyuanumem
Cemecmp 8
Yuebnas oucyunauna Hnempymenmanvuvie Menoovl XUuMu4eck020 aHaniu3d 6eulecms,

MAmepuaios U oKpyicarouel CDe()bl

BUJIET Nel
1. Xapakrtep M HpPOUCXOXKIECHUE H3IyUYE€HUS CBETa B IUIAMEHU. 3aBUCUMOCTb H3JIy4YE€HHUS OT
IPUPOJABl M KOHLEHTPALUU ONPENEISIEMOrO 3JIEMEHTA, TEMIIEpaTyphl, IPOLECCOB aTOMU3ALNH,
CaMOIIOTJIOIICHHE.
2. IlpuHUIMIT aTOMHO-a0COPOLIMOHHOTO METOAA «XOJOAHOIO Mmapa» M OJOK-CXeMa yCTaHOBKH IS
OTpeIeNIEHUs! PTyTH.
3. Paccuuraiite maccy prytu(ll) azoTHOkucnoii 1-BOgHON, HEOOXOAMMYIO AJII MPUTOTOBICHHS 1
nutpa pactBopa ¢ koHnentpanueit prytu(Il) 1,00 mr/mo.
4. HaBecky mpoObI muieBoro npoaykra maccoit 0,200 T moaBepriii KUCIOTHOW MUHEpAIA3AIUH.
O6mwem nectpykrara coctaBui 100,0 M. [{na ananuza oroOpanu anukBoty 5,00 Ml gecTpykraTa.
ATOMHO-a0COPOIIMOHHBIM METOJIOM «XOJIOJHOTO Tapa» B Hed Obuto HaiaeHo 0,100 MKr pryTu.
PaccuuTaiite cogepxanue pTyTd B IpoOe MUIIEBOTO NMPOAYKTa BY% U B MI/KT.

YTBepkIeHO Ha 3aceqaHuM  Kadeapbl ,
POTOKOJT No 0T « » 20 1.

3aBeayromnuii kadeapoit
OK3ameHaTop

Kpumepuu OUCHUGAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
1 25
2 25
3 25
4 25
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Bcero | 100 6aJ10B
11. KPUTEPUU OHEHUBAHMUSI

ITo xypcy mpenmnonaraercs MpPOBEACHUE MPOMEKYTOYHOM aTTECTAllMd B BUAE MOIYJIHHOTO
KOHTPOJIA, BBIITOJTHCHUA HHHHBHI[yaHBHOﬁ pa60T51 U dK3aMeHa. JK3aMeH CAAIOT CTYACHTEI C LCJIBIO
MOBBILICHUS] PEUTUHTA.

Pacnpeoenenue 6annos, Komopvie MO2ym noay4ums CnyoeHmobl
6 npouecce uzy4eHus OUCYUNIUHb

Opranu3anmoHHO- CPC Bcero
yueOHasi paboTa | UpaueuayansHas | Moayabnelii | WHamBuayaabHas
CTyaAeHTa pabora KOHTPOJIb TBOpYecKasi padora
Max40 6annoB max 30 6ayoB max 30 max 6amioB 100 6amnoB
0ayuI0B

IIxana coomeemcmeus 61106 HAUUOHAIbHOIL WIKATLE

Ounenka Ounenka nmo OueHka 1o rocy1apcTBeHHOM MIKaJje Ouenka no
no mkaje | 100-6anbHOI (3x3ameH, MuddepeHIMPOBAHHBIN 324eT) rocy1apCcTBEeHHOMN
ECTS mKaJje mKaJe (3a4er)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor11o) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YAOBIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey1OBJIETBOPUTEIILHO) HE 3a4TE€HO

C BO3MOKHOCTBIO MIOBTOPHOI cllauu
F 0-34 2 (HEyIOBJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MO>KHOCTBIO TOBTOPHOM C/1a4M MPH yCIOBUU
00s13aTeIpHOT0 HAbOpa JOMOJTHUTEIBHBIX 0aJIIOB

12. MATEPHUAJIBHO-TEXHHUYECKOE OBECIIEYHEHHE YYEBHOI'O ITPOLHECCA

JlekuMoHHBIE 3aHATUS IPOBOAATCS B Ay JUTOPUHU, OCHAILLICHHOW MYJBbTUMEIUUHON TEXHUKOU U
JIOCKOH. YdueOHas qucuuIuinHa odbecredeHa mocoousiMu U yueOHO-METOAMIECKUMU MaTepraiaMu, C
KOTOPBIMH CTYJEHT HMEET BO3MOXKHOCTh PabOTaTh B YMTAIbHBIX 3anmax Oubmanorexu JlonHY.
Urenne JeKUHMil MPOXOAUT B ayIUTOPHSAX xummdeckoro dakyisrera IOY BIIO «JOHELIKUI
HAIIMOHAJIbHBIA YHUBEPCUTET».

JlabopaTopHble 3aHATHS TPOBOAATCS B XUMHUYECKUX J1a0OpaTOpUsAX, OCHAIIEHHBIX
BBITSDKHOM  BEHTWJIALIMEH, COBPEMEHHBIM AaHAJUTUYECKHMM OOOpYIOBAHUEM, XHMHUYECKHMU
pEaKTUBaMHU.

CamocrosrenbHas paboTta npoxoaut B ayautopun Ne510 kadenpbl aHaIUTHUECKON XUMHUU.
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13.  PEKOMEH/JOBAHHAS JIUTEPATYPA
Kon-Bo Hamnuue
Ne IK3eMILISIPOB | 3JIeKTPOHHOI
HaunmeHoBaHue
n/n B OulymoTexe BEpPCHHU B
JlonHY 9bC
OcHnoenasa n1umepamypa

1. Kpuctnan I'. Ananutnueckast xumus: B 2 T. — M.: bunowm. 12
JlabopaTtopus 3Hanui, 2009.

2. Anamuruueckas xumust: B 3 T. / [lox pen. JL.H. 195
MocksuHa. — M.: Axagemus, 2010.

3. OtroM.CoBpeMeHHbIE METO/Ibl AHAIUTUYECKOU XUMUU: B 3
2 1.— M.: Texnocdepa, 2004.

4. Amnamutiuaeckas xumus. [Ipo6memsr 1 moaxonst / [Tox 3
pexn. Keapnepa P. — M.: Mup, 2004.

5. [Tynbrmes A.A. ATOMHO-a0COPOIIMOHHBIN CIIEKTPATbHBIH 1
aHanus. — M.: Texnocdepa, 2009. — 784 c.

6. Anemacosa A.C. Jlyrosoii K.C. Dxonoruueckas AJIEKTPOHHBIN

15
aHanutudeckas xumus. — J1.: Bebep, 2010. pecypc

7. 30m0T0B }0.A. O XUMHYECKOM aHAJIN3€ U O TOM, YTO 1
BOKpYT Hero. — M.: Hayka, 2004. — 477 c.

8. Mertoap! aHanu3a MUIEeBbIX MpoaykToB / [lox pe.

Kistuko FO.A., benabkoro C.M. — M.: Hayka, 1988. — 1
T.8. —272 c. - (IlpobieMbl aHATUTHYECKOW XUMHUN).

9. Hpyros 10.C Ananu3 3arps3HEHHBIX OHOCPE]] M MUIIEBBIX
MPOAYKTOB: MPAKTUYECKOE PYKOBOACTBO. — M.: buHoM. 5
JIa0. 3anwmii, 2007.

10. | eBuyk U.A., Cumonosa T.H. MoHocenekTuBHBIE N
AJEKTPO/BI B aHAJIN3 IPUPOIHBIX U IPOMBIIIIEHHBIX 31 PJICKTPOHHLIN
o0bekToB. — Jlonenk: lorHY, 2007. peeype

11. | Maiictpenko B.H., Xamuros P.3., byauuxos I'.K.

DKOJIOT0-aHATUTUYCKUNA MOHUTOPUHT 2
CYNepIKOTOKCUKAaHTOB. — M.: Xumust, 1996. — 319 c.
Jlonoanumensvnasn numepamypa

12. | bok P. MeToibl pa3nokeHusi B aHATUTUYECKOW XUMHH. — 5
M.: Xumus, 1984. — 432 c.

13. | Kapmnos [O.A., Opnosa B.A. CoBpeMeHHbBIE METOIbI
ABTOKJIABHOW MIPOOOIOATOTOBKH B XUMHUYECKOM aHAIIN3e 1
BelecTB 1 MareprasioB // 3aBoa.nabd. — 2007. — T.73, Ne
1.—C.4-11.

14. | Kopenman A.U., Jlucunxkas P.I1. [IpakTukym no
AQHATUTUYECKON XUMHUH. AHAJIA3 MUILEBBIX TPOTYKTOB. — 1
Boponex: Boponex.roc. rexnon. akana. — 2002,

15. | Ammn A.U. Ananu3 numeBsIX IPOAYKTOB U HAIIUTKOB. — 1
2006.

16. | Kopenman S.U. [IpakTukyM 10 aHaIMTUYECKON XUMUHU.

Amnanu3 nuieBbix npoaykro. — M.: Konoc, 2005. — KH. 1
1-4.
17. | bonemakoB A.A., I'aneeB A.A., Hemerr B.M.

[lepcrieKTUBBI AHAIUTUYECKONM ATOMHOM CIIEKTPOMETPUU
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// ' Ycenexu xumun. — 2006. — T. 75, Ne4, — C. 322-337.

18.

[Tynsimes A.A., Jlynak A.K. CoBpeMeHHOE cCOCTOsSIHNE

METO/IOB aTOMHOTO CIIEKTPAILHOTO aHanu3a // AHaJIUTHKA 1
1 KOHTpoJib. — 2000. — T. 4, Ne 2. — C. 141-146.

19.

3onotoB 0. A. AHanuTrueckue cxembl Ha YUIIe
(mukponpubops) // Kypa. ananut. xumun. — 1996. — T. 1
56, Ne 4. — C. 357-358.

20.

3osioToB FO.A. Pa3nenenre u KOHIEHTPUPOBAHUE B
xumudeckoM ananuse // Poc.xum. k. (OK.Poc. xum. 06-Ba 1
uM. JI.1. MenneneeBa). — 2005. — T. 49, Ne 2. — C. 6-10.

21.

JInnnuk I1.H. ®opmbl MUTpaliii METAJLIOB B IIPECHBIX
noBepxHocTHBIX Bojax / I1.H. Jlunnuk, b.1. Habusanerr. 1
— JI.: 'magpomereonsaar, 1986. — 136 c.

22.

HlysaeBa O.B. CoBpeMeHHOE COCTOSHUE U TPOOIEMbI
3JIEMEHTHOTO aHAJIN3a BOJ Pa3JIMYHON IPUPOIBL. — 1
Hosocubupck, 1996.

23.

AnTtoHoBuY B.I1. AkTyanbHble 3a]]a4i U IEPCIEKTUBbI
Pa3BUTHSI AaHAIUTUYECKON XUMUHU B YKpauHe // YKp. XUM. 1
KypH. —2004. —T. 70, Ne 5. — C. 3-9.

24.

MaremaTtnueckue MeToasl 1 OBM B aHaIUTHUECKON

xumun. — M.: Hayka, 1989. — 302 c. 10

25.

bapkep ®@. KoMnbroTepsl B aHATUTUYECKON XUMUH. — M.

Mup, 1987, 10

14. HUH®OPMALMUOHHBIE PECYPCbI
http://mondnrioru/ — MuHucTEepcTBO o00Opa3zoBanuss W Hayku Jlonenkoit HapomgHoit
Pecry6muku
http://resobrnadzor.ru/ — PecnyOnukanckas ciyx0a MO KOHTPOJIO W Haa3opy B cdepe
00pa30BaHUs U HAYKH
http://www.rusanalytchem.org/ — caliT «AHanuTrdeckas xumusi Poccumn
http://www.pubs.rsc.org/ — Journal of Atomic Absorption Spectrometry
http://www.sciencedirect.com/ — SpectrochimicaActa. Part B/ AtomicSpectroscopy/

15. NIPOI'PAMMHOE OBECIIEYEHHE
1. Windows 7 PRO (xopniopatuBHas nunensus JJonHY nunensus Ne46484614);
2. MicrosoftOffice (koprmopatusHas muuen3us JorHY munensus Ne46472919);
3. MicrosoftVisualStudio (uuensust mporpammbel DreamSpark amsi BeICHIMX yueOHBIX
3aBeICHUN);
4. Jlunensus GPL, Apach, BSD st cBo601HOTO TPOTrpaMMHOTO 00ECTICUeHHUS
— AntuBupyc Kacnepckoro;
— AdobeAcrobatReader.
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