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1. OEJIM OCBOEHUSA JUCLHUIIJINHBI

UeﬂbIO OCBOCHHS NUCLHMIIJIMHEI IBIISICTCS oﬁyqexme CTYACHTOB TCOPETUUCCKHM U
MMPAKTUYECKUM OCHOBAM OIITHYECCKUM METOIOB KOJIMYECTBEHHOI'O aHAJIU3a U HﬂeHTH(l)HKaLII/II/I

BCHICCTB.

3a0aua MUCUMIUTHHEI COCTOUT B TOM, 9YTO Ha OCHOBAHHUH MOJYIYCHHBIX TCOPECTUICCKUX
3HAQHUHU U IMPaAKTUYCCKOI'0 OBJIaACHUSA OIITUHYCCKUMHU METOJaMU aHalIu3a HEO0OXO0IUMO:

- IOHUMAaTh POJIb q)OTOMeTpPII/I 1 00J1acTel ee MCIOIB30BaHUs B XUMHUYECKOM aHaJIu3c¢;

- BJIaACTh METPOJIOTUYECKNMHU OCHOBAMH aHAJIN3a,

- 3HATh CYLIECTBO PEaKIMi U MPOIECCOB, UCIIOIB3YEMBIX B JOTOMETPHH.

JucuuniauHa

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

«XUMHUYECKUHA aHanmu3 OOBEKTOB OKPYXAlOIIEH Cpeabl» OTHOCHTCA K

BapMaTUBHON 4YacTH y4eOHOro IUIaHa AMCLHUIUIMH Mo HampaBieHuro moarotoBku 04.03.01 Xummus
(xBaymuukarys «OakataBp)

3. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCHUIIIIUHE

[Inanupyemble pe3ynbTaTbl OOy4YEHHs IO IHUCLHIUIMHE, COOTHECEHHBIE C IUIAHHPYEMBIMH
pesynpTaramMu ocBoeHHs OITOIT (koMmeTeHIIUSIMU U UHIUKATOPaMH JOCTHXKEHHUS KOMITETEHI[HH )

dopMuUpyeMble [Inanupyemble pe3ynbTaThl 0OyUeHHS MO AUCLHILIHHE, B HaumeHosaHue
KOMIETeHLUH COOTBETCTBUH C MHMKATOPOM JOCTHKEHHS! KOMIIETEHLIH OLIEHOYHOTO
(koz, conepxanue WMHnukaTop noctwxeHus PesynbraThl 00y4eHus no cpencrea
KOMIIETEHLIUHN) KOMMETEHLIUH JUCLMIUIHHE
(K00, codepoicanue uHouKamopa
[1K-6 [1K-6.1 3HaeT ocHOBBI (PU3HKO- 3naem: cnocoObl 0TOOpa Mpod Bonpocel
CriocobeH XHMIECRIE MOTO08 00BEKTOB OKPYXaIOIIEH Cpeibl
oo, | SRR OS | Vgon: posonr
ﬁzgﬁengz]::zi [K-6.2. YMeeT npou3BOaUTE nabopaTopHbIE UCCIIEN0BAHNS,
nabopaTOpHbIE KCCIEN0BaHNS, aHaJIM3bl OTOOPaHHBIX MPOO U
aHalnsbl 3aMepsl, aHATU3bI OTOOPaHHbIX 00pa3sLoB Ul OLEHKH
OTOOpaHHbIX MPUPOAHEIX 06pasLoB; 9KOJIOTMYECKOTO COCTOSTHHUS
npo6 n oGpasuos PacCcUYUTHIBATh MPENEIbHO
AN OLEHKH nomnycTuMble koHueHTpauuu (IIIK) 00BeKTOB
5KOJIOTHYECKOTO | BPEIHBIX BELIECTB TEXHOTEHHOrO Bnaoeem: meTonamu
COCTOSIHHS xapakTepa; paboTaTh Ha MIPOBEJEHUS SKOJIOTHYECKOTO
00BEKTOB aHaTUTHYECKOM JIaGopaTOpHOM MOHUTOPHHTA

000pynoBaHUH;

[1K-6.3 Brnageer metonamu
NPOBEAECHHUS IKOJIOTHYECKOTO
MOHMTOPHHIa

4. OBBEM U CTPYKTYPA JUCIUIIJIMHBI

TpynoeMKOCTh AUCIUILTHHBI COCTABISAET S 3a4eTHRIX equHuI, 180 yacos
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2 Teoperuueckire 0CHOBLI MONIEKYNAPHOIT 1 5 4-5 | 2 20 Petituur-
ATOMHOMN CHEKTPOCKONHH KOHTPOJIb Ne |
3 MeTonbl aTOMHOI CHEKTPOCKOINHH 5 6-9 16 12 4 20
4 Merojibl MONEKYISPHOT CHEKTPOCKONUH 5 10- | 6 12 4 20 PebiTunr-
11 KOHTpOsb Ne 2
5 Ipaxrtutcckoe HCMONL30BAHKE METO10B S 12- | 16 12 8 20 Pelitunr-
ONTHUUYCCKON CHCKTPOCKOIIHH ]3 KOHTpOHb N" 3
Beero 3a 5 cemectp: 180 54 36 90 Jx3amen, 27
Hanuune B gucuunnune KIT/KP
Wroro no gucuunivxe 180 54 36 90 3auer

4. OBBbEM U CTPYKTYPA JUCLUIIJINHBI

CO[IC[))RRHHC JIEKHHOHHBIX 3aHATHH MO JHCHHINJIHHE

Paspens! nUCHHILIHHBI

1. OcHOBBI OOTHYECKHX METOAOB aHAJJIN3a

Cnextp 7€KTpOMAarHuTHOro u3nydeHus. OCHOBHBIC THMbI B3aMMOZEHCTBUS BEIECTBA C
W3My4eHHEM: SMHUCCHs (TEMoBas, JNIOMHHECUEHIUHS), NOIJIOLICHNE, paccesnue. Knaccudukauus
CIICKTPOCKONHYECKHX METONOB IO dHepruu. Kiaccudukauus CreKTPOCKONMMYECKUX METOAOB Ha

OCHOBE CHEKTpa 3JICKTPOMArHUTHOIO U3TYYCHHA. aTOMHas, MOJICKYJIsipHasi, a6COp6IlHOHHaSI,
OMHCCHOHHAA CIIEKTPOCKOITHS.

Crnexrpsl aromMoB. OCHOBHbIE W BO30YX/ICHHbIC COCTOSHHS ATOMOB, XAPAKTEPHCTHKH COCTOSHHUIL.
Jnepreruieckre nepexomsl. Ipasuna ot6opa. 3aKOHEI HCMYCKAHHs M IOIIOLIEHHA. Beposarnocrtu
NCKTPOHHBIX TMEPEXONOB ¥ BpPEMEHa JKM3HH BO3OYNIEHHBIX COCTOSHUH. XapaKTepHCTHKU
CIEKTPAJIbHBIX JIMHUH: [IOJIOXKCHUE B CIIEKTPE, HHTCHCHBHOCTD, IONYLIHPHHA.
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CriexTphl MOJIEKyIT; uX 0coOeHHOCTH. CXeMBI 3JIEKTPOHHBIX YPOBHEN MoNeKysl. IlpencraBienue o
TIOJIHOM SHEPIMU MOJIEKYJ KaK CyMMBI 3JIEKTPOHHOM, KoJ1ebaTenpHOM U BpamareabHoi. OCHOBHBIE
3aKOHBI IIOTJIOLICHUS JJIEKTPOMArHUTHOro u3nydeHus (byrepa) u 3akoH m3myduenus (Jlomakuna-
[Ileti6e). CA3b aHATUTUYECKOTO CUTHANA C KOHIEHTPALIMEN ONPEIeIIeMOr0 COSUHEHHS.

Anmnaparypa. Croco0Gbl MOHOXPOMAaTH3aIMH JIyYHCTOH SHepruu. Kiaccudukamus cneKTpaabHBIX
nprOOpOB UX XapaKTepuCTHKH. [IpueMHHKH u3nmydeHus. MHcTpymeHTanbHble momexH. LIIymsl u
OTHOIICHHE CUTHAJ-IIYM; OLEHKAa MUHAMAJIBbHOTO aHATUTHYECKOTO CUTHAIA.

2. MeToabl aTOMHO ONTHYECKOI CIIEKTPOCKONMUHT

ATOMHO-IMHCCHOHHBIN MeTo. VcTOUHHKY aTOMM3aniK U BO3OYKIEHHUS: JIIEKTPHIECKHE PA3PSIbI
(myroBbl€, MCKPOBBIE, MOHMKEHHOTO NABJICHUHS), IIAMEHA, IUIA3MOTPOHBI, HHIAYKTHBHO-CBI3aHHAs
IasMa, Ja3epbl; HUX OCHOBHBIE XapaKTEPUCTHKH. ODHU3MUYECKHe M XHUMUYECKHE IIPOIECCHl B
UCTOYHHMKAX aTOMHM3aLUU U BO30YKICHHUS.

CnexTporpaduyeckuif M CHEKTPOMETPHUYECKHI METOABI aHaIuW3a, HX OCOOEHHOCTH, 06JacTH
npuMeHeHus. KayecTBEHHBIM M KOJIHYECTBEHHBIM aHAIN3 METOJIOM SMHCCHOHHON CIEKTPOMETPHU
mnamend. OCHOBHas anmapaTypa: CIeKTporpadel, KBaHTOMETphL. IliameHHbIE (OTOMETPHI U
creKTpoGoTOMETPBI. MeTpoornyeckre XapakTepUCTHKH U aHATUTHIECKHE BO3MOXKHOCTH.

AToMHO-¢1yopecueHTHbIH MeToa. [IpuHIMI MeToaa; 0COOEHHOCTH M IPUMEHEHHE.

ATOMHO-20cOpPOLMOHHBIIT MeTOA. ATOMH3aTOpHl (IJIAaMEHHBIE M HEMJIaMeHHBIE). McTouHuKu
U3JIydeHus (aMIbl C MOJBIM KaTOJAOM, HCTOYHHMKH CIUIOIIHOTO CIEKTpa, Ja3ephbl), HX
XapakTepucTUKU. CIeKTpalbHble M (QHU3UKO-XMMHYECKHE IIOMEXH, CIIOCOOBI HX YCTPaHEHHS.
Mertponoruyeckie XapakTEpPUCTUKH, BO3MOXKHOCTH, MPEUMYIIECTBA W HEIOCTATKH METOHa, €ro
CpaBHEHHE C aTOMHO-3MUCCHOHHBIM METOIOM.

HpHMepBI IIPpAaKTHUYECKOro IPHUMEHCHHSA AaTOMHO-OMHCCHOHHOI'O H aTOMHO-a6C0p6L[I/IOHHOFO
MCTOOOB.

2.MeToabI MOJIEKY/JISIPHOH ONTHYECKOH CIIEKTPOCKOMHHU

MouaekyasipHass abcopOunoHHasi cnexkTpockonus (cnekrpodoromerpus). CBsi3b XUMHYECKOH
CTPYKTYpPBl CO€IMHEHHsT ¢ aOCOpOLMOHHBIM crHeKTpoM. DyHKUMOHAJIBHBIA aHaU3 10
KoJIeOaTeIbHBIM U 3JIEKTPOHHBIM crieKTpaM. CBS3b OINTHYECKOH IIJIOTHOCTH C KOHIEHTpAlHeH.
OcHOBHOM  3ak0H  cBeronoriomeHus. OCHOBHbIE TNPHYHMHBI  OTKJIOHEHHS OT  3aKOHA
(MHCTpYMEHTaJIbHBIE U (u3uKo-xumuyeckue). [ToHsTHE 00 HCTHHHOM M KaXKyIIEeMCS MOJIIPHOM
K03 dUIHeHTe MOTIOMEHHUS.

CrnocoObl MOJy4YeHUs] OKPALICHHBIX COCHMHEHHH. DOTOMETpHUYECKHE aHATUTHUECKHE PEarcHTHI;
TpeboBanus K HUM. CriocoOBl OonpeeseHns KOHLEHTPAllK BelIeCTB. V3MepeHre BBICOKMX, HU3KHX
ONTUYECKUX IUIOTHOCTEH (muddepeHnuanbHblii METON). AHAIH3 MHOTOKOMIIOHEHTHBIX CHCTEM.
[IlpumeHeHne MeTona MJIsi HCCIENOBAaHUS peakUWd B pacTBopax (KOMILIEKCOOOpa3oBaHUS,
MPOTOJIMTUYECKUX, MPOIECCOB  arperanyu), CONPOBOXKAAIONIMUXCS H3MEHEHHEM  CIIEKTPOB
NOTJIOEHUs.. METpOJIOrHYeCKHe XapaKTePHUCTUKU M aHATUTHYECKHE BO3MOXHOCTH. lIpumepsr
IPaKTHYECKOro MPUMEHEHHUS METOA.

MounekynsipHasi TIOMHHeCHeHTHasl crniekTpockonus. Kiaccubukamnust BUIOB JTIOMUHECHEHIIMH 110
HCTOYHHUKAM BO30YXACHUS (XEMUTIOMUHECICHIIVS, OMOTIOMUHECUEHIUS, JIEKTPOIFOMHHECICHITHS,
GOTOMIOMUHECLIEHIIUS M Jp.), MEXaHH3My M JUIMTENBHOCTH CBeueHus. @DiyopecleHIus Wu



docdopecuennus. Cxema SI6moHcKOT0. 3aKoH Crokca-JIommens. [IpaBuno 3epKambHOM CHMMETPHH
JleBmna. ®akTOpHI, BIUAIOIIME HAa HHTEHCHBHOCTD JIFOMUHECHEHIMH. TyIIeHNe TIOMUHECICHIIUH.
CnexTpaneHble M (GH3MKO-XUMUYECKHE MNOMeXH. KONHMYECTBEHHBIH aHAIHU3 JIIOMHHECICHTHBIM
METO/IOM. MeTpoIoTHYecKre XapaKTePUCTUKY H aHATUTHYECKHUE BO3MOKHOCTH Metona. CpaBHeHMe
BO3MOXKHOCTEH MOJIEKYJIApHOH abCOpPOLMOHHOM M  JIIOMHHECLEHTHOM CIEKTPOCKONMH MpH
ONpENENeHNN HEOPraHWYeCKUX coeauHeHuil. [IpenMylnecTBa JIFOMHHECHEHTHOM CINEKTPOCKOIHH
IpY UACHTH(HUKALUH U ONPENIEICHUH OPraHUnYECKUX COEIUHEHHHA.

5. OHEHOYHBIE CPEJACTBA JJIsA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTM,
IIPOMEKYTOYHON ATTECTAIIMH 11O UTOT'AM OCBOEHUS JUCLMILINHBI
YYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM PABOThHI

Texymmuii KOHTPOJIb YCIIeBaeMOCTH

Peimunz-xonmpone Nel

1. KakuMu BeJIMYHHAMU XapaKTEpPU3YIOTCSA IOJIOCHl MOTJOMEHHS B MOJEKYISPHBIX
abcopbunoHHbIX cnekTpax? Kakas pa3HuUIa MeXIy HCTHHHBIM M CPEIHHUM MOJSPHBIM
KO3 PHUIIUEHTOM MOTJIOMICHHS ?

2.byner nu HabnropatbCs AN KaXIOT0 H3 IPHUBEICHHBIX HHUXE pacTBOPOB
OTKJIOHEHHUE OT 3aKOHa byrepa-Jlamb6epTa-bepa u Kaxkoe:
OTpHUIATENbHOE, IOJOXKUTENbHOE? PAacTBOP ClabOW KHUCJIOTHI, MOTJIOMAET HEAUCCOLUHPOBAHHAS
dopma; pactBop akBakommiekca M(H,0),, Haxoasmerocs B paBHOBECHH C KOMIUIEKcoM ML,
IIOTJIOIIAET aKBAKOMILIIEKC.

3.Ilpu  kakux  JIMHAX  BOJH  CleAyeT  HU3MEpSATh  ONTUYECKYIHO  IJIOTHOCTh

pacTBOpPOB npu boTOMETPUUECKOM aHamnu3e cMecHu BEIIECTB, ecnu uXx
CIEKTPHI MOTJIONMICHHS HaKJIaJAbIBAIOTCS IPYT Ha JIpyra?

4.Kaxoit BapHaHT CIIEKTPOGOTOMETPHUH cienyeT BBIOpATH, eciu
TJIaBHBIM ~ TpeOoBaHWMEM  sBIsSEeTCS  a)  OBICTpOTa  BBIMOJHEHHs, ©0)  BBICOKad
TOYHOCTH npu IOCTaTOYHO BBICOKOM CoIepXXaHUHU 3JIEMEHTA, B) y4eT
BIUsHUSA pOHA?

5.410 HCIOJIB3YIOT B Ka4yecTBe pacTBopa CpaBHEHUH npu
nuddepeHnanbHOM crocobe U3MEpEHUs ONTUYECKOU IJIOTHOCTH, €CclIu
OCHOBHOH 3aKOH CBETOIOIJIOIIECHHS &) BBINOIHSAETCS, O) HE BBINOJIHAETCS?

6.Ha omHomM pucyHke B KkoopauHatax A-4 u3obpa3uTe  MPOU3BOJIBHBIN
CHEKTp MOIJIOIIEHUS boToMeTpUpyeEMOro pacTBopa (umeer OJIHY oJocy

IOTJIOIICHUS) U CIEKTp IIOIVIOIIEHHS CBETOPUIbTpa, HEOOXOAMMOTO ISl aHajau3a 3TOro
pacTBopa.

7.Kakue 3akoHBI JieKaT B OCHOBE CHEKTPOGOTOMETPHUYECKOIO OMNPENENCHUs] KOHCTAaHT
XUMHWYECKUX PaBHOBECHIA?

8.[lns1 onpeneneHust HUKENs B BUAEC JUMETIIITIMOKCUMATa HaBeCKy cTaiu, coaepxkauei 0,5 %
Ni, pactBopunu u pazdaswiu go 100,0 mi. K amukBote 5,00 mn moGaBunu HeoOXOAUMBIE
peareHTs! U pasbasuwin 1o 50,0 M. OnTuyeckas INIOTHOCTH onpenesnsercs npu 470 HM B kroBete ¢ /

. oA
= 2,0 cM. Beruncnure HaBecKy CTaid, eciid onTUMaibHOe 3HaueHne A=0,435, a €=1,3'10 n.Monp~ cM
: :

Peimunz-konmpons No2
1. Tlouemy npu KOMHAaTHOU TeMIeparype JTIOMUHECLHUPYIOT HE BCE



BelecTna’?

2. SlBngeTcs nM TIOMHMHECIEHIUS PAaBHOBECHBIM MPOIECCOM?

3.YeM o0BscHAETCS 00Jice BBICOKAS CEIEKTUBHOCTD JIOMHUHECIEHTHBIX METOMOB aHalKu3a 10
CpaBHeHHMIO ¢ ¢oTomeTrpudyeckumu? Ilouemy ¢iyopecueHTHEIE MeTOObl aHAIU3a
4yBCTBUTENIbHEE (HOTOMETPUUECKUX ?

4.Tlouemy npu (IyOpEeCUEHTHBIX ONpPEENCHHUAX MPENbABISIOT IOBILIEHHEIE TPEOOBAHUS K
YHCTOTE PEAKTHUBOB U MOCYbI?

5.IToyemy BHz crieKTpa (IyopecleHIMH He 3aBHCHUT OT JJIMHBI BOJIHBI BO30 YK IAIOIIEr0 H3TydeH s ?

6. [louemy  rpamyupoBouHBIi  rpaduk mOpH  (QIYOPECUEHTHHIX ONPENEIEHUAX JIMHEEH B
OTPaHMYEHHOM HHTEpBaJe KOHIICHTpAIHii?

7. Kax U3MEHSETCS UHTEHCHUBHOCTD ¢byopecueHnnu npu OHWXXEHUHU
TeMIIEpaTypbl?

8. Tlouemy JaMIry HaKaJTHBaHUS penKo UCIIOJIB3YIOT B KauecTBe HCTOYHHKA
U3ITy4eHUs B QIIyOPECICHTHOM aHaIu3e?

9. Tlouemy HEJb3s JI0JITO OCBELIATh diryopecuupyromime PacTBOPEI npu
IPOBEECHUH (ITyOPECIIEHTHBIX OTIPEICICHIUIA?

10.B xakmx ciyyasx cOONIOZAETCS MPaBHIIO 3€PKATBHOW CHMMETPHH CIIEKTPOB MOTJIOMIEHUS U
¢iryopecueHImn?

11.Kakne XapaKTEepHUCTHKU JIOMHHECUEHIMH 3aBUCAT OT JUIMHBI BOJIHBI BO30YKIAIOINErO CBETA U
noyemy?

12.9to0 Oousiblne: KBAaHTOBBIA MJIM SHepreTudeckuit BbIxox duryopecuenimu? [Toyemy?
15.PaccuuTaiite MUHUMaNbHOE coAepaHue UHPKOHHS (%), KOTOpPOE MOXKHO OIPENCIUTE

JIFOMHHECLIEHTHBIM METOJIOM B BHJIE KOMIUIEKCA C MOPHUHOM IIOJB3YSCh CIICAYIOIIMMU JaHHBIMA
-HaBecKy Maccoit 0,1000 r nepeBenu B MEpHYIO KOJIOY eMKOCThIO 250,0 mit;

- MaKCUMaJbHOH BEJIMYHMHE PETUCTPHPYEMOTO dotoToka, paBHOH 250 MKA, oTBedaer
KOHUEeHTpanus uupkonus 0,1 Mxr/mi;
- MUHHMAaJTbHAS BEITMYMHA ¢doToTOKA, perucTpupyemMas MUKPOaMIIEpPMETPOM,

paBHa 1 MKA.

PEITHHI-KOHTPOJIb Ne3

1.0OnTrdeckass TMIOTHOCTH  pacTtBopa kodewmna (M =212,1), conepxamero 1,000 mr
NpoTOHUPOBaHHOM (popmbl kodenHa B 100,0 mi, pasHa 0,510 mpu mune BonHel 272 HM (/[ =1,0 cm).
Hagecky pactBopumoro kode 2,500 r pactBopunu B 500,0 M Boasl. AnukBoTy 25,00 M1 ocBETIMIN
craHAapTHbIMU npueMamu U qo6aBuB 0,1 M H,SOy, pazbasmiu 1o 500,0 mu. Ontruyeckas IUIOTHOCTb
3TOTrO pacTBOpa B TeX e ycioBusx paBHa 0,415. PaccunTaiite MOnspHBIH KOOQOUIUEHT MOTTTOMEHHUS
KodenHa U ero coaepkanue (I/Kr) B Koge.

2.MonspHeii k03¢ duUIMEHT NOTNOIIEeHUs KOoMIUIeKkca Be c anermraneroHoM mpu 295
uM paser 3,16.10* mmoms! cm” . Kakoe muHHMManbHOE conepxanue Be (% wmacc.) MOXHO
onpenenuts u3 Hasecku 1,0000 r, pactBoperHod B 100,0 M, npu H3MEpPEHHHM ONTHYECKOMH
IUIOTHOCTH Ha coektpodoromerpe npu /[=10,0 cm. MuHHManpHOE 3HAYEHHE OINTHYECKOM
IIJIOTHOCTH, KOTOPOE€ MOJXKHO HU3MEpPUTh C HEOOXOAMMOH TOYHOCTHIO, cuuTarh paBHbM 0,010.
M.m.(Be)=9,01.

3.0ntuyeckas miotHocth 0,15 M mnwmkpara Hatpus B 1M NaOH, oOycrnoBneHHas
IOTJIOIIEHUEM NHUKpaT-uoHa (MUKPUHOBas KucioTa He mnorjoumaer) paBHa 0,419. B tex xe
YCIOBHUSAX ONTUYECKasl TJIOTHOCTb 0,30 M  pacTtBOpa NHKPHHOBOW KHCJIOTHI paBHA
0,531.PaccyuraiiTe KOHCTaHTY KMCIOTHOCTH NUKPHHOBOH KHCIOTHIL.

4Ilpyn  kakuX  JUIMHAX  BOJH  CJEAyeT  HU3MEpATh  ONTHYECKYD  IUIOTHOCTH
pacTBOpOB  IpH dboToMETpHUYECKOM  aHalu3€  CMECH BEIECTB, eciu uXx
CIEKTPHI MOTJIOLIEHUS HAaKJIaIbIBAIOTCS APYT Ha apyra?
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5.Kaxoi BapUaHT CIIeKTpOopOTOMETPHUH ciaenyer BBIOpATH, ecnu
rIaBHBIM  TpeboBaHHEM  sABIsieTCS  a)  OBICTPOTA  BBIIOJHEHHS, 0) BBICOKAs
TOYHOCTH  NPH  JOCTATOYHO  BBICOKOM  COJAEpPXXaHHU  JJIEMEHTa, B)  yueT

BIUSHUS QoHA?

HpomemyTquaﬂ aTrecTanus 1Mo HToraM OCBOCHHSI JHCUHUIIJIUNHBI (3aqu),
KOHTPOJIbHBI€ BONIPOCHI VI MOATOTOBKH K 3a4eTy:

L KakuMu  BeJIMYMHAMH  XapaKTEPHU3YIOTCS  IMOJOCHI  IMOTJIOLEHHS B
MOJIEKYJIADHBIX abcopOuuoHHBIX cmekTpax? Kakas pasHWIa MeXIy HCTHHHBIM H
CPEIHUM MOJIIPHBIM K03 OHUIIMEHTOM MOTJIOMEHUS?

2. byner nu nabnromaTees A8 KaXZOro W3 IMPHBEJCHHBIX HHXE pPacTBOPOB
OTKJIOHEHHUE 0T 3aKOHa byrepa-Jlam6epTa-bepa U KaKoe:
OTpHULATENBHOE, IOJIOKUTENbHOE? pacTBop crnaboit KHCJIOTHI, NOTJIOLIAET

HeluccouuupoBaHHas ¢opMa; pactBop akBakomiiekca M(H;0),, Haxoxasmerocs B
paBHOBECHH ¢ KoMILIekcoM ML, mornomaer akBakOMILIEKC.

3. Ilpy xakuX [OIMHAX BOJH CJEAyeT H3MEpSATh ONTHYECKYI0 IUIOTHOCTH
pacTBOpoB  Ipu  (HOTOMETPHUYECKOM  aHaJW3€ CMECH  BEIIECTB, €CIH  HX
CIIEKTPBI IIOIJIOLIEHUs] HaKJIabIBAIOTCS APYT Ha apyra?

4. Kaxkoi#t BapHaHT CeKTpopOTOMETPUH ClelyeT BBIOpATH, ecnu

TJIaBHBIM ~ TpeOOBaHMEM  SBISETCS a) OBICTPOTAa  BBINOJHEHHS, ©O)  BBICOKas
TOYHOCTb  HPH  JOCTATOYHO  BBICOKOM  COJAEpXXAaHHU  DJJIEMEHTa, B)  YUeT
BMsiHUS QoHa?

5. Yo HUCIOJB3YIOT B KayecTBe pacTBOpa CpaBHEHUS npu
nuddepeHIHaNTBEHOM crocobe U3MEpeHUs OTNTUYECKOH IJIOTHOCTH, eciu
OCHOBHOM 3aKOH CBETOIIOIJIOIICHHS &) BBIOIHSETCS, O) HE BBIIOJIHAETCA?

6. Ha onsom pucynke B koopauHatax A-4 n300pa3uTe MPOU3BOJIBHBIN

CIHEKTp  MorJoumeHus  QoTtoMeTpupyemMoro  pactBopa  (MMeeT  OOHYy  MOJIOCY
IOTJIOIEHHUs) U CIHEKTp IOIJIOUIEHHSI CBETOQHUIbTPa, HEOOXOJUMOro IUIsl aHalIu3a 3TOTO
pacTBopa.

7. Kakue 3akoHBI JIeXKaT B OCHOBE CHEKTPO(POTOMETPUYECKOTO ONpPENeICHHs KOHCTAHT
XUMMWYECKIX PAaBHOBECHIA?

8. JLis onpenenieHus] HUKeENS B BUJIE AUMETHIITIIHOKCHMATA HABECKY CTAJIH, COJEpKAIIeH
0,5 % Ni, pactBopmiu u pazdaBumu g0 100,0 M. K amukBote 5,00 M gobGaBuiu
HeoOXoauMble peareHTsl U pasdaBwim A0 50,0 mia. OnTHyeckas IUIOTHOCTH OMPEICINSIEeTCS MPH
470 um B kroBete ¢ [/ = 2,0 cM. BpruncnuTe HaBeCKy CTalld, €CIM ONTHMAIbHOE 3HAYEHUE
A=0,435,a¢=1,3'10 amoms ! em! .

9. OnTtrueckas  IJIOTHOCTH  pactBopa  kodemna (M = 212,1), comepxainero
1,000 Mr mpotonupoBanHoii popmsl kodenna B 100,0 mn, pasra 0,510 mpu anuHe BONHBI 272 HM
( / =1,0 cM). HaBecky pactBopumoro xode 2,500 r pactBopuiau B 500,0 My BOIBL. AJHMKBOTY
25,00 M ocBeTHIM cTaHAAapTHRIMH Ipuemamu U no6asuB 0,1 M H,SO4, pazbasunu no 500,0
M. Onrtuyeckas IJIOTHOCTH 3TOTO pacTBopa B TeX ke ycnopusx paBHa 0,415. Paccuuraiite
MOJISIpHBIN K03 duUKEeHT nornoieHus kodpernna u ero conepxanue (I/kr) B kode.

10. Monspueiii k03¢ puIMEeHT DOrnomeHus KoMIuiekca Be c amerunaneTroHoM
npu 295 HM paBeH 3,16.10" n.moms™” em™ . Kaxoe muamManbHOE conepxxanue Be (% wmacc.)
MOXHO omnpenenuts u3 HaBeckd 1,0000 r, pactBopenHo# B 100,0 My, mpu H3MEpEeHHH
ONTHYECKOM miuoTHOcTH Ha cnekrtpodoromerpe mnpu /=10,0 cM. MuHHUMaIbHOE 3HAYEHUE



ONTHUYECKON IIJIOTHOCTH, KOTOPOE MOXHO H3MEPHTH C HEOOXOAMMON TOYHOCTHIO, CYHTAThH
paBHbM 0,010. M.m.(Be)=9,01.

11. Ontuveckas mnoTHocTh 0,15 M nukpara natpus B 1M NaOH, o6ycnosnenHas
MOTJIOMEHUEM NMHUKpaT-HOHA (MIMKPHUHOBas KHUCJIOTa He moryomiaer) pasua 0,419. B Tex xe
ycnoBusiX  omrtuyeckas MmiIoTHOCTE 0,30 M pacTBOpa NHKPHHOBOM KHCIOTHI DPaBHA
0,531.PaccuynTaiiTe KOHCTaHTY KHCIOTHOCTH MUKPHHOBOM KHCIIOTEL

YuebHo-MeTOAMYECKOE 00ecledeHHe CaMOCTOSITEIbHON paboThl CTYAeHTOB
CamocrostenbHas  paboTa  CTYJGHTOB  3aKIIOYAeTCss B M3YYEHHMH  BOIPOCOB,
NPEAYCMOTPEHHBIX ISl CaMOCTOSTENBHOIO M3Y4EHHs, MOArOTOBKE K MPAKTHYCCKHM 3aHSATHSIM H
PCIICHUH 3a7a4 Ha HHX, a TaKXKe B ITOATOTOBKE K TEKYILIEMY KOHTPOJIO 3HAHUH U MPOMEKYTOUHOM
aTTECTALlUH.

KOHTpOIII:HBIe BOIIPOCHI 4TI CaMOCTOSATCIIBHOTO U3YUCHUS !

1.ITosscauTE CICAYIOIMHNE TEPMHUHBI! CTAUOHAPHOE COCTOSHHEC, JHCPTCTUYCCKHE YPOBHH,
OCHOBHOC€ (HOpMaHLHOC) COCTOSHHCE, BO36Y)KZICHHO€ COCTOsAHHEC, IIOTJIOIICHHUE,
HCIIYyCKaHHUCE, (bOTOH, JJIMHa BOJIHBI, 4YaCTOTa, BOJIHOBOC YHCJIO, CIEKTpaJIbHasad JHHUI,
HHTCHCHBHOCTb cneKTpaanoﬁ JIUHHUH, 3aCCJICHHOCTbL OJSHCPIrE€TUYECKHUX ypOBHeﬁ, CIICKTp
IIOTJIOIICHUS, CIIEKTP UCIIYCKaHUA.

2.00BACHHUTE IIPOUCXOXKICHHE CIEKTPOB HCIYCKaHUs (OMHCCHOHHBIE) H  MOTJIOLICHHS
(abcopOuHOHHBIE) aTOMOB, MOJIEKYJ, HOHOB, SiIep C MO3UIUNA KBAHTOBON TEOPHUH.

3.KakuMy BelIHYMHAMH XapaKTEPHU3YIOTCS JHHHH MM IOJOCH, HaOIIOIaeMble B CIIEKTpax
UCIIyCKaHUS UM MOTJIOMIECHUS ?

4.Kakue THIBI IEPEX0J0B B MOJIEKYJI€ BBI3BIBAIOTCS IMOTJOLICHUEM a) YyiIbTpaduoneToBoro, 0)
BUAMMOTO, B) UH(QPaKpaCHOTO U3My4YeHUs?

5.Kaxoif o61acTu cnexTpa cOOTBETCTBYET H3JIydeHHE C JIHHOM BomHEI a) 703 HM, 6) 11,5 cMm,
B) 3,68 MkmM, T) 9,25 A° 2 Kaxum SHEPreTUYECKUM mepexonaM oHO oTBevaeT? Kakue mMeTOndBI
aHajJu3a OCHOBaHBI Ha 3TUX Mepexonax?

6.Kakue sHepreruueckue YpOBHM W NEPEXOIbl H3Y4alOT B a) aTOMHOM CIEKTPOCKOMHH, O)
MOJIEKYJISIDHOH  CIEKTPOCKOIIUH, B) SACPHON CIIEKTPOCKOMUH?

7.JI1s8 KaKUX CHUCTEM XapaKTE€pHO MOSBJIEHUE a) JNHUHEHYaTBIX CIEKTPOB, a) MOJOCATBIX
CIIEKTPOB ?

8.Kakoif HHTepBa AJIHH BOJIH OTBEYAET ONTHYECKOMY CIEKTPATLHOMY JUANa30Hy?

+
9.Kakve u3 yka3aHHBIX YacTHUIl UMEIOT B CIEKTpe JHWHHUH, a kakue moiocel: K, Na, CO, Ar, Ny,
Ba(OH),, MnO, ,CHj3 ?

10.Paccunraiite wactrory (['m) u BONHOBOE YHCIIO V (CM'1 ), COOTBETCTBYIOIIHE KaXIOH U3
[IEPEYUCIIEHHBIX HHWXXE JUIMH BOJIH 3JIEKTpOMAarHuTHoro wusnydenusi: 1)400um, 2) 17 A", 3)
0,030 cm, 4)1,3.107, 5)6,1 MKM.

11.PaccunTaiiTe nnuHy BOJHBI (HM) M BOJIHOBOE YHCIIO (CM'1 ) AJI KaXKAOM U3 NEPEUYHCIICHHBIX HIDKE
yacToT 3nexTpoMarauTHOro mnygenn (I'm):1) 1,97.10%, 2) 4,75.10", 3) 6,23.10'%, 4) 9,56.10".
12.CornachHo onpeznenenuto 13-i I'eHepanpHOil KOHepeHIHM O MepaM U BecaM | cekyHaa paBHa 9
192 631 770 nepuogam H3Iy4YEHHUS, COOTBETCTBYIOIIETO  JHEPreTHYECKOMY  MEPEXOAy  MEXIy
JIByMsI CBEPXTOHKHMMU YPOBHSIMU M30TOIA 137Cs. Paccunraiite yactoTy (I'l1), BOJIHOBOE YHCIIO (CM'1
) ¥ JUIMHY BOJHBI ( HM, MKM) 3TOr0 IEpexoa.

. -1

13.  Haiigute BOTHOBBIE YKClia, OTBEYAIOLIHE SHEPTUsAM nepexooBs: a) 100 JIxx.mons™ , 6) 1 3B, B)
-1

1 kkay.MONB ™ .

14.BpraucimiTe JUIMHY BOJHBI U3JIy9eHHS, IOIVIOIAEMOrO MOJIEKYJIOH, €ClI 3HEPTUsl MOJIEKYJISPHOTO
nepexoja B pacyere Ha 1 Monb paBHa: a)0,001 xkam; 6) 1 kxam; B) 30 kkam; r) 100 xkan. Kaxkum
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CIEKTPAJIbHBIM [IHalia30HaM OTBEYAOT 3TH JUTUHEI BOJIH?

15.B kakux obnactsax crnekTpa OyXyT HaXOMUTHCS CIEKTPaIbHBIC JIMHUH, OTBEYAIOUINE SHEPTHAM (
kJx.Mo1b ): a) 200-800; 6)10-20; 8)'0,01-0,1?

16.JlroMuHECHIUPYIOIMI 9KpaH IOTJIONIAeT YAbTPaQHOIETOBOM H3TydeH e ¢ JIHHOK BoNHB 280
HM H CBETHT 3€JICHBIM CBETOM C IIMHOM BoaHbI 508 HM. Kakyro sHepruro kaxasiii GOTOH mepenaeT
JIFOMHHECLMPYIOLEMY BELIECTBY?

17.1Ipn u3nydeHun GoTOHA IOJIHAs JHEPrHsl aTOMa BOAOPOJAa M3MEHMIAch Ha 2,56 3B. Kakona
JUIMHA BOJIHBI U3JTy4aeMoro cBera?

18.I1pu o6mydyeHHM: mapoB PTYTH 3JEKTPOHAMH SHEPrUs aToMa PTyTH yBenuumiack Ha 4,9 3B. Kakosa
JUIMHA BOJIHBI U3JIy9E€HHS aTOMa PTYTH IIPU IIEPEX0e B HEBO30YKIAEHHOE COCTOSHME?

19.Kaxkue oneKTpOHHBIE II€pEXOApl Ha3bIBAIOT pe3oHaHCHbMH? [louemy nipu OIIpEJIEIEHUH
9JIEMEHTOB METOI0M dboTomeTpun IUIAMEHH HCIOJIB3YIOT PpE30HAHCHBIE JIMHUH,
COOTBETCTBYIOLIHUE IIEPEXOAAM  C IIEPBOr0O BO3OYXIEHHOTO YPOBHSA?

20.IToueMy 11 Ka4yeCTBEHHBIX QHAIUTHYECKHX  ONpEIeSeHH PEKOMEHIYIOT UCIOIb30BATh
JyrOBO# pa3psil, a Ul KOJIMYECTBEHHBIX - HCKPOBO#?

21.IIpu xakoMm cmocoGe resepanuu (Iiams, Qyra IHOCTOSHHOTO TOKA, WCKpA) CIEKTPAIbHBIE JIMHUK
OymyT mmpe?

22 IlpuromHa M Ayra MOCTOSHHOTO TOKA WIIM BBICOKOBOJIBTHAs HCKpa B KAa4eCTBE  HEMIAMEHHOIO
aToMM3aTopa B aTOMHO-a0COpOLMOHHOMN criekTpomeTpru? OTBET MOTUBHpPYUTE.

23.Kakoll H3 METONOB MpPHUTOAEH [UIsi TPOBEACHUS IOJHOIO KAYECTBEHHOTO  AHAJIM3a:
aTOMHO-3MUCCHOHHBI MM aTOMHO-a0COPOIMOHHBIN?

24 Kakue (pakTOps! BIUSIOT Ha CTENEHb aTOMU3alUU BEUIECTBA B IIAMEHH?

25.Kako#i mHpOLEHT aTOMOB OMNpEAeNsIeMOr0 3JIeMEHTa YydYacTByeT B (OPMHPOBaHHH
AaHaJIMTUYECKOIrO CHUTHajla a) B MJIAMEHHOW 3MHUCCHOHHOM CIEKTpOMETpHH, ©O) B  aTOMHO-
a0COpOIMOHHON CHEKTPOMETPUH B IUTAMEHHU?

26.Kak yBeJIMYHUTH OUCCOLMAIUIO OKCHIOB U THIPOKCHUIOB METAJIOB, O00Opa3yroUUXcs B
niaMeHu?

27.Kak BnuseT MOHHU3aIUs AaTOMOB B IJIJaMEHU Ha PE3YyJIbTAThl ONpEIC/ICHUS dJIEMEHTa a)
aTOMHO-3MHCCHOHHBIM METOAOM, 0) aToMHO-a0copOIuOHHBEIM MeToaoM?  Kakumu mnpuemamu
MO>KHO NOJaBUTh UOHU3AIMIO aTOMOB?

28.Yto Takoe HMOHM3ALMOHHBIN Oydep?

29.Kak Bnuser nmpucyrctBuecoset Al B pactBope Ha ompaeneHue Ca U Sr SMUCCHOHHO-
($hOoTOMETPUUECKUM METOIOM?

30.Kaxkue ropro4ue cMecH HCIIOJIB3YIOT IS ONpeaeeHUS IIETOYHEIX U
IEJTOYHO-3eMETBHBIX 3JIEMEHTOB METOJ0M SMHUCCHOHHOH dboTtomeTpuu
IIaMeHu?

31.Kakoi U3 JIBYX METOJIOB: IUIaMEHHO-3MHUCCHOHHBIN 158)051 aTOMHO-

abcopOUMOHHBIH MpennouTuTeneH npu onpeaeneHud K, Ba, Be, Ti, V?

17.Ilouemy mnpu  onpeneneHun Pb  u  Zn  npeanoyTuTeneH — IJIaMEHHBIN
aTOMHO-a0COpPOILIMOHHBINA METO, a HE IIJIJaMEHHBIH aTOMHO-3MHUCCHOHHBIN MeTon?
32.Yt0 Takoe BHyTpeHHMI cTanaapT? J{jIst 4ero ero UCloiIb3yroT?
33.Kakum TpeOOoBaHUSIM JIOJDKHA YIOBJIETBOPSITH TOMOJIOTHYECKasI napa
TIAHWNA?
34.Paccuntaiite K03pGULHUEHT aTOMHOrO TIOTJIOMIEHHS LHWHKA, €CIH IPH €ro KOHICHTPAlHWH B
pactBope 1*10 r/mi 3HaYeHHe onTH4ecko# mroTHocTH 0,512 (mmuHa menu ropenaku 10 cm).

JIns yCHEUIHOTO BBINOJHEHHUS CaMOCTOSTENBHONH palbOThl CTyIEHTaM pPEKOMEHAYIOTCS
cleayromue yueOHO-MeTOIUYECKUE UCTOYHUKHU
AmenuH B.I'. CnextpasibHble MeTOIbI aHanu3a. Yueb.- Mmetoa. mocobue. Mzp-so Bal'y, 2015
r.120 c.
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DOHJ OLEHOYHBIX CPEACTB I HPOBENCHUS AaTTeCTAlMM YPOBHS C(OPMHPOBAHHOCTH
KOMIIETEHIMH 00y9aroIuxcs 10 JUCHUILTHHE 0POPMIISETCS OTAENBHBIM JOKYMEHTOM.

6. YYHEBHO-METOJUMYECKOE U HTHOOPMAITUOHHOE OBECIIEYEHUE
JUCHUTITIINHBI

6.1. Kauuroobecrne4yeHHOCTDH

HanmeHoBaHue nUTEpaTypHI: aBTOP, lon n3nanus KHUT'OOBECITIEYEHHOCTD
Ha3BaHUE, BUJ U3aHKS, =
KonuyecTBo 3k3eMmsipoB Hanuuue B 371€KTpOHHOM
W31aTeNbCTBO .
W3JaHuk B OubIMoTEKE oubnuoreke Bal'Y
Bnl'Y B cooTBeTCTBUH C
dI'oC BO
1 2 3 4

OcHoBHas nuTepatypa

Ananutnueckas xumus.Kosnuuecrennsiit | 2012 - http://www.studentlibrary.ru/book/ISB
aHanu3. OU3NKO-XUMHYECKHE METOIbI N9785970421994.html
aHaJM3a: NPakTUKYM yueOHoe rnocobue /
Xapuronos 10.4., Ixabapos I.H.,
['puropsesa B.1O. - M. : TDOTAP-
Menwua, 2012.
CnpaBouHoe PYKOBOJCTBO no | 2012 - http://www.studentlibrary.ru/book/ISB
AQHAJIUTHYECKOH  XUMHHM U (pu3MKO- N9785437200759.html
XMMHYECKMM METOZaM aHaiu3a YueO.
nocobue / W.B. Tuxynosa, H.B.
Jlpo6uuikas, A.M. ApremeHko u ap. - M.
: AbBpuc, 2012.
AHanuTvueckas xumus : yue0. qas cryn. | 2011 - http://www.studentlibrary.ru/book
yUpexAeHUH Bbicul. npod. oGpa3oBanus / /ISBN9785769562921.html
B.U.Bepuinnuun, W.B.Bnacosa, U. A.
Hukudoposa. — M. : Hznarenbckuit
LEHTp «Axanemus», 2011. — 448 c.

JlononHuTeNnbHas TuTepaTypa
Kpuctuan I'. Ananutnveckas xumusa: B 2 | 2009 - http://www.studentlibrary.ru/book
ToMax. / mep. ¢ awrL - Mo /ISBN9785947743890.html
BUHOM.JlaGopatopus 3uanuii, 2009. — www.window.edu.ru
N.1-623 ¢.T. 2. - 504 c.
[lpyrno TI'.®., Komuccapenkos A.A., http://www.studentlibrary.ru/book
®énopos B.A. Onruveckue wmeronsl | 2010 - www.window.edu.ru

aHanum3a: Y4eOHO-METONIMUYECKOC
noco6ue. - CI16.: CII6I'TYPII, 2010. -32
G

7.2. llepuoguveckue H3JaHUsA

XypHasl aHaTUTUYECKOH XUMUH.

Macc-cnekTpoMeTpus.
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3aBojackas nabopatopus. J{narHocTika MaTepuaoB.

7.3. UHTEepHeT-pecypcehl
http:// anchem.ru
http://chemistry.narod.ru

8. MATEPHAJIBHO-TEXHNYECKOE OBECIIEYEHUE U CIUIIJINHBI

Jist peanu3sauyu JaHHOH MMCIMILTAHBI HIMEIOTCS CIICLHAIbHBIE IIOMEIIEHNS A/ IPOBEICHHUS
3aHATHH JICKUMOHHOTO TUMa - 331-1, mabopaTopHsle pabOTEI IPOBOIATCS B JlabopaTopru (GpU3MKO-
XHMHYECKUX METOJIOB aHajasa - 429-1.
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A7
Pabouyro nporpammy cocrasun Amenun B.I'. //_)//
(®HUO, noxnucs)
Penenzent

C.H.C. 1JabopaTopuu XxuMu4deckoro ananuza BHUU3X , k.x.H., Bonsmakos JI.C. freecinf

(mecto paboTsl, nomkHOCTH, PHUO, moanuce)

IIporpamma paccMoTpeHa U 0106peHa Ha 3acelaHun Kadeapbl XUMUK
[Ipotokon Ne 70 ot 24:84 7207/ rona

3aBenyromuit Kapenpoit &WZ&/// Kyxtun B.A.
(®UO, moamnucs)

Paboyas mnporpamma paccMOoTpeHa U 0J00peHa Ha 3acelaHdM y4eOHO-METOAMYECKOH
koMuccuu HanpasieHus 04.03.01 Xumus

Ipotokon Ne 70 ot 24.06- 707/ rona

IIpencenarens 7«47 Kyxtun B.A.
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JIMCT IEPEYTBEPXJAEHUSI
PABOYEN INPOI'PAMMBI JUCHMILIAHbI

Pa6ouas nporpamma onobpena ua Z0LA /2023 yueGusri ron
TpoTokon 3acenanus kadpeapet No 7% o1 23.06-2097 rona

3aBenyromuit KaQ)eWWMK 2 AN

Pabouas nporpamma onobpena Ha yueOHBIH roj

ITpoTokoun 3acenanus kadempbr No oT roja

3aBenyroumi kadeapoi

Paboyas nporpamma ono6pena Ha y4eOHBIN roj

[IpoTtokon 3acenanus kadempor No oT roja

3aBenyromuit kadeapoit
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JIUCT PETUCTPAIIMY UBSMEHEHUM
B paboYyrO MporpaMmy JHUCLMILUTAHEI
Onmuyeckue mMemoovl aHaIU3a

o0OpazoBaTenbHOM MporpamMMel HanpasieHds HarpasiieHue noAroToBKy 04.03.01 Xumus
[Ipoduns/mporpaMma NOArOTOBKH XHMHYECKHIA aHAJIN3, XHMHYeCKas H 3KO0JOrH4ecKas
IKCNepTH3a 00bLEKTOB OKpyskalouleii cpeabi(OakaiaBpuar)

Howmep BHeceHbl U3BMEHEHHs B YacTH/pas/ielibl Hcnonnurens OcHoBanune
WU3MEHEHHUS pabouel nmporpamMmmsl OHO (HOMeEp M Jgarta nmpoTokosia
3acefaHus kadenpsl)

3aB. kadenpoit /
Toonuce PUO




