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1. IEJIM OCBOEHUSI JUCHHUIIJIMHbI
Lleasimu OCBOEHMSE AMCUUTIIIMHBI « AHATUTHYECKAS XUMUSI» SIBIISIOTCA:

= O6yL{GHH€ CTYACHTOB TEOPETHUYCCKUM U MPaKTUYECKUM OCHOBaM XHMMHYCCKHX W

(1)1/13MKO-XHMHLICCKHX METO/10B aHajIM3a pa3IM4HbIX 0OBEKTOB.

- 0Oyuenue 6a30BbIM METOAAM 0TOOPA MPOO KOMIOHEHTOB OKPYKAIOLLEH CPe/ibl, CTAHAAPTHBIM

M3MEpUTEbHO- AHATMTHYECKUM TMpubopam K 000pYJ0BaHMIO JUls aHanusa npod ¥ 3arpA3HAIOLLMX

BCULIECTB.

3aaa4u JHCHHUILJIHHbI:

- OBJIQACHHUE pacyeTaMHu IpH NpUroTOBJICHHUHU CTaHAAPTHBLIX pacTBOPOB, METOAAMH

npoBEeACHUA TUTPUMETPUUCCKUX U CIIEKTpaJibHbIX aHAJIM30B, MeToJaMUu HWHTEPNPETALIUHA

pe3yibTaTOB aHa/Ih3a.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIOII

JlucumnianHa «AHaJUTUYECKas XUMUsD) BXOIMT B 0a30BYIO YaCThb.

3. ILIAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 1O TUCHUATIJIMHE

[11aHHpyeMble pe3ysibTaThi O0yUeHUs MO AMCLMIIMHE, COOTHECCHHbIC ¢ MIAHNPYCEMBIMH
pesysbratamu ocsoenus OIMOIT (koMneTeHUMAMHM W MHAMKATOPaMK I0CTHAKEHMA KOMIETEHLM)

dopMmupyembie [TnaHupyembie pe3y ibTaThl 00YYCHMS N0 AMCUUIIUHE, B HanmeHoBaHue

KOMIMETEHLNH COOTBETCTBUU C MHAMKATOPOM JOCTHIKEHUSI KOMIETEHINN OLEHOYHOT0

(Kkoz, cozneprKaHne WMuaukaTop 10CTHKEHUS PesynbTaTbl 00y4eHHs 110 cpencTaa

KOMTIETEHLIHH) KOMIETEeHLMN JIUCLUIITUHE

(K00, cooepicanue
UHOUKAMOPA)

OIIK-1  Cnoco6en | OIK-1.1 3naer: 3Haer TecToBble BONPOCHI
NpUMEHsITh 0a30Bbie | -OCHOBbI - TEOpPETHUYECKHE  OCHOBbI
3HaHKs (yHaaMEHTaNbHbIX (yHAAMEHTATbHBIX  Pa3/IeoB
(yHIaMeHTalbHbIX | Pa3jeNoB Hayk o 3emie, | nayk 0 3emsie,  pasjelbl
pasaesioB  Hayk 0 | eCTeCTBEHHO - HAy4YHOr'o W | eCTECTBEHHO - Hay4yHoOro H
3emiJe, MaTeMaTU4YeCcKoro HnKioB. MareMaTuyeckoro LMKJIOB.
€CTeCTBEHHO- OIlK-1.2 Ymeer: - OCHOBbl XUMHUYECKHUX MU
Hay4HOro n -UCIMOJIb30BaTh 0a30BbIC ¢n3m<o-xm\/|w{ecm1x METO/10B
MaTeMaTH4ecKoro 3HAHNS B o0JacTh | aHanu3a, METOIbI
LIMKJI0B npu | MaTeMaTHKu Ans | cratucTHueckoit  0OpaboTkH
peieHuM 3ajau B | 00PabOTKH uHdopMaLK | | pe3ysibTaTOB aHaIN3a.
061ACTH SKOJIOTHH M | aHaIM3a JaHHbIX B 0071aCTH | YMeeT:
anpOﬂOﬂOﬂbSOBaH IKOJIOI'MH 1| - MpoBOJUTL aHalin3 CTOYHbLIX

us

Mpupoaono b30BaHWA.

- npumeHsaTh  0OasoBble
3HAHNA bu3MUECKUX
3aKOHOB " aHanusa

(usnueckux ABJICHUI 1A
peleHus 3aj1ad B 00JaCTH

9KOJIOTUH i
PUPO0NOIb30BAHNS.

- npuMeHaTb  0OasoBbie
3HAHUS XUMUH npu
npoBeaeHN 1 XUMUKO-
aHaJIMTHYECKMX

Ucciie10BaHn it B oOnactu

BOJ pa3iMUHbIX [POHU3BOJCTB,
[OBEPXHOCTHBIX BO/JL "
ChIPbEBbIX MATEPHAIIOB.

Bnaneer:
- OCHOBaMM MaTeMaTH4eCcKOM
00paboTKH pe3y/bTaToB

aHasiM3a M OLEHKM KadyecTBa
aHaTU3UPyEMbIX OOBEKTOB;

- 0a3oBbIMHU MeTO/1aMU
JKOJIOrMYECKUX  MCCre0BaHuil
st peLueHus 3aj1a4
npogeccHoHabHO
NIesITeNIbHOCTH.




9KOJIOTHH "
MPUPC/I0NOIb30BAHMSL.
OI1K-1.3 Bnageer:
-3HAHWSIMU  OMOJIOTUK  ANs
pelleHus 3a1a4 B 00JacTu
HKOJIOTUH u
MPUPOAONOIb30BAHMS.

- 3HAHUSIMH
(hyHAaMEHTaJIbHBIX
pasaenoB Hayk o 3emiie st
peleHus 3azad B obnacty
HKOJIOTHH "
MPUPO/I0TI0Jb30BAHUS.

OIIK-3  Cnocoben
NPUMEHsTb 0a30BbIe
MEeTO/1bl
IKOJOTMUECKUX
uccae0BaHuil s
peuieHus 3anay
npodeccHoHallbHOM
JesITeIbHOCTH.

OI1K-3.1 3naer:
-OCHOBHbIE METO/bl 0OTOOpa
npod KOMIIOHEHTOB
oKpysKatoLLei cpelbl,
CTaHaapTHbIE
13MEPUTENILHO-
aHanuTHueckue npudopkl 1
00opy/10BaHKe /Ul aHainsa
npod W 3arpsA3HAIOLIMX
BELLECTB.

[1K-3.2 Ymeer:

-IPUMEHSITh MEeTO/1bl
MOJIEBLIX  MCCIIeJ0BaHUM
Juist cbopa IKOJIOrMYECKHX
JIAHHBIX.

-IIPUMEHSTh
kaprorpaguueckue
martepuansl, KoCcMHYecKHe
1 a’poOTOCHUMKH  TpH
npoBeAEHUH ucclie10BaHn i
u  paboT  HKOJOrMYECKOi
HarnpaBlIeHHOCTH.

[1K-3.3 Bnaneer:
-merogaMu  00pabOTKM U
cucTeMaTu3aLuu
pe3yJibTaToOB  MOJIEBbIX U
nabopaTtopHbIX
HAOJIIOIEHUH U U3MEpeHHii
U1 OLEHKHM W KOHTPOJs

COCTOSIHUSL ~ KOMIIOHEHTOB
oKpyJkatoleit  cpeibl €
MCMOJIb30BAHUEM

CTATUCTUYECKHUX METO/10B.

3Haer.

- 0GaszoBble MeTOIbl OTOOpa
npod KOMIOHEHTOB
OKpyIKaroLlei cpelibl,
CTaHAapTHbIE HM3MEPUTENIbHO-
aHa/MTHYECKHEe MpUoopbl U
o0opya0oBaHHE JUIs  aHaln3a

npoo U
BELLIECTB.
Ymeer:

- IIPUMEHSITH METO/1bl MOJIEBBIX
yecienoBaHuii - st cbopa
9KOJOrMYECKUX JaHHbIX.

- MPUMEHSTb
kaprorpaduieckue
MaTepuaibl, KOCMHYecKue U
a’po(hOTOCHUMKH npu
NpOBEJCHNH licCrieIoBatuil
padot 9KOJIOTMYECKOM
HanpaBleHHOCTH.

Braneer:

- 0a30BbIMH MeTo/1laMu
00paboTKK M cucTemMaTu3alln
pe3yJibTaToB MoJIeBbIX 7
nabopaTopHbIX HAOHOAEHHUA.

- 0a30BbIMU METO/1aMK
u3MepeHNi 18 OUEHKH U
KOHTPOJIsl COCTOSIHMUS
KOMITOHEHTOB OKpYKatoLLEeH
cpellbl € MCMOJIL30BAHUEM
CTATUCTHYECKUX METOJIOB.

3arpAa3HAOLLINX

CuTyannoHHbIe
3ajaun
TecToBble BOMPOCHI




4. OFbEM U CTPYKTYPA JUCHHUIIJINHbI

Tpy10eMKOCTb AMCLMITIIMHBI COCTABIISIET 3 3aUeTHBIX eAnHULIbI, 108 yacoB

TemaTnueckunii nian
¢opma oOyueHust — ounas

KonrakTHas pabota
o0yyaromxcs
C MeaaroruyecKkum
Ne DopMbl
paboTHHKOM
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| BejieHue, OCHOBHbIE MOHATHS W | 2 1-3 2 10 1/50
TEPMHHbI. Knaccuduxaums
METOJI0B.
2 TurpuMeTpHs 2 4-7 6 12 10 9/50 PK-1
3. DNEKTPOXUMHUYECKHE  METObl | 2 8-9 4 12 10 8/50 PK-2
aHaamsa
4 CnekTpocKOMM4eckne MeTombl | 2 10-14 4 12 12 8/50 PK-3
aHanuza
S OcHoBHbIe 00BEKTBI aHAIH3a 2 15-18 2 12 -
Bcero3a 2 cemectp: 18 36 54 26/48 | 3auer
Haomue s cuniunine KIVKP
MToro no AMCUMIIMHE 18 | 36 54 26/48 | 3auer

Coaepmaﬂue JICKIHIHOHHBIX 3aHATHH 10 AMCUHHIIJIHHE

Pasaen 1. Beenenne. OCHOBHbIE TEPMHUHbBI H OMpE/leeHHUSA aHAIMTHYECKON XUMHUH.

Tema 1. [IpeameT aHATUTHYECKON XUMHHU U €€ CTPYKTYpa

Copepkanne  Tembl. OCHOBHBIE —aHAIMTHYECKWE —NPOOJEMBI:  CHWKEHHE — rpeiaesa
0GHApY/KEHUs, MOBBILIEHHE TOYHOCTH M M30MPATE/ILHOCTH, SKCMPECCHOCTH  aHAIU3a. Buabl

aHanusa

Tema 2. BeiOop MeToaa aHanu3a

Conepskanue Tembl. Kputepun Bbibopa MeTola aHaju3a. Knaccudukaiuss MeToa0B M0
crnocody noay4yeHus aHaJIMTUYECKOro CUrHaa.

Pasznen 2. TUTpUMETPUYECKHE METO/Ibl aHAIU3a

Tema 1. MeToabl TUTPUMETPUYECKOTO aHa/In3a

Conepskanne Tembl.  Knaccudpukaums. TpeGoBaHusl, MpeabsBsSeMble K peakuuu B
TUTPUMETPUUECKOM aHaju3e. Buibl TUTPUMETPUUCCKHUX onpezenetuii. CnocoObl BbIpaKeHU
KOHLIGHTPALLMIi PACTBOPOB B THTPUMETPHH. DKBUBAICHT, MOJIAPHAs Macca SKBUBAICHTA, MOAPHAA
KOHUEHTpaLus. [lepBUuHbIe W BTOPHUHbIE CTaHAApThl. DUKCaHAbI. Buabl KpUBBIX THUTPOBAHHMS.
@akTophl, BIMAIOLIME HA XapakTep KPUBbIX THTPOBaHWS W BCIMHUMHY CKatka TUTPOBaHUA B
paszindHbIX  Merogax. Touka HSKBUBAJICHTHOCTH. CriocoObl  OMpejie/ieHnst  KOHEYHOH  TOUKHM

TUTPOBAHUS B Pa3jIMuHbIX METOAAX.
Tema 2. KMCIOTHO-OCHOBHBIE TUTPOBAHUS




CozlepxcaHue TCMbI. HOCTPOGHI/IC KPUBBIX TUTPOBAHUA. KHucn1oTHO-OCHOBHbBIE WHAWKATOPLI.

[TorpelHoCTH TUTPOBAHMSL TIPU  OMPEJETIEHUH CHIIbHBIX M CabbIX KMCJIOT M OCHOBAHWH,
MHOTOOCHOBHBIX KMCIIOT U OCHOBAHHWH.

Tema 3. KomniekcoHOMETpHS.

CozepKaH1e TeMbl. ITHICHAWAMUHTETPAALIETAT HATPUSI — TUTPAHT B KOMIIJIEKCOHOMETPHH.
Meraniounankatopbl ¥ TpeGoBanus kK Hum.  Kpuebie  TuTpoBanus.  MeToabl
KOMJIEKCOHOMETPHYECKOrO  TUTpoBaHMs.  Mcnosb3oBaHue  METOAOB  KOMILIEKCOMETpUM B
9KOJOrMUYECKOM MOHUTOPHUHTE.

Pazzien 3. DAEKTPOXMUMHUUECKHUE METO/Ibl aHaIM3a

Tema 1. OOuiast XapakTepucTHKa METO/10B.

Cojepxanue Tembl. Knaccudukanus. [loTeHunomerpust. DICKTPOXMMHUUECKHE STUEHKH.
WMHAMKATOPHBIN S1EKTPOA M SIEKTPoA cpaBHeHus. [lpamas noteHuuomerpus. Hismepenue
noreHuuana.  O6parumble W HeoOpaTUMble  KMCJIOTHO-BOCCTAHOBMTE/IBHBLIC — CHCTEMBI.
Unaukatophble snextpoapl. HMonomerpus. Knaccndukanus HOHOCENEKTHBHBIX OJICKTPOOB.
XapakTepUCTHKM ~ MOHOCEJIEKTHBHBIX — DJICKTPOJIOB:  SIIEKTPOHHAs! dynkuus,  kodphuureHTt
CeJICKTMBHOCTM, BpeMsi OTKJIMKa. [lpuMepbl  NPakTHYECKOro  MPUMEHCHHMs  MOHOMETPHH.
Onpenenenre pH  HMOHOB  LIENOYHBIX META/IOB, TANOrCHUT-HOHOB. [ToTeHuHOMETPUUECKOE
tutposanne. CrnocoObl OOHApYKeHHsl KOHEYHOM TOUKM THTPOBAHUA B PCAKLMAX: KMCJIOTHO-
OCHOBHBIX, KOMITJIEKCOOOpa30BaHMsl, OKHCIICHUS-BOCCTAHOBJICHHS.

Paznen 4. CrniexrpasibHble (ONTUYECKME) METO/Ibl AHAJIN3A.

Tema 1. CnieKTpbl MOJIEKYJT, UX OCOOEHHOCTH.

Conepixkanne Tembl. CXeMbl JIEKTPOHHBIX YPOBHEi Mosekybl. [IpeacTasieHne o MOJTHOM
SHEPIUK MOJEKYJ KaK CyMMbl 3JIEKTPOHHOM, KosiebaTe1bHOH H ppaiarenbHoit. Knaccupukaums
CMEKTPaNbHBIX  METOAOB aHanu3a. OCHOBHBIC 3aKOHbI  MOMIOLIEHHMS  5JCKTPOMArHHTHOTO
manyuenust  (Byrepa-JlambGepra-bepa).  3akoHbl  W3/y4CHHs (JlomakuHa-11laiioe).  Cassb
AHATUTMUECKOr0 CHUrHaia C KOHLEHTpaLMeidl onpeseiseMoro coeanmnenus. Knaccudukanms
CreKTPAbHBIX IPUOOPOB, X XapakTepUCTUKM. [IpUEMHUKH H3TyHCHUS.

Tema 2. MosiekyJisipHasi abcopOLMOHHAsE CIEKTPOCKOTHsE (cnexTpodoToMeTpHus)

Conepxkanve TeMbl. CBf3b XMMHYECKOH CTPYKTYpBI COCAMHEHHA € a0cOpOLLMOHHBIM
criekTpom. OCHOBHOM 3aKOH CBETOMOMIOLICHHUA (Byrepa-JlamGepra-bepa). Cpsi3b ONTHYECKOH
IOTHOCTH ¢ KoHueHtpauuedt.  CnocoObl  mosmyuyeHus  OKpalleHHbBIX COCIMHEHHH.
doTomeTpUueckre AaHATMTHUCCKUE PEarcHThl, tpeGopanus K HuM. CnocoObl onpeeeHus
KOHLEHTpalHii BetecTs. [IpuMepbl MPaKTHHECKOro NPUMEHEHHUS METO/A.

Pazzien 5. OcHOBHbIE OOBEKTHI aHAIN3A.

Tema 1. OGBEKTH OKpYXKalolWeH Cpeabl: BO3AYX, MPUPOIHbIE W CTOUHBIC  BOABI,
arMocdepHble 0CaIKH, MOYBBI.

CojepkaHue TeMbl. XapakTepHble OCOOCHHOCTH M 3ajatid X aHajlusa. [IpupoaHbie H
CUHTETUYECKHE OpraHMYeCKHe BELLECTBA.

Cojepsxanue J1a60paTOPHBIX 3aHSTHH 10 AHCUHTLIHHE

Pazzen 2. TUTpuMeTpHUECKHE METO/1bl aHAJIN3A.

Tema 2. KHCIOTHO-OCHOBHOE TUTPOBAHHE.

Coneprkanue J1abopaTopHOM paboTbl. OmnpeaelieHde COAEPIKAHNUE KHCIOThL B pactBope
TUTPUMETPUUECKUM METOOM.

Tema 3. KOMMJIEKCOHOMETPUA.

Cozepskanue 1a0OpaToOpHOH  padOThI. KOoMIIeKCOHOMETpHYECKOe  Onpesieienue  coieit
LIMHKA B PacTBOpE.

Pazjen 3. DAEKTPOXUMHUYECKHE METO/IbI aHAIN3A.

Tema 1. O611@st XapakTepPUCTHKA HJICKTPOXHMHUYECKHX METO/O0B.

Cozeprkanue 1a00paToOpHOH padoTEL. [TOTEHLMOMETPHUUECKOE OMpE/IeIeHHE COACPIKAHNA
HUTPATOB B CTOYHOH Bojie. [TOTEHIIMOMETPUYECKOE onpejeserne GTopuioB B BOJIC.

Pasnen 4. CniekTpasnbHble METO/IbI aHAIHU3A.

Tema 2. CriekTpopoTOMETpHS.



Coneprkanne n1abopatopHoii paboThl. POTOMETPUUECKOE ONPE/IETICHHE JKejle3a B pacTBOpeE.

doromerpuueckoe onpeaeierne xpoma (1) u (VI) B Bome. doromerpuueckoe onpeieeHUe
cojiepyKaHus aMMOHMHHOIO a30Ta B pacTBOpax.

5. OLEHOYHBIE CPEJICTBA JUUISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MNPOMEXKYTOYHOU ATTECTALIMU 110 UTOTAM OCBOEHMS JIMCHHUIIVIMHbI U
YYEBHO-METOAUYECKOE OBECIIEYEHHUE CAMOCTOSITEJIBHOM PABOTbI
CTYAEHTOB
5.1. Texkyuuii KOHTPOJIb YCIIEBAEMOCTH

PeliTuHr-koHTpOIb Nel.

1. Jlaiite onpejefeHre aHAIUTHYECKOH XUMHUH KaK HayKu. Ee npeaMer, uenu, 3aiaqu. Cssi3b
¢ JApyrMMu C Apyrumu Haykamu. OG1acTv MCMoNb30BaHUSI METOIOB XMMHYECKOro 1 buznko-
XMMHMUYECKOI0 aHaIn3a.

2. Kak cBsizaHa Hayka «AHQJIMTHYECKas XUMHs» C KHM3HBIO COBPEMEHHOIO o0uiecTpa
(HayKoll, NPOM3BOACTBOM, MOHHTOPMUHIOM 00BEKTOB OKpY Katollei  cpesibl, MEAMLMHOM,
KayecTBOM JKM3HH).

3. Ha3oBHTEe OCHOBHBIE ITAllbl PA3BUTHS AHATUTUYECKON XMMHUHK KaK HayKH.

4. Kaxk Bbl oOnpeienuTe aHanMTHueckume 3aaadn  (OOHapykeHHe. uaeHTudurkaums,
onpejesieHue, TeCTUPOBAHNE BELIECTB)?

5. T1o KaKnM MPHHLMIAM KJIACCH(ULIMPYIOT METO/Ibl aHAIMTHUECKON XUMHH (XHMHUECKHE,
¢usnueckure, GuoIOrMUECKHe; OOHApYKEHHUS, uAeHTU(UKALIMK, ONPEACIIECHUs; pa3]e/IicHUs |
KOHLIEHTPUPOBaHHUs; TMOPHAHBIE H KOMOMHUPOBAHHBIE! NIPAMbIC W KOCBCHHBIC MeTObl)?

6. Metoa M MeToauKa. MeTpoJIorHyeckue mnapameTpbl METOAMKH: TPOIOIKUTEILHOCTD,
TPYA0EMKOCTb, CTOMMOCTB, NpUOOpHOE 0becrneyeHHe.

7. Jlaiite OnpejeleHMEe METPOJOTMYECKUX  XapaKTEPUCTHK  METOJA0B  ONPEACICHMA
(4yBCTBMTENLHOCTb,  Mpefet  OOHApyKeHMs, — AuanasoH  OMNpee/iseMbIX COJICPIKAHUH,
BOCIPOU3BOAMMOCTD, MPaBUIBHOCTD, U30MpPaTEILHOCTD).

PeiiTuHr-KOHTPOIb Ne2.

1. JIsifl 4ero Hy’KHbl KPUBBIC MOTCHLIHOMETPUHECKOTO tuTpoBanus? X Bubl M 00paboTKa.

2. UYem oOycnoBjieHa BbICOKAs CEJEKTUBHOCTb TBEPABIX KPUCTAIMHUCCKHX mMemMOpaH B
MOTEHIHOMETPUH?

3. Hapucyiite KpuBYIO NOTEHUMOMETPUYECKOrO TUTPOBAHMS TMAPOKCHA HaTpHsl CEPHOM
KUCI0TON. OOBIACHUTE €€ X0/ U 3HAYEHMC.

4. Hapucyiite KpUBYIO MOTCHLHOMETPUUECKOrO THUTPOBAHHM kapOoHaTa HaTpusi COJISIHOM
Kuc10ToMi. OOBACHUTE €€ X0/ U 3HAYEHME.

5. B yeMm pa3iuuMe MpsMOl M KOCBEHHOM noteHunomerpun? Ilpupeaure npumepbl HUX
MCMOJb30BAHUSL.

6. KakoBo NpOMCXOXKAEHHE aHAIMTHYECKOro CHrHaila B 31EKTPOXMMHUUECKUX MeTolaxX

aHanuza’?

7. Hapucyiite KpMBYIO MOTCHLUMOMETPUYECKOrO  THTPOBAHMA docdopHOH  KHUCIOTHI

rUAPOKCHIOM HAaTpus. OOBSCHUTE €€ XOA W 3HAUCHHC.

8. B crangapTHLIX pacTBOpax Coju Kaausd C konuenTpaumeit 0,1; 0.01; 0,001; 0.0001 M
OblIM  WM3MEPEHbl IEKTPOHbIE MNOTCHLMAIIDI KaJIMICEIEKTUBHOIO AJIEKTpOAa OTHOCHTEbHO
XJIOPHJL CEpeOPSHOrO PIEKTPOA M MONYHCHBI CNICIYIOLLME spauenust 100; 46,0; -7,00; - 60,0 mB.
Hasecky oGpasua maccoii 0,2000 r. coneprkaliero KaJIuii, pacTBOpHIIM B BOJIE M 0OBEM JI0BEJIH J10
100 wmii. M3mepui 51eKTPOIHbBINA  NOTEHLAAT KaJIMMCENIEKTUBHOTO  AJIEKTPOJIa, NOJaYUHIIN
sHauenue 60 MB. Bbl4ucanTb MacCoByHO 10J110 Kansd B oOpasLie.

9. HapucyiitTe KpUBYIO KOHJYKTOMETPHUHECKOTO TUTPOBAHHMS  YKCYCHOWH  KMCIIOTBI
rugpokcuaom HaTpus. OObSCHUTE €€ X0/ W 3HAYCHHE.



PeiiTunr-kontpoianb Ne 3.

I. Kakumu BeMYMHAMHM XapaKTepU3YIOTCS MOJOCHI MOMIOLEHHUS B MOJIEKYJISPHBIX
abCOpPOLMOHHBIX CrieKTpax?

2. 3akoH byrepa-JlambGepra-bepa. Onrruyeckas nmjioTHOCTb.

3. Ilpy Kakux AJMHAX BOJIH CJEAYET M3MEPATH ONTHYECKYHO MJIOTHOCTH PacTBOPOB MPH
GOoTOMETPHUECKOM aHAIM3€ CMECH BELLECTB, €C/IM UX CTIEKTPbI NOTJIOICHHUSI HAK/IA/IBIBAIOTCS APYT
Ha apyra?

4. Kako#t BapuaHT cnekTpoGOTOMETPUM CJeyeT BbIOpaTh, €C/IM IJaBHbIM TpeOOBaHHEM
aBisieTcss a) ObICTPOTA BbIMOJHEHHUs, ©) BbICOKAss TOYHOCTb, MPH I0CTATOYHO BbICOKOM
COZIEPIKAHMM JIEMEHTA, B) YUeT BIUsHUA PoHa?

5. YTo MCrOJb3yeTcsl B KaueCTBE pacTBOpa cpaBHeHus npu anuddepeHumanbHoM crnocode
W3MEPEHHMs ONTHYECKOM MIOTHOCTH, €CJIM OCHOBHOM 3aKOH CBETOTOIIALLEHUS @) BBINOJIHsEeTCs, O)
He BbIIOJIHsACTCS?

6. CriocoObl onpejieieH|ss KOHLEHTpaLUK B (OTOMETPHH.

7. Jlas onpejelieHus HUKes € JAWMETHITIIMOKCMMOM HABECKy CTald pacTBOPAIOT M
pasbapnsior pactBop A0 100 ma. K 5 ma pacteopa aobGasisitor HEOOXO/IMMbIE PEAKTHUBBI,
pazbasnstor BoAoW 10 50 Mi M (OTOMETPUPYIOT MPU AJTHHE KIOBETbI 1 cM (MOJsIpHBIN
K03 PUILMEHT CBETOMONIOICHUS paBeH 1,3:10%). BbluMCAWMTL Maccy HABECKH CTajlk, €Ciiu
onTHYecKas NIoTHOCTh paBHa 0,435 a maccoBast 1015 HUKeaa pasHa 0,5%.

8. OnpeenuTh MacCoBylO JOJIO LMHKA B MyKe, ecin nasecky 10 r osonuiu 301y
pacTBopuH B KosGe Ha 100 mi. JIng ananusa otodpanu 10 mit rmojiydeHHoro pacTsopa J100aBUIIN
HEOOXOAMMBIE PEAKTHBBI, pa30aBuin 10 50 M M U3MEPHIH ONTUYECKYIO TJIOTHOCTh B KIOBETE C
TONMHON cl0si 5 cM, KoTopasd okaszanach papHoi 0,5. [lng nocrtpoenus rpaiyupoBO4HOrO
rpaduka B mMepHbie KoiObl Ha 50 ma Beeau 2, 4, 6, 8, 10 MJ1 cTaHJapTHOIO pacTBOpa LMHKA C
KOHLIEHTpaLuen | MKr/mi, 100aBUIH HEOOXOANMbIC PEAKTHBbI, 10BE/IH KOJIOBI /10 METKH BOJIOH U
W3MEPHJIM ONTHYECKYIO MIOTHOCTh B KIOBETE € TOJLUMHONM €0 5 CM. [Toayuuan onTuyecKue
rtotHocTH 0.2; 0.4; 0,6; 0,8 1 1,0.

5.2. [IpoMesky TOYHAS ATTECTAIMS 110 UTOTAM OCBOCHHS JINCLIATIMHE

Bonpochl K 3a4eTy.

1. [lpeaMeT aHAIUTHUYECKOH XUMHH, €€ CTPYKTYpa.
2. OCHOBHbBIE aHAJIUTUUECKHE MPOOJIEMbl: CHHIKEHHUE lpeaeia oOHapyKeHHs, TOBbILLIEHUE
TOYHOCTH U U30UPATETBHOCTH, SKCITPECCHOCTH aHaIM3a. Buabl aHanu3za.

3. Buibop meToj1a ananusa. Kpurepun Beibopa MeTo/1a aHanusa.

4, KnaccupuKalus METOL0B M0 Crocody nojtydeH s aHaluTHHECKOTo CHIHala

5. Paccuuraiire pH 0,01%-Horo pacTBopa ruApoKcH/1a HaTpus.

6. Tlpu onpeneseHUH JKele3a B CTOYHOH BOAC obobemom 200,0 My ero OKMCIWIM 110
TPEeXBANETHOrO, OCAANIM AMMHAKOM, OTIE/HIIM OT PacTBOpa M MOCJe pacTBOpEHUs B COJISIHOM
kuciore orrutposanu 5,14 ma 0,005 M DJITA. HaliTh KOHUCHTPALMIO JKelesa B M/ 1.

7. B ueM pasiuuue TOYKH KBUBAIEHTHOCTH M KOHEUHOH TOUKH TUTPOBaHUA?

8. PaccuuTaitre pH 0,1 M pacTBOpa auerata HaTpH1s (K=18107).

9. OnpeaenuTh KOHLEHTpaUmio (r/J1) pacTsopa B1(blO3)3, ecnu na turposanue 20,00 mi
ero uspacxonosaro 17,26 ma 0,01 M SJITA.

10. CymHOCT: KOMILIEKCOHOMETPHYECKOTO M KUCIOTHO-OCHOBHOTO orpejeneHus
JKECTKOCTH BO/bl. KaKyro %ecTKOCTb ONpe/IeistoT B IEPBOM W BO BTOPOM cnyuasx?

11. Ha ueM OCHOBaH NPUHLMI JAEHCTBUS METAJIJIONHANKATOPOB B KOMIJIEKCOHOMETPHH?

12. HaBecky mpoObl, COCTOSALIEN TOJIBKO M3 JKeJie3a W OKCH/A xkene3a(lll) maccoit 0,2250 r
pacTBOPHIIN, BOCCTAHOBHIIM JKEJIE30 W OTTUTPOBAIIH 37.50 ma 0,0991 M pacrBopa nepmaHraHara
kanusi. BelumcanTh maccoByro oo (%) kesie3a M OKCHja JKejesa B npode (oreert 74,18 %
xkenesza u 25,82% okenna).

13. PaccuuTaiiTe MOJIAPHYIO Maccy SKBHBaJICHTA kapboHata HaTpus TMpu TUTPOBAHMH
COJISIHOM KMCIIOTOM ¢ peHoAdTaIEMHOM U METHJIOBBIM OPaHIKEBbIM.



14. B uem pazavuue MHAMKATOPOB, TNPUMEHSEMBIX B  KHUCJIOTHO-OCHOBHOM W
KOMITJIEKCOHOMETPUUECKOM TUTPOBAHUU?

15. OnpenenuTb KOHUEHTpaLMio (/1) pacTBOpa HUTpaTa BUCMYTa, €CIM Ha TUTPOBAaHHE
20,00 mut ero uzpacxooBano 17,26 miu 0,06905 M pacteopa DJITA (otBeT 23,54)

16. [ToreHuromeTpus. D1eKTPO CpaBHEHUSI U MHIIMKATOPHBIN SJIEKTPOI.

17. CnocoObl onpeie/ieHUs] KOHLIEHTPALMK B MOTEHIIMOMETPUHH.

1 8. OcHoBbl poTomerpun. 3akoH byrepa-Jlambepra-bepa.

19. Ontuyeckas cxema (poToKoIOpUMeETpa U criekTpodoTomeTpa.

20. CrnocoObl ornpeaeeHns KOHUEHTpaUUK B (OTOMETPHH.

5.3. CamocrosiTesqibHasi paboTa 00y4aroerocsi.

CamocrosrtenbHas  paboTa  CTYJAGHTOB  3aK/ioyaeTcs B M3YyYEHMHM  BOINPOCOB,
MpeLyCMOTPEHHBIX /IS CAMOCTOSITEILHOTO W3YUeHHUs! MPU MOATOTOBKE K 1a00PaTOPHBIM 3aHATHSIM
M peuleHWM 3a1ad Ha HMX, a TaKke B TMOArOTOBKE K TEKYLIEMY KOHTPOJIKO 3HaHUH U
NPOMEKYTOUYHOM aTTecTaluu.

KonmpoavbHble 60npocel 0Jisl cCaMOCMOAMeNbHO20 U3YYCHUSL:

1. OGas xapakTepucTUKa XMMUUECKUX W (PU3MKO-XHUMHUHECKHX METOJI0B aHasu3a.

2. Ha tutpoBanue pactopa, cogepxatuero 0,2490 r NaxB4O7 -H»O, uspacxonosano 12,60
MJI PacTBOpPa XJIOPOBOIOPOAHON KMCIIOThI. BbIUHCIUTE MOJISIpHYIO KoHLeHTpatuto pactsopa HCI.

3. MHAMKATOpbl, HCMOJb3yeMble B METOJAX KOMILIEKCOHOMETPHUUECKOrO THTPOBAHMS.
MexaHu3M UX JeHCTBUS.

4. Kakoii BapuaHT cnexTpoGOTOMETPUM CJELYeT BbIOpPaThb, €C/M IJaBHbIM TPeOOBaHHEM
ABJsieTCs: a) OBICTPOTA BBIMOAHEHUs; ©) BbICOKAss TOYHOCTb MPH JIOCTATOYHO BbICOKOM
COJIEpIKAHMM JIEMEHTA; B) yUeT BiMsHHUs (oHa.

5. CnocoObl onpe/ie/ieH|si KOHLEHTPALKMK B (POTOMETPHUH U MOTECHLIMOMETPUH.

6. UTo MCrosb3yeTcs B KauecTBE PACcTBOpA CpaBHEHMs Npu AuddepeHUnanbHOM crnocode
H3MEpEHHs ONMTHYECKOH MIOTHOCTH, €CJIM OCHOBHO# 3aKOH CBETOMOTIOLIEH S &) BBINOHsETCs: 0)
He BBIMOJIHSETCA?

7. Jlns onpejeieHds HUKes C JIMMETHITIMOKCHMOM HABECKY CTajd pacTBOPSIOT H
pa3bapstor pactBop 0 100 ma. K 5 mn pactsopa 100aBistor HeoOXO0/IMMblE PEAKTHBbI,
pazbapastor BofOM 10 50 M M HOTOMETPUPYIOT MPH JUIMHE KIOBETBI 1 cM (MOnsIpHBIH
KO PULIMEHT CBCTONOMIALUEHUS paBeH 1,3:10%). BbluMcanTh Maccy HaBECKM CTajld, €CJH
onTHYecKas MI0THOCTH paBHa 0,435, a maccoBas 1015 HuKes paBHa 0,5%.

8. Onpene/nnuTh MaccoBYlO AOJNIO LMHKa B MyKe, eciu HaBecky 10 1 030auid u 301y
pactBopuan B pacreope HCl B konbe na 100 mu. [lns ananusa oroOpasiin 10 M1 NOJy4EHHOTO
pacTBopa, 100aBUIM HEOOXOAMMBIE PEAKTUBbI, pasdaBuin 10 50 M1 M M3MEPHIIM ONTHHECKYIO
[JIOTHOCTb B KIOBETE ¢ TOJILMHOMN cj10s 5 ¢M, KoTopas okasanach paBHoi 0,5. Jlist nocTpoeHus
rpasyMpoBo4HOro rpapuka B MepHble KOJObI Ha 50 mu Beenu 2.4,6,8,10 M cTaHAapTHOrO
pacTBOpA LMHKA C KOHLEHTpalueH | MK/, 100aBHIH HEOOXOIMMbIE PEAKTHBBI, 10BEIH KOJIOBI
N0 METKH BOJOM M M3MEPHIM ONTHUYECKYIO [UIOTHOCTh B KIOBETE € TOJIIMHOW cl104 5 cm.
[Tosry4uii ONTUYECKHE MIOTHOCTH 0,2;0.,4; 0,6; 0.8; 1,0.

9. Ilpu ompeaelneHnM Kele3a B CTOUYHOH BOJE oobemoMm 200 My €ro OKMCIIWIW 10
TPeXBAJIEHTHOTO, OCAN/IM AMMHAKOM, OTACININ OT PACTBOPA M M0C/E PACTBOPEHUA B COJISIHOM
kucsiore ortutposanu 5,14 ma 0,005 M DJITA. HaiiTi KOHLEHTPALMIO Xkelesa B Mr/am’.

10. Paccuuraiite pH 0,1 M pactBopa auerata natpus (Ki = 1.8:107).

11. OnpeaenuTb KOHLEHTPALMIO (r/am®) pactBopa Bi(NO3)3. ecin Ha Tutposatne 20,00 mn
ero u3pacxonosann 17,26 mn 0,01 M DJITA.

DOH/L OLEHOYHBIX MATEpPUANOB 1Sl POBEACHMS ATTECTALMK YPOBHS C(HOPMHPOBAHHOCTH
KOMTIETEHLMH 00YUAKOLLIMXCs 110 AUCUMIITMHE OPOPMIAETCS OTACIBHBIM JOKYMCHTOM.



6. YHEBHO-METOJANYECKOE H HH®OPMAIIMOHHOE OBECIHHEYEHUE

JIUCHUATIMHBI
6.1. KnuroobecneyeHHOCTb

HaumeHoBaHue nuTepaTyphbl: aBTOp, ["on u3nanus KHUT'OOBECITEYHEHHOCTDH

Ha3BaHWe, BUI U31aHUs, U31aTe/IbCTBO
KosnuecTtso Hanuuue B
9K3EMIUIAPOB U3AAHUH B JIEKTPOHHOM
oubnuorexe Bal'y B oudnunoteke Bal'y
cootercTBrn ¢ PI'OC
BO
| 2 3 4
OcHoBHast auteparypa®
1. Xapuronos KO.A. Ananurnueckas 2014 10 hhttp://www.studentli
XUMHUS. AHaauTHKa 2. brary.ru
KosmuecTBeHHbIN aHanu3. Gu3nuko-
XMMHYECKKHE METObl aHanu3a. M.:
I'MOTAP-Meaua, 2014. 656 c.
2.Bacunber B.I1. Ananurnueckas 2002 50 hhttp://www.studentli
xumus, B 2-X kH., M.: [lpoda, 2002 . brary.ru
3. Amennna B.I'. AHanuTuveckas 1998 100 hhttp://www.studentli
XUMHUA. METONIMYECKHE YKa3aHHs K brary.ru
naboparopHbiM pabdoTam. Braaumup.
W3a-so Bal'y. 1998.
JlonosnHUTeNIbHAs IMTepaTypa

1. YecHokoBa C.M.. Ameun B.I'. 1996 25 -
XHUMHUECKHe METO/Ibl aHa/Iu3a
00bEKTOB OKPYIKAOLLEH Cpebl.
JlaGopaTopHbIii NPaKTHKYM.
Brnanumup. M3a-so Baaamum. roc. Tex.
yH-T. 1996. 60 c.

6.2. Ilepuoanueckue H3AaHHS

Kypran AHanuTHYeCKask XUMHSL.

3aBojickas jaboparopus. JluarHocTrka MaTepHasos.
6.3. UnrepHeT-pecypcesbl

http://anchem.ru

http://chemistry.narod.ru

7. MATEPUAJIBHO-TEXHUUYECKOE OBECNIEYEHHME JUCHUIIJIMHDI

Jlas  peanu3alMW  JAHHOW JMCLMIUIMHBL  WMEETCs  CHEUMANbHOE  NMOMELICHHA U
NpoBeIeHUs JIEKLMi 1 N1a00paTOPHBIX 3aHATHI MO XUMHUYCCKUM 1 (PHU3UKO-XUMHUUECKUM METO/IaM
ananuza — 326 «a»-1.

TeopeTuueckui Kypc:

Jlekuuu (Mpe3eHTauun).

JlaGoparopHble 3aHATHS:

1. Becbl aHATUTHYECKUE, TEXHUUECKHE.

2. ®otokonopumerp KOK-2, KOK-3.

3. Monomepsi 001.

4. Tlocyaa MepHasi, Bcromorare/ibHas, lTaTUBbI.

5. PeakTWBbl /sl NPUIOTOBJIECHWs CTaHJAPTHBIX M BCMOMOraTe/lbHBIX PACTBOPOB A

NpoBEACHHUS aHaJIM30B.



PaGouyio nporpammy cocTtaBuil IOUEHT, Ko7H.,
deokrucrosa M. JI. ,
N =

PeuieHzeHT

(npeacraBurtens pabotomarens) OAO «Bnagumupekuid  3aBoj «DneKTponpudop», BEAYLIMH
WHYKEHep MO OXpaHe OKpysKatolei cpe/ibl ,K.0.H.
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[porpamma paceMoTpeHa 1 0100peHa Ha 3aceiaHny Kadepbl OMOIOTHH M SKONIOT UM
[Mporokoa Ne lor 30.08.2021 roaa
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[Tporokon Ne lor 30.08.2021 roxa
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JINCT MEPEYTBEPK/IEHUSI
PABOUYE# ITPOT'PAMMBI JUCLIUITJIMHbI

PaGouas nporpamma on00peHa Ha 20 /20 yueOHbIH roaa

[Tporokon 3acenanus kapeapbl No oT roja

3apeytolni Kadeapoi Tpudonosa T.A.
PaGouas nporpamma ono0peHa Ha 20 /20 y4eOHbIH roja

[Tporokos 3acenanus kapeapbl N oT roja

3aBeaytoiuit kadeapoi Tpugonosa T.A.
PaGouas nporpamma ogodpena Ha 20 /20 y4ueOHbIH roja

[Iporokon 3acenanus kapeapbr N oT roaa

3aBeaytoluii kKageapon

Tpudonosa T.A.




AHHOTALMUSA PABOYEM MMPOI'PAMMBbI JAUCHUTTJIMHBbI
AHaJIUTHYECKAs XUMHUS

HanpagsiieHne noAroTroBKH 05.03.06 «3Konorus U
(crnenmnaabHOCTD) MPUPOAONOJIL30BAHUEY
HanpagieHHocTb «IKOJIOTHsSE ¥ TIPUPOJOTTONHIOBAHKUE

(npodniib) NOATOTOBKH

ueﬂb OCBOCHHUS JHCHHILJIMHDBI

# 06y‘l€Hl/le CTYACHTOB TEOPETUHECKHUM Hu
MPaKTHYECKUM OCHOBam XUMHUYECKUX U q.)l/l'SHKO-

XMUMHUECKUX  METOJO0B  aHanusza  pasinyHbIX
00BEKTOB.

- obyuenue 6a3oBbIM METO/bI OTOOpa Mpod
KOMIOHEHTOB OKpYIKaroLleh cpebl,
CTaHJAPTHbIE W3MEPUTEbHO- aHATUTUYECKHE
npubopsl 1 obopyaoBaHue AJisi aHaau3a npod
1 3arps3HSIOLIMX BELIECTB.

O6mas Tpy10eMKOCTh
JIMCIUILIHHDI

3 3aueTHbIX eauHULbI, 108 yacos

dopma NPoMey TOUHOH
aTrecTaluu

3auer

KpaTKOG COAECpPKAHUE AUCUHHUITIHHBI:

Teopernueckuit kypc: Benenue, OCHOBHbIE

nousitust M Tepmuubl.  Knaccudukaums
MeTOoN0B. TuTpuUMeTpus. DJIEKTPOXUMHUYECKHE
metoabl  aHanu3za.  CrneKTpOCKOMMYECKUE

metonsl  aHanuza.  OCHOBHbIE — OOBEKTbI
aHanmsa.

[lepeuerbr  Tem  J1a0OPaTOPHBIX pabort:
KHC10THO-OCHOBHOE TUTPOBAHHE.
Copaepxanue nabopaToOpHOM paboThl.
OnpejiefieHde  COAEPIKAHWE  KMCIOTHI B
pacTBOpEe THTPUMETPUYECKAM METO/IOM.
Cojepxanue 1abopaTOPHOU paboThbl.

KomriekcoHomeTpuieckoe ornpeaeneHue
coJiel IMHKA B pacTBOPE.
[ToTeHIIMOMETPHUYECKOE onpeaeaeHue
COJAepKaHUsl HUTPAToOB B CTOUHOH  BOJE.
[ToTeHLIMOMETPHYECKOE onpejaeaeHue

¢GTOpHUI0B B BOJIC.

CojepKanue 1abopaToOpHOM paboThbl.
doToMeTpUUECKOe OMNpe/e/iecHUe JKenesa B
pacTBope. DOTOMETPUYECKOE ONMPEACNCHHUE
xpoma (III) u (VI) B BOZE. DOoTOMETPUYECKOE
onpeje/eHHe  COACpIKaHUsI aMMOHHUIHOTO
a30Ta B pacTBOpax. J

AHHOTALMIO paboueii mporpammMbl COCTABYIA

¢

-

/ coxtucropa M.JL... 10LEHT, K.0.H.




