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}Z{emaH XHMW cxom_fi)axynbrera
A AB Benbrit

« 16 » | aunelrﬂ 2020 r.

IMporpamma y4eOHOU IUCHUIUIMHBI «AHAINTHYECKAas XUMHs» COCTaBjieHA Ha OCHOBE
TocyapcTBEHHOrO0 06pa3oBaTebHOTO CTaHAAPTa BBICIIErO INPO(ECCHOHATLHOrO 00pa3oBaHMs
(TOC BIIO) [lonenkoit Hapomuoit pecry6muku (JJHP) mo nanpasnenuto moarotosku 04.03.01
XuMus, YTBEPXKAEHHOTO IprKa3oM MunucrepcTBa obpazoBanus u Hayku JIHP Ne454 ot 20 anpesst
2016 r.; Ilopsinka opraHu3auu y4eOHOTo npoiecca B 00pa3oBaTe/IbHbIX OpPraHU3aHSIX BBICHIErO
npodeccuonanbaoro oopaszosanus Joxenxoit Haponnoit PecnyOinuku, yTBEPXKACHHOTO MPHKa30M
MunucrepctBa obpasoBanus u Hayku JIHP Ne 1171 ot 10 HOa6psa 2017 r., y4eOHOro ruiaa u
OCHOBHOH ~ 00pa3’oBaTeNbHOM  IIPOrpaMMBI  BBICIIETO  MPOMECCHOHANBHOrO  00pa3oOBaHHs
HalpaBJICHUs MOATOTOBKH 04.03.01 Xwumus, paspaboranueix B 'OV BIIO «JIOHEHKI/II/I
HAITMOHAJIbHBIM YHUBEPCUTET».

PazpaboTunk:
3apenyromuii  KaQeapoil aHATMTHYECKON XHUMHH, J.X.H., npodeccop, Kadenpa aHaAIMTHYECKOH
XUMHHU e 0 A.C. AnemacoBa

ITporpaMma y4eGHON AMCUMIUIMHBI yTBEpXKACHA HA 3acelaHMU Kadeapbl aHATHTHYCCKOH
XUMHH.

[Tporoxonm Ne_ 19 oT« 14 » 04 2020 r.

3aBenyrommii kKadeapoi %&” ‘ A.C. AnemacoBa

IIporpaMma y4eOHOM JMCHMIUIMHBI 0JOOpeHa y4eOHO-METOJUYECKON KOMHUCCHEH
XHUMHYeCKOro (pakynbrera.

[Tporoxon Ne 3 or« 15 » 04 2020 r.
[Ipencenarens yueOHO-METOAUYECKON 4| >
KOMHCCHH (haKynbTeTa ﬂl//;tv{ ‘ H.B. SI6noukoBa



1. OBJIACTH IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM
IMPOLECCE.

HI/ICL{I/IHJ'H/IHa «AHamuTHUECKass XHMHS» OTHOCHTCS K rpymnne AUuCHUIIINH 0a30BOM YacTu

npodeccuoHanbHOro 6s0ka.. M3yueHne aucuuIuivHbel “AHamuTHyeckas Xumus~ Oa3upyercss Ha
3HAHUAX, IMOJIYYEHHBIX CTYJIEHTOM TNpH Hu3ydyeHud JucuuiuimH ‘“Heopranuueckas xumus’”,
“Maremaruka”, “®@umsuka” u “Madopmaruka”. OcBoeHHWE MAHHOW UCIUIUIMHBI TIO3BOJISET
CTYAEHTY (P PEKTUBHO U3y4yaTh (HU3NYECKYIO, OPTaHHUECKYI0, KOJUIOUAHYIO XUMHIO, XMMUYECKYIO
TEXHOJOTHUI0O U Jpyrue oobmenpodeccnoHanbHble AUCHMIUIMHBL, a TaKXKe CIHeHalIbHbIe
nucuurauibel HanpasiieHus 04.03.01 Xumusa. OcBoeHue AUCHUIUIMHBI «AHATUTHYECKAs XUMUSD,
KaK TMpEeIIeCTBYIOMIeH, HeoOXOoIuMOo IJs MPOXOXKIACHUS MPOU3BOJCTBEHHOW (XMMHKO-
TEXHOJIOTMYECKOMN ) MPAaKTUKH, Tpu noaroroske BKP.

2. CTPYKTYPA JUCHUILJIUHBI (MOIY.I5T)

Xapakmepucmuka yueoHoil OUCUUNTUHDL
Hanpasnenue noaroToBku 04.03.01 Xumus
[Tpodwib
OO6pazoBarenpHas mporpaMmma OakayiaBpuaT
Kpamudukarus AxkaneMu4ecKuii OakaiaBp
Konunuectso COJIEpKaTENIbHBIX 2
MOJTyJIeH
Jucuumnimza 0a3oBoit / JTUCIUIIINHA 0a30BOM YacTH
BApUATUBHOU 4acTh
00pa30BaTENIbHON MTPOrPaMMBbI
dopma KOHTPOJIS 2 sk3ameHa, 2 MK
ITokazaTenu ouHas popma oOydeHuss  pBaoudHas Gopma oOydeHUs
KonmndecTBOo  3a4eTHBIX  €IUHMIL 18
(KpeauToB)
T'on moaroToBKU 2
Cemectp 3,4
KonuuecTBo yacoB 648
- JIEKITMOHHBIX 144
- IPAKTUYECKUX
- 1abOpaTOPHBIX 216
- CaMOCTOSTEILHOM pabOTHI 288
B T.4. UHANBHUAYAJIbHOE 3aJaHHE

HenennrHoe KOIMYECTBO YacoB, 10

B T.4. ayAUTOPHBIX 10

3. OIIUCAHME JUCIHUITJINHBI.
Ieau u 3apaun
Ileny — hopMupoBaHUE CUCTEMHBIX MPEICTABICHUN O XMUMHYECKOM aHAJIM3E, €ro BHIAX U
METOJIaXx; 3HAKOMCTBO C AaHAJUTUYECKOM XUMHUEH KaK HAyKOH; OBJIAJICHUE TEOPETUYECKUMHU
OCHOBAMM AHAJIUTHYECKOW XMMHUHU W MpPHUEMaMU aHajdu3a MPUPOJHBIX BEIIECTB U TEXHUYECKHUX
MaTepuayioB (BIUIOTh 0 YMEHHUS CaMOCTOSITEIbHO BBIMIOJHUTH HECIOXKHBIM aHalu3 MO TOTOBOU
METO/IMKE); PA3BUTHE YMEHUU U HABBIKOB XUMUUYECKOT'O SKCIIEPUMEHTA.

Ocnoenvimu 3a0auamu TACHUATUINHBI «AHATATUYECKAT XUMUSI) SIBIISIOTCH:



— (opmupoBaHue 0a30BBIX 3HAHWN O BUAAX U CMOCO0aX XMMHYECKOTO aHaIn3a, METOoJax
OTIPENIeNICHUs] COCTaBa M, YaCTHYHO, CTPOCHHS BEIIECTB; BBHIPAOOTKA Y OOYUYaOUIMXCSl KOMIUIEKCa
COOTBETCTBYIOIIUX YMEHUH, HABBIKOB U JIMYHOCTHBIX CBOICTB;

— W3y4YCHHE MaTepHaga O XUMHUYECKUX IMpoIeccax, He BXOMIAIIETO B APYrue y4eOHbBIE KYPChI
(XapakTepuCTUYECKHE CBOMCTBA aTOMOB, MOHOB M MOJIEKYJ, KOMILIEKCOOOpa3oBaHUE B PacTBOpE,
9KCTPAKIUS U Jp.), HO 3HAYMMOTO JUISI aHAIIN3a;

— O3HAKOMJICHUE C METO/IaMU aHAJIN3a U UX BO3MOXHOCTSIMU;

— (opmupoBaHue 3HAHWUH W yMEHUWH, OOECIEUMBAIOIINX MOCIEAYIOIIEe H3YYCHUE IPYTHX
TUCIUIUIMH. 3akKkperuieHne y4eOHOTro Mmarepwana Apyrux KypcoB. [loarotoBka k OOY4YeHHIO B
MarucTpaType;

— 000CHOBaHHME MPOUCXOXKICHHSI 3HAHMA O COCTaBe BEIIECTB, XHUMH3ME U MEXaHU3ME
peakuuii. DopMHUpPOBAHUE HAYYHOTO MUPOBO33PEHHUS;

— 00y4eHHE CaMOCTOATEILHOMY BBITIOJTHEHUIO HECJIOXKHBIX aHAJIN30B, padoTe Ha mpubopax,
BHIOOPY METOZOB ¥ METOJIUK, OLIEHKE TOYHOCTH PE3yJIbTaTOB aHATN3a.

TpeOoBaHus K pe3yJbTaTaM O0CBOEHHS IUCHUILIMHBI: [Iporiecc n3ydeHus: aHATUTHYECKOM
XUMHUHM HampaplieH Ha (HOpMHpOBaHHE DIIEMEHTOB CIECAYIOIIUX KOMIIETEHIIMH B COOTBETCTBUU C
I'OC BIIO IHP mo wnampaBnenuto moarotoBku 04.03.01 Xumus u OCHOBHOM 0Opa3oBaTEIbLHOM
IporpaMMbl BbICHIET0 MpPOopECCHOHATBHOTO o0pa3oBaHus HarpasieHuss noarotoBku 04.03.01
Xumusi:

a) 001IeKYJIbTYPHbIE KOMIIETEHIMH:

— CITOCOOHOCTh HCIIOJIB30BaTh OCHOBBI (GUI0CO(DCKUX 3HAHMKA 1711 (HOPMHUPOBAHHS
MupoBo33penueckoi mozunun (OK-1);

- CHOCOOHOCTh aHAIM3MPOBATh OCHOBHBIEC 3Tallbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs obmecTBa s GopMHUpOBaHUs rpakaanckon mo3uiuu (OK-2);

- CHOCOOHOCTh UCMOJIb30BaTh OCHOBBI IKOHOMHUYECKUX 3HAHWN B Pa3iU4HBIX chepax
xusHeaesTenbHoctu (OK-3);

- CIIOCOOHOCTh HUCIOJIb30BaTh OCHOBBI TMPABOBBIX 3HAHMA B pazIUYHbIX cdepax
x)usHeaesTenpbHocT (OK-4);

- CHOCOOHOCTh K KOMMYHMKAIIUM B YCTHOM M NMUCbMEHHOW (opMax Ha pycCcKOM U
MHOCTPAHHOM SI3BIKAX JUIS PEIICHUs 3a/1a4 MEKIMYHOCTHOTO M MEKKYJIBTYPHOTO B3aUMOJICHCTBUS
(OK-5);

- CHOCOOHOCTh paboTaTh B KOJJIEKTHBE, TOJIEPAHTHO BOCIHPHUHUMATH COILUAIIBHBIE,
ITHUYECKHE, KOH(ecCHoHanbHbIe U KyabTypHble pasnunuus (OK-6);

— CIOCOOHOCTH K caMoopraHu3aiui u camooopazoanuto (OK-7);

- CIIOCOOHOCTh HCIIOJIB30BaTh METOJbl M CpeICTBa (PU3UYECKOM KYJIbTYpbl IS
o0ecrieyeHns MOTHOLEHHOH COIMaIbHOM U IpodeccnoHanbHoi aestensHocTd (OK-8);

- CIIOCOOHOCTH HCIIOJIB30BATh MPUEMBI IEPBOM MOMOIIM, METO/IbI 3aLIUTHI B YCIOBUIX
uype3BbIYaitHbeIX cutyaruii (OK-9).

0) o0menpogeccnoHaIbHbIE KOMIIETEHIMH:

- CIIOCOOHOCTh ~ MCIOJIb30BAaTh  MOJIYUEHHBIE 3HAHUA  TEOPETHUECKUX  OCHOB
byHIaMEHTAIBHBIX PA3/eIOB XUMHUH TPH pelieHnn rnpodeccunoHanbHbx 3a1ad (OIIK-1);

— BJIQJICHAE HAaBBIKAMHM IPOBEICHUS XHMHUYECKOTO JSKCIIEPUMEHTA, OCHOBHBIMH
CUHTETHUYECKUMHU U aHATUTUISCKUMHU METOJAMH MMOTYICHUS U UCCIIeIOBAaHUS XUMUYECKUX BEIIECTB
u peaknuii (OI1K-2);

— CHOCOOHOCTh MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIUIUINH B
npodeccronanbHoi aestensHoctu (OITK-3);

- CIIOCOOHOCTh pelIaTh CTaHJIAPTHBIE 3a/ladd MPO(ecCHOHANBHON HESITeTbHOCTU C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHU C YYETOM
OCHOBHBIX TpeOoBaHM nHpopmanmonHoii 6e3omacuoctu (OI1K-4);



- CHOCOOHOCTh K MOUCKY U TEPBUYHON 00pabOTKe HAayyHOW M HAYYHO-TEXHHYECKOH
unpopmanuu (OI1K-5);

— 3HaHUE HOPM TEXHHUKHU 0€30MacHOCTH M YMEHUEM Pealin30BaTh UX B TaOOPAaTOPHBIX U
texHosornueckux yciopusx (OIIK-6).

B) Npo(ecCHOHATIbHbIE KOMIIETEHIMHU

HAYYHO-HCCJIeJ0BATEbCKAs 1eATeTbHOCTD:

- CIIOCOOHOCTH BBIMOJHATH CTAHAAPTHBIE OMEpaluu MO0 MpeagaraéMblM METOIHUKaM
(IIK-1);

— BIaJicHie 0a30BBIMH HAaBBIKAMH HCIOJIB30BAaHUS COBPEMEHHOW ammapaTypbl IpH
MpoBeIeHUH HayyHbIX nccneaoBanuit (I11K-2);

— BJIaZICHUE CUCTEMON (pyHIaMEHTAIbHBIX XuMHueckux moHaTui(11K-3);

- CIIOCOOHOCTh ~ TPUMEHSATH  OCHOBHBIE  €CTECTBEHHOHAy4YHbIE€  3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHsI XUMHUECKOW HAYKH MPHU aHAJIU3€ MOTy4deHHBIX pe3ynbTaToB ([1K-4);

— CIOCOOHOCTh MOJIy4aTh M 00pabaThIiBaTh PE3yNbTaThl HAYYHBIX IKCIHEPUMEHTOB C
MTOMOIIIBIO COBPEMEHHBIX KOMITbIOTEPHBIX TexHooruu (I1K-5);

— BJIQJICHWE HABBIKAMHU MPEICTABJICHUS IOTYYCHHBIX PE3YJIbTaTOB B BHUIE KPaTKUX
otuetoB u npe3entanuit ([1K-6);

- BJIQJICHHE METOAaMM 0e30MacHOro OOpalleHHs ¢ XUMUYECKUMHU MaTepHallaMu C
y4eToM UX (GU3NIecKuX v XxuMmuueckux cBoicts (ITK-7);

NPOU3BOACTBEHHO-TEXHOJIOTHYeCKasl 1eATeJIbHOCTD:

- CIIOCOOHOCTh HCIOJb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XHMUYECKOM HAyKu H
dbyHIaMeHTallbHbIe XUMUYECKUE TMOHSTHS MPU PEIIEHUU KOHKPETHBIX MPOM3BOACTBEHHBIX 33134
(ITK-8);

- BJIQJICHHE  HaBbIKAMHU  pacyeTa  OCHOBHBIX  TEXHMUYECKHX  IIOKazaTesei
texHosiornaeckoro nponecca (ITK-9);

— CHOCOOHOCTh aHAIM3UPOBATH MPUYMHBI HAPYIICHUH MMapaMeTpOB TEXHOJIOTHYECKOTO
npoiiecca 1 GopMyITUpOBaTh PEKOMEHIALMH 110 UX MpeaynpexaeHuio u ycrpanenuto (I1K-10);

OPraHu3alMOHHO-YNIPaBJIeHYeCKas eI TeIbHOCTh!

— BJIQJICHUE HAaBBIKAMU I[UJIAHUPOBAHUS W OpTraHW3alui pabOTHl CTPYKTYpPHOTO
noapazaenenus (ITK-11);

— CHOCOOHOCTh TNPUHMMATH PEIIEHUS B CTaHIAPTHBIX CHUTYyalusiX, OpaTb Ha ceOs
OTBETCTBEHHOCTb 3a pe3yibTar BbinoaHeHus 3aganuid (I11K-12);

nearoruvecKasi 1esiTeJJbHOCTh:

— CIOCOOHOCTh TUIAHUPOBATh, OPTaHU30BBIBATh M AHAIM3UPOBATH PE3YJbTaThl CBOEH
nenarorudeckou aesrenbHocTu (ITK-13);

- BJIQJICHHE PA3JUYHBIMU METOJUWKAMH MpPENOoJaBaHUs XUMHUU Ui JOCTHUKEHHS
HauOosbmed 3(G(HEKTUBHOCTH YCBOCHMsI 3HAHWUW y4YalIMMHUCSA C pa3HbIM YpOBHEM 0a30BOM
noarorosku (ITK-14).

B pe3ysabTare u3yueHusi aHAJIUTHYECKONH XUMUHU CTYAEHT J0JIKEH:

1. 3nartsb:

1. coBpeMeHHYI0 JHTEpaTypy IO aHaJUTHYECKOM XUMHUHM, TOCYJapCTBEHHBIE U
MEXIYHapOJHbIE CTaHAPThI, TATEHTHI, aHAIUTUYECKHE CallThl B ceTu MHTepHeT;

2. TCOPCTUYCCKHUEC OCHOBBI W IMPUHIOUIIBI OCHOBHBIX MCTO0B aHAJIUTHYECKOHU XHUMMHU,
AQHAIUTUYECKUE CHUTHAJbl 3ITHUX METOJIOB, HMX CBOMCTBAa, METPOJOTMYECKHE XapaKTepUCTUKU
METO/IOB;

3. TOpUMEHEHHWE OCHOBHBIX TIIOJOXEHHN TEOpUU PpPACTBOPOB, YUYEHHUS O XUMHYECKOM
PaBHOBECHH, XUMUYECKON KUHETUKE, KaTaln3e, aJICOPOINH B aHATUTUYECKON XUMUWY;

4. MeTOJOJIOTHIO BHIOOpPa METOJOB aHajiu3a, CPEACTBAa MOBBILIEHUS YYBCTBUTEIBHOCTH,
MMpaBUJIBHOCTHU, BOCIIPOU3BOAUMOCTH, I/I36I/IpaT€JIBHOCTI/I;

5. MeToBI 0TOOpa MPEICTABUTEIBHON MPOOBI )KUAKUX, Ta3000pa3HBIX U TBEPABIX MPOO;



6. METOJI0JIOTHIO BEIOOpA M OCOOEHHOCTH METOJIOB pa3fiefieHHsI M KOHIIEHTPUPOBAHUS MUKPO-
¥ MaKpOKOMITOHEHTOB;

7. OCOOCHHOCTH TEYEHHUS AHAIUTHYECKUX PEaKUUH U MPOIECCOB, COCTOSHUE BEIIECTB B
CTaH/JAapPTHBIX U aHATU3UPYEMBIX PaCTBOPAX;

8. HCTOYHMKH MPOUCXOXKIEHUS MOTPELIHOCTEN OTAEIbHBIX CTAINNA aHAIM3a, a TAKKE METOJIbI
OLICHKH MPaBUIBHOCTU U BOCIIPOU3BOIUMOCTH;

9. NPUHLMIIEI aTTECTAlMM AHAJIUTHYECKUX METOAMK W AaKKPEIUTAUUH aHAIUTHYECKUX
nmabopaTopuid.

2. Ymerh:

1. IpUMEHSTh COBPEMEHHbBIE METOIbI M3YUECHUS U aHAIN3a XUMUYECKUX SIBIIEHUN U MPOIIECCOB
JUIS PEUICHUs] IPOU3BOJICTBEHHBIX, HAYUHO-IIPAKTUYECKUX, UCCIIEI0BATENLCKUX, HHPOPMALIMOHHO-
MOMCKOBBIX U JPYTUX 3aJay;

2. yMeTh OBICTPO M KAUECTBEHHO OIICHUTh OOBEKT aHau3a (HEM3BECTHOE BEIIECTBO);

3. BbIOpaTh CTaHJAPTHYIO WM HECTaHAAPTHYI0 METOAMKY aHalu3a MPUPOJIHBIX U
IPOMBIIIICHHBIX 00BEKTOB;

4. mpaBWJIBHO OTOOpaTh MPECTABUTEIBbHYIO MPOOY, MPOBECTH MPEIBAPUTEIHHYIO 00pabOTKy
pa3feneHus U pacKphITHs MPOOHI;

5. BOCHIPOU3BOJUTH CTAHJAPTHYIO AHAJUTHUECKYI0 METOIMKY, pPacCUUTaTh pe3yJabTaThl
aHanmu3a, CTaTUCTHYECKH HX o0paboTaTh ¢ wHcHojb3oBaHueM DOBM, mpoBepUTh NpaBUIBHOCTH
MOJIy4YEHHBIX Pe3y/IbTaTOB;

6. TI0JIH30BATHCS. MEPHOM MOCYI0N, AHATUTUYECKUMHU BECAMHU; TOTOBUTH M CTAaHIapPTU30BATh
pPacTBOPBI AaHAIUTUYECKUX PEareHTOB;

7. yMeTb HCIIOJIb30BaTh COBPEMEHHBIE XWMHUUYECKHME NPUOOpPHl U YCTAaHOBKH, Y4ueOHO-
nabopaTopHbIE TPUOOPHI, TEXHUIECKHE CPEICTBA OOYUCHHS M HAYYHOTO dKcriepuMenTa, OBM;

8. COCTaBIATH OTYETHI M BECTU JAOOPATOPHBIM JKypHall; yMeTb pedepupoBath u
PEleH3UPOBATh XUMUYECKYIO IOKYMEHTAIINIO;

9. yMeTh peanu3oBaTh MPUHLHUIBI 3KOJIOTU3AlMN HAyYHOTO, YI€OHOrO U MPOU3BOJCTBEHHOTO
9KCIIEPUMEHTA B 00JIaCTH aHAJTUTHYECKON XUMUU.

3. Baaaersn
— TEOPETUYECKUMHU U METPOJIOTUYECKUMHU OCHOBAMHU aHAJIMTUYECKON XUMHUH;

— TEXHHUKOH SKCIIEPUMEHTAIbHOM pabOThl B aHATMTHYECKUX JTa00paTOpusX;

— paboToii ¢ TUTEepaTypoil MO aHATUTUYECKON XHUMHUH;

— ombeIToM 00paboTKM W 0000IIeHHsT MaTepuala M IOMCKAa HOBBIX AKCIEPUMEHTAIBHBIX H
TEOPETUYECKHUX PE3yJIbTaTOB.

4. COAEPKAHME JUCIUATIIMHBI 1 ®OPMBI OPTAHU3AIIMY YYEBHOT' O
MPOLIECCA

ITopsinkoBbI HOMEP M TeMa Kparkoe conepxxanmne TeMbl

Cooeprcamenvhuiit mooyne 1 «Kauecmeennwiii ananuz
Tema 1. OOmiee npenacraBieHue | XUMUYECKUN aHANIN3, €0 3HAYCHUE Ui HAyKHU, SKOHOMUKH,
0 XUMUYECKOM aHaJIN3€e MEIUINHBI, OXpaHbl OKpyxatouieil cpeapl. OOBEKTHI aHAIN3A.
KauecTBeHHBII © KONMMYeCTBEHHBIM aHamu3. OOBEKTHI
OOHapYXEHHS M OTNPEEICHHS (aHAIUTHI), COOTBETCTBYIOITNE
UM  BHIBl  aHanu3a  (PJIEMEHTHBIM,  MOJIEKYJSPHBIM,
CTPYKTYPHO-TPYIIIIOBOM, BEIICCTBEHHBIN, (Da30BBIA W IIp.).
OcHoBHBIE cTaauM aHanu3a (MpobooTOop, MPOOOMOATrOTOBKA,
n3MepeHne, oO0paboTKa pe3yabTaTOB HM3MEpPEHUi). MeTosl
aHanm3a (XuMu4eckue, ¢unveckue, (QpU3MKO-XMMUYECKHUE,




ouonornyeckue). OOIIas xapakTepuCTHUKa U KiIaccu(uKaus
XMMHYECKHX MeTOJ0B aHanmu3a. OO0mas XapakTepHCTHKa |
kinaccupukanus — (QUBMKO-XUMHYECKMX U (DU3MYECKHX
MeTOMOB. MeTonukun aHanM3a, TpeOOBaHUS K  HUM.
AHanuTthueckas ciyxoa. JlaGopaTopHblii u
BHEJIA00PATOPHBIA aHAJIN3.

Tema 2. Amanutndueckas XUMHUS
KaKk  Hay4YHas  JIUCIUIUIMHA.
Yuenne 00 aHAIUTHYECKOM
CHUTHAJE.

AHnanuThyeckas XMMHA KaK Hayka, ee Led U 3aJauH,

CBA3b C TMPAKTUKOM XUMHUYECKOTO aHaliu3a, MECTO
AHAJIUTUYECKOW XMMHH B CUCTEME HAYK.
OcHOBHBIE JTanmbl HUCTOPUHM XHUMHUUYECKOTO aHaiu3a u
AHAJIUTUYECKOM  XUMHUH, COBPEMEHHOE COCTOSHHE U
MEepPCHEeKTUBbl HMX JanbHedmero pasutus. (OCHOBHBIC
AHATMTHYECKUE TPOOJIeMBbl (OTNpEACIICHHEe MUKPOIIPUMECEH,
MOBBIIIEHHE TOYHOCTU U SKCIPECCHOCTU METOJIUK, CHUKEHUE
CTOMMOCTH aHain3a W T.1.). ComocTaBlieHHEe BO3MOXKHOCTEH
pa3HBIX METOJIOB aHanmu3a. BeIOOp MeTona W METOTUKU IS
pellleHHs] KOHKPETHOW aHajauTh4deckol 3agaun. KoHTposb
KauecTBa, JIUArHOCTHKA, MOHHUTOPUHT M JPYrUe€ THUIIOBBIC
aHaJIMTUYECKUE 3aJ1a4ud. Baxueiimnime HCTOYHUKH
nHpopManuu B O0OJACTH  XMMHYECKOTO aHalW3a W
AHAJTUTUYCCKON XMMHUH. YUCHHE 00 aHAJIMTHYECKOM CHUTHAJIC
Kak (yHIIaMEHTaJIbHON XapaKTepucTuke BemiecTBa. CBoiCTBA
QHATUTUYECKOTO CHUTHajga. AHAIUTUYECKUM CUTHalI B
XUMHYECKMX M HMHCTPYMEHTAJbHBIX METOJAaX aHalln3a.
CriocoObl  ompeseNieHusT KOHIICHTPAIlMM BEIIECTB: METOJ]
rpaJydpoBOYHOrO Trpaduka, METOJ CTaHIapTOB, METOJ
700aBOK.

Tema 3. KauecTBeHHBII aHAIN3

HEOPTaHUYECKUX BEIIICCTB
XUMHUUYECKUMH u
WHCTPYMEHTAIbHBIMU
MeTOJaMu

MeToapl KA4eCTBEHHOTO aHalnu3a. XHUMHUYECKHE METOHbI
OOHapyXeHHsS  BEIIeCTB. Peakuuu  OOHapyXeHUs U
paznenenus. KauecTBeHHbIE pEAKIUHU, HUCIOJb3yEeMblE s
O0OHapyXEHHSI HOHOB B PACTBOPE, IPUMEPHI TAKUX PEAKIINHI 1
ux aHanmutudeckue G dektel. JpoOHBIN U CUCTEMATHYECKHIA
aHAJIM3 CMECEeW HMOHOB, CXEMBbI MPOBEICHUS KAaYECTBEHHOTO
aHaiaM3a C  OPUMEHEHUEM  TPYIINOBBIX  PEareHTOB.
NHcTpymMeHTanbHBIE METOIBI 0oOHapyXeHUS n
UJeHTU(DUKAITIN BEIIECTB.

XapaKTepuCTUUYHOCTh, YCTOMUYUBOCTh U UYBCTBUTEIbHOCTh
AQHATMTUYECKUX  TNPU3HAKOB. [loBBIIEHWE  HAACKHOCTH
uaeHTHPUKAUU  (OJHOBPEMEHHOE UCIONIB30BaHUE psijia
MIPU3HAKOB, otbop HanOosee XapaKTEPUCTHICCKUX
MPU3HAKOB). BO3MOXXHOCTh HIIEHTU(PUKALUN PACTBOPEHHBIX
BEIIECTB c ITOMOIIILIO KayeCTBEHHEIX peaKImii.
XapakTepUCTUKHN YyBCTBUTEILHOCTA METOJIUK OOHAPYKECHHSI.
CrocoOBl  IIOBBIIIEHHUS  CEJISKTUBHOCTH  KadyeCTBEHHOMU
peakuuu. IloHsTue o0 TecT-MeTogaX, HUX MPUMEHEHHE.
DKCIPECCHBIM KaU€CTBEHHBIM aHAIU3 B 3aBOJCKUX M MOJIEBBIX
ycnoBusax. OKpallluBaHue IIaMeHH, MUKPOKPUCTAIIOCKOIIHSL.

Hcnoab3oBanue CIIEKTPaJIbHBIX, AIIEKTPOXUMHUYECKUX,
XxpomaTorpauueckux U  APYTUX  XapaKTepUCTUK s
UIeHTU(DUKAITIN BEIIECTB. Bas3nr JTAaHHBIX o

XapaKTepUCTUUYECKUM CBOMCTBAM BEILIECTB.
CxeMmbl pa3/ielleHusl U CUCTEMAaTHYeCKOro aHajln3a KaTHOHOB




o KHUCJIIOTHO-OCHOBHOU U CEpOBOAOPOHOM
kiaccudukanusm. Tuoconu.

Tema 4. DKCTpakMOHHBIE |

COpOIIMOHHBIE METO/TBI
pasneseHust u
KOHIIEHTPUPOBAHHSL.

Paznenenue BEIIIECTB u KOHIIEHTPUPOBAaHUE
Mukponpumeceir. Krnaccudukauus MeTogoB MO TUMY
HCIIONB3yeMbIX (a30BbIX paBHOBecuil. CodyeTaHHWE METO/OB
pasneseHns U KOHLEHTPUPOBAHMS C METOAAMM OIPEIEICHHUS
(rubpuansie Metoanl). KonmnuecTBEHHBIE XapaKTEPUCTHKU:
KO3 PHUIMEHT pacrpeaesieHns, CTETeHb U3BJICUCHHs], CTETICHb
pasnenenus. Pa3neneHve MOHOB MpU IPOOHOM OCaKICHHUH.
Coocaxnaenue. Konnekropsl - OpraHMYecKue u
Heopranuyeckre. OCHOBHBIE PUEMBI COOCAKICHHUS.
OKCTpakuusg KaK METOJ pa3[elIeHHs U KOHLEHTPUPOBAHUS.
TeopeTndyeckre OCHOBBI METOJIa. 3aKOH paclpeeeHusl.
Knaccudukanus AKCTPaKLMOHHBIX IIPOLIECCOB.
KonuuectBennsie xapakrepucTuku. OakTopsl, BIUSIONINE HA
CTETEHb U3BJICUEHUS IIPU OJTHOKPATHOM 3KCcTpakuuu. CreneHpb
W3BJICYCHHS] TIPU MHOTOKPATHOW dKCTpakiuu. Bwidop pH
SKCTpakUuu. BaxkHelme sKkcTpareHThl U TpeOOBAaHUS K HHUM.
DKCTpakLMOHHBIE peareHThl MpPU U3BJICYEHUH METaJlIOB.
OKCTpakli¥s XE€JIaTOB: BIMSHUE KOHLEHTPALUM pEarcHra,
BennuuHbl pH. [lpakTueckoe ncnonbp3o0BaHNE SKCTPAKLIUH.

Copbums kak crnoco® KOHIEHTpUpOBaHUSA. MexaHu3M
cop6umu. CopOeHTBI, HCIOJIb3yeMble NMPU KOHIIEHTPUPOBAHUU
MuKponpumeceil. AxkTtuBHble yriu. KpemHezembl. VoHHBIN
oOMeH B aHanu3e. CHHTETHUYECKHE HOHOOOMEHHBIE CMOJIBI, UX
knaccuukanuss U cBoicTBa. [IpakTHueckoe mHpHUMEHEHHE
HOHHOro oOMeHa. J[lpyrue MeTonbl pasleleHus u
KOHIICHTPUPOBAHUS: KANWUIIPHBIA 3JEKTPOPOpe3; METObI
VCIIAPEHHUS;, ypaBisieMasl KpUCTaJUTH3aIHsl.

Tema 5. Xpomarorpaduueckue
METO/IBI.

OO6nactu HMCIONB30BaHMS, PEIIaeMble 33Ja4H, MPAKTUYECKOe
3HayeHue  Xpomarorpaduyeckux  MeTofoB. OCHOBHBIE
NPUHIUIBI XpoMaTorpaduieckoro ananusza. Knaccudukanus
Xpomarorpauyeckux METOJOB MO arperaTHOMy COCTOSIHUIO
¢da3, MexaHW3MaM pacrpeaeNeHus, crnocodaM TEeXHUYEeCKOH
peamu3anuu. CKOpPOCTh JBHXKEHHS KOMIIOHEHTAa u4epes
KOJIOHKY KakK (YyHKUIHS KOd(QQHUIMEHTa pacrlpeaeeHus.
MexaHu3Mbl ~ pa3fieleHus]  KOMIIOHEHTOB  NpoObl  Ipu
MIPOXOKJICHUH Yepe3 KOJIOHKH Pa3HOro THUIIA.

Bun BHEIIHEN XpOMaTOTPAMMBI. [TapameTpsl
xpomarorpadudeckux NUKOB. @DakTopbl, BIUSIONIME Ha
MOJIOKEHWE THMKa, €ro WHMpUHY M Iulomanb. Kpurepun
pazznenenus nukoB. MaeHTnuKanus KOMIOHEHTOB CMECH TIO
xpoMarorpaguueckuM  mapameTpaMm  (XapaKTEepUCTHKaAM
ynepxxuBanusi). KomuyectBeHHBIE — Xpomarorpadudeckuit

aHaJIN3: METON a0COIFOTHOMI KaJIMOPOBKH, METO.
BHYTPEHHETO CTaHAapTa, METOJ, HOPMHUPOBKH. VCTOYHUKHU
BO3MOKHBIX MOTPEITHOCTEH pH MIPOBEICHUH

KOJIMYECTBEHHOTO XpOMaTorpaduueckoro aHaims3a.

O6mee npencraBieHue o razoajacopomuonHon (I'AX) u
razoxkugkocTHor (IKX) xpomartorpadum. Cxema razoBoro
xpomarorpada. ['a3bl, UCTIOTB3yEeMbIE B KAYECTBE HOCUTEIICH.
OCHOBHBIE THUIBI JIETEKTOPOB: KAaTapOMETPHI; IJIAMEHHO-




MOHU3AIMOHHBIE  JE€TEKTOPBI; JETEKTOPHl  AJIEKTPOHHOIO
3axBara. Hacajmouynple U KanuuisspHble KOJOHKU. COpOEHTHI,
npumensiembie B Metosie ['AX. Hocurenn u HemoJIBUXHBIE
xunkue ¢asel B Metoze [KX. [IpenmymiecTBa, orpaHuyeHus,
ob6nactu mpumenenus ['AX u KX,

TpeboBanust kK copOeHTaM M HOCUTENsIM. TpeOoBaHHS K
HenoABWKHOM  xuakon daze (HK®D). Ilomspabie w
Henosipasle  HOK®. Beibop komonku. BBox mpoOsl.
[IporpammupoBanue TeMIeparypsl XpomMarorpaduaeckoi
KOJIOHKHU. l'azoBas xpomarorpadus c Mmacc-
CHEKTPOMETPHUIECCKUM JETEKTHPOBAHUEM (I'X-MCOC).
Amnanutuueckue Bo3MoxxHocTu Metoga [ KX.

KunkoctHass kosoHo4Hass Xxpomartorpadwus. [IpumeHenus wu
OTpaHUYEHUS] KJIACCHUYECKOW KMIKOCTHOM Xpomartorpaduu
Kak Meroja  aHanuza. llpemapatuBHas — KUAKOCTHAS
xpomatorpadus. BricokoadpexTuBHas KUJKOCTHAS
xpomarorpadpus  (BOXKX).  IlpunnunuanpHas  cxema
KHUJKOCTHOTO Xxpomarorpada. Hacochl, KOJIOHKH, JETEKTOPHI.
CopOeHTsl 1 TpeOoBaHU K HUM, MOAU(DUKALIUS TOBEPXHOCTH
copbentoB. OcHoBHble BuAbl BOXX: anamuTnuyeckue
BO3MOXXHOCTH M oOllpezenseMble BellecTBa. IIpumeHeHue
pa3ubix BuAoB BOXKX mng ananuza cMmeceil OpraHMYeCcKHUX
coenuHenuil. MoHHas xpomarorpadus Kak METOJ| aHaIH3a
cMecell aHMOHOB (KaTHOHOB). [IpenmytiiecTBa M orpaHUYEHUS
BDXXX B aHanmse peabHBIX OOBEKTOB.

Tema 6. AHanuTuueckue
CBOICTBA peakui B
TOMOI'CHHBIX BOJHBIX
pacTBopax. Kucnortno-

OCHOBHOC paBHOBCCHC.

[IpakTudeckue TpeOGOBaHUS K peakIusaM (Ipoieccam),
WCMONBb3YEMBIM B aHanu3e. (OCHOBHBIE THIIBI PEAKIIU,
MPUMEHSAEMBbIX B XMMHUYECKUX METOJaX aHajlinu3a: KUCIOTHO-
OCHOBHBIE  pEaKIMH, PpEaKIHH KOMIUIEKCOOOpa3oBaHus,
peakuuu OKHCJIEHUS-BOCCTAHOBJICHHUSI. OO6ume u
PaBHOBECHBIE KOHIICHTPALIUH. KoHueHntpannonHusie
KOHCTaHTBl PaBHOBECHM, MX BHIAbl. POpPMBI CYIIECTBOBAHUS
BelecTB B pactBope. [IpencraBienue o TepMOJAMHAMAYECKUX
U YCIIOBHBIX KOHCTaHTaxX PAaBHOBECUM; HCIOJB30BaHUE ATHX
KOHCTaHT B AHAIIMTUYECKOMN XUMHH. CBs3b
TEPMOANHAMUYECKHUX KOHCTaHT paBHOBeECHS c
KOHIICHTPALIMOHHBIMU. BiHsiHuE MOCTOPOHHUX 3JIEKTPOIUTOB
Ha pPAaBHOBECUS pPEaKUUAd W y4deT ITOr0 BIHSIHHUSA TpPHU
npoBefeHUH aHanu3a (cosneBoil 3¢ddexr). Yuer BaMAHUA
KOHKYPUPYIOIIUX peakuuil. PacyeT ycCIOBHBIX KOHCTaHT M
IIPOBEPKAa  BO3MOXXHOCTH  IPOTEKAaHUS  AHAJIUTUYECKOU
peaKkiuu B 3a/IaHHBIX KOHIEHTPALMOHHBIX YCIOBUSX. BbIOOp
YCIIOBUH TIPOBEJEHHUS PpEAaKUUH C IIOMOIIbIO YCJIOBHBIX
KOHCTAHT.

IIpuMeHeHHEe KHUCIIOTHO-OCHOBHBIX PEaKlUil B aHAJIU3E.
Ob1ee MIpEeACTABICHUE 0 KHCJIOTHO-OCHOBHOM
B3aWMOJICCTBUM C TMO3uUMid Teopur bpeHncrena-Jloypu.
CunbHble U cnabbie TpoToauTh.. KOHCTAaHTBHI KMCIOTHOCTH U
OCHOBHOCTH. (COCTOSIHME pacTBOPEHHOIO BELIECTBa B
pacTBopax c pa3Hoil KucimoTHOCThIO. Pacuer pH pactBOpOB
pasHoro tuna. AMdonutsl. bydepHbie cUCTeMBbI, MEXaHU3M
O0ydepnoro geiictBus, pacuer pH OydepHoro pactBopa.




Bydepnbie pacTBOpBl, TpUMeHseMble B aHanu3e. BwiOop
OydepHOro pacTBopa s co3nanus xemnaemoro pH.

Teopuu KuUcIOT U OCHOBaHUI. OCHOBHBIE MMPEUMYIIIECTBA
teopun bpencrena-Jloypu. BinusHue pacTBOpUTENS HA CHILY
PacTBOPEHHBIX KHUCJIOT U OCHOBaHui. HuBemupyromwuii u
muddepeHMpyoHii 3 PEeKTh PaCTBOPUTENEH.
KucnorHo-ocHOBHOE paBHOBECHE B MHOTOKOMITOHEHTHBIX
cuctemax. Pacder MONbHO# 10JM 3a/1aHHO# (POPMBI BEIECTBA
npu 3agaHHoM 3HaueHuu pH. UHauBuayanbHbIE BelecTBa C
OydepHpiMu cBolicTBamu. Pacuer w3meHeHuss pH mpu
n00aBJICHUH KHUCIOT W Iejouedd K OydepHBIM pacTBOpaMm,
OydepHast eMKOCTb.

Tema 7. OOpazoBanue U

[IpousBenenre pacCTBOPUMOCTH — KaK Ba)KHEHIIash KOHCTaHTa
reTeporeHHoro paBHoBecus. CBs3b TEPMOAMHAMHUUYECKOTO U
YCIIOBHOTO  TPOU3BEIECHUS  PACTBOPUMOCTH. Y CIIOBHSA
BbIIIaJIcHUs1 ocanaka. IIpousBeneHHe pacTBOPUMOCTH IIPH
HETIOJHOW JUCCOIUAMU MaJIOpaCTBOPUMOTrO COETUHEHHUS.

PactBopuMocTs. BeiBoa (opMyiibl a1t BBIYMCICHUS MOHHOM,
MOJICKYJIIpHOH W oOmeld  pacTBopuMoOcTH. DaKTOPHI,
BIMAIOIIME HAa CMEIICHUE TIE€TEPOr€HHOIO0 PaBHOBECHS.
BinusHne  OOJHOMMEHHOTO  MOHAa  HAa  PacTBOPUMOCTH
MaJIOPACTBOPUMBIX COCIUHEHUN. BilMsHHE KOHUEHTpALUU
IIOCTOPOHHEr0 CHJIBHOTO JJIEKTPOJIMTAa Ha PacTBOPUMOCTH
MaJIOpaCTBOPUMBIX COCIUHEHUN. BiMsHNE KOHKYpUpYIOLIEH

peaknuu (KHCIIOTHO-OCHOBHOM peaKiuu,
KOMIUIEKCOOOpa30BaHUs, OKUCIUTEILHO-BOCCTAHOBUTEIHHON
peaKxIym) Ha pacTBOPUMOCTh MaJIOPACTBOPHUMOTO

COCIMHCHNSI. PaCTBOpeHI/Ie 0CaJaKOB.

[IpuMeHeHne peaknuii KOMIUIEKCOOOpa30BaHUS B aHAJHU3E.
CryneHuaTslii XapakTep KOMIUIEKCOOOpa30BaHUsl B PACTBOPE.
KonnuecTBeHHbIE XapaKTEePUCTUKH paBHOBECHS
KOMIUIEKCOOOpa30BaHus: OOIIME M CTYNEHYAThIe KOHCTAHTBI
YCTOMYMBOCTH, DakTopbl, BIUSAIONIME Ha PaBHOBECHE
KOMIUIEKCOOOpa30BaHUs, yIPABICHHE OTUM MPOIECCOM.
Brnusinue koMIiekcooOpa3oBaHus Ha MPOLIECCHl OCAKACHUS U
pacTBOpeHuUs, KHCJIOTHO-OCHOBHOE paBHOBecHE,
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEIIECTB B
xone aHanu3a. [IpuMepbl MOBBINIEHHUS YYBCTBUTEIBHOCTH U
CEJICKTUBHOCTH  METOJMK  aHajiu3a C  [OpPUMEHEHUEM
KOMIUIEKCOOOpa30BaHUI.

CreneHn 3aKOMIUIEKCOBAHHOCTH. Knaccudukamms
KOMIUIEKCHBIX ~ COCIMHEHUM, BAXKHEUIIME KOMIUJIEKCHBIE
COEIMHEHMS, UCMOJb3yeMble B aHain3e. KoopauHaumoHHOE
9ucino, JAeHTtatHocTh. (CTeneHb 00pa3oBaHuUs, CpenHee
KOOPJIMHALIMOHHOE YUCIIO. Cxopoctb o0Opa3oBaHus
KOMIUIEKCHBIX COEMHEHHUI. MackupoBanue 51
nemMackupoBaHue. BpiOop mnpupoasl M KOHLEHTpAlMH
MAaCKHUPYIOILETo peareHTa.

pacTBopeHue 0CaJIKOB B
aHayu3e.

Tema 8. KommnekcHbie
COCANHCHUA B aHaJIn3e.
MackupoBanue u
JIEMAaCKUpPOBAHHUE.

Tema 9. Oprannueckue

PCarcHThl B aHAJINU3C.

Teopetnueckue OCHOBEI B3aUMOJICUCTBUA
OpFaHI/I‘-IGCKI/IX peaFeHTOB C HGOpFaHI/I‘IeCKI/IMI/I HNOHaAMMU.
OYHKIIMOHATBHO-aHAIMTUYECKUE TPYNNbl. Brusame wux
MPUPOJIbI, PACTIONIOKEHHS, CTEPEOXUMHUH MOJEKYJl pearcHTra

10



Ha €ro B3aUMOJCHCTBUE C HEOPraHMYECKUMH HOHAMH.
Bnusiaue oOriel CTPyKTypbl OpraHUYECKHX PEareHTOB Ha MX
cBorictBa. Teopusi aHanoOruii B3aUMOJACHCTBHS HOHOB
METAJIJIOB C HeopraHuueckuMu pearenramu tuna H,O, NHz n
H,S u kucnopon-, a3ot-, cepycoaepKaumMu OpraHnYeCKUMHU
peareHTamu.

OCHOBHBIE THUIIBI COCIUHEHUN, OOpPa30BaHHBIX C Yy4YacCTHEM
OPraHUYECKUX PEAreHTOB. XeNaTbl, BHYTPUKOMIUIEKCHBIX
coeaguHeHus. DaKTOpbI, ONPEAENAINMEe YCTOWYHUBOCTh
XEJIaTOB: XapakTep CBA3M METAJUI-JIMTaH[, pa3Mep LHKIa,
yucao nukiaoB. [IpaBuno nukinoB. Baxueiire opraHndeckue
peareHTbl, NpPUMEHSEMbIE B aHaIU3€ Ui pPa3eiICHHS,
OoOHapyXKeHHsI, OIpeAeNeHUs HOHOB  METaJIOB, IS
MAaCKUPOBKHU U JIEMAaCKHUPOBKHU. BO3MOKHOCTH UCIIOJIb30BaAHUS
OPraHWYECKHUX PEAreHTOB B PA3JIMYHBIX METOJAX aHaju3a.
KomrnekcooOpa3oBaHre MOHOB METaUIOB C OPTraHMYEeCKUMHU
JIUTaHJaMU KaK MOJIeTIb OMOJIOTMYECKH aKTUBHBIX CUCTEM.

Tema 10. OKHUCIIUTEIBLHO-

BOCCTaHOBHTEIILHOE
paBHOBecHe

u

HHCTPYMCHTAJIBHEIC METOABI

aHaJin3a.

[loTenuuan  mojmypeakuum  —  Kak  XapaKTEPUCTUKA
XUMHUYECKON AKTUBHOCTH pearupyronmx BEILECTB.
VpaBuenne  Hepncra.  CraHpgapTHbI, pealbHbIi U
dbopManbHBIM ~ MOTEHIMANBI.  HampaBieHue MpoOTEKaHUS
AIEKTPOXUMHUUECKON peakiuu. CBsi3b KOHCTAHTHI PaBHOBECHUS
CO CTaHJAPTHBIMH MOTEHLIHAIAMHU.

DNEeKTpOXUMHUYECKass W DJIEKTPOJIUTHYECKass  SUYCHKHU.
OnekrpoaHanuTuiyeckue  Mmeronpl.  CrmocoObl  pacuera
CTaHJApTHBIX MOTECHIIHAJIOB.

DIIEKTPOAHBIN MOTEHLIHAI. YpaBHeHue HepHcra.
HampaBnenue peakiuu OKHCIEHHSI W BOCCTAHOBJICHUS.
@akTophl, BIMAIONIME HA HAMPaBICHUE OKUCIUTEIBHO-
BOCCTAaHOBUTEJNIbHBIX peakuuid. [loHsiTHE O CMemaHHbIX
MTOTEHIUAIBI.

OCHOBHbBIE HEOPraHWYECKUE U OPraHUYECKHE OKHUCIHUTENIU U
BOCCTAHOBUTENM, IpPUMEHsAEMble B aHaiu3e. MeTozsl

npeaABapUTCIbHOTO OKUCJIICHUA n BOCCTAaHOBJICHHUA
OIpeacisIEMOro KOMIIOHCHTA. Hcnons3oBanne
OKHCINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ B

aHamuTHYeckod xumuH. OlLleHKa HampaBlIeHUS M TIyOMHBI
IIPOTEKAHNS OKUCIIUTEIbHO-BOCCTAHOBUTENIBHON pEaKLUUU 10
KOHCTAHTE XUMHUYECKOIO0 PAaBHOBECHSI.

Tema 11. TIpo6oorbop
poOONOATOTOBKA.

n

[Tpo6GooT6op 1 MpoOONMOATOTOBKA B XOJ€ aHaIW3a. Buisl
nmpo6 (pazoBble, 0OBemWHEHHBIE). [IpencTaBUTENHHOCTD
MPOOBL. ®DakTophl, 00yCIOBIIMBAOIIINE pasmep
npeAcTaBuTeNbHOM  mpoObl.  Crenuduka W IpaBUiIa
npobooTdbopa s 00BEKTOB pazHoro tuma. OrbGop mpod
TOMOTEHHBIX M TETepOreHHbIX MarepuaioB. CrocoObl
POOOIIOATOTOBKH: U3MeNbUCHHE, pacTBopeHue,
TepMooOpaboTka, 00paboTka peareHTamu. HeoOXouMocTs 1
CIOCOOBl  MEpPeBOJa KOMIIOHEHTOB TpPOObl B  (OPMHI,
ONITUMAJTLHBIE JIJISl BRIOPAHHOTO METOJ1a aHaJIH3a.

CriocoObl ony4eHHs MpeACTaBUTENbHON MPOOBI TBEPABIX,
KHUIKAX W Ta3000pa3HbIX BEIIECTB, B YACTHOCTH OOBEKTOB
OKpy»Karlen cpenpl. Ilorpemnocty, BO3HUKAIOIKUE B XOI€
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nmpobooTbopa. YCTpolcTBa M TMPHUEMBI, HCIIOIB3yeMbIe TPH
orbope mpo6. IlepBuunas oO0paboTka, YyMEHBIICHHE U
XpaHEeHHe OTOOPAHHBIX MPOO.

Paznoxxenne opraHMYecKMxX BELIECTB IMOJ  JEHUCTBHEM
OKHCJIUTEJIeH,  KaTalu3aTopoB, BBICOKHX  TEMIEparyp,
JABJICHUS, BBICOKOYACTOTHOTO paspsiga. KomOuHupoBaHue
pa3HbIX  BO3JAEHCTBMH B  XOlIe CyYXOW H  MOKpOH
MuHepanu3anuu. KoHIeHTpHpoBaHHE MUKpONpPUMECEH U
OTJEJICHHE MeIlalIuX KOMIOHEHTOB. IIpeaBapurenbHOe
OKHUCJICHWE WJIM BOCCTAHOBJICHHWE AaHAIWTOB, MEPEBOJ UX B
JeTy4le WIM OKpallleHHble COEAMHEHUS (JIepUBaTH3AIM).
CriocoObl yCTpaHEHHUs WU ydeTa 3arps3HEHUl U TOTeph
KOMITOHEHTOB B XOJI€ MPOOOMOIOTOBKH.

Tema 12. Awanu3 BelecTBa
HEW3BECTHOI'O COCTaBa

Knaccudukanus O00BEKTOB aHanu3a. OOBeKTHI
TEXHUYECKOro aHanu3a (ChbIpbe, MOJYNPOAYKTHI, TOTOBAs
MPOJYKIIMS, CTOKH M Ta30BBIE BBIOPOCHI MPOMBIIUICHHBIX
npeanpusTuii). 3amaun U crnenudUuUecKrue OCOOCHHOCTH
TEXHUYECKOTO aHallM3a Kak crnocoba KOHTPOJIS KauecTBa.
TexHuueckui aHanm3 B METAJLTYpPTUYE€CKON
MPOMBIIIICHHOCTH, TepepadboTke He)TH U APYrHUX OTPACIIX
MPOMBIIIJICHHOCTH. AHaIN3 (PYHKIIMOHAIBHBIX MaTEpPUaIOB U
0c000 YHCTHIX BEILECTB.

OOBEKTHI OKpYXKalolel cpenpl Kak OOBEKTHl aHaIHM3a
(BO31yX, TPHUPOAHBIE M CTOYHBIC BOJBI, IOYBHI, JIOHHBIC
ornoxkeHus1). Crnenuduka aHanm3a TakuxX  OOBEKTOB.
[Ipobnema oOpraHu3aluid MaccOBOTO aHalIW3a OOBEKTOB
OKpYy>Kalolle cpenbl MO0 MHOXECTBY IOKa3aTelIed COCTaBa.
IMonsatue o IIJIK. JlaGopaTopHble u BHeIabOpaTOpHBIE
METOABl aHamu3a OOBEKTOB OKpyKaromiei cpenbl. Tect-
METOABI Ui KOJMYECTBEHHOTO aHajh3a 3THX OOBEKTOB.
CkpunuHr. Meroapl  ompeneneHus  CynepTOKCHUKAHTOB.
OmnpeneneHre WHTETPATBbHBIX (00OOIIEHHBIX) IOKa3aTenei
cocTasa.

ATpOXMMHYECKUN aHaJdN3, aHAIW3 NHIIEBBIX MPOIYKTOB.
Crneunduka aHanu3a OHMOJOTHYECKMX UM MEIULIUHCKUX
O0OBEKTOB, WX  HCCIENOBaHME W  aHauu3. MeTomabl
KJIMHUYECKOTO U (papMalieBTUYECKOT0 aHaJIM3a.

Cooeporcamenvuwtit modyns 2 «Konuuecmeennwlit ananuz

Tema 1. Merpoaoruueckue
OCHOBBI XMMHUYECKOT'O aHAIIN3a.

XUMHAUYECKMA  aHalu3 KaK M3MEPEHUE  KOJIUYECTBA
BellecTBa. AOCOJIOTHBIE U OTHOCHUTEIbHBIE MOTPELUIHOCTU
KOJIMYECTBEHHOro aHanu3a. CiydaiiHble U CUCTEMaTHYECKHE
MOTPEIIHOCTH, CIMOCOOBI WX  OUEHKU. [IpaBUIBHOCTS,
IIPELM3UOHHOCTb, TOYHOCTh PE3YyJIbTaTOB aHanu3a. [IpuunHsl
BO3HUKHOBEHHUS CHUCTEMAaTUYEeCKUX MorpemHocTei. CrocoOsl
IIPOBEPKHU IIPABUJIBHOCTH pe3yJIbTaToB aHaJIM3a:
UCIIOJIb30BaHNE CTaHAAPTHBIX O00pa3loB, COMOCTaBJICHUE
JNAHHBIX, TOJYYEHHBIX  PpPa3HbBIMH  METOJAMH, METO]
CTaHIApTHBIX J00aBok u Ap. IlpoBepka 3HaUMMOCTH
CUCTEeMAaTUYECKUX TMOTpemHocTel (Ha (OHE CITy4aifHbBIX).
Heo6xoauMocTh KOHTPOIBHOTO («XOJIOCTOT0Y») OTBITA.

[IpyynHBl BO3HMKHOBEHHUs CIIy4alHBIX IOTPELIHOCTEN
aHanu3a. (CraTUCcTHYECKOE pACIpPENENeHUEe Ppe3ybTaToOB
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MOBTOPHBIX ~ W3MepeHuil  (aHanmm3oB).  CTaTUCTHYECKas
0o0paboTka pe3yiabTaTOB NPH HOPMAIBLHOM paclpeaciieHun
CITy4alHBIX MOrpemHocTeil. ['pyObie mpoMaxu U CriocoObl UX
BbisiBlieHUs.  OLleHKa  MPEHU3HOHHOCTU  (CXOIUMOCTH,
BOCIIPOM3BOJMMOCTH) pe3yJlbTaTOB aHanu3a. Pacuer wu
UCIIOJIb30BaHUE JIOBEPUTEIBHBIX WHTEPBAJIOB.
CormocTtaBieHue pe3yJbTaToB aHalu3a (BHIOOPOK).
MeTponornueckue acnekThl HHCTPYMEHTAIBHBIX METOJ/IOB
aHann3a. YyBCTBUTENBHOCTH M CENEKTUBHOCTb METOAMK
ananuza. [Ipenen oOHapyKeHUs, €ro CTaTUCTHUYECKAs OI[EHKA.
Crioco0Obl CHMKEHUS TIpefiesia 0OHAPYKEHUSI.

Tema 2 . I'paBUMETpUYECKHI
METO/ aHAJIN3A.

Ob6nactu HCIIOJIb30BaHUs, peraeMble 3a/1a4u,
MpaKTUYECKOEe  3HayeHHe  MeToja. [MpuHuuner  u
AHATUTUYECKUE BO3MOKHOCTU TPAaBUMETPUYECKOTO aHaIU3a.
TexHuka ¥ TOYHOCTH B3BemmBauHusa. OOmas cxema
IPaBUMETPUYECKOIO  ONPEIENIEHUs  BEUIECTB  METOAOM
ocakaeHud. BakHeillne opraHM4ecKrue W HEOPraHUYECKHE
ocaauTenu, HuX BbHIOOp. TpeboBaHHS K oOcCaXaaeMol U
rpaBUMETPUYECKON dhopmawm. Pacuer pe3yJIbTaTOB
rpaBUMETPUYECKOro aHanu3a. [Ipumepsl ero mpakTuuecKoro
MCIIOJIb30BaHUS.

Bo03MOKHBIE HCTOYHHMKH ITOTPELIHOCTEN B TPAaBUMETPUUECKOM
aHanmuze. Texnuka Meroma. I[IpaBuna mosrydeHHs OCaaKOB
(mpaBuna TanaHaeBa) W UX TeopeTHUECKOe OOOCHOBaHHE.
I'paBumeTpuueckuii  pakTop (AaHATUTHUECKHUH MHOXKHUTEIND).
Bri6op macchl HaBeckH, BEIOOp 00beMa ocaautens, Bbioop pH
OCaXJCHHUSI, OIICHKA MOTEPh MPU OCAXKICHUU U MPOMBIBAHUU.
[IpsmMble W  KOCBEHHblE  MeToAbl  OTroHku. OOree
Mpe/acTaBieHre 00 SJIEMEHTHOM aHaJh3€ OpraHu4YecKux

BCILIECTB c IPaBUMETPHYECKUM OKOHYaHUEM.
TepMorpaBUMETPUUECKUI aHATN3.

Tema 3. Beencuune B O6nactu HCIIOIL30BaHMS, peliaembie 3aJ1a4H,

TUTPUMETPUICCKHMA aHaJIM3. | MPaKTHYeCKoe 3HadeHWe MeToja. OOmue  MPUHIUIIBI

KucnotrHo-ocHOBHOE TUTPUMETPUYECKOTO  aHaimW3a, €ro  JOCTOMHCTBA W

TUTPOBAHHE. orpanndeHus. Kinaccudukarnuss TATPUMETPUYSCKUX METOJIOB.

TpebGoBanusi, MpeabABIsIEMbIE K PEAKIHSAM, HCIIOIH3yeMbIM
s TuTpoBaHusa. [loHATHE O TOUYKEe SKBUBAJIEHTHOCTH U
KOHEUHOM TOuke TuTpoBaHua (K.T.T.). CraHmapTuzanus
pabounx pactBopoB. WHmukaTophl, o0mue TpeOOBaHUS K
HuM. [IpuMeHeHHME HWHCTPYMEHTAIBbHBIX METOAOB IS
perucTpali KpPUBBIX TUTPOBaHHUS W (UKCHPOBAHUA K.T.T.
MopenupoBanue 1mpoiiecca THUTPOBAHHUS C  MOMOIUIBIO
JUHENHBIX W Jorapupmuueckux  KpuBbiX.  Ckadok
TUTPOBaHUA. |'paHHIIBI CKauka, 00ECIeUNBAOIINE 3aJaHHYIO
TOYHOCTh ONpeNeNeHus K.T.T. Pacder pe3ynbTaToB aHaiu3a
MpU MPOBEACHUU MPSMOro, OOpaTHOrO M 3aMECTUTEIHHOTO
TUTPOBAHUA.

[IpuroToBneHne © XpaHEHHE pPabOYUX PACTBOPOB.
[lepBuuHble cTaHAapThl, TpeOOBaHHS K HHUM. BTopuyHbIe
CTaHIapTHI. dukcaHabl. TexHuka TUTPUMETPUMU.
ABromaruzanus TUTpoBaHus. Croenuduka TUTPOBAHUS B
HEBOJIHBIX Cpeax.
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KucnotHo-ocHoBHOE TUTpoBanue. OmnpenensemMbie BEIeCTBa,
OCHOBHBIE THUTPAHTHI, CTaHAapTHbIe BemecTBa. OOmactu
MIPAKTUYECKOTO MIPUMEHEHUS KHCJIOTHO-OCHOBHOTO
TUTpOoBaHUA. KpHBBIE THUTPOBAaHUS CHUJIBHBIX U  CJIA0BIX
MpPOTOJAUTOB.  BimsHME  npuponbl UM KOHILEHTPALUHU
TUTPYEMOTO BELLECTBA HA BUJ KPUBOW TUTPOBAHUS U BBICOTY
ckauka. [IpexenbHoe pasz0aBieHHE TUTPYEMOrO pacTBOpa.
OOmiee mnpencTaBIeHHE O THUTPOBAHUM MHOTOIPOTOHHBIX
KHCJIOT (OCHOBAaHMI) M CMeCei pa3HbIX KUCIOT (OCHOBaHHH).
Bb100p KHCIOTHO-OCHOBHOTO WHAMKATOpPA C YYETOM COCTaBa
pacTBOpa B TOYKE SKBUBAJIEHTHOCTH.

Honno-xpomoopHas Teopus KHCJIOTHO-OCHOBHBIX
WHIMKATOpOB. IHTepBanm mepexola OKpackd, IIOKa3aTellb
TUTPOBaHMA. BBIOOp WHAMKAaTOpa MO KPUBOW THUTPOBAHMUSL.
[Iporno3upoBanue WHIUKATOPHBIX MOTPEIIHOCTEM.
IIpuMeHeHre HEBOIHBIX PACTBOPUTEIIEH B METOJE KUCIOTHO-
OCHOBHOT'O TUTPOBaHUs. BiusHre Tpupoabl pacTBOPUTENS Ha
BBICOTY CKauka. BpiOop pacTBopuTens aisi  Ppas3HBIX
AHAINTUYECKUX 3a/a4.

Peakiuyu OKMCIEHUSA-BOCCTAHOBJICHUS, MCIOJb3yEMbIE B

TUTpUMeTpUUeckoM ananuze. Kiaccuukanuss MeTOI0B.
[TocTpoeHne KpUBBIX OKHCIUTEIbHO-BOCCTAHOBUTEIHHOIO
TUTpoBaHus. DaKTOpbl, BIUAIOIIME Ha XapakTep KpPHUBOM:
pasznuure B 3HAYCHHUSIX (OPMaJbHBIX PEIOKC-TIOTCHIINAJIOB,
KHCIIOTHOCTh Cpe/bl, KOMIUIEKCOOOpa3oBaHUe, HOHHAS CUJIa.
CriocoObl KOHTPOJISI KOHEYHOW TOYKM TUTPOBaHUS. Pemokc-
WHIUKATOpBl, uX BbIOOp. [IpuHIMIBIL, TpeuMylecTsa,
OTpaHUYEHUS PA3HBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
METO/IOB.
[IpeaBapurenbHoe OKHUCJICHUE u BOCCTaHOBJICHUE
OnpeseNsieMbIX BelIecTB. TexHuka U  creuuduyeckue
O0COOCHHOCTH METOJIOB MIEPMAaHTAaHATOMETPUHU, HOJOMETPHH U
MOANMETPHUH, ITUXpOMATOMETpuu. IlepBudHbBIE U BTOpUYHBIE
CTaHAAapTHl B pefokcMeTpur. MHTepBanbl nepexona OKpacku
YHUBEPCAIbHBIX PEOOKC-UHANKATOPOB. Hcrounukn
MOTPELIHOCTEM, CBSA3aHHBIX CO CIIOXHBIM MEXaHU3MOM H
3aMEJICHHOCTBIO PEaKIUi, NCIOJIb3yEeMbIX JJIs TUTPOBAHUSI.

Ilpoueccel  ocaxkaeHUss B~ TUTPUMETPUU.  3HAUYEHHUE
CTEXHMOMETPUHN PEaKLUU M CKOPOCTH 00pa3oBaHMs OCAJKOB,
BIMSIHME ajcopOruu. BaxHelnme TUTPaHTHI-OCAAUTEINH.
Aprentometrpusi. KpuBble TutpoBanusa. IIpakTthueckoe
IIPUMEHEHHE OCATUTEIBHOIO TUHTPOBAHUS.

CriocoObl (UKCUPOBaHMA KOHEYHOM TOYKM THUTPOBAaHHUS B
apreHromerpuu: Mmeroasl Mopa, @osbrapaa, PasHca.
BO3MOXHOCTD  pa3fenbHOrO ONPENENICHHS TaIOTEHUIOB.
MepkypoMeTpus.

Tema 4. OKHUCIIUTEIBLHO-
BOCCTaHOBHUTEJILHOE
TUTPOBAHUE.

Tema 5. OcaaureapHoe
TUTPOBAHUE.

Tema 6. KomiiekcoHo-

MCTPUUICCKOC TUTPOBAHUC.

Peakium  KOMIUIEKCOOOpa30BaHUS B THTPHUMETPUYECKOM
aHanmu3e. Beibop Tutpanrta. Vcnonap3oBaHue MOTUASHTATHBIX
JUTaHAOB (aMHHOIIOJUKAPOOHOBBIX KHCIOT) B KauyeCTBE
TUTPAHTOB. AHanuTHyeckue BO3MOXHOCTHU
KOMILIEKCOHOMETPHYECKOTO METO/aA. OTHOCUTETTHHAS
yCTOfI‘-IPIBOCTB KOMITIJICKCOHATOB pa3HbIX MCTAJIJIOB. Bnusaune
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pH Ha paBHOBecHe B3aMMOJCHUCTBHUS HOHOB METAIOB C
KoMILIeKcoHaMu. Mcrons30Banne YCJIOBHBIX KOHCTAHT JJId
onpeAeNeHuss  BO3MOXXKHOCTM U IOCIEIOBATEIbHOCTH

TUTPOBAHHMS METaJIJIOB KOMILIEKCOHAMHU. Cnoco0bt
MOBBIIIEHUS CEJICKTUBHOCTH  TUTPOBAHMSL. Kpussie
KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHUS. Crioco6b1

YCTaHOBJIEHUS KOHEUYHOM TOYKHU TATPOBAHUS B
KOMIUIEKCOHOMETpUHU.  BakHellune  yHUBEpPCAJIbHBIE W
crenuguuecKue METaNIOXPOMHBIE WHIUKATOPBI.
XHUMHYECKNE PEaKLINH, IPOTEKAIOIIUE C UX YYACTUEM B XOJE
TUTpOBaHUA.  KOMIUIEKCOHOMETpHUYECKOE  OIpEAEIICHHE
HEMETAJIJIOB U OPraHMYECKUX BEIECTB.

Baxwnerimue KOMIIJIEKCOHBI. [IpuroroBnenue u
CTaHJapTU3alUsl PacTBOpPOB KoMIUIEKCOHOB. CocTosiHue
OJITA B BOOHOM pacTBOpe Mpu pa3zHOW BenuuuHe pH,
ocobenHoctn  B3aumopeiicteus  OJTA ¢ pa3HbIMH
MetannamMu. JlaOuinbHble UM HMHEPTHBIE KOMIUIEKCOHATHI.
@akTopsl, BIUAIIME Ha BEIWYUHY CKauyka KpUBOU
KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHUS. Bri6op
ontumanbHoro pH. TpeOoBaHus, TmpeabABIAIEMbIE K
METAJJIOXPOMHBIM ~ MHIUKaTtopaM. IHTepBansl nepexona
OKpPaCKM TaKUX WHIUKATOPOB. VICTOYHUKHU TMOTrPEIIHOCTEMN
IIpY TPOBEACHUM KOMIUIEKCOHOMETPHUYECKOIO TUTPOBAHHUS
(6;10KMpOBKA MHIUKATOPOB U JIP.).

Tema 7. O61mas
XapaKTEPUCTUKA
3JEKTPOXUMHYECKUX METOJIOB.
[Torennmomerpus.

Oo6mnactu WCTIOJIh30BaHUS, pelaemble 3a7a4M,
MPAKTUYECKOE 3HAUEHUE DIICKTPOXUMHUYECKUX METOIOB.
O6mmit 0030p u KIaccu(UKAUS IICKTPOXUMUUYECKHUX

meronoB.  OOmactd  NpUMEHEHUs,  JOCTOMHCTBA U
OTPaHMYEHHUsI  OTHENbHBIX  MeronoB.  ComocraBiieHue
AHAJIMTUYECKUX BO3MOYKHOCTEN (4yBCTBUTENIBHOCTb,

M30MpaTeTbHOCTh, TOYHOCTH W T.M.) Pa3HbIX METOJIOB.
DNEKTPOXUMHUYECKHUE SUEHKU. ODIJIEKTpoJbl. PaBHOBECHBIE U
HEPaBHOBECHBIE AJIEKTPOXUMHUUECKHE CUCTEMBI.

[lorennuman 3yeKTpoJa KaK AHAJWTUYECKUW CHUTHAIL.
VpaBuenne Hepucra. Knaccudukamus dIeKTpOIOB  TIO
MEeXaHU3My BO3HHUKHOBEHHS IMOTEeHIMajda. MeTannuyeckue u
MeMOpaHHbIE (MOHCEJIEKTHBHBIE) JIEKTPOMABbL. JIEKTPOJbI
CpPaBHEHHS W WHIUKATOPHBIE AJIEKTPOJABI. AHAIUTHYECKUE

BO3MOXHOCTHU METOo4a HpHMOﬁ MNOTCHIUOMETPpHUU
(monometpuun). Usmepenme pH ¢  wucnomp3oBaHuEM
CTEKJISTHHOTO WHIUKATOPHOTO DIIEKTPOJIA.

[Torenmmomerpuueckoe TuTpoBanue. IlpenmyimiectBa u
OTpaHWYEHUs]  METoJa MO0  CPaBHEHHIO C  MpsAMOU
noteHmomMeTpreii. OCOOEHHOCTH TMOTEHIIMOMETPUUECKOTO
TUTPOBAHUS C TPUMEHEHUEM peaKIuid pa3HOro THIA.
HaxoxxneHne  TOYKM  DKBUBAJEHTHOCTHM 10  KpPUBOWU
MOTEHIIMOMETPUYECKOTO TUTpoBaHUs (muddhepeHIHanbHbIH
METO/I, METOJ TPEX KacaTelIbHBIX U Ip.).

OnextpomaHas (QyHKOHS, KOIPPUIUEHT CEICKTHBHOCTH,
BpeMsSl OTKJIUKa s MHAUKATOPHBIX AJIEKTPOJOB Pa3HOIo
TUMa. Amnmapatypa AJis U3MEPEHHUs] Pa3HOCTH SJIEKTPOIHBIX
noteHnuanoB. CrnocoObl pacuera KOHUEHTPALUK aHaJIUTa 1O
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pe3yabTaTam MOTEHIIUOMETPUUECKUX U3MEPEHHUI.
YCTpoiCcTBO ¥ IPUHIUTT PAOOTHI AIEKTPOAOB C TOMOTEHHBIMU
U TETEepPOreHHBIMH  KPUCTAUNIMYECKUMHU  MeMOpaHaMu,
AJEKTPOJIOB C TOJABM)KHBIMH HOCHUTENISIMH, CTEKJISIHHBIX,
(bepMeHTHBIX u ra304yBCTBUTEIBHBIX 3JEKTPOJIOB.
[IpuMeHeHne MOTEHIMOMETPUUECKUX CEHCOPOB.

Tema 8. Boapramnepo-

MCTPUUICCKHUEC MCTO/bI

OO0 MIPUHITATT u Kiaccudukanms
BOJIbTAMIIEPOMETPUUECKHUX METO/IOB. Knaccuueckas
nonsgporpadus.  Ilonmsgpuszamust  pTyTHOTO  3JEKTpoAA.
JIOCTOMHCTBa M HENOCTaTKH PTYTHOTrO 3JekTpona. OOmas
XapaKTepPUCTUKA noJsiporpaduaeckoit KpHUBOH.
Huddysnonnsrii Tok. BpiObop (QOHOBOrO 3IEKTPOIUTA.
3aBucuMocTh TU(H(PY3MOHHOTO TOKA OT PAa3IMYHBIX (PAaKTOPOB.
VpaBuenne HMnbkoBuua. YpaBHEHHE MOJSpOrpapuuecKont
BoJiHbl MibkoBuua-I'elipoBckoro. IloteHnuan mosyBOIHBI
KaK  KauecTBEHHas  XapaKTepUCTHKa  JAENOJIsSIpUu3aropa,
onpejeNieHue TOTEHIUala MOoJyBOJHbL. OrpaHuyeHus u
HE/IOCTAaTKU KIJIACCUYECKO monsporpapum.

CoBpeMeHHbIE BOJILTAMIIEPOMETPUUECKUE METOJIBI.
IIpumeHeHne TBEpABIX D3JIEKTPOJAOB. AMIIEPOMETPUUECKOE
TUTpOBaHue. BriOop moTeHIMaNia MHINKATOPHOTO 3JIEKTPOa.
Bun KpPHUBBIX aMIIEPOMETPUYECKOTO TUTPOBAHUS.
WuBepcroHHAs  BOJBTAMIIEPOMETPHS: MPHUHIMII  METOJa,
npeumymectsa  MBA  1mo  cpaBHeHMIO ¢ ApyrUMHU
BOJIbTAMIIEPOMETPHUUECKUMH ~ METOAAMH.  AHaJIUTHYECKHE
BO3MOXXHOCTH U TPAKTUYECKOE NPHUMEHEHUE COBPEMEHHBIX
BOJIbTAMIIEPOMETPHUUECKHX METOJIOB.

[onsporpadguueckue  Makcumymbl.  OmnpexneneHue
KOHCTaHT YCTOWYMBOCTH KOMILJIEKCHBIX COEIMHEHUN TI0
pe3ysipTaTam U3MepeHui NOTEHLIMajda  TOJIYBOJIHBI.
[lonapuzauvoHHbIEe KpHUBBIE I Pa3HBIX  3JIEKTPOIOB.
[Tonatue 00 ocmmuiorpaguueckodl M TEPEMEHHOTOKOBOU
nosssporpa@uu. AMIIEPOMETPUUECKOE THUTPOBAHUE C JBYMS
MOJISPU30BAHHBIMU AIEKTPOAAMHU (buammepomeTpus).
CoBpemeHHas amnmnaparypa TUISt MIPOBECHUS
BOJIbTAMIIEPOMETPUUECKOT0 aHAIH3A.

Tema 9. Kynonomerpus
JIEKTPOrPaBUMETPHUSI.
Kongykromerpust.

u

OOmie  OpUHIUNBI U TEOPETUYECKHE  OCHOBBI
KynoHoMmeTpuu. 3akoHbl Dapanes. CrnocoObl ompeaeneHus
KOJIMYECTBA JJIEKTPUYECTBA, 3aTPAUYEHHOTO Ha D3JIEKTPOJIU3
aHAJIM3MPYEMOTO pacTBopa; MPUMEHEHHE KYJIOHOMETPOB.
KynoHomerpuss mnpu MOCTOSHHOM TOKE M IIOCTOSSHHOM
noreHmuaise. Merox npsaAMmoill  KyloHoMerpuu. Pacyer
pe3yJsibTaTa aHaIu3a.

Kynonomerpuueckoe  TUTpPOBAHME. Buemnss u
BHYTpPEHHs reHepauus TuTpaHta. OmnpeneieHue KOHEUHOU
TOYKH TUTpoBaHus. [IpenmylecTBa U OrpaHUYEHHs] METO/A
KYJIOHOMETPUYECKOTO  THUTPOBAaHUS IO CpPaBHEHHIO C
KJIACCUYECKMMH  BapMaHTaMu  TUTpuUMeTpuu. I[lpumepsl
MIPAKTUYECKOr0 IPUMEHEHNS KYJTIOHOMETPUYECKUX METOIOB.

[lpuHuMnel,  OOCTOMHCTBA, 00JacTb  MPUMEHEHHUS
JJIEKTpOorpaBUMETpUn. Amnmaparypa. Pacuer HampspkeHus
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paznoxenus. [lepeHanpsiokenue.

DONEeKTpoNn3 MpU  KOHTPOJUPYEMOM TNOTEHIMale, €ro
NpUMEHEHHE JJs  pa3felieHus ¢ KOHIIEHTPUPOBAHUS
MECTaJIJIOB. BBII[CHGHI/IC MCTAJUIOB Ha PTYTHOM KaTOAC.
BuyTpennuii s35neKTposus.

IIpuHIHIIBL KOHIAYKTOMETPUYECKOTO a”aausa.
BosmoxHOCcTH MeToma W 00JIacTH  €ro  MPakTHYEeCKOro
npuMeHeHus. M3mepeHue >7IeKTpOnpoOBOIHOCTH PACTBOPOB.
CBsA3b  yIENBbHOW HJIEKTPONPOBOJHOCTH C KOHIIEHTpaLHUEH
ompenensieMoro  BemiectBa. lIpsiMmas  KOHAYKTOMETpHSI.
Konaykromerpuueckoe  tutpoBanue. IIporHosupoBanue
KPUBBIX KOHIYKTOMETPHUYECKOIO THUTPOBAHUS C YYETOM
MOJIBKHOCTH MOHOB. [IpriMeHeHre KOHAYKTOMETPHUH.

Tema 10. OOmee
MIpPE/ICTABIICHHE 0
CIIEKTPOCKONHMYECKUX METOAaX.
Metonasnl aTOMHOU
CIIEKTPOCKOITHH.

Ob6nactu UCIIOJIb30BaHUS, peliaeMbie 3a/lauu,
MIPAKTUYECKOE 3HAYEHUE CIIEKTPOCKONMMYECKUX METOOB.
OO0mue MpUHIMNBI U KIACCU(PUKALUS CHEKTPOCKOMHUECKUX
METO/IOB. AOGcopOIHOHHEIE, YMUCCHOHHBIC u
(bayopecueHTHbIE METO/IbI. 3HaueHue pa3HbIX
CTIEKTPOCKONUYECKUX METOJ0B B TIPAKTUKE XHMHUYECKOTO
aHayu3a.

Jlnana3zoHbl 3JEKTPOMArHUTHOTO H3Iy4eHHs, Hauboiee
mUpoko mpumeHsieMble B ananuse (MK-u3nydenue, BUAMMBIHA
cBeT, Y®-usiydyeHue, pPEHTTEHOBCKUE JIyuu). OHEpruu
KBaHTOB W JJIUHBI BOJH (YacTOTHI, BOJHOBBIE YHCIA),
COOTBETCTBYIOIIME pa3HbIM rana3oHam.
MoHoxpoMaTHueckoe M MOJUXPOMATHUYECKOE H3IyUeHHE.
OObmee mpencraBieHne o cnektpax. Knaccupukanums
CHEKTPOB (CMEKTPhl UCIYCKAHUS U TOTJIOIIEHUS, aTOMHBIE U
MOJIEKYJISIDHBIE  CIEKTPBI). ODHEPreTUYecKHue Nepexolbl B
aTOMax M MOJIEKYJax, MPUBOAAIINE K BO3HHUKHOBEHHIO
CHEKTpOB pa3Horo tuma. CrnocoObl perucTpanuu CrIeKTPOB.
Hcnonb30BaHne CHEKTPalbHBIX TaHHBIX JJIS YCTAHOBIJICHUS
CTPYKTYPHI MOJIEKYII, UACHTU(DUKAITIH BEIIIECTB,
KOJIMYECTBEHHOTO OMpPEJIEICHNs BELIECTB, aHaIN3a CMECEH.

CrnextpanbHble MPUOOPHI, UX Kiaccupukanus. OCHOBHbIE
y3JIbl CHEKTpasibHOrO mpubopa. VCTOYHHKH H3IIydeHHS.
Croco0s1 MOHOXpPOMAaTHU3aI1H. OnHoKaHaJILHEIE U
MHOTOKAaHaJbHbIE CHEKTPOMETpbl. lIpueMHHKH W3TydeHUs:
dhoToamybcuu, PoTOIIEMEHTHI, POTOYMHOKUTEIH, TUOTHBIC
JUHEUKM U  JAPYTHME€  MYJIBTHUCEHCOPHBIE  YCTPOMCTBA.
XapaKkTepUCTUKU CIEKTPANbHBIX JIMHUNW W THUKOB: JJIMHA
BOJIHBI, ”HTEHCUBHOCTb, MONyIIUpHUHA. CBSA3b HHTEHCUBHOCTHU
W3ITyYCHUS (ToromeHus) c BEPOSITHOCTHIO
COOTBETCTBYIOIIUX SHEPTETUYECKUX ITEPEXO/IOB.

[IpyHIMI ¥ OCHOBHBIE CTaAUH ATOMHO-dMHCCHOHHOTO
cnektpansHoro aHamm3a (ADC). CnocoObl aromMu3anuu
poObl M BO3OYKIEHUS aTOMOB: IJIaMsl, AJIEKTpUYecKas J1yra,
UCKPOBOM paspsi, MHIYKTUBHO-CBA3aHHAs IUIa3Ma © Jp.
AHanuTuyecknue BO3MOXKHOCTH ADC Tmpu HCHOJIB30BAHUU
pasHBIX ~ UCTOYHMKOB  BO30YyXJIeHHS  (ompenesseMble
AJIEMEHTHI, peiesibl OOHAPYKEHUSI, TOYHOCTh ONpeeNIeHUs U
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ap.). CrocoObl perucTpaiuy CIeKTPOB U HeoOXoaumas IJis
sToro ammaparypa. Ono3HaHHE 3JIEMEHTOB IO TOJO0KEHHUIO
CHeKTpajdbHbIX JinHWKA. YpaBHeHue Jlomakuna-llleiibe.
CriocoObl pacueTra pe3yibTaTOB KOJMUECTBEHHOTO aHAIIN3a,
00J1acTy U IPUMEPHI €ro MPAKTHYECKOr0 TPUMEHEHUSI.

[TpuHIMI ¥ OCHOBHBIC CTAAWH ATOMHO-a0COPOIIMOHHOTO
cnektpaipbHoro  aHammza  (AAC). Cxema  aTOMHO-
abCcOpOLIMOHHOTO criekTpomeTpa. MCTOUHUMKHM —U3ITydeHus
(J1aMIIBI € MOJIBIM KaTOJIOM, UCTOUYHUKH CILJIOIIHOTO CIIEKTpa U
ap.), [lnaMeHHast ¥ 3JIEKTPOTEPMUUYECKAsT AaTOMHU3AIUS TPOOBL.
3aBUCHMOCTh ~ ONTHYECKOW  IUIOTHOCTM  IUIa3Mbl  OT
COJIepKaHusl dJIEMEHTOB B TpoOe. DakTophl, BIUSIONIINE Ha
TOYHOCTh aHanu3a. OOJacTH MPAKTUYECKOTO NMPUMEHEHHS U
aHAIUTUYECKUE BO3MOXHOCTH MeTosia AAC.

Temneparypa 1uUIa3Mbl MpPH  HCIOJB30BAaHUHM  Pa3HbIX
CIOocO0OB BO30YXIEHHsI, COCTOSHHE BEIIECTBA B IUIa3Me.
3aBUCUMOCTh HMHTEHCHUBHOCTH CIEKTPajJbHOW JIMHUU OT
pa3nuyHbIX  (akTopoB. BrIOOp aHANIMTHYECKOH JUHHUH
orpenenseMoro 3jeMeHTa. llpomeccsl caMOIOTIOIIEHuS,
MOHM3AIMM, OOpa3oBaHHs  MAalOJETyYuX  COEIAUHEHUN;
BIUSHUE OTHX TMPOIECCOB Ha (GopMy TPaaydupOBOYHOTO
rpaduka. Meton TurameHHoi (doromeTpun. Bunmer u
temneparypa miaameHu. CrocoObl pacuera pe3ylbTaToOB
aHajM3a B INIaMEHHOU (poToMeTpun. Anmaparypa METojia, €ro
TOYHOCTbH U MIPeIeIIbl OOHAPYKECHHSI.

AHanUTUYECKHWE CHUTHANBl JJIEMEHTOB TMpPU  Pa3HbIX
crocobax  perucrpanuu  cruekTpa.  AOCONOTHOE U
OTHOCHUTENIbHOE  MouepHeHue  (oromnacTuHku.  MeTton
TOMOJIOTHYECKUX Tlap W JPYrHe TMPUEMBbl TOBBIIICHUS
touyHoctd ADC mpW HCHOIB30BaHUU JYTOBOTO paspsana.
HoctounctBa u orpanudyenuss ADC ¢ UCHOIb30BaHUEM
WHIYKTUBHO-CBS3aHHOM TIa3MBbl.

Meton «xomomuHoro mapa» B AAC. CmocoObt
yCTpaHEHUs! BIUSHUS (POHOBOTO MOTJIOUICHHUS M HM3ITYUECHHS.
IIpeumymiecTBa, orpaHu4eHus U HegoctaTku Mmerona AAC no
CPaBHEHHUIO C aTOMHO-3MHCCHUOHHBIMH METOJaMH (TOYHOCTb,
9YBCTBUTEIBHOCTb, YKCIIPECCHOCTH U Jp.).

Tema 11. Metonabl
MOJIEKYJIIPHOM CIIEKTPOCKOIHUH.

CnekTpbl TOTJIONIEHUS MOJIEKYJ B BuUauMod u Y@
obnactax cmekTpa. CBs3b  CTPYKTYpPBl  MOJEKYIbl C
XapaKTepUCTUKAMU CIIEKTpa MOTJIOUIeHHs coeuHeHust B Y O-
u BuAMMON oOmactu. OpraHuyecKMe W HEOpPraHHYECKUe
COEIMHEHMS, OMpe/IeIIeMble 0 COOCTBEHHOMY MOTJIOLICHUIO
ux  pactBopoB. BzaumopeiictBue  UK-uzmydenus ¢
MOJIEKYJIaMH; CIIEKTpPHI noriomeHus moiekyn B MK-o0nactu.
XapakTepuCTUYECKUE YaCTOTHl (YHKIIMOHAIBHBIX TPYIIl B
OpPraHMYECKUX COEIUHEHUSIX.

N3mepenue CBETOIMOTJIOIICHUS pacTBOpOB.
HeoOxomumMocTs W BBIOOp  pacTBOpa  CpaBHEHUS.
KonuyecTBeHHbIE XapaKTEpUCTUKU MOTJIOMICHUS] CBETa, HX
B3aUMOCBs3b. 3akoH byrepa — JlamGepTa — bepa. OTkioneHus
OT 3aKOHA, WX TPUYUHBI M CIOCOOBI TPEIYNPEKIACHUS.
OCHOBHBIE CXEMBI 1 Y3JIbl CIIEKTPOMETPUYECKOM anmaparypsbl.
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OcoOeHHOCTH — ammaparypbl, HCIOIB3YEMOH B  pa3HBIX
JMarnazoHax JIuH BoJH. CrektpodoroMeTpus U GOTOMETPHUS,
COTIOCTABIICHUE BO3MOXXHOCTEH M TIpeuMyIecTB. Brioop
AQHAIMTUYECKOW JITUHBI BONHBEI (cBeTomiabTpa). CriocoOb
pacdyera KOHLEHTpauuu aHainuTa. YyBCTBUTEIBHOCTh H
TOYHOCTb CIEKTPO(POTOMETPUIECKOTO aHanu3a B
3aBHUCHUMOCTH OT CBETOMNOIVIOMIEHUS (OTOMETPUPYEMOTO
pactBopa. uddepenunansuas cnektpoporoMerpus. AHaIU3
MHOTOKOMIIOHEHTHBIX CUCTEM. DOTOMETPUYECKHE PEaKIMH,
TpeOOBaHUS K HUM.

[TogrotoBka mpo6 «k anamuzy B wmerome UK-
cnekrtpockonuu. IlpuHnuner u  poctounctBa HK-®ypee-

cnektpomeTpoB.  OcoOble  BapHaHTBI  MOJICKYJISIPHO-
abcopOLIMOHHOM CHEKTPOMETPHUU: BU3Y-aJIbHAS
KOJIOPUMETPHSI, IKCTPAKINOHHO-(DOTOMETPUUECKUH aHaIN3,
¢doTromeTrpuueckoe  TUTPOBAHHUE. [IpencraBnenue 0
TypOUIUMETpHH, HedemomeTpu, CIIEKTPOCKOITNHU

i Qy3HOro oTpakeHUss U T.N. Mcmoib30BaHHME CIIEKTPOB
MOTJIONIEHUST B pa3HBIX JMana3oHax JJIUH BOJH s
UICHTU(QUKAIIUM  BEIIECTB M CTPYKTYPHO-TPYMIIOBOTO
aHaIm3a.

O6miee npeacTaBiIeHUE O JIOMHHECIICHIINH, CIIOc00ax ee
BO3OYXKICHUSI U  CIEKTpax  JIOMHUHECHEHIMH.  Bums
moMmuHecteHIn  (dayopecteHmus, — dochopeceHIus).
Peructparuss CekTpoB  BO30YXKICHUS U  HCITyCKaHUS
JIFOMUHECIUPYIOLTUX BELIECTB. WNnentudukanus
JTFOMUHECITUPYIOLTUX BEIIECTB. KonmdaecTBeHHbIi
JIOMUHECHEHTHBIA aHaju3: ONpeeNseMble BElIeCTBa, CBS3b
WHTEHCUBHOCTA  JIIOMUHECICHIIMM C  KOHIICHTpAIUEH.
UyBCTBUTEIBLHOCTh M TOYHOCTH MeToda. [Ipakrtudeckoe
MIPUMEHEHHE JTIOMUHECIICHTHOTO aHAIM3A.

OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJIIPHOU
JTIOMUHECIHEHITNH: HEe3aBUCUMOCTh CIIEKTPa JTIOMUHECIICHIINH
OT JJUMHBI BOJIHBI BO30y’KJaromiero csera, 3akoH (CTokca —
Jlommens, npasuno JleBmnHa, 3akoH BasuioBa. TyuieHue
JIOMUHECHEHIIMN  (TeMIlepaTypHOE,  KOHIIEHTPAI[MOHHOE,
IIOCTOPOHHUMH MIPUMECSIMH). AHnanu3 cMmecen
moMuHecIupyomux — BemectB.  Oddekr  [lImonbckoro.
Crnekrpoduyopumerpsl. [IpumeHenne U BIOOp MEPBUYHBIX U
BTOPUYHBIX CBETOPUIbTPOB. OmpeneneHre HEOPraHUuYeCKNX
U OPraHUYEeCKUX BEIIECTB MO COOCTBEHHOU JTIOMUHECIICHITHH.
IlepeBoJ BemiecTB B JIOMUHECIUPYIOUINE COSTUHEHHUS.

Tema 12. Metonast | O630p METO/IOB PEHTI€HOCTIEKTPAIbHOTO aHaImn3a.
PEHTT€HOBCKOM CIIEKTPOCKONKHU | B3anmoaeincTBre peHTT€HOBCKOTO U3JIYYEHHUSI C BEIIECTBOM.
MeTon 3JEKTPOHHOTO 30HAA M €ro IMpUMEHEHHE AJIs
JIOKAJILHOTO 3JIEMEHTHOTO aHayu3a.
PentrenodnyopectienTHeiii Meron. OO0nacTé MPUMEHECHHS,
BO3MO>XHOCTH, TOCTOMHCTBA U OTPaHUYEHUS ITOrO METO/Ia.
PentrenodasoBeiii ananu3. Ilomydenue u uHTEpHpeTanus

audpaxkTorpamm. [TpakTHueckoe pUMEHEHNE
peHTreHo(a3o0BoOro aHajIu3a.
Tema 13. Oo61ee OOme nOpUHIUNBI  Macc-criekTpomeTpun. Cxema U
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NPEACTABICHHE O
MHCTPYMEHTAJIbHBIX

Macc-cnexkrpoMerpus.
TepMuueckrne METOBI.

JPyTHX
METOAax.

OCHOBHBIE Y3JIbI Macc-CIIeKTpoMeTpa. BakHeiline crocoOb
noHuzauu. Tumbl Macc-aHanuzatopoB. IlonydeHune macc-
CIIEKTPOB. [Ipumenenue Macc-CIIEKTPOMETPUU JUTSt
AJIEMEHTHOTO M HW30TONMHOTrO aHanmuza. MaeHtudukanus wu
ONpeJIeJIeHUe OPraHMYeCKUX BeHIECTB. Macc-CreKTpoMeTpust
C MHAYKTUBHO CBSI3aHHOM  IUIa3MOM. AHATUTUYECKUE
BO3MOKHOCTH u obrnactu MIPUMEHEHNUS Mmacc-
CIEKTPOMETPUUYECKOTO aHaJIN3a.

Knaccudukanus METO/I0B TEPMHUYECKOTO aHaIu3a.
Tepmorpasumerpus, TEPMUYECKUN aHaJus,
muddepeHnranbHas CKaHUPYIOIIast KaJIOPUMETPHSL.
Tepmomapel. KoMOWHUpPOBAaHHBIE TEPMHUYECKHE METOJbI
ananu3a. JlepuBarorpadsl. CHHXpOHHBIC TEPMOAHATINU3ATOPBI.
[IpumeHeHnne METOHOB Il UCCIENOBaHHUS  (DU3HKO-
XUMHUYECKHUX CBOMCTB M aHAJIN3a BEILIECTB U MATEPUAJIOB.

Tema 14. Kubnetudeckue u

OUOXUMHUYECKUE
aHajau3a.

METOJIbI

Ob6nactu UCIIOJIb30BaHUS, pelaeMbie 3a/auu,
MpPaKTUYEeCKOoe 3HadeHne MeToga. CKOPOCTh XUMHUYECKOU
peakuuu Kak aHanuThyeckui curHan. Karamutuueckue u
HEKATAJTUTHUYECKUEe KWHETHYECKHE METOIbl aHaiMu3a, UX
YyBCTBUTEIBHOCT M CENEKTUBHOCTh.  OmpeneneHue
KOHIIEHTPALMH PEareHTOB C HMCIIOJH30BAaHUEM KHMHETUYECKUX
JTAHHBIX (METO/ TAHT€HCOB, (PUKCUPOBAHHOTO BPEMEHH H JIp.).
NuaukaTopHbIe peakiy MPH OINpPEACTICHUH KaTallu3aTopoB,
TpeOoBaHUs K HHUM. OO01uee MpeACTaBICHUE 0
(depMEeHTaTUBHBIX ~ MeToJIax  aHanmu3a.  lIpakTmueckoe
npUMeHeHHe (EePMEHTATUBHBIX METOJOB B KIMHUYECKOM
aHaJIM3€e U B aHAIHN3€ O0OBEKTOB OKPYIKAIOUICH CpEeIbl.

O6mee mpeAcTaBiIeHHE O OHOXUMHUYECKUX METOJaX
ananusa. McnonwszoBanue ¢epmentos, JIHK, PHK, antuten,
KUBBIX KJIIETOK U MUKPOOPTaHU3MOB B aHaJM3€ (B YaCTHOCTH,
B BUJE TecT-MeToq0B). [IpumMepsr omnpenenenus (hepMeHTOB,
cyOcTpaToB, HHTHOUTOPOB U aKTUBATOpOB. UMMyHOaHaMN3 1
uMMyHO(pepMeHTHBIH  aHanmu3. buocencopsl. [IpuHIMTBI
(GYHKIIMOHUPOBAHUS U 00JIACTU TPUMEHEHHsI OMOCEHCOPOB.
Knaccudukamnuss 6noceHCOpoB MO MPUPOJIe OMOJIOTHYECKOTO
KOMIIOHEHTa W TUIly  [peoOpa3oBarenst  CHUTHala
(mOTEeHIIMOMETpUYECKHE, aMIIEPOMETPHUYECKHE, ONITUYECKUE U
npyrue ceHcopsl). [I[puMepsl pruMeHEeHUsT OMOCEHCOPOB.
O6miee npeacTaBiIeHUEe 0 OMOJIOTHYSCKUX METOIaX aHaAJIH3a.

Tema 15. TeupeHuuu u

MEPCIIEKTUBBI
XHMHMYECKOI0 aHaJIU3a.

pa3BUTHUSA

TenaeHM Pa3BUTHSI XMMUYECKOTO aHAIN3a: YBEIWYCHHUE
J0AM WHCTPYMEHTAJBHBIX METOAOB, MaTeMaTu3alus U
KOMITBIOTEpHU3alis aHaJIN3a, YCUICHHEe BHUMAHUS K aHAIHU3Y
OpPraHUYECKUX BEIIECTB M OOBEKTOB OKPYXKAIOLIEH Cpenbl,
nepexo] K aHanu3y cMmecedl 0e3 pa3zieneHus: KOMIOHEHTOB,
pa3BUTHE BHENA0OPATOPHBIX M  THOPUIHBIX  METOJIOB
(ceHCOpBI, CHCTEMBI <QJIEKTPOHHBIH HOC» W <«AIIEKTPOHHBIN
A3BIK», JUCTAHLIMOHHBIE METOMAbI, TECT — CHUCTEMBI).
ABTOMaTH3aIMs aHaNKM3a, NPUMEHEHHE AaBTOCEMIUICPOB W
KOMIIBIOTEPU3UPOBAHHBIX U3MEPUTEIIBHBIX pubOpOB.
[TpoToYHO-MHKEKITMOHHBII aHaJIn3. MununaTopu3anus
AHATTMTHYECKHUX puOOpPOB. CHuxeHue IPEJEIIOB
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OoOHapyKeHMsI M3BECTHBIX METOJOB aHanu3a. Pa3Burue
PE30HAHCHBIX U SAEPHO-PHU3UUECKUX METOIOB.

Pa3BuTHEe TEOpETMYECKHMX OCHOB pPa3HBIX METOJOB
aHanmM3a, UX COmKeHHMe W OOBEAMHEHHE C Y4YEeTOM
JOCTHKEHUM METpOJIOrMH, MH()OPMAaTUKH U XEMOMETPUKH.
IlocTrenenHoe co3naHue €AWHOW TEOPUM AHAIUTHYECKOU

XUMHH U €€ MpeBpallleHre B MeXXIMCIUIUIMHAPHYIO HAYKY.

Temarunueckuii njiaH

ConepxaresibHbI MOTYJIb 1

Ha3zBanus coaep:katejibHbIX
MoJYyJiell U TeM

KoanuecTBO 4acoB

QOunas ¢popma o0yueHnust 3aounas popma o0yueHust

B T.4. B T.4.

BCEro
BCEro

JEKIMH
NPaKTUYCCKHE
nabopaTopHbIE

pabota

AHIABAyaJlbHas

na ﬁr\'rq

JICKIIU N
NPaKTUYCCKHE
nabopaTopHbIE

CaMOCTOsATCIIbHAs

pabota

WHIMBHyabHas

pabota

Tema 1. Oob1ree
MpeACTaBICHHE 0
XUMHUYECKOM AHAJIN3E

“'lcamocToSTENbHAS

10

Tema 2. Awnanutnueckas
XUMHS KaK HaydHas JUCIIHII-
JIMHA. Vuenue 00
AHAJIMTHYECKOM CHUTHAJIE.

Tema 3. KauecTBeHHBIN
aHaJIN3 HEOPraHUIECKUX
BCIIICCTB XUMHUUYCCKNMHU U
HHCTPYMEHTATbHBIMHU
MeTogaMu

16 |2 4 10

Tema 4. DKCTpaKIIMOHHBIE U
COpPOIIMOHHBIE METO/TBI
paszeneHus U KOHIICHTPH-
pOBaHHUS

26 |4 4 10

Tema 5.
Xpomarorpaduueckue
METO/bI.

30 |8 8 15

Tema 6. Ananntudeckue
CBOWMCTBA pPEaKIui B
TOMOT'€HHBIX BOJHBIX paCTBO-
pax. KucioTHo-ocHOBHOE
paBHOBECHE.

30 |8 10 |25

Tema 7. O6pa3oBanue u
pacTBOpeHHNe OCaIKOB B
aHause.

10

Tema 8. KomiuiekcHbIE
COEIMHEHNS B aHAIN3E.

20 |6 4 10
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MackupoBanue u
JIEMACKUpPOBAHUE.

Tema 9. Oprannueckue
peareHThl B aHAJIH3E.

31

20

Tema 10. OxucnuTenbLHO-
BOCCTAHOBHUTEJIBHOE
paBHOBECHE H
WHCTPYMEHTAJIbHBIE METObI
aHaIM3a.

31

20

Tema 11. TlpoGootbop u
poOOMOATOTOBKA

26

20

Tema 12. Ananus BerecTBa
HEU3BECTHOI'O COCTaBa

26

20

Hroro no conepxareabHOMY
Moayio 1

126

50

920

175

Coodeprcamenvhulil

MOo0yp 2

Tema 1. MeTtponorudeckue
OCHOBBI XHMHYECKOTO
aHaIM3a.

12

4

6

2

Tema 2. I'paBuMeTpUYECKUI
METOJI aHaJIN3a

23

15

Tema 3. Bsenenue B
TUTPUMETPUYECKUN  aHAJIM3.
Kucnorno-ocnoBHoe
TUTPOBAHUE

32

10

20

Tema 4. OKHACIUTEILHO-
BOCCTAHOBUTEJBHOE
TUTPOBAHUE.

22

12

Tema 5. OcanurensLHoe

TUTPOBAHUE.

10

Tema 6. Komruiek-
COHOMETPHUYECKOE

TUTPOBAHUE.

21

10

Tema 7. O0miast xapakTepuc-
THKa 3JEKTPOXUMHUYECKUX
MeTo10B. [loTeHmomeTpus.

33

10

15

Tema 8. BoubTamnepomer-
PHUUCCKUEC MCTOBI.

20

10

Tema 9. Kynonomerpuss u
ANEKTPOTPAaBUMETPUSL.
Konaykromerpus.

28

20

Tema 10. O61ee
MPEACTABICHHUE O
CHEKTPOCKOMUYECKHUX
MeTonax. MeToasl aTOMHOU
CHEKTPOCKOMHUHU.

35

12

16

Tema 11. Metonnl

40

14

18
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MOJIEKYJIIPHOU
CHEKTPOCKOIHUH.

Tema 12. Mertonsr | 15 | 2 2 11 3
PEHTT€HOBCKOM
CHEKTPOCKOIUH.

Tema 13. OO6mee | 10 | 4 2 4 4 |2
MPEACTaBICHUE O  APYrHX
MHCTPYMEHTAJIbHBIX METOZaX.
Macc-cnekTpoMeTpus.
TepMuueckue METOIBI.

Tema 14. Kunetnueckume u |10 |2 3 5 3
OHOXUMHYECKUE METOIbI
aHaIM3a.

Tema 15. Teanenuuu n 15 | 6 — 9 1
MEePCIIEKTUBBI PA3BUTHS
XUMHUYECKOTO aHAIU3a.

Hroro no conepxarensHomy 522 | 94 126 | 113 72 16 | 6

MOAYJIIO 2

14 36

Bcero vacos no moaysto 648 144 216 | 288 720 22 | 10

14 674

5. METOAUWYECKHUE PEKOMEHJALIHWUA JIUIA ITPOBEAEHUSA JIEKIIMOHHBIX,

INPAKTUYECKHUX U IABOPATOPHBIX 3BHATHI

TeMBI JJeKIIMOHHLIX 3aHATHH

No Haszseanue memwi Konuuecmeo

n/n yacos

1 AHanuTuyeckas XuMHs KaK Hay4dHas JUCIUILIMHA. 2

2 | Yyenue 06 aHATUTUYECKOM CHUTHAJIE. 2

3 KauecTBeHHBIN aHAIN3 HEOPraHUYECKUX BELIECTB XUMUYECKUMU U 2
WHCTPYMEHTAJILHBIMH METOIaMU

4 DKCTpaKIIMOHHBIC U COPOLIMOHHBIC METOIBI PA3ClICHUs] U KOHIICHTPH- 4
pOBaHUS
XpomarorpapuiecKkie METO/bI. 8

6 AHaIUTUYECKUE CBOMCTBA PEAKIIUI B TOMOT€HHBIX BOJAHBIX PaCTBOPAX. 4

7 KucinoTHO-0CHOBHOE paBHOBECHE. 4

8 OO0pa3oBaHre U pacCTBOPEHUE OCATKOB B aHAIIU3E. 4

9 KommekcHbie coenHeHns B aHanu3e. MacKupoBaHUe U IeMacCKUpOBaHUE. 6

10 | Oprannyeckue peareHThl B aHaJIu3e. 4

11 | OKuCIUTENbHO-BOCCTAHOBUTEIBHOE PABHOBECHE M MHCTPYMEHTAJIbHBIE 4
METO/Ibl aHATIN3A.

12 | IIpo6ooT6op u mpoOOMOATrOTOBKA 4
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13 | AHamm3 BelecTBa HEU3BECTHOI'O COCTaBa 2
14 | Merposornyeckue OCHOBbI XUMHUYECKOIO aHAIIN3A. 4
15 | I'paBuMeTpudeCKUl METO aHAJIA3A 6
16 | BeeneHue B THUTpUMETPUYECKUN aHAIIUS. 4
17 | KUCIOTHO-OCHOBHOE TUTPOBAaHUE 6
18 | OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE. 6
19 | OcapgurenbHOE TUTPOBAHUE. 4
20 | KoMI1eKkCOHOMETpUYECKOE TUTPOBAHHUE. 6
21 | O0mas xapakTepUCTHKA IEKTPOXUMUIECKIX METOJIOB. 4
22 | llorenuuomerpus. 4
23 | BosbTaMnepoMeTpu4eCKUE METOBL. 6
24 | KynoHomeTpus U 3J€KTPOrpaBUMETPHSL. 4
Konaykromerpus.
25 | Obuiee mpeICTaBICHUE O CIIEKTPOCKOMMYECKUX METoAaX. MeToabl 12
ATOMHOMW CIEKTPOCKOIMH.
26 | MeToabl MOJIEKYISIPHOM CITIEKTPOCKOIUH. 14
27 | MeToabl peHTT€HOBCKOU CIIEKTPOCKOIHH. 2
28 | O0miee mpencTaBiIeHWE O APYTUX HMHCTPYMEHTANIBHBIX MeTojax. Macc- 2
CIIEKTPOMETPHUS
29 | . TepMuueckue METOIbI. 2
30 | Kunerndeckue u OMOXMMHYECKHE METO bl aHAJTHN3A.
31 | TeHaeHIIMU U IEPCIIEKTUBBI PA3BUTHS XUMHUUYECKOTO aHAJIM3a. 6
Bcero 144
Tembl J1a00PATOPHBIX 3aHATHI
No Ha3zeanue memol Konuuecmeso
n/n uacos
ConepxareJibHbIA MOAYJIb 1
ATOMHO-3MHUCCHOHHBIN CIIEKTPAJIbHBIN aHATIH3. 6
3 Onpenenenne pH BoHON BBITSKKHU TOYBHI. 4
4. Paznenenve u uneHTUQUKALKS KATHOHOB M AaHUOHOB C 6
HCTIOJIb30BAHUEM METOJ[a HOHOOOMEHHOM Xpomarorpadum.
5. | IlmamMeHHO-(pOTOMETPUYECKOE OTIpeeNieHne HATPHsI B BOJIaX M BOJHOM 4
BBITSKKE ITOYB.
6. | TecT-meToabl IpU KOHTPOJIE KAYE€CTBA BOJIBI. 4
7. | DKcmpecc-MeTo ONpeAeeHHs ra30B HHANKATOPHBIMU TPyOKaMHu. 4
8. | OnpeneneHne HUTPAT-UOHOB C MOH-CEJIEKTUBHBIM AJIEKTPOJIOM. 4
9. | Onpenenenue docdopa B Buae pochopHoBaHAAHNEBOMOINOACHOBOI 6
TeTEePOIIOJIMKUCIOTH (DOTOMETPUUECKUM METOIOM.
10.. | doToMeTpryeCcKOe ONpeeTIeHHE Kelle3a ¢ CyIb(POCaATUINIOBON KUCIOTOM. 6
11. | Paznenenue oOpraHUYeCcKUMX KpacuTelnel MeTogaMu TOHKOCIOWMHOW |

24



OyMaxHOM Xpomarorpadum.

12. | JIroMuHECHIEHTHOE ONpeIeIeHUE POJAMUHOBBIX KPACUTENIEH. 6
13. | M3mMepenune pailmOaKTHBHOCTH. 4
14 | AHanM3 HEHW3BECTHOTO BEIECTBA XHMUYECKUMH U HWHCTPYMEHTAJIBLHBIMU 40
METOJJaMHU
15 | IIpodeccopckast 3anaua 20
Conep:kareJibHbII MOIYJIb 2

1. | I'paBumerpuueckoe omnpeneneHue Biard B yrisx. (Crartuctudeckas 7
00paboTKa pe3yIbTaToB.

[IpoBepka BMECTUMOCTH MEPHOU MOCY/IBI.

3. | llpuroroBnenne u crangaptuzauusa pactBopa NaOH. Omnpenenenue
YKCYCHOUM KHCJIOTHI.

4. | IlpuroroBnenne u crangaptuzauus pactBopa HCl. Awnamu3 cmecu 8
KapOOHATOB M THAPOKAPOOHATOB B BOJIAX, XUMUYECKIX PEAKTUBAX.

5. | OKHCIIUTENBHO-BOCCTAHOBUTENBHOE  TUTpOBaHHWE. [IpuroroBienue u 8
CTaHIapTU3aLUs pactBopa KMnOs;. IIepmaHranaTomeTpuyeckoe
onpenenenue xeneza(ll).

6. | duxpomatomerpuueckoe omnpenenenne xene3a(ll). ABTomaruueckoe 8
MOTEHIIMOMETPUYECKOE TUTPOBAHUE.

7. HNonomerpus. [Ipurorosnenue u ctangaptuzanus pactsopa Na,S;0s. 8
Honomerpuueckoe onpeeneHre Meu B pacTBOpE, CIIJIaBax.

8. | Kommiekconomerpuueckoe TutpoBanue. CTanapTu3aius pactsopa 8
komIuiekcona [II.

9. | OmpeneneHue KalblMsi M MarHvsi IpU COBMECTHOM TMPUCYTCTBUU B 8
NpHUPOAHBIX Bofax. OnpeseneHne 5KeCTKOCTH BOJIBI.

10 | . KommuiekcoHOMETpUUecKoe oIpeneneHue cyab(haToB B NPUPOIHBIX U 8
CTOYHBIX BOJIAX.

11. | ApreHTOMETpUYECKOE ONPEECICHUE XJIOPUIOB B IPUPOJHBIX BOJAX. 6

12. | CnekrpodoToMerprueckuii ananu3. Beibop 1 onpenenenne crnekTpalbHbIX
XapaKTepUCTHK OKpalleHHbIX coeannenuil. nuddepenunansuoe
CHEKTPO(HOTOMETPUYECKOE ONIPEACTICHUE METH.

13. | AToMHO-a0CcOpOIIMOHHOE OTpe/IeICHIE IIMHKA B BOJIAX. 4

14. | OnpeneneHne KOHCEPBAHTOB B MUILEBBIX MPOyKTax MeTonoM BOXX. 6

15. | I'paBuMeTprUECKOE ONPEIETIECHUE KEle3a. 8

16. | KynoHomeTpuueckoe onpeaeaeHne MeA B MEIHbIX CILJIaBax. 4

Bcero 216
6. METOIUMYECKHUE PEKOMEHJALIUUA 11O OPTAHU3ALIUU
CAMOCTOSATEJBHOU PABOTBI CTYJAEHTOB
Opranu3anusi CaMoOCTOSITEJIbHON PadoThI CTY/IECHTOB

No Haszseanue memwi Konuuecmeo

n/n yacos

1 AHanuTuyeckas XuMHs KaK Hay4dHas JTUCIUIUIMHA. 4
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2 VYyenue 06 aHaTUTUYECKOM CHUTHAJIE. 4
3 KadecTBeHHBIN aHAIN3 HEOPTAHUYECKUX BEIIECTB XUMHUYECKUMU U 4
WHCTPYMEHTAJIbHBIMUA METOAAMU
4 DKCTPaKIMOHHBIE ¥ COPOIIMOHHBIC METO/IBI PA3ICICHUS U KOHIIEHTPH- 8
poBaHus
XpomaTtorpadudecKre METOIbI. 16
AHaNMTUYECKHE CBOMCTBA pPeaKIuii B TOMOT€HHBIX BOJIHBIX PAaCTBOpAX.
7 | KuciorHo-oCHOBHOE paBHOBECHE. 8
8 OO6pa3oBaHre U PaCTBOPEHHUE OCATKOB B aHAJIM3E. 8
9 KommuiekcHbie coequnenus B ananuse. MackupoBaHHe U IEMaCKUPOBAaHHUE. 12
10 | Opranuyeckue peareHThl B aHaJIu3e.
11 | OkucIuTEeNHHO-BOCCTAHOBUTEIHLHOE PABHOBECUE U MHCTPYMEHTAIbHBIE
METO/Ibl aHAIN3A.
12 | TIpo6ooT6op 1 mpoOOMOATOTOBKA 4
13 | Ananu3 BeniecTBa HEM3BECTHOTO COCTABA 4
14 | Merposornyeckue OCHOBbI XUMHUYECKOIO aHAIIN3A. 8
15 | I'paBuMeTpuYeCKUl METO aHAJIA3A 12
16 | BeeneHue B THUTpUMETPUYECKUN aHAIINS. 8
17 | KUCIOTHO-OCHOBHOE TUTPOBAaHUE 12
18 | OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE. 12
19 | OcapurenbHOE TUTPOBAHUE. 8
20 | KomMniekcoHOMETpHUUECKOE TUTPOBAHUE. 12
21 | O6mas xapakTepUCTHKA JIEKTPOXUMHUUECKUX METOJIOB. 8
22 | IlorennmomeTpus. 8
23 | BonbTaMnepoMeTpuYECKUE METOBI. 12
24 | KyJoHOMETpHS U 3JIEKTPOrPaBUMETPHSL. 8
Konnykromerpus.
25 | Obmee mpeACTaBICHUE O CIIEKTPOCKOITMYECKUX MeToAaX. MeTo bl 24
ATOMHOM CIIEKTPOCKOIINH.
26 | MeToabl MOJIEKYISIPHOU CIIEKTPOCKOIIHH. 28
27 | MeToabl peHTT€HOBCKOU CIIEKTPOCKOIHH. 4
28 | O0miee mpencTaBIeHWE O APYTUX HMHCTPYMEHTAIBHBIX MeTojax. Macc- 4
CIIEKTPOMETPHUS
29 | . Tepmuueckue METOBI. 4
30 | Kunerndeckue u OMOXMMHYECKHE METO bl aHAJTH3A. 4
31 | TeHaeHIIMHU U IEPCIIEKTUBBI PA3BUTHS XMMHUYECKOTO aHAJIN3a. 12
Bcero 288

26



7. AHAUBU Y AJIbHBIE 3AJIAHUS
YueOHBIM IJTAaHOM UHIAMBUYJbHBIE 33JIaHUS HE TPEAYCMOTPEHBI

NuauBuayanbHas padbora
NuauBuayanbHble 3a1aHUSl N0 KaKA0W TeMe TMPEICTABJIEHbI B MeETOAUYECKHX
ykazanusx Ajsemacoa A.C., CumonoBa T.H., Poxkyn A.H., lllenuna H./., {o0psiaun A.B.,
AdyopoBuna B.A. Ananutuyeckass xumus. Bompockl W 3amaHusl Ui CaMOCTOSITEIBHON palboThI
CTYJICHTOB: METOJUYECKUE YKa3aHUs. — 2-¢ U3, mepepad. u gom. — Jlonenk: JlonHY, 2018. — 94 c.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIUMN.

1. K pacTBOpy amMmmMHa4HOTO KOMIUIEKCHOTO coeauHenus cepedpa [Ag(NH3),]NO; nobGaBunu
ornensHo KCl1 u KI. Yro nabmronaercs?

2. PactBopumocTs mona B Bone cocrasiser 0,034 r/100 mu, a B TeTpaxiopmerane — 2,905
r/100 mMn. BBUMCANTH KOHCTAHTY pacmlpeeNieHds HoJa MEXAYy paBHBIMH OOBEMaMU BOABI H
TeTpaxJOpMeTaHa.

3. Merosl pa3zeneHus U KOHUEHTPUPOBaHU. DIeKTpodopes, AUan3, MEKTPOIHATU3.

4. Ananutrdeckuii curaai. Buasl curnana. Ero rpadguueckoe nzob0paxenue.

5. Buzpl ananuza. YyBCTBUTENBHOCTD U Mpeien 00HApYKEHHSL.

6. Ilpu omnpenenenun Au B jome aparmerauioB HaBecky maccou 0,1000 r pactBopwin u
nepeHecny B Kooy BMecTUMOcTbio 100 mut. J[7st aToMHO-a0CcOpOLIMOHHOTO OnpeieNIeHHs 0TOOpau
AJMKBOTY 3TOro pactBopa ooremoMm 10 Ma u mepenecnu B konOy Ha 50 mur. HTeHCHBHOCTH
AQHAIMTUYECKOr0 CUTHaja 30510Ta A 3toro pactsopa A = 0,200. ['pagynpoBouHas 3aBUCUMOCTh
npu 3ToM BeIpakeHa ypaBHeHueM A = 0,010 + 5,0-C, rme C — KOHIIEHTpAIMs 30J10Ta B MKI/MJI.
Onpenenutb MacCcoBYIO JI0JIIO 30J10Ta B JIOME.

7. Oxcrpakums. Koncranta um kodddunuent pacnpeneneHus. CTeneHb M3BICYCHUS.
Koncranra skcTpakiuu

8. CkoabKO pa3 HeoOXxoauMo mpo3kcTparupoBats noa u3 500 mm 0,001 M BogHOTO pactBopa
I, mopuusmu mo 25 mn CCly mns w3Bneuenuss 99% I, u3 BomHON (a3el B OpraHUYECKYIO.
Koaddumnuent pacnpenenenus noaa B cucreme CCly/ H,O pasen 90.

9. Ilpu onpeneneHUH KajabIUs B HEU3BECTHOM PACTBOPE aTOMHO-a0COPOLIMOHHBIM METOJIOM
WHTEHCUBHOCTh aHajmuTudeckoro curHaga A = 0,200. ITocme noGaBieHHs K ITOMY pacTBOPY
nobasku 15 Mkr/cm® Ca®’” MHTEHCHBHOCTDH CHrHaja cTana A = 0,470. PaccunTaiiTe KOHIEHTpPAIIIO
KaJIbIUsl B HEU3BECTHOM PacTBOPE.

10.AHanuTHYEeCKHii CUTHAI U ero cBoiicTBa. Kiaccudukanys aHaTUTHYECKOTO CUTHAIA.

11.MeToap! ocakaeHUsI U COOCAKICHHUS.

12. HaBecky cranmu 0,1 1, comepxallyto HUKENb, paCTBOPWIM B a30THOW KUCJIOTE U JOBENIN
obbem pactBopa nmo 100 mum. [ ¢GOTOMETpUYECKOTO ONpeAeNeHUs HUKENS TPHU TTOMOIIH
JUMETWITIIMOKCUMA B3STH 2,5 MJT 3TOTO pacTBOpa U IMOCIIE MPOBEACHHS PEaKLuu 00beM pacTBOpa
noenm a0 50 wma. Ilo rpamympoBouHOMY TpaduKy HAILIM, YTO KOJHYECTBO HHKEIS,
coj/iepKalierocsi B 3ToM pactope, pasHo 0,014 mr. KakoBa MaccoBas 10111 HUKENS B CTaIH?

13. DOxcrpakuus. 3akoH pacnpeneneHus. Kakue wu3 BemectB OyIyT 3KCTpParupoBaThCs
BazeNMHOBBIM MacyioM: Br,, KCl, I, BaSO4, CoCl,, CaCOs3, yrieBogopoisi?

14. CriocoObl ompeneneHrss KOHIIEHTPAIIMH BEIIECTB B OTHOCUTEIBHBIX MeToJax. MeTton
rpagyupoBoYHOro rpaduka. Metoa 106aBoK.

15. Xpomatorpadusa. PacnpenenutensHas xpomarorpadus. B pacnpenenurenbHOU
Xpomarorpaduu KOHIIEHTpAIMs BellecTBa B opraHnueckoi ¢asze paBHa 84,6, a B BoaHoM — 15,4%
OT 0011Iel KOHLIEHTpaluu BellecTBa. Paccunraiite koadduiveHT pacnpeaeneHus Npu 0IMHAKOBbBIX
o0bemax a3, ecnu: 1) copOEHTOM SBISIETCS OPraHUYECKUN PAcTBOPUTENB; 2) €Clid COpOEHTOM
ABJISIETCS BOJIA.

16. 13BecTHO, uTO 0Opasen cranu coaepkuT okoio 0,5% kpemuus. Kakyio HaBecky cranu
cienyet pactBopuTh B 100 mi1, 94T00BI 0TOMpas 25 MJI 3TOTO pacTBOpa B KOJIOY BMECTUMOCTHIO S50
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MJI, IOJIYYUTh OKPAacKy, COOTBETCTBYIOIIYIO N0 MHTEHCUBHOCTHU OKPACKE PacTBOPA, COJAEPKAILErO
0,25 mr kpemuus B 50 miI.

17. 0,02 H pacTBOp OAHOOCHOBHOM OpraHMYECKOM KUCIOTHI HaxoauTcs B paBHoBecuu ¢ 0,07 H
pactBopoM ee B OeHzoze. Ompenenure KOHCTAHTY paclpelneseHHs KHCIOTHI MEeXAYy BOJOW H
OCH30JI0M, eCJIH B BoJie cTerneHb auccormanuu ee 0,90, a B 6eH307e OHA HE TUCCOIUUPYET.

18. Kak onpenenutb HalIuuMe XJoOpa B MNUTHEBOM Boje? 3anmuiIuTe YypaBHEHHUE
COOTBETCTBYIOIIEH peakiuu. [Ipeanoxkure criocoObl MOBHIICHNUS YyBCTBUTEITLHOCTH ATON PEAKITHH.

19. 3anumuTe BeIpaxkeHnue it kodppuuuenta Ry OT kakux GakTOpoB OH 3aBUCHT?

20. VYkaxure aHATUTHYECKHH CHUTHAl IUIAMEHHO-(OTOMETPUYECKOTO METOJa, €ro
KaueCTBEHHYIO U KOJIMUECTBEHHYIO XapaKTePUCTHKHU.

21. Metoap! pa3eneHus U KOHLIEHTPUPOBAHUS B aHATIU3E.

22. Jlma KCTpaKIMOHHOM cucTemMbl ¢ D = 2 paccumTaiTe OO HEHIPOIKCTPAarupoOBaHHOIO
BEIIECTBA MPU OJJHOKPATHOM SKCTPAKIIUU PABHBIM O0BEMOM OPTaHHYECKOTO PACTBOPHUTEIIS.

23. Ilpu omnpeneneHun KaaMus B CTOYHOW BOJE MHTEHCHBHOCTh AHAJIMTHUYECKOTO CHUTHAJIA
cocramiia A = 0,10. Ilocie poOaBieHHA K CTOYHOH BOAe MDOOABKA KaaMUS 5 MKI/MII
MHTEHCUBHOCTh cUTHajia coctaBmia A = (0,35. UeMy paBHa KOHIIEHTpanus KaJMHs B MCXOIHOU
CTOYHOM BOJE.

24. CrannmapTHble 00pa3ilbl W CTaHAApTHHIE BemiecTBa. KoIW4uecTBEHHOE OMpeeneHue 1o
rpagyupoBOYHON (DYHKIIMU, CTAHAPTY U CTAHAAPTHBIM J0OaBKaM.

25. Dxkcrpakums. 3akoH pacnpeneneHus. Kakue w3 BemectB OyayT S3KCTParupoBaThCS
BazeNMHOBBIM MacyioM: Br,, KCl, I, BaSO4, CoCl,, CaCOs3, yrieBogopoisi?

26. MeToy ocaxieHust 1 coocaxueHus. [Ipemioxute crocob pasgenerns Ag u Pb>", Fe'  u
Mngr U 3alMILUTE YPABHEHUSI COOTBETCTBYIOLIUX PEAKIIUM.

27. JIBa obpa3na HedTH, CTaHAAPTHBIN M aHaNM3Upyemblid, Maccoit mo 1,000 r pazbaBmin
METHJIN300yTUIIKETOHOM W pAcHbUIMIIM B IUTAMSI aTOMHO-a0COpPOIIMOHHOTO CHEKTPOMETpa.
OnTuyeckasl IMJIOTHOCTh JIMHUW BaHAAMs I CTaHJApPTHOTO oOpas3la C coAepKaHHeM BaHaIus
0,01% cocraBuna 0,740, a ans oOpa3ma ¢ HewsBecTHBIM cojepxkanuem 0,520. Bwramciuts
MacCOBYIO JI0JT0 BaHaus B HePTH (%0).

28. MOKHO 11 UCIOIB30BaTh IPALyHPOBOYHBIC PACTBOPHI C KOHIICHTPAIMEH KaIbIUs B
nuarnasone 1-12 MxMonw/m jyisi ompezeneHust moaBwkHOTO Kaibiusa(ll) B mouBe aromHoO-
a06copOLIMOHHBIM METOIOM, €CJTH HaBecka mo4Bsl 30 T, 00bEM BOJHOTO IKCTPATUPYIOIIETO pacTBOPa
75 mu1, a maccoBas nois kanbius(Il) B mouse cocrasnser 0,075%7?

29. Knaccudukamuss  merofgoB  aHanm3a.  Dusmyeckwe, XUMHYECKHE  METOJIBI
HNHucTpyMeHTalbHbIE METO/IbI AaHATTU3A.

30. Monooomennast xpomarorpadus. Monutel. Peakuuu monHoro odomena. Kakoii kaTwoH
OYIET VAePKUBATHCS HOHOOOMEHHOI cMouoii crnbree — Fe? ™ mmm K™

31. Hapucyiite, kak OyIeT BBIIVIAIAECTb 3JIIOCHTHAs XpoMaTrorpaMMa CMECH, COCTOSIIEH H3
TpeX KOMIIOHEHTOB, NMPUYEM MEPBBIH U3 HUX YAEPKUBAETCS HEMOJBIKHOM (a3oil cuibHee, 4eM
BTOPOU U TPETHUH.

32. Butamud B; B muileBoM MpoOJyKTe ONpESsin JIOMUHECHEHTHBIM MeToaoM. HaBecka
numeBoro npoaykra maccoil 0,2000 r. VHTEHCHMBHOCTH JIOMHUHECLEHIMH aHAJIU3UPYEMOIO
pactBopa Ix = 30. [Tocne nobaBiaeHUsT CTaHIAPTHOTO pacTBOpa, coaepxkariero 40 MKr BuTaMuHa B,,
WHTEHCUBHOCTh yBeNUYUIACh N0 Ixipo5 = 80. VHTEHCHBHOCTH JIOMHUHECLEHIIMH XOJOCTOTrO
pactBopa paBHa 5. Paccuntath MaccoByI0 10110 BUTaMuHa B, B mpoaykre.

33. MackupoBanue. [IpuBecTH KOHKPETHBIE IPUMEPHI.

34. B maGoparopun nmeercs 40 v pacteopa KOH (p = 1,41 r/em’; © = 40,8%). JlocTaTodHo
JIU 3TOro KoynuecTBa Jyist mpurotosienus 250 miu 0,1 M pactBopa KOH?

35. Buasr ananu3a. UyBCTBUTEIBLHOCTE U TIpenien oOHapy)eHus. HazoBuTe MeTobl, KOTOPHIS
MPUMEHSIOT 715l ONPEJIETICHUsI OCHOBHOTO BEIIECTBA M YKAXKUTE X aHATTMTUYECKUNA CUTHAJ.

1. OcHOBHBIE MPU3HAKU KOMIUIEKCHOTO COeAMHEHUs. UTO Takoe KOOPAMHALMOHHOE YUCIO U
NEHTATHOCTE JIMranga? cmoib30BaHue KOMIUIEKCHBIX COEIUHEHUN B aHAIN3E.
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B: a) 0,1 M pactBope Sr(NO3 )2; 0)
0,1 M pactBope NalO, 10 CpaBHEHUIO C HACBILICHHBIM BOJIHBIM PaCTBOPOM?

2. Bo cKOJIBKO pa3 U3MEHUTCA PACTBOPUMOCTh Sr(IO3 )2

3. BBIUHCITUTH OKHCIUTENBHO-BOCCTAHOBUTEINBHBIN MOTSHIIMAT B PacTBOpPE, conepkamieM 15,8
r/n KMnO,, 0,1 mons/n MnSO,, pH =2.7.

4. Jluccoumanusi W YCTOMYMBOCTh KOMIUIEKCHBIX COCIWHEHHMU B pacTtBope. OOmme u
CTyNEeHYaThle  KOHCTAHTHl  YCTOMYMBOCTH W  Hecroiikoctu.  DyHKnuM  0OpazoBaHMA,
3aKOMIIJIEKCOBAaHHOCTH, MOJIbHAS JTOJIA.

S. O yHKIIMOHAIbHO-aHAIMTUYECKHE IPYIIIBI pearesToB Ha IIpuUMepe
o — HUMpo30 — f — Haghmona , TAMETHITITUOKCUMA, TUITWITUTHOKapOoHaTa, komruiekcona I11.

6. BplunciuTh NOTEHIMAN BOAOPOJHOIO 3JIEKTpoda B 5%-HOM pPacTBOpE XJIOPUCTOIO
aMMOHUS ( 0 TPUHATH paBHBIM | r/em’)

7. dakTopkl, BAUSAIONINE HA TIOJIHOTY OCAXKICHUS MAJIOPACTBOPUMBIX CHUIIBHBIX JIEKTPOJIUTOB.
VYcnoBUs MPaKTUYECKH MOJHOTO OCAXKACHHUS.

8.IlpaBuiio 1UKIOB. B KakoM MONOXKEHWH B MOJIEKyne (heHoJia NOJDKHA OBITH pa3MeleHa
— NH, rpymnmna, 4ToObl 3TOT OpraHMYECKHI peareHT MOXKHO ObUIO MCIIOJIb30BaTh B IPaBUMETPUH?
OTtBeT 00OCHYHTE.

9. Kakoii koMieke mpeobnagaer B pactBope, coaepxkamiem 0,05 M kaamusi(Il) u 2 M ioguna
KaJusi?

10. Borumciaute ¢ yu€tom u 06e3 yuéra KO’(pQHUIMEHTOB AaKTUBHOCTH OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIN ToTeHIInan cucteMbl  Sn(IV)+2& = Sn(Il) B MmomenT, xoraa [Sn(IV)]/[Sn(1I)]
=10/90 u [Sn(IV)]/[Sn(II)] = 99,9/0,1 ipu ycnoBum, 4T0 MOHHAs cUia pactBopa pasHa 0,05.

11. Crynenuatsie U 00IIME KOHCTAHTHI YCTOMYMBOCTH KOMILJIEKCHBIX COCTMHEHHH. 3alMIINUTe
BeIpaxkeHue Ui K, W [, U COOTBETICTBYIOIIME PAaBHOBECHsS MpU OOpa30BaHUM KOMILIEKCA
[Fe(SCN), [ .

12 .3anummTe peakiuio B3aMMOJICHCTBHS KaTHOHOB PTYTH (2+) ¢ 8-MepKanTOXUHOJIWHOM. B
KaKo# cpejie mpoTeKaeT 3Ta peakuus? ['umnore3a aHamorui.

13. Belunciure pH Havyana ocaxAeHUd W pH TNpaKkTUYECKH IIOJHOTO OCaXJEHUs
ruapokcuaa meau u3 0,01 M pactBopa cynbdaTa Meau.

14. PaccuuTath MOTEHIIMAT BOJOPOIHOIO JIEKTPOIa B PaCTBOPE, MOJTYYEHHOM cMmenieHnem 10
M 0,5M HCl u20wm10,25M KOH .

15. ®akTopsl, BIUSAIONINE HA BEIMYUHY OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO MOTEHIIMATIA.

16. I'mnoresa aHanoruii Ha MpuMepe TUMETHUITIIMOKCUMA, 8-OKCUXHHOJIMHA, TUTU30HA.

17. Bemager mu ocanok CdS , ecmu pactBop, copepskamuii 0,05 mons/n CdCl, HachlLaTh
cepoBogopoaom nipu pH =3?

18. B 10 mui Bomsl pactsopuiu 0,3684 v K,Fe(CN),. Uemy paBHa koHleHTpamus Fe’™ B
pactBope?

19. IIpaBuo I1P. [lelicTBe OJHOUMEHHOTO HOHA.

20. Pacuét MOJBHBIX JOJIeH pa3IMYHBIX KOMIUIEKCHBIX YacTwil. I 'paduueckoe m3oOpakeHne
PaBHOBECHI B paCTBOpPaxX KOMIUIEKCHBIX COCIUHEHHM.

21. 3anummTe peaKI|io B3aHMOIEHCTBHS KaTHOHOB Fe’ ¢ xommuekcoHoM III (tpumonom B).
B kakux ycrnoBusix mpoTeKaeT 3Ta peakius. YKaxuTe QyHKINOHAIbHbIE TPYIIIHL.

22. PaccuuTaiiTe nmoTeHIMal BOJOPOJHOTO 3JIeKTpoaa B pacTBope, coaepxkamiem 0,01 Monb/n
Na,CO,.

23. ®akTopsl, BIUSIONIME HA YCTOMYMBOCTD KOMITJIEKCHBIX COCTMHEHUN.

24. DNEeKTpOXMMMYECKass M DJEKTPOIMTHYECKAss S4YEWKH. [anbBaHUYECKUI DJIEMEHT.
DNEeKTpOaHATUTUYECKHUE METO/IBI.

25. Bemmager au ocanok cyibgara crpoHmus, ecnu k 1 mim 0,01 M pactBopa HuTpara
CTPOHIIMS T00aBUTh PaBHBIN 00BEM HACKHIIIEHHOTO PAaCTBOPA Cyb(aTa KaJbIHs?
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26. K 1 mn pactBopa, comepxamero 5 mr Cd*", no6asumu 1 ma 1 M KCN . Beluuciuts
paBHOBecHbIe KoHIeHTparu uonos Cd**,CN~ u [Cd(CN),]” B pactope.

27. I'nmnotesa ananoruit B.W. Ky3nernosa. C kakuMu KaTHOHaMH OyZeT B3aUMOJICHCTBOBATH 8-
okcuxuHoMH? OTBET 00OCHYHTE.

28. BiusiHue KUCIIOTHO-OCHOBHOT'O B3aUMOJICHCTBHS, KOMILIEKCOOOpa30BaHUs U 00pa30BaHMUS
MaJIOpacTBOPUMBIX COEIMHEHUN Ha PEJOKCIIOTEHIIHAIL.

29. BpluucnuTe KOHIIGHTPALMIO HMOHA KalblUsi(2+) B HACHIIIEHHOM pAacTBOpE OKcallaTa
kanpuus npu pH =2,0.

30. Mcnonb30BaHNe KOMITJIEKCHBIX COEIMHEHUN B TPaBUMETPUHU, TATPUMETPHH, (POTOMETpUH,
MOTEHLMOMETPUH, TMPH KayeCTBEHHOM HJEHTU(UKALMK HMOHOB, TPU MACKUPOBAaHUU U
J€EMaCKUPOBAHUH.

31. KakoBa KOHILIEHTpalysi HOHOB MarHus B pactsope Mg(OH), ,ecnu pH =117

32. Ocanok marHuii-aMmoHuit pocdara oThuabTpoBanu U nmpombun Ha GuiasTpe 100 mur 0,1
M KNO,. Beruuciute noTepy MpH NPOMBIBAHUYU OCAJIKa B TPAMMax.

9. OBPA3SELl MOAYJIBHOI'O KOHTPOJIA
(o0pa3zen BApHAHTA U KPUTEPHUU OLlEHUBAHMS)

rOY BIIO «JIOHEIIKUA HAIITMOHAJIbHBIIA YHUBEPCUTET»

Xumuueckuii pakyabTeT

Hanpasnenue noarotToBku: 04.03.01 Xumus
[Tpoduis:

[Iporpamma moAroTOBKH OakanmaBpuaT

Cemectp 3

VyeOHas nucHUILINHA AHanuTHyecKasa XUMHS

MOAYJbHASA KOHTPOJIbBHASI PABOTA
BAPUAHT Nel
1. C xakuM OpraHMYECKHUM PEareHTOM IMPOBOMASAT TECT HAa CYMMY TSDKENBIX METAIIOB IPH
KOHTpOJIE KadyecTBa IUCTWIIUPOBAaHHON Bonbl? OTBeT 0OOOCHYHTE C NPUBICYCHUEM THIIOTE3bI
aQHAJIOTWH. 3aNUIINTE YpaBHEHUE COOTBETCTBYIOLIEH PEAKIUU.
2. BeBemute (¢opmyny ans  pacueta (OPMAIBHOrO MOTEHIMajda B Cllydae
ANEKTPOCTATHYECKUX B3aUMOJICHCTBUN B paCTBOPE, COACPIKAIIEM PEIOKCTIapYy.
3. Paccunrare paBHOBecHyro koHueHTpauuto Cu(I) B 0,6 M pactBope K,Cu(CN),, k

koTopomy npo6asunu 0,005 M pacTBop 1iaHuIa Kajusl.

lg B, =28.6
VYTBepkaeHO Ha 3acenaHuu KadeApbl AHAIMTUYECKOM XUMHHM, TpoTokon No  oT
« » 20 T.
3aB. kadenpoit
[Ipenonasarens
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Kputepun oneHuBaHus MOAY/JIbHOI0 KOHTPOJISI

Homep 3apanus KoanuectBo 60a/1;10B
3amanue 1 10
3ananue 2 10
3amanue 3 10
Bcero 30

10. OBPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA

oY BIIO «JIOHEIKA HAIITMOHAJIbHBIIA YHUBEPCUTET»
Xumuueckuii pakyabTeT

Hanpasnenue noarorosku: 04.03.01 Xumust
[Ipoduns

[Iporpamma moAroToBKH: OakaiaBpuat
Cemectp 3

VYyeOHasa QUCIUININHA: AHAITUTHYECKAST XUMUS

BUJIET Nel

1. Otbéop mnpod s aHanu3a. MeToAbl YCPEAHEHUS U COKpAIeHUS Tpoo.
[IpeacraBUTENHHOCTH MPOO.

2. [loTeHIMOMETpUUYECKUI METO]] aHAIIN3A.

3. Omrrrdeckast IIOTHOCTB pacTBopa, copepxkatero 2,00 mr/om® ceurna(ll), pasza 0,5000,
TOJNIIMHA cBeTornornomatonero cios 1 = 1 cm. Paccuutare € — MomsipHblii Ko3ddument
CBETOIOTJIOIIEHUSI.

4. K pactBopy 0,2286 T BemiecTBa, COIEpKallero XJIOpUA-HOHBI, mobaBumu 50,00 oM’
0,1126 M pactBopa AgNOs, a 3aTeM H30bITOK Ag ortuTpoBamn 20,34 eM® 0,1153 M pactBopa
NH4SCN. Paccuurats maccoByto 105110 (%) XJIOpUI-HOHOB B BEILIECTBE.

lg 5, =28.6
YTBepxIeHO Ha 3aceJaHuH Kadeaphl aHATUTHYECKOW XUMHUU.
IIpoTtokon Ne __ ot 20 roaa
3asenyrommii kadeapoi Anemacosa A.C.
IK3aMeHATOP (Tmiamuc)

Kputepuu onieHuBaHus 3K3aMeHa

Homep 3ananus KoanuecTBo 0a1710B
3aganue 1 25
3amanue 2 25
3aganue 3 25
3amanue 4 25
Bcero 100
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11. OBPA3EILl TECTOBOI'O 3AJAHUS.

1. BeiGepuTe MOH, KOTOPBIN MeIIaeT ONpeAeIeHNI0 (PTOPUA-UOHOB C HOHCEIEKTUBHBIM JIEKTPOJIOM
Ha ocHoBe LaF;:

1. CI

2.Fe'"

3. 7n*"

4. Na'
2.BennunHa peaqbHOr0 OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO MOTEHI[MATA CUCTEMBI Cr2072_ + 14H"
+ 68 —* 2Cr" + 7H,0 (Egr2 or s s =1,33B) mpn pH = 6 M KOHLEHTpALMN OKHMCICHHOH M

BOCCTAHOBICHHOIT hopM | Monb/IM° paBHa:

1. 1.1,504B
2. 2.0504B
3. 3.0050B
4. 4.-0050B
5. 6.-0504B
6. 6.-1,504B

3. ITapameTp, M0 KOTOPOMY UAECHTHU(PHUIMPYIOT BEIIECTBA B FA30BOM XpoMaTorpaguu:

1. Temnepamypa Kunemnus.

2. [Inowaows xpomamozcpaguueckoeo nuxa.

3. Bpems yoepoicusanusi.

4. Bvicoma xpomamozpaguueckozo nuka
4. CoryiacHO THUIIOTE3€ AHAJIOTUUA OPraHMYECKUM AHAIMTHUYECKUN peareHT Tullia R-SH Oyner
B3aMMOJICHICTBOBATH C HOHAMHU:

1 cu’*

2. Ca®*

3.0r"

4. Mg2+
5. Ines runoTe3kl aHAJIOTHUI COCTOUT B:

1. conocmasnenuu peaxyuii opeanudeckux awarumudeckux peacenmog (OAP) c
uonamu memasnos ¢ peaxyusimu dmux uonos ¢ NaOH, HCl u H>O;

2. conocmasnenuu ycirosuii npomekanus peaxkyut OAP c¢ uonamu memannos c
peaxyuamu smux uonos ¢ H,O, H>S u NHj;

3. ananoeuu peaxyuui OAP ¢ uonamu memannos c peaxyuamu KuclioOmHo-
OCHOBHO20 83AUMOOCUCMBUSL;

4. ananoeuu peaxyuii OAP ¢ uonamu memannog ¢ cemepo2eHHbIMU PEaKyusmu
6. [IpuBeieHHas HA PUCYHKE TEOPETUUYECKasl KPUBAsi TATPOBAHUS OTOOpaKaeT TUTPOBAHUE
crtangapTHeIM pacTBopoM HCI:

rH

5

0
1. ngCOg
2. Na2C03 =+ NCIHC03
3. NaHCO;s;
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4. NaOH

5. NaOH + Na2C03

12. KPUTEPUU OINIEHUBAHUSA

[To xypcy mpeamnosnaraercs MpoBeIeHHE MPOMEXYTOUHOM aTTecTallid B BHUJE MOAYJIHHOIO
KOHTpOJs, nHIuBMWIyanbHOH CPC u sK3aMeHa B KaXIOM U3 JIBYX CEMECTPOB. DK3aMe€H CAA0T
CTYJEHTHI C LIeJIbIO MOBBIIIEHUSI PEUTHHTA.
Pacnpeoenenue 6annos, Komopwvie Mozym noiy4ume CyoeHmsl 8 RPOYecce uzyueHus

OUCUUNIUHDL
Opranu3auuoHHoO CPC Bcero
yueOHasi padoTa | Uupueuayaabuas | Moay abublii | MHAMBHAYaILHAS
CTYAEHTA padora KOHTPOJIb | TBOpYeckasi padora
Max 50 6annos max 20 6ayioB max 30 100 GannoB
OaoB
Illkana coomeemcmeus 6ani106 HAYUOHATLHOU WIKae
Ouenka Ouenka no OueHka 1o rocy1apcTBeHHOM IKaJje Ouenka no
no mkajue | 100-6anabHoM (3x3ameH, nuddepeHIMPOBAHHBIN 3a4eT) rocy1apCcTBEeHHOM
ECTS mKaje mKaJe (3auer)
A 90-100 5 (OTIIUYHO) 3a4TEHO
B 80-89 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (y1OBIETBOPUTENHHO) 3a4TEHO
E 60-69 3 (YIOBJIIETBOPUTEIBHO) 3a4TEHO
FX 35-59 2 (HeYOBJIIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO MIOBTOPHOI! cllauu
F 0-34 2 (HeYJOBJIETBOPUTEIHHO) HE 3aUTEHO
C BO3MOKHOCTbBIO TIOBTOPHOM C/Ia4yMl MPHU yCIOBUU
00s13aTeIbHOr0 HAOb0pa JTOMOJIHUTENBHBIX 0aJIOB

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIECCA

O6opynoBanue J1abopaTOpUil U CIeNUATH3UPOBAHHBIX KAOMHETOB Kadeaphl aHATUTUICCKON
XUMHH, B KOTOPBIX TPOXOIUT U3yICHHUE TUCITUTUTMHBI «AHATUTUYECKAS XUMHUSDH)

No
1/

KaOMHETOB, UX IUIOIIAb

HanmenoBanne na60paTopI/m, CIICHUAJIN3UPOBAHHBIX

[Tepeuens 000pymOBaHUS, KOJIUYECTBO

(13,2 M%)

VYyeOnass  maGopatopusi  obmero  yabopatopHoro | Amamutudeckue Beckl AJIB 200M — 5
NPaKTUKyMa M0 aHATUTHYECKOW XHUMHH, IIIT.
Ne 501, xumuueckuii dakynbrer, [X kopmyc JJonHY
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VYuebHast  mabopaTopuss  CIEIHAIBHBIX
HUcciacea0BaHuA 110 aHAJIUTHYECKOU XHUMHUH,
No 502, xumuueckuii dakynapTeT, [X xopmyc JlonHY
(23,94 M%)

METOI0B

Komnbrorep — 1 mt., na3epHbii
npunrep HP Laser Jet 1000 — 1 mr.,
nazepusiii npuHTep HP Laser Jet
P1102 — 1 mrT., aToMHO-
a0COPOITMOHHBIN CIIEKTPO(HOTOMETP
Catyps-2 — 1 wT., npuOOpHBIii
komruiekc ['padput-2 — 1 mT., aTOMHO-
abCOpOLIMOHHBIH CIIEKTPOPOTOMETP
C-115IIK — 1 ., yctaHOBKa
KoMIIpeccopHasi — 1 mIT. Bechbl
aganutudeckue WA-33 — 1 mr.,
ANeKTpUYECKas IIUTa — 2 IIT.

YyeOHass  nmabopaTopusi  CIEUUAIbHBIX  METOJIOB
HCCIICIOBAaHUS 10 aHAIIMTHIECKOM XxuMuu, Ne 503,
xumuyecknit pakynpret, [X koprnyc JonHY (37,24 M)

ATOMHO0-20COPOIIMOHHBIN
cnekrpodotomerp CarypH-3 — 1 mT.,
Mukponunerka P200 — 1 wr.,
kommpeccop OL 102 — 1 mir.,
AJIEKTpUYECKas IUIUTa — 2 MT.,
nonomep M-160MU -1 mir.,
cnekrporpad UCII-30 — 1 mT.,
BcTpsixuBaresb ABII-6 — 1 mit.,
¢doroanextpokonopumerp KOK-2 — 1
IIT., BECbl TEXHOXUMHUYECKUE — | mIT.,
nonomep 1101 — 1 mT.; KoMIbIOTEP —
3 mr.

VYuebHast  mabopaTopus  CIEIHAIBHBIX
HUcciIea0BaHUA 110 aHAJIUTHYECKOHU XHUMHUH,
No 517, xumudeckuii dakynapTeT, [X xopmyc JlonHY
(12,38 M%)

METOI0B

BricokorhpeKTHBHBIN KUIKOCTHBIHA
xpomatorpad co
CHeKTpOHOTOMETPUUECKUM
nerekropom «SHIMADZU» — 1 .,
MH(PaKPACHBINA CIIEKTPOMETP
SPECORD 75 IR — 1 mir.

VYuebHast  mabGoparopusi  00mIeTro
MPAKTUKyMa O AHATUTUYECKOU XUMUH,
Ne 512, xumuueckuii ¢dakynsrer, [X xopmyc JonHY
(43,33 M)

J1a00paTOPHOTO

Xpomarorpad nonnsiii [IBET-3006 —
1 wr., POTOINEKTPOKOIOPUMETP
K®K-2 — 1 mr., nvonomep 9B-74 — 1
mrT., aBrorurparop bAT-15 — 1 wr.,
BEChl TEXHOXUMHUYECKHE — 2 HIT., BECHI
ananutnaeckue AJIB 200M — 1 .,
nentpudyra OITH-3 — 1 mT.,
JJeKTpUYecKas Iinra — | mr.,
akBaguctruiarop 1 25 — 1 mir.,
akBaguctwsTop JJ10M — 1 .,
MYJIbTUMEAUNHBIA IPOEKTOp — | MIT.,
KoMIIbloTEp — | WT., MUKpOcKom — 1
IIT.

VYuebHast  mabGoparopusi  00mIeTro
MPAKTUKyMa M0 AHATUTUYECKOU XUMUH,
Ne 518, xummueckuit daxynprer, IX xopnmyc HonHY
(38,35 M?)

J1a00paTOPHOTO

Komnerorep — 1 wt., nonomep 3B-74
— 1 mT., BeChl TEXHOXUMHUYECKHE — 1
wrT., aBrotutrparop bAT-15 — 1 .,
ANIEKTpUYECKas INIUTKA — 1 T,
dhotoanekrpokogopumerp KOK-2 — 1
mrt., nentpugyra OIMH -3 — 1 mr.,
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crunockomn CITEKTP — 1 mr.,
CYMIMIbHBIN mKad — 1 mr.,
MMKPOCKOII IIKOJIbHBIN — 1 IT.,
anektponeds MypensHas «CHOJI» —
lr., akBaauctusuisitop JA9- 4 — lmir.
7 | YueOnas  maGoparopust  oOmiero  yrabopatopHoro | Kommbrotep — 2 mit., monomep 3B-74
MPaKTUKyMa 10 aHATUTUYECKON XUMHH, — 1 mT., BEChl TEXHOXUMHUYECKHE — 2
Ne 519, xumnueckuii akynpretr, IX kopmyc JouHY | ., aBrotutpatop BAT-15 — 1 .,
(45,43 M) AJIEKTpUYECKas TUIUTKA — 2 IIT.,
¢doroanextpokonaopumerp KOK-2 — 2
mT., nearpudyra OIMH-3 — 1 m.,
uentpudyra OIMH-8 — 1 mT.,
crunockorn CITEKTP — 1 mr.,
CYIMIMIBHBIN mKad— 1 mrT.,
Becel BT — 500 — 1 .,
mukpockon MBC-1 — 1 mr.,
MMKPOCKOII IIKOJIbHBIN — 1 IT.,
pH-metp pH-121 — 2 mir.
8 | YueOnass  maboparopust  oOmiero  sabGopatopHoro | KommbroTep — 1 mrt., Bechl
MPAKTUKyMa [0 aHATUTUIECKON XUMHH, TeXHOXUMHUYECKue — 1 mT.,
Ne 710, xummueckuit daxynprer, IX xopmyc JonHY | aBrotmtparop BAT-15 — 1 mr.,
(42,83 m) AJIEKTpUYECKas IUINTKa — 1 wT.,
dhotoanekrpokogopumerp KOK-2 — 1
wt., nentpugyra OIMH-3 — 1 mT.,
CYMWIBHBIN mKad— 1 mT.,
MUKPOCKOII IIKOJIBHBIN — | MIT.,
pH-metp pH-121 — 1 mT., Beckl
ananutuaeckue AJ[B-200 — 2 mir.
14. PEKOMEHJOBAHHAS JIUTEPATYPA
Ne Hanu4uue
Kou-Bo
3JIEKTPOH
IK3EeMILIAPOB .
Haunmenosanue Hoi1
B OubJmoreke BepcHn B
JouHY 3EC
OcHoBHas
1 Anamutnueckas xumusi [Tekcr]: B 3-X TomMax: y4eOHHMK IS 83
CTYJEHTOB BY30B, OOy4alolUXcsi IO HaMpaBiIeHUIO U
cnernuanu3amuu «Xumus». T. 3. XuMmudeckuit ananus / moj pen
JLH. Mocksuna [Y.I'. 3enkeBud u ap.]. — M.: Axkagemus, 2010.
—365 c.
2 Ananmutrueckass xumus [TekcT]: B 3-X Tomax: y4eOHHK It 112
CTYIEHTOB BY30B, OOydalolmuXcsi IO HAMNpaBICHUIO U
crienuanu3au «Xumus». T. 1. MeTtoasl uaeHTHGUKAIUN U
omnpenenenuss Bemects / mox pex JLH. MockBuna [A.A.
bemoctun u ap.]. — M.: Akagemus, 2008. — 576 c.
3 OCHOBBI AHATUTUYECKON XWUMHUU: YYEOHUK [UIsi CTYACHTOB 14
By30B. T. 1. O6mue Bompockl. MeToasl pazneneHus / moma pe.
10. A. 3onoroga. - 4-¢ u3z., nepepad. u mom. - M.: Axagemus,
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2010.

4 OCHOBBI aHAIUTHYECKOW XUMHUU: YIEOHHUK JJISI CTYIEHTOB 71
By30B. T. 2. Meronsl xumuueckoro ananusza / mox pen. 0. A.
3omoTOBA. - 4-¢ U3., mepepad. u gor. - M.: Akagemus, 2010.

3 Kpuctnan I'. Ananurudeckas xumus T. 1, 2 / Kpuctuan I'; iep. T.1-5 BJIEKTPOH-
c auri. A. B. I'apmama, H. B. Konsrueoit, I'. B. ITpoxopoBoii; - T.2-5 HBIN
M.: BUHOM. Jla6oparopwust 3uanwmii, 2009. pecypc

JdonmosaHuTeabHas

1 Bacunbes B. II. Ananutudeckas XuMHUSA: YYCOHHK ISt T.1-3
CTyIEHTOB  By30B.  KH. l:  Tutpumerpuueckue U T.2-3
rpaBUMETpUYECKU MeTonbl aHanu3a / Bacunwse B. I1. - M.:
Hpoda , 2004.

Bacunber B.I1. Ananutndeckas XuMust: Y4eOHUK TSI CTYJEHTOB
By30B. KH. 2: ®u3nko-xuMuueckue MeTo bl aHanu3a / BacuinbeB
B.IT. - M.: lpoda, 2004.

2 AnemacoBa A.C., Enansena JI.A. Jlekuuu no aHaaUTHYECKOM 21 3JIEKTPOH-
xumun. —Jlonenk: JouHY, 2007. HBIMN
pecypc

15. ”AHOOPMAIIMOHHBIE PECYPCbI

http://mondnr.ru/ — MunucrepcTBo obpa3zoBanus u Hayku Jonenkoit Hapognoit PecriyOnuku
http://resobrnadzor.ru/ — PecmyOnmkanckass cimyx0a MO KOHTPOJIIO W Haa3opy B cdepe
00pa3oBaHUs U HAYKU

16. IPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopriopartuBnas nunensust JOHHY, nunensus Ne46484614);
2. Windows Office (kopnioparusHas nunensus JJOHHY, munensus Ne46472919);
3. Microsoft Visual Studio (nunensust nporpammbel Dream Spark s Beicimx y4ueOHBIX
3aBeCHUN);
4. JIuuensust GPL, Apach, BSD ni1st cB060AHOTO IPOrpaMMHOT0 00€CTICUEeHUS:
— ArtuBnpyc Kacnepckoro;
— Adobe Acrobat Reader.

PaGouass mporpamma paccMOTpeHa U IepeyTBepKICHAa Ha 3acelaHuM  Kadeapsl
aQHAIUTUYECKON XuMHH 0e3 n3MeHeHui Ha 20 ron.

[TpoTokon Ne 0T « » 2020 r.

3aBenyrommii kKageapoit A.C. AnemacoBa
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