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1. MACIIOPT PABOYEM [IPOT'PAMMBI YYEEHOM JUCHHUIIJINHBI
AHAJIUTHYECKAT XUMUS

1.1 O6aacTh NpMMeHEHUs IPOrPaMMbI:

[Iporpamma y4yeOHON MUCHUIUIMHBI aHATUTUYECKOW XUMHH SIBJIIETCS YaCThIO
OCHOBHOW mpodeccHoHaIbHOM 00pa30BaTeIbHON MPOTPaMMbI B COOTBETCTBHH C
®I'OC no cnenuanbHOocTH CITO 18.02.12 «TexHonorus aHaIUTAYECKOT0 KOHTPOJIS
KaueCcTBAa XMMHYECKUX COCIUHCHUI.

[IporpaMma y4yeOHOM AMCUMIUIMHBI MOXET OBITh HCIIOJIb30BaHA B
JIOTIOJIHUTEIHHOM IPO(EeCCHOHATLHOM 00pa30BaHUU.
1.2. MecT0 AUCHUIUVIMHBI B CTPYKType OCHOBHOM mNpo¢ecCHOHAJIbHOMI
o0pa3oBaTeJbHON MPOrPpaMMbI:

VY4yeOHast muCHUIIIMHA «AHATUTHYECKAs XHUMHS) SBISACTCS YacThlO ITUKIIA
obmenpodeccuonanpubix auciuiinH  (OI1.03) ocHoBHOM mNpodeccuoHaTbHOM
obOpazoBarenbHOl TporpamMmbl 1o crenuanbHocTH CIIO 18.02.12 «TexHomorus
AHAJTUTUYECKOTO KOHTPOJISI KAYECTBA XUMHUYECKUX COEIUHEHUID.

CocraBnena Ha ocHOBe ['ocynapcTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa
cpenHero mpodecCHOHANIBHOTO 00pa3oBaHusi 1o crnenuambHOCTH  18.02.12
«TeXHOJIOTUS aHATTMTUYCCKOTO KOHTPOJIS KAUeCTBAa XUMHUCCKUX COCTUHCHUIY.

Llenp u3y4eHHs] aHATUTUYECKON XUMUH — OCBOEHUE COBPEMEHHBIX METOOB
aHalIM3a BEUIECTB M HX IPUMEHEHHE Uil pElIeHUs 3a7a4y 10 COAECPKAaHUIO
pa3IUYHBIX BELIECTB B IPOIYKLIHH.

3ajaun U3y4eHUs TUCLUUIIMHBL: 03HAKOMHUTBCS C TEOPETHUYECKMMU OCHOBaMU
AHAIMTUYECKOW XHMHH, OCBOUTHh METOJbl KOJMYECTBEHHOIO M KaueCTBEHHOIO
aHaJn3a, IpaBuia U MpUeMbl paboThI C MPUOOpPaMH U almapaTypoi.

[enn u 3amauu AMCLUMIUIMHBL — TpeOOBAaHMA K pe3yJbTaTaM OCBOCHUS
JUCLMIUINHBIL.

B pesynpTate OCBOEHHUS AHUCHUIUIMHBI OOydYaromIMiicss AODKEH 001aaaTh
OOIIMMH KOMIIETCHIIUSIMH, BKIIIOYAIOIIMMH B ¢€0s1 CITOCOOHOCTB:

OK 1. IloHumarh CYIIHOCT U COIUAJIBHYIO 3HAYUMOCTh CBOEH OyayIieit
npodeccun NposiBIATh K HEW yCTONYMBBIA HHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTh, UCXO/SI U3 LEJIH U CIIOCOOOB
€€ TOCTUIKEHUS, ONPEEICHHBIX PYKOBOAUTEIIEM.

OK 3. IIpuHumaTh perieHus B CTaHJapTHBIX U HECTAHJAPTHBIX CUTYalUsAX U HECTU
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBIISITh IMMIOUCK U UCIIOIb30BaHUE MHGOPMAIIHU, HEOOXOAUMOMN JIJIs
3¢ (HEKTUBHOTO BBIMIOTHEHUS TPO(ECCHOHANBHBIX 3aj/lad, MPOPECCUOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonws3zoBath uUH(MOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
npodheCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. PaboTaTh B KOJUIEKTUBE U KOMaHj€, d(PPEKTUBHO OOIIATHCS C KOJJIEraMH,

PYKOBOJICTBOM, NOTPEOUTETISIMHU.
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OK 7. bparb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YICHOB KOMAaHIbI
(MOYMHEHHBIX ), pE3yJIbTAT BHIMOJHEHUS 33/ IaHUM.

OK 8. CaMoCTOSTENIbHO ONPENENsITh 3a7a4l MPOPECCUOHAIBHOTO U JTUYHOCTHOTO
Pa3BUTHS, 3aHUMATHCSI CaMOOOPa30BaHUEM, OCO3HAHHO IJIAHUPOBATh MOBBIIICHUE
KBaJTU(DUKALIUH.

OK 9. OpueHTHpOBaTbCS B YCIOBHSIX YacTOM CMEHBI TEXHOJIOTMHA B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

[IK 2.1. O6cnyxuBatb ¥ 3KCIUIyaTUPOBAThb KOMMYHHUKAIlMM  XHMHKO-
aHAJTUTUYSCKHUX JIAOOPaTOPHIA.

[1K 2.2. TloaroraBnvuBaTh peareHThl 1 MaTePHAIIbl, HCOOXOIUMBIC JIUIS TIPOBEACHUS
aHaau3a.

[IK 2.3. OOcnyxuBaTh U IKCIUIyaTUPOBaTh OOOpPYJAOBaHHE XUMHUKO-
aHAJTUTHYECKUX JIA0OPATOPHA.

[IK 2.4. IIpoBOANTH KaYECTBEHHBIN U KOJINYECTBEHHBIN aHAIN3 HEOPTAaHUYECKUX U
OpraHUYECKHUX BEIIECTB XUMUYECKUMHU METOaMHU.

[1IK 2.5. [IpoBOAUTH KAYECTBEHHBIM M KOJIMUYECTBEHHBIN aHAIN3 HEOPTaHUYECKUX U
OpraHUYEeCKUX BEUIECTB (PU3UKO-XUMHUUYECKUMHU METOJIAMHU.

I[IK 2.6. IlpoBoauTh 00paOOTKY pe3yibTaTOB aHAJIM30B C HCIIOJIb30BaHUEM
anrapaTHO-IPOrPaMMHBIX KOMILIEKCOB.

I[IK 2.7. PabGoTtaTh ¢ XWMMHYECKMMHU BEIIECTBAMH U OO0OpYJOBAaHHEM C
COOJIIO/IEHNEM TEXHUKU 0€30MaCHOCTH M 9KOJIOTHYECKOM 0€30MacHOCTH.

B pe3ynbraTe ocBOeHUS yUeOHOM AUCIUTIIMHBI 00YyYaIOIIUICs JOJIKEH
yMeTh:

— OIKMCHIBATh MEXAHU3M XUMHUYECKUX PEaKIMid KOJIMYECTBEHHOTO U
KaueCTBECHHOTI'O aHAJIN3a;

— O0O0OCHOBBIBATH BBIOOP METOAMKH aHaIM3a, PEaKTUBOB M XUMHYECKOU
arnmapaTypbl 10 KOHKPETHOMY 33/1aHUIO;

— TOTOBUTH PACTBOPHI 38JJAHHON KOHIICHTPAIIUH;

— TPOBOJUTH KOJWYECTBEHHBI W KA4YEeCTBEHHBIM aHAIM3 C COOJIOJCHUEM
MpaBUJI TEXHUKHU 0€30MacCHOCTH;

— aHAJIM3UPOBATH CMECH KATUOHOB U AHUOHOB;

— KOHTPOJHUPOBATH U OIICHUBATH MPOTEKAHNE XUMUYECKUX MTPOIECCOB,;

— TPOBOJUTH PACUETHI IO XUMUYECKUM (POpMyJiaM U ypaBHEHUSM PEaKIIni;

— MPOU3BOAUTH aHAJU3bI U OLIEHUBAThH JOCTOBEPHOCTh PE3YJIHTATOB;

3HATDb:

— arperaTrHbiC COCTOAHUA BCIICCTBA,

— AHAJIIMTHUYCCKYIO KJ'IaCCI/I(bI/IKaHI/I}O HOHOB;

— amnmaparypy 1 TCXHUKY BBIITOJHCHUSA aHAJIM30B,

— 3Ha4YCHHC XUMHUYCCKOI'O aHaJim3a, MCTOObI Ka4CCTBCHHOI'O u
KOJIMYCCTBCHHOI'O aHAaJIM3a XUMHYCCKUX COGI[HH@HHIZ;

— MHNEPUOANYIHOCTD CBOMCTB OJICMCHTOB,



— CIOCOOBI BBIPAXEHUST KOHIIEHTPAITNHU BEIICCTB;

— TEOpPETUYECKHE OCHOBBI METOJIOB aHAJIN3A;

— TEOPETUUYECKHE OCHOBBI XUMHUYCCKHUX U (DU3UKO — XUMUYECKHUX TIPOIIECCOB;

— TEXHHKY BBITIOJIHEHUS] aHAJIN30B;

— TUIIbI OLIMOOK B aHAJIMN3E;

— YCTPOMCTBO OCHOBHOT'O JabOpaTOpHOTO OOOpYAOBaHUS M MpPaBHIIA €ro
AKCIUTyaTaluu

1.3. PexoMeHayemMoe KOJHMYECTBO 4YacOB HAa OCBOCHHE IPOrpPaMMBbI
AUCHUILINHBI:

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromierocs 196 yacos, B TOM 4ucIie:
o0s3aTeNnbHOM  ayaUTOpHOW yueOHOW Harpy3ku oOydaromerocs 184 wuaca;
CaMOCTOSITENIbHOM paboThl oOyuwaromierocss 4 4acoB; KOHCYJNbTallUsg — 2 yaca
HK3aMEH — 6 4acoB.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0bem y4eGHOI AUCHHMIUIMHBI H BUALI y4e0HOi padoThI

Bup yueOHoit padoTbl Oovem yacos
MakcumajibHasi yyeOHasi HArpy3Ka (Bcero) 196
Oo0s3aTeIbHAs ayIMTOPHAsA yuyeOHAas Harpy3Ka (Bcero) 184
B TOM 4YHUCJIC:
TEOPETUYECKHE 3aHATHS 102
MPAKTHYECKUE 3aHITH 82
CamocTosiTesbHasi padoTa o0yuyarerocs (Bcero) 4
KoHcynbranus nepes 3K3aMeHOM 2
HUmozosas ammecmayus 6 popme s3x3amena




TemaTu4ecknii IJIaH U COAEPKAHME YUeOHOUM TMCHUIIMHBI KAHAJIMTHYECKAS] XUMMS»

Oobem YpoBenb
HaunmenoBanue pasaesnoB | CoaepixxaHue yueGHOro MaTepuala, 1adopaTopHblie U IpaKTHYecKHe padoThl, CaMOCTOATEIbHAs padoTa
H TeM oGyqaomuxcs Yacos OcBoenust
1 2 3 4
Paszoen 1. Obugue meopemuueckue ocHogbl ananumuueckou xumuu (40 uacoe).
Tema 1.1 BBenenne B Conep:xanue y4yeOHOTro MaTepuaJa. 6 2
aHajauTH4eckyio xumuio. | [IpaBuna Ttexaumku Oe3omacHocTH. [IpenMeT «AHaIMTUYECKONH XWMUW», €€ 3HAueHHE W 3aJavu.

Knaccupukanuss BumoB aHanmm3a. MeTOABI W METOJWKH aHAIN3a. AHaIUTUYECKAE CUTHAIBI U
aHanutudeckue  peakiuu. (OcCOOEHHOCTM  aHATUTHYECKUX CHTHAJIOB B  TPAaBUMETPUYECKOM U
TUTPUMETPUUECKOM METO/IaX aHAIM3a.
OcHOBHBIE 3Tanbl aHAM3a. Byl poo.
Mertonpl xuMudeckoro ananu3a. OCHOBHBIE XapaKTEPUCTUKH METOAOB. TpeOoBaHMA, MpEAbABISEMBbIE K
aHanu3y BemiecTB. COBpeMEHHbIE JOCTUKEHUS aHATUTUYECKON XUMHUH KaK HAYKU.
IlonsaTne o xuMHYecKuX peakTuBax. KOHLEHTpaluy NPUMEHSIEMBIX PEaKTUBOB. TeXHHMKA MOJIb30BAHUS
XUMWYECKUMH PEAKTHUBAMI.
Ponb aHAIMTHYECKOH XUMHUM B OXpaHEe OKpYsKaromiei cpe/bl. [IoHATHE 00 3KOJIOTHYECKOM MOHUTOPHHIE U
MPEAENIbHO JOMYyCTUMBIX KOHLICHTPALIUSX.

Tema 1.2. PacTBOpBI. Coaepixanue yueOHOro MaTepuasa. 18

Xumuyeckoe papHoBecue. | BiusHue cpe/ibl Ha COCTOSHUE HOHOB B pacTBopax. CriocoObl BBIPaKEHHUs COCTaBa PacTBOPA.
3aKkoH AelCTBYIOIIUX OOpatumble W HEOOpaTUMbIC AaHAIUTHYECKHE peakiuu. HampaBleHHOCTh aHATUTUYCCKUX pPEaKIIHU. 16

Mmacc. [Ipumenenne
3aKO0HA JelCTBYIOIIUX
Macc B AHAJIMTHYECKOI
XHUMUH

IIpaBuna 0OMEHHOTO Pa3IOKCHHUS.

X¥UMHYecKoe paBHOBeCHe. 3aKOH ACMCTBYIOMIMX MacC W ClieAcTBHE W3 Hero. KoHCTaHTa XMMHUYECKOro
paBHOBeCHS, CIOCOOBI €€ BRIPAKCHUSI.

O6mme moHsATHS O pacTtBopax. Cialble, CHIBHBIC AIICKTPONHUTH. CMENICHHE XUMHYECKOTO PaBHOBECHSI.
PacyeT paBHOBECHBIX KOHIICHTPALIUIA.

B3auMocBs3b MEXIy CTENCHBI0 W KOHCTAHTOW HOHHM3AIMUA. AKTHBHOCTH, KO3(QUIIMEHT aKTHBHOCTH.
Honnas cuia pacTBOPOB.

BrrunciieHue HOHHOM CHIIBI PACTBOPOB ONPENCIIEHHON KOHIIEHTPAIIH.

T'omorenusie u rereporeHHsle cucteMbl. MlonHoe npoussenenue Boasl. MoHbl rugpokconus. Bogopoansiit u
TUAPOKCIIILHBIN TIoka3aTenu. pH cpenpl. 3akoH pa3dasnenus OcTBabia.

Beruncienue KOHIIEHTpALMil BOAOPOAHBIX U TUAPOKCUI-MOHOB B pacTBOpax. Beruucienue pH cpenpl.
PaBHOBecHe B BOAHBIX pacTBOpax cialObIX SJIEKTPOIUTOB, €r0 CMelleHne. BiusHue CHIBHBIX KHCIOT U




OCHOBAHUI Ha CTETCHb AIEKTPOIUTHYCCKON JUCCOIMAIAN CIIA0BIX SICKTPOIIUTOB.

BydepHbie pacTBOpHI, MX MPUMEHEHNE B XUMUICCKOM aHAITU3E.

Boruncnenue pH OydepHoii cmecH.

Teopernyeckre OCHOBBI THIpon3a. CTeneHb THAPOIH3a.

[loBenenne amM@pOTEPHBIX THAPOKCHUAOB B BOJHBIX pacTBOpax. KOHCTaHTBI —AIIEKTPOIUTHYECKON
Jucconuaniy aM(pOTepHBIX COeTUHEHHH.

OcaxaeHue Kak OJUH M3 OCHOBHBIX METOJOB XHMMHUYECKOTO aHanu3a. PactBopumocTth. PaBHOBecue B
reTepOreHHON CUCTEME PacTBOP-0CAA0K.

IIpoussenenne pactBopumocTu (I1P). [Ipon3Begaenne akTHBHOCTEH. Y CIOBUS 00pa3oBaHUS M PacCTBOPEHUS
ocaakoB. J[poOHoe ocaxxeHne u pasJieseHue.

Brmusaue pasnmuuHbIX (DAKTOPOB Ha PAacTBOPUMOCTH MajOpPaCTBOPHMEIX AJICKTPOJIMTOB. BrrumcieHue
pPacTBOPUMOCTH BJIEKTPOJUTOB B BoJIE 10 BennunHe [1P.

IIpakTH4YecKkue 3aHATHS
IIpakTtrueckas padora 1 «Pemenne pacu€THbIX 3amad 1mo TeMe «PacTBOphsl. XUMHYECKOE PaBHOBECHEY.

Tema 1.3. KommiekcHbie
coeMHEHHUs U
OKHCJINTEIbLHO-
BOCCTAHOBHTEJILHbIE
peakiumn B
AHAJIHTHYECKOH XHUMHUH

Conep:xanue y4yeOHOTro MaTepuaJa.

XapaKkTepucTUKa KOMIUICKCHBIX coeAuHeHU. CTpOeHUE KOMIUIEKCOB.

PaBHOBecue B pacTBOpax KOMIUIEKCHBIX coeAuHeHHUW. KOHCTaHTBI HECTOMKOCTH  KOMILUIEKCOB.
BHyTpUKOMIIIEKCHBIE COETUHEHUSL.

OKHucIIEeHHEe-BOCCTAHOBIIEHHNE KaK OJWH U3 OCHOBHBIX METOJIOB XMMHYECKOI'0 aHAIN3a.
OKHCIIUTETFHO-BOCCTAHOBUTEIIbHBIC TTOTCHITMAIBI. HarmpaBieHue peakiiii OKHCICHUI-BOCCTAaHOBIICHHUS.
3aBUCUMOCTh MEXKAY BEIMYMHAMH OKHCIUTEIIBHO-BOCCTAHOBHUTEIBHBIX ITIOTCHIIMAIOB M YCIOBHSMH, B
KOTOPBIX MPOTEKAIOT PEAKIIUU OKUCICHUSI-BOCCTAHOBICHUSL.

Brrancienrne oKMCIATETEHO-BOCCTAHOBUTEIFHBIX OTCHIIAAIOB.

Koncranta paBHOBECHS OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUHA. OKBHBAJICHTHI OKHCIUTEICH U
BOCCTAaHOBHUTEJICH.

Briuucnenne kouctant pasHoBecusi OBP 1 S5KBUBaJ€HTOB OKMCIUTENECH U BOCCTAHOBUTEICH.
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IIpakTH4YecKkue 3aHATHS

IIpakTrueckas padota 2 « BeIYuciieHre KOHCTAHT HECTOUKOCTH KOMITIIEKCOBY.

[IpakTudeckas padora 3 «Beraucienne OKUCIUTETbHO-BOCCTAHOBUTEIHHBIX MTOTEHITHAIOB.
IIpaktrueckas padora 4 «Beraucienre koHCTaHT paBHOBecHs OBP 1 SKBHBaJICHTOB OKUCITUTEIICH 1
BOCCTaHOBUTEIEI.

Jlaboparophast padota 1 «OBP B aHauTHYECKOH XUMHUNY.

Pazoen 2

Kauecmeennwtit ananus (111 uacos).

Tema 2.1. MeToanl
KAa4eCTBEHHOI0 aHAJIN3A.

Conep:xanue y4yeOHOTro MaTepuaJa.
OO0OHapyKeHUE OTACTHHBIX JIIEMEHTOB. AHAIIN3 MOKPBIM H CyXUM ITyTEM.
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XuMudeckue u (bHBI/I‘leCKI/IC MCTOMHEI. BI/I)_ILI MCTOOB B 3aBUCHUMOCTH OT pasMcpa Hp06LI. Hocy;[a n

000pymoBaHUE AJIS ITOJTYMHUKPOMETO/IA. 10
TexHHKa BBITOIHEHHUS J1aA00PaTOPHBIX PaboT. 3amoiHeHHE Ja00paTOPHOTo XKy pHaJIa.

Peaknyu, ucronp3yeMbie B KaUECTBEHHOM aHanu3e. Peaknuu pasnenenus u ooHapyxeHus. CeleKTHBHOCTh

U CHeIU(UIHOCTh AaHATTUTHICCKUX PEAKITHA. Y CJIOBHSI BHIITOJTHCHHSI PEAKITHIA.

Kanenbnbiii ananu3. MUKpOKpUCTALIIOCKOITUYECKUN aHaln3.

Merton pacTupaHust TOPOIIKOB. JIpOOHBII U CUCTEMaTHUSCKUN aHATU3.

Mertoapl aHanu3a, OCHOBaHHbIC HA HATPEBAHUU U CIUIABJICHUU BEIIECTB.

Amnanmutndeckas KiaccuuKaIms KaTHOHOB.

Crenm(UYHOCTh W YYBCTBUTEIBHOCTh AHATMTUYECKUX peakmuid. MakcuMmanbHas YyBCTBUTEIBLHOCTH
AHAJTUTUYECKUX PEAKTHUBOB.

Crioco0blI MOBBIIICHUS YYBCTBUTEIILHOCTH Peakinii. MacKMpOBKa MELIAIOIIMX HOHOB.

Ompenenenne pH cpensl. PerynmupoBanre pH cpenbl B mporiecce aHATUTHIECKUX ONPEACIICHUN.

IMpakTHyeckue 3aHATHS 2
JlaboparopHo-npakTideckoe 3anstue 2 Perynuposanue pH cpesibl B niporiecce aHaIUuTHICCKUX

ompeeneH.

Tema 2.2. Conep:xanue y4yeOHOro MaTepuaja 10
Katunons! I n I1 Karuons! I ananmutnyeckoit rpynmel. Odmast xapaktepuctuka. CBOHCTBa KaTHOHOB HATPHSA, Kalus, JTUTHS, 4
AHAJIMTHYECKHX Maraus, aMMOHUs. PeakTuBebl.
rpymi. VYcnoBusi OCaKIEHUST MOHOB Kalus WU HATpPUs B 3aBUCHUMOCTHM OT KOHIIGHTpAllMHM, PEaKUHUHU CPEabl,

TeMrepaTypsl. [I[puMeHeHre ux coeAMHEHU B METULIUHE.

Karnons! Il ananutuyeckoit rpymmbl. OOmias xapakrtepuctuka. CBOMCTBa KaTHOHOB KalslbLids, Oapws,
crpoHuus. ['pynnosoi peaktus. Ero neiictaue.

Katuons! Il ananutnueckoit rpynnsl. PeakTuBbl. 3HaueHHe COeIMHEHHUM KaTHOHOB Il rpynmnel B MeIULIMHE.
CucremMaTHueCKHU X0/1 aHAIN3a CMECH KaTUOHOB MEPBOM M BTOPOU aHAMUTUYECKUX TPYIII B IPUCYTCTBUU
CyIb(haT-uOHOB.

[pakTHyeckue u J1a00paTOPHbIE 3aAHATHSA 6

BrinonHeHne kauecTBEHHBIX peakiivii Ha KaTHoHBI | 1 I aHaIuTUYeCKUX TPyIIIL.
AHanu3 cMecu KaTHoHOB | u 11 aHanuTHYeCKUX Ipymnil.




Tema 2.3.
Karuonsi 111
AHAJIMTHYECKOW rPyNibl.

Coaepxanue yueOHOro MmaTepuaJa

CBolicTBa KaTHOHOB AJIFOMUHUS, XpoMa, ITMHKA, *Kelie3a, Mapranna. O0mas xapakTepuctuka. [ pyrnmnoBoi
peaktus. Ero neiicteue.

O0630p nmelicTBHSI peakKTUBOB Ha KaTHOHHKI [ aHaTUTHIECKO# TPYIIITEL.

Hcmonp30BaHre KOJUIOMIHBIX CHCTEM B XHUMHUYEeCKOM aHamm3e. OCHOBHI TEOPHH OCAKICHUS KaTHOHOB III
AHATUTUYECKOU TPYIIIBL.

3HaueHne ¥ IpUMEHEHHNEe THIPOJN3a ¥ aM(pOTEPHOCTH B OTKPBITHH U OT/eIeHNU KaTHOoHOB III rpymibr.
TeopeTnueckue OCHOBBI IPUMEHEHHSI OPTAHNIECKIX PEaKTHBOB B KAUECTBEHHOM aHAIHM3€ HEOPTaHWYECKIX
BellecTB. MeTobl pasznenaeHuss HeKOTOphIX kKaTuoHoB 11 ananuTuyeckoi rpynmsl.

CucremMaTHueCKUi X0/ aHaIN3a CMECU KaTUOHOB TPEThEH aHATUTUYECKON TPYTIIHL.

CucreMaTHUeCKHi XOJI aHald3a CMECH KaTHOHOB IIEPBOM, BTOPOH M TPEThEW aHATUTHYCCKUX TPYIIIL.
CucremMaTHuecKuil X0/ aHalIM3a CMECH KaTHOHOB MEPBOM, BTOPOH U TpEThel aHAIUTUYCCKUX TPYII B
NPUCYTCTBUHU (POCHaT-HOHOB.

12

IIpakTuyeckue u 1adOopaTOpHbIe 3aHATHSA

BrinosniHeHnE KauecTBEHHBIX peakiinii Ha KaTuoHBI [ aHamuTHYecKoi rpynimbl.
Ananu3 cmecu kaTtiuoHoB I, II u Il aHanmuTHueckux rpynm.

Tema 2.4.
Katnons1 IV 'V
AHAJTUTHYECKHUX TPy

Coaepxxanue yueOHOro MmaTepuaJa

Karnons! IV anamutndeckoit rpymmbl. OOmias xapaktepuctuka. CBOMCTBa KAaTHOHOB MEIH, PTYTH, OJIOBA.
PeakTuBsl, nelicTBUE UX Ha KATUOHBI [V aHANTUTUYECKOHN TPYIIIHIL.

Tloarpynna meau, peakTUBBI, UX JEHCTBHE.

Peakinu koMmiiekcooOpa3oBanus. Mcnonb30BaHne UX B OTKPBHITHH KaTHOHOB [V TpyTImbL.

Iloarpynna Mbllbska, peakTUBHI, UX JCHCTBUE.

CucremMaTHuecKuil X01 aHAIN3a CMECH KATUOHOB YETBEPTON aHATUTUUECKOU IPYIIIIBL.

Kartuons! V ananutudeckoit rpymmbl. O0mas xapakTepructuka. CBOMCTBA KaTHOHOB cepedpa, pTyTH, CBUHITA
(II). I'pynmoBoii peaktus. Ero aeiicTaue.

OKHCIUTETFHO-BOCCTAHOBUTENIBHBIE PEAKIIMU M HCIOIB30BAHUE UX MPU OTKPBHITUU U aHAIU3€ KATHOHOB V
rpynnbl. [I[puMeHeHre coeTMHeHN KaTHOHOB V aHAIMTUYECKOW IPYIIbl B MEAUIUHE.

CucreMaTHUeCKH aHaIN3 CMECH KaTHOHOB [-V aHaIMTHIEeCKOU TPYIIIBL.

CepoBOJOPOIHBIN METOJ] aHANIM3a, ero HeocTaTKu. OmUOKY, BO3HUKAIOIIKNE MPU aHAITU3¢ CMECU KaTHOHOB
[-V ananuTuueckou rpynimsl.

BeccepoBomopoaHbIe METO/TBI aHAIH3A.

22
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IIpakTuyeckue u 1adOpaTOpPHbIE 3aHATHSA

BrinonHeHIEe KaueCTBEHHBIX PEAKIIMA HA KATHOHBI [V U V aHAIMTHYECKHUX TPYIIIL.
Ananmu3 cMecr KatroHOB I- IV 1 [-V aHanuTHYeCKuX TpyIIiL.




Tema 2.5. Aunonsl I- III | Copep:xanue ydueGHOro MaTepuaa 16
aHATMTHYECKHX Py OO0mass XapakTepuCcTUKa AHUOHOB M WX KIacCH(UKAIMK. AHHOHBI OKHCIUTEIH, BOCCTAHOBUTEIIH, 10
uaauddepentaeie. llpeaBapuTeNbHBIE  WCNBITAHWS HAa  NPUCYTCTBHE  AHUOHOB-OKHCIUTENICH U
BOCCTAHOBUTEJICH.
I'pynmoBsie peakTUBBI HA AaHUOHBI M YCIIOBHS UX MPUMEHEHHS: XJI0pu Oapus, HUTpaT cepedpa.
Knaccudukarus MeTo10B aHATN3a aHHOHOB.
I'pynnoBoii peakTHB U XapaKTepHbIE peaKlMd Ha aHUOHBI | rpymmbI.
I'pynnoBoii peakTHB 1 XapakTEepHbIE peakuy Ha aHUOHBI 1] rpynmsL.
I'pynnoBoii peakTHB 1 XapakTepHble peakliny Ha aHuoHsI Il rpymnmel.
AHanu3 cMecH aHHOHOB TPEX AHATIUTUYECKUX TPYIIIL.
Kontpobnas padota.
IIpakTHYecKue 3aHATHSA 6
BrinonHenune kauecTBEHHbBIX peakiinii Ha aHuoHbl [-111 aHanuTUYeckux rpymi.
Ananu3 cmecu aHnoHoB I - 111 rpynm.
AHanu3 HEU3BECTHOTO BEILIECTBA.
Pazoen 3 Konuuecmeennwtit ananus (118 uacos).
Tema 3.1. Coaep:xanne yuedGHOro MaTepuajia 12
I'paBuMeTpnUeckue XapaKkTepucTUKa FPAaBUMETPUUECKOr0 MeTo1a aHaian3a. MakTophl, BIUAIONINE Ha PACTBOPUMOCTH OCAIKOB. 4
MeTOIbI AaHAJIH3A. TexHurka paboThl (0TOOp CpeaHeH MPOOkI, B3ATHE TOYHON HABECKH).
Brluncienus B KONMYECTBEHHOM aHaJIW3€. TOYHOCTh TPAaBUMETPUUECKUX OIPENEICHUN.
IIpakTHYecKue 3aHATHSA 8
Pabota ¢ xumuueckiuM 000pYyAOBaHHEM.
Onpenenenne coaepKaHus AIEMEHTOB, HOHOB B BEILIECTBAX.
Onpenenenne coaepkanusg KPUCTAJUTU3AIMOHHON BOJBI B KPUCTAJUIOTHIpPATE.
Penienue pacyeTHbIX 3ajad.
Tema 3.2. Coaepxanue yueOHOro MmaTepuaJa 12
Turpumerpuyeckue OCHOBHBIE CBEJEHUS O TUTPUMETPHUUECKOM aHaIN3e, OCOOEHHOCTH M IMpenMylnecTBa ero. TpeOoBaHus K 6
MeTOIbl aHAJIU3A peaKIusm.
Touka SKBUBAJIGHTHOCTHU H cIOCO0BI ee ¢pukcaunu. Uanukatopsl. Knaccudukanms MeTo0B.
CriocoObl  BBIp@KCHHS KOHIICHTpalMM padouero pactBopa PacTBOpel ¢ MOJIIPHOH KOHIIGHTpauuei
SKBUBAJICHTA, MOJISIPHBIC PACTBOPBHI.
TuTp u TUTPOBAHHBIE PACTBOPHL. PacTBOPHI C TUTPOM MPUTOTOBICHHBIM U TUTPOM YCTAHOBIICHHBIM.
Ucxonnsbie BemecTBa. TpeOoBaHMS K UCXOIHBIM BenecTBaM. [IoHsATHE O IONIPaBOYHOM KOA(GPUIIHEHTE.
Craanapt-tutp (pukcanansi). [Ipsimoe, oOpaTHOE TUTPOBAHHUE W TUTPOBAHUE 3aMECTHTEIIS.
Briuucnenus: B THATpUMETPUUECKOM METOJE.
IIpakTH4YecKkue 3aHATHS 6

Pabota ¢ MepHO# TOCyI0H, C AHATUTHICCKUMHU BECAMH.




YnupaxHeHHUs B pacueTax.

Tema 3.3. Conep:xaHne y4e0HOT0o MaTepuaJia 14
MeToabl KHCIOTHO- OcHoBHOe ypaBHeHHE MeTosa. Paboune pactBopbl. CTaHzapTHbIE pacTBOpbl. MHIMKATOPBL. ALIMIUMETPHUS U 4
OCHOBHOTO TUTPOBAHUS | aJIKaJIMMETPHSL.
Ilopsanok u TexHuka TuTpoBaHus. Pacuersl. Microns3oBaHre MeTO1a IPU aHATIN3€E JIEKAPCTBEHHBIX BEIIECTB
[pakTuyeckne 3aHATAS 10
[IpuroToBieHne CTaHIAPTHOTO pacTBOpa TeTpabopaTa HATPHS.
YcTaHOBKa TUTpa XJIOPOBOAOPOJHON KUCTOTHI.
Onpenenenne TOYHON KOHLEHTPALMU pacTBOpa TMAPOKCHUIA HATPHS.
OnpejiesieHne MacCOBOM JIONIH THAPOKapOOHATA HATPHSL, XJIOPOBOIOPOAHON KUCIIOTHI.
Pemenne pacueTHbIX 3aa4.
Tema 3.4. MeToasbl Coaepxanue yueOHOro MmaTepuaJa 14
OKHCJIUTETbHO- ITepmanranatomeTpus. OKMCIUTEIBHBIE CBOMCTBA MTEPMaHTaHATa KaJlisl B 3aBHCUMOCTH OT PEaKIIUU CPEJIbL. 8
BOCCTAHOBHTEJIBLHOI0 Brruncrienne sKBUBasieHTa IEPMaHTaHaTa Kalus B 3aBUCUMOCTH OT CPeZbl pacTBopa.
THTPOBAHHA. [IpuroToBnenne pacTBopa nepMaHranarta kanus. McxonHeie BemecTBa B METO/Ie IEPMaHTaHATOMETPHUH.
Monomerpus. XUMHUECKHE PEaKIIMH, JIGKAIIME B OCHOBE HOJOMETPHUECKOr0 METO/A.
[IpuroroBnenne pabounx pacTBOPOB HOAa U THOCYJb(haTa HATPHUs, JUXpOMaTa Kalus. YCIOBHS XpaHESHUS
pabouux pacTBOPOB B METOAE HOJOMETPHH.
Kpaxman xak MHAWKAaTop B HOIAOMETPHH, €0 IMPHUTOTOBJIEHHE. lIcmomb30BaHME METONa MOJOMETPHH B
aHaJIN3€e JEKapCTBEHHBIX BELIECTB.
Meton xpomaromeTrpun. Paboumii pactBop. CTaHmapTHBIA pacTBOp. XMMHUYECKHE PEaKLHH, JekKallue B
OCHOBE METO/a, IPUMEHEHHE METOa.
Ycnosus tutpoBanus. Croco0bl (UKCAMK TOYKU 3KBHBaJeHTHOCTH. [IpuMeHeHne B (hapManeBTHIECKOM
aHaJn3e.
[pakTuyeckne 3aHATAS 6
CrangapTu3aiys pacTBOpa epMaHraHaTa Kajusl.
Onpenenenre rpaMMOBOTO COAEP KaHNS MEMIH.
Penienue pacyeTHbIX 3a7a4.
Tema 3.5. Conep:kanue y4eGHOr0 MaTepuaia 12
MeToas! ocakaeHMsl. Aprenromerpusi. Bapuaum Mopa - TMTpaHT, cpela, UHAUKATOP, MEPEX0 OKPAaCKH, OCHOBHOE ypaBHEHHUE 6

peakiuu, MpuMeHEeHHe B (hapMareBTUIeCKOM aHAITU3e.

Bapuanm @asanca - ocHOBHOEe ypaBHEHHE, YCIOBHS THTPOBAHMA, HCIIONB30BAHUE aJCOPOLMOHHBIX
HWHIKATOPOB: OpOM(EHOIOBOTO CHHETO, 303UHATA HATPUS JI ONpPEACIICHHUS TalOrCHHU/I0B, TUTPAHT, CPEAa,
WHJUKATOP, YPAaBHEHUS PEAKIUH, ONpeIeICHUE TOUKU SKBUBAJICHTHOCTH.

Bapuaum @onveapoa -, ypaBHEeHUE METO/a, YCIIOBUS TATPOBAHUS, UHIUKATOP.

TuonnaHoMeTpus- TUTPAHT, Cpeda, WHIWKATOpP, MEPEeXOJ OKPACKH, OCHOBHOE ypaBHEHHE pEaKIIWH,
IpUMEHEHHUE B (papMaIieBTHIECKOM aHaAJIH3e.




IIpakTHYecKue 3aHATHSA 6 3
[IpuroTtoBnenune pabouyero pacTBopa HUTpara cepeOpa W YCTAaHOBICHHE HOPMAIBHON  KOHIICHTPAIUU
pactBopa HHUTpaTa cepedpa.
Omnpenenenne cofepKaHus XJIOpUAa HATPUSA B PaCTBOPE.
OrnpezeneHre TPOLUEHTHOrO COJEPKaHUs XpOMa B KOHTPOJIBHOM PAacTBOPE IUXpoMAaTa Kajusl.
Tema 3.6. MeTog Copep:xanne ydye0HOro MaTepHaJia 8 2
KOMILIEKCOHOMETPHH. O061mas xapakTeprucTHKa METO/Ia KOMIUIeKCOHOMeTpur. MHaukaTopsl. TUTpoBaHne cojeil MeTaioB. 4
Bmusaue kucnmotnoctu pactBopoB (pH). Bydepneie pactBopel. Mcmonmb3oBaHue MeTOJa NP aHAIIN3E
JIEKAPCTBEHHBIX BEILECTB.
Kontponbnas pabora.
[pakTunyeckne 3aHATHAS 4 3
[Ipurotosneuue padouero pactsopa I/TA.
Omnpenenenne o0miei xécTkocTr BoAbl. OnpeienieHne coaepKaHust KaIblKs U MarHUS IPU UX COBMECTHOM
MPUCYTCTBUH.
CamocrosTenbHas padoTa 00y4arouuxcs 4 3
Pemenue pacuetHeix 3amad. [loaroroBka pedepaToB W MpE3CHTAIM O METONAX THUTPOBAHMS: KHCIOTHO-
OCHOBHOT'0, OKHCJIUTEIbHO-BOCCTAHOBUTENBHOT0, OCATUTEIBHOTO ¥ KOMIJIECOHOMETPHUYECKOTO.

Bcero:

184 yaca + 4 yacoB
caM. padoThbl




3.  YcJjoBuA peaju3aluM NPOrpamMMbl Y4eOHOM IMCUMIINHBI
«AHATUTHYECKAS] XMMHSD)

3.1. TpeGoBanus K MUHUMAILHOMY MaTEPHAILHO-TEXHUUECKOMY 0OECIIEUEHUIO.

Peanuzamusi mporpaMMmbl JTUCHUIUIMHBI «AHATUTHYECKass XUMHS» OCYIIECTBISETCS B
yueOHOM KaOWHETEe M XUMUKO-aHATTUTUIECKOHN JTa0opaTOpUH.
Oobopyoosanue yueonou nadopamopuu:
"  [I0CaJOYHBIC MECTA [0 KOJIMUYECTBY 00YUAIOIIUXCS;
= paboyee MECTO NMPENOIaBaTeNs;
"  BBHITSDKHOU IIKad;
"  CYIWJIBHBIN mKad;
= MOMKa;
* mKadbl A7 TOCYAbl U PEaKTHBOB;
"  XUMHYECKas MMOCyAa;
"  pEeaKTUBBI
[TpuGops! u anmapatypa:
"  AHAJTUTHYECKHE BECHI,
"  TEXHUYECKHUE BECHI;
=  HaboOp apeoOMETPOB;
* pedpakromerp THna A60e (pedpakromerp maboparopusiii PJI mimm pedpaxromerp
nabopaTopHbIi yHUBEpcanbHbIN PJIY);
= noxspumerp-caxapumerp CY-3, CY-4 wiu ux aHaioru;
= pH-metp;
= xpomarorpaduyeckast KOJIOHKa;
=  OaHs BOASHAS;
" 3KCHKaTOp;
=  qpeHTpudyra.
Kommiekt yqeOHO-MEeTOAMYECKUX U HATIISHBIX TOCOOUH 10 TUCIHUIUIIHE;
" Ta0nWIBl:  TEpUOJMYEcKas cucTeMa Xumudeckux  dmeMmeHtoB .M.  Mengeneesa;
AJIEKTPOXUMUYECKHN PsIIl HAMIPSDKEHUH; TabIHIa pacTBOPUMOCTH.
Texnuueckue cpencrtBa OOy4deHHS: - KOMIIBIOTEp C JIMLIEH3MOHHBIM MPOTPaAaMMHBIM
o0ecrieyeHreM, MHTEPAKTUBHAS I0CKA U MYJIbTUMEIHAIIPOEKTOP.

Oobopyooeanue yuebnozo kabunema:
1. [Tepuoanueckas Tabiuia xumMmudeckux snemenToB J[.M. Menneneena.
2. Tabmuiia paCTBOPUMOCTH KUCIIOT, COJIEH M OCHOBAHHIA.
3. Tabnwuia >JeKTPOAHBIX TOTCHIIHAJIOB.
4. Tabnmuiia CTaHIAPTHRIX 3HAYEHUHN TEPMOIMHAMUYECKUX MTapaMeTPOB.

IlepeyeHb y4eOHBIX U3AaAHMI, JONMOJHUTEILHOM JUTEPATYphl, UHTEpHET-pecypcoB.

OcHogHble UCMOYHUKU:

1. AnamuTtudeckas XuMHS . y4eOHOe TocoOue mJisi CpeaHero MpoQecCHOHATBHOTO
obpaszoBanus / A. U. Anapues, I'. K. Jlynenxo, T. I1. AnekcannpoBa, A. A. KazakoBa. — 2-e u3z.,
ucrip. ¥ gom. — MockBa : WM3marensctBo IOpaiit, 2025. — 77 c.— (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-19046-5. — Tekct : snekrponHslii // OOpa3oBarenbHas
matdopma FOpait [caiir].

2.  Huxwutuna, H.I'. Ananutudeckas XuMus : y4eOHUK M TPAKTUKYM ISl CPEIHETO
npodeccuonanbHoro obpazoBanus / H.T. Hukutuna, A.T. bopucos, T.W. Xaxanuna; mox
penakuueit H. I'. Hukutunoii. — 5-e uzn., mepepal. u gon. — Mocksa : M3narensctBo FOpaidT,
2025. — 451 c. — (Ilpodeccuonanproe odpazoanue). — ISBN 978-5-534-18102-9. — Tekcr :
aneKTpoHHBIH // O6pazoBarenbHas mwiardopma FOpaiT [caiir].
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,ZZOI’lOJZHMme./Zbele UCMOYHUKU.

1. AmapueB A. 1., Jlynenko I'. K. Ananutnyeckast xumus: ydyeOHuk u npaktukyMm ais CIIO;

IOpaiit, 2019.
2. Bacuibes,

B.Il. Agamutuueckas XHUMHA.

B 2 xu. Ku. 1: Turpumerpuueckue u

IrpaBUMETPUYECKUE METOJIBI aHAIK3a : yueO. i CTya. By30B. -M.: 2016.

3. Bacunbes, B.Il. Ananutnueckas xumusa. B 2 kH. KH. 2: OU3HKO-XMMHUYECKHUE METOIBI
aHanu3a: yuae0. 1y cTya. By30B. - M.: 2018.

4. ®daneeBa, B. . OcHoBbl aHanuTudeckoi xumuu. [IpakTudeckoe pyKOBOJCTBO. / TIOM pel.

FO.A.3omotoBa. - M.: Beicmr. mik., 2016.

5. ®aneeBa, B.M1. OCHOBBI aHATUTUYECKOW XWUMHUHU. 3aJauyd W BOIPOCH: Yuebd. mocobue /
B.N.®aneesa u ap ; nox pen. F0.A.3omotoBa. - M.: Beicu. k., 2016.

DnexmpoHHble pecypcyl YOaleHH020 00CMYNA.:

1. MHaTtepHer mopran XMMUKOB-aHaMUTUKOB. Karanor pecypcoB. ANCHEM /Ananutnyeckas

xumus. Pexxum moctyma: http//anchem.ru/
2. EnuHoe OKHO JocTyna K oOpa3oBaTelbHBIM pecypcaM. XHUMHUsl.

http//window.edu..ru/

Pexum nocryna:

3. BooKFinder. Camas Gomnbias Oubnuorexa pyHera. [loMck KHHUT M KypHajioB. Pexum

nocrtyna: http://boorfi,ru/g/xumus/

4. WutepHer TectupoBaHue B cdepe o00pa3oBaHUs.

TectupoBanue a1 oOydeHUs U

camokoHTpoJisi ctyneHToB CCY3o0B. Xumus. Pexxum nocrymna:http//www.i-exzam.ru/

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA JTUCIHUIIJIMHbI

KOHTpOJIb H OIE€HKA PC3YyJIbTaTOB OCBOCHHA IOUCHUIINIMHBI OCYIICCTBIIACTCA
npenogaBaTciieM B IIPOLCCCC MPOBCACHUSA TCOPETUIYCCKHUX U IMMPAKTHUYCCKHUX BaHHTHﬁ,

TECTUPOBAHUA, BBIITOJIHCHU A HHAUBUAYAJIbHBIX SaﬂaHHﬁ, BHCaYI[HTopHOﬁ
CaMOCTOSITSJILHOM pa6OTBI.

Pe3yabTaTsl 00yyeHusi (0CBOeHHbIe yMeHHsl, | DopMbI W MeTOAbI KOHTPOJSI U OIEHKH
YCBOCHHbIE 3HAHMS) pe3yJbTaTOB 00yUeHUs

OcBoeHHbIE YMEHHSA: Onenka BBITIOJIHCHUSI KOHTPOJIbHOH,

- BIIQJETh TEXHUKON OOBIYHBIX aHAITUTHYECKHAX
Onepauuii;

1a00paTOPHON U TPAKTUUECKON PabOTHI.
Pemenue CUTYalMOHHBIX 3a/1a4.

- 000CHOBaHHO BBIOMPATh METOJIBI AaHAIN3A; [IuCbMEHHBIN, TECTOBBIM, WHIWBHUAYAJIbHbBIN
- TIOJIB30BATHCSI ATMAPATYPOH U MPUOOpaMH; ompoc.

- BBINOJIHATH KA4eCTBEHHBbIE PEAaKIUMU Ha | Y CTHBIN OMpOC.

KaTHOHBI M aHUOHBI PA3JIMYHBIX AHAIUTUYECKHUX | TecTupoBaHue.

rpymi;

- OIPEIENSITh COCTaB OMHAPHBIX COCAMHECHUI;

- MPOBOJIUTh KAYECTBEHHBIM aHaIW3 BEUIECTB

HEU3BECTHOI'O COCTaBa;

- IPOBOJAUTH KOJIMYECTBEHHbBIN aHAJIU3 BEILIECTB;

- HaOJII01aTh, 000011aTh, CpaBHUBATb,

MaTeMaTHYECKH o0pabaThIBaTh

HKCIIEPUMEHTAJIIbHbIE TAHHBIE;

YcBoeHHbIe 3HAHNUA: Ornenka BBITTOJTHCHUS KOHTPOJILHOM,
- TEOpPETUYECKHE OCHOBBl aAHATUTHYECKOH | JJAOOPATOPHOU U MPAKTHUECKOU PAOOTHI.

XHMHH, Pelienue cuTyalluOHHBIX 3a/1a4.

- 0 (YyHKIMOHAIBHON 3aBUCHUMOCTH MEXKIY
CBOMCTBAMM M COCTAaBOM BEIIECTB U UX CUCTEM;

IIuceMeHHEBIN, TECTOBBI,

orpoc.

VHIUBUYAJIbHBIN
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http://boorfi,ru/g/%D1%85%D0%B8%D0%BC%D0%B8%D1%8F/

O BO3MOXHOCTSX €€ HCIOIb30BaHUS B
XAUMHUYECKOM aHAJIN3E;

- crnenududYecKkue 0COOEHHOCTH, BO3MOXKHOCTH
n OI‘paHI/I‘IeHI/I}I, B3alMOCB3b paBJ’II/I‘IHBIX
METOJIOB aHAJIN3a;

- NpakTUYecKoe TpHUMEHEeHHe  Hamboiee
pacipoCTpaHEHHBIX METOJIOB aHAJIH3a,;

- QHAJIMTUYECKYIO KIAaCCU(PUKAIIUI0 KAaTHOHOB U
AHHOHOB;

- HpaBI/IHa HpOBe,Z[eHI/I}I XUMHNYCCKOI'O aHaJIn3a,

- METOAsl OOHApYXKEHHsI U  pa3felieHus
3JICMEHTOB, YCIIOBHS UX MPUMCHCHUS;

- IPaBUMETPUYECKHE,  TUTPUMETPUYECKHUE,
ONTHYECKUE,  IJICKTPOXMMHYECKUE  METOJIbI
aHaJIn3a.

YcTHBIN onpoc.
TectupoBanue.

17



	1.1 Область применения программы:
	1.2. Место дисциплины в структуре основной профессиональной образовательной программы:
	1.3. Рекомендуемое количество часов на освоение программы дисциплины:

