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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM TUCIIATIINHBI

1.1 Ob6nacte npuMeHeHust padoyeil MPOrpaMmbl

Pabouass mporpamMMa y4eOHON IUCIHMIUIUHBI SIBISETCS YacCThIO IMPOTPAMMEBI MOJTOTOBKH
CIIEIUATUCTOB cpenHero 3BeHa B cooTBercTBHM ¢ PI'OC mo cmenmanpHocTn CIIO 18.02.12
«TexHONOTUSl AHAIUTUYECKOTO KOHTPOJS XHUMHUYECKUX COCIMHEHUI» (YpPOBEHb IMOATOTOBKH
0a30BbIN).

1.2 Mecto yueoHoii aucuunannsl B ctpykrype IIIICC3:

JUcuuIuiiHa «AHAIUTUYECKAsh XHMMHUS» SIBISETCS YacThio 0OMIENPO(ECCHOHATBEHOTO
nukiia. iMeer mpakTHUeCKyro HaIPaBICHHOCTb U MEXKIIPEAMETHYIO CBA3b C TAKUMU JIUCLIUILUIMHAMHU
Kak: «Opranuudeckass xumush», «OO1as U HeopraHuyeckass Xumus», «dusnueckas U KOJIOUIHAS
XUMHS», a Takke ¢ npodeccuoHanbHbiMM Monyismu: [IM 01 «Omnpenenenue onTUMaibHBIX
CPEJCTB U METOJOB aHaJIM3a MPUPOAHBIX U MPOMBIIUIEHHBIX MaTepuanos», [IM 02 «I[IpoBenenue
KAUECTBEHHBIX M KOJIMYCCTBEHHBIX aHAJIU30B IPUPOAHBIX U IMPOMBIIIJIEHHBIX MaTepUajoB C
NPUMEHEHHEM XUMHUYECKUX U (PU3UKO-XUMHUYECKIX METOJIOB aHAIH3a».

1.3 Heamu wu 3axaum AUCHMIUIMHBI — TpeOOBaHHA K Ppe3yJbTaTaM OCBOCHHUA
JAUCHHUILTHHBI

B pe3ynbrare ocBOEHUS IUCHUIUIMHBI O0YUaIOLIUIICs 10JKEH YMeTh:

— ToAa0WpaTh YCIOBHS TIPOBEIEHUS KAuyeCTBEHHOTO aHajih3a B COOTBETCTBHU C
qyBCTBUTEIBHOCTHIO U CHIEU(PUIHOCTHIO aHATUTHUECKUX PEAKLIN;

— ToA0upaTh yCcIOBHs, HEOOXOIUMBIE AJISI U3MEHEHUS CKOPOCTH aHATUTHUECKON peakiuu
Y paBHOBECHS OOPAaTHUMBIX PEaKIINi;

— pPAaccUMTHIBATh KOHIIEHTPAIMIO HOHOB B PaCTBOPAxX CJIA0BIX U CHIIBHBIX AJIEKTPOJIUTOB;

— TPOBOJUTH OCAXKICHUE HOHOB;

— TMPOBOAHTH IPOOHOE OCAK]ICHUE HOHOB;

— OIPEJNeNATh CTETIEHb HACBIIICHUSI PACTBOPOB;

— TpOBOJUTH pacyeT pH pacTBOPOB CHIIBHBIX U CIA0BIX 3JIEKTPOIUTOB;

— TPOBOJUTH PACUETHI C IIEJIBI0 IPUTOTOBICHUS Oy(hEepHBIX paCTBOPOB;

— pPaccUMTHIBaTh KOHLEHTPAIMIO KOMIUIEKCHBIX HOHOB B PACTBOPE KOMIUIEKCHOM COMY;

— TPOBOJIUTH KAYECTBEHHBIN aHAJIN3 KATHOHOB;

— TPOBOJUTH KAYECTBEHHBIN aHAJIN3 AHUOHOB,

— BBIOMpATh ONITUMANIBHBIN METOJ] aHATN3a;

B pesynbrare 0CBOCHUS TUCIHUILIMHBI 00YYatoLHics JOKEH 3HATD!

— TpaBWJIa XpaHEHUSs, UCTIONb30BAHMS, YTHIN3AINNA XUMUYECKUX PEAKTHBOB;

— METO/I0B KaUeCTBEHHOI'O aHaJIN3a;

— YCJIOBUH MPOBEICHHS aHATUTUYECKUX PEAKIINI;

— AHAJUTUYECKON KIacCU(pHUKAIIMU HOHOB,;

— 3aKoHa JefcTBUS Macc;

— TEOpPUU DIEKTPOJUTHUECKON AUCCOLMAINH;

— KHCJIIOTHO-OCHOBHBIX CBOMCTB BEIIECTB;

— cmnocoboB pacuera pH pacTBopoB;

— XapaKTEepUCTHK KOMIUIEKCHBIX COETUHEHUM;

— ¢1moco00B 0OHAPYKEHUS KATHOHOB;

— C1mocoO0B 0OHAPYKEHUS aHHOHOB;

— CHoco0OB BBIPAKEHUSI KOHIICHTPAIUY;
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— IIPaBWJI IPUTOTOBJICHUS CTAaHAAPTHBIX U CTAHIAPTU30BAHHBIX PACTBOPOB;

TexHuk noymxeH o01agaTh OOIMMU KOMIIETEHIIMAMH, BKJIIOUAIOIIUMU B €051 CIIOCOOHOCTD:

OK 1 BeiOupare crnocoObl pemeHus 3anad  OpopecCHOHATBHONH — JIeATENbHOCTH,
IIPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 2 Hcnonb3oBaTb COBpEMEHHBIE CpEACTBAa IIOMCKA, aHalu3a M HUHTEpIpeTaluu
uHpopMauuu MU HMH(DOPMAIMOHHBIE TEXHOJIOTMU Ul BBIOJHEHHA 337ad NpodecCHOHATbHOU
JESITENIbHOCTH;

OK 3 IlnanupoBaTb M peaqu30BbIBaTh COOCTBEHHOE NPO(ECCHOHAIBHOE U JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBLCKYIO ACATEIBHOCTh B TpodeccuoHanbHOi cdepe, HMCHOIb30BaTh
3HAHU 110 (PUHAHCOBOM IPaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYalLlUsX;

OK 4 D¢ dexTrBHO B3aMOIEHCTBOBATH M Pa0OTATh B KOJUIEKTUBE M KOMaH/IE;

OK 5 OcyecTBiATh yCTHYIO M IUCBMEHHYI0 KOMMYHHMKAIUIO Ha TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ yueToMm 0COOEHHOCTEH COIMATBLHOTO U KyJIbTYPHOTO KOHTEKCTA,

OK 6 IIposiBiIATh Irpa’kJaHCKO-NIATPUOTUYECKYIO MO3ULMIO, JEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHNE Ha OCHOBE TPAJULMOHHBIX OOIIEUETIOBEYECKUX LIEHHOCTEW, B TOM YHUCIE C YYETOM
rapMOHM3allMU MEXHALMOHAIBHBIX M MEKPEJIUTHO3HbIX OTHOLIEHWH, NPUMEHATh CTaHAApThI
AHTUKOPPYILIMOHHOIO NTOBE/ICHUS;

OK 7 CozeiicTBOBaTh COXpAaHEHUIO OKPYKAIOLIEH cpesbl, pecypcocOepeKeH 0, IPUMEHSTh
3HaHUS 00 W3MEHEHMM KJIMMara, MPUHLUUIBI OEpeKIMBOrO IMPOU3BOACTBA, 3(PPEKTUBHO
JIEMCTBOBATH B UPE3BbIYANHBIX CUTYaLUsX;

OK 9 Tlosnb3oBathcst NpOGECCHOHATBHONM JOKYMEHTAllMel Ha ToCyJlapCTBEHHOM H
MHOCTPAaHHOM SI3bIKAX;

Texnuk gomxkeH o01aaaTh MPohecCHOHATBPHBIMH KOMIETEHIIUSIMH, COOTBETCTBYIOIIUMU
BUJIaM JI€ATE€IbHOCTH:

IIK 1.1 OnenuBath COOTBETCTBUE METOAMKHU 3a/1ladyaM aHaIN3a IO JUAMa30Hy U3MEPSIEMBIX
3HAYEHUI U TOYHOCTH;

[1K 1.2 Beibuparts onTuMaabHbIe METO/IBI AaHAIN3A,

IIK 1.3 [ToaroraBnuBaTh peareHThl, MaTepHAIbl U PACTBOPHI, HEOOXOAMMBIE JJIsl aHAIIN3A,

I[IK 1.4 PabGoraTh ¢ XMMHYECKMMHU BEHIECTBAMHU W O0OOPYIOBaHHWEM C COOJIOJIEHUEM
OTpACJIEBBIX HOPM U IKOJIOTHUYECKOI 0€30MacHOCTH;

IIK 2.1 OGcnykuBaTh U IKCILTyaTHPOBATH JabopaTopHOE 0O0OPYIOBAHHE, UCIBITATEIIBHOE
00opyZ0BaHKE U CPEACTBA U3MEPEHUSI XUMHUKO-aHATUTUYECKUX TabopaTopuii;

I[IK 2.2 IlpoBoauTh KayeCTBEHHbI M KOJIMYECTBEHHBIH aHaAJIU3 HEOPraHUYECKUX H
OpPTaHMYECKUX BEIIECTB XMMHUECKUMHU U (PU3UKO-XUMHUYECKUMU METOIaMHU

I1K 2.3 [TpoBoAWTHh METPOJIOTHIECKYI0 00paObOTKY pe3yIbTaTOB aHAIHU30B.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

Buj y4eoHoii pa6oThI O0beM yacoB
MakcumanbHas yueOHass Harpys3ka (Bcero) 151
Oo6s13aTesibHAs ayAUTOPHAs ydueOHAasi HATpy3Ka (Bcero) 133
B TOM YHCIIE:
TEOPETUUECKHE 3aHSITUS 113
nabopaTtopHbIe padOThI 20

IMPAKTUYCCKHUE 3aHATUA -

KOHTpOJIbHas paboTa -

KYpPCOBOM NMPOEKT -

CamocrosiTesibHasi padoTa o0yuarouierocs (Bcero) 10
Kouncyabranumn 2
IIpomeskyTounas arrectauus: B popme IK3aMeHa 6




2.2 TemaTnuyecKuii IVIaH M cCOAePKAHUE YIeOHOM IMCIUIIIMHBI AHAJIMTHYECKAS XUMHUS
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1 | Beenene 2 o Lenn, 3amaun 1 cnenuduka ydeOHOW IUCIUTLINHBL OK 1 1
3HaTh: BHIOMPATh ONTUMAIBHBIA METO] aHATTN3a
. 1117+20a
Paspnen 1. KayecTBeHHBbIN aHAIN3 147 P
+10cp
Tema 1.1. Teoperuyeckue OCHOBbI Ka4eCTBEHHOI'O 42 427
aHaJIM3a
3HaTh: yCJIOBUS MPOBEICHUS aHATTUTUIECKUX PEAKITUN;
3aKOHA JIEUCTBUSI MAcC, UCTOPUIO Pa3BUTUSA
AHAJMTUYECKON XMMHUHU KaK HayKu B Poccuu, mpeamer,
COZEp)KaHUE U 3a7]a4 aHATUTUYECKOU XUMUH,
5 AHanuThueckas XMMHUS KaK HayKa O METO/ax aHaiu3a 2 o pa3BUTHE aHAIMTUYECKOW XUMHH B HacTosiee Bpems, | OK 1-7, 1
KJIAaCCU(UKALIUIO METO/I0B AaHATUTUIECKON XHMHH: 9

BCIIECTBA, €€ MCCTO B CUCTEMC HAYK

XUMHUUYecKHe, pu3nueckue U GU3NKO-XUMHUECKHe
METO/IbI aHAJIN34a, CTaJUN aHAIUTHYECKOTO Mpolecca:
0TOOp MPOOBI, TOArOTOBKA IPOOBI, U3MEPEHHE, OLIEHKA
pe3yJbTaTa H3MepeHHsl




TeOpeTI/I‘{eCKI/Ie OCHOBBI KaYC€CTBCHHOI'O aHaJIn3a

2T

3HaTh: METO/IbI KAYECTBEHHOI'O aHAJIN3a; YCIOBUS
MIPOBEACHUS aHATUTHYECKUX PEaKIIHil;
AHATTMTUYECKYIO KIIaCCU()UKALINIO HOHOB,
XUMHUYECKYIO UACHTU(DUKAIHIO, crienu(uueckre
peaxkuu, METOIbl KAYECTBEHHOI'O aHaAJIN3a, AHAJIN3
CyXHUM IIyTE€M: MUPOXUMHUUYECKUE aHAIU3 U METO]L
pacTUpaHusi, aHaJIU3 MOKPBIM IIyTEM

OK 1-7,

o1

quCTBI/ITCHLHOCTB AHAJIUTHYCCKHUX peaxunﬁ.
KomnuecrBenHnie XapPaKTCPUCTHKU YYBCTBUTCIIBHOCTHU

4T

3HaTh: YCJIOBUS MPOBEICHHS AaHAIUTHUECKUX PEAKLINH;
AHAJTMTUYECKYIO KIIaCCU(UKALMIO HOHOB; KHCIOTHO-
OCHOBHBIE CBOICTBA BEIIECTB; CIIOCOOBI OOHAPYKEHHSI
KaTHOHOB; CIIOCOOBI OOHAPYKECHUSI aHHOHOB,
OTKPBIBAEMBI MUHUMYM, IIpeJe/IbHAs KOHLEHTpaIUs,
MUHHMAaJIBHBIN 00bEM MpeiebHO pa30aBIeHHOTO
pacTBopa., BpeMsl peakiuu. Y CJI0BUs IPOBEICHUS
aHaJIMTUYEeCKUX peakiuil. CneunpuuHoCcTs 1
M30MpPaTEIbHOCTh AHATUTUYECKUX PEAKIIUH.
AHanmuTrueckas kiaccupukanus noHoB. CynbhumaHas
cucreMa KiaccupuKanu KaTuoHoB. KuciaotHo-
OCHOBHasI CUCTEMa KJIacCU(UKAIINHA KAaTHOHOB.
Knaccugukaius aHnoHOB

OK 1-7,

3aKOH JEWCTBHMSI MacCc Kak OCHOBAa Kadye€CTBEHHOIO
aHaiinza. CkopocTh XMMHUYECKOH peakuuu. DakTopsl,
BIIUSIOIIME HA CKOPOCTh XMMHUYECKOM peaKkIuu

4t

YMeTh: monoupars ycaoBus, HEOOXOAUMBIE JTst
WU3MEHEHHUS CKOPOCTH aHAJTUTUYECKON PEaKIVK 1
paBHOBECHSI 0OPAaTUMBIX PEaKIINIA;

3HaTh: 3aKOH JAeicTBUA Macc. KoHCTaHTa ckopocTu
xuMuuecko peakuuu. [IpaBuno Baut-I'odda.
Xumuueckoe paBHoBecre. KoHCTaHTa paBHOBECHS
xumuueckor peakuu. [Ipunnun Jle [Hlatense.
BnusiHue Ha XMMUYECKOE paBHOBECUE TEMIIEPATYPHI,
JTaBJICHMSI U KOHIIEHTPALlMU PearupyoUIX BEIIeCTB

OK 1-7,




(o]

Bonoponusiii nokasarens. MoHHOe mnpousBeneHue
Bozbl. Pacuer pH cnmalObix u CHIIBHBIX KHCIIOT. Pacuer
pH 1 pOH cnabpIx U CUIBHBIX OCHOBaHHNA

4T

YMeTh: npoBoauTh pacuer pH pacTBOPOB CHIIBHBIX U
CJ1a0BbIX IEKTPOIUTOB; IPOBOAUTH PACUETHI C LIETbIO
NPUTOTOBIICHHUS Oy(hepHBIX PaCTBOPOB;

3HaTh: KUCIIOTHO-OCHOBHBIE CBOMCTBA BELIECTB;
cnocoOsI pacyera pH pactBopoB. MHAMKATOPHI,
U3MEHSIOIINE OKPAcKy B 3aBUCUMOCTH OT pH cpensl.
Bydepusie pactBopsl. KiicnoTHbie 1 OCHOBHBIE
O0ydepusie pactBopsl. Pacuer pH Oydeproit
KHUCJIOTHBIX M OCHOBHBIX Oy()epHBIX CUCTEM.
bydepnas cuna u 6ydepHas eMKoCTh

OK 1-7,

10
11

PaBHOBecue B rereporeHHsIx cucremax. ['pymnmosele,
CEJICKTUBHbBIE U cneuupuyeckue PEaKTUBBI.
Hacpliennple, HEHACBIIEHHBIE W IEPECHILICHHBIC
pactBOpsl. IIponsBenenne pacTBOpUMOCTH

4T

3HaTh: TEOPHUIO ANEKTPOIUTUYECKON TUCCOLUALINY.
PacTBOpHUMOCTD U CITOCOOBI €€ BBIPAKEHUS.
Onpenenenre BO3MOKHOCTH BBINIAJAEHUS OCajiKa 110
MIPOM3BEICHUIO PACTBOPUMOCTHU. BriOOp ocamuTens.
BiusiHue CHIIBHBIX 3JIEKTPOJIMTOB Ha PACTBOPUMOCTb.
ConeBoit 2 dext. BausHue temneparypsl Ha
PacTBOPUMOCTD

OK 1-7,

12

I'upponus conen

2T

3HAaTh: KMCJIOTHO-OCHOBHBIE CBOICTBA BEILIECTB.
I'unponus comneil, 00pa30BaHHBIX CHIIBHBIM
OCHOBaHMEM M ci1aboii kucnoToi. ['unponus coneit,
00pa3oBaHHBIX C1A0BIM OCHOBAaHUEM U CHIIHHOU
kucioToi. ['maponus coneil, 06pa3oBaHHBIX c1a00i
KHUCIIOTOM U cinabbiM ocHoBaHueM. KoHcTaHTa
ruznpoausa. Crenens rugponusa. Onpenenenue pH
pacTBOpa COIM IS TPEX CIydaeB TUIPOIIU3A.
@DaxTOpBl, BAUAIOLINE HA CTENEHb THAPOJIN3A.
I'unponus conu, 06pazoBaHHOM crnaboit
MHOT'OOCHOBHOM KHCJIOTOH MJIH C1a0bIM
MHOTOOCHOBHBIM OCHOBaHHeM. Pacuer pH B pactBope
KHCJIBIX COJIEH

OK 1-7,




3HaTh: XapaKTEPUCTUKY OKUCIUTEIbHO-
BOCCTAHOBUTENBbHBIX peakuuil. OKUCINTENb.
BoccranoBuresnb. OKUCINTENBHO-BOCCTAHOBUTEIBHBIIN
noreHuuan. CTaHIapTHBIN OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIN IIOTCHIMAIL. Y PaBHEHUE OK 1-7,
13 | OkucnuTenbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 21 Hepncra. HanpaBnenue OKUCIUTENBHO- 9
BOCCTAHOBUTEIBHOMN peakuuu. KoHcTanTa paBHOBECUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOIO MTPOLIECCa.
CriocoObl ypaBHUBAHHS OKUCIIUTEIBHO-
BOCCTAHOBUTEJBHBIX peakunii. MeTos 3JeKTpOHHOTO
Oasianca. MeTo1 371eKTPOHHO-HOHHOTO OaJiaHca
3HaTh: XapaKTEPUCTUKY KOMIUIEKCHBIX COEAMHEHUM.
O0pa3oBaHne KOMIUIEKCHBIX COCTMHEHUH.
KommiekcHbie noHbI. CTpO€HHE KOMILIEKCHBIX
coenuHenuit. KommiexkcooOpaszoBarens. JIuranmb.
Omnpenenenue 3apsia KOMILIEKCHBIX HOHOB. OK 1-7
KoopaunaiuonHoe 4yuciio KoMIiekcooOpa3zoBaTels. ’
14 | KoMIUIEKCHBIE COETUHEHUS 2T N 9
HomeHnkiiatypa KOMIUIEKCHBIX COEAMHEHUM.
Knaccugukanys KOMIUIEKCHBIX COETMHEHUH.
Y CTOMYNBOCTh KOMIUIEKCHBIX COEIMHEHUM.
KoHcranTa HecTolikoCcTH. BHYTPUKOMIIIIEKCHBIE
COEIMHEHUS. 3HAaYEHHs] KOMIUIEKCHBIX COEIMHEHNN B
XUMHYECKOM aHaJIn3e
15 YMeTh: pacCYUTBIBATh KOHLEHTPALUIO HOHOB B OK 1-7,
16 Pemenue 3agau Ha Temy «lloHHOE paBHOBECUE» 4t pacTBOpax ciaadbIX U CHIIBHBIX DJIEKTPOIUTOB 9
YMeTb: ONpeaessTh CTENEHb HACBIILEHNS PAaCTBOPOB OK 1-7,
17 | Pemenue 3a1a4y Ha TeMy «PaBHOBecHe B HACBHIIIEHHBIX Ar 9
18 | pacTBOpax»
YMeTh: COCTaBIITh OKUCIUTEIIHLHO- OK 1-7,
19 | VpaBuuBanue OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
. 4t BOCCTAHOBHUTEJIbHbBIE PEAKIINU 9
20 | peakumit
21 YMeThb: pacCUMTHIBaTh KOHIIEHTpAIMio KoMiiekcHeix | OK 1-7,
Pemenue 3anay Ha TeMy «KoMIUIEKCHBIE COETUHEHUS 4t MOHOB B PaCTBOPE KOMILIEKCHOM COMH 9

22




Tema 1.2. O0OHapy:KeHHe HHAMBUAYAJbHBIX KATHOHOB U

. 32 181+14n
aHaJIN3 cMeceil KATHOHOB P
YMETh: MOOUPATh YCIOBHS IPOBEICHUS
23 XapakTepucThKa KaTHOHOB | aHAIMTUYECKOW TPYIIIHI. 2 o Ka4eCTBEHHOT'O aHaJIM3a B COOTBETCTBUH C I[K 1.1
YacTHble peakMy KaTHOHOB qyBCTBUTEIBHOCTHIO M CHEIM(PUIHOCTHIO I[IK 1.2
AHATMTUYECKUX PeaKuil
YMeTh: IPOBOJUTH OCAKIECHNUE HOHOB; IIPOBOJUTH IIK 1.3
00HOE OCaXIEHUE HOHOB; ITPOBOIUTH [IK 1.4
JlaGopaTopnass paGora 1. M3yueHue XapaKTepHBIX AP A » TPOBOA
24 . . 2 21p KAaueCTBEHHBIN aHaJIN3 KaTHOHOB IIK 2.1
peakiuii KaTUOHOB | aHAMTUTUYECKON TPYIIIBI
[IK 2.2
1K 2.3
. METh: IOJOUPATh YCIOBHSI IPOBEICHUS
Xapaktepuctuka  kaThoHOB Il  aHanmuTHueckoi Y AOUPATL y POBCA
N Ka4eCTBEHHOTO AHAJIM3a B COOTBETCTBUH C K 1.1
25 | rpynmel. [leiicTBue TPYMIOBOrO peakTuBa. YacTHbIE 2 21
CAKIIHH KATHOHOB YyBCTBUTEIHHOCTHIO U CHEIU(PUIHOCTHIO [IK1.2
p AHAJIMTUYECKUX PEaKIi
YMeThb: IPOBOAUTH OCAXKAECHUE NOHOB; IPOBOAUTH K 1.3
00HOE OCaXK]IEHUE NOHOB; TPOBOIUTH I[IK 1.4
JlaboparopHass pabora 2. M3yueHue XapaKTEpPHBIX AP N » TPOBOA
26 . . 2 211p KaueCTBCHHBINM aHAJIU3 KaTHOHOB IK 2.1
peakuuii kaTuoHoB Il aHanUTHYECKOU TPyMIIbL.
K 2.2
1K 2.3
N METh: MOJOUPATH YCIOBHS MPOBEICHUS
Xapakrepuctuka karnoHoB [II  ananuTHyeckoi Y AOMpATH ¥ DOBEA
o Ka4eCTBEHHOI'0 aHaJIN3a B COOTBETCTBUH C K 1.1
27 | rpynmel. JleficTBue TpynmoBOro peakTuBa. YacTHbIE 2 2T
CAKIIHH KATHOHOB YyBCTBUTEIBHOCTBHIO U CHEU(PUIHOCTHIO K 1.2
P AHATMTUYECKUX peaKInil
YMeThb: IPOBOAUTH OCAXKAECHUE NOHOB; POBOAUTH K 1.3
00HOE OCaXK]IEHUE NOHOB; TPOBOIUTH K 1.4
JlaboparopHass pabota 3. V3yueHue XapaKTEpHBIX AP N > IPOBOA
28 . . 2 21p KAaueCTBEHHBIN aHaJIN3 KaTHOHOB IIK 2.1
peakuuit katnoHoB I anHanuTHYecKoi rpynmsl
K 2.2
1K 2.3
N METh: MOJONPATH YCIOBHS MPOBEICHUS
Xapakrepuctuka KatuoHoB IV aHanmMTHyeckou M JrOMpath y POBEAL
N Ka4eCTBEHHOI'0 aHaJIM3a B COOTBETCTBUH C K 1.1
29 | rpymmel. [leiicTBue TPYMIIOBOTO peakThBa. YacTHEIC 2 21
€aKIIH KaTHOHOB YYBCTBUTEIBHOCTHIO U CHIEU(UIHOCTHIO I[IK' 1.2
P ) AHAIMTUYECKUX peaKInil
YMeTh: MPOBOAUTH OCAXKIECHUE HOHOB; TPOBOAUTH I[K 1.3
JlaGopatopHass pabora 5. M3ydeHue XapakTepHBIX pOBOAL A ) > IPOBOJL
30 . . 2 211p JIpOOHOE OCAXKACHHE NOHOB; TPOBOJUTH [IK 1.4
peakuui KaTnoHOB IV aHaMMTUYECKON IPYIIIIbL. .
KAuECTBEHHBIM aHAJIU3 KaTUOHOB MK 2.1




IIK 2.2

11K 2.3
. METb: MOA0MPATh YCIOBHSI IPOBEACHUS
XapaKTepuCTHKa  KATHOHOB V. HAIHTHYCCKOIH ia‘leCTBeHIII-IOF(p) aHa}JI'II/IBa B CO(EFBCTI([JTBI/II/I c K 1.1
31 | rpynmel. [leiicTBue TpyNmoBOro peakTtuBa. YacTHble 2 21 '
CAKIIMH KATHOHOB qyBCTBUTEIBHOCTHIO M CHEIM(PUIHOCTHIO I[IK 1.2
P AHAJIMTUYECKUX pPEeaKLui
YMeTh: IPOBOJUTH OCAKIEHNUE HOHOB; IIPOBOJUTH IIK 1.3
00HOE OCaXk/IeHUE NOHOB; IIPOBOIUTH I[IK 1.4
32 Jlabopatopuas pabora 6. Msyuemne XapakTepHbix 2 21 EEHGCTBGHHBIﬁHaHaHHS KaTI/IJOHI())B : IK 2.1
peakuii KATUOHOB V aHAJIMTUYECKOUN TPYIIIIHI. p ’
IIK 2.2
1K 2.3
2 kypc 4 cemecTp
33 . METh: MOA0MPATh YCIOBHSI TPOBEACHUS
Xapakrepuctuka KatnoHoB VI anHaimTHueckou Y AOMPATH ¥ DOBEA K 1.1
34 . Ka4eCTBEHHOI'O aHaJIM3a B COOTBETCTBUU C
rpynnsl. [leiictBue rpynmnoBoro peakTtuBa. YacTHble 8 8t K 1.2
35 CAKIIH KATHOHOB qyBCTBUTEIBHOCTHIO M CHIEIU(PUIHOCTHIO
36 p AHATMTHYECKUX peaKIUil
YMeTh: IPOBOJUTH OCAKIECHNE HOHOB; IPOBOJUTH IIK 1.3
00HOE OCaXK/IeHUE NOHOB; IIPOBOIUTH I[IK 1.4
JlaGopatopHass pabGota 7. M3ydeHue XapakTepHBIX AP N > IPOBOA
37 . . 2 21p KAaueCTBEHHBIN aHaJIN3 KaTHOHOB K 2.1
peakiui KaTnoHOB VI aHAMTUYECKON IPyIIIbI
IIK 2.2
K 2.3
YMeTh: MPOBOAUTH OCAKICHUE HOHOB; TPOBOIUTH
JlaGopatopHas pabota 8. AHanu3 cMecH KaTuOHOB | - pOBOAL A > IPOBOJL K 1.1
38 N 2 211p JIpOoOHOE OCaXKAECHHE HOHOB; TPOBOJUTH
V| aHanuTH4ecKOoN IpymIbl. . K 1.2
Ka4eCTBEHHBIN aHATIN3 KaTHOHOB
Tema 1.3. O0OHapy:KeHHe HHAMBHAYAJTbHBIX AHHOHOB U 67 S1T+6ap
aHaJIM3 cMecell AHMOHOB +10cp
39 YMETb: NOA0UpaTh yCIOBUS IPOBEICHUS
40 KaueCTBEHHOI'0 aHaJIM3a B COOTBETCTBUHU C
Xapakrepuctuka [ rpynnsl  aHuMoHOB. YacTHbIE IIK 1.1
41 . 10 10t qyBCTBUTEIBHOCTHIO M CHEIM(PUUHOCTHIO
peaKLUY aHUOHOB IIEPBOU I'PYIIIIBIL. . I[IK' 1.2
42 AHATIUTUYECKUX PEAKIUI
43
44 YMETh: MOJOUPATh YCIOBUS IPOBEICHUS
45 Ka4eCTBEHHOT'O aHaJIN3a B COOTBETCTBUU C
Xapakrepuctuka Il rpymnmer  annoHOB. YacTHble K 1.1
46 10 10t YYBCTBUTEJIBHOCTHIO U CHIEU(UIHOCTHIO
peaKkuMu aHHOHOB . K 1.2
47 AHAJIMTUYECKUX PEAKLUI

48




49

YMCTh: HOIIGI/IpaTL yCJI0BUSA IPOBCACHUA

50 KaueCTBEHHOI'0 aHAJIM3a B COOTBETCTBUH C K 1.1
51 | Tperbs rpymnia aHMOHOB. XapaKTEPHbIE PEAKIIUH. 10 10t qyBCTBUTEIBHOCTHIO M CHIEIM(PUIHOCTHIO K 1'2
52 AHATMTUYECKUX PeaKIUil ’
53
YMETh: MOJAOUPATh YCIOBHS MPOBEICHUS I[IK 1.3
KAa4eCTBEHHOI'0 aHAJIN3a B COOTBETCTBUH C I[IK 1.4
JlaGopaTopHas pabora 9. Anamu3 anmonoB I - Ill
54 . 2 211p YyBCTBUTEIBHOCTHIO U CHIEIU(PHUIHOCTHIO IK 2.1
AHATUTUYCCKOU TPYIIIIHL. .
AHAJIMTUYECKUX PEAKIUI K 2.2
1K 2.3
55 YMETh: TOJOUPATh yCIOBUS IPOBEICHUS
56 KaueCTBEHHOI'O aHAJIN3a B COOTBETCTBHH C K 1.1
57 | AHanu3 cMecu aHHOHOB 10 10T qYBCTBUTEIHLHOCTHIO U CHIEITU(DUIHOCTHIO K 1'2
58 AHATMTUYECKUX PeaKIUit ’
59
60 YMETh: MOJ0UPATh YCIOBUS MIPOBEICHUS
61 KaueCTBEHHOT'O aHAJIM3a B COOTBETCTBHH C
62 . YyBCTBUTEJIHLHOCTHIO U CHEIU(PUIHOCTHIO [IK 1.1
AHanu3 cyxoii conu 11 11T 9
63 AHATTUTHYECKNX PEeaKIni K 1.2
64
65
yYMEeThb: NOA0UpaTh yCIOBUS IPOBEICHUS IIK 1.3
Ka4eCTBEHHOTO aHAJIM3a B COOTBETCTBUU C K 1.4
66 | JlJaboparopuast pabora 10. JlaGopatopHas paboTa.
N 4 4mp YYBCTBUTEIHHOCTHIO U CHEIU(UIHOCTHIO K 2.1
67 | Ananu3z cyxoi coiu .
AHAJIMTUYECKUX PEaKIui K 2.2
1K 2.3
Camocmosamenvhas paboma 00y4arowuxcs:
Ucropus pa3BUTHS aHATUTUYECKON XHUMHUH.
Ileproauyueckuii 3aKOH W TEpUOAUYECKAs CHCTEMA
XUMHYECKHX 31eMeHToB /.. MeHaeneena.
BaxHbIe Ki1acchl HEOPraHUYECKUX COCTMHEHNN.
p a 10 10cp

OcHOBHBIE ~ TUIIBI ~ XMUMHUYECKHX  peakuui B
HEOPraHWYECKOW M aHATUTUYECKON XUMUHU.

@akToppl BIMAIOIIAE HA CKOPOCTh XMMHUYECKHUX
peaKuii.

[TonroToBKa OTYETOB MO JIAOOPATOPHBIM PabOTaM.




TexHUKa aHATUTHYECKUX PadoT.

[Tocyna u 000py0BaHNE B KAYSCTBCHHOM aHAJIH3E.
Croco0bl OYUCTKH XUMHUYECKOH TOCYIBI.
[ToAroToBKa OTYETA M 3aIlMTAa aHAJIU3a CYXOH COJIH.

Bcero 1131+20ap+10cp




3. YCJIOBUA PEAJIN3AIIMM YYEBHOM JUCIHUILIVHBI
3.1 TpeOoBaHnusl K MATepUAJIBLHO-TEXHHYECKOMY 00ecre4YeHU 0

Peanuzanus yueOHON AUCIUTUIMHBI TPEOYET HATUYMS:
nabopaTopur AHATUTHUYECKON XUMUH.

O6opynoBaHue 1a00paTOPHH:
Boimspknoi  mikag; nmabopaTtopHble cronbl; xumudeckas mnocyga ['OCT 25336
«[locyna m obopynoBanue nabopaTopHbIC CTEKISHHBIC. THITBI, OCHOBHBIE IapaMeTpbl W
pasMepbl»; BEChl AHAJIMTUYECKHE; BEChl TEXHHUYECKHE, IITAaTHBHl METAJTMUECKUE,

JNEKTPOIUIUTKY; MydenbHas TMedb, CyIWIbHBIA IKad; ueHtpudyra mgadopaTopHas,
CTaJIOHBI.

3.2 UndopmannonHoe odecrieyeHne 00yueHust

OCHOBHBIE HCTOYHHKHU:

1 Bepummnun, B. V. Ananutudeckas xumus: yue6Huk / B. U. Bepmunun, 1. B. Brnacosa,
U. A. Hukudoposa. — 3-e usn., crep. — Cankr-IlerepOypr: Jlanp, 2019. — 428 ¢. — ISBN
078-5-8114-4121-1. — TekcT: 31eKTpOoHHBIN // JIaHb: 2JEKTPOHHO-OMONMMOTEYHAsI CUCTeMa. —
URL: https://e.lanbook.com/book/115526

JIOTIOJTHUTEIbHBIE HCTOYHHUKH:

2 Ananutuyeckas xumus. Xumudeckuil ananuz: yuyeOHuk / W. I'. 3enxeBuu, C. C.
Epmaxkos, JI. A. Kaprosa [u ap.]; nox penakuueii JI. H. MockBuna. — Cankt-IletepOypr: Jlansb,
2019. — 444 c. — ISBN 978-5-8114-3460-2. — Texkcrt: 21eKTpoHHBIN // JIaHb: 31E€KTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/123662

15


https://e.lanbook.com/book/115526
https://e.lanbook.com/book/123662

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM

TACHATITAHBI

KoHTpo1b M oOLeHKa pe3yJbTaTOB OCBOCHHS Y4YeOHOW IUCIMILIMHBI OCYIIECTBISETCS
Iperno/iaBaTesieM B MPOIecce MPOBEISHHs MPAKTUUYECKUX 3aHATHN U J1a00paToOpHBIX padorT,

TCCTUPOBAHM, a4 TAKIKC BBITIOJIHCHUSA O6y‘-IaIOH_II/IMI/IC$I WHIAUWBUYAJIbHBIX 3aHaHHfI, IIPOCKTOB,

HUCCJIETIOBAHUM.

Pe3ysabTarsl 00yyeHus

DopMbI U METOIbI OLIEHKH

Kpurepum ouenku

3Hanusa

[IpaBuiia XpaHEHMUS,
HCIIOJIb30BaHMS, YTHIM3ALUU
XUMHYECKUX PEaKTUBOB;
Metonos Ka4eCTBECHHOT'O
aHaJn3a;

Ycenosuit IIPOBEICHUS

AHAIMTUYCCKUX PCaKIUi;
AHamuTHYECKON KiaccuuKam
HOHOB;

3aKoHa JeMCTBUS Macc;

Teopun AIIEKTPOITUTUICCKON
JIICCOIMALINY;
KucioTHo-0CHOBHBIX CBOICTB
BEIIIECTB;

Crioco60B pacuera pH
pPacTBOpOB;

XapakTepUCTUK  KOMIUIEKCHBIX
COCIUHCHMIA,

Crioco60B oOHapy KeHUs
KaTHOHOB,

Crnioco6oB oOHapyKeHUs
AQHMOHOB.

CyIIHOCTH TPaBUMETPUUYECKOTO
aHam3a;

TexXHUKHU BBITOTHEHHS
IPaBUMETPHYCCKOTO aHAIN3a,
OCHOBHBIX onepanui
IPaBUMETPHYCCKOTO aHAIIN3a,
Ob6nacTeit mpuMeHEeHUS
IPaBUMETPHYCCKOTO aHAIIN3a,
CyHIHOCTH TUTPUMETPUIECKOTO
aHam3a;

Crioco6oB BBIpayKEHHS
KOHHGHTpaHI/H/I;

[TpaBua NPUTrOTOBICHUS
CTaH}IapTHBIX 158
CTaHJapTHU30BAHHBIX PACTBOPOB;
MeTtonoB u crioco00B
TUTPUMETPHUUCCKOTO aHAIIN3A;
DT1anoB 00pabOTKN JaHHBIX
TUTPUMETPHUCCKOTO aHAJIN3A;

JlemoHCTpHUpYyET 3HAHUS:
IIpaBUII XpaHeHus,
HCIIONB30BAaHUS,  YTUIU3ALUU
XUMHYECKHUX PEaKTUBOB;
METO/I0B Ka4eCTBEHHOT'O

aHaln3a; YCJIOBUH IPOBEIEHUS
aHAJIMTHYCCKUX peakuuii;
aHAJIMTUYECKON KilacCH(UKauu
MOHOB; 3aKOHA JCHCTBUS MAacc;
TEOPHH JIEKTPOIUTUYECKOM
JUCCOLMAIUY; KHCJIOTHO-
OCHOBHBIX CBOMCTB BEILECTB;
Croco0oB pacuera pH
pacTBOpOB; XapaKTePUCTUK
KOMIUIEKCHBIX COeIMHEHUIA;,
croco0oB oOHapy XKeHUs
KaTHOHOB; croco0oB
oOHapy>KeHHsI aHUOHOB.

JlemoHCTpHpYyET 3HAHUS:
CYUIHOCTH T'PaBUMETPUYECKOTO
aHalN3a; TEXHHUKH BBITIOJTHEHUS

IPaBUMETPUYECKOTO  aHAJIN3a;
OCHOBHBIX onepanui
IPaBUMETPUYECKOTO  aHAJIN3a;
oOnacreit PUMEHEHUs
IPaBUMETPUYECKOTO  aHAJIN3a;

CYIIHOCTH TUTPUMETPUYECKOTO
aHaJN3a; CIIOCOOOB BBIPAKEHUS
KOHIICHTPALINH; IIpaBUII
IIPUTOTOBJIEHUSI CTAHIAPTHBIX U
CTaHJapTU30BAaHHBIX PACTBOPOB;

METOIOB u C11oco0oB
TUTPUMETPHUECKOTO  aHAN3a;
9TanoB  00pabOTKM  JaHHBIX
TUTPUMETPHUECKOTO  aHAJN3a;
METPOJIOTHUECKUX

XapaKTePUCTUK METOIUK.

[TuceMenHbIi onpoc
VYeTHBII onpoc

DK3aMeH
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Mertponoruueckux
XapaKTEPUCTUK METOIMK.

YmMmenus
[TonOupate ycinoBus npoBeaeHUS

Ka4yeCTBEHHOI'O aHaJIN3a B
COOTBETCTBHUH C
YyBCTBUTEIHHOCTBIO U
CHEeU(PUIHOCTHIO
AQHAJIUTUYECKUX PEaKIUii;
[TonGupate ycnoBus,
HE0OXOUMBIE 111 U3MEHEHUS
CKOpPOCTH aHATUTUYECKOU
peaKIyy U paBHOBECHUS
00paTHMBIX PEaKIuii;
PaccunThIiBaTh KOHIIEHTPAIIHIO
HMOHOB B PacTBOpax CadbIX U
CWJIBHBIX 3JIEKTPOJIUTOB;
[IpoBoANTH OCaXK/IEHUE HOHOB;
[IpoBoauTh TpoOHOE OCAKIACHHE
HOHOB;

Ornpenenarh CTeeHb HACHIIIEHUS
pacTBOpOB;

[IpoBonuts pacuer pH pacTtBopoB
CWJIBHBIX U CIa0BIX
ANEKTPOJIUTOB;

[TpoBOANTH pacyeTs ¢ IENbI0
IpUroTOBIIEHUS Oy (hepHbIX
pacTBOpOB;

PaccunThIiBaTh KOHIIEHTPAIIHIO
KOMIUIEKCHBIX HOHOB B PacTBOpPE
KOMILIEKCHOM COJIH;

[TpoBOIUTH KaYECTBEHHBIN
aHallu3 KaTHOHOB;

IIpoBOAMTH KaYECTBEHHBIN
aHaJn3 aHHOHOB.

Bri6upats onTUManbHBINA METOT
aHaJIn3a;

IIpoBOaUTE pacueTsl,
HEOOXOIMMEIE JJIS BEIITOTHEHHS
rPaBUMETPUYECKOTO aHAJIN3A;
[IpoBOINUTH rpaBUMETPUUECKUI
aHaJIN3 OPraHUYECKUX U
HEOPraHUYECKUX BEIIECTB;
IIpoBOIUTE METPOIIOTUYECKYIO
00paboTKy TaHHBIX;

Bri6upars onTUManbHBIA METOT
TUTPUMETPUYECKOTO aHAIN3A;

JleMOHCTpUpYET 3HAHMUSL:
oJI0MpaTh yCIOBUSI IPOBEIECHUS
KayeCTBEHHOI'O aHAJIN3a B
COOTBETCTBUH C
YyBCTBUTEIHHOCTBIO U
cneuu(pUIHOCTHIO
AHAJIMTUYECKUX PEAKIIUM;
010U paTh yCIOBUS,
HE00XOAUMBIE JJI1 U3MEHEHUS
CKOpPOCTH aHAJIUTUYECKOM
peakiy U paBHOBECUS
00paTUMBIX PEAKIIMA;
paccYMTHIBATh KOHIICHTPALIUIO
MOHOB B paCTBOpPAax CIa0bIX U
CHJIBHBIX 3JIEKTPOJIUTOB;
IIPOBOJUTH OCAKJIEHUE UOHOB;
IIPOBOJIUTH IPOOHOE OCAXKACHUE
HOHOB;

OIIPEACIIAT CTENEHb
HACBIIIEHUS] paCTBOPOB;
MIpOBOANTH pacyeT pH
PacTBOPOB CUJIBHBIX M CIA0bIX
AJEKTPOJIUTOB; IPOBOAUTH
pacueTsl ¢ LeNblo
NpUroTOBIIEHUS Oy (hepHbIX
pacTBOpOB;

paccUMTHIBaTh KOHIIEHTPALIUIO
KOMIUIEKCHBIX HOHOB B PacTBOpE
KOMIUIEKCHOW COJIH; TPOBOJIUTH
Ka4yeCTBEHHBI aHAIN3
KaTHOHOB; TIPOBOJINTH
KaueCTBEHHBIN aHAJIN3 AHUOHOB;
BBIOMPATH ONTHMAIBHBIN METO]T
aHaJN3a; MPOBOJAUTH PACUETHI,
HEO0XOAUMBIE JIJIs1 BHITIOJIHEHHUS
IPaBUMETPHUUECKOTO aHAIIN3A;
MIPOBOJIUTH TPABUMETPUUECKUN
aHaJIN3 OPraHUYEeCKUX U
HEOPraHUYECKUX BEILIECTB;
IIPOBOJIUTH METPOJIOTUYECKYIO
00paboOTKy JTaHHBIX; BEIOUPATH
ONTUMAIBHBINA METOJ
TUTPUMETPHUECKOTO aHAIIN3A;

DkcnepTHOE HAOMIOIeHNE
3ammra 1ab0paTOpHBIX
pabor
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IIpoBonuTh pacyer
KOHLEHTPALUU pacTBOPa;
IIpoBOIUTH IPUTOTOBIIEHUE
pPacTBOPOB U PEAKTUBOB;
IIpoBONUTH TUTPUMETPUUECKUI
aQHAJIN3 OPTaHUYECKUX U
HEOPraHWYECKUX BELIECTB
pa3IMYHBIMU METOaMU U
crocobamu;

ITpoBoaMTE pacueT pe3yabTaToB
TUTPUMETPUYECKOTO aHAJIN3A.

IIPOBOJAUTH pacyer
KOHIICHTPALIUHU PacTBOPA;
MMPpOBOAUTH MPHUIOTOBJICHUC
pPacTBOPOB M PEAKTHBOB;
HPOBOJUTH TATPHUMETPUICCKHI
aHAJIN3 OPraHMYECKUX U
HEOPraHMYECKUX BEIICCTB
Pa3IMYHBIMU METOJIAMH U
croco0amu; MPOBOIUTH pacueT
pe3yJIbTaToOB
TUTPUMETPHUYECKOTO aHAITU3A.
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5 OGOCHOBAHHUE BAPUATUBHOMN YACTHU

OcHoBaHMeM [JIs BBEJIEHUSI HOBBIX SJIEMEHTOB SBIIETCS 3ampoc paboToiarens Ha
JOTIOTHATEbHBIE pe3ynbTathl ocBoeHus: [IIICC3, ¢ yyeToM mpodeccHOHANBHBIX CTaHIAPTOB
(kBanmuuKanMOHHBIX TpeOoBaHul), He npeaycMmorpenHbie PI'OC, u npeanonaraeT yBeandeHUue
Ha 86 4acoB Ha U3YUYCHHE TUCIUIUIMHBI « AHATTUTHYECKAS XUMHUSD JUISl TIOJTYUYCHHS YIITyOJICHHBIX
3HAHUU U COBEPILIEHCTBOBAHUS YMEHUN U MPAKTUYECKUX HABBIKOB.
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