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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

1.1 Ob6aacts npuMeHeHUs padoyeil MporpaMmal

Pabouass mporpamma y4eOHOW TUCIMIUIMHBI SIBJISICTCSI YacThIO IPOTPAMMBI ITOATOTOBKH
cnenuanucToB cpennero 3BeHa B coorBercTBuu ¢ PI'OC mo cnemmansHoctr CITO 18.02.12
«TeXHOJIOTUSl aHAJIMTUYECKOTO KOHTPOJII XWMHYECKUX COCTUHEHUI» (YPOBEHb TOITOTOBKU
0a30BbIiN).

1.2 Mecto yueoHoii aucuunannsl B ctpykrype IIICC3:

JucuuivHa  «AHQINTUYECKAs XUMHSA» SIBIAETCS YacTbhio 0O0IIENpodecCHOHATBLHOIO
1uKJia. FiMeer npakTUUECKYO HalPaBJIEHHOCTh U MEXIIPEAMETHYIO CBSI3b C TAKUMHU JIUCHUIUIMHAMU
Kak: «Opranuueckas XuMusa», «OOas U HeopraHudeckas XUMHs», «Pusndeckas U KOJUIOMIHAS
XUMHS», a Takke ¢ mnpodeccuoHanbHbiMu Monyismu: [IM 01 «Ompenenenue onTHUMaibHBIX
CPEACTB U METOJOB aHa/n3a NPUPOAHBIX U IMPOMBIIIIEHHBIX MaTtepuanos», [IM 02 «IIposenenue
KAUECTBEHHBIX M KOJIMYECTBEHHBIX AHAJIW30B IPUPOJHBIX M IPOMBIIUIEHHBIX MaTEpUalIoB C
IPUMEHEHUEM XUMHUYECKUX U (PU3UKO-XUMHUECKUX METOI0B aHAIH3a».

1.3 Hearu wu 3amaum AUCHUIUIMHBI — TpPe0OBaHUA K Pe3yJibTATAM OCBOCHUSA
JAUCHHUILTHHBI

B pe3ynbrate 0cBOSHHS NUCHUILUIMHBI O0yYarONIHICS TOMKEH YMETh!

- HOI{6I/IpaTb yCiioBuA HTOPOBCACHUSA KAYCCTBCHHOTO aHajJIM3a B COOTBCTCTBHU C
YYBCTBUTEIHHOCTBIO M CHEIM(PUIHOCTHIO AHATUTUICCKUX PEAKIIHIA;

— moaOupaTh yCIOBUS, HEOOXOUMbIE /I U3MEHEHHSI CKOPOCTH aHAJTUTHUYECKON PEeaKiuu
Y paBHOBECHUSI OOpPaTUMBIX PEaKIUi;

— PaCCUYUTHIBATHL KOHICHTPALWIO HOHOB B paCTBOPax CJIAOBIX Y CUJIBHBIX OJICKTPOJIUTOB;

— IIPOBOAHTH OCAXKIACHUC NOHOB,

— TMPOBOAHTH IPOOHOE OCAK]ICHUE NOHOB;

— ONpeaciiATb CTCIICHb HACBIIICHWA PaCTBOPOB,

— TPOBOJUTH pacyeT pH pacTBOPOB CHIIBHBIX U CIA0BIX 3JEKTPOIUTOB;

— TPOBOJUTH PACUETHI C IIEJIBI0 IPUTOTOBICHUS OY(EpHBIX paCTBOPOB;

— pPaccUMTHIBaTh KOHLEHTPAIMIO KOMIUIEKCHBIX HOHOB B PACTBOPE KOMIUIEKCHOM COJY;

— TPOBOAUTH KAUEeCTBEHHBIN aHAIN3 KATHOHOB;

— TPOBOJUTH KAUeCTBEHHBIN aHATN3 aHHOHOB,

— BBIOMpATh ONITUMANIBHBIN METOJ aHATN3a;

B pe3ynbpTare ocBOCHHS AUCIUIUIMHBI 00YJAIOITUICS JOJIKEH 3HATH.

— TpaBWJIa XpaHEHUs, UCTIONb30BAHMS, YTUIU3AINN XUMUYECKUX PEAKTUBOB;

— METO/I0B KaUeCTBEHHOI'0 aHaJIN3a;

— YCJIOBUH NPOBEICHUS aHATUTUUECKUX PEAKIINI;

— aHAJTUTUYECKON KiacCU(UKAIUU HOHOB,;

— 3aKoHa JefcTBUS Macc;

— TEOPUU DIEKTPOJUTHUECKON AUCCOLMAINH;

— KHCIIOTHO-OCHOBHBIX CBOMCTB BCIICCTB,

— cmocoboB pacyera pH pacTBopoB;

— XapaKTCPUCTUK KOMITJICKCHBIX COC}IHHGHHfl;

— ¢cnocoOoB 0OHApYKEHUSI KAaTHOHOB;

— ¢cnocoboB 0OHApYKEHUSI aHHOHOB,

— C€Mmoco00OB BBIPAKEHUST KOHIICHTPAIUH;
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— IIPaBWJI IPUTOTOBJICHUS CTAaHAAPTHBIX U CTAHIAPTU30BAHHBIX PACTBOPOB;

TexHHUK DOJDKEH 001a0aTh OOIIMMY KOMIIETEHITUAME, BKIIOYAIOIIUMH B Ce0sI CIIOCOOHOCTD:

OK 1 BseiOupate cmocoObl pemieHus 3amad  MpoPECCHOHAIBHOW  JIeATEIbHOCTH,
MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 2 OcymiecTBasaTh MOKWCK, aHAIW3 W WHTEPIPETAHNI0 HHPOPMAIMKH, HEOOXOIUMOMN s
BBITIOJTHEHUS 3a/1a4 MPOPECCHOHATBHON e TeIbHOCTH;

OK 3 IlnanupoBaTh W pealu30BbIBaTH COOCTBEHHOE MpodeccHoHalbHOE U JTUYHOCTHOE
pa3BUTHE;

OK 4 PabGoTaTh B KOJUICKTUBE M KOMaH/ie, 23((HEKTUBHO B3aMMOJICHCTBOBATh C KOJIJIETaMH,
PYKOBOJICTBOM, KIIUEHTAMH;

OK 5 OcymecTBiiTh YCTHYIO U MUCbMEHHYIO KOMMYHHKAIUIO Ha TOCYITaPCTBEHHOM SI3bIKE
C Y4ETOM OCOOCHHOCTEH COIMANBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 6 IIposiBiaTh rpaskJaHCKO-NaTPHOTUYECKYIO MO3UIHNIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHNE Ha OCHOBE TPAJAUIIMOHHBIX O0IICUEIIOBEYECKIX [IEHHOCTEH;

OK 7 CopeiicTBOBaTh COXPAHCHHUIO OKpYXKAIOUIEH Cpeabl, pPecypcocOEpeKeHHUIO,
3¢ (HEKTHBHO JCWCTBOBAThH B YPE3BBIYANHBIX CUTYAIIUSX;

OK 9 Ucnonb3oBath nH(POPMALIMOHHBIE TEXHOJIOTUU B MPO(ECCUOHANBHOM 1eATEIbHOCTH;

OK 10 Ilonb3oBarbcst NpodeccHOHANIBbHOM JOKYMEHTAallMe Ha TOoCyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

Texnuk nomxeH o001aaaTh NMPO(ECCHOHATBPHBIMU KOMIETEHIMSIMH, COOTBETCTBYIOIIUMU
BUJIaM JI€SATEIbHOCTH:

[IK 1.1 OuenuBaTh COOTBETCTBHE METOJUKH 3a/ladyaM aHajIKM3a Mo JHAra30Hy U3MepPSIeMbIX
3HAYCHUU ¥ TOYHOCTH;

I1K 1.2 Beibupath onTuMaabHbIC METO/IbI AHAJIN3A,

IIK 1.3 [ToaroraBnuBaTh peareHThl, MaTEpHalibl U PaCTBOPHI, HEOOXOAUMBIE JIJIsl aHAJIN3A,

I[IK 1.4 PabGotaThb ¢ XMMHUYECKMMH BEIIECTBAMH U OOOpPYIOBAaHHEM C COOJIOJICHUEM
OTPACIIEBBIX HOPM U IKOJIOTHYECKON 0€301MacHOCTH;

IIK 2.1 OGcnyxuBaTh U 3KCILUIyaTUPOBaTh J1abopaTopHOE 000pYAOBaHUE, UCIBITATEIHHOE
000pyI0BaHKE U CPEICTBA U3MEPEHUS XUMUKO-aHATTUTUICCKUX JTaA00paTOpHit;

[IK 2.2 IIpoBOOuTh KayeCTBEHHBIH M KOJMYECTBEHHBIM aHAIN3 HEOPTraHWYECKUX U
OPTraHWYECKUX BEIIECTB XUMUYECKUMHU U (PU3UKO-XUMUYECKUMH METOIaMU

I1K 2.3 IIpoBOIUTH METPOJIOTHYECKYIO 00pabOTKY pe3yIbTaTOB aHAIU30B.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

Buj yueOHoi1 padoThI O0bem yacoB
MakcumanbHas yueOHass Harpy3ka (Bcero) 157
Oo6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 139
B TOM YHUCIIE:
TEOPETUUECKUE 3aHSITUS 119
nabopaTtopHbIe paOdOThI 20

IMPAKTUYCCKHUE 3aHATHUA -

KOHTpOJbHas paboTa -

KYpPCOBOM IPOEKT -

CamocrtosiTeibHas padora o0yuyaromerocs (Bcero) 10
Crnioco0nI repecyeTa KOHIICHTPAIHMA 10
Koncyabranumn 2
IIpomeskyTouHnas arrecTauus: B popme IK3aMeHa 6




2.2 TemaTn4yecKMii IJIAH U COJePKaAHME YUeOHON TUCUMIIIIMHBI AHAJIUTHYECKAS XUMUS

KoauuecTBO 4acoB
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enr, 3amadd U crenuduKa yu4eOHOW AUCIHUINIAHEIL
1 | Beenenue 2 2T Heamn, 3an un Yq et OK 1 1
3HaTh: BEHIOMPATHh ONTUMAILHBIN METOJT aHATN3a
. 1171+20n
Pa3pnen 1. KauecTBeHHBII aHAJIN3 147 p
+10cp
Tema 1.1. Teoperuueckue OCHOBbI Ka4eCTBEHHOI'O 16 467
aHaJIH3a
3HaTh: yCIOBUS NMPOBEJACHUS aHATTUTUICCKUX PEAKITUH;
3aKOHa JIEUCTBUS MacC, UICTOPUIO Pa3BUTHUS
AHAIMTUYECKOM XMMHHM Kak Hayku B Poccun, npenmer,
COZIepXKaHUE U 33J1a4l aHAIUTHYECKOU XUMUU,
9 AHanmuTHYecKass XUMHUS KaK HayKa O METOJaX aHaau3a 2 o pa3BUTHE aHATMTHYECKOW XUMUU B HacTosee Bpems, | OK 1-7, 1
KJIaCCU(UKALIUIO METOJI0OB AaHATTUTUIECKON XHUMHHU: 9,10

BCIIECTBA, €€ MCCTO B CUCTEMC HAYK

XUMHUYECKHe, (Pr3HUecKrue U GU3NKO-XUMUUYECKHE
METO/IbI aHAIN3a, CTaJUN aHAIUTHYECKOTO Mpolecca:
0TOOp MPOOBI, HOArOTOBKA IPOOBI, U3MEPEHHE, OLIEHKA
pe3yJbTaTa U3MEepeHHs




TeOpeTI/IquKI/Ie OCHOBBI KQYCCTBCHHOI'O aHaJIM3a

2T

3HaTh: METO/IbI KAUECTBEHHOTO aHAIIN3a; YCIOBUS
MIPOBE/ICHUS AaHATUTUYECKUX PEaKIIHii;
AQHAJTUTUYECKYIO KJIACCU(UKAIMIO HOHOB,
XUMUYECKYIO HICHTH(PHUKAINIO, Crienn(pruiecKue
pEaKINK, METO/Ibl KAUECTBEHHOTO aHAN3a, aHAJIH3
CYXHMM ITyTe€M: MUPOXUMHUYECKHE aHAIIU3 U METO]T
pacTHpaHusi, aHAJIN3 MOKPBIM IIyTeM

OK 1-7,
9,10

o~

YyBCTBUTEIBHOCTD AHAITUTHYIECKUX peaKuum.
KonuyecTBeHHbIE XapaKTEpUCTUKHN YyBCTBUTEIbHOCTH

41

3HaTh: YCIOBUS MIPOBEICHHS AHATUTUYCCKIX PEaKIINM;
AQHAIUTHYECKYIO KIIACCH(DUKAIMIO HOHOB; KUCIOTHO-
OCHOBHBIE CBOICTBA BEIIECTB; CIIOCOOBI OOHAPYKEHHS
KaTHOHOB; CIIOCOOBI OOHAPYKCHUS] aHHOHOB,
OTKpLIBaeMI:Iﬁ MHWHUMYM, NPCACTIbHAasA KOHUCHTPALUA,
MHHUMAJIBHBIH 00beM IPeeIbHO Pa30aBICHHOTO
pacTBOpa., BpeMs peakiiu. Y CIIOBHS POBEICHUS
AQHAJTUTUYECKUX peakuuil. CrienuuIHOCTh U
n30MPaTEIbHOCTh AHAIUTUYECKUX PEAKIIHIA.
Amnanutndeckas kinaccupukanus HoHoB. CynbhumHas
cucrema Kiaccudukanuu KaTHoHoB. KuciorHo-
OCHOBHas CUCTEMa KJIACCU(HUKAIIMU KATHOHOB.
Krnaccudukanus aHnoOHOB

OK 1-7,
9,10

3aKOH JEHCTBUSA MacC KaK OCHOBa KayeCTBEHHOIO
aHasin3a. CKOpoCTh XMMHUYECKOH peakuuu. DakTopsl,
BJIUSIIOLIME Ha CKOPOCTh XUMUYECKOW peakuu

2T

YMeTh: noaduparth ycioBus, HEOOXOAUMBbIE JUIs
MU3MEHEHUS CKOPOCTH AHAJTIMTUYECKON PEAKLINU U
paBHOBECHs 0OpaTUMBIX peaKIuii;

3HaTh: 3aKO0H nercTBus Macc. KoHcTaHTa ckopocTu
xuMudeckoit peakiuu. [1paBuno Baut-I'odda.
Xumnueckoe paBHoBecre. KoHcTaHTa paBHOBECHS
xumuyeckon peakuuu. Ipuanun Jle larense.
BinsHMe Ha XMMHUYECKOE PaBHOBECHE TEMITEPATYpHI,
JIaBJICHUs U KOHLICHTPALIUK PEarupyroluX BEIECTB

OK 1-7,
9,10




~

Bonoponnsiii mokazarens. HMoHHOe mpou3BencHUE
Bojbl. Pacuer pH cnabbix u cUIbHBIX KUCIOT. Pacuer
pH u pOH cnaleiX 1 CHIBHBIX OCHOBaHUI

41

YMeTh: poBOaUTh pacueT pH pacTBOPOB CHIIBHBIX U
CJIa0BIX AMEKTPOIUTOB; MPOBOAUTH PACUETHI C IIEITBIO
MPUTOTOBJICHUS OyPEepHBIX PaCTBOPOB;

3HaTh: KUCIIOTHO-OCHOBHBIE CBOMCTBA BEUIECTB;
crocoObl pacyera pH pactBopoB. Haukaropsl,
M3MEHSIONINE OKPAcKy B 3aBUCUMOCTH OT pH cpensl.
Bydepubie pactBopbl. KucioTHble 1 OCHOBHbBIE
Oydepnbie pactBopbl. Pacuer pH OydepHoii
KHCIIOTHBIX U OCHOBHBIX Oy(epHBIX CUCTEM.
Bbydepnas cuna u OydepHast eMKOCTb

OK 1-7,
9,10

10

PaBHOBecue B reTeporeHHbIX CHCTeMax. [ 'pymnmoBsie,
CEJICKTUBHBIC u CrerpUIeCKIe PEaKTUBBI.
Hacepimiennsle, HeHACBIIEHHbIE U TMEPECHIIICHHBIC
pactBopsl. [IpousBenenre pacTBOPUMOCTH

41

3HaTh: TEOPHUIO AIEKTPOIUTHIECKON TUCCOLMALIUY.
PacTBOpHMOCTB U CIIOCOOBI €€ BBIpaKEHUSI.
OnpezneneHre BO3MOXHOCTH BbIMAICHHSI OCaIKa 10
IPOU3BEJCHUIO pacTBOpUMOCTHU. BbiOOp ocagurens.
Brnusinue CUITBHBIX DJICKTPOIMTOB HA PACTBOPUMOCTD.
CouneBoii 3¢ dext. BrusiHue Temmneparypsl Ha
pPacTBOPUMOCTb

OK 1-7,
9,10

11
12

I'maponus conen

iy

3HaTh: KUCIOTHO-OCHOBHBIE CBOMCTBA BEIIECTB.
['unponus comneil, 00pa30BaHHBIX CHIIbHBIM
OCHOBaHHUEM U ci1abo# kucinotTou. ['uaponus conei,
00pa30oBaHHBIX CIA0BIM OCHOBAHUEM M CUIILHOM
kuciotoil. ['maponus coneit, 00pa3oBaHHBIX C1ab0i
KHCTIOTOM 1 cnabbiM ocHoBaHueM. KoHcTaHTa
ruaponuza. Crenens ruaponusa. Onpenenenne pH
pacTBOpa COJNM JJIsl TPEX CIy4aeB TUAPOIIU3a.
®dakTopbl, BIUSIONINE HAa CTENIEHb THAPOJIH3A.
['maponus comu, oOpa3oBaHHON crlaboit
MHOTOOCHOBHOM KHCJIOTON MJIH CJIa0bIM
MHOT'OOCHOBHBIM OcHOBaHHeM. Pacuetr pH B pactBope
KHUCJIBIX COJIEN

OK 1-7,
9,10




3HaTh: XapaKTEPUCTUKY OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakinii. OKUCIUTEb.
BoccranoBuress. OKUCINTENbHO-BOCCTAHOBUTEIBHBII
noteHman. CTaHIapTHBINA OKUCIUTEIBHO-

13 BOCCTAHOBUTEJbHBIN MOTEHIMAN. Y PaBHEHUE OK 1-7,
14 OKHCTUTENEHO-BOCCTAHOBUTEIILHBIC PEAKITHH 4t Hepucra. Hanpasienue oKUCIUTENIbHO- 9,10
BOCCTAaHOBUTEILHOM peakiuu. KoHcTanTa paBHOBECHS
OKUCIUTEIHbHO-BOCCTAHOBUTEIILHOTO MIPOIIecca.
Cnioco0bl ypaBHUBAHUS OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI. MeTo 3IIEKTPOHHOTO
Oasanca. MeTo1 3JIeKTPOHHO-HOHHOTO OaiaHca
3HaTh: XapaKTEPUCTUKY KOMILJICKCHBIX COCTUHCHHM.
O06pa3oBaHre KOMIUICKCHBIX COCTMHCHHIA.
KomruiekcHbie HoHBI. CTPOCHHE KOMITJICKCHBIX
coenuHeHui. KommiekcooOpa3zoBarens. JIuranb.
Ornpenenenne 3apsiia KOMIUIEKCHBIX HOHOB. OK 1-7
15 KoopanHanroHHOE YK CII0 KOMITJIEKCO0Opa3oBaTels. '
KoMmmiekcuble coennHeHns 4T N 9,10
16 HomeHKkmaTypa KOMIUIEKCHBIX COSIMHCHHIA.
Kiaccudukanmst KOMIUIEKCHBIX COSAMHEHUH.
Y CcTOMYMBOCTE KOMIIIIEKCHBIX COSIUHCHUM.
KoncranTta HecToiikocTu. BHyTprKOMIIIEKCHBIE
coenrHeHNs. 3HaYeHUs KOMIUIEKCHBIX COSINHEHNNA B
XAMHYECKOM aHaJIN3e
17 YMeTb: pacCUnThIBaTh KOHLEHTPALMIO HOHOB B OK 1-7,
18 Pemenue 3anay Ha Temy «loHHOE paBHOBECHE 4t pacTBopax C1aldbIX U CHIIBHBIX JJIEKTPOIUTOB 9,10
19 | p YMeTh: OnpenensaTh CTeNeHb HACBIIICHHS PAaCTBOPOB OK 1-7,
eIIeHHe 3a/1a4 Ha TeMy «PaBHOBecHe B HACHIIICHHBIX At 9 10
20 | pacTBOpax» ’
VYMeTh: COCTaBIITh OKHCIUTEIIHLHO- OK 1-7,
21 | YpaBHuBaHue OKHMCIIMTENHHO-BOCCTAHOBUTEIBHBIX
N 4T BOCCTAHOBUTEJIbHBIE PEAKIIUU 9,10
22 | peakuuii
23 YMeTh: paccuuThIBaTh KOHIIEHTpaIuio KomiuiekcHoix | OK 1-7,
Pemenue 3amau Ha Temy «KoMIieKCHbIE COSMHEHUS 4t HMOHOB B PacTBOpPE KOMITJIEKCHOW COJIA 9,10

24




Tema 1.2. O0OHapyKeHUe HHAUBUAYAJIbHBIX KATHOHOB U

. 70 60T+10p
aHaJIM3 cMeceil KAaTHOHOB
YMETb: MOJA0UPATh YCIOBUS MIPOBEICHUS
apaKTEepUCTUKA KAaTHOHOB | aHaTMTUYECKON TPYMIIBI. KaueCTBEHHOT'O aHAJIW3a B COOTBETCTBUHU C .
o5 X I y 2 o K 1.1
YacTHble peakiinu kaTuoHoB432ii1 YyBCTBUTEIBHOCTHIO U CHIEIU(PHUIHOCTHIO I[K 1.2
AHAIUTHYECKUX PEAKIUI
YMeTh: IPOBOJUTH OCAXKICHUE NOHOB; TPOBOIUTH IIK 1.3
26 JlaboparopHass pabora 1. M3yueHue XapaKTEpHBIX 2 o JIpOOHOE OCAXKIACHUE HOHOB; TPOBONTH I[IK 1.4
peakuii KaTHOHOB | aHATUTUYECKOH TPYIIIIbI p Ka4ueCTBEHHbBIN aHaIN3 KaTHOHOB IIK 2.1
K 2.2
. METh: IOJIOMPATh yCIOBUS MPOBEACHUS
Xapakrepuctuka  KatuoHoB Il aHanmmMTHyeckou Y FIOMpATh y POBCI
o Ka4eCTBEHHOI'0 aHAJIN3a B COOTBETCTBUU C IK 1.1
27 | rpynmbl. JlelicTBUE TPYNIOBOrO peakTuBa. YacTHBIC 2 2T
CAKIIIN KATHOHOB YYBCTBUTEIHHOCTHIO U CHEIU(PUIHOCTHIO I[IK 1.2
p AHATUTHYECKUX PEAKIUI
. METh: IOJIOMPATh YCIOBUS MPOBEACHUS
Xapaktepuctuka katuoHoB Il  aHanmuTHuYeckou Y FIOMpATD ¥ POBCI
o Ka4eCTBEHHOI'0 aHAJIN3a B COOTBETCTBUU C IK 1.1
28 | rpymmel. [leiicTBUEe TPYMIIOBOIO peakThBa. YacTHbIE 2 21
PeAKIIH KATHOHOB YYBCTBUTEIHHOCTHIO U CHEIIU(PUIHOCTHIO I[IK 1.2
AHATUTHYECKUX PEAKIUI
JlaGopatopnast pabora 2. M3yueHue XapaKTepHBIX YMeTh: NpOBOAUTH OCAXKIECHNE HOHOB; IIPOBOIUTH K 1.3
29 peakuuii katuoHOB Il  aHaIMTHYECKOM TIpYIIIBL 2 2 JpoOHOE OCaX/I€eHUE NOHOB; IPOBOIUTh IIK 1.4
N3yuenne xapakTepHbIX peakuuid katuoHos [II Ka4yeCTBEHHBIN aHAJIN3 KaTHOHOB K 2.1
AQHAJMTUYECKOMN TPYIIIBI I1K 2.2
. €Th: OAOUPATH YCIOBUSI MPOBEICHUS
XapakrepucTuka KatuoHoB IV aHanmuTHyeckou M JIOMPATE ¥ POBEA
. Ka4eCTBEHHOI'0 aHaJIM3a B COOTBETCTBUU C K 1.1
30 | rpymmel. [leiicTBUe TPYMIIOBOTO peakTHBa. YacTHBIE 2 27
YYBCTBUTEIBHOCTHIO U CIIEHU(UIHOCTHIO K 1.2
PCAKHIH KaTHOHOB. AQHAJMTUYECKUX pPEeaKIUn
JlaGopatopnass pabora 3. M3yueHue XapaKTEpHBIX YMeTh: MPOBOAUTH OCAKIEHNE HOHOB; TIPOBOIUTH K 1.3
31 peakuuii KatuoHOB [V aHamUTUYECKOM TPYIIIBL. 2 o JpoOHOE OCaX1€HUE NOHOB; IPOBOIUTH IIK 1.4
N3ydyeHnne XapakTepHBIX peakluid KaTHOHOB V p Ka4eCTBEHHbBIN aHAJIN3 KATHOHOB IIK 2.1
AQHAJIMTUYECKOMN IPYIIIbI 11K 2.2
. €Th: TOAOUPATH YCIOBHSI MPOBEICHUS
XapakTepucTuka KAaTHOHOB V' aHAJIUTHUYECKOU M JIOMPATE ¥ POBEA
. Ka4ueCTBEHHOI'0 aHaJiM3a B COOTBETCTBUU C K 1.1
32 | rpymmel. [leiicTBHE TPYMIIOBOTO peakTHBa. YacTHBIE 2 21
YYBCTBUTEIBHOCTHIO U CIIENU(UIHOCTHIO K 1.2
peaklKi KaTHOHOB .
AQHAJMTUYECKUX pPEeaKIU
33 JlaGopatopnass pabora 4. WM3yueHue XapaKTepHBIX 2 o YMeTh: MPOBOAUTH OCAKIECHNE HOHOB; TIPOBOIUTH K 1.3
peaklMii KAaTHOHOB V aHAIMTUYECKOW TPYIIIHI. P JIpOOHOE OCAXKACHHNE HOHOB; TPOBONTH IIK 1.4




KauyeCTBECHHBIA aHAIN3 KaTHOHOB

IIK 2.1

I1K 2.2
. METh: IOJIOMPATh YCIOBUS MPOBEACHUS
XapakrepucTuka KathuoHoB VI anHaimMTHueckou Y FIOMPATE ¥ POBCA K 1.1
. KaueCTBEHHOT'O aHAJIW3a B COOTBETCTBUHU C
34 | rpynnel. JleiicTBUE TpymmoBOro peakTuBa. YacTHbIC 2 2T K 1.2
YYBCTBUTEIBHOCTHIO U CHEIU(PUIHOCTHIO
peaKkiuy KaTHOHOB .
AHATUTUYCCKUX PEAKITUI
YMeTh: IPOBOJUTH OCAXKICHUE NOHOB; TPOBOIUTH IIK 1.3
35 JlaboparopHass pabora 5. V3yueHue XapaKTEpHBIX 2 2p JIpOOHOE OCAXKIACHUE HOHOB; TPOBONTH I[IK 1.4
peakuii KaTHOHOB VI aHAIUTUYECKOW TPYIIIIbI Ka4ueCTBEHHbBIN aHaJIN3 KaTHOHOB IIK 2.1
I1K 2.2
36 YMeTh: NPOBOAUTH OCAXKACHUE HOHOB; IPOBOIUTH
37 . JIPOOHOE OCAXKICHUE NOHOB; TPOBOHTH IK 1.1
AHanm3 cMecH KaTHOHOB | aHaTMTHYECKOH TPpyTITHL. 8 8t N
38 KaueCTBEHHbIN aHAJIU3 KaTUOHOB K 1.2
39
40 YMeTh: MPOBOJIUTH OCAXKACHUE HOHOB; TPOBOIAUTD
41 . JIPOOHOE OCAXKICHUE NOHOB; TPOBOHTH IK 1.1
Amnanm3 cmecu KaTuOHOB 11 aHamMTHYeCKOH TpyIIIbL. 8 8t N
42 KaueCTBEHHbIN aHAJIU3 KaTUOHOB K 1.2
43
44 YMeTh: NPOBOAUTH OCAXKACHUE HOHOB; IPOBOIUTH
45 . 00HOE OCaX/IeHUE NOHOB; IIPOBOJIUTH IK 1.1
Amnanuz cmecu katnoHoB I aHanuTHYeCcKOM rpymnbl. 8 8t AP Ng » IPOBOJL
46 KauyeCTBEHHBIN aHAJIN3 KaTHOHOB I[IK 1.2
47
48 YMeTh: MPOBOAUTH OCAKIECHNE HOHOB; TIPOBOIUTH
49 . 00HOE OCaXK/IeHUE HOHOB; IIPOBOIUTH K 1.1
AHanu3 cmecHu KaTMOHOB [V aHaIMTHYeCKOW IpyMbl. 8 8t AP Ne » TPOBOA
50 KAaYECTBEHHBIN aHAIN3 KATHOHOB K 1.2
51
52 YMeTh: MpOBOAUTH OCAKIEHNE HOHOB; TIPOBOIUTH
53 . JIpOOHOE OCaXAECHHE HOHOB; TPOBOJUTH K 1.1
AHaM3 cMecH KaTHOHOB V aHAJTMTHYECKOH TPYIIIIHL. 8 8t .
54 KaueCTBEHHBIN aHAJIN3 KaTHOHOB K 1.2
55
56 YMeTh: MPOBOIUTH OCAKIEHNE HOHOB; TPOBOIUTH
57 . 00HOE OCaXJICHUE HOHOB; TPOBOAUTH IK 1.1
AHanu3 cMecu KaTHOHOB V] aHAIMTHYECKOW IPyTIIIbL. 8 8t AP N » TPOBOA
58 KAaYECTBECHHBIN aHAIN3 KATHOHOB I[IK 1.2
59
Tema 1.3. O0OHapyKeHHe HHAUBHAYAJIbHbIX AHHOHOB U 31 117+10ap+

aHaAJN3 cMecell aHHOHOB

10cp




YMETb: MOAOUPATh YCIOBUS MIPOBEICHUS
60 | Xapakrepuctuka | rpynmel aHWOHOB. YacTHBIC 4 4t Ka4eCTBEHHOTO aHAJIN3a B COOTBETCTBUU C K 1.1
61 | peakuuu aHMOHOB MIEPBOM TPYIIIIHI. YyBCTBUTEIBHOCTHIO U CHIEIIU(PHUIHOCTHIO I[K 1.2
AHAIUTHYECKUX PEAKIUI
YMETh: IPOBOAUTH KAYECTBEHHBIN aHAIN3 AaHUOHOB I[IK 1.3
62 Jlaboparopnass pabora 6. OOmas xapakTepUCTHKA 5 2p K 1.4
AQHUOHOB | aHATUTUYECKON TPYIIIIBI. IIK 2.1
K 2.2
YMETh: TOAOUPATH YCIIOBHSI IIPOBEICHUS I[IK 1.3
63 Jlaboparopnass pabora 7. AmnHamu3 aHWUOHOB | 2 21p Ka4eCTBEHHOI'0 aHajin3a B COOTBETCTBUU C I[IK 1.4
AQHAJIUTUYECKOMN TPYMIIbL. YyBCTBUTEIHHOCTHIO U CHIEIU(UIHOCTHIO K 2.1
AHATUTHYECKUX PEAKIUI K 2.2
YMETb: MOAOUPATh YCIOBUS MIPOBEICHUS
64 | Xapakrepuctuka Il rpynmel  aHWOHOB. YacTHBIC 4 4t Ka4eCTBEHHOTO aHAJIM3a B COOTBETCTBUH C IK 1.1
65 | peakuuu aHUOHOB YYBCTBUTEIHHOCTHIO U CHEIU(PUIHOCTHIO K 1.2
AHATUTHYECKUX PEAKIUI
YMETb: MOAOUPATh YCIOBUS MIPOBEICHUS
66 KaueCTBEHHOT'O aHAJIM3a B COOTBETCTBHH C IK 1.1
TpeTss rpymma aHHOHOB. XapaKTepHbIEC PEaKIUH. 3 3r
67 YYBCTBUTEIHHOCTHIO U CHEIU(PUIHOCTHIO I[IK 1.2
AHATUTHYECKUX PEAKIUN
YMETh: TPOBOJIUTh KAUECTBEHHBIN aHAJIN3 AHHOHOB K 1.3
JlaboparopHass pabora 8. OOmas xapaKTepHUCTHKA K 1.4
68 2 21p
aHnoHoB Il u III ananuTHYECKUX rpyIil. IIK 2.1
K 2.2
YMETb: OAOUPATh YCIOBUSI IPOBEICHUS K 1.3
69 JlaGopatopHass pabota 9. Amnanu3z aHuoHoB I 2 21p KAueCTBEHHOI'0 aHAJIN3a B COOTBETCTBUH C IIK 1.4
AQHAJTUTUYECKOMN TPYIIIBL. YYBCTBUTEIHHOCTHIO U CHEIU(PUIHOCTHIO IIK 2.1
AHATUTHYECKUX PEAKIUU K 2.2
YMETb: OAOUPATh YCIOBUS ITPOBEICHUS K 1.3
70 JlaGopatopnass pabora 10. Amnamu3 anuonoB III 2 21p KaueCTBEHHOI'0 aHAJIN3a B COOTBETCTBUHU C IIK 1.4
AQHAJIUTUYECKOH TPYIIIBL. YYBCTBUTEIBHOCTHIO U CIIENU(UIHOCTHIO K 2.1
AHATUTUYECKUX PEAKIUI IIK 2.2
Camocmosmenvras paboma 00y4aOuuxca. 10 10cp
Crioco0bl nepecyera KOHIIEHTPAIUA
Bcero 1191+20ap+10cp




3. YCJIOBHUA PEAJIN3AIIMU YYEBHOM JUCIUILIMHBI
3.1 TpeOoBaHusl K MATEepPHAJIBLHO-TEXHHYECKOMY 00ecle4eHU 0

Peanusanus y4eOHOM AUCIUIIMHBI TPEOYET HATUYHS:
naboparopun AHATHTHUYECKOW XUMUH.

Oo6opynoBanue 1a60paTOPUH:
BreiTsokHOM mikad; mabopatopHbie crosbl; xumudeckas mocyga ['OCT 25336
«ITocyna m oGopynoBaHue 1abOpaTOpHBIC CTEKISTHHBIC. THITbI, OCHOBHBIC MapaMeTpbl U
pa3Mepbl»;, BeChbl aHAJIMTUYECKHE; BEChl TEXHUYECKHE, IITaTUBbl METaJNINYECKUE;

ANIEKTPOIUINTKY; My(QenpHas TMedb; CYIIWIbHBIA IuKad; ueHTpudyra adoparopHas,
CTaJMOHBI.

3.2 UudopmanuonHoe odecriedeHne 00yuyeHust

OCHOBHBIE HCTOYHUKH:

1 Bepummnun, B. . Ananutudeckas xumus: yueonuk / B. M. Bepmunun, 1. B. Brnacosa,
U. A. Hukudoposa. — 3-e uzn., crep. — Cankr-IlerepOypr: Jlanp, 2019. — 428 c¢. — ISBN
078-5-8114-4121-1. — TekcT: 31eKTpoHHBIN // JIaHb: 3JEKTPOHHO-OMONMMOTEYHAsI CUCTEMA. —
URL: https://e.lanbook.com/book/115526

JlomoHUTEeIbHBIE HICTOYHUKH:

2 Ananutuyeckas xumus. Xumudeckuil ananus: yueObHuk / WM. I'. 3enkeuu, C. C.
Epmakos, JI. A. Kapnosa [u ap.]; non penakuueii JI. H. MockBuna. — Cankt-IletepOypr: Jlansb,
2019. — 444 c¢. — ISBN 978-5-8114-3460-2. — TekcT: 3neKTpoHHBIN // JlaHb: 3JE€KTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/123662
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

TACIATITAHBI

KoHTpo1b M oOleHKa pe3yJabTaTOB OCBOCHHS Y4YEOHOW IUCIMIUIMHBI OCYIIECTBISETCS
IpernoiaBaTesieM B MPOILEecce MPOBEISHHs MPAKTUUYECKUX 3aHATUH U J1a00paTOpHBIX padorT,

TCCTUPOBAHM, a4 TAKIKC BBITIOJIHCHUSA O6y‘-IaIOH_II/IMI/ICSI WHAUBUAYAJIbHBIX 3aI[aHHfl, IIPOCKTOB,

HUCCJIETOBAHUM.

PesyabTaThl 00yyeHus

(I)OpMBI M METOAbI OICHKH

Kpurtepun onenkn

3HanusA

IIpaBuna XpaHEeHus,
UCIIOJIb30BaHUs, yTUIIM3alUN
XUMHUYECKHX PEAKTHBOB;
MetonoB Ka4eCTBEHHOI'O
aHaJIN3a;

Ycnosuit IpOBEICHUS

AHAIMTUYECKUX PEAKIUN;
AHamMTHYeCKON Kitaccuukamuu
HMOHOB,;

3aKoHa JeMCTBUS Macc;

Teopun 3JIEKTPOJIUTUYECKON
JIMCCOLIMALINY;
KucCIi10THO-0CHOBHBIX CBONCTB
BEIIIECTB;

Crioco6oB pacuera pH
pPacTBOPOB;

XapakTepUCTUK  KOMIUIEKCHBIX
COCJIMHEHM;

Crioco6oB oOHapyKeHUs
KaTHOHOB;

CrnocoboB oOHapyXeHHUs
aHMOHOB.

Cy1miHocTH rpaBUMETPUIECKOTO
aHaJMn3a;

TexXHUKH BBITIOTHEHUS
IpPaBUMETPUUECKOTO aHAIIN3A;
OcHOBHBIX onepanuit
IpPaBUMETPHUECKOTO aHAIIN3A;
ObnacTeil npuMeHeHUs
IpPaBUMETPUUECKOTO aHAIIN3A;
CyIIHOCTH TUTPUMETPUIECKOTO
aHaJIMn3a;

Crnioco6oB BbIpakeHUs
KOHIICHTPALINH;

[IpaBun npuroToBieHUs
CTaHIApTHBIX U
CTaHJapTH30BAHHBIX PACTBOPOB;
MeToz0B 1 crioco6oB
TUTPUMETPUIECKOTO aHAIIN3A;
OtanoB 00pabOTKU JaHHBIX
TUTPUMETPUYECKOTO aHAIIN3A;

JleMoHCTpUpYET 3HaHUS:
MpaBUI XpaHeHus,
WCIIO0JIb30BaHUS, YTHJIM3ALUU
XUMHUYECKUX PEaKTUBOB;
METO/IOB KaueCTBEHHOI' O

aHaIM3a; YCJIOBUM IPOBEICHUS
AHAJINTUYECKUX peaxkuui;
AQHATTMTHYECKON KIlacCU(PUKaUU
HOHOB; 3aKOHa JEHCTBUS Macc;
TEOpUHU JIEKTPOJIUTUYECKON
JUCCOLMALNHY; KHCJIOTHO-
OCHOBHBIX CBOWCTB BEIIECTB;
croco0oB pacuera pH
pacTBOpOB; XapaKTEPUCTHUK
KOMIUIEKCHBIX COEUHECHMI;
Croco0oB oOHapyKeHUs
KaTHOHOB; croco0oB
oOHapyXeHHsI aHHOHOB.

JleMmoHCTpHUpyeT 3HAHUSA:
CYLUIHOCTU T'PaBUMETPUYECKOIO
aHaJIN3a; TEXHUKU BBINOIHEHUS

IpPaBUMETPUUYECKOrO  aHAIU3a;
OCHOBHBIX ornepanui
IpPaBUMETPUUYECKOrO  aHAIU3a;
obnacreit IpUMEHEHUs
IpPaBUMETPUUYECKOrO  aHAIU3a;

CYIIHOCTH TUTPUMETPUYECKOTO
aHaJln3a; Croco0OB BBIPAKEHUS
KOHIIEHTPALlNY; paBUII
IMPUTOTOBJICHUA CTAHAAPTHBIX H
CTaHJJAPTU30BAHHBIX PacTBOPOB;

METOJI0B u CI10co00B
TUTPUMETPHUUECKOTO  aHAalln3a;
9TanmoB  0OpaOOTKM  JTaHHBIX
TUTPUMETPUUECKOTO  aHallM3a;
MCTPOJIOTHYCCKUX

XapaKTCPUCTHUK MCTOAHUK.

[TuceMenHsIit onpoc
VYcrHblii onpoc

OK3aMeH
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MeTtponorudeckux
XapaKTEPUCTUK METOAMK.

YMmennst
[TonOupate yciioBus mpoBeaeHUS

Ka4yeCTBEHHOT'O aHaJIN3a B
COOTBETCTBHUH C
YyBCTBUTEIHHOCTHIO U
CHEeU(PUIHOCTHIO
AQHAJIUTUYECKUX PEaKIUii;
[TonOupats ycnoBus,
HEO0OXOIUMBIE JUIS U3MEHEHHUSI
CKOpPOCTH aHAIUTUYECKOU
peaKIy U paBHOBECHUS
00paTUMBIX PEaKIuii;
PaccunThiBaTh KOHIIEHTPAIIHIO
HMOHOB B pacTBOpax ClalbIX U
CWJIBHBIX 3JIEKTPOJIUTOB;
[IpoBoaNTH OCaXK/IEHUE HOHOB;
[IpoBoauTh TpOOHOE OCAKIACHHE
HOHOB;

Ornpenenarh CTeNeHb HACBIIEHUS
pacTBOpOB;

IIpoBonuts pacuer pH pacTtBopoB
CWJIBHBIX U CJIa0BIX
AJEKTPOJIUTOB,;

ITpoBOIUTH pacueTsl C LENbIo
IPUTOTOBIIEHUS Oy(epHBIX
pacTBOpOB;

PaccunThIiBaTh KOHIIEHTPAIIHIO
KOMIUIEKCHBIX HOHOB B PacTBOpPE
KOMIIJICKCHOM COJIH;

[IpoBONTH Ka4Y€CTBEHHBIN
aHallu3 KaTHOHOB;

[TpoBOIUTH KaYECTBEHHBIN
AQHAJIN3 AHUOHOB.

Br16upats onTuManbHbIA METOJT
aHaJIN3a;

IIpoBoNTE pacyeTsl,
HEOOXOUMBIE JJIs1 BBITIOTHEHHS
TPAaBUMETPUYECKOTO aHAIN3A;
IIpoBOAUTH rPaBUMETPUUECKHI
aHaJIN3 OPraHNYECKUX U
HEOPraHUYECKUX BELIECTB;
[TpoBOIUTH METPOIOTUYECKYIO
00paboTKy TaHHBIX;

Br16uparh onTUManbHBIN METOT
TUTPUMETPUUYECKOTO aHAJIN3A;

JleMOHCTpUpYET 3HAHMSL:
oJI0MpaTh yCIOBUS IPOBEICHUS
KayeCTBEHHOI'0 aHAJIN3a B
COOTBETCTBHUH C
YYBCTBUTEIHHOCTHIO U
cneun(pUIHOCTHIO
AHAJIMTUYECKUX PEAKIIUM;
1o0uparTh ycioBus,
HE0O0XOANMBIE AJI U3MEHEHUS
CKOpPOCTH aHAIUTUYECKOM
peaKIy U paBHOBECHUS
00paTUMBIX PEAKIIMA;
paccYUTHIBATh KOHIICHTPALIUIO
HMOHOB B pacTBOpax ci1adbIX U
CHJIBHBIX 3JICKTPOJIUTOB;
MIPOBOJIUTH OCAKACHUE HOHOB;
IIPOBOJIUTH IPOOHOE OCAXKACHUE
HOHOB;

OIIpeNIeNATh CTETIEHb
HACBIIIEHUS paCTBOPOB;
IpOBOAUTH pacyeT pH
PacTBOPOB CHIIBHBIX U CIIAOBIX
AJIEKTPOJIMTOB; IPOBOAUTH
pacueTsl ¢ LeNblo
MPUTOTOBIIEHUS Oy (epHBIX
pacTBOpOB;

paccUMTHIBaTh KOHIIEHTPALIUIO
KOMIUIEKCHBIX MOHOB B PacTBOpE
KOMIUIEKCHOW COJIM; TPOBOJIUTH
Ka4yeCTBEHHBIA aHAJIN3
KaTHOHOB; TIPOBONTH
KayeCTBEHHBIN aHAJN3 AaHUOHOB;
BBIOMPATH ONTHMAJIBHBIN METO/T
aHaJn3a; MPOBOJMUTH PACUETHI,
HE00XOAUMBIE /IS BHIIOJTHEHHUS
IPaBUMETPHUECKOTO aHAIIN3A;
MIPOBOJIUTH TPAaBUMETPUUECKUI
aHaJN3 OPTaHNYECKUX U
HEOPTaHUYECKUX BEUIECTB;
MIPOBOJIUTH METPOIOTUIECKYIO
00paboOTKy JTaHHBIX; BEIOUPATh
ONITUMAJIbHBIN METOJT
TUTPUMETPHUECKOTO aHAIIN3A;

DKCTepTHOE HAOJIIOIeHUE
3aruTa 1a00paTOPHBIX
pabor
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[IpoBoauTh pacuer
KOHIICHTpallUU PacTBOPa;
[TpoBOAUTH MPUTOTOBIICHHE
PacTBOPOB U PEAKTUBOB;
[IpoBOAUTH TUTPUMETPUUECKHIT
aHaJIn3 OPraHUYeCKUX U
HEOPraHMYECKUX BEIIECTB
pPa3IUYHBIMU METOJIAMHU U
crocodamu;

[IpoBoUTH pacyeT pe3yabTaToOB
TUTPUMETPUUECKOT0 aHAIIN3a.

IIPOBOJAUTH pacyer
KOHIICHTPAILIUHU PacTBOPA;
IMPOBOAUTH MMPHUTOTOBJICHUC
pPacTBOPOB M PEAKTHBOB;
HPOBOJUTH TATPHUMETPUICCKHUI
aHAJIN3 OPraHMYECCKUX U
HEOPraHMYECKUX BELICCTB
Pa3IMYHBIMU METOJJAMH U
croco0amu; MPOBOIUTH pacueT
pE3yJIbTaToB
TUTPUMETPHUYECKOTO aHAITU3A.
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5 OGOCHOBAHUE BAPUATUBHOM YACTH

OcHoBaHMEM U1 BBEIEHHUS HOBBIX JJIEMEHTOB SBJISIETCS 3alpoc paboTojaTens Ha
JOTIONTHUTEbHBIE pe3ynbTarhl ocBoeHus [IIICC3, ¢ yyetoM mpodeccHOHaIbHBIX CTaHAApTOB
(kBanM(pUKaIMOHHBIX TpeboBaHwmii), He mpeaycMmoTpenHsle PI'OC, u npeamnonaraet yBeauueHue
Ha 97 yacoB Ha U3YUYEHUE TUCIUIUIMHBI «AHATUTHYECKAs XUMUS» [Tl TIOTYyYEHUS YIITyOJIeHHBIX
3HaHWUN U COBEPIIEHCTBOBAHUS YMEHUN U IPAKTUUECKHUX HABBIKOB.
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