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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

1.1 Ob6aacTh npuMeHeHUs padoyeil MporpaMmbl

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

1.2 Mecto yueoHoii aucuunannsl B ctpykrype IIICC3:

JucuuivHa  «AHQINTUYECKAs XUMHSA» SIBIAETCS YacTbhio 0O0IIENpodecCHOHATBLHOIO
1uKJia. MiMeer npakTUUECKYO HaIPaBJIEHHOCTb U MEXIIPEAMETHYIO CBSI3b C TAKUMH JUCLHUIUIMHAMU
Kak: «Opranuueckas XuMusa», «OOas U HeopraHudeckas XUMHs», «Pusndeckas U KOJUIOMIHAS
XUMHS», a Takke ¢ mnpodeccuoHanbHbiMu Monyismu: [IM 01 «Ompenenenue onTHUMaibHBIX
CPEACTB U METOJOB aHaJM3a NPUPOAHBIX M MPOMBIIIICHHBIX MaTtepuaios», [IM 02 «IIpoBenenue
KAUECTBEHHBIX M KOJIMYECTBEHHBIX AHAJIW30B IPUPOJHBIX M IPOMBIIUIEHHBIX MaTEpUalIoB C
IPUMEHEHUEM XUMHUYECKUX U (PU3UKO-XUMHUECKUX METOI0B aHAIH3a».

1.3 Hearu wu 3amaum AUCHUIUVIMHBI — TpPe0OBaHUA K Pe3yJIbTATAM OCBOCHUSA
JAUCHHUILTHHBI

B pe3ynbrate 0cBOSHHS NUCHUIUIMHBI O0yYarONIHICS TOMKEH YMeTh!

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

— moaOupaTh yCIOBUS, HEOOXOIUMbIE /U U3MEHEHHS] CKOPOCTH aHAJTUTHUYECKON peaKiuu
Y paBHOBECHUSI OOpPaTUMBIX PEaKIUi;

— PaCCUYUTHIBATHL KOHICHTPALWIO HOHOB B paCTBOPax CJIAOBIX Y CUJIBHBIX OJICKTPOJIUTOB;

— IMPOBOAHTH OCAXKIACHUC NOHOB,

— TMPOBOAUTH IPOOHOE OCAKICHUE HOHOB;

— ONpeaciiATb CTCIICHb HACBIIICHWA PaCTBOPOB,

— TPOBOJUTH pacyeT pH pacTBOPOB CHIIBHBIX U CIa0BIX 3JIEKTPOIUTOB;

— TPOBOJUTH PACUETHI C IIEJIBI0 IPUTOTOBICHUS OY(EpHBIX PaCTBOPOB;

— pPaccUMTHIBaTh KOHLEHTPAIMIO KOMIUIEKCHBIX HOHOB B PACTBOPE KOMIUIEKCHOM COJH;

— TPOBOAUTH KAUeCTBEHHBIN aHAIN3 KATHOHOB;

— TPOBOJUTH KAUeCTBEHHBIN aHATN3 aHHOHOB,

— BBIOMpATh ONITUMANIBHBIN METOJ] aHATTU3a;

B pe3ynbpTare ocBOCHHS AUCIUTUIMHBI 00YJAIOITUICS JOJKEH 3HATH.

— TpaBWJIa XpaHEHUs, UCTIONb30BAHMS, YTUIU3AINN XUMUYECKUX PEAKTUBOB;

— METO/I0B KaUeCTBEHHOI'0 aHaJIN3a;

— YCJIOBUH MPOBEICHUS aHATUTHUECKUX PEAKIINI;

— AHAJUTUYECKON KIacCU(pHUKAIIMU HOHOB,;

— 3aKoHa JefCcTBUA Macc;

— TEOPUU HIEKTPOJIUTHUECKON AUCCOLMAINH;

— KHCIIOTHO-OCHOBHBIX CBOMCTB BCIICCTB,

— cmocoboB pacyera pH pacTBopoB;

— XapaKTCPUCTUK KOMITJICKCHBIX COC}IHHGHHfl;

— ¢cnocoOoB 0OHApYKEHUSI KAaTHOHOB;

— ¢cnocoboB 0OHAPYKEHUSI aHHOHOB,

— €rmoco00OB 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 pemieHuss 3amad  MpoPECCHOHAIBHOW  JIeATEILHOCTH,
MPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM,

OK 2 UVcnonb3oBaThb COBpEMEHHBIE CpEACTBA IIOHMCKA, aHalM3a M HWHTEpIpeTaluu
uHpopManuu u WHGOPMAIMOHHBIC TEXHOJOTHUHU [UIsl BBITIOJHEHHUS 33134 MPOQPeCcCHOHATBHON
NESITENIbHOCTH;

OK 3 IlmanupoBaTh M peaTM30BHIBATh COOCTBEHHOE MPO(ECCHOHAIBHOE M JIMYHOCTHOE
pa3BUTHE, NPEINPUHUMATEIbCKYIO IESTeNIbHOCTh B MpodeccnoHanbHOi cdepe, HCIOoJIb30BaTh
3HAHUS 110 PUHAHCOBOUM rPAMOTHOCTHU B PA3IMYHBIX )KH3HEHHBIX CUTYAIIUSX;

OK 4 D¢ dexkTnBHO B3aMMOICHCTBOBATh U Pa00TATh B KOJJIEKTUBE M KOMAH/IC;

OK 5 Ocy1ecTBisiTh YCTHYIO U TUCbMEHHYI0O KOMMYHHUKAIIMIO HA TOCY/IapCTBEHHOM SI3bIKE
Poccutickoii deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 6 IlposiBiATh rpa’kJaHCKO-IaTPUOTUYECKYIO MO3ULMIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPATUIIMOHHBIX OOIIEYETOBEYECKUX LEHHOCTEH, B TOM 4YHCIE C Y4eTOM
rapMOHM3AIMM MEXKHAIIMOHABHBIX M MEXPEJIUTHO3HBIX OTHOIICHUM, MPUMEHSATHh CTaHAAPTHI
AHTUKOPPYIIHUOHHOTO MTOBE/ICHUS

OK 7 ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH CPEIIbl, PECypcocOepekeHUI0, IPUMEHSTh
3HaHMS 00 W3MEHEHWM KJIMMara, WPHHIUIBI OEpEeKIMBOTO IMPOW3BOACTBA, 3(P(HEKTHBHO
JEHCTBOBATh B UPE3BBIYAHHBIX CUTYAIIUX;

OK 9 Tlomb3oBathcst TPOGECCHOHATHHON TOKYMEHTAllMe Ha TOCYyJapCTBEHHOM U
WHOCTPAaHHOM SI3bIKAX;

TexHuk nomkeH 001aaaTh NPO(EeCCHOHAIBHBIMU KOMIIETEHLUSMH, COOTBETCTBYIOLIMMHU
BUJIaM JI€ATEIbHOCTH:

IIK 1.1 OueHuBath COOTBETCTBHE METOJMKH 3a/lauaM aHajIu3a 10 JUara3oHy U3MepseMbIX
3HAYCHUU ¥ TOYHOCTH;

I1K 1.2 Beibupath onTuMaabHbIC METO/IbI AHAJIN3A,

I1K 1.3 [ToaroraBnuBaTh peareHThl, MAaTEpHaJIbl U PACTBOPHI, HEOOXOAUMBIE JJIsl aHAJIN3A,

IIK 1.4 PabGotarh ¢ XUMHUYECKMMH BEIIECTBAMH U OOOpYIOBaHHEM C COOJIIOJCHUEM
OTpacJIEBBIX HOPM U HKOJIOTUYECKOM 0€301acHOCTH;

IIK 2.1 OOcnyxuBaTh U 3KCILTyaTHPOBATh JabopaTOpHOE 000pYy/I0BaHKE, UCIBITATEIHHOE
000py/10BaHUE U CPEACTBA U3MEPEHUSI XUMUKO-aHAIUTUYECKUX J1a00paToOpHii;

I[IK 2.2 IIpoBoaWTh Ka4eCTBEHHBIH M KOJIMYECTBEHHBIM AaHAIW3 HEOPraHWUYECKHX W
OpraHMYECKUX BEIIECTB XMMHUUYECKUMHU U (PU3UKO-XUMHUYECKUMH METO/IaMU

1K 2.3 [IpoBOANTE METPOIOTUYECKYIO 00Pa0OTKY pe3yIbTaTOB aHAIM30B.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

Buj yueOHoi1 padoThI O0bem yacoB
MakcumanbHas yueOHass Harpy3ka (Bcero) 151
Oo6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 133
B TOM YHUCIIE:
TEOPETUUECKUE 3aHSITUS 113
nabopaTtopHbIe paOdOThI 20

IMPAKTUYCCKHUE 3aHATHUA -

KOHTpOJbHas paboTa -

KYpPCOBOM IPOEKT -

CamocrtosiTeibHas padora o0yuyaromerocs (Bcero) 10
Koncynabranumn 2
IIpomeskyTouHas arrecTauus: B popme Ik3aMeHa 6




2.2 TemaTnyecKMii IJIAH U COJePKaAHME YUeOHON TUCUMIIIIMHBI AHAJIUTHYECKAS XUMUS

KoauuecTBO 4acoB

BEIIECTBA, €€ MECTO B CUCTEMC HAYK

XUMHUYECKUe, GU3nIecKue u PU3NKO-XUMUIECKUE
METO/Ibl aHaJIN3a, CTaJJUN AHAJTUTHYECKOT 0 IIpolecca:
0TOOp MPOOBI, TOJATOTOBKA IPOOBI, H3MEPEHHE, OLIEHKA
pe3ysbTaTa U3MEpEeHUs
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enM, 3a71aud U crenuduka ydeOHOH JUCITUTUTMHBI.
1 | Beenenue 2 2T Henw, ‘san und Yq et OK 1 1
3HaTh: BEHIOMPATH ONTUMAJIBLHBIN METOJT aHATTN3a
. 11171+20a
Pa3zngen 1. KauecTBeHHBINH aHAIN3 147 p
+10cp
Tema 1.1. Teopernyeckne OCHOBBI Ka4eCTBEHHOIO 42 421
aHaJmn3a
3HaTh: yCIOBUS NMPOBEACHUS aHATTUTUUECKUX PEAKIIUN;
3aKOHA JICUCTBUSI MACC, HICTOPHUIO PA3BUTHUS
aHAIMTUYECKON XMMUHU Kak Hayku B Poccun, npeamer,
COJIEpXKaHUE U 33]1a4l aHATUTHYECKOW XUMUH,
5 AHanuTHuecKas XUMHUS KaKk HayKa O METOJax aHaIu3a 2 o pa3BUTHE aHAIMTUYECKOW XUMHH B HacTosimee Bpems, | OK 1-7, 1
KJIAaCCU(UKALIMIO METO/I0B aHATUTUYECKON XUMHHU: 9




TeOpeTI/IquKI/Ie OCHOBBI KQYCCTBCHHOI'O aHaJIM3a

2T

3HaTh: METO/IbI KAUECTBEHHOTO aHAJIN3a; YCIOBUS
MIPOBE/ICHUS AaHATUTUYECKUX PEaKIHii;
AHAIMTHYECKYIO KJIACCH(DUKAIIHIO HOHOB,
XUMUYECKYIO HICHTH(PHUKAINIO, Crienn(pruiaecKue
PEaKIUK, METO (bl KAUECTBEHHOT'O aHAN3a, aHAJIH3
CYXHM ITyTE€M: MUPOXUMHUYECKHE aHAIIU3 U METOJI
pacTHpaHusl, aHAJIN3 MOKPBIM IIyTeM

OK 1-7,

o~

YyBCTBUTEIBHOCTD AHAITUTHYIECKUX peaKuum.
KonuyecTBeHHbIE XapaKTEpUCTUKHN YyBCTBUTEIbHOCTH

41

3HaTh: yCIIOBUS IPOBEIACHUS AaHATTUTUUECKUX PEAKIIUIA;
AHAJMTUYECKYIO KIacCU(DUKALUIO HOHOB; KMUCIOTHO-
OCHOBHBIE CBOICTBA BEIIECTB; CIIOCOOBI OOHAPYKEHHS
KaTHOHOB; CIIOCOObI OOHAPYKEHUSI aHUOHOB,
OTKPBIBAEMBII MUHUMYM, IIpe/ieIbHas KOHLIEHTpaLUs,
MUHHMAJIbHBII 00beM NpeiebHO pa30aBIeHHOro
pacTBoOpa., BpeMs peaklMu. Y CI0OBUS IPOBEACHUS
aHaIUTUYeCKUX peakuuil. CriequpuuHOCTh U
n30MpaTeIbHOCTh AHAIUTUYECKUX PEAKIIHIA.
Ananutuydeckas kinaccupukanys noHoB. CynbduaHas
cucTtema kiaccupukanuy katnoHos. KucinotHo-
OCHOBHasl CUCTEMA KJIacCU(UKAIIMN KATHOHOB.
Kiaccudukanms aHnoHoB

OK 1-7,

3aKkoH HeﬁCTBHH MacC KaK OCHOBa Kai€CTBCHHOIO
aHalInu3a. CKOpOCTB XUMHYECKOMN pCaknuu. q)aKTOpLI,
BJIMAIOIIME HA CKOPOCTH XHUMHYICCKOM p€akuuu

4t

YMeThb: moaduparth ycioBus, HEOOXOAUMBbIE JUIs
MU3MEHEHUS CKOPOCTH AHAJIMTUYECKON PEAKLINU U
paBHOBECHs 00paTUMBIX peaKLuii;

3Hatb: 3aK0H JeicTBUs Macc. KoHcTaHTa ckopocTu
xuMudeckoit peakiun. [Ipasuno Baut-I'odda.
Xummnueckoe paBHoBecre. KoHcTaHTa paBHOBECHS
xumuyeckon peakuuu. Ipunnun Jle larense.
BinsHne Ha XMMHUYECKOE paBHOBECHE TEMITEPATYPHI,
JIaBJICHUs ¥ KOHLICHTPALUU PEAarupyroluX BELIECTB

OK 1-7,




O 00

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 CUIIBHBIX U
CJIa0BIX ANEKTPOIUTOB; MPOBOAUTH PACUETHI C LIETBIO
MPUTOTOBIICHHUS OY(EPHBIX PaCTBOPOB;

3HaTh: KUCIIOTHO-OCHOBHBIE CBOMCTBA BELIECTB;
cnocoOsI pacdyera pH pactBopoB. HAUKATOPBI,
M3MEHSIOMINE OKPACKy B 3aBUCUMOCTH OT pH cpensl.
Bydepnsbie pacTBopbl. KrcinoTHbIe 1 OCHOBHBIC
Oydepubie pactBopbl. Pacuer pH OydepHoii
KHUCJIOTHBIX U OCHOBHBIX OY(QEepPHBIX CUCTEM.
Bydepnas cuna u OydepHast eMKOCTb

OK 1-7,

10
11

PaBHOBecue B reTeporeHHbIX CHCTeMax. [ 'pymnmoBsie,
CEJICKTUBHBIC u CrerpUIeCKIe PEaKTUBBI.
Hacepimiennple, HeHACBIIEHHBIE U TEPECHIIICHHBIE
pactBopsl. [IpousBenenre pacTBOPUMOCTH

41

3HaTh: TEOPHUIO JIEKTPOIUTHYECKOM JUCCOLUALINT.
PacTBoprMOCTb U CITOCOOBI €€ BBIPaKEHUS.
Omnpenenenre BO3MOXKHOCTH BBINAJICHUS OCA/IKa TI0
IPOU3BENICHUIO PaCTBOPUMOCTH. Br1O0op ocaauTers.
BiusiHue CHITBHBIX JICKTPOIIUTOB HA PACTBOPHMOCTb.
Coneoii a3 dext. Bnussaue Temneparypsl Ha
PacTBOPUMOCTb

OK 1-7,

12

I'maponus conen

2T

3HaTh: KUCIOTHO-OCHOBHBIE CBOMCTBA BEIIECTB.
['unponus comneit, 00pa30BaHHBIX CHIBHBIM
OCHOBaHHUEM U ci1abo# kucimoton. ['maponus comnen,
00pa30BaHHBIX CIA0BIM OCHOBAHUEM M CUIILHOM
kucnotoi. ['maponus conelt, 00pa3oBaHHbBIX c1aboit
KHCTIOTOM 1 cnabbiM ocHoBaHueM. KoHcTaHTa
ruaponusa. Crenens ruaponusa. Onpenenenne pH
pacTBOpa CONM JJisi TPEX CIy4aeB TUIPOIIU3a.
@daxTOopHl, BIAUSIOUINE HAa CTENEHb THAPOIIN3A.
I'maponus comu, 0Opa3oBaHHON cl1aboit
MHOTOOCHOBHOM KHCJIOTON WJIH CJIa0bIM
MHOT'OOCHOBHBIM OocHOBaHueM. Pacuer pH B pactBope
KHUCJIBIX COJIEN

OK 1-7,




3HaTh: XapaKTEPUCTUKY OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakiuii. OKUCIUTEb.
BoccranoBuresb. OKUCINTENBHO-BOCCTAHOBUTEIbHBII
noteHman. CTaHIapTHBIA OKUCIUTENBHO-

BOCCTAHOBUTEJIbHBIN MOTEHIMAI. Y paBHEHHUE OK 1-7,
13 | OkucIuTETHbHO-BOCCTAHOBUTEIILHBIC PEAKIIUU 2T Hepucra. Hanpasienue okKuCIuTeNbHO- 9
BOCCTAaHOBUTENbHOU peakiiuu. KoHcTtanTta paBHOBeCHs
OKHUCIUTEIbHO-BOCCTAHOBUTEIILHOIO MIPOIIecca.
CriocoObl ypaBHUBAHUS OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX peakuuii. MeTos 3J1EeKTPOHHOTO
OasaHca. MeTo1 3JIeKTPOHHO-HOHHOTO OaiaHca
3HaTh: XapaKTEPUCTUKY KOMIUIEKCHBIX COCMHEHUH.
OO6pa3oBaHNe KOMIUIEKCHBIX COCIMHCHHA.
KomrmuiekcHbie nonbl. CTpoeHre KOMIUIEKCHBIX
coenuHeHui. KommiekcooOpaszoBarens. JIMranb.
Omnpenenenue 3apsia KOMIUIEKCHBIX HOHOB. OK 1-7
14 |k 5 KoopauHnaruonHoe 4yuciio KoMriiekcooOpa3zoBaTers. 9 ’
OMIIIEKCHEIC COSTMHCHHUS T N
Homenkiiatypa KOMIUIEKCHBIX COSIMHEHUH.
Knaccudukanus KOMIUIEKCHBIX COEAMHEHUH.
Y CcTOMYNBOCTh KOMILICKCHBIX COCTMHECHHIM.
KoHncranTta HecTolikocTH. BHYTpUKOMIUIEKCHBIE
coeIMHEHMS. 3HAYEHUS KOMIUICKCHEBIX COCIMHEHHH B
XUMHYECKOM aHaJIN3e
15 YMeTb: paccUnThIBaTh KOHLEHTPALUIO HOHOB B OK 1-7,
16 Pemenne 3anau Ha Temy «MloHHOE paBHOBECUE» 4t pacTBopax c1albIX U CHIIBHBIX JJIEKTPOIUTOB 9
17 |p YMeThb: onpeaensTh CTENeHb HACBIILIEHUS PACTBOPOB OK 1-7,
ernieHue 3a/1a4 Ha Temy «PaBHOBecHe B HACHIIICHHBIX At 9
18 | pacTBOpax»
VYMeETh: COCTaBIATh OKUCIUTEIIHLHO- OK 1-7,
19 | YpaBHuBanue OKHCJINTEHLHO-BOCCTAHOBUTEILHBIX
. 4t BOCCTAaHOBUTEJIbHBIE PEAKIIUU 9
20 | peakuuii
21 YMeTh: paccUnThIBaTh KOHIIEHTPALIUIO KOMILIEKCHBIX OK 1-7,
Pemenue 3amad Ha Temy «KOMILIEKCHBIE COEUHEHUS» 4t HMOHOB B paCTBOPE KOMILJIEKCHON COJIN 9

22




Tema 1.2. O0OHapyKeHUe HHAUBUAYAJIbHBIX KATHOHOB U

. 32 181+14n
aHaJIN3 cMecell KATHOHOB P
YMETb: MOJA0UPaATh YCIOBUS MIPOBEICHUS
23 XapakTepucTUKa KaTUOHOB | aHAJIMTUYECKOW IPYIIIBI. 2 o Ka4eCTBEHHOI'0 aHAJIN3a B COOTBETCTBUH C K 1.1
YacTHble peakiiiu KaTHOHOB YyBCTBUTEIBHOCTHIO U CHENU(DUIHOCTHIO I[K 1.2
AHAJIMTUYECKUX PEAKIUI
VYMeTh: IPOBOAUTE OCAXKIECHUE HOHOB; IPOBOIUTH IIK 1.3
>
JIPOOHOE OCAXKIACHUE NOHOB; TPOBOHTH K 1.4
JlaGopatopnass pabora 1. M3ydenue xapakTepHBIX N
24 patop p yHaer p p 2 211p KaueCTBEHHBIN aHaJIU3 KaTHOHOB IK 2.1
peakuMii KaTHOHOB | aHaTMTUYECKOH TPYIIbI
[IK 2.2
1K 2.3
. METh: I0JIOMPATh YCIOBUS MPOBEACHUS
Xapakrepuctuka  KatuoHoB Il aHanmTHuYecKou Y HOHPATD ¥ POBEA
. Ka4eCTBEHHOI'0 aHaJIM3a B COOTBETCTBUH C K 1.1
25 | rpynnel. [JleficTBUE TpyHmoOBOro peakTuBa. YacTHbIC 2 2T
qyBCTBUTEIHHOCTHIO M CHIEIM(PUIHOCTHIO I[IK 1.2
peakuuu KaTHOHOB .
AHAJIMTUYECKUX PEaKINil
YMeTh: NpOBOAUTH OCAKIECHNE HOHOB; IIPOBOJUTH IIK 1.3
IpoOHOE OCaX/1eHHUE NOHOB; TIPOBOIUTh I[IK 1.4
JlaGopatopHass pabGora 2. M3ydeHue XapakTepHBIX .
26 parop p yHen PaKTep 2 271p Ka4eCTBEHHBIN aHAIN3 KaTHOHOB [K 2.1
peakui KaTnoHOB Il aHaTUTUYECKOM TPYIIIBI.
K 2.2
11K 2.3
. METb: MOI0MPATh YCIOBHSI TPOBEACHUS
Xapakrepuctuka karuoHoB [II  ananmurTHueckoi Y FIOMPATE ¥ POBCA
. Ka4eCTBEHHOI'0 aHAJIN3a B COOTBETCTBUH C K 1.1
27 | rpynmel. JIeficTBHE TPYNIOBOrO peakTuBa. YacTHBIC 2 27
qyBCTBUTEIBHOCTHIO U CHEIM(PUUHOCTHIO I[IK 1.2
peaKuy KaTHOHOB .
AHAIMTUYECKUX peaKuil
YMeTh: MPOBOAUTH OCAXKIECHUE HOHOB; TPOBOAUTH IIK 1.3
00HOE OCaXJICHHE HOHOB; IPOBOIUTh IIK 1.4
JlaGopatopnast pabora 3. WM3yueHue XapaKTepHBIX AP % » TPOBOAL
28 . . 2 271p Ka4eCTBEHHBIN aHaIN3 KaTHOHOB [K 2.1
peakuuii katTnoHoB Il ananMTHYECKON IPyIIIBI
IIK 2.2
I1K 2.3
. METb: MOI0MPATh YCIOBHSI TPOBEACHUS
Xapakrepuctuka KathnoHoB IV aHanmuTHuYeckou Y JIOMPATE ¥ POBEA
. Ka4eCTBEHHOI'0 aHAJIN3a B COOTBETCTBUH C MK 1.1
29 | rpynmel. JleiicTBUEe TPYIIOBOrO peakTHBa. YacTHbIE 2 27
qyBCTBUTEIBHOCTHIO U CHIEIIM(PUIHOCTHIO IIK 1.2
peakuuy KaTHOHOB. .
AHAIMTUYECKUX PEaAKIUil
YMeTh: IPOBOJUTH OCAKIECHUE HOHOB; IIPOBOJUTH K 1.3
JlaGopaTopnass pabora 5. HM3yueHue XapaKTepHBIX POBOA 5 » TPOBOAL
30 N . 2 211p JIpOoOHOE OCAXKIEHNE HOHOB; TPOBOIUTH [IK1.4
peakui KaTuoHOB IV aHAIMTUYECKOU TPYIIIIBL. .
Ka4ueCTBECHHBIN aHAJIN3 KaTHOHOB IK 2.1




IIK 2.2

I1K 2.3
. METb: 10I0MPATh YCIOBHS IPOBEACHUS
XapaKTepuCTHKa — KATHOHOB V. AHATHTHYECKOH ia‘-IGCTBCHII[JOFI(; aHa}J,mzza B cocf)TBeTIc[TBHH c K 1.1
rpynnsl. JleiicTBue TpynmoBoro peakTuBa. YacTHBI T ’
31 e e e 4 e 2 2
YyBCTBUTEIBHOCTHIO U CHENU(DUIHOCTHIO I[K 1.2
peaKIy KaTHOHOB .
AHATTMTHYECKUX PEeaKIni
YMeTh: IPOBOAUTH OCAXKIECHUE HOHOB; TPOBOAUTH IIK 1.3
00HOE OCaXJICHHE HOHOB; IPOBOIUTH IIK 1.4
32 JlaboparopHass pabora 6. V3yueHue XapaKTEpHBIX 5 ) AP N » TPOBOA K21
peaxiuii KaTHOHOB V aHATUTUYECKON TPYIIIHI. P KAHCCTBCHHDI AHATHS KATHOHOB HK 2.
I1IK 2.2
I1K 2.3
2 kypc 4 cemecTp
33 . METh: IOJIOMPATh YCIOBUS MPOBEACHUS
34 XapakTepucTuka KaTMoHOB VI  aHaIUTHYECKOU iaHeCTBeHI}[IOI‘lz) aHa}J/msa s CO(iBeTIéTBHH c K 1.1
rpynnsl. JleificTBue rpynmnoBoro peaxkTtuBa. YacTHble 8 8t I[IK 1.2
35 CAKIIHH KATHOHOB YyBCTBUTEIHHOCTHIO U CHEIU(PUIHOCTHIO
36 | P AHATTMTHYECKUX PEeaKIni
YMeTh: IPOBOAUTH OCAXKICHUE HOHOB; IPOBOAUTH IIK 1.3
00HOE OCaXk/IeHUE NOHOB; IIPOBOIUTH K 1.4
JlaGoparopHass pabora 7. V3yueHue XapaKTEpHBIX AP ¥ > POBOA
37 . . 2 21p KAaueCTBEHHBIN aHaJIN3 KaTHOHOB IIK 2.1
peakuuii KaTHOHOB VI aHAIMTHYECKOM IpymIIbI K 2.2
I1K 2.3
YMeThb: IPOBOJUTH OCAXKAEHUE HOHOB; IPOBOIUTD
JlaGopaTopHas paborta 8. AHanu3 cMecu KaTHOHOB | - POBOA A » TPOBOAL IK 1.1
38 . 2 21p JPOOHOE OCAXKICHUE NOHOB; TPOBOIUTH
VI aHanuTHYECKOM IpyIIIBI. . I[IK 1.2
Ka4yeCTBEHHBIN aHaJIM3 KaTHOHOB
Tema 1.3. O0OHapyKeHHe MHAUBUAYAJIbHbIX AHHOHOB U 67 511+6ap
aHAJIU3 cMeceil AaHMOHOB +10cp
39 YMETh: TIOJOUPATh yCIOBUS IPOBEICHUS
40 Ka4eCTBEHHOT'O aHaJIM3a B COOTBETCTBUU C
Xapakrepuctuka [ rpynmel  aHMOHOB. YacTHbIe MK 1.1
41 . 10 10t YYBCTBUTEIBHOCTHIO U CIIENU(UIHOCTHIO
peakLuy AaHMOHOB [IEPBOM TPYIIIILIL. . IIK 1.2
42 AHATMTUYECKUX peaKInil
43
44 YMETh: IOJ0UPATh yCIOBUS IPOBEICHUS
45 Ka4eCTBEHHOI'O aHaJIN3a B COOTBETCTBUU C
Xapakrepuctuka Il rpynmber  anuoHoB. YacTHbIE IIK 1.1
46 10 10t YYBCTBUTEIBHOCTBIO U CHEIIM(PUIHOCTHIO
peaKur aHUOHOB . I[K 1.2
47 AHATUTHYECKUX PeaKITUil

48




49

YMETb: MOAOUPATh YCIOBUS MIPOBEICHUS

50 KaueCTBEHHOT'O aHAJIN3a B COOTBETCTBHH C K 1.1
51 | Tperbs rpymnmna aHUOHOB. XapaKTepPHBIC PEaKIUH. 10 10T YyBCTBUTEIBHOCTHIO U CHEU(DUIHOCTHIO K 1'2
52 AHATUTUICCKUX PEaKIUi ’
53
YMETb: IOAOUPATh YCIOBUS IIPOBEICHUS IIK 1.3
Ka4eCTBEHHOT'O aHaJli3a B COOTBETCTBUU C I[IK 1.4
Jlaboparopuast pabora 9. Ananu3 anuonoB I - Il
o4 . 2 21p qyBCTBUTEIHHOCTHIO M CIEIIM(PUIHOCTHIO IIK 2.1
AQHAJTUTUYCCKOMN TPYIIIIBI. .
AHAJIMTUYECKUX pPeaKIui [IK 2.2
I1K 2.3
55 YMETb: MOAOUPATh YCIOBUS MIPOBEICHUS
56 KaueCTBEHHOI'O aHAJIM3a B COOTBETCTBHH C K 1.1
57 | AHanu3 cMecH aHHUOHOB 10 10T YyBCTBUTEIHHOCTHIO U CHEIU(PUIHOCTHIO K 1'2
58 AHATTMTHYECKUX PEaKIUi ’
59
60 YMETh: IOJOUPATh yCIOBUS IPOBEACHUS
61 KaueCTBEHHOT'O aHAIN3a B COOTBETCTBHH C
62 . qYBCTBUTEIHHOCTHIO U CHICITU(DUIHOCTHIO IK 1.1
AHanu3 cyxoi coiau 11 11T B e ¢
63 AHAIMTUYECKUX pEaKINil IIK 1.2
64
65
YMETb: IOAOUPATh YCIOBUS MTPOBEIECHUS K 1.3
Ka4eCTBEHHOI'0 aHaJIM3a B COOTBETCTBUH C I[IK 1.4
66 | Jlaboparopnas pabGora 10. JlaboparopHast paboTa.
N 4 45p YYBCTBUTEIHHOCTHIO U CHIEIU(DUIHOCTHIO IK 2.1
67 | AHamu3 cyxoi coym .
AHAJIMTUYECKUX PEAKIUI IIK 2.2
I1K 2.3
Camocmosmenvras paboma 00y4arouuxcs.
Hctopus pa3BUTHS aHATTUTUYECKON XUMUU.
[Meproguyeckuii 3aKOH M TEPHOJUYECKAsl CHUCTEMaA
xumuueckux anemenToB .M. Meneneena.
Baxubie ki1acchl HEOPraHUYECKUX COCTUHEHHI.
p a 10 10cp

OCHOBHBIE ~ THUIIBI ~ XUMHUYECKUX  peakluil B
HEOPraHWYEeCKOU U aHATUTUYECKON XUMHUH.

@akToppl BIMAKOIIME HA CKOPOCTh XHMMHYECKHUX
peakuuii.

IToaroToBKa OTYETOB IO JJAOOPATOPHBIM PAOOTAM.




TexHUKa aHaTUTUYECKUX PadoOT.

[Mocyna n 06opynoBaHKe B KaYECTBEHHOM aHAJIH3E.
CnocoObl OUMCTKH XUMUYECKON TOCY/bI.
[TonroToBKa OTYETAa U 3AIUTA AHAIN3A CYXOH COJIH.

Bcero 1131+20ap+10cp




3. YCJIOBHUA PEAJIN3AIIMU YYEBHOM JUCIUILIMHBI
3.1 TpeOoBaHnus K MaTepUAJIBbHO-TEXHHYECKOMY 00ecre4YeHU 0

Peanusanus y4eOHOM AUCIUIIMHBI TPEOYET HATUYHS:
naboparopur AHATHUTHYECKOW XUMUH.

Oo6opynoBanue 1a60paTOPUH:

BreiTsokHOM mikad; mabopatopHbie crosbl; xumudeckas mocyga ['OCT 25336
«[locyna m obopynoBanue nabopaTOpHbIE CTEKISHHBIC. THIBI, OCHOBHBIE MapaMmeTphl U
pa3Mepbl»;, BeChbl aHAJIMTUYECKHE; BEChl TEXHUYECKHE, IITaTUBbl METaJNINYECKUE;
ANIEKTPOIUIMTKY; My(QenpHas Tedb; CYIIWIbHBIA IKad; wueHTpudyra adoparopHas,
CTa/INOHBI.

3.2 UudopmanuonHoe odecriedeHne 00yuyeHust

OCHOBHBIE HCTOYHUKH:

1 Bepummnun, B. . Ananutudeckas xumus: yueonuk / B. M. Bepmunun, 1. B. Brnacosa,
U. A. Huxudoposa. — 3-e usn., crep. — Cankr-IlerepOypr: Jlanp, 2019. — 428 c. — ISBN
078-5-8114-4121-1. — TekcT: 31eKTpoHHBIN // JIaHb: AJIEKTPOHHO-OMONIMOTEYHAsI CHCTEMA. —
URL: https://e.lanbook.com/book/115526

JIONOJTHUTENbHBIE HCTOYHUKH:
2 Ananutuyeckas xumus. Xumudeckuil ananus: yueObHuk / WM. I'. 3enkeuu, C. C.

Epmakos, JI. A. Kapnosa [u ap.]; moxn penakuueii JI. H. MockBuna. — Caunkt-IlerepOypr: Jlanb,
2019. — 444 c¢. — ISBN 978-5-8114-3460-2. — TekcT: 3neKTpoHHBIN // JlaHb: 3JE€KTPOHHO-
onbmmoreunas 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

MpernoaaBaTesieM B MPOIECCe MPOBEICHUS MPAKTUICCKUX 3aHITHA W JIA0OPATOPHBIX padoT,

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

HUCCJIETOBAHUM.

PesyabTaThl 00yyeHus

(I)OpMBI H ME€TOAbI ONCHKH

Kpurtepuu onenku

3HanusA

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

Ycnosuit IPOBEIEHUS

AHAIMTUYECKUX PEAKIUN;
AHamMTHYeCKON Kitaccuukamuu
HMOHOB,;

3aKoHa JeMCTBUS Macc;

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

Crioco6oB pacuera pH
pPacTBOPOB;

XapakTepUCTUK  KOMIUIEKCHBIX
COCJIMHEHM;

Cnoco0oB OoOHapyXeHHs
KaTHOHOB;

CrnocoboB oOHapyXeHHUs
aHMOHOB.

Cy1miHocTH rpaBUMETPUIECKOTO
aHaJMn3a;

TexXHUKH BBITIOTHEHUS
IpPaBUMETPUUECKOTO aHAIIN3A;
OcHOBHBIX onepanuit
IpPaBUMETPHUECKOTO aHAIIN3A;
ObnacTeil npuMeHeHUs
IpPaBUMETPUUECKOTO aHAIIN3A;
CyIIHOCTH TUTPUMETPUIECKOTO
aHaJMn3a;

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:
CYLIHOCTH T'PaBUMETPUYECKOIO
aHaJIN3a; TEXHUKU BBINOIHEHUS

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

CYIIHOCTH TUTPUMETPUYECKOTO
aHaJin3a; CcrocoOOB BBIPAKEHUS
KOHIIEHTPALlNY; paBUII
IMPUTOTOBJICHUA CTAHAAPTHBIX H
CTaHJJAPTU30BAHHBIX PacTBOPOB;

METOJI0B u CI10co00B
TUTPUMETPUUECKOTO  aHAllM3a;
9TanmoB  0OpaOOTKM  JTaHHBIX
TUTPUMETPUUECKOTO  aHallM3a;
MCTPOJIOTHYCCKUX

XapaKTCPUCTHUK MCTOAHUK.

[T1ucbMeHHBIN onpoc
VYcrHblit onpoc

DK3aMeH
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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
00paTHMBIX 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
ANEKTPOJIUTOB;

[TpoBOANTH pacyeTsl ¢ LENbI0
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;

IIpoBoINTH 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; IPOBOANUTH
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,
HE00XOAMMBIE JIJIS1 BHIIOJHEHHUS
IPaBUMETPHUECKOTO aHAIIN3A;
MIPOBOJIUTH TPAaBUMETPUUECKUI
aHaJN3 OPTaHNYECKUX U
HEOPTaHUYECKUX BEUIECTB;
MIPOBOJIUTH METPOIOTUIECKYIO
00paboOTKy JTaHHBIX; BEIOUPATh
ONITUMAJIbHBIN METOJT
TUTPUMETPHUECKOTO aHAIIN3A;

DKCTepTHOE HAOJIIOICHNE
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
pe3yJabTaToB
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 86 yacoB Ha U3Y4YECHUE TUCIUIUIMHBI « AHATUTUYECKAS XUMUS» IS OTYUYEHUS YIITyOJIeHHBIX
3HaHWUN U COBEPIIEHCTBOBAHUS YMEHUN U IPAKTUUECKHUX HABBIKOB.

19



		rector@brstu.ru
	2023-08-29T17:52:04+0800
	г. Братск, Макаренко - 40
	Ситов Илья Сергеевич
	Я подтверждаю точность и целостность этого документа




