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IMosicuuTeabLHAA 3aNIUCKA

O0beM muctumIuHel 4 3.e.
1. Pe3yabtarbl 00y4eHUs] MO AUCHUILIHHE (MOIYJI0), COOTHECEHHBIE C MHAMKATOpPaMHU
JOCTIIKEHHSI KOMIETEHIUH, yCTaHOBICHHBIMH 00pa30BaTEeIbHOM MPOrpaMMoit

HNuaukaropsl
Pe3yjbTaThl 00y4eHHs 10 TUCHHILTHHE
KoMnerenuun JOCTHKEHUSA
N (Moay.110)
KOMIIETeHIM I
IIK-3 W-1nk.3 3namep:
Cnocoben Brnaneer (GU3UKO- | —OCHOBHBIC TOHSATHS W 3aKOHBI AHAJUTHYECKOM
MIPOBOIUTDH XUMHUYCCKUMHU XMMHUU B YaCTU KAUYECTBCHHOT'O aHaJIn3a BEIICCTB,;
XAMUYICCKUU METOaMH aHaIM3a | —MeToABl U CIIOCOOBI BBIMOIHEHUS KAaueCTBEHHOIO
aHaM3 OOBEKTOB | OOBEKTOB aHAIN3A;
aHATATAICCKOTO aHATUTHIECKOTO — IPUHIMIOBL  KAa4eCTBEHHOIO aHAIM3a OCHOBHBIX
KOHTPOJIA KOHTPOJIA. KJIaCCOB HEOPIaHMYECKUX BEIIECTB;
VJT-2mkc —OCHOBHBIC TIPEICTABICHUS TEOPHH PacTBOPOB,
T11aHMpyeT M IPOBOMMT | yopypx paBHOBECHIi IIPUMEHHTEBHO K PEaKIIHAM
XUMHUUYECKUAN

AKCIEPUMEHT I10
XUMUYECKOMY aHaIHU3y
KOHKPETHBIX OOBEKTOB.
I/II[-3HK-3

AHanuzupyer,
CUCTEMATU3HUPYET Hu
UHTEPIPETUPYET
pe3yabTaThl
XUMHYECKHX aHaJIu30B,
HUCIBITAaHUN u
HCCIIeJOBaHU C
HCII0JIb30BaHUEM
XHMHYECKOIr0 S3BIKa M C
MIPUBJICYCHUEM
KOMITbIOTEPHBIX
TEXHOJIOTHI.

pastquro THIIA, I/ICHOHL?)yeMBIM B KAQYCCTBCHHOM
aHaus3e;

— IPUHLIUIIBI BbIOOpA 000pyI0BaHUS TUISL
IIPOBEACHUS UCCIIEIOBAHUMN.

Ymems:

—POTHO3MPOBATh  PE3YJbTaThl  KAaueCTBEHHOT'O

aHajiM3a BEUIECTB HAa OCHOBAaHMM TEOPETUYECKUX
3HAHUM;
—IPUMEHATH TIOJYYEHHBbIE 3HAHUS Ui aHAIW3a

00BEKTOB pa3IMIHOTO Ha3HAYCHUS
(IPOMBINIUIEHHBIX, TPUPOAHBIX, OMOJIOTUYECKUX U
T.1.);

—T'OTOBUTH OOBEKTEI HUCCIICOOBaHUA,
—IIpOBOAWUTL Pa3ACIICHUC KATHOHOB W AHHWOHOB

XUMHUYECKUMU METOJaMH; (GYHKIIMOHATTBHBIN
aHaJIn3 OPraHUYECKUX BEILECTB;
— IPOBOJUTH Ka4eCTBECHHBIN aHanu3 B

COOTBETCTBUM C IIPEAIAra€MbIMU METOANKAMU;
—BBIOMPATh TEXHUYECKHE CPEACTBA M METOMbI
UCHbITaHUH (M3 HAO0Opa UMEIOLINXCS) AJISl PeIICHUS
IIOCTaBJIEHHBIX 3a]1a4

—BBIOMpATh ONTHMAJBHBI METOJ KaueCTBEHHOT'O
aHaJIN3a BEILECTB.

Bnaoemo:

—MeTofoNoThel  BeIOOpa  MeTojna
3aBHCHMOCTH OT aHAJIMTUYECKUX 3a/]aY;
—METOJUKaMH KayeCTBEHHOI'O aHaju3a BEILECTB
Pa3IMYHOMN IPUPOIBL;

—HaBbIKAMHU 110 NPOBEAEHUID CHCTEMATHYECKOIO
aHaJIM3a HEU3BECTHOI'O COEIMHEHMUS;
—BaXHEMIIMMU HaBbIKAMM 110 IIOCTAaHOBKE U
IIPOBEIEHUIO KaueCTBEHHBIX peakuuii c
HEOPraHUYECKUMHU COETMHEHUSIMU;

aHaJiu3a B




— TEXHUKOHN BBIITOJIHCHUS OCHOBHBIX
AQHAJIMTUYECKUX OIEepalMii IpU KA4eCTBEHHOM
aHaJIM3e BEILECTB;

— METOJOoJIOTHEeW BbIOOpa MeToJa aHaiuu3a |
anmapatypHoro oQopmieHHs B 3aBHCHUMOCTH OT
AHAJIMTUYECKUX 3a1a4

2. Copaep:kaHue TUCHUIIMHBI (MOYJIs1)

Tema 1. Kiaccudukamuss MeTOIOB KadyeCTBEHHOTO aHanu3a (ApOOHBIN
CUCTEMATUYECKUH; MAaKpO-, TOJIYMHUKpPO-, MHKpPO-, YJIBTPOMUKpPOAHANIU3). AHaJIUTHUUECKUE
peaKIMy U peareHThl, UCIOJIb3yeMble B KAUECTBEHHOM aHaju3e (crenupuueckue, CeNeKTUBHBIE,
IpyNnoBble). XapaKTEpUCTHUKA YYBCTBUTEIBHOCTH AHAIMTUYECKUX peakuuil (IpenenbHoe
pa3baBieHue, npeienbHas KOHLEHTpalHs, MUHUMAJIbHBIH 00beM NpelenbHO pa30aBICHHOTO
pacTBopa, rnpenen oOHapy>KEeHUs, MOKa3aTeNb YyBCTBUTEIBHOCTH).

KadecTBeHHBII aHAJIN3 HEOPTaHMYECKHUX BeleCTB

Tema 2. Ananutudeckas Ki1acCU(pHUKAIMs KAaTHOHOB MO rpymmnaMm (CyiabpuIHas WIN
CepOBOZOPOAHAsA, aMMHa4YHO-pochaTHAsA, KUCIOTHO-OCHOBHAs). OrpaHUYEHHOCTh JIIOOOU
KJ1accu(hUKaIluu KaTHOHOB.

Tema 3. KucnotHo-ocHOBHAsA KiaccU(UKAIUS KATHOHOB 10 aHAIUTHYECKUM TPYIIIaM.
AHanUTUYECKHUE PEAKIIMN KaTUOHOB Pa3JIMYHbIX AHAJTUTUUECKUX TPYIIIL.

Tema 4. PaBHOBecHs B pacTBOpax »3JIEKTPOJMTOB: KHUCIOTHO-OCHOBHBIE DPEAKIUH.
KauectBennsie peakiuu katnoHos I, II u Il ananutnueckux rpynn. Konrponpnselii ananus Ne 1.
Cucremarnueckuit ananu3 cMmecu katoHoB | — Il ananutuyeckux rpymi.

Tema 5. PaBHOBecHs B pacTBOpax rHAPOIU3YIOLINXCS cosneld. AM(OTEpHBIE THAPOKCHIBI.
KauecTBeHHBIE peakIMy KaTHOHOB [V aHAIUTHYECKOM rPyIIIBL.

Koutponbubiii  anamuz Ne 2. Cucremarnueckuil aHaiau3 cMecH KaTuoHoB [V
AQHAJIMTUYECKOM IPYIIIIBL.

Tema 6. PaBHOBECHS B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

KauecTBeHHBIE peaKkMi KATUOHOB V aHAJIUTHUYECKOMN TPYIIIbL.

Kontponbubii  ananu3z Ne 3. CucremaTuueckuil aHauu3 CMECH KaTHOHOB V
AQHAJIMTUYECKOU IPYIIIIBIL.

Tema 7. PaBHOBeCHE B paCTBOPaxX KOMIIJIEKCHBIX COCIUHEHU.

KauecTBeHHbBIE peakIMy KaTHOHOB V] aHAIUTUYECKOM IPyIIIBL.

Kontponbubiii  ananmu3 Ne 4. CucremaTHueckuil aHaiau3 CMeECHM KaTHOHOB VI
AQHAJIMTUYECKOM IPYIIIIBL.

Tema 8. Kontposbabiil ananus Ne 5. CucreMaTtndeckuil aHanus cMecu KaTuoHoB [V — VI
AHAJINTUYECKUX IPYIII.

Tema 9. Kontponbusiii ananu3 Ne 6. CucreMatndyeckuil aHaian3 cMecu KatnoHos [ — VI
AHAJINTUYECKUX TPYIII.

Tema 10. Ananutuueckas Kiraccuukas aHUHOHOB (IO CIIOCOOHOCTH K 0Opa30BaHUIO
MajoOpacTBOPUMBIX  COEIMHEHUH 1O  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM  CBOMICTBaM).
OrpaHn4eHHOCTD J11000# Kiaccu(rUKaluy aHHOHOB.

Tema 11. KauectBenunie peakuuu anuoHoB [, Il wu III ananmuruueckux rpymm.
Kontponbubiii ananus Ne 7. Cuctematuyeckuil aHanu3 cMmecu annoHoB | — III ananutuueckux

rpym.
Tema 12. KonTposnbHblil ananu3 Ne 8. AHanu3 cMecu cyxux coie

3. Ilepevyenb yueOHO-MeTOANYECKOT0 O0ecnedeHusl JUCUMILTUHBI (MO1YJIs1)
- MyJIBTHMe,Z[HﬁHBIe MPE3CHTAIMOHHBIC MAaTCpHaJIbl 10 AJUCHUIIINHC (MOI[yJHO)




IIpeICTaBJIEHbI B JIEKTpOHHOM Kypce B OOC MAY;

— METOJMYECKHE YyKa3aHUs K BBIOJHEHUIO JIAOOPATOPHBIX pPaldOT, MPAKTHYECKUX
paboT mpeacTaBiIeHb! B 31eKTpoHHOM Kypee B DUOC MAY;

— METOJMYECKUE MaTepHalIbl Uil 00YYaIOIUXCs 10 OCBOCHUIO TUCIMILIMHBI (MOIYIIS)
npeacTaBieHbl Ha odunmansHoM caiite MAY B pasnene «MHdopmarus o oOpa3oBaTenbHBIM
porpamMMaM, B TOM YHUCJIE aJalTUPOBAHHBIMY.

4. ®oHJ OLIEHOYHBIX CPEICTB MO AUCHUIINHE (MOAYJII0)
SBnsieTcst OTAETBPHBIM KOMIIOHEHTOM 00pa3oBaTeIbHON MPOTpaMMBI, pa3padoTaH B ¢opMme
OTJENBHOTO JOKYMEHTA, BKIIFOUAET B CeOs:
— MepeueHb KOMIETCHIMHA C YKa3aHHeM OJTamnoB uX (HOpPMHUPOBAHHS B MPOIECCE
OCBOCHMS TUCIUIUIUHBI (MOIYJIs);
— 3aJlaHus TEKYIIEro KOHTPOJIS,
— 3aJlaHus IPOMEKYTOUYHOM aTTeCTaIlNH,
— 3aJlaHus BHyTPEHHEH OLIEHKH KauecTBa 0Opa30BaHMS.

5. IlepeyeHb OCHOBHOM M JONMOJHHUTEILHON y4eOHOM JUTepaTypsl (II€UaTHBIE U3JaHUS,
ANEKTPOHHBIE YUeOHbIE U3AaHUS U (M) PeCypPChI AIEKTPOHHO-OMOINOTEYHBIX CHCTEM )

Ocnosnasa numepamypa:

1. AnanuTHyeckas XUMUs: XUMUYECKUEe MeToAbl aHanu3a : yueOHuk / E. I'. Brmacosa, A.
@. Kykos, . @. Konocosa [u ap.] ; nox penakuueit O. M. Ilerpyxuna, JI. b. Ky3nemnoBoii. —
2-e u3n. — Mocksa : Jlabopatopus 3Hanuii, 2021. — 467 ¢. — ISBN 978-5-93208-502-8. —
Texcr: onexkrtponnsli// Jlamp :  snekrpoHHo-OMOnmoreyHas cucrema. —  URL:
https://e.lanbook.com/book/166725

2. AnanuTtHueckas XUMHs. MeTo/bl HACHTU(DHUKAIIMYA U ONPEACICHHS BEIIECTB | YUeOHUK
s By3oB / M. U. bynaros, A. A. l'anees, A. U. JlpoGwimieB [u np.] ; [lox pen. mpod JI. H.
MockBuna. — 4-e u3zf., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 584 ¢. — ISBN 978-5-
8114-9165-0. — Texkcrt : 3nekTpoHHBII // JIaHb : 31eKTpoHHO-OMbIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/187743

Jonoanumensnas numepamypa:

1. XKeOentsieB, A. . Ananurnueckas xumus. [Ipaktukym : yueOnHoe mocobue / A. U.
KebentsieB, A. K. Kepnocek, U. E. Tanyte. — Munck : HoBoe 3nanue, 2013. — 429 c. —
ISBN 978-985-475-582-3. — TekcT : 31eKTpOHHBIHN // JlaHb : 31eKTpOHHO-OMONHMOTEYHAS
cucrtema. — URL: https://e.lanbook.com/book/64910

2. AnekcanapoBa, D. A. XuUMHUECKHE METOJAbl aHAJIM3a : YYEOHHK M TPAKTUKYM JUIS

By30B/ . A. Anekcanaposa, H.TI.TlaiigykoBa.— 3-¢ wm3a.,, wucmp. u jom. — Mocksa :
WznarensctBo FOpaiit, 2024. — 533 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-17719-
0. — Texkcr : anekrponHbli // OOpazoBarenbHas minardopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/536289 (nara obpamenus: 25.11.2024).

Marepuaibl, HAXOSIIHUECS B CBOOOTHOM JOCTYIIC HA CIICAYIONIMX CalTax:
http://chemexpress.fatal.ru
http://www.xumuk.ru
http://www.chemport.ru
http://djvu-inf.narod.ru/nclib.htm
http://www.alhimikov.net
http://www.alhimik.ru
http://www.chemistry.narod.ru/



http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
https://e.lanbook.com/book/166725
https://e.lanbook.com/book/187743
https://e.lanbook.com/book/64910
http://chemexpress.fatal.ru/
http://www.xumuk.ru/
http://www.chemport.ru/
http://djvu-inf.narod.ru/nclib.htm
http://www.alhimikov.net/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/

http://www.chem.tut.ru/

6. IlpodeccnonanbHblie 0a3bl JAHHBIX H HHPOPMALIMOHHbIE CIIPABOYHbIE CHCTEMBbI

1) Tocyoapcmeennas cucmema npagosoli ungopmayuu — oQuyuarbHvl UHMepHem-
nopman npagosou ungopmayuu — URL: http://pravo.gov.ru

2) Ungopmayuonnas cucmema «Eounoe okno docmyna k 06pazoeamenvHuvim pecypcam»
— URL: http://window.edu.ru

3) Cnpasouno-npasosas cucmema. Koncynomanm Inoc — URL:
http://www.consultant.ru/

7. IlepedyeHb JMIEH3MOHHOIO W CBOOOJHO PACHPOCTPAHSAEMOI0 NPOrPaMMHOIO
o0ecreyeHusi, B TOM YHCJe 0Te4eCTBEHHOI 0 IPOU3BOACTBA

1) Oghucuwiii nakem Microsoft Office 2007
2) Cucmema onmuueckozo pacnosnasanusi mexcma ABBYY FineReader

8. Obecneyenne 0CBOCHUS JUCHUIJIMHBI JIMI ¢ HHBAJIMIHOCTHIO 1 OB3

OO6yuaromuecst u3 yucia uHBaIKUI0B U aui ¢ OB3 obecrnieynBaroTcs me4yaTHBIMU U (WJTH)
ANEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (hopmax, aJanTHPOBAHHBIX K OTPAHHYCHUSIM
WX 3JJ0POBBAL.

9. MaTepuaJIbHO-TeXHHYECKOe o0ecnedeHne TUCUMILUINHBI (MOAYJIs) MIPEACTABICHO B
npuioxennn Kk OIIOIl «MarepuanbHO-TEXHUYECKHE YCIOBUS pean3alui 00pa3oBaTebHOM
MpOrpaMMbI» U BKJIIOYAET:

— yuyeOHBIE ayIUTOPUM JJISi TIPOBENEHHS YYeOHBIX 3aHATHH, MPEeIyCMOTPEHHBIX
nporpaMMoil OakanaBpuaTta, OCHAIlEHHBIE OOOpYIOBaHMEM W TEXHUYECKHMMHU CpEICTBAMH
o0ydeHus;

— TIOMEIICHUS JUIsI  CaMOCTOATENbHOM  paboThl  0OydaloOIIMXCsl, OCHAIIEHHBIE
KOMITBIOTEPHON TEXHUKOU C BO3MOKHOCTBIO MOJKITIOYCHHS K ceTu «VIHTepHeT» U o0ecrieueHneM
JOCTYyTIA K 3JICKTPOHHOM HH(pOpMaAIIMOHHO-00pa3zoBaTeabHOl cpene MAY;

He nomyckaercs 3ameHa 000py1OBaHHS €TI0 BUPTYaIbHBIMH aHAJIOTAMH.


http://www.chem.tut.ru/
http://www.consultant.ru/

10. Pacnpenesienne Tpya10eMKOCTH MO BUAAM Y4eOHOM JesiTeJIbHOCTH

Tabnuma 1 — Pactipenenenne Tpya0eMKOCTH

Pacnpenenenue Tpy10eMKOCTH JUCHUTUTMHBI (MOIYJIs1) 0 (hopMam 0OydeHus

Ounasn OuyHo-3204YHasA 3aounasn

Bun yueGHoM
NEATCILHOCTH Cemectp Bcero Cemectp Bcero | Cemectp/Kypce
5 4acoB 4acoB

Bcero
JacoB

Jlexiun 20 20

IIpakTrueckue
3aHATUSA

JlaGopaTopHsbie

84 84
paboThI

CamocrosTenpHas

pabora 40 40

ITogroroska k
IIPOMEKYTOUHOU
aTTecTaluu

Bcero uacos
0 TUCHMUILJINHE 144 144

/ n3 HUX B opme
IIPaKTUYECKOU
MIOJITOTOBKH

DopMBI IPOMEKYTOUHON aTTECTAUU U TEKYIIETO KOHTPOJIS

DK3aMeH

3ayer/3ader c

o +/- +/-
OLCHKOMN

KypcoBast  pabora
(IpoekT)

Konnuectso
pacyeTHo-
rpaduueckux padot

KonuuectBo
KOHTPOJIBHBIX
pabot

Komnuecto
pedepaToB

KomnuectBo ncce




Ilepedyens 1abopaTopHBIX padoT

n/n

Tembl 1a0opaTopHBIX padoT

Knaccugukaius MeTo10B KaueCTBEHHOTO aHAIN3a (IPOOHBIN U CHCTEeMaTHYECKH;
Makpo-, MOIYMUKPO-, MUKPO-, YIIbTPOMUKPOAHATIN3). AHATUTHUECKUE PEAKIH U
peareHTbl, UCIOJIb3yeMbIe B KAUECTBEHHOM aHajm3e (creunduiyeckue, CeIeKTUBHBIE,
IpYyNIIOBBIE). XapaKTEPUCTHKA YyBCTBUTEIBHOCTH aHATUTUYECKUX PEaKIHi
(mpenenbHOE pa3daBiIeHHE, peAeIbHAS KOHIICHTPALUS, MUHUMAIIbHBINA 00beM
npeaensHo pa30aBICHHOTO PacTBOPA, Mpeies 00HapyKEeHUs, ToKa3aTelb
YyBCTBUTEIBHOCTH).

AHanutuydeckas KiaccupuKays KaTHOHOB 10 Tpymnam (CyabpHuIHas HIH
CepOBOAOPOAHAS, aMMHUAYHO-(POchaTHAs, KHCIIOTHO-OCHOBHAs ). OTpaHUYEHHOCTh
0601 KI1accu(uKanuy KaTHOHOB.

KucnoTHo-ocHOBHAs Ki1accupUKaIMs KATHOHOB 110 aHAJMTUYECKUM TPYTIIaM.
AHanUTUYECKHUE PEAKIIUN KaTUOHOB Pa3JINYHBIX AHAJTUTUUECKUX TPYIIIL.

PaBHOBecus B pacTBOpax 3JIEKTPOJIUTOB: KUCIIOTHO-OCHOBHBIE peakiuu. KauecTBeHHbIE
peakuuu katuoHoB I, II u Il ananutnyeckux rpynn. KonrponpHelii ananus Ne 1.
Cucrematnueckuil ananu3 cmecu katuoHoB [ — III ananuTuyeckux rpymnm.

PaBHOBecus B pacTBOpax TUAPOIUIYIOIUXCS CONei. AM(OTEpHBIE THIPOKCHUIBI.
KauecTBeHHbBIE peakMy KaTHOHOB [V aHAIUTHYECKOM rPyIIIBL.

KonTponbusiii ananus Ne 2. CucremaTHuecKuii aHaJIu3 cMecH KaTnoHoB [V
AQHAJIMTUYECKOU IPYIIIIBL.

PaBHOBecHUs B OKMCIIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.
KadecTBeHHBIE peakii KATUOHOB V aHAIMTHYECKOUW TPYTIIIbI.
KonTponsusiii ananu3 Ne 3. CucremaTueckuii aHalnu3 CMECH KaTHOHOB V
AQHAJIMTUYECKOU IPYIIIIBL.

PaBHOBecuE B pacTBOpax KOMIIJIEKCHBIX COCIUHEHUN.

KauectBennsie peakiyu KaTHOHOB VI aHATUTUYECKON TPYIIIBI.
Kontposnbnbiit ananu3 Ne 4. CucremaTH4eCKuid aHaIU3 CMECH KaTUOHOB VI
AQHAJIMTUYECKOM IPYIIIIBL.

Kontposnbnbiit ananu3 Ne 5. Cucrematuueckuit aHaiau3 cMecu KaTuoHoB [V — VI
AHAJIMTUYECKUX TPYIIIL.

Kontposnbnbiit ananu3 Ne 6. CucremaTuueckuid aHaiau3 cMecu KaTHoHOB [ — VI
AQHATUTUYECKUX TPYIIII.

10.

AHanutudeckas Kiaccu(uKaIus aHHOHOB (IT0 CIIOCOOHOCTH K 00pa30BaHHIO
MaJIOpPAaCTBOPUMBIX COCIMHEHUH 110 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM CBOMCTBAM).
OrpaHn4eHHOCTD J11000# Kiaccu(UKaluy aHHOHOB.

11.

KauectBennsie peakiuu annoHos I, 11 u Il ananutnueckux rpymnmn. KoHTpoabHBbIM
ananu3 Ne 7. Cucrematnueckuit ananu3 cMecu anuoHOB [ — III ananuTudeckux rpym.

12.

KonTponbubiii ananus Ne 8. AHanu3 cMecu Cyxux coiiei




