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IHosicuuTenbLHAA 3aMHCKA

O0beM aucuuIIUHBL 4 3.€.
1. Pe3yabTaTbl 00y4yeHHs MO JUCHUIJIMHE (MOIYJI0), COOTHECEHHBIC C WHIUKATOpPaMHU
JOCTHKEHUS] KOMIIETEHIIUH, YCTaHOBJICHHBIMH 00pa30BaTeIbHON MTPOTPaMMOii

Nuaukaropsl
Pe3yabTaTnl 00y4eHHs 1O TUCHUTIHHE
Komnerenuuu JMOCTHKEHUS
. (moay.110)
KOMIIeTeHIU i
I1K-3 NJI-11mk 3 3namo:
Cnocoben Bnaneer (U3KKO- | —OCHOBHBIE MOHATHS W 3aKOHLI AHAJUTUYECKOM
IPpOBOAHTH XAMHUYCCKUMU XHMHH B 4aCTH KQUYCCTBCHHOI'O aHAJIM3a BCIICCTB,
XUMHWYCCKUU MCTOAaMHU aHaAM3a | —MeTOnBl U CIOCOOBI BBIMOJIHEHHUS KAaYECTBEHHOTO
aHain3 OOBEKTOB | OOBEKTOB aHaM3a;
aHAJIMTHICCKOro AHATTATHICCKOTO — IIPUHIIMITBI  KAYECTBEHHOT'O AaHajh3a OCHOBHBIX
KOHTPOJIA KOHTPOJIA. KJIACCOB HEOPTaHUYECKHUX BEILECTB;
VJT-2mk 3 — OCHOBHBIE IIPEJICTABIEHHS TEOPUH PACTBOPOB,
I11aHupyeT U POBOAMT | yopypix paBHOBeCHil IPUMEHUTENLHO K PEAKLIUAM
XMUMHUYECKHH

SKCIEPUMEHT 1O
XUMHUYECKOMY AHAIIU3Y
KOHKPETHBIX OOBEKTOB.
WJI-3n0k 3

AHanusupyer,
CUCTEMATU3UPYET "
UHTEPIPETUPYET
pe3yJIbTaThl
XUMHYCCKUX aHaIH30B,
HUCIBITAaHUN u
HCCIICJOBAHMIA c
HUCIOIb30BaHUEM
XHUMHYECKOI'0 SI3BIKA M C
MIPUBJICYEHUEM
KOMITHIOTEPHBIX
TEXHOJIOTHUH.

pas3in4dHOro TUIla, UCIIOJIB3YEMbIM B KaUCCTBCHHOM
aHaJIM3cC,

— IPUHLIMIIBI BbIOOpa 000py0BaHUs s
IIPOBEICHUS UCCIIEIOBAHUMN.

Ymems:

—IPOTHO3UPOBATh  PE3YNbTaThl  KaueCTBEHHOI'O

aHajii3a BEHIECTB HAa OCHOBAHMHM TEOPETUUECKUX
3HAHUH;

—IPUMEHATh TIOJIyUCHHbIE 3HAHUS JUIsl aHaau3a
00BEKTOB pa3IUuYHOTO HazHAYECHUS
(TIpOMBIIIEHHBIX, TPUPOAHBIX, OWOJOTHYECKUX U
T.1.);

—T'OTOBUTH OOBEKTHI UCCIIENOBAHUS;

—TPOBOJIUTh pa3/iefiecHne KaTHOHOB M aHUOHOB

XUMHAYECKUMHU METOJIAMH; (b yHKIIMOHATBHBIN
AHAJIN3 OPraHUYECKUX BEILIECTB;
— IPOBOJUTH Ka4yeCTBEHHBLIN a”HaIn3 B

COOTBETCTBUM C NPEJIaraéMbIMU METO/IUKAMU;
—BBIOUPATh TEXHUYECKHE CPEICTBA W METOJIBI
UCIIBITaHUH (M3 HaOOpa UMEIOINXCS) AJIs peLIeHUs
MOCTaBJIEHHBIX 33/1a4

—BBIOMpaTh ONTHMAJBHBIA METOJ] Ka4eCTBEHHOTO
aHaJM3a BeIlEeCTB.

Bnaoemsy:

—METO/I0JIOTHEH  BBIOOpa  MeToja
3aBHCHMOCTH OT aHAJIMTHYECKHX 3aj1ay;
—METOJIMKaMH KayeCTBEHHOT'0 aHajHh3a BEIIEeCTB
Pa3IUYHOMN NPUPOJIBI,

—HaBbIKAMH MO TPOBEIACHHUIO CHUCTEMATHYECKOTO
aHaJIM3a HEU3BECTHOT'O COETUHEHMS;
—B@XHEHIIMMU HaBBIKAMU 110 IIOCTAaHOBKE U
IPOBE/ICHUIO Ka4yeCTBEHHBIX peaxuui c
HEOPraHMYECKUMH COeTMHEHHUSIMU;

dHaJlu3a B




— TEXHUKOUN BBITIOJTHEHUS OCHOBHBIX
AHAIUTUYECKUX OMNepaluid MpH KauyeCTBEHHOM
aHaJIN3€ BEILECTB;

— MeToJoJIorued BbIOOpa MeToJa aHaiu3a H
anmaparypHoro o(GOopMIEHUS B 3aBUCUMOCTH OT
AHAIUTUYECKUX 3a/1a4

2. Coaep:xaHue TUCHHIIMHBI (MOTYJIs1)

Tema 1. Knaccudukamus METOJOB KAueCTBEHHOTOo aHaim3a (ApOOHBIA W
CUCTEMATUYECKUN; MAaKpO-, IOJYMHUKpPO-, MHKpPO-, YJIbTPOMHUKpOAHAIN3). AHaJIUTHYECKUE
PEaKLMU U peareHThl, UCI0JIb3yeMble B KAUECTBEHHOM aHaIM3e (Crenuduueckue, CeleKTUBHBIE,
IpynmnoBble). XapaKTepUCTUKAa YYBCTBUTEIBHOCTH aHAJIMTHUUYECKUX peakuui (IpeneiabHoe
pa3baBieHue, MpeaeibHas KOHLEHTpalus, MHUHUMAJIbHBIM 00BeM MpenenbHO pa30aBIEHHOIO
pacTBopa, mpenien oOHapyKEeHUs, TOKa3aTeNlb YyBCTBUTEIBHOCTH).

KavecTBeHHBIN aHAJIN3 HEOPIaHMYECKHUX BEIECTB

Tema 2. AHanuTHveckas KJIacCH(PHUKAIMA KaTHOHOB IO Tpynmnam (cyabhuaHas Wi
CepOBOZIOPOAHAsA, aMMHayHO-(pochaTHas, KHUCIOTHO-OCHOBHAsA). OrpaHHYEHHOCTh JIIOOOMH
KJIaCCU(PUKAIINN KaTHOHOB.

Tema 3. KuciaotHo-ocHOBHas KiacCU(UKAIMS KAaTHOHOB 10 aHAIUTUYECKUM TPYIIIaM.
AHaJIUTHYECKHE PEAKIIMY KaTHOHOB Pa3JINYHBIX AHATUTHUECKUX TPYIIIL.

Tema 4. PaBHOBecHss B pacTBOpax 3JIEKTPOJIUTOB: KHCIOTHO-OCHOBHBIE DEaKLIMH.
KauectBennsie peakiuu katuoHoB 1, II u Il ananutnueckux rpynmn. KontponsHsiii ananus Ne 1.
Cucrematnueckuii aHanu3 cMecu KaTuoHoB | — [II ananuTrueckux rpymi.

Tema 5. PaBHOBecHs B pacTBOpax THIPOU3YIOIIHUXCS cosieil. AM(BOTEpHBIE THIPOKCHIBI.
KauecTBeHHBIE peakMi KaTHOHOB [V aHaIMTUYECKOM IPYIIIBL.

Kontponbusiii anamuz Ne 2. Cucremarnueckuil aHanM3 cMecH KaThuoHoB IV
AQHAIUTUYECKOU TPYIIIIBI.

Tema 6. PaBHOBecHUsI B OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

KauecTBeHHBIE peakIMi KATHOHOB V aHAJIUTHYECKOH TPYIIIIEL.

Konrponbusiii  ananu3z Ne 3. Cucremaruueckuid aHajau3 CMeCH KaTHOHOB V
AQHAIUTUYECKOU TPYIIIIBI.

Tema 7. PaBHOBeCcHE B pacTBOpPax KOMIUIEKCHBIX COCIUHEHUN.

KauecTBeHHBIE peakMi KaTHOHOB VI aHAIMTUYECKOM TPYIIIBL.

Koutponbusiii  anamuz Ne 4. CucremaTuueckuil aHaiu3 CcMecH KaTHOHOB VI
AHAIUTUYECKOU TPYIIIBI.

Tema 8. Kontponbnsiit ananus Ne 5. CucremaTudeckuii ananus cMecu kKatnoHoB [V — VI
AQHAIUTUYECKUX TPYIII.

Tema 9. KontponbHbiii ananu3 Ne 6. CucremaTnyecKui aHaiu3 cMecu KaTuoHOB | — VI
AQHAIUTUYECKUX TPYIII.

Tema 10. Ananutndeckas kiaccudukaiys aHHOHOB (IO CITIOCOOHOCTH K 0Opa30BaHUIO
MaJIOpaCTBOPUMBIX ~ COCIUHEHUH IO  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIM  CBOMCTBaM).
Orpanu4eHHOCTH J1t000i Ki1accu(uKaluu aHHOHOB.

Tema 11. KauectBennwsle peakuuu anuoHoB I, II wm III ananmuTHyeckux rpymi.
KonTponeusiii ananu3 Ne 7. Cuctemarndeckuid aHanus cmecu aHuoHOB I — III ananuTnueckux

rpym.
Tema 12. KontposbHblil ananu3 Ne 8. AHaiIN3 cMecH CyXUX cojer

3. Ilepeyenn yueOHO-METOAUYECKOT0 O0ecTiedeHU sl TUCIUTIIUHBI (MOTYJIs1)
- My.HBTHMG,[[HfIHLIG NPE3CHTAIUOHHBIC MAaTCpHaJIbl 10 AJUCIUIIINHC (MO,Z[yJHO)




IIPEJICTaBJIEHbI B 3JIEKTpOHHOM Kypce B DUOC MAY;

— METOJMYECKHE YKa3aHHs K BBINOJHEHHUIO JIaOOpaTOpHBIX paboT, MPaKTHUYECKHX
paboT npeAcTaBieHbl B 3JeKTpoHHOM Kypce B DUOC MAY;

— METOJUYECKHE MaTepUasbl Il 00Y4aIOIIUXCS O OCBOCHUIO TUCIUIUIMHBI (MOIYJIs)
npeAcTaBiIeHbl Ha oduimanbHoM caiite MAY B pazaene «MHdopMmanus mo oO6pa3oBaTrebHbIM
nporpammam, B TOM YUCJIE aJalTUPOBAHHBIM.

4. ®oH/1 OLEHOYHBIX CPECTB MO TUCHUILINHE (MOAYJIIO)
SBnsieTcs oTHEIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHON MPOrpaMMbl, pa3paboTaH B GhopMme
OTJICTBHOTO JJOKYMEHTA, BKJTFOYAET B CEOS:
— MepeYeHb KOMIICTCHIMH C YKa3aHWEeM 3TaloB HMX (OPMUPOBAHHS B Ipolecce
OCBOCHHUS AUCITUIUTHHBI (MOIYIIS);
— 3aJlaHus TEKYIIETO KOHTPOJIS;
— 3aJlaHus TIPOMEKYTOUYHOU aTTECTAIINH;
— 3aJlaHus BHYTPEHHEH OIEHKH KauecTBa OOpa30BaHMS.

5. IlepevyeHb OCHOBHOI U JONOJHUTEILHONH YueOHOH JUTEepaTypsl (II€YaTHBIC U3IAHUS,
AJIEKTPOHHbIE YUeOHbIE U3/1aHUA U (WIIN) PEeCypPChl AIEKTPOHHO-OMOIMOTEUHBIX CUCTEM)

OcHnognaa numepamypa:

1. AnanuTHyeckas XUMUS: XUMHUYECKAE METOJIbI aHanu3a : yaeOHuk / E. I'. Brmacoga, A.
@. XKykos, U. @. Konocosa [u ap.] ; nox penakuueit O. M. [lerpyxuna, JI. b. Ky3neuoBoi. —
2-e m3a. — Mocksa : Jlabopatopus 3Hanui, 2021. — 467 c¢. — ISBN 978-5-93208-502-8. —
Texcr: onexrtpoHHsni// Jlamp :  snekTpoHHO-OMOnmoreyHas cucrema. —  URL:
https://e.Janbook.com/book/166725

2. AHanutnueckas XuMmus. MeToapl uAeHTU(PUKAIIMKN U OTIPEAENICHHUS BEIIECTB : YI4eOHUK
st By3oB / M. U. bynatos, A. A. Tl'anees, A. W. [{po6wimieB [u ap.] ; [lox pen. mpod JI. H.
MockBuna. — 4-e u3z., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 584 c¢. — ISBN 978-5-
8114-9165-0. — Texcr : anexTponHsli // JlaHb : aekTpoHHO-OMOMHoTeyHas cuctema. — URL:
https://e.lanbook.com/book/187743

/Jlonoanumenshasn numepamypa:

1. XebentsieB, A. . Ananutuyeckas xumus. [Ipaktukym : yyeOHoe mocobue / A. U.
KebentsieB, A. K. XKepnocek, . E. Tanyrb. — Munck : HoBoe 3nanue, 2013. — 429 c. —
ISBN 978-985-475-582-3. — TekcT : 21eKTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIHMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/64910

2. AnekcanzapoBa, J. A. XuUMHYECKHE METO/Abl aHAIM3a : YYEOHHUK U TPAKTUKYM JUIS

By30B/ 0O. A. Anekcanaposa, H.TI.TlaiigykoBa. — 3-¢ wu3g., wmcnp. uw jgom. — Mocksa :
WznatensctBo FOpaiit, 2024. — 533 c. — (Bsicuiee o6pazoBanue). — ISBN 978-5-534-17719-
0. — Tekctr : anextponHsid // OOpa3oBarenpHas tuiatrgopma HOpaiit [caiit]. — URL:

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

Martepuansl, HaXOASIIKUECs B CBOOOIHOM JIOCTYIIE Ha CIEAYIOUINX 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. HpO(l)eCCI/IOHaJILHbIe 0a3bl JaHHBbIX U HH(])OpMaIII/IOHHbIe ClIpaBOYHbLIC CUCTEMbI

1) Tocyoapcmeennas cucmema npagosol uHgopmayuu — OQUYUATbHBIL UHMEpHem-
nopman npaeosoti ungopmayuu — URL: http://pravo.gov.ru

2) Unghopmayuonnas cucmema « Eounoe okno docmyna x obpazosamenbHuim pecypcam»
— URL: http://window.edu.ru

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

7. IlepeyeHb JMUIEH3UMOHHOIO0 M CBOOOJHO PACHPOCTPAHSIEMOI0 NPOIrPAMMHOIO
o0ecrneyeHusi, B TOM YHCJI€e 0Te4eCTBEHHOr0 MPOU3BOACTBA

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

8. OGecneuenne ocBOeHU AUCHHUILIMHBI JIUI ¢ HHBAJIUIHOCTRLIO 1 OB3

OOyuaronmecs: U3 ynciia nHBAMKUIOB 1 i ¢ OB3 obecrieunBaroTCsl MeYaTHBIMU U (MIIN)
AMIEKTPOHHBIMUA 00pa30BaTeIbHBIMU pecypcaMu B (hopMax, aJanTHUPOBAHHBIX K OTPAHHUYEHUSM
WX 37J0POBBAL.

9. MaTepuajJIbHO-TEXHHYECKOE o0ecredeHre TUCHHMILINHBI (MOAYJIsl) TIPEICTABICHO B
npunoxkennn Kk OIIOIT «MarepualibHO-TEXHUYECKUE YCIIOBUSI peaiu3aluu o0pa3oBaTelbHON
MPOTPAMMBI» U BKIIFOUAET:

— ydeOHBIE ayAUTOpPUU JUIsI TPOBEACHUS YUEOHBIX 3aHATUH, NPETyCMOTPEHHBIX
nporpaMMoil 0akanaBpuara, OCHAIlEHHBIE OOOpPYIOBAaHHMEM U TEXHUYECKHUMH CpeICTBAMHU
00y4eHUs;

— TMOMEIIeHHsS Ui  CaMOCTOSITENbHOW  pabOThl  OOy4arouuxcs, OCHAllleHHBIE
KOMITHIOTEPHOM TEXHUKOW C BOBMOXKHOCTBIO MOJIKITIIOUeHUs K ceTH «MHTepHeT» u obecreueHuemM
JOCTyTa K 3JIEKTPOHHOM HH(pOpMaIMOHHO-00pazoBaTenbHOM cpere MAY

He nomyckaetcst 3aMeHa 000py/I0BaHMS €r0 BUPTYaJIbHBIMU aHAJIOTaMHU.


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

10. Pacnipenesienne Tpy10€eMKOCTH MO BUAAM YUeOHOM JesiTeIbHOCTH

Tabmuua 1 — Pacipeaenenue Tpy10eMKOCTH

Pacnipenenenre Tpy10€eMKOCTH TUCIUILIAHBI (MOTyJIs) 110 hopMaM OOydeHHs

Ounas OuHo-3204YHAs 3aouHas

Bun yaebnoi
NEeATETbHOCTH Cemectp Bcero Cemectp Bcero | Cemectp/Kypce
5 4acoB 9acoB

Bcero
4acoB

Jlexkuun 20 20

[IpaxkTrueckue
3aHATHSA

JIaGopatopHsble

84 84
paboThI

CamocrosrenpHas

pabora 40 40

IloaroroBka k
IIPOMEKYTOUHOU
aTTecTaluu

Bcero uacos
M0 JUCHMILIMHE 144 144

/ 3 HUX B opMme
MPAaKTUYECKOM
MOITOTOBKH

cDOpM]’:;I HpOMG)KyTO‘-IHOﬁ ATTCCTAllUU U TCKYIICTO KOHTPOJIA

DK3aMeH

3ayer/3auer C

. + /- + /-
OLICHKOU

KypcoBas  pabota
(TIpoeKT)

Komnuectso
pacueTHo-
rpaduyeckux padbor

KonnuectBo
KOHTPOJBHBIX
pabot

Komunuectso
pedepatoB

KomnuectBo scce




Ilepeuyens 1abopaTopHbIX padoT

n/n

Tembl J1abopaTopHBIX padoT

Knaccudukarust MeTo10B Ka4eCTBEHHOTO aHAIH3a (IPOOHBIN U CHCTEMAaTHYECKHIA;
MaKpo-, MOJIYMHKPO-, MUKPO-, YIbTPOMHKPOAHAIN3). AHATUTHUECKHE PEaKIUU 1
peareHThl, UCTIOJIb3yeMble B KAUECTBEHHOM aHan3e (crienupuieckre, CelIeKTUBHBIE,
rpynnoBsie). XapakTepUCTHKA YyBCTBUTEILHOCTH aHAINTHYECKUX PEaKIUit
(mpenenbHOE pa3baBieHUE, IpeIeIbHAS KOHIICHTPAIUS, MUHIMAJIbHBIH 00beM
Ipe/iebHO Pa30aBICHHOTO PACTBOPA, Mpee 0OHAPYKEHHUS, TOKA3aTeNlb
qyBCTBUTEIBHOCTH).

AHanuTHYecKas KI1acCU(pHUKAIHs KATHOHOB I10 rpymaM (cyibGuaHas nin
CepOBOZOPOAHAS, aMMHUAYHO-(POChaTHAS, KHCIIOTHO-OCHOBHAS ). OTpaHUYEHHOCTD
m000# KiaccuUKaIuu KaTHOHOB.

KuciaoTHO-OCHOBHAS KJIaCCI/I(i)I/IKaIII/Iﬂ KaTUOHOB 110 aHAJIUTUYCCKUM I'pYIIIIaM.
AHanutuyeckue PCaKM KaTUOHOB PA3JIMYHBIX aHAJIMTUYCCKHUX I'PYIIII.

PaBHOBecHs B pacTBOpax 3JIEKTPOJIUTOB: KUCIOTHO-OCHOBHBIE peakiinu. KauecTBeHHbIE
peakuuu katuoHos I, II u Il ananutnyeckux rpynn. KonrponpHseiii ananus Ne 1.
Cucrematnueckuii aHanu3 cMecu katuoHoB | — Il ananuTrueckux rpymi.

PaBHOBecus B pacTBOpax rUAPOIU3YIOLMXCA COei. AMPOTEpHbIe THIPOKCUIBI.
KauecTBeHHbIe peakimy KaTHOHOB [V aHAIMTHYECKON IPYIIIBI.

KonTponbubiit ananus Ne 2. Cucremarnyeckuil aHauu3 cMecu KaTHOHOB [V
AQHAJIMTUYECKOM TPYIIIBIL.

PaBHOBecHsI B OKMCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUAX.
KauecTBeHHBIE peakIM¥ KATHOHOB V aHAJIUTHYECKOH TPYIIIIBI.
KonTponbasiii ananus Ne 3. CuctemMaTnuecKkuil aHajlu3 CMECH KaTHOHOB V
AQHAJIMTUYECKOMN TPYIIIIBIL.

PaBHOBecue B pacTBOpax KOMILJIEKCHBIX COCTMHEHUM.

KauectBennble peakiny KaTHOHOB VI aHAMUTUYECKON TPYIIIBI.
Koutponbnsiii ananu3 Ne 4. CucremMaTH4eCKUi aHaIN3 CMECU KaTHOHOB VI
AQHAJIUTUYECKOH TPYIIIIHIL.

KonTponbusiit ananus Ne 5. Cucrtemarnueckuii aHain3 cMecu KatuoHos [V — VI
AQHAIUTUYECKUX TPYIII.

Kontposnbnsii ananmu3 Ne 6. CucremMatnueckuii aHaIn3 cMecH KaTHOHOB [ — VI
AQHAJTUTUYECKUX TPYIII.

10.

AHanuTHyecKkas Ki1accupHuKaIys aHHOHOB (II0 CIOCOOHOCTH K 00pa30BaHUIO
MaJIOpacTBOPUMBIX COEAMHEHUN MO OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIM CBOICTBAM).
OrpaHuyeHHOCTD 000 Kiaccu(UKaluu aHHOHOB.

11.

KauectBennslie peakuyuu annoHoB I, 1T u Il ananutnueckux rpynn. KoHTpoabHBIiM
aHaimu3 Ne 7. Cucrematndeckuil aHanu3 cMecu aHnoHOB [ — III aHanuTHyeckux rpynm.

12.

KonTponbublii ananmus Ne 8. AHanu3 cMecu CyxHx cojieit




