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Mporpamma aucumnnuHbl "AHanutunyeckas xummna"; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnnuHbl "AHanutunyeckas xummna"; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

Mporpammy nucuunnnHel paspaboTtan(a)(vn) 3asenyownii kagoenpoit, o.H. (npodpeccop) EstiornH IM.A. (Kadenpa
aHanMTNYeCcKon xummnm, Xummnyeckmin nHctutyT num. A.M. Bytneposa), Gennady.Evtugyn@kpfu.ru ; npodpeccop, 4.H.
(npodpeccop) MensHuesa .M. (Kadenpa aHanMTNYeCKON Xummnm, XumMni4ecknii MHCTMTyT um. A.M. Bytneposa),
Elvina.Medyantseva@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMNn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
OriK-1 CNoCOBHOCTbIO BOCMPUHMMATL, Pa3BMBATb U MCMOMb30BaTb TEOPETUHECKNE OCHOBDI
TPaOVLMOHHbBIX 1 HOBbIX Pa3fenoB XMMUM NPU pelleHnn NPodecCMoHanbHbIX 3aaad
(Or1K-1);
OriK-2 BNageHneM HaBblKamMu XMMUYECKOro aKCnepuMeHTa, CUHTETUYECKMU U

AHANMTUYECKMMY METO4AaMM NONYYEHNS N UCCNeOO0BaHUS XMMUYECKNX BELWECTB 1
peakuuin (OlNMK-2);

Or1K-3 CMOCOBHOCTBIO NCMONb30BaTh TEOPETUYECKME OCHOBbI (DYHAAMEHTANbHbBIX Pa3fenos
MaremaTukun 1 onsnkmn B npodpeccrnoHanbHom aestenbHoctn (OlK-3);

OrIK-6 BnafeHneM HopMaMmu TEXHUKM 6e30MacHOCTU U YMEHME peann3oBaTb 1X B
nabopaTtopHbIX U TexHonornyeckux ycnosusx (OMNK-6);

Obyqarowmincs, OCBOVBWNIA AUCLUANAUHY (MOOY/b):
JonxeH 3HaTb:

- OCHOBbI Teopumn prH,D,aMeHTaJ'IbeIX pa3nenos XmMnun (npex,ue BCero HeOpFaHquCKOM N aHannTU4yecKom XI/IMI/II/I), B
H4aCTHOCTU, XUMNYECKUX N OTAENbHbIX NHCTPYMEHTabHbIX METO40B aHanmaa,

- 0bwue 3aKOHOMEPHOCTU NpoTeKaHNAa XMMNYeCknx peaKLwn7|, MCcnonb3yemblX B aHanNTU4ECKON XMW,
- MeToaonorunio Bbl60pa MEeTonO0B aHann3a ong peweHnsa KOHKpPEeTHbIX TeOPpeTUYeCKnUX N NpakTn4eckmnx 3aga;

JonxeH ymeTb:

- NIPUMEHATb OCHOBHbIE 3aKOHbI aHanNTU4YeCKOm XnmMmnm npu Oécy)KJJ,eHI/IVI NOoNy4eHHbIX Pe3ynbTaToB,

- OpMeHTNpoBaTbCA B OCHOBHbIX aHANIMTUYECKUX N METPONTIOrNM4ECKNX XapakKTepncTtnkax MetogoB aHanmsa u
VIJJ,eHTVIQJVIKaLI,VIVI BEeLWeCTB;

- paboTatb C KOMMbIOTEPOM Ha YPOBHE NONb30BATENS U NMPUMEHSATL HaBbIKU PaboThbl C KOMMbIOTEPAMM B
npodreccuoHanbHom AesATeNbHOCTY,

JlonxeH BnaneTb:

MeTongaMun pernctpaunm n 06pa6OTKI/I Pe3ynbTatoB XMMNYECKUX 3KCNEepUMEHTOB; TEOPETUNYECKNMUN 3HAHUNAMWU O
mMeTonax O6H8.py>KeH|/|$|, pasneneHnsa n Konn4eCTeeHHOro onpeneneHns sewecTB;

HaBblKaMWl NPaKTN4eCKOoro ncrnob3oBaHnsa COBPEMEHHbIX NHCTPYMEHTAbHbIX METOLOB aHANN3a ong pelweHun4d
KOHKPETHbIX aHaNnnTU4eCcKmnx 3ana,

JonxeH OEeMOHCTpMpoBaTb CMOCOOHOCTb M FOTOBHOCTb:

- IEMOHCTPVPOBATL CMOCOBHOCTL 1 FOTOBHOCTb MPOBOAUTL PACHETbI C MOMOLLbIO M3BECTHBIX (POPMYN U YPaBHEHMWIA, B
TOM Y/CNE C NMOMOLLbIO KOMMBIOTEPHBIX MPOorpamm, TpebyeMble Npu NPOBELEHNN N3MEPEHUI 1 06paboTke ux
pe3ynbTaTos;

- OpneHTnpoBaTbCA B COBpeMeHHOIZ nnteparype no aHanMTUYecKon Xummnm, Nonb3oBaTbCs CI'Ip&BO‘-IHOI?I nMTepaTypom.
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Mporpamma aucumnnuHbl "AHanutunyeckas xummna"; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnmHa (mogynb) BKNtoYeHa B pasgen "B1.6.15 OucunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasosatenbHol nporpammbl 04.05.01 "®yHaameHTanbHas v npuknagHas xumust (OpraHmydeckas Xumns)" u 0THOCUTCS
k 6a3oBoii (0bLwenpogeccroHanbHom) YacTu.

OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. 06bem aucumMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSTENbHYHO
paboty obyuatlomxcs

O6was TpynoeMKOCTb ANCLMNANHBI cocTaBnsieT 17 3a4eTHbix(ble) eanHuL(bl) Ha 612 yaca(os).

KoHTakTHas paboTa - 366 4aca(oB), B TOM yucne nekumm - 70 4aca(oB), NnpakTuieckme 3aHatus - 46 yaca(os),
nabopaTopHblie paboTbl - 250 Yaca(oB), KOHTPO/b CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 174 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopmMa NPOMEXYTOYHOIO KOHTPONS ANCUUNAMHDBL: 3a4€T N 3K3aMeH B 3 CEMECTPE; 3a4eT U 9K3aMeH B 4 ceMecTpe.

4, CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITEeNbHON paboTbl MO AUCLMNNMHE (MOAYNIO)

Bugabl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl AUCLUUMNHDbI / MX TPYAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
Jlekuvu 3aHATUSA paboTbl

Tema 1. Tema: BeeneHuve B obwmit

Kypc AvcumnanHbl "AHanmTnyeckas
1. [xumns"(AX). CoBpemeHHas 3 2 0 9 2

nedouHnumns Hayku AX. O6bekTbl

aHanmsa.

Tema 2. Tema: MeTtogbl
naeHTndmKaumm, pasgeneHns n
2. |obHapyxeHus BelecTs 3 2 0 9 2
(Kka4eCTBEHHbI aHanM3 u ero posb B
pPasBUTUN €CTECTBO3HAHUS).

Tema 3. Tema: Xumunyeckoe

3 [PaBHOBECME B rOMOreHHbIX CCTeMaXx. 3 > 0 9 5
" |OCHOBHbIE TUMbI peakLuui,

npumeHsiemble B AX.

Tema 4. Tema: CoBpeMeHHble

4. [nPeacTaenenms o kucnotax u 3 5 4 9 >
" locHoBaHusx. [poTonuTnyeckas
TEOPUS KUCNOT N OCHOBAHWIA.
5 Tema 5. Tema: BydepHble pactsopbl 3 > 0 9 5

" |n nx ceorncTBa.

Tema 6. Tema: PacuyeTbl pH B
6. |pacTBOpax KMCNOT U OCHOBaHWUIA. 3 2 4 9 2
Yuet gnccoumaunm Bogpl.

Tema 7. Tema: 3aBMcMMOCTb

- |[KoHueHTpaumn aHnoHos cnabbix 3
" [kncnot ot pH. Ouarpammel

pacnpegeneHusl.

Tema 8. Tema: Xumumnyeckoe
paBHOBECUE B reTEPOreHHbIX
8 cuctemax. PaBHoBecue B 3

HaCbIWEHHbIX pacTBopax
ManopacTBOPUMbIX COEANHEHUI.
COEeoNHEHUIA.

CrpaHnua 4 n3 22.




Mporpamma aucumnnuHbl "AHanutunyeckas xummna"; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

CamocrosiTenbHas
paborta

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

Tema 9. Tema: Peakuun
KoMnnekcoobpasoBaHusi U TUMbl
KOMIMEKCHbIX COeaNHEHWUI,
NCNONb3yeMble B aHANUTUYECKMX
uensix. PaBHoBecusl B pacTBopax
KOMMIEKCHbIX coeanHeHni. MpuHumn
XMKO.

10.

Tema 10. Tema: OkcTpakums, Kak
MeToq pasfeneHns n
KOHLEeHTpupoBaHus. Teopns
SKCTPaKUMOHHBIX NPOLIECCOB.

11.

Tema 11. PybexHas KOHTponbHas
paboTa no MeTonam pasaeneHus,
nOeHTMdoMKaLUm 1 obHapyXeHUs
BelecTB

12.

Tema 12. Tema: MeTtponornyeckume
OCHOBbI KONIMYECTBEHHOrO aHanmaa.
CnyyaiiHble n cuctemaTnyeckme
MOrpeLwHoCTH.

13.

Tema 13. Tema: Tutpumetprnyeckune
MEeTOobl aHanM3a: OCHOBHble
NOHATMS. [epBNYHbIE N BTOPUYHbBIE
cTaHpapThbl.

14.

Tema 14. Tema: lNocTpoeHme KpuBbIX
TUTPOBAHMS: 06WWE NOAXOAbI.
KncnoTHO-0CHOBHOE TUTpOBaHME.
KrMCnoTHO-OCHOBHbIE UHOUKATOPHI.

15.

Tema 15. Tema: lNpumeHeHne
OKUCNTENbHO-BOCCTAHOBUTENbHbIX
peakuuin B TUTPUMETPUMN.
OcoBeHHOCTY NMOCTPOEHMUS KPUBbIX
TUTPOBAHUSI.

16.

Tema 16. Tema: iHonkaTopsbl B
OKNCNNTENbHO-BOCCTAHOBUTENBHOM
TUTPOBaHUW.

17.

Tema 17. Tema:
KomnnekcumeTpuryeckoe u
KOMMIEKCOHOMETPUNYECKOE
TUTPOBaHMeE.

18.

Tema 18. Tema: lHankaTtopsbl B
KOMMIEKCOHOMETPUMW.

19.

Tema 19. PybexHas KOHTpofbHas
paboTa no Metonam
KONMYECTBEHHOIO ONpeaeneHus
COeVHeHWI

20.

Tema 20. Knaccudmkaumsa Metonos
aHanusa. Case study (pasbop
KOHKPETHOW CMTyauun): ruapoaHanvs
KOHKpPETHOro obbekTa

10

10

21.

Tema 21. CnekTpockonnyeckne
MeTonbl aHann3a. Obwas
XxapakTepucTumka.

15

12

22.

Tema 22. ATOMHO-3MUCCUOHHASA
cnekTpockonus. Cnocobbl
aTtomMmsauun. YpaBHeHne
JNNomakuHa-llanbe.

12

12

23.

Tema 23. ATomHO-abcopburoHHast

cnektpockonus (AAC).

CrpaHnua 5 na 22.




Mporpamma aucumnnuHbl "AHanutunyeckas xummna"; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

24.

Tema 24. MonekynsipHas
abcopbunoHHas CnekTPoCcKonusl.

0

6

25.

Tema 25. OnTumanbHbie yCnosus
nposeneHus
CMEeKTPOPOTOMETPUNYECKUX
N3MepeHNin.

26.

Tema 26. OT4eT N0 UHAMBUOYANBHON
paboTe (pasgensl 1-5)

10

27.

Tema 27. SnekTpoxnMmnyeckne
meToabl aHanu3aa. [loteHunomeTpus.
YpaBHeHue HepHcTa. Tunbl
VNHOMKATOPHbIX SNEKTPOAOB.

28.

Tema 28. MloHocenekTuBHbIE
anekTpoabl (NCI).

29.

Tema 29. Case study (pasbop
KOHKPETHOW cuTyauumn):
1NCMNOMNb30BaHNE NOH-CENEKTUBHbIX
9NEeKTPOAOB B aHanM3e NpMpoaHbIX
BoA. [NloTeHUMoMeTpuyeckoe
TUTPOBaHUeE.

10

30.

Tewma 30. BonbTamnepometpus u
nonaporpadus.
Monsaporpaduyeckas BonHa.
Jnddy3noHHbIe TOKM.

31.

Tema 31. BonbtamnepomeTtpusa Ha
TBEPAbIX SNEKTposax. XMMUYECKM
MOOMOULMPOBAHHbIE SNEKTPOIbI.

10

32.

Tema 32. lnBepcuoHHas
BONbTamnepomeTpus. Moaynauns
noTeHumana kak cnocob noBbIWEHUS
4yBCTBUTENBHOCTY
BONbTaMMnepomMeTpum.

10

33.

Tema 33. Xpomarorpadusl.
MpuHUKMNbI METOAA.

34.

Tema 34. Xpomatorpadchuyeckme
copbeHTbI, UX KnaccuepuKaums.
KonnyecTBeHHbI N Ka4eCTBEHHbIN
aHanna ¢ NoMoulbO TOHKOCOMNHOM
xpomartorpadumn. BymaxHas
XpomaTorpadus.

35.

Tema 35. Mazo-u
BbICOKO3(PPeKTUBHASA XNOKOCTHAA
xpomartorpadus. letekTopbl B
Xpomarorpaduu.

36.

Tema 36. Obwas xapaktepuctuka
VHCTPYMEHTaNbHbIX METOA0B
aHanusa. Kputepum Boibopa v
TEXHVKO-3KOHOMMYECKas OLeHKa
VHCTPYMEHTaNbHbIX METOAOB aHannaa
(Kpyrnblid CTON C NMPUBNEYEHNEM
BEeAyLWUX CNeLnanmcToB).

37.

Tema 37. KoHTponbHas pabota

NToro

70

46

250

174

4.2 CopepxaHue aUCUUMIUHBI (MOBYNS)

CtpaHunua 6 13 22.
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Mporpamma aucumnnuHbl "AHanutunyeckas xummna"; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

Tema 1. Tema: BeepeHue B 06 Kypc oUCLUUNIMHBI "AHanutudeckas xumus''(AX). CoBpemeHHas pedomHuums
Hayku AX. O6beKkTbl aHanu3a.

1. BBeaeHue B obwuii Kypc omcumnnnmvHel "AHanntndeckas xumust"(AX): 3agaqm v HanpaeneHUs PasBUTUS, Posib XUMKM B
HapOOHOM X039NCTBE, COBPEMEHHbIE OOCTUXEHNS TEXHUKU 1 ponb AX B KOHTPONE KadecTsa XunsHu. CoBpeMeHHas
nedpvHnums Haykn AX. MHoroobpasme 06bekToB aHanunsa. YeenvueHue ponv AX B Haykax 0 XMW3HU.
MexancumnnnHapHbii xapaktep AX B HacTosilee Bpems.

Tema 2. Tema: MeToabl uaeHTUPUKALUN, pa3aeneHus U O6HapyXeHUs BELLLEeCTB (KaueCTBEHHbIW aHanus3 u ero
ponb B pa3BUTUM €CTECTBO3HAHUS).

2. MeTtonpl I/I}J,GHTI/I(*)I/IK&LI,I/II/I, pasneneHuna n 06Hapy>KeH|/|9| BewecTB (KaHeCTBeHHbIIZ aHanm3 n ero ponb B pa3snuTunin
eCTeCTBO3HaHI/I9I). AHanuntnyeckue XapakTepucTukn peaKLu/u7|. AHanuntnyeckune XapakTepucTukmn peaKu,w7|:
CI'IeLI,I/ICpI/Il-IHOCTb, 4yBCTBUTENBbHOCTb, Npenen 06HapY)KeHI/I9|. 3aBncuUMoCTb npenena O6Hapy)KeH|/19| oT YCHOBI/IIZ
npoeseneHnsa peaKLI,IAVI. MoHsiITUE 06 aHaNUTUYEeCKnX peareHTax n nx KﬂaCCI/leI/IKaLI,I/Iﬂ. PaspeneHne noHoB Ha
aHannTn4eckune rpynnbl: cepoBogoponHas mn 6ecceposonopo,u,Hb|e KﬂaCCI/I(bI/IKaLI,I/II/I (aMMI/Ia‘-IHO-CpOCCpaTHaSI n
KI/ICHOTHO-OCHOBHaﬂ). CBsasb pasneneHunsa Ha rpynnbl C 3NEKTPOHHbIM CTPOEHNEM aTOMOB.

Tema 3. Tema: Xumnyeckoe paBHoBecue B roMoreHHbIXx cuctemax. OCHOBHbIe TUMbl peakuui, NpuMeHsiemble B
AX.

3. Xnmnyeckoe paBHOBECKE B FOMOreHHbIX CUCTEMaX. OCHOBHbIE TUMbI peaKLu/n7|, NpUMeHsEeMbIE B AX, nx Kpartkas
XapakTepuctuka. KoHcTaHThI paBHOBECUA peaKLl,VIIZZ TepMoanHaMmmnyeckmne, peasbHble, YCNOBHbIE. CBsa3b Mexnay HUMIN.
YcnoBus MCNonb30BaHWS OTAENbHbIX KOHCTAHT ONS pac4yeTos KOHLleHTpaLlMIZ. KoHcTaHTa 1 cTeneHb guccouunaumm
cnabbix 9NEKTPONNTOB. AKTUBHOCTb, KO3(PPUNLMEHT aKTUBHOCTU, MOHHASA cuna. VloHHOEe npoun3eeneHne soabl, pH.

Tema 4. Tema: CoBpeMeHHble NpeacTaBneHNUs 0 KUCNoTax U ocHoBaHusiX. [poTonutMyeckas Teopus KUCHOT U
OCHOBaHWMN.

4. CoBpeMeHHbIE NPELCTABNEHNS O KUCNOTax M OCHOBaHUSIX. VicTopryeckas cnpaeka 06 9BONOLMM NOHATUS, 4TO Takoe
KMcnota u ocHoBaHue. Kpatkuii 0630p CyLEeCTBYIOWMNX TEOPUIA KUCIOT U OCHOBAHWIA: KUCTIOPOLHAS TEOpUS, TEOPUS
JTaByasbe, ponb Teopun AppeHuyca, Jlbtouca 1 YcaHosumya. JJOCTOMHCTBA M HEOOCTATKM paccMaTpuUBaeMbIX TEOPUNA.
MpoTonutnyeckas Teopus KUCNOT U ocHoBaHWi BpeHcTena u Jloypu. OcHoBHble nonoxeHns. CoeanHeHus,
OTHOCSLMECS K KUCNOTaM 1 ocHoBaHUsIM bpeHctena v Jloypu. Peakumu "HenTpanuaauun” n rugponnsa Kak 4acTHbIN
Cny4ain K1MCroTHO-OCHOBHOrO paBHOBECUS.

Tema 5. Tema: BychepHble pacTBOpbl U UX CBOUCTBA.
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5. Obuiee noHsATHE 0 BydhepHbIX pacTBopax, NpuMepbl BydoepHbIX pacTBOPOB HA OCHOBE cnabbix KUCOT M OCHOBAHUIA 1
COMPSIXEHHbIX C HUMK coeanHeHnin. PacueT pH BydpepHbix pacTBOPOB: BbIBOL chopMynbl eHaepcoHa-Xaccennbaxa.
BydpepHas eMKoCTb, 3aBMCUMOCTb OT Pa3nnyHbIX (DaKTOPOB. YCNOBUS AOCTVXEHUS MakCUManbHon 6ygoepHoi eMKOCTU.
BydpepHble cBoMCTBA PACTBOPOB CUBHBIX KUCTOT U OCHOBAHWIA.

Tema 6. Tema: Pacuetbl pH B pacTBOpax KUCNOT U OCHOBaHUN. YueT auccoumaumm Boabl.

6. PacyeThl pH B pacTtBopax CUNbHbIX N cnabblX KNCNOT Y OCHOBaHWIA. PaCCMOTpeHMe KOHKPETHbIX CI/ITy&LWIVI
HeobxoauMocTn ydeTta guccoumaumnn Bogbl, Kak NpPoOToOHCOAepXallero pactsoputens. Pacuet pH B pacTtBopax

opraHun4yeckunx pacteoputeneii. BoisiBneHne noaxonon0B 415 BbIBOAA COOTBETCTBYIOWMX (hopMys obecrnedmBatoLmx
pacyet pH.

Tema 7. Tema: 3aBUCMMOCTb KOHLLEHTPaLUM aHUOHOB cnabbix kucnot ot pH. narpammbl pacnpeneneHus.

7. 3aBUCMMOCTb KOHLIEHTPALMW aHUOHOB cnabbix kucnoT ot pH. BeiBog ¢oopmyn, NO3BONSOWMX NPOM3BECTH PACYHETbI
KOHLIEHTpaLUmMin aHNOHOB B PaCTBOPax OOHO- U ABYXOCHOBHbBIX KUCNOT U OCHOBaHMWA. [unarpamMmbl pacnpeneneHus
pasnunyHbIx opM knucnot. OueHka no AaHHbIM Anarpamm BeNNYMH KOHCTaHT AMCCOLMaLmM 1 KOHLEHTpaLni
KOHKPETHOV ¢OOPMbl aHMOHOB. PacTBopbl KNCNOT 1 OCHOBaHWUIA B OpraHm4eckux pactsoputensx. duddepeHumpyowme
N HUBENUPYIOWME CBONCTBA OPraHNYecKmnx pacTeopuTenein. 3aBMcMMOCTb CBOWCTB OpraHU4eckmx pactsoputenem ot
ONaneKTpny4eckon npoHnuaemocTu. Likana kncnotHOCTM. XuMmnyeckoe paBHOBECKE B reTEPOreHHbIX CUCTEMaX.

Tema 8. Tema: Xumnuyeckoe paBHOBeCUE B reTeporeHHbIX cucteMax. PaBHoBecue B HacCbILLLEHHbIX pacTBoOpax
ManopacTBOPUMbIX COeAUHEHNIW. COeANHEHUN.

8. PaBHOBeCME B reTeporeHHblx cuctemax. PaBHoBecue B HACBIWEHHBIX PACTBOPAX ManopacTBOPUMbIX COELVHEHWIA.
KoHcTaHTbl pacTBoprMocTU. CBS3b MEXAY TEPMOANHAMMYECKON peanbHOM 1 YCNOBHOW KOHCTaHTaMu. Bo3MoxXHOCTb
pasneneHus OHOB 3a CYET Pa3HOl PacTBOPMMOCTY 0CaAKoB. PacyeT pacTBOPUMMOCTY OCaAKOB.

Tema 9. Tema: Peakuumn Komnnekcoobpa3oBaHuUs U TUMbl KOMMNIEKCHbIX COeAWHEeHUIA, UCNOJib3yeMblie B
aHanuTnyeckux uensix. PaBHoBecusi B pacTBopax KOMMeKCHbIX coeamHeHun. MpuHumn XKMKO.

9. Peakuun KOMI'IJ'IeKCOO6pa3OBaHI/I9I B AX. Tnnbl KOMNNEKCHLIX COEANHEHWNA, Mncnonb3yemMble B aHaANNTUHECKUX LiensX.
OpFaHI/I‘-IeCKVIe N HeopraHmnyeckne nuraHgbl. OcobeHHOCTM KOMMNEKCHbIX COEeOVHEHUIA, MCNonb3yeMblX o4 pa3neneHns
noHoBs. Obine 1 CTyneH4yaTtble KOHCTaHTbI yCTOI7IHI/IBOCTI/I KOMMIEKCHbIX coeanHeHnn. PaBHoBecus B pacTeopax
KOMMIEKCHbIX COEeANHEHWI. CDyHKLI,VI;I 3aKoMnnekcoBaHHOCTU. MonbHas 00N KOMMNEKCHbIX COeAUHEHWNIA pas3Horo
COCTaBa. rlpI/IHLI,I/II'I XMKO: cBs3b ¢ KUCNIOTHO-OCHOBHOW Teopme|7| Jlblonca, pasneneHne Ha XecTtkune, Markme n
NPOMEXYTOYHbIE KNCNOTbl 1 OCHOBAHUA. Psanbl YCTOIZHMBOCTM KOMMEKCHbIX COEeANHEHWIA.
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Tema 10. Tema: 3KCTpaKLI,VIS|, KakK MeTon pa3aesieHUss U KOHLUeHTpUpoBaHuUs. Teopvm AKCTPAKUMNOHHDbIX
npoLueccos.

10. MNoHsTME 06 3KCTPaKLMU KaK METOLE Pa3feneHns U KOHLEHTPMPOBaHNS. Teoprs SKCTPaKLUMOHHbIX MPOLLECCOB.
XapakTepucTrku aKCTPaKLIMOHHOIO NpoLecca: KOHCTaHTa U KoaguLIMEHT pacnpeneneHuns, CTeneHb N3BneYeHuns.
3aBMCUMOCTb KOHCTaHThI pacnpeneneHns ot pH n apyrux gaktopos. KoathrLNEHT KOHLEHTPUPOBaHUS, pa3feneHuns.
Ycnoeumsa npoBefeHns akcTpakummn. daktopsl, Binaowwme Ha apdekTMBHOCTb aKeTpakumm. Knaccudpmkaumm
9KCTPaKLMOHHBIX MPOLIECCOB. OKCTPAKLMOHHBLIE CUCTEMBI.

Tema 11. Py6eXxHasi KOHTpo/ibHas paboTa No MeToaaMm pasaeneHus, uoeHTUMKaLum u o6HapyXeHuUsi BELLLEeCTB

11. PybexHas KoHTponbHas pabota no Metogam pasfeneHus, naeHTmdpmkaumm n obHapyxeHus sewects. KOHTponbHas
paboTa BkNoYaeT BONPOCHI, CBA3aHHbIE CO CBOWCTBAMMN KATUOHOB 1 @aHNOHOB U X CMECEN, pacyeTHble 3a4aun Ha
BbluMcneHne pH pacTBopoB 1 BychepHbIX CMECEN, BINSHWE KOHKYPEHTHBIX PeakLMii Ha MPOLLECChI 0CaXOEHUS,
BbI4MCNEHNE KOHLIEHTPALIMIA pa3nnyHbIX GOOPM KUCNOT NpK pasnnmyHom pH.

Tema 12. Tema: MeTponoquecxue OCHOBbI KOIN4eCTBEHHOro aHannsaa. CnyqaﬁHble n cuctematnyeckue
NMOrpeLwHoCTN.

12.KonnyecTBeHHbI aHann3 1 ero ocobeHHoCcTU. AHanuTuYeckme XapakTepucTtnkmn MetTonoB KOnnM4eCTsBeHHOro aHanmnaa.
lMoHsATME 0 KOa(pdouumMeHTe YyCTBUTENbHOCTU, Npelene onpeneneHns N TOYHOCTN aHanmnaa. KﬂaCCVICpI/IKaLI,VIﬂ MeTonoB
KONnM4ecTBeHHOro aHanmaa.

MeTponormquKme OCHOBbI KONMN4eCTBEHHOIo0 aHann3a. Cnyanlele n cucteMatmnyeckme norpewHocTy. OcHoBHbIe
MOHATUS METPONOrMn B NpuMeHeHnn pacyetos B AX. MMoHSATWE 0 pacnpeneneHnm norpewHocTen, CornacHo KpuBoii
Maycca.

Tema 13. Tema: TVITpVIMeTpVI'-IeCKVIe MeTtoAabl aHann3a: OCHOBHbIe NOHATUSA. I'IepBMqule N BTOPUYHbIe CTaHOapThbl.

13. TMTpmmeTpmquKme MeToAbl aHann3a: OCHOBHbIE MOHATUA. Tpe6OBaHI/|9I K peakuusm, ncnonb3yembiM
BUTPUMETPUYECKOM aHanmse. PasnuyHble cnocobsl BblpaXeHns KOHLLGHTp&LI,I/II;I. MoHATMe 06 aKBUBANEHTE U MOH;IpHOI7I
Macce akBuMBaneHTa. HOpMaHbeIe pacTBOpbI. Pacuet MOJ'I;IpHOI;I MaccChbl 3KBMBasieHTa B pa3/inyHbIX TUNax peaKLu/u7|
(KI/ICJ'IOTHO-OCHOBHbIe n OKI/ICJ'IeHI/ISI-BOCCTaHOB}'IeHI/IFI). MoHsATME 0 MOﬂﬂpHOI7I Macce 3KBMBaneHTa B peakuunsax
KOMI'I}'IeKCOOGpa3OBaHI/|9| N ocaxmgeHus. rlepBI/I‘-IHbIe N BTOPUYHbIE CTaHOapThl. YcTaHoBO4YHbIE BelwecTBa. Ponb u
3Ha4YeHne KpuUBbIX TUTPOBaHUA.
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Tema 14. Tema: NMocTpoeHue KpUBbIX TUTPOBaAHUS: 06w Me noaxoabl. KNCNOTHO-OCHOBHOE TUTPOBaHUE.
KuncnoTHO-OCHOBHbIe MHAMKATOPbI.

14. MNMocTpoeHre KPYBbIX TUTPOBaHWS: 0bLme noaxoabl (15 BCEX TMNOB peakuuit). MoHATUE 0 cTeneHn
OTTMTPOBAHHOCTMW. KNCNOTHO-OCHOBHOE TUTPOBaHme. OCOBEHHOCTH NMOCTPOCTPOEHNS KPUBBIX TUTPOBAHNSA PaCTBOPOB
CUNbHBIX 1 cnabblx KUCNOT 1 OCHOBaHMWIA. AHANMTUYECKUE BOSMOXHOCTU TUTPOBAHWS OTAENbHbIX COEANHEHWI 1 1X
cmecen. MNoHATUE 0 KMCNOTHO-OCHOBHbIX MHAuKaTtopax. HTepean pH nepexona okpacku nHankatopos. dakTopsl,
BAMAOLME HA NHTEHCUBHOCTI OKPACKN MHAONKATOPOB.

Tema 15. Tema: NMpumeHeHNe OKUCNUTENIbHO-BOCCTAHOBUTEJIbHbIX peakuuin B TMTpumeTpmn. Oco6eHHOCTH
MOCTPOEHUA KPUBbIX TUTPOBaHUSI.

15. MNprMeHeHne OKNCNNTENbHO-BOCCTAHOBUTENBHBIX peakuuii B TUTpUMeTpun. OCOBEHHOCTY NMOCTPOEHUS KPUBbIX
TUTPOBAHMWS: HEBO3MOXHOCTb MOCTPOEHWNE NEPBOI TOYKMN HA KPVBOW TUTPOBAHMS, HE3ABMCUMOCTb CKayka NoTeHLManoB
OT KOHLIEHTPaLMM pearupytolwmx BelwecTs. Pacyet noteHUmana B KOHKPETHbIX TOUYKAX KPMBOW TUTPOBaHus. MoHsTHe 0
KOHCTaHTe paBHOBECWS OKUCNMTENBHO-BOCCTAHOBUTENBHON PEakLMU U ee 3aBUCUMOCTb OT OMNpeaeneHHbIX (DakTopoB
(pa3HOCTM NOTEHLMANOB pearnpyowmx OKUCINTENBHO-BOCCTAHOBUTENbHBIX BEWECTB). BO3MOXHOCTb perynnpoeatb
HanpaBneHne peakunii 3a CHET UBMEHEHMWE YCNOBUIA X NpoBeneHus. CBS3b HANpaneHus peakuui ¢
OKMCNUTENBHO-BOCCTAHOBUTENbHLIMW NOTEHLMANAMU.

Tema 16. Tema: MHDMKaTOpr B OKUCNNTENIbHO-BOCCTAHOBUTE/IbHOM TUTPOBaHUMN.

16. |/|H,|1VIKaT0pr B OKMCNUTENbHO-BOCCTAHOBUTENIbHOM TUTPOBAHUN. MHTepBa}'I noTeHumnanoB N3MEeHeHNA oKpackun
OKNCNNTEeNnbHO-BOCCTAHOBUTENbHbIX I/IH,EI,VIKaTOpOB.|/|H,D,VIKaTOprIe norpewHocTn. BnusHune yCJ'IOBI/IIZ nposeneHns
peaKu,w7|. COI'Ipﬂ)KeHHbIe N nHOyumMpoBaHHble peakunn. ABTOKaATANUTUYECKME peakuunn. MexaHn3m nameHeHus oKpacku
NHONKaTOpPOB. KOHerTHbIe npuMmepbl OKNCNNTENbHO-BOCCTAHOBUTENIbHBIX MHOUKATOPOB.. BaxHnernine mMeTonbl,
OCHOBaHHbIe Ha peakuunsax OKUCNEeHNA-BOCCTAHOBIEHUA: MepMaHraHaTtoMeTpus, noooMeTpua, ouxXxpomMaTtoMeTpus,
6pomaToMeTpus.

Tema 17. Tema: KomnneKcumeTquecxoe U KOMIJIeKCOHOMEeTpu4yeckoe TutpoBaHue.

17. Vicnonb3oBaHue Pa3nnyHbIX peaKLl,VII7I KOMHHeKCOO6paSOBaHI/I9| ans KoONn4eCTBEeHHbIX OI'IpQ,D,GHGHI/IVI. Ycnosus
NnpuMeHeHns peaKLu/u7| KOMI'IJ'IeKCOOGpa3OBaHI/I9I B TUTPUMETPUN. KOMI'IHeKCI/IMeTpI/I‘-IeCKOG M KoMnjekCoHoMeTpunyeckoe
TUTPOBaAHKE. PaanunyHble komnnekcoHbl. Ceorictea DL TA. CYI.LI,HOCTb KOMMNEeKCOHOMETPUYEeCKOro TMTpoBaHuA.
CooTHOLIEHNE KOHCTaHT yCTOI7I‘-II/IBOCTI/I KOMMNeKkCcoHaTo MeTaslyioB 1 KOMMJIEKCOB C METANNIONHOUKATOPaMu.

Tema 18. Tema: MHOMKaTOpPbI B KOMMIEKCOHOMETPUN.
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18.|/|H,D,I/IKaTOpr B KOMIM/IEKCOHOMETPpUN. MHTepBaﬂ nepexoga oKkpackm NHONKaTopoBs. MeTaﬂﬂOXpOMHble MHONKATOpPbI.
I'IpﬂMoe, 06paTHOG TATPOBAHNE N TUTPOBaHME NO MEeToNy 3aMeLleHNA: obnacTb NPpUMEHEeHn4, yBenn4eHne
CEeNneKTnBHOCTU OI'IpG,EI,GﬂGHI/IVI 3a CYeT BapbupoBaHuA YCTOIZHMBOCTbIO KOMM/IEKCHbIX COEANHEHWIA.

YacTb2.

Tema 19. Py6exHasi KOHTpo/bHas paboTa No MeTo4am KONMYeCTBEHHOro onpeneneHns coeguHeHUn

19.KoHTponbHas paboTta no pesynbtatam M3y4eHns NPUeMoB 1 Noaxo40B KONMYECTBEHHOMO aHanm3a B aHanmTn4ecKon
xumun. KoHTponbHas paboTa BKNOYaET BONPOCHI, CBS3aHHbIE C XMMUYECKUMU CBOMCTBAMMN KAaTUOHOB 11 aHUOHOB,
TEopeTMYECKNEe BOMPOCHI, CBA3AHHBIMU C KOIMYECTBEHHBLIMY ONPeneNIEHUsIMU B TUTPUMETPUMN 1 TPaBUMETPUN,
pacyeTHble 3a4a4un Ha BblYMCIEHEe Pe3ybTaToB TUTPUMETPUHYECKOro OnpeaeneHmnst pasnnyHbIX BeWecTs, 3a0aqy Ha
BbIYMCNIEHNE MOTPELHOCTEN B TUTPUMEPUYECKOM aHannse.

Tema 20. Knaccudomkaums metonoB aHanu3a. Case study (pa36op KOHKPeTHOW cuTyaumm): ruppoaHanm3a
KOHKpEeTHOro o6bekra

20. Obuwas xapakTepucTka MeTonoB NHCTPYMEHTanbHOro aHanmaa. [Fnoccapuii. Knaccndgukaums MetTooB aHanmaa.
Xummnuyeckue, cousndeckne n buonornyeckme metonbl. Knaccmgpukaumst METOO0B aHanM3a B COOTBETCTBUM CO CnocoboMm
perucTpaunm curHana, cnocoby namepeHust n 06bekTy aHannsa. OcobeHHOCTU orM3nM4eckux MeTonoB aHanmaa. Ponb
annapaTypHoro opopmneHunst. Banosbliii, BEWECTBEHHbIN U (Pa30BbIl aHaNN3. DNEMEHTHbINA, M30TOMHbINA, MONEKYNSIPHBLIN,
CTPYKTYPHO-FpynnoBoi aHanua. KoOHTaKTHbIA 1 AUCTaHUMOHHBIA aHann3. KoMBUHMpoBaHHbIe 1 rMbpuaHbie MeToabl.
Mpenen obHapyxeHns, cTaTucTMyeckas oueHka npenena obHapyXxeHus.. [JMHaMnyeckuii ananasoH onpeaensieMblx
KOHUeHTpaumnit. HuxHsas rpaHmuua. OCHOBHble TEPMUHDI, NOHSATUS. "padimyeckue n3obpaxeHns 3aBUCUMOCTEN COCTasB -
CBOWCTBO.

Tema 21. Cnempocxonmecxue MeToAbl aHanu3a. ObLas XapakTtepucTtuka.

21 .CI'IeKTpOCKOI'II/I'-IeCKI/Ie MeTonbl aHanusa. Obuas XapakTepuctuka. SHeKTDOMaFHI/ITHOG nany4yeHume n ero
XapakTepucTumkn. CI'IeKTp ANEKTPOMArHNUTHOIro N3ny4eHus. KnaccmcpMKau,m CNEeKTPOCKONMM4eCKnx MeTtonos aHanmaa no
Onanas3oHy saHepruun. KJ'IaCCI/ICpI/IKaLI,I/IH CNeKTpoCKOonnyeckKnx Metonos aHannmsa no gnana3oHy sHepruun
ANEKTPOMArHUTHOIro N3ny4eHus, Tuny onTN4eCcknx SABNEHWIA. 3HepreT|/|quKV|e nepexonbl. CI'IeKprI n3nyvyeHuma mn
nornoweHuns. VIHTEHCMBHOCTb 1 wnpunHa NUHNIA cneKkTpa. CI'IeKTpaJ'IbeIe I'Ipl/l60pbl - obuas XapakTepuctuka.

Tema 22. ATOMHO-3MUCCUOHHAs cnekTpockonus. Cnocobbl atomusauun. YpasHeHue JlomakuHa-Llan6e.

22. ATOMHO-3MUCCUOHHAs CNeKTPoCcKonus. VIHTEHCMBHOCTb NUHMIA cnekTpa. YpasHeHue JlomaknHa-Waibe.
OMUNCCUOHHbIN cnekTp atomapHoro sogopoaa. Cepumn banbmepa, NanmoHa, MNaweHa. CnekTpanbHble TEPMBI.
PervcTpaums aMUCCHOHHbIX cnekTpoB. Cnocobbl aToMU3aLLMN: MNAMEHHbIA, 3NEKTPOLYrOBOW, NCKPOBOW, UHOYKTUBHO
cBsizaHHas nnasma. OcobeHHOCT aTOMHO-3MUCCUMOHHOMO ONpPeneneHnst OTAENbHbIX 3NeMeHTOB. CNeKTpanbHbIE NOMEXU
- camornornoleHne, OHOBOE NOrNOLEHNE, HANOXeHNe CNeKTPaNbHbIX IMHWUIA, BAUSIHWE MNOMHOTHI UCNapeHns n
atomMm3auum npobbl. MaTpyyHbIi, KATUOHHBIV Y @HUOHHBIA 3PdEKT.

Tema 23. AToMHO-abcopbumoHHas cnekTpockonus (AAC).
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23. AToMHOo-abcopbunoHHas cnekTpockonus (AAC). Obwas xapaktepucTtuka metoga. Cnocobbl atToMmaaumn - weneeas
roperska, siyeika JloBoBa. VctouHmkm nanydexust B AAC. JlaMnbl ¢ nonbiM kKatonoM, 6e33nekTpoaHble naMmmbi.
AHanMTUYeckme xapakTepuCcTKy onpeaeneHns oTaenbHblX aneMeHToB. CnekTpanbHble N OU3NKO-XMMUYECKME NMOMEXM.

Tema 24. MonekynsipHasi abcop6LMOHHas CneKTpoCKonusi.

24. MonekynsipHas abcopbumoHHas cnekTpockonusl. MonekynsipHble cnekTpbl nornoueHus. MNpasuna otéopa
9NEeKTPOHHbIX NepexonoB. MonekynspHble cnekTpbl nornoweHns. OcobeHHOCTU cnekTpa normoueHns. AnnapaTypHoe
ocHauleHue. CnekTpodpoToMeTpbl 1 poTokonopmnmeTpbl. Ontuyeckas cxema KPK-2 n KPK-3. YpaBHeHne
Byrepa-/lambepTta-bepa 1 oTkNoHeHUst oT Hero. MonspHbIi KoadpdouumeHT nornoweHns. Crnocobbl aToMmnsauunm -
wenesas ropenka, syeika JleBosa. VictouHmkm nanydenms B AAC. CnekTpanbHble 1 oU3NKO-XMMUYECKE NMOMEXN.

Tema 25. OnTUManbHble YCNOBUS NPOBEAEHUS CNEKTPOOOTOMETPUYECKMX U3MEPEHUHA.

25. OnTumarnbHble YCNoBUSi NPOBeeHMS CNEKTPOdOTOMETPUYECKMX n3MepeHnit. Cnocobbl MNoBbIWLEeHNS
YyBCTBUTENbHOCTM U CHUXEHMS NOTrPellHOCTM n3MepeHns. KonmyecTBeHHble pacyeTbl Mo 3aKOoHyY
Byrepa-ambepTa-bepa no rpagynpoBoYHOMy rpadouky 1 MeTogoM nobasok. doToMeTpudeckme peakumu.
OpraHudeckme peareHTbl, UICNONb3yeMble B (DOTOMETPUYECKMX MeTolax aHanuaa. doTomMeTpuyeckoe TUTpoBaHue. Buapl
TUTPAHTOB 1 popMa KpUBOI TUTPoBaHKS. Cnocobbl perncTpaumnmn KOHEYHOWM TOUKU TUTPOBAHMSI.

Tema 26. OTueT No MHAMBUAYanbHou pabote (pasgenbl 1-5)

26.0ueHkKa 1 conocTtaeneHme aHanMTUHeCKnX BO3MOXHOCTEN pasnnyHbIX BapnaHToB crnekTpockonuu. OrpaHnyeHmns
9MUCCUOHHOI 1 abCopBLMOHHON CREKTPOCKOMNWI NO YACTY OnpenenseMbix anemeHToB. TpeboBaHns kK 06beMy u
arperaTHoMy cocTosiHWIO Npobbl. TpeboBaHUs K MATPUYHbIM aneMeHTaM. Vicnonb3osaHue Bygpepos 1
nporpammupoBaHus Temnepatypbl. CebecToMMocTb onpeneneHums.

Tema 27. dnekTpoxumMmuyeckme Mmetoabl aHanusa. lNoreHumometpus. YpasHeHmne HepHcrta. Tunbl MIHOAUKATOPHbIX
3NeKTPOaoB.

27. dnekTpoxummuyeckme Metoabl aHanmaa. lNMoteHumomeTpus. MNoTeHUMoOMeTpuYeckas auenka, MHANKaTopHbIA
anekTpod. YpaBHeHue HepHcTa. Tunbl MIHAMKATOPHbIX SNEKTPOLOB MO MEXaAHM3MY OKNMKa (9NeKTpoabl NepBoro poaa,
BTOPOro 1 TPETbEro poga) u ux ceonctea. Penokc-anektpoabl. MamepeHne pH ¢ NOMOLWbIO XMHIMAPOHHOrO anekTpoaa.
OnekTpoabl 2-ro poaa, B TOM ymcne 1 ons namepexHms pH.

Tema 28. MoHOCcenekTUBHbIE anekTpoabl (UCI).
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28. VloHocenekTumBHble anekTponbl (MC3). MembpaHHble, KpucTannnyeckue u razodysctautenoHole MC3. Snektpos ¢
BHYTPEHHUM PacTBOPOM cpaBHeHus. MexaHuam oTtknnka NCI, coctas nonnMepHoi MembpaHbl. MIoHOOpbI, NpyMepsI
9NEKTPOAOB HA MOHbI Kanus, KanbLms, ranoreHnaos, HATPAT- U HUTPUT-aHNOHOB. CTEKNSAHHBIA pH-MeTpuyeckuia
anekTpon. Owunbka namepeHns pH. dnekTpombl ¢ KPUCTANINYECKO MeEMBPaHOI Ha NpuMepe PTOPUA-CENEKTUBHOMO
anekTpona. TOHKONNEHOYHbIE TBEPAOKOHTaKTHble VIC3. SnekTpoabl C ra3oBbiM 3a30pOM, UX aHANNTUYECKNE
BO3MOXHOCTW.

Tema 29. Case study (pa36op KOHKpPETHOM CUTYyaUUn): UCMONb30BaHNe MOH-CENeKTUBHbIX 3N1eKTPOAOB B aHaNn3e
NpUpoaHbIX BoA. MoTeHUMoMeTpuyeckoe TUTpOBaHMe.

29. Case study (pa3bop KOHKPEeTHOW CUTyaLMn): MCNONb30BaHNE NOH-CENEKTVBHbIX 9N1eKTPOAO0B B aHanmae npupoaHbIX
Bof. Bbibop ycnoBuii uamepeHnst B notTeHUmoMeTpum. YpaeHeHne Hukonbckoro. MoTeHumnoMeTpuyeckoe TUTPOBaHME.
Bbibop ycnoBuii MaMepeHns aHanMTUYeckoro curHana B noteHuromeTpun. CenekTBHOCTb NOTEHLNOMETPUYECKOro
curHana. MNoTeHumnanonpeaensowme 1 Mewatowme NoHbl. KoadgpgULMEeHTEl NOTEHLUMOMETPUYECKON CeNeKTUBHOCTH.
0O630p METOOO0B NOTEHLIMOMETPUYECKOTO TUTPOBaHMS. 3aBUCMOCTb CKayka NoTEHLMaNnoB Ha KpMBbIX
NOTEHLUMOMETPUYECKOro TUTPOBaHMS OT Pa3NnyYHbIX (DaKTOPOB.

Tema 30. Bonbtamnepometpus u nonsiporpacus. Nonsiporpacduyeckas sonHa. Andpy3anoHHbIe TOKN.

30. BonbTamnepomeTpus 1 nonsporpadous. nekTpoxmmmyeckas suyerika. Teopus 3ame/ieHHOro paspsaa,
nepeHanpsixeHue. Monsporpadudeckas sonHa. MpenenbHble obpaTtuMble 1 HeobpaTUMble OUAICPY3NOHHBLIE TOKU.

MNMonspusaunoHHas kpreas, ypasHeHne Tadens. MNoHaTne poHOBOro Toka, hapafeeBckue n HedpapaLeesckne
npouecchl. Monaporpadums. Popma nonsporpammbl. XapakTepucTuky Kpuson. MakcrmyMbl Ha KpuBbix. [TpeaenbHbii
ONAOY3NOHHBIA U KUHETUYECKMI ToKW. MonynorapndyMmnyeckmnii aHanma BonHbl. MNonsporpammbl 06paTMbix 1
Heobpatumbix npoueccos. ObnacTv NPUMEHEHUs, LOCTOMHCTBA U HELOCTATKM PTYTHOMO Kanatwero anekTpoaa no
CPaBHEHMIO CO CTaLUMOHAPHbIMK 3NeKTPo4aMM.

Tema 31. BonbtaMnepomeTpusi Ha TBepabix anekTpoaax. Xummyeckm moguchuumpoBaHHbie 3NeKTPoabl.

31. BonbTamnepoMeTpus Ha TBEpLbIX 3NeKTpoaax. ONeKTpoapl, MCNoNb3yeMble B BONbTAMNEPOMETPUN. AManbraMHble,
MeTannMyeckue, yrnepoiHble aNeKTpoLbl. YCNOBUS MPOBEAEHUS BONbTAMNEPOMETPUYECKUX U3MEPEHWA. [Byx- 1
TPEX3NEKTPOAHAS ANEKTPOXUMMYECKAS SYeliKa. XUMUYECKM MOANMULIMPOBAHHBIE 3NEKTPOAbI, UX aHANUTUYECKNE
BO3MOXHOCTMW. BnusiHme reomeTpun, ycnosuii MacconepeHoca 1 Mateprana anekTpoa Ha Bug BONbTamneporpamm.
OcobeHHOCTU MacconepeHoca K yibTPaMUMKPO3NeKTPoOLaM.

Tema 32. MHBepCMOHHaH BOJ/ibTamMrnepomMeTpus. MO,D,VHHLI.VIH noTeHuUMana Kak cnoco6 noBbiLLeHNsA
YyBCTBUTEJIbHOCTU BOJIbTamMnepomMeTpun.
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32. BOJ'IbTaMI'IepOMeTpI/IFI Ha CTaUMOHApPHbIX 3JIEKTpoaax. Bucswas PTYyTHad Kannsa n nnockme Metannnyeckmne n
yrneponHble 3aNeKTpoabl. CDopMa BO/IbTaMNepHOro curHana, ToKk n notTeHuuan nuka. ,D,M(*)(*Jy:%VIOHHbIVI n HOBerHOCTHbIVI
3NeKTPOoAHble peakuun 1 UX BNUgHNE Ha popMy NvKa 1 ero 3aBMCUMOCTb OT CKOPOCTU CKaHUpPOBaHUA noteHuuana.
I'IyT|/| NoBbIWEeHNA YyBCTBUTENIbHOCTU CUrHana. MHBepCMOHHaH n aJJ,COpéLI,I/IOHHaH BO/IbTaMNepoOMeTpusA. Onpe,ueneHvle
PTYTU 1 TAXeNblIX METaN/IOB C NMOMOLLbIO I/IHBepCVIOHHOI\/'I BONbTaMnepoMeTpuin. nepeMeHHO-TOKOBaﬂ
BO/IbTaMNepoMeTpus, KBagpaTtHO-BONMHOBasA BOJibTaMNepoMeTpus, apyrme cnocobsl Mooynauum curHana. MoHsaTMe 06
aMnepoMeTpm4eCckoM TUTpoBaHNN. Bug KPUBbIX aMNepoMeTpn4eCcKkoro TMTpoBaHnda N nX MHTepnpetauns.

Tema 33. Xpomarorpachus. MpuHUmMnbl MeTOaa.

33. Xpomatorpagous. MpuHumnel Metoga. TepMuHbI: HEMOABUXHAS, NOLABUXHAS dasbl, copbaT, copbeHT, antoar.
Knaccugpmkauus MeToaoB xpomatorpadoun. AncopbunoHHas, pacnpenenvrensHas, noHoobMeHHas, agpdpuHHas,
ocafoyYHas, aKCKN3MoHHas xpomarorpadgus. Knaccudpukaums no TexHUKe UCMONHEHNUS 1 Lenn
xpomarorpagupoarus. Obwme NPUHLUMMIbLI XpoMaTorpauyeckoro pasaeneHmst. 9gekTMBHOCTU U CENEKTUBHOCTb
pasgneneHusi. Xpomatorpaguyeckme napameTpbl.

Tema 34. Xpomartorpadpnyeckme copbeHTbl, ux Knaccucpukaums. KonnuyecteeHHbIN U Ka4eCTBEHHbIN aHaNus3 ¢
NOMOLLLbIO TOHKOCNOMHOW XpoMaTorpacoumn. BymaxHas xpomatorpadoumsi.

34. Xpomatorpaguyeckme copbeHTbl, Ux knaccudpmkaums. KonmyecTBEHHbIN U Ka4ECTBEHHbI aHanM3 ¢ NoMoLLbO
TOHKOCNOHOW XxpomaTtorpadpun. BymaxHas xpomartorpadous. MnockoctHas xpomatorpadgous. OcobeHHOCTU
TOHKOCNOHOW xpomaTorpadpun. CopbeHTbl, BapuaHTbl OCYLECTBNEHNS, PEXMMbI MoAa4N aMto3HTa. KonnmyecTBeHHbIN 1
KayeCTBEHHbIN aHanu3, Metodpl naeHTugukaummn. KonoHoyHas xpomarorpadms.

Tema 35. Ma30- U BbIcOKO3(hPEKTUBHAS XUAKOCTHasA xpomaTorpadcousi. JeTtekTopbl B XpomaTtorpachuw.

35. Ma30- 1 BbICOKOAHEKTMBHAS XNOKOCTHas xpomaTorpadums. OcobeHHOCTM annapaTypHOro ohopMneHmns, cnocobbl
obpaboTkn xpomatorpadgouydeckux nukos. JetekTopbl KX n BOXX.

Ananutnyeckas xpomatorpadms. MeToabl Ka4eCTBEHHOMO 1 KONMYECTBEHHOIO XpoMaTorpadmyeckoro aHanmaa.
TpeboBaHus, NpeabABNSEMbIE K MOABVXHON 1 HEMOABMXHON ¢oazam. OcobeHHOCTU annapaTypHOro 0popMIeHNs!
raso-XmaKOCTHOM, ra30-afcopOUOHHON 1 BEICOKOI(MEKTUBHOM XNAKOCTHOW XpomaTorpadun. Knaccugukaums
copbeHToB. Cnocobbl pasneneHunst XxpoMaTorpadouHecKnx NMKOB 1 KONMHECTBEHHOM 06paboTku xpoMaTtorpamm.
TeHOoeHUMn passnuTnS COBPEMEHHON aHaNMTNYECKON xpoMaTorpadumm
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Tema 36. O6L,a XxapakTepucTkKa UHCTPYMEHTanbHbIX METOA0B aHanu3a. Kputepum Boibopa un
TeXHUKO-3KOHOMMUYECcKas OL,eHKa UHCTPYMEHTaNbHbIX METOA,0B aHanu3a (Kpyr/blid CTON C NpUB/ieYeHUEeM
BeAyLLLUX CreLuanmucToB).

36. CpaBHUTENbHASA XapaKTEPUCTNKA MHCTPYMEHTANbHBIX MeTOR0B aHanun3a. Kputepun soibopa onTuManbHOro Metona
aHanmaa. AHanMTMYeckue N METPONOTMYECKME XapakTEPUCTNKU OCHOBHbBIX METOLOB aHanu3a. TpeboBaHus K
npo600THopy, CpaBHUTENBHAS XapaKkTEPUCTNKA CENEKTUBHOCTU M YYBCTBUTENbHOCTN ONTUYECKMX U SNEKTPOXUMUYECKUX
METOLOB aHanM3a. TexHUKO-9KOHOMMYECKas OLEHKA MHCTPYMEHTaNbHbLIX METOL0B aHanu3a.

Tema 37. KoHTponbHas paboTa

37.KOHTpOJ’IbHa5| pa60Ta no Kypcy OXMA Bkntovaet TeopeTmn4eckme Bonpochbl No BCeM paccMaTpmeaembiM METO0AM
aHanmsa. Takxe npuBOAOATCA pacyeTHble 3anaydun, CBA3aHHble C KONn4eCTBeHHbIM onpeneneHmnemMm KOMNnoHEHTOB
nccnenyemoro pacrtesopa. B KOHTPONbHYO pa60Ty TakXe BXo4AT 3anadun, cBsa3aHHble C BblMMCNEeHNEeM HEKOTOPbIX
napameTpoB, XapakTepunaywnx ToT nnm MHOW BNA aHanusa: 4yncno 9NIEKTPOHOB, ONMMHA BOJIHbI, BE€NIM4YNHAa HEKOTOPbIX
KOHCTAaHT.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT yHeOHYI0, Hay4HYHO 1 CMIPABOYHYIO NUTEPATYPY, BINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pas3oBaTeNbHbBIM MPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHOM paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB heaepanbHoro rocyiapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pasoBaTeibHOM0 yYpeXxaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHblli yHUBEpPCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonKCKoro) doeaepanbHoOro yHmBepcuteTa

3onoTos, O.A. BeeneHne B aHaNMTUYECKYIO XMMULIO. [ONEKTPOHHbIA pecypc] ? SnekTpoH. faH. ? M. : ispatenbcTBo
"NabopaTopus 3HaHwin", 2016. ? 266 ¢. ? Pexxum goctyna: - http://e.lanbook.com/book/84079

LayHeBa, E.HO. XemomeTpuka. Ba3oBbie MOHATMSA. [ONEKTPOHHbLIN pecypc] ? AnekTpoH. faH. ? Cr16. : NaHb, 2016. ? 160
C. - http://e.lanbook.com/book/90051

AHanuTtuyeckas xumns B Poccun - http://www.rusanalytchem.org/default.aspx
BroceHcopsbl B ka3aHCKOM yHuBepcuTeTe - http://chem.kpfu.ru/

HonroHocos, A.M. KonoHo4Has aHanutnyeckas xpomatorpadms: npaktuka, Teopus, MOLENMpoBaHue. [ONeKTPOHHbIN
pecypc] / A.M. HonroHocos, O.b. Pynakos, A.I". MNMpynkoBckuid. ? 9nekTpoH. aaH. ? Cl6. : JlaHb, 2015. ? 468 c. -
http://e.lanbook.com/book/63592
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6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPeACTB COAEPXUTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 0By4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHMBAHNSA NS KX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNloYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS OUCLUMANHBI (MOAYNS)
OcBoeHMe ancLMnnnHbI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb LOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BMAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBON TOYKM NpY BBELEHMM 0BYYatoLLMMCS CBOErO NI0rMHa 1 Napons
OT Nn4Horo kabrHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeYHblin
oOoHA, AomXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxanoro U3 n3gaHnin OCHOBHOM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KDY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB MHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS BUCLUMNUHBI (MOOYNS)

Teopusa n npakTuka xpomarorpadpuu - http://www.chromatogramma.ru/

BonbtamnepomeTtpus Ha cavite Chemport.ru - http://www.chemport.ru/data/chemipedia/article_672.html

L. MnamBek.OnekTpoxnmmnyecke Metoapl aHanuaa - www.twirpx.com/file/167956/

KaTanor pecypcos no omsnko-xMMnM4eckmm Metogam aHanuaa - http://www.twirpx.com/files/chidnustry/analytic/phchem/
OcHOBbI XMUYECKOro aHanuaa -tutpumeTpus - http://www.youtube.com/watch?v=ZRPYxyg4pws

Y4ebHUKN No aHanUTU4eckom xummm - http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928
XuMwuK - cant no xumun (cnektpockonus) - http://www.xumuk.ru/encyklopedia/2656.html

9. Metoanyeckue yKa3aHunsa pnsa o6yqarou.l.ux09| no oCBOEHUI0 OUCUUNIMINHDI (MO,D.yﬂil)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npaktudeckue | lNpakTnyeckne 3aHATUS NO aHANUTUYECKOW XMMUW npeanonaratT NpoBefeHne KonoKBUYMOB.
3aHaTNA KonnokernymoM HasbiBaeTcs cobecenoBaHve npenofasartens 1 CTyfeHTa No 3apaHee onpeneneHHbIM
KOHTPO/bHbIM BONpocaM. Konnoksmym npoBoaMTCS Yale BCcero no o4HOMy U3 pasfenos Kypca.
Llenbto Konnokenyma sBnsieTca oopMnpoBaHne y CTyaeHTa HaBblKOB aHanm3a TeopeTudeckunx u
NPaKTUYECKMX 3HAHUIA HA OCHOBE CaMOCTOSITENBHOrO N3y4eHust y4ebHOM 1 Hay4Hol nuTepaTypsl. Ha
KONMOKBUYM BLIHOCSITCS KPYMHbIE, NPOBNemMHble, HEPELKO CMOPHbIE TeEopeTnyeckre Bonpockl. Ot
cTyneHTa Tpebyetcs:
- BNafeHne U3y4yeHHbIM B xo4e y4ebHOro npoLecca Matepmanom, OTHOCSILLMMCS K paccMaTpuBaeMol
npobneme;
- 3HaHMe PasHbIX TOYEK 3PEHNSI MO COOTBETCTBYHOWEH Npobneme, yMEHME COMOCTAaBNATb UX MEX Y
coboii;
- yrnybneHve 3HaHUA NpY NOMOLLM MCMONb30BaHMS OMNONHUTENbHBIX MaTepunanos Npu NOAroToBKe K
3aHaTUIo,
- HanMuue cobCTBEHHOIO MHEHMS MO 0O6CYXAaeMbIM BONPOCAM 1 YMEHWUE ero apryMeHTMpoBaTh
- (POPMMPOBAHME YMEHMIA KONNEKTUBHOMO 00CYXAeHNS (MOAAEPXMBATb AMaNor B MUKPOrpynnax,
€C/11 KOMNJTOKBNYM NMPOBOANTCS B TAKOM doopMaTte, Haxo4uUTb KOMMPOMUCCHOE pelleHue,
apryMeHT1poBaTb CBOI TOYKY 3PEHMS, yMEHME CNyLaTh OMMOHEeHTa, FOTOBHOCTb NPUHATL NO3MLMIO
Opyroro yyauerocs).
KonnokBuyM - 3T0 He TONbKO hopMa KOHTPONS, HO U MeTOL yrnybneHus, 3aKpenneHns 3HaHui
CTY[EHTOB, Tak Kak B xone cobecefoBaHMs NpenofaBaTeNib Pa3bsACHAET CNOXHbIE BONPOCH,
BO3HMKAIOWME y CTyAEeHTa B NPoLEeCcce U3y4yeHns aaHHon TemaTnku. OgHako KONNoKBUYM He
KOHCynbTaums 1 He ak3ameH. Ero 3apaya - nobutbcs 6onee rnybokoro noHMMaHus CTy4eHTOM
onpeneneHHoro Matepuana, npobyauTb y CTyeHTa CTPEMEHNE K YTEHUIO LOMOMHUTENBHONA
nnteparypbl.
[MoaroToBka K KONOKBMYMY Ha4YMHAETCS C KOHCYNbTaumMm npenojasaTtens, Ha KOTOPOi OH
Pas3bsACHSET Pa3BePHyYTYI0 TEMATUKY NPOBNEMbI, pEKOMEHAYET NUTEPATYPY ONs U3YUYEeHUS 1
006bsICHAET Npouenypy NPOBeAEHNS KONNOKBUYMa. Bonpockl KONNOKB/MyMa BbILAIOTCS CTyAEHTaM
3apaHee. Kak npasuno, Ha CaMOCTOSITENbHYIO NOAIOTOBKY K KOMNOKBUYMY CTyOEeHTYy oTBOoAUTCS 3-4
Hepenu. MeToanyeckune ykasaHusi COCTOST M3 PEKOMEHAALNIA MO U3YHEHMIO NTepaTypbl, NpopaboTku
nekuun, BOMPOCOB A8 CaMOMNMpPOBEPKN N KpaTKUX KOHCMEKTOB OTBETa C NepeyvncneHneM 0CHOBHbIX
NMONOXEeHNn N 3aKOHOMEPHOCTEN paccMaTpmBaeMbiXx METOL0B M UX NPAKTUYECKOro NPUIoXeHus,
OTHOCSIMXCA K MYHKTaM NnnaHa Kaxaomn TeMbl. TO LOMIKHO NOMOYb CTYAEHTaM LeneHanpasneHHo
opraHmn3oBatb paboTy No OBNALEHMIO MaTepmanoM 1 ero 3anoMmHaHuio. MNpu NoAroToBke K
KONNOKBUYMY cneayeT, Npex.ae BCero, MpoOCMOTPETb KOHCMNEKTbI IEKUMIA N MPaKTUYECKMX 3aHATUIR 1
OTMETUTb B HUX UMEIOLWMECS BONPOCHI KONNOKBUYMa. Ecnu kakne-1o BONPOCHI BbIHECEHDI
npenoaaBaTenem Ha CaMOCTOSITENLHOE N3yYeHune, cneayet obpaTnTbes K y4ebHon nuteparype,
pekoMeHOoBaHHON npenoaasaresnieM B Ka4yeCTBe UCTOYHMKA CBEAEHUIA.
Konnokeuym npoBoamtcs B oopMe UHAMBUAYanbHon 6ecelibl NpenoaaBaTens ¢ KaxibiM CTYAEHTOM
nnn 6ecenbl B HeboNblKX rpynnax (2-3 yenoseka). O6bIYHO NpenoaaBaTenb 3aAaeT HECKONbKO
KpaTKnx KOHKPETHbIX BOMPOCOB, MO3BONSIOWMNX BbIICHUTb CTENeHb NoAroTOBAEHHOCTN CTyAeHTa K
chadve ocHoBHOro matepuana. lanee 6onee noapobHo obcyxnaeTcs kakas-nmbo cTopoHa
npobnembl, YTO NO3BONSIET OLLEHWUTb YPOBEHb MOHMMAHMS. 10 UTOram KONNOKBMyMa BbICTABNSETCS
OndodpepeHLmpoBaHHas oLeHKa.

nabopatopHble| YcnewHoe BoinonHeHne nabopatopHbix paboT 3aBUCKT OT CTEMEHW NMOATOTOBNEHHOCTUN CTyAEHTA U
paboTbl YMEHUS MPYMEHUTb CBOW 3HAHWUS 1 MONYYEHHBIE paHee HaBblky Ha NpakTuke. Heobxoammo
063aBecTuCb BCEM HEOHXOAMMBIM METOANYECKMM 0BECrneYeHEM )i YCMEIWHOro BbiNoNHeHWs paboT,
KOTOpOe pekoMeHaoBan npenogasatenb. Ob6s3aTenbHO 03HAKOMUTLCS C FpadoUKOM NPOBELEHUS
nabopaTopHbIX U NPaKTUYECKMX PaboT 1 UX TEMaTUKON.
Mepen noceleHnem nabopaTopmm N3yumTe TEOPUIO BONPOCA, CBA3AHHYIO C KOHKPETHBLIMU
nabopaTopHbiMu paboTamu, 03HaKOMbTECH C PyKOBOACTBOM MO COOTBETCTBYlOWEN paboTe u
MOLrOTOBbTE NMPOTOKON NPOBeLEHUS paboThl, B KOTOPLIA 3aHecUTe Ha3BaHue paboThbl, ee Lenb,
MCMOMb3yeMblE PEAKTUBbI 1 MPMOOPbI, 3aroTOBKM TAbNUL 451 3an0ofHEHNS SKCNEPUMEHTaNbHbIMM
LaHHbIMW HabnoAeHW B XO4€ NPOBEAEHNS COOTBETCTBYIOWMX PEAKLUIA; YPaBHEHNS XUMUYECKUX
peakuuii, kotopble ByayT OCYLWECTBNEHbI MPY BIMOMHEHUN 3KCNEPUMEHTA; PACHETHBIE (DOPMYIIbI.
Ecnwn aTo npegycmatprBaeT NPOTOKON BbINONHEHWS paboTbl, NPOBELMTE MATEMATMYECKYO 06paboTky
pe3ynbTaToB C LIEMNbIO BbISBNEHNS NOrPELHOCTEN NONYYEHHbIX B XO4€ SKCNEPUMEHTA pe3ynbTaTos.
OdpopMieHne OTHETOB LONXHO NPOBOANTLCS MOCNE OKOHYaHWs paboTbl B nabopatopuu.

3AEKTPOHHELBH
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camocTtosi- | CamocTosiTenbHas paboTta ABNSeTCs OQHNM M3 BUOOB y4ebHO OesTeNbHOCTU 0byyatowmxcs,
TenbHasi CrnocobCTBYET PasBUTMIO CAMOCTOSITENIbHOCTM, OTBETCTBEHHOCTU M OPraHM30BaHHOCTM, TBOPYECKOro
pabota noaxoda K pelweHuto npobnem y4ebHoro n NpodeccuoHanbHoOro ypoBHSI.

CamocTosiTenbHasi pabota NpoBOAUTCS C LENbIO:

-cucTeMaT3aumnmn 1 3aKpenneHns nony4YeHHbIX TEOPEeTUYECKUX 3HAHMIA 1 NPaKTUYECKMX YMEHWI

obyyatowmxcs;

-yrnybneHns 1 pacliMpeHns TeopeTUIeCcKUX 3HaHuI;

-OOPMMPOBAHNSA YMEHWI NCMOMb30BaTb CreunanbHyo NUTeparypy;

-pa3BUTUS NO3HABATENbHbLIX CNIOCOBHOCTEN N aKTUBHOCTY 00YYalOWMNXCSA: TBOPYECKON NHULIMATUBSI,

OTBETCTBEHHOCTW U OPraHN30BaHHOCTY;

-POPMMPOBAHNSA CaMOCTOSITENBHOCTY MbIWSIEHUS, CNOCOBHOCTEN K caMopasBuTIIo,

CaMOCOBEPLUEHCTBOBAHUIO 1 caMopeanv3auuu;

-pas3BUTUS UCCNENOBATENBCKUX YMEHWIA.

AyouTtopHas camocTosiTenbHas paboTa no y4ebHom aucumnInHe Ha y4ebHbIX 3aHATUSIX Nox

HernocpeCTBEeHHbIM PYKOBOACTBOM MNperogasaTens v no ero sagaHuto. BHeayautopHas

camocTosiTeNnbHas paboTa BbINOMHSETCS NO 3aAaHuio npenofasatens 6e3 ero HeNoCpPeaCTBEHHOrO

yyacTums.

Buobl 3anaHuit ons BHeayOIMTOPHOM CaMOCTOSITENbHOW paboThl, X CooepXaHue 1 xapakTep MoryT

MUMeTb BapUaTUBHBbIA U ONGIEPEHLMPOBaHHDBIA XapakTep, Y4UTbIBATb CNEeLndmrKy n3y4aemMon

y4yebHOM ONCUMNANHDI, UHAUBMOYaNbHbIe 0COBEeHHOCTU obyyatolerocs.

KoHTponb camocTosiTenbHO paboThl U OLEHKa ee pe3yNnbTaToB OpraHn3yeTcsl Kak eduHCTBO ABYyX

popwm:

- CAMOKOHTPONb U caMooLieHKka oby4vatowerocs;

- KOHTPO/b U OLIEHKa CO CTOPOHLI NpernoaasaTens.

3a4eT n Sk3aMeH NPOBOAMTCS Yalle BCero no BCeM pasgenam naydaemoro Kypca. Llenbio skaameHa sBnsietcs
9K3aMeH CpOpMVIpOBaHVIe Yy CTyAeHTa HaBblKOB aHanmaa TeopeTnyHecknx n npakTn4eckmnx 3HaHW Ha OCHOBE
CaMOCTOSATENBHOIO M3y4yeHUs y4ebHOM 1 Hay4HOI nuTepaTypbl. Ha aKk3aMeH BbIHOCSATCS Yalle BCEro
KpynHble TeopeTnyeckne BonpocChl. B OTAENIbHbIX Cy4asax BOMNPOCHI, CBA3aHHbIe C peanmsaumeﬁ
npaktudeckmx 3apad. OT cTyneHTa Tpebyetcs:

- BnageHme n3dy4eHHbiM B Xoge yqe6Horo npouecca marepnanom, OTHOCALWMMCA K pacCcMaTpmnBaeMbiM
npobnemam;

- 3HaHMe pa3HbIX TOYEK 3peHnsd no COOTBeTCTBy}OLIJ,eVI np06neMe, yMeHune ConocTaBNATb UX MeXay
cobol;

- yrny6neHHble 3HaHWA, Nnony4eHHble NPy NOMOLWKX NCNONb30BaHUA OOMONHUTENbHbIX MaTtepranos npu
NnoaAroToBke K 3aHATUIO,

- Hanuyre cobCTBEHHOIO MHEHNWS MO 0BCyXAaeMbiM BONPOCaM U YMEHWE €r0 apryMeHTUPOBaTb.
OK3aMeH - 3TO He TONbKO PopMa KOHTPONS, HO U MEeTOL yrnybneHns, 3akpenieHns 3HaHuii
cTyneHToB. Ero 3agava - nobutbcs 6onee rinybokoro noHWMaHmsl CTyLeHTOM ornpeaeneHHoro
matepuana, npobyanTb y CTyLeHTa CTPEM/IEHNE K YTEHWUIO AOMONHUTENbHO NUTEpaTypbI.
nOﬂ,FOTOBKa K 9K3aMeHy Ha4YnHaeTcd C KOHCynbTaunn npenonaesartens, Ha KOTOpOVI OH pa3bsaCHAeT
TeMatuky oTae/libHbiX pa3genos, Bbi3BaBWMX Y CTYAEHTOB onpeneneHHble 3aTpyaoHeHns C
MOHUMaHVEM, PEKOMEHIYET NMTEPATYPY LNS N3YyYeHUs 1 06bACHAET Npouedypy NpoBeLeHNs
9K3ameHa. Ha caMocTosaTenbHy0 NOArOTOBKY K 9K3aMeHy CTyOEeHTY OTBOAMTCS 1-2 HeLenw.
MeTo,umquKme yKa3aHusa 0ONXHbl MOMO4Yb CTyAeHTaM LeneHanpaBneHHoO opraHn3oBaTb pa60Ty no
OBNafeHunio MaTepranoMm 1 ero 3anoMuHaHmo. MNpy NoAroToBKe K 3K3aMeHy cneayeT, Npexae Bcero,
MPOCMOTPETb KOHCNEKTbI J'IGKLI,VII7| N NpakTn4ecknx 3aHATUA U OTMETUTb B HUX BONpPOCHI, Havnbonee
C/TIOXHble Ons NOHUMMaHWUA. Takue BOMNpPOChHI Tp66y}OT He NpOoCTO 3anoMhMHaHWA Matepuana, a
npegnnonaratoT 6onee rnybokoe NoOHVMaHWe CTYAEHTOM CYWHOCTM paccMaTpuBaeMbix sBneHuii. Ecnu
Kakune-To BONPOChI BbIHECEHDbI NpenogaBartesieM Ha CaMOCToATENNbHOE n3dyyeHune, cnegyet OépaTVITbCFl
K yuebHoIn nuTepaTtype, PeKOMeHI0BaHHOM NpenoaaBaTenem B Ka4eCcTBe NCTOYHUKA CBEAEHUIA.
OKk3amMeH NpoBOAUTCS B (POPME UHAMBMAYanbHON 6ecelibl NpenogaBatens ¢ KaxaplM CTyAEHTOM.
Ob6bl4HO npenonaeartesib 3aaeT HECKOTbKO KPaTKNUX KOHKPETHbIX BOMPOCOB, NO3BONAOWNX BbIACHUTb
cTeneHb NoaroToBNEHHOCTM CTyAeHTa K ak3aMeHy. [lanee 6onee noapobHo obcyxpaetcs kakas-nmbo
CTOpOHAa TOro nnn NHOro sBonpoca, 4To No03BONAET OUEeHUTb YPpOBEHb MOHUMAHUA. Mo utoram
3K3aMeHa BbiCTaBnseTcs audepeHUMpoBaHHas oLeHka. OKk3aMeH NPoBOAAT B YaChl,
npenycMoTpeHHble KaneHaoapHbIM NnaHoM ayanTopHbIX 3aHATUIA.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)
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MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.

MynbTumeouitHasa ayoutopums.

CneuvanunsmpoBaHHas nabopaTopusi.

12. Cpe.u,cma ajantauumum npenopgasaHus ouCcUNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NPOoLEcce NPUMEHSIOTCS creaytowme MeTodbl 1 TeXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKn 0By4yatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHNYEeHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTnBHbIE POPMBI, y,El,06HbIe ONS pasnunyHbIX NoNb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U n3obpaxeHuii 63 noTepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- co3daHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCNpuUHMMaTb OOHY U Ty Xe I/IHCpOpMaLI,I/IPO N3 pa3HbiX NCTOYHWUKOB -
Hanpumep, Tak, yT0bbI NULA C HapyweHnsammn cnyxa nony4anm I/lHCpOpMaLlI/HO BM3yanbHO, C HAPYWEHUAMN 3peHns -
ayonanbHO;

- MPUMEHEHWE NPOrpaMMHbIX CPELACTB, 0becrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE LUCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA AN Nepeaayn MHGOopMaLLMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aNMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHON paboThl;

- NMPUMEHEHNE LMCTaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 06yyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHBIMU BO3MOXHOCT MU
300pOBbS DOPM MPOMEXYTOUHON aTTECTaLMM MO OTHOLWEHMIO K YCTAaHOBNEHHOW NPOLOMKXUTENBHOCTIA UX CAAYM:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM popme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yeM Ha 20 MUHyYT;

- NPOOOIXUTENIbHOCTU BbICTYMNNEHUA 06y'-|a+ou4erocs1 npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHmnamm dFOC BO 1 yyebHbiM nnaHom no crneumanbHoctu: 04.05.01
"MyHpameHTanbHaa v npuknagHas xmMmsa" u cneumannsaumm "OpraHmnyeckas xmmms".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.15 AHanutnyeckas xuMus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas XxMmMms
Cneuvnanusaumsa: Oprasnyeckas xumms

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

OcHoBHas nuTeparypa:

1. 3onoTos, 0. A. BBeneHue B aHaNMTMHECKYO XMMUIO : ydebHoe nocobue / KO. A. 3onoTtos. - Mocksa : JllabopaTopuist
3HaHwuiA, 2016. - 266 c. - ISBN 978-5-93208-215-7. - TeKCT : 3NeKTPOHHbIN // JlaHb : aNeKTPOHHO-OMbNnoTeYHas cuctema.
- URL: https://e.lanbook.com/book/84079 (nata obpaweHnus: 28.02.2020). - Pexum noctyna: ois aBTopus.
nonb3osarenen.

2. XebeHTsieB, A. V. AHanutuyeckas xumnsi. Xummndeckme Metobl aHanmnaa : ydebHoe nocobue / A.N. XebeHTtses, A.K.
XepHocek, V.E. TanyTb. - 2-e n3g., ctep. - MuHck : HoBoe 3HaHue; Mockea : UH®PA-M, 2014. - 542 c. - (Bbicwee
obpaszoBaHue). - ISBN 978-985-475-433-8 (Hosoe 3HaHue) ; ISBN 978-5-16-004685-3 (MHDPA-M). - TekeT :
aneKkTpoHHbI. - URL: https://znanium.com/catalog/product/419626 (nata obpalieHus: 28.02.2020). - Pexum goctyna:
no noanucke.

3. MeTtoauyeckoe pykOBOACTBO K NPaKTUKYMy MO aHaNMTUYECKO XUMUN: TECTOBbIE U KOHTPOJbHbIE 3a4aHuns Mo
SNEKTPOXMMMYECKUM MeTo4aM aHanuaa / KasaH. roc. yH-T ; cocT.: gou,., K.x.H. J1. I". Wannaposa, npod., o.x.H. 3. I.
MensiHueBa .- ONekTpoHHble aaHHble (1 ¢oarn: 0,72 M6) .- (KasaHb : KasaHckuii rocynapcTBeHHbIn yHuBepcutet, 2007).
- 26 c. - 3arn. ¢ akpaHa.- [ng 2-ro kypca. - TeKCT : anekTpoHHbIi. - URL:
http://libweb.kpfu.ru/ebooks/07-ICH/07_55_2007_000081.pdf (nata obpaweHus: 28.02.2020). - Pexumm goctyna:
OTKPbITbIWA.

4. OMNCCMOHHAs (POTOMETPUS MNAMEHUN 1 aTOMHO-abcopOUMOHHAs cnekTpockonus: yuebHoe nocobune ons CTyAeHTOB 2
Kypca (v.1.0b) / KasaH. roc. yH-1, Xum. uH-T um. A. M. Bytneposa ; coct. gou. MapndssHos A. P. - OnekTpoHHble
JaHHble (1 cpaiin: 2.7 M6) .- (KasaHb : KazaHckuid rocyiapCcTBeHHbli yHuBepenteT, 2009). - 94 ¢. 3arn. ¢ akpaHa. - Ons
2-ro Kypca. - TekcT : anekTpoHHbIi. - URL:

http://libweb.kpfu.ru/ebooks/07-1CH/07_55_2009_000060.pdf (nata obpaweHusi: 28.02.2020). - Pexxmum goctyna:
OTKPbITbIN.

JdononHutenbHaa nuteparypa:

1. O110, M. COBpEMEHHBIE METOLbI AHANUTUYECKON XuMnm: B 21.: [ydebHuk.]: Mep. ¢ Hem. / M. OTT0; Mep. ¢ HeM. nog, peg.
A.B. Mapmawa.-Mocksa: TexHocpepa, 2003. - (Mup xumun).T. 1. M.,2003. - 412 c.

2. OtT10, M. CoBpeMeHHbIe METOABI aHANUTMYECKOW XuMun: B 2 Tomax / Mattnac OTTo; nep. ¢ HeM. nog pen. A. B.
Mapmawa. - Mocksa: TexHocepa, 2004. - (Mup xumnn).T. 2. M., 2004. - 281 c.

3. CnekTpogpoToMeTpus : y4ebHo-MeToam4eckoe nocobre no aHanUTUHeckon xummnn / KasaH. roc. yH-T, XuM. UH-T nM. A.

M. Bytnepoga ; [cocT.: H. W. CaBenbesa, P. M. Bapnamoga). - KasaHb : KazaHckuii rocynapcTBeHHbln yHuBepcutet, 2009
.-31,[1]c.

4. Croitkosa E.E., MepsaHuesa 3.11., EBTioruH I".A. Fuapoxummnyeckmnin aHanua: yuebHoe nocobue. - Kasarb: KDY, 2010. -

49 c. - TeKCT : aNeKTPOHHbIN. -
URL:http://kpfu.ru/docs/F2019931312/Analyt.%C3%E8%E4%F0%EEY%F5%E8%ECY%E8%F7%E5%F1%EAY%E8%E9%20%E0?
(nata obpatweHus: 28.02.2020). - Pexxum [ocTyna: oTKPbITbIA.

5. Bynnukos IM.K., MaiictpeHko B.H., Bacenes M.P. OcHOBbl COBPEMEHHOI0O 3NEKTPOXMMNYECKOro aHanuaa. - Mocksa:
Mwup-BuHom J13, 2003. - 592 c.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneuvnanusaunsa: Oprasnyeckas xumms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHunua 22 ns 22.




