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Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.03.01 "Xumus".

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 gucumnnuHel "AHanutudeckas xumus"; 04.03.01 "Xumus".

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 npuobpeTaeMorn KOMNETEHLUN
OriK-1 CNOCOBHOCTbIO NCMONBb30BaTh MNONYYEHHbIE 3HAHUSI TEOPETUHECKMX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NpY PeLeH NPOECCUOHaNbHBIX 3aaau

OriK-2 BnajgeHneM HaBblkaMn npoeeneHnsa XmmMmn4eckoro aKkcnepmmeHTa, OCHOBHbIMU
CUHTEeTU4YeCKUMN N aHaANTUTU4eCKMMnN MetTooamMn nony4yeHnsa n nccnenosaHmn4
XUMNYECKUNX BELWeCTB A peaKLLMVI

OrlnK-3 CMOCOBHOCTbIO NCMONb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX OUCLUMVH B
NpogeccroHanbHoON AesTeNbHOCTM

OrlK-6 3HaHWEM HOPM TEXHUKM 6e30MacHOCTU 1 YMEHMEM peann3oBathb X B 1abopaTopHbIX
N TEXHONOMMYECKMX YCIOBMSIX

Obyqarowmincsi, OCBOVBWNIA AUCLANAUHY (MOSY/b):
JonxeH 3HaTb:

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

- 0bwue 3aKOHOMEPHOCTU NpoTeKaHNA XMMNYeCKnx peaKLwn7|, MCnonb3yemblX B aHanNTU4ECKON XNMNW,
- MeTononornio Bbl60pa MEeTonO0B aHann3a ong peweHnsa KOHKpPEeTHbIX TeOPeTUYeCKUX N NpakTn4eCckmnx 3aga;

JlonxeH ymeThb:
- MPUMEHATb OCHOBHbIE 3aKOHbI aHANMTUYECKON XMMUK Npn 06CYXOEeHNM NONYyYEeHHbIX Pe3ynbTaToB;

- OpMeHTNpoBaTbCA B OCHOBHbIX aHANIMTUYECKUX N METPONTIOrM4ECKMNX XapakKTepncTtnkax MeTtogoB aHanmia u
VIJJ,eHTVIQJVIKaLI,VIVI BEeLWeCTB;

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

JlonxeH Bnanetb:

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

HaBblKaMW NPaKTN4eCKoro ncrnob3oBaHns COBPEMEHHbIX NHCTPYMEHTAbHbIX METOLOB aHANN3a ong pelweHun4d
KOHKPETHbIX aHaNnnTU4eCcKnx 3ana,

JonxeH OEeMOHCTpMpoBaTb CMOCOBHOCTb M FOTOBHOCTb:

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

- OpneHTnpoBaTbCA B COBpeMeHHOIZ nnteparype no aHanMTUYeCcKon Xummnm, Nonb3oBaTbCs CI'Ip&BO‘-IHOI?I nMTepaTypom.
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Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.03.01 "Xumus".

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.14 OucumnnvHbl (Mogynm)" OCHOBHOW NPOgECCUOHANTbHON
obpazosatenbHoli nporpamMmel 04.03.01 "Xumusa (AHanmTnyeckast xumus)" n oTHocuTcs K 6a3oBoi
(obwenpodeccrnoHanbHo) YacTu.

OcBauBaeTcs Ha 2 Kkypce B 3, 4 cemecTpax.

3. O6beM AUCUMNMNMJIUHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ ykadaHMeM KosimyecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

Ob6was TpynoeMKOCTb ANCLMNANHBI cocTaBnseT 17 3a4eTHbix(ble) eanHuL(bl) Ha 612 yaca(os).

KoHTakTHasi paboTa - 366 4aca(oB), B TOM ymncne nekumm - 70 yaca(oB), npakTuieckme 3aHatus - 46 yaca(os),
nabopatopHblie paboTbl - 250 Yaca(oB), KOHTPOSIb CaMoCTOsITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 174 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
®dopMa NPOMEXYTOYHOr0 KOHTPOMS ANCLMMNHDBI: 3a4eT 1 9K3aMeH B 3 CEMeCTpe; 3a4eT 1 9K3aMeH B 4 CeMecTpe.

4. CopepXxaHue OUCLUNNNHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMam (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMmnyeckmnx yacos v BuaooB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buaobl n yachbl
KOHTaKTHOW paboThbl,

Paspensl pucuMnnnHbl / MX TPYAOEMKOCTb CamocTosiTenbHas
N Monayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekum 3aHATUSA paboTbl

Tema 1. Tema: BeeneHue B 0bwuii

KypC AMCUMNANHBI "AHanmTnyeckas
1. [xumunsa"(AX). CoBpemeHHas 3 2 0 9 2

nedprHnums Haykn AX. O6bekThl

aHanuaa.

Tema 2. Tema: Metoapl
naeHTudmKaumm, pasgeneHns n
2. |obHapyxeHus BelLeCTB 3 2 0 9 2
(ka4eCTBEHHbI aHanM3 n ero posb B
pPasBUTUN €CTECTBO3HAHUS).

Tema 3. Tema: Xummnyeckoe

3 [PBHOBECME B rOMOreHHbIX CrCTeMaXx.
" |OcHOBHbIE TWMbI peakuuii,

npumMeHsemble B AX.

Tema 4. Tema: CoBpeMeHHble
4. |TPEACTaBNEHMS O KcnoTax 1
" locHoBaHusx. [MpoTonuTnyeckas
TEOpPUS KMCNOT U OCHOBaHUIA.

5 Tema 5. Tema: BydbepHble pacTsopbl
" |v ux ceoiicTaa.

Tema 6. Tema: Pacuyetbl pH B
6. [pacTBOpax KMCNOT U OCHOBAHWUIA. 3 2 4 9 2
YyeT gnccoumauum Boabl.

Tema 7. Tema: 3aBUCMMOCTb
- [koHueHTpaumn aHnoHos cnabbix

" |kucnot ot pH. duarpammbl 3 2 2 ° 2
pacnpeneneHus.
Tema 8. Tema: XuMmmnyeckoe
pPaBHOBECUE B FrETEPOreHHbIX
g [cucTemax. PaBHoBecue B 3 > > 9 5

" [HacblWweHHbIX pacTBOpax
ManopacTBOPUMbIX COEAMHEHNIA.
COeLNHEHNIA.

CrpaHnua 4 n3 22.




Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.03.01 "Xumus".

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 gucumnnuHel "AHanutudeckas xumus"; 04.03.01 "Xumus".

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 gucumnnuHel "AHanutudeckas xumus"; 04.03.01 "Xumus".

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 v ByhepHbIX CMECEN, BIUSHWE KOHKYPEHTHBIX PeakUmMii Ha npoLecchl
0CaXAEHWUS,BbIYNCNEHNE KOHLIEHTPALMIA pa3nnyHbIX GOOPM KUCOT NpU pasnnyHom 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 KOMMN/eKkCcoHaToB MeTal/lIoB N KOMMNJIEKCOB C MeTaINONHONKATOPaMN.
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Tema 18. Tema: UHoukaTropbl B KOMMIEKCOHOMETPUMN.

18.MHanKaTopbl B KOMNNEKCOHOMETPUM. VIHTepBan nepexona oKpacky MHAMKATopoB. MeTannoxpoMHble MHAMKATOPbI.
MpsiMmoe, 06paTHOE TUTPOBAHWE U TUTPOBAHWE MO METOAY 3aMeLeHNs: 06nacTb NPUMEHEHUS, YBENNYEHNE
CENeKTUBHOCTU ONpPeLENEH 3a CYET BapbUPOBAHMS YCTONYNBOCTLIO KOMMNEKCHBIX COEANHEHNA.

YacTtb2.

Tema 19. Py6E)KHaS| KOHTpPOJIbHas pa60'ra no metonamM KONMYEeCTBEHHOro onpeaeneHus coeanHeHUn

19.KoHTponbHas paboTta no pesynbtataM U3yHeHnst NPreMoB 1 NoAX040B KOMYECTBEHHOMO aHanm3a B aHanmTn4YecKol
xumun. KoHTponbHas paboTa BKNtoYaeT BONPOCHI, CBSI3aHHbIE C XMMUYECKUMU CBONCTBAMU KATWOHOB U
AHNOHOB,TEOPETUYECKNE BOMPOCHI, CBA3AHHBIMW C KONMMYECTBEHHBLIMW ONPELAENEHNAMUN B TUTPUMETPUMN 1
rpaBUMETPUN,PACYETHBIE 3a4a4M HA BbIYMCIIEHNE PE3YNbTATOB TUTPUMETPUYECKOrO ONPEAENEHNS PA3/IMYHbIX BEWECTB,
3a[a41 Ha BblYUCNIEHNE NOTPELLHOCTEN B TUTPUMETPUYECKOM aHaNnse.

Tema 20. Knaccudbukaums metonoB aHanu3a. Case study (pa36op KOHKPETHOW cuTyaLluMu): rugpoaHanu3
KOHKPETHOro ob6bekta

20. Obwas xapakTep1cTka METOOOB UHCTPYMEHTANBHOrO aHanunsa. 'noccapuii. Knaccudoukaums Metonos aHanmaa.
Xumunueckue, gonsmyeckue n buonornyeckme Metonsl. Knaccudpmkaums Metonos aHann3a B COOTBETCTBMU CO CMOCOBOM
peructpauum curHana, crnocoby uamepeHns u 06bekTy aHannsa. OcobeHHOCTUN N3NYECKNX METOAOB aHanm3aa. Porb
annapaTypHoro opopmneHuns. Banosbiii, BEWECTBEHHbBIN U (Pa30BbI aHANWU3. ONEMEHTHbINA, N30TOMHbINA, MONEKYNSAPHbIN,
CTPYKTYpHO-rpynnoBoi aHanna. KOHTaKTHbIA U AUCTaHUUOHHbIA aHanm3. KoMOuHMpoBaHHble U rMbpuaHble METOARI.
Mpenen obHapyxeHUs, cTaTUCTUYECKAs oLeHKa npeaena obHapyxeHus. JuHamnyeckunii auanasoH onpenensiembix
KOHUeHTpauuin. HuxHsas rpaHuua. OCHOBHbIE TEPMUHBI, NOHATUS. ['pachrnyeckme n3obpaxeHns 3aBMCUMOCTER cOCTas -
CBOWCTBO.

Tema 21. CnekTpockonuyeckue Metoabl aHanu3a. O6Las xapakTepucTuka.

21.CnekTpockonunyeckme Metoasl aHanusa. Obuwas xapaktepucTuka. OneKTpoOMarHUTHOE U3NyYeHNE 1 ero
xapakTepucTku. CnekTp aneKTPOMarHUTHOrO uanydeHns. Knaccugukaums cnekTpockonmyeckrx METoLoB aHanusa no
InanasoHy aHepruu. Knaccudukaums crnekTpockonmyeckrx METOLOB aHanuaa no guanasoHy SHepruu
3NEKTPOMArHUTHOrO U3NYyYEHNS!, TUMY ONTUYECKMX SBNEHNA. DHepreTmieckune nepexombl. CnekTpbl U3NyYeHNs U
nornoweHus. VIHTEHCMBHOCTb U WUPUWHA NMHWIA cnekTpa. CnekTpanbHble Nprbopsl - 06was xapakTepucTrka.

Tema 22. ATOMHO-3MMCCUOHHas cnekTpockonus. Cnoco6bl atomusauuu. YpaBHeHue JlomakuHa-Llai6e.

22. ATOMHO-3MMCCMOHHAs CNeKTPOCKoNus. VIHTEHCUBHOCTb NMHMIA cnekTpa. YpasHeHwe JlomakuHa-Llaibe.
OMUCCMOHHBIN cnekTp atomapHoro sogopona. Cepuu banbmepa, JlaiimoHa, MaweHa. CnekTpanbHble TEPMbI.
Perunctpaumsi aMUCCHMOHHBIX cnekTpoB. Cnocobbl aTOMM3aUMK: NIAMEHHbIN, 9NEKTPOAYrOBOMA, UCKPOBOW, NHAYKTUBHO
cBsizaHHas nnasma. Oco6EeHHOCTN aTOMHO-3MUCCUOHHOO ONpeLeneHnst OTAeNbHbIX 3NeMeHTOB. CnekTpanbHble NoMexu
- camonornouweHne, OHOBOE NOrNOWEHNE, HANTOXEHWE CNeKTPanbHbIX IMHURA, BAUSHUE NONHOTbI UCMAPEeHNs 1
arommzauum Npobbl. MaTpUYHbLIA, KATUOHHBIV 1 aHWOHHBIA 3GOCPEKT.

Tema 23. AToMHO-abcop6umnoHHas cnekTpockonusi (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)

OueHka 1 conocTaBneHne aHanMTNYecKnx BO3MOXHOCTEN pasnnyHbIX BAPUaHTOB cnekTpockonunu. OrpaHnyeHns
9MUCCUOHHOI 1 abCopBLMOHHON CREKTPOCKOMNWI NO YACTY OnpenenseMbix anemeHToB. TpeboBaHns K 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‘IbHaﬂ pa60Ta no Kypcy ®OXMA Bkntovaet TeopeTnyeckme Bonpochbl No0 BCeM paccMaTpmeaeMbiM MeTo4aM
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)

CtpaHunua 16 ns 22.




Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.03.01 "Xumus".

Bup pabot MeTtoaunyeckue pekomeHaauum

nexkuum OCHOBHOVi TeOpeTU4eckunin MaTepran npeaMeTa OaeTcs B Yacbl NEKUMOHHbIX 3aHATUIA. Ha nekumsx
npenogasaTeNlb CUCTEMaTUYECKM 1 NOCNeaoBaTeNlbHO PACKPLIBAET CollepXaHne Hay4yHo
OVCUMNMVHBI, BBOOAWUT B KPYr HAaY4YHbIX MHTEPECOB, CTaBMT BOMPOCHI Osi UccrnenosaHms. Henbas
OrpaHNYnNTLCS PETYNAPHBIM NOCELLEHNEM TONbKO NeKUWIA, TaK Kak LEHTP TSXXECTU B YCBOEHUM
3HaHWIA,B POPMUPOBAHUN YMEHWIA N HABbLIKOB NIEXUT B Nocneaytollei caMocTosTeNnbHol paboTe.
CTyneHTbl OONXHbI NMOCTOSIHHO FOTOBUTLCS K NeKUmsM. B aToi paboTe MoryT noMoyb y4ebHuku,
CMUCOK KOTOPbIX MpenoaaBaTte/b Ha3blBaeT Ha NepBbIX 3aHATUSX. [TOMUMO pekoMeHoyeMoi
nnuTepatypbl, NeKTop AaeT NporpamMMmy OUCLUNIUHBI, B KOTOPOM N3N10XEHbl OCHOBHLIE pa3aerbl 1
BOMPOCHI 4151 KOHTPONSA 3HAHWIA.JTeKumMsl 3aKnanbiBaeT OCHOBbI Hay4YHbIX 3HAHWIM, 3HAKOMUT C
OCHOBHbIMU COBPEMEHHbIMU HAY4YHO-TEOPETUYECKUMU NMONOXEHNSMU, C METOO0MNOMMENn NaHHOW HayKu.
Ha nekumm ocyliecTensietcs oblieHne CTyAeHYeCcKon ayauTopun ¢ BbICOKOKBaANMMULMPOBaHHbLIMM
NleKTopamm, y4eHbIM1,negaroramu, crieuuanmcTamMm B onpeaeneHHon otpacnu Hayku. Jlekuus
Bbl3blBAET AMOLIMOHASbHbIV OTKNIMK CnyliaTeneii, passBmBaeT UHTepec 1 NioboBb K Oy ayliei
npodpeccun. JlekTop NCrnonb3yeT Ha NeKUMsX He TONbKo MaTepuan y4ebHUKOB, HO 1 NpuBReKkaeT
MHOTO IOMONHUTENbHbIX CBEIEHN,U3N0XEHHbIX B HAay4YHbIX paboTax (MOHOrpadousax UK CTaTbsx) Unu
B ero COOCTBEHHbIX MccnenoBaTenbekux Tpynax. CTyAeHT He B COCTOSIHUM FMyBOKO OCMbICTIUTL BECb
NnpencTaBfeHHbI B NEKLMSIX MaTepuarn, He nocellas NekKUMOHHbIX 3aHATUIA. [To3ToMy BaxkHO He
nponyckaTb NEeKLUMN,FoTOBUTLCS K HUM (3apaHee NocMoTPeTb TeMy NeKLUK, NoYnTaTh y4eOHMKN,
OTMeTMTb ONnsi cebsl KNoYeBble MOMEHTbI, COCTaBMTb BOMPOCHI NEKTOPY) U HAMPSXXEHHO, aKTUBHO
paboTaTb B Te4yeHue Bcero y4ebHoro 3aHaTus. CTapaiTechb He onasabiBaTb Ha NEeKLUIO: B NepBble
MUHYTbI 3aHATUIA 0O BSBNSAETCS TeMa, nnaH nekumn. Ytobbl nerye 3anoMHUTb U3naraemblii Matepuarn,
HeoOX04UMO ero MNoHsTb, pa3odbpaTbCsl B CUCTEME Hay4YHbIX MOHATWIA, KOTOPYIO JaeT nekTtop. Mytn
N3NOXEHNS nekuun MoryT 6biTb pa3nuyHbiMK. IHoroa npenogasaTtenb BbIOUPaeT MHOYKTUBHbIA NyTb,
T.€. BHavarne nanaraeT KOHKpPeTHble paKkTbl, 06001aeT ux, packpbliBaeT CYLWHOCTb NOHATUS, OaeT ero
onpenenexve. Opyroi nyTb o6pas3oBaHms NOHATUN - OelyKTVBHBIA: NTEKTOP BHaYane onpenensiet
Hay4YHOe MOHSTME, a MOTOM aeT 0O bACHEHUs, NPUBOANT KOHKPETHBbIA goakTnieckuii Matepuan. Ecnm
YNOBUTb NYyTb U3N0XEHNS MaTepuana, To CTaHOBUTCS fierde NoHATb MbICNb Npenonasartens u
NPOHMKHYTb B cogepXaHue nekumn. Obpauiaiite BHUMaHVe Ha onpeneneHme
NOHATWI.PekoMeHaoyeTcsl AN UX YCBOEHUSI COCTaBNATbL rnoccapwin (cnosapb). Bo BpeMsi cnywaHus
nekunin gonxHa 6biTb Ncuxonormyeckasl ycTtaHoBka Ha 3anoMUHaHUE OCHOBHBIX UOEN neKuun.
CnywaHue NeKumni - aTo CNOXHbIV NCUXONOrMYeCcKnin MPoLece, B KOTOPLIV BOBNeYeHa BCS IMYHOCTb
CnylwaoLlero: ero Co3HaHme, Bons, NaMsiTb, SMOLMU. DTO He NacCUBHOE COCTOSIHME YenoBeka, a Ha
NPOTUB, COCTOSIHWE aKTUBHOM, HANPSXXEeHHOW aesTensHocTu.CnylaHne y4ebHom nekuum - aTo
HeobxoOMMoe, HO He [JOCTATOYHOE YCNOBUE CO3HATENbHOMO 1 NMPOYHOT0 YCBOEHMUS 3HaHWIA. Jlekuuto
HeoOX0o4MMO 3anmcarthb - TONbKO TOrAa NeKUmMsl CTaHeT UCTOYHUKOM A8 JafbHenwer
CcaMOoCTOSITeNbHOW paboTbl. KOHCNEeKTMpOoBaHMe NeKLMm - 3TO CNIOXHOe Oeno, Tpebytollee yMeHui 1
onbiTa. HekoTopkle cTapatoTes 3anncaTb NeKUmto NoIHOCTbIO, CMIOBO B CNOBO, HE BAyMblBasiChb B
cogepXaHue Matepuana, onnpasicb TONbKO Ha CBOO NamsTb. CnowHas 3anucb BO3MOXHA TONbKO B
TOM Cnyyae, ecnv npenoaasaTeNb AMKTYeT NeKUMOHHbIN MaTepuan. Ho OMKToBKa oenaeTt usnoxeHue
00HO00PAa3HbLIM 1 YTOMUTENBHBLIM, U METOAUKA BbICLEN WKOMbl HE PeKOMeHayeT Takol crocob
nsnoxeHus. CTpemneHne 3anncaTb NeKUuo CNOBO B CNIOBO OTBMEKaeT ciywarens oT 06ayMbiBaHus
NeKUMOHHOro Matepuana. Henapom cTyleHTbl FOBOPAT, Y4TO TPYOHO COBMECTUTb U 3anuch, 1
oboyMblBaHMe.

3AEKTPOHHELBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

npaktudeckue | MNpakTnyeckne 3aHATUS MO aHANTUTUYECKOR XUMUW NpeanonaraioT nposeaeHme

3aHATUS KonnoksuymoB.KonnokenyMom HasblBaeTcs cobeceoBaHve npenogasatens 1 cTyeHTa no sapaHee
onpeneneHHbIM KOHTPO/bHBLIM BornpocaM. KonnokenyM NpoBoaMTCS Yalle BCero no ogHoMy U3
pasnenos kypca.Llenbto konnokeuyma siBnsieTcs oOpMUpPoOBaHMe y CTydeHTa HaBblKOB aHanmnsa
TEOPETNYECKNX 1 NPAKTNYECKMX 3HAHWM HA OCHOBE CaMOCTOSITENIbHOMO U3y4YeHUsl y4eBHOM 1 Hay4YHO
nuTepatypbl. Ha KOnnokBryM BbIHOCSITCS KPYMHble, MPo6NeMHble, HEPeOKO CropHbIe TeopeTnYecKne
Bonpocbl. OT cTyneHTa TpebyeTcs:- BnafieHne n3y4eHHbIM B Xode y4ebHoro npouecca mMatepuasnom,
OTHOCSMMCS K paccMaTprBaeMoi Npobneme;- 3HaHne pasHbIX TOYEK 3PEHNS MO COOTBETCTBYOLE
npobneme, yMeH1e COMoCTaBNsATb UX MeX Iy cobOoi;- yrnybneHme sHaHuiA Npy NOMOLLY UCMOb30BaHUS
IIOMONHNTENbHBLIX MaTepuanos Npu NOAroTOBKE K 3aHSATUIO,- Hann4ne co6CTBEHHOMO MHEHUS MO
obcyxaaeMbliM BOMpocam U yMeHMe ero apryMeHTpoBaTh- (oOPMUPOBAHNE YMEHWUIA KONNEKTUBHOIO
obcyxaeHns (nooaepXunsatb OUanor B MMKPOrpynnax,ecnv KonnokB1MyM NPOBOAUTCS B TakoM
goopmate, HaxoanTb KOMMPOMUCCHOE PeLleHne,apryMeHTUpPOoBaTb CBOIO TOYKY 3PEHUS, yMEeHne
cnywarb OMMOHEHTAa, FOTOBHOCTb MPUHATL NO3MLUMIO APYyroro ydaulerocs). Konnokeuym - a1o He
TOMbKO CpopMa KOHTPOSSA, HO U MeToq yrnybneHus, 3aKpenneHunst 3HaHui CTyIeHTOB, Tak Kak B X0Oe
cobecenoBaHus npenogaeaTeNb PasbsACHAET CNOXHbIE BOMPOCH,BO3HUKAOWME Y CTyAeHTa B
npouecce U3y4eHust gaHHon TemaTmku. OoHaKo KONMNOKBUYM He KOHCYNbTaUus 1 He aK3aMeH. Ero
3apaya - [obuTtbes 6onee rnybokoro NoHNMaHUs CTydeHTOM onpeaeneHHoro Matepvana, npobyauts
Y CTy[leHTa CTPeM/IeHne K YTeHWIO OOMONHUTENbHOM NuTepatypbl.lToAroToBKa K KONNOKBMYMyY
HaYMHAeTCs C KOHCYNbTauuy npenoaasaTens, Ha KOTOPOW OH PasbsCHSIET Pa3BepHYTYI0 TEMaTUKY
npobneMbl, peKoMeHIyeT nuTepaTtypy ANs U3ydeHuns n o6bscHSeT npouenypy NposeneHns
Konnoksuyma. Bonpochl KONNokeryMa BblalOTCA CTyAeHTaM 3apaHee. Kak npasuno, Ha
CaMOCTOSITENbHYIO NOMArOTOBKY K KONMOKBUYMY CTylIeHTy oTBoautcsa 3-4Hegenn. Metoandeckue
yKa3aHus COCTOAT M3 peKoMeHaauuii No U3y4yeHuo nutepatypbl, NpopaboTku nekuuii, BONPocoBs Ons
CaMOMpPOBEPKM 1 KPaTKMX KOHCMEKTOB OTBETA C NEPeynCNeHneM OCHOBHbIX MONOXEHWUI U
3aKOHOMEpPHOCTEeN paccMaTpuBaeMblX METOA0B M NX NMPaKTUYECKOro NMPUIOXEHNS,0THOCALWMUXCS K
MYHKTaM nnaHa Kaxaon TeMbl. 3TO QOMXHO NOMOYb CTydeHTaM LieneHanpasneHHO OpraHn3oBaTthb
paboTy No oBNadeHWIO MaTepranoM 1 ero 3anoMmHaHuio. MNpu NoarotToeke K KONOKBUYMY creayerT,
npex[e Bcero, NPOCMOTPETb KOHCNEKTbI NeKLWA 1 NPaKTUYECKUX 3aHATUIA U OTMETUTb B HUX
MMetolLMecs BONpocChkl KONnokeuyma. Ecnm kakme-To BoNpock! BbIHECEHBI Mpenoaasartenem Ha
CcaMOoCTOsITeNIbHOE U3y4yeHune, cneayeT 06patuTbes K yyebHon nuTepartype,pekoMeH00BaHHON
npenonaBaTeneM B Ka4ecTBe UCTOYHMKA CBeaeHUiA.KonnokBnyM NpoBoanTcs B popme
nHaMBUAOyanoHoi 6ecelibl NpenoaasaTens ¢ KaxabiM CTyIeHTOM unu 6ecelibl B HebonblmMx rpynnax
(2-3 yenoeeka). O6bIMHO NMpenoaasBate/b 3a4aeT HECKOIbKO KPaTKUX KOHKPETHbLIX BOMPOCOB,
NO3BONSIOIWMX BbISCHUTL CTeNeHb NOAroTOBIEHHOCTW CTyeHTa K cAa4Ye OCHOBHOro Matepuana.
Ianee 6onee nonpobHo obcyxaaeTcst kakas-nnmbo cTopoHa NpobneMbl, YTO NO3BONSIET OLEHUTb
ypoBeHb NoHMMaHus. Mo nToram KonNoKBMyMa BbICTABNSIETCA ANGPEePEeHLNPOBaHHAS OLIeHKA.

nabopatopHble| YcnewHoe BoinonHeHne nabopatopHbix paboT 3aBUCUT OT CTEMEHW NMOATOTOBNEHHOCTUN CTyAEHTA U

paboTbl YMEHUS MPYMEHUTb CBOW 3HAHWUS 1 MONYYEHHBIE paHee HaBblky Ha NpakTuke. Heobxoammo
063aBecTuCb BCEM HEOHXOAMMbIM METOANYECKMM 0BEeCneYeHNEM A1t YCMELWHOrO BbiNONHEHUS
paboT,KOTOPOe pekoMeHaoBan npenogasatens. O6s3aTenbHO 03HAKOMUTLCS C FPadOUKOM
npoBefeHns nabopaTopHbIX U NpPakTMHeckux paboT n ux TemaTtrkoi.MNepen noceweHnem
nabopartopun n3y4nTe TEOPWIO BOMPOCA, CBA3AHHYIO C KOHKPETHBIMW nabopaTopHbiMy paboTamu,
03HaKOMbTECH C PYKOBOACTBOM MO COOTBETCTBYIOLEH paboTe 1 NOAroTOBbTE NMPOTOKON NPOBEAEHNS
paboTbl, B KOTOPbI 3aHeCHUTe Ha3BaHWe PaboTbl, ee LeNb,UCNoNb3yeEMbIE peakTuBbl U NpMBopHI,
3aroToBKM TABNUL, ANS 3an0ONHEHWS 3KCNEPUMEHTaNbHLIMU JaHHbIMW HABMOAEHW B X04e
MPOBELEHNS COOTBETCTBYIOWMX PEAKLUIA; YPABHEHNS XMMUYECKUX peakuuii, KoTopble ByayT
OCYLLECTBNEHbI NPY BBIMNOMHEHUM 3KCNEPUMEHTA; pacyeTHble dhopMynbl.Ecnn aTo npegycmatprsaet
MPOTOKON BbINONHEHUS paboThl, NPOBEANTE MAaTEMATNYECKYIO 06paboTKy pesynbTaToB C LENbIO
BbISIBNIEHWS NOrPELHOCTEN MONYYEHHbIX B X0e aKCnepuMeHTa peaynbtatoB.OgopMneHne 0T4eTOB
LLOMXHO NPOBOANTLCS MOCHE OKOHYaHWs paboThl B nabopatopuu.

3AEKTPOHHELBH
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Bup pabor

MeToaouyeckme pekomeHoauum

camocTos-
TenbHas
pabota

CamocrTosiTenbHas paboTa siBNsieTcs 04HUM U3 BUOOB y4eOHON NesTenbHOCTY
obyyatowmxcs,crnocobcTByeT pasBUTUIO CAMOCTOSATENbHOCTA, OTBETCTBEHHOCTW U OPraHn30BaHHOCTY,
TBOPYECKOro Noaxoaa kK peleHunto npobnem y4ebHoro 1 NpogeccmoHanbHoro
ypoBHs.CaMocTosiTenbHas paboTa NpoBOAMTCS C LieNblo:

-cucTeMaT3aumnmn 1 3aKpenneHns nony4YeHHbIX TEOPEeTUYECKNX 3HAHMIA 1 NPaKTUYECKMX YMEHWI
obyyatowmxcs;

-yrnybneHns 1 pacliMpeHns TeopeTUIeCcKUX 3HaHuI;

-OOPMMPOBAHNSA YMEHWI NCMOMb30BaTb CreunanbHyo NUTeparypy;

-pa3BUTUS NO3HABATENbHbIX CNIOCOBHOCTEN U aKTUBHOCTI 00y4atoWUXCS: TBOPYECKOM
WNHULMATUBbI,0TBETCTBEHHOCTU 1 OPraHn30BaHHOCTW;-GPOPMMPOBAaHNS CaMOCTOSITENIbHOCTM
MbILLIEHMS], CMOCOBHOCTEN K CaMopa3BuTIIO,CaMOCOBEPLIEHCTBOBAHUIO 1 CAMOpPean3auuu;
-pa3BUTUS UCCNENOBATENBCKUX YMEHWIA.

AyouTopHas camocTosiTenbHas paboTa no y4ebHom aucumnInHe Ha y4ebHbIX 3aHATUSIX Mof
HernocpeCTBEeHHbIM PYKOBOACTBOM MNperogasaTens v no ero sagaHuto. BHeayautopHas
camMocTosiTeNnbHas paboTa BbINONHSETCS NO 3aAaHuio npenofasaTenst 6e3 ero HeNoCpPeACTBEHHOrO
yyacTus.Buaobl 3agaHuii ons BHeayaUTOPHON caMocToATeNbHOM paboThl, X colepXaHue 1 xapakTep
MOTYT UMETb BapuaTMBHbIV U OMPCPEePEeHUMPOBaHHbIN XapakTep, y4UTbIBaTb CreUnguky n3y4aemoi
y4yebHOM ONCUMNNHbLI, MHAUBMUOYyanbHble 0cobeHHoCTU obyyatowerocs.KOHTPONb CaMOCTOSITENbHO
paboThl 1 OLEHKa ee pe3yNbTaToB OpraHn3yeTcsl Kak eauHCTBO OBYX GOOPM:

- CAMOKOHTPONb U caMooLieHka 0by4vatowerocs;

- KOHTPO/Ib U OLIEHKa CO CTOPOHLI NpernoagasaTens.

3a4vyeT n
3K3aMeH

dk3aMeH NPOBOAMTCS Yalle BCero no BCeM pasaenam naydaemoro Kypca. Llenbio skaameHa sBnsietcs
hopMMpOBaHUE y CTyOEHTA HABbIKOB aHaNM3a TEOPETUYECKNX N NPAKTUYECKNX 3HAHWUIA HA OCHOBE
CaMOCTOSATENBHOIO M3y4eHUs y4ebHOM 1 Hay4HOI nuTepaTypbl. Ha aKk3aMeH BbIHOCSATCS Yale BCEro
KpynHble TeopeTnyeckne BonpocChl. B OTAENIbHbIX Cy4asax BOMNPOCHI, CBA3aHHbIe C peanvlsaumeﬁ
npaktudeckmx 3apad. OT cTyneHTa Tpebyetcs:

- BnageHme n3y4eHHbiM 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, nony4eHHble NPy NOMOLWKX NCNONb30BaHUA OOMONHUTENbHbIX MaTtepranos npu
NMnoAroToBke K 3aHATUIO,

- Hanuyre cobCTBEHHOIO MHEHWS MO 0BCyXAaeMbiM BONPOCaM U YMEHWE €r0 apryMeHTUPOBaTb.
OK3aMeH - 3TO He TONbKO PopMa KOHTPONS, HO U MEeTOL YrnybneHns, 3akpenieHns 3HaHuii
cTyneHToB. Ero 3agaya - nobutbcs 6onee rinybokoro noHMMaHusl CTyLeHTOM OrnpeaeneHHoro
matepuana, npobyanTb y CTyLeHTa CTPEM/IEHNE K YTEHWIO AONOMHUTENbHON nnTepatypbl.lTogrotoBka
K 9K3aMeHy Ha4nHaeTCsd C KOHCynbTauun npenogaesartend, Ha KOTOpOVI OH pa3bsacCHAeT TeMaTuky
OTAeNbHbIX pa3nenos, Bbi3BaBWMX 'y CTyAEHTOB onpenefieHHble 3aTpyaHeHUsa C NOHMMaHneM,
PEKOMEHAOYET NUTEPATYPy AN U3YYEHUs 1 0O BACHSIET NpoLenypy NPOBeAeHNs ak3ameHa. Ha
CaMOCTOSTENbHYIO MOArOTOBKY K 9K3aMeHy CTyAeHTy oTBoautcs 1-2 Hegenn.MeTtoaomyeckne ykasaHns
OOJNI>XHbl NMOMOYb CTyAeHTaM LeneHanpasneHHO opraHn3oBaTtb pa60Ty no osnageHunto matepuranom n
ero 3anoMmHaHuio. |_|pl/| noaroToBke K sKk3aMeHy cnenyet, npexane Bcero,npocMoTpeTb KOHCMEKTbI
J'IGKLI.VII7| N NpakTn4ecknx 3aHATUA U OTMETUTb B HUX BONpPOCHI, Hanbonee cnoxHble ana NnOHNMaHus.
Takune Bonpocbl TpebyloT He NPOCTO 3anoMMHaHUS MaTeprana, a npeanonaratoT 6onee rnyéokoe
NMOHMMaHWe CTYOEeHTOM CYLWHOCTN pacCcMaTpmnBaeMblx sasneHuii. Ecnn kakne-1o BOMNPOCHI BbIHECEHDI
npenogaeaTeneM Ha CaMOCTOATENIbHOE U3y4eHue, cneayeT obpaTnTbes K y4ebHomn nutepartype,
peKOMeHﬂ,OBaHHOIﬁ npenonaBsartesieM B Ka4eCTBe MCTOYHUKA CBG,EI,GHI/II?I.SK?;&MGH npoBoOnNTCA B
hopMe uHaMBMOyanbHon 6ecenbl Npenofasatens ¢ KaxabliM cTyaeHToM.Ob6bi4HO Npenoaasatenb
3a4aeT HECKO/TbKO KpPaTKNUX KOHKPETHbIX BOMPOCOB, NO3BONAOWNX BbIACHUTb CTENeHb
MOAroTOBNEHHOCTM CTyAEHTa K ak3aMeHy. [lanee 6onee nonpobHo obcyxnaeTtcs kakas-nmbo
CTOpOHAa TOro nnn NHOro sBonpoca, 4To No03BONAET OUEeHUTb YPOBEHb MOHUMAHUA. Mo utoram
3K3aMeHa BbICTaBnseTcs anddepeHLMpoBaHHas oLueHka. dKk3amMeH NPoBOaAT B
4achbl,NPenyCMOTPEHHbIE KaneHaapHbIM NNaHOM ayAUTOPHbBIX 3aHATUIA.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.

MynbTuMeouiiHas ayauTopus.

CneuwvanunsmposaHHas nabopaTopusi.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepeaayy UHGOPMaLmW, opraHn3auuy pasinyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOM paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb MCMONb30BaHbI OISl NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeLeHNsi CEMUHAPOB, BBICTYMNEHNS C AOKNaAaMM U 3aWmThl BbINONHEHHbIX paborT,
NpoBeeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xvmus" n npocomno NOAroToBkU "AHanuTuyeckas xmmms".
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Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.03.01 "Xumus".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.14 AHanutnyeckas XuMus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodhunb NOAroTOBKM: AHANNTMYECKAA XMMUS
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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.

JononHutenbHas nuteparypa:

1. O170, M. COBpeEMeHHbIe METOAbI aHANUTNYeCKol xummn: B 21.: [y4ebHuk.]: Mep. ¢ HeMm. / M. OTT0; MNep. ¢ HeM. noa pea.
A.B. lNapmauwa.-Mocksa: TexHocgoepa, 2003. - (Mup xumun).T. 1. M.,20083. - 412 c.

2. OtT10, M. CoBpemeHHble MeToabl aHanUTM4eckon xumun: B 2 Tomax / Martnac OTT0; nep. ¢ HeMm. nog pegd. A. B.
Mapmawa. - Mockea: TexHocdepa, 2004. - (Mup xumunmn).T. 2. M., 2004. - 281 c.

3. CnekTtpogooTomMeTpust : y4ebHo-MeToauyYeckoe nocobre no aHanMTUYECKon XxumMmm / KasaH. roc. yH-T, XuM. UH-T uM. A.

M. Bytnepoga ; [cocT.: H. V. CaBenbeBa, P. M. Bapnamoga]. - KagsaHb : KazaHckuii rocynapcTBeHHbIn yHuBepcutet, 2009
.-31,[1]c.

4. Croikosa E.E., MensHuesa 3.11., EBTioruH I".A. Fuppoxummnyecknin 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%EQ9
(nata obpaueHusi: 28.02.2020). - Pexum [ocTtyna: OTKpbIThIN.

5. BynHukos IM.K., MaiictpeHko B.H., Bacenes M.P. OcHOBbI COBPEMEHHOIO aNEKTPOXMMNYECKOro aHanuaa. - Mockga:
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

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpochunb NOAroToBKM: AHANNTMYECKAA XMMUS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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.




