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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
OrnK-1 CnocobeH aHanM3npoBaTh 1 MHTEPMNPETMPOoBaTh N 060bWwaTh pesynbTaTbl
9KCMEPUMEHTANbHBIX M PACHETHO-TEOPETUYECKNX PABOT XUMUYECKOA
HanpaeneHHOCTH;
Orik-2 CrnocobeH NpoBoANTb XUMUYECKNIA SKCMEPUMEHT C NCMONb30BaHNEM COBPEMEHHOTO

obopynoBaHusi, cobntoaas HopMbl TEXHUKM Be30MacHOCTH:

Orik-4 CnocobeH nnaHnpoBaTb paboTbl XMMUYECKON HanpaBneHHoCcTU, obpabatbiBaThb 1
MHTEPNPETUPOBATL NONyYEHHbIE PEe3Y/bTaThl C UCMONb30BAHNEM TEOPETUYECKNX
3HAHWA M NPaKTUYECKUX HABbIKOB PELIEHUS MAaTEMATUYECKMX U (OU3NYECKMX 3a0ay:

OrlK-6 CnocobeH npeacTaBnsTb pe3ynbTaThl NPOecCMoHaNnbHON NesiTeNbHOCTM B YCTHOM
N NUCbMEHHOM chopMe B COOTBETCTBUW C HOPMaMU 1 NpaBunamm, NpUHATLIMU B
NpogoeccroHanbHoM coobliecTse.

YK-1 CnocobeH OCylLeCTBAATb KPUTUHECKUI aHanu3 NpobneMHbIX cuTyaunii Ha OCHOBE
CVMCTEMHOro NoAxoAa, BolpabaTbiBaTh CTPATErMIO NENCTBUIA;

YK-6 CnocobeH onpenendatTb N peann3oBbliBatb NPUOPUTETDI COOCTBEHHOW NeaTenbHOCTH
1 cnocobbl ee CcoBepLleHCTBOBAHNA HA OCHOBE CaMOOLEHKN 1 oépaaoBava B
Te4yeHne BCEM XU3HMU;

Obyuarolumincs, 0OCBOVBLUNA LUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

- OCHOBbI TEOPUU (PyHOAMEHTANbHbBIX PA3AENOB XMMUM (NPEXAE BCErO HEOPraHNYECKON 1 aHaNUTUYECKON XMnK), B
YaCTHOCTU, XMMMUYECKUX M OTLENbHbIX MHCTPYMEHTANbHBIX METOLOB aHanmaa,

- obwwue 3aKOHOMEPHOCTN NPOTEKAHUSA XUMUYECKNX peakLUni, UCNOMb3YyEMbIX B @HAIMTUYECKON XUMUU,
- MeTongonorunio Bbl60pa MEeTOoNO0B aHann3a ong peweHnsa KOHKpPEeTHbIX TeoOpeTUYeCKnX n nNpakTn4eckmnx 3aga;

JonxeH ymeTb:

- NPUMEHATb OCHOBHbIE 3aKOHbI aHanNTU4YeCKonm Xnmmm npun 060y)KJJ,eHI/IVI NOoNy4eHHbIX Pe3yNbTaTOoB;

- OpMeHTnpoBaTbCA B OCHOBHbIX aHANIUTUYECKUX N METPONTIOrNM4YECKMNX XapakKTepncTtnkax MeTtogos aHanmsa u
VI,EI,eHTVICpVIKaLI,VIVI BeLWeCTB;

- paboTaTtb C KOMNbIOTEPOM Ha YPOBHE NONb30BATENS U NPUMEHSITL HaBbIKM paboTbl C KOMMbOTEPaMM B
npodpeccrnoHanbHOM OesATeNbHOCTH;

JlonxeH Bnanetb:

MeToaaMum perunctpaunm n 06pa6OTKI/I Pe3ynbTatoB XMMNYECKUX 3KCNEePUMEHTOB; TEOPETUHECKNMUN 3HAHUNAMWU O
mMeTonax O6H8.py>KeH|/|9|, pasneneHnsa N Konn4eCcTeeHHOro onpeneneHns sewecTB;

HaBblKaMW NPaKTN4eCKoro ncrnoib3oBaHns COBPEMEHHbIX NHCTPYMEHTAllbHbIX METOLOB aHANN3a ong pelweHn4d
KOHKPETHbIX aHaNnnTU4eCcKnx 3ana,

JonxeH OEeMOHCTpMpoBaTb CrNoCOBHOCTb U FOTOBHOCTb:
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Mporpamma aucumnnuHbl "AHanutunyeckas xummna"; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

- IEMOHCTPMPOBAaTb CMNOCOOHOCTb 1 FTOTOBHOCTb NMPOBOANTL PACYEThl C MOMOLLbIO M3BECTHBLIX CPOPMYN U YPaBHEHWIA, B
TOM YMCre C NOMOLLbIO KOMMbIOTEPHbLIX NPOrpamM, TpedyeMble Npv NPoBeeHUN n3mMepeHnii n 06paboTtke ux
pe3ynbTaTos;

- OPVEHTMPOBATLCS B COBPEMEHHOWN NUTEpaType No aHaIMTUYECKON XMMUK, MONb30BATLCA CNPABOYHOM NNTEPATYPONA.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIMN BO

[aHHas oucuunnuHa (Moaynb) BkAtodeHa B pasgen "61.0.09 OucumnnnHel (Mooynn)" OCHOBHOM NpodbeccrnoHansHom
obpaszoBatenbHoi nporpammel 04.05.01 "dyHaameHTanbHas U NpukKnagHas xmMusi (He NpeaycMoTPEHO)" U OTHOCUTCS K
06s13aTeNbHbIM AUCLMNANHAM.

OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. O6bem gucuunanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKoCTb ANCLUMNMHBI cocTaBnsieT 19 3a4eTHbix(ble) eanHuL(bl) Ha 684 yaca(os).

KoHTakTHas paboTta - 440 yaca(oB), B TOM Yncne nekumm - 72 4aca(oB), npaktudeckue s3aHatus - 118 yaca(os),
nabopatopHblie paboTbl - 250 Yaca(oB), KOHTPO/b CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 145 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 99 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHDBI: 3a4ET 1 9K3aMeH B 3 CEMECTPE; 3a4eT 1 9K3aMeH B 4 CEMECTPE.

4. CopepxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONMYeCTBa aKkageMUYecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U Tematu4yeckmnit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNANHE (MORYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

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

Tema 1. Tema: BeeneHvie B 06wmit

KypC AncumnimHbl "AHanntmyeckas
1. [xumns"(AX). CoBpemeHHas 3 2 0 9

nedouHnumns Hayku AX. O6bekTbl

aHanusa.

Tema 2. Tema: Metogbl
naeHTndmKaumm, pasaeneHns u
2. |obHapyxeHus BelecTs 3 2 0 9
(Ka4eCTBEHHbI aHanM3 u ero posb B
pPasBUTUN €CTECTBO3HAHUS).

Tema 3. Tema: Xumunyeckoe

3 [PaBHOBECME B rOMOreHHbIX CCTEMaXx. 3 > 0 9
" |OCHOBHbIE TUMNbI peakLuui,

npumeHsiemble B AX.

Tema 4. Tema: CoBpeMeHHble

4. [nPeacTaenenms o kucnotax u 3 5 4 9
" locHoBaHusx. [MpoTonuTnyeckas
TEOPUS KUCNOT N OCHOBAHWIA.
5 Tema 5. Tema: BydepHble pactsopbl 3 > 4 9 1

" |n nx ceorncTBa.

Tema 6. Tema: PacyeTbl pH B
6. [pacTBOpax KUCNOT N OCHOBAHWUA. 3 2 8 9 1
YueTt onccoumaunm Bogpl.

Tema 7. Tema: 3aBMcmMMOCTb

- |[KoHueHTpaumn aHnoHos cnabbix 3 > 4
" [kncnot ot pH. Ouarpammel

pacnpegeneHus.

CrpaHnua 4 n3 22.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

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

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

Tema 8. Tema: Xummnyeckoe
paBHOBECUE B reTEPOreHHbIX
cuctemax. PaBHoBecue B
HaCbIWEeHHbIX pacTBopax
ManopacTBOPUMbIX COEANHEHUIA.
COEeONHEHWIA.

Tema 9. Tema: Peakunmn
KoMnnekcoobpasoBaHUs U TUMbl
KOMMAEKCHbIX COeaANHEHWIA,
1CMonb3yeMble B aHAIMTUYECKMX
uensix. PaBHoBecus B pacTBopax
KOMMAEKCHbIX CoeanHeHni. MNpuHumn
XMKO.

10.

Tema 10. Tema: OkcTpakums, Kak
MeTo[ pasmfeneHus n
KOHLUEeHTpupoBaHus. Teopus
3KCTPaKLUMOHHBIX NPOLIECCOB.

11.

Tema 11. PybexxHast KOHTponbHas
paboTta no MetToaam pasneneHuns,
NOEHTUCPVKALUM 1 OBHAPYXEHUS
BELLECTB

12

Tema 12. Tema: Metponorudeckme
OCHOBbI KONIMYECTBEHHOr0 aHanmaa.

‘|CnyyaiiHble n cuctematuyeckune

MOrPELHOCTN.

13.

Tema 13. Tema: Tutpumetpryeckune
MeTobl aHanM3a: OCHOBHble
noHATKS. NepBrYHbIE U BTOPUYHbIE
cTaHpapThbl.

14.

Tema 14. Tema: [NocTpoeHune KpusbIX
TUTPOBaHMWs: obLwme Noaxombl.
KncnotHo-ocHOBHOE TUTpOBaHME.
KMcnoTHO-OCHOBHbIE NHAMKATOPHI.

15.

Tema 15. Tema: lNpumeHeHne
OKNCNNTENbHO-BOCCTAHOBUTENbHbBIX
peakuuin B TUTPUMETPUMN.
Oc06eHHOCTU MNOCTPOEHNS KPUBBIX
TUTPOBaHUS.

16.

Tema 16. Tema: ViHonkaTopbl B
OKMCNTENbHO-BOCCTAHOBUTENIbHOM
TUTPOBAHUN.

17

Tema 17. Tema:
Komnnekcumetpuyeckoe n

‘|koMnnekcoHoMeTpuyeckoe

TUTPOBAHKE.

18.

Tema 18. Tema: ViHonkaTopbl B
KOMMIEKCOHOMETPUN.

19.

Tema 19. PybexxHast KOHTponbHas
paboTta no MetToaam
KONMYECTBEHHOrO OMNpeLeneHns
COeauHeHNin

20.

Tema 20. Knaccudprkauns metonos
aHanu3sa. Case study (pasbop
KOHKPETHOW cutyauum): ruapoaHanmns
KOHKpeTHOro obbekTa

10

10

10

21.

Tema 21. CnekTpockonnyeckne
meToabl aHanuaa. Obwas

XapakTepucTrka.

15

CrpaHnua 5 na 22.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

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

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

22.

Tema 22. ATOMHO-3MUCCUOHHAS
cnekTpockonus. Cnocobbl
aTtomMmsaunn. YpaBHeHne
JNlomakuHa-Llarnbe.

12

12

23.

Tema 23. AToMHO-a6copOLMOHHAs
cnektpockonus (AAC).

12

24.

Tema 24. MonekynspHas
abcopbLMOHHAs CNEKTPOCKOMMS.

12

25.

Tema 25. OnTumanbHbie yCnosus
nposeneHns
CMEeKTPOPOTOMETPUNYECKUX
N3MEepPEHNiA.

10

26.

Tema 26. OT4eT No NHANBUAYaNbLHON
paboTe (pasgensl 1-5)

10

27.

Tema 27. SnekTpoxnMmnyeckmne
meToabl aHanuaa. [oteHunomeTpus.
YpaBHeHue HepHcTa. Tunbl
VNHOMKATOPHbIX SNEKTPOAOB.

10

28.

Tema 28. MloHocenekTuBHbIE
anekTpoabl (NCI).

10

29.

Tema 29. Case study (pasbop
KOHKPETHOW CUTyauun):
NCNONb30BaHNE NOH-CENEKTUNBHBIX
9NEKTPOOB B aHaNM3€e NPUPOLHbIX
BoA. [NoTeHUMoMeTpuyeckoe
TUTPOBaHMeE.

10

30.

Tewma 30. BonbTamnepometpus u
nonaporpagus.
Monsaporpaduyeckas BonHa.
JOndodoy3noHHbIe TOKM.

10

31.

Tema 31. BonbtamnepomeTtpus Ha
TBEPAbIX SNEeKTpoLaxX. XMMUYECKM
MOAMOULMPOBAHHbIE SNEKTPOIbI.

10

32.

Tema 32. lnBepcuoHHas
BONbTamnepomeTpus. Mogynauns
noTeHumana kak cnocob noBbIWEHUS
4yBCTBUTENBbHOCTYN
BONbTaMnepomMeTpum.

33.

Tema 33. Xpomarorpadusl.
MpuHUKMNBI METOAA.

34.

Tema 34. Xpomatorpadchuyeckme
copbeHTbI, UX KnaccucpuKaums.
KonnyecTBeHHbI N Ka4eCTBEHHbIN
aHanna ¢ NoMoLlbd TOHKOCOMNHOM
xpomartorpadumn. BymaxHas
XpomaTorpadgus.

35.

Tema 35. Mazo-u
BbICOKO3(PPEeKTUBHASA XNOKOCTHAA
xpomartorpadpus. letekTopbl B
Xpomarorpadguu.

36.

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

CtpaHunua 6 13 22.
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Pasnenbl AUCUMMINHDI / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUA paboTbl
Tema 37. T'mbpuaHble MeToAbl
37. ananuaa 4 2 0 0 0
38.|Tema 38. KoHTponbHas paboTa 4 2 0 0
NToro 72 118 250 145

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)

Tema 1. Tema: BeepeHue B 06w Kypc oUCUUNIUNHDbI "AHanutudeckas xumus''(AX). CoBpemeHHas pedomHMums
Hayku AX. O6beKkTbl aHanu3a.

1. BBeaeHue B obwWuii Kypc AMcumnamvHebl "AHanntndeckas xmmust"(AX): 3aaaym 1 HanpaBneHUs PasBUTUS, Posb XUMUM B
HapOOHOM X035MCTBE, COBPEMEHHbIE OOCTUXEHNS TEXHUKM U ponb AX B KOHTpONe KayecTea Xmn3Hu. CoBpeMeHHas
nedpvHnums Haykm AX. MHoroobpasme 06bekToB aHannsa. YeenvueHue ponv AX B Haykax 0 XMW3HU.
MexancumnanHapHbii xapaktep AX B HacTosllwee BpeMs.

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

2. MeTonbl noeHTUdVKaUUW, pasneneHns n obHapyXeHns BelwecTs (Ka4eCTBEHHbIV aHanna 1 ero posib B pasBuTum
€CTECTBO3HaHWsl). AHanMTMYeckme XxapakTepucTukn peakumin. AHanuTM4eckme XxapakTepucTukn peakLmnii:
CNeungUYHOCTb, YyBCTBUTENBLHOCTD, Npeaen obHapyXeHus. 3aBMCUMOCTb Npeaena 06HapyXXeHWs OT YCNoBui
npoBeaeHnst peakuuii. MoHATME 06 aHANUTUYECKMX peareHTax u ux knaccudukaums. PasneneHve MoHOB Ha
aHanMTMYeckue rpynmnbl: CEpPOBOAOPOAHAs M 6eccepoBOAOPOAHbIE Knaccudoukaumm (aMmmadyHo-goocgaTHas
KNCNOTHO-OCHOBHAS). CBS3b pa3aeNieHns Ha rpynmbl C aNeKTPOHHbIM CTPOEHMEM aTOMOB.

Tema 3. Tema: XuMnyeckoe paBHoBecue B roMOreHHbIX cuctemax. OCHOBHbIe TUMbl peakuui, NpuMeHsiembie B
AX.

3. Xnmnyeckoe paBHOBECKE B FOMOreHHbIX CUCTEMaX. OCHOBHbIE TUMbI peaKLu/n7|, NPpUMEHsEeMbIE B AX, nx Kpartkas
XapakTepuctuka. KoHcTaHThI paBHOBECUA peaKLl,VII7IZ TepMoanHammnyeckmne, peasbHble, YCNOBHbIE. CBsa3b Mexnay HUMIN.
YcnoBus MCNoNb30BaHWS OTAENbHbIX KOHCTAHT ONs pac4yeToB KOHLI,eHTpaLI,I/II7I. KoHcTaHTa 1 cTeneHb guccouunaumm
cnabbix 9NEeKTPONnNTOB. AKTUBHOCTb, KO3(PPULMEHT akKTUBHOCTU, MOHHASA cuna. VloHHOe npoun3eeneHne soabl, pH.

Tema 4. Tema: CoBpeMeHHble NpeacTaBneHust 0 KUCNoTax u oCHoBaHUSAX. NMpoTonutuyeckas Teopus KUCNOT U
OCHOBaHWMN.
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4. CoBpeMeHHbIE NPeLCTABNEHNS O KUCNOTax M OCHOBaHUSIX. Victopryeckas cnpaska 06 9BONOLMM NOHATUS, 4TO Takoe
Kucnota u ocHoBaHue. Kpatkuii 0630p CyLEeCTBYIOWMNX TEOPUIA KUCIOT U OCHOBAHWIA: KUCTIOPOAHAS TEOpUS, TEOPUS
Nasyasbe, ponb Teopun AppeHuyca, Jlbtonca n YcaHosuya. JJOCTOMHCTBA U HEJOCTaTKM paccMaTprBaeMbIX TEOPUI.
MpoTonutnyeckas Teopuns KUCNOT U ocHoBaHWi BpeHcTena u Jloypu. OcHoBHble nonoxeHns. CoeanHeHus,
OTHOCSLWMECS K KUCNOTaM 1 ocHoBaHWUsIM bpeHctena v Jloypu. Peakumm "HenTpanuaauun” n rugponnsa Kak 4acTHbIN
Cny4ain KMCNOTHO-OCHOBHOrO paBHOBECUS.

Tema 5. Tema: BycbepHble pacTBOpbI U UX CBOMCTBA.

5. Obuee noHsTNE 0 BydpepHbIX pacTBopax, NpuMepbl 6ydepHbIX PacTBOPOB HA OCHOBE CNabblX KUCNOT U OCHOBAHWIA 1
COMPSIXEHHBIX C HUMK coelMHeHni. PacyeT pH 6ydoepHbIx pacTBOPOB: BbIBOL hopMynbl ['eHaepcoHa-Xaccenbbaxa.
ByhepHas eMKOCTb, 3aBUCMMOCTb OT Pa3MyHbIX (haKTOPOB. YCNOBUS AOCTUXEHUS MAKCUMaNbHOM BydoepHO eMKOCTM.
BythepHble cBoCTBa PACTBOPOB CUMbHBIX KUCNOT M OCHOBAHWIA.

Tema 6. Tema: Pacuetbl pH B pacTBOpax KUCNOT U OCHOBaHUN. YueT Auccoumaumm Boapbl.

6. PacyeTnl pH B pacTtBopax CUNbHbIX N cnabblX KNCNOT 1 OCHOBaHWIA. PaCCMOTpeHI/Ie KOHKPETHbIX CVITy3.LI,I/II7I
HeobxoanuMocTn ydeTta guccoumaumnnm Boabl, Kak NpPOTOHCOAEPXaLlero pactsopuTens. Pacuet pH B pacTtBopax

opraHunyeckunx pacteoputeneii. BoisiBneHne noaxonon0B 415 BbIBOAA COOTBETCTBYIOWMX (hOpMyN 0BecneymBatoLmx
pacyet pH.

Tema 7. Tema: 3aBUCMMOCTb KOHL,EHTpaL MM aHMOHOB cnabbix Kucnot ot pH. Auarpammbl pacnpeneneHus.

7. 3aBUCMMOCTb KOHLIEHTPALMK aHUOHOB cnabbix kucnoT oT pH. BbiBog ¢oopmyn, NO3BONSOWMX NPOV3BECTH PacYHeTbI
KOHLIEHTpaumMin aHNOHOB B PpacTBOPax 04HO- U ABYXOCHOBHbBIX KUCNOT U OCHOBaHMWIA. [narpamMmbl pacnpeneneHus
pasnunyHbIx opM kucnot. OueHka no AaHHbIM guarpamm BENNYMH KOHCTaHT AMccoumanum n KOHLEeHTpauui
KOHKPETHOW (OOpMbl aHMOHOB. PacTBopbl KUCNOT 1 OCHOBaHWUIA B OpraHmyeckux pactsoputensx. duddepeHumpytowme
1 HUBENUPYIOLWME CBONCTBA OPraHNYecKmnx pacTeopuTenein. 3aBMCMMOCTb CBOMCTB OpraHU4yeckmx pactsoputenem ot
OnanekTpuyeckon npoHnuaemocTu. Likana kncnotHoCTU. XumMmnyeckoe paBHOBECKE B reTEePOreHHbIX CUCTEMaXx.

Tema 8. Tema: Xumnyeckoe paBHOBecUue B reTeporeHHbIX cuctemax. PaBHoBecue B HaCblLL,eHHbIX pacTBopax
ManopacTBOPUMbIX COeAUHEHUN. COeANHEHUN.

8. PaBHOBeCUE B reTeporeHHblx cuctemax. PaBHoBecUe B HACBIWEHHBIX PACTBOPAX MAnopacTBOPUMbIX COELVHEHWIA.
KoHcTaHTbl pacTBoprMocTU. CBS3b MEXAY TEPMOANHAMMYECKON peanbHOR 1 YCIOBHOW KOHCTaHTaMu. Bo3MoxHOCTb
pasgeneHuns NOHOB 3a CYET Pa3HOl PacTBOPMMOCTY 0CaAKoB. PacyeT pacTBOPUMMOCTY OCaAKOB.
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Tema 9. Tema: Peakuumn KoMnnekcoobpa3oBaHMs U TUMbl KOMMIEKCHbIX COeAMHEeHUI, UCNOJb3yeMblie B
aHanuTnyYeckux uensix. PaBHosecusi B pacTBopax KOMMAEKCHbIX coeanHeHuin. MpuHuun XKMKO.

9. Peakuuu komnnekcoobpasoBaHusi B AX. Tunbl KOMMNEKCHbBIX COEANHEHWIA, UCMONb3YEMbIE B @HANMTUHECKUX LIENSIX.
OpraHunyeckune 1 HeopraHuyeckue nuraHgbl. OCOBEHHOCTY KOMMNEKCHBIX COELMHEHWIA, UCMOMNb3YEMbIX LS pas3feneHunst
noHoB. OblmMe 1 CTyneHYaTble KOHCTAHTbI YCTOWYMBOCTM KOMMNEKCHBIX COEANHEHNI. PaBHOBECKS B pacTBOpax
KOMMNEKCHbIX COeanHEeHNN. PYHKUMS 3aKOMMNEKCOBaHHOCTU. MonbHas Aons KOMNAEKCHbIX COeANHEHNIA Pa3HOro
coctasa. [MpuHumn XMKO: cBsi3b C KNCNOTHO-OCHOBHOW Teopuei Jlbionca, pasaeneHne Ha XecTkue, Msarkme u
NPOMEXYTOYHbIE KMCNOTbI 1 OCHOBaHWS. Paabl yCTONYMBOCTM KOMNEKCHBIX COEANHEHWA.

Tema 10. Tema: DKCTpaKuUmsl, KaK METOA, pa3feneHnsl U KOHLEeHTpUpoBaHusl. Teopust 3KCTPaKLMOHHbIX
npoL,eccos.

10. MNoHsTME 06 3KCTPaKLMU KaK METOLE Pa3LeNeHNs U KOHLEHTPMPOBaHMS. Teopurst SKCTPAKLNOHHbBIX NMPOLLECCOB.
XapakTeprcTrKm 3KCTPaKLUOHHOIO NPOoLLecca: KOHCTaHTa M KOSOMULIMEHT pacrnpeneneHms, CTENEHb U3BNEYEHUS.
3aBUCKMOCTb KOHCTaHThI pacrnpeneneHns ot pH n opyrux goaktopos. KosthhULMEHT KOHLEHTPUPOBAHWS, Pa3heneHust.
YcnoBust NpoBeneHUst akeTpakumumu. dakTopbl, BAMSIOWME Ha 3dEKTUBHOCTb aKCTpakuum. Knaccndprkauum
SKCTPAKLMOHHBIX MPOLIECCOB. DKCTPAKLMOHHBIE CUCTEMBI.

Tema 11. Py6exHasi KOHTponbHasa paboTa No MeToaam paspeneHus, naeHTudukaum u o6HapyXeHuUs BelL,ecTB

11. PybexHasi KoHTponbHas pabota no Metogam pasfeneHus, naeHTucpmkaumm n obHapyxeHus sewecTts. KOHTponbHas
paboTa BKNto4aeT BOMPOCHI, CBS3AHHbIE CO CBOWCTBAMMU KATUOHOB 1 @aHNOHOB U X CMECEN, pacyeTHbIe 3a4a4un Ha
BblyMCneHne pH pacTBopoB v ByhepHbIX CMECEN, BIUSHWE KOHKYPEHTHBIX PeaKLMii Ha MPOLLECChI 0CaXAEHUS,
BbIYVCNIEHNE KOHLEHTPALMIA Pa3NNYHbIX (POPM KUCNOT NP pasnuyHoM pH.

Tema 12. Tema: MeTponornyeckme 0CHOBbl KONIMYECTBEHHOro aHanu3a. CnyyanHbie U cuctemaTmyeckme
MOrpeLIHOCTH.

12.KonnyecTBeHHbIN aHann3 1 ero 0cobeHHOCTU. AHaNNTUYECKUE XapaKTEPUCTUKN METOA0B KONMYECTBEHHOMO aHanmaa.

MoHsTME 0 KOagPPMLIMEHTE YYCTBMTENBHOCTU, NMPELENe ONpedeneHns 1 To4HoCTH aHanmaa. Knaccudprkaums MeToaos
KONMYECTBEHHOIO aHann3a.

MeTponornyeckme 0CHOBbI KONMYECTBEHHOIO aHannaa. CrnyyaiiHble n cuctemaTmyeckmne norpewHocT. OCHOBHbIE
NMOHATUS METPONOrUn B NpuMeHeHun pacyetos B AX. [oHATME 0 pacnpeneneHnumn norpewwHoCcTen, CornacHo KpUBoi
"aycca.
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Tema 13. Tema: TMTpumeTquecxue MeTtoabl aHann3a: OCHOBHbIe NMOHATUSA. I'IepBMqule 1N BTOPUYHbIEe CTaHOapPThl.

13. TI/ITpI/IMeTpI/I‘-IeCKI/Ie MeToAbl aHann3a: OCHOBHbIE MOHATUA. TpeGOBava K peakuusam, ncnob3yembiM
BUTPUMETPNHECKOM aHaNns3e. PasnuyHble cnocobsl BblpaxXeHus KOHLI,GHTpB.LI,I/IVI. MoHsATMe 06 aKBUBANEHTE U MOJ'IF!pHOI7I
Macce aKkBuMBaeHTa. HOpMaﬂbeIe PacTBOpbI. Pacuet MOJ'IHpHOI7I MacCcChbl 3KBMBaneHTa B pas3/InyHbIX TNax peaKLu/u7|
(KI/ICJ'IOTHO-OCHOBHbIe n OKI/ICJ'IeHI/ISI-BOCCTaHOBJ'IeHI/ISI). MoHsATME 0 MOJ'IFIpHOI7I Macce 3KBMBasieHTa B peakunsax
KOMI'IJ'IeKCOO6pa3OBaHI/I9| N ocaxmgeHus. rlepBI/I‘-IHbIe N BTOPUYHbIE CTaHOAPThI. YcTaHoBOYHbIE BewecTBa. Ponb u
3HAa4YeHne KpuMBbIX TUTPOBAHUA.

Tema 14. Tema: MocTpoeHne KpUBbIX TUTPOBaHUSA: 06Lwme nogxonbl. KNCNOTHO-OCHOBHOE TUTPOBaHUe.
K1CnoTHO-0CHOBHbIE MHAUKATOPbI.

14. TloCTpOEeHNE KPUBbIX TUTPOBAHWSA: 00LWMe NOAXOAbl (NS BCEX TUMOB peakumit). NMoHATne 0 cteneHun
OTTUTPOBAHHOCTU. KNCNOTHO-OCHOBHOE TUTPOBaHne. OCOBEHHOCTM NOCTPOCTPOEHNS KPUBBIX TUTPOBAHWS PACTBOPOB
CUNbHbIX 1 cnabbiX KACNOT U OCHOBaHWIA. AHANUTUYECKNE BO3MOXHOCTM TUTPOBAHNS OTAENbHBIX COEANHEHNI U NX
cMecen. NoHsATUe 0 KMCNOTHO-OCHOBHbIX UHAuKaTtopax. MHTepean pH nepexona okpacku nHankatopos. Paktopsbl,
BANSIIOWNE HA NMHTEHCUBHOCTW OKPaCKy MHAMKATOPOB.

Tema 15. Tema: NMpumeHeHNe OKUCNUTENbHO-BOCCTAHOBUTEJbHbIX peakLuuil B TuTpumeTpmn. Oco6eHHOCTH
MOCTPOEHUA KPUBbIX TUTPOBaHUS.

15. MNprMeHeHNe OKNCNNTENbHO-BOCCTAHOBUTENBHBIX Peakuuii B TUTPUMETpUU. OCOBEHHOCTY NMOCTPOEHUS KPUBbIX
TUTPOBAHWS: HEBO3MOXHOCTb MOCTPOEHNE MEPBOV TOYKU HA KPVBOW TUTPOBAHMS, HE3ABMCUMOCTb CKa4ka NOTEHLMANOB
OT KOHLIEHTPALMM pearupytolmx BelecTs. PacyeT noteHUmana B KOHKPETHbIX TOYKAX KPMBOM TUTPOBaHWs. MoHsTHe 0
KOHCTaHTE pPaBHOBECWS OKUCIMTENBHO-BOCCTAHOBUTENBHON PEaKLMU U €€ 3aBUCUMOCTb OT OMNpPeneNeHHbIX (DakTOpOoB
(pasHOCTM MNOTEHLMANOB PearnpyoWwmx OKUCINTENBHO-BOCCTAHOBUTENbHBIX BEWECTB). BO3MOXHOCTb perynnpoeatb
HarmpaBneHne peakunii 3a CHET UBMEHEHME YCNOBUIA UX NpoBeneHus. CBS3b HANpPaneHus peakuuii ¢
OKMCNUTENBHO-BOCCTaHOBUTENbHLIMI NOTEHLMANAMU.

Tema 16. Tema: UHOuKaTopbl B OKUCAUTENBHO-BOCCTAHOBUTEIbHOM TUTPOBaHUM.

16. |/|H,£|,VIKaTOpr B OKMUCNUTENbHO-BOCCTAHOBUTEIbBHOM TUTPOBAHWUN. MHTepBaﬂ noTeHumnanos N3MEHeHNA oKpackun
OKNCNNTENIbHO-BOCCTAHOBUTEJIbHbIX I/IH,EI,VIKaTOpOB.|/|H,EI,I/IKaTOprIe norpewHocTn. BnnsHne yCJ'IOBVII7I nposeneHnsa
peakuuin. ConpsixXeHHble 1 MHOYUMPOBaHHblEe peakummn. ABTokatanntuieckmne peakumm. MexaHnsm n3ameHeHms okpacku
NHONKaTOpPOB. KOHerTHbIe npuMepbl OKNCNNTENbHO-BOCCTAHOBUTENIbHbIX MHONKATOPOB.. BaxHelwune mMeTonbl,
OCHOBaHHbIe Ha peakuunsax OKUCNEeHNA-BOCCTAHOBEHUA: MepMaHraHaTtoMeTpus, noooMeTpud, ouxpomMaTtomMeTpus,
6pomaToMeTpus.
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Tema 17. Tema: KomnneKcumeTquecxoe U KOMIJIeEKCOHOMEeTpu4yeckoe TutpoBaHue.

17. Vicnonb3oBaHue Pa3nnyHbIX peaKLl,VII7I KOMHHGKCOOépaSOBaHMﬂ ans KoONn4yeCcTBeHHbIX onpep,eneHMVl. Ycnosus
NnpuMeHeHns peaKLu/u7| KOMI'IJ'IeKCOOGpa3OBaHI/I9I B TUTPUMETPUN. KOMI'IﬂeKCI/IMeTpI/I‘-IeCKOG M KoMnjiekCoHoMeTpunyeckoe
TUTPOBAHKE. PaanunyHble komnnekcoHbl. Ceorictea DL TA. CyI.LI,HOCTb KOMMNEeKCOHOMETPUYEeCKOro TMTpoBaHuA.
CooTHOLIEHNE KOHCTaHT yCTOI7I‘-II/IBOCTI/I KOMMNeKkCcoHAaTo MeTaslyioB 1 KOMMJIEKCOB C METANNIONHOUKATOPaMN.

Tema 18. Tema: UHgukaropbl B KOMMIEKCOHOMETPUM.

18.MHanKaTopbl B KOMNNEKCOHOMETpUM. VIHTepBan nepexona okpacky MHANKaTopoB. MeTannoxpoMHble MHAMKATOPbI.
MpsiMoe, o6paTHOE TUTPOBAHWE U TUTPOBAHWE MO METOAY 3aMELEeHNs: 06NacTb NPUMEHEHUS, YBENNYEHNE
CENeKTMBHOCTU ONpPeLENEHA 3a CYET BapPbUPOBAHMS YCTONYNBOCTBIO KOMMNEKCHBIX COEANHEHNA.

YacTtb2.

Tema 19. Py6e)|(|-|a;| KOHTpPOJIbHas pa60'ra no metonamM KONMYEeCTBEHHOro onpeaeneHus coeanHeHUn

19.KOHTpOJ’IbHa5I pa60Ta no pe3ynbtataMm N3y4eHuns npnemoB 1 NoaxonoB KONMYEeCTBEHHOro aHanmnsa B aHannTnyeckom
XUMUN. KOHTpOJ‘IbHaﬂ pa60Ta BKNO4YaeT BOMNpPOChl, CBA3aHHbIE C XUMNYECKMU CBOWCTBaAMM KaTMOHOB 1 aHNOHOB,
TeopeTmn4eckme Bonpochl, CBA3aHHbIMK C KONMNMYECTBEHHbIMK onpeneneHnamMm B TMTpUMETpUA N rpaBnMeTpui,
pacyHeTHble 3a4a4n Ha BblHMCNeHne pe3ynbTaTtoB TUTPUMETPUYECKOro onpeneneHnsa pasnnydHblX BelwecTs, 3ana4qm Ha
BblHUCneHne I'IOFpGLI.IHOCTGI7I B TUTPUMEpPMN4eCKoOM aHanmae.

Tema 20. Knaccudpukauus metonos aHanu3a. Case study (pa36op KOHKpPeTHOW CUTyaLun): rmapoaHanns
KOHKpPEeTHOro o6bekTa

20. Obuwas xapakTep1cTka METOA0B MHCTPYMEHTaNIbHOro aHanuaa. ['noccapuii. Knaccudoukauust MEeToL0B aHanmaa.
Xumunueckue, gonsmyeckue n buonornyeckme Metonsl. Knaccudpmkaums Metonos aHannsa B COOTBETCTBMU CO CMOCOBOM
peructpauum curHana, crnocoby uamepeHns u 06bekTy aHannsa. OcobeHHOCTU hN3NYECKNX METOAOB aHanmaa. Pornb
annapaTtypHoro ooopMneHns. Banosblii, BEWECTBEHHDIN 1 (Da30BbIfi aHaNN3. DNEMEHTHbIN, N30TOMHbIA, MONEKYNSPHBIN,
CTPYKTYypHO-rpynnoBoi aHann3. KoHTaKTHbIA U AUCTaHUWOHHbIA aHanm3. KoMObuHMpoBaHHbIe U rMbpuaHble METOARI.
Mpenen obHapyxeHUs, cTaTUCTUYECKAs oLeHKa npeaena obHapyxeHus. OuHamnyeckunii ananasoH onpenensembix
KOHUeHTpauuin. HuxHsas rpaHuua. OCHOBHbIE TEPMUHBI, NOHATUS. [padhrnyeckme n3obpaxeHns 3aBMCUMOCTER coCTas -
CBOWCTBO.

Tema 21. CnekTpockonuueckue MeToabl aHanu3aa. O6uLasa xapakTepucTmka.

21.CnekTpockonunyeckme Metoabl aHannsa. Obuas xapaktepucTuka. neKTpoMarHUTHOE U3NyYeHNe 1 ero
xapakTepucTku. CnekTp aneKTPOMarHUTHOrO nanydeHns. Knaccugukaums cnekTpockonmyeckrx MeToLoB aHanusa no
InanasoHy aHepruu. Knaccudukaums crnekTpockonmyeckx METOLOB aHannaa no auanasoHy sHepruu
SNEKTPOMArHUTHOrO U3NYyYEHNs!, TUMY ONTUYECKMX SBNEHNA. DHepreTudeckune nepexolbl. CRekTpbl U3NyYeHNs U
nornoweHus. VIHTEHCMBHOCTb U WUPUHA NMHKIA cnekTpa. CnekTpanbHble Nprbopbl - 06was xapakTepucTrka.
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Tema 22. ATOMHO-3MUCCUOHHas criekTpockonus. Cnocobbl atomusauun. YpasHeHue JlomakuHa-Llan6e.

22. ATOMHO-3MMCCMOHHAs CNEeKTPOCKONKUS. VIHTEHCUBHOCTb NMHMIA cnekTpa. YpasHeHuwe JlomakuHa-Llanbe.
OMMNCCUOHHBIN cnekTp atoMapHoro sogopoaa. Cepumn banbmepa, NlainMoHa, MNaweHa. CnekTpanbHble TEPMBI.
Pernctpaums aMUCCHMOHHBIX cnekTpoB. Cnocobbl aTOMM3aUMK: NIAMEHHbIN, 9NEKTPOAYrOBOA, UCKPOBOW, MHAYKTUBHO
cBsizaHHas nnasma. OcoBEHHOCTN aTOMHO-3MUCCUOHHOIO ONpPeLeneHns OTAENbHbIX 3NEMEHTOB. CnekTpanbHble NOMeXu
- camonornolweHne, OHOBOE NOrNOLWEHNE, HANOXEHNE CNEKTPaNbHbIX IMHWIA, BAUSIHWE MOIHOTHI UCNapeHns n
arommnzauum Npobbl. MaTpUYHbLIA, KATUOHHBIV 1 aHWOHHBIA 3GOCEKT.

Tema 23. AToMHO-ab6copbumoHHas cnekTpockonus (AAC).

23. AToMHo-abcopbumoHHas cnekTpockonus (AAC). Obwas xapaktepucTtuka metoga. Cnocobbl aToMmnsauun - Wweneeas
roperska, siyeika JloBoBa. VctouHmkm nanydexus B AAC. JlaMnbl ¢ nonbiM kKatonoM, 6e33neKTpoaHble naMmmbi.
AHanuTMyeckue xapakTepucTuky onpeaeneHunst oTaenbHbIX 3neMeHToB. CnekTpanbHble N OU3NKO-XMMUYECKNE NOMEXM.

Tema 24. MonekynsipHasi abcop6LUUOHHasi CNEKTPOCKONUS.

24. MonekynsipHas abcopbumnoHHas cnekTpockonus. MonekynsipHble cnekTpbl nornoweHus. MNMpasuna otéopa
9MEKTPOHHbIX NepexonoB. MonekynsipHble cnekTpbl nornoweHns. OcobeHHOCTY crekTpa nornoweHns. AnnapaTtypHoe
ocHauleHue. CnektpodpoTomeTpbl 1 potokonopmmeTpbl. Ontuydeckas cxema KPOK-2 n KOK-3. YpasHeHne
Byrepa-IlambepTta-bepa v oTknoHeHust oT Hero. MonsipHbI koadhdpmumeHT nornoleHns. Cnocobbl atommaaumm -
wenesas ropenka, syeika Jlbsosa. NctouHnku nsnydeHns 8 AAC. CnekTtpanbHble U PU3NKO-XUMUYECKNE NOMEXM.

Tema 25. OnTUManbHble YCNOBUSl NPOBEAEHUS CNEKTPOOOTOMETPUYECKMUX M3MEPEHUHA.

25. OnTumarnbHbie YCNoBUS NPOBeAEHMS CNEKTPOdOTOMETPUYECKMX namMepeHnin. Cnocobbl MoBbIWEeHNS
YyBCTBUTENBbHOCTM U CHUXEHMS NOTrPellHOCTM naMepeHns. KonmuyecTBeHHble pacyeTbl Mo 3aKOHY
Byrepa-Nambepta-Bepa no rpagynposoyHoMy rpadouky 1 Mmetonom nobasok. dDoToMeTpudeckme peakLmu.
OpraHudeckune peareHTbl, UICNONb3yeMble B (DOTOMETPUYECKMX MeTodax aHanu3a. doTomeTpuyeckoe TUTposaHve. Buapl
TUTPAHTOB 1 popMa KPUBOI TUTPoBaHKS. Cnocobbl perncTpaLmnmn KOHEYHOWM TOUKN TUTPOBAaHWSI.

Tema 26. OTuet No MHAnBUAYyanbHou pabote (pa3pensbl 1-5)

OueHka 1 conocTasneHne aHaNUTUYECKMX BO3MOXHOCTEN pasnnyHbIX BAPMAHTOB cnekTpockonun. OrpaHnyeHmus
SMUCCUOHHOI 1 aBCopBLMOHHON CREKTPOCKOMWI MO YACTY ONpenensieMbix aneMeHToB. TpeboBaHus K 06beMy U
arperaTHoMy COCTOsHWIO NPobbl. TpeboBaHMs K MATPUYHbIM aneMeHTaM. Vicnonb3osaHue bydpepos 1
nporpammupoBaHus Temnepatypbl. CebecToMMoCcTb onpeneneHus.

Tema 27. dnekTpoxmmmyeckme metonbl aHanu3aa. NMoreHunometpus. YpasHeHne HepHcra. Tunbl MHOUKATOPHbIX
3NeKTpoaOoB.
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27. OnekTpoxuMmyeckme MeToabl aHanuaa. lNoteHumometpus. MoTeHuMomMeTpryeckas suerika, MHONKaTOPHbIN
anekTpoa. YpaBHeHne HepHcta. Tunbl MHAMKATOPHBIX 3N1EKTPOAOB M0 MEXaHW3My OK/vKa (31eKTpoapl NePBOro poaa,
BTOPOro ¥ TPETbEro poLa) n Ux cBoMcTBa. Penokc-anekTpoabl. MiamepeHue pH ¢ MOMOLLbIO XMHIMAPOHHOMO 3NeKTpoaa.
OnekTpoakl 2-ro poaa, B TOM Yucne v osist uamepenunst pH.

Tema 28. NoHocenekTuBHbIe anekTpoabl (MCI).

28. NoHocenekTueHble anekTpoabl (MC3). MeMbpaHHble, KpucTananyeckne u rasodyescteutenbHole IC3. OnekTpog ¢
BHYTPEHHMM PacTBOPOM cpaBHeHus. MexaHuam otknuka NC3, coctae nonmMmepHoi MembpaHbl. loHodoopbl, MpuMepb!
3M1EeKTPOAOB Ha MOHbI Kanwus, KanbLus, ranoreHnaoB, HUTPaT- U HUTPUT-aHWOHOB. CTekNsiHHbIA pH-MeTpuyeckuii
anektpoa. Ownbka namepeHust pH. SnekTpolbl C KpUCTaNIM4ecKon MeMbpaHoii Ha NpumMepe PTOPUA-CENEeKTUBHOIO
anekTpoaa. TOHKOMNEeHOYHble TBEPAOKOHTaKTHbIe MICD. SnekTpobl C ra3oBbiM 3a30POM, UX aHaNMTUYecKne
BO3MOXHOCTM.

Tema 29. Case study (pa36op KOHKPeTHOM CUMTyaLMUm): UCNO/Ib30BaHME MOH-CENEeKTUBHbIX 3/1IeKTPO40B B aHanmae
npupoaHbixX BoA,. MoTteHUUOMeTpHUYECKoe TUTpoBaHue.

29. Case study (pa3bop KOHKPETHOI CUTyaLMn): UCMONb30BaHNE MOH-CENIEKTUBHDBIX 3/IEKTPOLOB B aHaNn3e npupoaHbIX
BoL. Bbibop ycnoBmii uamepeHnst B NOTEHUMOMETPUM. YpaBHeHe Hrkonbckoro. MoTeHUnoMeTpuyeckoe TUTPOBaHME.
Bbibop ycrnoBumii M3MepeHns aHaNMTUHECKOro CUrHana B noTeHUMoOMeTpun. CenekTBHOCTb NOTEHLUOMETPUYECKOTO
curHana. NoteHunanonpenensowme n Mewarowme noHbl. KoagdurumeHTbl NOTEHLNOMETPUYECKON CENeKTUBHOCTY.
0O630p METOLOB NOTEHLMOMETPUHECKOTO TUTPOBaHNSA. 3aBNCMMOCTb CKayka NOTEHLMAN0B HA KPUBbIX
NOTEHLIMOMETPMNYECKOrO TUTPOBAHMS OT PasnnyHbIX HakTOPOB.

Tema 30. BonbTamnepomeTpus v nonsaporpadcpus. Nonsaporpacdouyeckas sonHa. dudpdpyanoHHble TOKW.

30. BonbTamnepomeTpus 1 nonsiporpagoms. SnekTpoxummnyeckas suelika. Teopus 3aMmeLieHHOro paspsiaa,
nepeHanpsixexue. MNonsporpaduyeckas sonHa. MpenenbHole obpatuMble 1 HeobpaTuMble OMGEY3NOHHBIE TOKN.

MonapuaaunoHHas kpueas, ypasHeHue Tagpens. MNoHsATe hOHOBOro Toka, papafeeBckue 1 Hedpapaaeesckme
npoueccel. Monsporpadus. dopma nonsgporpammbl. XapakTepucTukn Kpueon. MakcrmyMel Ha KpuBbix. MNpeaenbHbll
ONAOIY3NOHHBIA U KUHETUYECKWi Toku. MonynorapndoMmnyeckmnii aHanma BonHbl. MNonsporpammel 06paTMbix 1
HeobpatuMbIx npoueccos. O6nacTv NPUMeHeHUs, LOCTOMHCTBA U HELOCTATKM PTYTHOMO KanatLlero anekTpoaa no
CPaBHEHWIO CO CTALMOHAPHBIMU 3N1EKTPOAaMM.

Tema 31. BonbTamnepoMeTpus Ha TBepabix anekTpoaax. XumMnuyeckn moamcuuupoBaHHble 3N1EKTPOAbI.
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31. BonbTamnepoMeTpus Ha TBepbiX 3NeKTPoAax. dNEKTPOAb!, UCNONb3YEMbIE B BONbTAMNepoMeTpun. AManbramHole,
MeTannnyeckne, yrnepoHblie aneKTpoabl. YCNoBus NpoBeAeHUs BONbTaMnepoMeTpryeckrx namepeHuii. Opyx- un
TPEX3aNEeKTPOAHAS NEeKTPOXMMUYeckas s4elika. XrMmieckm MoANMULIMPOBaHHbIE 3NEKTPOAbI, X aHaNMTUYecKme
BO3MOXHOCTU. BnnsiHne reomeTpuu, yCnoBuii MaccornepeHoca u matepriana anekTpoa Ha BuA BONbTamMneporpamM.
OcobeHHOCTH MacconepeHoca K ynbTpaMuKpoanekTpoaaM.

TeMa32.MHBepCMOHHaﬂBOHbTaMnepOMeTpMﬂ.MOAynﬂuMﬂnOTEHuMaHaKaKCHOCOGﬂOBbuueHMﬂ
YyBCTBUTEJ/IbHOCTU BOJiIbTamMnepomMeTpun.

32. BonbTaMnepoMeTpus Ha CTauMoHapHbIX anekTpomax. Bucswas ptytHas kanns u nnockme Metannmyeckue u
yrneponHble anekTponbl. Popma BONbTAMMAEPHOrO CUrHANA, TOK 1 noTeHuman nuka. Judpty3noHHbIA 1 NOBEPXHOCTHbIN
9NEKTPOAHBIE PeaKLUK 1 UX BIUSHWE HAa DOPMY MUKa 1 ero 3aBUCUMMOCTb OT CKOPOCTY CKaHMPOBaHMS NoTeHUMana.
MyTv NOBbIWEHNS YYBCTBUTENBHOCTW curHana. MiHeepcunoHHas n agcopbumnoHHas BonbTamnepoMeTpus. Onpenenexue
PTYTU 1 TSXENbIX METANNOB C NOMOLLbBI NHBEPCUOHHON BONbTaMnepoMeTpun. MNepeMeHHo-ToKoBas
BO/MIbTAMNEPOMETPUS, KBAAPATHO-BOHOBAS BONbTAMMEPOMETPUS, Apyrue crnocobbl Moaynsumm curHana. MNoHsTue ob
aMMNEepPOMETPUYECKOM TUTPOBAHUW. Bua KprBbIX aMNepOMETPUYHECKOr0 TUTPOBAHNS U X MHTEPRPETaLUS.

Tewma 33. Xpomatorpadous. NMpuHUUNbI MeToOA.

33. Xpomatorpagous. MpuHumnbl Metona. TepMUHbBI: HEMOABUXHAS, NOABUXHAS dhasbl, copbaT, copbeHT, antoar.
Knaccudpmkaumsi MetogoB xpomartorpacpum. AncopbumnoHHasi, pacnpenenutensHasl, MoHoobMeHHas!, adppuHHas,
0cafoyHasl, SKCKM03nOHHasn xpomartorpadus. Knaccngoukaums no TexXHWKe UCMONHEHUS 1 Lenwn
xpomarorpaguposarus. Obwwme NPUHLMMILI XpOMaTorpaconyeckoro pasaeneHms. pekTMBHOCTU N CENEKTUBHOCTb
pasgeneHuns. XpomaTorpaduyeckme napameTpbi.

Tema 34. Xpomartorpacpuueckue copbeHTbl, Ux knaccudmkaums. KonmyecrTseHHbIN U KaYeCTBEHHbIW aHann3 ¢
MOMOLLLbIO TOHKOCNOWHOM XpoMaTorpachuun. BymaxHas xpomatorpadoumsi.

34. Xpomatorpagouyeckre copbeHThl, ux knaccudpmkaums. KonmyecTBEHHbIN 1 Ka4eCTBEHHbIV aHanm3 ¢ NoMoLLbi
TOHKOCNOHOW XxpomaTtorpadoun. BymaxHas xpomartorpacdous. [MnockoctHas xpomartorpadgusi. OcobeHHOCTU
TOHKOCNOHOW xpomaTorpadoun. CopbeHTbl, BapnaHTbl OCYLWECTBNEHNS, PEXIMMbI MoAa4N 3Mo3HTa. KonnmyYecTBEeHHbIN 1
Ka4yeCTBEHHbI aHannM3, MeToabl uaeHTugukaumu. KonoHodHas xpomartorpagous.

Tewma 35. Ma30- n BbicokoadchcpekTUBHas XUAKOCTHasa xpomarorpacpus. JertekTopbl B Xxpomarorpacum.

35. [a30- 1 BbICOKOI(PPEKTUBHAS XULKOCTHAs XpomaTorpadcpms. OcobeHHOCTM annapatypHoOro ooopMneHusi, cnocobbi
06paboTku xpomaTorpagouyeckux nukos. Ldetektopbl KX 1 BOXX.
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AHanutunyeckast xpomatorpadpvsi. MeToapl Ka4eCTBEHHOrO U KONMYECTBEHHOMO XPOMaTorpadouyeckoro aHanmaa.
TpeboBaHus, NpeabABNSEMbIE K MOABVXHON 1 HEMOABMXHON ¢oazam. OcobeHHOCTU annapaTypHOro 0qpopMeHNst
raso-XuaKOCTHOM, ra30-afcopOLUOHHON 1 BEICOKOS(MEKTUBHOM XMNAKOCTHOW XpomaTorpadomn. Knaccugukaums
copbeHToB. Cnocobbl pasneneHunst XxpoMaTorpadouyeckmx NMKOB 1 KONMYECTBEHHOM 06paboTku xpoMaTtorpamm.
TeHIeHUMM pPa3BNTMS COBPEMEHHON aHaNUTUYECKOA XpoMaTorpadoum

Tema 36. O6L,a0 XxapakTepucTka UHCTPYMEHTanbHbIX METOA0B aHanu3a. Kputepum Boibopa n
TeXHMKO-3KOHOMMYECKas OL,eHKa UHCTPYMEHTaNbHbIX METOA0B aHanu3a (Kpyriblil CTON C NpUBNeYeHUeM
BeAyLLLUX CreLuanucToB).

36. CpaBHI/ITeJ'IbHaﬂ XapakTepucTtmka NMHCTpyMeHTabHbIX METO00B aHannaa. KpI/lTepI/lI/I Bbl60pa onTuManbHOro Metoga
aHanusa. AHanUTn4eckue v MeTponorn4eckmne XxapaktepucTtnkn OCHOBHbIX METOO0B aHanmaa. TpeéoBava K
npo600T60py, CpaBHUTENbHAsA XapakTepucthka CenektnBHOCTU N YyBCTBUTENbHOCTN ONTUYECKUX N ANEKTPOXNMNYECKUNX
MEeToa0B aHanm3a. TexHUKO-3KOHOMUYEecKas oLeHKa WHCTPYMEHTAallbHbIX METOLOB aHaNnns3a.

Tema 37. MTM6puaHbie MeTOAbI aHaNN3a

37. CoBpeMeHHas TpakToBKa MOHSATUSA 0 rTMBpUIOHBIX METOAAX aHaNu3a: codeTaHne METOLOB pasfeneHus.
KOHLIEHTPUPOBaHWS 1 onpeneneHns MbpraHbie MeTonbl - OOHO U3 HanpaBNeHU Pa3BUTNS COBPEMEHHO
aHanMTNYEeCKOM XMMUN. SKCTPaKLMOHHO-BOIbTAMNEPOMETPUYECKOE 1 3KCTPAKLMOHHO-CNEKTPOGOTOMETPUYECKOe
onpeneneHne opraHn4eckrx 1 HeopraHMYeckux BewecTs. XpoMatopadus, Kak rmopuaHbIi MeTos.

Tema 38. KoHTponbHas pabota

38. KoHTponbHas pabota no kypcy ®PXMA BktouaeT TeopeTnyeckmne Bonpochl No BCEM paccMaTpuBaeMbiM METOAAM
aHanusa. Takxe NpMBOASTCS pacyeTHble 3a4a4n, CBA3aHHbIE C KONMYECTBEHHbBIM ONpeaeneHnemM KOMMOHEHTOB
uccnenyemoro pacteopa. B KoHTponbHyo paboTy Takxe BXOAAT 3a4a4u, CBA3aHHbIE C BbIYMCNEHNEM HEKOTOPbIX
napameTpoB, XapakTepuayowWwmx TOT WU UHOW BMA, aHanM3a: Yucno aNeKTPOHOB, AIMHA BOJHbI, BENYNHA HEKOTOPbIX
KOHCTaHT.

5. MepeuyeHb yue6HO-MeTOAMYECKOrO 0b6ecnevyeHns OIS CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOAyIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTta obyyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YutaroT u
KOHCMEKTUPYIOT y4eBHY0, Hay4HYHO 1 CMPaBOYHYIO MTEPaTypy, BbINONHSAT 3aaHusi, HanNpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNIOYAS:

Mopsaok opraHM3aLummy 1 ocyLecTBIeHNS 06pa3oBaTenbHON AeaTeNbHOCTH No 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHusi U Hayku Poccuiickoin ®@enepauun ot 5 anpenst 2017 rona Ne301)

am PAEKTPOHHBH
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Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

3onoTtos, O.A. BBeneHne B aHaNMTUYECKYIO XMMUIO. [ONEKTPOHHbIN pecypc] ? SnekTpoH. faH. ? M. : UspatenbcTBo
"TabopaTopusi 3HaHmin", 2016. ? 266 c. ? Pexxum goctyna: - http://e.lanbook.com/book/84079

WauHeBa, E.HO. XemomeTpuka. ba3oBble NOHATUSA. [DNeKTPOHHbIA pecypc] ? AnekTpoH. gaH. ? CI6. : NlaHb, 2016. ? 160
c. - http://e.lanbook.com/book/90051

AHanuTtnyeckas xmmus B Poccun - http://www.rusanalytchem.org/default.aspx
BuoceHcopbl B kazaHCKoM yHUBepcuteTe - http://chem.kpfu.ru/

LonroHocos, A.M. KonoHouHas aHanMtnyeckas xpomarorpadoms: npaktuka, Teopus, MogennpoBaHme. [SNeKTPOHHbIA
pecypc] / A.M. OonroHocos, O.B. Pynakos, A.I". MNpynkoBckuid. ? 9nekTpoH. aaH. ? Cl6. : JlaHb, 2015. ? 468 c. -
http://e.lanbook.com/book/63592

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIWIA;

- MexaHn3M OopMUPOBaHNS OLIEHKW MO AnCUMMANHE (MOZYynNio);

- onMcaHve nopsaaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPeacTsa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEHOYHOro CpeacTsa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsaBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHns pasindHblX TUMOB.

@DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNIMHBI (MOAynst)
OcBoeHVe aucuMnAuHbI (MOSYNs) NpeanonaraeT 3yYeHre OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT ObITb AOCTyMHA 00yyalowmnmMcs B O4HOM U3 [BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHUM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nnTepaTtypbl, HEO6XOAMMOI A1 OCBOEHWS AUCLUMAMHBI (MOoyNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncLUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCIOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUM KOMNIEKTOBaHNS 0OHA0B Hay4Hoi
6ubnuotekn Kdy.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNMIUHBI (MOaYIIs)

Teopwus n npakTuka xpomartorpadmm - http://www.chromatogramma.ru/

Bonbtamnepometpus Ha cainite Chemport.ru - http://www.chemport.ru/data/chemipedia/article_672.html

L. MnamBek.OnekTpoxnMmnyeckme Metoapl aHanusa - www.twirpx.com/file/167956/

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

am PAEKTPOHHBH
Crpanmua 16 us 22. Bl YVHUBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby
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Y4ebHuKM No aHanuTnyeckoin xummm - http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928
XuMwuK - cant no xumnun (cnektpockonus) - http://www.xumuk.ru/encyklopedia/2656.html

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoOMeHoaumum

nekumn OcHOBHOI TEOpEeTNYECKMIA MaTepman npeaMeTa 0aeTcs B Hachl NEKUMOHHbIX 3aHATUIA. Ha nekumsax
npenogasartefib CUCTEMATMYECKMN 1 MNOCNea0BaTeNbHO packpbiBaeT cogepXaHve Hay4Hon
OVCUMNANHBI, BBOOWT B KPYr HAy4YHbIX MHTEPECOB, CTaBMT BONPOCHI AN uccnenosaHuns. Henb3s
OrpaHN4nTLCS PErynspHbIM NOCEIEHNEM TONbKO NEKLUMI, TaK KaK LEHTP TSXECTWN B YCBOEHWUM 3HAHWIA,
B (DOPMUPOBAHNMN YMEHUI 1 HABBIKOB NEXMWT B MOCNEAyOWel caMocTosTenbHol pabote. CTyaeHThl
LOMXHbI NMOCTOSIHHO FOTOBUTBLCS K NekUmsM. B aTolt paboTte MOryT noMoub y4eBHMKU, CINCOK KOTOPbIX
npenonasartenb Ha3blBaeT HA NePBbIX 3aHATUSAX. [TOMMMO pekoMeHOyeMon nnTepaTypbl, NeKTop aaeT
nporpamMmy ANCLUMANHBI, B KOTOPOI N3N0XEHbI OCHOBHbIE pasAenbl 1 BONPOCH! AN KOHTPONS
3HaHWA.

JNekums 3aknagbiBaeT OCHOBbI Hay4YHbIX 3HAHWIA, 3HAKOMUT C OCHOBHbLIMW COBPEMEHHbIMU
Hay4HO-TeopeTU4EeCKMMM NONOXEHUSMA, C METOOONOrMer JaHHOM Haykn. Ha nekuum ocywecTenseTcs
06LWweHNe CTyAEHYECKO ayauTOPUA C BbICOKOKBANMMPMLMPOBAHHBIMW NEKTOPAMY, YYEHBIMY,
negaroramu, creuvanmctammn B onpeneneHHon otpacnv Hayku. Jlekums Bbi3biBaeT SMOLIMOHANbHbI
OTKNUK CRylwaTenei, passuBaeT MHTEPeC U NoboBb K Byayuer npodoeccuu. JlekTop Ucnonb3yeT Ha
NEKLMSIX He TONbKO Matepuan y4ebHUKOB, HO 1 NMPUBNEKAET MHOMO AOMONHUTENbHBIX CBEAEHNUA,
N3NOXEHHBIX B HAy4YHbIX paboTax (MOHOrpadousix MM CTaTbsiX) MU B ero COBCTBEHHbIX
nccnenoBatenbckmx Tpyaax. CTyLeHT He B COCTOSIHWM rnyB0KO OCMbICIUTL BECh NMPEACTABNEHHbIV B
nekumusix MaTepuan, He nocelwas NekKUMOHHbIX 3aHATWIA. 03TOMY BaXHO He NponycKaTtb NeKuuw,
FOTOBUTBCS K HUM (3apaHee NoCcMOTPETb TEMY NEKLUM, NOYMTATb YYEBHMKN, OTMETUTb Aist cebst
KNOYEBBIE MOMEHTBI, COCTABWTb BOMPOChI IEKTOPY) ¥ HANPsiXXEHHO, akTMBHO paboTaTh B TEHEHWE
Bcero y4ebHoro 3aHaTus. Ctapaintecb He onasaplBaTth HA NEKLMIO: B NMEPBbIE MUHYTbI 3aHATUIA
0b6bsBnseTCA TEMa, nNnaH nekumm. Ytobbl nerye 3anoMHUTL U3naraemblii Matepran, HeobxoanMo ero
MOHATb, Pa30bpaTbCs B CUCTEME HAayYHbIX MOHATUN, KOTOPYIO AaeT nekTop. MNyTn U3NoXeHUs nexumm
MoryT 6bITb pasnuyHbiMU. VIHOroa npenonasatens BolbypaeT MHAYKTUBHBIA MyTb, T.€. BHAYane
n3naraet KOHKPETHble dpakThbl, 0606LWaeT NX, PaCKPbIBAET CYWHOCTb NOHATASA, OAET ero
onpenenexve. [pyroi nyTe 06pa3oBaHns NOHSATUIA - 0ENYKTUBHBIA: NEKTOP BHaYane onpenenset
Hay4yHOEe MOHATUE, a MOTOM AaeT 06 bSCHEHNS, NMPUBOAUT KOHKPETHBIW thakTuyiecknin matepman. Ecnm
YNOBUTb MYTb U3NOXEHNS MaTtepmnana, To CTAHOBUTCA Nerdye NOHATb MbICb Npenofasartens u
MPOHWKHYTb B codepxaHue nekumn. Obpalaliite BHUMaHWE Ha OnpeneneHne NoHATUA.
PekomeHayeTcs ans nx ycBOeHMS COCTaBnaTb rnoccapuii (cnosapb). Bo BpeMst cnywanus nekuui
LOMmxHa BbITb NMCUXONOrMYeckas yCTaHOBKA Ha 3anOMUHAHE OCHOBHbIX UAen nekuun. CnywaHue
NEKUNI - 3TO CNMOXHbBIA MCUXONOrNMYECKNii MPoLLece, B KOTOPbI BOB/IEYEHA BCA JIMYHOCTb
CnylwaroLero: ero Co3HaHve, Bons, NamsaTb, aMoLUun. STO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanpoTuUB, COCTOSIHWE aKTMBHOW, HAMPSXXEHHON 0eATeNbHOCTW.

CnywaHve y4ebHon nekumn - 310 HeobXxoMMOe, HO HE [OCTATOYHOE YCNOBUE CO3HATENBbHOMO U
MPOYHOro YCBOEHUS 3HAHWUI. Jlekuuio HEOBX0AMMO 3anncaThb - TONbKO TOrAa NeKums cTaHeT
MCTOYHVKOM AJis1 farnbHENWEN caMocToATeNbHOM paboThl. KOHCNEKTUPOBaHME NEKLUN - 3TO COXHOE
neno, Tpebytoliee yMeHMiA 1 onbiTa. HekoTopble cTapaloTcs 3anncaTtb NEKUMIO MOMHOCTLIO, COBO B
CNoOBO, He BOYMbIBAsCb B COAEPXaHne matepuana, onmpasch TONbKO Ha CBOK NamaTb. CnnowHas
3anncb BO3MOXHA TOMbKO B TOM Clyvae, ecnv npenogasatenb AUKTYeT NeKUMOHHbIA maTepuan. Ho
LMKTOBKA LENAET U3NOXEHNE 0AHO0OPA3HbBIM U YTOMUTENBHBIM, U METOLMKA BbICILEN WKONbl HE
pPEeKOMeHAOYeT Takoi cnocob na3noxeHus. CTpeMneHre 3anncatb NEKLUIO COBO B CNIOBO OTBIEKaET
cnywartens ot 064yMblBaHNs NEKLUOHHOIO Matepuana. Henapom CTyOeHTbl FOBOPSIT, YTO TPY.AHO
COBMECTWTb W 3anu1cCb, 1 060yMbiBAHME.

Ecnv nekunio 3anucbiBaTb 04€Hb KOPOTKO, OTAENbHBIMY WTPMUXAMK, TO 3aNUCK HE MOTYT ObITb
MaTtepuanom s rnoBTopeHus. B nanuiwHe kpatkol 3anvcu TpyaHo pasobpatbes yXe HEKOTopoe
Bpems crnycTs. [ns 3anucy Bo3bMmTe 00LLyt0 TeTpanb U caenanTte nons oas pasnuyHblx 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNULLAHUS (OTMETKA 0COB0 BaXHbIX MOMEHTOB), 3HAK BOMpoca
(4TO-TO HE NOHSANN)
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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 BoinonHeHe nabopatopHbix paboT 3aBUCUT OT CTEMEHW NMOATOTOBNEHHOCTUN CTyAEHTA U
paboTbl YMEHUS MPYMEHUTb CBOW 3HAHWUS 1 MONYYEHHBIE paHee HaBblky Ha NpakTuke. Heobxoammo
063aBecTUCb BCEM HEOHXOAMMbBIM METOANYECKMM 0BEeCcrneyeHeM )i YCHEIWHOro BbiNonHeHus pabor,
KOTOpOe pekoMeHaoBan npenogasatenb. Ob6s3aTenbHO 03HAKOMUTLCS C FPpadoUKOM NPOBELEHUS
nabopaTtopHbIX U NPaKTUYECKMX PaboT 1 UX TEMaTUKON.
Mepen noceleHnem nabopaTopmm N3yumTe TEOPUIO BONPOCA, CBA3AHHYIO C KOHKPETHBIMU
nabopaTopHbiMu paboTamu, 03HaKOMbTECH C PyKOBOACTBOM MO COOTBETCTBYIOWEN paboTe u
MOLrOTOBbTE NMPOTOKON NPOBeLEHUS paboThl, B KOTOPLIA 3aHecUTe Ha3BaHue paboThbl, ee Lenb,
MCMOMb3yeMblE PEAKTUBbI 1 MPMOOPbI, 3aroTOBKM TabNuUL 451 3anofHEHNS SKCNEPUMEHTaNbHbIMM
LaHHbIMW HabnoAeHW B XO4€ NPOBEAEHNS COOTBETCTBYIOWMX PEaKLUIA; YPaBHEHNS XUMUYECKUX
peakuuii, kotopble ByayT OCYLWECTBNEHbI MPY BbIMOMHEHUN 3KCNEPUMEHTA; PACHETHbIE (DOPMYIIbI.
Ecnwn aTo npegycmatpuBaeT NPOTOKON BbINONHEHWS paboTbl, NPOBELMTE MATEMATMYECKYO 06paboTky
pe3ynbTaToB C LIEMNbIO BbISBNEHNS NOrPELHOCTEN NONYYEHHbIX B XO4€ 9KCNEPUMEHTA pe3ynbTaTos.
OdpopMieHne OTHETOB LONXHO NPOBOAMNTLCS MOCNE OKOHYaHWs paboTbl B nabopatopuu.

3AEKTPOHHELBH
Crpanuua 18 u3 22. Il YHHBEPCHTET
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Bup pabot MeTtoaunyeckue pekomeHaauum

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 TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKIOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

am PAEKTPOHHBH
Crpanmua 19 us 22. Bl YVHUBEPCHTET
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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
"®dyHpaMeHTanbHasa 1 npuknagHas xumus" n cneynanmsaumm "He NpesyCcMoTPEHO".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas XxMmMms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2018

OcHoBHas nuTeparypa:

1.AHannTn4eckas xumusl. Xummyeckne metodbl aHannsa: Yyeb. noc. / A.WN. XebeHTtsaes, A.K. XepHocek u ap. - 2-e usg.,
ctep. - M.: HAL UHDOPA-M; MH.: Hos. 3HaHune, 2014. - 542 c. - (Bbicwee obpasosaHue: bakanasp). ISBN
978-5-16-004685-3 - Pexxum poctyna: http://znanium.com/catalog/product/419626

2. XebeHTsieB A. V. AHanuTuyeckas xumns. Xpomartorpadouyeckne Metodbl aHanmaa: YuebHoe nocobue [OneKTpoHHbIi
pecypc] / A.N. XebeHtses. - M.: HAL NHdpa-M; MH.: Hos. 3HaHue, 2013. - 206 c.

Pexwum goctyna: http:/znanium.com/bookread.php?book=399829

3. MeTtoguyeckoe pykOBOACTBO K MPakTUKyMy MO aHanUTUYECKOW XuMnn [TeKCT: aNeKTPOHHbIN pecypc] : TECTOBbIE U
KOHTPOSbHbIE 3a4aHns N0 SNEKTPOXUMMYECKMM MeToaaM aHanm3a / KasaH. roc. yH-T ; CocT.: gou., K.X.H. J1. T
Wanpnaposa, npod., 4.x.H. 9. M. MeasiHueBa .? 9nekTpoHHble faHHble (1 dpaiin: 0,72 M6) .? (KasaHb : KazaHckuit
rocynapcTBeHHbI yHnBepcutet, 2007) 26 ¢..? 3arn. ¢ akpaHa .? [na 2-ro kypca .? Pexum goctyna: oTkpbITbin .?
http://libweb.kpfu.ru/ebooks/07-1ICH/07_55_2007_000081.pdf

4. OMMCCMOHHAas OOTOMETPMS NNamMeHn 1 aToMHo-abcopbLumoHHas cnekTpockonust [TekCT: aneKTPoHHbIA pecypc] :
9NeKTPOHHOE yuyebHoe nocobue ans cTyaeHToB 2 kypca (v.1.0b) / KasaH. roc. yH-T, XuM. uH-T um. A. M. ByTneposa ;
cocT. gou. MapudpssHos A. P. - OnekTpoHHble aaHHble (1 goaiin: 2.7 M6) .- (KasaHb : KasaHckuii rocynapCTBEHHbIN
yHusepcuteT, 2009). - 94 c. 3arn. ¢ akpaHa .- [Ina 2-ro kypca .- Pexum goctyna: oTkpbiTblii :
http://libweb.kpfu.ru/ebooks/07-1CH/07_55_2009_000060.pdf

JononHutenbHasa nuTteparypa:

1.3usTamHoBa, [.K. MpaBMMeTprs U TUTPUMETPUYECKNE METOLbI aHaNM3a : yuebHo-MeToaun4eckoe nocobue / . K.
3uarguHosa, 3. . MeasHuesa ; KasaH. dpenep. yH-T, XuM. uH-T um. A. M. Bytneposa, Kadp. aHanut. xumnm . - KasaHb :
[KaszaHckwnii yHuBepcuTteT], 2014 . - 79 c.

2. O170, M. CoBpeMeHHble MeToAbl aHanMTMYeckoin xumun: B 21.: [Yueb.]: Mep. ¢ HeM. / M. OTT0; MNep. ¢ HeM. noa pea.
A.B. MNapmawa.?M.: TexHocdepa, 2003. - (Mup xumun).T. 1.M.,2003. - 412 c.

3. OtT10, M. CoBpemeHHble MeToabl aHanUTM4eckom xumun: B 2 Tomax / Martnac OTT0; nep. ¢ HeM. nog pegd. A. B.
Mapmawa.?Mocksa: TexHochepa, 2004. - (Mup xumun).T. 2. M., 2004. - 281 c.

4. CnekTtpogooToMeTpust : y4ebHo-MeToanyYeckoe nocobre no aHanMTUYEeCKon XxumMmm / KasaH. roc. yH-T, XuM. UH-T uM. A.
M. Bytnepoga ; [cocT.: H. V. CaBenbeBsa, P. M. Bapnamosa] .? KasaHb : KazaHckunii rocyjapCTBEHHbIN YHUBEPCUTET,
2009 .-31,[1]c.

5. TpudpoHoBa, A.H. AHannTnyeckas xumusi. JlTabopaTopHbIii NPakTUKYM [SNEeKTPOHHBIN pecypc] : y4eb. nocobue / A.H.
TpudooHosa, .B. Menbcutosa. - MuHck: Boiw. wk., 2013. - 160 c. Pexwum goctyna:
http://znanium.com/bookread2.php?book=508998

6. CtoiikoBa E.E., MegsaHuesa 3.11., EBTioruH ".A. 'napoxmMmyecknin aHanma. [9nekTpoHHbIA pecypc]. - 2010. - 49
c.Pexum goctyna:
http://kpfu.ru/docs/F2019931312/Analyt.%C3%E8%E4%F0%EEY%F5%E8%ECY%E8%F7%E5%F1%EA%E8%E9%20%E0%EDY

8. BynHukos IM.K., MaiictpeHko B.H., Bacenes M.P. OcHOBbI COBPEMEHHOI0 3N1EKTPOXMMUYECKOro aHanuaa. M.:
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
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2018

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.




