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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucuunnuHbl: ChopmMupoBaTtb KOMNETEHLMN OBy4vatoLerocs B 06racT NPOBEAEHUS XMMUYECKOTO
aHanusa pasnn4yHbiX OOBLEKTOB UCCMNEAOBaHUS C UCMOMNb30BaHUEM XUMUYECKUX, (PU3UYECKMX U PUBNKO-XMMUYECKMX
MeTOo[OB.

1.2 3agaun gUCUUNIIUHBI:

* Hay4YnUTb TEOPETMYECKUM OCHOBaM Ka4€CTBEHHOTO U KONIMYECTBEHHOTO XMMUYECKOTO
aHanuaa; TeopeTUYeCcKMM OCHOBaM MHCTPYMEHTalbHbIX METOA0B aHanu3a;

* NokasaTb NpaBuUbHOCTb NPo6ooTOOpa N NPO6GONOArOTOBKM; NPaBUNBHOCTL Bblibopa
mMeToAa (unu meTodoB);

* MO3HAKOMUTb C METOAMKAMM BbINONHEHUSI U3MEPEHUI NS PeLUeHUs1 KOHKPETHbIX
3apadv npocheccuoHanbHoOM AesaTenbHOCTY.

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NoAroToBka NpeanonaraeT co3gaHne OCHOBLI ANs (POPMUPOBAHMS KOMMETEHLUIA, YKa3aHHbIX
B M. 2, MPU N3y4EeHUN ANCLUMIINH:

OOwas n HeopraHnyeckast XuMunsi

MartemaTuka
dunsnka

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

OlNK-2: Cnoco6eH ucnonb3oBaTb MaTeMaTu4yeckume, msnyeckmne, PU3NKo-XxuMniyeckne, XmMm4eckme MetToabl
Ans pewweHuns 3agay npodeccuoHanbLHON AeATENbHOCTU

3HaTb: OCHOBHblE XUMW4YECKME 3aKOHbl W Teopuu, (bVI3VIKO-XI/IMI/I‘-IeCKVIe MeToabl aHanu3a, OCHOBHble 3Tanbl
Ka4eCTBEHHOINo 1 KOJIM4eCTBEHHOro XMMWUYeCKOoro adHanmsa pasfnnyHbiXx BewecTB, MeTodbl pasferfieHna wu
KOHUEHTpUpoBaHA BELLECTB, METPOJIOTNMYECKMNE XapaKTEPUCTUKN KNNaCCUYECKMX METOL0B aHannaa.

YMeTb: noarotoBuTh Npody K aHanuay, NPOrHO3MpoBaTh BIUSHWE PasfMyHbIX )akTOPOB Ha paBHOBECUE B XMMUYECKUX
peakumsax, BbINOMHUTbL aHanu3 o0beKTa KnacCU4eckuM MEeToAOM, NMPOBECTUM CTaTUCTUYecKyto obpaboTky pesynbTaToB
N3MEPEHUIA.

Bnapetb: HaBbikamu paGOTbI C XUMUYECKMMU peaKTuBamMn " an6opaMM, nposegeHuna Konn4eCTtBeHHOro wu
Ka4yeCTBEeHHOro aHannsa XxmMmmn4eCKnmmn n q3VI3VIKO-XVIMVI‘-IeCKVIMVI MeTo4aMu, HaBblKaMu KOppeKTHOVI OLEHKHU I'IOI'peUJHOCTeVI
npu nx nposegeHunn.

OlMK-5: Cnoco6eH ocylecTBNATb IKCNepuMeHTanbHble UCCIie[0BaHUsA U UCTIbITAaHUA NO 3a4aHHOW MeToAuKe,
NpPoBOAUTbL HaGNOAEHNA U U3MEPEHUA C YY4eTOM TpeboBaHUI TeXHUKM Be3onacHocTH, o6pabaTbiBaTh U
MHTepnpeTMpoBaTb 3KCNepUMeHTanbHble AaHHble

3HaTb: TEOpeTMYECKME OCHOBbl W MPUHLUMMbI  XMMWUYECKMX U (DU3UKO-XUMUYECKMX METOOOB aHanusa —
ANEKTPOXMMUYECKNX, CMEKTparbHbIX, XpomaTtorpaduyeckux, obnactm npUMeEHeHMs,, OCHOBHOe annapaTypHoe
odopMneHne

YmMmeTb: Bbl6paTb MeToAuKy aHanumsa Aansa 3afaHHOM 3ajayn 1 BbINOMHUTL ee SKCNepuMmeHTarnbHO C nony4vyeHnem
pe3ynbTaTtoB aHaANIMTUYECKNX Oﬂpeﬂ,eﬂeHVlIZ C HEOBXOAMMbIMU METPOJIONrMYEeCKUMU XapakTepUucTukamun.

Bnapetb: mMeTogaMn BbIMMCNUTENBHON MaTeMaTUKM U MaTeEMaTUYeCcKOMW CTaTUCTUKKM Ons O6p360TKI/I pe3ynbTaToB
SKCNepumeHTa.




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

HavnmeHoBaHue n cogepxaHue pasaernos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gnsa 3A0)

KoHTakTHas

paboTa

Jlek.
(vachbl)

Na6.
(4achbl)

CP
(4achbl)

MHHoBaLU.

dopmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. BeegeHue un meTponornyeckmne
OCHOBbI XMMWY€CKOro aHanusa

Tema 1. OCHOBHbIe NOHATUSA
aHaNMMTUYECKON XUMUMN.

Mpegomet aHanuUTNn4eckon XUMUN.
CTtpykTypa aHannTU4eckomn XUMUN,
3HayeHne  aHanUTU4Yeckom  XMMUM B
pPasBUTUN E€CTECTBO3HAHUSA, TEXHUKM W
HapogHOro xosanctea. Bwugbl aHanuaa:
M30TOMHbIN, 3MNEMEHTHBIN,
PYHKUNOHAMNbBHbIN, CTPYKTYPHbIN,
MOMEKYNspHbIA, (pa3oBbii. XuMUYECKUE,
dm13MKOo-XMMU4ecKne, usnyeckme "
Ovonornyeckne metoabl aHanusa. Makpo-,
MMKPO- 1 YNbTpamMuKpoaHanms.
CoBpeMeHHOe COCTOsIHME W TeHOeHuun
pasBuTUS aHanuTU4eckomn XUMUN:
WHCTpYMEeHTanmsaums, aBTOMM3aLUS,
MaTemaTusauums, yBenuyeHne nonm
dur3nyecKmx MeTOo0B, nepexoa K
MHOIFOKOMMOHEHTHOMY aHanumay.

0,75

Tema 2. OCHOBHble METpPOSIOrNYecKme
NOHATUSA " npeacTaBneHus.
AHanuTuyecknin curdan n nomexun. O6bvem
WHpopMaUMM B aHanNmUTUYECKOM CUrHare.
OCHOBHble CTaguMM XMUMU4YECKOro aHanuaa.
Bbibop meToga aHanmsa u cocTaBneHue
CXem aHanusa. Knaccudmkaums
norpeLuHocTemn aHanmsa. OcHoBHble
XapakTepUCTUKM MeToda aHanusa:
NnpaBuUMbHOCTb U BOCMPOM3BOAUMOCTb,
KO3 PMUMEHT YYBCTBUTESNBHOCTU, Npeaen
OOHapYXXEHUS, HUKHAS U BEPXHSAS rpaHuLbl
onpeaensemMbix cogepKaHun.
Cratuctnyeckaa obpaboTka pes3ynbTaToB
N3MepEHNN.

JlabopaTopHas paborTa. TexHuka
©e3onacHocTw.

ra

Pasgen 2. PaBHOBecUss B TOMOIEHHbIX
cucrtemax

Tema 3. Xumuyeckne paBHOBeCUS B
peanbHbIX CUCTEMAX.

dakTopbl, BNUSAOWNE Ha paBHOBECUE B
pearnbHbIX cuctemax. BnnsHne
ANEeKTPOCTaTUYECKNX B3aMMOOENCTBUIA Ha
paBHOBecCHKe. KoadhpuumneHTs!
aKTMBHOCTWU. WMOHHas cumna. pacTBopax.
Teopuss [ebasa- Xiokkens. BsaumocBsau
MeXOy WMOHHOMW CUMON U KO3 PULMEHTOM
aKTMBHOCTW. BnumsHme conbBatauum Ha
paBHOBECMKE. BnusaHne XUMUYECKMX
B3aUMOAENCTBUN Ha paBHOBeCHE.
OnncaHne cnoxHbix paBHoBecuin. Metopg
KOHKypupyloLmx  peakumn. O6waa wn
paBHOBECHas KOHLIEHTpauun.
KOHLEHTpaLMOHHbIE KOHCTaHTBI.




Tema 4. Pacuer pH B pactBopax Kucror,
OCHOBaHUI, conewm, KMCMOTHO-OCHOBHBbIX
OydepHbIX cucTemax.

Bbluncnenna pH pactBOpoB OAHOOCHOBHbLIX
KACMOT WM OOHOKUCIIOTHBIX ~ OCHOBaHUM,
MHOFOOCHOBHbBIX KWUCMOT U MHOTOKMCIIOTHBIX
OCHOBaHWA, CMECU KMCITOT U OCHOBaHUMN.
KoHCTaHTa  KMCMOTHOCTM M OCHOBHOCTM.
Brnnauwne pH Ha guccouunaumio  cnabbix
OOHOOCHOBHbLIX KMcnOT. BnwusHne pH Ha
auccoumaumio cnabblx ABYXOCHOBHbIX KUCIIOT.
PaBHOoBecuss B npoueccax  rugponusa.
MexaHuambl  rugponusa.  KonmyecTBeHHble
XapaKTepUCTUKM npouecca rmaponuaa.
BbluncneHne pH pacTBOpOB conewn,
00pasoBaHHbIX  aHWOHAMU  MHOTOOCHOBHbIX
KMCNoT.

BbydepHble cuctembl 1 nx cBoncTBa. PacyeTt
pH. bydepHaa emkocTb. 3aBUCMMOCTb
OycbepHon  emMKOCTM  OT  KOHLEHTpauuu
OydepHoro pactBopa. bydepHaa emkocTb
CUINbHBIX KMCINOT M OCHOBAHWA.
B3anmopgenctBne KMCNOTbl M OCHOBaHMS.
Pacuert pH.

Tema 5. TMTpMMeTpI/I‘-IeCKI/Ie MeToObl aHann3a.

MeTtogpb! TUTPUMETPUYECKOTO aHanusa.
Knaccudmkauyus. TpeboBaHus,
npeabsaBnsieMble K peakuuu B
TUTPUMETPUYHECKOM aHanuse. Buabl

TUTPUMETPUYECKMX ONpedeneHnii: npsiMoe wu
obpaTHoe TUTpOBaHWe, onpeaeneHne no
3amelleHno. Cnocobbl BblpaXKeHUs cocTaBa
pacTBOPOB B TUTPUMETPUU. OKBUBANEHT.
MonsipHass Macca 3kBuBaneHta. MonsipHas
KOHLIEHTpauusi. MepBUYHbIE cTaHaapThl,
TpeboBaHna K HUM. ®ukcaHanbl. BTopuyHble
cTangapTbl. Buabl KpuBbIX TUTpOBaHMS  (S-
obpasHble, NUHenHble). CKa4yoK TUTPOBaHUS.
Toyka OKBMBaAMEHTHOCTM U KOHEeYyHasi To4ka
TUTpOBaHUs. ABTOMaTU4EeCKMe TUTPaTOpbI.
JlabopaTopHas paboTa. AumgmmeTpus.

Tema 6. KNCNOTHO-OCHOBHOE TUTPOBAHME.
MocTpoeHne KpuBbIX TUTPOBaAHMSA: CUNbHas
KMcnota — CcunbHOe OcHoBaHue, cnabas
KMCNnoTa — CWUNbHOE OCHOBaHWEe, CUuIbHas
Kucnota — cnaboe ocHoBaHue, cnabas kucnoTta
— cnaboe ocHoBaHuve. BnivsHue BenUYUHLI
KOHCTaAHT KUCMOTHOCTM WM OCHOBHOCTH,
KOHLIEHTpauun KUCMOT WM  OCHOBaHUA U
TemnepaTypbl Ha Xapakrep KpUBbIX
TuTpoBaHus. MNMpaeuno Bbibopa nHamkaTopa.
KMCNoTHO-OCHOBHOE TUTPOBaHWE B HEBOAHbLIX
cpenax. Teopumn KMCNOTHO-OCHOBHbIX
WHOMKaTOpPOB. Hanbonee  wucnonb3yemble
KMCNOTHO-OCHOBHblEe  MHAMKATOpbl.  OWKNbKK
TUTPOBAHMUS NPWU  OMpeaeneHUn CUMbHbIX W
cnabblX KNCMOT M OCHOBAHWIA, MHOFOOCHOBHbIX
KWUCMOT N OCHOBaHUN.

JlabopaTopHas paboTa. AnkanumeTpusi.

ra




Paspen 3. PaBHOBecuss B OKUCIIUTENbHO-
BOCCTaHOBUTEMbHbIX CUCTEMAX

Tema 7. OKMCNUTENBHO-BOCCTAHOBUTENBHOE
paBHOBeECME.

OneKTpoAHbIN noTteHuuarn. YpaBHeHue
HepHcta. CraHgapTHbii 1 dhopMarbHbINA
noTeHuunansol. Bnunsanue XUMUNYECKNX
B3aMMOENCTBUIA HA BENUYMHY OKUCIUTENBHO -
BOCCTAHOBUTENBHOIO noteHuuana: pH,
KomnnekcoobpasoBaHue, obpasoBaHue
ManopacTBOpMMbIX CcOoeauHeHUn. KOHCTaHThI
paBHOBeCUS OKUCNNTENBHO-
BOCCTaHOBUTESbHbIX peakumi. Cessb
KOHCTaHTbl pPaBHOBECUsI CO CTaHOApPTHLIMU
noTeHuManamu. HanpasneHwve peakumm
OKUCNEHUS-BOCCTAHOBIEHUS. dakTopl,
BNUAIOLLME HA HanpaBfieHWE OKUCIUTENbHO-
BOCCTAHOBUTENbHbIX peakumin. MexaHn3mbl
OKUCNUTENbHO-BOCCTAHOBUTENbHbLIX peakuui.
OCHOBHblE HeOpraHM4YeckMe Wn opraHuyeckme
OKUCNUTENN N BOCCTAHOBUTENN, NPUMEHSEMbIE
B aHanuae.

JTabopaTopHas paboTa. NepmaHraHaToMeTpus.

Tema 8. OKMCNUTENLHO-BOCCTAHOBUTEMNBLHOE
TUTpPOBaHWE.

PacyeT M nOCTpoOeHue KpuBbIX TUTPOBAHMS.
dakTopbl, BAMSKLWMNE Ha XapakKTep KPUBbIX
TUTPOBAHWSI: KomnnekcoobpasoBaHue,
KOHLIEHTpauus MOHOB BOAOPOAA, MOHHAs cuna.
Cnocobbl  onpegeneHnss  KOHEYHOW  TOYKM
TUTPOBAHMWSI. Hanbonee W3BECTHbIE
OKUCNUTENTbHO-BOCCTAHOBUTENbHbIE
WMHOWKATOPBbI. MorpelwHocT  TUTPOBAHWUS.
MeToabl OKUCNUTENBHO-BOCCTAHOBUTEIbHOIO
TUTPOBAHWS: nepmaHraHaToMeTpus,
OnxXpomMaToMeTpusi, MoAo- U noauMeTpus 1 ap.
KoHTponbHasa pabota Ne 1

Na6opaTtopHas paboTta. Mloau- n nogomeTpus.

ra




Paspen 4. PaBHOBecus B  cucrtemax
KomnnekcoobpasoBaHUs

Tema 9. KomnnekcHble coeguHeHuns.

Tunbi KOMMIEKCHbIX COEeNHEHNN,
UCMONb3yeMbIX B  aHaNUTUYECKON  XMMUMW.
Knaccndmkaumsi KOMNIEKCHbIX CoOeauHEHNI NO
XapakTepy B3auMOLENCTBUSA MeTanmn- nurang,

no OHOPOAHOCTU nuranga "
KomMnekcooobpasosaTtens: BHyTpUCHepHbIEe 1
BHeLIHecdepHble KOMIMMEKCHI,
ofHOpOAHOMNMraHaHbIe "

CMeLlaHHONUraHgHble, NonusaaepHbIe.
Mpupoga XMMUYECKON CBA3N B KOMMIIEKCHbIX
coeguHeHusix. Teopusi  KpucTannmyeckoro
nond. Meton MonekynsapHbIx opouTanen.
CneKkTpoxumMu4eckni psag nraHgos.

KonunyecTtBeHHbIe XapaKTePUCTUKM
KOMIMMEKCHbIX COeaMHEHN, KOHCTaHThI
YCTONYMBOCTH, cTeneHb obpasoBaHus

komnnekca. Knaccudpukaums  KOMMNEKCHbIX
CoeguHeHMn no  TepMOAUHAMUYECKOW U

KMHETUYECKON YCTONYMBOCTW. CsoiicTBa
KOMMEKCHbIX coeMHeHUN, nMetoLme
aHanuTM4yeckoe  3HayeHune:  YCTOWNYMBOCTb,
pacTBOPUMOCTb, oKpacka, neTyyecTb.
MexaHn3mbl 3ameLleHuns nvraHaos:

accoLUMaTUBHbIA U UCCOLMATUBHbIN.
B03MOXXHOCTM MCNONb30BAHUSA KOMIMITEKCHbIX
COeOMHEHWA W OpraHM4YecKUx peareHToB B
pasnnM4yHbIX MeTOo4ax aHanmaa.

Tema 10. KomnnekcoHomeTpuieckoe
TUTPOBaHME.

HeopraHuyeckme n opraHM4eckMe peareHTbl B
KOMMJIEKCOHOMETPUMN. Cnocobbl
KOMMIIEKCOHOMETPUYECKOrO TUTPOBaHUS:
npsiMmoe, obpaTHoe, BbITECHUTENBHOE,
KOCBEHHOe. PacyeT ” MNOCTPOEeHME KpPUBbIX
TUTpoBaHus. Cnocobbl onpeaeneHns KOHeYHOM
TOYKM TUTPOBAHUS. MeTannoxpomMHbie
MHOUKaTopbl U TpeboBaHuMs, NpeabsBnsiemMble K
HUM. BaxHenwine YHUBepcarnbHble "
cneunduyeckmne METanoXpoMHbIe
WHOMKaTOPbI. Owmnbku TUTPOBaHWSI.
CenekTMBHOCTb TUTpPOBaHWSI M crnocobbl ee
NOBbILLEHUS.

JlabopaTopHas pabora.
KomnnekcoHomeTpuyeckoe TUTPOBaHUE.

ra




Pasgen 5. PaBHoBecuMss B reTeporeHHbIX
cuctemax (npoueccsl ocaxaeHus n
coocaxaeHuns)

Tema 11. PaBHOBecusi B cucteme pacTtBop —
0CafoK.

Ocagkm n ux ceonctea. Cxema obpasoBaHus
ocagka. MexaHuambl OCaXOeHusl.
Kpuctannuyeckme 1 amopdHble  OCagkw.
3aBUCUMOCTbL  CTPYKTYpbl OcCagka OT €ro
MHAMBUAYanbHbIX CBOWCTB (pacTBOPMMOCTH,
NONsIPHOCTM MOMEKYN) U YCINOBUI OCaxAeHus
(kOHLEeHTpaLmm ocaXxgaemoro NOHa,
ocaguTensi, CONeBoro cocraea pactsopa v pH,
TemnepaTypbl). 3aBMCMMOCTb POPMbI Ocafka
OT CKOPOCTM 06pa3oBaHMs NEPBUYHbBIX YacTuL, 1
ux pocta. Paktopbl, BhAvsAOWME  Ha
pacTBOPMMOCTb OCafKoOB: Temnepartypa,
WOHHas cuna, AeACTBUE OOAHOMMEHHOIO MOHa,
peakuum NpPOTOHM3aLNK,
KoMnnekcoobpasoBaHus, OKUCNEHUS-
BOCCTaHOBIEHUS, CTPYKTypa U pa3mep YacTuu,.
FoMoreHHoe ocaxpaeHne. CTapeHue ocagka
(nepekpucTannmMsaunsi u arperauust NePBUYHbLIX
yacTumu, Tepmuyeckoe cTapeHue,
OCTBanbAOBCKOe  co3peBaHue).  [1pnynHbl
3arpsi3HeHns ocagka (COBMeCTHOe ocaxieHue,
coocaxaeHne 1 nocregyllee OCaxaeHue).

Knaccudmkaums pasnnyHbIX BMOOB
coocaxaeHus (apcopbuus, OKKM03KS,
usomoppmam un ap.). [NonoxutensHoe u
oTpuuartenbHoe 3HayeHne SIBNEeHns
coocaxaeHus B aHanuse. Cnocobbl
YMEHbLLEHUS coocaxaeHus. Ycnosus
nony4yeHus KpUCTanmnm4eckmx ocafKoB.

OcobeHHoCcTH obpasoBaHus KonnoungHo-
OUCNEPCHbIX CUCTEM. YcnoBusi obpasoBaHus
aMopdHbIX 0ocafKoB. VMcnonb3oBaHue
KOMNMOUOHbIX CUCTEM B XMMUYECKOM aHanumae.

Tema 12. OcagnTtenbHOe TUTPOBAHNE.

Pac4yeT n nocTpoeHne KpuBbIX TUTPOBaHMS Ha
npumepe meToga apreHTomeTpun. BnusHune
agcopbumn Ha TOYHOCTb TUTPOBaHUS. BnusiHne
pacTBOPMMOCTN COEOUHEHWUN, KOHLeHTpaLuum
onpefensiemMbiXx WOHOB, TemnepaTypbl Ha
XapakTep KpuBbIX TuUTpoBaHus. CnocoObbl
onpeaeneHnss KOHEYHOW TOYKU TUTPOBaHMS B
apreHTomeTpun: cnocod6 Mopa, asHca,
donbgrapga. Ownbkn TUTPOBaHMS.
JlabopaTopHas pabora. OcagutenbHoe
TUTPOBAHMWE.




Tema 13. NpaBMETPUYECKNA METOS aHanuMaa.
CywHOCTb rpaBUMETPMYECKOTO aHanmMsa wu
rpaHuubl  ero npuMeHumocTw. [lpsmble wu
KOCBEHHble MeToabl onpegeneHus. Owmndku B
rpaBUMETpMYEeCKOM aHanuse. BaxHenwue
HeopraHvyeckMe M OpraHuMyeckMe ocaguTenu.
TpeboBaHus K ocaxgaemon dopme.
TpeboBaHua K rpaBuMmMeTpuyeckon dopme.
TepmorpaBMMeTprUYECKNA aHanus.
AHanutnyeckme  Becbl.  YyBCTBUTENBHOCTb
BECOB W ee MaTemMaTuyeckoe BblpaXKeHue.
dakTopsl, BRAMsOLWME Ha TOYHOCTb
B3BELUMBAHUSA. TeXHMKa B3BELLUMBAHUS.
JlabopaTtopHass pabota. [paBuMeTpuyecKkuin
MeTo4 aHanusa.

KoHTponbHass  pabota Ne2 no  Tewme:
PaBHOBeCUS! B reTepOreHHbIX CUCTEMAX.

Utoro B cemecTpe (Ha kypce ansa 3A0)

ra

KoHcynbTauum 1 npoMexyTodHas attectaums
(3auver)

17

34

20,75

0,25

Pazgen 6. J3nekTpoxumudeckne MeToAbl
aHanusa

Tema 14. TloTeHUMOMETPUYECKNA METOA
aHanuaa.

Mpsimas NOTEHLUNOMETPUS. KocBeHHas
NOTEHLMOMETPUS. OnekTpoabl B
NOTEHLMOMETPUN. VIHOUKATOpHbIE 3MeKTpoabl.
OnekTpoabl cpaBHeHus. dnektpoapl 1, 2 1 3-
ero pogoB. WoHcenekTUBHbIE 3MEKTPOabI.
YpaBHeHue Hwukonbckoro. OcCHoBHble
XapaKTePUCTUKN MOHCENEKTUBHBIX 3NIEKTPOAOB.
OnekTpoaHas PyHKUUS. CenekTuBHOCTb
MeToabl onpegeneHmst NOTEHLMOMETPUYECKOTO
KoadhpumumeHTa CENEKTUBHOCTM. Bpems
OTKMMKa.

Knaccudumkaums MoHCENEKTUBHbIX 3MEKTPOLOB:
3MNeKTpoAbl C FTOMOrEHHbIMU U FETEPOreHHLIMM
KpucTannyeckummn memopaHamu, OnekTpoabl
C )XECTKOW MaTpuLen (CTEKNSAHHBbIE 3NEKTPOAbI),
ANEeKTpoAbl C  MOABWXKHBIMW  HOCUTENAMM,

hepMeHTHbIe 7 rasodyBCTBUTENbHbIE
anekTpoael.
MoTeHuMomeTpryeckoe TUTPOBaHWe.

N3meHeHMe anekTpogHOro noTeHuuana B
npotiecce TuTpoBaHus. Cnocobbl obHapyxeHus
KOHEYHOWN TO4YKM TUTpOBaHus. Mcnonb3oBaHue
peakuui KUCIOTHO- OCHOBHbLIX, OCaXAeHus,
KoMnnekcoobpa3oBaHus " OKMCNEeHUs-
BOCCT@HOBIEHUSI.

JlabopaTtopHass  pabGota. WpeHTudpmkauus
katnoHoB K(I), Na(l), Mg(ll), NH4(l) gns
KONMMYECTBEHHOIO  onpegeneHus  ur3unko-

XUMUYECKNMM MeToaaMu. KoHTponbHas
3agava.
JTabopaTopHas paborTa.

MoTeHuMomMeTpu4eckoe TUTPOBaHUE.
JTabopaTopHas paboTta. MloHoMeTpus.

12

10




Tema 15. KoHaykTOMeTpudeckui  meToq
aHanuaa.

TeopeTnyeckne OCHOBBbI mMeToaa.
OnekTpnyeckass NpPOBOAMMOCTb, W3MEpeHMe
3NeKTpMYEecKo NPOBOAMMOCTU. 3aBUCUMOCTb
3NeKTpMYECKOM NPOBOAMMOCTI 3NEKTPONnUTa ot
pasnnyHbIX dakToposB. Knaccudukaums
KOHAOyKTOMeTpuyecknx  metogoB. Obnactu
NPUMEHEHNST KOHOYKTOMETPUMN.
AHanuTnyeckasi KOHOYKTOMETpUSI.
KoHpgykTOomMeTpnyeckoe TUTPOBAHNE.
AnnapaTypa ans KOHAYKTOMETPUYECKNX
N3MEpPEHNN.

JlabopaTtopHasas  paborta. WaeHTudpukauuns
KaTuoHOB Ca(ll), Ba(ll), Sr(ll) ans
KONMMYEeCTBEHHOro  onpeaeneHns  pusmko-
XUMUYECKUMU MeTodaMun. KoHTponbHas
3agava.

JlabopaTopHas pab6oTta. lNpsiMas u KocBeHHas
KOHAYKTOMETpUS.

Tema 16. BonstamnepomeTtpus.
MHavkaTopHble anekTpoabl U Knaccudukaums

BOMNbTaMMNepoMeTPUIECKMX MEeTOoO0B.
Monsaporpadus. MNMpenmyliectsa n HeAOCTaTKK
PTYTHOrO anekTpoaa. Mony4enune n

XapakTepuctMka  BOJSIbTAMNEPHOW  KPUBOW.
MpegenbHblin  guddy3HbIA  TOK. YpaBHEHUE
MnbkoBunya. MNMoTeHuman nonyeBonHbl. PakTophl,
BNUAOLLME  HA  BENMYUMHY  noTeHumana
NOJSTyBOJSIHBbI. Konn4yecTtBeHHbI
nonaporpadgunyeckmin aHanms. Ycnosus
nposefeHnsa nongporpadmnyeckoro aHanmnsa.
AmnepomeTpuyeckoe TuTpoBaHue. CyLHOCTb
MeToga. AMnepomMeTpudeckoe TUTpoBaHue C
OfHUM " OByMsi WHONKATOPHBLIMU
nonsapu3oBaHHbIMU  3nekTpogamn.  Beibop
noteHuMana WHOMKATOPHOrO arnekTpoda u
Hanaraemoro HanpshkKeHusi Npu NCNonb3oBaHNN
OBYX MHAVKATOPHbIX 911eKTpoaoB. Buapbl Kpynebix
TUTPOBAHMWSI.

JlabopaTtopHasa  paborta. WaeHTudpukauuns
katuoHos Al(lIl), Cr(lll), Fe(lll), Fe(ll), Mn(ll),
Zn(ll), Co(ll), Ni(ll) pna konu4ecTBEHHOro
onpefeneHuns PU3MKO-XMMUYECKUMM
MeTogamu. KoHTpornbHas 3agada.
JlabopaTopHasa pabota. KoHTponbHas paboTta
Ne 3 no Teme: DNEKTpOXMMUYECKME METOAbI
aHarnusa.

12

12

ra




Pasgen 7. MeTtoabl MONEKYNsSpHOM ONTUYECKON
crnekTpockonun

Tema 17. MonekynspHaa abcopbunoHHas
CNeKTpoCcKonus (CNekTpooToMeTpuUs).

3aKoHbl  MOIMOWEHUA  3NEKTPOMAarHUTHOro
N3nyyYeHnss n cnocobbl MX BblpaXXeHUsA. 3aKoH
Byrepa-llambepTa-bepa. MaTemaTtunyeckoe
BblpaXeHne  9Toro  3akoHa. BenuuuHbl,
xapaktepusyowme nornoweHne. OCHOBHbIe
MPUYMHBI OTKITOHEHMSI OT OCHOBHOIO 3aKoHa
CBETONOrNoweHns  (MHCTPYMEHTamnbHble U
PU3NKO-XMMUYECKUE).

MpuHUMNuansHas cxema npubopa.
Knaccudumkaumsa annapatypbl C TOYKU 3pEHUS
cnocoba MoHoxpomaTuzauum (poToMeTpsbl,
cnektpocotoMeTpbl). CBSI3b  XMMUYECKOWN
CTPYKTYpPbl CO€AMHEHUss ¢ abcopOLMOHHBIM
cnekTpom. Cnocobbl NONy4YeHuss OKpalleHHbIX
COeINHEHUN. doTomeTpuyeckme
aHanuTM4eckue peareHTbl, TpeboBaHNA K HUM.
Cnoco0bl onpegenexuns KOHLeHTpauun
BelwlecTB. WM3mepeHue  BBLICOKMX,  HU3KUX
ONTUYECKMX NIOTHOCTEN (AnddepeHLnanbHbIn
mMeToa). AHanM3 MHOrOKOMMOHEHTHbLIX CUCTEM.
CnekTtpodoTomeTpus Kak MeToq
uccrnegoBaHUs  peakuui B pacTBopax
(komnnekcoobpa3oBaHus,  NPOTONUTUYECKUX,
arperauun), CONpoOBOXAAILLINXCA U3MEHEHMEM
CcrnekTpoB  nornoweHud.  MeTponoruyeckue

XapaKTepPUCTUKM 7 aHanuTnyeckue
BO3MOXHOCTU.  [MpvMepbl  MpaKTU4eckoro
NpUMEHeHMsI.

JlabopaTopHas paboTta. PoTokoNOpPMMETPUS.
JlabopaTtopHaa paboTa. YnbTpaduonertosas
crneKkTpocKonus.

Tema 18. MeToabl konebatensHoOM
CMeKTpoCcKonuu.

KonebatenbHble  cnekTpbl  monekyn.  WUx
ocobeHHocTu. Knaccudpukauua metogoB no
cnocoby nonyyeHus konebatenbHbIX CNEKTPOB
(MK n KP-cnektpockonus). lNMpuHumMnuanbHas
cxema npubopa. OCHOBHbIE TUMbl UCTOYHMKOB
U3ny4yeHnsi, 0eTEeKTOPOB.

KauecTBeHHbI (MOMEKYNSIPHbIA, CTPYKTYPHO-
rpynrnoBoN) U  KONMYECTBEHHbLIN  aHanm3
metogamu UK- n KP-cnektpockonuu.
JlabopaTtopHasa  paborta. WaeHTudpukauuns
aHmoHoB SO4(1l), SO3(Il), CO3(ll), POA4(II),
Sio3(1l), CI(), Br(l), I(1), S(lI), NO3(I), NO2(I),
CH3COO(I) ans KONNYECTBEHHOr0
onpegeneHns PU3NKO-XMMUYECKUMM
mMeTogamu. KoHTponbHas 3agava.




Tema 19. MonekynapHaa nOMUHECLIEHTHaA
CrneKkTpocKonus.

Knaccudmkaums BMOOB NHOMUHECLEHUMN MO
WNCTOYHMKaM BO30YXOeHus
(xemurnoMmHecUeHUNsi.  BMONMOMNHECLIEHLNS,
3NEeKTPOSTIOMUHECLIEHLINS,
POTONMOMUHECLEHLUMS W Op.); MEXaHU3My |
ONUTENBHOCTM CcBeYeHns. PnyopecueHums ©
docopecueHuns. 3aKkoHbl HOMUHECLEHLMMN.
dakTopbl, BAMAKOWMWE HA WHTEHCUBHOCTb
noMyHecueHumnn. TylweHne NIoMUHECLIEHLNN.
Annapatypa  JNIOMWHECLEHTHOrO  aHanuasa.
MpakTnyeckoe NpUMeEHeHNEe NMOMUHECLEHTHOIO
aHanmaa.

JlabopaTtopHas paboTta. KoHTponbHas 3agava.
NaoeHTndukaumst BewecTtBa (BellecTB) B
TBEPOOM COCTOSIHUM.

Tema 20. HecdenomeTtpuyeckuin "
TypOuaMmeTpruyeckun MeToabl aHanmaa.
TeopeTnyeckne ocHoBbl MmeToaa. OcobeHHOCTH
KONnnoungHblx pactBopoB. Cnocobbl NonyyeHust
KONMMOMAHbIX pacTBOpoB. Annapatypa QAns
npoBegeHuns HedenomeTprM4EeCcKoro n
TypOMOMMETPUYECKOrO aHanmn3oB.

10

Tema 21. MonapumeTpuyecknin "
pedpakToMeTpUYeCcKnin MeToabl aHanumsa.
TeopeTnyeckne OCHOBbI NONSAPUMETPUYECKOTO
mMeTtoda. NonyyeHue nNNOCKONONAPU3OBAHHOMO
cBeTa. MprHLMN NonspMMeTPUYECKNX
namepeHun. 3aBUCMMOCTb Yrna BpalleHus
NOCKOCTU nonspmusaumm
NOCKOMOMSiPU30BaHHOIO CBETa OT Pa3fNYHbIX
dakToposB. Annapatypa ans
NoNsAPUMETPUHECKUX U3MEPEHNA.
TeopeTnyeckme OCHOBbI
pedpakToMeTPNYECKOro mMeToaa.
lMpenomnexve cBeTa Ha rpaHule pasgena aByx
¢as. NokasaTtenb npenomneHns. 3aBUCUMOCTb
nokasaTens npenomreHus oT  pasnU4HbIX
daktopoB. [lMonapmsaums un  pecdppakuyus.
Annapatypa gns  pedpakTOMeTpUYECKNX
onpefgeneHuin. [lpakTnyeckoe npuUMeHeHne
NnonaApMMeTpUYecknx 1 pecpakromeTpnyeckux
N3MepEHNN.

JlabopaTopHas paboTa. PedhpakromeTpusi.
KoHTponbHasa paboTta Ne 4. no Teme: MeTtoabl
ONTMYECKON CNEKTPOCKOMUN.

ra




Pasgen 8. Metoabl aTtoOMHOM OMTUYECKOMN
crnekTpockonun

Tema 22. ATOMHO-3MUCCUOHHBLIN METOf.

CnekTpbl atomoB. OCHOBHbIE 1 BO3BYXXAEHHbIE
3NEKTPOHHbIE COCTOSIHUS aToMOB,
XapaKTEPUCTUKM COCTOSIHUIW. JHepreTndeckue
nepexoapl. MNpasuna otbopa. XapakTrepucTunku
CMNeKTpanbHbIX NMHUIA: NOJIOXXEHNE B CMEKTpe,

MHTEHCUBHOCTD, nonywupuHa. Ces3b
MHTEHCUBHOCTU C YUCITIOM U3NTyHaroLWKnX YacTuLl.
anIHLI,VII'IVIaJ'IbHaFl cxemMa aTOMHO-

3MMUCCUOHHOIO  CnekTpoMeTpa.  MICTOYHMKM
aTomMu3auun 1 BO3DYXXOEHUS: 3NEKTpUYeckne
paspsiabl (AyroBble, WCKPOBbIE, MOHWKEHHOrO
[aBneHus), NnameHa, nNnasmeHHble UCTOYHUKM
(MNasMoTpOHBI, WHOYKTUBHO cBs13aHHas
nnasma), nasepeol. Nx OCHOBHbIe
XapaKTepPUCTUKMN: TemnepaTtypa, cocTaB
atMocdepbl atomu3aTtopa, KOHUEeHTpauus
3IEKTPOHOB.

dusmyeckne UM XMMUYECKME MpoLecchl B
aTtomusaTtopax. CnektpanbHble U  U3KKO-
XUMUYECKME MOMEXMU, CMOCObbl NX YyCTPaHEHMS.
OcobeHHOCTM NOAroToBKM npobbl M ee
BBEAEHMS B aTOMM3aTOpbl PasfnMYHOro Tuna.
KayecTBeHHbI M KONMUYECTBEHHbI aHanus

aTOMHO- OMUCCUOHHbLIM MeToaOoM.
MeTponormquKme XapaKTepucTtukumn n
aHannTun4yeckne BO3MOXHOCTW. anMepr
npakTn4eckoro NnpUMeHeHunA ATOMHO-

SMUCCUOHHOIo MmeTtona.

Tema 23. AToMHO-abCOpOLNOHHBIN METOA.
MpuHUMNuanesHas cxema aTOMHO-
abcopbumoHHoro cnekrpomeTpa. AToMU3aTopsb!
(nnamMeHHble “  HennameHHble).  VICTOYHMKK
usnyyeHnss (namnbel C MOMbIM  KaTOAOM,
WCTOYHMKN CMJIOLHOrO CnekTpa, nasepbl), WX
XapaKTepUCTUKN.

CnekTpanbHble U PU3NKO-XMMUYECKNE MOMEXH,
cnocobbl  ux  ycTpaHeHusi.  BoamoxHocTw,
[OCTOMHCTBA W HegocTaTkm MeToda, ero
CpaBHeHMe C aTOMHO- 3MUCCUOHHbLIM METOAOM.
MeTponoruyeckue xapakTepuCTUKK.

[MprMepbl NpakTU4eCcKoro NPUMeHeHNs aTOMHO-
abcopbunoHHoro metoaa.

10

10

ra




Pasgen 9. Xpomatorpaduyeckme meToabl
aHanusa

Tema 24. Knaccudukauums
XpomaTtorpadmyeckmnx MeTo40B no
NPUMEHSAEMbIM dasam, MexaHu3Mam
pasgerneHus " TEXHUKe
XpomaTtorpadmyeckoro aHanumsaa.

Cnocobbl nonyyeHusi XpomaTorpamm
(bpoHTanbHLIN, BbITECHUTEbHbLIN,
SIHOEHTHbIN).
MonekynsapHo-agcopbLumoHHas
xpomatorpadus. lNonspHble 1 HenonspHble
HenogBwxHble asbl U NPUHUMMABI KX
Bolbopa. MoauduumnpoBaHHble cunukarenu
Kak copbeHTbl. [logBwxHble asbl K
NpUHUMNbLI X Bbibopa.

MoHoobmeHHas xpomatorpadums. CtpoeHune
" PU3NKO-XMMMYECKMe CBOMCTBaA
WOHOOBMEHHUKOB. MoHooBMeHHoe
paBHoBecue.  CenekTMBHOCTb  MOHHOTO
obmMeHa u akTopbl ero onpegensioLliue.
O6bnactm  NpPUMEHEHUs  MOHOOOMEHHOM
Xpomarorpacun.

OcapoyHasa xpomaTtorpadus. lMnockocTHas
XxpomaTtorpadus. O6wwe NPUHLMMbI
pasgeneHus. Cnocobbl nony4eHus
NMOCKOCTHbIX XpoOMaTtorpammM (BOCXOASLLMM,
HUCXOOSALLMIA, Kpyroeom, OBYMEPHbIN).
PeareHTbl ons NposiBNeHUst XpOMaTorpamMm.
BymaxHas xpomatorpacus. MexaHusmbl
pasgeneHus. NogBwkHbIE dasbl.
MpenmywecTBa " HeJoCTaTKu.
ToHKkocnonHas Xxpomatorpadus.
MexaHnambl pasgenenHnsi. CopbeHTbl
noaswxHble dasbl. O6nacTn NpuMeHeHMs.
OkucnutTenbHO-BOCCTaHOBUTENBbHAsA
XpomaTtorpadgusi.

Tema  25. [a3oBas M KMOKOCTHas
Xpomarorpacun.

a3o-aacopbumnoHHas (rasoTBeppodasHas)
" ras3o-XunakocTHas XpomaTorpadwmsi.
CopbeHTbl 1 HocuTenu, TpeboBaHUs K HUM.
MexaHuam pasgeneHusi. Cxema rasoBoro
xpomatorpada. KonoHku. [etekTopbl, UX
YyBCTBUTENMbLHOCTb " CENEeKTUBHOCTb.
O6nactn NPUMEHEHNsI rasoBoM
Xpomarorpacun.

Buabl XNOKOCTHOM Xxpomatorpadun.
MpenmyliecTtsa BbICOKO3(h(PEKTUBHON
XngkoctHon  xpomatorpacum  (BIXKX).
Cxema XWOKOCTHOro XpomaTorpada.
Hacocbl,  konoHku.  OCHOBHble  TuMbl
[ETEeKTOpPOB, WX  YYBCTBUTENbHOCTb U
CENEKTUBHOCTb.

JlabopaTtopHas pabota. ToHKOCHOMHaA W
NMOHOOOMeEHHas xpomatorpadusi.

UTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npomexyTodHas
aTTectaums (Ok3ameH)

ra

17

68

104

2,5

24,5

Bcero koHTakTHasa pabota n CP no
OUCUUNIIHe

138,75

149,25

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He nNpeayCcMOTpEeHO




5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOM ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTeEpMEB U CUCTEMbI OLLEHMBAHUA pe3ynbTaToOB 00yYeHus
5.1.1 NMokasaTtenu oueHMBaHUSA

Ko HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06ydeHus
KoMneTeHummn cpencTtea

PaCKprBaeT CyTb TEOpeTU4eCKNX OCHOB XUMWUYECKUX, (bmmqecmx n

(bVI3VIKO-XI/IMI/I‘-IeCKVIX MeTo40B aHanmsa. BOI'IpOCbI ans YCTHOrO

cobecepoBaHus
BbluncnsieT kKOHLEeHTpaLun BELWECTB (MOHOB) B pasfnYHbIX 00bekTax Ha

OnMK-2 OCHOB€ 3aKOHOB aHalmiMTU4eCknx MeToaos.

BbiGpaeT meTon (MeToOMKY) aHanusa, NpoBOAWUT CTAaTUCTUYECKYHD
06paboTky  aKCnepuMeHTanbHbIX  JaHHbIX C  WUCMONb30BaHUEM
mMaTeMaTM4YeCcKMX METOAOB NPU pelleHnn 3aday B NpodeCccmoHarnsHom
JEeATeNnbHOCTU.

npaKTMKO-OpI/IeHTI/I poBaHHbIE
3afjaHunsa

PackpbiBaeT TeopeTuieckme OCHOBbI COBPEMEHHbLIX METOAOB aHanmaa
pasnuyHbIX OOBLEKTOB U METOAOB WHTEpPnpeTauun pesynbTaToB
3KCMEepUMEHTaNbHbIX OAHHbIX. Bonpocebl ans YCTHOTO
cobecenoBaHus

BbluncnsieT konmMyecTBO (KOHUEHTpaLMio) BellecTBa B 0ObekTe,
Or1K-5 NCMonb3ys KanmbpoBOYHbIA rpaduKk B KOOPAMHATAX: aHaNUTUYECKUIA
CUrHan - KOHUEeHTpauus.

MpaKkTUKO-OPUEHTUPOBAHHbIE
BbibnpaeT metoa (MeToamKky) BbINONHEHNS U3MEPEHUIN KOHLEHTpaLmii|3agaHms

BELeCTB (MOHOB) B pPasfM4YHbIX OObEKTax W WHTepnpeTvpyeT
pe3ynbTaTbl 3KCNEPUMEHTaNbHbIX AAHHbIX.

5.1.2 Cnuctema v Kputepmm oLeHNBaHUA

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMN

LLikana oueHnBaHus
YcTHoe cobecenoBaHue MucbMeHHasa paboTa

[NonHbIN ncyepnbiBaoLLnii OTBET,
nokasbiBalOWUN MOHMMaHWE MpegMeTa.
OpureHTnpyeTca B OCHOBHbIX TepMUHaXx,
3HaAKOM C OOMOSTHUTENBHOW NUTEpaTypon,
npasunbHO OTBEYaeT Ha AOMOMNHUTENbHbIE

BOMpPOCHI.
CrtyoeHT nokasbiBaeT npaBunbHoe
5 (0Tnn4Ho) NoHMMaHWe YycrnoBus 3agadu, Brageet

HaBblkaMX aHanusa Yycrnosus, BbIGOPOM
HY)XHbIX 3aKOHOB U (bopMyn Ans ee
peLueHus.

YmeeT npaBuIbHO 06BSACHNTb
TEOPEeTUYECKMEe OCHOBbI aHaNUTUYECKUX
MeTOZOB U NpaBUNbHO BbIOpaTb METOA

aHanuaa.
CraHpapTHbIN OTBET, JIMLLIEHHbIN
WHONBMAYANbHOCTH. [onyckaeT

He3HauuTenbHble norpeLuHocTn npu
OTBETE Ha BOMPOCHI.

CtyneHT nokasbiBaeT JocTaTtoyHoe
NoHMMaHue YycrnoBus 3agaun, BrnageeT
HaBblkaMW aHanuMs3a ycrioBusi, NyTaeTcs B
BblOOpE HYXXHbIX 3aKOHOB 1 (hOpMYI ANs ee
4 (xopoLwuo) peLueHuns.

Ymeet npaBuIbHO 00bACHUTL
TEopeTU4eckme OCHOBbI aHanUTUYeCcKux
METOAOB W NpaBuiibHO BblOpaTb MeTos
aHanuaa.

HenonHbin OTBET, nmerT MecCTO
HebonbLINne npo6ensl B 3HaHUAX.
[lonyckaeT norpewHoCTn npu OTBETE Ha
BOMpPOCHI.

Moka3sbiBaeT 3HaHMA y4ebHOro maTepuana
B MuHMManbHoMm obbeme. [onyckaeT
3 (yooBneTBopUTENbHO) | BOMnbLUOE KONMMYECTBO HEMPUHLUMNNATBHBIX
OLWKMBOK. MOXeT yCcTpaHUTb UX C MOMOLLbIO
npenogasarens.




CTydeHT nokasbiBaeT  HedoCTaToyHoe
NMoHVMaHue YCroBus 3adayu, nyTaeTcs B
BbIGOpE HYXHbIX 3aKOHOB 1 hopMyn Ans ee
peLleHus.

HenonHbin oTBEeT, ecTb OWWOKM B
N3NoXeHnn Heckonbknx Ttem. lNyTaetcs B
TepMUHaXx.

2 (HeygoBneTBOPUTENBHO)

He wmoxeT oTBeTuTb Ha Bonpoc 6e3
nomoLy ak3ameHaTopa. MHoro4mcneHHble
rpybble owmnodku.

He noHumaeT ycrnoBue 3agayn, He MOXeT
nNpeanoXnTb BapuaHTbl peleHns. He
3HaeT TEeopeTN4ECKNX OCHOB
aHanMTU4YecKknx MeTOAOB W He MOXeT
npaBunbHO BbIOpaTb MeToA aHanusa noj
KOHKPETHbIN OOBHEKT.

MonbiTka CcNUCbIBAHWA, UCMOMNb30BaHUA
Hepa3peLlleHHbIX TEeXHU4YeCKnX yCTpOVICTB
UM  Nonb30BaHWE MNoACKa3Kon apyroro
vyeroBeka.

3auTeHo |-|OJ'Iy‘-IeHbI NOJNIOXUTENIbHbIE pe3ylbTaThl

BhIMOMHeHbI 1 3a4TeHbl Bce NnabopaTopHbIe
paboTbl cornacHo pa6oyeli nporpamme.

npu  BbINOJIHEHUE KOHTPOJIbHbLIX pa60T,
OTBETOB Ha BOMPOCbI KOJIJTOKBUYMOB.

He 3auteHo oTpuuaTenbHble mnnun 4YaCTU4HO

BbINOmnHeHbI (HaCTUYHO BbINOSIHEHbI), HO He
3a4TeHbl Bce nabopaTopHble paboTbl
cornacHo paboyen nporpamme. Mony4yeHsl

oTpuuaTernbHble pe3ynbTaTthbl npu
BbINOJIHEHNE KOHTPOJIbHbIX pa60T, OoTBEeTOB
Ha BOMPOCHI KOJTITOKBUYMOB.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUS UNN UHbIE MaTepuarnbl, HeO6xoAMMble NS OLeHKU 3HaHUW, YMEHUM,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n |

dopMynMPOBKM BOMNPOCOB

Cemectp 2

OCHOBHbIEe MOHATUS aHaANUTUYECKON XUMUN.

BrnusHue ANEeKTPOoCTaTU4EeCKnX B3anMMOLENCTBUI Ha paBHOBecCwKe.

BrnnsHue xumumyecknx B3aMmMogencTeumm Ha paBHOBecCKe.

Pacuer pH B pacTtBoOpax CUJTbHbIX U cnabblX KUCIOT U OCHOBaHWN.

KOHLI,eHTan,VIOHHbIe KOHCTaHTbI 4114 ONUCaHnA paBHOBeCVIVI B pealibHblX CUCTEMaX.

BrnusHue pH Ha guccoumnaumio cnabblXx OQHOOCHOBHbIX KUCHOT.

BnvsHne pH Ha guccoumnaumio cnabbix ABYXOCHOBHbIX KUCIIOT.

MexaHnam rmgponunaa. KonuyectBeHHble XapakTepucTukn npouecca rmaponnsa: KOHCTaHTa rmgponmaa,
cTeneHb rmgponnaa.

Bbluncnenune pH B pacTeopax rmaposimayoLLMXcsa Coneil.

BydepHble cuctembl. MexaHuam 6ycdepHoro AencTams.

Pacuet pH B BychepHbix cuctemax. lMNoHaTMe 0 BydepHon eMKocTh. Beluncnenue 6ydepHon eMKoCTy.

KﬂaCCMd)I/IKaLI,I/IFl TUTPUMETPUYHECKNX MEeTOOB aHalunsa.

Teopvwl KMCINOTHO-OCHOBHbIX UHOWKATOPOB.

rMaolsI2lale] o |N|jojo|s|w|Nn]=

YpaBHeHue HepHcTta. CTaHgapTHbIN U opMarnbHbI NOTEHUMAnbI.

—
()]

BrnivsiHne xnmmnyeckux B3aMmoaencTBun Ha BEJTNMYNHY OKUCITUTESTIbHO-BOCCTAaHOBUTEJIbHOIO NnoTeHunana: pH,
KOMI'II'IeKCOO6pa3OBaHVIe, O6pa3OBaHM6 MariopacTBOPUMbIX COEUHEHUN.

—
(o]

I'Ipl/lpop,a XUMMUYECKOWN CBA3U B KOMMNIIEKCHbBIX COEAMHEHUAX C TOYKM 3pEeHnA Teopun KpuctTansm4eckoro nona.

—_
~

Mpypoda XMMMUYECKON CBSA3U B KOMMIEKCHBIX COEAMHEHUSIX C TOYKM 3pEHUsI MeToAa MOJEKYSIPHbIX
opbutanen.

—
o]

Cxema 06pa3OBaHVIﬂ ocagka. MexaHu3Mbl ocaxgeHus.
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q)aKTOpbl, BIMUAKOLWNE Ha NOJTHOTY OCaXaeHnsa 0CaKoB.

20 MpruunHbl 3arpasHeHns ocagkos. Knaccugukauunsa pasnuyHbix BUO0OB COOCaXOEHUS.
21 Cnocobbl YMEHbLUEHUSI COOCAXOEHUS.
Cemectp 3

29 KonuyectBeHHbIN aHann3. 3agayn KONM4ecTBEHHOro aHanm3a. MeTtoabl KonMyecTBeHHOro aHanumaa. Pacyetsl
B KONTMYECTBEHHOM aHanmse.

23 XapakTepuctmka TUTpUMETPUYECKOro aHanumaa. Peakumu, ucnonb3yembie B TATPUMETPUYECKOM aHanmse.
Knaccndukaums MetogoB TUTPUMETPUN.

24 OCHOBHOW 3aKOH B TUTPMMETPMYECKOM MeToAe aHanusa. PacyeTsl B TUTpUMETpUMN.

o5 KucnoTtHo-ocHoBHOEe TupoBaHue. Knaccudukauma metoga. CtaHaapTHble pacTBopbl. Bbluvcnexve
KOHLIEHTpauun BOOOPOAHbIX MOHOB, pH B pacTBopax aneKkTponmToB.

26 |TuTpoBaHWe CUNBHOWM KNCNOTbl CUMbHBIM OCHOBaHWeM. KprBble TUTPOBaHUS.

27 TutpoBaHMe crnabbix KUCNOT CUMbHLIMU OCHOBaHUSIMU. TUTPOBAHUE CUMbHBLIX KUCIOT criabbiMy OCHOBaHUSIMMU.
KpuBble TuTpoBaHus.

28 |TuTpoBaHue cnabbix KUCNOT cnabbiMy ocHOBaHUsIMU. KpuBble TUTPOBaHWSI.

29 MoHHasa Teopus KNCAOTHO-OCHOBHbIX MHAMKATOPOB.

30 |XpomodhopHas TEOPUSA KUCITOTHO-OCHOBHbBIX MHOMKATOPOB.

31 OKkncnnMTenbHO-BOCCTaHOBUTENBHOE TUTpPOBaHMe. Kpuskle TUTpoBaHus.

32 MeToabl 06HapyXeHWsi KOHEYHOW TOYKN OKUCIINTENBbHO-BOCCTAHOBUTENBHOIO TUTPOBAHWS.

33 KomnnekcoHomeTpudeckoe TutpoeaHne. Kpueblie TUTPOBaHMS.

34 |MeTogpbl 06HapyXeHMS KOHEYHOM TOYKN KOMMITEKCOHOMETPMUYECKOrO TUTPOBAHMWSI.

35 |YcnoBusa ocaxaeHus KpucTaninyeckmx 0CaakoB. YCroBus ocaxaeHnss aMopdHbix ocagkoB. CoocaxaeHue.

36 OcobeHHOCTM KONnonaHbiX pacTBOPOB U CNOCOOLI X MOMYYEHUS.

37 OcaputenbHoe TuTpoBaHue. KpmBble TUTPOBaHMS.

38 |MeTogpbl 06HapyXeHMA KOHEYHOW TOYKN 0CaaNTENBLHOrO TUTPOBAHUS.

39 CyLLIHOCTb rpaBMMETPUYECKOro aHanmaa. Tunbl rpaBUMeTPUYECKNX ONpeaeneHui.

40 Teopust ocaxxaeHus B rpaBUMETPUYECKOM METOAE aHanu3a: Bblbop ocaguTerns, NoSIHOTa OCaXAeHUs,
MexaHn3m obpa3oBaHWsi OCafKOB.

41 O6wwasn xapakTepucTnka noTeHUMoMeTpuieckoro aHanmaa. Knaccndukaumss MeTogos.

42 OnekTpogbl B noTeHUMOMeTpun. MIHamMkaTopHble anekTpoabl. Anektpodbl 1-ro, 2-ro, 3-ro pogos. AnekTpoasbl
Ha MOH Bogopoaa.

43 OnekTpoabl CpaBHEHMS.

44 MoTeHumomeTpuryeckoe TUTpoBaHue. Cnocobbl onpeaeneHns KOHEYHOM TOUKM TUTPOBaHWSI.

45 NoHcenekTnBHble anekTpoabl. OCHOBHbIE XapaKTEPUCTUKM MOHCENEKTUBHbIX 3NIEKTPOAOB.

46 Knaccudukauus NOHCENEKTUBHbBIX 3NEKTPOOOB.

47 KoHgykTomeTpus. Npamasn n kocBeHHas. XapakTepucTnka MeTogos.

48 KoHaykTomeTpuyeckoe TutpoBaHme. CywHocTe MeToga. OnpeaeneHme TOYKM 3KBMBANEHTHOCTM MO
9MNEKTPONPOBOAHOCTW.

49 KpvBble KOHOYKTOMETPUYECKOrO TUTPOBAHUS, UX TUNbIl. [puMepbl KOHAYKTOMETPUYECKOro TUTPOBAHMS.

50 |[TeopeTnyeckne OCHOBbI BONIbTAMNEPOMETPUYECKOrO aHanus3a. YpasHeHne Mnbkoeuya.

51 Onpepenenne KOHLEHTpaLMKM BELLECTB B pacTBOPE BONIbTaMNEPOMETPUYECKMM METOO0M.

52 |TeopeTnyeckne OCHOBbI METOAa AMUCCMOHHOW cnekTpockonuu (3C)

53 KayecTBEHHbI SMUCCUOHHbLIN aHanus.

54 KonnyecTBeHHbIN CnekTpanbHbI aTOMHO-3MUCCUOHHbIV aHanu3. doTorpaduyeckne MeToabl.

55 KonuyecTBeHHbIN cnekTpanbHbI aTOMHO-3MUCCUOHHBIN aHanms. PoToanekTpuyeckne MeTobl.

56 |TeopeTuyeckne oCHOBbI METOAA aTOMHO-abCOPOLIMOHHON CNEKTPOCKOMMWMU.

57 |Cnoco6bl onpeneneHnsa KOHLEHTpaLMN BELLECTB C MOMOLLbI0 aTOMHO-abCOpOLIMOHHON CNEKTPOCKOMUMN.

58 TeopeTunyeckme ocHOBbl (HOTOMETPUYECKUX METOLOB. OntwquKwe CBOWCTBA OKpaLLEHHbIX paCTBOPOB.
3aKoHbI MPOX0XAEHUS CBETA Yepes BeLlecTBO. MonsipHbii KoaddurumeHT abcopbumnm (NOrnoLeHns).

59 LiseT pactBopa. CnekTpbl nornoweHns. Boibop ycrnosuii Ans KonopumeTpuyecknx onpegeneHui. MNpuymHel
OTKITOHEHMS OT OCHOBHOIO 3aKOHa (hOTOMETPUN.

60 [XapakTepucTuka OCHOBHbLIX Y3I10B, MMEKOLLNXCS BO BCEX CMEKTpanbHbIX npubopax.

61 Cnocobbl M3MepeHNst UHTEHCMBHOCTU CBETONOrNOLEeHUs. BusyanbHble MeToab!.
DOTOINEKTPOKONTIOPUMETPUYECKNE METOADI.

62 |AnnapaTtypa ansa oTo3MeKTPOKONTOPUMETPUYECKNX N3MepeHnin. OgHonyyeBble POTOSNEKTPOKONOPUMETPSI.

63 [PoTOMeTpuyeckme meToabl onpeneneHnst KOHLEHTpaUumn BELLECTB B pacTBope.

64 Mpowncxoxgenune VIK-cnektpos. Obnactu MK-cnekTpa.

65 Pernctpaums UK-cnektpos. MNpumeHenne VIK-cnektpomeTpun




TeopeTquCKme OCHOBbI JTOMUHECLUEHTHOIro MeToda aHanumsa. KJ'IaCCVIdDVIKaLI,VIFl NOMUHecueHunn.

66
ﬂPOMI/IHO(bOpr. MexaHn3M BO3HMKHOBEHUSA NIOMUHECLEHLN.

67 |3akoHbl NioMuHecUeHUMKW. TylleHNe NIOMUHECLIEHLIMN.

68 Annapatypa ans noMnHecueHTHoro aHanuaa. ®dnyopumetpbl. CnektpodnyopmumeTpbl.

69 npaKTW—IeCKOG npuMeHeHne NIOMMHECLLEHTHOIro aHanmsa. COpTOBOVI NIOMUHECLEHTHbIV aHanma.
JIloMUHecLleHTHas MUWKPOCKONnA. KayeCcTBEHHBbIN 1 KONNMYECTBEHHbIA MIOMUHECLIEHTHbIN aHanms.

70 TeopequeCKme OCHOBbI He(benomeTpmquKoro n Typ6mp,|/lmeTpmquKoro MeToO0B aHanmsa.

71 MeTogb! onpepgeneHna KOHUeHTpaunn BelecTB B pacTtBope C NOMOLLbIO He(benomeTqueCKoro n
Typ6VID,VIMeTpVILIeCKOI'O METO40B aHanmaa.

72  |Annapatypa Ansi npoBefeHusi HedpenomMeTpUYeckoro n TypouanMeTpu4eckoro MeToA40B aHanmaa.

73 Monapusauma monekyrn. Beisoa dopmyrnel JlopeHu-JlopeHTua.

74 TeopequeCKme OCHOBbI pe(bpaKTomeTqueCKoro MeToaa aHanuaa. [Nokasartens npernomMreHuna. 3aBucMMOCTb
nokasarend npenomMneHnda ot pasyimyHbIX QDaKTOpOB.

75 MpakTnyeckoe npumeHeHe pedpakTomeTpun.

76 TeopeTuyeckme 0CHOBbLI XxpomaTorpaduyeckoro MeToaa aHanusa. Knaccudukaumus xpomatorpamyeckux
MeTOOB.

77  |Buabl xpomaTtorpadouu No MexaHusmam pasgeneHus. MonekynspHo-aacop6umMoHHas xpomaTtorpadus.

78 NoHoobmeHHas xpomaTorpadusa. OcagovHas xpomartorpadus.

79 TeopeTudeckne oCHOBLI XpoMaTorpaduyeckoro aHanusa rasos. [puHUKMN razoBor xpomMaTtorpaguu.

80 Annapatypa ansi ra3aoBon xpomaTtorpagum.

81 PacnpegenutenbHasa xpomatorpagusi. OKMcCnmnTenbHO-BOCCTAaHOBUTENbHAsH XpomaTorpadus.

82 OcobeHHOCTU 1 BUAbI BbICOKOI(EHEKTUBHOWM XKMOKOCTHOW XpomMaTorpadun.

83 AnnapaTtypa Ans BbICOKO3(EKTUBHOW XMAKOCTHON XpomaTtorpadun.

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npegycMoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3agaHUA (3apaym, Kenucbl)

1. HaBecky 0,1506 r TexHuyeckoro 6pommaa kanus pacteopunu B Boge M ottutpoBanu 22,0 cm3 0,05 H.
pacteopoM Hg(NO3)2 (K=1,0107). Beluncnutb maccoByto gonto KBr B obpasLe.

2. Hasecky 2,8530 r xnopuaa HaTpusa pactBopunun B MepHow konbe emkocTbto 500 cm3. Ha tutposaHue 20,00
cm3 pactBopa uspacxogosanu 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). Beiumcnntb MaccoByto 4OM0 xnopuaa
HaTpus B obpasLe.

3. [o kakoro obbema HyXHO AOBecTu pacTBop, B kotopom copepxutca 1, 530 r NaOH, 4tobbl Ha
TutpoBaHue 20,0 cm3 pactBopa nspacxogosatb 14,7 cm3 pactsopa HCI (THCI=0,00380 r/cm3)?
4. Hasecky 0,600 r H2C204*2H20 pacTtBopunu B MepHoi konbe emkocTbto 100 cm3. Ha tutposaHue 20

cm3 nonyyeHHoro pactBopa u3pacxogoBanu 18,34 cm3 pactBopa NaOH. Onpegenvte MOMSPHYIO KOHLEHTpauumio
akBmBaneHta NaOH B pacTtsope u ero Tutp no H2C204.

5. Ha tutpoBaHue 25 cm3 pactBopa FeS0O4 B H2S04 nspacxogosanu 31,25 cm3 0,1 H. pactBopa K2Cr207.
Ckonbko BoAbl Hy>kHO fobaBuTb k 200 cm3 pacTtBopa conu xene3a (Il), 4tobbl caenatb pacteop To4HO 0,05 H.?

5.3 MeToaunyeckue maTepuansi, onpegensilolme npoueaypbl oLeHMBaHUA 3HaHWUW, YMEeHUA, BNagaeHun
(HaBbIKOB 1 (MNKN) NPAKTU4YECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocs K npoMexyToyHoM aTTecTalumn u nopsiAok NMKBUAaLMmM akageMm4ecKkomn
3a0MKEeHHOCTH

MpoBeaeHe NPOMEXYTOYHONM aTTecTaumm perfameHTUPOBaHO JOKanbHbIM HOpMaTMBHLIM aktom CHGIYMTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLIErO KOHTPOSIS YCNEBAEMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLmxca»
YcnoBusiMmn gonycka oby4yatoLlerocs K NPOMEXYTOYHOM aTTecTauumn SIBAAIOTCS BbIMNONHEHME U 3alLMTbl BCEX
nabopaTopHbix paboT cornacHo paboyen nporpaMme; NONOXUTENbHbIE pe3yrnbTaTbl BbINOMTHEHNS] KOHTPOSbHbIX paboT,
OTBETOB Ha BOMPOCHI KOMTOKBUYMOB.
5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCUmnIIMHe

YcTHas + lMNucbmeHHas KomMnbloTepHOE TECTMPOBaHNE MHas

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTalum No ANCUUNIINHE

B03MOXHOCTb NONb30BaThLCA cnpaBO4HbIMU Tabnuuamm n KarnbKyrnATOPOM.
BpeMﬂ MOArOTOBKM OTBETOB Ha 3afjaHNs 9K3aMeHaLMOHHOro buneta - 45 MUHYT.




6. YYHEBHO-METOOAMYECKOE N UH®OPMALMOHHOE OBECNEYEHUE OUCLUUMITUHDI
6.1 YuebHasa nutepaTtypa

ABTOp

| 3arnasue

MN3paTenbcTBO

[og nspaHus |

Ccbinka

6.1.1 OcHoBHas yyebOHas nutepartypa

MonyaktoBa, B. A,
MyxaueBa, B. [.

Punanko-xummnyeckme Metonbl
aHanmsa

Benropopn: benropoackun

rocyapCTBEHHbIN

https://www.iprbooks
hop.ru/92304.html

TEXHOOMNYECKNN 2018
yHuBepcuteT um. B.I.
Lyxosa, O6C ACB
MonyakTtoBa, B. A. AHanuTtuyeckas xumusa.| benropoa: benropoackuii https://www.iprbooks
Xummndeckune MeToabl rocyaapCTBEeHHbIN hop.ru/92239.html
aHanusa TEXHONOMM4YECKNI 2018
yHuBepcuteT um. B.I.
Lyxosa, O6C ACB
3onoTos 0. A. BBegeHve B aHanMTM4YecCKyto https://ibooks.ru/read
XUMMIO. — 2-e n3a.,| Mocksa: JlabopaTtopus 2020 ing.php?
3IIEKTPOH. 3HaHuN short=1&productid=3
72679
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
AnapHes, A. W.,|AHanuTuyeckaa xumust 1 HoBocubupck: https://www.iprbooks
KasakoBa, A. A.,|pnsmko-xummnyeckne metoabl Hosocunbupckuii hop.ru/91180.html
AnekcaHgposa, T. . |aHanu3a rocyapCTBeHHbIN 2018
TEXHUYECKNI
yHUBEpCUTET
JlbicoBa C. C.,|AHanuTnyeckas xumma  n http://publish.sutd.ru/
CkpunHukoBa T. A, |dusnko-xumuyeckne metogbl tp_ext_inf_publish.ph
3eBaukun 0. 3. aHanusa. dusmyeckas XmuMus. p?id=2017201
MoTeHunomeTpUs. Ccrno.: cnieryntg 2017
MoTeHunomeTpmyeckoe
TUTPOBaHue
CrapukoBa T. A, |AHanuTuyeckass Xumma n http://publish.sutd.ru/
JlbicoBa C. C.,|dun3sunko-xnmmyeckme metoabl tp_ext_inf_publish.ph
3eBaukmmn 0. 3., |aHanuza. dusmnko- p?id=3162
XonoxoHoBa J1. U. XUMUYECKNEe MeToabl chne.: cneryntn 2016
nccrnegoBaHus.
MoHooOMeHHast
Xpomatorpadgus
JInHbKO, n. B.,|TeopeTnyeckue OCHOBBbI http://www.iprbooksh
PygoHuukas, O. B.,|aHanuTuyeckon xmmmm MockBa: Poccuicknin op.ru/104270.htmi
KyntbiwkuHa, E. K, yHUBEpCUTET ApYxObl 2018
B

[o6poxoToBa, E.
XpycTanes, B. H.

Hapo4oB

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U MH(OPMALMOHHO-CNPABOYHbIX CUCTEM

Cnmncok pm3nKo-xMmMm4ecknx BenmdmH cnuctemsl CU ¢ 0603HaYeHnAMN 1 pa3MepHOCTLIO [ONEeKTPOHHbIN pecypc].
URL: http://old.iupac.org/reports/1993/homann/index.html
OKncnNUTENbHO-BOCCTAaHOBUTENbHbIE
http://www.chem.msu.su/rus/handbook/redox/welcome.html
OnekTpoHHO-6mbnuoTedHasa cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru
OnekTpoHHasn bubnuoTteka y4ebHbix nsganunin CH6rYMNTLH [OnektpoHHbii pecypc]. URL: http://publish.sutd.ru

noteHunanbl

[OnekTpoHHbIn

pecypc]. URL:

6.3 NepeyveHb NULEH3MOHHOro U CBOGOAHO pacnpoCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional




6.4 OnucaHue maTepuanbHO-TeXHUYECKON 6a3bl, HeOOXoAMMOW ANA ocyLiecTBIeHUA obpa3oBaTenibHOro
npouecca no gucumnsimHe

J'IaGopaToprle 3aHATUA CO CTydeHTaMun npoBOAATCA B cCheunann3npoBaHHbIX MOMeLWeHUAX Kad)eﬂpbl,
O60py,D,OBaHHbIX XUMUYecKon I'IOCYLI,OIZ, XUMUYECKMMUN peaKTuBamMmn, U3MepUuteribHbIMU npm6opaMM, ANCTUNNATOPOM,
CyLUNJT1bHbIMU UJKaCbaMl/IY MyQDGHbHOVI neYvyb, KOMMNbTEPOM.

Ayautopus OcHalleHne

MynbTumegminHoe 060 oBaHue, crneunanuanpoBaHHas mebenb, gocka
TNekuyonHas y 2t pyA ) U p A

ayaunTopusa

CneumnanuampoBaHHasa Mebernb, focka
YuebHasn ayautopus
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