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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. OcCHOBHbIE NOHATMSA
aHanuMTU4eckon XMMnW.

Mpeaomet aHanuTu4eckon XUMUN.
CTtpykTypa aHanuMTU4ecKom XUMUN.
3HayeHne  aHanuUTUYEcKOW  XUMUM B
pasBUTUM  €CTECTBO3HaHUS, TEXHUKU W
HapogHoro xossancTtea. Bwuabl aHanusa:
N30TOMHbIN, 3MIEMEHTHBIN,
YHKUNOHANbHbLIN, CTPYKTYPHbIN,
MOMEKYNApHbIA, asoBbIn. XnMmuyeckue,
dM3MKO-XMMU4eCcKne, usmyeckme "
Buonornyeckme mMetoabl aHanusa. Makpo-,
MUKPO- 1 yrbTpaMuKpoaHanms.
CoBpeMeHHOe COCTOsiHME W TeHaeHuun
pasBuTUS aHanuMTU4ecKom XUMUN:
WHCTpYMeHTanuaaums, aBTOMU3aLUS,
mMaTemaTum3auus, yBenuyeHune aonu
duUsndecknx - MeToaoB, nepexog K
MHOrOKOMMOHEHTHOMY aHanuay.

Tema 2. OCHOBHble METpPOSIOrMYecKme
NOHATUSA " npeacTaBneHus.
AHanuTuyecknin curdan n nomexun. O6bvem
MHOPMaLUN B aHanMTUYEeCKOM CurHane.
OCHOBHblE CTaguUM XMMMYECKOro aHanuaa.
Bbibop meToga aHanmsa u cocTaBneHue
CXem aHanusa. Knaccudmkaums
norpeLuHocTemn aHanmsa. OcHoBHble
XapaKTepUCTMKM MeToda aHanusa:
NpaBuUIbHOCTb U BOCMPOM3BOAUMOCTb,
KO3 PMUMEHT YYBCTBUTESNBHOCTU, Npeaen
OOHapPYXEHUS, HUKHAS U BEPXHSAS FPpaHuLbl
onpeaensemMbix cogep>KaHun.
Cratuctmnyeckaa obpaboTka pes3ynbTaToB

AMONOLIAIA

Pasgen 2. PaBHOBecUss B TOMOIEHHbIX
cuctemax

Tema 3. Xumuyeckme paBHOBECUS B
peanbHbIX CUCTEMAX.

dakTopbl, BMMAKOLWNE Ha paBHOBECUE B
pearnbHbIX cuctemax. BnnsHne
ANEeKTPOCTaTUYECKNX B3aMMOOENCTBUIA Ha
paBHOBecCHKe. KoadhpuumneHTs!
aKkTuBHOCTU. WMoHHaa cuna. pacTBopax.
Teopus [ebas- Xiokkens. Bsaummocsasu
MEXAYy WMOHHOW CUMoW U KOIPDULNEHTOM
aKTMBHOCTWU. BnumsHme conbBatauum Ha
paBHOBECMKE. BnusaHne XUMUYECKMX
B3aUMOAENCTBUN Ha paBHOBeCHE.
OnucaHne cnoxHbIX paBHoBecuid. MeTton
KOHKypupyloWwmMx  peakumn. O6waa w
paBHOBECHas KOHLEHTpauuu.
KOHLEHTpaLMOHHbIE KOHCTaHTBI.




Tema 4. Pacder pH B pactBopax Kucnor,
OCHOBaHWN, conen, KMCHOTHO-OCHOBHbIX
OydepHbIX cucTemax.

Bbluncnenna pH pactBOpoB OAHOOCHOBHbLIX
KACMOT WM OOHOKUCIIOTHBIX ~ OCHOBaHUM,
MHOFOOCHOBHbBIX KWUCMOT U MHOTOKMCIIOTHBIX
OCHOBaHWIA, CMECU KUCIOT U OCHOBaHUMN.
KoHCTaHTa  KMCMOTHOCTM M OCHOBHOCTM.
Brnnauwne pH Ha guccouunaumio  cnabbix
OLHOOCHOBHbIX KkucnoT. BnwusHue pH Ha
auccoumaumio cnabblx ABYXOCHOBHbIX KUCIIOT.
PaBHOoBecuss B npoueccax  rugponusa.
MexaHusmbl  rugponusa. KonuyecTBeHHble
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
CUMNBHbIX KMCIIOT U OCHOBaHUMN.
Bsaumogencteme KuUCnoTbl U OCHOBaHUA
Pacuet pH.

Tema 5. TutpnmeTpmyeckme MeToabl aHanmsa.

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

TUTPUMETPUYECKNX OMpeaeneHnin: npsiMoe U
obpaTHoe TWUTpPOBaHWE, OMNpPeAerneHne no
3amelteHunto. Cnocobbl BblpaxeHusi cocTaBa
pacTBOpPOB B TUTPUMETPUU. IDKBUBASIEHT.
MonsipHass Macca akBuBaneHta. MonsipHas
KOHLIEHTpauus. MepBUYHbIE cTaHaapThl,
TpeboBaHusi K HUM. PukcaHanbl. BTopuyHble
cTaHgapTbl. Buabl KpuBbIX TUTpOBaHWA (s-
obpasHble, NUHenHble). CKa4yoK TUTPOBaHUS.
Toyka 3KBMBANEHTHOCTM W KOHEYHas Touka
TUTPOBaHUs. ABTOMaTUYECKNE TUTPaTOPBI.
JlabopaTopHas paboTta. AungmmeTpus.

Tema 6. KNCNOTHO-OCHOBHOE TUTPOBAHME.
MocTpoeHne KpuBbIX TUTPOBaAHMSA: CUNbHas
KMcnota — CcunbHoe OcHoBaHwe, crabas
KMCNnoTa — CUNbHOE OCHOBaHWe, CurbHas
Kucnota — cnaboe ocHoBaHue, cnabas kucnoTta
— cnaboe ocHoBaHuve. BnivsHue BenUYUHLI
KOHCTaAHT KUCMOTHOCTM WM OCHOBHOCTH,
KOHLIEHTpauun KUCMOT WM  OCHOBaHUA U
TemnepaTypsbl Ha XapakTtep KpUBbIX
TuTpoBaHus. MpaBuno Bbibopa nHamMkaTopa.
KMCNoTHO-OCHOBHOE TUTPOBaHWE B HEBOAHbLIX
cpenax. Teopumn KMCNOTHO-OCHOBHbIX
WHOMKaTOpPOB. Hanbonee  wucnonb3yemble
KMCNOTHO-OCHOBHblEe  MHAMKATOpbl.  OWKNbKK
TUTPOBAHMUS NPWU  OMpPEefeneHUn CUIbHbIX W
cnabbiX KNCMOT U OCHOBaHWIA, MHOFOOCHOBHbIX
KWUCMOT N OCHOBaHUN.

JlabopaTopHas paboTa. AnkanumeTpusi.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KOHch'IbTaLl,I/II/I M NPpOMeEXyTOo4YHad atrectauma -
HeT

2 6
0,5 6
1,5 6 ra
4 28




Paspen 3. PaBHOBecuss B OKUCIIUTENbHO-
BOCCTaHOBUTEMbHbIX CUCTEMAX

Tema 7. OKMCNUTENBHO-BOCCTAHOBUTENBHOE
paBHOBeCKE.

OneKTpoAHbIN noTteHuunarn. YpaBHeHue
HepHcta. CraHgapTHbii 1M dhopMarnbHbINA
noTeHuunansol. Bnunsanue XUMUNYECKNX
B3aMMOENCTBUIA HA BENUYMHY OKUCHUTENBHO -
BOCCTAHOBUTENBHOIO noteHuyuana: pH,
KomnnekcoobpasoBaHue, obpasoBaHue
ManopacTBOpMMbIX coeauHeHUn. KOHCTaHThI
paBHOBeCUS OKUCNNTENBHO-
BOCCTaHOBUTESbHbIX peakumn. Cessb
KOHCTaHTbl pPaBHOBECUSI CO CTaHOApPTHLIMU
noTeHuManamu. HanpasneHwve peakumm
OKUCNEHUA-BOCCTAHOBIEHUS. dakTophl,
BNUSAIOLLME HA HanpaBfieHWE OKUCIUTENbHO-
BOCCTAHOBUTENbHbLIX peakumn. MexaHnambl
OKUCNUTENbHO-BOCCTAHOBUTENbHbLIX peakuui.
OCHOBHblE HEOpraHM4YeckMe Wn opraHuyeckme
OKUCNUTENN N BOCCTAaHOBUTENN, NPUMEHSEMbIE
B aHanuse.

Tema 8. OKMCNUTENbHO-BOCCTAHOBUTENBHOE
TUTPOBAHWE.

PacyeT u noOCTpOEHUE KpuBbLIX TUTPOBAHMS.
dakTopbl, BMAMSKLWMNE HA XapakKTep KPUBbIX
TUTPOBAHWS: KomnnekcoobpasoBaHue,
KOHLIEHTpaUus MOHOB BOAOPOAA, MOHHAas cuna.
Cnocobbl  onpegeneHnst  KOHEYHOW  TOYKM
TUTPOBaHUA. Hanbonee M3BECTHbIE
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE
WHOVKaTOPbI. MorpewHocTn  TUTPOBAHWS.
MeTodbl OKUCNUTENbHO-BOCCTAHOBUTEMNBHOIO
TUTPOBAHMWSI: nepmaHraHaToMeTpus,
ONXpOMaTOMETPUS, NOAO- U MOOUMETPUS 1 Op.
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 nurasga "
KomnnekcooobpasoBaTtens: BHyTpUcdepHbIe U
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:  YCTOMYMBOCTD,
pacTBOPUMOCTb, oKpacka, neTyyecTb.
MexaHn3mbl 3ameLleHuns nvraHaos:

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

Tema 10. KomnnekcoHomeTpuieckoe
TUTPOBAHWE.

HeopraHuyeckme n opraHuM4eckMe peareHTbl B
KOMMJIEKCOHOMETPUMN. Cnocobbl
KOMMIIEKCOHOMETPUYECKOrO TUTPOBaHUS:
npsiMmoe, obpaTHoe, BbITECHUTENBHOE,
KOCBEHHOe. PacyeT ” MOCTPOEeHME KpPUBbIX
TUTpoBaHms. Cnocobbl onpeaeneHns KOHeYHOWM
TOYKMU TUTPOBAHUS. MeTannoxpomMHbie
MHOUKaTopbl U TpeboBaHuMs, NpeabsBnsiemMble K
HUM. BaxHenwine YHUBepcarnbHble "
cneunduyeckmne METanoXpoMHbIE
WHOWKaTOPBbI. Owmnbku TUTPOBAHWSI.
CenekTMBHOCTb TUTpPOBaHWSI M Ccrnocobbl ee
NOBbILLEHUS.




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. OcagnTenbHOe TUTPOBAHNE.

Pac4yeT n noctpoeHne KpuBbIX TUTPOBaHMS Ha
npuvepe meTtoga apreHTomeTpun. BnusiHne
agcopbumm Ha TOYHOCTb TUTPOBaHUS. BnusiHne
pacTBOPMMOCTN COEOUHEHWUN, KOHLIeHTpaLum
onpefensiemMbiXx WOHOB, TemnepaTypbl Ha
XapakTep KpuBbIX TUTpoBaHus. CnocoObbl
onpeaeneHns KOHEeYHOW TOYKU TUTPOBaHMS B
apreHTomeTpun: cnocob6 Mopa, ®asHca,
donbgrapga. Ownbkn TUTPOBaHMS.

Tema 13. paBUMETPUYECKMI METO aHanmsa.
CywHOCTb rpaBUMETPMYECKOTO aHanmMsa wu
rpaHuubl  ero npuMeHumocTw. [lpsmble wu
KOCBEHHble MeToabl onpeneneHus. Owundku B
rpaBUMeTpMYeckoM aHanuse. BaxHenwue
HeopraHvyeckMe M OpraHMyeckMe ocaguTenu.
TpeboBaHus K ocaxgaemon dopme.
TpeboBaHua Kk rpaBuMmMeTpuyeckon dopme.
TepmorpaBMMeTprUYECKNiA aHanums.
AHanutnyeckme Becbl.  YyBCTBUTENBHOCTb
BECOB W ee MaTemaTuyecKkoe BblpaXeHue.
dakTopsl, BRAMsOLWME Ha TOYHOCTb
B3BELUMBAHUSA. TeXHMKa B3BELLUMBAHUS.




Pasgen 6. JnekTpoxumuyeckme MeToAbl
aHanusa

Tema 14. TloTeHUMOMETPUYECKNA METOA
aHanmaa.

Mpsamas NOTEHLMOMETPUS. KocBeHHas
NOTEHUMOMETPUS. OnekTpoabl B
NoTeHUMOMETPUN. NHOMKATOPHLIE 3MEKTPOAbI.
OnekTpoabl cpaBHeHus. Anektpoabl 1, 2 n 3-
ero pogoB. WoHcenekTuBHbIE 3MeKTpPoabl.
YpaBHeHue Hwukonbckoro. OcCHoOBHblE
XapaKTePUCTUKN MOHCENEKTUBHBIX 3NIEKTPOAOB.
OnekTpoaHas PYHKUMS. CenekTMBHOCTb
MeToAabl onpeaeneHnst NOTEHLMOMETPUYECKOro
KoadhdpumumeHTa CENEKTUBHOCTM. Bpems
OTKMMKa.

Knaccndumkaumst MIOHCENEKTUBHbIX 3NEKTPOLOB:
3NeKTpoAbl C TOMOrE€HHbIMU U reTepPOreHHbIMMU
Kpuctannuyeckumm membpaHamn, dnekTponbl
C XEeCTKOW MaTpuLen (CTeKNAHHbIE ANeKTPoabl),
ANEeKTpoAbl  C  MOABWXHBIMW  HOCUTENAMM,

hepMeHTHbIe 7 rasodyBCTBUTENbHbIE
anekTpoael.
MoTeHuMomeTprYeckoe TUTPOBaHWe.

N3meHeHMe anekTpogHOro noTeHuuana B
npotecce TuTpoBaHusi. Cnocobbl 06HapyXeHust
KOHEYHOWN TOYKM TUTpOBaHus. Mcnonb3oBaHue
peakuui KUCIOTHO- OCHOBHbLIX, OCaXAeHus,

KoMnnekcoobpa3oBaHus " OKUCIEeHUSI-
BOCCTaHOBIIEHMSI.
JTabopaTopHas paborTa.

MoTeHuMoMETpMYECKOE TUTPOBAHMUE.
JlabopatopHas pabota. MloHomeTpus.

Tema 15. KoHaykTOMeTpuyeckun meToq
aHanmaa.

TeopeTtnyeckne OCHOBBbI MeToda.
OnekTpuyeckas MpOBOAUMOCTb, WU3MEpeHue
3MEKTPUYECKON MPOBOAUMOCTU. 3aBUCUMOCTb
3NEKTPUYECKON NPOBOANMOCTM 3NEKTPONUTa OT
pasnnyHbIX dakToposB. Knaccudukauyms
KOHAOyKTOMeTpuyecknx  metogoB. Obnactu
NPUMEHEHNST KOHOYKTOMETPUMN.
AHanutnyeckasi KOHAYKTOMETpPUSI.
KoHaykTomeTpuryeckoe TUTpPOBaHWE.
AnnapaTypa ans KOHAYKTOMETPUYECKNX
N3MEpPEHNN.

14

ra

10




Tema 16. BonbTamnepomeTtpus.
MHOukaTopHble anekTpoabl U Knaccudgukaums

BONbTaMMnepoMeTpU4ECKnx METOAOB.
Monaporpadus. MNMpenmyliectsa N HeAOCTaTKK
PTYTHOrO anekTpoaa. Mony4eHune n

XapaKkTepucTMka  BONbTAMMNEPHOW  KPUBOMW.
MpenoenbHbI AMddY3HBIA  TOK. YpaBHeHue
MnbkoBuya. MNMoTeHuman nonysonHbl. akTopsl,
BrMaOLINE Ha BEMNNYUHY noTeHuuana
NOJSTyBOJSIHBI. KonnyecTBeHHbIN
nonaporpaduyeckmin aHanms. Ycnosus
npoBefeHns nonsaporpadmnyeckoro aHanmsa.
AmnepomeTpuyeckoe TuTpoBaHue. CyLHOCTb
MeTona. AMMNEpoMEeTpU4ecKoe TUTpPOBaHME C
OHUM 7] OBYMS1 WHOVKATOPHbIMM
nonsapu3oBaHHbIMU  3nekTpogamn.  Beibop
noTeHumana WHOUKATOPHOIO anekTpoga Wu
Hanaraemoro HanpsXKeHUs NP1 NCNonb30BaHUK
OBYX MHANKATOPHbIX 3NeKTpoaoB. Buapsl Kpynebix
TUTPOBaHMS.

Pasgen 7. MeToabl MONEKYNApHON ONTUYECKON
CMEeKTPOCKONmu

10

Tema 17. MonekynspHaa abcopbunoHHas
CNeKTpocKonus (CNekTpogoToMeTpus).

3aKoHbl  MOrMOWEHUSA  3NEKTPOMAarHUTHOro
N3nyyYeHnss n cnocobbl MX BblpaXeHUsA. 3aKkoH
Byrepa-llambepTa-bepa. MaTemaTtunyeckoe
BblpaXeHne  9Toro  3akoHa. BenuuuHbl,
xapaktepusyowme nornoweHne. OCHOBHbIe
MPUYMHBI OTKITOHEHMSI OT OCHOBHOIO 3aKoHa
CBEeTOnornoweHnss  (MHCTPyMEHTamnbHble U
PU3NKO-XMMUYECKUE).

MpuHUMNuansHas cxema npubopa.
Knaccudumkauma annapatypbl C TOYKU 3pEHUS
cnocoba MoHoxpomaTuzauumn (poToMeTpsbl,
cnektpocotoMeTpbl).  CBS3b  XMMUYECKOWN
CTPYKTYpPbl CO€AMHEHUs ¢ abcopOLMOHHBIM
cnekTpom. Cnocobbl NONy4YeHnss OKpalleHHbIX
COeINHEeHUN. doTomeTpuyeckme
aHanuTM4eckue peareHTbl, TpeboBaHNA K HUM.
Cnoco0bbl onpegenexnus KOHLeHTpauun
BewecTB. WM3mepeHue  BBbICOKMX,  HU3KMX
ONTUYECKMX NIOTHOCTEN (AnddepeHLnanbHbIn
mMeToa). AHanM3 MHOrOKOMMOHEHTHbLIX CUCTEM.
CnekTpodoTomeTpus Kak MeToq
uccnegoBaHus peakuuii B  pacTBopax
(komnnekcoobpa3oBaHus,  NPOTONUTUYECKUX,
arperauun), CoOnpoBOXAAILLUNXCA U3MEHEHMEM
crnekTpoB  nornoweHud.  MeTponormuyeckume

XapaKTepPUCTUKM 7 aHanuTnyeckue
BO3MOXHOCTU.  [MpvMepbl  MPaKTUYECKOro
NpUMEHeHMsI.

JlabopaTopHas paboTta. PoTokoNnopMMeETpUS.
JlabopaTtopHass paboTta. YnbTpaduonetoBas
CneKTpocKonus.

15

ra




Tema 18. MeToapl konebaTtenbHoM
CMEeKTPOCKONUN.

KonebaTenbHble  cnektpbl — Monekyn.  Wx
ocobeHHocTu. Knaccudpukauua metogoB Mo
cnocoby nony4vyeHus konebaTtenbHbIX CNEKTPOB
(MK n KP-cnektpockonus). [NpuHuunuansHas
cxema npubopa. OCHOBHbIE TUMbl UCTOYHUKOB
U3nyyeHus, 4EeTEeKTOPOB.

KauecTBeHHbI (MOMEKYNSIPHbIA, CTPYKTYPHO-
rpynrnoBoN) U  KONIMYECTBEHHbLIN  aHanm3
metogamu UK- n KP-cnektpockonuu.

Tema 19. MonekynspHas nOMUHECLEHTHas

CrneKkTpocKonus.
Knaccudmkaums BMOOB NHOMUHECLEHUMN MO
MCTOYHMKaM BO3OYyxaeHns

(XemunoMuHecueHUms.  BUONOMUHECLLEHLMS,
3NEeKTPOSIIOMUHECLIEHLINS,
POTONMOMUHECLEHLUMS W Op.); MEXaHU3My |
ONUTENBHOCTM CcBeYeHns. PnyopecueHums ©
docopecueHunsa. 3aKkoHbl HOMUHECLEHLUMMN.
dakTopbl, BRUSKOWMNE HA UHTEHCUBHOCTb
noMuUHecueHunn. TylieHne nioMUHECLEHLNN.
AnnapaTypa  MIOMWHECLIEHTHOrO  aHanuaa.
MpakTuyeckoe NPUMEHEHNE MIOMUHECLEHTHOMO
aHanusa.

10

Tema 20. HecdenomeTtpuyeckuin "
TypOuaMmMeTpruyeckin MeToAbl aHanumaa.
TeopeTnyeckme ocHoBbl MeToga. OcobeHHOCTH
KONMMouaHbIX pacTtBopoB. Cnocobbl nonyyeHus
KONMMOMAHbIX pacTBOpoB. Annapatypa pAans
nposeneHust HedernomeTpu4eckoro "
TypOnanmeTpmnyeckoro aHanms3os.

14

Tema 21. MonsipumeTpuyeckuii "
pepakToMeTpU4eCcKkMin MeTOAbl aHanusa.
TeopeTnyeckne OCHOBbI NONAPUMETPUYECKOTO
MeTtoga. [onyyeHue nNNOCKONONAPU3OBAHHOMO
cBeTa. MprHLMN NonspMMeTPUYECKNX
namepeHun. 3aBUCMMOCTb Yyrna BpalleHus
NIOCKOCTU nonsipusaumm
NOCKOMOMSiPU30BaHHOIO CBETa OT Pa3fNYHbIX
dakToposB. Annapatypa ans
NoNsAPUMETPUHECKUX U3MEPEHNI.
TeopeTnyeckue OCHOBbI
pedpakToMeTPNYECKOro mMeToaa.
[MpenomneHne cBeTa Ha rpaHuue pasgena AByX
¢as. NokasaTtenb npenomneHns. 3aBUCUMOCTb
nokasaTens npenomreHus oT  pasnU4HbIX
daktopoB. [lMonapmsaums un  pecdppakuyus.
Annapatypa gns  pedpaKkTOMeTpUyECcKnx
onpefneneHun. [lpakTndyeckoe npuUMeHeHne
NnonsapuMeTpu4eckux n pedpakToMeTPUYECKNX
N3MepEHNN.

14

20




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. XapakTepucTunku
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 (OyroBble, WCKPOBbIE, MOHUXKEHHOro
[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.
MeTponormuyeckue xapakTepucTUKK.

[MprMepbl NpakTU4eCcKoro NPUMeHeHNs aTOMHO-
abcopbunoHHoro metoaa.

18

18




Pasgen 9. Xpomatorpaduyeckme meToabl
aHanusa

Tema 24. Knaccudukaums
Xpomarorpadmyeckmx MeToa0B no
NPUMEHSAEMbIM dasam, MeXaHu3Mam
pasgenenust n TEXHUKE
XpomMaTorpacdmyeckoro aHanumaa.

Cnocobbl nonyyeHusi XpomaTtorpamm

(bpoHTanbHLIN, BbITECHUTENbHbIN,
SMIOEHTHBIN).

MonekynsapHo-agcopbLmoHHas
xpomatorpacpus. lNonapHble n HenonapHble
HenoaBWKHble dasbl M MPUHLMNBI UX BbIOOpa.
MogudumumpoBaHHbie cunukarenm KakK
copbeHTbI. MoaBwkHbIE hasbl M NPUHLMMBLI UX
BblOOpa.

MoHoobmeHHas xpomaTorpadus. CTpoeHue u
PUNKO-XMMUYECKUNE CBOMNCTBaA
WOHOOBMEHHUKOB. NoHoobmeHHoe
paBHOBecKe. CenekTnBHOCTb WMOHHOro
obmeHa u akTopbl €ro onpegensawwme.
Ob6nactn npUMeHeHna MOHOOBMEHHON
Xpomarorpacun.

OcapoyHasa xpomartorpadusd. [MnockocTHas
XpomaTtorpadusi. O6wwe NPUHLMMbI
pasgeneHus. Cnocobbl nosnyyeHust
MIIOCKOCTHbIX XpomaTorpamm (BOCXOOSLLWNA,
HUCXOOSALLMIA, KpyroBou, OBYMEPHbIN).
PeareHTbl gnsi NposiBNEHUs XpomMaTorpamm.
BymaxHas xpomatorpadusa. MexaHu3mbl
pasgeneHus. MoaBwmxHbIE dasbl.
MpeumyLiecTBa U HegocTaTku. TOHKOCMOMHas
xpomatorpadus. MexaHusmbl pasgeneHus.
CopbeHTbl n nogpwxkHble ¢asbl. Obnactu
NPUMEHEHNSI.
OKkncnnTenbHO-BOCCTAHOBUTENbHAS
xpomarorpadus.

Tema 25. [[a3oBas 7] >KMOKOCTHas
Xpomarorpacun.

Ma3o-agcopbumoHHasa (rasoTBepgodasHas) u
ras3o-xuakoctHasa xpomartorpadus. CopbeHThl
n Hocutenu, TpeboBaHuss K HUM. MexaHusm
pasgenenusi. Cxema razoBoro xpomatorpadga.
KonoHku. [leTekTopbl, X YyBCTBUTENbHOCTb U
CENEKTUBHOCTb. O6nacTtu NPUMEHEeHNS
rasoBow xpomaTtorpadcuu.

Buapl XNOKOCTHOM xpomartorpaguu.
MpeumyLiectsa BbICOKO3(PhEKTUBHOM
XnakocTtHon xpomatorpadcum (BAXKX). Cxema
XXNOKOCTHOro xpomarorpaca. Hacocbl,
KONMOHKN. OCHOBHbIE TUMbl OETEKTOPOB, WX
YyBCTBUTENbBHOCTb N CENEKTUBHOCTb.

WNtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas aTTectauus
(Ok3ameH, 3aueT)

20

20

12

223

2,75

10,25

Bcero koHTakTHas pa6ota u CP no
AvcuMnvHe

26,75

261,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eBHbIM NiaHoM He NpeaycMOTpeHo




5. ®OHAl OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMU

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

Kog HanmeHoBaHWe oueHOYHOro
lMokasaTenu oueHnBaHUA pe3ynbTaToB 06ydeHus
KoMneTeHuun cpeacTea
PackpbiBaeT CyTb TEOPETUYECKMX OCHOB XMMMUYECKMX, (PU3NYECKUX U
PUINKO-XUMUYECKMX METOLOB aHanmaa.
Bonpocebl ans YCTHOro
BbluMcnsieT KOHLUEeHTPaUnm BeLLecTs (MOHOB) B pasnuuHbIX obbekTax|cobecenoBaHus
OMK-2 Ha OCHOBE 3aKOHOB aHaNMTUYECKUX METOLOB.
BbiGupaeT meTton (MeToaMKy) aHanusa, NpoBOAMT cTaTUCTUYeckyto|lTpakTuko-opueHTUpoBaHHble
06paboTKy  9KCMEepUMEHTAnbHbIX AaHHbIX C  MCMOMb30BaHWEM|3a4aHus
MaTemMaTU4eCKMX METOLAOB MpKU peLleHnn 3a4a4 B NpodyeccnoHanbHom
OEeATeNnbHOCTU.
PackpbiBaeT TeopeTu4eckme OCHOBbI COBPEMEHHbLIX METOA0B aHanunaa
pasnnyHbiXx OOBLEKTOB WM METOOOB WHTepnpetaummM pesynbTaToB
3KCMEepUMEHTaNbHbIX OAHHbIX. Bonpocs! ans YCTHOTO
cobecepoBaHus
BbluncnseT konmyecTBO (KOHLUEHTpaLMio) BellecTBa B 0OObekTe,
Or1K-5 NCNoNb3ys KanmbpoBOYHbIN rpadvk B KOOpAMHATAaX: aHanMTU4ecKuin

CurHan - KOHUeHTpauu4.

BbiGupaeT MeTog (METOAMKY) BbINOMHEHUS M3MEPEHUIA KOHLLEHTPaLWI
BELlecTB (MOHOB) B pasNnWYHbiX OOBEKTaX W UHTepnpeTupyet
pesyNnbTaThl SKCNEPUMEHTANbHbIX AaHHbIX.

MpaKT1KO-OpUEHTUPOBAHHbIE
3apgaHus

5.1.2 Cnuctema v Kputepmm oLeHNBaHUA

Lkana oueHuBaHus

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMIN

YcTHoe cobecenoBaHue MncbmeHHas paboTa

5 (0Tnn4yHo) NoHMMaHWe YCnoBusl 3adauyun, BrageeT

[NonHbIN ncyepnbiBaoLLMiA OTBET,
nokasbiBalLWU MNOHUMaHWE MpeameTa.
OpureHTUpyeTca B OCHOBHbLIX TEePMUHaXx,
3HaKOM C OOMOSMHUTENbHOW NuTepaTypown,
npaBunNbHO OTBEYaeT Ha JONOSTHUTENbHbIE
BOMpPOCHI.

CTyneHT nokasbiBaeT npasunbHoe

HaBblkaMX aHanusa Ycrosusi, BblGOpPOM
HY)XHbIX 3aKOHOB U cpopMyn [ansi ee
peLueHus.

YmeeT npaBuUnbHO O6BSACHNTb
TEOpeTUYEeCKMe OCHOBbI aHanMTUYECKUX
MeTOZOB U MpaBUMbHO BbIGpaTb METOoA,

4 (xopoLwuo) €e peLleHus.

aHanuaa.
CraHpapTHbIN OTBET, TNLLEHHBbIN
WHONBMAYANbHOCTH. HonyckaeT

He3HauuTenbHble  MOrpeLuHOCTU  Mpu
oTBeTe Ha BOMpOChI.

CTymeHT  nokasbiBaeT  JOCTaToOYHOE
noHUMaHWe Yycrnosus 3agjadu, Bnageet
HaBblkaMX aHanu3a ycroBusl, NyTaeTcs B
BbIGOPE HYXHbIX 3aKOHOB W hopMyn Ans

Ymeet npaBuibHO 0OBACHUTL
TEopeTUYeckme OCHOBbI aHaNUTUYECKNX
METOL4OB W MpaBuIbHO BblbpaTb MeTon
aHanuaa.

HenonHbin OTBET, nMerT MEecCTO
HebGonblne  npobensl B 3HaHMuAX.
[onyckaeT NOrpewHocT! Npu OTBETE Ha
BOMpPOCHI.

3 (ynoBneTBOpUTENLHO)

lMokasbiBaeT 3HaHus yqe6Horo mMmaTtepuana
B MWHUManbHOM obbeme. ,D,OI'IyCKaeT

fonbLuoe KOnn4ecTBoO
HenpuHumMnmanbHbIX OLUMOOK. MoxeT
YCTPaHUTb nx Cc NOMOLLbIO

npenogaBsaTend.




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 oTBeTMTb 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 KOHTPOJIbHbIX 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 UMK UHbIE MaTepuarnbl, HeO6xoAMMble NS OLeHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n |

dopMynMPOBKM BOMNPOCOB

Kypc 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 OOHOOCHOBHbIX 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. MexaHnam 6ycdepHoro AencTBus.

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

KﬂaCCMd)I/IKaLI,I/IFl TUTPUMETPUYHECKNX MEeTOAO0B aHaunsa.

Teopvwl KMCINOTHO-OCHOBHbIX UHOWKATOPOB.

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

YpaBHeHue HepHcTta. CTaHgapTHbIN U hopMarnbHbIN NOTEHUMAnbI.

—
()]

BrnivsiHne xnmmnyeckux B3aMmoaencTBun Ha BEJTNMYNHY OKUCITUTESTIbHO-BOCCTAaHOBUTEJIbHOIO NnoTeHunana: pH,
Komnnekcoo6paaoBaHme, o6paaoBaHme MariopacTBOPUMbIX COEUHEHUN.

—
(o]

I'Ipl/lpop,a XUMMUYECKOWN CBA3U B KOMMNIIEKCHbBIX COEAMHEHUAX C TOYKM 3pEeHnA Teopumn KpuctTansn4eckoro nona.

—_
~

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

—
o]

Cxema 06pa3OBaHVIﬂ ocagka. MexaHu3mbl ocaxaeHus.
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q)aKTOpbl, BIMUAKOLWNE Ha NOJTHOTY OCaXaeHnsa 0CaKoB.

20 MpruunHbl 3arpasHeHns ocagkos. Knaccugukauunsa pasnuyHbix BUO0OB COOCaXOEHUS.

21 Cnocobbl YMEHbLUEHUSI COOCAXOEHUS.

22 KonnuecTBeHHbIN aHanu3. 3agadm Konn4yecTBEHHOro aHanmsa. MeToabl KonM4yecTBEHHOro aHanmaa. PacyeTbl
B KONMYECTBEHHOM aHanmse.

23 XapakTepuctmka TUTpUMETPUYECKOro aHanumaa. Peakummn, ncnonb3yembie B TATPUMETPUYECKOM aHanmse.
Knaccudukauus MeETOAOB TUTPUMETPUN.

24 OCHOBHOW 3aKOH B TUTPUMETPUYECKOM MeToAEe aHanmn3a. PacyeTbl B TUTpUMeETpun.

o5 KucnoTHo-ocHoBHOEe TupoBaHue. Knaccundmkaums metoga. CtaHgapTHble pacTBopbl. Belunucnernne
KOHLIEHTpaLMn BOOOPOAHbLIX MOHOB, PH B pacTBOopax aneKkTponmMTOoB.

26 TuTpoBaHWe CUNbHOW KUCAOThI CUSTbHBIM OCHOBaHUEM. KpyBble TUTPOBaHNA.

27 TuTpoBaHme cnabbix KUCOT CUMBbHBIMW OCHOBAHUSAMW. TUTPOBAHNE CUSbHbBIX KUCNOT cnabbiMM OCHOBaHUSMM.
KpvBble TUTpOBaHUS.

28 |TuTpoBaHue cnabbix KUCNOT cnabbiMy ocHOBaHUsIMU. KpuBble TUTPOBaHWSI.

29 MoHHasa Teopust KNCNOTHO-OCHOBHbLIX MHAMKATOPOB.

30 |XpomodhopHas TEOPUSA KUCITOTHO-OCHOBHbBIX MHOMKATOPOB.

31 OKMCNUTENBHO-BOCCTAHOBUTENbHOE TUTPOBaHME. KpnBbie TUTPOBAHUA.

32 MeToabl 06HapyXeHWUst KOHEYHOW TOUKN OKUCIIMTENBbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMWS.

33 KomnnekcoHomeTpudeckoe TutpoBaHne. Kpuebie TUTPOBaHMS.

34 MeToabl 06HapyXeHWsi KOHEYHOM TOYKN KOMMIIEKCOHOMETPUYECKOTO TUTPOBaHUA.

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

36 |OcobeHHOCTU KONNOMAHbIX PAacTBOPOB 1 CNOCODbLI UX MOMYyYEHUS.

37 OcapgutenbHoe TuTpoBaHue. KpmBble TUTPOBaHMS.

38 MeToabl 06HapyXeHWst KOHEYHOW TOYKU OCagUTENbHOMO TUTPOBaHMS.

39 |CywHocCTb rpaBMMETPMYECKOro aHannsa. Tunbl rpaBUMETPUYECKUX ONpeaeneHni.

40 Teopusi ocaxxgeHus B rpaBMMETPUYECKOM METOAE aHanun3a: BbIbop ocaguTens, NonHOTa OCaXaeHUs,
MexaHn3m ob6pa3oBaHNs 0CaaKOB.

41 O6Lwas xapakTepucTuka NoTeEHUMOMETPMYECKOro aHanma3a. Knaccudukaumss metogos.

42 OnekTpogbl B noTeHUMOMeTpun. IHamMkaTopHble anekTpoabl. Anektpodbl 1-ro, 2-ro, 3-ro pogos. AnekTpoasbl
Ha WOH BOAOpoOaaA.

43 OneKkTpoabl CpaBHEHMS.

44 MoTeHumnomeTpuyeckoe TuTpoBaHue. Cnocobbl onpeaeneHns KOHEYHOWM TOUKM TUTPOBaHNS.

45 MoHcenekTuBHble anekTpoabl. OCHOBHLIE XapaKTEPUCTUKM MOHCENEKTUBHbLIX 31TIEKTPOLOB.

46 Knaccudukauus NOHCENEKTUBHbBIX 3NEKTPOOOB.

47 KoHgyktomeTpus. MNpamasa n kocBeHHasi. XapakTepuctuka MeTogoB.

48 KoHgykTomeTpuyeckoe TutpoBaHue. CywHocTe MeToga. OnpeaeneHme TOUKM 9KBMBANEHTHOCTM MO
3NEKTPONPOBOLHOCTH.

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

50 |TeopeTu4eckne OCHOBbI BOSIbTaMNEPOMETPUYECKOro aHanu3a. YpaBHeHe NnbkoBunya.

51 Onpepenenne KOHLEHTpaLMKM BELLECTB B pacTBOPE BOSIbTaMNEPOMETPUYECKUM METOO0M.

52 TeopeTunyeckne oCHOBbI METOAA SMUCCUOHHOM cnekTpockonun (3C)

53 KaueCcTBEHHbI BMUCCUMOHHbIN aHanua.

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

55 KonuuecTBeHHLIN cnekTpanbHbI aTOMHO-3MUCCUOHHBIN aHanns3. PoToanekTpuyeckne MeTogbl.

56 |TeopeTnyeckne oCHOBbI METO4A aTOMHO-abCOpPOLMOHHOM CNEKTPOCKONUM.

57 |Cnoco6bl onpeaeneHns KOHLEHTpaLumn BELLECTB C MOMOLLbI0 aTOMHO-a6CopOLMOHHON CNEKTPOCKOMUMN.

58 TeopeTunyeckme ocHoBbl (POTOMETPUYECKUX METOLOB. OntwquKwe CBOWCTBA OKpaLLEHHbIX pacTBOPOB.
3aKoHbl NPOXOXAEHUA cBETA Yepes BelecTBo. MonsapHbI KoadpduumeHT abcopbumm (nornoweHns).

59 LiBeT pactBopa. CnekTpbl nornoweHnsi. Bbibop ycrnosuii Ans KONOpPUMETPUYECKNX onpeaeneHnin. MpuymHbl
OTKITOHEHMSI OT OCHOBHOIO 3aKOHa pOTOMETPUMN.

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

61 Cnocobbl M3MepeHNst UHTEHCMBHOCTU CBETONOrNOLEeHUs. BuayanbHble MeToab!.
DOTOINEKTPOKONIOPUMETPUYECKME METObI.

62 Annapatypa ans oTo3NeKTPOKONOpPUMETPUIECKNX namepeHnn. OgHonyyesble (DOTOINEKTPOKOSTIOPUMETPbI.

63 [PoTOMeTpuyeckme meToabl onpeneneHnst KOHLEHTpaLUun BELLECTB B pacTBope.

64 MpowncxoxaeHue NK-cnektpos. Obnactu NK-cnektpa.

65 Pernctpaums UK-cnektpos. MNpumeHenne VIK-cnektpomeTpun




TeOpeTVI‘-IeCKVIe OCHOBbI JTIOMUHECLUEeHTHOIro MeToa aHanmsa. KJ'IaCCVId)VIKaU,VIﬂ JNIOMUHecCUeHUnn.

66
ﬂFOMVIHOd)Opr. MexaHn3M BO3HUKHOBEHUSA NIOMUHECLEHLIMN.

67  |3akoHbl NioMUHecUeHUMUN. TylleHne MOMUHECLIEHLIMMN.

68 AnnapaTtypa ans noMmHecUeHTHOro aHanmaa. dnyopumeTpbl. CnektpodnyopumeTpbl.

69 npaKTVI‘-IeCKOG npuMmeHeHne NioMMHeCLeHTHOro aHanmaa. COpTOBOVI NIOMUHECLEHTHbIN aHanma.
JIloMrUHecUeHTHaqa MWKPOCKOMNUA. KayeCcTBEHHbIN N KONMNYECTBEHHbIN JTIOMUHECLIEHTHBIN aHanus.

70 TeOpeTI/I‘-IeCKI/Ie OCHOBBbI HereJ'IOMeTpI/I‘-IeCKOFO n Typ6w,qmmeTqueCKoro MeTo40B aHanmsa.

71 MeTtoapl onpeaeneHna KoHUueHTpauun BelwecTB B pacTBope C NOMOLLbIO He(benomeTpmquKoro n
Typ6mummeTpmquKoro MEeTOOB aHalmn3a.

72  |AnnapaTypa Ans nposeaeHus HedenoMeTPUYECKoro U TypBuanMeTpUYeckoro MeToaoB aHanmsaa.

73 Monspusauns monekyn. BeiBog dopmynbl JlopeHu-flopeHTua.

74 TeOpeTI/I‘-IeCKI/Ie OCHOBDbI pedapaKTomeTqueCKoro mMeToaa aHanuaa. lNokasatenb npenomMneHus. 3aBMCMMOCTb
nokKkasarensd nperioMmneHnsa ot pasyinvyHbIX CbaKTOpOB.

75 MpakTuyeckoe npumeHeHne pedpakToMeTpPUMn.

76 TeOpeTI/I‘-IeCKI/Ie OCHOBDbI xpomaTorpa(bmquKoro MeToga aHanumsa. KﬂaCCVId)I/IKaLI,I/IFl xpomaTorpa(bmquKmx
METOOB.

77  |Buabl xpoMaTtorpadouu no mexaHmamam pasgeneHus. MonekynspHo-aacopGLUMoHHaa xpoMaTtorpadgus.

78 MoHoobMmeHHas xpomaTorpadus. OcagovHas xpomatorpadus.

79 TeopeTudeckne oCHOBbI XpoMaTorpadmMyeckoro aHanumaa rasos. NpuHUMN ra3osBor xpomaTtorpaduu.

80 AnnapaTtypa ans rasoBoun xpomartorpaduu.

81 PacnpegenutenbHasa xpomartorpadus. OKMCNUTENbHO-BOCCTAHOBUTENbHAsS XpoMaTtorpadus.

82 Ocob6eHHOCTN 1 BUAbI BbICOKOA(IEKTUBHOM XUOKOCTHOM XpomaTorpaduu.

83 AnnapaTypa ans BbICOKO3(p(PEKTVBHOW XNAKOCTHON XpomaTorpadum.

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 pactBopunu 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 pacteBopa u3pacxogoBanu 18,34 cm3 pactBopa NaOH. Onpegenvte MOMSIPHYIO KOHLEHTpauumio
akBuBaneHta 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 npoMexXyToyHoM aTrectauum m nopsifok NMKBUAaLMmM akageMm4ecKkomn
3a0MKEeHHOCTH

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

YcTHas + lMNucbmeHHas KomnbloTepHOE TECTMPOBaHME 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-METOANYECKOE N N(H®OPMALIMOHHOE OBECMNEYEHUE aANCUUNNUHDI
6.1 YuebHasa nutepaTtypa

ABTOp

3arnasve

MN3paTenbcTBO

[og nspaHus |

Ccblinka

6.1.1 OcHoBHas y4yebOHasa nutepartypa

3onoTos 1O. A.

BeeneHue B aHannTn4yeckytro

https://ibooks.ru/read

XUMMIO. — 2-e n3g.,| Mocksa: Jllabopatopus 2020 ing.php?
3MEKTPOH. 3HaHWU short=1&productid=3
72679
MonyaktoBa, B. A.,|®usnko-xummyeckne metoabl|Benropon: Benropoackuii https://www.iprbooks
Myxauesa, B. [. aHanusa rocyapCTBeHHbI hop.ru/92304.html
TEXHOIOrMYecKkun 2018
yHuBepcuteT um. B.T.
LWyxoea, O6C ACB
MonyakTtoBa, B. A. AHanuTtuyeckas xumusa. | benropoa: benropogckui https://www.iprbooks
Xumunyeckue MeTobl rocy4apCTBEHHbIV hop.ru/92239.html
aHanusa TEXHOMOrM4YeCcKnmn 2018
yHuBepcuteT um. B.I.
Wyxoea, 36C ACB
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
CrapukoBa T. A.|AHanuTudeckad xumus u http://publish.sutd.ru/
JlbicoBa C. C.,|dun3sunko-xnmmyeckme mMeToabl tp_ext_inf_publish.ph
3eBaukmmn 0. 3.,|aHanunza. dusmko- p?id=3162
XonoxoHosa J1. U. XUMUYECKNE MeToAbl cne.: crierynta 2016
nccrnegoBaHus.
MoHooOMeHHast
Xpomatorpadgus
AnapHes, A. U.,|AHanutnyeckad xumusa HoBocunbupck: https://www.iprbooks
KaszakoBa, A. A.,|bnsmko-xummnyeckne metoabl HoBocubupckumii hop.ru/91180.html
AnekcaHgposa, T. . |aHanu3a rocyapCTBEHHbIN 2018
TEXHUYECKUN
yH/MBEpcuTeT
JlbicoBa C. C.,|AHanuTuyeckana xumusa u http://publish.sutd.ru/
CkpunHukoBa T. A.,|punsmko-xummyeckne MeToabl tp_ext_inf_publish.ph
3eBaukuii 0. 3. aHanusa. dmanyeckas XMmus. p?id=2017201
MoTeHunomeTpus. cne.: crierynta 2017
MoTeHUMoMeTpuyeckoe
TUTpPOBaHue
JInHbKO, n. B.,|TeopeTtuyeckue OCHOBbI http://www.iprbooksh
PygoHuukas, O. B.,|aHanuTuyeckon xmmmm MockBa: Poccuicknin op.ru/104270.htmi
KyntbiwkuHa, E. K, YHUBEPCUTET APYXObI 2018

[obpoxoTtoBa, E. B.,
XpycTanes, B. H.

HapopoB

6.2 Nepe4veHb NnpocdheccruoHanbHbIX 6a3 AaHHbIX U UH(OPMaLIMOHHO-CNPAaBOYHbIX CUCTEM

CnMcoK hM3NKO-XMMUYECKNX BENNYNH cucTeMbl CU ¢ 0603HaUYeHUSIMU 1 pa3MepPHOCTLIO [DNEKTPOHHbIN pecypc].
URL: http://old.iupac.org/reports/1993/homann/index.html

OKMCNNTENBHO-BOCCTAaHOBUTENBHbIE
http://www.chem.msu.su/rus/handbook/redox/welcome.html

OnekTpoHHO-6MbnnoTedHas cuctema IPRbooks [OnekTpoHHIn pecypc]. URL: http://www.iprbookshop.ru

OnekTpoHHasi bmbnmoTeka y4ebHbix naganHun CMNoryrnTa [QnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru
6.3 MNepe4veHb NULEH3UOHHOIO U CBOBOAHO pacnpoCcTPaHAEeMOoro NpPorpaMmMHoOro o6ecneyeHus

Microsoft Windows

MicrosoftOfficeProfessional

noTeHuunanbl

[OneKkTpoHHbIN

pecypc]. URL:

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCcTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

JlaBopaTopHble 3aHATMS CO CTYAEHTAMW MPOBOASATCS B CMNeuManuMavMpoBaHHbIX MNOMeLleHUsX Kadeapbl,
060pyAOBaHHbIX XUMUYECKOW MOCYAOW, XUMUYECKUMU peakTMBaMU, U3MEPUTESIbHbIMU NpuGopamu, OUCTUINATOPOM,
CyLUMINbHBIMY WKadammn, MydenbHON NeYblo, KOMMbIOTEPOM.

Ayautopus OcHalueHne
NeKuMoHHas MynbTmeaminHoe obopynoBaHue, cneunanmanpoBaHHas mebenb, Aocka
ayouTopus

YyebHas ayautopusi

Cneumnan n3npoBaHHas mebenb, gocka
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