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1 BBEQEHUE K PABOYEN NPOrPAMME OUCLIUMNIHDI

1.1 Uenb aucumnnuubl: CcopmupoBaTb KOMMNETEHLMU OOyYaroLerocs B 06nacT NpoBeAEHUs XMMUYECKOTo
aHanmusa pasnuyHbiX OOBbEKTOB WCCNeAOBaHUA C WCMOMb30BaHMEM XUMUYECKUX, (DU3NYECKUX U PU3NKO-XUMUYECKUX
MEeTO0B.

1.2 3agauv AUCLUUNNNHBI:

* HAY4YUTb TEOPETUYECKUM OCHOBAM Ka4eCTBEHHOIO U KONMYECTBEHHOrO XUMUYECKOro
aHanu3a; TeopeTu4eckMm OCHOBaM MHCTPYMEHTasbHbIX METO4OB aHan1aa;

* MoKasaTb NpaBuUINbHOCTL NPo6ooTOopa 1 NPoGONOAroTOBKM; NPaBUINbLHOCTL Bbibopa
mMeToaa (Mnu MeToaoB);

* MO3HAKOMUTb C METOANKAMM BbINONHEHWS UBMEPEHNI A1 PELLEHNST KOHKPETHbIX
3apad npodeccrMoHanbHoOM AesTenbHOCTU.

1.3 TpeboBaHusA K NpeaBapUTEeNLHON NOAFOTOBKE ObyyatloLerocs:

MpenBaputensHas NOAroToBKa NpeanonaraeT co34aHne OCHOBbI A1 (hOPMUPOBAHMSE KOMNETEHLUIA, YKa3aHHbIX
B M. 2, NPU U3y4eHUN OUCLIMNIINH:

O6Lwan n HeopraHndeckas XMmums

MaTtemaTtuka
dusnka

2 KOMNETEHLUUN OBYYARKLLEIocsd, ®OPMUPYEMbIE B PE3YJNIbTATE OCBOEHUA AUCLIUMNITUHBI

OlMK-1: CnocobeH y4ynTbiBaTb COBPEMEHHbIE TEHAGHLMWN Pa3BUTUA TEXHUKU U TEXHOJOrMi B o6nactm
TexHoccepHOM 6e30NacHOCTU, U3MEPUTENTbHON U BbIMUCIIUTENBbHOW TeXHUKU, MUH(POPMALIMOHHbLIX TEXHONOIMN
npw peLieHMn TUNOoBbIX 3aaay B 06nacTy npodeccMoHanbHON AeATEeNbHOCTU, CBA3aHHOM C 3alUMTOMN
OKpy>KatoLuen cpeabl U obecnevyeHnemMm 6e30MacHOCTU YenoBekKa;

3HaTb: OCHOBHblE XUMMUYECKME 3aKOHbl U Teopuu, (bVI3VIKO-XI/IMI/I‘-IeCKVIe MeToadbl aHalnn3a, OCHOBHble 3TaMbl
KayeCTBEHHOrO W KOJIMYECTBEHHONO XMMWYECKOTO aHanu3a pasfuvHbiX BELecTB, MEeTOAbl pasgdeneHns wu
KOHLEHTPMPOBAHWUS BELLIECTB, METPOSIOrMYECKNE XapaKTEPUCTMKUN KITACCUHECKNX METOAOB aHanusa.

YMeTb: noarotoButb Npody K aHanusy, NporHO3MpoBaTh BIUSIHWE pasfMYHbIX DAKTOPOB Ha PaBHOBECKME B XUMUYECKNX
peakumsax, BbIMOMHUTL aHanu3 obbekTa KNnacCU4eckMM METOAOM, MPOBECTM CTaTUCTUYECKYD 0B6paboTKy pesynbTaTtoB
N3MEPEHUN.

BnapeTtb: HaBblkamu paboTbl C XUMWYECKMMUW peakTMBamu U npudopamu, MNPOBEAEHUS KONMYECTBEHHOIO WU
KayeCTBEHHOro aHanM3a XUMUYECKMU U PUBKMKO-XUMUYECKMM METodaMW, HaBblkaMW KOPPEKTHOM  OLEHKU
NOrpEeLLHOCTEN NPY UX NPOBEAEHNN.




3 PE3YNIbTATbI OBYYEHUA MO AUCLUUNITUHE

HaumeHoBaHve 1 cogepkaHne pas3aenos,
TEeM U y4ebHbIX 3aHATUIA

CemecTp
(kypc gnst 3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

Jlab.
(4achbl)

CP
(4achbl)

MHHOBaLI.

dopmbl
3aHATUN

dopma
TekyLero
KOHTpOnNS

Paspgen 1. BeegeHue mn meTtpornormdeckme
OCHOBbI XMMWYECKOro aHanmsa

Tema 1. OcHoBHble NOHATUSA
aHannTU4YeCcKon XMMUN.

Mpeamet aHanuTn4eckomn XUMUN.
CtpykTypa aHanuTn4eckomn XUMUN.
3HayeHne  aHanUTMYecKkom  XumMuM B
pasBUTUN  ECTECTBO3HAHUS, TEXHUKM U
HapoaHoro xossctea. Buabl aHanwuza:
N30TOMHBbIN, 3MEMEHTHBbIN,
PYHKUMOHANbHbLIN, CTPYKTYPHbIN,
MONEKYNSpHbIA, (pa3oBbIn.  XuMunyeckue,
PUINKO-XUMUYECKUE, duanyeckme 7]
Guonornyeckme metoabl aHanmsa. Makpo-,
MUKPO- 1 YNbTpaMUKpoaHanms.
CoBpeMeHHOE COCTOsIHME U TeHOEHLMU
pasBuTUA aHanuTn4eckomn XUMUN:
WHCTPYMeHTanmaawms, aBTOMM3aUUS,
MaTtemaTusaums, yBenuyeHune aonn
PU3NYECKUX MEeTOAOB, nepexoa K
MHOTOKOMMOHEHTHOMY aHanmay.

0,75

Tema 2. OCHOBHblE METpONOrM4eckme
NOHATMSA N NpeacTaBneHuns. AHanMTUYeCKUin
curHan n nomexu. O6vem mHdopmaumm B
aHanUTM4eCKoMm curHane. OcHoBHblE
cTagum XUMUYECcKoro aHanmsa. Bbibop
MeToda aHanu3a W COCTaBIiEHWEe CXeMm
aHanu3a. Knaccudumkauma norpeluHocTen
aHanmsa.  OCHOBHble  XapaKTepUCTUKU
MeToda  aHanu3a:  MnpaBWibHOCTb U
BOCMPOM3BOAUMOCTb, KoacbomumeHT
YYBCTBMTEMNBHOCTW, Npegen obHapyXeHus,
HWXXHSASA 1 BEPXHSAS rpaHuubl onpegensembix
cogepxaHui. Crtatuctudeckas obpaboTka
pe3ynbTaToB U3MEPEHUN.

JTabopatopHasi paborta. TexHuka
6e30nacHOCTH,

ra

Paspen 2. PaBHOBecus B TOMOMEHHbIX
cuctemax

Tema 3. XumMuyeckne paBHOBECUS B
peanbHbIX CUCTEMAX.

dakTopbl, BNUSAKLWME Ha paBHOBECUE B
peanbHbIX cuctemax. BrninsHne
AMEKTPOCTaTUYECKUX B3aUMOAENCTBMM Ha
paBHOBecCHeE. KoadhpuumneHTs!
aKTMBHOCTU. VoOHHas cumna. pacTBopax.
Teopuss [ebasa- Xiwokkensa. Bsaumocesian
MeXay WOHHOW CUMon U Ko3auumneHTomM
aKTMBHOCTU. BnwusHnMe conbBaTauuMM Ha
paBHOBeCHE. Bnusanue XUMUNYECKNX
B3aMMOOENCTBUN Ha paBHOBecCHe.
OnuncaHne croxHbIXx paBHoBecun. Meton
KOHKypupylowmnx  peakumin. OOwas u
paBHOBeCHasi KOHLIEHTpaLuu.
KOHLIEHTDALMOHHbBIE KOHCTAHThI




Tema 4. Pacuer pH B pacTBopax KucCnor,
OCHOBaHWI, conewm, KMCNOTHO-OCHOBHbIX
OydepHbIX cuctemax.

Bbluucnenns pH pacTBopoB OOHOOCHOBHbLIX
KACNOT W OAHOKUCMOTHBLIX  OCHOBaHWH,
MHOFOOCHOBHbIX KWUCMOT W MHOFOKUCMOTHbIX
OCHOBaHWIN, CMECU KUCMOT N OCHOBaHWUNA.
KoHCTaHTa  KMCMIOTHOCTU U OCHOBHOCTMW.
Bnuanve pH Ha pguccounaumio  cnabbix
OAHOOCHOBHbIX  KucnoT. BnuaHne pH Ha
auccoumnaumio cnabblx LBYXOCHOBHbIX KUCIOT.
PaBHOBecMss B  npoueccax  ruaponusa.
MexaHuambl  rugponusa.  KonuyecTBeHHble
XapaKTepucTukm npotiecca rmgpornusa.
BbluncneHune pH pacTBopoB conewm,
06pa3oBaHHbIX  @aHMOHaMM  MHOTFOOCHOBHbIX
KNCNOT.

BydepHble cuctembl U nx ceonctea. Pacuet
pH. bydepHaa emMkocTb. 3aBUCMMOCTb
OydepHO  eMKOCTM  OT  KOHLEHTpauumu
O6ydepHoro pactBopa. bydepHas emkocTb
CUNbHbIX KUCIIOT U OCHOBAHWN.
B3anmogencTteme KuUCnoTbl M OCHOBaHUS
Pacyet pH.

Tema 5. TutpumeTpudeckme MeToabl aHanusa.

MeToabl TUTPUMETPUYECKOTO aHanmsa.
Knaccudpumkanms. TpeboBaHus,
npeabsiBnsemMbie K peakumm B
TUTPUMETPUYECKOM aHanuase. Buapbl

TUTPUMETPUYECKUX OMpedeneHnii: npsiMoe U
obpaTHoe TUTpOBaHWE, oOMnpeaenexHve no
3amelyeHmio. Cnocobbl BhblpaXeHWs cocTaBa
pacTBOPOB B  TUTPUMETPUU. OKBMBAIEHT.
MonsipHas wmacca skBuBaneHTta. MonsipHas
KOHLIEHTpaLusi. MepBUYHbIE CcTaHgapThbl,
TpeboBaHms K HuUM. PukcaHanbl. BTopuyHbie
cTaHgapTbl. Buabl KpuBbIX TUTpoOBaHusA (S-
obpasHble, nuHelnHble). CkavyoKk TUTPOBaHMS.
Toyka 3KBMBANEHTHOCTM W KOHEYHas Touka
TUTPOBaHMSA. ABTOMaTUYECKNE TUTPATOPBI.
JlabopatopHass pabota. KucnoTHo-ocHoBHOE
TUTpOBaHMeE. ALUMOUMETPHUS.

Tema 6. KucnoTHO-OCHOBHOE TUTPOBAHME.
MocTpoeHMe KpUBLIX TUTPOBAHUSA: CUIbHas
KMcrnota — CWUNbHOE OCHOBaHWe, crnabas
KMcrnota — CWUITbHOE OCHOBaHWe, CcurbHas
Knucnota — cnaboe ocHoBaHue, cnabas kucnota
— cnaboe ocHoBaHue. BrnvsHue BenUUUHLI
KOHCTAHT  KUCITOTHOCTU WUIIM  OCHOBHOCTM,
KOHUEHTpaLUuM KUCIOT WNU  OCHOBAHWA U
Temnepatypsl Ha xapakrep KpMBbIX
TUTpoBaHus. MNMpaBuno Beibopa MHAUKaTopa.
KMCNoOTHO-OCHOBHOE TUTPOBaHME B HEBOAHbIX
cpenax. Teopuu KMCNOTHO-OCHOBHbIX
WHOUKaTOPOB. Haunbonee ncnonb3yemble
KMCINOTHO-OCHOBHbIE  MHAMKATOpPbl.  Owunbkn
TUTPOBaHMSA MpU ONPeAeneHun CUMbHbIX U
cnabbIX KUCIOT U OCHOBAHWUN, MHOTOOCHOBHbIX
KMCNOT N OCHOBaHUIA.

JNNaGopaTtopHass paboTta. KucnoTHO-OCHOBHOE
TUTpoBaHMe. AnkanuMmeTpus.

ra




Paspen 3. PaBHOBecuss B OKUCIUTENbHO-
BOCCTaAHOBUTENbHbIX NpoLieccax

Tema 7. OKMCNMTENbHO-BOCCTAHOBUTENbHOE
paBHOBeCHE.

OneKTpoaHbIN noteHuman. YpaBHeHue
HepHcta. CrangapTHbii  #“ dopManbHbIN
noTeHumansl. BnusiHue XUMUNYECKNX
B3aMMOAENCTBUIA Ha BEITUYUHY OKUCIIUTENBHO
-BOCCTaHOBUTENbHOIo noteHuuana: pH,
KomnnekcoobpasoBaHue, obpasoBaHue
ManopacTBOPUMbIX COeANHEHUN. KOHCTaHTbI
paBHOBeCUS OKUCTIUTESBbHO-
BOCCTaHOBUTENbHbIX peakLumn. Cea3sb
KOHCTaHTbl paBHOBECUSI CO CTaHOapPTHbIMU
noteHumanamu. HanpasneHne peakumm
OKUCNEHUA-BOCCTAHOBNEHNS. dakTopbl,
BNUAKOLLME HA HanpaBrieHWe OKUCIUTENbHO-
BOCCTAHOBUTESNbHbIX  peakumn. MexaHuambl
OKUCTNTENBbHO-BOCCTAHOBUTENBHbIX PeaKLnN.
OCHOBHbIE HeopraHu4eckne u opraHudeckue
OKUCAINTENN 1 BOCCTAHOBUTENN, NPUMEHSIEMbIE
B aHanuse.

JTabopatopHas paborTa. OkucnuteneHo-
BOCCTaHOBUTENbHOE TUTPOBaHME.
lMepmaHraHaToMeTpus.

Tema 8. OkncnUTEnbHO-BOCCTAHOBUTENBHOE
TUTPOBaHUe.

PacyeTr ¥ nocTpoeHue KpuBbIX TUTPOBaHUA.
dakTopbl, BAUSKOLWME HaA XapakKTep KpPUBbIX
TUTPOBaHMS: KomMmnnekcoobpasoBaHue,
KOHLIEHTpaLUusa MOHOB BOAOPOAA, MOHHAsA cuna.
Cnocobbl  onpefeneHnss  KOHEYHOM  TOYKU
TUTPOBaHMS. Hanbonee N3BECTHbIE
OKNCINUTENBbHO-BOCCTAHOBUTENbHbIE
NHOWKATOPbI. MorpewHoCcT  TUTPOBaHUS.
MeToabl  OKMCIUTENbHO-BOCCTAHOBUTENBHOIO
TUTPOBaHMS: nepmaHraHaToMeTpus,
OnNXpoMaToMeTpusl, nogo- U MogMMeTpUs u ap.
JTabopatopHasi pabora. OkucnuteneHo-
BOCCTaHOBUTENIbHOE TUTpOBaHMe. Moan- u
nogomeTpus.

ra




Paspen 4. PaBHoBecMs B  npoLeccax
KOMMNekcoobpa3oBaHus

Tema 9. KomnrnekcHble coeguHeHus.

Twunbl KOMMEKCHBbIX COeINHEHUN,
nUcnomnb3yemMblX B  aHaNUTUYECKON  XUMUWN.
Knaccundunkaumnsa kKoMnnekcHbIX COeaNHEHUI Nno
XapakTepy B3auMOLEWCTBUA MeTann- nuraxHg,

no OQHOPOAHOCTY nvraHaa Z
koMnriekcoooGpa3oBarens: BHyTpUcdepHsle U
BHeLUHecepHble KOMIIIEKChl,
OofAHOpOAHONUraHaHble Z

CMeLLaHHONUraHaHble, NoNusAepHbIE.
Mpupoda XMMUYEcKol CBSI3W B KOMMIEKCHbIX
coeavHeHusiX. Teopusi  KpUCTanmMyeckoro
nons. Metoa MonekynspHeIx opGuTanen.
CneKTpoXUMUYecKuii psg NuraHgos.

KonunyecTBeHHble XapakTepucTukm
KOMMNJEKCHbIX CoeanHeHUNn, KOHCTaHTbI
yCTOﬁ‘-IIABOCTM, CcTeneHb O6paSOBaHMﬂ

komnnekca. Knaccudumkauna  KOMMMEKCHbIX
cCoeAVHEHMN MO  TepMoAUHAMUYECKOW W

KMHETUYECKON YCTOMYMBOCTW. CsoicTBa
KOMMMEKCHbIX coeguHeHnNn, numetoLne
aHanuTM4yeckoe  3HayeHue:  YCTOMYMBOCTb,
pacTBOPUMOCTb, oKkpacka, neTyyecTb.
MexaHn3ambl 3ameLLeHns nuraHgos:

accoumaTmMBHbIN U ANCCOLMATUBHBIN.
BO3MOXHOCTM MCMOMb30BaHUSA  KOMMIEKCHbIX
COEAMHEHMN W OpraHU4ecKUx peareHToB B
pasnuyHbIX MeTofax aHanusa.

JTabopatopHass pabota. Konnoksuym Ne1 no
Temawm: PaBHoBecus B FOMOTEHHbIX,
OKUCTNTENBbHO-BOCCTAHOBUTENBHLIX CUCTEMAX
N npoLeccax KoMmnrekcoobpasoBaHUS.

Tema 10. KomnnekcoHomeTpunyeckoe
TUTpOBaHMe.

HeopraHuyeckne 1 opraHuyeckme peareHTbl B
KOMMEKCOHOMETPUMN. Cnocobbl
KOMMIIEKCOHOMETPUYECKOTO TUTPOBaHUS:
npsimoe, obpaTtHoe, BblTECHUTENBHOE,
kocBeHHoe. PacuyeT © nocTpoeHne KpuBbIX
TUTpoBaHus. Cnocobbl onpeaeneHnsa KOHeYHON
TOYKU TUTPOBaHMS. MeTannoxpomHbie
NHANKaTOPbI N TpeboBaHWs, NPeabABSEMbIE K
HUM. BaxHenwune YHUBepCcanbHble n
cneuundmrdeckue MeTanfIoXpOMHbIe
WMHOVKATOPbI. Owunbkn TUTPOBAHMS.
CenekTnBHOCTb TUTPOBaHWS U cnocobbl ee
MOBbILLEHNS.

JTabopatopHasi pabora.
KomnnekcoHomeTpuyeckoe TMTpOBaHMe.

ra




Paspen 5. PaBHOBecus B reTeporeHHbIX
cmcTemax (npoueccel ocaxaeHus n
COOCaXAeHus)

Tema 11. PaBHOBecus B cucteme pactsBop —
0CajoK.

Ocagkn 1 mx ceowctBa. Cxema obpasoBaHus
ocagka. MexaHunambl ocaxaeHus.
Kpuctannunyeckne w©n  amopdHble  Ocagku.
3aBNCMMOCTL  CTPYKTYpbl OcCagka oT €ro
MHAMBMAOYanbHbIX CBOWCTB (pacTBOPMMOCTH,
NONSIPHOCTU MOJEKYIT) M YCNOBUI OCaXaeHus
(KOHLEHTpaLMK ocaxaaemoro NOHa,
ocaguTtens, cConeBoro cocrtasa pactsopa u pH,
TemnepaTypbl). 3aBUCUMOCTb (POPMbI Ocajka
OT CKOpPOCTM 0OpasoBaHMsi NEPBUYHbLIX YacTuLy
n wux pocta. PakTopbl, BnMAOWMWE Ha
pacTBOPMMOCTb  OCafKOB: Temnepartypa,
WOHHas cuna, AeCcTBNE OOHOMMEHHOIO MOHa,
peakuum NPOTOHM3auUN,
KOMMnekcoobpasoBaHus,
OKWUCNEHUA-BOCCTAHOBNEHNS,  CTPYKTypa U
pasmep u4acTuy. [OMOreHHoe ocaxaeHue.
CtapeHne ocagka (nepekpucrannusaums wu
arperauuma nepBuYHbIX 4Yactuy, TepMuUyeckoe
CTapeHue, OCTBarbOOBCKOE  CO3pEBaHME).
MpuunHbl 3arpsisHeHNss ocagka (COBMeCTHoe
ocaxeHue, COOCaxaeHwe W nocnepyroLlee
ocaxgeHue). Knaccudumkaumsa  pasnmnyHbIX
BMOOB coocaxaeHua (agcopbums, OKKNO3ug,
nsomopcpmam  u gp.). [lonoxutensHoe u

oTpuuaTenbHoe 3HayeHne ABIEHUS
coocaxaeHus B aHanuase. Cnocobbl
YMEHbLLEHUS! coocaxaeHus. Ycnosus
nony4eHus KpUCTannm4eckmnx 0CafKoB.

OcobeHHoCcTHU obpasoBaHus KONMNouaHo-
OucnepcHbIX cucteMm. Ycnoeusi obpasoBaHus
aMOpdHbIX 0cafKoB. Mcnonb3oBaHue
KONMOWAHbIX CUCTEM B XMMUYECKOM aHanuse.

Tema 12. OcagntenbHoe TUTPOBAHME.

PacuyeT 1 nocTpoeHne KpuBbIX TUTPOBaAHMSA Ha
npuMepe meToda apreHTomeTpun. BnusHue
agcopbunm Ha TOYHOCTb TUTpPOBaHUSA. BnvsaHue
pPacTBOPMMOCTM COEAWHEHWUN, KOHLEHTpauuu
onpeaensieMblXx WOHOB, TeMmnepaTypbl Ha
Xapaktep KpuBbIX TUTpoBaHMsl. Cnocobbl
onpeaeneHnst KOHEYHOM TOYKM TUTPOBaHUSA B
apreHTomeTpun: cnocob Mopa, ®PasHca,
donbgrapaga. OWKnbKN TUTPOBAHMS.
JTabopatopHasi paborta. OcagutenbHoe
TUTpOBaHMe.




Tema 13. paBUMETPUYECKMIA METOA aHaNu3a.
CylWHOCTb rpaBMMETPUYECKOTO aHanmsa Mu
rpaHuubl  ero npuMeHumocTu. [pambie wu
KOCBEHHble MeToAbl onpeperneHust. Owmnbkn B
rpaBMMeTpu4eckoM aHanuse. BaxHenwwne
HeopraHu4eckMe 1 opraHuyeckne ocagutenu.
TpeboBaHus K ocaxgaemon dopme.
TpeboBaHMa K rpaBUMETPUYECKON dopMe.
TepmorpaBMMeTpUYECKUIA aHanma.
AHanuTtnyeckue Becbl. YyBCTBUTENBLHOCTb
BECOB W ee MaTemMaTuyecKkoe BblpaXeHue.
dakTopsl, BNusoLLmMe Ha TOYHOCTb
B3BELUMBAHUS. TexHMKa B3BELLUMBAHMS.
JlabopatopHas paboTta. [paBMMETPUYECKUI
aHanma.

Wtoro B cemecTtpe (Ha kypce ansa 3A0)

ra

20,75

KoHcynbTaummn n npomexyToyHas atTectaums
(3auer)

Pasgpen 6. Onektpoxmmuyeckme MeToabl
aHanusa

Tema 14. T[loTEHUNOMETPUYECKUA  METOA
aHanuaa.

Mpamas noTeHuMoMeTpus. KocBeHHas
NOTEeHLMOMETPUS. OnekTpoabl B
NoTeHUMOMETPUN. MIHANKATOpHbIE 3neKTpoabl.
OnekTpoabl cpaBHeHus. 3Anektpodbl 1, 2 m
3-ero poaoB. WoHcenekTMBHbIE 3NeKTpoabl.
YpaBHeHne Hwukonbckoro. OcHoBHble
XapaKkTepPUCTUKN NOHCENEKTUBHbIX 3N1EKTPOLOB.
OnekTpoaHasi YHKLMS. CenekTnBHOCTb
MeToabl onpeaeneHnss NOTEHUMOMETPUYECKOTO
KoadppmumeHTa CENEKTUBHOCTMW. Bpems
OTKMuKa.

Knaccudpmkaums MOHCENEKTUBHbIX
9MNEKTPOAOB: 3NEeKTpPoAbl C TOMOreHHbIMU 1
reTeporeHHbIMU KpucTannmyeckumm
mMembpaHamu, OnexTpoabl C  XecCTkomn
MaTtpuuen (cTeknsiHHbIE 3NEeKTpoabl),
ANeKTpoabl C  MNOABWXKHBIMWA  HOCUTEMSIMMU,
hepMeHTHbIe n rasovyBCTBUTESNbHbIE
3NeKTpoabl.

MoTeHumMomeTpuyeckoe TUTPOBaHue.
ViaMeHeHVe SMekTpo4HOro noTeHuvana B
npouecce TuTpoBaHus. Cnocobbl 06HapyKeHnst
KOHEYHOM TOYKM TUTpoBaHuA. Vcnonb3oBaHue
peakumi KMCNOTHO- OCHOBHbIX, OCaXKOEHWS,

KOMMekcoobpa3oBaHus n OKMCeHus-
BOCCTaHOBIIEHMS.
JTabopatopHasi pabora.

MoTeHuMoMeTpUYECKOE TUTPOBAHME.
JTabopatopHas pabota. MloHomeTpus.




Tema 15. KoHAaykTOMeTpuyeckun  MeToa
aHanuasa.

TeopeTnyeckue OCHOBbI mMeToaa.
OnekTpuyeckass NpPOBOAWMOCTb, W3MEpPeHWEe
3NEKTPUYECKON MPOBOAMMOCTU. 3aBUCUMOCTb
3ANEeKTpUYECKOn NPOBOANUMOCTM MeKTponuTa ot
pasnnyHbIX aKTopoB. Knaccudurkauusa
KOHOYKTOMeTpuyecknx  metogoB. Obnactu
NPUMEHEHUS KOHOYKTOMETPUMN.

AHanuTtnyeckas KOHAYKTOMETpPUSI.
KoHaykTomeTpuieckoe TUTPOBaHMeE.
AnnapaTtypa ans KOHAYKTOMETPUYECKNX
N3MepeHn.

JlTabopatopHas paboTta. MNpsimas 1 KocBeHHas
KOHOYKTOMETPUSL.

Tema 16. BonsTamnepomeTpus.
MHankaTopHble anekTpodbl U knaccudumkaums

BOMbTaMMEPOMETPUHECKNX MEeTOA0B.
Monsporpadus. MNMpenmyLiecTsa 1 HegoCTaTKu
PTYTHOrO anekTpoaa. MonyyeHne n

XapakTepuctnmka  BOSbTaMMepHOM  KPUBOM.
MpegenbHbln  onUddyY3HbIN  TOK. YpaBHeHue
Wnbkosuya. MNoTeHuman nonyBomnHbl. ®akTopbl,
BAMSIOWME  HA  BENUYMHY  noTeHuumana
NOJSTyBOSHbI. KonunyecTBeHHbIN
nonsporpaguyeckmi aHanums. Ycnosusi
npoBeaeHns nonsporpadgunyeckoro aHanusa.
AmnepomeTpuyeckoe TutpoBaHue. CyLIHOCTb
mMeToga. AMnepoMeTpuyeckoe TUTpOBaHME C
OfHUM n OBYMS NHANKaATOPHBIMU
nonsipu3oBaHHbIMM  anekTpogamu.  Beibop
noTeHumMana WHOMKATOPHOro anekTpoga w
Hamnaraemoro HanpsXeHus Npu NCMosib30BaHWUK
OBYX  VMHOWKATOPHbIX  3nekTpogos. Bugbl
KPMBbIX TUTPOBaHMS.

JTabopatopHasi pabota. KoHTponbHasa paboTta
Ne1: OnekTpoxummyeckne MeToabl aHanmaa

ra




Pasgen 7. MeToabl MONEKYNAPHON OMTUYECKOM
creKkTpockonuu

Tema 17. MonekynapHas abcopbumoHHas
cnekTpockonus (cnekTpodoToMeTpUs).
3aKoHbl  MOrMOLWEHUS  3MEeKTPOMarHUTHOro
n3ry4yeHnss U crnocobbl MX BblpaxeHus. 3akoH
Byrepa-JlambepTa-bepa. MaTtemaTtnyeckoe
BblpaXeHne  3Toro  3akoHa.  BenuuuHebl,
xapaktepusyowme nornoweHne. OCHOBHble
NPUYMHBLI OTKITOHEHUA OT OCHOBHOIO 3akoHa
CBETONOrMoweHns  (MHCTPYMEHTanbHble U
PU3MKO-XUMUYECKME).

MpuHUMNManbHas cxema npubopa.
Knaccudukauus annapatypbl C TOYKM 3peHus
cnocoba MoHoxpomaTtu3auum (oTomeTpsl,
cnektpopotomeTpbl). CBA3bL  XMMUYECKON
CTPYKTYpbl CcOoeauHeHusi ¢ abcopbuUMOHHBIM
cnekTpom. Crnocobbl nonyyeHusi oKpalleHHbIX
CoeANHEHNN. doTomeTpuyeckme
aHanuTM4ecKkne peareHTbl, TPeO0BaHUSA K HUM.
Cnocobbl onpegeneHus KOHLIeHTpaLum
BewecTB. W3amepeHne  BbICOKMX,  HU3KWUX
ONTUYECKMX NNOTHOCTEN (AnddepeHunanbHbIN
mMeToq). AHanM3 MHOrOKOMMOHEHTHbLIX CUCTEM.
CnektpodoTtomeTpus Kak MeTon,
nccrnegoBaHus peakumi B pacTBopax
(komnnekcoobpasoBaHusl,  MPOTONUTUYECKUX,
arperauum), COnpoBOXAALNXCA N3MEHEHNEM
crnekTpoB  nornouweHud.  MeTponormudeckue

XapaKTepUCTUKU n aHanuTU4yeckne
BO3MOXHOCTU.  [MpuMepbl  MpaKTU4ecKoro
NPUMEHEHMsI.

JTabopatopHas pabota. PoToKONOPUMETPUS.
JlabopatopHass pabota. YnbTpaduonetoBas
CNEKTPOCKONWS.

Tema 18. MeToabl konebaTtenbHoOM
CMeKTpoCcKonuu.

KonebatenbHble  cnekTpbl  Monekyn.  Wx
ocobeHHocTH. Knaccudmkaums MeTodoB nNo
cnocoby nony4veHus konebaTtenbHbIX CNEKTPOB
(MK n KP-cnektpockonus). lNpuHumMnuanbHas
cxema npubopa. OCHOBHbIE TUMbI UCTOYHMKOB
N3ny4yeHus, 4ETEKTOPOB.

KauecTBeHHbI (MOMNEKYNAPHLIN, CTPYKTYPHO-
rpynnoBor) W  KOMUYECTBEHHbIN  aHanm3
meTtogamu UK- n KP-cnektpockonuu.

Tema 19. MonekynsapHasi NIOMUHECLIEHTHas

CreKTpocKonus.
Knaccudpukaumna BugoB IOMUHECUEHUMM MO
NCTOYHMKAM BO30yXxaeHus

(xemunoMmnHecLeHUNs.  BUOMIOMUHECLEHLMS,
3NEKTPONOMUHECLIEHLMS,
POTOMOMMHECUEHUMA U Ap.); MEXaHW3My |
ONMTENbHOCTM cBeYeHnsi. dnyopecueHums n
docdopecueHUms. 3aKOHbl JTIOMUHECLEHLNN.
dakTopbl, BAMSAKOWME HA WHTEHCUBHOCTb
noMUHecLeHUMn. TylleHne MMUHECLIEHLWN.
Annapatypa  NIOMWHECLIEHTHOTO  aHanusa.
MpakTnyeckoe NpUMeHeHNe NMIOMUHECLLEHTHOIO
aHanmaa.




Tema 20. HedbenomeTtpuyeckuin n
TypOuaoumMeTpruyeckuin MeTOA4bI aHanumaa.
TeopeTtuyeckme ocHoBbl MeToaa. OcobeHHOCTH
KOnnougHbIX pacTBopoB. Cnocobbl nonyyeHust
KonnougHbIXx pacTBopoB. Annapatypa ans
nposeneHus HedbenoMeTpruyecKoro "
TypOMOMMeTprUYeCcKoro aHanmn3os.

Tema 21. MonapumeTpuyecknii n
pedpakToMeTpU4ECKUA MeToAbl aHanusa.
TeopeTnyeckMe OCHOBbI MONAPUMETPUYECKOTO
mMeToda. lNMonyyeHne NNOCKONONSPU3OBAHHOMO
cBeTa. MpuHLMN nonspMMeTpu4ecKmx
n3MepeHni. 3aBUCUMMOCTb yrra BpalleHus
NOCKOCTU nonsipmsaumm
NNOCKONOMNSPU30BAHHOIO CBETa OT PasfNUYHbIX
haKTopoB. Annapartypa ans
NONAPUMETPUHECKMX U3MEPEHUA.
TeopeTnyeckune OCHOBbI
pedpakTOMETPUYECKOrO mMeToaa.
MpenomneHue cBeTa Ha rpaHuLe pasgena AByx
daas. MNokaszatens npenomneHnsi. 3aBMCUMOCTb
nokasatens npenioMreHns OT  PasfnU4HbIX
daktopoB. [Monapusauus u  pedpakums.
Annapatypa gna  pedpaktoMeTpuyecKmx
onpenenexHuin. [lpaktuyeckoe npuUMEHeHne
NoONAPUMETPUYECKMX U peddpPakTOMETPUYECKNX
N3MepEHUI.

JlTabopatopHas pabota. PedpakromeTpus.
JTabopatopHast pabota. KoHTponbHasa paboTta
Ne2: OnTuyeckne meToabl aHanuaa.

Paspen 8. Metoabl aToOMHOM OMTUYECKOM
CreKkTpocKkonum

ra

Tema 22. ATOMHO-3MUCCUOHHBIN METO/.

Cnektpbl aTomoB. OCHOBHbIE U BO30OYXOEHHbIE
3NEKTPOHHbIE COCTOSIHUSA aToOMOB,
XapaKTEPUCTUKM COCTOSIHUIN. JOHepreTudeckne
nepexogpl. MNMpaBuna otéopa. XapaKkTepucTmku
CneKkTpanbHbIX JIMHWIA: NOSIOXKEHMNE B CMEKTPE,

MHTEHCUBHOCTDb, nonywupuHa. Ces3b
MHTEHCUBHOCTU C YNACITOM M3Ny4aroLnx 4acTtull.
anIHLI,VII'IVIaJ'IbHaH cxema aTOMHO-

3MMUCCUOHHOIO  cnektpomeTpa.  McTouHuMkm
aTomMm3auum n BO3OYXKOEHWS: 3MNeKTpudeckmne
pa3psiabl (OyroBble, UCKPOBbIE, MOHWKEHHOro
OaBneHust), NnameHa, nnasmMeHHble UCTOYHUKN
(MNa3mMoTpOHLI, WHOYKTUBHO cBsi3aHHas
nnasma), nasepbi. Ux OCHOBHbIE
XapaKTEPUCTUKK: TemnepaTtypa, cocTtaB
aTMocdepbl  aTomMmM3aTopa,  KOHUEeHTpauus
3MNEKTPOHOB.

dusmyeckne UM XMMUYECKME MNPOLIECChl B
aTommsatopax. CnektpanbHble U usmKo-
XUMUYECKME MOMEXM, CNOCODBI NX YCTPAHEHWS.
OcobBeHHOCTM noaroToBKM nNpobbl U ee
BBEOEHMS B aTOMMU3aTOPbl PasfM4YyHOro TuMa.
KayecTBeHHbIN U KOMUYECTBEHHbIN aHanun3
aTOMHO- 3MUCCUOHHBIM METO/OM.
MeTponormnyeckue XapaKTepUCTUKM "
aHanuTU4yeckne  BO3MOXXHOCTH. Mpumepsl
NpakTU4ecKoro NPUMEHEHNS
aTOMHO-3MUCCUMOHHOIO MeToaa.




Tema 23. ATOMHO-abCcopOLNOHHLIN MeToA.
MpuHUMNManeHas cxema aToOMHO-
abcopbumoHHOro cnekTpomMmeTpa. ATOMU3aTopbI
(nnameHHble M HennameHHble). CTOYHUKM
M3ny4yeHuss (namnbl C  MOMbIM  KaToAOM,
WCTOYHUKN CMMOLWHOMO CriekTpa, nasepsbl), Mx
XapaKTepPUCTUKM.

CnekTparnbHble U PU3MKO-XUMUYECKNE NMOMEXN,
cnocobbl WX ycTpaHeHus. BoamoxHocTW,
JOCTOMHCTBA W HeOocTaTkM MeToda, ero
CpaBHEHWE C aTOMHO- SMUCCUOHHBLIM METOLOM.
MeTpornornyeckmne xapakTepucTuKu.

Mpumepsi npakTU4eckoro NPUMeEHEeHUs
aTOMHO-abcopOLMOHHOro MeToAa.

ra

Pasgpen 9. Xpomatorpaduuyeckue meTtonbl
aHanusa

Tema 24. Knaccudukaums
XpomaTtorpaduyeckmx MeToa0B no
NPUMeEHSIEMbIM dasam, MexaHusMam
pasgeneHuns n TEXHUKe
XpomaTtorpaduyeckoro aHanmsa.

Cnocobbl nonyyeHns Xpomartorpamm

(bpoHTanbHbIN, BbITECHUTESbHBIN,
SMNIOEHTHbIN).

MonekynspHo-agcopbumnoHHas
xpomatorpadus. lonspHble U HenonspHble
HenoABWXHble (pa3bl M NPUHLMNLI UX Bblibopa.
MoandurumnpoBaHHble cunukarenu Kak
copbeHTbl. [NoaBmkHbIe hasbl U NPUHLMMBLI UX
BblOOpa.

MoHoobMmeHHasa xpomatorpadus. CtpoeHne n
PUINKO-XMMUYECKNE cBONCTBa
NOHOOOMEHHMKOB. NoHoobmeHHoe
paBHOBecCHe. CenekTnBHOCTb WOHHOTO
obmeHa wu akTopbl €ro onpegenswwme.
O6nactu NPUMEHEHMS NOHOOOMEHHOM

XpomaTorpaguu.

Ocapo4yHaa xpomaTorpadgus. [lnockoctHas
XpomaTtorpadusi. Ob6wme NPUHLMMbI
pasgeneHus. Cnocobbl nony4yeHust
MIIOCKOCTHbIX XpoMaTtorpamm (BOCXOOSALLNNA,
HUCXOAALW N, Kpyroeomn, OBYMEPHbIN).

PeareHTbl Onsi NposiBNEHMs XpoMaTorpamm.
bymaxHaa xpomatorpacdus. MexaHu3mbl
pasgeneHus. MNopBWXHbIE dasbl.
MpenmyLectsa 1 HegocTaTKn. TOHKOCNONHAs
XpomaTtorpacdpua. MexaHusmbl pasgeneHus.
CopbeHTbl M noaBwkHble dasbl. ObnacTtu
NPYMEHEHNS.
OkucnuTeneHO-BOCCTaHOBUTENbHASA
XpomaTtorpadus.

ra




Tema 25. "a3oBag M KuOKocTHas
XpomaTorpaguu.

"a3o-apgcopbumoHHas (razoTBepaodasHas) u
ras3o-XvgkocTHas xpomatorpadus. CopOeHThbl
N Hocutenu, TpeboBaHust K HUM. MexaHuam
pa3geneHus. Cxema rasoBoro xpomaTorpada.
KonoHku. [JeTekTopbl, NX YyBCTBUTENBHOCTL U

CEeneKTnBHOCTb.

rasoBomn xpomaTtorpacum. 1 2 6
Buabl XMOKOCTHON Xpomarorpaduu.

MpeumyLlecTBa

XunakocTHom xpomaTtorpadumn (BAXKX). Cxema

XNOKOCTHOIo

KONOHKN. OCHOBHbIE TUMbI OETEeKTOpOoB, WX
YYBCTBUTEITBHOCTb N CEJTEKTUBHOCTbD.

JlaBGopaTtopHas

MoOHOOOMeHHast xpomarorpadus.

Obnactm  npumeHeHus

BbICOKO3(hPEKTUBHOM

XpomaTtorpada. Hacocbl,

pabota. ToHKOCroOMHas W

Wtoro B cemecTpe (Ha kypce ansa 3A0) 17 34 66
KoHcynbTauum n npoMexyToyHas atrectaums
2,5 24,5
(Ok3ameH)
Bcero koHTakTHas pabota n CP no 104.75 111,25

AUCUUNIIMHe

4 KYPCOBOE NMPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NraHoOM He NpegycMOTPeHo

5. ®OH[] OLIEHOYHbIX CPEACTB AN MPOBEAEHUA MPOMEXYTOYHOU ATTECTALIUN

5.1 OnucaHue nokasarenemn, KpUTepPMEB U CUCTEMbI OLLeHUBaHUA pe3ysibTaToB 00y4YeHus
5.1.1 Noka3saTenu oueHnBaHUA

Kog HaumeHoBaHWe oLeHOYHOro
MokasaTenu oueHVBaHVA pe3ynbTaTtoB 00yyYeHus
KOMMNeTeHumm cpeacTea

PackpblBaeT TeopeTuyeckue OCHOBbl XUMWYECKUX, (USNYECKMX,

dU3NKO -XUMUYECKMX METOAOB W COBPEMEHHbIX TEHAEHLMA WX

pa3BuTKS, CyllecTByloLMe 1 paspabaTbiBaemMble METOAMKM aHanvsa

pa3nu4HbIX 06 BEKTOB OKpYXKatoLLEel cpeapl.

_|Bonpocbl ans YCTHOrO

BbluncnseT KOHUEHTpaLumM BeLLECTB (MOHOB) B 0ObEKTax OKpY»KatoLLEN coBeceaoBaHus

cpedbl Ha OCHOBE 3aKOHOB, feXallMX B OCHOBE XUMWUYECKMX,

OrK-1 PU3NHECKNX U (PU3UKO-XUMUYECKNX METOAOB aHanmnsa.

MpumeHseT MeToabl UCCreoBaHNA CBOMCTB BELLIECTB M MaTepuaroB C
NCMONb30BaHNMEM COBPEMEHHOW U3MEPUTENBHON TEXHUKW, MeTogaaMm
cucTemaTmsauum n aHanusa pes3ynbTaToB XUMUYECKNX
3KCMEPMMEHTOB, UBMEPEHMIA NPW PELLEHUN TUMOBLIX 3a4a4 B 0b6nactu
npodeccnoHanbHOM  AeATEeNbHOCTW,  CBA3@aHHOWM C  3allimTon

OKpY>KatoLLEN cpeabl.

MpaKTVKO-OpUEHTUPOBAHHbIE
3apaHvs




5.1.2 Cucrtema u KpuTepum oL eHMBaHUSA

LLikana oueHnBaHusi

Kputepum oueHnBaHus chopMMUPOBAHHOCTM KOMMETEHLMI

YcTHoe cobecenoBaHme

MncemeHHas paboTa

5 (oTnunyHO)

MonHbIn ncyepnbIBaOLLNIA OTBET,
MoKasbiBaOLWNA MOHMMAHME npeameTa.
OpueHTUpyeTCA B OCHOBHbIX TEpPMUHaX,
3HaKOM C AOMOSTHUTENBHOW NUTEpaTypou,
NnpaBuUIbHO OTBEYAET Ha AOMOSHUTESbHbIE
BOMPOCHI.

CtyneHT nokasbiBaeT npaBunbHoe
NnoHUMaHne YCroBus 3adaun, Brageet
HaBblkamMW aHanu3a ycrosus, BblOOpoOM
HYXXHbIX 3aKOHOB W dopMyn Aana ee
peLueHus.

Ymeet npaBuUIIbHO 06 BACHUTL
TEOPEeTUHECKME OCHOBbI aHaNUTUYECKUX
METOOOB WM MpaBWUNbHO BbIOpaTb MeTon
aHanuaa.

4 (xopoLuo)

CtaHgapTHbIn OTBET, TNULLIEHHBIN
WHAMBUOYaANbHOCTU. Oonyckaet
He3Ha4YuTeNbHbIEe MOrpeLuHoCTn npwm
OTBETE Ha BOMPOCHI.

CtyneHT nokasblBaeT JocTtaToyHoe
MoHUMaHMe YCroBus 3adayn, BrageeT
HaBblkamMW aHanu3a YCcrioBus, nyTaeTca B
BbIOOPE HYXHbIX 3aKOHOB U (hopMyn Ans
€€ peLUeHus.

Ymeet npaBUIIbHO 06 BACHUTL
TEOPETUHECKME OCHOBbI aHaNUTUMECKUX
METOOOB W MpaBWUNbHO BbIOpaTb MeTon
aHanusa.

HenonHein OTBET, nveT MecCTO
Hebonbwme  npobenbl B 3HAHUSX.
[onyckaeT norpewHocT! npu oTeBeTe Ha
BOMPOCHI.

3 (ynoBneTBOPUTENBHO)

MokasbiBaeT 3HaHUs y4ebHOro maTepuana
B MuHMManeHoM o6beme. [onyckaert
GonbLIOEe KONIMYECTBO HEMPUHLMMUATTbHBIX
oLwmnBoK. MOXeT yCTpaHUTb UX C MOMOLLbHO
npenogaeaTens.

CTygeHT nokasblBaeT  HedoCTaTo4Hoe
MOHVMaHWe YCIoBUSI 3aauu, nyTaeTcs B
BbIGOPE HYXKHBIX 3aKOHOB W chopmyn Arnis
ee peLLeHus.

HenonHbi oTBET, ecTb OLNOKN B

U3NOXEHUM HecKombkux Tem. [yTaeTca B
TEPMUHAX.

2 (HeyooBneTBOPUTESIBHO)

He MoXeT oTBETUTb Ha BOMpPOC 6e3 NoMoLLm
ak3aMeHaTopa. MHorodncreHHble rpyobie
OLLIMOKM.

He noHuMmaeT ycrnoBue 3agayu, He MOXeT
NpeanoXunTs BapuaHTbl pelleHus. He sHaeT
TEOPETUYECKMX  OCHOB  aHaNUTUYECKUX
METOOOB U He MOXET NMpPaBWbHO BbliOpaTb
MeTo[q aHanm3a nof KOHKPETHbIA OO BbEeKT.

[MonmbiTka cnMcCbiBaHMS,  MCNOJSb30BaHWSA
Hepa3peleHHbIX TeXHUYeCKnX yCTpOI7ICTB
NN  Nonb30BaHWE MOACKa3KON apyroro
vyernoBeka.




3auTeHo |-|OJ'Iy'~IeHbI NOJNIOXKUTENbHbIE pe3ynbTaTbl

BbInonHeHb! 1 3a4TeHbl Bce nabopaTopHble
paboTtbl cornacHo pabouyen nporpamme.

npn  BbINONMTHEHNE KOHTPOJIbHbIX pa60T,
OTBETOB Ha BOMNPOCHI KOJITOKBUYMOB.

He 3a4yteHo oTpuuaTesbHble mnnun 4YaCTUYHO

BbINnonHeHb! (4aCTUYHO BbINOMHEHbI), HO HE
3ayTeHbl Bce JnlabopaTtopHble paboTbl
cornacHo pabodyen nporpamme. NonyyeHsl

oTpuuaTesbHble pesynbTaThbl npu
BbINMOJTHEHNE KOHTPOJIbHbIX pa6OT, OTBETOB
Ha BOMPOCHI KOJ1IJTOKBUYMOB.

5.2 TunoBble KOHTPOsbHbIE 3a4aHUs UNIN UHbIe MaTepuarbl, HeO6XoAUMbIe Arisi OLlEeHKU 3HaHUIN, YMeHUiA,

HaBbIKOB

M (Mnu) onbiTa AEATENbHOCTU

5.2.1 NepeyeHb KOHTPONbHbLIX BOMPOCOB

Ne n/n | dopmynupoBKM BONPOCOB
Cemectp 2

1 OCHOBHbIE NMOHATUSA aHANUTUYECKON XUMUU.

2 BnnsiHve anekTpocTaTU4eCKUX B3aUMOAENCTBUIA HA paBHOBECHE.

3 BrnnsiHne xmmu4eckux B3aumMoaencTBUn Ha paBHOBECHE.

4 PacueT pH B pacTBopax cunbHbIX 1 criabblX KUCNOT Y OCHOBaHWIA.

5 KOHLleHTpaLlVIOHHbIe KOHCTaHTbI And onucaHuda paBHOBeCI/II7I B pearibHbIX CUCTEeMax.

6 BnusHne pH Ha anccoumnaunto cnabbix 0O4HOOCHOBHBLIX KUCOT.

7 Bnusinue pH Ha guccoumauuio cnabblx ABYXOCHOBHbBIX KUCIOT.

8 MexaHuam rugponmaa. KonumyecTBeHHble XapakTepUCTMKM NpoLiecca rmaponmnaa; KOHCTaHTa rmaponnsa,
cTeneHb rmaponnsa.

9 BbluncneHue pH B pacTBopax ruaponmnsytoLLmnXcs Conen.

10 BydepHblie cuctembl. Mexanmam 6ycepHoro AencTBus.

11 PacueTt pH B 6ydepHbix cuctemax. [NoHATHME 0 OydepHOn eMKkocTU. BbluncneHme OydepHoOn eMKOCTH.

12 Knaccudmkaumns TMTpUMeTpuyecKnx MeToaoB aHanmaa.

13 Teopun KUCITOTHO-OCHOBHbIX MHOMKATOPOB.

14 YpaBHeHne HepHcTa. CtaHgapTHbIA M hopMaribHbIA NOTEHUManbI.

15 BrivsHne xummnyecknx B3aMmMOoaenCcTBUN Ha BENNYMHY OKMCNUTEbHO-BOCCTAHOBUTEBHONO MoTeHuMana: pH,
KoMnrekcoobpasoBaHue, 0bpa3oBaHme MariopacTBOPUMbIX COEANHEHUIA.

16 Mprpoga XxMmmn4ecKom CBA3N B KOMMMEKCHbIX COeOMHEHUAX C TOYKM 3PEHNS TEOPUM KPUCTaNIMYeCcKoro nosns.

17 Mpupoaa XMMUYECKON CBA3M B KOMMIEKCHBIX COEANHEHMAX C TOYKN 3PEHMS METOAA MOJIEKYNSPHbIX opbutanei.

18 Cxema obpasoBaHusa ocagka. MexaHnambl OCaXXaeHus.

19 dakTophbl, BNMSAIOLWME Ha MNOSHOTY OCaXXAEHMS OCaaKOB.

20 MpyunHbl 3arpsisHeHns ocagkoB. Knaccudmkauus pasnmyHbiX BUAOB COOCaKAEHWS.

21 Cnocobbl yMEHbLLIEHNS1 COOCaXAEHUSI.

Cemectp 3

22 KonuyecTBeHHbIM aHanun3. 3agaym KonmdecTBeHHOro aHanumaa. MeTtogbl KonnyecTBeHHOro aHanusa. Pacyetsl B
KONM4eCcTBEHHOM aHanuse.

23 Xapaktepuctvka TUTPUMETPUYECKOro aHanuaa. Peakumm, ncnonb3yemble B TUTPYMETPUYECKOM aHanmsae.
Knaccudvkaunss METOAOB TUTPUMETPUN.

24 |OCHOBHOWM 3aKOH B TUTPMMETPUYECKOM MeToAe aHanunsa. PacyeTbl B TUTPUMETPUN.

o5 KucnoTtHo-ocHoBHOE TupoBaHue. Knaccudukauma metoga. CtaHgapTHble pacTBopbl. BeluncneHve
KOHLIEHTpaL 1M BOOOPOAHBLIX MOHOB, pH B pacTBOpax afeKTpoiMTOB.

26  |TutpoBaHWe CUNbHOW KUCOTbI CUSIbHBIM OCHOBaHMeM. KprBble TUTPOBaHWUS.

27 TutpoBaHMe crabbix KUCINOT CUMbHBIMU OCHOBaHUSIMW. TUTPOBaHNE CUIbHbIX KUCIOT CriabbiMy OCHOBaHUSIMMN.
KpuBble TutpoBaHus.

28 |TutpoBaHue cnabbix KUCAOT crnabbiMy OCHOBaHUSAMU. KpuBble TUTPOBaHMS.

29 MoHHas Teopust KUCNOTHO-OCHOBHbIX MHAUKATOPOB.

30 [XpomodhopHas Teopusi KUCNIOTHO-OCHOBHbBIX MHOANKATOPOB.

31 OKkncnnTenbHO-BOCCTAHOBUTESbHOE TUTPOoBaHue. Kpueble TUTpOBaHMWS.

32 MeToabl 0GHapyXeHMs KOHEYHOW TOYKN OKUCIINTENbHO-BOCCTAHOBUTESTBHOMO TUTPOBAHMS.

33 KomnnekcoHomeTpuyeckoe TutposaHue. Kpreble TUTPOBaHUS.




34  |MeTtoabl o6HapyXeHUst KOHEYHOW TOYKM KOMMIEKCOHOMETPUYECKOTrO TUTPOBAHWS.

35 |YcnoBus ocaxaeHuns KpucTannmyeckmx 0cagkoB. YCnoBusi ocaxaeHust amopdpHbix ocagkoB. CoocaxaeHue.

36 OcobeHHOCTH KoNNouaHbIX PacTBOPOB 1 CNOCObbl UX MNOSYyYEHUS.

37 |OcapgutensHoe TutpoBaHue. Kpueblie TUTpOBaHUKS.

38 |MeTtoabl obHapyXeHNs KOHEYHOW TOYKM 0CaaUTENBHOMO TUTPOBAHMS.

39  |CywHOCTb rpaBUMETPUYECKOro aHanusa. Tunbl rpaBUMETPUYECKUX OnpeaeneHnn.

40 Teopus ocaxaeHusi B rpaBUMETpPUYECKOM MeToe aHanu3a: Bblbop ocaguTensi, NOfIHOTa OCaXaeHus, MexaHn3m
o6pa3oBaHusi 0OCaaKoB.

41 |O6Liasa xapakTepuCcTUKa NoTeHLMoMeTpuyeckoro aHanusa. Knaccudmkaumsa metoaos.

42 OnekTpoabl B NOTEHUMOMEeTpun. HAMKaTopHbIe anekTpoabl. dnekTpoabl 1-ro, 2-ro, 3-ro pogoB. ANeKTpPoabl Ha
MOH BOOOpOAA.

43  |OnekTpoabl CpaBHEHMS.

44 |lMoTeHuuomMeTpuyeckoe TuTpoBaHue. Cnocobbl onpeaeneHns KOHEYHON TOYKN TUTPOBAHKS.

45  |MoHcenekTuBHbIE anekTpoabl. OCHOBHbIE XapaKTEPUCTUKMN UOHCENEKTUBHbIX 3NEKTPOOOB.

46 Knaccudgmkaums MoOHCENEKTUBHBIX 3NIEKTPOOOB.

47 KoHgyktomeTpus. Mpamas n KocBeHHas. XapakTepucTvika MeTodoB.

48 KoHpykTomeTpuyeckoe TutpoBaHue. CylHocTb MeToaa. OnpeaeneHve TOYKM 3KBUBANIEHTHOCTY MO
3NEKTPONPOBOAHOCTW.

49 KpvBble KOHOYKTOMETPUYECKOTO TUTPOBAHKSA, UX TUMbI. [puMepbl KOHOYKTOMETPUYECKOrO TUTPOBAHMS.

50 |TeopeTnyeckue OCHOBbI BOSNIbTAMNEPOMETPUYECKOrO aHanm3a. Y paBHeHne NnbkoBumya.

51 |OnpegeneHne KOHUEHTPALMM BELLECTB B paCTBOPE BONMbTaMNeEPOMETPUHECKUM METOLOM.

52 TeopeTnyeckue OCHOBbI METOAA AMUCCUOHHOW cnekTpockonum (OC)

53 KayeCTBEHHbI1 SMUCCUOHHbBIN aHanms.

54 Konun4ecTBeHHbI cnekTpanbHbI aTOMHO-3MUCCUOHHBIV aHanua. doTorpaduyeckme metoasbl.

55 KonunyecTBeHHbIV cnekTparsbHbI aTOMHO-3MUCCUMOHHbBIN aHanua. POTO3NEKTPUYECKE METObI.

56 |TeopeTnveckue OCHOBbI METOAA aTOMHO-abCOPOLIMOHHOM CNEKTPOCKONUN.

57 |Cnocobbl onpeaeneHns KOHLEHTPaL MM BELLECTB C NMOMOLLBI aTOMHO-abCcopOLIMOHHOM CNEKTPOCKONUN.

58 TeopeTnveckne oCcHOBbI (DOTOMETPUYECKNX METOA0B. OnTunyeckme CBOMCTBA OKpaLLEHHbIX PacTBOPOB. 3aKOHbI
npoxoXxaeHus ceeTa Yepes BelectBo. MonspHbi koadduumeHT abcopOumm (NOrnoweHns).

59 LiBeT pactBopa. CnekTpbl nornoLleHusi. Boibop ycrnoBun anst KONopuMeTpuy4ecknx onpegeneHun. MNMpuymHebl
OTKIMOHEHWUs1 OT OCHOBHOTO 3aKOHa (DOTOMETPUMN.

60 |XapakTepucTuka OCHOBHbIX Y3I10B, MMEIOLLMXCS BO BCEX CneKTparbHbIX npubopax.

61 Cnocobbl M3MepeHns MHTEHCUBHOCTM cBeTonornoweHusi. BudyanbHele meToabl.
POTOSNEKTPOKONOPUMETPUYECKME METOAbI.

62 |AnnapaTtypa ans ooTO3/1EKTPOKONOPUMETPUHECKNX M3MepeHnii. OgHonyYeBble hOTOINEKTPOKONIOPUMETPbI.

63 |PoTOMETPUYECKME METOALI ONPeaerieHns KOHLEHTpaLun BELWLECTB B pacTBope.

64  |Mpoucxoxaenne MK-cnektpos. ObnacTtu UK-cnekTtpa.

65 Peructpauma UK-cnekTtpos. MpumeHeHne UK-cnektpomeTpum

66 TeopeTnyeckne OCHOBbI NMIOMUHECLIEHTHOIO MeToAa aHanusa. Knaccudmkaumst mioMUHECLEHLNN.
JTTiomuHodopbl. MexaHn3m BO3HWKHOBEHUST MFOMUHECLIEHLINN.

67  |3akoHbl NioMUHecUeHU K. TylweHre NIoMUHECLEHLIMN.

68 |Annapatypa 4ns nioMUHeECLEeHTHOro aHanunsa. dnyopmmeTtpbl. ChnekTpodnyopumeTpsl.

69 MpakTuyeckoe NnpumeHeHve TOMWHECLIEHTHOTO aHanmsa. CopTOBo@ J'IIOMVIHeCLJ,eHTHbIVIV aHanms.
JTioMuHecueHTHas MyKkpockonus. KayecTBeHHbIN 1 KONMYECTBEHHbIV JIIOMUHECLIEHTHbIV aHanuma.

70 |TeopeTnyeckme OCHOBbI HE(PENOMETPUYECKOTO U TYPOMAMMETPUIECKOrO METOAOB aHanmaa.

71 MeToabl onpegeneHust KOHLEHTpaLuM BeLeCcTB B pacTBOPE C NOMOLLbI0 HEGhENOMETPUYECKOTO U
TypOuaMMeTpUYECKOro METOA0B aHanmaa.

72  |AnnapaTtypa Ans npoBeaeHust HedhenoMeTpUYEeCcKoro 1 TypbuammeTpuieckoro METOA0B aHanuaa.

73 Monsipusauns monekyn. BoiBog oopmynel JlopeHu-IlopeHTua.

74 TeopeTnyeckue oCHOBbI pedhpakToMeTpru4eckoro metoga aHanusa. lNokasatens npenomneHus. 3aBUCUMOCTb
nokasaTens NperioMneHns oT pasnuyHbIX PaKkTopoB.

75 MpakTuyeckoe npuMeHeHue pedpakToMeTpun.

76 TeopeTnyeckue oCHOBbI XpomaTorpaduyeckoro metoaa aHanusa. Knaccudurkaumsa xpomaTorpadumieckux
MEeTOA0B.

77 Buabl xpomatorpacum no MmexaHnamam pasgeneHus. MonekynapHo-agcopbumnoHHas xpomartorpacums.

78 MoHoobmeHHas xpomatorpadums. OcagoyHas xpomatorpadus.

79 TeopeTnyeckue oCHOBbI XpomaTorpadunyeckoro aHanusa rasos. [1pyHUKMN ra3oBor XpomaTtorpadum.

80 AnnapaTtypa ansi ra3oBou xpomaTtorpadum.

81 PacnpegenutensHas xpomatorpadus. OKMcnmMTensHO-BOCCTaHOBUTENbHAs XpomaTorpadus.




82 OcobeHHOCTH 1 BUAbI BbICOKO3I(EKTUBHOWM XXMOKOCTHOM XpomaTtorpadum.

83 AnnapaTypa 4ns BbICOKO3((PEKTUBHOWM XXMOKOCTHOW XpomaTtorpadum.

5.2.2 TunoBble TecTOBbIe 3aAaHusi

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3agaym, Kenchbl)

1. HaBecky 0,1506 r TexHudeckoro 6pomuaa kanus pactBopunu B Boge u oTtutpoBanu 22,0 cm3 0,05 H.
pacteopoM Hg(NO3)2 (K=1,0107). Beiuncnuts maccosyto gonto KBr B obpasLe.

2. HaBecky 2,8530 r xnopuaa HaTpus pacTBopunv B mepHon konbe emkocTteto 500 cm3. Ha tutposaHue 20,00
cM3 pacteopa mnspacxogosanum 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). Beluncnmte maccoByto Aonto xnopuaa
HaTpusa B obpasLe.

3. [o kakoro o6bema Hy>xHO JOBECTU pacTBop, B koTopom coaepxutca 1, 530 r NaOH, 4to6bl Ha TUTpoBaHue
20,0 cm3 pacTtBopa n3pacxogosaTb 14,7 cm3 pacteopa HCI (THCI=0,00380 r/cm3)?
4. HaBecky 0,600 r H2C204*2H20 pacTteopunu B mepHow konbe emkocTbto 100 cm3. Ha TutposaHme 20 cm3

nonydeHHoro pacteopa u3pacxogosanm 18,34 cm3 pactBopa NaOH. Onpegenvte MOMSIPHYIO KOHLIEHTPaLMiO
aksmBaneHta NaOH B pactsope u ero tutp no H2C204.

5. Ha tutpoBaHue 25 cm3 pactBopa FeS0O4 B H2S04 mnspacxogosanu 31,25 cm3 0,1 H. pacTtBopa K2Cr207.
Ckonbko Boabl HyxHO fob6asutb k 200 cM3 pactBopa conm xxenesa (Il), 4Tobbl caenaTte pacteop To4Ho 0,05 H.?

5.3 MeTtoaunyeckue matepuanbl, onpegensirowe npoueaypbl oLeHUBaHUSA 3HaHUN, YMEHUN, BnageHuin (HaBbIKOB
M (MNN) NpPaKTUYECKOro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBus gonycka oby4aroLerocs K NpoMexXyTo4yHoM aTrectauum U nopsaoK NMKBUAaUumM akageMmnyeckom
3a0/MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOM aTTeCcTauun pernaMmeHTMpOBaHO foKasrbHbIM HOpMaTMBHBIM aktom CIG6IYMNTL
«[lMonoxeHne 0 NpoBeAEHNM TEKYLLIErO KOHTPOSS YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaLmm oby4aroLwmxcsa»
YcnoBusiMn gonycka 00ydatoLlerocs K NpOMEXYTOYHOM aTTecTaumm sIBMATCA BLINOMHEHME U 3alUThbl BCEX
nabopaTopHbIX paboT cornacHo paboyen nporpamme; NONOXUTESNbHbIE Pe3ynbTaThl BbINOSHEHNUS KOHTPOMbHbIX paboT,
OTBETOB Ha BONPOCHI KOMMOKBUYMOB.
5.3.2 ®dopma npoBeaeHNA NPOMEXYTOYHOM aTTecTauum nNo gMcuunnuHe

YcTHasda + MucemeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTH NpoBeAEHUS NPOMEXYTOYHOM aTTecTauum nNo AUCLUNIIMHE

B03MOXHOCTb NOMb30BaTLCSA CNPaBOYHLIMW Tabnuuamm n KanbKyrnsaTopoM.
Bpemsi NoAroToBKM OTBETOB Ha 3a4aHWs 3K3aMeHaLMOHHOTO buneta - 45 MUHyT.

6. YYEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECNEYEHUE AUCLUUNIUHDbI
6.1 YyeOHasa nutepartypa

ABTOp | 3arnasve | N3paTenbctBO | lop n3panus | Cchbinka
6.1.1 OcHoBHasl y4ye6GHas nuTepartypa
MonyaktoBa, B. A.,|Pusuko-xummndeckne wmetodbl| Benropoa: Benropoackui https://www.iprbooks
Myxauesa, B. [1. aHanusa rocyapCTBeHHbIN hop.ru/92304.html
TEXHOOrM4ecKuni 2018
yHuBepcuteT um. B.I".
LWyxosa, 96C ACB
3onotos 0. A. BBegeHve B aHanuTU4eCKyto https://ibooks.ru/read
XMMUIO. — 2-€ U3Q., aNekTpoH.[| Mockea: JlabopaTtopus 2020 ing.php?
3HaHWUN short=1&productid=3
72679
MonyakToBa, B. A. AHanuTuyeckas xumusa. | Benropog: benropoackui https://www.iprbooks
Xumndeckue meToabl rocyaapCTBEHHbIN hop.ru/92239.html
aHanusa TEXHOMOMNYECKNI 2018
yHuBepcuteT um. B.I".
Wyxosa, 96C ACB
6.1.2 flononHuTenbHas y4yebHasa nutepartypa
AnapHes, A. W.,|JAHanuTuyeckas xumusa 1 HoBocumbupck: https://www.iprbooks
KasakoBa, A. A.,|PuU3nKo-xummyeckme MeToabl Hosocunbupckum hop.ru/91180.html
Anekcangposa, T. 1. |aHanusa rocygapCTBEeHHbIN 2018
TeXHUYECKUI
yHVBEpCUTET




CrapukoBa T. A, |[AHanuTmdeckass xumua wn http://publish.sutd.ru/
JbicoBa C. C.,|dusuko-xumndeckne metogbl tp_ext_inf_publish.ph
3eBaLKui 0. 3.,|aHanuaa. dusmko- p?id=3162
XonoxoHoBsa J1. U. XUMUYECKNe MeToabl Chne.: Ccreryntq 2016

nccnegoBaHus.

MoHoobmeHHas

XpomaTorpadus
JInHbKO, n. B.,| TeopeTnyeckne OCHOBbI http://www.iprbooksh
Pyonuukas, O. B.,|aHanuTuyeckon xumum Mockea: Poccumckunm 0p.ru/104270.html
KyntbiwkuHa, E. K, yHUBepcuTeT ApYXKObl 2018
HobpoxotoBa, E. B., HapoaoBs
Xpycranes, B. H.
JlbicoBa C. C.,|AHanuTnyeckas xumua  wn http://publish.sutd.ru/
CkpunHukoBa T. A.,|dusunko-xummndeckne metonbl tp_ext_inf_publish.ph
3esaukun HO. 3. aHanusa. Pusundeckasa xmmus. p?id=2017201

MNMoTeHunomeTpus. cne.: crneryntq 2017

[NoTeHUnomeTpryeckoe

TUTPOBaHUE

6.2 I'Iepel-leHb HpO(*)eCCVIOHaanbIX 6a3 AaHHbIX N MH(*)OpMaLIMOHHO-CnpaBO‘-IHbIX CUCTEM

Cnncok rsnKo-xMMmndecknx senmumnH cuctemol C ¢ 0603Ha4yeHnAMU 1 pa3aMepHOCTbIO [ONEeKTPOHHBIN pecypc).
URL: http://old.iupac.org/reports/1993/homann/index.html

OKuCNUTENBHO-BOCCTAHOBUTENMbHbIE noTeHumnansl [OnekTpoHHbI pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

OneKTpoHHO-6MbnmoTeyvHas cuctema IPRbooks [QnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru

OnekTpoHHas GubnmoTteka y4ebHbix nsganui CroryrnTh [OnektpoHHbin pecypc]. URL: http://publish.sutd.ru

6.3 NepeyveHb NULEH3MOHHOro U CBOGOAHO pacNpPOCTPaHAEMOro NporpamMmMHoro obecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue maTepuanbHO-TeXHUYECKOM 6a3bl, HEOGXOAMMOW AN OCYLUeCTBIIeHMA o6pa3oBaTesibHOro
npouecca no gUMcumnivHe

NabopaTtopHble 3aHATUA CO CTyOeHTaMu MPOBOAATCS B CreuManvu3vpoBaHHbIX MOMeLLeHuaX Kadeapsl,
060pyaoBaHHbIX XUMWUYECKOM MOCYOOW, XUMWYECKMMMW peakTUBaMu, U3MepuTernbHbiMU npubopamu, AUCTUIIISTOPOM,
CYLUNIbHBIMUY LWKadamm, MydernbHON NeYbto, KOMMbIOTEPOM.

AyanTtopus OcHalleHue

MynbTmMeguiiHoe obopyaoBaHue, cneluanm3vposaHHas mebenb, Aocka
JlekumoHHasa Y A pyA H P A
aygutopusi

CneuuanuavnpoBaHHas mebernb, focka
YyebHas aygutopums
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