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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: YMETh: Bbl6paTb MEeTOAUKY aHanunsa gna 3alaHHOM 3a[a4M 1 BbINOSTHUTL ee KCnepumMeHTalnbHO C nofyyeHnem
pe3ynbTaTtoB aHaANIMTUYECKNX Oﬂpeﬂ,eﬂeHl/IIZ 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

Tek.
(4achbl)

Na6.
(4achbl)

CP
(vachbl)

MHHoBaLU.

dopmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. BeegeHue v meTponornyeckmne
OCHOBbI XMMWY€CKOro aHanusa

Tema 1. OcCHOBHblE NOHATUSA
aHaNMMTUYECKON XUMUMN.

Mpegomet aHanUTU4Yeckon XUMUMN.
CTtpykTypa aHanuTU4eckomn XUMUN.
3HayeHne  aHanUTU4YecKoWm  XMMUM B
pPasBUTUN E€CTECTBO3HAHUSA, TEXHUKM W
HapogHOro xosanctea. Bugbl aHanuaa:
M30TOMHbIN, 3MEMEHTHbIN,
PYHKUNOHAMNbBHbIN, CTPYKTYPHbIN,
MOMEKYNspHbIA, pa3oBbii. XuUMUYECKME,
du13nKo-XMMU4eckme, tusmyeckme "
Ovonornyeckne metoapl aHanu3a. Makpo-,
MMKPO- 1 YNbTpamMuKpoaHanms.
CoBpeMeHHOe COCTOsIHME W TeHOeHuun
pasBuTUS aHanuTU4eckomn XUMUN;
WHCTpYMEeHTanmsaums, aBTOMM3aLUS,
MaTemaTusauums, yBenuyeHne nonm
dur3nyeckmx MeTO0B, nepexoa K
MHOrOKOMMOHEHTHOMY aHanumay.

2,75

Tema 2. OcHOBHble MeTposiorn4eckne
NOHATUSA " npencTaBneHus.
AHanuTuyeckun curHan n nomexu. O6bem
uHdOpMaUMM B aHanNMTUYECKOM CurHarne.
OcCHOBHbIE CTaaMM XMMWYECKOTO aHanuaa.
Beibop meToga aHanusa u cocTaBneHue
CXemM aHanuaa. Knaccudumkaums
norpeLuHocTemn aHanusa. OcHOBHbIE
XapaKTePUCTUKM meToaa aHanusa:
NpaBWibHOCTL W BOCMPOM3BOAMMOCTb,
KO3(PhULIMEHT YYBCTBMTENBHOCTU, NPEAEn
OBHapY)XEHUS, HWKHSASI Y BEPXHSIA rpaHuLbl
onpegensiembix copepxaHun.
Cratuctmnyeckaa obpaboTka pesynbTaToB
N3MepeHNN.

JlabopaTopHas pabora. TexHuka
OesonacHoctu. JlabopaTtopHasa paborTa.
NpoeHtndukaums  katmoHoB  K(l), Na(l),
Mg(ll), NH4(l) pna KOnNMYeCcTBEHHOro
onpegenennss  (OU3NKO-  XMMUYECKUMMU
MeTonamu. KOHTponbHas 3agava.

ra




Paspen 2. PaBHOBecusi B TOMOIEHHbIX
cuctemax

Tema 3. Xumnyeckne paBHoOBeCUS B pearbHbIX
cucTemax.

dakTopbl, BAMAKOLWME Ha paBHOBECUE B
peanbHbIX cucTemax. BnusiHue
3NEeKTPOCTaTUYECKNX  B3aUMOLEWCTBUN  Ha
paBHOBecHe. KoadhduumneHTbl aKkTUBHOCTMU.
MoHHas cuna. pactBopax. Teopusa [ebas-
Xiokkens. BaanmocBsasn mexay MOHHOW Cunomn
N  KO3(PPULMEHTOM aKTUBHOCTU. BnusaHne
conbBaTauMM Ha paBHoBecue. BnugaHue
XUMUYECKNX B3aMMOAENCTBUI Ha paBHOBECKE.
OnucaHnve CcnoxHbIX paBHoOBecuit. MeTtoga
KOHKYPUPYHOLLMX peakuun. Obwas n
paBHOBECHasi KOHUEHTpauun.
KoHLeHTpaunoHHbIE KOHCTaHTHI.

Tema 4. Pacuer pH B pactBopax Kucror,
OCHOBaHUM, conewm, KMCNOTHO-OCHOBHbIX
OyepHbIX cucTemax.

Bbluucnenns pH pacTtBopoB OLHOOCHOBHbIX
KACMOT WM OOHOKUCIIOTHBIX ~ OCHOBaHUM,
MHOFOOCHOBHbBIX KWUCMOT U MHOTOKMCIOTHbIX
OCHOBaHWIA, CMeCU KMCITOT U OCHOBaHUMN.
KoHCTaHTa  KMCMOTHOCTM M OCHOBHOCTMW.
Brnivaune pH Ha agunccoumnauuto  cnabbix
OOHOOCHOBHbLIX KucnOT. BnusHne pH Ha
auccoumaumio cnabblx ABYXOCHOBHbIX KUCIIOT.
PaBHOBecuss B npoueccax  rugponusa.
MexaHun3mbl  rugponusa. KonnyecTBeHHble
XapakTepUCTUKM npowecca rmgponusa.
Bbluncnenuve pH pacTBOpOB conen,
00pasoBaHHbIX  aHWOHAMU  MHOTOOCHOBHbIX
KUCMoT.

BbydepHble cuctembl 1 nx ceBonctBa. PacyeTt
pH. bydepHaa emkocTb. 3aBUCMMOCTb
OycbepHO  eMKOCTM  OT  KOHLUEHTpauun
OydepHoro pactBopa. bydepHaa emkocTb
CUINbHBIX KMCINOT M OCHOBAHUA.
B3anmopgencrene Kucrnotbl U OCHOBaHUS
Pacuet pH.

JlabopaTtopHasa  paborta. WaeHTudpukauuns
KaTMOHOB Ca(ll), Ba(ll), Sr(ll) ans
KONMMYECTBEHHOIO  onpegeneHvs  ur3unko-

XUMUYECKMMM MeToAamu. KoHTponbHas
3agava.

Tema 5. TutpnmeTpmyeckme MeToabl aHanmsa.
MeTogabl TUTPUMETPUYECKOrO aHanmaa.
Knaccudmkauyus. TpeboBaHus,
npegbsBnsemMble K peakuun B
TUTPUMETPUYECKOM aHanmase. Buabl

TUTPUMETPUYECKNX OMpeaeneHnin: npsiMoe u
obpaTHoe TWUTpOBaHWE, OMNpPeAerneHne no
3amelteHunto. Cnocobbl BblpaxeHusi cocTaBa
pacTBOpOB B  TUTPUMETPUU. IDKBUBASEHT.
MonsipHass Macca akBuBaneHta. MonsipHas
KOHLEeHTpauus. MepBrYHLbIE cTaH4apThl,
TpeboBaHusi K HUM. PukcaHanbl. BTopuyHble
cTaHgapTbl. Buabl KpuBbIX TUTpOBaHWA (s-
obpasHble, NUHenHble). CKayoK TUTPOBaHUS.
Toyka 3KBMBANEHTHOCTM W KOHEYHasl Touka
TUTPOBaHUs. ABTOMaTUYECKUE TUTPaTOPBbI.




Tema 6. KNCNOTHO-OCHOBHOE TUTPOBaHME.
lMocTpoeHne KpuBbIX TUTPOBAHMSA: CUNbHas
KMcnota — CWNbHOE OCHOBaHue, cnabas
KMCnoTa — CUIbHOE OCHOBaHWE, CuUIbHast
Kncnota — cnaboe ocHoBaHuWe, criabas kucnoTta
— cnaboe ocHoBaHue. BnusiHne BenUUMHLI
KOHCTaHT  KUCIOTHOCTM UMW OCHOBHOCTM,
KOHLIEHTpaUWM KUCMOT WM  OCHOBaHUA U
TemnepaTypsbl Ha XapakTtep KpUBbIX
TuTpoBaHus. MpaBuno Bbibopa nHamMkaTopa.
KncrnoTHO-OCHOBHOE TUTpOBaHWE B HEBOAHbLIX
cpepax. Teopun KMCINOTHO-OCHOBHbIX
WHOWKATOPOB. Hanbonee  wucnonb3yemble
KMCIOTHO-OCHOBHbIE  MHAMKATOpbl.  Ownbkm
TUTPOBAHMUS MNPWU  OMpPefeneHnn CUIbHbIX W
cnabblX KACNOT U OCHOBaHMIA, MHOrOOCHOBHbIX
KMCINOT N OCHOBaHUMNA.

JlabopaTopHas paboTta. AungmmeTpus.

Pasgen 3. PaBHOBecust B  OKUCIIUTENbHO-
BOCCTAHOBUTENbHbIX CUCTEMAX

Tema 7. OKUCNUTENbHO-BOCCTAHOBUTENBHOE
paBHOBeCKE.

OneKTpoAHbIN noteHuuarn. YpaBHeHue
HepHcta. CraHgapTHbii 1M dhopMarnbHbINA
noTeHuunansbl. Bnusaxune XUMUNYECKNX
B3aMMOAENCTBUIN Ha BEMNYMHY OKUCTTUTENBHO -
BOCCTAHOBUTENBHOIO noteHuyuana: pH,
KomnnekcoobpasoBaHue, obpasoBaHue
ManopacTBOpPMMbIX CcOoeauHeHUn. KOHCTaHThI
paBHOBeCUS OKUCNNTENBHO-
BOCCTAHOBUTENbHbIX peakumn. Css3b
KOHCTaHTbl pPaBHOBECUSI CO CTaHOApPTHLIMU
noTeHunanamu. HanpasneHwve peakumm
OKMCIEHUA-BOCCTAHOBMNEHMS. dakTophl,
BNUAKOLME Ha HanpaBlieHWE OKUCIUTENbHO-
BOCCTAHOBUTENbHbIX  peakumin. MexaHu3mbl
OKUCITUTENTbHO-BOCCTAHOBUTENBbHbIX peaKkLn.
OCHOBHblE HEOpraHM4YeckMe Wn opraHuyeckme
OKUCNUTENN N BOCCTAaHOBUTENN, NPUMEHSEMbIE
B aHanuse.

Na6opaTtopHast paboTta. Moau- n iogomeTpus.

Tema 8. OKMCNUTENLHO-BOCCTAHOBUTENBLHOE
TUTpPOBaHMWE.

PacyeT M nOCTpOeHMe KpuBbIX TUTPOBAHMS.
dakTopbl, BRAVSIOWME Ha XapakTep KpUBbIX
TUTPOBAHWSI: KomnnekcoobpasoBaHue,
KOHLIEHTpauus MOHOB BOAOPOAA, MOHHAs cuna.
Cnocobbl  onpegeneHnss KOHEYHOW  TOYKM
TUTPOBAHMWSI. Hanbonee W3BECTHbIE
OKUCNUTENTbHO-BOCCTAHOBUTENbHbIE
WHOWKaTOPBbI. MorpewHocTn  TUTPOBaAHWS.
MeToabl OKUCNUTENBHO-BOCCTAHOBUTEIBHOIO
TUTPOBAHWS: nepmaHraHaToMeTpus,
OnxpomMaToMeTpusi, MoAo- U noaumMeTpus n ap.
KoHTponbHasa pabota Ne1.

JTabopaTopHas paboTa. NepmaHraHaToMeTpuS.

7 ra
10

K
7 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 "
KomnnekcooobpasoBaTtens: BHyTpUcdepHbIe U
BHeLIHecdepHble KOMIMMEKCHI,
ofHOpOAHOMNMraHaHbIe "

CMeLlaHHONUraHgHble, NonusaaepHbIe.
Mpupoga XMMUYECKON CBA3N B KOMMIIEKCHbIX
coeguHeHusix. Teopusi  KpucTannmyeckoro
nond. Meton MonekynsapHbIx opouTanen.
CneKkTpoxumMu4eckui psag nnraHgos.

KonunyecTtBeHHbIe XapaKTePUCTUKM
KOMIMMEKCHbIX COeaMHEHN, KOHCTaHThI
YCTONYMBOCTH, cTeneHb obpasoBaHus

komnnekca. Knaccudpukaums  KOMMNEKCHbIX
CoeguHeHMn no  TepMOAUHAMUYECKOW U

KMHETUYECKON YCTONYMBOCTW. CsoiicTBa
KOMMEKCHbIX coeMHeHUN, nMetoLme
aHanuTM4yeckoe  3HayeHune:  YCTOMYMBOCTb,
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. MeTannoxpomHbie
MHOUKaTopbl U TpeboBaHMs, NpeabsBnsiemMble K
HUM. BaxHenwine YHUBepcarnbHble "
cneunduyeckmne METanoXpoMHbIe
WHOMKaTOPbI. Owmnbku TUTPOBaHWSI.
CenekTMBHOCTb TUTpPOBaHWSI M crnocobbl ee
NOBbILLEHUS.

JlabopaTopHas pabora.
KomnnekcoHomeTpuyeckoe TUTPOBaHUE.

10

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. BnusHue
agcopbumn Ha TOYHOCTb TUTPOBaHUS. BnusiHne
pacTBOPMMOCTN COEOUHEHWUN, KOHLeHTpaLuum
onpefensiemMbiXx WOHOB, TemnepaTypbl Ha
XapakTep KpuBbIX TuUTpoBaHus. CnocoObbl
onpeaeneHnss KOHEYHOW TOYKU TUTPOBaHUS B
apreHTomeTpun: cnocod6 Mopa, asHca,
donbgrapaa. Ownbkn TUTPOBaHKUS.
JlabopaTopHas pabora. OcagutenbHoe
TUTPOBAHMWE.

10




Tema 13. NpaBuMETPUYECKNIA METOL aHanM3a.
CyWHOCTb rpaBUMETPUYECKOrOo aHanumsa u
rpaHvubl  ero npumeHumocTn. [lpsimble u©
KOCBEHHble MeToAbl onpefeneHus. Owunbku B
rpaBUMETpMYEeCKOM aHanuse. BaxHenwue
HeopraHM4Yeckne 1 opraHMYecKkne ocaguTenw.
TpeboBaHus K ocaxgaemomn ¢opme.
TpeboBaHMa K rpaBMMeETpUYECKON hopMe.
TepmorpaBnmMeTprUyYeCcKnii aHanus.
AHanuTnyeckme Becbl. YyBCTBUTENBHOCTb
BECOB W ee MaTemMaTu4ecKkoe BblpaXeHue.
dakTophl, BNugoLLME Ha TOYHOCTb
B3BeLUMBaHUA. TexHMKa B3BELLMBAHYS.
JlabopaTtopHaa pabota. [paBumeTpuyecknin
MeTo[, aHanus.

KoHTponbHas pabota Ne2.

ra

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexyTodHas attectaums
(3auver)

92,75

Pazgen 6. J3nekTpoxumudeckne MeToAbl
aHanusa

Tema 14. TloTeHUMOMETPUYECKNA  METOA
aHanusa.

Mpsimas NOTEHUNOMETPUS. KocBeHHas
NoTEHLMOMETPUS. OnekTpoabl B
noTteHUMoMeTpumn. MIHOUKaTOpHbIE 3neKkTpoabl.
OnekTpoabl cpaBHeHus. dnektpoasl 1, 2 un 3-
ero poaoB. WMoHcenekTuBHbIE 3MNeKTpoabl.
YpaBHeHue Hwukonbckoro. OcCHoBHble
XapaKTEPUCTUKN MOHCENEKTMBHbIX 311EKTPOLOB.
OnekTpoaHas PYHKUMS. CeneKTMBHOCTb
MeToabl onpegeneH1s NOTEHLMOMETPUYECKOTO
KoadhpmumeHTa CENEeKTUBHOCTM. Bpems
OTKMMKa.

Knaccudurkauusa noHcenekTBHbIX 3NEeKTPOAO0B:
3NeKTPOAbl C FOMOreHHbIMU U reTeporeHHbIMU
Kpuctannuyeckumn membpaHamu, dnekTpoabl
C XEeCTKOW MaTpuLen (CTeKNAHHbIE 3NeKTPoabl),
3NeKTpoAbl C MOABWMXHBIMUA  HOCUTENSAMM,

dbepMeHTHble " rasoJyBCTBUTENbHbIE
anekTpoael.
MoTeHunomeTpryeckoe TUTPOBaHWe.

M3meHeHMe 3neKkTpogHOro noTeHuuana B
npotecce TuTpoBaHusi. Cnocobbl 06HapyXeHust
KOHEYHOW TOYKM TUTpOBaHUSA. Vcnonb3oBaHue
peakuuMid KUCIOTHO- OCHOBHbIX, OCaXdeHWs,

KoMnnekcoobpa3oBaHus " OKUCIEeHUSI-
BOCCTaHOBIIEHMSI.
JTabopaTopHas paborTa.

MoTeHuMomMeTpu4eckoe TUTPOBaHUE.
JTabopaTopHas paboTta. loHoMeTpus.




Tema 15. KoHAOyKTOMETpUYECKMN  METOA
aHanuaa.

TeopeTnyeckue OCHOBBbI mMeToaa.
OnekTpnyeckas NpPOBOAMMOCTb, W3MEpeHue
3NeKTpMYEeCcKo NPOBOAMMOCTU. 3aBUCUMOCTb
3NeKTpMYECKOM NPOBOAMMOCTU ANEKTpOnuTa ot
pasnnyHbIX daKkTopoB. Knaccudpmkauyus
KOHOYKTOMeTpudecknux mMetogoB. Obnactu
NPUMEHEHNS KOHOYKTOMETPUN.

AHanuTnyeckas KOHAYKTOMETpPUSI.
KoHagykTomeTpuyeckoe TUTPOBaHue.
AnnapaTtypa ansi KOHAOYKTOMETPUYECKNX
N3MepeHNi.

JlabopaTopHas paboTta. lNpsiMas u KocBeHHas
KOHOYKTOMETpUS.

Tema 16. BonbTamnepomeTpusi.
MHOukaTopHble anekTpoabl U Knaccudgukaums

BONbTaMMnepoMeTpU4eCcKmnx METOAOB.
Monsaporpadus. MNMpenmyLiectsa n HeAOCTaTKK
PTYTHOrO anekTpoaa. Mony4eHune n

XapakTepuctMka  BOJSIbTAMNEPHOW  KPUBOW.
MpenoenbHbI  AMddY3HBIA  TOK. YpaBHeHue
MnbkoBuya. MNMoTeHuman nonysonHbl. akTopsl,
BNMAKOLLME  Ha  BenuUMHY  noTeHumana
NOJSTyBOJSIHBbI. Konn4yecTtBeHHbIN
nonaporpadunyeckmin aHanms. Ycnosus
npoBefeHns nonsaporpadmnyeckoro aHanmsa.
AmnepomeTpuyeckoe TuTpoBaHue. CyLHOCTb
MeTona. AMMNEpoOMEeTpU4ecKoe TUTpPOBaHME C
OfHUM " OBYMS1 WHOVKATOPHbIMM
nonspu3oBaHHbIMU  3nekTpogamn.  Beibop
noteHuMana WHOMKATOPHOrO arnekTpoda u
Hanaraemoro HanpsKeHns NpPu NCNonb30BaHUK
OBYX MHAWKATOPHbIX 3NeKTpoaoB. Buapsl Kpnebix
TUTPOBaHMS.

KoHTponbHasa pabota Ne 3.

ra




Pasgen 7. MeTtoabl MOMEKyNsSipHOM ONTUYECKON
crnekTpockonun

Tema 17. MonekynspHaa abcopbunoHHas
CNeKTpoCcKonus (CNekTpooToMeTpuUs).
3aKoHbl  MOIMOWEHUA  3NEKTPOMarHMTHOro
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  XMMMUYECKOWN
CTPYKTYpPbl CO€AMHEHUs ¢ abcopOLMOHHBIM
cnekTpom. Cnocobbl NONy4YeHuss OKpalleHHbIX
COeINHEHUN. doTomeTpuyeckme
aHanuTM4eckue peareHTbl, TpeboBaHNA K HUM.
Cnoco0bl onpegenexuns KOHLeHTpauun
BelwlecTB. WM3mepeHue  BBLICOKMX,  HU3KUX
ONTUYECKMX NIOTHOCTEN (aAnddepeHLnanbHbIn
mMeToa). AHanM3 MHOrOKOMMOHEHTHbLIX CUCTEM.
CnekTtpodoTomeTpus Kak MeToq
uccrnegoBaHUs  peakuui B pacTBopax
(komnnekcoobpa3oBaHus,  NPOTONUTUYECKUX,
arperauun), CONpoOBOXAAILLINXCA U3MEHEHMEM
CcrnekTpoB  nornoweHud.  MeTponoruyeckue

XapaKTepPUCTUKM " aHanuTnyeckne
BO3MOXHOCTU.  [MpuMepbl  MpakTU4eckoro
NpUMEHeHMsI.

JlabopaTopHas paboTta. PoTokoNOpPMMETPUS.
JlabopaTtopHaa paboTa. YnbTpaduonertosas
crneKkTpocKonus.

Tema 18. MeToabl konebatensHoOM
CMeKTpoCcKonuu.

KonebatenbHble  cnekTpbl  monekyn.  WUx
ocobeHHocTu. Knaccudmkaumsas metogoB no
cnocoby nony4veHus konedaTternbHbIX CNEKTPOB
(MK n KP-cnektpockonus). lNMpuHumMnuanbHas
cxema npubopa. OCHOBHbIE TUMbl UCTOYHMKOB
U3ny4yeHnsi, 0eTEeKTOPOB.

KauecTBeHHbI (MOMEKYNSIPHbIA, CTPYKTYPHO-
rpynnoBon) W  KONMWYECTBEHHbIN  aHanus
meTtogamu UK- n KP-cnektpockonuu.

Tema 19. MonekynspHas nOMUHECLIEHTHas
CheKTpocKonus.

Knaccudmkaums BMAOB NOMUHECLEHUUM MO
WUCTOYHMKaM BO30OYXaEHWS
(xemurnoMmHecUeHUNsi.  BMONMOMNHECLIEHLNS,
3NEKTPONMIOMUHECLEHLINSA,
POTONIOMUHECLIEHLMA U ApP.); MEXaHU3My W
ONMTENbHOCTN cBeYeHus. dnyopecueHums 1
docgopecueHumns. 3akoHbl FIOMUHECLLEHLINN.
dakTopbl, BAMAKOWME HA WHTEHCUBHOCTb
noMuHecueHunn. TyleHne NIoMUHECLIEHLNN.
AnnapaTypa  fIOMWHECLIEHTHOTO  aHanusa.
MpakTnyeckoe NpUMeHeHNe NIOMUHECLIEHTHOIO
aHanmsa.




Tema 20. HedenomeTtpuyeckun "
TypOnanmeTpnyeckmn MeToabl aHanunsa.
TeopeTnyeckme ocHoBbl MeToga. OcobeHHOCTH
KONMMouaHbIX pacTtBopoB. Cnocobbl nonyyeHus
KONMMOoMAHbIX pacTBOpoB. Annapatypa pAans
nposeneHust HedernomeTpu4eckoro "
TypOMOMMETPUYECKOrO aHanNMn3oB.

Tema 21. MonsipumeTpuyeckuii "
pepakToMeTpu4eckMin MeToAbl aHanusa.
TeopeTnyeckne OCHOBbI MONSAPUMETPUYECKOrO
mMeToga. [onydyeHme NNOCKONONSPU3OBaHHOIO
cBeTa. MpuHUMN NonsApUMeTPUYECKNX
usMepeHun. 3aBMCMMOCTb Yyrna BpaLlleHus
NIOCKOCTU nonsipusaumm
NOCKOMOMSiPU30BaHHOIO CBETa OT Pa3fNYHbIX
¢aKTopoB. Annapatypa ans
NoNsAPUMETPUYECKUX U3MEPEHUIA.
TeopeTnyeckne OCHOBbI
petpakToMeTpu4ecKoro mMeToAa.
[MpenomneHne cBeTa Ha rpaHuue pasgena AByX
¢as. NokasaTtenb npenomneHns. 3aBUCUMOCTb
nokasatensd mnpenioMsnieHMss OT  Pa3fINYHbIX
dakTopoB. [longpmsauua wn  pedpakyms.
Annapatypa  ans pedpakToOMEeTPUYECKMNX
onpegeneHun. [lpakTuyeckoe npuMeHeHue
nonsapuMeTpu4eckux n pedpakToMeTPUYECKNX
N3MEpPEHNN.

KoHTponbHasa pabota Ne 4.

Pasgen 8. Metogbl aTtoMHOM OMNTUYECKOM
crnekTpockonun

ra

Tema 22. ATOMHO-3MUCCUOHHBLIN METOS.
CnekTpbl atomoB. OCHOBHbIE 1 BO3BYXXAEHHbIE
3NEKTPOHHbIE COCTOSIHUS aToMOB,
XapaKTEPUCTUKN COCTOSIHUIA. JHepreTnyeckue
nepexogpl. MNMpaBuna otbopa. XapakTepucTunkn
CMNeKTpanbHbIX NMHUIA: NOJIOXXEHNE B CMEKTpe,
WHTEHCUBHOCTb, nonyLwmnpuHa. Cessb
WHTEHCUBHOCTM C YMCIIOM M3My4atoLLUX YacTuL.
MpuHUMNuanbHas cxema aTOMHO-
3MUCCMOHHOIrO  cnektpomeTtpa.  MCcTouHuKM
aTtoMmu3auun 1 BO3BYXAEHUS: 3NeKTpuyeckne
paspsiabl (OyroBble, WCKPOBbIE, MOHUXKEHHOro
[aBneHus), NnameHa, nNnasmeHHble UCTOYHUKM
(MNasMoTpOHBI, WHOYKTUBHO CBsAA3aHHas
nnasma), nasepsbl. Nx OCHOBHbIE
XapaKTEePUCTUKN: TemnepaTypa, cocTtaB
atMocdepbl  aTomMu3aTopa,  KOHLEeHTpauus
3IEKTPOHOB.

dusmyeckne UM XMMUYECKME MpoLecchl B
aTtomusaTtopax. CnekTpanbHble U  (U3KKO-
XUMUYECKMEe NoMexu, cnocobbl NX yCTpaHeHUs!.
OcobeHHOCTM  noaroToBkM nNpobbl M ee
BBEOEHUS B aTOMMU3ATOPbl PasfiMyHOro Tuna.
KayecTBeHHbIN M KONMUYECTBEHHbLIN aHanu3

aTOMHO- 3MUCCUOHHbBIM METOIOM.
MeTpornormyeckue XapaKTepUCTMKM "
aHanuTuyeckne  BO3MOXHOCTW.  [lpumepsl
NpaKTU4ecKoro NPUMeHeHst aTOMHO-

SMUCCUOHHOIo MeTtoga.
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Tema 23. ATOMHO-abCOpPOLIMOHHbIN MeToS,
MpuHuMnuansHas cxema aTOMHO-
abcopObumoHHOoro cnektpomeTpa. ATOMMU3aTopbI
(nnameHHble M HennaMmeHHble).  VCTOYHMKM
nsny4yeHnss (namnbl C MOMbIM  KaTOOOM,
WCTOYHMKM CMNJIOLLHOrO CnekTpa, nasepbl), KX
XapaKTePUCTUKM.

CnekTpanbHble U PU3NKO-XUMUYECKNE NOMEXM,
cnocobbl  Ux  ycTpaHeHusi. BoamoxHoCTH,
OOCTOMHCTBA W HejocTaTkM MeToda, €ero
CpaBHEHWE C aTOMHO- SMUCCUOHHBIM METOLOM.
MeTpornoruyeckue xapakTepuUCTUKU.

MprMepbl NPaKTUYECKOro NPUMEHEHNS1 aTOMHO-
abcopbumoHHoro meToaa.

Pasgen 9. Xpomartorpadguyeckne meTogbl
aHanmaa

10

ra

Tema 24. Knaccudmkaums
XpomaTorpadnyecKkmnx MEeTO4O0B no
NPYMEHAEMbIM aszam, MexaHu3Mam
pasgenenusi n TEXHUKE
XpomaTorpacunyeckoro aHanmaa.

Cnocobbl nony4eHust XpomaTtorpamm

(bpoHTanbHLIN,
SMIOEHTHBIN).
MonekynapHo-aacopbLmoHHasa
xpomaTorpacdumsi. MNonspHble U HenonsipHble
HenoaBwXHble hasbl M NPUHLMNLI NX BbIGOpPA.
MopmndnumpoBaHHble cunukarenm Kak
copbeHThI. MoaBmkHbIE hasbl U NPUHLUMBI UX
BblOOpa.

MoHoobmMeHHas xpomaTorpadms. CtpoeHune u

BbITECHUTENbHbIN,

u13nKo-XMMU4eckmne CBOWCTBA
MOHOOOMEHHWKOB. MoHoobmMeHHoe
paBHOBECKE. CenekTnBHOCTb WOHHOTO

obmeHa u akTopbl €ro onpegensowme.
Ob6nactn npUMeHeHnsd MOHOOOMEHHOM
XpomaTtorpadguu.

OcapgoyHas xpomaTorpadus. [MnockocTtHas

XpomaTtorpadgusi. Obwue NPUHLMIbI
pasgeneHus. Cnocobbl nony4yeHus
NMOCKOCTHBIX XpoMaTorpaMMm (BOCXOASLLNN,
HUCXOOALMMN, Kpyrosow, OBYMEPHbIN).

PeareHTbl ons nposiBNeHMs xpomartorpamm.
bymaxHas xpomatorpadums. MexaHu3ambl
pasgeneHus. NogBuKHbIE dasbl.
Mpenmyliectsa n HegocTaTKU. TOHKOCNONHas
xpomaTtorpadus. MexaHusmbl pasgeneHus.
CopbeHTbl 1 noaBwxkHble pasbl. Obnactu
NPUMeEHEHNS.
OkncnnTeneHO-BOCCTAHOBUTENBHAS
XpomaTtorpadgusi.

ra




Tema 25. "a3oBasi "
XpomaTtorpadguu.

a3o-agcopbumnoHHas (rasoTBepaodasHas) u
ras3o-xumakocTHasa xpomaTorpadusi. CopbeHTbI
N HocuTenu, TpeboBaHuss K HUM. MexaHuam
pasgenenuns. Cxema rasoBoro xpomaTtorpada.
KonoHku. [leTeKkTopbl, X YyBCTBUTENBHOCTb U

XNOKOCTHaA

CEJIeKTUBHOCTb.

rasoBow xpomaTtorpaduu.
XUOKOCTHOM

Buabl
MpeumyLiectsa

XnakoctHon xpomatorpadum (BOXKX). Cxema

XNOKOCTHOro

KONOHKN. OCHOBHbIE TUMbI
YyBCTBUTEJIbHOCTb N CENEKTUBHOCTb.

O6nactu NPUMEHEHNsI 2 5

XpomaTtorpaguu.
BbICOKO3(EKTMBHOM

xpomarorpada. Hacocbl,
[EeTeKTopoB, MX

WUtoro B cemecTpe (Ha kypce ansa 3A0) 17 17 83
KoHcynbTauuu n npoMexyTodHas aTrectaums 25 245
(Ok3ameH)
Bcero koHTakTHas pa6ota u CP no 87,75 200,25

AUCLMMIIMHE

4 KYPCOBOE NPOEKTMPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALUU

5.1 OnucaHune nokasatenemn, KpUTepMeB U CUCTEMbI OLLEHMBAHUA pe3yfbTaToOB 00y4YeHuUs
5.1.1 NMokasaTtenu oueHMBaHUA

Koa HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 06ydeHus
KoMneTeHummn cpencrtea
PackpbiBaeT CyTb TEOPETUYECKUX OCHOB XMMWUYECKMX, PU3NYECKMX U
PU3NKO-XUMUYECKMX METOLOB aHanmaa.
Bonpocbl ans YCTHOro
BbluncnseT KOHLEeHTpaLun BEeLLeCTB (MOHOB) B pasnuuHbix obbekTax|cobecenoBaHns
OMK-2 Ha OCHOBE 3aKOHOB aHaNUTUYEeCKNUX METOAOB.
BbiGupaeT meTon (MeTogouky) aHanuaa, NpoBOAWUT cTaTucTudeckyto|lpakTMKo-opreHTMpoBaHHbIe
00paboTKy  SKCMEpPUMEHTasbHbIX AaHHbIX C  MCMONb30BaHWeM|3ad4aHuns
MaTeMaTu4eCcKnx MeETOAOB MPU PELLEHMM 3a4a4 B NPOGECCUOHANbHON
[esTenbHOCTMU.
PackpbiBaeT TeopeTnyeckne OCHOBbI COBPEMEHHbLIX METOL0B aHannaa
pasnunyHbiXx OOBEKTOB W METOOOB MHTeprnpeTauun pesynbTaToB
3KCNepMMEHTanNbHbIX LaHHbIX. Borpoch! ans YCTHOTO
cobecenoBaHus
BbluncnseTr konuuecTtBo (KOHUEHTpauuio) BelwlectBa B o0b6bekTe,
Ol1K-5 ncnonb3yst KanmbpoBOYHbIN rpadvk B KoopAuHaTax: aHanuTU4ecKkun
CUrHarn - KOHUEHTpauus.
[MpaKkTKo-OpNEHTUPOBAHHLIE
. _|3apaHusa
BbibupaeT MeToa (METOAMKY) BbIMONIHEHUS N3MEPEHUI KOHLEHTPaLMNA
BelecTB (MOHOB) B pasfMyHblX OObLEKTax W WHTepnpeTupyeT
pe3ynbTaThl 3KCMNEPUMEHTASTbHbIX JaHHbIX.




5.1.2 Cucrema v KpuTepmum oLeHUBaHUA

Lkana oueHnBaHus

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMETEHLIMN

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnnyHO)

[NonHbIN ncyepnbiBaoLLMn OTBET,
nokasbiBalOWUN MNOHMMaHUE npegMeTa.
OpureHTupyeTca B OCHOBHbIX TEpPMMUHaX,
3HaKOM C OOMNOMHUTENbHOW NMTepaTypou,
npaBunbHO OTBeYaeT Ha AOMONHUTENbHbIE
BOMpPOCHI.

CTyneHT nokasblBaeT npasunbHoOe
NnoHMMaHve YyCroBusi 3agauu, BrageeT
HaBblkaMW aHanus3a YcroBusi, BbIOGOpPOM
HY)XXHbIX 3aKOHOB M dopmyn Ans ee
peLueHns.

Ymeet npaBuUIbHO 00BACHUTb
TeopeTUYeCKMe OCHOBbI aHanNUTUYECKNX
METOAOB W npaBuiibHO BbibpaTb MeTon
aHanuaa.

4 (xopoLwuo)

CraHpapTHbIN OTBET, JIMLLIEHHbIN
WHONBMAYANbHOCTH. HonyckaeT
He3HauuTenbHble NMorpeLuHocTH npu
OTBETE Ha BOMPOCHI.

CtyneHT nokasbiBaeT JocTaTtoyHoe
NnoHMMaHue YyCroBusi 3ajauu, BrnageeT
HaBblkamMW aHanu3a YCroBwWsi, NyTaeTcsi B
BbIOOpEe HYXXHbIX 3aKOHOB M chopMyn ans
ee peLleHus.

YmeeT npaBuUIbHO 00bACHUTL
TeopeTU4eckme OCHOBbl aHaNUTUYECKUX
METO4OB M MpaBuibHO BbiObpaTb MeTos
aHanuaa.

HenonHbin OTBET, UMerT MecTo
HebonblUne npob6ensl B 3HaHUSX.
[onyckaeT norpewHocT npu OTBETE Ha
BOMPOCHI.

3 (yooBneTBOpUTENBLHO)

Moka3biBaeT 3HaHUA y4ebHoOro matepmana
B MUHMManbHOM o6beme. [onyckaeT
OonbLUoe KONMMYECTBO HEMPUHLMNUANBHbIX
OLWMBOK. MOXEeT yCTpaHUTb UX C MOMOLLbIO
npenogasarens.

CTyOeHT nokasbiBaeT  HedocTaTovyHoe
MOHMMaHWE YCMOBUSI 3agauyu, nyTaeTcsl B
BbIGOPE HYXXHbIX 3aKOHOB U (hopMyI Ans ee
peLueHus.

HenonHbin  oTBEeT, e€ecTb oOwWUbKM B
N3NoXeHnn Heckonbknx Tem. lytaetcs B
TepMUHaXx.

2 (HeygoBneTBOPUTENBHO)

He wmoxeT oTtBeTuTb Ha Bonpoc 6e3
nomoLLumM ak3ameHaTopa. MHOrounMcneHHble
rpybble owmnbkm.

He noHumaeT ycnosue 3agayn, He MOXET
NPeAnoXnTb BapuaHTbl pelleHns. He 3HaeT
TEOPETUYECKMX  OCHOB  aHanNMUTUYECKUX
MEeTOA0B U He MOXET NpaBUNbHO BbiOpaTb
MeTo aHanmaa nofg KOHKPETHbIN OO BbEKT.

MonbiTka chAMCbiBaHWS, MCMOSb30BaHWS
Hepas3pelleHHbIX TeXHU4YeCKnx YCTp0I7ICTB
UM nonb3oBaHWE MNOOCKa3Kon apyroro
YernoBekKa.




3auTeHo I'Ionyqubl NnonoXuTenbHble pe3ynbTaThl

BbINonHEHbI U 3a4TeHbI BCe NabopaTopHble
paboTbl cornacHo paGoyelt nporpaMme.

npn BbINMOJIHEHNUE KOHTPOJIbHbIX pa60T,
OTBETOB Ha BOMPOCHI KOJTJTOKBUYMOB.

He 3a4yteHo oTpudarternbHble mnm HYaCTU4YHO

BbINosnHeHb! (4aCTUYHO BbIMOSTHEHbI), HO He
3a4yTeHbl Bce nabopaTopHble paGoThl
cornacHo pabouyeii nporpamme. MonyyeHsbl

oTpuuaTtenbHble pe3ynbTaTthbl npu
BbINOJIHEHNE KOHTPOJIbHbIX pa60T, OTBETOB
Ha BOMPOCHI KONMJTOKBUYMOB.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6XxoAMMble AN OLeHKU 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onNbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONPOCOB
Cemectp 3

1 OCHOBHbIE MOHATUS aHANUTUYECKON XUMUM.

2 BrnnsiHne anekTpocTtaTtuyeckmx B3aMMoOeNnCcTBUI Ha paBHOBECUE.

3 BrnnsHue xumumyecknx B3aMmMogencTeumm Ha paBHOBeECUE.

4 PacueT pH B pacTBopax CunbHbIX U criabblx KUCNOT M OCHOBAHWMA.

5 KoHLueHTpaunoHHble KOHCTaHTbI AMsi ON1CaHUsi PaBHOBECUN B pearibHbIX CUCTEMAX.

6 BnvsHne pH Ha gnccoumnaumio cnabbix 0OHOOCHOBHbIX KACHOT.

7 BnmsHmne pH Ha anccoumnaumio cnabblx ABYXOCHOBHLIX KUCIOT.

8 MexaHnam rugponmsa. KonnyecTBeHHble XapakTepUCTMKM NpoLecca rmaponnsa: KoHCTaHTa rmgponunsa,
CTeneHb rmgponunsa.

9 Bbluncnenme pH B pactBopax ruaponmnsyowmxcsa conen.

10 BydepHble cuctembl. MexaHunam 6ydepHOro AencTems.

11 Pac4eTt pH B 6ydepHbix cuctemax. lNMoHaTne o 6ydepHon emkocTu. BeluncneHue 6ydepHon emkocTu.

12 Knaccudukauus TMTpUMETPUYECKMX METOOO0B aHanuaa.

13 Teopumn KUCNOTHO-OCHOBHbIX MHANKATOPOB.

14 YpaBHeHne HepHcTta. CTaHAapTHLIM U hopmanbHbIn NOTEHLManbI.

15 BrnivsiHne xnmmnyeckux B3aMmoaencTBUn Ha BENUYMHY OKMCTNTENbHO-BOCCTAHOBUTENBHOTO NOTeHUMana: pH,
KomnnekcoobpasoBaHue, 0bpasoBaHMe ManopacTBOPMMbIX COEANHEHUN.

16 Mprpoga XMMUYECKON CBSA3M B KOMMSIEKCHbLIX COEAMHEHUSIX C TOUKM 3pEHNsI TEOPUM KPUCTaNIMYECKOro nonsi.

17 Mpupopa >5|/|M|/|qe0|<0|7| CBSA3U B KOMMJEKCHBLIX COEAMHEHUSIX C TOYKMN 3pEHNSA METOLa MOMEKYNAPHbIX
opbutanen.

18 Cxema obpasoBaHunsa ocagka. MexaHnambl ocakgeHus.

19 dakTopbl, BAMAIOLWME HA NOSIHOTY OCaX4EeHMS 0CaLKOB.

20 MpunumnHbl 3arpasHeHna ocagkos. Knaccudukauus pasnuyHbiX BUOOB COOCaXAEHMS.

21 Cnocobbl yMeHbLLEHUSA COOCaXOEHNS.

29 KonuyecTBeHHbIN aHanun3. 3agayn KonnyecTBeHHOro aHanmsa. Metoabl KonnyecTBeHHOro aHanmaa. PacyeThbl
B KONMYECTBEHHOM aHanmae.

23 XapakTtepucTtvka TUTpUMeTpUYEeCckoro aHanumsa. Peakumm, ucnonb3yembie B TATPUMETPUYECKOM aHanNu3e.
Knaccudurkaumss MeTogoB TUTPUMETPUN.

24 OCHOBHOW 3aKOH B TUTPUMETPMYECKOM MEeToAe aHanm3a. PacyeTbl B TUTPUMETPUN.

o5 KucnoTtHo-ocHoBHOe TupoBaHue. Knaccmndgukauma metoga. CTaHgapTHble pacTBopbl. BeluncneHne
KOHLIEHTpaLMM BOAOPOAHbLIX MOHOB, pH B pacTBopax aneKTponmMToB.

26 TuTpoBaHWe CUINbHOM KNCNOTbI CUINbHBIM OCHOBaHUEM. KprBble TUTPOBaAHUS.

27 TuTpoBaHue crabbix KMCNOT CUIbHLIMW OCHOBaHUSIMU. TUTPOBaHUE CUIbHbIX KUCMOT CnabbiMn OCHOBaHUSIMM.
KpuBble TuTpoBaHus.

28 TutpoBaHue cnabbix KUCAOT cnabbiMyM ocHoBaHMAMU. KpuBble TUTPOBaHWS.

29 MoHHasa Teopust KNCNOTHO-OCHOBHbBIX MHAMKATOPOB.

30 XpomodhopHasi TEOPUSA KUCITOTHO-OCHOBHBIX MHOMKATOPOB.

31 OKnCnMTENBHO-BOCCTAHOBUTENBHOE TUTPOBaHue. Kpueble TUTpoBaHMS.

32 MeTopbl 06HapyXeHWUs KOHEYHOM TOYKN OKUCIINTENBbHO-BOCCTAHOBUTENBHOIO TUTPOBAHKS.

33 KomnnekcoHomeTpuyeckoe TuTpoBaHue. KpuBble TUTPOBaHMS.

34 MeTopbl 06HapyXeHWUs KOHEYHOM TOYKN KOMMIEKCOHOMETPUYECKOrO TUTPOBAHUS.
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Ycnosus ocaxgeHust KpucTtanin4eckmnx ocagKkos. Ycnosus ocaxgeHus aMOprHbIX ocagkoB. CoocaxaeHue.

36 OcobeHHOCTU KONNOMAHLIX PAacTBOPOB U CNOCOObLI MX MOSYYEHNs.

37 OcapgutenbHoe TuTpoBaHue. KpuBble TUTpOBaHMS.

38 MeToabl 06Hapy>KEHMS1 KOHEYHON TOYKN 0CaAUTENIBHOrO TUTPOBAHWS.

39 CyLWHOCTb rpaBMMETPUYECKOro aHanmaa. Tunbl rpaBUMETPUYECKUX OnpeaereHni.

40 Teopusa ocaxxgeHus B rpaBMMETPUYECKOM METOAE aHanm3a: BblOop ocaguTens, NonHoTa ocaxaeHus,
MexaHu3m obpa3oBaHWsi OCafgKoB.

Cemectp 4

41 OOwasa xapakTepucTnka noTeHLMoMeTpnyeckoro aHanmaa. Knaccmgpukauma metonos.

492 OnekTpoabl B noTeHUMoMeTpun. IHgMKaTopHble anekTpoabl. AnekTpodbl 1-ro, 2-ro, 3-ro pogos. ANeKTpoabl
Ha MOH Bogopoaa.

43 OnekTpoabl CpaBHEHMS.

44 MoTeHunomeTpmyeckoe TuTpoBaHue. Cnocobbl onpeaeneHnss KOHEYHOM TOYKM TUTPOBAHUS.

45 MoHcenekTuBHble anekTpoabl. OCHOBHbIE XapaKTEPUCTUKM MOHCENEKTUBHbIX 3TEKTPOAOB.

46 Knaccudumkaums MoHCENEKTUBHbIX 3N1IEKTPOOOB.

47 KongyktomeTpus. MNpamas n kocBeHHas. Xapakrepuctnka MeTogoB.

48 KongykTomeTpuyeckoe TutpoBaHune. CylHocTb MeToga. OnpenenerHmne TOUKN SKBUBANEHTHOCTM NO
3NEKTPONPOBOAHOCTH.

49 KpuBble KOHAYKTOMETPUYECKOTO TUTPOBAHUS, UX TUNbI. [1puMepbl KOHOYKTOMETPUYECKOro TUTPOBaHKS.

50 |[TeopeTnyeckne OCHOBbI METOAA AMUCCUOHHOW crniekTpockonuu (3C)

51 KayecTBEHHbIN AMUCCUOHHLIN aHanus.

52 KonnyecTBeHHbIN criekTparbHbIi aTOMHO-3MUCCUOHHLIN aHanu3. dotorpaduyeckme MeToabl.

53 KonuyecTBeHHbIN cnekTparnbHbil aTOMHO-9MUCCUOHHBIN aHann3. PoToanekTpnyeckne mMetToabl.

54  |TeopeTnyeckne OCHOBbI MeTO4a aTOMHO-abCOPOLIMOHHOM CNEKTPOCKOMMUM.

55 Cnocobbl onpeaeneHns KOHLEHTpaLMM BELLECTB C NMOMOLLbI aTOMHO-abCcopOLNOHHONM CNEKTPOCKONUN.

56 TeopeTuyeckme oCHOBbI (HOTOMETPUYECKUX METOAOB. OI'I'[VILIeCKVIe CBOWNCTBA OKpaLLEHHbIX PaCTBOPOB.
3akoHbl NPOXOXAEHUA CBeTa Yepes BellecTBo. MonsapHbIn koadduumneHT abcopbumm (nornoLlexHns).

57 LiBeT pactBopa. CrnekTpbl NornoLleHus. Boibop ycrnoBuin Ans KonopumeTpuiecknx onpeaeneHui. MNMpuunHbi
OTKITOHEHMS OT OCHOBHOIO 3akoHa (hOTOMETPUMN.

58 [XapakTepucTuka OCHOBHbIX Y3I10B, MMEIOLLMXCHA BO BCEX CNEKTpanbHbIX npnbopax.

59 Cnocobbl M3mMepeHnst UHTEHCUBHOCTU CBEeTONOrNoLeHns. BusyanbHble MeToabl.
DOTOINEKTPOKONOPUMETPUYECKNE METOAbI.

60 |[Annapatypa ons poTO3NEKTPOKONIOPMMETPUYECKUX 3MepeHnin. OgHomny4eBble POTOINEKTPOKONIOPUMETPbI.

61 doTOomMeTpHYECKNE METOAbI ONpeadeneHns KOHLEeHTpaumm BELLECTB B pacTBope.

62 MpoucxoxaerHne NK-cnektpos. O6nactu MK-cnekTpa.

63 Pernctpaumnsa NK-cnektpos. lNMpumeHeHne VK-cnektpomeTpum

64 TeopeTuyeckme OCHOBbI JTIOMUHECLIEHTHOrO MeToaa aHanunsa. Knaccudpmkaumns nioMmHecLeHLNN.
JTiommHodopbl. MexaHn3M BO3HUKHOBEHMWS JIFOMUHECLIEHLNN.

65 AnnapaTtypa ans noMmHecLeHTHOro aHanmaa. ®dnyopumeTpbl. CnekTpodnyopumeTpbl.

66 MpakTnyeckoe NpuMeHeHne TIOMUHECLIEHTHOTO aHanuaa. CopTOBoVJ J'HOMVIHeCU,eHTHbIIZI aHanuas.
JTloMnHecueHTHasa MUKpockonusi. KaueCcTBEHHbIN U KONMYECTBEHHbIN NMIOMUHECLIEHTHbIV aHanma.

67 TeopeTnyeckne OCHOBbI HEHENOMETPUYECKOrO U TYPOUONMETPUYECKOTO METOL0B aHanmaa.

68 MeToabl onpeaeneHns KOHLEHTpaumm BeLwecTB B pacTBOpPe C MOMOLLbI0 HedenomMeTpruyecKoro n
TYpOMAMMETPUYECKOro METOA0B aHanusa.

69 AnnapaTtypa ans nposeaeHus HecbenoMeTpu4eckoro n TypbnanmeTpmyeckoro MeTo4oB aHanumaa.

70 Monspusauns monekyn. BeiBog doopmynbl JlopeHu-SlopeHTua.

71 TeopeTuyeckme OCHOBbI pethpakTomeTpmyeckoro metoga aHanmaa. lNokasarenb npenomnexHms. 3aBUCUMOCTb
nokasartensi NPeNoOMMEHNst OT pasfnnyHbIX (OakTopoB.

72 MpakTuyeckoe npumeHeHne pedpakToMeTpPUMn.

73 TeopeTuyeckme oCHOBbLI XpoMaTorpadmyeckoro metoga aHanuaa. Knaccndpukauma xpomaTtorpaguyeckmx
MEeTOAO0B.

74 Buabl xpomatorpadgmm no MmexaHnamam pasgeneHus. MonekynspHo-aacopbunoHHas xpomatorpadusi.

75 MoHoobMmeHHasa xpomaTorpadus. OcagovHas xpomatorpadus.

76 TeopeTuyeckne 0CHOBbI XpoMaTorpadryeckoro aHanmaa rasos. [NpuHUmMn razoBor xpomaTtorpadun.

77 AnnapaTtypa ans rasoBoun xpomartorpaduu.

78 PacnpegenutensHas xpomatorpadusa. OKMCNUTENbHO-BOCCTaHOBUTENBHAsE XpomaTtorpadus.

79 OcobeHHOCTN 1 BUAbI BbICOKOA(IEKTUBHOM XUOKOCTHOM XpomaTorpaduu.

80 AnnapaTtypa ans BbICOKO3(p(PEKTVBHOW XNAKOCTHON XpomaTorpadumn.




5.2.2 TunoBbIe TeCcTOBbIe 3a4aHusA

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

1. HaBecky 0,1506 r TexHuyeckoro bpomuaa kanusi pactsopunu B Boge M ottuTpoBanu 22,0 cm3 0,05 H.
pacteopoM Hg(NO3)2 (K=1,0107). Beluncnuts maccosyto gonto KBr B obpasLe.

2. HaBecky 2,8530 r xnopuga HaTpusa pactBopunu B MepHom kornbe emkocTtbio 500 cm3. Ha tutpoaHue 20,00
cm3 pacTtBopa u3dpacxogosanu 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). BelumcnmuTe MaccoByto Aot xnopuga
HaTpusa B obpasue.

3. [o kakoro obbema HyXHO OOBeCTM pacTBop, B koTopom cogepxutca 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 pacTtsopunu B mepHon konbe emkoctbio 100 cm3. Ha tutposaHue 20

cm3 nonyyeHHoro pacteBopa uspacxogosanu 18,34 cm3 pactBopa NaOH. Onpegenvte MOMAPHYHO KOHLEHTpauwmio
akBmBaneHTa NaOH B pacTtsope u ero Tutp no H2C204.

5. Ha tutpoBaHwue 25 cm3 pactBopa FeS04 B H2S0O4 n3pacxogosanu 31,25 cm3 0,1 H. pactBopa K2Cr207.
Ckonbko BoAbl Hy>kHO fo6aBuTb k 200 cm3 pacTtBopa conu xene3a (Il), 4tobbl caenatb pacteop To4HO 0,05 H.?

5.3 MeToanyeckue MmaTepuansl, onpeaensiowme npoueaypbl OLeHUBaHUSA 3HaHUN, YMeHUW, BnageHumn
(HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa gonycka oby4arowerocs K npoMexXyTo4HoM aTTecTauum U nopsaoK NMKBMAaLMM akaaemMm4yeckon
3a[0MmKEeHHOCTH

lMpoBegeHe NPOMEXYTOYHOW aTTecTauum pernameHTMpOoBaHO fokKanbHbIM HOpMaTuMBHbIM aktom CM6MYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauumn obyqatoLmxcsa»
Ycnosusamn gonycka obyyarolerocs K npoMexXyTOvHOW aTTecTaumm SBNATCA BbINOMHEHUE U 3allnTbl BCEX
nabopaTtopHbIx paboT cornacHo paboyei nporpaMmme; NONOXUTENbHbIE pPe3yrbTaTbl BbINOMHEHUS] KOHTPONbHBIX paborT,
OTBETOB Ha BOMPOCHI KOMNTOKBUYMOB.
5.3.2 ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTauMmu No AUCUUNIIMHe

YcTHas + [NMncbmeHHas NHas

KomnbroTepHoe TecTupoBaHune

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTaumMm No ANCUUNIINHe

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

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNIIUHDbI
6.1 YyebHasa nutepaTtypa

ABTOp | 3arnaewue | M3gaTtenscTBo [oa nspaHua | Ccbinka

6.1.1 OcHoBHas y4yebOHasa nutepatypa

3onoTos 0. A. BBegeHve B aHanNUTMYeCKyto https://ibooks.ru/read
XUMUI. — 2-e n3g., anektpoH.| Mocksa: JlabopaTtopus 2020 ing.php?
3HaHu1 short=1&productid=3
72679
MonyaktoBa, B. A.,|®Pu3nko-xumnyeckne metodbl|Benropon: Benropoackuii https://www.iprbooks
MyxaueBa, B. [. aHanusa rocyaapCcTBEHHbIN hop.ru/92304.html
TEXHOMOrM4Yeckmmn 2018
yHuBepcuTeT um. B.T.
LWyxosa, 96C ACB
MonyakToBa, B. A. AHanutnyeckas xumus.| benropoa: benropoackum https://www.iprbooks
Xumunyeckue meToabl rocyfapCTBEHHbIV hop.ru/92239.html
aHanusa TEXHOMOrM4Yeckmmn 2018
yHuBepcuTeT um. B.T.
Lyxosa, 96C ACB
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
CrapukoBa T. A, |AHanuTnyeckad xumus # http://publish.sutd.ru/
JlbicoBa C. C.,|dusnko-xnmmnyeckne metonbl tp_ext_inf_publish.ph
3eBaukunn  KO. 3. |aHanuza. dusnko- p?id=3162
XonoxoHoBa J1. U. XUMUYECKne MeToabl cne.: crierynta 2016
nccrnegoBaHus.
MoHooOMeHHas
Xpomatorpagus
AnapHes, A. U.,|AHanutnyeckas xumns  wu HoBocunbupck: https://www.iprbooks
KaszakoBa, A. A.,|bnsmko-xummnyeckne metoapl HoBocubupckumii hop.ru/91180.html
AnekcaHgposa, T. . |aHanu3a rocyapCTBEHHbIN 2018
TEXHUYECKUI
yHUBEPCUTET




JlbicoBa C. C.,|AHanuTnyeckass xumusa  u http://publish.sutd.ru/
CkpunHukoBa T. A, |du3nko-xumuyeckne metopbl tp_ext_inf_publish.ph
3eBaukun 0. O. aHanu3a. dPusmyeckasa XmumMus. p?id=2017201
MoTeHunomeTpUs. cre.: crieryntg 2017
MoTeHunomeTpuryeckoe
TUTPOBaHue
JInHbKO, n. B.,| TeopeTtnyeckue OCHOBbI http://www.iprbooksh
PygHuukas, O. B.,|aHanuTu4eckon xummm MockBa: Poccumcknin op.ru/104270.html
KynteiwkunHa, E. K, YHUBEPCUTET APYXObI 2018
HobpoxoTtoBa, E. B., HapoJoB
XpycTanes, B. H.

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

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

OKMCnNUTENBbHO-BOCCTAHOBUTESbHBIE noTeHumnarnsl [OneKkTpoHHbIN pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

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

OnekTpoHHasa 6ubnuoteka yuyebHbix naganuni CMNeryrTh [OnektpoHHbiv pecypc]. URL: http://publish.sutd.ru

6.3 NMepeyveHb NULEH3MOHHOro U CBOGOAHO pacnpPoCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6XO0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

JlabopaTopHble 3aHATUS CO CTyAeHTaMy MpPOBOASATCS B CMELManusvpoBaHHbIX MNOMELLEeHUsX kadeapbl,
060pyAOBaHHBIX XUMUYECKOW MOCYAOW, XUMUYECKUMU peakTMBaMU, U3MEPUTESIbHbIMU NpuGopamu, AUCTUINIATOPOM,
CyLUMINbHBIMY WKadamm, MydenbHOM NeYblo, KOMMbIOTEPOM.

AyaunTopus OcHalueHne

MynbTumeuitHoe obopyaoBaHue, creumnanuampoBaHHas Mebenb, Jocka
JlekumoHHas y a pyA H P A
aygutopus

CneumnanuanpoBaHHasa mebenb, 4ocka
YyeGHas ayautopus
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