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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuubl: ChopmmupoBaTb KOMMNETEHLMM 0By4vatoLerocs B 0b6nactv NpoBedeHns XMMUYECKOro
aHanu3a pasnuyHbiX OOBLEKTOB MCCREeAoBaHUSl C UCMNONb30BAHUEM XUMWYECKUX, PU3NYECKUX U PUIUKO-XUMUYECKMX
MeTOod0B.

1.2 3agaum gMCcUUNIIUNHBI:

* HAy4nTb TEOPETUYECKUM OCHOBaM Ka4eCTBEHHOIO U KONIMYECTBEHHOIO XMMUYECKOIo
aHanusa; TeopeTUYECKNM OCHOBaAM UHCTPYMEHTasbHbIX METOA0B aHanun3a;

* Noka3aTb NpaBUbHOCTbL NPo6ooTOopa 1 NPo6oNOoAroTOBKWU; NPaBUNBHOCTL BbiGopa
mMeToaa (UnuM mMeTodoB);

* MO3HAKOMUTb C METOAMKAMM BbINOMHEHWSI UBMEPEHUI ANS PeLIEHUST KOHKPETHbIX
3aga4v npocheccnoHanbHoOM 4esTENbHOCTM.

1.3 TpeboBaHusa K NnpeaBapuTeNibHOM NOAroTOBKe 06y4aloLwerocs:

MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHue OCHOBLI AN (DOPMUPOBAHMUS KOMMNETEHLIMIA, YKa3aHHbIX
B M. 2, PN U3Y4YEeHUN OUCLUMUMIINH:

O6wwan n HeopraHnyeckas XMMmnsi

MaTtematunka
dusuka

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMITNHDbI

OlNK-2: Cnoco6eH ucnonb3oBaTb MaTeMaTu4yeckume, msnyeckmne, PU3NKo-XxuMniyeckne, XmMm4eckme MetToabl
AnA peweHnA 3apgay npocgeccnoHanbLHON AeATeNnbHOCTU

3HaTb: OCHOBHblIE XUMWYECKME 3aKOHbl WM Teopuu, (U3NKO-XMUMUYECKME MEeTOoAdbl aHanm3a, OCHOBHble 3Tanbl
Ka4yeCTBEHHONO W  KOJIMYECTBEHHOrO XMMMYECKOrO aHanmMsa pasfnuyHbiX BELEecTB, MeTOAbl pasfeneHus wu
KOHLIEHTPUPOBAaHWS BELLLECTB, METPONOrMYECKME XapakTePUCTUKM KNACCUYECKNX METOAOB aHanmaa.

YMeTb: noarotoBntb Npoby K aHanmMay, NPOrHo3MpoBaTh BIUSHWE pasnnyHbIX hakTOpOB Ha paBHOBECKE B XMMUYECKNX
peakumsax, BbIMONMHUTL aHann3 oObeKTa KracCUYeckum MeTodoM, MPOBECTU CTaTUCTUYecKyto obpaboTky pesynbTaToB
N3MEPEHUN.

Bnagetb: HaBblkamu paboTbl C XUMUYECKMMM peakTuBamuM W npubopamu, NPOBEAEHUSI KONMYECTBEHHOrO W
KaYeCTBEHHOr0 aHanmusa XuUMUYECKUMU U PUBNKO-XUMUYECKMMM MeTodamMu, HaBblkaMW KOPPEKTHOW  OLIEHKU
NOrpeLIHOCTEN NPY UX NPOBEAEHUN.

OlMK-5: CnocobeH ocyLecTBNATbL 3KCNepUMeHTanbHble UCCrefoBaHUsA U UCMbITAHUA NO 3aJaHHOW MeToAMKe,
NpPoBOAUTbL HaGNOAEHNA U U3MEPEHUA C YY4eTOM TpeboBaHUI TeXHUKM Be3onacHocTu, o6pabaTbiBaTh U
MHTepnpeTMpoBaTb 3KCNepUMeHTanbHble AaHHble
3HaTb: TeopeTUyeckme OCHOBbl W  MNPUHUMMNBbI  XMMUYECKMX U (PUINKO-XMMUYECKMX METOAOB aHanusa -—
3NEKTPOXMMUYECKNX,  CMEKTpanbHbIX, XpomaTorpaduyeckmx, obnactm npMMEHEHUsl, OCHOBHOE annapaTypHoe

oopMneHue.

YMeTb: YMeTb: BbiOpaTb METOAMKY aHanu3a Ans 3agaHHOM 3a4ayn M BbINOMHUTL €€ 3KCNEPMMEHTANbHO C NOfyvYeHnem
pe3ynbTaToB aHANNTUYECKUX ONPEeLENeHNn C HEODXOANMbIMY METPOSNIOTMYECKUMUN XapaKTEPUCTUKAMM.

Bnagetb: mMeTogamy BblMUCMMTENBHOW MaTemMaTUKM U MaTemMaTMyecKoW CTAaTUCTUKM Ansi obpaboTkum pesynbTaToB
3KCnepuMeHTa.




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

HavnmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gna 3A0)

pabota

KoHTakTHas

Tek.
(4achbl)

J1a6.
(4achbl)

CP
(vachbl)

MHHOBaL.

dopmbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. BeegeHue u meTtponoruyeckue
OCHOBbI XMMW4Y€CKOro aHanusaa

Tema 1. OcCHOBHbIe NOHATUSA
aHanUTUYECKON XUMUWN.

Mpegomet aHanUTN4YecKkon XUMUWN.
CtpykTypa aHanuTU4ecKomn XUMUN.
3HayeHMe  aHanUTU4Yeckon XM B
pPa3BUTUN  E€CTECTBO3HaHMWS, TEXHUKU W
HapogHoro xossncrtea. Bwugbl aHanusa:
M30TOMHbIN, 3MNEMEHTHBIN,
PYHKUMOHANbHbIR, CTPYKTYPHbIN,
MONEKYNApHbIA, ¢asoBbIn.  XUMUYeCcKue,
(PM3NKO-XMMUYECKUE, tusmyeckme "
ouornoruyeckne Metoabl aHanusa. Makpo-,
MUWKPO- U yrbTpamMuKpoaHasnms.
CoBpeMeHHOEe COCTOsiIHME W  TeHAeHuun
pasBuTUSA aHanuTU4eckomn XUMUN:
WHCTpyMeHTanmsauus, aBTOMM3aALUS,
MaTtemaTusaums, yBenuyeHune aoonm
dmanyeckmx MeTO0B, nepexoa K
MHOIOKOMMOHEHTHOMY aHanuay.

2,75

Tema 2. OCHOBHble METPOSIOrNYEcKme
NOHATUA N NPeAcTaBneHns. AHanNUTUYECKUI
curHan n nomexn. O6bEM MHOpMaLun B
aHanuMTu4ecKom curHane. OcHoBHble
cTaguMM  XuMmyeckoro aHanmsa. Beibop
MeToda aHanuM3a U COCTaBlieHMe CXeMm
aHanusa. Knaccudmkauma norpeluHocTen
aHanm3a.  OCHOBHble  XapaKTEpPUCTUKU
MeToda  aHanusa:  MpaBWibHOCTb U
BOCNPOM3BOAMMOCTb, KO3 pULMEHT
YYBCTBUTENbBHOCTW, Mpeden obHapyXeHus,
HXKHSIS U BEPXHSAS rpaHuLbl onpegensieMbIixX
copgepxaHuin. CTtaTuctudeckass obpaboTka
pe3ynbLTaTtoB N3MepeHUN.

JlabopaTopHas paborTa. TexHuka
6es3onacHoctn. JlabopaTtopHas paborTa.
UpeHTudukaums katumoHoB K(I), Na(l),
Mg(ll), NH4(l) ana  konuyecTBEHHOro
onpegeneHnss  (OU3NKO-  XUMUYECKUMMU
meTtogamu. KoHTpornbHas 3agada.

ra




Pasgen 2. PaBHOBecuMss B TOMOreHHbIX
cuctemax

Tema 3. Xumnyeckne paBHOBECKS B pearbHbIX
cucTemax.

dakTopbl, BMMAOLWME Ha paBHOBECUE B
peanbHbIX cucTemax. BnnsHue
3ANEeKTPOCTaTUYECKNX  B3aUMOAEWCTBMN  Ha
paBHOBecCHeE. KoadhduLMeHTbl akTUBHOCTMW.
MoHHaa cuna. pactBopax. Teopusa [ebas-
Xiokkend. B3anmocBasn mexay MOHHOM CUMom
N KO3(PPULMEHTOM aKTUBHOCTU. BnugaHne
conbBaTauMmM Ha paBHoBecue. BnwusiHue
XUMUYECKUX B3aUMOAENCTBMI Ha paBHOBeECUE.
OnucaHne cnoxHbiXx paBHoBecun. MeTog
KOHKYPUPYHOLLMX peakLuui. Obwas "
paBHOBeCHas KOHLEHTpauuu.
KoHLeHTpaLMOHHbIE KOHCTaHTI.

Tema 4. Pacyet pH B pactBopax KucrorT,
OCHOBaHWN, conen, KMCNOTHO-OCHOBHbIX
OydepHbIX cucTeMax.

BbluncneHns pH pacTtBopoB OQ4HOOCHOBHbLIX
KACMOT M OOHOKWUCIIOTHbIX ~ OCHOBaHWM,
MHOFOOCHOBHbIX KUCHIOT W  MHOTOKUCIOTHBIX
OCHOBaHWIN, CMECU KUCFOT U OCHOBaHUMN.
KoHCTaHTa  KMCMOTHOCTM M OCHOBHOCTMW.
Bnnsine pH Ha auccoumnaumio  cnabbix
O[HOOCHOBHLIX kucnot. BnusHue pH Ha
avnccoumaumio cnabbix OBYXOCHOBHbBIX KMCIOT.
PaBHOBecuss B  npoueccax  rmaponuaa.
MexaHunambl  rugponusa. KonuyecTBeHHble
XapaKTepUCTUKN npouecca rmapornmaa.
BbluncneHne pH pacTBOpOB conen,
00pa3oBaHHbIX  aHWMOHaMM  MHOFOOCHOBHbIX
KMCHOT.

BydepHbie cuctembl M ux csomnctsa. Pacuet
pH. bBbydepHas emkocTb. 3aBUCMMOCTb
OycdepHON  eMKOCTM  OT  KOHLEeHTpauum
OycepHoro pactBopa. bydepHas emkocTb
CUINbHbIX KACMNOT U OCHOBaHWMA.
B3aumopgenctBne KucrnoTbl U OCHOBaHUSA
Pacuet pH.

JlabopaTopHasi  pabota.  WpeHTudmkauusa
KaTMOHOB Ca(ll), Ba(ll), Sr(ll)  ans
KONMMYeCTBEHHOTO  ornpefeneHnss  u3uko-

XUMUYECKNMU MeToadamMu. KoHTponbHas
3agava.

Tema 5. TuTpumeTpudeckne MeTodbl aHanmaa.
MeToabl TUTPUMETPUYECKOTO aHanusa.
Knaccudumkaums. TpeboBaHus,
npeabsaBnsemMble K peakumm B
TUTPUMETPUYECKOM aHanuse. Buabl

TUTPUMETPUYECKUX ONpedeNneHnii: npsiMoe wu
obpaTHoe TUTpOBaHWe, onpedeneHne no
3ameLleHnto. Cnocobbl BbipaXkeHust cocTaBa
pacTBOPOB B TUTPUMETPUKN. IKBUBANEHT.
MonspHaa macca akBuBaneHTta. MonsipHas
KOHLUEHTpaums. MepBu4HbIE CTaHOapThl,
TpeboBaHnsa K HUM. PukcaHanbl. BTopuuyHble
cTaHgapTbl. Bupabl KpuBbIX TUTpoBaHusA (s-
obpasHble, NuHenHble). Ckayok TUTPOBaHWUS.
Toyka SKBMBANEHTHOCTU W KOHEYHas ToukKa
TUTPOBaHMs. ABTOMaTU4eckue TUTpaTopsbl.




Tema 6. KNCNOTHO-OCHOBHOE TUTPOBaHWeE.
lMocTpoeHne KpuBbIX TUTPOBAHWS: CUITbHasi
Kncnota — CWINbHOE OCHOBaHMe, cnabas
Kncnota — CUIIbHOE OCHOBaHME, CuIbHasi
kucnota — cnaboe ocHoBaHUe, cnabas kucnoTta
— cnaboe ocHoBaHWe. BnusiHne BenUuUMHLI
KOHCTAHT  KUCITOTHOCTU WM  OCHOBHOCTH,
KOHLEHTpaUUn KUCMOT WM  OCHOBaHUN U
TemnepaTypbl Ha Xapakrtep KpUBbIX
TUTpoBaHus. MpaBuno Bblbopa nHamkaTopa.
KMCNOTHO-OCHOBHOE TUTPOBaHWE B HEBOAHbIX
cpepax. Teopun KMCNOTHO-OCHOBHbIX
WHOWKATOPOB. Hanbonee  wncnonb3yembie
KMCINOTHO-OCHOBHbIE ~ MHAMKATOpbl.  Ownbkm
TUTPOBaHUA MNpPU  OMNpefeneHUn CUmbHbIX W
cnabblx KACNOT N OCHOBaHUN, MHOTOOCHOBHbIX
KMCNOT N OCHOBaHUM.

JlabopaTtopHasa paboTta. AumanmeTpus.

Pasgen 3. PaBHOBecusi B OKUCITUTENbHO-
BOCCTAHOBUTENbHbIX CUCTEMAX

Tema 7. OKUCNUTENBHO-BOCCTAHOBUTENbHOE
paBHOBecCUe.

OneKTPOaHbIN noteHuman. YpaBHeHue
HepHcta. CrtaHgapTHbil 1 doopmarbHbIi
noTeHumnanbl. Bnusanune XUMUYECKNX
B3aMMOAENCTBUN Ha BENUYUHY OKUCIUTESTbHO
-BOCCTAHOBUTENBLHOIO noteHuuana: pH,
KomnnekcoobpasoBaHue, obpaszoBaHue
MariopacTBOpMMbIX COeauHeHUn. KOHCTaHThI
paBHOBeCUS OKUCNUTENBLHO-
BOCCTaHOBUTEMbHbIX peakuuin. Css3b
KOHCTaHTbl paBHOBECUSI CO CTaHAApTHbIMMK
noTeHunanamm. HanpaeneHne peakumm
OKMCIEHUS-BOCCTAHOBMNEHMUS. dakTopbl,
BNUSKOLME Ha HanpaBlieHWE OKUCIUTENbHO-
BOCCTAHOBUTENbHbIX  peakumn. MexaHu3mbl
OKUCIUTENbHO-BOCCTAHOBUTENBbHbIX PeaKLmi.
OCHOBHblE HeOpraHM4yeckMe W opraHuyeckue
OKMNCNUTENN N BOCCTAHOBUTENN, NMPUMEHSIEMbIE
B aHanuse.

Na6opaTtopHas paboTta. Moau- u iogomeTpusi.

Tema 8. OKuCNUTENbHO-BOCCTAHOBUTENLHOE
TUTPOBaHMeE.

PacyeT M NoCTpoeHMe KpUBLIX TUTPOBAHUS.
dakTopbl, BRMSAOLWINE Ha XapakTep KPUBbIX
TUTPOBaHMS: KomnnekcoobpasoBaHue,
KOHLEHTpauusa MOHOB BOA4OPOAA, MOHHAA cura.
Cnocobbl  onpedeneHnss KOHEYHOW  TOYKM
TUTPOBaHMS. Hanbonee N3BECTHbIE
OKNCNUTENbHO-BOCCTAHOBUTENbHbIE
WHONKaTOPBbI. MorpewHoCcT  TUTPOBAHUSI.
MeToabl OKMCIUTENBHO-BOCCTAHOBUTENBbHOIO
TUTPOBaHMS: nepmaHraHaToMeTpus,
anxpomaToMeTpusl, UO4o- U noauMeTpus n ap.
KoHTponbHasa pabota Ne1.

JlabopaTtopHas paboTta. NepmaHraHaToMeTpus.

7 ra
10

K
7 ra




Paspen 4. PaBHoBecnss B cucrtemax
KomnrekcoobpasoBaHus

Tema 9. KomnnekcHble coeguHEeHUS.

Tunol KOMMEKCHbIX coenHEeHNN,
MCNONb3YEMbIX B  aHaNUTUYECKON  XUMMUM.
Knaccundumkaumsa KOMNNeKCHbIX cCoeanHEHN NO
XapakTepy B3aMMOLENCTBUSA MeTann- nuradHg,

no OZHOPOAHOCTM nvraHga "
KoMmnnekcooobpasoBaTens: BHyTpUcdepHble U
BHelLHecdepHble KOMIMEKCHI,
ogHopoAHoNUraHaHble "

CMeLUaHHONMraHgHble, NonusagepHble.
Mpupooa XMMUYECKOW CBSA3N B KOMIMIEKCHbIX
coeguHeHusax. Teopuss  KPUCTaNMYeCKoro
nons. Meton MONeKynsipHbIX opbuTanen.
CreKkTpoXMMU4eckun pag nuraHgos.

KonunyecTtBeHHble XapaKTepUcTUKK
KOMIMEKCHbIX CoeaUHEHWA, KOHCTaHTbI
YCTOWNYMBOCTH, cTeneHb o6pasoBaHus

komnnekca. Knaccudpumkaumsa  KOMMMEKCHbIX
COEOVHEHM NO  TEepMOAWHAMMUYECKOW WU

KMHETUYECKOM YCTONYMBOCTMW. CsoncTBa
KOMMMEKCHbIX coeavHeHnNn, nMetoLme
aHanuTM4eckoe  3HadeHue:  YCTOMYMBOCTb,
pacTBOPUMOCTb, oKpacka, neTy4vecTb.
MexaHun3mbl 3ameLleHuns nuraHaos:

acCcounaTMBHbIA U UCCOLINATUBHBIN.
B03MOXHOCTM MCNONb30BaAHUSA KOMIMMEKCHbIX
COEOVHEHM W OpraHMYeckux peareHToB B
pasfMyHbIX MeTo4ax aHanuaa.

Tema 10. KomnnekcoHomMmeTpuieckoe
TUTPOBaHME.

HeopraHuyeckne n opraHu4eckMe peareHTbl B
KOMMJSIEKCOHOMETPUM. Cnocobbl
KOMMJIEKCOHOMETPMYECKOr0o TUTPOBAHWSI:
npsimoe, obpaTHoe, BbITECHUTENBHOE,
KocBeHHoe. PacyeT M NOCTpOeHME KPUBLIX
TUTpoBaHus. Cnocobbl onpeaeneHns KOHeYHOM
TOYKM TUTPOBAHMWSI. MeTannoxpomMHble
NMHOWKaTopbl U TpeboBaHUs, NpeabsBNseMble K
HUM. BaxHenwwmne YHUBepcaribHble 7]
cneunduyeckune METanIoOXpOMHbIE
WMHOMKaTOPBLI. Ownbkn TUTPOBaHMUS.
CeneKkTMBHOCTb TUTpPOBaHWS M crnocobbl ee
NOBbILLEHUS.

JlabopaTopHasi paborTa.
KomnnekcoHomeTpuieckoe TUTPOBaHUE.

10

ra




Paspen 5. PaBHoBecuss B reTeporeHHbIX
cucTemax (npoueccel ocaxaeHusi "
coocaxaeHus)

Tema 11. PaBHOBecus B cuUCTeMe pacTBop —
0ocafoK.

Ocagkm n unx csorictBa. Cxema obpasoBaHus
ocapka. MexaHu3mbl ocaxaeHus.
Kpuctannuyeckne 1 amopdHble  OCafkKu.
3aBMCUMOCTbL  CTPYKTYpbl OCagka oOT €ro
WHAMBUAOYaANbHbIX CBOWCTB (pPacTBOPUMMOCTH,
NONAAPHOCTM MOJSEKYN) MU YCINOBUIN OCaXaeHusl
(kOHLLeHTpaLMK ocaxaaemoro NOHa,
ocaguTensi, ConeBoro cocraea pacTteopa u pH,
TemnepaTypbl). 3aBUCMMOCTb QOpMbI Ocagka
OT CKOpOCTM 0Opa3oBaHMs NEPBUYHBIX YacTuy,
m ux pocta. PakTopbl, BAUSKWNE Ha
pacTBOPMMOCTb OCafKoB: TemnepaTypa,
WOHHasi cuna, AencTBNE OOHOMMEHHOIO MOHa,
peakunn NpOTOHM3aLNK,
KoMnnekcoobpa3oBaHus,
OKWUCINEHMSA-BOCCTAHOBIMEHMUS,  CTPYKTypa MU
pasMep 4YacTud. [OMOreHHoe ocaxaeHue.
CrapeHve ocagka (nepekpuctannusauus wu
arperauus nepBUYHbIX YacTul, TepMuyeckoe
CTapeHue, OCTBaflbJOBCKOE  CO3peBaHue).
MpuumHbl 3arps3HeHnss ocagka (COBMeCTHOoe
ocaxpaeHue, COOCaxaeHue u nocnegywollee
ocaxgeHne). Knaccudmkaumsa  pasnmyHbIX
BMAOOB COOCaxaeHusi (agcopbuus, OKKMo3us,
nsomopcpuam n ap.). [llonoxutensHoe u

oTpuuaTtesnbHoe 3Ha4vyeHune ABNEeHnda
coocaxaeHua B aHanuse. Cnocobbl
YMEHbLUEeHUA coocaxageHus. Ycnosus
nony4yeHuna KpUCTarnn4yecknx OoCajKoB.

OcobeHHoCTH obpasoBaHus KonnoungHo-
ONCNEPCHBIX CUCTEM. YcnoBusi obpasoBaHus
aMopdHbIX ocafKoB. VMcnonb3oBaHue
KONMOUOHbIX CUCTEM B XMMUYECKOM aHanuse.

Tema 12. OcaguTernbHOe TUTPOBaHME.

PacyeT n noctpoeHne KpuBbIX TUTPOBAHUS Ha
npuMmepe meToga apreHtometTpun. BnusaHne
agcopbunmn Ha TOYHOCTb TUTPOBaHMUS. BnivsiHne
pacTBOPMMOCTU COEAUHEHUA, KOHLIEHTpaLummu
onpedensiemMblx WMOHOB, TemnepaTypbl Ha
XapakTep KpuBbIX TuUTpoBaHusi. Cnocobbl
onpeneneHnst KOHeYHOW TOYKU TUTPOBAHUS B
apreHTomeTpumn: cnocod6 Mopa, ®asHca,
donbgrapga. OWwnMbkM TUTPOBaHMS.
JlabopaTopHasi paborTa. OcapgutenbHoe
TUTPOBaHME.

10




Tema 13. 'paBMMeTPUYECKNIA METO aHanu13a.
CylWHOCTb rpaBUMETPUYECKOrO aHanusa wu
rpaHuubl  ero npuMmeHumMmocTu. [lpsamble u
KOCBEHHble MeToabl onpeaerneHusa. Owunbku B
rpaBUMETPUYECKOM  aHanuse. BaxHenwwue
HeopraHM4ecKkne U opraHudeckMe ocaguTenu.
TpeboBaHus K ocaxgaemom dopme.
TpeboBaHMa K TrpaBMMETpUYECKO dhopme.
TepmMorpaBMMeTpuyeckuini aHanms.
AHanuTnyeckme Becbl.  YyBCTBUTENBHOCTb
BECOB W ee MaTemMaTU4eCKoe BblpaxXeHue.
dakTophl, BnusoLLme Ha TOYHOCTb
B3BeLUVBaHUA. TexHuKa B3BELLMBAHNSI.
JlabopaTtopHasa paboTa. [paBMMeTpu4ecKuin
MeTo[, aHanus.

KoHTponbHas pabota Ne2.

ra

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexyTodHas attectaums
(3auerT)

92,75

Pazpen 6. JnekTpoxumuyeckne MeToAbl
aHanmsa

Tema 14. T[loTeHUMOMETPUYECKNA METOA
aHanuaa.

Mpsimas NOTEHUNOMETPUS. KocBeHHas
NOTEHLNOMETPUSA. OnekTpoabl B
NOTEHUMOMETPUN. VIHOMKATOPHLIE 3NEKTPOAbI.
OnekTpoabl cpaBHeHMs. AnekTpogbl 1, 2 K
3-ero popnoB. WOHCENEKTUBHbIE 3NEKTPOAbI.
YpaBHeHne Hwukonbckoro. OcHoBHble
XapakTePUCTUKN MOHCENEKTUBHBIX SNIEKTPOAOB.
OnekTpoaHas dyHKUMSA. CenekTuMBHOCTb
MeTogabl onpeaeneHnsi NOTEHLMOMETPUYECKOTO
KoadhpumumeHTa CEeNeKTUBHOCTM. Bpems
OTKMMKA.

Knaccudukaums WOHCENEKTUBHbIX
3MEKTPOAOB: 9NeKTpoabl C TOMOreHHbIMU W
reTeporeHHbIMun KpucTannuyeckumm
mMemMbpaHamu, OnekTpoabl C  XeCTkou
MaTtpuuen (cTeknsiHHbIE 3NeKTpoabl),
anekTpoabl C  MNOABWXHLIMW  HOCUTENAMMU,
dhepMeHTHbIE " raso4vyyBCTBUTESbHbIE
3NEeKTpoAbI.

MoTeHumomeTpuyeckoe TUTPOBaHME.
VIaMeHeHMe aneKkTpodHoro mnoTeHuvana B
npoecce TuTpoBaHus. Cnocodbl 06HapyXeHust
KOHEYHOM TOYKM TUTpoBaHUSA. Mcnonb3oBaHue
peakuun KUCIMOTHO- OCHOBHbIX, OCaXOeHus,

KoMniekcoobpa3oBaHus n OKUCNEeHUs-
BOCCTaHOBIIEHMS.
JlabopaTopHas paborta.

MoTeHuMomMeTpudeckoe TUTPOBaHMe.
JlabopaTtopHas pabota. loHomeTpus.




Tema 15. KoHAyKTOMETpUYECKUA  METOA
aHanwusa.

TeopeTnyeckme OCHOBBI meToaa.
OnekTpyyeckass MpPOBOAMMOCTb, MW3MepeHue
3ANeKTpMYEecKon NPoOBOANMOCTU. 3aBUCUMOCTb
3ANeKTpUYECKON NPOBOANMOCTU IMEKTponnTa ot
passiyHbIX ¢akTopoB. Knaccudukauusa
KOHOyKTOMeTpuyecknx  metogos. Obnactu
NPUMEHEHNS KOHOYKTOMETPUN.

AHanuTnyeckas KOHOYKTOMETPUSI.
KoHaykTomeTpudeckoe TUTpOBaHMe.
AnnapaTtypa ans KOHOYKTOMETPUYECKNX
N3MepeHui.

JlabopaTopHasi paboTa. lNpsamMas n KocBeHHas
KOHOYKTOMETpUS.

Tema 16. BonbTamnepomeTpus.
MHOukaTopHble anekTpoabl U Knaccudukaums

BOIbTaMMNepPOMETPUYECKNX MEeTOZOB.
Monsaporpadus. MNMpenmyliectsa n HegoOCTaTKK
pTYTHOrO anekTpoaa. MonyyeHue n

XapakTepuctuka  BOMbTaMNEPHOW  KPUBOW.
MpeoenbHbin  ANPY3HBLIN  TOK. YpaBHeHue
UnbkoBuya. MoTeHuman nonyBonHbl. dakTophl,
BAMSIOLIME  HA  BENUYMHY  noTeHuumana
NOJSTYBOJSIHbI. KonnyecTtBeHHbI
nonsporpagouyeckmi aHanus. Ycnosus
npoBeAeHus nongporpacduyeckoro aHanmsa.
AmnepomeTpuyeckoe TutpoBaHue. CyuiHOCTb
meTtoda. AmnepomeTpuyeckoe TUTpPOBaHWe C
OfHUM n OBYMS WHOMKATOPHBIMU
nonspu3oBaHHbIMKM  anekTpogamu.  Beibop
noTeHuMana WHOUKATOPHOro anekTtpojga U
Hanaraemoro HanpskeHusi Npy1 NCNonb30BaHUK
OBYX  WHOUKATOPHbIX  3anekTpoaoB. Bugbl
KPVBbIX TUTPOBaHMUS.

KoHTponbHas pabota Ne 3.

ra




Pasgen 7. MeToabl MONEKYNAPHON ONTUYECKON
CNEeKTPOCKONun

Tema 17. MonekynspHaa abcopbumoHHas
CreKkTpocKonus (CnekTpooToMeTpus).

3aKkoHbl  MOrMOWEHUA  3NEKTPOMAarHUTHOro
N3Ny4deHnst U CnocoObl MX BblpaXeHusl. 3aKoH
byrepa-JlambepTa-bepa. MaTemaTtunyeckoe
BblpaXeHMe  3TOro  3akoHa.  BenuuuHebl,
xapaktepusywowue nornouwieHne. OCHOBHbIE
MPUYMHBbI OTKITOHEHUS OT OCHOBHOIO 3aKoHa
CBETOMOIMOWEHNST  (MHCTPYMEHTalbHbIE U
PU3NKO-XMMUYECKME).

MpuHUMNMansHas cxema npubopa.
Knaccudmkaumst annapatypbl C TOYKU 3peHUst
cnocoba MoHoxpomaTusaumm (PoToMeTphl,
crnektpodoTomMeTpbl). CBsI3b  XMMMW4YECKOW
CTPYKTYpbl CcOeOuHeHuss ¢ abcopObUNOHHBIM
crnekTpoM. Cnocobbl NOnMyyYeHnUsi OKpaLlLUEHHbIX
COeINHEHUI. doTomeTpuyeckme
aHanuTu4eckme peareHTbl, TpeboBaHNA K HUM.
Cnoco0Obl onpegerneHus KOHLIEHTpaLun
BELLECTB. VI3amMepeHMe  BbICOKMX,  HU3KMX
ONTUYECKMX NNOTHOCTEN (AnddepeHLnanbHbIn
mMeToa). AHann3 MHOTOKOMMOHEHTHBLIX CUCTEM.
CnekTpodoTomeTpus Kak MeTo[q
nuccrnegoBaHUs  peakuMi B pacTBopax
(komnnekcoobpa3oBaHus,  NPOTONUTUYECKUX,
arperauun), CoONpoBOXAAKLINXCH U3MEHEHMEM
cnekTpoB  nornouweHus.  MeTtponoruyeckue

XapaKTepUCTUKK " aHanuTU4yeckne
BO3MOXHOCTU.  [puMepbl  MPaKTUYECKOro
NpYMeHeHusl.

JlabopaTopHasi paboTta. POTOKONOPUMETPUS.
JlabopaTtopHaa paboTa. YnbTpaduonertosas
CNEKTPOCKONUS.

Tema 18. MeToabl konebatensHoOM
CNEKTPOCKOMNUN.

KonebatenbHble  cnektpbl  monekyn.  WUx
ocobeHHocTn. Knaccudmkaums MeTogoB Mo
crnocoby nony4vyeHus konebaTternbHbIX CNEKTPOB
(UK n KP-cnektpockonus). lMpuHumnuanbHasi
cxema npubopa. OCHOBHbIE TUMbI UCTOYHMKOB
N3ny4YeHnsi, 0ETEKTOPOB.

KauyecTBEHHbIV (MOMEKYNSIPHbIA, CTPYKTYPHO-
rpynnoBon) W  KONWYECTBEHHbIN  aHanus
meTogamm VK- n KP-cnektpockonuu.

Tema 19. MonekynsipHass nOMUHECLIEHTHas
CMeKTpocKonus.

Knaccudmkaums BMAOB NOMUHECLEHLUN MO
NCTOYHMKaM BO30OYXAeHNS
(xeMmunoMmnHecueHUnsi.  BOMONMOMNHECLIEHLNS,
3NEKTPONOMUHECLIEHLINS,
dOTONOMMHECLIEHUMS U ApP.); MEXaHU3My W
ONUTENBHOCTM cBeYeHusi. dnyopecueHumus u
docdopecLeHums. 3aKoHbl FIOMUHECLLEHLINN.
dakTopbl, BMAMAWOLWINE HA WHTEHCUMBHOCTb
noMuUHecLeHUMn. TyleHne nIOMUHECLEHLNN.
AnnapaTtypa  JIIOMWHECLIEHTHOrO  aHanusa.
MpakTnyeckoe NpUMeHeHNe NMIOMUHECLIEHTHOIO
aHanusa.




Tema 20. HedenomeTtpuyecknin "
TypOmanmeTpmnyeckuin meToabl aHanmsa.
TeopeTunyeckume ocHoBbl MeToga. OcobeHHOCTH
KonnougHbix pacteopoB. Cnocobbl nonyvyeHus
KONMMouaHbIX pacTBOpoB. Annapatypa Aans
nposeaeHus HedenomMeTpn4ecKoro "
TYpOUOUMETPUYECKOTO aHaNM30B.

Tema 21. MonsapumeTpuyecknin "
pecpakTomMeTpuieCcKkun MeToasl aHanmsa.
TeopeTnyeckMe OCHOBbI NONAPMMETPUYECKOTO
meToda. [lonyyeHne MNOCKONONSPU3OBAHHOIO
cBeTa. MpuHUMN NonsApUMeTPUYECKNX
n3MepeHu. 3aBUCUMMOCTb yrna BpalleHus
MIOCKOCTH nonsipusaumm
NOCKOMNONSAPU30BaHHOIO CBETa OT Pa3fINYHbIX
¢akTopoB. AnnapaTtypa ans
NonsapUMETPUYECKNX N3MEPEHNIA.
TeopeTunyeckme OCHOBbI
pecpakTomMeTpn4ecKoro mMeToAa.
lMpenomneHune ceeTa Ha rpaHuLe pa3sgena AByX
das. [Nokasartenb npenomneHnsa. 3aBMCUMOCTb
nokasatens npenoMneHnss OT  PasfnYHbIX
tbaktopoB. [londpusauua wn  pedpakyms.
Annapatypa  ans pedpakToOMEeTPUYECKMNX
onpegeneHun. [paktnyeckoe npuMeHeHne
NoONAPUMETPUYECKUX U PedPPaKTOMETPUYECKMX
N3MEpPEHNI.

KoHTponbHas pabota Ne 4.

Pasgpen 8. MeTtogbl aTtoMHOM OMTUYECKOMN
CNEeKTPOCKONun

ra

Tema 22. ATOMHO-3MUCCUOHHBLIN METO.
CnekTpbl atomoB. OCHOBHbIE 1 BO3OYXXAEHHbIE
3MEKTPOHHbIE COCTOSIHUS aToMOB,
XapaKkTEPUCTUKN COCTOSIHUIN. DHepreTuyeckne
nepexodpl. NpaBuna otbopa. XapakTepucTukm
CMEeKTparnbHbIX JIMHUIA: MONOXEHNE B CMEKTPE,
WHTEHCMBHOCTb, nonyLunpuHa. Cessb
WHTEHCMBHOCTM C YNCIIOM M3ITy4aroLMX YacTul,.
MpuHUMNuanbHas cxema aToOMHO-
3MUCCUMOHHOrO  cnektpomeTpa. WMCToOYHMKM
aTtoMu3aumn 1M BO3OYXAEHUS: 3NeKTpuyeckne
paspsiabl (AyroBble, WUCKPOBbIE, MOHWXEHHOro
JaBneHus), nnameHa, nnasMeHHble NCTOYHUKN
(NNasmoTpOoHbI, WHOYKTUBHO CBSA3aHHas
nnasma), nasepbl. x OCHOBHbIE
XapaKkTePUCTUKN: Temnepartypa, cocTaB
atMmoccepbl  aTomMm3aTopa,  KOHLEeHTpauus
3NEKTPOHOB.

dusnyeckme UM XMMUYECKME MNpPOLIECCHI B
atommzaTopax. CnektpanbHble U  (U3MKO-
XUMUYECKME MOMEXMN, CNOCOoBbl UX YCTpaHEeHUS.
OcobeHHOCTM NOAroTOBKM npobbl U ee
BBEAEHNS B aTOMM3ATOpbl Pas3nMYHOro Tuna.
KayecTBEeHHbIN 1 KONMUYECTBEHHbLIN aHanun3
aTOMHO- 3MUCCUOHHBIM METOAOM.
MeTponoruyeckne XapakTepUCTUKN "
aHanuTuyeckne  BO3MOXHOCTMU. Mpumepsl
npakTU4eckoro NPUMEHEHNS
aTOMHO-3MWUCCMOHHOIO MeToaa.
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Tema 23. ATOMHO-abCOpPOLIMOHHBIN MeTOS,.
MpuHuMnMansHas cxema aTOMHO-
abcopbunoHHOro cnekTpomeTpa. ATOMU3aTopbI
(nnameHHble M HennameHHble). WVCTOYHMKM
n3ny4yeHnss (Namnbl  C  NOMbIM  KaTOAOM,
WCTOYHMKU CMJIOLIHOrO CnekTpa, fasepbl), KX
XapaKTepUCTUKM.

CnekTpanbHble U U3MKO-XMMUYECKNE NOMEXM,
cnocobbl  MX  ycTpaHeHusi. Bo3moxHocTw,
OOCTOMHCTBA W HepjocTaTku MeToda, €ro
CpaBHEHWE C aTOMHO- SMUCCUOHHBIM METOAOM.
MeTpornornyeckne xapakTepucTUKN.

Mpumepsl NpakTU4ecKoro NpUMeEHEHUS
aToMHO-abcopbUMOHHOro MeToaa.

Pasgen 9. Xpomatorpadguyeckne meToqbl
aHanmsa

10

ra

Tema 24. Knaccudmkaums
Xpomatorpadunyeckmx MeToa0B no
NPUMEHSIEMbIM hasam, MexaHu3Mam
pasgeneHns " TEXHUKE
XpoMaTorpagmyeckoro aHanusa.

Cnocobbl nonyyeHusi XpomaTorpamm

(cppoHTanbHbLIN,
SMIOEHTHBIN).
MonekynsipHo-agcopbLmoHHas
xpomatorpacus. lNonspHble U HenonspHble
HenoaBwkHble dhasbl M NPUHLMMBI X BbiBopa.
MogudurumpoBaHHbie cunukarenm KakK
copOeHTbl. MNMoaBmkHbIE hasbl U NPUHLMMBI KX
BblGOpa.

MoHoob6MeHHas xpomaTorpadus. CTpoeHue 1

BbITECHUTENbHbLIN,

HU3NKO-XUMUNYECKUNE cBoNicTBa
MOHOOOMEHHMKOB. MoHooOMeHHOe
paBHOBecUe. CeneKkTUBHOCTb WOHHOro

obmeHa u akTopbl ero onpegenstowme.
O6nactn NPUMEHEHNS NOHOOOMEHHOM
Xxpomatorpadun.

OcapoyHas xpomatorpadgus. [lnockocTHas

Xpomarorpagusi. O6wwe NPUHLMMbI
pasgenexus. Cnocobbl nony4eHust
MIAOCKOCTHBIX XpomaTorpamm (BOCXOASALLMMNA,
HUCXOOALWMN, KpyroBou, OBYMEPHbIN).

PeareHTbl Ans NposiBNEHUsS XpomMaTorpamm.
bymaxHaa xpomaTorpacdus. MexaHusMmbl
pasgeneHus. MoaBMXHbIE ¢asbl.
MpenmyllecTBa 1 HegocTaTkn. TOHKOCNONHas
xpomatorpacdumsa. MexaHusmbl pasgeneHus.
CopbeHTbl M nopBwkHble pasbl. Obnactm
NMPUMEHEHMS.
OkncnuTenbHO-BOCCTaHOBUTENbHAS
xpomatorpacdusi.

ra




Tema  25. [a3oBas "
xpomarorpaguu.

Ma3o-agcopbumoHHasa (rasoTBepaodasHas) u
raso-XuakoctHasa xpomartorpadus. CopbeHThbl
n Hocutenu, TpeboBaHus K HUM. MexaHuam
pasgeneHusi. Cxema razoBoro xpomarorpada.
KonoHku. [leTekTopbl, UX YyBCTBUTENBHOCTb U

XNOKOCTHasA

CENEeKTUBHOCTb.

rasoBow xpomaTtorpadguu.
XNOKOCTHOM

Buabl
MpeumyuiecTtBa

XunakoctHom xpomatorpachum (BOXKX). Cxema

XNOKOCTHOro

KONOHKN. OCHOBHLIE TUMbI
YyBCTBUTEJIbHOCTb U CENMEKTUBHOCTb.

O6nactn NpPUMEHEHNsI 2 5

Xpomartorpadpuu.
BbICOKO9(PhEKTUBHOM

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

AVUCLUMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoekTnpoBaHune y‘-le6HbIM nnaHom He npeayCcMoTpeHo

5. ®OH} OLIEHO4YHbIX CPEACTB ANA MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU

5.1 OnncaHue nokasartesnien, KpUTEPMEB U CUCTEMbI OLLeHUBAHUA pe3yfibTaToOB 00y4YeHunsA
5.1.1 NokasaTtenu oueHUBaHUA

Koa HanmeHoBaHuMe oLeHO4YHOro
MokasaTenu oueHnBaHWs pesynbTaToB 00y4YeHus
KoMMneTeHumn cpencrtea
PackpbiBaeT CcyTb TEOPETUYECKMX OCHOB XMMUYECKMX, PU3NYECKUX U
(OM3MKO-XUMUNYECKMX METOLOB aHanmsa.
Bonpocebl ans YCTHOro
BbIuMCRISIET KOHLEHTPaLUmMn BelecTs (MOHOB) B pa3nnuHbix obbekTax|cobecenosaHus
OMK-2 Ha OCHOBE 3aKOHOB aHaNUTUYECKUX METOAOB.
BbiGvpaeT meTon (MeToaMKy) aHanusa, NpoBOAWUT cTatUcTuyeckyto|lpakTMKo-opueHTUpoBaHHbIe
00paboTKy  SKCMEpUMEHTamnbHbIX AaHHbIX C  MCMONb30BaHWEM|3adaHus
MaTeEMaTU4ECKNX METOAOB MPU PELLEHUM 3aay B NPOdeCCUoHanbLHom
0esTenbLHOCTHU.
PackpbiBaeT TeopeTnyeckne OCHOBbI COBPEMEHHbLIX METOL0B aHanm3a
pasnu4YHbIX OOBLEKTOB M METOAOB MWHTEpNpeTaumMnm pesynbTaToB
3KCMepUMEHTanbHbIX OAHHbIX. Bonpocs! ans YCTHOTO
cobecenoBaHusi
Bbluncnser konuyectBo (KOHLEHTpauuio) BewecTBa B 0ObekTe,
OlIK-5 ncnonb3ys KanubpoBOYHbIN rpachuk B koopAaMHATax: aHanuTUYECKUi
CUrHan - KOHLEHTpaLUus.
MpaKTMKO-OpPNEHTNPOBAHHLIE
. _|3apaHus
BbibnpaeT meTog (METOAUKY) BbINOMHEHNS U3MEPEHUI KOHLEHTPaLMI
BewecTB (MOHOB) B pasfMyHbiX OOBLEKTax W WUHTepnpeTupyeT
pe3ynbTaTbl 9KCNEPUMEHTaNbHbIX AaHHbIX.




5.1.2 Cuctema 1 Kputepum oLeHNBaHUA

Lkana oueHuBaHus

KpuTepun oueHnBaHUA CROPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

5 (oTnnyHO)

[NonHbIN ncyepnbiBaoLLMn OTBET,
nokasbiBalOLWUN MNOHMMaHUE npegMeTa.
OpureHTupyeTca B OCHOBHbIX TEpPMMUHaX,
3HaAKOM C OOMOMHUTENbHOW NUTepaTypoun,
npaBUITbHO OTBEYAET Ha AOMNONHUTENbHbIE
BOMpPOCHI.

CTyneHT nokasbiBaeT npaBuIibHOE
noHMMaHve YCroBusi 3ajauun, Bnageet
HaBblkaMW aHanus3a YcroBusi, BbIOGOPOM
HY)XXHbIX 3aKOHOB M dopmyn Ans ee
peLueHus.

Ymeet npaBuUbHO 06BACHUTB
TEOpeTUYECKME OCHOBbI aHaNUTUYECKMX
MeTOAOB U MpaBWUibHO BblOpaTb MeToA
aHanuaa.

4 (xopoLwuo)

CraHpapTHbIN OTBET, TNLLEHHBbIN
WHONBMAYANbHOCTH. HonyckaeT
He3HayuTenbHble NMorpeLuHocTH npwu
OTBETE Ha BOMPOCHI.

CtyneHT nokasbiBaeT JoctaTtoyHoe
NoHMMaHue YCroBusi 3ajauun, Bnageet
HaBblkamMW aHanM3a YCroBwWsi, NyTaeTcsl B
BbIOOpEe HYXXHbIX 3aKOHOB M chopMyn ans
ee peLleHus.

YmeeT npaBuUNbHO 00BACHUTL
TEeopeTU4eckme OCHOBblI aHaNUTUYECKUX
METO4O0B M MpaBWibHO BbiOpaTb MeTOA
aHanuaa.

HenonHbin OTBET, nMerT MecTo
HebonbLIe npob6ensl B 3HaHUSAX.
[onyckaeT norpelHocT npu OTBETE Ha
BOMpPOCHI.

3 (ynoBneTBOpUTENBLHO)

Moka3biBaeT 3HaHUA y4ebHOro matepmana
B MUHUManbHoOM o6beme. [onyckaeT
OonbLUoe KONMMYECTBO HEMPUHLMNNANBbHbIX
OLWKMBOK. MOXEeT yCTpaHUTb NX C MOMOLLIbIO
npenogasarens.

CTyOeHT nokasbiBaeT  HedocTaToyHoe
MOHMMaHWE YCIOBUSA 3apauun, nyTaeTcsl B
BbIBOPE HY)XXHbIX 3aKOHOB 1 POpPMYS ANs ee
peLueHust.

HenonHbi® oTBeT, ecTb OWUOKM B
N3NoXeHUM Heckonbkux Tem. [yTaeTcsa B
TepMUHaXx.

2 (HeygoBneTBOPUTENBHO)

He MoXeT 0TBETUTb Ha BOMPOC 6e3 NOMOLLIM
ak3ameHaTopa. MHorouncrneHHble rpybble
OoLUNGKMN.

He noHumaeT ycnosue 3agayun, He MoOXeT
npeanoXnTb BapuaHThl pelleHus. He sHaeT
TEOPETUYECKMX  OCHOB  aHarMTU4ecKuX
METOAO0B U HEe MOXeT NpaBUrbHO BbIOpaTb
MeTOop, aHanu3a nof KOHKPETHbIV OOBbEKT.

MonbiTka cnWCbiBaHWs,  WCMOMb30BaHNUS
Hepa3pelleHHbIX TexXHU4eCKux YCTp0I7ICTB
UM  nonb3oBaHWe MOACKa3Kon apyroro
YernoBekKa.




BbINonHeHbI 1 3a4TeHbl BCce NabopaTopHble
paboTbl cornmacHo paboueii nporpamme.
3auteHo MonyyeHbl MOMOXWUTESbHBIE pPe3ynbTaThl
NPV BbIMOMHEHME KOHTPOMbHbLIX paborT,
OTBETOB Ha BOMPOCHI KOMNOKBUYMOB.

BbINOMHEHbI (4AaCTUYHO BbIMNOMHEHbI), HO He
3a4yTeHbl Bce naGopaTopHble paGoThl
cornacHo paboueli nporpamme. MonyyeHsl
He 3auteHo oTpuuaTenbHble unm YyacTU4YHO
oTpuuaTenbHble pesynbTathl npwu
BbINOMHEHWE KOHTPOSbHbIX paboT, OTBETOB
Ha BONPOCHI KOMMOKBUYMOB.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEO6GX0ANMbIE ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB
Cemectp 3

1 OCHOBHbIE MOHATUS aHANUTUYECKON XUMUM.

2 BrnnsiHne anekTpocTtaTtMyeckmx B3aMMoaeNCTBUI Ha paBHOBECUE.

3 BrnnsHue xummyecknx B3aMMogencTeumm Ha paBHOBECUE.

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

5 KoHueHTpaunoHHble KOHCTaHTbl AMsi ON1CaHUS PAaBHOBECUN B peasibHbIX CUCTEMAX.

6 BnvsiHne pH Ha gnccoumnaumio cnabbix 0OHOOCHOBHbIX KACHOT.

7 BnvsHmne pH Ha anccoumnaumio cnabblx ABYXOCHOBHLIX KUCIOT.

8 MexaHnam rugponunsa. KonnyectBeHHble XapakTePUCTMKIN NPOLIECCa rTMAPONM3a: KOHCTaHTa rmgponunsa, cteneHb
rmgponunsa.

9 Bbluncnenne pH B pactBopax rugponmnsyowmxcsa Conen.

10 BydepHble cuctembl. MexaHunam 6ydepHOro AencTems.

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

12 Knaccudukauus TMTpUMETPUYECKMX METOOO0B aHanuaa.

13 Teopumn KUCNOTHO-OCHOBHbIX MHANKATOPOB.

14 YpaBHeHne HepHcTta. CTaHAapTHLIV U hopmanbHbIn NOTEHLManbI.

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

16 Mprpoga XMMUYECKON CBSA3M B KOMMSIEKCHbLIX COEAMHEHNSIX C TOUKM 3pEHNsI TEOPUM KPUCTaNIMYECKOro nons.

17 Mprpoga XMMU4ECKON CBSA3M B KOMMIIEKCHBIX COEANHEHUSAX C TOYKM 3pEeHNst MeTo4a MOSEeKyNApHbIX opbutanen.

18 Cxema obpasoBaHunsa ocagka. MexaHn3mbl ocaKgeHust.

19 dakTopbl, BNUSIOLWME Ha NOMHOTY OCaXAEeHWsi OCafKOoB.

20 MprumnHbl 3arpasHeHns ocagkos. Knaccugpukauunsa pasnuyHbix BUOOB COOCaXOEHUS.

21 Cnocobbl YMEHbLUEHUSI COOCAXOEHUS.

22 KonuyecTtBeHHbIN aHann3. 3agayn KONMYeCcTBEHHOro aHanm3a. MeTtoapbl KonmyecTBeHHOro aHanum3a. PacyeTsl B
KONMYeCTBEHHOM aHanuse.

23 XapakTepuctmka TUTpUMETPUYECKOro aHanumaa. Peakumun, ucnonb3yembie B TATPUMETPUYECKOM aHanmse.

Knaccudukaums METOA0B TUTPUMETPUMN.

24 OCHOBHOW 3aKOH B TUTPUMETPUYECKOM MeToAEe aHanmnsa. PacyeTbl B TUTpUMeTpun.

KnucnoTHo-ocHOBHOE TUpoBaHue. KﬂaCCMCbI/IKaLI,I/Iﬂ meToaa. CTaH,D,apTHbIe pacTBoOpbI. Bbluncnexune

25
KOHUEeHTpaunn BogopoaHbIX MOHOB, pH B pacTBoOpax 3J1eKTPOJINTOB.

26 TuTpoBaHWE CUNbHOW KUCMOTbI CUITbHBIM OCHOBaHMEM. KprBbie TUTPOBAHMA.

27
KpviBble TUTPOBaHUS.

TVITpOBaHVIe cnabbIX KACMOT CUMbHBIMU OCHOBaHUSIMMU. TVITpOBaHVIe CUINbHbIX KACMOT cnabbiMy OCHOBaHUSIMMU.

28 TVITpOBaHMG cnabbix KMcnoT cnabbiMM OCHOBaHUSMM. KpI/IBbIe TUTPOBaHUA.

29 NoHHaga Teopua KNCITOTHO-OCHOBHbIX MHONKATOPOB.

30 XpomodhopHasi TEOPUS KNCITOTHO-OCHOBHbBIX MHOMKATOPOB.

31 OKMcNUTENbHO-BOCCTAHOBUTENBHOE TUTPOBaHMe. KpMBbIe TUTPOBaHUA.

32 MeTogb! 06Hapy>Keva KOHEYHOM TOYKN OKUCITUTENTbHO-BOCCTAHOBUTESBLHOMO TUTpPOBaHUA.

33 KomnnekcoHomeTpudeckoe TutpoeaHune. Kpueblie TUTPOBaHMS.

34 MeTogb! O6Hapy>KeHl/Iﬂ KOHEYHOM TOYKM KOMMJ1EKCOHOMETPU4YEeCKOoro TuTpoBaHUA.




35

Ycnosus ocaxgeHus Kpuctannmn4eCcknx ocaakosB. Ycnosus ocaxgeHust aMOpdDHbIX ocagkoB. CoocaxaeHue.

36 |OcobeHHOCTU KONNOWAHbIX PaCTBOPOB U CNOCOBLI MX NOMNyYeHUS.

37 OcaputenbHoe TuTpoBaHue. KpmBble TUTPOBaHMS.

38 MeToabl 06HapyXeHWst KOHEYHOW TOYKU OCagUTENbHOMO TUTPOBaHMS.

39  [CywwHOCTb rpaBUMETPUYECKOrO aHanuaa. Tunbl rpaBUMMETPUYECKUX OnpeaeneHni.

40 Teopusi ocaxgeHusi B rpaBMMETpPUYECKOM MeToAe aHanuaa: BbIoop ocagutens, NofnHoTa ocaXaeHnsi, MeEXaHU3M
06pa3oBaHusi 0CaJKOB.

Cemectp 4

41 O6was xapakTepucTnka noTeHUMoMeTpuieckoro aHanmaa. Knaccndukaumss MeTogos.

42 OnekTpogbl B NnoTeHUMOMETpuU. MHaMKaTopHble anekTpoabl. Anektpoapbl 1-ro, 2-ro, 3-ro pogoB. ANeKTpoabl Ha
WOH BOZOpoaa.

43 OnekTpoabl CpaBHEHMS.

44 MoTeHumomeTpuryeckoe TUTpoBaHue. Cnocobbl onpeaeneHns KOHEYHOM TOUKM TUTPOBaHWSI.

45 MoHcenekTuBHble anekTpoabl. OCHOBHLIE XapaKTEPUCTUKM MOHCENEKTUBHbIX 3NTIEKTPOLOB.

46 Knaccudvkauus MOHCENEKTUBHbBIX 3NEKTPOOOB.

47 KoHngyktomeTpus. MNpamasa n kocBeHHasi. XapakTepuctuka MeTonoB.

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

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

50 [TeopeTnyeckne OCHOBbI METOAA AMUCCMOHHOW cnekTpockonuu (OC)

51 KayecTBEHHbI BMUCCUOHHbLIN aHanua.

52 KonnyecTBeHHbIN cnekTpanbHbii aTOMHO-3MUCCUOHHbIN aHanui. PoTorpadundeckmne MeToabi.

53 KonuyecTBeHHbIN cnekTpanbHbI aTOMHO-3MUCCUOHHBIN aHanus. PoToanekTpuyeckne MeTobl.

54  |TeopeTnyeckme OCHOBbI METOAA aTOMHO-abCOPOLIMOHHOW CNEKTPOCKOMMUM.

55 |Cnocobbl onpeeneHust KOHUEHTpPaL MM BELLECTB C NMOMOLLbI0 aTOMHO-abCopOLMOHHON CNEKTPOCKOMUMN.

56 TeopeTunyeckme ocHOBbI HOTOMETPUYECKMX METOA0B. OnTuyeckme CBONCTBA OKpaLLEHHbIX PacTBOPOB. 3aKOHbI
NPOX0OXAeHUs1 cBeTa Yepes BellecTBo. MonsipHbI koaduLmMeHT abcopbuum (nornoLLeHus).

57 LiBeT pacTtBopa. CnekTpbl NOrnoLeHusi. Beidop ycnoBuin anst KONoOpuMeTpuyeckmx onpeaeneHmi. MNpuynHb
OTKITOHEHMS OT OCHOBHOIO 3aKOHa (hOTOMETPUN.

58 |XapakTepucTunka OCHOBHbLIX Y3510B, MMEIOLLMXCSl BO BCEX CMEKTpasibHbIX Npnbopax.

59 Cnocobbl M3MepeHnst UHTEHCUBHOCTM CBETOMOINOLEHNS. BuayanbHble MmeToabl.
POTOINEKTPOKONTIOPUMETPUYECKME METOADI.

60 |AnnapaTypa ons oTosneKkTpoKoNopMMeTpPUYECKUX namepennin. OgHony4veBble OTOINEKTPOKONIOPUMETPbI.

61 doTomeTpunyeckne MeToabl onpeaeneHns KOHLEeHTpaLumm BeLeCTB B pacTBope.

62 Mpowncxoxgenune VIK-cnektpos. Obnactu MNK-cnekTpa.

63 Perunctpaumsa UK-cnektpos. MNpumeHeHne NK-cnekTpomeTpum

64 TeopeTnyeckne OCHOBbI TIOMMHECLIEHTHOrO MeToAa aHanusa. Knaccudmkauus niomMmHeCLeHUNN.
JTlommrHoopbl. MexaHn3M BO3HWMKHOBEHMWS JIFIOMUHECLEHLINN.

65 AnnapaTtypa ans noMmHecUeHTHOro aHanmaa. ®dnyopumeTpbl. CnekTpodnyopumeTpbl.

66 MpakTnyeckoe NpumMeHeHne TIOMUHECLIEHTHOTO aHanuaa. CopTOBoVJ J'I}OMVIHeCU,eHTHbIIZI aHanuas.
JTloMnHecueHTHasa MUKpockonusi. KaueCcTBEHHbIN U KONMYECTBEHHbIN NMIOMUHECLIEHTHbIV aHanma.

67 TeopeTnyeckne 0CHOBbI HEHENOMETPUYECKOrO U TYPOUONMETPUYECKOTO METOL0B aHanmaa.

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

69 AnnapaTypa ans nposeaeHus HedbenoMeTpu4eckoro n TypbnanmeTpmyeckoro MeTogoB aHanumsaa.

70 Monspusauns monekyn. BeiBog doopmynbl llopeHu-SlopeHTua.

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

72 MpakTuyeckoe npumeHeHne pedpakToMeTpPUMn.

73 TeopeTuyeckme oCHOBbLI XpoMaTorpadmyeckoro metoga aHanuaa. Knaccndpukauma xpomaTtorpaguyeckmx
MEeTOAO0B.

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

75 MoHoobMmeHHas xpomaTorpadus. OcagovHas xpomatorpadus.

76 TeopeTuyeckmne 0CHOBbI XpoMaTorpadmyeckoro aHanmaa rasos. [NpuHUmMn razoBor xpomaTtorpadun.

77 AnnapaTtypa ans rasoBoun xpomartorpaduu.

78 PacnpegenutensHas xpomatorpadusa. OKMCnnTenbHO-BOCCTaHOBUTENbHAsE XpomaTtorpadus.

79 Ocob6eHHOCTN 1 BUAbI BbICOKOA(IEKTUBHOM XUOKOCTHOM XpomaTorpaduu.

80 AnnapaTtypa ans BbICOKO3((PEKTVBHOW XNAKOCTHON XpomaTorpadumn.




5.2.2 TunoBble TecTOBbIe 3aAaHUA

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

1. HaBecky 0,1506 r TexHudeckoro bpomuaa kKanusi pactBopunu B Boge v ottutpoBamu 22,0 cm3 0,05 H.
pactBopom Hg(NO3)2 (K=1,0107). Beluncnute maccoByto gonto KBr B o6pasLe.

2. Haeecky 2,8530 r xnopuga HaTpusi pacTBOpunM B MepHon konbe emkoctbio 500 cm3. Ha tutpoaHue 20,00
cm3 pacTtBopa uspacxogosanu 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). Beluncnutb MaccoByto oMo xnopuaa
HaTpwusi B 0b6pasue.

3. [o kakoro o6bema Hy>KHO AoBecTy pacTeop, B koTopoMm cogepxutca 1, 530 r NaOH, 4tobbl Ha TUTpoBaHue
20,0 cm3 pacTtBopa n3pacxogosatb 14,7 cm3 pacteopa HCI (THCI=0,00380 r/cm3)?
4. Hagecky 0,600 r H2C204*2H20 pacTtsopunu B MepHol konbe emkocTtbio 100 cm3. Ha TutposaHue 20 cm3

nony4yeHHoro pacteopa wu3pacxogosanu 18,34 cm3 pactsopa NaOH. Onpegenvte MOMSPHYIO KOHUEHTpauuio
akBuBaneHTa NaOH B pacTtBope u ero Tutp no H2C204.

5. Ha tutpoBaHue 25 cm3 pactBopa FeSO4 B H2S0O4 nspacxogosanu 31,25 cm3 0,1 H. pacTtBopa K2Cr207.
Ckonbko Boabl HyxHO fob6aButb k 200 cm3 pactBopa conu xenesa (Il), 4tTobbl caenatb pacteop To4HO 0,05 H.?

5.3 MeToanyeckue maTepuansi, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpomMexyTo4HoM aTrecTauum 1 nopsaok NMUKBUAaLNM akagaeMnyeckomn
3a10MKEHHOCTH

lMpoBegeHe NPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTMBHbIM aktom CII6IYMTA
«[NonoxeHne o NpoBeAeHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydaloLwmnxcs»
YcnoBuamun gonycka obyyaroLlerocs K NpPOMEXYTOYHOW aTTecTaumu SBASIOTCS BbINOMHEHWE U 3alUTbl BCeX
nabopaTtopHbIx paboT cormacHo paboyer nporpaMme; MONOXUTENbHbIE Pe3ynbTaTbl BbINOMHEHUS] KOHTPOMbHbLIX paboT,
OTBETOB Ha BOMPOCHI KONNTOKBMYMOB.
5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnimHe

YcTHas + NncbmeHHas KomMnbloTepHOE TECTUPOBaHUE NHasa

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauyuu no gucunninunHe

Bo3MOXHOCTb NoNb30BaTLCA crnpaBoOYHbIMU Tabnuuamm un KanbKynATOPOM.
BpeMFl NnoAroTOBKM OTBETOB Ha 3aJaHUSA 3K3aMeHaunoHHoro buneta - 45 MUHYT.

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNIIUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasve | WN3paTenscteo | l'og vsgaHua | Ccblirnka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
MonyakToBa, B. A. AHanuTtuyeckas xumus.| Benropopg: benropoackuii https://www.iprbooks
Xnmunyeckue meToabl rocy4apCTBEHHbIN hop.ru/92239.html
aHanusa TEXHOSTOMM4YEeCKNN 2018

yHuBepcuteT um. B.I.
LyxoBa, 965C ACB

MonyaktoBa, B. A.,|®Pusnko-xummyeckne metoabl|Benropoa: benropoackuii https://www.iprbooks
Myxauesa, B. [l. aHanuaa rocyfapCTBeHHbI hop.ru/92304.html
TEXHOOMM4YECKNN 2018

yHuBepcuteT um. B.T.
LyxoBa, 965C ACB

3onoTos 0. A. BBegeHve B aHanutuyeckyro https://ibooks.ru/read
XUMUIO. — 2-€ 134., anekTpoH.| Mocksa: JlabopaTopus 2020 ing.php?
3HaHWU short=1&productid=3
72679
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
JlbicoBa C. C.,|JAHanMTuyeckaas XxMMua U http://publish.sutd.ru/
CkpunHukoBa T. A.,|bnsnko-xuMmnyeckne MeToAbl tp_ext_inf_publish.ph
3esaukun 0. 3. aHanusa. ®dusmyeckas XMMus. p?id=2017201
MoTeHumnomeTpuUs. chne.: cneryntn 2017
MoTeHuuomeTpryeckoe
TUTpOBaHue
JInHbKO, n. B.,|TeopeTtnyeckne OCHOBbI http://www.iprbooksh
Pygnuukas, O. B.,|aHanuTuyeckon xummm MockBa: Poccuicknin op.ru/104270.htmi
KynteiwkuHa, E. K., yHUBEpCUTET ApYXObl 2018
Ho6poxotoBa, E. B., HapogoB

Xpyctanes, B. H.




CrtapukoBa T. A.|AHanuTudeckasd xumus U http://publish.sutd.ru/
JlbicoBa C. C.,|dunsnko-xummyeckne metoabl tp_ext_inf_publish.ph
3eBaukumn O. 3.,|aHanuaza. dusmnko- p?id=3162
XonoxoHosa J1. L. XUMUYECKME mMeToabl Ccro.: cnieryntg 2016
uccrnenoBaHus.
MoHoobmMeHHast
Xxpomartorpadus
AnapHes, A. W.,|AHanuTu4yeckaa xumusi 1 Hoeocubupck: https://www.iprbooks
KasakoBa, A. A.,|dU3NKo-XMMn4eckme MeToAbl Hosocunbupckuii hop.ru/91180.html
AnekcaHgposa, T. 1. |aHanu3a rocyapCTBeHHbIN 2018
TEXHUYECKNI
YHUBEPCUTET

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

Cnncok U3nKo-xummnyecknx BennyimH cuctembl CA ¢ 0603Ha4YeHNAMN 1 pa3MepHOCTbIO [ONEKTPOHHbIN pecypc].
URL: http://old.iupac.org/reports/1993/homann/index.html

OKMCNUTENBbHO-BOCCTAHOBUTESbHBLIE noTeHumnansl [OneKkTpoHHbIN pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru

OnekTpoHHas 6ubnuoteka yuyebHbix nsgaHun CNoeryrnTh [OnekTtpoHHbin pecypc]. URL: http:/publish.sutd.ru

6.3 NepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmmHoOro oéecrnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OoCcyLleCTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

JlaGopaTopHble 3aHATUS CO CTyAeHTaMu MpPOBOAATCS B CreuuanvavpoBaHHbIX MNOMeLLeHUsX Kadeapsl,
060pyA0BaHHBIX XMMWUYECKOW MOCYLOW, XMMUYECKUMU peakTMBaMW, U3MepUTENbHbIMU NpuGopamu, AMCTUMNSTOPOM,
CYLUMMbHBIMY LWKadhaMm, MyderbHOM Neybio, KOMNLITEPOM.

AyanTtopus OcHalueHne

MynbTumeaunHoe obopygoBaHue, cneuuanmampoBaHHas Mmebenb, Jocka
JlekumoHHas ¥ A PYA H P A
aygutopus

CneumnanuanpoBaHHasa mebenb, 4ocka
YyeGHas ayautopus
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