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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

oopMneHne

YMeTb: BbIOpaTb METOAMKY aHanusa [ns 3agaHHOW 3afadyv U BbINOMHWUTL €€ 3KCMEPUMMEHTANbHO C MOfyvYeHnem
pe3ynbTaToB aHANNTUYECKUX ONPEeLENeHNn C HEODXOANMbIMY METPOSNIOTMYECKUMUN XapaKTEPUCTUKAMM.

Bnagetb: mMeTogamy BblMUCMMTENBHOW MaTemMaTUKM U MaTemMaTMyecKoW CTAaTUCTUKM Ansi obpaboTkum pesynbTaToB
aKcnepumMmeHTa




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

HavnmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gna 3A0)

KoHTakTHas

pabota

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.

0,75

Tema 2. OcHOBHble MeTponornyeckme
NOHATUA U NpeacTaBrieHns. AHanUTUYeCKnin
curHan n nomexn. O6bemM MHdoOpMauun B
aHanUTU4eCKOM curHane. OcHOBHbIE
cTagum XMMMYECKOro aHanusa. Bbibop
MeToda aHanusa W COCTaBIieHWe CXeMm
aHanmsa. Knaccudukauma norpewuHocTen
aHanm3a.  OCHOBHblE  XapaKTepUCTUKK
MeToda  aHanusa:  MpaBWibHOCTL U
BOCNPON3BOAMMOCTb, KoadppumumeHT
YYBCTBUTENLHOCTW, Mpeaen obHapyXeHus,
HWXKHSIS U BEPXHSAS rpaHuLbl onpeaensieMblix
copepxaHun. CtaTuctudeckas obpabotka
pe3ynbTaTtoB U3MEPEHUN.

JlabopaTopHasi pabora. TexHuka
6e3onacHocTw.

ra

Paspen 2. PaBHOBecusi B TOMOreHHbIX
cuctemax

Tema 3. XumMmudeckune paBHOBecus B
pearnbHbIX CUCTEMAX.

dakTopbl, BRMsKOLWME Ha paBHOBEcWe B
peanbHbIX cucTemax. BnivaHue
3ANEKTPOCTaTUYECKNX B3aMMOAENCTBUA Ha
paBHOBecCHeE. KoadhpuumneHThbl
aKTMBHOCTWU. WloHHas cuna. pacTBopax.
Teopua [ebas- Xiokkensa. BsanmocBssu
MeXay MOHHOW CUIOoN N KO3IULMEHTOM
aKTMBHOCTW. Brimauve conbBaTaummM Ha
paBHOBeECHUE. Bnusxue XUMUNYECKNX
B3aMMOAENCTBUN Ha paBHoOBecwHe.
OnucaHne cnoxHblx paBHoBecui. MeTtoa
KOHKypupylowmux  peakumn. O6waa u
paBHOBeCHast KOHLIeHTpaLmu.
KoHUEeHTpaUMOHHbIE KOHCTaHTbI.




Tema 4. Pacuyer pH B pacTtBopax Kucror,
OCHOBaHUN, conewm, KMCNOTHO-OCHOBHbIX
BydepHbIX cucTeMax.

BbluucneHma pH pactBOpoB OOHOOCHOBHbLIX
KACMOT M OOHOKWUCIIOTHbIX ~ OCHOBaHWM,
MHOFOOCHOBHbIX KUCMOT U MHOTOKUCIIOTHbIX
OCHOBaHWMN, CMEeCu KUCNOT U OCHOBaHWUN.
KoHCcTaHTa  KMCMOTHOCTM M OCHOBHOCTW.
BrivsHne pH Ha pguccouunaumio  crnabbix
OAHOOCHOBHbIX KMCMOT. BnusHue pH Ha
anccoumaumio cnabblx ABYXOCHOBHbIX KUCIIOT.
PaBHOBecuss B npoueccax  rvaponusa.
MexaHnambl  rugponusa. KonuuecTBeHHble
XapakTepucTukm npotiecca rmgponusa.
BbluncneHne pH pacTBopoB conen,
00pa3oBaHHbIX  aHWMOHaMMU  MHOTOOCHOBHbIX
KUCHOT.

bydepHble cuctembl n nx csowncTtea. Pacyert
pH. bydepHas emkocTb. 3aBMCMMOCTb
OycdepHOM  eMKOCTM  OT  KOHLUEeHTpauum
OydepHoro pactBopa. bydepHass emkocTb
CUMbHbIX KUCNOT U OCHOBaHMUMN.
Bsanmogenctsme Kucnotbl M OCHOBaHUSA
Pacuet pH.

Tema 5. TI/ITpI/IMeTpMLIeCKMe MeToadbl aHannaa.

MeToabl TUTPUMETPUYECKOTO aHanusa.
Knaccudumkaums. TpeboBaHus,
npeaobaBnsemMbie K peakuunu B
TUTPUMETPUYECKOM aHanuse. Buabl

TUTPUMETPUYECKNX ONpeneneHnin: npsiMoe U
obpaTHoe TWTpPOBaHWe, OMNpederneHne o
3ameLleHnto. Cnocobbl BbipaXkeHusi cocTaBa
pacTBOpPOB B TUTPUMETPUU. OKBUBAIIEHT.
MonspHasa macca akBuBaneHTa. MonsipHas
KOHLUEHTpauus. MepBrYHbIE cTaHgapThl,
TpeboBaHus Kk HuUM. PukcaHanbl. BTopuyHble
CTaHOapTbl. Buabl KpuBbIX TUTPOBaHUSA (S-
obpasHble, NuHenHble). Ckayok TUTPOBaHWUS.
Touka SKBMBANEHTHOCTU M KOHEYHasi TOuKa
TUTPOBaHMWs. ABTOMaTUYECKME TUTPATOPSI.
JlabopaTtopHasa paboTta. AumanmeTpus.

Tema 6. KNCNOTHO-OCHOBHOE TUTPOBaHUE.
lMocTpoeHne KpuBbIX TUTPOBAHWS: CUIbHasi
Kncnota — CWINbHOE OCHOBaHMe, cnabas
Kncnota — CUINIbHOE OCHOBaHME, CuUIbHasi
kucnota — cnaboe ocHoBaHWe, cnabas kucrnoTta
— cnaboe ocHoBaHWe. BnusiHne BenUUMHLI
KOHCTAHT  KUCIOTHOCTU WM  OCHOBHOCTH,
KOHLEHTpaUun KUCMOT WM  OCHOBaHU U
TemnepaTypbl Ha Xapakrtep KpUBbIX
TUTpoBaHus. MpaBuno Beibopa nHamKaTopa.
KMCNOTHO-OCHOBHOE TUTPOBaHWE B HEBOAHbIX
cpepax. Teopun KMCNOTHO-OCHOBHbIX
WHOWKATOPOB. Hanbonee  wncnonb3yembie
KMCINOTHO-OCHOBHbIE ~ MHAMKATOPbl.  Owmnbkn
TUTPOBaHMSA MNpPU  OMNpefeneHun CUmbHbIX W
cnabblx KACNOT N OCHOBaHUN, MHOTOOCHOBHbIX
KMCNOT N OCHOBaHUM.

JlabopaTtopHasa paborta. AnkanmmeTpus.

ra




Pasgen 3. PaBHOBecusi B OKUCITUTENbHO-
BOCCTaHOBUTEINbHbIX CUCTEMAX

Tema 7. OKMCNUTENbHO-BOCCTAHOBUTENBHOE
paBHOBecCUE.

OneKTPOaHbIN noteHuman. YpaBHeHune
HepHcta. CrtaHgapTHbil 1 doopmarbHbI
noTeHumnansbl. BnusaHune XUMUYECKNX
B3aMMOJAEWNCTBUIA Ha BEITMYUHY OKUCIIUTENbHO
-BOCCTAHOBUTENBHOIO noteHuuana: pH,
KomnnekcoobpasoBaHue, obpaszoBaHue
MariopacTBOpMMbIX COeauHeHun. KOHCTaHThI
paBHOBeCUS OKUCNUTENBLHO-
BOCCTaHOBUTENbHbIX peakumn. Ces3b
KOHCTaHTbl pPaBHOBECUsI CO CTaHAapTHbIMMU
noTeHuuanamu. HanpaeneHne peakumm
OKNCINEHNA-BOCCTAaHOBMNEHNS. dakTopbl,
BNUSKOLME Ha HanpaBlieHWE OKUCIUTENbHO-
BOCCTAHOBUTENbHbIX  peakumn. MexaHu3mbl
OKNCINUTENbHO-BOCCTAHOBUTENbHbLIX peakunii.
OCHOBHblE HeOpraHM4YeckMe W opraHuyeckme
OKMCNUTENN N BOCCTAHOBUTENN, MPUMEHSIEMbIE
B aHanuse.

JlabopaTtopHas paboTta. NepmaHraHaTomeTpus.

Tema 8. OKuCnNUTENbHO-BOCCTAHOBUTENLHOE
TUTPOBaHMeE.

PacyeT M noCTpoeHMe KpUBLIX TUTPOBAHUS.
dakTopbl, BMMAKOWINE HA XapakTep KPUBbIX
TUTPOBaHMS: KomnnekcoobpasoBaHue,
KOHLEHTpauusa MOHOB BOA4OPOAA, MOHHAA cura.
Cnocobbl  onpedeneHnss KOHEYHOM  TOYKM
TUTPOBaHMS. Hanbonee N3BECTHbIE
OKNCNUTENbHO-BOCCTAHOBUTENbHbIE
NHONKAaTOPbI. MorpelwHocT  TUTPOBAHUS.
MeToabl OKUCIUTENBHO-BOCCTAHOBUTENbHOIO
TUTPOBaHMS: nepmaHraHaToMeTpus,
anxpomaToMeTpusl, UO4o- U noauMeTpus 1 ap.
KoHTponbHasa pabota Ne 1

Na6opaTtopHas pabota. Vloau- n ogomeTpusi.

ra




Paspen 4. PaBHoBecnss B cucrtemax

,O
KomnrekcoobpasoBaHus
Tema 9. KomnnekcHble coeguHEHUS.
Tunol KOMMEKCHbIX CcCoenHEeHNN,

UCNONb3YEMbIX B  aHaNUTUYECKON  XUMMUM.
Knaccudumkaums KOMNAeKCHbIX coeamHeHnn no
XapakTepy B3anMOLENCTBUSA MeTann- nuraHg,

no OAHOPOAHOCTU nvraHga "
koMnnekcooobpasoBaTens: BHyTpUcdepHble U
BHeLLHecdepHble KOMIMEKCHI,
ogHopoAHoNUraHaHble "

CMeLLaHHONUraHaHble, NonuaaepHbIe.
Mpupooa XMMUYECKOW CBA3N B KOMMMEKCHbIX
coeguHeHusax. Teopuss  KPUCTanNMYeCKoro
nons. MeTton MONeKynsipHbIX opbuTanen.
CheKkTpoXuMU4eckun pag nuraHgos.

KonunyecTtBeHHble XapaKTepUCTUKU
KOMIMIEKCHbIX COeAVHEHMWIA, KOHCTaHTbI
YCTOWYMBOCTH, cTeneHb obpaszoBaHusi

komnnekca. Knaccudpumkaumsa  KOMMMEKCHbIX
COEOVHEHMN NO  TEepMOAMHAMMUYECKOW WU

KMHETUYECKOM YCTONYMBOCTMW. CsomncTsa
KOMMNIIEKCHbIX coeguHeHun, nvetoLmne
aHanuTM4yeckoe  3Ha4yeHue:  YCTOMYMBOCTb,
pacTBOPUMOCTb, oKpacka, neTyyecTb.
MexaHun3msl 3ameLleHuns nuraHaos:

accounaTMBHbIA U UCCOLINATUBHBIN.
B03MOXHOCTM MCNONb30BaAHUSA KOMIMMEKCHbIX
COEAVHEHUN U OPraHU4YecKMx peareHToB B
pasnu4YHbIX METOAaX aHanmsa.

Tema 10. KomMmnnekcoHomeTpuyeckoe
TUTPOBaHME.

HeopraHuyeckue 1 opraHvyeckue peareHTbl B
KOMMMEKCOHOMETPUM. Cnocobbl
KOMMNIIEKCOHOMETPUYECKOTO TUTPOBaHWUS:
npsimoe, obpaTHoe, BbITECHUTESIBHOE,
KocBeHHoe. PacuyeT ¥ nocTpoeHune KpuBbIX
TUTpoBaHus. CnocoObl onpeaeneHnst KOHeYHOM
TOYKM TUTPOBaHWS. MeTannoxpomHeblie
nHavkKaTopbl U TpeboBaHWs, NpegbsBnsAemMble K
HUM. BaxHenwue YHMBEpCarbHble "
cneunduyeckue MeTannoxXpoMHble
WMHOMKaTOPBLI. Ownbkn TUTPOBaHMUS.
CeneKkTMBHOCTL TUTPOBaHUS M cnocobbl ee
NOBbILUEHUS.

JlabopaTopHas paborta.
KomnnekcoHoMeTpuyeckoe TUTPOBaHMe.

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. WMcnonb3oBaHue
KONMOUOHbIX CUCTEM B XMMUYECKOM aHanuse.

Tema 12. OcaguTernbHOe TUTPOBaHME.

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




Tema 13. 'paBMMeTPUYECKMIA METO aHanu1aa.
CylWHOCTb rpaBUMETPMYECKOTO aHanusa u
rpaHuubl  ero npuMeHumocTu. [lpsimble n
KOCBEHHble MeToabl onpegernenus. Owunbku B
rpaBUMETPUYECKOM  aHanuse. BaxHenwwue
HeopraHW4eckMe M OopraHuyeckue ocaguTenw.
TpeboBaHus K ocaxaaemon dopme.
TpeboBaHua K rpaBMMeTpUYECKON opMe.
TepmorpaBMMeTpuYECKUA aHanms.
AHanuTuyeckne Becbl.  YyBCTBUTENBHOCTL
BECOB W ee MaTemaTMyecKkoe BblpaXeHue.
dakTopsl, BNMsOLLIME Ha TOYHOCTb
B3BELUMBaHWS. TeXHUKa B3BELLUNBAHUSI.
JlabopaTopHasi paboTta. [paBMMeETpUYECKNI
MeTo4 aHanusa.

KoHTponbHass pabota Ne2 no Teme:
PaBHOBeCUS! B reTEpPOreHHbIX CUCTEMAX.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

ra

KoHcynbTauum n npoMexyTodHas attectaums
(3auerT)

17

34

20,75

0,25

Paspen 6. JnekTpoxumuyeckne MeToAbl
aHanusa

Tema 14. T[loTEHUMOMETPUYECKNA METOA
aHanusa.

Mpsimas NOTEHLNOMETPUS. KocBeHHas
NOTEHLMOMETPUS. OnekTpoabl B
NOTEeHUMOMETPUU. VIHAMKATOPHbIE 3MEKTPOAbI.
OnekTpoabl cpaBHeHus. dnektpoabl 1, 2 un
3-ero pofoB. WoOHCeneKkTMBHbIE 3NEKTPOAbI.
YpaBHeHune Hukonbckoro. OcCHOBHblE
XapaKTePUCTUKN NOHCENEKTUBHbIX 3NIEKTPOLOB.
OnekTpoaHas dyHKUMSA. CenekTuMBHOCTb
MeToabl onpegeneHns NOoTEHLMOMETPUYECKOTO
KoadduumeHTa CENEKTUBHOCTM. Bpewmsi
OTKIuKa.

Knaccudmkaums WNOHCENEKTUBHBbIX
9MNEKTPOAOB: 3MEKTPOAbl C TOMOTeHHbIMU U
reTeporeHHLIMM KpucTanmyeckumm
MeMOpaHamu, OnekTpoabl C  XXeCTKou
MaTpuuen (cTeknsiHHbIE anekTpoabl),
9NeKTpoAbl C  MNOABWXHBIMA  HOCUTENSIMMU,
dhepmMeHTHbIE " ra3oqyBCTBUTESbHbIE
3NeKTpoabl.

MoTeHuMomeTpryeckoe TUTPOBaHME.
MaMeHeHVe SnekTpogHoro noTeHumana B
npouecce TuTpoBaHus. Cnocobbl obHapyxeHust
KOHEYHOW TOYKM TUTpoBaHus. Mcnonb3oBaHue
peakumi KUCIOTHO- OCHOBHbIX, OCaXAEHUS,
KoMniekcoobpa3oBaHus n OKUCNEHUS-
BOCCT@HOBMEHUS.

JlabopaTopHast  pabota.  WpeHTudurkauus
katmoHoB K(I), Na(l), Mg(ll), NH4(l) pgns
KONMMYeCTBEHHOTO  ornpefeneHnss  u3uko-

XUMUYECKMMM MeToaaMu. KoHTponbHas
3agava.
JlabopaTopHas paborta.

MoTeHuMomMeTpudeckoe TUTPOBaHME.
JlabopaTtopHasa pabota. loHomeTpus.

12

10




Tema 15. KoHayKTOMeTpuyeckuin MeTon
aHanusa.

TeopeTnyeckme OCHOBBI meTozaa.
OnekTpnyeckass MPOBOAMMOCTb, MW3MepeHue
3NEeKTpMYECcKon NPOBOANMOCTU. 3aBUCUMOCTb
3NEeKTPMYECKON NPOBOANMOCTM 3MEeKTponnTa ot
pasfinyHbIX thakTopOoB. Knaccudumkaums
KOHOYKTOMeTpuyecknx  metogoB. Obnactu
NPUMEHEHNST KOHOYKTOMETPUMN.

AHanuTunyeckas KOHAYKTOMETpUSI.
KoHgykTOomeTpuieckoe TUTPOBaHME.
AnnapaTtypa ans KOHAYKTOMETPUYECKNX
N3MEpPEHNI.

JlabopaTtopHas  pabora. MaoeHTudukayms
KaTMOHOB Ca(ll), Ba(ll), Sr(ll)  ans
KONM4YecTBEHHOro  onpeaeneHunss  uamko-
XUMUYECKMMU MeToaaMMu. KoHTponbHas
3apava.

JlabopaTopHasi paboTa. lNpsamMas n kKocBeHHas
KOHAYKTOMETpPUSI.

Tema 16. BonbTamnepomeTpus.
VHavkaTopHble 3neKkTpoabl M Knaccudukaums

BOMbTaMnNepoMeTPUIECKMX METOLO0B.
Monsaporpadus. MNMpenmyliectsa n HegoCTaTKK
PTYTHOrO anekTpoaa. MonyyeHune n

XapakTepuctMka  BONbTaMMNEPHON  KPUBOMW.
MpegenbHbin  uddy3HbIA  TOK.  YpaBHeHue
MnbkoBuya. MoTeHuman nonyBosHbl. PakTopbl,
BNMSKOWME  HA  BENUYMHY  MOTeHuumana
NOJSYBOJSIHbI. KonnyecTtBeHHbIN
nonsiporpaguyeckun aHanms. Ycnosus
npoBefeHus nonsiporpaguyeckoro aHanmaa.
AmnepomeTtpunyeckoe TuTpoBaHue. CyLHOCTb
mMeToga. AmnepomeTpuyeckoe TUTpOBaHue C
OLHUM n OBYMS NHAMKATOPHLIMU
nonsipu3oBaHHbIMKM  arekTpogamu.  Bbeibop
noTeHuMana WHOVKATOPHOrO 3rekTpojga W
Hanaraemoro HanpshkKeHusi Npyu NCMNosb30BaHUM
OBYX  WHOWKATOPHbIX  3nekTpodoB.  Bugbl
KPVBbIX TUTPOBAHUS.

JlabopaTtopHas  paborta. WaoeHTudukaums
katuoHos Al(lll), Cr(lll), Fe(lll), Fe(ll), Mn(ll),
Zn(ll), Co(ll), Ni(ll) ans konuyecTBEHHOro
onpefeneHus PUNKO-XMMUNYECKUMMU
mMeTogamu. KoHTponbHas 3agava.
JlabopaTtopHasa paboTa. KoHTponbHas paboTta
Ne 3 no Teme: OnEKTPOXMMUYECKME METOAbI
aHanusa.

12

12

ra




Pasgen 7. MeToabl MONEKYNApHON ONTUYECKON
CNEeKTPOCKONun

Tema 17. MonekynspHaa abcopbumoHHasa
CreKkTpocKonus (CnekTpooToMeTpus).

3aKkoHbl  MOMOLLIEHUS  ANEKTPOMArHUTHOro
N3nydeHnst U cnocobbl MX BblpaXKeHusl. 3aKoH
byrepa-JlambepTa-bepa. MaTemaTtnyeckoe
BblpaXeHMe  3TOro  3akoHa. BenuuuHebl,
xapaktepusywowue nornouwieHne. OCHOBHbIE
MPUYMHBbI OTKITOHEHUS OT OCHOBHOIO 3akKOHa
CBETOMNOIMOWEHNS  (UIHCTPYMEHTAnbHbIE U
PU3NKO-XMMUYECKME).

MpuHUMNMansHas cxema npubopa.
Knaccudmkaumst annapatypbl C TOYKM 3pEHUS
cnocoba MoHoxpomaTusauum (POTOMETPSI,
crnektpodoTomMeTpbl). CBsI3b  XMMMUYECKOW
CTPYKTYpbl coefuHEeHus ¢ abcopOUMOHHBIM
crnekTpoM. Cnocobbl NoNy4YeHust OKpalleHHbIX
COeIHEHUI. doTomeTpUuyeckme
aHanuMTU4eckue peareHTbl, TPebOBaHMS K HUM.
Cnoco0Obl onpegernenus KOHLIEHTpauuu
BELLECTB. M3amepeHMe  BbLICOKMX,  HMW3KMX
ONTUYECKMX NIOTHOCTEN (AnddepeHLnanbHbIn
mMeToA). AHann3 MHOrOKOMMOHEHTHBLIX CUCTEM.
CnekTpodoTomeTpus Kak mMeToA
uccregoBaHUst peakumi B pacTBopax
(komnnekcoobpa3oBaHus,  MPOTONUTUYECKMX,
arperauumn), CONpOBOXAAOLLMXCH U3MEHEHNEM
CnekTpoB  nornouwleHuss.  MeTtponorudeckue

XapaKTepUCTUKU " aHanuTuyeckme
BO3MOXHOCTU.  [pvMepbl  MPaKTUYECKOro
NpYMeHeHusl.

JlabopaTopHasi paboTta. POTOKONOPUMETPUS.
JlabopaTtopHasa paboTa. YnbTpaduonertosas
CNEKTPOCKONUS.

Tema 18. MeToabl konebatenbHON
CNEKTPOCKOMNUN.

KonebatenbHble  cnekTpbl  monekyn.  Wx
ocobeHHocTU. Knaccudukauma metogoB Mo
cnocoby nonyyeHus konebartenbHbIX CNEKTPOB
(UK n KP-cnektpockonus). lNpuHumMnuanbHas
cxema npubopa. OCHOBHbIE TUMbI NCTOYHMKOB
N3ny4YeHnsi, 0ETEKTOPOB.

KauyecTBEHHbIV (MOMEKYNSIPHbIA, CTPYKTYPHO-
rpynnoBol) M  KONMYECTBEHHbIA  aHanu3
meTtoaamu K- n KP-cnektpockonuu.
JlabopaTtopHas  pabora. WaoeHTudukayms
aHuoHoB SO4(ll), SO3(Il), CO3(Il), PO4(ll),
SiOo3(IN), CI(1), Br(l), (1), S(ll), NO3(I), NO2(I),
CH3COO(I) ans KONMNYeCTBEHHOro
onpeaenenust PUNKO-XMMUNYECKUMMU
meTtogamu. KoHTponbHas 3agada.




Tema 19. MonekynapHas JOMUHECLEHTHada

CreKTpocKkonus.
Knaccudumkaums BuOoOB SNIOMUHECLEHLUN MO
NCTOYHMKAM BO30yXXOeHust

(xemunoMmnHecueHUnst.  OUMOMIOMUHECLLEHLNS,
3NEKTPONOMUHECLIEHLINS,
OTOMOMUHECLEHLUMA W Op.); MEXaHU3My MU
ONUTENbHOCTU CcBeYeHus. PnyopecueHumns u
dochopecueHunsa. 3aKkoHbl IOMUHECLEHLMN.
dakTopbl, BMAMAIOLWINE HA WHTEHCUMBHOCTb
noMUHecLeHUMN. TylleHne NIOMUHECLEHLINN.
AnnapaTtypa  NIOMWHECLIEHTHOrO  aHanusa.
MpakTnyeckoe NpUMEHeHUE NMIOMUHECLLEHTHOIO
aHarnusa.

JlabopaTopHasi pabota. KoHTponbHasa 3agava.
VoeHTndukaums BelwlectBa (BellecTB) B
TBEPAOM COCTOSIHUM.

Tema 20. HedenomeTtpuueckuin "
TypOuauMeTprMyEeCcKnin MeTOA4bl aHanusa.
TeopeTnyeckne ocHoBbl MeToga. OcobeHHOCTH
KOnnoungHblx pactBopoB. Cnocobbl nosnyyeHust
KONMMouaHbIX pacTBopoB. Amnnapatypa Ang
npoBeaeHus HedbernomMeTprnyYecKoro "
TypOuOUMETPUYECKOTO aHanmn3oB.

10

Tema 21. MonapumeTpudecknin "
pedpakToMeTpuyeckuii MeToabl aHanmsa.
TeopeTnyeckne OCHOBbI NONAPUMETPUYECKOTO
meToaa. [lonyyeHne nNNOCKONONAPU3OBAHHOIO
cBeTa. MpyHUMN nonaApvMeTpUdYecknx
nsamepeHuin. 3aBUCMMOCTb yrna BpalleHusi
NoCKOCTH nonapusamm
NOCKOMNONSAPU30BaAHHOIO CBETA OT Pa3fNYHbIX
thakTopOoB. Annapatypa ans
NoNAPUMETPUYECKNX N3MEPEHN.
TeopeTnyeckne OCHOBBbI
pedpakToMeTPUIECKOro mMeToaa.
lMpenomneHve cBeTa Ha rpaHuue pasgena aByx
das. Nokasartenb npenomMmneHuns. 3aBUCUMOCTb
nokasaTtensa npenoMmrieHnss OoT  pasnUyHbIX
daktopoB. [lonapusaums wn  pedpakyms.
AnnapaTtypa Ans  pedpakTOMeTpuyecknx
onpeneneHun. [pakTuyeckoe npuUMeHeHune
NoNspMMETPUYECKNX U pedbpakTOMETPUYECKUX
N3MepeHui.

JlabopaTopHasi paboTa. PedpaktomeTpus.
KoHTponbHas paboTta Ne 4. no teme: MeTtoabl
OMTMYECKOM CNEKTPOCKOMUN.

ra




Pasgpen 8. Metogbl aTtoMHOW OMTUYECKOMN
CNEeKTPOCKONun

Tema 22. ATOMHO-3MUCCUOHHbLIN METO.

CnekTpbl atomoB. OCHOBHbIE N BO30OYXXAEHHbIE
3MEKTPOHHbIE COCTOSIHUS aToMoB,
XapaKTEPUCTMKM COCTOSHUIN. JHepreTnveckmne
nepexoasl. NpaBuna otbopa. XapakTrepucTukm
CMeKTpasbHbIX JIMHUIA: MONIOXEHNE B CMEKTPE,

MHTEHCUBHOCTD, nonywupuHa. Ces3b
MHTEHCUBHOCTU C YNCITOM N3NTyvatolwmnx 4Yactumu,.
anIHLl,VII'IVIaJ'IbHaFI cxema aTOMHO-

3MUCCUOHHOTO  cnektpomeTpa.  WCTo4YHuKM
aTomMu3auun u BO3OYXXAEHMSA: SNEeKTpudeckne
paspsiabl (AyroBble, WUCKPOBbIE, MOHWXEHHOro
JaBneHus), nnameHa, nnasmMeHHble UCTOYHUKU
(NNasmoTpOoHbI, WHOYKTUBHO cBsi3aHHas
nnasma), nasepeol. Nx OCHOBHbIe
XapaKTEePUCTUKMU: TemnepaTtypa, cocTaB
aTtmocdepbl  atomMm3atopa,  KOHUEHTpauus
3NEKTPOHOB.

duanyeckme UM XMMMYEckMe npoueccbl B
aTommsatopax. CnektpanbHble U  uU3MKO-
XUMUYECKME MOMEXMU, CMOCOObI X YCTPaHEHUS.
OcobeHHOCTM NOAroToBKM npobbl U ee
BBELEHUS B aTOMM3aTOPbl PasfMYHOro TuMna.
KayecTBeHHbIN M KONMUYECTBEHHbIM aHanu3
aTOMHO- 3MWUCCUOHHBIM MEeTOJOM.
MeTponornyeckne XapaKTepUCTMKK "
aHanuMTu4eckme BO3MOXHOCTH. Mpumepsl
NPaKTU4EeCKoro NPUMEHEHNS
aTOMHO-3MUCCUOHHOIO MeToAa.

10

Tema 23. AToMHO-abCoOpOLNOHHbLIN METOA.
MpuHUMNUansHas cxema aToOMHO-
abcopbunoHHOro cnekTpomeTpa. AToMn3aTopbl
(MnameHHble 1 HennameHHble).  VICTOYHMKK
usnyyeHnss (namnbl C MNOMbIM  KaTOAOM,
WCTOYHMKU CMIIOWHOrO CrnekTpa, fasepsbl), WX
XapaKTepUCTUKW.

CnekTpanbHble 1 U3MKO-XMMUYECKNE MOMEXM,
cnocobbl  Mx  ycTpaHeHus. BoamoxHoCTH,
OOCTOMHCTBA W HeJocTaTkm MeToda, ero
CpaBHeHME C aTOMHO- 3MUCCUOHHBIM METOLOM.
MeTponorvyeckme xapakTepucTUKK.

Mpumepsl NpaKkTU4YecKoro NPUMEHeHNS
aToMHO-abcopbLUMOHHOro MeToaa.

10

ra




Pasgen 9. Xpomatorpadguyeckne meTogbl
aHanusa

Tema 24. Knaccudmkaums
Xpomartorpadu4eckmx MeTo40B no
NPUMEHSIEMbIM daszam, MexaHu3mMam
pasgeneHuns " TEXHUKE
Xpomartorpadu4eckoro aHanusa.

Cnocobbl nony4yeHusi XpomaTorpamm
(bpoHTanbHLIN, BbITECHUTESTbHbLIN,
SMIOEHTHbIN).

MonekynspHo-agcopbLmoHHas
xpomatorpacdus. lNonapHble 1 HenonsapHble
HenoABWkHble dhasbl U NPUHLMIMbBI MX BblOoOpa.
MogunduumpoBaHHbie cunukarenm Kak
copbeHTbl. [NoaBmKHbIE hasbl U NPUHLMMBLI UX
BblGOpa.

MoHoobGMeHHasa xpomaTorpadus. CTpoeHue u
HU3NKO-XMMmYeckme cBoNCTBa
MOHOOBMEHHUKOB. MoHooGMeHHoe
paBHOBeCHeE. CenekTnBHOCTb WOHHOTO
obMeHa W dakTopbl ero onpegenswowue.
O6nactn NPUMEHEHMS NOHOOOMEHHOM
xpomatorpadun.

OcapgoyHas xpomartorpadusda. [MnockocTHas
Xpomarorpagusi. O6wwe NPUHLMMbI
pasgeneHus. Cnocobbl nony4yeHus
MIOCKOCTHBIX XpomaTorpamm (BOCXOASLLMNA,
HUCXOOALWMN, KpyroBou, OBYMEPHBbIN).
PeareHTbl ons nposiBNeHMst xpomaTtorpamm.
bymaxHaa xpomaTorpacus. MexaHu3Mmbl
pasfeneHus. NogBwXHbie dasbl.
Mpenmywiectsa n HegocTaTKn. TOHKOCSONHAs
xpomatorpadumsa. MexaHu3Mbl pasgeneHus.
CopbeHTbl M noaBwkHble pasbl. Obnactm
NPUMEHEHMS.
OkncnuTenbHO-BOCCTaHOBUTENbHAS
xpomarorpagusi.

Tema  25. [a3oBas M >KMOKOCTHasd
xpomarorpaguu.

Ma3o-agcopbumoHHasa (rasoTBepaodasHas) u
raszo-xuakoctHasa xpomartorpacus. CopbeHThbl
n Hocutenu, TpeboBaHuss K HUM. MexaHuam
pasgeneHusi. Cxema razoBoro xpomarorpada.
KonoHku. [leTekTopsbl, UX YyBCTBUTENBHOCTb U
CENEeKTUBHOCTb. O6nactn NPUMEHEHNsI
rasoBown xpomaTtorpadguu.

Buabl XNOKOCTHOM Xpomatorpacun.
MpeumywiecTtBa BbICOKO3(PPEKTUBHOMN
XnakoctHom xpomatorpadum (BOXKX). Cxema
YKWOKOCTHOrO Xpomarorpada. Hacocbl,
KONMOHKW. OCHOBHbIE TUMbl OETEKTOPOB, WX
YYBCTBUTENBLHOCTb U CENEKTUBHOCTb.
JlabopaTtopHaa pabota. ToHKocnomHas W
NMOHOOOMEHHasi xpomartorpadusi.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexyTodHas attectaums
(Ok3ameH)

ra

17

68

104

2,5

245

Bcero koHTakTHasa pa6bota u CP no
AVCLUMUNNnHe

138,75

149,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoOM He NpeaycMOTPEHO




5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Koa HanmeHoBaHWe oueHOYHOro
lMoka3aTenu oueHnBaHUS pesynbTaToB 0by4eHus
KOMMeTeHuUn cpeacTea
PackpbiBaeT CcyTb TEOPETUYECKMX OCHOB XMMUYECKMX, PU3NHECKUX U
PUINKO-XMMUYECKMX METOLOB aHanmaa. Bonpocei ans YCTHOTO
cobecepoBaHus
BbluncnsieT KoHUeHTpauun BelecTB (MOHOB) B pasfnyHbIX OObekTax
OMK-2 Ha OCHOBE 3aKOHOB aHaNMTUYECKUX METOLOB.
BbibupaeT meTon (MeToauKy) aHanmsa, NpoBOAWUT CTATUCTUYECKYHD MPaKTVKO-OPUEHTUPOBAHHBIE
06paboTKy  3KCMepMMEHTarnbHbIX  AaHHbIX C  WUCMONb30BaHUEM sanaHus
MaTemMaTU4eCKMX METOLO0B MPU peLleHnn 3agay B NpodpeccnoHanbHom
OEeATeNnbHOCTU.
PackpbiBaeT TeopeTnyeckne OCHOBbI COBPEMEHHbLIX METOL0B aHanm3a
pasnuyHbiX OOBLEKTOB M METOAOB MWHTEpNpeTaumMnm pesynbTaToB
3KCMEepUMEHTaNbHbIX OAHHbIX. Bonpocebl ans YCTHOTO
cobecenoBaHus
BbluncnseT konuyectBo (KOHLEHTpauuio) BelwecTBa B 0ObekTe,
Or1K-5 NCNonb3ys KannbpoBOYHbIN rpaduk B KOOpAMHATaX: aHanMTU4ECKUN

CurHan - KOHUeHTpauu4.

BbiGrpaeT meTod (METOAMKY) BbINONHEHWUS U3MEPEHUIA KOHLIEHTpaLiA
BELlecTB (MOHOB) B pasnUYHbIX O0ObekTax W UHTepnpeTupyeT
pesynbTaThl SKCNEPUMEHTANbHbIX AaHHbIX.

MpaKT1KO-OpUEHTMPOBAaHHbIE
3apgaHus

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Lkana oueHuBaHus

KpuTepun oueHnBaHUA CROPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHme MucbmeHHas paboTa

5 (0Tnn4Ho) NoOHWMaHWe YCroBWUA 3adauyun, Bnageet

[NonHbIN ncyepnbiBaoLLMn OTBET,
nokasbiBalOWUN MNOHMMaHUE npegMeTa.
OpureHTupyeTca B OCHOBHbIX TEpPMMUHaX,
3HaAKOM C OOMNOMHUTENbHOW NuTepaTypoun,
npaBunNbHO OTBEYaeT Ha AOMOMNHUTENbHbIE
BOMpPOCHI.

CTyneHT nokasbiBaeT npasunbHoOe

HaBblkaMW aHanu3a YcroBusi, BbIOGOpPOM
HYXHbIX 3aKOHOB M chopmyn ans ee
peLueHus.

Ymeet npaBuUbHO 06BACHUTB
TEOpeTUYEeCKME OCHOBbI aHaNUTUYECKMX
MeTOAOB U MpaBWUibHO BblOpaTb MeToA

4 (xopoLwuo) €e peLleHus.

aHanuaa.
CraHpapTHbIN OTBET, TNLLEHHBbIN
WHONBMAYANbHOCTH. HonyckaeT

He3HauuTenbHble  MOrPelwHoCTM  Mpwu
oTBeTe Ha BOMpOChI.

CTymeHT  nokasblBaeT  [OCTaTOYHOE
noHMMaHWe YCroBua 3agayv, Brageet
HaBblkaMU aHanuaa ycrioBusi, nytaeTcs B
BbIGOpE HYXHbIX 3aKOHOB W chopMyn Ans

Ymeet npaBunbHO 06BbACHUTL
TEeopeTU4eckme OCHOBblI aHaNUTUYECKUX
METOL4OB M NpaBWUiibHO BbibpaTb MeTon
aHanuaa.

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

3 (YLI,OBJ'IeTBOpMTeJ'IbHO) OonbLUoe KONMMYECTBO HenpuHumunmanbHbIX

Moka3biBaeT 3HaHUA y4ebHoro matepmana
B MUHUManbHoOM ob6beme. [onyckaeT

owmnbok. MoxeT YCTPaHUTb NX C NOMOLLbIO
npenoaasatend.




CTyOeHT nokasbiBaeT  HedoCTaTo4Hoe
NOHVMaHWe YCrnoBusA 3adadu, nytaeTca B
BbIGOpE HY)XXHbIX 3aKOHOB 1 hopMyn ANs ee
peLleHus.

HenonHbin oTBeT, ecTb OWUOKM B
N3NoXeHun Heckonbkux Tem. [lyTaeTcsa B
TepMUHax.

2 (Heyp,OBJ'IeTBOpMTeJ'IbHO) METOO0B N HE MOXET npaBUJibHO Bbl6paTb

He MoxeT 0TBETUTb Ha BONPOC 6e3 NOMOLLIM
ak3ameHaTopa. MHorouncrneHHble rpybble
oLMGKMN.

He noHumaeT ycnosue 3agayun, He MoOXeT
npeanoXxnTb BapuaHThl pelleHus. He sHaeT
TEOPETUYECKMX  OCHOB  aHarMTU4ecKuX

MeTo[ aHanu3a noa KOHerTHbIVI 0OBbEKT.

MonbiTka cnNUCbIBaHUSA, UCMNONb30BaHMUS
Hepa3peLleHHbIX TeXHU4YEeCKUX yCTpOVICTB
UM  nNonb3oBaHWe MOACKAa3Kom apyroro
YernoBeka.

3auTeHo |-|OJ'Iy‘-IeHbI NoNoXuTelbHble pe3ynbTaTbl

BbInonHeHb! 1 3a4TeHbl Bce nabopaTopHble
paboTbl cornacHo pabouyeii nporpamme.

npn  BbINOJNTHEHNE KOHTPOJIbHbIX pa60T,
OTBETOB Ha BOMPOCHI KOJTJTOKBUYMOB.

He 3auteHo oTpulaTtenbHble nnun YaCTUYHO

BbINOMHEHbI (H4aCTUYHO BbIMOSTHEHbI), HO HE
3a4TeHbl Bce nabopaTopHble paboThl
cornacHo pabouen nporpamme. NMony4veHbl

oTpulaTternbHble pe3ynbTaTtbl npu
BbINOJIHEHNE KOHTPOJIbHbIX pa60T, oTBEeTOB
Ha BOMPOCHI KONMJTOKBUYMOB.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNN UHbIE MaTepuarnbl, HeO6XoAMMbIE ANl OLLeHKU 3HAaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopmynmMpoBKM BOMPOCOB
Cemectp 2
1 OCHOBHbIE MOHATUS aHaANUTUYECKON XUMUW.
2 BrnnsHve anekTpocTtaTtMyeckmx B3aMMoaenCcTBUIN Ha paBHOBECUE.
3 BrnnsHue xumumyecknx B3aMMoencTeunm Ha paBHOBECUE.
4 Pac4eT pH B pacTBopax CuUnbHbIX U criabblX KUCNOT U OCHOBAHWIA.
5 KoHLueHTpaunoHHble KOHCTaHTbI AMs ON1CaHUS PaBHOBECUN B pearibHbIX CUCTEMAX.
6 BnvsiHne pH Ha gnccoumnaumio cnabbix 0OHOOCHOBHbBIX KACHOT.
7 BnmsaHwne pH Ha anccoumnaumio cnabbix ABYXOCHOBHbIX KUCIIOT.
8 MexaHnam rugponunsa. KonnyectBeHHble XxapakTepUCTUKKN NpoLiecca rMaponmaa: KOHCTaHTa rmgponusa, cteneHb
rmgponunsa.
9 Bbluncnenne pH B pactBopax rugponmnsyowmxcsa Conen.
10 BydepHble cuctembl. MexaHunam 6ycdepHOro AencTams.
1 Pacuet pH B BychepHbix cuctemax. NoHaTMe 0 BydepHon eMKocTh. Beluncnernue 6ydepHon eMKoCTy.
12 Knaccudukaums TMTPUMETPUYECKUX METOAOB aHanmsa.
13 Teopumn KUCNOTHO-OCHOBHbIX MHANKATOPOB.
14 YpaBHeHue HepHcTta. CTaHgapTHbIN U opManbHbI NOTEHUMAnbI.
15 BrnivsiHne xnmmnyecknx B3aMmoaencTBUn Ha BENUYMHY OKNCTNTENbHO-BOCCTAHOBUTENBHOTO NOTeHUMana: pH,
KomnnekcoobpasoBaHue, 0bpasoBaHMe MaropacTBOPMMbIX COEANHEHUN.
16 Mprpoga XMMUYECKON CBSA3M B KOMMSIEKCHbLIX COEAMHEHUSIX C TOUKM 3pEHNsSI TEOPUM KPUCTaNIMYECKoro nonsi.
17 Mpupoaa XMMMYeCKon CBA3M B KOMMIEKCHBIX COEAMHEHMUSIX C TOYKU 3PEHMS METOAA MONEKYISIPHBIX opbuTanen.
18 Cxema obpa3soBaHust ocagka. MexaHnaMbl OCaXaeHUs.
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q)aKTOpbl, BIMUAKOLWNE Ha NOJTHOTY OCaXaeHnsa oCaKoB.

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

29 KonuuectBeHHbIN aHanu3. 3agayn KONMYeCTBEHHOro aHanm3a. MeTtogbl KonmyecTBeHHOro aHanm3a. PacyeTsl B
KONMYeCTBEHHOM aHanuse.

23 XapakTepuctmka TUTpUMETPUYECKOro aHanumaa. Peakummn, ucnonb3yembie B TATPUMETPUYECKOM aHanmse.
Knaccundukaums MeTogoB TUTPUMETPUN.

24 OCHOBHOW 3aKOH B TUTPMMETPMYECKOM MeToAe aHanusa. PacyeTbl B TUTpUMETPUMN.

o5 KucnoTtHo-ocHoBHOe TupoBaHue. Knaccudumkauma metoga. CtaHgapTHble pacTBopbl. BbluvcneHve
KOHLIEHTpauun BOOOPOAHbIX MOHOB, pH B pacTBopax aneKkTponmToB.

26 TuTpoBaHMe CUNBHON KACNOTbl CUMbHBIM OCHOBaHWeM. KprBble TUTPOBaHUS.

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

28 |TuTpoBaHue cnabbix KUCNOT criabbiMn OCHOBaHUAMN. KprBble TUTPOBaHUS.

29 MoHHasa Teopus KNCAOTHO-OCHOBHbIX MHAMKATOPOB.

30 XpomodhopHasi TEOPUS KUCITOTHO-OCHOBHbBIX MHOMKATOPOB.

31 OKkncnnMTenbHO-BOCCTAHOBUTENBHOE TUTpPOoBaHue. Kpuskle TUTpoBaHus.

32 MeToabl 06HapyXeHWsi KOHEYHOW TOYKN OKUCIINTENBbHO-BOCCTAHOBUTENBHOIO TUTPOBAHWS.

33 KomnnekcoHomeTpudeckoe TutpoeaHune. Kpueblie TUTPOBaHMS.

34 MeToabl 06HapyXeHNs1 KOHEYHOW TOYKN KOMMIIEKCOHOMETPUYECKOTO TUTPOBAHUS.

35 |YcnoBusi ocaxgeHusa KpucTannmyecknx ocagkoB. YCNoBUSA ocaxaeHUsa aMopdHbix ocagkoB. CoocaxaeHue.

36 OcobeHHOCTM KONnonaHbIX pacTBOPOB U CNOCOOLI X MOMYYEHUS.

37 OcaputenbHoe TuTpoBaHue. KpmBble TUTPOBaHMS.

38 MeToabl 06HapyXeHNst KOHEYHOM TOYKU OCAOUTENBHOIO TUTPOBAHMS.

39 CyLLHOCTb rpaBMMETPUYECKOro aHanmaa. Tunbl rpaBUMeTPUYECKNX ONpeaeneHui.

40 Teopusi ocakaeHusi B rpaBUMETPUYECKOM METOAE aHanm3a: Bblbop ocaguTens, NofHOTa OCaXAEHUs!, MEXaHU3M
obpa3oBaHnA 0CagKoB.

41 O6wasn xapakTepucTnka noTeHUMoMeTpuieckoro aHanmaa. Knaccndukaums MetTogos.

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

43 OneKkTpoabl CpaBHEHMS.

44 MoTeHumomeTpuryeckoe TUTpoBaHue. Cnocobbl onpeaeneHnst KOHEYHOM TOUKM TUTPOBaHWS.

45 NoHcenekTnBHble anekTpoabl. OCHOBHbIE XapaKTEPUCTUKM MOHCENEKTUBHbIX 3NIEKTPOAOB.

46 Knaccudukauus NOHCENEKTUBHbBIX 3NEKTPOOOB.

47 KoHgykTomeTpus. NpsamMasn n kocBeHHasi. XapakTepucTnka MeTonos.

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

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

50 [TeopeTnyeckne OCHOBbLI BONbTaMMNEPOMETPUYECKOTO aHanmaa. YpasHeHme VinbkoBuya.

51 Onpepenenne KOHLEHTpaLMKM BELLECTB B paCTBOPE BOSIbTaMNEPOMETPUYECKMM METOO0M.

52 |TeopeTnyeckne OCHOBbI METOAA AMUCCUMOHHOM crnekTpockonuu (OC)

53 KayecTBEHHbI SMUCCUOHHbLIN aHanua.

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

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

56 |TeopeTuyeckne OCHOBbI METOAA aTOMHO-abCOPOLMOHHON CNEKTPOCKOMMWMU.

57 |Cnocobbl onpegeneHust KOHUEHTPaL MM BELLECTB C NMOMOLLbI0 aTOMHO-abCopOLMOHHON CNEKTPOCKOMUMN.

58 TeopeTunyeckme ocHoBbl HOTOMETPUYECKMX MeTOA0B. OnTu4yeckme CBONCTBA OKpaLLEHHbIX PpacTBOPOB. 3aKOHbI
NpoOXoXaeHms cBeTa Yepes BelecTBO. MonspHbI koadhduumeHT abcopbumm (nornoLleHus).

59 LiseT pactBopa. CnekTpbl nornoweHns. Beibop ycrnosuii Ansg KonopuMmeTpruyecknx onpegeneHuni. MNpuymHel
OTKITOHEHMS OT OCHOBHOIO 3aKOHa (hOTOMETPUN.

60 [XapakTepucTuka OCHOBHbIX Y3I10B, MMEILLMXCSA BO BCEX CNEKTpanbHbIX Npubopax.

61 Cnocobbl M3MepeHst UHTEHCUBHOCTU CBETONOrNoLeHus. BusyanbHble MeToab!.
DOTOINEKTPOKONTIOPUMETPUYECKME METOADI.

62 |AnnapaTypa aons oTosneKkTpoKoNopMMeTpUYEeCkuX namepennin. OgHony4vesble POTOINEKTPOKONIOPUMETPDI.

63 [PoTOMeTpuUecKne MeToabl ONpeaeneHns KOHLEHTPaLMN BELLECTB B pacTBOpE.

64 Mpowncxoxgenune VIK-cnektpos. Obnactu MK-cnekTpa.

65 Pernctpaums UK-cnektpos. MNpumeHenne VIK-cnektpomeTpun




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

66
ﬂFOMVIHOd)Opr. MexaHn3M BO3HUKHOBEHUSA NIOMUHECLEHLIMN.

67 3aKoHb! NMIOMUHECUEHLMN. TyLLEHNE MOMUHECLIEHLIMM.

68 AnnapaTtypa ans noMmHecUeHTHOro aHanmaa. ®dnyopumeTpol. CnektpodnyopumeTpbl.

69 npaKTVI‘-IeCKOG npuMmeHeHne NioMMHeCLeHTHOro aHanmaa. COpTOBOVI NIOMUHECLEHTHbIN aHanma.
JIloMrUHecUeHTHaqa MWKPOCKOMNUA. KayeCcTBEHHbIN 1 KONMNYECTBEHHbIN JTIIOMUHECLIEHTHBIN aHanus.

70 TeOpeTI/I‘-IeCKI/Ie OCHOBBbI HereJ'IOMeTpI/I‘-IeCKOFO n Typ6I/I,D,VIMeTpI/I‘-IeCKOFO MeTo40B aHanmsa.

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

72  |Annapatypa ansi npoBefeHus HedpenomMeTpUYeckoro U TypeuaMMeTpu4eckoro METOA0B aHanusa.

73 Monspusauns monekyn. BeiBog dopmynbl JlopeHu-flopeHTua.

74 TeOpeTI/I‘-IeCKI/Ie OCHOBDbI pedapaKTomeTqueCKoro MeToaa aHanu3sa. lNokasatenb npenomMneHus. 3aBMCMMOCTb
nokKkasarensd nperioMneHnsa ot passyinyHbIX CbaKTOpOB.

75 MpakTuyeckoe npumeHeHne pedpakToMeTpPUMn.

76 TeOpeTI/I‘-IeCKI/Ie OCHOBDbI xpomaTorpa(bmquKoro MeToga aHanumsa. KﬂaCCMCbI/IKaLI,I/Iﬂ xpomaTorpa(bmquKmx
METOOB.

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

78 MoHoobMmeHHas xpomaTorpadus. OcagovHas xpomatorpadus.

79 TeopeTudeckne oCHOBbI XpoMaTorpadmMyeckoro aHanumaa rasos. NpuvHUMN ra3oBon xpomaTtorpaduu.

80 AnnapaTtypa ans rasoBoun xpomartorpaduu.

81 PacnpegenutenbHasa xpomartorpadus. OKMCNUTENbHO-BOCCTAHOBUTENbHAs XpoMaTorpadgus.

82 Ocob6eHHOCTN 1 BUAbI BbICOKOA(IEKTUBHOM XUOKOCTHOM XpomaTorpaduu.

83 AnnapaTypa ans BbICOKO3(p(PEKTVBHOW XNAKOCTHON XpomaTorpadumn.

5.2.2 TunoBble TeCTOBbIe 3aAaHNA

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

1. HaBecky 0,1506 r TexHuyeckoro 6pomuga kKanus pactBopunu B Boge u ottutpoBanu 22,0 cm3 0,05 H.
pactBopom Hg(NO3)2 (K=1,0107). Belumncnuts maccoByto gonto KBr B o6pasLe.

2. Haeecky 2,8530 r xnopuga HaTpus pacTBopunu B MepHon konbe emkoctbio 500 cm3. Ha tutposaHue 20,00
cm3 pacTtBopa m3pacxogosanu 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). BeluncnuTte maccoByto gonto xnopuaa
HaTpus B obpasue.

3. [o kakoro o6bema Hy>HO AOBECTU pacTeop, B koTopom cogepxutcs 1, 530 r NaOH, 4ytobbl 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 wu3pacxogoBanu 18,34 cm3 pactBopa NaOH. Onpegenvte MOMSPHYIO KOHUEHTpaLuuio
akBuBaneHTa NaOH B pacTtBope 1 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), 4tobbl caenatb pacteop To4HO 0,05 H.?

5.3 MeToanyeckue maTtepuansi, onpegensiolime npouenypbl oleHMBaHUA 3HaHUW, YMeHUI, BnaaeHU (HaBbIKOB
1 (Mnn) NpPaKTUYECKOro onbiTa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHom aTrectauMu U NopsaoK NMKBUAALMY akageMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTaUun pernaMmeHTUPOBaHO foKalibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHne o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»
Ycnosuamu gonycka oby4varowerocs K npoMexXyTOYHOW aTTecTaumm SBNSATCS BbINOMHEHUE M 3awuTbl BCEX
nabopaTtopHbIx paboT cornacHo pabo4yer nNporpamme; NonoXnUTemNbHbIE pe3yrbTaTbl BbINOMHEHUST KOHTPOSbHbLIX paboT,
OTBETOB Ha BOMPOCHI KOSISTOKBMYMOB.
5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas + lMNucbmeHHas KomnbloTepHOE TECTMpPOBaHME NHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTaumMm No QUCLUUNIINHE

Bo3MOXHOCTb NONb30BaTbLCA crnpaBoOYHbIMU Tabnuuamm un KanbKynATOPOM.
BpeMFl NnoAroTOBKM OTBETOB Ha 3aJaHUSA 3K3aMeHaunoHHoro buneta - 45 MUHYT.




6. YYHEBHO-METOANYECKOE N N(H®OPMALIMOHHOE OBECMNEYEHUE aANCUUNNUHDI
6.1 YyebHas nutepatypa

ABTOp

3arnasune

MN3paTenbcTBO

| [loa vsgaHusa |

Ccblinka

6.1.1 OcHoBHas y4yebOHas nuTepaTtypa

Monyaktosa, B. A. AHanuTtuyeckas xumusa.| benropog: benropoackuin https://www.iprbooks
Xummndeckune MeToabl rocyaapCTBEeHHbIN hop.ru/92239.html
aHanusa TEXHOOMNYECKNN 2018
yHuBepcuteT um. B.T.
Lyxosa, O6C ACB
3onoTos 1O. A. BeegeHve B aHanuMTMYecKyto https://ibooks.ru/read
XUMU0. — 2-e n3a., anekTpoH.| Mocksa: JlabopaTopus 2020 ing.php?
3HaHuN short=1&productid=3
72679
MonyaktoBa, B. A.,|®usnko-xummyeckne metoabl| Benropoa: benropoackuii https://www.iprbooks
Myxauesa, B. [I. aHanusa rocyaapCTBEHHbIN hop.ru/92304.html
TEXHOOMMYECKNI 2018
yHuBepcuteT um. B.I.
Lyxosa, O6C ACB
6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
JInHbKO, n. B.,| Teopetnyeckne OCHOBBI http://www.iprbooksh
PygHuukas, O. B.,[aHanutunyeckon xummn MockBa: Poccumncknin op.ru/104270.html
KyntbliwkuHa, E. K, YHUBEPCUTET APYXObI 2018
Hobpoxotoea, E. B, HapoJoB
XpycTanes, B. H.
CrtapukoBa T. A.|AHanuTuMyeckas Xumusi U http://publish.sutd.ru/
JlbicoBa C. C.,|dunsuko-xummyeckne metogbl tp_ext_inf_publish.ph
3eBaukumn O. 3.,|aHanu3a. dusmko- p?id=3162
XonoxoHosa J1. L. XUMU4eckme MeToabl Ccrno.: cneryntg 2016
nccrnegoBaHus.
MoHooOMeHHast
Xpomatorpagus
JlbicoBa C. C.,|AHannTnyeckas xummss MU http://publish.sutd.ru/
CkpunHukoBa T. A, |dDuU3nKo-XxMMU4eckne Metoabl tp_ext_inf_publish.ph
3eBaukum 0. 3. aHanusa. dusnyeckas Xxmmus. p?id=2017201
MoTeHunomeTpUs. cre.: cneryntn 2017
MoTeHunomeTpuryeckoe
TUTPOBaHue
AnapHes, A. U.,|AHanuTtnyeckas xummua wn HoBocubupck: https://www.iprbooks
KasakoBa, A. A.,|dbusnko-xummndeckne metoabl Hosocunbupckui hop.ru/91180.html
Anekcangposa, T. 1. |aHanu3a rocyapCTBEHHbIN 2018
TEXHUYECKUN
yH/MBepcuTeT

6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

Cnmcok PU3MKO-XUMNYECKMNX BeNUYMH cucteMbl CY ¢ 0603HaYeHUAMU U pa3MepHOCTbIO [QNEKTPOHHbIV pecypc).
URL: http://old.iupac.org/reports/1993/homann/index.html
OKncnNUTENbHO-BOCCTAaHOBUTENbHbIE noTeHumanbl
http://www.chem.msu.su/rus/handbook/redox/welcome.html
OnekTpoHHO-6nbnmoteyHas cucrema IPRbooks [GnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru
OnekTpoHHas 6ubnmoteka y4ebHbix nzganHui CMNorynTO [OnekTtpoHHbii pecypc]. URL: http:/publish.sutd.ru

[OnekTpoHHbIn URL:

pecypc].

6.3 NepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmmMHoOro oéecrnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional



6.4 OnucaHue maTepmanbHO-TeXHM4YECKOM 6a3bl, HEOOXoAUMOWN ANsl OCyLeCcTBIeHUA o6pa3oBaTesribHOro
npouecca no gucumnnmHe

J'Ia6opaTopr|e 3aHATNA CO CTyAeHTaMuy npoBOAATCA B cChneuynanm3npoBaHHbIX MNOMELEeHUAX Kad)eﬂpbl,
060pyn0BaHHbIX XUMMYecKon ﬂOC)/,D,OVI, XUMUYECKNMUN peaKTnBamun, mnmMeputTeribHbiIMU npw6opaMM, ANCTUNNATOPOM,
CyWnJ1bHbIMU U.IKaQDaMVI, MbeeJ'IbHOVI neYybr, KOMMNbTEPOM.

AyaunTopus OcHalleHne

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

aygnTopus

CneumnanuanpoBaHHasa mebenb, 4ocka
YyeGHas ayautopus
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