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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuubl: ChopmMmpoBaTb KOMNETEHLMN 0Oy4atoerocsa B 06r1actn npoBeAEHNA XMMNUYECKOro aHanmaa
pa3nnyHbIX 0OBLEKTOB UCCNEAOBaAHUS C UCNONb30BaHUEM XUMMUYECKUX, PUNYECKNX U DU3NKO-XUMUYECKUX METOOOB.

1.2 3agayun OUCLUNIUHBI:

* HAY4UTb TEOPETUYECKMM OCHOBAM Ka4eCTBEHHOIO U KONTMYECTBEHHOTO XMMNYECKOTO
aHanuaa; TeopeTMYeCKMM OCHOBaM MHCTPYMEHTalbHbLIX METOAOB aHan13a;

* NokasaTb NpaBUIIbHOCTL NPo6ooTOopa 1 NPoboNOAroTOBKU; NPaBUNbHOCTL Bbibopa
meToda (Mnn MeTonoB);

* MO3HAKOMMUTb C METOAUKAMM BbINOMHEHMSI UBMEPEHUI AN PELUEHUSI KOHKPETHbIX
3apad npodeccnoHanbHoOM AeaTenbHOCTH.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpeaBaputenbHasi NOAroTOBKa NpeanonaraeT co3naaHne OCHOBbI AN POPMUPOBaHMS KOMNETEHUMI, yKa3aHHbIX B . 2,
NpY U3YYEHNN OUCLMMIIVH;

O6was n HeopraHuyeckasi XuMnsi
MaTtemaTuka
dunsnka

2 KOMMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

OlK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TeHAECHLUUN Pa3BUTUA TEXHUKU U TEXHONOIM B obnactu
TexHoccepHOn 6e30MacHOCTU, U3MEepPUTENIbLHON U BbIMUCIIUTENbHON TEXHUKU, MHPOPMALIMOHHbLIX TEXHONOMMMN
npu peLeHnn TUNOBbIX 3aAay B o6nacty npodeccuoHanbHOM AeATeNbLHOCTU, CBA3aHHOM C 3aluTON
OKpyxatoLlen cpeabl U o6ecneyeHneM 6e30NacHOCTU YerlOBeKa;

3HaTb: OCHOBHbIE XMMWYECKNE 3aKOHbI U TEeopunu, (bI/I3I/IKO-XI/IMI/I‘-IeCKI/Ie MeToAbl aHann3a, OCHOBHblIe 3Talbl KA4eCTBEHHOIo U
KOINMN4eCTBEHHOIro XMMHUYeCKOro aHanu3a pas3fiMyHbliX BewecTB, MeTodbl pas3geneHnAa U KOHUEeHTpupoBaHUA BeLLeCTB,
METPOJIOTNYECKNE XapaKTEePUCTUKN KIaCCUYECKNX MEeTO0B aHalmaa.

YMeTb: MOAroTOBWUTL NPOOY K aHanu3y, NporHo3upoBaTb BIUSHWE PasfUYHbIX (PAKTOPOB Ha PaBHOBECME B XUMUYECKMX
peakumsx, BbIMOMHWUTL aHanM3 OObekTa KacCMYeckUMm MeToAOM, MPOBECTU CTaTUCTUYECKYD 00paboTKy pesynbTaToB
N3MEPEHUIA.

BnapeTtb: HaBblikamu paGOTbI C XUMUYECKUMUN peaKkTuBamMun ” I'IpVIGOpaMVI, nposegeHnsa KoJIM4eCTBEHHOINo n Ka4eCTtBeHHOro
aHannsa XMuMmn4yeCcknmmn 1 (bVI3I/IKO-XVIMVNeCKVIMVI MeTogamMu, HaBblkamMun KOppeKTHOIZ OUEHKHN ﬂOFpeLIJHOCTeIZ npu nx nposegeHunn.




3 COAEPXAHUE OUCLUMNUHDbI

KoHTakTHas
pabota

CP

JTek. J1ab. (4acet)
(4achl) | (4achbl)

HanmeHoBaHue n cogepxaHne pasgernos, TeM U YY4eOHbIX
3aHATUN

Cemectp
(kypc gnsa 3A0)

Pasgen 1. BBegeHne n meTponornyeckme OCHoBblI
XMMUYECKOro aHanmsa

Tema 1. OCHOBHbIE MOHATUS aHaNUTUYECKON XUMUN.
MpeameTt aHanuTMyeckon xummun. CTpykTypa
aHanMTU4YecKom XMMun. 3Ha4yeHne aHanMTUYECKON XUMUn
B Pa3BUTUMN €CTECTBO3HAHUS, TEXHNKU U HAPOOHOIro
Xx0391ncTBa. Buabl aHann3a: n3oTonHbINA, 3NeMEHTHbIN,
YHKUMOHANbHbBIN, CTPYKTYPHbIN, MOMNEKYNSPHbIN,
dasoBbln. XuMuveckmne, pusnko-xmmMmyeckme,
dusnyeckme n buonornveckme Metoabl aHanunsa. Makpo-,
MUKPO- N YNbTpaMUKpOaHanms.

CoBpeMeHHOe COCTOSIHNE N TEHAEHLMN Pa3BUTUS
aHannTU4EeCKOM XMMUWN: MHCTPYMEHTanNu3aums,
aBTOMM3aLNSA, MaTeEMaTU3aLMS, YBENTMYEHME OONN
dM3MYECKMX METOAOB, NEPEXO K MHOFOKOMMOHEHTHOMY
aHanumay.

0,5 2

Tema 2. OCHOBHbIE METPOSIOrMYECKMNE MOHATUS U
npeacTaBneHnsi. AHanMTUYECKUIA CUrHarm U NOMEXMN.
O6bem nHpopMaLumn B aHaNMTUYECKOM CurHane.
OcCHOBHbIe CTaaun XMMUYecKoro aHanuaa. Belbop metoaa 1
aHanusa u cocTtaBneHue cxemMm aHanuaa. Knaccudmkauus
norpelwHocTen aHannsa. OCHOBHbIE XapaKTepPUCTUKN
MeToa aHanu3a: NpaBUSIbHOCTb U BOCMPOM3BOAUMOCTb,
K03 hMLUMEHT YyBCTBUTENBLHOCTN, Npeaen obHapyXeHus,
HWKHSS1 1 BEPXHSAS TPaHULbl onpeaenseMbiX cogepXaHui.
Cratuctnyeckas obpaboTka pesynbTaTtoB N3MepeHUN.

0,5 2

Pasgen 2. PaBHoBecUsi B rOMOr€HHbIX CUCTEMAX

Tema 3. Xumnyeckne paBHoOBeCUSA B peasibHbIX CUCTEMAX.
dakTophbl, BAUSAIOLLME HA paBHOBECME B pearibHbIX
cuctemMax. BrnuvsiHne anekTpocTaTnyeckmx
B3aMmMoencTBui Ha paBHoBecue. KoadhdpuumeHTsl
aKTMBHOCTU. MloHHasa cuna. pactBopax. Teopus [ebas-
Xiokkens. Baanmocsasn mexay MOHHOW CUNon u 0,5 6
K03(hPMUMEHTOM aKTUBHOCTU. BnusHue conbBataumm Ha
paBHOBecue. BrnivsHne xummyeckmx B3auMO4EeNCTBUI Ha
paBHoBecue. OnucaHue CrnoxHbIX paBHoBecuin. MeTopq
KOHKypupytoLmx peakuun. Obuasa u pasHoBecHas
KOHUeHTpauun. KoHUEeHTpaunoHHbIE KOHCTaHThI.




Tema 4. PacueTt pH B pacTBopax KACIMOT, OCHOBaHWUNA,
conem, KUCNOTHO-OCHOBHbIX BY(PepHbIX cMCTEMAX.
BbluncneHns pH pactBopoB OOHOOCHOBHbLIX KACIIOT U
O[HOKUCMOTHbIX OCHOBAHWIA, MHOFOOCHOBHbIX KACMOT U
MHOFOKUCIOTHBIX OCHOBaHMWIA, CMECU KACIOT U OCHOBaHWIN.
KoHcTaHTa KMCNOTHOCTM U OCHOBHOCTU. BnusaHue pH Ha
avccoumaumio crnabbix O4HOOCHOBHBIX KUMCIOT. BrivsHne
pH Ha guccoumnauuio crnabbiX ABYXOCHOBHbIX KMCIIOT.
PaBHoBecus B npoueccax rmgponmsa. MexaHmsmbl
rmgponusa. KonnyectseHHble XxapakTepucTuky npouecca
rmgponusa. Beluncnexnve pH pactsopos conewn,
0bpa3oBaHHbIX aHNOHAMU MHOFOOCHOBHbIX KUCHOT.
BbydepHbie cnuctemol n nx ceornctea. Pacyet pH.
BydepHasi eMkocTb. 3aBUCUMOCTb BydepHO eMKOCTH OT
KOHLleHTpauuun 6ydepHoro pacteopa. bydepHas eMkocTb
CUIbHbIX KACMOT U OCHOBAaHWMA.

Bsanmopgencteue kucnotbl U ocHOBaHus . PacueT pH.

Tema 5. TuTpumeTpudeckne MeTobl aHanumaa.

MeTogbl TUTPMMeETpUYECKoro aHanusa. Knaccudgukauyms.
TpeboBaHusi, NpeabaBAsieMble K peakunm B
TUTPUMETPUYECKOM aHanunse. Bugbl TMTPMMETPUYECKMX
onpeaeneHuii: npsiMoe n obpaTHoe TUTpoBaHUe,
onpegerneHue no 3ameLeHunto. CnocoOdbl BblpaXeHUs
cocTaBa pacTBOPOB B TUTPUMETPUN. DKBUBATIEHT.
MonsipHas macca akBuBaneHTa. MonspHas
KOHUeHTpauus. lNepBuyHble cTaHaapTbl, TpeboBaHWs K
HUM. PukcaHanbl. BropuyHble ctaHgapTel. Bugpl KpuBbix
TUTpPOBaHUsA (S-06pasHble, NMHelrHbIe). Ckayvok
TUTPOBaHMWA. Toyka 3KBUBANEHTHOCTM 1 KOHEYHAas TOYKa
TUTPOBaHMWs. ABTOMaTMYECKUE TUTPATOPSI.
JlabopaTtopHasa paboTta: KNCnoTHO-OCHOBHOE TUTPOBAHME.
AumanmeTpus.

0,5

Tema 6. KNCNOTHO-OCHOBHOE TUTPOBaHUE.

lMocTpoeHme KpMBbIX TUTPOBAHUS: CUITbHAsH KUCOTa —
CUINbHOE OCHOBaHWe, cnabas kucnota — CUNbHOEe
OCHOBaHWe, cunbHas KucnoTta — crnaboe ocHoBaHue,
cnabas kucnorta — cnaboe ocHoBaHue. BnusHue
BENTIMYMHBI KOHCTAHT KUCITOTHOCTU UM OCHOBHOCTMH,
KOHLIEHTPaLUKN KNCNOT NN OCHOBaHUI U TemnepaTtypbl Ha
XapakTep KpuBbIX TUTpOBaHUS. [NpaBnno Bbibopa
nHOuKaTopa.

KncrnoTHO-OCHOBHOE TUTPOBaHUE B HEBOAHBIX cpeax.
Teopun KUCNOTHO-OCHOBHbLIX MHAMKaTopoB. Hanbonee
NCNONb3yeMblE KUCIIOTHO-OCHOBHLIE NHONKATOPDI.
OWwunbKM TUTPOBAHUS NPU ONpeaeneHn CUMNbHbIX U
cnabbIX KACNOT U OCHOBaHUN, MHOTOOCHOBHbIX KUCMOT U
OCHOBaHWN.

Utoro B cemecTpe (Ha kypce ansa 3A0)
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KoHcyrnbTaumm 1 npoMexyToyHas aTTectaums - HeT




Paspgen 3. PaBHoBecusi B OKUCIIUTESNbHO-
BOCCTAHOBUTENbHbIX Npoueccax

Tema 7. OKMCIIMTENBHO-BOCCTAHOBUTENBHOE paBHOBECKE.
OneKTpoAHbIN NoTeHuman. YpaBHeHne HepHcTa.
CtaHpapTHbIN 1 hbopManbHbIn NoTeHumansl. BnusaHue
XUMMUYECKMX B3aUMOLAENCTBUN HA BESTUYUHY
OKUCNUTENbHO-BOCCTAaHOBUTENBLHOMO NoTeHUMana: pH,
KomMmnnekcoobpasoBaHne, o0bpasoBaHme
MarnopacTBOpUMbIX coenMHeHUn. KOHCTaHTbl paBHOBECUS
OKUCINUTENBbHO-BOCCTAHOBUTENbBHbBIX peakumin. CBA3b
KOHCTaHTbl paBHOBECUSI CO CTAHAAPTHLIMM
noTeHumanamu. HanpaeneHve peakuumn oKUCNEHNs-
BOCCTaHOBMEHUs1. PakTophbl, BMAIOLLME HA HanpaBeHme
OKUCINNTENbHO-BOCCTAHOBUTENBHbBIX PeaKLm.
MexaHu3mbl OKUCNUTENbHO-BOCCTAHOBUTESBbHBIX
peakuun.

OCHOBHbIe HEOpraHN4eckne n opraHMyeckne OKUCIUTENn
1 BOCCTAHOBUTENM, NMPMMEHSIEMbIE B aHanmse.
JlabopaTtopHasa paborta: OkucnutTensHo-
BOCCT@HOBMTENbHOE TUTpOBaHue. [epmaHraHaToMeTpus.

Tema 8. OKMCNIUTENBHO-BOCCTAHOBUTENBHOE TUTPOBAHNE.
PacyeT n noctpoeHune KpuBbIX TUTPOBaHUS. PakTophl,
BNUSIOLLME HA XapaKTep KPUBbIX TUTPOBaHUS:
KoMnriekcoobpasoBaHme, KOHLEHTPaLUsi MOHOB
BOoAopoaa, MoHHas cuna. Cnocobbl onpegeneHus
KOHEYHOW TOYKM TUTpPOoBaHMsA. Hanbonee n3BecTHble
OKUCNUTENBbHO-BOCCTAHOBUTENBHbBIE UHANKATOPSI.
MorpewHocTn TUTPOBaHMA. MeToabl OKUCAUTENbHO-
BOCCT@HOBMTENBbHOIO TUTPOBAHMWSA: NepMaHraHaToMeTpus,
OnxpomMaToMeTpus, UOA0- U MoaUMETPUS 1 ap.
JlTabopaTopHasi paboTa: OKMCnMTENbHO-
BOCCTaHOBUTENbLHOE TUTPoBaHue. Moau- n iiogomeTpus.

Paspen 4. PaBHoBecus B npoueccax
KoMnriekcoobpasoBaHus

Tema 9. KomnnekcHble coeguHEeHUs.

Tunbl KOMNNEKCHBIX COEANHEHWI, UCTMONb3yEeMbIX B
aHanuTudeckon xumun. Knaccndmkaumsa KOMNNekCHbIX
COEeQVHEHUI NO XapaKTepy B3anModencTeua metans-
nuradg, no O4HOPOOHOCTU NuraHaa u
KoMmnnekcooobpasoBaTtens: BHyTpUcepHbIe 1
BHELLUHecdepHbIe KOMMMEKChbl, O4HOPOAHONUIaHAHbIE U1
CMeLLaHHONUraHaHble, NonuaaepHbIe.

Mpupoga XMMmMYeckom CBA3N B KOMMEKCHbIX
coeavHeHuax. Teopusa kpuctannuyeckoro nons. Metoz
MOINEKYNsipHbIX opbutanen.

CnekTpoxmumMuyeckun psia nuraHaos.

KonnyecTtBeHHbIe XapakTePUCTUKN KOMMSIEKCHBbIX
COeIHEHUN, KOHCTaHTbl YCTOMYNBOCTU, CTENEHDb
obpasoBaHus komnnekca. Knaccndumkaums KOMMIeKCHbIX
COeIHEHUN NO TEPMOANHAMNYECKON N KUHETUHECKOM
ycTonumocTu. CBOMCTBA KOMMJIEKCHBLIX COEANHEHWIA,
UMeloLLne aHanMTM4Yeckoe 3HadyeHne: YCTOMYMBOCTb,
pacTBOPMMOCTb, OKpacka, netyyectb. MexaHu3ambl
3aMeLLeHUs NMraHaoB: acCoLnaTBHbIN U
JNCCOLNAaTUBHbIN.

B0O3MOXHOCTU UCNONb30BaHUA KOMMNEKCHbIX COeAMHEHUN
N OpraHMyecKMx peareHToB B pa3fIMyHbIX MeTogax
aHanusa.




Tema 10. KomnnekcoHoMeTpuyeckoe TUTpoBaHME.
HeopraHuyeckue 1 opraHu4eckue peareHTbl B
komnnekcoHoMmeTpumn. Cnocobsbl
KOMMJIEKCOHOMETPUYECKOIO TUTPOBAaHWS: NpsIMoe,
obpaTHoe, BbITeCHUTENBLHOE, KOCBEHHOE. PacueT n
NOCTpOeHME KpMBbIX TUTpoBaHusA. Cnocobbl onpegeneHns
KOHEYHOW TOYKM TUTpOoBaHUsS. MeTannoxpomMHble
NHAMKaTOpPbl U TpeboBaHus, NpeabsBAsSeMbIe K HUAM.
BaxHenwme yHuBepcanbHble 1 cneundudeckune
MeTannoxXpoMHble UHAnKaTopbl. OLWNBKM TUTPOBaAHMS.
CeneKkTMBHOCTb TUTPOBaHUA M CNOCOObI €€ MOBLILLIEHUS.

Pasgen 5. PaBHoBecus B reTeporeHHbIX cuctemax
(Npouecchl ocaxaeHus 1 coocaxaeHus)

Tema 11. PaBHOBecus B cMcTemMe pacTBOp — OCafoK.
Ocagku 1 nx ceorictBa. Cxema obpa3oBaHus ocagka.
MexaHuambl ocaxxaeHusi. Kpuctannuyeckme n amopdHslie
ocagku. 3aBUCUMOCTb CTPYKTYpbl OcafKka OT ero
WHAMBUAOYaNbHbIX CBONCTB (PaCTBOPMMOCTM, NOMSIPHOCTY
MOJIEKYIT) U YCINOBUI OCAXAEHMUSA (KOHLEHTpauum
OCaXX[4aeMoro MoHa, ocaguTernsi, ConeBoro coctasa
pacTtBopa 1 pH, Temnepatypsl). 3aBUCUMOCTb POpMbI
ocapka OT CKOpoCTu o6pas3oBaHNsi NEPBUYHBLIX HaCTUL, U
nx pocta. akTophbl, BAMSOLLME HAa PAaCTBOPUMOCTb
0ocafiKoB: TeMrnepaTtypa, UOHHas cuna, oencTeue
OLHOMMEHHOTO MOHa, peaKkLn NPoTOHM3aLNK,
KOMMNJieKcoobpa3oBaHusl, OKUCITEHNSI-BOCCTAHOBIIEHNS,
CTPYKTYpa 1 pasmep vactuy. FoOMoreHHoe ocaxxaeHue.
CTtapeHue ocagka (nepekpuctannusauus n arperauus
NepPBUYHBIX YacTuL, TEPMUYECKOE CTapeHNE,
OCTBanbgoBCKoe co3peBaHme). MpuunHbl 3arpsisHeHns
ocapka (COBMEeCTHOE OCaXaeHne, COOCaXaeHNe 1
nocnepytouiee ocaxaeHue). Knaccndumkaumnsa pasnmyHbix
BMAOB COOCaXAEHUs (aacopOLms, OKKMO3us,
nsomopusm n ap.). NMonoxuntensHoe n oTpuuaTenbHoe
3Ha4YeHVe ABMEHUS COOCaXaeHusi B aHanunse. Cnocobbl
YMEHbLUEHNS COOCaXOEHMWS. Y CNOBUS NONy4YeHNUst
Kpuctannudeckux ocagkos. OcobeHHOCTN 0bpasoBaHuUs
KONNoOnAHO-OMCNEPCHBLIX CUCTEM. YCrnoBust o6pa3oBaHms
aMopHbIX ocagkoB. Vicnonb3oBaHne KOMNMOUAHbIX
CUCTEM B XMMWUYECKOM aHanmse.

Tema 12. OcaguTernbHOe TUTPOBaHME.

PacuyeT n nocTpoeHne KpuBbLIX TUTPOBAHUSI HA NpUMepe
MeToga apreHToMeTpuun. BrnvaHue agcopbumm Ha
TOYHOCTb TUTPOBaHMS. BnnsHne pactBopumocTu
COeAVHEHUN, KOHLEHTpaUun onpeaensieMbiX NOHOB,
TemnepaTypbl Ha XxapakTep KpMBbIX TUTPOBaHMS.
Cnocobbl onpegeneHnst KOHEYHOM TOYKM TUTPOBAHUS B
apreHTomeTpumn: cnocob Mopa, ®asaHca, donbarapaa.
OwunbKM TUTPOBaHMS.

Tema 13. 'paBUMETPUYECKMI METO aHanNM3a.
CyLHOCTb rpaBUMETPUYECKOro aHanmnsa v rpaHuLbl ero
npuMeHnmocTu. MNpsiMble U KOCBEHHbIE METOAbI
onpegeneHusa. OWwmnbku B rpaBUMETPUYECKOM aHarnumse.
BaxHelLume HeopraHnyeckme n opraHn4eckmne
ocagutenu. TpeboBaHus K ocaxgaemon opme.
TpeboBaHus K rpaBUMETPUYECKON hopMme.
TepmorpaBMMeTpuUYECKUA aHanms.

AHanutnyeckune Becbl. HyBCTBUTENBHOCTL BECOB U €€
MaTemaTudeckoe BblipaxeHue. akTopbl, BNUsOLMe Ha
TOYHOCTb B3BeLUMBaHUS. TexHMKa B3BELUMBAHMS.




Paspgen 6. OnekrpoxmMmmnyeckue meToabl aHanmsa

Tema 14. [NoTeHUMOMETPUYECKMIA METO aHanumaa.
Mpsimast noteHunomeTpusi. KocBeHHas MOTEHLMOMETPUS.
OnekTpoabl B noteHunomeTpun. NHaukaTopHble
3ANeKTpoAbl. QNEKTPoabl cpaBHeHUs. dnekTtpoabl 1, 2 n 3-
ero poaoB. MloHcenekTuBHbIE aneKkTpoabl. YpaBHeHMe
Hukonbckoro. OCHOBHbIE XapaKTEPUCTUKK
NOHCENEKTMBHbIX 3MEKTPOAO0B. dnekTpoaHas pyHKuumS.
CenektnBHOCTL MeToabl onpeaeneHns
NOTEHUNOMETPUYECKOro KOahdULMeHTa CeNEKTUBHOCTMU.
Bpems oTknuka.

Knaccudumkaumsa MoHCENeKTUBHbIX 3NIEKTPOAOB:
3NEKTPOAbLI C TOMOrEHHbIMU U FeTEPOreHHbIMM
KpuCTannmyeckumm MembpaHamu, SnekTpoabl C XKeCTKON
MaTpuLen (CTEKMNsIHHbIE 3NeKTpoabl), ANeKTpoabl C
NOABWXHBIMU HOCUTENAMW, (DEPMEHTHBIE U
rasoqyBCTBUTESNbHbLIE 3NEKTPOAbI.
lNoTeHunomeTpuyeckoe TuTpoBaHue. IameHeHne
3MNEKTPOAHOro NoTeHLMana B NpoLecce TUTPOBaHUS.
Cnocobbl 0OHapyXeHMs1 KOHEYHOWM TOYKMU TUTPOBAHUSI.
VMcnonb3oBaHue peakumii KNCNOTHO-OCHOBHBbIX,
OCaXAeHus, KOMMIIeKCoobpa3oBaHNs U OKUCTIEHNSI-
BOCCT@HOBIEHUS.

JlTabopaTopHasi pabota: lNoTeHumMomeTpuyeckoe
TUTPOBaHMeE.

JlTabopaTopHasi pabota: MloHomeTpus.

Tema 15. KoHayKTOMETpMYECKMIA MeTo aHanmsa.
TeopeTnyeckme OCHOBbI MeToaa. AnekTpuyeckasi
NpPOBOAMMOCTb, U3MEPEHUNE IITEKTPUYECKON
NPOBOAMMOCTMW. 3aBUCUMOCTb 3NEKTPUYECKOM
NPOBOAMMOCTH 3NEKTPONNTA OT pas3nnYHbIX haKTOPOB.
Knaccudmkaumsi KOHAYKTOMETPUYECKUX METOAOB.
O6nacTtn NpMMeHEHUs1 KOHAYKTOMETPUM.

AHanuTnyeckas KoHOykToMmeTpusi. KoHgykroMeTpuyeckoe
TUTpoBaHWe. AnnapaTtypa ans KOHOYKTOMETPUYECKMX
N3MEpPEHNI.

Tema 16. BonbTamnepomeTpusi.

MHOuKaTopHble anekTpoabl U Knaccudukaumus
BOMbTamnepomeTpuyeckmx Mmetoaos. lNonaporpacdus.
MpenmyLlecTBa U HeQOCTaATKN PTYTHOrO SM1EKTPOAaA.
Mony4eHne 1 xapakTepucTnka BoNbTaMnepHON KpUBOWN.
MpepenbHbIn Anddy3HbIn TOK. YpaBHeHne nbkoBuya.
MoTeHuman nonyBosnHbl. ®akTopbl, BAMAOLLNE Ha
BENMNYMHY NOTEHLMana nonyBosHbl. KonnyecTBeHHbIN
nonsiporpaduyecknii aHanuns. Ycnoeusi NnpoBeaeHns
nonsporpadnyeckoro aHanusa.

AmnepomeTpuyeckoe TutpoBaHune. CyLLLHOCTb MeToaa.
AmMnepomeTpnyeckoe TUTPOBAHUE C OOHUM U OBYMSI
WHOWKATOPHbIMU NONSPU30BAHHLIMU 3NEKTPOLAMMU.
Bbi6op noTeHumnana MHONKaTOPHOroO 3riekTpoaa u
Hanaraemoro HanpsXeHusi Npu UCNonb30BaHUN ABYX
WHOWKATOPHbIX 3MeKTpoaoB. Buabl KpMBbLIX TUTPOBaHMS.




Pasgen 7. MeTofbl aTOMHOW ONTUYECKOW CMEKTPOCKONUM

Tema 17. ATOMHO-3MUCCUOHHbIA METOA.

CnekTtpbl atomoB. OCHOBHbIE 1 BO3DY>XAEHHbIE
3NEKTPOHHbIE COCTOSIHUSI aTOMOB, XapaKTEPUCTUKU
COCTOSIHUIN. DHepreTudeckue nepexogpl. lNpasuna
oTOopa. XapaKTepUCTMKKN CNeKTparbHbIX NNHUNA:
NONOXXEHME B CNEKTPE, MHTEHCMBHOCTb, NOMYyLIMPUHA.
CBs13b MHTEHCMBHOCTU C YNCITOM M3ITy4aroLLnX YacTuLl,.
MpuHUMNranbHas cxema aTOMHO-3MUCCUOHHOIO
crnekTpomeTpa. VICToUYHMKM aToMUu3aumnm n Bo30YXaeHWS:
anekTpudeckue paspsabl (4yrosble, CKPOBbLIE,
MOHWXEHHOrO AaBNeHust), NnameHa, nnasMmeHHbIe
WCTOYHUMKK (NNa3MOTPOHbI, MHOYKTUBHO CBA3aHHas
nnasma), nasepbl. IX OCHOBHblE XapaKTEPUCTUKN:
TemnepaTtypa, coctaB aTMocdepbl aToMusaTopa,
KOHLEHTpaLUs 31IEKTPOHOB.

dunsnyeckmne n XxMMmn4eckmne nNpoLecchbl B aTommsaTopax.
CnekTpanbHble U PU3NKO-XUMUYECKME NOMEXN, CNOCObbI
nx yctpaHeHmsi. OcobeHHOCTM NOArOTOBKN NPobLI 1 ee
BBELEHUS B aTOMM3aTOpbl Pa3fiMyHOro Tuna.
KayecTBEHHbIN N KONMNYECTBEHHbLIN aHann3 aToMHO-
3MUCCUOHHBLIM MeTofoM. MeTpornornyeckme
XapaKTEPUCTUKN U aHaNNTUYECKNE BO3MOXHOCTH.
MprMepbl NPaKTUYECKOro NPUMEHEHNST aTOMHO-
3MUCCUOHHOIo MeToaa.

Tema 18. AToMHO-abCOpOLNOHHbLIM METOA.
MpuHUMNuansHas cxema aToMHO-abcopOLMOHHOro
crnekTpomeTpa. AToMM3aTopbl (NSTaMeHHbIE U
HennameHHble). ICTOYHUKM M3NyYeHUns (namnbl C Nonbim
KaToZOM, UCTOYHUKM CMSIOLLIHOMO CNEKTpa, fasepsbl), Ux
XapaKkTePUCTUKN.

CnekTpanbHble U PU3NKO-XUMUYECKME NOMEXHN, CNOCObbI
NX ycTpaHeHusi. Bo3aMoXXHOCTUN, JOCTOMHCTBA U
HeJoCTaTKM MeTOAa, ero CpaBHEHNE C aTOMHO-
3MUCCUOHHBLIM MeToaoM. MeTpornornyeckme
XapaKkTEPUCTUKN.

MprMepbl NPaKTUYECKOro NPUMEHEHNS aTOMHO-
abcopbunoHHoro meTtoaa.

Pasgen 8. MeTtoabl MOnEKyNApHON ONTUYECKON
CNEeKTPOCKONNU

Tema 19. MonekynapHaa abcopbLMOHHasA CNeKkTpocKonust
(cnekTpodhoTOMETPUS).

3aKoHbI MOrNOLLEHNs1 NEKTPOMarHUTHOTO U3Iy4YeHus U
cnocobbl ux BelpaxeHus. 3akoH byrepa-llambepTa-bepa.
MaTtemaTtnyeckoe BblpaXeHne 3Toro 3akoHa. BennymHel,
xapakrepusytoue nornowieHne. OCHOBHbIE NPUYUHBI
OTKIMOHEHNs1 OT OCHOBHOMO 3aKOHa CBETOMOIMOLLEHMS
(MHCTpYMEHTanbHbIE U PUNKO-XUMUYECKNE).
MpuHumMnuanbHas cxema npubopa. Knaccudpukaumsi
annapaTtypbl C TOYKM 3peHMs cnocoba MOHOXpoMaTu3aLumm
(pboTomeTpsbl, cnekTpodhoToMeTphbl). CBA3L XMMUYECKOWN
CTPYKTYpbl COEANHEHUSI C aBCOPOLNOHHBIM CNEKTPOM.
Cnocobbl Nony4YeHust OKpaLleHHbIX COeANHEHUN.
doTOMETPUYECKNE aHANNTUYECKNE PeareHThl,
TpeboBaHus K HUM. CnocoObl onpeaeneHunst
KOHLEHTpauun BeLLecTB. MIamepeHne BbICOKUX, HA3KUX
ONTUYECKMX MIOTHOCTEN (anddepeHumnanbHbI MeToq).
AHanM3 MHOrOKOMMOHEHTHbIX CUCTEM.
CnekTpohoTOMETpPUS Kak METO, MCCenoBaHWst peakuni
B pacTBopax (Komnrekcoobpa3oBaHusi, NPOTONIUTUYECKMX,
arperauun), CoOnpoBOXAAKLNXCH U3BMEHEHVEM CNEKTPOB
nornoLieHusi. MeTponornyeckne xapakTepucTmkm u
aHanuTU4eckne BO3MOXHOCTU. Mpumepbl NpakTyeckoro
NMPUMEHEHMS.

JlabopaTtopHasa paborta. PoToKONOpPUMETPUS.
JTabopaTopHasi paboTa. CnekrpodoTomMeTpus.




Tema 20. MeToabl konebaTensHON CNEeKTPOCKONUM.
KonebaTenbHble cnekTpbl Monekyn. x ocobeHHoCTW.
Knaccudurkaumsa metogos no cnocoby nonyveHus
konebarenbHbIx cnektpoB (UK n KP-cnekrtpockonus).
MpuHumMnuanesHas cxema npubopa. OCHOBHbIE TUMbI
WCTOYHWKOB M3MNy4YeHUs, EeTEKTOPOB.

KauecTBeHHbIN (MOMNEKYNSPHbIN, CTPYKTYPHO-rPYNnoBOM)
M KOnmn4yecTBeHHbIn aHanu3 metogamu VK- n KP-
crneKkTpockonuu.

Tema 21. MonekynapHasa nioMmHecLeHTHas
CreKTpocKonus.

Knaccudmkaums BMaoB MOMMHECLEHLMM MO UCTOYHMKAM
BO30OYXAEHUS (XEMUMIOMUHECLIEHLINSI.
OMONMOMNHECLIEHLNS, SNEKTPOITIOMUHECLIEHLINS,
(OTOMOMUHECLEHLMA U OP.); MEXaHWU3MY U
ONIMTENBHOCTM cBeYeHust. driyopecueHums n
dochopecueHUns. 3akoHbl NIOMUHECLEHLMN. DaKTOpbI,
BNUSOLLME HA UHTEHCUBHOCTb JIIOMUHECLIEHLMMN.
TyweHne noMuHecueHUmmn. Annapartypa
TNIOMUHECLIEHTHOro aHanmaa. lNpaktuyeckoe NpuMeHeHne
NIOMUHECLEHTHOIO aHanunsa.

Tema 22. HedenomeTpudeckuii u TypbranmeTpuyeckuin
MeToAbl aHanmsa.

TeopeTunyeckne ocHoBbl MeToga. OcobeHHOCTH
KonnowmaHblx pacteopoB. Cnocobbl nony4eHus
KONMnouaHbIX pacTBOpoB. AnnapaTtypa Ans npoBeaeHus
HebenomeTpumyeckoro n TypbnanmeTpnyeckoro
aHanusos.

Tema 23. lNonspumeTpuyecknii U pedpakToMeTpruyeCcKnii
MeToAbl aHanm3a.

TeopeTuyeckne OCHOBbI NONAPUMETPUYECKOrO MeToaa.
MonyyeHune nnockononapmuaoBaHHoro ceeta. MNpuHumn
NonNspMMeTPUYECKNX U3MepeHnin. 3aBUCUMOCTb yrna
BpaLLEHUS NIIOCKOCTM Nonsipusaumm
NA0OCKOMOMNsipM30BaHHOIO CBeTa OT Pa3nuyHbIX PakTOpOB.
AnnapaTtypa ans nonsapumeTpudecknx NsmepeHun.
TeopeTunyeckne OCHOBbI pehpakToMeTpu4eckoro metoaa.
[NpenomneHue ceeTa Ha rpaHuue pasgena gByx das.
MokasaTtenb npenomneHus. 3aBUCMMOCTb Noka3saTens
npenoMneHuns oT pasnnyHbix haktopos. MNonapusauma n
pedpakuusa. Annapatypa ns pedpakromeTpuieckmx
onpegeneHun. Npaktuyeckoe npUMeHeHNe
NonspuMeTpUYECKNX u pedpakTomeTpnieckmx
N3MepeHui.




Pasgen 9. XpomaTtorpaduyeckne Metofbl aHanuaa

Tema 24. Knaccudumkauusa xpomatorpagmyeckmx
MEeTOA0B MO NpUMeHseMbIM dhaszam, MexaHu3mMam
pas3gerneHnst n TeEXHUKe XxpoMaTtorpacdmyecKkoro aHanumaa.
Cnocobbl nonyyeHus xpomaTtorpamm (ppoHTanbHbIN,
BbITECHUTESbHbIN, SMIOEHTHbIN).
MonekynsapHo-aacopbLumoHHas xpomaTorpadus.
MNonspHble N HenonapHbIe HENOABWXHbIE a3kl U
NpUHUMNLI NX Bblibopa. MoanduumpoBaHHbIe cunukarenu
Kak copbeHTbl. MoaBmkHbIe a3kl U MPUHLUMMBI NX
BblGOpa.

MoHoo6MeHHas xpomaTorpadus. CtpoeHne un usmko-
XMUMUYECKME CBONCTBA MOHOOOMEHHMKOB. MloHOOBMeHHOe
paBHoBecue. CenekTMBHOCTb MOHHOrO 0OMeHa 1 9
dakTopbl ero onpegenstowme. ObnacTv npuMeHeHus
MOHOOOMEHHOI Xpomartorpadumn.

OcapoyHas xpomaTorpacdus. lnockoctHas
xpomartorpadgus. ObLme NpuHUUNGI pasgeneHms.
Cnocobbl Nony4YeHUs NAOCKOCTHbBIX XpoMaTorpamm
(BOCXOOALLNIA, HUCXOOALLWIA, KPYrOBOW, ABYMEPHbIN).
PeareHTbl ons nposBneHnst xpomatorpamm. bymaxHas
xpoMaTorpadgus. MexaHuambl pasgenenus. MNoaBmxHble
asbl. [penmyLlecTsa 1 HegocTaTku. TOHKOCHOMHAA
xpomatorpadus. MexaHnambl pasgeneHms. CopbeHTbl u
noaBwxHble dasbl. O6nacTn NpUMMeHeHus.
OkucnnTenbHO-BOCCTaHOBUTENbHAsA XpomMaTorpadus.

Tema 25. Na3oBas 1 XungkoctHast xpomartorpadun.
"a3o-apgcopbumoHHas (razoTBepaodasHasi) n raso-
XnakocTHas xpomartorpadust. CopOeHTbl U HocuTenu,
TpeboBaHus K HUM. MexaHn3m pasgeneHusi. Cxema
rasoBoro xpomartorpada. KonoHku. [leTektopsbl, nx
YyBCTBUTENBHOCTb 1 CenekTnBHocTb. ObnacTtu
NpUMeEHeHNs razoBoKr Xxpomarorpacun. 12
Buabl xngkoctHon xpomartorpadun. NpenmyliecTtsa
BbICOKOI(EKTUBHOW XNOKOCTHOM XpomaTtorpaduu
(BOXKX). Cxema »ungkocTHoro xpomarorpadga. Hacocsl,
KONOHKW. OCHOBHbIE TUMbI 4ETEKTOPOB, UX
YyBCTBUTENBHOCTb U CENEKTUBHOCTb.

WUtoro B cemecTpe (Ha kypce ansa 3A0) 4 12 151
KoHcynbTauum n npoMexxyTodHas attectaums (OK3ameH, 275 1025
3averT) ’ '
Bcero koHTakTHasi pa6ota n CP no aucumnnuHe 26,75 189,25

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5 BANNbHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUA
Mcnonb3oBaHue 6annbHO-peNTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.




6. ONMUCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEQCTB OLIEHUBAHUS PE3YNIbTATOB

OBYYEHMUA

6.1 MNokasaTenn oueHNBaHuNA

Kon komneTteHuun

lMokasaTenu oueHnBaHuA pe3ynbTaTtoB OGy‘-IeHVIFl

OTl1K-1

PaCKprBaeT TeopeTnveckmne OCHOBbl XMMUYECKUX, cbmsmqecmx, QDVISMKO-XMMMLIGCKVIX
METOO0B U COBPEMEHHbIX TEHAEHUMIN nx pa3BnTUA, CywecTteByrowine n paspaGaTblsaeMble
MEeTOOUKN aHannsa pa3finvHbIX 06bekToB 0pr>|<a+ou.|,e|71 cpenbl.

Bbluncnser KOHLUEeHTpaunn BeLlecTB (VIOHOB) B oObekTax 0pr>|<arou.|,el71 cpeabl Ha ocHoBe
3aKOHOB, NneXalwnx B OCHOBE XUMNYECKUX, d)l/l3|/l‘-IeCKI/IX n (bM3MKO-XI/IMI/I‘-IeCKVIX MeTo40B

aHanuaa.

MpuMeHsieT MeToabl UCCNeaoBaHUS CBOMCTB BELLECTB M MaTepunanoB C UCNOMb30BaHNEM
COBPEMEHHOI U3MEPUTENbHON TEXHUKK, METOAAMWU CUCTEMATN3aLUMM U aHann3a pe3ynbTaToB
XUMUYECKUX IKCMEPUMEHTOB, U3MEPEHMWIA NPU peLleHnn TUMNOBLIX 3a4a4 B obnactu
npodeccnoHanbHON A4eATenbHOCTN, CBA3aHHOW C 3aLMTON OKpY>KatoLLeln cpeabl.

6.2 Cucrema 1 KpUTepmmn oLeHUBaHUA

Lkana oueHnBaHus

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

5 (oTnnyHO)

MonHbIN ncyepnbiBaOLWNN OTBET,
nokasbiBalLWUN NOHUMaHWE NpeameTa.
OpueHTpyeTCsl B OCHOBHbIX TEPMUHAX,
3HaKOM C OOMOJSTHUTENBHOW NUTEPaTYpPoON,
npaBuUIbHO OTBEYAET Ha JOMNOJTHUTENbHbIE
BOMPOCHI.

CTyneHT nokasbiBaeT NpaBuiibHOE
NoHMMaHue ycrnoBus 3agayn, Bnageet
HaBbIKaMu aHanu3a ycrnosusl, BbIGopom
HY>XHbIX 3aKOHOB 1 hopMyI And ee
peLleHuns.

YMeeT npaBurbHO 0O BbACHUTL
TeopeTU4eckne OCHOBbI aHaNUTUYECKNX
MEeTO40B M NpaBuUIbHO BblIGpaTb MeToA
aHanuaa.

4 (xopoLwuo)

CTaHgapTHbI OTBET, NULIEHHBIN
wHamMBuayanbHocTu. [lonyckaet
HEe3Ha4NTENbHbIE NMOrPELLHOCTU NPU OTBETE
Ha BOMpPOCHI.

CTyneHT nokasbiBaeT LOCTAaTOUHOE
NoHMMaHue ycrnoBus 3agayn, Bnageet
HaBbIKaMu aHanu3a ycrnoBus, nyTaeTcs B
BbIOOpE HY>XHbIX 3aKOHOB M hOpMyI A11A ee
peLleHuns.

YMeeT npaBurbHO 0O BbACHUTL
TEOPETUYECKME OCHOBLI aHaNUTUYECKNX
MEeTO40B M NpaBuUIbHO BblIGpaTb MeToA
aHanuaa.

HenonHbln OTBET, UMEIOT MECTO
HebonbLne npobenbl B 3HAHUSAX.
[lonyckaeT norpeLHocTy Npu OTBETE Ha
BOMpPOCHI.

3 (yooBneTBoOpUTENbLHO)

Moka3sbiBaeT 3HaHWs yqeGHoro mMmaTtepuana
B MUHMMarbHOM oObeMe. ﬂOﬂyCKaeT

OonbLUoe KONMYecTBO HenpuHumnnmanbHbIX
owmnbok. MoxeT YCTpPaHUTb NX C NOMOLLbIO




npenoaaeaTens.
CTyaeHT nokasbiBaeT HeoCTaTo4YHoe
NoOHMMaHWe YCroBUA 3afadn, NyTaeTcs B
BbIGOpE HYXHbIX 3aKOHOB 1 hopMyn ANs ee
peLueHus.

HenonHbI OTBET, €CTh OLUNOKM B
N3N0oXXeHMUM HecKonbknx Tem. MNMytaetcsa B
TEpMUHaX.

2 (HeynoOBNETBOPUTENbHO) | METOZIOB M HE MOXET NPaBUIbHO BbIGpaTh

He moxeT oTBeTUTb Ha Bonpoc 6e3
NMOMOLLM 3K3aMeHaTopa. MHOroumcneHHble
rpybble owmbKu.

He noHumaet ycrnosue 3agayduv, He MOXeT
NpeanoXvTb BapuaHTbl pewleHnsi. He 3HaeT
TEOpPEeTUYECKUX OCHOB aHaNMTUYECKNX

MeTo[ aHanu3a noa KOHerTHbIVI 00OBbEKT.

MonbITka cnMcbIBaHWs, UCMOMNb30BaHUA
Hepa3peLlleHHbIX TEXHNYECKNX YCTpOVICTB
WS NOb30BaHNE NOACKa3Kon apyroro
YyerioBeka.

3auTeHo nOﬂyqubl NoNnoXuTenbHble pe3ynbTaTtbl

BbINonHeHb! 1 3a4TeHbl Bce nabopaTopHble
paboTbl cornacHo paboyei nporpaMme.

Npn BbINOJTHEHNE KOHTPOJIbHbIX pa60T,
OTBETOB Ha BOMPOCHI KONJTOKBUYMOB.

He 3auTteHo oTpudaTtenbHble UM 4YaCTu4Ho

BbINOMHEHbI (YaCTUYHO BbIMOMHEHDI), HO HE
3a4TeHbl BCce nabopaTopHble paboThbl
cornacHo pabouyeit nporpamme. NonyyeHsl

oTpuuaTtenbHble pe3ynbTtaTtbl Npu
BbIMNOJIHEHNE KOHTPOJIbHbIX pa60T, oTBEeTOoB
Ha BOMPOCHI KONMJTOKBUYMOB.

6.3 TunoBble KOHTPOSIbHbIE 3aAaHUA U/UNU UHbIE MaTepuarbl, UCMOSb3yeMble Al OLleHKN pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOSIbHbIE BOMPOCHI

Ne n/n dopmMynmnpoBKM BONpPOCOB
Kypc 2
1 OCHOBHbIE NOHATMSA aHANUTUYECKON XMMUMW.
2 BrnvsiHne anekTpocTtaTU4eckux B3auMOAeNCTBUIN Ha paBHOBeCHE.
3 BrnvsaHmne xnmmnyecknx B3aMMoaencTBUn Ha paBHOBeECKE.
4 PacuyeT pH B pactBopax cuUnbHbIX U cnabbiX KUCNOT Y OCHOBAHWUIA.
5 KoHUEHTpauWoHHbIe KOHCTaHTbl AMs ONUCaHNS PaBHOBECUI B pearibHblX CUCTeMax.
6 BnusiHne pH Ha gnccoumaumto cnabbix OAHOOCHOBHLIX KACHOT.
7 BnusiHne pH Ha gnccoumaumio cnabbix ABYXOCHOBHbBIX KUCIIOT.
8 MexaHn3m rugponu3a. KonnyectBeHHble XapakTepUCTUKM NpoLiecca rmaponnsa; KOHCTaHTa rmgponmaa,
CcTeneHb rmgponusa.
9 Bbluncnenve pH B pactBopax rugponmayoLmxcsa Conen.
10 BydepHble cuctembl. MexaHuam bydepHoro aenctems.
11 Pacuet pH B 6ydhepHbix cuctemax. NoHaTne o BydepHon eMkocTh. BeluncneHme 6ydepHon eMKocTu.
12 Knaccudukaums TMTpUMETPUYECKUX METOLOB aHanmsa.
13 Teopun KUCANOTHO-OCHOBHbIX MHANKATOPOB.
14 YpaBHeHue HepHcta. CTaHgapTHbIM U hopManbHbI NoTeHuuanbl.
15 BrnvsaHmne xmmmnyecknx B3aMMOAeNCTBUN Ha BENNYMHY OKNCTNTENbHO-BOCCTAHOBUTENBHOTO NOTeHUMana: pH,
KomnnekcoobpasoBaHune, 0bpasoBaHMe ManopacTBOPUMbIX COEANHEHWUIA.
16 Mprpoga XMMMYeCcKon CBA3N B KOMMSEKCHbBIX COEAMHEHUSIX C TOYKW 3PEHNS TEOPUN KPUCTaNIMYECKOro norsi.
17 Mprpoga XxMMrMyecKom CBA3N B KOMMSEKCHbIX COEAMHEHNSIX C TOYKM 3pEeHNss MeToAa MOSEKYNAPHbIX

opb6uTanein.




18 CxeMa obpa3oBaHus ocagka. MexaHn3Mbl OCaXKaeHUs.

19 dakTopbl, BNMSIOLWME Ha NOMHOTY OCaXOeHUs1 OCaaKoB.

20 MpurynHbl 3arpasHeHns ocagkoB. Knaccudumkaums pasnuyuHbiX BUAOB COOCaXAEHMS.

21 Cnocobbl YMeHbLUEHUSI COOCaXOEHUS.

29 KonuuecTtBeHHbIN aHanu3. 3agayn KONMYeCcTBEHHOro aHanm3a. MeTtogbl KonmyecTBeHHOro aHanm3a. PacyeTsl B
KONMMYEeCTBEHHOM aHanmse.

23 XapakTepucTuka TUTpUMeTpU4eckoro aHanmaa. Peakumu, ucnonbsyembie B TATPUMETPUYECKOM aHanmse.
Knaccudukaums MeTtogoB TUTPUMETPUN.

24 OCHOBHOW 3aKOH B TUTPMMETPUYECKOM METOAE aHanunsa. PacueTbl B TUTPUMETPUMN.

o5 KncnoTtHo-ocHoBHOe TupoBaHue. Knaccudmkauma metoga. CtaHgapTHble pacTBopbl. BeluncneHne
KOHLEHTpaLM1 BOOOPOAHbIX MOHOB, pH B pacTBopax afeKTposnToB.

26 TuTpoBaHWe CUNbHOW KUCAOThI CUSTbHBIM OCHOBaHUEM. KpuBble TUTPOBaHNA.

27 TutpoBaHMe crnabbix KUCNOT CUMbHLIMU OCHOBaHUSIMU. TUTPOBAHUE CUMbHBLIX KUCIOT crabbiMy OCHOBaHUSIMMU.
KpuBble TUTpoBaHus.

28 TutpoBaHMe crnabbix KUCNOT cnabbiMm ocHoBaHUsAMU. KprBble TUTPOBaHMS.

29 MoHHasa Teopus KNCAOTHO-OCHOBHbLIX MHAMKATOPOB.

30 XpomodhopHasi TEOPUS KNCITOTHO-OCHOBHbBIX MHOMKATOPOB.

31 OkuncnuTensHO-BOCCTaHOBUTENBHOE TUTPOBaHMe. Kpusble TMTpoBaHus.

32 MeToabl 06HapyXeHNUS1 KOHEYHON TOYKN OKUCITUTENBbHO-BOCCTAHOBUTENIBHOIO TUTPOBAHWS.

33 KomnnekcoHomeTpudeckoe TutpoeaHne. Kpueblie TUTPOBaHMS.

34 MeToabl 06Hapy>XeHNS1 KOHEYHOW TOYKN KOMMIIEKCOHOMETPUYECKOTO TUTPOBAHUS.

35 YcnoBus ocaxgeHust Kpyuctanindyeckmx 0CagakoB. YCrnoBus ocaxaeHnss aMopdHbix ocagkoB. CoocaxaeHue.

36 OCo6EHHOCTU KONNOWAHBIX PAaCTBOPOB U CNOCOObLI MX NOSyYeHWs.

37 OcaputenbHoe TUTpoBaHue. KprBble TUTPOBaHMS.

38 MeToabl 06Hapy>XeHNS KOHEYHON TOYKN OCaAUTENBHOrO TUTPOBAHKS.

39 CyLHOCTb rpaBMMETPUYECKOro aHanmaa. Tunbl rpaBUMEeTPUYECKNX ONpeaeneHui.

40 Teopus ocaxgeHus B rpaBUMETPUYECKOM METOAEe aHanuaa: Bblbop ocagutens, NonHoTa OCaxaeHus,
MexaHn3m obpas3oBaHKs 0CaaKOB.

41 O6Lwan xapakTepucTrka noTeHUMomMeTpuyeckoro aHanusa. Knaccudpukaumsa metonos.

42 OnekTpoAbl B NOTEHUMOMETPUN. NHAMKATOPHbIE 3NEKTPOAbl. AnekTpodbl 1-ro, 2-ro, 3-ro pogoB. AnNeKTpoadbl Ha
WOH BOAOpPOAaA.

43 OneKTpoAbl CpaBHEHUS.

44 MoTeHuuomeTpunyeckoe TuTpoBaHue. Cnocobbl onpeaeneHns KOHEYHOM TOYKM TUTPOBaHNS.

45 NoHcenekTyBHble anekTpoabl. OCHOBHbIE XapaKTEPUCTUKM MOHCENEKTUBHbIX 3NEKTPOAOB.

46 Knaccudukaums MOHCENeKTUBHbIX 3N1eKTPOAOB.

47 KoHagykTomeTpus. MNpsamasn n kocBeHHas. XapakTepuctnka MeTonos.

48 KoHaoykTomeTpuyeckoe TutpoBaHue. CyLHOCTb MeToda. OnpeaeneHme TOUKU 9KBUBANEHTHOCTM NO
3ANEeKTPONPOBOAHOCTH.

49 KpvBble KOHOYKTOMETPUYECKOrO TUTPOBAHUS, UX TUNbI. [puMepbl KOHOYKTOMETPUYECKOTO TUTPOBAHMS.

50 TeopeTnyeckne OCHOBbI BONbTamMnepoMeTpUYecKkoro aHannsa. YpasHeHuve Mnbkosuya.

51 OnpepeneHve KOHUEHTPaLUKN BELLECTB B paCcTBOPE BOfIbTaMNePOMETPUYECKMM METOO0M.

52 TeopeTunyeckme oCHOBbI METOAA IMUCCUOHHOM cnekTpockonun (3C)

53 KayecTBeHHbIN SMUCCUOHHBIN aHanms.

54 KonnuecTBeHHbIN cnekTpanbHbli aTOMHO-3MUCCUOHHbIN aHanua. PoTtorpadunyeckmne MeToabi.

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

56 TeopeTnyeckne OCHOBbI METOAA aTOMHO-abCOpPOLMOHHOM CNEKTPOCKOMNUN.

57 Cnoco6bl onpegeneHns KOHUEeHTpauum BewecTB C NOMOLLbI0 aTOMHO-abCcopOLMOHHOM CNEKTPOCKONUN.

58 TeopeTunyeckme ocHOBbI HOTOMETPUYECKMX METOA0B. OnTu4eckne CBONCTBa OKpaLLEHHbIX PacTBOPOB. 3aKOHbI
NpOXoXaeHMs cBeTa Yepes BelecTBo. MonapHbIi koadhduumeHT abcopbumm (nornoLeHus).

59 LiBeT pacTtBopa. CnekTpbl nornoweHns. Boibop ycnoBuii Ans KONOPUMETPUYECKUX onpeaeneHunii. MpuymHbl
OTKINOHEHMS OT OCHOBHOIO 3aKOHa (POTOMETPUN.

60 XapaKTepuCcTuKa OCHOBHbIX Y3I0B, MMEIOLLNXCHA BO BCEX CrieKTparnbHbIX npubopax.

61 Cnocobbl M3aMepeHnss UHTEHCUBHOCTM CBeToNornoLeHns. BusyansHsle MeToabl.
POTOINEKTPOKONOPUMETPUYECKNE METOAbI.

62 AnnapaTtypa Ansa oTo3NeKTpoKONopUMeTpnieckmx namepeHuin. OgHony4vesble OTOINEKTPOKONOPUMETPbI.

63 doTomMeTpmyeckme MeToabl onpeaeneHnsa KoOHLEeHTpaLum BeLwecTB B pacTBope.

64 MpowncxoxaeHue NK-cnektpos. Obnactu NK-cnektpa.

65 Pernctpaums MK-cnekTtpos. NMpumeHeHune NK-cnektpomeTpun




TeopequeCKme OCHOBbI JTMMUHECLEHTHOIro MeToda aHanumsa. KﬂaCCMCbI/IKaLI,I/IFl NMIOMUHecueHUnn.

66
JlloMuHoopbl. MexaHn3mM BO3HUKHOBEHWS JTIOMUHECLIEHLUN.

67 3aKkoHbl NIoMUHECLEHLMK. TylLeHWe NMIOMUHECLIEHLIMK.

68 Annapatypa Ans noMUHeCLeHTHOro aHanusa. ®nyopmmeTtpsl. CnekTpodnyopumeTpsbi.

69 I'IpaKTquCKoe npuMeHeHne NioMnHeCcLeHTHOro aHanumsa. COpTOBOﬂ NIOMUHECLEHTHbIN aHanua.
JlloMuHecLieHTHas MUKpOCKONuaA. KayecTBEeHHBbIN 1 KONNYECTBEHHbIA MIOMUHECLIEHTHbIN aHanms.

70 TeopequeCKme OCHOBbI HecbenomeTpmquKoro n Typ6wp,|/lmeTpmquKoro MeToO0B aHanmsa.

MeToabl onpepneneHna KOHUeHTpaunn BelecTB B pacTtBope C NOMOLLbIO Hed)enomeTlequKoro n

71
Typ6I/ILI,I/IMeTpVI‘-IeCKOFO MeTo[40B aHanmsa.

72 Annapatypa ans npoBeaeHnss HedpenoMeTpUYeckoro 1 TypouanMeTpuyeckoro MeToaoB aHanuaa.

73 Monapusauma monekyn. BeiBoa dopmynel JlopeHu-JlopeHTua.

TeOpeTVI‘-IeCKVIe OCHOBbI perpaKTOMeTpVI‘-IeCKOFO MeToa aHanmsa. [Nokasartenb npenomMriieHna. 3aBUCMMOCTb

74
nokasartend npenomMneHna ot pasfimyHbIX dDaKTOpOB.

75 MpakTuyeckoe NpuMeHeHne pedpakToMeTpUn.

TeopeTuyeckme 0CHOBbI XpoMaTorpadgmMyeckoro MetToaa aHanuaa. Knaccudgukaums xpomatorpaduyeckmnx
MeTOOB.

76

77 Buabl xpomatorpacdum no MexaHnsmam pasgeneHus. MonekynsapHo-aacopbumnoHHas xpomaTtorpadus.

78 NoHoobmeHHas xpomaTorpadusa. OcagovHas xpomatorpadumsi.

79 TeopeTunyeckme ocHOBbI XpoMaTorpadnyeckoro aHanunsa rasos. [1pyHUMN ra3oBon xpomaTtorpadun.

80 Annapartypa ans rasosomn xpomaTorpadum.

81 PacnpegenutenbHas xpoMaTtorpagus. OKUCIUTENBHO-BOCCTAHOBUTENbHAsA XpoMaTtorpadus.

82 OcobeHHOCTU 1 BUAbI BbICOKOI(EEKTUBHOWM XKMOKOCTHOW XpomMaTorpadun.

83 Annapatypa ans BbICOKO3(pHEKTUBHOM XMUAKOCTHON XpomaTtorpadun.

6.3.2 TunoBble TeCcTOBbIe 3aAaHNA

He npegycmoTpeHo
6.3.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kemcbl)

1. HaBecky 0,1506 r TexHu4eckoro 6pomuaa kanmsi pactBopunu B Boge u ottutposanu 22,0 cm3 0,05 H.
pactBopoM Hg(NO3)2 (K=1,0107). Beluncnnte maccosyto gonto KBr B o6pasue.

2. HaBecky 2,8530 r xnopuaa HaTpusi pactBOpuin B MepHon konbe emkoctbto 500 cm3. Ha TutpoBaHme
20,00 cm3 pactBopa uspacxogosanu 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). Beiumcnntb maccoByto SO0
xnopuga HaTpus B obpasue.

3. o kakoro o6bemMa HyXHO JoBeCTU pacTBop, B koTopom cogepxutcd 1, 530 r NaOH, ytobbl Ha TUTpoBaHue
20,0 cm3 pactBopa uspacxogosatb 14,7 cm3 pactsopa HCI (THCI=0,00380 r/cm3)?
4. Haeecky 0,600 r H2C204*2H20 pactBopunu B MepHoi konbe emkocTtbio 100 cm3. Ha tutpoBaHue 20 cm3

nosly4eHHoro pacteopa uapacxogosanu 18,34 cm3 pactesopa NaOH. Onpegenute MONSPHYHO KOHLEHTpaLUUIo
akBmBaneHTta NaOH B pactBope u ero tutp no H2C204.

5. Ha tutpoBaHue 25 cm3 pactBopa FeS0O4 B H2S0O4 nspacxogosanu 31,25 cm3 0,1 H. pactBopa K2Cr207.
Ckonbko Boabl Hy>kHO fobaBuTb k 200 cm3 pactBopa conu xenesa (Il), 4Tobbl caenatb pactBop To4HO 0,05 H.?

6.4 MeToanyeckne matepuanbl, onpegensilowme npoueaypbl OLeHUBaHUA pe3yfibTaToB 00y4YeHus
6.4.1 YcnoBua gonycka oby4arowerocs K NpoMeXxyTo4HOW aTtTecTaumm 1 nopsaaok NMMKBMaaLumM akageMm4eckomn
3a10/MKEeHHOCTU

lMpoBegeHve NPOMEXYTOYHON aTTecTauun pernameHTMpPoOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CI6IYITa
«lNonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YyCNeBaeMOCTU 1 NPOMEXYTOYHOM aTTecTaumnm oby4varoLmxcs»

Ycnosuamn gonycka obyyatoLerocs kK npoMexXyTOYHON aTTecTaumnm SBnsoTCS BbINONHEHUE M 3aLlMThl BCEX
nabopaTtopHbIX paboT cornacHo paboyen nporpamme; NOMOXUTENbHbIE Pe3yNbTaThl BbIMONHEHWS KOHTPONbHBIX paborT,
OTBETOB Ha BONPOCH! KOMMOKBUYMOB.

6.4.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas + lMNucbmeHHas KomMnbloTepHOE TECTMPOBaHNE MHas

6.4.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTauum nNo gUCUUNIIMHe

Bo3moXHOCTb NoNb3oBaThCA crnpaBO4YHbIMU Tabnmuamm un KarnbKyJInATOPOM.
BpeMFl NnoAroTOBKM OTBETOB Ha 3aJaHUSA 3K3aMeHaunoHHoro buneta - 45 MUHYT.



7. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
7.1 YyebHasa nutepartypa

ABTOp | 3arnaeue W3paTenscTsBo | "og uspgaHus | Ccblinka
7.1.1 OcHoBHas y4yebOHas nutepartypa
MonyakToBa, B. A., ®usnKo-xmMmyeckne metoabl | Benropop: Benropoackuit https://www.iprbooks
MyxauyeBa, B. [. aHanunsa rocy1apCTBEHHbI hop.ru/92304.html
TEXHOSOrM4YeCcKUn 2018
yHuBepcuteT um. B.T.
Lyxosa, O96C ACB
3onotos HO. A. BBeneHne B aHanNMTUYECKyHo https://ibooks.ru/read
XUMUK0. — 2-e n3g,., Mocksa: JlabopaTtopus 2020 ing.php?
3MEKTPOH. 3HaHuin short=1&productid=3
72679
MonyakToBa, B. A. AHanuTuyeckas xmmms. Benropop: Benropoackuii https://www.iprbooks
Xumunyeckme meTtoapl rOCYy1apCTBEHHBbII hop.ru/92239.html
aHanusa TEXHOSOrM4YeCcKUn 2018
yHuBepcuteT um. B.T.
Lyxosa, O96C ACB
7.1.2 lononHuTenbHaa y4yebHas nutepaTypa
AnapHes, A. U., AHanuTuyeckasa XxMmusi u Hosocubmpck: https://www.iprbooks
KasakoBa, A. A., (DOM3MKO-XUMUNYECKME METOAbI Hosocubunpckuii hop.ru/91180.html
AnekcaHgposa, T. . aHanusa rOCy1apCTBEHHBbII 2018
TEXHUYECKNIA
yHUBEpcUTET
Jlbicoa C. C., AHanuTuyeckas xummna n http://publish.sutd.ru/
CkpunHukoBa T. A., (DOU3MKO-XUMUYECKME METOAbI tp_ext_inf_publish.ph
3eBaukun 0. 3. aHanusa. Pnsnyeckas p?id=2017201
xumus. NoTeHumomeTpus. Ccne.: CnerynTa 2017
MoTeHunomeTpmyeckoe
TUTPOBaHue
JlnHbko, . B., TeopeTuyeckne OCHOBbI http://www.iprbooksh
Pyanuukas, O. B., aHanUTU4YECKON XUMUU Mocksa: Poccuinckunmn op.ru/104270.htmi
KynTbiwkuHa, E. K., YHUBEpCUTET ApYXObl 2018
[obpoxoToea, E. B., HapoaoB
Xpyctanes, B. H.
CrapukoBa T. A., AHanutmnyeckas Xumums u http://publish.sutd.ru/
JlbicoBa C. C., PU3NKO-XMMUYECKMe MeToabl tp_ext_inf_publish.ph
3eBaukun 0. 3., aHanusa. dunsuko- p?id=3162
XonoxoHoBa J1. U. XUMUYECKMe MmeToabl Cne.: cnerynTa 2016
nccrnegoBaHus.
MoHooOMeHHast
xpomarorpadwsi
JlbicoBa, C. C., T., A., | ONeKTPOHHbIE CMEKTPbI 1 CankT-MeTepbypr: CaHkT- https://www.iprbooks
3eBaukun, 0. 3., CTPOEHNE OpPraHNYecKmx MeTepbyprekuii hop.ru/102597 .html
Mbi3HukoB, J1. B., COEaUHEHUN rocyAapCTBEHHBbII 2018
BopoHa, C. B. yHUBEpcuTeT
NPOMbILUSIEHHbIX
TEXHOMNOIrMN N gnsanHa
Jlbicoa C. C., AHanuTuyeckas xummna n c n 6vor- http://publish.sutd.ru/
CkpuinHukoBa T. A. (PU3UKO-XUMUYECKME METObI a%(III-6FeJI9IPI' ypr: 2019 tp_ext_inf_publish.ph
ananu3a A p?id=2019317
3bikoBa W. B., lbicoBa | AHanutnyeckas Xmumus. Cankr-NeTen6vor http://publish.sutd.ru/
C.C. KauecTBeHHbI aHanu3 CI'I6FYI'IPI',D,yp ) 2025 tp_ext_inf_publish.ph
p?id=202543
3bikoBa W. B., JlbicoBa | AHanuTnyeckasi Xmmusi u http://publish.sutd.ru/
C.C. (DOM3MKO-XUMUNYECKNE METOAbI ) tp_ext_inf_publish.ph
aHanusa. KonnyecteeHHbIN Cankr-TeTepGypr: 2024 p?id=2024139
aHanua: XumMu4eckme meToapl cnerynti




7.2 NepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CMPABOYHbIX CUCTEM

Cnncok U3NKo-XMMmn4ecknx BennyuH cuctembl CU ¢ 0603Ha4eHNSIMU U pa3MepPHOCTbI0 [QNeKTPOHHbIN pecypc].
URL: http://old.iupac.org/reports/1993/homann/index.html

OkncnnTenNbHO-BOCCTaHOBUTENMbHbIE MOTEHUManbl [AnekTpoHHbI pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

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

OnekTpoHHas bmbnmoTeka y4ebHbix nagaHun CNoerynTO [QnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru

7.3 Nepe4veHb NULEH3MOHHOIo N CBO60AHO pacnpPoCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

7.4 OnncaHue maTepuarnbHO-TeXHU4YECKOWN 6a3bl, Heo6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

NaGopaTopHble 3aHATUSI CO CTyAeHTamy NPOBOASTCS B CreLmanu3npoBaHHbIX MOMELLEHUSX kKadeapbl,
060pyA0BaHHBIX XUMUYECKOM NMOCYAON, XMMUYECKUMUN peakTMBamm, M3MepuTenbHbIMU Npubopamm, QUCTUINNIATOPOM,
CyLUIMNbHBIMK WKadgaMmn, MydenbHON NeYblo, KOMMbIOTEPOM.

AyauTtopusi OcHalueHne

MynbTumeguintHoe obopynoBaHue, cneunanmanpoBaHHas mebenb, gocka
JlekumoHHas

ayauntopus

CneumnanuavipoBaHHas mebenb, Aocka
YyeGHas ayautopus




		2026-09-09T15:10:23+0300
	Рудин Александр Евгеньевич




