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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 PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TeHAECHLUUN Pa3BUTUA TEXHUKU U TEXHONOIM B obnactu
TexHoccepHOn 6e30MacHOCTU, U3MEepPUTENIbLHON U BbIMUCIIUTENbHON TEXHUKU, MHPOPMaALIMOHHbLIX 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 dopma

fex. | nas. | (wacw) | ToVLer0
(vacol) | (4yackl)

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.
MpeameT aHanuTMyeckon xumun. 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.

1 0,75

Tema 2. OCHOBHbIE METPOSIOrMYECKMNE MOHATUS 1
npeacTaBneHnsi. AHanMTUYECKUIA CUrHarm U NOMEXMN.
O6bem nHpopMaLumn B aHaNMTUYECKOM CurHane.
OCHOBHblE CTagnn XMMU4eCKoro aHanuaa. Beibop meToaa
aHanusa u cocTtaBneHue cxemMm aHanuaa. Knaccudmkaums
norpelHocTen aHannsa. OCHOBHbIE XapaKTepPUCTUKN 1 2
MeToa aHanu3a: NpaBUSIbHOCTb U BOCMPOM3BOAUMOCTb,
K03 hMLUMEHT YyBCTBUTENBLHOCTN, Npeaen obHapyXeHus,
HWKHSS1 1 BEPXHSAS TPaHULbl onpeaenseMbiX cogepXaHui.
Cratuctnyeckas obpaboTka pesynbTaTtoB N3MepeHUN.
JlabopaTopHas paboTta. TexHuka 6e3onacHoOCTu.

Paspen 2. PaBHoBecUsi B FOMOreHHbIX cucTemMax

Tema 3. Xumnyeckne paBHOBECUSA B peasibHbIX CUCTEMAX.
dakTophbl, BAUSAIOLLME HA paBHOBECME B pearibHbIX
cuctemax. BrnuvsiHne anekTpocTaTnyeckmx
B3aMmMoencTBui Ha paBHoBecue. KoadhduumeHTsl
aKTMBHOCTU. MloHHasa cuna. pactBopax. Teopus [lebas- T
Xiokkens. Baanmocsasn mexay MOHHOW CUNon u 1 1
K03hPMUMEHTOM aKTUBHOCTU. BnusiHue conbBataumm Ha
paBHOBecue. BrnivsHne xummyeckmx B3auMO4EeNCTBUIN Ha
paBHoBecue. OnucaHue CrnoxHblX paBHoBecuin. MeTopq
KOHKypupytoLmx peakuun. Obuasa u pasHoBecHas
KOHUeHTpauun. KoHUEeHTpaunoOHHbIE KOHCTaHThI.




Tema 4. PacueTt pH B pacTBopax KACIMOT, OCHOBaHWUNA,
conem, KUCNOTHO-OCHOBHbIX BY(PepHbIX cMCTEMAX.
BbluncneHns pH pactBopoB OOHOOCHOBHLIX KACIIOT U
O[HOKUCMOTHbIX OCHOBAHWUIA, MHOFTOOCHOBHbIX KACMOT 1
MHOFOKUCIOTHBIX OCHOBaHMWIA, CMECU KACIOT U OCHOBaHWIN.
KoHcTaHTa KMCNOTHOCTM U OCHOBHOCTU. BnusaHue pH Ha
avccoumaumio crnabbix O4HOOCHOBHBIX KUMCIOT. BrivsHne
pH Ha guccoumnauuio crnabbiX ABYXOCHOBHbIX KUCHIOT.
PaBHoBecus B npoueccax rmgponmsa. MexaHmsmbl
rmgponusa. KonnyectseHHble XxapakTepucTuky npouecca
rmgponusa. Beluncnexnve pH pactsopos conewn,
0bpa3oBaHHbIX aHNOHAMU MHOFOOCHOBHbIX KUCHOT.
BbydepHbie cuctemol n nx ceornctea. Pacyet pH.
BydepHas 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 aHanmsa. Knaccugukauyms.
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. ABTOMaTUYECKME TUTPATOPSI.
JlabopaTtopHasa paborta. KNCnoTHO-OCHOBHOE TUTPOBAHME.
AumanmeTpus.

Tema 6. KNCNOTHO-OCHOBHOE TUTPOBAHUE.

MocTpoeHme KpUBLIX TUTPOBAHUS: CUIbHAsA KUcrnoTa —
CUIbHOE OCHOBaHue, criabas Kucnora — CUIbHoe
OCHOBaHWe, curbHas kucrnoTta — cnaboe ocHoBaHuE,
cnabasi kucrnota — cnaboe ocHoBaHue. BnnsHue
BEIMMNYMHbI KOHCTAHT KUCNOTHOCTU MUITM OCHOBHOCTM,
KOHLUEHTpaLnn KUCIOT UM OCHOBaHWIA 1M TeMNepaTypbl Ha
XapaKkTep KpuBbIX TUTpoBaHus. [Npaeuno Bbibopa
nHavkartopa.

KncnoTtHo-oCHOBHOE TUTPOBaHUE B HEBOAHLIX Cpeaax.
Teopun KUCNOTHO-OCHOBHbIX MHAMKATOPOB. Hanbonee
NCMNONb3yeMbl€ KUCIIOTHO-OCHOBHbIE MHONKATOPbI.
Owmnbkn TUTPOBaHWS NPY ONPELENEHNN CUMBHBIX U
cnabbIX KACMOT U OCHOBAHUN, MHOTOOCHOBHbIX KUCIOT U
OCHOBaHUN.

JlTabopaTopHasi paboTa. KucnoTHo-oCHOBHOE TUTPOBaHME.
AnkannmeTpus.




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. OKMCNUTENBHO-BOCCTAHOBUTENBHOE TUTPOBAHNE.
PacyeT 1 nocTpoeHne KpmBbIX TUTPOBaHUS. DakTopbl,
BMMSIOLLME Ha XapaKTep KPUBbIX TUTPOBaHUS:
KoMnrekcoobpa3oBaHme, KOHLEHTPaL st NOHOB
BOAOpPOAA, MOHHadA cuna. Cnocobbl onpeaeneHuns
KOHEYHOW TOYKM TUTpPoBaHus. Hanbonee ns3BecTHble
OKUCNUTENbHO-BOCCTAHOBUTENbHbLIE UHAMKATOPSI.
MorpelwHocTn TUTpoBaHMs. MeTodbl OKUCUTENbHO-
BOCCTaHOBMTENbHOIO TUTPOBAHMS: NepmMaHraHaToMeTpus,
AnxpomMmaToMeTpusl, UO4o- U noauMeTpus 1 ap.
JlTabopaTopHasi paboTa. OKMCIMTENBHO-
BOCCTaHOBUTENbHOE TUTPOBaHue. Moau- u iiogomeTpus.

Pasgen 4. PaBHoBecus B npoLeccax
KOMMnekcoobpa3oBaHusi

Tema 9. KomnnekcHble coeguHeHUs.

Twnbl KOMNNEKCHBIX COEANHEHNI, UCTMONb3yEeMbIX B
aHanuTudeckon xumun. Knaccndmkaumsa KOMNnekCHbIX
COeQVHEHUI NO XapaKTepy B3anModencTeua metans-
nuradg, no O4HOPOOHOCTU NuraHaa u
KoMnriekcooobpasoBatens: BHyTpucepHbIe U
BHeLUHecdepHble KOMMMEKChl, OAHOPOAHONUIaHAHbIE U
CMeLUaHHONMraHgHble, NonusagepHbIe.

Mprpoaa XMMU4eckomn CBA3N B KOMMIEKCHbIX
coeavHeHunax. Teopusa kpuctannuyeckoro nons. Metoz
MOINEKYNsipHbIX opbutanen.

CnekTpoxmumMuyeckun psia nuraHaos.

KonnyecTtBeHHbIe XapakTePUCTUKN KOMMIIEKCHBbIX
COeMHEHUN, KOHCTaHTbl YCTOMYNBOCTU, CTENEHDb
obpasoBaHus komnnekca. Knaccndumkaumsa KOMMIeKCHbIX
CcoeIHEHUN NO TEPMOANHAMNYECKON N KUHETUHECKON
ycTonumocTtu. CBONCTBA KOMMJIEKCHBLIX COEANHEHW,
UMeloLLne aHanMTM4Yeckoe 3HadyeHne: YCTOMYMBOCTb,
pacTBOPMMOCTb, OKpacka, netyyectb. MexaHu3mbl
3aMeLLeHUs NMraHaoB: acCoLnaTBHbIN U
JNCCOLNAaTUBHbIN.

B0O3MOXHOCTU UCNONb30BaHUSA KOMMEKCHbIX COeAMHEHUN
N OpraHMyecKMx peareHToB B pa3fIMyHbIX MeTogax
aHanusa.

JlTabopaTopHasi pabota. Konnokeuym Ne1 no Temam:
PaBHOBeCKS B FOMOr€HHbIX, OKUCNUTENBHO-
BOCCT@HOBMTENbHbBIX CUCTEMAaX U npoLeccax
KoMnnekcoobpasoBaHus.




Tema 10. KomnnekcoHomeTpuyeckoe TUTPOBaHUE.
HeopraHuyeckne 1 opraHuyeckne peareHTbl B
KomMmnnekcoHoMmeTpumn. Cnocobbl
KOMMMEKCOHOMETPUYECKOrO TUTPOBAHUSA: NPSMOE,
obpaTHoe, BbITeCHUTENBHOE, KOCBEHHOE. PacueT n
NoCTpoeHMEe KpMBbIX TUTpoBaHusA. Cnocobbl onpegeneHms
KOHEYHOW TOYKM TUTpOoBaHUsA. MeTannoxpomMHble
NHAMKaTOpPbl U TpeboBaHus, NpeabsBAsSeMbIe K HUAM.
BaxHewnLLme yHMBepcanbHble U cneuudunyeckue
MeTannoXpoMHble MHAUKaTOpbl. OWNOKM TUTPOBAHMS.
CeneKTMBHOCTb TUTPOBAHMUS U CNOCOOLI €€ NOBbLILLEHUS.
JlTabopaTopHasi paboTa. KomnnekcoHomeTpuieckoe
TUTPOBaHME.

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

Tema 11. PaBHOBecus B cMcTeMe 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 COOCaXAEeHWS. YCNOBUS NONy4YeHNUst
Kpuctannuyeckux ocagkoB. OcobeHHOCTN 0bpasoBaHuUs
KONNoOnAHO-OMCNEPCHBLIX CUCTEM. YCrnoBust o6pa3oBaHms
aMopHbIX ocagkoB. Vicnonb3oBaHne KOMNMOUAHbIX
CUCTEM B XMMWUYECKOM aHanmse.

Tema 12. OcaguTenbHoOe TUTPOBaHKE.

PacuyeT n nocTpoeHne KpuBbIX TUTPOBAHUSI HA NpUMepe
mMeToda apreHTomeTpun. BnvaHne agcopbumm Ha
TOYHOCTb TUTPOBaHMS. BnnsHne pactBopumocTu
COEOUHEHUN, KOHLIEHTPaLMK onpeaensieMbiX NOHOB,
TemnepaTypbl Ha xapakTep KpMBbIX TUTPOBaHMS.
Cnocobbl onpeaeneHnst KOHEYHOW TOYKM TUTPOBaAHUS B
apreHToMeTpum: cnocod Mopa, ®agaHca, onbarapaa.
OwunbKn TUTPOBaHMS.

JTabopaTopHasi paboTa. OcagntenbHoe TUTPOBAHNE.

Tema 13. 'paBUMETPUYECKMI METO aHanNM3a.
CyLLHOCTb rpaBMMETPUYECKOrO aHanuaa v rpaHuLbl ero
npuMeHnmocTu. MNpsiMble U KOCBEHHbIE METOAbI
onpegenenusi. OLWnBKN B rpaBUMETPUYECKOM aHanmae.
BaxHenLume HeopraHnyeckme n opraHn4eckmne
ocagutenu. TpeboBaHus K ocaxgaemon opme.
TpeboBaHus K rpaBUMETPUYECKON hopMme.
TepmorpaBMMeTpuUYECKUA aHanms.

AHanuTnyeckme Bechbl. YyBCTBUTENBHOCTL BECOB U €€
mMaTtemaTtuyeckoe BbipaxeHue. akTopsbl, BNvsoLWme Ha
TOYHOCTb B3BeLUMBaHUS. TexHMKa B3BELUMBAHMS.
JlTabopaTopHasi pabota. 'paBuMeTpuyecknii aHanma.

UTtoro B cemecTpe (Ha kypce ans 3A0)

17

34

20,75

KoHcynbTauumn n npoMmexyTovHas attectaums (3ader)

0,25




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. IameHeHme
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.
TeopeTnyeckne OCHOBbLI MeToaa. dnekTpuyeckasi
NPOBOAUMOCTb, N3MEPEHNE ATEKTPUYECKON
NpPOBOAMMOCTN. 3aBUCUMOCTb 3NIEKTPUYECKON
NPOBOAUMOCTU 3NEKTPONMTA OT pasfnyHbIX PaKTopOB.
Knaccundumkaums KOHQyKTOMETPUYEeCKNX METOA0B.
O6nactn NpUMeHEeHNst KOHAYKTOMETPUMN.
AHanuTnyeckasa koHgykToMeTpusi. KoHagykTtomeTpuyeckoe
TUTpoBaHMe. Annapartypa ans KOHOYKTOMETPUYECKNX
N3MepeHui.

JlabopaTtopHas paborta. [Mpsimasa n kocBeHHas
KOHAOYKTOMETpPUS.

Tema 16. BonbTamnepomeTpusi.

MHankaTopHbIe 3NeKTpoabl U Knaccudukaums
BONbTamnepomMeTpuyecknx metonos. MNonaporpadus.
MpenmyLlecTBa M HEQOCTaTKN PTYTHOrO ANEKTpoaa.
MonyyeHune n xapakTepucTmka BofibTaMnepHOn KPUBOW.
MpeneneHbI anddy3HbIN TOK. YpaBHeHue UnbkoBuya.
MoTeHuman nonyBosHbl. PakTopbl, BNNSIOWKE HA
BEMNMYMHY NOoTeHLMana nonyBosnHbl. KonmyecTBeHHbIN
nonsiporpaguyecknin aHanms. Ycnosus nposeaeHns
nonsgporpacuyeckoro aHanusa.

AmMnepomeTpuyeckoe TuTpoBaHue. CyLHOCTb MeToaa.
AmnepomeTpunyeckoe TUTPOBaHWE C OOHUM U ABYMS
WHAMKATOPHbBIMW NOMSIPU30BAHHBLIMW 3NIEKTPOAAMMN.
Bbi6op noTeHumnana MHANKaTOPHOro anekTpoaa u
Hanaraemoro HanpsXeHusi Npu UCNonb30BaHUN ABYX
WHAMKATOPHbIX 3NEKTPOAOB. Buabl KpUBLIX TUTPOBAHUS.
JlabopaTtopHasa pabota. KoHTponbHasa paboTta Ne1:
OneKkTpoXMMnyeckMe MeToabl aHanmaa




Pasgen 7. MeTtoabl MONEKyNAPHON ONTUYECKON
CNEeKTPOCKONNU

Tema 17. MonekynapHas abcopbLMOHHasa CNekTpocKonust
(cnekTpodhoTOoMETPUS).

3aKoHbI MOrMNOLLEHNs] NEKTPOMarHUTHOTO U3Iy4YeHus U
cnocobbl ux BelpaxeHus. 3akoH byrepa-llambepTa-bepa.
MaTtemaTtnyeckoe BblpaxeHne 3Toro 3akoHa. BennymHel,
xapaktepwusyowue nornoweHne. OCHOBHbIE NPUYUHBI
OTKINOHEHWS1 OT OCHOBHOIO 3aKOHa CBETOMNOrMoLLeHUs
(MHCTpYMEHTanbHbIE U PUBNKO-XUMUYECKME).
MpuHumMnuansHas cxema npubopa. Knaccudpukaums
annapaTtypbl C TOYKM 3peHus cnocoba MOHOXpoMaTu3aumm
(dboTomeTphl, cnektpodoToMeTpbl). CBA3b XMMNYECKOWN
CTPYKTYpPbl COeAMHEHUS C aBCOPOLIMOHHBIM CMIEKTPOM.
Cnocobbl nonyyYeHnst OkpaLleHHbIX COEANHEHNIA.
doTomeTpUuYECKNE aHaNNTUYECKNE peareHThl,
TpeboBaHus K HUM. Crnocobbl onpeaeneHuns
KOHLUEHTpauun BewwecTB. VI3amepeHne BbICOKUX, HU3KNX
ONTUYECKMX NMOTHOCTEN (anddepeHumnansHbIN MeTon).
AHanM3 MHOrOKOMMOHEHTHbIX CUCTEM.
CnekTpooToOMeTpUsa Kak MeTo, UCCnenoBaHns peakuni
B pacTBopax (KOMMnekcoobpasoBaHus, NPOTONUTUYECKNX,
arperauun), ConpoBOXAaloLWNXCA U3MEHEHNEM CNEKTPOB
nornowieHus. MeTponornyeckne xapakTepucTuku u
aHanuTM4eckme BO3MOXHOCTU. Mpumepbl NpakTn4ecKkoro
NMPUMEHEHMS.

JlabopaTtopHasa paborta. PoToKONOPUMETPUS.
JlTabopaTopHasi paboTta. YnbTpaduonetoBas
CMNEKTPOCKONUS.

Tema 18. MeToabl konebaTenbHON CNEKTPOCKONUM.
KonebaTenbHble cnekTpbl Monekyn. Mx ocobeHHOCTW.
Knaccudurkaumsa metogos no cnocoby nonyveHus
konebarenbHbIx cnektpoB (UK n KP-cnekrtpockonus).
MpuHumMnuanesHas cxema npubopa. OCHOBHbIE TUMbI
WCTOYHWKOB M3MNy4YeHUs, EeTEKTOPOB.

KauecTBeHHbIN (MOMNEKYNSPHbIN, CTPYKTYPHO-rPYNNoBOK)
M KOnmn4yecTBeHHbIn aHanu3 metogamu VK- n KP-
CreKkTpocKonuu.

Tema 19. MonekynapHasa nioMmHecLeHTHas
CMNEKTPOCKONUS.

Knaccudmkaums BMaoB MOMMHECLEHLMM MO UCTOYHMKAM
BO30OYXAEHUST (XEMUNMIOMUHECLIEHLINS.
OMONMOMUNHECLIEHLNS, SNEKTPOITIOMUHECLIEHLINS,
(OTOMOMUHECLEHLMA U AP.); MEXAHWU3MY U
ONMTENBHOCTM cBeYeHusi. DryopecueHums n
docdopecueHUns. 3akoHbl MOMUHECLEHLMN. DaKTOpbI,
BNUSOLLME HA UHTEHCUBHOCTb JIIOMUHECLIEHLMM.
TyweHne noMuHecueHummn. Annapartypa
TNIOMUHECLIEHTHOro aHanmaa. lNpaktuyeckoe NnpuMeHeHne
NIOMUHECLEHTHOIO aHanunsa.

Tema 20. HedenomeTpudecknii u TypbranmeTpuyeckuin
MeToAbl aHanmsa.

TeopeTnyeckne ocHoBbl MeToga. OcobeHHOCTH
KonnowmaHeix pacteopoB. Cnocobbl Nnony4eHus
KONnouaHbIX pacTBOpoB. AnnapaTtypa Ans npoBeaeHus
HebenomeTpmyeckoro n TypbuanmeTpuieckoro
aHanusos.




Tema 21. lNonapumMeTpryeckuin n pedpakTomeTpuyeckun
MeToAbl aHanm3a.

TeopeTuyeckne OCHOBbI NONAPUMETPUYECKOrO MeToaa.
MonyyeHune nnockononapuaoBaHHoro ceeta. MNpuHumn
NonsgpuMeTpUYECKNX uamepeHnin. 3aBUCUMOCTb yrna
BpaLLEHUS NIIOCKOCTW Nonsipusaumm
NA0OCKOMOMNsipM30BaHHOIO CBeTa OT Pa3nuyHbIX PakTOpOB.
AnnapaTtypa ans nonsapumeTpudecknx NsmepeHun.
TeopeTunyeckne 0CHOBbI pehpakToMeTpnyeckoro meToaa.
[NpenomneHue ceeTa Ha rpaHuue pasgena gByx das.
Mokasatenb npenomneHus. 3aBUCMMOCTb Noka3saTens
npenioMneHuns oT pasnnyHbix haktopos. MNonapusauma n
pedpakuusa. Annapatypa ons pedpakromeTpuieckmx
onpegeneHun. Npaktuyeckoe npUMeHeHe
NonspuMeTpUYecKnx u pedpakromeTpnieckmx
N3MepeHui.

JlabopaTtopHasa paboTta. PedpaktomeTpus.
JlTabopaTopHasi paboTa. KoHTponbHasa pabota Ne2:
OnTuyeckme MeToabl aHanusa.

Pasgen 8. MeTogbl aTOMHON ONTUYECKOW CMEKTPOCKONMUU

Tema 22. ATOMHO-3MUCCUOHHbI METOA.

CnekTpbl aToMoB. OCHOBHbIE 1 BO3OYXXAEHHbIE
3NEKTPOHHbIE COCTOSAHNSI aTOMOB, XapaKTePUCTUKU
COCTOSsIHUIN. QHepreTudeckme nepexogpl. MNpasuna
oTbopa. XapakTepuUcTMKn cnekTparnbHbIX NUHUN:
MONOXXeHNEe B CNEKTPE, UHTEHCMBHOCTb, NOMNYLUMPUHA.
CBs13b MHTEHCMBHOCTU C YNCIIOM M3My4aroLLnX YacTuLl.
MpuHUMNManeHas cxema aToOMHO-3MUCCUOHHOIO
crnekTpomeTpa. VICTouHMKM aToMU3auum n Bo3byxaeHus:
anekTpuyeckme paspsagbl (4yroBble, MCKPOBbIE,
MOHWXEHHOro AaBneHust), NnameHa, nnas3MmeHHble
NCTOYHWKW (NNa3MOTPOHbI, UHAYKTUBHO CBSI3aHHas
nnasma), nasepbl. X OCHOBHbIE XapaKTEPUCTUKN:
TemnepaTypa, coctaB aTtMocdepbl aToMu3aTopa,
KOHLLEHTpaLNs 311eKTPOHOB.

dusnyeckme n xummyeckne nNpoLeccsl B aToMmmsaTopax.
CnekTpanbHble U PU3NKO-XUMUYECKE NOMEXN, CNocobbl
nx yctpaHeHusi. OcobeHHOCTU NoAroToBKM Npobbl U ee
BBEJEHMS B aTOMM3aTOPbl Pa3fM4yHoro Tmna.
KaueCTBEHHbIN 1 KONMYECTBEHHbIN aHann3 aToMHo-
3MWNCCUOHHBIM MeTogoM. MeTpornornyeckme
XapakTepUCTUKU U aHaANMTUYECKME BO3SMOXHOCTU.
[Mpumepbl NPakTUYECKOro MPUMEHeHNs aTOMHO-
3MUCCUOHHOIo MeToAa.

Tema 23. ATOMHO-aBCOpPOLIMOHHBIN MeToa,.
MpuHUMNuanbHasi cxema aTOMHO-abCcopOLIMOHHOIO
crnekTpomeTpa. AToMM3aTopbl (NN1aMeHHbIe U
HennameHHble). ICTOUYHMKN n3nyyYeHus (namnbl ¢ NonbiM
KaTo4OM, UCTOYHMKN CMOLUHOIO CNEKTpa, fasepbl), Ux
XapakTepPUCTUKN.

CnekTparnbHble U U3MKO-XMMUYECKNE NOMEXU, CNOCOObI
NX ycTpaHeHusi. Bo3aMoXHOCTKN, JOCTOMHCTBA U
HefdocTaTkM MeTofa, ero CpaBHEHME C aTOMHO-
3MUCCUOHHBLIM MeToaoM. MeTpornornyeckme
XapaKTepUCTUKM.

MprMepbl NPaKTUYECKOro NPUMEHEHNS aTOMHO-
abcopbunoHHoro metoaa.




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
npuHUMNbI nx Bblbopa. MoaunduumnpoBaHHble cunukarenm
Kak copbeHTbl. MoaBmkHbIe a3kl U MPUHLUMMBI NX

BblGOpa.

MoHoo6MeHHas xpomaTorpadus. CtpoeHne un usmko-
XUMUYECKME CBOMNCTBA MOHOOOMEHHMKOB. IOHOOBMEHHOE
paBHoBecue. CenekTMBHOCTb MOHHOrO 0OMeHa 1 2 4
akTophkl ero onpegenstowme. Obnactn NpUMeHeHUs!
MOHOOOMEHHOI Xpomartorpadumn.

OcapoyHas xpomaTorpacdus. lnockoctHas
xpomartorpadgus. ObLme NpuHUUNGI pasgeneHms.
Cnocobbl nony4eHust MIOCKOCTHLIX XpoMaTorpamm
(BOCXOOALLMIA, HUCXOOSALWMIA, KPYrOBOW, ABYMEPHbIN).
PeareHTbl ons nposiBreHnst xpomatorpamm. bymaxkHas
xpomatorpacus. MexaHuambl pasgeneHus. lNogsmkHble
dasbl. [penmyliecTsa n HegocTaTku. TOHKOCNONHAsA
xpomartorpadgus. MexaHnsmbl pasgeneHust. CopbeHTbl
noaBwxHble dasbl. OBnacTn NnpuMeHeHus.
OkncnuTenbHO-BOCCTaHOBUTENbHAst XxpomaTtorpadusi.

Tema 25. Na3oBasg 1 XMAKOCTHaA XpomMaTorpaduu.
Ma3o-agcopbunoHHas (rasoTBepaodasHas) u raso-
XnakocTtHast xpomartorpadus. CopbeHTbl U HOCUTENMU,
TpeboBaHus K HUM. MexaHun3m pasgeneHus. Cxema
rasoBoro xpomatorpada. KonoHku. [leTektopsbl, nx
YYBCTBUTENBHOCTb U CenekTnBHocTb. ObnacTtu
npUMeEHeHNs ra3oBoKn xpomaTtorpacdcun. 1 2 6
Buabl xxngkoctHom xpomartorpadun. MNpenmyliecTtsea
BbICOKOA( hEKTUBHOW XXMAKOCTHON XpomaTorpagoum
(BOXX). Cxema xungkoctHoro xpomarorpacda. Hacockl,
KONMOHKN. OCHOBHbIE TUMbl 4ETEKTOPOB, MX
YYBCTBUTENBLHOCTb U CENEKTUBHOCTb.

JTabopaTopHasi paboTa. ToOHKOCIONHAsA 1 MIOHOOOMEHHas

xpomarorpagusi.
Utoro B cemecTpe (Ha kypce ansa 3A0) 16 32 69
KoHcynbTauum 1 npoMexyTodHas attectaums (Ok3ameH) 2,5 24,5
Bcero koHTakTHas pa6ora u CP no gucumnnuHe 101,75 114,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeasycMOTPEHO

5 BANNIbHO-PENTUHIOBAA CUCTEMA OLIEHUBAHUSA

Mcnonb3oBaHue 6annbHO-peNTUHIOBOW CUCTEMBbI HE NPEAYCMOTPEHO.

6. ONMMCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YJIbTATOB

OBYYEHUA

6.1 MNokasaTenn oueHMBaHuNA

Kog komneTteHummn

MokasaTtenu oueHnBaHUs pe3ynbTaTtoB o6yqu|/|ﬂ

OrllK-1

PaCKprBaeT TeopeTnveckme OCHOBbl XMMUYECKUX, cbmsmqecmx, q3VI3VIKO-XVIMW-IeCKVIX
MEeTOO0B U COBPEMEHHbIX TEeHOEHUUN nx pa3BnTUA, cyllecTteyloline n pa3pa6aTb|BaeMb|e
MEeTOOUKN aHannsa pas3finvHbIX 06bekToB 0pr>|<a+0|.|.|,e|71 cpenbl.

Bbluncnser KOHUEeHTpaunn BeLlecTB (MOHOB) B oObekTax Opr)KaPOLLl,eﬂ cpeabl Ha ocHoBe
3aKOHOB, NneXxalwnux B OCHOBE XUMNYECKUX, Cbl/l3|/l‘-IeCKI/IX n (bM3MKO-XI/IMI/I‘-IeCKVIX MeTo40B
aHanuaa.

anMeHﬂeT MeToAbl UCCriefoBaHWs CBOWCTB BELLECTB U MaTepumanos C NCNOJIb30OBAHNEM




COBPEMEHHOW M3MEPUTENBHON TEXHUKM, METO4AaMU CMCTEMaTU3aunM U aHanuaa pesybTaToB
XUMUYECKMX IKCMEPUMEHTOB, M3MEPEHWIA NPU PELLEHNM TUMOBLIX 3a4a4y B obnacTu
npodeccnoHanbHOM AeaTeNbHOCTU, CBA3aHHOW C 3aLLMTON OKpYXatoLlen cpeabl.

6.2 Cuctema 1 KpuTepmm oLeHNBaHUA

LLikana oueHuBaHna

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

YcTHoe cobecenoBaHmne

MucbMeHHas paboTa

5 (oTnun4HO)

MonHbIN ncyepnbiBalOLWNN OTBET,
nokasbiBalLWUN NOHUMaHME npeameTa.
OpueHTpyeTCsl B OCHOBHbIX TEPMUHAX,
3HAKOM C JOMOMHUTENBHON NMTEepaTypou,
npaBunbHO OTBEYaeT Ha JOMNOSTHUTENbHbIE
BOMpPOCHI.

CTyneHT nokasbiBaeT NpaBuiibHOE
NOHUMaHMWE YCrnoBMS 3agayn, Bnageer
HaBblKaMW aHanu3a ycrnoBusl, BbIbopom
HY>XHbIX 3aKOHOB 1 hopMyI And ee
peLleHuns.

YMeeT npaBuiibHO 06 BACHUTL
TeopeTnyeckme OCHOBbI aHanMTUYeCKNX
MEeTO40B M NpaBuIibHO BbIGpaTb METoA
aHanuaa.

4 (xopoLwuo)

CTaHgapTHbI OTBET, NULEHHBIN
vHamMBuayanbHocTu. [lonyckaet
HEe3Ha4NTENbHbLIE NMOrPELLHOCTU NPU OTBETE
Ha BOMpOCHI.

CTyneHT nokasbiBaeT OCTAaTOUHOE
NOHUMaHWe ycrnoBusa 3agadn, Bnageet
HaBblkaMy aHanu3a ycroBsus, nyTaeTcs B
BblOOpE HY>KHbIX 3aKOHOB M opMyI Ans ee
peLleHuns.

YMeeT npaBuibHO 00BbACHUTb
TeopeTnyeckme OCHOBbI aHanUTUYeCKNX
MEeTO40B M NpaBuIibHO BbIGpaTb MeToA
aHanuaa.

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

3 (yooBneTBOpUTENbHO)

MokasbiBaeT 3HaHWs y4ebHoro matepuana
B MMHMManbHoM obbeme. [lonyckaeT
GonbLIOe KONMYECTBO HEMPUHLMNMATBHBIX
owmnboK. MoXeT yCTpaHUTb X C NMOMOLLbO
npenopaeaTens.

CTyOeHT nokasbiBaeT HeJoCTaTo4Hoe
NOHWMaHVe yCrnoBusa 3afayu, nyTaeTcs B
BbIGOPE HYXKHbIX 3aKOHOB 1 hopMyn Afs ee
peLueHust.

HenonHbi oTBET, €CThb OLNGKU B
N3N0XEHUN Heckonbkux Tem. MNMyTaeTtcs B
TepMUHaXx.

2 (HeygoBMNETBOPUTESBbHO)

He moxeT oTBeTUTL Ha Bonpoc 6e3
NnoMoLLY ak3ameHaTopa. MHOro4YMcrneHHble
rpyoble ownbKu.

He noHumaeT ycrnoBue 3agayu, He MOXeT
NpeanoXuTb BapnaHTbl pewweHusi. He 3HaeT
TEOPETUYECKMX OCHOB aHaNUTUYECKUX
METOLOB M HE MOXET NpaBUIbHO BbiGpaTb
MEeTOL aHanm3a nog KOHKPETHbI 0ObEeKT.

MonbiTKa cnMcbiBaHUS, UCMONb30BaHNA
Hepa3peLlleHHbIX TEXHUYECKNX yCTpOIZCTB
UK Nofb3oBaHWe NOACKa3Kowm apyroro
vyeroBeka.




BbInonHeHbl 1 3a4TeHbl Bce nabopaTopHble
paboTbl cornacHo paboyel nporpaMme.
3auTeHo Mony4yeHbl NMOMNOXUTEMbHbIE Pe3ynbTaThl
NpW BbINOMHEHNE KOHTPONbHbIX paboT,
OTBETOB Ha BOMPOCHI KOMNIOKBUYMOB.

He 3auTteHo oTpuuaTternbHble UM 4aCTtu4Ho

BbINOMHEHbI (HaCTUYHO BbIMOMAHEHDI), HO He
3a4TeHbl Bce nabopaTtopHble paboThbl
cornacHo paboyert nporpamme. Nony4yeHsbl

oTpuuaTernbHble pe3yrnbTaTbl Npu
BbINOJIHEHNE KOHTPOJIbHbIX pa60T, OTBETOB
Ha BOMPOCHI KOJTIJTOKBUYMOB.

6.3 TunoBble KOHTPOJIbHbIE 3aAaHUA U/WINU UHbIEe MaTepuarnbl, UCMOJIb3yeMblie ANsl OLeHKU pe3ynbLTaToB
oby4yeHuns
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n ®dopmMynMpoBKM BONPOCOB
Cemectp 2

1 OCHOBHbIE MOHATUS aHANUTUYECKON XUMUN.

2 BrnvsiHne anekTpocTtaTU4eCcKkux B3auMOAENCTBUIN Ha paBHOBeCHE.

3 BrnvsiHme xumMuyeckux B3auModencTBuin Ha paBHOBECKE.

4 PacuyeT pH B pactBopax cUnbHbIX U cnabbiX KUCNOT 1 OCHOBAHWIA.

5 KoHUEHTpauWoHHbIe KOHCTaHTbl AMs ONUCaHNS PaBHOBECUIN B pearibHblX CUCTeMax.

6 BnusiHne pH Ha gnccoumaumto cnabbix OAHOOCHOBHLIX KACHOT.

7 BnusaHne pH Ha gnccoumaumio cnabbix ABYXOCHOBHbIX KMCIOT.

8 MexaHn3m rugponusa. KonnyectBeHHble XapakTepUCTUKM NpoLecca rmaponnsa; KOHCTaHTa rmgponmaa,
CcTeneHb rmgponusa.

9 Bbluncnenve pH B pacTBopax rugponmayoLmxcsa Conen.

10 BydepHbie cuctembl. MexaHuam bycepHoro aenctems.

11 PacueT pH B bydhepHbix cuctemax. NoHaTne o BydepHon eMkocTh. BeluncneHme 6ycdepHon eMKocTu.

12 Knaccudurkaums TMTPUMETPUYECKMX METOLOB aHanuaa.

13 Teopun KUCNOTHO-OCHOBHbIX MHANKATOPOB.

14 YpaBHeHue HepHcTta. CTaHgapTHbIM U hopManbHbI NoTeHuuansbl.

15 BrnvsaHmne xummnyecknx B3aMMoaenCTBUN Ha BENNYMHY OKMCNUTENbHO-BOCCTAHOBUTESLHOTO MOTeHUMana: pH,
koMnnekcoobpasoBaHue, obpasoBaHe MariopacTBOPUMbIX COEOUHEHWN.

16 Mprpoga XxMMMYecKon CBA3N B KOMMSEKCHBIX COEAMHEHUSIX C TOYKM 3PEHNS TEOPUN KPUCTaNIMYECKOro norsi.

17 Mpupona )fMMquCKOVI CBSA3N B KOMMMEKCHbLIX COEANHEHUSAX C TOYKN 3PEHUS METOAA MOSIEKYNSPHbIX
opb6uTanein.

18 Cxema obpasoBaHusi ocagka. MexaHn3Mbl OCaXaeHUs.

19 dakTopbl, BAMAIOLWME HA NOSHOTY OCaXAEHWNs1 OCaLKOB.

20 MpununHbl 3arpsasHeHnsa ocagkoB. Knaccuduvkauus pasnuyHbiX BUOOB COOCaXAEHMS.

21 Cnocobbl YMEHbLUEHNST COOCaXAEHUS.

Cemectp 3

29 KonuuecTBeHHbIN aHanun3. 3agayn KonnyecTBeHHOro aHanmaa. Metoabl kKonmyecTBeHHOro aHanusa. PacyeTsl B
KONnM4yeCcTBEHHOM aHanuse.

23 XapakTepucTuka TUTPUMMETPUYECKOro aHanmaa. Peakumm, ucnonb3yemble B TUTPUMETPUYECKOM aHanNu3e.
Knaccudukaumst METOO0B TUTPUMETPUN.

24 OCHOBHOW 3aKOH B TUTPMMETPUYECKOM MeToe aHanunsa. PacuyeTbl B TUTPUMETPUN.

o5 KucnoTtHo-ocHoBHOe TupoBaHue. Knaccndgukauma metoga. CTangapTHble pacTBopbl. BeluncneHne
KOHLIEHTpaLM BOAOPOAHbLIX MOHOB, pH B pacTBopax aneKTponmToB.

26 TuTpoBaHWe CUIbHON KNCNOTbI CUINbHBIM OCHOBaHUEM. KprBble TUTPOBaHUS.

27 TuTpoBaHue crabbix KUCNOT CUIbHLIMW OCHOBaHUSIMU. TUTPOBaHUE CUIbHbIX KUCMOT CnabbiMn OCHOBaHUSIMM,
KpuBble TUTpoBaHus.

28 TuTpoBaHue crabbix KMCNOT cnabbiM1 OCHOBaHUAMU. KpuBble TUTPOBaHUS.

29 MoHHasa Teopust KNCNOTHO-OCHOBHbBIX MHAMKATOPOB.

30 XpomodhopHasi TEOPUSA KUCITOTHO-OCHOBHBIX MHOMKATOPOB.

31 OkucnmTenbHO-BOCCTaHOBUTENBHOE TUTPOBaHue. KpuBble TUTPOBaHMS.

32 MeToabl 06Hapy>XeHUS1 KOHEYHOW TOYKU OKUCITUTENBHO-BOCCTAHOBUTENBHOIO TUTPOBAHMKSI.




33

KOMI'IJ'IeKCOHOMeTpVI‘-IeCKOG TUTpoOBaHMe. KpVIBbIe TUTPOBaHUA.

34 MeToabl 06HapyXeHNS1 KOHEYHOW TOYKN KOMMIIEKCOHOMETPUYECKOTO TUTPOBAHUS.

35 YcnoBus ocaxgeHust Kpuctanndyeckmx 0CagakoB. YCnoBus ocaxaeHns amopdHbix ocagkoB. CoocaxaeHue.

36 OcobeHHOCTU KONNOWAHbIX PaCTBOPOB U CNOCOBLI MX NOMyYeHUs.

37 OcagutenbHoe TuTpoBaHue. Kpusble TUTpOBaHMS.

38 MeToabl 06HapyXeHNs1 KOHEYHOM TOYKU OCAQUTENBHOIO TUTPOBAHMS.

39 CyLHOCTb rpaBMMETPUYECKOro aHanmaa. Tunbl rpaBUMeTPUYECKNX 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 BOAOPOAaA.

43 OnekTpoabl CpaBHEHMS.

44 MoTeHunomeTpuyeckoe TUTpoBaHue. Cnocobbl onpeaeneHns KOHEYHOM TOYKM TUTPOBAHWS.

45 NoHcenekTnBHble anekTpoabl. OCHOBHbIE XapaKTePUCTUKM MOHCENEKTUBHbIX 3NIEKTPOAOB.

46 Knaccudukauus NOHCENEKTUBHbBIX 3NEKTPOOOB.

47 KoHgykTomeTpus. MNpsamasa n kocBeHHasi. XapakTepuctuka MeTogoB.

48 KoHgykTomeTpuyeckoe TutpoBaHue. CylHocTb MeToga. OnpegeneHme TOUKM 9KBMBANEHTHOCTM MO
9MNEKTPOMNPOBOAHOCTW.

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

50 TeopeTunyeckne oCHOBbI BONbTaMNePOMETPUYECKOro aHanusa. YpasHeHne Nnbkosuya.

51 OnpepeneHne KOHUEHTPaLUKN BELLECTB B pacTBOPE BOfIbTaMNEPOMETPUYECKMM METOO0M.

52 TeopeTunyeckme oCHOBbI METOAA IMUCCUOHHOM cnekTpockonun (3C)

53 KayecTBeHHbIN SMUCCUOHHBIN aHanms.

54 KonnuecTBeHHbIN cnekTpanbHbIi aTOMHO-3MUCCUOHHbIN aHanua. PoTtorpadunyeckmne MeToabl.

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

56 TeopeTnyeckne OCHOBbI METOAA aTOMHO-abCOpPOLMOHHOM CNEKTPOCKOMNUN.

57 Cnoco6bl onpeaeneHnst KOHLEHTPauun BELLECTB C MOMOLLbI aTOMHO-abCopOLMOHHOM CNEKTPOCKONUN.

58 TeopeTnyeckne 0CHOBbI (DOTOMETPUYECKMX MeTOA0B. OnTnyeckme CBONCTBA OKpaLLEHHbIX PAaCTBOPOB. 3aKOHbI
NpOXoXaeHMs cBeTa Yepes BelecTBO. MonapHbIi koadhduumeHT abcopbumm (nornoLleHus).

59 LiBeT pactBopa. CnekTpbl nornoweHnsi. Bbibop ycrnosuii Ans KONopuMeTpruyecknx onpegeneHunin. MNMpuymHol
OTKIMOHEHMS OT OCHOBHOIO 3aKOHa (DOTOMETpUM.

60 XapaKTep1CcTuKa OCHOBHbIX Y3110B, MMEIOLLNXCA BO BCEX CreKTparnbHbIX npubopax.

61 Cnocobbl M3MepeHnst UHTEHCUBHOCTW CBETOMOTNOLWEHNs. BuayanbHble MeToabI.
POTOINEKTPOKONOPUMETPUYECKNE METOAbI.

62 Annapatypa ansa ¢oTo3NeKTPOKONOPUMETPUIECKUX n3MmepeHnn. OgHonyyeBble (DOTOINEKTPOKOSTIOPUMETPbI.

63 doTomeTpunyeckne MeToabl onpeaeneHns KOHLEeHTpaumm BeLeCcTB B pacTBope.

64 MpowncxoxaeHue NK-cnektpos. Obnactu NK-cnektpa.

65 Pernctpaums MIK-cnekTtpos. NMpumeHeHune NK-cnektpomeTpun

66 TeopeTnyeckue OCHOBbI NMIOMUHECLEHTHOrO MeToga aHanusa. Knaccudmkaumsa nloMmHecUeHLmUn.
JTiommnHodopbl. MexaHn3M BO3HUKHOBEHMWS JIFIOMUHECLEHLINN.

67 3akoHbl NnoMmnHecueHUMmn. TyleHne NIOMUHECLLEHLINN.

68 Annapatypa ans noMmnHecLeHTHOro aHanmaa. ®dnyopumeTpbl. CnektpodnyopumeTpbl.

69 MpakTuyeckoe NpumMeHeHue TOMMHECLIEHTHOTO aHanusa. CopTOBoﬁ_ ﬂrOMVIHeCLI,eHTHbIVIv aHanms.
JTloMnHecLeHTHasa MUKpockonus. KaueCcTBEHHbI U KONMYECTBEHHbI MIOMUHECLIEHTHbIV aHanua.

70 TeopeTnyeckue 0CHOBbI HehenoMeTPMYECKOro N TypomanmMeTpuyeckoro MeTogoB aHanmaa.

71 MeToabl onpegeneHns KOHLEHTpaUmmM BELLECTB B pacTBOPE C MOMOLLbI0 HedhenomMmeTpnyeckoro m
TypOuaNMeTPUYECKOro METO0B aHanm3a.

72 AnnapaTtypa Ans nposegeHus HedhenoMeTprUIeCcKoro n TypbmanmeTpmuyeckoro METOLOB aHanmsa.

73 Monapusauma monekyn. BeiBoa dopmynel JlopeHu-JlopeHTua.

74 TeopeTunyeckme oCHOBbI pepakToMeTpruyeckoro Metoga aHanmsa. lNokasarens npenomneHnsi. 3aBUCMMOCTb
nokasaTtens NpenomsieHns OT pasnnyHbIX hakTopos.

75 MpakTnyeckoe npumeHeHne pedpakTomeTpum.

76 TeopeTunyeckme ocHOBbI XpoMaTorpaduyeckoro metoga aHanmsa. Knaccndukaums xpomatorpaduyeckmx
MEeTO0B.

77 Buabl xpomatorpacdum no MexaHnsmam pasgenerus. MonekynspHo-aacopbumnoHHast xpomaTtorpadms.

78 MoHoobmeHHas xpomatorpadus. OcagodHas xpomaTtorpadusi.

79 TeopeTudeckne oCHOBbI XpoMaTtorpadnyeckoro aHanmaa rasos. [1puHUMN razoBor xpomMaTtorpaguu.




80 Annapatypa ans rasoBomn xpomaTtorpadum.

81 PacnpegenutenbHasa xpomatorpadgusi. OKMCnNmnTenbHO-BOCCTAaHOBUTENbHAsH XpomaTorpadus.

82 OcobeHHOCTU 1 BMAbI BbICOKO3((DEKTUBHOW XUOKOCTHOM XpoMaTtorpaduu.

83 Annapatypa ans BbICOKO3(EKTUBHOM XMUAKOCTHON XpomaTtorpadun.

6.3.2 TunoBble TeCcTOBbIe 3a4aHNA

He npegycmoTpeHo
6.3.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIE 3aAaHusA (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. Haeecky 2,8530 r xnopuga HaTpusi pactBopunu B MepHou konbe emkocTbto 500 cm3. Ha tutpoBaHme
20,00 cm3 pactBopa uspacxogosanu 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). Bblumcnntb MaccoByto 4O
xnopwga HaTpusa B obpasue.

3. o kakoro o6bema Hy)XHO JoBeCTU pacTBop, B koTopom cogepxutcd 1, 530 r NaOH, ytobbl Ha TUTpoBaHue
20,0 cm3 pacTtBopa m3pacxogoatb 14,7 cm3 pacteopa 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 mapacxogosanu 18,34 cm3 pactesopa NaOH. Onpegenute MONSPHYHO KOHLEHTPaLUUIo
akBmBaneHTa 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 fo6aBuTb k 200 cm3 pactBopa conu xenesa (Il), 4tTobbl caenatb pactBop To4HO 0,05 H.?

6.4 MeToanuyeckue maTepuansl, onpeaensiowmne npoueaypbl oLleHUBaHWUs pe3ynbTaToB 06yyeHus
6.4.1 YcnoBus gonycka obyu4atoLierocsi K npoMeXyTo4HON aTTecTaumMm M nopsaoK NMKBUAALMM akageMM4ecKom
3a0MmKeHHOCTH

MpoBegeHve NPOMEXYTOYHON aTTecTaluumn pernameHTMPoOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CI6IYITa
«[lonoxeHne 0 NpoBeAeHUM TEKYLLEro KOHTPOMS YyCNeBaeMOoCTU 1 NPOMEXYTOYHOM aTTecTaumnm oby4varoLwmxcs»

Ycnosuamn gonycka obyyatoLerocs kK npoMexXyTOYHON aTTecTaumnm SBnsoTCS BbINONHEHNE M 3aLlnThbl BCEX
nabopaTtopHbIX paboT cornacHo paboyen nporpamme; NONOXUTENbHbIE Pe3ynbTaTbl BbINOMHEHUST KOHTPOMbHbLIX paboT,
OTBETOB Ha BONPOCH! KOMMOKBUYMOB.

6.4.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + [NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

6.4.3 Oco6eHHOCTH nposeneHuns npome)KyTquoﬁ aTrTecTauuu no gucunninunHe

Bo3MOXHOCTb NONb30BaTbLCA crnpaBoOYHbIMU Tabnuuamm un KanbKyrnATOPOM.
BpeMFl NnoaroTOBKM OTBETOB Ha 3a[aHUSA 3K3aMeHaunoHHoro buneta - 45 MWHYT.

7. YYHEBHO-METOAWYECKOE N (H®OPMALIMOHHOE OBECMNEYEHUE AUCLUMIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO | [oa nspaHus | Ccbinka
7.1.1 OcHoBHas y4yebHas nutepaTypa
MonyaktoBa, B. A., dunsmKo-xumMmyeckme Metoabl Benropoa: benropoackui https://www.iprbooks
MyxaueBa, B. [. aHanusa rocy4apCTBEHHbIN hop.ru/92304.html
TEXHOJTOTNYECKUN 2018

yHuBepcuTeT um. B.I".
LWyxoea, 36C ACB

3onoTos 1O. A. BBegeHune B aHanMTU4eckyto https://ibooks.ru/read
XUMUK. — 2-e n3g,., Mocksa: Jlabopatopus 2020 ing.php?
3IIEKTPOH. 3HaHu1 short=1&productid=3
72679
MonyaktoBa, B. A. AHanuTuyeckasa xmmusi. Benropoa: benropoackui https://www.iprbooks
XuMmnyeckme metoabl rocy0apCTBEHHbIN hop.ru/92239.html
aHanunsa TEXHOJTOTNYECKUN 2018

yHuBepcuteT um. B.I".
LWyxoea, 36C ACB

7.1.2 JlononHuTenbHasa y4yebHasa nutepartypa

AnapHes, A. U., AHanuTuyeckas xummna n Hosocunbupck: https://www.iprbooks
KasakoBa, A. A., (PU3UKO-XUMUYECKME METObI HoBocnbupckuit hop.ru/91180.html
AnekcaHgposa, T. 1. aHanusa rocyaapCTBEHHbI 2018

TEXHUYECKUN

YHUBEPCUTET




CrapukoBa T. A,
JNbicoBa C. C.,
3esaukui HO. 3.,

AHanuTuyeckas XMMmns n
PUNKO-XUMUYECKME METOAbI
aHanusa. Puaunko-

http://publish.sutd.ru/
tp_ext_inf_publish.ph
p?id=3162

XonoxoHosa J1. N. XUMUYECKME METObI Ccne.: cnerynta 2016
nccnenoBaHus.
NoHoobmeHHas
xpomatorpadus
JlnHbko, UN. B., TeopeTunyeckne oCHOBbI http://www.iprbooksh
PyaHuukas, O. B., aHaNNUTU4YECKON XUMNKN Mocksa: Poccuimcknin op.ru/104270.html
KynTbiwkuHa, E. K., YHUBEPCUTET APYXObI 2018
HobpoxoToea, E. B., HapoaoB
XpycTtanes, B. H.
JlbicoBa C. C., AHanuTudeckas Xxumus n http://publish.sutd.ru/
CkpunHukoBa T. A., HU3MKO-XUMUYECKME METOAbI tp_ext_inf_publish.ph
3eBaukum 0. 3. aHanunaa. Pusnyeckas p?id=2017201
xumus. NMoTeHumomeTpus. Ccne.: cnerynTn 2017

HOTeHLlMOMeTpI/I‘-IeCKOG
TUTpOBaHue

7.2 MNMepeyeHb npocdeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPAaBOYHbIX CUCTEM
Cnmcok PU3MKO-XUMNYECKMNX BeNnYmH cucteMbl CY ¢ 0603HaYeHUAMU U pa3mMepHOCTbI0 [QNEKTPOHHbIV pecypc).

URL: http://old.iupac.org/reports/1993/homann/index.html
OkncnnTEenbHO-BOCCTaHOBUTENbHbIE MOTeHUManbl [OneKTpoHHbIn pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

OneKTpoHHO-6MbnmoTeyHas cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru
OnekTpoHHas 6ubnuoTeka y4yebHblx nsgadmin CN6ryYNTO [SnektpoHHbIn pecypc]. URL: http://publish.sutd.ru

7.3 I'Iepeqel-lb NIMLEH3UOHHOro U cBO60AHO pacnpocTpaHaeMoro nporpamMmmMmHoro obecneyeHus

Microsoft Windows
MicrosoftOfficeProfessional

7.4 OnncaHme maTepuanbHO-TeXHU4YECKOMN 6a3bl, HeOO6XO0AUMOM ANs OcyllecTBNeHus o6pasoBaTefibHOro
npouecca no gucuunnuHe

NaGopaTopHble 3aHATUSI CO CTyAeHTaMu NPOBOASATCA B CrieLManu3npoBaHHbIX MOMELLEHUAX kadeapbl,
060pYyA0BaAHHBIX XMMUYECKOW MOCYA0N, XMMUYECKUMU peakTUBamMu, U3MepUTENbHbIMK NprGopaMu, AUCTUNIATOPOM,
CYLUMMbHBIMY LWKadaMm, MyderbHOM NeYbio, KOMNLITEPOM.

Ayautopus OcHalueHne
MynbTumeamniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka

JlekunoHHas

ayauTopust

YyebHasa aygmTtopus

CneuvanuanpoBaHHas meGernb, Aocka
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