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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucunnnuHebl: CCbOpMVIpOBaTb KOMneTeHuunmn o6yqa|ou.|,er00ﬂ Bobnactu npoesegeHnAa XxmuMn4eCcKkoro aHanumaa
Pa3NnNYHbIX 00BbEKTOB MCCNegoBaHUs ¢ UICNOSNb30BaAHMEM XMMUYECKHX, q)msmqecmx n q3VI3VIKO-XVIMVI‘-IeCKVIX MeTo0B.

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:
MpenBaputenbHaa NOAroTOBKa NpeanonaraeT co3faHne 0CHOBbLI ANs (DOpMMPOBaHUS KOMMETEHLUMI, YKa3aHHbIX B M.
2, NPU U3y4eHUN OUCLIUNIIUH:

O6was n HeopraHuyeckasi XMMnsi
MaTtemaTuka
dunsnka

2 KOMMNETEHUMU OBYYAIOLLUEIrOCA, POPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNINUHDbI

OlNK-2: Cnoco6eH ucnonb3oBaTtb MateMmaTunyeckue, q)uauqecme, (*)VI3VIKO-XMMVI‘-IeCKVIe, XnMu4dyeckue metToabl
AnA peweHnsa 3agay ﬂpOd)eCCVIOHaHbHOVI AeATeNIbHOCTU

3HaTb: OCHOBHbIE XMMWYECKME 3aKOHbI U Teopuun, CbVI3VIKO-XVIMVI‘-IeCKVIe MEeTOObl aHalnin3a, OCHOBHbIE 3Talbl KA4€CTBEHHOIO U
KOINMM4eCTBEHHOro XuMMun4yecKkoro aHanumsa pasrimyHbiX BelwecTB, MeTodbl pasfeneHna U KOHUEeHTpupoBaHUA BeLLeCTB,
METPOJIorM4eckne XxapakTepucTmkm Knaccn4eCknx MeTogoB aHanumsa.

YMeTb: noarotoBuTb Npoby K aHanmay, NporHo3npoBaTb BrMSHUE Pa3fnUYHbIX (PakTOPOB Ha paBHOBECUE B XMMUYECKUX
peakumsax, BbINOMHUTL aHann3 obbekTa KnaccuyeckMM MeToAOM, MNPOBECTM CTaTUCTUYEecKyrdo 00paboTKy pesynbTaToB
N3MepEHUN.

BnapeTtb: HaBbikamn paboTbl C XMMUYECKMMWU peakTMBamMn 1 npubopamu, NpoBeaeHUss KONMYECTBEHHOIO U KayeCTBEHHOTO
aHanuaa XMMm4ecKkMMn 1 prU3nMKo-XMMmMYeCKMMmn MetTogamm, HaBblkamMmy KOPPEKTHOM OLIEHKM MOrpeLuHOCTEN NPU UX NPOBEAEHUN.

3 COAEPXAHUE OUCLUMNUHDbI

KoHTakTHas
paboTa

CP dopma

fex. | nas. | (sacw) | ToVCr0
(vacol) | (vacel)

HavnmeHoBaHWe n cogepxaHne pasgenos, TeM U y4ebHbIX
3aHATUN

Cemectp
(kypc onsa 3A0)

Pasgen 1. BeBegeHne n meTponornyeckme OCHoBblI
XMMKWYECcKoro aHanuaa

Tema 1. OCHOBHbIE NOHATUSA aHANUTUYECKON XUMUN.
MpeameTt aHanuTu4eckon xummn. CTpykTypa
aHanNUTMYEeCKON XMMnn. 3Ha4eHne aHanUTUYECKON XUMUN
B pa3BUTUN €CTECTBO3HAHUS, TEXHVKN U HAPOAHOrO
Xx03aKncTBa. Bugbl aHanmsa: n3oTonHbIn, 3NIEMEHTHBIN,
PYHKUNOHANbHbIN, CTPYKTYPHbIA, MOMNEKYNAPHbIN, 2
¢asoBbln. XuMmuyeckmne, pusnko-xmmmyeckume,
dusnyeckme n buonornveckme metoabl aHanusa. Makpo-,
MUKPO- 1 yNbTpaMuKpoaHanms.

CoBpeMeHHOe COCTOSIHWE N TEHAEHLMM Pa3BUTUS
aHanNUTMYEeCKON XMMUW: MHCTPYMEHTanm3aums,
aBToMU3aLMd, MaTeMaTmn3aLms, ysenumieHme onum
du3nMYecknx MeTodoB, nepexos K MHOFOKOMMOHEHTHOMY
aHanuay.

1 2,75




Tema 2. OCHOBHble METPOSIOrMYECKNE NOHATUS U
npeacTaBneHnsi. AHanMTUYECKUIA CUTHaM U NOMEXMN.
O6bem nHpopMaLum B aHaNMTUYECKOM CuUrHane.
OCHOBHblE CTagnn XMMU4eCcKoro aHanuaa. Beibop meToaa
aHanusa u cocTtaBneHue cxemMm aHanuaa. Knaccudmkauus
norpeLuHocTen aHannsa. OCHOBHbIE XapaKTePUCTUKN
MeToa aHanu3a: NpaBUSIbHOCTb U BOCMPOM3BOOUMOCTb,
K03 pMLUMEHT YyBCTBUTENBLHOCTU, Npeaen obHapyXeHus,
HWKHSS1 1 BEPXHSAS TPaHULbl onpeaenseMbiX cogepXaHui.
Cratuctnyeckas obpaboTka pesynbTaTtoB M3MEPEHUN.
JlabopaTopHas pabota: TexHunka 6e3onacHoOCTH.

Paspen 2. PaBHoBecUsi B FOMOreHHbIX cucTemMax

Tema 3. Xumnyeckne paBHoOBeCUSA B peasibHbIX CUCTEMAX.
dakTophbl, BNUSAIOLLME HA paBHOBECUE B peasibHbIX
cuctemax. BnusiHue anekTpocTaTudeckmnx
B3anMOAeNCTBUN Ha paBHoBecue. KoadhduumeHTsl
akTuBHOCTU. MoHHas cuna. pactBopax. Teopusa [lebas-
Xtokkend. Baanmocsasn mexgy MOHHOW CUITOn 1

K03 PMUMEHTOM aKTUBHOCTU. BnusiHme conbBaTtaumnm Ha
paBHoOBecKe. BnusHne xmmMmnyeckux B3aMmogencTBmuin Ha
paBHoBecue. OnncaHme CroxHolx paBHoBecuin. Metoa
KOHKypupyowmx peakuun. Obwasa n paBHoBecHas
KOHUEeHTpaumn. KoHUEHTPaUNOHHbBIE KOHCTaHTHI.

Tema 4. PacueT pH B pacTBopax KACMOT, OCHOBaHWNA,
COnem, KUCNOTHO-OCHOBHbIX BydepHbIX cuctemax.
Bbluncnernna pH pactBopoB 04HOOCHOBHbIX KMCAOT U
OLHOKUCITOTHbIX OCHOBaHWIA, MHOrOOCHOBHbIX KUCMOT 1
MHOFOKUCITOTHBIX OCHOBaHWIA, CMECU KMCIOT U OCHOBAaHWMA.
KoHCcTaHTa KMCMOTHOCTM U OCHOBHOCTW. BnnaHue pH Ha
anccoumaumio crabbix OAHOOCHOBHBIX KUCIOT. BnnsHune
pH Ha anccouunauuio cnabblxX ABYXOCHOBHbIX KUCHOT.
PaBHoBecus B npoueccax rugponusa. MexaHuambl
rmgponuaa. KonuyecTBeHHbIe XapakTepucTukn npovecca
rmgponusa. BeluncrneHne pH pactsopos conen,
06pa3oBaHHbIX aHMOHaMW MHOTOOCHOBHbIX KACHOT.
BydepHble cuctembl 1 Ux cBorcTBa. PacyeT pH.
BydepHas eMkocTb. 3aBUCUMOCTbL BydhepHO EMKOCTH OT
KOHLeHTpauuun 6ydepHoro pacteopa. bydepHas eMkocTb
CUIbHBIX KMCINOT M OCHOBAHWN.

Bsaumopenctesue kKMcnoTbl U ocHoBaHus . PacyeT pH.

Tema 5. TuTpnmeTpmyeckme MeToabl aHanmsa.

MeToabl TUTPUMETpUYECKOro aHanuaa. Knaccudukauyms.
TpeboBaHus, NnpeabaBnsieMble K peakuun B
TUTPUMETPUYECKOM aHanuse. Bugpl TMTpUMETPUYECKNX
onpegeneHuii: npsiMoe 1 obpaTHoe TUTPOBaHWE,
onpegerneHune no 3ameweHunto. Cnocobbl BelpaXkeHUs
COCTaBa PacTBOPOB B TUTPUMETPUN. DKBUBANEHT.
MonsapHasa macca aksmBaneHTa. MonspHas
KOHUeHTpauwus. MNepBuyHble cTaHgapTbl, TpeboBaHMs K
HUM. drKcaHanbl. BropuyHble ctaHgapTsl. Buabl KpuBbix
TUTpPOBaHUS (s-00pasHble, NMnHelHbIe). Ckayvok
TUTpOBaHKUs. Tovka 3KBUBANEHTHOCTU N KOHEYHASs TOYKa
TUTPOBaHWs. ABTOMaTMyeckme TUTpaTopsl.
JlabopaTopHas paboTta: KNCNOTHO-OCHOBHOE TUTPOBaHUE.
AunanmeTpus.




Tema 6. KucnotHo-ocHOBHOE TUTPOBaHMe.

MocTpoeHne KpUBLIX TUTPOBAHUS: CUITbHAsA KMcnoTa —
CUIbHOE OCHOBaHWe, criabas Kucnota — CUIbHOe
OCHOBaHWe, cuUnbHas KucrnoTta — cnaboe ocHoBaHwe,
cnabas kucnorta — cnaboe ocHoBaHue. BnusaHne
BEMWYMHbI KOHCTAHT KUCINOTHOCTU MUITM OCHOBHOCTM,
KOHLEHTpaLuun KUCIOT UM OCHOBaHUM 1 TemnepaTypbl Ha
XapakTep KpuBbIX TUTpoBaHus. MNpasuno Bbibopa
nHaukaTopa.

KncnoTtHo-ocHOBHOE TUTPOBaHWE B HEBOAHLIX cCpeaax.
Teopun KUCNOTHO-OCHOBHLIX MHAMKaATOpOB. Hanbonee
NCMNoMb3yeMble KMCIIOTHO-OCHOBHbIE MHOVKATOPbI.
OWwmnbkn TUTPOBAHWSI NPY ONPELENEHNN CUMbHBIX 1
cnabbIX KUCMOT U OCHOBAHMIN, MHOTOOCHOBHbIX KUCIOT U
OCHOBaHWIA.

JlabopaTopHas paboTa: KucnoTHo-oCHOBHOE TUTPOBaHME.
AnkanumeTpus.

Paspgen 3. PaBHoBecUsi B OKUCIIUTESbHO-
BOCCTAHOBUTENbHbIX Npoueccax

Tema 7. OKMCNIMTENbHO-BOCCTAaHOBUTENBHOE paBHOBECUE.
OneKTpoAHLIN NnoTeHuman. YpaBHeHme HepHcra.
CtaHgapTHbIN 1 bopMarnbHbIn NOTeHuuansl. BnuaxHne
XUMMYECKNX B3aUMOAENCTBUIN HA BESNTUYUHY
OKUCTUTENbHO-BOCCTAaHOBUTENBHOMO NOTeHumana: pH,
KoMnnekcoobpasoBaHme, obpasoBaHne
ManopacTBOPUMbIX coeMHeHUN. KOHCTaHTbl paBHOBECUS
OKVCNNTENBbHO-BOCCTAHOBUTENBHbIX peakumin. CBA3b
KOHCTaHTbl paBHOBECUSI CO CTaHAAPTHbIMU
noTeHunanamu. HanpaeneHvne peakuumn okucreHns-
BOCCTaHOBIeHUs. PakTopbl, BNUSIOWLNE HA HanpaBneHe
OKVUCNNTENbHO-BOCCTAHOBUTENMbHbBIX pPeaKLUin.
MexaHn3mbl OKUCNUTENBbHO-BOCCTAHOBUTENbHBLIX
peakumn.

OCHOBHble HEOpPraHU4YeCKMe U opraHuyeckne oKMcnuTenm
1 BOCCTaHOBUTENW, NPYMEHSIEMbIE B aHanuse.
JlabopaTopHas pabota: OKMCnMTEnNbHO-
BOCCT@HOBMWTENbHOE TUTpOBaHue. [lepmaHraHaToMeTpus.

Tema 8. OKMCNIMTENbHO-BOCCTAaHOBUTENBHOE TUTPOBAHUE.
PacueT 1 noctpoeHne KpmBbIX TUTPOBaHWs. PakTopbl,
BNUAIOLLIME HA XapaKTep KPUBbIX TUTPOBAHMS:
KomMnrekcoobpa3oBaHue, KOHLEHTpaLnsi MOHOB
BOAopoaa, noHHas cuna. Cnocobbl onpeaeneHus
KOHEYHOW TOYKM TUTpoBaHus. Hanbonee nssectHole
OKUCTUTENbHO-BOCCTAaHOBUTENbHbIE MHAUKATOPbI.
MorpelwwHocTn TUTPOoBaHUA. MeToabl OKMCANTENBHO-
BOCCTaHOBUTEMbHOrO TUTPOBAHUS: NEPMaHraHaToMeTpus,
OnXpomaTtomeTpus, MO4o- N MOOUMETPUS U ap.
JlabopaTopHas pabota: OKMcnMTenbHoO-
BOCCTaHOBUTEMNbHOE TUTPOBaHWe. Moau- u ilogomeTpus.
KoHTponbHasa pabota Ne 1. no Teme: "PaBHoBecus B
FOMOFEHHbIX U OKUCIIUTENbHO-BOCCTAaHOBUTENMbHbIX
cnctemax”.




Paspen 4. PaBHOBecus B npoueccax
KoMniekcoobpasoBaHus

Tema 9. KomnnekcHble coeguHEeHUs.

Tunbl KOMMNEKCHBIX COEOUHEHU, UCMONb3YEMbIX B
aHanuTu4eckon xmmun. Knaccudumkaumsa KOMnIeKCHbIX
COEOVHEHMNI NO XapaKTepy B3anModencTeums Metans-
nuradg, no og4HOPOOHOCTU NuUraHaa u
KomnriekcooobpasoBaTens: BHyTpUCHEPHbIE 1
BHELUHeCcdepHbIE KOMMIEKCHI, OAHOPOAHONUIAHOHbIE U
CMeLUaHHOoNMraHaHble, NonusaaepHoble.

Mpupoga XMMmMYeckom CBA3N B KOMMEKCHbIX
coeguHeHusax. Teopus kpuctannuyeckoro nons. Metog
MOJIEKYNSIPHBIX opbuTanen.

CneKkTpoxmMmmn4eckun psag nuraHgos.

KonmyecTBeHHbIE XapaKTEPUCTMKN KOMMIEKCHbIX
COEOVHEHWNI, KOHCTaHTbl YCTOMYMBOCTM, CTEMNEHD
obpasoBaHus komnnekca. Knaccndumkaumsa KOMMIeKCHbIX
COEOUHEHMNI NO TEPMOAMNHAMNYECKON N KNHETUYECKOWN
ycTonumocTu. CBOMCTBA KOMMJIEKCHBLIX COEANHEHWA,
UMEOLLINE aHaNUTMYECKoe 3Ha4YeHne: YCTONYNBOCTD,
pacTBOPMMOCTb, OKpacka, nety4yectb. MexaHuambl
3aMeLLeHns NMraHaoB: accounaTuBHbIN U
JNCCOLNAaTUBHbIN.

B03MOXXHOCTM MCNOSb30BAHNSA KOMMITEKCHbLIX COEANHEHNI
N OpraHMYEeCKNX peareHToB B PassiMyHbiX MeTodax
aHanusa.

Tema 10. KomnnekcoHoMeTpuyeckoe TUTpoOBaHME.
HeopraHuyeckne 1 opraHuyeckne peareHTbl B
KomMmnnekcoHoMmeTpumn. Cnocobbl
KOMMMEKCOHOMETPUYECKOrO TUTPOBAHUS: NPSMOE,
obpaTtHoe, BbITeCHUTENbHOE, KOCBEHHOE. PacyeT n
NoCTpOeHME KpMBbIX TUTPoBaHusA. Cnocobbl onpeaeneHns
KOHEYHOM TOYKN TUTPOBaHUSA. MeTannoxpoMHble
NHAMKaTOpbl M TpeboBaHUs, NpeabABAsSEMbIE K HAM.
BaxHenwme yHuBepcanbHble 1 cneundudeckune
MeTannoXpoMHble MHAUKATOPLI. OWNOKM TUTPOBAHMS.
CeneKkTMBHOCTb TUTPOBaAHUA 1M CNOCOObI €€ MOBLILLIEHUS.
JlabopaTtopHasa paboTta: KomnnekcoHoMmeTpuieckoe
TUTpOBaHMe.




Paspen 5. PaBHoBecus B reTeporeHHbIX cuctemMax
(I'IpOLI,eCCbI OoCaXXgeHud 1 COOCﬁ)K,D,eHI/IFl)

Tema 11. PaBHOBecus B cucteme pactesop — 0Cafiok.
Ocapku u nx ceorictea. Cxema obpasoBaHus ocajka.
MexaHuambl ocaxaeHusi. Kpuctannuyeckme n amopdHslie
ocagku. 3aBUCUMOCTb CTPYKTYpbl OcajKka OT ero
WHAMBUAOYaNbHbIX CBONCTB (PaCTBOPMMOCTM, MNOMSPHOCTM
MOJIEKYIT) U YCINOBUI OCaXAEHMUSA (KOHLEHTpaunum
OCaXX[4aemoro MoHa, ocaguTernsi, ConeBoro coctaea
pacTtBopa 1 pH, Temnepatyphl). 3aBUCUMOCTb POpMbI
ocapka OT CKOpoCTU o6pas3oBaHNsi NEPBUYHBLIX HaCTUL, U
nx pocta. akTophbl, BAMSOLLME HAa PAaCTBOPUMOCTb
0ocafikoB: TeMnepaTtypa, UOHHas cuna, oencTeue
O[HOMMEHHOTO MOHa, peakLMn NpoTOHM3aLNK,
KOMMNIekcoobpa3oBaHusl, OKUCITEHNSI-BOCCTAHOBIEHNS,
CTPYKTYypa 1 pasmMep yactuy. [OMOreHHoe ocaxaeHue.
CtapeHue ocagka (nepekpucTtannmsauus n arperaumsi
NepBUYHBIX YacTuL, TEPMUYECKOE CTapeHne,
oCTBarnbgoBCckoe co3peBaHue). MprunHbl 3arpsisHeHns
ocapgka (COBMeCTHOe OCaxaeHue, COOCaxKaeHNe 1
nocnenyouee ocaxaeHue). Knaccndpukaums pasnmyHbix
BMAOB coocaxaeHus (agcopOumsi, OKKMo3uns,
nsomMopduam u gp.). NMonoxuTensHoe 1 oTpuuaTensHoe
3Ha4eHue ABMNEHNsI coocaxaeHust B aHanunse. Cnocoobbl
YMEHbLUEHNSI COOCaXAEHMS. YCINOBUSI NONyYeHUsI
Kpuctannuyeckmx ocagkoB. OcobeHHOCTM ob6pas3oBaHus
KONMMoWaHO-OMCNEPCHbIX CUCTEM. YCnoBusi 06pa3oBaHms
amMopdHbIX ocagkoB. Vcnonb3oBaHne KONTOMAHbIX
CUCTEM B XMMUYECKOM aHanuse.

Tema 12. OcaguTernbHOe TUTPOBaAHME.

PacuyeT n nocTpoeHue KpuBbIX TUTPOBAHUSI HA NpUMepe
MeTona apreHToMeTpuun. BrnvaHue agcopbumm Ha
TOYHOCTb TUTPOBaHMS. BnnsHne pactBopumocTu
COEAVHEHUN, KOHLEHTpaUun onpeaensieMbiX NOHOB,
TemMnepaTypbl Ha XxapakTep KPMBbIX TUTPOBAHUS.
Cnocobbl onpeneneHns KOHeYHOM TOUKM TUTPOBAHUS B
apreHTomeTpumn: cnocob Mopa, ®asaHca, donbarapaa.
OwunbKM TUTPOBaHMS.

JlabopaTtopHasa paborta: OcagutenbHoe TUTPOBaHUE.

Tema 13. 'paBUMETPUYECKMI METOS aHanu3a.
CyLLHOCTb rpaBMMETPUYECKOrO aHanm3a v rpaHuLbl ero
NPUMEHNMOCTU. [psiMble U KOCBEHHbLIE METOAbI
onpegenenus. OWnbKN B rpaBUMETPUYECKOM aHarnmae.
BaxHeNwwme HeopraHM4eckme 1 opraHmyeckme
ocagutenn. TpeboBaHus K ocaxgaemon popme.
TpeboBaHus Kk rpaBumeTprYECKon hopme.
TepmorpaBMMeTpuyeckuii aHanms.

AHanuTnyeckme Beckbl. YyBCTBUTENBHOCTL BECOB U €€
mMaTtemaTtuyeckoe BbipaxeHue. akTopsbl, BNvsoLWme Ha
TOYHOCTb B3BeLUMBaHUS. TexHMKa B3BELUMBAHMS.
JTabopaTopHasi pabota: 'paBuMeTpu4ecKknii aHanms.
KoHTponbHas pabota Ne2 no Teme: "PaBHoBecus B
reTeporeHHbIX CMCTEMax U B NpoLeccax
KkoMmnnekcoobpasoBaHus".

Utoro B cemecTpe (Ha kypce ansa 3A0)

17

34

56,75

KoHcynbTaumm n npoMexytodHas atrectaums (3a4er)

0,25




Pasgen 6. MlgpeHTMduMKaums KaTUOHOB U aHMOHOB AnNs
Ka4eCTBEHHOIO N KONMYECTBEHHOIO onpeaeneHus
WHCTPYMEHTAmnbHbIMW  METOoL4aMM

Tema 14. WgeHTudukaumsa KaTmoHoB.
JlTabopaTopHasi paboTa: AHanu3 KaTMoHoB |
aHanuTMYeCcKon rpynneol.

JTabopaTopHasi paboTa: AHanu3 kaTMoHoB |l
aHanuTMYeCcKon rpynneol.

JTabopaTopHasi paboTa: AHanua katruoHos I
aHanuTMYeCcKon rpynneol.

JlTabopaTopHasi paboTa: AHanua katuoHoB |V
aHanuTMYeCcKon rpynneol.

JlTabopaTopHasi paboTa: AHanua katmoHoB V
aHanuTMYeCcKon rpynneol.

JlTabopaTopHasi paboTa: AHanua katnoHoB VI
aHanuTMYeCcKon rpynneol.

20

10

Tema 15. UgeHTudukaums aHMOHOB 1 TBEPAOro
BeLLecTBa.

JlabopaTtopHasa paborta: AHanu3 aHunoHos |, Il, I
aHanuMTU4ecKmx rpynm.

JlabopaTopHasa pabora: iaeHTnudnkauna sellecTea
(BewecTB) B TBEPAOM COCTOSAHMM.

TectnpoBaHue no teme "KayecTtBeHHbIN aHann3".

10

Pasgen 7. 3J'IeKTp0XI/IMI/I‘-IeCKI/18 MeTOodbl aHalln3a

Tema 16. [NoTeHUMOMETPUYECKMIA METO aHanumaa.
Mpsimast noteHunomeTpusi. KocBeHHas MoTeEHLMOMETPUS.
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 onpeaenenns
NOTEHUNOMETPUYECKOro KOahdULMeHTa CeNEKTUBHOCTMU.
Bpems oTknuka.

Knaccudmkaumsi MOHCENEKTUBHBIX 3NEKTPOAOB:
3NeKTPOAbl C TOMOrEHHbIMU U FeTepPOreHHbIMM
KpucTannuyecknmm membpaHamm, dNekTpoabl C XKeCTKOM
MaTpuLEen (CTEKNAHHbIE SNEKTPOAbI), ANEKTPOAbI C
NOABWKHLIMU HOCUTENSAMW, (DEPMEHTHbIE U
ra3ovyBCTBUTESTbHbIE 3NEKTPOAbI.
MoTeHUMoMeTpHYeCKkoe TUTPOBaHUE. MameHeHne
3MNEeKTPOAHOro NoTeHUmana B Nnpouecce TUTPOBaHUS.
Cnocobbl 06HapyXeHNs1 KOHEYHOM TOYKN TUTPOBAHUA.
VMcnonb3oBaHve peakunin KUCNOTHO-OCHOBHbIX,
ocaxeHusi, kKomnrekcoobpasoBaHUSA N OKUCTEHUS-
BOCCT@HOBMEHUS.

JlabopaTtopHas pabota: lNoTeHunomeTpmnyeckoe
TUTpOBaHMe.

JlabopaTtopHasa pabora: loHomeTpus.
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Tema 17. KoHayKTOMETPUYECKMI MeTO, aHanmsa.
TeopeTnyeckme OCHOBbI MeToAa. JneKTpudeckasi
NPOBOAMMOCTb, U3MEPEHME SEKTPUYECKON
NPOBOAMMOCTM. 3aBMCMMOCTb 3NIEKTPUYECKOM
NPOBOAMMOCTM 3MEKTPONUTA OT PasnmyHbIX hakTopoB.
Knaccudmkaumsi KOHAYKTOMETPUYECKUX METOAOB.
O6nacTn NpMMeHEeHUsT KOHAYKTOMETPUMN.
AHanuTnyeckas KoHOykToMmeTpusi. KoHagykroMeTpuyeckoe
TUTpoBaHWe. AnnapaTtypa 4518 KOHOYKTOMETPUYECKMX
N3MEpPEHNIA.

JTabopaTopHasi pabota: Npsimasi 1 KocBEHHas
KOHOYKTOMETpPUS.




Tema 18. BonbTamnepomeTtpusi.

MHOukaTopHble anekTpoabl U Knaccudmnkauus
BONbTamnepoMeTpu4ecknx metonos. MNonaporpadus.
MpenmyLlecTBa U HEQOCTATKN PTYTHOIO SNEKTPoAa.
Mony4yeHne n xapakTepucTmka BofbTaMnepHON KPUBOW.
MpepenbHbIn anddy3HbIn TOK. YpaBHeHne nbkoBuya.
MoTeHunan nonysonHbl. PakTophbl, BNMAKOLWME Ha
BENNYMHY NOTEHLMana nonyeosHbl. KonmyecTBeHHLIN
nonsiporpaduyecknii aHanuns. Ycnoeusi NnpoBeaeHns
nonsiporpadnyeckoro aHanusa.

AmnepomeTpudeckoe TuTpoBaHue. CyHOCTb MeToaa.
AmMnepomeTpnyeckoe TUTPOBaAHUE C OOHUM U OBYMSI
WMHOMKATOPHbLIMW MNONAPU30OBAHHBIMU 3NEKTPOAAMN.
Bbibop noTeHumnana MHONKaTOPHOroO 3riekTpoaa u
Hanaraemoro HanpsXeHus1 Npu MCNoNb3oBaHMM OBYX
WHOWKATOPHbIX 3MeKTPoaoB. Buabl KpMBLIX TUTPOBaHMS.
JlabopaTtopHas pabota. Konnokemym Ne 2 no teme:
"OnekTpoxMMmnyeckne meToabl aHanmsa".

Pasgen 8. MeTogbl aTOMHON ONTUYECKOW CMEKTPOCKONMUU

Tema 19. ATOMHO-3MUCCUOHHbIA METOA.

CnekTpbl aToMoB. OCHOBHbIE 1 BO3OYXAEHHbIE
3NEKTPOHHbIE COCTOSAHNSI aTOMOB, XapaKTePUCTUKU
COCTOsIHUIN. QHepreTuveckme nepexogpl. MNpasuna
oTOopa. XapakTepuUcTMKN cnekTparnbHbIX NNHUN:
MonoXeHve B CNeKTpe, MUHTEHCUBHOCTb, NONYLUMPUHA.
CB$3b MHTEHCUBHOCTU C YUCITOM U3MNy4aroLLMX YacTuL.
MpuHUMNWansHas cxema aTOMHO-3MUCCUOHHOIO
cnektpomeTpa. IcTo4yHMKM aTommnsaumm n Bo3byxaeHus:
anekTpuyeckne paspsaabl (4yroBble, UCKPOBbLIE,
MOHWXEHHOTO AaBNeHus), NnamMmeHa, NnasMeHHble
NCTOYHMKM (NNa3MOTPOHbI, UHAYKTUBHO CBsI3aHHas
nnasma), nasepsbl. /Ix OCHOBHbIE XapaKTEpPUCTUKN:
TemnepaTypa, cocTaB atMmocdepbl aToMmm3aTopa,
KOHLEHTpauusi 3MNeKTPOHOB.

dusunyeckme n xMMmmnyeckue npoLieccsbl B aTommsaTopax.
CnekTparnbHble U U3MKO-XMMUYECKME NOMEXU, CMOCOObI
nx yctpaHeHusi. OcobeHHOCTU NoAroToBKM Npobbl U ee
BBEJEHMS B aTOMM3aTOPbl Pa3fM4yHoOro Tmna.
KaueCTBEHHbIN 1 KONMYECTBEHHbIN aHann3 aToMHo-
3MWCCUOHHBIM MeTogoM. MeTponornyeckme
XapakTepPUCTUKN U aHaNMTUYECKME BO3SMOXHOCTU.
[Mpumepbl NPakTUYECKOro MPUMEHEHNs aTOMHO-
3MUCCUOHHOIo MeToAa.

Tema 20. ATOMHO-aBCOpPOLIMOHHbIN MeToA,.
MpuHUMNuansHas cxema aToMHO-abCcopOLMOHHOIo
cnekTpomeTpa. AToMM3aTopbl (NNamMeHHbIE U1
HennameHHble). ICTOYHUKM M3NyYeHUs (namnbl C Nofbim
KaToAOM, UCTOYHMKW CMMOLUHOIO CNeKkTpa, fasepbl), Ux
XapaKkTePUCTUKN.

CnekTparnbHble U U3NKO-XMMUYECKNE NOMEXU, CNOCOObI
NX ycTpaHeHusl. Bo3aMoXHOCTUN, JOCTOMHCTBA U
HefdocTaTkM MeTofa, ero CpaBHEHME C aTOMHO-
3MUCCUOHHBLIM MeToaoM. MeTpornornyeckme
XapaKTepUCTUKM.

MprMepbl NPaKTUYECKOro NPUMEHEHNS aTOMHO-
abcopbunoHHoro meTtoaa.




Pasgen 9. MeTtoabl MOnEKyNApHON ONTUYECKON
CNEeKTPOCKONNU

Tema 21. MonekynapHasa abcopbLMOHHasa CNekTpocKonust
(cnekTpodhoTOoMETPUS).

3aKoHbI MOrMNOLLEHNs] NEKTPOMarHUTHOTO U3Iy4YeHus U
cnocobbl ux BelpaxeHus. 3akoH byrepa-llambepTa-bepa.
MaTtemaTtnyeckoe BblpaxeHne 3Toro 3akoHa. BennymHel,
xapakrepusytoue nornowieHne. OCHOBHbIE NPUYUHBI
OTKIMOHEHNs1 OT OCHOBHOMO 3aKOHa CBETOMOIMOLLEHWS
(MHCTpYMEeHTanbHbIE U PUNKO-XUMUYECKUE).
MpuHumMnuanbHas cxema npubopa. Knaccudgpukaumsi
annapaTtypbl C TOYKM 3peHUs cnocoba MOHOXpoMaTu3aumm
(pboTomeTpsbl, cnekTpodhoToMeTphbl). CBA3L XMMUYECKON
CTPYKTYpbl COEANHEHUSI C aBCOPOLNOHHBIM CNEKTPOM.
Cnocobbl nony4YeHust OKpaLleHHbIX COeANHEHUN.
doTOMETPUYECKNE aHANNTUYECKNE PEareHThl,
TpeboBaHus K HUM. CrnocoObl onpeaeneHuns
KOHLEHTpauun BeLLecTB. MIamepeHne BbICOKUX, HU3KNX
ONTUYECKMX MIOTHOCTEN (anddepeHumnanbHbIn MeToq).
AHanM3 MHOrOKOMMOHEHTHbIX CUCTEM.
CnekTpohoTOMETpPUS Kak METO, MCCIenoBaHNs peakuni
B pacTBopax (Komnrekcoobpa3oBaHusi, NPOTONIUTUYECKMX,
arperauun), ConpoBOXAAKLUNXCA U3BMEHEHWEM CNEKTPOB
nornowieHus. MeTponornyeckne xapakTepucTuku
aHanuTM4eckme BO3MOXHOCTU. Mpumepbl NpakTn4ecKkoro
NMPUMEHEHMS.

JlabopaTtopHasa paborta. PoToKONOPUMETPUS.
JlTabopaTopHasi paboTa. CnektpodoTomMeTpus.

Tema 22. MeToabl konebaTenbHON CNeKTPOCKONuu.
KonebaTenbHble cnekTpbl Monekyn. x ocobeHHoCTW.
Knaccudurkaumsa metogos no cnocoby nonyveHus
konebarenbHbIx cnektpoB (UK n KP-cnekrtpockonus).
MpuHumMnuanesHas cxema npubopa. OCHOBHbIE TUMbI
NCTOYHWKOB M3MNy4YeHUs, ETEKTOPOB.

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

Tema 23. MonekynapHasa nioMmHecLeHTHas
CMNEKTPOCKONUS.

Knaccudmkaums BMaoB MOMMHECLEHLMM MO UCTOYHMKAM
BO30OYXAEHUS (XEMUNMIOMUHECLIEHLINSI.
OMONMOMUNHECLIEHLNS, SNEKTPOITIOMUHECLIEHLINS,
OTONMOMUHECLEHLMA U OP.); MEXAHWU3MY U
ONIMTENBHOCTM cBeYeHust. driyopecueHums n
docdopecueHUns. 3akoHbl NIOMUHECLEHLMN. DaKTOpbI,
BNUSOLLME HA UHTEHCUBHOCTb JIIOMUHECLIEHLMMN.
TyweHne noMuHecueHummn. Annapartypa
TNIOMUHECLIEHTHOro aHanmaa. lNpaktuyeckoe NpuMeHeHne
NIOMUHECLEHTHOIO aHanunsa.

Tema 24. HedenomeTpudecknii u TypbranmeTpuyeckui
MeToAbl aHanm3a.

TeopeTnyeckne ocHoBbl MeToga. OcobeHHOCTH
KONnnounaHblx pactBopoB. Cnocobbl Nosy4eHus
KONMnounaHbIX pacTBopoB. AnnapaTtypa Ans npoBeaeHus
HedenoMeTpU4EeCcKoro 1 TypbnanmeTpu4eckoro
aHanu3os.




Tema 25. lNonapumMeTprnyeckin n pedpakTtomeTpuyeckun
MeToAbl aHanm3a.

TeopeTuyeckne OCHOBbI MONAPUMETPUYECKOrO 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 pabota: PedpakTromeTpus.

KoHTponbHas pabota Ne 3. no Teme: "OnTuyeckme
MeToAbl aHanmnsa".

Pasgen 10. XpomaTtorpaduyeckne Metoabl aHanmaa

Tema 26. Knaccudukaums xpomaTtorpadpmnyeckmnx
METOAOB MO NpUMeHAeMbIM hasam, MeEXaHN3MaMm
pasgeneHnst n TeExHUKe XxpoMaTorpadmyeckoro aHanumaa.
Cnocobbl nony4yeHus xpomaTtorpamm (ppoHTanbHbIN,
BbITECHUTESbHbIN, SNIOEHTHbLIN).
MonekynspHo-agcopbLmoHHas xpomaTorpadus.
MonsipHble 1 HenonspHblE HENOABMXHbLIE hasbl U
NpUHUMNBI NX Bbibopa. MoamduumpoBaHHble cunukarenu
Kak copbeHTbI. MNoaBmkHble dhasbl U NPUHLMMBLI UX
BbliOOpa.

MoHoo6MeHHas xpomaTorpadus. CtpoeHune un usmko-
XUMUYECKME CBOMCTBA MOHOOOMEHHMKOB. VIOHOOBMEHHOE
paBHoBecue. CenekTMBHOCTb MOHHOIO ObMeHa u
akTophkl ero onpegenstowme. Obnactn NpUMeHeHUst
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 27. Na3oBas 1 XngkoctHast 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
NPUMEHEHMWS ra3oBo Xpomartorpaduun.

Buabl xngkoctHon xpomartorpadun. NpenmyliecTtsa
BbICOKOI(EKTUBHOW XNOKOCTHOM XpomaTtorpaduu
(BOXKX). Cxema »ungkocTHoro xpomarorpadga. Hacocsl,
KONOHKW. OCHOBHbIE TUMbI 4ETEKTOPOB, UX
YyBCTBUTENBHOCTb U CENEKTUBHOCTb.

JTabopaTopHasi paboTa. ToOHKOCIONHAsA 1 MIOHOOOMEHHas
xpomartorpagusi.
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10

WNtoro B cemecTpe (Ha kypce ansa 3A0)

16

64

109

KoHcynbTauumn n npomexyToyvHas atrectaumsi (Qk3ameH)

2,5

24,5

Bcero koHTakTHas paborta n CP no aucumnnuHe

133,75

190,25




4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKTnpoBaHne y‘-le6HbIM nnaHom He npeayCcMoOTpeHo

5 BANNIbHO-PEUTUHIOBASAl CUICTEMA OLIEHUBAHUSA

Wcnonb3oBaHue 6aﬂﬂbH0-pel7ITVIHFOBOIZ CUCTeMbl He NpeayCMOTpPEHO.

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

OBYYEHUA

6.1 MNokasaTenn oueHMBaHuA

Kop komneTteHummn

MokasaTenu oueHnBaHus pe3ynbTaToB O6y‘-IeHM$|

OlIK-2

PaCKprBaeT CyTb TEOpPETUYECKMX OCHOB XUMNYECKNX, d)VI3VI‘-IeCKVIX n dDVI3VIKO-XVIMVI‘-IeCKVIX
MeTo40B aHanmsa.

Bbluncnser KOHLUEeHTpauunn BelecTB (I/IOHOB) B Pa3yiM4vHbIX 00bekTax Ha OCHOBE 3aKOHOB
aHannTn4eCcknx MeToaos.

BblGupaeT meToq (MeToauKy) aHanusa, NpoBOAUT CTaTUCTUYECKYI0 06paGoTKy
3KCNepUMeHTanbHbIX AaHHbIX C UCMOMb30BaHMEM MaTeMaTUYeCcKnX METOAOB NpY peLueHnn
3agad B npodeccroHanbHon AesTeNbHOCTY.

6.2 Cuctema 1 KpuTepmm oLeHNBaHUA

LLikana oueHuBaHna

Kputepumn oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

YcTHoe cobecenoBaHue MucbmeHHas paboTa

5 (oTnun4HO)

MonHbIN ncyepnbiBalOLLUN OTBET,
NnokasbIBalOLUN NOHNMaHWE npeameTa.
OpureHTHpyeTCs B OCHOBHbIX TEPMUHAX,
3HaKOM C OOMOMHUTENBHOW NUTEepaTypowu,
nNpaBuUnbHO OTBEYaeT Ha AOMNOSHUTESNbHbIE
BOMpPOCHI.

CTyneHT nokasblBaeT NpaBuiibHOE
NOHUMaHKWE YCroBuS 3agauyn, Bnageet
HaBbIKaMy aHanu3a ycrnoeusi, Bblbopom
HY>XHbIX 3aKOHOB 1 hopMyI Af1s ee
peLUeHuns.

YMeeT npaBubHO 06BbACHNUTL
TeopeTnyeckmue OCHOBbI aHaNMTUYECKUX
MEeTOO0B 1 NpaBUIbHO BbIOpaTb MeTOL
aHanuaa.

4 (xopoLwuo)

CtaHgapTHbI OTBET, JIULLEHHbIN
nHaMBuayanbHocTu. [lonyckaer
He3Ha4nTENbHbIE NOTPELLUHOCTN NPU OTBETE
Ha BOMpOCHI.

CTyneHT nokasbliBaeT 4OCTaTOYHOE
NoOHUMaHWe ycrnoBusa 3agayu, snageet
HaBblkaMy aHanun3a ycroBus, NyTaeTcs B
BblGOpE HYXHbIX 3aKOHOB W hopMyn Ans ee
peLUeHuns.

YMeeT npaBunbHO 06bACHUTL
TeopeTnyeckne OCHOBbI aHaNMTUYECKNX
MEeTOO0B 1 NpaBUIbHO BbIOpaTb MeTOL
aHanuaa.

HenonHbIn OTBET, UMEKOT MECTO
HebonbluMe npobenbl B 3HAHWSAX.
[lonyckaeT norpeLlHocT Npu oTBETE Ha
BOMpPOCHI.

3 (yooBneTBopuTENbHO)

lMokasbiBaeT 3HaHWS yqe6Horo mMmaTepuana
B MMHMManbHOM obbeme. ,D,OI'IyCKaeT




60nblLOe KONMYECTBO HEMPUHLIMMNANbHBIX
OLIMBOK. MOXeT yCTpaHUTb UX C MOMOLLIbIO
npenoaaeaTens.

CTy[eHT nokasbiBaeT HeocTaTouHoe
NoOHMMaHWe YCroBUA 3afadn, NyTaeTcs B
BbIGOpE HYXHbIX 3aKOHOB 1 hopMyn ANs ee
peLleHus.

HenonHbI oTBET, €CTb OLUNOKM B
U3NOXEHMM HECKONbKUX TeM. [lyTaeTca B
TepMUHax.

He moxeT oTBETUTL Ha Bonpoc 6e3
nomoLum ak3ameHatopa. MHorouncneHHble
rpybble owmnbku.

He noHnmaeT ycnosue 3agaydn, He MOXET
npeanoXnTb BapuaHTbl pelieHns. He 3HaeT
TEOPETMYECKMX OCHOB aHaNUTUYECKNX

2 (Hey,D,OBJ'IeTBOpVITeJ'IbHO) MEeTO40B N HE MOXET NpaBUS1IbHO Bbl6paTb
MeTo aHanmaa nof KOHKPETHbIN OO BEKT.

MonbITka cnMcbIBaHWs, UCMOMNb30BaHUA
Hepa3peLlleHHbIX TEXHNYECKNX YCTpOVICTB
UNKn NONb30BaHWe MNOLCKa3KoM apyroro
YernoBeka.

BbINonHeHb! 1 3a4TeHbl Bce nabopaTopHble
paboTbl cornacHo paboyei nporpaMme.
3ayTeHo Mony4eHbl NONOXUTENbHbIE PE3YIbTaTbI
MpW BbINOSTHEHUE KOHTPOJIbHEIX PaboT,
OTBETOB Ha BOMPOCHI KOMOKBMYMOB.

BbINOMHeHb! (YACTUYHO BbIMOMHEHbI), HO HE
3a4TeHbl Bce nabopaTopHble paboTbl
cornacHo paGoyei nporpamme. MNony4yeHsbl
He 3ayTeHo oTpuLaTenbHblE UMM YaCTUYHO
oTpuLaTenbHbIe pesynbTaThl Npu
BbIMNOMNHEHME KOHTPOIbHbIX paboT, OTBETOB
Ha BOMPOCbI KOMNINOKBUYMOB.

6.3 TunoBble KOHTPObHbIE 3aAaHUA U/UNU UHblEe MaTepuarnbl, UCMOJSb3yeMble ANl OLeHKU pe3ynbLTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n dopmMynnpoBKM BONpPOCOB

Cemectp 2

OCHOBHbIE NOHATMS aHaNUTUYECKON XUMUMW.

BrnvsHne ANEeKTPpOoCTaTn4EeCKmnX B3aMMOAENCTBUN Ha paBHOBECKe.

BrnvsaHne xmMmnyecknx B3aMMoaencTBUn Ha paBHOBECKe.

Pacuert pH B pacTBopax CUJTbHbIX U cnabblX KACMOT U OCHOBaHMUN.

KOHLI,eHTpaLI,I/IOHHbIe KOHCTaHTbIl AN1Aa onncaHunaA paBHOBeCMﬂ B pealibHbIX CUCTEeMaX.

BnusHue pH Ha guccoumaumio crabbix O4HOOCHOBHbIX KACHOT.

BnusHue pH Ha guccoumaumio crnabbix ABYXOCHOBHbIX KUCIIOT.

MexaHnam rmgponunsa. KonuyecTtBeHHble XapakTepucTukn npouecca rmaponnsa: KOHCTaHTa rmgponmsa,
CTeneHb rmgponunsa.

BbluncneHne pH B pacTBopax rmaponuayoLmxcs conei.

BydepHble cuctembl. MexaHnam 6ydepHoOro 4encTeus.

Pacuet pH B 6ydepHbix cuctemax. [NoHaTre o BydepHon emkocTn. BeluncneHme 6ycdepHon eMKocTu.

Knaccmcbmxauml TUTPUMETPUYECKNX METOA0B aHarnmsa.

TeOpI/II/I KMCNMOTHO-OCHOBHbIX NHONKATOPOB.

rMaln(2|aloe] o |[Nfo|la|[s]w[v]=

YpaBHeHue HepHcTta. CTaHgapTHbIM U hopManbHbI NoTeHuuansbl.

BrnvsiHme XxumMunyeckux B3auMoaencTBumn Ha BEJTMYNHY OKUCITUTENTbHO-BOCCTAHOBUTENIbHOIO NoTeHunana: pH,
KOMﬂJ'IeKCOO6pa3OBaHI/Ie, 06pa3OBaHI/Ie ManopacTBOPUMbIX COoeVHEHUN.

—_
()}




16

I'Ilepona XUMNYECKOWN CBSA3N B KOMMITEKCHBIX COEANHEHMSAX C TOYKU 3PEHNA Teopun KpucTansim4eckoro nons.

I'Ilepona XUMNYECKOWN CBSA3N B KOMMITEKCHBIX COEANHEHMUSAX C TOYKU 3pEeHNA MeToda MOJEKYIAPHbIX

17 N
opbutanen.

18 CxeMa obpa3oBaHust ocagka. MexaHn3Mbl ocaXKaeHUs.

19 dakTopbl, BNSIOLWME Ha NOMHOTY OCaXOeHUs1 OCaaKoB.

20 MpnumrHbI 3arpsA3HeHnss ocagkoB. Knaccudukauusa pasnuyHbix BUOOB COOCaXOEHUS.

21 Cnocobbl YMEHbLLIEHUSA COOCAXKOEHUS.

Cemectp 3

29 KonuyectBeHHbIN aHanu3. 3agayn KONMYeCcTBEHHOro aHanm3a. MeTtogbl KonmyecTBEHHOro aHanum3a. PacyeTsl B
KONMYeCTBEHHOM aHanuse.

23 XapakTepucTuka TUTpUMeTpU4eckoro aHanumaa. Peakumu, ucnonbsyembie B TATPUMETPUYECKOM aHanmse.
Knaccudukaums MetogoB TUTPUMETPUN.

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

o5 KucnoTtHo-ocHoBHOe TupoBaHue. Knaccudumkauma metoga. CtaHgapTHble pacTBopbl. BblumcneHve
KOHLIEHTpaLun BOOOPOAHbLIX MOHOB, PH B pacTBopax aneKkTponmToB.

26 TuTpoBaHWe CUNbHOW KUCAOThI CUSTbHBIM OCHOBaHUEM. KpuBble TUTPOBaHNA.

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

28 TutpoBaHMe crnabbix KUCNOT cnabbiMyn ocHoBaHUsAMU. KprBble TUTPOBaHMS.

29 MoHHasa Teopus KNCAOTHO-OCHOBHbIX MHAMKATOPOB.

30 XpomodgopHast TEOPUS KNCITOTHO-OCHOBHbBIX MHOMKATOPOB.

31 OkuncnuTensHO-BOCCTaHOBUTENBHOE TUTPOBaHue. Kpusble TMTpoBaHuS.

32 MeToabl 06Hapy>XeHNS KOHEYHON TOYKN OKUCTTUTENBbHO-BOCCTAHOBUTENIBHOIO TUTPOBAHWS.

33 KomnnekcoHomeTpudeckoe TutpoeaHune. Kpueblie TUTPOBaHMS.

34 MeToabl 06HapyXeHNS1 KOHEYHOW TOYKN KOMMIIEKCOHOMETPUYECKOTO TUTPOBAHUS.

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

36 OCo6EHHOCTU KONNOWAHBIX PAaCTBOPOB U CNOCOObLI MX NOMyYeHWs.

37 OcaputenbHoe TuTpoBaHue. KprBble TUTPOBaHMS.

38 MeToabl 06Hapy>XeHNS KOHEYHON TOYKN OCaAUTENBHOrO TUTPOBAHKSI.

39 CyLHOCTb rpaBMMETPUYECKOro aHanmaa. Tunbl rpaBUMeTPUYECKNX ONpeaeneHui.

40 Teopust ocaxxaeHus B rpaBUMETPUYECKOM METOAE aHanu3a: Bblbop ocaguTerns, NoSIHOTa OCaXAeHMs,
MexaHn3m obpa3oBaHKs 0CaaKoB.

41 Obuwas xapakTepucTuka noTeHUMoMeTpudeckoro aHanmaa. Knaccndukaumss Metoaos.

42 OnekTpobl B NOTEHUMOMETPUN. NHOMKATOPHbIE 3NeKTpoabl. AnekTpoabl 1-ro, 2-ro, 3-ro pogoB. ANeKTpoabl Ha
WOH BOZOpoOAa.

43 OnekTpoabl CpaBHEHMS.

44 MoTeHunomeTpuyeckoe TUTpoBaHue. Cnocobbl onpeaeneHns KOHEYHOM TOUYKM TUTPOBAHWS.

45 NoHcenekTnBHble anekTpoabl. OCHOBHbIE XapaKTePUCTUKM MOHCENEKTUBHbIX 3NIEKTPOAOB.

46 Knaccudukauus MOHCENEKTUBHbBIX 3NEKTPOOOB.

47 KoHgykTomeTpus. MNpsamasa n kocBeHHasi. XapakTepuctuka MeTogoB.

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

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

50 TeopeTunyeckne oCHOBbI BONbTaMNePOMETPUYECKOro aHanusa. YpasHeHne Nnbkosuya.

51 OnpepeneHne KOHUEHTPaLMKN BELLECTB B paCcTBOPE BOfIbTaMNEPOMETPUYECKMM METOO0M.

52 TeopeTunyeckne oCHOBbI METOAA SMUCCUOHHOM cnekTpockonun (3C)

53 KayecTBEHHbI BMUCCUOHHbLIN aHanua.

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

55 KonuuecTBeHHLIN cnekTpanbHbI aTOMHO-3MUCCUOHHBIN aHanns3. PoToanekTpuyeckne MeTogbl.

56 TeopeTnyeckue OCHOBbI MeTOAa aTOMHO-abCcopOLUMOHHOM CNEKTPOCKONUN.

57 Cnocobbl onpegeneHns KOHLEHTPaLMM BELLECTB C NOMOLLbIO aTOMHO-abCOpPOLMOHHOM CNEKTPOCKOMUN.

58 TeopeTunyeckme ocHoBbl HOTOMETPUYECKMX METOA0B. OnTu4yeckne CBONCTBA OKpaLLEHHbIX pacTBOPOB. 3aKOHbI
NpPOXoXAeHusi ceeTa Yepes BellecTBo. MonspHbIn koadduumneHT abcopbuum (nornoLeHns).

59 LiBeT pacTBopa. CnekTpbl NOrnoLeHusi. Beidop ycnoBuin anst KONOpUMeTpuYeckmx onpeaeneHmi. MNpuynHb
OTKITOHEHMS OT OCHOBHOIO 3aKOHa (hOTOMETPUN.

60 XapaKTepucTuKa OCHOBHBbIX Y3510B, MMEHLLMXCSA BO BCEX CMEKTparbHbIX npubopax.

61 Cnocobbl M3MepeHnst UHTEHCUBHOCTM CBETOMOINOLWEHNs. BusyanbHble MeToabI.

q)OTOQJ'IeKTpOKOJ'IOpVI MeTpuyeckmne metTonbl.




62 Annapatypa ansa ¢oTo3NeKTPOKONOPUMETPUIECKUX n3MmepeHnn. OgHonyyeBble (DOTOINEKTPOKOSTIOPUMETPbI.

63 q)OTOMeTpVI‘-IeCKVIe MEeTOObl onpeaeneHna KoHUeHTpauun BelweCcTB B pacTBoOpe.

64 MpoucxoxaeHne MK-cnektpos. O6nactn UK-cnektpa.

65 Pernctpaums MK-cnekTtpos. NMpumeHeHune NK-cnektpomeTpum

TeopeTquCKme OCHOBbI JTOMUHECLUEHTHOIro MeToda aHanumsa. KJ'IaCCVIdDVIKaLI,VIFl NOMUHecueHunn.

66
ﬂPOMI/IHO(bOpr. MexaHn3M BO3HUKHOBEHUSA NIOMUHECLEHLMMN.

67 3akoHbl NoMUHecueHUMW. TylueHne NIOMUHECLIEHLIMN.

68 Annapatypa ang noMmHecLeHTHOro aHanmaa. dnyopumeTpol. CnektpodnyopumeTpbl.

npaKTW—IeCKOG npuMeHeHne NIOMMHECLLEHTHOIro aHanumsa. COpTOBOVI NIOMUHECLEHTHbIV aHanma.

69 o . .
JllomnHecueHTHas MUKPOCKONUA. KayeCTBeHHbIN U KONMMYECTBEHHbIN MIOMUHECLIEHTHbIV aHanua.

70 TeOpeTW—IeCKMe OCHOBbI Hed)eJ'IOMeTpVILIeCKOFO n Typ6VI,D,VIMeTpVI‘-IeCKOI'O MEeTOL0B aHanmaa.

MeTonbl onpefeneHnst KOHLEHTPaLMM BELLECTB B pacTBOPeE C MOMOLLBbI HEENTOMETPUYECKOro U

71
Typ6|/|p,|/| MeTpn4eCkoro MeToaoB aHanumaa.

72 Annapatypa Ansi npoBefeHust HedpenomMeTpUYecKkoro 1 TypouauMeTpu4eckoro MeToA40B aHanmsa.

73 Monapusauma monekyn. BeiBoa dopmynel JlopeHu-JlopeHTua.

TeopequeCKme OCHOBbI pecbpaKTomeTqueCKoro MeToaa aHanuaa. [Nokasartenb npernomMreHuna. 3aBuCMMOCTb

74
nokasartend npenomneHna ot pasfimyHbIX d)aKTOpOB.

75 MpakTnyeckoe NpuMeHeHne pedpakToMeTpUn.

TeopeTuyeckre oCHOBbLI XpomaTorpaduyeckoro meToaa aHanusa. Knaccudukauma xpomatorpagmyeckux
MeTOAOB.

76

77 Buapl xpomaTorpadum no mexaHvuaMam pasgeneHus. MonekynapHo-aacopbumnoHHas xpomaTorpagusi.

78 MoHoobmeHHas xpomatorpadms. OcagodHas xpomaTtorpadus.

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

80 Annapatypa ans rasoBomn xpomaTtorpadum.

81 PacnpegenutensHasa xpomartorpadusi. OKUCNUTENBbHO-BOCCTAaHOBUTENbHAA XxpoMaTtorpadusi.

82 OcobeHHOCTM U BUAbI BbICOKOIM(EKTUBHON KNOKOCTHOM XpoMaTtorpadum.

83 AnnapaTtypa ans BbICOKO3(EKTUBHOM XMAKOCTHON XpomaTtorpadun.

6.3.2 TunoBble TeCTOBble 3a4aHUSA

He npeaycmoTpeHo
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHUA (3agayu, Kenchbl)

1. Hasecky 0,1506 r TexHn4yeckoro 6pommnaa kanvsa pactsopunu B Boge u ottutposanu 22,0 cm3 0,05 H.
pactBopom Hg(NO3)2 (K=1,0107). Beluncnute maccoByto gonto KBr B o6pasLe.

2. Haeecky 2,8530 r xnopuaa HaTpusi pacTBOpunu B MepHol konbe emkoctbto 500 cm3. Ha TutposaHue
20,00 cm3 pactBopa nspacxogosanm 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). Beluncnutb maccoByo OO0
xnopuga HaTpus B obpasue.

3. o kakoro o6bemMa Hy)kHO JOBECTU pacTBop, B koTopoM cogepxutcs 1, 530 r NaOH, uytobbl Ha TUTpoBaHue
20,0 cm3 pacTtBopa m3pacxogoatb 14,7 cm3 pacteopa HCI (THCI=0,00380 r/cm3)?
4. Hagecky 0,600 r H2C204*2H20 pactBopunu B MepHoi konbe emkocTbto 100 cm3. Ha TutpoBaHme 20 cm3

nonyyeHHoro pacTteopa uspacxogosanu 18,34 cm3 pactsopa NaOH. Onpegenvte MOMSIpHYIO KOHLIEHTpauuio
akBuBaneHTa NaOH B pacTtBope 1 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 pacTtBopa conu xenesa (Il), 4Tobbl caenatb pacteop To4HO 0,05 H.?

6.4 MeToanyeckue maTepuansl, onpeaensiowme npoueaypbl oLeHUBaHWUs pe3ynbTaToB 06yyeHus
6.4.1 Ycnoeusa gonycka o6y4atoLlerocs K npoMeXXyTo4yHOW aTTecTauum u Nnopsaok NMKBMAALMM akaaeMnyecKkom
3aA0MmkeHHOCTH

MpoBeaeHne NPOMEXYTOUYHON aTTECTALMN PErNaMEHTUPOBAHO JTOKaNbHbIM HOPMaTUBHbLIM akToM CM6IYMTA
«lMonoxeHne o0 NpoBeAEHMM TEKYLLIErO KOHTPOSIA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm oby4varowmxcs»

YcnosusimMmn gonycka oby4atoLerocst K NpOMeXyTOYHOW aTTecTauum siBNSAOTCA BbINOSHEHUE W 3aLUUTLI BCEX
nabopaTtopHbIx paboT cornacHo paboyen Nnporpamme; NONOXUTENbHbIE Pe3yrbTaTbl BhINOMHEHWUS KOHTPOSbHBLIX paboT,
OTBETOB Ha BOMPOCHI KOSIITOKBMYMOB.

6.4.2 dopma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCcTUpOBaHue NHas

6.4.3 Ocob6eHHOCTU NpoBeaAEeHUSA NPOMEXYTOYHOM aTTecTaunm No AUCUUNInHe

Bo3MOXHOCTb NONb30BaTbLCA crnpaBoOYHbIMU Tabnuuamm un KanbKyInATOPOM.
BpeMFl NMOAroTOBKM OTBETOB Ha 3afaHWsi 3k3aMeHauMoHHoro buneTta - 45 MUHYT.



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

ABTOp | 3arnasue MN3paTenbcTBO | [og nspaHus | Ccbinka
7.1.1 OcHoBHas y4yebOHas nutepartypa
MonyakTtosa, B. A., dunsmKo-xumMmyeckme Metoapl Benropoa: benropoackui https://www.iprbooks
MyxaueBa, B. [. aHanusa rocy1apCTBEHHbI hop.ru/92304.html
TEXHOSOrM4YeCcKUn 2018
yHuBepcuteT um. B.I".
LWyxoea, 36C ACB
3onoTos 0. A. BBegeHuve B aHanMTU4eckyto https://ibooks.ru/read
XUMUNIO. — 2-e 13f., Mocksa: lTaGopaTopus 2020 ing.php?
3MEKTPOH. 3HaHuin short=1&productid=3
72679
MonyakToBa, B. A. AHanuTtuyeckasa xmmusi. Benropop: Benropoackuii https://www.iprbooks
XuMundeckme metoabl rocy0apCTBEHHbIN hop.ru/92239.html
aHanusa TEXHOSOrM4YeCcKUn 2018
yHuBepcuteT um. B.T.
LWyxoea, 36C ACB
7.1.2 lononHuTenbHaa y4yebHas nutepaTypa
AnapHes, A. U., AHanuTuyeckasa XxMmusi u Hosocubmpck: https://www.iprbooks
KasakoBa, A. A., (OM3MKO-XUMUNYECKNE METOAbI Hosocubunpckuii hop.ru/91180.html
AnekcaHgposa, T. . aHanusa rocy1apCTBEHHbI 2018
TEXHUYECKNIA
yHUBEpcUTET
Jlbicoea C. C., AHanuTryeckas XMMmmnsa un http://publish.sutd.ru/
CkpunHukoBa T. A., (DOU3MKO-XUMUYECKME METOAbI tp_ext_inf_publish.ph
3eBaukun 0. 3. aHanusa. Pnsnyeckas p?id=2017201
xumus. NoteHumMomeTpus. Ccne.: cnerynTn 2017
MoTeHunomeTpuryeckoe
TUTPOBaHue
JlnHbko, . B., TeopeTuyeckne OCHOBbI http://www.iprbooksh
PyaHuukas, O. B., aHaNUTUYECKON XUMUU Mocksa: Poccuinckunmn op.ru/104270.html
KynTbiwkuHa, E. K., YHUBEPCUTET APYXObl 2018
[obpoxoToea, E. B., HapoaoB
Xpyctanes, B. H.
CrapukoBa T. A., AHanuTryeckas XMMmmnsa un http://publish.sutd.ru/
Jlbicoea C. C., (DOM3MKO-XUMUNYECKME METOAbI tp_ext_inf_publish.ph
3eBaukun 0. 3., aHanusa. dunsuko- p?id=3162
XonoxoHoBa J1. U. XUMUYECKMe MmeToabl Cne.: cnerynTa 2016
nccneaoBaHus.
MoHooOMeHHast
xpomarorpadwsi
JlbicoBa C. C., AHanuTryeckas XMMmmnsa un CankT-MeTen6vor http://publish.sutd.ru/
CkpunHukoBa T. A. (OU3MKO-XUMUNYECKME METOAbI CI'I6FYI'IPI',D,yp ) 2019 tp_ext_inf_publish.ph
aHanusa p?id=2019317
3bikoBa W. B., JlbicoBa | AHanuTuyeckas xumus. c n 6vor- http://publish.sutd.ru/
C.C. KauecTBeHHbIN aHanns a%(III-GFeJIEIPI' ypr- 2025 tp_ext_inf_publish.ph
A p?id=202543
3bikoBa W. B., JlbicoBa | AHanuTuyeckas xumusa u http://publish.sutd.ru/
C.C. (OM3MKO-XUMUNYECKNE METOAbI ) tp_ext_inf_publish.ph
aHanuaa. KonnyectBeHHbIN CaHKT-I6'IeTep6ypr. 2024 p?id=2024139
aHanua: Xumu4eckme meToapl cnerynti

7.2 Nepe4veHb NnpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM
Cnmncok usnKo-XMMmnyeckmx BenmymH cuctembl CU ¢ 0603Ha4YeHUsIMM U pa3mMepHOCTbI0 [ONEKTPOHHbLIN pecypc).

URL: http://old.iupac.org/reports/1993/homann/index.html

OkncnUTENbHO-BOCCTAHOBUTENbHbIE MOTEHUMarnbl [OnekTpoHHbIN pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

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

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




7.3 Nepe4veHb NULEH3MOHHOro U cBOGOAHO pacnpoCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

7.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

J'Ia6opaTopr|e 3aHATUA CO CTyAEeHTaMn NpoBOOATCA B cneumanm3mpoBaHHbIX NOMELWEeHNAX Ka(pe,D,pbl,
O60py,ElOBaHHbIX XUMUYECKON nocyuoﬁ, XUMUNYECKNMU peaKTuBamun, nameputTesibHbIMU an60paMV|, ANCTUNNATOPOM,
CylwnIibHbIMU UJKaCbaMl/IY Myqaeanon neYyblo, KOMMNbTEPOM.

AyaunTopus OcHalleHune

MynbTumMeguinHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A PyA 4 P A
aygutopus

CneuvanuavpoBaHHas mebenb, fgocka
YyebHasa ayautopust
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