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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuHbI: C¢)OpMVIpOBaTb KOMMNeTeHUnn o6yqa+0Lu,erocq B obnactu npoBegeHnAa XmMuMmn4eCckoro aHanmaa
Pa3nNnN4YHbIX 00BbEKTOB MCCNeoBaHUS C UCMOSb30BaAHNEM XMMUYECKUX, CbVISVI‘-IGCKVIX n CbVISVIKO-XVIMVI‘-ieCKVIX MEeTOO0B.

1.2 3apayum ANCLUMUNIUHBI:

* Hay4YNTb TEOPETUYECKUM OCHOBAM KaYeCTBEHHOTO U KONMMYECTBEHHOIO XMMMWYECKOro  aHanusa; TeopeTUHeCKUM
OCHOBaM MHCTPYMEHTanNbHbIX METOAOB aHanu3a;

* NOKa3aTb NPaBuIbLHOCTL NpobooTHopa M NpobonoaroToBKK; NPaBUILHOCTL BbIBopa MeToaa (N MeToaoB);

¢ NO3HAaKOMWUTb C MEeTOAUKaMW BbIMOJIHEHNA M3MepeHVIl7I Aana peweHna KOHKPeTHbIX 3agad I'IpOd)eCCVIOHaJ'IbHOVI
AEATENbHOCTH.

1.3 Tpe6oBaHusA k NpeaBapuTeNbLHON NOAroToBKe 06yyatroLlerocs:

MpenBapuTenbHas NoaAroToBka nNpeanoraraeT co3gaHne 0CHOBbI A1 OPMUPOBaHNS KOMMETEHUWIA, yKa3aHHbIX B . 2,
Npv U3y4eHUN OUCLUMIINH;

OOwas n HeopraHuyeckast XuMnsi
MaTtemaTunka
dunsnka

2 KOMMNETEHUWU OBYYAIOLWLEIroCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITIUHBI

OlMK-1: CnocobeH yunTbiBaTb COBPeMEHHbIe TEHAEHLMWN Pa3BUTMUA TEXHUKN U TEXHOJIOMMIM B obnacTtn TexHocdepHomn
6e30MacHOCTU, U3MEPUTESTbHON U BbIYMCITUTENTbHOM TEXHUKN, MHDOPMaLIMOHHbIX TEXHONOIMMN NPU peLleHnm
TUNOBLIX 3aAa4 B o6nacTu npodeccMoHanbHOW AeATEeNbLHOCTU, CBSA3aHHOM C 3alMTOW OKpYXKatoLen cpebl 1
obecneyeHMeM 6e3o0nNacHOCTU YeNoOBEKa;

3HaTb: OCHOBHbIE XUMUYECKNE 3aKOHbI U Teopuu, cbmsmo—xmquecme MeTOAbl aHann3a, OCHOBHbI€ 3Talbl KA4€CTBEHHOIO U
KOINMNM4eCTBEHHOIo XMMUYEeCKOro aHanu3a pas3fjiMyHbliX BelwlecTtB, MeToadbl pasgefnieHnA U KOHUEeHTpUpoBaHUA BeLLeCTB,
MeTpPOJiorn4eckne XxapaktepucTmkm Knaccn4eCcknx MeTogoB aHanmsa.

YMeTb: MOAroTOBWUTL NPOOY K aHanuay, NpOrHO3npoBaTb BMWUSHWE Pa3fUYHbIX (DAKTOPOB HA PaABHOBECME B XUMUYECKUX
peakumsix, BbIMOMHUTL aHanM3 OObeKkTa KMacCMYeCKUM METOAOM, MPOBECTM CTaTUCTUYECKYD 0OpaboTky pesynbTaToB
N3MEePEHN.

BnapeTb: HaBblkamu pa6OTbI C XUMUYECKUMUN peaKTnBamun ” I'IpVI60paMVI, nposegeHna Konm4eCTBeHHOro n Ka4eCtBeHHOro
aHanmsa XMuMmm4yeckmmm 1 C*)VISI/IKO-XVIMVI‘-IECKVIMVI MeTogaMu, HaBblkaMun KOppeKTHOIZ OUEHKHN I'IOFpeLLIHOCTeI7I npun nx nposeneHun.




3 PE3YNIbTATbI OBYYEHUA MO ANCUUNNUHE

KoHTakTHas
paboTa

MHHOBAaL.

dopmbl
3aHATMN

CP

Nek. | Ja6. | (Yackl)
(vackl) | (vachbr)

HaumeHoBaHve n cogepxaHue pasgenos,
TEM U y4eOBHbIX 3aHATUI

CemecTp
(kypc gns 3A0)

Pasgen 1. BeegeHne u metponoruyeckme
OCHOBbI XMMWUYECKOro aHanusa

Tema 1. OCHOBHbIE NOHATUSI aHANUTUYECKOMN
XUMUN.

MpeomeTt aHanuTudeckon xumun. CTpykTypa
aHanUTU4eCKon XMMnn. 3HavyeHue
aHanMTU4eCKON XMMUN B Pa3BUTUM
€CTeCTBO3HaHUA, TEXHUKN U HapOgHOro
xo3ancTea. Buabl aHannsa: n3oTonHbIN,
ANEMEHTHbIN, PYHKLMOHANbHLIN,
CTPYKTYPHbIN, MONEKYNAPHbINA, (a30BbIN.
Xnummyeckme, omMsmKo-XxMMmmnyeckue, 0,5 2
dumsmyeckme n brnonormydeckme MetToapl
aHanusa. Makpo-, MUKpO- 1
ynbTpaMmKkpoaHanms.

CoBpeMeHHOe COCTOSIHME U TEHOEHLMM
pasBUTMSA aHANUTUYECKON XUMU:
WHCTPYMEeHTanm3aumsi, asToMm3aLms,
MaTemartum3aums, yBenmyieHme gonm
du13nMYeckMx METOAOB, Nepexon K
MHOFOKOMMOHEHTHOMY aHanmay.

Tema 2. OCcHOBHbIE METPONOrMyeckne
NOHATUA U NpeacTaBneHnst. AHaNUTUYECKUn
curHan n nomexu. O6vem nHpopmauum B
aHanuTu4eckom curHane. OCHoBHble cTagun
XUMMYECKoro aHanusa. Beibop metoga
aHanmsa u CoCcTaBliEHME CXEM aHanuaa. 1
Knaccudmkauusa norpelHocTen aHanmaa.
OCHOBHbIE XapaKTEpPUCTUKN MeToda aHanmaa:
NpaBuUIbHOCTb U BOCNPOU3BOAMMOCTb,
KO3(PULIMEHT YyBCTBMTENBHOCTU, NPeAEn
0BHapyXXeHUSs, HXKHSAS U BEPXHSS rpaHuLbI
onpegensiemMbix COAePKaHNNA.
Crartuctnyeckas obpaboTka pesynbTaToB
N3MEpPEHNNA.

0,5 2 ra

Paspen 2. PaBHoBecus1 B rOMOreHHbIX
cuctemax

Tema 3. Xumunyeckne paBHOBeCHS B
peanbHbIX CUCTEMAX.

dakTophbl, BNUAKLLME HA paBHOBECUE B
peanbHbIX cuctemax. BnunaHue
3NeKTpocTaTUYEeCKUX B3aUMOLENCTBUN Ha
paBHoBecue. KoappuumeHTbl akTUBHOCTW.
MoHHas cuna. pactBopax. Teopus [ebas-
Xtokkens. Baanmocsasn mexagy MoOHHOM
cunom u KoaPULMEHTOM aKTUBHOCTMU.
BnusaHve conbBaTauumn Ha paBHOBeCHE.
BnusiHne xmmmnyecknx B3ammMmoaencTBum Ha
paBHoBecue. OnucaHue CroXxHbIX
paBHOBecun. MeTo KOHKYpUPYHOLLUX
peakumin. ObLias n paBHOBeCHas
KOHLieHTpauun. KoHUueHTpaunoHHbIe
KOHCTaHTBbI.

0,5 6




Tema 4. PacyeT pH B pacTBopax KMCNOT,
OCHOBaHW, Conen, KUCNOTHO-OCHOBHbIX
OydepHbIX cnctemax.

BbluncneHns pH pactBopoB 04HOOCHOBHbIX
KMCNOT M OOAHOKUCMOTHbLIX OCHOBAHWHN,
MHOFOOCHOBHbIX KUCIIOT ¥ MHOTOKUCMOTHbIX
OCHOBaHWN, CMECU KUCIOT U OCHOBaHUWMN.
KoHcTaHTa KMCIOTHOCTU U OCHOBHOCTH.
BnunsiHne pH Ha guccoumnaumto cnabbix
OLHOOCHOBHbIX KNCNoT. BrninsHue pH Ha
anccoumanmio cnabbix ABYXOCHOBHbIX
kucnoT. PaBHoBecus B npoLeccax rmgponuaa.
MexaHn3mbl rugponmsa. KonvyectBeHHble
XapaKTepuCTVKK npoLecca rmaponunsa.
BbiuncneHne pH pactesopos conen,
06pa3oBaHHbIX aHMOHaMW MHOTOOCHOBHbIX
KMCnoT.

BydepHbie cuctemsl 1 nx cBorcTBa. Pacuet
pH. BydepHas emKocTb. 3aBUCMMOCTb
OydepHON eMKOCTW OT KOHLUEHTpaumm
6ydepHoro pacrteopa. bydepHasi eMkocTb
CUMbHbIX KNCNOT Y1 OCHOBaHMUN.
B3avMopgencTeme KUCNOTbl M OCHOBAHWS .
PacueTt pH.

Tema 5. TutpumeTpuyeckne metoabl
aHanusa.

MeToabl TUTPMMETPUYECKOTO aHanmaa.
Knaccudumkaums. TpeboBaHus,
npegbsBNAeMble K peakuum B
TUTPUMETPUYECKOM aHanuae. Bugpl
TUTPUMETPUYECKNX ONpPedENEHNN: NPAMOE 1
obpaTHoe TUTpOoBaHue, onpeaerneHne no
3ameLleHuno. Cnocobbl BbIpakeHnsl cocTaBa
pacTBOPOB B TUTPUMETPUN. DKBUBAMEHT.
MonspHasa macca aksuBaneHTa. MonsipHas
KOHLeHTpauus. NepBuyHbIE CTaHaapThI,
TpeboBaHusa K HUM. ®ukcaHanbl. BTopuyHble
cTaHgapTbl. Buabl KpuBbIX TUTPOBaHMS (S-
obpasHble, NMHelHble). CKa4voK TUTPOBaHMS.
Touka 3KBMBANEHTHOCTU N KOHEYHAs Touka
TUTpOBaHMWsA. ABTOMaTUYECKME TUTPATOPBI.
JlabopatopHasa pabota: KucnotHo-ocHoBHOE
TUTpOBaHWe. AUMAMMETPUS.

Tema 6. KNCNOTHO-OCHOBHOE TUTPOBaHUE.
lMocTpoeHme KpmBbIX TUTPOBAHUA: CUNbHAs
KMcnoTa — cUnbHOe ocHoBaHue, crnabas
KucroTa — CUibHOE OCHOBaHWe, CUibHas
Knucnota — cnaboe ocHoBaHue, crnabas
Kucnota — cnaboe ocHoBaHue. BnusHue
BEJTMYMHBI KOHCTAHT KUCITIOTHOCTU UNKA
OCHOBHOCTU, KOHLIEHTPALUWN KUCINOT Unn
OCHOBaHWU N TeMMepaTypbl Ha XapakTep
KpuBbIX TUTpOoBaHuS. NpaBuno Bbibopa
nHOuKaTopa.

K1CnoTHO-OCHOBHOE TUTPOBAHNE B HEBOAHbIX
cpenax. Teopun KUCNOTHO-OCHOBHbIX
nHaukatopoB. Hanbornee ncnonb3yemble
KMCNOTHO-OCHOBHbIE MHAMKATOpbl. OWNbKM
TUTPOBAHMWSA NPY ONMpPefeneHnn CUNMbHbIX U
cnabbIX KUCIOT U OCHOBaHUN,
MHOIOOCHOBHbBIX KMCITOT ¥ OCHOBaHWMN.
JTabopatopHas pabota: KucnotHo-ocHoBHOE
TUTpOBaHWe. AnkanumeTpus.

Wtoro B cemecTpe (Ha kypce anga 3A0)

KOHch'IbTaLI,MM N NPOMEXYTO4YHad atrectauma
- HEeT

1 6
0,5 6

1 6 ra
4 28




Paspgen 3. PaBHoBecuUsi B OKUCIIUTENbHO-
BOCCTAHOBUTENbHbIX NpoLeccax

Tema 7. OKMCNNTENBHO-BOCCTAHOBUTENBHOE
paBHOBeCHE.

OneKTpoaHbIN NoTeHumarn. YpaBHeHne
HepHcta. CTaHgapTHLIN U hopManbHbIn
noteHumnanbl. BnnaHme xmmmyeckmnx
B3aMMOAENCTBUIN HA BEJTMHYUHY OKUCITUTENBHO
-BOCCTaHOBUTENbHOrO NoTeHumana: pH,
KomnnekcoobpasoBaHue, obpasoBaHne
MariopacTBOPMMbIX coeauHeHn. KOHCTaHTbI
paBHOBECUS OKMCIUTENBbHO-
BOCCTaHOBMUTESbHbIX peakuuin. CesA3b
KOHCTaHTbl paBHOBECUS CO CTaH4APTHLIMN
noteHuManamn. HanpaesneHne peakumm
OKMCNEeHUS-BOCCTaHOBNEHNA. dakTopbl,
BNMSIOLLME HA HanpaBleHNe OKUCIUTENbHO-
BOCCTAHOBUTENbHbIX peakunin. MexaHnameol
OKUCIUTENbHO-BOCCTAHOBUTENBbHbBIX PeaKLMi.
OCHOBHble HEOPraHNU4eCcKne n opraHnyeckne
OKUCINTENN U BOCCTaHOBUTENMN,
npUMeHsieMble B aHanuse.

JlTabopaTopHasi paboTa: OKMCIIUTENBHO-
BOCCTAHOBUTENbHOE TUTPOBAHME.
lMepmaHraHaTomeTpus.

Tema 8. OKMCNUTENBbHO-BOCCTAHOBUTENBHOE
TUTPOBaHME.

PacueT 1 nocTpoeHune KpuBbIX TUTPOBAHUA.
dakTopbl, BNMSAIOLWME HA XapakTep KpUBbIX
TUTPOBaHMS: KOMMiekcoobpasoBaHue,
KOHLEHTpaLumMs MOHOB BOAOPOAA, NOHHas
cvna. Cnocobbl onpeaeneHnst KOHEYHOM
TOYKM TUTpoBaHus. Hanbonee nasectHole
OKUCIUTENbHO-BOCCTAHOBUTENbHbIE
NMHOMKaTopbl. [orpelHoCTV TUTPOBaHUS.
MeToabl OKMCNUTENBHO-BOCCTAHOBUTENBHOIO
TUTPOBAHMS: NepMaHraHaToMeTpus,
OnxpomaToMeTpusd, Nogo- U NogumeTpus u
ap.

JTabopatopHas pabota: OkucnmMTenbHo-
BOCCTaAHOBMWTENbHOE TUTPOBAHME. Noau- n
nogomeTpus.

KoHTponbHas pabota Ne 1. no Teme:
"PaBHOBeCUs1 B TOMOIr€HHbIX Y OKUCITUTESNbHO-
BOCCTaHOBUTENbHbIX cuctemax".

ra




Paspen 4. PaBHoBecus B npoueccax
KOMMnekcoobpasoBaHus

Tema 9. KomnnekcHbie coenHEHUS.

Tvnbl KOMMNEKCHbIX COEONHEHNN,
NCNONb3yeMbIX B aHaNUTUYECKON XUMUN.
Knaccudumkaums KOMANEKCHbIX CoeguHEHNI
Mo xapakTepy B3aumoaencrasns metann-
nvrang, no ogHOPOAHOCTY NMraHaa u
KomnnekcooobpasosBartens: BHyTpuctepHble
N BHeLWHecepHble KOMMIEKChI,
OAHOPOAHOMNUIraHaHbIE U
CMeLUaHHONNraHaHble, NonMsaepHbIe.
Mprpoaa XMMn4eckomn cBA3m B KOMMNEKCHbIX
coeguHeHusx. Teopus KpucTannyecKkoro
nong. MeTton MonekynsipHbIX opbutanen.
CReKkTpoXuMU4eckui pag nuraHgos.
KonuyecTBeHHble XxapakTepUCTUKM
KOMMJIEKCHbIX COEAUHEHWUI, KOHCTaHTBI
YCTOMYMBOCTU, CTEeNeHb obpasoBaHus
koMnnekca. Knaccndpukaunsa KOMnneKCHbIX
COeIHEHUIN NO TEPMOANHAMNYECKON U
KMHeTu4eckom yctonumeocTn. CBoncTea
KOMMMEKCHBIX COEAUHEHWI, MELOLLnE
aHanMTU4ecKoe 3Ha4YeHne: YCTOMYMBOCTb,
pacTBOPMMOCTb, OKpacka, neTy4yecTb.
MexaHu3wmbl 3ameLLeHUst NMMraHaoB:
accoumnaTMBHBIN U ANCCOLMATUBHBIN.
B0O3MOXHOCTU UCNONb30BAHUSA KOMIMMEKCHbIX
COEOVHEHUI 1 OPraHNYeCKUX peareHToB B
pasnuyHbIX METOA4AX aHanMaa.

Tema 10. KomnnekcoHomeTpunyeckoe
TUTpOBaHMe.

HeopraHuyeckue 1 opraHu4eckne peareHTbl B
KomnnekcoHoMmeTpuun. Cnocobbl
KOMMIIEKCOHOMETPUYECKOIO TUTPOBaHNUS:
npsimoe, o6paTHoe, BbITECHUTENBHOE,
KoCBeHHoe. PacyeT 1 NoCTpoeHne KpuBbIX
TuTpoBaHus. Cnocobbl onpeaenexHns
KOHEYHOW TOYKN TUTPOBAHMUS.
MeTannoxpomHble NHAMKaTopbl U
TpeboBaHus, NpeabsBNsSeMble K HUM.
BaxHelwme yHnBepcarnbHble U
cneunduryeckne MeTannoxpomHble
nHamkatopbl. OWNOKN TUTPOBAHUS.
CeneKTMBHOCTb TUTPOBaHMSA U cnocobbl ee
MOBbILUEHUS.

JlabopatopHasa pabora:
KomnnekcoHoMeTpuyeckoe TUTpOBaHMeE.

ra




Pasgen 5. PaBHOBecus B reTeporeHHbIxX
cucTemax (npoLecchbl OCaXKaeHUs 1
COOCaXaeHWs)

Tema 11. PaBHOBecus B cucteme pacTBop —
0cafoK.

Ocapgku 1 nx ceorctea. Cxema obpasoBaHus
ocagka. MexaHn3Mbl OCaxXaeHUs.
Kpuctannuyeckne n amopgHble 0Caku.
3aBNCUMOCTb CTPYKTYpbl OCagka OT ero
MHAUBMAYanbHbIX CBOMCTB (PaCTBOPUMOCTH,
NONAPHOCTM MOJIEKYI) U YCIOBUIA OCaXOEeHWs
(KOHUEHTpaumn ocaxgaemoro NoHa,
ocaguTensi, COneBoro coctaBa pacTsopa u
pH, Temnepatypbl). 3aBUCUMOCTb POPMbI
ocajka OT cKopocTu obpa3oBaHust
NepBUYHBIX YacTuy u nx pocta. dakTopsl,
BNUSOLLME HA paCTBOPUMOCTb OCaKOB:
TemnepaTypa, MOHHas cuna, AencTene
OHOMMEHHOrO UOHa, peakuuu
NPOTOHM3aLMK, KOMMIIEKCOobpa3oBaHus,
OKUCNEHNA-BOCCTAHOBNEHNS, CTPYKTYpa 1
pa3Mep YacTtuu. [oMoreHHoe ocaxaeHue.
CrapeHue ocagka (nepekpucrannmsaumsa un
arperaumsi NepBUYHbBIX YacTuL, TEPMUYECKOE
cTapeHue, OCTBarb4OBCKOE CO3pEBAHUE).
Mpu4mHbI 3arpsa3HeHns ocagka (COBMECTHOe
ocaxaeHwe, coocaxaeHve u nocnegyouiee
ocaxpaeHue). Knaccudmkaumsa pasnmyHbix
BMAOB coocaxaeHus (agcopbums, oKkno3uns,
nsomopcusm n ap.). NMonoxuntensHoe n
oTpuuaTenbHOe 3Ha4YeHME SBMNEHUS
coocaxaeHus B aHanmae. Cnocobbl
YMEHbLUEHUST COOCaXaeHus1. YcnoBus
Nony4YeHns KpUCTanIMyecknx 0CaaKkoB.
OcobeHHOCTN 0b6pasoBaHUs KONITOMAHO-
ONCMEPCHBIX CUCTEM. YCnoBusa obpa3oBaHus
aMopdHbIX ocagKkoB. Mcnonb3oBaHue
KONMMOWAHbIX CUCTEM B XMMUYECKOM aHanuse.

Tema 12. OcagutenbHoe TUTPOBaHME.
PacueT 1 nocTpoeHmne KpmBbIX TUTPOBAHUA Ha
npuMmepe MetToaa apreHTomeTpun. BnuaHme
agcopbunmn Ha TOYHOCTb TUTPOBAaHMS.
BrnvsiHe pacTBOpUMOCTU COeANHEHUN,
KOHLEHTpaLmm onpeaensemMbiX NOHOB,
TemnepaTypbl Ha XapakTep KpUBbIX
TUTpoBaHus. Cnocobbl onpeneneHus
KOHEYHOW TOYKM TUTPOBAHWUS B
apreHTomeTpumn: cnocob Mopa, PasiHca,
donbgrapga. Ownbkn TUTPOBaHMS.
ITabopatopHas pabota: OcagutenbHoe
TUTPOBaHME.




Tema 13. 'paBnMeETPUYECKUN METOS,
aHanusa.

CyLUHOCTb rpaBUMETPUYECKOro aHanmsa u
rpaHuLbl ero NpuMeHMMocTu. MNpsamble n
KOCBeHHble MmeToabl onpeaeneHus. Ownbku B
rpaBMMETpUYECKOM aHanmse. BaxHenwne
HeopraHu4eckne 1 opraHnyeckue ocagutenu.
TpeboBaHus k ocaxgaemomn opme.
TpeboBaHus Kk rpaBumMeTpUYECKOn hopme.
TepmMorpaBMMeTpUYECKU aHanms.
AHanutnyeckune Becbl. HyBCTBUTENBHOCTb
BECOB M ee MaTeMaTU4eCKoe BblpaXxeHue.
dakTophbl, BANAOLLME HA TOYHOCTb
B3BELUMBaHUA. TexHMKa B3BELLUMBAHUSI.
JlabGopaTopHas paboTa: paBMmeTpu4ecKnin
aHanms.

KoHTponbHas pabota Ne2 no teme:
"PaBHOBECMKS B reTepOreHHbIX cuctemax u B
npoleccax komnnekcoobpasoBaHus".

Paspgen 6. aeHTudukaumsi KaTMOHOB U
AHMOHOB 4118 KAYECTBEHHOIO U
KONMMYECTBEHHOrO onpeaeneHns
WHCTPYMEHTanNbHbIMX METO4aMM

ra

Tema 14. NgeHTndukaumsa kKaTMOHOB.
JlabopaTopHas paboTta: AHanm3 KaTMoHoB |
aHanUTU4ecKon rpynnbi.

JlabopaTtopHas paboTta: AHanm3 kaTuoHos |l
aHanUTU4ecKon rpynnbi.

JlabopaTopHas pabota: AHanu3 kaTnoHos
aHanUTU4ecKon rpynnbi.

JlabopaTtopHas paboTta: AHanm3 kaTuoHoB |V
aHanUTU4ecKon rpynnbi.

JlTabopaTopHasi paboTa: AHanu3 kaTuoHoB V
aHanuMTUYecKomn rpynnbl.

JlTabopaTopHasi paboTa: AHanu3 kaTuoHoB VI
aHanuTM4eckon rpynneoil.

Tema 15. MgeHTudunkaumsa aHMOHOB U
TBeporo BellecTsa.

JlabopatopHaa paboTta: AHanu3 aHnoHoB |, 1,
Il aHanuTMyeckux rpynm.

JlabopatopHasa pabota: iaeHTndukaums
BeLlecTBa (BellecTB) B TBEPOOM COCTOSHUM.
TectnpoBaHue rno Teme "KayecTBeHHbIN
aHanms".

10

10




Pasgen 7. SHeKTpOXMMW—IeCKMe mMeToabl
aHanumsa

Tema 16. lNoTeHUNnoOMeTpUYECKUIA MeTo,
aHanuaa.

Mpsimast noteHunomeTpusi. KoceeHHas
NOTEHUMOMETPUS. ANEKTPOabI B
noteHumnomeTpumn. lHgmkaTopHblie
3NeKTpoAbl. ANeKTpoabl CPaBHEHUS.
Onektpoabl 1, 2 n 3-ero poJos.
VloHcenekTuBHbIE aNekTpoabl. YpaBHEHNE
Hukonbckoro. OCHOBHbIE XapaKTepPUCTUKN
NOHCENEKTMBHbIX 9MEKTPOAO0B. DNeKkTpoaHas
dyHkuua. CenektnBHocTb MeToabl
onpeaeneHnst NoTeHUMOMETPUYECKOro
KoadhdpuumMeHTa cenekTMBHOCTU. Bpems
OTKNuKa.

Knaccudmkaunsi MOHCENEKTUBHBIX
3NEKTPOAOB: 3MIEKTPOAbl C FOMOTE€HHBIMU U
reTeporeHHbIMU KpUCTanIM4yeckumm
MeMOpaHamMu, ONeKTpoabl C KECTKOMN
MaTpuLen (CTEKNSAHHbIE SNeKTPOoabI),
3NeKTPOAbl C NOABWXHBIMU HOCUTENSAMN,
epMeHTHbIE N Fra304yBCTBUTESbHbIE
3NeKTpoabl.

MoTeHuMoMeTprYeckoe TUTPOBAHNE.
M3aMeHeHWe aneKkTpoaHoro noTeHunana B
npouecce TMTpoBaHus. Cnocoobbl
0BHapyXeHUs KOHEYHOW TOYKM TUTPOBAHMSI.
Vcnonb3oBaHue peakumii KNCNOTHO-
OCHOBHbIX, OCaXAEHUS,
KoMniekcoobpa3oBaHus N OKUCIEHUS-
BOCCTaHOBEHMUS.

JTabopaTopHas paboTa:
MoTeHuMoMeTprYeckoe TUTPOBAHNE.
JlTabopaTopHasi paboTta: MloHoMeTpus.

Tema 17. KoHgyKkTOMETpUYECKUN METOS
aHanusa.

TeopeTunyeckue OCHOBbI MeToAa.
OnekTpuyeckasi NPOBOAUMOCTb, U3MepeHUue
3NEKTPMUYECKON MPOBOAUMOCTU. 3aBUCMMOCTb
3ANeKTpUYEecKon NPoBOANUMOCTM dfeKTponuTa
OT pa3nu4HbIX drakTopos. Knaccudukauus
KOHOYKTOMeTpuyecknx metogos. Obnactu
NPUMEHEHNST KOHOYKTOMETPUMN.
AHanutTnyeckas KOHOYKTOMETPUS.
KoHaykTOomMeTpuyeckoe TUTPOBaHME.
AnnapaTypa ons KOHOyKTOMEeTpUYeCcKnx
n3mMepeHui.

JlabopaTtopHas pabota: Npsamas u kocBeHHas
KOHAOYKTOMETpUS.




Tema 18. BonbTamnepomeTpusi.
MHankaTopHble anekTpoabl U
Knaccudukaums BonibTaMnepoMeTpUYecKmX
meTonoB. MNonaporpacdus. MNpenmyuiectsa u
HedoCTaTKM PTYTHOroO anekTpoga. [NonyyeHune
N XapakTepucTmka BONbTamnepHOn KPUBOM.
MpegenbHbIn gMddy3HbIN TOK. YpaBHeEHME
MnbkoBunya. MNMoTeHuman nonyBosiHbI.
dakTophbl, BNVAIOLLME Ha BENNYNHY
noTeHumMarna nonyBosiHbl. KonnyecTBEeHHbIN
nonsiporpaduyecknin aHanus. Ycnosusi
npoBeAeHus nonsgporpaduyeckoro aHanmaa.
AmnepomeTpuyeckoe TuTpoBaHue. CyLLHOCTb
mMeToda. AMNepomMeTprnyecKkoe TUTPOBaHNE C
OAHVM W ABYMS UHOANKATOPHbBIMMN
nonsapun3oBaHHbIMK anekTpodamu. Beibop
noTeHumMana MHAMKaToOpHOro anekTpoaa u
Hanaraemoro HanpsXeHus npu
NCNONb30BaHUN ABYX UHONKATOPHbIX
3NeKTpoAoB. Buabl KpMBbLIX TUTPOBaAHUS.
JlabopatopHasa pabota. Konnoksuym Ne 2 no
Teme: "OneKkTpoXnMmnyeckne MeToapbl
aHanusa".

10

ra

Paspgen 8. MeToabl aToMHOWM ONTUYECKON
CMeKTpocKonun

Tema 19. ATOMHO-3MUCCUOHHBLIN METO.,
CnekTtpbl atomoB. OCHOBHbIE U
BO30Y>XOEHHbIE SNEKTPOHHbIE COCTOSHMS
aTOMOB, XapakTepPUCTUKN COCTOSTHUM.
OHepreTudeckme nepexonbl. NMpaeuna
otbopa. XapakTepuUcTukM CnekTparnbHbIX
TNNHWIA: TTONOXEHWE B CMEKTpe,
WHTEHCMBHOCTb, NonywmnpuHa. Ceasb
WHTEHCMBHOCTM C YNCIIOM MU3My4atoLmnx
yacTtumu.

MpuHUMNuaneHas cxema aToOMHO-
3MUCCUOHHOTO cnekTpoMeTpa. IcTouHMKN
aToMu3aumun n BO30YXOEHUA: aNeKTpuyeckne
pa3psiabl (AyroBble, UCKPOBLIE, MOHMKEHHOTO
OaBneHus), NnaMeHa, nrnasMmeHHble
NCTOYHMKK (NNIa3MOTPOHbI, MHAYKTUBHO
cBsi3aHHas nnasma), nasepbl. VIX OCHOBHbIE
XapakTepUCTUKK: TeMmnepaTypa, CoCTaB
aTMmoccepbl atToMmusaTopa, KOHLEeHTpauus
3NEKTPOHOB.

dursnyeckme n xMMmmyeckume npoLeccol B
aTommuaaTtopax. CnekrpanbHble 1 U3NKO-
XUMMYECKME NMOMeEXU, CrnocoObl X
ycTpaHeHusi. OcobeHHOCTM NoAroTOBKN
npoObl 1 ee BBeAEHUSA B aTOMM3aTOpPbI
pasnu4yHoro Tnna. KayecTBeHHbIN K
KONMUYECTBEHHbIN aHanM3 aTOMHO-
3MUCCUOHHBLIM MeToaoM. MeTpornoruyeckme
XapakTEPUCTUKN U aHanUTUYECKNe
BO3MOXXHOCTW. [puMepbl NpakTU4eCcKoro
NPUMEHEHNS aTOMHO-3MUCCUOHHOIO MeToaa.




Tema 20. ATOMHO-aBCOpPOLIMOHHBIV MeToA,.
MpuHUMNUaneHas cxema aTOMHO-
abcopbunoHHOro cnekTpomeTpa.
AToMM3aTOpbI (MaMeHHbIE N HEMMaMEHHbIE).
VICTOYHUKM n3nyyveHmns (namnbl ¢ NosbiM
KaTo4oM, UCTOYHMKM CMIOLLHOMO CMeKTpa,
nasepbl), UX XapaKTePUCTUKM.
CnekTpanbHble U U3NKO-XUMUYECKME
nomMexu, cnocobbl UX yCTPaHEHWSI.
Bo3MOXXHOCTW, AOCTOMHCTBA U HeJocTaTku
MeToAa, ero CpaBHEHWe C aTOMHO-
3MUCCUOHHBLIM MeTooM. MeTponormyeckue
XapaKTepUCTUKMN.

Mpumepbl NPakTUYeCKOro NpUMeHeHUs
aToOMHO-abcopbunoHHoro Mmetoaa.

Pasgen 9. MeTtoabl monekynspHomn
ONTUYECKON CNEKTPOCKONUM

ra

Tema 21. MonekynsipHas abcopbLuMoHHast
cnekTpockonusi (cnekTpodoTomMeTpus).
3aKoHbI MOrnoLEeHNs1 ANEKTPOMarHUTHOro
N3My4YeHnst N cnocoObl NX BbIpaXkeHWs. 3aKkoH
Bbyrepa-JlambepTta-bepa. Matematunyeckoe
BbIpa)KeHNe 3TOro 3akoHa. BenuumHel,
xapaktepuaytowue nornoweHne. OCHOBHbIE
NMPUYUHBI OTKITOHEHNST OT OCHOBHOIO 3aKoHa
CBETOMNOrMoLweHns (MHCTPYMEHTAarbHbIE U
HPU3NKO-XMMUYECKUE).

MpuHUMNuaneHasa cxema npubopa.
Knaccudurkauusa annapatypbl C TOYKU 3peHUS
cnocoba MoHoxpomaTtmaaumm (PoToMeTpbl,
cnektpodoTomeTpbl). CBA3b XMMUYECKON
CTPYKTYpbl COEANHEHNSsI C aBCOPOLMOHHBIM
cnekTpoM. Cnocobbl Nony4YeHns oKpaLleHHbIX
coeavHeHun. doTomeTprnyeckue
aHanuTu4eckue peareHTbl, TpeboBaHusA K
HMM. Cnocobbl onpegeneHns KOHLEHTpaLmMm
BeLecTB. MilamepeHme BbICOKUX, HU3KNX
ONTUYECKMX NITOTHOCTEN
(anddepeHumnanbHbIn meToa). AHanu3
MHOTFOKOMMOHEHTHbIX CUCTEM.
CnekTpooTOMETpMSA Kak MeTof,
nccrnefoBaHusi peakuuin B pacTBopax
(koMmnnekcoobpasoBaHus, NPOTOMUTUYECKNX,
arperaummu), ConpoBOXAALLMXCS
N3MEHEHMEM CMEKTPOB MOrMOLLEHUS.
MeTponoruyeckue xapakTepuUcTUKM n
aHanuMTu4eckne Bo3MOXHoOCTU. Mpumepbl
NPaKTUYECKOro NPUMEHEHNS.

JlabopaTtopHasa paboTta. PoTokonopmMmeTpus.
ITabopatopHas paboTa.
CnekTpodotomeTpus.

Tema 22. MeTtoap! konebaTtenbHom
CreKkTpocKkonuu.

KonebatenbHble cnekTpbl Monekyr. Ux
ocobeHHocTu. Knaccudmkaums metogos no
cnocoby nonyyeHus konebaTenbHbIX
cnektpoB (UK n KP-cnektpockonus).
MpuHUMNUaneHas cxema npubopa.
OCHOBHbIE TUMbl UCTOYHNKOB M3Ny4eHUs,
OEeTEeKTOpOoB.

KauyecTBeHHbI (MONEKyNAPHbIA, CTPYKTYPHO-
rpynnoBoOn) N KONMYECTBEHHbLIN aHanNu3
meTtoaamu K- n KP-cnektpockonun.




Tema 23. MonekynsapHas nioMUHeCcLeHTHas
creKkTpockonus.

Knaccudurkaumsa BMaoB noMMHECLLEHLUMN MO
NCTOYHMKaM BO30OYXaeHUs
(xemunroMmnHecLeHUNA. BUONIOMUHECLIEHLUS,
3NEKTPONIOMUHECLIEHLINS,
OTONOMUHECLIEHLIMA U OP.); MEXAHU3MY U
ONUTENBHOCTY cBeYeHusi. PriyopecueHuns n
dochopecueHUnsa. 3aKkoHbl IIOMUHECLIEHLINN.
dakTophbl, BNINSAKLWME HA UHTEHCUBHOCTb
NOMUHecLeHUuK. TyleHne NioMUHECLIEHLNN.
AnnapaTypa NOMUHECLIEHTHOIO aHanusa.
MpakTuyeckoe NnpuMmeHeHne
TNIOMUHECLIEHTHOrO aHanmaa.

Tema 24. HecbenomeTtpunyeckmii n
TypObnanmeTpmnyeckuin MeToapl aHanmaa.
TeopeTuyeckme OCHOBbI MeToAa.
OcobeHHOCTM KOMMOMAHBLIX PAcTBOPOB.
Cnocobbl nonyyYeHns KonmonaHblx
pacTBOpOB. AnnapaTypa Afsl NPOBeAeHS
HedenIoMeTpU4ECKoOro un
TYypOnanmeTpmn4eckoro aHanm3os.

Tema 25. MNonapumeTpuyecknii n
pedpakTOMETPUYECKMIA METOAbLI aHanM3a.
TeopeTuyeckne OCHOBbI
nonspuMmMmeTpuyeckoro metoga. lNonyyeHne
NnoCKONonsipu3oBaHHoro ceeta. MNpuHumn
NoNspUMETPUYECKNX U3MEPEHUI.
3aBMCMMOCTb yrna BpaLleHWs NIIOCKOCTU
nonspusaLmm nNockononapmn3oBaHHOro ceeTa
OT pas3nuyHbIX akTopoB. Annapartypa and
NoNspUMETPUYECKNX U3MEPEHUI.
TeopeTnyeckme OCHOBbI
pedpakTomeTpuyeckoro meToaa.
lMpenomneHne ceeTa Ha rpaHule pasgena
OByx das. [NokasaTternb NnpenoMneHumns.
3aBMCMMOCTb NokasaTens NpenomrieHns ot
pasnuyHbIX chakTtopos. Nonspusauuns n
pedpakuusa. AnnapaTtypa ans
pedpakToMeTpuyeckux onpeaeneHunin.
lMpakTnyeckoe npuMeHeHe
nonspuMeTPUYECKUX U
pedpakTOMEeTPUYECKUX N3MEPEHUN.
JlabopatopHas paboTa: PedpakroMeTpusi.
KoHTponbHas pabota Ne 3. no Teme:
"OnTnyeckne metoabl aHanmnsa".

ra




Pasgen 10. XpomaTorpadudeckne metoapl
aHanusa

Tema 26. Knaccudmkaums
Xpomarorpagu4eckmx MeToaoB no
npMMeHseMbIM hasam, MexaHu3mMam
pasgeneHns n TexHuke
XpoMaTorpagumyeckoro aHanusa.

Cnocobbl nony4yeHus xpomaTorpamm
(cbpoHTanNbHLIN, BbITECHUTENBbHbIN,
AMNIOEHTHbIN).

MonekynspHo-agcopbuuoHHas
xpomartorpadus. MNonapHblie 1 HenonsapHble
HenoABWkHbIe dhasbl 1 NPUHLMMNBI X BbIGOpA.
MoaudurumpoBaHHbie cunukarenu Kak
copbeHTbI. [NoaBwkHbIE hasbl 1 NPUHLMMBI UX
BblibOpa.

MoHoobmeHHas xpomaTorpadgus. CtpoeHune
1 pr3MKO-XMMU4ECKMEe CBONCTBA
NMoHoobmeHHMKOB. loHoOOOMeHHoe
paBHoBecue. CenekTMBHOCTb MOHHOIO
obMeHa 1 hakTopbl ero onpegensowue.
O6nactn npuMeHeHNs1 MOHOOOMEHHON
xpomatorpadun.

OcapgoyHas xpomaTorpacums. lNnockocTHasi
xpomartorpadgus. ObLume npuHUUNbI
pasgeneHuns. Cnocobbl nony4yeHus
NIOCKOCTHBIX XpoMaTorpamm (BOCXOASALLMNA,
HUCXOASALUNIA, KPYrOBOW, ABYMEPHBIN).
PeareHTbl 4N NposiIBNEHNs XpomaTorpamm.
BymaxHas xpomaTtorpadusi. MexaHuambl
pasgeneHus. MNMoasukHble dasbl.
MpenmyuwiecTBa 1 HEOOCTATKN.
ToHkocnovHasa xpomatorpadusi. MexaHuambl
pasgenennsi. CopbeHTbl 1 NoaBwkHbIE hasbl.
O6nacTtn npMmeHeHus.
OkncnuTenbHO-BOCCTaHOBUTENbHAS
XpomaTorpadwms.

ra

Tema 27. a30Baga 1 XnaKoCTHas
Xxpomarorpaduu.

"a3o-agcopbumoHHas (razoTBepaodasHas) n
ras3o->XWaKocTHas xpomaTorpadus.
Cop6eHTbl 1 HocuTenu, TpeboBaHMA K HUM.
MexaHuam pasgeneHus. Cxema rasoBoro
xpomatorpada. KonoHku. [letektopbl, nx
YYBCTBUTENBHOCTb U CENEKTUBHOCTD.
Ob6nacTtn NnpMMeHeHs ra3oBoN
xpomarorpaduu.

Buabl XXngkocTHom xpomatorpadum.
lMpenmyLecTBa BbICOKOI(PEKTUBHON
XnOKocTHOM xpomaTtorpadum (BIXKX).
Cxema XMAKOCTHOro xpomarorpada.
Hacocsbl, koroHkn. OCHOBHbIE TUMbI
OETEKTOPOB, UX YYBCTBUTENBHOCTb U
CEeneKTUBHOCTb.

JlTabopaTopHasi paboTa. TOHKOCNONHAA 1
NOHOOOMEHHas xpomaTorpadusi.

UTtoro B cemecTpe (Ha kypce ansa 3A0)

12

151

KoHcynbTaumm 1 npoMexyTovHas atrectauus
(Ok3ameH, 3ayerT)

2,75

10,25

Bcero koHTakTHas pa6ota un CP no
AucuunnnHe

26,75

189,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHme y4eGHbIM MaHOM He NMPeAyCMOTPEHO




5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEOQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHune nokasartenemn, KpUTepmeB U CUCTEMbI OLLeHUBAHUSA pe3yNbTaToB 00y4eHusA
5.1.1 NMokasaTtenu oLueHUBaHUA

Kopn HanmeHoBaHWe oLeHOYHOro
Moka3aTtenu oueHnBaHNs pe3ynbTaToB 0by4eHus
KOMMNeTeHUnn cpeacTea

PackpbiBaeT TeopeTMyeckme 0CHOBbI XMMUYECKMX, (DU3NYECKUX, (DU3UKO
-XMMUWYECKUX METOAOB U COBPEMEHHBIX TEHAEHUMIN NX pasBUTUS,
cyliecTByloLMe U pa3pabaTbiBaeMble METOAMKN aHanmM3a pasnmnyHbixX
00BLEKTOB OKpY>KatoLLen cpeabl.

BblunmcnseT KOHLEHTpaUmMmM BELLECTB (MOHOB) B 06 BbEKTaX OKpY»KatoLLen
cpenbl Ha OCHOBE 3aKOHOB, NeXallX B OCHOBE XUMNYECKMX,
OlK-1 PU3NYECKNX N PUIUKO-XMMUYECKNX METOAOB aHanmnsa.

MpumeHseT MeToabl UCCneaoBaHNSA CBOMCTB BELLECTB M Matepuarnos C
NCNoONb30BaHMEM COBPEMEHHOM U3MEPUTENBHON TEXHMKN, METOAAMM
cucTemMaTtm3auum N aHanuaa pesynbTaToB XMMUYECKUX IKCMEPUMEHTOB,
N3MepeHnin Npy peLleHmMn TUNoBbIX 3agay B obnactu
npogeccnoHanbHOM AEATENBHOCTN, CBA3AHHOW C 3aLUUTON
OKpyXatoLLen cpeabl.

5.1.2 Cuctema u KpuTEepumn oLueHMBaHUSA

Kputepum oueHnBaHnsa cpopMmMpoBaHHOCTM KOMMAETEHLNIA

LLikana oueHnBaHus
YcTHoe cobecenoBaHue MncbmeHHas paboTta

MonHbIN ncyepnbiBaloLWLMIA OTBET,
nokasblBaloLLMiA NOHMMaHKE NpegmeTa.
OpureHTUpyeTCs B OCHOBHLIX TEPMUHAX,
3HAKOM C JOMOMHUTENBHON NMTEPaTypou,
npaBUIIbHO OTBEYAET Ha JOMNONMHUTENbHbIE
BOMPOCHI.

CTyOeHT nokasbiBaeT npaBusibHoOe

5 (oTnu4Ho) NnoHMMaHue ycrnoBus 3agayun, Bnageet
HaBbIKaMu aHanu3a ycrnoBus, BbiIbopom
HY>XHbIX 3aKOHOB 1 (POpMYIn Ans ee
peLueHus.

YMeeT npaBusibHO 06 BACHUTL
TeopeTn4eckne OCHOBbI aHaNMUTUYECKNX
MEeTO40B M NpaBuIbHO BbiIOpaTb MeToA
aHanusa.

CtaHgapTHbIN OTBET, JIULLEHHbIN
nHanBMayansHocTu. lonyckaeT
He3HauUTenNbHbIE NOFPELUHOCTN NpKU OTBETE
Ha BOMpOCHI.

CTyaeHT nokasblBaeT 4OCTaTOYHOE
NnoHMMaHue yCcroBus 3agayn, Brageet
HaBblkamMW aHarnM3a ycrnoBusi, nyTaeTcs B
BblOOpE HY>XHbIX 3aKOHOB M hopMyn A5 ee
4 (xopoLuo) peLieHns.

YMeeT npaBuiibHO 06 BACHUTL
TeopeTU4eckme OCHOBbI aHaNUTUYECKMX
METOLOB M NpaBuibHO BbIOpaTb MeToa
aHanuaa.

HenonHbI OTBET, UMEIOT MECTO
Hebonblume npobenbl B 3HAHUSIX.
[onyckaeT norpeLHocTy Npu OTBETE Ha
BOMPOCHI.




[NokasbiBaeT 3HaHUSA yqeGHoro MaTtepuana
B MUHMMaIbHOM oObeme. HOHYCKaeT
6onbLUOe KONMM4ecTBO HenpunHuunnmarnbHbIX
owmbok. MoxeTt YCTPaHUTb NX C NOMOLLbIO
npenogaBartena.

3 (y,D,OBJ'IeTBOpVITeJ'IbHO) CTyD,eHT nokasblBaeT HeJoCTaTo4yHoe
NOoOHNMMaHWe ycrnosua 3agadu, nytaeTca B
BblIGOpEe HYXHbIX 3aKOHOB M hopmy”n Ans ee
peLleHus.

HenonHbIi 0TBET, ecTb OLINOKN B

N3IOXEeHUN HECKOJTbKUX TEM. nyTaeTCFI B
TEPMUHAX.

He moxeT oTBETUTL Ha BOnpoc 6e3
roMoLM aKk3aMeHaTopa. MHoroumcneHHble
rpybble owmnobku.

He noHumaeT ycrnosue 3agayuu, He MOXET
NpeanoXxunTb BapnaHTbl pelleHusi. He 3Haet
TEOPETUYECKMX OCHOB aHaNUTUYECKUX

2 (HeynOBNETBOPUTENbLHO) | METOO0B M HE MOXET NPaBUMbHO BbIOpPaTh
MeTo[ aHanm3a nog KOHKPETHbIA OO bEKT.

MonbITka CNCbIBaHUS, UCTIONb30BaHUS
Hepa3speLleHHbIX TEXHUYECKUX YCTPONCTB
WV NonNb3oBaHne NoacKasKkown Apyroro
yeroseka.

BbInonHeHbl 1 3a4TeHbl BCe nabopaTopHble
paboTbl cornacHo paboyen nporpamme.
3ayTeHo Mony4eHbl NONOXMTENbHbIE Pe3ynbTaThl
Npu BbINOMHEHWE KOHTPOIbHbIX pabor,
OTBETOB Ha BONPOCHI KOMMOKBUYMOB.

BbInOMHEHbI (HaCTUYHO BbINOMHEHDI), HO HE
3a4TeHbl Bce nabopaTopHble paboThl
cornacHo pabouyeii nporpamme. NonyyeHsl
He 3auTteHo oTpuuaTenbHbIe UM YaCTUYHO
oTpuuaTenbHble pe3ynbTaTbl Npu
BbINOMTHEHME KOHTPOSbHbIX paboT, OTBETOB
Ha BOMPOCHI KOMSIOKBUYMOB.

5.2 TUnoBble KOHTPOIbHbIE 3a4aHUs MU UHble MaTepuanbl, Heo6xoAuMbIe AN OLEeHKU 3HaHUW, YMEeHUH,
HaBbIKOB U (MNK) onbiTa AesATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | DopMynNMpoBKM BONPOCOB
Kypc 2
1 OCHOBHbIE NMOHATUSA aHaANUTUYECKOW XUMUN.
2 BnusiHne anekTpocTtaTU4ecKux B3auMOAENCTBUIN HA paBHOBECHKE.
3 BnvsiHne xuMmyeckux B3auMoaencTBuin Ha paBHOBECHE.
4 PacuyeT pH B pacTBopax cunbHbIX U criabblx KUCNOT 1 OCHOBAHWIA.
5 KoHUEHTpaunoHHble KOHCTaHTbI AMs ONUCaHUs paBHOBECUI B pearibHblX CUCTeMax.
6 BnusiHne pH Ha anccoumaumio cnabbix 0AHOOCHOBHLIX KUCHOT.
7 BnusiHne pH Ha gnccoumaumio cnabblx ABYXOCHOBHbIX KUCIOT.
8 MexaHnam rugponusa. KonnyectBeHHble XapakTepuUCTUKM npoLecca rmaponmsa: KOHCTaHTa rmaponmaa,
cTeneHb rmgponunaa.
9 BbluncneHune pH B pactBopax rugponmnsyowmxcs Conen.
10 BydepHbie cucrembl. MexaHmam 6ycepHOro AencTeus.
11 Pacuet pH B 6ydhepHbix cuctemax. NoHaTre o BydepHon emkocTh. BeluncnerHue 6ydepHon eMKoCTy.
12 Knaccudumkaums TMTpuMeTpmyeckux MeTo4oB aHanmsa.
13 Teopun KNCNOTHO-OCHOBHbIX MHONKATOPOB.
14 YpaBHeHue HepHcTta. CTaHgapTHBIN 1 bopMarbHbIA NOTEHUMArbI.




BrnvsiHne xumMunyeckux B3auMoaencTBuin Ha BENTMYNHY OKUCITUTEITbHO-BOCCTAHOBUTESIbHOIO NoTeHunana: pH,

15 komnrekcoobpasoBaHve, 06pa3oBaHne ManopacTBOPMMbIX COEAVHEHWA.

16 Mpupoga XMMMYECKOM CBA3N B KOMMIEKCHbLIX COEAMHEHNSX C TOYKU 3PEHNSI TEOPUU KPUCTaNIMYeCcKoro noss.

17 Mpupogna )fMMquCKoﬁ CBSA3W B KOMMIEKCHBIX COEAMHEHUSIX C TOYKN 3pEHNA MeTOoAa MOSEKYNSAPHbIX
opbuTtanen.

18 Cxema obpasoBaHusi ocagka. MexaHnaMbl ocaXKaeHUs.

19 dakTopbl, BNNAIOLNE HA NOMHOTY OCaXAeHUS OCaaKoB.

20 MpuunHbl 3arpasHeHns ocagkoB. Knaccudukaumns pasnuyuHbiX BUOOB COOCaXAEHMS.

21 Cnocobbl YMeHbLUEHNSI COOCaXAEHUS.

22 KonnyecTBeHHbIV aHanm3. 3agayun KonnyecTBEHHOro aHanm3a. Metoabl KonnyecTBEHHOro aHanm3a. PacyeTsl B
KONM4eCTBEHHOM aHanuse.

23 XapakTtepucTvka TUTpUMeTpn4eckoro aHanumsa. Peakuuu, nucnonbsyemMble B TUTPUMETPUYECKOM aHanumse.
Knaccudukauns MetogoB TUTPUMETPUN.

24 OCHOBHOW 3aKOH B TUTPUMETPUYECKOM MeToae aHanu3a. PacyeTbl B TUTPUMETPUN.

o5 KucnotHo-ocHoBHOe TupoBaHue. Knaccudukauma metoga. CTaHaapTHble pacTBopbl. BeluncneHve
KOHUEHTpaLmMn BOOOPOAHbLIX MOHOB, pH B pacTBopax afeKTposinToB.

26 TuTpoBaHWe CUNBHOW KNCNOTbI CUMbHBIM OCHOBaHMeM. KprBble TUTPOBaHUS.

27 TutpoBaHue cnabblX KMCNOT CUMbHLIMW OCHOBaHUAMU. TUTPOBaHWE CUMbHLIX KUCAOT cnabbiMy OCHOBaHUSAMU.
KpviBble TUTpOBaHWS.

28 TutpoBaHue crabbix KMCNOT cnabbiMyM OCHOBaHMAMU. KpuBble TUTPOBaHMS.

29 MoHHasa Teopust KNCNOTHO-OCHOBHbIX MHAUKATOPOB.

30 XpomodhopHasa TeEOpUSA KUCITIOTHO-OCHOBHbLIX MHOMKATOPOB.

31 OKncNUTENBHO-BOCCTAaHOBUTENBbHOE TUTPOBaHWe. KpyBbie TUTPOBaHMS.

32 MeToabl o6Hapy>KeHWUS1 KOHEYHON TOYKN OKUCIIUTENbHO-BOCCTAHOBUTENBHOMO TUTPOBAHUS.

33 KomnnekcoHomeTpuyeckoe TuTpoBaHune. Kpneble TUTPOBaHUS.

34 MeToabl o6Hapy>KeHWUs KOHEYHOWN TOYKN KOMMIIEKCOHOMETPUYECKOrO TUTPOBaHNS.

35 YcnoBusa oCaxaeHns Kpuctanimyeckux ocagkoB. YCnoBus ocaxaeHus aMmopdHbix ocagkoB. CoocaxaeHue.

36 Oco6eHHOCTH KONNOUAHbBIX PACcTBOPOB 1 CNOCOBbLI UX NOMYyYEHMUS.

37 OcagutenbHoe TuTpoBaHue. Kpuble TUTPOBaHMS.

38 MeToabl o6Hapy>KeHWUs1 KOHEYHON TOYKN OCaaUTENBHOrO TUTPOBAHKS.

39 CyLHOCTb rpaBMMETPUYECKOro aHanmsa. Tunbl rpaBUMETPUYECKNX OnpeaeneHni.

40 Teopust ocaxgeHus B rpaBMMeTpUYEecKoM MeToae aHanmsa: Bbibop ocagutens, NonHoTa ocaXaeHus,
MexaHu3m obpa3oBaHWsa 0CafKoB.

41 O6Lasn xapaKkTepucTmka NoTEHLUMOMETPUYECKOro aHanmsa. Knaccngpukaumnst MeToa0B.

42 OnekTpoabl B noTeHUMoMeTpun. IHamMkaTopHble anekTpoabl. AnekTpoabl 1-ro, 2-ro, 3-ro pogoB. AnNekTpoabl Ha
WOH BOJOpoOaa.

43 OneKTpoabl CPaBHEHNS.

44 MoTeHunomeTpuyeckoe TuTpoBaHmne. Cnocobbl onpeaeneHns KOHEYHOM TOUYKM TUTPOBAHNS.

45 MoHcenekTvBHble anekTpoabl. OCHOBHbIE XapaKTEPUCTMKM MOHCENEKTUBHbIX 3NIEKTPOAOB.

46 Knaccudumkauma MoHCENEKTUBHbIX 3NEKTPOAO0B.

47 KongyktomeTpus. MNMpamas n KocBeHHas. XapakTepuctuka MeTogoB.

48 KoHaykTomeTpuyeckoe TutpoBaHue. CylHocTb MeToga. OnpeneneHme ToUKN 3KBMBANEHTHOCTU MO
3NEeKTPONPOBOAHOCTH.

49 KpuBble KOHAYKTOMETPUYECKOrO TUTPOBAHUS, UX TUMbI. [TpUMepbl KOHOYKTOMETPUYECKOro TUTPOBAHMS.

50 TeopeTuyeckme OCHOBbI BOflbTaMNepoOMeTpMYEeCcKoro aHanmsa. YpasHeHvne Mnokosuya.

51 OnpepeneHne KOHLEHTPaLMKN BELLECTB B paCTBOPE BONIbTAMNEPOMETPUYECKUM METOAOM.

52 TeopeTuyeckme 0OCHOBbI METOAA AMUCCUOHHON cnekTpockonum (AC)

53 KayecTBEHHbIN AMUCCUOHHLIN aHanus.

54 KonunyecTBeHHbIN CnekTpanbHbI aTOMHO-3MUCCUMOHHbLIV aHanu3. ®oTorpaduryeckme MeToabl.

55 KonunyecTBeHHbIN CneKTpanbHbI aTOMHO-OMUCCUOHHbIV aHanm3. ®oToaneKkTpnuyeckme MeToabl.

56 TeopeTnyeckne oCHOBbI MeTOo4a aTOMHO-abCcopOLMOHHON CNEKTPOCKONMMU.

57 Cnocobbl onpegeneHns KOHUEeHTpauum BeLLEeCTB C MOMOLLbI0 aTOMHO-abCcopOLNOHHOM CNEKTPOCKOMNUM.

58 TeopeTnyeckne oCHOBbI (POTOMETPUYECKNX METOA0B. OnTnyeckue CBOWCTBA OKPaLLEHHbIX PACTBOPOB. 3aKOHbI
npoxoxaeHus ceeTa Yepes BelecTBo. MonsapHbIv KoadpduumeHT abcopbumm (NOrnoLLeHns).

59 LiBeT pactBopa. CnekTpbl NornoLleHus. Boibop ycrnoBun anst KONopuMeTpuieckux onpeaeneHui. MNMpuymnHel
OTKMOHEHMWS OT OCHOBHOIO 3aKoHa (POTOMETPUM.

60 XapaKkTepuCcTUKa OCHOBHBIX Y3I10B, MMEILLMXCSt BO BCEX CMEKTparibHbIX Npubopax.




Cnocobbl n3mepeHna MHTEHCMBHOCTKU CBeTOoMNornoweHna. Bmayaanble mMeToAbl.

61
d)OTOSHeKTpOKOJ'IOpVI MeTpuvyeckne meTobl.

62 Annapatypa 4ns hoTO3NEeKTPOKONOPUMETPUYECKMX M3MepeHnit. OaHoryyeBble (DOTOSNEKTPOKONOPUMETPbI.

63 d)OTOMeTpVI‘-IeCKVIe MeTOoAbl onpeneneHna KoOHUeHTpauun BewecTB B pacTBoOpe.

64 MpowncxoxgeHue MK-cnektpos. O6nactn UK-cnekTpa.

65 Peructpauns UK-cnektpos. MNpumeHenne VK-cnektpomeTpun

TeOpeTVI‘-IeCKVIe OCHOBbI JTIOMUHECLEHTHOIro MeToga aHanumsa. KJ'IaCCVI(bVIKaLI,VIFl NMIOMUHecUeHUnn.

66
JNiommrHoopbl. MexaHn3m BO3HUKHOBEHUS IIOMUHECLIEHLIUN.

67 3aKoHbI foMUHecueHUUn. TyleHne NMIOMUHECLLEHLINN.

68 Annapatypa Ans MoMUHECLIeHTHOro aHanusa. dnyopumeTpbl. CnekTpodnyopumMeTpsl.

I'IpaKqueCKoe npuMeHeHne NtoMMUHECLIeHTHOIro aHanumsa. COpTOBOVI NIOMUHECLEHTHbIN aHanus.

69 o . .
INommHecLeHTHaa MMKpockonus. Ka4yecTBeHHbIN 1 KONMMYEeCTBEHHbIN NIIOMUHECLIEHTHbIN aHanms.

70 TeopeTuyeckme 0CHOBLI HehbenoMeTpuU4eckoro 1 TypbnanmeTpmyeckoro MeTo4oB aHanumsaa.

MeToapl onpeaeneHns KOHLEHTpaLMUN BELLLEeCTB B PacTBOPE C NMOMOLLbI0 HehenoMeTpUYecKoro n

71
TypbManMeTprMYecKoro METOOOB aHanm3aa.

72 AnnapaTypa Ans nposegeHns HehernoMeTprMyYeckoro n TypbmammeTpm4eckoro MeTo40B aHanmaa.

73 Monspusaunsa monekyn. BeiBoa dopmynbl JlopeHu-IlopeHTuUa.

TeopeTnyeckne OCHOBLI pedpakTOMEeTpUYecKoro MetToda aHanusa. MNokasarens npenomneHus. 3aBucMMocCTb

74
nokasarensi IPenoMIIeHNst OT PasNNYHbIX (PAKTOPOB.

75 MpakTnyeckoe NpumMeHeHne pedpakTomMeTpum.

TeopeTuyeckme 0CHOBbI XpoMaTorpaduyeckoro Metoa aHanusa. Knaccudukauma xpoMmatorpadmieckux
MeTof0B.

76

77 Buabl xpomaTtorpadum no MexaHuamam pasgeneHusi. MonekynsipHo-aacopbumoHHas xpomatorpadusi.

78 MoHoobmeHHas xpomatorpadumsa. OcagodHas xpomaTtorpadus.

79 TeopeTuyeckme OCHOBbLI XpoMaTorpadMyeckoro aHanusa rasos. MpuHLMN ra3oBoii XxpoMaTtorpaduu.

80 AnnapaTtypa ans rasoBomn xpomatorpaguu.

81 PacnpegenutensHas xpomatorpadus. OKUCIIMTENbHO-BOCCTAHOBUTENbHAs XpoMaTtorpadusi.

82 OcobeHHOCTN 1 BMAbI BbICOKOI(EKTUBHON XNOKOCTHOM XpoMaTtorpaduu.

83 AnnapaTtypa ans BbICOKO3(h(PEeKTMBHOW XMAKOCTHON XpomaTorpadun.

5.2.2 TunoBble TeCTOBLIE 3a4aHns

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHUA (3agayu, Kerchbl)

1. Haeecky 0,1506 r TexHn4Yeckoro 6pomuaa kanusi pacteopunu B Boge u ottutposanu 22,0 cm3 0,05 H.
pactBopoM Hg(NO3)2 (K=1,0107). Beluncnutb maccosyto gonto KBr B obpasLe.

2. HaBecky 2,8530 r xnopuga HaTpusi pacTBOpunm B MepHom konbe emkocTbto 500 cm3. Ha TutpoBaHme
20,00 cm3 pactBopa uspacxogosanu 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). Bblumcnmts maccoByto SO0
xnopuga HaTpus B obpasue.

3. o kakoro o6bema Hy>XHO JOBEeCTU pacTBop, B koTopoM cogepxutcs 1, 530 r NaOH, 4yto6bl Ha TUTpoBaHme
20,0 cm3 pacTtBopa uspacxogosatb 14,7 cm3 pacteopa HCI (THCI=0,00380 r/cm3)?
4. Hasecky 0,600 r H2C204*2H20 pactBopunu B MepHol konbe emkocTeto 100 cm3. Ha tutposaHme 20 cm3

nony4eHHoro pacteopa mnspacxogosanu 18,34 cm3 pactesopa NaOH. Onpegennte MOMSIPHYHO KOHLEHTpaLuto
akBuBarieHta NaOH B pactsope 1 ero Tutp no H2C204.

5. Ha tutpoBaHue 25 cm3 pacteopa FeS0O4 B H2S04 nspacxogosanu 31,25 cm3 0,1 H. pactBopa K2Cr207.
Ckonbko BoAgbl Hy»HO gobaeutb k 200 cm3 pactBopa conwu xenesa (Il), 4tobbl caenatb pacTeop To4HO 0,05 H.?

5.3 MeToauyeckue MmaTepuansl, onpegensiowme npoueaypbl OLeHMBaHUSA 3HaHUWN, yMeHUI, BageHui (HaBbIKOB
1 (MNn) NpakTUYECKOro onbiTa 4eATENIbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLerocsi K NpoMeXyTo4yHOM aTTecTaumMm 1 NopsAAoK NMKBMAALMN akageMuvecKomn
3a40/MKEHHOCTU

MpoBeaeHe NPOMEXYTOYHOW aTTeCTALMUN PETNAaMEHTUPOBAHO JTOKaNbHBIM HOPMaTUBHBLIM akToM CI6IYMTA
«lMonoxeHue 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YyCreBaeMOoCTU 1 NPOMEXYTOYHOM aTTecTaumnm obyyaroLwmxcay»

Ycnosusamn gonycka oby4vatoLlerocs K npoMexyToyHon aTtTecTauum SBRaioTCS BbINOMHEHME U 3aLUMThl BCEX
nabopatopHbIX paboT cornacHo paboyer nporpamMmme; NONOXMTENbHbIE pe3ynbTaThbl BbINOMHEHWUS KOHTPOMbHbIX paborT,
OTBETOB Ha BOMPOCHI KOMNIOKBUYMOB.

5.3.2 ®opma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTauuMm No AUcuMninHe

YcTHas + [NMncbmeHHas KomnbloTepHOE TeCTUpOBaHUe NHasa

5.3.3 Ocob6eHHOCTHU NpoBeAeHUs NPOMeXYTOYHOM aTTecTaumm No gUcUUniiMHe

B03MOXHOCTb NONb30BaTLCA cnpaBoOYHbIMU Tabnvuamm un KanbKyJInATOPOM.
BpeMﬂ NoAroTOBKM OTBETOB Ha 3aJaHus 3Kk3aMeHauMoHHOro buneta - 45 MUHYT.



6. YYHEBHO-METOANYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OAUCUUNIIUHDI
6.1 YyebHasa nutepartypa

ABTOp |

3arnasue

MN3paTenbcTBO

| [oa uspaHua |

Ccbinka

6.1.1 OcHOBHas y4yeb6Hasa nuTtepaTtypa

MonyakToBa, B. A., dusnko-xummyeckne meTodbl | Benropop: Benropoackuii https://www.iprbooks
MyxadeBa, B. [. aHanmsa rocyAapCTBEeHHbIN hop.ru/92304.html
TEXHONMOMM4YEeCKNN 2018
yHuBepcuteT um. B.I".
LWyxoea, 36C ACB
3onoTos [O. A. BeepneHune B aHanuMTuyeckyto https://ibooks.ru/read
XUMUID. — 2-e 13f., Mocksa: JTabopartopus 2020 ing.php?
3IEKTPOH. 3HaHWUN short=1&productid=3
72679
MonyskTosa, B. A. AHanutnyeckas XuMus. Benropoa: Benropoackuii https://www.iprbooks
Xummyeckue MeToabl rocyaapCTBEHHbIN hop.ru/92239.html
aHannaa TEXHONOIMMYECKNN 2018
yHuBepcuteT um. B.T.
LWyxoea, 36C ACB
6.1.2 lononHuTenbHaa yuyebHas nutepartypa
3bikoBa W. B., JlbicoBa | AHanutnyeckas xmmusi. Cankr-MeTen6vor http://publish.sutd.ru/
C.C. KauecTBEHHbIN aHanm3 CI'I6FYI'IPI',D,yp : 2025 tp_ext_inf_publish.ph
p?id=202543
3bikoBa W. B., JlbicoBa | AHanutuyeckast Xumusi 1 http://publish.sutd.ru/
C.C. PUNKO-XMMUYECKNE METOAbI ) tp_ext_inf_publish.ph
aHanusa. KonmyecTBeHHbIN Caikr-TleTepGypr: 2024 p?id=2024139
aHanua: Xumn4eckme MeToapl cnerynth
AnapHes, A. ., AHanuTuyeckass XuMmns u Hosocnbupck: https://www.iprbooks
KasakoBa, A. A., PM3MKO-XUMMYECKME METOAbI Hosocunbupckui hop.ru/91180.html
AnekcaHgposa, T. I1. aHanuaa rocyAapCTBEHHbI 2018
TEXHUYECKNI
yHMBEpcuTeT
Jlbicosa C. C., AHanutnyeckas Xumus un http://publish.sutd.ru/
CkpunHukoBa T. A., PUNKO-XUMUYECKNE METOAbI tp_ext_inf_publish.ph
3eBaukun HO. 3. aHanunaa. Punsnyeckas p?id=2017201
xumus. MNoTeHunomeTpus. Cne.: cnerynTn 2017
MoTeHumnomeTpudeckoe
TUTpOBaHue
JlnHbko, . B., TeopeTnyeckne oCHOBBbI http://www.iprbooksh
PyaHuukas, O. B., aHannUTM4YeCKon XMMNmn MockBa: Poccumckui 0p.ru/104270.html
KynTbiwkuHa, E. K., yHMBEpcuTeT OpyxObl 2018
[obpoxoToBa, E. B., HapoJoB
XpycTanes, B. H.
Crapukoa T. A, AHanuMTuyeckas Xxmumus un http://publish.sutd.ru/
Jlbicoea C. C., PUNKO-XUMUYECKNE METOAbI tp_ext_inf_publish.ph
3eBaukun 0. 3., aHanunaa. Pusuko- p?id=3162
XonoxoHoBa J1. N. XUMUYECKME METObI Cne.: CnerynTa 2016
uccrnegoBaHus.
NoHoobMeHHas
xpomaTtorpadmsi
JlbicoBa, C. C., T., A., | OneKTpoHHbIE CNEKTPbI U CaHkT-TNeTepbypr: CaHkT- https://www.iprbooks
3eBaukun, 0. 3., CTpOEHMe opraHn4ecknx MeTepbyprekuii hop.ru/102597.html
Mbi3HukoB, J1. B., COeaVHEHUN FocyﬂapCTBeHHbIVI 2018
Bopona, C. B. yHUBEpCUTET
NPOMBbILLIIEHHbIX
TEXHOMNOrMn 1 gmu3anHa
Jlbicosa C. C., AHanutnyeckas Xumus n Cankr-HeTen6vor http://publish.sutd.ru/
CkpuinHukoBa T. A. PUNKO-XUMUYECKME METOAbI CI'I6FYI'IPI',D,yp ) 2019 tp_ext_inf_publish.ph
aHanusa p?id=2019317




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

Cnncok U3nKo-XMMmn4ecknx BennyuH cuctemol CU ¢ 0603Ha4eHNsIMU U pa3MepHOCTbIO [NEKTPOHHLIN pecypc].
URL: http://old.iupac.org/reports/1993/homann/index.html

OKUCNMTENBHO-BOCCTAHOBUTENBbHBIE NOTEHLMATbI [ONeKTPOoHHbIN pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

OneKTpoHHO-6ubnuoTeyHas cnuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru

OnekTpoHHas bubnmoTteka y4ebHbix naganun CMeryrnTa [OnektpoHHbii pecypc]. URL: http://publish.sutd.ru

6.3 NepeyveHb NULEH3NOHHOIO U CBOOGOAHO pacnpoCTPaHAeMOoro NporpamMmmHoro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6XOAMMOW ANA OCyLeCcCTBNEeHNA obpa3oBaTefibHOro
npouecca no gucumniunHe

JlTaBopaTopHble 3aHATMA CO CTyAEHTaMy NPOBOAATCH B CNeLManu3mpoBaHHbIX MOMELLEeHNAX Kadeapbl,
060pyA0BaHHbIX XMMUYECKOW NOCYA0N, XMMUYECKUMI peaKTUBaMU, U3MepUTENbHbIMU NpUbopamMu, AUCTUNNATOPOM,
CYLWUIbHbIMY WKadamun, MyeribHOM NeYvbio, KOMMNLITEPOM.

AyanTtopus OcHalueHne

MynbTumeauninHoe 060 OBaHue, cneunanusnpoBaHHasi mebenb, Jocka
JlekumoHHas y A PYA H P A
ayautopus

CneumnanuavpoBaHHas MeGenb, gocka
YyebHas ayautopus
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