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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuHbl: OOyunTb CTYOEHTOB YMEHUIO W HaBblkaM MOUCKA W WCMNOMb30BaHUS METOAO0B
XUMUYECKOTO U (PUBMKO-XMMUYECKOTO aHanmusa Ans  KOHTPOoNs OOBLEKTOB OKpyXawllerh cpeabl U pasfinyHbIX
TEXHONOMM4YECKMX NPOLECCOoB.

1.2 3apauv AUCUUNNUHGI:

. 06y4nTb CTYAEHTOB KIacCUYECKAM XUMUYECKUM U (DU3UKO-XMMUYECKUM METOAAM aHanuaa;

. Hay4WTb CTYAEHTOB TMPUMEHEHWUIO TEOPUU XMMWUYECKOTO PaBHOBECUS B PacTBOpax K PeELIEHUIO
NpaKkTUYECKUX 3aiav OXpaHbl OKpyXatoLlen cpeabl U KOHTPOMS TEXHOMNOIMYECKUX NPOLIECCOB;

. Hay4YMTb CTyOEeHTOB OBGOCHOBAHHOMY MOAXOAY K OLEHKe, BbIGOpY U MpPakTUYECKOMY WCMOIb30BaHMI0

XUMUYECKMX U PU3NKO-XMMUYECKUX METOLOB aHanuaa ans Lenei paumMoHanbHOro UCnonb3oBaHusl NPUPOAHbIX PECYPCOB.

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

lMpenBaputensHasa NoAroToBKa npeanonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHUS KOMMNETEHLUNIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

Martematuka

OpraHuyeckas Xumusi
O6Lwasa 1 HeopraHnyeckas XmMmus
dusnyeckas xmmmns

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

OlNK-2: Cnoco6eH ncnonb3oBaTtb MaTteMaTunyeckue, pusnyeckue, GPU3NKo-XxMmMmnyeckme, XMmMnyeckme MeToabl
AN peweHus 3aaay npodeccMoHanbLHON AeATeNIbHOCTU

3HaTb: OCHOBHbIE XUMWYECKME 3aKOHbl WU Teopum, (pM3MKO-XMMVI‘-IeCKMe MeToAdbl aHalim3a, OCHOBHbIE€ JTalbl
Ka4yeCTBEHHOIo W1  KONMM4YeCTBEHHONo  XMMWUYECKOro aHanm3a pas3fnnyHbiX BewecTB, MeTodbl pa3geneHna wu
KOHUEHTPUPOBaHUA BELLECTB, METPOJIOrTM4YEeCKMEe XapakTePUCTUKN KIaCCUYEeCKNX MeToaoB aHanumaa.

YMeTb: NoArotoBMTb MPoBYy K aHanuay, NpOrHo3MpoBaTb BAWSIHWME Pas3fM4YHbIX (DAKTOPOB Ha PaBHOBECUME B XMMWYECKUX
peakuusax, BbIMOMHUTL aHanM3 OO0beKTa KacCU4eckMm METOLOM, MPOBECTU CTATUCTMYECKYID 0OpaboTKy pesynbTaToB
N3MEpPEHUN.

Bnapetb: HaBblkamu paGOTbI C XUMUYECKMMWU peaKTnBamMm " r|p|/|6opaM|/|, npoeeaeHnAa KOJNmM4YeCTBEeHHOIro Mu
Ka4yeCTBEeHHOro aHanmsa XxmMm4yecknmMmum m CbVI3VIKO-XI/IMI/I‘-IeCKVIMI/I MeTogamMu, HaBblkamMun KOppeKTHOIZ OLIEHKHN I'IOFpeLIJHOCTeIZ
npu nx npoeBeaneHunn.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TekyLero
3aHATUN KOHTpONS

CP

Nex. Na6. | (4ackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pasgen 1. BBegeHve B aHanuTMYeckyto
XUMUIO. XUMUYECKNA N PU3UKO-XUMUYECKNE
mMeTobl aHanusa

Tema 1. TeopeTudeckune OCHOBbI
aHanutuyeckon xmmun. KadyeCTBEHHbIN U
KONUYECTBEHHBIN aHanus. TpeboBaHus,
npeabsBnsiemMble K MeTofam aHanmaa 0,5 2,75

OK

Tema 2. XWMWYECKUIN  KONMUYECTBEHHbLIN
aHanu3. TpeboBaHus, npegbsBnsemMble K
peakumam B 0ObeMHOM aHanu3e. 3akoH
aKkBMBaneHTHOCTU.  Cnocobbl  BblpaXeHus
KOHLIeHTpaLuiA. Mpremsbl TUTPOBAHUS. 15 8 "
Pacuyet Macchbl 7 KOHLeHTpauum ’
onpeaensiemMoro BeLlecTBa.

Pasgpen 2. MeToabl KMCIOTHO-OCHOBHOIO
TUTPOBAHUS.

Tema 3. VoHHble paBHOBECUMS B KUCIMOTHO-
OCHOBHOM  TuUTpoBaHuu. PaBHOBecue B
pacTBopax CWMbHbIX W CcrabbiXx KWCHOT,
OCHOBaHW, TMAPONM3yIOLIMXCS conmer u| 3
BydepHbIX pacTBOPOB.

JlTabopaTopHas paboTta Ne 1.
MpuroToBneHue pactBopa  ruapokcuaa 4 4 14 nn
HaTpusa. (TexHuka couamepeHnsa Konbbl C
NUNETKOMN. TEXHWKa paboTbl Ha
nonymukpobtopeTke)

Tema 4. PacyeT ©n nocTpoeHWe KpuBbIX
KMCIMOTHO-OCHOBHOMO TUTPOBaHMsA. KucnoTHo
- OCHOBHblE MWHOMKATOPbI: WX COCTaB MU
csovicTBa. [MNpuHuun nogbopa MHANKaTOPOB.
JlabopatopHass pabota Ne 2. YcraHoBKa
TOYHOM KOHUEeHTpauum paboyero pacTsopa
rMapokcuaa HaTpus.

JlabopatopHasi pabota Ne 3. OnpepeneHue
KOnvMyecTBa CEPHOW  KUCMOTbl  METOAO0M 4 16 20 rn
NPSIMOro TUTPOBAHMUS.

JTabopaTopHaa pabota Ne 4. OnpepeneHue
rmagpokapboHaTta  HaTpus n kapboHata
HaTpuMs MNpu  COBMECTHOM  MPUCYTCTBUM
MeToaoM  DUMKCUPOBAHMS  [ABYX  TOYeK
9KBMBANEHTHOCTW.

J1,Ko




Pasgen 3. MeTogbl TUTpPOBaHWA Ha OCHOBE

peakumi KomnnekcoobpasoBaHus "
ocaxaeHus

Tema 5. KomnnekcumeTtpuyeckoe "
KOMMIEKCOHOMETpUYECKOE TUTpPOBaHMe.
KomMnneKkcoHsbl. KoHueHTpaunoHHas "
YCIOBHas KOHCTaHTbI YCTONYMBOCTU
KOMMMIEKCOHATOB. MeTannoxpomHble
NHAMKATOPbI.

JlTabopaTopHas paboTta Ne 5.
KomnnekcoHomeTpuieckoe onpegenexve
YKECTKOCTM BOAbI.

Tema 6. OcagutenbHoe
TUTPOBaHNe .Kputepumn OLIEHKM
obpasoBaHus MaropacTBOPMMbIX
coeamHeHun. Cnocobbl onpeneneHns TOYKM
3KBUBANEHTHOCTU B ocaguTenbHOM
TUTPOBAHUN.

JlabopaTtopHasi pabota Ne 6. OnpepeneHuve
KonuMyecTBa  xmopuaa  Kanua  MeTo[oM
ocaxaeHus.

Pasnen 4. MeToapl OKUCINTENbHO-
BOCCTaQHOBUTESIbHOIO TUTPOBAHUA

Tema 7. TeopeTudeckue OCHOBBbI
OKUCIUTENbHO-BOCCTAHOBUTESTBHOMO
B3aNMOJENCTBMS. SnekTpoxnummnyeckas
syenka. YpaBHeHne HepHcta gna 30C
ranbBaHWYECKOro aremMeHTa U 3NeKTPOAHOro
noteHumana. KoHcTaHTa paBHOBECUS
OKUCNUTENbHO-BOCCTAHOBUTENBHOM
peakumm. Cnocobbl onpeaeneHvuss  TOYKM
3KBUBANEHTHOCTYU B OKUCNNTENbHO-
BOCCTaAHOBUTENbHOM  TUTpoBaHuK. Kpusble
TUTPOBAHMUS.

Tema 8. MNepmaHroHaTomeTpus:
OOCTOMHCTBO W HeJocTaTku mMeToaa.
WopgomeTpusa, ycnosus ee nposedeHus.

Cneundguyeckue WHAMKaTOPbI.
BuxpomaTtomeTpus.

JTabopatopHasi pabota Ne 7. OnpepeneHue
Guxpomara Kanus MeToA0M
nepmaHraHaToMeTpuu: npuroToBneHne
pacTtBopa nepmaHraHaTa Kanus;
onpeneneHne TOYHOM KOHLIEHTpaLum
paGoyero pacTBopa nepmaHraHaTta Kanus;
NpUroToBreHne BCrnomMoraTesnbHOro

pactBopa conv Mopa; onpeaeneHme TOYHOIA
KOHUeHTpaumm  pactBopa conu  Mopa;
onpeneneHne KonuMdectsa GuxpomaTta Kanus
MeToAoM 06paTHOro TUTPOBAHUS.
NlabopaTtopHasi pabota Ne 8. OnpepeneHue
KonvyecTBa Meay MeTOZIOM MOAOMETPUMN.

Utoro B cemecTpe (Ha kypce ans 3A0)

2 8 16 ra
J1,Ko
2 6 10 nn
3 16 nn
Ko,J1
34 8 ra
17 68 94,75




KoHcynbTauuu n npomexyToyHas
atTectauus (3ader)

0,25

Pazgen 5. OcHOBbI (PU3NKO-XNMUYECKOTO
aHanusa

Tema 9. Knaccudwmkaums  usmko -
XUMUNYECKNX MeTod0B aHanmsa (no
npuHUmny nonyyeHuns aHannTN4ecKoro
curHana, no PU3NKO-XMMNYECKNM
CBOWCTBAM CUCTEMbI, MO WCMOMb30BaHUIO
aHanuTuyeckoro curHana). OTnunumne  oT
Knaccudeckux MetodoB aHanmsa. Ctaguu
XUMUYECKOro aHanmsa. JTanbl NpoBefeHus
aHanusa metogamn PXMA. TlMpenmyliecTtsa
N HeJoCTaTKu.

Tema 10. AHanuUTUYyeckuUh curHan wu ero

CBOWCTBA, onpeaensaoLme
YYBCTBUTENbHOCTb, CEeNeKTUBHOCTb,
3KCMNPECCHOCT, rnomMexosaLuLLeHHOCTb

MeTOOUKN aHannaa.

Tema 11. MeTponornyeckoe obecneveHue

aHanusa (4yBCTBUTENMBHOCTb, npegen
onpefeneHus,  TOYHOCTb,  MPaBUbHOCTb,
BOCNPOV3BOAMMOCTb, CENEKTUBHOCTD).
AKKpeaMNTOBaHHbIE aHanuTu4eckue
nabopartopun. MeToaukm BbINOMHEHNS
Nn3MepeHui.

Pasgen 6. OJnekTtpoxumunyeckue MeToAbl
aHanusa

Tema 12. T[loTeHunomeTpusi. HasHaueHne
mMeToaa. BO3HUKHOBEHME  3MNEKTPOAHOro
noteHumana. YpaBHeHue HepHcrTa.
OnekTpoxmmmnyeckas AYenka.
Knaccudpukauusa n HasHadeHue 3nekTpoaos.
MoHOMeTpUsSt U KOCBEHHasi MOTEHLMOMETPUS.
MpeumyLlecTBa 1 HegocTaTkM MeToaa.
JlabopatopHasi pabota Ne 9. OnpepeneHue
KOnuMyecTBa COMSAHOW  KWACMOTbl  METOAOM
NOTEHLMOMETPUYECKOTO TUTPOBAHMUS.

Tema 13. KynoHomeTtpus.  HasHayeHue

mMeToaa. 3akoH dPapapges.
MoTeHumocTaTNYeCcKuii n
amMnepocTaTnyeckni MeTOoAbl.
KynoHomeTpuyeckoe TUTPOBaHME.

HasHayeHMe U 0COBGEHHOCTU MPUMEHEHMS.
Cnocobbl  anekTporeHepauuMn  TUTpaHTa.
TpeboBaHus kK MmeTOaY.

JTabopaTopHasa pabota Ne 10. OnpepeneHue
KonuyecTea COnsiHOW KMUCIOTbI unu
TnocynbdgaTta HaTpus MeToAOM
KYNTOHOMETpU4eCKoro TMTpoBaHUA.

0,5 nun

(0]
0,5 nun
0,5 nun
2 10 nn

J1,Ko
1 9 nun




Tema 14. KongyktomeTpusi. HasHaueHne

meToaa. Knaccudmkauusa cnocobos
KOHOYKTOMETPUYECKOTO aHanmsa
(npsmas/kocBeHHas,
HM3KOYaCTOTHas/BbICOKOYACTOTHAs).
OneKTponpoBOAHOCTb pacTBopa.
3aBUCMMOCTb ee oT KOHLIEHTpauuu,
TemnepaTypbl " npupoabl WNOHOB.

Bbicoko4acToTHOE TUTpOBaHWe

JNTabopaTopHasa pabota Ne 11. OnpepneneHue
KONu4YecTBa COJISHOW  KUCNOTbl  METOAO0M
KOHOYKTOMETPUYECKOTrO TUTPOBAHUS

Tema 15. T[lonaporpadwmsa. HasHauyeHue
MeToaa. Knaccudukaums
nonsporpacunyeckux MeToooB W NpUMepbI

nx NCMNONb30BaHUS. MonyyeHne n
XapaKkTepuCcTUKM nonsiporpacuyeckon
(BONIbTAMnepHon) KpVBOW. MprHLMN
KauyeCTBEHHOIO " KONNYECTBEHHOIO
nonsiporpaconuyeckoro aHanusa.
AmnepomeTpuryeckoe TUTPOBaHUE:
CYLLHOCTb, HasHaueHue, KpvBble
TUTPOBAHMUS.

Pasgen 7. Ontuyeckne MeTogbl aHanmaa:
TEOpETUYECKNE OCHOBBI, Kraccudukaums u
annapaTtypHoe odopmrieHme

Tema 16. ®doTomeTpusa: 3akoH byrepa-
JlambepTa-bepa; mMeToAbl n3MepeHns
ONTUYECKON NAOTHOCTY; mMeToabl
OonpefeneHnss KOHLUEHTpauuM no BenuyunHe
ONTMYECKOW MMoTHOCTU. PoToMeTpuyeckoe
onpeaeneHune xernesa B pacTBope
JlTabopaTopHasa paborta Ne 12. OnpepneneHue
KonuyecTBa Xenesa B pacTBope
HPOTOMETPUYECKMM METOLOM.

Tema 17. PedpakromeTnyeckmin aHanms.
TeopeTunyeckune OCHOBBbI mMeToaa.
ApnantnBHocTb pedpakuuun. lpumeHeHue B
aHanu3e.

JIIOMUHECUEHTHbIN aHanms. Buabl
TNIOMUHECLEHUUN, nx Knaccudukaums.
dnyopumeTpus.

Tema 18. CnekTpodoToMeTpus:
Knaccndukaums METOAOB; nony4veHve
CMEeKTpoB MOrMoLLEHNS, MeToabl

KONMMYECTBEHHOIO M KayeCTBEHHOro aHanmuaa.
CnekTpodoTomeTpuryeckoe onpegenexue
KpacuTenemn B UX CMeCHU.

JlTabopaTopHas paboTta Ne 13.
CnekTpodoTomeTpryeckoe onpegenexHvne
KOHLEHTpaLum KpacuTenem B X CMecu

1,5 10 3 nn
1 6 nn
2 10 8 nn
J1,Ko
1 7 nn
1 9 4.5




Pasgen 8. Xpowmatorpaduyeckne wmetogbl
aHanua3a: TeopeTuyeckne OCHOBBblI,
KJ'IaCCI/Id)I/IKaLI.I/IFl, MeToAbl KayeCTBEHHOINo u
KoJ1m4eCTBEHHOIo aHanmsa

Tema 19. XpowmaTorpadunyeckme meToabl
aHanmaa: TeopeTuyeckne OCHOBBbI,
Knaccudukauus, MeToAbl KayeCTBEHHOIO MU
KONMMYEeCTBEHHOTO  aHanuaa. MnaHapHas
xpomaTorpadus. Fenb-xpomarorpadgus. 2 10 nn
BOXXX. KanunnspHbin anektpodgopes.

Tema 20. ["azoBas Xpomatorpadusi.

YCTpONCTBO rasoBoro Xpomarorpada.

AHanus xpomaTtorpammbl. KayeCcTBEHHbLIN W

KONIMYECTBEHHbIN aHanums. HeTexTopsbl

(kaTapomeTp, NaMmeHHO-MOHN3ALMNOHHbIN, PrP N
MaccC-CrneKkTpOMETPUYECKNIN) ’
Na6opaTopHas pabota Ne 14. 2 10 0,75 nn

KaueCcTBeHHbI U KONMUYECTBEHHbIA aHanua
CMecu YIrneBOAOpPOdOB METOAOM  ra3oBow
Xpomarorpacuen.

Tema 21. WNoHooOMeHHasi xpomaTtorpadusi.
Knaccudumkaumss M HasHayeHus MOHMUTOB.
OcobeHHOCTM U 3aKOHOMEPHOCTU  MOHHOTO

obmeHa.
JlabopaTopHas paboTta Ne 15.
KonuyecteeHHoe onpeaeneHve MNOHOB 2 10 0,5 nn

UMHKa W MarHMs B CMeCn MeToaoMm
NOHOOBOMeEHHOI XxpomaTtorpadum.

WNtoro B cemecTtpe (Ha kypce ansa 3A0) 17 68 58,75
KoHcynbTaumm u npomexxyToyHas 025
atTectauus (3ader) ’
Bcero koHTakTHasa pa6ora u CP no 1705 1535

AucuuninuHe

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHue y4eGHbIM NiaHOM He NpesycMOTPeHo

5. ®OH[] OLLIEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALUMU

5.1 OnucaHune nokasaTenen, KpUTepueB U CUCTEeMbl OLLeHUBaHUA pe3yribTaToB 00y4YeHUusi
5.1.1 Noka3aTenu oueHUBaHUA

Kopn HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pesynbTaToB 00yYeHUs
KOMMNeTeHUMmn cpeacTea

1.MNMokasbiBaeT 3HaHMEe 0a3oBbIX 3aKOHOB XMMUU , U3UKA ¢
TEOPETUYECKUX OCHOB XMMMUYECKOTO W (PMU3UKO-XMMUYECKOTO aHanuaa
(ka4yecTBEHHOro N KONMYECTBEHHOrO).

2.[JlemoHCcTpupyeT CnoCOBHOCTb MPOrHO3UPOBaTb BIIUSHWUE Pa3fUYHbIX
akTOpoB Ha paBHOBECME  XMMUYECKMX peakuun ¢ uenbio|1. Bonpochl YyCTHOIo
apryMeHTUpOBaHHOIo Bbibopa ycrnoBumn ncnonb30BaHus | cobecenoBaHus.
KNMacCMyeckoro  XMMWYECKOro  aHanmsa B MpakTUKe  KOHTpons | 2. MpakTuko-
OKpyXatoLen cpefbl. OpUEHTUPOBaHHbIE 3aaHuS.
3. lNoka3sbiBaeT 3HAKOMCTBO C OCHOBHbIMW 3Tarnamy KayeCTBEHHOro U
KONMYeCTBEHHOIro XUMUYECKOTO aHanu3sa . c meTodamm
pasgeneHns ,KOHUEHTPUPOBaHUS M NOATOTOBKM NPobbl K aHanmay.

4. TlposiBNsieT HaBblkM paboTbl C XMMUYECKUMWU peakTuBamu

OriK-2




npubopamm " OeMOHcTpupyeT CnocoBHoCTb oLeHuBaTb
MOrpeLUHOCTb  U3MEPEHWA Ha OCHOBE pe3ynbTaToB CTaTUCTUYECKON
00paboTku.

5.1.2 Cuctema n KpuTepum oLeHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecepoBaHue MucbmeHHas paboTa
O6yuvatomiics nokasbiBaeT
BCECTOPOHHEE  3HaHWE TeopeTU4eCKMX
OCHOB XUMUNYECKOTO " PU3smKo-

XUMUYECKOIro aHanmaa;
cBobOAHO OpueHTnpyeTcA B OCHOBHbIX

.| MpaBunbHO NoAGWMPaET anropuTM  peLleHust
MOHATUSIX, TEPMUHAX W OMpeaeneHusXx;

npegnaraemomn 3agavun, npoBoanT BCe

ocsovn MEeTOAMKHN aHanusa, _
3auTeHo HeoOXoOMMble  BbIMUCIIUTENbHbIE  OEWCTBUS,
AEMOHCTpUpyeT 3HaHME  CXeMbl MU
KOPPEKTHO WHTepnpeTupyeT nonyyeHHble
NPUHLMMNOB paboTbl aHanMTU4eCcKnXx
pesynbTaThl.
YCT@HOBOK ,BbINOMHMIT U OOopMuUI  BCe
nabopatopHble paboThl ;
MOXeT 00OCHOBaHHO BbIOpaTb  Cxemy
aHanuM3a ONng  KOHKPETHbIX  06bekToB
OKpyXatoLen cpeabl.
O6yvarowmnca He WMMeeT [OCTaTOYHOro
YPOBHS  3HaHUA MO  OUCUWMIUHBI, He
MoXeT copmynupoBatb OCHOBHbIE
He cmor KOppekTHO peluvTb MPeasiokeHHYH B
MPUHLUMMbI  BLINOMHEHUS XUMWYECKOTro 1
. bunete 3agayvy, He MOXeT BOCMOMNb30BaTbLCH
(PU3MKO-XUMUYECKOTO  aHanusa;  Nioxo
He 3auteHo npeanoXeHHbIMN cdhopmynamu, He B

OPpUEHTUNPYETCA B OCHOBHbIX MOHATUAX WU
onpepgeneHnax; aonyckaeT npun oTeBeTe Ha
3a4vyeTe CcyuleCTBEeHHble ownbkn ©n He
MOXEeT YCTpaHUTb UX OaKe npu nomMmoLin
npenogaBartens.

COCTOSIHM  yCTpaHMTb OWWBKM  Jaxe nofa
PYKOBOACTBOM MpernoaaBaTens

5.2 TunoBble KOHTPONbHbIE 3afjaHUA UITU UHbIEe MaTepuarbl, HEOOXoAUMbIe AN OLeHKU 3HAaHUW, YMEHUMN,
HaBbIKOB U (UNK) onNbiTa AEeATEeNbHOCTU
5.2.1 Mepe4vyeHb KOHTPOJSIbHLIX BONPOCOB

Ne n/n |

dopMynMpoBKKU BONPOCOB

Cemectp 3

—

MeToabl aHanuTudeckon xumnn. Nx knaccudukaums n xapaktepucTuka.

OcHoBHbIE Tpe6OBaHVIﬂ K METO4aM aHanusa B aHanmMTUYeCKOn XUMUIMN.

CpaBHVITeJ'IbHaFl XapaKkTepuctmka OoCHOBHbIX METOO0B aHanMTUYeCKon XNMUMN.

paBMmeTpUYECKNin aHann3, ero 4OCTOMHCTBA U HELOCTaTKMW.

CyLLHOCTb TUTPUMETPUYECKOro aHanunsa. [JoCTOMHCTBa U HeJOCTaTKU.

Tpe6OBaHI/I$|, npeabvaBndaemMble K peakumam B KOJIM4eCTBEHHOM aHaluse.

CTaHﬂapTHbIVI pacTBoOp: ero HasHa4eHne n cnocoobI NPUroToBI1EHNUA.

Cnocobbl NpUroToBNEHNst CTaH4APTHOIO PacTBOpa LENoYMu.

©| 00 |N|] O |[Ofd[w]| N

Tpe6OBaHI/IF|, npeabaBndaemMble K yCTaHOBOYHbIM BelleCcTBaM. Wx HasHaueHne un npumMmepbl NCNOJNMb30BaHUA.

MpuroToBneHne TUTpaHTa cTaHOapTU3aLmMen pacTeopa NpUBNN3UTeNIbHOM KOHLEHTPaUMK Ha npumepe
CTaHOapTHOro pacTeopa rmapoKcuaa HaTpus.

11

anI'OTOBJ'IeHVIe CTaH4apTHOro pacTeopa Nno TOYHOW HaBecke YCTaHOBOYHOIO BeLLECTBa.

12

3akoH aKkBMBaneHTHoCcTU. Ero ucnonb3oBaHme B aHanUTU4eCKnX pacyeTax.

13

MpsiMmoe, KOCBEHHOE 1 06paTHOE TUTPOBaHMe. PacyéT coaepkaHns aHanMaMpyemoro BellecTea npu
pasnuyHbIX NPUEMax TUTPOBAHUS.

14

SJ'IeKTDOJ'II/ITI/NeCKaFI Teopua pacTtBOpOB. CteneHb guccouunaumm, kak KpI/ITepI/IIZ OLEHKN CUIbl aneKkTponnTa.

15

CTeneHb 1 KOHCTaHTa anccoumaunn. Paktophl, BNUSIOLLME HA CTENEHb AMccoLMaumm. 3akoH pasbaBneHus
OcBanbaa ans cnabblx 3NeKTPoNMTOB
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D,VICCOLI,I/IaLI,I/IFI BoAbl. KoHCTaHTa MoHHoro npon3seneHna soabl.

17 AKTUBHOCTb, KOIMHULMEHT aKTUBHOCTU, MOHHASA Cua pacTBOpOB, NX B3aMMOCBSA3b.

18 MpoTonuTnyeckasa Teopus KUCNOT U oCHoBaHUN. PacyeT pH B pacTBopax Lenovemn U CUMbHbIX KUCHOT.

19 PaBHoBecune B pacTBopax cnabblx KMCNOT u ocHoBaHWi. (BeiBog chopmynbl Ans pacyeTa pH).

20 'voponus, cTeneHb U KOHCTaHTa ruaponusa conen. ®akTopbl, BAUSIOWLME HA CTeneHb MMaponuaa.

21 PaBHoBecune B pacTBopax rugponusytolimxcsi conew. (Beisog chopmynel ans pacdeta pH).

22 PaBHoBecue B pacTBopax criabbiX MHOFOOCHOBHBIX KMCIOT U MHOTOKUCITOTHBIX OCHOBaHUNA.

23 BydepHble pacTBOpbI: X Has3HavyeHune n knaccudukauns. bydepHas eMKoCTb.

24 PaBHoBecue B BydepHbix pacteopax. (BbiBog hopmynbl ansa pacyeta pH).

25 MpuHumMn genctemsa 6ydepHbIX pacTBOPOB.

26 OOLwue NprHLMNbI NOCTPOEHNS KPUBBLIX TUTPOBaHMS. Bbibop nHaMKkaTopos.

27 KMCNoOTHO-OCHOBHbIE MHAMKATOPLI. VX CTPOEHME 1 NPUHLMUN OENCTBUS.

o8 MoHHasa Teopus KUCNOTHO-OCHOBHbLIX MHAMKATOPOB. MIHTepBan nepexoAa okpacku 1 nokasaTenb TUTPOBaHNUS
WHOWKaTOPOB.

29 XpomochopHas Teopust KUCNOTHO-OCHOBHbIX NHONKATOPOB.

30 MpuHUKMN BbIGOpa KUCMOTHO-OCHOBHBIX MHAMKATOPOB. VIHAMKaTOPHbIE OLIMOKN, NPUYUHBI UX BO3SHUKHOBEHUS.

31 PacyeT nHankaTopHbIX OLWMOOK.

32 o
Pac4yeT 1 nocTpoeHmne KpuBbIX TUTPOBAHWUS CUMBbHbIX KUCIOT U LLENoYen.

33 CpaBHUTENbHBIN aHann3 KpUBbLIX TUTPOBAHUS CUMbHbBIX U CNabblX KUCIOT.

34 Pacqej N NOCTPOEHUE KPUBbIX TUTPOBaHWUS CNabblX KUCIOT U OCHOBAHUI. MNPUYNHBI OTCYTCTBUSA CKayka Ha
KpVBOW TUTPOBAHUS.

35 I'IoproeHme KpEIBOI7I TUTPOBaHUA cNabon KUCNOTbl CUNbHBIM OCHOBaHWeM (Ha npumepe kucnotbl ¢ pK=4,
COk=0,1 M, Vk =100 mn.)

36 KpuvBble TUTpoBaHMs cnabblX MHOFOOCHOBHBIX KUCMOT U MHOTOKUCIIOTHBLIX OCHOBaHWUA. Ycrnosue
AnddepeHUMpPoBaHHOIO CTYNEeHYaToro TUTPOBaHMUS.

37 Peakunn komnnekcoobpasoBaHusi. OCHOBHbIE XapaKTEPUCTUKN KOMMIEKCHbIX COeaUHEHWIA. [leHTaHTHOCTb
nvraHaoB.

38 HepocTaTky KOMMNEKCUMETPUYECKOTO TUTPOBAHUSA C UCMOMNb30BaHWE ManoAeHTaHTHbIX NIMraHaoB.
KomnnekcumeTpuyeckoe - 1 KOMMIEKCOHOMETPUYECKOEe TUTPOBaHNE.

39 KomMnnekcoHbl: npumepsbl, CTPOEHNE 1 CBOMCTBA.

40 MpoTonuTuyeckne cBONCTBa KOMMSIEKCOHOB.

41 Bbi6op onTmanbHbIX YCNOBWIA KOMMNIIEKCOHOMETPUYECKOTO TUTPOBaHUS.

42 MpenmyLLecTBO MCNONb30BaHUS KOMIMIIEKCOHOB B TUTPUMETPUYECKOM aHanmse.

43 KoHUeHTpauuoHHas 1 yCcrnoBHas KOHCTaHTbl YCTONYMBOCTY KOMMMEKCoHaTa.

44 PacuyeT yCcrnoBHOWM KOHCTaHTbl YCTOMYMBOCTM KOMMIekcoHaTa. ObnacTb ee MCnonb30BaHus.

45 PacueT n noctpoeHne KpuBbIX KOMMIIEKCOHOMETPUYECKOrO TUTPOBAHUS.

46 MeTannovHaukaTopbl, UX CTPOEHUE U NPUHLMUMN AENCTBUS.

47 TpeboBaHusa K MHANKATOpPaM B KOMMSIEKCOHOMETPUYECKOM TUTPOBAHUN.

48 O6Lasn xapaKkTepncTMka MeTOA0B 0CaaMTENbHOrO TUTPOBAHMS.

49 OnpepneneHne TOYKM 3KBMBANEHTHOCTU B apreHTOMETpUN.

50 YpaBHeHue HepHcta ana 3C ranbBaHNYeCKOro aneMeHTa.

51 BbiBOA ypaBHeHMs HepHcTa Ans anekTpogHoro noteHuuana.

52 dopma 3anmcy ypaBHeHUss HepHCTa anekTpoaHOro noteHumana ans pasnmMyHbiX BUOOB peakuuid.

53 CTtaHaapTHBIV OKUCITUTENBbHO-BOCCTaHOBUTENbHbLINM NoTeHuman (EO0) n cnocob ero onpegeneHus.

54 PacueT kKOHCTaHTblI paBHOBECUS OKI/ICJ'IVITeJ'IbHO—BOC(ETaHOBI/ITeJ'IbHOI7I peakumm. OueHka BO3MOXHOCTH
MCMNOMNb30BaHUSA OKUCNNTENBbHO-BOCCTAHOBUTENBHON peakumm B TUTPUMETPUHECKOM aHanmse.

55 OkuncnnTenbHO-BOCCTAHOBUTENbHbIE MHAMKATOPbI. MpuHUMN nx nogbopa.

56 Cnoco6bl onpefeneHns TOUKM SKBUBANEHTHOCTM B OKUCIIUTENBHO-BOCCTAHOBUTENBHOM TUTPOBAHMUM.

57 Ycnosus npoBeAeHnsa NogoMeTPUYeCcKoro TMTPOBaHMS.

58 MpuroToBneHWe cTaHAapTHOrO pacTBopa NepmaHraHaTa Kanus no TOYHON HaBecke YyCTaHOBOYHOMO
BellecTBa.

59 Ycnosusa nposegeHns nepMaHroHaToMeTpum.
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60 CyLHoCTb PU3MKOo-XMMn4eckmx metogos aHanusa. Mecto @XMA B CTPYKTYype XMMNYECKOro aHanusa.

61 AHanutuyeckunn curHan. CBONCTBA BELLECTB - MHTEHCUBHbIE U 9KCTEHCUBHbIE. [MonyyYeHre aHannTM4eckoro
curHana.

62 XapaKTepuCcTukn aHanntndeckoro curHana. Knaccudgukaumna MeTogoB aHanMTUYeCckon XMMum no NnpuHLmMny
nonyyYyeHns aHanUTUYeCcKoro curHana.

63 Cxema KnaccuyecKkoro XMMmyeckoro aHanusa. dtanbl NpoBeaeHns aHanmsa metogamm ®XMA.

64 Mpeumywiecta n HegoctaTkm PXMA.

65 Knaccundukaumnsa @XMA no pmsmko-xmMmnyeckum CBOMCTBaM CUCTEMBI.

66 Knaccudukaumsa @XMA no ncnonb3oBaHUIo aHanNnMTUYECKOro curHana.

67 MeTponornyeckoe obecneyeHne aHanmaa.

68 AKKpeauToBaHHblE aHanuTM4eckne nabopatopmm. MeToankn BbINONTHEHNST SKCNEPUMEHTOB.

69 CyLUHOCTb 3aneKkTPOXMMNYECKMX MeTOLOB aHanu3a. Knaccugpukaumsa 9XMA no nonyyaemomy
aHanuMTUYecKoMy curHany.
OxapakTepu3oBaTb METO MOTEHLMOMETPUYECKOTO aHanms3a (OCHOBbI METOAA, MaBHbIE HaNpaBneHust

70 npumMmeHeHus). MNMpuBecTu knaccudumKaLmo NOTEHLMOMETPUYECKUX METOL0B aHanm3a (MOHOMeTpus,
penokcumMeTpus 1 T.4.).
[atb onpepenexHve TepMUHaM: 3MeKTPOS, ANEKTPOXMMUYECKas peakuusl, aneKTpoXnMmnyeckas sderka

71 (0BpaTnTb BHMMaHME Ha pasnnums NpuHLUMNa AeACTBUS ranbBaHUYECKOro 3fIeMeHTa U 3reKTponunsepa).
MpencTaBnTb CBA3b raNibBAHUYECKOTO 3NIEMEHTA U SNEKTPONTUTUYECKOW SYENKN.

79 Onwucatb NpoLiecc BO3HUKHOBEHWSI NOTEHLMana Ha rpaHuLe pasgena gas MeTannmyeckuin anekTpoa-
pacTteop. [pencrasuTb ypaBHeHne HepHcTa.
[atb onpepeneHve ctTaHAapTHOrO ANeKTPOAHOro noteHumana. OnmucaTb KOHCTPYKLMIO U Ha3HaveHne

73 CTaHZapTHOro BOAOPOAHOIO 3MEKTPOAA, a Takke Cnocob n3MepeHns CTaH4apTHOMO 3NEKTPOAHOMO
noTeHumana

74 MpencTaBnTb NPUHLMN paboThbl ranbBaHUYECKOrO ANEMEHTa, ero cxemarudeckoe n3obpaxeHue, NpoLecchbl n
peakuuu, npoTekatowme Ha anektpogax. MNMpuHumn pacyeta 3C ayeriku.

75 OcCHOBHbIE NPUMHUMMBI KNaccuduKaLmm anekTpoaos (N0 Ha3HaYeHMIo, Mo MeXaHN3My BO3HUKHOBEHUS
noteHumana). Obpatumble n HeobpaTUMble anekTpodbl. MpuBecTn NpUMepkI.

76 [atb onpepenexve pyHKUUSIM SMeKTpoaa CPaBHEHNSI U MHAMKATOPHOTO 3reKkTpoaa, NpMBeCTM npumep
kaxgoro. NepeuncnuTe TpeboBaHMs, NpeabsBNsSEMbIe K HAM.

77 MpuBecTn npumepbl ANEKTPOAOB BTOPOro poAaa. Onncartb KOHCTPYKLMIO M BbIBECTU NOTEHLMAN
xnopcepebpsHoro anekTpoaa.

78 Pepnokc anekTpoabl. [laTe onpegeneHne 1 BblBECTU NOTEHLMAN XMHMOPOHHOIO anekTpoaa.

79 Mepeuncnutb BUAbLI MeMBpaHHbIX aNeKTPoaoB. KpaTko oxapakTepm3oBaTh Kaxabl BUA, NpeactaBuTb
KOHCTPYKLMIO.

80 Onucatb KOHCTPYKLMIO U BbIBECTM NOTEHLMAN CTEKISHHOMO anekTpoaa. NepeumcnuTb ero npemmyLlecTea 1
HeJocTaTKu.

81 MpuBecTn NpnmMepbl NCMONb30BaHNA NOHOMETPUMN.

82 Onwucatb MeToAbl onpeaeneHns KOHLEHTpaLumn B NpsiMO NOTEHLMOMETpUK (MeTo, rpagympoBOYHOIO
rpaduka (+kannbpoBka anekTpoaa), KOHLEHTPaUMOHHOIO anemMeHTa, 4o6aBok 1 np.).
OxapakTepu3oBaTb KOCBEHHblE MeToAbl NoTeHunoMeTpum. Onncatb NPUHLMUN NOTEHLUOMETPUYECKOTO

83 TUTPOBaHWSI HA NPUMepPEe KUCMOTHO-OCHOBHOMO B3aumoaencTeus. IHoukaTopHble aneKkTpoabl KUCNOTHO-
OCHOBHOIO TUTPOBAHMS.

84 OcagutenbHoe, KOMMNNEKCOHOMETPUYECKOE, OKUCITMTENBbHO-BOCCTaHOBUTENBHOE TUTpOoBaHNe. OCHOBHbIE
NPUHUMMBI.

85 MpenmyLiecTBa NOTEHLUMOMETPUYECKOrO TUTPOBAHMSA Nepes KracCu4eckumMm Metogamu.

86 OxapakTtepusoBatb MeToAbl usmepeHns 34C B noTeHUMOMETPUM (KOMMNEHCALNOHHbBIA U HEKOMMEHCALMOHHBIN
MeTOoA).

87 OCHOBHbIE NPUHLUUMBI KYNIOHOMETPUYECKUX nccnegoBaHuin. OnmcaTe NpoLece areKTPOXMMNYECKOTO
npeBpalLeHns BeLecTBa Ha 3NekTpoae C UCMonNb30BaHneM 3akoHa dapages.

88 Ycnosusi npoBeAeHNs KyJIOHOMETPUYECKOro aHanmaa.

89 Oxapaktepun3oBaTb MeTOAbl aHanM3a, OCHOBaHHbIE Ha 3akoHe Papages (npsmasi/kocBeHHas!,
amnepocTaTmyeckas/noTeHumnocTaTmyeckast KynnoHoOMeTpus).

90 Mpsamas KynoHoMeTpus. SNEKTPOXMMNYECKME peakLmm, NPUMEHSEeMbIe B MPAMOW KyNTIOHOMETPUK.

91 Bbi6op noTeHumana paboyero anekTpona B NpsMON NOTEHUMOCTATUYECKOW KynoHoOMeTpun. [atb
onpegerneHne NOHATUIO «MOTEHUMan BblAeNeHNs BELLIECTBAY.

92 OnpepgerneHne KONMYeCTBa 3MeKTpU4ecTBa B NPsiMON MOTEHLMOCTAaTUYECKON KYTIOHOMETPUM.

93 Cxema yCTaHOBKM 4115 MPSIMOM NOTEHLMOCTATUYECKON KYNOHOMETPUN. XUMUYECKUIA KyITOHOMETP.

94 OnekTporpaBuMeTpuYeCcKnii aHanua. HasHadeHne MeTofa, kpatkasi XxapakTepucTumka.

95 CyLUHOCTb KOCBEHHOW amnepocTaTn4eckon KynoHomeTpmm. Cnocobbl anekTporeHepaunm TMTpaHTa.
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Ycnosus npoeegeHna KyrioHOMeTpnu4eCcKoro TMTpoBaHUA.

97 OCHOBHbIE NPUHLUUMBI (PUKCALIMN KOHEYHOW TOYKM TUTPOBAHUS (TOYKM SKBMBANEHTHOCTN) B KYJIOHOMETPUM.
Onucatb cnocob onpeaeneHus Coaep>XaHusl KUCIOTbl METOAOM KyJIOHOMETPUYECKOTO TUTPOBaHUs. Peakuun,

98 ONMCbIBAOLLIME BNEKTPOXMMMUYECKOE MONyYEeHNe peareHTa n ero B3aumoaencTare ¢ onpegensemMbim
BELLECTBOM Npu onpeaeneHny KMcnor.

Onucatb cnocob onpefeneHns coaep>XaHusa Tmocynbdarta HaTpuss MeTOAO0M KyNOHOMETPUYECKOro

99 TUTpOBaHWs. Peakumu, onucbiBaroLLme SreKTPOXMMNYECKOE NOMYyYEHME peareHTa U ero B3auMoaencTaue ¢
onpegensieMbiM BELLECTBOM Mpu onpeaeneHun Tnocynbdara HaTpus.

100 MpencTaBnTb NpenMyLLEeCTBa KyNIOHOMETPUYECKOro aHanunsa (Kkak npsiMoro, Tak 1 KOCBEHHOro) nepeg
KnaccuyeckMMmu MeTogamMm aHanusa.

101 MpakTnyeckoe NpMMeHeHWe MeTOA0B KyNOHOMETPUYECKOro aHanmsaa.

OxapakTepusoBaTb MeTO KOHOYKTOMETpU4ecknx nccnegosaHnin. O6bACHUTL CYLLIHOCTb MpoLecca

102 |aneKTponpoBOAUMOCTY PACTBOPOB AMEKTPONUTOB. [oka3aTh CBSI3b BEMUYMHbI 3NIEKTPONPOBOAHOCTH
pacTBOpa ANeKTponuTa 1 ero ConpoTUBIEHNS.

103 [aTb noHaTne yp,eanoﬁv, 3KBUBANEHTHOM M 3NEKTPONPOBOAHOCTM. MpenctaBuTb pasmMepHOCTb.
CooTHoLeHne yaenbHOW 1 3KBUBANEHTHOW 3MeKTPONpPOBOAHOCTY.

104 OKBMBaneHTHas 3NeKTponpPoOBOAHOCTb NPy BeCKOHEYHOM pa§6aBneHMM. 3aKoH He3aBMCUMOTO OBWKEHNUS
noHoB. Popmyna Konbpaylla — 3aBUCUMOCTb 3KBUBANEHTHOWN 3NEKTPONPOBOAHOCTU CUBHBIX 3MIEKTPOITUTOB.
BrnusiHne koHUEHTpauum cunbHbIX U criabbix SMEeKTPONMTOB Ha 3NEKTPONPOBOAHOCTb. [peactaButb rpacukm

105 |3aBUCMMOCTM YAENBbHON N 3KBUBANEHTHOW 3NEKTPONPOBOAHOCTM OT KOHLIEHTPALUN CUNbHBIX U crnadbix
3MNEeKTPONNTOB.

106 OBBACHUTL NPUYUKHY aHOMasIbHO BbICOKOM NOABWXHOCTW MPOTOHA M MMAPOKCUI-MOHA B 3NIEKTPUYECKOM Mose.
3aBMCMMOCTb 3MEeKTPUYECKO NPOBOAMMOCTU OT TEMMEPATYPHI.

107 Mpsmas koHgykToMeTpus. HasHaveHne, npemmyLlecTsa u Hegoctatku. OB bACHUTL NPUYNHY OrPaHUYEHHOTO
NPUMEHEHMS.

108 Cxema ycTaHOBKM AN onpedeneHns anekTpudeckor nposogumocTtu. KoHctaHTa cocyaa. Tok pasbanaHca
MocTa.

109 MpeacTaBuTb CyLLIHOCTb NpoLecca HEKOHTaKTHOMO BbICOKOYACTOTHOrO TuTpoBaHug (BYT). Mpeumyliectsa n
HepocTaTku. Tunbl s4eeK, NPUMEHSIEMbIX B BbICOKOYACTOTHOM TUTPOBaHUMN.

110 [aTtb nonHoe BbipaxkeHne obLuen NpoBOAUMOCTM SHENKN EMKOCTHOIO Tuna. AKTMBHAas U peakTuBHas
coctasnsowas. OTnnyne BbICOKOYACTOTHLIX METOAOB OT HU3KOYACTOTHbIX.

111 Onuncatb MeTo KOHOYKTOMETPUYECKOro TUTPOBAHUA U NPUHLMN HaXOX/EHMA TOUKM SKBUBANEHTHOCTM Ha
npuMepe KUCIOTHO-OCHOBHOMO TUTPOBaHMS. 3aBUCUMOCTb hopMbl kpmBo BUT oT yacTtoTel reHepatopa.
CyLLHOCTb NpoLecca B3aMMOAENCTBUS BELLECTBA C AfIEKTPOMArHUTHbIM n3nyyeHmem. MNpeacraBntb npouecc

112 | nornoweHns cBeTa C TOYKU 3PEHNS U3MEHEHUS BHYTPEHHEN aHepruu nccnegyemoro sewectsa. Jatb
00BbACHEHNE NOHATUIO «KKOPNYCKYNSPHO-BOSTHOBOW Ayann3m».

HassaTtb Tpu cnekTpanbHble 06nacTi, B KOTOPbIX M3y4aeTcs NornoLeHre cBeTa BeLweCcTBOM U

113 | cooTBeTCTBYIOLIME METOAbI CNekTpockonun. N3brpaTtenbHoe NOrmnoLeHe CBeTa BELLECTBOM.
Knaccudumkauma MeToaoB CreKTPOCKOMUN.

Mpeacraeutb 3akoH byrepa-IlambepTta-bepa B nnHeHoM 1 cteneHHOM Buae. AoAMTUBHOCTb ONTUYECKON

114 |nnotHocTu. CBA3b ONTUYECKOW MOTHOCTU C NponyckaHmeM. MonapHbin KO3ULMEHT NOrMNOLEHMS.
OrpaHuyeHns 1 ycrnosusi NPUMEHMMOCTH 3aKOHa.

Onucatb MeTo aTOMHO - abCcopOLUMOHHONM cnekTpockonuu. MNMepeuncnnTe cnocodbl aToMmnsauun BeLLecTBa.

115 | OnekTpoTepmMmuyeckas atomm3aums. [NnameHHO-aMUCCUOHHAs cnekTpockonus. Pasnvumne mexay atoMHo —
abcopbLMOHHOM U NNaMeHHO-3MNCCUOHHON. [penMyLecTBa U HeJOCTaTKU METOA0B.

116 Onucatb MeTo4 MonekynsapHo-abcopObLUMOHHON (bOTOMe:I'pVIM. XapaKTepME:TMKa MOMEKYNSPHbIX CNEKTPOB
nornoweHnd. UK n Yo cnektpockonus (KOMYECTBEHHbIW U KAYEeCTBEHHbLIN aHanm3 aTMmMn metogamu).

117 OcHoBHbIe y3nbl NpnbopoB abcopOLMOHHON cnekTpockonuu. MNepeduncnnTb UCTOUYHUKM U3NYyYeHns Ans
nony4yeHnsi CNeKTPOB B Pa3nUYHOM AManasoHe AMWH BOJH.

118 | Martepuan onTuyeckon annapaTypbl, MOHOXPOMAaTOPbI, CBETOPUILTPLI N OETEKTOPDI.

Konu4yecTBeHHbI aHann3 MeTogoM MOSEKYNAPHON cnekTpockonun. BeiGop ycnoBun hoToMeTpupoBaHns

119 | 0QHOKOMMOHEHTHbIX pacTBOPOB. [10ICHUTE HEO6X0AUMOCTE (POTOMETPUPOBAHUSA OTHOCUTENBHO pacTBopa
CpaBHeHus 1 0obaBku k GecLBETHLIM pacTBOpaM OKpaLUMBaOLLMX PeareHTOoB.

120 Beibop ceeTounbTpa. PakTopbl, BAUSIOLME HA ONTUYECKYIO NIIOTHOCTL. YyBCTBUTENBHOCTL
oTOMETPNYECKNX METOAOB.

121 Onwucatb meToabl onpeaeneHIst KoHLEHTpauum (meToa kanubpoBoYHOro rpaduka, 400aBOK, CPaBHEHMS U
anddepeHunansHon potomeTpun). NpenmyLlectsa n HEAOCTATKN KaXX40ro meToaa.

122 | OnpegeneHne xenesa npy NOMOLLM Cynb(OoCcanmumnnoBon KNCNOTbI.

123 CnektpodhoTomeTpuyeckoe onpegeneHue KOHLIEHTPaLMN KOMNOHEHTOB B CMECK CBETOMOMOLAOLIMX
BELLECTB — aHarnm3 CMecu AByX KpacuTenen.

124 | Onucatb NpUHUMN peHTreHoMnyopecUeHTHOro aHanumaa.

125 | Onucatb NpUHUMN NIOMUHECLIEHTHOro aHanusa. dnyopumeTtpus.

126 | CywHocTb Npouecca xpomartorpadum.




Knaccudukauns xpomatorpadmyeckmx MeToaoB aHanmsa B 3aBUCUMOCTH OT NPUPOAbl NOABWXHOW U

127 J
HenoaBWXHOM ¢hasbl 1 annapaTypHOro oopMIieHus.

KJ'IaCCVI(*)I/IKaLI,VIH xpomaTorpachquKMX METOJ0B aHanusa B 3aBUCUMOCTU OT crnocoba npoeegeHna —

128
3r1I0EHTHAs, BbITECHUTENbHAA U PPOHTaNbHas.

129 | TeopeTuyeckne ocHoBbl xpoMaTtorpadun. Teopmsi TEOpeTUYECKNX Tapenok.

KonoHouyHas agcopbumoHHas xpomatorpadus. Onbitbl M.C.LiBeTa. KauecTBeHHas u konuyecTBeHHas

130 naeHTUrKaunsa pasgensemolx BeLwecTB.

131 TOHKOCJ‘IOVIl:Iaﬂ xpomaTtorpadus. CylwHOCTb MeToAa, annapaTtypHoe odopMreHue. YCTaHOBMEHNe
XMIMUYECKON NPUPOAbI 1 KONMYeCTBa KOMINOHEHTOB.

132 PacnpegenutenbHas xpomatorpadus. Cyu.l@ocn: MeToAaa, annapaTtypHoe odopmMneHune. bymaxHas
Xpomarorpadusi. YCTaHOBNEHUE XUMNYECKON NPUPOAbI U KONMYecTBa KOMMOHEHTOB.

133 Knaccudukaums, HasHayeHne 1 OCHOBbI MeToda rasoBomn xpomartorpaduu. MNpuHuunuansHasa cxema ra3oBoro
XpomaTorpada 1 TeXHVKa BbINONHEHUS aHanm3aa.

134 MposBMTENbLHBLIA METOL, B ra30BON XpomaTorpadun. Bua anddepeHumnansHom xpomaTorpammbl, €€
OCHOBHbIE NapameTpsbl.

135 OcHOBHbIE KpUTEPUU XpOoMaTorpadmyeckoro pasgeneHns: abeKTMBHOCTb, paspeLleHme U CenekTMBHOCTb

KOJTOHKW.

136 |HenoaBwxHble ha3bl n TpeboBaHUs, NpeabABSEMbIE K HUM. XpoMaTorpadmyeckme OeTeKTopsl.

137 MeToabl Ka4eCTBEHHOIO N KONMYECTBEHHOIO aHanm3a B ra3oBol xpomaTorpadum.

138 BiicokoadhdpekTnBHas xumakocTHas xpomaTorpadusi. OCHOBHbIE MPUHLMIMbLI M Ha3HaYeHus MeToaa.
MpeumMyLlecTBa U HeJOCTaTKU.

139 |lenb-xpomaTtorpadmsi. OCHOBHbIE NPUHLMMLI U HAa3Ha4YeHUs meToda. [NpenmylecTsa u HegoOCTaTKU.

TeopeTnyeckme 0CHOBLI METOA4A MOHOOOMEHHON XxpomaTorpadun. Knaccudukaums. AnnapatypHoe
140 |odbopmneHue n TeXHUKa BbIMONTHEHWSA aHannsa Ha NpuMepe onpeaeneHns cogepXaHns MarHus U LMHKa npu
MX COBMECTHOM NPUCYTCTBUWN HA aHNOHUTE.

KaI'II/IJ'IJ'IFlprIIZ aneKTpod)ope3. CyLIJ,HOCTb N Ha3Ha4veHune. BHyTpeHHFIFI opraHmn3auua kanunndpa,
BO3HUKHOBEHWNE 3ITEKTPOOCMOTNYECKOIo NMNOTOKa.

141

5.2.2 TunoBble TeCTOBbIE 3aaHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3aAayvu, Kenchbl)

3 cemecTp.

1.Bbluncnutb MOMSAPHYK KOHUEHTpauuio skBmBaneHta H2SO04 u T H2S04/CaO ecrim T H2S04 =0,004852
r/mn.

2.Kakyto HaBecky siHTapHom kucrnoTbl (H2C4H404) cneagyeT B3saTb, 4TOObl MOCMNe e€e pacTBOPEHWs B MEepHOW
kon6e BmectumocTbio 200 cm3, Ha TUTpoBaHue 25 cM3 nonyyeHHoro pacteopa nowno 4,2 cm3 0,1 H. pacTtBopa NaOH?

3.0npegenuTb  XeCTKOCTb  H-kaTMOHMpPOBAHHOW  BOAbI, WCMOSMb3YEMOW AN YMEHbLUEHWUS  30JIbHOCTU
Lennonosbl, ecnu Ha TutposaHne 300 cm3 Boabl 3aTpadeHo 0,86 cm3 0,01 H pacTBopa TpunoHa b

4. PaccuntaTb OKUCMUTENBHO-BOCCTAHOBUTESbHBIA MOTEHUMAN B TOYKE SKBUBANEHTHOCTM Mpu TUTpoBaHuu 0,1m
pactBopa FeSO4 0,1 m pactBopom KMnO4 B npucytcteun H2SO4 (H+ =1 mons/n) (EOMnO4- /Mn2+ =1,51 B; EOFe3+/
Fe2+ =0,77 B).

5.0npegenutb cogepxaHmeNa2S (r/gm3) B 6enom uienoke cynbgaTHOMW Bapku LUenmonosbl, ecnv 10 cm3
wenoka pasdasunu B kon6e250cm3. K 25 cm3 nonyuyeHHoro pacTtBopa gobasunum 5,0 cm3 0,1 H pacTBopa noga v Ha
obpaTHoe TuTpoBaHue 3aTtpatunu 1,86 cm3 0,1 H pacTBopa TMocynbdara Hatpusa (K=1,052).

4 cemecTp.

6.Bblpa3nTe onTuyeckylo NNOTHOCTb B MpoueHTax nponyckaHus: a) 0,064; 6) 0,765; B) 0,318; r) 0,209; a) 0,437;
e) 0,413

7.MNMpun anekTponuse pacteopa, cogepxallero noHsel Me (lll) npu cune Toka 1,0 A 3a 35 muH. Ha katoge 6bino
BblgeneHo 0,3772 r metana. MNpuHsaB Bbixog No Toky paBHbiM 100 %, onpeaenuTe, Kakon 9To MeTann




5.3 MeTogu4yeckue matepuansbl, onpegensitowme npoueaypbl OLLleHUBAHUA 3HAHUW, YMEHUI, BNageHun
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3a[0MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLEro KOHTPOSS yCneBaeMOoCTH U NPOMEXYTOYHON aTTecTauumn obyvaromxca»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas

+

MNucbmeHHas +

KomnbroTepHoe TecTtnpoBsaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

CTyOeHThbl, BbIMOMHMBLUME BCce TpebOOBaHWUsI TEKYLLEro KOHTPOMs, Ha 3aveTe OTBEYalT Ha [Ba TEOPETUYECKUX
BOMpoca W peluarnT OAHY NpakTU4eckyto 3agady. Bpemsa Ha nogrotoeky coctaBnseT 30 muHyT. [Npenogasatens Bripase
3a4aTb HECKOMbKO AOMONHUTENbHBIX BOMPOCOB.

NHas

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YyebHasa nutepaTtypa

ABTOp

3arnasuve

M3patenbCcTBO

| Moo nspnanus |

Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

Tka4eHko, C. B., | AHannTtnyeckas Xumusi. | BopoHex: BopoHexckuii http://www.iprbooks
Cokornosa, C. A. Xumnyeckune meTo/bl locynapCTBEHHbIN hop.ru/72650.html
aHanusa ArpapHbii YHUBEPCUTET 2015
uMm. Mmnepatopa MNeTpa
Mepsoro
AnapHes, A. U., |AHanutnyeckas xummns n HosocnBupck: http://www.iprbooks
KasakoBa, A. A., | Pusnko-xummdeckme HosocnBupckuin hop.ru/91180.html
AnekcaHgposa, T. 1. | MeToAbl aHanusa rocyfapCTBeHHbIN 2018
TeXHUYECKNI
yHMBEpCUTET
lpomos, H. B., TapaH, | AHanuTuyeckass xumusa U Hosocnbupck: http://www.iprbooks
O. 1. PUINKO-XUMMYECKME Hosocubupckuit hop.ru/91181.html
MeToabl aHanu3a. COOopHUK roCyfapCTBeHHbIN 2018
3ajay C OCHOBaMu Teopun U TEXHUYECKUI
npuMepamu peLLeHuin yHVBEpCUTET
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
A.A. KomwuccapeHkos, | KoHgyktomeTpus n http://nizrp.narod.ru/
I.®. Mpyrno BbICOKOYaCTOTHOE M-Bo obpasoBaHus 1 Konduktometr.htm
TUTPOBaHNe [TekeT] Haykn P®, CN6IrTYPI. — 2009
y4yebHOo-MeToaMYECKOE Cne.: CrerTypri
nocobve
A.A. KomuccapeHkos, |MoTteHunomeTpusa [TekcT] M-Bo obpasoBaHus n http://nizrp.narod.ru/
r.o. TIpymo, B.A.|y4e6Ho- meToaundeckoe | Hayku P®, CNGITYPI. — 2013 potenz.pdf
®defopos nocobue CM6.: CN6IrTYPMN
r.o. nMpyrno, O.B.|Xpomatorpagpuyeckme M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
denopoea, P. A.|metogbl aHanmsa [TekcT]: Hayku PO, BLUTS 2017 metod/kafobshineor
Cmut yyeb. nocobre cnerynTa. - Cr6.: gh/18.pdf
BWTS CMerynTa
U.H. Omutpesny, A.A.|3nekTpoxmMmmyeckue http://nizrp.narod.ru/
KomuccapeHkoB MeTOAbl aHanusa: npakTuka M-80 06pa3oBaHMs 1 elektrchem.htm
npumenerns 8 LUBM ( B\ 0 "oe crisrTyPM. - 2012
npumepax " 3agavax) CH6.- CAGETYPN
[TekcT] y4ebHo- "
meToamnyeckoe nocobve
U.H. Omutpesnd [n | DUsmko-xummnyeckue http://nizrp.narod.ru/
ap.] MeToabl aHanu3a  [TekcT] M-B0 0BpasoBaHUS! metod/kafobshineor
YLl XpomaTorpaqamquKme Hayk PO, CT6 [TYPT. - 2014 gh/9.pdf
MeToabl  aHanusa:  yyeb. CI6.- Cr6rTYPM
nocobne aOns  CTyAeHTOB -

3a04HON popMbl 06YyHEHNS




W.H. OMmuTtpeBny AHanuTuyeckas  xumus M| M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
bn3MKO-XMMUYECKIE ob6pasoBaHus PO, C.- metod/kafobshineor
MeToabl aHanusa: | MetepB. roc. yH-T NPOM. gh/1583455919.pdf
onTtunyeckne MEeTOAbl [ TexHonorum n gusanHa, 2020
(BONpOCHI, TECTbI U OTBETHI): | BbICLL. LK. TEXHOMOMU 1
yyeb. nocobue 3HepreTuku. - CaHkT-
MeTepbypr: BLUT3
cneryntg
O.B. ®époposa, W.H.|AHanutnyeckaa xumust 1| M-BO HayKM U BbICLLErO http://nizrp.narod.ru/
OmuTpeBuy, 0O.C. | hunsuko-xmummnyeckune obpazoBaHusi PO, C.- metod/kafobshineor
AHppaHoBUMY mMeToabl aHanusa: | etepB. roc. yH-T NPOM. gh/1590531987 .pdf
KONMMYECTBEHHBbIN aHanus: | TexHonormn u ausanHa, 2020
MeToa. yKasaHus Ans | BeICW. WK. TEXHOMNOMMN N
nposefeHns nabopaTopHbIX SHepreTUku. - CaHkT-
pabot. — 4-e u3g., gon. u MeTtepbypr: BLUTO
uenp. cneryntg
r.o. Tnpymo, A.A.|OnTtudeckne MeToabl M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
KomuccapeHnkoB, B.A.|aHanusa [TekcT] y4ebHo- | Hayku P®, CMGITYPI. — 2010 metodoptika.htm
®depopos mMeToamnyeckoe nocobve Chno.: CNerTypPn
U.H. OmutpeBnd [u | Pramko-xummyeckme http://nizrp.narod.ru/
ap.] meToAbl aHanusa. [TekcT] M-B0 0BpPasOBaHUS! metod/kafobshineor
Y.l AnekTpoxmMmmnyeckme Hayku P®,CT16 [TYPTT. - 2014 gh/8.pdf

MeToAbl aHanusa: YyyebHoe
nocobune Ans  CTy4eHTOB
3a04HON PopMbl 06YyHEHNS

Cre.: Cnerrtypri

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmnoTevHasa cuctema "Anbykc" [OnekTpoHHbin pecypc]. URL: http://www.ibooks.ru/

6.3 MNepeyeHb NULIEH3UOHHOIO U cBobogHO pacnpocTpaHsAeMoro nporpaMmmMHoOro obecneyeHun

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmuanbHO-TEXHUYECKOM 6a3bl, HeO6X0AMMON AN OCYyLEeCTBIIeHUs obpa3oBaTeribHOro
npouecca no gucumuninHe

AyauTopus

OcHalleHne

B-316

BbITSXHble WKadbl, BeCbl aHanMTU4eckue, KOMMMEKT Nocyabl ANA KONUMYECTBEHHOro aHanusa
" BOJOMOArOTOBKM, BaKyyMHbI CYLUUNBHbIN wkad, aneKkTpuyeckne NIANTKN.
CneuunanuaupoBaHHas YyyebHaa nabopatopus OXMA c HeobxogumbiM  0BOpPyaOBaHMEM:
CnektpocotomeTpbl U goTokonopumeTpbl PIK 56-M, KOK-2, KPK-3, KOHnko 1201, CP-2000,
pH — metpbl mapku WMJ1 — 301, xpomatorpad LiBet 100, BbICOKOYACTOTHbIE TUTPATOPbI,
aHanus3atop BonbTamnepomeTpuyeckui AKB — 07 MK, npubop Ans  KanumnnsipHOro
anektpocopesa «Kanenb 3»,ycTaHoBka M9 NPOBEeAEHUS rMpouecca WOHUTHOIO YMSAr4eHus
BOAbI.

B-306

BbiTskHble WKadbl, BECbl aHanMTU4eckne, KOMMIEKT Nocyabl AN KONMYECTBEHHOINO aHanvsa
M BOOOMOATOTOBKM, BaKyyMHbIA  CYWWMbHbIA  WKadg,  ANEeKTpuyeckue  NnUTkn
cnekTpodoTomeTpbl U ¢oTokonopmumeTpbl ®IK 56-M, KPK-2, KOK-3, KOHmko 1201, CP-2000,
pH — metpbl mapku WIMJ1 — 301, xpomatorpad LiBeT 100, BbICOKOYACTOTHbIE TUTPATOPbI,
KoHueHTpaTtomep KH-1, npnbop ans kanunnsipHoro anektpodopesa «Kanens 3»

YyebHasa ayguTtopus

MynbTumeaminHoe o6opyaoBaHue, cnelmanvaupoBaHHas Mmeberb, 4ocka

JNlekynoHHas
ayautopus

MynbTumeauiitHoe oGopyaoBaHue, cneumanmampoBaHHas Mebesb, gocka




