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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.

dopmbl
3aHATUN

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
KONTMYECTBEHHbIN aHanus. TpeboBaHus,
npeabsiBNsiemMble K METOAAM aHanusa 10

Tema 2. XWMWYECKUIN  KONMUYECTBEHHbLIN
aHanu3. TpeboBaHus, npegbsBnsemMble K
peakumam B 0ObeMHOM aHanu3e. 3akoH
aKkBMBaneHTHOCTU.  Cnocobbl  BblpaXeHus
KOHLIeHTpaLuiA. Mpremsbl TUTPOBAHUS. 28
Pacuyet Macchbl 7 KOHLeHTpauum
onpeaensiemMoro BeLlecTBa.

Pasgpen 2. MeToabl KMCIOTHO-OCHOBHOIO
TUTPOBAHUS.

Tema 3. MOHHble paBHOBECUMSI B KUCIOTHO-
OCHOBHOM  TUTpOBaHuMW. PaBHOBecue B
pacTBopax CUIbHbIX W cnadblX KWCHOT, 3
OCHOBaHWA, MMOPONU3YIOLLMXCA  conen mu
BydepHbIX pacTBOPOB.

JlTabopaTopHasa pabota Ne 1. MNpurotoBneHune 1 1 17 VN
pactBopa rmgpokcupga Hatpus. (TexHuka
COM3MEpPEHUsT KONObl C MUNETKOW. TexXHMKa
paboTbl Ha NONYMUKPOOOPETKE)

Tema 4. PacdyeT U NOCTpPOEHUE KpUBbIX
KMCIMOTHO-OCHOBHOIO TUTPOBaHMs. KncrnoTHo
- OCHOBHble WHAMKATOPbLI: MX COCTaB U
csovicTBa. [MNpuHuun nogbopa MHANKaTOPOB.
JlabopatopHass paGota Ne 2. YcrtaHoBKa
TOYHOM KOHUEeHTpauum paboyero pactsopa
rMapokcuaa HaTpus. 2 3 20 ra
JTabopaTtopHasi pabota Ne 3. OnpepeneHue
KOnMyecTBa CEPHOW  KUCMOTbl  METOAO0M
NPsIMOro TUTPOBaHUS.

Pasgen 3. MeTtoabl TUTpPOBaHWUA Ha OCHOBE
peakuui KomMnnekcoobpasoBaHus "
ocaxaeHus




Tema 5. KomnnekcumeTtpuyeckoe "

KOMMSIEKCOHOMETPMYECKOE TUTPOBaHMe.
KoMnnekcoHbl. KoHueHTpaLmoHHas 7]
yCrnoBHasi KOHCTaHTbI YCTONYMBOCTM
KOMMMEKCOHaTOB. MeTannoxpomHsie
NHONKATOPbI.

JTabopaTopHas paboTta Ne4.
KomMnnekcoHoMeTpuieckoe onpeneneHne

YKECTKOCTM BOAbI.

Tema 6. OcagutenbHoe
TuTpoBaHue .Kputepun oueHkm obpasoBaHus
ManopacTtBOpUMbIX coeguHeHun. Cnocobbl
onpefeneHns TOYKU  SKBMBANEHTHOCTU B
ocaguTenbHOM TUTPOBaHUMN.

Pasnen 4. MeToapl OKUCINTENbHO-
BOCCTaAHOBUTESNBHOIO TUTPOBAHUSA

Tema 7. TeopeTudeckue OCHOBBbI
OKUCIUTENbHO-BOCCTAHOBUTESTBHOMO
B3aNMOAENCTBMS. OnekTpoxnummnyeckas

syenka. YpaBHeHne HepHcta agna 30C
ranbBaHNYECKOro 3remMeHTa W 3MeKTPOAHOro
noTeHunana. KoHcTaHTa paBHOBECUA
OKUCNNTENbHO-BOCCTAHOBUTENBHOM
peakumn. CnocoObl onpeeneHust  TOYKK
3KBMBANEHTHOCTM B OKUCTNTENbHO-
BOCCTAHOBUTENbHOM  TUTpoBaHuK. KpuBble
TUTPOBAHUS.

Tema 8. [NepmaHraHaTomeTpus:
AOCTOUNHCTBO n HeOoCTaTKn mMeToaa.
WogomeTpusa, ycnosus ee nposedeHus.

Cneuuncdpnyeckne WHAMKaTOPbI.
BuxpomatomeTpus.

JlabopaTtopHasi pabota Ne 5. OnpepeneHue
Guxpomara Kanus MeTOoa0M
nepmaHraHaToMeTpuu: npuUroToBneHne
pacTBopa nepmaHraHaTa Kanus;
onpenenexHne TOYHOM KOHLIEHTpaLum

paboyero pactBopa nepmaHraHaTa Kanus;
NPUroTOBMEHNE BCNOMOraTenbLHOro pacTeopa
conu Mopa; onpegeneHue TOYHON
KOHUeHTpaumm  pactBopa conu  Mopa;
onpeneneHne konuyectsa Guxpomata kanus
MeTOAO0M 06paTHOro TUTPOBAHKS.

Pasgen 5. OcHOBbl  QU3MKO-XMMUYECKOTO
aHanusa

20
16
19 nn
14 ra




Tema 9. Knaccudukauma  dusmko -
XUMUYECKMX METOLO0B aHanuaa (no npuHumMny
NonyyYeHnss aHanMTMYecKoro curHana, no
PUNKO-XUMUYECKMM  CBOWCTBAM  CUCTEMBI,
no MCNONb30BaHUIO aHanuUTM4YecKoro
curHana). OTtnnune ot KNacCU4eCcKnx
MeToooB aHanui3a. Crtagum XMMMYECKOro
aHanusa. JTanbl NPOBEAEHMSs1  aHanuaa
MeTogamm OXMA. MpeumyuiecTaa "
HeJoCTaTKU.

Tema 10. AHanUTUYeCcKUA curHan wu ero

CBOWCTBA, onpegensiowue
YyBCTBUTENBHOCTb, CeneKTUBHOCTb,
3KCMPECCHOCTb, NoMex0o3aLLUULLEHHOCTb

MeTOoOuMKN aHannsa.

Tema 11. MeTponornyeckoe obecneveHne

aHanusa (4yBCTBUTENBHOCTb, npegen
onpefeneHus,  TOYHOCTb,  MPaBWIbHOCTb,
BOCMPOM3BOANMOCTb, CENEKTUBHOCTb).
AKKpeauToBaHHbIe aHanuTnyeckue
nabopatopuu. MeTtoauku BbINONHEHNS
N3MepeHuin.

Pasgen 6. OJnekTtpoxumunyeckue MeToAbl
aHanusa

Tema 12. TloTeHuuomeTpusa. HasHayeHue
mMeToaa. BosHukHOBEHME 3NEKTPOAHOro
noTeHyunana. YpaBHeHue HepHcrTa.
OnekTpoxmmmnyeckas ayenka.
Knaccudvkaumss n HasHavyeHne SneKTpodoB.
VloHOMEeTpMa 1 KOCBEHHAs MOTEHLMOMETPUSI.
MpeumyulecTBa n HegocTaTku MeToaa.
JlabopaTtopHasi pabota Ne 6. OnpepeneHue
KONMM4yecTBa CONSIHOM  KUCMNOTbl  METOAOM
NOTEHLUNOMETPNYECKOTO TUTPOBAHUS.

Tema 13. KynoHomeTpusa. HasHayeHue

meToaa. 3akoH dapages.
MNoTeHumnocTaTn4ecknmn 7]
amnepocTaTuyeckui MeToabl.
KynoHomeTpuyeckoe TUTPOBaHUeE.

HasHaueHMe ”n 0COBGEHHOCTN NPUMEHEHNS.
Cnocobsbl aneKkTporeHepauum TUTpaHTa.
TpeboBaHusa k meToay.

0,25 8 nn
10

0,2 14 nn

0,5 12 nn

0,25 8 nn




Tema 14. KongyktomeTpusi. HasHaueHne

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

Bbicoko4acToTHOE TUTpOBaHWe

JNNabopaTopHas pabota Ne 7. OnpepeneHue
KONu4YecTBa COJISHOW  KUCNOTbl  METOAO0M
KOHOYKTOMETPUYECKOTrO TUTPOBAHUS

Tema 15. T[lonaporpadwmsa. HasHauyeHue

MeToaa. Knaccudukaums
nonsiporpad4eckmx MeTodoB U NpUMEpPbI KX
NCMONb30BaHMS. Mony4yeHne 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
JlTabopaTopHaa pabota Ne 8. Onpepenenue
KonuyecTBa Xenesa B pacTBope
POTOMETPUYECKMM 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.

Pazgen 8. Xpowmatorpaduyeckne metonbl
aHanuaa: TeopeTuyeckne OCHOBBblI,
Knaccudukauusl, MeToAbl KayeCTBEHHOIO MU
KONMYeCTBEHHOTO aHanmaa

0,25 10 nn

0.3 10 nn

0,5 12 nn

0,25 12 nn
10




Tema 19. Xpo

aHanusa: TeopeTnyeckmne OCHOBb,

Knaccudukaums,
KONMYeCTBEHHOro
XpomaTtorpadus.

BOXX. KanunnsapHbin anektpodopes.

Martorpaguyeckme mMeTonbl

MeTodbl Ka4yeCTBEHHOTo U
aHanusa. MnaHapHas
Fenb-xpomarorpadusi. 2,5 12 nn

Tema 20. ["a3oBas Xxpomatorpadums.
YCTpOnNCTBO rasoBoro Xxpomarorpada.
AHanus xpomaTtorpammbl. KayecTBEHHbLIN W

KONMNYECTBEHHbIN
(kaTapomeTp,

MacC-CrMeKTPOMETPUYECKNIA)

aHanwmas. OeTtekTopsbl
nnamMeHHO-NOHM3aLNOHHbIN, 0,5 12 nn

Tema 21. WoHo
Knaccuduvkaums
OcobeHHOCTN U

obMeHHas xpomaTorpadvsi.
M HasHAYeHUss WOHWUTOB.
3aKOHOMEPHOCTU  MOHHOTO

obmeHa. 0,5 12 mn
Wtoro B cemecTpe (Ha kypce ans 3A0) 12 18 286
KoHcynbTaumm 1 npoMexyTovHas 05
atTectaums (3ayer) ’
Bcero koHTakTHas pa6ora u CP no 305 286

OUcuMnNnuHe

KypcoBoe

5. ®OHJ, OLIEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

4 KYPCOBOE NMPOEKTUPOBAHUE
NPOEKTUPOBaHNe y4eBHbIM MNaHoOM He NpeaycMOTPEHO

5.1 OnucaHune nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHUA pe3yribTaToB 00y4YeHUsi
5.1.1 MNoka3aTenun oLueHuBaHUA

Kog
KOMMeTeHummn

MokasaTenu oLeHNBaHWS Pe3yrbTaToB 00y4eHNs

OrnK-2

1.NokasbiBaeT 3HaHMe ©0as3oBbIX 3aKOHOB XMMUM , U3NKK U
TEOPETUYECKMX OCHOB  XMMMYECKOrO M (PU3NKO-XMMUYECKOrOo aHanusa
(ka4eCTBEHHOIro U KONMYECTBEHHOIO).

2.[leMmoHCTpUpyeT CnoCOBHOCTbL MPOrHO3NPOBaTh BUSIHUE Pa3NUYHbLIX
akTopoB Ha  paBHOBECME  XUMMWYECKMX  peakuun C uernbko
apryMeHTUPOBaHHOrO BblGOpa yCrnoBum NCNonNb30BaHMs
KNaccM4yeckoro  XMMUYECKOro  aHanmusa B MNpakTuke  KoHTponsd | 1.

Opr)Kal'OLLl,eﬁ cpenbl. cobecenoBaHus.

3. lMoka3blBaeT 3HAaKOMCTBO C OCHOBHbIMM 3TanamMu Ka4eCTBEHHOro WU |2.

KOnn4eCcTBEHHOIo XUMUYeCKoro aHanmsa , C MeTogamMu | OpUeHTUpoOBaHHbIE 3adaHUA.

pasgenexns ,KOHLEHTPUPOBAHMS W NOATOTOBKM NPOOLI K aHanuay.

4. TlposiBNsieT HaBblkM paboTbl C XMMUYECKUMW peakTuBamu
npnbopamu n OeMOHCTpupyeT CnocobHOCTb oLeHuBaTb
MOrpeLlHOCTb  U3MEPEHWA Ha OCHOBE pe3ynbTaToB CTaTUCTUYECKON
00paboTKu.

5.1.2 Cuctema n KpuTepum oLeHNBaHUA

Llikana oueHnBaHua

HanmeHoBaHne oueHoOYHOro

Kputepum oueHnBaHms cchopMnUpoBaHHOCTN KOMMNETEHLMI

3a4yTteHo

YcTHoe cobecenoBaHue MucbmeHHasn paboTa
O6yvatowwmincs nokasbiBaeT | MpaBunbHO noabupaeT anroputM  peLueHust
BCECTOPOHHEE  3HaHMe TeopeTU4Yeckux | mpegnaraemom 3apauu,

OCHOB XUMUYECKOro n (*)VI3I/IKO- HeobxoguMble BblHYMNCINTENbHbIE

XUMUYECKOro aHannaa; KOPPEKTHO NHTEepnpeTnpyeTt nony4yeHHbIe




CBOOOOHO OPWEHTMPYETCS B OCHOBHbIX
MOHATUAX, TEPMUHAX W OMNpeaeneHusx;

ocBoun MeTOAMKU aHanusa,
AEeMOHCTpUpyeT 3HaHWe  CXeMbl WU
NPYHLUMMNOB paboThbl aHaNUTUYECKUX

e3ynbTaThl.
YCTaHOBOK ,BbIMOJIHUIT U Oq)OpMI/IJ'I BCe pesy

nabopaTtopHble paboThl ;

MOXeT O0O0OCHOBaHHO BbIOpaTb  cXxemy
aHanM3a AN KOHKPETHbIX  0ObekToB
OKpYy>atoLLen cpeabl.

He 3a4teHo

OOyuvalowmincss He WUMeeT [oCTaTOYMHOro
YPOBHSI  3HAHWA MO  OUCUMMIUHBLI, He
MOXeT copmynupoBatb OCHOBHblE
MPUHUMMbI  BbINOMHEHUST XUMWYECKOro 1
PUMKO-XMMUYECKOrO  aHanusa;  NJoxo
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpefeneHnsx; OoMnyckaeT Mpu oTBeTe Ha
3ayeTe CYLIeCTBEHHble OWunbkn K He
MOXET YCTPaHUTb UX Oaxe Mpu MOMOLLM
npenogaearens.

npenogasarena

5.2 TunoBble KOHTPOIbHbIE 3aaHUSA UNU NHbIe MaTepuarnbl, He06XoAUMbIe AN OLeHKU 3HaHUM, YMEeHUN,
HaBbIKOB U (UNK) ONbiTa [eATeNbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB
Kypc 3

1 MeToabl aHanuTM4eckon xummn. Nx knaccudukaums n xapaktepucTtuka.

2 OcHoBHble TpeboBaHWst K MeTo4aM aHanM3a B aHanmMTUYECKON XUMUK.

3 CpaBHUTENbHasA XxapaKTepucTKa OCHOBHbIX METOAOB aHANMTUYECKOW XUMUM.

4 paBMMeTpUYECKUIA aHann3, ero JOCTOMHCTBA U HEJOCTaTKM.

5 CyLLHOCTb TUTPUMETPUYECKOTO aHanmnsa. [IoOCTOMHCTBA U HEAOCTaTKM.

6 TpeboBaHus, NpeabsaBnsemMble K peakuusiM B KONTMYECTBEHHOM aHanmae.

7 CTtanaapTHBIN pacTBOP: ero Ha3Ha4YeHne 1 cnocobbl NPUrOTOBMEHWS.

8 Cnocobbl NpUroToBNeHNsi CTaH4ApTHOMO pacTBopa LenoYu.

9 TpeboBaHus, NpeabaBnsemMble K yCTaHOBOYHbIM BellecTBaM. VX HasHayeHe 1 npumMepbl UCMONb30BaHWS.

10 lMpuroToBneHue TUTpaHTa CTaHAapTU3aUmnern pacTeopa NpubNn3MTENbHOM KOHLEHTpaLMM Ha npuMepe
CTaHZapTHOro pacTBopa rMapokcuaa HaTpus.

11 MpuroToBneHne cTaHAapTHOrO pacTBopa Mo TOYHOM HaBECKe YCTaHOBOYHOIO BELLECTBa.

12 3akoH aKBMBaNEeHTHOCTU. Ero nucnonb3oBaHue B aHaNnMTUYEeCKUX pacyeTax.

13 Mpsamoe, KocBeHHOE 1 06paTHOe TUTpoBaHWNe. PacyéT cogepkaHns aHanM3npyemMmoro BeLlecTsa npu
pasnnyYHbIX MPUEMax TUTPOBaHWSI.

14 SnekTponuTnyeckas Teopusi pactsopoB. CTeneHb Anccoumaunm, Kak KpuTEPUN OLLEHKM CUIbl ANeKTponuTa.

15 CrteneHb 1 KOHCTaHTa anccoumauun. PakTopsl, BNUSOLLME Ha CTENEHb AMccoLmaumm. 3akoH pa3baBneHus
OcBanbga ang cnabblx 3NeKTPoOnMTOB

16 Ouccoumnaumsa Bogbl. KOHCTaHTa MOHHOIMO NPoOn3BeAEHNS BOAbI.

17 AKTUBHOCTb, KO3(PULIMEHT aKTUBHOCTU, MOHHAs! CUa PacTBOPOB, MX B3aNMOCBS3b.

18 MpoTonuTnyeckas Teopms KUCNOT U ocHoBaHWI. PacyeT pH B pacTBopax Lienoven u CUnbHbIX KUCMOT.

19 PaBHoBecune B pacTtBopax crabbix KMCNOT u ocHoBaHuii. (BeiBog chopmynel Ans pacyeta pH).

20 'voponus, cTeneHb U KOHCTaHTa rmaponusa conen. ®akTopbl, BAUSIOWME HA CTeNeHb rMaponunaa.

21 PaBHOBecKe B pacTBopax rmaponuayrolumxcsa conein. (Boiog dopmynbl gns pacyerta pH).

22 PaBHoBecune B pactBopax crnabbiX MHOFOOCHOBHbIX KMCNOT U MHOTOKUCITOTHBIX OCHOBaHWUNA.

23 BydepHble pacTBopbI: X Ha3HavYeHne n knaccudukaums. bydepHasa emKocTb.

He cmor KOppekTHO pelunTb MPEeAnoXeHHy B
Gunete 3agadvy, He MOXeT BOCMONb30BATLCH
npeanoXeHHbIMU DOpMyiaMin, He B COCTOSIHUM
YCTpaHUTb OWNOKM [axke Mo PYKOBOACTBOM




24

PaBHoBecune B BydepHbix pacteopax. (BbiBog dpopmynsl ansa pacyeta pH).

25 MpuHumMn genctema 6ydepHbIX pacTBOPOB.

26 OO6Lwue NprHLMNbI NOCTPOEHNST KPUBBLIX TUTPOBaHUS. Bbibop nHaMkaTopos.

27 KMCNOTHO-OCHOBHbIE MHAMKATOPLI. VIX CTPOEHME 1 NPUHLUN OENCTBUIS.

28 MoHHas Teopus KUCMOTHO-OCHOBHBIX MHAMKATOPOB. IHTEpBan nepexoAa OKpacku 1 nokasaTernb TUTPOBaHUS
WHOWMKaTOPOB.

29 XpomodhopHasi TeOpust KUCIIOTHO-OCHOBHbIX MHAMKATOPOB.

30 MpuHUKMN BbIGOpa KNCMOTHO-OCHOBHLIX MHAMKATOPOB. MHAMKaTOPHbIE OLWNBKN, NPUYUHBI UX BO3ZHUKHOBEHUS.

31 PacyeT nHamkaTopHbIX OLWMOOK.

32 .
Pac4yeT 1 nocTpoeHne KpMBbIX TUTPOBAHUS CUSbHBIX KUCITOT U LLENOYEN.

33 CpaBHUTENbBHbIA aHanM3 KPUBbIX TUTPOBAHMS CUMbHBIX U cnabblx KMCMOT.

34 Pacqu N NOCTPOEHUE KPUBbLIX TUTPOBAHUSI CNabblX KUCIOT M OCHOBaHMUIA. MNpUYnHBI OTCYTCTBUSA CKadka Ha
KPVBOW TUTPOBAHWS.

35 I'IoproeHme szlsoﬁ TUTPOBaHUA cnNabon KUCNOTbl CUMNbHBLIM OCHOBaHWeM (Ha npumepe kucnotbl ¢ pK=4,
CO0k=0,1 M, Vk =100 mn.)

36 KpwvBble TUTpoBaHMs cnabblX MHOFOOCHOBHBIX KUCMOT U MHOTOKUCIIOTHBLIX OCHOBaHWUA. Ycrnosue
anddepeHUMPOBAHHOIO CTYNEHYaToro TUTPOBaHMS.

37 Peakuuun komnnekcoobpasoBaHus. OCHOBHbIE XapaKTEPUCTUKMA KOMMIEKCHBIX COeANHEHWNIA. [JeHTaHTHOCTb
nvraHaos.

38 HepocTaTtky KOMMNEKCUMETPUYECKOTO TUTPOBAHUSA C UCNOMNb30BaHWE ManoAeHTaHTHbIX NUraHaoB.
KomnnekcumeTpuyeckoe - U KOMMIeKCOHOMEeTpUYeCcKkoe TUTPOBaHNE.

39 KomnnekcoHbl: npumepsbl, CTPOEHUE 1 CBOMCTBA.

40 MpoTonuTnyeckne CBOMCTBA KOMMIEKCOHOB.

41 Bbibop onTrMarnbHbIX YCNOBUIA KOMMIIEKCOHOMETPUYECKOTO TUTPOBaHMS.

42 MpenmyLLecTBO UCMONb30BaHUSA KOMMMEKCOHOB B TUTPUMETPUYECKOM aHanuse.

43 KoHLeHTpauMoHHas 1 yCroBHas KOHCTaHTbl YCTOMYMBOCTU KOMMNIIEKCOHAaTa.

44 PacueT yCnoBHOM KOHCTaHTbLI YCTOMYMBOCTU KOMMekcoHaTa. ObnacTb ee Ncnonb3oBaHus.

45 Pac4eT n noctpoeHne KpmBbIX KOMMIEKCOHOMETPUYECKOrO TUTPOBAHWS.

46 MeTannovHamkaTopsl, UX CTPOEHME U NPUHLMIN OeNCTBUS.

47 TpeboBaHusA K MHOUKATOPaM B KOMMIIEKCOHOMETPUYECKOM TUTPOBaHUM.

48 OO6wasa xapakTepmcTka MeTOA0B 0CAQUTENBHOIO TUTPOBAHUS.

49 OnpepneneHne TOYKM 3KBMBANEHTHOCTU B apreHTOMeTpUN.

50 YpaBHeHue HepHcta gna 34C ranbBaHN4YECKOro afieMeHTa.

51 BbiBOA ypaBHEHUA HepHCTa ons anekTpogHoro noteHumnana.

52 dopma 3anmcy ypaBHEHUs1 HepHCTa anekTpogHOro noTeHumana ans pasnmyHbiX BUOOB peakLuii.

53 CTtaHOapTHBIN OKUCTIUTENbHO-BOCCTAHOBUTENBHLIN NoTeHuman (EQ) n cnocob ero onpegeneHus.

54 PacuyeT kOHCTaHTbI paBHOBeCHKS OKVICJ'IMTeﬂbHO—BOCE)TaHOBMTeﬂbHOI7I peakumnn. OueHka BO3MOXHOCTH
NCMNOMb30BaHUSA OKUCINTENBHO-BOCCTAHOBUTENBHON peakumm B TUTPUMETPUHECKOM aHanmse.

55 OxkncnuTenbHO-BOCCTaHOBUTENbHbIE MHAMKaTOPLI. MNpuHLMN nx nogbopa.

56 Cnoco6bl onpefeneHns TOYKM 3KBUBANEHTHOCTM B OKUCIIUTENBHO-BOCCTAHOBUTENBHOM TUTPOBAHMUM.

57 Ycnosusa npoBedeHnsa nNogoMeTpUYeCcKoro TMTPOBaHMS.

58 MpuroToBneHWe cTaHAAPTHOrO pacTBopa NepmaHraHaTa Kanus Mo TOYHOW HaBecke yCTaHOBOYHOMO BELLECTRA.

59 Ycnosusa npoBefAeHNs nepMaHroHaToOMeTpumn.

60 CyLHOCTb hU3MKO-XMMUYECKMX MeTOA0B aHanu3a. Mecto PXMA B CTPYKTYpe XMMUYECKOrO aHanusa.

61 AHanutuyeckuin curHan. CBONCTBa BELLECTB - MHTEHCUBHbIE U 3KCTEHCUBHbIE. [MonyyeHne aHannTM4eckoro
curHana.

62 XapakTepuCTUKM aHanuTMyeckoro curHana. Knaccndpukauus METOA0B aHanmMTUYeCKoM XMMUKM MO NPUHLUNY
nony4YyeHns aHanUTUYEeCKoro curHana.

63 CxeMa KnaccmyecKkoro XMMM4YecKkoro aHanmnsa. dtanbl NnpoBeaeHns aHanmsa metogamm ®XMA.

64 MpeumyliectBa n HegoctaTkm PXMA.

65 Knaccudgumkauma XMA no pusmko-xmmMmmn4ecknm CBOMCTBaM CUCTEMBI.

66 Knaccudukauma XMA no ncnonb3oBaHMO aHanMTUYeCcKoro curHana.

67 MeTponornyeckoe obecrneyeHne aHanmaa.

68 AKKpeaMTOBaHHbIE aHanuTUyeckme nadoparopum. MeToouku BbINMOMHEHUS SKCMEPUMEHTOB.




CyLLHOCTb 9nekTpoXnMm4ecknx Metogos aHanmaa. Knaccudpukaumna SXMA no nonyvyaemomy

69 aHanMTUYecKoMy curHany.
OxapakTepu3oBaTb METO MOTEHLMOMETPUYECKOIO aHanmnsa (OCHOBbI METOAa, MMaBHble HarnpaBneHns

70 npumMmeHerus). MpueecTu knaccuduKaumo NOTEHLMOMETPUYECKUX METOAO0B aHanm3a (MOHOMeTpUs,
penokcMMeTpus U T.4.).
[atb onpepenexHve TepMUHaM: 3MEKTPOS, ANEKTPOXMMMYECKas peakuusl, areKTpoXnMmnyeckas ssuerika

71 (o6paTuTb BHMMaHME Ha pasnuuns NpUHLMNa 4ENCTBUS ranbBaHNYECKOrO 3f1EMEHTA U 3neKkTponuaepa).
MpencTaBuTb CBA3L ranibBaHUYECKOrO 3NIEMEHTA U SNEKTPOSNTMTUYECKON AYENKN.

72 Onucatb NpoLecc BO3HUKHOBEHWSI NOTEHLMana Ha rpaHuue pasgena ¢gas MeTannmyeckuin anekTpoa-pacTeop.
MpeacraButb ypaBHeHne HepHcTa.
[atb onpepeneHve cTaHOAPTHOTO ANEeKTPOAHOro noteHumnana. OnmMcaTe KOHCTPYKLMIO Y Ha3HaYeHne

73 CTaHAapTHOro BOAOPOOHOrO 3MNeKTPOAa, a Takke cnocob namMepeHns cCTaHgapTHOrO 3NeKTPOAHOro
noTeHumana

74 MpencTaBnTb NPUHLMN PaboThbl ranbBaHUYECKOro 3N1EMEHTA, ero cxemarudeckoe n3obpaxeHue, NpPoLecchl n
peakuuu, npoTekatoLme Ha anekTpogax. MNMpuHumn pacyeta 3C ayeriku.

75 OcCHOBHbIE NPMHLUUMBI KNaccuduKaLmum arneKTpoaoB (Mo HAa3HAYEeHMI0, MO MeXaHN3My BO3HUKHOBEHNS
noteHymana). Obpatumblie n HeobpaTumble anekTpoabl. lNpuBecT npumepsl.

76 Jatb onpepenexHve yHKUNSAM 3neKTpoda CpaBHEHNS U MHAMKATOPHOTO anekTpoaa, NpMBecTn npumep
kaxxgoro. MNepeuncnuTe TpeboBaHus, NpeabsBNsieMble K HAM.

77 MpuBecTn Npumepbl 3NEKTPOAOB BTOPOro poAaa. OnncaTtb KOHCTPYKLMIO M BbIBECTU NOTEHLMAN
xnopcepebpsiHoro anekTpoaa.

78 Pepokc anektpoabl. [laTe onpeaeneHune u BbIBECTM NOTEHUMAN XMHMMAPOHHOIO 3neKkTpoaa.

79 Mepeuncnutb Buabl MEMOpaHHbIX aNeKkTpoaoB. KpaTko oxapakTepm3oBaTth Kaxabl BUA, NpeactaButb
KOHCTPYKLMIO.

80 Onucatb KOHCTPYKLMIO 1 BbIBECTM NOTEHLMAnN CTEKNAHHOMO anekTpoaa. lNepeuncnuTs ero npemmyLlecTsa 1
HeJocTaTKu.

81 MpuBecTn NpuUMepbl NCNONb30BaHUST MOHOMETPUMN.

82 Onucatb MeToAbl onpefeneHns KOHLEHTpaLumn B NpsiMOi NOTEHLMOMETpUM (MeTo, rpagyupoBOYHOIO
rpaduka (+kannbpoBka anekTpoaa), KOHUEHTPaLUNOHHOIO anemMeHTa, 4o0aBokK 1 np.).
OxapakTepu3oBaTb KOCBEHHblE MeTOAbl NoTeHuMoMeTpum. OnucaTtb NPUHLMM NOTEHLUOMETPUYECKOTO

83 TUTPOBaHWS Ha NPUMepe KUCMOTHO-OCHOBHOMO B3aumoaencTeus. IHaukaTopHble anekTpodbl KUCIOTHO-
OCHOBHOIO TUTPOBaHMUSI.

84 OcapgutenbHoe, KOMMNIEKCOHOMETPUYECKOE, OKUCTTMTENBHO-BOCCTAHOBUTENBHOE TUTPOBaHNE. OCHOBHbIE
NPUHUMMbI.

85 MpenmyLiecTBa NOTEHLMOMETPMYECKOTO TUTPOBAHMS NEepes KIacCU4ecKumMmn MeTogamu.

86 OxapaktepusoBaTb MeToabl namepeHms S4C B noTeHUMomMeTpun (KOMNEHCALUMOHHbBIA 1 HEKOMMEHCALMOHHbIN
meTon).

87 OCHOBHbIE NPUHUUMBI KYTIOHOMETPUYECKUX nccnegoaHmin. OnmcaTb NPoLECC SMEKTPOXUMUYECKOTO
npeBpaLleHns BELLECTBA Ha 3MNEKTPOAE C UCMONb30BaHNEM 3akoHa Papages.

88 YcnoBus NpoBeAeHNsT KyJTIOHOMETPUYECKOrO aHanm3a.

89 OxapakTepu3oBaTb METObl aHanu3a, OCHOBaHHbIE Ha 3akoHe Papages (NpsiMas/koCBEHHas,
amnepocTaTmyeckasi/noTeHunocTaTmyeckasi KynoHoOMeTpus).

90 MpsiMas KynoHoOMeTpUs. DNEKTPOXMMUYECKNE PeakLmnn, MPUMEHSIEMbIE B NPSIMOW KYFTOHOMETPUN.

91 Bbibop noTeHumana paboyero anekTpona B NpSIMON NOTEHLMOCTATUYECKOW KymoHOMETpun. [atb
onpegeneHune NOHATUIO «NOTEHLMAr BblAENEHMS BELLECTBAY.

92 OnpepgeneHne KoNMyecTBa aneKkTpudecTsa B NPSIMON MOTEHLMOCTAaTUYECKON KYNIOHOMETPUM.

93 Cxema yCcTaHOBKM 4115 NPSIMOW MOTEHLMOCTAaTUYECKON KyTTOHOMETPUN. XUMUYECKUIA KYNTIOHOMETP.

94 OnekTporpaBMMeTPUYECKMI aHann3. HasHayeHne MeToaa, KpaTkas XxapaKkTepucTuka.

95 CyLUHOCTb KOCBEHHOW amnepocTaTU4eckon KynoHomeTpmm. Cnocobbl anekTporeHepaunm TuTpaHTa.

96 Ycnosus npoBedeHns KyJIOHOMETPUYECKOrO TUTPOBAHUS.

97 OcHOBHbIE NPMHLUUMBI (PUKCALIMN KOHEYHOW TOYKM TUTPOBAHUS (TOYKM SKBMBANEHTHOCTN) B KYNIOHOMETPUM.
Onucatb cnocob onpeaeneHns cogep>KaHus KUCNOoTbl METOAOM KyTIOHOMETPUYECKOro TUTpoBaHus. Peakuun,

98 ONMCbIBAOLLME BNEKTPOXMMUYECKOE MONyYeHNe peareHTa n ero B3aumogencTene ¢ onpegensemMbim
BELLECTBOM NMpu ONpeaeneHnn KUCnor.
Onucatb cnocob onpeaeneHus cogepXxaHusl Tuocynbdara HaTpust METOAOM KyJTOHOMETPUYECKOTO

99 TUTpOBaHuA. Peakumu, onvcbiBalome anekTpoXMmMmuyeckoe nosiyyeHme peareHTta u ero B3aaumogencrane ¢
onpegensieMbiM BELLECTBOM Mpu onpegeneHnn Tnocynbdara HaTpus.

100 MpencTaBnTb NpenMyLLecTBa KyrIOHOMETPUYECKOro aHanunsa (kak npsiMoro, Tak 1 KOCBEHHOro) nepen
KrnaccuyeckMMu MeToamMum aHanusa.

101 MpakTnyeckoe NpMMeHeHne MeToa0B KyJIOHOMETPUYECKOrO aHanusa.
OxapakTepu3oBaTb METO KOHOYKTOMETPUYECKNX nccnegosaHmn. O6bACHUTbL CYLLIHOCTL MpoLlecca

102 | anekTponpoBOANMOCTU PacTBOPOB ANEKTPONNTOB. NokasaTb CBA3b BEMMYMHBI SM1EKTPONPOBOAHOCTM pacTBopa

ANEeKTposninTa n ero cConpoTuBreHns.




[aTtb NnoHATVE yoenbHON, 3KBUBANEHTHONM N 3NeKTponpoBoaHOCTY. [peactaButb pasmepHoCcTb. COOTHOLLIEHUE

103 yOernbHOW 1 9KBUBANEHTHOW 3r1eKTPONPOBOAHOCTH.

104 OKBMBaneHTHas aneKkTponpoBOAHOCTb NpU BGECKOHEYUHOM pa§6aBneHMM. 3aKoH He3aBMCUMOTO ABWKEHUS
noHoB. ®opmyna KonbpayLua — 3aBUCMMOCTb 3KBMBANEHTHOWN 3NEKTPONPOBOAHOCTU CUMbHbBIX 3NEKTPOSIMTOB.
BnusiHne koHUEHTpauum cunbHbIX U crabbiX SMeKTPONIMTOB Ha 3MNeKTPONpPOBOAHOCTL. [MpeacTaButb rpacukm

105 |3aBMCMMOCTM yOEnbHOWM 1 SKBMBANEHTHOW 3MNEKTPONPOBOAHOCTU OT KOHLIEHTPaLUN CUMbHBIX U criabbix
3MNEeKTPONUTOB.

106 OBBACHUTE NPUYKHY aHomarbHo BbICOKOWN MOABWXHOCTW MPOTOHA U MMAPOKCUI-UOHA B 3NEKTPUYECKOM none.
3aBUCMMOCTb aNeKTpPUYECKO NPOBOAMMOCTY OT TemnepaTypbl.

107 Mpsimasi koHaykToMeTpus. HasHavyeHne, npemmyLlecTea u HegoctaTku. OB bACHUTL NPUYUHY OrPaHUYEHHOTO
NPUMEHEHMS.

108 Cxema ycTaHOBKM AN onpeaeneHus anekTpudeckor nposogumocTtu. KoHctaHTa cocyna. Tok pasbanaHca
MocTa.

109 MpeacTtaBnTb CYLLHOCTb NpoLecca HEKOHTAKTHOMO BbICOKOYACTOTHOMO TuTpoBaHua (BYT). Mpeumylectsa n
HegocTaTku. Tunbl S4eek, NPUMEHSIEMbIX B BbICOKOYACTOTHOM TUTPOBaHUN.

110 [atb nonHoe BblpaxxeHue obLLen NPOBOAUMOCTU SHENKM EMKOCTHOIO TMna. AKTMBHASA U peakTMBHas
coctasnsaowas. OTnnyne BbICOKOYACTOTHBIX METOAOB OT HU3KOYACTOTHbIX.

111 Onucatb MeTo KOHOYKTOMETPUYECKOro TUTPOBAHUA U NPUHLMN HaXOX[IEHNA TOUKM SKBUBANEHTHOCTM Ha
npumepe KUCoTHO-OCHOBHOMO TUTPOBaHMs. 3aBUCUMOCTb hopMbl KpmBon BYUT oT yacToThl reHepaTopa.
CyLHOCTb Npolecca B3anmMoaencTems BeLLecTBa C ANeKTPOMarHUTHbIM uanyveHmem. lNpeacraBuTe npouecc

112 | nornoweHns cBeTa C TOYKM 3pEHNS U3MEHEHNS BHYTPEHHEN aHepruu nccnegyemoro sewectsa. Jatb
00BbSACHEHNE NOHATMIO «KKOPNYCKYNSPHO-BONTHOBOW Ayann3m».

HassaTtb Tpu cnekTpanbHble 06nacTi, B KOTOPbIX M3y4aeTcs MOrnoLLeHre cBeTa BELLEeCTBOM U

113 | cooTBeTCTBYIOWME METOALI CnekTpockonuu. 3bumpaTtensHoe NornoLleHe ceeTa BELLECTBOM.
Knaccudukauns MeTogoB CeKTPOCKOMUK.

MpencraBuTb 3akoH Byrepa-JlambepTa-bepa B nuHenHOM 1 cTeneHHOM Buge. AQAMTUBHOCTb ONTUYECKON

114 | nnotHocTu. CBA3b ONTUYECKOW MIIOTHOCTU C nponyckaHmeM. MonspHbIn KO3hULMEHT NOrMOLEHMS.
OrpaHunyeHns 1 ycnosus NPUMEHMMOCTH 3aKOHa.

OnucaTb MeTo4 aTOMHO - abCcopOLMOHHOM cnekTpockonuu. MepedncnuTs cnocobbl aToMmnsaLmmn BeLecTsa.

115 | OnekTpoTepmMuyeckas atomm3aums. [NnameHHO-aMUCCUOHHAs CnekTpockonus. Pasnvumne mexay atoMHo —
abcopOLMOHHON 1 NNaMEHHO-3MUCCUOHHON. NMpenMyLLecTBa U HeQOCTaTKM METOLO0B.

116 Onucatb MeTo MonekynsapHo-abcopOLMOHHON d)OTOMe:I'pVII/I. XapaKTeme:TMKa MOINEKYMSIPHbIX CNEKTPOB
nornowennd. UK n YO cnektpockonus (KOMYECTBEHHbIA U KAYECTBEHHbIN aHanm3 aTMmmn metogamu).

117 OcHoBHble y3nbl npnbopoB abcopbLmoHHOM cnekTpockonun. NepeuncnnTb NCTOYHUKN U3NyYeHna ang
NonyyYeHnsi CNeKTPoB B pasnMyHOM AuanasoHe OSIMH BOSH.

118 | Matepuan ontudeckomn annapaTypbl, MOHOXPOMATOPbI, CBETOMUMNLTPLI U AETEKTOPSLI.

KonnyecTBeHHbI aHan1M3 MeETO40M MOMNEKYMAPHON cnekTpockonuu. Beibop ycnoBui oToMeTpupoBaHus

119 | 0QHOKOMMOHEHTHbLIX pacTBOpPOB. [10SICHUTE HEO6X0AUMOCTE POTOMETPUPOBAHUSA OTHOCUTENBHO pacTBopa
CcpaBHeHus 1 gobasku kK 6ecuBeTHbIM pacTBOpaM OKpaLUMBaIOLLMX peareHToB.

120 Bbi6op cBeTohunbTpa. PakTophbl, BAUSIOWME HA ONTUYECKYIO0 MNAOTHOCTL. YyBCTBUTENBHOCTD
doTOMETPUYECKNX METOOOB.

121 Onwucatb meToabl OnpeAeneHns KoHLeHTpaumm (meTog kanubpoBoyHoOro rpaduka, [O6aBOK, CPABHEHUS 1
anddepeHumansHon goTomeTpum). NpenmyLlecTsa U HeQOCTaTKU KaX4oro MeToza.

122 | OnpegeneHune xenesa npy NOMOLLUM CynboCcanmumnoBon KUCNOTbI.

123 CnektpodoTomeTpuyeckoe onpegeneHue KOHLIEHTPALMI KOMMOHEHTOB B CMECH CBETOMOMOLALLNX
BELLECTB — aHanu3 cMecu ABYX KpacuTenem.

124 | Onucatb NPUHLMN PeHTreHOMNyopeCLLEHTHOro aHan1sa.

125 | Onucatb NpUHUMM NIOMUHECLEHTHOrO aHanunsa. dnyopmumeTpus.

126 | CywHocTb Npouecca xpomartorpadum.

127 KﬂaCCVI(*)VIKaI:l,VIFI XpomaTorpadmnyeckmx MeTooB aHannsa B 3aB1UCUMOCTM OT NPUPOALI NOABUKHOMW U
HenoABMXHON hasbl 1 annapaTypHOro 0hOPMITEHNS.

128 Knaccudukaumsa xpomaTtorpaduiecknx MeTogoB aHanusa B 3aBUCUMOCTHM OT crnocoba npoBeaeHus —
3MEHTHas!, BbITECHUTENbHAs 1 poHTanbHas.

129 | TeopeTu4yeckne ocHOBbI XxpoMaTtorpadun. Teopusi TEOpeTUYECKUX Taperok.

130 KonoHo4yHas agcopbunorHas xpomaTorpadums. Onbitel M.C.LiBeTa. KadecTBeHHasi n KonnyecTBeHHas
naeHtTudmrkauma pasgensemblx BeLLeCTB.

131 TOHKOCHOVII:IaFI xpomatorpacus. CylwHOCTb MeToaa, annapaTypHoe odopmneHmne. YCcTaHoBNeHe
XUMUYECKOM NpUpoabl U KONNMYECTBa KOMMNOHEHTOB.

132 PacnpegenuTtensHasa xpomaTorpadus. CyLIJ,I:IOCTb MeToAa, annapaTtypHoe ogopmMmneHue. bymaxHas
xpomaTorpadus. YCTaHOBMNEHNE XMMUYECKON NPUPOLbI Y KONMYECTBA KOMMOHEHTOB.

133 Knaccudmkaumsi, HazHayeHne 1 OCHOBbI MeTofa rasoBomn xpomarorpadun. MNMpuHuunuansHasa cxema ra3oBoro

xpomaTorpaq)a N TeXHUKa BbINONMTHEHNA aHanmaa.




MposiBuTEnbHBIM METO B ra3oBoi xpomaTorpadpun. Bua anddepeHumanbHoOn xpomaTorpammel, eé
OCHOBHbIE NapameTpsbl.

134

OCHOBHble KpuUTepun XpoMaTorpadmyeckoro pasaeneHus: apgeKkTMBHOCTb, paspeLLeHe N CeNeKTUBHOCTb
KOTMOHKM.

135

136 |HenogswxHble dasbl n TpeboBaHus, NpeabsaBAseMble K HAM. XpomaTtorpaduyeckme 4EeTEKTOPbI.

137 MeToabl Ka4eCTBEHHOTO M KONMMYECTBEHHOIO aHanu3a B ra3oBov xpomartorpadum.

138 BbICOKOSd)(*)eKTI/IBHaﬂ XNOKOCTHaA xpomaTorpacbvm. OcCHOBHble NpUHUMNbI N Ha3Ha4YeHna meToaa.
I'Ipemmyu.l,eCTBa N HeJoCTaTKu.

139 "enb-xpomatorpadumsi. OCHOBHbIE MPUHLIMNbBI M Ha3Ha4YeHUs MeToaa. [peMMyLlecTBa U He4OCTaTKU.

TeopeTuyeckne OCHOBbI MeToa MOHOOOMEHHOI xpomatorpaduu. Knaccudukauusa. AnnapartypHoe
140 | ocbopmrieHne 1 TEXHWUKA BbINOSIHEHUS aHanu3a Ha NnpuMepe onpeaeneHns cogepXXaHnsa MarHnsa 1 LUHKa npum
WX COBMECTHOM MPUCYTCTBUWN HA aHUOHUTE.

KaI'II/H'IJ'IFlprIVI 3neKTpo¢)ope3. CyI.IJ,HOCTb N Ha3Ha4veHune. BHyTpeHHFIFI opraHunsauua Kanunnsapa,
BO3HUKHOBEHME 3J1EKTPOOCMOTNYECKOIo NnoToKa.
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5.2.2 TunoBble TeCTOBbIE 3aaHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3a4a4u, KeUCbl)

5 cemecTp.

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

2.Kakyto HaBecky siHTapHol kucnotbl (H2C4H404) cnepyet B3aTb, 4TOObl Nocne ee pacTBOPEHUS B MEPHOM
kon6e BmectumocTbio 200 cm3, Ha TUTpoBaHue 25 cM3 nonyyeHHoro pacTteopa nowrno 4,2 cm3 0,1 H. pacTtBopa NaOH?

3.0npenenutb XecTKoCTb H-KaTMOHMPOBAHHOW BOAbBI, MCMOMb3YEMON ANsl YMEHbLUIEHUS] 30NTbHOCTU LIENIoNosbl,
ecnu Ha TutpoearHmne 300 cm3 Boabl 3aTpadeHo 0,86 cm3 0,01 H pacTBopa TpunoHa b

4.PaccuntaTb OKUCIUTENbHO-BOCCTAHOBUTESbHLIA MOTEHUMAN B TOYKE 3KBUBANEHTHOCTM Mpu TuTpoBaHuu 0,1m
pactBopa FeS0O4 0,1 m pactBopom KMnO4 B npucytcteuu H2SO04 (H+ =1 mons/n) (EOMnO4- /Mn2+ =1,51 B; EOFe3+/
Fe2+ =0,77 B).

5.0npegenutb cogepxaHmeNa2S (r/gm3) B 6enom Lienoke cynbgaTtHOM Bapku uenmonosbl, ecnm 10 cm3
wenoka pasdasunu B kon6e250cm3. K 25 cm3 nonyyeHHoro pacTtBopa gobasunu 5,0 cm3 0,1 H pacTtBopa nMoga v Ha
obpaTtHoe TuTpoBaHue 3atpatunu 1,86 cm3 0,1 H pacTBopa TMocynbdarta HaTpus (K=1,052).

6 cemecTp.

6.BbipasnTe onTuyeckyto NNOTHOCTb B NpoLieHTax nponyckanusi: a) 0,064; 6) 0,765; B) 0,318; r) 0,209; ) 0,437;
e) 0,413

7.Mpwn anekTponuse pacteopa, coaepxawero noHbl Me (lll) npn cune Toka 1,0 A 3a 35 muH. Ha katoge 6bino
BblaeneHo 0,3772 r metana. NpuHaB Bbixod no Toky pasHbiM 100 %, onpeaenuTb, Kakon 3To MeTansn

5.3 MeToanuyeckue matepuansbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HaHUW, YMEeHUI, BRageHun
(HaBbIKOB 1 (MNN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuvatoLierocsi K (poMeXXyToYHOM aTTecTauum U NopsiAoK NMMKBUAaUUmM akagemMm4eckomn
3a[0MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm perfnaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYnTa
«[MonoxeHne 0 NpoBeAEHUN TEKYLLETO KOHTPOSS YCNEBAEMOCTU 1 NMPOMEXYTOYHOW aTTecTaumnm oby4aroLwmxcsa»

5.3.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsI MPOMEXYTOYHOW aTTecTauum no AUcCUUnInHe

B TeyeHne y4eBHOro roga BbINOMHAKTCA ABE KOHTPOrbHbIE PaboThbl.

CTyaeHTbl, BbINOMHMBLUME BCe TPeGOoBaHMA TEKYLLIEro KOHTPOSMs, Ha 3ayeTe OTBEYalT Ha [ABa TeopeTMYEeCcKMX
BOMpOCa W peLaloT odHy MpakTuYeckylo 3adady. Bpemsi Ha nogrotoeky coctaensieT 30 muHyT. Mpenogasatent Brpase
3a0aTb HECKOMBbKO [A0MOMHUTENbHbBIX BOMPOCOB.

6. YHEBHO-METOAUN4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNITIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspgaHus | Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa




Mpomos, H. B., TapaH, | AHanuTu4eckass Xumuss U Hosocnbupck: http://www.iprbooksh
O. 1. PUINKO-XMMMYECKME HosocnBupckuin op.ru/91181.html
metodbl aHanusa. COOpHMK rocyfapCTBEHHbIN 2018
3agjay c ocHoBamMu Teopun u TEXHUYECKUN
npumMepamu peLleHnn yHUBEpCuTeT
AnapHes, A. U., |AHanutnyeckas xummns wn Hosocnbupck: http://www.iprbooksh
KaszakoBa, A. A., | pU3nko-xummdeckme Hosocubupckuit op.ru/91180.html
AnekcaHgposa, T. 1. MeToAbl aHanu3a rocyaapCcTBEHHbIN 2018
TEXHUYECKNI
yHMBEpcuTeT
CynbguHa, T. U. AHanuTuyeckaa Xxumua U1 A http://www.iprbooksh
PU3NKO-XuMmMYeckme CapaT('z/IB. Av Tn 3p 2018 op.ru/70757 .html
MeToAbl aHanusa eAna
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
N.H. OMmuTtpeBny AHanuTunyeckas  Xumus M| M-BO HayKu U BbICLLEIO http://nizrp.narod.ru/
hunsnKo-xmmmueckme obpazosaHusi PO, C.- metod/kafobshineor
MeTOAbI aHanusa: | etepB. roc. yH-T NPOM. gh/1583455919.pdf
onTuyeckue MeTOAbl | TexXHONOormn n ansamnHa, 2020
(Bonpocbl, TecTbl M OTBEThI): | BbICLL. LUK. TEXHOMOMMMN U
y4yeb. nocobue 3HepreTuku. - CaHkT-
MeTepbypr: BLUT3
cneryntg
O.B. ®époposa, W.H.|AHanutnyeckaa xumusi 1| M-BO HayKM U BbICLLETO http://nizrp.narod.ru/
OmuTpeBuy, 0O.C. | punsuko-xmumnyeckune o6pazoBaHusi PO, C.- metod/kafobshineor
AHgpaHoBUY MeToabl aHanusa: | [etepB. roc. yH-T NPOM. gh/1590531987 .pdf
KONMUYECTBEHHbIN aHanmna: | TexHONormn n gmn3anHa, 2020
MeToA. yKazaHus AnA | BbICW. WK. TEXHONOMMu 1
npoBeaeHuss nabopaTopHbIX aHepreTuku. - CaHkT-
pabot. — 4-e u3g., gon. u MeTtepbypr: BLUTO
uenp. cneryntg
r.o. nMpyrno, O.B.|Xpomatorpaguyeckme M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
depopoea, P. A. Cmut |meTogbl aHanuida [TekcT]: Hayku PO, BLUT3 2017 metod/kafobshineor
yueb. nocobue cnerynTtn. - CMe.: gh/18.pdf
BWTS CMerynrTa
U.H. [Ovmutpend [n | PUsmko-xmmmnyeckue http://nizrp.narod.ru/
ap.] MeToabl aHanusa  [TekcT] M-BO 06Da30BaHMS 1 metod/kafobshineor
Y.lll.  Xpomatorpaduyeckme P gh/9.pdf
meTodbl  aHanusa:  y4eb. Hayémnzq?’ccnrg__?y%ﬁn' . 2014
nocobve Ona  CTygeHToB "
3a04HOM hOpMbl OBYYEHUS
Kapacega, H. A, |Onektpoxmmuyeckne INMuneuk: Nuneukun http://www.iprbooksh
dapadoHora, O. B. MeToAbl aHanmaa rocyapCTBEHHbIN 2019 0p.ru/99158.html
TEXHUYECKUN
yHuBepcuteT, 36C ACB
U.H. OmutpeBnd [u | Pramko-xummyeckme http://nizrp.narod.ru/
ap.] MeToabl aHanusa. [TekcT] M- BO 06D330BaHIS U metod/kafobshineor
Y.ll. Ontnyeckne metoabl P gh/7.pdf
. Hayku P®, CM6I TYPII. - 2014
aHanusa:  y4eb. I'IOCO6VI? CI6.- CH6ITYPN
Ana  CTyAeHTOB  3a04HOU o
dopmbl 06y4eHMs
U.H. [Omutpesndy [n | DUsmko-xmmmnyeckue http://nizrp.narod.ru/
ap.] MeToabl aHanmsa. [TekcT] M-B0 06pa3oBaHysi 1 metod/kafobshineor
Y.l 3]'IeKTpOX!/IMVI‘-IeCKI/Ie Haykn P®,C6 [TYPTT. - 2014 gh/8.pdf
MeToabl aHanusa: Yy4yebHoe CH6.- CAGFTYPN
nocobune AOns  CTy4eHToB "
3a04HOM hOpMbl OBYYEHUS
Tarnuebin, A. C. OneKTpoxuMmyeckme PocToB-Ha-[loHy, https://www.iprbooks
mMeToAbl aHanu3a TaraHpor: N3gaTtenscteo 2021 hop.ru/121893.html

KOxHoro dheaepanbHoro
yHMBEpCUTETA

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CMPABOYHbIX CUCTEM




OneKkTpoHHO-0MbnmnoTeyHas cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHasa cuctema "Anbykc" [OnekTpoHHbln pecypc]. URL: http://www.ibooks.ru/

6.3 NMepe4veHb NULEH3UOHHOIro U CBOBOAHO pacnpoCcTpaHAeMOoro NporpamMmHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHme maTepuanbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEHMA 06pa3oBaTeNbHOro
npouecca no gUcuUnIInHe

AyouTopusi OcHalleHune

BbITskHble WKadbl, BECbl aHanNMTUYecKkne, KOMMIEKT Nocyabl AN KONMYECTBEHHOINO aHanvsa
" BOOOMOArOTOBKM, BaKyyMHbI CYLUUINBHbIV wkad, aneKkTpuyeckne NIANTKN.
CneunanuaupoBaHHass ydebHas nabopatopus PXMA ¢ HeobxogumbiMm  0b6opygoBaHUEM:
CnektpocbotomeTpbl U doTokonopumeTpbl PIOK 56-M, KOK-2, KPK-3, KOHnko 1201, CP-2000,

B-316 pH — metpbl mapku WMJ1 — 301, xpomatorpadp LiBet 100, BbICOKOYACTOTHbIE TUTPATOPbI,
aHanusatop BosfbTamnepomeTpudeckni AKB - 07 MK, npubop pgns kanunnsipHoro
anekTpodpopesa «Kanenb 3»,ycTaHoBKa AnA MNPOBEAEHWUS MNpoLecca WMOHUTHOTO YMArYeHUs
BOAbI.

BbiTskHble WKadbl, BECbl aHanNUTUYEeCKMe, KOMMIEKT Mocyabl AN KONMMYECTBEHHOrO aHanmsa
M BOOOMOAIOTOBKM, BaKyyMHbIA  CyWWMbHbIA  WKad,  dNeKkTpuyeckue  NAUTKN
B-306 cnektpodoToMeTpbl U doTtokonopumeTpbl POK 56-M, KOK-2, KOK-3, HOHunko 1201, CP-2000,

pH — metpbl mapku WMJ1 — 301, xpomatorpadp LiBetr 100, BbICOKOYACTOTHbIE TUTPATOPbI,
KoHueHTpaTtomep KH-1, npubop ans kanunnsapHoro anektpodopesa «Kanens 3»

MynbTuMeauiiHoe o6opyaoBaHue, creLuuanMaMpoBaHHas Mebernb, focka
YuebHas aygutopus

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A

ayauTopus




