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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb auvcumnnuHbl: OBy4nTb CTYAEHTOB YMEHUIO W HaBblkaM Moucka W WCMONb30BaHUS METOLOB
XUMUYECKOrO U (DU3NKO-XMMUYECKOrO aHanuaa Afsi KOHTPOnsi OOBEKTOB OKpyXatollein cpedbl U pasnuyHbIX
TEXHOMNOrMYECKUX MPOLLECCOB.

1.2 3apauv AUCLMNNUNHDI:

* 06Yy4NTb CTYAEHTOB KNMACCUYECKUM XUMUYECKUM U (DU3NKO-XMMUYECKUM METOAAM aHanNm3a;

* HAY4YUTb CTYOEHTOB MPUMEHEHMWIO TEOPUMN XMMUYECKOrO PaBHOBECKSI B PacTBOPaXxX K PELUEHUIO MPakTUHECKUX
3a/1a4 OXpaHbl OKpYKatoLLeln cpefbl M KOHTPOMS TEXHONOMMYECKUX NPOLECCOB;

* HayyuTb CTyAEHTOB OOOCHOBaHHOMY MNOAXOAY K OLUEHKe, BbIGOPY M MpakTUYECKOMY WCMOMb30BaHMIO
XMMUYECKUX U (PU3MKO-XMMUYECKUX METOAOB aHan13a ans uenew paunmoHanbHOro NCnorb30BaHWs NPUPOLHbLIX PECYPCOB.

1.3 Tpe6oBaHusA k NpeaBapuTeNbHOM NOAroTOBKe 06y4aloLerocs:
MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN QOPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUUMIINH:

MaTtematunka
OpraHunyeckasi Xmmusi
O6Lwas n HeopraHMyeckas XMMmus

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHBI

OlMK-2: CnocobeH ucnonb3oBaTb MaTeMaTuieckue, pusmyeckme, PU3NKO-XuMmnIeckne, Xummyeckme Metoabl
ANA pelleHUA 3aaayv NnpocgeccuoHanbLHON AeATeNIbHOCTU

3HaTb: OCHOBHblE XMMUYECKME 3aKOHbl W Teopun, UINKO-XMMUYECKMEe MeToabl aHanmsa, OCHOBHble 3Tanbl
KaueCTBEHHOr0 U  KOJIMYECTBEHHOrO XUMWYECKOTrO aHanM3a pasfuyHbIX BeLecTB, MEeTOAbl pasfdeneHus wu
KOHLIEHTPUPOBaHWSI BELLLECTB, METPOIOMMYECKME XapaKTEPUCTUKM KITACCUYECKNX METOAOB aHanmaa.

YMeTb: NoAroToBUTb NPOOY K aHanuay, NpOrHo3MpoBaTh BAUSIHUE pasnu4YHbIX (DAaKTOPOB Ha PaBHOBECKME B XMMUYECKUX
peakumsx, BbIMOMHUTL aHanun3 obbekTa KracCcu4ecknm MeTodoM, MPOBECTU CTaTUCTUYecCKyto 06paboTky pesyrbTaToB
N3MEepEeHUN.

Bnagetb: HaBblkamu paboTbl C XUMUYECKMMM peakTuBaMmuM W npubopamu, MPOBEAEHMSI KONMYECTBEHHOIO W
Ka4YeCTBEHHOIO aHanmusa XuMMUYECKMMU U PUINKO-XUMUYECKMMM MeTodamW, HaBblKaMW KOPPEKTHOW  OLIEHKM
MOrpeLHOCTEN NPY UX NPOBEAEHUN.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM U y4eBHbIX 3aHATUIA

CemecTp
(kypc gns 3A0)

KoHTakTHas

pabota

Tlek.
(4achbl)

J1a6.
(4achbl)

CP
(4achbl)

MHHOBaLU.

dopMbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. BBegeHve B aHanMTUYECKYHO
XUMUIO. XrMUnyeckmmn 7
hPU3NKO-XMMMYECKNE METOALI aHanu3a

Tema 1. TeopeTnyeckme OCHOBBbI
aHanUTU4eckon xumun. KadecTBEHHbIN WU
KONMUYECTBEHHbIN aHanui3. TpeboBaHus,
npegbsBnsieMble K METO4AM aHanuaa

2,75

OK

Tema 2. XUMUYECKUMA KOJIMYECTBEHHbIN
aHanua. TpeboBaHus, NpegbsBhAsieMble K
peakumMssMm B OOBEMHOM aHanmse. 3akoH
3KBMBaANEHTHOCTU. Cnocobbl BblpaXkeHUs
KOHueHTpauui.  [pyembl  TUTpPOBaHWMS.
Pacuet mMacchbl " KOHUEeHTpauun
onpenensiemMoro BeLecTsa.

nn

Paspen 2. MeToabl KWMCNOTHO-OCHOBHOIO
TUTPOBaHMS.

Tema 3. NoHHbIE paBHOBECUSA B KUCIOTHO-
OCHOBHOM TUTpOBaHuW. PaBHOBecve B
pacTBopax CWMbHbIX W cnabbix KUCNOT,
OCHOBaHW, TMAPONU3YIOLWMXCA comnen wu
GydepHbIX pacTBOPOB.

JTabopatopHas pabota Ne 1 :
MpuroToBneHue pactBopa rmgpokcuaa
HaTpus. ( TexHuka comsmepeHust konbbl C
MUNETKOMN. TEXHUKa paboThbl Ha
nonymukpobopeTke)

14

mn

Tema 4. PacyeT u NOCTPOEHME KPUBbLIX
KMCNOTHO-OCHOBHOIO TUTPOBaHUS.
KMCNOTHO- OCHOBHbIE  MHAOMKATOPLI:  UX
coctaB u cBowcTtea. [lpuHumMn noabopa
WNHAUKaTOPOB.

JlabopaTopHasi paboTa Ne2:

YcTaHoBKa  TOYHOM KOHUEHTpaumm
paboyero pactBopa rmgpokcuaa HaTpus.
JTabopaTopHasi paboTa Ne 3:

OnpeaeneHne KonmMyecTBa CEPHOWM KACMNOTbI
METOAOM NPSIMOro TUTPOBaHMUS.
JTabopaTtopHas paboTta Ne4 :

Onpepenenune rmgpokapboHaTa HaTpus W
kapboHaTa HaTpuss NpM  COBMECTHOM
NPUCYTCTBUN METOAOM (DUKCUPOBAHUS ABYX
TOYEK 3KBUBANEHTHOCTH.

16

20

ra

J1,Ko




Pasgen 3. MeTtogbl TUTpPOBaHUSA Ha OCHOBE
peakLmii KOMMIeKkcoobpa3oBaHMS N OCAKAEHMS

Tema 5. KomnnekcumeTtpudeckoe "
KOMMJIEKCOHOMETPUYECKOe TUTpOBaHMe.
KomnnekcoHbl. KOHUeHTpauuoHHas u ycnosHas
KOHCTaHTbl YCTOMYMBOCTM  KOMMIIEKCOHATOB.
MeTannoxpomHble MHAMKATOPBI.

JlabopaTtopHas pabota Ne 5:
KomnnekcoHomeTpuyeckoe onpegenexHune
>KeCTKOCTWU BOAbI.

Tema 6. OcagutenbHoe TuTpoBaHue .Kputepum
OLEHKM  obpasoBaHWs  ManopacTBOPUMbIX
coeguHeHun. Cnocobbl onpegeneHnss ToYKu
3KBMBANEHTHOCTH B ocaguTenbHOM
TUTPOBAHWUM.

JlabopaTtopHas pabota Ne 6:
Onpep,eneHme Konun4yecTtBa Xnopuaa Kanua
METOZAOM OCaXKAEHWSI.

Paspen 4. MeToapl OKUCIUTENbHO-
BOCCTaAHOBMWTENBHOrO TUTPOBAaHMS

Tema 7. TeopeTtnyeckune OCHOBbI
OKUCNUTENbHO-BOCCTAHOBUTENBHOIO
B3aUMOJENCTBUSI. OnekTpoxnMmmnyeckas
fAyerika. YpaBHeHne Hephcta pgns 3M4C
ranbBaHU4YeCKOro 3afeMeHTa M 3MEeKTPOLHOro
noTeHumana. KoHcTaHTa paBHOBeCUS
OKUCINUTENbHO-BOCCTAHOBUTENBHOW  peakumm.
Cnoco6bl onpepeneHns TOYKM
3KBUBANEHTHOCTU B OKMUCINUTENbHO-
BOCCT@HOBMTENbHOM  TUTpoBaHuK.  KpuBble
TUTPOBaHMS.

16 ra

J1,Ko
10 nn

Ko,J
16 nn




Tema 8. [llepmaHroHaTomMeTpus :AOCTOMHCTBO
W HegocTaTkm meToda. MlogomeTpusi, yernosus
ee nposegeHus. Cneunduyeckne MHONKaTopbI.
BuxpomaTtomeTpus.

JlabopaTtopHasn pabota Ne 7:

OnpepeneHne Ouxpomata kanuss MeToAoM
rnepmaHraHaToMeTpumn.

-MpuroToBneHne pacTBopa nepmaHraHaTa
Kanwsi.

-Onpegenexne TOYHOM  KOHLIEHTpauuu
paboyero pacTBopa nepmaHraHaTa Kanusi.
-MpuroToBneHne BcnomoraTenbHOro pacteopa
conu Mopa.
-Onpegenexne TOYHOM
pacTteopa conu Mopa.
-OnpepgeneHve konuyectea Guxpomarta kanus
MeToAoM 0OpaTHOro TUTPOBaHNS

KOHLIeHTpaLum

JlabopaTtopHas pabota Ne 8:
OnpepeneHne konuyectBa MeauM METOAOM
nogomeTpun.

Wtoro B cemecTtpe (Ha kypce anst 3A0)

34

ra

KoHcynbTaumm n npoMexyTodHas attectaumns
(3auver)

17

68

94,75

0,25

Pazgpen 5. OcHOBbI  (U3NKO-XMMWUYECKOTrO
aHanmsa

Tema 9. Knaccudmkaums oumsnko - XuMm4eckux
METOOOB aHanm3a (No MpUHUUNY MoMy4yeHus
aHanuTN4eckKoro curHana, no
PU3NKO-XMMUYECKMM CBOMCTBAM CUCTEMBI, MO
MCMOMb30BaHWIO  aHaNUTMYECKOro curHana).
OTnuymne OT Knaccuyeckux MeTodOoB aHanuaa.
Ctagum  Xxumuyeckoro aHanmsa.  JTtanbl
nposegeHus aHanu3a wmetogamum  OXMA.
MpenmyLecTBa 1 HEOOCTATKN.

Tema 10. AHanNUTMYECKMN cCUrHAN W ero
CBOWICTBa, onpefensitolime YyBCTBUTENbHOCTb,
CENEeKTUBHOCTb, 3KCMPECCHOCTb,
NoMexo3allULLLEHHOCTb METOAUKN aHanmaa.

0,5

nn

Tema 11. MeTtponornyeckoe obecneyeHne
aHanusa (4yBCTBUTENBHOCTb, npegen
onpegeneHusl,  TOYHOCTb,  MNPaBWJIbHOCTb,
BOCMNPON3BOAMMOCTb, CENEKTUBHOCTb).
AKer,ElMTOBaHHbIe aHannTnyeckmne
naboparopuu. BbIMOSTHEHUSA
N3MepEHUN.

MeTtoguku

0,5

nn

Pasgen 6. OJOnekrpoxumumyeckme MeToqbl
aHanusa

0,5

nn

J1,Ko




Tema 12. TloTteHumomeTpus. HasHauyeHue
MeToaa. Bo3HukHOBEHME 3NEeKTPOAHOro
noTeHyuana. YpaBHeHue HepHcTa.
OnekTpoxummnyeckas ayenka. Knaccmdpukaums
N HasHayeHue oanekTpogoB. VoHomeTpusi wu
KOoCBeHHasi noteHUMomeTpus. MNpenmyliectea n
HedocTaTkM MeToAa.

JlabopaTtopHasa pabota Ne 9: OnpepeneHue
KonnyectBa COMSAHOM  KUCMOTbl  MEeTOoAO0M
NOTEHLMOMETPUYECKOrO TUTPOBaHMS.

Tema 13. KynoHomeTpus. HasHayeHue
mMeToaa. 3akoH dapages.
MoTeHumocTaTU4ECKMn M aMnepocTaTUYECKUI
metoabl. KynoHomeTpuyeckoe TUTPOBaHWE.
HasHayeHne u OCOBEHHOCTM MPUMEHEHUS.
Cnoco6bl aneKkTporeHepauuu TUTpaHTa.
TpeboBaHusa k meToay.

JlabopaTopHasi pabota Ne 10: OnpegeneHve
Konm4ecTBa COnsiHOWM KUCMOTbI unm
TnocynbdaTa HaTpus MeToa0M
KYNIOHOMETPUYECKOTO TUTPOBAHMSI.

Tema 14. KoHaoyktomeTpus. HasHauveHune

MeToaa. Knaccudmkauns cnocoboB
KOHAOYKTOMETPMYECKOro aHanmsa
(npsmas/kocBeHHas,

HN3KOYaCTOTHAas/BbICOKOYACTOTHAS).
OneKkTponpoBOAHOCTL pacTeopa. 3aBUCMMOCTb
ee OT KOHLEeHTpauum, TemnepaTypbl ¥ Npupoabl
MOHOB. BbICOKOYACTOTHOE TUTPOBaHME
INabopatopHasa pabota Ne 11: OnpegeneHue
KOnM4yecTBa COMSIHOW  KUCMOTbl  METOAOM
KOHOYKTOMETPUYECKOTO TUTPOBAHUS

Tema 15. Tlongporpadwmsa. HasHayeHune
mMeToga. Knaccudpumkaumusa nonsporpaduyeckux
MeToOOB UM MpUMeEpbl WX WUCMOMb30BaHMUS.

MonyyeHune n XapaKTepPUCTUKM
nonsiporpagounyeckon (BONbTamMnepHomn)
KpUBOW. MpuHUKMN Ka4yeCTBEHHOrro "
KONMYEeCTBEHHOTO nonsiporpacun4eckoro

aHanumaa. AmnepomeTqueCKoe TUTPOBaHUeE:
CYLWHOCTb, Ha3Ha4YeHue, KpuBble TUTPOBaHNA.

Pasgen 7. Ontuyeckue MeToAdbl aHanusa:
TeopeTMyeckne OCHOBLI,  Knaccudukauma u
annapaTtypHoe odopmreHue

2 10 nn
1 9 nn
15 10 nn
1 nn

J1,Ko




Tema 16. ®oTtomeTpua: 3akoH byrepa-
JlambepTa-bepa; MeToabl n3mMepeHnst
ONTUYECKON NIIOTHOCTK; METoAbl onpeaeneHns
KOHUEHTpauMM no BEMWYMHE  ONTUYECKOW
nnotHocTn. PoToMeTpuveckoe onpeaeneHne
Xenesa B pacTBope

JlabopaTopHasi paboTta Ne 12: OnpegeneHve
Konm4ecTBa Xenesa B pacTBope
hoTOMETPUYECKMM  METOLOM.

Tema 17. PedpaktoMeTnyecknn aHanuma.
TeopeTnyeckme OCHOBBI mMeToaa.
ApantmBHocTb pedpakumn. [lNpumeHeHne B
aHanmse.

JItoMUHEeCLIeHTHbIN aHanma. Buabl
NIOMUHECLEHLINN, nx Knaccudukaums.
dnyopumeTpus.

Tema 18. CnektpodpotomeTpus:
Knaccudgukaums MEeTO0B; nony4yeHve
CMEeKTPOB nornoLeHus, MeToabl
KONMUYECTBEHHOIO U Ka4YeCTBEHHOro aHanuaa.
CnekTpodoToMeTpuyeckoe onpeneneHue

KpaCI/ITeﬂeVI B X CMeCH

JlabopatopHas paboTta Ne 13:
cnekTpocpoToMeTpuryeckoe onpeaeneHne
KOHUEHTpaLuun Kpacutenen B ux CMecu

Pasgen 8. Xpomatorpaduyeckne metoabl
aHanu3sa: TeopeTnyeckme OCHOBBI,
Knaccudukaums, Metoabl KayeCTBEHHOro U
KONMYECTBEHHOTO aHanmaa

Tema 19. Xpomartorpaduyeckne wmeToabl
aHanusa: TeopeTuyeckue OCHOBBl,
Knaccudukaums, MeToabl Ka4yeCTBEHHOro U
KONMYEeCTBEHHOTO aHanusa. MnanapHas
xpomarorpadus. "enb-xpomaTorpadus.
B3OXX. KanunnspHoeii anektpodgopes.OcHoBbI
razoBon  xpomarorpadun. MoHoobmeHHas
xpomarorpadus. Knaccudpuvkauus "
HasHayeHnst noHMToB. OCOBEHHOCTM WOHHOTO
obmeHa.

Tema 20. a3oBas xpomarorpagus.
YCTpPONCTBO rasoBoro xpomaTtorpada.

JlTabopaTopHasi paboTa Ne 14; KaueCTBEHHbIN U
KONMYECTBEHHbI aHanus cmecu
yrneBogopoaos MeTo40oM rasoBoMu
Xxpomatorpaduen.

10 8 W
7 W
9 4,5 un
10 M

PrP,N
10 0,75 M




Tema 21. loHooBMeHHasa xpomaTorpadus.

JlabopaTopHas

KonuyectBeHHoe
MarHus B
MOHOOOMEHHOI XpomaTtorpadum

UMHKa W

15:
WNOHOB
MeToa0M

paboTa Ne
onpeaenexune
cmecu

0,5 nn

Utoro B cemecTpe (Ha kypce ansa 3A0)

17 68 58,75

KoHcynbTaumm n npomexyToyHas

atTectauusa (3aver) 025

Bcero koHTakTHasA pa6bota n CP no

170,5 153,5

OAVUCLMMIVHE

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-Ie6HbIM nnaHoMm He npeayCcMOTpeHO

5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasartenemn, KpUTepMeB U CUCTEMbI OLlEeHUBaHNA pe3ynbTaToB 00y4eHuUs
5.1.1 NMokasaTtenu oueHUBaHUA

Koa
KOMMeTeHLUN

MokasaTenu oueHnBaHUA pe3ynbTaTtoB o6yquvm

HanmeHoBaHWe oLeHOYHOro

cpencTea

OriK-2

1.NMokasbiBaeT 3HaHWe 6a30BbIX 3aKOHOB XMMUM , U3MKN n©
TEOPETUYECKNX OCHOB  XMMWYECKOrO M (PM3NKO-XMMUYECKOro aHanmaa
(ka4eCTBEHHOrO U KONTIMYECTBEHHOTO).

2.lemoHCcTpMpyeT cnocoOHOCTb MPOrHO3MPOBAaTL BIUSIHUE Pa3fUYHbBIX
¢akTopoB Ha paBHOBECHE XUMMWYECKUX  peakLmin C Uuenbtko
apryMeHTMpoBaHHOIo BblbOpa YyCroBUMA  UCMNONb30BaHWS
KNnaccuyeckoro XMMUYECKOro aHanmsa B MNpakTuke
OKpY>KatoLLlen cpeabl.

KONMMYECTBEHHOTO XUMWYECKOrO aHanusa , ¢ MeTodamu pasfereHus
,KOHLEHTPUPOBAHNSA U NOATOTOBKM NPOObI K aHanM3y.

4. TposiBnsiet HaBblkM  paboTbl C XMMUYECKMMW peakTuBamu ,
npubopamu " OEMOHCTPUPYET CMOCOBHOCTb oLieHVBaTb
MOrpPEeLUHOCTb  WM3MEPEHMI Ha OCHOBE pe3ynbTaTOB CTaTUCTUYECKON
0bpaboTku.

KOHTponsA|1.
cobecenoBaHus.
3. MNoka3biBaeT 3HAKOMCTBO C OCHOBHbIMM 3Tarnamu KayecTBEHHOro u|2.

Bonpochl YCTHOTO

MpakTuko-

OpPVEHTUPOBaHHOE 3afaHue.

5.1.2 Cnctema v KpuTepumu oLueHUBaHus

Kputepum oueHnBaHusa cpopMmMpoBaHHOCTM KOMMNETEHLUN
LLikana oueHmBaHus
YcTHoe cobecenoBaHve MncbmeHHas paboTta
O6yyvaloLmiics nokasbiBaeT BCECTOPOHHEE
3HaHue TEOPETUYECKNX OCHOB
XUMUYECKOTO N PUMKO-XUMUYECKOTO
aHanusa;
cBOOOAHO OPMEHTMPYETCS B OCHOBHbIX
. |NMpaBunbHO nNopbupaetr anroput™ peLueHus
NOHATUAX, TEPMUHAX W OnNpeaeneHusix; _
npegnaraemoim 3agayn, npoBoaWT  Bce
ocBown METOLMKN aHanuaa, o
3auteHo HeobXoouMblE  BbIUUCIUTENbHbIE  [EUCTBUS,
[EeMOHCTpUpyeT 3HaHMe Cxembl W
KOPPEKTHO WHTEpnpeTMpyeT nony4YeHHbIe
NPVHUMMOB paboTbl  aHaNUTUYECKUX
pesynbTaThl.
YCTaAHOBOK ,BbINOMHUMA U odopMun Bce
nabopaTopHble paboThl ;
MoXeT O0OOCHOBaHHO BblbpaTb  Cxemy
aHanus3a [AOns KOHKpPeTHbIX 06bekToB
OKpy>KatoLLel cpeapl.
O6yyalwmincs He UMeeT O0CTAaTOYHOro
o . He cMor KOppekTHO peLuvTb MPEAOoXEHHYH B
YPOBHS 3HAHWUIA NO AUCLMMIUHBI; HE MOXET
bunete 3agady, He MOXeT BOCMONb30BaTbCSA
copMynMpoBaTb OCHOBHbLIE MPUHLUMMbI
He 3auTeHo npeanoXeHHbIMU OPMYynamMu, He B COCTOSIHUM
BbIMOMHEHNST XWUMUYECKOTO U (pM3KnKO-
. YCTPaHUTb OWWOKM Jaxke nog PYKOBOOCTBOM
XUMUYECKOTO aHanuaa; nrnoxo
npenogasarens
OPVEHTUPYETCSI B OCHOBHbIX MOHATUSX U




onpeneneHndax; gonyckaet npun ortBete Ha
3avyeTe CcyuleCTBeHHbIe OLWMOKM N HE MOXET
YCTPpaHUTb UX LOaxe npn  nomoLin
npenogasartenda.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNU UHbIe MaTepuarnbl, HeO6XoAMMbIe AN OLleHKN 3HAHUWA, YMEeHUN,
HaBbIKOB U (UNN) oNbiTa AeATeNIbHOCTH
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | PopMynmnpoBKM BONPOCOB
Cemectp 3

1 MeTofabl aHanuTuyeckon xummn. Mx knaccudukaums n xapaktepucTuka.

2 OcHoBHble TpeboBaHMst K METOAAM aHanM3a B aHanMTUYeCKON XUMUK.

3 CpaBHuTeNbHasa xapakTepucTka OCHOBHbIX METOA0B aHanUTUYECKON XUMUN.

4 "paBnmeTpU4ECKNN aHanNn3, ero JOCTOMHCTBA U HEQOCTaTKM.

5 CyLHOCTb TUTPUMETPUYECKOTO aHanmn3a. [IoCTOMHCTBa 1 HeJOCTaTKM.

6 TpeboBaHus, NpegbaBAsemMble K peakunsM B KONIMYECTBEHHOM aHanmse.

7 CTtaHOapTHbIN pacTBOP: €ro Ha3Ha4YeHe u cnocobbl NPUrOTOBIEHMS.

8 Cnocobbl NpUroToBNEHUsA CTaHA4APTHOroO pacTeopa LEenoyu.

9 TpeboBaHus, NpegbaBAsemMble K yCTaHOBOYHbIM BellecTBaM. X HazHavyeHre 1 npumepbl UCMONb30BaHUS.

10 MpuroToBneHne TUTpaHTa cTaHAapTM3aUMen pacTeopa NpubNn3MTENbHOM KOHLEHTpaUMK Ha npuMepe
CTaHZapTHOro pacTeopa rMapokcuaa HaTpus.

11  |MMpuroToBneHwe cTaHAapTHOro pacTeopa No TOYHOW HaBeCke YyCTaHOBOYHOTO BeLLecTBa.

12 3aKkoH aKBMBanNeHTHOCTU. Ero ncnonb3oBaHne B aHaNMTUYECKMX pacyeTax.

13 Mpsmoe, kKocBeHHOE 1M 0bpaTHOe TUTpoBaHue. Pacyét cogepkaHusa aHanM3npyemoro Belectsa  npu
pasnuyHbIX NpUémax TUTPOBaHMS.

14  [3nexTponutuyeckasi Teopus pactsopoB. CTeneHb Anccoumanum, Kak KpuTEPUn OLEHKN CUIbl 3NeKTponuTa.

15 CreneHb 1 KOHCTaHTa anccoumaumm. akTopbl, BAUSIOWME HA CTEeMNeHb Auccoumaumm. 3akoH pasbaBneHus
OcBanbga ans cnabbix 9NeKTponuToB

16 |Ouccounauus Boabl. KoHCTaHTa MOHHOrO NpousBedeHUs Boabl.

17 AKTMBHOCTb, KO3(PPULNEHT aKTUBHOCTU, MOHHAsA cua pacTBOPOB, UX B3aNMOCBS3b.

18 [lMMpoTonuTuyeckasa Teopus KUCAOT U ocHoBaHU. PacyeT pH B pacTBopax Lienoven n CUMbHbIX KUCIOT.

19 PaBHoBecue B pactBopax cnabbix KUCAOT U OCHOBaHMI. (BbiBoa dhopmynbl Ans pacdeTta pH).

20 'vaponus, cTteneHb 1 KOHCTaHTa rmaponusa conen. PakTopsbl, BNUSAOLIME HA CTENEHb rMaponMaa.

21 PaBHOBecue B pacTBopax rugponuaytomxcsa conen. (BoiBog oopmynel gnsi pacdeta pH).

22 |PaBHOBecue B pacTBopax criabblX MHOFOOCHOBHbIX KMCOT U MHOTOKUCIIOTHBLIX OCHOBaHWUI.

23 BydepHble pacTBopbl: X HasHavyeHue u knaccudpukaums. bydepHas eMKocTb.

24 PaBHoBecue B 6ydepHbix pacTtBopax. (BbiBog dpopmynbl Ana pacyeta pH).

25 MpuHuun genctema 6ydepHbIX pacTBOPOB.

26  |O6LmMe NPUHLMNBI NOCTPOEHMS KPUBBIX TUTPOBaHMS. BbiGop HaMKaTopoB.

27  |KucnoTHO-OCHOBHbIE UHAMKATOPbI. VIX CTpoeHne 1 NpuHUMN 4encTBuS.

o8 MoHHasa Teopns KUCNOTHO-OCHOBHbIX MHAMKATOPOB. HTepBan nepexoda oKpacku 1 nokasaTenb TUTPOBaHMUS
WHAMKATOPOB.

29 XpomodhopHasi TEOpUSA KUCITIOTHO-OCHOBHbBIX MHOMKATOPOB.

30  |MpvHUun BbIGOpa KMCAOTHO-OCHOBHbLIX MHAMKATOPOB. IHOUKaTOPHbIE OWNBKU, MPUYUHBI X BO3HUKHOBEHUS.

31 PacuyeT nHoMKaTopHbIX OLIMBOK.

32 -
PacyeT 1 NoCTpoeHne KPUBLIX TUTPOBAHUS CUIbHBIX KACMOT U LLENOYEN.

33  |CpaBHWTENbHbLIN aHanu3 KPMBbIX TUTPOBAHUSA CUSTbHBIX 1 CNabbIX KUCHOT.

34 PacueT 1 noctpoeHne KpuBbIX TUTPOBAHUA CNabbiX KUCAOT U OCHOBaHWI. MpUYnHBI OTCYTCTBUS CKayka Ha

KpVBOW TUTPOBaHMS.




MocTpoeHne KpMBOW TUTPOBAHWS Crabom KMCNOTbI CUbHLIM OCHOBaHMeM (Ha npumepe kncnotbl ¢ pK=4,

35 CO0k=0,1 M, Vk =100 mn.)

36 KpuBble TUTpoBaHMs cnabblX MHOFOOCHOBHbIX KMCIOT U MHOTOKUCIIOTHBLIX OCHOBaHWUA. Ycrosue
AndpepeHUMpoBaHHOrO CTYNEHYaToOro TMTPOBaHMS.

37 Peakuun komnnekcoobpasoBaHus. OCHOBHbIE XapaKTEPUCTUKMU KOMIMMEKCHbIX COeAMHEHWI. [JleHTaHTHOCTb
nvraHgos.

38 HepocTaTtky KOMMNEKCMMETPUYECKOTO TUTPOBAHUS C UCNOMb30BaHNE ManoAeHTaHTHbIX NUraHaoB.
KomnnekcnumeTpmnyeckoe - 1 KOMNIIEKCOHOMETPUYECKOE TUTPOBaHME.

39 KomnnekcoHbl: npyMepbl, CTPOEHNE 1 CBONCTBA.

40 MpoTonuTnyeckme cBONCTBA KOMMEKCOHOB.

41  |Bbibop onTMMarnbHbIX YCNOBUA KOMMIIEKCOHOMETPUYECKOTO TUTPOBAHMS.

42 MpermMyLLecTBO NCNONMb30BaHUSA KOMMIIEKCOHOB B TUTPUMETPUYECKOM aHanuse.

43 KoHLeHTpauoHHas 1 yCnoBHas KOHCTaHTbl YCTONYMBOCTM KOMMIIEKCOHaTa.

44 PacueT ycnoBHOI KOHCTaHTbI YCTOMYMBOCTU KOMMNeKkcoHaTa. ObnacTb ee Ncnonb30BaHus.

45 PacueT 1 nocTpoeHne KpmBbIX KOMMIEKCOHOMETPUYECKOTO TUTPOBAHNS.

46  |MeTannouHaMKaTopbl, UX CTPOEHWE U MPUHLIMN AENCTBUS.

47  |TpeboBaHus K MHOUKATOPaM B KOMMIEKCOHOMETPUYECKOM TUTPOBAHUN.

48 |OO6was xapakTepucTka METOO40B 0CaANTENbHOrO TUTPOBAHUS.

49  |OnpegeneHne TOYKM SKBMBANEHTHOCTU B apreHToOMeTpuun.

50 |YpaBHeHue HepHcta anga 3C ranbBaHMYeCKOro afiemeHTa.

51 |BbIBOA ypaBHEHUs HepHCTa Ans aneKkTpoaHoro noteHymnana.

52 |Popma 3anucu ypaBHeHUA HepHCTa anekTpoAHOro noTeHumana ans pasnumyHbIX BUOOB peakuui.

53 |CtaHgapTHbIN OKUCIIUTENBbHO-BOCCTaHOBUTENbHLIV NoTeHuman (E0) n cnocob ero onpepenexHus.

54 PacueT KoHCTaHTbl paBHOBECUS OKI/ICJ'II/lTej'IbHO-BOCE:TaHOBVITeJ'IbHOVI peakumun. OueHKa BO3MOXHOCTH
MCMNONb30BaHUSA OKUCIUTENBHO-BOCCTAHOBUTENBLHON PeakUmMn B TUTPUMETPUYECKOM aHanmse.

55  |OkucnutenbHo-BOCCTaHOBUTEMbHbIE MHAUKaTOPLI. [puHUMn nx noaéopa.

56 |Cnocobbl onpegeneHns TOYKN SKBUBANEHTHOCTU B OKUCIUTENbHO-BOCCTAHOBUTENIbHOM TUTPOBaHMWMN.

57 YcnoBus npoBeaeHns NogOMETPUYECKOr0 TUTPOBAHWS.

58 MpuroToBneHve ctTaHAapTHOrO pacTBOpa NepmMaHraHaTa Kanus no TOYHOW HaBecke YCTaHOBOYHOIO BelLecTBa.

59 |Ycnosus npoBedeHUs NnepMaHroHaToOMeTpUK.

Cemectp 4

60 CyLWHOCTb (hrsmKo-xmuMmmyecknx metogos aHanusa. Mecto @XMA B CTPyKType XMMUYECKOro aHanusa.

61 AHanutndeckuii curHan. CBoncTBa BELLECTB - MIHTEHCUMBHbIE U 9KCTEHCMBHbIE. [lonyyeHne aHanuTuyeckoro
curHana.

62 XapaKTepuCTUKM aHanuTnyeckoro curHana. Knaccudumkaumsa metogos aHanMTMY4eckon Xummnm no NpuHLmMNY
Nony4YeHns aHaNUTUYECKOro CMrHana.

63 Cxema Knaccmyeckoro xMMmM4eckoro aHanmsa. dtansl NnpoBeaeHus aHannsa metogamm GXMA.

64 Mpeumywectsa n HegoctaTkm GDXMA.

65 Knaccudukauua ®XMA no uranmko-XxmuMmM4eCKMM CBOMNCTBaAM CUCTEMBI.

66 Knaccudgukauua @XMA no Mcnonb30BaHUIO aHanMTUYeCcKoro curHana.

67 |Metponorudeckoe obecneveHne aHanusa.

68 |AkkpeguToBaHHble aHanuTu4eckne nabopatopun. MeToankM BbINOMHEHNS 9KCNEPUMEHTOB.

69 CyLLHOCTb 3aNeKkTpoXMMmyeckux metoaos aHanusa. Knaccndukauns IXMA no nonyyaemomMy aHanmTn4eckomy
curHany.
OxapakTepur3oBaTb METOA NOTEHLMOMETPUYECKOrO aHanm3a (OCHOBbI METOAA, FMaBHbIE HAaNpaBNeHNst

70  |npumeHeHus). MNpuBecTn knaccudmkaLmio NOTEHLNOMETPUYECKMX METOAOB aHanmnsa (MoHoMeTpus,
pegokcumeTpusa u T.4.).
[atb onpegeneHve TepMUHaM: 3MeKTPO, ANEKTPOXMMUYECKAs peakuusi, SMEeKTPOXUMMNYECKas suernka

71  |(oBpaTuTb BHUMaHWE Ha pasnuyms NpuHUMNa 4eNCTBUSA ranbBaHW4YeCKOro afeMeHTa 1 anekTponusepa).
MpeacTtaBuTb CBA3b raribBaHNYECKOrO SN1EMEHTa U SNEKTPONUTUYECKOW SYENKN.

72 Onucatb NpoLecC BO3HUKHOBEHWSI MOTEHLMAana Ha rpaHvue pasgena gas MeTaninyeckmin aneKkTpoa-pacTeop.
MpenctaBuTb ypaBHeHne HepHcTa.

73 [atb onpegeneHve ctaHgapTHOrO ANeKTpoAHoro noteHumana. Onncatb KOHCTPYKLUMIO U Ha3HayeHne
CTaHOapTHOro BOOOPOAHOIO 3MeKTpoaa, a Takke cnocob namepeHusi CTaHa4apTHOro 3NEKTPOAHOrO NoTeHumana

74 MpeacTaBuTb NPUHLMN PaboThI ranbBaHUYECKOTO 3IEMEHTA, Er0 CXEMaTUYECKOEe N306paxxeHne, NpoLEeCCh 1

peakuum, NnpoTekarolme Ha anekTpoaax. MpuHumn pacyeta SLC A4enku.




OcCHOBHbIE NPpUHUUNbI KJ'IaCCVIdDVIKaLI,VIVI AneKTpoaos (I'IO Ha3Ha4YeHuto, N0 MexXxaH3My BO3HUKHOBEHUA

75 noteHymana). Obpatmmble n HeobpaTumble anekTpoabl. [NpuBecT NpUMepsI.

76 [aTb onpeneneHne yHKLMAM aNeKkTpoaa CpaBHEHNS U MHOUKATOPHOrO aNeKkTpoaa, NpMBeCTU NpUMep Kaxaoro.
Mepeuncnutb TpeboBaHMs, NPeAbABNAEMbIE K HAM.

77 MpmBecTv NpumMepbl aNeKTpo4oB BTOporo poga. OnucaTe KOHCTPYKUMIO U BbIBECTW NOTEHUMan
xnopcepebpsHoro anekTpoaa.

78 Pepnokc anektpoabl. [lJaTb onpegeneHune 1 BbIBECTU NOTEHLMAN XMHIMAPOHHOIO anekTpoaa.

79 Mepeuncnutb BUALI MEMBpaHHbIX anekTpoaoB. KpaTko oxapakTepu3oBaTb Kaxabli BUA, NPeacTaBUTb
KOHCTPYKLMIO.

80 OnuncaTb KOHCTPYKLMIO U BbIBECTU NOTEHUMAanN CTEKNSHHOMO anekTpoaa. lNepeuncnutb ero npemmyLiectsa u
HeLoCTaTKu.

81 MpuBecTn npuMepbl UCMOSb30BaHNSA MOHOMETPUN.

82 OnucaTb MeTOAbl ONPeAeneHns KOHLEHTpaUM1 B NPsIMO NOTEHLMOMETpUM (MeTo, rpagynpoBOYHOro rpaduka
(+kannbpoBka anekTpoaa), KOHLEHTPaUMOHHOro anemMeHTa, 4o6aBok u np.).
OxapakTepn3oBaTb KOCBEHHbIE METOAbI MOTEHUMOMETPMM. OnncaTe NPUHLMN NOTEHLMOMETPUYECKOTO

83 TUTPOBaHUA Ha NpUMepe KUCNOTHO-OCHOBHOMO B3anmoaencTeums. MIHankaTopHble 3rekTpoabl KUCNOTHO-
OCHOBHOIO TUTPOBaHWSI.

84 OcagntenbHoe, KOMMNIEKCOHOMETPMYECKOE, OKUCNINTENBbHO-BOCCTAaHOBUTENbHOE TUTpoBaHUe. OCHOBHbIE
NPUHLMNGI.

85 MpeumyLecTsa NOTEHLUMOMETPUYECKOTO TUTPOBAHUS Nepes Knaccu4eckuMmm Metogamu.

86 OxapakTtepusoBaTtb MeToabl namepenns 3C B NOTEHUMOMETPUN (KOMMNEHCALMOHHbIA MU HEKOMMNEHCALMOHHbIN
MeTos).

87 OCHOBHbIE NPUHLMMbI KYNIOHOMETPUYECKMX nccnegoBaHmn. Onncatb NpoLecc aNekTPOXMMUYECKOrO
npeBspaLleHns BELECTBA Ha dMekTpoae C ncnornb3oBaHueM 3akoHa ®apages.

88 Ycnosusa npoBedeHns KyNOHOMETPUYECKOro aHanmsa.

89 OxapakTepn3oBaTb METOAbI aHanu3a, OCHOBaHHbIe Ha 3akoHe Papages (npsmasi/kocBeHHas,
amnepocTaTmyeckasi/noTeHumMocTaTnyeckasa KyrnoHoMeTpus).

90 Mpsmas KynoHoMeTpusi. QNEKTPOXMMUYECKUE peakLmm, MPUMEHSIEMbIE B NPSIMON KYNOHOMETPUN.

91 Bbibop noTeHumana paboyero anekTpoaa B NpsiMor NOTEHUMOCTAaTUYECKON KynoHoMmeTpun. [laTe onpeaeneHne
NOHSATUIO «MOTEHUMan BbiAENEHNs BELLLECTBaY.

92 OnpepgeneHne KonM4ecTBa ariekTpnuyecTsa B NPsiMON MOTEHLMOCTAaTUYECKON KySTOHOMETPUMN.

93 Cxema yCTaHOBKM AN NPSIMON NOTEHLMOCTATUYECKON KYNIOHOMETPUN. XUMUYECKUIA KYTIOHOMETP.

94 OnekTporpaBMMeTpPUYECKMIN aHann3. HasHadyeHne MeToaa, KpaTkasi XxapakTepucTuika.

95 CyLHOCTb KOCBEHHOW aMnepocTaTn4eckon kynoHomeTpumn. Cnocobbl aneKkTporeHepaumm TuTpaHTa.

96 YcnoBus NpoBeAeHNS KyNIOHOMETPUYECKOrO TUTPOBAHWS.

97 OCHOBHbIE NPUHLUMMBLI PUKCALUN KOHEYHOWN TOYKU TUTPOBAHMUS (TOYKM SKBUBANIEHTHOCTU) B KYJIOHOMETPUM.
Onucatb cnocob onpeaeneHnsi cogepaHnst KUCNOTbl METOAOM KyJTIOHOMETPUYECKOrO TUTpoBaHUs. Peakuuu,

98 ONUCbIBaOLLME SNEKTPOXMMNYECKOE NOSTyYeHMEe peareHTa 1 ero B3aMMOL4ENCTBUE C ONpeaensiemMbiM BeLLeCTBOM
npu onpegeneHmm KUcnoT.
Onwucatb cnocob onpegeneHus cogepXaHus TmocynbaTta HaTpUst METOLOM KYNTOHOMETPUYECKOTO TUTPOBAHUS.

99 Peakumu, onvcbiBatoLLme aekTpoXumMmnyeckoe NonyvyeHne peareHta u ero B3aumogencrane ¢ onpegensembim
BeLLEeCTBOM Npu onpegeneHnm Tmocynbgara HaTpus.

100 MpencTtaBuTh NperMmMyLLIECTBA KyNIOHOMETPMYECKOrO aHanns3a (Kak NnpsiMoro, Tak U KOCBEHHOTO) nepea
KIlacCU4YeCKMMM MeTodamm aHanmsa.

101 |lMpakTnyeckoe NpUMEHeHMEe METOA0B KyNTOHOMETPUYECKOro aHanmaa.
OxapakTepu3oBaTb METOA KOHAYKTOMETPUYECKUX uccrnegoBaHnin. O6bACHUTb CYLLHOCTb Npouecca

102 |anekTponpoBOANMOCTU PaCTBOPOB 3ANEKTPONUTOB. MNMoka3aTb CBA3b BENMYUHbBI AMEKTPONPOBOAHOCTM pacTBopa
3MEKTPONUTa N ero CONPOTUBIIEHUS.

103 Hatb nonv;m/le yaenbHon, 3VKBI/IBaJ'IeHTHOIZ 1 anekTponpoBoaHocTu. MNMpeactaBuTb pasamepHocTb. COOTHOLLEHME
yOENBHOW N 3KBMBANIEHTHOWN 3NIEKTPONPOBOLHOCTH.

104 OKBMBaneHTHas 3MeKTPONPOBOAHOCTb MpK 6eCKOHeHI:|OM pasbaBneHun. 3akoH He3aBMCUMOIO OBUXEHMS MOHOB.
dopmyna Konbpaylua — 3aBUCUMOCTb 9KBUBANEHTHOW 351E€KTPONPOBOAHOCTM CUITbHbBIX 3NEKTPOSIMTOB.
BrivsiHne KoHUEHTpauumn cunbHbIX U cnabbiX aNeKTPONUTOB Ha 3MeKTPONPOBOAHOCTL. MpeactaButb rpadunkn

105 |3aBUMCMMOCTM YAEMNbHOW M 3KBUBANEHTHOW 3NEKTPONPOBOLAHOCTU OT KOHLEHTPALMN CUITbHBIX U cnabbix
3NEKTPOSNINTOB.

106 OBBACHUTE NPUYMHY aHomarbHo BbICOKOW NOABMXHOCTM NMPOTOHA U MTMAPOKCUI-NOHA B 3NIEKTPUYECKOM Mose.
3aBMCMMOCTb 3MEKTPUYECKON MPOBOAMMOCTU OT TEMNEPATYPbI.

107 Mpsimas koHOoyKTOMeTpusl. HazHaveHue, npenmyLlectsa U HegocTaTkn. OBbSACHUTB NPUYMHY OrpaHUYEHHOTO
NpUMeEHeHMS.

108 Cxema ycTaHOBKU O11a onpefeneHuns anekTpudeckon nposogmmoctu. KoHcTaHTa cocyna. Tok pasbanaHca

MOCTa.




MpeacTtaBuTb CyLHOCTb NpoLecca HEKOHTaKTHOro BbICOKOYACTOTHOro Tutposanus (BYT). MNMpeumywectsa n

109 HegocTaTku. Tunbl s4eek, NPUMEHAEMbIX B BbICOKOYACTOTHOM TUTPOBaHUW.

110 [atb nonHoe BbipaxkeHue obLlelri NPOBOAMMOCTU SYENKM €MKOCTHOrO Tuna. AKTUBHas U peakTuBHas
cocTtasngowasn. OTnnyne BbICOKOYACTOTHBLIX METOA0B OT HU3KOYACTOTHBIX.

111 Onucatb MeTof KOHAYKTOMETPUYECKOro TUTPOBAHUS Y NPUHLMN HaXOXAEHWS TOUKN 3KBUBANEHTHOCTN Ha
npYMepe KUCIOTHO-OCHOBHOIO TUTPOBaHMs. 3aBUCMMOCTbL chbopMbl KprBon BYT oT yacToTbl reHepartopa.
CywwHocTb npoLecca B3auMogecTBUS BELLECTBa C 3NEKTPOMarHUTHeIM n3nydeHvneM. MpeacrasuTe npouecc

112 |nornoLeHns cBeTa C TOYKM 3peHNst M3MEeHEeHUst BHYTPEHHEN 3Heprum nccnegyemMoro sewectsa. [atb
06BbACHEHME MOHATUIO «KOPMYCKYNSPHO-BOITHOBOW Ayanvamy.

HasBaTb Tpu cnekTpanbHble 06nacTu, B KOTOPbIX U3y4YaeTcs NorfnoLweHe cBeTa BELLEeCTBOM U

113 |cooTBeTCTBYtOLLME METOAbI CnekTpockonuu. 3bmpaTtenbHoe nornoleHne ceeTa BelecTBoM. Knaccudmkauus
METOLO0B CMEKTPOCKOMNUN.

MpeacTtaeuTtb 3akoH byrepa-llambepTa-bepa B nMHeHOM v cTeneHHoM Buae. AGANTUBHOCTb ONTUYECKON

114  |nnoTtHocTW. CBS3b ONTUYECKON NNOTHOCTU € NponyckaHneM. MonsapHbIn kK03 ULIMEHT NOrMOLLEHUS.
OrpaHn4eHns n ycnoBus NPUMEHUMOCTM 3aKOHa.

Onucatb MeTo4 aTOMHO - abcopbuUmMOoHHOM cnekTpockonuu. NepedncnmTb cnocobbl aToMu3aLmmn BeLLecTsa.

115 [3nekTpoTepmuyeckas atomusaums. [nameHHO-aMMCCMOHHas cnekTpockonus. Pasnuuve mexay aToMHO —
abcopOLMOHHON 1 NNaMeHHO-3MUCCUOHHON. NpenmMyLLecTBa U He[oOCTaTKN METOO0B.

116 Onucatb MeToq MOMeKynspHo-abcopOLMOHHON cpommerpmm. XapaKTepmgTMKa MOJEKYIAPHbIX CNEKTPOB
nornotieHns. K n Y® cnektpockonus (KONMYECTBEHHbBIN W KAYEeCTBEHHbIN aHanu3 aTumMm Metogamm).

117 OcHoBHble y3nbl npnbopos abcopbuMoHHOM cnekTpockonuu. NepedyncnmuTb MCTOYHUKN U3MyYeHns Ans
Nnony4YeHns CNekTpoB B PasnNMYHOM AuanasoHe AJIMH BOJTH.

118 [MaTepwuan onTu4eckon annapaTypbl, MOHOXPOMAaTOPbl, CBETOMPUNBLTPLI U AETEKTOPHLI.

KonnyecTBeHHbIV aHannM3 MeTogoM MOMEKYNAPHOW cnekTpockonuu. Beibop ycnosuii ooToMeTpmpoBaHus

119 |oAHOKOMMOHEHTHBIX PacTBOPOB. [10ACHNTL HE06X0AMMOCTL (POTOMETPUPOBAHMSA OTHOCUTENBHO pacTeopa
CpaBHEHWst 1 0obaBkK k GeCLBETHLIM pacTBOpaM OKpaLUMBAKLLUX PeareHToB.

120 Bbibop cBeToumnbTpa. PakTopbl, BAUSIOLLME HA ONTUYECKYHO NNIOTHOCTb. YyBCTBMTENBHOCTL (DOTOMETPUYECKUX
METO[0B.

121 Onwucatb meToapl onpeAeneHns KoHUeHTpaumm (meTopg kanubpoBoyHoro rpaduka, [ob6aBoK, cpaBHEHMS U
anddepeHumanbHon oTomeTpum). MNpenmylectsa n HeJOCTaTKM KaXaoro MeToza.

122 |OnpegeneHue xernesa npy NOMOLLU CyNbdOCanvUUIoBON KACHOThI.

123 CnekTpodoToMeTpryeckoe onpefenexe KOHLUEHTPaLMI KOMMOHEHTOB B CMECH CBETONOMOWAIoLNX BeLLecTs
— aHanua cMecu ABYX Kpacutenew.

124 [OnucaTb NpuHUMN peHTreHodnyopecueHTHOro aHanuaa.

125 [OnucaTb NpuHUMM NFIOMUHECLIEHTHOTO aHanm3a. PryopumeTpus.

126 |CywHocTb npouecca xpoMaTtorpaduu.

127 KﬂaCCVId)I/IKaI:I,I/IFl XpomMaTorpadmyecknx MeTogoB aHanm3a B 3aBUCUMOCTU OT NpMpoabl NOABUXKHON U
HenoABWKHOW dasbl M annapaTypHOro 0hopMIIeHus.

128 Knaccudukauusa xpomatorpaduyecknx MeTogoB aHanusa B 3aBUCMMOCTH OT cnocoba npoBefeHus —
SMI0EHTHAs, BbITECHUTENbHAA U PpOHTanbHas.

129 [TeopeTunyeckme ocHOBbI XpomaTtorpadum. Teopus TeopeTUHEeCcKNX Tapenok.

130 KonoHouHas agcopbumoHHasa xpomatorpadms. Onbitel M.C.LiBeTa. KayecTBeHHas n KonnyectBeHHas
naeHTudukaums pasgensemoix BELLECTB.

131 ToHkocnonHasa xpomaTorpacdus. CyLHOCTb MeToa, annapaTtypHoe odopMieHne. YCcTaHOBAEHNE XMMUYECKON
npvpoabl N KONNYECTBA KOMIMOHEHTOB.

132 PacnpegenutenbHas xpoMmaTtorpadus. CyLIJ,IjOCTb MeToAa, annapaTtypHoe odopmneHue. bymaxHas
XpomaTorpadus. YCTaHOBNEHNEe XMMUYECKOW NpMpobl U KONM4ecTBa KOMNOHEHTOB.

133 Knaccudukauus, HazHavyeHre n 0OCHOBbI MeToa ra3oBow xpomaTtorpadun. MNpuHumMnuansHas cxema rasoBoro
Xpomartorpada 1 TeXHUKa BbINOMHEHUSA aHanmsa.

134 MposiBMTENBLHBLIN MeTOA B ra3oBor xpoMaTtorpaduun. Bug guddepeHumnansHon xpomaTorpaMmmbl, €€ OCHOBHbIE
napameTpbl.

135 OCHOBHbIE KpUTEPUU XpOoMaTorpadmyeckoro pasaeneHus: apHeKTMBHOCTb, pa3peLleHne U CenekTUBHOCTb
KONOHKM.

136 [HenoaswxkHble hasbl n TpeboBaHUS, NpeabsBAsiemMble K HUM. XpoMaTorpadudeckne eTEKTOPLI.

137 [MeToabl Ka4eCTBEHHOroO U KONIMYECTBEHHOIO aHanusa B ra3oBomn xpomartorpadguu.

138 BbicokoadhdekTnBHas xnakocTHas xpomatorpacums. OCHOBHbIE NPUHLMMBLI U HA3HAYeHUss MeToAa.
Mpeumyuiectsa 1 HeJOCTaTKW.

139 |lenb-xpomatorpadus. OCHOBHbIE NPUHLMNLI U Ha3HayYeHuss Metoga. Npenmylectsa 1 HegoOCTaTKu.
TeopeTnyeckme OCHOBbI MeTOAa MOHOOOMEeHHON xpomaTorpadumu. Knaccudukauus. AnnapatypHoe

140 |ocbopmneHue n TeXHUKa BbINOMHEHNS aHanu3a Ha npuMepe onpeaeneHns cogepXXaHus MarHms U LuHKa npu nx
COBMECTHOM NPUCYTCTBUM Ha aHUOHUTE.

141 KanunnsapHein anektpodopes. CywHOCTb U Ha3HavyeHue. BHyTpeHHss opraHusaumns kanunnspa, BO3HUKHOBEHNE

AIIEeKTPOOCMOTUYECKOro NOoTOoKa.




5.2.2 TunoBble TeCcTOBbIe 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3afgaym, Kenchbl)

3 cemecTp.

1.BbluncnnTb MOMSAPHYHO KOHUeHTpaumio akeuaneHta H2S04 n T H2S04/Ca0 ecnu T H2S04 =0,004852 r/mn.

2.Kakyto HaBecky siHTapHoun kucnotel (H2C4H404) cneapyeTt B3siTb, Y4TOObI MOCMe ee pacTBOPEHUS B MEPHOM
konbe BmectumocTbio 200 cm3, Ha TUTpoBaHue 25 cm3 nonyyeHHoro pacteopa nowno 4,2 cm3 0,1 H. pactBopa NaOH?

3.0npenennTb XXecTKoCTb H-kaTMOHMPOBaAHHOM BOAbI, MCMOMb3YEMON AS1S1 YMEHbLUEHMS 30fIbHOCTU LIENONO3bI,
ecnu Ha TutposaHne 300 cm3 BoAabl 3aTtpadeHo 0,86 cm3 0,01 H pacTBOpa TpunoHa b

4. PaccunTtatb OKUCMUTENBHO-BOCCTAHOBUTENbHbIM NOTEHLMAN B TOYKE 3KBUBANEHTHOCTM Npu TUTpoBaHum 0,1m
pactBopa FeSO4 0,1 m pactsopom KMnO4 B npucytcteun H2SO4 (H+ =1 monbk/n) (EOMnO4- /Mn2+ =1,51 B; EOFe3+/
Fe2+ =0,77 B).

5.0npegenutb copepxaHneNa2S (r/gm3) B 6enom Lenoke cynbdaTHOW Bapku uenntonosbl, ecnv 10 cm3
wenoka pasbasunu B kon6e250cm3. K 25 cm3 nony4veHHoro pacteopa gobasunm 5,0 cm3 0,1 H pacTBOpa 1ioga v Ha
obpaTHoe TuTpoBaHue 3atpaTtunu 1,86 cm3 0,1 H pacTBopa Tnocynbdata HaTpusa (K=1,052).

4 cemecTp.

6.BbipasuTe onTnyeckyto NIOTHOCTL B MpoLeHTax nponyckanus: a) 0,064; 6) 0,765; B) 0,318; ) 0,209; o) 0,437; e)
0,413

7.Mpwn anekTponuse pacteopa, cogepxawero noHel Me (lll) npu cune toka 1,0 A 3a 35 muH. Ha katoge 6bino
BbigeneHo 0,3772 r metana. NpuHAB Bbixog nNo Toky paBHbiM 100 %, onpeaenvTb, Kakow 3TO MeTarns

5.3 MeTogmnyeckue matepuansi, onpegensiowme npoueaypbl OLeHMBaHUA 3HaHUN, YyMeHUN, BrageHui (HaBbIKOB
1 (UNK) NPaKTMYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atroLlerocs K NpoMexyTo4yHowu atrectauMu u nopsaaok MIMKBUaaLmMn akageMmniyeckomn
3aJ0MKEHHOCTU

lMpoBegeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CII6IMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONS YyCneBaeMOoCTN 1 NPOMEXYTOYHOM aTTecTaumnm oby4varoLmxcs»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCUMnIiInHe

YcTHas X MucemeHHasda X KomnbloTepHoe TecTupoBaHue NHasg

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMu No gUCLUUNInHe

CTyheHTbl, BbINOSIHUBLLME BCe TPeGOBaHMS TEKYLLEro KOHTPOSs, Ha 3a4yeTe OTBEYaloT Ha ABa TEOpPEeTUYEeCcKUX
BOMpOCa U pellaloT oaHy npakTudeckyto 3agady. Bpemsa Ha noarotoBky cocTasnsieT 30 MuHyT. MpenoaasaTtens Bnpase
3a7aTb HECKOJIbKO AOMOMHUTENBHBLIX BONPOCOB.

6. YYEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHBI
6.1 YuebHas nutepartypa

ABTOp | 3arnasue | MN3gaTtenbLcTBo [oa nspaHusa | Ccbirnka
6.1.1 OcHoBHas y4ye6Has nuTepaTtypa
AnapHes, A. W.,|AHanuTnyeckaa xummua wn HoBocunbupck: http://www.iprbooksh
KasakoBa, A. A, |dU3NKO-XMMUYECKNE METObI Hosocnbupckuii 0p.ru/91180.html
AnekcaHgposa, T. 1. |aHanusa rocyapCTBeHHbIN 2018
TeXHUYECKUN
YHUBEPCUTET
Tka4yeHko, C. B.,|AHannTuyeckas Xnumus.| BopoHexx: BopoHexckun http://www.iprbooksh
Cokornosa, C. A. Xnmunyeckue MeToabl "ocyaapCcTBEHHbIN op.ru/72650.html
aHanmsa ArpapHbIn YHuBepcuteT 2015
uMm. Mmnepatopa MNeTpa
MepBoro
pomoB, H. B., TapaH,|AHanuTudeckass XvuMusa 1 Hosocunbupck: http://www.iprbooksh
O. 1. PUNKO-XUMUYECKME METOAbI HoBocnbupckui op.ru/91181.html
aHanusa. COopHuMK 3agjay cC rocy4apCTBEHHbIN 2018
OCHOBamW Teopum " TEXHUYECKUI
npMMepamMm peLleHuin YHUBEPCUTET

6.1.2 lononHuTenbHasa y4yebHas nutepatypa




O.B. ®épopoea, W.H.
Omntpesny, O.C.
AHOpaHOBUY

AHanuTtuyeckas XnmMus n
(bwswko-xmmmqecn(we MeToabl
aHanuaa: KOMNMYeCTBEHHbIN
aHanuna: MeTod. yKa3aHua and

M-BO Hayku 1 BbICLLETO
obpasoBaHusa PO, C.-
MeTepb. roc. yH-T Nnpom.
TEXHONOIrMN U an3anHa,

http://nizrp.narod.ru/
metod/kafobshineorg
h/1590531987.pdf

npoeeneHns nabopaTopHbIX| BbICL. LK. TEXHOMOMMU U 2020
paboT. — 4-e u3a., Oon. U| 3HepreTuku. - CaHKT-
uenp. MeTepOypr: BLUT
cnerynrTa
W.H. OmnTtpeBuny AHanutnyeckass  Xxumusa U M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
dusmko-xummyeckne metoabl| obpasosaHusa PO, C.- metod/kafobshineorg
aHanusa: onTtuyeckne| Metepb. roc. yH-T NPoM. h/1583455919.pdf
MeToAbl (BOMPOCHI, TECTbl M| TEXHONOrun u AnsanHa, 2020
oTBeThl): y4eb. nocobue BbICLU. LK. TEXHONOTMN 1
3HepreTukn. - CaHkT-
MeTtepbypr: BLUTO
cnerynrTa
W.H. Omutpesnd, A.A.[Onektpoxummyeckme MeToabl http://nizrp.narod.ru/e
KomunccapeHkoB aHanusa: npakTuka lektrchem.htm
npumeHeHms B LB (B M-Bo obpasoBaHusa n
npumepax 1 sapadax) [TekcT] Hayémnlgd')b(li_lré?q_;ﬁ?_lﬂ. B 2012
y4yebHO-  meToamnyeckoe "
nocobve
A.A. KomuccapeHkos,|loteHumomeTpusa [TekcT] M-Bo obpasoBaHusa n http://nizrp.narod.ru/p
r.®. nlpyrno, B.A.|y4ebHo- mMeToaunyeckoe| Hayku PO, CT6I TYPI. — 2013 otenz.pdf
depopos nocobue Cre.: Crerrtypn
W.H. Omutpesuy [u gp.]|Pmamnko-xmmmyeckne Metogbl http://nizrp.narod.ru/
aHanusa. [TekceT] Y.l. metod/kafobshineorg
OnNeKkTpoxMMmnyeckne Metogbl M-80 0Gpasosanus u h/8.pdf
; Haykn P®,CIM6 I'TYPI. - 2014
aHanusa: y4ebHoe noco6m? CIM6.: CA6rTYPH
ansi CTYAEHTOB  3a04HOU .
dopMbl 00yYeHUs
W.H. Omutpesuy [u gp.]|Pm3mnko-xmmmyeckne Metogbl http://nizrp.narod.ru/
aHanmsa [TekeT] Y1l metod/kafobshineorg
Xpomartorpadumyeckne M-B0 06pasosanus v h/9.pdf
MeTombl  aHanuea:  yue. Haykn PO, CIM6 I'TYPI. - 2014 ’
nocobune gna  CTyAeHTOB Cre.: CrerTyPN
3a04HOM hopMbl OBY4EHUSI
r.®. TnMpyrno, O.B.[XpomaTorpaduryeckue M-Bo obpasoBaHusa n http://nizrp.narod.ru/
depoposa, P. A. Cmut [meTtoabl aHanus3a  [TekcT]: Haykn PO, BLUT3 2017 metod/kafobshineorg
yueb. nocobue CnerynTtp. - CIo.: h/18.pdf
BWTS Creryntp
e e T o
o . Haykn P®, CM6ITYPII. - 2009 '
TUTpoBaHue [TekcT] : y4yebHo Cr6.- CAGFTYPH
-MeTogumn4yeckoe nocoodume o
r®. Tpyrno, A.A.|OnTtnyeckne metogbl aHanm3al M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
KomuccapeHnkoB, B.A.|[TekcT] y4yebHo-| Hayku P®, CMGITYPI. — 2010 metodoptika.htm
depnopos MeToan4eckoe nocobue cne.: CrierTypn

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnmoTeyHas cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoTeka BLUTS CIMB MYMNTL [OneKkTpoHHbI pecypc).
OneKTPOoHHO-6MbnmMoTeyHasn cuctema "Aibykc" [OnekTpoHHbIn pecypc]. URL: http://www.ibooks.ru/

URL: http://nizrp.narod.ru

6.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOBGXoAMMON AN ocyLlecTBleHMA obpa3oBaTeNnbHOro
npouecca no gucumnnuHe




AyauTopus

OcHalleHue

b-316

BbiTsKHbIE WKadbl, BeCbl aHanuMTU4Yeckue, KOMMMEKT NOoCyAbl AN KONMYeCTBEHHOro aHanmsa
n BOAOMOArOTOBKM, BaKyyMHbIN CYLUMNIBbHBIN wkad, aneKkTpu4eckune NANTKN.
CneunanuanpoBaHHas yyebHaa nabopatopus OXMA c Heobxoaumbivm ob6opygoBaHMEM:
CnektpodotomeTpbl u hoTokonopmumeTpbl PIK 56-M, KOK-2, KOK-3, KOHnko 1201, CP-2000, pH
— meTpbl Mapku UMJT — 301, xpomaTorpad LiseT 100, BbICOKOYACTOTHBIE TUTPATOPLI, aHaNM3aTop
BonbTtamnepomeTpudeckuin AKB — 07 MK, npubop ans kanunnspHoro anektpodopesa «Kanenb
3»,ycTaHoBKa Ans NpoBefeHns npoLecca MOHUTHOrO YMSArYeHus Boabl.

B-306

BbiTskHbIE WKadbl, BeCbl aHanMTUYecKMe, KOMMMEKT NOCyAbl AN KONMYECTBEHHOrO aHanmsa
1 BOAOMOATOTOBKW, BAKYYMHbIV CYLUUIBbHBIN LKA, 3NEKTPUYECKME MINTKU , CNEKTPOOTOMETPbI
n chotokonopumeTpbl ®IK 56-M, KOK-2, KPK-3, FOHuko 1201, CP-2000, pH — meTpbl mapku UTMJT
— 301, xpomatorpad LiBet 100, BbICOKOYACTOTHbIE TUTPATOPbI, koHUeHTpaTtomep KH-1, npnubop
AN kanunnsapHoro anekTpodgopesa «Kanenb 3»

YyebHasa aygmtopusi

MynbTmeauminHoe obopynoBaHue, cneumnanmanpoBaHHas mebernb, focka

JlekunoHHas
ayauTopus

MynbTumeauitHoe obopyaoBaHue, cneunanusnpoBaHHas mebenb, Aocka




