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9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llenbto ocBoeHusi yvyebHOM AMCUMNNUHBI sBnsieTcs opmmpoBaHme Yy obyvatoLmxcs
3HaHUN O TeOpPeTUYEeCKUX U MNPaKTUYECKMX OCHOBaX (PU3UKO-XMMUYECKMX MEeTOAOB aHanuia
Buonormyecknx cpeq ¢ NPUMeHeHNeM COBPEMEHHOIO aHanMTU4Yeckoro obopyaoBaHus.

3adayu y4yebHoU OucyurnuHsbl.

® UN3Y4UUTb TEeOpeETUYHECKMNE N MNMPaKTU4EeCKNe OCHOBDI CbVI3VIKO-XVIMVI‘-IeCKVIX MeToaoB
aHannmsa, X JoOCToOnHCTBa N HEAOCTAaTKU,

e OBnageTb NPaKTUYECKMMN NpueMmammn PU3NKO-XMMNYECKUX METOO0B aHanmsa u
0CBOUTb CNocobbl 06paboTKkM pe3ynbTaToB aHANMTUYECKUX OnNpeaeneHnn.

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

yyebHaa aumcuunnuHa «CoBpeMEHHble MeToAbl aHanu3a Guonornyeckmx cpeg» OTHOCUTCA K
basoBomy 6rnoky (Bb1) BapuatMBHOM YacTu gucumnivH  (POPMUPYEMOK  y4aCTHUKaAMMU
obGpasoBaTenbHbIX OTHOLUEHWA) MO MNOArOTOBKE cneunanucta no HanpasneHutoo 30.05.01
«MeguumHckas BMoOXuMmsa».

B pesynbtate OCBOEHMSI AOUCUMMAMHBLI CTYAEHTbl AO/MKHbl OBMafeTb  3HAHUAMM
TEOPEeTUYECKNX OCHOB BaXKHEWLIMX COBPEMEHHbIX (PU3MKO-XUMUYECKUX METOOO0B aHanuaa
Buonormyecknx cpea, a Takke npasunamm paboTbl C aHaNUTUYECKMM 060pYyAOBaAHNEM.

N3yyeHne HasBaHOro Kypca npegnonaraeTt, YTo CTyAeHT BnageeT 3HaHusMu 6a30BOro
NpodeCcCUoHaNbHOro UMKNa: opraHM4Yeckon n omnsan4ecKkomn XMMnu.

11. MNMnaHupyembie pe3ynbTaTbl O0y4YeHUA MO AucuMNnMHe/MoAaynio (3HaHUA, YMEHUSs,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs o6pa3oBaTeribHOW
nporpamMmbl (KOMNETEHUUAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4eHus
KOMMNeTEHL MM
MK-3 CnocobeH MK-3.1 BbinonHeHune 3Hamb: 0coGeHHOCTN 06 BHEKTOB aHanuaa,
NpOBOAMUTbL Hay4Hble dyHOaMeHTanbHbIX | OCHOBHblE (PU3UKO-XMMUYECKMNE MOHATUS U
nccnegoBaHus B Hay4HbIX MeToapbl.
obnactm MeauuUuHbI nccnegoBaHun B Ymemsb: ncnonb3oBaTb COBpEMEHHOE
n Guonorun obrnactn megmumHel | nabopatopHoe obopyaoBaHue,
1 Guonorum aHannamMpoBaTb NOMy4YeHHble
aKcnepuMeHTanbHble pe3ynbTaTthl U
nraHupoBaTh UccrenoBaHue ans
peLleHns HoBbIX 3agay B obnactu
MeauLUMHbI 1 Bruonoruu.
Bnadems: OCHOBaMu TEXHUKN
COBPEMEHHOI0 XUMUYECKOTrO
3KCMepMMeEHTa, HaBblkaMy aHanUTU4eCcKon
paboTbl ANsi peLleHnst HayYHbIX 3adad
12. O6bem gucuMnuHbI B 3a4eTHbIX eanHuuax/yac. — 2/ 72.
dJopma npomemyTquoﬁ aTTectTauuvum __3a4vyetr
13. TpyaoemkocTb No Buaam y4yebHon paboTbl
TpynoemMKkocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
2 cemecTp
AyaNTOpHbIE 3aHATUA 44 44
nekumnmn 16 16
B TO',V' nabopaTtopHble 16 16
yucne:
rpynnoBble KOHCYrsTaunm 12 12
CamocTosaTenbHasl pabora 28 28
NToro: 72 72




13.1. CopepxaHue QUCLUNMIUHDI

Peanusauuns

pasgena
HaumeHoBaHwue pasgena ONCUUNNUHBI C

Ne n/n CopepxaHve pasgena gUCLMNINHbI

ANCUUNNNHBI NOMOLLIbIO
OHMNanH-Kypca,

QYMK*

1. Nlekumn

11 XnMmunyeckun aHanus. | buonorunyeckne cpeqbl. OcobeHHoCcTH
MeToabl nccrnegoBaHus | NpoboMoAroToBKA.  3JTanbl  XMMWYECKOTO  aHanusa.
cocTosHMA  BewectBa B | Agcopbums " necopbums (copbeHThI n
pacTBopax pacTsopuTenu).

1.2 Xnmundeckme meToabl | TuTpumeTpmnyeckme metoabl aHanusa. CTaHpapTHble
aHanuaa. pacTBopbl. Cnocobbl TUTPOBaHUA. PacueTnl

TMTpoBaHus. Pacyer pH B pactBopax CuUnbHbIX U
cnabbix  npotonuTtoB, amdonutoB,  OydepHbIX
pacTtBopax. KucnotHo-ocHoBHOe TuTpoBaHue. Kpusbie
W UHOMKATOPbI KUCNOTHO-OCHOBHOIO TUTPOBaHUS.
KomnnekcoHomeTpuyeckoe,  ocagutenoHoe "
OKUCIIUTENbHO-BOCCTaHOBUTENBHOE TUTpOBaHMe.
Pabo4yne pacTBopbl M UHAMKATOPbI.

1.3 Xpomatorpaduyeckme Knaccudmkaumss  xpomartorpacpmyecknx  mMeTonoB
MeToAbl aHanunsa. aHanusa. XpomaTorpaduyeckue napameTpsbl.

Ma3oBasi xpomatorpadusi. Ma3oBas Xpomatorpacdus. XapakTepucTukm
"a3o-xmaKocTHas yOEPXUBaAHUS,  KO3MMUUMEHTbl  pacnpeneneHus.
xpomaTtorpadusi. Cxema ycTponctea rasoBoro xpomarorpadpa: 6ok
YKvugkocTtHas BBOAA M ucnapeHuss npobbl, KOMOHKW, TEPMOCTaThl,
xpomaTtorpagus aetektopbl. [logBwkHble WM HenoABwXHble ha3bl B
rasoBomn xpomarorpaduu.
[aso-xmgkocTHad xpomartorpadus. [loaBukHble K
HenoaABWXHbIE dasbl B ra3o->XWAKOCTHON
Xpomatorpadcun.
YKngkoctHaa xpomaTtorpadus. BbicokoadpdekTmHas
XugkocTHas xpomatorpadumst (BOXKX). AnnapaTypa B
METOAE XMAOKOCTHOM Xxpomartorpadun. NoaBuxHbie U
HenoABWXHbIE pasbl.

1.4 NoHooBbmeHHass 1 renb- | XXugkoctHo-agcopbunoHHas xpomartorpadus.
XpomaTtorpadus NoHoobmeHHas XpomaTorpadus. WoHHas
lNMnockocTHas xpomarorpadus. ['enb-xpomaTorpadus.

XpomaTtorpadus lMnockocTHas xpomaTorpadms  (TOHKOCMOWHAasA U
OymaxHasi). KayeCTBEHHbIN M KONMWYECTBEHHbLIN
aHanwms.

15 OneKkTpoxmMmnyeckme CywHocTb ANEKTPOXNUMUNYECKNX npoLeccos.

MeToAbl aHanusa Knaccudpukauma anekTpogoB,  3MneKTpoxummnyeckas

MoTeHunomeTpus, averika. [Npsmas noTeHUnomMeTpuss (MOHOMETPUS) U

KOHAYKTOMETpUS, NoTeHLMOMETPUYECKOE TUTPOBAHME.

BONbTamMnepomMeTpus, MpsiMas KOHOYKTOMETPUS U  KOHAOYKTOMETpUYecKoe

KynoHOMeTpUS. TUTpoBaHve. BonbTamnepomeTpusa: aHoAHbIA U
KaTOAHbIN TOK. ONeKkTpodbl, BONbTaMnepHble KpUBbIe.
MpsiMass  KynmOHOMETpMS M KYNOHOMETpUYECKoe
TUTPOBaHME.

1.6 CnekTpockonuyeckue MonekynsapHo-abcopbunoHHasa cnektpockonus (MAC).
MeToAbl aHanunsa. ATomHo-abcopbunoHHas cnektpockonust (AAC).
MonekynspHo- ATOMHO-3MunccuoHHasa cnektpockonusa (A3C).
abcopbunoHHas Cxewmbl ONTUYECKMX CMEeKTPOMETPOB B
CNeKTpocKonus. CMEKTPOCKOMUYECKNX MeToaax aHanusa.
ATOMHO-abcopbunoHHast U | KauyecTBEHHbIM U KONMYECTBEHHbIM aHanms.
aTOMHO-3MMUCCUOHHas
CMEeKTPOCKONus

1.7 Cnekrpockonusa AMP CnekTpockonua S4epHOro  MarHUTHOrO  pe3oHaHca

(AMP). Bo3byxgeHue siaep B MarHUTHOM More,




yCroBMe MarHUTHOro pesoHaHca. Yctpouctso AMP-
crneKkTpomeTpa.

1.8 Macc-cnektpomeTpus Macc-cnektpomeTpus. YCTponcTBo mMacc-

crnektpomeTpa. Cuctembl BBOAa MpoOObl, WCTOYHUKU
MoHu3aumn, OeTeKTopbl. KauecTBeHHbIN "
KONMNYECTBEHHbBI aHanM3 B Macc-CneKTPOMETPUM.

3. labopaTopHble 3aHATHA

3.1 Xnmunyeckun aHanu3. | BeogHaa  Gecepa. MHCTpykTaxX  nNo  TexHuke
MeTogapl nccnegoBaHus | 6esonacHoCTH npu paboTe B XUMUYECKOWN
COCTOSIHMA  BelecTBa nabopatopun. TpeboBaHUs K XUMUYECKOMY aHanuay.
pacTBopax OcCHOBHblE MeTOAbl M3Y4EHMSI COCTOSIHUSA BeLLecTBa.

Cnocobbl BbIMUCNEHMS KOHLEHTpaUW BELLECTBa.

3.2 XvmMmundeckue meTodbl | KNCnoTHO-OCHOBHOE TUTPOBAaHKE.

aHanusa JlabopatopHas pabota. CraHgaptmsaums HCl no
nepsu4yHomy ctaHgapTtHomy pactsopy 0,1 M Na,COs.
Onpegenenve kapboHaTHOM XEeCTKOCTW BOAbl.

3.3 Xpomatorpaduyeckme Xpomatorpadumyeckme napameTpsbl,

MeToAbl aHanuaa. NOABWXHbIE W  HEMOABWXHble pa3bl B rasoBow
a3oBass xpomartorpacdus. | xpomartorpadun.

Ma30-xungKocTHas JlabopatopHasg paborta. AHanuM3 cmecen cnupToB
xpomartorpacums. MEeTOAOM ra3o-XMAKOCTHOW XxpomMaTorpadum.
YKugkocTtHas

XpomaTorpadus

3.4 NoHoobmeHHass u  renb- | llabopaTopHasa paboTa. PasgeneHve cmecu
xpomaTorpadus aMMWHOKMCIIOT METOA0M ByMadkHOW xpoMaTorpaduu.
lMnockocTHas JlabopatopHaa pabota. OnpegeneHue coaepkaHus
XpomaTtorpadums Na,SO, MeTogomM MOHOOBMEHHON XpomaTtorpaduu.

3.5 OnekTpoxnMmnyeckme JlabopatopHas paboTa. N3y4yeHne KoHLEHTPaLMOHHOM
MeToAbl aHanmaa 3aBMCMMOCTUN HUTPAT-CENEKTUBHOMO 3N1EKTPoaa.
MoTeHunomeTpus, JlabopatopHas pabotra Onpegenenne unoHoB Fe (1)
KOHOYKTOMETpUS, NOTEHUNOMETPUYECKMM  TUTPOBAHMEM OUXPOMATOM
BONbTaMMNepoMeTpus. Kanus.

3.6 OnekTpoxnMmnyeckme JlaGopaTtopHas paboTa. KynoHomeTpuyeckoe
MeToAbl aHannsa onpegenenvne meam (ll).

KynoHomeTpus.

3.7 CnekTpockonuyeckne JlabopatopHasa pabota. PoToKONOPMMETPUYECKOE
MeToAbl aHanuaa. onpegenenune Fe (Ill) unn Cu (ll) B pacteope.
MonekynspHo-
abcopbumoHHas
cnekTpockonus.

3.8 CnekTpockonuyeckue JlabopatopHaa pabGota. OnpegeneHue HaTpusa U
MeToAbl aHanuaa. KanuMs npu COBMECTHOM TMPUCYTCTBMM B pacTBope
ATOMHO-abcopOLMOHHas METOAOM nrameHHoOn doTomeTpun (aTomHo-
aTOMHO-3MMWCCUOHHas SMWCCUOHHBIV aHanma).
cneKkTpockonus

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

No Buabl 3aHsTUIA (4acos)

h HaumeHoBaHve pa3sgena Jlabopa | [pynnoBble

n/ CamocTosiTenbHas

n ONCUUMINHbI JNekuun TOp- KOHCYIb- pa6ota Bcero

Hble Taunn

1. | Xvimudeckun aHanms.
MeTtogbl  MccnegoBaHus 5 i 4 6
COCTOSIHMS BellecTBa B
pacTBopax

2 | XvMun4yeckue mMeToabl 5 5 5 9
aHanuaa

3. | XpomaTorpadguyeckume
MeToAbl aHanmaa.
["a3oBaga xpomartorpadus. 5 4 5 4 12
["a30-xngKkocTHas "
XNOKOCTHas
Xpomarorpadus




4. | NoHoOOMeHHass u renb-
Xpomatorpacus
lMnockocTHas
Xpomarorpadus
5. | OnekTpoxmmnuyeckue
MeToAbl aHanunsa
MNoTeHunomeTpy,
KOHOYKTOMETpUS,
BOMbTaMNepoMeTpus,
KyrnoHoMeTpusi.
6. | CnekTtpockonuyeckne
MeToAbl aHanmaa.
MonekynsapHo-
abcopbumoHHas
CMEeKTPOCKONUS.
ATOMHO-abcopbLMOoHHas
W aTOMHO-3MWCCUMOHHas
CMEeKTpoCcKonums
Cnektpockonus AMP 2 - 2 3 7
8. | Macc-cnektpomeTpus 2 - 4 7
UToro: 16 16 8 32 72

~

=

14. MeToan4yeckune yKkasaHMAa Ans ody4aroWmMxXca Nno 0OCBOEHUIO AUCLUMNIIUHDI:

B y4yebHOM npouecce LWWMPOKO WUCMONb3yeTcs MNpoOBeAeHUs ayAUTOPHbIX 3aHATUW B
coyeTaHum C  BHeayauTopHoM paboton C  uenbo  opMMpPOBaHUA U pasBUTUSA
npodeccuoHanbHbIX HaBbIKOB Oby4varowmxca. Kaxabii obyvatowmncsa obecnedeH OOCTYNoM K
BmbnunoTteyHbiM poHaam YHuBepcuteTa n kadenpbl. ObydeHne cknagbiBaeTcsa U3 NEKUMOHHbIX
n nabopaTopHble 3aHATUS, FPYNMNOBbIX KOHCYMbTauuMh, caMocTosATenbHoOM paboTbl. PaboTta
CTYOQEHTOB C KOHcnekTamu nekumin. CTygeHTbl paboTaloT C KOHCNEKTaMU NEKUMIA, BbINOSHAIOT
3ajaHua  npenogasaTens nNpu  NOArOTOBKE K  3aHATUMSM, MOMb3yACb OCHOBHOM U
AOMONHUTENBHOW NUTEPATYPON, a Takke MHTEPHET-pecypcamu.

Tekywaa artrtectaumsa obecnedyvBaeT MNPOBEPKY OCBOEHUs y4vyebHoro maTepuana,
npuobpeTeHns 3HaHWA, YMEHUA W HaBbIKOB B XoAe paboTbl CTyAeHTOB, (POPMUPOBAHUSA
npodeccnoHanbHbIX KOMMNETEHLUWNA.

O6y4yeHune nuuy, ¢ orpaHNYeHHLIMN BO3MOXHOCTSIMIN 300POBbS OCYLLECTBNAETCS C Y4ETOM
X UHAMBMAYamNbHbIX NCUXOMU3NYECKNX OCOBEHHOCTEN U B COOTBETCTBUM C MHAMBMAOYANbHOM
nporpaMmmon peabunuraumn.

15. lMepeyeHb OCHOBHOM WU [AOMNONHUTENIBHOW §NUTEpaTypbl, PEeCypCoOB MWHTEPHET,
HeoO6XxoAUMbIX AN OCBOEHUA AUCLUNIIUHDI

a) OCHOBHas nuTeparypa:

Ne n/n McToYHMK

BepwimHuH B. N. AHanuTuyeckas xummus [ONeKTpoHHbIN pecypc] : y4ebHuk / B. . BepwnHuH, W.
1. B. BrnacoBa, U. A. Hukudoposa. - 3-e u3g., ctep. - Caxkr-lNeTtepbypr : NlaHb, 2019. - 428 c. —
https://e.lanbook.com/book/115526

Bnacosa E.[. AHanuTuyeckas xumusi: xumumyeckne metoabl aHanusa / E.I. Bnacosa, A.®.
Kyko, WN.®. Konocoea, K.A. Komaposa, B.B. KyaHeuoB [n gp.]. — M.: Jlabopatopus
3HaHM,2017. — 457 c. (y4ebOHuK p[ns BbICWEN LWKoMbl). TekcT: anekTpoHHbin // 3BC
"KoHcynbTaHT cTyadeHTa": URL: https://www.studentlibrary.ru/book/ ISBN9785001015543.

6) fononHUTENbHasa NuTeparypa:

Ne n/n MCTOYHNK

OCHOBbI aHanMTUY4ecKOW XuMMuMM : B 2 T. : y4ebHuMK: Ons cTyg. By3oB, O0Oy4. MO XUM.
3 Hanpasnenuam / nog ped. 0. A. 3onotoBa. — Mockea : Akagemus, 2014. T.12 /[ T. A
Bonbwosa u ap. | - 6-e usg., nepepab. u gon. - 2014,

4, KpuctunaH I'. AHanutndeckas xumms: B 2 kH. / . KpuctumaH. CIM6.: BuHom. 2009.

Benosa E.B. ®usnko-xummnyeckme mMetoabl UccrefoBaHus B meguumHe u Guonorun: yvyebHoe
nocobne / E.B. benosa, K.O. lNepmaH, A.B. AdaHackeB, O.M. Cntocap, T.A. V/BaHoB3;



https://e.lanbook.com/book/115526

| | MepguumHcknin yumsepcuteT Peasuna. — MockBa, N3gaTtensctBo «[ paHuya», 2016.
B) UH(pOpMaALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHbIE PECYpChl:

Ne n/n Pecypcbl UHTepHeT
6. OEC «KoHcynbmaHm cmydeHmay, http://lwww.studmedlib.ru
7. www.lib.vsu.ru — 3H6 BI'Y
8. WHmepHem-pecypchl no memodam XuMu4eckoao aHasu3sa - http://www.rusanalytchem.org
9. «AHanumuka-Mup npogheccuoHanosy http://www.anchem.ru/
10. 3YMK https://edu.vsu.ru/course/view.php?id=16126

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCTOATeNIbHOW pa6oThl

Ne
n/n

NcTouHnk

BacunbeBa B./. CnekTpanbHble MeToabl aHanu3a. lNpaktuyeckoe pykoBoAcTBO: y4ebHoe nocobue
1 / nog pen. B.®. CenemeHeBa, B.H. CemeHoBa / B./. Bacunbesa, O.®. CtosiHoBa, W.B. LkyTuHa,
C.MN. Kapnos, B.®. CenemeHes, B.H. CemeHos. - Cl16.: "JIAHbL', 2014. - 416 c.

CokonoBsckun A.E. ®unsmko-xummdeckne metoapl aHanmsa: ydeb. nocobue / A.E. COKONOBCKUN,
E.B. PaguvoH. - Munck: BI'TY, 2007. - 128 c.

CymnHa E.I. ToHkocrnonHasa xpomaTorpadumsi. TeopeTudeckme OCHOBbl W NpaKTUYeckoe
3 npumeHeHne / E.I'. CymnHa, C.H. LlUTbikoB, H.B. TiopumHa. - CapatoB: m3g-Bo CapaToBcKoOro
yHuBepcuteta, 2002. - 108 c.

KpbicaHoBa T.A. PU3MKO-XMMUYECKME METOAbLI aHanNu3a NpMpoaHbIX CoeauMHEHNI: XpomaTtorpadus
4 n cnektpockonus / T.A. KpbicaHoea, [1.J1. KotoBa, B.A. KpbicaHoB, A.H. 316noB, B.®. CenemeHes.
- BopoHex: ML “Hay4Hasa kaura”, 2016. - 62 c.

EnnceeBa T.B. MeTtogbl pasgeneHus u  BblAeNEHUS BELWECTB B XUMUKW, MeOUUUHE,
npombiwneHHom npoussoacTtee / T.B. Enwuceea, J1.C. Heuyaea, A.H. 3a6noBs. BopoHexckuit
rocygapcTBeHHbIM  yHuBepcuteT. — BopoHex :  WspgaTenbcko-nonurpaduyeckuii  LEHTP
BopoHexckoro rocyaapctBeHHoro yHusepcureta, 2013. — 62 c.

17. OO6pa3oBaTesfibHble TEXHONIOrMMKU, WUCMNOSib3yeMble NpuU peanusauum Yy4ebHoOMU
AUCLUUNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe 06y4eHue):

Mpn peanusaumm y4yebHOM AMCUUNINHBI UCMNONb3YIOTCA 3fIEMEHTbI 3NEKTPOHHOro 0by4veHus
(30) n guctaHunoHHble obpasoBaTenbHble TexHonormm (JOT) B 4acTn OCBOEHNSA NEKLMNOHHOMO
mMaTepuana, npoBeAeHMs TeKylwen W MPOMEXYyTOYHOM aTTecTauun, NpoBeaeHUs 4YacTu
nabopaTtopHbix paboT u camocTosaATenbHOM paboTbl obyyarwmxcsa no  OUCUMMINHE,
nosgonsitowme obecneymBatb  OMOCpedoOBaHHOE  B3auMMOAEWCTBME (HA  pacCTosAAHWMK)
npenogaeatenen n oby4varolmxcs, BKIOYAA MHCTPYMEHTbl 3NEKTPOHHOW WH(OPMaLNOHHO-
obpasoBatenbHon cpeabl BIY «3nekTpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHne BeOMHApPOB, BUOAEOKOHMEPEHUMN, B3aMMOAEWCTBME B COLCETHAX, MOCPEACTBOM
9NEKTPOHHOM MNOYThbl, MecCeHmpKepoB. [ns OCBOEHWS AUCUUNINHBI PEKOMEHAYETCS CNMCOK
nuTepaTypbl U PECYPChI ANt ANEeKTPOHHOro oby4denunsa (30) (n. 15).

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme QUCLUNIINHDI:

Becbl aHanuTuyeckme; BeCbl TEXHUYECKNE; OUCTUNNATOPLI NabopaTopHble; MoHOMepbl JB-74;
KyJIOHOMETpUYECKNE YCTaHOBKM; hoToanekTpokonopmumeTpbl KPK-2; nnameHHble aHanu3aTopsbl
xngkoctn MAX-1, MAX-2; cnektpogoTomeTpbl CP-56, CP-2000; xpomaTorpad rasoBbii
Chrom-4; noHooGMeHHble KOSOHKM; XpomaTorpadmyeckas Oymara; cywunbHble LwKadbl,
MydenbHble NeYN; XMMUYECKMNE PEeaKTUBbI; XMMUYeCcKasi nocyaa.

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLEen U NPOMEXYTOYHOM aTTecTauum


http://www.lib.vsu.ru/
http://www.anchem.ru/
https://edu.vsu.ru/course/view.php?id=16126

MopanoK OLEHKM OCBOEHMs obyvallmMmuca yd4eGHOro MaTepuana onpegensiercs
coep)aHMeM creayoLmx pa3aenos AUCLUNINHBI:

mﬁ. H;?v?cﬂi?%iii??mpoagfﬁ;?)a KomneTeHuus OueHouHble cpeacTBa
1.1 | Xvimnyeckun aHanms.
MeToapl nccnenoBaHus
COCTOSIHMSAI BellecTBa B Mk-3.1 Konnokeuym 1
pactBopax
1.2 | Xumu4yeckme MeToAbl nK-3.1 JlabopatopHasg pabota Nel,
aHanmaa. ' Konnokesuym 1

1.3 | Xpomatorpaduyeckme
MeToAbl aHanuaa.
"a3zoBag xpomartorpadusi. JlabopaTtopHas pabota Ne2,
Ma3o-xungKocTHas MK-3.1 KOIFIOKBUYM 2
XpomaTtorpadgusi.
*KuakocTtHas
XpomaTtorpagus

1.4 | NoHooOMeHHaas w©  renb-
xpomaTorpadus
lMnockocTHas
Xpomartorpadcusi

1.5 | OnekTpoxummyeckmne
MeToAbl aHanmaa
MoTeHumomeTpus,
KOHOYKTOMETpUS,
BOMbTaMMnepomMeTpus,
KyJTOHOMETPUS.

1.6 | CnekTpockonuyeckue
MeToAbl aHanusa.
MonekynspHo-
abcopbunoHHas nK-3.1 JlabopatopHble paboTbl Ne7,8,
CMEKTPOCKOMUA. ' KONMOKBUyM 4
ATOMHO-abcopbLMOHHasa 1
aTOMHO-3MMWCCUOHHas
cneKkTpockonus

1.7 | CnekTtpockonua AMP MK-3.1 Konnoksuywm 4
1.8 | Macc-cnektpomeTpus MK-3.1 Konnoksuywm 4

JlTabopaTopHbie paboTbl Ne3,4,
MK-3.1 KOMNMNoKBMyMm 2

JlTabopaTopHbie paboTbl Ne5,6,
MK-3.1 KOSNMOKBUYM 3

MpomexyToyHasi aTTecTauus MepeyeHb BOMPOCOB K 3a4€Ty
dopma KoHTpons — 3a4eT

20. TunoBble OLEHOYHble cpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegensilowme
npoueaypbl OLleHUBaHUA

20.1. TekyWwM KOHTPOSb YyCreBaeMocTu

KoHTponb ycneBaemocTV No AUCUMMMNHE OCYLIECTBASETCA C MNOMOLLbK MNpoBeAeHUs

KOJINTOKBMYMOB U1 MO NPOBEPKE BbINONIHEHUS CTyAeHTamu nabopaTtopHbiX paboT.
OnucaHue mexHonoauu npoeedeHusi KOoKeuyma:

O6yvatowminca nonyyaeT BONPOChI M3 YMcna NpeanoXeHHbIX, Bpems Ans nogrotoekun gaercs 30-
40 muH. lMocne TOro, Kak CTygeHT OTBETUST Ha BOMPOCHLI, NpenogaBaTenb MMeEET MpaBoO 3adaTb
AONOMHUTESNbHbIE N YTOYHAIOLLME BOMPOCHI, KOTOPblE CBA3aHbl C Bonpocamun buneta.

OnucaHue mexHonoauu nposepku nabopamopHbix pabom:

Ob6yvatowminca npeacraenseT pesynbTaTbl nabopatopHon paboTbl npenogaBaTento B AeHb ee
BbINOSIHEHWS.

B na6bopatopHon paboTe oueHuBaeTcsa: 1) npaBWbHOCTb  BbINOSHEHWS  paboTbl MO
COOTBETCTBYIOLLEN MeToAMKe; 2) NOMHOTa TEOPETUYECKUX 3HAHUA MO CYLWHOCTM BblOpaHHOW TeMbl; 3)
YMEHME MpaBWUfIbHO MNPOBOAMTbL BbIMMCIEHMS, CTAaTUCTUYECKYD 00paboTKy pesynbTaToB aHanmaa,
06o0watb 1 genartb BbiBOAbI; 4) cobniogeHne TpeboBaHUM K 0hOPMITEHMIO.



Hanunune BbINOMHEHMs1 BCeX 4YeTblpex YCMOBUMI [aeT BO3MOXHOCTb NpernofaBaTentd MNpUHSATbL
AaHHyto paborTy.

NMepeyeHb BONPOCOB KOMNTOKBMYMOB (YCTHbIW ONpoc):

Konnoksuym Nel.
1. Buonoruyeckune cpegpl. OcobeHHOCTN NPoboNoaroTOBKMN.
2. XuMunyeckuin aHanms (atanbl, TpeboBaHust). Agcopoums u gecopoums (CopbeHTbl 1 pacTBOPUTENN).
3. XvmMmnyeckne wmeToabl aHanm3a. KucnoTHo-ocHoBHoe TuTpoBaHue. CyuHocTe metopa. Pacuyetbl B
TMTpMMeTpun. PacyeT pH B cunbHbIX 1 cnabbix NnpoTonutax, consx u 6ydepHbix pacTBopax.
4. KpvBas KNCNOTHO-OCHOBHOIO TUTPOBaHWs. IHaMKaTopbl U CTaHAapTHbIE pacTBOpbI.
5.KomnnekcoHomeTpuyeckoe,  OCaguMTeNbHOE UM OKUCIMTENbHO-BOCCTAHOBUTENBbHOE  TUTPOBAHUE.
WHaukaTopbl n cTaHgapTHbIE PacTBOPbI.

Konnoksuym Ne2.
1. Knaccudukauums xpomatorpaduyeckmx MeTogoB aHanmsa. Xpomartorpaduyeckmne napaMmeTpsbl.
2. la3oBaga xpomaTorpadusi. XapakTepucTukn yaepxuBaHus, KoauuneHTbl pacnpeaeneHums.
3. Cxema ycTpoKcTBa rasoBoro xpomaTtorpada: 6nok Beoga v ncnapeHus npodbl, KOMOHKU, TEPMOCTAThI,
aetekTopsbl. [loasuxkHble N HENOABWXHbIE ha3bl B ra30BOWM XpomaTorpadum.
4. Taso-xugkoctHass xpomartorpadus. [logBWXKHbIE W HENoABWXHblE a3bl B  ra30-XMOKOCTHON
xpomarorpadcun.
5. XKngkoctHas xpomatorpadus. BeicokoaddeKkTnBHas xunakocTHas xpomatorpadums (BOXKX). Annapatypa
B MeToAe XWAKOCTHOM XxpomaTtorpadumu. MNoasuxHble U HEMNOABWXHbIE dasbl.
6. KngkoctHo-agcopbumnoHHasa xpoMaTorpadumsi. MloHoobmeHHast xpomaTorpadusi.
7. NoHHasa xpomaTorpadumsi ¢ MCNonb3oBaHNEM NOSABMSAIOLLEN KOMOHKKW. ['enb-xpomaTtorpadus.
8. TnockoctHas xpomaTtorpacms (TOHKocnoviHaas wn 6ymaxHas). HaHecenme npob, aeTekTMpoBaHue.
KaueCTBEHHbIV 1 KONMYECTBEHHbBIN aHanm3.
Konnoksuym Ne3.
1. CywWHOCTb 3NEKTPOXMMUNYECKMX NpoLieccoB. Knaccudumkaums anekTpoaoB, aNeKTPOXMMUYecKas syerika.
2. MNpsmasa noTeHUMoMeTpus (MOHOMETPUS) N MOTEHLMOMETPUYECKOE TUTPOBAaHNE.
3. MpsAmas KOHOYKTOMETPUS N KOHAYKTOMETPUYECKOE TUTPOBAHNE.
4. BonbTamnepomeTpusi: aHOOHbIN U KAaTOAHbIN TOK. QNEKTpoabl, BONlbTaMMnepHbIe KpUBLIE.
5. MpsaAmast KyNnoOHOMETPUSI N KYFIOHOMETPUYECKOE TUTPOBAHNE.
Konnoksuym Ne4.

1. MonekynsipHo-abcopbumoHHasa cnektpockonua (MAC). AnnapaTtypa, Ka4eCTBEHHbIN N KONIMYECTBEHHBIN
aHanms.

2. AtomHo-abcopbunoHHas cnektpockonus (AAC). AnnapaTypa, Ka4eCTBEHHbIV U KONMYECTBEHHbIV aHanms.
3. AToMHO-amuccmoHHas cnektpockonus (ASC). AnnapaTypa, Ka4eCTBEHHbIW U KONMYECTBEHHbIM aHanms.

4. CneKkTpockonusi s4epHOro MarHuTHoro pesoHaHca (AMP). BosbyxgeHve sgep B MarHUTHOM rore,
yCrnoBme MarHUTHoOro pesoHaHca. Ycrponcteso AMP-cnektpomeTtpa. NpumeHeHve AMP .

5. Macc-cnektpomeTpus. YCTPOMCTBO Macc-crnektpomeTpa. Cuctembl BBoga nNpobbl, MCTOYHMKMA MOHU3aLNM,
AeTeKTopbl.

20.2. MpomexyTo4yHan aTTrecTaums

MpomexyTodHast aTTecTaumsi npoBoanTcs cobecegoBaHMeM CO CTYAEHTOM MO BOMPOCY
ouneTa.

lNepeyeHb BONPOCOB K 3a4eTy:

1. Buonoruyeckume cpegpl. OcobeHHOCT NPOGONOArOTOBKM.

2. XvMnyeckuin aHanms. ATtanbl XMMUYECKOro aHanmaa, TpebosaHmsa. Agcopbumsa n gecopbums (CopOeHThbl
N pacTeBopuTenn).

3. Xumudyeckne wmeToObl aHanu3a. TuTpumeTpuyeckue MeTodbl aHanuida. KucroTHO-OCHOBHOE,
ocaguTenbHoe, KOMMIMEKCOHOMETPUYECKOE W OKUCIUTENbHO-BOCCTAHOBUTENbHOE TUTpoBaHWe. WHAuKaTopbl K
paboune pacTBopbl AaHHbIX MeToA0B. KpnBas KMCNOTHO-OCHOBHOIO TUTPOBaHUS.

4. Knaccudmkauma xpomaTtorpaduyeckux MeTofoB aHanuaa. XpomaTtorpadudeckme napameTpsl.

4. a3oBas xpomaTorpadms. XapakTepucTukn yaepxmnsaHus, KoadduuneHTsl pacnpegeneHus. lNMpoueccsl
pasgeneHvs B razoBon dase.

5. Cxema ycTpomncTBa rasoBoro xpomartorpada: 6nok BBoga v ucrnapeHunsi npobbl, KONOHKW, TepMocTaThl,
AetekTopsbl. [MoaBWXKHbIE N HENOABMXKHbIE (ha3bl B ra3oBor Xxpomatorpaduu.



6. [aso-xugkoctHas xpomartorpacdus. [loaBwkHble W  HenoABWXKHble pasbl B ra3o-KMAKOCTHOW
Xxpomatorpadun.

7. XXngkoctHasa xpomatorpadus. Annapatypa B MeToAe XWOKOCTHOW Xxpomartorpachun. [NoaBukHblie K
HenoABWXKHble ¢pasbl.

8. XKngkoctHo-agcopbumoHHasa xpomaTorpadus. MoHoobMeHHasa xpomaTorpadus.

9. MloHHas xpomaTorpadums 1 renb-xpomaTtorpacums.

10. lMnockocTHaa xpomartorpadus (TOHKocronHas u OymaxHas). HaHeceHume npob, aeTekTupoBaHue.
KaueCTBEHHbIN 1 KONUYECTBEHHbIV aHanma.

11. lNMpuMeHeHne NOHOOOMEHHOWM, MITOCKOCTHOM W CBEPXKPUTMYECKOW (orioMgHOM Xpomatorpacum npu
aHanu3e Gronornyecknx cpea.

12. CywWHOCTb 3MEKTPOXUMMUYECKNX MpoueccoB. Knaccndukaumsa 3nekTpodoB, 3MeKTpoXMMuYeckas
A4enka. MNpamasa noTeHUMoMeTpuUs (MOHOMETPUS) N NOTEHLMOMETPUYECKOE TUTPOBAHME.

13. MNpsamMas KOHOYKTOMETPUS U KOHOYKTOMETPUYECKOE TUTPOBAHME.

14. BonbTamnepoMeTpus: aHOAHbIV U KaTOAHbIA TOK. QNeKTpoabl, BONbTamMnepHble KpUBbIE.

15. MNMpsamasa KynoHoMeTpUsa 1 KynoHOMETPUYECKOe TUTPOBaHME.

16. MonekynsapHo-abcopbuunoHHas cnektpockonus (MAC).

17. AtomHo-abcopbumoHHas cnektpockonust (AAC). Koppekunst GOHOBOIo U3nyyYeHuns.

18. ATomHO-amuccuoHHas  cnektpockonusa  (ASC). CxeMbl  ONTUYECKMX  CNEKTPOMETPOB B
CMEeKTPOCKONMYECKMX MeToaax aHanusa. KauyecTBeHHbI 1 KONNMYECTBEHHbIM aHanma.

19. CnekTpockonusi ssgepHOro MarHUTHoro pesoHaHca (AMP). BosbyxageHue sgep B MarHUTHOM none,
YyCroBMe MarHUTHOro pe3oHaHca. Yctponcteo AMP-cnektpomeTpa. NpumeHeHne AMP.

20. Macc-cnekTpoMeTpusi. YCTPOMCTBO Macc-crnektpomeTpa. Cuctembl BBOAa MpoObl, WCTOYHUKM
NOHM3aUMK, geTekTopbl. Ka4eCTBEHHbIN 1 KONMYECTBEHHBIN aHanm3 B Macc-CrnekTpoMeTpun.

Ana oueHueaHusi pe3ynbmamoe o06y4YeHuUss Ha 3ayeme ucrnonb3yromcsi credyroujue
nokasamenu:
1) 3HaHuWe y4yeGHOro MaTepuana gUCUMNIUHBI;
2) yMeHue NpUMEeHATb TeopeTUYecKne 3HaHNA Orsi PeLleHNs NpakTUYecknx 3agav;
3) BnageHve TEOPEeTUYECKUMM OCHOBaMW AUCUMMMUHBLI, CMOCOBHOCTbL WMMCTPUpOBaTbL OTBET
npumepammu, paktamu, 4aHHbIMU HayYHbIX UCCeqoBaHUM.

,qﬂﬂ OoUeHueaHusi pe3ysibmamoe 06yquu;l Ha 3ayeme UuUcriosib3yemcs WwkKasia: «3a4meHo»,
«He 3a4MmeHO».

OueHka KpuTtepuu oueHok

3aumeno lMonHoe coomeemcmeue omeema obyyvarujeeocss 6a3080My YPOBHIO OCBOEHUSI
Heobxodumol komrnemeHyuu. [NpodeMoHCmpuUpo8aHO 3HaHUE MeopPemu4YecKUX OCHO8
OucyunauHbl, yYMeHUe [PUMEHSIMb Meopemuyeckue 3HaHusi Ond  peweHusi
npakmu4eckux 3adad, cmyO0eHm MOIHOCMbIO B8bIMOMHU fpogpamMmy nabopamopHbIX
3aHsmudl.

He 3aumeHo HeydosnemeopumernsHoe coomeemcmeue omeema oby4daroujeeocssi 6a3080My ypPOBHIO
oceoeHusi Heobxodumol KomriemeHuyuu. Y cmydeHma omcymcmeyem 3HaHue
meopemu4yecKux 0CHO8 QUCUUIIIUHbI, rpozpamma 1abopamopHbIX 3aHSIMUl 8bINoNIHEHa
4acmuyHo.

3adaHus1 pa3derta 20.1 u20.2 (pa3gen Ha ycMoTpeHve npenofaBaTersl) PEKOMEHOYKI CSl K UCMOMb30BaHUI0 N
NPOBEOEHUM Onar HOCTUHECKNX PaboT C LIErbH OLEHKM OCTaTO4YHBK 3HaHWIM NO pesyribTaTam OCBOEHMS OaHHON
OVNCUMNIHBI

Tecmoesble 3adaHus (cpedHuUll ypo8eHb CII0KHOCMU)

— CpeOHui ypoBEHb CIIOXHOCTM (B (POpMYyNMpOBKE 3adaHUs MNepeyucrieHbl BCe BapuaHTbl OTBeTa (Ha
ObpazoeamesnibHOM nopmarsne «3neKmpoHHbIlU yHUgepcumem BlY» peanu3osaHbl € MOMOWbBIO 80MPOCO8
cnedyruux muros: MHOXecmeeHHbIl 8b160p, 8EPHO/HEBEPHO, HA cOOMeemcmaue, 8ce Usu HU4Ye20)):

e 1 6ann — ykaszaH BEPHbINA OTBET;

e 0 6annoe — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YAaCTUYHO.



1. NMepeuncnutb hakTopbl, BNUSAOLWME HA BENIMYMHY CKauyKa TUTPOBAHUSA CUTTbHbIX MPOTONIUTOB:
) KOHLIEHTpaums Ncnornb3yeMbIX pacTBOPOB

) cvna anekTponuta

) Temneparypa

) BCE BbILLE NEPEYUCIIEHHOE.

Omeem: 4.

1
2
3
4

2. Nepeuncnutb nNpuvemMbl onpeaereHUss HeM3BeCTHOM KOHLUEHTpauum B MHCTPYMEHTanbHbIX
MeTopax aHanusa:

1) meToa rpagympoBoYoro rpadvka, ctaHgapToB, 4o6aBoK

2) MeToa cTaHgapToB U obaBok

3) MeToA rpagyMpoOBOYHOrO rpadmka, MHCTPYMEHTanbHoe TUTPOBaHMe

4) meToa CcTaHAapToB, A06ABOK, rpagyMpOBOYHOIO rpaduka, MHCTPYMEHTaNbHOE TUTPOBAHME.
Omeem:4.

3. YkaxuTte onanyeckum cMmbicn MOSIIPHOro KoacppmumeHTa NnornoLeHus:

1) BENMYMHa NageHnsa nsnyyvyeHns npu NnpoxoxaeHum ceeTa Yepes pacTeop

2) Benu4unHa, onpegensioLlas CKopocTb U3NyYeHus

3) BenuuMHa, MoKasblBaloLlas CKOMbKO 3NEKTPOMArHUTHOMO W3SyYeHUs MOrfoTUIIOCh pPacTBOPOM C
KOHUeHTpauuen 1 monb/ N nNpu TOMWMHE cBeTonornowatwero crost 1 cm 4) BenuynHa BepOSTHOCTU
nepexofa CUCTEMbI N3 OCHOBHOIO COCTOSIHWUSI B BO30YXAEHHOE.

Omeem: 3.

4. Kakon xpomaTtorpacdmyeckun napameTp B rasoBom xpomartorpachumm ABRAeTcsA Ka4yeCTBEHHOM
XapaKTepUCTUKOWN ANns AAHHOIo KOMMNOHEHTa?

1) oTHOLWIEHME BpeMEHN NpebbIBaHNSA KOMNOHEHTA B MOABUXKHOW 1 HENOABWMXXHOM dhasax

2) BpemMsi OT MOMeEHTa BBOAa NpoObl 40 BbIXOAa MakCUMyma XpomaTorpaddnyeckoro nmka

3) OTHOLLIEHME CKOPOCTU OBWKEHUS BELLLECTBA K CKOPOCTU ABWXXEHUS NOABMXKHOM hasbl

4) 4nCro TEeOPETUYECKUX Taperok.

Omeem: 2

5. Ha yemM OCHOBaH KyNmIOHOMeTpPUYECKUN aHanu3?

1) Ha M3MEpPEeHUN KONMYEeCTBa JNEKTPUYECTBA, HEODXOANMOro AN 3NEeKTPOXMMUYECKOrO NpeBpaLleHnst
onpeaensaemoro BeLlecTsa npu aNeKTponuae ero pacteopa

2) Ha U3MEepPEHUN CUrbl TOKa, NOTPAYEHHOW Ha OCYLLECTBEHNE ANEKTPOXMMUYECKON peakumnn B 4aHHON
npobe

3) Ha 3NEeKTPOXMMMYECKOM MOSTyYEHUM TUTpaHTa C NOCredylowen ero peakunen ¢ aHanuanpyembiv
BELLECTBOM

4) Ha onpegeneHnn BpeMEHM IMeKTponmsa npu MPOXOXKOEHUU Yepe3 pacTBOp OnpeaeneHHoro
KonuyecTsa anekTpuyecTsa

Omeem: 1

Tecmoesbie 3adaHusi (OMKpbIMbIe)

— CpedHun YpOBEHb CrOXHOCTM (B (DOPMYNMPOBKE 3afaHUA  OTCYTCTBYIOT BapuaHTbl OTBeTa (Ha
ObpasosamernibHOM rnopmare «3NeKmpoHHbIU yHusepcumem BIY» peanu3oeaHbl C MOMOWbKO B80rPOCO8
cnedyowux muros: Kopomkuli omeem, 4ucsiogoli omeem)):

e 2 6anna — ykasaH BepHbIN OTBET;

e 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YMCIIE YACTUYHO.

1. YTo Takoe cKayoK TUTPOBAHUSA B KUCJIOTHO-OCHOBHOM TUTPOBaHUN?

Omeem: pe3koe nameHeHne pH pactBopa OT COCTOsIHUSA, Korga pactBop HegotutpoBaH Ha 0,1 % ot
obbema TUTpaHTa B TOYKE IKBMBASIEHTHOCTW, OO COCTOSIHWUS, KOr4a pacTBOp MepeTMTPOBaH Ha Ty Xe
BENNYNHY.

2. D,aTb onpegeneHuve CtTaHAAPTHOMY 3N1eKTpoaoHOMY n0TeH|.many?



Omeem: 3TO NOTeHUMan nonypeakumMm Npn paBeHCTBE KOHLEHTPaUMA OKUCIIEHHOW N BOCCTAaHOBNEHHOM
copm BeLecTsa (1 MOnb/AM®), USMEPEHHbII OTHOCUTENLHO CTaHAAPTHOTO BOAOPOAHOIO 3MekTpoaa npu
pasneHnn 1 atm. n Temnepatype 25° C.

Pac4yemHbie 3adayu:
— CpedHuI YpOBEHb CIOXHOCTH:

e 5 Gannoe — 3agjava pelueHa BepHO (NOfyyeH NpaBWMbHbI OTBET, OOOCHOBAH (apryMeHTMpOBaH) XOA
peLueHus);

e 2 fGanna — pelweHve 3ajadv COOEPXUT He3HauyuTerbHble OWWOKW, HO MPUBEAEH NPaBUIbHbLIA XOA
paccyXOeHun, unu nosnyvyeH BepHbIN OTBET, HO OTCYTCTBYeT 06OCHOBaHWE XO4a ee peLleHud, unu 3agada
pelueHa He MOMHOCTbIO, HO MNOMyYeHbl MPOMEXYTOUHbIE pe3yrnbTaTbl, OTpaXatLwme NpPaBnbLHOCTb X0Aa
pelleHns 3agauv, unu, B Cnyvyae ecnv 3ajaHve COCTOMT M3 pelueHus Heckonbkux noasapad, 50%
KOTOpPbIX peLleHbl BEPHO;

e 0 Gannos — 3agava He pelleHa UNK pelleHne HEBEPHO (XOA peLUeHus OWnBoYeH MNn Coaepxmn rpydble
OLMBKN, 3HAUUTENBHO BNUSAIOLIME Ha AanbHenwee n3yvyeHue 3agadn).

— MOBbILEHHbIN YPOBEHb CIIOXKHOCTU:

e 10 GannoB — 3agjadva pelueHa BepHO (NOMNy4YyeH MpaBurbHbIN OTBET, 060CHOBAH (apryMeHTUpOBaH) xo4
peLueHuns);

e 5 DannoB — pelleHne 3agayn COAEPXWT He3HauuTenbHble OWMOKM, HO MpuMBeAeH NPaBWIbHbLIA XO4
paccyxaeHui, unv nofnyyeH BepHbI OTBET, HO OTCYTCTBYeT 060CHOBaHWE xo4a ee peLleHns, Unu 3ajada
pelueHa He NOMHOCTbIO, HO MNOMyYeHbl MPOMEXYTOUHbIE pe3ynbTaThl, OTpaxatoLwwme NPaBUNbHOCTb Xo4a
pelueHns 3agauu;

e 0 6annoB — 3agava He pelleHa Uy pelleHne HeBEPHO (XOh peLleHus ownbodeH unm cogepxu rpyobole
OLWMBKN, 3HAUUTENBHO BNUSAIOLIME Ha AanbHenwee n3yvyeHue 3agaydn).

3adaya (cpedHull ypoeeHb CII0XHOCMU):

K pacTtBopy MgSO, no6aBunu ammmnadHbin 6ydepHbin pacteop 1 20 mn 0,025 M pacTtBopa
TpunoHa B. U36biTok TpunoHa b ortutposanu 15 mn 0,02 M pactBopom ZnCl,. Hanaute maccy
cynbaTta MarHusa B uccrieayeMom pacrteope.
PeweHue: Paccuntaem KonmyecTBo MOJfb Cyrnbgata MarHusa B pactesope no opmyrne:
n (MgS0O,) = (C;-V; — C,-V;)/ 1000,

roe C; n Vi - KOHUEHTpaums n o6bem ncxogHoro pacrtesopa TpunoHa b;

C, 1 V;, - KOHUEHTpauusa n obbem pacteBopa xnopuaa umHka, nowealime Ha TMTpoBaHme n3bbiTka
TpunoHa b.

Monyyum: n (MgS0O,) = (0,025-20 — 0,02-15)/ 1000=0,0002 morib

Maccy MgSO,4 MOXXHO paccunTaTtb Kak NpoM3BeAEHME KONUYECTBa MOSb BELLLECTBA HA Er0 MOSSPHYHO
maccy.
m (MgSQO,) = n (MgSO,)-M(MgSO,) = 0,0002-120 = 0,024 &

Omeem: m (MgSQO,)= 0,024 a.
3adaya (noebiweHHbIU YPOBEHb CIIOXKHOCMU):

OnpegennTb OKUCNUTENbHO-BOCCTAHOBUTESIbHbIM NOTEeHUMan B cucteme, ecnm Kk 50 mn 0,1 M
FeCl, pobaBneHo: a) 30 mn 0,1M Ce(SO,),; 6) 70 mn 0,1M Ce(SOy),.

E? =0.77B; Eg . =144B

Fe® | Fe?* “ ce

PeweHue:
a) n (FeCly) = C-V=0,1-50 = 5 monb; n (Ce(SOy),) = C-V=0,1-30 = 3 monb
lMoTeHuman pacTeopa onpenensieTcsl peaoKc-napon MCXO4HOro BellecTBa Fe®/Fe?.

3+
_ o [Fe™]
EFe3*/Fe2* - EFeS*/Fe2+ +O’O59/1 Igﬁ
roe pacyeT AByX- U TPEXBaNeHTHOro xenesa Takos: [Fe? ] = CoVo=Cr Vo . [Fe*]= & Ve

V, +V, V,+V,



0.1-50—0.1-30 ... 0.1.30
n - [Fe*]= =0.025M; Fe¥]=
oy [Fe™] 50+ 30 [Fe™1=50 30

MopctaBnasa gaHHble TUTPOBaAHUA, Nony4aemM noTeHunan B CUCTeEMeE:

E :0.77+0,059/1-Ig%:0.77+0.059-|gl.5:0.78 B

=0.0375Mm.

Fe¥ [ Fe?*

6) 1) n (FeCl,) = C-V=0,1-50 = 5 monb; n (Ce(S0O,),) = C-V=0,1-70 = 7 monb
MoTeHumMan pacTBopa onpeaensieTcs e APYroi pefokc-napoi (Tutpanta) Ce*'/Ce*.

0 [Ce™]
Eejce = By + 0,059/1-1g [Ce®]
roe pacyeT YeThblpex- N TPEXBANEHTHOro Lepus TakoB: [Ce‘”] = CrVr=Co Vo X [Ces*] = M

Vo +V; V, +V;
Nonyunm: [Ce* ] = 0.1-70-0.1-50 _ 5147 M: [Ce® )= 0-1-50 _ 5 0417m.
50+70 50+70
nOﬂ,CTaBﬂFlFI OaHHble TUTPpOBaHUA, nosfiydaem noteHuman B CUCTEME:
E . . =144+0,059/1. IQM =142 B
cérice 0.0417

Omeem: a) 0,78 B; ©) 1,42 B.



