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PABOYAS MPOrPAMMA YYEBHOWU OUCLUUMNIIUHDI

B51.B.06 CoBpeMeHHble MeToAbl aHarnn3a buonorudyeckux cpen

1. Koa n HaumeHoBaHue cneuyuanbHoctn: 30.05.01 MeauumHckas buoxmmmng

2. Cneuyuanusauuna: MeguumHckag bnoxmmus

3. KBanudukauma BbinyCKHUKa: Bpay-OMOXMMUK

4. ®opma oby4yeHus: 0YHas

5. Kacdbeapa, oTBevarowan sa peanmsauuio AUCLUUNIUHbI: aHATIUTUYECKON XUMNK

6. CocTtaBMTENU NPOrpamMmbl:
KpbicaHoBa TaTtbssHa AHaTONbEBHA, K.X.H.

7. PekomeHpoBaHa: HMC xumnyeckoro dakynsteta, npotokosi Ne 4 ot 25.04.2023 r.

8. YuebHbIn roa: 2023-2024 CemecTtp(bl)/Tpumectp(bl): __ 2




9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llenibrto ocBOeHMst y4ebHOW AUCUMNMHBLL ABRsieTcss opmupoBaHne y obydarowmxcs
3HaHMN O TEOPEeTUYECKUX M MPaKTUYECKMX OCHOBAX (PUINKO-XMMUYECKMX METOOO0B aHanuaa
BGuonormyeckux cpeq ¢ NPUMeHeHNeM COBPEMEHHOIO aHanNUMTUYecKoro obopyaoBaHus.

3adayu y4ebHoU OuCyUrIUHBI.

® U3YYUTb TEOpETUYHECKNE U NPpaKTN4eCKne OCHOBLI CbI/I3I/IKO-XVIMI/I‘-IeCKI/IX mMeToaoB
aHalnunsa, X 4OCToOnHCTBa N HeOOCTaTKW,

e OBNnageTb NPaKkTUYECKMMMN NpremMmammn U3NKO-XMMMYECKMX METOO0B aHannsa m
0CBOUTL CNOcobbl 06paboTKN pe3ynbLTaToB aHaNMUMTUYECKUX onpeaeneHni.

10. MecTo yye6HOM ancuunnuHbl B cTpykType OOIT:

yyebHas gucuunnuHa «CoBpeMeHHble MeTodbl aHanu3a buonornyeckmx cpen» OTHOCUTCH K
basoBomy 6noky (b1) BapuaTtMBHOM YacTu AUCUMMANH  (bopMUPYyEMON  yyYacTHUKaMU
obpasoBaTenbHbIX OTHOLWEHWA) MO MOAroTOBKe cneuwanucta no HanpasneHuto 30.05.01
«MeguuunHckasa bnoxnmmns».

B pesynbTtate OCBOEHWA AUCUMMNNAWHBLI CTYAEHTbl [AOSDKHbI  OBfladeTb  3HaHUSMU
TEOPEeTUYECKMX OCHOB BaXKHEWLUMX COBPEMEHHbIX (U3MKO-XUMUYECKMX METOAO0B aHanusa
Buonornyeckux cpes, a Takke npasunamMmu paboTbl C aHanNMTUYeCKUM obopyaoBaHNEM.

N3yyeHne HasBaHOro Kypca npepgnonaraeT, YTo CTyAeHT BnageeTr 3HaHusMn 6a30BOro
NpogeCccnoHanbLHOro LnKa: opraHn4eckon n pnusnyeckon XmmMun.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMs Mo AucuUNNUHe/MOAYyNiO (3HaHUA, YMEeHUS,
HaBbIKW), COOTHECEHHbIe C NilaHNupyeMbIMU pe3ynbTaTaMn OCBOEHUA obOpa3oBaTenibHOM
nporpaMmmbl (KOMNeTeHLMAMU) U MHAUKaTOPaMN UX OCTUXKEHUA:

Kog HasBaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMNEeTEHLMN
MK-3 CnocobeH MK-3.1 BbinonHeHne 3Hampb: ocobeHHOCTN 0O BLEKTOB aHanm3a,
NpoBOAUTb HAy4YHbIE byHOaMEHTANbHbIX | OCHOBHbIE (PU3MKO-XMMUYECKUE MOHATUS U
nccnenoBaHusi B Hayu4HbIX mMeToapbl.
obnactm meauuUuHBbI nuccnegoBaHun B Ymemb: ncnonb3oBaTtb COBpEMEHHOE
n Guonorum obnacTtn meguumnHbl | nabopatopHoe obopynoBaHue,
n Guonorun aHanuanpoBaTb MOSTy4YeHHble
3KCNepUMeHTarnbHble pesynbTaThbl U
nnaHupoBaTb UccnenoBaHune ons
peLleHnsi HOBbIX 3afay B 06nactm
MeaMUMHBI 1 Bronoruu.
Bnadems: OCHOBaMMu TEXHWKM
COBPEMEHHOIo XUMUYECKOrO
9KCMEPUMEHTA, HaBblkaMW aHaNUTUYECKOM
paboThbl ANs peleHnst Hay4YHbIX 3agay
12. O6bem AUCLUUNIUHBI B 3a4eTHbIX eanHuuax/yac. — 2/ 72.
CDopma npomex(yTquoﬁ aTrectTauun __3a4vet
13. TpyAoeMKOCTb No Bugam y4yeoHom paboTbl
TpyooeMKkocTb
Bug y4ebHon paboThl Bcero Mo cemecTpam
2 ceMecTp
AyaUTOpHbIE 3aHATUSA 44 44
nexkuumn 16 16
8 TO'_VI naboparopHble 16 16
yucne:
rpynmnoBble KOHCYNbTauuu 12 12
CamocTosTensHas pabora 28 28
UToro: 72 72




13.1. CopepxaHue AUCLUNSIINHBI

Peanusauusa

pasgena
HaumeHoBaHuWe pasgena OUCUMMITVHBI C

Ne n/n CopepxaHue pasgena AUCLMNIUHBI

ONCUUNIUHBI MOMOLLbO
OHNaWnH-Kypca,

QYMK*

1. Nekuun

1.1 XvMnyeckun aHanua. | buonornyeckue cpenpbl. OcobeHHoCTH
MeTogpbl nccnegoBannst | NnpobonoaroToBkn.  ATanbl  XMMUYECKOTO  aHanusa.
cocTosiHMA  BellecTtBa B | Agcopbuus " aecopbums (copbeHThbl "
pacTBopax pacTBopuTenm).

1.2 Xummn4yeckue mMeToabl | TutpumeTpuyeckme MeToabl aHanusa. CTaHgapTHble
aHanusa. pacTBOpbI. Cnoco0bbl TUTPOBaHMS. PacueThbl

TuTpoBaHus. PacyeTr pH B pacTBopax CWIbHbIX W
cnabbix  npotonuToB, amdonuToB,  OydepHbIX
pacTtBopax. KucrnoTHo-ocHOBHoe TuTpoBaHue. Kpusble
N UHAMKATOPbI KUCIOTHO-OCHOBHOIO TUTPOBAHWSI.
KomnnekcoHomeTpuyeckoe,  ocaguTenbHoe n
OKUCNUTENbHO-BOCCTaHOBUTENBHOE TUTPOBaHMe.
Paboune pactBopbl M UHANKATOPBI.

1.3 Xpomartorpaduyeckme Knaccudpmkauma  xpomatorpadmyeckmx  MeTOL0B
MeToabl aHanumaa. aHanusa. Xpomatorpaduyeckmne napaMmeTpbi.

["asoBas xpomatorpadus. [a3oBas Xxpomarorpacgus. XapakTepucTukm
["a30-xnakocTHas yOoepXvBaHus,  KOIMUUUEHTLI  pacnpeaeneHus.
XpomaTtorpacdusi. Cxema yCTpoWCTBa ras3oBOro xpomaTtorpada: 6nok
KungkoctHas BBOAA M ucnapeHuss nNpobbl, KOMOHKW, TepmocTathbl,
XpomaTtorpadus petektopbl. [MoaBwXHbIE W HeNoABWXHble asbl B
rasoBol xpomarorpacun.
Ma3o-xugkocTHas xpomartorpacpms. [logBumkHble w
HenoaBWXHble dasbl B raso-XmaKoCTHOM
XpomaTorpadum.
KngkoctHaa xpomatorpadums. BbeicokosaddekTnBHas
XngkoctHast xpomatorpadus (BOXKX). AnnapaTypa B
METOoLE XWOKOCTHOM xpomatorpacun. NoasmkHble 1
HenoaBWXHbIe hasbl.

1.4 MoHoobOMeHHass un  renb- | XKugkocTHo-aacopbunoHHast XpomaTorpadgusi.
XpomaTorpadus MoHoobMeHHas XpomaTtorpadusi. MoHHas
MnockocTHas xpomaTtorpadus. 'enb-xpomaTtorpadus.

XpomaTorpadus MnockocTHass xpomartorpacpmsi  (TOHKOCNOWHas WU
OymaxHas). KadeCTBEHHbI U KONMUYECTBEHHbIN
aHanwms.

15 OnekTpoxumuyeckune CyLHoCTb 3NEKTPOXNMUNYECKNX NpoLEeccoB.

MeToAbl aHanm3a Knaccudmkaumss  anekTpodoB,  dneKTpoxXmmMuyeckast

[NoTeHunomeTpus, ayerika. lNMpamas noTeHUMOMEeTpUsi (MOHOMETPUS) U

KOHOYKTOMETpUS, NOTEHUMOMETPUYECKOE TUTPOBAHUE.

BONMbTaMMNepoOMeTpus, lMpsAmMas KOHOYKTOMETPMS U  KOHOYKTOMETpU4eckoe

KyJTIOHOMETpUSI. TUTpoBaHMe. BonbTamnepomeTpus: aHOOHLIA U
KaToOHbIA TOK. JMeKTpoAbl, BONbTaMMNEPHbIE KPUBLIE.
MpaAmas  KynOHOMETPUA U KyJIOHOMETPUYECKOE
TUTPOBaHME.

1.6 CnekTpockonuyeckue MonekynapHo-abcopbumoHHas cnektpockonus (MAC).
MeToAbl aHanuaa. ATomMHo-abcopbunoHHas cnektpockonusa (AAC).
MonekynspHo- ATOMHO-3MMccuoHHas cnektpockonus (AQC).
abcopbumoHHas Cxewmbl ONTUYECKNX CMEKTPOMETPOB B
CMEKTPOCKONUSI. CMEKTPOCKOMUYECKNX MeToaax aHanusa.
ATOMHO-abcopbumoHHass K | KaueCTBEHHbIN 1 KONTMYECTBEHHbIV aHaNn3.
aTOMHO-3MMWCCUOHHas
cneKkTpockonus

1.7 Cnektpockonusa AMP CnekTpockonusa S4epHOr0  MarHUTHOTO  pe3oHaHca

(AMP). BosbyxgeHve sgep B MarHMTHOM rmone,




yCrnoBue MarHUTHoro pesoHaHca. Yctpouctso AMP-
cnekTpomeTpa.

1.8 Macc-cnektpomeTpus Macc-cnekrpomeTpusi. YcTponcTeo macc-
crnektpomeTpa. Cuctembl BBOAa NpPOOLI, WUCTOYHWUKM
NoHM3aLuK, 0eTeKTopbl. KayecTBeHHbIN "
KOIMMYECTBEHHbIV aHann3 B Macc-CNeKTPOMETPUN.
3. labopaTopHble 3aHATUSA

3.1 XvMHnyeckun aHanus. | BBogHass  Gecepa. MHCTpykTaXX  No  TexHuke
MeToabl nccnegoBaHnsi | 6esonacHocTH npwm pabote B XMMUYECKOW
COCTOSIHMS  BellecTBa B | nabopatopun. TpeboBaHUs K XMMUYECKOMY aHanmay.
pacTBopax OCHOBHblIE MeTOoAbl M3YYEeHWUs COCTOSIHWUS BeLLecTBa.

CnocoObl BbIMMCNEHNST KOHLEHTPaLUA BELLECTBA.

3.2 Xumm4yeckue mMeToabl | KncnoTHo-ocHOBHOE TUTPOBaHKE.

aHanuaa JlabopatopHas pa6ota. CraHgaptusaums HCI no
nepeBuyHoMy ctaHgaptHomy pacteopy 0,1 M Na2COs.
OnpepeneHve kapboHATHOW XXECTKOCTM BOAbI.

3.3 Xpomartorpaduyeckme Xpomarorpaduyeckme napameTpbl,

MeToAbl aHanuaa. NoABWXHbIE W  HEMoABWXKHble a3bl B  rasoBoW
[asoBass xpomartorpadus. | XxpomaTorpaduu.

"a3o-xunakocTHas JlabopatopHaa paboTta. AHanu3 cmecei CnupToB
Xxpomarorpagus. METOAOM ra30-XMOKOCTHON XxpomaTtorpadun.
>KngkoctHas

Xpomartorpadus

3.4 MoHoobmeHHas wu  renb- | JllabopaTtopHasa paboTa. PasgeneHve cmecu
XpomaTtorpadus aMUHOKUCIIOT MeTOAOM ByMakHOM XxpomaTtorpadun.
[NnockocTHas JlabopatopHasa pabota. OnpepeneHve copepxaHus
XpomaTtorpadus Na2S04 METOAOM MOHOOBMEHHOM XpomaTorpadun.

35 OnekTpoxumuyeckune JlabopatopHas pabota. /3yyeHne KOHUEHTPALMOHHON
MeToAbl aHanm3a 3aBMCMMOCTU HUTPAT-CENEKTUBHOIO ANeKTpoaa.
MoTeHumomeTpus, JlabopatopHaa pabota OnpegeneHve unoHoB Fe (I1)
KOHOYKTOMETpuUs, NOTEHUMOMETPUYECKMM  TUTPOBAHMEM  OMXPOMaTOM
BONbTaMNepPoOMeTpus. Kanus.

3.6 OneKkTpoxummyeckmne JlabopatopHas paboTa. KynoHomeTpuueckoe
MeToAbl aHanu3a onpegenexue megm (I1).

KynoHomeTpus.

3.7 CnekTpockonuyeckue JlabopatopHas paboTta. PoOTOKONOPMMETPUYECKOE
MeToAbl aHanuaa. onpegenenue Fe (lll) unn Cu (Il) B pacTtBope.
MonekynspHo-
abcopbumoHHas
CMEKTPOCKONUS.

3.8 CnekTpockonuyeckue JlabopatopHasa pabGoTta. OnpegeneHve Hatpus W

MeToAbl aHanuaa.
ATOMHO-abcopbunoHHas wu
aTOMHO-3MMUCCUOHHaS
CreKkTpocKkonus

Kanus npu COBMECTHOM MPUCYTCTBUM B pacTBope
MeTo40M nsameHHoON doTomeTpun (aTomHO-
3MUCCHOHHbIN aHanus).

13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUMA

No Bugbl 3aHaTun (4acos)
" HanmeHoBaHue pasgena JTabopa ['pynnoBble
n/ CamocTosaTenbHas
ONCUMNIUHBI Jlexkumm Top- KOHCYIb- Bcero
n paboTta
Hble Tauum
1. | Xumundeckmn aHanms.
MeTogbl  mnccnegoBaHus 2 ) 4 6
COCTOSIHUS BellecTBa B
pacTBopax
2 Xumunyeckume MeToabl
A 2 2 5 9
aHanuaa
3. | XpomaTtorpadgumyeckme
MeTodbl aHanm3a.
["a3oBasi xpomaTtorpadusi.
P pacp 2 4 2 4 12
["a3o-xngkocTtHasi "
XXNOKOCTHast
XpomaTtorpadus




4. | VloHooOMeHHast W renb-
XpomaTorpadgus
MnockocTHas
XpomaTorpagus
5. | OnekTpoxummyeckne
MeToAbl aHanmaa
MoTeHumomeTpH,
KOHOYKTOMETpUS,
BOMbTaMMnepomeTpus,
KYNOHOMETpHS.
6. | CnekTpockonuyeckue
MeToAbl aHanusa.
MonekynspHo-
abcopbLmoHHas
CMNEeKTPOCKONMUS.
ATOMHO-abcopbumnoHHas
M aTOMHO-3MMUCCUOHHAas
cnekTpockonus
Cnekrpockonua AMP 2 - 2 3 7
8. | Macc-cnektpomeTpus 2 - 4 7
Wtoro: 16 16 8 32 72

~

=

14. MeToau4eckne yKkasaHus AN 00y4aroLWmUXcsa N0 OCBOEHUIO AUCLUNIIUHDI:

B y4ebHOM npouecce LWMPOKO WUCMOMb3yeTcs MNpoBeAeHUs ayaAUTOPHbIX 3aHATUN B
coyeTaHum C BHeayauTopHoM pabotom C  uUenbl  POpMUMPOBaHUA U pas3BUTUSA
npodeccuoHarnbHbIX HaBbIKOB oby4varowmxces. Kaxabii obyyatowminca obecneyeH JOCTYNOM K
onbnmoTteyHbIM hoHaam YHuBepcuteTa n kadeapbl. ObyyeHune cknagbiBaeTcsa U3 NEKLMOHHbIX
n nabopaTopHble 3aHATUS, FPYNMNOBbLIX KOHCYMNbTauuMW, CaMoCTosiTenbHOW paboTbl. PaboTta
CTYLEHTOB C KOHcnektamn nekunn. CTyaeHTbl paboTalT C KOHCNEKTaMU NEeKUMIA, BbINONHAKT
3ajaHua  npenogasaTenss nNpu  NOArOTOBKE K  3a@HATMSIM, MOMb3ysSCb OCHOBHOM WU
OOMONHUTENBHOM NUTEPATYPON, a TakkKe MHTEPHET-pecypcamu.

Tekywass aTTectauma obecnedmBaeT nNpPOBEPKY OCBOEHMs ydebHoro wmaTtepuana,
npuobpeTeHnsa 3HaHWN, YMEHWA W HaBbIKOB B XoAe paboTbl CTyAeHTOB, (POPMUPOBAHUSA
npodeccnoHanbHbIX KOMNETEHLUUN.

O6y4yeHune nuu, ¢ orpaHMYEeHHbIMN BO3MOXHOCTSAMM 300POBbS OCYLLECTBNAETCS C Y4ETOM
X MHAMBMAOYanbHbIX NCUXOM3NYECKNX OCOBEHHOCTEN M B COOTBETCTBMM C MHAMBMAOYaNbHOM
nporpaMmmon peabunurtaumn.

15. lepeyeHb OCHOBHOM W [AOMOJSIHUTENIbHOM nUTEpaTypbl, PeCypCoOB WHTEPHET,
Heo6XxoAUMbIX AN OCBOEHUA AUCLMMNIIUHBI

a) OCHOBHas nNutepartypa:

Ne n/n McTouHUK

BepwuHuH B. V. AHanutnyeckasa xmmust [OQnekTpoHHbIN pecypc] : y4ebruk / B. . BepwnHuH, W.
1. B. BnacoBa, WN. A. HukndpopoBa. - 3-e n3a., crep. - Cankr-IMeTtepbypr : JlaHb, 2019. - 428 c. —
https://e.lanbook.com/book/115526

BnacoBa E.[. AHanuTudyeckass Xxumusa: Xumumdeckue metoabl aHanu3a / E.I'. Bnacosa, A.®.
KykoB, UN.®. Konocoea, K.A. Komaposa, B.B. KysHeuoB [n pgp.]. — M.: JlaGopatopus
3HaHun,2017. — 457 c. (y4ebHuk Ons BbiCWIEW LWKOMbl). TekcT: anekTpoHHeim /[ 3BC
"KoHcynbTaHT ctygeHTa": URL: https://www.studentlibrary.ru/book/ ISBN9785001015543.

0) gononHuTenbHasa nuTepaTypa:

Ne n/n McTo4vHnK

OCHOBbBI aHaNUTUYECKOW XuUMUWM : B 2 T. : ydeOHMK: gnsa cTyd. By30B, OOy4. MO XuM.
3 HanpaeneHusim / nog pen. KO. A. 3onotoBa. — MockBa : Akagemus, 2014. T. 12 /[ T. A
Bonbloea n ap. | - 6-e 13a., nepepad. un gon. - 2014.

4, KpuctuaHn I'. AHanuTtndeckas xumusi: B 2 kH. / I'. KpuctnaH. CI16.: BuHom. 2009.

Benoea E.B. ®uanko-xummnyeckne MeToabl MCCNeqoBaHUA B MeguuuHe u Guonoruu: yyebHoe
nocobue / E.B. benoea, K.O. NepmaH, A.B. AdaHackeB, O.N. Cniocap, T.A. VBaHOB3;



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

| | MepguumHckuin yHuBepeuteT PeaBus. — MockBa, M3gatenbctBo «[paHuuay, 2016.
B) MHOPMALIMOHHBIE 3EKTPOHHO-00pa3oBaTerbHbIE PECYPCI:

Ne n/n Pecypcbl HTepHeT

6 36C «KoHcynsmaHm cmydeHmay, http://www.studmedlib.ru

7 www.lib.vsu.ru — 3HE BI'Y

8. WHmepHem-pecypckl o memodam XuMu4yecko2o aHasnusa - http://www.rusanalytchem.org
9 «AHanumuka-Mup npogheccuoHarsnos» http://www.anchem.ru/

10. JYMK htips://edu.vsu.ru/course/view.php?id=16126

16. NMepeyveHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ansi CaMOCTOATeNIbHOW paboThl

Ne
n/n

NcTouHnk

Bacunbesa B.N. CnekTpanbHble MeToadbl aHanusa. [NpakTudeckoe pykoBOACTBO: y4ebHoe nocobue
1 / nog pen. B.®. CenemeHeBa, B.H. CemeHoBa / B.W. BacuneeBa, O.®. CtosaHoBa, /.B. LUkyTnHa,
C.N. Kapnos, B.®. CenemeHes, B.H. CemeHos. - CI16.: "NAHbL', 2014. - 416 c.

Cokonosckun A.E. ®Pusmko-xummyeckme metoabl aHanmsa: y4eb. nocobue / A.E. CoKonoBcKui,
E.B. PaguoH. - MuHck: BI'TY, 2007. - 128 c.

CymuHa E.I. ToHkocnonHas xpomartorpacusi. TeopeTuyeckne OCHOBbI U MpakTudyeckoe
3 npumeHenve / E.I. CymuHa, C.H. WrbikoB, H.B. TiopuHa. - CapaTtos: u3g-so CapaToBcKoro
yHuBepcuteTta, 2002. - 108 c.

KpbicaHoBa T.A. ®usmko-xuMmmyeckme MeTodbl aHanusa npupoaHbIX CoOeauHeHnn: XxpomaTorpadus
4 n cnektpockonus / T.A. KpbicaHoea, [.J1. KotoBa, B.A. KpeicaHos, A.H. 3s6nos, B.®. CenemeHes.
- Boponex: UMM, “Hay4Has kHura”, 2016. - 62 c.

Ennceesa T.B. Metogbl pasgeneHvs U BblOeNEeHUA BeWwecTB B XMMUM, MeauuuHe,
npombliwneHHom npoussoactee / T.B. Enuceesa, J1.C. HeuaeBa, A.H. 3a6nos. BopoHexckui
rocygapcTBeHHbI  yHuBepcuteT. — BopoHex :  Wspgatenbcko-nonurpaduyeckuin - LEHTP
BopoHeXcKoro rocygapctBeHHoro yumeepenteta, 2013. — 62 c.

17. OOpas3oBaTenbHble TEeXHONOrMU, WCNOfib3yeMble MNpu peanu3aumum y4yeOHOM
OUCLUMNMNHBbI, BKMOYasi [AUCTaHUMOHHble obOpasoBaTenbHble TexHonormu (AOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0by4YeHue):

Mpn peanusaummn y4ebHOM AUCUUNIUHBLI UCTONBL3YIOTCA 3fIEMEHTbI ANIEKTPOHHOrO O0y4YeHus
(30) n guctaHumoHHble obpasoBaTenbHble TexHosormm (JOT) B 4YacTn 0OCBOEHUSA NEKLNOHHOMO
MaTepuwana, npoBedeHUs TeKyllerh W MPOMeXyTOYHOW aTTecTauuu, npoBedAeHUs 4YacTu
nabopaTtopHbix paboT W camocToATENbHOM paboTbl  obyyarwmxcsa no  AUCUMMNMHE,
nosponsawowme obecneumBatb  OMNocpedoBaHHOE  B3aMMogencTBMe (Ha  pacCTOSHWUN)
npenogaesatenen n obyvalrLlMXCs, BKIIOYAA MHCTPYMEHTbl 3NIEKTPOHHOM WH(OPMaLNOHHO-
obpasoBatenbHon cpeabl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposefeHne BeOMHAPOB, BUAEOKOHMEPEHUNN, B3aUMOAEWCTBME B COLCETHAX, MOCPEACTBOM
3NEeKTPOHHOW MOYTbl, MeCCeHIKepoB. [ANa OCBOEHWUS AUCUUNIUHBI PEKOMEHAYEeTCS ChMCOK
nuTepaTypbl 1 peECYpChbl AN 3NEKTPOHHOro oby4deHus (30) (n. 15).

18. MaTepuanbHO-TeXHUYECKOe obecnevyeHme AUCLUNIIUHDI:

Becbl aHanuTMyeckue; BeCbl TEXHUYECKME; ONCTUNNATOPLI NabopaTtopHble; MoOHOMepbl IB-74;
KyNOHOMETpPUYECKME YCTAaHOBKN; poToanekTpokosiopumMmeTpbl KOK-2; nnameHHble aHanmnsaTopbl
xngkoctn MAXK-1, MAX-2; cnektpocdotomeTpbl CP-56, CP-2000; xpomartorpad rasoBbii
Chrom-4; noHoobMeHHble KOMOHKKM; XpomaTtorpaduyeckasa 6Oymara; cylwunbHble LwKadbl,
MydenbHble NeYn; XMMUYECKMe peakTuBbl; XMMMYeckas nocyaa.

19. OueHouHbIe cpeacTBa ANA NPOBeAEHUA TeKyLLen U NPOMEXYTOYHOW aTTecTauun


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

nOpﬂ,D,OK OLUEHKMN OCBOEHUA O6y‘-lalOLIJ,VIMVICFI yqe6Horo MatTepumalia oripegendeTcd
coeprXaHmem cneagyrwmnx pasgenos ANCUUMNITNHDBILL

o KomneTteHuus

I"I\;I'I H;x&az%aiiﬁ'mp:;?ﬁ%a H OLEHOYHbIE CpeacTBa

1.1 | Xumunyeckui aHanms.
MeToabl nccnenoBaHus MK-3.1 Konnokeuym 1
COCTOSIHMSI  BelllecTBa B
pacTBopax

1.2 | Xumuyeckune mMeToAbl AK-3.1 JlabopaTtopHas pabota Nel,
aHanuaa. ' Konnoksmym 1

1.3 | XpomaTorpaguyeckme
MeToAbl aHanu3sa.
"asoBas xpomartorpadus. JlaGopaTtopHas paboTta Ne2,
["a3o-xungkocTHas MK-3.1 KOSNOKBUYM 2
Xxpomartorpadus.
>KngkoctHas
Xpomarorpadus

1.4 | NloHoobmeHHass u  renb-
Xpomarorpatus
MnockocTHas
Xpomarorpadus

1.5 | Bnekrpoxumunyeckune
MeToAbl aHanmaa
MoTeHumomeTpus,
KOHOYKTOMETpUS,
BONbTaMnepoMeTpus,
KyNIOHOMETpHS.

1.6 | CnekTpockonuyeckmne
MeToAbl aHanusa.
MonekynspHo-
abcopbunoHHas AK-3.1 JTaBopatopHbie paboTbl Ne7,8,
CMEeKTPOCKONUS. ' Konnoksnym 4
ATOMHO-abcopbunoHHas wu
aTOMHO-3MMWCCUOHHas

JTabopaTtopHble paboTbl Ne3,4,
MK-3.1 KOMIoKBuym 2

JlabopatopHble paboTbl Ne5,6,
MK-3.1 KONnokemym 3

CNeKTpocKonus

1.7 | Cnekrtpockonusa AMP MK-3.1 Konnokenywm 4

1.8 | Macc-cnektpomeTpus MK-3.1 Konnokenywm 4
MpomexyTouHasa aTTecTaums lMepedeHb BOMPOCOB K 3a4E€Ty

dopMa KOHTpONsS — 3a4eT

20. TunoBble OLEHOYHble cpeacTBa M MeToAMYECKUe MaTepuanbl, onpegensilowue
npouenypbl OLeHUBaHUS

20.1. TeKyWwmMn KOHTPONb yCNeBaemMocTn

KoHTponb ycneBaemMocTu MO AUCLUMNSIMHE OCYLLECTBMAETCA C MNOMOLLBbIO MpoBeaeHUs

KONIOKBMYMOB M MO NPOBEPKE BbINONHEHUSA CTyAeHTamMu nabopaTopHbIX paboT.
OniucaHue mexHosioauu rnpoeedeHust KOJIIToKeUyMa:

Obyuvatowmica nonyvaeT BONPOCHl U3 YUCHa NPEANOXEHHbIX, BpeMs Ans noarotoBku gaetca 30-
40 muH. [Mocne TOro, Kak CTyQeHT OTBETUN Ha BOMPOCHI, NpenogasaTeflb MMeeT npaBO 3a4aTb
AOMNOMHUTESNbHbIE N YTOYHSAIOLLME BOMPOCHI, KOTOPbIE CBA3aHbl C Bonpocamu buneTa.

OniucaHue mexHosioauu rnposepku nabopamopHbix pabom:

Obyuvatowmica npencraBngeT pesynbraTbl nabopaTopHon paboTbl npenogaBaTento B AeHb €e
BbINOJSTHEHWSI.

B nabGopatopHon paboTe oueHuBaeTcs: 1) nNpaBUMbHOCTb  BbIMOMHEHUs paboTbl MO
COOTBETCTBYIOLLEN MeToAMKe; 2) NOMHOTA TEOPETUYECKMX 3HAHWM MO CYLLHOCTW BblOpaHHOW TeMbl; 3)
yMEHWe npaBuibHO MNPOBOAUTbL BbIYMCIEHUS, CTaTUCTUYECKyt0 06paboTky pesynbTaToB aHanmaa,
o6o6wwaTtb 1 genaTtb BbiBOAbI; 4) cobniogeHne TpeboBaHUIN K 0POPMITEHUIO.



Hanuune BbLINONHEHMSI BCEX YeTbipeX YCMOBUA AaeT BO3MOXHOCTb NpenogaBaTento MPUHSATb
AaHHyto paborTy.

MNMepeyeHb BONPOCOB KOMNMOKBMYMOB (YCTHbLIN ONpoOC):

Konnoksuym Nel.
1. Buonoruyeckme cpegbl. OcobeHHOCTU NPOOONOArOTOBKM.
2. XvMuyeckuin aHanms (atanbl, TpeboBaHus). Agcopbuusi n aecopbums (CopbeHTbl 1 pacTBOpUTENN).
3. Xvmwnyeckve wmeTodbl aHanusa. KucnoTHo-ocHoBHoe TuTpoBaHue. CyuHocTb MeToga. PacdyeTbl B
TMTpUMeTpumn. PacyeT pH B cunbHbIX M cnabbix NpoTonuTax, consax n 6ydepHbix pacTBOpax.
4. KpuBasi KUCIMOTHO-OCHOBHOIO TUTPOBaHWUS. HAMKaTOPLI U CTaHgapTHLIE pacTBOPSI.
5.KomnnekcoHomeTpuyeckoe,  OCaguTENbHOE U OKUCMUTENbHO-BOCCTAHOBUTESNbHOE  TUTPOBAaHUE.
MHauvkaTopbl M cTaHA4apTHbIE PacTBOpPbI.

Konnoksuym Ne2.
1. Knaccudukauns xpomaTtorpadpuyeckmx MeTogoB aHanmsa. Xpomartorpadguyeckme napameTpsi.
2. M'a3oBas xpomaTorpacdus. XapakTepucTUK1 yaepxmBaHus, KoapduumeHTbl pacnpeaeneHus.
3. Cxema ycTponcTBa rasoBoro xpomatorpada: 6nok BBoga M mMcnapeHvsi npobbl, KOMOHKU, TepMOCTaThl,
aeTekTopbl. [oaBWxHbIE N HENOABWXKHbIE (ha3bl B ra3oBoW xpomartorpacuu.
4. Ta30-xkMpKocTHas xpomatorpadusi. [logBuxHble WM HenoaBwkHble pasbl B ra3o-XMOKOCTHON
Xpomarorpacun.
5. XXugkoctHas xpomatorpadus. BeicokoadhdekTnBHasa xunakoctHas xpomaTorpadusa (BOXKX). Annapatypa
B MeToAe KWAKOCTHOM XpomaTorpadum. MNoasuxHble 1 HenoaBuxHble ¢asbl.
6. 2KngkocTtHo-agcopbumoHHas xpomatorpadus. MoHoobmeHHas xpomaTtorpadus.
7. loHHas xpomaTorpadus ¢ ucnonb3oBaHMeM noaasnstoLen KONoHku. Ienb-xpomaTtorpadus.
8. TllnockocTHas xpomartorpadus (TOHKOCNOMHas u OymaxHas). HaHeceHwe npob, OeTekTupoBaHwme.
KayecTBEHHbIN U KONMYECTBEHHbIV aHanms.
Konnoksuym Ne3.
1. CyWHOCTb 3MNEKTPOXMMNYECKMX NpoLeccoB. Knaccugukaumsa sanekTpoaoBs, aNEKTPOXUMUYeckas syverka.
2. lNpsamasga noTeHUunomeTpusi (MOHOMETPUS) U MOTEHLMOMETPUYECKOE TUTPOBAHME.
3. NpsiMas KOHAYKTOMETPUS N KOHAYKTOMETPUYECKOe TUTPOBAHME.
4. BonbTaMnepoMeTpus: aHOL4HbIN N KaTOA4HbIN TOK. ONEKTPoabl, BOfIbTaMNepPHbIE KPUBLIE.
5. NpsiMas KyNnoOHOMETPUS N KyNOHOMETPUYECKOE TUTPOBAHME.
KonnokBuym Ne4.

1. MonekynspHo-abcopbumoHHasa cnektpockonus (MAC). AnnapaTtypa, KayeCTBEHHbIN U KONMNYECTBEHHbIN
aHanus.

2. AtomHo-abcopbumoHHas cnektpockonus (AAC). AnnapaTypa, Ka4eCTBEHHbIA U KONTMYECTBEHHbIV aHanms.
3. ATOMHO-3MUnCCHMOHHas cnekTpockonusa (ASC). AnnapaTtypa, Ka4eCTBEHHbIN N KONMYECTBEHHbIN aHanms.

4. CnekTpockonusa si4epHoOro MarHUTHoro pesoHaHca (AMP). Bos3byxaeHue sigep B MarHUTHOM nore,
yCrnoBue MarHUTHOro pesoHaHca. Ycrponcrteo AMP-cnektpomeTpa. NpumeHeHne AMP .

5. Macc-cnektpomeTpusi. YCTPOUCTBO Macc-crnekTpomeTpa. Cuctembl BBoga npobbl, MICTOMHUKA NOHU3ALMM,
OEeTEKTOopbI.

20.2. NMpomexyToyHas aTrecTauus

[MpomexyTouHas aTTecTaumsi npoBoaAnTcs cobecegoBaHMeEM CO CTYAEHTOM MO BONPOCY
ounera.

lNMepeyeHb BONPOCOB K 3a4eTy:

1. Bruonorudeckne cpeabl. OcobeHHOCTN NPOOONOArOTOBKMN.

2. Xumun4yeckun aHanms. JTanbl XMMUYECKOTO aHanmaa, TpebosaHusa. Agcopbumsa n gecopbumsa (copbeHTbl
1 pactBopuTenm).

3. XvMmudeckme MeTOAbl aHanu3a. TuTpumeTpuyeckme MeToabl aHanusa. KucnoTHO-OCHOBHOE,
ocaguTenbHOEe, KOMMIIEKCOHOMETPUYECKOE U OKUCIUTENTbHO-BOCCTAaHOBUTENBbHOE TUTpOBaHue. KVHgukaTopbl K
paboune pacTBOpbl faHHbIX MeTOA0B. KpnBas KUCITOTHO-OCHOBHOIO TUTPOBAHWS.

4. Knaccudukauus xpoMmaTtorpadmyecknx MeTogoB aHanusa. Xpomartorpaduieckne napameTpsi.

4. 'a3oBag xpomaTorpadus. XapakTepucTuku yaepxusaHus, KoacduuneHTsbl pacnpeneneHus. lNpouecchl
pasfeneHus B rasaoBown ase.

5. Cxema ycTponcTBa rasoBoro xpomartorpadga: 6nok Beoga 1 mcnapeHus npobbl, KONTOHKM, TEpMOCTaThl,
aetekTopbl. [ogBWKHbIE N HENOABWXKHbIE ha3bl B ra3oBOM XpomMaTorpadum.



6. [aso-xugkocTHas xpomartorpadus. [logBwkHble W HenoABWXHble asbl B ra3o->XWOKOCTHOWM
XpomaTorpaguu.

7. XKupgkoctHaga xpomaTtorpacus. Annapatypa B MeTOAE XMUAKOCTHOW Xpomatorpadun. NoasukHble u
HenoaBWXHbIE dhasbl.

8. XKnpgkocTHo-aacopbumoHHas xpomatorpadusi. MoHoobmeHHas xpomatorpadus.

9. NoHHas xpomatorpadusa u refb-xpomatorpadus.

10. MNnockocTHaa xpomartorpadus (TOHKOCMOMHas u OymaxHas). HaHeceHvue npob, AeTeKkTupoBaHue.
KayecTBEHHbIN U KONMYECTBEHHbLIV aHanms.

11. MpumeHeHne MOHOOOMEHHON, MIOCKOCTHOM WM CBEPXKPUTMYECKON niougHom xpomartorpadum npu
aHanuse Guornornyeckunx cpegn.

12. CywHOCTb arnekTpoxumuyecknx npoueccoB. Knaccudukaumsa onekTpoaoB, 3NeKTpoXmMmnyeckas
AaYerika. Npsmasn noTeHUMoMeTpuUs (MOHOMETPUS) U MOTEHLMOMETPUYECKOE TUTPOBAHME.

13. MNpsimas KOHOYKTOMETPUS U KOHOYKTOMETPUYECKOEe TUTPOBaHUe.

14. BonbTamnepomMeTpus: aHOAHbIA U KaTOOHbIN TOK. QNeKTpoabl, BONibTaMrnepHble KpuBble.

15. MNpsmas KynoHOMeTpUs U KyFTOHOMETPUYECKOE TUTPOBaHME.

16. MonekynsipHo-abcopbumoHHas cnektpockonus (MAC).

17. AToMmHo-abcopbumonHasa cnektpockonus (AAC). Koppekuusi hOHOBOrO U3nyyeHus.

18. ATOMHO-aMuUCCMOHHast  cnekTpockonust  (ASC). Cxembl  OMNTUMYECKUX  CMEKTPOMETPOB B
CMEeKTPOCKONUYECKNX MeTofax aHanmnsa. KayecTBEeHHbIN U KONMYECTBEHHbIM aHanms.

19. CnekTpockonus siA4epHOro MarHuMTHoro pesoHaHca (AMP). Bo3byxaeHue soep B MarHUTHOM Morne,
ycrnoBue MarHUTHOro pesoHaHca. Yctporctso AMP-cnektpomeTpa. MNpumeHeHne AMP.

20. Macc-cnektpomeTpus. YCTPOWCTBO Macc-crnektpomeTpa. Cuctembl BBOAa NpoObl, WUCTOYHMKU
NoHM3aumm, geTekTopbl. Ka4eCTBEHHbIN U KONUYECTBEHHbIM aHann3 B Macc-CnekTpoMeTpuun.

Ans ouyeHueaHusi pe3ynbmamoe o6y4YeHUsT Ha 3ayeme ucnosib3yromcsi caedyroujue
nokasamenu:
1) 3HaHue yuyebHoro matepmana GUCUMNNHbI;
2) yMeHue NPUMEeHNATb TEOPEeTUYECKME 3HAHMS NS PeLLeHNs NPaKTUYeCKMX 3agav;
3) BnageHwe TeopeTUYecKMMM OCHOBaMM AOUCUMUMNIUHBI, CMOCOBHOCTb  MNMOCTpUpOBaTh OTBET
npumepammn, daktamm, AaHHbIMU HayYHbIX MCCNEAOBaHUN.

Ans oueHueaHusi pesynbmamoe oby4YeHusi Ha 3a4Yeme UCIMOJIb3yemcsi WkKana: «3a4meHoy,
«He 3a4MmeHo».

OueHka Kputepum oueHok

3auymeHo lNonnHoe coomeemcmeue omeema obydaruweaocsi 6a3080My YPOBHK OCBOEHUS
Heobxodumoli KomnemeHuyuu. [NpodemMoHCmpuUpPO8aHO 3HaHUEe MEOPEeMUYECKUX OCHO8
OucyunuHbl, yMeHUe [PUMEHSIMb  meopemuyeckue 3HaHusi Ofii  peleHust
npakmu4yeckux 3ala4y, cmyOeHm MO/IHOCMbIO BbIMNOIHUM pogpaMmMmy r1abopamopHbIX
3aHsmud.

He 3aumeHo HeydosnemeopumensHoe coomeemcmeue omeema obyqaroujeeocsi 6a3080My YPOBHIO
0ocgoeHUs1 Heobxodumol komrnemeHyuu. Y cmydeHma omcymcmeyem 3HaHue
meopemu4yecKux 0CHO8 OUCUUIIUHbI, rpozpamma iabopamopHbIX 3aHAMUL 8bIrNofHeHa
4YacmuyHo.




Doccot k PIT CMABC
Tecmoesvie 3a0anus (1)

1. Ilepeuncauth GaKkTOPsbI, BIAUSIONINE HA BEIMYMHY CKAYKA TUTPOBAHUSA CHJIbHBIX POTOJIUTOB:
1) KOHIIEHTpALMSI UCTIOJIB3YEMBIX PACTBOPOB

2) cuia 3JeKTpoJIuTa

3) Temmeparypa

4) Bce BBbIIIE [IEPEUNCIICHHOE.

Omegem: 4.

2. IlepeuncauTs mnpueMbl omNpeaesieHHs HEU3BECTHOH KOHIEHTPAHH B HMHCTPYMEHTAJIbHBIX
MeTO/IaX aHAJIM3a:

1) MeTox rpamyupoBoYoro rpaduka, CTaHAapTOB, T00ABOK

2) METO/J] CTAaHJ]APTOB U J00ABOK

3) MeTOoJ] rpaJiyupoOBOYHOTO Tpaduka, HHCTPYMEHTAILHOE TUTPOBAHUE

4) MeToJ1 CTaHIapTOB, T00ABOK, IPaJyHPOBOYHOTO rpaduka, HHCTPYMEHTAIBHOE THTPOBAHHE.

Omeem:4.

3. Ykaxure GpusH4ecKHH CMBbICJ MOJISIPHOT0 Ko3(¢ puuueHTa norjiomeHus :

1) BenuuMHa NaJeHUS U3ITyYEHUS MPU MIPOXOXKICHUN CBETA YEPE3 PACTBOP

2) BeIMYMHA, OTIPEAETAIoONIasi CKOPOCTh U3JIy4eHUs

3) BenMYMHA, MOKAa3bIBAaIOIIAs CKOJBKO DJIEKTPOMArHUTHOTO H3IY4YEHHS IMOTJIOTHIOCH PacTBOPOM C
KOHLIeHTpauyend 1 MoJib/ J1 mpH TOJIIIMHE CBETOMOTIJIomaronero ciosi 1 cM 4) BenuurHa BEPOSATHOCTU
Nepexo/ia CUCTEMBbI U3 OCHOBHOTO COCTOSIHUS B BO30YKI€HHOE.

Omegem: 3.

4. Kakoii xpomarorpagpuyecknii nmapamMetrp B ra3oBoi xpomarorpaguu fiBJsIeTCS Ka4eCTBEHHOMH
XapaKTePUCTUKOM JI5l JAHHOT0 KOMIIOHEHTA?
1) oTHOIIICHNE BpEeMEHH MTPeObIBaHMST KOMIIOHEHTA B TIOABMYKHOM M HETIOIBIKHOM (a3ax
2) BpeMsi OT MOMEHTA BBOJIa MPOOBI JI0 BBIXO/1a MAKCUMYyMa XpoMaTorpa(uyeckoro muka
3) OTHOIIEHHE CKOPOCTHU JIBMYKEHHS BEIIECTBA K CKOPOCTH JIBH)KEHHS MOIBHIKHOM (ha3bl
4) 9UCII0 TEOPETHYCCKUX TAPEIIOK.
Omeem: 2

5. Ha yeM ocHOBaH KyJIOHOMeTPHUYEeCKHii aHATIHU3?

1) Ha M3MEpPEeHUHU KOJIMYECTBA IJIEKTPHUECTBA, HEOOXOAUMOTO ISl AJIEKTPOXUMHUYECKOTO MPEBpPAIICHUS
OTIPENIEIISIEMOTO BEIIECTBA IIPU JICKTPOJIU3E €r0 pacTBOpa

2) Ha U3MEPEHUU CUJIbI TOKA, TIOTPAYCHHOM Ha OCYIIECTBICHHE DIICKTPOXUMHUYECKON PEaKIUU B TAHHOM
pooe

3) Ha 3JCKTPOXUMHYECKOM IOJIyYCHHH THTPAHTa C TOCIEIYIOIIeH ero peakiuedl ¢ aHaTu3uPyeMbIM
BEIIECCTBOM

4) Ha ONpeACICHUM BPEMEHU JJICKTPOJW3a MPH MPOXOXKACHUM 4Yepe3 pPacTBOP ONPEICIICHHOTO
KOJIMYECTBA AJIEKTPUIECTBA

Omeem: 1

6. IlepeuncanTs ycn10Bus NPUMEHMMOCTH 3aKkoHa byrepa - Jlam0epra - Bepa:

1) MOHOXpOMATHYECKOE H3IydeHUE NP MOCTOSHHOW TemrepaTtype u pH pactBopa

2) napajiesIbHbIA My4OK MaIa0IIero U3TydeHus

3) pa3zbaBiieHHBIE PACTBOPHI 0€3 y4acTHsl MOOOYHBIX PEareHTOB C TOJIIMHOW CJIOSI CBETOIOTJIOIIEHUS
MEHee 5 MM C OTPaHUYEHHBIM BPEMEHEM CO3PEBAHMS OKPACKHU pacTBOPA MPHU MCCIEA0BAHNN MOTJIONICHHUS
B BUJMMOI 06J1aCTH CIIeKTpa

4) Bce nepeyrcieHHOE BEPHO.

Omegem: 4



7. Ykaxure npeuMMyllecTBa ra30-aJAcopOLMOHHOI XpoMaTorpadguu mnepex ra3o-KUAKOCTHOH
Xpomartorpadgueii:

1) Gonee mupokuii MHTEpPBAT PabOUYUX TemrepaTyp, Oojee yCTOWMYMBOE MOJIOKEHHE 0a30BOW JIMHUH,
paBHOBECHE YCTaHABIIMBAETCS ObICTpEE

2) OTHOPOJTHOCTH TIOBEPXHOCTH COpOCHTA, CUMMETpUYHAst (opMa MUKOB, PABHOBECHE YCTaHABIMBACTCS
ObICTpEe

3) JIerKOCTh CTaHAAPTU3ALMHU M BEIOOpA HETIOABMKHOHN (a3bl, ITUPOKUI HHTEPBAT Pab0YHNX TeMIEpaTyp
4) cummeTrpuyHasi ¢opMa THUKOB, JETKOCTh CTaHIApTHU3AIMd HEMOJBIKHONW (¢a3bl, paBHOBECHE
yCTaHaBJIMBAETCs ObICTpEE.

Omegem: 1

8. Uto Ha3bpIBaeTCs aHAJINTHYECKOI Mpoooii?

1) mpo6a BemiecTBa, BeIAeIsIEMast U3 00BEIMHEHHOW MPOOBI U TIpeAHa3HauYeHHAs 111 POPMUPOBAHUS
AHATTUTUYECKUX P00

2) 4acTh aHAM3UPYEMOTO 00BEKTa, OTpaKAIOIIAs €r0 KaueCTBO

3) MUHUMAaJIBHOE KOJMYECTBO POOBI BELIECTBA, UCIOJIb3YEMOE JUIsl IPOBE/ICHUS aHAIN3a

4) yacTbh aHATU3UPYEMOTO 0OBEKTA, CPETHUIN COCTaB U CBOMCTBA KOTOPOTO JIOJKHBI OBITH HIEHTUYHBI BO
BCEX OTHOILEHUSAX CPETHEMY COCTaBY U CBOMCTBAM BCET0O OOBEKTA.

Omeem: 4

9. Ha yeM 0CHOBAH MeTO/] IMHCCHOHHOI CIIEKTPOMETPHHU?

1) Ha U3MEPEHUH MOTJIOMICHHUS H3TydCHHSI aTOMaMH OIPEICIAEMOr0 JIEMEHTA

2) Ha U3MEPEHUU WHTCHCHBHOCTH CBETA, M3JIy4aeMOT0 BO30YXKJICHHBIMH aTOMaMH WJIM MOJICKYJIaMHU TIpH
BBEJICHUH BEIIECTBA B BEICOKOTEMITEPATYPHBIH HCTOYHUK

3) Ha U3MEPECHHUU U3TYICHHS CBETA, MOTJIONICHHOTO CBOOOIHBIMH ATOMAMH

4) Ha U3MEPCHHH CBCYCHHUS aTOMOB, HOHOB, MOJICKYJI IIPH AJICKTPOHHOM IMEPEX0JIC B 3TUX YAaCTUIIAX TPH
WX BO3BPAIIECHUM M3 BO30YKICHHOTO COCTOSIHUS B HOpMaJbHOE.

Omeem: 2

10. IlepeuyncauTh NpeUMyHIECTBA MNPHUMEHEHHE TNOTEHIHOMETPUYECKOr0 THUTPOBAHUA Mepes
00BIYHBIM OKHUCJIHUTEIbHO-BOCCTAHOBUTEIbHBIM TUTPOBAHHEM

1) ucoap3yeTcs IPU OTCYTCTBUU MHMKATOPA B MYTHBIX M OKPAIIICHHBIX PACTBOPaxX

2) UCKIIOYAKTCS CYOBEKTHBHBIC OIMMOKM BU3YaJbHOTO ONPEACICHUS KOHEYHOW TOYKHM THUTPOBAHHUS,
BBICOKAsi TOYHOCTb U YYBCTBUTEIBLHOCTD

3) HeT HCKWKCHUH pe3ylbTaTOB B ONPEICICHUU TNOTCHIHMAlIAa U3-3a Major auddy3rmoHHON
COCTAaBJIAIOIIEH

4) Bce MEpEeUnCICHHOE BEPHO.

Omeem: 4

Tecmoesie 3a0aHusi (2)

1. Yto Takoe CKAaYOK TUTPOBAHHUS B KHMCJIOTHO-OCHOBHOM THUTPOBAHUHU?

Omeem: pe3koe n3meHeHne pH pactBopa oT cocrosiHus, Korga pactsop HexoturpoBad Ha 0,1 % ot
o0beMa THUTpaHTa B TOYKE SKBUBAJIEHTHOCTH, JO COCTOSHHS, KOTJla PAacTBOp MEPETUTPOBAH Ha Ty K€
BEJIMYHHY.

2. JlaTb omnpe/ejieHHe CTAHAAPTHOMY 3JI€KTPOHOMY MOTEHIHAJTY?

Omeem: 5>TO NMOTEHIMAJ MOJIYPEaKLUUU MIPU PABEHCTBE KOHIIEHTPALMM OKUCIEHHON U BOCCTAHOBJIEHHOM
dopm BemecTa (1 MOIB/AM?), H3MEPEHHBIH OTHOCUTENLHO CTAHAAPTHOTO BOJOPOJHOTO JNIEKTPOJA MPH
JaBiaeHuu | aTM. U TeMiepartype 25°C.



3. llepeuncante TpeGOBaHMA, NPEeAbABJAsIeMble K KHCJI0THO-OCHOBHBIM HHIHKATOPaM.

Omeem: VHAUKATOP JOJDKEH ObITh UyBCTBUTENICH K MUHUMAILHOMY KOJHUYECTBY J00ABISEMBIX CHIIBHBIX
KUCIOT WIM IIEJOYel; paBHOBECHE MEXJIy pa3JIMdYHO OKpAlleHHbBIMM HOHHU3UPOBAHHOH MU
HEHMOHU3UPOBAHHON (OpMaMU HHIUKATOpA IOJDKHO YCTaHABIUBATHCS OBICTPO; HMHTEpPBAJ IEpexoia
OKpPAacKy MHIMKATOPa HE TOJDKECH OBITh OOJBIINM.

4. Yka3aThb OCHOBHbIE Y3JIbl IPHOOPa, HCIOJIB3YeMOI0 B CHEKTPAJIbHBIX a0COPOLMOHHBIX MeTOAaX
a”HaJImM3a.

Omeem:. WCTOYHHMK CBETa; MOHOXPOMATH3aTOp; KIOBETHl C PAacTBOPOM CpPAaBHEHHUS U HUCCIIETYyEMbIM
pacTBOpOM; IPUEMHUK CBETA.

5. laTh onpenejieHue HHAMKATOPHBIM 3JIEKTPOAAM U 3JIEKTPOaM CPABHEHUSI.

Omeem: VIHIUKATOPHBIA DIIEKTPOJ - DJEKTPOJ, MOTEHIIMAJI KOTOPOTO 3aBUCHUT OT KOHIEHTPAIIMH
OTIpeIeTIIEMbIX HOHOB; DJIEKTPOJ] CPABHEHUS — AJIEKTPO/I, TOTEHIIMAT KOTOPOTO OCTAETCSI TOCTOSTHHBIM Ha
MPOTSHKEHUH TPOIIeCcCa U3MEPEHHSL.

3aoauu (cpeonuil yposeHsv Cl0HCHOCHIN):

1. K pacrBopy MgSO4 nob6aBusim ammuaunsblii 0ydepuslii pacteop u 20 ma 0,025 M pacrBopa
Tpuiona b. U36b1Tox Tpuiiona b orrutposayu 15 ma 0,02 M pactBopom ZnCly. Haiigute maccy
cyjabgara Marausi B MHccjielyeMOM pacTBope.
Pewenue: PaccuntaeM KOJIMYECTBO MOJIb Cylb(aTa Maraus B pacTBope 1o GpopMmyrie:
n (MgSQO4) = (C1:V1 — C2:V2)/ 1000,
rae C1 u V1 - KOHIEHTpaIus U 00beM UCXOTHOTO pacTBopa TpmiioHa b;
Cou V2 - KoHIIEHTpanus ¥ 00BEM pacTBOpa XJIOPHAA [IMHKA, TOMIE/IITNE HA TATPOBAHKUE U30BITKA

TpuiioHa b.
Ioayaum: n (MgSO4) = (0,025:20 — 0,02-15)/ 1000=0,0002 mons

Maccy MgSO4 MOKHO pacCHUTATh KaK IIPOU3BCACHUC KOJIUYCCTBA MOJIb BCIICCTBA HA €I'0 MOJIAPHYIO

Maccy.
m (MgSO4) = n (MgSO4)-M(MgSOx) = 0,0002:120 = 0,024 2

Omeem: m (MgSO4)= 0,024 2.

2. Mousipablii K03¢pGUUMEHT CBETONOIJIOMIEHHSI KOMILJIEKCA OepuJIius ¢ aleTUJIaneToHom npu 294
uM pasen 3,16-10% Kakoe MunuMaabHoOe coep:kanue Gepuans (B %) MOKHO ONpeleJuTh B
HaBecke paBHO# 1,0 I, MOMeELIEHHOH B MEPHYIO K0JIOY BMecTUMOCTBIO S0 MJ1, B KIOBeTe ¢
TOJIUHOM CJI0S1 5 ¢M, €CJIM MUHUMAJIbHOE 3HAYEHH e ONITHYEeCKOH MJIoTHOCTH paBHo (,025?

Pewenue:
ITo ypaBuenuto berepa-JlamGepra-bepa Haxo1uM KOHIIEHTpAIMIO OEPIILITNS B PACTBOPE B MOJIB/II:
C=A/(e-1)=0,025/(5- 3,16-104) =1,58-10" (MoJtB/m).

PaccuntsiBaem coneprkanue OEpHILTUS B T:
m = (C-V-M) /1000 = (1,58 -107- 50 - 9,01) / 1000 = 7,11-10°® (1).
PaccunteiBaeM MUHMMaNBHOE coJiepkaHue Oepriutus B %o:
©® = (M semecrsa/ M wasean) *100% = (7,11 - 108/ 1) - 100% = 7,11-10° %.

Omeem: o (6epuwius) =7,11-10° %.



3aoaua (noeviuieHHbLIL YPOBEHD CTLOHCHOCHU):

OnpeneuTh OKHCIHTEILHO-BOCCTAHOBUTEIbHBII MOTEHIIHAJ B cucTeMe, ecian K 50 ma 0,1 M FeCl,
nodasiaeno: a) 30 ma 0,1M Ce(SOa)2; 6) 70 mut 0,1M Ce(SO4)2.

E’, , =077B; E° ., =144B
Ce**/Ce

Fe3* / Fe?*

Pewenue:
a) n (FeCly) = C-V=0,1-50 = 5 mous; n (Ce(SO4)2) = C-V=0,1-30 = 3 moJ1b
[ToTeHmman pacTBopa ompeAesaeTcs: peIOKC-TIapOi HCXOTHOTO BEIIESCTBA Fedt/Fe?*.

0 [Fe']
EFe3+/Fez+ = EFe3+/Fez+ + 0,059/1 Ig [Fe2+]
TJie pacueT JBYyX- M TPEXBAICHTHOTO XkKeJe3a Takos: [Fe* ] = Co Vo =Cr Wy . [Fe*]= ﬁ
V, +V, V, +V;
0.1-50-0.1-30 s, 0.1-30
I  [Fe**]= =0.025M: Fe’']= =0.0375 M.
oy [Fe™] 50+ 30 (Fe =230

HOHCT&BJ’ISISI AaHHBIC TUTPOBAHUSA, ITOJTY4Ia€M IMMOTCHIMAT B CUCTCME:

E =0.77+0,059/1-1g 0'03755 =0.77+0.059-1g1.5=0.78 B

Fed [ Fe?*

0) 1) n (FeCly) = C-V=0,1-50 = 5 moup; n (Ce(S04)2) = C-V=10,1-70 = 7 mob
T[ToTeHIMaN pacTBOpa ONpeIeNAeTCs yxKe APpYyroil penokc-mapoit (turpanra) Ce*t/Ced*,

_ o [Ce™]
ce*trce® ECe‘”/Ce3+ +0,059/1-lg [Ce3*]
TJie pacyeT YeThIpex- M TPEXBAICHTHOTO 1epHs TakoB: [Ce’ ] = Cr Ve =Co Vo o [Ce¥ )= M
Vo +V; V, +V;
0.1.70-0.1-50 0.1-50
I - [Ce* ] = =0.0167 M: Ce*']= =0.0417 M.
oy [Ce 1= 5020 e 1= 5070
Io/cTaBIsAs JaHHBIE THTPOBAHKS, OJTyJaeM MOTEHIHAN B CHCTEMe:
E =144+0,059/1-1g 0.0167 =142 B

Ce*t 1 ce® 0.0417
Omeem: a) 0,78 B; 0) 1,42 B.
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