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PABOYAS MPOrPAMMA YYEBHOWU OUCLUUMNIIUHDI

B51.B.06 CoBpeMeHHble MeToAbl aHarnn3a buonorudyeckux cpen

1. Koa n HaumeHoBaHue cneuyuanbHoctn: 30.05.02 MeauumHckas buodusmka

2. Cneuyvanusaumna: MeguumnHckag bnodusmka

3. KBanudukaumsa BbinycKHUKa: Bpay-dmodumsmk

4. ®opma oby4yeHus: 0YHas

5. Kacdbeapa, oTBevarowan sa peanmsauuio AUCLUUNIUHbI: aHATIUTUYECKON XUMNK

6. CocTtaBMTENU NPOrpamMmmbl:
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 TEOPEeTUYECKMX 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 NPaKkTUYECKMMN NpremamMmm OU3NKO-XMMUYECKMX METOA0B aHannsa m
0CBOUTL CNOcobbl 06paboTKN pe3ynbLTaToB aHaNMUMTUYECKUX onpeaeneHni.

10. MecTo yye6HOM ancuunnuHbl B cTpykType OOIT:

yyebHaa aucumnnmnHa «CoBpeMeHHble MeToabl aHanu3a Guonornyecknx cpen» OTHOCUTCS K
basosomy 6noky (b1) BapumatmBHOM YacTu OuUCUMMANH (bopMUPYEMON  ydYacTHUKaMKU
obpasoBaTesnbHbIX OTHOLUEHMM) MO NOArOTOBKE chneuwanucta no HanpasneHuto 30.05.02
«MeanumHckas 6uodunsnka.

B pesynbTtate OCBOEHWA AUCUMMNNAWHBLI CTYAEHTbl [AOSDKHbI  OBfladeTb  3HaHUSMU
TEOPETUYECKMX OCHOB BaXXHEWLUNX COBPEMEHHbIX (PU3NKO-XMMUYECKMX METOOO0B aHanuaa
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. MnaHupyemMble pe3ynbTaTbl OOy4YeHMA NO AUcCUMNNMHe/MOAYNio (3HaHUSA, YMeHMs,
HaBbIKW), COOTHECEHHbIe C NilaHNupyeMbIMU pe3ynbTaTaMn OCBOEHUA obOpa3oBaTenibHOM
nporpaMmmbl (KOMNeTeHLMAMU) U MHOUKAaTOPaMN UX OOCTUXKEHUA:

Kog HasBaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMNEeTEHLMN
MK-3 CnocobeH MK-3.1 BbinonHeHne 3Hampb: ocobeHHOCTN 0O BLEKTOB aHanm3a,
NpoBOAUTb HAy4YHbIE dbyHOaMEHTanNbHbIX | OCHOBHbIE  (PU3MKO-XMMUYECKME  MOHATMSA  1”
nccnenoBaHusi B Hayu4HbIX MeToapbl.
obnactn meguunHbI nuccnegoBaHun B Ymemb: ncnonb3oBaTtb COBpEMEHHOE
n Guonorum obnactn meguuuHbl | nabopatopHoe obopyagoBaHMe, aHanManpoBaTb
n Guonorun nony4YeHHble 3KCnepUMeEHTanbHbIE pe3ynbTaThbl U
nnaHupoBaTb UCCNeAoBaHNE NS pelleHmns
HOBbIX 3a4a4 B obnacty MmeguuuHbl 1 Gruonoruu.
Bnademb: ocHOBaMW TEXHWKW COBPEMEHHOIO
XUMUYECKOTO 9KCMEPUMEHTA, HaBblKaMm
aHanuTM4eckor paboTbl AN pelleHnss HayyHbIX
3agad
12. O6bem AUCLUMNIUHBLI B 3a4e€THbIX eauHuuax/yac. — 2 / 72 .
Popma NnpomMeXKyTo4YHOM aTTecTauum 3avet
13. TpyAoeMKOCTb No Bugam y4yeoHomn paboTbl
TpyooeMKkocTb
Bug y4ebHon paboThl Bcero Mo cemecTpam
2 ceMecTp
AyaUTOpHbIE 3aHATUSA 40 40
nexkuumn 16 16
8 TO'_VI naboparopHble 16 16
yucne:
rpynmnoBble KOHCYNbTauuu 8 8
CamocTosTensHas pabora 32 32
UToro: 72 72




13.1. CopepxaHue AUCLUNSINHBI

Peanusauusa

pasfena
HaumeHoBaHue pasgena OUCUMMITVHBI C

Ne n/n CogepxaHue pasgena gUCLMNINHGI

ONCUUMITUHBI MOMOLLbO
OHNaWnH-Kypca,

QYMK*

1. Nekuun

1.1 XvMHnyeckun aHanua. | buonornyeckue cpenpbl. OcobeHHoCTH
MeTogpbl nccnegoBannst | npobonoaroToBkn.  ATanbl  XMMUYECKOTO  aHanuaa.
cocTosiHMA  BellectBa B | Agcopbuus " aecopbums (copbeHThbl "
pacTBopax pacTBopuTenm).

1.2 Xummn4yeckue MeToabl | TutpumeTpryeckme MeToabl aHanusa. CTaHgapTHble
aHanusa. pacTBOpbI. Cnoco0Obl TUTPOBaHMS. PacueTbl

TuTpoBaHus. PacyeTr pH B pacTBopax CWIbHbIX U
cnabebix  npotonuToB, amdonuToB,  GydepHbIX
pacTtBopax. KMcrnoTHo-ocHOBHoe TuTpoBaHue. Kpusble
N UHAMKATOPbI KUCIOTHO-OCHOBHOIO TUTPOBAHWSI.
KomnnekcoHomeTpuyeckoe,  ocagutenbHoe n
OKUCNUTENbHO-BOCCTAaHOBUTENBHOE TUTPOBaHMe.
Paboune pacTBopbl M UHANKATOPBI.

1.3 Xpomarorpaduyeckme Knaccudpmkauma  xpomatorpacdumyeckmx  MeTOLOB
MeToAbl aHanum3aa. aHanusa. Xpomatorpaduyeckne napaMmeTpbi.

["asoBas xpomartorpadus. [a3oBas Xxpomarorpacgus. XapakTepucTukm
["a30-xnakocTHas yOoepXvBaHus,  KoadUUUEHTbl  pacnpegeneHus.
XpomaTtorpacdusi. Cxema ycCTpoWCTBa rasoBoro xpomaTtorpada: Onok
KugkoctHas BBOOA M uUcnapeHuss npobbl, KOMOHKW, TepmocTaThbl,
XpomaTtorpadus petektopbl. [MoaBwxHbIE U HeNoABWXHble asbl B
rasoBol xpomarorpacun.
Ma3o-xugkocTHas xpomartorpacpms. [logBumkHble w
HenoaBWXHble dasbl B raso-XmaKoCTHOM
XpomaTorpadum.
KngkoctHaa xpomatorpadums. BbicokosaddekTMBHas
XnakoctHast xpomatorpadus (BOXKX). AnnapaTypa B
METOLE XUOKOCTHOM xpomatorpacun. NoasmkHble 1
HenoaBWXHbIe hasbl.

1.4 MoHoobOMeHHass u©  renb- | XKugkocTHo-aacopbunoHHast XpomaTorpadgusi.
XpomaTorpadus MoHooGMeHHas XpomaTtorpadusi. MoHHas
MnockocTHas xpomaTtorpadus. 'enb-xpomaTtorpadus.

XpomaTorpadus MnockocTHass xpomartorpacpmsi  (TOHKOCNOWHas WU
OymaxHasn). KauyeCTBEHHbIi U KONMUYECTBEHHbIN
aHanwms.

15 OnekTpoxumuyeckune CyLHoCTb 3NEKTPOXNMUNYECKNX NpoLEeccoB.

MeToAbl aHanm3a Knaccudmkaumss  anekTpodoB,  dneKTpoxXmmMuyeckast

[NoTeHunomeTpus, ayerika. lNMpamasa noTeHUMOMETpUsi (MOHOMETPUS) U

KOHOYKTOMETpUS, NOTEHUMOMETPUYECKOE TUTPOBAHUE.

BONMbTaMMNepoOMeTpus, lMpsAmMas KOHOYKTOMETPMS U  KOHOYKTOMETpU4eckoe

KyJTIOHOMETPUSI. TMTpoBaHMe. BonbTamnepomeTpus: aHOOHbLIA  U©
KaToOHbIA TOK. JeKTpoAbl, BONbTaMMNepHbIE KpUBbLIE.
MpaAmas  KynOHOMETPUA U KyJIOHOMETPUYECKOE
TUTPOBaHME.

1.6 CnekTpockonuyeckue MonekynapHo-abcopbumoHHas cnektpockonus (MAC).
MeToAbl aHanuaa. ATomHo-abcopbumoHHas 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
crneKkTpockonus

1.7 Cnektpockonusa AMP CnekTpockonus S4epHOr0  MarHUTHOTO  pe3oHaHca

(AMP). BosbyxgeHve sgep B MarHMTHOM rone,
yCrnoBue MarHWTHOro pesoHaHca. Yctpouctso AMP-
crneKkTpomeTpa.




1.8 Macc-cnektpomeTpus Macc-cnekrpomeTpusi. YcTponcTeo macc-
crnektpomeTpa. Cuctembl BBOAA NpPOOLI, WUCTOYHUKM
NoHM3aLmK, OeTeKTopbl. KayecTBeHHbIN "
KOIMMYECTBEHHbIV aHann3 B Macc-CNeKTPOMETPUN.
3. JlabopaTopHble 3aHATUSA

3.1 XvMnyeckun aHanus. | BBogHass ~ Gecepa. MHCTpykTaxx  no  TexHuke
MeTtoabl nccnegoBaHnsi | 6esonacHocTu npwm pabote B XMMWUYECKOW
COCTOSIHMA  BellecTBa B | nabopatopun. TpeboBaHUS K XMMUYECKOMY aHanmay.
pacTBopax OCHOBHblIE MeTOAbl M3YYEeHWUs COCTOSIHWUS BeLLEecTBa.

CnocoObl BbIMMCIEHNST KOHLEHTPaLUA BELLECTBA.

3.2 Xummn4yeckue mMeToabl | KncnoTHo-oCHOBHOE TUTPOBaHKE.

aHanuaa JlabopatopHas pa6ota. CraHgaptusaums HCI no
nepBuyHOMY cTaHgapTHomy pacTteopy 0,1 M Na2COs.
OnpepeneHve kapboHATHOW XXECTKOCTM BOAbI.

3.3 Xpomartorpaduieckme Xpomatorpaduyeckme napameTphl,

MeToAbl aHanuaa. NoABMXHbIE W  HEMoABWXKHble asbl B  rasoBoW
[azoBass xpomartorpadus. | xpomartorpaun.

"a3o-xunakocTHas JlabopatopHaa paboTta. AHanu3 cmecen CnupToB
Xpomartorpagusi. MEeTOAOM ra30-XMAKOCTHON XpomaTtorpadoum.
YKngkoctHas

Xpomartorpadus

3.4 MoHoobmeHHas w©  renb- | JllabopatopHasa paboTa. PasgeneHve cmecu
XpomaTtorpadus aMUHOKUCIIOT MeTOAOM ByMakHOM XxpomaTtorpadun.
[NnockocTHas JlabopatopHasa pabota. OnpepeneHve copepxaHus
XpomaTtorpadus Na2S04 METOOOM MOHOOBMEHHOM XpomaTorpadun.

35 OnekTpoxumuyeckune JlabopatopHas pabota. /3yyeHne KOHUEHTPaLMOHHON
MeToAbl aHanu3a 3aBUCMMOCTW HUTPAT-CENEKTMBHOIO 3MeKTpoaa.
MoTeHuromeTpus, JlabopatopHaa pabota OnpegeneHve unoHoB Fe (1)
KOHOYKTOMETpuUS, NOTEHUMOMETPUYECKMM  TUTPOBAHMEM  OMXPOMaTOM
BONbTaMMnepoMeTpus. Kanus.

3.6 OneKkTpoxummyeckmne JlabopartopHas paboTa. KynoHomeTpuueckoe
MeToAbl aHanuaa onpegenexue meam (I1).

KynoHomeTpus.

3.7 CnekTpockonunyeckue JlabopatopHasa pabota. PoToKONoOpMMETpUYEcKoe
MeToAbl aHanuaa. onpegenenue Fe (lll) unn Cu (Il) B pacTtBope.
MonekynspHo-
abcopbumoHHas
CMEKTPOCKONUS.

3.8 CnekTpockonunyeckue JlabopatopHasa pabGoTta. OnpegeneHve Hatpus W

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

Kanus npM COBMECTHOM MpPUCYTCTBUM B pacTBope
METOAO0M nnamMmeHHom doTomeTpumn (aTomHo-
3MMWUCCUOHHbBIN aHanua).

13.2. Tembl (pa3genbl) AUCUUNIMHBI U BUAbI 3aHATUMA

No Bugbl 3aHaTun (4acos)
" HaumeHoBaHwue pasgena Jlabopa | [pynnoBbie
n/ CamocToaTtenbHas
OVCUUNIUHBI TNekuun TOp- KOHCYIb- Bcero
n paboTta
Hble Tayum
1. | Xumudeckun aHanms.
MeTogbl  mnccnegoBaHus 2 ) 4 6
COCTOSIHMSA BellecTBa B
pacTBopax
2 | Xvimunyeckue MeToabl
A 2 2 5 9
aHanusa
3. | XpomaTorpadgumyeckme
MeToAbl aHanusa.
["asoBada xpomaTorpadus.
P pacp 2 4 2 4 12
["a3o-xugkocTHas "
YKWOKOCTHas
XpomaTtorpadus
4. | NoHOOOMEHHass U renb-
2 4 1 4 11
XpomaTtorpadus




MnockocTHas
XpomaTorpadgus

5. | OnekTpoxummyeckne
MeToAbl aHanmaa
lNoTeHunomeTpu,
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. MeToau4ecKkne yKkasaHus Ans 00y4aroLWmUXcsa N0 0CBOEHUIO AUCLUNIIUHDI:

B y4yebHOM npouecce LWMPOKO WUCMOMb3yeTcs MNpoBeAeHUs ayaAUTOPHbIX 3aHATUN B
coyeTaHum C BHeayauTopHoM pabotom C  uUenblo  PoOpMUMPOBaHUA U pas3BUTUSA
npodeccunoHanbHbIX HaBbIKOB oby4varowwmxes. Kaxabi obyyatowmmnca obecnedeH JOCTYNOM K
OnbnmoTeyHbIM hoHaam YHuBepcuteTa n kadegpbl. ObyyeHne cknagbiBaeTcsa U3 NEKLMOHHbBIX
n nabopaTopHble 3aHATUS, FPYNMNOBbIX KOHCYMNbTauuW, camocTosiTenbHonW paboTbl. PaboTta
CTYOEHTOB C KOHcnekTamu nekuun. CTyaeHTbl paboTaloT ¢ KOHCNEKTaMy Nekumin, BbINOMHAT
3ajaHua npenogasaTensd nNpu  MNOArOTOBKE K  3aHATUMAM, [MOMNb3yACb OCHOBHOM WU
OOMONHUTENBHOM NUTEPATYPON, a TakKe MHTEPHET-pecypcamu.

Tekywaa aTtrectauua obecrneymBaeT MPOBEPKY OCBOEHUA YyyebHoro matepuana,
npuobpeTeHnss 3HaHWN, YMEHUN WU HaBblkoB B Xode paboTbl CTyaeHToB, (POpPMUPOBAHUA
npodgeccnoHarnbHbIX KOMMNETEHLMWN.

OBy4eHure nuy, ¢ orpaHUYeHHbIMY BO3MOXHOCTAMM 340POBbSA OCYLLECTBMASETCH C y4eTOM
X NHOUBMAOYanNbHbIX NCUXOPU3NYECKUX OCOBEHHOCTEN U B COOTBETCTBUW C MHAMBUAYANbHOM
nporpaMmmon peabunurtaumn.

15. lMepe4yeHb OCHOBHOM W [AONOJNIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0ANMbIX AN OCBOEHUA AUCLMUMNNUHbI

a) OCHOBHas nutepartypa:

Ne n/n McTouHUK

OCHOBbI aHaNUTUYECKOW XUMUW : B 2 T. : ydebOHMK: gna cTyd. By3o0B, 0Oy4. MO XuM.
1. HanpaeneHusm / nog pen. HO. A. 3onotoBa. — MockBa : Akagemus, 2014. T. 12 /[ T. A
Bonblwosa n ap. | - 6-e 13g., nepepad. un gon. - 2014.

XapwutoHoB KO.A. AHanuTtuyeckas xumus : ydebHuk / HO. A. XapuTtoHoB - Mocksa : T'OOTAP-
2. Meawna, 2018. - ISBN 978-5-9704-4400-9. - TekcT : anekTpoHHbin // IBC "KoHcynbTaHT
ctygeHTa" : [cant]. - URL: https://www.studentlibrary.ru/book/ISBN9785970444009.html
AHanuTuyeckass xumust 1 U3MKO-XMMUYECKME METOAbl aHanu3a: B 2 T.. y4eOHuK and cryq.
By30B / nog pea. Nuwenko A.A. - M.: Akagemus, 2014.

KpuctunaHn I'. AHanuTtndeckas xumusi: B 2 kH. / I'. KpuctnaH. CI16.: BuHom. 2009.

0) gononHuTenbHasa nuTepaTtypa:
Ne n/n NCTOYHMK

5. KHoppe [.I'. Buonornyeckasa xumus / .. KHoppe, C.[0. MbianHa. — M.: Bbicw.wk., 2000.

6. Buoxmmusa yenoseka / P. Mappu n gp. — M.: Mup, 1993. T.1-2.
Benoea E.B. ®uanko-xummnyeckne MeTogabl MCCNeqoBaHUA B MeguuuHe u Guonormu: yyebHoe
7. nocobue / E.B. Benoea, K.O. lNepmaH, A.B. AdanackeB, O.N. Cniocap, T.A. VBaHoB3;
MepguumHckun yHuBepeuteT PeaBus. — Mocksa, M3gatenbctBo «[paHuuay, 2016.




KopoTtkoBa E.U. ®dusnko-xummnyeckne MeTonbl MCCredoBaHWs M aHanu3a: yv4ebHoe nocobue /
8. E.N. KopoTkoBa, T.M. M'mHaynnuHa, H.M. [ly6osa, O.A. BopoHoBa; TOMCKMI MONUTEXHNYECKUIA
yHuBepcuteT. — Tomck: 34-80 TOMCKOro nonnTexHn4eckoro yHnsepcuteta, 2011.

B) MHJPOPMAaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHbIE PecypChbl:

Ne n/n Pecypcbl iHTepHeT
9. OBEC «KoHcynsmaHm cmydeHmay, http://www.studmedlib.ru
10. | www.lib.vsu.ru — 3H6 BI'Y
11. WHmepHem-pecypcel o memodam XUMu4ecko20 aHasnusa - http://lwww.rusanalytchem.org
12. «AHanumuka-Mup npogheccuoHarsnos» http://www.anchem.ru/
13. 3YMK  https://edu.vsu.ru/course/view.php?id=16126

16. NMepeyveHb y4eGHO-MeTOANYECKOrO obecneyeHUs 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/. Bacuneesa, O.®. CtosaHoBa, WN.B. LLkyTuHa,
C.N. Kapnos, B.®. CenemeHes, B.H. CemeHos. - CI6.: "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. ToHkocnonHass xpomartorpachusi. TeopeTuyeckme OCHOBbI U MNpaKTUyYeckoe
3 npumeHerve / E.I. CymuHa, C.H. WrbikoB, H.B. TiopuHa. - Capatos: u3g-so CapaToBcKkoro
yHuBepcuteTa, 2002. - 108 c.

KpbicaHoBa T.A. ®u3mko-xuMmmyeckme MeTodbl aHanusa npupoaHbIX COeQUHEHU: XxpomaTtorpadus
4 n cnektpockonus / T.A. KpbicaHosa, [.J1. Kotosa, B.A. KpbicaHos, A.H. 3s6nos, B.®. CenemeHes.
- Boponex: UMM, “Hay4Has kHura”, 2016. - 62 c.

Ennceea T.B. Metogbl pasgeneHMss U BblgeNEeHUA BElWeCcTB B XMMUM, MeauuuHe,
npombliwnieHHoMm npoussoacTee / T.B. Enuceesa, J1.C. Heuaea, A.H. 3a6nos. BopoHexckui
rocyaapCTBEHHbIN  yHMBEpcUTET. — BopoHex : Wsgatenbcko-nonurpadmyecknii  LEeHTp
BopoHeXcKoro rocygapctBeHHoro yHmeepenteta, 2013. — 62 c.

17. OOpasoBaTenbHble TEeXHONOrMU, WUCNOfib3yeMble Mpu peanusauum y4yeOHoOM
OUCLUMNMNHBbI, BKIMOYash AUCTaHUMOHHble obOpasoBaTenbHble TexHonorum (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0b6y4eHue):

Mpn peanusaummn y4ebHOM AUCUUNIUHBLI UCTONBL3YIOTCA 3fIEMEHTbI ANIEKTPOHHOrO O0y4YeHus
(30) n guctaHuymoHHble obpasoBaTenbHble TexHonorun (JOT) B YacTu OCBOEHUS NEKLNOHHOIO
MaTepuwana, npoBedeHUs TeKylwenh Uu MNPOMEXYTOYHOMW aTTecTauuu, nNpoBeAeHUs 4YacTu
nabopaTtopHbix paboT U camMoCTOATENbHOM paboTbl obyyarwmxcsa no  AUCUMMNMHE,
nosponaowme obecneumBatb  OMNoOCpedoBaHHOE  B3aMMoLenCcTBME  (HA  pacCTOSHWUN)
npenogaesatenen n oby4varoLlMXCs, BKIOYAA WHCTPYMEHTbl 3NEeKTPOHHOM WHAOPMAaLMOHHO-
obpasoBatenbHon cpeabl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposefeHne BeOMHAPOB, BUAEOKOHMEPEHUNN, B3aUMOAEWCTBME B COLCETHAX, MOCPEACTBOM
3NEeKTPOHHOW MOYTbl, MecCeHoKepoB. [ns OCBOEHUS OUCUUMNINHBI PEeKOMEeHOYeTCH CrnMCoK
nuTepaTypbl U pecypcbl Ana 3NeKTpoHHOro obydeHus (30) (n. 15).

18. MaTepunanbHO-TeXHUYECKOEe obecnevyeHme AUCLUNIINHDI:

Becbl aHanuTMyeckue; BeCbl TEXHUYECKME; ONCTUNNATOPLI NabopaTtopHble; MoOHOMepbl IB-74;
KyrNOHOMETpPUYECKME YCTaHOBKN; hoToanekTpokoniopnmeTpbl KOK-2; nnameHHble aHanusaTopbl
xngkoctn MAX-1, TIAXK-2; cnektpootomeTpbl CP-26, CP-56, CP-2000; xpomartorpadbl
razoBble Chrom-4, Chrom-5; WOHOOOMEHHbIE KOSMOHKWN; XpomaTorpaduyeckass Oymara;
CYLWMWIbHblE WKadbl, MyderbHble NeYn; XMMUYECKME peaKTMBbI; XMMUYecKkasa nocyaa.



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

19. OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TEKYLLEN U MPOMEXYTOYHOM aTTecTauum

nOpﬂ,D,OK OLUEHKM OCBOEHUA O6y‘-lalOLIJ,VIMVICFI yqe6Horo MaTtepumalia oripegendeTcd
coeprXaHmewm cneayrwmnx pasgenos ANCUUMNITNHDBLL

o KomneTteHuus

I"I\}I'I H;x&a:%aii'f&pggﬁﬁ:)a H OLieHOYHbIE CpeacTBa

1.1 | Xumunyeckuni aHanuas.
MeTogpbl nccnegoBaHus
COCTOSIHMSA  BellecTea B MK-3.1 Konnokauym 1
pacTBopax

1.2 | Xumunyeckune mMeToAbl AK-3.1 JlaGopaTtopHas pabota Nel,
aHanuaa. ' KONMOKBUyM 1

1.3 | Xpomatorpaguyeckme
MeToAbl aHanm3a.
["a3oBasa xpomatorpacus. JlabopatopHas paboTta Ne2,
["a3o-xnakocTHas MK-3.1 KOMNIOKBUYM 2
xpomarorpadus.
>KngkoctHas
Xpomarorpadus

1.4 | loHoOBMeHHass U  renb-
Xpomarorpacus
MnockocTHas
Xpomartorpadus

1.5 | BGnekrpoxumuyeckune
MeToAbl aHanu3a
MoTeHunomeTpus,
KOHOYKTOMETpHUs,
BONMbTaMMnepomeTpus,
KyNIOHOMETpHS.

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

1.7 | Cnektpockonusa AMP MK-3.1 Konnokenywm 4
1.8 | Macc-cnekTpomeTpus MK-3.1 Konnokenywm 4

JlabopatopHble paboTbl Ne3,4,
MK-3.1 KOMIoKBuym 2

JlabopatopHble paboTbl Ne5,6,
MK-3.1 Konnokemym 3

MpomexyTouHasa aTTecTaums lMepeyeHb BOMPOCOB K 3a4E€Ty
dopma KOHTPOSs — 3a4eT

20. TunoBble OLEHOYHble cpeacTBa M MeToAuYeCcKMe MaTepuanbl, onpegensiowme
npouenypbl OLeHUBaHUS

20.1. TeKyWwmMn KOHTPONb yCNeBaemMocTn

KoHTponb ycneBaemocTu MO AUCLUMNSIMHE OCYLLECTBMAETCA C MNOMOLLBbIO MpoBeaeHUs

KONNOKBMYMOB M MO NPOBEPKE BbINONHEHUSA CTyAeHTamMu nabopaTopHbIX paboT.
OniucaHue mexHosioauu rnpoeedeHusi KoJloKsuyma:

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

OnucaHue mexHosoauu nposepku nabopamopHbix pabom:

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

B nabopatopHon paboTte oueHmBaeTcd: 1) nMpaBUITbHOCTb  BbLIMOSIHEHMS  pPaboTbl MO
COOTBETCTBYIOLLEN MeToAMKe; 2) NOMHOTA TEOPETUYECKMX 3HAHWM MO CYLLHOCTU BblOpaHHOW TeMbl; 3)



yMEHME MpaBUibHO MNPOBOAUTbL BbIMUCIIEHMS, CTaTUCTUYECKyld 00paboTky pesynbTaToB aHanvaa,
o6obLwaTh 1 Aenatb BbiBOAbI; 4) cobnogeHne TpeboBaHnii kK 0OOPMIIEHUIO.

Hanuune BbLINONHEHMS BCEX YeTbipeX YCMOBUM AaeT BO3MOXHOCTb MNpenodaBaTento MpUHATb
AaHHyto paborTy.

MNepeyeHb BONPOCOB KOMMOKBMYMOB (YCTHbIN ONpPOC):

Konnoksuym Nel.
1. Bronoruyeckue cpegbl. OcobeHHOCTV NPOBONOAroTOBKM.
2. XvMuyeckuin aHanma (atanbl, TpeboBaHus). Agcopbuusi n aecopbums (CopbeHTbl 1 pacTBOpUTENN).
3. Xvmuyeckne meToabl aHanusa. KucnoTHo-ocHoBHoe TuTpoBaHue. CyuHocTb MeToga. PacuyeTbl B
TUTpUMeTpuKn. PacyeT pH B cunbHbIX 1 cnabbix npoTonuTax, consax n bydepHbIx pacTBopax.
4. KpnBas KMCNOTHO-OCHOBHOMO TUTpoBaHus. iIHankaTopbl U CTaHAapTHbIE pacTBOPbI.
5.KomnnekcoHomeTpuyeckoe,  ocaguTenbHOE U OKUCNUTENbHO-BOCCTAaHOBUTENbHOE  TUTPOBAaHME.
WHavkaTopbl U CTaHAapTHblE pacTBOPbI.

Konnoksuym Ne2.
1. Knaccudukauns xpomaTtorpadpuyecknx MeTogoB aHanmsa. Xpomartorpadguyeckme napameTpsbi.
2. M'a3oBas xpomMaTorpadus. XapakTepucTUKN yaepKuBaHus, KoadpduLMeHTbl pacnpeaeneHus.
3. Cxema ycTponcTBa rasoBoro xpomatorpada: 6nok BBoga M mMcnapeHvsi npobbl, KOMOHKU, TepMOCTaThl,
aetektopbl. [logBWKHbIE N HENOABWXKHbIE (ha3bl B razoBON XpomaTorpadum.
4. Taso-kuMgkocTHas Xxpomatorpacpus. [logBwkHble W HenoaBWKHble asbl B ra30-XWAKOCTHOM
Xpomarorpacun.
5. XXugkoctHas xpomatorpadus. BeicokoadhdekTnBHasa xunakoctHas xpomaTorpagpusa (BOXKX). Annapatypa
B MeToAe XWAKOCTHOM XpomaTorpadum. MNMoasuxHble 1 HenoaBuxHble asbl.
6. 2KngkocTtHo-aacopbumoHHas xpomatorpadus. MoHoobmeHHas xpomaTtorpadus.
7. loHHas xpomaTorpadus ¢ ucnonb3oBaHMeM nogasnstoLen KONoHku. Ienb-xpomaTtorpadus.
8. [llnockocTtHas xpomaTorpadus (TOHKOcromHas u GymaxHas). HaHeceHne npob, OeTekTMpoBaHue.
KayeCTBEHHbIN 1 KONUYECTBEHHbIN aHanms.
KonnokBuym Ne3.
1. CyWHOCTb 3MEKTPOXMMNYECKMX NpoLeccoB. Knaccudgukaumsa sneKkTponoB, SrekTpoxmmmyeckas suerika.
2. lNpsamasga noTeHUnomeTpusi (MOHOMETPUS) U MOTEHLMOMETPUYECKOE TUTPOBAHME.
3. NpsiMas KOHAYKTOMETPUS N KOHAYKTOMETPUYECKOe TUTPOBAaHME.
4. BonbTaMnepoMeTpus: aHOLHbIN N KaTOA4HbIN TOK. ONEKTpoabl, BOfIbTaMNepPHbIE KPUBLIE.
5. NpsiMas KyNIOHOMETPUSA N KyNOHOMETPUYECKOE TUTPOBAHME.
KonnokeBuym Ne4.

1. MonekynspHo-abcopbumoHHasa cnektpockonus (MAC). AnnapaTtypa, KayeCTBEHHbIN U KONMMYECTBEHHbIN
aHanwms.

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

4. CnekTpockonusa si4epHOro MarHUTHoro pesoHaHca (AMP). Bo3byxgeHue sigep B MarHMTHOM nore,
ycroBue MarHMTHoro pesoHaHca. Ycrpouctso AMP-cnektpomeTpa. NpumeHeHne AMP .

5. Macc-cnektpomeTpusi. YCTPOMUCTBO Macc-cnektpomeTtpa. Cuctembl BBoga npobbl, ICTOYHUKN MOHU3aLUK,
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 aHanusa. TuTpumeTpuyeckme MeToabl aHanmsa. KucrnoTHO-OCHOBHOE,
ocaguTenbHOE, KOMIMIIEKCOHOMETPUYECKOE U OKUCIUTENTbHO-BOCCTAaHOBUTENBHOE TUTpOBaHWe. KVHOukaTopbl K
paboune pacTBopbl faHHbIX MeToA0B. KpnBas KUCITOTHO-OCHOBHOIO TUTPOBAHWS.

4. Knaccudukauus xpoMmaTtorpadmyecknx MeTogoB aHanusa. Xpomartorpaduieckne napaMmeTpsi.

4. 'a3oBag xpomatorpadus. XapakTrepucTuku yaepxueaHus, KoacduumneHTsbl pacnpeneneHus. lNpouecchl
pasfeneHus B rasoBow ase.



5. Cxema ycTpoKcTBa ra3oBoro xpomatorpada: 6nok BBoga v mcnapeHms npobbl, KONOHKW, TEPMOCTaTh,
Aetektopsbl. [NoaBWKHbIE M HENOABWXKHbIE Pasbl B razoBOr XpomMaTorpaduu.

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

7. XKupgkoctHaa xpomaTtorpacus. Annapatypa B MeTOLE XMAKOCTHOW Xpomatorpadun. NoasukHble u
HenoaBWXHbIE dhasbl.

8. YKugkocTtHo-agcopbumoHHas xpomaTorpadusi. MloHoobmeHHas xpomaTtorpadums.

9. MloHHas xpomaTorpadus un renb-xpomatorpadus.

10. MNnockocTHaa xpomartorpadus (TOHKOCMOMHas u OymaxHas). HaHeceHue npob, AeTeKTupoBaHMe.
KayecTBEHHbIN U KONMYECTBEHHbLIV aHanms.

11. MpumeHeHMe MOHOOOMEHHON, MITOCKOCTHOM WM CBEPXKPUTMYECKON hriouaHon xpomartorpadum npu
aHanuse Guornornyeckunx cpeg.

12. CywHOCTb arnekTpoxumuyecknx npoueccos. Knaccudukaumsa onekTpoaoB, 3NeKTpoXmMmnyeckas
AaYerika. Npsmas noTeHUMomMeTpus (MOHOMETPUS) U MOTEHLMOMETPUYECKOE TUTPOBAHME.

13. MNpsmas KOHOYKTOMETPUS U KOHOYKTOMETPUYECKOEe TUTPOBaHUE.

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

15. MNpsmas KynoHOMEeTpUS U KyFTOHOMETPUYECKOE TUTPOBaHME.

16. MonekynsipHo-abcopbumoHHas cnektpockonusa (MAC).

17. ATomHo-abcopbumonHasa cnektpockonus (AAC). Koppekuusi hOHOBOrO U3nyyYeHus.

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

19. CnekTpockonusi 9A4epHOro mMarHUTHoro pesoHaHca (AMP). BosbyxaeHue sgep B MarHUTHOM More,
yCroBue MarHUTHOro pesoHaHca. Yctporctso AMP-cnektpomeTtpa. MNpumeHeHne AMP.

20. Macc-cnektpomeTpus. YCTPOWUCTBO Macc-crnektpomeTpa. Cuctembl BBOAa NpoObl, UCTOYHMKU
noHm3aumm, geTektopbl. Ka4eCTBEHHbIN U KONUYECTBEHHbLIN aHanM3 B Macc-CnekTpoMeTpun.

Ans ouyeHueaHusi pe3ynbmamoe o06y4YeHUsT Ha 3ayeme ucnosib3yromcsi caedyroujue
nokasamenu:
1) 3HaHue yyebHoro matepmana GUCUMNANHbI;
2) yMeHue NPUMEeHNATb TEOPEeTUYECKME 3HAHMSA N PeLLeHNs NPaKTUYeCKMX 3agav;
3) BnageHve TeOopeTUYeCKMMM OCHOBaMM AOUCLMMNIIUHBI, CMOCOBHOCTL  WMNNOCTPUpPOBaTh OTBET
npumepammn, daktamm, AaHHbIMU HayYHbIX MCCNEAOBaHUN.

,qﬂﬂ OUeHueaHusi pe3ysibmamos 06yquu;1 Ha 3a4Yeme Uucriosib3yemecs wkasa.: «3a4meHo»,
«He 3a4MmeHOo».

OueHka Kputepum oueHok

3auymeHo lNonnHoe coomeemcmeue omeema obyyaruweaocsi 6a3080My YPOBHK OCBOEHUS
Heobxodumoli KomnemeHuyuu. [NpodeMoHCmpuUpPO8aHO 3HaHUEe MEOPEeMUYECKUX OCHO8
OucyunuHbl,  yMeHUe [PUMEHSIMb  meopemuyeckue 3HaHusi Ofii  peleHust
rnpakmu4eckux 3adad, cmyOeHm [10/ITHOCMbIO B8bIMOHUI rpogpamMMy riabopamopHbIX
3aHsmud.

He 3aumeHo HeydosnemeopumenbHoe coomeemcmeue omeema obyyqaroujeeocsi 6a3080My YPOBHIO
0ocgoeHUsT Heobxodumol komrnemeHyuu. Y cmydeHma omcymcmeyem 3HaHue
meopemu4yecKux 0CHO8 OUCUUIIUHbI, rpoapamma iabopamopHbIX 3aHAMUL 8bIrNofHeHa
4YacmuyHo.




@DOCut k PIT CMABC
Tecmosvie 3a0anusn (1)

1. IlepeuncauTh GaKkTOPsbI, BIAMSIOIINE HA BEIMYMHY CKAYKA TUTPOBAHUSA CHJIbHBIX IPOTOJIUTOB:
1) KOHIIEHTpALMSI UCTIOJIB3YEMBIX PACTBOPOB

2) cuia 3JeKTpoJIuTa

3) Temmeparypa

4) Bce BBbIIIE [IEPEUNCIICHHOE.

Omegem: 4.

2. IlepeuHcauTh NpHEMbl ONMpeaeJeHHs] HEM3BECTHON KOHUEHTPAlMHM B MHCTPYMEHTAJIbHBIX
MeTO/IaX aHAJIM3a:

1) metox rpaynpoBoUOTO rpaduka, CTaHAapTOB, 100aBOK

2) METO/] CTAaHJ]APTOB U J00ABOK

3) MeTOoJ] rpaJiyupoOBOYHOTO TpaduKa, HHCTPYMEHTAILHOE TUTPOBAHUE

4) MeToJl CTaHIapTOB, T00ABOK, IPaJAyHPOBOYHOTO rpadiKa, HHCTPYMEHTAILHOE TUTPOBAHHE.

Omeem:4.

3. Ykaxure pusH4ecKH CMBbICJ MOJISIPHOT0 Ko3(¢ puuueHTa norjiomeHus :

1) BenmmunHa MAEHUS U3ITyUYEHUS MPU MMPOXOKICHUH CBETA YepPe3 PaCTBOP

2) BeMYMHA, OTIPENIEISAIONIAst CKOPOCTh U3TyUEHUS

3) BenMMuYMHA, TOKA3BIBAIOIIAs CKOJBKO AJIEKTPOMArHUTHOTO H3JIYUCHHS TMOTJIOTHIOCH PAacTBOPOM C
KOHIICHTpamue | MoJib/ J1 Mpu TOJIIMHE CBETOTOTIIomaromero ciios 1 ¢cM 4) BenmuunHa BEPOSATHOCTH
repexojia CUCTEMbI M3 OCHOBHOTO COCTOSIHUS B BO30Y)KICHHOE.

Omeem: 3.

4. Kakoii xpomarorpagpuyecknii nmapamMetrp B ra3opoi xpomarorpadgum siBjisieTcsi KadeCTBEHHOMH
XapaKTePUCTUKOM 1JI5l JAHHOT0 KOMIIOHEHTA?
1) oTHOIIICHNE BpeMEHH MTPeObIBaHMS KOMIIOHEHTA B TIOABHYKHOM U HETIOIBIKHOM (azax
2) BpeMsi OT MOMEHTA BBOJIa MPOOBI 10 BBIXO/1a MAKCUMYMa XpoMaTorpa(uyeckoro muka
3) OTHOIICHHE CKOPOCTH IBMKEHHUS BEIIECTBA K CKOPOCTH JIBHYKECHHS MOIBHIKHOM (ha3bl
4) 9UCII0 TEOPETHYCCKUX TAPEIIOK.
Omeem: 2

5. Ha yeM ocHOBaH KyJIOHOMeTPHUYEeCKHIi aHATIHU3?

1) Ha U3MEPEHUU KOJIMYECTBA AIEKTPHUECTBA, HEOOXOJAUMOTO JIJIsl AIIEKTPOXUMHUYECKOTO MPEBPAIICHUS
OTIPENIEIIIEMOTO BEIIECTBA TPH 3JICKTPOJIU3E €ro pacTBOpa

2) Ha U3MEPEHUU CUJIbI TOKA, TIOTPAYCHHOW Ha OCYIIECTBICHHE DIICKTPOXUMUYECKON PEaKIMU B TAaHHOM
pooe

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

4) Ha ompedeNeHUU BPEMEHH DJJEKTPOJIM3a MPHU TMPOXOXKAECHUU UYepe3 pacTBOpP OMPEIeIEHHOTO
KOJIMYECTBA AJIEKTPUIECTBA

Omeem: 1

6. IlepeuncanTs yca10Bus NPUMEHMMOCTH 3aKkoHa Byrepa - Jlam0epra - Bepa:

1) MOHOXpOMATHYECKOE H3IydeHUE NP MOCTOSHHOW TemmepaType u pH pactBopa

2) napaJiiesIbHBIN My4OK MaJaroIIero n3Iy4yeHus

3) pa3zbaBiieHHBIE PACTBOPHI 0€3 y4acTUsi MOOOYHBIX PEareéHTOB C TOJIIMHOW CIOsI CBETOIOTJIOIIEHUS
MEHeE 5 MM C OTPaHUYEHHBIM BPEMEHEM CO3PEBAHMS OKPACKHU pacTBOPA MPHU MCCIEA0BAHNN MOTJIOUICHHUS
B BUJMMOI 06J1aCTH CIIeKTpa

4) Bce NepeurCIEHHOE BEPHO.



Omeem: 4

7. Ykaxure npeuMMyllecTBa ra30-aJAcopOLMOHHOII XpoMaTorpadguu mnepex ra3o-KHAKOCTHOH
Xpomarorpadgueii:

1) Gonee mupokuii MHTEpPBAT PabOUMX TemrepaTyp, Oojee yCTOWMYMBOE MOJIOKEHHE 0a30BOM JIMHUH,
paBHOBECHE YCTaHABIIMBAETCS ObICTpEE

2) OTHOPOJTHOCTH TIOBEPXHOCTH COpOCHTA, CHMMETpUYHAsl (popMa MHKOB, paBHOBECHE YCTAHABIMBACTCS
ObICTpEe

3) JIerKoCTh CTaHAAPTHU3ALNHU M BEIOOpA HETIOABMKHOHN (a3bl, ITUPOKUI HHTEPBAT Pab0UYHNX TeMIEpaTyp
4) cummeTrpuyHasi ¢opMa THUKOB, JETKOCTh CTaHIApTHU3AIMKd HEMOJBIKHONW (¢a3bl, paBHOBECHE
yCTaHaBJIMBAETCs ObICTpEE.

Omegem: 1

8. UTo Ha3bpIBaeTCs aHAJINTHYECKON MPoooii?

1) mpo6a BemiecTBa, BelAeIsIeMast U3 00BEAMHEHHOW MPOOBI U MIpeAHa3HauYeHHAs 11 POPMUPOBAHUS
AHATTUTUYECKUX P00

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

3) MUHIMAaIBHOE KOJUYECTBO MPOOBI BEIIECTBA, HCIIOIB3YEMOE JJIs POBEACHUS aHATU3a

4) 4acTh aHATM3UPYEMOTO 00BEKTA, CPEAHUI COCTAB M CBOMCTBA KOTOPOTO JOJDKHBI OBITh MIEHTUYHBI BO
BCEX OTHOIIICHUSX CPETHEMY COCTaBY M CBOMCTBAM BCETO OOBEKTA.

Omeem: 4

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

1) Ha U3MEPECHHH TTOTJIONMICHHUS H3TYydCHUS aTOMaMH OIPEISISIeMOT0 JIEMEHTa

2) Ha U3MEPEHUN WHTCHCHBHOCTH CBETA, M3JIy4aeMOT0 BO30YXKJICHHBIMH aTOMaMH WJIM MOJICKYJIaMHU TIpH
BBEJICHUH BEIIECTBA B BEICOKOTEMITEPATYPHBIH HCTOYHUK

3) Ha U3MEPECHHUU U3TYICHHS CBETA, MOTJIONICHHOTO CBOOOJHBIMU aTOMaMHU

4) Ha U3MEPCHHH CBCUCHHUS aTOMOB, HOHOB, MOJICKYJI IIPH DJICKTPOHHOM IMEPEX0JIC B 3TUX YaCTHUIIAX TIPH
WX BO3BPAIIECHUM M3 BO30YKJICHHOTO COCTOSIHUS B HOpMaJbHOE.

Omeem: 2

10. IlepeunciuTh NpeUMyHIECTBA TNPHUMEHEHHE TNOTEHIHOMETPUYECKOr0 THUTPOBAHUSA Hepej
00BIYHBIM OKHUCJIHUTEIbHO-BOCCTAHOBUTEIbHBIM TUTPOBAHUEM

1) ucroap3yeTCsl PU OTCYTCTBUU MHIMKATOPA B MYTHBIX M OKPAIIICHHBIX PACTBOPaxX

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

3) HET HWCKaKXEHUil pe3ynpTaTOB B ONpENeNIeHWH TMOTEeHIUana u3-3a Majod auddy3noHHOIM
COCTAaBJIAIOIIEH

4) Bce MEpEeUnCICHHOE BEPHO.

Omeem: 4

Tecmoesie 3a0aHusi (2)

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

Omeem: pe3koe n3meHeHne pH pactBopa oT cocrosiHus, Koraa pactBop HexmotutpoBad Ha 0,1 % ot
o0beMa THUTpaHTa B TOYKE SKBHUBAJIEHTHOCTH, JO COCTOSHHS, KOTJIa PAacTBOP MEPETUTPOBAH Ha Ty K€
BEJIMYHHY.

2. laTh onpeaesieHue CTAHAAPTHOMY 3J1€KTPOIHOMY NOTEeHUHATY?



Omeem: 5TO NMOTEHIMAJ MOJTYPEAKIMUA MIPU PABEHCTBE KOHILIEHTPAIM OKUCICHHOW U BOCCTAHOBJICHHOM
dopm BemectBa (1 Monb/mM®), U3MEPEHHBI OTHOCHTENHFHO CTAHAAPTHOTO BOJOPOIHOTO 3IEKTPOJA TIPH
naBneHnu 1 atM. u Temmneparype 25° C.

3. llepeuncante TpeGOBaHUSI, MPEABSBIIsieMble K KHCJIO0THO-OCHOBHBIM HHIUKATOPAaM.

Omeem: VTHANKATOP JIOJDKEH OBITH YyBCTBUTEICH K MUHUMAILHOMY KOJMYECTBY J100aBISEMbIX CHIIBHBIX
KHCIIOT WJIM [IeJOYeH; paBHOBECHE MEXJIy pa3IMyHO OKPAIICHHBIMA HWOHH3UPOBAHHOM U
HEUOHU3UPOBAHHOW (opMaMu HHIMKATOpa AOJHKHO YCTaHABIMBATHCS OBICTPO; HHTEPBAI IEpexoja
OKpacKH UHIUKATOPa HE JOJDKEH OBITh OOJIBIINM.

4. Yka3aThb OCHOBHbIE Y3J1bl IPUOOPA, HCIOJIb3YEMOI'0 B CHEKTPAJIBbHBIX a0COPOLIMOHHBIX METOAX
a”HaJImM3a.

Omeem:. WCTOYHHK CBETa; MOHOXPOMAaTH3aTOp; KIOBETHl C PAcTBOPOM CpPAaBHEHHUS U HUCCIIETYyEeMbIM
pacTBOpOM; MPUEMHUK CBETA.

5. laTh onpeaeseHre HHAUKATOPHBIM 3JIEKTPOJAAM U 3JIEKTPOJaM CPABHEHHUS.

Omeem: VIHOMKATOPHBIA 3JEKTPOJ - 3JIEKTPOJ, MOTEHIMAl KOTOPOTO 3aBUCUT OT KOHLEHTpaluu
OTpeIeNIIEMbIX HOHOB; 3JIEKTPOJI CPABHEHUS — JIEKTPOJI, TOTEHIIMAT KOTOPOI'O OCTAETCS MOCTOSHHBIM Ha
MPOTSHKEHUH MPoIiecca N3MEPEHUSL.

3aoauu (cpeonuil ypoeeHs C0HCHOCHIN):

1. K pacrBopy MgSO4 no6aBuiu amvmuadnblii 0ydepHslii pacteop u 20 mu 0,025 M pactBopa
Tpunona b. U36biTok Tpusona b orrutpoBaiu 15 mu 0,02 M pacreopom ZnCl,. Haiigure maccy
cyJb(aTa MarHus B MccjeyeMoM pacTBope.
Pewenue: PaccuntaeM KOIMUECTBO MOJIb Cylib(paTa MarHusi B pacTBOpE Mo Gopmyre:
n (MgS04) = (C1-V1 — C2:V2)/ 1000,

rae C1 u V1 - xoHueHTpanus u o0beM UCXOAHOTO pacTBopa Tpusona b;

C2u V: - koHLIEHTpalys 1 00beM pacTBOpa XJIOPH/IA LIMHKA, MTOIIE/IINe Ha TATPOBaHKE N30bITKA
TpuiioHa b.

[oayanm: n (MgSOs) = (0,025:20 — 0,02-15)/ 1000=0,0002 mons

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

Maccy.
m (MgS04) = n (MgS04)-M(MgSOs) = 0,0002-120 = 0,024 2

Omeem: m (MgSOg4)= 0,024 2.

2. Mouisipablii Ko3¢pGUUKMEHT CBETONOIJIOMIEHHSI KOMILJIEKCA OepuJIiius ¢ aleTUJIaneToHom npu 294
uM pasen 3,16-10% Kakoe MuHuMaabHoOe coep:kanue Gepuans (B %) MOKHO ONpeleJuTh B
HaBecKe paBHOii 1,0 I, moMenieHHOH B MEPHYI0 K010y BMeCTUMOCTBIO S0 MJ1, B KIOBeTe €
TOJIIIMHOM CJIOSA S CM, ecJIM MUHUMAJIbHOE 3HAaYeHHe ONTHYeCKOH I1oTHocTH pasHo 0,025?

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

PaccuuTsiBaem coaepikanue Oepusius B I
m = (C-V-M) /1000 = (1,58 -107- 50 - 9,01) / 1000 = 7,11-10°® (1).
PaccuuTbiBaeM MUHHUMAIIbHOE COJEp:KaHue Oepuinins B %:
® = (M pemecrsa/ M nasean) *100% = (7,11 - 108/ 1) - 100% = 7,11-10° %.



Omeem: o (6epuwtus) =7,11-10° %.

3aoaua (noeviuieHHbLIL YPOBEHD CLOHCHOCHU):

OnpeneuTh OKHCIHTEILHO-BOCCTAHOBUTEIbHBII MOTEHIIHA B cucTeMe, ecin k 50 ma 0,1 M FeCl,
nodasJsieno: a) 30 mu 0,1M Ce(SO4)2; 6) 70 mux 0,1M Ce(SOs)2.

E’, , =077B; E° ., =144B
Ce**/Ce

Fed* / Fe?*

Pewenue:
a) n (FeClz) = C-V=0,1-50 = 5 mouts; n (Ce(SO4)2) = C-V=10,1-30 = 3 moJ1b
T[ToTeHIMaN pacTBOPA ONpeeNAeTcs peloKe-TIapoi ucxoaHoro BemecTtsa Fedt/Fe?”,

0 [Fe*]
EFes+/Fe2+ = EFe3+/FeZ+ + 0,059/1' Ig [Fe2+]
TJie pacueT JBYyX- M TPEXBAICHTHOTO XkKeJe3a Takos: [Fe* ] = Co Vo =Cr Wy . [Fe*]= Cr Vo
Vo +V; V, +V;
0.1-50-0.1-30 s+, 0.1-30
I : [Fe**]= =0.025M: Fe’]= =0.0375 M.
omyun: [Fet ] == 50 P 1= 500
IMocTaBiiss JaHHBIE TATPOBAHMS, [TOJYYaEM ITOTEHIIHAI B CUCTEME:
0.0375
E s o =077+ 0,059/1-lg =0.77+0.059-lg1.5=0.78 B
e’ [ Fe 0.025
6) 1) n (FeClz) = C-V=0,1-50 = 5 mous; n (Ce(SO4)2) = C-V=0,1-70 = 7 mob
T[ToTeHIMan pacTBOpa ONpeeNAeTCs yiKe APYyroi pefoke-napoii (turpanra) Ce*t/Ced*,
_ o [Ce™]
Ce*rce® Ec:e‘”/ce:‘J+ +0,059/1-lg [Ce?’*]
TZie pacyeT YeThIpeX- M TPEXBAICHTHOTO 1epHs TakoB: [Ce’ ] = Cp Vi =Co Vo . [Ce¥ )= ﬁ
V, +V; V, +V;
0.1-70-0.1-50 0.1-50
I - [Ce* ] = =0.0167 M: Ce®']= =0.0417 M.
onym: [Ce™ ] 50+ 70 [ 1=20770

HO,Z[CT&BJ'I?I?I JaHHBIC TUTPOBAHUA, IIOJTy4acM IOTCHIIUAII B CUCTEME:

E =1,44+0,059/1- g 0.0167 =142 B

cre 0.0417
Omeem: a) 0,78 B; 0) 1,42 B.
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