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7. PekomeHpgoBaHa: HMC xumunydeckoro dpakynbteTta, npotokon Ne 3 ot 19.04.2022 r.

8. YueOHbIM roa: 2022-2023 CemecTp: __ 2




9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llenbto ocBoeHusi yvyebHOM AMCUMNNUHBI sBnsieTcs opmmpoBaHme Yy obyvatoLmxcs
3HaHUN O TEeOpPeTUYECKUX U MNPaKTUYECKMX OCHOBaX (PU3UKO-XMMUYECKMX METOAOB 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 Npuemamm PU3NKO-XMMUYECKUX 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
basosomy 6rnoky (Bb1) BapuatmBHOM YactTn gucumnimvH  (POPMUPYEMON  y4aCTHUKaAMMU
obGpasoBaTenbHbIX OTHOLUEHWA) MO MNOArOTOBKE cneunanucta no HanpasneHutoo 30.05.02
«MegununHckasa drnodumsnka.

B pesynbTate O0CBOEHWA AUCUMMAWHBI CTYAEHTbl [AOSMDKHbl  OBflafdeTb  3HaHUSAMMU
TEOPEeTUYECKNX OCHOB BaXKHEWLIMX COBPEMEHHbIX (PU3MKO-XUMUYECKUX METOOOB aHanusa
Buonornyeckux cped, a Takke npasusamu paboTbl C aHaANMTUYECKMM 0D0pyLOBaHMEM.

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

11. MnaHupyeMble pe3ynbTaTbl OOYYEeHUA MO AUCLUNIMHE/MOAYNO (3HAHUSA, YMeHus,
HaBbIKM), COOTHECEHHbIE C NMaHUpyeMbIiMU pe3yfnbTaTaMu OCBOEHUs obpa3oBaTeribHOM
nporpamMmmbl (KOMNEeTEHLMAMU) U UHAMKATOPAMUN UX AOCTUXKEHUS:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyembie pesynbTaTbl 06y4eHns
KOMMEeTEHL MM
MK-3 CnocobeH MK-3.1 BbinonHenune 3Hamb: 0cobeHHOCTN 0OBLEKTOB aHanuaa,
NPOBOAUTb Hay4YHblE yHOAMEHTANbHbIX | OCHOBHblE  (PU3UKO-XUMUYECKME  MOHATUA U
nccrnenoBaHus B Hay4HbIX MeToAbl.
obrnactn meguumHbl nccrnegoBaHui B Ymemsb: ncnonb3oBaTb COBpEMEHHOE
n Guonornn obrnactn meamumHel | nabopaTtopHoe obopyLoBaHMe, aHanM3npoBaThb
n Guonorun NomnyyYeHHble 3KCMEPUMEHTarbHbIE pe3ynbTaThbl 1
nraHupoBaTh UccrenoBaHue Ansi pelleHns
HOBbIX 3a4a4 B 06nacTn MeauunHel 1 Guonoruu.
Brnadems: ocCHOBaMW TEXHWKA COBPEMEHHOTIO
XUMUYECKOTO aKCnepuMeHTa, HaBblkamMm
aHanuTM4eckon paboTbl ANs peLleHust HayYHbIX
3agav
12. O6bem gucuMnuHbI B 3a4eTHbIX eanHuuax/yac. — 2 [ 72 .
Pdopma NnpomMeXKyTOHHOM aTTecTauum 3ayer
13. TpyaoemkocTb No Buaam yuyeb6Hon paboTbl
TpyaoemMKoCcTb
Bug yuebHown paboTbl Bcero Mo cemecTpam
2 cemecTp
AyanTOpHbLIE 3aHATUSA 40 40
nekummn 16 16
B TO',V' nabopaTtopHble 16 16
yucne:
rpynnoBble KOHCYrsTaunm 8 8
CamocTosTensHas paborta 32 32
UToro: 72 72




13.1. CogepxaHue QUCLUMNIUHDI

Peanusauus
pasgena

Ne n/n HaumeHosakue pasnena CopepxaHue pasgena guCuunIvHbl ANCLANINHBI C

ANCUUNNNHBI NMOMOLLIbIO
OHnamnH-Kypca,
QYMK*
1. NNekuun

11 XvMryeckmn aHanus. | buonornyeckume cpenbl. OcobeHHoCcTH
MeToapbl nccrnegoBaHusa | NpoboMoAroToBKA.  JTanbl  XMMWYECKOTO  aHanusa.
cocTosiHMs  BewecTBa B | Agcopbums 7] necopbums (copbeHThI "
pacTBopax pacTBopuTENHN).

1.2 XvmMmundeckue mMeTodbl | TutpumeTpryeckme mMetoabl aHanusa. CTaHgapTHble
aHanmaa. pacTBOpbI. Cnocobbl TUTPOBaHWS. PacueThbl

TuTpoBaHusa. Pacuyer pH B pacTtBopax CWMbHbIX U
cnabbix  npoTtonuToB, amdonuToB,  OydepHbIX
pacTtBopax. KucnotHo-ocHoBHOe TuTpoBaHue. Kpusbie
W UHOUKATOPbI KUCNOTHO-OCHOBHOIO TUTPOBAHUS.
KomnnekcoHomeTpuyeckoe,  ocagutensHoe "
OKUCTIUTENbHO-BOCCTAaHOBUTENBHOE TUTpPOBaHMe.
Paboyre pactBopbl M UHOUKATOPbI.

1.3 Xpomatorpaduyeckme Knaccudmkaumss  xpomartorpadpmyecknx  mMeTonoB
MeToAbl aHanuaa. aHanusa. Xpomartorpaguyeckne napaMmeTpsbi.

Ma3oBasi xpomatorpadus. Ma3oBas Xpomatorpacdus. XapakTepucTukm
"a3o-xmaKocTHas YOEPXUBAHUSA,  KOI(DPUUMEHTbI  pacnpeneneHus.
XpomaTorpagusi. Cxema ycTpoKcTBa ra3oBoro xpomarorpada: 650k
XKunpkoctHas BBOOA M uUCNapeHust npobbl, KOMOHKW, TepmocTaTbl,
xpomaTtorpadus aetektopbl. [logBwkHble WM HenoABwXHble ha3bl B
rasoBomn xpomarorpaduu.
[aso-xmgkocTHad xpomartorpadus. [loaBukHble K
HenoaBWXHbIE dasbl B ra3o->XMAKOCTHON
xpomatorpacun.
KungkoctHaa xpomatorpadums. BeicokoaddekTnBHas
XugkocTHas xpomatorpadust (BOXKX). AnnapaTypa B
METOAE XMAOKOCTHOM Xxpomartorpadun. NoaBuxkHbie U
HenoaBWXHble dasbl.

1.4 NoHooOmeHHass 1 renb- | XKugkoctHo-agcopbunoHHast XpomaTorpadums.
xpomarorpadus MoHooOMeHHas Xpomarorpadus. MoHHas
lMnockocTHasa xpomatorpadus. N'enb-xpomatorpadgusi.
xpomarorpadus lMnockocTHas xpomatorpaduss  (TOHKOCHOWMHas wn

OymaxHasi). KayeCTBEHHbIN M  KONMMYECTBEHHbLIN
aHanmas.

15 OneKkTpoxmMmnyeckme CyLwHocTb ANEKTPOXUMUYECKMX NpoLIeCCoB.

MeToAbl aHanus3a Knaccudumkaumsa  anekTpogoB,  3NeKTpoOXMMmUyeckas

MoTeHunomeTpus, Aavenka. lNpaAmas noTeHumMomeTpust (MOHOMETPUS) U

KOHAYKTOMETpMS, NOTEHLMOMETPUYECKOE TUTPOBAHME.

BONbTaMMnepomeTpus, MpaAmasi KOHOYKTOMETPUS U KOHOYKTOMETPUYECKOE

KyNOHOMETpWSI. TUTpoBaHve. BonbTamnepomeTpusa: aHogHbIA U
KaToOHbIA TOK. AneKTpoapbl, BONMbTaMMeEPHbIE KPUBbLIE.
MpaAmasi  KyNoHOMETpUST M KyJIOHOMETpUYecKoe
TUTPOBAHNE.

1.6 CnekTpockonu4yeckue MonekynsapHo-abcopbunoHHas cnektpockonust (MAC).
MeTobl aHanu3a. AToMHO-abcopbunoHHas cnektpockonusi (AAC).
MonekynspHo- ATOMHO-3MunccuoHHasa cnektpockonusa (A3C).
abcopbunoHHas Cxembl ONTUYECKMX CMEeKTPOMETPOB B
CMeKTpocKonus. CMEKTPOCKOMMUYECKMX MeTogax aHanuaa.
ATOMHO-abcopOLMOHHaa 1 | KaueCTBEHHbIN N KONMYECTBEHHbBIV aHaNm3.
aTOMHO-3MMWUCCUOHHas
CMEeKTPOCKONus

1.7 Cnektpockonua AMP CnekTpockonusa sAepHOro  MarHUTHOrO  pesoHaHca

(AMP). Bo30yxageHue saep B MarHUTHOM More,
ycrioBne MarHUTHoro pesoHaHca. Yctponctso AMP-
cneKkTpomeTpa.




1.8 Macc-cnektpomeTpus Macc-cnektpomeTpus. YCTponcTeo mMacc-
cnekTpomeTpa. Cuctembl BBOAA NPOObLI, WUCTOYHUKM
MOHM3aLMN, OEeTeKTopbI. KayecTBEeHHbIN "
KONMNYECTBEHHbIV aHan13 B Macc-CneKTPOMETPUM.
3. labopaTopHble 3aHATHA

3.1 Xnmunyeckun aHanu3. | BeogHaa  Gecepa. MHCTpykTaxX  no  TexHuke
MeToapl nccnegoBaHus | 6esonacHoCTH npu paboTe B XUMUNYECKOWN
cocTosiHMA  BewectBa B | nabopaTtopumn. TpeboBaHWS K XMMUYECKOMY aHanmay.
pacTBopax OcCHOBHblE MeTOAbl M3Yy4EHMSI COCTOSIHUS BeLLecTBa.

Cnocobbl BbIYUCIIEHNST KOHLIEHTPALMA BELLIECTBA.

3.2 Xnmunyeckme meToabl | KNCNOTHO-OCHOBHOE TUTPOBaHME.

aHanusa JlabopatopHas pabota. CraHgaptmsaums HCl no
nepsu4yHomy ctaHgapTHomy pacteopy 0,1 M Na,COs.
Onpegenenve kapboHaTHON XEeCTKOCTW BOAbl.

3.3 Xpomatorpaduyeckme Xpomatorpaduyeckme napameTpsbl,

MeToAbl aHanuaa. NOABWXHbIE W  HENOABWXHble pa3bl B rasoBow
a3oBas xpomatorpacdus. | xpomartorpaduu.

"aso-xungKocTHas JlaGopatopHasa paboTta. AHanM3 cmecen CAvMpTOB
XpomaTtorpadgusi. MEeTOOO0M ra3o-XMAKOCTHON XpomMartorpadguu.
*KuakocTtHas

XpomaTorpadus

3.4 NoHoobmeHHass u  renb- | llabopaTopHasa paboTa. PasgeneHve cmecu
xpomaTorpadus aMMWHOKMCIIOT METOA0M ByMadkHOW xpoMaTorpadum.
lMnockocTHas JlabopatopHaa pabota. OnpegeneHue coaepkaHus
XpomaTtorpagus Na,SO4 METOAOM MOHOOOMEHHOM XpomaTtorpadun.

3.5 OnekTpoxnMmnyeckme JlabopatopHas pabota. N3yvyeHne KOHUEHTPALMOHHOM
MeToAbl aHanm3a 3aBMCMMOCTUN HUTPAT-CENEKTUBHOMO 3N1EKTPoaa.
MoTeHunomeTpus, JlabopatopHas pabotra Onpegenenne unoHoB Fe (II)
KOHOYKTOMETpUS, NOTEHLUNOMETPUYECKMM  TUTPOBAHMEM  OUXPOMATOM
BONbTaMMNepoOMeTpus. Kanus.

3.6 OnekTpoxnMmnyeckme JlaGopaTtopHas paboTa. KynoHomeTpuyeckoe
MeToAbl aHanmaa onpegenenve megm (ll).

KynoHomeTpus.

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

3.8 CnekTpockonuyeckue JlabopatopHaa pabGota. OnpegeneHue HaTpusa U
MeToAbl aHanusa. Kanua npu COBMECTHOM MNPUCYTCTBUMM B pacTBope
ATOMHO-abcopbLUMOHHas © | METOAOM nramMmeHHoOn doTomeTpun (aTomHo-
aTOMHO-3MMWCCUOHHas SMWCCUOHHBIV aHanma).
cneKkTpockonus

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

No Buabl 3aHsTUIA (4acos)

h HaumeHoBaHve pa3gena Jlabopa | [pynnoBble

n/ CamocTosiTenbHas

n ONCUUMINHbI JNekuun TOp- KOHCYIb- pa6ota Bcero

Hble Taunn

1. | Xvimuyeckun aHanus.
MeTtoabl  nccnegoBaHuA > ) 4 6
COCTOSIHMS BellecTBa B
pacTBopax

2 | XvMun4yeckue mMeToabl 5 5 5 9
aHanuaa

3. | XpomaTorpadguyeckume
MeToAbl aHanmaa.
["a3oBasa xpomartorpadus. 2 4 > 4 12
Maso-xmpKocTHas n
XNOKOCTHas
Xpomarorpadgus

4. | NloHoOOMeHHast u renb- 5 4 1 4 11
Xpomarorpadus




lMnockocTHas
Xpomatorpadusi

5. | OnekTpoxmmmnyeckue
MeToAbl aHanm3a
MoTeHunomeTpy,
KOHOYKTOMETpUS,
BOMbTaMNepoMeTpus,
KyroHoMeTpusi.

6. | CnekTtpockonuyeckne
MeToAbl aHanumaa.
MonekynsipHo-
abcopObumoHHas
CMEeKTPOCKONUS.
ATOMHO-abcopbLMOoHHas
N  aTOMHO-3MUCCUMOHHas
CNeKTpocKonusi
Cnektpockonust AMP 2 - 2 3 7
8. | Macc-cnektpomeTpus 2 - 4 7
UToro: 16 16 8 32 72

N

=

14. MeToan4yeckune ykasaHMAa Ans ody4aroWmnxca Nno 0OCBOEHUIO AUCLUMNIIUHDI:

B y4yebHOM npouecce LWMPOKO WCMONb3yeTcsa MNpoBeOeHUs ayAUTOPHLIX 3aHATUW B
coyeTaHum C  BHeayauTopHoM paboTton C  uenbd  oOpMMPOBaHUA U pasBUTUSA
npodeccuoHanbHbIX HaBbIKOB Oby4varowmxca. Kaxabih obydatowmnmncsa obecnedeH OOCTYNoM K
BmbnuoTteyHbiM poHaam YHuBepcuteTa n kadenpbl. ObydeHne cknagbiBaeTcsa U3 NEKUMOHHbIX
n nabopaTopHble 3aHATUS, FPYNMNOBbIX KOHCYMbTauuW, caMocTosATenbHOM paboTbl. PaboTta
CTYOQEHTOB C KOHcnekTamu nekumin. CTyaeHTbl paboTaloT C KOHCNEKTaMU NEKUMIA, BbINOSHAOT
3ajaHua npenogasaTens nNpu  NOArOTOBKE K  3aHATMSM, MOMb3yACb OCHOBHOM U
AOMONHUTENBHOW NUTEPATYPON, a Takke MHTEPHET-pecypcamu.

Tekywaa artrtectaumsa obecneyvBaeT nNPOBEPKY OCBOEHUs Yy4vebHoOro maTepuana,
npuobpeTeHns 3HaHWA, YMEHUA W HaBbIKOB B Xo4e paboTbl CTyAeHTOB, (DOPMUPOBAHUSA
npodeccnoHanbHbIX KOMMNETEHLUWNA.

O6y4yeHne nuuy, ¢ orpaHNYEeHHLIMN BO3MOXHOCTSIMIN 300POBbS OCYLLECTBNAETCS C Y4ETOM
X MHAMBMAYaNbHbIX NCUXOMU3NYECKNX OCOBEHHOCTEN U B COOTBETCTBUM C MHAMBMAOYaNbHOM
nporpaMmmon peabunuraumn.

15. lMepeyeHb OCHOBHOM WU [OOMNOJSIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeET,
Heo6X0AMMbIX AN OCBOEHUS AUCLUNIUHbI

a) OCHOBHag nuTeparypa:

Ne n/n McTouHUnK

OCHOBbI aHanmMTUY4eCcKOW XMMUM : B 2 T. : y4ebHuMK: Ons cTyg. By3oB, O0y4. MO XMM.

1. HanpasneHuam / nog ped. 0. A. 3onotoBa. — Mockea : Akagemus, 2014. T.12 /[ T. A

Bonbwosa u ap. | - 6-e usg., nepepab. u gon. - 2014,

XaputoHoB K0.A. AHanuTuuyeckas xumwus : yd4ebHuk / KO. A. XaputoHoB - Mockea : TOOTAP-

2. Megna, 2018. - ISBN 978-5-9704-4400-9. - TekcT : anekTpoHHbin // 3BC "KoHcynbTaHT

crygeHTa" : [cauT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970444009.html

3 AHanuTnyeckas xvMMua U (PU3UKO-XUMUYECKME MEeTOAbl aHanusa: B 2 T.. y4ebHuK Ons crya.
) By30B / nog pen. Muenko A.A. - M.: Akagemus, 2014,

4. KpuctumaH . AHanntrdeckas xumus: B 2 kH. / . Kpuctmnan. CI6.: BuHom. 2009.

6) fononHUTENbHasa nNuTeparypa:
Ne n/n NcTouHunK

5. KHoppe [.I'. Buonornyeckasa xumus / O.I. KHoppe, C.[1. MbianHa. — M.: Beicw.wk., 2000.

6. Buoxmmus yenoseka / P. Mappu v gp. — M.: Mup, 1993. T.1-2.
Benosa E.B. ®usnko-xummnyeckme mMetoabl UccrefoBaHus B meguumHe u buonorun: yvyebHoe
7. nocobve / E.B. Benosa, K.3. lepmaH, A.B. AdaHacbeB, O.N. Cniocap, T.A. VBaHOBa;
MeguumHcknin yumsepcuteT PeaBuns. — MockBa, N3gaTtensctBo «IpaHuuax», 2016.




KopoTtkoBa E.WN. ®usmko-xummyeckne metodpl UCCredoBaHUSA M aHanmsa: yvyebHoe nocobue /
8. E.N. KopoTtkoea, T.M. 'mngynnuHa, H.M. [dy6oea, O.A. BopoHoBa; TOMCKUIA MONUTEXHUYECKNI
yHuBepcuteT. — Tomck: M13-80 TOMCKOro nosiMTexHn4eckoro yHmsepecuteta, 2011.

B) MH()OPMaLMOHHbIE 3NIEeKTPOHHO-06pa3oBaTesibHble Pecypcbl:

Ne n/n Pecypchbl MHTepHeT
9. OE6C «KoHcynbmaHm cmydeHmay, http://lwww.studmedlib.ru
10. www.lib.vsu.ru — 3H6 Blr'y
11. | MlHmepHem-pecypcel Mo memodam xumuyeckozo aHanusa - http://www.rusanalytchem.org
12, «AHanumuka-Mup npogheccuoHanosy http://www.anchem.ru/
13. 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.®. CenemeHera, B.H. CemeHoBa / B./. Bacunbea, O.®. CtosiHoBa, W.B. LWkyTuHa,
C.N. Kapnos, B.®. CenemeHes, B.H. CemeHos. - CI16.: "[IAHb', 2014. - 416 c.

CokonoBckun A.E. ®unsmko-xummdeckne metogbl aHanmsa: ydeb. nocobue / A.E. COKONOBCKUA,
E.B. PaguoH. - Munck: BI'TY, 2007. - 128 c.

CymnHa E.I. ToHkocrnonHas xpomaTtorpadusi. TeopeTunyeckMe OCHOBbl W  MNpaKTUYecKkoe
3 npumeHeHne / E.I'. CymnHa, C.H. LlUTbikoB, H.B. TiopmHa. - CapatoB: u3g-Bo CapaToBcKoro
yHuBepcuteta, 2002. - 108 c.

KpbicaHoBa T.A. PU3MKO-XMMUYECKME METOAbI aHann3a NpMpoAHbIX CoeauMHEHMI: XpoMmaTorpadus
4 n cnektpockonus / T.A. KpbicaHoBa, [0.J1. Kotoea, B.A. KpbicaHoB, A.H. 316noB, B.®. CenemeHes.
- Boporex: WML “Hay4Has kHura”, 2016. - 62 c.

Enuceesa T.B. MeTtogbl pasgeneHuss u  BblAENEHWsT BeELWeCTB B XUMUKU, MeguuuHe,
npombineHHom npowussoacTtee / T.B. Enuceesa, J1.C. Hevyaea, A.H. 3a6nos. BopoHexckui
rocygapCTBeHHbI  yHMBepcuteT. — BopoHex :  W3gatenbcko-nonurpadduyecknini  LeHTP
BopoHexckoro rocyaapctseHHoro yHusepcurteta, 2013. — 62 c.

17. OOpa3oBaTesfibHble TEXHOSNIOMMU, MUCNOfib3yeMble NpU peanusauum Yy4ebHOWM
AUCLUUNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonorum (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe 06y4YeHue):

Mpn peanusaumm y4yebHOM AMCUUNUHBI UCMNONb3YOTCA 3fIEMEHTbl ANEKTPOHHOro 0by4veHus
(30) n guctaHunoHHble obpasoBaTeribHble TexHonormm (JOT) B 4acTM 0CBOEHMUS NIEKLMOHHOIO
MaTepuana, npoBedeHMs TeKyllerh W MPOMEXYTOYHOW aTTecTauuun, NpoBeAeHUs 4YacTu
nabopaTtopHbix paboT W camocTosATenbHOM paboTbl obyyarwmxcsa no  OUCUMNINHE,
nosponswwme obecneumBatb  OMNOCPEAOBaHHOE  B3auMMOLEWCTBME  (HA  paCcCTOAHUN)
npenogasatenenn N oby4valrLmnxcs, BKAOYAA MHCTPYMEHTbl 3MEKTPOHHON WHAOPMAaLNOHHO-
obpasoBatenbHon cpeabl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHve BebWHaApPOB, BUOEOKOH(EPEHUNn, B3auMOAEWCTBME B COLICETAX, MOCPeaCcTBOM
9NEKTPOHHOM MNOYThbl, MecCeHokepoB. [Ans OCBOEHUS AUCUUNINHBI PEKOMEHAYEeTCH CnMCOoK
nuTepaTypbl U pecypchbl A5a dNeKTpoHHoro oby4deHus (30) (n. 15).

18. MaTepnanbHO-TeXHU4YECKoe obecnevyeHme ANCUMNIINHDI:

Becbl aHanuTtnyeckne; Becbl TEXHUYECKNE; ANCTUNNATOPLI NabopaTopHble; noHOMepLlI IB-74;
KyNOHOMETpUYECKNE yCTaHOBKM; hoToanekTpokonopmumeTpbl KOK-2; nnameHHble aHanmM3aTopsbl
xungkoctn MAXK-1, TIAXK-2; cnektpodoTtomeTpbl CP-26, CP-56, CP-2000; xpomartorpadbl
razoBble Chrom-4, Chrom-5; MOHOOOGMEHHbLIE KOMOHKM; XpomaTorpadumyeckas 6ymara;
CylWnnbHble WKadbl, MydenbHbIE NEYN; XUMUYECKME PEAKTMBLI; XMMUYECKas nocyaa.



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

19. OueHo4Hble cpeacTBa AN NpoBeAeHUs TeKyLWen U NPOMEXYTOYHOM aTTecTauumn

MopsOoK OLEeHKM OcBoeHWst obyvarwumucs ydebHoro maTepuana onpeaensieTcs
coaepXaHMeM crieayoLmx pasaenos ANCUUNINHDI:

o KomneTteHuus

I"I\;I'I H;?;Ic“ﬁi'a%?/ﬁiﬁmpoa;?ﬁ;)a oMneTeHL OueHouHble cpeacTBa

1.1 | Xummnyeckui aHanms.
MeToabl nccnenoBaHus
COCTOSIHMSI  BellecTBa B MKk-3.1 Konnoksuym 1
pacTBopax

1.2 | Xumunyeckume MeTonbl nK-3.1 JlabopaTtopHas pabota Nel,
aHanuaa. ) KoOnnoksmym 1

1.3 | Xpomatorpadumyeckme
MeToAbl aHanusa.
"a3oBas xpomatorpadusi. JlabopaTtopHasg pabota Ne2,
"aso-xungKocTHas MK-3.1 KOMNNoksmym 2
Xpomatorpadus.
YKungkocTtHas
Xpomartorpacusi

1.4 | VloHooOMeHHas U1  renb-
xpomatorpadus
lMnockocTHas
XpomaTorpadus

1.5 | OnekTpoxmmmyeckue
MeToAbl aHanus3a
MoTeHunomeTpus,
KOHAYKTOMETpMS,
BONbTaMMNepPoOMeTpUs,
KyNOHOMETpHUS.

1.6 | CnekTpockonuyeckme
MeToAbl aHanunsa.
MonekynsapHo-
abcopbumoHHas nK-3.1 JlabopatopHkle paboTel Ne7,8,
CMNeKTpocKonus. ' KOMNNoKBMym 4
ATOMHO-abcopOLMOHHasa 1
aTOMHO-3MMWUCCUOHHas
CMEeKTPOCKOMUS

1.7 | Cnektpockonua AMP MK-3.1 Konnoksuywm 4
1.8 | Macc-cnektpomeTpusa MK-3.1 Konnoksunym 4

JlTabopaTopHble paboTbl Ne3,4,
MK-3.1 KOSIIIOKBUYM 2

JlTabopaTopHble paboTbl Ne5,6,
MK-3.1 KONOKBUyM 3

[NpomexyToyHada aTTectaums [MepeyeHb BOMPOCOB K 3a4€Ty
dopma KOHTpons — 3ayeT

20. TunoBble OLEHOYHbIe cpeactea M MetToauyveCkKkune wmatepuanbl, onpepgensowiume
npoueaypbl oueHnBaHunsA

20.1. TeKywWwmMn KOHTPONb yCNeBaeMoCTun

KoHTponb ycneBaemMocTu MO AUCUUMNIIMHE OCYLLUECTBMAETCA C MNOMOLLLI MNpOBeAeHUs

KOSMOKBMYMOB U1 MO NpOBepKe BbINOSIHEHUS CTyAeHTamu nabopaTtopHbiX paboT.
OniucaHue mexHosioauu rposedeHus Kossokeuyma:

Obyuatowminca nonyyaet BONpPOChl U3 Yncna NPeanoXeHHbIX, BpeMs Ans nogrotoBkn aaetca 30-
40 muH. locne TOro, Kak CTygeHT OTBETUNT Ha BOMPOCHI, NpenodaBaTenb MMeeT MpaBoO 3ajdaTb
OONOSHUTENbHBLIE N YTOYHAIOLLME BOMPOCHI, KOTOPblE CBsI3aHbl C Bonpocamun bunera.

OnucaHue mexHosi02uu rnposepku iabopamopHbIx pabom:

Obyuatowminca npeacraBnseT pesynbTaTbl nabopaTtopHon paboTbl NpenogaBaTtenio B AEHb ee
BbINOSIHEHMS.

B nabopatopHon pabote oueHumBaeTcA: 1) nNpaBUSIbHOCTb  BbINOSIHEHMS paboTbl MO
COOTBETCTBYIOLEN METOAMKE; 2) NOMHOTa TEOPETUYECKMX 3HAHWUIA NO CYLWHOCTWU BblOpaHHOW TeMbl; 3)



YMEHWE MpaBuIibHO MNPOBOAUTbL BbIYUCIIEHUS, CTaTUCTUYECKyl0 00paboTKy pes3ynbTaToB aHanuaa,
o6o6waTtb 1 genaTb BbiBOAbI; 4) cobntogeHne TpeboBaHUM K 0POPMITEHUIO.

Hannune BbINOMHEHMS BCEX YeTbipex YCNoBWUM AaeT BO3MOXHOCTb MNpenogaBaTento MNPUHSATb
OaHHYylo paboTy.

MNepevyeHb BONPOCOB KOMNTOKBMYMOB (YCTHbIM ONpPOC):

Konnoksuym Nel.
1. Buonoruyeckune cpegpl. OcobeHHOCTN NPoboNoaroTOBKMN.
2. Xumunyeckuin aHanms (atansl, TpebosaHus). Agcopbums un gecopbumsa (copbeHTbl 1 pacTBOpUTENN).
3. Xummyeckue wmetoapl aHanmsa. KuCnoTHo-ocHOBHOe TuTpoBaHue. CyllHocTb Metoga. Pacuetbl B
TuTpuMeTpun. PacdeTt pH B cunbHbIX 1 cnabbix npoTonuTax, consx 1 6ydepHbIx pacTBopax.
4. KpmBas KUCNOTHO-OCHOBHOIO TUTPOBaHNA. NHOMKATOPbl U CTaHAapTHbIE PacTBOPbI.
5.KomnnekcoHomeTpuyeckoe, ocaguTensHoe U OKUCIIUTENbHO-BOCCTAHOBUTENbHOE  TUTPOBaHME.
WHaukaTopbl n cTaHgapTHbIE PacTBOPbI.

Konnoksuym Ne2.
1. Knaccudmkaumsa xpomatorpadmyecknx MeToaoB aHanmaa. XpomaTorpaduyeckme napameTpsbl.
2. [asoBas xpomatorpadus. XapakTepucTukun yaepxmsaHus, KoadduuneHTsl pacnpegeneHus.
3. Cxema ycTponcTBa rasoBoro xpomatorpada: 6nok BBoAa M ncnapeHus npobbl, KOMOHKW, TepMOoCTaThl,
Aetektopsbl. [ToaBuxkHbIE 1 HeNoABWXHbIE hasbl B ra30BON xpomaTtorpadun.
4. T[aso-kxugkoctHas xpomartorpadus. [logBuwkHble U HenogBWXHble asbl B  ra30->XMOKOCTHOW
XxpomaTtorpacun.
5. XKngkoctHasa xpomaTorpacdus. BeicokoadhdekTMBHaAA xuakocTHaa xpomartorpadusa (BOXKX). AnnapaTtypa
B MeToAe XMAKOCTHOW XpomaTtorpaduu. NoasuxHble 1 HeNnoABWXKHbIE dhasbl.
6. XXnakocTHo-agcopbumoHHasa xpomatorpadus. MloHoobmeHHas xpomaTorpadms.
7. VloHHasa xpomaTorpadus ¢ NCNosib3oBaHNEM NOAABSAOLLEN KONOHKN. ["enb-xpomartorpadus.
8. TlnockocTHaa xpomatorpadms (ToHKocnomHaa u OymaxHas). HaHeceHwe npob, AeTekTupoBaHue.
KaueCcTBeHHbIV U KONUYECTBEHHbIN aHanus.
KonnokBuym Ne3.
1. CylWwHOCTb 3MEeKTPOXMMMYECKMX npoLeccoB. Knaccudukauusi anekTpoaos, SMeKTpoXnMmyeckas syenka.
2. MNpsmasa noTeHUMoMeTpus (MOHOMETPUS) N MOTEHLMOMETPUYECKOE TUTPOBAaHNE.
3. MNMpsaAmas KOHAYKTOMETPUS N KOHAYKTOMETPUYECKOE TUTPOBAHNE.
4. BonbTamnepomeTpus: aHOOHbIN 1 KAaTOAHbIN TOK. QNEKTPoabl, BONbTaMMnepHbIe KpUBbIE.
5. MpsaAmas KynoHOMETPUsi N KyrIOHOMETPUYECKOe TUTPOBAaHNE.
Konnoksuym Ne4.

1. MonekynsipHo-abcopbumoHHasa cnektpockonua (MAC). AnnapaTtypa, Ka4eCTBEHHbIN N KOJIMYECTBEHHBIN
aHanus.

2. AToMHo-abcopbunoHHas cnektpockonus (AAC). AnnapaTypa, Ka4eCTBEHHbIV U KONMYECTBEHHbIV aHanus.
3. AToMHO-amMuccuoHHas criektpockonusa (ASC). AnnapaTtypa, Ka4eCTBEHHbIN 1 KONMYECTBEHHbIN aHanms.

4. CnekTpockonusi siAepHOro MarHMTHoro pesoHaHca (AMP). Bo3byxaeHvne sgep B MarHUMTHOM rore,
yCcrnoBsme MarHUTHoOro pesoHaHca. Ycrponctso AMP-cnektpomeTtpa. NpumeHerHne AMP .

5. Macc-cnektpomeTpusi. YCTPOMUCTBO Macc-cnekTpomeTpa. Cuctembl BBoga nNpobbl, UICTOYHMKN MOHMU3ALMUMK,
AEeTEeKTOopblI.

20.2. NpomexyTo4Has atTrecTayms

MpomexyToyHas aTTecTaumsi npoBoanTcs cobecegoBaHMeM CO CTYAEHTOM MO BOMPOCY
ouneTa.

lNMepeyeHb BONPOCOB K 3a4eTy:

1. Buonoruyeckume cpeabl. OcobeHHOCTM NPOBoNOAroTOBKM.

2. XviMnyecknn aHanms. dTtanbl XMMUYECKOro aHanmnsa, Tpebosanusa. Agcopbumsa n gecopbums (copbeHThbl
1 pacTBopuTENN).

3. Xumuuyeckne wmeToAabl aHanusa. TuTpumeTpuyeckMe MeTogbl aHanu3a. KucnoTHO-OCHOBHOE,
ocaguTenbHoOe, KOMMIIEKCOHOMETPUYECKOE M OKUCIUTENbHO-BOCCTAHOBUTENBHOE TUTpoBaHMe. WHOukaTopbl u
paboune pacTBopbl aHHLIX MeTOA0B. KpnBas KUCNOTHO-OCHOBHOIO TUTPOBaHUS.

4. Knaccudmkaumsi xpomatorpacmyeckmx MeTOA0B aHanmnsa. XpoMmaTtorpaduyeckne napameTphl.

4. [a3oBas xpomaTorpadus. XapakTtepucTukn yaepxmsaHus, KoadhduuneHTsl pacnpegenenus. MNMpoueccol
pasgeneHvsi B razoBon dase.



5. CxeMa ycTponcTBa ra3oBoro xpomartorpadga: 6ok BBoga n ucnapeHusi npobbl, KOMOHKKU, TepMocTaThl,
peTekTopsbl. [NogBMKHbIE N HENoABWXHbIE dda3bl B ra30BOM XpomaTorpadum.

6. [aso-xmakocTHass xpomatorpacpus. [loaBwxHble W HenoaBWXHble pa3bl B ra30->XUAKOCTHOW
xpomarorpaguu.

7. XXngkoctHas xpomatorpadumsi. Annapatypa B MeToAe XWOKOCTHOW Xxpomartorpachun. [NoaBukHble 1
HenoABWkKHble pasbl.

8. XKngkoctHo-agcopbumoHHasa xpomaTorpadus. MloHoobmeHHas xpomaTtorpadus.

9. MloHHas xpomaTorpadums 1 renb-xpomaTtorpacus.

10. TnockocTHas xpomaTtorpadumsa (ToHKocrnonHas n bymaxHas). HaHeceHnve npob, geTekTMpoBaHue.
KaveCcTBEHHbIN U KONUYECTBEHHbIV aHanums.

11. lNMpuMeHeHNne NOHOOOMEHHOM, MITOCKOCTHOM U CBEPXKPUTMYECKOW IIOMAHOM Xpomartorpacdum npu
aHanu3e Gronornyecknx cpea.

12. CywWHOCTb 3NEKTPOXUMMUYECKNX MpoueccoB. Knaccndukaumsa 3nekTpodoB, 3MeKTpoXMMuYeckas
ayerika. MNpsimas noTeHunomeTpusi (MOHOMETPUS) N MOTEHLNOMETPUYECKOE TUTPOBAHME.

13. MNpsmMasn KOHAYKTOMETPUS U KOHAYKTOMETPUYECKOE TUTPOBAHME.

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

15. MNMpsmasa KynoHOMeTpUsa 1 KynOHOMETPUYECKOE TUTPOBaHME.

16. MonekynsapHo-abcopbuunoHHas cnektpockonusa (MAC).

17. AtomHo-abcopbumoHHas cnektpockonusa (AAC). Koppekunsa oOHOBOroO M3nyyeHus.

18. ATOMHO-ammuccmoHHasi  cnektpockonusi  (AQC). Cxembl  ONTUYECKMX  CMEKTPOMETPOB B
CNEKTPOCKOMNYECKNX MeToAax aHanu3a. KayeCcTBeHHbIN 1 KONMYECTBEHHBIN aHanus.

19. CnekTpockonusi ss4epHOro MarHUTHoro pesoHaHca (FIMP). BosGyxaeHve sigep B MarHMTHOM nore,
yCroBMe MarHUTHOro pe3oHaHca. Yctponcteo AMP-cnektpomeTpa. NpumeHerHne AMP.

20. Macc-cnekTpoMeTpusi. YCTPOMCTBO Macc-crnektpomeTpa. Cuctembl BBOAa MpoObl, WCTOYHUKM
NOoHM3aUMK, geTekTopbl. Ka4eCTBEHHbIN U KONMMYECTBEHHBIN aHanu3 B Macc-CrnekTpoMeTpun.

Ansi oueHueaHusi pe3ynbmamoe o06y4YeHusi Ha 3ademe ucrnosib3yromcsi credyrujue
nokasamenu:
1) 3HaHue yuyebHoro matepmana QUCUUNIINHLI;
2) YyMEHWe NPUMEHATb TEOPETUYECKNE 3HAHMSA ONSA PELUEHNsI NPaKTUYECKUX 3adav;
3) BnageHve TeOpeTU4EeCKMMM OCHOBaMM AUCLMMNIUHBI, CNOCOOHOCTb  WNNIOCTPUPOBaTb OTBET
npuMmepamu, akTamn, AaHHbIMU Hay4YHbIX UCCEAOBaHWUN.

HAna ouyeHueaHusi pe3ysibmamoes 06yquu;1 Ha 3a4yeme ucriosib3yemcs wkasa: «3a4meHo»,
«He 3a4MmeHOo».

OueHka KpuTtepuu oueHok

3aumeno lMonHoe coomeemcmeue omeema oby4varujezocsi 6a3080My YPOBHIO OCBOEHUSI
Heobxodumol komrnemeHyuu. [NpodeMoHCmpuUpo8aHO 3HaHUE MeopPemu4YecKUX OCHO8
oucyunnuHbl, yYMeHue MPUMEHSIMb  Meopemuyeckue 3HaHusi Ons  peuweHusl
npakmuy4eckux 3adad, cmyOeHm MOIHOCMbIO 8bIMOSHUM fpo2spammy 1abopamopHbIX
3aHsmudl.

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

3adaHus1 pa3derra 20.1 u 20.2 (pa3gen Ha ycMoTpeHve npenoaaBaTersl) PEKOMEHOYKX CSl K UCMOMb30BaHUI0 Npin
NPOBEOEHUM Onar HOCTUHECKNX PaboT C LIEMbH OLEHKM OCTaTOYHBK 3HaHWIM MO pe3yribTaTam OCBOEHMS OaHHON
OVNCUMNIHBI

Tecmoenie 3adaHusi (cpedHull ypoeeHb CIIOXHOCMU)

— CpegHu ypoBEeHb CIOXHOCTM (B (pOpMynMpoBKe 3adaHus MepeynucrieHbl Bce BapuaHTbl OTBeTa (Ha
ObpazoeamenibHOM nopmarsne «3neKmpoHHbIlU yHUgepcumem BlY» peanu3osaHbl € MOMOWbBIO 80MPOCO8
cnedyruux muros: MHOXecmeeHHbIlU 8b160p, 8EPHO/HEBEPHO, HA cOOMeemcmaue, 8ce Usu HU4Ye20)):

e 1 6ann — ykasaH BEpHbIN OTBET;

e 0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YACTUYHO.



1. NepeuncnuTb hakTopbl, BAUAOLWME HA BENIMYUHY CKayKa TUTPOBaAHUSA CUSbHbIX NPOTOSIUTOB:
1) KOHUEHTpaLUunsa UCnosib3yeMbiX pacTBOpOB

2) cuna anekTponuTta

3) TemnepaTtypa

4) BCe BblLLE NEPEYNCIIEHHOE.

Omeem: 4.

2. Mepeyncnutb nNpuvemMbl onpeperieHusi HEM3BeCTHOW KOHLIEHTpauuu B MHCTPYMEHTalNbHbIX
MeToAax aHanu3aa:

1) meToq rpagynpoBoYoro rpadmka, ctTaHgapToB, 4o6aBOK

2) meTo4 cTaHaapToB 1 AobaBok

3) meTog rpagyumpoBOYHOrO rpaduka, MUHCTPYMEHTannbHOE TUTpOBaHMe

4) meTo4 cTaHgapToB, 4006ABOK, rPagyMpoOBOYHOrO rpadmka, MHCTPYMEHTaNbHOE TUTPOBaHME.
Omeem:4.

3. YKaxunTe pm3nyecknin CMbICN MONAPHOro ko3 duumeHTa NOrnoLweHus:

1) BenuunHa nageHnsa nanyyeHnsa npm NpoxXoXKaeHuM ceBeTa Yyepes pacTBop

2) Benu4unHa, onpeaenstoLlas ckopocTb NU3NyYeHns

3) BenuuMHa, MOKa3sblBalLAsA CKOMbKO 3NEKTPOMArHUTHOIMO W3Iy4YeHUs1 MOrfoTUIIOCh PacTBOPOM C
KOHUeHTpauuen 1 monb/ N nNpu TOMWwmMHe cBeTonornowatowero crnos 1 cm 4) BenuynHa BepoATHOCTU
nepexoaa CUCTEMbI N3 OCHOBHOIO COCTOSIHUSI B BO30YXAEHHOE.

Omeem: 3.

4. Kakon xpomaTtorpadmyeckun napameTp B rasoBom xpomarorpacdum ABNAETCA KaueCTBEHHOM
XapaKTepUCcTUKOMN AJisi LAaHHOIo KOMMOHEeHTa?

1) oTHOLWEHNE BpeMeHn NpebbiBaHNS KOMMNOHEHTa B NOABMXHOW 1 HENOABWMXHON hasax

2) BpemMsi OT MOMeHTa BBoAa Npobbl 40 BbIXOA4a MakcMMyma XxpomaTorpadouyeckoro numka

3) OTHOLLEHME CKOPOCTU ABMXKEHUS BELLECTBA K CKOPOCTM ABUKEHUSI NOABWMXKHOM dhasbl

4) yncno TeopeTNYEeCcKnX Tapesnox.

Omeem: 2

5. Ha yeM ocHOBaH KyrioOHOMeTpU4eCKUN aHanu3?

1) Ha M3MepeHUn KonmMyecTBa JNeKTPU4eCcTBa, HeOBXOANMOro AN ANEKTPOXMMUYECKOrO NpeBpaLleHnst
onpenensemoro BeLecTsa Npu aNeKTponuae ero pacteopa

2) Ha U3MepeHun curbl ToKa, NOTPaAYEHHOM Ha OCYLLECTBIEHNE 3NEKTPOXMMUYECKON peakLmMm B 4aHHOM
npobe

3) Ha JNEKTPOXMMMYECKOM MOSTyYEHMM TUTPAHTA C NOCMenylLlen ero peakumen ¢ aHanmsnpyembiMm
BELLLECTBOM

4) Ha onpegeneHnn BPEMEHM IJNEKTPOnM3a nNpu NPOXOXKAEHUN Yepe3 pacTBOpP OnNpeaeneHHoro
KOnmMyecTBa aneKkTpmyecTsa

Omeem: 1

Tecmoesie 3adaHusi (OMKpbImMbie)

— CcpeOHui  ypoBeHb CMNOXHOCTU (B bopmynuMpoBKe 3adaHus OTCYTCTBYOT BapuaHTbl OTBeTa (Ha
ObpazosamenibHOM nopmarne «3neKmpPoHHbIlU yHUgepcumem BlY» peanu3ogaHbl C MOMOWbLK B0MPOCO8
crnedyruwux murnos: Kopomxkul omeem, 4ucs08ol omeem)):

e 2 6anna — ykasaH BEepHbIN OTBET;

e 0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YACTUYHO.

1. YTo Takoe CKa4yoK TUTPOBaAHUSA B KUCIIOTHO-OCHOBHOM TUTPOBaHUU?

Omeem: pe3koe nameHeHne pH pacTBopa OT COCTOsIHMSA, KOrga pactBop HegoTuTpoBaH Ha 0,1 % oT
obbemMa TUTpaHTa B TOYKE IKBMBANIEHTHOCTW, O COCTOSHMS, KOr4a pacTBOp MEPETUTPOBAH Ha Ty Xe
BENUNYUNHY.

2. laTb onpepeneHue ctaHAapTHOMY 3NeKTPOAHOMY noTeHuuany?



Omeem: 3TO NOTeHUMan nonypeakumm Npu paBeHCTBE KOHLEHTPaLUMA OKUCITIEHHON N BOCCTAHOBIEHHOM
copm BeLecTsa (1 MOnb/AM®), USMEPEHHbI I OTHOCUTENLHO CTaHAAPTHOTO BOAOPOAHOIO 3MekTpoaa npu
pasneHnn 1 atm. n Temnepatype 25° C.

PacyemHble 3adayu:
— CPefHWIA YpOBEHb CMOXHOCTHU:

e 5 6annoB — 3agjaya pelleHa BepHO (MOMny4eH NpaBuibHbI OTBET, 06OCHOBaAH (aprymMmeHTUpoBaH) XoA
peLueHus);

e 2 fGanna — pelweHve 3ajadv COOEPXKUT He3HauyuTerbHble OWWOKW, HO MPUBEAEH NPaBUIbHbLIA XOA
paccyxaeHvi, unv nonyyeH BepHbI OTBET, HO OTCYTCTBYeT 060CHOBaHME Xo4a ee peLleHns, Unu 3ajada
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 6bannoB — 3agadva He pelleHa Unu peLleHne HEBEPHO (XOA peLleHnsa owmnboveH unu coaepxu rpyboie
OLIMBKN, 3HAUUTENBHO BNUSAIOLIME Ha AanbHenwee n3yvyeHue 3agaydn).

— MOBbILEHHbIN YPOBEHb CIIOXHOCTU:

e 10 GannoB — 3agjada pelueHa BepHO (NOMy4YeH MpaBurbHbIN OTBET, 060CHOBAH (apryMeHTUpOBaH) xo4
peLueHusl);

e 5 DannoB — pelleHne 3agayn COAEPXWUT He3HauuTernbHble OWMWOKW, HO MpuBEeAEH NPaBWMbHbIA XOA
paccyxaeHui, unv nonyyeH BepHbI OTBET, HO OTCYTCTBYeT 060CHOBaHME xo4a ee peLleHns, Unu 3ajada
pelleHa He MOMHOCTbI0, HO MOMyYeHbl MPOMEXYTOYHbIE pe3ynbTaThbl, OTpaxawLwme NpaBubHOCTbL XOAa
pelleHns 3agayu;

e 0 6annoB — 3agava He pelleHa Uy pelleHne HeBEPHO (XOh peLleHus ownboYeH unm cogepxu rpyoboie
OLWNBKN, 3HAUNTENBHO BMAOLIME HA AaNbHENLLee n3yyeHne 3agayn).

3adaua (cpedHull ypoeeHb CII0XXHOCMU):

K pactBopy MgSO, no6aBunu ammmnaydHbin 6ycepHbin pactBop n 20 mn 0,025 M pactBopa
TpunoHa B. U36biTok TpunoHa b ortutposanu 15 mn 0,02 M pactBopom ZnCl,. Hanaute maccy
cynbdaTta marHusi B uccnegyeMmom pacteope.
PeweHue: Paccuntaem KonmyecTBo MOJfb Cyrnbgata MarHusa B pactsope no gopmyrne:
n (MgSO4) = (Cl'Vl - C2V2)/ 1000,

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

C, 1V, - KOHUEHTpauusa n obbemM pacTBopa xfiopuaa UmMHKa, nowenume Ha TutposaHme nsbbitka
TpunoHa b.

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

Maccy MgSO,4 MOXXHO paccunTaTtb Kak NpoM3BeAEHME KONMYECTBa MOSIb BELLLECTBA HA Er0 MOSSPHYHO
maccy.

m (MgSO,) = n (MgSO,)-M(MgSQO,) = 0,0002-120 = 0,024 &
Omeem: m (MgSQO,)= 0,024 e.

3adaya (noebiweHHbIU YPOBEHb CIIOXKHOCMU):

OnpegennTb OKUCNUTENbHO-BOCCTAHOBUTESbHbIM 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(SO,),.

E‘F’ ., =077B: E° . =1.44B
e™" [ Fe ce*/ce
PeweHue:

a) n (FeCly) = C-V=0,1-50 = 5 monb; n (Ce(S0,),) = C-V=0,1-30 = 3 mornb
lMoTeHuman pacTeopa onpenensieTcs peaoKc-napon MCXO4HOro BellecTBa Fe®/Fe?.

3+
= E° +o,059/1-|gm

Fe®* | Fe®* [Fe 2+]

E

Fed* /| Fe?*

Co 'Vo _CT 'VT . [Fes+] _ CT 'VT

roe pacyeT AByX- U TPEXBaNeHTHOro xenesa Takos: [Fe?']= :
Vo +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, Noftydaem noteHunasn B CUCTeme:

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.



