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1. Kog n HammeHoBaHue cneunanbHoctTn: 30.05.02 MeauumnHckasa buodunsuvka

2. Cneunanusaumuna: MeanumnHckas buodunsuka

3. KBanudukauma BbinyCKHMKaA: Bpay-6nodmaunk
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5. Kacbeapa, oTBevalowian 3a peanusaumio UCLUMNIUHBLI: aHANUTUYECKOW XUMUK

6. CocTtaBuTENM NPOrpaMmbil:
KpbicaHoBa TaTtbgHa AHaToNbEBHA, K.X.H.

7. PekomeHpgoBaHa: HMC xummnydeckoro dpakynbteTta, npotokon Ne 4 ot 25.04.2023 r.

8. YueOHbIN roa: 2023-2024 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. OueHo4HbIe cpeacTBa AN NpoBeAeHUs TeKyLWen U NPOMEXYTOYHOM aTTecTaLuumn

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 | Xummnyeckun 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,
KOHAYKTOMETpUS,
BONbTaMMNepPoOMeTpUs,
KyNOHOMETpHUS.

1.6 | CnekTpockonuyeckme
MeToAbl aHanunsa.
MonekynsapHo-
abcopbumoHHas nK-3.1 JlabopatopHkle paboTel Ne7,8,
CMNeKTpocKonus. ' KONNoKBMyMm 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 BONPOChl 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 mexHosioauu rposepku ifabopamopHbIx pabom:

Obyuatowminca npeacraBnseT pesynbTaTbl nabopaTtopHon paboTbl NpenogaBaTtenio B AEHb ee
BbINOSIHEHMS.

B nabopatopHon pabote oueHumBaeTcA: 1) nNpaBUSIbHOCTb  BbINOSIHEHMS paboTbl MO
COOTBETCTBYIOLEN METOANKE; 2) NOMHOTa TEOPETUYECKMX 3HAHWUMA 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. Pacuetsl 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. XapakTepucTukmn yaepxmaHus, KoaduuneHTsbl 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
Xxpomartorpacun.
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 syemnka.
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 KyrioHOMEeTpUYECKoe TUTPOBaHWE.
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,
yCcroBme MarHUTHoOro pesoHaHca. Ycrponctso AMP-cnektpomeTtpa. NpumeHeHve 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.

NMepeyeHb 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, KOMMSIEKCOHOMETPUYECKOE M OKUCIUTENbHO-BOCCTAHOBUTENBLHOE TUTpOBaHMe. WHOukaTopbl u
paboune pacTBopbl aHHLIX MeTOA0B. KpnBas KUCNOTHO-OCHOBHOIO TUTPOBaHUS.

4. Knaccudmkaumsi xpomatorpacmyeckmx MeTOA0B aHanmnsa. XpoMmaTtorpaduyeckne napameTphl.

4. [a3oBas xpomaTorpadus. XapakTtepucTukn yaepxmnsaHus, KoadhduuneHTsl pacnpeneneHus. MNMpoueccol
pasgeneHvsi B razoBon dase.



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

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. MoHoobmeHHas xpomaTtorpadms.

9. MloHHas xpomaTorpadums 1 renb-xpomaTtorpacus.

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

11. lNMpuMeHeHne NOHOOOMEHHOM, MITOCKOCTHOM U CBEPXKPUTUYECKOW rOMAHONM Xpomartorpadum 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 cnektpockonust (AAC). Koppekuunsa oOHOBOrO M3rnyyeHus.

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

19. CnekTpockonusi ss4epHOro MarHUTHoro pesoHaHca (FIMP). Bo3GyxaeHue sgep B MarHMTHOM nore,
yCroBMe MarHUTHOro pe3oHaHca. Yctponcteo AMP-cnektpomeTpa. NpumeHerHne AMP.

20. Macc-cnekTpoMeTpusi. YCTPOMCTBO Macc-crnektpomeTpa. Cuctembl BBOAa MpoObl, WCTOYHUKM
NoHM3aUMK, geTekTopbl. Ka4eCTBEHHbIN U KONMMYECTBEHHBIN aHanu3 B Macc-CrnekTpoMeTpumn.

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 TeOpeTUYEeCKMMM OCHOBaMM AUCLMUMNIIMHBI, CNOCOBHOCTb  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 oby4varujezocs 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 oby4daroujeecocsi 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 npenogaBaTersl) PEKOMEHOYKX CSl K UCMONMb30BaHUI0 N
NPOBEOEHUM Onar HOCTUHECKNX PaboT C LIEMbH OLEHKM OCTaTOYHBK 3HaHWIM MO pe3yribTaTam OCBOEHMS OaHHON
OVNCUMNIHBI

Tecmoesblie 3adaHus (cpedHull ypo8eHb CII0KHOCMU)

— CpeOHuii ypoBeEHb CIOXHOCTM (B (hOpMynMpoOBKE 3afdaHWsl MepeyvucrieHbl Bce BapuaHTbl OTBeTa (Ha
ObpazoeamenibHOM nopmarsne «3neKmpoHHbIlU yHUgepcumem BlY» peanu3osaHbl € MOMOWbBIO 80MPOCO8
cnedyruwux muros: MHOXecmeeHHbIlU 8b160p, 8EPHO/HEBEPHO, HA cOOMeemcmaue, 8ce Usu HU4Ye20)):

e 1 6ann — ykaszaH BEpHbI OTBET;

e 0 6annoe — ykasaH HeBEpPHbI OTBET, B TOM YMUCIE YACTUYHO.



1. NepeuncnuTb hakTopbl, BAUAOLWME HA BENIMYUHY CKayKa TUTPOBAHUSA CUSbHbIX NPOTOSIUTOB:
) KOHLIEHTpauusa NCnonb3yeMbiX pacTBOPOB

) cuna anekTponuta

) TeMmnepartypa

) BCe BbiLUE NepeyvmcrieHHoe.

Omeem: 4.

1
2
3
4

2. Mepeuncnutb nNpuembl onpeaeneHusi HEeM3BeCTHOW KOHLUEHTpPauMu B WHCTPYMEHTanbHbIX
MeToAax aHanu3a:

1) meToa rpagympoBoYoro rpadvka, ctaHgapToB, 4o6aBoK

2) meTo4 cTaHaapToB 1 Aob6aBok

3) MeToA rpagyMpoBOYHOrO rpaduka, MHCTPYMEHTanbHoe TUTPOBaHMe

4) meToq cTaHAapToOB, A00aBOK, rpagyMpPOBOYHOrO rpadumka, MHCTPYMEHTanbHoOe TUTpOBaHMe.
Omeem:4.

3. YKaxuTe pnm3nyecknin CMbICn MONAPHOro ko3adduumeHTa NOrnoLweHus:

1) BeNMYMHa nageHns nsnyyvyeHns npu NnpoxoxaeHum ceeTa Yepes pacTeop

2) Benu4unHa, onpeaenstoLlas cCKopocTb NU3NyYeHUs

3) BenuuMHa, NoKasbiBaloLasa CKOMbKO 3NEKTPOMarHUTHOrO W3NyyYeHusi MOrfoTUIOCh PacTBOPOM C
KOHUeHTpauuen 1 monb/ N nNpu TONWMHE cBeTonornowatwero crost 1 cm 4) BennynHa BepPOSTHOCTU
nepexofa CUCTEMbI N3 OCHOBHOIO COCTOSIHUSI B BO30YXAEHHOE.

Omeem: 3.

4. Kakon xpomaTtorpacdmyeckuin napameTp B rasoBom xpomarorpacdum fABNAETCA Ka4yeCTBEHHOMN
XapaKTepUCTUKOMN OISt JaHHOIro KOMMOHEeHTa?

1) oTHOLWEHNE BpeMeHn NpebbiBaHNS KOMMNOHEHTa B NOABMXHOW 1N HENOABWXHON hasax

2) BpeMsi OT MOMeHTa BBoAa Npobbl 40 BbIXOA4a MakCcMMyma XpomaTorpadouyeckoro nmka

3) OTHOLLIEHME CKOPOCTUN OBUKEHUS BELLLECTBA K CKOPOCTU ABWXKEHUSA NOABWMXKHON (hasbl

4) 4nCro TEeOPETUYECKUX Taperok.

Omeem: 2

5. Ha yemM OCHOBaH KyNmiOHOMeTpU4YECKUA aHanu3?

1) Ha U3MEpPEHNM KONMMYECTBA 3NEKTPUYECTBA, HEOOXOANMOro AN SNEKTPOXMMUYECKOrO NpeBpaLLeHns
onpenensieMoro BelecTBa Npu 3aNeKTponm3e ero pacTeopa

2) Ha N3MEpPEHUN CUrbl TOKa, NOTPAYEHHOM Ha OCYLLECTBINEHNE SNEKTPOXMMUYECKON peakunmn B JaHHON
npobe

3) Ha 3ANEeKTPOXMMMYECKOM MOSTyYEHUU TUTPaHTa C MOCMNEeAylLWEeNn ero peakumen ¢ aHanmsmpyembiMm
BELLECTBOM

4) Ha onpegeneHnn BPEMEHM 3JNEKTPonM3a MNpu NPOXOXKAEHUN 4Yepe3 pacTBOp OnpeaeneHHoro
KOnM4ecTBa 3NeKTPUYECTBA

Omeem: 1

6. NepeuncnuTb ycrnoBusa npuMeHMMOCTU 3aKoHa byrepa - JlambepTa - bepa:

1) MOHOXpOMaTUYECKoe N3ny4yeHne npy NOCTOSAHHOM TemnepaTtype u pH pacTteopa

2) napannenbHbIA NY4YOK NagaroLLero n3nyyeHns

3) pasbaBneHHble pacTBOpbl 6e3 yyacTns NoBOYHbIX peareHTOB C TOMLMHOW CMosi CBETONOMMOLEHWS
MeHee 5 MM C OrpaHu4eHHbIM BpEeMEeHeM CO3pEeBaHUA OKpacku pacTtBopa Mpu uccregoBaHum
nornoLieHns B BUAMMON obractu cnekrpa

4) BCe NnepeyvncrieHHoe BEPHO.

Omeem: 4

7. YkaxuTe npeMmMmyLiectBa ra3o-agcopouMoHHOW Xxpomatorpacdpmm nepen raso-XMAKOCTHOM
xpomatorpacuen:

1) 6onee wunpokMn MHTepBan paboumx Temnepartyp, 6onee yctonumBoe nonoxeHwe 6a3oBOWN NUHWMK,
paBHOBECUe yCTaHaBnmBaeTcs bbicTpee

2) 04HOPOAHOCTL NOBEPXHOCTU copbeHTa, CMMMeTpUYHasa opma NMKoB, paBHOBECKE YCTaHaBNMBAETCS
ObicTpee



3) nerkocTb CTaHgapTM3aLmm 1 Bbibopa HENOABWKHOWN dhasbl, LUMPOKUI MHTepBan pabouunx Temnepartyp
4) cummeTpuyHaa opmMa nUKOB, NErkoCcTb CTaHA4apTM3auMu HEenoaBWXHOW (hasbl, paBHOBecHE
ycTaHaBnmBaeTcs ObicTpee.

Omeem: 1

8. Yto Ha3bIBaeTcA aHanUTU4YecCKom npobon?

1) npo6a BelecTBa, Bblgendemas n3 obbegnHeHHon Npobbl 1 NpegHasHavYeHHas ons GopMmnpoBaHmns
aHanUTn4Yeckmx Npob

2) yacTb aHanmM3mpyemMmoro obbekTa, oTpaxkaroLlast ero Ka4ecTso

3) MMHUManbHOE KONMYecTBO Npobbl BELLECTBA, UCMOMNb3yeMoe AN NPoBeaeHNs aHanm3a

4) yacTb aHanM3npyemMoro oobeKTa, Cpe4HUN COCTaB M CBOWCTBA KOTOPOro AOIMKHbI ObITb MAEHTUYHbBI BO
BCEX OTHOLLEHUSIX CpeAHEMY COCTaBy M CBOMCTBaM Bcero obbekTa.

Omeem: 4

9. Ha yem ocHOBaH MeTOA4 3IMMCCUOHHOWN CNEKTPOMETPUn?

1) Ha N3MEepPEHUN NOrNOLLEHNS U3NTYYEHNST aTOMaMK ONpeaensAemMoro afiemMeHTa

2) Ha M3MEPEHMN UHTEHCUBHOCTM CBETA, N3My4yaeMoro Bo30YXAeHHbIMU aTOMaMu UM MoseKkyrnamm npu
BBEJEHMWN BELLECTBA B BbICOKOTEMMNEPATYPHbIA MCTOYHUK

3) Ha M3MepeHnn N3ny4yeHnsa ceeTa, NormnoLweHHOro cBo6oAHbIMU aToMaMm

4) Ha U3MepeHnn CBEYEHMSI aTOMOB, MOHOB, MOJIEKYIT NMPW SNIEKTPOHHOM MEPEXOAE B 3TUX YacTuLax npu
NX BO3BpPALLEHUN 13 BO3DY>KOEHHOIO COCTOSIHMSA B HOPMaribHOE.

Omeem: 2

10. MepeuncnuTb npeumyliecTBa NPUMEHEHUEe MNOTEHLUUOMETPUYECKOrO TUTPOBaHUA nepes
OO bIYHbIM OKUCIIUTENIbHO-BOCCTAHOBUTESIbHLIM TUTPOBaHMNEM:

1) ncnonb3yeTcsa Npy OTCYTCTBMM MHAMKATOPA B MYTHbBIX W OKpaLLEHHbIX pacTBOpax

2) uvCKnoyalTCa CyObeKkTMBHble OWMOKM BU3yaribHOrO OnNpedeneHust KOHEYHOW TOYKM TUTPOBaHMS,
BbICOKasA TOYHOCTb U YyBCTBUTENBHOCTb

3) HeT WCKaXeHUn pe3ynbTaTtoB B oOnpedeneHun noteHumMana wus-za Manon andgdysnoHHom
COCTaBMAOLLEN

4) BCe nepeyvncrieHHoe BEPHO.

Omeem: 4

Tecmosesie 3adaHusi (OmKpbimbie)

— CcpeOHui  ypoBeHb CNOXHOCTU (B bopmynuMpoBKe 3adaHus OTCYTCTBYOT BapuaHTbl oOTBeTa (Ha
ObpazoeamenibHOM nopmarne «3neKmMpPOHHbIU yHugepcumem BlY» peanu3ogaHbl C MOMOWbLIO B0MPOCO8
crnedyruwux murnos: Kopomxkul omeem, 4ucs080l omeem)):

e 2 6anna — ykasaH BEepHbIN OTBET;

e (0 6annoB — yka3aH HEBEPHbI OTBET, B TOM YUCIIE YaCTUYHO.

1. YTo Takoe CKauyoK TUTPOBaAHUSA B KUCIIOTHO-OCHOBHOM TUTPOBaHUMN?

Omeem: pe3skoe M3MeHeHMe pH pacTBopa OT COCTOSIHUA, KOrda pacteop HedoTuTposaH Ha 0,1 % ot
obbema TUTpaHTa B TOYKE 3KBMBANEHTHOCTW, [0 COCTOSIHMS, KOroa pacTBOp NepeTUTPOBaH Ha Ty Xe
BEMUUMHY.

2. latb onpeaeneHne CTaHAapTHOMY 3NeKTPOAHOMY noTeHuuany?

Omeem: 3TO NOTeHUMan nonypeakunn npu paBeHCTBE KOHLEHTPALMIA OKUCIIEHHOW U BOCCTAHOBIEHHOWN
copm BeLecTsa (1 Monb/AM®), MSMEPEHHbI I OTHOCUTENLHO CTaHAAPTHOTO BOAOPOAHOIO 3MeKTpoaa npu
pasnennn 1 atm. n Temnepatype 25° C.

3. Mepeuncnurte Tpe6oBaHUA, NpeAbABNAEMble K KACIIOTHO-OCHOBHbIM MHAUKATOpPaM.

Omeem: wHOUKATOpP AOMKEH ObITb YYBCTBUTENEH K MUWHMMANbHOMY KONMM4YecTBy [A06aBnaemMbix
CUNbHbIX KUCMOT WNWU LEeNoYen; paBHOBECUE MeXAy pPasfMyHO OKpalUlEeHHbIMW MOHU3NPOBAHHOW W
HENOHM3NPOBaAHHON hopMaMn MHAMKaATOpa AOMMKHO yCTaHaBnMBaTbCs ObICTPO; WMHTEpBan nepexoaa
OKpacKku MHOMKaTopa He OOMMKEH ObITb OONbLUUM.



4. YkasaTb OCHOBHbIe Yy3Nbl Npubopa, UCMNONbL3YyeMOro B CHeKTparbHbIX abGCOPOLMOHHBLIX
MeToAax aHanusa.

Omeem: WCTOYHUK CBETa; MOHOXPOMATM3aTop; KIOBETbl C PacTBOPOM CPaBHEHWUS U MUcChnenyeMbiM
pacTBOPOM; NMPUEMHUK CBETA.

5. laTb onpeneneHMe UHANKATOPHbIM 3JIEKTPOAAM U 3NIeKTPOAAM CPaBHEHUS.

Omeem: VIHOVKATOPHBIA 3NEKTPOO - 3NEKTpond, MNOTEHUMan KOTOPOro 3aBMCUT OT KOHLEHTpaLuu
onpeaensieMbiX MOHOB; 3MeKTPO CPaBHEHUSI — 3NEKTPOoA, NOoTeHuMan KOTOPoro ocTaeTcsi MOCTOSIHHbIM
Ha NPOTSPKEHUN NpoLecca U3MeEPEHUS.

3adavyu:

— CpeaHuii YpoBeHb CITOXKHOCTU:

5 6annoB — 3agadva pelleHa BepHO (MOMy4YeH MpaBunbHbIN OTBET, 06OCHOBAH (aprymeHTUpOBaH) Xxopn
peLueHusl);

2 Ganna — pelleHWe 3ajayn COAEPXUT He3HauuTerbHble OLWMOKW, HO MNpuMBEAEH NpPaBUSIbHbIA XOA
paccy>XaeHu, Unm Nony4vyeH BepHbI OTBET, HO OTCYTCTBYET 060OCHOBaHME X04a ee peLleHns], Unu 3agada
pelweHa He NMOJTHOCTbI, HO MOoJ1y4eHbl NPOMEXYTO4YHbIe pe3dyrbTaTbl, OTpaXaklwhne npaBuIibHOCTb Xo4a
pelleHns 3agayn, unu, B Cnyvae ecnu 3agaHve COCTOUT U3 pelleHus Heckonbkux noasagad, 50%
KOTOPbIX pelueHbl BEPHO;

0 6annoB — 3agaya He pelleHa UNu pelleHne HEBEPHO (XOA4 pPeLUeHWst OLMBOYEH nnn coaepxu rpybble
OLIMOKM, 3HAUUTENBHO BNUSAIOLLME HA AanbHeWLee 3yvyeHue 3agaun).

— MOBbILLEHHbIN YpPOBEHb CINOXHOCTU:

10 6annoB — 3agava pelleHa BEPHO (NOMyyeH MpaBuSibHbIN OTBET, 06OCHOBaAH (aprymMeHTMpOBaH) X0z
peLleHns);

5 6annoB — pelleHne 3adayv COAEPXKUT He3HauuTernbHble owubkn, HO MpuBedeH MNpPaBUIbHBIA XO[
paccy>KaeHWn, Unm NonyvyeH BepHbl OTBET, HO OTCYTCTBYET 060CHOBaHME X04a ee peLleHns, Unu 3agada
pelleHa He MOMHOCTbI0, HO MOMyYeHbl MPOMEXYTOYHbIE pe3ynbTaTbl, OTpaxawlme NpaBuibHOCTbL XO4a
pelleHns 3agadv;

0 6annoB — 3agaya He pelueHa unu pelleHne HeBepHO (XoA4 pelleHus owmnboYeH nnu cogepxu rpybble
OLWNBKN, 3HAUNTENBHO BMAOLIME HA AaNbHENLLee n3yyeHne 3agayn).

3adayu (cpedGHull ypo8eHb C/I0XKHOCMU):

1. K pacTtBopy MgSO, no6aBunm ammma4Hbin 6ydepHbin pacteop 1 20 mn 0,025 M pacTtBopa
TpunoHa b. U36biTok TpunoHa b ortutposanu 15 mn 0,02 M pactBopom ZnCl,. Hanaute maccy
cynbdaTta marHusi B uccrnegyeMmom pacteope.

PeweHue: Paccuntaem KONMYeCcTBO MOSIb CyrnbdaTta MarHnga B pacTBope no hopmyrne:

n (MgSO4) = (Cl'Vl - C2V2)/ 1000,

raoe C, n Vi - KoHUeHTpauusa n o6bem ncxogHoro pacteopa TpunoHa b;

C,1 V, - KOHUEHTpauusa n 06beM pacTBoOpa XJiopyaa UnMHKa, nowenwme Ha TutTpoBaHue n3bbitka
TpunoHa b.

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

Maccy MgSO,4 MOXHO paccuymMTaTth Kak NpoM3BeAeHNe KONMYeCcTBa MOSb BELLECTBA HA €ro MOMSIPHYHO

maccy.

m (MgSO,) = n (MgSO,)-M(MgSO0.) = 0,0002-120 = 0,024 2

Omeem: m (MgSQO,)= 0,024 e.

2. MonsipHbIN KO3hhULIMEHT CBETOMOINOLWEeHUA KOMNneKkca 6epunnua ¢ aueTunaueToHoM npu
294 Hm paBeH 3,16-10". Kakoe MMHMManbHoe cogepxaHue 6epunnus (B %) MOXHO OnpeaenuTh B
HaBecke paBHou 1,0 r, nOMeLWeHHON B MepHYy Konby BMecTumocTbio 50 Mn, B KioBeTe €
TOJNWMHON CNnosA 5 cM, eCn MMHMManbHoOe 3Ha4YeHue ONTUYEeCKOM NNOTHOCTU paBHo 0,0257?

PeweHue:
Mo ypaBHeHuto berepa-flambepTa-bepa Haxogum KOHUEHTpaumo 6epunnus B pactBope B MOSb/I:

C=A/(e-1)=0,025/ (5 3,16-10%) = 1,58:107 (Monb/n).

PaccuunTbiBaem coaepXaHune 6epI/IJ'IJ'II/IFI BT



m = (C-V-M) / 1000 = (1,58 -107 - 50 - 9,01) / 1000 = 7,11-10° (r).
PaccuntbiBaeM MUHMManNbHoe coaepXxaHue 6epV|r|r||/|;| B %:
W= (M sewecrsa’ M naseckn) ~100% = (7,11 - 108/ 1) - 100% = 7,11-10°® %.

Omeem: w (6epunnus) = 7,11-10° %.
3adaya (noebiweHHbIU YPO8EHb CIIOXKHOCMU):

OnpepennTb OKUCNNTENbHO-BOCCTAaHOBUTENbHbIN NOTEeHUMan B cucteme, ecnu Kk 50 mn 0,1 M
FeCl, pobaBneHo: a) 30 mn 0,1M Ce(SO,),; 6) 70 mn 0,1M Ce(SO,),.

Ela e =077B; E’ . =144B
e /Fe ce*/ce
PeweHue:

a) n (FeCl,) = C-V=0,1-50 = 5 monb; n (Ce(S0,),) = C-V=0,1-30 = 3 monb
MoTeHuman pacTeopa onpeaensaeTcs peaokc-napoi ucxogHoro selectea Fe'/Fe” .

0 [Fe*]
EFe3+/Fe2+ = EFe3*/Fe2+ +0,059/1-Ig [Fe2+]
roe pacueT [AByX- U TpexBaneHTHOro xenesa Takos: [Fe’ ] = Co Vo =Cr Wy . [Fe*]= G Ve

Vo +V; V, +V;
0.1-50-0.1-30 2, 0.1-30
M - [Fe*]= =0.025M; Fe*]= =0.0375Mm.
oy [Fe 1= 30 = 50130
MoacTaensas AaHHble TUTPOBaHMS, NOMyYaeM NoTeHumuan B cucteme:
0.0375
E_. . =0.77+0,059/1-1g 0025 0.77+0.059-1g1.5=0.78 B
6) 1) n (FeCl,) = C-V= 0,1.50 = 5 Morib; n (Ce(SO,),) = C-V=0,1.70 = 7 MOmb
MoTeHumMan pacTBopa onpeaensieTcs yxe APYron pefokc-napoit (Tutpanta) Ce*'/Ce*.
4+
_ o [Ce™]
ECe“*/ce3+ o Ec:e“*/Ce3+ +0,059/1-1g [C83+]
re pacyeT YeTbipex- 1 TpexsarneHTHoro Lepus Takos: [Ce*' ] = CrVr =Gy Vo ;. [Ce*]= CoVo
V, +V; V, +V;
1-70-0.1- A
Monyuum: [Ce* 1= 0.1-70-0.1-50 =0.0167Mm; [Ce® 1= 0.1-50 =0.0417m.
50+70 50+70
MoacTtasnsas AaHHbIe TUTPOBAHMS, NOSy4aem NOoTEeHUMan B CUCTEME:
0.0167

E .., . =144+0,059/1-1g - =142 B

Omeem: a) 0,78 B; ©) 1,42 B.



