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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINNHDI

51.B.06 CoBpeMeHHble MeTOoAbl aHarnu3a buonorudyeckmux cpen

Koa n HammeHoBaHue cneumanbHocTn: 30.05.01 MeauumHckas dbuoxumms

Cneumnanusaumusa: MeanumHckasa onoxmmms

KBanudukaumsa BbInyCKHMUKA: Bpay-6MoXMmunk

dopma o6yyeHus: oyYHas

Kadenpa, otBevarowan 3a peanmsauuio AMCUUNINHBbI: aHATIUTUYECKON XUMUU

L S o

CocTaBuTenu nporpamMmmbil:
KpblcaHOBa TatbgHa AHaToONbEBHA, K.X.H.

7. PekomeHpoBaHa: HMC meguko-dmonornyeckoro dakynbTeTa, npotokon Ne 3 ot
22.04.2021 r. 8. YuebHbIN roa: 2021-2022

CemecTtp(bl)/TpumecTp(bl): __ 2
9. Lenwu n 3apgayu y4ye6HOM QUCLMNIINHBI

Llenbio ocBOEHUS y4eBHOM ANCUUNINHBI ABRsieTcs hopMUMpoBaHue y 0by4vatoLmMxcs 3HaHUN
O TEOPEeTMYECKMX W TMPaKTUYEeCKMX OCHOBaX (PU3NKO-XMMUYECKMX METOAOB aHanusa
Buonornyecknx cped ¢ NPUMeHeHMeM COBPEMEHHOrO aHanMTM4eckoro obopyaoBaHus. 3adadyu
y4ebHoU OuCUUMNIUHBI:

® N3y4UUTb TEOpeTUn4veckne u npakTnyeckme OCHOBbLI (bVI3VIKO-XI/IMVI‘-IeCKI/IX mMeToa0B
aHannmaa, X JoOCToOnHCTBa N HEOOCTaTKU,

* OBnageTb NPaKTUYECKUMU NpuemMamm PU3NKO-XMMUYECKMX METOL0B aHanm3a 1 OCBOUTb
cnocobbl 06paboTkn pe3ynbTaTtoB aHANUTUYECKUX ONpeaeneHnin.



10. MecTo yyebHOM ancumnnuHbl B cTpykType OOIM:

yyebHaa gucumnnuvHa «CoBpeMeHHble MeToAbl aHanu3a Buorormdecknx cpen» OTHOCUTCSH K
Baszosomy 6noky (B1) BapuatuBHOM YacTy gucumniavH (opMMpyemMon  y4aCcTHUKaMKU
obpasoBaTenbHbIX OTHOLLUEHWA) MO MNOArOTOBKE crneumanucta no HanpasneHuto 30.05.01
«MeguumHckas Buoxmmmns».

B pesynbTate OCBOEHWS AUCUMNIWHBLI  CTYAEHTbl [OMMKHbl  OBMadeTb  3HaHUAMMU
TEOPEeTUYECKNX OCHOB BaXXHEWLUNX COBPEMEHHBLIX (U3NKO-XMMUYECKMX METOAOB aHanuaa
Bronornyeckux cpea, a Takke npasunamm paboTbl C aHaNUTUYECKMM 060pyaOBaHUEM.

M3yyeHne HasBaHOro Kypca npegnonaraeTt, YTo CTyAeHT BrageeTr 3HaHusMu 6as3oBoro
nNpodecCcUoHarnbHOro UMKna: opraHM4Yeckon u omsandeckomn XMmnu.

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUSA MO AUCUUNIIMHe/MOAyNIo (3HaHUA, YMeHusA,
HaBbIKK), COOTHeCEeHHble c nnaHupyemMbiMU pesynbTatamu OCBOEHMUS
obpasoBaTenbLHOW NporpamMmmMbl (KOMNEeTEHLUAMU) U UHOUKATOPaMU UX OOCTUKEHUA:

Kog HaseaHwne Koga(bl) WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMneTeHuun
MK-3 CnocobeH MK-3.1 Beinonxexne 3Hamb: 0cobeHHOCTM O06BLEKTOB aHanusa
NPOBOANTb HayYHblEe dbyHOaMeHTanbHbIX | OCHOBHbIE (PU3NKO-XUMUYECKME MOHATUS U
nccrnenoBaHust B Hay4HbIX MeToabl.
obnactu meguuMHbI nuccrnegoBaHuin B YmMemb: ncnonb3oBaTb COBPEMEHHOE
n Guonorum obnacT MmeauumHbl | TabopaTtopHoe obopynosaHue
1 BrOnOMN aHanuaMpoBaTb NOMy4YeHHbIE
3KCnepuMeHTanbHble pe3ynbTaThbl U
nnaHnpoBaTb UCCrefoBaHve ans
peLleHns HOBbIX 3agay B obnactu
MeauuUuHbl 1 Gronorunn.
Bnadems: OCHOBamu TEXHUKU
COBPEMEHHOr0 XUMUNYECKOTO
3KCMEepUMeHTa, HaBblkaMW aHaNUTUYECKON
paboTbl ANs peLleHns Hay4YHbIX 3agay
12. O6bem gucuunnuHbl B 3a4eTHbIX eauHuudax/yac. — 2/ 72.
CDopma npome)KyTquoﬁ aTTecTauuvm 3a4eT
13. TpyaoemkocTb No BUAamM y4ebHown paboTbl
TpynoeMKocTb
Bug yuebHol paboThl Bcero Mo cemecTpam
2 cemecTp
AyOouTOpHbIE 3aHATUS 44 44
nekumun 16 16
B TOM nabopaTtopHble 16 16
yncne:
rpynnoBble KOHCYMbTauum 12 12
CamocTosiTenbHas paboTta 28 28
UToro: 72 72

13.1. CopepxaHue ANCLUNIINHBI

Peanunsauus
pasgena
OVCUMMNUHBI C
NOMOLLbIO
OHNamnH-Kypca,
QYMK*

HanmeHoBaHue pasgena
ONCLMNNUHBI

Ne n/n CogaepxaHve pasgena AUCUUNIUHDI




1. INlekuyun

1.1 Xumunyeckun aHanua. Metoabl | Bronormnyeckue cpeabl. OcobeHHocTH
nccnenoBsaHnsi COCTOAHWA | npobonoaroToBkM. 3JTanbl  XMMWYECKOTO aHanuaa.
BELlECTBA B Apcopbuus n gecopbumsa (copbeHTbl U pacTBOpUTENN).
pacTBopax

1.2 Xvmnyeckne  metoabl TuTpumeTpuyeckne metoabl aHanusa. CTaHgapTHble
aHanuaa. pacTBopbl. Cnocobbl TUTPOBAHMUSI. PacueTbl

TuTpoBaHus. PacdyeT pH B pactBopax CUIbHbIX W
cnabbix  npotonutoB, amdonutoB, OydepHbIX
pacTtBopax. KncnotHo-ocHoBHoe TuTpoBaHue. Kpusbie
W UHOUKATOPbI KUCNIOTHO-OCHOBHOIO TUTPOBAaHMS.
KomnnekcoHomeTpuyeckoe,  ocaguTeribHOe "
OKUCIIUTENTbHO-BOCCTAHOBUTENBHOE TUTPOBAHME.
Paboune pacTBopbl U UHOUKATOPbI.

1.3 XpomaTorpadgumyeckme Knaccudmkaums Xpomartorpadunyeckmx
MeTo bl aHanuaa. [a3oBas MeTogoB aHaln3a. XpOMaTorpad;)W-IeCKVIe
xpomartorpadus. [a3o- napameTpb!.

KUOKOCTHAS Ma3oBas Xxpomarorpacdus.
XapaKkTepuCTUKN YaEPXKUBAHUS,
Xpomarorpacus. KO3 PULMEHTDI pacnpegerneHus.
YKupkocTHast Cxema ycTpoiicTBa rasoBoro xpomaTorpada: 6nok
xpomarorpadgus BBOZAA M UcnapeHuns npobbl, KOMOHKN, TEPMOCTaThl,
aetekTopsbl. [loasmkHbIe N HENOABWXKHbIE (ha3bl B
rasoBou xpomaTorpadum.
Ma3o-xungkocTHast xpomarorpacus. [loaBwxHble U
HenoABWXHblEe dasbl B ra3o->XMAKOCTHOWN
Xpomartorpadcun.
KungkoctHas xpomatorpadus. BeicokoaddekTmBHas
XungkoctHaa xpomartorpadusa (BAXKX). Annapatypa B
METOAE XWAKOCTHOM xpomatorpadun. MNMoaBukHble K
HenoAaBWXHble asbl.
1.4 MoHooOMeHHast " KngkoctHo-agcopbumnoHHaa  xpomatorpacdus.
renb- XpOMaTorpaq)Mg MNoHooOMeHHad XpOMaTorpa(bVIFl.
MnockocTHas WoHHasa xpomaTorpadus. 'ens-
Xpomarorpadus.
Xpomatorpacusi .
lMnockocTHas xpomartorpacdmsa  (TOHKOCNOWHas U
OymaxHasi). KayeCTBEHHbIA U  KONMYECTBEHHbLIN
aHanmas.

1.5 OnekTpoxummyeckme metogbl | CylHOCTb ANEKTPOXMMUYECKNX NpOLIECCOB.
aHanusa lMoTeHLoMeTpUs, KJ‘IaE:CI/Id)VIKaLI,I/IFI 3NEeKTPOAOB, 3reKTpoxXMMuyeckast
KOHAYKTOMETpHS, Avenka. lMpamasa noTeHuMomMeETpust (MOHOMETPUS) M

NOTEHLMOMETPUYECKOE TUTPOBAHME.
BOJfibTaMnepomMeTpus,

MpsAmasi KOHOYKTOMETPUS U  KOHOYKTOMETpUYEcKoe
KyroHoMeTpus. 8

TUTpoBaHMe. BonbTamnepomeTpusi: aHOOHbLIA U

KaTOAHbIN TOK. ONEKTPOoAbl, BOfbTaMMepHble KPUBLIE.

MpsAmasi  KynoOHOMETPUS U KYJIOHOMETPUYECKOEe

TUTPOBaHME.

1.6 Cniektpockonuyeckue metoabl | MonekynsapHo-abcopbunoHHas cnektpockonusi (MAC).
aHanusa. AToMHO-abcopbunoHHas cnektpockonusi (AAC).
MonekynsapHOabcopbUMOHHAS | ATomHO-aMUCCHOHHAS cnektpockonus (ASC).
creKkTpockonus.

Cxembl ONTUYECKMX CMEeKTPOMETPOB B
ATOMHO-abcopbLmoHHas 1 CNEKTPOCKOMMYECKUX MeTodax aHanusa.
aTOMHO-3MWNCCMOHHasA KayecTBeHHbIN N KONMYECTBEHHbIN aHanms.
CMeKTpoCcKonms
1.7 Cnekrpockonua AMP CnekTpockonus s4epHOro MarHUTHOIO pe3oHaHca

(AMP). Bo3byxaeHue aaep B MarHUTHOM norne,

yCroBMe MarHUTHOro pe3oHaHca. YCTPOMUCTBO
AMPcnekTpomeTpa.




1.8

Macc-cnektpomeTpus

Macc-cnektpomeTpusi. YCTPOMUCTBO mMacc-
cnektpomeTpa. Cucrtembl BBOAa NpPOObl, WUCTOYHMKK
MoHm3aumn, [EeTEKTOopbI. KayecTBeHHbIN 7
KOJTMYECTBEHHbIN aHanM3 B MacC-CNeKTpoMeTpumn.

3. llabopaTopHble 3aHATUA

3.1 Xumundeckun aHanua. Metogel | BeogHas  6ecega. VIHCTpykTax no  TexHuke
uccrenoBaHus cocTosiHMA | BesonacHocTH npu paboTte B XUMWYECKOM
BellecTsa B nabopatopun. TpeboBaHUA K XMMUYECKOMY aHanuay.
pacTBopax OcHOBHble MeTOAbI M3Y4YEHUSA COCTOSIHWUSA BELLECTBA.

Cnoco6bl BbIMUCIEHMS KOHLEHTPaLWI BELLEeCTBa.

3.2 Xvmnyeckne  metoabl KncnoTHO-OCHOBHOE TUTPOBaHME.

aHanuaa JlabopatopHasa pabota. Ctangaptmsaums HCI no
nepeuyHOMY cTaHgapTHomy pacteopy 0,1 M Na2COs.
OnpegeneHne kapboHaTHOW XEeCTKOCTU BOAbI.

3.3 Xpomarorpadgmyeckue Xpomartorpaguyeckme napameTpsl,

MEeTOAbl aHannaa. noaBWXHbIE 7] HenoABWXHble asbl B
"a3zoBas rasoBon xpomartorpacum.

XpomaTtorpadusi. JlabopatopHada paboTta. AHan13 cmecen cnMpToB
"a3o-xumpKocTHas METOAOM ra3o-XUAKOCTHOWM XpoMaTorpadum.
xpomatorpadusi.

YKngkoctHasa xpomatorpadus

3.4 MoHoobmeHHas " JlabopaTtopHas paboTa. PaspeneHve cmecu

renb- xpomarorpadusi| aMMHOKUCIIOT MeTogoM OymakHon xpomaTorpacdum.
MnockocTHas JlabopatopHaa pabota. OnpegeneHue cogepxaHus
XpomaTorpadus Na2SO4 meTogomM MOHOOBMEHHON XpomaTtorpadun.

3.5 OnekTpoxumuyeckme metobl | JlabopaTtopHas paboTta. N3ydyeHne KOHUEHTpaunoHHOM
aHanuaa lNMoTeHumomeTpus, 3aBMCMMOCTM  HUTPAT-CENEKTUBHOIO  3reKTpoAa.
KOHAOYKTOMETpUS, JlabopatopHasa paborta Onpegenenve unoHoB Fe (lII)
BOMbTaMNepPOMETPUSI. NOTEHLUNOMETPUYECKMM  TUTPOBAHWEM OUXPOMaTOM

Kanus.

3.6 OnekTpoxmmuyeckme meTtoAbl | JlabopaTtopHas paborTa. KyrnoHomeTpunyeckoe
aHannsa KynoHomeTtpus. onpegenenue megum (I1).

3.7 CnekTpockonuyeckue metoapl | JlabopatopHas pabota. doTokonopumeTpuyeckoe
aHanuaa. onpegenenue Fe (Ill) unu Cu (ll) B pactsope.
MonekynsipHoabcopbLmoHHas
CNEeKTPOCKONUS.

3.8 CnekTpockonuyeckne metofbl | JlabopatopHaa pabGota.  OnpegeneHve Hatpus U
aHanusa. Kanusi npuM COBMECTHOM MPUCYTCTBMU B pacTBOpe
ATOMHO-a6CcopOLIMOHHaS 1 MeTOAOM nramMmeHHow doTomeTpUM
aTOMHO-3MUCCHOHHasA (aTOMHO3MUCCUOHHBIN aHanmus).

CNeKTpocKonusi
13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN
Buabl 3aHsTMIA (4acoB)
:7 HanmeHoBaHue pasgena Nabopa | pynnosbie
CamocTosTenbHas
n AncunninHel TNekuun TOp-  |KOHCynbTauuu paboTa Bcero
Hble
1. | Xvimudeckun aHanus.
MeTtogbl  uccrnegoBaHus - 4 6
COCTOSIHMSA BellecTBa B
pacTBopax
2 | XvuMu4yeckue meTodbl
2 5 9
aHanusa




3. | Xpomatorpacuyeckme
MeToAbl aHanm3a.
["a3oBaga xpomartorpacdus. 2 4 2 4 12
"a3o-xumpKocTHas "
XNOKOCTHas
Xpomarorpadus

4. |NoHoOBMeHHas 1 renb-

xpomatorpadus 2 4 1 4 11
lMnockocTHas
xpomatorpadus

5. |OnekTpoxmmnyeckue
MeToAbl aHanunsa
MNoTeHunomeTpy, 2 2 2 3 9
KOHAOYKTOMETpUS,
BOMbTaMnepomMeTpus,
KyroHoMeTpus.

6. |CnekTpockonuyeckue
MeToabl aHanmaa.
MonekynsipHo-

abcopbumoHHas 2 4 1 4 11
CMNEeKTPOCKONUS.

ATOMHO-abcopbLUMOHHasA n
aTOMHO-

3MUCCUOHHas

CMEeKTpOoCcKonms

7. |Cnektpockonusa AMP 2 - 2 3 7

8. |Macc-cnektpomeTpus 2 - 1 4 7

WUtoro: 16 16 8 32 72

14. MeTogn4yeckne ykasaHus Ans o6y4aroLwmxcsi N0 OCBOEHUIO AUCLUNIIUHDI:

B yuyebHOM npouecce LWMPOKO WUCMOMb3yeTcs MNPOBEAEHUA ayaUTOPHbIX 3aHATUMMA B
coyeTaHun ¢ BHeayaMTOPHOM paboTon ¢ Lenbio opMUpOBaHUS 1 pasBUTUA NpodeccnoHanbHbIX
HaBbIkOB obyyatomxcs. Kaxgbin obyyarowmica obecneyeH 4oCTynom K oMbnmoteyHbiM poHaam
YHuBepcuteTa u kadpegpbl. ObyyeHne cknagbiBaeTcs U3 NIEKUMOHHBIX 1 nabopaTopHbIE 3aHATUS,
rPynnoBbIX KOHCYMbTaUNn, CaMOCTOATENbHON paboTbl. PaboTa CTyaeHTOB C KOHCNEKTaMu NEKL M.
CTtyneHTbl paboTalT C KOHCMEKTaMW JEeKUWU, BLINOSHAKT 3afaHus npenogasaTenst npu
NnoaroToBke K 3aHATUAM, MONb3ysSICb OCHOBHOW M OOMNOSIHUTENBHOW NUTEPATYypon, a Takke
WHTEPHEeT-pecypcamu.

Tekywaa artrectaumsa obecneunmBaeT nNPOBEPKY OCBOEHUA Yy4yebHOro matepuana,
npuobpeTeHns 3HaHUN, YMEHWA W HaBbIKOB B Xxode paboTbl CTy4eHTOB, (hOpPMUPOBaAHMS
npodeCcCcUoHanbHbIX KOMMNETEHLMMNA.

O6y4yeHune nuuy ¢ orpaHUYEHHBbIMU BO3MOXHOCTAMU 300POBbSA OCYLLECTBASAETCS C Y4ETOM
X MHOuBUAOYyanbHbIX NCUXOM3NYECKNX OCOBEHHOCTEN M B COOTBETCTBUM C MHAMBMAYaNbHOWN
nporpaMmmon peadbunurtauuu.

15. MNepeyeHb OCHOBHOM U [OONONIHUTENbLHOW nUTepaTypbl, PECYpPCOB WHTEpPHET,
HeobXoAUMbIX AN OCBOEHUSI AUCLUNIINHbI

a) ocHoBHas nuteparypa:

Ne n/n NcToYvHMK

BepwuHuH B. . AHanuTnyeckas xumus [QNeKTpoHHbIN pecypc] : y4ebHuk / B. V. BepunHuH, U.
1. B. Brnacosa, /. A. Hukndoposa. - 3-e n3g., ctep. - CaHkt-letepbypr : JlaHb, 2019. - 428 ¢c. —
https://e.lanbook.com/book/115526



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

Bnacosa E.[". AHanuTuyeckas xumusi: xmMmmn4yeckme metoapl aHanusa / E.I'. Bnacosa, A.®. >Kykos,
N.®. Konocoea, K.A. Komaposa, B.B. KyaHeuoB [n gp.]. — M.: JlabopaTtopwus 3HaHui, 2017. — 457
C. (y4ebHuK ans BbiCcLWERn WKOMbl). TekcT: anekTpoHHbIn // BC "KoHcynbTaHT cTtygeHTa": URL:
https://lwww.studentlibrary.ru/book/ ISBN9785001015543.

0) pononHUTenbHasa nuTeparypa:
Ne MNcToYHMK
n/n

OCHOBbI aHaNUTUYECKON XUMUW : B 2 T. : y4eBHWK: ANSA CTyA. By30B, 0ByY. MO XMM. HanpasneHusam
3 / nog pea. HO. A. 3onotoBa. — Mockea : Akagemus, 2014. T.1,2/[T. A

Bonbwosa u ap. ] - 6-e u3g., nepepab. n gon. - 2014.

4, KpuctunaH I'. AHanuTtudeckast xumusi: B 2 kH. / . Kpuctuman. CIM6.: Bunom. 2009.

Benosa E.B. ®usnko-xMmmyeckme metoabl UCCreoBaHWs B MeauumHe n buonormu: ydebHoe
nocobue / E.B. benosa, K.3. l'epmaH, A.B. AdaHackes, O./. Cnitocap, T.A. ViBaHOB3;
MeganunHcknii yHnepcuteT PeaBus. — Mocksa, N3gaTtenscTBo «[ paHuuay», 2016.

B) MHG)OPMaLMOHHbIE 3NIeKTPOHHO-00pasoBaTeribHble Pecypcbl:

Ne n/n Pecypcbl HTepHeT
6. OEC «KoHcynbmaHm cmydeHmay, http.//www.studmedlib.ru
7. www.lib.vsu.ru — 3H6 BI'Y
8. https://www.book.ru
0. http://biblioclub.ru
10. https://edu.vsu.ru/course/view.php?id=16126

16. MepeyeHb y4e6GHO-MeTOAMYECKOrO 06ecneyeHUs Ans caMoCcToATeNIbHON paboThl

Ne

NCcTOYHUK
n/n

Bacunbesa B.W. CnekTpanbHble MeToabl aHanuaa. lNpaktuyeckoe pykoBOACTBO: y4ebHoe nocobue /
1 noa pen. B.®. CenemeHesa, B.H. CemeHoBa / B./. BacunbeBa, O.®. CtosHoBa, /.B. kytnHa, C.A.
Kapnogs, B.®. CenemeHes, B.H. CemeHos. - CI16.: "NIAHb', 2014. - 416 c.

KpbicaHoBa T.A. CoBpeMeHHble MeTOoAbl aHanusa Guonormdeckux cpepn: ydeb. nocobue / T.A.
KpbicaHoBa, H.B. MupoHeHko, B.A. KpbicaHoB. - BopoHex: N3gaTtenbckui gom BIY, 2023. - 86 c.
CymuHa E.I'. ToHkocnonHasa xpoMmatorpadus. TeopeTnyeckme OCHOBbI U MpakTU4eckoe NpuMeHeHne
3 [ E.I'. CymuHa, C.H. Wtebikos, H.B. TiopuHa. - CapaTtoB: n3g-so CapaTtoBckoro yHuBepcuteta, 2002.
- 108 c.

KpbicaHoBa T.A. ®usnko-xmMmyeckme MeToabl aHanm3a NpupoaHbIX COeaNHEHNN: XpomaTorpadus
4 cnektpockonus / T.A. KpeicaHoBa, [1.J1. Kotoea, B.A. KpeicaHoB, A.H. 3s6nos, B.®. CenemeHes. -
Boponex: UMY “Hay4yHas kHura”, 2016. - 62 c.

Enuceesa T.B. MeToapbl pasgeneHns 1 BbiaeneHnsa BewecTs B XMMUKU, MeauumHe, NPOMbILLIEHHOM
npoussoactee / T.B. Enuceesa, J1.C. HeyaeBa, A.H. 316noB. BOpOHEXCKUI rocynapCTBEHHIN
yHuBepcuteT. — BopoHex :  Wspatenbcko-nonurpadudeckuni  UeHTp  BopoHexckoro
rocyaapCTBeHHoro yHusepcurteta, 2013. — 62 c.

17. Obpa3oBaTenbHble TEXHONMOrMMU, WUCNONb3yeMble nNpu peanu3aumm y4ebHOM
ANCLUMNIINHBbI, BKMOYas [A[AUCTaHUMOHHble obpa3soBaTenbHble TexHonorum (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe O0Gy4YeHue):

Mpun peanusaumm y4ebHON UCLMNANHBI UCMONB3YOTCH 3NIEMEHTbI ANEKTPOHHOro 0byyveHmns (30)
N ANCTaHUMOHHble obpasoBaTtenbHble TexHonormn (JOT) B 4acTu OCBOEHMS NEKLUUOHHOro
MaTepuana, npoBEeAEHUs TeKylwen W NPOMEXYTOYHOM aTTecTtaumm, NpoBeAeHMs 4YacTu
nabopatopHbix paboT wn camocToATenbHonm paboTbl obyyarwmxca No  AUCUMUNNUHE,
nosponswwme obecrneymBaTb  OMNOCPeaoOBaHHOE  B3aMmogencTenme (Ha  paccTosiHUM)
npenogasaTtenemn n obyyvaroLmnxcs, BKNIOYas WHCTPYMEHTDI 3IEKTPOHHOM


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

nHpopmaunoHHoobpasoBaTenbHon  cpeabl  BIY  «OnekTpoHHbIn  yHMBepcuteT  BlY»
(https://edu.vsu.ru), npoBeaeHne BebnHapoB, BUAEOKOHEPEHLMIA, B3AaUMOLENCTBNE B COLICETSX,
NOCPeACTBOM 3MEKTPOHHON MNOYThbl, MECCEHKEPOB. [1N1s 0CBOEHUSA AUCUMMIIMHBI PEKOMEHAYEeTCH
CNUCOK NUTEepaTypbl U pecypcbl AN aNeKTPoHHOro obyyenus (30) (n. 15).

18. MaTepnanbHO-TeXHU4YECKOe obecnevyeHne AUCLUNIIUHDbI:

Becbl aHanuTu4eckne; BeCbl TeXHUYECKUe; OUCTUNNATOpPbl nabopaTtopHble; noHoMepbl IB-74;
KyJTOHOMETPUYECKME YCTAHOBKM; POTOINEKTPOoKonopmumeTpbl KOK-2; nnameHHble aHanusaTtopbl
xungkoctn MNAXK-1, TTAXK-2; cnektpodoTtomeTpbl YP-1200, CP-2000; xpomaTtorpad rasosbin
Chrom-4; nOHOOOMEHHble KOMOHKM; XpomaTtorpaduyeckad Oymara; CcylurnbHble LwKadbl,
MyernbHbIe NeYn; XMMUYecKne peakTusbl; XMMnuyeckasa nocyaa.

19. OueHo4YHbIe cpeacTBa AONA NpPoBeAeHUS TEeKyWweW U NPOMEXYTOYHOM aTtTtectauumn
MopsgoKk OueHKM ocBOeHMst obyyawwmmuca ydyebHOro Martepuana onpegensietcs
coAepXXaHnem creayrLmnx pasnenos AUCUUNINHBI

Ne HanmeHoBaHue pasgena KomneTteHuus
n/n AVcuMniuHel (Moayns)
1.1 | Xumndeckuin  aHanus.

OueHouyHble cpeacTBa

MeToabl nccnepoBaHus MK-3.1 Konnoksuym 1
COCTOSIHMS BellecTBa B

pacTBopax
1.2 | Xumuyeckme  MeToAbl AK-3.1 JlabopatopHas pabota Ne1,
aHanusa. ' KONnokeuym 1
1.3 | XpomaTtorpaduyeckme
MeToAbl aHanunsa.
["azoBag xpomartorpadus. MK-3.1 JlabopatopHas paboTa Ne2,
Ma3o-xmaKocTHas KOMNoKBUyM 2
Xpomatorpadus.
YKngkocTtHas
XpomaTtorpadus
1.4 | NoHooOMeHHas "
renb- JTabopaTopHble paboTbl Ne3,4,
Xxpomarorpadusi MK-3.1 KOMNMNOKBUyM 2
lMnockocTHas
xpomarorpadus
1.5 | OnekTpoxnummyeckme

MeToAbl aHanuaa MK-3.1 JlTabopaTopHble paboTbl Ne5,6,
MoTeHuMoMeTpus, KONMOKBUYM 3
KOHAYKTOMETpMS,
BONIbTaMMNEPOMETPUS,
KyNoOHOMETpUS.

1.6 | CnekTpockonuyeckue
MeToAbl aHanmsa.
MonekynspHo-




abcopbunoHHas MK-3.1 JlabopatopHble paboTbl Ne7,8,

CchneKkTpocKonus. KONNOKBUYM 4
ATomMHO-abcopbumoHHas n

aATOMHO-3MUNCCNUOHHaA

CMEeKTPOCKONuUs

1.7 | Cnektpockonusa AMP MK-3.1 Konnoksuywm 4

1.8 | Macc-cnektpomeTpus MK-3.1 Konnoksuywm 4
[MpomexyToyHasa aTTecTaums [MepeyeHb BOMPOCOB K 3a4€Ty

dopmMa KoHTpoOss — 3a4eT

20. TunoBble OLEHOYHble cpeacrtBa M MetToan4dyeckume wmatepuanbl, onpepgensiowiune
npoueaypbl oueHnBaHunsA

20.1. TeKyLw M KOHTPONb YyCNEeBaeMoCTun

KoHTponb ycneBaemoCTU MO AUCUMUNIIMHE OCYLLECTBNSAETCS C MOMOLbLI0 MNpOoBeaeHUs

KONMOKBMYMOB U MO NPOBEPKE BbINONHEHUSA CTyaeHTaMun nabopaTopHbIX paboT.
OnucaHue mexHoro2uu rnposedeHusi KoJ/1oKkeuyma:

O6yuyatowmincs nony4vaeTt BONPOChl U3 Yncra NpeasioxkeHHbIX, BpemMs ans nogrotoBkn gaetcs 3040
MUH. [locne TOro, Kak CTyQeHT OTBETUST Ha BOMPOCHl, NpenogasBaTen UMeeT npaBo 3agaTb
AONOSHUTESNbHbIE N YTOYHAIOLLME BOMPOCHI, KOTOPblE CBsI3aHbl C Bonpocamun bunera.

OniucaHue mexHo102uU npPosepKu 1abopamopHbIx pabom:

OOGyyvawowmiics npeacTtaBnsaeT pesynbTatbl nabopatopHon paboTbl npenogaBaTento B AeHb ee
BbINOSTHEHWS.

B naGopaTtopHom pabote oueHuBaeTcsa: 1) NpaBWUIBbHOCTbL  BLINOSIHEHUS paboTbl MO
COOTBETCTBYIOLEN MeToAuKe; 2) MOMHOTa TeOPEeTUYECKMX 3HAHMN MO CYLUHOCTU BblOpaHHOW TeMbl; 3)
YMEHVE NpPaBUIIbHO MNPOBOAWTL BbIMUCMEHMUS, CTATUCTMYECKY0 00paboTKy pe3ynbTaTtoB aHanvaa,
obobwaTtb 1 genatb BbiBOAbI; 4) cobntogeHne TpeboBaHUN K 0hOpMIIEHMIO.



Hannune BbINONHEHMS BCEX 4YeTblpexX YCNOBWMMA AaeT BO3MOXHOCTb NpenofaBaTento MNpUHATb
OaHHyto paboTy.

MepeyeHb BONPOCOB KOMITOKBMYMOB (YCTHbIN onpoc): Konnokeuym
Ne1.
1. buonornyeckume cpeabl. Oco6eHHOCTN NPOBOMNOATOTOBKM.
2. Xumudeckuii aHanua (atanel, TpeboBaHus). Agcopbuusa n gecopbuua (copbeHTbl 1 pacTBopuUTENN).

3. Xumnyeckme metoapl aHanm3a. KucnoTHo-ocHOBHoe TuTpoBaHme. CyuwHocTe MeToga. PacyeTtbl B
TuTpumeTpun. Pacyet pH B cunbHbIX 1 cnabbix npoTonutax, conax u 6ydepHbIx pacTBopax.

4, KpVIBaﬂ KMCJTOTHO-OCHOBHOIO TUTPOBAHUA. MHLI,VIKaTOpr N CTaHOapTHblIE paCTBOpPbI.

5.KomnnekcoHoMeTpuyeckoe, OcaguTeNnbHOE U OKUCMMTENbHO-BOCCTAHOBUTENbHOE  TUTPOBaHME.
MHpmkaTopbl U cTaHAapTHLIE pacTBOPbI.

Konnoksuym Ne2.
1. Knaccudukauma xpomatorpaduyecknx MeTogos aHannsa. Xpomartorpaduyeckne napameTpol.
a3oBas xpomaTtorpadums. XapakTepucTuki yaepxxmBaHus, koadpduumeHTsl pacnpeaeneHus.

3. Cxema ycTpoWcTBa ra3oBoro xpomatorpada: 6rok BBoda U ncnapeHusi npobbl, KONOHKU, TEPMOCTaTh,
AeTekTopbl. MoaBWKHbIE N HENOABWKHbIE hasbl B ra3oBoi XpomaTtorpaduu.

4. [a30-XnakocTHas XpomaTorpadms. MogBuxHble  1© HenogBwxHble pasbl B
ras3o-XWAaKoCTHOM Xpomartorpadun.

5. XupgkoctHasa xpomaTtorpadus. BeicokoadbdekTnBHasa xunakoctHas xpomatorpadus (BOXKX). Annapatypa
B MeToAe XMAKOCTHOW XpomaTtorpaduu. NoasuxHble 1 HenoaBWXHbIE dhasbl.

6. >XKugkocTtHo-agcopbuuoHHas xpomaTtorpadums. MloHoobmeHHasa xpomaTtorpadus.
7. VloHHas xpomaTtorpadus ¢ ncnonb3oBaHMeM NoaaBnsAoLWwen KoNoHku. [enb-xpomaTorpadums.
8. TnockocTHas xpomartorpadus (TOHKOcNoHasa n bymaxHas). HaHeceHne npob, geTekTnpoBaHue.
KauyecTBeHHbIN 1 koNnyecTBeHHbIN aHanu3. Konnoksuym
Ne3.
CyLLHOCTb aMekTpoXMMmyeckmx npoueccos. Knaccudumkaums anekTpogos, dNeKTpoXMmMmyeckas aqemka.
Mpsamas noTeHunoMeTpus (MOHOMETPUS) U NOTEHLMOMETPUYECKOE TUTPOBAHUE.
MpsAmas KOHOAYKTOMETPUSA U KOHAYKTOMETPUYECKOE TUTPOBAHMKE.
BonbTamnepomeTpus: aHOOHbIN 1 KAaTOAHbIN TOK. DNEKTPoAbl, BONbTaMMNEPHbIE KPpUBLIE.
MMpsamas KynoHOMEeTpusi U KyrioHoMeTpuyeckoe TuTposaHne. Konnoksuym Ne4.

n

arwDdPRE

1. MonekynsipHo-abcopbumoHHasa cnektpockonusa (MAC). AnnapaTtypa, Ka4eCTBEHHbIA U KONUYECTBEHHbIN
aHanms.

2. AtomHo-abcopbumoHHas cnektpockonus (AAC). AnnapaTypa, Ka4eCTBEHHbINA U KONTMYECTBEHHbIA aHanma.
3. ATomMHO-amuccnoHHas cnektpockonusa (ASC). AnnapaTypa, Ka4eCTBeHHbIN U KONUYECTBEHHbIA aHanus.

4. CneKTpocKkonust 44epHOro MarHUTHoro pesoHaHca (AMP). Bo3byxaeHne saep B MarHUTHOM Mone, ycrioBme
MarHUTHoro pesoHaHca. Ycrpornctso AMP-cnektpomeTpa. NpumeHeHne AMP .

5. Macc-cnektpoMeTpus. YCTpoWCTBO Macc-cnektpomeTpa. Cuctemsl BBoda Npobbl, UICTOYHMKM MOHM3aLUMK,
[ETeKTOopbI.

20.2. NMpomexyTouHas aTTectaumsa [1pomMexyToyHasi atTectaumsi npoBoanTca cobecegosaHnem
CO CTyAeHTOM Nno Bonpocy bunerta.

MepeyeHb BONPOCOB K 3a4eTy:

1. Buonorunyeckue cpeabl. OcobeHHOCTU NPOBONOArOTOBKM.

2. XvMmnyeckun aHanm3. JTanbl XMMMYECKOro aHanmsa, TtpeboBaHusa. Apcopbumst n pgecopbums
(copbeHThbI U pacTBOpPUTENN).

3. Xvmnyeckue MeTodbl aHanusa. TuTpumeTpuyeckme MeTodbl aHanusa. KncrnoTHO-OCHOBHOe,

ocaguTenbHoe, KOMMIEKCOHOMETPUYECKOE W OKUCIUTENbHO-BOCCTAHOBUTENBHOE TUTPOBaHWe. MHOukaTopbl U
pabouyre pacTBOpbl AaHHbIX MeToAoB. KpuBasi KUCIIOTHO-OCHOBHOIO TUTPOBaHUSI.

4, Knaccudumkaums xpomartorpadunyecknx MeTogos aHanmaa. XpomaTtorpaguyeckme napameTpbl.



4, [asoBas xpomartorpadus. XapakTePUCTUKU YAEPKMBAHUSA, KOIMUUMEHTbI pacnpeneneHus.
Mpoueccobl pasgeneHns B ra3oBon gase.

5. Cxema ycTponcTBa rasoBoro xpomartorpada: 6rok BBoga M uMcrnapeHus npoObl, KOMOHKW,
TepMocCTaThl, AeTeKTopbl. [oABWKHbIE 1 HENOABWXHbIE a3kl B ra30BON XxpoMaTtorpadum.

6. ["aso-xmpkocTHas xpomartorpadusda. [oaBwkHble M HENoABWXKHble pa3bl B ras3o->XWMOKOCTHOW
Xxpomatorpadun.

7. YKnagkoctHas xpomartorpadus. Annapatypa B METOAE XUAKOCTHON xpomaTtorpadun. MNoasmkHble U
HenoAaBwxHble dasbl.

8. YKnpgkocTHo-aacopbunoHHas xpomartorpadud. MloHoobmeHHast xpomaTtorpagus.

9. MoHHaga xpomaTtorpadua n renb-xpomartorpacdus.

10. MnockocTHas xpomaTorpadusa (ToHKocnovHaa u 6ymaxHasl). HaHeceHne npob, geTekTMpoBaHue.
KaueCTBEHHbIN 1 KONMYECTBEHHbIN aHanms.

11. MprmeHeHne MOHOOOMEHHOW, NNOCKOCTHOW U CBEPXKPUTUYECKON (bronaHOM Xpomartorpadum npu
aHanuae Guonorn4yeckmx cpea.

12. CyLLHOCTb 9MeKTpoOXMMMYeckux npoueccoB. Knaccudwukauusi anekTpogoB, 3NEKTPOXMMUYEcKas
Avenka. Npamasa noTeHUMoMeTpurs (MOHOMETPUS) N MOTEHLMOMETPUYECKOE TUTPOBAHME.

13. Mpsmasi KOHAYKTOMETPUS N KOHOYKTOMETPUYECKOE TUTPOBAHNE.

14. BonbTamnepomeTpus: aHOOHbIN U KAaTOAHbIN TOK. QNEKTpoAdbl, BONbTaMMnepHbIe KpUBbLIE.

15. Mpsimasi KyNOHOMETPUSI N KyNIOHOMETPUYECKOE TUTPOBaHME.

16. MonekynsapHo-abcopbumnoHHas cnektpockonusa (MAC).

17. AToMHO-abcopbumoHHas cnektpockonusi (AAC). Koppekuusa (ooHOBOro U3ny4eHus.

18. ATOMHO-aMmnccuoHHasa  cnektpockonust  (A3C). CxeMbl  ONTUYECKMX  CMEKTPOMETPOB B
CMEKTPOCKOMUYECKNX MeToAax aHanu3a. KayecTBEeHHbIN 1 KONMMYECTBEHHbIN aHanma.

19. CnekTpockonusa agepHoro MarHUTHoro pesoHaHca (AMP). Bo3byxaeHvne saep B MarHUTHOM none,
yCnoBue MarHuTHOro pesoHaHca. Ycrponctso AMP-cnektpomeTpa. NpumerHenne AMP.

20. Macc-cnektpomeTpus. YCTPOWCTBO Macc-cnekrpomeTtpa. Cuctembl BBOAa MNpo6bl, WMCTOYHUKK

MOHU3aUNN, OETEKTOpPbI. KayeCTBEHHbIN N KONMWYECTBEHHbLIN aHanm3 B MacCcC-CnekTpomMeTpuu.

Ans oueHusaHusi pezynbmamoe obyyeHusi Ha 3a4eme ucnosnb3yromcs credyroujue
nokasamenu:
1) 3HaHue yyebGHOoro maTtepuana UCUMMIIVHBGI;
2) yMeHWe NPUMEHATb TEOPETUYECKME 3HAHNS AN PELLUEHNUSI NPaKTUYECKMX 3adav;
3) BnNageHne TEOpPeTUYECKMMM OCHOBaAMW OUCLMMIMHbBI, CMNOCOOHOCTb  WMOCTPUMPOBaTL OTBET
npuMmepamu, aktaMmu, AaHHbIMU Hay4YHbIX UCCNEeAOBaHNUNA.

,qﬂﬂ OouUeHueaHus pe3ysibmamos o6yquu;1 Ha 3ayeme ucnoJsib3yemcs wkasa: «3a4meHo»,
«He 3a4MmeHOo».

OueHka KpuTtepuu oueHok
3aumeno

lMonHoe coomeemcmeue omeema obydarowieeocsi 6a3080My YPOBHIO OCBOEHUS
HeobxodumoUli KomrnemeHuuu. NpodeMoHCMpUpPO8aHO 3HaHUE MEOPEemMuUYECKUX OCHO8
OuCyunIuHbI, yMEHUE MPUMEHsIMb meopemuyecKue 3HaHusi O5is1 peleHUs Mpakmuy4yecKux
3aday, cmy0eHm rofIHOCMbHO 8bIMOSTHUIT Npo2pamMmy nabopamopHbix 3aHamud.

He 3aumero HeydoenemeopumernbHoe coomeemcmeue omeema oby4qaroweaocss 6a3080My YPOBHHO
oceoeHusi Heobxodumol KomremeHuyuu. Y cmydeHma omcymcmeyem 3HaHue
meopemuyeckux 0CHO8 QUCUUMIIUHbI, rpoepamMma nabopamopHbiX 3aHAMUU 8bINoJIHeHa
yacmuyHo.

3adaHusi pasdena 20.1 u 20.2 (pasgen Ha ycmoTpeHue npenogaBaTens) PEKOMEHOYKTCS K
NCNONb30BaHMIO NPU MPOBEAEHUN OUArHOCTUYECKMX PaboT C Lenbil OLEHKM OCTaTOYHbIX 3HaHWMK MO
pesynbTaTtaM OCBOEHUSI AAaHHOW OUCLMMANHBI.



Tecmoesble 3adaHus (cpedHuUll ypo8eHb CII0KHOCMU)

O cpeoHun YypoOBeHb CNOXHOCTU (B OPMYNMpPOBKE 3aJaHWs MepedncrieHbl BCe BapuaHTbl OTBeTa (Ha
ObpasosamernbHOM rnopmane «3MNeKmpoHHbIU yHUsepcumem BlY» peanusoeaHbl C MOMOWbK 80MpPOCO8
cnedyrouwux muros: MHOXecmeeHHbIl 8b160p, 8EpPHO/HEBEPHO, HA cOOMBemcmaue, 8ce Usu HU4Ye20)):

0 1 6ann — yka3aH BepHbIv oTBeT; 0 0 6annoB — yka3aH HEBEPHBbIV
OTBET, B TOM YMCIE YaCTU4YHO.

1. Nepeuncnutb hakTopbl, BAUAKOLME HA BEJIMYUHY CKayKa TUTPOBAHUSA CUIbHbIX NPOTOSIUTOB:
1) KOHLEHTpaUMst MCNOSb3yeMbIX paCTBOPOB

2) cMna anekTponuTa

3) TemnepaTypa

4) Bce BbllWe nepeuncneHHoe. Omeem: 4.

2. NMepeyncnuTb NpMemMbl onpeaenieHns HeM3BeCTHOM KOHLEHTPaLMN B MHCTPYMEHTalNbHbIX
MeTopax aHanusa:

1) meTog rpagynpoBoYoro rpaduka, ctTaHgapToB, 406aBOK

2) MeToa cTaHAapToB M A06aBoOK

3) MeToa rpagyMpoBOYHOrO rpaduka, MHCTPYMEHTanbHOe TUTPOBaHNE

4) meToa cTaH4apToB, 406aBOK, rPagyMpPOBOYHOro rpadnka, UHCTPyMeHTanbHoe TuTpoBaHne. Omeem:4.

3. YkaxuTte onanyeckum cMmbicn MOsIsipHOro KoadppmumeHTa nornoweHus:

1) BenuumMHa nageHust U3ny4vyeHusi Npu NPoOXoXaeHnn ceeTa Yepes pacTBop

2) BenuunHa, onpeaensioLlas CKOpoCTb N3NyyYeHns

3) BENUYUMHA, MOKa3biBaKOLWAsi CKOJNbKO 3IIEKTPOMArHUTHOMO W3MNy4YeHUsl MOrfoTUNOCL pPacTBOPOM C
KOHLeHTpaumen 1 monb/ N Npu TonwmHe ceeTonornowatoLlero crnos 1 cm 4) BennynHa BEpOSTHOCTH
nepexoga CUCTEMbI N3 OCHOBHOIO COCTOSIHUA B BO30YyxaeHHoe. Omeem: 3.

4. Kakon xpomartorpadnuecku napameTp B ra3oBoin xpomatorpadmm siBNAeTCA Ka4eCTBEHHOMN
XapaKTepUCcTUKOMN st JAaHHOIro KOMMOHeHTa?
1) oTHOLIEHNE BpeEMEHM NpebbiBaHMA KOMMNOHEHTA B MOABWKHOW M HEMOABWKHOW (hasax
2) BpemMs OT MOMeHTa BBOAA Npobbl A0 BbiIxo4a MakCUMyMa XpoMaTtorpacmyeckoro nuka
3) OTHOLLEHME CKOPOCTU ABMXKEHUS BELLLECTBA K CKOPOCTM ABUKEHUSI NOABWMXKHOM chasbl
4) yncno TeopeTnyecknx Tapenok. Omeem: 2

5. Ha yem ocHOBaH KyNMOHOMETPUYECKUN aHanu3?

1) Ha W3MEepPeHMM KONMMYECTBaA INeKTpMYEecTBa, HeOoOXOAMMOro Ans  3NeKTPOXUMUYECKOro
npeBpaLLeHns onpeaensieMoro BewwecTsa npu a51ekTponn3e ero pacteopa

2) Ha M3MEepPeHWN Cunbl TOKa, NOTPAYEeHHOM Ha OCYLLEeCTBIEHWE 3MEKTPOXMMUYECKON peakuun B
AaHHon npobe

3) Ha 9MNEeKTPOXUMUYECKOM MOMyYeHMM TUTPaHTa C NOCNeayoLen ero peakumen ¢ aHanmanpyemMbim
BELLeCTBOM

4) Ha ornpedeneHnn BPEMEHW 3SNEKTPONu3a Mpu MNPOXOXKAEHUN 4Yepe3 pacTBOp OnpenerieHHoro

konuyecTea anekTpuyectea Omeem: 1

6. NMepeuncnuTb ycrnosus NpMMeHUMOCTU 3aKoHa Byrepa - JlambGepTa - Bepa:

1) MOHOXpOMaTM4ecKoe n3ryyeHne npu NnocTositHHoW TemnepaType n pH pacteopa

2) napannenbHbIN NYYOK NagatoLlero nsnyyeHns

3) pasbaBneHHble pacTBOpbl 6€3 y4acTus NOBOYHbIX peareHTOB C TOSLUMHOW CIos CBETOMOMNOLLEHNS
MeHee 5 MM C OrpaHV4YeHHbIM BPEMEHEM CO3pEBaHUSA OKpacku pacTBopa nNpwu uccrnegoBaHun
nornoLleHns B Buanmown obnactu cnekrpa 4) Bce nepevncreHHoe sepHo. Omeem: 4



7. YKaxuTe npeMmyLLecTBa razo-agcopoumoHHon xpomaTtorpacdpum nepea ra3o-XKUaKoCTHOM

xpomatorpacuen:

1) bonee wwmpokmn mMHTepBan pabounx Temnepatyp, 6onee yctonumBoe nonoxeHve 6a30BOW NUHUW,
paBHOBECUE yCTaHaBnmBaeTcs ObicTpee

2) 0AHOPOLHOCTb NOBEPXHOCTN copbeHTa, cuMMeTpu4Has opma NMKoB, paBHOBECHE YCTaHABMMBAETCA
ObicTpee

3) nerkocTb CTaH4apTM3aumm 1 BbiGopa HENoOABWXKHOW dhasbl, LUMPOKUI MHTEpBan pabounx Temneparyp



4) cummeTpuyHaa ¢opMa nMKOB, NErkocTb CTaH4apTu3auumM HenoaBWKHOW basbl, paBHOBECKE
yCTaHaBnueaetcs 6bicTpee. Omeem: 1

8. YUto Ha3bIBaeTcsA aHanNUTUYECKON npobon?

1) npoba BeluecTBa, Bblgensemas m3 obbeanHeHHoOM Npobbl U NpegHasHaydeHHas gnst opMUpoBaHus
aHanuTn4eckux npob

2) yacTb aHanu3anpyemoro oobekTa, oTpaxkaroLas ero Ka4ecTeo

3) MMHMManbHOE Konn4yecTBo Npobbl BeLeCTBa, MCNOMNb3yeMoe AN NpoBeAEHNst aHanusa

4) yacTb aHanNM3npyemoro o6beKTa, CpeaHMIn COCTaB U CBONCTBA KOTOPOro AOMKHbI ObITb MOEHTUYHbI BO
BCEX OTHOLLEHUSIX CpeaHeMy COCTaBy U CBOMCTBaM Bcero obbvekta. Omeem: 4

9. Ha yem ocHOBaH MeTO4 3IMUCCUOHHOMN CNEKTPOMETPUn?

1) Ha n3amepeHnn NOrNOLLEHMSA U3NyYeHUs aTOMaMKn ONpeaenseMoro afeMeHTa

2) Ha N3MEPEHUN MHTEHCUBHOCTM CBETA, M3Ny4aemoro Bo30yXAeHHbIMM aToOMaMu UM MOSeKynamm npu
BBEEHUN BELLECTBA B BbICOKOTEMMNEPATYPHbIN NCTOYHUK

3) Ha M3MepeHnn N3ny4yeHns cBeTa, NormnoLeHHOro CBO6OAHBIMU aTOMaMM

4) Ha 3MepeHNM CBEYEHNSI aTOMOB, MOHOB, MOSIEKYN NPU 3NEKTPOHHOM Nepexoae B 3TUX YacTvuax npu
NX BO3BpaLLEHUN 13 BO3DYXKOEHHOIO COCTOSIHMSA B HOpMarnbHoe. Omeem: 2

10. MepeyncnuTb NpenmyllecTBa NPUMEHEHUE NOTEHLUMOMETPMYECKOro TUTPOBaHUA nepen

OObIYHbIM OKUCIIUTENIbHO-BOCCTAHOBUTESIbHLIM TUTPOBaHMNEM:

1) ncnonbayeTcs NPy OTCYTCTBUU UHOMKATOPA B MYTHbIX U OKpaLLEHHbIX pacTBopax

2) NCKNYalTCca CyObeKkTUBHbIE OWWMOKM BU3yanbHOro OnpeaeneHnsi KOHEYHOW TOYKU TUTPOBaHMSA,
BbICOKasA TOYHOCTb U YyBCTBUTENBHOCTb

3) HET WCKaXXeHWA pe3ynbTaToOB B ONpegeneHuM noTeHumana u3-3a manon anddysnoHHom
COCTaBMAOLLEN

4) Bce nepedncrneHHoe BepHo. Omeem: 4

Tecmoesie 3a0aHusi (OMKpbImbie)

O cpeaHui YPOBEHb CNOXHOCTH (B hopMynunpoBke 3apaHuns OTCYTCTBYIOT
BapuaHThbI otBeTa (Ha O6paszosamersibHOM nopmarne «ANeKmMpPOHHbIU yHUsepcumem BlY»
peanusoeaHbl C MOMOUWb 80MPOCO8 CriedyowUx munog: KOpomkuli omeem, 4ucr08ol omeem)):

O 2 6anna — yka3aH BepHbln oTBeT; O O 6annoeB — ykasaH
HeBepHbIN OTBET, B TOM YMCIEe YaCTUYHO.

1. Yto TaKkoe cka4ok TUTPOBAaHUA B KUCJTIOTHO-OCHOBHOM TMTpOBaHMM?

Omeem: pe3koe M3MeHeHne pH pacTtBopa OT COCTOSAHMS, Koraa pactBop HegotuTposaH Ha 0,1 % ot
obbema TUTpaHTa B TOYKE SKBMBASIEHTHOCTW, OO COCTOSIHWUS, KOrda pacTBOp NEpPeTUTPOBaH Ha Ty e
BENNYNHY.

2. laTb onpepeneHue ctTaHAapTHOMY 3NeKTPOAHOMY noTeHuuany?

Omeem: 3TO NOTeHUMan nosypeakumm Npyu paBeHCTBE KOHLEHTPaLUMA OKUCNIEHHON U BOCCTAHOBIEHHOM
dopwm BelecTBa (1 Monb/am3), N3MEpPEHHbIi OTHOCUTENBHO CTaHAAPTHOIO BOAOPOAHOMO 3MeKTpoaa npw
AasrieHun 1 aTMm. u Temnepatype 25° C.

3. Mepeuncnute TpeboBaHUs, NpeabABseMble K KNCIIOTHO-OCHOBHbLIM MHAUKAaTOPaM.

Omeem: nHOVKaTOp AOMKEH ObITb YYBCTBMTENEH K MMHUMAaNbHOMY KONMYecTBY A06aBNSEMbIX CUMbHBLIX
KACNOT WNM  LIEenoYeil; paBHOBECUE MeXdy PasfMYyHO  OKPALUEeHHbIMA  MOHU3UPOBaAHHOW W
HEMOHU3MPOBaHHOW hopMaMy MHAMKATOpa OOMKHO YCTaHaBNMBaTbCs ObICTPO; MHTepBan nepexoa
OKpacKu MHOUKaTopa He AOSKEH OblTb 60MnbLIMM.



4. YKa3aTb OCHOBHbIle y35bl npuﬁopa, UCnosfib3yemMoro B cneKrtparnbHbIX 36COP6LIMOHHI:>IX
MeToaax aHanu3a.

Omeem:. WCTOYHUK CBETQ; MOHOXPOMaTMU3aTOopP; KHOBETbI C paCTBOPOM CpaBHEHUA U UCCIeyEeMbIM
pacTBOpPOM; NPUEMHUK CBEeTa.

5. latb onpegeneHne MHANKaTOPHbLIM ANeKTpoaamM U AneKkTpoaamMm CpaBHEeHUA.

Omeem: MHﬂMKaTOprIVI ANEeKTpon - 3neKkrtpoad, noteHunasm KOTOpOoro 3aBUCUT OT KOHUEHTpauuum
onpegenaemMbiX NOHOB; 3J1EKTpO4 CpaBHEHUA — 3N1EKTPOA, NOTEeHLMalm KOTOpPOro octaeTcd NoOCTOAHHbIM Ha
NPOTAXEHUN MNMpoLecca NSMepeHn4.

3adayu:

O cpeaHwuii ypoBeHb CIOXHOCTHU:

+ 5 6annoe — 3agjava pelleHa BepHO (MonyyeH MpaBwrbHbIN OTBET, OOOCHOBaH (aprymMeHTUpOBaH) Xon
peLueHusl);

*+ 2 Banna — pelweHve 3adadv COOEPXKWUT He3HauuTeNbHble OwWwWnbKM, HO MpMBEAEH MPaBUIbHbLIN XOA
paccyxaeHui, unu noslyyeH BepHbI OTBET, HO OTCYTCTBYeT 060CHOBaHME Xo4a ee peLleHns, unm 3agava
pelueHa He NOSMHOCTbIO, HO MOMyYeHbl MPOMEXYTOYHbIE pe3ynbTaThl, OTpaxarLume NpaBuUbHOCTb Xo4a
pelueHns 3agayn, unu, B criydae ecnv 3agaHue COCTOUT U3 peLleHns HeCcKonbKunx noasaaad, 50% KoTopbix
peLueHbl BEPHO;

+ 0 bannoB — 3agava He pelleHa Wy peLleHne HeBEPHO (Xon pelleHus ownbodeH unm cogepxu rpyooie
OLWKNBKK, 3HAUNTENBHO BAMSAOLIME Ha AanbHeNLee n3yyeHme 3agayn).

0 NOBbILEHHbIN YPOBEHb CIOXHOCTHU:

+ 10 6annoB — 3agava pelueHa BepHO (NOfyyYeH MpaBWUrbHbIA OTBET, OOOCHOBAH (apryMeHTMpOBaH) Xon
peLleHns);

+ 5 6GannoB — pelleHVe 3agayn COAEPXKWUT HEe3HauuTemnbHble OWWubKWM, HO MpMBEAEH NPaBUNbHLIA XO4
paccyxaeHui, unv nonyyeH BepHbl OTBET, HO OTCYTCTBYET OOOCHOBaHME x04a ee pelleHus, unu 3agada
pelueHa He NOSMHOCTbIO, HO MOMyYeHbl MPOMEXYTOYHbIE pe3ynbTaThl, OTpaXarolme NpaBuUbHOCTb Xo4a
peLleHns 3agauu;

+ 0 6annoB — 3agaya He pelleHa U1 peLleHne HEBEPHO (Xo4 peLueHus owmbodeH unm cogepxu rpybole
OLWINBKK, 3HAUNTENBHO BNMAOLME HA AanbHelLee u3yyeHve 3agayn).

3adayu (cpedHull ypoeeHb CII0KHOCMU):

1. K pactBopy MgSO, no6aBunu ammma4vHbin 6ycdepHbin pactesop u 20 mn 0,025 M pactBopa
TpunoHa b. U36biTok TpunoHa b ottutpoBanu 15 mn 0,02 M pacteBopom ZnCl,. Hangute maccy
cynbaTta marHusa B uccrnenyemom pacrtBope. PeweHue: PaccuMtaem KONnM4ecTBO MoSb cynbdaTa
MarHus B pacteope no copmyrne: n (MgSO.) = (C;-V1 — C2-V2)/ 1000,
raoe Ci1 n Vi - KoHueHTpauusa n o6bem ncxogHoro pacteopa TpunoHa b;

C2 1 V2 - KOHUeHTpaums n obbemM pacTBopa xfiopuaa LuHKa, nowegwmne Ha TutpoBaHme mnsbbiTka
TpunoHa b.

Monyunm: n (MgSQO4) = (0,025-20 — 0,02-15)/ 1000=0,0002 morib

Maccy MgSO4 MOXXHO paccunTaTtb Kak NpoM3BedeHe KoNnM4ecTBa MOSb BELLECTBa Ha ero MOMSpHYLo
maccy. m (MgSO.) = n (MgS04)-M(MgSQOs) = 0,0002-120 = 0,024 2

Omeem: m (MgSO.)= 0,024 .

2. MonsipHbIN KO3hhULIMEHT CBETOMOINOLWEeHUA KOMNneKkca 6epunnua ¢ aueTunaueToHoM npu
294 HM paBeH 3,16-10%. Kakoe MMHMManbHoe coaepXxaHue 6epunnus (B %) MOXHO onpeaenuTb B
HaBecke paBHoM 1,0 r, nOMeLeHHON B MepPHYIO KOJioy BMeCTUMOCTbLI0 50 mn, B KioBeTe ¢
TONWMHOMN CNosA 5 cM, ecn MMHMManbHoe 3Ha4YeHue ONTUYEeCKOW NOTHOCTU paBHo 0,0257?

PeweHue:
Mo ypaBHeHuto berepa-flambepTa-bepa Haxoanm KoHUeHTpauuto 6epunnus B pactBope B MOSb/I:
C=A/(e-1)=0,025/ (5" 3,16-10%) = 1,58-10" (monb/n).



PaccuntbiBaeM cogepxaHue 6epunnus B r:
m = (C-V-M) /1000 = (1,58 -107- 50 - 9,01) / 1000 = 7,11-10°® (r).
PaccuntbiBaeM MMHMManeHoe cogepxaHue 6epunnus B %:
W= (m sewecrsa/ M HaBeCKm) 100% = (7,11 -108/ 1) -100% = 7,11'10'6 %.

Omeem: w (6epunnuga) = 7,11-10° %.

3adaya (noebiwWeHHbIU yPOB8EHb C/I0XXKHOCMU):

OnpepennTb OKUCNUTENbHO-BOCCTAaHOBUTENbHbIN NOTEeHUMan B cucteme, ecnu Kk 50 mn 0,1 M
FeCl, pobaBneHo: a) 30 mn 0,1M Ce(SO.4)2; 6) 70 mn 0,1M Ce(SOy,)..

EreowniFend 0.77 B; Eceowicexn[11.44 B

PeweHue:
a) n (FeCly) = COV=0,1050 = 5 monb; n (Ce(S0.,)2) = COV=0,1030 = 3 mornb
MoTeHuman pacTBopa onpeaensieTcs peaoKkc-napont UcxoaHoro Bellectsa Fe¥'/Fe?*.
0 Ig 3,0
30 20 30 20 0,059/1D [Fe 2 |:|] ]
Ere/re O EFe/Fe g [Fe

roe pacyeT OBYX- U TpexBasieHTHoro xenesa Takos: [Fe?]0 C° I:|V° I:ICT I:IVT ; [Fes']O CT I:IV T
VoOVr Vo OV 1
Monyuum: [Fe?®]0 1-50-0.1-300 0 0.025M; [Few]O U-1-30 [0 0.0375Mm.
500130 50+30

MogctaBnas gaHHble TUTPOBaAHUA, Noftydaem noTeHunan B CUCTEME:

Erenires 0 0.770 0,059/101g%-9375 0 0.770 0.05901g1.5 0 0.78 B
0.025

6) 1) n (FeCly) = COV= 10,1050 = 5 monb; n (Ce(S0s4)2) = COV=0,1070 = 7 Mmonb
MoTeHuman pacTeBopa onpeaenseTcs yxKe Apyroi pegokc-napoii (tutpanta) Ce*t/Ces*.

FEcewicend Eceomicesnd 0,059/1[”9 [[Cece43|:||:|]]

rae pacyeT YeTblpex- U TpexBaneHTHoro uepus Takos: [Ce*™]0 C 7 I:|VT I:|C° I:|V°; [CeO C° I:|V 0,

VoOVT VoOV 1

Monyunm: [Ce*®]0 1-70-0.1-500 0 0.0167M; [ce”1O 2-1-30 1 0.0417Mm.

50470 50+ 70
MoacTasnas AaHHbIe TUTPOBAHKSA, NOyYaeM noTeHumnan B cucteMe:




Ecencen01,440 0,059/100g%Y167 01 42 B
0.0417
Omeem: a) 0,78 B; 6) 1,42 B.




