MMHOBPHAYKN POCCUU
®ENEPANIbHOE MOCYIAPCTBEHHOE BIO[DKETHOE OEPA30BATENIbHOE YYPEXAEHUE
BbICLLErO OEPA30BAHUA

«BOPOHEXXCKWU rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAKO

3aBegyowmin kapegpon
AHanumudyeckol xumuu

CenemeHeB B.®.

22.05.2019 r.

PABOYAS NPOrPAMMA YYEBEHOWU OUCLUUMIIUHBI

B51.B.[1B.06.01 CoBpemeHHbIe MeToAbl aHanu3a ouosnorm4eckux cpea

Ko0 u HaumeHosaHuUe ducuyuniuHbl 8 coomeemcmeuu ¢ Y4ebHbiM ririaHoMm

1. Wndp m HanmeHoBaHMe HanpaBnNeHUs NOAroToBKM/cneLuanbLHOCTU:
30.05.01 MegnumnHckag buoxmmms

2. Mpodnnb nogroToBkM/cneumannsaummn:

3. KBanudukaumsa (creneHb) BbINyCKHUKA: Cneumnanuct

4. ®opma obpa3oBaHuA: oYHas

5. Kacdbegpa, oTBevarwas 3a peanmsaumio AUCLUNIUHBI: AHaNNTUYeCcKoOn XMmum

6. CocTtaBMTENM NPOrpamMmbl: KpbicaHoBa TaTtbsHa AHaTOSIbEBHA, K.X.H.
(PO, yyeHass cmeneHb, y4eHoe 38aHUE)

7. PekomeHpgoBaHa: HMC xumunyeckoro dakynbterta, npotokosi Ne 4 ot 18.04.2019 r.
(HaumeHosaHue pekomeHOyrowel cmpykmypbl, dama, HOMep NPOMOKoa,

8. YueOHbIn roa: 2021 / 2022 CemecTp: 4




9. llenu n 3apgayum y4e6HON AUCLMNNUHDbI:

Llenbro npenofaBaHusa OuUCUMNNHBL ABNSeTca obydeHne CTYAEHTOB TEOPETUYECKUM W
NPakTU4YECKUM OCHOBaM (U3NKO-XMMUYECKUX METOAOB aHanmsa Ouonormdeckux cpen c
NPUMEHEHNEM COBPEMEHHOIO aHaNUTUYeCKoro obopyaoBaHus.

3adayu oucyunmnuHsbl:

® U3YYUTb TEOPETUHECKNE U NMPaKTN4eCKne OCHOBbLI CbI/I3I/IKO-XVIMI/I‘-IeCKI/IX mMeToaoB
aHalnunsa, X 4OCToOnHCTBa N HEOOCTaTKWu,

e OBrageTb NpPaKkTUYeCKMMU NpruemMamm OU3nNKO-XMMUYECKMX METOL0B aHanmsa u
0CBOUTb CNOCOObI 06paboTKN pe3ynbLTaToB aHaNMUMTUYECKUX OnpeaerieHni.
10. MecTo yyebHOM AncuMnnuHbl B cTpyKkType OOI: yyebHasa ancuunnuHa « CoBpeMeHHble
MeToAbl aHanu3a buonoruyeckux cpea» otTHocutca kK baszosomy 6noky (b1) BapuatMBHON YacTu
AncumnivH no BbIGOpy nNoaroToBkM cneumanucta no HanpasneHutio 30.05.01 «MeanumHckas
ornoxumMmns».

B pesynbtate o0CBOEHUS OUCUMMMAWHBI  CTYAEHTbl [OOSMKHbI  OBMafeTb  3HaHUAMMU
TEOPETUYECKMX OCHOB BaXKHEWLINX COBPEMEHHbIX (U3NKO-XUMUYECKMX METOAO0B aHanusa
Buonornyeckux cpea, a Takke npasunamMmm paboTbl C aHanMTUYeCKnmM obopyaoBaHNEM.

N3yyeHne HasBaHOro Kypca npepgnonaraeTt, YTO CTyAeHT BrageeT 3HaHuaAMu 6as3oBoro
NpogeCccnoHanbLHOro LnKa: opraHn4eckon n pnusnyeckon XmmMmn.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AUcCUUNNMHe/MoAynio (3HAHUA, YMeHUS,
HaBblKU), COOTHECEHHbIE C MIaHUpPYEeMbIMU pe3yfibTaTaMuU OCBOEHUA obpa3oBaTeribHOM
nporpamMmbl (KOMNeTeHLUAMMU BbIMYCKHUKOB):

KomneteHuus MnaHnpyemMble pe3ynbTatbl 00y4eHus

Kon HassaHue

OlK-5 FOTOBHOCTb K MCMofb30oBaHUO | 3Hamb: 0cOBEHHOCTU 0O6BEKTOB aHann3a,

OCHOBHbIX  PU3UKO-XMMNYECKUX, | OCHOBHbIE PU3NKO-XMMMYecKkme n WHble
MaTemMaTU4ecknx n WHbIX | eCTeCTBEHHOHay4Hble NMOHATUA U MeToAbI
€CTEeCTBEHHOHAYYHbIX MOHATUIA U | YMemb: ncnonb3oBaTtb nabopaTtopHoe

MeToO0B npv pelweHnn | obopygoBaHve, aHann3npoBaTb NOMyYeHHbIe
npodeccnoHarnbHbIX 3aaav 9KCrnepuMeHTanbHble pesynbTaTbl U NNaHNPOBaTh
nccnenosaHne B cdepe npodeccnoHansHoOm
OeATenbHOCTU NS peLleHnst HOBbIX 3a4ay;
BOCMPVHMMAaTb MHHOBALMM B LEeNsax
COBepLUEHCTBOBAHNSA CBOEN NpodheccnoHansHom

AEeATENbHOCTM
Bnademb:  OCHOBaMWM  TEXHUKM  COBPEMEHHOrO
XMIMUYECKOTro 3KCMepuMeHTa, HaBbIkamu

aHanutnyeckon paboTbl C  WHopmauven Onsa
peLueHns npodeccnoHanbHbIX 3agay

MK-13 CnocoBbHOCTb K opraHus3aumm u | 3Hamb: 0COGEHHOCTN 06BLEKTOB aHanmnsa,
NpoBedeHNIo Hay4HbIX | OCHOBHbIE PU3NKO-XNMMYECKNE " WHblE
NCCrnegoBaHW, BKIOYasi BbIOOP | eCTECTBEHHOHAYYHbIE NMOHATUS U METOAbI

uenn u copmMynMpPOBKY 3agad, | YMems: ncnonb3osath nabopatopHoe
nraHMpoBaHue, nonbop | obopyaoBaHne, aHaNM3MpPOBaTb NOJyYEHHbIE
afjekBaTHbIX MeTodoB, cOop, | aKCNepuMMeHTasnbHble pe3ynbTaThl U NIaHMPOBaTb
06paboTKy, aHanu3 [aHHbIX W | uccregoBaHve B cdhepe NpogeccnoHanbHom
nybnvyHoe nx npeacrtaBneHve C | AeATEeNbHOCTM AN pelleHns HOBbIX 3aav;

yyeTom TpeboBaHUn | BOCNPUHMMATbL MHHOBALWUW B LLensaX
MHGOPMaLIMOHHON Oesonac- | COBepLLUEHCTBOBaHMS CBOEN NPOdeCcCnOHanbHOM
HOCTH OeATenbHOCTH

Brnademb: 0CHOBaMu TEXHUKN COBPEMEHHOTO
XUMUYECKOro 3KCNepuMeHTa, HaBblKamu
aHanuTn4yeckomn paboTbl ¢ nHdopMaumnen ans
pelueHus npodeccmoHanbHbIX 3agay




12. O6bemM gMcUMNUHBLI B 3a4€THbIX eanHULax/yac.(s coomsemcmesuu ¢ y4e6HbIM IaHOM)

— 2/72.

CDopma npoMexXxyTo4 HOW aTTecTauum

4_cemecmp- 3a4em

13. CTpyKTypa n coaepxxaHme y4eOoHON AUCLUNITUHDI

13. Buabl yyeb6HoM paboTbl

TpyooemKocTb (Yachl)
Mo cemecTpam
Bua yuebHol paboTbl B Tom uncne 8 &
Bcero WHTepaKTUB-
Hoit chopme 4 cemecTp
AyanTopHble 3aHATUSA 50 50
B TOM 4YuUcre: nekyum 16 16
npakTu4eckme
nabopartopHble 34 34
CamoctoaTenbHasa pabota 22 22
KoHTpornb
Wtoro: 72 72
dopma npoMexXyTo4HOM aTTecTauum
(3a4em -0 yacos) saqer 0

13.1. CopepxaHne AUCUUNIUHLI

Ne HanmeHoBaHue pasgena
CopepxxaHve pasgena AMCLUMNIUHGI
n/n ONCLUUNNUHbBI
1. llekyuu
1.1 | MeTtoabl nccnenoBaHusa | buonornyeckume xumgkoctn Yenoseka. OcobeHHOCTM NPOBONOArOTOBKM.
COCTOSIHUSA BeLlecTBa B | Agcopbums n pgecopbuus (copbeHTbl u pacTtBopuTenu). [Ouanus,
pacTBopax LeHTpndyrmpoBaHmne, ynobTpadunbTpaumns, ynbtpadopes
1.2 | Xpomarorpaduyeckme metogbl | Knaccndumkaums Xpomatorpadunyeckmnx MeToL0B aHanusa.
aHanuasa. Xpomarorpaduyeckme napameTpbi.
["a3oBas xpomaTorpadus "a3oBas XpomaTorpadusi. XapaKkTepucTrKu yOepXuBaHus,
KoadppuumeHTbl pacnpegenenus. lNMpouecchl pasgeneHs B rasoBom
¢ase. Cxema ycTponcTBa rasoBoro xpomartorpadpa: 6rnok BBoga u
ncnapeHusi Npobkl, KONMOHKW, TepMOCTaThbl, AeTeKTopbl. [oaBvXHbIE U
HenoABWXHble a3bl B rasoBon Xpomatorpaduun. [lpumeHeHue
rasoBol xpomarorpacum npu aHanmae GUONOrM4YEeCcKMX cpea
1.3 | Naso-xmgkocTHas Ma3o-xkmngkoctHass xpomatorpadus. [MoaBwkHbIE W HenoLBWXHbIE
XpomaTtorpadus. ¢asbl B ra3o->KMAKOCTHOW XpomaTorpaduu.
YKngkoctHas xpomartorpadms | KugkoctHaa xpomatorpadms. BblcOkoahekTMBHaa KuaokocTHast
xpomatorpadusa (BAOXKX). Pasamep yactiy HocuTens. Annapatypa B
MeTode KMOKOCTHOM XpomaTtorpaduun. NogBmkHble M HENOABWXKHbIE
dasbl. MpumeHeHne >KNOKOCTHOWM " raso-KMgKoCTHOM
Xpomartorpadum npu aHanuse 61Monornyeckmx cpeg
1.4 | loHoobmeHHas n renb- | XXugkoctHo-agcopbunoHHas XpomaTorpadusi. MoHoobGMeHHas
XpomaTtorpadcpusa xpomaTtorpacpusa. WMoHHas xpomartorpacms € MCNONb3oBaHWEM
[nockocTHasa xpomaTorpadus | nogaBnAoLEen KONoHKN. enb-xpomartorpadums.
lMnockocTHasa  xpomatorpadmsi  (TOHKOCNoWHass u  OymaxHas).
HaHeceHune npoo, OeTeKkTupoBaHue. KayecTBeHHbIN "
KONMMYECTBEHHbIN aHanms. CBepxkpuTnyeckas dnongHas
xpomatorpadusi. [NpumeHeHMe WOHOOOMEHHOW, MITOCKOCTHOM W
CBEpXKpUTUYECKON  donongHoM  xpomartorpachum npu  aHanuse
DOuronornyeckmx cpeq
1.5 | Onektpoxumnyeckme Metogbl | CyllHOCTE — QneKTpoxMMuyeckux  npoueccoB.  Knaccudmkaums

aHanmsa

ANIEKTPOOOB, 3NEKTPOXnMmn4ieckas s4enka. I"Ipﬂmaﬂ NnoTeHunomeTpua




KoHaykTomeTpus n | (MOHOMETPMS) U NOTEHLMOMETPUYECKOE TUTPOBAHUE.
BONMbTaMMEPOMETPUS. MpsAmMas KOHOYKTOMETPUS W KOHAYKTOMETpUYECKOe TUTpOBaHMe.
KyrnoHomeTpus, BonbTtamnepomMeTpusa: aHOOHbI WM KaToOHbIA TOK. JrnekTpogbl,
nonsiporpadus BONbTaMnepHble KpuBbIE. Mpsimas KyrnoHomeTpus "
KyrNOHOMeTpUYeCckoe TUTPOBaHUeE.
Monsaporpadpusa.  MNongporpaduyeckas s4verika. KayecCTBEHHbIN K
KONMMYECTBEHHbIN nonsporpadM4eckuin aHanms.

1.6 | Cnekrtpockonuuyeckme MeToabl | MonekynspHo-abcopbumoHHasa cnektpockonma  (MAC).  ATomHo-
aHanmsa. abcopbumoHHast  cnektpockonusa  (AAC). Koppekuusi  ¢hoHOBOro
MonekynspHo-abcopOLMOoHHas | n3ny4YeHus.

CreKkTpocKonus. ATOMHO-3MuccuoHHasa  cnektpockonns (ASC). CxeMbl ONTUYECKUX
ATOMHO-abcopbLmoHHas W | CNEKTPOMETPOB B CMEKTPOCKOMMYECKUX  MeTodax  aHanusa.
aTOMHO-3MUCCUOHHas KayecTBEHHLIN M KONIMYECTBEHHLIA  aHanus. MpumeHeHne
CNEeKTPOCKONUs CNEKTPOCKONMYECKUX METOA0B NpU aHanuae duonornyecknx cpeq
1.7 | Cnektpockonua AMP CnekTpockonusa  g4epHOro  MarHUTHoro  pesoHaHca  (AMP).
Bos3byxaeHve spoep B MarHUTHOM MOMeE, YCMOBUE MarHWTHOMO
pesoHaHca. mnynbcHaa AMP, xumunyeckuin casur. Yctponctso AMP-
cnektpometpa. lNMpumeHeHne AMP

1.8 | Macc-cnektpomeTpus Macc-cnektpomeTpus. YCTpoONCTBO Macc-cnektpomeTpa. Cuctembl

BBOAA NPOOLI, MCTOYHUKM MOHWU3aUUK, OeTekTopbl. KauyecTBEHHbIN ©
KONMMYECTBEHHbIN aHanu3 B Macc-cnekrpomeTpum. NpumeHeHne macc-
CNEeKTpoOMEeTpUM Npy aHanuse GUONornYecknx cpes

2. JlTabopamopHbie pabombi

2.1 | MeTtoabl uccnenoBaHusa | BeogHaa becena. VIHCTpykTax no TexHuke 6esonacHocTn npu pabote
COCTOSIHUSA BellecTBa B | B XuMumdeckor nabopatopumn. OCHOBHbIE METOAbI U3YYEHUSI COCTOSIHUS
pacTBopax BelllecTBa.

2.2 | Xpomartorpaduyeckune metoabl | Knaccugumkaums Xxpomartorpadon4eckunx MeTon0B aHanusa.
aHanuasa. Xpomatorpaduyeckme napameTpbl. [MOABWXHbIE W HEMOABMXHbIE
["a3oBas xpomatorpadus dasbl B razoBou xpomarorpadum. PelueHme 3agav.

2.3 | a3o-xuaKkocTHasd JlabopatopHas pabGoTta. AHanm3 cmecen CnMpTOB METOAOM ra3o-
XpomaTtorpadusi. XWOKOCTHOW XpomaTorpadumm.

YKngkocTtHas xpomartorpadmsi

2.4 | NoHoobMeHHas 7] renb- | JlabopatopHasa paboTa. PazgeneHne cMecu aMUHOKUCIIOT METO40M
XpomaTorpadus OymakHon xpomaTorpadumm.

MnockocTHas xpomaTorpadusa | JlabopatopHasa pabota. Onpegenexne cogepxannsa Na:SOs meTtogom
MOHOOBOMEHHOW XpomaTorpadumm.
JlabopatopHasa paboTta. WpaeHTndukaumsa CanoHWMHOB METOAOM
TOHKOCITOMHON Xpomarorpadun.

2.5 | Onektpoxumunyeckme wmeToabl | JlabopaTtopHasa paborta. N3yyeHne KOHLEHTPALUMOHHON 3aBUCMMOCTH

aHanmaa HUTpaT-CENeKTMBHOIO aneKkTpoaa.
KongykTtomeTpus n | llabopaTopHas paboTta OnpepeneHune WNOHOB Fe ()
BONMbTaMMNepoMeTpus. NOTEHUNOMETPUYECKNM TUTPOBaHMEM OuxpomaTtom Kanusi.
KyrnoHomeTpus, JlabopatopHasa pabota. KynoHomeTpuydeckoe onpegenenne meam (I1).
nonsiporpadusi

2.6 | CnekTpockonudeckne metoabl | JlabopatopHaa paborta.doTtokonopumeTpudeckoe onpegeneHne Fe
aHarnusa. (111 vinn Cu (Il) B pacTBOpE.

MonekynspHo-abcopbumoHHas | JlabopatopHasa pabota. CnektpodoToMeTpuyeckoe onpegeneHe
CreKTpocKonus. ATOMHO- | cogepxxaHusa unaHokobanamuHa (ButamuHa Bi2) B pactBope
abcopbumMoHHass ©n  aTOMHO-
3MUCCMOHHAs CNEKTPOCKONUS
2.7 | Cnektpockonus AMP CnekTpockonus S4epHOro MarHUTHOro pesoHaHca (AMP). YcTtpowncteo
AMP-cnektpomeTpa. NpumeHeHne AMP
2.8 | Macc-cnektpomeTpus YCTponcTBO Macc-cnektpomeTpa. KayeCTBEHHbIN U KOSIMYECTBEHHLIN

aHaJln3 B MaCC-CNeEKTpoOMeTpUn.

13.2. Tembl (paspenbl) AUCLUUNNUHBI U BUObI 3aHATUN

Ne Bugbl 3aHsaTUi (4acoB)
n/ Haumerosarme pasaena Mpaktu- | Jlabopatop- |CamocTtosiTensHas
ONCUMMNUHbI Jlekumn Bcero
n yeckue Hble pabota
1. | Metogbl wvccnegoBaHUs 2 2 2 6




COCTOSIHMA BellecTBa B
pacTeopax

2. | XpomaTtorpadguyeckme
MeToAbl aHanmsa. 2 2 2 6
["a3oBag xpomaTorpadus

3. | MNaso-xmakocTtHas
Xpomartorpadus.
YKungkoctHas
Xpomarorpagusi

4. | VloHooOMeHHast W renb-
Xpomarorpacusi
MnockocTHas
Xpomarorpagusi

5. | SnekTpoxmmmyeckue
MeToAbl aHanmaa
KoHaykTomeTpus "
BOMbTaMMepomMeTpus.
KyrnoHomeTpus,
nonsporpaus

6. | CnekTpockonuyeckue
MeToabl aHanmaa.
MonekynspHo-
abcopbumoHHas
CNEKTPOCKONWS.
ATOMHO-abcopbumnoHHas
M aTOMHO-3MWCCUOHHASA
CNEKTPOCKONUS

7. | Cnektpockonusa AMP 2

N
N
o))

8. | Macc-cnekTpomeTpus 2 2 2 6

NToro: 16 34 22 72

14. MeToan4yeckune ykasaHma Ans odoyyarowmxcsa no 0CBOEHUIO AUCLUNIIUHDI

Paboma cmydeHmoe ¢ kKoHcriekmamu nekyuld. CmydeHmbl 8bInnonHsom 3adaHus npernodasamernsi rnpu
noG2omoeKe K 3aHsImusiM, [0/Ib3ysICb OCHOBHOU U OOMOSTHUMEsbHOU umepamypol, a makxe UHmepHem-
pecypcamul.

15. lepeyeHb OCHOBHOM WU [AOMOJIHUTENIbLHOW nNUTepaTypbl,
HeoO0XxoAuMBIX AN OCBOEHUS AUCLMUNIIUHBI (Criucok numepamypbi 0GhOPMASEMCcs 8 COOM8emcmeauu

¢ mpebosaHusamu FOCT u ucrionb3yemcs obujasi ckeo3Hasi Hymepauus O 8cex U008 UCMOYHUKO8)

a) OCHOBHas nutepartypa:

Ne n/n McToYHnK
1 OCHOBbBI aHaNUTMYECKOW XUMuUK : B 2 T. : y4ebHMK ang cTya. By30B, / noa peg. KO.A. 3onotosa . —
) Mocksa : Akagemus, 2014 . —T. 2.
5 AHanuTnyeckas XumMus 1M OU3MKO-XMMUYECKME METOoAbl aHanu3a: B 2 T.. y4eOHuK and crya.

By30B / nog pea. Nuwenko A.A. - M.: Akagemus, 2014.

XaputoHoB HO.A. AHanuTnyeckas xumus (aHanutuka): B 2-x kH. / KO.A. XapuTtoHoB. - M. : BbicLu.
WK., 2010.

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

0) gononHuTenbHasa nuTepaTypa:

Ne n/n McTo4YHnK
5. KHoppe [.I'. Buonornyeckasa xumus / [.I'. KHoppe, C.[0. MbisnHa. — M.: Beicw.wk., 2000.
6. Buoxmmusa yenoseka / P. Mappu n ap. — M.: Mup, 1993. T.1-2.
Benoea E.B. ®uanko-xummnyeckne mMeToabl MCCNeqoBaHUA B MeguvuuHe u Guonormu: yyebHoe
7. nocobue / E.B. benoea, K.O. NepmaH, A.B. AdanackeB, O.N. Cniocap, T.A. VBaHoB3;
MepguumHckuin yHusepeuteT Peasus. — Mocksa, M3gatensctBo «[ paHuuay, 2016.
8 KopoTtkoBa E.U. ®usunko-xummnyeckme MeTonbl UCCMeAoBaHWA M aHanu3a: yv4ebHoe nocobue /

E.WN. KopoTtkoBa, T.M. I'uugynnunHa, H.M. Oy6osa, O.A. BopoHoBa; TOMCKMI NONUTEXHUYECKUI

pecypcoB WHTepHeT,




| | yHmeepcuteT. — Tomck: Maa-Bo TOMCKOro MONUTEXHUYECKOro yHMBepcuTeTa, 2011.

B) MHJPOPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHbIE PecypChbl:

Ne n/n Pecypcbl HTepHeT
9. www.lib.vsu.ru — S3HE Bl'y
10. «AHanumuka-Mup npogheccuoHarsnos» http://www.anchem.ru/
11. WHmepHem-pecypcel o memodam XUMU4YeCcKo20 aHanusa - http://www.rusanalytchem.org
12. ObpaszosamernbHbil nopman "3nekmpoHHbIU yHusepcumem BIY"https://edu.vsu.ru/
13. YOMK https://edu.vsu.ru/course/view.php?id=4988

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHns Afsi CaMOCTOATENIbHOU PaboThbl
Ne
n/n

NcTouHnk

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

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

CymuHa E.I. ToHkocnomHas xpomartorpachusi. TeopeTuyeckne OCHOBblI U MpakTudeckoe
3 npumenenve / E.I. CymuHa, C.H. WrbikoB, H.B. TiopuHa. - Capatos: u3g-so CapaToBcKkoro
yHuBepcuteTa, 2002. - 108 c.

KpbicaHoBa T.A. ®uU3nKko-xmMMmyeckme MeTodbl aHanusa NpupoaHbIX CoeaUHEHU: XxpomaTtorpadums
4 n cnektpockonus / T.A. KpbicaHoBa, [.J1. Kotosa, B.A. KpbicaHos, A. H.3s6nos, B.®. CenemeHes.
- Boponex: UMM, “Hay4Has kHura”, 2016. - 62 c.

17. UHcpopmaLMOHHbIE TEXHONOIUN, UCNOoNb3yeMble ANA peanusauum y4ye6Homn
ANCLMNINHBI, BKIOYasa nporpaMmmHoe obecnevyeHne m MH(pOpPMaLMOHHO-CNpPaBOYHbIe
cucTtembl (Npu Heo6xXO0AMMOCTH)

Mpu peanusauun y4ebHON ANCUUNINHBI UCNOMNb3YIOTCA 3NIEMEHTbI 3NEKTPOHHOro 0by4eHus
(30) n guctaHuymoHHble obpasoBaTenbHble TexHonorum (JOT) B YacTu OCBOEHUS NEKLMOHHOIO
MaTepuwana, npoBedeHUs TeKyllerh W MPOMEeXyTOYHOW aTTecTauuu, npoBedAeHUs 4YacTu
nabopaTtopHbix paboT W camMOCTOATENbHOM paboTbl Oby4valwwWmMxcs Mo  AUCUUMNNNHE,
nosponsawowme obecneumBatb  OMNocpedoBaHHOE  B3aMMogencTBMe (Ha  pacCTOSHWUN)
npenogaesatenen n oby4varLlMXCs, BKIOYAA WHCTPYMEHTbl 3NEeKTPOHHOM WH(OPMaLMOHHO-
obpasoBatenbHon cpeabl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposefeHne BeOMHAPOB, BUAEOKOHMEPEHUNN, B3aUMOAEWCTBME B COLCETHAX, MOCPEACTBOM
3NEeKTPOHHOW MOYThl, MecCeHoKepoB. [Ans OCBOEHUS OUCUUMNINHBI PEeKOMEeHOYeTCH CrnMCoK
nntTepaTypbl 1 peECYpChbl AN 3NEKTPOHHOro oby4deHus (30) (n. 15).

HoyTOVYK Dell Inspiration, MmynbTuMmeamnHbin npoektop EPSON

18. MaTepunanbHO-TeEXHUYECKOE obecneyvyeHne AUCLUNIIUHDI:
(mpn mncnonb3oBaHMM nabopaTopHOro 06OpPyAOBaHUS yKa3biBaTb MOSHbLIA MEepeYeHb, Npu GOMNbLUOM KONMYecTBe
0bopygoBaHUSA MOXHO BbIHECTM JaHHbIN pa3gen B NpuroXeHue k paboyen nporpamme)

1. MepHas nocyda

2. MycgbenbHas neys

3. AHanumuueckue secbl
4. CywunbHbIl wkag

5. pH-memp- PH-340
6

7

8

9

1

UNoHomep OB-74

®omokonopumemp KOK-2

lnameHHbIU aHanuszamop xudkocmu MAXK-1
. Cnekmpogpomomempnbi CPO-46 u Shimadzu UV-1800
0. asosnblil xpomamozpagh


http://www.lib.vsu.ru/
http://www.anchem.ru/
http://www.rusanalytchem.org/

11. )KudkocmHniti xpomamoepagh XPOM-4

12. UK cnekmpogpomomemp «UHebparom OT-02»
13. YcmaHoeku 0nsi KyJIoHOMempu4yecko20 mumpogaHusi
14. YemaHoeku 0nsi NomeHyuoMempu4ecKko2o mumpoeaHusi

19. ®oHA OLEHOYHbIX CPeacTB:

19.1.

pe3ynbTaToB OOy4YeHUs

I'Iepequb KOMMeTeHLuUn ¢ yYKasaHuem 3tanoB (bOpMVIpOBaHMH U nnaHnpyembIix

Kop v cogepxaHue

MnaHvpyeMble pesynbTaThl

OT1ansbl hopMUpoBaHUs

KomneTeHummn (Mnu ee 0by4eHus (nokasarenu KomneTeHuuu (pasgensl (Tembl) oOC
yacTn) OOCTUXEHUS 3a0aHHOro OUCUMMNMHBI U MOZYNS U NX (cpeactBa
YPOBHSI OCBOEHUS HavMeHoBaHwue) OLeHMBaHWs)
KOMMeTeHLMn NnocpeacTBOM
HOPMNPOBAHUSA 3HAHUM,

YMEHWI, HaBbIKOB)
OlK-5 3Hamb: 0cOBEHHOCTU 1.1 MeToabl nccrnenoBaHus | YCTHbIN onpoc
FOTOBHOCTb K 0ObEKTOB aHanum3a, COCTOSAAHMA BellecTBa B | (konnoksnym
MCNoMNb30BaHNMIo OCHOBHblEe cuavko- | pacTeopax. Net).
OCHOBHbIX (PU3NKO- XUMUYeckne " uHble | 1.2 Xpomartorpadudeckne meTtoabl
XUMUYECKNX, €CTeCTBEHHOHay4YHble aHanusa. [@asoBass  xpomaro-
MaTeMaTU4ecKnx u MOHATUSI U METOAbI. rpacus.
WHbIX €CTECTBEHHO- 1.6 KynoHomeTpus,
Hay4YHbIX MOHATWI nonsporpagusi.

M mMetToaos npu
peLueHnn
npodeccrmoHanbHbIX
3agaq

NK-13

CMOCOBHOCTb K
opraHusaumm u
NPOBEAEHMNIO HAYYHbIX
nccnegoBaHui,
BKITtoYas BbIGOp Lenu,
dopMynMpoBKy 3agau,
nnaHMpoBaHue,
noabop agekBaTHbIX
mMeTonoB, coop,
obpaboTky, aHanu3
OaHHbIX W NyGnuyHoe

1.8 Cnektpockonusa AMP.
1.9 Macc-cnekrpomeTpus.

Ymems: ncnonb3oBaTb
nabopartopHoe
obopyaoBaHue,
aHanuM3npoBaTb NoSy4YeHHble
3KCNepUMeHTarbHble
pe3ynbTaThbl U NNIaHMpPoBaTb
nccnegosaHue B cdepe
npodeccrmoHanbHom
OeATenbHOCTU ANs peLueHuns
HOBbIX 3afa4; BOCNPUHUMATb
WMHHOBaLMK B LENsiX
COBEPLLEHCTBOBAHWSI CBOEN
npodeccrmoHanbHom
OEATENBHOCTW.

1.3 Ma30-xngkocTHas
XpomaTtorpadusi. YKngkocTtHas
Xpomatorpacdusi.
1.4 WNoHoobmeHHass w©  renb-
Xpomatorpacdusi. lMnockocTHas
Xpomatorpacdusi.

YCTHbIN onpoc
(konnoksuym
Ne2).

Brnademb: ocHOBaMM TEXHUKM

1.5 3nekTpoxmMmmnyeckne MeToabl

YCTHBIN onpoc

COBPEMEHHOIO0 XMMNYECKOIo aHanusa. KoHgykTomeTpua n | (konnoksuym
WX npeacrasnexue ¢ 3KCMNepuMeHTa, HaBblkamu BONbTamMnepomMeTpusi. Ne3).
y4yeTom TPG6OBaH‘VW| aHanuTn4eckon paboTbl ¢ 1.7 CnekTpockonunyeckme meToabl
VHOPMaLIOHHOM MHdopMaLMen Ansa peleHns | aHanuaa. MonekynspHo-
BesonacHocTy npodeccrMoHanbHbIX 3agaq. abcopbLUMoHHas CNeKTpoCcKonus.
ATOMHO-abcopOumoHHas n
aTOMHO-3MMWCCUOHHas
CneKTpocKonus.
MpomexyToyHas aTrecrauus KM

19.2 OnucaHue KputTepueB U LWIKaNbl OLEHUBAHUA KOMMNETEeHUMW (pe3ynbTaToB O0y4YeHUs)
npu NPOMeXyTOYHOW aTTecTaumm

[na oueHnBaHn4A pe3ynbTaTtoB 06y‘-IeHI/IFI Ha 3a4veTe NUCNoNb3yrTCA cregyrLline nokasatenu:

1) 3HaHuWe yyebHOro MaTepuana oUCLUUNMHLI;

2) YMEHUe NpUMEeHATb TeopeTU4EeCKME 3HaHNA ONA pelleHnA NPpakTU4eCknx 3agay;

3) BnageHVe TEeOopeTUYEeCcKMMM OCHOBaMM AMCLMMNIUHBI,

npumepamu, aktamu, 4aHHbIMU HaYYHbIX UCCreaoBaHUA.

[na oueHuBaHus pe3ynbTaToB O6y‘-IeHI/Iﬂ Ha 3a4yeTe WCNONb3yeTCA LWKana: «3a4TeHO», «He

3a4YTEHO».

CNOCOGHOCTL  MnNtoCcTpupoBaTe OTBET




OueHka KpuTepuu oueHok

3aumeHo lMonHoe coomeemcmeue omeema obydaroweaocs 6a3080My YpPOBHIO OCBOEHUS
Heobxodumoli komnemeHyuu. [TpodeMoHCMPUPOBaHO 3HaHUE MEeoPemuYecKUX OCHO8
OucyunnuHel, yMeHue [PUMEHSIMb  Meopemuyeckue 3HaHus Ons  peweHus
npakmudeckux 3aday, cmyO0eHm ro/IHOCMbIO BbINOMHUI po2pamMMy 1abopamopHbIX
3aHamud.

He 3aymeHoO HeydosnemeopumenbHoe coomeemcmeue omeema obyyatouje20csi 6a3080My YPOBHHO
0ce0eHUs1 Heobxodumol KoMmremeHyuu. Y cmyleHma omcymcmeyem 3HaHue
meopemuyeckux 0CHO8 QUCYUNIIUHBI, rpozpamma 1abopamopHbIX 3aHAMUU 8bIrnofTHeHa
4yacmuyHo.

19.3 TunosBsble KOHTPOJibHbI€ 3adaHuUA WKW UHbIe MaTepuanbl, HeOGXOAI/IMbIe Ana
OLIEHKN 3HaHuM, ymeHm7|, HaBbIKOB U (I/Iﬂl/l) onbiTa AeATeNIbHOCTU, XapakTepusyrwwume 3Tanbl
(bOpMI/IpOBaHVIH KOMMeTeHUun B npouecce ocBoeHus 06pasoBaTean017| nporpamMmmbi

19.3.1 MNepeyeHb BONPOCOB K 3a4eTy:

1. Buonoruyeckme xuakoctn yenoseka. Oco6eHHOCTM NPOOONOATOTOBKN.

2. Apcopbumss un  pecopbuma  (copbeHTbl u  pacTtBoputenu). [Ouanu3, uUeHTpudyrupoBaHue,
ynbTpadunbTpaums, ynetpadgopes.

3. Knaccudumkaums xpomaTorpadumyeckmx MeEToAoB aHanusa. XpoMaTorpaduyeckme napameTpbl.

4. [a3oBas xpomartorpadus. XapakTepucTukn yaepxmsaHus, koadduuneHTsl pacnpegeneHus. Mpouecchl
pasgeneHus B razosou ¢ase.

5. Cxema ycTponcTsa rasoBoro xpomarorpada: 6nok Beoga v mcnapeHus npobbl, KOMOHKK, TepMocTaThl,
aetektopbl. [MogBwxkHble UK HenoaBwxkHble a3kl B rasoBonm xpomartorpacun. [lpumeHeHue rasoBou
XpomaTorpadum npu aHanmse dMonormdeckmnx cpen.

6. [laso-xugkocTHaa xpomatorpacpus. [logBwkHble W HenogBwkHble asbl B ra30-XWAKOCTHOM
XpomaTorpaguu.

7. XngkoctHaa xpomatorpadusi. BoicokoadhdekTnBHasa xumpgkoctHaa xpomatorpadums (BOXKX). Pasmep
yacTtuy, HocuTens. Annapatypa B METOAE XMOKOCTHOW Xpomartorpadmn. MogBukHble M HenogBwKHble dhasbl.
MprMeHeHMe XMOKOCTHON U ra3o->KMOKOCTHOM XpoMaTtorpadmm npu aHanmse 6nonormyecknx cpeg.

8.  XupgkocTHo-agcopbumoHHas  xpomatorpacdms.  MloHoobGmeHHass  xpomatorpadms.  MoHHas
XpomaTorpadus ¢ UCMONb30BaHMEM NOOABNSOLLEN KOMOHKM.

9. lNenb-xpomarorpadus.

10. lNnockocTHas xpomaTtorpadusa (TOHKOcnonHas un bymaxkHasl). HaHeceHue npob, OeTeKkTMpoBaHuMe.
KayecTBEHHbIN U KONMYECTBEHHbIV aHanms.

11. Ceepxkputnyeckas cdnongHas xpomaTtorpagusi.

12. lMpumeHeHne MOHOOOMEHHOW, MIOCKOCTHOM M CBEPXKPUTUYECKOW hrongHon xpomatorpadum npu
aHanuae Guonornyeckmx cpeq.

13. CywHOCTb amnekTpoxmmuyeckux npoueccos. Knaccudumkaumsa anekTpogoB, 3NEKTPOXMMmnyeckas
syenka. [Npamasa noteHunomeTpusi (MOHOMETPUS) U MOTEHLMOMETPUYECKOE TUTPOBAHME.

14. TpsimMas KOHOYKTOMETPUS U KOHOYKTOMETPUYECKOE TUTpOBaHve. BonbTamnepomeTpus: aHOOHbIN U
KaTodHbIN TOK. OneKkTpoAbl, BofbTamnepHble KpuBble. VIHBEPCMOHHas BonbTamnepomeTpud. [lpumeHeHue
3NEKTPOXUMUYECKNX METOLOB MPU aHanu3e BMonornyeckmx cpeg.

15. MNpsimasi KynoHOMETPUS U KyFTOHOMETPUYECKOE TUTPOBaHME.

16. lNongaporpadus. Monaporpadunyeckans  adenka. KadeCTBEHHbIN U KOMMYECTBEHHbIN
nonsiporpadounyecknin aHanua. NpumMmeHeHne BpaLLaloLLMXCs TBEPAbIX 9NEKTPOoa0B.

17. MonekynsapHo-abcopbumonHasa cnektpockonusa (MAC). ATomHO-abcopOuuoHHasa CNeKTPOCKONust
(AAC). Koppekuusi hoHOBOIO N3ny4eHusl.

18. ATOMHO-aMucCcUMOHHast  cnekTpockonus  (ASC). Cxembl  OMNTUYECKUX  CMEKTPOMETPOB B
CMEKTPOCKONMMYECKNX  MeTodax aHanusa. KayecTBeHHbI U KOMWYecTBeHHbIM  aHanus.  [prvmeHeHue
CMEKTPOCKONMUYECKNX METOAOB NPU aHanmae G1onornyeckmx cpeg.

19. CnekTpockonus S4epHOro MarHUTHOro pesoHaHca (AMP). BosbyxaeHvne sgep B MarHUTHOM Morne,
yCrioBue MarHUTHOro pesoHaHca. MmnynbcHaa AMP, xumundeckun cosur. Yctpounctso AMP-cnekTpomeTpa.
MNpumeHeHne AMP .

20. Macc-cnektpomeTpusi. YCTPOMCTBO Macc-cnekTpomeTpa. CuctemMbl BBoAa NpPOObl, WUCTOYHUKU
MoHM3aummn, geTekTopbl. Ka4yecTBEHHbIN N KONMUYECTBEHHBIM aHanmM3 B Macc-cnekrpomeTpum. MNpumeHeHne macc-
CMEKTPOMETPUUN NpU aHanu3e Gruonormvecknx cpesq

19.3.2 [epeyeHb BONPOCOB KONNMOKBUYMOB (YCTHbLIN ONpoOC):
Konnokeuym Nel.
1. Bnonoruyeckne KNOKOCTU YeroBeKa. OcobeHHocTH FIpOGOI'IOﬂ,FOTOBKI/I.



2. Aocopbums n gecopbums. Qnanus, ueHTpndyrmposaHne, yrnbtpadunbTpaums, ynstTpagopes.

3. Knaccudumkaums xpomaTorpauyeckmx METOA0B aHanusa. XpoMaTorpaguyeckme napameTpbl.

4. [a3oBas xpomaTorpadus. XapakTepucTukn yaepxmBaHus, KOaduLUMeHTbl pacnpegeneHums.

5. Cxema ycTpoicTBa ra3oBoro xpomatorpada: 6nok BBoga v mcnapeHus npobbl, KONMOHKW, TEPMOCTATI,
Aetektopsbl. [oABWKHbIE N HENOABWKHbIE (Pa3bl B razoBON XxpomaTorpadum.

6. CnekTpockonus sigepHoOro marHuTHoro pesoHaHca (AMP). BosbyxaeHve sgep B MarHMTHOM More,
ycrnoBue MarHUTHOro pesoHaHca. Yctponctso AMP-cnektpomeTpa. NpumeHeHne AMP .

7. Macc-cnektpomeTpusi. YCTPOWCTBO Macc-crnektpomeTpa. Cuctembl BBoga npobbl, MCTOYHWKK
MOHM3aUMK, OeTEKTOpbI.

Konnoksuym Ne2.

1. Taso-kmgkocTHas xpomatorpadpus. T[logBwKHblIE W HenogBWXHble asbl B ra3o-KWOKOCTHOM
Xpomarorpacduu.

2. AKwugkoctHas xpomatorpadus. BbicokoaddpekTmBHaa kugkocTHaa — xpomartorpadpusa  (BOXKX).
Annapatypa B MeTofe X1AKOCTHOM XpomaTorpaduu. MogsuxHble 1 HenoaBuxXHble dasbl.

3. >KugkocTtHo-agcopbumoHHas xpomaTorpadusi. MloHoobmeHHas xpomaTtorpadums.

4. VloHHas xpomMaTorpadusi ¢ UCNorb3oBaHWeEM NOLABSAOLWEN KONMOHKK. ["enb-xpoMmaTorpadusi.

5. lMnockocTHasa xpomaTtorpadus (TOHKOCronHaa u OymaxHas). HaHeceHue npob, OeTekTMpoBaHue.
KayecTBEHHbIN U KONMYECTBEHHbIV aHanms.

6. CBepxkpuTnyeckas nomngHas xpomaTorpadus.

Konnoksuym Ne3.

. CyLHOCTb aneKkTpoxmmuyeckux npoueccoB. Knaccndumkaums anekTpogos, dNeKTpoXxmumMmyeckas sqemka.
. Mpsamas noteHunomeTpus (MOHOMETPUS) U NOTEHLMOMETPUYECKOE TUTPOBAHME.
. MpsAmas KOHAYKTOMETPUS U KOHAYKTOMETPUYECKOE TUTPOBaHME.
. BonbTamnepomeTpus: aHoOHbIN U KATOAHBIN TOK. DNEKTPOAbI, BONbTaMMNepHble KpUBbIE.
. MpsAmas KynoHOMeTpUsi 1 KyrioHOMETpUYECKOe TUTPOBaHME.
. Monsaporpadusa. KayecTBeHHbIN U KONMYECTBEHHbIN Nonsporpaduyeckuin aHanus.
. MonekynsapHo-abcopbumnoHHas cnektpockonusa (MAC). AtomHo-abcopbumoHHas cnektpockonums (AAC).
. AToMHO-amuccnoHHas cnektpockonua (ASC). AnnapaTypa, Ka4eCTBEHHbIA U KONTMYECTBEHHbIV aHanms.

O~NOOUITA~WNPEF

19.4. MeTogmnyeckue maTepuanbl, onpegensilowmue npoueaypbl OLeHUMBAHUA 3HAHWW, YMEHUN,
HaBbIKOB U (UNX) oNbiTa AeATENIbHOCTU, XapaKTepM3yHLWUX 3Tanbl (pOpMMPOBaAHUA KOMNETEHLUN

Mo pelweHuno Kadpedpbl OLEHKM 3a 3K3aMeH/3a4yeT MOoryT OblTb BbICTaBfieHbl MO pesynbTatam
TekyLlen atTectaumm obyyaroLerocs B cCeMecTpe, HO He paHee, YeM Ha 3aKTunTenbHOM 3aHATUK. Mpu
Hecornacum CTygeHTa C OLEHKOW NocrneHun BrnpaBe cAaBaTb dK3aMeH/3ayeT Ha OOLUMX OCHOBaHWUSIX.
OueHKa 3HaHW, YMEHUI N HABLIKOB, XapaKTepuaytoLlas atanbl GopMNPOBaHMS KOMNETEHLMA B paMKax
N3yYyeHnsa QUCUMNINHBI OCYLLECTBISETCH B X04e TeKyLLen 1 NPOMEXKYTOYHON aTTecTauunn.

Tekywaa aTtrectaumsa nNpoBOAUTCA B COOTBETCTBUMM C [loroxeHvem O Tekywen artrecrtauuu
obyvalowmxca no nporpammMamMm  Bbicwero obpasoBaHuMs  BoOpoHeXcKoro  rocyaapCTBEHHOro
yHuBepcuteTa. Tekylwaa atrectaums nNpoBoantca B DOpPMax: yCmHo20 ornpoca, KOHMPOJs 8bINOIHEeHUs
nabopamopHbix pabom. Kputepumn oueHnBaHnsa npuBeaeHbl BbiLLe.

lMpomexyToyHaa aTTecTauMs NpoBOAMTCH B COOTBETCTBMW C [lonoXeHnem O NpOoMEXyTOYHOW
aTTecTaumm obyyaroLmxca no nporpamMmmam Bbicluero obpasoBaHus.

KOHTpOnbHO-U3mMepuTenbHble MaTepuanbl MNPOMEXYTOYHOW aTTecTaumm BKYalT B cebd
TeopeTnyeckue BOMPOCHI, MNO3BOMNSAIOLWMNE OLEHUTb YPOBEHb MOMYyYEHHbIX 3HaHWW W MpakTUyYeckme
3ajlaHund, MO3BOMAKLWME OUEHUTb CcTerneHb CHOPMUPOBAHHOCTU YMEHWA U HaBbIKOB. Kputepum
OLeHVBaHUSA NpUBEAEHbI BbILLE.
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