MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE

_ BbICLUEFO OBPA3OBAHUA
«BOPOHEXCKUN TOCYOAPCTBEHHbBLIV YHUBEPCUTET»
(Preoy BO «BI'Y»)
YTBEPXOAIO
/ 3aBeaytowmm kacdeapon
4 AHanumuyeckou xumuu
y -

Enuceesa T.B.

26.04.2023 .

PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.B.05 NHCcTpyMEeHTanbHbie MeToabl aHanuaa
KO@ u HaumMeHoeaHue OUCL(UI'IHUHbI 8 coomeemcmeuu ¢ yLI65HbIM rniaHom

. Kog n HamumeHoBaHue HanpaBreHus noaroToBku/cneymnanbHOCTU:

04.03.01 Xumus

. Mpodmnb nogroroBku/cneymnannsaums:

TeopeTnyeckasa n sKkCnepnMeHTanbHasg XMmus

o g A~ W

. Keanudmkauma BbinyCKHUKa: bakanaBp
. Dopma obyUeHus: oYHas
. Kacbenpa, otBevarowan 3a peanusauuio AUCUUNIUHBLI: _ AHaNNUTUYECKON XUMUN

. CoctaButenu nporpammbl: __3a6n08 AnekcaHap Hukonaesmy A.X.H., npodeccop

(®UO, yyeHas cmeneHb, y4eHoe 38aHue)

7. PekomeHOoBaHa: HMC xumunyeckoro cdpakynbteta Ne 4 ot 25.04.2023
(HaumeHosaHue pekomeHOyruwel cmpykmypbl, 0ama, HOMep fPOMOoKosna,
8. YueOHbIM ropa:_ 2026 / 2027 CemecTp(bl): 7




9.llenn n 3apayum y4e6HON AUCLUNIIUHDBI

Llensimu oceoeHusi y4ebHOoU OucyurniuHbl 61150 mcs:
pacwupume meopemuyecKkue 3HaHusi U Co8epuleHcmeosamb [pakKkmu4yeckue HaeblKu 8
ucronb3o08aHuUU UHCMpPyMeHmMarbHbIX ((bU3UKO-XUMUYECKUX) MemMOoO08 aHanusa.

3adayu y4ebHoU OucyunuHbI:
e U3yYUmMb MmeopemuyYeckue U Mpakmu4yeckue OCHO8bI UHCMPYMEeHMmarbHbIX Memodos
aHasnusa, 3Hamb UX 803MOXXHOCMU, O0CmouHcmea U Hedocmamku;
e o0snadempb pPaKMu4YeckumMu rpuemMamu UHCmMpyMeHmasbHbiX MemooOo8 aHanui3a Uu
oceoums criocobbl 06pabomku pe3yribmamog aHasiumu4yeckux ornpeoeseHud.

10. MecTo yuyebHOM AncuuNuHbI B cTpykType OOIT:

(o6si3amenbHass 4Yacmb unu  Yacmb, opmupyemasi ydacmHukamu — obpazogamesibHbIX  OMHOWeHUUl
(eapuamusHasi) 6roka 61, kK komopol omHocumcs ducyunauHa;

mpebosaHusi K 8XO0HbIM 3HaHUSIM, YMEHUSIM U Haebikam; OuCUUMIUHbI, Orisi Komopbix OaHHas oucyuriuHa
sengemcs npedwecmsyrowel (npu Heobxodumocmu))

ANCUMNNNHA OTHOCUTCA K BapMaTUBHOM YacTu, OPMUPYEMON y4acTHMKaMn obpasoBaTenbHbIX
OTHOLWeHU bnoka b1

CTygeHTbl Ons M3yyYeHust Kypca [OIMPKHbl  OCBOMTb  KypCbl  aHanuMTU4eckoW  XMMUMU,
mMaTeMaTnyeckon obpaboTku pesynbTaToB 3KcnepumeHTa. [ormkHbl UMEeTb npeacTaBreHust o
XMMUYEeCKOM aHanuse:

3HaTb: TEOPETUYECKME OCHOBBI KNacCUYECKUX METOAOB aHanm3a;
yMeTb: NoAroToBUTb NPoby K aHanuay, NpoBECTM CTaTUCTUYECKyto 06paboTKy pe3ynbTaTos;

BrnageTb:. NpPakTM4eCKMMUN HaBblKaM XMMUHECKOIo 3KCNepnMmeHTa, TEXHUKN B6e3onacHoCcTH npu
ero npoeeageHun.

B pesynbtate 0CBOEHUA OUCUUMITUHBI CTYOAEHTbl OOJDKHbI OBflageTb OCHOBHbIMU MOHATUAMN
aHannMTUYeCKON XMMUWN, 3IHAHUSIMU TEOPETUHECKMX OCHOB BaXKHEMLLNX (bVI3VIKO-XI/IMVI‘-IeCKI/IX
MeTodO0B aHalrnnaa, npaBunamMmm paGOTbI C aHalnTn4eCknm O60pyD,OBaHI/IeM.

OCHOBHbI€ MOHATUS, 3aKOHbl M METOAbl AUCUMMIMHBI SABMSKTCA OCHOBOW AN Nnocrieaylowero
ycrielHoro npoxoxaeHus MpeaannnoMHon NpakTUKK.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKW), COOTHECEHHbIE C NMMIaHUPyeMbIMU pe3yribTaTaMu OCBOEHUS o6pa3oBaTesNibHOM
nporpamMmmMbl (KOMMAETEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pe3ynbTaTtbl 00y4eHus
KOMMeTeHL MK

MK-1 |CnocobeH MK-1.1 |ObecneunBaet cbop|3HaTb: cnocobbl Mnoucka, XxpaHeHus, obpaboTku
npoBoaunTb  cbHop, Hay4HO-TEXHUYECKON  [MHbopmaunw.
aHanus n (HayuHoOR) YMmeTb: ocywecTBnATb aHanus uHdopMaumm u3
06paboTKy HayuyHo- nHdopmauuu, pPasnnyHbIX NCTOYHUKOB U 633 AaHHbIX.
TEeXHUYECKon Heobxoavmon ana|BnapeTts: cnocobamu npeacraBneHus
(Hay4yHOR) peLleHna 3agad|uHcopmaumm B Tpebyemom  cdopmate C
nHdopmaumm, nccrnegoBaHus, MCNoMb30BaHNEM NH(OPMALIMOHHBIX,
Heobxogmmon Ans MOCTaBMNEHHbIX KOMMBIOTEPHBIX U CETEBbIX TEXHOMOMNN.
peLueHuns 3agav cneunanuctom  6Gonee
XUMUYECKON BbICOKON
HanpaBfieHHOCTH, KBanudmkaumm
NnocTaBlieHHbIX MK-1.2 |CoctaBnsiet 3HaTb: CrnocoObl aHanmMsa COCTOSIHUSA HayYHO-
cneumanmcTom aHanutudecknt  0630p|TexHnyYeckon npobnemel nytem nogbopa, U3yveHus
Gonee BbICOKOM nMTepaTypHbIX M cuctematusaumm nuTepaTypHbIX UCTOYHMKOB;
KBanudmrkaumm NCTOYHWUKOB NMOo|OCHOBHblE  MpaBuna NMOAroTOBKM  OTYETOB,

3aaHHON Tematuke,|TpeboBaHus K Nyd6nvkaumsam 1 npeseHTaumusM.




ohopMnsieT oT4eTbl O|YMeTb: aHanM3upoBaTb COCTOSIHME — Hay4HO-
BbINOMHEHHbIX Hay4YHO-|TEXHUYecKkon NnpobnemMbl nyTem nogbopa, nsyyeHus
nccregoBaTenbCKUx " aHanuaa nuTepaTypHbIX WNCTOYHWKOB;
pabotax no 3agaHHOM|OpPMYyNMpoBaThb nTorm NpOBOANMBIX
dopme uccrnegoBaHUM B BMAE OTYETOB U HAy4HbIX
nybnukauun, BblpabaTbiBaTb pekoMeHZauuMm no
NMPaKkTUYECKOMY  MCMOMIb30BaHUKO  MOJTyYEHHbIX
pe3ynbTaToB.
BnapeTb: HaBblkaMuW M3Y4eHUHA, KPUTUYECKOIO
aHanmMsa ¥ cucTematTuMsaumm - nuTepaTypHbIX
WUCTOYHWMKOB, HaBblkaMW MOAFOTOBKM 0630poB U
oT4eTOoB no pesynbTatam NpPOBOAMMbIX
nccrnegoBaHum.

MK-3 [CnocobeH MK-3.1 |3Haet " MOXeT|3HaTb: TEOpeTU4eCKMe OCHOBbl COBPEMEHHbIX
ncnonb3oBaTb NPUMEHATb Ha NPaKTUKE|UHCTPYMEHTAaNbHbIX (dU3MKO-XMMMYECKMX)
COBpPEMEHHbIE COBpPEMEHHbIE METOAOB aHanusa, BO3MOXHOCTU W T[paHuLbl KX
3KCMepuMeHTasnbH 3KCMEepuvMeHTanbHble  [MPUMEHMMOCTM AN OMNpedeneHnss coctaBa W
ble W pacyeTHo- MeToabl ANS|CTPYKTYpbl BELLECTBA.

TeopeTuyeckue YyCTaHOBMNEHUSA YMeTb: NPUMEHATb MHCTPYMeEHTanbHble (U3nKo-
MeToabl ans CTPYKTYPbl XMMMWUYECKUX|XMMUYECKME) METOAbl aHanuM3a [ANA  pelueHus
yCTaHOBMEeHNs coeiHEHUN 3a[laHHON Hay4yHOW WNKN TEXHOMOrMyecKkowm 3ajauw,
CTPYKTYpbI n OCYLLEeCTBMATL MeTposiormdeckyto  06paboTky 1
nccnegoBaHunst WHTEpnpeTaumilo  pes3ynbTaToB  aHanuTU4eCcKux
peakuMoHHOW N3MepPEeHNI.
cnocobHocTH Bnapethb: MeToanKkamu npoBeaeHus
XUMUYECKMX YCTaHOBMEHMUS CTPYKTYPbl XMMNYECKNX COEQUHEHUIA
coeguHeHuMn  noga C MNOMOLLBbK COBPEMEHHbLIX WHCTPYMEHTanbHbIX
PYKOBOLCTBOM (cpn3MKO-XMMNYECKMX METOOB).
cneunanucra MK-3.2 |CnocobeH nsyyatb|3HaThb: OCHOBHblE COBpPEMEHHbIe
bonee BbICOKOM peakuUMOHHYIO 3KCNepyMeHTanbHblE M pacyeTHO-TEOpPEeTUYECKNE
KBanudukaumm. CcnocobHOCTb MeTOAbl  MUCCMNedoBaHWs,  UCMOMb3yemble  Npwu
XUMUYECKNX peLueHnm NpodpeccuoHanbHbIX 3agay
coeiHeHUN clYmeTb: BblbUpaTh n NPUMEHATb B
NPMMEHEHEM TUNOBbIX|NPOdECCUOHANBHON OesaTenbHoCTH

3KCMEpPUMEHTanNbHbIX U
pac4yeTHo-
TEopeTUYECKNX
MeTOoZ0B

9KCMEPUMEHTArNbHbIE U pPacyYETHO-TEOpEeTUYECKUe
MeToAbl UCCneaoBaHUs

BnapeTtb: HaBblkamMy NMaHWPOBaHWUSA Hay4YHOro
uccnenoBaHus, aHanu3sa nony4aembix
pes3ynbTaToB U POpMyNMpPOBKM BbIBOAOB

12. O6bemM gucumniuHbl B 3a4eTHbIX eanHMUax/vyac. (s coomeemecmsuu ¢ y4ebHbIM [IaHoM) —

4 | 144

PopmMa NPOMEXYTOUHON aTTeCTaLUMM (3avem/sK3ameH)

13. TpyaoeMmkocTb No Buaam yuyebHomn paboTbl

3ayeT C OLEHKOMN

TpynoemMKocTb
Bupg yuebHow paboTbl Bcero 1o cemecTpam
7 ceMmecTp Ne cemecTpa
AyanTOpHbLIE 3aHATUA 108 108
nexkunu 36 36
B TOM yucne: npakTuyeckme — —
nabopaTtopHble 72 72
CamocTosTensHas paborta 36 36
B TOM Yucrie: KypcoBas pabora (NpoekT) — —
dopma NpoOMEXYTOYHOM aTTecTaLmm - -
(9k3ameH —  4ac.)
UToro: 144 144




13.1. CogepxaHMe QUCLUMNIUHDI

Ne
n/n

HanmeHoBaHue
pasgena OQuCUMnvHbI

CopepxaHue pasgena AUCUUNIvHBbI

Peannsauus
pasgena
OUCLMMNNWHBI C
NOMOLLLbHO
OHnamnH-Kypca,
QYMK *

1. Jlekuum

11

BBenenue

O6waa xapakTepuctvka QU3MKO-XMMUYECKMX MEeTOoO0B
aHanuaa. OcCHoOBHble MeToaudeckmne npuemsbl,
ncnosnb3yemble B U3NKO-XMMUYECKMX METodax aHanusa.

https://fedu.vsu.r
u/course/view.p
hp?id=10765

1.2

CnekTpanbHble
MeToAbl aHanmsa

CnekTpanbHble MeTodbl B BELLECTBEHHOM, MOMEKYNSpPHOM
W CTPYKTYpHO-rpynnoBom aHanuse. Cnekrtpockonusa B
BUONMON " ynbTpachnoneToBom obnactu.
JIloMMHeCUeHTHbIN aHanua. NHdpakpacHass U pamaHoBCKas
cnekTpockonus. CnekTpockonusa S4epHOro  MarHUTHOrO
pe3oHaHca. Macc-cnekrpomeTpusi.

https://fedu.vsu.r
u/coursel/view.p
hp?id=10765

13

XpomaTtorpadumyeckme
MeToAbl aHanm3a

Xpomartorpacduyeckme meTozbl aHanusa " nx
knaccudpmkaumus. Xpomatorpadmyeckne XxapakTepucTUKK.
Xpomarto-macc-cnektpomeTpus. [a3oBas xpomartorpadms.
OcHoBHble  y3nbl  xpomatorpada.  Xapakrepuctuka
copbeHTOoB " 3MI0EHTOB. ApcopbumnoHHas "
pacnpegenutenbHas rasoas XpomaTtorpacms.
KngkoctHas  xpomaTtorpadms. Bbeibop copbeHTOB 1
3MNI0EHTOB. BeicokoaddekTmBHas XunaKocTHasi
xpomatorpagums. AdduHHasA Xpomatorpadums.
MoHooOMeHHas xpomartorpadus. [nockocTHasa
Xpomarorpadus.

https://edu.vsu.r
u/course/view.p
hp?id=10765

14

OneKTpoxMMmyeckme
MeToabl aHanusa

Knaccudukauma anekTpoxummnyecknx MeTodoB aHanuaa,
npsiMble N KOCBEHHble  MeToAbl. [loTeHumomeTpus.
MHOoukaTopHble SNekTpoAbl U OneKTpoAbl  CpaBHEHWMS.
KynoHomeTpuyeckne mMeToabl aHanwuasa. Mpsamas
KyJIOHOMETpUSI. KynoHomeTpuyeckoe TUTPOBaHWeE.
KoHgykTomeTpusi. BonbTamnepomeTpudeckue  MeTodbl.
Knaccuuyeckasn nonsporpadpus. BonbtamnepomeTtpus c
TBEPObIMU anekTpogamu. MHBepcroHHas
BONnbTamMnepomMeTpus. AMNepoMeTpmnyeckoe TUTpOBaHME.

https://edu.vsu.r
u/coursel/view.p
hp?id=10765

15

Cpegncrtea 1 meToabl
ornepaTMBHOro
aHarnnTn4eckoro
KOHTpOns

lMpumMeHeHne TecT-MeTodoB W CEeHCOpoB B aHanuse
OpraHn4eckux  coefuHeHun.  XMMUYEeCKMe  CEeHCopbl.
XapakTepucTUKM U OCHOBHbIE NPUHLNMBLL. BuoceHcopb!.

https://edu.vsu.r
u/course/view.p
hp?id=10765

2. JlabopaTopHbIe 3aHATUA

2.1

2.2

BBegenue

BeogHasi 6ecega. NHcTpykTax no TB.

Obuwas XapaKkrtepucTtuka (bM3VIKO-XI/IMVI‘-IeCKVIX MeTo40B
aHanunsa. OcCHoOBHbIe npuembl, MNpuMMeHAeMble B 3TUX
mMeTogax.

2.3

2.4

2.5

2.6

CnekTpanbHble
MeToAbl aHanm3a

(DOTOMeTpVI‘-IeCKOG onpegeneHne meaun unmn Xxernesa

CnekTpodoTOoMeETpUYECKOE  orpederieHne  xpoma U
MapraHua npv COBMECTHOM MPUCYTCTBUK

OnpepeneHne HaTpus M Kanus B pacTBOpe MeToAOoM
nrameHHoOn poToMeTpmmn

(DOTOMeTpI/I‘-IeCKOG onpegeneHve MaHHUTONNa mnn

J1aKTYyJno3bl B BOAHbIX pacTBopax

2.7

2.8

2.9

2.10

2.11

Xpomarorpaduyeckue
MeTobl aHanusa

MpeHTudukaums cnuptoB B CMeCM MeTOAOM ra3oBOW

Xxpomarorpadum

MoHooOMeHHas xpomatorpadms. OnpegeneHve obuien
KOHLIEHTpaLuM conen METOA0M MOHHOrO obMeHa

OnpegeneHne UMHKA U HUKENS METOAOM WMOHOOOMEHHOW
Xxpomarorpaduu.

BymaxkHas n TOHKocnorHasa xpomaTorpadus.

OnpefeneHne KOHLEHTpauMn HUKens MeTogoM 0Cafo4vHON
xpomarorpadum

2.12

OneKkTpoxmMMmnyeckue

NoHomeTpuyeckoe onpegeneHne HATPaToB.




2.13 | meToabl aHanu3a MoTeHunomeTpudeckoe TUTPOBaHME. OnpegeneHue
xenesa (1) cTaHgapTHBIM pacTBOPOM AnXpomaTa Kanusi.

2.14 KynoHomeTpus. Onpegenenne meaun B pactBope. -
2.15 OnpepgeneHne KOHUEHTpauun WMOHOB B pacTBope C
Cpeactea n metoabl
NMOMOLLBKD  MOHCENEKTUBHbIX NOTEHLMOMETPUYECKNX -
onepaTMBHOIoO
CEHCOopOoB
aHanuTU4eckoro =
2.16 YcraHoBneHne 3aBUCMMOCTU 4YacToTbl konebaHun
KOHTpoOns -

Nbe30CeHcopa OT KOHLEHTpauumn NOHOB B pacTBope
* 3anosiIHaemcs, ecriu omoeribHble pa3deribl QUCUUMNITUHbI U3y4Yaromces ¢ MoOMOWbio OHalH-Kypca. B KornoHke
lNpumeyaHue HeobxoduMo yKkazame Ha3gaHue oHnatiH-Kypca unu QYMK. B dpyaux cryyasix e syelku cmassmcs
MpoYepKU.

13.2. Tembl (pasgenbl) AUCUUMNIUHBI U BUAbI 3aHATUN

Bugpl 3aHATUIM (KONMYECTBO YacoB)
HanmeHoBaHwue Tembl (pasgena)
Ne n/n CamocTtosaTenbHas
ONCLMNNNHBI Jlekuun | MNpakTnyeckne | llabopaTtopHblie Bcero
paboTta
1 Beenenue. 2 - 4 4 10
2 CnekTpanbHble MeETOAbI aHann3a 10 — 24 8 42
3 Xpomatorpaduyeckme meTogbl 10 B o 10 44
aHanua3a
4 OneKTpoXnMmnyeckme meToabl 10 B 12 8 30
aHanu3a
CpegcTtBa 1 meToabl
5 onepaTMBHOrO aHanUTUYeCcKoro 4 — 8 6 18
KOHTpons
Utoro: 36 72 36 144

14. MeToau4yeckue ykasaHMAa Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu oby4arowuMcs o 0C80EHUK QUCYUMNIUHBI: yKa3aHue Hauboree CroxHbIx pa3desos, paboma ¢
KOHcriekmamu riekyud, rnpes3eHmauyuUuoHHbIM MamepuarnoM, peKoMeHOauyuu no 8bINoSIHEHUIO Kypcogol pabomel, 1o
opeaHu3ayuu camocmosimeribHol pabomal 1o ducyuriuHe u op).

MeTOAMHGCKMe pekomMeHAaaunMn no opraHnsaumnm camMocTosiTeNIbHOM paGOTbI
CamocTosaTenbHasn paboTta kak dopma opraHndaumm y4ebHor paboTsl npeagycmaTpmBaeT
crnegywouime ee Buabl:
e MOBTOPEHME NEKLUNOHHOIO MaTepuana;
e un3yyeHMe y4yebHOWN, y4ebHO-MeTOoOUYECKON nuTepaTypbl U MHbIX MWCTOYHMKOB MO
WHCTPYMEHTaslbHbIM METOAaM aHanu3a n nx NPUMEHEHWH;
e [OAroTOBKa M HanucaHve pedepaToB Ha 3afaHHble TEMbI;
e TOArOTOBKA K 9K3aMEHY.

Llenb camocTtositenbHon paboTbl — 3T0 yrnybneHMe u paclumpeHne 3HaHui B obnacTu
aHanNUTU4YECKON XUMUMK, WHCTPYMEHTasnbHbIX METOAOB aHanusa; (hopMMpoBaHWE HaBblka W
MHTEepeca K CaMOCTOATENbHOW MO3HaBaTeNbHOW OeATEeNbHOCTU, YTO MOCHYXUT B Oyayuiem
OCHOBaHWEM ANSA HanUcaHUs BbiMYCKHOW KBanudukaumMoHHOM paboTbl.

B npouecce wuayyeHuss Kypca Heobxoammo oOpaTtuTb BHUMaHWE Ha CaMOKOHTPOIlb
3HaHun. C aTON Uenbio obyyaloWwmncs nocrne MU3yyYeHUsa Kaxaon OTAEeNbHOW TeMbl U 3aTeM
BCEro Kypca no y4ebHUKy 1 SONONHUTENbHOW NuTepaType OOMKEH NPOBEpUTb YPOBEHb CBOUX
3HaHW C NOMOLLIbIO KOHTPOSbHbBIX BOMPOCOB, KOTOPbLIE MOMELLEHbI B KOHLIE KaXX40M TEMBbI.

[na camMoCcToATENbHOrO N3yY4eHNa OTBOASTCH TEMbI, XOPOLUO pa3paboTaHHble B y4eOHbIX
nocobuax, Hay4HbIX MOHOrpadusx U He MOryT NPeAcTaBnsATb OCOBEHHbIX TPygHOCTEW Mnpu
N3yYeHUN.

CamocToaTenbHaa pabota peanu3yeTcs: HENOCPeACTBEHHO B Mpouecce ayauTopHbIX
3aHATUI Ha kadoegpe Npu BbINONTHEHUN NabopaTopHbIX paboT; B bubnmoTeke, goma.

TeKyLmnIn KOHTPOMb OcyLecTBNsAeTCs B hOpMe KOHTPOSbHOM paboThl.

MeToaunyeckune pekoMeHAaunMn no NoAroToBkKe K KOHTpOﬂbHOﬁ pa60Te



KoHTponbHasa pabota — 3TO cpeacTBO NPOBEPKM KOMMNETEHLUUI NO AAaHHON ANCLUUNIIMHE.

KoHTponbHass pabGoTa npeacTtaensieT coboN, BbINOMHEHHYD B MUCbMEHHOM BUAe,
camocTosiITeNbHY0 y4ebHyo paboTy, packpbiBatoLLyto BriageHue KOMNeTeHUUsIMU CTyAeHTa.

MeTogu4yeckue peKkomMeHaaunMn no NoAroToBkKe K 3aveTty

Mpwn noaroToBke K 3a4eTy obyyaroLWMACa OOMKEH NOBTOPUTL NPOMAEHHbBIM MaTtepuan B
COOTBETCTBUM C y4yebHOM nNporpamMmon, NpPUMEPHbIM nepevyHeM y4yebHbIX BOMPOCOB,
BbIHOCALUMXCA Ha 9K3aMeH W coAepXaluxcd B [aHHOW nporpamMme, MCMomnb3ys KOHCMEKT
NeKkuMn Wn pekoMeHAOBaHHyk nutepatypy. [lpu Heobxoammoctn MoxeT obpaTtutbcs 3a
KOHCyInbTaunen n MeToamyeckon noMoLLbLo K NpenogasaTernto.

15. lMepeyeHb OCHOBHOM WU [AOMNOJSIHUTENILHOW nUTEpaTypbl, PEeCypCOB WHTEpPHET,

Heob6XoaUMBIX ONA OCBOEHUSI ANCUMUNIIUHbBI (criucok iumepamypbl 0hopMASEMCS 8 COOMEemcmau
¢ mpebosaHusamu 'OCT u ucrionb3yemcs obwasi CK8O3Has Hymepauus 05151 cex sudo8 UCMOYHUKO8)

a) OCHOBHag nuTeparypa:

Ne n/n NcTouHunK

Qusuko-xumudeckue Mmemodsl aHanu3sa : y4ebHoe nocobue / K. I'. boeonuuypiH, H. J1. MeaHueHkKo, A. H.
Llikaes [u Op.]. — ApxaHzenbck : CAQY, 2018. — 119 ¢. — ISBN 978-5-261-01281-8. — Tekcm :
371eKMPOHHbIL // JlaHb : ar1ekmpoHHO-6ubriuomedyHasi cucmema. — URL:
https://e.lanbook.com/book/161856

6) pononHuTenbHasa nuTeparypa:

Ne n/n NcTouHnk

OcHo8bl aHanumu4eckol xumuu : 8 2 m. : y4ebHuk : dns cmyd. 8y308, 06yy. Mo XuM. HarnpasneHusm /
nod ped. KO.A. Sonomoea . — Mockea : Akademusi, 2014 . — T. 2 — 409 c.

Aranumudeckas xumusi. [Ipobnembi u nodxodsbi: 8 2-x m. / P. KenbHep, XK.-M. Mepme, M. Ommo, M.

3 |Budmep; nepeeod ¢ aHen. A. I. bop3eHko, [u dp.]; nod ped. FO. A. 3orromoea. — M.: Mup: ACT, 2004.- T.
1.—743c.

Bacunbes B.[1. AHanumu4deckas xumus : 8 2 kH. / B.I'1. Bacunees.- M. : [Jpogpa, 2004. — KH. 2 : ®u3uko-

2

4 Xxumuyeckue memods! aHanusa. — 384 c.

5 BbpayH [. Cnekmpockonusi opeaHudeckux eeuwecms / [. bpayH, A. ®noud, M. CeliH3bepu ; nep. ¢ aHar.
A.A. KuprowkuHa. — M. : Mup, 1992. — 300 c.

6 Bynamoe M.U. lNpakmudeckoe pykosodcmeo rno homokornopumempudeckum memodam aHanusa / M.U.
bynamos, W.I1. KanuHkuH. — J1. : Xumus, 2001. — 408 c.

7 |OpHem P. 5IMP e odHom u 3s8yx usmepeHrusix / P. OpHem, [x. bodeHxayseH, A. BokayH. - M.: Mup, 1990. -711c.

8 |CakodbiHckuli K.W. AHanumuyeckas xpomamoepagpusi / K.W. CakodbiHckul [u 0p.]. - M. : Xumus, 1993.- 464 c.

9 lMpakmuyeckas 2a3oeas u xudkocmHasi xpomamoepacghusi : y4eb. nocobue / 6.B. Cmonspos [u 0p.]. —
Cr16. : N3d-eo Cl16 yH-ma, 2002. — 616 c.

10 Pydakoe O.b. ®usuko-xumudeckue cucmembl copbam—copbeHm—anneHm 8 XUuOKoCmHoU
xpomamoezpacpuu / O.6. Pydakos, B.®. CenemeHes. — BopoHex: 138-eo0 BopoHex. yH-ma, 2003. — 240 c.

11 I ?_agc (1;;4(§CH06b/ mOoHKoc1oUHoU xpomamozpaghuu : 8 2 KH. / @. elicc. — M. : Mup, 1999. — T.1. — 405 c.
;T.2.— C.

12 bydHukoe I".K. OcHo8bI cO8pEMEHHO20 arekmpoxumudeckoz2o aHanusa / I.K. bydHukos, B.H.
MaticmpeHko, M.P. Bscenes. — M. : Mup : bunom J1.3., 2003. — 592 c.

13 Kammparnn P.B. Xumuueckue ceHcopbl / P. B. Kammpann; nepeeod ¢ aHan. O.0. MakcumeHKo, rnod peo.
O. M. lNempyxuHa — M.: Hay4Hbit mup, 2000.- 143 c.

14 Kanay A.B. BeedeHue 8 ceHcopHbili aHanus / A.B. Kanau, A.H. 3a6n0e, B.®. CeniemeHes. — BopoHex :

HayuyHas kHuea, 2007. — 164 c.

Kanau A.B. CeHcopebl 8 aHasuse 2a3os u xudkocmed : MoHozpagusi / A.B. Kanay, A.H. 356508, B.®.

15 |Cenemenes ; [Hayy. ped. B.®. CenemeHeg] .— BopoHex : BopoHex. uHcmumym [rocripomueornoxapHou
cnyx6el MHC Poccuu, 2011. — 240 c.

Xumuyeckue ceHcopsl : [Tpobnembl aHanumuyeckou xumuu / [X.3. bpaliHuHa u dp.] ; Poc. akad. Hayk,

16 |OmdeneHueHUe xXuMuu U HayK o Mamepuasax, Hayy. coeem no aHanum. xumuu ; nod ped. fO.I. Bnacosa
; [cocm. KO.I". Bnacos]. — Mockea : Hayka, 2011. — 398 c.

bobpewosa O.B. [lomeHyuomempu4ecKkue CeHcopbl Ha 0CHO8e UOHOOOMEHHUKO8 Or1s1 aHaslu3a 800HbIX
17 |pacmeopos : yyebHoe rnocobue / O.B. bobpewosa, A.B. MNapwuHa. — BopoHex : U3damerbcko-
rnonuepaguyeckul yeHmp BopoHexckoao eocydapcmeeHHo20 yHugepcumema, 2012. — 153 c.



https://e.lanbook.com/book/161856

OcHosbl aHanumu4eckol XUMuu : npakmu4eckoe pykoeodcmeo : yyeb. nocobue 0151 8y308 / B.U.
®adeesa [u dp.] ; nod ped. KO.A. 3onomosa. - M. : Beicw. wk., 2001. - 463 c.

Bacunees B.T1. lpakmukym no aHanumu4yeckol xumuu : y4eb. nocobue 0ns say3oe / B.l1. Bacunbes, P.I1.
Moposoesa, J1.A. KouepeuHa. - M. : Xumus, 2000. - 328 c.

AnekcaHdposa T.[1. AHanumu4yeckas XuMusi U (hU3UKO-XUuMu4eckue memoO0bl aHanusa [QneKmpoHHbIL
20 |pecypc]: yuyeb. nocobue / AnekcaHdposa T.[1. - Hosocubupck : N30-eo0 HI'TY, 2016. - 106 c. - ISBN 978-
5-7782-3033-0 - Pexxum docmyna: http://www.studentlibrary.ru/book/ISBN9785778230330.html

Banosa (Konbinosa) B. []. AHanumu4yeckass Xumusi U ¢bu3uko-xumudeckue memoodb! aHanu3sa: lNpakmuxkym
0na 6akanaspos : y4ebHoe rocobue / B. []. Banoea (Konbinosga). — Mockea : Jawkoe u K, 2017. — 200 c.
— ISBN 978-5-394-01301-0. — Tekcm : anieKmpoHHbIl // JlaHb : anekmpoHHO-6ubnuomeyHas cucmema. —
URL: https://e.lanbook.com/book/94016

CarnbHukosa E.B. IHcmpymeHmarnbHble Memo0Obl aHanu3a. TeopemuyecKue OCHO8bI U MPakmu4yeckoe
npumeHeHue [BrekmpoHHbIl pecypc]: y4ebHoe nocobue / CanbHukosa E.B. - OpeHbypea: O'Y, 2017. -
121 c. - ISBN 978-5-7410-1725-8 - Pexxum docmyrna:
http://www.studentlibrary.ru/book/ISBN9785741017258.html

Madep B.P., lpakmu4yeckasi 8bICOKO3ghhekmueHasi XUOKocmHas Xxpomamoepagusi [OreKmpoHHbIl

23 |pecypc]/ Matiep Beporuka P. - M. : TexHocghepa, 2017. - 408 c. - ISBN 978-5-94836-480-3 - Pexxum
docmyna: http://www.studentlibrary.ru/book/ISBN9785948364803.html

lMawkoea E.B., CriekmparbHble MemoObl aHanusa [QnekmpoHHbIU pecypc]: YuebHoe nocobue / E.B.
lMawkoea, E.B. Bonocosa, A.H. lLlunyns, FO.A. besauHa, lma3yHosa H.H - Cmasponons : AFTPYC
CmaspornonbcKkoeo 20c. agpapHo20 yH-ma, 2017. - 56 c. - ISBN -- - Pexxum docmyna:
http://www.studentlibrary.ru/book/stavgau 00134.html

Cepeees H.A., OcHo8bI kK8aHMOBOU Mmeopuu S0epHO20 Ma2HUMHO20 pe30HaHca [BrekmpoHHbIl pecypc]
25 |/ H.A. Cepeees, [].C. PabywkuH - M. : Jlozoc, 2017. - 272 c. - ISBN 978-5-98704-754-5 - Pexxum
docmyna: http://www.studentlibrary.ru/book/ISBN9785987047545.html

EsmrozuH "A., nekmpoxumuyeckue (buo)ceHcopbl Ha OCHO8€E CyrnpaMOneKynsapHbIX CMPyKmMyp

26 |[OnekmpoHHbIl pecypc]/ .A. EesmiwozuH, N.U. Cmolikos - Ka3zaHb : KazaHckuli FTMY, 2016. - 298 c. - ISBN
978-5-00019-722-6 - Pexxum docmyna: http://www.studentlibrary.ru/book/ISBN9785000197226.html
TepeuweHko A.Tl"., BHympunabopamopHbIl KOHMPOJ/Ib Kadecmea pe3yibmamos aHanu3a ¢
ucrionb3o8aHueM f1labopamopHoUl UHGhopMayUOHHOU cucmeMbl [QrekmpoHHbIl pecypc] / A.T.

27 |TepeweHko, H.I1. MNukyna, T.B. ToncmuxuHa. - 2-e u3d. (3n.). - M. : BMHOM, 2015. - 315 ¢. (Memodnbi 8
xumuu) - ISBN 978-5-9963-2522-1 - Pexum docmyna:
http://www.studentlibrary.ru/book/ISBN9785996325221 .html

Hugbmanuees C. Y. Tepmudeckuli aHanus (meopus u npakmuka) : y4eb. nocobue / C. I. Hugpmanues, Y.
B. KysHeuoea, J1. B. JibizuHa, W1. A. CapaHos. - BopoHex : BTYUT, 2018. - 56 c. - ISBN 978-5-00032-370-
0. - Tekcm : anekmpoHHbIl // OBC "KoHcynemaHm cmydeHma” : [calim]. - URL :
https://www.studentlibrary.ru/book/ISBN9785000323700.html

LlIkonbHUKo8 E. B. ®u3suko-xumudeckue MmemoObl aHau3a. Teopemudyeckue OCHO8bI U KOHMPOJsIbHbIE
3alaHus : yyebHoe nocobue / E. B. llikonbHukos. — CaHkm-llemepbype : C16ITITY, 2020. — 52 c¢. — ISBN
978-5-9239-1189-3. — Tekcm : aneKmpoHHbIl // JlaHb : anekmpoHHo-6ubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/159314
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B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnanbsHblie PeCYPCbl UHTEPHET)*:
Ne
n/n

Pecypc

OneKkTpoHHO-6nbnnoTeyHas cuctema "YHmBepcutetckas bubnmnorteka online" http://biblioclub.ru/
OneKkTpoHHO-6nbnunoteyHasa cuctema "JlaHb" https://e.lanbook.com/

HauunoHanbHbI umdposor pecypc "PYKOHT" http://rucont.ru

O6pa3zoBartenbHbIvi nopTan "OnekTpoHHbIN yH1BepcuteT BIY"https://edu.vsu.ru/

MHTepHeT pecypc ans xumukos http://www.chemweb.com/

«AHanntnka-Mup npodeccmoHanos» MHTEPHET NMOPTAJT XMUMUKOB-AHATTMTUKOB
http://www.anchem.ru/

MHTepHeT-pecypchl N0 MeTO4aM XMMUYECKOro aHanusa - http://www.rusanalytchem.org

QYMK https://edu.vsu.ru/course/view.php?id=10765

0Nl O |[O[RW|IN|F-

* BHayvane ykasblgaromcsi O6C, ¢ komopbimu umeromcesi 0o2ogopa y BI'Y, 3amem omKpbimbie 371€KmMpPOHHO-
obpasoeameribHble pecypchl, oOHnaluH-Kypcbl, 9YMK

16. MNepeyeHb y4eOHO-MeTOOUYECKOro obecnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(yyebHO-memoduyeckue pekomeHOayuu, nocobusi, 3adayHUKU, Memodu4YyecKue yKa3aHUsi M0 8bIMOSTHEHUIO
rpakmu4yeckux (KOHMPOJIbHbIX), Kypcosbix pabom u 0p.)

Ne

MNCTOYHMK
n/n



http://www.studentlibrary.ru/book/ISBN9785778230330.html
https://e.lanbook.com/book/94016
http://www.studentlibrary.ru/book/ISBN9785741017258.html
http://www.studentlibrary.ru/book/ISBN9785948364803.html
http://www.studentlibrary.ru/book/stavgau_00134.html
http://www.studentlibrary.ru/book/ISBN9785987047545.html
http://www.studentlibrary.ru/book/ISBN9785000197226.html
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https://www.studentlibrary.ru/book/ISBN9785000323700.html
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https://edu.vsu.ru/course/view.php?id=10765

356108 A.H. AHanumu4eckas xumusi ;| y4ebHo-memodudeckoe nocobue 0nsi gy3oe / A.H. 3s65108. —
BopoHex: Nzdamenbckuli dom BI'y, 2015. — 74 c.

KpbicaHosa T.A. @usuko-xumudeckue Memodbl aHanu3a rnpupoOHbIX CoeOUHeHUU: xpomamozpaghus u
2 | cnekmpockonus : y4ebHoe rocobue / T.A. KpbicaHosa, [1.J1. Komosa, B.A. KpbicaHog u Op. — BopoHex
: Usdamernbcko-nonuepagudeckul yeHmp "HayyHas kHuea", 2016. — 62 c.

3 3565108 A.H. OcHosbl aHanumuydeckol xumuu. lNMpakmukym : y4ebHoe rocobue dns 8y3os / A.H.
3565108. — BopoHex : I30amernbcko-nonuepaguyeckul yeHmp «HayyHas kHueay, 2019. — 136 c.
3a6n06 A.H. ®usuko-xumudeckue memoOb! aHanusa. lpakmudeckoe npumeHeHue : yyebHoe nocobue

4 | /A.H. 356n08, H.B. MupoHeHko. — BopoHex : I30amenbcko-nonuapagudeckull ueHmp «Haydras
KHu2a», 2019. — 128 c.

17. OGOpasoBaTesfibHble TEeXHONOrMK, MUCNONb3yeMble nNpu peanusauum y4eOHOMU
AUCLUMNIINHBLI, BKNOYasi [AUCTaHUUOHHble oOpa3oBatenbHble TexHonorun (OOT),

3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4YeHue):

lpu peanusayuu OucyunnuHbl Mo2ym npo8OOUMbLCS pasfuyHbie murbi nekyul (e8odHasi, ob63opHas u m.d.),
cemMuHapckue  3aHsmusi  (MpobrnemHble,  OUCKYCCUOHHble U m.0.), [PUMEeHAMbCS  OUCMaHUUOHHbIE
obpasosamersibHble MexXHOMo2UU 8 Yacmu OCB80EeHUSI JIeKUUOHHO20 Mamepuana, nposedeHusi mekywedl
ammecmauuu, camocmosimersibHoU pabombl o QucyurniauHe unu omoesibHbiM ee pa3denam u m.0. [lpu
npumeHeHuu 30 u [JOT Heobxodumo 6 .15 8) ykaszamb ucronb3yemble pecypcbi (CM. npumep 8bilie)

Ana [OocTwKeHna uenn OocBOeHMst y4ebHOM OMCUMNNWHBI, MNOBbIWEHUS KavecTBa
obpasoBaHnss W HOPMUPOBAHUA KOMMETEHUMA UCMOMb3YHTCA ayauTOpHble  (Nekumu,
nabopaTopHble) N BHeayaUTOPHble/MHTEPaKTMBHbIE (CaMoCcTosTerNnbHas paboTa CTya4eHTOB)
dopMbl 06yYEeHUS.

Kpome ToOro, npu peanmsaumm yy4ebHOM AMCUMNAUHBI MOrYT ObiTb MCMONb30BaHbI
3NEMEHTbI 3MEKTPOHHOro o0bydeHus (30) n AnCTaHUMOHHblE OBpasoBaTernbHbIE TEXHONOMK
(84OT) B 4acTn ocBOEHMUS JIEKLMOHHOIO MaTepuana, npoBedeHUsa TeKyLlen U NPOMeEXYTOYHOM
aTTectauuu, npoBedeHus 4Yactm nabopaTopHbiX paboT W camMocToATeNbHOW paboTbl
obyvarowmxca  no  gvcuunimHe,  nosponswowune  obecneuvMBatb  ONOCpegoBaHHOE
B3aMMoOencTBmne (Ha paccTtosiHumn) npenogasaTtenen n obyyarLlmxcs, BKYas UHCTPYMEHTHI
3MEKTPOHHOM MHpOopMaLMOHHO-06pa3oBaTenbHON cpedbl BIY «3OneKkTpoHHbIN yHMBepcUTeT
BI'Y» (https://edu.vsu.ru), npoBeaeHne BebnHapoB, BUOEOKOH(EPEHLMIA, B3aMMOOENCTBME B
couceTsiX, NOCPeaCcTBOM 3SIEKTPOHHOM MOYTbl, MecceHmKepoB. [Na OCBOEHUS AUCLMUMINHBI
pPEKOMEHAYETCA CNUCOK NuTepaTypbl N PECYPCbI A5 3NEKTPOHHOro obyyeHus (30) (n. 15)

AydumopHsble:
OCHOBHbIMM BMAAMXU ayauTopHOM paboTbl ABNATCA Nekumn n nabopaTtopHble paboTbl. OHK
pewarwT 3agayn (QOPMUPOBAHUA W pPasBUTMA NPOGECCUOHANbHBIX YMEHUA W HaBbIKOB
obyuaroLmxcs.

Jlekyuu BkNOYaOT B ceba nocrnefoBaTenbHOE N3MNOXEHNE MaTepuana npenogaBsaTenem
B TOM 4MCNE C WCMNOMb30BAaHNEM MYSIbTUMEOUNHOrO MpOEeKTopa [ANfs  KOMMbIOTEPHOM
npeseHTaumMm 1 BugeomMaTepmanos.

JlabopamopHble pabombl — ¢opma opraHusaumm obyveHusa, UHTerpupyroLlas

TEOPEeTUKO-METOAONOMMYECKNE 3HAHUS, NPAKTUYECKME YMEHUS N HaBbIKW CTYAEHTOB B €4MHOM
npouecce y4ebHO-nccnegoBaTenbCKOro xapakrepa.
B xoae BbinonHeHus nabopaTopHbIX paboT CTyaeHTbl BbipabaTbiBaloT YMEHMS aHanM3MpoBaTb,
penatb BbiBOAbl W 00600LieHMs, MOnb30BaTbCA PasfMYHbIMU  MpUEMaMn  U3MEPEHUHN,
WHCTPYMEHTarnbHbIMM  MeTo4aMu  aHanuida, o0dopMNATb  pe3ynbTaTbl  3KCNEPUMEHTOB.
dopmMmumpytoTCa NpakTuyeckne npodecCuoHanbHble HaBblkM ObpalleHnss ¢ aHanUTUYeCKUM
obopygoBaHuemMm.

BHeaydumopHsbie:
Pabota B rnobanbHon ceTn (MCNONb30OBaHWE WIHTEPHET-TEXHOMOrMIM), MOUCK HAaY4YHON MU
MeToamMYeckon nHpopmaummn, HanmcaHme pedgeparTa.



18. MaTepnanbHO-TeXHU4YECKOe obecneyeHne QUCUUNIUHDI: (pu ucronb308aHuU
nabopamopHo20 060pyd08aHUs yKa3sbigams MOHbIU MepeyveHs, rnpu b6onsuwom Koudecmsae 06opydosaHUss MOXHO
8bIHecmu OaHHbIU pa30es 8 rnpunoXxeHue K paboyel npozpamme)

MynbTumeama npoektop BENQ, HoyToyk 15 Toshiba, Cnektpodotometp CP 46, MloHomep-3B-74,
doTtokonopmmeTp — KOK-2, NMnameHHbi hoTomeTp — [MAXK-1, Ma30BbI XxpomaTorpad «Xpom»-4,
AHanuntnyeckme Becbl OHAUS PAG64C

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKYLen U1 NPOMEXYTOYHOM aTTecTauum

Mo peweHuto kKadpepbl OLIEHKM 3a 3Kk3aMeH/anddepeHUNpPOBaHHbIN 3a4eT/3a4eT MoryT
ObITb BbICTaBMEHbI MO pe3ynbTaTaM TEKYLLEN aTTecTaunmn oby4atoLLerocs B CEMECTpPE, HO He
paHee, YeM Ha 3aKNYNTENBHOM 3aHATMK. [1pyn Hecornacum CTygeHTa ¢ OLEHKON NoCneaHnn
BMpaBe caaBaTb 9K3aMeH/3a4yeT Ha 0OLLMX OCHOBaHUSIX.

MopsiAoK OLEeHKM 0CBOEHMS obyYatowmmMmncst ydebHoro MaTepurana onpeaensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

NupukaTop(bl)
rll\}gn HammeHOBaHm?Mpoasnj_le;Ba OVCUMNNUHbI KoMneTeHums(n)| [OCTUXEHMS OLeHOUHbIE CPencTBa
AY. KOMNeTeHL MK
1 |Pasgen1.1,2.1, 2.2. BeegeHue MK-1 HE%; JlabopamopHasi paboma Ne 1
2 npnzigzz Lﬁéﬁl’/l:;z'& CnextpansHsie MK-3 HE;; JlabopamopHasi paboma Ne 2
Paspen 1.3, 2.7-2.11. MK-3.1
3 Xpomarorpaduyeckme MeToabl aHanumsa MK-3 MK-3.2 J1abopamoptas paboma Ne 3
Paspen 1.4, 2.12 — 2.14. MK-3.1
4 ONEeKTPOXNMMNYECKNE METObI aHan13a MK-3 MK-3.2 Jlabopamoprias paboma Ne 4
Pasgen 1.5., 2.15, 2.16 Cpeactea u AK-1.1 JTa6opamopHasi paboma Ne 5
5 | MeToabl onepaTMBHOIO aHaNUTUYECKOro MK-1
KOHTOMS MK-1.2 KoHmpornbHas paboma
MpomexyTouyHasi aTTecTauus
dropMa KOHTPON4 - 3K3ameH Iepeyens sonpocos

20 TwnoBble OLEHO4YHbIe CcpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensiowume
npoueaypbl OUeHUBaHUSA

20.1 TeKywWwMN KOHTPOSb yCneBaeMocCTun
KoHTponb ycnesaemMocTv No ANCUUNIINHE OCYLLECTBIIAETCS C MOMOLLIO CrieayoLmX OLEeHOYHbIX

cpencrTs:
JlabopamopHsie pabomesi, KoHmpornbHas paboma

(HaUMeHOGaHLle OUEeHO4YHOecOo Cpedcmea meKyweeco KOHmMpPOJiAa ycneeaemocmu)

MepeyeHb s1abopamopHbix pabom:

o JlabopaTtopHas pabota Ne 1. Obwasa xapakrepuctmka OU3NKO-XMMUYECKUX METOOOB aHanuaa.
OCHOBHbIE NpYeMbl, NPUMEHAEMbIE B 3TUX METoAaX.

e JlabopatopHasa pabota Ne 2. CnekTpanbHble MeToabl aHanun3a. CneKkTpockonusi NOrnoLweHns B
BUOUMOM gumanasoHe. VIK-cnekTpockonusi, Ka4eCTBEHHbI U KONTMYECTBEHHbIN aHanua.

o JlabopatopHas pabota Ne 3. Xpomatorpaduyeckne metoabl aHanmsa. KayecTBEeHHbIn wn
KONMMYECTBEHHbIN aHanma.

o JlabopatopHas pabota Ne 4. JnekTpoxuMmmyeckMe MeToabl aHanmsa. VloHomeTpudeckoe
onpegeneHne HUTpaToB. MNoTeHunomeTpnyeckoe TuTpoaHme. KynoHometpus.

o JlabopatopHaa pabota Ne 5. Xwumwnuyeckne ceHcopbl. [1be303neKTpu4eckme CeHcopbl.
MoTeHUMOMETPUYECKME CEHCOPDI.



OnuncaHune TexHonormm npoeeneHnd

NabopatopHble paboTbl BKMAYAT CaMOCTOATENbHYK MPopaboTKy TeopeTudyeckoro Martepuana
obyyatowmmcsl, u3ydeHMe MeTOAMK MpPOBEAEHVMS W MNNaHWpOBaHWE SKCNEePUMEHTa, OCBOEHUe
N3MepuTenbHbIX CPeacTB, 0OpaboTKy M MHTEpnpeTaumio 3KCnepuMeHTanbHbIX AaHHbIX. B pag pabot
BKIMIOYEHbl KOHTPOSbHbIE 3a4aHuMs MO  OMNpedeneHui0  HEU3BECTHbIX KOHLUEHTpauunh BeLecTs,
Bbl4aBaeMbIX NpenogaBaTenem.

Mpn 3awmte nabopartopHon paboThbl (coade oTyeTa O €€ BbINOMHEHUN) ODy4aloWMnCca OO0SMKEH
yMeTb OOBSACHATH Lenu, 3agayn, Xo4 npoBeAeHus paboThbl, ee pesynbTaTbl, CAENaHHble BbIBOAbI, a
TaKKe OCHOBHbIE KOHCTPYKTMBHbIE OCOBEHHOCTU NCMNONb3yeMoro obopyaoBaHus.

Tpe6OBaHI/IF| K BbIMONHEHMIO 3a4aHUI (VIJ'IVI LUKanbl 1 Kputepummn OLl,eHI/IBaHVIFl)

Kpumepuu oueHku nabopamopHoul pabomsi

YpoBeHb
Kputepum oueHmBaHNst KOMNETEHLNI cchopmmpoBaHHocTH | LLIkana oueHok
KOMMeTeHUnn

Obyuvarowutica enadeem meopemu4yecKkumMu OCHo8aMu  Memodo8
aHanu3a, flabopamopHasi paboma 6bIfosiHeHa, coesiaHbl pasusibHbIe lMoebiweHHbIl
HabnodeHus u 8b1800bI (donyckaromcs Hekomopeble ypO8eHb
MarocyulecmeeHHble owubku, Komopbie cmydeHm obHapyxusaem u| ba3o8bili ypoeeHb
b6bicmpo  ucripasnisem  camMocmosimesibHO  unu - fpu nomowu| lMopoeossbili yposeHs
npenodasamesieM)., YMo COOMBEMCMBYEM OC80EHUIO KOMIemeHyud.
Ob6yyarowutics He 3Haem MemoOUKU 8bIMOMIHEHUS] Mpakmu4eckol
pabombl U ee MeopemuyYeCKUX OCHO8, HEe MOXem CaMoCmosimesibHO
nposecmu uccrnedosaHue, Oeriaem epybble owubku 8 uHmMeprpemauyuu Heydosnemeo-
MONYYEHHbIX pe3ynbmamos, He MOoXem cgopMynuposams 6bieo0bl, pumesbHo
ogopmumb  pabomy, 4mo  coomeemcmeyem  He  OCBOEHUIO
KomremeHuyud.

3aymeHo

TecTupoBaHue
Ha 3akntoynTenbHOM 3aHATUM NPOBOAUTCS TECTUPOBAHUE MO BNageHUI0 KOMNEeTEHLNAMN.
lMepeyeHb 80rpocos KOHMpPOoibHOU pabomei.

TecT no BnageHwmio MNMK-1

1. BeibepuTe uenu nony4yeHns Hay4HO-TEXHMYECKOM NHpopmaumm
1. XynokecCcTBeHHO-acTeTu4eckas
2. TexHuyeckas
3. WUrposaga

2. C yero HaunHaeTcs Hanboree TOYHbIN NOUCK MHpopMaunn?
1. Tlownck no kn4YeBbIM croBam
2. [Mownck no 3arnasHbIM BykBam
3. lMowuck no pate

3. Kakne ocHoBHble 6a3sbl Hay4YHOM MHpopMaLnn?
1. eLIBRARY
2. Scopus
3. Web of Science
4. Het BapuaHTOB OTBeTa

4. Tlo KakuM UCTOYHMKaM npoBoanTcsa 063op nutepaTtypbl?
1. Knurun
2. CtaTtbu
3. MaTteHTbl
4. Hwnvyero He noaxoauT

5. MNMouncky Hay4YHO-TEXHUYECKON MHGPOPMaLIMK NOMorarT
1. Katanoru n kaptoTeku
2. TemaTuyeckue CnMCKU nMTepaTypsbl



3. Monuuwnsa

6. Kakne nyHKTbl 4OMKHbI ObiTb OTpaXkeHbl NPU 0hOpMIIEHMN OTHETA O BbIMNOSIHEHHbLIX HAY4YHO-
nccnegosartenibckon paboTbl?
1. CopepxaHue, BBeAeHne, 0630p nuTepaTypbl, METOAUKM IKCNEPUMEHTa, oBCyxaeHue
NOJSTyYEHHbIX pe3ynbTaToB, BbIBOAbI, CIMCOK UCMOMNb30BaHHOW NUTEPATYpbl, NPUOXEHNE
2. Uenb, 3agaun, pesynbtathl paboTbl, BbIBOAbI
3. Het npaBunbHOro oreeta

7. Kak Heob6xoaMmMo oopMnATb OTYET O BbIMNOMHEHHBIX HAaYy4YHO-UCcnegoBaTenbckom paboThbl?
1. lMNpenctaBuTb B BUAe pasgenos, nogpasaenos, NyHKTOB
2. lMpwuBecTtn 6e3 aeneHnst OAHNUM CMNOLWHbIM TEKCTOM
3. CoctaBuTb Takum obpasom, 4ToObl Kaxxgas HoBas MbICNb Ha4YMHanack ¢ absaua

8. B yem coctonTt 0630p NuTEpaTypHbIX MICTOYHUKOB?
1. B aHanuse ucnonb3oBaHHOW nNuTepaTtypbl, POPMYNMPOBKE OCHOBHbLIX UAEN, TEHOEHLNN,
ncnonb3oBaHMe matepuana ansg obocHoBaHWs TeopeTudeckon 6asbl nccnegoBaHus.
2. B onpegeneHHOM nopsiake NnepeyvncnainTcs UCTOYHUKK nuTepaTypbl
3. lMonHocTblo kKONMpyeTcs Hanbornee noaxoasiuasi no Teme KHura

9. Yto gomxkHa cogepkaTb OCHOBHAsi YacTb OTYETa O BbINOSTHEHHbLIX HAYy4YHO-
nccnegoBaTtenbckon paboTbl?

1. PesynbTaTbl TEOPETUYECKUX U (MNMN) IKCNEPUMEHTAlbHbIX WCCNeaOoBaHUN, OLEHKY

AOCTOBEPHOCTU NOMYYEHHbIX pe3ynbTaToB

2. ObocHoBaHMe HeobXo4MMOCTM NPOBEAEHUS HAYYHO-UCCNeaoBaTeNbLCKON paboTbl

3. AHanms oTe4eCTBEHHbIX U 3apybexHbIX paboT
10. YTo momKkHbI coaepxaTtb BbIBOAbI B OTHETE?

1. O6o6LLeHe 1 OLUEeHKY MOMHOTLI peLleHnn NoCTaBeHHbIX 3a4ay paboTbl UM OTAENbHbIX

ee aTanos

2. KpaTkoe noBTOpeHue Bcero xona paboTbl

3. lNepeyveHb MeTOO0B UCCNeaoBaHUM U pacyeToB
11. Kakue cpencrea ans XxpaHeHns nHopmMauum CyLecTByoT?

1. Pabouas TeTpagb

2. XecTkum guck Komnetotepa

3. Knasunatypa
12. B kakon nporpaMme MOXHO CO34aTb OTYET (TEKCTOBbIA AOKYMEHT) NO Hay4HO-
nccrnegosarteribckon pabote?

1. Microsoft Word

2. Microsoft Excel

3. Microsoft Power Point

13. MNpun dbopmmpoBaHnn oT4eTa MOXHO N Ucnonb3oBaTb Excel  anga vyero?
1. 370 npunoxexHne MS Windows onsa pegaktupoBaHust TEKCTA U pasfiMyHbIX PUCYHKOB
2. Excel — npegHasHaveH ans ob6paboTku AaHHbIX (pacyeToB U MOCTPOEHUSA Ouarpamm),
npeacTaBfieHHbIX B TabnnyHom Buge
3. OTon nporpammon npy PopMnUpoBaHNUKM OTHETA NOMb30BaATbCS HEMNb3SA

14. B kakux cny4asix, n ¢ Kakom Lenbto cosgatoTcs 6asbl JaHHbIX?
1. Koraa HeobxoguMmo oTcneauTb, MpoaHanmManmpoBaTb W XPaHUTb WHGOPMaUUo 3a
onpeaeneHHbIn Nepmuoa BpEMEHMU
2. [ns ypobcTtBa Habopa TekcTa
3. Korga Ha komnbloTEpPE HET CBOOOAHOM NAaMATU

15. KakoBbl OCHOBHbIE 3Tarbl CO34aHMs Hay4YHOWN Npe3eHTaumin?
1. MnaHvpoBaHMe, co3daHMe W pedakTUpOBaHWE CrnavaoB, MOHTaX npeseHTauuu,
peneTuumst BbICTYNINEHMS C Npe3eHTaumen
2. MoHTax npeseHTauun, BbIbop noaxoasilero wabnoHa, NnaHMpoBaHue npeseHTaumm



3. PaspaboTka amsanHa, npoBepka 1 oTnagka npes3eHTaumm

Bonpochbl

1. MNpun ohopmneHnm oT4eTa O BbINOSIHEHHBIX HAY4YHO-UCCNeaoBaTeNbCKon paboThl
Heob6Xxo4MMO OTpasnTb BO BBEAEHUWN aKTyanbHOCTb TEMbl UK HET?

2. Cnncok ncnonb3oBaHHOW NuTepaTypbl 0hopMNsAeTCs ¢ pa3peLleHns aBTopa nybnukauum
unm no NOCTy?

3. [Ans 4ero cnyxat NoMCcKoBble CepBUCHI?

4. YT0 aBnaeTca HarnggHom popmou npencrasneHns nHpopmMmaumm npeseHTauns unu
ayamosanucb xoga akcnepumeHTa?

5. Nporpamma Microsoft PowerPoint npegHasHadeHa ons co3gaHnsa 1 NpoBeaeHus
MyNbTUMEANNHBIX Npe3eHTaumn unm ana paboTtel ¢ Tabnuuamm?

6. Npun cocTaBneHnn aHanMTMyeckoro ob63opa nNUTeEpaTypHbIX MICTOYHUKOB MO 3a4aHHOM
TemaTtmke Heob6xoamMmo cobnoaaTb YETKOCTb U FTOrMYECKYHO NOCNEeA0BaTENbHOCTb N3MNOXEHNS
mMartepuana unm HeT?

7. MoXHO nu cgenaTtb BbIBOAbI U3 coObpaHHOro maccusa nHdopmaummn 6e3 ero nepepaboTkn?
8. Ha ocHoBaHWM KpUTUYECKOro aHanmaa nurepaTypHbIX MICTOYHUKOB (DOPMUPYIOTCA LieNb U
3aga4vn unu BbIBoAbl paboTbl?

9. YTto ucnonb3ylT ANs NpeAcTaBneHns pesynbTaToB Hay4YHO-1ccnegoBaTenbckom padboThl
rpacpvkn n(nnn) Tabnuubl?

10. AHann3 Hay4HOWN, TEXHNYECKOWN N NaTEHTHOW MHOPMaLMM MOXET ObITb NPOBEAEH MO
OZHOMY UCTOYHUKY nuTepaTypbl?

TecT no Bnagexuto MK-3
1. DnN3MKO-XMMMYECKNE (MHCTPYMEHTarbHbIE) METOAbI aHanu3a aTo:
1. Metopg HenTpanusaumm
2. MeTog KOMMMIEKCOHOMETPUM
3. CnekTpanbHbI aHanu3
4. TloTeHUMOMETPUMYECKUIA aHanNn3

2. Kakne metoabl (cnocobbl) pacyeTa KOHLEHTPaUUmn onpeaensemMbiX BELLECTB UCMONb3YOTCH B
aHanUTM4eCcKon NpakTnke r3nNKo-XMMNUYECKOro aHanmsa Handonee LWmMpoko?

1. MeTtop rpagympoBoYHOro rpaduka;

2. Metopg cTtaHOapToB;

3. MeTtop pobaBok;

4. MeToa rnaBHbIX KOMMOHEHTOB.

3. Kakne norpeLuHocTn aHanmsa moryT 6biTb?
1. CnyyanHble;
2. CucrtemaTtunyeckme;
3. HamBuayanbHbie;
4. KonnekTueHbIE.

4. Yto Takoe npenen obHapyxeHna?
1. BT0 MuWHMManbHOE KONMUYECTBO BELLECTBA, KOTOPOE MOXET ObiTb OBHapyXeHo C
3aJaHHOWN OOBEPUTENbHOW BEPOATHOCTLIO;
2. OTO MMHMManbHas KOHUEHTpaums pacTBopa cTaHgapTHoro obpasua;
3. OTO 3Ha4veHue yrioBoro KoaguumeHTa rpagympoBOYHOro rpaduka.

5. K kaknm meTtoam OTHOCUTCS NOTEHUMOMETPUSA?
1. OnTudeckum metopaw;
2. Xpomartorpaguyeckum meTtoaaw;
3. ONeKTPOXMMUYECKMM METOAAM.
6. Mo cnocoby NpUMeEHEHUS ANEKTPOXMMUYECKME METObI KNacCUULMNPYIOT Ha:
1. lMNpamble;
2. ObpaTHble;



3. 3amecTuUTernbHbIE;

4. KocBeHHble.
7. YTO NnexuT B OCHOBE NOTEHLNMOMETPUYECKOTO METOA4a aHanm3a?

1. N3mepeHue noteHumMana anekTpoaoB NOrpyXeHHbIX B pacTBop;
2. 3aBMCMMOCTb MeXay COCTaBOM BELLECTBA U ero CBOMCTBaAMM;

3. V3amepeHue anunHbl BOSHbI.
8. Kakune meToabl pacyeta KOHLEHTpaLuM UCNONb3YOT B NPSIMON NOTEHLMOMETPUN?

1. MeTop rpagyvmpoBOYHOro rpaduka;
2. MeTtop pobaBok;
3. KpuByo TuTpoBaHus.
9. 1ns Yero ncnonb3yeTcs NOTEHUMOMETPUYECKoe TUTpoBaHe?
1. OnpepeneHns obbema pacTBopuTEnsS;
2. OnpegeneHns TOYKM 3KBMBAIEHTHOCTM B NpoLiecce TUTPOBAHWS;

3. Onpep,eneHMﬂ KOHUEHTpaUunUn TUTpaHTa,

4. TNopbopa nHankartopa.
10. Ha namepeHun 4ero ocHoBaH MeTo[, NPSIMON KOHOYKTOMETpUn?

1. HanpsikeHus B uenw;

2. Cunbl TOKa;
3. YpenbHom anekTponpoBO4HOCTM pacTBOPOB 3NEKTPOSIUTOB;

4. [loTeHumana anekTpoaa.
11. KpuBasi KOHOYKTOMETPUYECKOrO TUTPOBAHNSA — 3TO 3aBUCUMOCTb:

1. BOnexkTponpoBO4HOCTM TUTPYEMOrO pacTBopa oT o6bema NpnubaBnNeHHOro TUTPaHTa;

2. OnTuyeckon NAOTHOCTM pacTBopa OT 060beMa TUTPaHTa;

3. OneKkTponpoBOAHOCTN TUTPYEMOrO pacTBOpa OT BPEMEHM.

12. KynoHOMeTpUYECKMIN METOA, aHan13a OCHOBaH Ha U3MepeHnmn 4Yero?

1. Cunbl TOKa;

2. JnekTpuyeckon NPoBOAMMOCTN;
3. Konu4yectBa anekTpuyecTsa, NPOTEKAOLLEro Yepes ANEeKTPOXMMUNYECKYIO SHENKY;

4. TloTeHumana anekrTpoaa.
13. Kakme meToabl aHanm3a OCHOBaHbl Ha B3aMMOLENCTBUN SNIEKTPOMArHUTHOIO N3Ny4YeHus ¢

BELleCTBOM?
1. Xpomatorpadguyeckue;
2. CnekTpockonuyeckue;

3. OneKkTpoxmmuyeckume.
14. Yto cnyxuTt getektopamu ansa ooTO3NEKTPUYECKON pernctpauumn cnekTpoB B aTOMHO-

3MMCCUMOHHOW CrneKTpocKkonmum?
1. ®oTO3NEMEHTDI;
2. ®OTO3NEKTPOHHLIE YMHOXUTENN;
3. doToanoasl;
4. doTONNACTUHKMN.

15. Ins yero Heobxoanmbl pOTOINIEMEHTbI?
1. [nsa npeobpa3oBaHna cBeTa B 3NIEKTPOMArHMTHOE U3NYYEHWE;

2. [ns npeoGpa3oBaHUsi CBETOBOW SHEPIMUN B 3MEKTPUYECKYHO;
3. He ucnonb3aytotcs B npubopax anst husnmKo-XMMUYECKOro aHanusa.

16. prnna onTn4yeCcknx MmeTogoB aHann3a, oOCHOBaHHbIX Ha ABJIE€HUN JNIIOMUHECLUEHL NN,
Ha3blBaeTC4:

1. ATOMHO-3MUCCUOHHas CMEeKTPOCKONuA;

2. Jl'oMHecLeHTHasa CnekTpoCKonus;
3. MonekynsapHo-abcopbunoHHas CNEKTPOCKONUS;



4., CnektpodoTomMeTpuUs.

17. Y10 nexuT B ocHoBe abCcopOLMOHHOIO CnekTpanbHOro aHanmaa?
1. 3aKoH CBETOMNOrMNOLLEHNS;
2. 3akoH byrepa — JlambepTta - bepa;
3. 3akoH 3KBMBANEHTOB.

18. B kakom 13 NpmnBeAEeHHbIX CNOCODOOB pacyeTa KOHUEHTpaumm He TpebyeTtcsa cobniogeHmne
3aKoHa CBeTONnornoweHna?

1. MeTtop rpagyvpoBoYHOro rpaduka;

2. MeTtop cTtaHOapTHbIX Cepui;

3. A=¢lC;

4. Ai1/Ax = C1/Cx.

19. CnekTp nornoLwieHns pacTeopa BeLLeCcTBa, NoguYMHAOLWErocsa 3akoHy byrepa-
JTambepTta-bepa, MOXHO NONYYUTb NPU NOMOLLIA:

1. CnektpodoTomMeTpa;

2. [asoBoro xpomaTtorpada;

3. dnyopumeTpa;

4. PedpaktomeTpa.

20. B abcopbunoHHOM cnekTpanbHOM aHanm3e NpuMeHsoT Nprubopbi:
1. ®OTO3NEKTPOKONTOPUMETP;
2. lnameHHbIn hoTOMETP;
3. CnektpodoTtomeTp.

21. YTo aBnaeTca 06 beKTOM CNEKTPOPOTOMETPUYECKOrO onpeaeneHna?

1. lMNMopoLuku;

2. PactBopebl;

3. BaBecwn.
22. Yto onpegenstoT Ha ®IKe?

1. OnTnyeckyro NIOTHOCTb;

2. lNokasaTtenb nNpenomMmneHns;

3. pH pactBopa.
23. B 3aBUCMMOCTM OT arperatHoro COCTOSHUA NOABWXKHOM pasbl kKakue Buabl XxpoMaTtorpadgum
ObiBaloT

1. Ma3oBas;

2. KomnoHo4Has;

3. ToHkocnonHas;

4. XXunagkocTHas.
24. MeTog xpomaTorpadouyeckoro pasgeneHusi, NoABMKHON ha3on B KOTOPOM CAYXUT
WHEePTHbIN ra3, Ha3blBaeTCs:

1. lNnockocTHasa xpomartorpadus;

2. NoHooBGMeHHasa xpomartorpadus;

3. BbICOkO3adhpeKTUBHAA XNOKOCTHAA XpomaTorpadgus;

4. [a3oBas xpomaTorpadus.

25. K rpynne oTHOCUTCS XpomaTtorpaduiecknx MeTogoB OTHOCUTCA METOS, B KOTOPOM
NnoaBWXHOW ha3on ABNAETCS XUOKOCTb?

1. MNaso-agcopbumoHHas;

2. [a3o-xunakocTtHas;

3. >KngkocTtHas.

26. KakoBO OCHOBHOE pasnnyme ra3oBon U XXUOKOCTHOM XpomaTtorpagumn?
1. ArperaTHoe COCTOSIHME KOHTaKTUpyowmx das;
2. Wcnonb3syemas TexHuka;



3. MexaHn3m anemMeHTapHoro akra.

27. Kak Ha3biBaeTCca rpacmyeckoe nsobpaxkeHne pacnpeneneHms BewwecTs B antare?
1. BHewHsasa xpomaTtorpamma;
2. N3otepma copbumm;
3. XpomaTtorpaunieckum nuk;
4. BHYTpeHHAA XxpomaTorpaMmma.

28. Y10 BnusieT Ha a(ppeKTMBHOCTb XpoMaTorpamnu4eckomn KOSTOHKN?
1. Yucno Teopetnyeckux Tapernok (N);
2. Bpewms yoepxmBaHus (tr);
3. Yaepxusaembii o6bem (VR);
4. BbicoTa, 9KBMBaNEHTHOW TeopeTudeckon tapernke (H).

29. Yem 0bycnoBneHo pa3mMbiBaHWE XpoOMaTorpamnyeckmx NMKOB COrfacHO KNHETUYECKOM
Teopun xpomaTorpacunn?

1. Buxpesas anddysaus;

2. MonekynsapHas gudpdysus;

3. ConpoTuBneHne maccornepeHocy;

4. Huyem He obycnosreHo.

30. Ansa Yero ncnonb3yoTcs B XpomaTtorpadum nHgekcol yaoepxmsadms Kopada?
1. KonnyectBeHHOro onpeaeneHuns;
2. PasgeneHus KOMMNOHEHTOB cMecH;
3. KadecTBeHHOM ngeHTUUKaumu;
4. YcTpaHeHusa npumecen.

Bonpochbl

1. Kakon anektpopg Hambonee 4yacto UCNOMb3YIOT B KAYECTBE 3MeKTpoaa CpaBHEHUS B
noTeHUMomMeTpumn?

2. B nOTEHUNOMETPUYECKOM TUTPOBAHUN UCNOMB3YIOT NOHATUE CKAYOoK NoTeHuuana nnm narnb
noteHuymana?

3. KonuyecTtBo anekTpuyecTsa npu KyrioHOMETPUYECKOM onpeaenieHnm NnpoBoasaT C MOMOLLBbIO
Kakoro npmnbopa?

4. ATOMHbI€ CNEKTPbI MNOrMOLWEHNS ABNSKTCS KaKMMmn?

5. MeToq, OCHOBaHHbIN Ha TepMUYECKOM BO3BOY>KaAeHUM CBOBOAHbBIX aTOMOB UM OOHOATOMHbIX
WOHOB U perucTpawmm OnTUYEeCKOro cnekTpa ucrnyckaHus Bo3byaeHHbIX aTOMOB, Ha3blBaeTCA:
6. MeTog monekynsipHon abcopbunoHHon cnekTpockonuu B Y®- 1 Bugmmon obnacTtsix cnekrpa
HasblBaloT

7. Bpemsi oT MOMeHTa BBOAa Npobbl 4O MOMEHTa pernctpauun Makcumyma
XpomaTtorpacuyeckoro nmka aTo:

8. Kak Ha3bIlBaeTCsa runoteTnyeckas 30Ha, B npegerniax KoToporo yctaHaBnmMBaeTCs paBHOBECKE
YacTuL XxpomaTorpadupyemoro BeLecTsa Mexay NoaBMXHON U HENOABMXHOW dha3amu?

9. NepeyncnuTte OCHOBHbIE MHCTPYMEHTarbHble MeTOAbl aHanms3a

10. CTEKNAHHbBIV NHOVKATOPHbIN ANEKTPOA YaCcTo NPUMEHSIOT A4S uamepeHus pH nnm pX?

11. B kKakoM MeToAe MUCMNoSb3yeTCca 3aBUCUMOCTb 3NIEKTPONPOBOAHOCTN TUTPYEMOrO pacTBopa
oT o6bema npubaBneHHOro TUTpaHTa?

12. KonnyectBeHHbI aHanu3 B MIK-cnekTpockonum NpoBoAAT C MOMOLLbIO 6a30BbIX NMNMHUN U
0©a3 gaHHbIX?

13. B ka4ecTBEHHOM XpomMaTtorpaduyeckoM aHanuae UCnosb3yT BpeEMEHa YAepKUBaHUS UNn
nnowiaan NnMKos?

14. Kakoe ypaBHEHMNE NEXUT B OCHOBE MOTEHLMOMETPUYECKOrO MeToAa aHanmaa?

15. OnekTpopn cpaBHEHNSA MMEET MOCTOSAHHbIN NOTEHLUMan uimM HacTpansaeMbli NoTeHumnan?
16. MeToq 06paboTKn CTaTUCTUHECKUX AAHHbIX, 3aKMOYaLWNNCA B U3Yy4EeHUM KOIPULMEHTOB
— 3TO KOPPENAUMOHHbIN aHanu3 nnu MmatemaTtmyeckasl Mmogens?



17. 3HaHWs Teopun CyLLIECTBYHOLLMX METOA0B U NPUHLMMIOB paboTbl NpnbopoB HEOBXoaUMbI
Ansa Bblbopa nogxoasiwero MetToga aHanmsa unm ansa obuwen apyanummn?

18. COBOKYMHOCTb NPUHLMMOB, NOJIOXEHHbLIX B OCHOBY aHanu3a — 370 MeTo Unun noaxoa.

19. B kakom MeToAe MCMNOMb3YT BbICOKOYACTOTHbIE 6E€33NEeKTPOAHbIE NTaMnbl U flaMnbl C
nosnbiM KaToaom?

20. K kakum meTtogam aHanuaa otHocatcsa VK- n KP-cnektpockonua?

21. Yto oueHumBaeT ypaBHeHne BaH-[eemTepa? Pa3mbiBaHne xpomaTorpaomyeckmx nmkos nnu
NX BbICOTY?

22. MOXHO N1 NPUMEHATb NOTEHUNOMETPUYECKOE TUTPOBAHNE NPU aHanmM3e MyTHbIX U
TEMHOOKpPaLUEHHbIX PacTBOPOB?

23. B gpoTomeTpumn nsmepaemon BenMUNHON SBASETCHA onTuYeckasa NiioTHOCTb UI NokasaTenb
npenomMmneHns?

24. K kakou rpynne xpomartorpagouyecknx MeTogoB OTHOCUTCH MeTO/, B KOTOPOM MOA4BUMXHOW
drason ABNSETCS XUOKOCTb?

25. Kakon nHOMKaTOpHbIN 3MeKTPo4 UCMONb3YT Npu onpeaeneHnm noHos H+
NOTEHLUMOMETPUYECKUM METOAOM?

Kntoum k Tecty MNK-1

Bonpocsl 1 2 3 4 5
OtBeTbl | 2 1 1,2,3 1,2,3 1,2
Bonpocki 6 7 8 9 10
OTBeThl 1 1 1 1 1
Bonpocki 11 12 13 14 15
OtBetbl |12 1 2 1 1

OT1BeTbl Ha BON pOChI

Bonpockl | OTBETHI

1 Heobxognmo

2 Mo NOCTy

3 [nsa noncka nHdgopmaumnm

4 [Mpe3eHTaums

5 [nsa cosgaHus n nposefeHuss MynbTUMEONNHbLIX Npe3eHTauunmn

6 Heobxoanmo cobnogaTb YETKOCTb M SIOrMYECKyo NocrneoBaTesibHOCTb U3M0XKEHMS

mMarepmana

7 HeBo3mMoOXxHO

8 Llenb n 3agayn paboTbl

9 "padchmkn n Tabnumubl

10 HeT

Kntoun Kk Tecty lNK-3

Bonpoce! 1 2 3 4 5 6 7 8
Oteetbl | 3 4 1,2,3 1,2 1 3 14 1 12
Bonpocki 9 10 11 12 13 14 15 16
OTeetbl | 2 3 1 3 2 1,2,3 2 2
Bonpocki 17 18 19 20 21 22 23 24
Otsethl | 12 1,2 1 1,3 2 1 1,4 4
Bonpocel 25 26 27 28 29 30
Oteetbl |3 1 1 14 123 3




Bonpochl

OTBeThl
OT1BeTbI Ha BOMPOCHI
Bonpochbl | OTBeThI
1 XnopcepebpsiHbil
2 Cka4dok noteHumana
3 KynoHomeTpa
4 JInHenyatbiMun
5 ATOMHO-9MMUCCUOHHAs CNEKTPOCKONUS
6 CnektpogoTomeTpus
7 Bpems yoepxueaHusa
8 TeopeTnyeckaa Tapernka
9 XpomaTtorpauieckme, cnekrpasbHble, 3NeKTPOXMMNYECKME
10 pH
11 B KOHOYKTOMETPUYECKOM TUTPOBAHUM
12 bas3oBbIX TMHUN
13 BpemeHa yoepxusaHus
14 YpaBHeHue HepHcTa
15 [MoCTOSAHHLIVM NOTEHLUMan
16 KoppensiunmoHHbI aHanms
17 [na Bblbopa nogxogsuwiero Mmetoga aHanunaa
18 MeTton
19 B aToMH0-abcopObLUMOHHON CNEKTPOCKONUn
20 MeToabl kKonebaTenbHOW CNeKTPOCKONUM
21 PasmbiBaHMe xpomaTtorpadomyecknx Nmkos
22 Ja
23 OnTtnyeckasa NNOTHOCTb
24 YKnakoctHas
25 CTeKknaHHbIN

Kputepumn oueHku:

3auTteHo. [1paBunbHO BbiNosiHeHO 51-100% 3agaHuK, YTO COOTBETCTBYET MOSTHOMY OCBOEHWIO
KOMMNETEHLUN.

He 3auTteHo. [paBunbHO BbINOMHEHHbIX 3agaHnin He 6onee 50% wnu TecT He NpeacTaBrieH
BOBCE, YTO COOTBETCTBYET HE OCBOEHMIO KOMMETEHLMIA.

OnuncaHne TexHonormm nposegeHnsa KOHTpOJ'IbHOI7I pa6OTbI

KoHmpornbHas paboma — npeactaBnsieT coboi TecToBble 3a4aHUsi C HECKOMNbKMMK BapuaHTamu
oTBeTa.

TpeboBaHUS K BbINONHEHWIO 3a4aHUA (MNW LWIKanbl U KpUTEPUM OLEEHUBaHNUS)

YpoBeHb
Kputepum oueHnBaHnsg KOMMNETEHLUN chopmmpoBaHHocTH | LLikana oueHok
KOMMOeTeHLUN

B mecme npasusnbHo 8binonHeHHbIx 3adaHuli 51-100%, ymo

. lNosbiweHHbIU
coomeemcmayem MofIHOMY OC80EHUK0 KOMIemeHUud. osbiwe u

ypO8€eHb
ba3zoenili yposeHs
lMopozoenili yposeHs

3aumeHo

B mecme npasuribHO 8bIrnosIHEHHbIX 3adaHuli He boniee 50% unu mecm - Heydosnemeo-




He npedcmaesnieH 808ce, 4YmMO COoomeemcmeyem He OC80EHUK pumesbHo
KomMremeHuyudu.

20.2 NMpomexyTouHasa aTrecTaums

MpomexyToyHasa aTTecTaumns no QUCLUMNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CreayroLwmx
OLEHOYHbIX CPEACTB:
CobecedosaHue rio bunemam K 3a4emy
(HaumeHosaHue oUueHO4YHO20 cpedcmea rNPoOMEXYmOYHOU ammecmauuu)

MepeyeHb 801pocos K ak3ameHy (3a4emy) u nopss0ok ghopmuposaHuss KM

Paspen 1. BeBegeHue

Ob6wan xapakrepuctvka OU3NKO-XMMUYECKMX MeToaoB aHanm3a. OCHOBHble MeToaudeckue npuemsbl,
ucrnonb3syemble B U3MKO-XMMUYECKUX MeToaxX aHanumsa.

Pasgen 2. CneKkTpanbHble MeTOAbI aHanNu3a

OcHoBHOM 3aKkoH ceeTonornoweHns. OrpaHnyeHns npumeHMMocTn 3akoHa byrepa—JlambGepta—bepa.
CnekTpocdboTomMeTpus B BuAUMON UK  ynbTpaduonetToBon ob6nactn. JIIOMUHECUEHTHbIN aHanus.
MHppakpacHaa U pamaHoBCKasa crnekTpockonusa. KayeCTBEHHbIM M KONMMYecTBEHHbIM aHanm3 no UK-
crnektpaMm. CTPYKTYpHO-TPYyNnOBOW aHanu3 OpraHU4eckux coeauHeHun. CnekTpocKonus SAepHOoro
MarHUTHOro pesoHaHca. Macc-cnektpomeTpus. O6was xapakTepuctnka Metopa. KayecTBEHHbI U
KONIMYECTBEHHbIN aHanua. lNpakTuyeckoe NpUMeEHeHKe.

Paspgen 3. Xpomartorpacduyeckune metoabl aHanmsa.

XpomaTorpadhmyeckne Metoabl aHanmMsa UM UX  Knaccudpmkaums.  TeopeTuyeckMe  OCHOBDI
XpomaTorpadudeckoro metoga. [lapameTpbl yAepXuMBaHUA B 3MIOEHTHOM  XpomaTorpaduu.
KauecTBeHHbI N KONMUYECTBEHHBLIN aHanuM3 xpomaTtorpamm. [asoBasi xpomaTorpadus. OCHOBHble
NonoXeHust MeToda. XapakTepucTuka COpOEHTOB W SrOEHTOB ANs rasoBOW  XpomaTorpadum.
ApncopbumnoHHass u pacnpegenuTenbHasa rasoas xpomaTorpagus. OCHOBHblE Y3nbl xpomatorpada.
YKngkoctHas xpomaTtorpadumsa. Boibop copbeHTOB n antoeHToB. BbicokoaddekTnBHas XnOkocTHas
xpomaTorpacdus. HopmanbHo-cbasHas U1 obOpaweHHo-hasHas xpomaTorpadms. KMoHooOmeHHas
xpomatorpadcusi. Copbuma opraHudeckux BewecTB. AduHHaa xpomartorpadusi. XapakTepucTuka
mMeToga. ToHKocnonHaa n BymaxHaa Xxpomartorpadums. KauyecTBEHHbIM M KONMYECTBEHHbIN aHanua
aMMHOKMCNOT 1 NenTuaoB..

Pazpgen 4. dnekTpoxummnyeckue MeToabl aHanu3a

anekTpoxummnyeckne mMetoabl aHanusa. Knaccudukauus, npsaMble M KOCBEHHbIE 3MEKTPOXMMUYECKNE
mMeToabl. lNMoTeHunomeTpusa. NoTeHUMoMeTpuyeckoe TUTpoBaHue. KyrnoHomeTpuyeckmuit aHanus. MNpsamas
KynoHomeTpuda. KyrnoHomeTpuyeckoe TuTpoBaHue. KoHayktomeTpusa. Knaccudukauusa meTonos
KoHaykTomeTpuun. Knaccmndumkauma sBonbtamnepomeTpuyecknx metogoB. Knaccmnyeckas nondporpadus.
MpumMeHeHne B opraHnyeckon xmmuun. MHBepcMOHHas BorfbTamnepomeTpusi. BonbTamnepomeTpusi ¢
TBEpAbIMU anekTpogamn. AMNepoMeTpu4eckoe TUTPOBaHME.

Paspen 5. CpeactBa 1 MeToAbl ONepaTMBHOrNO aHANIMTUYECKOrO KOHTPOS.

MprMeHeHne TeCT-METOLOB U CEHCOPOB B aHann3e opraHny4eckmx

OnucaHune TexHonormm nposeneHnda

lMpomexyToyHas aTTectaums NPOBOAUTCS B COOTBETCTBUMM C [1ONOXEHMEM O NMPOMEXYTOYHOMN
aTTectaumm obyyaroLmnxcs No nporpaMmmam BbicLIEro obpasoBaHus.

KOHTpONbHO-M3MepUTENbHbIE MaTepuanbl NPOMEXYTOYHOW aTtTecTauun BK4YalT B cebq
TeopeTnyeckne BOMPOCHI, MO3BOSIAOLWME OUEHUTb YPOBEHb MOMYYEHHbIX 3HAHWMK, NO3BONAKOLME
OLEHUTb CTeneHb CCHOPMUPOBAHHOCTUN YMEHWIA.

TexHonornst NpoBeaeHns 3a4eTa C OLEHKON, BKMOYAET B Ce0s:

1. Boigaya 6uneToB K 3a4eTy M YUCTbIX TIMCTOB OTBETOB. (BMneTbl K 3a4eTy BblgaoTcs obyyarowmmes
MHOMBUOYANbHO).

2. dukcnpoBaHne BpeMeHN Havana u JoBeaeHne A0 CTYAEHTOB BPEMEHN OKOHYaHUA 3ayeTa.

3. OTBETHI 06Yy4YaOLWMXCA Ha BUNeTbl K 3a4eTy B MMCbMEHHOM BMAE C 3anoSfIHEHWMEM JIUCTOB OTBETOB.
(Mpwn HEOBXOANMOCTI B HUX KPOME TEKCa NPUBOASATCS PUCYHKU, CXEMbI, Tabnuupl, AnarpaMmmol).

4. Coop 6mneToB K 3a4eTy U NIUCTOB OTBETOB.



5. MNpoBepka NNCTOB OTBETOB U BbICTABNEHME OLIEHOK.

Bo Bpemsi 3adyeta obyvalolmmcst 3anpellaeTcs pasroBapuBaTb, XOAWUTb MO  ayaAUTOpUW,
Nnonb3oBaTbCs COTOBbLIMU TernedoHaMu, LinaprankaMu, KOHCneKkTamu, ydeGHuKkamu v apyron yvyebGHo-
METOAMYECKON NUTepaTypol, a Takke BHOCUTb MOMETKM B 3SK3aMeHaUWOHHble Gunetbl. CTyaeHTbl,

HapyLwiunsLine nepevncreHHble Tpe6OBaHI/IFI, yaoanarnTca C 3K3aMeHa.

TpeboBaHUS K BbINONHEHWIO 3a4aHWUIA, LUKanbl U KPUTEPUU OLLEHUBAHUS

KpVITepVIVI OLleHUBaHNA KOMNETEHUNI

YpoBeHb

cchopmmposaHHocTy | LLikana oueHok

KOMMEeTEeHUnn

Obyuyarowutics 8 nonHou mepe erradeem meopemuyecKuMu 0CHo8amu
U3UKO-XUMUYECKUX Memodo8 aHasu3sa, criocobeH unnncmpupogams
omeem npumepamu, hakmamu, OaHHbIMU Hay4HbIX uccriedosaHul,
MPUMEHSIMb MmeopemuyYeckue 3HaHUs1 Ot PeweHUs MPakmu4yeckux
3a0ay 8 (hU3UKO-XUMUYECKOM aHanu3e, Ymo coomeemcmayem fnosiHoMy
0CB0EHUI0 KOMIemeHyud.

lNosbiweHHbIU
ypO8eHb

Omnu4Ho

Obyyarowuticsi enadeem meopemuyeckumu 0CHO8aMU (hU3UKO-
XUMUYeckux Memodoe aHasnu3sa, criocobeH Uscmpuposames omeem
npumepamu, Ooryckaem He3HayumeslbHble OWUBKU, HEMOYHOCMU,
Komopeble ucrnpaerneHsl rnocie 3amedaHusi nperiodasamerisi, 4mo
coomeemcmeyem He docmamoYHO M1OJIHOMY 0C80€HUI KoMemeHyud.

Gasosbiti yposeHsb Xopowio

Omeem Ha KOHMPOIbHO-U3MEPUMEbHbLIU Mamepuan HenosHbIl, 6e3
obocHosaHul, 06bsicHeHUU. [JemMoHCMpupyem 4YacmuyHble 3HaHUsI
y4yebHO20 Mamepuarsa, 3Ha4YumeribHbie 3ampyOHEeHUs 8 80rpocax
nposedeHus aHasusa, Ymo rnokasblieaem Hedocmamoy4Hoe enadeHue
komnemeHyuamu. Owubku ycmpaHstomcs no 0ononHuUmMebHbIM
goripocam rpernodasamerisi

lMopozoenili yposeHs

Yoosnemsopu-
meJibHO

Omeem Ha KOHMPObHO-U3MEPUMebHbIU Mamepuarl
gpaemeHmapHbil. Obyvarouuticss OeMoHCmpupyem
Hecucmemamuyeckue, OmpbI8OYHbIE 3HaHUSI, donyckaem 2pybble,
MpUHYUNuanbHble oWUbKU, KOmopble He ycmpaHeHbI rnocsie
0ononHUMesibHbIX HagoOsWUX 80MPOCO8, YMO coomeemecmeayem He
0CB0EHUI0 KOoMIemeHYud.

Heydosnemeso-
pumernbHo

3adaHus pasdena 20.1. TectupoBaHue wmo2ym O6bimb

UcCrioJib308aHbl

npu npogedeHuu

OduazHocmuyeckux pabom € Ueflbio OUEHKU 0CMamoyYHbIX 3HaHul no pesynbmamam 0CeoeHUsi aHHOU

oucyunnuHsbl
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