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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNITUHDI

51.B.09 IHCTpyMeHTanbHble MeToabl aHanuaa
Koo u HaumeHosaHue OUCL{UI'IHUHbI 8 coomeemcmeuu c y'-Ie6HbIM rnriaHom

1. Koo 1 HaumeHOBaHMe HanpaBneHus NoAroToBku/cneynanbHOCTH:

04.05.01  dyHpoameHTanbHasg U NpukiagHas Xxmmus

2. Mpodunb nogrotoBku/cneunanmnsauma: PyHoameHTanbHag XuMus B npodeccruoHanbHoOM
obpasoBaHun

3. KBanudumkauma BbiNnyCKHUKA: Cneumanuct
4. ®dopma oby4eHus: oYHas
5. Kacdbegpa, oTBevarwasn 3a peanmsaumio AUCLUUNNUHBLI: _ AHAIIUTUYECKON XUMUU

6. CoctaBuTenu nporpammbl: 316108 AnekcaHap Hukonaeemy A.X.H., JOLEHT
(OUO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PekoMeHOoOBaHa: HMC xumunyeckoro dpakynbtetra Ne 5 o1 17.06.2021
(HaumeHosaHuUe pekomeHAyrowel cmpykmypbl, 0ama, HOMep rPOMOKona,

OmMemKu O rnPOOIeHUU 8HOCAMCS 8PYHYHYI0)

8. YuebHbIn ron:_ 2025 / 2026 CemecTp(bl): 9




9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:
pacwupums meopemuyeckue 3HaHuUs U COB8epWEeHCmB8o8amb [pPakmu4yeckue HaeblKu 8
ucrnonb308aHuUU UHCMPYMEHMasbHbIX (hU3UKO-XUMUYECKUX) Memo0o8 aHasu3a.

3adayu y4ebHoU OuCyUMNUHbI:
e U3yYUmMb mMeopemuyecKue U Mpakmu4yecKkue OCHOB8bI UHCMPyMeHmarsbHbIX Memodos
aHarnusa, 3Hamb UX 803MOXXHOCMU, O0OCMOUHcmea U Hedocmamku;
e o0gnademe rpakKmuyeckumu rpuemMamu UHCMpyMeHmarbHbIX MemoOo8 aHanui3a Uu
oceoums crnocobbl 06pabomku pe3yribmamos8 aHaaumu4eckux onpedesieHud.

10. Mecto y4yebHOM AucuunnuHbl B cTpykTtype OOIl: (06s3amenbHas 4acmb unu yacms,
opmupyemas ydacmHukamu obpasosamersibHbIX OMHOWeHUl (8apuamueHas) 6roka b1, k komopou
omHocumcsi ducuyunnuHa;, mpebosaHusi K 8XOOHbIM 3HaHUSIM, YMEHUSIM U HaeblKkaM; OUCUUMIUHbI, Ors
komopabix daHHas ducyunuHa sensemcs npedwecmesyrowed))

AucumnnnmHa OTHOCUTCA K BapMaTMBHOM YacTu, (hopMupyemMon yyacTHMKamn obpasoBaTenbHbIX
OTHOLWeHun broka b1

CTy,D,GHTbI ana  n3ydeHud Kypca [OOJDKHbl OCBOUTb  KYpCbl aHanUTUYecKon XUMuN,
MaTemMaTnyeckomn O6pa6OTKI/I pe3ynbTaTtoB 3KCNeEpUMEeHTa. [OMmKHbI MeTb npegcrtasjieHNA O
XUMHNYEeCKOM aHalmnse:

3HaTb: TEOPETMYECKNE OCHOBbI KITaCCUYECKNX METOAOB aHanNu3a;
yMeTb: NoAroToBUTb NPoby K aHanu3y, NpOBECTU CTaTUCTUYECKY0 06paboTKy pesynbTaToB;

BrnaaeTb: NPakTM4e€CKUMMN HaBblKaMU XMMNYECKOIo 3KCNnepmnmMmeHTa, TeXHUKAN BGesonacHocTu npu
ero nposeageHunn.

B pes3ynbtaTe OCBOEHMSI OUCLMMNIWHBI CTYAEHTbl AOMKHbI OBNaAeTb OCHOBHbIMU MOHATUSMU
aHanNUTUYECKOM XUMWUW, 3HAHUSIMU TEOPETUYECKMX OCHOB BaXXHEMLIMX (OUINKO-XMMUYECKNX
MeTOoOB aHanusa, npasunaMmm paboTbl C aHaNUTUYECKMM 060pydOBaHNEM.

OCHOBHblE MOHATUA, 3aKOHblI U METOAbl ANCLMMNIIMHBI SBISIOTCA OCHOBOW NS NocnenyoLwero
ycrneLwHoro npoxoxgeHna NpeaamnnoMHon NpakTukn.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHUA nNo gucumnnuHe/Moaynko (3HaHUSA, YMEHUA,
HaBbIKN), COOTHECEHHbIe C NMMaHupyeMbIMn pe3yribTaTaMu OCBOEHUs1 obpasoBaTefibHOU
nporpaMmmbl (KOMNeTeHLMAMU) U MHOAUKAaTOPaMMU UX AOCTUKEHURA:

Koga HassaHwne Koa(bl) Wugmkatop(bl) lMnaHupyemble pesynbTaTtbl 00y4eHust
KOMMNeTeHLmMn

MKB-2 | CnocobeH MK-2.1 |CocraBnset 3HaTb: MeTodbl W CpeAcTBa MMaHUPOBaHMSA W
nraHnpoBaTb obwmn nsfiaH | opraHM3aummn nccrnegoBaHnin
paboty n uccnefoBaHuss M| YMeTb: NPUMEHATb MeToAdbl aHanusa pesyrbTaToB
BblbMpaThb AeTanbHble NnaHbl | UccneaoBaHuii
agekBaTHble oTAenbHbIX cTaaui | BnapeTb:  HaBblkamu  paspaboTkum  OTAEenbHbIX
mMeToabl 3MeMeHToB (CTagui) MraHoB W METOAMYECKMX
peLueHns nporpamMmm NpoBegeHns nccrnegoBaHuii 1 paspaboTok.
Hay4Ho- MK-2.2 |Bbibupaet 3HaTb: OCHOBHble COBPEMEHHbIE 3KCNepUMeEHTarnbHble
nccnegosarenbsc 3KCNepUMeHTanbH |M pacyeTHO-TeOpeTUYecKMe MeTodbl WCCrnenoBaHus,
KMX 3agay B ble W pac4eTHO- |UCMnonb3yemble Npu peleHnn npodeccuoHarnbHbIX
obnactu TeopeTuyeckune 3agad
aHanMTU4YeCKOMN, MeToabl pelleHusi | YMeTb: BbiIoMpaTb U NPUMEeHsiTb B NpodyeccuoHanbHOM
dumsnueckon, NoCTaBfEHHON OEeATeNnbHOCTN  3KCTMepUMeHTarnbHble W pacyeTHo-
HeopraHW4ecKowu, 3aa4ym, UCXoasa U3 | TeopeTUYeCcKne MeToabl MCCNeaoBaHNS
opraHu4eckon u UMELLINXCS Bnagetb: HaBblkaMy  MNAAHMPOBAHWUSA  Hay4yHOro
nonmMmMepHou mMaTepuanbHbIX W |UCCNeaoBaHus, aHanusa noryvyaemMbix pesyrbTaToB U
XUMUM BPEMEHHbIX hOpMYfMPOBKN BbIBOLOB

pecypcos




12. O6bemM AMCUMNIIUHBLI B 3a4eTHbIX eAuMHMLAax/Yac. (8 coomeemcmeuu ¢ y4e6HbIM rIaHoOM) —

4 | 144
Popma NpoMeXyTOHYHOM aTTecTauuMU (zavem/skamer) _ IK3aMeH
13. TpyAoeMKOCTb No BuAam y4e6Homn paboTbl
TpyooemKocTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
9 cemecTp Ne cemecTpa
AyauMTOpHble 3aHATUSA 76 76
nekuun 32 32
B TOM Yucre: | mpakTuyeckue — -
na6opartopHble 44 44
CamocTosaTenbHas pabora 32 32
B TOM Ynchne: KypcoBas pabora (NpoekT) - -
dopma npoMexXyTodHOM aTTecTauum 36 36
(ak3ameH — 36 yac.)
WToro: 144 144

13.1. CopepxaHue AUCLUNIINHBI

Ne Peanusauyus

n/n pasgena

HaumeHoBaHune ANCUMMITNHBI C
CogepxaHve pasgena gUCUMNINHGI

pasgena gucuMninHbI NMOMOLLbIO
OHNawH-Kypca,

QYMK™*

1. Jlekuunm
1.1 O6was xapaktepuctnka U3NKO-XMMUYECKMX MeTogoB | https://edu.vsu
aHanmsa. OCHOBHble METOAMYECKME NPUEMBI, UCNONb3yeMble | .ru/courselvie
BeeneHune .
B (pM3MKO-XMMMYECKNX METOAAX aHanuaa. w.php?id=946
2
1.2 CnekTparnbHble MeToAbl B BELLECTBEHHOM, MOMNEKYNSPHOM Wt
CTPYKTYPHO-IpynnoBoM aHanuae. Cnektpockonusi B Bugumon | https://edu.vsu
CnekTpanbHble n ynbtpaduoneToBon obnacTtu. JIloMMHECLEHTHbIM aHanu3. | .ru/courselvie
MeToAbl aHanu3a MHdpakpacHas " pamaHoBCKas cnekTpockonus. | w.php?id=946
CnekTpockonunsi si4epHOro MarHUTHOro pesoHaHca. Macc- 2
CMEKTPOMETpUS.

1.3 XpomaTtorpaduyeckme MeToabl aHanusa " nx
Knaccugukaums. Xpomatorpagouyeckme XapakTepUCTUKK.
XpomaTo-macc-crnektpoMeTpusa. [asoBass XxpomaTorpadus.

OcHoBHble y3nbl XpomaTtorpada. Xapakrepuctuka | https://edu.vsu
Xpomartorpaduyeckme | copbeHToB " 3IH0EHTOB. ApncopbumnoHHas n | .ru/courselvie
MeToabl aHanus3a pacnpegenuTenbHasi ra3oBasi xpomatorpadums. XKngkoctHasa | w.php?id=946
xpomatorpacdms. Bbilbop  coOpbBeHTOB ”M  SMHOEHTOB. 2
BbicokoadhdhekTnBHas XNOKOCTHas Xpomartorpadus.
AdduHHag Xpomarorpadus. MoHooOMeHHas
XpomaTtorpadums. NnockocTHas xpoMmaTtorpadusi.
1.4 Knaccudmkaumsi anekTpoOXMMMYECKMX METOOOB aHanusa,

SﬂeKTpOXVIM nyeckue
MeTOoObl aHann3a

npsiMble UM KOCBEHHble  MeToAbl.  [loTeHUuMoMeTpus.
NHOVKaTOpHbIE  SMEKTPOAbl U 3MeKTpodbl  CPaBHEHWS.
KynoHomeTpuyeckme MeToabl aHanusa. Mpamas
KYTTOHOMETPUSI. KynoHomeTpuyeckoe TUTPOBAaHWe.
KoHayktomeTpusi.  BonbTamnepomeTpuyeckue  MeToabl.
Knaccuyeckasas nonsiporpacdus. BonbTamnepomeTpuss ¢
TBEPAbIMM aneKkTpoaamm. NHBepcuoHHas

BOJ1IbTAMMNEPOMETPUA. AMHepomeTqueCKoe TUTPOBaAHUE.

https://edu.vsu

.ru/courselvie

w.php?id=946
2




15 Cpencrtea n metogbl MpumMeHeHWe TecT-MeTO4OB W CeHcopoB B aHanuse | https://edu.vsu
onepaTMBHOIrO OPraHU4Yecknx  COeaUHEHWN. XvmMmnyeckne  ceHcopsl. | .ru/courselvie
aHanmnTU4ecKoro XapaKkTepuCTUKMU U OCHOBHbIE NPUHLUUMBI. BuoceHcopsl. w.php?id=946
KOHTpons 2

2. NabopaTopHble 3aHATUA
2.1 BBogHas 6ecefa. MHcTpykTax no Th. —
2.2 BBeetie Ob6was xapaktepuctvka (OUNKO-XUMUYECKNX  METOL0B
aHanu3a. OcCHOBHble nNpWEMbl, MNPUMEHSIEMbIE B  3TWX -
MeTodax.

2.3 doToMeTpu4eckoe onpeaeneHme Meam unu xenesa -

24 CnekTpohoToMeTpryecKkoe onpeneneHme xpoma u mapradua _

npv COBMECTHOM NPUCYTCTBUM

25 CnekTpansHbie OnpegeneHve HaTpysi M Kanusi B pacTBOpe METOAOM

' MeToAbl aHanmaa peaener P P P A -
nnameHHon hoToOMeTpUn

2.6 doToMeTpUYEcKoe onpeaeneHme MaHHUTONA UK NaKTynos3bl

B BOAHbIX pacTBopax
2.7 NoeHTndurkaums cnvptoB B CMeCM METOAOM  ra3oBoW
Xxpomarorpadgum
2.8 NoHoobmeHHas xpomatorpacdusa. OnpepeneHve obLuen _
KOHLIEHTpaLUun conen MeTogoM MOHHOro obmeHa
Xpomarorpaduyeckme =

2.9 OnpepenexHve UWHKA W HUKENS METOAOM WOHOOOMEHHON

MeToAbl aHanus3a -
Xpomartorpadun.

2.10 BymarkHasi u TOHKOcMoiHasg xpomaTorpadus. -

2.11 OnpeneneHve KOHUEHTpauun HUKeNnsk MeToaoM OcCafoudHoMm _
Xxpomarorpadgum

2.12 MoHomeTpudeckoe onpegeneHne HUTPaToB.. -
OnekTpoxummyeckmne

2.13 MoTeHunomeTpuyeckoe TUTpoBaHue. OnpegeneHne xenesa
MeToAbl aHanmaa -

(II) ctaHgapTHBIM PacTBOPOM AMXpoMaTa Kanwmsi.

2.14 KynoHomeTpus. OnpegeneHne megm B pacTeope. -

2.15 | CpeactBa 1 Mmetoabl OnpeaeneHne KOHUEHTpauMmM MOHOB B pacTBOPE C MOMOLLbHO B
onepaTMBHOIrO MOHCENEKTMBHbIX MNOTEHLMOMETPUYECKUX CEHCOPOB

2.16 | aHanUTU4ecKoro YcTaHoBneHune 3aBMCMMOCTH 4YacToTbl konebaHui _
KOHTpOns Nbe30CeHCcopa OT KOHLEHTpaLuun MOHOB B pacTBOpe

* 3anonHsemcs, ecriu omoesibHble pas0eribi QuCYUNIUHbI U3YHarmcs C MOMOWbIO OHIalH-Kypca. B konoHke lNpumedaHue
Heobxodumo ykazamb Ha3gaHue oHnalH-kypca unu OYMK. B Opyaux criydasx 8 s4eliku cmassimcesi npoyYepKuU.

13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUN

Bugbl 3aHATMI (KONTMYECTBO YacoB)
No HanmeHoBaHue Tembl (pasgena)
o n/n CamocTtosaTenbHas
OVCUMNITUHBI Jlekumm | Mpaktnyeckne | JlabopaTopHbie pa6oTa Bcero
1 BeeneHue. 2 - 4 4 10
CnekTtpanbHble MeToabl aHanmaa 8 — 12 8 28
3 XpomaTorpadgumyeckme MmeToabl 10 _ 12 8 30
aHanusa
4 OnekTpoxummnyeckne MeToabl 8 _ 12 8 o8
aHanusa
Cpenctea n meToapbl
5 orepaTuBHOIO aHanMTUYeCKoro 4 - 4 4 12
KOHTpOns
UToro: 32 44 32 108

14. MeTogn4yeckue ykasaHmsa Ans odoyyarowmxcsa no 0CBOEHNIO AUCLUNIIUHDI
(pekomeHOayuu 0byHarowWuMCs Mo 0CBOEHUK OUCUUMIIUHbI: yKa3aHue Hauboree CrioXHbIX pa3desios, paboma c
KOHCcriekmamu fiekyul, npeseHmauyUoHHbIM MamepuanaoM, pekoMmeHOauuUuU ro 8bINMoHEHUIO Kypcosol pabomsl, 1o
opzaHu3sayuu camocmosimerbHol pabomel o ducyuriiuHe u dp).

MeTopuyeckue peKomMeHaaunnm no opraHn3aumm camocCTosiTeNIbHOM paGOTbI

CamocTtoaTenbHasa paboTa kak dopma opraHusaumm y4ebHom paboTsl npegycmaTpmBaeT
cnegylowme ee BUabl:




e [1OBTOpEHMNE JIEKLUMOHHOIO MaTtepunana,

® |3y4YeHune yqe6H0|7|, yqe6HO-MeTOﬂ,I/I‘-IeCKOIZ nnTtepatypbl 1M UHbIX WUCTOYHUKOB 1O
MHCTPYMEHTalrbHbiIM METO4aM aHalim3a n nx npuMeHeHuo,

e [104roToBKa " HarnnMcaHme pecbepaTOB Ha 3aJaHHbl€ TEMbI;

e [104roToBKa K 3K3aMeHy.

Llenb camocTtoaTeneHon paboTbl — 370 yrnybrneHne un paclwmpeHne 3HaHuin B obnactu
aHaNUTMYECKON XUMMUMK, MHCTPYMEHTamnbHbIX METOOOB aHanu3a; (OpMMpPOBaHWE HaBbika W
MHTEepeca K CaMOCTOATESIbHOM MNO3HaBaTESNIbHON AeATeNIbHOCTU, YTO MOCAYXUT B OByaywem
OCHOBaHWeM ANS HanMcaHusi BbIMyCKHOWM KBaNMUKaLNOHHOM paboThl.

B npouecce wu3ayyeHus kKypca HeobxoaMmo o0OpaTUTb BHUMaHWE Ha CaMOKOHTPOIlb
3HaHun. C 3TON Uenbio oby4yaloWmMncs nocrne M3ydeHus Kaxkaon oTAenbHOW TeMbl U 3aTeM
BCEro Kypca no y4ebHuKy u OONOSTHUTENBHOM NuTepaTtype AOSMKEH NPOBEPUTbL YPOBEHb CBOUX
3HaHW C MOMOLLIbKO KOHTPOSbHbBIX BONPOCOB, KOTOPbLIE MOMELLEHbI B KOHLIE KaXXOoW TEMbI.

[ns caMoCTOATENbHOro N3y4YeHns OTBOASATCSA TEMbI, XOPOLIO pa3paboTaHHble B y4eBOHbIX
nocobusax, Hay4HblX MOHOrpaduax M He MOryT npeactaBnsaTb OCOOEHHbIX TPYAHOCTEW MpU
N3y4YeHnn.

CamocTtosaTenbHas paboTa peanuayeTcs: HEMOCPeLCTBEHHO B npouecce ayauTopHbIX
3aHATUM Ha Kadbeape npu BbINONTHEHUN NabopaTopHbIX paboT; B Gubnnorteke, goma.

TeKkyLwum KOHTPOrb OcyLlecTBnaeTca B opme pedepara.

MeToauyeckue pekomeHAaUuMmM Nno NoAroToBke pediepara

PedepaTt npencraensieT cobon NUCbMEHHLIN MaTepuan Nno OonpeaerieHHon Teme, B
KoTopoM cobpaHa nHgopmaums n3 0gHOro U HECKOSTbKNX MCTOYHMKOB. B Hem B 0606LeHHOM
BUOe npeactaBndeTca Matepuan Ha - OnpedeneHHy  Temy, BKodawowmnm  o0630p
COOTBETCTBYHOLUMNX NUTEPATYPHbIX N APYrMX NCTOYHUKOB. CoaepkaHue pedepata SOMKHO ObiTb
nornyHbiM. O6bem pedepata ao 20 cTpaHuu,.

Llenbto HanncaHus pedepaToB ABNSETCS:

e NpuBUTUE CTyAEHTaM HaBblkOB Bubnmorpacmnyeckoro noucka HeobxoanmMon nutTepaTypbl
(Ha ByMaXkHbIX HOCUTENSAX, B 9NEKTPOHHOM BUAE);

e [pMBUTUE CTyOEHTaM HaBbIKOB KOMMAKTHOrO U3NOXEHUS MaTepuarioB no BbliGpaHHOMY
BOMPOCY B NMCbMEHHOW (hopMe, Hay4YHO FPaMOTHbLIM SI3bIKOM U B XOPOLUEM CTUIE;

e NpuobpeTeHne HaBblka rPamMoOTHOINO OPOPMIIEHNSA CChISIOK HA UCMONb3yeEMbIE UCTOYHUKM,
NPaBUITbHOIO LMTUPOBAHNSA aBTOPCKOrO TEKCTa;

e BbISIBIIEHNE N Pa3BUTUE Y CTYAEHTa UHTEepeca K UHCTPYMEHTanNbHbIM METO4aM aHanuaa u
X MPUMEHEHWUIO B PasfMyHbIX 06MacTax € TeM, YTOObl OHM MOMMM B AalibHENLeEM
NCrnonb3oBaTb  MOJSIyYEHHblIE 3HAHMSE WU HaBblKM B MOATOTOBKE  BbIMYCKHOM
KBanudgukawumoHHoM paboTbl 1 nocneayoLen TpyaoBon AEATENBHOCTH.

Cmpykmypa pegepama:

e TWUTYNbHLIN NUCT.

e OrnaBneHue.

e BBepgeHue (maetcs noctaHoBKa Bomnpoca, 0b6bscHAETCs BbIOOp TEMbI, €€ 3HA4YMMOCTb U
aKTyanbHOCTb, YyKasblBalOTCs LUenb M 3agaynm pedepata, [aETCA XapakTepucTuka
NCNonb3yemMon nuTeparypsbl).

e OcHoBHas 4YacTb (COCTOMT M3 rMaB WM MOArNaB M NOMMYECKN ABMAIOTCA NPOAOITHKEHNEM
ApYr apyra; gonyckaeTcsi BKNYeHne Tabnuy, rpadmkoB, CXemM, Kak B OCHOBHOM TEKCTE,
TaK U B KA4eCTBE NPUIOXEHUN).

e 3akntoveHue (NnoaBoasaTca utorm u gatotca 06obLieHHble OCHOBHbIE BbIBOAbI MO TemMe
pedeparta, AenarTca pekomeHaauun).

e Cnucok nutepatypbl. (B cnucke nutepatypbl JOMKHO ObiTb He MeHee 10 — 15
Pa3nnYHbIX UICTOYHUKOB).



Kpumepuu oueHku pechepama: COOTBETCTBUE TEME;

rnybvHa npopaboTkn Martepuana;

NPaBUITIbHOCTb W MNOSIHOTA WUCMOMb30BaHUS  WUCTOYHUKOB; BINAAeHWEe TepPMUHOIOTMEN;
odopmneHune pedepara.

MeTopuyeckue peKkoMeHgaunm no NnoarotoBkKe K 3K3aMeHy

B COOTBETCTBMM C Yy4yebHOW nporpammon,

Mpn nogrotoBke K ak3aMeHy OOy4aloLMNCA OOSMKEH MOBTOPUTL NPONAEHHbLIM MaTepuan
npUMEpPHbIM nepevyHeM Yy4ebHbIX BOMPOCOB,

BbIHOCALLIMXCA Ha 3K3aMeH W1 coepXxXallnxcda B AaHHoM nporpamMmmMme, UnCNosb3yda KOHCMNEKT
nekumMn un peKkoMeHOOoBaHHYIO JnUTEpaTypy. I'Ip|/| HeobxoaUMOCTN MOXET O6paTVITbCF| 3a
KOHch'IbTaLl,Meﬁ N METOANYECKON MOMOLLIbIO K npenogasartersnto.

15. lNepeyeHb OCHOBHOMW W [OOMNOJSIHUTENLHOW nUTepaTypbl,

pecypcoB WHTEpHeT,

Heob6XoAUMbIX AN OCBOEHUA AUCLUNIIUHbBI (Criucok numepamypsl 0ghOPMIISIEIMCS 8 COOMeemcmeuu
¢ mpebosaHusmu NOCT u ucnionb3yemcs obuwjasi ckeosHasi Hymepauyus 0risi ecex U008 UCMOYHUKOS)

a) OCHOBHas nutepaTtypa:

Ne n/n

NcTouHmK

1

dusuko-xumudeckue memodsl aHanu3sa : y4ebHoe rocobue / K. I'. boeonuupiH, H. J1. UeaHueHkKo, A. H.
LlIkaes [u Op.]. — ApxaHeenbck : CAQY, 2018. — 119 ¢. — ISBN 978-5-261-01281-8. — Tekcm :
951IeKMPOHHBIU // JlaHb : anekmpoHHo-6ubiuomeyHasi cucmema. -URL:https://e.lanbook.com/book/161856

6) AononHuTeneHaa nutepaTtypa:

Ne n/n

NcTouHmK

2

OcHoebI aHanumu4eckol Xxumuu : 8 2 m. : y4ebHuK : dnsi cmyad. 8y308, 06y4. Mo XUM. HarnpasrneHusiM /
nod ped. KO.A. 3onnomoea . — Mockea : Akademusi, 2014 . — T. 2 — 409 c.

AHanumudeckas xumus. [Tpobnemsi u nodxolsbi: 8 2-x m. / P. KenibHep, K.-M. Mepme, M. Ommo, M.
Budmep; nepesgod ¢ aHen. A. I'. bopaeHko, [u dp.]; nod ped. FO. A. 3ornomosa. — M.: Mup: ACT, 2004.- T.
1.-743c.

Bacunbses B.l1. AHanumu4yeckas xumusi : 8 2 kH. / B.l1. Bacunbes.- M. : [lJpogpa, 2004. — KH. 2 : Dusuko-
xumuydeckue memods! aHanu3a. — 384 c.

BpayH [. Cnekmpockonusi opeaHudeckux eewecms / []. bpayH, A. ®notd, M. CelH3bepu ; nep. ¢ aHar.
A.A. KuprowkuHa. — M. : Mup, 1992. — 300 c.

Bynamoe M.U. lNpakmuyeckoe pykosodcmeo 1o ghomokoopuMmempudeckum memodam aHasnusa / M.U.
Bynamos, W.I1. KanuxkuH. — J1. : Xumus, 2001. — 408 c.

OpHem P. SIMP e o0Hom u dsyx usmepeHusix / P. OpHem, [Dk. bodeHxayseH, A. BokayH. - M.: Mup, 1990. —711 c.

CakoObiHckul K.N. AHanumuydeckas xpomamoepagpusi / K.U. CakodbiHekul [u dp.]. - M. : Xumusi, 1993.- 464 c.

© |ON| O

lMpakmuueckas ea3zogas u XudKkocmHasi xpomamoepachusi : y4eb. nocobue / b.B. Cmonspos [u dp.]. —
Cri6. : N38-eo Cl16 yH-ma, 2002. — 616 c.

Pydakoe O.b5. @u3suko-xumudeckue cucmembl copbam—copbeHm—arnoeHm 8 XUOKoCmHoU
xpomamoepacpuu / O.b. Pydakos, B.®. CenemeHes. — BopoHex: MN30-e0 BopoHex. yH-ma, 2003. — 240 c.

11

leticc ®. OcHoabl moHKocoUHoU xpomamoepaguu : 8 2 KH. / ®@. [elicc. — M. : Mup, 1999. — T.1. — 405 c.
; T.2.— 348 c.

12

BbyodHukos I'.K. OcHo8bI co8peMeHHO20 ariekmpoxumu4eckoeo aHanusa / I.K. bydHukos, B.H.
Madicmpenko, M.P. Bsacenes. — M. : Mup : bunom J1.3., 2003. — 592 c.

13

Kammpann P.B. Xumudyeckue ceHcopb! / P. B. Kammparnn; nepegod ¢ arHasn. O.0. MakcumeHko, nod ped.
O. M. lNempyxuHa — M.: Hay4Hbil mup, 2000.- 143 c.

14

Kanau A.B. BeedeHue 8 ceHcopHbIl aHanu3 / A.B. Kanau, A.H. 35608, B.®. CenemeHes. — BOpoOHeEX :
Hay4Hasi kHuea, 2007. — 164 c.

15

Kanay A.B. CeHcopebl 8 aHarnu3se 2a308 u xudkocmel : MoHoepachusi / A.B. Kanau, A.H. 356108, B.®.
CenemeHes ; [Hay4. ped. B.®. Cenemereg] .— BopoHex : BopoHex. uHcmumym [rocripomugonoxapHouU
cryx6bu1 MHC Poccuu, 2011. — 240 c.

16

Xumuyeckue ceHcopsi : [pobnembl aHanumudeckol xumuu / [X.3. bpatiHuHa u 0p.] ; Poc. akad. Hayk,
OmderneHueHue xumuu U HayK o Mamepuasax, Hay4. coeem no aHanum. xumuu ; nod ped. KO.I. Bnacosa
; [cocm. FO.I". Bnacos]. — Mockea : Hayka, 2011. — 398 c.

17

OcHoebI aHanumu4eckol XuMuu : rnpakmu4eckKoe pykosodcmeo : y4eb. nocobue 0ns sy3oe / B. /.
®adeesa [u Op.] ; nod ped. KO.A. 3onomosa. - M. : Beicw. wk., 2001. - 463 c.

18

Bacurnbes B.T1. lNpakmukym o aHanumu4eckol xumuu : y4eb. nocobue 0ns sy3os / B.l1. Bacunbwes, P.[1.
Mopososa, J1.A. KodepauHa. - M. : Xumus, 2000. - 328 c.

19

AnekcaHOposa T.I1. AHanumu4yeckasi XuMmusi U ¢busuKko-xumuyeckue MemoObi aHasnu3a [OneKmpoHHbIU
pecypc]: y4eb. nocobue / AnekcaHOposa T.[1. - Hosocubupck : N30-eo HI'TY, 2016. - 106 c. - ISBN 978-



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

5-7782-3033-0 - Pexum docmyna: http://www.studentlibrary.ru/book/ISBN9785778230330.html
CarnbHukosa E.B. lHcmpymeHmarbHble MemoObi aHanu3a. Teopemu4ecKkue OCHO8bI U MPakmu4ecKoe
npumeHeHue [AnekmpoHHbIl pecypc]. y4ebHoe rnocobue / CanbHukoea E.B. - OpeHbype: OI'Y, 2017. -
121 c. - ISBN 978-5-7410-1725-8 - Pexum docmyna:
http://vww.studentlibrary.ru/book/ISBN9785741017258.html

Madep B.P., lNpakmu4eckas 8bicoKoaghgbekmueHasi XXUOKOCMHasi XxpomMamoepagusi [ONneKmpoHHbIL

21 |pecypc]/ Matiep BepoHuka P. - M. : TexHocopepa, 2017. - 408 c. - ISBN 978-5-94836-480-3 - Pexum
docmyna: http://lwww.studentlibrary.ru/book/ISBN9785948364803.html

lMNawkoea E.B., CnekmparsbHble Memodbl aHanu3a [3rnekmpoHHbIl pecypc]: YuebHoe nocobue / E.B.
lMNawkoea, E.B. Bonocosa, A.H. LLlunyns, FO.A. besauHa, lna3syHoea H.H - Cmasporions : ATPYC
Cmasporonbcko2o 2oc. agpapHo2o yH-ma, 2017. - 56 c. - ISBN -- - Pexxum docmyna:
http://www.studentlibrary.ru/book/stavgau_00134.html

Cepeees H.A., OcHo8bl K8aHMOBOU Meopuu 0epHO20 MagHUMHO20 pe3oHaHca [OreKmpOoHHbIU pecypc]
23 |/ H.A. Cepeees, [].C. PabywkuH - M. : Jloeoc, 2017. - 272 c. - ISBN 978-5-98704-754-5 - Pexum
docmyna: http://lwww.studentlibrary.ru/book/ISBN9785987047545.html

Eemioeun I".A., Snnekmpoxumudeckue (6uo)ceHCcopbl Ha OCHO8e CyrnpaMOneKynsipHbIX CMpPyKmyp

24 |[GnekmpoHHbIl pecypc] / T.A. EesmioeuH, U.W. Cmolkos - KasaHb : KasaHckul T'MY, 2016. - 298 c. - ISBN
978-5-00019-722-6 - Pexum docmyna: http://www.studentlibrary.ru/book/ISBN9785000197226.html
TepeuweHko A.l"., BHympunabopamopHbili KOHMPOsib Ka4ecmea pe3yibmamos aHasnusa ¢
ucrionb3o8aHuem nabopamopHoU UHGbopMayUOHHOU cucmeMbl [SriekmpoHHbIl pecypc] / A.T.

25 |TepeuwieHko, H.T. lNukyna, T.B. ToncmuxuHa. - 2-e u3d. (an.). - M. : BUHOM, 2015. - 315 c. (Memodsi 8
xumuu) - ISBN 978-5-9963-2522-1 - Pexum docmyna:
http://www.studentlibrary.ru/book/ISBN9785996325221 .html

Hugpmanuee C. N. Tepmuueckul aHanu3 (meopus u rnpakmuka) : y4eb. nocobue / C. N. Hugpmarnues, Y.
B. Ky3neuyoesa, /1. B. JlbizuHa, Y. A. CapaHos. - BopoHex : BI'YUT, 2018. - 56 c. - ISBN 978-5-00032-370-

20

22

26 0. - Tekem : anekmpoHHbIt // IBC "KoHcynbmaHm cmydeHma” : [calim]. - URL :
https://www.studentlibrary.ru/book/ISBN9785000323700.html
LlIkonbHukos E. B. ®usuko-xumudeckue memods! aHanu3a. TeopemuyecKkue 0CHO8bI U KOHMPOIIbHbIE

27 3adaHus : y4ebHoe nocobue / E. B. llIkonbHukos. — CaHkm-lNemepbype : Cr6l7ITY, 2020. — 52 ¢. — ISBN

978-5-9239-1189-3. — Tekcm : arnniekKmpoHHbIl // JlaHb : anekmpoHHO-6ubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/159314

B) MHPOPMALMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE pecypchbl (OuLmanbHble pecypcbl MHTEPHET)™:
Ne
n/n

Pecypc

OnekTpoHHO-6nbnuoTeyHasa cuctema "YHuBepcuteTckaa 6Gubnuoteka online" http://biblioclub.ru/
OnekTpoHHO-6nbnuoteyHas cuctema "fanp" https://e.lanbook.com/

HaumoHanbHbI undposon pecypc "PYKOHT" http://rucont.ru

O6pasoBaTtenbHbIn noptan "OneKkTpoHHbIN yHnBepcuteT BIY"https://edu.vsu.ru/

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

«AHanutuka-Mup npodpeccmonanos» NHTEPHET MNMOPTAN XUMNKOB-AHANTUTNKOB
http://www.anchem.ru/

VIHTepHeT-pecypcbl N0 MeTo4am XMMUYECKoro aHanmaa - http://www.rusanalytchem.org

OYK https://edu.vsu.ru/courselview.php?id=9462

N O [O|R_RW|IN|F

* Buauane ykassiBatorcsi ObC, ¢ KOTOpBIME UMEIOTcs JoroBopa y BI'Y, 3aTeM OTKpEITBIE 3IeKTPOHHO-00pa30BaTeIbHBIE
pecypchlL, OHIaiH-Kypcsl, D YMK

16. lMNepeyeHb y4eOHO-MeTOAMYECKOro obGecne4vyeHUs ANA CaMOCTOATENbHOM paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, ocobusi, 3adayHUKU, MemoOuYEeCKUe yKa3aHusi [0 6bINOJIHEHUI
fpakmu4ecKux (KOHMpOoJibHbIX), Kypcosbix pabom u 0p.)

Ne
n/n

1

McTouHmK

3565108 A.H. AHanumuyeckas xumusi : y4ebHo-memodu4deckoe nocobue 0Orisi gy3oe / A.H. 3565108. —
Boponex: Nzdamenbckuti 0om BI'Y, 2015. — 74 c.

KpbicaHosa T.A. @u3uKO-xuMu4eckue MemoObl aHasnusa rnpupoOHbIX coeOUHeHUU: xpomamoepagus u
2 | cnekmpockonus : y4ebHoe nocobue / T.A. KpbicaHosa, [.J1. Komosa, B.A. KpbicaHos u Op. — BopoHex
: s0amenbcko-nonuepaguyeckul yueHmp "Hay4Has kHuza", 2016. — 62 c.

3 3516108 A.H. OcHosbl aHanumuyeckou xumuu. lNpakmukym : ydebHoe nocobue dns ay3os / A.H.
3565108. — BopoHex : Us0amenbcko-nonuepaghuyeckuli yeHmp «Hayyqrnas kHuza», 2019. — 136 c.
3565108 A.H. ®usuko-xumudeckue memoObi aHanu3sa. [lpakmudyeckoe rpuMmeHeHue : y4ebHoe nocobue

4 | /A.H. 3a6nos, H.B. MupoHeHko. — BopoHex : adamerbcko-ronuepagudeckuli uenmp «HayuyHas
KHuea», 2019. — 128 c.



http://www.studentlibrary.ru/book/ISBN9785778230330.html
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
http://www.studentlibrary.ru/book/ISBN9785996325221.html
https://www.studentlibrary.ru/book/ISBN9785000323700.html
https://e.lanbook.com/book/159314
https://edu.vsu.ru/course/view.php?id=9462

17. OO6pasoBaTtenbHble TEXHONOrMKU, UCNONb3yeMble MNpu peanusauum y4ebHOWM
OUCLUMMNIUHBLI, BKNOYass [AUCTaHUMOHHbIe oOpasoBaTtenbHble TexHonoruu ([OOT),
3neKTpoHHoe obyyeHue (30), cmMewaHHoe 06y4eHue):

Ona [ocTwkeHns uenn OCBOEeHMs y4ebHOM OMCUMMNNWUHBI, MNOBbIWEHUA KadecTBa
obpasoBaHna M (POPMUPOBAHUA KOMMETEHUUM UCMONb3YTCA ayauTOpHble  (nekumw,
nabopaTtopHble) U BHeayguMTOPHble/MHTEpPaKTMBHbIE (CaMocTosTenbHasi paboTa CTy4eHTOB)
dopMbl 06yYeHMS.

Kpome TOro, npu peanusaumm y4ebHOW OUCUMNAMHBI MOryT ObITb WUCMOMb30BaHbI
3fIeMeHTbl 9NEeKTPOHHOro obyyeHus (30) M AncTaHUMOHHbIE OobpasoBaTesibHble TEXHOS0rnu
(O4OT) B 4acTM ocBOEHMUS NEKUMOHHOIO MaTepuana, NpoBeAeHUsa TeKyLen N nNpoMeXXyTOHHOM
aTTectauuu, npoBedeHus 4Yactm nabopaTopHbiX paboT WM camMoCToATeSNlbHOWM paboThl
obyvalowmxca  nNo  AUCUMNNNHE, nossonswwmne  obecneumBatb  onocpeaoBaHHOE
B3auModencTBme (Ha pacCcTosiHuMKM) npenogasaTtenen n oby4varlowmxcs, BKNOYas MHCTPYMEHTbI
3IEKTPOHHOM MH(POpMaLMOHHO-0b6pa3oBaTenbHON cpedbl BlIY «ONeKTpoHHbLIN yHUBEpCcUTeT
BIY» (https://edu.vsu.ru), npoBegeHne BebuHapoB, BUOEOKOH(EPEHUMIA, B3aMMOOENCTBME B
couceTsiX, NOCPenCTBOM 3MEKTPOHHOM MNOYTbl, MecceHaKepoB. [N OCBOEHUS AUCLMMANHBI
peKoMeHOyeTCs CNUCOK NUTepaTypbl U pecypcehbl Ans dNeKTpoHHoro obyyenunsa (30) (n. 15)

AydumopHsble:
OCHOBHbIMX BUOaMu ayauTOpPHOM paboTbl ABMSKOTCA Nekumm 1 nadopaTtopHble paboTtbl. OHM
pewarT 3agayn GOPMUMPOBAHUA WU pasBUTUS NPOGECCMOHANbHbIX YMEHUA W HaBbIKOB
oOy4atoLmnxcs.

Jlekyuu BxntoyatoT B cebsi nocnegoBaTenbHoe M3NoXeHne matepuana npenogasatenem
B TOM u4ucrne C MWCNOfb30BaHMEM MyNbTUMEOMAHOrO NpoeKkTopa ANnd KOMMbHOTEPHOM
npeseHTaumMm 1 BugeomMartepmarnos.

JlabopamopHblie pabombl — dopma opraHuszaumMm 0o0y4veHusi, UMHTerpupyloLas

TEOPETUKO-METOA0NOMMYECKNE 3HaHUS, NPaKTUYECKME YMEHUSA N HaBbIKWU CTYAEHTOB B €AVHOM
npouecce y4ebHO-nccnenoBaTenbCKoro xapakrepa.
B xoae BbinonHeHnst nabopaTopHbIX paboT CTyAeHTbl BbipabaTbiBalOT YMEHUS aHanM3MpoBaTb,
aenatb BbiBogbl W 0000LiEHMsi, NOMb30BaTbCA pPasfMYHbIMW  NPUEeMaMyM  U3MEpPEHUN,
WHCTPYMEHTanbHbIMM  MeTogaMu  aHanu3a, odopMNATb pe3ynbTaTbl  3KCNEePUMEHTOB.
dopmMmmpytoTca nNpakTuyeckne npodeccuoHarnbHble HaBblkM 00paleHns ¢ aHanuMTU4eCcKUM
obopyaoBaHMeM.

BHeaydumopHeie:
Pabota B rnobanbHonm ceTu (Mcnonb3oBaHne WHTEPHET-TEXHOMOIMI), MOUCK Hay4YyHOW W
MeToaMn4eckon MHdopmaunn, HanncaHne pedepara.
18. MaTepuanbHO-TeEXHUYECKOE obecneyvyeHne AUCLUNIIUHDI: (pu ucnob308aHUU

nabopamopHoz20 obopydoeaHus yka3bleamsb MOMHbIU NepeYyeHb, rpu 6onbwom Konudecmee 060py0o8aHuUsi MOXHO
8blHecmu OaHHbIl pa3derst 8 NMpusioKeHuUe K paboyel rnpoepamme)

MynbTumeamna npoektop BENQ, HoyT16yk 15 Toshiba, Cnektpodotometp CP 46, MoHomep-3B-74,
PotokonopumeTp — KOK-2, NMnameHHbI doTomeTp — [MAXK-1, Ma30BbI XxpomaTtorpad «Xpom»-4,
AHanutnyeckmne secbi OHAUS PA64C

19. OueHo4HbIe cpeacTBa ANA NPOBEeAEHNA TEKYLEen U NPOMEXYTOYHOM aTTecTauum

Mo peweHMo Kadedpbl OLEHKM 3a 9SK3ameH/3ayeT MOryT OblTb BbICTaBMeHbl MO
pesynbTatam TeKyllen arttectaumm oby4arulerocs B CeMecTpe, HO He paHee, 4YeM Ha
3aKNYNTENBHOM 3aHATUK. [py Hecornacum cTygeHTa ¢ OLEHKOW NocneaHuin Bnpaee caaBaTb
3K3aMeH/3a4eT Ha OOLLMX OCHOBaHMUAX.

[MopsiaoK OLEHKN OCBOEHMST 00yYaroLwmMmcs y4ebHoro matepumana onpeaensieTcs
coAaepXaHnem crneayrLmnx pasnenos AUCUUNINHGIL



NHaukatop(bl)
r\;g HanmeHoBaHve pasgena AUCUMNNUHGI KoMneTeHusI()| 4oCTAXEHMs OueHOuHbIe cpeacTea
in (mopyns) KOoMneTeHunm
1 |Pasgen 1.1,2.1, 2.2. BeeneHue MK-2 MK-2.1 ”a6°pap”;zggsa” n’jf;\io;"a Ned
> Paspen 1.2, 2.3-2.7. CnekTparnbHble nK-2 MK-2.1 Jla6opamoprasi paboma Ne 2
MeToAbl aHanusa MK-2.2
Paspen 1.3, 2.8-2.12. MK-2.1
3 Xpomatorpaduyeckme MeTofbl aHanmaa Mk-2 MK-2.2 J1abopamoprias paboma Ne 3
Paspen 1.4, 2.13, 2.15. MK-2.1
4 ONeKTPOXUMMYECKNe MeToabl aHanmaa MKk-2 MK-2.2 JlabopamopHasi paboma Ne 4
Paspen 1.5., 2.16, 2.17. Cpeactea u nK-2.1 Jla6opamopHasi paboma Ne 5
5 |MeToabl onepaTUBHOIO aHarIMTUYECKOro MNK-2 nK-2.2 Pecpepam Ne 2
KOHTponA ) P B
[MpomexyTouHasa aTTecTaums
dopMa KOHTPONS - 3K3aMeH ITepeeHt eonpocos

20 TunoBble OUEHOYHbIe CpeacTBAa M MeTOAMYEeCKMe MaTepuanbl, onpegenslowme
npoueaypbl OLLeHUBaHUA

20.1 TeKywMn KOHTPOJSb yCreBaeMoCTn

KoHTponb ycneBaemocTu No AUCLMMNITMHE OCYLLECTBMSETCS C MOMOLLbIO CNEeAYHLNX OLEHOYHbIX
cpencTs:
JlabopamopHsbie pabomei, Pechbepamei

(HaumeHoB8aHUe OUeHO4YHO20 cpedcmea meKyuwe2o0 KOHMpPOIis ycriegaemocmu)

MepeyeHb 1abopamopHbix pabom:

o JlabopatopHasa pabota Ne 1. Obwas xapakrepuctmka OU3NKO-XMMUYECKMX METOLOB aHanu3a.
OCHOBHbIE npuemsbl, NPUMEHAEeMbIe B 3TUX MeToAax.

o JlabopaTtopHas paboTta Ne 2. CnektpanbHble MeTogbl aHann3a. CnekTpocKonus MNOrMnoLweHNs B
BMAMMOM gunanasoHe. MK-cnekTpockonus, kKa4eCTBEHHbIN N KONMYECTBEHHbIW aHanus.

o JlabopatopHas pabota Ne 3. Xpomatorpaduveckne MeTogbl aHanmsa. KayecTBeHHbI U
KONMYeCTBEHHbIN aHanms.

o JlabopatopHasa pabota Ne 4. J3nektpoxmmudeckne meToabl aHanmsa. WMoHomeTpuyeckoe
onpegenexHve HUTpaToB. MNoTeHunomeTprnyeckoe TuTpoeaHue. KynoHomeTpus.

o JlabopatopHas pabota Ne 5. Xumudeckne ceHcopbl. [1b€303NEKTPUYECKME CEHCOPBI.
[MoTeHunomeTpmnyeCKne CEHCopbI.

OnuncaHne TexHomnormm npoesegeHunA

NabopaTtopHble paboTbl BKIHOYAKT CaMOCTOSATENBbHYH MPOPaboTKy TeopeTuyeckoro matepuana
oby4arlmmesl, M3y4eHne METOAMK MPOBEAEHMS U MNNAaHMPOBAHWE 3KCMEPMMEHTA, OCBOEHUE
n3MepuTenbHbIX CPeacTB, 0bpaboTKy M MHTEepnpeTaumio 3KCNepMMEHTanbHbIX AaHHbIX. B pag pabot
BKIIIOYEHbI  KOHTPONbHbIE 3adaHusA MO OMNpPedeNieHU0  HEW3BECTHbIX KOHLUEHTpauui BeLlecTs,
BblJaBaeMbIX NpenogaBaTeNeMm.

Mpn 3awmTe nabopatopHon paboTbl (coade OoTdeTa O €€ BbIMOMHEHMN) O0yYarLWUNCs OOMKEH
yMeTb OOBACHATL Lenu, 3agayn, xo4 npoBefeHust paboTbl, ee pesynbTaThl, CAEMaHHble BbIBOObI, a
TaKKe OCHOBHbIE KOHCTPYKTUBHbIE OCOBEHHOCTU MCNONb3YyeMOro 060pya0BaHMS.



TpeGOBaHMH K BbIMOMNHEHWIO 3a4aHui (I/IJ'II/I LUKanbl N KputTepumn OLl,eHVIBaHVIH)

Kpumepuu oueHku nabopamopHoul pabomsi

YpoBeHb
Kputepun oLieHMBaHNS KOMNEeTEHLNIA chopmumpoBaHHocTy | LLkana oueHok
KOMMNEeTEHLINN

Obyyarowulica enadeem meopemu4yeckuMu oOcHogamMu  Memodos
aHanu3sa, nabopamopHasi paboma 6birnonHeHa, coenaHbl MpasuslbHble lNosbiweHHbI
HabodeHusi u 8b1800b! (donyckaromcesi Hekomopsble yposeHb
MarocyujecmeeHHble owubku, Komopble cmydeHm ob6Hapyxueaem u| basoebil yposeHb
bbicmpo  ucripasnsem  caMocmosimesibHO  unu - Apu  nomouwiu| [lopoeossili yposeHb
npenodasamesieM)., 4mMO cOOMBEMCcMayem 0C80eHUK KoMnemeHyud.
Obyyarowulicas He 3Haem MemoOUKU 8bIMOMHEHUS rpakmu4eckol
pabombl U ee meopemu4yecKux OCHO8, HE MOXem CcaMOCmOSIMesbHO
nposecmu uccriedosaHue, denaem epybbie owUbKU 8 UHMeprpemayuu Heydosnemeo-
MOSTy4EeHHbIX pe3yrnbmamos, He Moxem CcghopMyiuposames 8bi8o0kl, pumesnbHo
ogpopmumb  pabomy, uUmo  coomeemcmeyem  He  OCBOEHUI
KomriemeHuyud.

3aumeHo

TecTnpoBaHue
Ha 3akniounTenbHOM 3aHATUM NPOBOANTCS TECTMPOBaHWE NO BNageHuo komneteHumen MK-2.
lMepeyeHb BONPOCOB TecTa.

1. UTo BKNtoYaeT B cebsi nnaH Hay4YyHo-uccrneaoBaTenbckon padoTbl?

1. BolgeneHne n noctaHoBka Nnpobnemsbl; npoBeaeHne ob3opa nutepaTypbl; NOCTAHOBKA
Llenun 1 KOHKPEeTHbIX 3a4a4 nccnegoBaHns; BbIbop Metoga nnum MetToanku NccrnenoBaHus;
npoBefeHne aKcnepMMmeHTa; o6paboTka pesynbTaToB; OPMYNMPOBKa BbIBOLOB.

2. Bbibop Tembl nccnegoBaHus; onpeaeneHne Lenu u 3agad; npoBeaeHne sKCnepmMeHTa,;
aHanun3 Hay4YHO-MeTOoaNYEeCKON NuTepaTypbl; POPMyIIMPOBKa BbIBOLOB.

3. YcTaHoBMNeHUe akTyanbHOCTN paboTbl 1 HEOBXOANMOCTU €€ BbINOSTHEHWS; BbIICHEHME
uenn paboThbl; Nony4YeHne MeETOANKN UCCreaoBaTenbCkon paboTbl; NpoBeaeHNe
3KCNEPUMEHTA; COCTaBIEHNE BbIBOLOB.

2. BbolgenuTte meToabl MCNOSb3yeEMbIE B UCCneaoBaTenbCckon paboTte
AbcTparnpoBaHue.

AHanuns.

Henykuns.

NHoykums.

MopgenupoBaHue.

TecTupoBaHue.

. JKCNEPUMEHT.

3. PU3NKO-XMMMYeckme (MHCTPYMEHTarbHbIE) METOAbI aHanun3a aT1o:

1. MeTog HenTpanusauuu

2. MeToa KOMMNeKCOHOMEeTpUmn

3. CnekTpanbHbI aHanms

4. [loTeHunomMeTpun4ecknin aHann3a

4. Kakne metoapl (cnocobbl) pacyeta KOHUEHTpaL MM OnNpeaenseMblX BELECTB UCMNOMb3yHTCA B
aHanNUTUYeCKoW NpakTuKe PU3NKo-XMMNYECKOro aHanmsa Hanbonee LWMPoOKO?

1. MeTopg rpagynmpoBOYHOro rpaduka;

2. MeToa cTaHOapToB;

3. Metoa nobaBok;

4. MeToAa rnaBHbIX KOMMOHEHTOB.

5. K kaknm meTogam OTHOCUTCA NOTEHLMOMETPUA?

1. Ontuyeckum meTogam;

2. XpomaTorpadpmyeckum metoaam;

3. OneKTpOXMMMYECKMM METOOAM.

6. YTO nexumT B OCHOBE NOTEHLMOMETPUYECKOrO METOAA aHanm3a?

NogokrwdhE




1. WN3mepeHue noTeHumnana aneKkTpoaoB, NOrpy>KEeHHbIX B pacTBOp;
2. 3aBNCMMOCTb MeXy COCTaBOM BeLlecTBa 1 ero CBoOUCTBamy,;
3. VamepeHune onmHbl BOMHbI.
7. Kakne meToabl pacyeTa KOHLEHTpaLUnm NCNnonb3ytoT B NPSIMOM NOTEHLMOMETPUN?
1. MeTopg rpagyMpoBOYHOro rpaduka;
2. MeTtoa nobaBok;
3. KpwuByto TTpoBaHuS.
8. Ha namepeHun 4yero ocHoBaH meTog NPSIMON KOHOYKTOMETPUN?
1. HanpsikeHus B uenu;
2. Cunbl TOKa;
3. YpenbHom anekTponpoBOAHOCTM PAaCTBOPOB 3NEKTPOSIUTOB;
4. [loTeHuwana anekTpoaa.
9. KynoHomeTpuyeckuii MeToq aHanmsa OCHOBaH Ha U3MEPEHUN 4Yero?
1. Cwunbl TOKa;
2. OneKkTpuyeckom NpoBOANUMOCTH;
3. KonuyecTtsa anekTpuyecTBa, NPOTEKaLLEro Yepes ANEKTPOXNMUYECKYIO SHENKY;
4. [loTeHuwana anekTpoaa.
10. Kakne metoapbl aHanmsa OCHOBaHbl Ha B3aUMOAENCTBMM AIEKTPOMArHUTHOrO U3ny4yeHus ¢
BELLLECTBOM?
1. Xpomatorpacduyeckue;
2. CnekTpocKkonunyeckue;
3. OneKkTpoxmmunyeckume.
11. Y10 nexuT B ocHoBe abCcopBbLUMOHHOro CneKTpanbLHOro aHanusa?
1. 3aKkoH cBeTOMnornoLweHus;
2. 3akoH byrepa — JlambepTa - bepa;
3. 3aKoH 9KBMBAIEHTOB.
12. B kakom 13 NpuBeAeHHbIX CNOCODOOB pacyeTa KOHLUEHTpauum He TpebyeTca cobnogeHme
3aKOHa CBEeTOoNornoweHna?
1. MeTopg rpagynpoBOYHOro rpaduka;
2. A=¢lC;
4. A1/AX = C1/CX.
13. CnekTp nornoLeHnsa pacteopa BeLecTsa, NoAYMHAILEerocs 3akoHy byrepa-
JTambBepTta-bepa, MOXXHO NONYYUTb NPU NOMOLLLM:
1. CnektpocoTomeTpa;
2. [a3oBoro xpomaTtorpada,;
3. dnyopumeTtpa;
4. PedpaktomeTpa.
14. B abcopOuMOHHOM CnekTpanibHOM aHanuae NPMMEHSIIOT NPUdopbI:
1. DOTOINMEKTPOKOSTIOPUMETP;
2. [1nameHHbIn hoTOMETP;
3. CnekTtpodoTomMeTp.
15. Yto aBnsieTcs 06BEKTOM CNEKTPOPOTOMETPUYECKOrO onpeaeneHmsa?
1. Tlopowku;
2. PactBopbl;
3. Bssecwu.
16. Yto onpegenstoT Ha POKe?
1. OnTnyeckyto NNOTHOCTb;
2. [lokasaTenb npenomMneHus;
3. pH pactBopa.
17. B 3aBMCUMOCTM OT arperaTHoOro COCTOsIHUS NOABUXHOW (hasbl Kakme BUAbl XpoMaTtorpadgum
ObiBatoT
1. TlasoBas;
2. KonoHo4Has:;



3. ToHkocnownHas;
4. XungkocTHas.
18. MeToa xpomaTtorpaduyeckoro pasgeneHus, NogsumxHoOM pason B KOTOPOM CIYXUT
WHEepPTHbIN ra3, Ha3blBaeTCs:
1. [MnockocTHas xpomaTorpadus;
2. WMoHoobmeHHas xpomaTorpadus;
3. BbICOKOahheKTMBHASA XMUOKOCTHAA XpomaTorpadus;
4. [a3oBasg xpomartorpadgus.
19. K kakou rpynne xpoMmaTtorpagpuyecknx MeTogoB OTHOCUTCS MeTo[, B KOTOPOM MOABUKHON
drason ABNSETCS XKUAKOCTb?
1. T[aso-agcopbunoHHas;
2. [a30-XuakocTHas;
3. >KupgkocTtHas.
20. KakoBO OCHOBHOE pasfnnyume ra3oBou 1 XnOKoCTHOW XpomaTorpadoum?
1. ArperaTHOe COCTOSHME KOHTaKTUpyloLWwmx as;
2. Wcnonb3yemasi TEXHUKA;
3. MexaHu3Mm afieMeHTapHOro akTa.
21. Kak HasbiBaeTcs rpadmyeckoe n3obpaxkeHne pacnpeneneHms BeLecTB B anaTte?
1. BHewmHsasa xpomaTorpamma;
2. W3soTtepma copbuuu;
3. XpomaTtorpapunyeckum nuk;
4. BHyTpeHHsia xpoMaTtorpamma.
22. Yto BnusaeT Ha 3 eKTMBHOCTb XpoMaTorpamnyecKom KOSTOHKN?
1. Ywucno TeopeTtmnyeckmnx Tapenok (N);
2. Bpewms yaoepxuBaHnus (tr);
3. YpaepxuBaembii 06bem (VR);
4. BbIcoTa, 3KBMBaneHTHON TeopeTnyeckon Tapenke (H).
23. Yem obycnosreHo pasmbiBaHne XxpoMaTorpadmnyeckmx NMKOB COrnMacHO KUHETUYECKOMN
Teopumn xpomatorpacum?
1. BwuxpeBas gudpdysus;
2. MonekynsapHasa oudpdysums;
3. ConpoTtuBrieHne macconepeHocy;
4. Hwnyem He oBycnoBneHo.
24. [Insa 4Yero ncnonb3ytoTcs B XxpomaTtorpadum nHaekcol yaepxmsaHms Kosaya?
1. Konu4yecTtBeHHOro onpenerneHuns;
2. PaspeneHuns KOMNOHEHTOB cMecy;
3. KayecTtBeHHOM naeHTUdMKauuny;
4. YcTpaHeHna npumecen.
25. Kakne norpeliHOCTM aHanuaa MoryT ObiTb?
1. Cny4vaiHble;
2. CucremaTtmnyeckue;
3. NHaveuayanoeHble,;
4. KonnekTuBHbIE.
26. Yto Takoe npenen obHapyxeHna?
1. 3T0O MMHMManNbHOE KOMMYECTBO BELLECTBA, KOTOPOE MOXET OblTb OOHapyXeHO C
3aaHHOW OOBEPUTENBHON BEPOATHOCTLIO;
2. OTO MMHMMarnbHas KOHLEHTpauUns pacTBopa cTaHAapTHOro obpasua;
3. OT0 3Ha4veHwue yrnoBoro kKoaguumMeHTa rpagymMpoBOYHOro rpaduka.
27. YKaxvTe napy anektpoaoB Ansa namepeHuns pH, npMeHMMbIX B NOTEHLMOMETPUN.
1. CTEKNSAHHbBIN — XropcepebpsHbIN;
2. PTYTHbIN KanesbHbI — BOAOPOLHbIN;
3. NNaTMHOBbLIN BpaLLaloLWMNCS — CTEKMNAHHBIN.
28. Kakon nHaANKaTOpPHbIN 3NeKTPoL UCNONb3yeTCa B NOTEHLNOMETPUYECKOM TUTPOBAHUN?



1. CTEeKNSAHHLIN
2. [naTuHOBbIN
3. XnopcepebpsHbin
29. lNepeBopa BeLleCcTBa B aTOMapHOE COCTOSIHME Yalle BCero OCyLLeCcTBNAeTCs C
NCrnonb30BaHNEM
1. Pagno4acTtoThl
2. YnbTpasBsyka
3. Nnamenun
30. YTo HasbIBaOT 3MOEHTOM?
1. MNOTOK XMOKOCTM UNK rasa, NpowenLni Yyepes crnon HernoaBMXHON dasbl
2. HenoaswxHyto casy
3. NoTOK XXMAKOCTU UNK rasa, nepemMeLLarLLnin aHanm3npyemble BelecTsBa BOOSb
HenoaBWXHOW dha3sbl
4. CMeCb aHann3npyembIx BeLecTB

Bonpochbl

1. Kakon anektpopg Hambonee 4acTo MCNOSMb3YKT B KAYeCTBE ANIeKTPoAa CPaBHEHUS B
noTeHumomeTpumn?

2. B nOTEHUMOMETPUYECKOM TUTPOBAHMM NCNOSb3YIOT NOHATUE CKAYOK NOTEHUMana nnn narnb
noteHunana?

3. KonuyecTtBo anekTpuyecTBa npu KysIoOHOMETPUYECKOM onpeaesieHnm npoBoasT C MOMOLLBHO
Kakoro npubopa?

4. ATOMHbI€ CNEKTPbI MNOrMOLWEHNS ABNAOTCS KaKuMm?

5. MeToa, OCHOBaHHbIM Ha TepMUYeCcKoM BO3BYXaeHUM CBOBOAHbBIX aTOMOB UM OQHOATOMHbIX
MOHOB U permcTpaumm onTUYecKoro cnekTpa ucnyckaHms Bo3byxaeHHbIX aTOMOB, Ha3blBaeTCs:
6. MeToa monekynsipHon abcopbunoHHoM cnekTpockonuu B Y®- 1 Buanmon obnactsx cnekrpa
Ha3blBalOT

7. ONeKTpoa CpaBHEHMS UMEET NOCTOSHHbBIM NOTeHUWan unm HacTpamBaembln noTeHumMan?

8. Bpems oT MOMeHTa BBoAa nNpobbl 4O MOMEHTa perncrpauum Makcumyma
Xpomartorpagunyeckoro nvka aTo:

9. Kak HasbIBaeTCs runoteTMyeckas 3oHa, B npegesiax KoToporo yctaHaBnMBaeTCa paBHoBecUue
YacTuL XpomaTorpadupyemMoro BeLwecTsa Mexay noaBMXHON U HENOABMXHOW dha3amm?

10. lNepeyncnnte OCHOBHblE MHCTPYMEHTarbHble METO bl aHanms3a

11. CTEKNSAHHbIA NHOVKATOPHbIN INEKTPOS, YacTO NPUMEHSIOT ANs namepenus pH unm pXx?

12. B kakom MeToZe UCnosb3yeTca 3aBUCUMOCTb 3S1IEKTPONPOBOAHOCTU TUTPYEMOro pacTeopa
oT o6bema npmbaBneHHOro TUTpaHTa?

13. KonnyectBeHHbI aHanua B VIK-cnekTtpockonmm NnpoBoasAT C NOMOLLbI 6a30BbIX IMHUIA UK
0a3 gaHHbIX?

14. B kayecTBEHHOM XpoMaTorpanyeckom aHanmse UCnosib3yT BpeMeHa yaepXXMBaHUA Unm
nnowiaan Nnukos?

15. Kakoe ypaBHEHME NEXUT B OCHOBE MOTEHLNMOMETPUYECKOrO METOAA aHanm3a?

16. MeTog 06paboTKmn CTaTUCTUYECKUX AAHHbIX, 3aKITH0YaKOLWMACA B U3YYEHUM KO3 PULMEHTOB
— 3TO KOPPENAUMOHHBIN aHanu3 unu Matematmyeckas mogens?

17. 3HaHMs TEeOpUN CYLLIECTBYHOLLMX METOAOB N NPUHLMMNOB paboTbl NpnbopoB HEOOBXOANMbI
Ans Bbibopa noaxoasiero Mmetoga aHanvaa unm gnsi obien spyamumnn?

18. COBOKYMHOCTb NPUHLNMOB, NOSIOXEHHbIX B OCHOBY aHanu3a — aTo MeTo uUnun noaxoa.

19. B kakom MeTo€e MCMNOMb3YHT BbICOKOYACTOTHbIE BE33MeKTpoAHbIE flaMrbl U flaMrbl C
nornbiM KaToaom?

20. K kaknm meTogam aHanusa otHocatca UK- n KP-cnektpockonms?

21. Yt0 oueHuBaeT ypaBHeHne BaH-[Jeemtepa? PasmbiBaHne xpomaTorpamyeckmx nmkos nnm
NX BbICOTY?

22. MOXHO 11 NMpUMeHATb NOTEHUMOMETPUYECKOE TUTPOBaHWE NPU aHannse MyTHbIX U
TEMHOOKpPALUEHHbIX PaCTBOPOB?



23. B poTtomMeTpun namepsieMon BeSIMYNHON SBNSETCH onTuyeckasa NNOTHOCTb UK NokasaTtenb
npenomMmneHnsa?

24. K kakom rpynne xpomaTorpaguyeckmx MeToaoB OTHOCUTCA MEeTO[, B KOTOPOM NOABUXHOWN
drason ABNAETCH XUOKOCTb?

25. Kakon nHOMKaTOPHbIN 3NEeKTPOA NCNOMb3YT Npu onpeaeneHnn noHos H*
NOTEHLMOMETPUYECKMM METOAOM?

26. B TCX 1 6ymaxkHon xpomaTorpadmm BennumHa Rt xapaktepusyeT NOABMXHOCTb BelllecTBa
Unu paguyc naTHa?

27. Yto ncnonb3yeTcs B cnekTpanbHbiX Npubopax B ka4yecTBe MOHOXpoMaTtopa guadparma nnm
npusma?

28. [10TOK XXMAKOCTU UMK rasa Ha BbIXo4e U3 XxpoMaTorpagpuyeckon KOSTOHKU HasbiBakoT
3IIIOEHTOM UK 3nNaTOM?

29. YTo MoryT ncnonb3oBaTb B Ka4eCTBe NOABWMKHOM (pasbl B ra30->XMAKOCTHOM
Xpomatorpacum a3oT unm pacteopuTtens?

30. MeTog aHanu3a, OCHOBaHHbIM Ha MOrMoLWeHNN MOHOXPOMaTUYECKOro CBeTa, Ha3blBaeTCH
cnekTpohoToMeTPUS NN POTOKOSTOPUMETPUA?

Kntoum Kk Tecty lNK-2

Bonpochl | 1 2 3 4 5 6 7 8 9 10
OtBetbl |1 25,7 |34 1,2,3 |3 1 1,2 |3 3 2
Bonpoch! | 11 12 13 14 15 16 17 18 19 20
OtBetbl | 1,2 1 1 1,3 2 1 14 |4 3 1
Bonpochbl | 21 22 23 24 25 26 27 28 29 30
OtBetbl |1 1.4 123 |3 12 |1 1 2 3 3
OTBeThLI Ha BONPOCHI
Bonpockl | OTBETHI Bonpockl | OTBeTHI
1 CTeknsHHbIN 16 KoppensunoHHbIM aHanus
2 CKa4yoK noTeHumana 17 [lna Bbibopa nogxogsuiero metoaa
aHanmsa
3 KynoHomeTpa 18 MeTop
4 JlnHenyaTbiMn 19 B aTomMHO-abcopbunoHHON
CMEKTPOCKONUU
5 ATOMHO-39MUNCCUOHHAasA 20 MeTogbl konebaTenbHON CNEKTPOCKONUn
CMEKTPOCKONUSA
6 CnektpodoTomeTpus 21 PasmbiBaHMe xpomaTtorpadouyeckmnx
NMNKOB
7 MOCTOSAHHbIN NOTeHUMarn 22 [a
8 Bpems ygepxuBaHuna 23 OnTtnyeckasa NNOTHOCTb
9 TeopeTnyeckasa Tapenka | 24 YKungkocTtHas.
10 XpomaTtorpacdudeckume, 25 CTeKknNsAHHbIN
cneKkTpanbHble,
ANEKTPOXNMUNYECKME
11 pH 26 NoaBwKHOCTL BellecTBa
12 KoHaykTomeTpuyeckoe 27 Mpuama
TUTPOBaAHME
13 basoBbIX NMHUI 28 QnaTom
14 BpemeHa yaepxuBaHus 29 AsoTt
15 YpaBHeHne HepHcTa 30 CnektpodoTomeTpus




KpuTepumn oueHKuU:

3auTeHo. [paBunbHO BbinonHeHo 51-100% 3agaHuiA, YTO COOTBETCTBYET MOSTHOMY OCBOEHUIO
KOMMNeTEHLNN.

He 3auTteHo. [NpaBunbHO BLINOMHEHHLIX 3agaHui He 6onee 50% wnn TecT He npeacTaBreH
BOBCE, YTO COOTBETCTBYET HE OCBOEHUIO KOMMETEHLNN.

OnucaHne TexHonormm nposegeHnA KOHTpOJ'IbHOIZ pa6OTbI

KOHm,OOJ'IbHaFI pa6oma — npegcrasndeT cobol TecToBble 3aaHNUsI C HECKONbKUMM BapunaHTamMmu
oTBeTa.

TpeboBaHUA K BbINOSTHEHMIO 3a4aHWIA (UMK LUKanbl U KPUTEPUM OLIEHMBAHUS)

YpoBeHb
Kputepun oueHnBaHns KOMNEeTEHLMN copmupoBaHHocTy | LLkana oueHok
KOMMEeTEHLNI

B mecme ripasurnbHO 8binonHeHHbIx 3adaHut 51-100%, ymo

. lNosbiweHHbIU
coomeemcmeyem rosIHOMY OC80EHUK KOMIemeHyud. osbiwe u

ypoeeHb

o 3aumeHo
bGa3zoenbll yposeHb
lMopozoenili yposeHb
B mecme npasusnbHO 8bInonHeHHbIX 3adaHuli He 6onee 50% unu mecm Hevdosiemeo-
He npedcmasenieH 808Ce, 4YMO COOMBemMcmeyem He OC80EHUH - V!
pumesnbHo

KomremeHuyud.

MepeyeHb mem peghepamos.

. IudbpakpacHasa n pamaHoBCcKasi CNEKTPOCKOMNMUS.

. CnekTpockonus aaepHOro MarHMTHOro pe3oHaHca.

. MazoBasa xpomaTtorpadms.

. BbicokoahdhekTMBHas XKnagkocTHaa xpomaTtorpadus.

. KanunnsapHeii anektpogopes.

. Xumnyeckune n 6noceHcopbl B aHanu3e opraHM4eckux BeLecTB
. TecT-cuctembl B aKCrnpecc-aHanuse.

. MeTponorunyeckue xapaktepucTmkm MeTogoB aHanu3aa.

. XeMoMeTpuieckme npmembl 06paboTkn pe3ynbTaTos.

O©CoONOOOBRRWN -

OnuncaHne TexHomnormm nposegeHunA

Pegbepam — daBnseTca camocTodaATesibHoOM paboTon obydarollerocs, npeacTaBnsalowmnm cobon
KpaTkoe W3fnoXeHve B MNUCbMEHHOM BMAE MOJSTyYEHHbIX pe3ynbTaTOB TEOPEeTUYEeCKOro aHanmsa
onpedeneHHoONn TeMmbl, rge aBTOp packpbiBaeT CyTb Uccregyemon npobrnembl, NPUBOAUT pasfinyHble
TOYKM 3pEHNS, a Takke COBCTBEHHbIE B3rMsabl HA Hee.

O6bem pedeparta moxeT gocturatb 15 — 20 cTpaHuu Yepes 1.5 nHTepeana; Bpemsi, OTBOAMMOE
Ha ero noarotoBky — OT 2 Hegenb [Jo Mecsdua. [llogrotoBka pedpepata nogpasymeBaeT
CaMOCTOATENbHOE U3YyYeHWe CTYOEeHTOM HECKOMNbKUX NMTepaTypHbIX WMCTOYHUKOB (MOHOrpadumin,
Hay4HbIX CTaTen, NUHTEPHET-UCTOYHMKOB U T.4.) NO TEME, HEe paccMaTpyMBaeMon NoapoBHO Ha nekumu,
cucTemMaTm3aumio matepmana n KpaTkoe ero UsnoxeHue.

Pabota Hag pedepatom npegnonaraet yrnybneHHoe msyyeHue, aHanu3 u cuctemaTmyeckoe
n3noxeHve n3bpaHHon npobnemMaTnkmM, pa3HOCTOPOHHIOK OLEHKY ee COAepPXXaHUsA 1 3HaveHus. JormkeH
ObITb HANMMCaH YeTKUM, SACHbIM, NUTEPATYPHO MPAMOTHBLIM SI3bIKOM, MU3IOXEHWE AOMKHO YAOBMNETBOPSTH
OCHOBHbIM FIOrM4YecKMM TpeboBaHMAM OMNpeadeneHHOCTH, MNOoCneaoBaTenbHOCTUN, A0Ka3aTenbHOCTU.
KntoyeBble MOHATMS U TepMUHbI, 0O6CyXaaemble U MUcnosnb3yemble B pedepaTe, AOMKHbI ObiTb TOYHO



onpegeneHbl, 3aKOHbl - TOYHO CPOPMYNMPOBaHbI, BCE pacCyXAeHUs JOIMKHbI BECTUCH B CTUNE HayYHOM
anckyccun, 6biTb  OBOCHOBaHHbIMKM, OMMPaTbCA Ha akTbl M NIOTMYECKU CBHA3AHHO BeCcTU K
onpegeneHHsIM MAeaM 1 runoTesam, pesynbtatam u BbiBogam. B 3aknioveHnn ymMecTHO AaTb KpaTkoe
pestoMe, WUTOrM W BbIBOAbI MNpoAenaHHon paboTbl, NOAYEPKHYTb €e 3HavYeHwe Ans pasBuUTUS
WHCTPYMEHTanbHbIX METOA0B aHanusa, oxapakrepu3oBaTb HanpasIieHUsA N NepCrnekTVBbl AarbHENLNX
nccrnegoBaHUn.

HanucaHHbIn pecdbepaT npeabaBnsaeTcs npenogasaTtento Ans nposepkn. Ecnv Bo3HuMkaeT
HeobxoaumocTb gopaboTkM cogepxaHusa pedpepaTta, TO npenogaBaTeNnb BO3BpallaeT PyKONUCb
oby4yarowemycs. 3awmTta pedpepaTta ocyllecTBnsieTcda B hopme YCTHOro Aoknaga B MPUCYTCTBUM
CTyAEeHYeCKoW rpynnsl 1 npenogasaTens(nen).

TpeboBaHUA K BbINOSTHEHUIO 3a4aHWI (UK LKaMbl U KPUTEPUM OLEHNBAHMS)

Kpumepusimu oueHKku peghepama S16Msiomces. HOBU3HA TeKcTa, 060CHOBAHHOCTb BbIGOpa WUCTOYHWUKOB
nuTepaTypbl, CTerneHb PackpbITUS CYLLIHOCTU BOMNpoca, cobnioaeHns TpeboBaHuii K 0popMIIEHUIO.

YpoBeHb
Kputepun oueHnBaHns KOMNEeTEHLMN copmupoBaHHocTy | LLkana oueHok
KOMMEeTEHLNI

BoinonHeHbl ece mpebogaHusi K HanucaHuiw U 3awume pegepama:
coomeemcmeue nnaHa meMme pegepama; coomeemcmaue cooepxKaHusi
meme u nnaHy pegepama; nonHoma u anybuHa packpbimusi OCHOBHbIX
noHamut  npobnemsi;  ymeHue  pabomamb €  jumepamypod,
cucmemamusupogame U CMpyKmypuposame Mamepuars; npagusibHoe
ochopmrieHUE  CCbITOK Ha UCMOAb3yeMyro Jfiumepamypy; YMeHue
obobwampb, cornocmaensamb  Pasfiud4Hble  MOYKU  3PEeHuUs 1o lNoebIweHHbIU
paccmampugsaemomy eorpocy, apa2ymeHmuposams OCHOBHbIE ypOBeHb
rnonoxeHusi U 8bIBOObI, omcymcmeue  opghoespachudeckux  u| basosbil yposeHb
CUHMaKCU4YeCcKux owuboK, cmusucmu4yeckux mnozgpewHocmedl, , 4mo|lopozoebili ypoeeHb
coomeemcmeayem MofIHOMY OC80EHUI0 KOMIemeHyud.

BbironHeHbl OCcHO8Hble mpebosaHusi K pegepamy, HO [pu 3Mom
donyuwieHbl Hedoyembl. Vimeromcss  Hemo4YyHoCMmu 8  U3J/I0XKeHUU
Mamepuarna; omcymcmeyem Jjio2udeckasl rocredoeamesibHoCmb 8
CYXOeHUSIX; UMetomcs yryweHust 8 0ghopMIIEHUU, YMO coomeemcmeayem
0CBOEHUI0 KoMremeHUudu.

Tema pechbepama He packpbima, Ob6Hapyxugaemcsi CyulecmeeHHoe
HernoHuMmaHue rnpobnembl. Tekcm MO/IHOCMbIO 3auMCcmeoeaH U3 Heydosnemeo-
UHMEPHEM-UCMoYHUKa unu pegepam He npedcmassieH 8osce, 4mo pumersnsHO
coomeemcmeyem He 0C80EHUIO KOMIemeHyud.

3aumeHo

20.2 NMpomexyTo4yHasa aTrectaums
lMpomexyToyHas aTTecTaums no AUCUMMIIMHE OCYLLECTBNAETCS C NOMOLLBIO CReayoLwmx
OL€HOYHbIX CPeacCTB:
CobecedosaHue o sKk3ameHaUuUOHHbIM bunemam
(HaumeHosaHue OUeHOYHO20 cpedcmea NMPoMEXYMmOYHOU ammecmauyuu)

MepedeHb 80MpPocos K 3k3ameHy (3ayemy) u nopsidok ¢popmuposaHusi KM

Paspgen 1. BBegeHue

Obwasn xapakrepuctvka OU3NKO-XUMUYECKMX MeTogoB aHanunsa. OCHOBHble MeTogudeckue npuemsbl,
ncnonb3yemble B (PU3NKO-XMMUYECKMX METOOAX aHanunsa.

Pazpgen 2. CnekTpanbHble MeTOAbl aHanu3a

OcHoBHOW 3aKkoH ceeTonornoweHns. OrpaHnyeHnss NpuMeHMMocTn 3akoHa byrepa—/lambepTta—bepa.
CnektpochotomeTpna B BMAMMON U ynbTpaduonetoBon obnactu. JIIOMUHECUEHTHbIN aHanms.
MHppakpacHaa n pamaHoBcKasa cnektpockonunda. KavyeCTBeHHbIM M KONMYecTBeHHbIM aHanm3 no UK-
crnektpam. CTPYKTYpHO-TPYyNMnOBOW aHanu3 oOpraHn4yeckux coeuHeHnn. CnekTpocKkonusa siaepHoro
MarHuTHoro pesoHaHca. Macc-cnektpomeTtpusa. O6was xapakTepuctuka Metoda. KauyecTBeHHbI M
KONMYECTBEHHbIN aHanna. MNpakTnyeckoe NpuMeHeHue.



Paspen 3. XpomaTtorpacdmnueckne metoabl aHanusa.

XpomaTorpagumyeckne MeTodbl aHanmM3a W ux  Knaccudmkaumsi.  TeopeTunyeckne  OCHOBLI
xpomatorpadgudeckoro metoga. [lapameTpbl yAepXuBaHUA B SMIOEHTHOW  XpomaTtorpagum.
KayeCTBEHHbIN W KONMUYECTBEHHLIA aHanuM3 XpomaTtorpamm. [asoBas xpomatorpadmsa. OCHOBHble
nonoXxeHuss Metoda. XapakTepucTuka CcOpOEHTOB W  SMOEHTOB AN ras3oBOM  XpomaTtorpadum.
AfncopbunoHHass n pacnpegenuTenbHasa rasoBas xpomatorpadus. OCHOBHblE Y3rnbl XxpomaTorpada.
YKnpokoctHas xpomaTtorpadus. Beibop copOeHTOB M 3moeHTOB. BbicOkoadhdekTuBHas XuakocTHas
xpomatorpadumsi. HopmanbHo-thasHass M oOpauleHHo-pa3Has xpomatorpadus. VoHooOMeHHas
xpomatorpacumsi. Copbuma opraHnyecknx BelwlecTB. AddurHHaa xpomaTorpadus. XapaktepucTuka
mMeToga. TOHKOCnomHass u GymaxHaa XxpomaTorpadums. KauyeCTBEHHbI U KONMMYECTBEHHbLIA aHanus
aMUWHOKMCIOT 1 NenTNaoB.

Paspen 4. dnekTpoxumunyeckue MetToAbl aHanusa

OnekTpoxmmuyeckne Metoabl aHanmsa. Knaccudumkauums, npsiMmbie M KOCBEHHbIE 3MEKTPOXUMUYECKNE
mMeToabl. MNMoTteHumnomeTpus. NoTeHUMmomeTpuyeckoe TUTpoBaHue. KynoHomeTtpuyeckun aHanms. MNpavas
KynoHomeTpuda. KynoHomeTpuyeckoe TutpoBaHue. KoHayktomeTpusa. Knaccudmkauma meTonos
KoHaykTomeTpun. Knaccmndumkauma BonbtamnepoMeTpnyecknx metogos. Knaccuueckas nonsporpadpus.
lMpuMeHeHne B opraHuyeckon xumuun. MHBepcuoHHas BonbTamnepomeTpus. BonbTamnepomeTpusa c
TBEPAbLIMU anekTpogamu. AMnepomeTpmyeckoe TMTPOBaHMe.

Paspen 5. CpeactBa n Metoabl ONepaTMBHONO aHaNIMTUYECKOro KOHTPOIS.

MpnmeHeHne TeCT-METOAOB M CEHCOPOB B aHanmM3e opraHnyYecKmx

OnucaHne TexHonormum npoeeneHunaA

lMpomexyToyHaa aTTecTtaums NpoBOAUTCS B COOTBETCTBUM C [lONOXEHMEM O MPOMEXYTOYHOM
aTTecTtaumm obyyaloLmMxca nNo nporpaMmmam BbiCLLErO 0bpa3oBaHms.

KOHTpOnbHO-M3MepUuTenbHble MaTepuarnbl MPOMEXYTOYHOM aTTecTaumu BKNYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONALWME OUEHUTb YPOBEHb MOMyYEHHbIX 3HaHUKW, MO3BONSAKLINE
OLIeHUTb cTeneHb CHOPMUPOBAHHOCTU YMEHWUIA.

TexHonorus npoBeneHna saKk3amMmeHa, BKro4yaeT B cebs:

1. Bblgaya 9Kk3aMeHaUMOHHbIX OUNEeTOB M YUCTbIX JIMCTOB OTBETOB. (JK3aMeHaUMOHHble OuneThbl
BblgatoTcst 00yvaowmMmMcs MHOUBNAYaNbHO).

2. dukcmnpoBaHMe BpeEMEHM Havarna v JoBedeHne 40 CTYAEeHTOB BPEMEHN OKOHYaHUS 9K3aMeHa.

3. OTBeTbl 06yYaOLWNXCA HA 9K3aMEHAUMOHHbIE BUNEeTbl B NMMCbMEHHOM BMAE C 3aNOSIHEHMEM JIUCTOB
oteeToB. (Mpn HeoGXOOMMOCTM B HUX KPOME TeKca MNPUBOOATCA PUCYHKW, CXeMbl, Tabnuubl,
anarpammbl).

4. C6op 3K3aMmeHaLMOHHbIX OMNETOB M NINCTOB OTBETOB.

5. lNMpoBepka NMCTOB OTBETOB U BbICTaBMEHNE OLIEHOK.

Bo Bpems ak3ameHa obyvallMMmcs 3anpellaeTcsi pasroBapuBaTb, XOAWUTb MO ayauMTopuw,
nonb3oBaTbCs COTOBbIMM TernedoHamMu, Linaprankamm, KOHcnekTamu, yvyebHukamu u apyron yy4ebHo-
MeToauYecko nuUTepaTypol, a Takke BHOCUTb MOMETKM B 3K3aMeHaLMoHHble GuneTbl. CTyaeHThl,
HapyLUMBLUME NepeydmcreHHble TpeboBaHus, yaansiTcs C 9Kk3ameHa.



TpeGOBaHMﬂI(BHHOHHGHMK)3aﬂaHMﬁ,umaHbIMKpMTepMMOHGHMBaHMH

KpVITepl/IVI OLEHMBaHWS KOMMNETEHLNNI

YpoBeHb

ccopmmpoBaHHocTy | LLikana oueHok

KOMMNEeTEHLINN

Obyyarowjutics 8 nonHol mepe enadeem meopemuyecKUMuU OcCHogamu
PU3UKO-XUMUYECKUX Memodoe aHasu3a, criocobeH Uriocmpuposams
omeem ripumepamu, ghakmamu, aHHbIMU Hay4HbIX uccriedosaHull,
PUMEHAMb meopemuyeckue 3HaHus Ol peweHus: Npakmu4yeckux
3aday 8 (hu3UKO-XUMUYECKOM aHanu3e, 4mo coomeemcmeayem rnosiHomy
0C80EHUI KoMremeHUud.

lNosbiweHHbIU
ypo8eHb

Omnu4Ho

Obyyarowutics enadeem meopemudeckUuMU OCHogaMu (hU3UKO-
Xumu4deckux memo0o8 aHanu3a, criocobeH unocmpuposams omeem
npumepamu, Oornyckaem He3Ha4yumesbHble oWUBKU, HemoYyHocmu,
Komopble ucrpassieHbl ocne 3amedyaHusi npernodasamerisi, 4mo
coomeemcmeayem He 00CmMamoYHO Mo/IHOMY OC80EHUK KoMremeHyud.

ba3zoebili yposeHs Xopowo

Omeem Ha KOHMPOIIbHO-U3MEPUMesibHbIU Mamepuas HerosHbil, 6e3
obocHosaHul, obbscHeHuUl. [JeMoHcmpupyem Yyacmu4Hble 3HaHUsI
y4ebHo20 Mamepuarna, 3Ha4umersibHble 3ampyOHEHUsT 8 80POcax
npoeedeHuUsI aHanu3a, 4mo rnokasbigaem Hedocmamo4vHoe griadeHue
komnemeHyusmu. OwubKku ycmpaHsitomces no 0ononHUMe1bHbIM
gornpocam rperodasamernsi

lNopozosnkil yposeHb

Ydoenemeopu-
mesibHO

Omeem Ha KOHMPOIILHO-U3MEPUMEsbHbIU Mamepuar
ppaameHmapHbil. Obydarouuticss deMoHcmpupyem
Hecucmemamu4eckue, ompbI8OYHbIE 3HaHUsI, doryckaem epybbie,
npuHyunuanbHbie oWUbKU, KOmopbie He yCmpaHeHbI r1ocrie
00noHUMerbHbIX HaBoOSIWUX 80MPOCO8, YMO coomeemcmeyem He
0CB0EHUI0 KOMremeHyudl.

Heydosnemeo-
puUMesbHO

3adaHus pasdena 20.1. TectmpoBaHue moz2ym Obimb

ucriosib308aHhbl

rnpu npoesedeHuu

OuasHocmu4yeckux pabom ¢ yesnbro OUEHKU 0CMamoYHbIX 3HaHUl no pe3yfibmamam 0C80eHUsT OaHHOU

oucyurniuHbl
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