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BbICLLIEI' O OGPA3OBAHUA
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/ 3aBeqyowmin kapegpon
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02.07.2021 r.
PABEOYASA NPOMPAMMA YYEEHOWU OAUCLUUNIUHDI
51.B.05 VHCTpyMeHTanbHble METOAbl aHanu3a
Koo u HaumeHosaHue OUCL{UHHUHb/ 8 coomeemcmeuu ¢ y'-Ie6HbIM rnriaHom
1. Koa n HaumMeHOBaHMe HanpaBeHMA NoAroToBKU/cneynanbHOCTU:
04.03.01  Xumus
2. Mpodnnb nogroToBkM/cneumnannsauus:
TeopeTnyeckas n akcnepuMeHTanbHasg XmmMus
3. KBanudumkauma BbinycKHUKA: bakanaBp
4. ®dopma oby4eHus: 0oYHas
5. Kacdbegpa, oTBevarwasn 3a peanmsaumio AUCLUUNNUHBLL: _ AHAIIUTUYECKON XUMUU
6. CoctaBuTenu nporpammbl: 316108 AnekcaHap Hukonaeemy A.X.H., AOLEHT

(OUO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PekoMeHOoOBaHa: HMC xumunyeckoro dpakynbteta Ne 5 o1 17.06.2021
(HaumeHogaHuUe pekomeHOyrowel cmpykmypbl, 0ama, HOMEpP MPOMOKO/Ia,
OmMemKu O rnPOOIeHUU 8HOCAMCS 8PYHYHYI0)
8. YueGHbIM roa:_ 2024 / 2025 CemecTp(bl): 7




9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:
pacwupums meopemuyeckue 3HaHuUs U COB8epWEeHCmB8o8amb [pPakmu4yeckue HaeblKu 8
ucrnonb308aHuUU UHCMPYMEHMarsbHbIX ((hU3UKO-XUMUYECKUX) Memodo8 aHasnusa.

3adayu y4ebHoU OuCyUMNUHbI:
e U3yYUmMb mMeopemuyecKue U Mpakmu4yecKkue OCHOB8bI UHCMPyMeHmMarsbHbIX Memodos
aHarnusa, 3Hamb UX 803MOXXHOCMU, O0OCMOUHcmea U Hedocmamku;
e o0gnademe rpakKmuyeckumu rpuemMamu UHCMpyMeHmarbHbIX MemoOo8 aHanui3a Uu
oceoums crnocobbl 06pabomku pe3yibmamos aHasiumu4eckux orpeoeseHud.

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 HaéblkaM; OUCUUMIUHbI, Ors
Komopbix aHHas ducyunuHa sensemcs npedwecmsyrouiel))

ANCUMNIIMHA OTHOCUTCA K BapnaTUBHOW YacTu, (hopMUpyeMOn ydacTHMKaMn obpasoBaTenbHbIX
OTHOLWeHun broka b1

CTy,D,GHTbI ana  n3ydeHud Kypca [OOJDKHbl OCBOUTb  KYpCbl aHanUTUYecKon XUMuN,
MaTemMaTu4ecKomn O6pa6OTKI/I pe3ynbTaTtoB 3KCNnepumMeHTa. [OMmKHbI NMETb npencraB/ieHNA O
XUMHNYEeCKOM aHalmnse:

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

BnaaeTb: NPakTM4eCKMMMN HaBblKaMU XMMNYECKOIo 3KCNnepmmMmeHTa, TeEXHUKUN ©e3onacHocTn npu
ero nposeageHunn.

B pes3ynbtaTe OCBOEHMSI OUCLMMNIWHBI CTYAEHTbl AOMKHbI OBNaAeTb OCHOBHbIMU MOHATUSMU
aHanNUTUYECKOM XUMWUW, 3HAHUSIMU TEOPETUYECKMX OCHOB BaXXHEMLIMX (OUINKO-XMMUYECKNX
MeTOAOB aHanusa, npasunamMmm paboTbl C aHANUTUYECKUM 000pyaOBaHMEM.

OCHOBHblE MOHATUA, 3aKOHbI U METOAbl ANCLMMMMHBI SBASIOTCA OCHOBOW ANs NocreayLlero
ycrneLwHoro npoxoxgeHna NpeaamnnoMHon NpakTukn.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHUA nNo gucumnnuHe/Moaynko (3HaHUSA, YMEHUA,
HaBbIKW), COOTHECEHHbIe C MIIaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUs obpasoBaTenibHOU
nporpaMmmbl (KOMNeTeHLMAMU) U MHAUKAaTOPaMU UX AOCTUXKEHURA:

Koga HassaHwne Koa(bl) Wugmkatop(bl) lMnaHupyemble pesynbTaTtbl 00y4eHusi
KOMMETEHLMM
MKB-1 |CnocobeH MK-1.1 |O6ecneuynBaet cbop|3HaTb: cnocobbl Moucka, XxpaHeHusi, obpaboTku
nposoguTtb  cbop, Hay4YHO-TEXHMYECKOW  [MHdOpMaUmK.
aHanus " (Hay4HoW) YMeTb: OCYyLecTBNATbL aHanus uHdopMauun u3
06paboTKy Hay4HO- MHpopmauun, pasnu4YHbIX UICTOMHUKOB U 6a3 AaHHbIX.
TEXHUYECKOMN Heobxogumon ana|BnapeTtnb: cnocobamu npegcrasneHns
(Hay4HoI) peLueHus 3apgadvmHdopmaumm B Tpebyemom  chopmate C
MHdopmauun, uccrnegoBaHus, NCMNOMNb30BaHNEM WH(POPMALMOHHBIX,
Heobxoaumon Aans NOCTaBMNEHHbIX KOMMbIOTEPHBIX M CETEBbLIX TEXHOIOMNNA.
peLueHns 3agay cneuvanuctom  6onee
XUMUYECKOW BbICOKOW
HarnpaBreHHOCTN, KBanudvkaumm
NMOCTaBMNEHHbIX MK-1.2 |Coctaensiet 3HaTb: CMOcoOblI aHanM3a COCTOSHWUA  HayYHO-
crneunanncTomM aHanuTMYeckun  0630p|TexHUYecKkon Npobnemsbl NyTem nogbopa, U3ydeHus
bonee BbICOKOM nuTepaTypHbIX U cucTeMatusaumn nuTepaTypHbIX UCTOYHUKOB;
KBanudvkaumm NCTOYHUKOB MO|OCHOBHbIE npaeuna  MOQTOTOBKM OT4ETOB,
3aJaHHON TemaTuke, | TpeboBaHusa K Nybnukaumsim u NnpeseHTauusam.
odopmMmnsieT oT4eTbl O|YMeTb: aHanM3MpoBaTb COCTOSIHUE  Hay4HO-




BbIMOSIHEHHBLIX Hay4HO-|TEXHWYECKOW NpobnemMel nyTem nogbopa, nly4yeHus
nccnenoBaTenbCKux " aHanusa nuTepaTypHbIX NCTOYHWKOB;
pabotax no 3agaHHoN|opMynunpoBaTb nToru NPOBOAUMBbIX
dopme uccrefoBaHM B BUOE OTYETOB M HaYYHbIX
nybnvkaumn, BblpabaTtbiBaTb pekoMeHZauuM Mo
NPakTU4ECKOMY  WUCMONb30BAHMIO  MOMYYEHHbIX
pe3ynbTaToB.
BnapeTb: HaBblkaMy W3y4YeHUs, KPUTUYECKOTO
aHanu3a u cuctematM3auum  nuTepaTypHbIX
WCTOYHUKOB, HaBblkamMWy MOAroTOBKM 0630pOB U
0oT4YeTOB no pesynbTatam NPOBOANMBbIX
nccrnegoBaHun.

MKB-3 |CnocobeH MK-3.1 |3HaeTt " MOXeT|3HaTb: TeopeTMdeckne OCHOBbl COBPEMEHHbIX
ncnonb3oBaTb NPUMEHNATL Ha MPaKTUKE|UHCTPYMEHTAaNbHbIX (PU3MKO-XMMUYECKMX)
COBpPEMEHHbIE COBpPEMEHHbIE MEeTOOO0B aHanusa, BO3MOXHOCTU W rpaHuLbl WX
aKCrnepuMeHTanbH 3KCNEepUMeEHTanbHble  [MPUMEHMMOCTW Ans  OnpedeneHus cocrtaBa U
ble W pacyeTHo- meToabl ONS|CTPYKTYpbI BELLeCTBa.

TeopeTuyeckme yCTaHOBMNEHMUS YMeTb: MPUMEHSITb MHCTPYMeHTanbHble (u3mko-
MeToabl ans CTPYKTYPbl XUMWUYECKUX|XUMUYECKNE) METOAbl aHanusa Ans  pelleHust
YyCTaHOBNEHUS coefVHEeHNI 3aaHHON Hay4yHOW MMM TEXHOMOIMYECKOW 3ajauu,
CTPYKTYpbI " OCYLLeCTBNATb MeTporornyeckyto obpabotky u
nccnenoBaHus WHTEpNpeTaumio  pe3ynbTaTtoB  aHaNMUTUYECKMX
peakLMOHHOM N3MEpPEHNI.
CnocobHOCTH Bnapetsb: MeTOoANKaMu npoeeneHus
XUMUYECKUX YCTaHOBMNEHMWS CTPYKTYPbl XMUMUYECKUX COeaUHEHWI
coeavHeHUn  nopg C TMOMOLLbI COBPEMEHHbIX WHCTPYMEHTanbHbIX
PYKOBOACTBOM (PM3NKO-XMMNYECKNX METOOOB).
crneuuanuncta MK-3.2 |CnocobeH nsyyaTb|3HaThb: OCHOBHbIe COBpPEMEHHbIe
bonee BbICOKON PeaKLMOHHY0 3KCMEepPUMEHTaNbHbIE U PacYEeTHO-TeopeTMYECKue
KBanudukaumm. CMOCOBHOCTb MeTodbl  MCCneaoBaHus,  UCNoNb3yemble  Mpu
XUMUNYECKUX peLueHnm NpodeccmoHanbHbIX 3agad
COeaANHEHNN clYmeTb: BblOMpaTb " NPUMEHATb B
NpYMEHeHeM TUMOBbIX|NPOdECCMOHANbHOM AeAaTenbHOCTH
AKCMEePUMEHTANbHbLIX W|3KCMEPUMEHTAaNbHbIE U PacYEeTHO-TeopeTn4eckue
pacyeTHo- MeToAbl MCCneaoBaHus
TEopeTUYECKNX BnapeTb: HaBblkamMy NAaHMPOBAHMA HayYHOro
MeToa0B nccrnegoBaHus, aHanusa nony4aemblIx
pes3ynbTaToB 1 (POPMYITMPOBKM BbIBOZOB

12. O6bem gucuuniuHbl B 3a4eTHbIX eanHuUax/yac. (s coomsemcmeuu ¢ y4e6HbIM MIaHOM) —

4 | 144

Pdopma NpoOMEXYTOHYHOMN aTTeCTALMUMN (3ayem/sK3ameH)

13. TpyAROEeMKOCTb NO BuAaam y4e6Houn paboTbl

3a4eT c oLeHKoMn

TpyaoemMKocTb
Bug y4ebHon paboThbl Bcero Mo cemecTtpam
7 ceMecTp Ne cemecTpa
AyauTOpHbIE 3aHATUSA 108 108
nekyum 36 36
B TOM YMChe: npakTnyeckme — —
naboparopHble 72 72
CamocTosTensHas paborta 36 36
B TOM Yuchle: KypcoBas paborta (MpoekT) — —
dopmMa npoMexyTodHOM aTTecTauum - -
(3k3ameH —  4ac.)
WToro: 144 144




13.1. CopepxaHue AUCLUNIINHBI

Peanusauusa
pasfena

Ne HaumeHoBaHne OVCUUNMNWHLI C

CopepxaHue pasgena UCumniuHb
n/n pasgena guCumMnuHbI MOMOLLIbIO
OHNanH-Kypca,
QYMK*
1. Nekuun
11 Obwaa xapaktepuctuka U3MKO-XUMMYECKUX MeTogoB | https://edu.vsu
B aHanu3a. OcHOBHble MeToauYeckMe nNpuemsbl, ucnonb3yemble | .ru/coursel/vie
BeaeHue 4o
B (pU3MKO-XUMMYECKNX MeTOAax aHanusaa. w.php?id=107
65
1.2 CnekTpanbHble MeToAbl B BELLECTBEHHOM, MOMEKYMSAPHOM U
CTPYKTYPHO-IpynnoBom aHanuae. Cnekrpockonusa B Bugumon | https://edu.vsu
CnekTpanbHble n yneTpaduonetoBoin obnactu. JIIOMMHECLEHTHbIA aHanus. | .ru/coursel/vie
MeToAbl aHanusa WNHdpakpacHas " pamaHoBcKas cnekTpockonus. | w.php?id=107
CnekTpockonusa sS4epHOro MarHWTHoOro pesoHaHca. Macc- 65
CNEKTPOMETPUS.

1.3 XpomaTorpaduyeckme meToabl aHanusa " nx
knaccudpmkaums.  Xpomartorpaduyeckme XapakTepUCTUKM.
Xpomato-macc-cnektpomeTpusi. [asoBas  xpomartorpadous.

OcHoBHbIE y3nbl XpomaTtorpada. Xapaktepuctuka | https://edu.vsu
Xpomartorpaduyeckme | copbeHToB " 3MI0EHTOB. ApcopbunoHHas n | .ru/courselvie
MeToAbl aHanusa pacnpegenuTenbHas rasoas xpomatorpadus. KngkoctHas | w.php?id=107

xpomatorpacus.  Bbibop  copbeHTOB M SMHOEHTOB. 65

BbicokoadhpekTrBHas XnAKocTHas XxpomaTtorpadusi.

AdduHHas Xxpomartorpadus. NoHoobmeHHas

Xpomatorpadus. nockoctHas xpomaTorpadusi.

1.4 Knaccudmkaumsa 9SnekTpoxXxMMmMYeckux MeETOAOB aHanuaa,
npsiMble W KOCBEHHble  MeToabl.  [loTeHumomeTpus.

MHOovkaTopHble  9MnekTpoabl WM AneKkTpodbl  CpaBHEHWS. https://edu.vsu
OneKTPOXMMIMIECKHE KynoHomeTpuyeckne MeToAbl aHanuasa. Mpamas ru/courselvie
MeTOfbl aHanusa KyNOHOMETpHUS. KynoHomeTpuyeckoe TUTPOBaHMe. w.php?id=107

KoHgyktomeTpusi.  BonbTamnepomeTpuyeckne  MeToAbl. 65

Knaccuueckas nonsiporpagus. BonbTamnepomeTpuss C

TBEPAbIMU anekTpogamm. NHBepcroHHas

BONbTamnepomeTpus. AMNepoMeTpu4eckoe TUTpOBaHMe.

1.5 Cpegctea n meToapbl MpumeHeHne TecT-MeTo4OB W CeHcopoB B aHanuie | https://edu.vsu
onepaTMBHOro OpraHn4yeckunx COEeANHEHWIA. XvMnyeckune ceHcopbl. | .ru/courselvie
aHanuMTU4eckoro XapaKkTepuCTUKM U OCHOBHbIE NPUHLMMBLI. BroceHcopbl. w.php?id=107
KOHTpONS 65

2. llabopaTopHble 3aHATUA

2.1 BeogHasa 6ecena. MHcTpykTax no Th. —

2.2 BeegeHve O6was xapaktepucTuka U3MKO-XMMUYECKMX  METOO0B
aHanun3a. OCHOBHblE NpuWEMbl, MNPUMEHSEMbIE B  3TWX -
MeTodax.

2.3 doToMeTpu4eckoe onpegeneHme Megm Unu xenesa —

2.4 CnekTpooTOMETPMYECKOE OnpeaeneHre Xxpoma u mapraHua
npv COBMECTHOM NMPUCYTCTBUM B

25 CnektparneHbie OnpegeneHve HaTpyss W Kanus B pacTBOpE METOL4OM
MeToAbl aHanm3a N -

niameHHon oToMeTPUn

2.6 doToMeTpUuYeCcKoe onpeaeneHme MaHHUTONA UK NakTyno3bl
B BOJHbIX pacTBOpax B

2.7 MoeHTudukauma cnmMptoB B CMECUM METOAOM a30BOW
xpomarorpacun B

2.8 MoHoobmMeHHast xpomatorpacdus. OnpegeneHne obwen
KOHUEHTpauun conen MeTogoM MOHHOro obmeHa B

Xpomartorpaduyeckme =

2.9 OnpegeneHve LUMHKA W HUKENss METOOOM MOHOOOMEHHON

MeToAbl aHanM3a -
XpomaTorpadguu.

2.10 BymaxHasi 1 TOHKOCNoWHas XxpoMartorpadusi. -

2.11 OnpegeneHne KOHUEHTpaLUMU HUKENst METOAOM OCafO04YHOM
Xxpomarorpadun B

2.12 | DnekTpoxumuyeckue MoHomeTpuyeckoe onpegeneHne HATPaToB.. -




2.13 | meToabl aHanuaa MoTeHuMomeTpuyeckoe TuTpoBaHue. OnpegeneHve xenesa
(II) cTaHgapTHEIM PacTBOPOM AMXpoMaTa Kanwusl. B
2.14 KynoHomeTpus. OnpegeneHve meam B pacTBoOpeE. -

2.15 | Cpeactea 1 MeToabl OnpeaeneHne KOHLEHTpaLUUM MOHOB B pacTBOPE C MOMOLLbO
ornepaTruBHOIo WOHCENEKTUBHbLIX MNOTEHLUMOMETPUYECKNX CEHCOPOB B

2.16 | aHanUTU4eckoro YcTraHoBneHue 3aBMCUMOCTU YacToThl konebaHui
KOHTpONS Nbe3oceHcopa 0T KOHLUEHTpauun MOHOB B pacTBope B

* sanonHsemcs, ecru omdernbHbie pa3dessi OUCUUNIIUHbI U3y4aiomcsi ¢ MOMOWbLIO OHNaliH-Kypca. B konoHke Mpumedarue
Heobxo0uMo ykazamb Ha3gaHue oHnalH-kypca unu QYMK. B Opyaux crydasix e s4eliku cmassimcsi poYepKu.

13.2. Tembl (pasaenbl) AUCUUNIIMHBLI U BUAbI 3aHATUX

Buabl 3aHATMI (KONMYECTBO YacoB)
HanmeHoBaHue TeMbl (pasgena)
Ne n/n CamocToaTenbHas
ANCUNNNUHbBI Jlekumn | MpakTunyeckme | JlabopaTopHble paGoTa Bcero
1 BeeneHue. 2 — 4 4 10
2 CnekTpanbHble MeToAbl aHanusa 10 - 24 8 42
3 Xpomatorpaduyeckme MeToabl 10 _ o4 10 a4
aHanusa
4 OneKTpoxummnyeckne MeToabl 10 _ 12 8 30
aHanusa
Cpenctea n meTtoabl
5 onepaTMBHOro aHaruMTU4ecKoro 4 - 8 6 18
KOHTpOIS
UToro: 36 72 36 144

14. MeToan4yeckue ykasaHmsa Ans odoyyarowmxcsa no 0CBOEHNIO ANCLUNIIUHDI
(pekomeHOauuu 0byHarouUMCS Mo 0C80EHUKO OUCUUMNIIUHBI: yKa3aHue Hauboree CrioxHbIX pa3denos, paboma ¢
KOHCriekmamu fieKyul, npe3eHmalyuoHHbIM MamepuarioMm, pekomMeHdayuu ro 8bInofIHEHUIO Kypcoeol pabombl, Mo
opeaaHu3auyuu camocmosimesibHol pabomesi ro ducyurinuHe u dp).

MeToauyeckmne pekomeHgaLMmM No opraHM3aLmMm CamoCcToATENbHOW paboThbl
CamocTtosaTenbHasa paboTa Kak doopma opraHusaumm y4edbHom paboThl npegycmaTpmBaeT
cnegywouine ee BMabl:
e [OBTOPEHME NEKLMOHHOIO MaTepumana;
e n3yyeHne y4yebHoON, y4yebHO-MeToaMYeckorM nuTepaTypbl M MHbIX MCTOYHWKOB MO
WHCTPYMEHTasbHbIM METO4AM aHanm3a n Nx NPUMEHEHWIO;
e [0AroToBKa W HanucaHve pedepaToB Ha 3afaHHble TEMbI;
e [0AroTOBKA K 3K3aMEHY.

Llenb camocTtoaTenbHon paboTbl — 3710 yrnybneHne un paclumpeHne 3HaHuin B obnacTtu
aHanMTMYeCKOn XUMUMK, MHCTPYMEHTalnbHbIX MEeTOOOB aHanusa; (opmmpoBaHMe HaBblka W
MHTEpeca K CaMOCTOATESNIbHOW MO3HaBaTeNbHOW OeATeSNIbHOCTW, YTO MOCHYXUT B Oyayliem
OCHOBaHWEM AN HAaNUcaHUA BbIMYCKHOW KBanngukaumoHHonm paboTbl.

B npouecce wusydeHus kypca Heobxoaumo obpaTuTb BHMMAHWE Ha CaMOKOHTPOSb
3HaHMn. C aTOM uenblo obyyarLmMncs MNocre M3yYeHUs KaaonW OTAENbHOW TEMbI U 3aTeEM
BCEro Kypca no y4yebHuky u SONONHUTENbHOW nutepaTtype OOMKEH NPOBEPUTb YPOBEHb CBOUX
3HaAHUIN C NOMOLLBIO KOHTPOJIbHbIX BOMPOCOB, KOTOPbIE NOMELLEHbI B KOHLE KaXXO0W TEMbI.

[na camMoCToATENBHOrO U3y4YeHUs OTBOAATCS TEMbI, XOPOLLO pa3paboTaHHble B y4ebHbIX
nocobusax, Hay4HbIX MOHOrpadusax M He MOryT NpeacTaBnsaTb OCOOEHHbIX TPYAHOCTEW Mpu
N3y4YeHnn.

CamocTosaTenbHas paboTa peanu3yeTcda: HernocpeacTBEHHO B npouecce ayauTOPHbIX
3aHATUI Ha Kadpeape Npw BbiNONTHEHUK NTabopaTopHbIX paboT; B GubnnoTeke, aoma.

TeKyLwnin KOHTPONb OCyLLECTBASETCHA B POPME KOHTPONbHOM paboThl.

MeTo,quecme peKomMeHaaunm no noaAroToBkKe K KOHTpOﬂbHOﬁ pa60Te
KoHTpornbHasi paboTa — 3TO CPeACTBO NPOBEPKN KOMMNETEHLMIA N0 AaHHOW AUCLMUMMHE.



KOHTpOJ'IbHaFI pa60Ta npegcrasndeT cobown, BbINOJIHEHHYIO B TMACbMEHHOM BUAe,
CaMOCTOATESIbHYHO yqe6Hy+o pa60Ty, pacKkpblBawOLWyO BllageHNe KoOMNeTeHUunamMm CtyaeHTa.

MeTopuyeckue pekoMeHgaunm no NnoAroToBkKe K 3aveTty

I'IpM noAaroToBke K 3a4eTy o6yt-|a+ou.|,|/||7|c;| OOJKeH NOBTOPUTb HpOVI,ﬂeHHbIVI mMaTtepumasn B
cooTBeTCTBMN C yqe6H0|7| HpOFpaMMOIZ, NPUMEPHbIM MNMepeyvyHeEM y‘-le6HbIX BOMNpPOCOB,
BbIHOCALLIMXCA Ha 3K3aMEeH W coepXXallnxcda B AaHHoM nporpamMmmMme, UCNosb3yda KOHCMNEKT
nekumMn un peKkoMeHOOoBaHHYIO JnUTEpaTypy. I'Ip|/| HeobxoauMoCTn MOXeT O6paTI/ITbCF| 3a
KOHcyanaumeﬁ N METOANYECKON MOMOLLIbIO K npenogasartersnto.

15. TMMepeyeHb OCHOBHOM W [AOMOJSIHUTENILHOM nUTepaTypbl, PeCypCcoB WHTEPHET,
Heob6XoaUMbIX AN OCBOEHUA AUCLMUNIIUHbBI (Criucok numepamypbl 0hOPMIISIEINCS 6 COOmeemcmeuu
¢ mpebosaHusmu NOCT u ucrionb3yemcs obujasi ckeo3Hasi Hymepauyus 0risi ecex aud08 UCMOYHUKOS)

a) OCHOBHas nuTepartypa:

Ne n/n NcToYHUK

Qusuko-xumudeckue Memodsl aHanu3sa : y4ebHoe nocobue / K. I. boeonuupiH, H. J1. UeaHueHko, A. H.
LlIkaes [u dp.]. — ApxaHeenbck : CAQY, 2018. — 119 ¢. — ISBN 978-5-261-01281-8. — Tekcm :
951IeKMPOHHBIL // JlaHb : anekmpoHHO-6ubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/161856

6) AononHuTeneHaa nuTepaTtypa:

Ne n/n NcTouHmk

OcHo8bI aHanumu4eckol Xxumuu : 8 2 m. : y4ebHuUK : dnsi cmyad. 8y308, 06y4. Mo XUM. HarnpasneHusiM /
rnod ped. FO.A. Sornnomoea . — Mockea : Akademusi, 2014 . — T. 2 — 409 c.

AHanumudeckas xumus. [Tpobnemsi u nodxolsbi: 8 2-x m. / P. KenibHep, K.-M. Mepme, M. Ommo, M.

3 |Budmep; nepesgod c aHen. A. I. bopaeHko, [u dp.]; nod ped. FO. A. 3ornomosa. — M.: Mup: ACT, 2004.- T.
1.-743c.

Bacunbses B.l1. AHanumu4veckas xumusi : 8 2 kH. / B.l1. Bacunbes.- M. : [lJpogpa, 2004. — KH. 2 : Dusuko-

2

4 xumuyeckue memodb! aHanu3a. — 384 c.

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

6 Bynamoe M.U. lNpakmuyeckoe pykosodcmeo 1o ghomokKoopuMmempudeckum memodam aHanusa / M.U.
bynamos, W.I1. KanuxkuH. — J1. : Xumus, 2001. — 408 c.

7 |3pHem P. SIMP e o0Hom u dsyx usmepeHusix / P. OpHem, [Dk. bodeHxayseH, A. BokayH. - M.: Mup, 1990. —711 c.

8 |CakodbiHckuli K., Ananumudeckasi xpomamoepagpusi / K., CakodbiHekud [u 0p.]. - M. : Xumusi, 1993.- 464 c.

9 lMpakmuueckas ea3osas u XudkocmHasi xpomamoepachusi : y4eb. nocobue / b.B. Cmonspos [u dp.]. —
Cri6. : N38-eo0 Cl16 yH-ma, 2002. — 616 c.

10 Pydakoe O.b. ®u3suko-xumudeckue cucmembi copbam—copbeHm—a3ntoeHm 8 XUOKOCMHOU
xpomamoepacpuu / O.b. Pydakos, B.®. CenemeHes. — BopoHex: MN30-e0 BopoHex. yH-ma, 2003. — 240 c.

11 I ?_LVIZCC %40801-/061:1 MOHKOCIoUHOU xpomamozpachuu : 8 2 kH. / @. [elicc. — M. : Mup, 1999. — T.1. — 405 c.
;T.2. - c.

12 BbyodHukos I'.K. OcHo8bI co8pemMeHHO20 ariekmpoxumudeckoeo 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 pead.
O. M. lNempyxuHa — M.: Hay4Hbil mup, 2000.- 143 c.

14 Kanau A.B. BeedeHue 8 ceHcopHnbil aHanu3 / A.B. Kanau, A.H. 35608, B.®. CenemeHes. — BOpoOHeEX :

Hay4Hasi kHuea, 2007. — 164 c.

Kanay A.B. CeHcopebl 8 aHarnu3se 2a308 u xudkocmel : MoHoepachusi/ A.B. Kanau, A.H. 3565108, B.®.

15 |CenemeHes ; [Hayd. ped. B.®. CenemeHes] .— BopoHex : BopoHex. uHcmumym [focripomuegonoxapHou
cryx6bu1 MHC Poccuu, 2011. — 240 c.

Xumuyeckue ceHcopsi : [pobnembl aHanumudeckol xumuu / [X.3. bpaliHuHa u 0p.] ; Poc. akad. Hayk,
16 |OmoeneHueHue xuMuu U Hayk o Mamepuarnax, Hayd. coeem ro aHanum. xumuu ; nod ped. FO.I. Bnacosa
; [cocm. FO.I". Bnacos]. — Mockea : Hayka, 2011. — 398 c.

bobpewosa O.B. [lomeHyuoMempu4ecKue CeHCopbl Ha OCHO8e UOHOOOMEHHUKO08 Or1s1 aHannu3a 800HbIX
17 |pacmeopos : y4ebHoe rocobue / O.B. bobpewosa, A.B. lNapwuHa. — BopoHex : U30amernbcko-
rnonuepaguyveckul yeHmp BopoHexckoeo eocydapcmeeHHo20 yHUsepcumema, 2012. — 153 c.

OcHoebI aHanumu4eckol XuMuu : rnpakmu4eckoe pykogodcmeo : y4eb. nocobue 0Ons sy3oe / B./.
®adeesa [u Op.] ; nod ped. KO.A. 3onomosa. - M. : Bbicw. wk., 2001. - 463 c.

18



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

Bacunbes B.T1. lNpakmukym o aHanumudeckou xumuu : y4eb. nocobue 0ns sy3oe / B.I1. Bacunbes, P.I1.
Mopososa, J1.A. KouepauHa. - M. : Xumus, 2000. - 328 c.

AnekcaHoposa T.[1. AHanumu4yeckas Xumusi U ¢bu3uKo-xuMmu4yeckue Memoob! aHanu3a [O1eKmpoHHbIU

20 |pecypc]: yueb. nocobue / AnekcaHoposa T.I1. - Hosocubupck : M3d-eo HI'TY, 2016. - 106 c. - ISBN 978-
5-7782-3033-0 - Pexum docmyna: http://www.studentlibrary.ru/book/ISBN9785778230330.html

Barnoea (Konbinosa) B. [. AHanumudeckas XumMusi U (ou3uKo-xumudeckue memoOdsi aHanu3sa: [pakmukym
Onisi bakanaspos : y4ebHoe nocobue / B. []. Banoesa (Konkinosa). — Mockea : Jawkoe u K, 2017. — 200 c.

19

2L 1Z ISBN 978-5-394-01301-0. — Tekcm : ar1ieKmpoHHbIU // JlaHb : a5iekmpoHHO-6ubnuomeyHas cucmema. —
URL: https://e.lanbook.com/book/94016
CarnbHukosa E.B. lHcmpymeHmarnbHble MemoObi aHanu3a. TeopemudecKkue OCHO8bI U rpakmu4ecKoe
0y |MPUMeEHeHue [OnekmpoHHbIl pecypc]: y4ebHoe nocobue / CanbHukosa E.B. - OpeHbypa: OY, 2017. -

121 c. - ISBN 978-5-7410-1725-8 - Pexxum docmyna:
http://www.studentlibrary.ru/book/ISBN9785741017258.html

Madep B.P., lNpakmu4eckas 8bicokoaghghekmueHasi XUOKOCMHas XpomMamoepagusi [SreKmpoHHbIL

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

lMNawkoea E.B., CnekmparsbHblie Memodbl aHanu3a [SrekmpoHHbIl pecypc]: YuyebHoe rnocobue / E.B.
lMawkoea, E.B. Bonocoea, A.H. lLlunyns, FO.A. besauHa, lna3syHoea H.H - Cmasporions : ATPYC
Cmasporonbcko2o 2oc. agpapHo20 yH-ma, 2017. - 56 c. - ISBN -- - Pexxum docmyna:
http://www.studentlibrary.ru/book/stavgau_00134.html

Cepzees H.A., OcHosbl K8aHMoO80OU meopuu 10epHO20 MagHUMHO20 pe3oHaHca [SrneKkmpoHHbIU pecypc]
25 |/ H.A. Cepeees, [.C. PabywkuH - M. : Jloeoc, 2017. - 272 c. - ISBN 978-5-98704-754-5 - Pexum
docmyna: http://www.studentlibrary.ru/book/ISBN9785987047545.html

Eemroeun I A., Snnekmpoxumudeckue (6uo)ceHCopbl Ha OCHO8E CyrpaMOneKynsipHbIX CMPYKmMyp

26 |[GnekmpoHHbil pecypc]/ T.A. EemroeuH, U.N. Cmolkos - KazaHb : KasaHckul MY, 2016. - 298 c. - ISBN
978-5-00019-722-6 - Pexum docmyna: http://www.studentlibrary.ru/book/ISBN9785000197226.html
TepeweHko A.l., BHympunabopamopHbIli KOHMPOsb Ka4ecmea pe3ysibmamos aHasusa ¢
ucrionb3o8aHuem nabopamopHoUl UHhopMayUOHHOU cucmembl [BriekmpoHHbIl pecypc] / A.T.

27 |TepeuweHko, H.I1. MNukyna, T.B. ToncmuxuHa. - 2-e u3d. (an.). - M. : BUHOM, 2015. - 315 ¢. (MemoOdni 8
xumuu) - ISBN 978-5-9963-2522-1 - Pexxum docmyna:
http://mww.studentlibrary.ru/book/ISBN9785996325221 .html

Hugpmanuees C. N. Tepmuueckul aHanu3 (meopus u npakmuka) : y4eb. nocobue / C. N. Hugpmarnues, U.
B. KysHeuosa, J1. B. JlbieuHa, Y. A. CapaHos. - BopoHex : BI'YUT, 2018. - 56 c. - ISBN 978-5-00032-370-
0. - Tekem : anekmpoHHbIl // O6C "KoHcynbmaHm cmydeHma" : [catim]. - URL :
https://www.studentlibrary.ru/book/ISBN9785000323700.html

LlIkonbHukos E. B. ®usuko-xumudeckue memods! aHanu3a. TeopemuyecKkue 0CHO8bI U KOHMPOIIbHbIE
3adaHus : y4ebHoe nocobue / E. B. LlIkonbHukos. — CaHkm-lNemepbype : CrI6l7ITY, 2020. — 52 ¢. — ISBN
978-5-9239-1189-3. — Tekcm : ariekKmpoHHbIl // JlaHb : 3anekmpoHHO-6ubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/159314

24

28

29

B) MHPOPMALMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE pPecypchbl (0OduLmanbHbie PECYPChbl MIHTEPHET)*:
Ne
n/n

Pecypc

OneKkTpoHHO-6nbnuoTeyHasa cuctema "YHuBepcuteTckasa bubnumoteka online" http://biblioclub.ru/
OneKkTpoHHO-6nbnuoteyHas cuctema "fanp" https://e.lanbook.com/

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

O6pasoBaTtenbHbI nopTan "OneKkTpoHHbIM yHMBepcuTeT BIY"https://edu.vsu.ru/

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

«AHanutuka-Mup npodpeccmoranos» NHTEPHET MOPTAN XUMNKOB-AHANTUTNKOB
http://www.anchem.ru/

VIHTepHEeT-pecypcbl N0 METOA4AM XMMUYECKOro aHanumaa - http://www.rusanalytchem.org

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

(N O O~ WIN|F

* Brauane ykassiBatotcst ObC, ¢ KoTopeIME HMeroTcs JoroBopa y BI'Y, 3aTeM OTKpEITEIE 2IeKTPOHHO-00pa30BaTeIbHBIE
pecypcHlL, OHIaiH-Kypchl, D YMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obGecnevyeHus AnNA CamMOCTOATEeNbHOM paboThbl
(y4ebHo-memoduyeckue pekomMeHOayuu, ocobus, 3adayHUKU, Memodu4YecKue yKal3aHusl 0 BbIMOTHEHUIO
rpakmu4ecKux (KOHMpOoJIbHbIX), Kypcosbix pabom u 0p.)

Ne NcTouHmK
n/n
1 356108 A.H. AHanumuyeckas xumus : y4ebHo-memodu4deckoe nocobue 0Oris 8y3oe / A.H. 3565108. —
Boporex: 3damenbckuti 0om BI'Y, 2015. — 74 c.



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
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=10765

KpbicaHosa T.A. @u3uko-xumuyeckue Memoodb! aHanu3a fnpupoOHbIX cOeOUHeHUl: xpomamoepachusi u
2 | cnekmpockonusi : y4ebHoe rnocobue / T.A. KpbicaHosa, [.J71. Komosa, B.A. KpbicaHog u Op. — BopoHex
. s0amenbcko-nonuepaguyeckull yeHmp "Hay4Has kHuea", 2016. — 62 c.

3 35615108 A.H. OcHosbl aHanumuyeckol xumuu. lNpakmukym : y4ebHoe nocobue 0151 8y3o8 / A.H.
3565108. — BopoHex : Is0amenbcko-rnonuepaghudeckuli yueHmp «Hayyrnas kHuza», 2019. — 136 c.
3565108 A.H. ®usuko-xumuyeckue MmemoOds! aHanu3a. [pakmudyeckoe npumeHeHue : y4ebHoe nocobue
4 | /A.H. 3a6n0s, H.B. MupoHeHko. — BopoHex : M30amenbcko-rnonuepagbudeckuli yeHmp «HayqHast
KHuea», 2019. — 128 c.

17. O6pa3oBaTenbHble TEXHOSMOrMMU, MUCNOSNb3yeMble NpuU peanusauum y4eOGHOMU
OUCUMNSINHBI, BKMO4Yaas [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorumn (AOOT),
3neKTpoHHoe oby4yeHue (J0), cMellaHHOe OOy4YeHue):

lpu peanusayuu AucyuniuHbel Mo2ym npo8odUMbLCS pasfudyHble murbi fAekyul (6eodHas, 0630pHas u m.d.),
ceMuHapckue  3aHamusi  (npobriemHble,  OUCKYCCUOHHble U  m.0.), MPUMEHSIMbCSI  OUCMAaHUUOHHbLIE
o6pasosameanb/e mexHosiocuu 8 4Yacmu O0C80€eHUA JIeKUUOHHO2O0 Mamepuaria, I'I,DOBGOGHUFI meKyLueU

ammecmauuu, camocmosimesibHol pabomel o ducyunauHe unu omoesnbHbiM ee pas3denam U m.d. [lpu
npumeHeHuu 30 u [JOT Heobxodumo 6 .15 8) ykaszamp UCMOMbL3yeMble PeCYPChbl (CM. MPpUMep 8bilue)

Ona [ocTwkeHus uenn O0CBOeHMs ydebHOM OMCUMNNWUHBI, MNOBbILLEHWA KavecTBa
obpasoBaHna Un GHOPMMPOBAHUA KOMMETEHUWA UCMONb3YKTCSA ayauTOpHble  (Nekuumu,
nabopaTtopHble) U BHeayguMTOPHble/MHTEPAKTMBHbIE (CaMocTosiTeNnbHasi paboTa CTy4eHTOB)
dopMbl 06yYeHMS.

Kpome ToOro, npu peanusauum y4ebGHOM OUCUUNANHBI MOrYT ObITb MCMNONb30BaHbI
3NIEMEHTbI 3NEKTPOHHOro obyyeHus (30) n AncTaHUMOHHbIE OBpasoBaTesibHbIE TEXHOMNOrmmn
(OOT) B 4actTn oCcBOEHMSI NEKUMOHHOrO MaTepuarna, NpoBeAeHUs1 TEKYLLEN U MPOMEXYTOYHOM
aTTectauuu, npoBedeHus 4Yactm nabopaTopHbiX paboT M camMoCToATESNIbHOW paboTbl
obyvaowmxca  no  AucuMnnunHe,  nossonswowme  obecneumBatb  ONOCpPefOBaHHOE
B3aMMoeNcTBMe (Ha pacCcTosiHMKM) npenogaBaTtenen n oby4varomxcs, BKNOYas MHCTPYMEHTbI
3MEKTPOHHOM MH(POpMaLMOHHO-06pa3oBaTenbHON cpeabl BIY «OnNeKTpoHHbIN yHUBEpCUTET
BIryY» (https://ledu.vsu.ru), npoBeaeHne BebuHapoB, BUOEOKOH(EPEHLMA, B3aUMOAENCTBUE B
couceTsiX, NoCpeaCTBOM 3MIEKTPOHHOM MOYThl, MecceHmKepoB. [ns OCBOEHUS AUCLMMNUHDBI
pekoMeHOyeTCs CMMCOK NuTepaTypbl N pecypcbl AN 3NeKTPOHHOro obyyeHuns (30) (n. 15)

AyOumopHsble:
OCHOBHbIMX BMAAMU ayauToOpHOM paboTbl ABMASAOTCA Nekumm n nadopatopHble padoTbl. OHK
pewaT 3agayn opMUPOBaAHUA U PasBUTUSA NPOECCUOHANbHBLIX YMEHUA U HaBbIKOB
oby4atoLmnxcs.

Jlekyuu BknoYaloT B cebs nocnegoBaTtenbHOe U3NOXeHWe MaTepuana npenogasarenem
B TOM u4ucne C MWCMNOMb30BaHUMEM MyNbTUMEOUMAHOrO NpoekTopa ANnd KOMMbTEPHOW
npeseHTaumMm 1 Bugeomartepumarnos.

JlabopamopHbie pabombl — ¢opma opraHuszaumMm oO0y4veHusl, UMHTerpupyroLas

TEOPETUKO-MEeTOA0NOMMYEeCKNe 3HaHUS, NpakTUYeckne YMEHNA N HaBblKU CTYAEHTOB B €4NHOM
npouecce y4ebHo-uccnegoBaTenbCKOro xapakrepa.
B xoae BbinonHeHus nabopaTopHbIX paboT CTyAeHThl BbipabaTbiBalOT YMEHUSA aHanM3mpoBaThb,
aenatb BbiBogbl U 0600LieHMs, NOMb30BaTbCA PasfUYHbIMW - NPUEeMaMn  U3MEepPEeHUn,
WHCTPYMEHTanNbHbIMM  MeTo4aMu  aHanu3a, OodopMAsaTb pes3ynbTaTbl  3KCNEPUMEHTOB.
dopmMmumpyloTCa NpakTuyeckne npodeccuoHarnbHble HaBbikM ObpalleHnss C aHanuMTU4YeCcKUM
obopyaoBaHueMm.

BHeaydumopHnbie:
Pabota B rnobanbHonm ceTu (Mcnonb3oBaHue WVIHTEPHET-TEXHOMOIMI), MOUCK Hay4YHOW U
MeToau4eckon nHopmaumm, HanmcaHue pedepara.



18. MaTepunanbHO-TeEXHUYECKOEe obecneyeHne AUCLUNIINHDI: (pu Ucnonb308aHUU
nabopamopHo2o o6opydosaHUs yKasbleamp rosHbIU nepeveHs, npu 60bWomM Konudecmee 060pydo8aHUsi MOXHO
8bIHecmu OaHHbIl pa3der 8 NpusoxeHue K paboyel rpospamme)

MynbTumeamna npoektop BENQ, HoyToyk 15 Toshiba, Cnektpodotometp CP 46, MoHomep-OB-74,
doTtokonopmmeTp — KOK-2, NMnameHHbii boTomeTp — [TAXK-1, Ma3oBbi xpomaTtorpad «Xpom»-4,
AHanuntnyeckme Becbl OHAUS PAB4C

19. OueHo4HbIe cpeancTBa AnsA nposegeHus TeKytLleﬁ n HpOMe)KyTO‘-IHOﬁ aTtrecTtauum

Mo peweHunto kadepbl OLEHKM 3a 3K3aMeH/anddepeHUnpoBaHHbIN 3a4eT/3a4eT MoryT
ObITb BbICTaBIIEHbI MO pe3yfibTaTaM TeKyLlen aTTecTaunmn obydaroLerocs B ceMecTtpe, HO He
paHee, YeM Ha 3aKNYUTESNTIbHOM 3aHATUW. [Npy Hecornacum CTyaeHTa C OLEHKOW NocreaHnin
BNpaBe caaBaTb 3k3amMeH/3a4eT Ha 06l MX OCHOBaHUSIX.

MopsiAoK OLeHKM OCBOEHMSI 0byYarowmmMmcs y4ebHoro maTepvana onpeaenseTcs
cofepXaHueM creayoLmx pasgenos ANCLMNNHGI:

rll\}lg_l HammeHOBaHM?Mp:;)J;lﬁ:)a AUCUMITIARBL | 1nerenuumsi(n) :i%ﬁ_:m‘};%ﬁé}: OLieHouHbIe CpeacTsa
1 |Pasgen 1.1, 2.1, 2.2. BeegeHue MK-1 HE;; JlabopamopHasi paboma Ne 1
2 E:iﬂ:ﬂl ;'iﬁl'g;zj' CnextpankHele MK-3 HE?; JlabopamopHasi paboma Ne 2
3| Xpomarorpacmieowe vetons ananmsa | 3 kg |/Te0opamopyan pagoma e
4 | merposmniesi veTons! ananusa k3 fkap | TaGopamapan padoma Ne
5. |weron onepamueoro avanmmmeoioro | M1 | MKLL | sbopamopnas pacoma e
KOHTPOSSA
Bopaia rouTpon - Sxaamton Mepevetib gonpocos

20 TunoBble oOUEHOYHble cpeAcTBa U MeTOAMYECKUEe MaTepuanbl, onpegensrowime
npoueaypbl oLeHUBaHUSA

20.1 TeKywuin KOHTPOSb YCNeBaemMoCTu
KoHTponb ycneBaemocTy No ANCUMMNIIMHE OCYLLECTBIIAETCS C MOMOLLBIO CeayLNX OLEHOYHbIX

CpencTs:
JlabopamopHbie pabomsi, KoHmpornbHast paboma

(HaumeHogaHuUe OUEHOYHO20 cpedcmea meKyu,e20 KOHMpOoJisl ycriegaemMocmu)

MepeyeHb 1abopamopHbix pabom:

e JlabopatopHasa pabota Ne 1. Obwas xapakrepuctmka OU3NKO-XMMUYECKMX METOLAOB aHamnu3a.
OCHOBHbIE NPUEMbI, MPUMEHSIEMbBIE B 3TUX METOAAX.

e JlabopatopHasa paboTta Ne 2. CnekrpanbHble MmeToabl aHanmn3a. CneKkTpocKonusl NOrmnoLleHNs B
BMOMMOM gmanasoHe. MIK-cnekTpockonusl, KaYeCcTBEHHbIN N KOSIMYECTBEHHbIN aHanna.

e JlabopatopHasa pabota Ne 3. Xpomatorpaduueckme MeToAdbl aHanui3a. KadecTBeHHbIN WU
KONMYeCTBEHHbIN aHanms.

e JlabopatopHaa pabota Ne 4. J3nekTtpoxMmuyeckme wmeToabl aHanmsa. KMoHomeTpuueckoe
onpepenexHne HATpaToB. MNoTeHunomeTpuyeckoe TUTpoeaHne. KynoHomeTpusi.

e JlabopatopHaa pabota Ne 5. Xwumwuueckme ceHcopbl. [Mbe303aneKkTpuyeckne CeHCopbl.
MoTeHunomeTpmnyeCKNEe CEHCOPDI.



OnucaHne TexHonormm nposeneHnA

JNTabopaTopHble paboTbl BKOYAOT CAMOCTOATENbHYIO NPopaboTKy TeopeTudeckoro martepuana
obyyatommcsl, u3ydeHMe MeTOAMK TMNPOBEAEHUS UM MNaHUMpOBaHME 3KCMepUMEeHTa, OCBOEeHMe
n3mepuTenbHbIX CpeacTB, 0O6paboTKy M MHTepnpeTaumilo SKCNepUMeEHTanbHbIX AaHHbIX. B pag pabot
BKMIOYEHbI KOHTPONbHbIE 3a4aHWst MO ONPeaeneHul0  HEU3BECTHbIX KOHLEHTpauuiA BeLLecTB,
BbldaBaeMbIX NpenoaaBaTenem.

Mpu 3awmTte nabopatopHon paboTbl (coave oTyeTa O ee BbINONHEeHUN) Oby4YalLWMNCs OOMKEH
ymMeTb O0ObACHATL Lenu, 3agaun, xon npoBedeHus paboTbl, ee peldynbTaTtbl, CAeNaHHble BbIBOAbBI, a
TaKKe OCHOBHbIE KOHCTPYKTUBHbIE 0COOEHHOCTN UCMONb3yeMOro 06opyaoBaHus.

TpeboBaHUA K BbINOSTHEHUIO 3a4aHWMN (MNK LUKanbl U KPUTEPUU OLIEHMBAHUS)

Kpumepuu oueHku nabopamopHoul pabomsi

YpoBeHb
Kputepun oueHnBaHns KOMNeTEHLMN copmupoBaHHocTy | LLkana oueHok
KOMMEeTEeHLNI

Obyyarowulica enadeem meopemu4yecKkUMU OCHosaMu  Memooo8
aHarnu3sa, nabopamopHasi paboma 8blIrosiHeHa, cOefiaHbl rpagusibHble loebiweHHbIl
HabmodeHusi u 86180051 (donyckaromcesi Hekomopsblie ypo8eHb
MariocyulecmeeHHble owWubKu, Komopble cmydeHm obHapyxueaem u| ba3soebil yposeHb
bbicmpo  ucrnipasnisem  caMocmosimesibHO  unu - apu  riomowiu| lNopoz2oekil ypoeeHb
npenodasameniem)., 4mMo cOOMEeMmMcmayem 0C80EHUI KOMIemeHUuUU.
Obyyarowulicas He 3Haem MemoOUKU BbIMOMIHEHUST rpakmuyeckoul
pabombl U ee meopemuyecKux OCHOB8, HE MOXEm CaMOCMOSIMesbHO
npogsecmu uccriedosaHue, dernaem 2pybbie owubKU 8 UHMeprpemayuu Heydosenemeo-
MOMIYYEHHbBIX Pe3ynbmamos, He Moxem cehopMynuposams 8bi800kbl, pumersnsHO
oghopmumb  pabomy, u4mo  coomeemcmeyem He  OCBOEHUK
KomriemeHuyud.

3aumeHo

TecTupoBaHue
Ha 3akniounTensHOM 3aHATUM NPOBOAMTCS TECTUPOBAHUE MO BNageHMo KOMNEeTEHUMAMN.
lMepeyeHb 80rpoco8 KOHMPObHOU pabomei.

TecTt no BnagexHuo MNK-1
1. Boibepute Lenun nonyvyeHmst Hay4HO-TEXHUYECKON MHOpMaLmm
1. XypoxeCcTBeHHO-acTeTMYecKas
2. TexHudeckas
3. Urposad
2. C yero HaunHaeTcs Hanbornee TOYHbIN NoUCK MHdopmaLmmn?
1. Towck no knYeBbIM croBam
2. [Nouck no 3arnaBHbIM BykBam
3. lMouck no pate
3. Kakne ocHoBHble 6a3bl Hay4HOM nHopmaumn?
1. eLIBRARY
2. Scopus
3. Web of Science
4. Het BapuaHTOB OTBETa
4. [0 KakMM UCTOYHMKaM NpoBoauTcs 0630p nNuTepaTypbI?
1. KHurn
2. Cratbu
3. MaTteHTsl
4. Hwn4yero He noaxoguTt
5. Nouncky Hay4yHO-TeXHUYECKOW MHopMaLMM NnomMoraroT



1. Katanoru n kapToTekn
2. TemaTudeckue CnUCKuN nMTepaTypsbl
3. lMNonuuunsa
6. Kakne nyHKTbl 4OMMKHbI BbITb OTpaXkeHbl NPU 0hOpMIIEHMN OTHETA O BbIMOMHEHHbLIX HAY4YHO-
nccnegosaTenbckon paboTbl?
1. CopepxaHue, BBedeHue, 0630p nuTepaTypbl, METOOMKM 3KCNepumeHTa, obcyxaeHue
NoJsly4YeHHbIX pe3ynbTaToB, BbIBOAbI, CMIMCOK UCMOMNb30BAHHOW NUTEpaTypbl, NPUIOXeEHNE
2. Uenb, 3agauu, pesynbTaThl paboThbl, BbIBOAbI
3. HeT npaBunbHOro oteeta
7. Kak Heo6xoanmMo oopMIisiTb OTHET O BbINOSIHEHHbIX HAyYHO-UCCNeaoBaTeNnbLCKon paboTbl?
1. MNpeacTtaBuTb B BUAe pasgenos, Nogpasgenos, NyHKTOB
2. lNpueecTtun 6e3 geneHnsa ogHNUM CNIOLHbIM TEKCTOM
3. CoctaBuTb Taknm obpasom, 4Tobbl KaXxkaas HoBasi MbICiNb Ha4yMHanach ¢ absaua

8. B yem cocTouT 0630p NUTEpPaTYPHLIX UICTOYHUKOB?
1. B aHanuse ncnosib3oBaHHOW nutepaTypbl, OPMYNPOBKE OCHOBHbLIX UAEWN, TEHAEHLNNA,
ncnosnb3oBaHue maTtepuana ansa obocHoBaHus TeopeTmnyeckon 6asbl nccnegoBaHus.
2. B onpeneneHHOM nopsagke NepevncrnsitoTCa UCTOYHUKN NUTepaTypbl
3. lMonHocTblo kKonMpyeTcs Hanbonee noaxoasiLiasi No TemMe KHura
9. Yto gomkHa cogepkaTb OCHOBHasi YacTb OTYeTa O BbINOSIHEHHbLIX HAYyYHO-
nccnegoBaTenbckon paboTbl?
1. Pe3ynbTaTbl TeOpeTUYECKUX U (UNN) IKCNEePUMEHTAsbHbIX WCCeOoBaHUN, OLEHKY
AOCTOBEPHOCTU NOMYYEHHbIX pe3ynbTaToB
2. OBocHoBaHMe HEOBXOOMMOCTM NPOBEAEHUS HAYYHO-MCCeaoBaTeNbLCKOM paboTbl
3. AHanms oTeveCTBEHHbIX U 3apybexHbIX paboT
10. Yto gomkHbl cogepaTb BbIBOAbI B OTYETE?
1. O6006LLeHNE 1 OLLEHKY MOMHOTLI PeLleHnd NOCTaBMEHHbIX 3a4ay paboTbl N OTAENbHbIX
ee aTanoBs
2. Kpatkoe noBTOpeHue Bcero xoaa paboTbl
3. lepeyveHb MeToLOB UCcneaoBaHMM U pacyeToB
11. Kakne cpefncrea anst XxpaHeHUs UHoOpMaLumn CyLecTBYOT?
1. Pabouasa TeTpaab
2. XKeCTkun anck KomnbeloTepa
3. Knasuatypa
12. B kakon nporpaMmme MOXHO CO34aTb OTYET (TEKCTOBbIA AOKYMEHT) MO Hay4HO-
nccnegosarenbckon pabote?
1. Microsoft Word
2. Microsoft Excel
3. Microsoft Power Point
13. MNpu bopmmpoBaHnmn oT4eTa MOXHO N Mcnonb3oBaTtb Excel n ansa vyero?
1. 310 npunoxeHne MS Windows ons pegakTupoBaHusi TEKCTA M pasfiMyHbIX PUCYHKOB
2. Excel — npegHasHayeH gnst o6paboTkM AaHHbIX (PacyeToB M NOCTPOEHUSA Auarpamm),
npeacTaBlieHHbIX B TabnmMyHOM BMae
3. OTton nporpammon npu OpMUPOBaHUM OTYETA NOSIb30BATLCSA HEMb3S
14. B kakux cny4asix, n ¢ Kakon Lienbto co3garoTcs 6asbl AaHHbIX?
1. Korga HeobxoauMmo oOTCneauTb, MNpoaHanuM3nMpoBaTb M XpaHUTb WMHAOPMaUuUio 3a
onpeaeneHHbI Nnepmoa BpeMEHU
2. [ns ypobcTtBa Habopa TekcTa
3. Korga Ha komnbtoTepe HET cBO6OAHOM NaMATH
15. KakoBbl OCHOBHbIE 3Tanbl CO34aHNA Hay4YHOW Npe3eHTaumn?
1. lMnaHnpoBaHne, co3gaHWe W pefakTMpoBaHWEe CnangoB, MOHTaX MpeseHTauuu,
peneTnumsa BoICTYNNEHNA C Npe3eHTaunen
2. MoHTax npeseHTaumn, Bblibop nogxoasiwiero wabnoHa, NaHMpoBaHME Npe3eHTauum



3. PaspaboTtka gusanHa, npoBepka U oTnagka npeseHTauumm

Bonpochbl

1. MNpun ohopmneHnn oT4eTa O BbIMNOSHEHHbIX HAYYHO-UCCea0BaTENbCKON paboTbl
Heo6Xxo04MMO OTpasnTb BO BBEAEHUN aKTyanbHOCTb TEMbl U HET?

2. Cnucok ncnosnb3oBaHHOW NuTepaTypbl 0hopMIIsSeTca ¢ paspelleHnsa astTopa nybnmkaumm
unu no NOCTy?

3. [Ans Yero cny»xaT NOMCKOBbIE CEPBUCHI?

4. Yto aBnseTcs HarnsggHon oopmMon npefcTaBneHns MHopmauum npeseHTaumnsa nnm
ayamnosanucb xoga akcnepumeHTa?

5. Mporpamma Microsoft PowerPoint npeagHasHayeHa gnsi co3gaHus U NnpoBeaeHNs
MYNbTUMEANNHBIX Npe3eHTaunn unn ans pabotel ¢ Tabnuuamn?

6. Npun cocTtaBneHnn aHanUTN4eckoro ob63opa nMTepaTypHbIX MICTOYHUKOB MO 3a4aHHON
TemaTuke Heobxoaumo cobntoaaTb YETKOCTb 1 JIOrMYECKY0 NocnefoBaTeNlbHOCTb N3NOXEHUS
Martepuana unm Het?

7. MoxHO nu cgenaTtb BblIBOAbl M3 cCOBpaHHOro maccmBa MHgopmaunm 6e3 ero nepepaboTkm?
8. Ha ocHoBaHWM KpUTUYECKOro aHanmsa nutepaTypHbIX UICTOYHUKOB (DOPMUPYOTCS Lenb U
3a4a4vn unu BbIBoAbl paboTbl?

9. Yto ncnonbayoT 4Na NpeacTaBneHns pesynbTaToB Hay4YHO-UCCeaoBaTenbCKoM paboThl
rpadoukun n(nnu) Tabnunuybl?

10. AHanM3 Hay4YHon, TEXHMYECKOM N NAaTEHTHON MHAOPMaLIMK MOXET BbITb NPOBEAEH MO
OAHOMY UCTOYHUKY nNuTepaTypbl?

TecTt no Bnagenuo MNK-3
1. DUBNKO-XMMUYECKMNE (MHCTPYMEHTAamNbHbIE) METOALI aHanu3a 37o0:
1. MeTtoa HenTpanusaunm
2. MeToa KOMMMNEKCOHOMETPUN
3. CnekTpanbHbii aHanms
4. lNoTeHUNoOMETPUNYECKU aHanNn3
2. Kakne metofbl (cnocobbl) pacyeTa KOHUEHTpaumm onpeaensieMblX BeLEeCTB UCMOSb3YHTCS B
aHanuMTM4eCcKon npakTuke om3nKo-xmMnM4ecKoro aHanmsa Hambonee LWnMpoko?
1. MeTtopa rpagyMpoBOYHOro rpaduka;
2. Metop ctaHgapTosB;
3. MeTtop nobaBok;
4. MeToA rnaBHbIX KOMMNOHEHTOB.
3. Kakne norpeLluHoCcTn aHanmsa MoryT 6biTb?
1. Cny4vaiHble;
2. CucremaTtmnyeckue;
3. NHaveuayanoeHble;
4. KonnekTuBHbIE.
4. Yto Takoe npenen obHapyxeHua?
1. 3T0O MMHMManNbHOE KOMWYECTBO BELLECTBA, KOTOPOE MOXeT OblTb OOHapyXeHO C
3aaHHOW OOBEPUTENBHON BEPOATHOCTLIO;
2. OTO MMHMMarbHas KOHLEHTpaums pacTBopa cTaHgapTHoro obpasua;
3. OT0 3Ha4veHue yrnoBoro kKoaguumMeHTa rpagymMpoBOYHOro rpaduka.
5. K kaknm metoam OTHOCUTCSA NOTEHLUMOMETPUS?
1. OnTuyecknum meToaam;
2. XpomaTtorpadoumyeckum metogam;
3. ONeKTpOXMMUYECKUM MeToaaM.
6. Mo cnocoby NpMMEHEHNS ANEKTPOXMMUYECKME METOAbI KIacCUULMPYIOT Ha:
1. Mpsamble;
2. Ob6paTHble;
3. 3amecTuTeneHble;



4. KocBeHHbIE.
7. YTO nexuT B OCHOBE NMOTEHLNOMETPUYECKOrO MeTOAa aHanm3a?
1. MamepeHune noteHumMana anekTpoaos norpy>XeHHbIX B pacTBop;
2. 3aBMCUMOCTb MeXay COCTaBOM BELLECTBA U ero CBONCTBAMMU;
3. VamepeHne onuHbl BOMHBI.
8. Kakne meTtofbl pacyeTa KOHLEHTpPaLUmn UCMosb3yloT B NMPSMON NOTEHLMOMETPUN?
1. MeTog rpagynmpoBOYHOro rpaduka;
2. MeTtoa nob6aBok;
3. KpuByto TUTpOBaHuS.
9. [1ns1 4yero ncnonb3yeTca NOTEHUMOMETPUYECKOE TUTPOBaHME?
1. OnpeneneHus o6bema pacTBOpuUTENS;
2. OnpeaeneHust TOUMKN 3KBUBANEHTHOCTM B NpoLiecce TUTPOBAHUS;
3. OnpeaeneHunst KOHUEHTPAUUN TUTPaHTa;
4. Topbopa nHaukaTopa.
10. Ha namepeHun 4ero ocHoBaH MeTo[, NPSIMOM KOHOYKTOMETPUN?
1. HanpspkeHusa B uenu;
2. Cunbl TOKa;
3. YpenbHOoW 3neKkTponpoBOAHOCTM PaCTBOPOB 3MEKTPONUTOB;
4. lMoTeHumana anekTpoaa.
11. KpuBasi KOHOYKTOMETPUYECKOrO TUTPOBAHNSI — 3TO 3aBUCUMOCTb:
1. OnekTponpoBOAHOCTM TUTPYEMOrO pacTBopa oT o6bema NpnubaBneHHOro TUTPaHTa;
2. OnTuyeckon NNOTHOCTK pacTBopa OT 06bema TUTPaHTa;
3. OnekTponpoBOAHOCTU TUTPYEMOrO pacTBopa OT BPEMEHM.
12. KynoHOMeTpUYeCckun MeTo aHanmsa OCHOBaH Ha U3MepeHumn 4yero?
1. Cwunbl TOKa;
2. JneKkTpu4eckon NpoBOANMOCTN;
3. KonwnuectBa anektpuyecTtBa, NPOTEKAIOLLErO Yepes ANEKTPOXUMUYECKYIO SYENKY;
4. lMoTeHumana anekTpoaa.
13. Kakne meToabl aHanm3a OCHOBaHbl Ha B3auMOOENCTBUN SNEKTPOMArHUTHOIO U3NyYeHusi ¢
BeLLecTBOM?
1. XpomaTtorpaduyeckue;
2. CnekTpocKonn4eckue;
3. OnekTpoxmmmuyeckue.
14. Yto cnyxuT aeTekropamu gnsa poTo3NeKTpUYeckon permctpanmnm CnekTpos B aTOMHO-
3MMUCCUOHHOW CNEKTPOCKONUN?
1. ®oTO3NEMEHTHI;
2. ®OTOANEKTPOHHbIE YMHOXUTENN;
3. ®oTtoanoabl;
4. doTonnacTUHKN.
15. [1nga yero Heob6xoanMbl OTOINIEMEHTLI?
1. [nsa npeobpasoBaHns cBeTa B 3NIEKTPOMArHUTHOE U3NyYeHue;
2. [ns npeobpasoBaHnsa CBETOBOW SHEPTUN B 3NIEKTPUYECKYIO;
3. He ucnonb3aytoTcs B npubopax onsa pusanko-xmMmn4ecKoro aHanmaa.
16. 'pynna onTM4YeCKMX METOAOB aHanM3a, OCHOBaHHbIX Ha SIBIEHUN NIOMUHECLIEHLINN,
Ha3blBaeTCS:
1. ATOMHO-3MMCCUMOHHAasi CNEKTPOCKONUS;
2. JIloMMHecLEeHTHas CNeKTPOCKoNus;
3. MonekynapHo-abcopbLmoHHast CNeKTPOCKONUS;
4. CnekTpocoTomMeTpus.
17. Yto nexut B ocHoBe abCcopbUMOHHOrO CnekTpanbHOro aHanuaa?
1. 3akoH CBETOMOrNoLEeHns;
2. 3akoH byrepa — JlambepTa - bepa;
3. 3akoH 3KBMBanNeHTOB.



18. B kakoM 13 npuBeAeHHbIX CNOCOBOB pacyeTa KOHUEeHTpauun He TpebyeTcsa cobnoaeHne
3aKoHa CBeTOoNornoweHns?
1. MeToga rpagympoBOYHOro rpaduka;
2. MeTtopg ctaHOapTHbIX Cepui;
3. A=¢lC;
4. Ai/Ax = C1/Cx.
19. CnekTp nornoLwieHns pacTeopa BeLlecTBa, Nog4nHaoLerocs 3akoHy byrepa-
JTambBepTta-bepa, MOXHO MONYYUTb NPU NOMOLLLM:
1. CnektpodoToMeTpa;
2. [a3oBoro xpomartorpada;
3. dnyopumeTpa;
4. PedpaktomeTpa.
20. B abcopBbunoHHOM cnekTpasibHOM aHanuae NpUMeHsT Npubops:
1. ®OTOANEKTPOKONOPUMETP;
2. lNnameHHbIn doTOMETP;
3. CnektpodoTtomeTp.
21. YTto aBngeTca 06bekTOM CNeKTPOOTOMETPUYECKOro onpeaeneHna?
1. lMNopouwku;
2. PactBopbl;
3. BsBecwu.
22. Yto onpegensitoT Ha PIOKe?
1. OnTu4eckyo NNOTHOCTb;
2. [lokasaTtenb NnpenomrneHns;
3. pH pacTtBopa.
23. B 3aBMCMMOCTHM OT arperaTHOro COCTosiHUSA NOABMXHOM doasbl Kakme BUAblI XpomaTtorpadpum
ObiBaloT
1. [a3oBas;
2. KonoHou4Has;
3. ToHkocrnonHas;
4. »XngkocTtHas.
24. MeTop xpomaTtorpaduyeckoro pasgeneHus, nogsumxHon ¢oason B KOTOPOM CITY>XUT
WHEPTHbIV ra3, Ha3blBaeTCs:
1. lnockocTHasa xpomartorpadus;
2. NoHoobmeHHasa xpomaTtorpadus;
3. BblicokoadhdeKTnBHasA XMOKOCTHAA XpomMaTtorpadvs;
4. [a3oBas xpomartorpadus.
25. K rpynne oTHocuTCA XpoMaTtorpagu4ecknx MeTtogoB OTHOCUTCA METOA, B KOTOPOM
NoaBWXHOW (ha3on ABNAETCS XUOKOCTb?
1. Ma30-agcopbunoHHas;
2. [aso-xugkocTHas;
3. KngkocTtHas.
26. KakoBO OCHOBHOE pasnnyme ra3oBoun 1 XnOKOCTHOW XpomaTorpadoumn?
1. ArperaTHoe COCTOSIHME KOHTaKTMpyrLWmx das;
2. Vlcnonb3ayemasi TEXHUKA;
3. MexaHu3m aniemMeHTapHOoro akTta.
27. Kak HasbiBaeTcs rpadumyeckoe nsobpaxeHne pacnpeneneHuns BewecTs B anare?
1. BHewHsaa xpomaTorpamma;
2. N3otepma copbuumm;
3. Xpomatorpadunyeckum nuk;
4. BHyTpeHHAA xpomaTorpamma.
28. YT0 BNundaeT Ha a(ppeKTUBHOCTb XpoMaTorpadonyeckom KONOHKN?
1. Yucno teopetnyeckux Tapenok (N);
2. Bpewmsa ygepxuBaHus (tr);



3. YaepxnBaembit o6bem (VR);
4. BblicoTa, 9KBUBaNeHTHOM TeopeTudeckon Tapernke (H).
29. Yem 00ycnoBneHo pa3mbiBaHMe XpoMaTorpaomyeckmnx NMKOB COrMacHO KMHETUYECKON
Teopun xpomaTtorpadumn?
1. BuxpeBas ouddysus;
2. MonekynspHasa oudgysus;
3. ConpoTusrieHMe macconepeHocy;
4. Hu4yem He obycnosrneHo.
30. Ansa Yero ucnonb3yrTcs B XxpomMaTtorpadum nHgekcol yaepxmsadnsa Kosaya?
1. KonuyecTtBeHHOro onpeneneHuns;
2. PasgeneHus KOMMNOHEHTOB CcMecH;
3. KauyecTBeHHOW naeHTumnkaumm;
4. YcTpaHeHusa npumecen.

Bonpochbl

1. Kakon anekTpog Hambonee 4acto UCNOSb3YKT B KAYECTBE ASIEKTPOAa CPaBHEHUS B
noTeHumomeTpumn?

2. B nOTEHUMOMETPUYECKOM TUTPOBAHMM UCMOMB3YIOT NOHATUE CKAYOK NoTeHumana unm nsrmb
noteHunana?

3. KonuyecTtBo anekTpuyecTBa npu KyfioHOMETPUYECKOM onpeaesnieHm NpoBOAAT C NOMOLLLHO
Kakoro npubopa?

4. ATOMHbI€ CNEKTPbI MOrMOLWEHNS ABNAOTCS KaKuMm?

5. MeToAa, OCHOBaHHbIN Ha TeEpMUYECKOM BO3BYXaeHUN cBOOGOAHBIX aTOMOB U OAHOATOMHbIX
MOHOB U permcTpaumm onTUYecKoro cnekTpa ucnyckaHms Bo3byxaeHHblIX aTOMOB, Ha3blBaeTCs:
6. MeToa monekynsipHon abcopbunoHHon cnekTpockonuu B Y®- 1 Buanmon obnacTtsx cnekrpa
Ha3blBalOT

7. Bpems oT MOMeHTa BBoAa npobbl 40 MOMEHTa perncrpaumm Makcumyma
Xpomartorpagunyeckoro nvka aTo:

8. Kak HasblBaeTCs runoteTnyeckas 30Ha, B npegeniax KoToporo yctaHaBnMBaeTCa paBHoOBecUe
YacTuL XpomaTorpadupyemMoro BeLwecTsa Mexay noaBMXHON U HENOABMXHOW dha3amn?

9. MNepeyncnuTe OCHOBHbIE MHCTPYMEHTAasbHbIE METOAbl aHanu3a

10. CTeKNSAHHbIA NHOVKATOPHbIN ANEKTPOS YacTo NPUMEHSIOT aAnsa namepexHnsa pH nnu pX?

11. B kakom MeTOoZe UCnosb3yeTca 3aBUCUMOCTb 3SIEKTPONPOBOAHOCTN TUTPYEMOro pacTeopa
oT o6bema npmbaBneHHOro TUTpaHTa?

12. KonnyectBeHHbI aHanua B MIK-cnekTpockonum npoBoAAT C NOMOLLbIO 6a30BbIX JIMHUIA UK
0a3 gaHHbIX?

13. B kauecTBEeHHOM XpomMaTorpamn4eckom aHanmse UCnosib3yoT BpeMeHa yaepXXMBaAHUSA Unn
nnowiaan Nnukos?

14. Kakoe ypaBHEHME NEXUT B OCHOBE MOTEHLNOMETPUYECKOrO METOAA aHanm3a?

15. QnekTpopn cpaBHEHNA UMEET NOCTOSAHHbBIA NOTEHLUMAan UM HacTpanBaeMbi noTeHunan?
16. MeTog 06paboTKn CTaTUCTUYECKUX AAHHbIX, 3aKITHYaKLWMACA B U3YYEHUM KO3 PULMEHTOB
— 3TO KOPPENSAUMOHHBIN aHanu3 nnu matematmyeckas mogesnb?

17. 3HaHMs TeopUN CYLLIECTBYHOLLMX METOAOB N NPUHLMMNOB paboTbl NpnbopoB HEOOXOANMbI
Ans Bbibopa noaxoasiero Metoga aHanvaa unm ans obien apyamumnn?

18. COBOKYMHOCTb NPUHLMNMOB, NOSIOXXEHHbIX B OCHOBY aHanu3a — aTo MeTo Unun noaxoa.

19. B kakom MeTo€e MCNOMb3YKT BbICOKOYACTOTHbIE BE33MeKTpoAHbIE flaMrbl U flaMrbl C
nornbiM KaToaom?

20. K kaknm meTogam aHanusa otHocatcsa MK- n KP-cnektpockonms?

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

22. MOXHO 11 NMpUMeHATb NOTEHUMOMETPUYECKOE TUTPOBaHWE NPU aHann3e MyTHbIX U
TEMHOOKpPALUEHHbIX PaCTBOPOB?



23. B potomeTpun namepsieMon BesIM4MHOM SBMSETCA onTu4eckas niioTHOCTb UK NokasaTesb
npenomMmneHnsa?

24. K kakow rpynne xpomaTorpagouyeckmx MeTooB OTHOCUTCA MeTOA, B KOTOPOM NOABUXHOM
drason ABNAETCH XUOKOCTb?

25. Kakon nHOMKaTOPHbIN SNEKTPOoA UCNOSb3YT Npu onpegeneHnn noHos H+
NOTEHLMOMETPUYECKUM METOAOM?

Knroum k Tecty MK-1

Bonpochl 1 2 3 4 5
OTteeTbl | 2 1 1,2,3 1,2,3 1,2
Bonpocsi 6 7 8 9 10
OTBeThl 1 1 1 1 1
Bonpocsl 11 12 13 14 15
Oteetbl |12 1 2 1 1

OTBeThI Ha BOMpPOCHI

Bonpocbl | OTBETHI

1 Heobxognmo

2 Mo NOCTy

3 [nsa noncka nHgopmauunu

4 lNpes3eHTauma

5 [nsa cosgaHna n nposegeHns MynbTUMEOUNHbLIX NMpe3eHTauum

6 Heobxoanmo cobnogaTtb YETKOCTb M JTOrMYECKYH NocneaoBaTeNlbHOCTb U3M0XEHUS

mMaTtepuana

7 HeBo3MOXHO

8 Lenb n 3agayn paboTbl

9 Mpadhmkn n Tabnuubl

10 HeTt

Kntoum k Tecty [K-3

Borpoce! 1 2 3 4 5 6 7 8
Otsetbl | 34 1,2,3 1,2 1 3 14 1 12
Bonpocei 9 10 11 12 13 14 15 16
OteeTbl | 2 3 1 3 2 1,23 2 2
Bonpocel 17 18 19 20 21 22 23 24
OteeTbl |12 1,2 1 1,3 2 1 1,4 4
Bonpocel 25 26 27 28 29 30
OTtBeTbl | 3 1 1 14 12,3 3
Bonpochl
OTBeThl

OT1BETbI Ha BOMPOCHI

Bonpocbl | OTBeThI

XnopcepebpsiHbIN

Cka4dok noteHuuana

1
2
3 KynoHomeTpa
4 JlnHen4yaTtbiMn




5 ATOMHO-9MUCCUOHHAs CNEKTPOCKOMNUs

6 CnekTpocoTomeTpus

7 Bpewms yoepxvnBaHua

8 TeopeTnyeckas Tapenka

9 XpomaTtorpaduyeckme, cnekTpasbHble, 3N1IEKTPOXUMNYECKME
10 pH

11 B KOHOYKTOMETPMYECKOM TUTPOBaHUU

12 bas3oBbIX NNMHUI

13 BpemeHa yaepxmBaHus

14 YpaBHeHne HepHcTa

15 [MOCTOSAHHLIN NOTEHUMan

16 KoppenaunoHHbIn aHanms

17 [lna Bbibopa nogxogsauiero Metoga aHannaa
18 MeTopq

19 B aToMH0-abcopbLMOHHOM CNEKTPOCKONUK
20 MeToabl KonebaTenbHOM CNEeKTPOCKONUM
21 PasmbiBaHMe xpomaTtorpadomnyeckmx NmMkos
22 [a

23 Ontun4yeckas NNOTHOCTb

24 YKugkoctHada

25 CTeKknsHHbIN

Kputepun oueHku:

3auTteHo. [paBunbHO BbinonHeHo 51-100% 3agaHuiA, YTO COOTBETCTBYET MOSTHOMY OCBOEHUIO
KOMNETEHLMN.

He 3auTteHo. [paBunbHO BbINOMHEHHbIX 3agaHun He 6onee 50% wnu TecT He NpeacTaBreH
BOBCE, YTO COOTBETCTBYET HE OCBOEHUIO KOMMETEHLINN.

OnuvcaHne TexHonorMm NpoBeaeHUst KOHTPOSbHOM paboThbl

KoHmporsnbHasi paboma — npegctaBnsieT cobon TeCTOBbIE 3adaHnsi C HECKONbKMMW BapuaHTaMm
oTBeTa.

TpeboBaHUA K BLINOSTHEHUIO 3a4aHMI (MNK LIKanbl U KPUTEPUU OLIEHMBAHUS)

YpoBeHb
Kputepumn oueHnBaHnsa KoMneTeHumm ccpopmmpoBaHHocTy | LLkana oueHok
KOMMeTEeHUUN

B mecme npasurnbHO 8binoniHeHHbIx 3adaHuli 51-100%, ymo

coomeemcmeyem roriHoMy OC80€eHUK KomnemeHuud. [To8biWeHH I

ypo8eHb

N 3aumero
ba3zosnblli yposeHb
lNopoezosbili yposeHb
B mecme nipasunbHO 8bIrnoniHeHHbIx 3adaHuli He 6onee 50% unu mecm Hevdoanemeao-
He npedcmasnieHd 808Ce, 4YMO COOMEemcmeyem He OC80EHUK - V'
pumesibHo

KomremeHuyud.




20.2 NMpomexyTo4Hasa aTrectauums

MpomexyToyHasa aTTecTaumsa No AUCUMNIMHE OCYLLEeCTBMASETCHA C NOMOLLBLIO CNEeAYOLNX
OLEHOYHbIX CPEACTB:
CobecedosaHue no bunemam K 3a4emy
(HaumMeHo8aHUe OUeHOYHO20 cpedcmaa MPOMeXymoyYyHoU ammecmauyuu)

lMepeyeHb 80rpoCco8 K ak3ameHy (3a4emy) u nops0ok ghopmuposaHusi KM

Pa3pen 1. BBegeHue

Ob6wasn xapakrepuctvka U3NKO-XMMUYECKMX MeToaoB aHanmsa. OCHOBHble MeToaudeckue npuemsbl,
nucnonb3yemble B PU3MKO-XUMUYECKMX MeTo4ax aHanmsa.

Paspen 2. CneKkTpanbHble MeToAbl aHanu3a

OcHoBHoOWM 3akoH ceeTonornoweHud. OrpaHnyeHMss NpUMEHMMOCTU 3akoHa byrepa—JlambepTta—bepa.
CnektpochotomeTpna B BuMAMMON W ynbTpadumoneToBor obnactu. JIIOMUHECUEHTHbIN aHanua.
MHdpakpacHas n pamaHoBcKas CrnekTpockonusl. KayeCTBEHHbIM U KOMUYEeCTBEHHbIN aHanu3d no UK-
cnektpaMm. CTpYKTYPHO-TpynnoOBON aHanu3 opraHn4yeckux coeaumHeHnn. CnekTpockonusa saepHOro
MarHuTHoro pesoHaHca. Macc-cnektpomeTpusa. Obwaa xapakTtepuctuka metoda. KayecTBeHHbI M
KONMYEeCTBEHHbIV aHanms. NpakTnyeckoe NnpMMeHeHue.

Pazpen 3. XpomaTtorpacmyeckme metoabl aHanusa.

Xpomatorpadpuyeckne MetTodbl aHanmMsa Ku - ux  knaccudukaumd.  TeopeTudeckne  OCHOBbI
xpomartorpadguyeckoro  Metoga. [lapameTpbl yAepxuMBaHWS B 3MIOEHTHOW  XpomaTtorpadgun.
KayecTBeHHbIN M KONMMYECTBEHHbIM aHanu3 xpomaTtorpamm. [asoBas xpomatorpadus. OCHOBHblE
nonoXxeHus wmeToda. Xapaktepuctuka CcopbeHTOB W 3MOEHTOB ANA ra3oBoM XpomaTorpaduu.
AfncopbuunoHHas 1 pacnpegenutenbHaa rasosas xpomatorpadus. OCHOBHble Yy3rbl XxpomaTorpada.
KugkoctHaa xpomaTtorpadus. Bolbop copbGeHTOB U aneHToB. BbiCOKOahdeKTMBHAS XUAKOCTHAsS
xpomatorpadus. HopmanbHo-thasHas U1 obpaweHHo-pasHas xpomatorpadmd. KMoHoobmeHHas
xpomatorpadums. Copbumsa opraHudecknx BewlecTB. AdduHHaa xpomaTtorpadud. Xapakrepucrtuka
mMeToga. TOHKocnowHas M OGymakHas XxpomaTtorpadmsi. KayecTBeHHbI M KONIMYECTBEHHbIA aHanun3
aMUHOKUCIOT U NenTuaoB..

Pazpen 4. dnekTpoxumm4yeckme metoabl aHanusa

OneKkTpoxMMmmnyeckne metoabl aHanusa. Knaccudukaums, npsiMble U KOCBEHHbIE 3MIEKTPOXMMUYECKNE
MeToabl. lNMoTeHumMomeTpus. MNoTeHuMomMeTprnyeckoe TuTpoBaHue. KynoHoMmeTpuyeckmin aHanms. lNpamas
KynoHomeTpus. KyrnoHomeTpudeckoe TuTpoBaHne. KoHgyktomeTpusa. Knaccudumkaumsa meTonoB
KoHOykToMeTpuKn. Knaccudpmkaumsa sonbTamnepoMeTpuyeckmx metogos. Knaccuveckas nonsporpacous.
lMpuMeHeHne B opraHuyeckon xumuun. MHBepcuoHHas BoSibTamnepoMeTpusa. BonbTamnepomeTpusa C
TBepAbIMu anekTpogamu. AMnepomeTpuyeckoe TUTpoBaHue.

Paspen 5. CpeactBa 1 MeToabl ONepaTMBHOIO aHaNIMTUYECKOro KOHTPONS.

MprMMeHeHne TecT-MeToO0B M CEHCOPOB B aHanNu3e opraHn4yeckux

OnuncaHne TexHomnormm npoeegeHunA

lMpomexyToyHas aTtTecTtaums nNpoBOAMTCS B COOTBETCTBUM C [lonoxeHnem O MpOMEXYTOYHOW
aTTecTaumm obyyaroLmxcsa no nporpamMmmam BbicLuero obpasoBaHus.

KOHTpONbHO-M3MepUuTenbHble Matepuanbl MPOMEXYTOYHOW aTTecTaumu BKNOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONSAOLWME OUEHUTb YPOBEHb MOMYyYEHHbIX 3HaHUKW, MO3BONSAKOLINE
OLIEHUTb cTeNeHb CHOPMUPOBAHHOCTN YMEHWIA.

TexHonornsa NpoBeAeHNs 3a4eTa C OLIEHKON, BKINoYaeT B cebs:

1. Bbiaaya 6uneToB K 3a4eTy U YUCTbIX NINCTOB OTBETOB. (BuneTsl K 3a4eTy BbigaroTcA obyyarowmmces
MHONBMAYANbHO).

2. drKcMpoBaHMe BpEMEHM Havana u oBeAeHNe OO CTyAEHTOB BPEMEHN OKOHYaHMSA 3a4eTa.

3. OTBeTHI 06y4aLWMXCA Ha BUNeTbl K 3a4eTy B MMCbMEHHOM BMAE C 3aMOSIHEHMEM JIMCTOB OTBETOB.
(Mpwn HeOBXOONMOCTUN B HUX KPOME TEKCa NPUBOLATCSA PUCYHKU, CXEMbI, Tabnuubl, gnarpaMmmbl).

4. Cbop 6uneToB K 3a4eTy 1 NIUCTOB OTBETOB.

5. MNpoBepka NUCTOB OTBETOB U BbICTABNEHNE OLEHOK.



Bo Bpemsi 3ayeTa oOydyaloWwMMcsl 3anpellaeTcsl pasroBapvBaTb, XOAWUTb MO  ayauTopwuu,
Nonb3oBaTbCA COTOBbIMU TernedoHamMu, Lnaprankamm, KOHCNekTamu, yyebHukammn u apyron y4eGHo-
MeToauYecko NUTepaTypol, a Takke BHOCUTb MOMETKM B 3K3aMeHaLMOHHble OGuneTbl. CTyaeHTbl,

HapywuBeLine nepeyvncrieHHble Tpe6OBaHVIFI, yaandarnTCcA C 3K3aMeHa.

TpeGOBaHMﬂ K BbIMOMHEHWIO 3a4aHnN, LWKanbl U Kputepun oueHnBaHUA

Kpl/ITepl/Il/I OLIEHMBaHNS KOMMNETEHLNN

YpoBeHb

cchopmumpoBaHHocTy | LLikana oueHok

KOMMNEeTEHLINN

Obyyarowutics e nosHolU mepe eriadeem meopemu4yeckuMmu ocHogamMu
PU3UKO-XUMUYECKUX MeMOO08 aHasnu3a, criocobeH urnmocmpuposams
omeem ripumepamu, hakmamu, aHHbIMU Hay4HbIX uccriedosaHud,
MPUMEHSIMb MeopemuYecKue 3HaHUs 07151 PeUeHUsT NPakmu4ecKux
3aday 8 ¢hu3UKO-XUMUYECKOM aHaslu3e, 4mo coomeemcmeyem rosiHoMy
0CBOEHUK KoMremeHyud.

lNosbiweHHbIU
ypo8eHb

Omnu4Ho

Obyyarowutics enadeem meopemudeckuMuU OCHo8aMu (hU3UKO-
XumMu4eckux memo0o8 aHanu3a, criocobeH unnocmpuposams omeem
npumepamu, OorycKkaem He3Ha4YumesibHbIe OWUbKU, HeMoYHoCmMu,
Komopble ucrpassieHbl ocne 3amedyaHusi npernodasamerisi, 4mo
coomeemcmayem He 00CmamoYHO Mo/IHOMY OC80EHUK KoMremeHyud.

ba3sosenbil yposeHb Xopowo

Omeem Ha KOHMPOIIbHO-U3MepUMesibHbIU Mamepuar HernosHbIU, 6e3
obocHosaHul, obbscHeHuUl. [JemoHcmpupyem 4acmu4Hble 3HaHUsI
y4ebHOo20 Mamepuarna, 3Ha4umersibHble 3ampyOHEeHUsT 8 80MpPocax
rnposedeHus aHasnusa, 4Ymo riokasbieaem HedocmamoyHoe ernadeHue
komnemeHyusmu. OQwubku ycmpaHsitomesi rno 0ornoHUMe1bHbIM
gorpocam rperodasamernsi

lMopozoenili yposeHb

Ydoenemeopu-
merbHO

Omeem Ha KOHMPOIIbHO-U3MepPUMerbHbIU Mamepuarl
ppaemeHmapHbil. Obydarouuticss 0emMoHcmpupyem
Hecucmemamu4eckue, ompbI8OYHbIE 3HaHUsI, doryckaem 2pybble,
MpUHYUNuanbHbie owWubKU, KOmopble He ycmpaHeHb! nocre
doronHuUMerbHbIX HagodsUUX 80MPOCO8, YIMO COOMeemcmeayem He
0CBOEHUI0 KoMmremeHuud.

Heydosenemeo-
pumersnsHO

3adaHus pasdena 20.1. TectmpoBaHue mo2ym Obimb

ucriosib308aHhbl

rnpu rnpoesedeHuu

OuasHocmu4yeckux pabom ¢ yesbro OUEHKU 0CMamoYHbIX 3HaHUU Mo pe3ysibmamam 0C80eHUsT daHHOU

oucyurniuHb!
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