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PABOYAS MPOrPAMMA YYEBHOWU OUCLUUMNIIUHDI

51.B.09 NHcTpyMeHTanbHble MeToabl aHanmsa
Ko0d u HaumeHosaHue OUCL{UI'IHUHbI 8 coomeemcmeuu c y‘-leﬁHblM rnriaHom

1. Koo 1 HammeHOBaHMe HanpaBneHus NoAroToBku/cneynanbHOCTH:

04.05.01  dyHpameHTanbHasg U NpukiagHas xmmus

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

3. KBanudumkauma BbinycKHUKa: Cneumanuct
4. ®opma oby4eHus: oYHas
5. Kacdbegpa, oTBevarwasn 3a peanmsaumio AUCLUUNNUHBLL: _ AHAIIUTUYECKON XUMUU

6. CoctaBuTenu nporpammbl: 316108 AnekcaHap Hukonaeesuy O.x.H., npodeccop
(OUO, yyeHass cmeneHb, y4eHoe 38aHuUe)

7. PekoMeHOoOBaHa: HMC xumunyeckoro dakynbteta Ne 4 ot 25.04.2023
(HaumeHosaHue pekomeHOyowel cmpykmypbl, 0ama, HOMep MPOMOKOoa)

8. YuebHbIn roa; 2027 / 2028 CemecTp(bl): 9




9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:
pacwupums meopemuyeckue 3HaHuUsi U COB8epWEeHCmMBo8amb [pakmu4yeckKue HaebiKu 8
ucrnonb308aHuUU UHCMPYMEHMarsbHbIX ((hU3UKO-XUMUYECKUX) Memodo8 aHasnusa.

3adayu y4ebHoU OuCyUnuHbI:
e U3yYUmMb mMeopemuyecKue U Mpakmu4yecKkue OCHO8bI UHCMPyMeHmarsbHbIX Memodos
aHarnusa, 3Hamb UX 803MOXXHOCMU, O0OCMOUHcmea U Hedocmameku;
e o0gnademe rpakmuyYyeckumu npuemMamu UHCmMpyMeHmarbHbIX MemoOo8 aHanui3a Uu
oceoums crnocobbl 06pabomku pe3yibmamos aHasiumu4eckux orpeoeseHud.

10. MecTo y4yebHOM AncuUNUHbI B cTpyKType OOI:

(o6sisamenbHasi 4Yacme UfU  Yacmb, ¢hopmMupyemas  ydacmHukamu — obpazosamesibHbiX  OMHOWeHUL
(eapuamuseHas) brioka 61, Kk Komopol omHocumcsi ducyunauHa;

mpebogaHusi K B8XOOHbIM 3HaHUSIM, YMEHUSIM U HaebikaMm; OUuCUUMIuHbl, Orisi Komopbix OaHHas ducyuriuHa
gengemcs npedwecmsyrouiel))

AucumnnnmHa OTHOCUTCA K BapMaTMBHOM YacTu, (hopMupyemMon yqacTHMKamu obpasoBaTenbHbIX
OTHoLWeHun brioka b1

CTy,D,GHTbI ana  n3ydeHuda Kypca [OOJDKHbl OCBOUTb  KYpCbl aHanUTUYecKkon XumMun,
MaTemMaTu4ecKomn O6pa6OTKI/I pe3ynbTaToB 3KCNEPUMEHTA. [OMmKHbI MeTb npegcrtasiieHnA O
XUMUNYECKOM aHalmnie:

3HaTb: TEOPETMYECKNE OCHOBbI KITACCUYECKNX METOAO0B aHanNu3a;
yMeTb: NMoAroToBUTb NPoby K aHanu3y, NpoBECTU CTaTUCTUYECKY0 06paboTKy pe3ynbTaTos;

BrnaaeTb: NPakTM4eCKUMMN HaBblKaMU XMMNYECKOIo 3KCNnepmnmMmeHTa, TEXHUKAN ©e3onacHocTn npu
ero nposeageHunn.

B pes3ynbtaTe OCBOEHMSI OUCLMMNIUHBI CTYAEHTbl AOMKHbI OBNaAeTb OCHOBHbIMU MOHATUSMU
aHanNUTUYeCcKoOM XUMWUW, 3HAHUSIMU TEOPETUYECKUMX OCHOB BaXXHEMLIMX (OU3NKO-XMMUYECKNX
MeTOoOB aHanusa, npasunamMmu paboTbl C aHaNUTUYECKMM 000pPYaOBaAHUEM.

OCHOBHbIE MOHATUSA, 3aKOHbI U MEeTOAbl AUCUMMANHBI ABMASIOTCA OCHOBOW ANSA NocreayoLuero
ycrneLwHoro npoxoxgeHna NpeaamnnoMHon NpakTukn.

11. MnaHupyemble pe3ynbTaTbl 00y4YyeHUs no gucuunnuHe/Moaynio (3HaHUA, YMEHUA,
HaBbIKWU), COOTHECEHHbIe C NMMTaHUupyeMbIMN pe3yribTaTaMu OCBOEHUs1 obpasoBaTesibHOU
nporpaMmmbl (KOMNEeTeHLMAMU) U MHOAUKATOPaMU UX AOCTUXKEHURA:

Koga HasBaHwne Koa(bl) Wugmkatop(bl) lMnaHupyemble pesynbTatbl 06y4eHusi
KOMnNeTeHLMn

MKB-2 | CnocobeH MK-2.1 |CocraBnset 3HaTb: MeTodbl W CpeAcTBa MMaHUPOBaHMSA W
nraHnpoBaTb obwmn nsiaH | opraHM3aummn nccrnegoBaHuin
paboty n uccnefoBaHuss M| YMeTb: NPUMEHATb MeToAdbl aHanusa pesyrnbTaToB
BblbMpaThb AeTanbHble NnaHbl | uccneaoBaHuii
agekBaTHble oTAenbHbIX cTaaui | BnapeTb:  HaBblkamu  paspaboTkum  OTAEenbHbIX
mMeToabl 3MeMeHToB (CTagui) MraHoB W METOAMYECKMX
peLueHns nporpamMmm NpoBegeHns nccrnegoBaHuii U paspaboTok.
Hay4Ho- MK-2.2 |Bbibupaet 3HaTb: OCHOBHble COBPEMEHHbIE 3KCNepUMeHTarnbHble
nccnegosarenbsc 3KCNepUMeEHTanbH |M pacyeTHO-TEOpPEeTUYEeCKMe MeTodbl WCCreqoBaHus,
KMX 3agay B ble W pac4eTHO- |UCMnonb3yemble Npu peleHnn npodeccuoHarnbHbIX
obnactu TeopeTuyeckune 3agad
aHanMTU4YEeCKOMN, MeToabl pelleHus | YMeTb: BbiIoMpaTb U NPUMEHsTb B NpodyeccuoHanbHOM
dumsnueckon, NoCTaBEHHON OEeATenbHOCTU  3KCTMepUMeHTarnbHble W pacyeTHo-
HeopraHU4ecKowu, 3ajaun, ucxoas M3 | TeopeTuydeckme MeToabl NccneaoBaHus
opraHu4eckon u UMELLINXCS Bnagetb: HaBblkaMy  MNAAHMPOBAHMSA  Hay4HOro
nonmMmMepHou mMaTepuanbHbIX W |UCCneaoBaHus, aHanusa noryvyaeMbiX pesynbTaToB U
XUMUM BPEMEHHbIX hOpMYfMPOBKN BbIBOLOB

pecypcos




12. O6bemM AMCUMNIIUHBLI B 3a4eTHbIX eAuMHMUax/yac. (s coomsemcmeauu ¢ y4ebHbIM IaHoM) —
4 | 144

Popma NpoMeXyTOHYHOM aTTecTauuMU (zavem/skamer) _ IK3aMeH

13. TpyAoeMKOCTb No BuAam y4e6Homn paboTbl

TpyooemKocTb
Bua yyebHol pabothbl Bcero o cemectpam
9 cemecTp Ne cemecTpa
AyauMTOpHbIE 3aHATUSA 76 76
nekumm 32 32
B TOM YMCheE: npakTuyeckme - -
na6opartopHble 44 44
CamocTosaTenbHas pabora 32 32
B TOM Yucrie: KypcoBasi paboTta (MpoekT) - -
dopma NpomMeXyTOHHON aTTecTaumm 36 36
(ak3ameH — 36 yac.)
WToro: 144 144
13.1. CopepxaHue AUCLUNIINHBI
Ne Peanusauyus
n/n pasgena
HaumeHoBaHune ANCUMMITWHBI C
CogepxaHve pasgena gUCUMNINHGI
pasgena gucuMninHbI NMOMOLLbIO
OHNawH-Kypca,
QYMK™*
1. Nlekumm
1.1 O6was xapakrtepuctmka QU3NKO-XMMUYecknx MetogoB | https://edu.vsu.r
BeeneHune aHanuaa. OcHoBHble MeToanveckme npuemsl, | u/courselview.p
ncnosnb3dyemble B PU3NKO-XMMNYECKUX METOLaX aHanmaa. hp?id=9462
1.2 CnekTpanbHble MeToabl B BELECTBEHHOM, MOMEKYNAPHOM
W CTPYKTYPHO-TPYNMOBOM  aHanuse. CI'LeKTpOCKOHMﬂ B https://edu.vsu.r
CnekTtpanbHble BUOUMON " ynbTpadrnoneToBom obnactn. u/course/view.p
MeToAbl aHanus3a JTloMnHecueHTHbIM aHanns. ViHgpakpacHasi 1 pamaHOBCKas hp9id=9462.
cnektpockonus. CnekTpockonusa S4EepHOro  MarHWTHOrO '
pes3oHaHca. Macc-cnekTpomeTpus.
1.3 XpomaTtorpaduyeckme MeToabl aHanusa n nx
Knaccugumkaums. Xpomatorpagouyeckme XapakTeEpPUCTUKK.
XpomaTo-macc-crnektpoMeTpus. [azoBasi xpomatorpagusi.
OcHoBHblEe  y3nbl  XpomaTorpada. XapakrepucTuka
copbeHTOoB " 3H0EHTOB. ApcopbumnoHHas n | https://edu.vsu.r
XpomaTtorpadumyeckme :
METOfb! aHaNuaa pacnpegenuTenbHas rasosas Xpomarorpadusi. u/coursg/wew.p
KngkoctHass  xpomatorpadms. Bbibop copbGeHToB M hp?id=9462
A0EHTOB. BbicokoadhpekTnBHas XnaKocTHas
XpomaTorpadusi. AdduHHaga XpomaTorpadusi.
MoHoobMeHHas XpomaTorpadusi. lMnockocTHas
XpomaTorpagus.
1.4 Knaccudumkaums anekTpoxXmMnUyeckmx MeTo[OoB aHanuaa,
npsiMble U  KOCBEHHble MeTodbl. [loTeHumMomeTpus.
MHOvkaTopHble 9MNeKkTpoabl W SMNEKTPOAbl  CPaBHEHWUS.
3 KynoHomeTpuyeckune MeToAabl aHanuaa. Mpsamas | https://edu.vsu.r
NEKTPOXNUMUNYECKME )
MeTOfb! aHanuaa KyJIOHOMETpUSI. KynoHomeTpuyeckoe TUTPOBaHME. u/courscE/V|ew.p
KoHaykTtomeTpusi. BonbTamnepomeTpudeckne  mMeToabl. hp?id=9462
Knaccuyeckas nonsiporpacdusi. BonbTamnepomeTtpusa ¢
TBEPAbIMU 3neKkTpoaamu. NHBepcroHHas
BONbTaMnepomeTpusi. AMIEpPOMETPUYECKOE TUTPOBaHME.




15 Cpencrtea n metogbl MpuMeHeHWe TecT-MeTodoB W CEeHCOpoB B aHanuse https://edu.vsu.r
onepaTuBHOIroO OopraHMyeckux  coeuHeHun.  XUMUYECKMe  CEHCOpbI. u/coﬁrse/view-
aHanuMTU4eckoro XapaKTepuCTUKN U OCHOBHbIE NPUHLMIMLI. BruoceHcops. h ’?id-9462.p
KOHTpOns p:

2. labopaTopHble 3aHATUA
2.1 BBogHas 6ecefa. MHcTpykTax no Th. —
2.2 BBeetie OO6was xapakTepucTuka (UINKO-XUMUYECKUX METOL0B
aHanun3a. OCHOBHble MNPUEMbI, MPUMEHSIEMblIE B 3TUX -
MeTofax.
2.3 doToMeTpu4eckoe onpeaeneHme Meam unu xenesa -
24 CnekTpohoToMeTpuyeckoe  onpedeneHne  xpoma w _
MapraHua npyv COBMECTHOM MPUCYTCTBUN
2.5 CnekTpansHbie OnpepneneHve HatpuMss WM Kanua B pacTBoOpe METOLAOM
' MeToAbl aHanusa P N P P P -
nnameHHon hoToOMeTpUn
2.6 doTomeTpuyeckoe onpegeneHve MaHHuUTONa unm
NakTynosbl B BOAHbLIX pacTBOpax
2.7 WaeHTudukaums cnuptoB B CMECM METOAOM ra3oBOK
Xxpomarorpadgum
2.8 NoHoobmeHHas xpomaTorpacms. OnpepenexHve obLien _
KOHLIEHTpaLUun conen MeTogoM MOHHOro obmeHa
Xpomarorpaduyeckme -

2.9 OnpeneneHve UMHKA U HUKENS METO4OM MOHOOOMEHHOM

MeToAbl aHanusa -
Xpomartorpadun.

2.10 BymarkHas u TOHKOCMoviHasg xpoMaTorpadgus. -

2.11 OnpeneneHne KOHUEHTpaUUn HUKENs METO4O0M OCaao4vHON _
Xxpomarorpadgum

2.12 MoHomeTpudeckoe onpegeneHne HUTPaToB.. -
OnekTpoxummyeckmne

2.13 MeTOfbl aHanusa MoTeHunomeTpryeckoe TUTPOBAHNE. Onpenenexne B

xenesa (ll) cTaHgapTHLIM PAacTBOPOM AMXpoMaTa Kanwmsi.

2.14 KynoHomeTpus. OnpegeneHne megm B pacteope. -

2.15 OnpegeneHve KOHUEHTpauMu WOHOB B pacTBope C
Cpenctea n meToapbl Pen HeHTpau b P
ONEPATUBHOMO MOMOLLbID  MOHCENEKTUBHbIX NOTEHLMOMETPUYECKNX -

P CEHCopoB
aHanuTM4ecKoro -
2.16 KOHTPOTIS YCTaHOBNEHNMe  3aBMCMMOCTMU YyacToTbl konebaHwui B
Nbe30CeHCcopa OT KOHLEHTpauun MOHOB B pacTBOpe

* 3anonHsemcs, ecriu omoersibHble pa3odesibl QUCUUMNIUHBI U3YHaromcsi ¢ MoMoWbio OHNaliH-Kypca. B komoHke
lNpumeyaHue He0b6xo00UMO yKazamb Ha3zeaHue oHnalH-kypca unu SYMK. B Opyeux criyqasix 8 ssiueliku cmagsimcsi
rPOYeEPKU.

13.2. Tembl (pasgenbl) AUCUUNIIMHBLI U BUAbI 3aHATUN

Bugbl 3aHATMI (KONTMYECTBO YacoB)
HanmeHoBaHue Tembl (pasgena)
Ne n/n CamocTosaTenbHas
ONCUMNITHBI Jlekumm | Mpaktnueckne | JlabopaTopHbie Bcero
paboTta

1 BeeneHue. 2 - 4 4 10
CnekTtpanbHble MeToAbl aHanmaa 8 — 12 8 28

3 XpomaTorpadgumyeckme MmeToabl 10 _ 12 8 30
aHanusa

4 OneKTpoXuMmyeckne Metogbl 8 _ 12 8 o8
aHanmsa
Cpenctea n meToapbl

5 orepaTuBHOIO aHanMTUYeCKoOro 4 - 4 4 12
KOHTpOIS

Ntoro: 32 44 32 108

14. MeTogn4yeckue ykasaH1MA Ans oby4aroLwmxcsa no 0CBOEHUNIO AUCLUMNIIUHDI
(pekomeHOayuu obyyarowUuMcs o 0C80EHUK QUCUUMNUHBI: yKasaHue Hauboriee CrioXHbIX pa3desnos, paboma c
KOHcrekKmamu feKkyul, rnpe3eHmayuoHHbIM MamepuarioMm, pekoMmeHoayuu o 8bIrNOHEHUK Kypcosol pabomel, Mo
opeaHu3auuu camocmosimeribHoU pabomel 1o ducuuriuHe u op).




MeTopuyeckue peKomMeHaaunn no opraHn3aumnm camocTosiTeNibHOM paGOTbI

CamocTosaTenbHas paboTta kak oopma opraHu3daumm y4ebHon paboThl npegycmaTpuBaeT
crnegylowue ee BUab:
e [OBTOpPEHME NEKLMOHHOIO MaTepuana,
e un3yyeHue Yy4yebHoOW, y4yebHO-MEeTOAMYECKON nuTepaTtypbl M MHbIX WCTOYHUKOB MO
WHCTPYMEHTanNbHbIM METOAAM aHanu3a n nx NPUMEHeHNto;
e 0oAroToBKa W HanucaHue pedepaToB Ha 3afaHHbIE TEMbI;
e OArOTOBKA K 9K3aMEHY.

Llenb camocTtoaTeneHon paboTbl — 370 yrnybneHne un paclwmpeHne 3HaHuin B obnactu
aHaNUTMYECKON XUMUMK, MHCTPYMEHTAmNbHbIX METOLOB aHanu3a;, (OpMMpPOBaHWE HaBblika W
MHTEpeca K CaMOCTOATESIbHOM MO3HaBaTENbHOW AEATENbHOCTU, YTO MOCAYXUT B OByaywem
OCHOBaHWeM ANS HanucaHusi BbIMyCKHOWM KBaNNMUKaLMOHHOM paboThl.

B npouecce wu3ayyeHus Kypca HeobxoaMmo oOpaTUTb BHUMAaHWE Ha CaMOKOHTPOSb
3HaHun. C 3TON uenbio oby4yalLlWmMncs nocrne M3ydeHUs Kaxaon oTAeNnbHOW TeMbl U 3aTeMm
BCEro Kypca no y4ebHuKy u OONOSTHUTENBHOM NuTepaTtype AOSMKEH NPOBEPUTL YPOBEHb CBOUX
3HaHW C MOMOLLIbIO KOHTPOSbHbBIX BONPOCOB, KOTOPLIE MOMELLEHbI B KOHLIE KaXXOoW TEMbI.

[ns caMoCTOoATENBbHOrO N3y4YeHUs OTBOASATCA TEMbI, XOPOLIO pa3paboTaHHble B y4eOHbIX
nocobusax, Hay4HbIX MOHOrpadusax M He MOryT NpeacTaBnAaTb OCOOEHHbIX TPYAHOCTEW Mpu
N3y4YeHun.

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

Tekywum KOHTPOrb ocyllecTBnaeTca B opme pedepara.

MeToaunyeckmne pekomeHgauMm nNo nNoaroToBke pedepara

PedepaTt npeacraensier cobor MUCbMEHHLIN MaTepuan No OonpeaerieHHon Teme, B
KoTopoM cobpaHa nHgopmauusa n3 0gHOro UM HECKOSbKUX MCTOYHUKOB. B HemM B 0606LeHHOM
BMOEe npeactaBndeTca Mmatepuan  Ha - OnNpefernieHHyr  Temy, BK4vawwmn  ob3op
COOTBETCTBYHOLLUNX NUTEPATYPHbIX N APYrMX NCTOYHUKOB. CoaepkaHue pedepata SOMKHO ObiTb
nornyHbim. O6bem pedeparta oo 20 cTpaHuu,.

Llenbto HanucaHus pedepaToB ABMSETCS:

e [pMBUTUE CTyOeHTaM HaBbIkOB Bubnuorpaduyeckoro noncka Heobxoammown nutepaTypbl
(Ha ByMaXXHbIX HOCUTENSX, B 9NEKTPOHHOM BUAE);

e [MpUBUTUE CTYAEHTaM HaBbIKOB KOMMAKTHOrO M3MOXEHWUs mMaTepuanoB Mo BbiGpaHHOMY
BOMpPOCY B MMCbMEHHOW (hOpMe, Hay4YHO rPaMOTHbIM S3bIKOM 1 B XOPOLLEM CTUNE;

e npuobpeTeHne HaBblka rPaMOTHOIO OGPOPMIIEHUS CCbIFTOK Ha UCMOMb3yeMble UCTOYHUKM,
NpaBWibHOIO LMTUPOBAHNS aBTOPCKOrO TEKCTa;

e BbIFBMEHME U Pa3BUTNE Yy CTYAEHTa NHTepeca K MHCTPYMEHTalbHbIM MeTo4aM aHanumsa u
UX MPUMEHEHUIO B PasfiMyHbiX oBnacTax C¢ TemM, 4ToObl OHM MOrMM B JarbHenwem
MCNnonb30BaTb  MOSyYEHHble 3HAHUA W HaBblkW B MNOATOTOBKE  BbIMYCKHOM
KBanudgukawumoHHOM paboTbl 1 nocneayoLwen TpyaoBoN AEATENBHOCTH.

Cmpykmypa pegepama:

e TWUTYNbHLIW NUCT.

e OrnaBneHue.

e BBepgeHue (maetcs noctaHoBKa BoOMpoca, 0b6bscHAETCA BbIOOP TEMbI, €€ 3Ha4YMMOCTb U
aKTyanbHOCTb, YyKasblBalOTCs Uenb W 3agayn pedeparta, AaéTcs XxapakTepucTuka
ncnonb3yemMoun nureparypbl).

e (OcHoBHast 4YacTb (COCTOWUT M3 MaB U NOArNaB N NOMMYECKM SBMSOTCA NPOOOSHKEHMEM
Apyr apyra; oonyckaeTcsl BKIoYeHme Tabnuu, rpadmuKkoB, CXEM, Kak B OCHOBHOM TEKCTE,
TaK U B KA4eCTBE NPUNOXEHUN).



e 3akntoveHne (NoaBoasTCcsa MTorM U garTcss 0606LeHHbIe OCHOBHbIE BbIBOAbI MO TemMe
pedeparta, genarTca pekoMmeHaauum).

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

Kpumepuu oueHku peghbepama: cooTBeTCTBME Teme; rnybuHa npopaboTku Martepuana;
NPaBUNIbHOCTb W  MOSIHOTA WUCMOSMb30BaHUS  WUCTOYHUKOB; BINaAeHWe TepMUHOIOMMEN;
odopmneHune pedepara.

MeTopguyeckue peKkoMeHOaunm no NnoarotoBkKe K 3K3aMeHy

Mpn nogrotoBke K ak3aMeHy OOy4valroLMinca A0SMKEH NOBTOPUTL NPONAEHHbLIM MaTepuan
B COOTBETCTBMM C Yy4eOHOM nporpamMmon, nNpPUMEpPHbIM MNepevyHeM Yy4yebHbIX BOMPOCOB,
BbIHOCSALUMXCA Ha 93K3aMeH M cofepXalmxca B [aHHOM nporpamMme, UCNOSb3ys KOHCMEKT
NeKunMn wn pekomeHaoBaHHy nutepatypy. [Npu HeobxoguMocTM MOXeT obpaTutbca 3a
KOHCynbTaumen n MeToam4eckom NoMoLLbI0 K NpenogaBaTento.

15. TMepeyeHb OCHOBHOMW WU [AOMOJSIHUTENIbLHOW nUTEpaTypbl, PEeCypCoOB WHTEPHET,
HGOﬁXOAMMbIX And oCBOEeHUA OUCUMUNIUHDbI (criucok numepamypbl 0hopMASemcs 8 coomaemcemauu
¢ mpebosaHusimu TOCT u ucrionb3yemcs obuwiasi ckeo3Hasi Hymepauyusi 0r1si 6cex 8UO08 UCMOYHUKOS)

a) OCHOBHas nuTepartypa:

Ne n/n MCTOYHUK

Qusuko-xumudeckue memodsbl aHanusa : y4ebHoe rocobue / K. I'. boeonuueiH, H. J1. UeaHueHko, A. H.

1 Llikaes [u dp.]. — ApxaHeernbck : CA®Y, 2018. — 119 ¢. — ISBN 978-5-261-01281-8. — Tekcm :
951IeKMPOHHBIU // JlaHb : anekmpoHHo-6ubiuomeyHasi cucmema. -URL:https://e.lanbook.com/book/161856

0) gononHUTenbHasa nuTeparypa:

Ne n/n McTouHnk

5 OcHosbl aHanumu4eckol Xumuu : 8 2 m. : y4ebHUK : Ors1 cmyd. 8y308, 0by4. Mo XUM. HarnpaeneHusm /
nod ped. KO.A. Sornomoea . — 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; nepesod c 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. ®nodd, M. CeliH3bepu ; rep. ¢ aHanl.
A.A. KuprowkuHa. — M. : Mup, 1992. — 300 c.

6 bynamoe M.U. Npakmuyeckoe pykosodcmeo rno ghomokKoiopuMmempuyeckum memodam aHanusa / M.U.
Bbynamos, N.M. KanuHkuH. — J1. : Xumus, 2001. — 408 c.

7 |9pHem P. 5IMP e o0Hom u dsyx usamepeHusix / P. OpHem, k. bodeHxayseH, A. BokayH. - M.: Mup, 1990. —711 c.
8 |CakodbiHckuli K.M. Ananumudeckasi xpomamoepagpusi / K. CakodbiHekud [u 0p.]. - M. : Xumusi, 1993.- 464 c.
9 lpakmuyeckas ea3ogas u xudkocmHasi xpomamoepacpus : y4eb. nocobue / 6.B. Cmonspos [u dp.]. —
Cr16. : 38-e0 Cl16 yH-ma, 2002. — 616 c.

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

BbyodHukos I'.K. OcHo8bI cO8peMeEHHO20 ariekmpoxumu4eckoeo aHanusa / I.K. bydHukos, B.H.
MaticmpeHko, M.P. Bscenes. — M. : Mup : bunom J1.3., 2003. — 592 c.

Kammpann P.B. Xumudyeckue ceHcopsbl / P. B. Kammparnn; nepegod ¢ aHesn. O.0. MakcumeHKo; rnod peo.
O. M. lNempyxuHa — M.: Hay4Hbil mup, 2000.- 143 c.

Kanau A.B. BeedeHue 8 ceHcopHbiIl 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. 35608, B.®.

15 |CenemeHes ; [Hayd. ped. B.®. CenemeHes] .— BopoHex : BopoHex. uHcmumym ['ocripomueonoxapHou
cryx6u1 MHC Poccuu, 2011. — 240 c.

Xumuyeckue ceHcopsi : [pobnembi aHanumuyeckol 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.

11

12

13

14



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

OcHoebI aHanumu4eckol XUMUuU : npaxkmu4eckoe pykoeodcmeo : y4eb. nocobue Orns ay3oe / B./.
®adeesa [u Op.] ; nod ped. FO.A. 3onomosa. - M. : Beicw. wk., 2001. - 463 c.

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

AnekcaHOposa T.[1. AHanumu4yeckas Xumusi U ¢hu3uKo-xumudeckue Memodb! aHanu3a [OneKmpoHHbIU
19 |pecypc]: y4eb. nocobue / AnekcaHoposa T.[1. - Hosocubupck : N30-eo0 HI'TY, 2016. - 106 c. - ISBN 978-
5-7782-3033-0 - Pexxum docmyna: http://www.studentlibrary.ru/book/ISBN9785778230330.html
CanbHukosa E.B. UHcmpymeHmarnsHble MemoOdbl aHanusa. Teopemuyeckue OCHO8bI U rpakmu4yeckoe
npumeHeHue [BnekmpoHHbIl pecypc]: y4uebHoe rnocobue / CanbHukosa E.B. - OpeHbypa: OY, 2017. -
121 c. - ISBN 978-5-7410-1725-8 - Pexxum docmyna:
http://www.studentlibrary.ru/book/ISBN9785741017258.html

Madiep B.P., lpakmuyeckas 8bICOKO3ghchekmugHas XXuOKocmHas xpomMamozpausi [OneKmpOoHHbIL

21 |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. Bonocosa, A.H. lLlunyns, FO.A. besauHa, lna3syHoea H.H - Cmasporions : ATPYC
Cmasporonbcko20 2oc. agpapHo20 yH-ma, 2017. - 56 c. - ISBN -- - Pexxum docmyna:
http://www.studentlibrary.ru/book/stavgau_00134.html

Cepzees H.A., OcHo8bI K8aHMo8oU meopuu 10epHO20 MagHUMHO20 pe3oHaHca [SreKmpoHHbIU 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., Snnekmpoxumuydeckue (6uo)ceHCopbl Ha OCHOBE CyrpaMOneKynsipHbIX CMPYKmMyp

24 |[GnekmpoHHbIl pecypc] / T.A. EemrwoeuH, 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 cucmembi [BriekmpoHHbIt pecypc] / A.T.

25 |TepeuwieHko, H.T1. lNukyna, T.B. ToricmuxuHa. - 2-e u3d. (an.). - M. : BUHOM, 2015. - 315 ¢. (MemoOdsi 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, 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" : [caim]. - URL :
https://www.studentlibrary.ru/book/ISBN9785000323700.html

LlIkonbHukos E. B. ®usuko-xumudeckue memods! aHanu3a. Teopemu4yecKkue 0CHO8bI U KOHMPOIIbHbIE
3adaHus : y4ebHoe nocobue / E. B. llIkonbHukos. — CaHkm-lNemepbype : Cr6l7ITY, 2020. — 52 ¢. — ISBN
978-5-9239-1189-3. — Tekcm : ariekmpoHHbIl // JlaHb : 3anekmpoHHO-6ubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/159314

17

18

20

22

26

27

B) MHPOPMALMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE pecypchbl (0duLmanbHble pecypcbl MHTEPHET)™:
Ne
n/n

Pecypc

OnekTpoHHO-6nbnuoTeyHasa cuctema "YHusepcuteTckaa 6Gubnumoteka online" http://biblioclub.ru/
OneKkTpoHHO-6nbnuoteyHas cuctema "fanp" https://e.lanbook.com/

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

O6pasoBaTtenbHbIN 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/

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

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

N O (O~ W|IN|F

* BHa4vare yka3sbieatomces ObC, ¢ komopbiMu umeromcesi do2oeopa y BI'Y, 3amem omKpbimbie 351€KMPOHHO-
obpa3sosameribHble pecypchbl, OHauH-Kypcbl, QYMK

16. lMNepeyeHb y4eOHO-MeTOAMYECKOro obecne4vyeHUs AnNA CamMoOCTOATEeNbHOM paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, rocobusi, 3adaqyHuku, Memodu4yecKue yKalzaHusi MO B8bIMOSTHEHUIO
rpakmu4ecKkux (KOHmMpPOIsibHbIX), Kypcoebix pabom u 0p.)

Ne NcTouHuk
n/n
1 356108 A.H. AHanumuyeckas xumus : y4ebHo-memodu4veckoe nocobue 0Oris 8y3oe / A.H. 356s108. —
Boporex: 3damenbckuli Oom BI'Y, 2015. — 74 c.
> KpbicaHoga T.A. @u3uKo-xuMu4eckue MemoObl aHanu3a rnpupoOHbIX COeOUHEHUU: xpomMamoapagusi u
criekmpockonus : y4ebHoe rnocobue / T.A. KpbicaHosa, [.J71. Komosa, B.A. KpbicaHos u Op. — BopoHex



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

. s0amenbcko-nonuepagpuyeckul yueHmp "Hay4Has kHuea", 2016. — 62 c.

3 356108 A.H. OcHoebl aHanumuyeckol xumuu. lNpakmukym : y4ebHoe nocobue 0nsi 8y3os / A.H.
3565108. — BopoHex : Is0amenbcko-nonuepaghudeckuli yueHmp «Hayyrnas kHuza», 2019. — 136 c.
3565108 A.H. @usuko-xumudeckue memoObi aHanu3sa. [lpakmudyeckoe rnpumeHeHue | y4ebHoe nocobue

4 | /A.H. 3a6n0s, H.B. MupoHeHko. — BopoHex : adamernbcko-nonuepagpudeckuli ueHmp «HayuyHas
KHuea», 2019. — 128 c.

17. OO6pasoBaTtenbHble TEXHONOrMNU, UCNONb3yeMble MNpu peanusauum y4ebHOM
OUCLUMNSINHBI, BKMO4Yaas [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (AOOT),
3neKTpoHHoe oby4yeHue (J0), cMellaHHOe OOy4YeHue):

[Onsa [OOoCTwKeHUst uenu OocBOeHUS Yy4yebHOW AUCUMNIIMHBLI, MNOBbLIWEHUSA KayecTBa
obpasoBaHna 1 POPMUPOBAHUA KOMMETEHUUW WUCMOMb3YTCA ayauTOpHble  (nekumu,
nabopaTtopHble) U BHeayguMTOPHble/MHTEPAKTMBHbIE (CaMocTosiTeNnbHasi paboTa CTy4eHTOB)
dopMbl 06yYeHUs.

Kpome TOro, npu peanusaumm y4yebHOW OUCUMMMANHBI MOTryT ObITb WCMONb30BaHbI
3fIEMEHTbI 3NEKTPOHHOro obyyeHus (30) n AncTaHUMOHHbIE ObpasoBaTesfibHble TEXHOMOrMn
(O4OT) B 4acTM oCBOEHMUS NEKUMOHHOIO MaTepuana, NpoBeAeHUsa TEKyLen N NPoOMeEXYTOYHOM
atrectauum, nposBedeHuMss 4Yactu nabopaTopHbiX paboT M  camMocToATenbHOWM paboTbl
oby4atomxcs no  AaucuunnuHe, nospgongawwme  obecneunmBaTtb  ONOCpPeaoOBaHHOE
B3auModencTBme (Ha paccTosiHMKM) npenogaBaTtenen n oby4varowmxcs, BKNOYas MHCTPYMEHTbI
3MEKTPOHHOM MH(pOpMaLMOHHO-06pa3oBaTenbHON cpedbl BIY «ONeKTpoHHbIN yHMBEpCUTET
BIryY» (https://edu.vsu.ru), npoBegeHne BebuHapoB, BUOEOKOH(EPEHLMIA, B3aMMOLENCTBME B
couceTsax, NocCpeacTBOM 3NEKTPOHHOW MOoYTbl, MecceHaKepoB. [nsi OCBOEHUS AUCUMNNUHbI
pekoMeHOyeTCs CMMCOK NuTepaTypbl N pecypcbl AN 3NeKTPOHHOro obyyeHus (B0) (n. 15)

AyOumopHsble:
OCHOBHbIMM BMAaMU ayguTopHOM paboTbl ABNAOTCA nekunn n nabopatopHble paboTbl. OHK
pewarT 3agayn opMUPOBaHUA U PasBUTUSA NPOMECCUOHANbHBLIX YMEHUA U HaBbIKOB
oby4atoLmnxca.

Jlekyuu BknoYatloT B cebsi nocrnegoBaTenbHOE U3NOXEHWEe MaTtepmana npenogasateniem
B TOM u4uCre C WCMNONb30BaHMEM MYNIbTUMEOUMHOIO MNpPOoEeKTopa [Ans KOMMbHTEPHOM
npeseHTaumm n BugeoMmatepuarnos.

JlabopamopHbie pabombl — opma opraHusaumm o0y4veHusl, UMHTerpupyroLas

TEOPETUKO-METOLONOMMYECKME 3HAHUS, NPAKTUYECKNE YMEHUS U HaBblKM CTYAEHTOB B €4MHOM
npouecce y4ebHo-nccnenoBaTenbCKOro xapakrepa.
B xoae BbinonHeHUs nabopaTtopHbIX paboT CTyAeHThI BblipabaThiBalOT YMEHUSA aHanNM3npoBaThb,
genatb BbiBOAbl W 0600WEHMs, MNONb30BaTbCA PasnMYHbIMW  MPUEMAMU  U3MEPEHUN,
WHCTPYMEHTanNbHbIMM  MeToAamMuM aHanusa, odopMNATb  pesynbTaTbl  3KCMEPUMEHTOB.
dopmupyoTCs nNpakTUyYeckme npodeccnoHanbHble HaBblikM 0bpalleHuMsi C aHanUTUYECKUM
obopyaoBaHMeM.

BHeaydumopHnbie:
Pabota B rnobanbHonm ceTu (Mcnonb3oBaHne WHTEPHET-TEXHOMOIMI), MOUCK Hay4YHOW W
MeToamnveckon MHdgopmaunmn, HanncaHue pedepara.

18. MaTepuanbHO-TeXHUYECKOEe ob6ecneyvyeHne AUCLUNIIUHDI: (pu ucnob308aHUU
nabopamopHoz20 obopydosaHus yKka3bleamsb MOMHbIU NepeyeHb, rpu 6obWoM Kornudecmee 0b60pydo8aHusi MOXHO
ebIHecmu OaHHbIl pa3der 8 NpusioxeHue K paboyel rnpospamme)

Mynbtmeamna npoektop BENQ, HoyT16yk 15 Toshiba, Cnektpodotometp CP 46, MoHomep-3B-74,
dotokonopmmeTp — KOK-2, NMnameHHbii hoTtomeTp — [TAXK-1, Ma3oBbIi xpomaTtorpad «Xpom»-4,
AHanutuyeckmne sBecbi OHAUS PA64C

19. OueHo4HbIe cpeacTBa AJ1A NPOBEeAEHUNA TEKYLLEeN N MPOMEXYTOYHOWN aTTecTauum



Mo peweHno Kadeapbl OUEHKM 3a 3K3ameH/3avyeT MoryT ObiTb BbICTaBneHbl MO
pesylibTatam TeKyU.LeVI aTTectauumn o6yl-|a+ou.|,eroc;| B CemMecCcTpe, HO He paHee, 4eM Ha
3aKMYNTENBLHOM 3aHATUKU. [1py Hecornacumn CTygeHTa ¢ OUEeHKOW nocrnedHun Bnpase caaBaThb
3K3aMeH/3a4eT Ha 00X OCHOBAHUSX. Ha 3akniounTenbsHOM 3aHATUM NPOBOAMUTCA TECTMPOBAHUE MO
BnageHuto komneteHumen MNK-2.

Mopsagok oueHkn ocBoeHMs obyyarowmmmncs yuebHoro matepmarna onpegensercs
cogepXXaHnem cneagyroLwmx pasagernos AUCUUNNUHBIL

Muonkatop(bl
I"I\}Ig'l HanmeHoBaHve pasgena AUCUMNnHbI KomneTeruus(n) u,ocmmeﬁém) OueHouHbIE cpeacTea
(Mopyns) KOMMeTeHunn
1 |Paspen 1.1,2.1, 2.2. BeeaeHve MK-2 MK-2.1 ”a5°pal’,”e%’:§: n‘;";'\iofa Ne 1
Paspgen 1.2, 2.3-2.6. CnekTparnbHble MK-2.1
2 MeToabl aHANM3a MNK-2 AK-2 2 JlabopamopHasi paboma Ne 2
Paspen 1.3, 2.7-2.11. MK-2.1
3 Xpomatorpaduyeckme MeTofbl aHanmaa MKk-2 MK-2.2 JlabopamopHasi paboma Ne 3
Paspen 1.4,2.12 — 2.14. MK-2.1
4 ONeKTpoOXuMmMYecKkne MeTofbl aHanmaa MK-2 MK-2.2 JlabopamopHas paboma Ne 4
Paspen 1.5., 2.15, 2.16. Cpeactea n AK-2.1 Jla6opamopHas paboma Ne 5
5 |MeToabl onepaTMBHOIO aHasIMTUYECKOro MK-2 nK-2.2 Pecpepam Ne 2
KOHTpons - P B
[MpomexyTouHasa aTTecTaums
dopMa KOHTPONS - 9K3aMeH lepetetis eonpocos

20 TwvnoBble oOULEHOYHbLIE CcpeaAcTBa M MeToAMYECKMe MaTepuanbl, onpegensivowme
npoueaypbl OLleHUBaHUA

20.1 TeKywmin KOHTPOSb YCNeBaemMoCcTu

KoHTponb ycneBaemocTy No ANCUMNIINHE OCYLLECTBNAETCA C MOMOLLBIO CreayroLMX OLEHOYHbIX
cpencTs:
JlabopamopHsbie pabomei, Pechbepamei

(HaumeHoeaHue OUEHO4YHOoecOo cpedcmea meKyweeco KOHmMpOoriA ycneeae/\/locmu)

MepeyeHb 1abopamopHbix pabom:.

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

o JlabopatopHasa paboTta Ne 2. CnekrpanbHble meTogbl aHanmn3a. CneKkTpoCcKonusl NOrMnoLeHNs B
BUAUMOM AumanasoHe. VIK-cnekTpocKkonus, KaueCTBEHHbIN U KONUYECTBEHHbIN aHanus.

o JlabopatopHas pabota Ne 3. Xpomatorpaduveckne meTtogbl aHanmsa. KayecTBeHHbIn 1
KONMYeCTBEHHbIN aHanms.

o JlabopatopHasa pabota Ne 4. 3nekTtpoxmmuyeckme wmeToabl aHanmmsa. KMoHomeTpuueckoe
onpegeneHve HUTpaToB. MNMoTeHunomeTpryeckoe TMTpoBaHue. KynoHomeTpusi.

o JlabopatopHas pabota Ne 5. Xumudeckne ceHcopbl. [1b€303NEKTPUYECKME CEHCOPBI.
lMoTeHunomeTpmnyeCKne CEHCOPDI.

OnuncaHne TexHomnormm nposegeHunAa

NabopaTtopHble paboTbl BKIHOYAOT CaMOCTOSITENBHYIO NPOPabOTKy TEopeTM4ecKoro martepuana
oby4arolmmesl, UM3y4eHne MEeTOAMK MPOBEAEHVUS M NITAHMPOBAHWE 3KCMEPUMEHTA, OCBOEHME
N3MepuTenbHbIX CPeacTB, 0O6paboTKy M MHTEepNpeTaumio SKCNepMMEHTanbHbIX AaHHbIX. B pag pabot
BKIIIOYEHbI  KOHTPOSbHbIE 3afdaHusi MO  OMPederieHNt0 HEWU3BECTHbIX KOHLEHTpauui  BELLECTB,
BblJaBaeMbIX NpenogaBaTernem.

Mpu 3awmTte nabopatopHon paboTbl (coade oTyeTa O ee BbINONHEHUWU) OByvaloLWMNCs OOSMKEH
yMeTb OOBSACHATL Lenu, 3agayn, xon npoBefeHust paboTbl, ee pesynbTaThl, CAENaHHble BbIBOAbI, a
TaKKe OCHOBHbIE KOHCTPYKTUBHbIE OCOBEHHOCTU MCNONb3yeMOro 060pya0BaHMS.



TpeGOBaHMH K BbIMOMNHEHMIO 3aQaHnin (I/lJ'II/l LLUKanbl 1 KpUtTeEpun OLl,eHI/IBaHI/IF-l)

Kpumepuu oueHku nabopamopHoul pabomsi

YpoBeHb
Kputepun oLieHMBaHNS KOMNEeTEHLNIA chopmumpoBaHHocTy | LLkana oueHok
KOMMNEeTEHLINN

Obyyarowulica enadeem meopemu4yeckuMu oOcHogamMu  Memodos
aHanu3sa, nabopamopHasi paboma 6bIrnonHeHa, coenaHbl MpPasuslbHbIe lNosbiweHHbI
HabodeHusi u 8b1800b! (donyckaromcesi Hekomopsble yposeHb
MariocyujecmeeHHble owubku, Komopble cmydeHm ob6Hapyxuesaem u| basoebil yposeHb
bbicmpo  ucripasnsem  caMocmosimesibHO  unu - pu  nomouwiu| [lopozossili yposeHb
npenodasamesieM)., 4mMO cOOMBEMCcMayem 0C80eHUK KoMnemeHyud.
Obyyarowulicas He 3Haem MemoOUKU 8bIMOMHEHUS rpakmu4eckol
pabombl U ee meopemu4yecKux OCHO8, HE MOXem CcaMOCmOSIMesbHO
nposecmu uccriedosaHue, dennaem epybbie owUbKU 8 UHMeprpemayuu Heydosnemeo-
MOSTy4EeHHbIX pe3yrnbmamos, He Moxem CcghopMysiuposames 8bi8o0kl, pumesnbHo
ogpopmumb  pabomy, uUmo  coomeemcmeyem  He  OCBOEHUI
KomriemeHuyud.

3aumeHo

TecTnpoBaHue
Ha 3akniounTenbHOM 3aHATUU NPOBOANTCS TECTMPOBaHWE NO BRageHuo komneTteHuunen MK-2.
lMepeyeHb BONPOCOB TecTa.

1. UTo BKNtoYaeT B cebs nnaH Hay4YHO-UccneaoBaTenbCkon paboTbl?

1. BolgeneHne n noctaHoBka Nnpobnemebl; npoBeaeHne ob63opa nutepaTypbl; NOCTAHOBKA
Llenn 1 KOHKPEeTHbIX 3a4a4 nccrneaoBaHus; BbIoop metoga unum MeToamkn nccrnenoBaHus;
npoBefeHne aKcnepmmeHTa; o6paboTka pesynbTaToB; OPMYNMPOBKa BbIBOLOB.

2. Bbibop Tembl nccrnegoBaHus; onpeaeneHne Luenn 1 3agad; npoBeaeHne aKCnepnMmeHTa;
aHanus Hay4yHO-MeToauYecKon nutepaTypbl; POPMYyNMPOBKa BbIBOLOB.

3. YcTaHoBMNEHNe akTyanbHOCTN paboThbl U HEOBXO4MMOCTU €€ BbIMOSNHEHUS; BbIACHEHWE
uenn paboThbl; NonyvYeHne MeTOANKN UccrneaoBaTenbCckon paboThl; NpoBeaeHne
3KCNEePUMEHTA; COCTaBIIEHME BbIBOAOB.

2. Bolgenute meToAbl UCNOSb3yeMbIE B UCCneaoBaTenbCckon paboTte
AbcTparnpoBaHue.

AHanuns.

Henykuns.

Nhoykums.

MopgenupoBaHue.

TecTupoBaHue.

. JKCNEPUMEHT.

3. PU3NKO-XMMMYeckme (MHCTPYMEHTarnbHbIE) METOAbI aHanu3a 37o:

1. MeTog HenTpanusauuu

2. MeToa KOMMNeKCoOHOMeTpumn

3. CnekTpanbHbI aHanms

4. [loTeHunomMeTpnn4ecknin aHannsa

4. Kakne metoapl (cnocobbl) pacyeTta KOHLEHTpaLUUKM onpeaensemMbiX BELLECTB UCMONb3YHOTCS B
aHanNUTUYeCKoW NpakTuke PU3NKo-XMMNYECKOro aHanmsa Hanbonee LWMpoKo?

1. MeTopg rpagynmpoBOYHOro rpaduka;

2. MeToa cTaHOapToB;

3. Metoa nobaBok;

4. MeTtoa rnaBHbIX KOMNOHEHTOB.

5. K kaknm meTogam OTHOCUTCH NOTEHLNMOMETPUA?

1. Ontuyeckum meTogam;

2. XpomaTorpadpmyeckum metoaam;

3. OneKTpOXMMMYECKMM METOOAM.

6. YTO nexumT B OCHOBE NOTEHLMOMETPUYECKOrO METOAA aHanm3a?
1. WN3mepeHue noTeHumana anekTpoaoB, NOrpyXeHHbIX B pacTBoOp;

NookrwnNE




2. 3aBUCMMOCTb MeXJy COCTaBOM BellecTBa U ero CBONCTBaMu;
3. VamepeHune onmHbl BOMHbI.
7. Kakne metobl pacdeTa KOHLUEHTpaUumn UCnonb3yoT B NPSIMOM NOTEHLMOMETpUnN?
1. MeTopg rpagyMpoBOYHOro rpaduka;
2. MeTton npobaBok;
3. KpwuByto TTpoBaHuS.
8. Ha namepeHun yero ocHoBaH MeTog NPSIMON KOHAYKTOMETPpUn?
1. HanpsikeHusa B uenu;
2. Cunbl TOKa;
3. YaenoHon anekTponpoBOAHOCTU pacTBOPOB 3MEKTPOSIUTOB;
4. [loTeHuuana anekTpoaa.
9. KynoHoOMeTprYeCcknii MeTod aHanu3a OCHOBaH Ha n3MepeHun 4ero?
1. Cwunbl TOKa;
2. OneKkTpuyeckon NpoBOANUMOCTH;
3. KonuyecTtsa anekTpuyecTsa, NpOTEKaLLEro Yepes afeKTPOXUMUYECKYIO SHENKY;
4. [loTeHuwana anekTpoaa.
10. Kakne meToabl aHann3a OCHOBaHbl Ha B3aUMOAENCTBUN SNEKTPOMArHUTHOrO N3NyYeHusi C
BELLLECTBOM?
1. Xpomatorpacduyeckue;
2. Cnektpockonuyeckue;
3. OneKkTpoxumunyeckume.
11. Y10 nexuT B ocHoBe abCcopOLUMOHHOIo cnekTpanbHOro aHanuaa?
1. 3akoH CBETONOrnoLweHs;
2. 3akoH byrepa — JlambepTa - bepa;
3. 3aKoH 9KBMBASEHTOB.
12. B kakom 13 NpnBeAeHHbIX CNOCODOOB pacyeTa KOHLUEHTpauum He TpebyeTca cobnogeHme
3aKOHa CBEeTOoNornoweHna?
1. MeTopg rpagynmpoBOYHOro rpaduka;
2. A=¢lC;
4. A1/AX =C1/CX.
13. CnekTp nornoLeHnsa pacteopa BeLecTsa, NoAYMHAILLLErocs 3akoHy byrepa-
JTambBepTta-bepa, MOXXHO NONYYUTb NPU NOMOLLLM:
1. CnektpocoTomeTpa;
2. [a3oBoro xpomaTtorpada,;
3. dnyopumeTpa;
4. PedpaktomeTpa.
14. B abcopObumMOHHOM CneKkTpanbHOM aHanmnae NpuMeHsIoT Npnbopsbi:
1. DOTOINMEKTPOKOSTIOPUMETP;
2. [1nameHHbIn hoTOMETP;
3. CnekTtpodoTomMeTp.
15. Yto aBnsieTcs 06bEKTOM CNeKTpOodhOTOMETPUYECKOrO onpeaeneHns?
1. Tlopowku;
2. PactBopbl;
3. Bssecwu.
16. Yto onpegenstoT Ha POKe?
1. OnTnyeckyto NNOTHOCTb;
2. [lokasaTenb npenomMneHus;
3. pH pactBopa.
17. B 3aBMCUMOCTM OT arperaTtHoOro COCTOsIHUS NOABMXHOWN dhasbl Kakve Buabl XpomaTtorpadum
ObiBatoT
1. TlasoBas;
2. KonoHo4Has:;
3. ToHkocnownHas;



4. XungkocTHas.
18. MeToa xpomaTtorpaduyeckoro pasgeneHus, NogBumxXHOM pas3on B KOTOPOM CIYXUT
WHEepPTHbIN ra3, Ha3blBaeTCs:
1. [MnockocTHas xpomaTorpadus;
2. WoHoobmeHHas xpomaTtorpadus;
3. BbIcoKkoahheKTMBHAs XNOKOCTHas XpomaTorpadus;
4. [a3oBasg xpomartorpadus.
19. K kakou rpynne xpoMmaTtorpagpuiecknx MeTogoB OTHOCUTCS MeTo[, B KOTOPOM MOABUKHON
dra3on ABNAETCH XUAKOCTb?
1. [aso-agcopbunoHHas;
2. [a30-XuakocTHas;
3. >KupgkocTtHas.
20. KakoBO OCHOBHOE pasfnuyme ra3oBom 1 XNUOKOCTHOW XpomaTorpadoumn?
1. ArperaTHOe COCTOSIHME KOHTaKTUpyloLWwmx as;
2. Wcnonb3yemasi TEXHUKA;
3. MexaHu3Mm afieMeHTapHOro akTa.
21. Kak HasbiBaeTcs rpadmyeckoe naobpaxeHne pacnpeneneHunsi BELeCTB B anaTte?
1. BHewmHsasa xpomaTorpamma;
2. W3soTtepma copbuuu;
3. XpomaTorpapunyeckum nuk;
4. BHyTpeHHsia xpoMaTtorpamma.
22. Yto BnusaeT Ha 3P eKTMBHOCTb XpoMaTorpamnyecKom KOSTOHKN?
1. Yucno Teopetmnyecknx Tapenok (N);
2. Bpewms yaoepxuBaHnus (tr);
3. YaepxuBaembii 06bem (VR);
4. BbIcoTa, 3KBMBanNeHTHOW TeopeTmnyeckon Tapenke (H).
23. Yem obycnosreHo pasmbiBaHne XxpoMaTorpadmnyeckmx NMKOB COrnMacHO KMHETUYECKON
Teopumn xpomatorpacum?
1. BwuxpeBasa gudpdysus;
2. MonekynapHasa oudpdysus;
3. ConpoTtuBrieHne macconepeHocy;
4. Hwnyem He oBycnoBneHo.
24. [Insa 4ero ncnonb3yTcs B XxpomaTtorpadum nHaekcol yaepxmsadna Kosava?
1. Konu4yecTtBeHHOro onpeneneHuns;
2. PaspeneHuns KOMNOHEHTOB cMecH;
3. KauecTtBeHHOM naeHTUdMKaUuy;
4. YcTpaHeHnda npumecen.
25. Kakne norpelHocT1 aHannsa MoryT 6biTb?
1. Cny4vaiHble;
2. CucremaTtmnyeckue;
3. NHaveuayanoeHble;
4. KonnekTuBHbIE.
26. Yto Takoe npenen obHapyxeHun?
1. 3T0O MMHMManNbHOE KOMUYECTBO BELLECTBA, KOTOPOE MOXET OblTb OOHapyXeHO C
3aaHHOWN OOBEPUTENBHON BEPOATHOCTLIO;
2. OTO MMHMMarnbHasa KOHLEHTpaums pacTtBopa cTaHgapTHoro obpasua;
3. OT0 3Ha4veHwme yrnoBoro kKoaduumMeHTa rpagymMpoBoOYHOro rpaduka.
27. YKaxvTe napy anektpoaoB Ansa namepeHuns pH, npMeHnMbIX B NOTEHLMOMETPUN.
1. CTEKNSAHHbBIN — XropcepebpsHbIN;
2. PTYTHbIN KanesbHbI — BOAOPOLHbIN;
3. NNaTMHOBbIN BpaLLaloWMNCA — CTEKMNAHHDBIN.
28. Kakon nHaANKaTOpPHbIN 3NeKTPoL UCNONb3yeTCa B NOTEHLNOMETPUYECKOM TUTPOBAHUN?
1. CTeKknsaHHbIN



2. [natnHoBbIN
3. XnopcepebpsHbin
29. lNepeBopa BeLeCcTBa B aTOMapHOE COCTOSIHME Yalle BCero OCyLLeCcTBNAeTCs C
NCrnonb30BaHNEM
1. PagmnoyacTtoThbl
2. YnbTpassyka
3. Nnamenun
30. YTo HasbIBaOT 3MOEHTOM?
1. MOTOK XMOKOCTM UNu rasa, npoLleiLni Yepes crnon HenoaswkHoN dasbl
2. HenoaswxHyto casy
3. NoTOK XXMAKOCTU UNK rasa, nepemMeLLarLLnin aHanmsnpyemble BelecTsa BOOSb
HenoaBWXHOW dha3bl
4. CMeCb aHann3npyembIx BeLecTB

Bonpochbl

1. Kakon anektpopg Hambonee 4acTo MCNOSMb3YT B KAYeCTBE AIeKTPoAa CPaBHEHUS B
noTeHumomeTpumn?

2. B nOTEHUMOMETPUYECKOM TUTPOBAHMM NCMOSb3YIOT MOHATUE CKAYOK NOTEHUMana nnn narnb
noteHunana?

3. KonnyecTtBo anekTpuyecTBa npu KysIoOHOMETPUYECKOM onpeaesieHMm NpoBOAAT C MOMOLLLHO
Kakoro npubopa?

4. ATOMHbIE€ CNEKTPbI MOrMOLWEHNS ABNAOTCS KaKuMm?

5. MeToAa, OCHOBaHHbIM Ha TEPMUYECKOM BO3BYXaeHUM cBOBOAHbLIX aTOMOB MM OOHOATOMHbIX
WMOHOB M permcTpaumm onTUYecKoro cnekTpa ucnyckaHms Bo3byxaeHHbIX aTOMOB, Ha3blBaeTCs:
6. MeToa monekynsipHon abcopbunoHHon cnekTpockonuu B Y®- 1 Buanmon obnacTtsx cnekrpa
Ha3blBalOT

7. ONeKTpoa CpaBHEHUS UMEET MOCTOAHHbIM MOTeHunan unvM HactpavBaemMbln NnoTeHumnan?

8. Bpems oT MOMeHTa BBoga npobbl 4O MOMEHTa pernctpauum Makcumyma
Xpomartorpagunyeckoro nvka aTo:

9. Kak HasbIBaeTCs runoteTnyeckas 3oHa, B npegesiax KoToporo yctaHaBnmMBaeTCca paBHoBecUue
YacTuL XpomaTorpadupyemMoro BeLecTsa Mexay NoaBMXHON U HENOABMXHON dhasamn?

10. lNepeyncnnte OCHOBHbIE MHCTPYMEHTarbHble METO bl aHanms3a

11. CTeKNSAHHbIA NHONKATOPHbIN ANEKTPOS YacTo NPUMEHSIOT Ansa namepexHnsa pH nnu pX?

12. B kakom MeToZe UCnosib3yeTca 3aBUCUMOCTb SSIEKTPONPOBOAHOCTU TUTPYEMOro pacTeopa
oT o6bema npmubaBneHHOro TUTpaHTa?

13. KonnyectBeHHbI aHanua B VIK-cnekTpockonum NpoBoasAT C NOMOLLbI0 6a30BbIX JIMHWUIA UK
0a3 gaHHbIX?

14. B kayecTBEHHOM XpoMaTorpan4yeckom aHanmse UCnosib3yoT BpeMeHa yaepXXMBaHUSA Unn
nnowiaan Nnukos?

15. Kakoe ypaBHEHME NEXUT B OCHOBE NOTEHLNOMETPUYECKOrO MeToAa aHanmsa?

16. MeTog 06paboTKn CTaTUCTUYECKUX AAHHbIX, 3aKITHYaKLWMACA B U3YYEHUM KO3 PULMEHTOB
— 3TO KOPPENSAUMOHHBIN aHanu3 nnu MmateMatmdeckas mogesnb?

17. 3HaHMs TeopUn CYLLIECTBYHOLLMX METOAOB 1 NPUHLMMNOB paboTbl NpnbopoB HEOBXoaMMbI
Ans Bbibopa noaxoasiero Mmetoga aHanvaa unm gnsi obien spyamumnn?

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

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

20. K kakum meTtogam aHanusa otHocatcsa VK- n KP-cnektpockonuna?

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

25. Kakon nHOMKaTOPHbIN 3NEeKTPOA NCNOoMb3YT Npu onpeaeneHum 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 kayecTBe MOHOXpoMaTtopa guadparma nnm
npusma?

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

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

30. MeTog aHanu3a, OCHOBaHHbIM Ha MOrfoLWeHNN 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 YKungkocTtHag.
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

Kputepun oueHku:



3auTeHo. [lpaBunbHO BbinonHeHo 51-100% 3agaHuiA, YTO COOTBETCTBYET MOSTHOMY OCBOEHUIO
KOMMNEeTEHLNN.

He 3auTteHo. [NpaBunbHO BLINOMHEHHLIX 3adaHu He 6onee 50% wnu TecT He npeacTaBneH
BOBCE, YTO COOTBETCTBYET HE OCBOEHUIO KOMMETEHLNN.

OnucaHne TexHonormm nposegeHusA KOHTpOJ'IbHOVI pa60TbI

KOHm,OOJ'IbHaFI pa6oma — npegcrasndeT cobol TecToBble 3a1aHNUSI C HECKONbKUMM BapunaHTamMmu
oTBeTa.

TpeGOBaHMﬂ K BbIMOMHEHWIO 3a4aHui (I/IJ'II/I LUKanbl N KputTepumn OLl,eHVIBaHVIFI)

YpoBeHb
Kputepun oueHnBaHns KOMNeTEHLMI copmupoBaHHocTy | LLkana oueHok
KOMMEeTEHLNI

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

. lNosbiweHHbIU
coomeemcmeayem rosIHOMY OC80EHUK KOMIemeHyud. osbiwe u

ypoeeHb

o 3aumeHo
bGa3zoenbll yposeHb
lMopozoenili yposeHb
B mecme nipasgusnbHO 8bInonHeHHbIX 3adaHuli He 6onee 50% unu mecm Hevdosiemeo-
He npedcmasenieH 6808Ce, 4YMO COOMBemcmeyem He OC80EHUH - V!
pumesnbHo

KomriemeHuyud.

MepeyeHb mem peghepamos.

. IHdbpakpacHasa n pamaHoBCKasi CNEKTPOCKOMNMUS.

. CnekTpockonus aaepHOro MarHMTHOro pe3oHaHca.

. MazoBasa xpomaTtorpadms.

. BbicokoahdhekTMBHas XKnakocTHas xpomaTtorpadusi.

. KanunnsapHein anektpogopes.

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

. MeTponornyeckune xapaktepucTmku MeTogoB aHanu3aa.

. XeMomMeTpuyeckme npuembl 06paboTkm pesynsTaTos.

O©COoONOOOBRRWN -

Onuncanne TexHoMnorMm npoesegeHunsa

Pegbepam — daBnseTtca camocTodATesibHoOM paboTon obydarollerocs, npeacTaBnslowmnm cobon
KpaTkoe W3fnoXeHne B MUCbMEHHOM BWAE MOSTyYEHHbIX pe3ynbTaToB TEOpeTUYeCKoro aHanusa
onpegeneHHoONn TeMbl, rge aBTOp packpbiBaeT CyTb Mccregyemon npobnembl, NPUBOAUT pasfnyHble
TOYKM 3pEHUs, 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. [logrotoBka pedpepata nogpasymeBaeT
CaMOCTOATENbHOE W3Yy4YeHWe CTYAEeHTOM HECKOSIbKMX JNUTepaTypHbIX WCTOYHMKOB (MOHOrpadwun,
Hay4HbIX CTaTen, NUHTEPHET-UCTOYHMKOB U T.4.) NO TEME, HEe paccMaTpvMBaemMon NoapoBHO Ha nekumu,
cMcTeMaTm3aumnio MmaTepmana u KpaTkoe ero U3rnoxeHue.

Pabota Hag pedepatom npegnonaraet yrnybneHHoe m3yyvyeHue, aHanu3 u CucrTematuyeckoe
n3noxeHvne n3bpaHHon npobrnemaTnkmi, pa3HOCTOPOHHIOK OLEHKY ee COAepXaHUsa 1 3HaveHus. JormkeH
ObITb HANMMCaH YETKUM, SCHbIM, IMTEPATYPHO rPaAMOTHBLIM SI3bIKOM, U3NOXEHWE AOSMKHO YAOBMETBOPSTH
OCHOBHbIM FIOrMYECKMM TpeboBaHMAM ONpedeneHHOCTH, MOoCNeaoBaTeNbHOCTN, OOKasaTenbHOCTH.
KntoyeBble MOHATMS U TepMUHbI, 0B6CYXaaemble U Mcnosnb3yemble B pedepaTe, AOMKHbI ObiTb TOYHO
onpegeneHbl, 3aKOHbl - TOYHO CCPOPMYNMPOBaHbI, BCE pacCyXAeHWUst AOSPKHbI BECTUCh B CTUIE HAYYHOW
anckyccum, ObiTb  OBOCHOBAHHbIMK, OMMPaTbCsAd Ha akTbl M JIOTUYECKM CBSA3aHHO BECTU K
onpegeneHHbIM MaeaM 1 runoTesam, pesynbTatam U BbiBogam. B 3aknoveHnn ymecTHO AaTb KpaTkoe



pestoMe, WUTOrM W BbIBOAbI MNpPOAenaHHoONn paboTbl, MNOOYEPKHYTb €€ 3HayeHue [ANs pasBUTUS
WHCTPYMEHTanbHbIX METOA0B aHanusa, oxapakTrepu3oBaTb HanpasieHUs N NepcneKkTuBbl AanbHenwmnx
nccrnegoBaHUn.

HanucaHHbIn pecdbepaT npeabsaBnsaeTcs npenogasaTtenio Ans nposepkn. Ecnv Bo3HuMKaeT
HeobxoaumocTb gopaboTkM cogepxaHus pecdpepata, TO npenogasaTenb BO3BpaLLaeT PYKOMUCH
oby4yarowemycs. 3awmTta pedpepaTa ocyllecTBnseTca B popme YCTHOro AoKnaga B NpUCYTCTBUU
CTyAEeHYeCKoW rpynnsl 1 npenogasatens(nen).

TpeGOBaHMﬂ K BbIMOMHEHWIO 3a4aHuI (VIJ'IVI LUKanbl U Kputepumn OLl,eHI/IBaHVIFI)

Kpumepusimu oueHKu peghepama si8/silOMCs: HOBU3HA TeKcTa, 000CHOBaHHOCTb BblIOOpPa MCTOYHUKOB
nuTepaTypbl, CTEMNEHb PACKPbITUSA CYLLHOCTX BOMNpoca, cobntoaeHns TpeboBaHmii kK 0hopMeHuio.

YpoBeHb
Kputepun oueHnBaHns KOMNeTEHLMN copmupoBaHHocTy | LLkana oueHok
KOMMEeTEHLNI

BbinonHeHbl 6ce mpebogaHusi K HarucaHuo U 3aujume pegepama:
coomeemcmeue fnnaHa meMme pegepama; coomeemcmaue cooepKaHusi
meme u nnaHy peghepama; rnonHoma u aybuHa packpbimusi OCHOBHbIX
noHamut  npobnemsi;  ymeHue  pabomamb € sumepamypod,
cucmemamusupogame U CMpyKmypuposame Mamepuars; npagusibHoe
ochopmrieHUE  CCbITOK Ha UCMOAb3yeMyro Jfumepamypy; YMeHue
obobwampb, cormocmaensamb  pPasfiud4Hble  MOYKU  3PEeHuUs 1o lNoebIWeHHbIU
paccmampugaemomy eorpocy, apaymeHmuposamsb OCHOBHbIE ypo8eHb
rnonoxeHusi U  8bIBOObI, omcymcmeue  opgpozspacbudeckux  u| basosbil yposeHb
CUHMaKcu4Yeckux owubok, cmunucmu4eckux noepewHocmedl, , 4mo|llopozoebili yposeHs
coomeemcmayem MofIHOMY OC80EHUI0 KOMIemeHyud.

BbironHeHbl oOcHo8Hble mpebosaHusi K pegepamy, HO [pu 3Mom
donywieHbl Hedoyembl. Vimeromcss  Hemo4YyHoCMu 8  U3J/I0XKEeHUU
Mamepuarna; omcymcmeyem Jjio2udeckasl rocredoeamesibHoCmb 8
CYXOEHUSIX; UMetomcs yryweHus 8 0ghopMIIEHUU, YmMo coomeemcmeayem
0CBOEHUI0 KoMremeHUud.

Tema pechbepama He packpbima, O0b6Hapyxugaemcsi Cyu,ecmeeHHoe
HernoHumaHue rnpobnembl. Tekcm MOHOCMbBIO 3auMCmMeoeaH U3 Heydosenemeo-
UHMEPHEM-UCMOYHUKa unu pegepam He npedcmassieH eosce, 4mo pumersnbHO
€coomeemcmasyem He 0C80EHUIO KOMIemeHyud.

3aumeHo

20.2 NMpomexyTo4HaA aTrectauma
MpomexyToyHasa aTTecTaums nNo AUCLUUNIIMHE OCYLLECTBMASIETCA C MOMOLLBIO CNEeAYHLNX
OLEHOYHbIX CPEACTB:

CobecedosaHue o sKk3ameHalUUoOHHbIM bunemam
(Haun/leHosaHue OUEeHO4YHO2cOo cpedcmsa npome»(ymquoa ammecmauuu)

lMepeyeHb 80rpocos K 3k3ameHy (3a4emy) u nopssi0ok ¢ghopmuposarusi KM

Paspgen 1. BBegeHue

Obwasn xapakrepuctvka PU3NKO-XUMUYECKMX MeTogoB aHanunsa. OCHOBHble MeTogudeckue npuemsbl,
ncnosnb3yemble B (PM3NKO-XMMUYECKMX METOOAX aHanmsa.

Pazpgen 2. CnekTpanbHble MeTOAbl aHanu3a

OcHoBHoW 3akoH cBeTonornoweHusd. OrpaHnvyeHMs NPUMEHMMOCTU 3akoHa byrepa—JlambepTta—bepa.
CnektpodhotomeTpna B BMAMMON U ynbTpaduoneToBon obnactn. JIIOMUHECUEHTHLIM aHanua.
MHppakpacHaa U pamaHoOBCKasa CnekTpockonmda. KayeCTBEHHbIM U KONWYECTBEHHbLIM aHanu3 no UK-
crnektpam. CTPyKTYpHO-TPYMNMnOBOW aHanu3 oOpraHn4yeckux coeguHeHnn. ChnekTpockonusa SAepHOro
MarHuMTHoro pesoHaHca. Macc-cnektpomeTpusa. Ob6waa xapaktepuctuka metoga. KayecTBeHHbI u©
KONM4YecTBEHHbIN aHanu3. [NpakTnyeckoe NnpMMeHeHue.

Pazpen 3. XpomaTtorpacuyeckme metoabl aHanusa.

XpomaTorpagumyeckne MeTodbl aHanmM3a W UX  Krnaccudukaums.  TeopeTuyeckne  OCHOBBI
xpomatorpadgudeckoro mMmetoga. [lapameTpbl yaepXuBaHUA B SMIOEHTHOW  XpomaTtorpaguu.
KauyecTBeHHbIN M KONMMYECTBEHHLIN aHanuM3 xpomaTtorpamm. [asoeasi xpomatorpadpus. OCHOBHbIE



NnonoXxeHnss meToda. XapakTepucTuka CcopbEeHTOB W 3M0EHTOB ANs rasoBoW xpomartorpaduu.
ApncopbuunoHHass n pacnpegenuTenbHasa rasoBas xpomatorpadus. OCHOBHblE Y3mnbl XxpomaTorpada.
XKugkoctHaa xpomatorpacusi. Belbop copGeHTOB u antoeHToB. BbiCOkoadhdeKTMBHAS XMOKOCTHAsS
xpomatorpadusi. HopmanbHo-thasHass M obOpaueHHo-pa3Has xpomatorpadus. VoHooOMeHHas
xpomatorpadms. Copbuma opraHnyecknx BellecTB. AdpdmHHaa xpomaTorpadus. XapakrepucTuka
mMeToga. TOHKOCnomHas u OGymaxHasa xpomaTtorpadus. KauyeCTBEHHbI U KONMMYECTBEHHLIA aHanm3
aMWHOKMCIIOT 1 NeNTUOOB.

Paspen 4. dneKkTpoxumunyeckue MetToAabl aHanusa

AnekTpoxmMmudeckne mMetoabl aHanmsa. Knaccudukauus, npsmMble M KOCBEHHbIE 3SEKTPOXMMUYECKME
mMeToabl. MNMoTteHumnomeTpus. lNoTeHUMomeTpruyeckoe TUTpoBaHue. KynoHomeTpuyeckun aHanms. MNpavas
KynoHomeTpua. KynoHomeTpuyeckoe TuTpoBaHue. KoHayktomeTpusa. Knaccudmkauma meTonos
KoHaykToMmeTpun. Knaccudukaums BonbtamnepomeTpudecknx metogos. Knaccudeckasa nonsporpadus.
MpumeHeHne B opraHuveckon xumun. MHBepcuoHHas BonbTamnepomMeTpusi. BonbTamnepomeTpus ¢
TBEPAbIMU anekTpogaMmn. AMnepoMeTpmuyeckoe TMTpoBaHue.

Pazpen 5. CpeactBa n metoabl OnepatMBHOrO aHarIMTUYECKOrO KOHTPOSIS.

MpymeHeHne TeCT-METOAOB M CEHCOPOB B aHanmn3e opraHnyYecKmx

OnucaHne TexHonormum nposeneHnA

lMpomexyToyHas atTectaums NpoBOAMTCS B COOTBETCTBUM C [lonoxeHnem O MpOMEXyTOYHOW
aTTecTtaumm obyyaloLmxca no nporpaMmmam BbiCLLErO 0b6pa3oBaHms.

KOHTpOmnbHO-M3MepUuTenbHble Matepuanbl MPOMEXYTOYHOMW aTTecTaumu BKNYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONAKLWME OUEHUTb YPOBEHb MOMYYEHHbIX 3HaHUKW, MO3BONSAKLINE
OLEHUTb cTeneHb CHOPMUPOBAHHOCTN YMEHUN.

TexHonorus npoBeneHna saKk3amMmeHa, BKIo4yaeT B cebs:

1. Bblgaya 9K3aMeEHaUMOHHbIX OGUMIETOB WM YUCTbIX JIMCTOB OTBETOB. (OK3aMeHauWOHHble OuneTbl
BblgatoTcst 00yyatowmMmcs MHOUBNAYanbHO).

2. dukcmpoBaHMe BpeMEHM Havana u goBefeHne 40 CTYAEHTOB BPEMEHM OKOHYaHMWS 3K3aMeHa.

3. OTBeTbl 06yvalOLWMNXCHA Ha 3K3aMeHaUMOHHbIE BuneTbl B MMCbMEHHOM BUAE C 3amnoSiHEHWEM JIUCTOB
oteeToB. (Mpy HEoOGXOOMMOCTM B HUX KPOME TeKca MNPUBOOATCA PUCYHKW, CXeMbl, Tabnuubl,
anarpammbl).

4. C6op 3K3amMeHaLMOHHbIX OMMETOB U NINCTOB OTBETOB.

5. lNMpoBepka NMCTOB OTBETOB U BbICTaBMEHNE OLIEHOK.

Bo Bpems ak3ameHa obyvarlumMMmcs 3anpellaeTcsl pasroBapuBaTb, XOAWTb MO ayaAMToOpUw,
nonb3oBaTbCs COTOBbIMU TernedoHamu, Linaprankamm, KoHcnekTamu, yvyebHukamu u apyron yd4ebHo-
MeToauYecko NuTepaTypoil, a Takke BHOCUTb MOMETKM B 3K3aMeHaLMOHHble OuneTbl. CTyaeHTbl,
HapyLUMBLUME NepeydmncrieHHble TpeboBaHUs, yaansaoTesa ¢ ak3ameHa.

TpeboBaHUs K BbINOMHEHUIO 3a4aHWUIA, LKambl U KPUTEPUM OLIEHNBAHUS



KpVITepl/IVI OLEHMBaHWS KOMMNETEHLNNI

YpoBeHb

ccopmmpoBaHHocTy | LLikana oueHok

KOMMNEeTEHLINN

O6y4varoujuticsi 8 nosiHoU Mepe erradeem meopemu4eckUMU OCHO8aMU
GbU3UKO-XUMUYECKUX MemMOO08 aHasu3a, criocobeH UnIcmpuposams
omeem rpumepamu, hakmamu, OaHHbIMU Hay4HbIX uccredosaHud,
MPUMEHSIMb Mmeopemuyeckue 3HaHusl Onisl PeWeHUs Mpakmu4YecKux
3a0ay 8 (hU3UKO-XUMUYECKOM aHasiu3e, Ymo coomeemcmeayem MosIHOMY
0C80EHUI0 KoMnemeHyud.

lNosbiweHHbIU
ypo8eHb

OmnuyHo

Obyyarowutics enadeem meopemudeckumMu ocHogaMu ¢hUu3UKO-
Xumu4veckux memo0o8 aHanu3a, criocobeH unocmpuposams omeem
npumepamu, Ooryckaem He3HaqyumesbHble OWUBKU, Hemo4YHocmu,
Komophble ucrpassieHbl ocne 3amedyaHusi npernodasamerisi, 4mo
coomeemcmeayem He 00CmamoYHO MO/IHOMY OC80EHUK KoMnemeHyud.

ba3zosbili yposeHs Xopowo

Omeem Ha KOHMPOIbHO-U3MepUMesibHbIU Mamepuar HernosnHbIt, be3
obocHosaHul, obbscHeHuUl. [JeMoHcmpupyem Yyacmu4Hble 3HaHUsI
yuyebHo20 Mamepuarna, 3HayumersibHble 3ampyOHEeHUs 8 80rpocax
nposedeHusi aHanu3a, Ymo rokasbieaem HedocmamoyHoe eradeHue
komnemeHyusmu. Owubku ycmpaHsiromces o 00rnonHUMenbHbIM
gonpocam npernodasamers

lNopozosnkil yposeHb

Ydoenemeopu-
mesibHO

Omeem Ha KOHMPOJILHO-U3MEPUMESbHLIU Mamepuar
ppaameHmapHbil. Obydarouuticss 0eMoHcmpupyem
Hecucmemamu4eckue, ompbI8OYHbIE 3HaHUsI, doryckaem epybebie,
npuHyunuanbHbie oWUbKU, KOmopbie He yCmpaHeHbI rocrie
00noHUMerbHbIX HaBoOSIWUX 80MPOCO8, YMO coomeemcmeyem He
0CB0EHUI0 KOMemeHyudl.

Heydosnemeo-
puUMesbHO

3adaHus pasdena 20.1. TectupoBaHue wmoz2ym O6bimb

UCIOJ1b308aHhbl

rnpu npoesedeHuuU

OuasHocmu4yecKkux pabom C Uenbro OUEHKU OCMamoYHbIX 3HaHUl ro pe3yrbmamam 0C80eHUs1 daHHOU

oucyurniuHbl
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