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1 ey n 3axa4M M3y4YeHUs JUCHHUILJIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

dopMupoBaHUE y CTYACHTOB MPO(ECCHOHAIBHBIX KOMIIETEHIIUH B COOTBETCTBHH C
tpeboBanussmMu @I'OC BO noaroroku OakanaBpop 1o HampabiieHnio 04.03.01 «Xumus» mis

OCYILIECTBIICHUS

HpOI/ISBOI[CTBeHHO-TGXHOHOFH‘IGCKOﬁ,

Hay4YHO-UCCIEA0BATEIbCKOMN 51

MeAarorn4eckoi AesaTeabHOCTH; (OPMUPOBAHNE Y CTYACHTOB COBPEMEHHBIX NPEICTaBICHUN O
METOJIaX XpPOMATOTpaUyecKoro pas3JeiicHUs] W aHajdnu3a MHOTOKOMIIOHGHTHBIX CMeced u

MCTOAOJOI'MYCCKUX  IIOAXO0OdaX K

UACHTH(DHUKAIIMK W KOJIMYECTBEHHOW OIEHKHA pE3yJIbTaTOB

OIITUMHU3AIIMH YCJ'IOBI/Iﬁ pasaciIiCHuA,

oOHapyKeHHUsI,
aHaym3a IS TOBBIIICHUS

YYBCTBUTCIIBHOCTH, TOYHOCTHU U SKCIIPECCHOCTH.

1.2 3agaun AMCHUILIMHEI

B cootBerctBun ¢ TtpeboBanusmu PI'OC BO mno ¢GopMupoBaHHIO KOMIETEHIHH,
KOTOPBIMH JOJDKHBI 00JIa1aTh CTYIEHTHI, JUII OCBOCHHS JTUCIUIUIMHBI HEOOXOIUMO PEIIUTh PN
3ama4: (OPMHPOBAHUE CHUCTEMHOTO MPEIACTABICHHUS O XpOMaTOrpaMuecKux MeETOoAax, HX
0COOCHHOCTSIX, IMpoOJjeMax peajau3alud U O0NacTIX MPUMEHEHHsS; W3y4eHHUE COBPEMEHHBIX
NpUOOPHBIX CPENCTB XPOMATOrpadUuecKoro aHajan3a M BO3MOXHOCTEH HX MPOTrPaMMHOTO

obecrieueHus.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JucuumnuHa «OcHOBBI XpoMarorpaguu» OTHOCUTCS K 00s3aTenbHOM yactu brioka 1
"Nucuunnuael (Moxynu)" ydueOHOro 1uiaHa. B coorBercTBumM ¢ pabouyrM y4eOHBIM IUIaHOM
JTUCHUTUTMHA M3YYaeTCsl Ha YETBEPTOM Kypce OuHOW (opMbl 00ydeHus. Bua npoMexyTodHoi

aTTeCTalun. 3K3aMCH.

I[JI?I €C HU3YUYCHHA CTYACHT MOOJDKCH 3HATb (bPIBI/IKO-XI/IMI/I‘-IeCKI/IC OCHOBBI MCTOIOB
pasaciiCHusd, COp6I_II/IOHHLIX MpouecCcoB, OCHOBLI MaTeMaTHYeCKOH CTaTHUCTHKM.

1.4 IlepedyeHp MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl
N3yuenue naHHON yuyeOHOM TUCIMITIIMHBI HAIIPaBJIEHO HA (POPMUPOBAHUE Y 00YHAIOLINXCS

CIEAYIOIUX KOMIETEHIIMIA:

Kon u HanMeHoBaHMe HHIUKATOpa™ TOCTHIKEHUS
KOMIIETEHIIHHA

Pe3ynbTathl 00yueHUs MO AUCIUTIIMHE

[IK-2 Brameer 0a30BBIMM HaBBIKAMM HCIIOJIB30BAaHWS COBPEMEHHOW ammapaTypbl IIPW TPOBEACHUM HAYYHBIX
nccie10BaHuH, 00paboTKe IOIyYSHHBIX PE3yJIbTaTOB

HIIK-2.1 ucnonb3yer COBPEMEHHYIO almaparypy
IIPY IPOBEICHNH HAyYHBIX UCCIIETOBaHUN

3HaeT OJOK-CXeMBbI T'a30BBIX U KUIKOCTHBIX XpOMaTOI‘pa(l)OB, nux
AHAJIUTUHYCCKHUEC BO3MOXHOCTH

YMeer onTUMU3MPOBaTh YCIOBMs aHAIW3a, BapbUpys NapaMeTphl
XpOMAaTorpa)nIecKoro pa3aeiaeHus

Brnageer  HaBeIKaMM ~ paboOTBI  HAa  XpOMaTOrpadHUIecKOM
000pyoBaHUN
UIIK-2.2. Biageer  0a30BBIMM  HAaBBIKAMH | 3HAET CIIOCOOBI KAYECTBEHHOM M KOJIWYECTBEHHON OILIEHKHU
00pabOTKH MOITYYCHHBIX PE3yIbTATOB pe3ynbTaToB

YMeeT HHTepIpPeTHPOBaTh PE3ybTaThl IPH MPOBEICHUN HAyYHBIX
HCCJIeTOBAaHUN

Bnageer cmocobamu 00pabOTKHM WM MPEACTABICHUS IOTYYCHHBIX
pe3yNbTaToB

ITK-4 roToB 0OCYyIIECTBIATH KOHTPOJIb KAUECTBA ChIPbSI U TOTOBOM MPOAYKIIUM C  HUCIOJIb30BaHUEM COBPEMEHHBIX
CPEJCTB U METOJI0B MCCIICOBAHUS U aHAJIM3a Ul LeJiell acopTU3aluu u cepruduKamu

WIIK-4.1 OcymecTBisier BBIOOp aAEKBAaTHBIX | 3HAaET  TEOPETHYECKHE  OCHOBBI  XpOMAaTOTpauuecKoro
METOJIOB pENIEHUS] HAayYHO-MCCIIEA0BATENLCKUX | Pa3[eNeHus U NIETEKTUPOBaHMs aHaIMTOB

3azaq YMeeT apryMeHTUpOBAaHO  BHIOMpaTh CXEMbl aHamm3a C

NIPUMEHEHUEM Da3IMYHBIX BapUAHTOB Ta30BOW M JKHIKOCTHOM
Xpomarorpapuu




Ko v HanmeHOBaHNe HHANKATOPA™ NOCTIKEHUS Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

KOMIICTCHI[UH
Brnaneer MPaKTUIECKUMHU npueMaMu MPUMEHEHHUS
3aKOHOMEPHOCTEH  XpOMAaTOrpa)uuecKkoro  paseiicHUs
pelIeHHs PaKTUIEeCKUX 332 B 00JaCTH KOHTPOJIS KauecTBa
CBIPBsSI U TOTOBOW TPOTYKITHA

WUIIK-4.2. Bmageer  0a30BBIMM  HaBBIKAMH | 3HaeT aHAJIUTUYECKUE BO3MOYKHOCTH COBPEMEHHBIX

00pabOTKK NOITYIEHHBIX PE3yIbTATOB XpoMmarorpa@u4eckuX  METOJOB IO  Ieliell  DKCIepTH3HI,

nacrnopTu3anui u CepTI/I(l)I/IKaIII/II/I

aHaju3a JJis Heaeu
OKCIICPTU3BI, TACIOPTU3ALNN U CepTI/Iq)I/IKaHI/II/I

YMeeT MHTepIpPETHPOBATh PE3YNIBTATHL XpOMaTOTpadudecKkoro

pELICHUH NPAaKTHYECKUX 331a4 B
00J1acTH MacopTH3aMH U CepTH(HUKALNT

Brnaneer npakTryecKkuMH pueMaMu 00padOTKH pe3yIbTaToB NPH

Pe3ynpraTel 00y4eHUS MO MUCHUILIMHE JOCTHIAIOTCS B PaMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOM U CAMOCTOSATENBHOM pabOThI 00YJaIOLINXCSl B COOTBETCTBHH C YTBEPKACHHBIM
y4eOHBIM IJIAHOM.

WHaukatopel  JOCTMKEHUS KOMIIETCHLIMH  CUMTAIOTCA  COPMHPOBAHHBIMUA  TIPU
JOCTHKCHUH COOTBETCTBYIOIMX MM PE3YJIbTaTOB O0YYEHHUSI.

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6r1ast TpyI0EMKOCTh JTUCIUILUIMHBI COCTaBisieT 5 3auetHbie eauuuibl (180 yacoB), ux
pacnpeeneHye no Bujgam padoT NpeICTaBICHO B TaOJIUIIe

Bunst padot Bcero dopma o0ydeHus
4acoB OYHasi
4
ceMecTp
(gacsl)
KonTakTHas padoTa, B TOM 4HcJIe:
AyIuTOpHBIE 3aHATHS (BCero): 102 102
3aHATHS JICKIIMOHHOTO THIIA 34 34
1a00paTOPHBIC 3aHATUS 68 68

TTPAKTUYCCKUC 3aHATUSL

CCMHUHAPCKHUE 3aHATHUS

HNuas koHTaKTHas padora:

Kontpons camocrosrensHoit pabotsr (KCP) 6 6
IIpomexxyrounas arrecranus (UKP) 0.3 0.3
CamocTosiTe1bHasi padoTa, B TOM YHCJIE: 45 45
OdopmiieHre 1a00paTOpHBIX padoT 10 10
CamocTosTeNbHOE U3yUeHHE TEOPETUYECKOTr0 MaTepuana 10 10
CaMocToATENbHOE PeLlIeHUE 3a1a4 15 15
IToaroToBKa K TEKYIIEMY KOHTPOIIIO 10 10
KonTpoas:
[Moaroroska k 9K3aMeHy 26.7 26.7
O0mas Tpy10eMKOCTh yac. 180 180
B TOM 4YHCJIe KOHTAKTHAsA 108.3 108.3
padora
3a4. el 5 5

2.2 Conep:xanue TUCIHNIMHBI

Pacrnipenenenne BuoB yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTUHBL.

Paszenbl (TeMBbl) AMCHUIUIAHBI, W3ydaemble B 7 cemectpe (4 kypce) (ounas dopma
oOyueHus)



KonmuectBo yacos
Bueayaur
Ne HaunmenoBanue pasnenos (Tem) AyRuTOpHaS op}z;;l
Bcero pabota
pabota
J 113 JIP CPC

Ipwanun Merona xpomarorpadun. Knaccudukarms

1. XpoMaTorpa(uIeckux METOJOB aHAIIN3A. 32 8 - 16 8
OCHOBHBIE TEPMUHBI U MOHATHS XpoMarorpapun

2. I"a3oBast xpomarorpadus 36 8 - 20 8

3. BricokoaekTUBHAS JKUIKOCTHAs XpoMarorpadus 28 8 - 12 8

4 Jpyrue BapuaHTHI 26 8 i 12 6

) JKUJKOCTHOM Xpomarorpapuu

5. [Tnanapuas xpomatorpadus 15 2 8 5
HUTOI'O no pasdenam oucyuniurvl 137 | 34 68 35
Konrpoiss camocrositensHoi pabotsl (KCP) 6 - - -
ITpomexyrounas arrecrauus (MKP) 0.3 - - -
ITonroToBKa K TEKYIIEMY KOHTPOJIIO 26.7 - - -
[ToAroToBKa K TEKyLIeMy KOHTPOJIIO 10
OO61mas TpyJ0€MKOCTh MO JUCIUILTHHE 180 - - -

[Tpumeuanue: JI — nexuuu, 113 — mpaktuyeckue 3anstus / cemuHapsl, JIP — maGoparopHbie

sansitusi, CPC — camoctositenbHas paboTa CTy/IeHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHd JeKIMOHHOr0 THIIA

No HaumenoBanwue paznena Coneprane pasiena (Temb) ®dopma TeKymiero
(Tembl) KOHTPOJIA

1. [puHIUMD MeTona Knaccupukamus xpomaTorpapuaecKux METOHOB VY CTHBIH ompoc,
xpoMmarorpapum. aHanmu3a. Buael xpomartorpagum 1o crnocobam peiiTHHTOBas
Knaccudukanus peanuzarn. OCHOBHBIE XpoMaTOrpaHUECKUe KOHTPObHAS
XpoMaTorpaduuecKkux napaMeTphl.

METOJIOB aHAJIN3a. Teopernueckue ~ OcHOBHI  xpomarorpaduueckoro | Pa00oTa Nel

OCHOBHbBIE TEPMUHBI U paszeneHusl. dakTopsl, BIIMSIIOIIUE Ha

MOHSTHUS XpoMaTorpaduu 3G QeKTUBHOCTh  paszzeneHus. KadyecTBEHHBIH U
KOJIMYECTBEHHBIN aHAIN3 B XpoMaTorpaduu.

2. T"azoBas xpomaTorpadus lazo-xuaxocTHast " ra30-aJIcOpOIMOHHAS VY CTHBIH ompoc,
xpomarorpadus.  Hemomsmxkabele — Qas3pl, HX peiiTHHroBas
knaccuukanusa. HemonswkHbele skuakue (assl,

. . KOHTPOJIbHAS
KoHcTaHTbl Popmnaiinepa u Mak- PeiiHonbaca.
AnmaparypHoe oQOpMIICHHE MeETOAa Ta30BoOi pabora Ne2
xpomarorpadum, JETEKTOPHI (xatapomerp,
IJIAMEHHO- MOHH3aLMOHHBIH, TUIAMEHHO-
(hOTOMETPHUYECKHHA, Macc- CIIEKTPOMETPUIECKHN 1
Ip.), KOJIOHKH.
Unentudukanms BEIIIECTB u TOJTy4eHHe
KOJIMYECTBEHHBIX  JAHHBIX  METOJOM  Ta30BOMU
xpomarorpaduu. ONTHMH3ALUS YCIOBHH aHaIN3a.
CrienmanbpHBIE BapHaHTHI Ta30BOM XpomaTtorpaduu:
CBEPXKpUTHUYCCKAsT (DIIOWAHAS, MUPOIUTHYCCKAS,
BEITECHUTENbHAsE M Ap. [a3oBas xpomaro- Macc-
CIIEKTPOMETPHSIL.

3. BricokoaddexTrBHasS HopmaineHo-¢a3oBas BbICOKO3(pekTBHAS VCTHBIH ompoc,
JKUJIKOCTHAS KHUJIKOCTHAS xpomarorpadus. dusuko- peiiTHHroBas
xpomarorpadus XMMHUYECKHE B3aHMMOJICHCTBHS B CHCTEME COPOEHT- KOHTDOMbHAS

IIIOCHT-KOMIIOHEHT, Teopus paznenenns: CHaiinepa.
Knaccugukanus v cBOWCTBA MOIBUKHBIX (a3. paora Ne3
O0pameHHo-(hazosas BBICOKO3(p(hexTHBHAs




JKUJIKOCTHAsT XpomaTtorpadusi Ha CBSA3aHHBIX (hazax.
MomudunmpoBannple  cWIMKarenw.  [loaBWKHbBIE
¢asbl. Ontumuzanus YCIIOBUH aHamus3a.
AnmnapatypHoe odopmieHne MeTozaa. JleTeKTopsl:
crekTpodoTomMeTpuUIecKue, JNIEKTPOXUMHUYECKHE,
pedpakromMeTprdecKkue, QIyopecieHTHBIC U TIp.

4, Hpyrue BapHaHTHI| 3aKOHOMEPHOCTH MOHOOOMEHHBIX IPOIIECCOB, (GaKTOPEL,| Y CTHBIH orpoc,
HKHJIKOCTHOH BIMSIOIIME HA Xpomarorpauyeckoe pasJeiieHue. | peHTHHIOBas
xpoMmarorpapuu Honnas xpomarorpadust. Mon-napusiii Bapuant BOXX, |[konTposnsHas pabota
MomuduKanusa MOABIWKHON  ¢daszpl.  [lerexroper | Ned

KOJIOHKH, IIOJIaBJIicHHe (DOHOBOI HJIEKTPOIPOBOIHOCTH
MOABIXHOW (ha3pl. DKCKIIIO3UOHHAs Xpomarorpadus,
0COOEHHOCTH U CTIOCOOBI pean3aIii.

5. IIpenaparuBnas BOXX. JIOCTOMHCTBA M HEJOCTATKH, CIIOCOOBI PEaNM3aluu: | YcTHBIH ompoc,
BOCXO/IALLAS M HUCXOAAILAs, ABYMEPHAA, PAMATbHAL. | pejiryyropas
UneHTnduKanms W KOJUYECTBEHHOE ONpeEAeIICHNE,
KOHTpOJIbHAs
00paboTKa XpoMaTorpaMM M HHTEPIIPETaIHS
pabota Ne4

PE3yIIBTAaTOB.

2.3.2 3aHATHSA CEMHUHAPCKOro THNA (IPAKTHYeCKHe / CEeMMHAPCKUE 3aHATHA/
JlabopaTopHbie padoThl)

No HaunmenoBanue pasnena Tematuxa sansHit/paGop dopma TeKyIero
(Tembr) KOHTPOJIS
1. I'azoBast xpomarorpadus Pacyer MHIEKCOB yaepKUBaHHUSA, Pewenue 3anay, JIP 1-4
naeatudukanmi. Onpenenenne 3hHEeKTUBHOCTH
XpoMaTorpadpuueckoi KOJIOHKH.
Paznenenune cMecu yrieBogopoaoB,
KOJINUECTBEHHBIN aHAJIN3, pacyeThl B Ta30BOH
xpomarorpadui.
Paznenenrie MHOrOKOMITOHEHTHOH cMecH
OPTaHWYECKUX BEIIECCTB.
Omnpenenenue cocraBa pacTBOpuTens 646.
2. BericoxoaddexTuBHas Omnpenenenne GpeHOTBHBIX KHCIOT METOJIOM Pemenue 3anau, JIP 5-6
JKUJIKOCTHAs BBXXX
xpomarorpadus B PAaCTUTEJBHEIX (hapMMaTepHaax.
Omnpenenenne caxapoB B COKOBOH NPOIYKIINH
metooM BOXX-PM/I.
3. ToukocnoiHas Amnanns muenuHoro Meaa MerogoM TCX Pemenue 3amau, JIP 7
xpomarorpadus

3amuTa 1abopaTopHoii padoTsl (JIP)

2.3.3 llpumepHasi TeMAaTHKA KYPCOBBIX padoT (MIPOEKTOB)
KypcoBas paboTta He mpeycMOTpeHa yueOHbBIM IIIIaHOM.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00ecIeYeHusl AJIs1 CAMOCTOATEIbHONH padoThl
o0yyaromuxcs Mo JMCHUIIHHE (MOYJII0)

[Tepedens yueOHO-METOUIECKOTO 00ECTICUSHHS TUCITUTUINHBI 110
Ne Bug CPC BBITIOJTHEHUIO CAMOCTOSTEILHOU paboTh




1 | Odpopmnenune nadoparopueix |PactBoputenu B BOXX [Texcr] = THE HPLC SOLVENT GUIDE /I1. Cazek;
pabot niep. ¢ aura. A. A. T'opbarenko u E. U. Pesunoii. — M.: BUHOM. JlaGopatopust
3uanuii, 2009. — 704 c.

CoBpeMeHHBIE ~ METOOBl  Xpomarorpaduiyeckoro  aHamm3a  (ydeOHO-
MeToamdeckoe mocodue) / Temepnames A.3., Munesckas B.B, Azapsa A.A.-
nedatHas Kpacaomap: KyoI'Y, 2019. - 72 c.

2 | CamocrosrensHoe nzydenne |CorueB C.H. BeicokoaddextnBHas sxuaKocTHAs XpoMaTorpadus: aHATUTHKA,
TEOPETUUECKOT0 MaTepuaia |hu3uuecKas XHMHs, Paclo3HaBaHHE MHOTOKOMIIOHCHTHBIX cucTteM [Tekcrt]:
yuebHoe nocodue / C. H. Corues, B. A. I'aBpununa. — Cankr-IletepOypr [u
np.]: Jlanp, 2013. — 255 c.

CoBpeMeHHBIE ~ METOABI  XpoMmarorpaduueckoro  aHammza  (yueOHO-
Mmeronuueckoe nocodue) / Temepnames A.3., MuneBckas B.B, Azapsu A.A.-

neyaTHas KpacHogmap: Ky6I'Y, 2019. - 72 c.
3 | CamocrostenpHOe pemeHne |Xpomarorpadus. HCTpyMeHTaIbHAS aHANUTHKA: METOIBI XpOMaTorpaguu 1
3a1a4y KamusipHoTo anektpodopesa [Teker]| / FO. Bekkep; mep. ¢ Hem. B. C.
Kypogoit moxg pen. A. A. Kypranosa. — M.: Texaocdepa, 2009. — 470
4 IMoaroroBka k Tekymemy |Merogudeckne peKOMEHIAIMN K OpraHU3alliy ayAUTOPHON M BHEAYAUTOPHON
KOHTPOITIO (camocTOsTENBHOM) PabOTHI CTYICHTOB: METOANYEcKHe yka3anus / coct. T.I1.

Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B. Jlo3za. — Kpacnonap:
Ky6anckuii roc. yH-1, 2018. - 89 c.

Y4eOHO-METOIMYEeCKHE MaTepHalibl JUII CaMOCTOSITEIBbHONH pPabOThl OOydYaIOMIMXCS W3
YHCiIa MHBAIK/IOB U JIML C OTPaHMYEHHBIMHU BO3MOKHOCTAMU 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBbSI U BOCIIPUITHS HH(DOpMALIUU:

JUist JIa1L ¢ HapyILEHUSIMH 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B 1e4atHo (opme Ha si3bike bpaitns.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA,

— B ¢popMme ayaunodaiina.

JIaHHBIA TIepeyeHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTa
o0ydJaronuxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJIOTMH, NPHMEHsieMble IPH OCBOCHMH IMCHUILIUHBI
(Mmomyuis)

B xozme wu3ydyeHHMs [UCHUIUIMHBI TPETyCMOTPEHO HCMOJIb30BAaHHE  CIEAYIOLINX
00pa30BaTeNbHBIX TEXHOJOTUN: ayJUTOpHAas padoTa B BUAE TPAJUIMOHHBIX (HOPM: JIEKLUU H
n1abopaTopHOI paboThI; caMOCTOATEIbHAs pab0oTa CTYAEHTOB, TPYIIOBbIE TUCKYCCHH.

KoMIIeTeHTHOCTHBIM MOAXOJ B paMKax MpEenojaBaHus IUCLUIUIMHBI pEaln3yercsi B
MCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHMM M aKTUBHBIX METOAOB (TPOEKTHBIX METOJUK,
MO3TOBOIO IITYpMa, pa300pa KOHKPETHBIX CHUTyalluil, aHajgu3a Melarornyeckux 3ajad,
Mearornyeckoro 3KCIepuMeHTa, MHBIX (OpPM) B COYETAaHMM C BHEayAMTOpHON paboroil. B
paMKax M3y4eHHs Kypca MpelyCMOTPEHO MOCeNeHHE YKOJOTHUECKUX T1a0opaTopuil 1 HayYHbBIX
LICHTPOB.

WHdpopmManMoHHbIE  TEXHOJOTMM, TPUMEHAEMblEe TPH HU3YYEHUH JAUCHUIUIMHBL:
UCMOJb30BaHUE  MH(OPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMALUOHHO-
TEJICKOMMYHUKALIMOHHOU ceTu MHTepHeT.



AnanTuBHBIE 00pa30BaTENbHBIE TEXHOJIOTHH, IPUMEHSIEMbIC PU U3YUYECHUU TUCITUTLIAHBI
— Ui JIAI C OTPAaHUYEHHBIMHU BO3MOXXKHOCTSIMH 3J0pPOBbSl MPEAYCMOTPEHA OpraHu3aius
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

4, OueHoYHEBIE

cpeacrea A

MPOMEKYTOYHOM aTTeCTAUMHU

TEeKYIIero

KOHTPOJIS

ycneBaeMoCcTu M

OrneHouHble CcpelcTBa IpeJHAa3HAueHbl Ul KOHTPOJIA M OLEHKH 00pa3oBaTelIbHbIX
JOCTIKEHUH 00y4aromuxcsi, OCBOMBIIUX MPOrpaMMy Y4eOHOW IUCIMILIMHBI «AHAIUTHYECKAs
XUMUA.
OneHouHbIE CpPENCTBA BKIKOYAET KOHTPOJIbHBIE MaTEpHUAIIbl ISl IPOBEACHUS TeKYIIero
KOHTPOJIs B (hopMe 3a7jaHuii IS CAMOCTOSITENILHOTO PEILIeHUs], 3a1a4 JUIsl pellIeHUs B ayAUTOPUH,
KOHTPOJIbHBIX pabOT, KOHTPOJIHBIX BOMPOCOB K J1aOOPAaTOPHBIM padoTaM, U MPOMEKYTOYHOI
aTTecTaluu B (hopMe BOIIPOCOB U 3a/1a4 K IK3aMEHY.

CprKTypa OLCHOYHBIX CPEACTB NJIs TeKyHIeﬁ Hu l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

KOI[ 1 HAMMCHOBAHUC

HanmMenoBanme o1ieHOYHOTO CpCACTBa

ra3oBoil W IKHIKOCTHOM
xpomaTorpadun

CaMOCTOATEIIBHOTO PCIICHUA

Ne Pe3ynbraTel 00y4eHus
HHAMKATOpA . IIpomexxyTouHas
n/n (B cooTBeTcTBUH C II. 1.4) Texymuit KOHTPOJIB
(B cooTBeTcTBMH C 1I. 1.4) aTTecTalus
3Haet omok-cxembl | KonTponbHas pabora; Bompoc Ha
ra3oBbIX W IKMAKOCTHBIX | 3ajayu AJisl peLICHUs B 9K3aMeHe
xpomarorpagos, UX | ayIuTOpHH;
AQHAIUTHYECKHE 3agaHus s
BO3MO)KHOCTH CaMOCTOSTEIILHOTO PEIICHHS
NIIK-2.1 ucnone3yer 4 ;
COBDEMEHHVIO YMmeer ontumusupoBaTh | JlabopaTopHas pabora; DK3aMeHaIlMOHHAs
p Y yCIIOBUS aHanM3a, | 3a1adu Uil pEICHHUS B 3aga4da
1 | ammaparypy npu
Bapbupys napaMeTpsl | ayAuTOpHUH;
MPOBEJICHUH HAYYHBIX
. XpoMaTorpaduuecKoro 3amaHust s
UCCIe0BaHni
paszeneHus CaMOCTOSTENHHOTO PEIICHHS
Bnaneer HaBblkaMK | KoHTponbHast paboTa; Bomnpoc Ha
paboTe Ha | JlaGopaTopHas pabora JK3aMeHe
XpoMarorpapuieckom
000pyI0BaHUN
3Haer criocoOb! | KoHnTponbHast paboTa; Bompoc Ha
Ka4eCTBEHHOI u | 3amauu 1 penieHus B SK3aMeHe
KOJIMYECTBEHHOM OLIEHKH | ayAUTOPHH;
pe3yJIbTaToB Sananns s
CaMOCTOSTENILHOTO PEIICHHS
WIIK-2.2. Bmageer Ymeer wmHTepnpeTupoBath | KoHTponbHas paboTa; OK3aMeHalOHHAs
2 0a30BBIMH HaBbIKAMHU pe3yIbTaThI npu | 3amauu A pemicHus B 3aja4ya
00paboTKH MONYyYCHHBIX | HPOBEACHHU HAY4YHBIX | AyJAMTOPHH;
pe3yIbTaToOB Hcchne0BaHuM 3amanus i
CaMOCTOSITENILHOTO PEIICHHs
Brnaneer cnocobamu | KontponsHas pabora; Bompoc Ha
006paboTku u | JlaboparopHas pabota JK3aMeHe;
MPEeACTaBICHUS DKk3aMeHaI[MOHHAs
MOJYYEHHBIX PE3YJIbTATOB 3amada
3HaeT  TeopeTHYECKHe Jlaboparopnas paboTa; DK3aMeHaIMOHHAS
OCHOBBI Xpomarorpadu- | 3amaum Ui perieHus B 3aja4a
YECKOro pasJeliecHust M ayAUTOPHH;
HIIK-4.1 OcymecTBiasieT P Y PHH,
JIETeKTHPOBaHMUS 3aganus s
BBIOOD a/IeKBaTHBIX
AQHAINTOB CaMOCTOSTEIILHOTO PEIICHHS
METOJIOB PEIICHHs -
3 HAVAHO Ymeer aprymentupoBaHo | Jlaboparopnas pabora; Bomnpoc Ha
i BBIOMpATh CXEMbl aHayn3a | 3ajadu JJIs peleHus B 9K3aMeHe
HCCIIEI0BATEIbCKUX
saau c NPUMEHEHNEM | ayAMTOPHH;
Pa3IHMYHBIX BapUaHTOB | 3amaHusl s




Bnaneer mnpakruueckumu | KonrposisHas pabora; OK3aMeHaIOHHAs
IpueMaMHl  TIPUMEHEHUs | 3agaddl AJIsl peLICHUs B 3ajgada
3aKOHOMEPHOCTEN ayAUTOPHH;
XpoMaTorpaduaecKkoro 3amaHus s
paszeneHus Ul PEeIleHHsI | CaMOCTOSTENBHOTO PEIICHNUS
MPaKTHYECKUX 3a7ad B
oOmacTu KOHTPOJIS
Ka4yecTBa ChIPbS U TOTOBOU
TIPOJTYKLIUH
3Haer ananutuueckue | KoHtponbHas paboTa; Bomnpoc Ha
BO3MOXKHOCTH JlabGopaTopHast paboTa 9K3aMeHe
COBPEMEHHBIX
XpoMmarorpapuyecKkux
METOOB Uil Iiejed
9KCTIEPTHU3HI,
MIACTIOPTH3AINA u
CepTU(UKAIINU
Ymeer Jlaboparopnas paboTa; DK3aMeHaIMOHHAs
WTIK-4.2. Brageer UHTEPIPETHPOBAThH 3agaun 115 pelieHus B 3aja4ya
6a30BBIMH HaBBIKAMHU pe3yIbTaThI ayAHTOpHH,
4 0BPAGOTKY MOTYHEHHBIX XpOMaTOFpa(I)I/IlIeC“KOFO Sananust s
PE3YNLTATOB aHanu3a Ajd uenei CaMOCTOSTENILHOTO PEIICHHS
9KCIIEPTHU3HI,
MIacTIOPTH3AINA n
CepTU(QHUKAINN
Bnageer KontpomnsHas pabora; OK3aMeHalMOHHas
MIPaKTHYECKUMHU 3agaum IS peIIeHus B 3ajga4da
mpueMamMu  00pabOTKH | ayJUTOPHH;
PE3yIbTaToB npu | 3amaHus s
PEUHICHUN TTPAKTUYCCKUX CaMOCTOATEIIbHOTO PCHICHUA
3aj1a4 B
00J1aCTH MacTIIOPTU3AIUH U
CepTU(UKAINU

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIM HHbIE MATePHAJIbl, He00X0AUMBbIe 1JIsl OLEeHKH
3HAHMI, YMeHHUil, HABLIKOB U (MJIM) ONBITA AeATEIbHOCTH, XaAPAKTEPU3YIOIIMX 3TaIbl
(popMHpoBaHUsI KOMIIETEHIHI1 B Mpolecce 0CBOEHUsI 00pa30BaTe/bHON MPOrpaMMbl

Konumponsnas paboma 1

Bapuanm 1

1. [punnun merona xpomarorpaduu. 3aJauu 1 IpUMEHEHHE XpoMaTorpapuu.

2. Tlapametpsl ynepxuBanus. Bpems ynepxuBanus. OO0beM yaepkuBaHUs. AOCONIOTHBIE U
UCTIpaBJIEHHbIE BEIMUMHBI yiepkuBanus. Koadduunent emxocrtu.

3. IlocTpoeHue cxeMbl aHaIN3a PeaJbHbIX 00bEKTOB C UCTIOIb30BAHUEM METO/1a XpoMaTorpaguH,
BBIOOp METOJ1a.

Konmponvnasa paboma 2

Bapuanum 1

1. Cxema razoBoro xpomarorpada. OCHOBHBIE Y3kl XpomaTorpada, Ux Ha3HauYCHUE U MPUHITHIT
NENCTBUSL.



2. Herexktopel B Ta30BoM xpomatorpaduu. YyBCTBUTEIBHOCTH JAeTekTOopa. I[lopor
YyBCTBUTEIBHOCTH. JIMHENHBIN IMana3oH AeTekTopa. I'a3oBas XxpoMaTo-mMacc- CIIEKTPOMETPUS.

Koumponvnan paboma 3

Bapuanm 1
1. HopmanwsHo-dazoBas BOXKX. Kononku, moasmwkHbie Ga3bl ¥ IPUMEHEHHE.
2. Omioupyloliasi cujia pacTBOPUTENsS, ONTUMHU3ALMS YCIOBHM aHalu3a B KUAKOCTHOM

xpomatorpaduu. Knaccuduxamus pactBopuresneii mo noiasipHOCTH.
Konmponvnaa paboma 4
Bapuanm 1

1. Vonnas, noHOOOMEHHAst XxpoMaTorpadusi.

2. Vnentudukanus 1 KOIUYECTBEHHOE OIpeesieHre, 00padoTka XpoMaTorpaMm H
UHTEpIpeTanus

PE3yNIbTaToB.

3adeTHO-IK3aMeHAIHOHHbIE MaTepUabl [Js1 NPOMEXKYTOYHON  aTTecTaluu
(3x3ameH/3a4eT)

1. Cnucox éonpocoé 014 n0020mo6KuU K IK3AMEHY

1 Tlpunuun mertona Xxpomartorpaduu. 3agaud M TNPUMEHEHHE Xpomarorpaduu.
Knaccudpukanus wmeromoB xpoMarorpaguu 1O TNPU3HAKY MPUPOIBI SIBICHUH B OCHOBE
pasjieneHus, M0 arperaTHOMy COCTOSIHMIO MOJBIM)KHOM M HEMOABMXKHOM (a3, 1Mo METOAMKe
IIPOBEICHUSI.

2. OcHOBHBIE  mTapaMeTpbl  XpoMartorpaduueckoro  mporecca.  KoHmemmus
TeopeTnyeckux Tapenok. KunHernmueckas teopus. Pa3mbiBaHue Xpomarorpaguueckoi 30HBI.
Xpomarorpapuueckuii nuk. Kosppunuent acummerpun u pasmeitusa. @Popma U30TepMbl COpOLIMU
¥ COOTBETCTBYIOIIME UM NPOo(UIN XpoMaTrorpapuyeckux M1KoB.

3. Tlapamerpsl yaepxuBaHus. Bpemsi yaepxuBanusi. OObeM  yoepKHBaHHUS.
AOGCoIOTHBIE U HCTIPaBIICHHbBIE BETMUMHBI yaepxkuBanus. Koaddumuent emxoctu

4.  Tlapametrpsl  pazaenenus. Koadbdumment  pacnpenenenus.  Paspemienue.
O¢ddexkTuBHOCTE Xpomarorpaduueckorl KOJIOHKH. YHUCIIO TEOpeTHUecKuxX Tapenok. Beicora
HKBHUBAJIEHTHAs TeopeTnyeckoil Tapenke. CeleKTUBHOCTD.

5. IlpuHiumnsl uaeHTU(UKAMN BEHIECTB B ra30BOH XpoMaTorpaduu U >KUIKOCTHOU
xpomarorpaduu. Uagexcer KoBaya. Metos crangapTHOM 100aBKH.

6.  KonuuecTBeHHBIN aHaNM3, NPUHLMIBI U MOAXOAbl K MHTEPIPETALUU HMOTYYEHHBIX
JAHHBIX B XpoMaTorpaduu.

7. Cxema razoBoro xpomatorpacga. OCHOBHBIE Y376l XpoMaTorpada, ux Ha3HaYeHHUE U
MIPUHIMIT JEUCTBHS.

8. Hacamounble M KanmuwUISIpHBIE KOJOHKU ISl Ta30Boi xpomaTorpaduu. CopOEHTHI.
Henonsuxueie >xuakue (a3pl. KoHmeHIMOHMpOBaHWME KOJOHOK. TeXHHWKa BBOJA TPOOBI.
[TporpaMMupyemblii pexxuM XpoMaTorpadupoBaHHsL.

9.  JlerekTopsl B ra3zoBoil xpomarorpadum. UyBcTBUTENBHOCTH aeTekTopa. [lopor
YyBCTBUTEIBHOCTH. JIMHENHBIN IMana3oH AeTekTopa. I'a3oBas XxpoMaTo-mMacc- CIIEKTPOMETPHS.

10. Ontumuzanmsi yciaoBUM aHanmu3a B ra3oBod xpomarorpadum. Ilpumenenume ['X.
Crnernuanbabie BapuanThl ['X.



11.  Amnmaparypuoe odopmierne BDIXX. OcnoBHble y31mbl XpomaTorpada, Hx
Ha3HA4YEHUE U IPUHIUI JeHCTBUS.

12, Hopwmanbno-(a3zoBas BOXX. Kononku, nonsuxusie (Gas3pl 1 IpUMEHEHHE.

13.  O6pamenno-dazoBas BOXKX. Komonku, moasmxHbie (pa3sl U MPUMEHEHHE.

14.  DOmoupyromas cuia pacTBOPUTENS, ONTUMU3ALMS YCIOBUM aHaJIM3a B KUIKOCTHON
xpomarorpaduu. Knaccuduxanus pactBoputesneil o nojaspHOCTH.

15. Jlerektopbl  XKHIKOCTHOM  Xpomarorpaduu.  [lapameTpsr

JIETeKTUPOBAHUA: YYBCTBUTEIBHOCTb, COOTHOIIEHUE CUTHAI/IUIYM, JIMHEHHBIN

JIMara3oH JIETEKTOopa.

16. JKumaxocTHast XpoMaTo-Macc-CEeKTPOMETPHSL.

1/. Honnas, MOHOOOMEHHAas Xxpomarorpadusi. Non-napnHas KHUJIKOCTHAs
xpomarorpadus.

18. IInanapnas xpomarorpadus u ee Buabl. [Ipuniuns npumenenus TCX.

2. Ilpumepot 6unemoe K IK3ameny
OI'bOY BO «KybaHckuii rocyJapCTBEHHbBIH YHUBEPCUTET
Kadenpa ananutraeckoit xumMmun
Hamnpasnenue noarorosku 04.03.01 — Xumwus
20 -20  yu.rtonm
Jucuunnuna «OcHOBBI XpoMaTorpadum
SK3AMEHAIIMOHHBIN BUJIET Nel.

1. IlpuHuunel XpoMaTorpadUuyecKoro pa3IeieHus.

2. JleTeKTopbl B )KUJIKOCTHOU Xpomatorpaduu.

3. Knaccudukanus HenoaBmxHbIX ¢a3s.

3aBeayromuit kadenpoit
AHATUTUYECKON XUMUHU

Kputepun oneHuBaHus pe3y1bTaTOB 00y4eHHUs!

OneHka Kpurepun onieHuBaHus 110 3K3aMEHy
OLIEHKY «OTJINYHO» 3aCITY>KMBAET CTY/I€HT, OCBOMBIINNA 3HAHUS, YMEHUS,
KOMIIETEHIIH 1 TEOPETHUECKUI MaTepuan 0e3 mpoOesioB; BBITOTHUBIINN
BCE 3aJaHus, INPEAYCMOTPEHHbIe Y4YeOHBIM IUIAHOM Ha BBICOKOM
Bhicokuit KaQuECTBEHHOM YPOBHE] MPAKTHUCCKAE HABBIKN npodeccrnoHalIbHOTO
yPOBEHb «5» NPUMEHEHHUsI OCBOEHHBIX 3HaHUIl chopmupoBanbl. CTYIEHT HMMET
(oTHHHO) riyOOKHe HCYepIbIBalOIe 3HAHUS BCEro MpPOrpaMMHOI0 MaTepuala,
JIOTHYECKHU TIOCIIeI0BaTeNbHbIC, MOJIHBIE, MPaBUIbHbIE M KOHKPETHBIE
OTBETHI Ha BOIPOCHI 3K3aMEHAI[MOHHOIO OujieTa U JOMOJIHHUTEIbHBIE
BOMPOCHI; HCMOJb30BaHME B HEOOXOIUMOM Mepe B  OTBETax
TEPMUHOJIOTHH JTUCIMIDIMHEI, TIPEICTABICHHOW B PEKOMEHIYEMBIX
y4eOHBIX TOCOOUSIX U JIOTIOJIHUTENILHON JIUTEPATYpeE.
Cpennnii OLICHKY «XOpOILO0)» 3aCiIyXHBAeT CTYAEHT, MPAKTUYECKU IOIHOCTHIO
YPOBEHb «4» OCBOMBILWI 3HAHUS, yMEHUS, KOMIIETCHIIMN U TEOPETHUECKUI MaTepHa,
(xopor1o) ydeOHbIE 3a/laHusi HE OIICHCHbI MAaKCHMAaJbHBIM YHCIOM OajioB, B




OCHOBHOM C(OpMHUpOBAJI INpakTHUECKUEe HaBbIKU. CTYAEHT XOpOIIO
BJIAJICET TEOPETHYECKHMM MAaTepualioM, 3HaeT 0a30Bble OCHOBBI
XMMHUYECKOI0 aHaJIM3a.
OLICHKY «YyJOBJIETBOPUTEIBHO» 3aCIyKUBAET CTYJIEHT, YaCTUYHO C
ToporoBsiii npobenamu vOCBOI/IBI.HI/IfI 3HAaHUS, yMEHUsS, KOMIETEHIUH U
yPOBeHb G TEOPETUYECKHI Marepuan, MHOTHE YydeOHble 3ajaHus JMOO He
BBIMOJIHWI, JMOO OHM OLIEHEHbl YHUCIOM OaloB ONU3KUM K
(ynosnerBopute ’
15HO) MUHHMAaJIbHOMY, HEKOTOPBIE MPAKTHYECKUE HABBIKU HE C(POPMUPOBAHBI.
CryneHt 3HaeT 0a30Bble AHATUTUYECKHE METOABI, OJHAKO IUIOXO
pa3bupaercs B CrHeUM(UYECKUX METOJaX M MEXaHM3MaxX OCHOBHBIX
peaKuid.
Musnvamsms | CUEHKY «HEYIOBIETBOPHTENLHOY 3aCHY)KHBACT CTY/ICHT, He OCBOMBILHNN
YPOBCHD 2 3HaHUS, YMEHUs, KOMIIETCHIIMM U TEOPEeTHUYECKUil MaTepual, yuyeOHble
(HeyLOBICTBOPH 3a/laHusl HE BBINOJIHMI, MPAKTUYECKUE HAaBBIKM HE C(HOPMHUPOBAHBI.
TeNbHO) HaGmtoparoress  cyliecTBEHHbIE OIIMOKM MpH  OOCYKACHHUU OCHOB
XpomaTorpaduu.

OneHouHbIe CpencTBa Ui HMHBAJIUAOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHYaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— 1IpH HeOOXOMMOCTH MHBAIMIAM | JIULIAM C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3JI0POBbSI
IPEIOCTABIISICTCS JOTIOIHUTEIBHOE BPEMS [UIsl IOATOTOBKH OTBETA Ha YK3aMEHE;

— IIPH TPOBEICHUH MPOIEYPHI OIICHUBAHUS PE3yIbTATOB 0OYyUEHHsI MHBAIMIOB H JIUIL C
OTpaHMYCHHBIMU BO3MOXKHOCTSIMH 3/10POBbS IIPEAYCMATPUBAETCSI HCIOIb30BAaHUE TEXHHUECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl O0YHYAIOIIUXCsl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
U WHBAIWAOB TPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHS 1O JAHCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Iponienypa oneHMBaHUsI PE3yNIbTATOB OOYUYEHHS] WHBAIMIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsI 110 JTUCHMIUIMHE (MOXYJIO) MpelycMaTpUBaeT Ipel0oCTaBIeHNE
uHpopManuu B (opmax, aganTUPOBAHHBIX K OTPAHHUYCHHSM WX 370POBbS W BOCIPHITHS
UHpOpMaLUu:

JUiist T ¢ HApyIIEHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

J171st TTT ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— B I1e4aTHoM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil
5.1. YueOHasi auTeparypa

1 Cpue C.H. BricokodddexTuBHas KUAKOCTHAS Xpomartorpadus: aHaIUTHKA,
¢du3nueckas XuMusi, pacro3HaBaHHEe MHOTOKOMIIOHEHTHBIX cucteM [Tekcr]: yueGHoe mocobue /

C.H. Crrues, B. A. I'aBpununa. — Cankr-IlerepOypr [u ap.]: Jlans, 2013.— 255 c.
2. CorueB, C.H. BricokoaddekTuBHAs KUIKOCTHAs Xpomartorpadus: aHAIWTHKA,

dbu3nvecKass XUMUS, PaclO3HABAaHWE MHOTOKOMIIOHEHTHBIX CHCTEM [DJEKTPOHHBIA pecypc]:



yueoHoe mocobue / C.H. CrrueB, B.A. I'aBpununa. — Dnextpon. gaH. — Cankrt-IlerepOypr:
Jlans, 2013. — 256 ¢. — Pexwum nocryna: https://e.lanbook.com/book/5108. — 3arm. ¢ 3xpana.

3. Xpomatorpadus [ Tekcr]: yueOnuk / B. FO. Kontoxos. - Cankr-IlerepOypr [u ap.]:
Jlans, 2012. — 222 c.

4. Xpomarorpadusi. MHCTpymMeHTanpHasi aHAJIWTUKA: METOAbI Xpomarorpaduu u
kamuisipHOTro ekTpodopesa [Tekct] / FO. bekkep; nep. ¢ mem. B. C. KypoBoii ox pexn. A. A.
Kypranosa. — M.: Texnocdepa, 2009. — 470 c.

S. Békkep, 1O0. Xpomarorpadus. HHCTpyMeHTanbHas aHAJIUTHKA: METOJbI
xpomarorpaduu u kanuuisipHoro 3ekTpodopesa/ FO.békkep; nep. B.C. Kyposa. — Mocksa: PUL]
"Texnocdepa", 2009. — 472 c. — (Mup xumun). — ISBN 978-5-94836-212-0; To xe [ DneKTpOHHBIIH
pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=89008.

5.2. Ilepuoanyeckasi JuTepaTypa

1. KypHan aHaTUTHUECKOW XUMHH - POCCHUHCKHI HaydHBIH KypHAJ, IMyOJUKYIOIIUI
OpUTMHAJIbHBIE CTaTbU TEOPETHUYECKOTO M IKCIEPUMEHTAIBHOIO XapaKTepa IO BCEM acIeKTaM
aHamuTHYeCKOW XuMHUH. OCOOBI MHTEpeC MPENCTABISAIOT MaTepHAIIbl, COACPIKAINE OIMCAHHE
HOBBIX IOJXO/OB K aHAIN3y (MHCTPYMEHTAJbHbIC, XMMHUYECKHE U OHOJIOIMYECKHE METObI),
HOBBIX JICTEKTOPOB U CEHCOPOB, HOBBIX METOAOB MOJATOTOBKU P00 M 00pabOTKH TaHHBIX.

2. AHanUTHKA U KOHTPOIIb - POCCUMCKUI HAYYHBIN JKypHaN, MyOIUKYIOIUN MyOIHKyeT
OpUTMHAJIbHBIE HAYYHbBIE CTaTbU M 0030pbl TEOPETHUECKOIO, a TaKXKe 3KCIHEPUMEHTAIbHOIO
XapakTepa, Kacarolluecs aHAJINTUYECKOW XMMHMM M aHAJIUTUYECKOIO KOHTPOJISI XMMHYECKOIO
cocTaBa IIPUPOJIHON CPebl, BEUIECTB, MATEPUAJIOB, U3CIHI.

3. 3aBojckas jaboparopus. JIMarHOCTHKa MaTepualoB — HMH(GOPMHUPYET yuTaTeiae o
[JIaBHBIX IIapaMeTpax KauecTBa JIFOObIX BEIIECTB U MAaTEPUAIOB — XUMUYECKOM COCTaBE, CTPOCHUU
U CBOMCTBE.

5.3. UHTepHeT-pecypchbl, B TOM 4HcJIe COBpeMeHHbIe MNpodeccnoHaIbHbIe 0a3bl
AAHHBIX 1 HHGOPMALMOHHBbIE CIPABOYHBIE CHCTEMBI
JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):
IBC «FOPAMT» https://urait.ru/
SBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBbC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

agrwNE

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (Wo0S) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uznareascrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexktponnas 6ubnuorexa (HOb) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIMX 3allaJHbIX HayYHBIX )KypHaAJIOB Ha Poccniickoit
wiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »3nekTpoHHass OubOmuoTeka (IOoCTynm K DIEKTPOHHOM Oubimoreke
muccepranuil Poccuiickoit rocynapcrsennoit oubmuoreku (PI'B) https://rusneb.ru/
8. Dmnextponnas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
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12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. AwmepukaHckas maTeHTHas 06a3a MaHHBIX http://www.uspto.gov/patft/

2. llosHble TEKCTHI KaHAJACKUX AUcceEpTaui http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. HWudopmanuonnas cucreMa "EqmHoe 0KHO J0ocTymna K 00pa3oBaTeIbHbIM pecypcam!’
http://window.edu.ru/;

5. Enunas koyuekuus nugpoBbIX 00pa3oBaTeIbHBIX PECYpPCOB http://school-
collection.edu.ru/ .

CoOcTBeHHBbIE JJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe M HH(POPMALIMOHHBIE PeCyPChI

KyoI'Y:

1. Cpena MOnyIbHOTO IMHAMHUYECKOTO 00y4eHHs http://moodle.kubsu.ru

2. ba3za y4eOHBIX IJIaHOB, y4eOHO-METOIUYECKUX KOMILIEKCOB, IMMyOJIUKAIIUN U
KoH(pepeHnmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HH(HOPMALIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH http://mschool.kubsu.ru;

4. DnexTpoHHbIN apxuB 1okymMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. Meroauueckue YKa3aHusl Ui OOy4alOIIUXCS IO OCBOEHMIO JUCHHUILINHBI
(Mmonxy.Jist)

VYcnemHoe usyyeHue AUCHUILIMHBL «OCHOBBI XpomaTorpadguu» TpedyeT OT CTYJIEHTOB
PETYJISIPHOTO TOCEIIEHHs JIEKIU, a TakKe aKTUBHOM pabOThl HAa MPAKTUYECKUX 3aHATHSIX,
BBITMIOJTHEHUSI TECTOBBIX IPOBEPOUYHBIX PAOOT, BHINOJHEHHUS W 3aIIMTHI JJAOOPATOpHBIX PadoT,
03HAKOMJIEHHS C OCHOBHOW M JIOTIOJIHUTEIBHON PEKOMEHYEMOM JINTEPATYPOH.

[Ipy MOATrOTOBKE K JIGKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHAYeTCsl:

1) mpocMOTpeTh 3amucu MpEeAbIIyLIeH JeKIUM W BOCCTAHOBUTH B MaMSITH paHee
W3Y4YEHHBIN MaTepHall;

2) Geryo MPOCMOTPETh Marepuaj MPEACTOSIIeH JISKIMU, C LENbI0 JTY4YIIero yCBOCHHS
HOBOT'O MaTepuaa,

3) caMOCTOSTENBEHO MPOPadOTaTh OTACIBHBIC (PPArMEHTHI TEMBbI MPOILION JICKIIUHU, SCITH
3TO HEOOXOIUMO.

ITpu KOHCHIEKTUPOBAHUH JIEKIIMOHHOTO MaTepualia CTyJJIEeHTaM HY>KHO CTPEMHUTBLCS KPATKo,
CXEMaTUYHO, IOCJIEOBATEIbHO M JIOTUYHO (PUKCHUPOBATH OCHOBHBIE IIOJIOKEHUS, BBIBOJIBI,
000011eHust U (GOpMYITMPOBKH, HE MBITASCH 3aMUCATh BECh IpPENojaBaeMblil MaTepuai CJIOBO B
CJIOBO.

ITpy 1OATOTOBKE K 1a00PaTOPHOMY 3aHITHIO PEKOMEHIYETCs:

1) BHMMATETBHO H3Y4YWTh MaTEpPHAT NPEACTOAIICH pPabOThl W COCTaBHTH IUIAH €
BBITOJIHEHMS,

2) ynenuTh MOBBIIIEHHOE BHUMaHHE 3KCIIEPUMEHTAIbHBIM OCOOEHHOCTSIM MPEACTOSIIEeH
paboThI (MCTIONBb3yEMBIM pEaKTUBAM U 000PYIOBAHUIO, a TAKXKE TEXHUKE paOOThI C HUMH);

BoimmonusaTe nabopaTopHylo paboTy HEOOXOJMMO aKKypaTHO M  IOCJIEOBATEIbHO,
OTpa’kasi BCE €€ OCHOBHBIE JTambl B JIAOOpPaTOpPHOM XKypHaie. [l yCHemHoW 3aIuThl
nabopaTopHO PabOTh HEOOXOUMO TIIATEIHLHO U3YYUTh JIEKIIMOHHBIN U, €CITH 3TO HEOOXOINUMO,
JIOTIOJTHUTEIIBHBIN TEOPETUUYECKUN MaTepuan 1Mo TeMe paboThl, a TaKKe MPAaBUIBHO 3allOJIHUTh
71a00paTOpPHBI XKypHal, clelaB BCE HEOOXOAMMBbIE pacueThl U c(hOPMYJIHMPOBAB BBIBOABI MO
IpoJIeTIaHHOM paboTe.

IIpy DOArOTOBKE K NPAKTUYECKOMY 3aHATHIO PEKOMEHIYETCS:
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1) 03HAKOMUTHCS ¢ TEMOH U IJIAHOM 3aHSTHSI, YTOOBI BBIICHUTH KPYT BOIIPOCOB, KOTOPBIE
OyIyT 00CYXKIIaThCs HA 3aHSATHU;

2) mopaboTaTh C KOHCHEKTOM JICKIIMHM IO TeME 3aHITHUSA, a TaKXKe O3HAKOMHUTHCS C
peKoMeHayeMol JuTepaTypoil U (IpH HEOOXOAMMOCTH) JONOJHUTEIBHBIMU HCTOYHUKAMU
uHpOpPMAaLIMU B BHJIE IEPHOAMYECKUX U3AaHui 1 IHTepHEeT-pecypcoB.

IIpy BBINOIHEHUU MPAKTUUECKON pabOThI CTyI€HTaM HEOOXOJMMO OTMEYaTh T€ BOIIPOCHI
U pa3felbl, KOTOPHIE BBI3BIBAIOT Y HUX 3aTPYAHEHHUS. C LENbIO MOCIEeNYIOIMEeH KOHCYIbTAUN Y
npenojanarens. Kaxaplii CTyJeHT JOJDKEH CTPEMHUTbCS AKTHBHO PabOTaTh HAa NMPaKTHUECKUX
3aHATHUSAX U YCICIIHO BBIMOJIHATH TECTOBBIE TPOBEPOUHBIC PAOOTHI.

CamocrodrenbHas paboTa Hapsay € ayIUTOPHOM IpPEACTaBJIAET OJHY M3 Ba)KHEHIIMX
dopMm yuebHOro mporecca. CaMmocTosATeIbHas paboTa — 3TO IUTAHUpYyeMas paboTa CTYACHTOB,
BBINOJIHSAEMAsT [0 3aJaHHUI0 M IIPU METOAMYECKOM PYKOBOJCTBE IIpernojaBaTelisi, HO 0e3 ero
HernocpeacTBeHHoro yvactusi. CamocrosiTenbHass pabora IpenHa3HaueHAa HE TOJBKO JUIs
OBJIa/IEHUS NPEACTABICHHON TUCIMIUIMHOM, HO U /Ui (POPMUPOBAHMSI HaBBIKOB pabOThI BOOOIIE,
B y4eOHOW, HaydyHOU, Mpo(hecCHOHAIBHOW AEATENbHOCTH, CIIOCOOHOCTH NMPUHHMATH Ha CeOs
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMBbl, HAXOAUTh IPaBUIIbHbIC
pEIIeHus U T.JI.

B ocBoeHHMH MUCHMIIIMHBI MHBAIWJAMU M JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET WHIMBHIyajbHas ydeOHas pabora (KOHCYIbTAIlMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

WupuBuayanbHble  KOHCYJNBTAllMM IO TMPEAMETY SBIAIOTCS BAXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCHUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM M OO0yJaomUMCS HMHBAJIUAOM WM JIMIOM C OrpaHUYeHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

[To kypcy npeaycMOTPEHO MpPOBEIACHHUE JIEKIIMOHHBIX 3aHATHH, Ha KOTOPBIX JAeTCs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIM Marepuad U pPa3bACHAIOTCS HauOoJiee CIIOKHBIE ACHEKThI
M3y4aeMbIX METOJIOB aHaim3a. Ha 1abopaTopHBIX 3aHATUSX CTYJICHTHI 3aKPETUISIOT TOJTyYeHHBIC
TEOpPETUYECKHE 3HaHMs, OCBAaMBAIOT CHENM(PUKY M MOPUHLUUN PabOThl AHAIUTHYECKOTO
000pyI0BaHUs, CIIOCOOBI MOMYYSHHS AHATUTHYECKOTO CHTHAJA M Tepexo/a K KOHIEHTPAIHd
aHanmuta. Ilpu moaroroBke k nabopaTopHOM paboTe HEOOXOAWMO BHUMATEIbHO H3Y4YHUTh
TEOPETUYECKHA MaTepuall 10 JJaHHOW paboTe, TEXHUKY BBITIOJIHEHUS DKCIIEPHUMEHTA,
03HAKOMUTBCSI C UHCTPYKIMSMU K IPUOOpPaM, KOTOPBIE UCIIOIb3YIOTCS IIPH BBITOJIHEHUH PaOOTHI.

B ocBoeHuu nuCHUIUIMHBI MHBAIUIAMM W JIMLIAMH C OTPAHMYEHHBIMU BO3MOYKHOCTSMH
310pOBbs OOJIBIIIOE 3HAYEHHE HMEET WHAMBHyalibHas ydeOHas pabora (KOHCYNbTallUK) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTtepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 NPCAMETY ABJIAIOTCA BaXHBIM (i)aKTOPOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3aLUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MCXKAY NOpeunoJaBaTciicM U O6y‘-IaIOHH/IMC$I HHBAJIMAOM WA JIMOOM C OI'paHUYCHHBIMU
BO3MO>XHOCTSIMH 37J0POBBSI.

7. MarepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIInHEe (MOAYJII0)

HanmeHoBaHMe CrienHaIbHBIX OCHAIIEHHOCTD CTIEIHATBHBIX [MepeyeHnb TUIIEH3MOHHOTO
TTOMEIIEHU N TIOMEIIEHUN MIPOTPAMMHOTO 00ECTICUCHUS
VueGHbie aAyAUTOPUH st | MeGenb: yueGHas MeGenb Microsoft Windows;
MPOBE/ICHHUsSI 3aHSTHI JIeKIIMOoHHOTO | TexHuueckue cpencrsa ooyuenus: | Microsoft Office
THIIA 9KpaH, MPOEKTOP, KOMIIBIOTEP




MIPOBEJCHUS J1abOPaTOPHBIX PaboT.
JlaGopaTopust IO aHANTUTHYECKOU
xumud (ayn. 242C)

TexHu4eckue cpeacTBa 00yUEHHS:

MIEpPEHOCHOE MYJIbTHMETHIHHOES
o0opynoBaHue (HOYTOYK,
MIPOEKTOP)

ObopynoBanue:
CIIeIHaTTM3UPOBAHHAS
nmabopaTopHass  MeOenb  (CTOJHI,
CTyJbs, WIKabl Ul PEaKTUBOB H
o0opynoBaHuU, BBITSDKHBIS
mKadpl), CpPENCTBA  MOXKAPHOH

0C30IMaCHOCTU M OKa3aHUs HCpBOfI

MEIUIIMHCKON MOMOIIIH,
XHMHUYECKast nocyzaa u
obopyoBaHue, BECHI

nabopaTopHbie eKTpoHHbIe A&D
EK-410i, Becbl aHamuTHYECKHE - 2

IIT., OJIEKTPOIUIUTKH — 2 IIT.,
CYIIMJIBHBI IIKad, XUMHYCCKHE
PCaKTHBBI.

YueOHbIe ayJTUTOPUH it | MeOenb: yueOHast meOeIb Microsoft Windows;
MIPOBEIEHUS sausTuil | Texauueckue cpencrsa ooyuenus: | Microsoft Office
CEMHHAPCKOTO THUIIA, TPYIIOBBIX H | 9KPaH, MPOEKTOP, KOMITBIOTEP

HHIWBUIYAIBHBIX  KOHCYIBTAIINH,

TEKYIIETO KOHTPOJIS u

MPOMEKYTOYHOM aTTECTaINH

VueOHbIE aAyAUTOPUH st | MeGens: yueGHas MeGenb Microsoft Windows;

Microsoft Office

VYueGHbIe AyIAUTOPHUH TUTST
KypCOBOTO MPOSKTUPOBAHHUS
(BBIIOTTHEHUS KYPCOBBIX paboT)

Kypcoast paboTa He npeagycMOoTpeHa yueOHBIM IUIAHOM.

Jns  camMocTOsATeNbHOW  paboThl  OOYdYarOLIMXCS  HPEAYCMOTPEHBI  MOMELICHHMS,
YKOMIUIEKTOBAHHBIE CHEIMAIN3UPOBAHHON MeOesbl0, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOM ¢
BO3MOXKHOCTBIO MOJIKIIIOUEHUsS K ceTu «VHTepHEeT» M oOecredeHrneM JOCTyIa B JIEKTPOHHYIO

WH()OPMAIMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HaunmeHoBaHue TOMENIEHUN 19
CaMOCTOSTETFHON pabOTHI
o0yJaroImuxcs

OcHaIleHHOCTb MOMEIEHUN I
CaMOCTOSTENIFHON pabOTHI
oOyJaromuxcs

HepequL JIMIIEH3UOHHOT O
IpOorpaMMHOTO obecrieueHust

TTomemieHue i1t caMOCTOSATEIHLHOM
paboThl 00yyaronuxcs (YUTaIbHBIH
3an HayuHoit 6nbmnoTexn)

Meobenb: yuebHas Mebenb
Kommnexkt  crnenmann3npoBaHHON
MeOel: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHUKaA C IIOAKJIFOUECHUEM K
HHPOPMALINOHHO-
KOMMYHHUKallMOHHOHI
«/lHTEpHET» W JOCTYmOM B
VIEKTPOHHYI0  MH(OpPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3allUH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopymoBaHue, oOecTeuynBaroIee
J0CTyl K CEeTHU HHTCPHET
(mpoBoaHOE coeMHEHue u
0ecrpoBOTHOE  COEIUHEHUE  II0
texuonorun Wi-Fi)

CEeTH

Microsoft Windows;
Microsoft Office

TTomenienue i caMOCTOSATEILHOMN
paboThI 00ydJaroIIIXCs

Mebens: yaeOHast mebenn
Kommuiexkt  cnenuanu3upoBaHHOM
MeOemH: KOMIIBIOTEPHBIC CTOJIBI
O6opyznoBanue: KOMIIBIOTEpHAs
TEXHUKAa C TOJKIIOYEHHUEM K
nH(popManMoHHO-

Microsoft Windows;
Microsoft Office




KOMMYHHUKaLMOHHOH cetn
«/HTEpHET» W JOCTYIIOM B
9JIEKTPOHHYI0  HMH(OpPMAaIOHHO-
00pa3oBaTEIHHYIO cpemy
00pa3oBaTelbHON  OpraHU3aLuH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopynoBaHue, OOeCIIeUHBAOIIEE
JOCTyl K  CeTH  WHTEpHeT
(mpoBoaHOE COEIIMHEHHE u
OecripoBOJIHOE  COEJUHEHHE IO
texuosorun Wi-Fi)




rpyOble cyllecTBEHHbIE OHIMOKM B OTBETE, HEYBEPEHHBIE M HETOYHBIE OTBETHl Ha
JIOTIOJIHUTEIBLHBIE BOIIPOCHI DK3aMEHATOpa.
MeToaunyeckue peKOMeHAaluH, ONpeJessolue NpoueaAypsl OHeHUBAHUS 10KJIA10B:

1 OneHka «3a4TeHO» BBICTABIIAETCS, €CIM COJEP)KAaHUE JIOKJIala COOTBETCTBYET
3asBJICHHOM B Ha3BaHUM TEMATHUKE, CTYJACHT XOPOLIO OPUEHTUPYETCS B TEME, MOXKET IIPABUIIBHO
OOBSACHUTH MPEACTABICHHBIM MaTepuai, BJaJeeT TEPMUHOJOTUEH; MOKJIaa HUMEET YETKYIO
KOMIIO3ULIMI0 U CTPYKTYPY, JIOTMYECKH BBICTPOEH; IIPEACTABICH KAYECTBCHHBINM aHAJIN3
HalIeCHHOTO  Marepuana; JONMYCTUMBl HE3HAYUTEIbHBIC OIIMOKM B  WHTEpPHpETAINd
IPEJCTaBICHHOI0 MaTepuaa, UCIIpaBJIeHHbIE B X0Je 00CYKIeHUs (IIPX OTBETaX Ha BONPOCHI).

2 OneHka «HE 3aYTEHO» BBICTABISAETCS, €CIM COJAEpKAHME [OKJIana He
COOTBETCTBYET 3asBJICHHON B Ha3BaHUM TE€ME; JOKJIAJ] HE UMEET YETKON CTPYKTYPBI; OTCYTCTBYET
JIOTHKA B H3JIOKEHUU IIPEICTABICHHOIO MaTepuala, HE IIPOBEIEH €ro aHalau3, JOKJIAT4uK
3aTPYIHAETCSI OTBETUTH HA BONPOCHI ITPU OOCYXIEHUU.

Meroauyeckue PpeKOMEHJALUMH, OIpelejsdAlye INPoueAypPbl  OLEHHBAHUA
J1a0opaTopHBIX padoT:

O1eHKa «3a4TEHO» BBICTABIISIETCS, €CIIM BBITIOJHEHBI BCE 3a/1aHUS 1TaOOpaTOPHOH paboTHI,
CTYZAEHT 3Ha€T OCHOBHBIE TEOPETUYECKHE U METOIMUECKHE aCIIEKThl, HEOOXOAUMBIE JIsl OCBOCHUS
Marepuaja B PaMKax BBIIOJHSAEMON J1a0opaTopHO paboThHI, BIIAJEET METOAaMHU pacdyera u
00pabOTKH MOTyYEHHBIX JAHHBIX, MOYKET MPABMIIBHO HHTEPIIPETUPOBATH PE3yJIbTAThl, TPAMOTHO
UX IMpeICTaBIATh, CIOCOOEH NPAaBUIBHO OOBACHUTH IIOJIyYEHHbIE JAHHbIE M IPUBECTH
IIpaKTHYECKHE NpuMepsl. JlonmycKkaroTcsi He3HaYUTENbHbIE OUIMOKH, UCTIPABICHHbIE CTYJICHTOM B
XO/I€ 3alUThI Ja0OpaTOPHOI paboTHI.

OneHka «He 3a4TE€HO0» BBICTABIISETCSI, €CIIU 3a/1aHUs 110 JIAOOPAaTOPHON pabOTE BHIIIOIHEHBI
HE TMIOJHOCTBIO, CTYJEHT HE BIAJEET TEOPETUYECKUMU M METOJUYECKMMM aCIEKTaMH,
HEOOXOJMMBIMH JIJISi OCBOCHHS MaTepualla B PaMKax BBIMOJHSAEMON J1abopaTopHOi paboThI, HE
BJaJiee€T METOJaMM pacueTa U 0OpaOOTKM MOJIy4YEeHHBIX JaHHBIX, JOIMYCKAeT rpyOble OMINOKU B
UHTEPIpPETAllii Pe3yIbTaTOB, HE CIIOCOOCH TMPABWIBHO OOBSICHUTH NOJYyYCHHBIC TaHHBIE M
IIPUBECTU MIPAKTUYECKUE IIPUMEPHI.

Meroanyeckue PpeKOMEHAALMH, OIpeleJsomye NPoueAypPbl  OLEHMBAHUA
cobecenoBaHus:

- OLICHKA «3a4TEHO» BBICTABIIAETCS, €CIM CTYACHT YETKO H3J1araeT OCHOBHOU
TEOPETUUECKUI MaTepHUall B paMKaxX TEKYLIETrO pa3fena, BJIaJeeT OCHOBHOM TEPMHUHOJIOTUEH 110
TeMe cobeceJoBaHMsI, OpDUEHTUPYETCS B METO/1aX 00eCIIedeH s KauecTBa U OLIEHKH COOTBETCTBHUSI,
00OCHOBaHHO M TOJHO OTBEYAET HA BONPOCHI HM3y4aeMOro pasfiesia, 'PaMOTHO HCHOJb3YET
TEOPETUYECKUI MaTEpHUAIT JUIsl U3JI0KEHHSI IPAKTUYECKUX BOIIPOCOB.

- OLICHKA «HE 3a4TE€HO» BBICTABJISAETCS, €CIU CTYACHT JEMOHCTPUPYET OTPLIBOYHbIE
3HaHMUS MO TeMe coOeceOBaHUs, 3aTPyIHSAETCS MPUBECTH NPUMEpPhl B paMKaX OCBOEHHOI'O
MarepHaia, He ClI0COOEH CBS3aTh TEOPETHUECKUI MaTepuall C MPaKTHYECKUMH BOIIPOCAMHU.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil
5.1. YueOHasi auTeparypa

1 Ceprues C.H. BricokoaddexTuBHasS IKUIKOCTHAs Xpomartorpadus: aHAIWTHKA,
(du3ryeckas XuMHusl, pacrio3HaBaHuEe MHOTOKOMITOHEHTHBIX cucteM [Tekcr]: yueOHOoe mocobue /

2. C.H. Cprues, B. A. TaBpwimna. — Cankt-IletepOypr [u ap.]: Jlans, 2013.— 255 c.

CepiueB, C.H. BeicokoaddextuBHas KUIKOCTHAs XpomaTtorpadusi: aHAJIUTHKA,
¢duznyeckas XUMHS, PACMO3HABaHWE MHOTOKOMIIOHEHTHBIX CHCTeM [DJNEeKTpOHHBIA pecypc]:
yueOHoe mocobue / C.H. CrrueB, B.A. I'aBpununa. — DnekrpoH. naH. — Cankr-IlerepOypr:
Jlanb, 2013. — 256 c. — Pexum nocryma: https://e.lanbook.com/book/5108. — 3ar1. ¢ sxpana.



3. Xpomarorpadus [Texct]: yueOnuk / B. FO. Konroxos. - Caukr-IlerepOypr [u
np.]: Jlans, 2012. — 222 c.

3. Xpomatorpadusi. MHCTpyMeHTanpHas aHAJIWUTHKA: METOABl Xpomarorpapuu u
Kanuusipaoro snekrpodopesa [Teker] / FO. Bekkep; nep. ¢ nem. B. C. KypoBoii mox pen. A.
A. Kypranosa. — M.: Texnocdepa, 2009. — 470 c.

4. békkep, 1O. Xpomarorpadus. HWHcTpymMeHTanpHash aHAIUTHKA: METOMIbBI
xpomatorpadun u kamuuisipHOTro AnekTpodopesa/ FO.békkep; mep. B.C. Kyposa. — Mockaa:
PUILL "Texnocdepa", 2009. — 472 c¢. — (Mup xumun). — ISBN 978-5-94836-212-0; To xe
[Onekrponnsiii pecype]. — URL: http://biblioclub.ru/index.php?page=book&id=89008.

Jl11 OCBOEHMS AUCUMILIMHBI MHBAIMJAMH U JUIAMU C OTPAaHMYEHHBIMU BO3MOKHOCTSIMHU
3JI0POBbsl UMEIOTCSI U3/IaHMsI B JIEKTPOHHOM BHUJIE B 3JICKTPOHHO-OMOINOTEUHBIX CHCTEMax
«Jlanb» n «Opait».

5.1. Jlono/IHUTEILHASA JIUTEPATYypa

1. Xenke, X. XunkoctHas xpomartorpadus / X. Xenke; nmep. H.E. Kupeepa. —
Mocksa: PUL] "Texuochepa", 2009. — 264 c.;

To xKe [DJ1eKTpOHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=89412.

2. JlebeneB, A.T. Macc-criekTpomeTpusi IJig aHanu3a OOBEKTOB OKpYKarolen
cpenl [ A.T. Jlebenes; mep. ¢ aura. mox pea. A.T. JlebeneBa. — Mocksa: Texnocdepa,
2013. - 632 c.; To xe [DnekTpoHHbIH pecypc]. —

URL. http://biblioclub.ru/index.php?page=book&id=273789.

5.2. llepnoauyeckne U3aHUA
Kypnan ananuruueckoit xumuu, M3narensctBo «Haykay, Poccus
3aBojckas naboparopus. uarnoctuka marepuanon. M3garensctBo «Tect-31m», Poccus

6. MeTonnueckne yKasaHusi 1JIs1 00y4ar0IIUXCs 110 0CBOCHHUIO I CUMIIIMHBI (MOYJIs1)

VYcenenHoe u3y4eHHE IUCLUIUIMHBL «AHAIMTHYECKas XUMHS» TpeOyeT OT CTYIEHTOB
pPEeryJsipHOTO TIOCEHICHUS JIEKIMH, a TakKKe aKTUBHOW palbOThl HA TMPAKTUUYECKUX 3aHSATHUSX,
BBITOJIHEHHUS] TECTOBBIX IPOBEPOUYHBIX PAOOT, BBHIMOJHEHUS M 3alUThl JaOOpaTOPHBIX padoT,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHON PEKOMEHAYEMOM JTUTEPATYPOM.

IIpy NOArOTOBKE K JEKIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHYETCs:

1) mpocMOTpeTh 3amucu OpEbIIyLIed JIEKIUM M BOCCTAHOBUTH B IaMATH paHee
W3YYEHHBII MaTepHai;

2) 0Gersio MPOCMOTPETh MAaTepUal MPEACTOSIICH JISKI[MH, C LENbI0 JIYYIIero YCBOCHUS
HOBOT'O MaTepHaa;

3) caMOCTOSTEIBHO MPOPadOTaTh OTIENbHbIE (PPArMEHTHI TEMbI MPOILION JICKIHH, €CIN
3TO HEOOXOMMO.

HpI/I KOHCIICKTUPOBAHUU JICKITUOHHOT'O MaT€purajia CTYACHTaAM HY>XHO CTPEMHUTLCS KPaTKo,
CXEMaTHYHO, MOCJIEIOBATENbHO M JIOTHYHO (DPUKCHPOBATH OCHOBHBIE TIIOJIOKEHHS, BBIBOJIBI,
0000meHNsT 1 GOPMYIMPOBKH, HE THITASICh 3alUCaTh BECh MPEMOIaBaCMbIi MaTEpHall CJIIOBO B
CJIOBO.

[Ipu MOATrOTOBKE K JIaOOPATOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHHMaTENbHO HU3YYHTh MAaTEpPHAT TPEICTOSIIEH pPabOTBl M COCTaBHTH IUIAaH e€e
BBITIOJTHEHUS;

2) yaenuTh MOBBIIEHHOE BHUMAaHHE SKCIEPUMEHTAIBHBIM OCOOCHHOCTSM MPECTOsIIEeH
paboTh!I (MCOIB3YEMbIM PEAKTHBAM U 000PYAOBAHUIO, a TAKKE TEXHUKE padOThI C HUMH);



http://biblioclub.ru/index.php?page=book&amp;id=89008
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BeimonuaTe nabopaTtopHylo paboTy HEOO0XOAMMO AaKKypaTHO M IOCIEI0BaTEIbHO,
oTpakasi BCE €€ OCHOBHBbIE JTambl B JIa0OpaTOpPHOM >KypHaie. [l ycHemHol 3amiuThl
n1abopaTopHOil paboThl HEOOXOAMMO THIATEIHHO U3YYUTH JIEKLIMOHHBIH U, €CJIA 3TO HE0OXOAMMO,
JOTIOTHUTEIbHBIA TEOPETUYECKUN MaTepual Mo TeMe paboThl, a TaKKe MPAaBHIBHO 3alOJHUTH
7a00paTOPHBIA KypHaJ, ClElNaB BCE HEOOXOAMMBIE PacdeThl U CHOPMYIHPOBAB BHIBOJBI IO
pojiesiaHHOM pabdoTe.

ITpy DOATOTOBKE K MPAKTUYECKOMY 3aHATHIO PEKOMEHYETCsI:

1) 03HaKOMUTBCS C TEMOU U TUTAHOM 3aHATHUS, YTOOBI BBISICHUTH KPYT BOIIPOCOB, KOTOPHIE
OyayT oOCYKIaThCs HA 3aHSITHH,

2) nopaboTaThb C KOHCHEKTOM JIEKIMM IO TEeME 3aHSATHS, a TaKKe O3HAKOMUTHCS C
pEKOMEHIyeMOl JHTepaTypod W (MpU HEOOXOAMMOCTH) JIOTIOJHUTEIBHBIMH HCTOYHUKAMU
uH(pOopMaliU B BUJE MEPHUOIUUECKUX n3aHuil u HTepHEeT-pecypcoB.

[Tpu BBIMOTHEHUH MPAKTHYECKON pabOThI CTyIeHTaM HEOOXOAMMO OTMEYATh T€ BOIPOCHI
U pa3jiesibl, KOTOPbIE BHI3BIBAIOT y HUX 3aTPYAHEHHUS. C LIENbI0 MOCIEAYIONeH KOHCYIbTAllUU Y
npenonaBarens. Kaxaplii CTYIGHT JODKEH CTPEMHUTbCS aKTHBHO padOTaTh Ha MPAKTHYECKHX
3aHATUSAX U YCIEIIHO BBIIOJIHATH TECTOBBIE MPOBEPOUHBIE PAOOTHI.

CamocrosiTenbHass paboTa Hapsly ¢ ayAUTOPHOM MpEACTaBIsSeT OJHY M3 Ba)KHEHMIINX
dopMm yuebHOro mpouecca. CamocTosTenbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYACHTOB,
BBIIOJIHAEMAs 10 3a/IaHUI0 U MPU METOAMYECKOM PYKOBOJCTBE IpEnojiaBaTelis, HO 0e3 ero
HemocpeAcTBeHHOTro ydactus. CamocTosTenbHas paboTa mpeAHa3Hau€HAa HE TOJBKO s
OBJIQ/ICHUS TIPEACTABICHHON TUCIMITIMHOMN, HO U /Ui (POPMUPOBAHHS HAaBBIKOB pabOTHI BOOOIIE,
B yueOHOH, HAy4YHOH, MPOoQecCHOHAIBHON NEATEIbHOCTH, CIIOCOOHOCTH MPUHUMATH Ha ceds
OTBETCTBEHHOCTb, CAMOCTOSITEIIFHO pPEIaTh BO3HHUKAIOIIUE MPOOJIEMBI, HAXOAUTh NPAaBUIIbHbIC
pelieHus 1 T.1I.

B ocBOGHMM MUCHMITIMHBI WHBAIMIAAMU H JIMIAMH C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYCHHE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTr0 MaTepuara.

WuauBuayanbHble KOHCYJNbTAllMM IO MpPEIMETy SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOIIMM MHIWBUAYAIN3AUU OOYUEHHS U YCTAHOBJICHUIO BOCITHUTATEIIEHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBBSI.

ITo xypcy npeaycMOTpEeHO MpOBEACHUE JIEKIMOHHBIX 3aHATHIM, Ha KOTOPBIX Jaercs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIM MaTepHanl M Pa3bACHIIOTCS HauOOJee CIOXKHBIE ACTIEKTHI
U3y4yaeMbIX METOJIOB aHaiu3a. Ha 1abopaTOpHBIX 3aHATUSAX CTYIEHTHI 3aKPETUISIOT MOTyYeHHbIE
TEOPETUYECKHE 3HAaHWS, OCBAaWBAIOT CHENU(UKY ¥ TPUHIMUI pabOTHl aHATUTHYECKOTO
000pyI0BaHUs, CIIOCOOB!I MOJYYEHHs AaHAIWTHYECKOrO0 CHUTHAja M IMepexojia K KOHIEHTPaLuu
anaimuta. [lpu moaroroBke k mabopaTopHOl paboTe HEOOXOAMMO BHHMATEIBHO HW3YYUTH
TEOPETUYECKUI MaTepual IO JaHHOH paboTe, TEXHUKY BBIMOJHEHUS OSKCIIEPUMEHTA,
03HAKOMUTHCSI C HHCTPYKIMSIMH K TIPUOOpaM, KOTOPBIE NCTIOIB3YIOTCS TP BHITIOJTHEHUH PaOOTHI.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OONBINIOE 3HAYCHHE HMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHIWBHIYyAIH3AIIUA OOYYCHHUS M YCTAaHOBJICHUIO BOCITUTATEIHHOTO KOHTAKTA
MEXIy TIpernojaBaTelieM W OOYJaroIIUMCS WHBAIWIOM WM JUIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMHU 3JI0POBBSI.

7. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHue mo A CuuIInae (MoayJir0)

HaumenoBanue CIICaJIbHBIX OCHaHIeHHOCTL CIICIIUAJIbHBIX HepequL JIMIOEH3UOHHOI'O
HOMCIIIeHI/Iﬁ HOMGHIGHI/IfI IPpOrpaMMHOTO obecrieueHus




VYueOHble ayAUTOPUH ULt
MIPOBEICHUS 3aHATHH JIEKIIHOHHOTO
THUIIA

Meobernb: yuebHas meOeb
TeXHUYECKHE CPeICTBA OOYUCHUSL:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows;
Microsoft Office

NIPOBEJCHUS J1abOPaTOPHBIX PaboT.
JlaGopaTopust IO aHANTUTHYECKOW
xumud (ayn. 415C, 441C)

TexHuueckue cpeacTBa 00yUEHUS:

MIEpPEHOCHOE MYJIbTHUMETHIHHOES
o0opynoBaHue (HOYTOYK,
TIPOEKTOP)

ObopynoBanue:
CIIeIHaTTM3UPOBAHHAS
nmabopaTopHass  MeOenb  (CTOJHI,
CTyJbs, WIKAaQbl Ul PEaKTUBOB H
00opynoBaHuU, BBITSDKHBIC
mKkadbl), CpeACTBa  MOXKAPHOU
0€301acHOCTH M OKa3aHMsl MEepBOU
MEIUIIMHCKON MOMOIIIH,
XAMHYECKAs nocyza u
obopyaoBaHue, BECHI

nabopaTopHbie eKkTpoHHble A&D
EK-410i, Becbl aHaJINTHYECKHUE - 2

IT., OJIEKTPOIUINTKH — 2 IIT.,
CYIIWIBHBIN IIKad, XUMHYECKHE
PCaKTHUBHI.

VueOHbIE aAyAUTOPUH st | MeGens: yueGHas meGerb Microsoft Windows;
TIPOBEICHUS sausTHii | TexHnueckue cpencrsa ooyuenus: | Microsoft Office
CEMHHAPCKOTO THIIA, TPYIIOBBIX M | 9KPaH, IPOEKTOP, KOMIBIOTEP

HHANBHUAYAIBHBIX  KOHCYJIBTALHH,

TEKYIIETo KOHTPOJIS u

[POMEKYTOYHOM ATTECTAIUH

VYuebOHble ayJUTOPHU st | MebGens: yueOHas mebenb Microsoft Windows;

Microsoft Office

VYuebHble ayIUTOpPHU JUIs
KypCOBOIo MPOEKTUPOBAHUSA
(BBITOJTHEHUSI KYPCOBBIX PadoT)

Kypcoas paboTa He npexycMoTpeHa y4eOHbIM TUIaHOM.

JUis  caMocToATENbHOW  paboThl  OOyyarommMxcs MPeAyCMOTPEHbl  IOMEIIEHHUS,
YKOMIUIEKTOBAaHHbBIE CHEIMATU3UPOBAHHON MeOenblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «/HTepHEeT» M o0ecneyeHreM J0CTyna B HIIEKTPOHHYIO

I/IH(l)OpMaI_II/IOHHO'06p330BaTeJ'ILHYIO Cpeay YHUBEPCUTCTA.

HaunmeHoBaHue TOMENIEHUN 11
CaMOCTOSATENFHON pabOTHI
0o0y4Jarmuxcs

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSATENIFHON pabOTHI
00yJarImuxcs

[epedeHpb TUIEH3UOHHOTO
IPOTPAMMHOTO 00ECTICUCHUS

ITomenieHre st caMOCTOSATEIBHOM
paboThl 00yyaronuxcs (YUTaTbHBIH
3an HayuHoit OnbmmoTexn)

Meb6enb: yueOHast mebernn
Kommnexkt  crnenmann3upoBaHHON
MeOelH: KOMITbIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHUKaA C IIOAKJIFOUECHUEM K
nH}popMannoHHO-
KOMMYHUKaIIMOHHOH
«/HTEpHET» W JOCTYmOM B
VIEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
0o0pa3oBaTeNIPHON  OpTaHM3AINH,
BeO-KaMephl, KOMMYHHUKAI[HOHHOE
obopymoBaHue, oOecTeuynBaroIee
J0CTyl K CEeTHU HWHTCPHET
(mpoBoaHOE coeMHEHue u
0ecrpoBOTHOE  COEIUHEHUE IO
texuosorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

TToMenienne s caMOCTOSITEILHOM
paboTHI 00yJarOIIIXCS

Mebenb: yueOHast MeOenb
Kommiexkt  cnenuanu3upoBaHHON
MeOeIH: KOMIIBIOTEPHBIE CTOJIBI

Microsoft Windows;
Microsoft Office




O06opynoBanue: KOMIIBIOTEpHAsI
TEXHHKA C MOAKIIOYEHHEM K
HHPOPMALNOHHO-

KOMMYHHUKAIIMOHHOH cetu
«lHTEepHET» W JOCTYIOM B
ANEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTEIHHYIO cpemy
00pa3oBaTesbHON  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOES
obopynoBaHue, 0O0CCICUHBAOIICE
JOCTyml K  CETH  HHTCPHET
(mpoBoaHOE COEIIMHEHHE u
0ecrnpoBOJIHOE  COCJUHEHHE IO
texuosorun Wi-Fi)




