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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
tpeboBanussmu @I'OC BO noaroroBku OakanaBpop 1o HampabiieHuio 04.03.01 «Xumus» mis

OCYILIECTBIICHUS

HpOI/I3BOIICTBGHHO-TGXHOHOFH‘IGCKOﬁ,

Hay4YHO-UCCJIEA0BATEIbCKOMN 51

MeAarorn4eckoi AesaTeabHOCTH; (OPMUPOBAHNE Y CTYACHTOB COBPEMEHHBIX NPEICTaBICHUN O
METOJIaX XpOMATOTpaUUYecKOro pa3jelcHUs W aHajdnu3a MHOTOKOMIIOHGHTHBIX CMeced u

MCTOAOJOI'MYCCKUX  IIOAXO0OdaX K

UACHTH(DHUKAIIMK W KOJIMYECTBEHHOW OIEHKHA pE3yJIbTaTOB

OIITUMHU3AIIM N YCHOBI/Iﬁ pas3aciiCHuA,

0oOHapyXeHMUS,
aHaym3a IS TOBBIIICHUS

YYBCTBUTCIIBHOCTH, TOYHOCTHU U SKCIIPECCHOCTH.

1.2 3agaun AMCHUILIMHEI

B cootBerctBun ¢ TpeboBanusimu PI'OC BO mno ¢dopMupoBaHHIO KOMIETEHIHH,
KOTOPBIMH JOJDKHBI 00JIa1aTh CTYIEHTHI, JUII OCBOCHHS JTUCIUIUIMHBI HEOOXOUMO PEIIUTh P
3aga4: (OPMHPOBAHUE CHUCTEMHOTO MPEIACTABICHHUS O XpOMaTorpauuecKux MeETOoAax, HuX
0COOCHHOCTSIX, IMpoOJjeMax peajau3alud U 00NacTIX MPUMEHEHHS; W3y4eHHE COBPEMEHHBIX
NpUOOPHBIX CPENCTB XPOMATOrpadUuecKoro aHajan3a M BO3MOXHOCTEH HX MPOTPAMMHOTO

obecrieueHus.

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

JucuumnuHa «OcHOBBI XpoMarorpaguu» OTHOCUTCS K 00s3aTenbHOM yactu bioka 1
"Nucuumnuael (Moaynu)" ydeOHOro 1iaHa. B cooTBeTcTBHM ¢ pabo4yuM y4eOHBIM IUIAHOM
JTUCHUTUTMHA M3YYaeTCsl Ha YETBEPTOM Kypce OuHOW (opMbl 00ydeHus. Bua npoMexyTodHoi

aTTeCTalluu. 3K3aMCH.

I[JI?I €C HU3YUYCHHA CTYACHT MOOJDKCH 3HATb (bPIBI/IKO-XI/IMI/I‘-IeCKI/Ie OCHOBBI MCTOJ0OB
pasaciiCHusd, COp6I_II/IOHHLIX MpouecCcoB, OCHOBLI MaTeMaTHYEeCKOH CTaTHCTHKU.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
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 HCIIOJIB30BAaHMS COBPEMEHHOW ammapaTypsl IIPW TPOBEACHUM HAyYHBIX
nccieJ0BaHuH, 00paboTKe IOIyYSHHBIX PE3yJIbTaTOB

HIIK-2.1 ucnonb3yer COBPEMEHHYIO ammaparypy
IIPY IPOBEICHNH HAyYHBIX UCCIIETOBaHUN

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

YMeer onTUMU3MPOBAaTh YCJIOBMS aHAIU3a, BapbUpys IapaMeTphbl
XpoMaTorpaduueckoro pasJeleHus

Brnageer  HaBeikaMM ~ paboOTBl  HAa  XpOMaTOrpad)uuecKoM
06opymoBaHUN
UIIK-2.2. BlIageer  0a30BBIMM  HaBBIKAMH | 3HAET CIOCOOLI KAYECTBEHHOM M KOJIHMYECTBEHHOHN OIIEHKH
00pabOTKH MOITYYCHHBIX PE3yIbTATOB pe3ynbTaToB

YMeeT HHTepIPEeTHPOBaTh PE3yIbTaThl IPH MPOBEICHUN HAYYHBIX
HCCIIeTIOBAaHUN

Brnaneer cnocobammu 00pabOTKM M TPEACTABICHUS ITOJyYEHHBIX
pe3yJIbTaToB

ITK-4 roToB 0OCYyIIECTBIATH KOHTPOJb KAUECTBA ChIPbSI U TOTOBOM MPOAYKIIUM C  HUCIOJIb30BaHHEM COBPEMEHHBIX
CPEJCTB U METOJI0B MCCIICOBAHUS U aHAJIM3a Ul LeJiell acopTU3aluu U cepTUdUKaLIH

WIIK-4.1 OcymecTBisier BBIOOp aAEKBAaTHBIX | 3HAaET  TEOPETHYECKHE  OCHOBBI  XPOMAaTOTpauuecKoro
METOJIOB pEIIEHUS] HAay4HO-HCCIIEA0BATENLCKUX | Pa3[eaeHus U IETEKTUPOBAHMS aHAIUTOB

3azaq YMeeT apryMeHTHpOBAHO  BHIOMpaTh CXEMbl aHamu3a C

MIPUMEHEHUEM pa3JIMYHBIX BapUAHTOB Ta30BOW M >KHJIKOCTHOM
Xpomarorpapun




Ko v HanmeHOBaHNe HHANKATOPA™ NOCTIKEHUS Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

KOMITETEHITHH
Brnaneer MPaKTUICCKUMU npueMaMu MPUMCHCHUS
3aKOHOMEPHOCTEH  XpOMaTorpa)uueckoro  paseiiCHHs
peIIeHUs MPAKTHYCCKKX 3a1ad B O0JIACTH KOHTPOJsI KayecTBa
CBIPbSl M TOTOBO MPOTYKIIUH

WUIIK-4.2. Bnageer  0a30BBIMM  HAaBBIKAMH | 3HaeT aHAJIUTHYECKHE BO3MOYKHOCTH COBPEMEHHBIX

00pabOTKH TOJyYCHHBIX PE3yIbTATOB xpoMatorpaUueckux  METOAOB Ul  Leled  DKCIEPTHU3bl,

MacTIOPTH3AIMU U CEPTUDUKALIIH

aHaju3a JJis Heaeu
OKCIICPTU3BI, ITACIOPTU3ALIUN U CepTI/I(l)I/IKaHI/II/I

YMeeT MHTepIpPETHPOBATh PE3YNIBTATHL XPOMaTOTrpadudecKkoro

pELIeHNH NPAaKTHYECKUX 3a1a4 B
00J1aCTH MacIopTH3aLMH U CepTHHUKAINT

Brnaneer npakTHuyeckuMH IpueMaMu 00pabOTKH pe3yIbTaToB IPU

Pe3ynpraTel 00y4eHHS MO TUCHUILIMHE JOCTHIAIOTCS B PaMKaxX OCYIIECTBIICHHS BCEX
BUJIOB KOHTAaKTHOM U CAMOCTOSATENBHOM pabOThI 00YJaIOLINXCSl B COOTBETCTBHH C YTBEPKACHHBIM
y4eOHBIM IJIAHOM.

WHaukatopel  JOCTMKEHUS KOMIIETCHLIMH  CUMTAIOTCA  COPMHPOBAHHBIMUA  TIPU
JOCTHKEHUH COOTBETCTBYIOIMX MM PE3YJIbTaTOB O0YUYEHHUS.

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6riast TpyA0EMKOCTh JIMCIUILIMHBI COCTaBsieT 6 3adeTHbIX eauHuil (216 yacoB), ux
pacnpeeneHye no Bujgam padoT NpeICTaBICHO B TaOJIUIIe

Bunst padot Bcero dopma o0ydeHus
4acoB OYHasi
4
ceMecTp
(gachl)
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) 2 2
IIpomexxyrounas arrecranus (UKP) 0.3 0.3
CamocTosiTe1bHasi padoTa, B TOM YHCJIE: 76 76
OdopmiieHre 1a00paTOpHBIX padoT 20 20
CaMocCTOoSATeNEHOE N3YUeHIE TEOPETUIECKOTO MaTepraa 16 16
CaMOCTOATEeNIFHOE PEIICHUE 32149 20 20
[ToaroToBKa K TEKYIIEMY KOHTPOITO 20 20
Konrposs: 35.7 35.7
[Moaroroska k 9K3aMeHy 35.7 35.7
O0mas Tpy10eMKOCTh yac. 216 216

B TOM 4YHCJIe KOHTAKTHAsA 104.3 1043

padora

3a4. efi 6 6

2.2 Copepxanue TUCUMIIIIMHBI

Pacrnipenenenne BuoB yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTUHBL.

Paszenbl (TeMBbl) AMCHUIUIAHBI, u3ydaembie B 7 cemectpe (4 kypce) (ounas dopma
oOyueHus)



KosmmuectBo yacos
Bueayaut
Ne HaumenoBaHue pasaenos (Tem) AyauTopHas OpHas
Bcero pabota
pabota
J 113 JIP CPC

Ipwanun Merona xpomarorpadun. Knaccudukarms

1. XpoMaTorpa(uIeckux METOJOB aHAIIN3A. 40 8 - 16 16
OCHOBHBIE TEPMUHBI U MOHATHS XpoMarorpapun

2. I"a3oBast xpomarorpadus 48 8 - 20 20

3. Bpicokoa(ekTUBHAS )KUIKOCTHASE XpoMaTorpadus 40 8 - 12 20

4. Apyrue Bap HARTR! 30 8 - 12 10
JKUJKOCTHOM Xpomarorpapuu

5. [Tnanapuas xpomatorpadus 20 2 8 10
HUTOI'O no pasdenam oucyuniurvl 34 68 76
Konrpoiss camocrositensHoi pabotsl (KCP) 2 - - -
IIpomexyrounas arrectranus (MKP) 0.3 - - -
[ToaroToBka K TEKyIeMy KOHTPOJIIO 357 - - -
OO61mas TpyJ0eMKOCTh N0 JUCIUILTHHE 216 - - -

[Tpumeuanue: JI — nexuuu, [13 — npaktuueckue 3aHsaTust / cemuHapsl, JIP — naGopaTopHble

sansitusi, CPC — camoctosiTenbHas paboTa CTy/IeHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

No HaumenoBanwue paznena Corepranie pasiena (Temb) dopma Tekymero
(Tembr) KOHTPOJIA

1. [Tpunnun Merona Knaccudukaius xpomaTorpapuuecKux METOIO0B V CTHBIH ompoc,
xpomarorpaduu. aHanmu3a. Buabl xpoMartorpaduu 1O crocodoam peiiTHHTOBas
Knaccuduxkarus peanuzarn. OCHOBHBIE XpOMaTOrpaHuECKUe KOHTPObHAS
XpoMarorpaduaeckux napameTpahl.

METOJIOB aHAJIN3a. TeopetHueckie — OCHOBBI  xpomarorpaduueckoro | P20oTa Nel

OCHOBHbBIE TEPMHHBI U paszencHus. DakTopsI, BIIHSIFOIIHEC Ha

MOHATHS XpoMarorpadun 3¢ (QeKTHBHOCTh  pa3jieieHus. KadecTBeHHBIH U
KOJIMYECTBEHHBIN aHAIN3 B XpoMaTorpaduu.

2. T'azoBas xpomaTorpadus lazo-xxuaxocTHast " ra30-aJIcCOpOIMOHHAS VY CTHBIH ompoc,

xpomarorpadus.  HenomBmxkabele — ¢as3pl, HX peiiTHHroBas
KIaccu(UKaIus. Hej‘IO,I[BI/I)KHLIC KHKne (haser, KOHTPOIEHES
KoHcTaHTbl Popunaiinepa u Mak- PeiiHonbaca.
ArnmaparypHoe oQOpMIICHHE MeETOAa Ta30Boi pabora Ne2
xpomarorpaduu, JIETEKTOPBI (xaTapomerTp,
TUIAMEHHO- HOHU3AI[HOHHbIH, IUTAMEHHO-
(boToMeTpuiecKuii, Macc- CEKTPOMETPUIECKHI U
Ip.), KOJIOHKH.
Unentudukamnms BEIIIECTB u MTOJTyYCHHE
KOJIMYECTBEHHBIX ~ JaHHBIX  METOAOM  Ta30BOU
xpomarorpaduu. ONTHEMH3ALUS YCIOBHH aHaIN3a.
CrienmanbpHBIE BapHaHTHI Ta30BOM XpomaTtorpaduu:
CBEPXKpUTHUYCCKAsT (DIIOWAHAS, MUPOIUTHYCCKAS,
BEITECHUTENBbHAsE M JAp. [a3oBas xpomaro- Macc-
CIEKTPOMETPHSL.

3. BricokoaddexTrBHasS HopmaineHo-¢a3oBas BBICOKO3(pekTnBHAS VCTHBIH ompoc,
JKUJIKOCTHAS KHUJIKOCTHAS xpomarorpadus. dusuko- peiiTHHroBas
xpomarorpadus XMUMHYECCKHE B3aUMOJICHCTBHS B CUCTEME COpPOSHT- KOHTpOTbHAS

AJIFOCHT-KOMIIOHEHT, Teopus pazneneHus CHaiinepa.
Knaccudukarnus u cBOWCTBA ITOIBHKHEIX (a3. pabora Ne3
O6pareHno-azopas BbICOK0d(hexTHBHAs




JKUJIKOCTHAsT XpomaTtorpadusi Ha CBSA3aHHBIX (hazax.
MomudunmpoBannple  cWIMKarenw.  [loaBWKHbBIE
¢asbl. Ontumuzanus yCIIOBUH aHamus3a.
AnmnapatypHoe odopmieHne MeTozaa. JleTeKTopsl:
crekTpodoTomMeTpuUIecKue, JNIEKTPOXUMHUYECKHE,
pedpakromeTprdeckue, QIryopecieHTHBIC U JIp.

4, Hpyrue BapHUAaHTHI| 3aKOHOMEPHOCTH HOHOOOMEHHBIX IPOIECCOB, (GaKTOPEL,| Y CTHBIH orpoc,
HKHJIKOCTHOH BIMSIOIIME HA Xpomarorpauyeckoe pasJeiieHue. | peHTHHIOBas
xpoMmarorpapuu Honnas xpomarorpadust. Mon-napusiii Bapuant BOXX, |[konTposnsHas pabota
MomubuKanus MoABIWKHON  da3zpl.  Jletexroper | Ned

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

5. [penaparusnas BOXX. JlocToMHCTBa M HEJOCTATKH, CHOCOOBI peanu3aluu: | VcTHbI ompoc,
BOCXOIAIIAs M HUCXOJIAIIIAs, ABYMEPHAs, PAIMAIbHASL. | poiiymroBas
VneHTnduKamys ¥ KOJIHYSCTBEHHOE OIpelelcHHe,
KOHTPOJIbHAsS
00paboTKa XpOMaTOrpaMM U HHTEPIPETaLHs
pabota Ne4

PE3yIIBTAaTOB.

2.3.2 3aHATHSA CEeMHUHAPCKOI0 THNA (IPAKTHYeCKHe / CEMMHAPCKHE 3aHATHA/
JlabopaTopHbie padoThl)

No HaumenoBanwue paznena Tematuxa sansHit/padop dopma TeKymiero
(Temer) KOHTPOJIA
1. I'azoBast xpomarorpadus Pacyer MHIEKCOB yaepKUBaHHUSA, Pemenue 3anay, JIP 1-4
naeatudukanmi. Onpenenenne 3hHEeKTUBHOCTH
XpoMaTorpaduIeckoii KOJOHKH.
Pasnenenme cMecu yriieBo0pOIOB,
KOJIMYECTBEHHBIN aHANN3, PACYCTH B TA30BOM
xpomarorpadui.
Pa3nenenrie MHOTOKOMIIOHEHTHOM CMeCH
OpPTraHUYECKUX BEIIECTB.
Omnpenenenue cocraBa pacTBOpuTens 646.
2. BricokoadexrrBHas Omnpenesnenue PEHOIBHBIX KHCIOT METOIOM Pemenue 3amayq, JIP 5-6
JKUJIKOCTHAs BBXXX
xpomarorpadus B PAaCTUTEJBHEIX (hapMMaTepHaax.
OmnpeneneHne caxapoB B COKOBOH MPOLYKIIUI
metooM BOXX-PM/I.
3. ToukocnoiHas Amnanns muenuHoro Meaa MerogoM TCX Pemenwue 3amaq, JIP 7
xpomarorpadus

3ammra naboparopHoit pabotsl (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 CAMOCTOSITEIILHOU paboThI




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  aHammsa  (ydeOHO-
MeToamdeckoe mocodue) / Temepnames A.3., Munesckas B.B, Azapsa A A.-
nedatHas Kpacuomap: KyoI'Y, 2019. - 72 c.

2 | CamocrosrensHoe nzydenne |CorueB C.H. BeicokoaddextnBHas sxuaKocTHAs XpoMaTorpadus: aHATUTHKA,
TEOPETHYECKOro Marepuaia |(pu3ndeckas XUMUs, pacro3HaBaHHE MHOTOKOMIIOHEHTHBIX cucteM [Tekcr]:
yuebHoe nocodue / C. H. Corues, B. A. I'aBpununa. — Cankr-IletepOypr [u
np.]: Jlans, 2013. — 255 c.

OcHoBBI XpoMaTorpaduu : yaueoHo-MeToguueckoe nocodue / E.B. JImutpucea,
A.A. Azapsa A.3. Temepname; MunucrepcTBo o0pa3oBanusi 1 Hayku Poc.
Oenepanun, KyOaHckuii rocymapcTBeHHBIH yHuBepcuteT. - KpacHomap:
Kybanckuii rocymapcTBeHHbIH yHUBepeuTeT, 2023. - 92 ¢.: Wit - ABT. yKa3aHBI
Ha 00opoTe THT. JI. - bubmmorp.: c. 92. - ISBN 978-5-8209-2362-3

3 | CamocrostenpHOe pemeHne |Xpomarorpadus. HCTpyMeHTaIbHAS aHANUTHKA: METOIBI XpOMaTorpapuu 1

3amad KamusipHoTo anektpodopesa [Teker| / FO. bekkep; mep. ¢ Hem. B. C.

Kypogoit moxg pen. A. A. Kypranosa. — M.: Texaocdepa, 2009. — 470
4 [ToaroroBka K TekymeMy |MeToau4ecKre peKOMEHAAINY K OPraHU3aLi1 ayAUTOPHOH U BHEAY U TOPHOI
KOHTPOJITIO (camocTOsATENBHOI) PadOTHI CTYIEHTOB: MeToM4Yeckue ykazanus / coct. T.I1.

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

Y4eOHO-METOIMYEeCKHE MaTepHalibl Ui CaMOCTOSTEIBHONH pPabOThl OOydYaIOMIMXCS W3
YHCiIa MHBAIK/IOB U JIML C OTPaHMYEHHBIMHU BO3MOKHOCTAMU 310poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH()OPMAITIH:

JUst I ¢ HapyIEHUSIMU 3pEHMSL:

— B I1€YaTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 TOKYMEHTa,

— B opme ayamodaiina,

— B reyatHoi (opme Ha si3bike bpaitns.

JIist AL ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B popMme ayaunodaiina.

JlaHHBINA TIepeyeHb MOXET ObITb KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

3. OOpa3oBaTe/ibHbIe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHUH IMCHUIIIHHBI
(Mmoay.ns)

B xozme wu3ydyeHHMs [UCHUIUIMHBI TPEIyCMOTPEHO HCMOJIb30BAaHUE  CIEAYIOLIUX
00pa30oBaTeNbHBIX TEXHOJIOTUH: ayJqUTOpHAs paboTa B BHUJE TPAAULMOHHBIX (OPM: JIEKLUU H
n1abopaTopHOI paboThI; caMOCTOATEIbHAs pab0oTa CTYAEHTOB, TPYIIOBbIE JUCKYCCHH.

KoMneTeHTHOCTHBIM MOIX0J B pamMKax MpernojaBaHus TUCHMIUIMHBI peau3yercss B
WCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHMH M aKTHBHBIX METOAOB (IPOEKTHBIX METOIUK,
MO3TOBOIO IITYpMa, pa300pa KOHKPETHBIX CHUTyallui, aHajgu3a MeJarormyeckux 3ajad,
MeAarornyeckoro 3KCIepuMeHTa, MHBIX (OpPM) B COYETAaHMM C BHEayAUTOpHON paboroil. B
paMKax M3y4eHHs Kypca MpelyCMOTPEHO MOCEIeHHE HKOJOTHUECKUX T1a0opaTopuil 1 HaydHbBIX
LICHTPOB.

WudopmanioHHblE  TEXHOJOTMM, MPUMEHSEMblE TPH HW3YYEHUH JAUCHUILUIUHBI:
UCIIOJIb30BaHWE  HH(OPMALMOHHBIX  PECYpcoB,  JOCTYNHBIX B HH(OpPMAIMOHHO-
TEJIEKOMMYHUKALlMOHHON ceTH MIHTepHeT.



AnanTuBHBIE 00pa30BaTENbHBIE TEXHOJIOTHH, IPUMEHSIEMbIC PU U3YUYECHUU TUCITUTLIAHBI
— Ui JIAI C OTPAHUYEHHBIMHU BO3MOXXHOCTSIMHU 3J0pPOBbSl MPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

4, OueHoYHEBIE

cpeacrea A

MPOMEKYTOYHOM aTTeCTAUMHU

aTTeCcTanMm B (bopMe BOITPOCOB U 3aJa4 K DK3aMCHY.

TEeKYIIero

KOHTPOJIS

ycneBaeMoCcTu M

OneHouHble cpelcTBa IpeJHa3HaueHbl Ul KOHTPOJIS M OLEHKHM 00pa30BaTEeNIbHBIX
JOCTIKEHUH 00y4aromuxcsi, OCBOMBIIUX MPOTrpaMMy Y4eOHOW IUCIMIUIMHBI «AHaIUTHYECKAs
XUMUA.
OneHouHbIE CpPENCTBA BKIKOYAET KOHTPOJIbHBIE MaTEpHUAIIbl ISl IPOBEACHUS TeKYIIero
KOHTPOJIs B hopMe 3a7jaHui Il CAMOCTOSITENILHOTO PEILIeHHs], 3a1a4 [l pEIeHHs B Ay AUTOPUH,
KOHTPOJIbHBIX pabOT, KOHTPOJIHBIX BOMPOCOB K J1aOOPAaTOPHBIM padoTaM, U MPOMEKYTOYHOI

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

KOI[ 1 HAMMCHOBAHUC

HanmMenoBanme o1ieHOYHOTO CpCACTBa

ra3oBoil M KHJKOCTHOH
Xpomarorpaduu

CaMOCTOATEIIBHOTO PCIICHUA

Ne Pe3ynbraTel 00y4eHus
HHAMKATOpA . IIpomexxyTouHas
n/n (B cooTBeTcTBUH C II. 1.4) Texymuit KOHTPOJIB
(B cooTBeTcTBMH C 1. 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 HapaMeTpsl | ayAuTOpHUH;
MPOBEICHUH HAYIHBIX
. XpoMaTorpaduuecKoro 3amaHus A
HCCIeI0BaHNI
paszeneHus CaMOCTOSATEIHHOTO 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
CaMOCTOSITENILHOTO PEIICHHS
WIIK-2.2. Bmageer Ymeer wmHTepnpeTupoBath | KoHTponbHas paboTa; OK3aMeHalOHHAs
2 0a30BBIMH HaBbIKAMHU pe3yIbTaThI npu | 3amauu A pemicHus B 3aja4ya
00paboTKH MONYYEHHBIX | HPOBEACHHU HAY4YHBIX | AyJAMTOPHH;
pe3yabTaToOB Ucce0BaHUMN 3amganus s
CaMOCTOSITEJILHOTO PEIICHHs
Brnaneer cnocobamu | KontponsHas pabora; Bompoc Ha
006paboTku n | JlaboparopHas pabota JK3aMeHe;
MPEeACTaBICHUS DKk3aMeHaI[MOHHAs
MOJYYEHHBIX PE3YJIbTATOB 3amada
3HaeT  TeopeTHYECKHe Jlaboparopnas paboTa; DK3aMeHaIMOHHAS
OCHOBBI Xpomarorpadu- | 3amaum Ui perieHus B 3aja4a
YECKOro pasJelieHust M ayAUTOPHH;
HIIK-4.1 OcymecTBiasieT P Y PHH,
JIETeKTHPOBaHMUS 3aganus s
BBIOOD a/IeKBaTHBIX
AQHAINTOB CaMOCTOSTEIILHOTO PEIICHHS
METOJIOB PEIICHHs -
3 HAVAHO VYmeer aprymentupoBaHo | JlaboparopHnas pabora; Bomnpoc Ha
i BBIOMpATh CXEMbI aHayn3a | 3ajadu JJIs pelIeHus B 9K3aMeHe
HCCIIEI0BATEIbCKUX
sanay c NPUMEHEHNEM | ayAMTOPHH;
Ppas3uuHbIX BapUaHTOB | 3ajaHust 1Jist




Bnaneer mnpakruueckumu | KonrposisHas pabora; OK3aMeHaIOHHAs
IpueMaMHl  TIPUMEHEHUs | 3agaddl AJIsl peLICHUs B 3ajgada
3aKOHOMEPHOCTEN ayAUTOPHH;
XpoMaTorpaduaecKkoro 3amaHus s
paszeneHus Ul PEeIleHHsI | CaMOCTOSITENBHOTO 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 ILejed
9KCTIEPTHU3HI,
MIACTIOPTH3AINA u
CepTU(UKAIIA
Ymeer Jlaboparopnas paboTa; DK3aMeHaIMOHHAs
WTIK-4.2. Brageer UHTEPIPETHPOBAThH 3agaun AJ1s pelieHus B 3aja4ya
6a30BBIMH HaBBIKAMHU pe3yIbTaThI ayAHTOpHH,
4 0BPAGOTKY MOTYHEHHBIX XpOMaTOFpa(I)I/IlIeC“KOFO Sananust s
PE3yITBTATOR aHanM3a JUIs Henen CaMOCTOSTENILHOTO PEIICHHS
9KCIIEPTHU3HI,
MIacTIOPTH3AINA n
CepTU(QHUKAINN
Bnageer KontpomnsHas pabora; OK3aMeHalMOHHas
MIPaKTHYECKUMHU 3agaum IS peIIeHus B 3ajga4da
mpueMamMu  00pabOTKH | ayJUTOPHH;
PE3yIbTaToB npu | 3amaHus s
PEeHICHUN TTPAKTUYCCKUX CaMOCTOATCIIBHOTO PCHICHUA
3aj1a4 B
00J1acTH NMacTopTH3aANU 1
CepTU(UKAINU

TunoBbie KOHTPOJIbHBbIE 32JaHUS MJIU HHbIE MaTepuaJbl, He00X0AMMbIe 1JIsl OLEHKHU
3HAHMI, YMeHHUil, HABLIKOB U (MJIM) ONBITA AeATEIbHOCTH, XaAPAKTEPU3YIOIIMX 3TaIbl
(hopMHpoBaHUsI KOMIIETEHIHI B polecce OCBOEHNsI 00pa30BaTeIbHOI POrPaMMbI

Konumponsnas paboma 1

Bapuanm 1

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

2. Tlapametpsl ynepxuBanus. Bpems ynepxuBanus. OO0beM yaepkuBaHUs. AOCONIOTHBIE U
UCTIpaBJIEHHBIE BEJINUMHBI yepkuBanus. KoagduuneHt eMkocTu.

3. TlocTpoeHue cxeMbl aHaTN3a peaJbHbIX 00BbEKTOB C UCIOIB30BAHUEM METO1a XpoMaTorpaduu,
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 AMana3oH AeTeKTopa. I'a3oBas XpoMaTo-mMacc- CIIEKTPOMETPHS.

Koumponvnan paboma 3

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

xpomatorpaduu. Knaccudukanus pacTBopuTenei mo noasipHOCTH.
Konmponvnaa paboma 4
Bapuanm 1

1. Vonnas, HoHOOOMEHHAs XpoMaTorpadusi.

2. Wnentudukanus 1 KOJIMYECTBEHHOE OIpeiesieHue, 00padoTKa XpoMaTorpaMm H
UHTEpIpeTanus

PE3yIBTATOB.

3a4eTHO-IK3aMEHAIMOHHbIE MaTepuaidbl /sl MPOMEXKYTOYHON  aTTecTaluu
(3x3ameH/3a4eT)

1. Cnucox éonpocoé 014 n0020mo6KuU K IK3AMEHY

1 TIlpunuun merona xpomartorpaduu. 3agaud U NPUMEHEHHE Xpomarorpaduu.
Knaccudukanus wmeromoB xpomMatorpa@uu 1O MPU3HAKY MPUPOABI SBIEHUH B OCHOBE
pas3jielieHus, M0 arperaTHOMy COCTOSHHIO MOJBMD)KHOM M HEMOABWXKHOM (a3, 1mo MeToauke
IIPOBEICHUSI.

2. OcHOBHBIE  mTapaMeTpbl  XpoMartorpaduueckoro  mporecca.  KoHmemmus
TeopeTnyeckux Tapenok. Kunernueckas teopusi. PasmbiBaHue Xxpomarorpaduyeckoil 30HBI.
Xpomarorpapuueckuii nuk. Koappunuent acummerpun u pazmbitus. PopMa n30T€pMbI COPOIIUU
¥ COOTBETCTBYIOIIME UM NPOo(UIN XpoMaTrorpapuyeckux M1KoB.

3. Tlapamerpsl yaepxuBaHus. Bpemsi yaepxuBanusi. OObeM  yoepKHBaHHUS.
AOGCoIOTHBIE U HCTIPaBIICHHbBIE BETHMUUHBI yaepxkuBaHus. Koaddunuent emxoctu

4. Ilapamerpel  paznenenus. Kooapduimuent  pacnpenenenus..  Pazpemienue.
O¢ddexkTuBHOCTE Xpomarorpaduueckoi KOJIOHKU. YHUCIIO TeopeTHYecKux Tapenok. Bricora
HKBHUBAJIEHTHAs TeopeTnyeckoil Tapenke. CeIeKTUBHOCTD.

5. IlpuHuMnel uACHTU(GUKAMHY BEIIECTB B ra3oBOM XpoMmaTorpapuu M >KUAKOCTHOM
xpomatorpadun. Uuaexcel KoBaua. Meron ctanaapTHON 100aBKH.

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

7. Cxema razosoro xpomatorpaga. OCHOBHBIE Y376l XpoMarorpada, ux Ha3HaUeHUue 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 xpomarorpaduu. UyBcTBUTENBHOCTH jaeTekTopa. I[lopor
qyBCTBUTEIBHOCTH. JIMHENHBIN Auana3oH geTekTopa. ['azoBas XxpoMaTo-macc- CHEKTPOMETPHUS.

10. OnTumwuzaius ycjIOBHM aHamu3a B ra3oBoi xpomartorpaduu. [Ipmmenenme ['X.
CrnenuanbHbie BapuanThl ['X.



11.  Amnmaparypuoe odopmiernne BDIXX. OcnoBHble Y316l Xpomarorpada, HxX
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.  I[lapamerpsr

JIETeKTUPOBAHUA: YYBCTBUTEIBHOCTb, COOTHOIIEHUE CUTHAI/IUIYM, JIMHEHHBIN

JIMara3oH JIETEKTOopa.

16. JKumaxocTHast XpoMaTo-Macc-ClEeKTPOMETPHSL.

1/. Honnas, MOHOOOMEHHAas xpomarorpadus. WNon-napHas KHUJIKOCTHAs
xpomarorpadus.

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

2. Ilpumepot 6unemoe K IK3ameny
OI'bOY BO «KybaHckuii rocyJapCTBEHHbBIH YHUBEPCUTET
Kadenpa ananutraeckoit XumMun
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 pe3yibTaTOB 00y4eHHUs

Orenka Kpurepun orieHMBaHMsI 110 SK3aMEHY
OLIEHKY «OTJIMYHOY 3aCTYKHBAET CTY/CHT, OCBOUBIINI 3HAHUS, YMEHHUS,
KOMITETEHITHH ¥ TCOPETHUECKUN MaTeprall 0e3 MpoOeIoB; BHITOJIHUBIITUI
BCE 3a/aHus, MPEIyCMOTPEHHbIE YYeOHBIM IUIAHOM Ha BBICOKOM
Bhicokuii KaQuECTBEHHOM YPOBHE] MPaKTHUCCKAE HABBIKN npodeccnoHaIEHOTO
yPOBEHD «5% MPUMEHEHHUSI OCBOCHHBIX 3HaHMH chopmupoBaHbl. CTyIEHT HUMMET
(oTmo) TIyOOKHE HMCYEPITBIBAIONINE 3HAHUS BCEro MPOrPaMMHOTO MaTepuala,
JIOTUYECKH TOCIIeI0BaTeNbHbIC, MOJIHBIC, MPAaBUIbHBIE U KOHKPETHHIE
OTBETHI Ha BOIPOCHI 3K3aMEHAIMOHHOTO OWJIeTa W JIOTOJTHHUTEIbHBIC
BONPOCHI, HCIIOJNB30BAaHME B HEOOXOAMMOW Mepe B  OTBETax
TEPMHHOJIOTHH JWCIHMILINHBI, TPEACTABICHHOW B PEKOMEHIYEMBIX
y4eOHBIX TOCOOUSX ¥ IOMOJTHUTEIHHOU TUTEpaType.
Cpennuit OILIEHKY «XOpOIIO» 3aCIyXHBAET CTYIEHT, NMPAKTUYECKH TOJTHOCTHIO
YPOBEHB «4» OCBOUBIIIUY 3HAHUSI, YMEHUSI, KOMIIETEHITUH U TEOPETUIECKII MaTepual,
(xopor1o) y4eOHbIC 3a/JaHHsl HE OIICHEHbl MaKCHUMAJIbHBIM YHCJIOM O0ajioB, B




OCHOBHOM C(OpMHUpOBAJI INpakTHUECKUEe HaBbIKU. CTYAEHT XOpOIIO
BJIAJICET TEOPETHYECKHUM MAaTepualioM, 3HaeT 0a30Bble OCHOBBI
XMMHYECKOI0 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.
Musnvamsas | CUEHKY «HEYJOBIETBOPHTENLHOY 3aCIY)KUBACT CTY/ICHT, He OCBOMBILHNN
YPOBCHD 2 3HaHUS, YMEHUs, KOMIIETCHIIMM U TEOPEeTHUYECKUil MaTepual, yuyeOHble
(Hey10BIeTBOPH 3aJaHUs HE BBIOJHHII, NPAKTHUYECKUE HABBIKM HE C(HOPMHPOBAHBI.
TeNbHO) HaGmtoparoress  CyliecTBEHHbIE OIIMOKM MpH  OOCYKACHUU 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 JOTIOJIHUTEIBHOE BPEMS [UIsl IOATOTOBKH OTBETA Ha HK3aMEHE;

— 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 TNPOIEAypa OICHHBAHUS pPE3YJIbTaTOB OOYyYEHHS 1O JAUCHUIUIMHE MOXKET
IPOBOUTHCS B HECKOJIBKO ITAIIOB.

[Iponienypa oneHMBaHUsI PE3yJbTATOB OOYyUYEHHsS] WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsI 110 JTUCHMIUIMHE (MOXYJIO) MpelycMaTpUBaeT Ipel0oCTaBIeHNE
uHpopManuu B (opmax, aganTUPOBAHHBIX K OTPAHHUYCHHSM WX 370POBbS W BOCIPHITHS
UHpOpMaLUu:

JUist T ¢ HApyIIEHUSIMHA 3PSHHS

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXET ObIThb KOHKPETH3MPOBAaH 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 np.]: Jlans, 2013.— 255 c.
2. CorueB, C.H. BricokoaddhekTuBHAs KUIKOCTHAs Xpomartorpadus: aHAIWTHKA,

dbu3ndecKass XUMUS, PaclO3HABAaHWE MHOTOKOMIIOHEHTHBIX CHCTEM [DJEKTPOHHBIM pecypc]:



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

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

4. Xpomarorpadusi. MHCTpymMeHTanpHasi aHAJIWTUKA: METOAbI Xpomarorpaduu u
KanmwusipHoro 3nekTpodopesa [Tekcr] / FO. Bekkep; nep. ¢ uem. B. C. KypoBoii mox pen. 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 [ D1eKTpOHHBIIH
pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=89008.

5.2. Ilepuoanyeckasi JuTepaTypa

1. KypHan aHaTUTHUECKOW XUMHH - POCCHUHCKHI HaydHBIH KypHAJ, IMyOJUKYIOIIUN
OpUTMHAJIbHBIE CTaTbU TEOPETHUYECKOTO M IKCIEPUMEHTAIBHOIO XapaKTepa IO BCEM acIeKTaM
aHamuTHYeCKOW XuMHUH. OCOOBI MHTEpeC MPENCTABISAIOT MaTepHAIIbl, COACPIKAINE OIMCAHHE
HOBBIX IOJXOJOB K aHaIU3y (MHCTPYMEHTAaJbHbIC, XMMUYECKHE M OHOJIOIMYECKHE METOJbI),
HOBBIX JICTEKTOPOB U CEHCOPOB, HOBBIX METOAOB MOJATOTOBKU P00 M 00pabOTKH TaHHBIX.

2. AHanUTHKA U KOHTPOIIb - POCCUMCKUI HAYYHBIN JKypHaN, MyOIUKYIOIUN MyOIHKyeT
OpUTMHAJIbHBIE HAYYHbBIE CTAaTbU M 0030pbl TEOPETUYECKOIO, a TaKKe 3KCIEPUMEHTAIbHOIO
XapakTepa, Kacarolluecs aHAJINTUYECKOW XMMHMM M aHAJIUTUYECKOIO KOHTPOJISI XMMHYECKOIO
cocTaBa IPUPOIHOM Cpeibl, BEIIECTB, MATEPUAIIOB, U3JIEIHM.

3. 3aBojckas jabopatopus. JIMarHOCTMKa MaTepualoB — HH(GOPMHUPYET uduTaTesae o
[JIaBHBIX IIapaMeTpax KauyecTBa JIF0ObIX BEIIECTB U MAaTEPUAIOB — XUMUYECKOM COCTaBE, CTPOCHUU
Y CBOWCTBE.

5.3. UHTepHeT-pecypchbl, B TOM 4HcJe COBpeMeHHbIe MNpodeccnoHaIbHbIe 0a3bl
AAHHBIX 1 HHPOPMALMOHHBbIE CIPABOYHBIE CHCTEMBI
JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):
DBC «FOPAMWT» 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
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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 6ubnuorexka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIMX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »3nekTpoHHass OubOmuorexka (IocTynm K DIEKTPOHHOM Oubimoreke
nuccepranuii Poccuiickoit rocynapcrsennoi oubnuorexu (PI'b) https://rusneb.ru/
8. Dmnextponnas koymeknus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proguest.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 JocTymna K 00pa3oBaTeIbHBIM pecypcam!’
http://window.edu.ru/;

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

CoOcTBeHHBbIE JJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe M HH(POPMALIMOHHBIE PeCyPChI

KyoI'y:

1. Cpena MOnyIbHOTO JMHAMUYECKOTO 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)

YcenemHoe u3ydeHne AUCHUIUIMHBI «OCHOBBI Xpomarorpaduu» TpeOyeT OT CTYAEHTOB
PEryJSIPHOrO TOCELIEHHs JICKIUH, a TakKe aKTUBHOM pPa0OThl HAa NPAKTUYECKUX 3aHATHSIX,
BBITTOJIHEHUSI TECTOBBIX IPOBEPOYHBIX PA0OT, BBHIMOJHEHUS W 3alIUTHl Ja0OpaTOpHBIX padoT,
03HAKOMJIEHHUSI C OCHOBHOM U JIONOJIHUTEJILHOW PEKOMEHIyeMO IUTepaTypoil.

[Ipy TOATOTOBKE K JCKIIMOHHOMY 3aHSTHIO CTY/IEHTAM PEKOMEHIYeTCsI:

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

2) Gerno MPOCMOTPETh Marepuai MPEACTOSIIeH JISKIMU, C LENbI0 JTYYIIero yCBOCHHS
HOBOT'O MaTepuaa,

3) caMOCTOSTENBEHO MPOPadOTaTh OTACIBHBIC (PPArMEHTHI TEMBbI MPOILION JICKIIMHU, SCIH
3TO HEOOXOIUMO.

ITpu KOHCHIEKTUPOBAHUH JIEKIIMOHHOTO MaTepualia CTyJJIEeHTaM HY>KHO CTPEMHUTBLCS KPATKo,
CXEMaTH4YHO, TOCJIEIOBATEIBHO M JIOTHYHO (PUKCHPOBATH OCHOBHBIE TIOJOKEHHUS, BBIBOJBI,
000011eHuss U (GOpMYIMPOBKH, HE MBITASCh 3aIUCATh BECh IpPENoJaBaeMblil MaTepuai CIOBO B
CJIOBO.

ITpu 1OArOTOBKE K 1a00paTOPHOMY 3aHITHIO PEKOMEHIYETCs:

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

2) yoenuTh TOBBIIEHHOE BHUMAaHUE YKCIIEPUMEHTAIFHBIM OCOOCHHOCTSIM MPEICTOSIICH
paboThI (MCTIONBb3yEMBIM pEaKTUBAM U 000PYIOBAHUIO, a TAKXKE TEXHUKE paOOThI C HUMH);

BeimonHATE  1ab0paTopHyr0 paboTy HEOOXOAWMO aKKypaTHO U IIOCIIEI0BaTEIbHO,
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
71ab0paTOpHBI XKypHal, ClelaB BCE HEOOXOAMMbIE pacueThl U C(HOPMYIHMPOBAB BBIBOABI IO
IpoJieTaHHOM paborTe.

[Ipy HOATOTOBKE K MPAKTUIECKOMY 3aHSATHIO 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 TAaKXKe O3HAKOMHUTHCS C
PEKOMEHIYeMOl nuTepaTypoid M (IpH HEOOXOAMMOCTH) JOTOJHHUTEIFHBIMH HCTOYHHKAMU
uHpOpPMAaLIMU B BHJIE IEPHOAMYECKUX U3AaHui 1 IHTepHEeT-pecypcoB.

[Tpu BBIOTHEHUH MTPAKTHYECKON pabOTHI CTyIEHTaM HEOOXOIMMO OTMEYATh T€ BOIPOCHI
U pa3felbl, KOTOPHIE BBI3BIBAIOT Y HUX 3aTPYAHEHHUS. C LENbIO MOCIEeNYIOIMEeH KOHCYIbTAUN Y
npenoaaBaters. Kaxaplii CTyAE€HT MODKEH CTPEMHUTHCS aKTHBHO paboTaTh Ha MPAKTHYECKHUX
3aHATHUSAX U YCICIIHO BBIMOJIHATH TECTOBBIE TPOBEPOUHBIC PAOOTHI.

CamocrosiTenbHas paboTa Hapsagy C ayJUTOPHON MPEJCTABISACT OJHY M3 BAKHEHIINX
dopMm yuebHOro mporecca. CaMmocTosATeIbHas paboTa — 3TO IUTAHUpYyeMas paboTa CTYACHTOB,
BBINIOJIHAEMAsT 10 3aJ@HHUI0 M TP METOJMYECKOM PYKOBOJCTBE IpErojaaBaTess, HO 0e3 ero
HernocpeacTBeHHoro yvactusi. CamocrosiTenbHass pabora IpenHa3HaueHAa HE TOJBKO JUIs
OBJIAJICHUS NIPE/ICTABICHHON JUCIUILIMHOM, HO ¥ Ui ()OPMHUPOBAHMS HABBIKOB PabOTHI BOOOIIIE,
B y4eOHOW, Hay4yHOU, MpOo(hecCHOHAIBHOW AEATENIbHOCTH, CIIOCOOHOCTH NMPUHHMATh Ha CeOs
OTBETCTBEHHOCTb, CAaMOCTOSITEIEHO peIlaTh BO3HHUKAIOUIME MPOOJIEMbI, HAXOAUTH MPAaBUIBHBIC
pEIIeHus U T.JI.

B ocBoeHMM TUCHMIUIMHBI MHBAJIMJAMU U JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET HHIMBHIyajbHas ydeOHas pabora (KOHCYIbTAIlMH) —
JIONIOJTHUTEIIbHOE Pa3bsICHEHHE y4EeOHOTO MaTepHaa.

WupuBuayanbHble  KOHCYJNBTAllMM IO TMPEAMETY SBIAIOTCS BAXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM WHAWBUAYaTH3alUU O0yYCHHUS U YCTAHOBJICHUIO BOCITUTATEILHOIO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJaomUMCS HMHBAJIUAOM WM JIMIOM C OrpaHUYeHHBIMHU
BO3MOXKHOCTSIMU 37I0POBBSL.

[To kypcy npeaycMOTPEHO MpPOBEIACHHUE JIEKIIMOHHBIX 3aHATHH, Ha KOTOPBIX JAeTCs
OCHOBHOW CHCTEMAaTHU3UPOBAHHBI MaTepual W Pa3bsCHAIOTCS HanOOJIee CIIOXKHBIC ACHEKTHI
M3y4aeMbIX METOJIOB aHaim3a. Ha 1abopaTopHbIX 3aHATUSX CTYJCHTHI 3aKPEIUISIOT TOJTYYeHHBIC
TEOPETHYECKHE 3HAHMS, OCBAaMBAIOT CIEHU(PHUKY M TNPUHIOHUI pPadOThl aHATUTHYECKOTO
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 OOJIBIIOE 3HAYEHHE HMMEET WHAMBHyallbHas ydeOHas pabora (KOHCYNbTalUK) —
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 NOpeunoJaBaTcjicM U 06yqa}oanc;1 HHBAJIMAOM WA JIMOOM C OTI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

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

HanmeHoBaHMe CrienHaIbHBIX OCHAIIEHHOCTD CTIEIHATBHBIX [NepeyeHnb TUIIEH3MOHHOTO
TTOMEIIEHU N TIOMEIIEHUN MPOrPaMMHOTO 00eCTIeUeHUS
VueGHbie aAyAUTOPUH st | MeGenb: yueGHas MeGenb Microsoft Windows;
MPOBEJEHUS 3aHATHI JIeKIMOHHOro | TexHuueckue cpencrsa oOyuenus: | Microsoft Office
THIIA 9KpaH, MPOEKTOP, KOMIIBIOTEP




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

TexHu4eckue cpeacTBa 00yUEHHS:

MEPEHOCHOE MYJIbTHMETHIHHOES
o0opynoBaHue (HOYTOYK,
MIPOEKTOP)

ObopynoBanue:
CIIeIHaTTM3UPOBAHHAS
nmabopaTopHass  MeOenb  (CTOJHI,

CTyJbs, WIKabl Ul PEaKTUBOB H
o0opynoBaHuU, BBITSDKHBIS
mKadpl), CpPencTBa  MOXKAPHOH
0e30MacHOCTH M OKa3aHWs IepBOH

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 sausTuid | 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)

Kypcoas paboTa He mpeaycMoTpeHa yaeOHBIM ITaHOM.

HJ’IH CaMOCTOSITEIbHOM pa6OTBI o6yqa}0mnxc;l npeaAyCMOTPCHBI IIOMCIICHUA,
YKOMILJICKTOBAHHBIC CHGIII/IaJII/I?:I/IpOBaHHOﬁ M€6CJII)IO, OCHaIlICHHBIC KOMHBIOTGpHOfI TEXHHKOH C
BO3MOXHOCTBIO IMOAKIIOYCHHUA K CCTH «I/IHTepHeT» U obecreueHHEeM AOCTYIIa B JJICKTPOHHYIO

nH()OPMaAIIMOHHO-00Pa30BaATENBHYIO CPE/ly YHUBEPCHUTETA.

HaunmeHoBaHue TOMENIEHUN 19
CaMOCTOSTETFHON pabOTHI
o0yJaroImuxcs

OcHaIleHHOCTb MOMEIEHUN I
CaMOCTOSTENIFHON pabOTHI
oOygaromuxcs

HepequL JIMIOEH3MOHHOI'O
IporpaMMHOTIO obecrieueHus

TTomemieHue i1t caMOCTOSATEIHLHOM
paboThl 00yUaronuxcs (YUTATbHBIN
3an HayuHoit 6nbmnoTexn)

Meobenb: yuebHas Mebenb
Kommnexkt  crnenmann3npoBaHHON
MeOel: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHUKaA C IIOAKJIFOUECHUEM K
UH(OPMALMOHHO-
KOMMYHMKAIL[MOHHOM
«/HTEpHET» MW JOCTYyIIOM B
9NIEKTPOHHYI  HMH(OpPMaIHOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3allUH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopymoBaHue, oOecTeuynBaroIee
J0CTyl K CEeTHU HWHTCPHET
(mpoBoaHOE coeMHEHue u
0ecrpoBOTHOE  COEIUHEHUE  II0
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

TTomemnieHue it caMOCTOSATEILHOMN
paboThI 00ydJaroIIIXCs

Mebens: yaeOHast mebenn
Kommuiexkt  cnenuanu3upoBaHHOM
MeOemH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIIBIOTEpHAsI
TEXHUKAa C TOJKIIOYEHHEM K
nH(popMannoHHO-

Microsoft Windows;
Microsoft Office




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




rpyOble cyllecTBEHHbIE OHIMOKM B OTBETE, HEYBEPEHHBIE M HETOYHBIE OTBETHl Ha
JIOTIOTHUTEIIbHBIE BOIIPOCHI DK3aAMEHATOPA.

MeToauyeckue peKOMeHAAlUH, ONpeessolue NPoueAyphbl OLeHUBAHUS J0KJ/IA/10B:

1 OneHka «3aYTeHO» BBICTABIIETCS, €CIU COJEP)KAHUE JIOKJIa/la COOTBETCTBYET
3asBJICHHOM B Ha3BaHUM TEMATHUKE, CTYJACHT XOPOLIO OPUEHTUPYETCS B TEME, MOXKET IIPABUIIBHO
OOBSACHUTH MPEACTABICHHBIM MaTepuai, BJIaJeeT TEPMUHOJIOTUEH; AOKIAJ HMEET UETKYIO
KOMIIO3ULIMI0 U CTPYKTYPY, JIOTMYECKH BBICTPOEH; IIPEACTABICH KAYECTBCHHBINM aHAJIN3
HalJIECHHOTO  Marepuana; JONYCTUMBl HE3HAYUTEIbHbIC OIIMOKM B  HHTEPHpETAlUu
IPEJCTAaBICHHOI0 MaTepuaa, UCIIPaBICHHbIE B X0e 00CYKAeHUs (IIPH OTBETAX Ha BOIPOCHI).

2 OuneHka «HE 3aYTEHO» BBICTABISAETCS, €CIM COAEpKAHME [OKJIaJna He
COOTBETCTBYET 3asBJICHHON B Ha3BaHUM TE€ME; JOKJIAJ HE UMEET YETKON CTPYKTYPbI; OTCYTCTBYET
JIOTHKA B H3JIOKEHUU IIPEICTABICHHOIO MaTepuala, HE IIPOBEIEH €ro aHalau3, JOKJIAT4uK
3aTPYAHAETCS] OTBETUTh HAa BOIPOCHI IPH 0OCYKACHUU.

Meroauyeckue PpeKOMEHJALUMH, OIpelejsdAlye INPoueAypPbl  OLEHHBAHUA
J1a00opaTopHBIX padoT:

O1eHKa «3a4TEHO» BBICTABIISIETCS, €CIIM BBITIOJIHEHBI BCE 3a/1aHUs 1TaOOpaTOPHOH paboTHl,
CTYZEHT 3Ha€T OCHOBHbBIE TEOPETUYECKHE U METOINYECKHE ACTIEKThI, HEOOXOAUMBIE /1151 OCBOCHMUS
Marepuaja B PaMKax BBIIOJHSAEMON J1a0opaTopHO paboThHI, BIIAJEET METOAaMHU pacdyera u
00pabOTKH MOTyYEHHBIX JTAHHBIX, MOYKET MPABMIIBHO HHTEPIIPETUPOBATH PE3YNIbTAThl, TPAMOTHO
UX IMpeJCTaBIATh, CIOCOOEH NPAaBWIbHO OOBACHUTH IOJIyYE€HHBIE JaHHbIE U IPUBECTH
IIpaKTHYECKHE NpuMepsl. JlonmycKkaroTcsi He3HaYUTENbHbIE OUIMOKH, UCTIPABICHHbIE CTYJICHTOM B
XO/I€ 3alUThI Ja0OpaTOPHOI paboThI.

O1eHKa «HE 3aU4TEHO» BBICTABIISICTCS, €CIIH 3aaHUs 110 J1a00PaTOPHOM pabOTe BHIITOTHEHBI
HE TMOJHOCTBIO, CTYIEHT HE BIAJEET TEOPETUYECKUMU M METOJWYECKUMH ACIEKTAMU,
HEOOXOJMMBIMH JIJISi OCBOCHHS MaTepualla B PaMKax BBIMOJHSAEMON J1abopaTopHOi paboThI, HE
BJaJiee€T METOJaMM pacueTa U 0OpaOOTKH IMOJIydYEeHHBIX JaHHBIX, JOIMYCKAeT rpyOble OMNOKU B
MHTEPIpPETallii Pe3yIbTaTOB, HE CIIOCOOCH MPABWIBHO OOBSICHUTH MOJYYECHHBIC JaHHBIC U
IIPUBECTH TPAKTUYECKHUE TPUMEPHI.

Meroauyeckue PpeKOMEHJAUMH, OIpeleJsdouye MPoueAypbl  OLEHHBAHUA
cobecenoBaHus:

- OLICHKA «3a4TEHO» BBICTABIIAETCS, €CIM CTYACHT YETKO H3J1araeT OCHOBHOU
TEOPETUUECKUI MaTepHuall B paMKaX TEKYILIEro pasfena, BJIaJeeT OCHOBHOW TEPMHUHOJIOTUEN I10
TeMe cobeceJoBaHMsI, OpDUEHTUPYETCS B METO/1aX 00eCIIedeH s KauecTBa U OLIEHKH COOTBETCTBHUSI,
00OCHOBaHHO M TIOJHO OTBEYAET HA BONPOCHI HM3y4aeMOro pasfesia, I'PaMOTHO HCHOJb3YeT
TEOPETUYECKUI MaTEpHUAIT JUIsl U3JI0KEHHSI IPAKTUYECKUX BOIIPOCOB.

- OLICHKA «HE 3a4TE€HO» BBICTABJISAETCS, €CIU CTYACHT JEMOHCTPUPYET OTPLIBOYHbIE
3HaHMUS N0 TeMe coOecelOBaHUs, 3aTPyIHSAETCS MPUBECTH NPHUMEPHl B paMKaX OCBOECHHOIO
MarepHaia, He ClI0COOEH CBS3aTh TEOPETHUECKUI MaTepuall C MPaKTHYECKUMH BOIIPOCAMHU.

5. [lepeyeHb yueOHOM JIUTEPATYPbI, HH(POPMANMOHHBIX PECYPCOB U TEXHOJIOT Uit
5.1. YueOHasi aiuTeparypa

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

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

CepiueB, C.H. BeicokoaddexTuBHas KHIKOCTHAs XpomaTorpadus: aHAJIUTHKA,
¢duznyeckas XUMHS, PAcMO3HABaHWE MHOTOKOMIIOHEHTHBIX CHCTeM [DJNEeKTpOHHBIH pecypc]:
yueOHoe mocobue / C.H. CrrueB, B.A. I'aBpununa. — DnekrpoH. gaH. — Cankt-IlerepOypr:
Jlanb, 2013. — 256 c. — Pexxum nocryma: https://e.lanbook.com/book/5108. — 3ar1. ¢ sxpana.



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

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

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

Jlj1s ocBOGHMS AUCUMILTMHBI HHBAIUIAMH U JIUI[AMHU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
3I0POBbSI UMEIOTCS U3JIaHUS B DJIIGKTPOHHOM BHUJIE B AJICKTPOHHO-OMOIUOTEYHBIX CHCTEMAaX
«JIanb» u «tOpait».

5.1. JlonoJIHUTE/IbHASA JIUTEpaTypa
1. Xenke, X. XunkocrHas xpomarorpadus / X. Xenke; nep. H.E. Kupeepa. —
Mocksa: PUL] "Texnocdepa", 2009. — 264 c.;
To xe [DnexTponnsiit pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=89412.
2. JlebeneB, A.T. Macc-cnekTpoMeTpusi Ui aHain3a OOBEKTOB OKpY’Kalomen
cpensl | 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 U3IaAHUSA
Kypnan ananuruueckoit xumuu, M3narensctBo «Haykay, Poccus
3aBoackas nabopatopus. Juarnoctuka matepuanos. MznarensctBo «Tect-371», Poccus

6. Metoanueckue ykazaHus JJ1s1 00y4alOMIUXCS 110 OCBOCHUIO JUCHHUILIMHBI (MO1YJIsS1)

VYcenenHoe u3ydeHHE IUCLUIUIMHBI «AHAIMTUYECKas XUMHS» TpeOyeT OT CTYICHTOB
PEryJsIpHOTO TOCEUICHUS JIEKIUil, a TakKe aKTUBHOM pabOThl Ha MPAKTUYECKUX 3aHATHUSX,
BBITOJIHEHHUS] TECTOBBIX IPOBEPOUYHBIX PAa0OOT, BHIMOJIHEHUS W 3alUTHl JAOOPAaTOPHBIX padoT,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHON PEKOMEHAYEMOM JTUTEPATYPOM.

IIpy NOATOTOBKE K JIEKIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHAYETCS:

1) mpocMOTpeTh 3amucu OpPEbIIyLIed JEeKIUH M BOCCTAHOBUTH B MaMATH paHee
U3y4YEHHBII MaTepua;

2) 0Gersyio MPOCMOTPETh MAaTepUall MPEACTOSIICH JISKIMH, C LENbI0 JIyYIIero YCBOCHUS
HOBOT'0 MaTepuana,

3) caMOCTOSITEIBHO MPOPadOTaTh OT/ICIbHBIC (PPArMEHTHI TEMbI MPOILION JICKIMHU, eCIIN
3TO HEOOXOMMO.

[Ipu KOHCTIEKTUPOBAHUY JIEKIIMOHHOTO MaTepHalla CTyIeHTaM HY>KHO CTPEMUTbHCS KPaTKo,
CXEMaTH4YHO, MOCJIEIOBATENbHO M JIOTHYHO (DPUKCHPOBAaTh OCHOBHBIE IIOJIOKEHUS, BBIBOJIBI,
00001eHus U HOPMYIUPOBKHU, HE MBITAACH 3alKCaTh BECh MPENOJIaBaeMblil MaTepuan CloBO B
CJIOBO.

[Ipu MOArOTOBKE K JIaOOPATOPHOMY 3aHATHIO PEKOMEHIYEeTCS:

1) BHHMaTENbHO HU3YYHTh MAaTEpPHAT TPEICTOSIIEH pPabOTHl M COCTaBUTH IUIAH e€e
BBITTOJTHEHYS,

2) yaenuTh MOBBIIEHHOE BHUMAHHE SKCIEPUMEHTAIBHBIM OCOOCHHOCTAM MPECTOsIIEH
paboThI (UCTOIB3YEMBIM peaKTUBaM U 000PYAOBAHUIO, a TAKKE TEXHUKE padOThI C HUMH);

Beimonuate nabopaTtopHylo paboTy HEOO0XOAMMO aKKypaTHO M IOCIEI0BaTeIbHO,
OoTpakasi BCE €€ OCHOBHBbIE OJTanbl B J1a0OpaTOpHOM KypHaie. [lns ycnemHol 3amuThl
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n1abopaTopHOil paboThI HEOOXOAMMO TIIATENBHO U3YUUTh JIEKIIMOHHBIN U, €CIIU 3TO HEOOXOMMO,
JOTIOTHUTEIbHBIA TEOPETUYECKUN MaTepHall 1Mo TeMe paboThl, a TaKKe MPAaBHIBHO 3alOJHUTH
7a00paTOPHBIA KypHaJ, ClElaB BCE HEOOXOAMMBIE PacdyeThl U CHOPMYIUPOBAB BBIBOJBI IO
poJieslaHHOM paboTe.

ITpy NOATOTOBKE K NPAKTUYECKOMY 3aHSATHIO PEKOMEHIYETCS:

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

2) mopaboTaThb C KOHCHEKTOM JIEKIIMM IO TEeMe 3aHSATHS, a TaKKe O3HAKOMHUTBHCS C
pEKOMEHIyeMOW JHTepaTypod W (MpuU HEOOXOAMMOCTH) JTOTIOJHUTEIBHBIMH HCTOYHUKAMU
uH(pOpMallMK B BUJE MEPUOIUUECKUX U3aHuil u IHTepHEeT-pecypcoB.

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

CamocrosarenbHas paboTa Hapsay € ayIWTOPHOM MPEACTABISET OMHY M3 BaXKHEHUIIMX
dopMm yuebHOro mpouecca. CamocTosTenbHas paboTa — 3TO IUIaHUpyeMasi padoTa CTYACHTOB,
BBITIOJIHSIEMAsl TI0 33JaHUI0 M MPH METOAWYECKOM PYKOBOJCTBE MpernojaBaTelnsi, HO 0e3 ero
HemocpeAcTBeHHOro ydactus. CamocTosTenbHas paboTa MpeaHa3Haue€HAa HE TOJBKO s
OBJIA/ICHUS TIPEACTABICHHON TUCIHMITIMHOMN, HO U /Ui (HOPMUPOBAHHS HAaBBIKOB pabOTHI BOOOIIE,
B yueOHOH, Hay4YHOH, NMpPodecCHOHAIBHON NEATEIbHOCTH, CIIOCOOHOCTH MPUHUMATH Ha ceds
OTBETCTBEHHOCTb, CAMOCTOSITEIIFHO PEHIaTh BO3HHUKAIOIIUE MPOOJIEMBI, HAXOAUTh NPAaBUIIbHbIC
pelieHus 1 T.1I.

B ocBOGHMHM MUCHMITIMHBI WHBAIMIAAMU H JIMIAMH C OTPAHUYCHHBIMH BO3MO>KHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIFHOE pa3bsiICHEHNE YIeOHOrO MaTepuara.

NunuBuayanbHble KOHCYJIbTAIMM IO TPEAMETY SBISIOTCA BAaXKHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3AUU OOYUEHHS U YCTAaHOBJICHUIO BOCIIMTATEIIEHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0y4aroIlMMCS WHBAIWIOM WM JHUIOM C OrPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

ITo kypcy mpenycMOTpeHO NpPOBEACHHE JEKIMOHHBIX 3aHATUH, Ha KOTOPBIX JaeTcs
OCHOBHOHM CHCTEMaTH3UPOBAHHBIM MaTepHanl M PazbICHIIOTCS HauOOJee CIOXKHBIE ACTIEKTHI
U3y4aeMbIX METOJI0B aHaiu3a. Ha 1abopaTOpHBIX 3aHATUSAX CTYIEHTHI 3aKPEIUISIOT MOTyYeHHbIE
TEOPETUYECKHE 3HAaHWS, OCBAaWBAIOT CHENU(UKY ¥ TPUHIMUI paboOThl aHATUTHYECKOTO
000pyI0BaHUs, CIIOCOOBI MOJYYEHHs aHAIUTHYECKOTO CHUTHAJa M IMepexojia K KOHIEHTpaLuu
anaimuta. [lpu moaroroBke k mabopaTopHOil padoTe HEOOXOAMMO BHHMATEIBHO HW3YYUTH
TEOPETUYECKUI MaTepuan T1O0 JaHHOH paboTe, TEXHUKY BBIMOJHEHUS OSKCIIEPUMEHTA,
03HAKOMUTHCS C HHCTPYKIMSIMH K TPHOOPaM, KOTOPBIE NCTIOIB3YIOTCS TIPH BBITIOJTHEHUH PaOOTHI.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbs OOIBINIOE 3HAYCHHE HMEeT HHJWBHyalbHas y4deOHas paboTa (KOHCYIbTalluU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHIWBUIYyAIH3AIMA OOYYCHHS M YCTAaHOBJIICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXIY TIpernojaBaTelieM W OOYyYaroIIUMCS WHBAIWIOM WM JIUIIOM C OTpaHUYCHHBIMU
BO3MOKHOCTSIMHU 3/I0POBBSI.

7. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHue 1mo M CuuIInge (MoayJir0)

HauMeHnoBaHue crieluanbHBIX OCHAIIIEHHOCTD CIIENHaTbHBIX [NepeueHpb TUIEH3UOHHOTO
[TOMEILEHU I [TOMEILEHN I MPOTrPaMMHOT0 00eCIIeUeHNUS
VuebOHble ayTUTOPHU it | MeOenb: yueOHast meOelb Microsoft Windows;
MIPOBEACHUS 3aHATHH JEKIMOHHOTO | TeXHWYeckue cpeicTBa O0yUCHUS: Microsoft Office
THIIA 9KpaH, IPOEKTOP, KOMIIbIOTED




MIPOBEJCHUS J1abOPaTOPHBIX PaboT.
JlaGopaTopust IO aHANTUTHYECKOU
xumud (ayn. 415C, 441C)

TexHuveckue cpeacTBa 00yUEHUs:

MIEpPEHOCHOE MYJIbTHMETHIHHOES
o0opynoBaHue (HOYTOYK,
IIPOEKTOP)

ObopynoBanue:
CIIeIHaTM3UPOBAHHAS
nmabopaTopHass  MeOenb  (CTOJHI,
CTyJbs, WIKabl Ul PEaKTUBOB H
o0opynoBaHuU, BBITSDKHBIS
mKadpl), CpPencTBa  MOXKAPHOH

0e30IacHOCTH M OKa3aHWS IepBOH

MEIUIIMHCKON MTOMOIITH,
XMMHUYECKast nocyna u
obopyoBaHue, BECHI

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

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

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

HHIWBUIYAIBHBIX  KOHCYIBTAIINH,

TEKYIIETO KOHTPOJIS u

MPOMEKYTOYHOM aTTECTaINH

VueOHbIE aAyAUTOPUH st | MeGens: yueGHas MeGenb Microsoft Windows;

Microsoft Office

VYueGHbIe AyAUTOPUH TUTST
KypCOBOTO HPOCKTUPOBaHHUSA
(BBIIOTTHEHUS KYPCOBBIX paboT)

KypcoBast paboTa He npexycMOTpeHa y4eOHbIM TUIAaHOM.

HJ’IH CaMOCTOSITeILHOM pa6OTBI o6yqa}01u1/1xc51 MMpEeayCMOTPCHBI IIOMCIICHHA,
YKOMILJICKTOBAHHBIC CHGHI/IaHHSHPOBaHHOﬁ MC6€JII>IO, OCHaIlICHHBIC KOMHBIOTepHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IIOJKIHOYCHHUA K CCTH «I/IHTCpHCT» Hh obecrieueHrueEM A0CTYIIa B JJICKTPOHHYHO

UH()OPMAIIMOHHO-00Pa30BATEIIFHYIO CPEly YHUBCPCHUTETA.

HaunmeHoBaHue moMeNeHUN i1
CaMOCTOSTETFHON pabOTHI
o0yJaroImuxcs

OcHaIllEeHHOCTh MOMEIEHUN I
CaMOCTOSTENIFHON pabOTHI
oOyJaromuxcs

HepequL JIMIEH3UOHHOT O
IpOorpaMMHOTO obecrieueHust

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

Meobenb: yuebHas Mebenb
Kommnexkt  crnenmann3upoBaHHON
MeOel: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHUKaA C IIOAKJIFOUECHUEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«VHTepHeT» W JOCTYIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aIUH,
BeO-KamMephl, KOMMYHHKAI[HOHHOE
obopymoBaHue, oOecTeuynBaroIee
J0CTyl K CEeTHU HWHTCPHET
(mpoBoaHOE coeMHEHue u
0ecrpoBOTHOE  COEIUHEHUE  II0
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

TTomemnieHue it caMOCTOSATEIILHOM
paboThI 00ydJaroIIIXCs

Mebens: yaeOHast mebenn
Kommuiexkt  cnenuanu3upoBaHHOM
MeOemH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIIbIOTEpHAs
TEXHUKAa C TOJKIIOYEHHUEM K
nH(popMannoHHO-

Microsoft Windows;
Microsoft Office




KOMMYHHUKaLMOHHOH cetn
«/HTEpHET» W JOCTYIIOM B
JJIEKTPOHHYIO  HMH(OpPMaIMOHHO-
00pa3oBaTEIHHYIO cpemy
00pa3oBaTelbHON  OpraHU3aLuH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopynoBaHue, OOeCIIeUHBAOIIEEe
JOCTyl K  CeTH  HWHTEpHeT
(mpoBoaHOE COEIIMHEHHE u
OecripoBOJIHOE ~ COEJUHEHHE IO
texuosorun Wi-Fi)




