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Paboyasa mnporpaMMa JUCLUIJIIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOATEJbHO
ycTtaHoBJeHHbIM MIY o6pasoBaTesnbHbIM cTaHfgapToM (OC MIY) pna peannsyeMbix
OCHOBHBIX NPOQpecCHOHa/IbHbIX 00pa30BaTe/JbHbIX NPOTpPaMM BbICIIETO0 0Opa30oBaHUA IO
HanpaBJ/ieHUI0 NMoAroToBkU / cnenuanbHOCTH 04.05.01 «dyHpaMeHTalbHasg U NPUKJIALHAsA
XUMHUSA» (IporpaMMa clieljuajauTeTa), yTBepkAeHHoro npukasom MI'Y ot 22 uwasa 2011 roga
Ne 729 (B pepakuuu nprukazoB MI'Y ot 22 Hosa6pa 2011 roga Ne 1066, ot 21 nekabpsa 2011
roga Ne 1228, ot 30 aekabpsa 2011 roga Ne 1289, ot 27 anpens 2012 roga Ne 303, ot 30
Jnekabps 2016 roga Ne 1671).

['og (rogbl) npuemMa Ha 00y4YeHHEe

2014/2015,2015/2016, 2016/2017,2017/2018, 2018/2019



1. HauMeHOBaHWe AUCUUIIJIMHDBI (MOAYJs1) J/IIOMPOBaHue ¢ rpasueHToM pH B :KuMAKOCTHOM XpomaTorpadun

2. YpoBeHb BbICILIETr0 06pa30BaHUs — ClIeMaJIUTeT.

3. HanpaBnenue noarotoBku: 04.05.01 dynaamMeHTa/IbHAA M IPUK/JIaAHASA XUMMA.

4. MecTo aucuumvHel (MoayJis) B ctpykType OOIl: BapraTUBHAA 4acThb, AUCLUIIJIMHBI ClIeJMaJIU3aLuY 110 BBIOODY

5. [l1aHupyeMble pe3y/ibTaTbl 00y4YeHHUs 110 AUCLUILJIMHE, COOTHECEHHBIE C IIJIAHUPYEeMbIMU pe3y/ibTaTaMU OCBOeHHs 06pa30oBaTeIbHON
IporpaMMmhbl (KOMIETEHLUSMHU BbIIIYCKHUKOB)

KoMneTreHnua

IlnanupyeMble pe3y/ibTaThbl 06y4eHMs 10 AUCHMIIIMHE (MOAYJII0)

OIIK-1.C. CnoCOGHOCTb MCHOJIb30BaThb 3HAHUSA
00 OCHOBHBIX 3aKOHOMEPHOCTSX
xpoMaTorpadpuiyecKkux MeTO/I0B, UCHOJIb3YIOLIUX
rpaIMeHTHOe 3JIDMPOBAHUE TMPH pelleHuHn
3a/1a4 nMpodeCccCHOHANbHOM /1€ TeJIbHOCTH.

3HaTh: OCHOBHbIe 3Talbl M 3aKOHOMEPHOCTH pPa3BUTHS MeTOJ0B pH-rpajueHTHOro
3JIIOUPOBAHUA B )KUAKOCTHOU XpoMaTorpaduu.

YMeTb: MPUMEHSATb OCHOBHble 3aKOHOMEPHOCTH 3JIIOMPOBAHUS C rpagueHToM pH mpwu
pelieHnH 33/1a4 NPodecCHOHATbHOU e TeTbHOCTH.

Biaagers: dopmMaMM M MeTOJaMM HAy4HOTrO IO3HAaHUS NPUMEHUTEJbHO K MeTOoJaM
IPaZiIueHTHOrO 3JII0UPOBAHUS B XpOMaTOrpadu.

CIIK-2.C. Cnoco6HOCTb TNPUMEHSATb 3aKOHBI,
JiexKaliue B OCHOBe pPa3JIMYHbBIX
xpoMaTtorpadpuiecKkux MeTO/I0B, UCHOJIb3YIOLIUX
rpaZjMEHTHOe 3JIDUPOBAHUE, B TOM 4YHCIE C
npuBjedyeHrneM HHPOPMAIIMOHHbBIX 6a3 JaHHBIX.

3HaTh: 3aKOHBI, JieXKalljie B METO/,0B I'PaIMEHTHOTO 3/II0MPOBAaHUs B XpoMaTorpaduH.
YMeTb: BbIOMpaTb M OOOCHOBBIBaTb XpoMaTorpapuyeckue CHUCTEMbl J[J CO3/aHUA
rpaguenTa pH Tpe6yeMoli ¢popMbl B 3aBUCMMOCTH OT MOCTaBJEHHOU 33/ja4yy, NPaBUJIbHO
BbIOMpATH YCJIOBUS 3KCIIEPUMEHTA JJI XpoMaTorpapruieckoro pasjesieHus.

BiaaeTh:  OCHOBHBIMM  XMMHWYECKMMHM  TeOpUSIMHM,  KOHLENIMAMH, 3aKOHAMH,
ONMUCHIBAOIMMU I'PaJIUEHTHOE 3JIIOUPOBaHKUe B XpoMaTorpaduu, U NpUMeHATb OCHOBHbIE
3aKOHbI XMMUM NPU 06CYK/I€HUH N0JIyYeHHbIX Pe3yJIbTaTOB, B TOM YHCJIE C IPHUBJIeUEHUEM
MH(pOpMaLMOHHBIX 623 JAHHBIX.

CIIK-3.C. Crioco6HOCTh COIIOCTABJIATDH
BO3MO>KHOCTU U obsactu NpHUMEHEHUS],
JIOCTOUHCTBA W HEJOCTAaTKH  Pa3JIMYHbIX

XpoMaTorpapuiecKux MeTOZ0B, UCIOJIb3YIOIIUX
rpaJlUEHTHOE 3JIIOUPOBAHUE.

3HaTh: JJOCTOMHCTBA U HELOCTATKU Pa3/IMYHbIX CIOCO60B popMHUpOBaHUA IrpaiueHToB pH
B XpoMaTorpaduu.

YMeTb: CONOCTaBJATh BO3MOXXHOCTM M 006JIaCTHM NPUMEHEHHS Pa3JIMYHbIX CIOCOO0B
dopmMupoBaHus rpagueHToB pH TpebyemMoit popMbl.

Brajgerb: HaBblKaMM IJIAHMPOBAHHUS M OCYLIECTBJEHUS XHMHUYECKOIO
UCNOJIb3YIOLero  rpajgueHThl pH  gia  pelleHuss  npakTHYeCKHUX
xpoMaTorpapruyeckoM pasjesieHUH.

aHa/Iu3a,
3ajlad  IpH




CIIK-4.C. Cnoco6HOCTB aHa/IM3UPOBaTh | 3HATh: OCHOBHbIE IIOMCKOBBbIE CHCTeMbl, 0a3bl JJAaHHbIX WU BeAylihe IepUuoJUYecKre
HaY4YHYIO JINTEPATYPY C LieJibI0 BbIOOpA METOAO0B | U3/JaHUS 110 aHAJIUTUYECKON XUMUU.

JUISl  pelleHUs] KOHKPETHbIX aHaJMTHYECKUX | YMeTb: aHAJM3UPOBATh HAy4YHYK JIUTEPATYpPYy C LieJibl0 BbIOOpa XpomaTorpapuieckoun
3aj1ay, CaMOCTOSITEJIbHO NJIAHUPOBAThb | CUCTEMBI /i1 CO3JjJaHUs rpaareHTa pH npu pemieHUM KOHKPETHbIX aHAJIUTHYECKUX 3aa4.
vccie0BaHuUs. Biagetrb: BiazeTb: HaBblkaMM K MHTEPHpPETAlMM U OOCYXJAEeHUs pe3ysbTaToB
NPOBEJIEHHOr'0 MCCJe/IOBAaHMS, OCHOBBIBAsICb HA COBPEMEHHOH JIMTepaType MO0 TEOPUU U
NpaKTUKe METO/I0B I'Pa/IUEHTHOr0 3JIIOUPOBAHUS B )KUJIKOCTHOU XxpoMaTorpadpuu.

6. 06'beM JUCHUIIMHBI B 3a4eTHBIX €JUHUIAX C yKa3aHHeM KOJIMYeCTBAa aKaJleMUYeCKUX WJIM aCTPOHOMUYECKUX 4YacoB, BblJEJIEHHbIX Ha
KOHTAKTHYI0 paboTy 00y4aloluXcs C penojjaBaTesieM (10 BUJaM y4eOHbIX 3aHATHH ) U Ha CAMOCTOSITEJIbHYI0 Pab0Ty 00yJaloIUXCS:

O6wsem ducyunauHbl (modyss1) cocmasisiem 2 3auyemHblx eJUHUYbL, 8ce20 72 vaca, u3 komopbix 36 uaca cocmas/sem KOHMAKmHasi paboma
cmydenma ¢ npenodasamesem (18 uacoe 3aHAMus JeKYUOHHO20 muna,12 uyacoe - 3aHAMUS CeMUHAPCKO20 muna, 4 waca - 2pynnogvle
KOHCY/1bmayuu, 2 4aca — NpoMexicymo4Hbwlli KOHmMpo.ib ycnesaemocmu), 36 4acos cocmassisiem camocmosimesibHasi paboma cmydeHma.

7. BxoaHble TpeOGOBaHMUS /I OCBOEHUS AUCHMIIJIMHBI (MOYJIs), TpeJBapUTebHbIE YCIOBHUS.
O6yyarouuncsa JoKeH

3HaTh: MECTO COBpPEeMEHHbIX XpoMaTorpapUyecKux MeTO/J0B B NMpPaKTUKe XMMHUYECKOTO aHaju3a, UX 3HayeHue; QU3MKO-XMMHUYeCKHe OCHOBBI
KUJKOCTHOM XpomaTorpaduu; 06J1aCcTU NPUMeHEHHUs, JOCTOMHCTBA M HEAOCTAaTKU PA3JIMYHBIX CUCTEM [JI KUAKOCTHOM Xpomarorpaduuy;
OCHOBHBbIE CII0COOBI 3/IIOUPOBaHUA (M30KpPAaTUYECKUU U IPaIMEHTHBIN), UX JOCTOUHCTBA U OTPaHUYEHUS.

yMeThb: BbIOMpPaTbh U 060CHOBBIBATh BbIGOP XpoMaTorpadpUueckux cucteM (cxeMm) JJis paszesieHrus: 6U0J0TMYecKU BaXKHbIX MaKpOMOJIEKYJISIPHBIX
BellleCTB, OpraHUYeCcKHUX COeJJMHEHNUH, HeOpraHUYeCKMX KaTUOHOB U aHHMOHOB, JIEKapCTBEHHBIX NpenapaToB U T.A. B 3aBUCUMOCTH OT MPUPO/IbI
pasziesisieMblX aHAJUTOB, a TAaKXKe OT YCJOBUW 3KCIEePUMEHTa; 06CY»KJaThb pe3yJbTaTbl MPOBEJEHHOIO HCCJeJ0BaHUs; OPUEHTUPOBATbCS B
COBpPEMEHHOU JINTepaType N0 TEOPUU XpoMaTorpadpuyeckrx MeTO/I0B U UX IPUMEHEHHUIO B Pa3JIMYHbIX 06J1aCTSAX HAYKH U IPOU3BO/ICTBA.

BJaA€Thb: OCHOBHBIMH XUMHWYECKHMMU TEOpHUAMH, KOHLENIHUAMH, 3dKOHAMH, OIIKUCbIBAKIIUMH xpomaTorpacl)quCKHe MNPpUHOHWIIBI KU IIPOLECChI U
IIPpUMEHATb OCHOBHBIE€ 3dKOHBI XMMHWHU IIPHU O6CY)K,LL€HI/II/I IMNOJIY9Y€HHbIX pe3yJibTaTOB, B TOM 4YHUCJ/IEe C IIPHUBJIEHEHUEM I/IHCl)OpMaL[I/IOHHbIX 0as
AAaHHBbIX; HABbIKAMHU IIJIAHUPOBAHUA W OCYUIECTBJIEHHA XWMMHWYECKOI'O0O aHaJ/in3d, BKJJIKHYaKIEero Cragvio xpomaTorpacl)quCKoro pa3gesieHud
dHAJIMTOB.

8. CozieprkaHUe AUCHUIIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE 110 TEMaM.



HaummeHoBaHMe U KpaTKoe Bcero B ToM yucie
coaep:KaHUe pa3zAesioB U TeM (yacsl)
AMCIUIUIMHBI (MOAYS), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOJEeNCTBHH C CamMmocTosTe/bHasA
npemnojasarteJsjieM), 4achbl pa6oTa 06y4yawierocs,
dopma npomerKyTOUYHOM W3 HUX achbl
aTTecTauuy o JUCHUILINHEe U3 HUX
(Moaymo)
Y4eGHble Bcero Bcero
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Pasgen 1. BBesieHHE B METOAbI 10 2 2 0 0 0 4 2 4 6
rpaiIuEHTHOTO 3JIIOUPOBAHUS.
Crioco6bl GopMUpPOBaHUS
rpagueHTosB pH.
Paznen 2. Knaccuueckoe 20 6 2 2 0 0 10 4 6 10
xpoMaTodokycupoBaHue. Obaactu
npuMeHeHus. MogenrupoBaHue
rpaaueHToB pH.
Pazzaen 3. CoBpeMeHHbIe BApUAHThI 24 8 4 0 0 0 12 4 8 12
xpomaTorpaduu ¢ rpaJjieHTHbIM
3JIIDUPOBAHUEM.
Pazzen 4. PerieHre npakTUYEeCKUX 16 2 4 2 0 0 8 4 4 8
3aza4
[IpoMexxyTO4dHasa aTTecTanud zauem | 2 2 2




HToro 72 18 12 4 0 2 36 14 22 36

9. O6pa3oBaTe/ibHbIE TEXHOJIOTUU:

10

-IpUMeHEHHE KOMNbIOTEPHBIX CUMYJISITOPOB, 00pab0TKa /JaHHbIX HA KOMIIbIOTEpPaX, UCI0JIb30BaHUE KOMIIbIOTEPHBIX IPOTpaMM,
yIpaBASOUUX TPUOOPaAMY;

-MCII0JIb30BaHUE CPEJCTB AUCTAHIMOHHOTO COMPOBOXAEHUSI y4eOHOTO0 MPOoLiecca;

-npeno/iaBaHue AUCUUIIJIMH B popMe aBTOPCKUX KYPCOB IO NporpaMmMaM, COCTaBJI€HHbIM Ha OCHOBE pPe3yJibTaTOB HMCCJeA0BAaHUN HayYHbIX
mkoJs MI'Y.,

. Y4eOGHO-MeToAMYEeCKHEe MaTepHUaJibl AJIsl CAMOCTOATE/IbHOM Pa6boThI O AUMCLUIIJIMHE (MOYJII0):

CTyaeHTaM npeJjoCTaB/IsIeTCs MporpaMMa Kypca, IJlaH 3aHSITHH Y 33/JaHUs 11 CAMOCTOSITE/IbHON PaboThl, Mpe3eHTAMU K JIEKITMOHHBIM
3aHATUSM.

BOHpOCbl 0151 mecmoeuIx onpocos:

Pa3ges 1. BBeaeHHe B METO/bI I'PAAUEHTHOIO 3/II0MPOBaHUA. Cloco6bl pOpMHPOBAHUA IrPasueHTOB pH.

Sk W

© N

10.
11.
12.
13.

14

TepMuHOI0OTUA AJ15 OIMCAHWSA IPAJUEHTHOrO 3JI0UPOBaHUS.

[lepedyunciviTe OCHOBHbIE MPEUMYILECTBA I'PaJMEHTHBIX CIIOCOOOB 3/JIIOUPOBAHUSA Nlepes; U30KpaTUYECKUMU.

B yeM 0co06€HHOCTH 3J1IIOUPOBaHUSA C rpagueHToM pH?

Jlns kKakux 3a/1a4 BIiepBble IPUMEHUJIU 3JI0UPOBaHMe ¢ rpagueHToM pH?

Kak MoxHO k1accuduuupoBaTh rpagueHTsl pH no cnocoby gopMmupoBaHus?

Kak knaccubuuupyror rpaguentsl pH mo ¢opme BbIXOAHBIX KpUBBIX? ['pafiueHTHl Kakol GopMbl MMeKT HauboJiee pacnpoCTpPaHEHHOe
npuMeHeHue?

YTo Takoe MMMOOUJIN30BaHHbIE I'PAaAUEHThI, B Y€M HUX IPEUMYIeCTBA U OTpaHUYeHUs?

HasoBuTe ocHOBHbIEe xpoMaTorpadpudyeckre cxeMbl AJ1s I0Jy4YeHUs1 BHEIIHUX IpaiueHToB pH 1 06'bsICHUTE NPUHIUN UX PAOOTHI.

Kakue TpeboBaHus NpegbsABJASIOT K MOJABWXHBIM $a3aM [Jis CO3JaHUS NPOCThIX BHEUIHUX rpagueHToB pH? [IpuBeauTe mpuMepbl TaKUX
NOJIBUXKHBIX (as.

Kakue ¢poToxumuyeckue npouecchl IpUMEHSIOT AJisl Co3/jlaHus rpaaueHToB pH? [IpuBeauTe NpyuMepbl UCIIOJIb30BaHUS TAKHUX CUCTEM.
[IpuBeauTE NPUMEPHI 3JIEKTPOXMMHUYECKUX PeaKLui A1 opMHUpOBaHUs BHEIIHUX rpaueHToB pH. Kakue 3ajaun pemaroT ¢ X NOMOLbIO?
[lepeuncavTe TpeboBaHUs, IpebsBJsieMble K COpPOEHTaM NIPY BHEIIHUX rpajueHTax pH; npuBeguTe npruMepbl COpOEHTOB Pa3HbIX THUIIOB.
HazoBuTe 06/1aCTU NpUMeHEHUs IMHENHbIX BHEIIHUX rpaiueHToB pH? YeM orpaHuyeH ux pabouunit Auana3oH?

.UeM orpaHu4YHBaeTCsI MpUMeHEHHe TPOCThIX HEJTMHEWHBIX I'PaZjueHTOB pH?
15.

HepeqncnI/ITe nperumyiiecTBa KOM6I/IHI/IpOBaHHbIX (CTyr[EH‘-IaTbIX) rpajueHToB pH HazoBuTe o6JacTu MIPpUMEHEHHNA CTylneH4YaTOoro
JJIOUPOBAHHUA, TIpUBEAUTE IIPUMEPDBI aHAJIUTOB.



16.

C yeM cBA3aHbI OrpaHUYEeHHUS KOMOMHUPOBAHHBIX rpagveHToB pH? Kakue npo6JsieMbl MOTyT BO3HUKHYTb NPU JAETEKTUPOBAHUM, U KAK MX
HUBEJINPOBATH?

Pasaen 2. Kinaccuyeckoe xpomatodokycupoBanue. 06/1acTv npuMeHeHuA. Moae/iupoBaHue rpagueHToB pH.

14.
15.
16.
17.
18.

19.
20.

21.
22.

23.

YTto Takoe BHyTpeHHUe rpaaueHTsl pH? [loueMy UX Ha3bIBalOT "yCJI0BHO JIUHEHHBIMU"?

HazoBuTe ocHOBHBbIe cnoco6bl GOpMUpPOBaHUSA BHYTpPeHHUX rpagueHToB pH. IlepedyucivTe oCHOBHble 06JIaCTU NMPUMEHEHHUS BHYTPEHHUX
rpagueHToB pH.

JlaiiTe onpefiesieHre MeTO/la XpOMaTO(POKYyCUPOBaHUS.

[lepeuynrciuTe OCHOBHBIE IPEUMYILECTBA XpPOMATOPOKYyCMpPOBaHUA. UYTO cONMMKaAET 3TOT MeTO/, C U303JIeKTPOYOKYCUPOBAaHUEM?

B yeM cocTOAT OCHOBHBIE OTPaHUYEHUA XPOMATOPOKYCUPOBAHUA?

Kakue Tpe6oBaHUsA NPeABABJSAIOTCA K CTAPTOBBIM PacTBOpPaM U 6ypepHBIM 3/0eHTaM B XpoMaTOOKYCUPOBAaHUU?

Ha30BHTe TPeOOBAHUA K COpOeHTaM J/11 XpoMaTOoPOKycupoBaHus. [IpuBeauTe npuMepsl COPOEHTOB.

[losicHuTe MeXxaHU3M pa3/esieHUus OUIOJIIPHbIX aHAJUMTOB B XpPOMAaTOPOKYCMpOBaHUHU. UTO cOJIMKAeT MeTOJ, XpOMaTOPOKyCUpPOBAHUA C
MOHOOOMeHHOM XpoMaTorpapuen?

Yro Takoe pokycupywmwmi a¢pdexkt? Kak aTo nposBisgeTcs Ha XxpoMaTorpaMMax?

. B kakux xpomaTorpadpuiyeckux CUCTEMaX CO3/AAI0T IPaJUEHThI C HUCXOASAMMU 3Ha4YeHUsIMU pH, a B KakuX — ¢ BOCXOAAUUMU?

.Yto Takoe "nonnbydepnl"? Kakue y HUX JOCTOMHCTBA U HeagocTaTKU? [IpuBeguTe NpuMepbl NOJUaM(POJUTHbBIX 3JIF0OEHTOB.

.YeM M0>XHO 3aMEHUTb MAaKpPOMOJIEKYJISIPHbIE BelllecTBa B No1nb6ydepax? Kakue MOryT ObITh IOAX0/AbI /1151 IOUCKA KOMIIOHEHTOB 3JIF0EHTOB?
.B 4eM cocTosT mpeuMylecTBa U HEJAOCTAaTKU MHOTOKOMIIOHEHTHbBIX 3JII0eHTOB? Kak MOXXHO COKpPATUTh YHUCJIO0 KOMIIOHEHTOB MOJBWKHOU

dasbi?

[lepedyunciiTe OCHOBHbIE XapaKTEPUCTUKHU CTaTHYeCKON Mozenu "6ydepHoro feiictBusa” (JI.-A.CialiTepMaH).

[lepeyrciuTe OCHOBHbIE XapaKTEPUCTUKHU MO/JiesId "PpoHTaIbHOrO pa3genenus” (A.Mypen).

B yeMm npeumy1iecTBa COBpeMEHHbIX reTepOreHHbIX MoJiesieit? B yeM ux orpanuyeHusa?

[lepedyuciiTe OCHOBHbIE XapaKTEPUCTUKHU MoJiesiel "JIoKabHbIX paBHOBeCUH" U "To4yHOTrO yucaeHHoro pemenus” ([.0.Ppeit).

PacckaxkuTe o0 nmpeumylilecTBax JUHAMUYECKOM UOHOOOMeHHOW mojenu (A.B.'apmain). Kakue emie coBpeMeHHble MO/Jie/id, ONKCBIBAOIUE
dbopMHpoBaHUe BHYTpeHHero rpaaueHTa pH, Bol 3HaeTe?

Kakue xapakTepUCTUKU COPOEHTA U MOABUKHBIX (a3 3a/10’)KeHbI B IMHAMUY€ECKY0 MOHOOOMEHHY0 MO/ieJb?

B 4eM cOCTOUT B/MSIHME CUJIBHOIO 3JeKTpoJiuTa Ha ¢opMupoBaHue rpaguenTa pH? Kak Bol fymaeTe, noueMy paHee B MoZeJisIX He Y/ essiIn
BHUMaHUE CUJIbHBIM 3JIEKTPOJIUTAM?

[lepeuncavTe OCHOBHbBIE XapaKTepUCTUKU peHoMeHosiorhueckoi moenu K.1llnaiica.

[lepeuncarTe TpebOBaHUS K COCTABY CTAPTOBBIX PACTBOPOB U MPOCTHIX 3JIH0EHTOB, CGOPMYIMPOBaHHbIE HA OCHOBAaHUX PU3UKO-XUMHUYECKOTO
MO/ZIeJINPOBaHUS.

[IpuBeuTe NpUMepHI UCMOJIb30BAHUS NPOCTHIX 3JIIOEHTOB /11 XpOMaTOPOKYCUPOBAaHUS B aHUOHO- U KATUOHOOOMEHHBIX CHUCTEMaX.

Pa3zaen 3. CoBpeMeHHble BApUMaHThI XpoMaTorpadguu ¢ rpagueHTHBIM 3JII0MPOBaHUEM.
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8

PacckaxkuTe 0 TeopeTHU4ECKHUX IPEANOCHLIKAX XPOMaTOPOKYCUPOBAaHUSA HUOHOB MeTaJlJIOB.

B 4eM cocTOAT 0CO6EHHOCTH UCI0JIb30BAaHUSA TEXHUKU XPOMAaTOPOKYCHPOBAHUS [IJ1S pa3/ieJieHUs1 MOHOB MeTaJlJIoB?

Kakue npo6JieMbl leTEKTUPOBAaHUSA MOTYT BO3HUKHYTb IPHU XpOMaTOPOKYCHPOBAaHUY HOHOB METAJIJIOB, U KaK UX pelliarwT?
[lepedyuciviTe OCHOBHbIE 0COOEHHOCTU TEXHUKHU MHAYLUPOBaHUA rpagueHToB pH? [IpuBeinTe npuMepbl IpUMeHEeHUs UHAYLIMPOBaHUSI.
[IpuBenuTe NpUMepHI NpenapaTUBHOIO0 XpOMaTO(POKYyCUPOBAHMUS.

Kak co3patoT rpaguenTsl pH B XxpoMaTorpadpuu co cBo60aHOM HenoABMKHOHU ¢pazoit? YTo Takoe pH-PpokycupoBaHue?

B yeM 0C06€HHOCTH TEXHUKHU MHAYLIMPOBaHUsA rpaiueHToB pH B XxpoMaTorpadguu co cB060JHOU HENOABUXKHOU (Ha30i1?
Pacckaxkute o Bo3MoxKHOCTH popMUpPOBaHUA rpaiueHToB pH Ha copbeHTax, He 06/1aAa0IUX OYyPepHbIMU CBOMCTBAMU.
[lepeyncnuTte Tpe60BaHUA K NPOCTHIM NOABUKHBIM ¢a3aM /i1 XpoMaTOPOKYyCHPOBaHUSA HA CUJIbHOKUCJIOTHBIX KATUOHUTAX.
10 B 4eM coCTOAT C/I0KHOCTU IPaIMEHTHOTO pa3/esieHUs NenTUA0B (IPOAYKTOB rMApo/ir3a 6eK0B)?

11. HazoBuTe npenMyllecTBa coueTaHUs rpaiueHToB pH 1 noHHOU cubl. [l/11 KaKUX 3a/1a4 ero MOXKHO NPUMEHSATD?

12. Y10 Takoe MUKpoOMacIITabHOe xpoMaTopoKycupoBaHue?

O RONUTE WD

Paszjei 4. PelieHue npakTU4YeCKHUX 3aa4

1. XpomaTodpoKycupoBaHHE MOHOB METAJJIOB C N0JAMaMOJUTHBIMU U MPOCTbIMU NMOJABWXXHBIMU (a3amu. [IpenapaTuBHOe pas/iesieHHe HOHOB
MeTaJlJIOB.

2. XpoMmaTodoKycupoBaHUe Ha HebydepHbIx copbeHTax. HoBble Kjacchl aHaJMTOB B XpPOMAaTOPOKYCHUPOBAaHUMU. XpoMaTOPOKYyCHpOBaHHUE
JleKapCTBeHHbIX NpenapaToB B 0O BIXKX.

3. XpomaTooKycMpoBaHHe NENTHUAO0B Ha cy/ibpokaTHOHUTaX. CoueTaHMe rpaiueHToB pH 1 HOHHOM CUJIBI.

4. MukpomacitTabHoe aHaJIUTHYEeCKOe XpoMaTOPOKyCHPOBaHHUeE.

I[IpuMepHBbIe TeMbI pedepaToB.

1. CrynenuyaTble rpajaueHThl pH: xpomaTorpaduyeckrve cCHUCTEMBI, NMpPEUMYyLIeCTBA W HEAOCTAaTKH CTyNeHYaThIX PaZjMeHTOB, 06J1acTH
IpHUMeHEHHUS.

2. ®opmupoBaHUe rpazreHToB pH B xpomaTorpaduu co cBo60HON HenoABUKHOM dazoil. MeTog "pH-pokycupoBanus".

3. KoHueHTpupoBaHUe U pa3/ie/ieHle HOHOB MeTaJlJIOB Ha KATUOHOOOMEHHBIX COPOEHTaX METO/I0M XpOMaTOPOKYyCUPOBAHMUSL.

4. HenogBwxHble ¢pa3bl [ CO3J,aHUsI BHEIIHUX JIMHEUHBIX U CTyII€eHYAThIX FPaJJUEHTOB.

5. MexaHU3MBbI pas/ie/ieHHs aHAJUTOB IPU XPOMaTOPOKYCUPOBAaHMH Ha aHUOHOOOMEHHBIX KOJIOHKAX.

6. XpoMaTodOKycHpOBaHHE HOHOB MeTaJIJIOB HA aHHOHOOOMEHHBIX COPOeHTaX; IPEUMYLIECTBA U HEJJOCTATKHU.

7. TNonuamdonuTtHble "Moan6ydepbl” ¥ MHOTOKOMIIOHEHTHBIE 3JII0EHTHI /151 XPOMATOPOKYyCUPOBAHMUSL.

8. dOMmupuyecKkuil BbI6OP MOABMKHBIX $a3 /11 3aMeHbl N0MaMPOJTUTHBIX IJTI0EHTOB.

9. XpomaTorpaduueckoe 060pyZ0BaHHUE /ISl CO3/JaHUS BHELUIHUX rpasueHToB pH.

10. UngyuupoBaHHble rpasueHThl pH B K0JIOHOYHOM XxpoMaTorpaduu: BbI6Op MOJBUKHBIX Ppa3, MpaKTUYeCKOe TPUMEHEHHE.
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11. Bbi60p KOMIIOHEHTOB NOJABHXXHBIX $pa3 /1 XpOMaTOPOKYCUPOBAHUSA € IOMOILbI0 COBPEMEHHBIX TeTePOTeHHBIX MOJeJIeN.
12.TomoreHHble Mogenu CiaiiTepMaHa U MypeJia 1 paacdyeTa rpasueHToB pH B aHHOHOOOMEHHBIX KOJIOHKAX.
13.'pagreHTHOeE 3/1I0MpPOBaHKe Ha 06paleHHO-($a30BbIX copbeHTax. OrpaHMYeHus NoAxoAa

14. UMMo6un3oBaHHble rpaguenTsbl pH. O61acT NpUMeHeHHUs.

15. [[pyuMeHeHue XpoMaTOGOKYCUPOBAHUA JJIs pellieHUs1 6MOXUMHUYeCKUX 3aa4. OuucTKa 6eJIKOB.

11. PecypcHoe obecnieyeHue:
e [lepeueHb OCHOBHOM M BCIIOMOraTeJIbHOW YUEOHOU JIUTEPATYPhl KO BCEMY KypCYy

OCHOBHas JiuTepaTypa

1. 3.[ein, K.Mauek, d.Axak. )KugkoctHas kosioHO4YHas xpomaTtorpadus. B 3 TtT. M.: Mup, 1978, T.1. 556 c.

2. JL.A.OctepmaH. XpoMmaTorpadus 6eJIKOB U HyKJIeHHOBbIX KUca0T. M.: Hayka, 1985. 536 c.

3. P.Jandera, ].Churacek. Gradient elution in column liquid chromatography: theory and practice. Amsterdam - Oxford - New York - Tokyo:
Elsevier, 1985. 510 p.

4. 10.békkep. XpomaTtorpadusi. UHCcTpyMeHTasbHas aHaJIMTHKA: MeTO/bl XpoMaTorpapuu U KanWIspHOro ajektpodpopesa. M.: TexHochepa,
2009..472 c.

5. XMMUYeCcKHU aHa/W3: Ha NYyTHU K coBepiueHcTBY. Kadespa aHanuTuyeckoit xumuu MockoBckoro yHuBepcuTeTa. [1/pes. 10.A.3os10TOBa. M.:
Jlenanpg, 2015.

JloMOJTHUTE/IbHAS JINTEPaTypa

1. A.Xenuwen, K.-[1.Xyne, ®.Jlormnaiix, B.BenbpTep. BoicokoadpekTrBHAA )UAKOCTHAsA XpoMaTorpadpus B 6uoxumuu. M.: Mup, 1988. 688 c.

2. PJones, P.N.Nesterenko. High-performance chelation ion chromatography: a new dimension in the separation and determination of trace
metals (0630p). // J. Chromatography A. 1997. 789. Ne1. P.413-435.

3. A.B. UBaHos, M.C. BakiuuTeiiH. XpoMaTOQOKycUpOBaHME OUMOJISIPHBIX COEJUHEHUNA HAa KATUOHOOOMEHHbIX KOJIOHKAX C MOMOILbIO MPOCTHIX
noABWXHBIX $pas. // MosekyssspHble TexHos0rud. 2007, T.1. Nel. C.15-38.

4. A.B.MBaHos, [1.H.HecTepenko. PopMupoBaHre U npuMeHeHUe rpaaueHToB pH B xuAKOCTHON XpoMaTorpaduu (063op). // KypH. aHaNIUT.
xuMuu. 1999. T.54. Ne6. C.566-584.

5. A.B.MBaHoB. BHyTpeHHuUe rpajueHTbl pH B MOHOOMeHHOU XpoMaTorpaduu: MoieIMpOBaHUe U 3KCIIepUMeHTa/ibHas mpoBepka (0630p). //
BecTH. Mock. yH-Ta. Cepus 2. Xumusd. 2005. T.46. Ne4. C.203-219.

6. D.W.Armstrong, Y.B.Tang, S.S.Chen, Y.W. Zhou, C.Bagwill, ].R. Chen Macrocyclic antibioties as a new class of chiral selectors for liquid
chromatography. // Anal. Chem. 1994. V. 66. P. 1473-1484.
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7. V.A.Davankov Chiral selectors with chelating properties in liquid chromatography: fundamental reflections and selective review of recent

developments. // ]. Chromatogr. A. 1994. V. 666. P. 55-76.
8. Ion exchange chromatography and chromatofocusing: principles and methods. Uppsala: Amersham Biosciences, 2004. P. 126-165.

e MaTepHasbHO-TEXHUYECKOE 0becrieueHue: 3aHATUS POBOASATCS B 0ObIYHOW ayZUTOPUHU, OCHAILIEHHOM JJOCKOU U MeJIoM (MapKepaMH),
NepCOHA/IbHBIM KOMIIBIOTEPOM U MYJIbTUMEIUHHBIM IPOEKTOPOM

12. AA3bIK npenojaBaHusa — PyCCKUH

13.IlpenoaaBaresn:
WBaHoB Anekcan ip BagumoBuy, A.X.H., o1ieHT; (495) 939-44-16, sandro-i@yandex.ru.

q)OH,C[bI OL€HOYHBbIX CPEeACTB, HeO6XOAI/IMble AJIA OLEHKH pe3yJabTaTOB 06yqe}mﬂ

O6p2131_[bl OLCHOYHBIX CPCACTB JIA TCKYLICTO KOHTPOJISI YCBOCHUS MaTCpUajia v HpOMC)KyTO‘lHOﬁ arTecTalMu - 3auera. Ha 3adere IMPOBCPACTCA JOCTUIKCHUC

IMPOMEIKYTOUHBIX HHANKATOPOB KOMHGTCHHHﬁ, MEPCUUCIICHHBIX B m.5.

Bonpocsl k 3aueTy

1. I'paaveHTHOE 3JIIOMPOBAHUE B >KUJKOCTHOU XpomaTorpaduu. Buzapl rpafjueHTOB: IpaJlJUeHThl KOHLIEHTPAIUM aKTUBHOI'O KOMIIOHEHTA,
pacTBOpUTess, MOHHOM CWJbI, TeMmnepaTypbl. [lpeuMyliecTBa TIpaJMEHTHOrO Crnocoba 3JIIOMPOBaHUs Iepes; HU30KPAaTUYECKUM;
OrpaHHYeHHUs criocoba.

2. T'paguenTtsl pH, ux ocobeHHocTH. OCHOBHBIE Ompe/iesieHHs U TOHATHUS. ['paguenTsl pH B XxpoMaTorpaduieckrux KoJoHKax: epBble paboThl
Tuzenuyca, TomnkuHca u Mypa.

3. Knaccudpukauusa rpagaveHToB pH. /[0KOJIOHOUHBIM U BHYTPHUKOJIOHOYHBIM crocobbl ¢popMHUpoBaHUsA rpasveHToB pH. Buabl BbIXOAHBIX
KpuBbIX pH. JIMHelHbIe, IPOCTbIe HEJIMHENHbIE U KOMOMHHUPOBaHHbIE IPAJJUEHTHI.

4. T'paiueHTHI C HUCXOASLUMHU U BOCXOASAIUMU 3HaYueHUssMU pH. UMM06UIM30BaHHbIE IPaZJMEHTHI, UX 06J1aCTU NIPUMEHEHHUS, JOCTOUHCTBA U
HeJJOCTaTKH.

5. BHeumHue rpaauenTsl pH, ux ocobenHoctu. [loaxoabl k popMupoBaHUI0 BHeIHUX IpasueHToB pH. Ucnosb3yeMble xpoMaTorpadpuyeckue
cucteMbl. Heob6xoumas annaparypa.

6. TpeboBaHUA K MOJABMKHBIM ¢$a3aM NPU CO3JAAHUU BHEIIHUX rpajueHTOB pH. Ucnosb3lyemble TUNbl cOop6eHTOB. 06/1aCTU MPUMEHEHH s
BHEILHUX MPOCTbIX rpaZjueHTOB. Pabouune guana3oHs! pH.

7. llpenkosioHOoYHass poTOXUMHUYECKasl TeHepalus rpajueHTa pH. JieKTpoxXxUMHUUYecKre MPOLECChl /sl TeHepaluu rpajjieHTa. Perenepanus

XpOMEiTOFpElCl)H‘-IBCKOfI KOJIOHKH. JIMHENHbIE U IIpocCThbIE HeJIMHeHHbIe rpavueHTbl pH, UX IIperuMyuiecCtBa U OorpaHrU4eHHs.
10



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

11

Kom6uHupoBaHHble (cTyneH4yaTble) rpagueHTbl pH, UX 0co6eHHOCTH M pabouuil AuanasoH. [IpeuMyliecTBa U HeOCTAaTKU CTyNeHYaTbIX
rpagueHToB. [lpo6GyieMbl [eTeKTHUPOBaHUA JIOXKHBIX MNHUKOB. PereHepauus xpoMmaTorpapuyeckod KoJIOHKM. [IpuMeHeHUe
KOMOHWHUPOBAaHHBIX I'PaZiueHTOB pH B HEOpraHM4YecKoM, OpraHUYeCKOM aHa/Iu3e U B GHOXUMUHU.

OcHoBbl QopMupoBaHUA rpasueHToB pH BHyTpu cioa copbeHTa. TexHnka XpoMaTodOKycMpoBaHHA. XpoOMaTOPOKYCHMpOBaHME KakK
xpoMaTorpapudeckuii Metos. CBA3b MeTO/a C U303JIEKTPOPOKYCMPOBAaHUEM KU MIOHOOOMEHHOU XpoMaTorpapuen.

[IpermMyiecTBa xpoMaTodokycupoBaHUus. OrpaHuyeHUs: XpoMaTodokycupoBaHUs. OCHOBHble 06/1aCTU NpuMeHeHUs. [IpenmapaTrBHOe
BbIIeJIEHUE U OYHUCTKA OEJIKOB.

AHasnuTHyeckoe xpoMaTodoKycupoBaHue. Tpeb6oBaHMSA K NMOJBWKHBIM ¢aszaM [JJs XpoMaTodoKycupoBaHuUs. CTapToBble pacTBOPHI U
oydepHble 30eHThl. Tpe60BaHUsA K MOHOOOMEHHBbIM cOpbeHTaM. MeXxaHU3M pas/ie/ieHUs] MaKpOMOJIEKYJISIPHBIX BelLeCTB GUII0JIAPHOTO
ctpoeHus. Pokycupyromuii 3pPexT.

XpoMaTorpaduyeckue CHUCTEMBI J[Jsl CO3[AaHUS TPAJMEHTOB C HUCXOAALMMHU U BOCXOAALMMHU 3HaueHUsaMU pH. IlonmamdonutHbie
MaKpOMOJIEKYJIIPHbIE 3JI0€HTbl. IMIUPUYECKUHN TOUCK MHOTOKOMIIOHEHTHBIX 3J1I0€HTOB. [Ipo6ieMa cokpalijeHus Yucjia KOMIIOHEHTOB B
3JIIOEHTE.

dU3UKO-XMMHUUYECKUHM MOJX0J K BbIOOPY NPOCTBIX 3JI0EHTOB. MoJesnbHble NpejcTaBieHUss o ¢opMuUpoBaHUM rpagueHTa pH B cioe
MOHOOOMeHHOro copb6eHTta. CraThdeckass Mogeab "OydepHoro peidctBusa" (CnaiTepMaH), ee COBpeMEHHOe pas3BUTHE -
deHomMeHosI0rHYeckas Mozesb lllnaiica.

Mopenb "dpoHTanbHoro paszaenenusa” (Mypes). "AHoManbHble” npoduau rpasueHToB pH. CoBpeMeHHble reTeporeHHble Mojenn ®Ppes:
"JI0KaJIbHBIX pAaBHOBECHUU" U "TOYHOI'0 YMCJIEHHOI0 pelieHus".

HoHoo6MeHHass aAuHaMuyeckas Mozenab ([apmam). YyeT CcBOWCTB CcOp6GEHTOB U NOABWXKHBIX a3 MNpH  MOJEJUPOBAHUM.
[TonnpyHKIMOHA/IbHBIE W TOJIM3JEKTPOJUTHBIe copbeHThl. [Iponeccel, mpoTekarwliie B HOHOOOMEHHOM KoOJIOHKe. PoJib CHUJIBHBIX
3JIEKTPOJIUTOB B IOJBMXKHBIX da3zax.

XpoMaTodpoKycupoBaHHe OUIOISIPHBIX MAKPOMOJIEKYJI HA KATUOHO- U aHHOHOOOMEHHbBIX COPOEHTAaX € MPOCTBIMU 3JII0EHTAMHU.

CoueTaHue xpoMaTOPOKYCUPOBAaHHSA C NMPUHLMIIAMH KOMILJIEKCOOOpa3oBaTe/bHOM XpoMaTorpadpuu. Kommniekcoobpasywiiue copObeHThI
J1s XxpoMaTodoKycupoBaHusl. KOHLleHTpUpOBaHUe U pa3/ie/ieHue HOHOB METAJIJIOB.

XpoMaTodoKycMpoBaHHE HOHOB METAJLJIOB C NOIMaM$OJUTHBIMU U IPOCTBIMU NOABUKHBIMU ¢pazaMu. [Ipo6ieMbl leTeKTHpOoBaHUs on-line
B ycJI0BUsAX u3MeHeHHUs pH. [IpenapaTuBHOe pas/ie/ieHMe HOHOB METAJLJIOB.

WupynupoBaHue rpaaveHToB pH: ocHOBHble mpuHUMIBL [IpeuMyliecTBa TEXHUKH WHAYLMpOBaHUs. [I[puMeHeHMe WHAYLUPOBAHHBIX
rpaZjueHToB pH B KOMIJIEKCOO6pa3oBaTebHOM XpoMaTorpadpuu.

PasBuTue xpomaTodoKycHMpoBaHUsI Ha COBpEMEHHOM 3Tarne. 'paguenTtsl pH B XxpoMmaTtorpaduu co cBo60HONM HenoJBUKHOU ¢dazou: "pH-
¢dokycupoBanue” (Uto). UnaynvpoBanue rpaineHToB pH B KOJIOHKax cO CBOOOAHOU HENMOABUKHOU Ppa30il.

XpomaTodokycupoBaHue Ha HebydepHbIX copbeHTax. HoBble Kisacchl aHAJUTOB B XpOMAaTOPOKYCHUPOBAaHUMU. XpOMaTOPOKYCHpPOBaHUE
JleKapCTBeHHbIX npenapaToB B 0O BIXKX.

XpoMmaTodpoKycMpoBaHUe TNeENTHAOB Ha cynabpokaTHoHUTax. CoyeTaHue TrpajueHToB pH U HOHHOW cuiabl. MukpomacuTabHoe
aHaJIMTUYEeCKOoe XpOMaTODOKYCHPOBaHHE.
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MeToanyeckure MaTepuasibl AJsl IPOBeJEeHUs IPOLEAYDP OLLeHUBAHUSA Pe3y/1bTaTOB 00y4YeHM s
[lIkasa olleHMBAHUS 3HAHUM, YMEHUW U HABBIKOB SIBJISI€TCS €[JUHOM /1Sl BCEX AMCLUIIMH (IpUBeJieHa B TabJIUIe HUXKE)

INKAJIA U KPUTEPUHU OLUEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuunuiviHe (MoAyJii0)

OneHka 2 3 4 5
PesysibTaT

3HaHUsA OTcyTcTBUE ®dparmeHTapHble 3HAHUS O61Me, HO He CTPYKTYPUPOBaHHbIE CdopmupoBaHHbIe
3HAHUU 3HaHUS CUCTeMaTHU4YeCKUe 3HAHUS

YMmeHus OTcyTcTBUE B 1jesioM ycreuHoe, HO He B 11es10M ycIieliHoe, HO coJieprkaliiee YcneuiHoe ¥ cucTeMaTH4YecKoe
yMeHU# CHUCTEMATHUYeCKOE yMEeHUE OT/eJibHbIE IPOOEJbl yMEHUE yMeHUue

(momyckaeT HETOYHOCTH
HENPUHIMIHAJbHOI0 XapaKTepa)
HaBbiku OTtcyTcTBUE Hanuuue oTAe/bHBIX B yesioM, cbopMUpoBaHHbIE HABBIKH, CdopmupoBaHHbIE HABBIKH,
(Bs1afieHUs) HaBbIKOB HaBbIKOB HO He B aKTUBHOU popMe npUMeHsieMble NPU pellleHUH 33134
PE3YJIbTAT OBYYEHUA ®OPMA OLIEHUBAHHA

1o AUCHUILIMHE (MOAYJII0)

YMeTh: NpyMMeHATh OCHOBHbIE 3aKOHOMEPHOCTH METO/I0B KH/IKOCTHOU xpoMaTorpaduu ¢
rpaiueHTHBIM 3JIFOMPOBAHUEM NIPU pellleHUH 33/ja4 NpodecCHoHaNTbHON eI TeJbHOCTH.

YMmeTb: BbIOMpPATh U 060CHOBBIBATb BbIOGOP XpoMaTorpadruiecKUX CUCTEM (CXeM) JiJisl pa3iesieHus
OMO0JIOTMYECKH BaXKHBIX MAKPOMOJIEKYJIIPHBIX BEILlECTB, OPraHUYECKHUX COeIMHEHUN, HEOpTaHUYeCKUX
KaTUOHOB U AaHUOHOB U T.Jl. B 3aBUCUMOCTH OT MPUPO/Ibl Pa3/iesisieMbIX aHAJIUTOB, & TAKXKE OT YCJIOBUU

SKCIIEpHUMEHTa.

YMeTh: conocTaB/JIITh BO3MOXXHOCTH U 06J1aCTH INpUMEHEHHA pa3/IMYHbIX BAPHUAHTOB )KI/IAKOCTHOI‘/JI
XpOMaTOFpa(l)I/II/I CTpaJUE€HTHbIM 3JIIOUPOBAHHNEM pa3je/JIeHNA U KOHOEHTPHUPOBAHHA.

YMmeTh: dHaJIM3UPOBATDb HAYYHYIO JIMTEPATYPY C LEJIBIO BbI60pa XpOMaTOFpaCIJI/I‘-IeCKI/IX METOAOB,
HCIOJBb3YIOIIHUX TPAAUEHTHOE 3JIIOMPOBAHUE, AJIA pEIIeHHAd KOHKPETHBIX dHAJIMTUYECKHUX 3aa4.

MEPONPHUATHUA TEKYLIEro KOHTPOJIA

yCl1€eBaeMOCTH, YCTHbIﬁ OIIpOC Ha 3a4eTe
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BiageTb: popMaMu U MeTOaMU HAYYHOT'0 IO3HAHUSA IPUMEHUTEJIBHO K METO/,aM XXUJKOCTHOU
xpomaTorpaduu ¢ rpaZJMEHTHBIM 3JIIDUPOBAHUEM.

BJIa,Z[eTb: OCHOBHBIMH XMUMHUYE€CKUMHU TEOPUAMH, KOHOEIIINAMH, 3dKOHAMH, OIIMCbIBAIOIIIUMHA
IIPpUHLOHIIBI (bOpMI/IpOBaHI/IH rpaueHToOB U IPUHLOHUIIBI TPAAUEHTHOI'O pa3jeJieHrUd aHAJIUTOB B
pa3JIN9HBIX XpOMaTOFpa(l)I/I‘{eCKI/IX CUCTEMAX; IPUMEHATb OCHOBHBI€ 3aKOHbI XUMHWHU IIPHU o6cy>1<aeH1/m
IMOJIYYE€HHbIX p€3yJIbTAaTOB, B TOM YHUCJI€ C IpPHUBJIEYHEHHUEM I/IHCI)OpMaLlI/IOHHbIX 6as JAaHHDbIX.

BJIaAETb: HaBbIKaMH IIVITAaHUPOBAHHA U OCYIIE€CTBJIEHHUA XUMHWY€CKOI'0 aHaJ/IN34d, BK/JII0OYalolero Ctaanio
XpOMaTOI‘paCIJI/I‘IeCKOI‘O pa3geseHrud aHaJIMTOB C IPpUMEHEHHWEM r'paAUEHTHOI'O 3JIOHUPOBAHHUAA.

BiiageTh: HaBbIKaM{ UHTEPIIpeTal U U 06CY>KJeHUs1 pe3yIbTaTOB IPOBEeJEHHOT0 UCC/Ie/I0BaHMUS,
OCHOBBIBAsICb HA COBPEMEHHOU JINTEPATYPE [0 TEOPHUH U NMPAKTHUKE XpOMaTOrpadpUieCKHUX METO/IOB,
MCHOJIb3YIOLMX I'PaJiMeHTHOE 3JII0UPOBaHHUE.

MeponpHUATUS TEKYILLEero KOHTPOJIS
yCIleBaeMOCTH, YCTHBIN ONPOC Ha 3a4eTe
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