AHHOTAIUA

padoueii mporpaMMbl y4e0HOI JUCHMILIMHBI «XpoMaTorpadus»

Hanpasaenue noarorosku: 04.04.01. «Xumus» (ypoBeHb MarucTparypbl)
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Kadeapa xumun

Heas u3yyeHuss  auc-

IUIIJIMHBbI

Mensimu OCBOEHMSI
«Xpomartorpadusp> ABJISAIOTCSH:

AUCHHUIIIIMHBI

- dopMHpoBaHHE Yy  MarucTpPaHTOB  LIEJIOCTHOIO
MpEJICTaBICHUsI O XpomaTrorpaUyecKux MeToJax aHajlIu3a;
O3HAKOMJICHHE C  COBPEMEHHBIM  COCTOSHUEM  METOJIOB
xpomatorpaduu;

- (opmHpoBaHUE 3HAHUH JUISI PALlMOHATIBHOIO MOAX0A K

WCIIONB30BAaHUIO  XpoMarorpaduu B  aHAIM3E XHUMHYECKUX
COCTMHEHU.
MecTto aUCHMIIMHBI B Hucuuninna «Xpomarorpadus» OTHOCHUTCS K

CTPYKTYpe o11011

MAarucTpaTypsbl

TUCIUILIMHAM TI0 BHIOOPY BapHAaTUBHOW YacTH; M3ydaeTcs BO
2'0M CEMECTPE; ABJIACTCA aﬂbTepHaTHBHOﬁ JOTUCIHUIIIINHC
«AJICOPOITHS ¥ IOBEPXHOCTHBIE SIBICHUS.

OCHOBOfI i1 €€ OCBOCHHA SABJIAIOTCA 3HAHUSA, YMCHHUSA U
HAaBBIKH, MOJIy4aeMble B TIPOIECCe U3YUYEeHUS 0a30BBIX JUCIUILINH:
«Heoprannueckas XUMHS, «Opranuyveckas XHMHS,
«AHanmutndeckas xumusy, «Duszndeckas xumus», «DH3HUYCCKHUE
METOJAbI UCCJIICIOBAHUA), «d)mm(a», «MartemaTukay.

Komnerenuun, ¢opmu-

pyembie B pe3yJbTare

0CBOCHUSA JUCHUIIJIMHBbI

B pe3syabTaTe ocBOeHMS IMCUMILIMHBI 00y4ar0MIMiicH

JOJKECH AEMOHCTPHUPOBATH cileayromue pPe3yJbTaThbl

o0pa3zoBaHmus:

- CIOCOOEH OmpeNensiTh W PeaJu30BbIBATh IPUOPUTETHI
COOCTBEHHOM JEATEIBPHOCTH U CIOCOOBI €€ COBEPIICHCT-
BOBaHUsA Ha ocHOBE camoorieHku (YK-6);

- CcImoco0eH Ha OCHOBE KPUTHMYECKOIO aHajIN3a pe3ylbTaToB
HWP n HUOKP ouenuBaTh NepcrneKTUBBl UX MPAKTUYECKOIO
MPUMEHEHUsSI U MPOJOJDKEHHs] paboThl BBIOpaHHON oO0nacTu
XUMHUH, XMMHYECKOM TEXHOJOTMM WM CMEXHBIX C XHMHEH
Haykax (ITK-3).

Conep:xanue

AUCHHUILTHHBI

1. OcHOBHBIE MOHSATHS U ONpe/IeIeHUs!

CymHocth XpoMmartorpaduueckoro mertona. Mcropust ero
BO3HUKHOBEHHUsI. COBPEMEHHOE COCTOSIHHE METO/a U O0JIaCTH
MPUMEHEHHUsI, 3HaYCHHUE U MECTO CPEIu JAPYTUX aHaJTUTHUYECKUX
METO/IOB. Pexum Xpomarorpaduyeckux IIPOLIECCOB:
(pOHTAIBHBIN, BBITECHUTEIBHBIN, AMIOeHTHBIN. Kiaccuduxarms
Xpomarorpauyeckux METOJOB IO arperaTHOMy COCTOSIHUIO (a3,
MEXaHU3My B3aUMOJCHCTBUS CcOpOAT-COpOSHT, NPHUMEHSIEMOI




TEXHUKE, CITIOCO0Y OTHOCUTEIHLHOTO TIEpeMeIeHus ¢as.

2. TeopeTnyeckue 0OCHOBBI XpoMaTorpadpuu

OcHoBHbIE XapaKTepUCTUKU XpomaTorpaduueckoro
npouecca. Koaddumment pacnpenencaus. Y aepKuBaeMbiii 00beM
u BpeMmsa yzaepxkuaHus. Koapdumment emxoctu. Koaddumment
yIaepXKUBaHUs, ero Qusnueckuii cmbica. CeneKTUBHOCTh H
3¢ pexTUBHOCTD XpoMarorpaduuecKkoro paszeneHusl.
Koadduuuent paznenenus. Pasperienue.

Teopus paBHOBecHOW xpomarorpaduu. CBsS3b CKOPOCTH
NepeMeIeHUs] BEIIeCTBA BIOJIb  CJOS HEMOJBMXHON (hasbl C
kod(ppumeHToM  pacmpenesieHus W HM30TepPMOH  COpOIHH.
3aBucuMocTh  (GOpMBI  XpoMaTOrpaUueckoro MHKa OT BHIA
H30TEPMbI COPOLIHH.

PasMbiBanne xpomMaTorpapuueckoi 30Hbl U ero (pU3NUecKue
npuunHbl. HepaBHoBecHast xpomarorpadus. OCHOBBI KOHIICTIIIUU
TEOPETUUECKUX TapeoK, CBSI3b c MPOTHBOTOYHBIM
pacmpesenieHueM. Yucno TEOPETUYECKHX  TapeloK |
a¢dexktuBHOCT,  KOJoHKHM. [lomstue BOTT. Hemocratku
KOHIICTIUY TEOPETHUECKUX TapPEIIOK.

Kunernueckue Tteopuu xpomatorpadpuu. DakTopsl,
BIMSIOIIME HA pa3MbiBaHue 30H (BuxpeBas 1auddysus,
MoJieKyisipHass  aud@ys3us, COMpOTHBIEHHWE Maccolepenaud B
MOJBMKHOM W HEMOABIKHOW (azax). 3aBucumocts BOTT or
CKOpoCTH ITOTOKA. YpaBHeHue Ban-lleemrepa. IlpuHumnuansHas
cxema xpomarorpada. Beibop mapamerpoB xpomaTorpadudeckoro
ompenenenus. Wnentudukanus BemecTB. KonnyecKTBEHHBIH
aHanu3. M3MepeHuwe 1UIOmMIaed W BBICOT MNHKOB. MeToasl
BHYTPEHHErO0 M BHEIIHEro CcTaHjaaptoB. McTouHuMkM omHOOK,
BOCIIPOM3BOJUMOCTb U3MEPEHU.

3. 'a3oBasi xpomaTorpadus

[IpuHnun  meronma.  Teopernuyeckne OCHOBBI — METOJA.

Omnpenensemsle BEIIECTBA. OcHOBHBIE aHAJTUTHUYECKHE
XapaKTepUCTHKH. ['a30-aacopOIMOHHAsT ®  Ta30-)KUIKOCTHAs
xpomarorpadus.

Amnmapatypa TUIst ra3oBOH Xpomarorpapum.

Xpomarorpaguueckue  KOJOHKH, TEPMOCTaThl, JCTEKTOPHI.
Krnaccudukanus AeTeKTOPOB M HMX BaKHEWIINE XapaKTEPUCTUKU
(TMHEHHOCTh, YYBCTBUTEIBHOCTh, OTHOIICHHWE CHUTHAJ/IIyM,
npenen ooHapyskenus). [lporpammupoBaHue TeMnepaTyphl.

l'a3pl-HOCHUTENHM, anCOPOCHTHI W  HEMOJBMXKHBIE  (hasbl,
TpeboBanus K HUM. MoaudunmpoBanue HocuTenen. Peakiimonnas
razoBas xpomarorpadus. BreicokodpdexTuBHas KamuIUIsIpHAs
xpomarorpadus. [Ipumepsr npuMeHeHUSI.

KauectBenHslit razo-xpomatorpaduueckuit aHaJIM3.
WnenTtudukanus BelIECTB Ha OCHOBE BEIMYMHBI YyIEp>KUBaHUS.
Meron TtecrepoB. Muaekcel yaepxkuBanusi Kopaua. McTouHukmu
MOrPENIHOCTEN MPU UX ONpeAeseHurn. MeToauka KOJIM4eCTBEHHON
ra3oBoil xpomarorpaduu.

XpomaTo-Macc-criekTpoMeTpus. O0macTv MpUMEHEHHS.

4. KuakocrHasi xpomatorpadust

[TpunImn METO/1a. Onpenensembie BEIIECTBA.
AHaIMTUYECKHE XapaKTEPUCTUKU COBPEMEHHOMU




BbIcOKOAh (hexTuBHON XpomaTtorpadhun (BOXKX). Anmaparypa as
KHUIKOCTHOM  Xpomartorpaduu. JKuakoctHele XpomaTtorpagsl
(xonoHouHble, KanuuipHbele). Hacockl. BBoabl mpo6. Kosonkw.
JlerexTopsl U ux BeIOOD. [loaroroBka mpoosI.

AncopOoumnoHHast xpomarorpadmus. OcCHOBHBIE
NPECTaBICHUS O MEXaHM3Me JKHAKOCTHOH aacopOLMOHHOM
xpomarorpaduu (OKAX): ponb XUMHUK TTOBEPXHOCTH aJICOPOEHTA H
MPUPOJIBI KUJKOW MOABIKHOM (ha3bl. CHiiMKarelip, €ro CTpPyKTypa
U XHUMHUS TIOBEPXHOCTH. MoauuipoBaHHble CHIIMKAres,
MIPUHLIMIIBI UX [TOJIy4€HUs U cBoiicTBa. OKCU aTlOMUHHUS U JpyTHe
copoentel B JKAX. TpeboBanms k HuM. [logBwkHas ¢aza
(3mroeHT) M TpeOOBaHUS K HEil. DIoupyromas Cuiia MOABMKHOM
(a3, AOOTPOINHBIE Psizibl. BausHue npupoab! U cocTaBa 3JIH0EHTa
Ha cenekTuBHOCTh paszneneHuss B JKAX. WM3okpatuueckoe u
IpaMeHTHOE  3JIoMpoBaHue. BiusHue  Temmepartypel  Ha
JJIIOMPOBaHUE.

HopmanbHo-azoBas KAX Ha cuiaukarene. Moguenu
yIEpKUBAHHS U TUIBI B3aUMOJCHCTBUS copOaTa ¢ MOBEPXHOCTHIO
copbenTa. Ponb Bogsl. O0nacTu npuMeHeHHs HOpMallbHO-(ha30BOM
KAX.

ObpaxenHo-¢pazoBas xpomarorpadus Ha
MOJIUGUIMPOBAHHBIX CcOpOeHTax. MexaHHU3Mbl YAEp)KUBaHUS.
ConbBooOHast Teopusi yAEpKHUBaHUS. BimsHuE CTPYKTYpHI
copbaToB Ha ylepKUBaHHUE (IMnoIBHBIN MOMEHT,
MOJISIPU3YeMOCTh, OOBEMBI MOJIEKYN, IUIOMIaAb TUAPo(oOHOI
MOBEPXHOCTH). BiusiHuEe COOTHOLICHUS MOJIAPHBIX U HEMOJSPHBIX
Ipynn, BHYTPUMOJIEKYJISIPHBIX  CBSI3éM M pacnpezeseHus
JIEKTPOHHOW  IUIOTHOCTM B MOJIEKyJlax copbara Ha uX
yaepxkuBanue. [Ipumenenue odpamenHo-dazoroit BOXKX.

HNonooOmennasi xpomarorpagusi. CymiHOCTH METOJA.
OcHOBHbBIE TIpPENCTaBICHUSI O MEXaHHW3ME€ HMOHHOTO OOMeEHa.
HNonoob6meHHOe paBHOBECHE. KoncranTa paBHOBeCHS,
CEJIEKTUBHOCTh, (aKTOp pasfeneHus. Psapl CelneKTUBHOCTH.
Kunernka wnonHoro oOmeHa. MoHHBIE OOMEH B HEBOAHBIX H
CMEIIIaHHBIX Cpeax.

Heoprannueckue u opraHudyeckue HMOHOOOMEHHMKH, WX
kinaccudukanug. Kommuiekcoobpasyronme copoentsl. dusnko-
XMMHUYECKHE CBOHCTBA HMOHOOOMEHHHMKOB (OOMEHHas €MKOCTb,
HaOyxaHHe, TepMUYECKas U PeaKIMOHHAas yCTOH4YMBOCTh). CUHTE3
HMOHOOOMEHHHUKOB.

HNonnerit oOMeH B konoHkax. [lpumenenune B aHanmse.
Omnpenenenue oO1Iel coneBON KOHIIEHTPALUU, KOHLIEHTPUPOBaHHUE
MUKponpuMeceil 13 pa30aBieHHBIX pacTBOpoB. Paznenenue
9JIEMEHTOB €  ONU3KMMU  XMMHUYECKMMH  CBOWCTBAaMH |
aMUHOKHCIIOT.

Honnan xpomarorpadgus. OcHoBBI HMOHHOMN
xpomatorpapun (UX). CopOGentsl, TpeOoBaHusi k HUM. CuHTE3
copbenToB. BpiOOp copOeHTOB, pasmep 4YacTHL, MaTpHUIIa,
(GyHKLIMOHATBHBIE TPYIIBI. BpeMs ynepKuBaHMs MOHA, €ro CBS3b
C KOXPQPUIMEHTOM CEJICKTUBHOCTH, OOMEHHOH EMKOCTHIO,
obbeMoM copOeHTa. OmioeHTHl. CoOCTaB W AIIOHPYIOIIAs
cocoOHOCTh. Bimsnue pH W KOHIEHTpalMu »HIIIOEHTa Ha




yIepXKUBaHWE HWOHOB. Ammapatrypa mua WX, cnocoOs
JETEKTUPOBaHUA. [[BYyXKOJIOHOYHAsE M OJHOKOJIOHOYHAsI MOHHAs
xpomarorpadus. YcIoBUs OIpENe]IeHUs] aHUOHOB M KAaTHOHOB.
IIpumeps! npumenenus X B aHanuse cMecel HEOPTaHUYECKUX U
OpPraHUYECKUX AHHUOHOB U KATHOHOB.

Hon-napuas  xpomarorpagusi. CymHocTh  MeToJa.
HopmanbHo-(a3oBass u  oOpaimieHHO-(a3oBasi ~ HMOH-TIApHAS
xpomarorpadus. IlpumeHeHue B aHaIM3e OPraHUYECKUX M
HEOPraHUYECKUX COCIMHECHUN.

IKCK/JIIO3UOHHAsE Xpomatorpadusi. CymHOCT MeTOAA.
OcobeHHOCTH MeXaHM3Ma yJepXKHBaHMs Mojekynd. Oobnactu
IIPUMEHEHMUSL.

JlurangooMenHast xpomarorpagus. CylmHOCTH MeToAA.
CopOenTel M mOABMWXKHBIE (a3bl JUIsl pa3felieHus aMHHOB U
aMUHOKHCIIOT.

AKuakocTh-KMIKOCTHAsA (pacnpeaeuTre/ibHas) XpoMarto-
rpapus. OcHoBbl Meroma. Koapduuuent pacnpeneneHus,
(bakTopsl, BAMSIOIMIME Ha €ro BenuuumHy. Hocurtenu, moaBuKHBIE
¢a3pr, TpeOoBanuss k HuM. [lonBuxuble ¢aszpl. [IpoTHBOTOUYHAS
xpomarorpadus. [Ipumepsl npuMeHeHUs.

Tonkocsoiinas u 6ymaxkHas xpomarorpadus.Teopernyeckue
OCHOBBI MeTo/10B. Bennunna Ry, ee cBi3b ¢ K03 UIMEHTOM
pacnpenenenusi. MeToibl ONpeneaeHns 3TOM BeandruHbl. DakTopbl
Ha Hee Biustomue. bymara nmns xpomarorpaduu, MOAJIOKKH,
copOeHThl  ans  ToHKocioWHoi — xpomartorpapuu  (TCX).
PacTtBopuTenu /i 6yMakHOM U TOHKOCIOWHON XpoMaTorpadpum.

TexHnka  TOMy4eHHS  XpOMATOrpaMM:  BOCXOJSIIA,
HUCXOJISIIAs, OJTHOMEpHas, JByMepHas u KpyroBasi.
Onektpodopernueckas OymaxkHas xpomatorpadus. MeTos
KaueCTBEHHOTO u KOJIMYECTBEHHOTO aHaim3a.

BricokoaddexruBnas TCX. O6mactu npuMeHEHHUS.
5. Cepxkpurnyeckasi uiougnas xpomarorpagus
CymHocts  Merona.  CBepxkputuyeckue  (QIJIIOMIIBI,
OCHOBHBIE MX CBOWCTBa (IUIOTHOCTb, BSI3KOCTh, KO3(duumeHT
mud¢ys3un). Kononku, obnactu npumenenns. CpaBHEHUE METOJI0B

BOXX, ra3oBou 51 CBEPXKPUTHYECKOMN GbroniHON
xpomarorpadumu.

6. DiekTpocenapanuoOHHbie MeTO/AbI

OcHoOBHBIE MIPUHIUIIBI 3JEKTPOCENapallMOHHBIX

pazneneHui. BapuaHTbl METONOB:  KANWUIAPHBIM  30HHBIN
aneKkTpodopes, KamuUIPHBIA n30Taxohope3, KammIISPHBIA Telb-
anekTpodopes, KalWIIPHOE U303JIeKTPO(POKyCHpPOBaHUE,
MHLIEJUISIpHAs 3JIEKTPOKUHETUYECKAS xpomartorpadus "
KalwuIsipHass  anekTpoxpomarorpadus.  DU3MKO-XUMHUYECKHUE
OCHOBBI. Arnmaparypa. JerexTopsl. Monudunuponanue
kanuuisipa. O01acTH NIPUMEHEHUsL.

3HaHMsA,  ymMeHHs U
HABBIKH, IOJy4aeMble B

npoiecce U3y4YeHust

B pe3yiabTaTe U3yUYeHUs TUCHUIIJIHHBI MAaruCTPaHT
JOJIKECH

3HATh:
- MeTOABl XpomaTorpaduyecKoro aHajiM3a W Kak HX
MOXHO HpI/IMeHSITB B 3aBHUCHMOCTH oT HOCTaBHCHHOﬁ




AUCHHUILTHHBI

aHAJTUTHUYCCKOH 3a7a49M;

- OCHOBHBIC IIOHATHUA M 3aKOHBI, JIC)KAIIIMC B OCHOBC

AHAIMTUYECKON XMMUU;

- OCHOBHBIE JIUTEpPATypHBIE HCTOYHUKH U CIIPABOYHYIO

JUTEpaTypy Mo  XpoMarorpaguieckuM MeToJ aM aHaJIu3a.

- MCETOAbI pa3;leneHH;1 BCIICCTB (XI/IMI/I‘-IGCKI/IG,
XpoMarorpaduieckue, SKCTPaKIIUOHHBIC);

- OCHOBHBIE JINTEPATYPHBIE UCTOYHUKH, CIIPABOYHYIO
JUTEpaTypy 1Mo aHATUTUIECKOMN

XUMHHA.

YMmeThb:
- BBIOMPATh ONTHMAJIBHBIH METOJ KA4eCTBEHHOTO U
KOJIMYECTBCHHOI'O aHaJIM3a BEISCTBA;
- MPOBOANTH JA0OPATOPHBIE OMBITH, OOBICHATH CYTh
KOHerTHI)IX peaKHI/If/'I Hn ux

aHAJTUTUYCCKUE 3¢ PexThI, opopMIIATH OTYETHYIO
JOKYMEHTAITUIO TI0 SKCIIEPUMEHTAITLHBIM
JTAaHHBIM.
Baagers:

- TEXHUKOM XUMUYECKHUX IKCIIEPUMEHTOB, IPOBEACHUS
MPOOUPOYHBIX PEAKITUH, HABBIKAMU

paboThl ¢ XUMUYECKOM MOCYI0M U MPOCTEHIIUMU TPUOOpaMu;
- MPOCTEUIITMMU OTIEPALIUSMH MPU BBITTOJTHEHUH KAYECTBEHHOTO U
KOJIMYECTBEHHOT O

aHaJIM3a BEIEeCTB;
- HaBBIKaMU T10 TIPOBEJICHUIO CUCTEMATUYECKOTO aHAIN3a
HEU3BECTHOTO COCTMHCHHS;
- METO/IaMU CTATHCTUYECKOI 00pabOTKH SKCTIEPUMEHTATBHBIX
pe3yJIbTaTOB.

O0beM IUCHMILIHHBI

BH/bI Y4eOHOI padoThI

Hu

Bua yueOHoi padoThl Bcero 2 cemecTp
4acoB

OO61mas TpyA0eMKOCTh AUCIUTIITMHBI 108 108

AynUTOpHBIE 3aHATHS 68 68

Jlexuun 34 34

[TpakTHueckue 3aHATHS 34 34

CamocrosTenbHas pabora 40 40

Hcnosb3yembie pecypcesl

HHPOPMALIMOHHO-

TeJIEKOMMYHHUKAIHOHHOM

ceTn «Internety,

HNHuTepHeT-pecypcnl

http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PI'b)



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

HH(popMaLMOHHbIE
TeXHOJIOTHH,
NPOrpaMMHBbIE CpeacTBa
" HH(OPMAIUOHHO-

CIIPABOYHBIC CUCTEMBI

http://elibrary.rsl.ru Hayanas snexkrponHas 6ubimoTeka
http://elibrary.ru/default.asp Poccuiickas HannoHambHas
o6ubnanoreka

http://primo.nlr.ru http://nbmgu.ru DnexTponnas oudiMoTEKa
Poccuiickoii rocynapcts

MaTepuanbno-Texnnqeckoe odecneuyeHue AUCHHUIIIMHBI

- IEKLOHHbIE ayJUTOPHH;
- AYJUTOPUH ISl CEMUHAPCKUX 3aHATHIA;

- IPOEKIMOHHOE 000PYIOBAHNE U KOMIIBIOTED;
- UHTEpPaKTUBHAs JIOCKa.

®opMbl  TEKyLIEI0 M

PYO€KHOr0 KOHTPOJISI

TectoBble 3a/1aHus, KOHTPOJIbHBIE PabOTHI, 3alIUTa pedepara.

DopmbI MPOMEXKYTOY-

HOT'0 KOHTPOJIsA

3auer.



http://nbmgu.ru/

