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Kadeapa xumun

Heas u3yyeHuss  auc-

IUIIJIMHBbI

Mensimu OCBOEHMSI
«Xpomartorpadusp> ABJISAIOTCSH:

- dbopMHUpOBaHHE Yy  MAarucTpaHTOB  IIEJIOCTHOTO
MpeJCTaBICHUs] O XpoMmaTorpa@UyecKux MeToAax aHaju3a;
O3HAKOMJICHHE C  COBPEMEHHBIM  COCTOSSHUEM  METOJIOB
xpomatorpaduu;

- (opmupoBaHue 3HaHUI ISl PAIMOHATIBLHOTO MOAX0/Aa K

AUCHHUIIIIMHBI

WCIIOB30BAaHUIO  XpoMarorpaduu B  aHAIM3E  XHUMHYECKUX
COEIUHEHUN.
MecT0 AMCHMILIMHBI B Juctummmaa — «Xpomartorpadus» OTHOCUTCI K

CTPYKTYpe o1on

MarucTpaTypsbl

JUCLUILIMHAM 110 BBIOOPY; U3y4aeTcsl BO 2 CEMECTPE; SABISETCS
albTEPHATUBHOU JHUCIUILINHE «AncopOrus U
MMOBEPXHOCTHBIE SABICHUSD.

OCHOBOH Il €€ OCBOCHMS SIBISIIOTCS 3HAHUS, YMEHHUS U
HaBBIKH, MTOJTy4aeMbI€ B TIPOIIECCE U3YUEHUsSI 0A30BBIX JAUCIUILIMH:
«Heopranunueckas XAMUS, «Opranuyueckas XHUMHSY,
«ABamuTHdeckas XuMuS», «Dusndeckas xuMus», «Duzndeckue
METOMbI UCCIIeTOBaHMAY, «DPu3nkay, «MaTeMaTuKa.

Komnerenuuu, ¢opmu-

pyembie B pe3yJbTare

OCBOCHHUSA JUCHHUIIJINHBI

B pe3syabTaTre 0ocBOEHHMS IMCUMILIMHBI 00y4arOIMiics
JAO0JIZKEH AEMOHCTPHUPOBATH cjeayromme pe3yJbTaThbl
o0pa3zoBaHmusi:

- Cnoco0eH OpraHu30BbIBaTh U PYKOBOJIUTH pabOTON KOMaH[BbI,

BbIpabarbiBass ~ KOMAHIHYIO  CTPATe€rWi0  JUIS  JTOCTHIKCHHS
nocrasiennoi e (YK-3);
- CnocobeH POBOIUTH MaTeHTHO-UH(POPMAI[MOHHBIE

HUCCICIOBaHUs B BBI6paHHOﬁ 00J1aCTH XUMHUH WA CMEXKHBIX HayK

(TTK-2).

Conep:xanue

AUCHUITIIMHBI

1. OcHOBHBIE IOHSITHS U ONIPeIeTeHUsl
CymHocts  XpoMaTorpaguyeckoro meronaa. Mcropusi ero
BO3HUKHOBEHHUsI. COBPEMEHHOE COCTOSIHHE METO/Ja W OO0JIaCTH
NPUMEHEHHsI, 3HAaUEHUE U MECTO CPeOu IPYTUX aHAIUTHYECKUX
METOJIOB. Pesxnm Xpomarorpadhudeckux MIPOIIECCOB:
(GpOHTANBHBIN, BBITECHUTENBbHBIA, AM0eHTHBIN. Kitaccuduxanms
XpoMaTorpauuecKux METOAOB IO arperaTHOMY COCTOSTHUIO (a3,
MEXaHU3My B3aUMOJICHCTBUSL cOpOAT-COPOEHT, MPUMEHIEMO
TEXHUKE, CITIOCO0Y OTHOCUTEIBLHOTO TIEpeMeIeHus ¢as.
2. TeopeTnyeckue 0OCHOBBI XpoMaTorpapumn
OcHOBHBIE XapaKTepUCTUKU XpomaTorpaduueckoro




nporecca. Koaddunuent pacnpeneneHus. Y aepKuBaeMblii 00beM
u Bpems yaepxkuBanus. Koapoumuent emxoctu. Kosddumument
yaepkuBanusi, ero Qusndyeckuii cmbicia. CeleKTUBHOCTh U
3¢ EKTUBHOCTD XpoMaTorpaduyeckoro pasaeseHus.
Koaddurnment paznenenns. Pazpemenue.

Teopuss paBHOBecHOU Xxpomarorpaduu. CBsi3b CKOPOCTH
MepeMEeIIeHUsT BEIIECTBA BJOJb  CJIOS HEMOJABMXKHOWU (ha3bl C
KOX(QPHUIMEHTOM  pacmpeleneHuss ¢ HU30TepMOH  copOuuu.
3aBucuUMOCTh (GOpMBI  Xpomarorpaduyeckoro MnukKa OT BHJA
H30TEPMBI COPOLIMH.

Pa3mbiBanne xpomarorpadudeckoil 30HbI U €ro (pU3nvecKue
npuunHabl. HepaBHoBecHas xpomarorpadus. OCHOBBI KOHILIEIIIHH
TEOPETUUECKUX Taperioxk, CBSI3b c MPOTUBOTOYHBIM
pacnpeziesieHueM. Yucino TEOPETUYECKUX  TapejoK U
s¢dextuBHOCT,  KOJOHKH. [lomstue BOTT. Hepocratku
KOHLENIUN TEOPETUYECKUX TapEJIOK.

Kunernueckue Tteopuu xpomatorpaduu. DakTophl,
BIMSIOIIME HA pa3MbiBaHMe 30H (BuxpeBas nuddysus,
MoJeKysipHass TudQy3us, CONPOTHBICHHE MAacCOlepenadyd B
MOABMKHOM M HemoaABWXHOM (azax). 3aBucumocts BOTT ot
CKOpOCTH TOTOKA. YpaBHeHue Ban-lleemrepa. IlpuHumnuanbHas
cxema xpomarorpacda. Beibop napamerpoB xpomarorpaduyeckoro
ompeneneHusi. Mnentudukanus BemiecTB. KoMMUeCKTBEHHBIH
aHanu3. W3mepenue miomazgei M BBHICOT NMKOB. MeToabl
BHYTPEHHEr0 M BHEIIHEro CTaHAapToB. VcTouHMKM OmIMOOK,
BOCIIPOU3BOJUMOCTb U3MEPEHUM.

3. T'a3oBas xpomaTorpadus

[Ipyamun  meroma. TeopeTHMueckue OCHOBBI  METOJA.
Onpenensiembie BELIECTBA. OcHoBHbIE AHAIUTUYECKUE
XapakTepuCTUKH. ['a30-agcopOLMOHHAs M Ta30-)KUIKOCTHas
xpomarorpadus.

Ammaparypa JUIS ra3oBou Xpomatorpaguu.
Xpomarorpapuueckie  KOJOHKH, TEpPMOCTaThl,  JETEKTOPHI.
Knaccudukanus IeTeKTOpoB M MX BaKHEHIINE XapaKTepUCTHKH
(JIMHEHHOCTh,  YYBCTBUTEIBHOCTh, OTHOIIEHHWE CHUTHAJ/IIYM,
npenen ooHapyxeHus). [IporpaMmmupoBanue TeMIeparyphl.

l'a3pl-HOoCcHUTENM, anCcOpOEHTHI U  HEMOJBMXKHbBIE  (hasbl,
TpeboBaHus K HUM. MoauduuupoBanue Hocutenei. Peakionnas
razoBas xpomarorpadusa. BoicokoaddexTuBHas KanuuisipHas
xpomarorpadus. [Ipumepsl mpuMeHeHUs.

KauecTBeHHBII ra3zo-xpomaTtorpadudecKuii aHalm3.
Wnentudukays BEIIECTB HAa OCHOBE BEIHMYMHBI YAEPKUBAHUS.
Meton TtecrepoB. Muaekcwl ynepxkuBanus Kopaua. McTouHumku
MOTPEIIHOCTEN NIPU UX olNpeaeneHnu. MeToinka KOJIMYeCTBEHHON
ra3zoBoil xpomaTorpaduu.

Xpomaro-macc-criekrpoMeTpusi. OGIacTi MpUMEHEHHS.

4. KuakoctHasi xpomatorpadusi

[TpuHumn METO/1. Omnpenensemble BELIECTBA.
AHaIUTHYECKUE XapaKTEePUCTUKHI COBPEMEHHOM
BbIcOK03(pexTruBHOM xpomarorpaduu (BOXKX). Anmaparypa mis
KUJIKOCTHOM  Xpomatorpaduu. KugkocTtHele XpomaTtorpadbl
(xomoHouHbIe, Kanwuisipabie). Hacocel. Bronbl mpo6. Komonku.




JlerexTopsl 1 ux BeIOOP. [ToaroToBKa mpoowI.

AncopOunoHHas xpomarorpadus. OcHoBHbIE
MPEJCTaBICHUsI O MEXaHU3MEe JKUAKOCTHOM aacopOLIuOHHON
xpomatorpadun (JKAX): posib XUMUU MOBEPXHOCTH aICOPOCHTA U
MPUPOABI KUJIKON MOABMKHON (a3bl. CUIIMKarenb, ero CTpykTypa
U XHMHUS TIOBEPXHOCTH. MoIu(UIMPOBaHHBIE CHIIMKArely,
MPUHIIMIIBI UX MOJIy4eHUs U cBoicTBa. OKCHU aTIOMUHUS U IPYTUE
copbentsl B JXXAX. TpeboBanus k HuMm. [lomBumxkHas dasa
(amroeHT) u TpeboBaHUs K HeW. Droupyrouas Cuiia MOJBHXKHOM
(a3bl, HIIIOOTPOIIHEIC Psi/ibl. BiausiHUe IpUpPOABI M cOCTaBa IIIOEHTA
Ha cenekTuBHOCTh pazaeneHus B JKAX. HM3okparudeckoe u
IpaJUEHTHOE  DJJIIoMpoBaHME. BuusHue  TemmepaTypsl  Ha
JIOUPOBAHUE.

HopmaneHo-¢pazoBass XAX wa cwiumkarene. Mogenu
yIEepP>KUBAHUS M TUIIBI B3aUMOJICUCTBUS copOaTa ¢ MOBEPXHOCTHIO
copbenTa. Ponp Bogsl. O0nacTu npuMeHeHHs: HOpMallbHO-(ha30BOM
KAX.

ObpaxenHo-¢pazoBas xpomarorpadus Ha
MOJTUGUIMPOBAHHBIX COpOeHTax. MeXaHU3Mbl  yIep>KUBaHMUSL.
ConbBopobHast Teopus yaep>KuBaHUA. BiusHue CTPYKTYpbI
copbaroB Ha yIepKUBaHUE (nuronbHbIN MOMEHT,
MOJIAPU3YEMOCTh, OOBEMBl MOJEKYJ, IUIOMaab THAPO(POOHOH
MIOBEPXHOCTH). BiMsiHUE COOTHOIEHUS MOJISPHBIX U HETOJSIPHBIX
Tpynn, BHYTPUMOIEKYJSIPHBIX  CBSI3€M W pacmpeieneHus
ANEKTPOHHOW IUIOTHOCTM B  MOJIEKyJdax copOaTta Ha HX
ynepxxuBanue. [Ipumenenue obpamenHo-(azonoit BOXKX.

HNonooomennass xpomarorpagusi. CylnHOCTH METOJa.
OcCHOBHBIE TPEACTAaBICHUS O MEXaHU3ME HOHHOro OOMeHa.
HNonoobmenHoe paBHOBECHE. Koncranra paBHOBECHS,
CEeNIeKTUBHOCTh, (aKkTOp pasfeneHus. Psaabpl CEIeKTUBHOCTH.
Kunernka wmonHoro oOmena. MoHHBIE OOMEH B HEBOAHBIX H
CMEIIaHHBIX CPellax.

Heopranuueckne u opraHnyeckue HWOHOOOMEHHMKH, WX
knaccudukanus. KowmmiekcooOpasytomue copOeHTsl. Puznko-
XUMHYECKHE CBOWCTBAa HMOHOOOMEHHHKOB (OOMEHHasi €MKOCTb,
HaOyxaHHUe, TepMUYECKas U pPeaKLMOHHAs YCTOWYMBOCTh). CHUHTE3
MOHOOOMEHHHUKOB.

HNonnplii oOMeH B KoyioHKax. [IpuMmeHeHue B aHammse.
Omnpenenenue oOIIEH COIEBONM KOHIIEHTPAINH, KOHIIEHTPHUPOBAHUE
MHUKpOIIpUMecel M3 pa30aBlIeHHBIX pacTBOpoB. Paznenenue
JJIEMEHTOB €  OJM3KMUMHM  XHMUYECKUMH  CBOICTBaMH U
aMUHOKHCIIOT.

HNonnan xpomarorpadusi. OcHOBBI MOHHOMN
xpomarorpadpun (MX). Copbentsl, TpeOoBanuss Kk HuM. CuHTE3
copOeHToB. BpIOOp CcOpOEHTOB, pa3mep dYacTHIl, MaTpHIIa,
(GyHKIMOHATBHBIE TPYNIBL. BpeMs ynep>KuBaHHs MOHA, €ro CBS3b
¢ KO3(pPUIIMEHTOM CENEeKTHBHOCTH, OOMEHHOW EMKOCThIO,
o0beMoM  copOeHTa. OmoeHThl. CocTaB W AIIOMpYOIIas
cocoOHOCTh. Bmmsitnme pH W KOHIEHTpanuM diIIOEHTAa Ha
yaep>KuBaHHe HOHOB. Ammaparypa ani MX, cnocoOsl
JNETeKTUpOBaHUA. J[BYXKOJOHOYHAsI U OJHOKOJIOHOYHAs HOHHAas
xpomarorpadus. YcIoBUs OIpeNeleHUs] aHWOHOB M KAaTHOHOB.




[Tpumepsl npumenennss X B aHanu3e cMeceil HEOPraHMYECKUX U
OpPraHMYECKUX AaHHMOHOB U KAaTHOHOB.

Houn-napuass  xpomarorpadgmusi. CymHOCTH  METOJA.
HopmanpHo-(ha3oBass u  oOpameHHo-(a3oBasi ~ HOH-TIapHAs
xpomatorpadus. IlpumeHeHue B aHaluM3e OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHUM.

IKCKI03UOHHAsA xpomatorpadus. CylmHOCTH METOJA.
OcoOeHHOCTH MeXaHHM3Ma yAepKHBaHUS Mojekyl. Oomactu
MIPUMEHEHHS.

Jlurannodmennasa xpomartorpagus. CymHOCTP MeToja.
CopOenTsl M mOABIKHBIE (ha3bl ISl pa3felieHus aMHHOB U
AMUHOKHCIIOT.

AKuaKocTh-KMAKOCTHAs (pacnpeaejnTe/bHas) XpoMarTo-
rpadus. OcHoBel Meroma. Koapdumment pacnpeneneHus,
(dakTopbl, BAMSIONIME Ha €ro BeiauuuHy. HocuTenu, moaBMKHbBIE
¢a3pr, TpeboBanuss k HuM. [lomBmxable ¢aszpl. [IpoTHBOTOUYHAS
xpomatorpadus. [Ipumeps! npumeHeHUs.

Tonkocsoiinas u 6ymakHas xpomarorpadus.Teopernyeckue
OCHOBBI MeTO/I0B. Bemnumna R, ee cB3b ¢ KOd(hUIHEHTOM
pacnpenenenus. MeTonbl onpeneneHus 3Tol BeIuuuHbl. DakTopbl
Ha Hee Bhustomme. bymara mns xpomarorpaduu, TMOATIOXKKH,
copOeHThl  ansi  ToHKocioWHoi — xpomartorpaduu  (TCX).
PactBopureny s OyMakHON ¥ TOHKOCIOWHON XpoMarorpapuu.

TexHnka  moaydeHMss ~ XpoOMaTOrpaMM:  BOCXOZsAIIas,
HUCXOZAIIas, OJIHOMEpHaf, JByMepHas u Kpyrosasl.
Onextpodoperndeckas OymakHas xpomarorpadus. Meromsl
KaueCTBEHHOTO U KOJIMYECTBEHHOTO aHaJIM3a.

Bricokoaddexrusnas TCX. Obmactu npuMeHEHHUsI.
5. Cepxkpurnyeckasi gurouanas xpomarorpadus
CymHocts  MeToma.  CBepxkpuThyeckue  (QIrousl,
OCHOBHBIE MX CBOMCTBa (IJIOTHOCTb, BSI3KOCTh, KOA(P(UIUEHT
muddysun). Kononku, obnactu npumenenusi. CpaBHEHHE METO/IOB

BOXX, razoBou u CBEPXKPUTHYECKOM ¢barounHON
Xxpomarorpapuu.

6. D1ekTpocenapaluOHHbIe METO/AbI

OcHOBHBIE HPUHIUIIBI 3JIeKTpOocenapaiOHHbIX

pazgeneHuidi. BapuaHThl  METONOB: KANWUISIPHBIM  30HHBIN
anekTpodopes, KanWUIPHBIA n30Taxodopes, KanWIISPHBIA T'ellb-
anexkTpodopes, KaluuIIpHOE M303JIeKTPOPOKYCHPOBAHUE,
MHUIIeIUIIpHAsT AIIEKTPOKMHETHYECKass  Xpomarorpadus U
KalmUIsIpHas  AnekTpoxpomarorpadus.  DU3NKO-XUMHUYECKHUE
OCHOBBI. Anmnaparypa. JleTekTopsl. MoudunmupoBanue
kanmuuisipa. O61acTy IPUMEHEHHS.

3HaHus, yMeHud "
HaBBIKH, IOJIy4aeMble¢ B
npoiecce N3y4eHHUst

AUCIHHUITINHbI

B pe3yjabTaTe H3y4CeHU JUCHUIIMHBI MArHCTPaAHT

JOJIKEH
3HaTh:
- METOJIbI XpOMAaTorpaduyeckoro aHaau3a U Kak HUX
MOXXHO TIPUMEHSATH B 3aBHCHMOCTH OT IIOCTaBJIEHHOM

aHAJIMTUYUECKOM 3aJ1a4H;
- OCHOBHEIC IOHATUS W 3aKOHEI, JE)KaIllie B OCHOBE
aHAJIUTUYECKON XUMUM;




- OCHOBHBIE JINTEPAaTypHbIE HCTOYHUKA M CIPABOYHYIO
JUTEpaTypy M0 XpoMaTorpauueckuM METO/IaM aHaJIH3a.
- METOJbl pa3fielieHus BEUIeCTB (XMMHYECKHE,
xpomatorpaduueckue, SIKCTPaKIIMOHHBIC);
- OCHOBHBIE JINTEPATYPHbIE HUCTOYHUKH, CIPABOYHYIO
JUTEPaTypy MO aHAUTUTHYECKON
XUMUH.

Ymern:

- BBIOMpATh ONTHUMAJIbHBIH
KOJINYECTBEHHOT'O aHAJIN3a BEIECTBA;
- IPOBOANUTH J1a0OPATOPHBIE ONBITH, OOBACHATH CYTh
KOHKPETHBIX PEaKkIHidi U UX aHanuTuieckue 3PpQeKTsi, 0oPopMIIsITh
OTYETHYIO JOKYMEHTALIUIO 110 SKCIEPUMEHTAIbHBIM JaHHBIM.

METOJ, KA4YECTBECHHOI'O H

Baaners:

- TEXHUKOM  XUMHUYECKHX  OIKCIIEPUMEHTOB,
NpOOUPOYHBIX peakluil, HaBbIKAMH PaOOTEHI
MOCYAOH U IPOCTEUIINMU prbopamu;

- IPOCTEUIIMMU ONEpalUsAMU IIPU BBIIIOJIHEHUN Kauy€CTBEHHOTO U
KOJIMYECTBEHHOI0 aHaJIN3a BEILECTB;
- HaBBIKAMH II0 IPOBEACHHUIO
HEU3BECTHOT'O COECIMHEHMS;

- METO/JaMH CTaTUCTUYECKON 0OpabOTKM 3SKCIepUMEHTAbHBIX
pe3yJIbTaTOB.

MIPOBEICHUS
C XHUMHUYECKOH

CUCTEMATHYCCKOI'O aHajIn3a

O0beM OUCHMILIMHBI |

BHU/IbI YU4eOHOIi padoThI

Buj yueOHoii padoThl Bcero 2 cemecTp
4acoB

O061mas TpyA0EMKOCTh AUCHUTLINHBI 144 144

AyIUTOpHBIE 3aHATHUS 68 68

Jlexmun 34 34

[IpakTiueckue 3aHATUS 34 34

CamocTosTenpHas padora 76 76

Hcnosb3yembie pecypcesl
UHGpOPMALHOHHO-
TeJ1eKOMMYHUKAINOHHOM
ceTH «Internet»,
HHGOpMALMOHHbIE

TEXHOJIO0I'NH,

HNHuTepHeT-pecypcsl

http://fizrast.ru/sitemap.html

http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PT'b)

http://elibrary.rsl.ru Hayunas snekrponnas Oubmmnoreka
http://elibrary.ru/default.asp Poccuiickast HaroHaIbHAS
OoubmoTeka



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

NporpaMMHbIe cpeIcTBa
U HHPOPMAIIHOHHO-

CIIPaAaBOYHBIC CUCTEMBbI

http://primo.nlr.ru http://nbmgu.ru DaexTponnas 6ubIMoTEKA
Poccuiickoii rocynapcTts

MaTepuajibHO-TeXHUYeCKoe o0ecneyeHue TUCIUILTHHbI

- JIGKIIMOHHBIE ayIUTOPHUH;

- ayAUTOPUH ISl CEMUHAPCKUX 3aHATU;

- IPOEKIIMOHHOE 000PYA0BAHHUE U KOMIIBIOTED;
- UHTEPAaKTUBHAsA JOCKa.

®opMbl  TeKymero H

PY0eKHOT0 KOHTPOJIsI

TectoBbie 3a/1aHus, KOHTPOJIbHBIE PaOOTHI, 3alTUTa pedepara.

®opMbI  NIPOMEKYTOY-

HOT'0 KOHTPOJISt

3auer.



http://nbmgu.ru/

