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MNOACHUTEJBHASA 3AIINCKA

VYyeOnass auciuiuiiHa «XpoMaTO-MacC-CIEKTPAIbHBIA aHANU3)»  SIBISIETCS
OJIHOM M3 BaOKHEUIIUX IUCUUIUIMH B CUCTEME XMMHUYECKOTO 00pa30BaHUsS XMMHUKOB-
aHAMUTUKOB. [luCUUIUIMHA OTHOCHUTCS K OOJIACTH COBPEMEHHOM aHaJIMTHYECKOU
XUMHUH U SBISIETCS OCOOCHHO aKTyaJIbHOW MPHU MOJTOTOBKE CHEI[UATMCTOB, TOTOBBIX
pemaTth akTyaldbHble 3aJa4d HAa COBPEMEHHOM aHAJUTHYECKOM OOOpYIOBaHUHU.
W3yyeHne JaHHOM JUCUUIUIMHBI ONHUPAETCI HA 3HAHUE CTYJEHTAMH OCHOB
aHAJIMTUYECKOU, (PU3NYECKOM, OpraHNUECKONH XUMHUU U XpoMaTorpaduu.

XpomaTo-Macc-CIeKTPadbHbIA ~ aHalW3 — OATO AHAJUTUYECKHM METO.,
COYETAIOIINKA B cebe MpeuMyIecTBa XpomMaTorpaguu U Macc-CIeKTPOMETPUH IS
paszzeneHus ¥ uAeHTU(UKALNYA KOMIIOHEHTOB CIIOKHBIX cMecell. JlaHHbIi MeTon nact
BO3MOKHOCTbh aHAJIN3a CMECEH, COCTOSIIIMX M3 ThICAY XMMHUYECKMX COCAUHECHHU, U
WCITOJIB3YETCS ISl PA3JINYHBIX aHAIMTOB: OT HEOPTaHUYECKUX MOHOB JI0 CIIOKHEHIINX
OMONOJIMMEPOB, BKIIIOYasi OEJIKHU, YIJIEBObl, HYKJIEHHOBBIE KUCIIOTHI.

XpoMaro-mMacc-CEeKTPOMETpUsS HaxoauT dS(PPEKTUBHOE MPUMEHEHUE MJis
perieHust Kak (pyHIaMEHTaJbHBIX HCCIEAOBATENbCKUX 3a7a4, TaK U MPAKTUYECKHX
3aJa4 B DKOJIOTUYECKOM MOHUTOPUHIE, KPUMUHAIUCTUKE, He(PTeXUMUYECKOU
MIPOMBIIIUICHHOCTH, OWOJIOTUM W MEAMIIMHE, JOMUHI-KOHTPOJE M MHOTHX JPYTHX
o0nacTsx.

esu u 3axa4u y4eOHOM AU CHUTIIHMHBI

Henr panHHOil y4yeOHOW JMCUMIVIMHBI — CcQOPMHpPOBAaTH Yy Oyayliero
CHEUAINCTa-XUMUKAa TaKyl) CHCTEMY TEOPETHYECKHX U NPAKTUYECKUX 3HAHUU B
00JacTu XpoMaTorpa@uu U Macc-ClieKTpPOMETPUH, KOTOpasi IO3BOJIMT MY B Oyaylen
npodeCCUOHAIBHONU JEATEeNIbHOCTH 00OCHOBaTh BBIOOP HamboOJiee ONTUMAILHOTO
cnoco0a pemeHus: KOHKPETHBIX AaHAJIMTHYECKUX 3a/ad MO0 WACHTU(PUKALMH U
YCTaHOBJICHUIO KOJIMYECTBEHHOTO COJEPKAHUSI KOMIIOHEHTOB B CJIOKHBIX 110 COCTaBY
00BEKTaXx.

3anaumn JaHHON y4eOHOI TUCHUIINHBI:

- O3HAaKOMHTH CTYAECHTOB C TEOPETUYECKUMHU OCHOBaAMHU XpOMaTO-Macc-
CHEKTPAJIbHOIO aHAJIN3A,

- JaThb Pa3BEPHYTYIO XapaKTEPUCTUKY OCOOEHHOCTEH MPaKTHUECKOIro
VCITOJIB30BAHUSI OCHOBHBIX BAPMAHTOB XPOMATO-MacC-CIIEKTPAJIbHOTO aHAJIN3A.

- MoKa3aTh MNpPU HU3YYEHUH Kypca TECHYI0 CBS3b XpPOMAaTO-Macc-
CHEKTPAJIbHOIO0 aHaliu3a C HOBEUIIMMHU JOCTHKEHHMSIMU APYTHMX HAayK U €€ pojib B
Pa3BUTHH 3TUX HAYK MyTE€M pa3pabOTKX HOBBIX METOJIOB aHAJIN3a U KOHTPOJIS;

- chopMUpOBaTh HABBIKM CaMOCTOSITENIbHOW padOThl C y4eOHOU W
CIIEUAIBHOU JINTEPATYPOU;

- O3HAKOMUTh C METOJaMH MPOBEACHUS MAacC-CIEKTPOMETPUUYECKOrO
aHanu3a ¥ cPOpMUPOBATh HABBIKM HHTEPIPETAIIMHM MACC-CIEKTPOB OPTaHUYECKUX
COEIMHEHHUI Ha OCHOBE 3aKOHOMEPHOCTEN MacC-CIIEKTPAIIBHOTO pacnaa.

- chopMUpOBATh MPEACTABICHUS O BO3MOXXHOCTH  IPAKTHUECKOTO
IPUMEHEHUSI MACC-CIIEKTPOMETPUYECKOTO U XPOMATO-MaCC-CHEKTPOMETPHUYECKOTO
aHaJli3a B pa3IMYHBIX 00J1ACTAX YEJIOBEUECKOH 1eATeIbHOCTH.
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MecTo y4yeOHOM IMCHUIIHHBI B CUCTEME IMOATOTOBKH CIEUATNCTA C BBICHIUM
o0Opa3oBaHUEM.

VYyeOHass AUCHMIUIMHA OTHOCUTCA K MOAyIo «MeToasl HucciaeqoBaHus
CTPYKTYPBI BEILIECTBA» KOMIIOHEHTA YUPEKICHUSI BBICILIETO 00pa30BaHMsI.

CBsi3m c JApyruMu y4eOHBIMU JUCHUIUIMHAMHU. YueOHas JUCUUILUIMHA
«XpoMaTo-Macc-CIeKTPAIbHbINA aHalu3» Oa3upyeTcss Ha 3HAHUSX, MOTYYEHHBIX
CTyICHTAaMU pAHEE B XOJ€ U3YYEHUA JUCHUIUINH «AHAJIUTAYECKass XHUMUS»,
«HCTpyMEHTaNnbHbIE U XpoMmaTorpaduueckue METOAbl aHaiu3a», «OpraHudyeckas
XUMUSY, «DU3NYECKAs] XUMUS.

TpeOoBaHus K KOMIIETEHIIUAM

OcBoeHue y4eOHOW AMCHMIUIMHBI «XpOMAaTO-MACC-CIIEKTPAJIbHBIN aHaIu3a»
JOJDKHO 00eCTIeYnTh (POPMHUPOBAHUE CICAYIOMNX KOMIIETECHITHH:

Cneyuanuzupoeannvle KOMnemeHyuu.

OneHuBaTh BO3MOXHOCTM M OIPAaHHYEHHUS MAacC-CHEKTPOMETPUYECKHX,
MarHeTO-XMMUYECKUX U DJJIEKTPOONTHYECKUX METOJOB, METOJOB 3JIEKTPOHHOM,
KOJIeOaTebHON U BpAaIlaTEIbHOM CHEKTPOCKOMHUH ISl UCCIIEIOBAHUS XUMHYECKHX
CO€JIMHEHUM, TPOOIIEMBI MMOTYUYEHUS, PETUCTPAIIUN U UHTEPIIPETAIIUU CIIEKTPOB.

B pesynbraTe ocBoeHUs y4eOHOM TUCHUIUIMHBI CTYI€HT AOJKEH:

3HATH:

— OCOOCHHOCTH YCTPOWCTBAa M (PYHKIMOHUPOBAaHUS OOOPYIOBaHMS NpU
OCYULIECTBJICHUM aHajIu3a C UCIOJIb30BAaHUEM IPUEMOB ra30BOM XpomaTorpapuu c
MacC-CIEKTPOMETPUYECKHUM OIPEACIIEHUEM,

— O0COOEHHOCTM YCTpPOMCTBA M (PYHKIIMOHMpPOBaHUS OOOpPYAOBAHUS MPHU
OCYULIECTBJICHUM aHAJIU3a C UCIOIb30BAHUEM IIPUEMOB KUIKOCTHOU XpomaTorpaduu
C MacC-CHEKTPOMETPUUYECKHUM OIPENCIICHUEM,

- TEOPETUYECKHE OCHOBBI pPA3JIMYHBIX CIOCOOOB HOHU3ALMKA BEUIECTB H
O0COOEHHOCTH UX MPUMEHEHUS B MacC-CIIEKTPaIbHOM aHAIIN3E;

- OPUHIUI JIEUCTBUS U TEXHUYECKHE BO3MOYKHOCTH OCHOBHBIX THIIOB Macc-
aHaJInu3aTOpOB;

- XapakTep HAYYHbIX M TMPAKTUYECKUX 3a7a4, PEIIAEMbIX C IOMOIIbIO
Pa3IMYHOrO0 XPOMATO-MaCC-CIEKTPOMETPUYECKOTO 000PYyI0BaHMS;

- OCHOBHBIE METPOJIOTUYECKHE XaPAKTEPUCTUKN COOTBETCTBYIOIIETO XPOMATO-
Macc-CIIEKTPOMETPUUECKOT0 000PYA0BAHUS.

yMeETh:

- IeJIaTh OCO3HAHHBIN BEIOOP ONTUMAIBLHOTO U Hanbosiee 3(hPeKTUBHOTO METO1a
aHanM3a, C YYETOM OCOOEHHOCTEH aHaluTa, AaHaJIU3UpPyeMoro oObeKTa U
MOCTaBJICHHOM 3aJ1auM;

- oOpamaTbCsi C MPEACTABICHHBIMU Ha JTAOOPATOPHOM MPAKTHUKYME THUIIAMHU
aHAJIMTHUYECKOr0 000PYy10BAHMUS;

- IPOBOJUTH 00PaOOTKY W MHTEPIPETAIUI0 EPBUUHBIX IKCIIEPUMEHTAIBHBIX
JIAHHBIX, OJIYY€HHBIX C UCMOJIb30BAHUEM U3y4aeMbIX METO/IOB aHAJIU3a.

BJIA/IETh:



- 00mieii METOAOJIOTHEW W HAaBBIKAMH TMPOBEIACHUS aAHATUTHYCCKUX
UCCJEIOBAHUM HA TMPEJCTAaBICHHBIX B JIA0OPATOPHOM TMPAKTUKYME THMax
XpoMaTorpaduyecKkoro u XxpoMaTo-mMacc-ClieKTPOMETPUYECKOTO 000PYI0BAHUS.

Crpykrypa y4eOHOM I1CHUIIINHBI

JucuuninuHa usydaercs B / ceMecTpe. B cOOTBETCTBMM € y4eOHBIM IJIAHOM
BCEr0 Ha M3y4YeHHE YUEOHOH AMCHUIUIMHBI «XPOMaTO-MacC-CIEKTPAIbHbIA aHaIU3»
OTBEJICHO /ISl 0YHOM (pOPMBI TIOSTyueHus Bbiciiero oopazoBanus — 102 gaca, B ToM
gucie 50 aynutopHbIX yacoB: Jekiuu — 30 4acoB, mabopatopHble 3aHATH — 12 4acos,
CEMHHAPCKUE 3aHATHA — § yacoB. 13 Hux:

Jlextuu — 30 yacoB, JabopaTopHbIE 3aHATUSA — 12 4acoB, CEMUHAPCKUE 3aHITHS
— 6 4acoB, yIpaBiisieMasi CaMOCTOsTeNIbHast paboTa — 2 Jaca.

TpyaoeMKoCcTh y4eOHOU JUCHUILIMHBI COCTABIISIET 3 3a4ETHBIE €ANHUIIBL.

dopma NpoOMEKyTOUYHON aTTECTALUU — 3a4eT.



COJEPXKXAHUE YYEBHOI'O MATEPHAJUIA

Paznen 1. BBegeHue B XpoMaTo-Macc-ClIEKTPOMETPHIO.

Tema 1.1. Hemopusa pazeumusn xpomamo-macc-cnekmpomempuu. OcrHosHule
mepMUHbL U ROHAMUA 8 00]1ACIU XPOMAMO-MACC-CHEKMPOMEMPULECKO20 AHAIU3A

Beenenue. Hcrtopusi co3manusi Mmacc-criekrpomerpuu. OOIue TOHATHS U
onpenenenus. biaok-cxema macc-criektpomerpa. [loHaTre Macchl, UCHOJIb3yeMON B
Macc-criekTpomeTpuu. OTHOIIEHHME MacChl K 3apsjy KakK OCHOBHOM mapameTp
UJCHTU(UKAIINN BEIICCTB B MACC-CIIEKTPOMETPHH.

Paspnen 2. OcHOBBI ra30Boii XpOMAaTO-MacC-CIIEKTPOMETPHH.

Tema 2.1. Ycmpoiicmeo I'X-MC ob6opyoosanusn, npunyun padomsl u
¢yukyuu paznuunvix 3nemenmos munuynou cucmemut I'’X-MC.

VYerpoiictBo ['X-MC  oOopynoBanusi, (QyHKUMH Pa3IUYHBIX 3JEMEHTOB
tunnyHoit cuctembl ['X/MC. Haubonee pacnpoctpanennsie unrepdericel I'X-MC.
[Tpuniunel paboThl U OCHOBHBIE 3JeMeHTHl uHTepdericoB ['X-MC, coenunenus
uHTepdeiica u kojsoHkU. Haumbosee pacnpocTpaHEHHbIE MacC-aHAIU3aTOPHI.
[IpeumymectBa u orpanudenus ['X/MC ananuza. O6nacte npumenenust ['X/MC.
Nudopmarnusi, mosrydaemasi Ipu aHaJIU3€ B PA3IMYHBIX PEKUMaX HOHU3ALIUU.

Tema 2.2. Ocooennocmu ewvioopa ycinoeuit I'X npu ucnonvzoeanuu MC-
0emeKmupo6aHus.

[Tapamerpsl ['X, umeromme ocoboe 3HAUYE€HHWE MpPU HCHOJIb30BaHMM MC-
neTekTupoBaHus. OCHOBHBIE THUITBI HCTapuTeneil mpoo, ucnonb3dyembix ais ['X-MC,
WX CpaBHUTENbHAs XapakTepucTuka. [Ipupoma HemoaBuxkHON (azbl U mapaMeTpsl
KOJIOHOK, Tmoaxoasuux st ucnonb3oBanus ¢ ['X-MC. Ilpupoga m mopxopsiue
ckopoctH noToka raza-nocurens [ X qst [’ X-MC ananuza.

Tema 2.3. Ocobennocmu  6600a npoovt npu I'X ananusze.
Xpomamozpaguueckue npuemovt noeviwenus uyecmeumenvnocmu I'X-MC
memooa. I'X ananusz pasnoeecroit napoeoii ¢ghazol.

JluckpuMuHaIyus KOMIOHEHTOB Ipo0. O0beM BBoj1a poOkl. [Ipu3paunbie MUKy.
OcHoBHBIE cTTOCOOBI (HOKYCHPOBKHU aHATUTOB. BeIOOp pacTBOpHTENS MPOOHI.

AHanu3 paBHOBecHOU mapoBoi (aszel. [Ipumenenue. YcTpoicTBO M MIPUHITUT
paboTel mapodasHbIX aBTocamIiuiepoB. OCHOBHBIC MapaMeTPhl, BIIUSIONIME Ha
s dexTUBHOCTH Tapo(a3zHOTO aHAIH3A.

Pazgea 3. CnocoObI HOHU3ALMH, HCIIOJIb3yeMbIe B MACC-CIIEKTPOMETPHH.

Tema 3.1. Cnocobwvt uonuzayuu 6 eaxKyyme: 3J1eKMpPOHHAA, XUMUUECKA,
noneeas, (pomoHHas UOHU3AUUAL.

DNeKTpoHHAsT HWOHHW3alHs, YCTPOWCTBO HWCTOYHHMKA, NPHHIMI METOa,
OCOOCHHOCTH  OCYIIECTBIICHHS, DHEPrus HWOHU3AIMH, II0JIy9aeMble  HOHBI,
dbparmeHTaius, OMOJINOTEYHBIHN TOUCK.



Xumunyeckass noHuszauus B ['X, yCTpOMCTBO HMCTOYHMKA, NMPHUHIUII METOIA,
OCOOEHHOCTH OCYIIECTBIICHUSI, Ta3bl-PeareHThl, YHEPrusi MOHHU3ALMU, MOIydaeMble
WOHBI, (hparMeHTaIlMs, MOJOKUTENbHAS U OTPULIATEeNIbHAS HOHU3AIIMSL.

K
0 Nonuzanus hoToHamu, mojieBas HOHU3AIMS/TI0NeBas JecopOius, XuMuueckas
MOHU3aIs C YYaCTUEM PACTBOPUTEIIA. Y CTPOMCTBO UCTOYHUKOB, ITPUHIIMI METOJOB,
OCOOCGHHOCTH  OCYIIECTBJICHMS, DSHEpPrusl HMOHU3AIMHM, [OJy4aeMble  HOHBI,
dparMeHTanus, CpaBHCHUE C «KJIIACCHUYSCKUMMIY) METOJaMU MOHU3AIUU JICKTPOHHBIM
HIApOM M XHMHUYECKOM HOHW3auuen. JOCTOMHCTBA W HEIOCTATKH Pa3JIMYHBIX
€noco00B MOHMU3AIIH.

H Tema 3.2. Honuzauusa snekmpopacnuviienuem (ICH).

T Teopus nonuzanuu 3nekrpopacnbuieHreM B XXX-MC. Tlogxomsmame oOpasibl
mist OCU. OcobGeHHOCTH yCTpoiicTBa HOHHBIX wuCTOYHHMKOB OCU. Brusaue
napamMeTpoB HAcCTpOWkHU Ha 3(H(PEKTUBHOCTH MOHU3AIMU U UHTEHCUBHOCTh CUTHAJIA:
APWIOKEHHAsI Pa3HOCTh MOTEHIMAJIOB, MHEBMATHUYECKAasl TMOMJIEPKKA, CKOPOCTb
TOTOKA 3JIIOCHTA, IOBEPXHOCTHOE HATSKEHHUE, OCYIIAOIINMI ra3, MOHHAS CUJIA.

H HeconbBaranus kamneiab W jencHue Panes. PeaktuBHbIN (CTpyeBOi) pacmaj
Kanenb. Monel B razoBoi (aze: Mogens J[loyma, monens HMpubapna/Tomcona.
blapameTpsl, BIUsIONIME Ha 00pa30BaHUE Kareilb U HOHOB B ra3oBoi ¢aze. KoHcTaHTh
HYBCTBHUTEJIBHOCTH.

0 Konkypupyromue #oHbl (MOHHAsE TOJABJICHUE MW HMOHHOE YCHUJICHUE).
3aBUCMMOCTh CHTHaJIa OT KOHUEHTpAalluM HWOHA. V3MEHEHHsT KOHUEHTpAIun
AACTBOPEHHBIX BEIIECTB B UCHAPSAIONIMXCS Kamiax. BiusHue pH Ha MHTEHCUBHOCTU
UOHOB.

T Ontumuzanus nonoxenus pacusumress DCU. KoHCTpyKMu OpTOTOHAIIBHBIX
UCTOYHUKOB pacmnblieHus. V3MeHEeHUsT KOHILEHTpAIMil pacTBOPEHHBIX BEILECTB B
HCIIAPAIOUIUXCS KaTUIsIX.

H Knacrepusie HOHOB, NMpUYMHBI 00pa30BaHMs, WX BIHUSHHE HAa PE3yJIbTAThI
ananu3a. CriocoObl nexnactepusaniii U (HOKYCHPOBKA HOHOB: OCYIIAIOMIMM Tras,
Ka30Bas 3aBeca, IMOJOTPEBAEMBbI TPAHCHOPTHBIA  KAMWUISAP, KOJUIM3UOHHO-
AHYMPOBAHHAS TUCCOLIMAIS, MOHHBIE MOCTBI, KOJIBIIEBOM AJIEKTPOI.

. Tema 3.3. Xumuueckas uonuszayus npu ammocghepunom oasnenuu (XHA/) ¢
BXidvhEia HOBMO pactBopuTens ['X-MC

Xumudeckas noHu3alus npu atMmoceprom aasieHuu. [loaxoasmiue oopasibl
st XUAJL. OcobeHHOCTH yCTpoHCTBa MOHHBIX HUCTOYHUKOB XMAJl. MexaHu3Mbl
MOHU3AIUU B PEKUME MOJIOKUTEIBHBIX U OTPUIIATEIIbHBIX MOHOB. Peakiiuu B ra3oBoit
¢daze. Be10op moaxo/siero raza-peareHra.

Ontumuzanus napamerpoB ucrounuka XMAJL. KnacrepHble HOHOB, IPUYHHBI
oOpa3oBaHus, WX BJIUSHUE Ha pe3ynbTaThl aHanmu3a. CrnocoObl JeKiIacTepHu3aluu
MOHOB: Ta30Basl 3aBeca, MOJOrPEBAEMblId TPAHCHOPTHBIA KAMWILUIAP, KOJUIM3UOHHO-
WHyIUPOBAHHAS TUCCOLINAIUS.

KucnotHo-ocHoBHBIE B3auMoieicTBus B ra3zoBoii (aze mpu XUAJl. Jlo6aBku k
AIIOEHTAM U NojiaBieHue curnaia npu XNUAJI.



TpubosnexkTpuueckas noHu3amusi aHanuToB. CpaBHEHWE METOJI0OB MOHU3AINH
XA u OCH.

Tema 3.4. @omouonuzayusa npu ammocghepnom oasrenuu (PHAJ]) ¢ 'X-MC
u KX-MC.

®dotononuzanus npu arMmochepHom gasinenuu. [logxomsuue oOpasubl JIs
OUAJNl. Ocobennoctu ycTpoicTBa HOHHBIX ucTouHukoB @OUAJI. Meroa
dboTononuzanuu npu armochepHom nasieHuu B KX-MC. PactBopurenu u 106aBkU u
WX BIUSHUE Ha HOHU3AIUIO AaHAIUTOB U 00Pa3yIoIIUecs MPOAYKThl HOHU3AMH. PoIb
nomantoB B ®UAJI. Bwibop moroka osmroeHTa. J[BOWHOW HWCTOYHHK HWOHOB
XUAJ/OUAL, DCU/DPUAJL. MexaHn3Mbl HOHH3AIUN B PEKUME TIOJIOKUTEIBHBIX
OTpHULIATENbHBIX HOHOB. OOpa3oBaHue aAyKTOB. BiusHue napaMeTpoB HACTPOUKHU Ha
3 PEeKTUBHOCTH MOHU3AIMY U UHTEHCUBHOCTh CUTHAJIA.

Kinactepabsie MOHOB, NMPUYMHBI OOpa30BaHUs, UX BIMSHUE HAa PE3YJbTaThI
aHanu3a. CrocoObl JiekiiacTepusanu HoHOB. ONTUMHU3AINS TAPAMETPOB UCTOYHUKA
OUA/IL.

Tema 3.5. Anvmepnamuenvie cnocoodowvl uonuszauuu eeuiecme. Memoowl
aHanu3a npood ¢ NPAMON UoHuU3ayuell.

Meron nonuszaiuu UniSpray. OcoO€HHOCTH YCTPOIMCTBA, CpaBHEHHUE C JPYTUMU
crioco0aMu MOHHU3AIMHU TTPU aTMOC(EPHOM JaBJICHUH.

Mertoabl aHanu3a Ipo0d ¢ NpAMON HOHU3aLUeN: 30H T JUTs aHAJIM3a  TBEPJIBIX
yactull ipu atMoceprom nasienuu (ASAP), Tlpsimoit ananu3 B peaibHOM BpeMEHHU
(DART), JecopOunonnas snektpopacnbuiuTenbHas nonnzanus (DESI), Marpuunas
nazepHas necopormonHas wonuzanuss (MALDI). OcHoBHBIE TpUHLUINBI paOOTHI U
MPUMEHECHHUE aTbTEPHATUBHBIX HCTOYHUKOB MOHU3AIINH.

Pasznen 4. Macc-anaiu3aTopsl.

Tema 4.1. Maznummnwiit ceKmOpPHbLIL MACC-AHATUZAMOP .

MaruuTHblii CEKTOPHBIA Macc-aHanu3aTop. OCOOEHHOCTH YCTPOWCTBA U
GYHKIIMOHUPOBAHUS, XapaKTEPUCTUKA aHATTUTUYECKUX MapamMeTpoB. [IpenmyiecTsa,
HEJ0CTaTKu. Pexumbl cOopa HaHHBIX MAarHUTHO-CEKTOPHBIX MaccC-aHaJIU3aTOPOB.
OnekTpoctatnueckue aHaiau3atopbl. OnHOGOKYyCHbIE U ABYX(OKYCHBIE Macc-
aHanu3aTophl. Pa3zpemiaromias cCnocoOHOCTh MacC-aHAIU3aTOPOB.

Tema 4.2. Oounounsviii K6aOPYNOIbHBLI MACC-AHATUIAMOP.

KBagpynonbupiii  (OAMHOYHBIN)  Macc-aHanu3aTop. [lpuHnmm  padoTHI.
OcobeHHOCTH yCTpoHcTBa M (YHKIIMOHUPOBAHUS, XapaKTEPUCTUKA aHATUTUYECKUX
napametpoB. KBajpynosbHbie GUIbTphl (MOHHBIE MOCTBI). HacTpoiika paspeiieHus u
YyBCTBUTEJIBHOCTH IyTEM H3MEHEHHUS MOCTOSHHONW M TEPEMEHHOM COCTaBIISIOIIUX
HaIpPsDKEHUM, TT01aBaeMbIX Ha KBAaJIPYNoyd (YCUJICHUS U cMmelleHus ). OrpaHnyeHus
3¢ (HEKTUBHOCTH KBaIPYTOJIS.

Pexxumbl cOopa MaHHBIX, CpaBHEHHE WX aAHAJUTUYECKUX XapaKTEPUCTUK.
Hactpoiika SIM pexwuma: BbiOOp uoHOB, rpymnmupoBka SIM 1o Bpemenu
YAEPKUBAHUSI, BPEMS BBIJICPKKH, IIMPUHA IETEKTUPYEMBIX MaccC.



Hacrtpoiika pexnma o00mIero HMOHHOTO TOKA: JWAama30H Macc, CKOPOCTh
CKAaHUPOBAHUS, U3BJICYEHHBIN Macc-CHeKTp, Macc-XpomaTorpaMmma
HKCTPAruPOBAHHBIX NOHOB.

Tema 4.3. Tanoemnwtii K6AOPYNOJIbHBLIL MACC-AHATUIAMOP .

TpoiiHo#t (TaHmeMHbIN) KBaApPYHOJbHBIM Macc-aHanu3arop. OcoOeHHOCTH
yCcTpoicTBa M (YHKIIMOHUPOBAHUS, XapaKTEPUCTUKA AHATUTHYECKUX IMapaMeTpOB.
Pexxumebl cOopa nanHbIX. CUCTEMBI IETEKTUPOBAHUS HOHOB.

[Tpumenenue ['X-MC u XKX-MC njig ananu3a NuiieBol MpoyKIIHH.

Tema 4.4. Bpemanponemnuwiii (TOF) macc-ananuzamop.

Bpewmsimponernsie (TOF) macc-ananuzaropsl. [Ipuammn padoter. OcobeHHOCTH
yCTpOMCTBa U (DYHKIIMOHUPOBAHUS, XAPAKTEPUCTHKA AHAIIUTUYECKUX MapaMeTpOB.
Pa3zpenieHue BpeMANPOIETHBIX MacC-aHAIU3aTOPOB, 3aBUCUMOCTh OT MAacChl MOHA.
[TpunaIMn paboThl pedaeKTPOHA U €T0 UCIIOIH30BAHUE /IS TIOBBIIIEHUE Pa3peIICHUS
nurm3aropa.  OrpanudyeHuss B 3¢dekTuBHOCTH pabothl. IlpeumyinectBa wu
HEJIOCTaTKH.

Tema 4.5. Macc-ananuzamopsvt muna «UOHHAA J10GYUIKQ)).

[Ipuniun paboThl Macc-aHATU3aTOPOB THUIIA KAOHHAS JIOBYIIIKAY.

KBagpynonbnass wuonHas joBymika. [lpunnun  pabGotel.  OcobOeHHOCTH
yCTpoicTBa UM (YHKIMOHUPOBAHUS, XapaKTEPUCTUKA AaHATUTHYECKUX IMapaMeTpOB.
Paspemenne. Orpanuuenuss B 3dddextuBHOCTH padoTel. [lpeumymiectBa u
HemocTaTKu. D(PGeKThl MTPOCTPAaHCTBEHHOIO 3apsiga MOHHOW JoBymiKkU. [Ipouenypa
CKAaHUPOBAHUS MOHHOM JIOBYIIKOM: MHXKEKIIMSI, U30JIMPOBAHUE HOHOB, BO30YK/ICHHE,
ananu3. Cepusi mocnemoBatenbHbIX (pparmentanuii moHoB MC". Pexumbl cOopa
JTAHHBIX NTOHHOM JIOBYIIIKH.

JInHelHbIE NOHHBIE JTOBYIIKH.

OpOuranbhbie HOHHBIE TOBYIIKH. [IpuHuun padboTel. OCOOEHHOCTH yCTpOMCTBA
1 GYHKIIMOHUPOBAHUS, XapaKTEPUCTUKA aHATTMTUIECKUX MapaMeTpoB. Paspemenue.

Tema 4.6. Macc-ananuzamopvl ¢ UOHHbBIM UUKIOMPOHHHIM PE3OHAHCOM C
npeoobpazoeanuem Dypye.

[Tpuniun paboThl Macc-aHAIM3aTOPOB C MOHHBIM UKJIOTPOHHBIM PE30HAHCOM
c mpeobpazoBanueM Dypbe. OCOOEHHOCTH YCTpOHCTBA W (DYHKIIMOHMPOBAHUSA,
XapaKkTepUCTUKA AHAIUTHYECKUX MapaMeTpoB. Paspemenne. OrpaHuyeHus B
s exTrnBHOCTH paboTHl. [IpenMyliecTBa U HEAOCTATKH.

I'uOpuaHbie (KOMOMHUPOBAHHBIE) M TAHJAEMHBIE aHAIM3AaTOPbI Macc. CpaBHEHUE
OCHOBHBIX TEXHUYECKUX XapaKTEePUCTUK W OTHOCHUTEJIHHOM CTOMMOCTH Macc-
aHaJIM3aTOPOB.

Tema 4.7. Cnekmpomempus UOHHOU NOOBUIHCHOCHU.

CnektpoMeTpuss MOHHOW MOABMXKHOCTH. I[IpuHITMTT pa3ferneHus HOHOB IO
HOHHOM TOABMXKHOCTU. [lomepeyHoe cedeHUsi CTOJNKHOBEHHS. (OcOOEHHOCTH
yCTpoicTBa UM (YHKIIMOHUPOBAHUS, XapPaKTEPUCTHUKA AHATUTHYECKUX IMapaMeTpOB.
Turnel cieKTpoMeTpoB HOHHOU NToABWKHOCTU. [Ipumenenune CUIL.

Pazngen 5. Macc-cnekrp. Ucnosnb3oBanue Macc-CrieKTpoMeTpUYeCKHUX
JAE€TEKTOPOB /IJIsl KAYeCTBEHHOT0 U KOJIMYEeCTBEHHOI 0 AaHAJIN3A.
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Tema 5.1. Macc-cnekmp. Ocnosuvie nonamuna. Hoenmugukayusn
KOMNOHEHMOG8 U UX KOJIUuYeCmeeHHoe onpeoeieHue.

Macc-cnektp. OcHoBHble moOHATUS. CrnocoObl OMpeaesieHrus MacCOBOTrO
paspemieHusi. TOYHOCTBH oOmpeseneHuss Macchl. BpiOOp M HCHOJIB30BaHHE HOHOB-
KBaHTU(UKATOPOB U MOHOB-UJICHTU(PHUKATOPOB B MC-ananuse.
JI0>)KHOMOJIOKUTENBHBIE W JIOKHOOTPULATEIbHBIE pe3ynbTaThl. lloaTBepkaeHue
COOTHOIIEHHUS HOHOB.

Nnentudukamuss KOMIOHEHTOB 10 OWONMMOTEYHOMY TIOWCKY. (OCHOBHBIE
MPUHITUIIBI, 0coOeHHOCTH. 3Bieuenne criektpa. Beranranne ¢ona. MaTepnperarus
pEe3yJAbTaTOB COOTBETCTBUS. YCTpaHEHHE TMPOOJieM, CBS3aHHBIX C  IUIOXUM
COOTBETCTBHEM OMOIMOTEUHBIM criekTpaM. [1noxoe kauecTBoO CreKkTpa U CrocoObl €ro
YIIYUIIEHUS.

Tema 5.2. Humepnpemauus macc-cnekmpoé 6 I'X-MC c¢ uonuzauueil
971eKMPOHHBIM YOAPOM.

Tunet woHOB B Macc-criekTpe. CrnocoObl MOBBIMIEHUS CTaOMIBHOCTH
MOJIEKYJISIPHOTO MOHA.

OrnpeneneHue 3IEMEHTHOTO COCTaBa MO MAacC-CIEKTPY HU3KOTO Pa3pelICHHS.
@parMeHTanus MOJ 3JIEKTPOHHBIM yAapOM OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCIMHEHUN. AJTOpUTM JEUCTBUN TMpU HWHTEpHpeTanuu macc-cnekrpa (Mak-
Jlabdeptn). bubnmorekn Macc-CreKTpalTbHbBIX TaHHBIX.

Tema 5.3. Macc-cnekmpomempus 6UOMO1EKY.

Metonasl uWoHU3anMKM B TpoTreoMuike. Moxaenn (QparMeHTanuu  OENKOB.
UcnonbzoBanne DCU-MC B aHanu3e OEIKOB.

MartpuyHo-akTUBHpPOBaHHAs Ja3epHas aecopOuronnas nonuzanus (MAJIIIN).
Oco0eHHOCTH yCTpOMCTBA MOHHBIX UCTOUHMKOB MAJIJIN. MexaHu3Mbl HOHU3AIUY.
Matpuusr MAJIIU. Ilpumenenne MAJI/IN. HUcnonp3zoBanne MAJIIAM-MC B
MIPOTEOMUKE.

OnpeneneHrne MOJEKYISIPHONM MacChl MO OJHO3APSAHBIM M MHOTO3apsIHBIM
noHaM. MecTa JIOKaJIu3aluy 3apsS0B B MENTHIAX.

OcHOBHBIE MOAXOBI K YCTAHOBJICHHUIO CTPYKTYpPHI O€liKa: aHAJIU3 HATHBHOTO
Oenka u mmocie GepMEHTAaTUBHOI'O PACIISIIIICHHUS.

Tema 5.4. Macc-cnekmpomempuyeckasn u3yaiu3ayusi.

Macc-cnekrpomerpudeckas BHU3yaJIN3allusl. [Tonsrue, MPUHLINIIBL,
UCIIOJIb3YEeMbI€ METO/IbI, TPUMEHEHHE.

Paszpgea 6. IlpakTnueckue acnekrsl padorsl ¢ I'X-MC.

Tema 6.1. Cnocoowl nosviuwenusn yyecmeumenvnocmu I'’X-MC memooa.

[ToBbimenne uyBcTBUTENbHOCTH ['X-MC wMeToma npu aHaiausze OOBEKTOB
OKpyXxatoieid cpeabl. Mcnonb3oBaHue pa3IUYHBIX YCTPONCTB BBOJAa MpPOObI U
HACTpoOWKa pexuMoB HMX (GyHKUHOHUpOBaHUs. Mcmapurtens ¢ mporpamMMupyemon
TeMIIepaTypoil. Y CTpOHCTBO, TPUHITUT PAOOThI, K3MEHEHNE HACTPOECK JIJIs IOBBITIICHUS
YyBCTBUTEIIbHOCTH aHAIU3A.
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Bri6op xpomarorpadudeckoil KOJOHKH U YCIOBHM XpomarorpadupoBaHUS.
[IpyHIMN HACTPONKKM MacC-CIEKTPOMETPOB HA MAKCHUMAJBHYIO CEJIEKTUBHOCTh U
YYBCTBUTEJIBHOCTh Ha IMIPUMEPE KBAJPYIOIbHBIX MACC-aHATN3aTOPOB.

Tema 6.2. 3azpaznenue I'X-MC. Ilpouecc nacmpoiiku I'’X-MC.

[IpoGnemsl, Boi3BaHHbIE 3arpsizHeHreM [ X-MC. Uctounuku 3arpsiznenus ['X u
MC, ux obnHapyxenue u ycrpaneHue. OcoOeHHOCTH mojkioueHus ['X KOJOHOK.
3amuTtHble KOJOHKU. Depynbl, Matepuan usrotonnenus depyn mis [ X-MC. Centa
uHxekTopa. OCOOEHHOCTH UCIIOIb3YEMOT0 MaTepHuaia.

Crioco0bl IpeIoTBpaIIeHNs 3arpsi3HeHN. TeXHnIecKoe 00CITyKUBaHNUE.

BakyyMHbIE HACOCBHI B XpOMATO-MacC-CIEKTPOMETPHUH. Y CTPOMCTBO, TPUHIUI
paboTsl. 3arps3Henue. TexHnueckoe o0cTyKUBaHUE.

IIpouecc Hactpoitku ['X-MC. Hupopmanus, noiyyaemas U3 OTYETa O
Hactporike ' X-MC.

Tema 6.3. Ocobennocmu ucnonv3oeanue 6000poda 6 Kavecmee 2a3a-
nocumensn ¢ I'’X-MC.

Oco0eHHOCTH UCTIOIB30BAaHUE BOJOPO/Ia B KauecTBe raza-Hocurens B I' X-MC.

PacnipocTpaneHHble mpoOJIeMbl W pEUIEHMs], CBSA3aHHBIE C BSI3KOCTBIO U
CKOPOCTBIO ITOTOKA I'a3a-HOCUTEIISA, KOJIOHKAMH, BAKYYMHOM CHCTEMOI1, KOJIMYECTBOM
BBOJIMMOM MpPOObI, BpEMEHAMU YJEPKUBAHUS U TIOPSJIKOM BBIXOJa KOMIIOHEHTOB3
KOJIOHKH, HMCTOYHUKOM MOHU3aIUH, IIyMOM, YyBCTBUTEJIBHOCTBIO,
PEaKIMOHHOCTIOCOOHOCTBIO, COOTBETCTBUEM IMOIYYaEMBIX CIIEKTPOB OMOIMOTEUHBIM,
HacTpoiikon MC-nerexropa.

Pasznea 7. Ucnosib30BaHue JKUAKOCTHOM XpoMaTorpaguu AJs pasaeieHus
0eJIKOB.

Tema 7.1. /Kuokocmuan xpomamozpaghusn cuopopunvnozo e3aumooericmeus
(HILIC). Xpomamocpaghus zuopogpoonozo ezaumooeicmeus (HIC).

[IpuHIMI, OJIO)KEHHBIN B OCHOBY Pa3JeJI€HUs] BEIIECTB METOAOM KUJIKOCTHOM
xpomarorpadpun tunpodunbHoro B3aumoaeuctBus (HILIC). I[logBuxuas w
HenoaBmwxkHas (a3el. Brusaue pH. KXunkoctHas xpomatorpadus ruapodribHOTO
B3aMMOJICUCTBUS C dJekTpoctatudeckuM oTtankuBanuem (ERLIC). Tlpunnummn
pa3zesieHHs BelecTB, cXoAcTBO U paznuuunsa ¢ HILIC.

[IpuHUMI, TIONOXKEHHBIK B  OCHOBY pAa3JelICHUs BEIIECTB  METOAOM
xpomatorpaduu rugpododroro Bzaumosericteus (HIC). [lonpmwkHas n HemoABM>KHAS
¢da3sl. [Ipumenenue.

Tema 7.2. Ikcknrw3uonnas xpomamozpagus (SEC).

[IpyHMI, TIOJNOXKEHHBIM B  OCHOBY pPa3feieHUs BELIECTB METOAO0M
aKCKIt03uoHHON Xxpomartorpadguu (SEC). ITloaBuwkHass W HemoABWKHAs (asbl.
Hcnonb3oBanue 100aBOK K MOJBMKHOU (aze. KanmuOpoBouHbIe KPUBBIE ISl TEllb-
xpoMarorpaduu. JleTekTopsl aJsi SKCKI03MOHHON XpoMarorpadun. Beidop koi1oHOK
U YCIIOBUH TSl OMOAKCKITFO3UOHHOM XpoMatorpaduu.
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YYEBHO-METO/IUYECKASI KAPTA YYESHOM JINCITUITIIMHBI
Ounas (1HeBHas) popMa MOIYUESHHS BBICIIETO 00pa30BaHusl C IPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI
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1 | BBegeHue B XpoMaTo-Macc-ClIeKTPOMETPHIO.
HcTopus pa3BUTHS XpOMaTO-Macc-
cnexkrpomeTpuu. OCHOBHBIE TEPMUHBI U TOHSTHUS B
11 P p P 1 CobecenoBanue, yCTHbIE OTBETHI
00J1acTH XpPOMAaTO-MaCC-CIIEKTPOMETPHUECKOTO
aHaiM3a.
2 OcHOBBI ra30BOM XPOMAaTO-MAaCC-
CIIEKTPOMETPHH.
VYerpoiicteo I'X-MC o6opynoBaHus, IpUHIKI
2.1 | paboThl ¥ PYHKIMH PA3TUIHBIX JIEMEHTOB 2 YCcTHBIE OTBETHI
TUn4HOM cuctemsl ' X-MC.
29 Ocob6ennoctu BeiOOpa ycnoBuii I'X mpu 9 5 Y CcTHBIE OTBETHI, OTYETHI 110
' ucnoJib30BaHMH MC-1eTeKTUpOBaHUSI. 71a00paTOPHBIM paboTaM
Ocob6ennoctu BBoa mpoOsl npu ['X ananuse.
Xpomarorpadudeckue MPUEMbI TOBBIIICHUS
2.3 P pad P 1 1 VY CcTHBIE OTBETHI, TECT

yyBcTBUTENBHOCTH [’ X-MC Merona. I'X Ananus
pPaBHOBECHOM MapoBOil (Pasbl.
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Cnoco0bl HOHHU3AIINHU, UCITOJIB3YEMBIC B MacCC-

3
CIIEKTPOMETPHH.
CriocoObl HOHU3ALIMY B BAKyyMe: 3JIEKTPOHHAs
3.1 1 Yy p ’ 2 Y CTHEIC OTBETHI, TECT
XHUMHYECKasl, mosuenasi, OTOHHAST HOHHU3AIUS
3.2 | MoHuzanus >1eKTpopaciblieHueM 1 YCTHBIE OTBETHI, TECT
XuMHudeckas HOHU3aIus Mpu aTMOC(HEepHOM
3.3 p Gep 1 YCcTHBIC OTBETHI
JTABJICHUH
3.4 | ®oTonoHm3aIus Mpu aTMoc(HepHOM JaBICHUH 1 YCTHBIE OTBETHI
AnbTepHaTHUBHBIC CIIOCOOBI HOHU3AIUHU BEIIECTB.
3.5 p 13an e 1 VY CTHBIC OTBETHI
Merto b1 aHanu3a npo0 ¢ NpsIMON HOHHU3AIUEN
4 | Macc-aHaau3aTopbl
4.1 | MarHuTHBIM CEKTOPHBIM Macc-aHAIU3aTOP 1 Y CTHBIE OTBETHI
4.2 | OnMHOYHBIN KBaIPYNOJIbHBINA Macc-aHAIU3ATOP 1 YCTHBIE OTBETHI, TECT
4.3 | TarmeMHBIN KBaIPYIIOJIBHBIN MacC-aHATN3aTOP 1 Y CTHBIE OTBETHI, TECT
4.4 | BpemsnponetHsiii (TOF) macc-ananusarop 1 Y CTHBIE OTBETHI
4.5 | Macc-aHann3aTophl THIA KMOHHASI JIOBYIIIKA 1 YCcTHBIE OTBETHI
Macc-aHanu3aTopbl ¢ HOHHBIM IUKJIOTPOHHBIM
4.6 1 CobecenoBanue, yCTHbIE OTBETHI
pe3oHaHcoM ¢ peoOpazoBanreM Dypbe
4.7 | CnekTpoMeTpusi HOHHOM MOJIBUKHOCTH 1 CobecennoBanue, yCTHBIE OTBETHI
Macc-cnexkrp. Ucnosib30Banue Macc-
S | CHEKTPOMETPHYECKHX AeTEKTOPOB ISl
KAYeCTBEHHOT'0 U KOJIMYeCTBEHHOI0 AHAJIU3A.
Macc-cnektp. OCHOBHBIE TOHSTHS.
CobecenoBanue, yCTHBIE OTBETHI,
5.1 | UnenTudukammss KOMIIOHEHTOB U UX 1
OTYETHI 10 JTAOOPATOPHBIM paboTaM
KOJIMYECTBEHHOE ONPE/ICIICHHE
Nurepnperanus macc-cnektpoB B [ X-MC ¢
5.2 PP UH P 2 VY CTHBIC OTBETHI, TECT
MOHU3AIMEN DJICKTPOHHBIM YIapOM
5.3 | Macc-cnekTpomMeTpusi OMOMOJIEKYJT 2 Y CTHBIE OTBETHI
5.4 | Macc-criekTpoMeTpruyecKasi BU3yaiu3alus 1 CobecenoBanue, YCTHBIE OTBETHI
6. | IllpakTtuyeckue acnekTsl padorsl ¢ 'X-MC.
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Crioco0sI noBhITIIeHUST YyBCcTBUTENBbHOCTH [ X-MC

6.1 YcTHBIE OTBETHI
METO/Ia.
3arpszaenue ['X-MC. Ilponecc nactpoitku ['X-

6.2 p pont P YcTHBIE OTBETHI
MC.
Oco0eHHOCTH HUCTIONB30BaHUE BOIOPO/IA B

6.3 VYCTHBIE OTBETHI, TECT
KayecTBe raza-Hocutens B ' X-MC

7 Hcnoab3oBaHue ;KUJAKOCTHOH XpomaTorpadgun

JJIsl pa3fesieHus 0eJIKOB
KunxocTtHas xpomarorpadust rupouILHOTO

7.1 | B3aumoneiicteus (HILIC). XpomaTtorpadus Y CTHBIE OTBETHI, TECT
ruzpodo6Horo Bzaumoeiicteus (HIC)

7.2 | Dxcximo3nonHas xpomarorpadus (SEC) Y CTHBIE OTBETHI
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IIepeyeHb peKOMeHyeMbIX CPEACTB AMATHOCTHKH U METOAUKA
(popmupoBaHust HTOrOBON OTMETKH

Tekymii KOHTPOJb KauyecTBa YCBOCHHMS 3HAHMN 1O JaHHOW ydeOHOMU
JTUCHUIUIMHE MOJKET OCYILIECTBISITECA C HCIOJIb30BAaHUEM CIEAYIOMUX (HopM
JIMAarHOCTUKHU KOMITETCHIUI:

1. YcrHblii onpoc B (popmaTe BOMPOC — OTBET.

2. 3ammTa UHIUBUAYaIbHBIX TAO0OPaTOPHBIX PaboT.

3. TecTsl.

[Ipu BBICTaBICHHH OTMETKH 3a JIA0OpaTOpHBIE pPabOTHl YUYHUTHIBACTCS:
JIOCTOBEPHOCTh Y TOYHOCTh TMOJYYEHHBIX HKCIEPUMEHTAJIbHBIX pPE3yJbTaTOB,
MPaBUIBHOCTh WX THUCBMEHHOTO OGOPMIICHHS, BJIQJCHHE TCOPETUUCCKUM
MaTepuaioM, JIeKalIuM B OCHOBE JJAaHHOW J1a00paTopHOil pabOTHI.

OTMeTKa 3a NMHCHMEHHBIE TECTHl BBICTABISACTCS HMCXOJs W3 IMPaBUIBHOCTH,
MOJIHOTBI M TOYHOCTH OTBETOB, KOPPEKTHOCTH pacy€éToB U  COOJIOJCHUS
METPOJIOTUYECKHUX TPEOOBaHUM K HUM (JIJIs1 paCUETHBIX 3a/IaHUM ).

PopMOM NPOMEKYTOUHOM aTTECTAUUM MO JUCLMIUIMHE «XPOMAaTO-Macc-
CHEKTPaTbHBINA aHATU3» YU4EOHBIM IJIAHOM IIPETYCMOTPEH 3a4eT.

OmnpeneneHue pe3ybTaTOB TEKYIIEH aTTecTalluy MO JUCHUILUINHE TPOU3BOIUTCS
Ha OCHOBAHWU PE3YJIbTATOB TEKYIETO0 KOHTPOJS 3HAHUM (PEHTHHTOBOW OIEHKH) 0e3
MPOBEJICHUS IOMTOJTHUTEILHON TPOBEPKHU HA 3aYETeE.

dopMHUpOBaHUE OTMETKH 32 TEKYIIYIO aTTECTAIUIO (TOUYKH KOHTPOJIS):

— OTBETHI HA IPAKTUICCKUX 3aHATUIAX — 35 %0;

— BBITIOJIHEHUE U 3aluTa JJabopaTopHbIX padot — 15 %;

— BeImosHeHue Tecta — 50 %.

IIpumepHbIN NepeYeHb 3aJaHUN 1JIs1 YIIPABJIsIEMO CaMOCTOATEIbHOMN
PadoTHI CTYICHTOB

Tema 3.1. Cnoco0bl HOHM3AUMHM B BaKyyMme: JIEKTPOHHAs, XUMHUYECKas,
nojeBasi, poronHas nonuszamus (1 yac).

1 DNeKTpoHHAas MOHU3ALMS, YCTPOMCTBO MCTOYHMKA, MPHUHIMI METOAA,
OCOOEHHOCTH  OCYIIECTBJICHUS, HHEPrus HWOHU3ALMH, TOJIy4aeMble  HOHBI,
dbparmenTaius, OMOIMOTEYHBIN MOUCK.

2. Xumuyeckass uoHm3auuss B ['X, yCTpOMCTBO HWCTOYHMKA, MPUHLIMII
METO/a, OCOOEHHOCTH OCYIIECTBJICHHS, TIa3bl-peareHThl, SHEPrusi HMOHU3ALNH,
N0JTy4yaeMble HOHBI, (PparMeHTAalMs], TOJIOKUTETIbHAS U OTpULIATEIbHASI HOHU3AIUSI.

3. K
0 4. Nonuzanmst poroHamu, moJieBasi HOHU3AIUS/TIOEBast AECOPOITHS.
M S. XuMuueckasi MOHU3AIUs ¢ y4aCTUEM PaCTBOPUTEIIS.
n 6. YCTpolCTBO ~ WMCTOYHHWKOB,  NPHUHIMI ~ METOJOB,  OCOOCHHOCTH

OCYIIECTBIICHUS, SHEPTHsI HIOHU3AIINH, TIOJTydaeMble HOHBI, (hparMeHTaIus, CPaBHCHUE
8 «KJACCUYECKMMM» METOJAAMHU HOHM3AIMU AJEKTPOHHBIM yAapOM M XHUMHUYECKOU
BOHU3aIUECH.

H

T

Bl
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1. JIOCTOMHCTBA M HEJIOCTATKHU PA3TMYHBIX CIIOCOO0B MOHU3AIIHH.
DopMa KOHTPOJISI 3BHAHUM: TECT.

Tema 4.2. OnuHOYHBIN KBAaAPYyNOJIbHBIH Macc-anaau3zaTop (1 yac).

1. KBampynonbHbelli (0JMHOYHBIN) Macc-aHanu3atop. I[lpuHImMO padoTHL.
Oco0eHHOCTH yCTpOMCTBA M (PYHKIIMOHUPOBAHUS, XapaKTEPUCTUKA aHAITUTUYECKHUX
napameTpoB. KBaapynosbhbie GUIbTpbl (MOHHBIE MOCTHI).

2. Hacrtpoiika paspemieHuss W YyBCTBUTEIBHOCTH ITyTEM HM3MEHCHUS
MMOCTOSSHHOM W TMEPEMEHHOM COCTABIIOIIMX HANpPSDKEHHM, IM0JIaBa€MbIX Ha
kBaapynonu (ycuseHus u cMenienus). Orpannderust 3(hOEKTUBHOCTH KBaIPYIIOJIS.

3. PexxumMbl cOopa maHHBIX, CPAaBHEHNE X aHATUTHYECKUX XapaKTEPUCTHUK.
Hactpoiika SIM pexuma: BbeIOOp wHOHOB, TpymnmupoBka SIM 1o BpemeHH
yACPKUBAHUSI, BpEMsI BBIICP)KKH, IIIUPHUHA JETCKTUPYEMBIX Macc.

4, Hacrpoiika pexxnma 00111ero MOHHOTO TOKa: JIMara3oH Macc, CKOPOCTh
CKaHUPOBAHUA, U3BJICUCHHBIN Macc-CIeKTp, Macc-XxpoMaTorpaMmma
HKCTPArupoOBaHHBIX HOHOB.

®opmMa KOHTPOJIS 3HAHUM: TECT.

IIpuMmepHas TeMaTHKa JIa00PATOPHBIX 3aHATHI

Jlabopatopnass paGora Ne 1. T'azo-xpomarorpaduueckmii Macc-
CHEKTPAJIbHbINA AHAJIM3 CJIOKHBIX 10 COCTABY 00BEKTOB.

Hoenmugukayusa u  onpeodenenue  COOEPHCAHUA  UHOUBUOYATLHBIX
KOMNOHEHMO8 6 CIO0MCHBIX no cocmagy o00vekmax. (OCBOECHUE NPAKTUYECKUX
OPUEMOB  HCHOJB30BaHUS ~ KOMOMHUPOBAHHOIO  Tra30XpoMaTorpaduyeckoro
o0opyZoBaHusl B aHaM3e. BbIOOp ONTUMANbHBIX YCIIOBUW IpoLiecca pa3AesieHus U
HAcCTpOilku Macc-geTekTopa. OCBOEHHE MPaKTUYECKHX MPUEMOB paclIu(ppoBKU
PETUCTPUPYEMBIX XPOMATOrPaMM W MAacC-CIIEKTPOB C LEIbI0 HACHTU(DUKAIIH
paszensieMbIX COEAMHEHUN W YCTAHOBIIEHHS HMX KOJWUYECTBEHHOI'O COJEpXKaHUSA B
aHATM3UPYEMbIX O0BEKTaX.

JlaGopaTtopHasi padora Ne 2. AHaiu3 CJI0KHBIX MO COCTABY O0BEKTOB
METOJ0OM JKHUAKOCTHOH xpomarorpa¢um ¢  Macc-CIEKTPOMETPHYECKUM
eTEeKTHPOBAHUEM.

Hoenmugukayusa u  onpeodenenue  cooeprycanus  UHOUBUOYATbHBIX
KOMNOHEHMO8 6 CIOMCHBIX no cocmagy odvekmax. OCBOEHUE NPAKTHYECKUX
IPUEMOB MCIOJIb30BaHUS KUAKOCTHOTO XpoMaTorpada ¢ Macc-CeKTPOMETPUYECKUM
JNETEeKTUpOBaHUEM. BpIOOp ONTUMaNbHBIX YCJIOBUH Mpolecca pasleieHus u
HACTpPOWKHM Macc-nerekTopa. OCBOEHME MPAKTUUECKUX MPUEMOB paclIn(PpoOBKH
perucTpupyemMsbix xpomarorpamMm. WnenTudukanus pasaeisieMblX COSAMHEHUH U
YCTaHOBJICHHE UX KOJMYECTBEHHOI'O COJIEPKaHUs B aHAIM3UPYEMbIX OObEKTaX.
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IIpyMepHas TeMaTHKa CEMHUHAPCKHUX 3aHATHH

Cemunapckoe 3anamue Ne 1.

CriocoObl HOHM3AIMH, UCIIOJIb3YEMbIE B MACC-CIIEKTPOMETPHH.

Cemunapckoe 3anamue Ne 2,

Macc-ananu3aTopsl.

Cemunapckoe 3anamue Ne 3.

Macc-cniexktp. Hcnonb3zoBanue Macc-CIEKTPOMETPUYECKUX AECTEKTOPOB IS
KauECTBEHHOI'O U KOJMYECTBEHHOIO aHAJIN3a.

TeMbl TECTOB

Tecm Ne 1

Ocob6ennoctu BBoja mpoObl mpu ['X ananuze. XpomaTorpaduueckue MprueMbl
noBbIlIeHUsT 4yBCTBUTEIbHOCTH I X-MC Metona. ['X AHanu3 paBHOBECHOW MapOBOM
dba3bl.

Tecm Ne 2

CriocoObl HOHU3AIMK B BAKYYME: JJIEKTPOHHAs, XUMUYECKasl, ToJieBast, JOTOHHAs
noHn3auus. MoHu3anum 3jeKTpopacubUIeHUEM.

Tecm Ne 3

OnuHOYHBIN KBaJpYyNOJbHBIA Macc-aHAINW3aTop. TaHAEMHBIA KBAaJPYHOJIbHBIMI
Macc-aHaJIM3aTop

Tecm Ne 4

NuTtepnperanms macc-criekTpoB B ' X-MC ¢ nonuzanuen 31eKTpOHHBIM YAApOM.

Tecm Ne 5

Oco0eHHOCTH UCIIOIb30BaHUE BOJOPO/Ia B KauecTBe raza-Hocutesns B [ X-MC.

Tecm Ne 6

KunkoctHas xpomartorpadus rtunpodmibHoro B3aumoneiicteus (HILIC).
Xpomatorpadus ruapodobroro Bzaumoneiictaus (HIC).

Onucanne HHHOBAIIMOHHBIX MOIX00B M METO0B K NMPenoiaBaHUI0
Y4eOHOM TUCHMIIJIMHBI

[Ipu opranuzamus ydeOHOro Impolecca MO IUCHUIUIMHE «XpOMaro-Macc-
CHEKTPaJbHBIA aHAIM3» UCIOJNb3YETCS PSAJ MHHOBALMOHHBIX MOAXOJ0B U METOJIOB:
MPAKTUKO-OPUEHTHPOBAHHBIM, o0yuarouie-ucciae10BaTe/IbCKu,
IBPUCTHYECKUH, PAa3BUTHSI KPUTHYECKOT0 MbIILJICHUS.

[Ipy BBINMOTHEHUH 3aJaHUM HAa CEMUHAPCKUX U JIAOOPATOPHBIX 3aHATHUSAX
OCYUIECTBJISIETCS. HE MPOCTO MPUOOPETEHNE 3HAHUIM, & UX OCMBICIICHHE U IepepadoTKa
C TOCJEOYIOIIMM TPUMEHEHUEM MpPHU PELIEHUWH MOCTaBJIeHHBIX mpobiem. B xone
oOydeHHs y OOydYarommuxcsi MPOUCXOAUT (opMHUpoBaHHE TPODHEeCCHOHATHLHBIX
KOMITETEHLIUI IPAKTUYECKOM AEATENBHOCTH, a TAKKE IOHUMAaHUE TOrO, TJE U ISl YErO
MOJlyYE€HHBIE KOMIIETEHIIMM NPUMEHAIOTCS Ha MpakTuke. B umrTore oOydaromuiics
MOJly4aeT HE TOJbKO ONpEIENICHHbIE 3HAHMA, HO M HaBBIKU MNPOEeCCHOHATBHON
JEATENBHOCTH (MpaKkTUKO-OPUEHTHPOBAHHBbII MOAXO0N). OnHOBpEMEHHO
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MPUMEHSIIOTCSI TEXHOJIOTMU Pa3BUTUSI KPUTHUYECKOT0 MbIIIJICHUS, CBS3aHHBIE C
NOHMMaHUEM Hay4YHOU MH(GOpMAIMHU U ciocobamu ee TpaHchopmaiuu.

VYyeOHblli  mporiecc, OpPraHU30BaHHBIi  HA  OCHOBE o0yuaroiue-
HCCJIeI0BATEIHCKOT0 MPUHIMIA, TIPU3BaH (DOPMHUPOBATH Y CTYACHTOB TBOPUYECKHIA
MOJAXO0J K PEIICHUIO Pa3HOOOpa3HBIX 3ajad, MCCIENOBATEIbCKUE YMEHUS, YMEHHUE
paboTath B KOJUJIEKTMBE B TIPOILIECCE M3YYEHHUS MPOTPAaMMHOIO MaTepuarna,
AHAJIMTUYECKUI XapaKTEP MBIILUICHHUS.

[Ipy mnOpoBeaeHUUM CEMUHAPCKUX 3aHSITUH  CTYJEHTHl O0OECIEUUBAIOTCS
TBOPYECKUMU MPOOJIEMHBIMU 3aJaHUSMH U TIEPEYHEM BOMPOCOB U yripakHenuil. [Tpu
aHAJIN3€  TOCTaBJICHHBIX  33Ja4  MCIOJB3YEeTCSd  JIBPUCTHYECKHUN  METO/,
CIIOCOOCTBYIOITUH  Pa3BUTHIO  TBOPYECKOTO  MBINUICHUS,  (POPMUPOBAHUIO
MO3HABATEIbHBIX YMEHMI, a Takke OOYUYEHUIO CTYJECHTOB MpPUEMaM aKTHUBHOIO
MO3HABATEJILHOTO OOILIEHHUS.

MeToanuecKHe peKoOMeHAaIMHU 10 OPraHU3aluHu CAMOCTOATEIbHOI padoThl
o0yJarmmxcs

[Ipu opranuzanuu CaMOCTOATENbHONM paboThl CTYJIEHTOB Hapsay C
TPaJAUIIMOHHBIMU HCTOYHUKAMU WHGopManuu (y4eOHUKH U y4eOHBIE IMOCOOMS)
UCIOJIb3YIOTCS M1 COBPEMEHHbIE MH(pOpMaIMOHHbIe pecypchl. Ha oOpa3oBarenbHOM
nopraiie educhem.bsu.by pasmemenst nexkumm B Buae aiimo PowerPoint ¢
MOSICHEHUAMH K KaKIOMY cllaiify, ydeOHas mporpamMma Mo JAUCUUIIIMHE, yueOHbIe
nocoOusi MO0 JUCUUIUIMHE, Y4eOHbIE MaTepHalibl JIJIsl HOJATOTOBKH K JIa0OpaTOPHBIM
3aHATUSAM, 33JIaHUS JJI1 CAMOCTOSTEIHHON MOJTOTOBKU K 3aHSTHUSIM, BOMPOCHI JIS
MOJITOTOBKHU K 3a4€Ty, CIIMCOK PEKOMEHIyeMO IuTepatyphl. [lpu BeionHeHuu psijga
3aJaHuil TpeOyeTcs TakkKe OCYIIECTBIATH MOWCK M MPOBOJIUTH KPUTUUCCKUIN aHATU3
uHdopmaruu u3 aurepatypbl U u3 cetu Murepuer. KoHtpons ocymecTBisercs B
dbopme yCTHOTO OIpoca, MUCbMEHHBIX OTUETOB MO JJa00paTOpHBIM paboTaM, a TAKKe B
dhopme TecToB.

IIpumepHbIN epevYeHb BONPOCOB K 3a4€Ty

1. l'azoBass xpomarorpadusi ¢ Macc-CENEKTUBHBIM JIE€TEKTUPOBAHUEM.
YcTpolcTBO, MPUHLMI pabOThl OCHOBHBIX Y3J10B, puMeHeHue I'X-MC.

2. OcnoBnble uaTepdericsl B '’ X-MC, HazHaueHue, pa3inyusi.

3. BBon Kuakux aHanM3upyeMmblx MOpoOd B ra3oBod Xxpomarorpaduu.

TpeboBanuss K METOAMKE BBOJAA MPOO, OSKCIEPUMEHTAIbHBIE OCOOCHHOCTH.
VYcerpoiictBo ucnapureneit. Juckpumunanus. O6beM BBOAUMOM MpoOkl. CenThI.

4, CriocoOb! IOBBINICHUS YyBCTBUTEILHOCTH ['X Ha CTaanu BBOAA MPOOHI.

S, Kimaccudukanuss  razoxpomarorpa@uyeckux  KOJIOHOK, OCHOBHBIC
XapaKTepUCTHUKA KOJIOHOK W WX BIHMSHHE Ha XpoMarorpaduyeckue IapaMeTphI.
3amutHbie KooHKH B ['X. OcobernHoctu moaktodeHust ' X KoJIOHOK, (pepyIibl.

6. Cnoco6bl  moHm3aruu, wucnoisdyembie B [ X-MC, ocobeHHocTH,
MIPEUMYIIECTBA U HEJIOCTATKH.
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1. Nonuzanmsi 3MeKTPOHHBIM YAAPOM, YCTPOMCTBO HMCTOYHHKA, MPUHIIHIT
METO0/1a, OCOOCHHOCTU OCYILECTBJICHMS, PHEPTUsi MOHU3ALMH, MOJydyaeMble HOHBI,
dbparmenTanus, OMOIMOTESYHBIHN TOUCK.

8. Xumnyeckass woHm3zanus B ['X, yCTpOHMCTBO HCTOYHHKA, MPUHIIMUII
METO0/1a, OCOOCHHOCTH OCYILECTBIICHUS, DHEPrUsl MOHU3AIMH, TOJydaeMble HOHBI,
dbparmeHTanys, NoJIOXKUTENIbHAS M OTpULIATEIbHAs HOHU3AIHS, OMOIMOTEYHBIN TOUCK.

Q. Pexxumbl coopa mannabix ['X-MC (0AMHOYHBIN KBaJIpyToOib), CPABHEHHE
WX aHAUIATHYECKHX XapakTepucTuk. Hactpoiika SIM pexuma: BEIOOp MOHOB, BpeMs
BBIJIEPKKH, OKHO Macc. Hactpoiika pexxrma o0I1Iero HOHHOrO TOKa: Auarna3oH macc,
CKOPOCTh CKAaHHMpOBaHUA, V3BJIEUEHHBI Macc-CHEKTp, Macc-XxpoMarorpamma
AKCTPArupOBAHHBIX HOHOB.

10. Uonmzauus Qoronamu, I[loneBas wuoHM3auMs/moneBas aecopOIus,
XUMHAYECKAasi HMOHMU3AIUSA C YYaCTHEM pACTBOPUTENA. Y CTPOWCTBO HCTOYHHUKOB,
MPUHITUI METOJI0B, 0COOEHHOCTH OCYIIECTBIICHHUS, SJHEPTUSI HOHU3AIMH, TIOJTydaeMble
WOHBI, (parMeHTaIysi, CpaBHEHHUE C «KJIACCHUYECKHUMHU» METOJaMU HOHHU3alUU
AJIEKTPOHHBIM yJIapOM M XUMUYECKON MOHU3ALIUEH.

11. MarHuTHBIi CeKTOpPHBIN Macc-aHanu3aTop. OCOOEHHOCTH YCTPOMCTBA U
GYHKIMOHUPOBAHUS, XapaKTEPUCTHKA aHAIUTHYECKUX mapameTpoB. OaHopOKyCHbIE
U IBYX(OKYCHBIE MacC-aHAIU3aTOPHI

12. KsagpynonbHblii  (OguHOYHBIN)  Macc-aHanmzaTop. OcoOGeHHOCTH
yCTpocTBa U (DYHKIIMOHUPOBAHMUSI, XaPAKTEPUCTHUKA AHAUIMTHUUYECKUX MapaMeTpOB.
KBagpynoneuble  ¢GuiabTpel (MOHHBIE MOCTBI). HacTpoiika pazpernieHus u
YyBCTBUTEJIHLHOCTH.

13. Tangemublii  KBaJpymoJdbHBIA  Macc-aHanmm3aTop.  OcobGeHHOCTH
yCTpocTBa U (DYHKIIMOHUPOBAHMUSI, XaPAKTEPUCTHUKA AHAUIMTHUUYECKUX IapaMeTpOB.
Pexxumbl cOopa manHbIX. CucTeMa JIeTeKTUPOBAHUSI HOHOB.

14. TIpumenenne I'X-MC u XKX-MC nns aHanv3a nuIieBoi Mpo yKITUH.

15. Bpewmsmnponetnsie (ToF) macc-ananuzatopbl. OcOOEHHOCTH YCTPONUCTBA U
GYyHKIMOHUPOBAHUS, XapaKTEPUCTHKA aHAIMTUYECKUX TapameTpoB. l[loBwieHue
paspenieHusi Ipu UCMOIb30BaHUU pediekTpoHa. OrpaHudeHus B 3PEHEKTHBHOCTH
paboThl. JlocTOMHCTBA.

16. Macc-ananu3aropbl TUIA «UOHHAs JIOBYIIKa». Macc-aHaiu3aTopsl C
VOHHBIM  LUKJIOTPOHHBIM  PE30HAHCOM. OcobOeHHOCTH  yCTpOiicTBa U
(YHKIIMOHUPOBAHUS, XapaKTEPUCTUKA aHAIMTUUECKUX TTapaMeTPOB.

17. Macc-aHanu3aropsl  THNa  «OpOMTAJIbHAST ~ HWOHHAs  JIOBYILKA.
Oco0eHHOCTH yCTpOMCTBA U (DYHKIIMOHUPOBAHUS, XapAKTEPUCTUKA aHATUTUYECKUX
apameTpoB.

18. CnextpomeTpuss MOHHOW MNOJIBMKHOCTH. OCOOEHHOCTH YCTpPOMCTBA H
(YHKIITMOHUPOBAHUSA,  XAPAKTEPUCTHKA  AHAIMTHUYECKUX  mHapamMeTpoB.  THIIBI
CIIEKTPOMETPOB MOHHOM TToBMHOCTU. [Ipumenenune CUIL.

19. TIlosbimenue uyBctBuTenbHocTH I’ X-MC MeTona npu aHanusze oObEKTOB
OKPYXKaroUIEn CpeIbl

20. Macc-criektp. OcHoBHBIE MOHATHUA. CIOCOOBI OMpEEICHUsT MacCOBOTO
pasperieHusi. TOYHOCTh OMpeAesieHuss Macchl. BbIOOp W HCMONIB30BAaHWE HOHOB-
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KBaHTU(UKATOPOB " MOHOB-UICHTU(HUKATOPOB B MC-ananuse.
JIO’)KHOMOJIOKUTENbHBIE U JIOKHOOTpHUIATENbHbIE pe3yibTaThl. llonTBepxkaeHue
COOTHOIIICHHS HOHOB.

21. Wnentudukanys KOMIIOHEHTOB MO OUOIMOTEYHOMY MOUCKY. OCHOBHBIE
OPUHIUIIBL, ocoOeHHOCTH. U3Biedenue criektpa. Berunranue ¢ona. MuTepnperanus
pe3yibTaTOB COOTBETCTBHUS. YCTpaHEHHE TMpoOJeM, CBA3aHHBIX C IUIOXUM
COOTBETCTBHEM OUOJIMOTEUHBIM CIIEKTpaM.

22. BarpszHerne ['X-MC. McTtouHuku 3arpsi3HEHHsS U UX OOHapy>KEHHE.
VY nanenue 3arpssHeHuil. TexHnueckoe oOCIyKUBaHUE.

23.  IIpomecc nactpoiiku ['X-MC. Uadopmanus, moxydaemasi u3 OT4ETa O
Hactporike ' X-MC.

24. BakyymHBIE HAacochl B XpOMaTo-Macc-crekTpomeTpuu. [lpuniun
paboTsl. 3arps3Henue. TexHnueckoe o0cyKuBaHUE.

25.  OcoOeHHOCTH HCHOJB30BaHUE BOAOPOJA B KAuecTBE ra3a-HOCUTENIS B
['X-MC. PacnipoctpaHeHHbI€ TPOOIEMBI U PEIICHUSI.

26. Teopuss wmonmzanuu snektpopacnsuieHneM B JKX-MC. Ilogxomsiiue
obpasiel 111 DCHU. OcobeHHOCTH yCTpOoHCTBAa MOHHBIX MCTOYHUKOB DCU. Bnusiaue
napamMeTpoB HACTpOWKH Ha 3(H(PEKTUBHOCTH MOHU3AIMU U UHTEHCUBHOCTh CUTHAJIA:
MPUJIOKEHHAs Pa3HOCTh MOTEHIMAJIOB, MHEBMAaTUYECKasl TMOMJIEPKKA, CKOPOCTb
IIOTOKA 3JIFOCHTA, TIOBEPXHOCTHOE HATSKEHNE, OCYIIAOIINI a3, HOHHAS CUJIA.

27. DOCH. JlecompBatanus Kanenb U AeneHne Panes. PeaktuBHbIN (CTpyeBOit)
pacnian kanenb. MoHbl B razoBoit paze: Moaens Jloyna, moaens Upubapua/Tomcona.
[TapameTpsl, BIUstonye Ha 0Opa30BaHUE Kalledb U HOHOB B ra3oBoi ¢aze. KoHCTaHThI
YYBCTBUTEIBHOCTH.

28. DOCHU. Konkypupytonue HWOHbI (MOHHAS TIOJABICHHE W HOHHOEC
yCWIEHHE). 3aBUCUMOCTh CHTHaja OT KOHUEHTpaluu HoHa. VI3MeHeHus
KOHIIEHTpAIlMil PaCTBOPECHHBIX BEIECTB B UCIAPSIOMUXCS Karsix. Bausaue pH Ha
WHTEHCUBHOCTU MOHOB.

29. DOCH. Onrummzanus TOJNOXKEHUs  pacnbutiuTens. KoHCTpyKiuu
OPTOTOHAJIBHBIX ~MCTOYHUKOB  pachbuieHusA. KilacTepHble HMOHOB, MPHUYHUHBI
oOpa3oBaHus, UX BIUSHHUE HaA pe3yibTaThl aHanu3a. CrocoObl JeKIacTepu3aluu
VOHOB.

30. Xwumuyeckas uvoHU3AMSA TpU aTMochepHoM naBieHuu. [loaxomsiiue
ooOpasubl st XMAJl. OcobeHHOCTH YCTpOCTBa HMOHHBIX HCTOYHMKOB XMA/.
MexaHu3Mbl HOHU3ALMH B PEXKUME MOJOKUTEIbHBIX W OTPULIATENIBHBIX HOHOB.
Peaxuuu B razoBoit (aze. BeiOop moaxoasiiero raza-peareHra

31. TpubGosnektpuueckas XWAJl. Ontumuzanus mnapaMeTpoB HCTOYHHKA
XUAJl. KnacrepHble MOHOB, MPUYHMHBI O00pa30BaHUs, UX BIHUSIHHE HA PE3YJIbTAThI
ananu3a. CriocoObl eKnacTepu3alii HOHOB.

32. Meron Qoromonmzanuu npu armocheprnom nasnenun B KX-MC.
[Monxonsume oOpa3usl Ayt GUAJ]. OcoGeHHOCTH YCTPONHCTBA HOHHBIX HCTOYHUKOB
OUAJl. MexaHu3Mbl HOHM3AIUMHA B PEXKUME IOJOKUTEIBHBIX M OTPUIIATEIbHBIX
WOHOB. BnmsHme mnapamMeTpoB HACTpOWKM Ha OS(PPEKTUBHOCTh HWOHUBAIMH U
WHTEHCUBHOCTbH CUTHAJIA.
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33. Meron ¢dorouonusanuu mpu armochepHom nasieHun B KX-MC.
PactBopuTenu n 100aBKM U UX BIMSHHE HA MOHMU3AIMIO aHAJIUTOB U 0Opa3yloluecs
MPOIYKTHl HOHU3AIMKU. KiacTepHble HOHOB, MPUYMHBI 00pa30BaHUs, UX BIHUSHUE HA
pe3ynbTaThl aHanu3a. CrnocoObl AeKIacTepu3alii HOHOB.

34. Meron nonmzanuu UniSpray. OcoOEHHOCTH yCTPONCTBA, CpaBHEHUE C
JIPYTUMHU crioco0aMu HMOHHU3AIMKU MPU aTMOoc(epHOM naaBieHud. MeToabl aHanu3a
po0 ¢ MPsIMOIl HOHU3ALIMEN — OCHOBHBIE TPUHITUIIBI PAOOTHI KICTOYHUKOB HOHU3AIUH.

35. Hatepnperarus macc-criekTpoB B ' X-MC ¢ noHu3anuen 31eKTPOHHBIM
yaapoM. Turel HOHOB B Macc-ciekTpe OrpenesieHne 3JIEMEHTHOIO COCTaBa Mo Macc-
CHEKTPY HU3KOro pazpenieHusi. @parMeHTanus 1noj 3JIEKTPOHHBIM YAapOM OCHOBHBIX
KJIACCOB OPraHUYECKUX COeIMHEHNN. bBUOIMOTEKN Macc-CIEKTpaIbHbIX JaHHBIX.

36. Macc-criektpomMeTpusi O6MOMOJIEKYI. MeToAbl HOHU3AIMH B TIPOTEOMUKE.
OnpeneneHne MOJEKYISIPHOW Macchl MO OJHO3aPSAAHBIM U MHOIO3apsIITHBIM HOHAM.
Mecra nokanu3anuu 3apsiioB B MENTH/IAX.

37. OcHOBHBIE MOAXOABl K YCTAHOBJICHHUIO CTPYKTYphl O€nka: aHaiu3
HATUBHOTO OeJika U nociie (PepMEHTATUBHOTO PACIIETICHUS.

38. Macc-cniektpoMerpuueckas Busyanuzanus. [loHsTHe, NPUHIIUIIGI,
UCITOJIB3yEMbIE METO/bI, IPUMEHEHUE.

39. JKunkoctHas  xpomatorpaduss  TUAPOGUIBLHOTO  B3aMMOJICHCTBHUS
(HILIC). Ilpunmun, moyioKeHHBI B OCHOBY pasieiieHus BemiecTB. llonBmkHas u
HenoaBwxkHas ¢asbl. Bausaue pH. XunkoctHas xpomarorpadus ruapoduiibHOTO
B3aMMOJICUCTBHUS C dJekTpoctatudeckuM oTtankuBanuem (ERLIC). Tlpuammm
paszaeneHus BEeecTB, cxoacTBo U paznuuuns ¢ HILIC.

40. DOxckmosuonHas xpomarorpadus (SEC) IlpuHuumm, mNOJOKEHHBI B
OCHOBY pazjeneHusi BemecTB. [loaBukHass U HenoABWKHas ¢a3bl. Mcmosb3oBaHue
n00aBOK K MOABWXKHOM (haze. KanuOpoBouHbIE KpHUBBIE IJIsl Tellb-XpomaTorpaduu.
JleTexTophl ISl SKCKIFO3HOHHON XpoMartorpaduu. BeiOOp KOJOHOK W YCIOBHM ISt
OMOIKCKITIO3MOHHOM XpomaTorpaduu.

41. Xpomarorpadus ruapodobuoro B3ammoneiictsus (HIC). Ilpunium,
MOJIOKEHHBIM B OCHOBY paszjeieHusi BemecTB. [logBukHas U HemoaBuKHas (a3bl.
[Ipumenenue.

42. MarpuuHO-aKTUBUPOBAHHAsL Jla3epHas JeCOpOLMOHHAs  HMOHU3AIUS
(MALDI). OcobeHHOCTH yCTpOMCTBa HMOHHBIX MCTOYHHKOB MALDI. MexaHu3Mmbl
nonmsanuu. Marpuuel MALDI. [Ipumenenne MALDI.
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MMPOTOKO.I COIJIACOBAHUS YYEBHOM ITPOT'PAMMBI YO

HasBanue Ha3Banue [Ipennoxenus Pewmenne, npunsToe

y4eOHOM Kadeapol 00 U3MCHECHUSX B Kadeapon,

JUCUUTUIUHBIL, coJlepKaHUMU y4eOHOU pa3paboTaBiieit

C KOTOpOM MIPOrpamMMBbl yueOHYI0

TpeOyercs YUPEXKJICHUS BBICILIETO nporpamMmmy (c

COrJJaCOBaHUE oOpa3oBaHusI 10 y4eOHOM yKa3aHUEM JaThl U
JUCHUTUINHE HOMeEpa MPOTOKOJIA)

VYyebnas

JUCLUIUINHA

He TpeOyeT

COIJIACOBaHUS

3aBenyroiuii kadeapoi aHaTUTUYECKON XUMUHU

AOKTOP XMMHWYCCKUX HAYK, JOLOCHT

15.05.2025

M.®d.3asa1g

24




JIOMOJHEHUSA U UBMEHEHUSA K YYEBHOHM ITPOTPAMME YO

Ha / y4eOHBIN TOJ

No

/I I{OHOJ’IHGHI/IH N U3MCHCHMUS OcHoBaHue

VYyebHas nporpamMmma nepecMoTpeHa U 0100peHa Ha 3aceaHuu Kadeapsl
(mpotokon Ne OT 202 r1.)

3aBenyromuii kadeapou

YTBEPXIAIO
Jexan axynbrera
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