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I. OBIIIUE ITOJIOXKEHUSA

BBenenne. Xpomarorpabus — 3170 oOIMpHas 001acTh (DU3MKO-XHMHUECKUX
METOLOB aHa/lW3a, KOTOopas 3aHUMaeTcs pa3pabOTKOH TEXHOJIOTHI pa3JieneHus
CJIOXHBIX T10 COCTaBY MHOIOKOMITOHEHTHBIX CMECEH.

Xpomatorpadus Halla MPUMEHEHUE B Pa3IMYHBIX 00NIACTAX: B XMMHYECKOH,
He(pTEXUMUUECKOH, Tra30BOM, MUILIEBOH, LEJUTION03HO-0YMaKHONH U MHOTHX JPYIHX;
[IPEXKJe BCEro B TEXHOJIOIMYECKOM KOHTPOJE M aBTOMATHYECKOM IO Iep:KaHuM
ONTHUMAJIBHOTO peXuma IMPOU3BOJACTBA, B KOHTPOJIE MCXOAHOIO ChIpbi M KadecTBa
rOTOBOH INPOAYKLHH, aHAJIM3E Ia30BbIX U BOAHBIX COPOCOB NPOU3BO/ICTBA.

B meaunyse u dapManun MeTOABI XpoMaTorpaduu HCIOIB3YIOT B MEIUKO-
OMOJIOTMYECKUX MCCIEIOBaHMUAX, B KIMHUYECKOW TMpaKTHKe Ui JMarHOCTUKH
pasnuyYHBIX 3a00NIeBaHMi, IPY aHAJM3€ CIIOXKHBIX JIEKAPCTBEHHBIX MPETapaToB, IJis
ONpe/IEJIEHUs] YUCTOTBl JIEKAPCTB M M3Y4YEHHMs MX MeTtabosM3Ma B OpraHusMe.
IIpenapatuBHy:0 XpoMarorpauio HCHOIb3YIOT NPH NPOU3BOACTBE JekapcTB. Ha
IPOMBIILIEHHYO OCHOBY [TOCTABJIEHO XpoMaTorpapuyecKkoe BblieJIieHHe QyILIepeHoB,
CallOHMHOB, TIMCTOHOB, mnasmui, JIHK, aHTUOMOTMKOB U MHOTHX JIPYrHX
LEHHEHIIHX TPUPOIHBIX U CUHTE3UPYEMBIX BELIECTB.

Xpomarorpaduyeckue METOIbl HE3aMEHMMBI B KOHTpOJIE KadecTBa W
0€e30IacHOCTH MUILIEBBIX MPOAYKTOB. [THINEBYIO IEHHOCTb MPOAYKTOB OTPEAEIISIOT,
aQHAJIM3UPYsl aMUHOKHUCIIOTHBIHM cOCTaB OEJIKOB, H30MEPHBII COCTaB KHPHBIX KUCJIOT U
TJIMLEPHIOB B JKMpPax, yIJIEBObl, OPraHU4YEeCKHUEe KUCJIOThl U BUTAMUHBL. [{71s1 OLleHKH
0e30MacHOCTH TNPOLYKTOB B HHUX BBIABISIOT MHUINEBBIE J00aBKH (KOHCEPBAHTHI,
AQHTHOKCU/IAHTBI, IOACJIALMBAIOIIME BEUIECTBA, KPAacCUTeIW W [p.), NECTHIHIBI,
MUKOTOKCHHBI, HUTPO3aMHHBI, MOJIMAPOMATUUECKHE YTIIEBOJOPOIBI, aHTUOHOTHKH,
OIIPE/ICNIAIOT CBEXECThb MPOAYKTOB, YCTAaHABJIMBAIOT pPAaHHUE CTAJAMM TIOPYH U
JIOIyCTUMBIE CPOKH XpaHeHHs. MeTojaMH ra3oBoil Xpomarorpaduu OINpeaessioT
¢danbcuduKalyio NPOAYKIMH M0 )XUPHOKUCIOTHOMY COCTaBY, HATMYUIO CTEPHHOB.

B cymebHOli 53kcmepTuze MeTOOOM — XpoMarorpa@uu  aHANU3HPYIOT
He(TeNpOLyKTHI, UCIIOJIb30BAHHbIE B CIIy4ae MOHKOTrOB, BBISABIISIOT (AKTHI MOJIEIOK
U (danbcudukauuii roprode-cMa3o4yHbIX MaTE€pPUATOB. AHAIM3UPYIOT TaKKe
JIaKOKpAacOYHBbIE MaTrepHalibl U IOKPBITHSA, B TOM YHCIIE YacTHLbI OKpPAacKH
aBTOMOOWIEH, KpacsAlMe KOMIIOHEHTBl YEpHWJ Ul WACHTH(GUKALMH MUChMEHHBIX
MarepyajioB WJIM ONpEJeeHUsl JaBHOCTU JOKYMEHTOB, JPEBECHHY, B3pbIBUaThIE
BELIECTBA, NPOAYKTHI B3PbIBOB U BBICTpEJIA U JP.

Xpomarorpauueckue METObl IPUMEHSIOT B SKOJIOTMUYECKOM SKCIIepTH3E s
MOHHUTOPHHIa 0OBEKTOB OKpYy’Katolei cpeasl (Bo31yxa, BOJBI, MOYBBI): ONPEIESIIOT
COJIEp)KaHKWe OCTATOYHBIX KOJIMYECTB NIECTULIUIOB, OJUXJIOPUPOBAHHBIX OMGBEHUIIOB,
He(TENpOAyKTOB, MOTHAPOMATUYECKUX YIJIEBOJOPOOB, (heHoNa, CTUpPOIIA, TOIyOJIa,
METUJIMEpKaITaHa 1 Jp.

B  HedpTexuMuueckoil  NPOMBIILJIEHHOCTH W JHEPreTHKE  METOJbI
xpomartorpaguu (B OCHOBHOM ra3oBYH0 XpoMarorpaduio) MpUMEHSIIOT JJis aHaIu3a
KOMIIOHEHTHOI'O COCTaBa IMPUPOJHOIO, IOMYTHOTO Y CKWKEHHOro rasa, s
OTIpe/IeIeHHs] KOMIIOHEHTHOIO U ()pakLMOHHOIO cocTaBa HeTU U HedTEenpOyKTOB,



B TOM uucie aBTOMOOMJIBHOTO TOILTNBA;
JUIsl aHAJTM3a COJIEpXKaHKsI CEPOBOIOPOAA U MEPKANITAHOB B MPUPOIHOM raze U HedTu;
Ul aHajuu3a  COJEep)KaHusi  XJIODOPraHMYeCKUX  COeAMHEHHH B  HeTu;
JJIS aHaJM3a ra3oB, PaCTBOPEHHBIX B Macje CHJIOBBIX TpaHC(OpMaTopoB, a Takke
BJIary, AHTHOKUCIIUTETbHBIX IIPUCATIOK, (bypaHOBBIX IIPOM3BO/IHBIX,
NOMUXJIOpOU(EHWIIOB; /U1 aHaIM3a He(PTENPOAYKTOB U JIp.

[Iupokoe npumeHeHUe xpomMarorpapuu 00yclaBIMBaeT HEOOXOAUMOCTEH B
KBaJTM(UIIMPOBAHHBIX CIIEIMAIUCTAX B JaHHOM 00IacTH.

[Tporpamma MOXeT OBITH HCIONB30BaHA Ui OOy4YeHHMs HaYHHAIOIIUX
CHELMAJIUCTOB, pa0OTAIOLIMX C UCIIOJIb30BAHUEM PA3HBIX METOJOB XpoMaTorpapuu.

Ileaps aomoJiHUTENbHONH NpPodecCHOHANBbHOH TNPOrpaMMbl TOBBIIIEHHUS
KBAIM(QHUKAMK TI0 CHELUATBHOCTH «XpoMarorpaduueckue METOABl aHaIu3a
(razoBas, BBICOKOA () (eKTHBHAs HKHUJAKOCTHAs Xpomarorpadus, Mmacc-
CIIEKTPOMETpUS )» (Jlaiee — IporpaMMa), B COOTBETCTBHH € MOJIOKEHUSIMH YacTel 1 u
4 crateu 76 DenepanbHoro zakoHa «O6 obpasosanuu B Poccuiickoit denepauum»
@3- 273 ot 29.12.2012 r., 3aKimoyaeTcss B YAOCTOBEPEHUHM OOpa3OBaTENIbHBIX HU
npodeccUOHANBHBIX MOTPEOHOCTEH, MNPOPECCHOHATBEHOTO pa3BUTHS YEJIOBEKa,
00ECrieYeHUH  COOTBETCTBHMS  €ro  KBaIM(HUKALMHU  MEHSIOLIMMCS  YCJIOBUSM
npodeccHoHaNbHON AEATeNIbHOCTH U COLMAIBHOMN CpeJibl.

JlanHas mporpamMma HamnpaBlieHAa Ha TMOJy4uyeHHE Oa30BBIX TEOPETUUYECKUX H
MPaKTUYECKMX HABBIKOB 10 XpoOMarorpa(uu: razoBoi M XHAKOCTHOW, B TOM YHCIIe
XpOMaTO-Macc-CreKTPOMETPHH.

TpynoemkocTh ocBoeHMs — 72 akajgemuyeckux yaca (1 akaneMuyeckui yac
paBeH 45 wmuHyTtam). Dopma oOyueHHs — OYHO-3a04YHasi C MCIIOJIb30BAHUEM
TMCTaHIIMOHHBIX 00pa3oBaTelibHbIX TexHooruit (JIOT).

Kypc cocTouT u3 nexiuii 1 npakTUUECKUX 3aHIATUH.

VcnoBusi peanuzalMu  JIONOJHUTENBHONH IMpodecCHOHATBHONW TMpOrpaMMBl
MOBBIIIEHHs KBanM@UKauu «XpoMmarorpapuueckue MeETOJAbl aHajiu3a (ra3osasd,
BbICOKOO()(EeKTUBHAS ~ JKMIKOCTHasi  xpomarorpadus,  Macc-CIEKTPOMETPHUS)»
BKJTFOYAIOT:

o y4eOHO-MEeTOUUECKYIO IOKYMEHTAIMIO U MaTepHaibl 10 BCEM pa3jiesiaM
(MOomynsaM) crielMaibHOCTH;

= MaTepUalbHO-TEXHUUECKHE 6a3bl, 00ECIeUunBarOIIME OPraHU3aLMI0 BCEX
BUJIOB JUCLMIUIMHAPHON MOArOTOBKHU:

- y4yeOHbIe ayIMTOPUU, OCHALLICHHBIE MaTepuaiaMu U 000pyA0BaHHEM s
NpoBeAeHusl yueOHOro npoiecca;

- J1abopaTOpHM  HAay4HO-MCCJIEI0OBATENIbCKOTO IEHTpPa, OCHAIEHHBIE
HEOOXOIMMBIM  00OpyZOBaHMEM JUId [POBEACHHE IPAKTHYECKHX
3aHATHUM.

Jlns  dopMupoBaHus MNpPO(ECCHOHAIbHBIX KOMIIETEHLUMH B Iporpamme
OTBOJIATCS Yachl Ha CTAXKUPOBKY (MPAKTUYECKYIO OTPaOOTKY HaBBIKOB), IPOBOAUMON
B naboparopusix HULL, pacnonoxenHoro no aapecy r. Acrtpaxanb, Hauanosckoe
mocce, 9.



IL. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUS

B pe3yabTaTe 0CBOEHHSI NPOrpaMMBbl CJIylIATe b 10JKeH 3HATh:
1) TeopeTHueckue OCHOBBI XpOMaTOrpaHuecKoro rnpouecca;

2) GU3NKO-XMMHUYECKHEe OCHOBBI XpoMaTorpabum;

3) MPHHLMILI OpraHu3aluu pabouero Mecta xpomarorpaducra;

4) BuABI XpoMaTorpabHyecKux aHATH30B M MPUHLHKIIBI UX BBIOODA;
5) BiusiHue (paKTOpPOB Ha XpoMaTorpapuyeckoe pasaesieHue.

B pe3yabTaTe 0CBOEHHS IPOrpaMMBbI CJIyIIATeb J0JI2KeH YMeTh:

1) opraHuzoBathk pabouee MeCTO Xpomarorpaducra;

2) IJIaHUPOBAaTh W  TMPOBOAUTH  KayeCTBEHHBIE U  KOJMYECTBEHHBIE
xpoMarorpabuuecKkue aHaIu3bl;

3) UHTEpPHPETUPOBATH Pe3yJIbTAThl XpPOMAaTOrpahuuecKoro aHaIu3a.

B pe3yabTaTe 0CBOEHMS NPOrpaMMBbI CJAYLIATEb JOIKEH BJIaAeTh:

1) MeTpoJIOTHYECKUMH OCHOBaMH XpOMaTOrpauueckoro aHaiusa;

2) MerojoJiorrell BBIOOpa Xpomarorpa@uyeckoro aHajin3a, HaBBIKAMH HX
peanusanuu.



III. TPEBOBAHUS K UTOITOBOMY 3AYETY

1. HMroroBas aTTecTaiys 1o AONOJHUTEIbHOM MpodeccuoHanbHON IporpaMme
NOBBIIEHNs KBaTuUKAIMK «XpoMmarorpapuueckie MeTOIbl aHanu3a (rasonad,
BEICOKOO(GGEKTHBHAS  JKHAKOCTHas  XpoMartorpadus,  MacC-CIEKTPOMETpPHS)»
MIPOJIODKUTENBHOCTBIO 72 aKaJeMHYecKMX daca INpOBOAWTCS B (opMe 3ayera M
JIOJKHA BBISBJIATh TEOPETUYECKYIO M TMPAKTHUECKYH IMOATOTOBKY CIIELIAATIUCTa B
COOTBETCTBMH C  TpeOOBaHMAMHU  KBAIM(QUKALMOHHBIX  XapaKTEPUCTHK |
npodeccuOHabHBIX CTAHJAPTOB.

2. OOyuaromuiics IOMyCKaeTcsi K MTOrOBOM aTTECTAlMU II0C/I€ H3Yy4eHHs
yueOHBIX MOJyJieit B 00beMe, MPeyCMOTPEHHOM Y4e€OHBIM LIaHOM JIOTIOJIHUTEIbHOM
npo(ecCHOHAIBHOMN MPOrpaMMBbI MMOBEIMIEHUs KBATH(PUKALUK POAOIDKUTEIBHOCTHIO
72 akaJleMUYeCcKUX Yaca.

3. Jluma, OCBOMBIIHE JOMOJHHUTEIBHYIO MPOGECCHOHAIBHYIO IpOrpaMMy
TOBEIIIEHUS. KBaJU(PHUKAUWK IPOJOJDKUTENBHOCTBIO 72 aKaJZeMHYeCKHMX 4Yaca M
YCIIENTHO MPOINEAIINe HTOTOBYIO aTTECTALUIO, IIOIYYatoT JOKYMEHT YCTAaHOBJIEHHOTO
obpa3siia — Y 10CTOBEpeHHE O MOBBILIEHUH KBATU(QHUKALIHH.



IV. PABOUHME ITPOT'PAMMBI YYEBHBIX MOAYJIEH

PA3JIEN 1
Bnenemle. TeopeTuqecmle NPHHIHAIIBI xpomaTorpadmn

Kox HawmeHoBaHusI TeM, 2JIEMEHTOB H [10/12IEMEHTOB

1.1. Breneuue.

1.2. [TeopeTnyeckue acmeKThl XpoMaTtorpaduu

1.3. [Pu3HKO-XMMHYECKHE OCHOBBI XpoMaTorpaduu

1.4. |OcHOBHBIE IPHHIUIIEI XPOMATO-MacC-CIIEKTPOMETPUN

1.5. |Pa3MernieHre XxpoMarorpadu4eckoro KOMIUIEKca
PA3JIEJI 2

AnmnapartHoe obecriedeHHe XpoMaTOrpagHIecKOro aHAJIH3a

Kon [HammeHOBaHHs T€M, 3JIEMEHTOB H I10JI2JIEMEHTOB

2.1. |AnmaparHoe obecrieyenre ra3oXxpomMarorpahuueckoro aHauu3a

2.1.1 [[lpwHIHOHaTBHAS CXeMa ra3oBOro xpoMarorpada

2.1.2 [[TogBmwxuas da3za. TpeGoBaHus K ra3aM-HOCHTEIISIM

2.1.3 [Xpomarorpapuueckue KOJIOHKH

2.1.4 [lo3upoBaHue npoOsI

2.1.5 |lerextupoBanue

2.2 BricokoahdexTHBHAS )KHUIKOCTHAA XpoMarorpadus: annaparHoe odbecreyeHue

2.2.1 |Cxema XHIKOCTHOIO XpoMatorpada # OCHOBHEIE Y3IIbI

2.2.2. [Hacochl

2.2.3. [[MoasuxHas ¥ HENOABHKHEIE (Da3sl

2.2.4 |[lo3upoBanue nmpoObI

12.2.5 E€TEKTHPOBAHUE

2.3.  [Xpomaro-macc-cekTpoMeTpusi. Cxema XpoMaTo-Macc-CIIEKTpOMETpa.
PA3JIEJI 3

Cra:kupoBka. [IpakTHyeckne acneKkTbl Xpomarorpaguu

Kox |HammeHOBaHMs TEM, 2JIEMEHTOB H II0JI2JIEMEHTOB

3.1 I"azoBas xpomaTorpabus

3.1.1 |O6mmee ycrpoiictBo XpoMmarorpada. OCHOBHEIE OIlEpalUK

3.1.2 |Pabora ¢ nporpaMMHBIM obecriedenrneM. 3anuck xpomarorpamel. O6paboTka.

3.1.3. | OcHoBHBIE MPoOIEMBI B XpoMaTorpaduu U NyTH UX peLICHUs

3.1.4. | Texauueckoe oOcaykuBaHue. BuisiBieHHe HEHCTIPABHOCTEMH.

3.2. |BsicokodddhexTHBHAS JKUAKOCTHAS XpoMaTorpadus

3.2.1 |O6mee yctpoiicTBo Xpomarorpada. OCHOBHBIE OLIEpALIHH

3.2.2 |Pabora ¢ mporpaMMHBIM oOecriedeHreM. 3anuchk Xpomartorpamel. ObpaboTka.

3.2.3. | OcHoBHBIE MpoOIEMBI B XpoMaTorpadyu U IIyTH UX pelleHHs

3.2.4. | Texaudeckoe oOciyxuBanue. BrisiBieHHEe HEHCIIPABHOCTEH.

3.3. |OcobenHocty paboThI C XpPOMATO-MaCC-CIIEKTPOMETPAMH.

CTaHCHpOBKa. OcobeHnocTH NpOBEACHHUA KOHKPETHBIX xpOMarorpaqmqecKHx AHA/IH30B

PA3JIEJT 4

COIJIAaCHO METOIHKAM

[Kox |Hammeropamus TeM, 5]IeMEHTOR H TIOJIDIEMEHTOB
4.1 MeTo1 abCOIIOTHON I'pa Ty HPOBKH
4.2 MeTto BHYTPEHHETO cTaHaapTa
4.3  [Mero BHYTpEHHEH HOpMaIW3allu{
4 €TOJ] CTAHIAPTHO# 106aBKH
4.5.  |OcobenHocTH TPOOOMOArOTOBKH B Pa3HbIX THIIAX XpoMaTorpaguyecKux aHaIH30B
4.6. pomaTorpadudeckre aHaJIU3bl U1 KOHKPETHBIX IesIei




V. YUEBHBIN ILUIAH

Ilesib OCBOEHMS IHUCHMILUIMHBI «XpoMmaTorpaduveckrue METOIbl aHallu3a
(razoBasi,  BeICOKO3(ppeKTMBHAS  JKUJAKOCTHasE  xpomarorpadusi,  Macc-
CIIEKTPOMETPHS)» SBISETCS NMOMydeHHe 0a30BbIX TEOPETUUECKUX U MPAKTHUECKUX
HaBbIKOB 10 XpoMaTorpaduu.

Karteropusi caymareneii: HauyMHaIOLIMe CHELUAIUCTBI, paboraromme ¢
HCITOJIb30BaHHUEM ra30BOi XpoMmaTorpabuu

TpynoemkocTh ocBOeHHs: 72 yaca.

@®opma oO0yueHHsi: 04YHO-3a04Has ¢GopMa OO0yuyeHHUs C HCIOJIb30BaHUEM
JIUCTAaHIIMOHHBIX 00pa3zoBarenbHbIX TexHomorui (J10T).

PesxuM 3aHATHI: & YacOB B J€Hb

HanmeHoBaHMe pa3/ieioB JUCIUILUIHH H TEM B Tom uncie  |[Dopma KOHTpoOIs
om | = =
pr IR O
1. Brenenue. TeopeTnueckne NpHHIUIBI 8 8 Texymmuii
XxpomMaTtorpadpuu KOHTPOJIb
il Brenenue 1 (TecTnl)
1.2 TeopeTnueckue acekTsl XpoMaTorpaduu 2
1.3 DH3HKO-XMMHYECKHE OCHOBBI XpoMaTorpaduu 2
1.4. OcHOBHBIE TPUHITUITEI XPOMATO-Macc- 2
CHEKTPOMETPHH
1.5 Pazmemenue xpomaTtorpagpudeckoro 1
KOMILIEeKca
2 AnnapatHoe odopmiieHHE 20 20 Texkymmuii
XpoMaTorpadguyecKoro aHajiu3a KOHTPOJb
2.1 AnnaparHoe ohopMIIEHHE 8 8 (TecTnI)
razoxpoMarorpa)u4eckoro aHajamsa
2.1.1. | IIpuHIIMNHAIbHAA CXEMa ra30BOTO 1
xpomarorpada
2.1.2 |llogsmxHas dasa. TpeboBaHMAM K rasam- 2
HOCHTEJISIM
2.1.3 | Xpomarorpadhudeckue KOJIOHKH 3
2.1.4 |lozupoBaHue IPOOLI 1
2.1.5. |J/leTekTHpOBaHHE 1
2.2 BricokoadexTruBHAS KHUIKOCTHAS 8 8
xpomarorpadus: annapaTHoe odbecrneuyeHue
2.2.1 |Cxema XHIKOCTHOTO XpoMaTorpada u 1
OCHOBHBIE Y3JIBI
2.2.2 |Hacocsl 1
2.2.3. |l[logBuikHAsi M HEMOJBHKHAS (pa3bl 3
2.2.4 |JlozupoBanue npoObI 2
2.2.5 |[lerekTHpOBaHHE 3
2.3. |XpomaTo-Macc-ClieKTPOMETpHUs 4 4
3 Craxuposka [IpakTnyeckne acneKkTbl 24 24 Texymmii
xpomatorpagpuu KOHTPOJIb

3.1 I"azoBas xpomarorpadws 10




& O6ee ycTpoiicTBo XpoMaTorpada. 2 (cHTYallHOHHbIE
OCHOBHBIE Ollepaluy 3a]a4M)
3.1.2 | Pabora ¢ mporpaMMHEIM 0OecrieueHHEM. 3
3anuck xpomarorpambel. O6paboTka.
3.1.3 | OcHoBHBIE MPOOIEMEI B XpoMaTorpabuu U 2
MYTH WX PEUICHHUs
3.1.4 | Texuuueckoe obciykHBaHKe. Brisanenue A
HEHUCITPABHOCTEH.
2. BricokoaddexTrBHast KHUIKOCTHAS 10
xpomarorpadus
3.2.1 | OOmee ycrpoicTBO Xpomartorpada. 2
OCHOBHBIE ONIEpAIMH
3.2.2 | Pabora c mporpaMMHBIM 0O€CIIEYEHHEM. 3
3anuce xpomarorpambl. O6paboTka.
3.2.3 | OcHoBHBIE poOJIEMBI B XpoMaTorpaduu u 2
IYTH UX pelieHus
3.2.4 | Texuuueckoe obciyxuBaHue. BeisBieHue 3
HEHCIIPABHOCTEH.
33 OcobeHHoCTH pabOTHL ¢ XpPOMATO-Macce- -
CIIEKTPOMETPaMHU
4. CraxupoBka. Oco6ennocrn nposenenus (20 20 Texymmii
KOHKPEeTHBIX XpoMaTorpaguiecKkux KOHTPOJIb
AHAJH30B COIJIACHO METOAHKAM (cuTyalnHoHHBIE
4.1 MeTos abcoslIOTHOM TpagyupOBKH 4 3a1a4H)
4.2 MeTo1 BHYTPEHHET O CTaHaapTa 4
4.3 MeTo1 BHYTpEeHHEH HOpMAJIU3alluH -
4.4. . 4
Merto/1 cTaHIapTHOM 0OAaBKH
4.5 OcobeHHOCTH TPOOOMOATOTOBKY B Pa3HbIX 2
THIIAX XpoMaTtorpadHyecKux aHaIu30B
4.6 | Xpomartorpadpuueckue aHaIH3bI UIs 2
KOHKPETHBIX IeJIeH
HWroroBasi arrecranus 3aK/II0UHTe/IbH
bIil KOHTPOJIb
(TecTnl)
Bceero 72 28 |44
CopepxkaHne nporpamMm y4e0HbIX Moy 1€
Kon |Ha?.Balme TeMbl WOCHOBHoe coJep:KaHHe
Pa3nen 1. Beenenune
1.1 Tema 1. Beenenne Brenenne. O6nacTu IpUMEHEHHS XPOMaTOrpapuueckux METO10B.
TTpHHIKMITEL BBIOOpA XpoMaTorpapuuecKux METOAMK
1.2. [Tema 2.|Onpenenenne xpomarorpabuu. Kparkas HCTOpHS pPa3BHTHS
Teoperuyeckue Merona.  OcoOeHHOCTH ~ XpoMarorpa@UyeckMx  METOJOB.
acTEeKThI Knaccudukaims xpomatorpaguyeckux METOI0B.
xpomaTtorpaduu
1.3 |Tema 3. ®usuko-|OCHOBHEIE TEPMHUHBI W  ONpEJEICHUS xpomatorpaduu.
XMMUYECKHE  OCHOBBI|[[pHHIMIBI pa3/ie/ieHds BelIeCTB B Xpomarorpaduu. OTamsl
ra3oBoi XpoMaTorpauyecKoro aHaiu3a. DIIOIHOHHBEIE XapaKTEPHCTHKH.
xpomarorpaduu Bpems yaepkuBanus. PaccrosiHue yaepKuBaHus. Y IepKHBAEMBbIH
00neM. MeptBoe Bpems. Koaddunuent emxocta. Menpasnennoe




oobem. MeptBoe Bpems. Koapduuuent emxoctu. Menpasnennoe
paccTosiHie yepykuBanusi. MicrnpaBlieHHbIH 00beM yAepsKUBaHHUS.
[MpuBeneHHbI 00beM yaepxuBaHus DPdexkTUBHBIH 00BEM
yaepxkuBaHus.  AOCONIOTHBIE — MapaMeTphl  YAEPKHUBAHMI.
OtHocuTeNBHBIE apaMeTpsl yaepxkuBaHus. MHaeke yaepxuBanus
Kopaua. BausHue pa3nnuHbiX akropoB Ha xpomarorpaduyeckoe
pazaenenue. Teopuss Tapenok. OddexkruBHocTe.  YUmncno
TeopeTHuecKUX Tapenok. CenekTHBHOCTh. BimMsaHHe creneHu
neTydyecTd BemlecTB Ha 3(deKTuBHOCTh pasaeneHus. CreneHsb
paszaenenus.. BiusHMe CKOpPOCTHM TOTOKa ra3a-HOCHTENs Ha
paszeneHue. Biusinde HenojBwkHOW (asbl Ha 3(PQPEKTHBHOCTH
pazznenenus. Bivsinue TeMnepaTypbl Ha MapameTpbl pa3ieieHHs:
BIIMSIHUS TEMMEpaTypbl Ha MapameTpbl yIEpKUBAHUSA; BIHSAHHS
TEMIepaTrypbl Ha  TMapaMeTpbl  ra3a-HOCHTENs;  BJIMSIHHE
TEMIepaTypbl Ha CTENeHb pa3MbIBaHUS Xpomarorpaduueckoro
nuka. Pazenenue ¢ nporpaMMUpPOBaHUEM TEMIIEPATYPhl

1.4.

Tema
TIPHHLIMIT
MAacc-CIeKTPOMETPUH

4 OcHOBHEIE
Xpomaro-

Marepusi. Bewectso. JluckperHocts. MoHel. OTHOLIEHHE MacChl K
3apsany. Macc-cnektpomerpus. Macc-cniekrp. Macc-cnekrpomMerp.
[MpuHumn  macc-criektpomeTpuH.. MoHHbIH ucTouHMK. Mace-
ananusatop. Jlerexkrop. [loHsaTHE BaKkyyMa U HEKOTOPBIE CBEEHHSI
W3 BaKkyyMHO#i Texuuku. JlnuHa cBoOoaHoro mpobera.
MonekynspHbie W MOHHbIE Ny4YKHM. YCTpOWCTBAa AN CO3JaHHMs
Bakyyma. Kparkas wucTopus Macc-cnieKtpomeTpuu. Paspurue
METO/I0B HOHHM3alMH. Pa3zBuTHe Macc-aHaaM3aTopoOB.

1.5

Tema 5. Pasmemenue

XpomMatorpaduieckoro
KOMILIEKCa

TpeboBanus K momeleHH0 ¥ pabouyemy mecty. TpebGoBanus k
SJIEKTPONUTAHHIO. TpeboBanus K razo0alJIOHHOMY
000pyI0BaHHUIO.

Pa3nen 2. AnnaparHoe opopmiienne xpomarorpaguyeckoro anajiusa

.

AnmnapaTtHoe odopmiieHHe ra3oxpoMaTorpaduyeckoro aHauausa

2.1.1

Tema 6.

[TpuHuMnuaneHas
cxema
xpomarorpaga

ra3oBoro

PacriosioxeHre OCHOBHBIX Y3JI0B ra3oBoro xpomarorpada. ['azopas
cxema.

2:1.2

Tema 7. IloppmxHas
¢aza. TpebGomanus «

razaM-HOCHTECIISAM.

[lpuniuner BeiGopa rasa-Hocutens. OcHOBHblE TpeOOBaHMA K
ra3zaM-HOCHTECJISAM. OuwncTka rasa-HoCHTEIIs. OcHOBHBIE
XapaKTEPHUCTHKH FBSOB—HOCHTCHCF[, HCIIOJIB3YEMEBIX B ra3oBoM
xpomarorpaduu (a30T, BOJOPOJ, KHCIOpOJ, AaproH, Treaui,
YTIEKUCIIBIHA a3, BO3AYX).

2.1.3

Tema
Xpomarorpaduyeckue
KOJIOHKH

8.

AHanuTHueckue KoloHKH. KanunnspHeie KonoHku. Hacanounsie
KojioHku. [IpenaparuBHble KONOHKH. TpeGoBaHMs K MaTephaly
KOJIOHOK. KOJIOHKH, MPUTrOTOBIEHHBIE METOI0M MHKPOMEXaHUKH.
MoHonuTHBIE KOJOHKH. ['a30aacopOLMOHHBIE U ra30XKHAKOCTHBIE
KolMoHKH. XapakrepHele mnopsaku dddexrusHoctn s ['X
konoHoK. Kpurepuu paszaenenus. BausHue cKopocTH MOTOKa rasa
HocHTeNst Ha 3(deKkTHBHOCTE KONOHKM HenoaBXKHBIE XUAKHE
dazel ans konoHok. [lonucunokcanoBbie ¢a3el. @asel 15
pa3enieHusi XUpajibHbIX coeJUHEHHMH. [lpvMepbl THUNHYHBIX
peliaemMbiX 3ajad Ul KOJIOHOK pas34YHbIX THIOB. Bribop
HEMOJBWKHON JKMIAKOW azel uau copOeHta. Bpibop AnuHBI
KOJIOHKM W ee jJdamerpa. BiusHMe BenM4YMHBI MpoObl Ha
3heKTHBHOCTh pasieseHms, TIEperpys3Ka KOJIOHKH.




PaznenurenbHbie CXEMBEI,
KOJIOHOK.

BKJIIOHAKOIIHE B cebsd HECKOJBKO

2.1.4.

npoOkI

Tema 9. JlozupoBaHue

Tpebosanus k BBogy npoOsl. BBoa npoObl B KOJIOHKY: co cOpocoMm,
split/splitless, npsmoii BBox B KONOHKY. Mcrosb3oBaHue
Pa3MYHBIX HHIKEKTOPOB /Il PELICHHMs AHAJIMTHYECKHX 3a/ay
paszenenus. BBoa raszoo0pasubix npoO. ['a3oBblii KpaH, ra3oBblit
LITOK, rasoBas neryiss. Boj »xumkux npod. Ycrpoiicrea BBOAA
Kuakux npoOb. Beox Teepabix npo0. XapakrepHble 3Ha4YeHHs
[1apaMeTpPOB NOTOKOB, TEMIIEPATYP M JaBJIEHHUS [ HHIKEKTOPOB U
K0JI0HOK. TpeGoBaHMsl K MCIIAPUTEIISM.

2.1.5,

Tema
JeTexTupoBanue

10.

TpeboBanusi Kk  jgerekropaM. OCHOBHBIE — XapaKTEPHUCTHKH
JeTeKTOpOB, MX BUJbl. OCHOBHBIE NETEKTOpPLI, NPUMEHsSEMbIe B
razoBoii xpomatorpaduu. Tepmoxumuueckuii gerekrop. Jlerexrop
10 TeNJIONPOBOAHOCTH (KaTapomeTp). [11aMeHHO-MOHU3aLIMOHHbI#
nerektop.  TepmowoHHBIH — gerexTop.  DOTOHOHH3ALMOHBIH
JIETEKTOP. DNeKTPOHO3aXBaATHBIH JETEKTOP. Macc-
crieKTpoMeTpudeckui  petekrop. IlinameHHo-poTOMeTpHuecKuit
JETeKTOp. XeMHIIOMUHECLIEHTHBIH JeTeKTop. UyBCTBUTEIBHOCTh
nerexkropa. Ilpepen oOHapyxenus. JIMHeHHOCTH JeTeKTOpA.
CenextuBHocTh Jerektopa. CpaBHeHMe JeTeKTOpoB. Bribop
JeTEeKTOpa /Uil KOHKPETHBIX 3aJa4

2.2 B

cokoadpeKTUBHAs XKUIKOCTHAsE Xpomarorpadusi: annaparHoe odecrneyeHue

" |

Tema 11.
YKHJIKOCTHOTO
xpomatorpada
OCHOBHBIE Y3J1b

Cxema

OcHoBHas cxema JXHAKOCTHOrO Xpomarorpada.

2.2.2

Tema 12. Hacocsl

[Mpunuuner  pabotel HacocoB B BDOXX. Buagsl Hacocos.
]_U[IpPIHEBHe HaCOCHI. HJIYH}KepHHe BO3BpPAaTHO-MOCTYNATE/IbHBIE
HaCOChI. HHEBM()yCHIlHTEJ'lebIe HacCoOCHhI.

2.2.3.

HEIOJABHUXKHAsA d)a3]:l

Tema 13. [TogBukHas 1

Omowupytomas cuna u  spdexkruBHocTe.  TpeboBanus Kk
pactBoputensm. Buasl Haubosee yacto npumensieMbix B BOXKX
pacTBOPHUTENb U CHCTEM pacTBopuTeseil. Pabora ¢ pacroputensimMu.
Beibop ycnosuit  paspenenus. [loaroroBka pacTBopuTENei.
[Toaroroeka konoHok. OO0wIas KOHCTPYKTHBHAsS CXeMa KOJOHOK.
Tunser konoHok. PaGota ¢ kononkamu. [IpoMbiBKa 1 pereHepanus
KOJIOHOK.

2.2.4

npoObI

Tema 14. JlozupoBaHue

HUnxexktopel. PyuHble uHxekTopoB. IleTneBoi

I Inpuiibl. ABTOMAaTHYECKHE HHKEKTOPEI

HHXKEKTOP.

2.2.5

Tema
JleTeKTHpOBaHUE

15.

XapaKkTepUCTHUKH JIETEKTOPOB. YyBCTBHTEIBHOCTD.
doroMmerpudeckuii aerekrop. DIyopUMETPUYECKHH JETEKTOp.
PedpakromeTpuyeckuii 1€TEKTOP. DNEKTPOXMMHUECKHI AETEKTOP.
KOHTyKTOMETPHUYECKHH IETEKTOP.

23

Tema
Macc-CreKTPOMeTpHst

16. XpomaTto-

OcHOBHBIE  XapaKTepHCTHKM  Macc-aHaiau3aTopoB. CKOpoCTb
ckanupoBanusl. [{lnanazon macc. Pazpemenue npubopa. Tunuunbie
Macc-cmekTpel. MaccoBoe dMElI0 M Macca HMOHa. Mace-
CMEKTPOMETPHS HM3KOrO M BBICOKOro paspewmeHus. MzoromHoe
pacnipezieneHue. MoneKynspHbie npeaecTBeHHUKH. CTabuipHbIe
¥ MeracTaOMibHble HOHBI. PparmeHTauus. Meroasl MOHM3ALMH.
OnextponHas wonuzauus (DU, EI). Tepmuueckas/moepxHocTHas
nonmzauus (TU/TIH, TI/SI, TI-MS). Xumuueckas nonuzanus (XH,
CI). Monuzauus npu anexkrpopacnslieHu (ESI)




Pa3pen 3. CrazkupoBka IlpakTHueckue acnekTbl XpomaTorpaduu

3.1  |["a3oBas xpomarorpadus

3.1.1 |Tema 17. Obuee OcHOBHBIE y371bI I'a30BOro Xpomatorpada Ha mpumepe razoBoro
YCTPOHCTBO xpomarorpada Kpucramn 5000.2. IlpoBepka mnpaBHIbHOCTH
xpomarorpada. NnoJK/IoueHus y3ioB. Brimtoyenue xpomarorpada. [logknrouerue
OcHoBHEIE onepalMy  [ra3oB. YcraHoBKa GUILTPOB, KOMIIpECCOpa, reHepaTopa BOAopoa,

aBToceMmuiepa.  YcTpoicTBO — paboThl  OCHOBHBIX  Y3JIOB
xpomarorpada. Pabora ¢ mnporpamMmHeiM  obecriedeHHeEM
«Xpomarok-Ananuruk». Hacrpoiika pexuma xpomarorpada.
Hactpoiika metona. M3yueHue pexxumoB: paboTa, OXJaxIEHHE,
KOH/IMIIMOHMPOBAaHHKE. 3aMHCh X0I0CTOH XpoMaTorpammal. OieHka
IIYMOBOM XapaKTEpPUCTUKH JAETEKTOPOB. MeTON0NOrHs OBEPKH.
Onepauuu nosepku. Cpezactsa nosepku. [loagrotoska k noBepke u
npoBe/ieHHe NoBepKUu. POpMHPOBaHHE OTUYETA.

3.1.2 |Tema 18. PaGora ¢ Pabora ¢ nporpamMHeIM o0ecnieueHHeM «XpoMaTIK-AHATUTHKY.
NPOrpaMMHBIM Hacrpoiika pesxuma xpomatorpada. Hactpoiika metosa. M3ydenue
obecrnieueHneM. 3anuch [pekUMOB: paboTa, OXJIaXJICHHE, KOHIMLMOHMPOBAaHHE. 3anuch
XpOMaTorpamsl. XosiocToi XpomarorpamMmel. OLEHKa IIYMOBOM XapaKTepHUCTHKH
ObpaboTka. JAeTeKTopoB. Metogonorus mnoBepkd. Onepanyu  MOBEPKH.

Cpenctea mnosepku. IloaroroBka K moBepke U IpOBeAeHHE
nosepku. PopMUpPOBaHUE OTYETA.

3.1.3 |Tema 19. OcHoBHble |PaccmarpuBaioTcss OCHOBHBIE MNpoOJeMbl TMpPH  TMPOBEACHHH
npobnaemsl B razoxpomMatorpa@uUyeckux aHadM30B M TYTH MX pELICHHs.
Xxpomarorpapuu 1 OTtcyTcTBHE NMUKOB Ha Xpomarorpamme. [110xo# mym, BBICOKHIA
MMyTH UX PELUEHHs ¢doH. VYMeHbIIEHHWE BBICOT MUKOB. [losiBIeHHE BCIUIECKOB,

OTPMLIATENBHBIX TMKOB, OTPHLATE/NBHBIX BCIUIECKOB. JIoxkHBIE
nukd. Casur 6a3oBoil. «XBocTsiume» NUKA. «DpoHTHpYOLIHEY
IUKH. YBeJMYeHHe WHUpHHBI NUKoB. CmelneHue nukoB. M apyrue
po0OJIEMBI.

3.1.4 |Tema 20. Texnuueckoe |Tekymee M MNEPHOAMYECKOE TEXHMYECKOE OOCIY)KHBaHHE
o0cITyKHBaHHE. xpomartorpaga. OOmas oOUEHKAa COCTOsiHMA Xpomarorpada.
BrisineHue O6cnyxuBaHue KOMIIpeccopa M reHepaTtopa BOAOpoJa. 3ameHa
HEUCTPaBHOCTEH. ¢dunbTpos. 3amena memOpaH B ucnapurele, naiinepa. IIpombieka

naitHepa, 3a0uBKa naiiHepa. [IpoBepka repMeTHYHOCTH CHCTEMBI.
VYcTaHoBKa KanUUISPHBIX KOJOHOK. Y CTpaHEeHHe OCHOBHBIX BHJOB
HEHUCIIPaBHOCTEH.

PacxoaHbie mMatepuansl 1s Xxpomarorpaguu. Pekomengauuu no
3aMEHe M pereHepalMy pacXoAHbIX MaTEPHAIOB U W3HAIIHBAEMbBIX
yacTei. PekoMeHaaLuu no sKcryaTalu1

3.2. |BeicokoadpekTHBHAS KHIKOCTHAs Xpomarorpadus

3.2.1 |Tema21. O6mee OcHoBHBIE

YCTPOHCTBO
Xpomarorpada.
OcHoBHBIE OnEpaLuu

y3Jibl  KMAKOCTHOro xpomatorpada. Ilposepka
NPaBUJILHOCTH TOJKIIIOYEHUs y310B. Biunouenue xpomarorpada.
VYerpolicTBo paboThl OCHOBHBIX Y37I0B xpomarorpada. Pabora c
MpOrpaMMHBIM obecrnieueHueM. Hactpoiika pexuma
xpomarorpada. Hactpoilika wmeroma.  3anuMck  XOJOCTOM
xpomarorpammel. OLieHKa IIIyMOBOH XapaKTePHUCTHKH AETEKTOPOB.
Merononorus nosepku. Onepanuu nopepku. Cpencrsa MOBEPKH.
IToaroToBka K moBepke W MpoBeJeHHEe NMoBepku. PopMUpOBaHHE
oryera. Buasl BOXX — HopMmanbHo-(a3oBas xpomarorpadus u
obpaiieHo-(hazosasi.
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Tema 22. Pabora ¢

3anuce xpomarorpammbl. O6paborka. Pazmerka nukos. Bpemena

[IporpaMMHBIM yaepxkuanus. Ilapamerpbr nukoB. ['paayupoBka. IlpuHUmMnBI
obecneyeHueM. 3anuch|IpoBeACHHs.

XpoMarorpamsl.

Ob6paboTka.

3.2.3 |Tema 23. OcHoBHble |PaccmarpuBaiOTCs OCHOBHBIE NpoOJeMbl MPH  MPOBEACHUH
npobiemsl B XpoMaTorpaMyecK1x aHaau30B U MyTH WX pemienus. OTcyTcTBHe
Xxpomarorpapuu u NUKOB Ha Xpomarorpamme. [lnoxoi 1mymM, BbICOKHIT (oH.
IyTH UX pELUCHHUS VMeHblleHHe  BbicOT — nUKoB.  [losiBaeHHMe  BCIUIECKOB,

OTpPHULATE/IbHBIX TMHKOB, OTPHMLATENBHBIX BCIUlecKoB. JIoxkHbIe
nukd. Cnsur 6a3oBoi. «XBocTsLMe» NHUKU. «PPOHTHPYIOLIHEY
MUKK. YBeJnueHue mUpHHbl nukoB. Cmewenue nukos. M apyrue
npoOJIEMBI.

3.2.4 |Tema 24. Texnuueckoe |Tekyliee M  NEPUOAMYECKOE TEXHMYECKOE  OOCIYXKHUBAHHE
o0cy)KHBaHHeE. xpomarorpada. TexHuueckoe oOCIyKMBaHME OCHOBHBIX Y3JIOB
BrisiBnenue Xpomarorpaga: HacocoB, MHKEKTOpa, AeTekTopa MU T.A. OOmas
HEMCNpaBHOCTEH. OlIEHKa COCTOsIHMS XpomaTorpada. YcTpaHeHHe OCHOBHBIX BHIOB

HEHCIIPaBHOCTEH.

Pacxoznnble matepuansl Ui Xpomartorpaguu. Pexomenaauuu mno
3aMEHe M pereHepaLiM pacxoHbIX MATEPUAJIOB U H3HALLIMBAEMBIX
yacTel. PekoMeHJa1MK M0 SKCIUTyaTaluH

3.3 |Tema25. Ocobennoctu|Xumuyeckuid aHanu3. CTpyKTypHbl aHanu3. Xpomartomacc-
paboThl ¢ Xpomaro-|cnekrpoMeTpus. Muaentuduxaums Bemects. ConocraBieHHe

Macc-CHEeKTPOMETPaMu

OKCHNEPUMEHTAIBHBIX MAacC-CIIEKTPOB  DJIEKTPOHHOIO yjaapa ¢
6ubnuorekor. IlpumeHeHue TaHAEMHOH Macc-CNEKTPOMETPHH.
Onpenenenue MOJIEKYISIPHBIX NpeALeCTBEHHUKOB no
MHOTr03apsiHbIM MOHaM B 3JIEKTPOCIIPEE.

Pa3nen 4. CraxupoBka. Oco6eHHOCTH NPOBeAeHHS KOHKPETHLIX XpoMaTorpagH4yecKux

AHAJH30B COIIACHO METOAHKaM

4.1 |Tema 26. Meton [TpoBenenne rpapyupoBku. IlocTpoeHue rpaayHpoOBOYHOrO
abcomoTHO#H rpadpuka. Co3naHue Ha OCHOBE IpaJyHpoBKH MeTona. [lomydyenue
rpajayyupoBKU xpomarorpammel.  [louck nukoB. [lapamerpel  0OpaboTku

xpomartorpammel. Pacuer cpennux. Hactpoiika pa3mMeTku MHKOB.
Pyunas pasmerka. Pazmetka no mabnony. Hactpoiika napamerpos
uneHTudukanuu. Hactpoiika Tabnuilbl KOMIIOHEHTOB.

4.2  |Tema 27. Meron [Tpunumne npoBeaeHuss Meroja. TpeOoBaHUs K BHYTPEHHEMY
BHYTPEHHETO cranaapry. JlocToMHCTBa M HeiocTaTKH MeToaa. Pazbop meTonos ¢
cTaHjapra NPUMEHEHHEM BHYTPEHHEr0 CTaH1apTa.

4.3 |Tema 28. Metoa [Tpoctass Hopmanuzauus. [IpoBeaeHue Meroja BHYTPEHHE#
BHYTPEHHE#H HOpMaM3allid Ha TpUMepe ONpene/ieHHs >XUPHOKHCIOTHOIO
HOpMaJH3aLiH cocraa. Ilogbop pexuma. Perucrpanuss XpomaTorpamMel.

ObpaboTka pe3yJbTaToB.

4.4. |Tema29. Meron [Ipunuunel nposeaeHust Metoaa. PaccmarpuBaroTes CHTyallH, B

CTaHJApTHOH 100aBKH |KOTOPBIX HEOOXOMMO NPUMEHATH JaHHbIH MeToa. JIocTOMHCTBA U
HEJI0OCTAaTKU METOoJa.

4.5. |Tema 30. PaccmarpuBaroTcss  pasnuuyHble  BHABI  MPOOOMOJArOTOBKM B

OcobeHHOCTH xpoMaTorpadMuecKMx aHanM3ax Il KOHKPETHBIX  LieJiei.

MpoOONOArOTOBKH B
pa3HBIX THIIAX
XpomarorpapHuecKux
aHAIH30B

Tpebopanus k npodonoaroroBke. OcHOBHBIE onepauny. TexHuka
0e30MacHOCTH.




4.6. |Tema3l. PaccmaTpuBaioTcsi ~ KOHKPETHBIE  METOJABI,  PEXKHMMBI  JUIs
Xpomarorpadpudeckue [ornpeaeneHHbIX MeauK. Hanpumep, onpeneneHne )UPHBIX KUCIIOT
aHaJIM3bI 11 (B Macne, B OMOJIOTHUECKHMX MKHAKOCTAX W T.J.), OINpPEICICHHE
KOHKPETHBIX LieJieit TOKCHUYHBIX BEIIECTB B TMPOAYKTax TNHTaHMs, B OOBEKTaX
okpyxatoiei cpensl. [lonbop Merona B 3aBUCMMOCTH OT 3aja4,
noabop PEeXUMOB xpomatorpadupoBaHus, obpaboTka
MOJIY4YEHHBIX Pe3yJIbTaTOB.

IIpumepsbl 3axaHUH AJ151 KOHTPOJISA

Paznen 1. Beenenue. Teoperuueckne NpUHIHKILI XpoMaTorpagpuu

1. Xpomarorpadus — 3T0 IpoLecc:

1). paspmeneHuss cMmeceld  BEIIECTB, OCHOBaHHBIH Ha  XHMHYECKOM
B3aMMOJIEHCTBUH Pa3/iesiieMbIX KOMIIOHEHTOB CO BTOPO KOHTaKTUpYIOLeH (ha3oi.

2). pa3/ieJIeHHs] CMeceli BEIeCTB, OCHOBAHHBIA HAa KOJIMYECTBEHHBIX pa3iiIuiIX
B TIOBEJICHNH Pa3e/IsieMbIX KOMIIOHEHTOB IIpY UX HENPEPBIBHOM IE€pepacipeieICHUH
MEXIYy ABYMsS KOHTaKTHPYIOMKUMHU (a3amMu, OJlHA U3 KOTOPBIX HEMOABH)KHA, a pyras
UMEET MOCTOSTHHOE HAIlPABJICHUE IBHKEHHUS.

3). pa3zeneHus cMeceil BellecTB, OCHOBAHHBIM Ha HEOOPaTUMOM CMELIMBaHHH
paszensieMbIX KOMIIOHEHTOB BO BTOPOi KOHTaKTUpYyIoLIeH ¢ase.

2. Ilo mpuHUMITY B3aUMOACHCTBUS pasJeisi€MbIX KOMIIOHEHTOB CMECH CO
CTPYKTYPHBIMH KOMIIOHEHTaMH HETMOABHXHOMN (has3bl BBIIENAIOT XpoMaTorpaduio:

1). pactpeieUTENEHYIO

2). TOHKOCJIOMHYO

3). ancopOLMOHHYO

4). KOJIOHOYHYIO

5). mpenapaTUBHYIO

6). ocaIouHYyI0

7) abuHHYIO

3. ITo pacronoKeHHIO HeMOABIKHOM (hazbl BBIAEIAIOT XpoMaTorpaduio:
1). KOJIOHOYHYIO

2). pacrpeaeuTebHYIO
3). mpenapaTUBHYIO

4). aHAJTMTHYECKYIO

5). IUIOCKOCTHYO

4. o chepe nprMeHeHHs BBIENAIOT XpoMarorpaduro:
1). ocamounyto

2) TpenapaTuBHYIO

3). TOHKOCJIOMHYO

4). pacTipeIeTUTENbHYIO

5). aHATMTHYECKYIO

6). pa3/ieMTENbHYO



5.ComoctaBbTe BHJA ~ XpoMarorpa@uu ¥ IOPHHLUMI  B3aMMOJECHCTBHS
pasJieNiieMbIX KOMIIOHEHTOB M HETIO/IBHKHOH (a3bl, Ha KOTOPOM OH OCHOBaH:

1)  aacopOuuOHHAas
2 ocago4Has

3) HOHOOOMEHHas
4) ahuHHAs

5)  nurasgooOMeHHas
3anonHuTe TabaUILy:

A) obpaszoBaHue MaJIopacTBOPUMBIX
COeIMHEHUN v pa3Iu4YHOM CTEIEHBIO
pacTBOPUMOCTH

b) B3aumopeiicTBUE «aHTUT€H-aHTHTEJION

B) o0pa3oBaHuMe KOMILIEKCHBIX COEIMHEHHH C
pa3IMYHON KOHCTAHTON HECTOMKOCTH

I') pa3pmenenue 3a cuy€Tr pasIMYHOIO 3apsaa
pazzesnsieMbIX MOJIEKYJI

JI) copOuust u recopOuums

A b

B r )

6. K riockocTHO# XpoMaTorpaduu OTHOCSTCS:

1). ToHKOCIIOIHasA XpomaTorpadus

2). ra30-)XUAKOCTHasi XpoMarorpadus

3). cBepXxBBICOKO3((heKTHBHAS KUIKOCTHAs XpoMarorpadpus
4). BeICOKO3()(eKTHBHAS KUAKOCTHASI XpoMaTorpadus

5). Gymaxknasi xpomaTorpadus

7. K K0JIOHOUHO# XpoMaTorpaduu OTHOCATCS:

1). ToHKOCOMHas XpomaTorpadus

2). ra30-)KUIKOCTHAs XpoMartorpapus

3). cBepXBBICOKOA (D (EKTHBHAS JKUAKOCTHAS XpoMaTorpadus
4) BbIcOK02(h(heKTHBHAS )KUIKOCTHAS XpoMarorpabus

5). OymakHasi xpomarorpadus

8. MeTo10M ra3oBoii XpoMaTorpaduu MOXKHO pa3fieNiTh BELIECTBA:

1). razoo6pa3zHbIe

2). nerydue

3). BOIHBIE PaCTBOPHI
4). TepMoCTaOHIIBHbIE
5). TepMonabUIIbHBIE

9. Meton xpomarorpaduu ObuUT H300peTEH:

1) M. B. JIoMOHOCOBBIM
2) A. U. HecMestHOBEIM
3) M. C. LiseTom

4) A. DWHIITEHHOM

5) A. Maptunom u M. Cunrom



10. Xpomarorpaduueckuii METO aHaJIK3a ABIISETCS METOI0M
1) KauecTBEHHOrO aHAIU3a

2) KOJIMYECTBEHHOIO aHAIKM3a

3) ¥ Ka4eCTBEHHOT0, U KOJIMUECTBEHHOT0 aHaJIu3a

4) pU3MUECKUM METOZOM aHAIN3a

5) pHU3HKO-XMMHUYECKMM METOJ0OM aHaJIu3a

6) XMMUYECKUM METOOM aHAIN3a

11. Vkaxute BUIBI XpoMaTorpaGuu B 3aBUCUMOCTH OT arperaTHoro COCTOSIHUS

1) raso - »XuAKOCTHAs

2) HKUIKOCTb - HKUJAKOCTHAS
3) raso - TBepaodazHas

4) UIKOCTB - TBepAOohazHas
5) HoHOOOMEHHas

6) ancopOLHOHHAas

7) pacnipeneuTeapHas

8) MIocKocTHas

9) xoJoHOYHAs

12. YxaxxuTe BUIBI XpoMaTorpa@i B 3aBUCHMOCTH OT MEXaHU3Ma pa3/eieHuUs:
1) razo - »KHIKOCTHAs

2) JKUIKOCTD - KUIKOCTHAs

3) raso - TBepaodaszHas

4) )KUIKOCTH - TBEpAOGhazHas

5) HOHOOOMEHHas

6) ancopOIOHHast

7) pacnpenenuTeabHas

8) miockocTHas

9) KOJIOHOYHAS

13. Yto Ha3bIBaAIOT 3JIHOEHTOM?

1) MOTOK KHMIKOCTH WIH ra3a, MpoIleAIlHii Yepe3 cJIoi HeMmoABWKHOM a3kl

2) HeMOABWXKHYIO a3y

3) MOTOK *UIAKOCTH WM r'a3a, NepeMeLIAoINi aHaTM3UPy€eMble BEILECTBA BJIOJIb

HEMOABUKHO# (a3l

4) cMech aHATIM3UPYEMBIX BEIIECTB

14. Yto HaA3BIBAIOT 3JII0ATOM?

1) MOTOK JXUAKOCTH WJIH Ta3a Ha BBIXOJIE M3 XpOMAaTOrpaduvecKoil KOJIOHKH
2) TMOTOK YKUKOCTH WJIH r'a3a Ha BXOJE B XpoMaTorpaduvecKyro KOJIOHKY
3) MOTOK >KUKOCTH WJIH ra3a B XpoMaTorpahuiecKoi KOJIOHKE

4) HenoABWXKHYIO (hasy



15. ConocTaBbTe BUIBI ra30BOM XpoMaTorpaduu U UX XapaKTePUCTHKH:

1) razoancoGpunoHHas xpomarorpadus  A) HemoABWKHAs (pa3za — ancopOeHT
b) HenoxBuxkHas daza — KHUIKOCTb,
HaHeCeHHasl Ha TBeP/blii HOCUTENb

2) ra30KUAKOCTHAs XpoMaTorpadus B) pazneneHuu KOMIIOHEHTOB OCHOBaHO
Ha Pa3IMudy pasJesisieMbIX BEIIECTB B
BeJIMYMHAX a/IcOPOLIMU Ha MOBEPXHOCTU
ancopOeHTa
[') pa3neneHr KOMIIOHEHTOB OCHOBAHO
HAa  pa3siMiud B  PacTBOPUMOCTHU
KOMIIOHEHTOB aHAJIU3UpyeMoil cMecH B

HEMOIBMKHOM XUIKOI daze
OT1BeT 3aHecuTe B TaOJIUILY:

A b B r

16. BeibepuTe BEpHYIO XapaKTEPUCTUKY BPEMEHH YAEPIKUBAHUS

1) BpeMsi OT MOMEeHTa BBOZa MPOOBI B XpoMarorpauyeckyio KOJIOHKY IO
MOMEHTAa BBIX0O/1a U3 He€ MAaKCUMAJIbHOM KOHLIEHTPALMH ONPEeIEsieMOro BelecTBa

2) BpeMsl OT MOMEHTa BBOja MpPOOBI B XpoMarorpa@uueckyrd KOJOHKY 0
MOMEHTA BBIXO/Ia ITOCNIeTHEr0 KOMIIOHEeHTA

3) BpeMs OT MOMEHTa BBOJa IPOOBI 10 MOMEHTA BBIXO/Ia PACTBOPUTEIS

4) BpeMsi OKOHYaHHUs paboTEI Xpomarorpada

16. Bpemst oT MOMeHTa BBO/1a ITPoOBI HECOPOMPYEMOTro BellecTBa B XxpoMmarorpad
JI0 MOMEHTa PEerucTpaliyi MakKCUMyMa CUTHAJIa JeTEKTOpa, Ha3bIBaeTCs

1). ucnipaBneHHoe (IPUBEAEHHOE) BpeMsl yIePKHUBAHUS

2) MEpPTBOE BpeMs

3) aOCoIOTHOE BpeMsl yIep)KUBAHUS

4) Bpems yAep)KUBaHU

17. Kakue napameTpbl MOKHO ONpPEIEIUTh 10 XpOMaTorpaMMe:
1) uncno teopetnuecknx Tapenok (UTT)

2) BBICOTA, 3KBUBaJIEHTHAs1 TeopeTudeckoi Tapeske (BOTT)

3) BeicoTta nuka (H)

4) iomaap nuka (S)

5) Bpemsi ynep>xuBaHusi (tr)

6) dbaxtop paspemenus (Rs)

18. BenvuuHa, XapakTepu3yronas KOJIMYECTBO MOBTOPSIEMBIX B3aUMOJEHCTBHUMA
KOMIIOHEHTOB pa3JesisieMOl CMECHU C HETMOABUKHOM (ha30ii Ha3bIBaETCA:

1) BbICOTA SKBUBAJIEHTHASI TEOPETUYECKOMN Tapeske

2) dakTop accuMeTpUu

3) dakTop CUMMETPUH



4) dbaxrop pazneneHus
5) 4KMCIIO TEOPETHUECKHUX TapEJIOK
6) unaexc KoBaua

19. bespazmepHasi BeIWUYMHA, XapakTepusyrollas yIAep:KUBaHHE BeEIIECTBA W
paBHasi OTHOIIEHWIO aOCONIOTHOrO O0beMa yAepXKHBaHUS K CBOOOIHOMY 0O0BEMY
KOJIOHKHU, Ha3bIBAETCS:

1) BbICOTa SKBUBAJIEHTHAsI TEOPETHUECKOM Tapelike

2) dakTop accuMeTpUU

3) dbakrop ynep:KuBaHus

4) daxTop pazgeneHus

5) 4MCI0 TEOPETUUECKUX TapeJIOK

6) uanexkc Kopaua

20. be3pa3mepHas BeTMYMHA, XapaKTepU3YIOLIas pa3aeIuTeIbHYIO CIIOCOOHOCTh
KOJIOHKM IO OTHOILIGHHWIO K BemecTBaM A W B M UYMCIIEHHO paBHas OTHOILUEHHUIO
(GakTOpOB YIEp)KHMBaHUS WM TPHBEACHHBIX BpeMeH (00BbEMOB) yAEpXKHBaHUS,
Ha3bIBAETCH:

1) BEICOTa SKBUBAJICHTHAs TEOPETUYECKOH Tapeske

2) K03hHULIMEHT CEJIEKTUBHOCTHU

3) dakrop ynepKUBaHUSL

4) gakrop pa3nesieHUs

5) YHMCIIO TEOPETHUECKHUX TapesioK

6) ungexc Kopaua

21. Bpems oT MOMeHTa BBOJA MpoOBl BeleCcTBAa B Xpomarorpad A0 MOMEHTa
perucTpali MaKCMMyMa COOTBETCTBYIOLIEr0 XpoMaTorpauyeckoro IHKa,
Ha3bIBAETCH:

1) ucnpaBneHHoe (NpUBEIEHHOE) BpeMsl yIEPKUBAHHS

2) MEpTBOE BpeMsi

3) abcosntoTHOE BpeMsl yIeP/KUBaHUS

22. AOcomoTHOE BpeMsi YAEp)KHMBaHWS 3a BBIYETOM MEPTBOIO BPEMEHH,
Ha3bpIBACTCS

1) ucnipaBieHHOE (IPUBEAEHHOE) BPEMS yICPKUBAHUS

2) MEPTBOE BpeMsi

3) abcoOTHOE BpeMsl YAePKUBAHUS

23. O6BeM raza-HOCUTENIS, MPOMIEAMUI Yepe3 XpoMaTorpauyecKyro KOJIOHKY
OT MOMEHTa BBOJa MPOOBI O MOMEHTa BBIXO/la MAaKCHMAJIBHOW KOHUEHTpaLUH
OTIpe/IeIIEMOrO BEIECTBa, M3MEPEHHOE NPHU JaBJIEHUE U TEMIIEPAType Ha BBIXOIE M3
KOJIOHKH —

1) ucnipaBneHHBIN yaepKUBaeMblii 00beM

2) yaepxuBaeMblit 00beM



3) npuBeIeHHBIN yaep)KUBaeMblii 00beM
4) > heKTUBHBIH (YUCTHIH) yaepKUBaeMblii 00bEM

24. CriocoGHOCTb CHCTEMBI «IIPEAOTBPAIATh» pa3MbIBaHHE 30H pas3felsieMbIX
BEIIECTB —

1) cesleKTUBHOCTD

2) 3ppeKTUBHOCTH

3) cTeneHb pa3zieneHus

25. Mepa OTHOCHUTEJIGHOTO YAEP)KUBAHMs WIM OTHOCHUTEJIBHOM IOJBHIKHOCTH
JIBYX BEIIIECTB —

1) cenexTHBHOCTH

2) 3 (hHeKTUBHOCTB

3) cTeneHb pa3ieeHHs

26. BeiGepute BepHble yTBepxkKAeHUs. C yBeIMUEHUEM TEMIIEpaTyphl:
1) Bpemsi aHaITU3a YBEJIHMUYHTCS

2) BpeMs aHaIM3a yMEHBIIUTCS

3) BpeMms aHAIH3a HE U3MEHUTCS

4) ancopOLMOHHBIE TIPOIIECCH YMEHBINAKOTCS

5) ancopOLUOHHEIE MPOLECCH YBETUYUBAIOTCS

6) axcopOILMOHHBIE MPOIECCH HEe U3MEHSATCS

7) CeNeKTUBHOCTH YMEHBIIUTCS

8) CeNeKTUBHOCTH YBEJIUUUTCS

9) CeneKTUBHOCTH HE U3MEHUTCS

27. Haumensluee coJep)KaHHE€ KOHTPOJIBHOI'O BEIIECTBa, OMNpeAeIsieMoe
razoxpomarorpau4eckuM JeTEKTOPOM C 3aJJaHHOH JOBEPUTENIBHON BEPOSTHOCTHIO:

1) ceneKTUBHOCTH JAETEKTOpPA

2) 3¢ deKTUBHOCTB IETEKTOPA

3) npenen oOHapy X eHUs

4) 4yBCTBHMTEJIBHOCTD JAETEKTOPA

28. B ocHose metoia BOXX niexur

1) pasnuune pacrnpefeseHus KOMIIOHEHTOB MEXIy AByMs GasaMH IIpH
MIPOXOXKAEHUH OJHOW U3 HUX B KOJIOHKE I10JI 1aBJIEHUEM

2) pasnuuKe aacopOIMyU KOMITOHEHTOB CMECH Ha TBEPAOM COpOEHTE

3) paznuyKMe pachpenesieHuss KOMIIOHEHTOB CMECH MeXAy IIOTOKOM rasa-
HOCHUTEJISI U TBEPJBIM COPOEHTOM B KOJIOHKE

4) criocoOHOCTD BEIIECTBA NEPEXOAMTH B 1apO0OPa3HOE COCTOSHUE

29. ®Ousnyeckuii METO/ U3MEPEHUs OTHOLUEHMS MAacChl 3apsDKEHHBIX YaCTHIL
MaTepuu (MOHOB) K MX 3apsify -
1) xpomarorpadus



2) ciekTpodoToMeTpuUs
3) Macc-CneKTpOMEeTpus
4) nonsiporpadus

30. Kakue HCTOYHMKH MOHM3ALMM MAaCC-CIEKTPOMETPOB MCIOJB3YIOT B
COYETAHUH C XXHUAKOCTHOM U Ta30Boii XpoMaTorpaduei?

1) MCTOYHMKHU TepMuUUecKoii/nosepxHocTHOM nonusanus (TI/SI, TI-MS).
2) MCTOYHHUKY HOHU3aLuH B anekTpoctnpee (ESI)

3) UCTOYHUKHM XUMHUYECKOM MOHU3aLMK NTpH aTMochepHoM aaBineHuu (APCI)
4) MCTOYHHUKH HOHU3AIMK B HHIYKTUBHO-CBsi3aHHOH ma3me (ICP)

Pa3zen 2. AnnapaTHoe opopmiieHHe XpoMaTorpaduyeckoro aHaJImsa

1. O6o3HaybTe Y3761 Ha TPUBEJAEHHONW HUXKe OJIOK-CXEME Ta30BOro
xpomartorpada:

NIt

A) MHXKEKTOp B) komonka 1) unrerparop K). émkocTh ¢ rasom-
HOCHTEJIEM
b) repmocTtar I') nerektop E) npeoOpaszoBaresb
CUT'HAJIOB

OTBeT 3aHecHTe B TAOTHITY:
A b B I I E X

2. OCHOBHBIMH Y3JIaMH T'a30BOT0 XpoMarorpaga sBIstTCs
1) GaJUIoH CO CXKATHIM T'a30M

2) WcniapuTelib

3) xpomarorpaduyeckas KOJIOHKa

4) reHeparop azora

5) netexTop

6) yCcTpoiicTBO BBOA TIPOOHI

3. B rasoBoii xpoMarorpadpuu MpUMEHSFOTCS CJIETYIOIAE THIIBI KOJIOHOK:
1). HacagoOYHBIE

2). MIOHOOOMEHHBIE



3). KanWJUIspHEIE
4). MeTaJUTHYEeCKUE

4. BribepuTe raspl, KOTOpbi€ HE UCIOJB3YIOTCS B ra3oBOd XpoMarorpaduu B
Ka4ecCTBe MOBUKHOM (a3bl:

1) renmii

2) KHCIIOpOJT

3) azot

4) MeTan

5) auerunex

6) apros

5.BbiOepute TUIBI IETEKTOPOB, IPUMEHSEMBIX B Fra30BOM XpoMaTorpauu:
1) TUIaMeHHO-MOHU3AIHOHHEIH JIETEKTOP

2) IETEeKTOp IO CBETOPACCESTHUIO

3) yb-criekTpohoTOMETpHUYECKHIA JETEKTOP

4) KOHIYKTOMETPUYECKHIi JIETEKTOP

5) neTekTop 1Mo TEIUIONPOBOHOCTH

6) 371eKTPOHO3aXBaTHBII IETEKTOP

7) Macc-ceJIeKTUBHBIE IETEKTOPEI

8) nonsiporpadudeckuii 1eTEKTOP

6.Ha u3amepeHun creneHu CUibl TOKA B TUIa3Me TUIAMEHH IIPU CTOPaHUU BELIECTB
B TOKE BOZIOPO/a OCHOBAH MPUHIIUI NeHCTBUS:

1) hOTOMOHM3AMOHHOTO JAETEKTOpa

2) IeTEeKTOpa MO TEIIONPOBOAHOCTH

3) mIaMeHHO-HOHM3ALUOHHOTO AETEeKTOpa

4) 3NIeKTPOXUMHYECKOTO IETEKTOPA

5) aMnepoMeTpHYecKOro AeTeKTopa

7. Tlpu WCNONB30BAaHUM MAacc-CEIEKTUBHBIX  JI€TEKTOPOB B  Tra30BOi
XpoMaTorpapuu MPUMEHSIOTCS ClIeAyIOIIUe CocoObl HOHU3ALMH:

1) anexTpocmpeii

2) 3JIeKTPOHHAsA HOHU3AIUA

3) XxuMH4YecKas HOHU3ALUs

4) HanpaBJIeHHBIH AJIEKTPOHHEIH yaap

5) TepMmocrmpeit

8. CooTHecHTe OCHOBHBIE CHCTEMBI Fa30BOr0 Xpomatorpada u ux QyHKIHH

1) cHcTeMa MOJArOTOBKH ra3oB A) yCTpOMCTBO C CaMOYIUIOTHSIOLIEHCS
pe3uHOBOl MeMOpaHOW WM  KpaH-
103aTop

2) cUcTeMa I03UPOBAHUS b) npeoOpasyer COOTBETCTBYHOLIME

U3MEHEHHUS (QU3UYECKHX WJIH (U3HUKO-



3)  cucrema JeTeKTHp

XAMHYECKHUX CBOMCTB OMHApPHBIX cMecei
B DJIEKTPUYECKHUI CUTHAI

OBaHUs B) CIIYKUT ISt YCTaHOBKH,
cTabmIn3aly U OUKUCTKU IMOTOKOB rasa-
HOCHUTEJIS ¥ AOTIOJHUTEIBHBIX a30B

4)  cucTeMa TepMOCTAaTHPOBAHUS I') nmpeoOpa3zyer u3MeHeHHS QU3HKO-

XUMUYECKUX napameTpoB B
BJIEKTpI/I‘{eCKI/Iﬁ CHUI'HalJl, BCJIMYHMHaA H
(GopMa KOTOpPOro pPErucTpHpYIOTCS Ha
MOHHUTOPE KOMIIBIOTEpa

5)  cucTeMa perucTpanuu JI) T1NO3BOJISET BECTH  YIPaBJIEHHE

IKCIIEPUMEHTOM %} 00paboTky
pe3yJbTaToOB B JUAJIOTOBOM PEXUME

6) cucreMa MHCTpyMeHTalbHOH E)  cimyuT [nd  yCTaHOBKH H

00paboTKM JaHHBIX

3anoyiHuTe TAOJIHILY:

NoAJIepXKUBaHUsl pabOUYMX TEMIIeparyp B
y3nax xpomarorpada

A b

B r i E

9. CooTHecuTe NOJAPHOCTH HETIOJABHKHOM ¢a3bl U pasfesiseMble COeIMHEHHUS

1) HenonsipHas
2)marnononsipHas
3)cpenHenosipHas

4)nossipHas

S)cunbHONoSIpHAs

A) KuciopojacoaepKale CoOeJHHEHUS

b) cunpHONOMsIpHAsT COEMHEHUS

B) cnaGononspHble KHUCIOPOJCOAEPKAIIUE M ApOMATHUYECKI
COEIMHEHMSI

I') apomaTtuyeckue COeIMHEHMSs, HENOJspHble aTudaTHYecKH
CMECH TOJIIPHBIX ¥ HENOJSPHBIX COCMHEHHH

J1) yrieBogopoabl ¢ OOJIBIIUM COAEPXKAHHEM APOMATUYECKI
KOJeL|

OrtBer 3aHecuTe B TaOJIMILY:

A

B B I i

10. CreneHp B3aMMOAEHCTBUSA aHAJIM3UPYEMOrO BELIECTBA C JETEKTOPOM M
OnpeJie/IeHHe BEJIMYMHBI CUTHAJIa, COOTBETCTBYIOLIETO COAEPIKAHUIO BELIECTBA B ra3o-

HOCHTEJIC —

1) apdexTHBHOCTH ETEKTOPA
2) CeNIeKTUBHOCTH JETEKTOpa
3) 4yBCTBUTENEHOCTD JETEKTOPA

4) npenen oOHapyxe

HUA JETEKTOpa

11. 3akoHOMEpPHOCTHb IMepelauyd TeIjla OT pPa3orpeToro 4YyBCTBUTEIBHOIO

9JIEMEHTA B OKPY’ KAIOLIYIO ra30BYIO Cpefly JIeXKHT B OCHOBE QYHKIIMOHUPOBAHHUS:
1) maMeHHO-()OTOMETPUYECKOTO AETEKTOpa



2) IeTeKTopa MO TEerJIONPOBOAHOCTH

3) mIaMeHHO-HOHU3ALMOHHOTO IETEKTOpa
4) 37IeKTPOHO3aXBATHOTO JIETEKTOPA

5) TEpMOMOHHOI0 JIETEKTOpa

12. CriocoGHOCTE MOJIEKYJT BEIIECTBA PearupoBaTh cO CBOOOAHBIMU JJIEKTPOHAMH C
obpaszoBaHreM CTaOWJIBHBIX OTPHULIATENbHBIX MOJIEKYJIIPHBIX HMOHOB JIEXKHT B OCHOBE
padoTHI:

1) mnaMeHHO-(POTOMETPHUECKOr0 AeTeKTopa

2) neTeKTopa 1o TEIJIONPOBOJHOCTH

3) mIaMeHHO-HOHW3AMOHHOT0 JETEKTOpa

4) 37IeKTPOHO3aXBaTHOT'O JIETEKTOpa

5) TEpPMOMOHHOTO I€TEKTOpa

13. IpsiMoii BBOI MPOOBI —

1) BBO MpOOBI B KOJIOHKU C BHYTPEHHUM JuaMeTpoM bosee 530 MKkM

2) BBOJA IpOOBI, TPH KOTOPOM OCHOBHOE KOJMYECTBO MPOOBI OTBOJUTCS YEpeE3
JIMHUIO cOpoca H JIMIIE HeOObINasi YacTh MONAJAeT B KOJIOHKY

3) BBOJ MpOOKI, MPU KOTOPOM BCs poOa 1Mociie UCIapeHHs NONaJaeT B KOJIOHKY

4) BBOJI Mp0oOBI B KOJIOHKH C BHYTPEHHUM JuaMeTpoM MeHee 530 MKM

14. BBoa npoOEsl ¢ IeTIEHHEM MTOTOKA —

1) BBOJ MPOOBI B KOJIOHKU C BHYTPEHHUM AuaMeTpoM bosee 530 MKM

2) BBOA MpoOBI, MPU KOTOPOM OCHOBHOE KOJMYECTBO IPOOBI OTBOAMTCS YEpE3
JMHUIO cOpoca U ML HeOOoJIbIIast YacTh MOMNAJaeT B KOJIOHKY

3) BBOJ TIpOOBI, MPH KOTOPOM Bes Ipoda 1ociie UcrnapeHus MomnajiaeT B KOJOHKY

4) BBOJ Mp0oOBI B KOJIOHKH C BHYTPEHHUM JinaMeTpoM MeHee 530 MKM

15. Kakue ycTpoiicTBa BBOJA HE PEKOMEHIYETCs HCIIOIb30BaTh IPU aHAJIM3e
razoo0pa3zHbIx npod

1) razoBblii KpaH

2) ra3zoBas neTis

3) MUKPOIIIPHULL

4) ra3oBblii LITOK

16. Yame Bcero B kauectBe afcopdenta B BOXX ucnonssyercs
1) cunukaresb
2) OKHCH AJTFOMHHHUS
3) moJiMaMuUIbI

17. Ilonauy pacTBOpUTEIIsl U3 pe3epByapa OCyIIECTBIISIET
1) Hacoc

2) neTeKkTop

3) TepmocTat



4) UHXEKTOp

18. IIpouecc xpomaTorpapupoBanusi PUKCUPYETCS
1) nerexTopom

2) camonucLeM

3) HacocoMm

4) xpomarorpapuuecKoi KOJOHKOMH

19. B xauectBe kosioHOK B BOXKX ncnosb3yror
1) TpyOKu U3 HepKaBeroLei cTaiu

2) CTeKJISIHHBIE TPYOKH

3) TaHTaNIOBEIE TPYOKH

4) Bce BBHIIIETIEPEYHNCIICHHEIE

20. HeycTOHYMBOCTE K BEICOKOMY /IaBJIEHHIO XapaKTepHa JUlsl
1) TpyOOK U3 HeprkaBeloIel cTalu

2) CTEKJISIHHBIX TPyOOK

3) TaHTanoBBIX TPYOOK

21. CriocoObI moa4u MoABHIKHOU (a3sl B MeToje BOXX
1) u3oKpaTHyecKuit

2) rpaAMEHTHOTO MO POBAHUS

3) KaneJbHBIH

4) cTpyiHBIi

24. Hacoc )HuAKOCTHOrO XpomaTorpada

1) mopaeT 3JI0eHT B KOJIOHKY TMPH HOPMAJIBHOM aTMOC(EPHOM JIaBICHUH
2) moJaeT AMOEHT B KOJIOHKY TPH BBICOKHX AaBneHusx (200-500 atm)

3) obecneunBaeT moavy AMOEHTa co cKopocThio oT 0,1 10 10 MiI/MuH
4) ocyIecTBIIsieT CMEHY COCTaBa JJIIOEHTA.

25. B3aBucMMOCTM OT TMOJSAPHOCTH TMOJABWKHOW UM  HEMNOJBHXHOM
(a3 KUAKOCTHO-aICOPOLMOHHAs XpoMarorpadus peacTaBleHa B BapuaHTax

1) omHo(ha3Has

2) MHOTO(Da3Has

3) HopMaJIbHO-(a3Has

4) obpaineHo-ha3Has

26. ®aKTOphI, XapaKTepu3yolue Xxpomarorpadudeckuii nmpouecc
1) cocTaB nmoaBUXKHO# a3kl

2) copbeHT

3) CKOpOCTh MOJa4Ht JIIOSHTA

4) TeMIriepaTypHBIN PeXUM



27. CoctaB 2JI0€HTa MOXKET ObITh Ha MPOTSHKEHUU Beell XpoMaTorpaduueckoi
NpOLIe Y PbI

1) MOCTOSIHHBIM (M30KPATHYECKOE DITIOMPOBAHHUE)

2) pa3IMYHBIM (TpauEeHTHOE JITIOUPOBAHHE)

3) nepeMeHHBIM

4) nepruoANYECKH MEHSIOIUMCS

28. Xpomarorpaduueckas kononka B BOXKX ucnonb3yercsi:

1) nopauu noABMKHOMN (hassl

2) yIoajneHus paCTBOPEHHBIX ra30B B KOMIIOHEHTaX MOABHIKHOM (a3bl
3) cMelMBaHus KOMIIOHEHTOB MOBHIKHO# (a3bl

4) pasznesieHusl BELIECTB

5) onpezeneHus BEIIECTB B AJIIOATE

29.0cHOBHBIE 0COOEHHOCTH pabOTHI Macc-AeTeKTopa

1) nmonmydaemslii ¢ AeTeKTOpa CUrHal (CMEKTP) MOXKET ObITh UCIOJIB30BaH B
Ka4yecTBe JIOMOJIHUTEIBHOIO NnapaMeTpa UACHTUQUKALIUY

2) mpd MOMOLIM 3TOr0 JETEKTOpPa BO3MOXHO OIPEAE/IEHUE CTPYKTYPHI
HEU3BECTHOI'O BEIleCTBa

3) obnanaet BHICOKOI UyBCTBUTEIEHOCTHIO

4) siBnsieTCs pa3pyIIaoUM JETEKTOPOM

5) Bce OTBETHI IPABUJILHEIE

Pa3gen 3. CraxupoBka. [IpakTuyecKkue acneKkTbl XpoMmaTorpadpuu

IIpuMephl CUTYallMOHHBIX 3a]a4:
Paccmotpute mnpencrapieHHsle mnpobiembl B xpomartorpaduu. OnumuTe UX.
YKaxXuTe BO3MOXKHBIE TPUUHUHBI UX BOBHUKHOBEHHUS U BO3MOXKHBIE IIyTU UX YCTPAHEHHUSI.
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Paznen 4. CraxupoBka. Oco0eHHOCTH TPOBeJeHHSI KOHKPETHbIX
XpomMaTorpagu4ecKux aHAJHU30B COIJIACHO METOIHKAM

ITpumepsl CUTYaLlMOHHBIX 3a/1a4:
ITomoGpate noaxoasmuil METo/ IPOOONOArOTOBKH, XpOMaTOrpapuUecKiii MEeTO 1

PEXHUM JUlsl KOHKPETHOH 3ajauu. YKa3aTh TUI AETEKTOpa, KOJOHKH, TEMIIEPaTypHBIH
peXuM, BpeMsl aHaJIH3a.

1. Ompenenenue XJI0pOpraHUYECKUX COETUHEHMH B [IOUBE

2. OmnpeneneHue XJIOPOPraHMYECKUX COEAMHEHMH B BOJIE

3. Ompezenenne XJI0pOpraHMueckuX COeIMHEHHUI B MUIIEBOMN MPOAyKIKH (Ha Bamm
BEIOOD)

4. Ompenenenue pochopopraHUIECKUX COEIUHEHHH B TOUBE

5. Omnpenenenne GochopopraHuuecKuX COeIMHEHUI B MUINEBOH MPOLYKIUH (Ha
Bam Bei6op)

6. OrmpeneneHue )KUPHOKUCIOTHOTO COCTABA MACJIa PACTHTEIHEHOTO

7. Ompenenenue KUPHOKUCIOTHOTO COCTaBa MAcCia CIIMBOYHOIO

8. Ormpenenenue KUPHOKKCIOTHOTO COCTaBa MOJIOKA

9. Onpenenenue deHosa B Bojie

10. Omnpenenenue geHosa B mouse

11. Omnpenenenne aHTHOMOTUKOB B MOJIOYHO#M MPOIYKIHH
12 Omnpeznenenue 1e30KCHHUBAIIEHOJIA B 3€PHE

13. Omnpenenenue apIaTOKCMHOB B MUMIEBOM MPOAYKIMH
14. Ormpenienenye noauapoMaTUUECKHUX yrieBOAOPOIOB

HTorossiii Tecr

1. Kak u3meHsTcs mapaMeTpbl XpoMaTorpa@uueckoro MHUKa, €ClM YBEJIUYUTh
TEeMIepaTypy KOJIOHKH Tra3oBoro xpomarorpada (Mpd TMPOYHX MMOCTOSHHBIX
YCHOBHSAX)?

1) BpeMsi yiep)KaHUsI yMEHBIIUTCS, TUIOIIAAb THKA He H3MEHHUTCS

2) BpeMs yJepKaHUus He U3MEHHUTCS, IUIOINAAb KA YMEHBIINTCS

3) Bpemsl yJiepiKaHus yBEJTMYUTCS], BHICOTA MMKA YMEHBIIUTCS

4) BpeMsl yiepKaHUsl yBEITMYUTCS, BBICOTA ITHMKA HE U3MEHUTCS

5) HUKaK He U3MEHSTCs

2. Kak usMeHsATCS napameTpbl XpoMaTorpaduyecKoro Muka, eclid yMeHBIIUTh
KOJTMYECTBO aHAJIM3UPYEMOI0 BEILECTBA, BBOJUMOE B Xpomarorpad (Mpu Mpouux
TIOCTOSIHHBIX YCJIOBUSX)?

1) Bpems yepiKaHusl yMEHBIIUTCS, TUIOMIA/b TMKA HEe M3MEHHTCS

2) Bpemsi y/iep)KaHHsl He H3MEHUTCS, TUTOLIA/b UKA YMEHBIIUTCS

3) BpeMmsl yaep KaHUs YBEJIMYMTCS, BHICOTA TTHKA YMEHBIIUTCS

4) BpeMs yaepKaHUsl YBEJIMYUTCS, BBICOTA ITHKA HE U3MEHUTCS

5) HUKaK He U3MEHSTCS



3. Kak u3MeHsATCS mapaMeTpsl XpoMarorpaduueckoro Muka, €ciid YMEHBIIUTh
CKOPOCTB ra3a-HOCHUTEJIsl Yepe3 KOJIOHKY (TIpH MPOYUX IOCTOSIHHBIX YCIOBHSAX)?

1) Bpemsl yepKaHHsl yMEHBLIUTCS, TUIOLIab TMKa HE H3MEHUTCS

2) BpeMs yiep)KaHusl He MU3MEHUTCS, IJI0IIa/lb MTUKa YMEHBIIUTCS

3) BpeMmsi yaep)KaHus yBEJIUYUTCS, BHICOTA TUKA YMEHBLIMTCS

4) BpeMsi yaep KaHHs YBEJIMUUTCS, BEICOTA MTHMKA HE U3MEHUTCS

5) HUKaK He U3MEHATCS

4. Heo0xoauMo mpoaHaW3UpOBAaTh METOIOM Ta30BOH xXpomaTtorpapuu cMech
BEIECTB, CYLIECTBEHHO pPa3JIHYalOIMXCS MO BPEMEHHU yaepxkaHus. UYTo MOXKHO
c/ieNarth, YTOOB! YCKOPHTh BBIX0/] KOMIIOHEHTOB C OOJIBIIHM BPEMEHEM YAEPIKaAHUS?

1) mocTeneHHO yBEeIMYHBATh TEMIIEPATYPy XpoMaTorpaprupoBaHus

2) TOCTENEHHO YMEHbBIATh TEMIIEPATYPy XpoMaTorpadrupoBaHus

3) YMEHBIIMTh PACXO/] ra3a-HOCUTEJIS

4) BBectu npoOy Gosblero oobema

5) BBecTH MO0y MeHbIIEro oobemMa

Otser: 1

5. KakoBa Lienb KaTuOpOBKH JETEKTOpa XpoMmarorpada cTaHIapTaMy BellecTBa
M3BECTHBIX KOHLIEHTpaluii?

1) mocTpoeHue kanuOpoBOUHOro rpapuka i Leaei KOJIMYECTBEHHOrO aHanu3a

2) ompeneneHne BpeMEH yAep KUBaHUs AJIs LieJiel Ka4eCTBEHHOrO aHaJIu3a

3) olLleHKa BO3MOXKHOCTH MPOBEIECHUs KAYECTBEHHOT'O aHaIM3a

4) 04MCTKA KOJIOHKH OT MPUCYTCTBUS TOCTOPOHHUX KOMITOHEHTOB

5) kanuOpoBKa He HY)KHA. MOXKHO BOCIIOJIb30BaThCS CIIPABOYHBIMU JAHHBIMH.

Otger: 1

6.CooTHECHUTE 3JIEMEHTBI XpOMaTOrpaMMBbl ¢ UX 0003HaYeHHEM Ha PHUCYHKE:
A) NUK onpeesisieMoro KOMIOHEHTA
b) HyneBas nuHUS
B) nuk HecopOupyemMoro BemiecTBa



Curnan gevexropa
>

[TIL)S

7.YCTaHOBHUTE COOTBETCTBUE

>

A b B
1) pasnesneHue OTCYTCTBYET
2) TIOJHO pa3JelieHHe
3) dYacTHYHOE pa3jelieHHe

8. TI'paduyeckoe n300paKeHHE 3aBUCUMOCTH BEJMYMHBI, MPOMNOPLHOHATBHOMN
MIHOBEHHOMY KOJIMYECTBY OIPEEJIIEMOrO BEIIECTBA OT BPEMEHH B MOTOKE IOABHIKHOM
(asbl Ha BBIXO/IE KOJIOHKU WJIM B JIPYTroil TOUKE, I/Ie IPOU3BOJUTCS H3MEPEHHE —

1) xpomarorpamma

2) xpomarorpa(uyecKHii K

3) HyseBas JIMHUS

4) rpasyMpoBOYHBIi Tpaduk

9. IlpencTaBieHHe CHIrHaIa ra30XpoMarorpapuyeckoro AeTeKTopa Kak (yHKIHH
BpEMEHH.

1) xpomarorpamMmma

2) xpoMarorpaduuecKuii muK

3) HyneBasi JIMHUSA



4) rpaslyMpoBOYHBIi rpaduk

10. ConocraBpTe XpOMaTOrpaMMbl H 1apaMeTpHI:

1) BBICOKAs CENIEKTHBHOCTD, HU3Kas 3D (PEKTUBHOCTD
2) BBICOKas CEeJIeKTUBHOCTb, BEICOKast 3((HEKTUBHOCTh
3) Hu3Kas 3 (HeKTUBHOCTD, HU3Kas CEJIEKTUBHOCTD

4) HU3Kas CeJIeKTHBHOCTb, BEICOKAs 3 ()eKTUBHOCTD

A B 1 k2

1+2

oy 2=1.1
N=1000

0.1231.5
N=1000

11. Jlnsg ycTpaHeHMsi acCHMETPHH IIMKA, BBI3BAHHOTO IEPErpY3KOH KOJIOHKH

CJIEZyeT B IEPBYIO OYEPEIb:

1) yBeIMUHTH TEMIIEPATYPY KOJOHKH

2) yBEIUYUTH TEMIIEPATYPY HUCIIAPUTEIS

3) yBENUYHUTH CKOPOCTh ITOTOKA I'a3a-HOCHTEIS
4) yMEHBIIUTh 00bEM BBOIUMO#M MPOOKI

12. OcHOBHBIMM METOZIAMH KOJUYECTBEHHOTO aHA/IM3a CITY/KAT
1) MeToJ| yCTaHOBJIEHHSI IOABMIKHOCTH BEIIECTB

2) MeTo]1 aGCOITIOTHOM IPayHpPOBKH

3) MeToJ BHYTpEeHHEH HOpMaIH3alHu

4) MeToJ BHYTPEHHEro CTaHaapTa

5) MeTO1 MICHTU(DHUKALIMH 10 BPEMEHH YIEP)KUBAHUS

13. I'azoBast xpomatorpadus B (apMalieBTHUECKOM aHAIU3€ HE MPUMEHSETCS

1) aHanM3a MOUIMHHOCTH



2) ompeeneHus ceur(puuecKux mpuMeceit

3) KOJIMYECTBEHHOT'O OTIPE/IEIEHUs

4) pasjeneHds aHATU3UPYEMOM CMECH C IIEJIbIO NPOBEACHUS NallbHEHIIero
aHaM3a

5) aHanM3a OCTATOYHBIX OPraHMYECKUX PACTBOPUTENEH

14. Meton, B KOTOPOM KOHIIEHTpALWsi BEIIECTBA PACCUMTHIBACTCS KAk
OTHOCHTEJIbHAS IUIOMIA(b [THKA —

1) MeTox abCONIOTHOM KamMOPOBKH

2) MEeTOoJ BHYTPEHHEW HOpMaIU3aluy

3) MeTon BHYyTpEeHHEro cTaHjapTa

4) MeTox CTaHAapTHOH N06aBKH

15. Merton, Mo3BOJISIOIMK Yy4ecTh BIUSHIE MATPUIIbI Ha pa3JeieHue —
1) Metoj abCONMOTHOMN KaIMOPOBKH
2) MeToJ BHYTPEHHEH HOpMaIM3aluK
3) MeToJ BHYTPEHHEro cTaH1apTa
4) MeToJ CTaHJapTHOM 106aBKH

16. MeTtoa, OCHOBaHHBIH Ha UCTIOIB30BAHUE 3aBUCHMOCTH MEXK Iy KOITHYECTBOM
KOMIIOHEHTa B po0e U mapaMeTpaMy MuKa —

1) Meron abCoMOTHOMN KaTHOPOBKH

2) MeToJ BHYTPEHHEN HOPMATU3aLHK

3) MeTox BHYTPEHHEro CTaHaapTa

4) merox craHIapTHOM 106aBKH

17.  Metox, B KOTOPOM K HaBecke aHAJIM3UPYEMOro BEILIECTBa N00aBiIseTCS
M3BECTHOE KOJIMYECTBO TOCTOPOHHETO COEJMHEHHs, MAIOIIEro Ha XpOMaTorpamme
XOpPOIIO pa3pelleHHbIH MHK:

1) MeTtox aGCONIOTHOM KaTMOPOBKH

2) MeTo[ BHYTPEHHEN HOpMaIM3aLiH

3) MeToJ BHYTPEHHEro cTaHaapTa

4) MeToJ CTaHJapTHOM 106aBKH

18. BeibepuTe mapamMeTpsl XpoMaTorpaMMbl, XapaKTEPU3YIOIIHE KOJTHYECTBO
aHAJTM3UPYEMOTO KOMIIOHEHTA
1) miomans nuka
2) BBEICOTA ITUKA
3) mpou3sBe/ieHNe BBICOTHI TMKa HA BPEMsl yIep)KUBAHHS
4) NoNyIIUPHUHA [THKA

19. Jlns BOXX xapakTepHbl CleAyIOIHe OCHOBHBIE XpOMarorpapuyeckue
napaMeTpsl
1) Bpems yaepxKuBaHus



2) Twiomane nukKa
3) mupHHa MHUKa
4) MECTONOJIOKEHHE TIHKA HA OCH BPEMEH

20. Unentuduxanuio Bemects Mmetogom B2XX nposoast
1) Mo BpeMeHH yaep)KUBaHHUSI

2) cpaBHUBAs CO CTaHIAPTHBIMU 0Opa3liaMu

3) No IoImAaau MHKa

4) no popme nuka



VI. OPTAHU3ATIMOHHO-NIEJATOTUYECKUE Y CJIOBUS PEAJIU3ALINU
IMPOI'PAMMBI

Opranu3alHOHHbIE YCIOBUS peaM3allii IPOrPaMMBI:
MarepHaJlbHO-TeXHUYECKHE CpPeICTBA
HanmeHoBaHue nmomerneHuii s
IIPOBEJICHUS yUeOHBIX 3aHSTHHA,
riepeuyeHb OCHOBHOI'O
o0opy10BaHUs
YuebOHasi KOMHaTa JIEKIIMOHHAS
1 - HoyTOyk HP 255 G7 (uHB.Ne r. Actpaxanb, Hauanosckoe mocce, 9,
243202620117273), HULL, 1 stax
-JI0CKa
Jlabopatopus
- KOMILIEKC armapaTHoO-
IIPOrpaMMHBIH 171 MeIMIIMHCKUX
HcclIeIoBaHuil Ha Oasze
xpomarorpaga (MHB.Ne
243302651537091)
2 - naboparopHslie Becbl EX-423
(unB.Ne 243302829316997 ) L
no3arop 1-kananeHbIH 20-200 MK
(uHB. Ne 241433112402929)
- no3arop "Okoxum"-OI1-1-100-
1000 Mk (uHB.Ne
241433112403500 ),

Ne Anpec

r. Actpaxanb, Hauanosckoe mocce, 9,

Ksamuduxanus IITIC

©.1.0.
No y4. CTeeHb, 3BaHue (Tpu JoskHOCTB Crax paboThl (J1eT)
HaJIM4Ke)
1 SAcensBckas A.JL, K.M.H., Ben. Hayu. cotp.— 17 net
JOLEHT pykosoautens HHALL
z Acradresa O.B., k.0.H. Hayunslii coTpynauk 11 ner

HUL]

3 XKapkogsa 3.B. Hayuwnsiii coTpyaHuk 8 net

HUI]




VII. YYHEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE
OBECIIEYEHHME

PEKOMEHAYEMAS JIMTEPATYPA

OcHoBHasi 1uTEpaTypa:

békkep IO. Xpomarorpadus. WHCTpyMeHTalbHAss  aHATMTHKA:
METO/IBI XpoMaTorpa(uu U KanuuIsIPHOro 31ekTpodopesa / békkep 10. — M.
Texunoctepa, 2009. — 472 c. (ObC "Koncynbrant crynenra")

HApyros O.C., Kontpone 06e30macHOCTH W KayecTBa MpPOAYKTOB
NIMTaHUA U TOBApOB JieTcKoro accoprumenta / [pyros 10.C. — M. : BUHOM,
2012. — 440 c. (9BC "KoHcynbTaHT cTyaeHTa")

HytoB A.A. buomenuuunckas xpomarorpapus / A.A. JlytoB — M. :
['D0TAP-Menua, 2016. — 312 c. (OBC "KoHcymbTaHT cTyeHTa")

Jlebenes A.T. Macc-cieKTpoMeTpusl [JjIsl aHaIM3a OOBEKTOB
okpyxarouei cpenpl / Jlebenes A.T. — M.: Texnocdepa, 2013. - 632 ¢. (DBC
"KoHcynbraHT cTynenra")

ITamxoBa E.B. Xpomarorpaduueckue MeTonbl aHanu3a: YueOHOe
nocobue / E.B. ITamkosa, E.B. Bonocosa, A.H. Illunyns, FO.A. besruna,
H.H. I'nazynosa — CraBponosbs: AIPYC CTtaBpomnosibcKoro roc. arpapHoro
yH-Ta, 2017. - 59 c. (OBC "KoHcynbraHT cTymenTa")

Cepos FO.M. Xpomarorpapuyeckre MeTOIbI aHaM3a: yueb. nocobue
/ IO.M. Cepos, B.IO. Konioxos, A.IO. Kprokos, 3.B. Ilcxy, K.H.
JKasoponkoBa. — M. : HsparensctBo PYJIH, 2011. — 218 c¢. (DBC
"KoHcynbTaHT cTyneHTa")

CimuBkun AWM. ®apmaneBtuueckas xumusi. Coopuuk 3amau / A.U.
CnuBkuH [u ap.]; nox pea. I'.B. Pamenckoii — M. : T90TAP-Menua, 2017.
—400 c. (3BC "KoHcynbTaHT cTyeHTa")

Xaputonos [O.5l. AHanuTHyeckas XWMusi. AHINTHKA: B 2 KH.:
y4eOHuK a4 By30B. KH. 2: KonyecTBeHHBIN aHaim3. OU3HMKO-XUMHYECKHE
(MHCTpyMeHTabHBIE) MeTO/IBI aHanu3a / FO. 5. XapuToHoB. — 4-e u3. ctep.
— M.: Beicias mikosa, 2008. — 558 c.

JonoanuTeIbHAS IUTEpaTypa:

['OCT 17567-81 Xpomarorpadus rasosasi. TepMUHEI U ONPeETECHUS
M.: M3narenbeTBO cTanaapTos, 1981.
Atisasos b.B. [IpakTuueckoe pykoBoacTBO 1o xpomatorpaduu / B.B.
AliBa3oB. — M.: M31-Bo «Beiciuas mkona», 1968. — 279 c.
: bpaxuukos B.B. Jlerextopsl ans xpomarorpaduu / B.B. BpaKHHKOB.
— M.: MamuHocTpoenue, 1992. — 320 c.
. l'onebepr K. A. Bpenenune B raszoByro xpomarorpaduio / K.A.
lonsbepr, M.C. Burzpeprayz —3-e usa., nepepab. u gon. —M.: Xumusl,
1990. —352 c:
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JlorytoB B.HM. [lerexkropsl [uis ra3oBeix xpomatorpadon. Yacts 1.
Beibop jerektopa, NOAroToBka K paboTe M OLEHKA COCTOSHUS
xpoMarorpaa IO OCHOBHBIM XapaKTepHCTHKaM JeTeKTopa YueGHo-
meronaudeckoe mocobue / B.M. JloryroB — Hwuxuuit Hosropox:
HanronaneHeIl  MccnenoBaTesnbekuit Hibkeropo/Jckuii rocyaapcTBeHHEIH
yHuBepcuret uM. H.H. Jlo6auesckoro (HHI'Y), 2017. — 52 c.

CromsspoB  B.B. IlpakTtuyeckass razoBas W  JKMJKOCTHas
xpomarorpadus: YyebHoe nocobue / b.B. Cromsipos, U.M. Casunos, A.T.
BurenOepr u np. — CI16.: M3a-Ba C.-ITetepOypr. yHuBepcuteta, 2002. — 616
g

Yemonanos A.E. I'pynnoBoii coctaB HeQTH U METOIBI €70 H3YUEHHUS:
YyeOHo-MeToandeckoe mocodue / A.E. Yemonmanos, A.B. Baxun, C.A.
CutnoB, JI.A. ®eoxktucroB — Kazanp: KasaHckuii QenepanbHbiii
yHuBepcurer, 2018. — 21 c.

AmmH SLA. OHU3MKO-XMMHYECKHE OCHOBBI XpoMaTorpauueckoro

pasnenenus. / SA.W. Amun. — M.: Xumus. 1976. - 216 c.

Sumn SLH. I'asoBas xpomarorpadus / .M. SAmun, E.S. Swl, A.S

Awmun. — M.: Tpancnur, 2009. — 528 ¢

HHTepHeT-pecypcebl:

bJ1 «KubepJlenunka» https://cyberleninka.ru/
basa nannsrx NCBI http://www.ncbi.nlm.nih.gov/

Hayunenii xkypHan «CopOuumoHHble W Xpomarorpaduueckue
npouecce» http://www.sorpchrom.vsu.ru/

Hayunelii xypHan «Macc-crieKTpoMeTpHs»

Poccuiickuii xuMuko-aHanuTHueckuit mopran http://www.anchem.ru/
Xpomarak https://chromatec.ru/

ObC «KoHcynbTanT cTyaeHTa» http://www.studentlibrary.ru/

OBC «eLibrary» https://www.elibrary.ru/defaultx.asp

Chemical analysis http://www.chemicalanalysis.com/

Springer Nature https://www.springer.com/gp




