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PaGouas mporpamma coctariena Ha ocHoBaruu OI'OC BITIO/®I'OC BO u yuebHoTO MaHa

HarpaBjieHus moAroToBky (cneruanbHocTH) 04.03.01 «Xumus»

(KOO U HAUMEHOBAHUE HANPABeHUs: NOO2OMOsKU, cneyuarbHocmu 6 coomeemcmeuu ¢ @IOCBIIO/PI'OC BO)
PeunensupoBanue padoueii mporpaMmbl JUCUMILIUHbI:
OTcyTCTBYET

VYyebnas (pabouast) mporpamma oJ100peHa Ha 3ace1aHuu Kadeapbl « XUMHUsI, XUMUYECKHE
MIPOLIECCHI U TEXHOJIOTUM» (TTpoToKOoI 3aceqanuss Ne 7 ot 02 despans 2017 r.).

Penenzent
(OondicHOCmb, YUeHOe 36aHue, CIeneHb) (noonucs) (U.0. @amunus)
« » 20 1.

Cpok aeiicTBus pado4eii nporpaMmmbl AucuuIuIinHbI 10 02 pespans 2021 r.

Nudopmanus 06 akryanuzanuu padoyeil nporpaMmMbl JMCHHUIIIMHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OT «__ » 20 1.
[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Ipotokon 3acenanus kadeapn Ne OT «__» 20 T
[Iporokon 3acenanus kadpeapsl Ne OT «__ » 20 T
YTBEPXIAIO
3aBenyromuii kKadeapoi «XuMus, XUMHUYECKHUE MPOIIECChl U TEXHOJIOTHUIDY
(pazpabomasuieti PI1/])
20 T I".'H. OcraneHko
(noonucs) (U.0. ©amunus)



AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)

OT/.B.02 XpomaTorpapuueckye MeTOAbI aHAJIN3A
(MHAEKC ¥ HAaMMEHOBaHUE AUCUMILUIMHBI (y4eOHOTO Kypca))

1. Hesab ¥ 32124 U3y4YeHUs JUCHUILUIUHBI (Y4e0HOT0 Kypca)

Ilenr — QopmMupoBaHue 3HAHWN W TOHATUA TIO OCHOBHBIM BOIPOCaM
xpoMarorpadun, yMEHUH U HAaBBIKOB AKCIIEPUMEHTAILHON paOOTHI.

3amaun:

1. CdopmupoBath TEOPETUUECKUI byHIaMeHT COBPEMEHHBIX
Xxpomarorpauyeckux MeToI0B aHAJIN3A.

2. TIo3HaKOMUTBH CTyJEHTa C OCHOBHBIMU XpOMaTOrpapuuecKuMy METOJIaMu
aHaln3a, (AKTUYECKUM MATEPHAIOM M0 AaHAJIU3y XUMHUYECKUX M OMOXMMHYECKHUX
OOBEKTOB.

3. Ilo3HaKOMHTH CTyJIE€HTa C aJrOPUTMOM BBIYUCIEHU U PpPacyeTos,
UCIIOJIb3YEMBIX B IIPAKTUKE XPOMATOIPAPUUIECKUX U3MEPEHUH.

4. CdopmupoBaTh yMEHUSI U HaBBIKM OSKCIEPUMEHTAILHOW paloThlI,
CaMOCTOATENbHON pabOThl C HAYYHO-TEXHHUYECKOU JTUTEPATYPOH.

5. Pa3Buth cHoOCOOHOCTM K TBOPYECTBY, B TOM YHCIE€ K Hay4dHO-
UCCJIEIOBATENbCKOW padoTe, W BbIPadOTaTh MNOTPEOHOCTh K CAMOCTOSTEIBLHOMY
IpUOOPETEHUIO 3HAHUM.

2. Mecto nucuuniunbl (yueoHoro kypca) B crpykrype OIIOII BO

Hannas nucturuHa (yueOHbI Kypc) otHocuTcst 650Ky DT/l «DakynbraTu-
BbI» (BapuaTHBHAS YaCTh).

JucuuminHel, yyeOHble KypChl, HA OCBOCHHMHM KOTOPBIX Oa3vpyeTcsl JaHHas
aucuuIuinHa (yueOHblid Kypce) — «O01ast 1 Heopranmueckasi Xumus», «Opranuyeckast
XUMUSD», «DU3ndecKass XUMHUsS».

JIucuuIinHbl, yueOHbIe KYpChl, i1 KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBBIKH, MpHOOpETaeMble B PEe3yibTaTe M3YUYEHUs TaHHOW JUCHUIUIMHBI (Y4eOHOTO
Kypca) — «Teoperndyeckue OCHOBBI OpraHuueckod xumum», «lloarotoBka K
MPOLEIYPE 3alUThI U Ipoueaypa 3amutsel BKPy.



3. Ilnanupyemblie pe3ysbTarTbl 00yUeHHMsI MO JUCHUILINHE (YydeOHOMY

KYpCY), COOTHeCEHHbIe

¢ IUIAHHPYeMbIMH  pe3yJbTATAMM  OCBOEHHA

00pa3oBaTe/IbHOI MPOTrPAMMBI

dopMupyemMbie U

I[Inanupyembie pe3yabTaThl 00y4eHHUA

KOHTPOJIMpYyeMble
KOMIIeTEHIIUH

CIIOCOOHOCTh ~ BBITIOJIHSATH | 3HATH:

CTaHJApPTHBIC OMEpPAIMH TI0 | — TEOPETUICCKUE OCHOBBI XpoMaTorpaduu, OCHOBHBIC

MpeaiaraeMbiM  METOJUKAM | METOJbI ~ KAUYeCTBEHHOTO W KOJMYECTBEHHOTO

(TIK-1); XpoMaTorpaduuecKoro aHajm3a;
Ymers:
— peaJn30BBIBaTh METOJMKH XpOoMaTorpaduyueckoro
OTIpeNeICHUs]  BEIECTB,  OIPEACNATh OCHOBHBIE
XapaKTEPUCTUKU XPOMATOrPaPUUIECKOro Mpolecca U3
XpPOMaTOTPaMMBI; UHTEPIPETUPOBATH
AKCIIEPUMEHTATILHBIC PE3YIIbTaThI
Bnaners:
—  METOAWKAaMH TIOMCKAa TOIXOJAIIETO BapHUaHTa
pasnencHus BCIIECTB; crocobamu OIICHKH

IMOTPCITHOCTH (I)I/ISI/IKO-XI/IMI/I‘ICCKOFO 9KCIICPUMCHTA

BJIaJICHUE 0a30BLIMU
HaBBIKAMU  MCIIOJIb30BAHUSA
COBPEMEHHOM  almapaTyphbl
IIPH [IPOBEICHUH HAYIHBIX
uccienoanuii (ITK-2);

3HAaTh:
— anmapaTypHoe ogopMIIeHHEe XpoMaTorpaduueckoro
npoiecca

YMeTs:
— ToAOUpaTh ONTUMAaJIbHBIE YCJIOBHUS MPOBEICHUS
XpoMaTorpaduueckoro pasaesieHus

Bnaners:
— HaBBIKAMH paboTHI Ha COBPEMECHHOM
XxpoMarorpaduyeckoM 000pyTI0BaHUU.
CIIOCOOHOCTh  TMOJy4YaTh | | 3HATH!
o0pabaTbiBaTh peE3yJabTATHI | — aNrOpUTM paboThI Ha COBPEMEHHOM
HAyYHBIX JKCHEPUMEHTOB C | XpOMAaTOrpapuiecKkom o0opyI0BaHUU C
MOMOIIIBI0  COBPEMEHHBIX | MPOTPAMMHBIM 00€CTIeYeHuEM
KOMIIBIOTEPHBIX Ymers:
texHosorui (ITK-5) — TMPOBOJUTH BBIUKMCICHUS C  HUCIOJH30BAHUEM
OCHOBHBIX BEJIMYHH, OITMCHIBAFOIIINX
XpoMarorpaduyeckoe pa3cicHe
Bnaners:
— HaBBIKAMH paboThI B COBPEMEHHBIX

XpoMarorpaduyeckux mporpammax

TemaTuveckoe cogep:kaHue TUCHUILIMHBI (Y41e0HOr0 Kypca)




Paznea,
MOAYJIb

Ioapa3saen, Tema

Mopyns 1.
T"azoxpomarorpadudeckuii
aHanu3

OcHoBuble moHATHA. Tepmuuonorus. Krmaccndukamms wmeromoB I'X.  OCHOBHBIE  Yy3IIEI
razoxpomarorpadudeckoil anmaparypsl. Jerexkropbl. OCHOBHbIE NapaMeTpbl XpoMaTorpaduyecKoro
nuka. Teopus BOTT. Ilpuumnel ymwmpenus mnuka. KpuBas Ban-Zleemrepa. OmnpenencHue
ONTHMAJIBHBIX YCIOBMM Ta30XpOMaTorpaduueckoro yAaep>KUBaHMSA. Bumbl HemoIBHXKHBIX (as.
Knaccuduxanuss copOenTtoB u copbaToB. MexaHU3MBI yIepKMBaHHS B Ta3oBOil Xpomarorpadum.
MeTobI KaUECTBEHHOTO M KOJMYESCTBEHHOTO aHAJIH3a.

Mopyns 2. OCHOBHBIE TEPMHHBI M IOHATHA. AmIaparypa Uil JKHIKOCTHOH XpomaTtorpaguu. JleTeKTOpEL

Mertonst KHUAKOCTHOH | BapmanTter sxunmkocTHOH xpomarorpaduu. Bumsl HemomsmxubIx (a3 maa JKX. PactBopurenn mis

xpomarorpaduu BOXX. IlomnapHOCTb pacTBOpHUTENs, 3NMOOTPONHBIA pAf. MexaHusmbl ynepxkuBaHusd. loHHas
xpomatorpadus. Mon-napusiii Bapuant BOXKX. MunemnspHas U 5KCKIIO3MOHHAS XpOMaTorpagus.
T'uppodunbHas  xpomarorpadusi. Xpomartorpadus C  MEpeHOCOM  3apsia.  TOHKOCIOHHas
xpomatorpadus (TCX).

Mopyns 3. Caepxkpurrdeckas (mounHas xpomarorpadus. Kanmmisipreri snektpodopes. XpomaTorpadus c

I'nGpunnbIe METOJBI | Macc-CHeKTpocKomuer, AD-CIIeKTpOCKOIeH, Apyrie THOpuIHbIe METOIBl XpOMaToT padHH.

Xpomarorpaduu

OO01masi TPy10eMKOCTh AUCUUILIMHBI (YueOHoro kypca) — 3 3ET.




4. CTpyKTYypAa U COAepKaHUE NTUCHUILUIMHBI (Y4eOHOro Kypca) Xpomatorpaguueckue MeToAbl AHAJIU3A

Cemectp uzyuenus 8

(HaMMeHOBaHUE MUCIUILIHHBI (yueOHOTO Kypca))

Pazped, Ionpa3saen, tema | Buabl yuedHoii padoThl Heo0xonumbie DopMmbl Pexko-
MO1YJb KonTakTHas paGoTa CamocrosnTeabHas padora MaTepHaJbHO- TeKyIlero MeH/1ye-
(B yacax TeXHHYeCKHe KOHTPOJISI Mas Jiu-
BCero DopMbl IPOBEAEHAS B 4acax | ()opMbI OpraHM3anuu pecypcol Teparypa
5 % ¢ JIeKIIMii, 1a60paTOPHBIX, €CaMOCTOSATeILHOM Ne)
Z E g e NPAKTHYECKUX 3aHATHIA, paboTsI
= 5. 3 E & MeTo/bl 00y4eHMsl, pea-
g g £ =5 JIM3YIOMHe TIPUMeHsie-
5] a E =
= S H T g MYI0 00pa30BaTe/IbHYI0
g £ PE TeXHOJIOTHIO
Monyns 1. I'azo- | OcHoBHBIC OHATHA. TepMUHOIO- TpaaunuoHHas NeKIHS [Ipoexrop, HOYT- Omnpoc, Oece-
xpomMaTorpadu- rus. Kinaccudukanms meronos ['X. C 3JIeMeHTaMu Oecebl OCBOCHNE TCOPETI OYK, KOJIOCKOTI, Jla, IoJIEeMUKa
YECKHUI aHanm3 OCHOBHBIE Y3JIbI Ta30XpOMAaTOTpa- 10 p KOJIOTpaMMBl, Jie- 1-2
. YEeCKOTr0 MaTepuaia.
¢myeckolt anmapatypsl. JleTeKTops MOHCTpAIMOHHbIE
MaTepHabl
OCHOBHBIE TIApaMeTPhl XPOMAaTo- TpaaunuoHHas TEKIHA Omnpoc, Oece-
rpapuyeckoro  mmuKa.  leopus ¢ 3JIeMEHTaMH OeceIbl I1a, TIOJIEMHKA
BOTT. IlpuunHbl ymUpeHUs MHKa. IIpoekrop, HOYT-
KpuBas Ban-JleemTepa. Onpenene 10 Ocsocrue TeopeTH- 6yK, KOTOCKOIT 1-2
P pa. Lnp YECKOro MaTepuana. i ’
HHUE OINTHMAJbHBIX YCIOBHH Ta30- KOJIOTPaMMBElI,
Xpomartorpaduueckoro yaepiKuBa-
HUSL
Bunpsr menmonsmkHbIX (a3. Kmaccu- TpaaunuoHHAs TEKIHS Ipoexrop, HOyT- | Ompoc, bece-
¢ukanus copOeHTOB m copOaToB. ¢ 3JIeMEHTaMH OeceIbl OyK, KOJOCKOM, | Ja, IOJeMHKa
MexaHu3MbI YACpXKUBAHUA B Ta30- 10 OcBoenue TEOpETH- KOOOTpaMMBl, ae-
BOI XpoMartorpaduu YEeCKOro MaTepuana | MOHCTPAlMOHHBIC 1-2
MaTepHabl
MeTo1pI KaUECTBEHHOTO M KOJINYe- TpaguuuroHHast IEKIUSA [Ipoekrop, HOYT- Omnpoc, Oece-
CTBEHHOTO aHAJIM3a. C IeMeHTaMHu Oeceibl OyK, KOJJOCKOTI, J1a, TTOJIEMHKA
OcBoeHUe TeopeTu-
10 KOJOTPaMMBI, Je- 1-2
YeCKOT0 MaTepuaia
MOHCTpAIMOHHbIE
MaTepHabl
Monyne 2. Me- | OCHOBHbIE TEPMHUHBI W TOHSTHUSA. TpaguuuroHHast TeKIUs [Ipoekrop, HOYT- Ompoc, Oece-
TOOBI JKHIKOCT- | Ammaparypa A KHIKOCTHOM C 2JIeMeHTaMH OeceIbl OYyK, KOJJOCKOTI, J1a, TTOJIEMHKA
HOH xpomaro- | xpomarorpadun. [lerekropel. Ba 10 OcBoerie TeoperH- KOJIOTPaMMBI, J1e 1-2
P P P C bl YecKOro Marepuana P ’
rpadun PHAHTHI >KHJIKOCTHOH XpOMaTorpa- MOHCTpAIMOHHEIE
bun MaTepHaIbl
Bunel HemoaBmxHBIX (a3 st JKX. TpaguuuoHHast TEKIUSL 10 OcBoenue Teopetu- | IIpoekTop, HOYT- Ompoc, bece- 1-2
PactBopurenu mis BOXX. Ionsip- C DIIEMEHTaMU OeceIbl 4eCKOro mMareprana | OyK, KOJOCKOII, J1a, IOJIEMUKA




HOCTb PACTBOPHTENS, 3NIOOTPOII-
HbIM psa. MexaHu3Mbl ynep>kKuBa-
HUSL

Hounnas  xpomarorpadus. Hon-
napHbli BapuanT BOXXKX

KOZIOTPaMMBl, e-
MOHCTpalMOHHBIE
MaTepHabl

MunemsipHass ¥ 9KCKIIIO3MOHHAS
xpomarorpadus.  ['mapoduinbHas
xpomarorpadus. Xpomarorpadus c

TpaaunoHHas TEKIHS
C DJIeMEHTaMH Oece bl

IIpoekrop, HOYT-
OYK, KOZOCKOTI,

Omnpoc, Oece-
1A, TToJIEMUKA

OcBoeHUE TeOpeTu-
2 10 KOJIOTpaMMBl, Jie- 1-2
MEPEHOCOM 3apsiaa YECKOT0 MaTepHaia
. MOHCTpaIMOHHBIE
Tonkocnoitnas xpomaTtorpadus MATCPHATEL
(TCX). PHAJIEL,
Monyns 3. T'u- | Cepxkpurndeckas daronHas TpaguuuroHHast IEKIUSA [Ipoekrop, HOYT- Omnpoc, Oece-
OpHWIHBIC METONBI | XpoMaTorpadus C 3JIeMEHTaMU Oecebl OYK, KOJOCKOTI, J1a, TIOJIEMHKA
xpomarorpaduu Kanmmmisapasrit snexrpodopes 2 10 OcBoerie TeopeTH- KOZIOTPaMMBI, JIe 1-2
p P P podop YEeCKOTO MaTepHaia P ’
MOHCTpaIIMOHHBIE
MaTepHaIIbI
Xpomarorpadus c Macc- TpaaunuoHHas NeKIHS [Ipoexrop, HOYT- Omnpoc, Oece-
CHEKTPOCKOITHEH, AD- C 31eMeHTaMu Oece/Ibl OYK, KOZOCKOTI, [1a, IoJIEMUKa
CIIEKTPOCKONHUEH, Ipyrue THOpHIL 2 10 Ocpoetue Teopetu- KOJOI'PaMMEI, 1€ 1-2
p » AAPYT P YECKOTo MaTepuana P ’
HBIC METOJIBI XpoMaTorpaduu MOHCTpAIIMOHHBIE
MaTepHaIbl
Hroro: 108 18 90

108




5. Kputepun u HOpMbI TEKYIIero KOHTPOJISI U IPOMEKYTOYHOM aTTeCcTAllUH

@OopMBI TEKYIIETO KOHTPOJIS

YcnoBus 1onycka

Kpurepun 1 HOpMBbI OLIEHKH

JIomyck K 3a4eTy

K 3agery pomyckarorcs

BCC CTYACHTHI

dopma npoBeACHUS
IPOMEKYTOUYHOMN aTTeCTalluu

YcnoBus nomycka

Kputepnn 1 HOpMBI OLIEHKH

3ayeT (YCTHO)

[omyckarorcsa  Bce
JICHTBI

CTy-

«3a4YTCHO»

3a4eT CIAeTCsl YCTHO, OLICHKA «3a4TEHO»
BBICTABJISIETCS CTYIEHTY, €CIIA BOIIPOCHI
PacKpbIThl, U3JI0)KEHBI JOTMYHO, 0€3 Cy-
IIECTBEHHBIX OIIMOOK, MOKAa3aHO YMEHUE
WJUTFOCTPUPOBATh TEOPETUUYECKHUE I10JI0-
KEHUSI KOHKPETHBIMU IIpUMEpaMH, IIpo-
JIEMOHCTPUPOBAHO YCBOCHUE HM3Y4YEHHBIX
BOIIPOCOB, C(HOPMUPOBAHHOCTH KOMIIE-
TEHIIUH, YCTOMYMBOCTH HCHOJIb3yEMBIX
YMEHHM M HaBBIKOB. Jlomyckarorcs He-
3HAYUTEIbHBIE OLIUOKHU.

«HE€ 3a4TCHO»

OILIEHKA «HE 3a4TCHO» BBICTABIIACTCS, €C-
JM HE PacKpbITO OCHOBHOE COJIep>KaHUe
y4eOHOro Mmarepuaia; OOHapyXKeHO He-
3HAaHWE WM HEMOHHMMaHue OOJbIIeH HIn
Haubosiee BaKHOW 4acTu y4eOHOro mare-
puasa; JOMyIIeHbl OMIMOKU B OIpenese-
HUU TIOHSITHM, KOTOPbIE HE HCIPaBJICHBI
1ocjie HECKOJbKUX HaBOSIIUX BOIPO-
coB; He c(OopMHUpPOBaHBI KOMIIETEHIINH,
YMEHHsI ¥ HaBBIKU




6. Kpurepuu u HOpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

JlaHnHbIit pazien no yueOHOMY IJIaHY HE MPEyCMOTPEH.

7. IlpuMepHasi TeMaTHKa NUCBMEHHbIX padoT (KypcoBbIX, pedepaTos,
KOHTPOJIbHBIX, PACYeTHO-TPAGUYECKUX H AP.)

JlaHHBII pa3zien o yueOHOMY IUIaHy HE MPETyCMOTpPEH.

8. Bonpochl Kk 3a4eTty

Ne n/mt

Bormpocsl

1

Uctopust xpomartorpaduu. CoBpeMeHHOE OmpeneieHue xpomarorpadu-
yeckoro nporuecca. [Ipunuumn.

2 Knaccudukanuu xpomarorpadudeckux MpoIeccoB: MO THITY arperaTHoro
cocTostHus (a3, Mo Crnocody MepeMeIleHus: copoaToB, MO MPUPOE MPO-
11ecca pa3AesIeHHus], 10 eI UCCIEIOBaHUS.

3 Kononounass xpomarorpagusi. OCHOBHBIE NPOILECCHI, MPOTEKAIOIIUE B
KOJIOHKE. XpOMaTOrpaMMa U 4TO OHA JAeT.

4 [TpencraBieHus 0 TEOPETUUYECKUX TapeskaX. YpaBHeHue Ban-Jleemrepa.

5 3aBUcUMOCTh DHJieNd U Xanama. YpasHeHnue Jlapcu.

6 OCHOBHBIE XapaKTEPUCTUKH XPOMATOTpaUIECKOTO YACPKUBAHUSI.

7 Anmnapatypa (cucteMa HacoCcOB, BBOJ MPOOBI, XpoMmaTorpaduueckas Ko-
JIOHKA, IETEKTOp, IPEUMYIIECTBA HHTEIPATOPOB).

8 ["azoBast xpomartorpadus. [Ipunnun. Annaparypa. Cuctema nojiauu rasa.

9 Komnonku ajig razoBoit xpomaTtorpaduu, BEIOOP KOJIOHKH.

10 | BBoa mpo0sI B ra3oBoi Xxpomartorpaduu

11 | I'a3oxpomarorpaduuecKkue AeTeKTOpPHI.

12 | UcTouHuKH pa3MbIBaHUSI XpOMAaTOTpauIeCcKor 30HbI.

13 | KomOuHupoBaHHBIE  METOABI  Ta30BOM  Xpomarorpaduu  (macc-
cnexkrpometp, ' X-MK-Dypre, aTOMHO-IMUCCUOHHBIA JETEKTOP, KOMOHU-
Hanus KX-1'X).

14 | I'azoxkuakoctHas xpomarorpadus (I7KX).

15 | OcHOBHBIE TUITBI HEMOABMIKHBIX XHJIKUX (a3

16 | Amanutndeckue Bo3MoxHocTH Metoza [ KX

17 | I'a3oancopOunonHas xpomarorpadus (I'AX)

18 AncopbenTsl, npuMmeHsiembie B 'AX

19 AHanuTtndyeckre BO3MOXKHOCTH MeToa ['AX

20 | KunkoctHas xpoMmarorpadusi HI3KOTO U BEICOKOTO JTaBJICHUS

21 | Cxema )KHIKOCTHOTO XpomaTorpada BEICOKOTO JTaBJICHUS

22 | YnaepxxuBaHue B KUIKOCTHOM xpomartorpaduu. Paspemenne. CenekTus-
HOCTh. D((PEeKTUBHOCTH XpoMaTorpaduyecKor KOJOHKH.

23 | AcuMMeTpus NTUKa B )KUIKOCTHON xpoMartorpaduu. CBsi3b pa3pelieHus ¢

CEJIEKTUBHOCTBI0, 3D (PEKTUBHOCTHIO M PAKTOPOM yIEPHKUBAHHUS.




24

MexaHu3MBbl pasfeNieHus B KHUAKOCTHOW Xxpomarorpaduu. HopmanabHO-
¢da3oBbIil 1 00paleHo-(ha30BbIi BapHaHThl XpoMaTtorpahuu.

25 | BamstHEEe pacTBOpHUTENs Ha yAEpPKMBAHHE B JKHIKOCTHOW XpomaTorpa-
¢dbuu. DIFOOTPOIHEINA Psi.

26 | 3aBHCHMOCTbH YACpPKUBAHUS OT COCTaBa AMOeHTa. YpaBHeHne CKoTTa.

27 Mogenu ynepxubanusi B OO BOXX

28 | Mogenu ynepxxusanust B HO BOXKX.

29 | 'unpodunbHas xpomaTorpadus

30 | Monnas xpomatorpadus.

31 | XpomaTorpadus c mepeHOCOM 3apsia.

32 | DKCKIIIO3MOHHAS XpoMaTorpadusi.

33 | MoH-napHas u MUIIeIUIsIpHAs XpoMaTorpadus.

34 | Toukocnoitnas xpomarorpadus (TCX) kak BapuaHT XKMIKOCTHOU XpoMa-
Torpaguu.

35 | AncopOuunonHas u pacnpenenutenbias TCX.

36 | CocraB u ctpykrypa copoentoB g TCX. [TonroroBka niaacTHH.

37 | oaroroka u Hanecenue npod B TCX. IlposiBnenue u o6paboTka Xpo-
MaTOTPaMMBI.

38 | CpaBuenue TCX u BOXX, nepcnekTuBbI MeTOAA.

39 | Cepxkputrnueckas datougHas xpoMarorpadusi. Pu3nueckre OCHOBBI.

40 | OGopynoBaHue, MOABMKHBIC U CTAIlMOHAPHBIC (Da3bl ISl CBEPXKPUTUYIC-
CKOM ronIHOM XpoMaTorpauu, J€TEKTOPHI.

41 | O6nactp npumenenus CKOX. [TonsTue 0 CBEpXKpUTHUECKOU (hIIOMTHOM
HKCTPAKIIH.

42 | KanwuisipHelil anekTpodopes. dusnueckre OCHOBBI U MPUHIMUI pa3zesie-
HUS.

43 | ObopynoBaHue, NETEKTHPOBAHNWE B KaMMUIIPHOM 3nekTpodopese. [Ipu-
MEpBI UCTIOIH30BAHMSI.

44 | OCHOBHbBIE METO/Ibl KAYECTBEHHOI'O aHAJIN3A.

45 | OCHOBHBIE METO/Ibl KOJUYECTBEHHOTO aHAJIN3A.
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9. ®oHA OLEHOYHBIX CPEICTB /Jisl NMPOBe/IeHUs] MPOMEKYTOYHOH aTTe-
CTAlUM 00y4AKOLIUXCS M0 TUCHUIINHE

9.1. IlacnopT (oHAA OLIEHOYHBIX CPEICTB

Koa xouTpoaupye-
Ne KonTposmpyembie pa3aeibl . PO.THPY HaumeHoBanue
MO KOMIIETEeHIINH
n/n (TeMbl) JUCHUILIHHBI OLIEHOYHOI0 CPeACTBA
(M1M ee YaCTH)

1 M 1. T -
OIU[ym) asoxpomatorpagutie [IK- 1, T1K-2, TIK-5 Ompoc 1o Teme Mo Ty
CKUU aHAIIN3

2 M 2. M i
0J1yJIb CTOAB! JXMAKOCTHOR | . 1, [IK-2, TIK-5 Omnpoc no Teme Moays

xpomarorpaduu

3 Monayns 3. TI'mbpuanbie mertonsr | IIK- 1, [IK-2, I[IK-5 | Onpoc o Teme Moyst
xpomarorpaduu

9.2. TunoBble KOHTPOJIbHbIE 32/IaHUS WM MHbIEe MATEPHUAJIbI, HE00X0UMbIE
JJI51 OLEHKM 3HAHWI, YMEHM I, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, Xa-
PAKTEPHU3YIOIIKX ITANbI GOPMUPOBAHMS KOMIIETEHIUH B IpoLiecce 0CBOEHHS
0o0pa3oBaTeJIbHOM NPOrPaMMBbI

9.2.1 llpumepHbIii NepeYyeHb BOMPOCOB /1JIsl CIa4H OTYETOB U COCTABJIe-
HHS TECTOB:

1. daiiTe onpesenenune xpomMarorpadum.

2. Kakue ocobeHHOCTH XpomaTorpaduu Mo3BOJIAIOT JOCTUY JIYUILIEro pa3aeieHus
BELIECTB C OJIM3KUMHU CBOMCTBAMHU IO CPABHEHUIO C APYTMMHU METOJAaMH pazjierne-
HUSL.

3. Ilepeuncnure crnocoObl NOMyYeHUs XpoMaTrorpaMMm. UTo UCHONb3yeTcsl B Kaye-
CTBE AJIFOEHTOB B KaXKJOM U3 CLIOCOOOB?

4. Kak MOXHO OCYIIECTBIISATh HMJICHTU(PHUKALMIO ONPEAEISIEMbIX COEAMHEHHUI B
CMECH TI0CJIE UX XPOMATOrpapUUEeCcKOro pas3aeeHus?

5. Uro Takoe WHIEKCH ynepxkuBaHusA? Kakue cUCTEMbl MHIEKCOB YAECpPKUBAHUS
UCIIOJIB3YIOT B XpomaTorpaduu (IperuMyIeCTBEHHO B Ta30BOi)?

6. [lepeuncnure cnocoObl KOJIMUYECTBEHHOTO aHaiIn3a B xpomarorpadguu. CpaBHU-
T€ UX MEXKIY COOOM.

7. llepeuncauTe OCHOBHBIE IOJIOKEHHS KOHUENLMU TEOPETHYECKUX Tapesok. B
4eM €€ HeI0CTaTKH?

8. Kak onennBarot a3pektuBHOCTh XpomaTorpadudeckoit komoHku? Kak Benudu-
Ha 3¢ (HEKTUBHOCTH OTpakaeTcs Ha popMe XpoMaTorpaduuecKkoro nuka?

9. Kakas u3 Teopuii xpomarorpaduu AaeT OCHOBY IJisi onTUMU3AIUU d(PheKTuB-
HOCTH XpOMAaTOrpapu4eckoil KOJIOHKHU?

10. Kakue TUIBI KOJOHOK MCHOJB3YIOT B XpomaTtorpapuu? CpaBHUTE UX MEXIY
co00il.

11. Kak 3aBUCHUT BBICOTA, SKBUBAJICHTHAS TEOPETHUYECKOM Tapeike, OT CKOPOCTHU
MOTOKA MOABMKHON (ha3bl: a) ISl HACAJOYHBIX (HAOMBHBIX) KOJIOHOK M KaWJUISpP-
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HBIX KOJIOHOK B Ta30BOM xpomaTtorpaduu; 0) I HacaAOYHBIX KOJIOHOK B Ta30BOM
U KMJIKOCTHOU XpoMartorpadun?

12. Kak Bnusier ¢popMa uzoTepmbl copOiuu Ha hopmy XxpomaTorpaduyeckoro mu-
Ka?

13. Kakast BenmuuunHa UCIoNb3yeTcsl B XpomaTorpaduu s ONTUMU3ALNN YCTIOBUN
XpoMaTorpaduyeckoro pasaeiacHus?

14. Ot xakux (paKTOpOB 3aBUCUT BEIMUMHA Pa3pEIICHUS?

15. Kakue BapuaHThl ra30B0il xpomaTtorpaduu Bl 3HaeTe? CpaBHUTE X BO3MOX-
HOCTHU, YKaKUTE 00JacTh IPUMEHEHHUS.

16. B yem mpeumylnecTBa KamwuUIIpHOW Tra3oBoil xpomatorpaduu? Yem oHu
onpenensaoTcs?

17. CpaBHuTe ABa pekuMa pasfiesieHusl B Ta30BOM XpomaTorpaduu — H30TepMuye-
CKHUW U TPOrpaMMHUPOBAHUE TEMIIEPATYPHI.

18. TlepeuncnuTe 1ETEKTOPHI B ra30BOI XpoMaTorpaguu.

19. Ha yem oCHOBaHO MOJyYE€HHE CUTHAJA MIPU UCIIOJIb30BaHuU KaTtapomerpa? [o-
4yeMy B 3TOM CJIy4ae TEIIONPOBOAHOCTh Ta3a-HOCUTEINS JOJIKHA ObITh KaK MOXKHO
OobIen?

20. Kako#t raz-HOCUTENb CJEIyeT BHIOpATh MPHU MCIOJb30BAaHUM KaTapoMeTpa: a)
JUISL OTIPENICIICHHS] HU3KMX KOHLIEHTPALMII METaHa, OKUCH YIJIEpOJa U KHUCIOPO-
na; 6) Bogoponaa?

21. Ha yeM OCHOBAaHO NMOJy4Y€HUE CUTHAJA MPHU KCMHOJIb30BAaHWHA MOHU3ALMOHHBIX
netektopoB? CpaBHUTE MPUHIUI PaOOThI MNIAMEHHO-UOHU3ALMOHHOTO JETEKTOPA
U JIETEKTOPa 3IEKTPOHHOIO 3aXBaTa.

22. OObsicCHUTE MPUHUUI pabOThl (POTO-MOHUBALMOHHOTO JETEKTOpa B ra30BOM
xpoMarorpaduu. B uem ero nfoctonHcrna?

23. IlepeuncauTe NpeMMyIIeCTBa Macc-CIEKTPOMETPUUYECKOTO AeTekTopa. O0bsic-
HUTE TIPUHIIUI €T0 PadOTHI.

24. C xaKoii 1eNIbl0 B Ta30BOM XpoMaTorpaduu UCTOIB3YIOT CUCTEMBI C IByMS T10-
CJI€I0BATEIbHO COCAMHEHHBIMU neTekTopamu? Ilo kakoMy MpUHUMUITY 3TH JETEK-
TOPBI BEIOUpar0OT?

25. Yrto Takoe — peakimoHHas razoBas xpomarorpadus? Kakue Bwl 3HaeTe Bapu-
aHThl MeToAa? B yem nmpeumyiecTBa U HEAOCTATKH PEAKIIMOHHOM ra30BOM XpoMa-
Torpadun?

26. Kakne aHaIMTHYECKHE 3aJa4d MO3BOJIAET pEellaTh METOJl ra30BOM XpOMATO-
rpadun?

27. MOXHO 1 ONpeAesiTh HEOPraHNYECKUE COCITMHEHUSI C UCITOJIb30BAHUEM Ta-
30BOM xpomatorpaduun? Kakue BapuaHThl METOAA UCHIOIB3YIOT JJIsl 3TOr0?

28. Ilepeuncaure 0COOEHHOCTH U MPEUMYIIECTBA BHICOKOA((DEKTUBHOM JKUIKOCT-
Holt xpomarorpaduu (BOXX). Kakue BapuaHThl MeTOa UCTIONB3YIOT B aHAJIUTHU-
YECKOU MpaKTUKE?

29. Kakue copOenTs rcnons3ytoT B BOXKX? Kakum TpeOoBaHUSM OHU JTOJDKHBI
OTBEYaTh?

30. ITouemy Hambosnee momynspubie copoents B BOXX — cunukarens u, ocoOeH-
HO, MoauUIIUpOBaHHBIE cuinKarenu? Kak mpoBoasT Moaudukaiuio cUiIdKare-
ns?
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31. Ilepeuncnute TpeOGoBaHus K MoaABMKHOM (paze B BOXKX.

32. Yem onpenensieTcs 3IIOUPYIONIAs CHIOCOOHOCTh MOABMXHON (ha3bl B KUJIKOCT-
HOI1 XpomaTorpaduu?

33. Kak nmogbuparoT cocTaB MOJABMXHOM (ha3bl B )KUJIKOCTHOW XpomaTorpaduu?

34. Yto Takoe rpaJueHTHBIN pexxuM datoupoBanusi? Kakumu npenMyiiectBaMu OH
00J1a1aeT 1Mo CPaBHEHUIO C U30KPATUYECKUM DITIOUPOBAHUEM?

35. Kak BiusieT Temneparypa Ha 3QPEeKTUBHOCTb U CEIEKTUBHOCTDH Pa3fCJICHUs B
XKUJKOCTHOU XpomaTtorpaduu?

36. CpaBauTe aBa BapuaHTa aacopoumonHoit BOXX — HOpMmamsHO-(a30BbI U
oOpareHHO-(a30BBIN.

37. Kakue moaenu MOXHO HMCIOJB30BaTh Ui ONMUCAHUS MEXAHU3Ma Pa3/ICIICHUs
BEILIECTB B HOpMaJbHO-(ha30Boil Xpomarorpaduu?

38. Kakumu 3aKOHOMEPHOCTSIMU OIHCHIBAETCS YAEp)KUBaHUE BELIECTB B 00pa-
neHHo-(hazoBoit BOXX?

39. Uto Takoe — noH-mapHasi oOparnieHHo-(pazoas BOXX? Kakue HenoBrxHbIE
Y TIOJIBYDKHBIE (Da3bl UCIIONB3YIOT B JAHHOM BapHaHTe Xpomatorpapuu?

40. Kak moBbICUTH (ITOHU3UTH) ATIOUPYIOIIYI0 CIIOCOOHOCTHh MOABUKHOU (ha3bl B
HOpMaJIbHO-(ha30BoM, oOparieHHO-()a30BoM 1 HOH-TIApHOU XpoMaTorpadun?

41. Ilepeuncinte OCHOBHBIE IETEKTOPBI, KOTOPbIE HCHOJIb3YIOT B BOXXX.

42. CpaBHUTe NpUHIIUI PAOOTHI ¥ BO3MOKHOCTH NMPUMEHEHHUS CHEKTPOPOTOMET-
PUYECKOTO U (PIIyOpPUMETPUUYECKOTO AeTEKTOPOB B BOKX.

43. Kakue BemecTtsa MOXKHO OINPENEIATh IPHU UCIOIb30BAaHUM AMIIEPOMETPHYE-
ckoro aerekropa? Ha uemM OCHOBaHO MOJYy4YEHHWE CHUTHAJIA MPU HUCIOJb30BAHUU
3TOTO IETEKTOpa?

44. JlaiiTe onpeneraeHne HOHHOM XpoMaTorpaduu.

45. TpeboBaHusi K MOHOOOMEHHUKAM B HOHHOM xpoMarorpadun. Kak ux cuHrte3u-
pytoT?

46. Kak mpoBOIAT pa3/ielicHHE aHUOHOB (KaTHOHOB) JIBYXKOJOHOYHOW HMOHHOM
xpoMarorpadueit? B uem cocTOUT posib MOAaBISAIONIEH KOJIOHKHU (CUCTEMBI)?

47. Tlepeuncnnte TOCTOMHCTBA U HEIOCTATKU TJIAHAPHOW (TOHKOCIOWHON) XpoMa-
torpaduu (TCX).

48. Ilepeuncnure BapyuaHThI JIFOMPOBaHUS KOMIOHEHTOB B TCX.

49. Kakue Brl 3Haete criocoObl naentudukanuu Bemects B TCX.

50. Kakue npruembl UCHOJIB3YIOT Il KOJTUYECTBEHHOTO OMPEACIEHUS] KOMITIOHEH-
TOB B TOHKOCJIOWHOU XpomaTtorpadun?

51. Kak mM0xHO MOBBICUTH 3()(PEKTUBHOCTh pa3/elieHuss KOMIOHEHTOB B IJIaHAp-
HOU (TOHKOCJIOWHON XpomaTorpadun).

52. Ha yemM OCHOBaHO pa3/eJICHHE BEIIECTB B METOJI€ KAMWJUIIPHOTO AJIEKTPOdO-
pesa (KD9).

53. Kakue BapuaHThl KanmwusIpHOTO AnekTpodopesa Bel 3naere? Uem ompenens-
eTcsl BpeMsi Murpanuu Beuiects B KO?

54. B yem npuuriHa BO3ZHUKHOBEHUS 3JeKTpoocMoTrndeckoro noroka (J0II)? Ka-
Kre (aKTOphI BIUSIOT HA €ro HAMPaBJICHUE U BEIMUNHY?

55. Ykaxure Hanpasnenue nprwkenus DOII, kaTHOHOB M aHMOHOB B HeMOAU(U-
IUPOBAHHOM KBAPILIEBOM KaMMJLIAPE MPU MPUIOKEHUN HATIPSAKEHUS.
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56. Kak moxno oopatuts O3I1? J{ns yero ncnonb3yrot 3ToT npueM B KO?

57. Ykaxute HanpasieHnue asmwxkenus D01, kaTHOHOB, aHHOHOB B MOAUDUIIUPO-
BaHHOM KaIlWJUIpE MPU MPUIOKECHUN HanpsbkeHus. Hapucyiite oOmmii BUa dJeK-
TpohOperpaMmal.

10. O0pa3oBaTesibHbIE TEXHOJIOTUHM U METOAMYECKHE YKA3AHUS 110 OCBO-
€HUI0 TUCHUILINHBI (Y4eOHOTr0 Kypca)

[Ipu peanuzanuu AUCHUIUIMHBL «XpomaTorpaduyueckue METONbl aHalInu3a»
UCITOJIB3YIOTCS CJIEIYIOLINE TEXHOJIOTUU:

— TEXHOJIOTHSA TPAAUIMOHHOIO O0ydeHHs (JeKUWH), KOTopas MpeArnoaraet
HOCJIeI0BaTENbHOE U3JI0KEHUE MaTepuana npernojaasareneM. Jleknus ¢ sie-
MEHTaMH TUCKYCCHUH, JTEKIUU-OECEbI.

— HM3y4YEHHUE TEOPETUYECKOr0 MaTepuayia JTUCIUILIMHBI HA JIEKIUAX C HUCHOJIb-
30BaHUEM KOMITBIOTEPHBIX U MHTEPAKTUBHBIX TEXHOJIOTHII;

— CaMOCTOSITEJIbHOE U3yYEHUE TEOPETUUYECKOr0 MaTrepuaia AUCLUILUIMHBI C UC-
nois3oBanueM Internet-pecypcoB, uHGOpPMAIMOHHBIX 0a3, METOIUYECKUX
pa3paboTOK, CHeHAIbHON YYEOHOM U HAYYHOU JTUTEPaTyphl.

MeToandecKkue YKa3aHuid 110 OCBOCHHIO JTUCHMILIMHBI

MOAYJIb 1
I'azoxpomartorpaguyecknit anaus

Tembl JekunOHHBIX 3aHsATHII: OCHOBHBIE NOHATHA. TepmuHonorusa. Knac-
cudukarus metooB ['X. OCHOBHBIE Y376l TrazoxpomaTorpaduyeckol amnmnapary-
pBI. JleTeKTOpBI.

OcHoBHBIE MapaMeTpbl xpomartorpadpuyeckoro nuka. Teopus BITT. Ilpuuunsl
ymmpenus: nuka. Kpusas Ban-Jleemrepa. OmnpeneneHue ONTHMalbHBIX YCIOBHH
razoxpomMaTorpauyeckoro yaepKuBaHusl.

Bunpel HenoaBmxHbIX Pa3. Knaccudukanus copOeHTOB 1 copOaToB. MexaHU3MbI
yAEpKUBAaHMUS B ra3oBod xpomartorpaduu. Meroasl KaueCTBEHHOTO U KOJU4e-
CTBEHHOTI'O aHAJIU3a.

HN3y4yuB n1aHHBIH MOAYJb, CTYAEHT A0JKeH: cHOPMUPOBATH IPE/-
CTaBJICHHE O COCTOSHHHM COBPEMEHHOTO Ta30XpoMarorpaduyeckoro aHaim3a, ero
BO3MOYKHOCTSIX, OCHOBHBIX HaMPaBJICHUSAX U TEHJICHIIUAX Pa3BUTHUA.

3HaTh:
— TEOPETHYECKHE OCHOBBI T'a30BON Xpomarorpaduu, OCHOBHBIE METO/bI Kaue-
CTBEHHOTO M KOJUYECTBEHHOTO XpOMaTOrpauuecKoro aHaausza;
— anmapaTtypHoe oopmMiieHre razoxpomaTorpaguieckoro npoiecca
YMeTh:

—  peaJn30BbIBATHh METOJUKH XpOoMaTorpadHuueckoro OINpeeseHUs BeIIeCTB B
YCJIOBUSIX Ta30BOM  xpomaTtorpaduu, OMNpenessaTh OCHOBHBIE XapaKTEPUCTHKU

14



XpoMartorpaduueckoro mporecca U3 XpoMaTorpaMMbl; HHTEPIPETUPOBAThH IKCIIE-
PUMEHTAIbHBIE PE3YJIbTATHI
— Moa0upaTh ONTUMAJIbHBIC YCIOBHUS MPOBEACHUS XpoMaTorpaduueckoro pasje-
JICHUSA

Baanern:
— METOJMKaMH IOMCKa MOIXO/IAIIECT0 BapuaHTa pa3iesIieHUs BEIIECTB; CIIOCO0aMU
OIICHKH MOTPENTHOCTH (PU3UKO-XUMHUUECKOTO IKCIICPUMEHTA
— HaBBIKaMU pabOTHI HA COBPEMEHHOM XpoMaTorpadudeckoM 000pyI0BaHHUN.

MeTOIll/I‘IeCKI/Ie PEKOMEHIAUMA 110 H3YICHUTIO TEMbI

[Ipu ocBOeHMM TEMBI HEOOXOIUMO:

e (O3HaKOMHTBCS C UMEIOIIMMHUCS JINTEPATYPHBIMU UCTOYHUKAMH (y4eOHHUKa-
MU, MOHOTpausIMH, 3JIEKTPOHHBIMU PECYpPCaMH, CTaTbsIMU B BEAYUIUX XU-
MUYECKHUX KypHaJIax), JEKIUSIMU MperoaBareieit

e CdopMupoBaTh NOHUMAHUE (PU3UKO-XUMHUECKHUX MPOIECCOB yAEPKUBAHUS
cop0aTOB Pa3IMYHOIO CTPOEHUSI HA PA3IMYHBIX MO MPUPOJIE HEMOIBUKHBIX
dazax

e OTBETUTH HA KOHTPOJbHBIE BOPOCHI:

1. JlaiiTe onpeneneHue xpomaTorpaduu.

2. Kakue ocobeHHOCTH XpomaTorpaduu Mo3BOJIAIOT JOCTUY JIYUILIEro pa3aeeHus
BEUIECTB C OJIM3KUMHU CBOMCTBAMU IO CPABHEHUIO C APYTUMHU METOJAaMH pazjierne-
HUSL.

3. Ilepeuucnure cnocoObl NOIyYEHHUs] XpoMaTorpamm. Uto Hcnonb3yercs B Kaue-
CTBE 3JIIOEHTOB B Ka)KJIOM U3 CIIOCOOOB?

4. Kak MOXHO OCYIIECTBIISATh HMJICHTU(DHUKALMIO ONPEAEISIEMbIX COEAMHEHHI B
CMECH TI0CJIE UX XPOMATOrpapUUYECKOro pa3aesieHus ?

5. Uro Takoe MHIEKCH ynepxkuBaHuA? Kakue cUCTEMbl MHIEKCOB YAEpPKUBAHUS
UCIIOJIB3YIOT B XpoMmaTorpaduu (IperuMyIeCTBEHHO B ra30BOM)?

6. Ilepeuncnure cnocoObl KOMMUYECTBEHHOIO aHaiIu3a B Xxpomarorpapuu. CpaBHU-
T€ UX MEXKIY COOOM.

7. IlepeunciauTe OCHOBHBIE MOJIOKEHUS KOHUENUMU TEOPETHUECKUX Tapenok. B
4eM €€ HeI0CTaTKH?

8. Kak onenuBarot a3ppekTuBHOCTh XpomaTorpadudeckoit komoHku? Kak Benuyu-
Ha 3¢ (HEKTUBHOCTH OTpakaeTcs Ha popMe XpoMaTorpaduyeckoro nuka?

9. Kakas u3 Teopuii xpomarorpaduu gaeT OCHOBY JyIsl onTHUMHU3aUU dPHEKTHB-
HOCTHU XpoMatorpaduyeckoi KOJOHKHU?

10. Kakue TUMIBI KOJOHOK MCTHONB3YIOT B XpomaTtorpaduu? CpaBHUTE UX MEXKITY
COOOM.

11. Kak 3aBUCUT BBICOTA, SKBUBAJICHTHAsI TECOPETUUYECKOM TapesKe, OT CKOPOCTHU
MOTOKA MOABMKHON (ha3bl: a) ISl HACAJOYHBIX (HAOMBHBIX) KOJOHOK U KaluJUIsIp-
HBIX KOJIOHOK B ra30BOM xpoMarorpaduu; 0) AJis HacaAOYHBIX KOJOHOK B ra30BOM
U KUJKOCTHOU XpomaTorpaduu?

12. Kak Bnusier ¢popMa u3oTepmbl copOuuu Ha popmy xpomarorpaduyueckoro mu-
Ka?
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13. Kakas BenmuunHa UCTIONb3YyeTCs B XpoMaTorpaduu A ONTUMH3AIUHN yCIOBHI
XpoMaTorpaduyeckoro paseiaeHus?

14. Ot xakux (paKTOpOB 3aBUCUT BEIMUMHA Pa3pEIICHUS?

15. Kakue BapuanThl ra3oBoil xpomarorpaduu bl 3HaeTe? CpaBHUTE UX BO3MOXK-
HOCTH, YKaKUTE 00JIaCTh TPUMEHEHUSI.

16. B yeM mpeumyIiecTBa KanWUISIPHOM Tra3oBoi xpomatorpadun? UYem oHH
ONPEACIAIOTCS?

17. CpaBHuTe ABa pekuMa pasZiesieHusl B Ta30BOM XpomaTorpaduu — H30TepMuye-
CKHUU U TPOTpaMMHUPOBAHUE TEMIIEPATYPHI.

18. TlepeuncnuTe 1ETEKTOPHI B Ta30BOI XpoMaTorpagpu.

19. Ha yem oCHOBaHO MOJyY€HHE CUTHAJA MIPU UCTIOIb30BaHuU kaTtapomerpa? [o-
YeMy B 3TOM CJIy4ae TEIIONPOBOJHOCTh a3a-HOCUTENS JOJKHA ObITh KAaK MOXKHO
OonpIIei?

20. Kako#i raz-HOCUTENb CIEIyeT BhIOpaTh MPU KCIOJIb30BAHUM KaTapoMeTpa: a)
JUISL ONIPECIICHNs] HU3KUX KOHUEHTPALM METaHa, OKUCH YIIepoJa WIH KUCIOPO-
na; 6) Bogoponaa?

2]1. Ha yeM OCHOBaHO IOJIy4EHHE CUTHAJIA MPU HCIIOIb30BAHUH MOHHU3ALMOHHBIX
netexkTopoB? CpaBHHUTE MPUHIMI paObOTHl MJIAMEHHO-HOHU3AIMOHHOTO JETEKTOPA
U JIETEKTOPA IEKTPOHHOIO 3aXBaTa.

22. OOBsiCHUTE NPUHLUI pabOThl (HOTO-MOHM3AIMOHHOTO JETEKTOpa B Ia30BOM
xpoMarorpaduu. B uem ero nocronncraa?

23. IlepeuncnuTe NpeMMyIIECTBa MacC-CIEKTPOMETPUUYECKOTO AeTekTopa. O0bsc-
HUTE IPUHLIMI €ro padoThI.

24. C xakoi 1IeJIbI0 B ra30BOM XpoMaTorpaduu UCHOJIb3YIOT CUCTEMBI C ABYMsI 1O-
CJIEI0BATEIbHO COECIMHEHHBIMU AeTeKTopaMu? 110 KakoMy MPUHUUITY 3TH AETEK-
TOPBI BEIOMPAIOT?

25. Yrto Takoe — peakinoHHas razoBas xpomarorpadus? Kakue Bwl 3HaeTe Bapu-
aHThl MeToAa? B uem mpeumyiecTBa U HEAOCTATKH PEAKIIMOHHOM ra30BOM XpoMa-
tTorpadun?

26. Kakue aHanuTHYeCKHE 3a/add IO3BOJSET PelIaTh METOJ T'a30BOM Xpomaro-
rpadun?

27. MOXHO JIA ONPEAENIATh HEOPIraHUYECKUE COEIMHEHMS C HCIIOIb30BAHUEM Ia-
30B0Oi1 xpoMaTtorpadguu? Kakue BapraHThl METO/1a UCIIONB3YIOT AJIsl 3TOr0?

MOAVYJIb 2
MeToabl sKMAKOCTHOM XpomaTorpaduu

TeMbl JTeKIUOHHBIX 3aHATHII: OCHOBHBIE TEPMHUHBI U MOHATUA. Anmnapa-
Typa IJs KUJIKOCTHOW Xpomatorpaduu. JleTtekrtoppl. BapuaHThl KUAKOCTHOU
xpoMarorpadun. Buasr Henoasmwkubix ¢da3 mns XKX. PactBopurenu mis BOXKX.
[TomApHOCTE paCTBOPUTEIIA, DMOOTPOIHBIN psAl. Mexanu3msl yaep:xuBanus. Mon-
Has xpomatorpadusi. Mon-napusiii Bapuant BOXX. MurnemuisipHas 1 9KCKITIO3H-
onHas xpomarorpadus. ['mapoduibnas xpomatorpadus. Xpomarorpadus ¢ mnepe-
HOcoM 3apsina. TonkocnoiHas xpomatorpadus (TCX).
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N3yuuB 1aHHBIi MOYJIb, CTYAEHT J0JKeH: chOpMHpPOBATH MPEACTABICHUE
O COCTOSIHUM COBPEMEHHOM KHUJIKOCTHOM Xpomarorpauu, B TOM YHCIIE €€ TOHKO-
CJIOTHOM BapHaHTe, 0 BO3MOXKHOCTIX BOXKX 1 ee npumMeHeHUH B aHAaJIUTUYECKON
IPAKTHKE.

3HaTh:

— TEOpPETUUYECKHE OCHOBBI KMJIKOCTHON XpomaTorpaduu, OCHOBHBIC METOJIbI
KaueCTBEHHOTO U KOJUYECTBEHHOTO XpOMaTOrpaduueCcKOro aHaIn3a;

— anmaparypHoe oOpMIICHHE TIpoIiecca KUIKOCTHOM XpoMaTorpagpuu

YMmerh:

— pealn30BBIBATh METOJIUKH XPOMATOTPAPUIECKOTO OTPECICHIS BEIIECTB B
YCIIOBHSIX JKHJIKOCTHON XpoMartorpaduu, onpeaeisiTh OCHOBHBIE XapaKTEPUCTUKU
XpoMartorpaduueckoro mporecca U3 XpoMaTorpaMMbl; HHTEPIPETAPOBATH AKCIIC-
PUMEHTAJILHBIE PE3YIbTATHI

— moadoupaTh ONTHMAJIbHBIC YCIOBUS TIPOBEACHHUS XpomaTorpaduueckoro
pas3aeneHus

Baagerts:

— METOJIMKaMHM MOUCKA MOAXOAAIIET0 BapUaHTa pa3/iei€HUs BEIIECTB; CIOCO-
0aMu OIIEHKH MOTPEITHOCTH (PU3UKO-XUMHYECKOT0 SKCIIEPUMEHTA

— HaBBIKaMHU paboThI Ha coBpemMeHHOM BOXKX obopymoBanumu.

MeTonnquKne PEKOMEHIANUMA 110 U3YUYCHUIO TEMbI

IIpu ocBOeHMH TeMbl HEOOXOAMMO:

e (O3HaKOMHTHCS C UMEIOIIMMHUCS JINTEPATYPHBIMU UCTOYHUKAMH (y4eOHUKa-
MU, MOHOTpa(usIMH, JIEKTPOHHBIMU PECYpCaMH, CTaThbsIMU B BEIYLIUX XU-
MUYECKHUX KypHaJax), JEKIUSIMU MpernoiaBaresieit

e YCBOUTH OCHOBHBIE TEOPUHU, OOBSICHSIOIINE MEXAHU3M yIEeP)KUBAHUS B pa3-
JUYHBIX BapuaHTax BOXX

e (OOpaTuTh BHUMAHHE HA BIUSHUE MPUPOJBI JIIIOEHTA HA yIEPKUBAHUE COP-
0aToOB B YCJIOBHSX KUIKOCTHON XpoMaTtorpapuu

e OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI:

1. Ilepeuncnure 0OCOOEHHOCTH M MPEUMYIIECTBA BHICOKOA(D(HEKTUBHOM >KUIKOCT-
HoM xpomarorpaduu (BOXX). Kakue BapuanThl METO/Ia UCIIONIB3YIOT B aHAJIUTH-
YECKOW MpPaKTUKE?

2. Kakue copoenThl ucnonb3ytoT B BOXKX? Kakum TpeOoBaHUSIM OHU JTOJKHBI OT-
Be4aTh?

3. [louemy Haubosee nonyssipHbie copoeHTsl B BOXKX — cunukarens 1, 0cOOEHHO,
MouduIMpoBaHHble cunukarenn? Kak npoBoasT MoauduKauo cuaukaress?

4. Tlepeuncnute TpeboBaHUs K moABMKHOU (paze B BOXKX.

5. Uem ompenensercst dIoUpyroias cCnocOOHOCTh MOABUKHON (pa3bl B KUIKOCT-
HOU XpomaTorpaduun?

6. Kak monOupatot coctaB moABIKHOM (ha3bl B )KUJKOCTHON XpoMaTtorpaduu?
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7. YTo Takoe rpaJlMeHTHBIN PEKUM AMroupoBaHusi? Kakumu npenMyIiiecTBaMu OH
00JaaeT Mo CPAaBHEHUIO C U30KPATUYECKUM SITIOUPOBAHUEM ?

8. Kak Bnusier temneparypa Ha 3QGEKTUBHOCTh U CEJIEKTUBHOCTH pa3/ieJICHUsS B
XKUIKOCTHOM XpoMarorpaduu?

9. CpaBHute ABa BapuaHTa ajacopOunonHoin BOXKX — HopmanbHO-(pa3oBbIil U 00-
panieHHO-(pa30BBIi.

10. Kakue Mozmenu MOXKHO KCIIONb30BaTh JJIsi ONKCAHUS MEXaHU3Ma pa3fesiCHUs
BEILIECTB B HOpMaJbHO-(ha30Boil Xpomarorpaduu?

11. KakumMu 3aKOHOMEPHOCTSMH OIMCBHIBAETCS YAECPKMBAHHUE BEIIECTB B OOpa-
meHHo-(a3zoBoit BOXKX?

12. Yto takoe — moH-mapHas oOparmieHHo-(azoBas BOXKX? Kakue HenonBrkHbIE
Y TIOJIBYDKHBIC (Da3bl MCIIONIB3YIOT B JAHHOM BapHaHTe XpoMatorpaduu?

13. Kak moBbICUTH (MOHU3UTH) SMIOUPYIOUIYI0O CIOCOOHOCTh MOJBMKHON (a3bl B
HOpMaJIbHO-(ha30BoM, oOpareHHO-()a30BoM 1 HOH-TIApHOU XpoMaTorpadun?

14. Ilepeuncnure OCHOBHBIE AETEKTOPBI, KOTOPBIE UCIIONB3YIOT B BOXKX.

15. CpaBHuTEe NMpUHLMI padOThl U BO3MOXHOCTU MPUMEHEHUS CHEKTPO(HOTOMET-
pudecKkoro u (pIyopuMeTpUUEcKoro AeTekTopos B BOXX.

16. Kakue BemecTBa MOYKHO ONPEIEIATh IIPU MCIOJIB30BAaHUU aMIIEpPOMETpUYE-
cKkoro jaerekropa? Ha deM OCHOBaHO IOJIy4EHHE CHUTHaja IPU HUCIOJIb30BAHUU
ATOrO JIeTEKTOpa?

17. JlaiiTe onpeneneHne HOHHOW XpoMaTorpaduu.

18. TpeboBaHusi K MFOHOOOMEHHUKAaM B HOHHOM XpoMarorpaduu. Kak ux cunresu-
pytoT?

19. Kak npoBoasT pazlielieHHe aHHMOHOB (KAaTHOHOB) JBYXKOJOHOYHOW HOHHOM
xpoMarorpadueii? B uem coCTOUT poJib MOAABISIOIEN KOJTOHKH (CUCTEMBI)?

20. Ilepeuncnute TOCTOMHCTBA U HEIOCTATKU IJIAHAPHOU (TOHKOCIOMHOM) XpoMa-
torpaduu (TCX).

21. IlepeuncnuTe BapuaHThI dMr0MpoBaHusl KoMmoHeHTOB B TCX.

22. Kakue BrI 3Haete criocoObl naentudukanuu Bemects B TCX.

23. Kakue npremMbl UCHONB3YIOT JUIsl KOJMYECTBEHHOIO ONPEIEIEHUSI KOMIIOHEH-
TOB B TOHKOCJIOWHOU XpomaTorpadun?

24. Kak MOXHO MOBBICUTH 3(PPEKTUBHOCTD pa3CICHHUs] KOMIIOHEHTOB B IIJIaHap-
HOH (TOHKOCJIOWMHOM XpomaTorpadun).

MOAYJIb 3
I'nOpuanbie MeTOABLI XpOMaTOrpaguu

Tembl JeKIUOHHBIX 3aHATHII: CBepXKpUTHYECKas (IIIOWIHAS XPOMAaTO-
rpadus. Kanumisipaerit anektpodope3. Xpomarorpadusi ¢ Macc-CreKTPOCKOIHUEH,
AD-CIEKTPOCKOMHEH, Ipyrue THOPUAHBIC METOIbI XpOMaTOTpaduu.

N3y4uB 1aHHBIH MOAYJIb, CTYAEHT J0JKeH: C(OOPMUPOBATH MPEICTABICHUE
O COBPEMEHHOM COCTOSIHUM THOPUAHBIX METOAOB B XpoMaTorpaduu, uX BO3MOXK-
HOCTSIX, JOCTOMHCTBAX U NPUMEHEHUH B aHAJIUTHYECKOW ITPAKTHUKE.
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3HATh:

— Teoperndeckue ocHoBbI CK®X, kanumispHoro snekrpodopesa, Xpomaro-
Macc-criekTpoMeTpur. OCHOBHBIE METOJIbl KaYE€CTBEHHOTO M KOJIMYECTBEHHOTO
XpoMaTorpaduueckoro aHajmza;

— anmapaTtypHoe oopMiieHre THOPUIHBIX METOJIOB XpoMaTorpaduu

YMmern:

— CpaBHHUBATh NMPEUMYIIECTBA U HEOCTATKU BBIIIICYKa3aHHBIX METO/IOB

- OMNPEAEATh NOAXOIAIINN METOT JIJIsl PEIICHUSI KOHKPETHOM 3a/1auu

Baaners:

— METOAMKAMH TOMCKa MOJXOJSIIEr0 BapraHTa pa3/iesICHHs BEIECTB; CIO-
co0aMHu OIIEHKH MOTPEITHOCTH (PU3UKO-XUMUYECKOTO IKCIIEPUMEHTA

MeToanuyeckue peKoMeHAAIMHU 110 H3YyYeHUI0 TeMbI
IIpu ocBOEHMHU TeMbI HEOOXOAUMO:

e (O3HaKOMHTHCS C UMEIOIIMMUCS JIUTEPATYPHbIMU UCTOYHUKaMU (ydeOHHKa-
MU, MOHOTpausIMH, SJIEKTPOHHBIMA PECYPCAMH, CTAThSIMU B BEIYIIMX XHU-
MUYECKHX KypHaiax), JICKIUSIMHU MpenoiaBaresien

e VYcBouth Teoperuueckue ocHOBbl CK®DX, kanusuisipHoro anektpodopesa,
XpOMAaTO-Macc-ClEKTPOMETPHUHU.

e OOparuTh BHUMaHHUE Ha anmapaTrypHoOe pelieHre ruOpUaIHbIX METOI0B

e OTBETUTH HA KOHTPOJIBHBIE BOIPOCHI:

1. Ha yeM ocHOBaHO pa3JeeHre BEMIECTB B METO/I€ KAMMIIISIPHOTO 3JIEK-
Tpodopesa (KDI).

2. Kakue BapuaHThl KanuJUISIpHOTO 3JiekTpodopes3a Bri 3Haere? Yem ompe-
JeJsieTCsl BpeMsi MUTpaluu Bemiects B KO?

3. B yem nmpuurHa BOBHUKHOBEHUS 3JIEKTpOOCMOTHYECKOro notoka (J0IT)?
Kakue (hakTopsl BIUSIOT Ha €10 HANPABJICHUE U BETUIUHY?

4. Yxaxure HanpasieHue AmwxkeHus D011, KaTHOHOB 1 aHUOHOB B HEMO-
TU(UIMPOBAHHOM KBAPIIEBOM KaWJUIAPE IPH MPUIIOKEHUU HATIPSIKEHUS.

5. Kak moxHo obparuts ODI1? [l yero ucnoib3yroT 3TOT mpueM B KO?

6. Ykaxure HanpasieHue apmwkerus JOI1, kaTnoHOB, aHHOHOB B MOIU(DH-
IMPOBAaHHOM KaNWJUIIpE IpU NMPUIIOKEHUU HanpsbkeHus. Hapucyiite oOumii Buj
AIEKTPOOpErpaMmBl.
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11. YueOHO-MeTOoaM4Yeckoe U MHGOPMALMOHHOE oO0ecmeYyeHUue TUCHH-
IUVIMHBI (Y4e0HOr0 Kypca)

11.1. O6s13aTesibHAA TUTEPATYypa

No bubnuorpadudeckoe onucanue Tun (yueObHuk, yue6- | KomnuecTBo B
/1 HOE 1ocoOue, yueOHo- | Oubmuoreke
METOMYECKOE TI0CO-
Oue, MPaKTUKYM, JIp.)

1 | ®usnueckue METOIBI WCCIEAOBaHUA M HX | YueOHOoe mocoome 9BC
MPAaKTUYECKOEC TPUMEHEHHE B XHUMHYECKOM "IPRbooks"
aHanm3e [DIeKTpOHHBIN pecypc] : yued. moco-
oue / H. I'. Apsimes [u ap.]. - Usn. 2-e, nepe-
pab. u mom. - Mocksa : IIpomereii, 2015. - 196
c. - ISBN 978-5-9906134-6-1.

2 | Anekcanaposa T. I1. VY4eOHoe nocobue ObC
DU3HKO-XMMHUUYECKHE METOAbl aHanmmu3a [Diek- "IPRbooks"

TpOHHBIA pecypc] : yued. mocobme / T. II.
AunekcannpoBa, A. . Anapues, A. A. Kazako-
Ba. - HoBocubupck : HI'TY, 2014. - 90 c. : uin. -
ISBN 978-5-7782-2394-3.

11.2. JlonostHUTEJIbHAS JIUTEpATypa U

BH/1€OIIOCO0MS U JIP.)

e (doun HayuHoit oubmmorexu TI'Y:

yueOHbIe MaTepuaibl (ayaHo-,

Ne bubnuorpaduueckoe onucanue Tun (yueOHUK, KonunuecTtso B
n/m yuebHoe mocobue, oubnuoreke
yueOHO-
METOANYECKOE TO-
colue, MpaKkTUKYM,
ayJ1o-, BUAECOIOCO-
oust 1 1p.)
1 | Kontoxos B. 0. Y4eOHuk OBC «Jlanb»
Xpomatorpadus [DIEKTPOHHBIA pecypc]
yuebHuk / B. FO. Kontoxos. - Cankr-IletepOypr
: Jlans, 2012. - 222 c. : wi. - (YueOHUKH 1715 BY-
30B. CnenuanbHas nureparypa). - ISBN 978-5-
8114-1333-1.
2 | Cprues C. H. VYuyebHoe nocobue ObC «Jlanb»
BricokoadexTrBHAsS KHUIKOCTHAs XpoMaTo-
rpadust [DIEKTPOHHBIM pecypc| : aHaIUTHKA,
¢du3uveckass XMMUsl, paclio3HaBaHHE MHOTOKOM-
MOHEHTHBIX cUcTeM : yued. mocobue / C. H. Cri-
yeB, B. A. I'aBpmwimmna. - Cankt-IletepOypr :
Jlanb, 2013. - 255 c. : wn. - (Y4eOHUKHU A7 BY-
30B. CrienmanpHas jureparypa). - ISBN 978-5-
8114-1377-5.
3 | Xenke X. YyeOHoe nocobue 9bC
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No bubnuorpaduueckoe onucanue Tun (yueOHUK, KonunuecTo B
n/m yuebHoe mocobue, Ooubmuoreke
y4eOHo-
METOAMYECKOE TI0-
cobue, MPaKkTUKYM,
ayaHo-, BUACOIOCO-
Ous u J1p.)

KunkoctHas xpomatorpadusi [DIEKTPOHHBIN "IPRbooks"
pecypce] : yuebHoe mocobue / X. XeHke ; mep. ¢
HeM. H. E. Kupeesoii ; nox pen. A. A. Jlemuna.
- Mocksa : Texnocdepa, 2009. - 263 c. : um. -
(Mup xumun). - ISBN 978-5-94836-198-7.

4 | Békkep lO. Momnorpadus 9BbC
Xpomatorpadus [DnekTpoHHbId pecypc] : UH- "IPRbooks"
CTpyMEHTAJIbHAS aHAIUTHKA. METOIbI XpOMaTO-
rpaduu U KanWUBIPHOTO 3JeKTpodopesa : Mo-
norpadus / FO. békkep ; nep. ¢ mem. B. C. Ky-
poBoii ; mox pexn. A. A. Kypranosoii. - Mockaa :
Texnocdepa, 2009. - 468 c. : ni. - (Mup xu-
mun). - ISBN 978-5-94836-212-0.

5 | Kaparaera E. C. Monorpadus 9BC
TeopeTndeckne OCHOBBI Ia30BOM XpoOMaTorpa- "IPRbooks"
¢buu [Dnekrponnslit pecypc] : Monorpadus / E.
C. Kaparaesa. - Kazans : KHUTY, 2015. - 268
c. - ISBN 978-5-7882-1856-4.

6 | XebOenrses A. W. VYyebHoe nocobue 9BC
AHanmiTHYecKass XHMHS. Xpomarorpauieckue "ZNANIUM.C
METO/Ibl aHau3a [ DNEeKTPOHHBIN pecypc] : yueo. oM"
nocobue / A. . XKebenrses. - 2-e usn., crep. -
Munck : Hosoe 3manme, 2013 ; Mocksa :
NH®PA-M, 2013. - 206 c. : un. - (Bsicmiee 00-
pazoBanmue). - ISBN 978-5-16-006615-8.

COT'JTACOBAHO

JupexTop HayuyHOU OMOIHOTEKH A.M. Acaeba
(noonucw) (H.0. Pamunus)

« » 20 T
MII
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12.3. Ilepeyenb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

e Teopus u npakTuka xpomarorpadpuu. Cait xpomarorpaducroB. — Pexum
nocryma: http://www.chromatogramma.ru/

e Jlureparypa (3JIEKTpOHHBIE BEPCUU KHUT) JIOCTYIHBI Ha cailTe Xpomaro-
rpadusi. — Pexxum nocryma: http://chromatography.narod.ru/book

e CopOuuoHHbIE W XpoOMaTorpapuuecKre MpPOLECChl.- DIIEKTPOH. BEpCUs
KYPH. — Pexum JOCTyTIa K KypHAIYy:
http://www.chem.vsu.ru/sorbcr/archive.htm

e DIeKTpoHHBIE Bepcuu crare B xkypHaie Journal of Chromatography A. —
Pexum Jocryna K KypHAITY
http://www.sciencedirect.com/science/journal/00219673/

e Macc-cnekTpomMerpus

XKypHan nyOonukyeT Hay4dHble CTaTbU, 0030pbl, YUEOHbIE U CIPABOYHBIC Ma-
TE€pUajbl [0 BCEM pa3leilaM TEOPUU U INPAKTUKU MaCC-CIIEKTPOMETPUH.
Bxonaut B Ilepeuenr BAK u cuctemy PUHII. JlocTyneH noJHOTEKCTOBBIN
apxuB ¢ 2004 mo 2006 rox: http://www.vmso.ru/ru/info/magazinold/

e Oriental Journal Of Chemistry

Hayunbiii penensupyeMsiii xKypHal OTKpbITOro aocryma. Crpana: WHnows.
Azpik: anrnuiickuid. [1yOnukyer pe3yiapTaThl HaAyYHBIX HCCIEAOBAHHUI B
oOnacTu oOmeld XUMHUM, OMOXMMHUH, CHEKTPOCKOIHH, XUMUU OKPYKaro-
men  cpeasl.  JlocTynmeH moJHOTEKCTOBBIM apxuB ¢ 2008 ropa:
http://www.orientjchem.org/Archive.php

11.4. TlepeyeHb NPOrPAMMHOI0 0OeceYeHust

Ne HaunmenoBanmue I1O KoanuectBo | PexkBu3UTHI 10T0BOpa (1aTa, HOMeEP,
n/n JIMIEH3UH CPOK J1eficTBHS)
1 | Windows 1398 Horoop Ne 690 ot 19.05.2015r., cpox
JEUCTBUSI - OECCPOUHO
2 | Office Standard 1398 Horosop Ne 690 ot 19.05.2015r., cpok

newctBus - 6eccpouno; JJorosop Ne 727
ot 20.07.2016r., cpok neiictBus - Gec-
CPOYHO

11.5. Onucanue mMaTepualibHO-TeXHH4YECKOH 0a3bl, HEOOXOAUMOM ISt
OCyILIeCTBJICHHSI 00Pa30BaTEILHOI0 MPOLECCa MO JUCHHUILUIMHE (MOAYJII0)

HaumenoBanue 060pyno-
BAHHBIX Y4eOHBIX Ka0u-

. dakTHvecKkuii agpec

HETOB, JJabopaTopuii, Ma-
Ilepedyens 0cHOBHOrO 000- | y4eOHBIX KaOMHETOB,

CTEPCKHX H Jp. 00bEKTOB

n/n PYAOBaHHA aaboparopuii, ma-
JJIs1 IPOBEAEHUsI MPAKTH-
CTePCKHUX U JP.

YeCKHX M JIadOpPaTOPHBIX
3aHATHI

2
IMnomanb, M
KoanuecTtBo
MOCAJO0YHBIX
MecT

(o))
N
w
o
I
=

1 VYuebnas  ayauropus | Ctonsl  yuenumdeckue | 445020,  Camap-
IUTSL TIPOBEJICHUS 3aHsI- | ABYXMECTHbIE  (MOHO- | CKasi 00JacTh, T.
TUH JIEKIIMOHHOTO TH- | 6JI0KHM), cTon mpemnoja- | TompsaTTH, yin. be-



http://www.chromatogramma.ru/
http://chromatography.narod.ru/book
http://www.chem.vsu.ru/sorbcr/archive.htm
http://www.sciencedirect.com/science/journal/00219673/
http://www.vmso.ru/ru/info/magazinold/
http://www.orientjchem.org/Archive.php

Ne
n/n

HaunmeHnoBanue 060pyno-
BAHHBIX YUeOHBIX Ka0u-
HETOB, JJabopaTopuii, Ma-
CTEPCKHX H JIpP. 00beKTOB
IJISl MPOBEAeHNUs] MPAKTH-
YeCKHUX H JIa00paTOPHBIX
3aHATHI

IlepeyeHb 0CHOBHOIO 000-
pyAoBaHMsA

dakTuYecKnil agpec
yueOHbIX KaOHHeTOB,
Jabopartopuii, Ma-
CTepPCKHX M Ap.

Ilnomanm, M’

KoanuectBo

MOCaJ0OYHbIX
MecCT

na. YdeOHas ayauTo-
pus a8 NpOBEACHUS
3aHATHI CEMUHAPCKOTO
Tuna. YueOHas aynu-
TOpUSL JJISI KypCOBOT'O
MIPOEKTUPOBAHUS  (BBI-
MOJTHEHHUSI ~ KYPCOBBIX
pabor). YuebHas ayau-
TOpUS ISl IPOBEICHUS
IPYIIIOBBIX W WUHAWBU-
JIyaJIbHbIX KOHCYJIbTa-
uuid. YueOHas ayauTo-
pus [as  [OpOBEACHUS
3aHATHI TEKYILETO
KOHTPOJISI U MPOMEXY-
TOYHOM aTTECTALUU.

BaTEJbCKUM, CTYJN IIpe-
M0/1aBaTeIbCKUM, JOCKa
ayJIMuTOpHas (MeyoBas).

JopyccKas 16b,
nmo3umuss 1o TII
Nel9, 2 »srtax (A-
215)

KommnsrorepHslii Kiacc.
[Tomenienue ayia camo-
CTOATENbHOW pPabOTHI.
YyeOHast  ayauToOpHs
JUI TIPOBEACHUSI 3aHs-
TUA CEMHUHAPCKOrO TH-
na. YdeOHas ayauTo-
pus Uil KypCOBOTO
MIPOEKTUPOBAHUS  (BBI-
IIOJIHEHUSI ~ KYpPCOBBIX
pabot). YueOHas ayau-
TOpHUA VIl IPOBEIECHUS
TPYIIOBBIX W WHIAUBU-
Nya’dbHBIX KOHCYJIbTa-
nui. YueOHas ayauTo-
pus s MPOBENEHUs
3aHATHI TEKYILLETO
KOHTPOJISL U IPOMEXKY-
TOYHOM aTTECTallUH.

Crosnbl  yyeHHUECKHUE,
CTyJIbSl  yYEHUYECKHE,
[IK ¢ BBIXOOOM B CETh
HNuTepuer

445020 Camapckas
001. r. Tonparru,
yin.  benopycckas,
14, nozunus o TII1
Ne 48, 4 srax (I'-
401)
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