MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKNNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b1.B./IB.05.02

(uHOeKc QUCYUNIUHBL)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Xpomarorpaguueckue MeTO/bI AHAJTU3A

(HaumeHo8aHUe OUCYUNIUHDBL)

110 HAalIpaBJICHUTO MOATOTOBKHU
18.03.02 DHepro- u pecypcocOeperarIire mpoIecchl B XUMHYECKOW TEXHOJIOTHH, HEPTEXUMHUHU U
OMOTEXHOJIOTHH

HaMpaBJICHHOCTD (TPO(HIIb)
ParmonansHoe MpUpOI0NOIb30BaHNE, PELUKIMHT U YTHIIN3ALUs OTX0/I0B

dopma o0ydeHus: 3a09HAs
I'ox mabopa: 2020
O6mras TpynoeMkoctb: 4 3E

Pacnpeueneﬂne YaC0B JUCIMIUIMHLBI IO CEMeECTpamM

CemecTp 5

®opmMa KOHTPOJIS 3a4eT Hroro
Bun 3ansiTuit
Jleknun 4 4
JlaGopaTopHble 4 4
ITpakTnueckue 8 8
PykoBoacTBO: KypcoBbie paboThI (1mpoekThl) / PI'P
[IpomexyTouHas aTTecTanus 0,25 0,25
KonrtakTHas pabora 16,25 16,25
CamocTosTenpHas pabora 124 124
KonTposb 3,75 3,75
Hroro 144 144
( )

JOKYMEHT NOoAnmMCcAH
SNEKTPOHHOW MOAMMCLIO

Ceptudukat: 014FF7890041AFC5824E0982EFBOCO0A4F
Bnapeneu: ByHeB Anekcangp CusicatoBuy
[encreuteneH: ¢ 02.11.2022 go 02.11.2023




Pabouyto mporpamMmmy coctaBui(u):
JIOLIEHT, K.X.H. ['puropsea O.b.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

X OtcyTcTBYET

Penensent

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qUCHMILIMHEI cocTaBieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro mana
HarpaBJIeHUs OATOTOBKU
18.03.02 BHepro- u pecypcocbeperaromniye IpoIecchl B XUMHUUYECKOH TEXHOJIOTHH, HEPTEXUMUU
OMOTEXHOJIOTUU

Cpoxk aeiicTBusi pado4eil NpOorpaMmbl TUCUUIVIMHBI 10 «__ » 20 I.

COI'NTACOBAHO

3aBenyronuii kadenpoit «XuMudeckast TEXHOJIOTUS  pecypcocOepekeHne»

« _» 20 T. M.B. Kpasnosa
(noonucy) (HU.0. Damunus)

YTBEPXJIEHO
Ha 3acenanuu neHTpa MEIMIIMHCKON XUMUU

(mpotoxomn 3aceganust Ne 3 ot «19» centsaops 2019 r.).



1. esab ocBOeHUST TUCHMILIUHBI

Lesb OCBOEHHSI TUCIUITIMHBI — (POPMUPOBAHHUE 3HAHUI U MOHATHUI IO OCHOBHBIM BOIIPOCaM
xpomarorpaduu, GopMUpOBaHNE YMEHUHN U HABBIKOB AKCIIEPUMEHTAIEHON PaOOTHI.

2. MecTto nucnuminnabl B crpykrype OITIOII BO

JIMCIUTITMHBL M TIPAKTUKH, HA OCBOCHUW KOTOPHIX OasWpyeTcs JaHHAs MUCIMIUINHA: —
«O0mas u HeopraHwdeckas Xumus»; «OpraHudeckas XuUMHSY; «AHATATHYECKAS XUMUS»,
«Dusndeckas XuMusg», « DU3UKO-XUMHUESCKHE METOJIBI aHAIA3a.

JIMCUMIUINHBI ¥ IPAKTHKH, JJI1 KOTOPBIX OCBOECHUE JTAHHOW JUCLMILIMHBI HEOOXOIMMO Kak
npezmecTytomniee: «MeTtoabl M HpUOOPHl KOHTPOJS OKpYXKAaroIIed cpeasl U SKOJIOTHYECKHUN
MOHMTOPHHI», «IJKOJIOTHYECKas dKcnepTusa», «[loaroroBka k mpouenaype 3alinuThl U IpOLEAypa

3amuTel BKPy.

3. IInanupyemsie pe3yJbTaThl 00y4eHHs
@opvmpyembie n HNuankaTopsl 10CTHKEHUS
KOHTpOJIUpYyeMble N [Inanupyemble pe3ybTaThl
KOMIeTeHIUH KOMITET eHIIHH o0y4eHust
(Ko 1 HaUMEHOBAHME)
(Ko 1 HAMMEHOBAHUE)

[1K-14. CnocoOHoOCT® | - 3HaTh:

IPUMEHSATh COBPEMEHHBIC — OCHOBHBIC TPUHIMIIBI U METOJBI

METO/IBI UCCIIETOBaHUS KAueCTBEHHOTO0 W KOJIWYECTBEHHOIO

TEXHOJIOTUYECKUX XpoMaTtorpaduyeckoro aHajinsa,

MIPOLIECCOB U MPHUPOIHBIX - anmaparypHoe oopmiieHue;

cpexn, HCIOJIb30BATh - KOMITBIOTEPHBIE IPOTPaMMBI

KOMITHIOTEPHBIE CPEJICTBA 00paboTKu XpoMaTorpapuIecKux

B Hay4YHO- TAHHBIX

HCCIIEN0BATEIbLCKOMN VYMeTh:

pabote — MOJIOMpaTh ONTHUMAJbHBIC YCIOBHS
MIPOBEJICHUSI  XPOMAaTOrpapuuecKkoro
npoiiecca
- HACTpauBaTh COBpPEMEHHbIE
Xxpomarorpaduyeckue npruOOpsl yepes
WX IPOrPaMMHOE 0OeCTIeYCHUE
Bnaners:
— METOAMKAMH MOUCKA MOJIXOJSIIETO
BapHUaHTa pa3zeieHNs BEIIECTB;
- cnocobaMy OLEHKH MOTPEelIHOCTH
(U3NKO-XMMHUYECKOTO IKCIIEPUMEHTA
- HaBbIKaMU KOMIBIOTEPHON
00paboTKH  Xpomarorpaduyeckoro
CUTHaja

[K-15. CriocobHOCTS | - 3HaTh!

IUTAHUPOBATD — TEOPETUYECKHE OCHOBBI

AKCIIEpUMEHTAIbHbIC xpomarorpaduu;

UCCJIEIOBaHMs, TOIyYaTh, - KJ1accupuKauuu

o0pabaTbIBaTh u XpoMaTorpaduyecKux MpoLeccoB;

aHAIU3UPOBATH - BO3MOXKHOCTH MIPUMEHECHUS

NOJTyYECHHBIE PE3YJIbTATHL COBPEMEHHBIX METOIOB




dopmMupyembie U

NHaukaTopsl 10CTHIKEHUS

KOHTPOJINpYyeMble N I[Inanupyemble pe3yJibTaThl
POTHPY KOMIeTeH U py pesy
KOMIIeTeHIM U o0y4eHust
(Ko ¥ HAaUMEHOBAHME)
(koA 1 HAMMEHOBaHUE)
xpoMarorpaduu

VYMeTh:

- MIPOBOJIUTH BBIYMCIICHHS c
HUCIIOJIBb30BaHUEM OCHOBHBIX BCIIMYUH,
OMHCBIBAIOIIUX XpoMaTorpaduyueckoe
pazzeneHue;

- OTIPENIETIATh OCHOBHEIE
XapaKTEPUCTUKU
XpoMarorpaduieckoro mporecca u3
XPOMAaTOTPaMMBI;

Bnagers:

- OCHOBHBIMH METOJaMH
KA4eCTBEHHOTO0 U KOJMYECTBCHHOTO
XpoMaTorpaguaeckoro aHaiIm3a

- IpueMamMmu MHTEPIIPETALUU
SKCIEPUMEHTAIBHBIX PE3YyJbTaTOB




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

DopMbI
. TeKylIero
Moayas (pa3aeJt) yae 6H(g71"ga 50ThI Hannd(;ljl?;r;gep;eﬁn;s::)mmn CemecTp Oﬁl’eM’ Baaasl HHTeI;aKT"B’ KOHTPOJISA
’ ’ (HauMeHOBaHUe
OIIeHOYHOI0
Monyisb 1. Jlexmust 1 (Jlek 1) | OcHoBHBIE OHATHS. TEepMUHOIOTHS. 5 2 - -
["a3oxpomarorpaduiyeckui Knaccudukanus meronos I'X.
AHaJn3 OCHOBHBIE Y3JIbI
razoxpomarorpaduyeckon
CamoctositenbHa | [lerekTopbl. OCHOBHBIE TapaMETPhI 5 12 - -
s padora 1 (Cp 1) [xpomaTorpapudeckoro nuka. Teopus
BOTT. [Ipuuunsl ymupeHus nuka.
Kpusas Ban-Jleemrepa.
[IpakTueckoe | JleTekTOpbI B Ta30BOit 5 2 - - Ormpoc
3aHdartue 1 xpomatorpadun
(IIp 1)
Jlaboparoproe | OmnpenenieHne coaep>KaHms 5 2 - - Ortuer o
3anarue Nel (JIab |[mpumeceii B TeEXHUUECKOM mabopaTopHOI
1) [IUKJIOTEKCAHE METOJIOM BHYTPEHHEH pabote Ne 1
HOpMaJIM3aluu
CamoctositenpHa | OnpenesieHne ONTUMAITbHBIX 5 10 - -
st pabota 2 (Cp 2) |ycinoBuu razoxpomMaTorpaduueckoro
yaepkuBaHus. Buabl HEMmoJBUKHBIX
¢a3. Knaccudukaius copOeHTOB U
copOaToB.
JlaGopatopnoe | OnpeneneHue coaep kanus 5 2 - - Oruer 1o
3agstue Ne 2 MAacCCOBOHU JIOJIM OCHOBHOI'O BEIISCTBA nmabopaTopHOH
(JIab 2) B H-OyTaHOJIe METOJJOM BHYTPEHHETO pabote Ne 2
CTaHJapTa




DopMbI
. TeKylIero
Mopyas (pa3aen) yqeﬁmﬁinga 50ThI Hanng{?;i‘;gep;%%;::)mmn CemecTp Oﬁl’eM’ Baaasl HHTeI;aKT"B’ KOHTPOJISA
’ ’ (HauMeHOBaHUe
OIIeHOYHOI0
[Ipaktrueckoe | HemoaBwmkHbIC )uakue (Ga3bl B 5 2 - - Onpoc
3aHsTHE 2 xpomatorpadun
(ITp 2)
CamocrosiTenbHa | MexaHn3Mbl yaepKUBaHUs B 5 12 - - -
s padora 3 (Cp 3) |ra3zoBoit xpomaTtorpaduu. MeTo bl
KaueCTBEHHOT'O M KOJIMYE€CTBEHHOTO
aHaym3a
[IpakTnueckoe | MeToabl KOJIMUYECTBEHHOTO aHAIU3a 5 2 - - Onpoc
sansitue 3 (Ip 3)
CamoctositenbHa | [IpumeHnenne razoBou 5 10
s pabora 4 (Cp 4) |xpomaTorpaduu B aHAIUTHIECKOM
KOHTpOJIE MPOU3BOJICTB
CamocrositensHa | [IpopaboTka JTEKIIMOHHOTO 5 35 - -
st pabota 5 (Cp 5) |[Marepuana u peKOMeHIyeMOit
JUTEepaTyphl, MOJTOTOBKA K
MPAKTUIECKUM paboTaM M K OT4eTaM
110 JTaOOPaTOPHBIM paboTam
Mopyns 2. Metozsl Jlexnus 2 (JIek 2)| OCHOBHBIC TEPMHUHBI U TIOHSITHSI. 5 2 - -
SKAIKOCTHOU Anmnapatypa sl KUJKOCTHOMN
xpomaTorpadun xpomatorpadun. JleTeKTopsbl.
BapuaHTbl KUIKOCTHOM
xpomarorpaduu. Busl
HeMoABMXKHBIX (a3 mst KX




DopMbI

Monyan (paszen) BUI/l[l HaHMeHOBaHIfe TeM 3aHATHI Cemectp Oo0bem, BasLint HNHuTepakTus, ]T::;}:;f;z
yueOHOI padoThI (y4eOHoii paboThI) 4. q. (HaMMeHOBaHME
OIIeHOYHOI0
[Tpaktrueckoe | BeicokoaddhekTHBHAS KUIKOCTHAS 5 2 - - Ompoc
sarsitue 4 (Ilp 4) |xpomaTtorpadus
CamocrosarenbHa | Monnas xpomarorpadus. Mon- 5 15 - -
s padota 6 (Cp 6) {mapubIii BapuanT BOXKX.
MurnemnsipHasi ¥ SKCKJIFO3UOHHAS
xpomarorpadus. ['mapodunbras
xpomarorpadus. Xpomarorpadus c
MIEPEHOCOM 3apsija.
CamocrositensHa | [IpopaboTka JTEKIIMOHHOTO 5 15 - -
sspabora 7 (Cp |marepuana U peKOMEHIyeMOit
7) JUTEepaTyphbl, MOJATOTOBKA K
MPAKTUIECKUM paboTaM M K OT4eTaM
110 JTa0OPAaTOPHBIM paboTam
Monyns 3. T'ubpunueie | CamocTosiTenibHa | CBEpXKpUTHUECKAs (ITIOUTHAS 5 15 - -
MeTo bl xpoMaTtorpaduu  |s padota 8 (Cp 8) [xpomartorpadus. KanwnspHbrit
anekTpodopes. XpomaTtorpadus ¢
Macc-CIeKTpocKonuen, AD-
CIEKTPOCKOMUEH, Ipyrue ruOpuaHbie
METOBI XpOMaTOoTrpaguH.
IIpomexyrounas |lIpoMexkyTouHas arrecTanus 5 0,25 - - Bomnpoce! k
arrectarus (I[1A) 3adeTy




DopMbI

TeKylIero
Bu HaunmeHoBaHMe TeM 3aHATHI Oo0bem HNHuTepakTus

Moay.s (pasne.n) GHOi A 6 GHOIi Da6 Cemectp > | Bajabl P ’ KOHTPOJIS

y4eO0HOMH padoThI (yueOHoO padoThI) 4. q. (HaMMeHOBaHME
OIIeHOYHOI0
Kontposns (3auer)|3auer 5 3,75 - - Bormpocs! k
3a4ery
Hroro: 144 -




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Tpu peanu3any AUCHUIUTHHBI «XpoMaTorpadudecKue METOIbl aHAIH3a» HCIOJb3YIOTCS
CJIEYIOIINE TEXHOIOTHH:

- TEXHOJIOTHSl TPAAMIIMOHHOTO OOydYeHHs, BKIOYAIOIIas JEKIUU M JabopaTopHbBIE
paboThl, KOTOpBIE MPEANOJAraloT IOCJIE0BATeIbHOE H3JIOKEHHE MaTepualia IpernoaaBaTesieM.
Jlekust ¢ 3JeMEHTaMHM JUCKYCCHH, JIeKUuU-Oecenpl. DopMa TEKYIIEro KOHTPOJS — OTYET IO
nabopaTopHBIM paboTam;

- U3y4YCHHE TEOPETUYECKOro MaTepHaja JUCHUIUIMHBI Ha JIKIHUSIX C MCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX M HHTEPAKTHBHBIX TEXHOJIOTHIA;

- CaMOCTOSITENIbHOE ~ U3YYEHHE TEOPETUYECKOro MaTepuaia  JAUCHMIUIUHBL  C
WCIIOJIb30BaHUEM  [nternet-pecypcoB, WH(GOPMAIMOHHBIX 0a3, METOIWYECKUX pa3paboToK,
CrHelalbHON y4eOHON M HAYYHOM JTUTEpaTyphl.

6. MeToaundyecKkue YKazaHud MO0 OCBOCHUIO TUCHHUIIJIUHBI

MOAVJIb 1
T'azoxpomamoczpaguueckuii ananus

Tembl JieKIUOHHBIX 3aHATHIi: OcHOBHbIe mMOHATHS. TepmuHONorusa. Krnaccudbukarus
meton0B I'X. OcHOBHBIE y3J1bI ra30XpoMaTorpaduueckoi annapaTypsl. JleTeKTopsbl.

OcHoBHbIe TTapameTpbl xpoMarorpaduaeckoro nuka. Teopus BOTT. [Ipuuunsl ymumpeHus
nuka. Kpuas Ban-/leemrepa. OnpeneneHrue ONTUMAIbHBIX YCIOBHHM Ta30XpoMaTorpaduyeckoro
YIEpKUBAHMUS.

Bunst wenomBwxkubeix ¢a3. Knaccupukanuss copbeHToB M copOaroB. MexaHH3MBI
yIep>KUBaHUs B ra30Boil XxpoMaTorpaguu. MeToibl KaueCTBEHHOTO U KOJMYECTBEHHOTO aHATN3a.

Tembl  JadopaTopHbiXx  padoT: [IpoBonsaTcst ~ ymaGopartopHbie  pabOTBHl IO
razoxpomarorpaguueckoMy IMpakTHKyMy Ha Ta30BbIX Xpomartorpadax B JabopaTopuu
xpomMarorpaduu coriacHo Jab0paTOPHOMY MPAKTHKYMY.

N3yunB AaHHBIH MOIYJb, CTYAEHT J0JKeH: CHOPMHUPOBATH MPEICTABICHUE O COCTOSHUU
COBPEMEHHOTO ra30XpoMaTorpapuiIeckoro aHalin3a, ero BO3MOKHOCTSX, OCHOBHBIX HAIPaBICHHIX
Y TCHCHIUSIX Pa3BUTHSL.

3HaTh:

- TEOPETUYECKHE  OCHOBBI ~ Ta30BOM  Xpomarorpauu, OCHOBHBIE  METOMBI
Ka4eCTBEHHOT'O M KOJIMUYECTBEHHOTO XpOMaTOrpaguyecKoro aHaimn3a;

— anmaparypHoe odhopMIICHIE ra30XpoMaTorpadudeckoro mpoiecca

Ymers:

- peaTM30BBIBaTh  METOAMKH XpOMAaTOrpad)uyeckoro ONpeieiCHUs BEIECTB B
YCIIOBHSX ra3oBoi Xpomarorpaduu, OTIpENeNATh OCHOBHBIC XapaKTePUCTHKH
XpoMaTorpaduueckoro mporecca U3 XpOMaTOTpaMMbl; WHTEPIPETUPOBATH SKCIIEPUMEHTAIBHBIC
pe3yIbTATHI

— noI0UpPaTh ONMTUMAJIBHBIC YCIOBHS MPOBEACHUS XpOMATOrpahuuecKoro pa3aencHus

Baaners:

- METOJMKAMH TIOMCKa TIOAXOJSAIIETO0 BapuWaHTa pPAa3/IelCHUs] BEIECTB; CIOCOOaMU
OILIEHKH TIOTPEIIHOCTH (PU3UKO-XUMHUYECKOTO IKCIIEPIMEHTA

— HABBIKAMU pa0OThI HA COBPEMEHHOM XpOMaTorpaduaeckoM 000pyI0BaHUH.

MeToanuyecKue PEKOMEHAAIUHA I10 H3YYCHUIO TEMbI

ITpu ocBoeHMU TEeMbI HEOOXOMMO:



— O3HAKOMHUTHCS C HWMEIOIIUMUCS JIUTEPATYPHBIMU HCTOYHUKAMH (y4eOHUKaMH,
MOHOTpadUsIMH, SJIEKTPOHHBIMH PECypCcaMH, CTAaThsIMH B BEIYIIUX XHUMHYECKHUX JKypHaJIax),
JEKIUAMU IIpenogaBaTeiei

- ChopmupoBaTh TNOHMMaHHE (DUIUKO-XUMUYECKHUX  TPOIECCOB  YICPKUBAHHS
cop0aTOB PA3IMIHOTO CTPOCHUS HA PA3TMYHBIX 110 TIPUPOJIE HEMOABIKHBIX (hazax

- OTBETUTH HAa KOHTPOJIBHBIE BOIPOCHI:

1. Haiite onpenenenue xpomarorpaduu.

2. Kakune ocobenHoctu xpomarorpaduu MO3BOJISIOT JOCTUYB JIYYILIEro pas/eleHUs
BEIIECTB C OJIM3KMMHU CBOMCTBAMH IO CPABHEHUIO C IPYTUMHU METOJAAMH Pa3/ICIICHUS.

3. [lepeuncnure crocoObl MOTyYEHUS XpOMaTorpaMMm. UTO MCHOJB3yeTCsS B KadyeCTBE
DIIFOEHTOB B KAXKIOM U3 CIIOCOOOB?

4. Kakx MOXXHO OCYIIECTBIATh UACHTHU(MUKAIIMIO OMPEISIIEMbIX COCIMHCHUN B CMECH
MOCIIe UX XpoMaTorpauyeckoro pasaeieHus?

5. Urto Takoe HHAECKCHl YyaepxkuBaHuA? Kakue CHUCTEMbl HHIECKCOB YJEpKUBAHUSA
UCTIONB3YIOT B XpoMaTorpaduu (IpeuMyiecTBEHHO B T'a30B0il)?

6. [Tepeuncnure criocoObl KOJWYECTBEHHOTO aHainu3a B Xxpomartorpadun. CpaBHUTE WX
MEXy COOOH.

7. [lepeuncnrure OCHOBHBIEC TTOJIOKEHUSI KOHUETIIMU TEOPETUUECKUX Tapesiok. B ueMm ee
HEJ0CTATKU?

8. Kak omnenuBarotr 3¢dextuBHOCTh XpoMarorpadudueckoir komoHku? Kak BenmdmHa
3 PEKTUBHOCTH OTpakaeTcs Ha popMe XpoMaTorpadudeckoro nuxa?

0. Kaxkas u3 Teopuii xpomarorpaguu JaeT OCHOBY Il ONTHUMU3AIHNH d(P(HEKTUBHOCTH
xpomaTorpaduueckoil KOIOHKN?

10. Kaxue TUTIBI KOJIOHOK HUCTIONB3YIOT B XpoMartorpadguu? CpaBHUTE UX MEXTY COOOM.

11.  Kak 3aBHCHT BBICOTA, SKBUBAJIEHTHAsl TEOPETUUYECKOM TapeslKe, OT CKOPOCTH ITOTOKA

MOJABMKHOM (ha3bl: a) NIl HACAOUYHBIX (HAOMBHBIX) KOJIOHOK M KAIMMIJISIPHBIX KOJOHOK B Ta30BOM
xpomatorpadum; 0) sl HACAJOYHBIX KOJIOHOK B Ta30BOM U XKHUAKOCTHOU XpomaTorpadun?

12.  Kak Biusier ¢popma n3otepMbl copomuu Ha popMy XpoMaTorpaduueckoro mika’?

13. Kakasg BenuumHa HCIOJIB3YeTCd B Xpomarorpaguu JUisi ONTHMU3ALUU YCIOBUH
XpoMaTorpaduueckoro pasaeacHus?

14. Ot kakux (h)akTOpOB 3aBHCUT BETUYMHA pa3peIIeHHs?

15. Kakue BapuanThl Ta30Boi Xxpomatorpaduu Bl 3HaeTe? CpaBHUTE MX BO3MOXKHOCTH,
yYKa)KUTE 00J1aCTh TPUMEHEHHS.

16. B uem mpeumymiecTBa KamwUIsipHOW razoBod xpomarorpaduu? Yem oHH
ONpeNENsAI0TCs?

17. CpaBHHTE ABa peXUMa pa3eieHs B Ta30BOM XxpomaTorpaduu — U30TEPMUYECKHN U
IIPOrpaMMHUPOBAHNE TEMIIEPATYPHI.

18. [Tepeuncnure JETEKTOPHI B Ta30BOM XpoMaTorpadum.

19.  Ha yem ocHOBaHO MOJY4YEHHE CUTHAJIA IIPU UCIIOJIb30BaHUM KaTapomerpa? [louemy B
3TOM Cilydae TeIIONPOBOJHOCTD ra3a-HOCUTENS JOHKHA OBITh KaK MOYHO OOJIbIIei?

20.  Kako#i ra3-Hocutenb cieayeT BhIOpaTh MpPU HCHOJIB30BAHWU KaTapoMeTpa: a) s
orpezeNieHus] HU3KUX KOHIICHTpAIMil MeTaHa, OKHCH yriepoja WiK Kuciopoaa; 0) Bogoponaa?

21. Ha 4eM OCHOBaHO IIOJIyYE€HHE CHUTHAJAa IPHU HCIOJIB30BAaHUM HOHU3ALMOHHBIX

netektopoB? CpaBHUTE NPUHIUI PAOOTHI IIAMEHHO-MOHU3ALMOHHOTO JETeKTOpa M JETEeKTopa
AJIEKTPOHHOIO 3aXBara.

22.  OObACHUTE TPUHIUII paboThl (POTO-MOHU3AMMOHHOTO JIETEKTOpa B Ta30BOH
xpomarorpaduu. B uem ero gnocronncraa’?

23. [lepeuncnure mpeuMyIIecTBa MacC-CIEKTPOMETpUUECKOro nerekTopa. OObscHUTE
HPUHIUI €r0 PabOTHI.

24. C kakoil 1enpl0 B Ta30BOM XpomaTtorpaduu HCIOIL3YIOT CHCTEMBI C JIBYMS
IIOCJIEI0OBATENbHO COEAMHEHHBIMU JeTekTopamu? Ilo KkKakoMy NpHHLIMILY 3TH JETEKTOPBI
BBEIOMPAIOT?



25.  Yro Takoe — peakIMoHHas rasosas xpomatorpadusi? Kakue Bbl 3HaeTe BapuaHTHI
MeToaa? B uem mpenmyIiecTBa U HEAOCTATKU PEAKIIMOHHON ra30Boi XpoMarorpaduu?

26. Kakue ananuTudeckuie 3a/1a4u MO3BOJISET PEIIaTh METO]] Ta30BOI Xpomarorpapuu?

27. MOXHO 1M ONpenessiTh HEOPTraHUYECKUE COEAMHEHHUS] C MCIOJIb30BaHUEM Ta30BOM
xpomarorpadun? Kakue BapuaHTbl METO1a UCIIOIB3YIOT VIS ATOTO?

MOAVYJIb 2
Memoowt ycuokocmnoii xpomamozpaghuu

TeMmbl JIeKHMOHHBIX 3aHATHI: OCHOBHbIE TEPMHHBI W TMOHATHA. AmmnapaTypa ajis
JKUJIKOCTHOM xpomatorpaduu. JlerekTopbl. BapuwaHTel KuAKOCTHOM XpomaTtorpaduu. Bumbr
HenmoABIKHBIX (a3 gt KX, PacrBopurenun g BOXKX. IlomspHocTh  pacTBOpHTENS,
AIOOTPOIHBIN psi. Mexanusmel yaepxkuBanus. Monnas xpomatorpadus. MoH-mapHBI BapuaHT
BDXX. MunemisipHas u SKCKIIO3UOHHAs Xpomartorpadus. ['mapodunbHas xpomarorpadus.
Xpomatorpadus ¢ miepeHocoM 3apsiaa. TorkocnoiHas xpomatorpadus (TCX).

Tembl Jabopatopubix pador: IlpoBomsiTcs nmabopaTopHble pabOTHI MO KHIAKOCTHOU
xpomarorpaduu B 1ab0paTOpUH XpoMaTorpa(uu coriiacHo JJabopaTOpHOMY MPAKTHKYMY.

N3yunB AaHHBIH MOAY.Jb, CTYAEHT J0JAKeH: CHOPMHUPOBATDH MPEICTABICHUE O COCTOSHUU
COBPEMEHHOM KHUIKOCTHOW Xpomarorpaduu, B TOM YHCJIE €€ TOHKOCIOMHOM BapHaHTE, O
B0o3MOKHOCTSX BOXXX 1 ee npuMeHeHNN B aHAIUTUYECKON ITPAKTHUKE.

3HaTh:

- TEOPETUYECKHE OCHOBBI JKUIKOCTHOM XpoMarorpaguu, OCHOBHBIE METOJbI
KayeCTBEHHOI'O U KOJIMYECTBEHHOTO XpOMaTOrpauuecKoro aHauusa;

— anmapartypHoe ohopMIICHHUE MpoIiecca )XKUIKOCTHOM XpomaTorpaduu

Ymersn:

- peanu30BBIBaTh  METOAMKH XpOMAaTOrpa)uyeckoro ONpeieieHUs BeleCTB B
YCIIOBHUAX JKUJKOCTHOM xpomarorpaduu, OIIpEIEIATE OCHOBHEIE XapaKTEPUCTUKHU
XpoMaTorpauueckoro mporecca U3 XpOMaTorpamMMbl; WHTEPHPETUPOBATH SKCIIEPUMEHTAIbHbIE
pe3yabTaThl

- no0UpPAaTh ONTUMAJIbHBIE YCIOBHS MPOBEACHUS XpOMaTOrpauuecKkoro pas3aeacHus

Baagern:

- MCTOAUKAMH IIOHMCKAa MOAXOJAIICIO BapuaHTa pPa3ACJICHUA BCHICCTB; CHOCO6aMI/I
OIICHKH MOTPEITHOCTH (PUZUKO-XUMHUYECKOTO IKCTIEPUMEHTA

— HaBBIKaMH paboThl Ha coBpeMeHHOM BDOXKX o0opynoBanumy.

MeToanuyecKue PEKOMEHAAIUHA I10 H3YYCHUIO TEMbI

IIpu ocBOeHNHU TeMbl HEOOX0ANMO:

- O3HAaKOMUTHCA C HUMEIOLIUMUCS JIUTEPATYpHBIMU HCTOYHUKAMU (yueOHHKaMH,
MOHOTrpadUsIMH, 3JIEKTPOHHBIMH pECcypcamH, CTaThbsIMH B BEAYIIMX XUMHUYECKHX KypHalax),
JEKUUAMU IIpenogaBaTeiei

- Y CBOUTH OCHOBHBIE TEOPHUH, OOBICHSIONINE MEXAHU3M YACPKUBAHUS B PA3IUYHBIX
BapuanTax BOXKX

— OOpaTuTh BHUMaHHUE HA BIHUSHHUE MPUPOJBI DIIOEHTA HA yACpKUBAHHE COPOATOB B
YCIIOBUSX JKUJKOCTHON XpoMaTorpapuu

— OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI:



1. [lepeuncnanre 0COOEHHOCTH W TPEUMYIIECTBA BHICOKO3()()EKTUBHOM >KUAKOCTHON
xpomarorpaduu (BOXKX). Kakue BapraHThl METO/1a MCTIONB3YIOT B AaHATTUTUYECKON TTPAKTUKE?

2. Kakue copOentsl wucnonbzyior B BOXX? Kakum TpeOOBaHUSAM OHU JIOJIKHBI
OTBEYaTh?

3. [Touemy nambonee momymnsipubie copoentsl B BOXX — cunukarens u, ocoOeHHO,
Moau(pHUIMPOBaHHbIe cuauKarean? Kak mpoBoasT MoaM(pUKALINIO CHIINKAress?

4. [epeuncaure TpeboBaHUs K MOABMKHON (aze B BOXX.

5. Yem ompenensieTcss IIOUPYIONIAs CIOCOOHOCTh MOABMKHON (Da3bl B JKUJIKOCTHOU
xpomarorpadun?

6. Kaxk moxbuparot coctaB moaBMXHOU (pa3bl B )KUAKOCTHOU XpoMartorpadun?

7. Uro Takoe rpaJueHTHBIA pexuM siornpoBaHus? Kakumu npeummyiecTBamMu OH
o0aaeT o CPaBHEHUIO C U30KPATUYECKUM IIOUPOBAHUEM?

8. Kak Biuser temmeparypa Ha 3(()EKTUBHOCTh U CENEKTUBHOCTH Da3JeICHUs B
YKUJIKOCTHOM XpomaTorpahun?

9. CpaBuure 1Ba BapuaHta azcopOuuonHor BDXXX — HopmanbHO-(a30BBIH U
oOpareHHO-(Pa30BbIi.

10.  Kakue Mojenu MOYKHO MCIOJIb30BaTh JUIsl ONMCAaHUS MEXAaHU3Ma pa3JIEIeHUs
BEIIIECTB B HOpMaTbHO-(ha30Boit XxpomaTtorpadun?

11.  Kakumu 3aKOHOMEpPHOCTSIMH OIHCBHIBAETCS yIEP>KUBAHHE BEIIECTB B OOpaIleHHO-
dazopoit BOXKX?

12.  Yro Takoe — MoOH-mapHas oOpamieHHo-¢pazoBas BOXX? Kakue HenmoaBmxHble U
HOJBUKHBIE (Da3bl UCIIOIB3YIOT B JAHHOM BapHaHTe XpomaTtorpapuu?

13. Kak mnoBbIcHTH (IOHU3UTH) DIIOUPYIOIIYIO CIOCOOHOCTh MOJIBUXKHON (a3pl B

HOpMaJIbHO-(ha30BOM, 00paIieHHO-(Pa30BOM U MOH-TTAPHOM XpomaTorpadun?
14.  IlepeuncanTte OCHOBHBIE AETEKTOPBI, KOTOPBIE UCHIOIBL3YIOT B BOXKX.

15. CpaBHure MPUHIIAIT paboThI u BO3MOHOCTH MIPUMEHEHUS
CHEKTPOPOTOMETPUIECKOTO U (PIIyOpUMETPHUUECKOT0 JeTEKTOpoB B BOXKX.

16. Kakne BelmiecTBa MOKHO OMNPEAENSTh MPU HMCIOJIB30BAaHUU aMIIEPOMETPUUYECKOTO
nerekropa? Ha uem ocHOBaHO MoJIydeHUE CUTHaa IIPU UCIOJIb30BaHUU 3TOr0 JIeTeKTOpa’?

17. JlaiiTe onpeneneHne HOHHON XpoMaTorpadum.

18.  TpeGoBaHus K HOHOOOMEHHHKAM B HOHHOW XpomaTorpapuu. Kak ux cuntesupyror?

19. Kak mpoBomsaT pas3jeneHre aHWOHOB (KaTHMOHOB) JBYXKOJOHOYHOW HMOHHOM
xpomarorpadueii? B uem cocTOUT poIib MMOJABISIONIEH KOJOHKHU (CUCTEMBbI)?

20. [lepeunciure  JOCTOMHCTBA HW  HENOCTAaTKM  IUIAaHAPHOW  (TOHKOCIOWHOM)
xpomarorpapuu (TCX).

21. [lepeuncnute BapruaHThI AIIOUPOBaHU KOMIIOHEHTOB B TCX.

22.  Kakue Brl 3Haere crioco6s! nneHTudukanuu Bemects B TCX.

23.  Kakue mpuemMbl UCMONB3YIOT ISl KOJIMYECTBEHHOIO OMPENENICHHUS KOMIIOHEHTOB B
TOHKOCIIOMHON Xpomarorpapuun?

24. Kak MoHO TOBBICUTH 3(PPEKTHBHOCTH pa3/eiCHUs] KOMIIOHEHTOB B IUIaHAPHOMN

(TOHKOCTIONHHON XpoMaTorpadpu).
MOJYJIb 3
T'uopuonvie memoowvt xpomamozpaghuu
Tembl JeKHNMOHHBIX 3aHaATHIi: CBepxkputudeckas (mougHas Xpomarorpadus.

Kanmwmnsapusiii snexktpodopes. Xpomartorpadus € Macc-CIEKTPOCKOMHeH, AD-CIEKTPOCKONHUEH,
Jpyrue rTuOpUIHBIE METOABI XpOMaTOrpaguH.



N3yuynB pJaHHBIE MOAYJdb, CTYIEeHT [AOJLKEH: CQOPMHUPOBATH MPEACTABICHUE O
COBPEMEHHOM COCTOSIHUM THOPUIHBIX METOJOB B XpoMarorpaguu, HUX BO3MOXKHOCTSX,
JIOCTOMHCTBAaX U NPUMEHEHUH B aHAIMTUYECKON IPAKTHKE.

3HaTh:

- teopernueckue ocHoBbl CK®X, xamumisipHOro siektpodopesa, Xpomaro-Macc-
cnekTpoMerpur. OCHOBHBIE METO/bl KaUeCTBEHHOTO M KOJMYECTBEHHOTO XPOMAaTorpaduyeckoro
aHaIIN3a;

- anmaparypHoe opopmieHre THOPUIHBIX METOZ0B XpoMaTorpapuu

Ymers:

- CPaBHHMBATh MPEUMYIIECTBA U HEJOCTATKH BBHIIICYKAa3aHHBIX METO/I0B

- OTpeAeNATh MOAXOIAIINA METO/T AJIs PellIeHUs] KOHKPETHOH 3a7aun

Baagern:

- METOAMKAMU TIOMCKa TMOAXOJAIIET0 BapuaHTa pPa3JeleHUsl BEILECTB; CIOCOOaMU
OLIEHKHU TIOTPEIIHOCTH (PU3UKO-XMMHYECKOT'O IKCIIEPUMEHTA

MeTtoanyeckue peKOMeHAAINH 110 H3YYeHUI0 TeMbI
IIpu ocBoeHNHU TeMbI HEOOX0ANMO:

- O3HAaKOMHUTBCS C MMEIOUIMMUCS JIUTEPATypHBIMH HMCTOYHUKaMH (yueOHHMKaMH,
MOHOTpausAMHU, 3JIEKTPOHHBIMU PpECypcaMH, CTaThbsIMHU B BEAYIIMX XUMHUYECKUX IKypHAJIaXx),
JCKIUSAMH IIpenoaasBarenei

- YcBouts Teoperuueckrue ocHoBbl CKOX, kanuimisipHOTo 31eKTpodopesa, XpoMaTo-
MacC-CIIEKTPOMETPHH.

- OOpaTtuTh BHUMaHUE Ha allapaTypHOE peleHHe TMOPUIHBIX METO/IOB

- OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI:

1. Ha yem ocHOBaHO pa3zenieHHe BEUIECTB B METO/E KaNWUIAPHOTO 3JeKTpodopesa
(KD).

2. Kakne BapuanThl KanmwuispHoro siektpodopesa Bl 3Haere? Uem ompenensercs
BpeMsi Murpanuu seniects B KO7?

3. B uem npuumHa BO3HMKHOBEHHUS 3JeKTpoocMoTnueckoro mnoroka (DOII)? Kakue
(axTOpBI BIUAIOT HAa €r0 HAIIPABJICHUE U BEIUUYMHY?

4. Vkaxute  HanpasieHue — ABwkeHus — OOIl, kaTMOHOB M aHHOHOB B
HEMOAM(DULIMPOBAHHOM KBaplLIEeBOM KaNMUJIIAPE NPU NPUI0KEHNUU HAMIPSKEHMSL.

5. Kak moxuo o6patuts ODI1? J{ns 4ero ucnons3yroT 3ToT npueM B KO?

6. Vkaxute Hanpasnerue ApumxeHus JOI1, kaTnoHOB, aHHOHOB B MOIU(DUIIMPOBAHHOM

KalwuIsipe Ipy NPUIIOKEHUH HanpsbkeHust. Hapucyiite obumii Buz ainexTpodoperpaMmel.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Koa koHTpO/IMpYeMoOii KOMIIETEH MU HaunmeHnoBanue
Cemectp
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
5 [1K-14 OT4eTsl 110 JTa0OPaTOPHBIM padboTam 1-6
Bonpocsl k 3auety 1-46
5 ITK-15 OT4eTsl 110 JTa0OPaTOPHBIM padboTam 1-6
Bonpocsl k 3auety 1-46

7.2. TunoBble 3aJaHUsi WM HHbIE MAaTEePHAJIbI, HEOOXOAMMbIE [JIsi TEKYIIero
KOHTPOJISt

7.2.1. Bompocsl 115 codecel0BaHUSA U CAAYN OTYETOB

Tunosoii(bie) mpuMep(bl) 3axaHus (i)

1. Jatite onpeneneHue xpomartorpaduu.

2. Kakne ocobGeHHocTH xpomarorpaduu IMO3BOJSAIOT JOCTHYB JIYYIIETO pa3JeleHUs
BEILIECTB C OJIN3KMMU CBOMCTBAMH 110 CPABHEHHUIO C IPYTHUMHU METO/IaMU pa3/IelIeHHs.

3. [lepeuncaure crocoObl MoNydeHUs] XpoMarorpaMM. UTo MCHOIB3yeTCsl B KaueCTBE
3JIFOEHTOB B KaKIOM U3 CIIOCOOOB?

4. Kak MOXHO OCyHIeCTBIATh WIACHTU(UKAIMIO OMpEACIsIeMbIX COSIUHEHUH B CMECH
1I0CJIE UX XpPOMATOrpahUIecKoro pasziesieHus?

5. Uro Takoe WHACKCH yAepkuBaHusi? Kakue cHUCTEeMbl HHICKCOB YICpKHBAHUS
HCITOJIB3YIOT B XpoMaTorpaduu (MpeuMyIiecTBEHHO B Ta30B0i)?

6. [lepeuncaure cnocoObl KOJMUECTBEHHOT0 aHanu3a B Xxpomartorpaduu. CpaBHUTE HX
MEXIy COOOM.

7. IIepeuncnnre OCHOBHBIE NOJIOKEHUS KOHLEIIUN TEOPETUYECKUX TapesoK. B uem ee
HenocTaTku?

8. Kak ounenuBaior s¢p¢dextuBHOCTS Xpomarorpaduueckoir xkojmonku? Kak BenmunHa
s exTuBHOCTH OTpakaeTcs Ha popme Xxpomarorpaduaeckoro muka?

9. Kakas u3 teopuit xpomarorpaguu JaeT OCHOBY Ul ONTUMHU3AINH 3()(HEKTUBHOCTH
XpoMaTorpaguIecKkoi KOJIOHKH?

10.  Kakwue TUIBI KOJIOHOK HCIIONB3YIOT B Xpomarorpaduu? CpaBHUTE UX MEXIY COOOiA.

1. Kaxk 3aBHUCHT BbICOTa, SKBUBAJIECHTHAs] TEOPETHUYECKON TapeIKe, OT CKOPOCTH MOTOKA

MOJBIKHOM (pa3wl: a) Iy HacaJOouHbIX (HAOWBHBIX) KOJIOHOK M KaNMIISPHBIX KOJOHOK B Ta30BOM
xpomarorpaduu; 0) sl HacaTOYHBIX KOJOHOK B Ta30BOM U KUIKOCTHOM Xpomatorpaduu?

12.  Kak Brnuser popma u3orepMsl copobunu Ha GopMy xpomarorpaduyeckoro nuxa?

13. Kakas BenmmumHa wucmosib3yercss B XxpomaTtorpaduu jis ONTUMH3AIUN  YCIOBHM
Xpomarorpaduyeckoro pasjeneHus?

14. Ot kakux (aKTOPOB 3aBUCHUT BEJIMUMHA Pa3pEIICHUS?

15.  Kakue BapuaHThl ra3oBoii xpomarorpaduu Bbl 3HaeTe? CpaBHUTE MX BO3MOXKHOCTH,
YKa)KUTe 00J1aCTh IPUMEHEHMSL.

16. B ueM mnpeumymecTBa KanmwUIIpHOH ra3oBoii xpomarorpadpuu? Yem oHH
OnpeaestoTcs?

17. CpaBHuTe JBa pexXUMa pa3/IeieHus B ra30BOM XpoMaTorpaduu — U30TEPMUUECKUN U
IIPOrPaMMUPOBAHNE TEMIIEPATYPBHI.

18.  Ilepeumcaurte neTeKTOpHI B Ta30BOM Xpomarorpaduu.

19. Ha yem ocHOBaHO MOTydYe€HME CUTHAJIA NIPY UCTO0JIb30BaHUU KaTapomeTpa? [louemy B

3TOM ciy4ae TeIIONPOBOAHOCTD ra3a-HOCUTEINS JOJDKHA OBITh KaK MOYKHO OOJbIIei?



20.  Kako#i ra3-HocuTenb cieayeT BbIOpaTh MpPU HCHOJIb30BAHWU KaTapoMeTpa: a) s
orpezeNeHus] HU3KUX KOHIIEHTpAIMil MeTaHa, OKHCH yriiepoja WK Kuciopoaa; 0) Bogoponaa?

21. Ha 4yeM OCHOBaHO TMOJYyYE€HHE CHUTHajla TPH HCIOJB30BAaHUM HOHHU3ALMOHHBIX
netekTopoB? CpaBHUTE NPUHIMI PAOOTHI IIAMEHHO-MOHU3ALMOHHOTO JETeKTOpa M JETEeKTOpa
AIIEKTPOHHOIO 3aXBara.

22.  OObACHUTE TPUHIUIT paboThl (POTO-MOHU3AMMOHHOTO JIETEKTOpa B Ta30BOH
xpomarorpaduu. B uem ero gnocronncraa’?

23. [lepeuncnure MpeUMyIIECTBa MacC-CHEKTPOMETpUUECKOro nerekTopa. OObsIcCHUTE
IPUHIUI €r0 PabOTHI.

24. C Kxakoil 1enpl0 B Ta30BOM XpomaTtorpaduu HCIOIL3YIOT CHCTEMBI C JBYMS
[IOCJIEIOBATEIbHO COCAMHEHHBIMU jAeTekropamu? Ilo KakoMy MpHHLIUIY OSTH JETEKTOPHI
BBEIOMPAIOT?

25.  Yro Takoe — peakIMoHHas rasopas xpomatorpadus? Kakue Bpl 3HaeTe BapuaHTHI
MeToaa? B uem nmpenmyIiiecTBa U HEAOCTATKU PEAKIIMOHHON ra30Boi XpoMarorpadun?

26. Kakue ananuTudeckuie 3a/1a4u MO3BOJISET PEIIaTh METOJ] Ta30BOI Xpomarorpapuu?

27. MOXHO 1M ONpenessiTh HEOPTaHUYECKUE COEAMHEHHUS] C MCIOJIb30BaHUEM Ta30BOM
xpomarorpadun? Kakue BapuaHTbl METOa UCIIOIB3YIOT VIS ATOTO?

28.  Tlepeuncnaure OCOOEHHOCTH M TPEUMYIIECTBA BBICOKOAI(D(PEKTUBHOU >KHIKOCTHOU
xpomarorpaduu (BOXX). Kakue BapuanTbl MeTO1a HCHIOIB3YIOT B aHATUTHYECKON IPAKTUKE?

29. Kakue copOentsl ucnons3yor B BDOXKX? Kakum TpeOoBaHHMSM OHH TOJDKHBI
OTBEYATh?

30. Ilouemy nambomee momyssipHblie copOeHThl B BOXX — cunmkarens W, 0coOEHHO,
Mo uHUIMpoBaHHbIe cruKkarean? Kak mpoBoasT Moau(UKalnio CHIINKaress?

31.  Ilepeumcnure TpeboBaHUs K MOABMKHOM (aze B BOXKX.

32. Uewm ompepensercss dMIOUpPYIONIas CIOCOOHOCTh MOABIKHON (ha3bl B JKUIKOCTHOU
xpomarorpaduu?

33.  Kak monbuparoT coctaB NOABMKHOM (pa3bl B )KUAKOCTHON XpomaTorpadpun?

34. Uto Takoe TrpagueHTHBIA pEXUM HIMoupoBanus? Kakumu mnpeumyiecTBaMu OH
o0J1ajaeT o CPaBHEHUIO C N30KPATUYECKUM HIIIOUPOBAaHUEM?

35. Kak Bmusier Temmeparypa Ha 3(QQGEKTHBHOCT W CEJIEKTHBHOCTH pa3eiCHUs B
KUJAKOCTHOM XpoMarorpapuu?

36. CpaBaute nBa BapuanTa ancopOumonHor BOIXX — HopmanbHO-(a30BBIM U
oOpareHHO-(a30BbIH.

37. Kakne wmonmenun MOXHO HCHONB30BaTh JJISI ONUCAHUSA MEXaHHM3Ma pa3/elICHUs
BEIIIECTB B HOpMalibHO-(Da30Boi Xpomarorpaduun?

38. KakuMu 3aKOHOMEpPHOCTSIMU OTHCBIBACTCS YICP)KMBAaHUE BEIIECTB B OOpPAIIEHHO-
¢azoBoit BOXX?

39.  Uro Takoe — WoH-mapHas oOpameHHO-(a3oBas BOXKX? Kakue HenmomBwkHbIC U
NOJBMKHBIE (Da3bl UCIIONIB3YIOT B JAHHOM BapHaHTEe XpoMaTorpapuu?

40. Kak moBBICUTH (TIOHU3HWTH) JIIOUPYIONIYI0O CIOCOOHOCTh TOABMXKHOW (ha3sl B
HOpMaJibHO-(a30BOM, 0OpaleHHO-(}a30BOM 1 HOH-TTApHOW XpoMaTorpaduu?

41. [lepeuncnure OCHOBHBIE AETEKTOPHI, KOTOPbIE UCTIOJIB3YIOT B BOXKX.

42.  CpaBHure IIPUHIUIT paboThI u BO3MOKHOCTHU IIPUMEHEHHUS
CIEeKTPO(HOTOMETPUUECKOTO B (PIIyOPUMETPUUECKOTO IeTeKTOpoB B BOXKX.

43.  Kakue BelecTBa MOXKHO OINPEAENATh NMPH HMCHOJIb30BAaHUM aMIIEPOMETPUUYECKOTO
nerekropa? Ha yeM 0CHOBaHO MOJIy4eHUE CUTHAJIA PU UCTI0JIb30BAHUU ATOTO JETEKTOpa?

44.  [laiiTe onpenesieHue HOHHOM XpomaTorpaduu.

45.  TpeboBaHus K HOHOOOMEHHHKAaM B HOHHOM XxpomaTorpaduu. Kak ux cuHTe3upyroT?

46. Kak mpoBomar pasneneHne aHUOHOB (KAaTHOHOB) JABYXKOJIOHOYHOW HWOHHOMN
xpomarorpadueii? B 4em cocTouT posib MOAABIISIONIEH KOJTOHKHU (CUCTEMBI)?

47. [lepeuncnure AOCTOMHCTBA W HENOCTATKM  IUTAHAPHOW  (TOHKOCIIOMHON)

xpomarorpaduu (TCX).



48.  Ilepeuncinrte BapUaHTHI JIOUPOBAHUS KOMIIOHEHTOB B TCX.

49. Kaxkue Brl 3HaeTE criocoOs! naenTudukanuu seniects B TCX.

50.  Kakue mpuemsl HUCHOJB3YIOT I KOJUYECTBEHHOI'O ONPEIE/IEHUS KOMIIOHEHTOB B
TOHKOCJIOMHOW XpoMaTtorpaduu?

51. Kak MOXHO TOBBICUTH 3((EKTUBHOCTh pPa3/eieHUs KOMIIOHEHTOB B IJIAaHAPHOMN
(TOHKOCIIOIHOM XpomaTorpadun).

52.  Ha yeM OCHOBaHO pa3jejieHHE BEUIECTB B METOJE KalWUIAPHOTO 3JeKTpodopesa
(KD3).

53.  Kakue BapuaHTBl KanwuIApHOTO 3JekTpodope3a Bl 3Haere? Uem ompenensercs
BpeMsi Murpanuu Beniects B KO7?

54. B uem npuumHa BO3HUKHOBEHHS 3yieKTpoocMoTHueckoro motoka (DOII)? Kaxkue
(bakTOpbI BIUSAIOT HA €r0 HAaMpaBiIeHUE U BETUUYUHY?

55.  VYkaxure HampaBieHue JBmwxkeHus  OOIl, kaTMOHOB M aHMOHOB B

HEMOAM(DULIMPOBAHHOM KBaplLIeBOM KANUJIIAPE NPU IPUI0KEHUU HAMIPSKEHMSL.

56.  Kak moxxHo oOpatuts ODI1? J11s 4ero ucmosb3ytoT 3ToT npueM B KO?

57. Vkaxute Hanpasnenue ApmxeHus JOI1, kaTnoHOB, aHHOHOB B MOIU(DUIIMPOBAHHOM
KalwuIsipe Ipy NPUIIOKEHUH HanpspkeHust. Hapucyiite oOumii Bup anekTpodoperpaMmmel.

7.2.2. THOBI PACYETHLIX 32124 JJI8 NPAKTHYECKHUX 3AHATHI

Kauecmeennwvui ananus
1. Pacuer xapakTepucCTHK yJepXHBaHUA (MEPTBBIM yAepKUBaeMbli 00beM, 00beMHas

CKOpOCTh Ta3a-HOCHTEINS, JIMHEHHAash CKOPOCTh ra3a-HOCHTEJNS, IMONpPaBOYHbIe KOA(PQOUIIMCHTHI Ha
nepenaa JaBICHHS, TPUBEACHHBIC XaAPAKTCPUCTHKH YICPKHUBaHHS, KOI(DPHUIMEHTH EMKOCTH,
OTHOCHUTENIbHBIC ~ XapaKTePUCTUKH  YACP)KUBAHUS, HMHICKCHl  YACPKUBaHUS, KOHCTAHTHI
Popmnaiinepa u Maxk-Peiinonbca).

2. PacueTr XapakTepUCTHK KOJOHKH (YHCIO TEOPETUYECKHX TapeNoK, YHCIO
3¢ (EKTUBHBIX TapeIoK, BRICOTA, IKBUBAICHTHAS TEOPETUYECCKON TapesKe, BHICOTA, SKBHUBAJICHTHAS
3 PeKkTUBHON Tapeske, 3aBUCUMOCTh A((PEKTUBHOCTH OT CKOPOCTH IOTOKA TMOABUKHOM (askbl,
IPUBEJICHHBIE BHICOTA M CKOPOCTh MOTOKA MOJBMKHOM (pa3bl, KPUTEPHA pa3aeseHus, He00X0AUMOoe
AJid pasaCIiCHUs 4YUCIIO TapCJIOK, YHUCJIO pa3ACiICHHA, TOJIIHWHA ITJICHKU B KaHHHHHpHOﬁ KOJIOHKC,
MPOHUIIAEMOCTh, MAaKCUMAIBHO JOMYCTUMOE KOJMYECTBO BBOJUMOI MPOOBI, CBOOOIHOE CEUCHHE
KOJIOHKH, BIIMSSHUC BHCKOJIOHOYHOI'O IIPOCTPAaHCTBA.

Konuuecmeennwviii ananus

1. CpolictBa  geTekTopa (OTKJIMK  JI€TEKTOpa, YYBCTBUTEIBHOCTb  JIE€TEKTOPA,
KOHIIGHTpallusi M MaccoBas CKOpPOCTb IIOTOKa copbara B MakCMMyMe€ IHMKa, MOpOroBas
YYBCTBUTEIBHOCTh JIETEKTOpa, TNpeAesa OOHapyKEHHUs, 3aBHCHUMOCTb OTKIMKAa OT KOJHYECTBa
AHAIN3UPYEMOIO BELIECTBA)

2. PaGoune MeTonmbl KOJWYECTBEHHOTO aHaiau3a (METOJ[ aOCONIOTHOM KaauOpPOBKH,
METOJ BHYTPEHHET0 CTaHAapTa, METOJ] CTaH/IapTHOW J100aBKH, METOJl BHYTPEHHEW HOpMaJIH3allly,
METO/]] IBOMHOT0 BHYTPEHHETO CTaHapTa)

IIpumenenue xpomamozpaguu 0nsa onpedeneHus PuzuUKO-XuMUYECKUX 8eIUYUH

1. KoHcranTa pacnpenenenus

2. TepMmomuHaMuueckue BENHMYMHBI (M3MEHEHHMs dHepruu [ ub0ca, SHTaNIBINH,
SHTPOIUH, CMEIIaHHbIE BUpUAIIbHBIE KO3()(DUITMEHTDI)

3. Pacder Temnepatyp KuneHus

4. Pacuer uzorepm copOuuu

3. OrnpezienieHre MOBEPXHOCTH aicOpOeHTa



7.2.3. KoMILJIEKT OTYETOB IO JIA00PATOPHLIM PadoTaM

JlabopaTopHnasi pabora Nel «OmnpeneiieHne cofepkaHusi NpuMeceii B TeXHHYECKOM
HHMKJIOTeKCaAHe METO0M BHYTPEHHEeH HOpMATU3alun»

dopma oTueTa o JadboparopHoii padore Nel

B oTdere TOIDKHBI OBITH 3aIOTHEHBI CIICYIONMINE TyHKTHI:
[{enb paGoTHI

3amaun paboThI

AnmapaTtypa 1 00BEKTBI HCCIEA0BAHUS

Ycnosus paboTel XxpomaTorpada

TemnepaTypa HCIAPUTEIIS « . . o v v v v v v e e e e eee e °C
TeMreparypa TEPMOCTATA KOMOHOK . . . v v oo v v eeeeee e e °C
TeMnepaTypa ETEKTOPA . « . v v v v e e e e e e eeeeae e °C
[a3-HOCUTEND . . ... oo
CKOpOCTb ITOTOKA I'a3a-HOCUTENS . . « . v v v v e e ... CMX Mun!
TOKMOCTA . . ..o . MmA
CKOpPOCTb JBMKEHHS TUATPAMMHOMN JIEHTBI CAMOIUCIIA . . . . MMX 4 |

OOBEM BBOIUMOM TIPOOBI .« .« v v v et ee e e e e eee e
BrlnostHeHue padoThl
Kpamko onucwvieaemces xo0 pabomol u ebinonnsiemvie onepayuu

BrIBOJIBI

KOHmpOJZbele eonpocsl.

1. B dem cocTouT CyIHOCTh METOAA BHYTPEHHEW HOpMaTU3alnu?

2. KaxoBsl orpannueHust IpUMEHEHUsI METOJa HOPMAJIN3aluHY Iuioaaen?

3. B d4em cocrour oOTIMYME TOTOKOBOTO JETEKTOpa OT KOHIIEHTPAI[MOHHOTO,
UHTETPAIbHOTO OT nuddepenuanbHoro? IlpuBectu mpumepsl.

4. OT 4ero 3aBUCUT YyBCTBUTEIBLHOCTh KaTapomerpa?

5. Kakue rassl mpearnouTUTENHHO HCIONB30BaTh NMpH paboTe Ha xpomarorpade c
katapomeTpom? [louemy?

6. Jlatb ompenenaeHHe MOHATHSAM UYYBCTBUTEIBHOCTH JIETEKTOpPA, CEJIEKTUBHOCTHU

JeTEeKTOopa, npeaena ooHapyxenus, JIJIJI.

JlaGoparopuast padora Ne2 «OmpenesieHue coAepKaHUsI MACCOBOW 10/ OCHOBHOIO
BellleCTBA B H-0yTaHOJIe METOI0OM BHYTPEHHEr0 CTAHAAPTa)»

®opma oTuyera 1o JadoparopHoii padore Ne2

B oTdere MOKHBI OBITH 3aMOTHEHBI CIICAYIONINE TyHKTHI:
[{ens paboThI

3amaun paboThI

AnmnapaTypa 1 00bEKThI HCCIIEI0OBAHUS

YcnoBus paboTel XxpomaTorpada

TeMnepaTypa UCTIAPUTEIS . . . v v o v vee e ee e e e e ee e °C
TemnepaTypa TEPMOCTATA KOJOHOK . « . . v v v v oeneae e e °C
TeMImepaTypa JETEKTOPA « « « v o v v v et e e e eeee e eeeeenen s °C
[a3-HOCUTENb . . ..ot e
CKOpOCTb MOTOKA Ta3a-HOCUTEISA . . « . v v v v v oL CMX MU
TOKMOCTA . ..o . MA

CKOpOCTh JIBMKEHHS TUArPaMMHOI JIEHTBI CAMOITHCIIA . . . . MMX Y|



OOBEM BBOIAUMOM TIPOOBL . .« o v ovvv e eeeeeeeeeeeae s
BrinonHenue paboThl

Kpamxko onucvigaemces xo0 pabomol u vinoHseMbie onepayuu
BriBOIEI

KoumponwHvie gonpocwi:

1. B dYem cCymHOCT, MeTOAAa BHYTPEHHETO CTaHAApTa, €ro JOCTOMHCTBA M HEAOCTATKH
nepea METoJJaMi BHYTPEHHEH HOpMaJTU3aiii 1 a0COMIOTHOM TPayupOBKH?

2. Kakue TpeOoBanms HEOOXOAWMMO COOMIONATh TMPU aHAIHM3E MO METOAY BHYTPEHHETO
cranjgapra’?
Kak BeIMONHSIETCS TpaynpoBKa Xpomarorpada mo MeToly BHYTPEHHETo cTaHaapra?
Onwcate npunuun aevcreus JUIT?
Ot uero 3aBUcUT yyBcTBUTENbHOCTD JIMTI?
Onucate npuHuun aeicteus [1D/].
Onwucars npuHun aeictaus I3/1.
Onucate npunnun aeicrteus TU/I.

i A

TpedoBaHusi K 0pOpPMIICHHUIO:

1. Kaxnmas pabora nmomkHa ObITh o(OpMIICHA Ha OTHEIBHBIX JIMCTax, JJOJDKHA
CoJiepKaTh TUTYJBHBIN JICT C YKa3aHUEM Ha3BaHHs TeMbI Ja00paTOpHOIl paboTHl, HOMEpa TPYIIIH,
®UO crynenta u PUO npoBepstoIero npenogaBaTess.

2. [on popmymnamu nomkHa OBITH IPUBEACHA paciin(poBKa OYKBEHHBIX 0003HAYCHUH;

3. VY 4YHCIEeHHBIX 3HAYEHUH (U3UYECKUX BEJIMYMH JOJKHBI OBITh YKa3aHbI €IMHULIbI
U3MEpPEHU;

4. [Tony4yeHHbIe SKCIEPUMEHTATIbHBIC BEIMYUHBI JOJDKHBI OBITh YKAa3aHbI C HHTEPBAIOM
MOTPEIIHOCTH.

5. BEIBOIBI 00sI3aTENBHEL.



7.3. OueHoYHbIE CPeACTBA AJsl MPOMEKYTOYHON ATTECTAMHU MO UTOraM OCBOCHMS
AUCHUTLTHHBI

7.3.1. Bomnpocshl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 5
Ne i/m Bonpocsl k 3auery

1 Ucropuss  xpomarorpadguu. CoBpeMEHHOE OMpEACICHUE XPOMAaTOrpapuvIecKoro
npouecca. [IpuHnui.

2 Krnaccudpukanun xpomarorpa@uueckux MpOLECCOB: MO TUIY arperaTHOrO COCTOSIHHS
¢a3, mo crocoly nepeMenieHus: copoaToB, MO MPUPOE Mpolecca pa3AeieHus, M0 eI
HCCJIETOBAHMSI.

3 Kononounass xpomarorpadusi. OCHOBHBIE TMPOIECCH], TMPOTEKAIONINE B KOJIOHKE.
XpomMarorpaMmma 1 4To OHa JIaeT.

4 IIpencraBienus 0 TEOPETUYECKUX TapenKkax. Y paBHeHue Ban-/leemrepa.

5 3aBHUCUMOCTb JDHJEN U Xanama. YpaBHeHue [lapcu.

6 OCHOBHBIE XapaKTEPUCTUKH XPOMATOrpapruecKoro yaep>KuBaHus.

7 Amnmapatypa (crucrema HacocoB, BBOJ] MPOOBI, XpoMaTorpadpudeckast KOJIOHKa, JETEKTOop,
MIPEUMYIIECTBA HHTETPATOPOB).

8 I"a3oBas xpomatorpadus. [Ipunnun. Annapatypa. Cuctema nojauu rasa.

9 Komonku my1st ra3oBoit xpoMmarorpaduu, BEIOOP KOJOHKH.

10 | BBox npoOkbI B ra3oBoii xpomarorpaduu

11 I"azoxpomarorpaduueckue 1eTeKTOPHI.

12 | IcToUYHUKH pa3MbIBaHHsI XpOMaTOrpaduyeckoi 30HEbI.

13 KomOunupoBanHble MeTOAbI Ta3oBoil xpomarorpaduu (macc-cnektpomerp, I'X-MK-
®Dypbe, aTOMHO-OYMUCCHOHHBIN JeTeKTOp, KomOuHanms KX-1"X).

14 | I'azoxxuakoctHas xpomarorpadus (I'KX).

15 OCHOBHBIE THIIBI HETIOBMYKHBIX KUJIKHUX (ha3

16 AHamuTHYeCKHE BO3MOKHOCTH MeToaa I KX

17 | I'azoagcopbumonnast xpomarorpadus (I'AX)

18 | AncopbenTsl, npumensiembie B 'AX

19 AHanutrueckne Bo3MokHocTH Metoga 'AX

20 KunkoctHast xpomartorpadusi HU3KOTO U BEICOKOTO JTIaBJICHHS

21 Cxema )XHJIKOCTHOTO XpoMarorpada BEICOKOTO JaBJICHUS

22 VYaepxuBanue B OKHAKOCTHOM xpomatorpaduu. Paspemenne. CelneKTUBHOCTD.
D¢ dexkTuBHOCTH XpOoMaTOrpaduuecKOil KOJOHKH.

23 AcuMMeTpuss THKa B OJKHAKOCTHOM Xpomartorpadum. CBsi3b paspenieHus ¢
CEJIEKTUBHOCTHIO, 3(h(PEeKTUBHOCTHIO U (PAKTOPOM YAEPKUBAHUSI.

24 MexaHu3Mbl pa3felieHus B KUAKOCTHOM xpomarorpaduu. HopmanbHO-(ha3oBeIid U
o0panieHo-(a30BbIi BApHaHTHI XpoMaTorpaduu.

25 Brnussaue pactBopuTens Ha  yaep)KMBaHWE B OKHJKOCTHOM — XpomaTorpaduu.
DI00TPONHBIN P

26 | 3aBUCHUMOCTb yAEpKUBAHUS OT COCTaBa NIIOEHTA. Y paBHeHHE CKOTTA.

27 Mogaenu yaepxuanus B OO BOXX

28 Monenu yaepxusanus B HO BOXX.

29 | 'mapodunsHas xpomarorpadus

30 | Monnas xpomarorpadus.

31 Xpomatorpadus ¢ IEpeHOCOM 3apsiia.

32 DKCKIIIO3MOHHAsI XpoMaTorpadusi.

33 HoH-napHas 1 MUIeIUIIpHast Xpomarorpadus.




34 | TonkocnoiHas xpomarorpadus (TCX) kak BapraHT )XKHIKOCTHON XpoMaTorpadum.
35 | AncopbunonHnas u pacnpenenurenbHas TCX.
36 CocraB u ctpykrypa copoentoB st TCX. [ToaroroBka riacTuH.
37 | IloaroroBka u Hanecenue npod B TCX. IlposiBnenue u 00paboTka XpoOMaTOrpaMMBbl.
38 Cpasuenne TCX n BOXX, nepciekTrBbI METOA.
39 Caepxkpurnyeckas monanas xpomatorpadpusi. Pu3ndecKue OCHOBEI.
40 | ObopynoBaHue, IOJBMKHBIEC U CTallMOHAPHBIE (Pa3bl AJIST CBEPXKPUTHUECKON (PIIronaHOM
XpoMartorpaduu, 1eTeKTOPHI.
41 O6nacte npumeHenns CKOX. [ToHsTHE 0 CBEPXKPUTHUECKOM (DIFOMIHOM HKCTPaKLINH.
42 Kanunnspueriii anekrpodope3. duznyueckre OCHOBBI M IPUHIINAI Pa3IeICHUsI.
43 OO6opynoBaHue, JAETEKTUPOBaHME B KamWUILIpHOM syekTpodopese. I[Ipumeps
MCIIOJIb30BaHUS.
44 OCHOBHBIE METOBI KAYECTBEHHOI'O aHAJIN3A.
45 OCHOBHEIE METOILI KOJIMYECTBEHHOI'O aHAIN3A.
46 XpoMaTo-Macc-CeKTPOMETPHUSI
7.3.2. Kpurepuu 1 HOpMbI OLEHKHU
dopma
NpoBeIeHuUs!
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI
aTTecTaluu
3auer (yCTHO) Heo6xoauMo oTBETUTH HE MEHEE,

«3a4TEHO» yeM Ha 7 BompocoB wu3 10,
3aJJaHHBIX TPENOABATEIICM.

CTyI[GHT OTBCYaCT MCHEC, UCM Ha
«HE 3aU4TCHO» 7 BompocoB wu3 10, 3amaHHBIX
MIPENO0/IaBaTEIIEM.




8.

8.1.

Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

Oobs3aTesibHAsE JIUTEpaTypa

Tun (yueOHunk, yuedHoe

KoanuecTBO B

HAaY4YHOM
Ne nocooue, y4e0HoO-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3nanus oudauorexe /
n/n MeTOoAnYecKoe Imocooue,
DpaKTHKYM, Ap.) HaumeHoBaHue
IbC
1 Apernues H.I'. [u np.] Du3nyecKkue METOJbl UCCIEAOBAHMUS U HX VYuebHoe nmocobue 2015 3BC «IPRbooks»
MPAKTUYECKOE NMPUMEHEHHE B XUMHUYECKOM
aHanuse [DnekTpoHHBI pecypce] : yueO.
nocobue / H. I'. Spwimes [u np.]. - U3x. 2-e,
nepepab. u gom. - MockBa : [Ipomereid,
2015. - 196 c. - ISBN 978-5-9906134-6-1.
2 KaparaeBa E.C. Teopernueckue OCHOBBI ra3oBoi Mownorpadus 2015 3BC «IPRbooks»
xpomarorpaduu [DIEKTpOHHBIH pecypc] :
monorpadus / E. C. Kapataepa. - Kazanp :
KHUTY, 2015. - 268 c. - ISBN 978-5-7882-
1856-4.
3 l'aneeB A.A. AHanuTuyeckass  XUMHUA  [DIJIEKTPOHHBIN YueOHmMK 2019 OBbC «JIanb»
pecypc] : MeToAbl pa3[eieHHs] BEUIECTB U

THOpUTHBIC METOJIBI aHaIu3a: y4eOHUK / A.
A. TaneeB [u nap.]. - Cankrt-IlerepOypr :
Jlanb, 2019. - 332 c. : un. - (YueOHUKHU 1715
By30B. CneunanbHas jguteparypa). - I[ISBN
978-5-8114-3394-0.




8.2

JonosHUTeIbLHAS JUTEpPaTypa

Ne
n/n

ABTOpBI, COCTABUTEH

3arsaaBue (3aroJjioBoK)

Tun (yueOHunk, yuedHoe
nocooue, y4eoHoO-
MeTOoAuYecKoe Imocooue,
NMPAaKTUKYM, AP.)

T'ox m3panus

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HaumenoBaHnue
9BC

Anexcanaposa T. IT.,
AnapneB A.U., KazakoBa
AA.

@OU3NKO-XMMUYECKHE  METOJIbl  aHaJIn3a
[DnexkTpoHHBIN pecype] : yueb. mocobue /
HoBocubupck : HI'TY, 2014. - 90 c. : un. -
ISBN 978-5-7782-2394

Y4yebHoe mocodue

2014

9BC «IPRbooks»

Konroxos B. 10O.

Xpomarorpadust [DneKTpoHHBIH pecypc]:
yueonnk / Cankt-IlerepOypr: Jlanp, 2012. -
222 c. : nn. ISBN 978-5-8114-1333-1.

YyeOHuk

2012

9BC «Jlaup»

Criue C.H., Tl'aBpununa
B.A.

BricokordpextruBHas KUIKOCTHAs
xpomatorpadust [DIeKTpoHHBIH pecypce] :
aHAJINTHKA, du3nueckas XUMHS,
pacrno3HaBaHUC MHOTOKOMITIOHCHTHBIX
cucteM : yuel. mocoodue / Cankrt-IlerepOypr
: Jlanb, 2013. - 255 c. ISBN 978-5-8114-
1377-5.

YyebHoe rocodue

2013

9BC «Jlaup»

XeHke X.

KunxocTHast xpomarorpadus
[DnexTpoHHBIN pecypc] : yueOHOe Tocodue
Mockga : Texnocdepa, 2009. - 263 c. : un. -
(Mup xumun). - ISBN 978-5-94836-198-7.

Y4yebHoe mocodue

2009

9BC «IPRbooks»

békkep 1O.

Xpomarorpadus [DIEKTPOHHBIA pecypc]:
NHcTpyMeHTanpHass aHaauTUKA. MeTobl
xpomatorpaduu u KaWUISIPHOTO
anekTpodopesa : moHorpadus / Mocksa :
Texnocdepa, 2009. - 468 c. : un. - (Mup
xumun). - ISBN 978-5-94836-212-0.

Momnorpadus

2009

9BC «IPRbooks»

Kebentses A.U.

AHnanutnueckas
Xpomarorpadpuueckue

XUMMU.

MECTOABI aHaJIn3a

YyebHoe rocodue

2013

9BC
«ZNANIUM.CO




Tun (yueOHunk, yuedHoe

KoanuecTBO B

HAy4YHOM
Ne nocooue, y4eoHoO-
ABTOpPBI, COCTABUTEH 3araaBue (3aroJjioBoK) T'ox m3panus oudauorexe /
n/n MeTOoAuYecKoe Imocooue,
HaumeHoBaHue
NMPaKTUKYM, IP.) 3EC
[DnexkTpoHHBI pecypc] : yuel. mocobue / M»
Munck : Hosoe 3manme, 2013 ; Mocksa :
NH®PA-M, 2013. - 206 c. : un. - (Beiciiee
obOpazoBanmue). - ISBN 978-5-16-006615-8.
7 | Apyros 10.C. OKOJIOTUYECKHE aHaJIu3bl IpU  Pa3JIMBaAX [IpakTueckoe 2019 3 3K3.
Heptm wm  HepTenpoaykToB [Tekct] PYKOBOJICTBO

npaktuyeckoe pykoBoactso /  1O. C.
Hpyros, A. A. PonuH. - 2-¢ u3a., nepepad. u
non. - MockBa : BUHOM. JlaGopaTtopus
3Hanui, 2019. - 270 c. : un. - (Metonsl B
xumun). - bubmuorp. B xonue ri. - ISBN
978-5-94774-503-0 : 336-00.




8.3. Ilepeyenb mpogeccHOHAIBHBIX 0a3 JAHHBIX U HH(POPMALMOHHBIX CIPABOYHBIX
cucTeM

- Teopus u npaktrka xpomarorpadun. Cailt xpomarorpapuctoB. — Pesxxum moctymna:
http://www.chromatogramma.ru/

— Jluteparypa (97€KTpOHHBIE BEpCUM KHUT) JOCTYIIHBI Ha caiite Xpomartorpadus. —
Pexxum moctyma: http://chromatography.narod.ru/book

— CopOuroHHble U XpoMaTorpaduyecKue MPOLECChl.- DIIEKTPOH. BEPCHS KYpPH. —
Pexxum noctyna k xypHany: http:// www.chem.vsu.ru/sorber/archive.htm

— DneKTpoHHbIE Bepcuu ctaTeil B xkypHaie Journal of Chromatography A. — Pexum
JIOCTYyTIA K >KypHary http://www.sciencedirect.com/science/journal/00219673/

- Macc-cnekrpomerpusi. JXXypHan myOauKyeT Hay4dHbIE CTaThbH, 0030pbI, y4eOHbIE U
CIIPaBOYHBIC MaTepUaibl IO BCEM pa3/ie]laM TEOPHH U MPAKTUKH MAacC-CIIEKTPOMETpun. Bxomut B
ITepeuenr BAK u cucremy PUHII. [loctynen mnosnHotekcToBbld apxuB ¢ 2004 mo 2006 rox:
http://www.vmso.ru/ru/info/magazinold/

- Oriental Journal Of Chemistry. HayuHnblii penieH3upyeMblid KypHaJI OTKPBITOTO
noctymna. Crpana: Uanus. S3pik: anrnumiickuid. [TyOnukyeT pe3ynbTaThl HAYYHBIX UCCIICIOBAHHUA B
oOmactu oOmied XUMHHM, OMOXMMMH, CHEKTPOCKOIIWH, XMMHUHU OKpYyKarouiei cpeabl. Jlocrymnen
nmoTHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

8.4. IlepeyeHb NMporpaMMHOro odecrne4eHus

Ne Hanmenosanue IO PexBU3HUTHI norms?pa
n/n (mata, HOMep, CPOK JAeHCTBHUA)
1 | Windows Horosop Ne 690 or 19.05.2015r., cpok
JEHCTBUSI - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
nerctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok neicTBHs - 0eCCPOUHO

8.5. Omnucanme MaTepUAJIbHO-TeXHHUYECKOU 0a3mbl, Heo0X0aINMOoii IS
ocylIecTBJIeHHsI 00Pa30BaTEeIbLHOI0 NMPoIecca Mo TUCHUILINHE

HaumeHoBaHue 000Py10BAHHBIX
y4eOHBIX Ka0MHETOB, JadopaTopuii,
MACTEePCKUX H JP. 00beKTOB J1JI

11\;“1-)1 NMPOBeIeHUsI MPAKTHYECKUX U ITepeyeHb OCHOBHOTO 000PYAOBAHMA
JIa00OPaTOPHBIX 3AHATHIH, TOMeLeHH i
AJISl CAMOCTOAITEJILHOMH padoThI
o0yyaronuxcs (HoMep ayIuTOPUH)

1 JlexuroHHas ayauTopus Cron YYEHUUYECKUHI JBYXMECTHBIN
A-125 (MOHOOJIOK) - 22 IIT., CTOII
NpenojaBareibckui - 2 MT., CTyJ

MpEenojaBaTeibCKuii - 2 mT, JI0CKa

aynuTopHas (MenoBast) - 1 mr.



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

HaumeHoBaHue 000Py10BAHHBIX
y4eOHBbIX Ka0MHETOB, Ja0opaTopuii,
MACTEePCKHUX H JP. 00beKTOB J1JI
NPOBeIeHUsI MPAKTHYECKUX U
JIa00OPaTOPHBIX 3AHATHIH, TOMeLIeHH i
JJIS CAMOCTOSITEIbHOM PadoThI
o0yuyaronuxcs (HoMep ayIuTOPHH)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

JlaGopatopus «XpomaTtorpadpusi»
A-209

Cron mnpubopHbIA - 7 MmT., CTOX
1abopaTOpHBIA - 1 IIT., CTOII
7a00paTOpHBIA C MOJKOW - 2 INT., CTOJ
MUCbMEHHBIA - | T, Xpomatorpad
I[Bet4-67 - 1 mr., xpomarorpad user 134
- 1 mr., xpomarorpad Arar31l - 1 mr.,
xpomarorpadp  mBerl00 - 1 T,
xpomarorpad Kpucramn2000 - 1 .,
tepmocrar VT8 - 1 mT., reHeparop
Bojopoga - 1 mr., crnekTpodoToMeTp
K®K-3 - 1 wr., meiikep 1abopaTopHBIN
Jlabmreiik 3585 - 1 mir., mkad BHITSHKHOU
1500111B -1 IIT., mkadg b10)¢:
XHUM.pEAKTUBOB - 1 MIT.,CTOJI ¢ MOMKOM - 1
IIT., BEChl 3JEKTPOHHBIC AHATUTHYECKHE
vibra - 1 mr., cTOJ BUOPOYCTOWYUBEIN - |
mT., 0AJJIOH ¢ a30TOM - | IIT., OaIIo0H C
renveM - 1 mT., Tabypet 1abopaTOpHBIN -
6 WT., XMUMHUYECKas OCya.

[Tomermienue uis caMOCTOSTETLHON pabOThHI
CTYJCHTOB
I'-401

Cron ydyeHnueckui-26 mr., cTyn-26 Imir.,
KOMITBIOTEP C BBIXOJOM B CETh HMHTEPHET-
16 .
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