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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

Henbto aucuumuuHbl «XpomaTtorpadus OpraHu4ecKuX BELIECTB» COCTOUT B OCBOCHHE
npodeCCHOHATBHBIX 3HAHUKW W TONy4YeHHe Mpo(ecCHOHANBHBIX HABBIKOB B  00IacTH
COBPEMEHHBIX M KIACCHUYECKUX XpOMaTOrpauueckux METOJOB paslielieHus U aHajau3a
OPraHUYEeCKUX COCIAUHECHUM.

1.2 3apaun JUCHUIIMHBI

3amaun y4eOHON MUCHMIUIMHBI «XpomaTorpadus OpraHUYECKHX BEIIECTB» COCTOST B
W3YYCHHH OCHOBHBIX XpOMarorpauyecKux METONOB pa3JelCHUS ©  UICHTH(PUKAIUU
OPTraHWYECKUX BEIIECTB Pa3JUYHBIX KJIACCOB, OONIMX MPUHIIMIIOB XPOMATOrpapuIecKOro
pas3feNieHus, METOJOB Ta30BOM M IKUJAKOCTHOW XpoMaTorpaduu, OCBOCHHE MPAKTHYESCKHUX
HaBBIKOB B 00JIACTH MperapaTUBHON KOJOHOYHOM M TOHKOCIOMHOM XpoMaTorpadum.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl

JucnummmHaa —«XpoMarorpagusi OpPraHWYeCKUX BEMICCTB» OTHOCHUTCS K  YacTH,
dbopMupyeMoil yuacTHuKaMu oOpa3oBaTeNnbHbIX oTHOMIEeHUH bioka 1 "{ucuurniuasl (Momyu)"
y4e0HOTr0 TUIaHA W SBIISCTCS JUCIHMILIMHONW 1O BBEIOOPY. B COOTBETCTBHM C pabouuM ydeOHBIM
IUTAHOM JIMCLUIUINHA U3y4aeTcs Ha 3 Kypce. Bus mpoMekyTouHOi aTTecTaliu: 3a4er.

N3yuenuio IUCHUIIIUHBL «XpoMaTtorpadusi OPraHMYECKUX BEIIECTB» MPEAIIECTBYET
U3y4YEeHHE JUCHUILTUHBI «MEeToAbl aHalln3a U Pa3/eleHHs] OPraHUuYeCKUX COCTMHEHUI.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHH 00Pa30BaTEJbLHOM IPOrPaAMMBbI

N3ydyenne naHHOW y4eOHOW JMCHUIUIMHBI HAmpaBlIeHO Ha (GOPMUPOBAHUE Y
00yyaroIuXxcsl CIeAYIOIUX KOMIETEHIIHN:

KOZ[ W HAUMCHOBAHUC MHAUKATOPA
JOCTHIKCHUA KOMIICTCHIITUN

P€3yJ'ILTaTBI O6y‘IeHI/I$I 10 JTUCIHUITITIMHE

IMK-2. CriocoGeH NpUMEHSTh COBPEMEHHYIO almapaTrypy NpH NPOBEJACHUHM HAyYHBIX HMCCIIEIOBAHH, a TaKke
00pabaThIBaTh U AaHAJIU3HPOBATH MOITYUYEHHBIC PE3yIbTATHI

HIIK-2.1. Ocy1ecTBisieT WCCJICJIOBAHNE | YMEET OCYUIECTBIISATh pas3jieiecHne CMecedl OpraHuYecKHUX
XMUMHUYECKHX COCJMHEHMH W MaTepHalOB C | BEIIECTB M HX XPOMATOrpaduueckyro HACHTU(DHUKALUIO
HCIOJIb30BAHMEM COBPEMEHHOTO XHMHYECKOTO | METOJaMHU KOJIOHOYHOM U TOHKOCIOHHO# Xpomarorpaduu

o0opynoBaHus

UIIK-2.2. OO0pabaThiBacT ©  aHATU3UPYET | BIaJeeT HABBIKAMH TIPOBEICHHS XpOMAaTOrpaduvIecKoro
SKCIIEpUMEHTAJbHbIE JIaHHbIE, IIOJYYEHHbIE C | pa3JefieHnss W aHaiu3a, a Takke o0padoTku u
UCTIONIb30BAHMEM  COBPEMEHHOH  XMMHUYECKOH | MHTEpIIpeTanuy XpoMaTorpaduueckux JaHHBIX
anmaparypsl

ITK-3. CnocobeH HCToIb30BaTh COBPEMEHHBIE TEOPETHUECKHE MTPEACTABIICHNUSI XMMUUECKON HAYKH JUIsl aHAIIU3a
9KCIIEPUMEHTAIbHBIX JIAHHBIX

UIIK-3.1. Hcnons3yer COBpPEMEHHBIE | 3HAET OCHOBHBIE XpOMAaTOTrpapuuecKre METOIbI pa3eIeCHHS
TEOpPETHYECKHE  NPEJCTABJICHUs  XMUMHUYECKOW | M MICHTU(PHKAIMH OPraHUYECKUX BELIECTB

HAYKH B CBOEH npodeccHoHaAIbHON ASTEIbHOCTH

UIIK-3.2. Wurepnperupyer pe3ynbTarhl | BIaJeeT HaBBIKAMM Ppa3lelICHUs] CMeCced OpraHu4ecKuX
XAMHUYECKOTO  OJKCIIEpHUMEHTa Ha  OCHOBE | BEMIECTB METOJaMH KOJIOHOYHOW XpomaTtorpaguum H
COBPEMEHHBIX TEOPETUUECKUX NIPEICTaBICHUN HACHTUGHUKAIMKA ~ Pa3NUYHBIX  COCIUHEHHH  METOIOM

TOHKOCJIOHHOW Xpomarorpaduu

Pe3y.]'II)TaTI)I O6y‘—IeHI/I$I 10 AUCHUIIMHE OJOCTUTAIOTCA B pPaMKax OCYIICCTBIICHHA BCCX
BHU 0B KOHTAKTHOM M CaMOCTOSTEIbHOM pa6OTLI o6yqaloumxc;{ B COOTBCTCTBUH C YTBCPIKJACHHBIM

y4e€OHBIM IJIAHOM.

I/IH,Z[I/IKaTopBI JOCTHIKCHUA

KOMIIETEHIINN

cuuTaloTcd  COPMHUPOBAHHBIMU  TpHU

JOCTHIKCHUU COOTBETCTBYIOIIHUX UM PE3YJIBTATOB 06yqu1/I51.

2. CTpyKTypa H cojep:KaHue TUCHUTITHHBI
2.1 PacnipenesieHne TPYA0EMKOCTH AUCUMILIMHBI IO BUAaM padoT




Oo6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTAaBIsACT 3 3aueTHHIX eauHuIilsl (108 gacos), ux
acrpeieieHue 10 BUiaM paboT MpescTaBlIeHo B Tabuuie

Buner pabot Bcero ®dopma 00yueHUs
4acoB OYHas
5
ceMecTp
(gackr)
KonTakTHas padoTa, B TOM 4ncJie:
AyauTopHble 3aHATHSA (BCEro): 50 50
3aHATHsI JICKIIMOHHOTO THIIA 16 16
71a00paTOPHBIE 3aHATHS 34 34

MPAKTUYCCKUC 3aHATUL
CCMUHAPCKHUEC 3aHATUA
NHasa koHTaKTHasI paﬁoTa:

Kontpoinb camocrostensHoi pabotsl (KCP) 2 2
IIpomexxyTounas arrecraius (MKP) 0.2 0.2
CamocrosiTeJibHAsl pa00Ta, B TOM YHCJIe: 55.8 55.8
OdopmiieHre 1ab0paTOpHBIX paboT 25 25
CaMocTosATeNnbHOE N3yUYeHNE TEOPETHUECKOTO MaTepraia 15.8 15.8
CaMocTosITeNIbHOE PelIeHUEe 3313 5 5
IMoAroToBKa K TEKyIIEMy KOHTPOIIO 10 10
Kountpoasb:
Ooman gac. 108 108
TPYA0EMKOCTh B TOM 4YHCJie KOHTAKTHasi padoTa 52.2 52.2
3a4. e 3 3

2.2 Coaeprxkanue QU CIUANINHbBI
Pacripenenenne BUI0B yueOHOM paOOThI M UX TPYJTOSMKOCTH IO pa3/iesiaM AUCIHILTUHBL.
Pa3zesbl (TeMbl) TUCHUTUIMHBI, H3ydaeMble B 5 cemectpe (ounast popma o0yueHws)

KonmuectBo yacos
Bueayaur
Ne HaumenoBanue paznenos (Tem) AyauTopHas op}ilaﬂ
Bcero pabora
pabota
JI 113 JIP CPC
1. Beenenne 9,8 4 - - 5,8
2. l"a3oBas xpomaTorpadus 25 4 - 6 15
3. JKuakocTtHas xpomaTtorpadus 31 4 - 12 15
4. ToHkocnoriHas Xxpomarorpadus 24 2 - 12 10
5. CrienabHbIE BHJIBI XpOMaTOrpadun 16 2 - 4 10
HUTOI'O no pazdenam oucyuniuHul 16 34 55,8
KonTtpons camocrosrensHo# padotsl (KCP) 2 - - - -
[IpomexxyTtounas arrecranus (UKP) 0.2 - - - -
[oaroroBka K TEKyIeMy KOHTPOIIIO - - - - -
OO0mast TPyAOEMKOCTb IO TUCIHTUIHHE 108 - - - -

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3austus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Conep:xanue pa3iesioB (TeM) TUCHUILTHHBI
2.3.1 3ansaATHS JIEKIIMOHHOT0 TUIIA

HaunmenoBanue paznena ®dopma Tekymiero
p Coneprxanue pasnena (TeMbI) P Y
(Tembr) KOHTPOJISt

1. |BBeacnue O6mue cBegeHuss o xpomartorpadum. CrocoObl TOMyUYeHUS [pelieHre 3a1ad,
XpoMaTorpaMM. XpoMaTorpaguyecKie napaMeTpsl. JIP1




Beenenue Teopun xpomarorpaduyeckoro paszaeneHus. I[loHsTHe o|penieHue 3ajaad,
¢axrope paszpemienus. KadecTBeHHBIH W KonmuecTBeHHBIH [JIP1
XpoMaTorpaduuecKuii aHaJus.

3. |T'a3oBas xpomatorpadus |OOmas XapakTepUCTHKa MeToja ra3oBoi xpomarorpaduu.|JIPS
YerpoiicTBo razoBoro xpomarorpada. Bumsl netekTopoB B
ra3oBOd XpoMaTorpadum.
4. |l'a3oBas xpomatorpadus ([IpumeHenue ra30’KUAKOCTHO XpoMaTorpaduu. |perieHue 3a1ad,
KauecTBeHHBIH 1 KOIMYECTBEHHBIN razoxpomarorpaduyeckuii|JIPS
aHanu3. XpoMaTo-Macc-CIeKTPOMETPHSL.
5.  [’KunkocrHas OO6mas XapaKTepUCTHKA MeTona SKUOKOCTHOM | JIP2
xpomarorpadus xpomarorpaduu. BricokoaddexrrBHas KUIKOCTHAS
xpomarorpadus. Anmaparypa mit BOXKX. Bunsl netekropon
B BOXX.
6. [JKunkocrHas MMoOMIM30BaHHBIE  JKHUIKOCTH. OmtootponHbiii  psn|JIP2
xpomarorpadus pacTBopuTeIneii. KunxocrtHas a7cOpOIIOHHAS
xpomarorpadus. HMonnas xpomaTtorpadust W €€ THIIBL
OCHOBHBIE IPHUHIIMITBI TeJIb-XpOMaTorpaduu.
7. |TonkocnoitHas Toukocnoiinas xpomaTtorpadus. [IpruMeHeHHE TOHKOCIOWHOM! |pellIeHue 3a/ad,
xpomarorpadus xpoMatorpaduu sl MACHTH(UKAUMU pasinuHbIX Kiaccos|JIP3, JIP4
OpPraHn4CcCKUX BCIICCTB.
8. |CrenuanbHbIC BHIBI Ceepxkputudeckas (urouaHas xpomarorpadus. Anmaparypa|peiicHue 3aaaq
xpomarorpaduu TUTSE CoX. Dnektpodopes. [Ipumenenue

91eKTPOHOPETHICCKIX METOJIOB.

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYecKHe / ceMMHAPCKHeE 3aHATHS/

JiabopaTopHblie padoThl)

Ne HaumenoBanue pa3nena TemaTiKa sansTHit/paGor ®dopma TeKyIero
(Temsr) KOHTPOJIA
1. |’KunkoctHas Onpenencuue  aacopOumMud  yKCycHOM  kucimotel  Ha|JIP1
Xpomarorpadus AKTHBUPOBAHHOM Yriie (PpOHTAIBHBIM XpoMaTorpapuyecKum
METOJIOM
2. [’KunakocTHas Paznenenne cmecu OpraHudeckux Kpacutened wmerogom|JIP2
Xpomatorpadust KOJIOHOYHOH Xpomarorpadpun
3. |TonkocnoiiHas WneHTnduKanus aMHHOKHCIOT METOJOM XpomaTorpaduu Ha|JIP3
xpomarorpadus Oymare
4. |Toukocnoiinas AHanu3 4YepHWI M MacT  METOAOM  TOHKocjioWHoi |JIP4
xpomarorpadus xpomarorpaduu
5. [['a3oBas xpomatorpadus |([I[puMeHeHHEe MeToma Xpomaro-Macc-criekTpomerpun uist|JIPS
aHAJIM3a OPTaHUYECKHX BEIICCTB

3amumra naboparopHoit padotsl (JIP), kouTposbHas padora (KP).

2.3.3 lIpumepHasi TeMATHKA KYPCOBBIX padoT
KypcoBas paboTa He mperycMOTpeHa y4eOHbIM IIIaHOM.

2.4 Ilepedyenb y4eOHO-METOANYECKOI0 O0ecneYeHHsl I CAMOCTOATEIbHOI PadoThI

00y4aroIMXCcH M0 JUCUMUIIJIMHE

[TepeueHp y4eOHO-METOMMUECKOTO OOECTICUEHHS AUCIUTUIMHBI 110
Ne Bun CPC BBINOJTHEHHUIO CAMOCTOSTENILHOM paboThI

1 | Odopmienue naboparopHsix |Cerues, C.H. Bricokoa¢dekTnBHas )KUAKOCTHASE XpoMaTorpadus: aHaIUTHKa,
pabot ¢dusnyeckass  XUMHS, pAClO3HABAHME  MHOTOKOMIIOHEHTHBIX  CHCTEM
[DnexTpoHHBI pecypce]: yuednoe nocobue / C.H. Corues, B.A. 'aBpununa. -
Onextpon. nan. - CII6: Jlams, 2013. - 256 c. - Pexwmm pgocryma:

https://e.lanbook.com/book/5108. - 3aru. ¢ skpana.
2 | Camocrostensroe uzyuenue |[Konroxos, B.JO. Xpomarorpadus [DaekTponHsiii pecype]: yuebnuk / B.1O.
Teoperndeckoro marepuana |Konroxos. - DnektpoH. naH. - CII6: Jlans, 2012. - 224 c. - Pexxum nocryma:

https://e.lanbook.com/book/4044. - 3arn. ¢ skpana.
4 IloaroroBka k Tekymemy |Metoauueckue peKOMEHAAIMY K OPraHU3aluy ay JUTOPHOM U BHEAY IMTOPHOU
KOHTPOJIIIO (camocTOsITENEHOM) pabOThI CTYICHTOB: MeTordeckue ykazanus / coct. T.I1.




Cropoxenko, T.b. Ilounnok, A.B. becmanos, H.B. Jlo3a. — Kpacnonap:
Ky0anckuii roc. yH-1, 2018. - 89 c.

VY4eOHO-METOIUYECKNE MaTepUasbl JUIsl CaMOCTOSITENIbHOM PadOThl 00yYaroIIUXCS U3
Yyciia UHBAJIMJIOB U JIML C OTPaHMUYEHHBIMHM BO3MOKHOCTSAMHU 310poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

JUist I ¢ HapyIIEHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA,

— B (opme ayauodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaitns.

JUnist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 1AL ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B mieyaTHOU hopme,

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBIA TepeyeHb MOXeET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcsi.

3. Oo0pa3oBaTe/ibHbIEe TEXHOJIOTMH, NPUMeHsieMble MPH OCBOCHUM JUCIHUNIHHBI
(MmonxyJis)

B xome wu3ydeHMs [OHCUMIUIMHBI MNPEIYyCMOTPEHO HCHOJIB30BAHUE  CIIECIYIOIIMX
00pa3oBaTeNbHBIX TEXHOJOTHMN: JICKIMHU, J1a0OpaTOpHbIC 3aHATHS, CAMOCTOsTENbHas paboTa
CTYJEHTOB.

KoMneTeHTHOCTHBI MOAXOA B paMKax IMpEenojaBaHUsl IUCUUILIMHBI peaju3yercs B
UCIIOJIb30BaHU N HHTEPAKTHBHBIX TEXHOJIOTHI U aKTUBHBIX METO10B (IpobieMHast jiekius, pabota
B MaJIbIX IPyIIax) B COYETAHUH C BHEAYIUTOPHOUN pabOTO.

NudopmaninonHble  TEXHOJOTHUH, NPUMEHSEMbIE TPU U3YUYEHUU  JTUCHUTLIIUHBIL:
HCITOJIb30BaHUE MH(GOPMAITMOHHBIX peCypcoB, JOCTYIIHBIX B nH(}OpPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnantuBHbIe 00pa30BaTeNbHBIE TEXHOIOTUH, IPUMEHSIEMBbIE IPU U3YUCHUN TUCITUTLTAHBI
— Ui JII C OTPAHMYECHHBIMU BO3MOXKHOCTSIMHU 3J0pPOBbSI MPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTallMi C UCIIOJIb30BAHUEM DIIEKTPOHHOM IOYTHI.

4. OueHoyHble CpeACTBa JUIA  TeKyllero KOHTPOJS  YCIeBaeMOCTH M
NPOMEKYTOYHOM aTTecTaluu

OneHouyHble CpeACTBa MpeIHa3HAYeHbl JJIs KOHTPOJS M OLEHKH 0Opa3oBaTelbHBIX
JOCTIKEHUH 00yJaromuxcs, OCBOUBIIMX MPOrpaMMy Y4eOHON TUCHMIUIMHBI «Xpomamozpaghus
OpP2aHUYEeCKUX 6eUjecme .

OneHouHbIE CpeCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpHaibl JUIsl IPOBEACHUS TEKyLIero
KOHTPOJIA B popme 3a/1au JyIsl pellieHus: B ay JUTOPUH, KOHTPOJIbHBIX BOIIPOCOB K JJAOOPaTOPHBIM
paboTam, ¥ IPOMEKYTOYHOM aTTecTaluM B popMe BOIIPOCOB K 3aUeTy.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYIIeil U MPOMEKYTOYHOM aTTecTAlluU

Kon n HaumeHoBaHue HaumeHoBaHME OLIEHOYHOTO CpPEICTBA
Ne PesynbraTel 00y4yeHus
HHIIKaTopa . IIpomexyTounas
n/n (B cooTBeTcTBUH C 1. 1.4) Texymmuii KOHTPOJIB
(B cooTBeTcTBHH C 1. 1.4) aTTecTauus
HIIK-2.1. OcymecTBuser | ymeer ocymectBisiTh | JlabopaTtopHas paboTa -
1 | Hecnenopanne pasnenenne cMmeceit
XUMHWYECKHX COEIMHEHWH | OpPraHMYeCKHUX BEMIECTB U
" MaTepuagoB ¢ | mx xpomarorpapuyecKyro




UCIIOJIb30BaHUEM nACHTHHUKALNIO
COBPEMEHHOT0 METOJaMH KOJOHOYHOH U
XUMHYECKOTO TOHKOCIIOMHOU
obopynoBaHus xpomarorpapun
BIIaJICET HaBbikamu | JIaGoparopnas pabora; Bonpoc Ha 3auete
UIIK-2.2. OG6pabatbiBaeT ! paTopras p p
MIPOBEACHUS 3anauu A7 pelieHus B
u aHaIU3UpPyeT
XpoMaTorpaduaecKkoro ay IUTOpUU
SKCIEPUMEHTANBHBIE
pasfeneHus W aHauu3a, a
JlaHHbIE, TIOJyYEHHBIE C
Takke ~ 00paboTkm  ®
UCTIOJIb30BaHUEM
o HMHTEpIpeTalnn
COBPEMEHHOU
o XpoMaTorpaduuecKux
XUMHYECKOH anmapaTypsl
JAHHBIX
HIIK-3.1. Ucnone3yer | 3HaeT OCHOBHBIE | 3amayd Ui PEIICHUS B Bormpoc Ha 3auere
COBpPEMEHHBIE XpoMaTtorpapuueckue ay IUTOpUU
TEOpeTHYECKHe METOJBl  pa3fieleHus Hu
IpeJCTaBICHUS UACHTHUKALUH
XMMUYECKOIl Hayku B | OPraHHYECKUX BEIECTB
9:1971
npo¢eCcCUOHATBHOM
JeSITEIbHOCTH
BIIAJIEET HaBbIKamMH | JIaboparopnas paborta -
HIIK-3.2. pasnencHus cMmecei
HnTepnperupyer OpPraHUYECKHUX  BEIIECTB
pE3yIbTaThl XUMUYECKOTO | METOAAMU  KOJIOHOYHOM
4 | BKCTIepUMEHTa Ha OCHOBE | XpoMmarorpapun U
COBPEMEHHBIX uAeHTUUKALUH
TEOPETUYECKUX pa3IMYHBIX  COEAMHEHHH
npeAcTaBIeHUN METOJOM  TOHKOCJIOMHOM
XxpoMmarorpapuu

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MM HHbIE MaTepPUAJIbl, HeO0OX0AMMBbIe IJISl OLleHKH
3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA JeATEIbHOCTH, XaPAKTEPHU3YIOLIHX 3TAlbI
(popmMupoBaHusl KOMIIETEeHIIHII B polecce 0OCBOEHUsI 00pa30BaTeJLHOM IPOrPaMMBbl

3aoanun 011 KONNeKMUGHO20 peUieHUs 8 ayOumopuu

1. TIpu xpomatorpadupoBaHMM B TOHKOM CJIO€ aMHJIOMHPUH, OyTaJuOH M AUMEIPOI
uMeroT BennmunHbl Rf paBubie 0,05; 0,60; 0,95 coorBercTBeHHO. Kakue W3 mepeuncieHHBIX
JEKAPCTBEHHBIX  BEILIECTB  COJEpKAaTcsi B  AHAIM3UPYEeMOM CMecH, eciau Impu €€
XpoMatorpaupoBaHUH B TE€X K€ YCIOBUAX MOJYUYEHO JIBa MSATHA HA pacCTOSIHUM 4,8 cM U 4 MM
OT CTapTOBOM JINHUH, & paCTBOpUTENH Ipoien 8,0 cm.

2. Bo3MOxHO 11 pa3zieneHue ypoTponuHa U GopmMaibieruja Ha XpomaTorpapuieckoi
IUTACTHHKE, eclu KO3 (UUMEHTHl pachpeneseHus s 3TuX BemecTB cocTaBisiioT 400 u 9,1
COOTBEeTCTBEHHO? [ Kakoro BellecTBa BBICOTA MOABEMA IMATHA Ha XpomaTtorpamme Oosblie?
HapucoBate xpomaTorpammy.

3. Ilpn anammze metogoM TCX NBYXKOMITOHEHTHOW CMECH, COJAEpIKallledl MpOIMa3uH |
JUIpa3uH, Ha XpoMaTorpaMMme oOHapy»KeHO JiBa NATHA co 3HadeHusMu Rfpasubivu 0,40 u 0,78
(BbIcoTa obeMa ppoHTa pactBoputens 10,0 cm). /lnamerpsl nareH cocTaBisioT 6,2 u 7,8 MM
COOTBETCTBEHHO. PaccuntaTh KO3((UIIMEHT CETEKTUBHOCTH U CTETNIEHb pa3eieHHs BEIIECTB.

4. VY nepxxuBaemble 00BEMBI MPH CKOPOCTU ra3za-HOCUTENS 45 MII/MUH COCTaBIISIIOT IJIst
neHrana 27 mi, ais rentadHa 51 mui, nig oktana 72 mul. Kakue U3 yKa3aHHBIX YTIJI€BOJOPOJIOB
NPUCYTCTBYIOT B aHAIM3MPYEMOW CMECH, €ClIM MPHU XpomarorpadupoBaHuu €€ IMOJyuyeHbl J[Ba
nuka: uepes 36 ¢ u 96 ¢ mociue BBeACHHS MTPOOHI?



5. BpluMciuTe BBICOTY, 3KBUBAJEHTHYIO TeopeTudeckod Tapenke H, ecnum Bpems
YIAEpP>KUBAHUSI HEKOTOPOr0 KOMIIOHEHTAa Ha KOJIOHKE JUIMHOM 3 M cocrtaBisier 4 muH 40 c, a
LIMPUHA [IMKA HA [1I0JIOBUHE €T0 BBICOTHI 2,8 C.

6. PaccumTtarh MaccoBylO JIOJII0O TEKCaHa, TENTaHa W OKTaHa B CMECH IO METOXIy
BHYTPEHHEN HOpMaIU3aliu, €CJIU TUIOIIAN UX MUKOB Ha XpomaTorpamme paBubl 305, 508 u 122
MM 2 COOTBETCTBEHHO. OTHOCHUTEIHHBIC MOMPABOYHBIE KOIPPHUIIUEHTHI BEIICCTB PABHBI: frexc =

0,96; frenr = 1,00 1 forr = 1,05.

7. Ha xpomarorpamme nosrydeHsl muku mpu 0,84 MuH (Heyaep:kuBaeMbIii KoMoHeHT H),
npu 10,60 mun (komnoneHT b) u 11,08 mun (Komnonent I'). Hupuna nukoB komnoneHTos b u I'

coorBerctByer 0,56 u 0,59 mMumH coorBercTBeHHO. JlnmmHa komoHku — 28,3 cMm, o0beM
cTaunoHapHo# (assl — 12,3 mi1, moaBmwKHON (a3sl — 17,6 M.
Paccuuraiire:

a) YHCII0 TEOPETUUECKUX TAPEIOK KOJIOHKH;

0) BBICOTY, DKBUBAJICHTHYIO TEOPETHUECKON Tapelke, YKaXKUTe, YTO XapaKTepU3yeT 3Ta
BEJINYHMHA;

B) KOO GUIUEHT yAepKUBaHUS 17151 KoMIoHeHToB b u [;

r) K03 PunmeHTH pactpenenenus KoMrnoHeHTos b u I';

1) K03 (HULIUEHT CeNeKTUBHOCTH U pa3pelieHue MUKOB KOMIOHEHTOB b u I

Hapucyiite xpomarorpammy.

8. Ilpu pazneneHuH Ha XpoMaTOrpapuUEcKOi KOJIOHKE ¢ 00BEMOM HETOABHKHOHN (ha3bl
1,5 mi1 u 00beMOM yJepKUBaHUS HEYAEPKUBAEMOI0 KOMIIOHEHTa 2,5 mil, coeauHenus b u I'
uMeroT KodduimeHTs! pactpeaencHus 5,0 u 15,0 coorBeTrcTBeHHO. () (HEKTUBHOCTH KOJIOHKH —
20 TeopeTnueckux Tapenok. PaccuuTtaiite, Oyaer iu noiHbeIM pasznenenue BeuiectB b u I'. Kakosa
JOJKHA OBITH 3()(DEKTUBHOCTH KOJIOHKHU, YTOOBI MOTYYUTh 6G-pa3ieneeHre KOMIoHeHToB b u ['?

9. Ha xononke A c¢ 256 TeopeTHMYECKMMHU TapelkamMH OOBEMBl YyJEp>KUBAHUS ABYX
cocenHux nukoB (I u 1) paBusl 5,0 u 6,2 M. Yucno TeopeTHUECKUX Tapesok KojdoHKU b BaBoe
Oonbiie U paBHO 512, a 00beMBI yAep)KUBaHUSI HE U3MEHWINCh. PaccunTaiiTe, BO CKOJIBKO pa3

M3MEHWIACh IIMPUHA KaXA0T0 MMUKa Y OCHOBAHMS U Pa3pelIeHUe MMKOB MpU NEePeX0e C KOJOHKHU
A Ha KonoHKY b.

10. Omnpenenute MPOIEHTHBI COCTaB KOMIIOHEHTOB Ta30BOM CMECH IO CIEAYIOIIUM
JAHHBIM, TIONYYEHHBIM C TMOMOIIBIO Ta30Boii Xpomarorpaduu (S-miomams nmka, M2, k-
MONPABOYHBIN KO3(PPHUIMEHT, ONpeeNseMblil UyBCTBUTEIILHOCTHIO AETEKTOpa XpoMaTorpada K
oTpeieIEeHHOMY KOMIIOHEHTY ):

KoMnoHeRTH CMECH S, Mm? k
[IPOMAH . .+ « « = o &« « o = & & = = 175 0,68
Tpomas - -+t A 008
[TeHTAH . « « & ¢ « « = = = « = = = 182 0,69
LIMKAOTEKCAH « « « « & &« « = = = + = 35 0,85

11. PaccumraiiTe NpOIIEHTHBINA COCTAB CMECH Ta30B MO CJIETYIOIIUM JaHHBIM, ITOJTy4YEeHHBIM
IIpU ra3o0BOM XxpomaTorpaduu cMecu:



ey

Rapuaur [ Bapuanr 11 Bapyant 1] Bapyaur 1Y

Ias _ ™

$» | s k $ k $ %

llpomes , .| 216 | 4,13 155 | 0,68 | 300 | 1,13 205 | 0,68
Byraw . . .| 312 | 1,11 | 218 [ 0,68 - | = | ‘97 [ 068
Llukaorexcan| 34 (1,08 28 | 0,85| 18 (1,08 48 | 0,85
Mpomtaex .| — | - -] - -— - 22 | 0,65

12. PeakuuoHHyX0 MacCy IIOCIE€ HMTPOBAHMS TOJIyOJla INPOAHAIU3ZUPOBAIU METOAOM
ra30’KUIKOCTHOH XpoMaTorpaduu C NPUMEHEHHEM STWIOEH30Jla B KadecTBE BHYTPEHHETO
cragpapra. OmnpenenuTs NPOLEHT HENPOPEarupoBaBIIErO  TOJNyojda IO  CIEAYIOLIUM
JKCIIEPUMEHTAIBHBIM JaHHBIM:

. Bapuantet . . . . i Il 1y

Baato Toayoaa, r 12,7500 15,2605 8,5412 25,1639
Bueceno 3THaGeH-

3004, T .« . . . 1,2030 11,0865 2,7522 11,2873
Sronyonar MM2 . . 307 108,5 55,3 80,7
Rroayona « « + « o 1,01 0,79 1,01 0,794
Sarungensonas MM2 . 352 157,7 80,1 109,2
Rstun6ensora + + o 1,02 0,822 1,02 0,822

13. Omnpenenute TPOIEHTHBI COCTaB KOMIIOHEHTOB Ta30BOM CMECH IO CIEAYIOIIUM
JTAHHBIM, TIOTyYE€HHBIM C TIOMOIIBIO Ta30BOI XpoMaTorpaduu:

Bapuaur [ Bapunanrt 11
a3 S k Tas Ay k
Jtavon . . . . . . 3524,2( 0,64 || Metan . . . . . . 207 | 1,23
Mertanoa . . . . . 13,4| 0,58 3TaH . . . . . 4 11,15
Bapnaurt 111 Bapuanut [V
I'a3 ) k a3 S k
Juunrpobenson . .| 305 | 1,22 || Dtunamerat . . .|305,2 | 0,79
HurpoGeuson . . . 12 [ 1,07 || 3ranon . . . .. 11,7 | 0,64
_ vy




14. PaccunTaiiTe MpOLEHTHBIN COCTAB CMECH T'a30B IO CIEAYIOIINM JaHHBIM, TOJTY4YE€HHBIM
IIpH Ta30BOM XpomaTorpaduu cMecu:

T . = ETORY N oo i i : = i S

-E’.apuan'rl hapuaur It .‘ VBapulz;Hr‘lI;

Taa A k Taa S k a3 S k
Benszon . .|20,6/0,78/{ o-Kcunoa . . |16,7/0,840|[ Beraon . .|[85(1,00
Tonyon . .1}22,9|0,79|| #-Kcunoa .{20,3[0,812)| Fekcan . .[27}1,11
drunbeitzon . |30,5(0,82| n-Kcnnoa . |,8,5[0,812|| Mponunen .|34|1,08
Kymon . . .|16,7{0,84| D runbenson . {30,4(0,820| Stanon . .|[1L1,77

Konmponwvnsie 6onpocwt Kk 1ad0opamopHsim padomam
Jlabopamopnas paboma Nel

1. Uemy paBHa BelIMUYUHA YIEIBbHOMN a1copOIuun?

2. Kakue cyumecTBylOT ypaBHEHHUS, IO3BOJIIOLIME aNIPOKCHUMUPOBATH H30TEPMY
azcopoiun?

3. B uem mpeuMmymiecTBa OJIIIOCHTHOH Xpomarorpaguu mepen (HpOHTAIBHOW W
BBITECHUTEIHHOU?

4. HapucyiiTe BBIXOAHYI0 KpPUBYIO TIpH  (POHTAIBHOM CIOCOOE  TMOJNyYEeHHS
xpomarorpamMmmbel cmecu coeaunenuii A, B u C, ecam koddduuueHTs pacrpenencHus
yBenuuuBarores oT A k C.

5. Kak cBsizanbl popMma rmuka ¢ BUIOM U30TEPMBI COpOIIHN?
Jlabopamopnas paboma Ne2

1. HaszoBute OCHOBHBIE MapaMeTpbl XpomarorpauyecKux MHUKOB U CIOCOOBI HX
OTIpeIeNICHUsI.

2. Or kakux (akTopoB 3aBUCHUT PPEKTUBHOCTH XpOMaTOrpapuueckoid KOJOHKH IO
MO/JIETHN TEOPETUUECKUX TapesoK?

3. [loyuemy B KOTUYECTBEHHOM XpOMaTOrpaduueckoM aHajan3e MPeANOYUTAIOT U3MEPSITh
BBICOTY y3KHUX U TIJIOMIA/h ITUPOKUX MTUKOB?

4. MOXHO 11 cJieNaTh BBIBOJ O MPUPOJE BEIIECTBA HA OCHOBAHUH XpOMATOTpaduIecKux
JaHHBIX?

5. Kak 3aBucut Bpemsi (00beM) yIEpKHUBaHHUS OT PACTBOPUMOCTH COCTUHEHUS
BITOJIBIKHOM (haze?

6. Uto Takoe MepTBbIit 00beM KoJoHKH? Kakue 00beMbl OH B ce0st BKITFOYAeT?

7. Uro Takoe OTHOCHUTENbHBIM YIEpKUBAaEMbli OObBEM U OTHOCUTEIBHOE BpeEMs
yAEpKUBaHUS?

8. TloueMy B xpoMarorpau4ecKkyr0 KOJIOHKY BBOJISAT OOBIYHO MaJible KOJHUYECTBA
OIIPEAEIAEMBIX COETUHEHUN?

9. Uro sBriseTcst Hanbosee BaAXKHOM MPUIUHON Pa3MBITHSI XPOMATOTpaPUIECKOTo uKa?

10. Kak »KcIepMMEHTaIbHO OIPENEIUTh BBICOTY, OSKBHUBAJIECHTHYK TEOPETHYECKON
Tapenke?

Jlabopamopmuas paboma Ne3



1. Kak oOHapyXUBaioT U UACHTU(PUIHUPYIOT KOMIOHEHTHI HAa OyMa)KHBIX M TOHKOCIOWHBIX
XpomaTorpaMmax?

2. Kakue MeTo1bI HO3BOJIAIOT XpOMaTOrpapupoBaTh OTHOBPEMEHHO HECKOJIBKO 00pa3iioB?

3. Hanummre cxemMy B3auMOJCHCTBUS HUHTHAPHHA C aMUHOKHCIIOTAMH.

4. Ha yem OCHOBaH MPUHIIMII pa3esieHUs] aMUHOKHUCIOT Ha aHMOHOOOMEHHBIX cMOJIax?

5. Tlouemy cnemyer wu30erarb HaHeceHHA OONbIIMX OOBEMOB MPOOBI  IpH
xpomMarorpadupoBanuu Ha Oymare?

6. M3obOpasute ¢(opMy MSITHa HA TUIOCKOCTHOH XpOMAaTorpaMMme, COOTBETCTBYIOIIYIO
JMHEWHOM, BBIMMYKJIONW U BOTHYTOH U30TEpPME COPOIIHH.

Jlabopamopuas paboma Ne4

1. Yro xapaktepusyeT BenuuyrHa Rt B XxpoMmaTorpaguu 1 Kak ee Onpeaessitor?

2. B xakom uHTepBasie U3MeHsAeTcs BenrunHa Ri? OT yero 3aBUCHUT 3Ta BEJIMYMHA U KaKHe
YCIIOBUS HY>KHO MOJJIEPKUBATH MTOCTOSSHHBIMHU MIPH MPOBEICHUHU YKCIIEpUMEHTa?

3. Kakue BbI 3HaeTE METO/BI ICTEKTHPOBAHKS B TOHKOCIIOHHON Xpomarorpaduun’?

4, Kakum oOpazom wu3 pganHeix TCX omnpenensercs BenuyuHa KoddduimenTa
yAEpKUBaHUS?

5. Koo dunuent pacnpenenenus komnonenta A 6osnblie, ueM komnonenta B. CpaBuute
VRr(A) 1 Vr(B); Ri(A) u Ri(B).

6. Kakum 00pa3oM MOXHO OMpEIeNUTh KOHIIEHTPAIlMM KOMIIOHEHTOB CMECH IOCIe
paznenenus merogom TCX?

Jlabopamopnas paboma No5

1. Kakue mpeumymiecTBa JaeT MPOrpaMMUPOBAHHME TeMIeEpaTypbl B TIa30BOMU
xpomarorpaduu?

2. Kax Bpruucnuth 3()(peKTUBHOCT KallMJUIIPHON KOJIOHKU B Xpomatorpadun?

3. CpaBHute 3((HEKTUBHOCTH PA3IMUHBIX BAPHMAHTOB Ta30BOM M KHMJKOCTHOM
xpomarorpaduu. Kak ee moBoicuTh?

4. CpaBHHMTE CKOpOCTh IIOTOKa TOABWKHOW (ha3bl B Ta30BOM M JKUAKOCTHOM
xpomMarorpadumu.

5. Kakyro HenoaBwkHylo a3y B Ta30KUAKOCTHOW XpomaTorpaduu Ha3bIBAIOT
CEJIEKTUBHOW?

6. ITouemy mpu KUCIIOJIB30BaHUU B KAa4€CTBE JETEKTOpA KaTapoMeTpa TEIIONPOBOAHOCTh
ra3a-HOCUTEIS JOJIKHA ObITh KaK MOYKHO OOJIbIIEH?

7. BennunHa curHana Kakux JIeTEKTOPOB B ra30BOM XpoMaTorpa(uu 3aBUCUT OT IPUPOIbI
ra3za-HocuTes?

8. HapucyiiTe 3aBUCUMOCTb BBICOTBHI, JKBUBAJICHTHON TEOPETHUECKON TapesKke, OT
CKOPOCTH MOTOKA MOABMKHOM (ha3bl B ra30BOi XpoMaTorpaduu.

9. Kakue neTekTopsl NpPEANOYTUTENIEHEE B XpOMarorpauyeckoM aHaluze —
YHUBEpCaJIbHbIE WIH CEIEKTUBHBIE?

3a‘leTHO'3K3aMeHaHI/IOHHble MaTepHaJbl AJIA HpOMe)KyTO‘lHOi;I aTrecraluuu
(3x3ameH/3a4eT)

1. Cnucox éonpocos onsa noozomoeku K 3aueny

1. OOuue cBeeHus 0 XxpoMaTorpadpum.

2. CriocoObl oy4eHust XpoMaTorpaMM. XpomaTorpaguueckue napameTphl.
3. Kimaccuueckast Teopust XxpoMaTorpauueckoro pasaeneHms.

4. Kunetnueckasi TeOpusi XpoMaTorpadhuueckoro pasieeHusl.



5. [lonsiTe 0 dakTope pa3pemeHus.

6. O011as xapakTepuCTUKa METOA Ia30BOil Xxpomarorpaduu.

7. O011ee ycTpoMCTBO ra30BOro xpomarorpada.

8. Bunbl 1eTeKTopoB B ra30Boi XpoMaTorpagpum.

9. HenmoasrykHbIe (a3l A1 ra30BOM XpoMaTorpadum.

10. KooHku B ra3oBoii XpoMaTorpagum.

11. ITpumenenne ra30XuaAKOCTHOU XpoMarorpadun. MHIEKCH yaepKUBaHUS.

12. KauecTBEHHBIHN U KOJIMYECTBEHHBIN ra30XpOMaTOrpapuuecKuii aHam3.

13. Coueranue xpoMaTorpaduu U CeKTPOCKOMUU. XPOMATO-MacC-CIIEKTPOMETPHSI.
14. O61mas xapakTepucTUKa METO/1a )KUIKOCTHOM XpoMaTorpaduu.

15. BeicokoaddhekTuBHas )KUIKOCTHAs XxpoMarorpadus. Anmaparypa aiss BOXKX.
16. Buasl nerekropos B BOXX.

17. PactipenenurenbHas xpoMarorpadus. I00TPOIHBIN Psii pACTBOPHUTEIICH.

18. XKunakoctHast ancopOIHOHHast XpoMaTorpadusi.

19. Monnas xpomarorpadus 1 €¢ THIIBI.

20. OcHOBHBIE TPUHILIUIIBI TEIb-XpoOMaTorpaduu.

21. O61ue NpUHIUIBI U BUABI TOHKOCIOWHOM XpoMaTorpaduu.

22. IlpuMeHEeHHE TOHKOCIOWHON XpomaTtorpaduu s WACHTU(GUKAIMHA Pa3IMIHBIX KIacCOB
OpPraHHYECKUX BEIIECTB.

23. Cepxkpurtuyeckas ¢uronHas xpomarorpadus. Anmaparypa miust COX.

24. Dnextpodopes. [Ipumenenue nekTpopopeTHIECKUX METOIOB.

Kpurepun oueHnBanus pe3yJbTaTOB 00y4eHUs
Onenka Kpurepuu onieHuBanus 1o 3auery

CTyneHT yCHemHO OCBOWMJI BCE paslielbl WM3Yy4aeMOM JIMCUUILIMHBI,
CaMOCTOSITENIbHO BBIMIOJNHWJI W 3aIlUTWI  J1a0OopaTOpHBIE paboTHI,

«3aYTEHOY» 4 :
6a30BBIif copmupoBan CUCTEMY 3HAaHUU " YMEHUN B obJiactu
VPOBEHD XpomarorpauuecKkux METOAOB pa3/eNieHUs U aHaIh3a OPraHUYECKUX

COEIMHEHUH, B KOTOPOW MOTYT IPUCYTCTBOBATh OIMIMOKH U TOMYILEHUS,
HE UMEIOIINEe MPUHIMIHATBHOTO XapaKTepa.

CTylIeHT MmoX0 BJaJeeT TEOPETUYECKHMM MaTepualioM, HE CIIOCOOEH
CaMOCTOSITENIHO 3alIUTUTH JIa0OpaTOpHBIE pabOThI, CHUCTEMa 3HAHUU B
obmacti xpomaTtorpadUuecKuxXx METOJOB pa3leieHusT W aHaln3a
OpPTaHUYECKUX COEAMHEHUU COICPKUT OOINBIIOE YMCIO OLIMOOK, JHO0
BOBCE HE c(hopmMupoBaHa.

«HE 3a4TEHO»
menee 50%,
YPOBEHb HE

chopMUpoBaH

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— Ip¥ He0OXOAMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISETCS JOTIOJHUTENFHOE BpeMs /7S OATOTOBKM OTBETA Ha SK3aMEHE;

— TIpH TIPOBENICHUH TIPOIICAYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAyCMAaTPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYATBHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWIOB TIPOIEIypa OIICHWBAHUS pE3YJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa oneHHBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JI71st T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,



— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jis 11 ¢ HapyIICHUSIMH CITyXa!

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JII ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YueOHasi auTeparypa

1. Kontoxos, B.}O. Xpomarorpadus [DnextponHsli pecypc]: yuebnuk / B.FO. KoHroxos.
- DnektpoH. aaH. — CII6: Jlans, 2012. - 224 c. - https://e.lanbook.com/book/4044.

2. CprueB, C.H. BricokodpdexTruBHAS KUIKOCTHAS Xpomarorpadus: aHAIATUKA,
du3nveckas XUMHs, pPaclO3HaBaHUE MHOTOKOMIIOHEHTHBIX CHUCTeM [DIIEKTPOHHBIH pecypc]:
yaeoHoe mocobue / C.H. Corues, B.A. 'aBpuimHa. - OnekTpoH. naH. - CI16: Jlans, 2013. - 256 c.
- https://e.lanbook.com/book/5108.

5.2. llepuoanyeckasi JuTepaTypa

1. )XXypHan aHaIMTHYECKOW XMMHUHU - POCCHICKHIA HAYYHBIH JKypHAaJ, ITyOIHKYIOIIHA
CTaTbU 10 TEOPETHUUYECKUM M HEKOTOPBHIM MPUKIAJAHBIM BOIPOCAM AHAIMTHYECKOM XUMHUH, OH
UHPOPMHPYET YUTATENs] O HOBBIX HANPABJICHUSAX B PA3BUTHU aHAJUTUYECKHX METOJIOB, IPOO U
aHAJIUTOB, O HOBBIX MNpHOOpax, MHCTPYMEHTaX M peareHTax. boiblioe MecTo OTBOAUTCS
npo0iieMaM, BO3HUKAIOIIMM IIPU aHAIN3€ JKU3HEHHO BAXKHBIX CpeEJl, TAKUX KakK BOJA U BO3IYX.
PaccmarpuBaroTcsi BOIpOCHl OOHAPYKEHUS U ONpe/IeIeHUs] HIOHOB METAJJIOB, AHHOHOB, a TaKKe
Pa3IUYHBIX OPraHUYECKHUX U IPYTUX BEIECTB.

2. CopOunoHHbBIE U Xpomarorpaduyeckue Mpolecchl - POCCUHCKUI HayuyHBIH >KypHal,
nyOauKyromuii padoThl, MOCBSIIEHHBIE HCCIEIOBAHUIO CTPYKTYPHl U CBOMCTB NPUPOIHBIX U
CHUHTETUYECKUX COpPOEHTOB, HOCHUTENCH, HOHOOOMEHHBIX TIpaHYJbHBIX U MeMOpaHHBIX
MaTepuasoB; TEPMOJMHAMUKH, KHUHETUKHM M JUHAMUKU COPOLMOHHBIX, HWOHOOOMEHHBIX,
MEMOpaHHBIX  IPOLECCOB; TEOPETHUECKUX M  MPAKTUYECKHX  AaCMEeKTOB  Pa3JIMYHBIX
XpomaTorpauueckux MeToaoB. B Temaruky KypHalla TakKe BXOJIUT OCBEUIEHHE paboT Mo
CHUHTE3Y, MOJU(PHUIMPOBAHUIO, U3MEHEHUIO CBOICTB COpPOEHTOB M HOCHUTENEH B Mpolecce UX
AKCIUTyaTalu; KWHETHKE U MEXaHU3My (OpPMUPOBAaHNS HOHOOOMEHHBIX IJIEHOK, TOBEPXHOCTEH,
reTepOCTPYKTYP; MOAETHUPOBAHNIO COPOLIMOHHBIX, HOHOOOMEHHBIX 1 MEMOpaHHBIX MPOIECCOB, A
TaKK€ TMPUMEHEHUI0O HOHOOOMEHHBIX, COPOIMOHHBIX U MEMOpAaHHBIX TEXHOJIOTMH B
IPOMBIIIJICHHOCTH, OXPaHE OKpY’KaloUled cpelbl, MeauluHe, (apmakonee, KpUMHUHAIUCTUKE,
CEJIEKTUBHOM JIETEKTUPOBAHUH.

5.3. UnTepHeT-pecypcbl, B TOM 4YHCJe COBpeMeHHbIe NpodeccHoHAIbHbIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMBbI
DJ1eKTPOHHO-0UbIM0oTeuHbIe cucTeMbl (IBC):
DBC «FOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
3BbC «ZNANIUM.COM» www.znanium.com
3bC «JIAHb» https://e.lanbook.com
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IIpodeccnonanbHbie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/



https://e.lanbook.com/book/4044
https://e.lanbook.com/book/5108
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/

Scopus http://www.scopus.com/
ScienceDirect wwwe.sciencedirect.com
Kypnansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXUBBI BEAYILUX 3alaIHBIX HAYYHBIX )KypHaIoB Ha Poccuiickoi
iatdopme HaydHbIX )xypHatoB HOUMKOH http://archive.neicon.ru
7. HaumoHanmpHass »yeKTpoHHas OubnuoTeka (AOCTyn K DJIEKTPOHHOW OuOmmoTeke
nuccepraiuii Poccuiickoit rocypapcrsennoii oubnmuorexu (PI'B) https://rusneb.ru/
8. DmnexrponHas koyuekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

aprwn

Pecypchl ¢BO0OOIHOIO T0CTYHA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHACKUX aAuccepTanmii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. HWudopmanuonnas cucreMa "EqmHoe 0KHO JocTymna K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

5. Enunas xomiekius nudpoBeIx 00pa3oBaTeIbHBIX pecypcos hitp://school-
collection.edu.ru/ .

CoOcTBeHHBIE 3J1eKTPOHHBbIC 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'y:

1. Cpena moaynapHOTO AuHamMuueckoro oOyueHwus http://moodle.kubsu.ru

2. baza yueOHBIX MIIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOJINKalui 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIIMOHHBIX PeCypcoB Kadenpsl HH(HOPMALIMOHHBIX
oOpazoBaTenpHBIX TexXHOMOrHH http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

6. MeToanyeckue yKazaHus JJs1 00y4al0IMXCs 0 0CBOEHUIO THCIUIITMHBI (MOLYJIs1)

VYcenenHoe u3yyeHue AUCHUILUIMHBI « XpoMaTorpadusi OpraHMueCcKUX BEIIEeCTBY» TpeOyeT
OT CTYJICHTOB PETYJIIPHOTO MOCEHIECHHUs JICKIIUH, a TakKe aKTUBHOW pabOThl HA MPAKTUUECKHUX
3aHATUAX, BBIIIOJHEHUSI TECTOBBIX MPOBEPOUYHBIX PAOOT, BHIMOIHEHUS U 3aIUTHI JJAOOPATOPHBIX
paboT, 03HAKOMJIEHHUS] C OCHOBHOM U JIOMOJHUTEILHON PEKOMEHYEMON JIUTEPATyPOH.

IIpy NOArOTOBKE K JIEKIIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEH/IYETC:

1) mpocMOTpeTh 3amucd OpPEbIIylied JEeKIUH M BOCCTAaHOBUTh B MaMSATH paHee
W3Y4EHHBII MaTepuall;

2) 0Gersyio MPOCMOTPETh MAaTE€pHUaN MPEACTOSMICH JICKIIMH, C LENbI0 JIYUIIero yCBOCHUS
HOBOT'O MaTepHaa;

3) caMOCTOSTEIBHO MPOPadOTaTh OTIENbHBIE (PPArMEHTHI TEMbI MPOILION JICKIMH, €CIN
3TO HEOOXOMMO.

HpI/I KOHCIICKTUPOBAHUU JICKIIUOHHOT'O MaT€purajia CTyACHTaM HY>KHO CTPEMUTLCA KPaTKo,
CXEMaTH4YHO, MOCJIEJOBATEIbHO M JIOTHYHO (PUKCHPOBATH OCHOBHBIE TIOJIOKEHHS, BBIBOJIBI,
0000meHNsT 1 GOPMYITHPOBKH, HE THITASICh 3alUCaTh BECh MPEMOaBaeMblii MaTepual CJIOBO B
CJI0BO.

[Ipyu MOATrOTOBKE K JIAOOPATOPHOMY 3aHSATHIO PEKOMEHIYETCS:



http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
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http://school-collection.edu.ru/
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1) BHUMATEIBHO H3YYUTh MaTepHal MPEACTOSIIeH padOTHl M COCTaBHTh IUIAH ee
BBITIOJIHEHMS,

2) yIenuTh MOBBIICHHOE BHUMaHHE SKCIEPUMEHTAIbHBIM OCOOCHHOCTSM IPECTOSILEH
paboThI (MCTIONIBb3yEeMBbIM pEaKTUBAM U 000PYIOBAHHUIO, a TAKXKE TEXHUKE PAOOTHI C HUMH),

Bbimonuate nabopaTropHyto paboTy HEOO0XOAMMO aKKypaTHO U IOCIEI0BaTelbHO,
OTpa’kasi BCE €€ OCHOBHbBIE JTambl B Ja0OpaTOpHOM >KypHaie. [[ng ycremHoi 3amuTsl
1abopaTopHOil paboThl HEOOXOAUMO TIIATEIBHO U3YUYUTh JIEKLIMOHHBIN U, €CJIN 3TO HE0OX0AUMO,
JIOTIOJTHUTEIIBHBIN TEOPETUUECKUN MaTepual 1Mo TeMe paboThl, a TaKkKe MPAaBUIBHO 3allOJHHUTH
71a00paTOPHBIN XKypHai, clienaB Bce HEOOXOAMMBbIE pacdeTbl U cHOPMYJIUPOBAB BBIBOJBI IO
poJIeNIaHHOM paboTe.

IIpy DOArOTOBKE K NPAKTUYECKOMY 3aHATHIO PEKOMEHIYEeTCsL:

1) 03HAKOMUTBCSI C TEMOH U TJIAHOM 3aHSTHS, YTOOBI BBIICHUTD KPYT BOIIPOCOB, KOTOPHIE
OyyT 00CY>X1aThbCs HAa 3aHATHU;

2) mopaboTaTh C KOHCHEKTOM JIEKIIMHM IO TEME€ 3aHATHUS, a TaKXKe O3HAKOMHTBHCS C
peKoMeHaAyeMol JuTepaTypoil U (Ipu HEOOXOAMMOCTH) JOIMOJHUTEIbHBIMH HCTOYHHKAMU
uHpOpPMALUU B BHJIE TIEPHOAMYECKUX U3AaHni 1 IHTepHEeT-pecypcoB.

IIpu BBINONIHEHUH NPAKTHUECKOH pabOoThI CTyIeHTaM HE0OXOAMMO OTMEUYaTh T€ BOIPOCHI
U pa3Jelbl, KOTOPbIE BBI3BIBAIOT y HUX 3aTPYAHEHUS. C IENBI0 MOCIEAYIOMEeH KOHCYIbTAluN Y
npenojaBatens. Kaxaplii CTYJEHT NOJDKEH CTPEMHUTbCS aKTHBHO paboTaTh Ha MPAKTHUYECKHX
3aHATHUSX U YCIEIIHO BBIOJIHATH TECTOBBIE TPOBEPOYHBIE PAOOTHI.

CamocrosrenbHas paboTa Hapsay € ayIUTOPHOM MpPEICTABISET OJHY M3 BaKHEMIIMX
dopMm ydebHOro mporecca. CaMocTosTenbHas paboTa — 3TO TUIAaHUpyeMasi paboTa CTYACHTOB,
BBINOJIHSAEMAsT MO 3aJaHUI0 M IPU METOAMYECKOM PYKOBOJCTBE MpernojaBaTelsi, HO 0e3 ero
HermocpeAcTBeHHoro yvactusi. CaMmocrosiTenbHas paboTa IpenHa3HaueHa HE TOJBKO JUIs
OBJIa/ICHUS NIPEACTABICHHON TUCIMITIIMHOM, HO U Ui (POPMUPOBAHMSI HABBIKOB pabOThI BOOOLIE,
B y4eOHOW, Hay4yHOU, MPO(EeCCHOHAIBHOW AEATEIEHOCTH, CIIOCOOHOCTH NPUHHMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMbl, HAXOAUTh IPAaBUIIbHbIC
pEIIeHus H T.JI.

B ocBoeHMH TUCHMIIIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyallbHas ydyeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepHaa.

WupuBuayanbHble KOHCYJNBTAIlMM IO TPEAMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CHOCOOCTBYIOLIMM HMHAWBUIYAINU3alMU OOY4YE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTelieM M OOYyYaroIlUMCs HMHBAJIUIOM WM JIMIOM C OTPaHUYECHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepna/JibHO-TeXHHYeCKoe o0ecniedeHHe M0 JUCHHUILJIMHE (MOY.T10)

HanmeHoBaHue CriennaIbHBIX OCHAIIEHHOCTD CTIEIHATBHBIX [NepeyeHb TUIIEH3MOHHOTO
NIOMEILECHUI HOMEILEHUI IPOTPaMMHOTO 00ecTiedeHus
VYuebOHble ayJIUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows;
MPOBEJEHUS 3aHATHI JIEKIIMOHHOro | TexHuueckue cpencrsa oOyuenus: | Microsoft Office
THUIA 9KpaH, MPOEKTOP, KOMIIBIOTEP
VYuebOHbie ayJIUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows;
MIPOBECHNUS sansaTud | TexHuueckue cpencrsa ooyuenus: | Microsoft Office

CCMHUHAPCKOro Tulla, 'rpyldIlOBbIX U | 3KpaH, IPOCKTOP, KOMIIBIOTEP
WHAWBUAYAJIbHBIX KOHcyﬂbTaHHﬁ,

TEKYILEro KOHTPOJIS u
NPOMEKYTOYHOU aTTeCTAlUH

Y4eOHbIe ayTUTOpHU it | MeOenb: yueOHast meOeIb Microsoft Windows;
npoBeneHust abopatopHbix pabot. | TexHuueckue cpencrsa ooyuenus: | Microsoft Office
JlaGopatopust opraHmdecKOi XUMHH | TIEPEHOCHOE MYJIbTUMETUNHOE

(aya. 410C) 000pyI0BaHUE (HOYTOYK,

MIPOEKTOP)




ObopynoBanue:

CICIMATN3APOBAHHAS
nabopaTopHass  MeOenb  (CTOJBI,
CTyNbs, MWKa(bl IUIsI PEaKTHBOB U
00opyoBaHus, BBITSDKHBIC
mKadpl), CpPEICTBA  MOXKAPHOUH
0€30MaCHOCTH W OKa3aHUs MEepBOit
MEIHUITTHCKOMN TTOMOIIIH,
XIMHYeCKas nocyna u
obopynoBaHue, BECHI

nmabopaTopHbIe eKTpoHHBIE A&D
EK-410i, snekrporumtkn — 10 .,
CYHMIWIBHBI  mKad,  MeIanku
MEXaHW4YeCKUe — 8 IIT., MELIAIKH
maruutHeie IKA HS 7 — 8 mr,,
pOTalMOHHbBIE HCHIAPUTENN — 2 IIT.,
pedbpakromerp UPD-454 B2M,
puOOpPHI TSt oTpesieNIeHuUs
temneparypsl miasneHus [1TI1 — 8
IIT., XUMHYICCKHE PEaKTHUBBL

Kypconas pabota He mpeaycMOTpeHa YIeOHBIM ILIAHOM.

VYuebOHbie ayJIUTOPHU JUIst
KypCOBOTO MPOCKTUPOBAHUSI
(BBITTOJTHEHHUS KYPCOBBIX paboT)

HJ’IH CaMOCTOSITeILHOMI pa6OTBI o6yqa}om1/1xc51 npeayCMOTPCHBI IIOMCIICHU A,
YKOMILJICKTOBAHHBIC CHCHI/IaHHSHPOBaHHOﬁ MC6€JII>IO, OCHallICHHBIC KOMHBIOTepHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IIOJAKIOYCHHUA K CCTH «I/IHTepHeT» 1 obeclieyeHneM A0CTYyIIa B JJICKTPOHHYIO

UH(POPMALIMOHHO-00pa30BaTENBHYIO CPETy YHUBEPCUTETA.

HaunmeHoBaHue TOMENIEHUN 19
CaMOCTOSTETFHON pabOTHI
oOyJarommxcs

OcHaIleHHOCTb MOMEIEHUN I
CaMOCTOSTENIEHON pabOTHI
oOyJaromuxcs

HepequL JIJMIOCH3MOHHOI'O
IporpaMMHOIO obecreyeHus

TTomemieHue i1t caMOCTOSATEIHLHOM
paboThl o0yuaronmxcs (YUTaaIbHBIH
3an HayuHoit OubamnoTexn)

Meobenb: yuebHas mebOenb
Kommnexkt  crnenmann3npoBaHHON
MeOelH: KOMITbIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHUKaA C IIOAKJIFOUECHUEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«HTepHeT» W JOCTYIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aIUH,
BeO-KamMephl, KOMMYHHKAI[HOHHOE
obopynoBaHue, oOecrneunBaroIee
JA0CTyn K CEeTHU HUHTCPHET
(mpoBoHOE coeMHEeHue u
0ecrpoBOTHOE  COEIUHEHUE IO
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

TTomemnieHue it caMOCTOSATEIILHOM
paboTsr oOygarontuxcs (ay.
401C)

Meoben: yuebnas mebenb
Kommuiexkt  cnenuanu3npoBaHHOM
MeOeJn: KOMITBIOTEPHbIE CTOJIBI
O6opynoBanue: KOMITBIOTEpHAs
TEXHHKa C TOAKIIOUCHHEM K
nH}opMannoHHo-
KOMMYHHUKaIIMOHHOH
«WHTEpPHET» W nocTynoM B
9NEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTeNbHY IO cpeny
0o0pa3oBaTeIbHON  OpTaHM3AIUH,
BeO-KaMephl, KOMMYHHKAIIHOHHOE

CCTHU

Microsoft Windows;
Microsoft Office




o0opymoBaHue, 0O0CCIICYHBAOIICE
JOCTYml K  CEeTH  HHTEPHET
(mpoBoaHOE COEIMHEHHE u
OecrpoBOMHOE  COCIMHCHHE MO
texnosorun Wi-Fi)




