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1 Hesan u 3a1aum U3y4YeHU s JUCUMIIIIMHBI (MOXYJIs1)

1.1 llean ocBOEHUNA TUCHUILIHHDI

enbio TuCHUIUIMHBI « XpoMaTorpadusi OpraHM4ecKUX COSAMHEHU» 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 y4yeOHOW MUCIMIUIMHBI « XpoMaTorpadusi OpraHnueCcKuX COSAMHEHUN» COCTOAT 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

Hucuummmaa «Xpomarorpadusi OPraHMYECKUX COCAWHCHHI» OTHOCHUTCS K YaCTH,
dbopMupyeMoil yuacTHuKaMu oOpa3oBaTeNnbHbIX oTHOMIEeHUH bioka 1 "{ucuurniuasl (Momyu)"
y4e0HOr0 IUIaHa, W SBJICTCS JUCIHUILIMHON O BBIOOPY. B cooTBeTcTBHM ¢ pabounM ydeOHBIM
IUTAHOM JIMCLUIUINHA U3ydaeTcs Ha 4 Kkypce. Bu mpoMexyTouHOi aTTecTaliu: 3a4er.

N3ydyennro qucuuruinabl « Xpomatorpaduss OpraHuIecKiuX COCIUHEHUN» MPEAIIeCTBYET
M3y4YeHUE JUCIUIUIMHBI « AHATUTUYECKAs XUMUSD).

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

JOCTHIKCHUA KOMIICTCHIITUN

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): 60 60
3aHATHsI JICKIIMOHHOTO THIIA 20 20
71a00paTOPHBIE 3aHATHS 40 40

MPaKTHYECKUE 3aHATHS
CEeMHHAPCKHE 3aHSATHS

Huas koHTaKTHasi padora:
Kontpoinb camocrostensHoi pabotsl (KCP) 2 2

IIpomexxyTounas arrecraius (MKP) 0.2 0.2
CamocrosiTeJibHAsl pa00Ta, B TOM YHCJIe: 45.8 45.8
Odopmnenre 1a6opaTOpHEIX PaboT 15 15
CaMOCTOSTENBHOE U3YYEHHE TEOPETHUECKOTO MaTepUana 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 62.2 62.2
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 - 12 10
3. JKuakocTtHas xpomaTtorpadus 31 4 - 12 10
4. ToHkocnoriHas Xxpomarorpadus 24 4 - 12 10
5. CrienabHbIE BHJIBI XpOMaTOrpadun 16 4 - 4 10
HUTOI'O no pazdenam oucyuniuHul 20 40 458
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

3anatus, CPC — camocTosiTenbHas paboTa CTyJIeHTa

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

HaumenoBanne pazaeia CDopMa TCKYLIECTo

Coneprxanue pasnena (TeMbI)

(Tembr)

KOHTPOJIA

1. |BBenecHue

Obmume cBepeHnss o xpomarorpaduu. CrocoObl HOTydeHUsS
xpoMatorpamm. Xpomarorpapuieckue napamerpsbl.

peleHue 3a1ad,
JIP1




Beenenue

Teopun xpomarorpaduyeckoro pasaeneHus. Ilonsrue o
¢axrope paszpenieHus. KadecTBEeHHBIH M KOJMYECTBEHHBIN
XpoMaTorpaduuecKuii aHaJus.

pelienue 3ajad,
JIP1

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 TonkocnoiiHass xpomartorpadus.  TeopeTHUeCKHe OCHOBBI|pEIICHHE 3a/ad,
xpoMmarorpadust Metona TCX. JIP3, JIP4
8. |ToHukocmnoiiHas IIpumenenue TOHKOCJIOMHOM xpomarorpaduu JUIS |pelIeHne 3a1ad,
xpomarorpadus uAeHTH(HUKALNH PA3JIMYHbIX KJIACCOB OpraHuyeckux Bemects. |JIP3, JIP4
9. |CrenuanbHbIC BHIIBI Ceepxkputudeckas (urouaHas xpomarorpadus. Amnmaparypa|peiicHue 3aaad
Xpomarorpapuu s COX.
10. |CrenmanbHble BUABI Onekrpodopes. [IpumeHeHue 3,1eKTpoPopeTHIECKUX METOIOB. [peLIeHHE 3a/1a4
Xpomarorpapuu

JiabopaTopHblie padoThl)

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

Ne HaumenoBanue pa3nena TemaTiKa sansTHit/paGor ®dopma TeKyIero
(Temsr) KOHTPOJIA
1. |’KunkoctHas Onpenencuue  aacopOumMud  yKCycHOM  kucimotel  Ha|JIP1
xpomarorpadus AKTHBUPOBAHHOM Yriie (PpOHTAIBHBIM XpoMarorpapuyeckum
METOJIOM
2. [’KunakocTHas Paznenenne cmecu OpraHudeckux Kpacutener wmetogom|JIP2
Xpomatorpadust KOJIOHOYHOH Xpomarorpadpun
3. |ToukocnoiiHas WneHTndukanus aMHHOKHCIOT METOJOM XpomaTorpaduu Ha|JIP3
xpomarorpadus Oymare
4. |Toukocnoiinas AHanu3 4YepHWI M MacT  METOAOM  TOHKocjioWHoi |JIP4
xpomarorpadus xpomarorpaduu
5. [['a3oBas xpomatorpadus |([IpuMeHeHHe MeToma ra3oBoil xpomartorpaduu ais anammsa|JIPS
CMECH yTIIEBOJIOPOJIOB
6. |['a3zoBas xpomarorpadus [[Ipumenenne Meroma Xpomaro-Macc-criekTpomerpun isi|JIP6
aHAJIM3a OPTaHUYECKHX BEIICCTB

3ammumra naboparopHoii padotsl (JIP), kouTposbHas padora (KP).

2.3.3 llpumepHasi TeMaTHKA KYpCOBBIX padoT
KypcoBast paboTta He mpeycMOTpeHa yuyeOHbBIM IIIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEbHOH padoThl

00y4aroIMXCcH M0 JUCUMUIIJIMHE

Bug CPC

HepequL yqe6HO-M€TOHI/I‘ICCKOFO obecneueHus JUCHUILINHBI I10
BBIIOJIHEHUIO CAMOCTOSITSILHOM pa6OTI)I

pabort

Ocdopmenne 1a00paTOpHBIX

(I)I/ISI/I‘JGCKEU[ XHUMHU, pacnio3HaBaHUC

OnektpoH. man. - CII6: Jlams, 2013. - 256 c.
https://e.lanbook.com/book/5108. - 3aru. ¢ skpana.

Cerues, C.H. BricokoaddexTrBHAs )XUAKOCTHAS XpoMaTorpadus: aHAIUTHKA,
MHOTOKOMITOHEHTHBIX
[DnexTpoHHBIH pecypce]: yuedHnoe nocobue / C.H. Corues, B.A. 'aBpununa. -
- Pexum nocryna:

CHCTEM




2 | CamocrosrensHoe usyueHue |[Konroxos, B.IO. Xpomatorpadus [DnekTponHsiii pecype]: yuebnuk / B.1O.
Teopernyeckoro marepuana |KoHioxos. - DnektpoH. naH. - CII16: Jlans, 2012. - 224 c. - Pexxum nocryna:
https://e.lanbook.com/book/4044. - 3arn. ¢ skpana.

4 IToaroroBka k TekymeMmy |MeToandeckue peKOMEHAAUI K OpraHU3aliy ay IMTOPHOM 1 BHeay AUTOPHOMH
KOHTPOJIIO (camocTOsTENBHOI) PabOTHI CTYIEHTOB: MeToYeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Ilounnok, A.B. becmanos, H.B. Jlo3a. — KpacHonap:
Kyb6anckuii roc. yH-1, 2018. - 89 c.

Y4eOHO-METOIUYECKUE MaTepUasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00yYaroIUXCS U3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIIEHUSIMU 3pEHMSL:

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

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (popme ayauodaiina,

— B IIeYaTHOM opMe Ha s3bIKe bpaiins.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B mieyaTHOU hopme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBINA TNepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaroumxcsi.

3. Oo0pa3oBaTe/ibHbIEe TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOCHUM JUCHUNIHHBI
(MmonxyJis)

B xonme wu3yueHus [UCHMIUIMHBI TPEIYCMOTPEHO HCIOJIB30BAHUE  CIICIYIOUIUX
00pa3oBaTeNbHBIX TEXHOJOTHH: JIeKIMH, Ja00paTOpHBIE 3aHITHs, CaMOCTOSTENbHas paboTa
CTYyJICHTOB.

KoMneTeHTHOCTHBIN MOAXOA B paMKax MpenojaBaHUsl IUCUUILIMHBI peaju3yercs B
UCIIOJIb30BaHU Y HHTEPAKTHBHBIX TEXHOJIOTHI U aKTUBHBIX METO10B (IpobieMHast jiekius, paboTa
B MaJIbIX IPyMIax) B COYETAHUH C BHEAYIUTOPHOU pabOTOH.

Nudopmaninonnble  TEXHOJOTHUH, NPUMEHSEMbIE TPU U3YUYEHUU JTUCHUTLIIUHBIL:
UCIIOJIb30BaHUEe  WH(MOPMAIMOHHBIX  PECYpPCOB, JOCTYIIHBIX B WH(OpMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu HTepHeT.

AnanTiBHBIE 00pa30BaTEIbHBIC TEXHOJIIOTHH, IPUMEHSIEMbIC TIPY U3YyUYECHUU TACIIUTLTAHBI
— N8 JIMIl C OTPAHUYEHHBIMU BO3MOXXHOCTSMH 3/I0POBbSl MPEIYCMOTPEHA OpraHU3alMs
KOHCYJIbTAIIUH C UCTIOJIb30BAHUEM JIEKTPOHHOMN MOYTHI.

4. OueHo4yHbIe CpeACTBAa UIS  TeKYUIEro KOHTPOJIS  YCNEeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlluN

OreHOuHBIE CpelcTBa MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUI 00y4aroIuXxcsi, OCBOMBIIUX POrpaMMy yueOHOU NUCHUIUIMHBI «Xpomamoepagus
OP2aAHUYECKUX COCOUHEHULD.

OneHouyHbIE Cpe/CTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl ISl POBEACHHS TeKyllero
KOHTPOJIs B (popMe 3a1a4 JUIs PELIeHUs B ayIUTOPHH, KOHTPOJIBHBIX BOIIPOCOB K J1a00PaTOPHBIM
paboTam, ¥ MPOMeKYTOYHOI aTTecTauuu B (popmMe BOIIPOCOB K 3a4eTy.

CTpPYKTYypa OLIEHOYHBIX CPEICTB JIJIsl TeKYIIeil U MPOMEKYTOUHOM aTTecTallun

I | Pe3ynbraTel 00y4eHus | HanMeHoBaHME OLIEHOYHOIO CPEICTBA




Ne Kon 1 nHaumenoBaHue (B cooTBeTcTBUH C 1. 1.4) IIpomexyTounas
. /_n HHAUKATOpa Tekymmii KOHTPOIb aTTecTalys
(B cooTBeTcTBUH C 1. 1.4)
HIIK-2.1. OcyiecTBasieT | ymeer ocymiecTBIATh | JlabopaTopHas pabora -
ucclieIoBaHNe pasaeneHue cMmecei
XUMHMYECKUX COEJAMHEHMH | OpraHMYeCKUX BEIIECTB U
u MaTepHUaioB c | ux XpomarorpapuyecKyro
1 HCITOJIB30BaHUEM HUICHTUDUKAIHIO
COBPEMEHHOTO METOJaMH KOJOHOYHOH W
XUMHUYECKOI0 TOHKOCJIOMHOM
00opynoBaHUSA xpomarorpaduu
BIIANICET HaBeIkaMu | JlaboparopHas pabora, Bomnpoc Ha 3auete
HIIK-2.2. O6pabateiBact 8 paTopras p ' p
TIPOBEACHUS 3amaun U pemieHus B
u aHaIU3UpPyeT
XpoMaTorpaduueckoro ayJMTOPUHU
SKCIEPUMEHTANbHBIE
pasfeneHus U aHaIM3a, a
2 | naHHBIE, MOJYYEHHBIE C
TaKke ~ 00paboTKM |
HCIIOJIB30BaHHEM
N HHTepIpeTanuu
COBPEMEHHOU
o xpomarorpadudeckux
XMMUYECKOI! armapaTypbl
JIAHHBIX
UIIK-3.1. Ucnone3yer | 3HaeT OCHOBHBIE | 3aJlauM JUIsl pEIICHUs B Bormpoc Ha 3auere
COBpPEMCHHBIC xpomarorpadudaeckre ayIUTOPUHU
TEOpETHICCKHE METOIBl  pa3felicHus W
3 | MpencTaBieHNs AACHTU(DUKAIAN
XUMHYECKOH HayKH B | OPTraHUYECKHX BEIIECTB
cBoeil
npo¢eCCUOHATBHOM
JIeSITETIbHOCTH
BIIAJICeT HaBbikamu | JlaGopaTtopHas pabota -
HUIIK-3.2. pasnenenus cMmeceit
WutepnpeTtupyer OpPraHHMYECKUX  BEIECTB
pe3yIbTaThl XUMUYECKOTO | METOAAMU  KOJOHOYHOM
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TunoBbie KOHTPO/IbHBbIC 32JaAHUSI MJIA HHbIE MAaTePHAJIbl, HEOOXOAMMBIE VIl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3yOLIHX ITAlbI
(popmMupoBaHusI KOMIIETEHIIHII B IIpoIecce 0CBOCHUsI 00pa30BaTeJbLHOH IPOrPaMMBbI

3adanuna 0na KONNeKMUGHO20 peuieHus 8 ayoumopuu

1. Ilpu xpomatorpadupoBaHMM B TOHKOM CJO€ aMMJONHUPUH, OyTaJUOH M AUMEIPOI

uMeroT BennuuHbl Rf paBubie 0,05; 0,60; 0,95 coorBercTBeHHO. Kakue W3 mepeuncieHHBIX
JIEKApCTBEHHBIX  BEIECTB  COJEPKATCS B  AHAIM3UPYEeMOM CMeCH, eciau Tpu  eé
xpomaTorpaupoBaHUM B TE€X ke yCIOBUSAX MOTYUYEHO JBa MSATHA HA paccTosHuU 4,8 cM U 4 MM
OT CTapTOBOM JINHHUM, & paCTBOPUTENH ITpomren 8,0 cm.

2. Bo3MOXHO 1M pa3zienieHne ypoTponuHa B (GopMaibIeruaa Ha XpoMaTorpapuaecKon
IUTACTHHKE, €CIM KO3((UIIMEHTHl paclpeneienus Uil 3TUX BemecTB coctasisitoT 400 u 9,1
COOTBETCTBEHHO? JIJIsi KaKkoro BeIIecTBa BHICOTA MOJbEMA MATHA HA XpoOMaTorpamme OoJibiie?
Hapucosate xpomarorpammy.

3. IIpu ananmze merogoM TCX ABYXKOMIOHEHTHOH CMeCH, cojeprKallel Mpomna3uH U
JTUIPa3HH, Ha XpoMaTorpamMmme oOHapy»KeHo JBa MsATHa co 3HauyeHusIMU RfpaBubivu 0,40 u 0,78



(BeIcOTa MoABEeMa (ppoHTa pactBoputens 10,0 cm). JlmameTpsl nsaTeH COCTAaBISIIOT 6,2 1 7,8 MM
COOTBETCTBEHHO. Paccuurarth KOB(i)(I)I/II_II/ICHT CCJICKTUBHOCTHU U CTCIICHb pa3ACJICHUA BCIICCTB.

4. YnaepxuBaeMble 00BEMBI TIPU CKOPOCTH Tra3a-HOCUTENS 45 MIJI/MHUH COCTaBISIOT IS
neHrana 27 mi, s rentada 51 mui, aisa oktana 72 mil. Kakue U3 yka3aHHBIX YTIJI€BOJOPOJIOB
MPHUCYTCTBYIOT B aHAIM3UPYEMOW CMECH, €CIIM MPU XpoMarorpadupoBaHUU €€ MOJyYeHBI IBa
nuka: yepes 36 ¢ u 96 ¢ mocie BBeaeHUs MPOObI?

5. BplumcnuTh BBICOTY, JKBHUBAJICHTHYIO TeopeTHdeckoil Tapenke H, ecim Bpems
yAEpKUBaHUSI HEKOTOPOIO KOMIIOHEHTa Ha KOJOHKe JUIMHOM 3 M coctaBisier 4 muH 40 c, a
IIMPHHA [TUKA Ha ITOJIOBUHE €r0 BHICOTHI 2,8 C.

6. PaccuumTtarh MaccoByrO JOJII0 TIEKCaHa, IENTaHa W OKTaHa B CMECH II0 METOXLy
BHYTpPEHHEH HOpMaJIM3allii, €CJIU IUIOIIA AU UX TMKOB Ha XpoMaTorpamme pasHsl 305, 508 u 122

MM 2 COOTBETCTBEHHO. OTHOCHUTEJBbHbBIC MONPABOUHBIE KOAPPHUIMEHTH! BEIIECTB PABHBIL: frexc =
0,96; frenr = 1,00 u foxr = 1,05.

7. Ha xpomarorpamme nosryuensl nuku npu 0,84 MuH (Heyaep:kuBaeMblii KoMnoHeHT H),
npu 10,60 mun (komnoneHnt b) u 11,08 mun (Komnonent I'). [llupruHa nukoB KOMIoHeHTOB b u I

coorBerctByer 0,56 u 0,59 mMuH coorBercTBeHHO. JlmmHa kojmoHku — 28,3 cMm, o0beM
crarmoHapHou ¢aszer — 12,3 mut, moaBuxkHOM (azbl — 17,6 mi.
Paccunraiite:

a) YUCJIO0 TEOPETUUECKUX TapeIOK KOJIOHKHY;

0) BBICOTY, PKBUBAJICHTHYIO TEOPETHUECKOW Tapeike, YKaKUTE, YTO XapaKTepu3yeT 3Ta
BEJIMYNHA;

B) KO (HUIIHEHT yepKUBaHUSA J1s1 KOMIIOHEHTOB b u I}

r) K03 puLmeHTs! pacnpenenenus KoMnoHeHTos b u I';

1) K03 (PULIMEHT CEeNEeKTUBHOCTH U pa3pellieHue MMKOB KOMITOHEHTOB b u I

Hapucyiite xpomarorpammy.

8. Ilpu pazneneHuH Ha XpoMaTorpapuueckoi KOJIOHKE ¢ 00bEMOM HEMOABHKHOMN (a3bl
1,5 M3 1 00bEMOM yJEep>KUBaHUS HEYIEPKUBAEMOro KOMIIOHEHTa 2,5 mi, coenuHeHuss b u I’
uMeroT koapurmenTs! pacupeneneHus 5,0 u 15,0 coorBercTBeHHO. D) (HEKTUBHOCTD KOJIOHKH —
20 TeopeTnueckux Tapesok. Paccuutaiite, Oyaert jau moaHbeIM pasneneHue BemectB b u I'. Kakosa
JIOJDKHA OBITh 3 (EKTUBHOCTD KOJIOHKH, YTOOBI MOJIy4nTh 6G-pazaeneeHre KOMIoHeHToB b u I'?

9. Ha xomonke A c¢ 256 TeopeTHMYECKMMH TapenkamMu OOBEMBI YyJEepKUBAHUS ABYX
cocenuux nukoB (I u 1) paBusl 5,0 1 6,2 M. Yucno TeopeTnyeckux Tapeiaok KoJoHkKH b BBoe
Oonbiie U paBHO 512, a 00BeMBI yAep)KUBaHHUS HE U3MEHWINCh. PaccunTtaiiTe, BO CKOIBKO pa3
M3MEHWIACh MIMPUHA KX I0T0 MUKA Y OCHOBAHUS U Pa3pelIeHUe MUKOB MpU MEePeXoie ¢ KOJTOHKU
A Ha KonoHKy b.

10. Omnpenenute NPOLEHTHBI COCTaB KOMIIOHEHTOB T'a30BOM CMECH IO CIEAYIOIIUM
JAHHBIM, TIONYYEHHBIM C TOMOIIBIO Ta30BOH Xpomarorpaduu (S-miomams nmka, M2, K-
MOMPABOYHBIN KO3 PHUIMEHT, ONpeeNseMblii UyBCTBUTEIILHOCTBIO AETEKTOpa XpoMaTtorpada K
OTIpEe/IETICHHOMY KOMIIOHEHTY):
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11. PaccuuraiiTe NpOLIEHTHBIN COCTaB CMECH Ia30B I10 CIIEIYIOIINUM JJaHHBIM, I01YYEHHbIM
IpU Ta30BOM xpomarorpaduu cmecu:

Fas Rapyaut [ Bapuasr 11 Bapuant 111 Bapyaut 1Y

- _ Ry - L O S k Ay -k -S k -
flponaa , . élﬁ 1,13 155 | 0,68 | 300 [ 1,13 8
Lnkrorexcan| 34 (1,081 28 | 0,885] 18 |1,08] 48 0,85

12. PeakuuoHHyl0 Maccy IOCJIE€ HMTPOBAHHS TOJIyoJla INPOAHATU3UPOBAIU METOAOM
ra30KUIKOCTHOW XpoMaTorpaduu C TPUMEHEHHEM STWIOEH301a B KauyeCTBE BHYTPEHHErO
crtanaapra. OmnpenenuTs MPOLEHT HENPOpPEearupoBaBIIEro TOJyojJa IO  CIEAYIOIUM
HKCIIEPUMEHTATbHBIM JaHHBIM:

 Bapuanthl . . . . i Il 1y

Baaro toayoaa, r 12,7300 15,2605 88,5412 25,1639
BHeceHo 3TuabeH-

3oda, T . . . . 1,2530 1,08686 2,7522 1,2873
Sronyorar MM2Z . . 307 108,5 55,3 80,7
Rronyona « « + - 1,01 0,7% 1,01 0,794
Sarurgenazonas MM2 . 352 167,7 80,1 109,2
Rgrunbensona + + - 1,02 0,822 1,02 0,822

13. Omnpenenute MPOLUEHTHBI COCTaB KOMIIOHEHTOB Ta30BOM CMECH IO CJEAYIOIIUM
JTAHHBIM, TIOJTy9€HHBIM C TIOMOIIBIO Ta30BOM XpoMarorpaduu:



Bapuaur [ Bapuant 11

las S k | laa S k
Jravon . . . . . .[3524,2| 0,64 Metan. . . . . .| 207 | 1,23
Metanoa . . . . . 13,4| 0,58 BTaH . . . . . 4 11,15

Bapnanr 111 Bapuaut [V
[a3 S -] laa S k

Junutpobendon . .| 305 | 1,22 || Dtunaverar . . .[305,2 | 0,79
Hurpobenson . . . 12 (1,07 |} 3ranon . . .. .|11,7]0,64

y

14. PaccuuraiitTe NpOLIEHTHBIN COCTaB CMECH ra30B I10 CJIEAYIOIINUM JIaHHBIM, TOTYYEHHBIM
IpY Ta30BOM xpomarorpaduu cmecu:

S - S - e e " ~ LTI PP

-Bapuan'r l - ﬁapuaur It .‘ VBapH'a.H'r‘lI; J

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

Konmponwsnwvie sonpocwt k nabopamopnvim pabomam

Jlabopamopuas paboma Nel

1. Uemy paBHa BeIMUMHA YAEIbHOMN acopOouuu?

2.  Kakume cCymecTByrOT ypaBHEHHUs, IO3BOJIIOIIME AalIpPOKCUMUPOBATh H30TEPMY
aacopouun?

3. B uyem mnpeumymiecTBa DSJIIOCHTHOM XxpomaTtorpaduu mnepen (poOHTaIbHOW U
BBITECHUTEIBHON?

4. HapucyiiTe BBIXOAHYIO KPUBYIO TIpH (POHTAIBLHOM CIOCO0OE  TONyYEeHHs

XpomarorpaMmel cmecu coenuHeHnid A, B u C, ecnum Ko3(pUIMEHTH pacnpeneieHus
yBenuuuBarorcs oT A x C.

5. Kak cBsi3anbl popma MuKa ¢ BUJIOM U30TEPMBI COpOIUH?

Jlabopamopnas paboma No2

1. Ha3oBUTE OCHOBHBIC MapaMeTPbl XpPOMATOrpapUUECKUX IMHUKOB U CHOCOOBI HX
OTpe/IeIIeHusI.



2. Ot kakux (akTopoB 3aBUCHT IP(HEKTUBHOCTH XpoMarorpaduueckoil KOJIOHKHU IO
MOJIEJIA TEOPETUUECKUX TapEIoK?

3. Iloyuemy B KOJUYECTBEHHOM XpOMaTOrpapruecKoM aHajau3e MPEANOYUTAIOT U3MEPSITh
BBICOTY y3KHUX U ILJIOIIA/(b ITUPOKHUX MTUKOB?

4. MOXHO JIu c/ieNiaTh BBIBOJ O MPUPOJE BEIIECTBA HA OCHOBAHUH XpoMaTorpaduyecKux
TAHHBIX?

5. Kak 3aBucut Bpemsi (00beM) yIEpKHBaHHMS OT PACTBOPUMOCTH COCTUHEHUS
BITO/IBIDKHOM (paze?

6. Uto Takoe MepTBbIil 00beM KOoI0oHKK? Kakue 00beMbl OH B ce0s1 BKITFOYAET?

7. Uro Takoe OTHOCUTEIBHBIM YIEpKUBAaEMbli OOBEM U OTHOCHUTEIBHOE BpEMS
yaepKuBaHus?

8. Ilouemy B xpomarorpaduyecKkyrd KOJOHKY BBOJISAT OOBIYHO Majble KOJIUYECTBA
OnpeAessieMbIX COCTMHEHUM?

9. Uto siBiisieTcst HanbosIee BaKHOW MPUIUHOMN Pa3MBITHS XpoMaTorpaguieckoro nuka?

10. Kak 53KClepUMEHTalIbHO ONPENEIUTh BBICOTY, 3KBHBAJICHTHYI) TEOPETUUYECKOU
Tapeinke?

Jlabopamopnas paboma No3

1. Kak oOHapyXuBaroT U UACHTU(PULIHUPYIOT KOMIOHEHThI HAa OyMa)KHBIX U TOHKOCIOWHBIX
Xpomarorpammax?

2. Kakue MeTo/1bl O3BOJISIIOT XpOMaTorpapupoBaTh OTHOBPEMEHHO HECKOJIBKO 00pa31ioB?

3. Hanummre cxemMy B3auMOJCHCTBUS HUHTUIPHHA C aMUHOKHCIIOTAMH.

4. Ha yemM OCHOBaH NMPHUHIIMII Pa3ICIIEHUs] aMUHOKHCIIOT HA aHHOHOOOMEHHBIX CMOJIax?

5. Tlowemy crnenyer wu30eratb HaHEeCeHUs OONBIIUX O0O0BEMOB MPOOBI  MPHU
XxpomaTorpadupoBaHuu Ha Oymare?

6. M3o0paszute ¢(opMy NsITHa HAa IUIOCKOCTHON XpOMaTorpamme, COOTBETCTBYIOIIYIO
JMHENHOM, BBIYKJIOW U BOTHYTON U30TepMeE COPOLIUU.

Jlabopamopuas paboma Ne4

1. Yro xapakrepusyeT BenuurHa Rt B XxpoMaTorpapuu 1 Kak ee onpeaesitor?

2. B xakoMm uHTepBase u3MeHsercsd BenuunHa Ri? OT yero 3aBUCHT 3Ta BEJIMUMHA U KaKHUe
YCIIOBUS HY’KHO MOJJIEP’KUBATH TOCTOSSHHBIMU IIPH NMPOBEIEHUH IKCIIEpUMEHTa?

3. Kakue BbI 3HaeTe METO/BI IETEKTUPOBAHUS B TOHKOCIOWHON XpoMaTorpapuu?

4. Kakum oOpasom u3 pnanHeix TCX omnpexpensercs BenuuuHa Ko3(d@uimeHrta
yAEpKUBaHUS?

5. Koaddunment pacnpenenenus KOMnoHeHta A 6osbiiie, yem kommnoHeHTa B. CpaBHuTe
VR(A) u Vr(B); Ri(A) u Ri(B).

6. Kakum 00pa3oM MOXHO ONpEIeNUTh KOHIEHTpAIMM KOMIIOHEHTOB CMECH IOCie
paznenenus Merogom TCX?

Jlabopamopnas paboma Ne5

1. Kakue mpeumymiecTBa JaeT MIPOrpaMMUPOBAHME TEMIEpAaTyppl B TIa30BOMU
xpomatorpadun?

2. Kak BbuuciuTh 3pPEeKTUBHOCTD KaMIIISIPHONW KOJIOHKH B Xpomarorpaduun?

3. CpaBuute O(PPEKTUBHOCTh PA3NMYHBIX BapHAHTOB Ta30BOM M KUIAKOCTHOM
xpomarorpaduu. Kak ee mnoBbicuTh?

4. CpaBHHTE CKOpPOCTh TIOTOKA TIOJBIDKHOW (pa3bl B Ta30BOM UM KUIKOCTHOM
Xpomarorpaduu.



5. Kakywo HenomBmwkHyr ¢(a3sy B Ta30KHAKOCTHOW XpomaTorpaduu Ha3bIBAIOT
CEJIEKTUBHON?

6. [Touemy mpu KMCHOJIB30BaHUU B KAa4eCTBE JETEKTOpa KaTapoMeTpa TeIIONPOBOAHOCTh
ra3a-HOCHUTEJA JOJDKHA OBITh KaK MOKHO OOJIbIICiH?

7. BennunHa curHana Kakux JETeKTOPOB B ra30BOM XpoMarorpaduu 3aBUCUT OT PUPOIbI
ra3za-HocuTens?

8. HapucyiiTe 3aBUCUMOCTb BBICOTBI, KBUBAJICHTHOM TEOPETUYECKOU Tapeyke, OT
CKOpPOCTH TOTOKA MOJBMXHOM (pa3bl B ra30BON XpoMaTorpagpum.

9. Kakue pereKkTopbl MpeANnovTUTENbHEE B XpoMaTorpauueckoM aHajau3e —
YHUBEpCaIbHBIC WU CEICKTUBHBIE?

3ayeTHO-IK3aMeHANIMOHHbIE MAaTepHAJbl UIA TNPOMEKYTOYHON  aTTecTaluu
(3K3amMeH/3a4eT)

1. Cnucox éonpocoé 0na nodzomoexu K 3auemy

. O6mmue cBeaeHus o xpomarorpadpuu.

. Crtoco0pbI morydeHus: XpoMarorpaMM. XpomaTtorpadudeckue napaMeTphl.

. Knnaccuueckas Teopus xpomarorpaduyeckoro pasiesieHusl.

. Kunetnueckast Teopusi xpomarorpaguueckoro pas3ieieHusl.

. IlonsTHE O akTOpE pa3pelieHus.

. O61mas xapakTepucTHKa METO/ia ra30BOi XxpoMaTorpaduu.

. Ob1ee ycTpoiCTBO Ia30BOro xpomarorpada.

. Buzibl 1eTekTopoB B ra30BOi Xpomarorpaduu.

. HemoasukHble da3pl 1)1 1a30Boi Xpomarorpaduu.

10. KooHku B ra30Boii XpoMaTorpagum.

11. [IpumeHeHue ra30KuIKOCTHON Xxpomarorpaduu. MIHIEKChl yIepKUBaHUS.

12. KauecTBeHHBIN 1 KOJTMYECTBEHHBIN ra30XpoMaTorpauieckuii aHamus.

13. Coueranue xpomarorpaduu 1 CEeKTPOCKONUU. XpOMaTO-Macc-CIIEKTPOMETPHSI.
14. OOu1as xapakTepruCTUKa METO/1a )KUJIKOCTHON Xpomarorpaduu.

15. BoicokoaexTrBHAs KUIKOCTHAs XpoMaTorpadus. Annapatypa s BOXKX.
16. Bugst nerekropos B BOXX.

17. PacnpenenutenbHast Xxpomarorpadus. DIM00TPONHBIN psii paCTBOPUTEIEH.

18. JKunkoctHas ancopOrmonHas xpomarorpadus.

19. NonHas xpoMaTorpadus 1 e TUIIBL.

20. OCHOBHbIE IPUHIUIIBI T€NIb-XpoMaTorpapuu.

21. O61mue NpUHLIMIIEL U BUJIbI TOHKOCJIOMHOM Xpomarorpaduu.

22. [lpumeHeHHE TOHKOCJIOHHOW Xpomarorpaduu Uil HUACHTU(UKALUKA pPa3IUYHbIX KJIACCOB
OpPraHMYECKUX BEILECTB.

23. Ceepxkpurtnyeckas ¢uronaHas xpomarorpapus. Annaparypa ais COX.

24. Dnextpodopes. [IpumeneHue 31eKTpohopeTHIECKUX METOI0B.

O 00 1 N DN K~ W —

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHUs!
Onenka Kpurepun onieHuBanus 1o 3avery

CTyneHT yCHemHO OCBOWMJ BCE pa3lielbl W3y4aeMOUW JHCIUIUIAHEI,
CaMOCTOSITENIbHO  BBITIONHWJI W 3aIlUTHI  J1a0OpaTOpHBIE PabOTHI,

«3a4TEHO» 4 .
6a30BBIif copmuposan CUCTEMY 3HAaHUU " YMEHUN B obJactu
VPOBEHD XpomarorpauuecKux METOAOB pa3/elieHUs U aHaIn3a OPraHUYECKUX

COCJIMHEHUH, B KOTOPOI MOTYT MPHCYTCTBOBATh OMIMOKHU M JTOMYIICHUS,
HE MMEIOIINEe IPUHIMIHAIBHOTO XapakTepa.

«HE 3aYTEHO» CTyIeHT MIOXO BIIAJEET TEOPETHYECKHM MAaTepualioM, HE CII0COOeH
menee 50%, CaMOCTOSITENIHO 3aIMTHTh JJabopaTOpHbIE pabOThl, CHCTeMa 3HAHHUH B




YPOBEHb HE obmactu  XpomarorpauyecKux METOJOB pas3fCicHUs | aHaau3a
copMupoBaH OpPraHMYECKUX COCIAUHEHUI COIEPIKUT OOJIBIIOE YUCIO OIIHUOOK, OO
BOBCE He chopMupoBaHa.

OneHouHbIC CpEACTBA JUIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI BEIOUPAIOTCS C YIETOM MX UHAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOMMOCTH MHBATIUIAM | JIUIIAaM C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3I0POBbSI
NPEJOCTABIISICTCS TOMOIHUTEIILHOE BPEeMS JIJIsl IIOATOTOBKU OTBETA Ha 3K3aMCHE;

— P MPOBEICHUU MPOIEYPhl OIICHUBAHUS PE3YJIbTATOB 00YyUYCHUS MHBAIHUJIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS TPEIyCMATPUBACTCSI UCIIONB30BaHUE TEXHHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3M C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSIMU,

— TIpU HEOOXOAUMOCTH JIJIsl O0YYAFOIIUXCSI ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U UWHBAJIWIOB IIpOLEypa OICHUBAHUS PE3yIbTaTOB OOYYECHHUS 10 JUCIHUILUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Tpouenypa oleHUBaHUs Pe3yIbTAaTOB OOYYCHHUS WHBAIUIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JUCHUIUIMHE (MOJIYJIIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUts 11 ¢ HapYIICHUSIMH 3PCHUS:

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

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

JUJ1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JItst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B hopMe 3JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

5. Ilepedennb y4eOHOI JuTEpaTypbl, HHPOPMALMOHHBIX PeCypcOB M TeXHOJIOT Uil

5.1. YueOHasi auteparypa

1. Konroxos, B.IO. Xpomarorpadus [InexTponHslii pecypc]: yueonuk / B.}O. Konroxos.
- DnekTpoH. aaH. — CII6: Jlanp, 2012. - 224 c. - https://e.lanbook.com/book/4044.

2. CprueB, C.H. BricokoaddexTiHBHas >KHUIKOCTHAs Xpomartorpadus: aHAIWTHKA,
¢u3myeckas XUMHs, PacHO3HaBaHME MHOTOKOMIIOHEHTHBIX CHUCTeM [DIIeKTpOHHBIH pecypcl:
yaeoHoe mocobue / C.H. Corues, B.A. I'aBpuimHa. - OnekTpoH. naH. - CI16: Jlans, 2013. - 256 c.
- https://e.lanbook.com/book/5108.

5.2. Ilepuoanyeckasi JuTepaTypa

1. XKypHan aHanMTUYECKOM XUMHUU - POCCHUMCKHI HAay4HBIN >KypHaj, MyOJUKYIOLIUI
CTaTbU 10 TEOPETHUUECKUM M HEKOTOPBHIM IMPUKIAJAHBIM BOIPOCAM AHAIMTUYECKOM XUMHUH, OH
MH(OPMHUPYET YUTATENs] O HOBBIX HANPABJICHUSAX B PAa3BUTUU aHAIUTUYECKUX METOJIOB, MPOO U
aHAJUTOB, O HOBBIX MNpHOOpax, MHCTPYMEHTaX M peareHTax. boJbIIoe MecTo OTBOAUTCS
npo0iieMaM, BO3HUKAIOIIMM TMPU aHAJIN3€ JKU3HEHHO BAXKHBIX CpeJl, TAKUX Kak BOJla U BO3IYX.
PaccmarpuBaroTcs BOIpockl OOHApY>KEHHs U ONPEIETICHNs HOHOB METAJIOB, aHMOHOB, a TaKXe
Pa3INYHBIX OPTaHUYECKHUX U APYTHX BEIIECTB.

2. CopOunoHHbBIE U Xpomarorpaduyeckre MpoIecchl - POCCUHCKUI HayuyHBIN >KypHal,
nyOauKyromuii padoThl, MOCBSIIEHHBIE HCCIEIOBAHUIO CTPYKTYPHl M CBOMCTB NPUPOIHBIX U
CHUHTETUYECKUX COpPOEHTOB, HOCHUTENCH, HOHOOOMEHHBIX TI'paHYJIbHBIX M MEMOpaHHBIX
MaTepuasoB; TEPMOJMHAMUKH, KHHETUKHM U JIMHAMUKU COPOLMOHHBIX, HWOHOOOMEHHBIX,
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MEMOpaHHBIX  MPOLECCOB; TEOPETHYECKMX M  NPAKTHYECKUX  acCleKTOB  Pa3IHUYHBIX
Xpomarorpaduyeckux MeToJI0B. B TeMaTHKy KypHaia TakKe BXOAUT OCBEIEeHHE paboT 1o
CHHTE3y, MOJU(UIIMPOBAHUIO, U3MECHEHUIO CBOMCTB COPOEHTOB M HOCHTENEH B MHpoIecce HX
OKCIUTyaTalliH; KHHETUKE U MEXaHU3MYy ()OPMHPOBAHUS HOHOOOMEHHBIX IJICHOK, IIOBEPXHOCTEH,
TeTePOCTPYKTYP; MOJCITHUPOBAHUIO COPOLIMOHHBIX, HOHOOOMEHHBIX 1 MEMOPaHHBIX MPOIECCOB, a
TaKXKe TPUMEHEHHI0O HMOHOOOMEHHBIX, COPOIMOHHBIX ¥ MEMOpaHHBIX TEXHOJIOTUH B
HNPOMBIIIUICHHOCTH, OXpaHEe OKPY)KAIoIIeH cpenbl, MeauInuHe, (Gapmakornee, KPUMHHAINCTHKE,
CEJIEKTUBHOM JIETEKTUPOBAHHH.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHble Mpo(eccCHOHATBHBIE 0a3bl
JAHHBIX U HH(bOpMaIII/IOHHbIe CIIpaBOYHbIC CHCTEMbI

J1IeKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. DBC «}OPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA I BUBJINMOTEKA OHJIAWH» www.biblioclub.ru

3. OBC «BOOK .ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IpodeccnonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans uznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuorexka (HIB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXUBBI BEAYILUX 3alaIHbIX HAYYHBIX )KypHaIoB Ha Poccuiickoi
wiatdopme HayuHbIX )KypHamoB HOMKOH http://archive.neicon.ru
7. HammonanbHas »3JIeKTpOHHas OuOIMOTEeKa (OCTyn K DIEKTPOHHOM Oubnmnorteke
nuccepranuii Poceuiickoit rocynapcreenHoit ouodnuoreku (PI'B) https://rusneb.ru/
8. OnektponHas komekuus Oxcdoprackoro Poccuiickoro donna
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/
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Pecypchl ¢B0O0OOHOIO T0CTYHA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJACKUX auccepTaiuii hitp://www.nlc-bnc.ca/thesescanada/

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

4. Wnadopmanuronnas cuctema "EquHoe OKHO TOCTyma K oOpa3oBaTeabHBIM pecypcam”
http://window.edu.ru/;

5. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(POPMAaLMOHHBIE pecypehl
KyoI'Vy:
1. Cpena moayabHOTO AuHaMHuUeckoro oOyueHus http://moodle.kubsu.ru
2. ba3za y4eOHBIX MIaHOB, y4€OHO-METOINYECKUX KOMILUIEKCOB, MMyOJIMKAIIUN 1
koHpepenmmii http://mschool.kubsu.ru/
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3. bubnuoreka nHPpOPMAITMOHHBIX peCypcoB Kadeapbl HHOOPMAITMOHHBIX
obpasoBatenbHbIX TexHoorui http://mschool.kubsu.ru;
4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

6. MeToauueckue yKa3aHus J1JIsl 00y4alOMIUXCsl 0 OCBOEHUIO TUCIMILTHHBI (MOTYJIs1)

YcnemHoe wW3y4YeHHWE IUCIHUIUIMHBI «Xpomarorpadus OPraHMYECKUX COCIUHEHUI
TpeOyeT OT CTYJIEHTOB PETryJSpHOrO IOCEIIEHUs JIEKIUH, a TakXKe aKTUBHOM paboThl Ha
MPAKTUYECKHUX 3aHSATHUSAX, BHITIOJHEHUS! TECTOBBIX MPOBEPOUYHBIX Pa0OT, BHIMOTHCHUS U 3aITUTHI
1abopaTopHbIX paboOT, O3HAKOMIIEHHS C OCHOBHOM M JIOMOJHUTEIHHOM pPEKOMEHAYyeMOi
JIUTEPATypPOil.

[Ipy MOATrOTOBKE K JIGKIIMOHHOMY 3aHSATHUIO CTYJIEHTAM PEKOMEHIYEeTCS:

1) mpocMOTpeTh 3amucu TPEbIIyIIeH JEeKIUH W BOCCTAHOBHTH B IaMSATH paHEe
W3YYEHHBII MaTepHal;

2) Oeryio MpoCMOTPETh MaTepHall NPEACTOSIIEH JICKIUHU, C EJIbI0 JYYIIero YCBOCHUS
HOBOT'O MaTepuana,

3) caMOCTOSTEIbHO POPadoTaTh OT/AC/IbHBIC ()PArMEHTHI TEMbI MPONLION JICKIIUH, €CITH
3TO HEOOXOIUMO.

[Tpu KOHCTIEKTUPOBAHUH JICKIIMOHHOTO MaTepHalia CTyICHTaM HY>KHO CTPEMHTBCS KPaTKo,
CXEMaTUYHO, MOCIEAOBATEIbHO U JIOTUYHO (PUKCHUPOBATH OCHOBHBIC IOJOXEHHS, BBIBOIBI,
0000meHuss 1 HOPMYITHPOBKH, HE TBITASACH 3aIKCATh BECh MPENOIaBaeMbIii MaTepuall CIOBO B
CJIOBO.

[Ipu 1oArOTOBKE K J1A00PATOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHMMATEIbHO H3Y4YHTh MAaTEepHal MPEACTOSIIEH pPabOThl U COCTaBUTH IUIAH €¢
BBITIOJTHEHHUS;

2) yAenuTh MOBBIIIEHHOE BHUMAHHE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPECTOsIIeH
paboThl (MCHIOIB3YEMBIM PEAKTHBAM U 000PYOBaHMIO, a TAKKE TEXHUKE PaOOTHI C HUMH);

Boinonusate nabopaTopHyro paboTy HEOOXOIMMO aKKypaTHO M IOCIEOBaTEIbHO,
OTpaXkass BCE €€ OCHOBHBIE JTalbl B JIA0OpATOpPHOM >KypHayie. Jlisi yCHemHoW 3aiuThl
nabopaTopHOit paboThl HEOOXOIUMO THIATENFHO U3YYUTH JIEKIIMOHHBIN U, €CITH 3TO He0OX0IUMO,
JTOTIOJTHUTEILHBIN TEOPETUUECKHI MaTepuai Mo TeMe paboThl, a TakKe MPaBUIBLHO 3alOJHUTH
1abopaToOpHBIN KypHal, cAelaB BCE HEOOXOAMMBIE pacdeThl U CHOPMYIHUPOBAB BBIBOABI MO
MpoJieTTaHHOM padoTe.

[Ipyu MOATOTOBKE K MPAaKTUYECKOMY 3aHATHIO PEKOMEHJTyeTCS:

1) 03HaKOMHUTBCS C TEMOU W TUTAHOM 3aHSTHS, YTOOBI BBISICHUTH KPYT BOIPOCOB, KOTOPBIC
OynyT 0OCyXIIaThCs HA 3aHATHH,

2) mopaboTaTh C KOHCIEKTOM JICKIIMU IO TEME 3aHATHS, a TaK)Ke O3HAKOMHUTHCS C
pPEKOMEHIyeMOW JHuTepaTypoil U (MpuU HEOOXOAMMOCTH) OTOJHUTENBHBIMU HCTOYHUKAMU
uH(OpPMAIIUU B BUC MEPHOTUICCKIX U3IaHUI 1 IHTEpHET-PeCypCoB.

[Ipu BBIMONHEHNUN MTPAKTUYECKON PabOTHI CTyIEHTaM HEOOXOAMMO OTMEUaTh T€ BOMPOCHI
W pas3Jienbl, KOTOPhIE BBI3BIBAIOT Y HUX 3aTPYJHEHUS. C LEIbI0 MOCIEAYIOMIEH KOHCYJIbTAUUA Y
npenogaBarens. Kakaplii CTyJI€HT OKEH CTPEMHUTHCS aKTHMBHO paboTaTh HA MPAKTHYECKHUX
3aHATHSX M YCIEIIHO BBITOJHITH TECTOBBIE MIPOBEPOYHBIE PAOOTHI.

CamocTtosiTenpHast paboTa HapsIy C ayAUTOPHOW MPEACTABISET OAHY M3 BaKHEUIIUX
dbopm yuebHOTO TIporiecca. CamocTosaTenbHass paboTa — 3TO IUIAaHUpyeMasi paboTa CTYJEHTOB,
BBHITIONHSAEMAs 10 33/IaHUI0 W TPU METOAMYECKOM PYKOBOJCTBE MpEmnojaBaTeis, HO 0e3 ero
HermocpencTBeHHoro ydacTtusi. CamocrosiTenpbHas paboTa mNpenHa3HAYeHa HE TOJIBKO s
OBJIAJICHUS TIPECTABICHHON AUCIUIIMHON, HO U /U1 GOPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B yueOHOM, Hay4HOH, MpPOoQecCHOHAIbHON NEATEIbHOCTH, CIIOCOOHOCTH MPHUHHUMATh Ha ceds
OTBETCTBEHHOCTh, CAMOCTOSITEIbHO pellaTh BO3HHUKAIOIIME MPOOIEMbI, HAXOIUTh MPaBUIIbHBIC
pEIICHUS U T.]I.
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B ocBOoeHMM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyajbHas ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEIBbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAIlMM IO MPEAMETY SBISAIOTCS BaKHBIM  (PaKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3aLUU OOY4YE€HUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM W OOy4aroIlMMCs HMHBAJIUIOM WM JIMIOM C OrPaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/10POBbSI.

7. MaTepuajibHO-TEXHUYECKOe oDecriedeHne Mo JUCHUIIHHE (MOIYJTI0)

HanmeHoBaHue criennaIbHBIX OCHAIICHHOCTD CTICIUATBHBIX [NepeyeHb MUIEH3HOHHOTO
MOMEIICHHUIT MOMEIICHHUI OpPOrPaMMHOT0 00ecIeueHHUs

VYuebHble ayJJUTOPHU st | MebGens: yaeOHas mebens Microsoft Windows;
MPOBEICHNUsI 3aHsTHI JeKIMoHHOTO | TexHuueckue cpencrsa ooyuenus: | Microsoft Office
THNA 9KpaH, MPOEKTOP, KOMIBIOTEP
VueGHbie ayAUTOPUH st | MeGenb: yueGHast MmeGenb Microsoft Windows;
MPOBEICHUSI sansTHii | TexHuueckue cpenctsa ooyuenus: | Microsoft Office
CEeMHHAPCKOTO THUIIA, TPYMIOBBIX U | IKPaH, MPOEKTOP, KOMIIBIOTEP
WHIMBUIYAIBHBIX ~ KOHCYJIBTALHUH,
TEKYILEro KOHTPOJIS u
POMEKYTOYHOU aTTeCTAlUH
VueOHble ayJIUTOPHU Uit | Mebens: yaeOHast Mebeb Microsoft Windows;
npoBeeHusl 1abopatopHbix paboT. | Texuuueckue cpencrsa odoyuenus: | Microsoft Office
JlaGoparopus OpraHMYecKON XUMHUH | TIEPSHOCHOE MYJIBTHMEHIHHOS
(ayn. 410C) 00opyI0BaHuEe (HOYTOYK,

IIPOEKTOP)

ObopynoBanue:

CTICIHATH3UPOBAHHAS

nabopaTopHass  MeOenb  (CTOJIBI,

CTYJbsi, MIKahbl ISl PEAKTHBOB H

00opyI0BaHuUs, BBITSDKHBIC

mKadpl), CpPEICTBA  MOXKAPHOH

0e30MacHOCTH M OKa3aHWs IepBOH

MEIUIHCKOH HIOMOILH,

XUMHYECKast nocyna u

o0opyIoBaHue, BECEHI

nabopaTtopHble dJeKTpoHHbIe A&D

EK-410i, anexrporuutky — 10 wrT.,

CYIIMWIBbHBI  mKad,  Memranku

MeXaHHJYeCKre — 8 IIT., MEUIaNKu

Margutaeie IKA HS 7 — 8 mr,,

POTALMOHHBIE UCTIAPUTENH — 2 IUT.,

pedpakromerp HPD-454 B2M,

pUOOPEI Ut OIIpeIeNICHUsI

temneparypsl miasnenus [ITI1 — 8

LIT., XUMHYECKHE PEAKTHBBI.
VYuebHble ayAUTOPHH st | KypcoBast pabota He nIpelycMOTpeHa yueOHBIM IIaHOM.
KypCOBOT'O NPOCKTUPOBAHUS
(BBIIOTTHEHUS KYPCOBBIX paboT)

Jis  caMocTosATenbHOW  paboThl  OOyYaroOUIMXCs  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMILJICKTOBAHHBIC CHeHI/IaHHSHpOBaHHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOJKITIOUCHUS K ceTu «HTepHEeT» M o0ecredueHrneM JOCTyIa B DIIEKTPOHHYIO
nH()OPMaAIMOHHO-00Pa30BaATENHHYIO CPEly YHHBEPCHUTETA.

HaumenoBanue nomereHuit 1is OcHalleHHOCTh TOMEIEHUH 11 [lepeuens MUIEH3NOHHOTO
CaMOCTOSATENTFHON pabOTHI CaMOCTOSTENIEHON pabOTHI HMPOTPaMMHOTO 00OecTiedeHns
0o0yJaromuxcs o0yJaromumxcs




ITomemienue s caMOCTOATEIHLHON
paboThI 00y4aromuxcs (YUTaITbHBIN
3ax Hay4Ho# Oubnmortexu)

Meb6enb: yueOHast MeOeb
Kommekt  cnenuanusupoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOJAKIIOUYCHHEM K
nHpopMannoHHO-
KOMMYHUKaLMOHHON
«HTepHeT» W JOCTyNmOM B
ANEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTEIHHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
o0opymoBaHue, 0OCCICUHBAOIICE
JOCTyl K  CeTH  HWHTEpHET
(mpoBoaHOE coelMHeHue u
0ecrpoBOJIHOE ~ COCJUHEHHE IO
texnosorun Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office

Tlomenienne st caMOCTOSTEIBLHOM
paboTsl 0Oyuatonuxcs (aya.
401C)

MebGenb: yueOHass MeOeb
Kommiexkt  crnenmann3upoBaHHOMN
MeOeIH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanwue: KOMIIBIOTEPHAs
TEXHUKa C MOAKIIOYCHHEM K
HHPOPMALNOHHO-
KOMMYHHKAIIHOHHON
«/HTEpHET» M OCTYIIOM B
JJIEKTPOHHYI0  HH()OPMAIMOHHO-
00pa30BaTEIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KaMepbl, KOMMYHHKaI[HIOHHOE
o0bopymoBaHue, 0OCCICUHBAOIICE
JOCTYH K  CEeTH  HWHTEPHET
(mpoBonHOE COCIIMHCHUE u
OecrpoBOIHOE  COCOMHEHUE IO
texHosoruu Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office




