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PaGouas porpamma JUACIUTLIAHBI MACC-CIIEKTPOMETPHUA
HEOPTAHUYECKUX COEJIMHEHUI " KOOPAMHAIMOHHbBIX
COEJIMHEHUM cocTaBneHa B COOTBETCTBHMH ¢ (helepabHBIM TOCYAAPCTBEHHBIM
o0OpasoBaTenbHBIM cTaH1apToM Bhiciiero oopazoanus (PI'OC BO) no HanpaieHUIo
nmoarotoBkH - 04.03.01 Xumus.

[Iporpammy coctaBun M.A. HazapeHko, )}\\c
JIOLIEHT, KaHJI. XUM. HAyK ‘ \
PaGouas IporpaMmma TUCIHUTLINHBI MACC-CIIEKTPOMETPUI

HEOPTAHUYECKUX COEJIJUHEHUI " KOOPAMHAIIMOHHBIX
COEJIMHEHUM yrBepxknaeHa Ha 3acemaHHH Kadeapsl oOMieil, HeOpraHH4ecKoi
XUMUHU U THHOPMAIIMOHHO-BBIUUCITUTEIBHBIX TEXHOJIOTUN B XUMUU (pa3paboTUnKa)
nporokon Ne 9 «21» anpens 2022 r.

3aBenyromuii kadenpoi oodmien, Heopranndeckord xumun 1 BT B xumuu
K.X.H., Jo1ieHT Boapiakua B.A.

YTBepk/ieHa Ha 3ace/laHiH Y4eOHO-METOAUIECKON KOMUCCHHU (PaKyIbTeTa XUMHUH H
BBICOKUX TEXHOJOTHUH

npotokor Ne 7 ot «25» mast 2022 r.
[Ipencenarens YMK daxynbrera becnanos A.B. gz{.
PeuenseHTsi:

®poinos B.1O., kana. xum. Hayk, nupekrop OO0 «JIaHacy.
Houenko B.B., n-p xuM. Hayk, npodeccop kadenpsl opraHnueckoii XUMuu 1

texHosoruit ®I'bOY BO «KyoI'Y».



1 Heau u 3axa4m U3yYeHUs TUCHUILTUHBI (MOTYJIs1)

1.1 lleanb ocBOEHNSI AMCHHUILIUHBI.

[lenpto OCBOEHUS HUCHUIUIMHBI «Macc-ClIEKTPOMETPUSI HEOPTraHUUYECKUX
COCIMHEHUA U  KOOPAMHALUMOHHBIX  COCIUHEHUW»  SBISIETCS  COIEUCTBHUE
GOpMHUPOBAHUI0O W Pa3BUTUIO y  CTYACHTOB O0OMIE-MPOGECCUOHANBHBIX H
po¢eCCUOHAIILHBIX KOMIETEHIIUM, TTO3BOJISIONIMX UM B JaJIbHEHIIIEM OCYIIECTBIIATH
npoeCCUOHATIBHYIO JIEATEIbHOCTh TOCPEACTBOM OCBOCHMSI TEOPETUYECKUX U
OKCIIEPUMEHTATLHBIX OCHOB XHUMHYECKUX, (PU3UKO-XUMUYECKUX U (HU3UIECCKUX
METOJIOB aHaJIM3a PA3IUIHBIX 00OBEKTOB.

1.2 3agauyu JUCHUIIJIMHEI.

— Co3gath 4YETKOE TMPEACTaBICHHE O TMPEAMETEe MacC-CIEKTPOMETPHS
HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB, COBPEMEHHOM COCTOSHHH M TyTAX
Pa3BUTHUS MACC-CIIEKTPOMETPUU OPTAaHUYECKUX BEIIECTB, CBSI3U €€ C IPYTUMU HayKaMu
U TIPAKTHYECKOM TPUMEHEHMH METOJIOB aHajdu3a B Pa3IMYHBIX 00JacTAX
YeJOBEUYECCKOM JICITCIHLHOCTH.

— Pa3BuTh y CTYIEHTOB I[I03HABAaTEIbHYI0 AaKTUBHOCTh M CIIOCOOHOCTh
TBOPYECKH peIllaTh 3aJlaui, CBSI3aHHBIC C U3YYCHUEM CTPYKTYPhl HEOPTaHUYECKHUX U
OpraHUYECKUX BEUIECTB METOJOM MacC-CIIEKTPOMETPUH.

— CdopmupoBath npeacTaBiIeHUs O BO3MOKHOCTH IIPUMEHCHHS METOa Macc-
CIIEKTPOMETPHH.

1.3 Mecro aucuMIUIMHBI (MOXYJisI) B CTPYKType o00pa3oBaTebHOM
MPOrpaMmabl

HuciumuinHa ~ «Macc-CeKTpOMEeTpHUsl  HEOPraHWYeCKUX  COCIMHEHMH U
KOOPJAVHAIMOHHBIX COEAUHEHUI» OTHOCUTCS K 4acTu, (OpMUPYEMON ydyaCTHUKAMU
oOpasoBarenbHbIX OTHOIICHHM, bioka 1 "{uctumamael (Mogynn)" yuyeOHOTO TiaHa
Harpayienus moarotoBku 04.03.01 «Xumus». B cooTBeTcTBUM C pabounM y4eOHBIM
TUTAHOM JUCITUIUIMHA U3ydaeTcs Ha 3 Kypce. Bu mpoMexyTouHOM aTTecTaluu: 3a4erT.

JlaHHBIN KypC ONMUpaeTcsl Ha 3HaHUS, MOJYYEHHbIE MPU U3YUYECHUH JTUCIUIUINH:
«Heoprannueckass xuMus», «AHaIUTHYECKAsT XUMUSA», «XUMHUS KOOPAUHALIMOHHBIX
COCIUHEHUNY .

3HaHus, MPUOOPETEHHBIC TPU OCBOCHUH KypCa, MOTYT OBITh UCITOJIb30BAHBI ITPU
pELIEHUH pa3IMYHbIX 3a/1ad Mo AucuuiuinHaMm «llepcrniekTHUBHBIE HEOPraHUYECKUE
MaTepHalibl CO CHEeIUATbHBIMUA QYHKIUAMMW», « XUMHUS TBEPIOTO Tea», a TakxKe MpH
BBITIOJTHEHUHU BBITYCKHON KBAIM(UKAITMOHHON PabOTHI.



1.4 IlepedyeHb NJIAHMPYEeMbIX pPe3yJbTATOB OOy4YeHHMS] MO JAUCHHUILINHE

(MOayJIl0), COOTHECEHHBIX ¢
00pa3oBaTeJIbHOM IPOrPaAMMBbI

IVIAHUPYEMBIMHA

pe3yJabTaTaMu

0CBOCHUHA

N3yuyenue nanHoi y4eOHOW MUCHUILIMHBI HAMPABICHO HAa (OPMUPOBAHUE Yy

00yYaIOMIMXCS CICAYIONIMX KOMIETECHITNI:

KOL[ 1 HAMMCHOBAHUEC MHANKATOpa
JOCTHXKCHHA KOMIICTCHIIMNA

Pe3yJ’II>TaTI>I 06yquI/m 10 AUCIUIIIINHC

[TK-2 Crioco6eH nmpuMeHsITh COBPEMEHHYO allapaTypy MpU MPOBEICHUH HAYYHBIX MCCIICIOBAHUM, a
TaKke 00padaThIBaTh M aHAJIM3UPOBATH MOJYUYCHHBIEC PE3YIbTATHI

UIIK-2.1.
XUMHYECKHX COCIVUHEHHH W MAaTEepHalIOB C

OCYHICCTBJIHCT HUCCIICJO0BaHHC

HUCIIOJIB30BAHUEM COBPEMCHHOI'O

XUMHYECKOTO 000pYIOBaHUS

3HaeT MPUMEHEHHUE METOJ]a MacC-CIIEKTPOMETPHH
JUISL aHAJIM3a U UICHTH(HUKAIIMH HEOPTaHUYCCKUX
nu KOOpI[I/IHaLII/IOHHBIX COCIII/IHCHI/II\/'I,

CIoCcOOBI TPOOOTIOATOTOBKY JIJISI aHAIM3a METOI0M
Macc-CIIEKTPOMETPHH,

Ymeer OLICHUBATb BO3BMOXXHOCTHU ITPUMCHCHUSA
MCTOJa MAaCC-CIICKTPOMETPHUU IJId aHAJIN3a
Pa3JINIHBIX HCOPIraHUYICCKUX U
KOOpAWMHAIIMOHHBIX COGI[I/IHGHI/If/'I

BnaneeT HaBbIKaMU ITPOBEACHHUA XUMHUYCCKOT'O
OKCIICPpUMCHTA JJIA PCIICHHA HpO(i)eCCI/IOHaJ'ILHLIX
3aaa4

UIIK-2.2. OO0pabaTbiBacT ¥ aHAIU3HPYET
OKCIICPUMECHTAJIBHBIC JaHHBIC, ITOJYUYCHHBIC C

3HaeT OCHOBHBIE MIPUHIIUIIBI PACIIM(PPOBKU Macc-
CIIEKTPOB

HCTI0JIb30BAHHEM COBPEMEHHOW XMMHYECKOU
anmapaTtypsl

Ymeer pacpoBBIBaTh MacC-CIIEKTPHI,
MIPOBOJUTH MPOOOTOATrOTOBKY 00pa3LoB AJis
aHaJlM3a METOJIOM MacC-CIEKTPOMETPHUH

BHaI[eeT OCHOBHBIMHU MCTOJAMH ITOJYUCHUS U
HUCCICIO0BaHUs XUMHWYCCKHUX BEIICCTB U peaKHHﬁ,
HaBBIKaMH 06pa60TKI/I " aHaJin3a MOJIyUYCHHbIX
OKCIHCPUMCHTAJIbHBIX JAHHBIX

[TK-3. Cmoco6eH uCcmoap30BaTh COBPEMEHHBIE TEOPETUUECKHE MPECTABICHUS XUMHUYECKON

HAYKH IJI1 aHaJIM3d 9KCIICPUMCHTAJIbHBIX [T

AHHBIX

UIIK-3.1. Hcnons3yer COBpPEMEHHbBIC | 3HAET OCHOBHBIE ITPOTPAMMBI, [103BOJISIOIINE
TEOPETHUYECKHE MPEJCTaBICHHS XUMHUYECKOH | 00padaThIBaTh Macc-CIEKTPHI, HAanbosee KPYIMHbIC
HaykKi B CBOoedl  mpodeccroHanbHOM | 0a3bl JAHHBIX 110 MACC-CIEKTPAM.
JeATeTbHOCTH VYMmeer ucnonb30BaTh 0a3bl JaHHBIX 110 Macc-
CIIEKTPaM HEOPraHUYECKUX U KOOPAUHAIIMOHHBIX
COCIMHEHUM
Bitageer onbITOM MCIIOJIB30BAaHUS MacC-
CIIEKTPOCKOIIUU B IIPOLIECCE IPOBENECHU HAYYHBIX
UCCIIEOBAHUI
WIIK-3.2.  MuteprnpetupyeT  pe3ynbTaThl | 3HAET OCHOBHBIC TCOPETHUCCKHE MPEICTABICHIS
XAMHYECKOTO  SKCIICPUMEHTA Ha OCHOBC | 0§ MACC-CIEKTPOCKOIHH OPTaHUYCCKUX H
COBPEMECHHBIX 5 TCOPETUIYCCKUX HEOPraHWYECKHX BEIIECTB
npeaACTaBICHUN

YMeeT naaHupoBaTh NPOBEAEHUE (PUUKO-
XMUMUYECKOT'0 3KCIIEPUMEHTA, a TAKKe
MHTEPIPETUPOBATH MOJIYUYEHHBIE JaHHBIE TPU
aHaJIM3€ HEOPraHMYECKUX U KOOPANHAIIMOHHBIX
COEIMHEHUH




KO,Z[ 1 HANMCHOBaHUE MHAUKATOPa
JOCTHXKCHHA KOMIICTCHIIUH

Pesynbrars! 00y4eHHs IO AUCIUIUINHE

Bnageer Mmetonamu 06paboTKH pe3ynbTaToB
HAYYHBIX SKCIIEPUMEHTOB C TIOMOIIIBIO
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI

2. CTpyKkTypa M coaepxkaHue JTUCHUILIUHBI
2.1 PacnpenesieHue TpyA0EéMKOCTH AUCUMILIMHBI 110 BUAAM padoT

O6mass TpyaoEMKOCTh AUCIUILIMHBI COCTABISICT 3 3adeTHhIX eauHuil (108

4acoB), UX paclpejieieHue 1Mo BujgaM paboT MpeacTaBiIeHO B TaOIuUIe

Buapi pabot Bcero dopma o0ydenus
4acoB OYHasI
5
cemecTp
(uacsr)

KonTakTHas pa6oTa, B TOM 4Hcie:
AynuTOpHBbIe 3aHATHS (BCEro): 52,2 52,2
3aHATHSI JEKIIMOHHOTO TUIA 16 16
71a00paTOPHBIC 3aHATHUS 34 34
MPaKTUICCKUEC 3aHATHUA - -
CEMHHAPCKUC 3aHSITHS - -
WHast koHTaKTHas padora:
Kontpons camocrositensHol pabotsl (KCP) 2 2
IIpomexxyTounas arrecrauusi (MKP) 0,2 0,2
CamocTosiTeJbHasi padoTa, B TOM YHCJIe: 55,8 55,8
Kypcosas paboma - -
IIpopabomka yuebnoco (meopemuueckoeo) 28 28
mamepuaia
Buinonnenue unousuoyanvhvix 3a0anutl i i
(noozomosxka coodbwenull, npezeHmayuti)
Pegepam - -
IToaroroBka K TeKyLieMy KOHTPOJIIO 27,8 27.8
Kourtpoasb:
[oaroToBka K 3K3aMeHy 27.8
Oomas gac. 108 108
TPYA0€MKOCTh B TOM YHCJIe KOHTAKTHasi padoTa 52,2 52,2

3a4. e/l 3 3




2.2 CoaeprkaHue TUCHHUIIIMHBI

Pacnpenenenue BUI0OB y4eOHOW pabOThl U UX TPYJAOEMKOCTH IO paszjenam
JACHUTUINHBI.

Pazpenbr (TeMbI) MUCHIUILIMHBI, W3y4aemble B 5 cemecTpe (ouHas Qopma
00yueHus)

KomnnuectBo yacoB

Ne | HaummeHoBaHue pa3fenoB (TeM) Beero Ays;?g{aﬂ BHG?;%ZTTZPHM
JI 113 JIP CPC
1 2 3 4 5 6 7
W€ TIOHATHS 1 OCHOBHEI
1 onp(zgg;efm; Macc-CHSISI];)OMeT;HH 258 4 i 6 15,8
2 Macc-cnekTpoMeTpUIECKrE 40 6 i 14 20
METObI aHATIN3a
3 MeToapl HOHU3AIMY BEIISCTB B 40 5 i 14 20
MOJIEKYJIIPHOM aHAJIN3e
Hmoeo no oucyuniune: 105,8 16 . 34 55,8
KonTpoib camocrosiTensHoN
pabotsl (KCP) 2
[IpomesxxyTouHas arTecTamus
(MKP) 0.2
[ToaroroBka k Tekymemy
KOHTPOJTIO i
OO0m1ast TpyA0€MKOCTb IO JUCITH- 108

IIJINHEC

[Tpumeuanue: JI — nexunu, [13 — npakTuyeckue 3aHsATus / cemuHapsbl, JIP — maboparopHbie 3aHATHS,
CPC — camocrosTenbHas paboTa CTyA€HTa

2.3 Conep:xkanue pa3jeioB (TeM) TUCHMIIUHBI:
2.3.1 3angATHA JEeKIIUOHHOI0 THIIA

HaunmenoBanue dopmMma TeKy1iero
No Coneprxanue pasnena (TeMbl) p Y
paszzaena (TeMbl) KOHTPOJIA
1 2 3 4
1. O6mue morssiTus 1 [Mctopuueckuii 0630p. biok-cxema macc- VYcTHbI onpoc

OCHOBHBIE onpe/iesieHHst |crieKTpoMeTpa. OCHOBHBIE MPUHLIMITBI METOA
Macc-CIeKTPOMETPHH  [Macc-criekTpomeTprn. CHCTEMBI BBOJIa TTPOOBI
B Macc-criekrpoMeTp. OCHOBHBIE 3371241
Macc-CIeKTPOMETPUH B aHAJIUTUKE U
ouodusuke. O0paboTKa pe3yIbTaToOB
HAYYHBIX YKCIIEPUMEHTOB C TOMOIIBIO
COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTHH.




HaumenoBanue dopma TeKyIIero

No pasena (Tembi) Coneprkanue pasena (TeMbl) KOHTpOS
1 2 3 4
2. Macc- OO6mue MPEJCTaBICHUS 0 Macc-| Y CTHBIM Onpoc
CHEKTPOMETPUUYECKHE |CIEKTPOMETPUYECKOM  METOJAE  aHalu3a.
METO/Ibl aHaJTN3a AHanuTHuYecKass XapaKTepUCTUKA METO/a.

CriocoObl MOHM3AIMU U UX AHATUTHYECKOE
ucnonp3oBanue. [IpuHnum paboTel U cxema
Macc-CIEKTpOMEeTpa C MAarHUTHBIM Macc-
AQHAJIN3aTOPOM. [Ipumenenue Mmacc-
CIIEKTpOMETpUHM [l aHanu3a. OnpeneneHue
puMecell B TBEPJBIX BELIECTBaX METO/I0M
HMCKPOBOM MacC-CEKTPOMETPHH.

3. Meroap! noHu3zauuu |MeToapl HOHU3AIMU Ta30B U JIETY4UX| Y CTHBIHA OIpOC
BCUICCTB B )KHHKOCTCﬁ. 3JI€KTpOHHa$I HOHU3ausi
MOJICKYJIIPHOM aHAJIN3e |BEIICCTB B Ta30BoM (aze. Xumuueckas
MOHU3ALMSA B HMOHHO-MOJIEKYJISIPHBIX

peakiusax. Monuzanusa npu armocdepHOM
JIaBJIeHUH. MeToJbl MOHMU3ALUU HENeTYYHX
BemiecTB. [Tonesas necop6uums. IlnazmenHas
necopbuus. Crpeii-MeTobl. DIEKTPOCIpei.
['azopunamuueckue MHTEpGENCH  CIpei-
METO/I0B. MatpudHo-aecopOIOHHbIE
Metoabl aHanuza. BUMC u MAJIJIN.

2.3.2 3aHATHSA CEMMHAPCKOI'0 TUIA NPAKTHYECKHE / CEMUHAPCKUE 3AHATHS/
JabopaTtopHbie padoThI)

HaumeHnoBanue pasacia d)opMa TCKYLIECTO

No (Tembl) Temartuka 3aHATHI/PaOOT KOHTPOII
1. |O6ume moHsTHS 1 «brnok-cxema macc-criektpomerpa. OCHOBHBIC JIP1
OCHOBHBIE NPHUHIMIIB METO/Ia MacC-CIIEKTPOMETPHI
OIIpeieNIeHnst Macc-
CIIEKTPOMETPHUH
2. |OOGt1i¥e MOHSITHS U «Pabora ¢ 6ubnMMOTEKOI Macc-CIIEKTPOBY» JIP2
OCHOBHBIE
ONpeIeIeHNs Macc-
CIIEKTPOMETPUH
3. [Macc- Yactb 1 «YcraHOBJIEHUE CTPYKTYpHI BeniecTBa o |/1P3

CIIEKTPOMETPUYECKHE | MacC-CHEKTPY C MCIOJIB30BAHUEM 0a3 JTaHHBIX»
METO/IbI aHAIN3a
CIIEKTPOMETPUH

4. |Macc- Yactb 2 «YCTaHOBJIEHUE CTPYKTYPHI BemecTsa 1o |/1P3
CIIEKTPOMETPUYECKHE | MacC-CIIEKTPY C MCIOIb30BaHUEM 0a3 JaHHBIX»
METOAbI aHaJIN3a

5. |Macc- Yacte 1 «M3yuenune nporeccos pparmenramun»  [JIP4
CIIEKTPOMETPUYCCKHE
METOAbI aHaJIN3a

6. |Macc- Yacts 2 «M3yuenue nporeccoB pparmentanun»  [JIP4

CIICKTPOMCTPHUYCCKHUC




MCETOJbI aHAJIN3a

7. |Macc- Yacth 1 «Pyunas paciimdppoBka Macc-criekTpoB u  [JIPS
CTIICKTPOMETPUYECCKHUE [[IOCTPOCHHUE CXEMbI (hparMeHTaI[IH
METO/Ibl aHAIN3a COOTBETCTBYIOIIMX COSAUHEHUN»

8. [Macc- Yacthb 2 «PyuHas paciimppoBka Macc-criekTpoB u  [JIPS
CIICKTPOMETPUICCKHUEC |[1oCTpOCHHE CXeMbI (hparMeHTaIi
METO/IbI aHan3a COOTBETCTBYIOIMX COEIMHEHHI»

9. |Macc- Yacte 1  «Iloctpoiite  xpomatorpammbl 1o [J/IP6
CHEKTPOMETPUYECKHUE |OTACTHHBIM HOHAM, XapaKTEPUHU3YIOIIUM HAIUYHE
METOJIbl aHAJTN3a 3aJJaHHOT'O KJIACCa COEMHEHMI»

10. Macc- Yacts 2 «llocTpolite XxpoMaTorpaMmsl 110 JIP6
CHEKTPOMETPUUYECKHE [OTACIbHBIM HOHAM, XapaKTePUU3YIOIIUM HAJIUUUE
METO/Ibl aHATTN3a 3aJJaHHOTO KJIacCa COEMHEHUI»

11. |MeToapI HOHU3AIMH Yacte 1 «AHanu3 cMecH BEIIeCTB METOJIOM JIP7
BEILIECTB B XpOMaTOMacc-CEKTPOMETPUM»
MOJICKYJISPHOM
aHanmse

12. \Mertopl HOHU3ALUH Yactb 2 «AHAIN3 CMECH BEILECTB METOIOM JIP7
BEIIIECTB B XpOMaToOMacc-CleKTPOMETPUU»
MOJIEKYJISIPHOM
aHaJIM3e

13. |Meto/1pl HOHU3ALUH Yactb |1 «AHamu3 cocTaBa KOOpAWHANIHOHHBIX  |/IP8
BEILECTB B coenuHenuii d- u f- anemcenToB»
MOJIEKYJIIPHOM
aHaJIH3e

14. |Metonapl nonusaruu |Yacts 2 «AHAU3 COCTaBa KOOPAMHAIIMOHHBIX JIP8
BEIIIECTB B coenuHeHui d- u f- amemMceHTOBY»

MOJICKYJISPHOM
aHanmse

15. |Metoxapl nonuzamuu |«OnpeneeHne cocTaBa KeJIe3HbIX ¥ METHBIX J19
BEIIECTB B CILIaBOB»

MOJIEKYJISIPHOM
aHaJIM3e

16. |Metonbl nonusamuu |Yacts 1 «MaenTrduKaus MeIUIMHCKIX JIP10
BEILIECTB B npemnapaToB»

MOJIEKYJIIPHOM
aHaJuze

17. |Metoapl nonuzarmu |Yactp 2 «MaeHTrHUKAIHS METUITMHCKUX JIP10
BEIIIECTB B npenapaToB»

MOJIEKYJISPHOM
aHanm3e

3amuTa madboparopHoit padotsl (JIP)

2.3.3 IllpumepHasi TeMaTHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTbl — HE IPEAYCMOTPEHBI




2.4 TlepeyeHb yueOHO-METOAMYECKOT0 00eceYeHusl ISl CAMOCTOSITeIbHOM
padoThI 00y4aKIIMXCS MO AUCHHUIIMHE (MOTYJIIO)

[TepedeHn yueOHO-METOIUIECKOTO 00ECTICUCHUSI TUCIIUTUIMHBI TI0
No Bung CPC BBITIOTHEHUIO CAMOCTOSITETTLHOM paboThI

1 2 3

1 | IIpopabotka yuebnoro |1. CnekTpanbHbie METOIbI aHANIK3A. [IpakTHYECKOe PYKOBOACTBO
(TeopeTuvecKoro) [DmexTpoHHEIH pecypc] : yueb. mocodue / B.W. Bacunwesa [u mp.].
Marepuaia — DOnektpod. naH. — Cankr-IletepOypr : Jlans, 2014. — 416 c.
— ISBN: 978-5-8114-1638-7. — Pexxum nocryma:
https://e.lanbook.com/book/50168.
2. MeTtoanueckre peKOMEHIalluu K OpraHu3aliy ayAuTOpHOMN U
BHEAyAUTOPHOH (CaMOCTOSATENbHOI) pabOThI CTYICHTOB:
metoauueckue ykazanwus / coct. T.I1. Cropoxenko, T.b. I[lounHok,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yH-T,

2018. 89 c.
2. |TloarotoBka k Tekymiemy |1. CiekTpanbHble MeTO B! aHaNIM3a. [IpakTHYecKkoe pyKOBOACTBO
KOHTPOJTIO [DnexTponHsbIi pecypc] : yued. mocodue / B.M. Bacunnesa [u ap.].

— Dnekrpod. nan. — Cankr-IlerepOypr : Jlans, 2014. — 416 c.
— ISBN: 978-5-8114-1638-7. — Pexxum nocryma:
https://e.lanbook.com/book/50168.

2. Metoanueckrue peKOMEHIalluu K OpraHu3aliy ayAuTOPHOMN U
BHEAyIUTOPHOH (CaMOCTOSTENLHOI ) pabOThI CTYICHTOB:
Meroaunueckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. IlounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnomap: KybaHnckuii roc. yH-T,
2018. 89 c.

Y4eOHO-METOANYECKUE MATEPHUAITBI JIJIST CAMOCTOATEILHON pabOThl 00YUAIOMUXCS U3
YHCcia UHBAJIWJIOB U JIMIL C OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3/10p0Bbsi (OB3)
IIPEIOCTABIIAIOTCS B (hOpMax, aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbSI U
BOCTIPHSTHUS HH(MOPMAITIH:

JI1st I ¢ HapyIIEHUSIMU 3PECHUS:

— B TIEYaTHOU (DOpME YBEITMUECHHBIM MIPUPTOM,

— B (hopMe€ BIEKTPOHHOIO JOKYMEHTA.

JI1s ury ¢ HapyIIEHUsIMU ClTyXa:

— B IieyatHou (opwme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JJist TvTl ¢ HapYIIEHUSIMUA OTIOPHO-IBUTATENILHOTO arapara:

— B reyaTtHo popme,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTA.

JlaHHBIH epeyeHb MOKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA
0o0yJaronmxcs.

3. O0pa3oBaresibHbIC TEXHOJIOTUU
B xone u3ydeHUs TUCHMIUIMHBI TPEAYCMOTPEHO HCIIOIB30BaHUE CIICTYIOIIUX

00pa3oBaTeNbHBIX TEXHOJOTHUH: METON MPOOJIEMHOTO U3JIOKEHUS MaTepuaa,
CaMOCTOSITEJIbHOEC 4YTEHUE CTyJACHTaMU Y4yeOHO-METOJWYECKOM U CIPaBOYHOMN



JUTEPaTypPhl ¥ TOCIICIYIONICH CBOOOTHOM JUCKYCCHUH TIO OCBOCHHOMY UMM MaTepuaiy;
VCII0JIb30BAHUE, WILUTFOCTPATUBHBIX BUJIEOMATEPUAIIOB C IIOMOIIBIO MYJIbTUMETUITHOTO
000py10BaHUS. TexHonoruu JINYHOCTHO-OPUECHTUPOBAHHOTO oOyueHus,
MO3BOJISIOIIUE CO3/1aBaTh UHIUBUAYAJIbHBIE 00pa30BaTEIIbHbIC TEXHOJIOTUH.

KomIieTeHTHOCTHBIT MOAXOJA B paMKax MPENoOJaBaHUS  JUCLUILUIAHBI
peanu3yeTcsi B UCIIOJIb30BAaHUM WHTECPAKTUBHBIX TEXHOJOTMA M aKTHBHBIX METOJOB
(mpoGieMHasi Jekius, padoTa B MaJIbIX TpyIax) B COYETAHUU C BHEAYJIUTOPHOM
paboToil.

NudpopmarimoHHbIe TEXHOJOTHH, MPUMEHSIEMbIE TIPH M3YYCHUU JTUCITUTIINHBIL:
UCIIOJIb30BaHUE WH(GOPMAIMOHHBIX PECYpPCOB, JOCTYHHBIX B HMHGOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOW ceTu HTEepHET.

AnanTuBHBIE 00pa30BaTENbHBIC TEXHOJIOTHUH, MPUMEHSEMbIC TPH W3YYCHUU
TUCUUIUIMHBL — I JIML C OrPAaHUYECHHBIMHM  BO3MOKHOCTSIMH  3J0POBbS
MPENYyCMOTPEHA OPraHU3alMs KOHCYJIbTALIUN C UCITOJIb30BAHUEM JIEKTPOHHOU ITOYTHI.

4. OneHo4yHble CpeacTBa /ISl TEKylIero KOHTPOJISI YCNEeBAaeMOCTH M
NPOMEKYTOYHOM aTTecTalun

OneHouHble  CcpeacTBa  NpEJHA3HAYEHbl Uil KOHTPOJS M OLEHKH
00pa3oBaTeNbHbIX JOCTHXKEHUNW OOY4YarOIIMXCS, OCBOMBILIKX IMpOTrpaMMy Yy4eOHOU
JUCUUIUIMHBL « XUMUS KOOPAUHAIIMOHHBIX COEAUHEHUIN.

@OHJT OLEHOYHBIX CpPEICTB BKJIIOYAET KOHTPOJIBHBIE MaTepuaibl U
IPOBEJACHUS TEKYyWero KOHTPOJsi B (opMe YCTHOIO OIpoca M OTYETOB IO
1abopaTOpHbIM paboTaM U NMPOMEKYTOYHOH arrecTanuu B (OpMe BONPOCOB K
3a4ery.

CprRTypa OLICHOYHLIX CpPEIACTB IJs TeKyHIeﬁ H HpOMe)I(yTO‘IHOﬁ
aTrecranumu

KOZ[ U HAUMCHOBAHUEC HaumenoBanmne OLICHOYHOI'O CPCACTBA
Ne UHAMKATOpa Pesynbrars! 00yueHus ITpomesxyTouHas
/i (B COOTBETCTBHH C II. (B cootBercTBHH C 11. 1.4) Texyuii KOHTPOIIb aTTecTalus
1.4)
3HaeT MPUMEHEHUE METOoIa VerHbIid onpoc Bompoc na
WTTK-2 1 Macc-CIeKTPOMETPHH ISt saetre
aHanm3a u uACHTU(DUKAINH
OcymiecTBisieT
HEOPTaHWYECKUX U
UCClIeIOBaHUE
KOOPIMHAIIMOHHBIX
XUMHYECKUX N
N COEOUHEHU,
COCAMHCHIH CII0COOBI TIPOGOTIOATOTOBKH IS
1 | MaTcpunajos €| amam3a  MeTOmOM  Macc-
UCTIOJIb30BaHHEM CIIEKTPOMETPHH
)
COBPEMEHHOTO VMeeT o1leHUBAaTh JIaGopaTtopHas Bompoc Ha
XUMHYECKOro BO3MOYKHOCTH ITPHMEHEHUS pabora saqere
00opynoBaHHs METO0JIa MacC-CIEKTPOMETPHH

JUTSL aHAJTU3a PA3IMYHbBIX
HEOPTraHUYECKUX U
KOOPJIMHAIIMOHHBIX COSTMHEHUN




Buiasieer HaBsIKamMu JlabopatopHast Bonpoc na
MIPOBE/ICHUS] XUMHUECKOTO pabora saqere
OKCIICPUMEHTA JUTSI PEIICHHSI
poeCCHOHATIBHBIX 3a/1a4
3HaeT OCHOBHBIE MPUHIIUIIBI YcerHblii onpoc Bomnpoc Ha
pacmpOBKH Macc-CIIEKTPOB sadere
UTIK-2.2. Vmeer pacmnpoBsIBaTh Macc- | Jlaboparopuast Bomnpoc na
OGpabartbiBaeT ¥ | CIIEKTPbI, IPOBOIUTH pabora saqere
aHAIIM3UPYET MPOOOIOATOTOBKY 00pa3IioB
OKCTICPUMCHTAIBHBIC | 111 aHAJIM3a METOJO0M Macc-
JaHHBIC, MMOJYYCHHBIC CHeKTpOMeTpI/II/I
¢ HCHOJB30BAHNUCM | Byaneet 0CHOBHBIME MeTOaMHi | JlabopatopHas Bompoc na
)C;];f;ii}g%ﬂ MOJIyYCHHS U KCCIIEIOBAHUS pabora 3aqere
anmapaTyphi XUMHUECKHX BEIIECTS M
peakuuii, HaBpIKaMH 00pabOTKH
Y aHaJIM3a MMOJTyYECHHBIX
IKCIIEPUMEHTAIBHBIX JIAHHBIX
UIIK-3.1. 3HaeT OCHOBHBIC IIPOTPAMMBI, YcTHEIH ompoc Bompoc nHa
Hcnonb3yert o3BOJIsIIOIIME 00pabaThIBaTh 3adere
COBPEMEHHBIE Macc-CIeKTpbI, HanboJee
TEOPETUUYCCKHUEC KPYIHBIC 0a3pl TAHHBIX 110
MPEACTABICHUS MacCC-CIICKTpaM.
XUMHYECKOH Hayku B | Y MEET UCIONB30BATh Oa3bl Jlabopatopuas Bormpoc na
cBOGH JIAHHBIX TI0 MaCC-CIEKTpam pabora sadere
npopeccuonanphoii | HEOPraHUICCKUX 1 5
eATENBHOCTH KOOPJIMHAIIMOHHBIX COCTMHCHUI
Bnaneer onsrrom JIabopaTtopHas Bomnpoc Ha
HCITOJIb30BAHMUS Macc- pabora sadere
CHEKTPOCKOIIMH B IPOIECCE
MPOBEICHUS HAYYIHBIX
HCCIeq0BaHUN
HIIK-3.2. 3HaeT OCHOBHBIE VYcerHblit onpoc Bomnpoc Ha
Hurepnperupyer TEOPETHUYCCKUE MPEICTABICHUS sagere
pesyJIbTaThbl 00 Macc-CreKTPOCKOTUH
XUMUHCECKOTO OpraHUYeCKHX U
DKCIICPUMEHTA M2 | HeopraHMYECKHX BEIICCTB
OCHOBE COBPECMCHHBIX
P —— YMeeT miaHHpOBaTh Ha660paT0pHaﬂ Bompoc Ha
MpeICTaBICHUN HIPOBEICHUC (bI’BHKO' pabota sarete
XHUMHYECKOTO IKCIICPUMEHTA, a
TaKKe HHTEPIPETUPOBATD
MIOJIyYCHHBIC JJAHHBIC TIPU
aHaJIM3¢ HEOPTaHUYCCKUX U
KOOPJMHAIIMOHHBIX COCTMHEHUI
Bnageer metonamu o6pabotku | Jlaboparopras Bonpoc na
pabora 3a4eTre

pe3yJIbTaTOB HAyYHBIX
AKCIEPUMEHTOB C TOMOIIIBIO
COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJOTHH




TunoBble KOHTPOJIbHBIC 3aJaHUsl WJIM MHbIE MAaTepHaJibl, HeOOXOAUMBIE IS
OlleHKH 3HAHMHA, YMEHHWiHl, HABBHIKOB W (MJIM) ONBITA [1eATEJbLHOCTH,
XapaKTePHU3YIIIHX 3TAanbl (POPMHUPOBAHUS KOMIIETEHIIUH B mpoiecce 0CBOCHUS
00pa3oBaTeJIbHOM MPOrPAMMBI:

Yemuwtit onpoc
Kovmnerenunu nposepsieMbie oneHOUHbIM cpeacTBom: IIK-2, IK-3

Bapuanr 1
1. Meroxn macc-CIEKTpOMETPUN OCHOBAH HA ... .
a) pEruCTpali HOHOB, BO3HUKAIOUIUX MPU BO30YKICHUH 3JIEKTPOHOB;
0) perucrpauMd HOHOB, BO3HUKAIOIIMX NpPH  MOIJIOIIEHHH  BEIIECTBOM
AJIEKTPOMAarHUTHOTO U3Jy4ECHUS;
B) pErucTpany HOHOB, BO3HUKAIOLIUX TP MarHUTHBIX KOJIEOAHUAX aTOMHOIO S/pa;
I') pErUCTPALIMKY HOHOB, BO3HUKAIOIMIMX MTPU HOHU3AIUU HEUTPAIbHBIX MOJIEKYI.

2. Yto mpoucxoauT mpu 6oMOapIupoOBKe JIEKTPOHAMH C BBICOKOW dHEprued mapon
BemecTBa mpu aasiaeHuu 10-5—-10-8 mMm pT.cT.?

a) MOHU3AIINS;

0) IpOTOHU3AITHS,

B) LIMKJIM3ALIHS;

I') OJIUMEPHU3ALHSL.

3. MonekyasipHbIM HOHOM Ha3bIBAIOT ... .

a) BO30YXJIEHHbIN KaTUOH, 00Pa3yIOIIHIICs B pe3yIbTaTe IUCCO- IUAINY;

0) BO30OYXICHHBI aHUOH-PAIUKal, OOpPa3yIOIIMICS MPU TPHUHSI- THU MOJIEKYJIOH
AJIEKTPOHA IO BO3/IEVCTBUEM BHEIIHEN SHEPIHH;

B) BO30Y>K/ICHHBI UOH, PACIIOJIOKEHHBI B MATHUTHOM T10JI€;

r) BO30YXKIEHHBIM KAaTHOH-paJMKajl, OOpa3yloUuicia NOpU MOTEPEe MOJIEKYJIOn
AJIEKTPOHA O] BO3/IECTBUEM BJIEKTPOHHOIO yaapa.

Bapuanr 2
1. B uem 3akntoyaercsi peuMyIIeCTBO MacC-CIIEKTPOMETPUU?
a) cneluUIHOCTb U HU3KUH TIpeiesl 0OHApYKEHHUS;
0) ObICTPOTa ¥ TOYHOCTh ONPEETEHUSI CTPYKTYPhI BEIIECTBA;
B) IPOCTOTA MPOBEJAECHUS aHAIN3A;
I') BBICOKast HHPOPMATUBHOCTD 110 CPABHEHUIO C IPYTHMH METOJIAMHU.

2. B ueM cyTh «a30THOrO MpaBuIIa»?
a) MOJIEKyJa C HEYETHOW MOJEKYJISIPHOW MacCOl COAEPKUT aToM a3oTa, JMOO
COJIEP’KUT HEUETHOE YMCIIO aTOMOB a30Ta;



0) MOJIeKyJila C YETHON MOJIEKYJISIPHOW Maccoil JuOO COAEPKHUT aToM a30Ta, JUOO
COJICP’KUT YETHOE YUCIIO aTOMOB a30Ta;

') MOJIEKYJIa C YETHON MOJIEKYJIIPHOM Maccoi Ju00 HEe CONEPKUT aToM a30Ta, JIudo
COJIEP’KUT HEUETHOE YMCIIO aTOMOB a30Ta;

1) MOJIEKYJIa C YeTHOW MOJICKYJISIPHON Maccoi MO0 He COAEPKUT aTOM a30Ta, JIN0O
COJICP’KUT YETHOE YMCIIO aTOMOB a30Ta.

3. «HeTHO-3IEKTPOHHOE» PABUJIO 3aKJIFOYACTCS B CICAYIOIIEM ... .

a) UOH-paJUKaJbl (HEUYETHOE KOJMYECTBO DJICKTPOHOB) WM PAJUKAJIbI, UIU YETHO-
AJEKTPOHHBIE HEUTpalbHbIE MOJEKYJIbl MOTYT 3JIMMUHUPOBATH, TOTJA KAaK HOHBI
(4eTHOE YMCIIO AJIEKTPOHOB) MOTYT TEPSATH JIUIIIL HEUTPaAIbHbIE YETHO-3JICKTPOHHbIC
YaCTHUIIbI, HO HE pa- JIUKaJIbI;

0) KaTHOH-paJIMKaJbl (HEUETHOE KOJIMYECTBO DJIEKTPOHOB) UJIU PaAUKAJIbI, U YETHO-
3JIEKTPOHHBIE HEUTpaIbHbIC MOJIEKYJIbl MOTYT JJIMMUHUPOBATh, TOTJIAa KaK HOHBI
(4eTHOE YMCJIO DJICKTPOHOB) MOTYT TEPATh JIMIIb IOJOKUTEIBHO 3apsKCHHBIC
AJIEKTPOHHBIC YaCTHUIIBI;

B) aHUOH-pAJIMKAJIbl (HEUYETHOE KOJMYECTBO JIEKTPOHOB) WJIM YETHO-DJICKTPOHHBIC
HEUTpaIbHBIE MOJIEKYJIBI MOTYT 3JIMMHUHUPOBAaTh, TOTJa KaK HMOHBI MOTYT TEpPSTh
JIUITH HEUTPaJIbHBIE YETHO- SJIEKTPOHHBIC YACTHUIIbI, HO HE PaJIMKAJIbI;

I) KaTHOH-paJuKalbl WA pajuKaidbl, WIA YETHO-AJIEKTPOHHBIE HEUTpaJIbHbIC
MOJIEKYJIBI MOTYT 3JIMMHHHUPOBAaTh, TOT/a KaK MOHBI (UYETHOE YHUCIIO DJICKTPOHOB)
MOTYT TE€PATH JINIIIb HEUTPATbHBIE YETHO- AJIEKTPOHHBIE YaCTHUIIbI, HO HE PaIUKaIbI.

Bapuanr 3
1. Onpenenure popmyiy BeliecTBa MO Macc-CIEKTPY, €CIH ero OpyTro-hopmyia
C4HSO.
a) OeH30lHasI KUCJIOTA,
0) OyTaHOH;
B) OyTaHOJI;
r) OyTaHaJb.

2. B gyem 3axnrouaercs neperpynmnupoBka Maxk-Jladhdeptu?

a) MUTpalMs aroMa BOJOPOAA YEPE3 UETHIPEXUJIEHHOE IEpPEeXO0J- HOE COCTOSHUE,
COITPOBOX/IAIOIIASCS BBIJICIICHUEM HEUTPAJIbHOU MOJIEKYJIbI;

0) mwurpamus aroma BOJOPOJIa YEpe3 UIECTHUUJICHHOE TMEePEeXOJHOE COCTOSHHE,
COIIPOBOXKIAIOIIASCS BBIICIICHUEM HENTPAIbHOU MOJIEKYIIbI;

B) BBIOPOC HEUTPAIbHOM MOJIEKYJIbI IPY YYAaCTHH aTOMOB BOJIO- POJIa U3 Pa3IUUHbIX
MOJIOKECHMH;

I) MUTpanus aroMa BOJOpOAa 4epe3 IIECTHUUJIECHHOE IEPEXOAHOE COCTOSHUE,
CONPOBOKIAIOIIASICS BBIICIICHUEM HEUTPAIBbHON MOJIEKYJIBI.

3. Ompenenute 3JIEMEHTHBIH COCTaB COCAMHCHMS, HCXOJS HM3 WHTECHCUBHOCTEH
U30TOIHBIX MTUKOB MoJiekyJisipHoro uona: 108 (100 %), 109 (7,85 %) u 110 (0,45 %).
a) CTH602;

0) C6H12;



B) C4H4N;
r) C7HSO.

Bapuanr 4
1. Onpenenure ¢GopMyily BEIIECTBA, CIEKTP KOTOPOIO COJEPKUT CIETyIOIIUe

3HadyeHusa m/z: 46, 45, 31, 29, 15.
a) 3TaHOJI,

0) nporaHab;

B) U30IPOIINJ;

') METUJICATUIUIAT.

2. O 4eM MOKHO CYJIUTh 110 UHTEHCUBHOCTH IMMMKOB MacC- CIIEKTPOB?
a) O XUMHYECKOM COCTOSIHUU U3y4YaeMbIX aTOMOB;
0) O KOJIMYECTBE aTOMOB JIAHHOTO AJICMEHTA;

B) O XUMHYECKUX CBOMCTBAX U3y4aeMbIX aTOMOB,;

') O CTPYKTYpE BEIECTRA.

Kpurepuu onenku:

Kpurepuu

Ouenka

YpoBeHb

[IpaBunabHO pelieHbl BCe TPU 3aaHUS
(B pelIeHUsIX/0TBeTax MOXET
IPUCYTCTBOBATh HEOOJIBILIOE YHUCIIO
HETOYHOCTEH, HE HOCSIIINX
MPUHIMITHAIBLHOTO XapaKTepa).

«OTJIUYHO»

MOBBIIICHHBIN
(TIpOIBUHY THIH)
YPOBEHb

OmgHo W3 Tpex 3aJaHui BBIMOJIHEHO
MpaBWILHO HE MeHee, yeM Ha 70 %, u3
OCTAJIBHBIX JIBYX 3aJIaHU TPABUIHHO
pemieHbl 60 Bce, JHOO oaHO (B
pPEIICHUSAX MOXKET IPHUCYTCTBOBATH
HEOOJIBIIIOE YHCIIO HETOYHOCTEH, He
HOCSIIIINX MPUHITUTHATHHOTO
XapakTepa).

«Xopouio»

0a30BbIil YpPOBEHB

OmHO W3 Tpex 3aJaHui BBITIOJHEHO
npaBUIIbHO HEe MeHee, yeM Ha 50 %, HO
He Oosiee 70%, W3 OCTaIbHBIX JBYX
3aJlaHUN TIPaBUJIILHO PEIIeHO OJHO (B
pEUIEHUAX MOXKET MPUCYTCTBOBATH
HEeOOJIBIIIOE YHCIIO HETOYHOCTCH, HE
HOCSIIIAX MPUHIUITHATBHOTO
XapakTepa).

«YIAOBJICTBOPUTCIILHO
»

IIOPOTOBBIN YPOBEHb

[IpaBunpHO pemeHa oaHa 3ajdad,
OCTaJbHBIE IIOJTHOCTBIO HE PEIICHBI,
1100 HE pellieHa HU OJTHA.

«HCYAOBJICTBOPHUTCIIb
HO»

menee 50%,
YPOBEHb He
chopMHpoBaH

Omuembwt no n1adopamopHvim padomam




Komnerenunu nposepsieMbie oneHoYHbIM cpeacTeom: ITK-2, ITK-3

JladbopaTopHasi padora Ne/
AHAJN3 CMeCH OPraHNYeCKUX BelleCTB MeTOI0M XPOMAaTOMACC-CIIEKTPOMETPHH

Lenb:  w3yyeHHe  KOMOMHUPOBAHHOIO  TAHAEMHOTO  KBaJpYMOJbHO-
BpemsiniposieTHoro Macc-criekrpomeTpa QStar Elite (MDS Sciex Applied Biosystems,
Kanana) u onpenenenue cocraBa >KUJIKOW CMECH.

OBUIME CBEJIEHUS KoMOMHMpPOBAHHBINM TaHAEMHBIA KBaJIpyMHOJbHO-
BpeMmsanposieTHbii macc crnekrpomerp (QqTOF), npeanHazHaueH sl peLICHHUS
IIMPOKOr0 Kpyra MCCIENOBAaTENbCKUX U MPUKIAAHBIX 3a7ad. [I[puMeHeHue B 0THOM
npubope JABYX MacC-aHAIM3aTOPOB M PACIHOJIOKEHHOW MEXJTy HUMH SUYCUKHU
CTOJIKHOBEHHMI TMO3BOJSIET TMPOBOAUTH (PparMeHTAIMI0O W TMOCIEIYIONUHA Macc
CHEKTPOMETPUUECKUIN aHalu3 MpPelBApUTETLHO OTOOPAaHHBIX POAMTENHCKUX HMOHOB
poOBbl, TEM CaMbIM CYIIIECTBEHHO MOBHIIIAS JJOCTOBEPHOCTH OMPEICIICHUS CTPYKTYPhI
MOJIEKYJ TpoObl. BO3MOXHOCTH TPUMEHEHHUS PA3IUYHBIX HCTOUYHUKOB HOHOB
MO3BOJISIET MCIOIB30BATh MPUOOP JJIs aHAIHM3a KaK KUIKUX, TaK U Ta30BbIX CMECEH.
Metoa TaHAEMHOM MacC-CIIEKTPOMETPUU MOXKET OBITh HCIOJB30BaH ISl CaMbIX
Pa3HOOOPAa3HBIX MPWIOKEHUNH — OT CTPYKTYPHOTO aHaM3a HEOOIBIITNX MOJEKYN 10
KAUeCTBEHHOI'0 M KOJIMYECTBEHHOI'O aHajlh3a NPOTEMHOB W nentuaoB. [loToku
AJIOEHTA OT 2 HII/MUH 70 2 MJI/MUH (B 3aBUCUMOCTH OT UCTOYHUKA HOHOB) MTO3BOJISIOT
COBMENIATh NPUOOP C PA3TMYHBIMU CUCTEMAMU JJIS Pa3JEICHUS CIOXKHBIX CMEcer —
ot anekrpodopesa u HaHo BOXKX no BeicokockopoctHOi BOXX. Tlpubop moxer
OBITb COBMEIIEH CO CIIEKTPOMETPOM MOHHOMN MOJIBH>KHOCTH.

Cucrema BBOAa mpoObl [Ins BBojga oOpasia B mpubope MNpeayCMOTPEHBI
cnenyromue ycrporcrsa: 1. CraHgapTHbIA HHTETPUPOBAHHBIN HIIPULIEBOW HACOC JJIS
pabotel ¢ morokamu oT 10 wi/muH 10 10 mu/muH. BennuuHy moTtoka Ompenemnstor
yCI0BUSIMU BBOJA. 2. 10-MOPTOBBIN 2-MO3UIIMOHHBIA BEHTUIb.
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Puc. 1. — IlpuHnunuanpHas cxeMa aHAJIUTHYECKOM YacTh TaHJIEMHOTO
KBaJIpyTHOJIbHO-BPEMSIIPOJIETHOTO Macc-ciekTpomeTpa QStar Elite.

HcTouHUK HOHOB B KOM6I/IHI/Ip0BaHHOM TaHACMHOM  KBaJAPYIIOJBbHO-

BPEMSANPOTIETHOM Macc-CIIEKTPOMETPE MPUHIUITHATBHO peayCMOTpPEHA
BO3MOKHOCTh MPUMEHEHHUSI CICAYIONIUX METOJI0B MOHM3ALMK MPOOKI: - XUMHUYECKast
noHm3anusa npu armocpepaom nasienun (APCI), - Qoromonusanus npu

atMoceprom nasnenuu (APPI), (puc. 1), - ctumynupoBaHHas MaTpHIleH Ja3epHas
necopouus (MALDI).



Puc. 2 — [IlaHenp WCTOYHMKA MOHOB TaHAEMHOIO KBaJpyHOJIbHO-
BpEeMSIIPOJIETHOTO Macc-ciekTpomeTpa QStar Elite.

HcTounuk aneKTpopacibUIeHHs IpeoOpa3yeT HOHBI U3 )KUIKOH (hasbl B ra30BYIO
¢dazy. OOpa3sibl BBOASTCS 4Y€pe3 pacIbUIMTEIh C BHICOKUM HAMPSKEHHUEM, BBI3bIBAs
pacrnblUIeHHE HEOOJBIIOr0 KOJMYECTBA 3apsLDKEHHBIX YacTUL. B MOHHOM HCTOYHUKE
MOHBI TEpPEeXOJsIT B ra3oByl0 (a3dy C MOBEPXHOCTHOTO CJIOS APOOSIINXCS Karelb
MOCPEACTBOM  MpOLIECCa, HA3BAaHHOIO  «HOHHOE  ucHapeHue»  (puc.  2).
KoMOuHupoBaHHbIit TaHJAEMHBIN KBaJpyIOJIbHO-BPEMSAIIPOIETHBIN Mmacc-
CHEKTPOMETP  OCHAIleH MCTOYHUKOM HOHOB C  3JEKTPOPACIBUICHHEM  C
JOTIOJIHUTENBHBIM TOPSTYMM MOTOKOM ocyiieHHoro rasza (4000 °C) opToroHaiabHO K
CTpPY€ 3apsDKEHHBIX Karellb U3 AJIEKTPOPACHBbUIMTENS JJi TOBBIIMICHUS CKOPOCTH
UCIIAPEHUs] paCTBOPUTENS MPOOBI B ciiydyae OOJbIIMX MOTOKOB. MICTOUHHK MOHOB C
AIIEKTPOPACIIBUIEHUEM TO3BOJIAET HEMOCPEACTBEHHO HaOII0JaTh BBOJA —Yepes
CTEKJIIHHOE OKOIIKO, U CHAa0XKEeH yIOOHBIM JOCTYIIOM K BaKyyMHOMY HHTEpQeHcCy.
HcTouHuk BKIIIOYAET CEAYIONIME BHEIIHUE COeTMHEHUs (puc. 2):

- IEBATUIIO3UIMOHHBIN KJIallaH MapIIpyTU3aTop,

- KHOIIKA 3arpy3KH, - KHOTIKA CJIMBA,

- coeAHeHue A ra3za ucnaputens (Gasl),

- coeluHeHue 118 ra3a HarpeBatens (Gas2),

- pa3bEM KOHTpoOJIIepa HarpeBa uctTounrka TurbolonSpray®,



- COEAMHEHUE JJIs BBIXJIOIA,

- pa3bEM MOABOJIKM HAMPSIKEHUS] K UCTOUHUKY MOHOB,
- HHMKATOpHAs JaMIouKa (BaKyyM),

- aBapuiiHas MHJIUKATOpHAs JaMIIO4Ka,

- LINPULIEBOM Hacoc.

HuTepdeiic nuddepeHimanbHON OTKAUKH.

WnTepdeiic nuddepennmanbHON OTKAUKH BKIIOYAET IIACTUHY Ia30BOi 3aBECHI,
IUTACTUHY BBOJA M CKMMMEpP (KOHYC C OTBepcTHEM). Mexay IUIaCTUHOW Ta30BOU
3aBECHI U IUIACTHHOM BBOJA TIOJIAE€TCS T'a3 3aBEChl — BHICOKOUUCTHIHN (99,999%) a3oT.
IToTok raza 3aBechl JEIUTCS MEXAY IOTOKOM B BaKyyM 4Yepe3 IUIACTHHY BBOJA U
IIOTOKOM B MCTOYHHUK, MPEIATCTBYIOIIMM IONAJaHUI0 HEUTPAIBHBIX YacTHI] B
uHTepdeiic. Cucrema ra3oBoil 3aBechl 3PPEKTUBHO MPOU3BOJUT OTCEB HEUTPATBHBIX
JacTUll U OOecrevyrBaeT MOoMaJaHue B MacC-CIIEKTPOMETP TOJbKO MOHOB. OOacTh
MEXAYy IUIACTHHOM BBOJA M CKUMMEPOM OTKAa4MBAECTCS IUIACTHHYATO-POTOPHBIM
HacocoM no0 pnaineHus 1 — 2 Topp. lloreHumanel Ha mUIaCTUHAX M KOHYyCeE
ONTUMHU3HUPYIOTCS TaKUM 00pa3oM, YTOOBI MOBBICUTH 3(P(HEKTUBHOCTh MPOXOXKIACHUS
UOHOB uepe3 66 uHTepdeiic M moaodpaTh ONTUMAIbHBIE IS JAHHOIO aHajlu3a
YCIJIOBUS CTOJIKHOBEHHUS! HOHOB C MOJIEKYJIaMH OCTaTOYHOTO rasa. IlepeHoc noHOB U3
00JJaCTH MOHU3AIMU B KBAJPYNOJIbHBI aHAIU3aTOP OCYLIECTBISETCS C MOMOLIBIO
JOTOJHUTENBHOTO TPAHCIOPTHOTO KBaApynois QO, urparomero pojabs HOHOIPOBOJA.
TpancnopTHBINM KBaJIpyIoyb Beeraa paboTaeT B paAMO4acTOTHOM PEKUME - PEXKUME
IOCTOSIHHOT'O MPOITYCKAHMSI HMOHOB BC€X Macc. TpaHCIOPTUPOBKAa HOHOB 4epes
pPaarovYacTOTHBINA KBaPYIOJIb IPOU3BOAUTCS MIPH MOBBIIIEHHOM JaBJICHUH I OoJiee
3¢ (peKkTUBHON (QOKYCHPOBKM HMOHHOro Iydka. OTCyTCTBHE HarpeBaTENbHbIX
3JIEMEHTOB U KallMJUIIPOB 00ECIEYMBAIOT BOBMOXHOCTh aHAIM3a Ja)Ke HEYCTOMYMBBIX
KomIuiekcoB. O0acTh, B KOTOPOW pacroiaraeTcs TPAHCHOPTHBIA PaguoyacTOTHBIM
KBaJIpYI0Jib, OTKAYUBAETCS OTJIEIbHBIM TYpPOOMOJIEKYJISIPHBIM HACOCOM U HaXOJUTCS
npu nasinenun 10-3 Topp. TpancnopTHeiil kBagpynonas Q0 ¢pokycupyeT U nepeHOCHUT
MOHBI U3 BAKyyMHOT0 HHTep(deiica B 0071acTh paJuo4acTOTHON KBaIPYTOIbHON JTMH3BI
¥ B 00J1aCTh BEICOKOTO BakyyMa (2-107° —5-10° Topp) xBagpynonsHoro gpuistpa Mace
Ql. [ns TOro 4roOBl ONTHUMHU3UPOBATH TPAHCMHCCHIO HOHOB, Kak QO0, Tak wu
paguoyacToTHas ~ KBaApyIoJbHAs  JIMH3a, OJJIEKTpUYecKH cBsizana ¢ Ql
PaaMoyYacTOTHBIM HaNpsbKeHHEM. PaguodactoTHOE HanpshkeHue, npuiiokeHHoe Kk Q0
Y KBaJpPYIOJIbHBIM JIMH3aM, 3TO IIOCTOSIHHAs 4acTh PaJMO4YacTOTHOIO HalpPSDKECHMS,
PUIOKEHHOTO K Q1.

KBanpymnonbHbiit GuiIbTp mMacc.

KBaapynonbHbiii GUIbTp Macc mpecTaBiseT coO0M YeThIpe MUITUHAPUYECKUX
3JIEKTPOJ1a, YCTAHOBJICHHBIEC HA KEPAMUUYECKOU BTYJIKE, OKPYKAIOIIEH MOHHBIN IIy4OK.
B pexume BpemsimposietHoro ananuzaropa (TOF) kBaapymnonbHbi QuibTp macc
paboTaeT B paJuOYaCTOTHOM PEXUME — PEKUME MOCTOSIHHOTO MPOITYCKAaHUS HOHOB B
IIMPOKOM JMarna3oHe macc. B pexxume TannemHoi macc-criekrpomerpun (MS/MS)
kBaapynoib Q1 paboraer kak GuiIbTp Macc Oiaroaaps NPUIOKEHUIO MOCTOSHHOIO
HampsokeHus. B pexxnme (uiabTpalnuy macc KBaJpyHOJbHBIM Macc- CIEKTPOMETP
oXBaThIBaeT auanazod macc 5 — 6 000 a.e.M. ¢ 67 pazpenienrueM Ha nonyBeicoTe 0,3 —



0,1 a.e.m. mo Bcemy nuamnazony Mmacc. OOnacTe KBaApyIoJbHOTO (GUIBTPAa Macc
OTKaYMBAETCs TYpOOMOJIEKYJISIPHBIM HacocoM 10 aasienus (2:-10-5 —5-10-6 Topp).
CTONKHOBUTENBHAS STYEHKA.

CronkHoBUTENBHASA  SY€lKa  IpEeJHAa3HA4YeHa Uil  KOHTPOJIMPYEMOM
JUCCOIMAIMU POJUTEIHCKUX HOHOB MACChl, BRIOPAHHON KBaAPYIOJIbHBIM (QUIBTPOM.
[lonmydyaemble B pe3yJibTaTe€ TAaKOM JUCCOLUMALMM JOYEPHHE HOHBI  3aTeM
AHAJIM3UPYIOTCS BPEMSIPOJIETHBIM Macc-aHanu3aTopoM. Ha ocHOBaHMM pe3ysIbTaToB
aHau3a JeJaeTcs 3aKII0UYEHNUE O CTPYKTYPE POJIUTENBCKOIO MOHA WM HOHOB. BHYTpH
CTOJIKHOBHUTEJIBHOM  A4YEWKM  pacmnoJsiaraercss  Keaapynoib  Q2,  KOTOpBIU
IPOCTPAHCTBEHHO pACHOJaraercss Mexay KBaapynoJbHbIM (uiabsTpom macc Ql wu
BPEMSAIIPOJIETHBIM  Macc-aHanu3aropoMm.  Keaapynosns — Q2 ocyuiecTBisieT
TPAHCIIOPTUPOBKY HMOHOB 4YEpE3 CTOJKHOBUTEIBHYIO SYEHKY BO BPEMSIPOJIETHBIN
Macc-ananuzatop. Keaapymnons Q2 nocTossHHO paboTaeT B paiuo4acTOTHOM PEKUME.
OOBIYHO PagUMOYaCTOTHOE HANpPSDKEHUE IepelliaruBaeT Ba WM TPU Juana3oHa B
TEYEHUE CKAHUPOBAHUS JIJIsl TOT'O YTOOBI MPOITYCTUTH O0Jiee IIMPOKUM TUana3oH Macc.
CTonKHOBUTENbHAS sUEHKAa OrpaHWYEHAa KepaMHMYeCKMM KopnycoM. B pexume
TaHJEMHON MacC-CIIEKTPOMETPUMU JIaBJICHHE B SYEHKE NOBBIIIAETCS BCIEICTBHE
M0JIa4¥ CTOJKHOBUTEIHHOTO ra3a - BBICOKOYUCTOTO (99.999%) azora nubo aprona.
[ToTok ra3za KOHTpOIMPYETCS MPOrpaMMHO. BHYTpH Koprmyca HaXOauTCsl KBAJAPYIOJb
Q1, orpaHUYEHHBIN C KaXXA0W U3 CTOPOH NMPOMEKYTOUHBIMU JTUH3AMHU.

BpewmsnpoiieTHbIi Macc-aHaIU3aTop.

B Macc-cniektpoMeTpe UCnoib3yeTcsi BpeMsITPOJIETHBIM Macc- aHaIu3aTop TUTIA
Macc-peIIeKTPOH ¢ OPTOTOHAIBHBIM BBOJIOM. MIOHBI U3 STYEHKN CTOJIKHOBEHUU Yepe3
y3KYyH0 IIEJIb MOMNAaJal0T B OPTOTOHAJIBHBIA YCKOPUTEIb, 3aIOJIHSIOT €ro M, Mocie
OPUWIOKEHUS  BBITAJIKUBAIOIIETO  MMIYJIbCA  YCKOPSIOTCA  MEPIEHAUKYIISPHO
NEepBOHAYATILHOMY JIBUKEHUIO B HAITPaBJIEHUU HOHHOTO 3epkana. [locie oTpaxkeHus B
MOHHOM 3€pKajie MOHbI YCKOPSAIOTCS B HAIIPABJICHUU JIETEKTOPa. 3a BPEMS JIBUKECHUS
BO BPEMSIIIPOJIETHOM MaccC-aHaJu3aToOpe HOHBI Pa3/IeNIAIOTCA MO BPEMEHHU MpoJieTa.
OpToroHanbHbI YCKOPUTEH MO3BOJISIET MUHUMU3UPOBATH UCXOJIHBIA Pa30pOC MOHOB
0 KOMIIOHEHTE CKOpPOCTEW B HAIPaBJIECHUU BPEMSIIPOJIETHOTO paznesieHus. MoHHoe
3epKaJio MO3BOJISIET KOMIIEHCHUPOBATh HayalbHBIM pa3dpoc Mo KOOpAMHATE CTapTa B
HaIpaBJICHUH BpPEMSIIPOJIETHOrO pasnenieHus. Kak pesyinbTaT — Macc-aHalu3aTop
JienaeT  BO3MOXKHBIM  JIOCTHXKEHHWE  BBICOKOM  paspemiaronieil  CrocoOHOCTH.
BpemsnposieTHbIi Macc-ClIeKTpOMETP OXBaThIBaeT auamnazod macc 5 —40 000 a.e.m. ¢
paspemaronieii cnocoOHocThi0 Ha moayBeicoTe 15 000 mo m/z 956. TouHocTh
OIpeIENIEHNs MACCHI ¢ BHYTPEHHMM CTaHIApTOM cocTaBisieT MeHee 2-10°. Tounocts
OIpeeIeHns MacChl 0€3 BHYTPEHHErO CTaHaapTa cocrapiseT Menee 5-107°. Yacrora
cOopa AaHHBIX cocTaBisieT 0 20 CHEKTPOB/C MpU CKOPOCTU pabOThI AeTekTopa 7,6
I'Tu. Jluneitnwiit nuHamMudeckuil guana3od coctasiser 1-104 ummnynscos/c. O6nacTh
BPEMSIIPOJIETHOTO MaCC-CIIEKTPOMETPa OTKAUMBAETCSI TYPOOMOJIEKYIISIPHBIM HACOCOM

110 J1aBJICHUS
(1-10°—7-107 Topp).

HerexTop.



Macc-cneKTpoMeTp OCHAlIEH BTOPUYHO-3JICKTPOHHBIM YMHOXKHUTEIEM Ha
OCHOBE COOPKU MUKPOKaHAIbHBIX IJIACTUH ¢ KOdhuieHToM ymHoxkeHus 106 . AHon
YMHOXKUTENSL pa3/ielieH Ha 4YeThIpe HE3aBUCUMBIX cermeHTa. Kaxawiii cermeHT
COCIMHEH C COOCTBEHHBIM TMPEAYCUIIUTENEM U JUCKpUMHHATOpoM. JleTekTop
KOHBEPTUPYET KaX bl JIEKTPOHHBIA UMITYJIbC B UMITYJIbC HanpspkeHus nopsaka 100
MB 115 kaxxaoro noHa.

Cucrema perucTpaiuu.

B npubope npumeHsieTcs cucteMa perucTpaiii Ha OCHOBE MHOTOKaHaJIbHOTO
BpemeHHoro ananuzatopa (TDC — mpeoOpazoBaTtens Bpemsi-koa). Takas cucrema
OCYIIIECTBISIET CHHXPOHU30BAHHBIN C BHITAIKUBAIOIIUM UMITYJIECOM OPTOTOHAILHOTO
akceseparopa cuet 69 HOHOB 110 MEPE JOCTHUAKEHUS UMH JIeTekTopa. [Tpu perucrpanuu
cOOBITHUS MTOCTYIUICHUS HOHA HA JETEKTOp Takasi CUCTeMa 3alliChIBAE€T BpeMs MpOJIeTa
MOHA — BPEMEHHOW MHTEPBAJI MEXK/1y CTAPTOM MOHA (BBITAJIKUBAIOIIUM UMITYJILCOM) U
COOBITHEM TIOCTYIJICHHWS HOHAa Ha JETeKTOp. MHOTOKaHaJbHBIM BPEMEHHOU
aHaJIM3aToOp UMEET 8 HE3aBUCHUMBIX KaHAJIOB 3aIMCU BpEMEH IpoJieTa. OTHOBPEMEHHO
MOET OBITh 3amucaHo He Oojiee 4-X COOBITHI MOCTYIUICHUS MOHOB Ha JETEKTOp.
Bpemennoe pazpemenue cocrasisier 132 mc.

Bakyymnas cucrema.

Bakyymuas cucrema wmacc-cnektpomerpa QStar Elite BximowaeT oauH
MJIACTUHYATO-POTOPHBIN HACOC U TPU TYPOOMOJIEKYJIIPHBIX HACOCa U3 KOTOPBIX HACOC
690 51/c oTkaurBaeT 00JIACTH TPAHCIIOPTHOTO KBaApymoJisa, Hacoc 250 /¢ oTkauynuBaeT
o0nacTh KBaJpymnojiabHOro (uibTpa mMacc W Hacoc 690 n/c oTkauuBaeT 00J1aCTh
BPEMSIIPOJIETHOTO MacC-aHAIM3aTOPA.

PABOTA C KBAIPYIIOJIBHO-BPEMAIIPOJIETHBIM MACC-
CIIEKTPOMETPOM QSTAR ELITE.

KOHCTpYKTHBHO Macc-CIEKTPOMETP COCTOMT W3 aHAJUTUYECKON CTOMKH,
OT/ICJIBHO CTOAIETO Hacoca NPeIBapUTENIbHON OTKaykKW, TeHepaTopa a30Ta,
KoMIbloTepa. B ananutuueckon croiike (puc. 3.3) HaxoaaTcs kamepa aHaiuzaTopa (c
pacnoyioKEHHBIMU B HEl MCTOYHMKOM HMOHOB, MHTepdeiicoM muddepenunanbuon
OTKAQUKH,  KBAJPYINOJbHBIM  AHAJIU3aTOPOM,  CTOJIKHOBUTEIBHOM  SYEHKOM,
BPEMSANPOJIETHBIM aHAIM3AaTOPOM U JIETEKTOPOM), SJIEMEHThI BAKYYMHON CHUCTEMBI U
0JIOKM UX MUTaHUS: TPU TYpOOMOJIEKYJIIPHBIX HAacOCa; OOLIUH BBIKIIIOUATENb TUTAHMUS,
BBIKJIFOYATE/Ih MTUTAHUSI CTOMKU U BBICOKOBAKYYMHOUM CHUCTEMBI, BAKYYMMETp; OJIOKH
MUTAHUS 3JIEMEHTOB aHAJTMTUYECKON YacTU U CUCTEMa yIpaBJieHUs U cOOpa JaHHBIX.
70 OtnenpHO cTOSIIMM Hacoc (OPBAKYYMHOM OTKAuyKH BKIIIOYAETCS OOIIMM
BBIKJIFOYATEJIEM MUTaHus. ['eHepaTop a30Ta BKIIOYAETCS] CETEBBIM BBIKJIIOUATEIEM Ha
auIeBo maHenmn. Moxayns OecriepeOOHHOTO mHUTaHUS 00ECIEeUrMBaET 3aIIUTy OT
KPaTKOBPEMEHHOIO MaICHUSI HAPSKEHUSL.

[ToaroroBka Macc-CrieKTpoMeTpa K U3MEPEHUSIM.

1. BkitounTs reHeparop a3ora.

2. BkimrounTs 001N BEIKITIOYATEb IMTAHUS Ha 3aJHEH aHEI aHAJIUTUYECKON
cToiiku macc-criektpomerpa QStar Elite. [Ipu sToM 10/KeH BKIIOYUTHCS OTIAEIBHO
PacCIoI0KEHHBIN TIACTUHYATO- POTOPHBINA HACOC.

3. Uepe3 10 MuH nocine BKIOYEHHUS MIACTUHYATO-POTOPHOTO HACOCA BKIIIOUHUTH
BBIKJTIOUATEh aHANUTUYECKON cToiku. [locie 3Toro ¢ HeOONBIIONW 3a7epiKKOM



JOJDKHBI BKIIFOUUTHCS TYpOOMOJIEKYJISIpHbIE Hacochl. Jlammouka «Status» mobkKHA
HA4yaTh MUTaTh 3€JIEHBIM CBETOM.

4. JloxxnaThesi, KOTJa JaBjIeHUE B KaMepe aHain3aTopa okakercs Huke 1-10-6
MM. pT. cT. IIpu 3TOM Nammnouka «Status» JOJIKHA NEPECTaTh MUTaTh U MOCTOSIHHO
rOpPETH 3€JIEHBIM CBETOM.

5. Bxitounth KOMIIbIOTEP U 3amycTUTh Iporpammy «QSAlalyst 2.0».

6. BeiOpats myHkT MeHto «Hardware configuration» u akTUBUpOBaThH MPOPUITH
HaxkaTueM kiaBuinu «Activate profiley. Ilocie ycnemHoW akTUBald B MPaBOM
HWKHEM YTy SKpaHa JOJIKEH 3aropeThCs 3eJIEHbIA MHAUKATOP.

7. qnst pabothl BEIOpaTh oniuio «Manual turning.

8. B 1ByX JOCTYNHBIX METOJAxX YIpPaBICHUS — YINPABICHUS MIIPULEBBIM
HACOCOM UM  MAacC-CIIEKTPOMETPOM  YCTAHOBUTh  HEOOXOJMMBbIE  IMapaMeTpbl
AKCIIEPUMEHTA.

IIpoBenenne n3mMepeHuil.

1. Habpats npoOy B HIIpHIIL.

2. TloaxIr0YuTh MITPHUIL K KAHATTY TI01a4d MPOOHI.

3. YcTaHOBUTH MINPHIL B IIMPUIIEBOMA HACOC.

4. B okHe yIpaBJiieHHs IINPHUIIEBBIM HACOCOM 3allyCTUTh IITPULIEBOM HACOC.

5. B okHe ynpaBieHUsI MACC-CIIEKTPOMETPOM Ha)XaTh KHOMKY Start.

6. [Tocne 3aBepiieHuss N3MEPEHNN BBIKIIOYUTD IIIIPULIEBOM HACOC.

BrikntoueHne macc-CieKTpoOMeTpa.

[Tocne 3aBepiieHus aHanIM3a JOCTATOYHO J€aKTUBUPOBATh npoduis. [Ipu stom
npuOop nepeBoauTcs B crsAuid pexxum. [lonHoe BhIKIIIOUeHHE MPpUOopa HEOOXOIUMO
TOJIKO B CJIy4ae BBHITIOJIHEHHsI CEPBUCHBIX paboT. IlomHoe BhIKIIIOUEHHE TprOOpa
BBITIOJIHSAETCS MPU J€aKTUBUPOBAHHOM MpOoduiie B CIASAYIOIIEM MOPSIKE.

1. OTKpBITH BEPXHIOIO KPBIIIKY AaHAIUTUYECKOM CTOWKM U BBIKIIOUUTH
BBIKJIIOYATEIh AHATUTUYECKOW CTOMKM (IIEPEBECTHM BEPXHIOD KHOIKY B CpElIHEE
noJsioxkenue). Jlammnouka «Status» J0JKHA MOracHYTh.

2. Uepe3 5 MUH BBIKIIOYUTH OOIIMI BBIKIIOUATENIb MUTAHUS aHATIUTHYECKOUN
crorku. DOpBaKyyMHBIM HACOC JOJDKEH BBIKIIIOUUTHCA. Uepe3 15 MuH naBieHue
BHYTPH BaKyyMHOW CHCTEMBI JIOJKHO OBITh pAaBHO aTMOC(EPHOMY JTABJICHHIO.

3. Yepe3z 15 MuH mocie BBIKIIOYEHHS (HOPBAKYYMHOIO HAcoca MOYKHO
BBIKJIIOUUThH T€HEPATOP a30Ta.

NCXOJHBIE JAHHBIE U 3AJAHUE JIJIA BBINIOJIHEHW A PABOTEI.

Ucxonubie nanneie. B kauectBe umcciemyeMoil mpoObl BBIOMPAETCS PacTBOP
cnupra. AHamM3 TPOBOAUTCS HA KBAJAPYMNOJbHO- BpPEMANPOJETHOM Macc-
cnektpomerpe QStar Elite. 3amanue. O3HAKOMUTBCS C TPUHIIAIIOM JIEHCTBHS
KBaJAPYIOJIbHO- BPEMSITPOJIETHOTO Macc-crieKTpomeTpa. M3MepuTh MaccoBbIl COCTaB
KUJKOU CMECH, UIACHTU(PHUITUPOBATH TUHUHA MaCCOBOTO CIIEKTpa.

[MTOPAJIOK BBITIOJTHEHW A PABOTHIL.

1. BKJIIOUUTH U TOATOTOBUTH MACC-CIIEKTPOMETP K UBMEPEHUSIM.

2. HacTpouth Macc-CIEKTPOMETP HAa ONITUMANIbHBIN PEXKUM U3MEPECHUSL.

3. 3anucarh MaccoBblii criekTp (He MeHee 10 pa3).

4. Cratuctudecku 00padoTaTh pe3yJbTaThl H3MEPEHUN U UICHTU(DUIIMPOBATH
KOMITOHEHTBI CMECH.



5. Paccunrath pa3pemnaronlyo CioCOOHOCTh MacC-CIIEKTPOMETPA 10 OCHOBHBIM
UKaM Macc CIIEKTpa.

6. Ilocime BbIMOMHEHHUS pPaOOThl MEPEBECTH MPUOOP B CISALIMI peXuM,
JICaKTUBUPOBAB MPODUIIH.

B otuere o maGopaTopHoil paboTe JOKHO OBITh MPUBEACHO CIEAYIOIIEE: -
CTPYKTYpHasi CXeMa MacC-CIIEKTPOMETpPa M OINMMCAHWE HA3HAYCHHS €€ DJIEMEHTOB; -
TIOJTyYE€HHBIE MACCOBBIE CIIEKTPHI; - pacdeT pa3periaromieid crnocoOHocTu (Imo macc-
CHEKTpPYy) JUIS HHU3KUX U BBICOKMX 3HAYCHHMH MacC HOHOB, - pE3YJIbTaThl
UACHTU(UKAITITN MACCOBBIX JIMHUM; - pe3yJIbTaThl CTATUCTUIECKOM 00pabOTKH cocTaBa
uccienyeMoi cmecu. Bee 1mudpoBbie pe3ysbTaThl JOJKHBI OBITH OQPOPMIICHBI B BUJIC
TaOIHUIL.

Bomnpocsl k 1abopaTopHoii padore.

1. OOBSICHUTL MPUHIUI PabOTHl KBAJIPYIOIBHOTO W BPEMSIIIPOJIETHOTO Macc-
CIEKTPOMETPOB.

2. Ilepeuncnuth (HakTOphl, BIMAIONIME Ha Pa3pelIAONIyI0 CIIOCOOHOCTh U
9yBCTBUTEIHLHOCTH KBAJIPYTOJIBHOTO M BPEMSAIIPOIETHOTO MaCC-CIIEKTPOMETPOB.

3. Ha3BaTh MOCTOMHCTBA M HEMOCTATKH KBAJPYIOJIHHOTO M BPEMSIIPOJIETHOTO
Macc-CIIeKTPOMETPOB.

4. KakoBbl MCTOYHHKH (OHA KBAJIPYIOJBHOTO M BPEMSIPOJIETHOTO Macc-
CIIEKTPOMETPOB?

5. OOBSICHUTH YCTPONUCTBO BAKYyMHOM CUCTEMBI IprOOpAa.

Kpurepuu oneHku:

Kpurepuu Ouenka YpoBeHb
CTygeHT CcaMOCTOSITEIbHO WM B | «3a4TEHO» OPOTOBBIN YPOBEHb
COCTaB€ MaJlol TPyNIbl BHITOJTHUII
1a060paTOPHYIO pabory,

NPeyCMOTPEHHYIO yU4eOHBIM TUIAHOM,
a TaK)Ke JIaeT OTBEThl Ha BOIPOCHI IO
3TOM  paboTe Tpu e  3aluTe

IPEToIaBaTelIio.
CTyzeHT He BBINOIHUI JTA0OPATOPHYIO | «HE 3aYTCHO YPOBEHb HE
paboty, 1100 He CrIOCOOEH OTBETUTH Ha chopMHpOBaH

BONIPOCHI IPH €€ 3aILUTE.

Ilepeyens 1a00paTOPHBIX padoT



TemaTrka 3aHATHIA/pabOT Ne

«brok-cxema macc-criektpoMerpa. OCHOBHBIE IPUHIMAIIBI MeToa Macc- | JIP1
CIIEKTPOMETPHI)
«Pabora ¢ 6ubGIMOTEKOH MacC-CIIEKTPOBY JIP2

Yactb 1 «YcTaHOBIEHHE CTPYKTYPHI BENIECTBA 110 Macc-criektpy ¢ [JIP3
WCII0JIb30BaHUEM 0a3 TaHHBIX»

Yactb 2 «YCTaHOBJIEHHE CTPYKTYPHI BEIECTBA MO0 Macc-criekrpy ¢ |/1P3
HCIIOIIB30BaHUEM 0a3 TaHHBIX»

Yacts | «M3yuenue nporeccoB pparMeHTaIrum» JIP4
Yactp 2 «M3yueHne mporeccoB pparMeHTaum» JIP4
Yactp 1 «Pyunas pacmmdpoBka Macc-ClIeKTPOB U IOCTpOeHUE cxeMbl  |/1P5
(bparmMeHTaIH

COOTBETCTBYIOUIMX COEAMHEHUI»
Yactp 2 «Pyunas pacmmdpoBka Macc-CIIeKTPOB U IOCTpOeHHE cxemMbl  |/1PS

dbparMeHTau

COOTBETCTBYIOLIUX COETMHEHUI»

Yacte 1 «IlocTtpoiiTe XpomarorpaMMbl II0 OTIEIBHBIM HOHaM,|/1P6
XapaKTepUHU3YIOUIMM HAJIMYKE 33JAHHOT0 KJlacca COSIMHEHUM»

Yacts 2 «[locTpoiiTe XpoMaTOrpaMMbl 110 OT/ICILHBIM HOHAM, JIP6
XapaKTePUHU3YIOIIUM HAJIMYHE 338 [aHHOTO KJIacca COEMHCHUI»
Yacth 1 «AHAJIN3 CMECH BEIIECTB METOJIOM XPOMaTOMACC- JIP7
CIIEKTPOMETPHUI»
Yacth 2 «AHAJIN3 CMECH BEIIECTB METOJIOM XPOMaTOMACC- JIP7
CIIEKTPOMETPHUI»

Yactb | «AHamu3 cocTaBa KOOPAWHAIMOHHBIX coenuHenuii d- u f-  |JIP8

9JIEMCEHTOBY

Yactp 2 «AHaU3 cocTaBa KOOPIMHAIIMOHHBIX coeuHeHui d- u f- JIP3
DJIEMCEHTOBY

«OmnpeneneHne cocTaBa JKEJIE3HBIX M MEJIHBIX CIJIABOBY JI9
Yacts | «aeHTudukamnysi METUITUHCKUX MPENapaToB» JIP10
Yacts 2 «aeHaTrdUKaIMS MEAUITMHCKUX MTPENapaToB» JIP10

Yka3aHus K COCTABJIEHHIO OTYETOB O BHINOJIHEHUHA paﬁoTbI

Bce nHaOmtoneHHss M BBIBOJABI IO JKCIEPUMEHTANIBHOM paboTe cieayer
3aHOCUTH B pabOuuii KypHaJ, OTpakaroluid BClo paboTy cryaeHTa. Ha o0moxke
WIN HA TIEPBOM CTPaHMIIE KypHAaJIa TOJDKHBI OBITh HAMMCAHbI (PaMUITUS CTY/ICHTA,

€¢Ir0 MHHIHAJbl, HOMCp TIPYIIIbl MU Ha3BAaHMC IIPAKTHUKYMaA. 3anucu B JKypHaJe



IIPOU3BOJST TOJIBKO YEPHUIIAMHU, JIJAKOHUYHO, aKKYyPaTHO, HEMTOCPEICTBEHHO I1OCIIE
IIPOBEJICHMSI OIIbITA. 3AINCh JOJIKHA COJIEPKATh:
1. Jlaty BbINIOJIHEHUS PaOOTHI.
Ha3Banue TeMbl 1 Ha3BaHUE ONBITA
[locnenoBaTenbHOCTh IPOBEAEHUS ONIEPALIMI ONIBITA.
OnucaHue yclioBUl TPOBEAECHUS OIbITA.
PucyHOK mim cxemy HCHOJIb3yeMOTo pruoopa.
YpaBHEHUS BCEX MPOUCXOAAIINX B ONBITAX PEAKIIUM.
N3meHeHne OKpacKy BEIIECTB, BBIAEIEHNUE U XapaKTep OCaaKa.

PacueTsl, npoBOAMMBIE TP BBIMOJIHEHUHU Pa0OTHI.

© © N o a M DN

OTBeTHl Ha NOCTaBJICHHLIC B PYKOBOACTBE BOIIPOCHI.

10. BriBogsl.

Kpurepuu oueHku

Kpurepun Ouenka YpoBeHb
Brnanenne  HaBblKaMU  IJITAHUPOBAHMS, 3a4TEHO MOBBIIIEHHBIN
MPOTHO3UPOBAHUSA " MPOBEICHUSA (TPOIBUHY THIA)
XUMHUYECKOTO DKCIIEPUMEHTa, 0e30MacHOn YPOBEHB

paboThl B XHMMHYECKOW JIabopaTopuu;
BIaJICHUE TpueMaMu  pa3paboTKu |
peanuzanuu METOJIOB CHHTE3a
KOOPIMHAIIMOHHBIX COCIMHCHHI;
BIAJICHHE  TEXHUKOH  OKCIIEpUMEHTAa,
nmpueMaMu  W3MEpeHHs]  (PU3MYECKUX
BEJIMYHH C 33JITAaHHON TOYHOCTHIO; BIAICHHUE
HaBbIKaMU paOOThI HA TpUOOpax, aHaIu3a 1

UHTEPHpPETALUN MOJTYy4YEHHBIX
JKCIIEPUMEHTAIBHBIX PE3YJIbTATOB.
Bnanenue HaBBbIKAMU IIPOBEICHUS 3a4TEHO 0a30BBIi YPOBEHB

XUMHYECKOTO IKCIIEPUMEHTa, 0€30IacHOi
paboTbl B XHMMHUYECKOW J1aboparopuu;
BJIaJICHHE METOJIaMHU CHHTE3a
KOOpAMHAILIMOHHBIX COEIMHEHMUI];
BIAQJICHNE  TEXHUKOH  OKCIIEpUMEHTAa,
npueMaMd  U3MEpeHHs  (PU3UYECKHUX
BEJIMUYMH C  3aJaHHOW  TOYHOCTBHIO;
BIaJICHNE  HaBbIKamMu  paboOTBl  Ha
npubopax, aHajvM3a W HHTEPNpETaInu




ONoGThAWNE

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

IMOJTYUYCHHBIX 9KCIICPUMCHTAJIbHBIX

pe3yJIbTaTOB.
OtcyTcTBHE BJIAJICHUS HaBbIKAMU HE 3a4TEHO YPOBEHb
XHMHYECKOTO AKCIIEpUMEHTa, 0€30IacHOM He chopMupoBaH
paboThl B XUMHYECKOH mabopaTopuu;

HEBJIJICHHE MeToAaMu CUHTE3a

KOOPAMHALIMOHHBIX COCIMHEHUI;

OTCYTCTBHUE BJIAJICHUS TEXHUKOU

AKCIIEPUMEHTa, TpUEMaMH HU3MEPEHUS
bU3MYEeCKUX  BEJIMYMH C  3aJaHHOU
TOYHOCTBIO; OTCYTCTBHUE BIIAJICHUS
HaBbIKaMH pabOTHI Ha MPUOOpax, aHaIU3a
u UHTEpIIpeTaluu MOJTYYE€HHBIX
AKCIEPUMEHTAIBHBIX PE3YJIHTATOB.

3auyeTHO-IK3aMEeHALIMOHHbIE MATePUAJIbI
JJIS1 IPOMEKYTOYHOM aTTecTanuu (IK3aMeH/3a4eT)

Bonpochl 151 MOArOTOBKH K 3a4eTy
KoMmnereHunu npoBepsieMble 0lleHOYHBIM cpeacTBom: I1K-2, ITK-3

biiok-cxema macc-crieKTpoMeTpa.

OcCHOBHBIE PUHIIUITBI METO/1a MaCC-CIIEKTPOMETPUH.

CucteMbl BBOJIa TPOOBI B MacC-CIIEKTPOMETD.

OcHOBHBIE 337]a4H MAaCC-CIIEKTPOMETPUH B aHATUTHKE U OMOPU3UKE

. O0111Ke mpeACTaBIeHHs O MACC-CIIEKTPOMETPUUECKOM METOJIE aHAIH3a.
AHaIUTUYECKasl XapaKTEPUCTUKA METO/Ia MaCC-CIIEKTPOMETPHH.

CriocoObl MOHU3ALIUU U UX AaHATUTUYECKOE UCTIONb30BaHHE.

[Ipunuun paboThl M CXeMa Macc-CIIEKTPOMETpa C MAarHUTHBIM —Macc-
aHaJIM3aTOPOM.

[IpuMeneHue Macc-CeKTPOMETPUHM JJIsl aHATM3a OPraHUYECKUX COSTUHEHUN 1
AJIEMEHTHOTO Y U30TOITHOTO aHAJIN3a.

Onpenenenrue mpuMeceid B TBEPIABIX BEIIECTBAX METOJIOM HCKpPOBOM Macc-
CIIEKTPOMETPUH.

MeTo/1bl HOHU3ALMH Ta30B U JETYUYHX KUIKOCTEH.

DJIeKTpOHHAsl MOHU3AIMs BEIIECTB B ra30Boi (ase.

XUMHUYECKasi MOHU3ALMS B MIOHHO-MOJIEKYJISIPHBIX PEAKIUSX.

WNonuzanus npu arMmochepHOM TaBICHUU.

MeTo/1bl MOHU3ALNHU HEJIETYUYHUX BEIIECTB.

[Tonesas necopOrus.

[Tnazmennas necopOIus.

Crnpeii-MeTo1bl HOHU3ALUH.

DIIEKTPOCTIPEN-METOIbI NIOHU3ALINH.

lNazogunamudeckue nHTEPGENCH Crper-MeTO10B.




21. MarpuuHo-1ecOpOIMOHHBIC METO/IbI aHATN3a OMOOPTaHNYECKUX BEIIECCTB.

Kpurepuu onienuBanus 1o 3a4dery:

OTBeT OLICHUBAETCS «3AYTEHO», ECIIU CTYACHT:

MOJIHO PACKPBUI COJlep)KaHUEe MaTepuaja B OOJACTH, MPETyCMOTPEHHOMN
IIPOTPAMMON; U3J10KUJI MaTEpUAJl TPAMOTHBIM SI3bIKOM B OIIPEJEIICHHOM JIOTUYECKOM
IIOCJIEIOBATEIBHOCTH, TOYHO HCHOJIb30BAJI TEPMHUHOJIOTHMIO; TOKa3ajl yMEHUS
WUTIOCTPUPOBATh TEOPETUUYECKUE TOJIOKECHUSI KOHKPETHBIMU MPUMEPAMH U3
MPAKTUKU; MPOJIEMOHCTPUPOBAI YCBOCHHE M3YUYEHHBIX COIYTCTBYIOIIMX BOITPOCOB,
chOpMUPOBAHHOCTh W YCTOMYMBOCTH 3HAHUMW; OTBEYaJ CaMOCTOSTEIbHO 0€3
HaBOJSIIMX BOIPOCOB, BO3MOXHBI OJIHA — JIBE HETOYHOCTH TNPU OCBEIICHUU
BTOPOCTETIEHHBIX BOIPOCOB.

OTtBeT OLCHUBACTCA «HE3AYTECHO» B CICAYIOIHX ClIydadx:

HE PACKPBITO OCHOBHOE COJEPKaHHE Y4eOHOTO METOJMYECKOT0 MaTepuaa;
00Hapy>KEHO HE3HAHUE W HEIIOHUMAaHUE CTYJICHTOM OOJIbIlIeH Wi HanboJee BaXKHOU
YacTU JIMCUMIUIMHBI, JOMYIIEHbl OIIMOKKM B ONpEACICHUM TMOHITUM, TpHU
WCIIOJIb30BAHUHA TEPMHUHOJIOTUH, KOTOPBIE HE HCHPABICHBI TOCIE HECKOJIBKUX
HABOJAIIUX BOMPOCOB TIpernojaBaresisa; JOMyCKaeT OIMMOKH B  OCBEIICHUU
OCHOBOIIOJIATAIOIINX BOMPOCOB JUCIUIIINHBI.

OrneHoYHBIE CpeACTBA I WHBAJIWIOB H JIMII C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMH ~ 3JIOPOBbSI  BBIOMPAIOTCSI C Y4E€TOM WX HWHAWBHUIYaJbHBIX
NCUXO(U3UIECKIX 0COOCHHOCTEH.

— TpU  HEOOXOAUMOCTH WHBAIUIAM U JIMIIaM C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 3IOPOBBSI  TPEIOCTABISACTCS  JOMOJHHUTEILHOE BpeMs IS
MOJITOTOBKM OTBETA HA SK3aMEHE;

— MIPH TIPOBEJICHUH TTPOLIEYPhI OLICHUBAHUS PE3yIbTaTOB 00yUEHUSI HHBATUIOB
U JUI C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH  3JIOPOBBSI  IIPEIyCMaTPUBACTCS
UCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOAMMBIX KM B CBS3M C HX
VH/IMBHUTYIbHBIMU OCOOCHHOCTSIMH,

— TIpY HEOOXOIUMOCTH JJIsl OOYJAFOIITNXCS C OTPAHMYCHHBIMU BO3MOXHOCTSIMHU
3M0POBbSl M WHBAIHUJOB TIPOIEAypa OIICHUBAHUS PE3yJbTaTOB OOYyYEHUS TIO
JTUCIUTIIMHE MOKET MTPOBOJIUTHCA B HECKOJIBKO ITAIOB.

[Ipoenypa oOlleHUBaHWSA pPE3yJbTaTOB OOYYCHUS WHBAJIUIAOB W JIMI C
OTPaHWYCHHBIMH  BO3MOXKHOCTSIMH ~ 37I0POBbS IO  JUCHHIUIMHE  (MOIYJIIO)
npeaycMaTpuBaeT NpenocTaBieHue HHpopManuu B ¢GopMax, aJanTHUPOBAHHBIX K
OTPaHUUYEHUSIM UX 3I0POBBS U BOCIIPUATHUS HH(DOPMAIIHH:

Jtst TUTT ¢ HApYIIEHUSIMA 3PCHHUS:

— B TICYaTHOU (hopMe YBEITMUECHHBIM MIPUPTOM,



— B (hopMe IICKTPOHHOTO JIOKYMEHTA.

JIJIst U1 ¢ HApYIICHUSIMH CTyXa!

— B IIe4aTHoOu (popme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JIst I ¢ HapyIICHUSIMA OTIOPHO-JIBUTATEJIBHOTO ammapara:

— B IIe4aTHou (opme,

— B (hOpMe€ AIEKTPOHHOTO JOKYMEHTA.

JlaHHBI TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT
KOHTHHT'€HTa 00yYaromnXcs.

5. IlepeyeHb YyuyeOHO#W JHUTEpPaTypbl, HH(POPMAIMOHHBLIX PECYpPCOB H
TEXHOJIOT Ui

5.1 YueOHas ureparypa

1. ChekrpanbHbie  MeToAbl  aHanu3a. lIpakTuueckoe  PYKOBOACTBO
[DnexTpoHHBIHN pecypc] : yueb. mocobue / B.M. BacunbeBa [u ap.]. — DAeKTpoH. 1aH.
—  Cankr-Ilerepoypr : Jlanmp, 2014. — 416 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/50168

2. Ilentun, FO.A. OcHoBBI MoONEKyJIsIpHOUN crnekTpockonuu [Tekcr] : yde6HOe
nocobue ayist cryaentos By30B/ FO. A. Tlentun, I'. M. Kypammmna. - M. : Mup : BUHOM.
Jlaboparopus 3nanmii, 2008. - 398 c. : wi. - (MeToasl B XuMun). - bubnwmorp. : ¢. 392-393.
- ISBN 9785947747652. - ISBN 97850300384609.

https://www.studmed.ru/pentin-yu-a-kuramshina-g-m-osnovy-molekulyarnoy-
spektroskopii_57acfe77014.html

3. ITenTun, }0.A. dusnyeckne MeTOIbI UCCIIENOBaHNS B XUMIUH [ TekcT] : YueOHuK
JUTSI CTYACHTOB BY30B. - M. : U3n-Bo "MUP" U3zn-Bo "ACT", 2003. - 683c. : . - (MeTos!
B XUMUHM). - bubmmorp. : c. 658-661. - ISBN 5030034706. - ISBN 5170187602 : 358.00.

https://mww.studmed.ru/pentin-yu-a-vilkov-1-v-fizicheskie-metody-issledovaniya-
v-himii_5ff6dc84429.html

4. Mapsixuna, B.C. Teoperuueckue OCHOBbI METOJOB CIEKTPAJIHHOIO aHAIN3a
[OnexTpoHHBI pecype] : ydeOHoe mocodue / B.C. Mapsxuna, E.A.KyHnaBuna,
E.A. Ctporanosa ; MunuctepctBo oOpa3oBanusi U Hayku Poccuiickoit Deneparuu,
Open6yprckuii ['ocynapctBennslii YauBepcuret. - OpenOypr : OI'Y, 2016. - 135 ¢. —
Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=469353



https://e.lanbook.com/book/50168
http://biblioclub.ru/index.php?page=book&id=469353

5.2 Ilepuoanyeckas JuTepaTypa

1. «XypHan npukIagHON CIEKTPOCKOTITUI.
2. «Ycnexu XUMHUN.

3. «KoopiHalIMOHHAS XUMUSD.

4. «XUMHS U )KA3HBY.

5.3. NUuTepHeT-pecypchbl, B TOM 4YHCJie cOBpeMeHHbIe NpodeccuoHaIbLHbIE

0a3bl JaHHBIX U MHGOPMANIMOHHBbIE CIIPABOYHbIE CHCTEMbI

deKTPOoHHO-0MOIMoTeYHbIe cucTeMbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. OBC «BOOK.ru» https://www.book.ru

3. OBC «ZNANIUM.COM» www.znanium.com

4. OBC «JIAHb» https://e.lanbook.com

5. KoHCynbTaHT TIIOC — CHpaBOYHAs CHCTeMa (JOCTYyN C JIOKAJbHOW CETH

KOMITBIOTEPOB OMOIMOTEKH).

Ilpogpeccuonanvuvie 6azvl Oannvlx

1.
2.
3.
4.
S.

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnansr nznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas anekrponnas o6udimoreka (HOB) http://www.elibrary.ru/
IToTHOTEKCTOBBIE apXUBBI  BEAYIIMX 3allaJHBIX HAy4YHbIX O KypHAJIOB Ha

Poccuiickoii miardopme Hayunbix xypraaoB HOMKOH http://archive.neicon.ru

6.

HamnmonanpHast snekTpoHHas OuOimoTeka (HOCTyI K DJIEKTPOHHON OMOIMOTEeKe

muccepTanuii Poccuiickoit rocynapctsennoi ononuoreku (PI'B) https://rusneb.ru/

7.
8.

[Tpe3unentckas oudnmuoreka um. b.H. Enpunna https://www.prlib.ru/
baza ganupix CSD KemOpumKCKOTO IEHTpa KpUCTALIOrpapUUecKuX TaHHBIX

(CCDC) https://www.ccdc.cam.ac.uk/structures/

9.
10
11
12

Springer Journals: https://link.springer.com/
. Springer Journals Archive: https://link.springer.com/
. Nature Journals: https://www.nature.com/
. Springer Nature Protocols and Methods:

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.

17

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"Jlekropuym TB" http://www.lektorium.tv/

. YauBepcuteTckas napopmaimonnas cuctrema POCCHS http://uisrussia.msu.ru
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http://www.book.ru/
https://znanium.com/
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HH¢0PMdl(u0HHble CnpaeodHnble cucmemal

1. Koncyabrant ILlmroc - cripaBoyHas npaBoBas cucTeMa (JOCTYII MO JOKaIbHOU
CETU C KOMIIBIOTEPOB OUOJINOTEKH )

Pecypcul c60600H020 0ocmyna

1. KuGepJlenunka http://cyberleninka.ru/;

2. AmepukaHckas mateHTHas 0a3a naHHbIX http://www.uspto.gov/patft/

3. MuHHCTEpPCTBO HAayKH H BBICIIEro oOpa3oBaHms Poccuiickoir ®Denepanun
https://www.minobrnauki.gov.ru/:

4. ®denepanbHblii mopTan "Poccuiickoe oOpazoBanue” http://www.edu.ru/;

5. Undopmanmonnass cucrema "ExamHoe oOKkHO JocTyma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas xosuteknmss 1UGPOBBIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. IIpoekt ['ocynapcTBEHHOro MHCTUTYyTa pycckoro sizbika uMenn A.C. IlymikuHa
"OOpa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uHpOpMAIMOHHBIN TopTan "Pycckwmii si3bik" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKUX TOJKOBBIX clioBapei http://www.glossary.ru/;

10. CnoBapwu u sHIIMKIONE MU http://dic.academic.ru/;

11. Oo6pa3zoBaTenbHbIi opTan "Yuebda" http://www.ucheba.com/;

12. 3axonomnpoekt "OO6 obpazoBanuu B Poccuiickoit @enepanmu’. Bompockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

Cobdcmeennbvle 31eKmponHble 00pazosamenvHvle U UHPOPMAYUOHHBLE PeCyPCbl
Kyol'Y

1. DnexkTpoHHBIN Katajior Hayunoit oubnmoTexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DIeKTpoHHas oubnnorexa TPyAOB YUYEHBIX KyoI'y

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJIBHOTO JUHAMHUYECKOro ooyueHus http://moodle.kubsu.ru

4. baza ydeOHBIX IUIAHOB, Y4Y€OHO-METOJUYECKUX KOMILJIEKCOB, MNYyOJIMKalUid U
xordepenmuii http://infoneeds.kubsu.ru/

5. bubmmoreka  wHGOPMANMOHHBIX  pecypcoB  Kadenpsl  MHGOPMAIMOHHBIX
oOpa3oBaTeNbHbIX TeXHOJIOrHi hitp://mschool.kubsu.ru;

6. DnexrponHsbIit apxuB nokymenTo Kyol'V _http://docspace.kubsu.ru/

7. DneKkTpoHHBIE 00pa3oBaTeNbHBIE pecypchl Kadeapsl HHPOPMAIIMOHHBIX CHCTEM U
TexHoJioruii B  oOpa3oBanun KyO6['Y ©  Hay4yHO-METOJUYECKOTO KypHaja
"IHKOJIBHBIE I"OAbI" http://icdau.kubsu.ru/

6. MeToauyecKkue yKazaHus 11 00y4aoIIMXCsl 10 OCBOEHUIO TN CIIMILIHHBI
(MoayJin)
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VYcnemHoe u3ydeHUE AUCUHUILIMHBL «Macc-CIEKTPOMETPUS HEOPTaHUYECKUX
COCIMHEHUM Y KOOPJIMHAITMOHHBIX COSTMHEHUI» TpeOyeT OT CTYICHTOB PETYJISIPHOTO
MOCEIICHUS JICKIIUM, a TakKe AaKTHUBHOM pabOThl HAa MPAKTUYECKUX 3aHATHUSX,
BBITIOJIHEHUS M 3alllUThl JIA0OPAaTOpPHBIX PAOOT, O3HAKOMJICHUS C OCHOBHOW U
JIOTIOJIHUTEIIbHOM PEKOMEH1YEMOU JINTEPATYPOHU.

[Ipu MOATOTOBKE K JIGKIIMOHHOMY 3aHSITHIO CTYJIGHTaM PEKOMEHTYETCS:

1) mpocMOTpeTh 3aMucH MPEABITYIICH JEKIIMA U BOCCTAHOBUTH B TTAMATH paHEe
U3Y4YEHHBIN MaTepua;

2) Oerjao mpocMOTPETh MaTepuall MPEACTOSIIEH JIEKIUH, C LEIbI0 JIYYIIEero
YCBOEHHSI HOBOI'O MaTepHaa;

3) caMocCTOsITENbHO MPOPadOTaTh OTHENbHBIE (PArMEHTHl TEMbI MPOIION
JIEKLUHU, €CIH 3TO HEOOXOIUMO.

[Ipy KOHCHEKTHPOBAHUMU JICKIIMOHHOTO MaTepualia CTYJIEHTaM HY>KHO
CTPEMHUTBCS KpaTKO, CXEMaTU4YHO, IIOCJIEI0BATEIbHO U JIOTUYHO (DUKCUPOBATH
OCHOBHBIE TIOJIOKEHUS, BBIBOIbI, 0000111eHMs U (HOPMYITUPOBKH, HE MBITASICh 3aMIUCAThH
BECh IPEMNO0IABAEMbIl MaTepua CJIOBO B CJIOBO.

IIpu NOArOTOBKE K 1a00OPATOPHOMY 3aHATUIO PEKOMEHYETCS:

1) BHUMATETBHO U3YUYUTh MaTEPHAIl PEJICTOSIICH pabOThI U COCTABUTH ILJIAH €€
BBITIOJTHCHUS,

2) yHnenuTh TMOBBIINIEHHOE BHHUMAaHUE SKCIEPUMEHTAIBHBIM OCOOCHHOCTSIM
npeacrosmiein paboTel (MCHONB3YyeMbIM pEaKTUBAM M OOOPYIOBAaHMIO, a TaKXKe
TEXHUKE PaOOTHI C HUMH);

BeimonasaTe  nabopaTopHyro  paboTy ~ HEOOXOAMMO  akKypaTHO U
MOCJIeTIOBATEIHHO, OTPaXkasi BCE €€ OCHOBHBIE JTaIlbl B JIAOOPATOPHOM KypHaie. Jlis
YCHEIIHONW 3alIUThl JTA0OpaTOpHOM pabOThl HEOOXOAMMO TINATENBHO H3YyYUTh
JICKIIMOHHBIN U, €CIIK ATO HEOOXOAUMO, JTOMOJHUTEIBHBIN TEOPETUUECKUN MaTepuall
1o TeMe pabOoThI, a TAKKE MPABHIIHHO 3aMOJHUTE Ja00OPaTOPHBIN KypHA, ClIeJaB BCE
HE0OXOAMMbIE pacueThl M CPOPMYIIMPOBAB BBIBOIBI 110 MIPOJICITAHHON padoTe.

[Ipu NOATrOTOBKE K YCTHOMY ONPOCY PEKOMEH TYEeTCSI:

1) 03HAaKOMHUTHCS C TEMO U TIJIAHOM 3aHSTHS, YTOOBI BEISICHUTH KPYT BOTIPOCOB,
KOTOpBIE OYAyT 00CYKIaThCs HA 3aHSATHH,

2) nopaboTaTh C KOHCIIEKTOM JICKI[UU IO TEME 3aHATHUS, & TAKKE 03HAKOMUTbHCS
C peKoMeHAyeMou muTeparypod u (mpu HEOOXOJUMOCTH) JOTOJHUTEIbHBIMU
WUCTOYHUKAMU WH(POPMAIINH B BUIC MIEPUOANICCKUX H3AaHu 1 IHTEpHET-pecypcoB.

CamocrosiTennbHas paboTa Hapsily € ayJIUTOPHOM TPEJCTaBIsE€T OJHY W3
BaxHeHmmx (opm yuebHoro mporecca. CamocrodrenbHas padora — 3TO
IUTaHupyeMasi paboTa CTYIEHTOB, BBIIIOJIHAEMAs MO 3aJaHUI0 M MPU METOINYECKOM
PYKOBOJACTBE IIpemnojaBaTesii, HO 0€3 €ero HemoCpPeJCTBEHHOr0  y4yacTusl.
CamocrosiTenbHas paboTa npeiHa3HaueHa He TOJBKO JJIsl OBJIAJECHUS MPEACTaBICHHON
JTUCHUIUIMHOW, HO W sl (DOPMUPOBAHHUSI HABBIKOB PabOTHI BOOOIIE, B Y4eOHOMH,
HAy4HOH, TPOo(ecCHOHANBbHON esATEIHbHOCTH, CIIOCOOHOCTH TMPUHUMATH Ha CeOs
OTBETCTBEHHOCTh, CaMOCTOSITEIIbHO pelIaTh BO3HUKAIONIME MPOOJIEMbl, HAXOIUTh
MpaBUJIbHBIC PEIICHUS U T.]I.




B ocBoeHMM JUCHUIIIMHBI WHBAIUIAMU W JIMIIAMH C OrPAHUYCHHBIMU
BO3MOXXHOCTSIMU 370pOBbsI OOJIBIIIOC 3HAYCHHWE WMEET WHAWBUAYalbHAs ydeOHas
paboTa (KOHCYJIbTAIlMN) — HOMOJHUTEIBHOE Pa3bICHEHNE YUEOHOTO MaTepuana.

NunuBuyanbHble KOHCYJIBTAIUU TI0 TIPEMETY SBIISIOTCS BAXKHBIM (PaKTOpOM,
CIIOCOOCTBYIOIIMM HHIUBUIYaTU3aIlMH O0YUCHHS U YCTAHOBIICHUIO BOCIIUTATEIIBHOTO
KOHTaKTa MEXIy IMpenoaaBaTelieM M OOyYaroIIMMCS WHBAIHUIOM WU JIUIIOM C
OTPaHUYCHHBIMHA BO3MOXKHOCTSIMHU 3/10POBBSI.

7. MaTepuaJbHO-TEXHUYECKOEe o0ecnevyeHune Mmo JUCHUIJINHE (MOIYJII0)

HaumenoBaunue
CIIENUAIBHBIX IIOMEIIEHUI

OCHAILIEHHOCTD
cHenuaibHbIX ITOMELEHUN

[TepeyeHsb JIMIEH3MOHHOTO
MPOrPaMMHOTO O0eCTIeUeHUS

Y4eOHble ayauTOpuu  AJs

MPOBEJECHHUS 3aHSATHU

JCKIIMOHHOI'O THUIIA

Mebenb: yuebHas meGelnb
Texuuueckue cpencTBa
00y4eHUsI:

9KpaH, IPOEKTOP, KOMITBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHble ayauTopuu  AJis
NPOBENECHUS 3aHATHI
CEMHUHApPCKOI0 THUIIA,
TPYIIIOBBIX "
VHIUBUTy aTbHBIX

KOHCYJIbTAILUH, TEKYLIETro

KOHTPOJII U IPOMEXYTOYHOMN

Meb6enb: yueOHas mebenb
TexHuueckue cpencraa
o0OyueHus:

9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows;
Microsoft Office

aTTecTallu
VYuebuble aymuTopuM A | YueOHas naboparopus, | Microsoft Windows;
NPOBEACHUS  JTAOOPATOPHBIX | YKOMILIEKTOBAHHAS Microsoft Office
pabot. Jlaboparopus 435C. CHeIUaTU3UPOBAHHON

MeOeIbIo, BBITSDKHOM

CHCTEMOH BCHTUJISLINU,

MEJIOBBIMHU JOCKaMH,

CpencTBaMu MOXKAPHO#

0e30macHOCTH U OKa3aHHs
MepBOH MEIULIMHCKOU
MTOMOIIIH, 1a00paTOPHBIM
000pyTI0BaHUEM: BECHI
TEXHOXHUMHYECKHE,
AIEKTPUYECKHE TUTUTKH,
Ha0OPbl XUMUYECKON TOCY bl
U PCaKTHBOB, BOJSHBIC OaHU,
TEPMOMETPHI,
MEIIAJIKK C mogorpeBoMm MM-
135H «Tarnep», pH- wmerp

«9Qxcnept-001-3.04»,

MAarouMTHBIC




crnekrpodotomerp  B-1100
OKOBbBIO, nmabopaTopHbIii
UCTOYHUK MUTAHUS
[TPODKUII B5-71/1M, Bech
aHamuTrueckue  Adventurer
Pro AV114C

Yuebusle  aygutopun  ais | KypcoBas paboTa He mpeaycMOTpeHa YIeOHBIM ILIAHOM.

KypCOBOTO MIPOEKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX PadOT)

Hns  camocrosTenbHOM — paboThl  OOy4aromMXCst — MPEIYCMOTPEHBI  MOMEIICHUS,
YKOMILIEKTOBAaHHBIE CHEIHATM3UPOBAaHHOW MeOebl0, OCHALICHHbIE KOMIIBIOTEPHON TEXHUKOH C
BO3MOXHOCTBIO TMOAKIIOYEHUs K ceTu «MHTepHeT» M obOecrieueHHeM JOCTyla B 3JEKTPOHHYIO
MH(pOPMALMOHHO-00pa30BaTEIbHYIO Cpey YHUBEPCUTETA.

HaunMeHnoBanue moMereHn OcCHAIIEHHOCTE TOMEILEHNI Ilepeuennb IUIEH3UOHHOTO

JUISL CAMOCTOSITEITEHOU JUTSL CAMOCTOSITEITEHON MIPOrPAaMMHOTO 00eCTICUSHHSI
paboThl 00yUarOIIMXCS paboThl 00yUaOIINXCS
[Momenienune s | Mebenb: yueOHas MmeOeb Microsoft Windows;
camoctosiTennbHOW  pabotel | Komrutekt Microsoft Office
oOydaromuxcss  (YUTANTBHBIN | CIICIUATH3UPOBAHHOM
3an HayuHoii Oubnuotexu) MeOeIHn: KOMITBIOTEPHBIC
CTOJIBI
O6opynoBanue:
KOMITBIOTEPHAsT TEXHHKA C
MOIKITFOUEHHEM K
UH(pOPMALIMOHHO-

KOMMYHHKAIIHOHHOW  CETH
«MHTEpHET» M NOCTYynOM B
AJIEKTPOHHYIO
nH(pOpMaIMOHHO-
00pazoBaTenbHYIO cpeny
o0pa3oBaTenbHOM
OpraHu3aiiui, BeO-KaMmepsl,
KOMMYHHKAIIHOHHOE
obopyaoBaHue,
o0ecrieynBaroIee JIOCTYN K
CEeTH HWHTEpHET (MPOBOJHOE
COeZIMHEHUE U OEecTpOBOAHOE
COCJIMHEHUE 10 TEXHOJOTUHU

Wi-Fi)
[Nomemmenune s | MeGenb: yuebHast mebenb Microsoft Windows;
camocTosiTeNbHOW  pabothl | Komruiekt Microsoft Office
obyuaroruxcs (ayza. 431C) CreNUaTu3UPOBAHHON

mebenu: KOMITBIOTEPHBIE

CTOJIbI




OGopynoBaHue:
KOMITBIOTEPHAsT TEXHHKA C
HOJKITIOUEHHEM K
nH(pOpMaITMOHHO-
KOMMYHHKAIIHOHHOH  CETH
«/HTEepHET» W MOCTYIIOM B
AIIEKTPOHHYIO
UH(POPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
o0OpazoBarenbHON
OpraHu3aiu, BeO-KaMmepsbl,
KOMMYHUKAIIHOHHOE
obopyioBaHue,
oOecrnieunBaroiee JOCTYN K
CeTH WHTEpHET (IIPOBOJHOE
COCIMHEHHE M OECTIPOBOHOE
COCMHEHHUE 110 TEXHOJOTUHU

Wi-Fi)
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