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XHMHEH H HEQOPMATHOHHO-BETHCTHTENEHEIX TEXHOIOTHH B XHMHEH (paipadoTdHEa)
npotoxon Ne 13 «26» anpens 2025 1.

3aeeqyromuE Kadenpol odmed, HeopraHudeckol xHMEH H UBT B xuMmm
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1 Hesu n 3a1a4u U3y4YeHHUs] AU CHUTIHHBI (MOIYJIs1)

1.1 Ileab ocBOEHHUS AMCUUILIMHBI.

[lenbr0 OCBOCHMS AUCHMIUIMHBI «Macc-CIEKTPOMETPUSI HEOPTAaHUYECKUX
COCIMHEHUA W  KOOPAWHAIMOHHBIX  COCAWHECHUN»  SBIAETCA  COACHUCTBHUE
GOpMUPOBAHHUIO M  Pa3BUTHIO y  CTYJICGHTOB  OO0IIe-TIPOPECCUOHATBHBIX U
npo¢eCCUOHATIBHBIX KOMIETEHIIUM, TTO3BOJISIONIMX UM B JaJTbHEHIIIEM OCYIIECTBIISITh
npoeCCUOHANIBHYIO  JEATEIbHOCTh TOCPEJACTBOM OCBOCHHS TEOPETUUYECKUX U
AKCIIEPUMEHTAJIbHBIX OCHOB XHWMHYECKUX, (DU3UKO-XUMHYECKUX U (PU3UIECKUX
METOJIOB aHaJIM3a Pa3TMIHBIX 0OBEKTOB.

1.2 3apaym AUCHHMIIMHBL.

Co3zngath 4€TKOE TpEACTaBIEHHE O TpeAMETe MacC-CIIeKTPOMETPHs
HEOPraHUYECKUX M OPraHMYECKHUX BEIIECTB, COBPEMEHHOM COCTOSIHUM M MYTAX
Pa3BUTHUS MACC-CIIEKTPOMETPHUU OPTaHMYECKUX BEIIIECTB, CBSI3U €€ C APYTUMHU HAyKaMH
U TPAKTUYECKOM TMPUMEHEHWM METOJI0OB aHaju3a B Pa3IMYHBIX 00JaCTAX
YEJIOBEYECKOU JEATENLHOCTH.

Pa3BuTh y CTyIEHTOB TMO3HABATEIbHYI0 AaKTHUBHOCTh M CIOCOOHOCTH
TBOPUYECKHU peIIaTh 3aJa4H, CBS3aHHbIC C U3YUCHUEM CTPYKTYpPhl HEOPraHUUECKUX U
OpPraHMYeCKHX BEHIECTB METOJIOM MAaCC-CIEKTPOMETPHH.

CdopmupoBaTh peACTaBICHUS] O BO3MOXKHOCTH TPUMEHEHUSI METO/a MacC-
CIIEKTPOMETPHH.

1.3 Mecro aucuumavHbl (MOAYJsi) B CTPYKType 00pa3oBaTejbHOM
NPOrpaMmbl

HuciumnHa  «Macc-CeKTpOMEeTpUs. ~ HEOPraHMYECKUX  COCIUHEHUH U
KOOPJIMHALIMOHHBIX COEUHEHUN» OTHOCUTCA K 4acTd, POpMUPYEMON YyYaCTHUKAMHU
oOpa3oBarenbHbIX OTHOIIEHHH, bioka 1 "Qucuunauael (Mogynun)" yyeOHOro riiaHa
HarpaByieHus moarotoBku 04.03.01 «Xumus». B cooTBeTCTBHM ¢ paboYnM y4eOHBIM
IUTAHOM JIMCLMIUIMHA U3y4aeTcs Ha 3 Kypce. Bua npomekyToUHOM aTTecTaluu: 3a4eT.

JlaHHBIM Kypc OnmuUpaeTcsl Ha 3HAHUS, TTOJYYCHHbIC TIPU U3YYCHUH TUCIUTIINH:
«Heoprannueckas xuMus», «AHaIUTAYECKAsT XUMUSDY, «XUMHUSA KOOPAUHALUOHHBIX
COCAUHEHUI.

3HaHus, NPUOOPETEHHBIE ITPH OCBOCHUHU KypCa, MOTYT OBITh UCTIOJIb30BaHbI IPU
pELIEHNH pa3JIMYHbIX 3a1ad N0 JucuuIiMHaM «llepcrneKTUBHbIE HEOpraHUYECKUe
MaTepuaibl CO CIEHUANbHBIMU (PYHKIUAMMUY», «XUMHS TBEPAOTO Tela», a TAKXKe Ipu
BBINIOJIHEHUH BBIITYCKHON KBAJIM(PUKAMOHHON paOOTHI.



1.4 IlepeyeHb NJIAHMPYEMBIX PpPe3yJbTATOB O00Y4YeHHMS] MO JUCHHUILIUHE
(MoayJIl0), COOTHECEHHBIX ¢ IUIAHUPYEMBIMHM pe3yJbTATaAMH OCBOCHUS
o0pa3oBaTeIbHON POrpaMMbl

N3yuyenne naHHON y4eOHOM OUCUMIUIMHBI HANpPaBICHO HAa (POPMHUPOBAHUE Y
00y4JaronmMxcst CAeAYOMIMX KOMIETCHIIHNA:

Kon n HauMeHoBaHME HHIUKATOPA
JOCTHIKEHUS KOMIETEHIIUU

PesynbTaThl 00ydeHUs 10 JUCITUTUINHE

[IK-2 CnocoGeH nprMeHsITh COBPEMEHHYIO alapaTypy MpU HPOBEICHHN HAyYHbBIX HCCIICIOBaHUA, a
TaKxke 00padaThiBaTh H aHAJM3UPOBATH MOJYUYSHHBIC PE3YIIbTATHI

UIIK-2.1.  OcymiecTBusieT
XMMHYECKUX COEAMHEHWH W MaTepuajioB C

HUCCJICO0BaHUC

HCIIOJIb30BAHNECM COBPEMCHHOI'O

XUMHYCCKOT'O O60py;[0BaHI/I$I

3HaeT MPUMEHEHHE METO/Ia MacC-CIIEKTPOMETPUH
JUTSI aHAJTM3a ¥ HJICHTU(UKAIINA HEOPTaHWIECKUX
Y KOOPJAMHALIMOHHBIX COCIMHEHUN,

CrocoObI MPOOOTOATOTOBKH JJISI aHATTN3a METOI0M
MaccC-CIEKTPOMETPHH,

Vmeer OLICHUBATh BO3BMOKHOCTHU ITPUMCHCHU A
MCTOAa MAaCC-CIICKTPOMETPHUM IJId aHAJIHN3a
Pa3IUYHBIX HCOPIraHUYCCKUX U
KOOPAMHAIIMOHHBIX COCAUHCHUN

Bnageer HaBbIKaMU POBEACHUS XUMHUYECKOTIO
HKCIIEPUMEHTA JIJIs1 pEIIeHUs! TPO(HECCHOHAIBHBIX
3a1a4

HIIK-2.2. OO6pabaThiBacT #W aHAIH3UPYET
AKCIIEPUMEHTAIbHBIC TAHHBIC, TIOTYUYEHHBIE C
WCTIIOJb30BaHHEM COBPEMEHHOW XUMHUYECKOM
armapaTypsl

3HAaeT OCHOBHBIE MIPUHILIMIIBI PACHIMPPOBKU Macc-
CIIEKTPOB

YmMmeet pacmdppoBbIBaTH MacC-CIEKTPHI,
MPOBOAMTH MPOOOTIOATOTOBKY 00pa3IoB AJst
aHaJIM3a METOJIOM MacC-CIEKTPOMETPHUHU

BnaneeT OCHOBHBIMH MCTOJAMHU ITOJIYUCHUSA U
HUCCICA0OBaHUSI XUMHUYCCKUX BECUICCTB U peaKIIPIfI,
HaBbIKaMH O6pa6OTKI/I 1 aHaJin3a MOJIy4YCHHBIX
OKCIICPUMCHTAJIBHBIX JaHHBIX

ITK-3. CrocoOeH HUCIoIb30BaTh COBPCMCHHBIC TCOPCTUICCKUC TPCACTABJICHUA XUMHYECKOMN
HAYKH JJIA aHAJIKM3a OKCIICPHUMCHTAJIbHBIX JaHHBIX

HIIK-3.1.
TCOPCTUICCKHUC MPCACTABICHUS XHMHYECKOH

Hcnons3yer COBPEMEHHBIE

3HaeT OCHOBHEIE MporpamMmmsl, IMO3BOJIAIOIIUC
o0pabaThIBaTh MacC-CIEKTPhI, HAN0OJIee KPYITHBIC

Hayku B cBoeil  mpodeccuoHanbHOl | 0a3bl JAHHBIX 110 MACC-CIIEKTPAM.

JIESITEITBHOCTH YMeeT ucrobp30BaTh 0a3bl JAHHBIX 10 MacC-
CIIEKTpPaM HEOPTaHUYECKUX U KOOPIUHALMOHHBIX
COETUHEHUH
Brnaneet onbITOM HCIOIBL30BAHUST MacC-
CIIEKTPOCKOIUHU B IIPOIIECCE MPOBEICHUS HAYYHBIX
HCCIEOBaHUM

WIIK-3.2.  HurepnpetupyeT  pe3ylbTaThl | 3HaeT OCHOBHBIC TCOPETHUECCKUE TIPEICTABICHHS

XHMHUYECKOTO  OKCNIEPUMEHTA Ha  OCHOBE | 0O MACC-CIIEKTPOCKOIHH OPTaHUYECKUX |

COBPEMCHHBIX . TEOPETUYCCKUX HeOpraHI/IquKI/IX BEIIECTB

npeaACTaBJICHUN

YMeeT miaHupoBaTh MPOBEACHUE (DU3UKO-
XUMHUYECKOT 0 SKCIIEPUMEHTA, a TAaK¥Ke
HHTEPIPETUPOBATH MTOJIYUYECHHBIE JaHHBIE IIPU
aHaJIM3€ HEOPraHNYECKUX U KOOPIMHALMOHHBIX
COCIMHCHUI




KOZ[ 1 HAUMCHOBAHUEC NHAUKATOPA
JOCTHXKCHHUS KOMIICTCHIINA

PCByJ’ILTaTBI 06y‘ICHI/I$I IO JTUCHMITITIMHE

Brnaneer metogamu 06paboTKu pe3yIbTaToB
HAYYHbIX SKCIIEPUMEHTOB C TOMOILBIO
COBPEMEHHBIX KOMIbIOTEPHBIX TEXHOJIOT U

2. CTpyKTypa M coaepkaHue JTUCHUILIHHbBI
2.1 PacnpenesieHue TPyaA0éMKOCTH TMCHHUILJIMHBI 10 BUAAM pPadoT

OO6miast TpyZ0€MKOCTh TUCIUIUIMHBI COCTaBisgeT 3 3adeTHbIX eauHuil (108

4acoB), UX paclipesieJIeHHE M0 BUAaM paboT MpeACcTaBIeHO B TabIuIe

Bwuner pabor Bcero ®dopma 00yueHHs
4acoB OYHas
5
ceMecTp
(gachl)
KonTakTHasi padoTa, B TOM YHCJIE:
AyIHTOpHBIE 3aHATHSA (BCEro): 52,2 52,2
3aHATHS JEKIMOHHOTO THUIIA 16 16
J1a00paTOPHBIC 3aHATHUS 34 34
MIPAKTUYCCKHE 3aHATHSI - -
CEMHHAPCKHE 3aHATHS - -
HMuasi KOHTaKTHAas1 padoTa:
Kontpons camocrosrenbHoi padotsl (KCP) 2 2
[Tpomexytounas arrecranus (MKP) 0,2 0,2
CamocTosiTeIbHasi pad0Ta, B TOM YHCJIE: 55,8 55,8
Kypcosas paboma - -
IIpopabomxka yuebroeo (meopemuueckozo) 78 73
mamepuana
Buvinonnenue unousuoyanvHuix 3a0anuii
(noo2comosxa coobuieHull, npezeHmayuii)
Peghepam - -
[ToaroroBka K TeKyLieMy KOHTPOJIIO 27,8 27,8
Kountpoasb:
[ToxaroroBka K sK3amMeHy 27.8
Oomasn yac. 108 108
TPYA0E€MKOCTh B TOM YHCJIe KOHTAKTHAsA padora 52,2 52,2
3a4. efI 3 3




2.2 Conepskanue JUCUUIJINHBI

Pacnpenenenne BUmOB yd4eOHON pabOThl M MX TPYIOEMKOCTH MO pazlieiam
JTUCIUTUIMHBI.

Paznenbl (Tembl) NUCUUILIMHBI, H3ydaemble B 5 cemecTpe (ouyHas (opma
o0y4eHus)

KonmuectBo yacos

Ne | Hanvienoanme pasnenos (tem) | o - AYSJ%T(?TI;HM BHeap};Ig;TT(;pHaﬂ
JI 113 JIP CPC
1 2 3 4 5 6 7
1 OO011Me TOHATHS U OCHOBHEIE 258 4 i 6 15.8
OTIPEICIICHUS MACC-CIIEKTPOMETPHH
2 Macc-cniekTpomeTpudecKue 40 6 ) 14 20
METO/JIbI aHaJIN3a
3. MeTo1pl HOHU3AIIUH BEIIECTB B 40 6 i 14 20
MOJICKYJISIPHOM aHaJIN3e
Hmoeo no oucyuniune: 105,8 16 . 34 55,8
KonTposab camocTosiTenbHON
pa6otsl (KCP) 2
[TpoMexyTouHas aTTecTalus
(MKP) 0,2
ITonroroBka Kk TeKyuemy
KOHTPOJTIO i
OO6mias TpyJA0€MKOCTh TIO JTUCITH- 108

ITIJIMHE

[Ipumeuanue: JI — nexkuuu, [13 — npaktuueckue 3ansatus / cemunapsl, JIP — mabopaTopHsie 3aHATHS,
CPC — camocTtosTenbHas padoTa CTyJeHTa

2.3 Conep:xkanue pa3jiesioB (TeM) JUCHUIINHBI:
2.3.1 3anaTHA JEeKIUOHHOT0 THIIA

HanmenoBanue dopma TEeKyIEero
No Copepxanue paszena (TeMbl) p Y
paszena (TeMbl) KOHTPOJIS
1 2 3 4
1. OOmme nonsitusi 1 |Mcropuueckuit 0030p. biiok-cxema macce- VYceTHBII onpoc

OCHOBHBIE OTpe/iesieHus1 |criekrpomerpa. OCHOBHBIC MPUHIIUITEI METO/IA
Macc-CIeKTPOMETPUH  [Macc-criekTpomeTpuu. CucTeMbl BBOJA MIPOOKI
B Macc-criektpomeTp. OCHOBHBIE 3a1aun
MacC-CIIEKTPOMETPUH B aHAITUTHUKE U
onoduznke. OO6paboTKa pe3ybTaToOB
HAYYHBIX 3KCIIEPUMEHTOB C IIOMOILBIO
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.
2. Macc- OO6mme MPEACTABJICHUS 0 Macc-| Y CTHBIN onpoc




HaumenoBanue dopma TEeKyIIEero

No paszena (Temb) Cogepxanue pasaena (TeMbl) KOHTPOTIA
1 2 3 4
CTIIEKTPOMETPUYECKHE |CTICKTPOMETPHUYECKOM  METOJIe  aHaliu3a.
METO/IbI aHAJTH3a AHanuTHYeCKass XapaKTepUCTUKAa METOa.

CriocoObl MOHM3AIMM U UX aHAIUTHYECKOE
ucnonb3oBanue. [puHuun paboTel U cxema
MaccC-CIIEKTPOMETpPa C MArHUTHBIM Macc-
AHAJIM3aTOPOM. IIpumeneHue Macc-
CIEKTPOMETpHH U aHanu3a. Onpenenenne
IIpUMecel B TBEPJBIX BEIIECTBAX METOIOM
HCKPOBOW MacC-CIIEKTPOMETPHUHU.

3. Meroapl nonuzanuu  |[MeTonbl HMOHHM3aUMM Ta30B M JIETY4HWX| Y CTHBIN ONpoc
BEILIECTB B KUIKOCTEH.  DJIEKTpOHHAs  HOHM3aUus
MOJICKYJIIPHOM aHAJIM3€ |BEIIECTB B Ta30BOM (aze. Xumuueckas
MOHU3ALMS B HMOHHO-MOJIEKYJISIPHBIX

peakuusax. Monusanus mpu atMochepHOM
JaBiaeHuu. MeToapl MOHM3ALUMU HEJIETy4YHX
BemiectB. [lonesast necopouus. [lnasmennas
necopOnus. Criperi-MeToabl. DIEKTPOCTIPEH.
lazoguHamuueckue wuHTEpEHCH  Crpei-
METOJIOB. MatpuyHo-aecopOLnOHHbIE
meTonnl aHam3a. BUMC u MAJIJIN.

2.3.2 3aHATHS CEMUHAPCKOI0 THIA IPAKTUHYECKH e / CEMUHAPCKHE 3AHATHSA/
JaboparopHbie padoThI)

HaumenoBanue pazaeia CDopMa TCKYIIECTO

Ne (Tembl) TemaTnka 3aHATHIH/PadbOT KOHTpONA
1. |O0ume noHATHS U «bnok-cxema macc-criektpomerpa. OCHOBHBIC JIP1
OCHOBHBIC HPUHIUITBEI METO/A MACC-CIIEKTPOMETPUI
OIIpe/ICIICHHsT Macc-
CIIEKTPOMETPUH
2. |OOwwue NOHATHS U «PaboTta ¢ 6MOIMOTEKON MacC-CIIEKTPOBY JIP2
OCHOBHBIC
OTIpe/IeIICHHsT Macc-
CIIEKTPOMETPUH
3. |Macc- Yacte | «YcTaHOBIECHUE CTPYKTYpHI BemecTsa 1o |/1P3

CIIEKTPOMETPUYECKUE | MACC-CIIEKTPY C UCIIOIb30BAHUEM 0a3 JaHHBIX)
METO/IbI aHaJIH3a
CIICKTPOMETPHHU

4. |Macc- Yactb 2 «YCcTaHOBJICHUE CTPYKTYpPHI BemecTsa 1o [JIP3
CIEKTPOMETPUYECKUE | MACC-CIIEKTPY C UCIOIB30BAHUEM 0a3 JaHHBIX)
METO/Ibl aHAJIH3a

5. |Macc- Yactp 1 «M3ydenue npoueccoB pparmenrtanuuy  |JIP4
CIIEKTPOMETPUYECKHUE
METOAbI aHaJIN3a

6. |Macc- Yactp 2 «M3ydenue npoueccoB pparmentanumy  |JIP4
CIIEKTPOMETPUICCKHUE

MCTOJbI aHaJIr3a




7. |Macc- Yacte 1 «Pyunas pacmmdpoBka macc-criektpoB u  |JIPS
CIIEKTPOMETPHUYECKHE [[TOCTPOCHHUE CXEMBI ()parMeHTAIIHH
METO/IbI aHAIH3a COOTBETCTBYIOIINX COCAMHEHUI

8. |Macc- Yactb 2 «Py4nas pacmuppoBka macc-criekTpoB u  |JIP5
CICKTPOMETPUICCKHUE |[focTpOeHHE CXEMBbI (PparMeHTaluu
MCTO/Ibl aHaJIM3a COOTBETCTBYIOIIUX COEIMHEHUI»

9. [Macc- Yacte 1 «Iloctpoiite xpomarorpammsbl  1o/IP6
CHEKTPOMETPHUYCCKHE |OT/CIbHBIM HOHAM, XapaKTEPUU3YIOIIUM HaJIHYUC
METO/IbI aHAIU3a 3aJaHHOT0 KJIACCa COECIMHEHUI

10. |Macc- Yacts 2 «IlocTpoiiTe XpoMaTorpaMMsl 1Mo JIP6
CHEKTPOMETPUYECKHE |OTICIIbHBIM HOHAM, XapaKTEPUU3YIOIINM HATHUNE
METO/IBI aHAIN3a 3aJIaHHOTO KJ1acca COEIUHEHNID

11. (MeToapl HOHH3ALHUH YacTh 1 « AHAJIH3 CMECH BEILECTB METOIOM JIP7
BEIIECTB B XpOMAaTOMAacC-CIIEKTPOMETPUN
MOJICKYJISIPHOM
aHaJm3e

12. |MeTtoapl HOHH3ALUH YacTs 2 « AHAJIH3 CMECH BEILECTB METOIOM JIP7
BEIIECTB B XpOMAaTOMacC-CIIEKTPOMETPUI
MOJICKYJISIPHOM
aHaJmn3e

13. |MeToapl HOHU3ALUU Yacte 1 «AHa)N3 cocTaBa KOOPJUHAIMOHHBIX  |/1P8
BEIIICCTB B coenuHeHui d- 1 f- 3JIEMCEHTOBY
MOJIEKYJIIPHOM
aHaJm3e

14. 'Meronp! nonmzauuu |YacTh 2 « AHAJIN3 COCTaBa KOOPAWHAIIMOHHBIX JIP8
BEILECTB B coennuenuii d- u f- ameMceHTOBY
MOJICKYJISIPHOM
aHaJm3e

15. |Metoap! nonuzamuu |«OnpeseeHre CocTaBa JKEIe3HbIX U METHBIX JI9
BEILIECTB B CIIJIABOBY
MOJICKYJISIPHOM
aHaJIn3e

16. |Metoap! nonuzaruu |Yacts 1 «aeHTHUKAIINS METUITMHCKAX JIP10
BEILIECTB B pernapaToBy»

MOJICKYJISIPHOM
aHaJn3e

17. \Metoast nonuzanuu |Yacts 2 «MaeHTrdUKAINSA METAITHTHCKHX JIP10

BEILIECTB B pernapaToBy»
MOJICKYJISIPHOM
aHaJIn3e

3amura taboparoproii padotsr (JIP)

2.3.3 IIpumepHasi TeMaTHKAa KYpPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThI — HE TPEAYCMOTPEHBI




2.4 IlepevyeHb y4eOHO-METOAUYECKOT0 0O0ecredeHusl NIl CAMOCTOATEIbHOM
padoThI 00y4aOUIUXCS MO IMCHUIINHE (MOTYJII0)

[TepeueHsb yueOHO-METOUIECKOTO 00ECIICUCHHSI TUCITUTUIUHEI 110

No Bug CPC BBITIOJTHEHHIO CAMOCTOSITEIIbHON PabOThI
1 2 3
1 | Ipopabotka yuebnoro |l. CriekTpanabHble METOIBI aHaU3a. [IpakTHUeCKOe PyKOBOJICTBO
(TEOpEeTHYECKOTrO) [DnexTpoHHbI# pecypc] : yuebd. mocodue / B.M. Bacunwesa [u ap.].
Marepuaia — Onektpod. naH. — Cankrt-IletepOypr : Jlans, 2014. — 416 c.

— ISBN: 978-5-8114-1638-7. — Pexxum noctymna:
https://e.lanbook.com/book/50168.

2. MeTtonuyeckue peKOMEHAANU K OpraHu3alui ay JUTOPHON 1
BHEAyIUTOPHOH (CaMOCTOSTEIBHOMN) paOOTHI CTYICHTOB:
Meroandeckue ykazanus / coct. T.I1. Cropoxenko, T.b. ITounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0anckuii roc. yH-T,

2018. 89 c.
2. |IlogroroBka k TekymeMy (1. CnekTpanabHble MeTO bl aHaNMM3a. [IpakTnyeckoe pyKoBOACTBO
KOHTPOJIIO [DnexTpoHHbIH pecypc] : yued. mocodue / B.M. Bacunwesa [u ap.].

— OnektpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2014. — 416 c.
— ISBN: 978-5-8114-1638-7. — Pexxum noctymna:
https://e.lanbook.com/book/50168.

2. MeTtonuyeckue peKOMEHAANN K OpraHU3aui ay JUTOPHON 1
BHEAYIUTOPHOM (CaMOCTOSTENLHON) pabOThI CTYICHTOB:
Meroandeckue ykazanus / coct. T.I1. Cropoxenko, T.b. ITounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0anckuii roc. yH-T,
2018. 89 c.

Y4yeOHO-MEeTOANYECKUE MaTepHaIbl ISl CAMOCTOSITEILHON paboThl 00YUYaIOIINXCS U3
YUCJIa UHBAJIUJIOB U JIMII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310p0Bbs (OB3)
MPEIOCTaBISAIOTCS B hOpMax, aIaNTUPOBAHHBIX K OTPAHMYCHUSIM HX 3I0POBbS
BOCIIPUATHS UH(DOPMAIINH:

JIst mur ¢ HapYIIEHUSIMU 3PCHUSL:

— B TIeYaTHOU (popMe yBEITMUEHHBIM MIPUDTOM,

— B (hopMe IEKTPOHHOTO JIOKYMEHTA.

Jl1st I ¢ HapyIICHUsIMU CITyXa:

— B IeyatHou opme,

— B (hopMe IEKTPOHHOTO IOKYMEHTA.

st mynl ¢ HapyIIEHUSIMU OTTIOPHO-JABUTaTEILHOIO alapara:

— B reyatHou popme,

— B (hopMe IEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIepedeHb MOKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTU OT KOHTHHTE€HTA
00yJaroIMXxcs.

3. O6pa3zoBaTe/ibHbI€ TEXHOJIOTHH
B Xone M3ydeHus AMCHMIUIMHBI MPEAYCMOTPEHO MCIOJIb30BAaHUE CIICTYIOIINX

00pa30oBaTENbHBIX TEXHOJOTHUH: METOJl MNPOOJIEMHOIO M3JO0KEHHS MaTepHuana;
CaMOCTOSATENIbHOE UYTEHWE CTYJEHTaMU Y4YeOHO-METOAMYECKOM U  CIPaBOYHOM



JUTEpaTyphl U MOCJIEIYIOINIEH CBOOOHOM AUCKYCCUH TTIO OCBOEHHOMY UMH MaTepuaiy;
VCII0JIb30BAHUE, WILTKOCTPATUBHBIX BUJIEOMATEPHUAIIOB C IOMOIIBIO MYJIbTUMEIUITHOTO
000pyTOBaHUS. Texnonoruu JIMYHOCTHO-OPUEHTUPOBAHHOT'O o0yueHus,
MO3BOJIAIONTUE CO3/IaBaTh WHINBHUIYyaJbHbIC 00pa30BaTeIbHBIC TEXHOJIOTHHU.

KoMIIeTeHTHOCTHBIM MOAXOJ B paMKax MNpenojaBaHus  JUCIUILIMHBI
peanu3yeTcsl B MCIOJb30BAHUU MHTECPAKTHUBHBIX TEXHOJOTMA M AKTUBHBIX METO]IOB
(mpoGnemMHas Jekmus, padoTa B MaJlbIX TPYIIax) B COYETAHWHM C BHEAYIUTOPHOM
paboroii.

NudopmarnmoHHbie TEXHOJIOTHUH, MPUMEHSIEMbIC TTPU W3YYEHUU JUCIUIUIAHBL:
UCIIOIb30BaHUuE HMH(GOPMAIMOHHBIX PECYpPCOB, IOCTYMHBIX B HHGOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTn MHTepHeT.

AJlannTUBHBIE 00pa30BaTENIbHBIE TEXHOJIOTUHU, MPUMEHSEMbIC TPU HU3YUYCHUU
OUACHUIUIMHBL — JJI  JIIl C OTFPAHUYEHHBIMM BO3MOXHOCTSIMHA  370POBBA
MPEyCMOTPEHA OPraHU3alUs KOHCYJIbTALMI ¢ UCITOJIb30BAHUEM 3JIEKTPOHHOW MOYTHI.

4. OueHOYHbIEe CpeACTBA /I TEKYILIEro KOHTPOJIA YCIeBAeMOCTH M
NMPOMEKYTOYHOM ATTECTAUU

OneHouyHBIE CpEACTBA MpEAHA3HAUYEHBI IS  KOHTPOJSI W OIEHKHU
00pa30BaTeNbHBIX JTOCTIKEHUN OOYYarOIIMXCs, OCBOMBIIUX MPOrpaMMy ydeOHOU
JTUCITUTUTMHBI « XUMUS KOOPAMHAIIMOHHBIX COSMHEHUY.

@DOHJT OIEHOYHBIX CPEICTB BKIIOYAET KOHTPOJIbHBIE MaTepuaibl s
IPOBEICHUS TEeKYIlero KOHTPoJA B ¢GOpME YCTHOTO ONpoca W OTYETOB TIO
nabopaTopHbIM paboTaM W NMPOMEXKYTOYHOH aTTecTauuu B (OpMe BOMPOCOB K
3ayeTy.

CTpyKTypa OLEHOYHBIX CPeACTB /JIf TeKylledd M NPOMeKYTOYHOM
arrecTanun

KOH 1 HAUMCHOBAHHUC HaumenoBanue OIICHOYHOI'0 Cp€aCTBa
Ne MHIIKAaTOpa PesynbraTel 00y4eHUs [IpomexyTounas
/T (B COOTBETCTBHH C II. (B cooTBeTcTBUH C 1I. 1.4) Texymwii KOHTPOJIb aTTecTamus
1.4)
3HaeT NpUMEHEHHE METOIa YcTHbiit onpoc Bompoc Ha

- 3a4€CTC
UTK-2 1 |Macc-CrnekTpoMeTpun s

aHanu3a u uACHTUUKAITIT

Ocy1uecTBiser
HEOPraHUYEeCKHUX U
HNCCIICO0BAHUC
KOOPJIMHAIIMOHHBIX
XUMHUYCECKUX -
z COCIUHCHHM,
COCMHCHNN 1| croco6bl TPOGOIOATOTOBKH IS
1 | Marcpuajos ¢ | amamusa METOA0M Macc-
HUCITOJIB30BAHUEM CHeKTpOMeTpI/II/I
b}
COBPECMCHHOT'O VYMeeT OLleHUBATh JlabopaTopHas Bomnpoc Ha
XUMHUIECKOrO BO3MOXHOCTH IIPUMEHEHHS pabora sadere
0bopynoBaHHs METO1a MacC-CIIEKTPOMETPHUHU

JUTsI aHAJTA3a Pa3IMYHbIX
HEOPraHUYEeCKHUX U
KOOPAWHAIIMOHHBIX COCTMHCHUI




Brnaneer HaBbIKaMu JlaGoparopHast Bomnpoc Ha
MIPOBEICHUS XUMHUYECKOTO pabora saqere
AKCIICPUMEHTA JIJISl PEIICHUS
npodecCHOHAIBHBIX 33134
3HaeT OCHOBHBIE IPUHIIUIIBI YcTHBIR onpoc Bompoc Ha
pacim(poBKH Macc-CIIEKTPOB saqere
UK -2 .2 .|YmeerpacumudpossiBath Macc- | Jlaboparopuas Bomnpoc na
OGpabatsiBaeT U | CIIEKTPBI, MPOBOAUTH pabora satere
AHAJIN3UPYET poOONOATOTOBKY 00pa3IioB
OKCIICPUMEHTAJIBHBIC | 1171 aHaJIM3a METOIOM Macc-
AAaHHBIC, MOJIYUYCHHBLIC CIIEKTPOMETPHUHU
¢ HCIOIB30BAHHEM | ByaneeT OCHOBHBIME METOaMH | JlabopartopHas Bompoc Ha
;g;;f;iif;;ﬂ MOJTyYEHHSI U UCCIICIOBAHMUS pabora saqere
JU——— XHMHHECKHX BELIECTB 1
peakIuii, HaBbIKaMu 00pabOTKH
Y aHaJIM3a MMOJTyYCHHbBIX
DKCIIEPUMEHTAJILHBIX JTAHHBIX
U ITK-3.1 3HaeT OCHOBHEIC IMPOTPAMMBI, YcTHBI ompoc Bonpoc Ha
Hcnons3yer MO3BOJISIOIINE 00pabaThIBaTh sadere
COBpPEMEHHBIE Macc-CIeKTphI, Hanbosee
TEOpETHYECKUE KPYITHBIC 0a3bl TaHHBIX IO
MPEJCTABICHUS MacCC-CIICKTPaM.
XHMIYECKOH Haykn B | Y MEET UCIIOB30BATH 0a3bl JlaGoparopHast Bormpoc na
cBOei TAHHBIX IO MACC-CIEKTpam pabora sadetre
npodeccuonanphoit | HEOPraHUHUCCKUX 1 5
eATETBHOCTH KOOPAMHAIIMOHHBIX COETUHEHMIA
Biageer onbiToM JlabopaTopHas Bormpoc Ha
HCITOJI30BaHUs Macc- pabora saqere
CIIEKTPOCKOIIMH B TIPOIIeCcCe
MPOBEICHUS HAYIHBIX
HCCIIEOBAHUN
nIK-3.2 3HaeT OCHOBHEIE VYcTHbIi ompoc Bormpoc Ha
Wurepnpernpyer TEOPETUYECKHE NPEICTABICHUS satere
pe3yIbTaThI 00 Macc-CIeKTPOCKOITHH
XAMHIHECKOTO OpPraHMYECKUX M
KCHEPUMCHTA Ha | HeopraHMYECKNX BENICCTB
OCHOBC COBPCMCHHBIX
TCOpETHICCKIX VMeer II1aHupoBaTh HagopaTOPHaﬂ Bonpoc Ha
MIpEICTaBICHUI npoBe/ienne Gpu3nKo- paboTa saete
XHUMUYECKOTO 3KCIIEPUMEHTA, a
TaK)Ke UHTCPIIPETUPOBATH
MOJIYYCHHBIC JAHHBIC MTPH
aHaJIN3e¢ HeOPraHUICCKUX U
KOOPIMHAIIMOHHBIX COCIUHCHHIMA
Bnaneer metogamu 06pabotku | Jlaboparopras Bompoc Ha
pabota 3adeTe

pE3yJIbTaTOB HAYYHBIX
AKCIIEPUMEHTOB C ITOMOIIIBIO
COBpeMeHHBIX KOMHBIOTepHBIX
TEXHOJIOT U1




TumoBblie KOHTPOJIbHbIE 32JaHUSI WJIH HHbIE MATEePHAJIbl, HEOOXOAUMBbIE JIsI
OLEHKU 3HAHMH, YMEHHI, HABbBIKOB W (MJH) ONbITA [JAeATEJbHOCTH,
XapaKTepPU3yIOUIUX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIIUH B Mpouecce 0CBOCHMS
o0pa3oBaTe/IbLHON MPOrpaMMbiI:

Yemmuwiit onpoc
Komnerenuuu nposepsiemblie oneHOYHbIM cpeacrsom: 11K-2, ITK-3

Bapmuanr 1
1. Merox Macc-ClIEKTpOMETPUU OCHOBAH HA ... .
a) pErUCTpaLMK HOHOB, BO3HUKAIOIUX ITPU BO30YKIECHNUHU AJIEKTPOHOB;
0) perucrpalMi HWOHOB, BO3HMKAIOIIMX TIPU  MOTJIOLIEHUH  BEUIECTBOM
JJIEKTPOMArHUTHOI'O U3Jy4YECHUS;
B) PETUCTPALMU NOHOB, BOBHUKAIOIIMX ITPU MAarHUTHBIX KOJIEOAHUSX aTOMHOTO SApa;
I') PETUCTPAallMd NOHOB, BO3HUKAIOIINX [P MOHU3ALMU HEUTPAIBHBIX MOJIEKYI.

2. Yto mpoucxoauT mpu 60MOapaupoBKe NEKTPOHAMH C BBICOKOM SHEprueil mapos
BellecTsa npu AasieHuu 10-5 —10-8 mm pr.ct.?

a) HOHU3ALIHS;

0) MpoTOHU3AIU;

B) LIUKJIM3ALIMS;

I') MOJIMMEpU3aIIs.

3. MonekyasipHbIM MOHOM Ha3bIBAIOT ... .

a) BO30YKJICHHBIN KaTHOH, 00pa3yIOIIMIiCs B pe3yJibTaTe AUCCO- IIUAIUU;

0) BO30Y)X/ICHHBI aHUOH-PAJMKaJ, OOpa3yIOIIMICS NMPU NPUHSI- THU MOJIEKYJIOU
3JIEKTPOHA 10 BO3JECHCTBUEM BHEIIHEN SHEPIUH;

B) BO30Y’K/ICHHBIN MOH, PACOJI0KEHHBI B MATHUTHOM TIOJIE;

r) BO3OYXICHHBIM KaTHOH-PAJMKal, OOpa3ymOIIUIiCS TpPH TMOTEePE MOJIEKYJIIOH
3JIEKTPOHA IO BO3AEHCTBUEM JIEKTPOHHOTO yAapa.

Bapuanr 2
1. B yem 3akmrodaercst IpeuMyIIECTBO MaCC-CIIEKTPOMETPUM ?
a) cnelu(pUIHOCTb U HU3KUI IIpeesl 0OHapYKEeHMUS;
0) OpICTPOTA M TOYHOCTH ONPE/IETICHUSI CTPYKTYPHI BEILIECTBA;
B) IPOCTOTA MPOBE/ICHUS aHAIIN3A,
I') BBICOKasi MHPOPMATUBHOCTh IO CPABHEHUIO C IPYTUMH METOAAMH.

2. B yem cyTh «a30THOTO MpaBuiIa»?
a) MOJIEKyJIa C HEUYETHOW MOJEKYJISIPHOW MAaCCOM COAECPKUT aToM a3zoTa, JMOo
COAEPKUT HEUETHOE YUCIIO ATOMOB a30Ta;



0) MOJIeKyJia C YEeTHON MOJEKYJISIPHOW MAcCoil TUOO COAEPKUT aToM a3zoTa, OO
COJZIEPKUT YETHOE YHCIIO aTOMOB a30Ta;

') MOJIEKYJIa C YeTHON MOJIEKYJSIPHONH Maccoi MO0 HE COACPKUT aTOM a30Ta, JIM0O
COJIEPKUT HEUETHOE YHCIIO aTOMOB a30Ta;

1) MOJIEKYJIa C YETHON MOJIEKYJISIPHOM Maccoii MO0 He COACPKHUT aTOM a30Ta, 0o
COJIEPKUT YETHOE YUCJIO aTOMOB a30Ta.

3. «HeTHO-3EKTPOHHOE)» MPABUIIO 3aKJIFOYAETCS B CICAYIOLIEM ... .

a) MOH-paJUKaibl (HEYETHOE KOJIMYECTBO 3JEKTPOHOB) WM PAUKAIIbl, UJIK YETHO-
AJNIEKTPOHHBIE HEUTPAJIbHBIE MOJIEKYJbI MOTYT 3JMMHUHUPOBAaTh, TOT/IA KaK HOHBI
(4eTHOE YMCIIO JEKTPOHOB) MOTYT TEPSTH JUIIb HEHTPAIbHbIE YETHO-3JICKTPOHHbBIE
YacCTHULbI, HO HE pa- TUKAJIbL;

0) KaTHOH-pAUKAIIBI (HEUETHOE KOJIMYECTBO JIEKTPOHOB) HIIA PAJUKAIIBI, HIIA YETHO-
AIEKTPOHHBIE HEWTPAJIbHBIE MOJEKYJIbl MOTYT 3JIMMUHHUPOBATH, TOTJA KAaK HOHBI
(4EeTHOE YHCIIO D3JIEKTPOHOB) MOTYT TEPATH JIMIb IOJOKUTEIIBHO 3apsyKCHHbBIC
AIEKTPOHHBIE YaCTUIIbI;

B) aHHOH-PAaJHUKaJIbl (HEYETHOE KOJUYECTBO AJIEKTPOHOB) MM YETHO-3JIEKTPOHHBIE
HEUTpaJbHbIE MOJIEKYJIbl MOTYT 3JMMUHHUPOBATH, TOT/A KaK HMOHBI MOTYT TEpSTh
JMIIb HEUTPAJIbHBIE YETHO- 3JIEKTPOHHBIE YACTHIIBI, HO HE PaJAUKAIbL;

I) KaTUOH-paJuKajdbl WM pPaJUKalbl, WIM YETHO-3JIEKTPOHHBIE HEUTpabHbIE
MOJIEKYJIbI MOTYT 3JMMUHUPOBAaTh, TOTJd KAaK MOHBI (YETHOE YHUCIIO 3JIEKTPOHOB)
MOTYT TEPAThH JUIIb HEUTPATbHbBIE YETHO- 3JIEKTPOHHBIE YACTHUIII, HO HE PAUKAIIbI.

Bapuanr 3
1. Onpenenure GopMyily BEIIeCTBa MO MAacC-CIIEKTPY, €CIH ero OpyTTo-hopmyia
C4HS8O.
a) OeH30lHAasI KUCIIOTA,;
0) OyTaHOH;
B) OyTaHo;
r) OyTaHaib.

2. B uem 3akmrouaercs neperpynnupoBka Maxk-Jlapdeptu?

a) MUTpALMs aToMa BOJOPOAA Yepe3 YETHIPEXUJIEHHOE MEpPEXOi- HOE COCTOSHHE,
COIIPOBOXKIAIOIIASACS BbIICIICHUEM HENTPAJIbHOU MOJIEKYJIBI;

0) mMurpamusi atomMa BOJOPOJa 4Yepe3 MIECTHUUIECHHOE MEePEeXOJHOE COCTOSHHUE,
COIIPOBOXKJIAIOIIASACS BbIJICIICHUEM HENTPAJIbHOU MOJIEKYJIBI;

B) BBIOPOC HEUTPAIbHOM MOJIEKYJIbI IIPY Y4aCTUU aTOMOB BOJIO- POJA U3 Pa3INYHbIX
MMOJI0KECHUH;

I) MUIpanus aroMa BOJOpOJa 4Yepe3 IIECTHUYIECHHOE IIEPEXOJHOE COCTOSIHUE,
COITPOBOXKIAIOIIASACS BBIJICIICHUEM HEUTPAJIbHOU MOJIEKYJIBI.

3. Ompenenute >JIEMEHTHBIH COCTaB COCAMHEHUS, WCXOJI W3 WHTEHCHUBHOCTEU
M30TOIHBIX MUKOB MosieKyasipHoro uona: 108 (100 %), 109 (7,85 %) u 110 (0,45 %).
a) CTH602;

6) C6H12;



B) C4H4N;
r) C7HS80.

Bapuanr 4
1. Omnpenenure (GopMydy BEIIECTBA, CIEKTP KOTOPOTO COACPKHUT CIETYIOIINE

3HadYeHusa m/z: 46, 45, 31, 29, 15.
a) ATaHOJ;

0) nmpornaHaib;

B) U30IPOIINJ;

') METHJICATHITUIAT.

2. O yeM MOKHO CYJIUTh I10 HHTEHCHUBHOCTH ITMKOB MacC- CIIEKTPOB?
a) 0 XUMHUYECKOM COCTOSIHUN U3y4aeMbIX aTOMOB;
0) 0 KOJTMYECTBE aTOMOB JIAHHOTO JJIEMEHTA;

B) O XUMHUYCCKHUX CBOMCTBAX M3y4YaeMbIX aTOMOB;

') O CTPYKTYpE BEIECTRA.

Kpurtepuu ouenku:

Kputepun

Ouenka

YpoBeHb

[IpaBuibHO perieHbl BCe TPU 3a/1aHUs
(B pelIeHusX/0TBeTax MOXET
MPUCYTCTBOBATh HEOOJIBIIOE YHUCIIO
HETOYHOCTEH, HE HOCSIIINX
MPUHITMITHAIBHOTO XapaKkTepa).

«OTIIUYIHO»

MOBBIIIICHHBIN
(IpOIBUHYTHIN )
YPOBEHb

OmHO W3 Tpex 3aJaHuil BBIMOIHEHO
IpaBUIbHO HE MeHee, ueM Ha 70 %, u3
OCTAJILHBIX JBYX 3aJlaHUN TPABUIHHO
pemieHbl ub0 Bce, KOO oAHO (B
pPEIICHUSIX MOXET MPHUCYTCTBOBATH
HEOOJIBIIOE YWCIO HETOYHOCTEH, He
HOCSIIINX TPUHITUITHATBHOTO
XapakTepa).

«Xopomio»

0a30BbIl YPOBEHD

OngHo W3 Tpex 3aJaHuil BBINOIHEHO
MpaBWIBHO HE MeHee, ueM Ha 50 %, Ho
He Ooznee 70%, W3 OCTaNbHBIX IBYX
3aJlaHdi TPABWIBHO PENIEHO OJHO (B
PEIICHUSIX MOXET MPHUCYTCTBOBATH
HEOOJIBIIIOE YHCIIO HETOYHOCTEH, He
HOCSITITIX MPUHITUTHATHFHOTO
XapakTepa).

«YOOBJICTBOPUTCIBHO
»

MOPOTOBBIN YPOBEHb

IIpaBunbHO pemieHa oaHa 3ajad,
OCTaJIbHbIC IIOJIHOCTBIO HE PELICHBI,
a100 He pelleHa HU OJHa.

«HCYOOBJICTBOPUTCIIb
HO»

MmeHnee 50%,
YPOBCHb HE
chopMHpOBaH

Omuemot no nadopamopuvim padbomam




KoMmnerenunu nposepsiembie oieHOYHbIM cpeacteom: I11K-2, ITK-3

JlabopaTopHnasi padora Ne7
AHaJIN3 CMeCH OPraHN4YeCcKNX BelleCTB METOI0M XPOMAaTOMAaCC-CIIEKTPOMETPHH

[enb:  w3yyeHHe  KOMOMHUPOBAHHOTO  TAHAEMHOTO  KBaJpYyMHOJbHO-
BpemsitnposieTHoro Macc-criekrpomerpa QStar Elite (MDS Sciex Applied Biosystems,
Kanana) u onpejenenue coctaBa XuAKOH CMECH.

OBIIME CBEJIEHUSA KoMOuHMpOBAaHHBIM TaHAEMHBIN KBaJApPYIOJIbHO-
BpemsiniposieTHblii Macc cnektpomerp (QqTOF), mnpeanazHadeH uisi pelieHUs
HIMPOKOTO Kpyra MCCIEA0BATENbCKUX U MPUKIAAHBIX 3a71a4. [I[puMeHeHue B 0JHOM
npubope JBYX Macc-aHAJIM3aTOPOB U PACIONIOKEHHOM MEXIYy HHUMHU SYEHKH
CTOJIKHOBEHHI IMO3BOJISIET MPOBOAUTH (parMeHTAIMI0 M TMOCIEIYIONUH Macc
CHEKTPOMETPUUYECKHUI aHaIu3 MPEBAPUTEIHLHO OTOOPAHHBIX POJUTEIHCKUX HOHOB
IPOOBI, TEM CaMbIM CYIIECTBEHHO TOBBIIIAS JOCTOBEPHOCTh OMPEACICHUS CTPYKTYPHBI
MOJIEKYd MpoObl. BO3MOXHOCTH MPUMEHEHHUS Pa3IUYHBIX HCTOYHUKOB HWOHOB
MO3BOJIIET UCMOJIB30BATh MPUOOP VISl aHATU3A KaK KUJIKUX, TaK U ra30BbIX CMeEcEH.
Meton TaHAEMHOM MacC-CIIEKTPOMETPUU MOXKET OBbITh HCIOJB30BaH I CaMbIX
Pa3HOOOPa3HBIX MPUIIOKEHUN — OT CTPYKTYPHOTO aHa/IN3a HEOOIBIIUX MOJIEKYHI J0
KaueCTBEHHOTO0 M KOJIMYECTBEHHOI'O aHajM3a MPOTEMHOB W mentuaoB. [loToku
AJIIOCHTA OT 2 HJI/MUH 10 2 MJI/MUH (B 3aBUCHUMOCTH OT UCTOYHUKA HOHOB) MTO3BOJISIOT
COBMeEIIATh MPUOOP C Pa3IMYHBIMU CUCTEMaMHM JJIs Pa3/ICNICHUs CIOXKHBIX cMecen —
oT anektpodopesza u HaHo BOXKX no BeicokockopocTHoit BOXX. IIpubop Moxer
OBITH COBMEIIEH CO CIIEKTPOMETPOM MOHHOM MOJBUKHOCTH.

Cucrema BBOja mpoObl [lnst BBojga oOpasma B mpubOope MIpeaycMOTpPEHbI
caeayroume ycrpoiicta: 1. CtanaapTHbIM HHTETPUPOBAHHBIN IIMPULIEBON HACOC JUIs
pabotel ¢ morokamu OT 10 wHa/mun no 10 ma/mMuH. BennuuHy moToka ompenensitor
yCIOBUSIMH BBOJA. 2. 10-OPTOBBIN 2-TTO3ULIMOHHBIA BEHTUIIb.
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Puc. 1. — IlpuHiunuanbHas CXeMa aHaJIWTHYECKOM YacTh TaHIAEMHOIO

KBaIpyIHOJIbHO-BPEMSIIPOJIETHOr0 Macc-ciekTpometpa QStar Elite.

HcTtoynHuk HWOHOB B KOMOMHUPOBAHHOM TaHIEMHOM  KBaJpYIOJbHO-
BPEMSITIPOIETHOM MacC-CIIEKTPOMETpE MPUHIAITAATHEHO peyCMOTpEeHA
BO3MOKHOCTh MPUMEHEHHS CIEAYIOMUX METOJI0B MOHHM3AIMH MPOOBI: - XUMHUYECKas
noHuzanua npu armocpepHom gasienun (APCI), - Qoromonusanus npu

atmocdeprom nasinenun (APPI), (puc. 1), - cTuMynupoBaHHas MaTpUIIEH Jia3epHast
necop6rus (MALDI).



Puc. 2 — [IlaHenp UWCTOYHWMKA MOHOB TaHJEMHOIO KBaJIPYIOJbHO-
BpEMSIIPOJIETHOTO Macc-cnekTpomeTpa QStar Elite.

WcTouHMK 37eKTpopacibuIeHHs TpeoOpa3yeT HOHBI U3 KUJIKOU (a3bl B Ta30BYIO
¢dazy. OOpasibl BBOASTCS Yepe3 paclbUIUTENh C BHICOKUM HANPSKEHHEM, BbI3bIBas
pacrnblieHre HEOOJBIIOr0 KOJWYECTBA 3apsKEHHBIX YacThll. B MOHHOM MCTOYHHKE
MOHBI TMEPEXOJT B Tra3oBYI0 (pa3y C MOBEPXHOCTHOTO CIOSI APOOSIIMXCSA Kareb
MOCPEJICTBOM  TIpollecca, HAa3BaHHOTO  «HOHHOE  HcmapeHue»  (puc. 2).
KomOnHupoBaHHBIM TaHJAEMHBIN KBaJIPYIIOJIbHO-BPEMSANPOIIETHBIN Macc-
CIIEKTPOMETP  OCHAIIEH MCTOYHHMKOM HOHOB C  DJIGKTPOPACIBUICHUEM  C
JOTIOJIHUTENIBHBIM TOPSIYMM MOTOKOM ocyiieHHoro rasza (4000 °C) opToroHaiabHO K
CTpYy€ 3apsSiKEHHBIX Kalellb W3 3JIEKTPOPACTBUIUTENS ISl MOBBIIMICHUS CKOPOCTH
UCIIapEHUs] pacTBOPUTEIIS MPOOBI B ciiydae OONBIIUX MOTOKOB. VICTOUHHMK MOHOB C
ANIEKTPOPACIBUIEHUEM TO3BOJSET HEMOCPEACTBEHHO HAOMIOAATh BBOJ  4Yepes
CTEKJISTHHOE OKOILIKO, U CHa0XXeH yJOOHBIM JOCTYNOM K BaKyyMHOMY HHTepdeicy.
Hctounuk BKIIFOYAET CIEAYIOIIME BHEIIHUE COeTUHEHUS (puc. 2):

- IEBSITUTIO3UIIMOHHBIN KJIallaH MapUIpyTU3aTop,

- KHOTIKA 3arpy3KH, - KHOTIKa CJIMBA,

- coeuHeHue i ra3a ucnaputens (Gasl),

- coeuHeHue A ra3za Harpesatens (Gas2),

- pa3béM KOHTpoJIepa HarpeBa ucrounnka TurbolonSpray®,



- COEJUHEHUE JJIS BBIXJIONA,
- pa3bEM MOABOAKH HAMPSHKEHUS K ICTOYHUKY MOHOB,
- UHAUKATOpHAs JIJaMIIOYKa (BaKyyM),

- aBapUifHasl HHIUKATOpPHAs JaMIIOuKa,

- IINTPULIEBON HACOC.

WNurepdeiic nuddepeHunanbHON OTKAUKH.

Nurepdetic nuddepeHnnanbHON 0TKaYKH BKIIFOYAET IJTACTUHY Ta30BOM 3aBECHI,
IUTACTHHY BBOJA M CKUMMEpP (KOHYC C OTBepCcTHEM). Mexay IUIaCTUHOW Ta30BOM
3aBEChl U TUIACTUHOM BBOJIA MOJAETCS T'a3 3aBEChl — BRICOKOUMCTHIN (99,999%) azor.
IToTok rasza 3aBecbl OEIUTCA MEXAY IOTOKOM B BAKyyM 4Ye€pe3 IUIACTHHY BBOJA U
MOTOKOM B HCTOYHHMK, MPEMSATCTBYIOIINM IONAJAaHUI0 HEWUTpPaJbHBIX YacTUI[ B
unTepdeiic. Cucrema razoBoil 3aBechl 3PGHEKTUBHO MTPOU3BOAUT OTCEB HEUTPATIbHBIX
yacTUll U oOecrevyrBaeT IMOoMaJaHue B MacC-CIIEKTPOMETP TOJIbKO MOHOB. OOnacTb
MEXy IUIACTUHOW BBOJA W CKUMMEPOM OTKAUYMBAETCS IJIACTUHYATO-POTOPHBIM
HacocoM 0 nmaBiaeHuss 1 — 2 Topp. IloTeHmuansl Ha IUIACTUHAX W KOHYCE
ONTHUMU3UPYIOTCS TAaKHUM 00pa3oM, YTOOBI MOBBICUTE A()(PEKTUBHOCTH MPOXOXKICHHUS
MOHOB uepe3 66 wmHTepdeiic M momoOpaTh ONTUMANbHBIE ISl JAHHOTO aHalu3a
YCJIOBHS CTOJIKHOBEHHSI HOHOB C MOJIEKYJIaMU OCTaTOYHOrO rasa. IlepeHoc noHOB u3
00JJaCTH MOHU3ALMKM B KBAJPYNOJbHBIM aHAIM3aTOp OCYUIECTBISIETCS C MOMOUIBIO
JTOTIOJIHUTEIBHOTO TPAaHCHIOPTHOTrO KBaapynoiia QO0, Urparomero pojib HOHOIPOBOIA.
TpaHcnopTHBINM KBaApyIoJib Bceraa padoTaeT B paguoyaCTOTHOM PEXHUME - PEKUME
MOCTOSIHHOTO TPOIYCKaHWsI HMOHOB BCEX Macc. TpaHCIOPTHUPOBKAa MOHOB uepes
PaaMoYacTOTHBIA KBaAPYIIOJIb MPOU3BOAUTCS MPHU MOBBIIIEHHOM JaBICHUU JJisi 6oJee
3¢ pexTuBHON  (HOKYCHPOBKM HOHHOrO myuyka. OTCYyTCTBHME HarpeBaTelIbHbBIX
AJIEMEHTOB U KallWJUIIPOB 00ECIEYMBAIOT BOBMOKHOCTH aHAIN3a JakKe HEYCTOMYUBBIX
KoMIIekcoB. O06acTh, B KOTOPOM pacnojiaraeTcsi TPAHCIIOPTHBINA Paguov4acTOTHBIN
KBa/IPyTOJIb, OTKAYMBAETCS OTACIBHBIM TYPOOMOJIEKYJISIPHBIM HACOCOM U HAXOJIUTCS
npu nasieann 10-3 Topp. TpancnopTHbiid kBagpynonas Q0 GpoxycupyeT u mepeHOCHUT
MOHBI M3 BAKYYMHOT'0 HHTEpdeiica B 0071aCTh paAMOYaCTOTHON KBAIPYIIOIHHOM JIMH3BI
1 B 00J1aCTh BBICOKOTO Bakyyma (2-107° — 5-10°¢ Topp) kBaapynoiasHoro GpuiabTpa Mace
QI. Hnsg Toro 4roObl ONTUMHU3UPOBATH TPAHCMUCCUIO HOHOB, Kak QO0, Tak wu
paauoyacToTHas  KBaApyINoOJIbHAs  JIMH3a, OJEKTpuYecku cBsizaHa ¢ QI
PaaroYacTOTHBIM HamNpsKeHHeM. PagnoyacToTHOe HanpsKeHue, npuioxkeHHoe Kk Q0
U KBaJPYIOJbHBIM JMH3aM, 3TO MOCTOSIHHAS YacTh PaJMOYacTOTHOIO HANpPsDKEHMUS,
PUI0KEHHOTro K Q1.

KBagpynonbnbiit punsTp mMacc.

KBaapynonbHbiii GUABTP MacC MPEICTABIAECT COOON YEThIPE HUTUHAPUIECKUX
AJIEKTPO/IA, YCTAHOBJICHHBIE HA KEPAMUUYECKON BTYJIKE, OKPYIKAIOIIEH NOHHBIN ITY4YOK.
B pexume BpemsimponerHoro ananuzatopa (TOF) kBaapymnonbHbI (UIABTP Macc
paboTaeT B paluOYaCTOTHOM PEKUME — PEKUME TTOCTOSIHHOTO MPOITYCKaHUs HOHOB B
IIIMPOKOM JIMamna3oHe Macc. B pexxmme TanaeMHol Macc-criektpomerpun (MS/MS)
kBazpymnosnb Q1 pabortaer kak QuIbTp Macc Orarofaps MPUIOKEHUIO OCTOSHHOTO
HampsokeHus. B pexxnMe (uiabTpalmu Macc KBaapYMOJbHBIM Macc- CHEKTPOMETP
oxBaTbhIBaeT auanazoH macc 5 — 6 000 a.e.M. ¢ 67 pazpemieHneM Ha noyBeicoTe 0,3 —



0,1 a.e.m. mo BceMmy nauamnazony Macc. OOnacTh KBaJpyHoOJbHOTO (PHIbTpa Macc
OTKAYMBAETCS TypOOMOJIEKYIISIPHBIM HacocoM 10 aaBienus (2:10-5 — 5-10-6 Topp).
CTonkHOBUTENbHAS STYEHKA.

CronkHOBUTENbHAS  SY€ilka  IpelHa3HaueHa Ui KOHTPOJIUPYEMOM
JUCCOLUAIIN POAUTENHCKUX HOHOB MAcChl, BRIOPAHHOM KBaJIPYIIOJIbHBIM (QUIBTPOM.
[lomyyaemple B pe3ynbTaTe TakOM JUCCOLMALMM JOYEPHHE HMOHBI 3aTeM
AHAIM3UPYIOTCS BPEMSIIIPOJIETHBIM Macc-aHanu3aTopoM. Ha ocHOBaHMM pe3ynbTaToB
aHaIM3a JIeJaeTCs 3aKI0OUEHUE O CTPYKTYPE POJAUTENBCKOIO HOHA WIIM HOHOB. BHYTpH
CTOJIKHOBHUTEIIBHOW  fYEWKM  pacmojlaraerca  KBaapynoiab  Q2,  KOTOpbIA
IPOCTPAHCTBEHHO paclojaraercss Mexay KBaApynosibHbIM ¢uibTpom macc Ql wu
BPEMSNIPOJIETHBIM  Macc-aHanu3zaropoMm.  Keaapymons Q2 ocymiecTBisieT
TPAHCIIOPTUPOBKY HMOHOB Y€pE3 CTOJKHOBUTEIBHYIO SYEWKY BO BPEMSIIPOJICTHBIN
Mmacc-ananuzatop. KBaapymnons Q2 nmocTosHHO paboTaeT B pao4aCTOTHOM PEXHUME.
OOBIYHO PagMOYaCTOTHOE HANPSIKEHUE IepellaruBaeT Ba WM TPU JUana3oHa B
TE€UEHHE CKAHUPOBAHUS JIJIs1 TOTO YTOOBI IPOIMYCTUTH O0Jiee IUPOKHI Jruana3oH Macc.
CronkHOBUTENBHAS SYEHKAa OrpaHWYEHA KEpaMHUYECKUM KopiycoM. B  pexume
TAHJEMHOM MacC-CIIEKTPOMETPUM [ABJIECHUE B SYEHKE IMOBBIIIAETCS BCIEICTBHE
NoJa4¥ CTOJIKHOBUTEIBHOTO Ta3a - BbICOKOUUCTOrO (99.999%) azorta nmubo aprona.
[ToTok raza KOHTPOIMPYETCS MPOrpaMMHO. BHYTpH Kopmyca HaXOJUTCsl KBAAPYIIOJb
Q1, orpaHnyeHHBIN € KQXKIO0W U3 CTOPOH ITPOMEKYTOUYHBIMHU JIMH3AMU.

BpemsanpoiieTHbIi Macc-aHaInu3aTop.

B Macc-cniekTpomeTpe UCIoIb3yeTcsl BpeMSIIPOJIETHBIA Macc- aHaJIU3aTop TUIA
Macc-peQIIEKTPOH ¢ OPTOrOHAIbHBIM BBOJIOM. OHBI U3 siU€HKHM CTOJKHOBEHH depes
y3KYIO IIeJb MOMNaJal0T B OPTOTOHAJBHBIN YCKOPHUTENb, 3aMOJIHAIOT €ro M, IMOCie
NPWIOKEHUSI ~ BBITAIKUBAIOIIETO  MMIYJIbCa  YCKOPSIOTCS — MEPIEeHIUKYISPHO
NEepBOHAYAJIbHOMY JABWKEHHIO B HANPABJIEHUU MOHHOTO 3epkana. [locne orpakeHus
B MOHHOM 3€pKaJie MOHbI YCKOPSAIOTCS B HAIPABJICHUU IETEKTOPA. 3a BPpEMS JBUKECHHUS
BO BPEMSIPOJIETHOM MAacC-aHAIM3aTOPE HOHBI Pa3/IeiAIOTCS MO BPEMEHHU MPOJIETa.
OpToroHanbHbIN YCKOPUTENH MO3BOJSIET MUHUMU3UPOBATh UCXOIHBIN Pa3dpoC NOHOB
10 KOMIIOHEHTE CKOPOCTEH B HANPABIECHUU BPEMSNPOJIETHOrO pasneneHus. MoHHoe
3epKaJI0 MO3BOJISET KOMIIEHCHPOBATh HAaYaJIbHBIM pa3OpoC MO KOOpJMHATE CTapTa B
HaIpaBJICHUM BPEMSIIPOJIETHOTO pasneneHus. Kak pesyiapTaT — Macc-aHaIu3aTop
JeNaeT  BO3MOXHBIM  JIOCTUXKEHHUE  BBICOKOM  paspemaromed  CrnocoOHOCTH.
BpewmsiiponeTHslii Macc-CIEKTPOMETP OXBaThIBaeT nuana3zoH mMacc 5 — 40 000 a.e.m. ¢
paspemiaronieii cnocoOHOCThI0 Ha mojiyBeicote 15 000 mo m/z 956. TouHocTh
onpeeeHus MacChl ¢ BHYTPEHHUM CTaHAApTOM cocTaBisieT Menee 2+10°. TounocTs
onpejenenus Macchl 06e3 BHYTPEHHETO CTaHAapra cocrapiser Menee 5-10°, Yacrora
cbopa maHHBIX cocTaBisieT 10 20 CHEKTPOB/C MPU CKOPOCTH PabOThI aeTekTopa 7,6
I'Tu. Jlunelinpiii tuHAMUYECKUi nuana3oH coctasiseT 1-104 ummynascos/c. O6aacTh
BPEMSIPOJIETHOTO MacC-CIIEKTPOMETPa OTKaYUBAETCsl TYpOOMOJIEKYISIPHBIM HACOCOM
110 1aBJICHUS
(1-10¢—7-107 Topp).

Jlerexrop.



Macc-cneKTpoMeTp OCHAlIEH BTOPUYHO-3JIEKTPOHHBIM YMHOXKHUTEJIEM Ha
OCHOBE COOPKH MUKPOKAHAIBHBIX IJIACTUH ¢ K03 duiinenTom ymHoxxkenus 106 . Anon
YMHOXUTENSL Pa3/ielieH Ha YEThIpe HE3aBUCUMBIX cermeHTa. Kaxablii cermMeHT
COEIMHEH C COOCTBEHHBIM TMPEIyCHIUTENIEM M JAUCKPUMHUHATOPOM. JleTekTop
KOHBEPTUPYET KaXKAbIA dJIEKTPOHHBIN UMITYJIbC B UMITYJIbC HanpskeHus nopsaka 100
MB 11 kaxzaoro nosa.

Cucrema perucTpanum.

B npubope npumeHsieTcs CUCTEMa PETUCTPAIIMM HA OCHOBE MHOTOKaHAJIbHOTO
BpemeHHoro ananuzatopa (TDC — mpeobpazoBatens Bpemsi-kona). Takas cucrema
OCYULIECTBJISIET CHHXPOHU30BAHHBIN C BHITAJIKUBAIOUIUM UMITYJILCOM OPTOTOHAIBHOIO
akceseparopa cuer 69 HOHOB 10 MEPE JOCTHKEHNA UMHU AeTekTopa. [Ipu peructpanuun
COOBITHUS TTOCTYIIJICHUSI KMOHA HA JETEKTOp TaKasi CUCTEMa 3aliChIBAE€T BpEeMs MPOJIETa
MOHA — BPEMEHHON MHTEPBAJI MEXKy CTapTOM HOHA (BHITAIKUBAIOIIUM HUMITYJIHCOM)
U COOBITHEM TIOCTYIJICHHUS HOHA Ha JIeTeKTOp. MHOTOKaHAJIbHBIA BPEMEHHOM
aHaJIM3aTop UMEET § HE3aBUCUMBbIX KaHAJIOB 3aMCU BpeMeEH Mposieta. OTHOBPEMEHHO
MOXKET OBITh 3amucaHo He Oosee 4-x COOBITHI MOCTYIICHHS MOHOB Ha JETEKTOP.
Bpemennoe pa3pemienue cocrasisiet 132 mc.

BakyymHas cucrema.

Bakyymuas cucrema wMacc-cnektpomerpa QStar Elite Bxirouaer oauH
IUIACTUHYATO-POTOPHBIN HACOC M TPU TYPOOMOJIEKYIISIPHBIX HacOCa U3 KOTOPBIX HACOC
690 51/c oTkaunBaeT 00JaCTh TPAHCHOPTHOTO KBaApyMoiis, Hacoc 250 Ji/c OTKauuBaeT
o0sacTh KBaJpymnoJibHOrO (¢uiabTpa mMacc M Hacoc 690 i/c oTkauumBaer 00J1aCTh
BPEMSIIPOJIETHOTO MacC-aHAIN3aTOPA.

PABOTA C KBAAPYIIOJIbHO-BPEMAIIPOJIETHBIM MACC-
CIIEKTPOMETPOM QSTAR ELITE.

KOHCTpYKTUBHO Macc-CHEKTPOMETP COCTOMT U3 aHAJIUTUYECKOW CTOWKH,
OTJEJIBHO CTOAIIET0 Hacoca MpPeABapUTEIbHON OTKAayKH, TeHeparopa a30Ta,
KoMIbioTepa. B ananutuueckoii croiike (puc. 3.3) HaXoaaTcsl Kamepa aHanu3aropa (c
pacroJIOKEHHBIMH B HEM HCTOYHUKOM HWOHOB, mHTep(deiicom muddepeHnmnansuoin
OTKAQUYKH,  KBaJPYINOJbHBIM  AHAJIU3aTOPOM,  CTOJIKHOBUTEIBHOW  SYEHKOM,
BPEMSIIPOJIETHBIM aHAIM3aTOPOM U JETEKTOPOM), JIEMEHTHl BAKYYMHON CUCTEMBI U
OJIOKY MX MUTAHUS: TPU TypOOMOJIEKYJISIPHBIX HACOCA; OO BBIKIIFOUATEb MUTAHUS,
BBIKJIFOYATE/Ih MTUTAHUSI CTOMKUA U BBICOKOBAKYYMHOU CHCTEMBI; BaKyyMMETp; OJIOKH
NUTAHUS 3JIEMEHTOB aHAJIMTUYECKON YaCTH U CHCTEMa yIPaBJICHUS U cOOpa TaHHBIX.
70 OtaenbHO CTOSAUIMKA HAcoc (opBaKyyMHOM OTKa4Kd BKJIKOYAETCS OOIIUM
BBIKJIIOUATEJIEM MUTaHuA. ['eHepaTop a30Ta BKIIOUYAETCS CETEBBIM BBIKIIIOUATEIEM Ha
auneBod mnaHenu. Mopaynb OecniepeOOMHOrO mNUTaHUS OOECIeuMBaeT 3allUuTy OT
KPaTKOBPEMEHHOTO MaJEHUS HANPSHKEHUS.

[ToaroroBka Macc-cieKTpOMETpa K U3MEPEHHUSIM.

1. BkiirounTh reHepaTop a3ora.

2. BK1rounTh 00U BEIKIIOYATENb [TUTAHNS Ha 3aHEH [TaHeIN aHAIITMTHYECKON
cToiiku Macc-criektpomerpa QStar Elite. [Ipu sToM m0iKeH BKIIOYUTHCA OTIAEIHHO
PacOJIOKEHHBIN IJITACTUHYATO- POTOPHBIN HACOC.

3. Yepes 10 MuH nociie BKIOYEHHS INIACTUHYATO-POTOPHOIO HACOCA BKIIFOUUTH
BBIKJIIOYATENh aHAIUTH4YeCKOM cToiiku. [locnme »Toro ¢ HeOOMbIION 3aAep:KKOM



JOJKHBI BKJIFOUUTHCS TYpOOMOJIEKYJIsIpHbIE Hacochl. Jlammouka «Status» momxHa
HA4yaThb MUIaTh 3€JIEHBIM CBETOM.

4. JloxnathbCesi, KOrja JaBJICHUE B Kamepe aHajau3aTopa okaxkercs Huxke 1-10-6
MM. pT. cT. IIpu 3TOM Nammnouka «Status» JOJKHA NMEPECTaTh MUTaTh U MOCTOSIHHO
TOPETh 3€JIEHBIM CBETOM.

5. BKJIIOUUTH KOMIBIOTEP U 3allycTUTh Iporpammy «QSAlalyst 2.0».

6. BeiOpaTp nyHkt meHto «Hardware configuration» u akTUBUpOBaTh MPOPHUIIH
HakaTueM kiaBuiiu «Activate profile». Ilocne ycnemHol akTUBauuMuM B IPAaBOM
HUKHEM YTy SKpaHa JOJIKEH 3aropeThCs 3eJIeHbIH MHANKATOP.

7. dnst pabothl BEIOpaTh oniuio «Manual turning.

8. B AByX JOCTYHmHBIX METOAAX YNPABJIECHUS — YIPABICHUS IIIPUIIEBBIM
HACOCOM W  MAacC-CIEKTPOMETPOM  YCTAaHOBUTh  HEOOXOJMMBbIE  MapaMeTphl
AKCIIEPUMEHTA.

IIpoBeneHne nu3MepEHUii.

1. HaGpats mpoOy B mimpwil.

2. IToAKII0YUTH MITPUIL K KaHAITY TTOJAa4H MPOOBI.

3. YCTaHOBUTH MIMPHUI] B IIMPUIIEBON HACOC.

4. B oKkHe ynpaBieHusl LIIPHULIEBBIM HACOCOM 3aIlyCTUTh LINPULIEBON HACOC.

5. B okHe ynpaBiieHUsI MacC-CIIEKTPOMETPOM Ha)KaTh KHOMKY Start.

6. [Tocne 3aBepiieHuss N3MEPEHNN BBIKIIOYUTD IIITPULIEBOM HACOC.

Brikitouenue Macc-CcrekTpoMerpa.

[Tocne 3aBepiieHus aHaNIKM3a JOCTATOYHO JE€AKTUBUPOBATH NMpoduib. [Ipu srom
npubop nepeBoauTCs B criiuii pexxum. [loaHoe BhIKIIIOUeHHE Mprudopa HEOOXOAUMO
TOJIbKO B Clly4yae BBINIOJIHEHUSI CEPBUCHBIX paboT. IlosHOe BBIKIIOUEHHE TpHOOpa
BBITIOJIHAETCS MPHU ACAKTUBUPOBAHHOM NpOo(duiie B CIASAYIONIEM MOPSIIKE.

I. OTKpBITh BEpPXHIOK KpBIIIKY AHAIUTHYECKOM CTOMKHM M BBIKIIOUYHUTH
BBIKJIIOUATEIb AHAJIIMTUYECKOM CTOWKH (IIEPEBECTH BEPXHIOK KHOIIKY B CpEIHEE
nosioxkenue). Jlammnouka «Status» AOJIKHA MOTaCHYTh.

2. Uepe3 5 MUH BBIKJIIIOYWTH OOIIMI BBIKJIIOUYATENIh MUTAHUS aHATUTHYECKON
croiiku. DopBaKyyMHBIN HAcoC AOJKEH BBIKIIOUUTHCS. Uepe3 15 MuH naBieHue
BHYTPHU BaKyyMHOUH CHCTEMBI IOJDKHO OBITH PaBHO aTMOC(EpHOMY JaBIICHUIO.

3. Yepez 15 MuH mnocie BBIKIIOYEHHS (POPBAKYYMHOIO HAcoca MOYKHO
BBIKJIIOUUTh T€HEPATOP A30TA.

NCXOJHbIE JAHHBIE U 3AJJAHUE JIJIS BBINIOJTHEHW A PABOTEI.

Ucxonnwsie nannble. B kadecTBe uccieayemMoil mpoObl BBIOUpAETCsl PacTBOP
cnupra. AHanM3 MPOBOAUTCS Ha KBaJAPYMNOJIbHO- BPEMAINPOJIETHOM  Macc-
ciektpomeTrpe QStar Elite. 3aganue. O3HAKOMUTBCS C MPUHITUIIOM JACHCTBHS
KBaJPYIOJIbHO- BPEMSIIPOJIETHOIO Macc-crieKTpomeTpa. 3MepuTh MacCOBBIN COCTaB
KUIKON CMECH, HICHTUPUITUPOBATH TMHUU MACCOBOTO CIEKTPA.

[TOPAJOK BBITIOJIHEHWA PABOTBI.

1. BKJIFOUUTH U TOATOTOBUTH MAacC-CIIEKTPOMETP K U3MEPECHUSIM.

2. HacTpouTh Macc-CIIEKTPOMETP Ha ONTHUMAIbHBIN PEXKUM U3MEPECHUSL.

3. 3anucats MaccoBbli criekTp (He meHee 10 pa3).

4. Cratuctudyecku o0padoTaTh pe3ysbTaThl U3MEPEHUN U UACHTU(ULIUPOBATH
KOMITOHEHTBI CMECH.



5. PaccumnTaTh pa3pemaronryto cnocoOHOCTh MacC-CIIEeKTPOMETPa IO OCHOBHBIM
MUKaM Macc CIEeKTpa.

6. Ilocne BbmoMHEHUs pabOTHI TMEpeBECTH MPUOOP B CILIIIMA PEXKUM,
JICaKTUBUPOBAB MPODUITH.

B otuere o mabopaTopHoii paboTe MOJKHO OBITH MPUBEACHO CIEAYIOIIEE: -
CTPYKTYpHasi CXeMa MacC-CIIEKTpOMETpa M OINMCAHWE HA3HAYCHHS €€ DJICMEHTOB; -
MIOJTYYCHHBIC MACCOBBIC CIIEKTPHI; - pacdeT pa3pelraroliei crmocoOHOCTH (10 Macc-
CHEKTPY) JJIS HU3KUX U BBICOKMX 3HAYE€HUH MacC HWOHOB; - pE3YJIbTaThl
UACHTU(UKAIIMI MACCOBBIX JIMHUI; - pE3yJIbTaThl CTATHCTHYECKOW 00pabOTKH COCTaBa
uccieayeMoi cMecu. Bee udpoBbie pe3yabTaThl JOMKHBI OBITh 0POPMIICHBI B BHJIC
TaOJINII.

Bomnpocsl k 1ab6opaTopHoii padore.

1. OOBSACHUTH MPUHLUIT PadOTHI KBAJPYIOJBHOTO U BPEMAINPOJIETHOIO Macc-
CIIEKTPOMETPOB.

2. Ilepeuucnuth (akTOpbl, BIUSIOUIME HA Pa3peHIAlONIyI0 CIHOCOOHOCTh U
YYBCTBUTEIBHOCTb KBAJPYIOJIBHOTO H BPEMSIIPOJIETHOIO MACC-CIIEKTPOMETPOB.

3. Ha3Barh JOCTOMHCTBA M HEIOCTAaTKHU KBAJAPYIOJIBHOTO U BPEMSIIPOJIETHOTO
MacC-CIIEKTPOMETPOB.

4. KakoBbl MCTOYHUKH (OHA KBAJPYIOJBHOTO U BPEMSNPOJIETHOIO Macc-
CIIEKTPOMETPOB?

5. OOBACHUTH YCTPONCTBO BaKyyMHOM CHCTEMBI ITPHOODA.

Kpurtepuu ouenku:

Kputepun Onenka YpoBeHb
CTyaeHT CcaMOCTOATEILHO WM B | «3a4TCHO» MOPOTOBBIN YPOBEHb
COCTaBE MaJIOW TPYNIBI BBITOTHIII
71a00paTOPHYIO paborty,

MPEAYCMOTPEHHYIO YUYEOHBIM IJIAHOM,
a TaKKe JaeT OTBEThl Ha BOIPOCHI IO
aTO  paboTe TpU ee  3alluTe

peroIaBaTelIIo.
CTyIeHT He BBITIOIHIII JIAOOPATOPHYIO | «HE 3a4TECHOY YpOBEHB HE
paboty, Tu00 HE CIOCOOEH OTBETHUTH chopMHUpOBaH

Ha BOIIPOCHI MPH €€ 3allUTE.

Ilepeuennb 1abopaTOpPHBIX PadoT



TemaTnka 3aHATHIH/pabOT Ne

«bnok-cxema MacCcC-CIICKTPOMETpaA. OcCHOBHEBIE IMPUHIHUIIBI METOZAa MaCC- JIP1
CIHCKTPOMETPUI»

«Pabora ¢ 6MOINOTEKOI MACC-CIIEKTPOBY JIP2

Yactp 1 «YCcTaHOBICHUE CTPYKTYPHI BEIIECTBA 10 Macc-criekTpy ¢ |[JIP3
UCTIONb30BaHUEM 0a3 TaHHBIX)

Yacth 2 «YCTaHOBJICHUE CTPYKTYpPHI BEIIECTBA 110 Macc-criekTpy ¢ |[JIP3
HUCIOJIL30BAHNEM 0a3 JaHHBIX»

Yacts 1 «M3yueHue nporeccoB (pparMeHTaLum JIP4
YacTts 2 «M3yueHue nporeccoB (pparMeHTalum JIP4
Yacte 1 «Py4dHas pacmmdpoBka Macc-ClIieKTPOB U MTOCTPOCHUE cXeMbl  [JIP5
(dbparmMeHTanun

COOTBETCTBYIOIINUX COCAUHCHHIN

Yacts 2 «Pyunas pacmmppoBka Macc-CEeKTPOB U ocTpoeHne cxembr  |[JIPS
(dbparmMeHTaun
COOTBETCTBYIOLIUX COCTUHECHUIN

Yacte 1 «IlocTpoiiTe XpomaTorpaMMbl IO OTICIbHBIM HOHaM,|/IP6
XapaKTEePUU3YIOUIMM HaJHM4YHE 33JaHHOTO KJlacca COeTMHEHUI

Yacts 2 «[locTpoiiTe XpoMaTorpaMMBbI IO OT/IETBHBIM HOHAM, JIP6
XapaKTEPUU3YIOIIMM HAJTMYUE 3aJIaHHOTO KJIacca COSIMHEHUIN
Yacth 1 «AHaNIHM3 CMECH BEIIECTB METOJOM XpOMaToOMacc- JIP7
CTIIEKTPOMETPUNY
YacTtpb 2 « AHANIH3 CMECH BEIIECTB METOJOM XpPOMAaTOMAcCC- JIP7
CIIEKTPOMETPUN

Yacth 1 «AHanmm3 cocTaBa KOOPJAMHAIMOHHBIX coequaenni d- u f-  |JIP8

DIIEMCEHTOBY
Yactb 2 «AHanm3 coctaBa KOOPJAMHALIMOHHBIX coeuHeHui d- u f- JIP8
DJIEMCEHTOBY

«OrnpeneneHne cocTaBa KeJIe3HbIX U MEJTHBIX CIIJIABOBY J19
Yacte 1 «aeHTHduUKaus MEAUIIMHCKUX IPEIIAPATOB) JIP10
Yacts 2 «aeHTruduKaus MEIUIUHCKUX IPEIapaToBy JIP10

Yka3aHusi K COCTaBJIEHHUI0 OTYETOB O BHINOJIHEHUH paﬁoTbI

Bce HaOmroneHuss W BBIBOJBI MO HKCIEPUMEHTAJIbHOW paboTe clegayer
3aHOCUTh B pabouMii KypHai, OTpakarouuil BCro paboTy cryaeHta. Ha oOnoxke
WIM Ha IEPBOM CTpaHULE KypHaja JIOJDKHBI ObITh HaKMCaHbl (haMUITUS CTYJICHTA,

€ro MHULHMAJIBI, HOMEpP TPYIIbl M Ha3BaHHWE MPAKTUKyMa. 3aluCH B KypHale



IIPOU3BOJAT TOJBKO YEPHUIIAMH, JAKOHUYHO, AKKYPaTHO, HEMOCPEACTBEHHO IOCIIE
IIPOBEICHHUSI OIbITA. 3aMUCh JOJIKHA COJIEPKaTh:
1. Jaty BbINOIHEHUS PAOOTHI.
HaszBanue TeMbl 1 Ha3BaHUE ONbITA
[locnenoBareabHOCTh MPOBEAEHUS ONIEPALIMIA OMIBITA.
OnucaHue yclIOBHN TPOBEACHUS OIIBITA.

PucyHOK miam cxeMmy UCIoJib3yemMoro npudopa.

M3MeHeHne OKpacky BELIECTB, BBIICICHNUE U XapaKTep OCaaKa.
PacueTsl, mpoBoAMMBbIE TPU BBIMTOTHEHUH PaOOTHI.

2

3

4

5

6. YpaBHEHHs BCEX NPOUCXOIALIMX B ONBITAX PEAKLUH.
7

8

9. OTBeTHI Ha MTOCTABIICHHBIE B PYKOBOJICTBE BOIIPOCHI.
1

0. BeiBOAEL

Kputepuu onieHKH

Kputepun Onenka YpoBeHb
Bnagenue  HaBbIKaMu  IUIAHUPOBAHUS, 3a4TEHO MOBBIIICHHBIN
MPOTHO3UPOBAHUSA u MIPOBEICHUS (IpOIBUHY THIHA )
XUMHUYECKOTO JKCIEPUMEHTa, 0e30macHoi YPOBEHbB

paboThl B XMMHYECKOW J1abopaTtopui;
BJIQJICHUE TpUEMaMH  pa3pabOTKu |
peanu3anuu METOJIOB CUHTE3a
KOOPIMHAIIMOHHBIX COCTMHCHHIA,
BIIQJICHUE  TEXHUKOW  DKCIEPUMEHTA,
nmpueMaMd  W3MEpeHHS  (PU3UIECKUX
BEJIMYHH C 33JTaHHON TOYHOCTHIO; BIaICHHE
HaBbIKaMU palbOThI Ha MpubOpax, aHaIu3a

U MHTEPIIPETALNN MTOJIyYEHHBIX
OKCIEPUMEHTAIBHBIX PE3YJIbTATOB.
Bnanenune HaBbIKaMU IIPOBECHUS 3a4TEHO 0a30BbIil YPOBEHb

XMMHYECKOTO HKCIEPUMEHTa, O€30MacHOM
paboThl B XUMHUYECKOW J1abopaTopuu;
BJIa/ICHUE METOJIaMuU CHUHTE3a
KOOPAMHALIMOHHBIX COCTMHEHHUIA;
BJIQJICHHE  TEXHUKOM  DKCIEPHUMEHTAa,
npueMaMd  U3MEpPEHHs  (PU3NYECKUX
BEJIMYMH C  33aJaHHOM  TOYHOCTHIO;
BJIaJICHWE  HaBbIKaMH  pabOTBl  HA
npubopax, aHajau3a W HHTEPIpPETALMH
MOJTyYEHHBIX DKCIIEPUMEHTAIBHBIX
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

pPE3yJIbTATOB.

OTtcyTcTBHE BJIJICHUS HaBbIKAMHU | HE 3aYTEHO YPOBEHB
XUMHYECKOTO IKCIEPUMEHTA, OE30MacHOM He chopMupoBaH
paboThl B XUMHUYECKOH JabopaTopuu;

HEBJIAJICHUE MeToJaMu CUHTE3a

KOOPAMHAIIMOHHBIX COCIMHEHUI;

OTCYTCTBHUE BJIAJICHUSI TEXHUKOH

OKCIIEPUMEHTa, TMpUEeMaMu HU3MEpPEHUs
(¢u3MUeCKMX  BEJIMYMH C  3aJIaHHOM
TOYHOCTBIO; OTCYTCTBHUE BJIJICHUS
HaBbIKaMH pabOTHI HA MPUOOpaXx, aHaIN3a
u WHTEpIIpETalnU MOJIYYEHHBIX
AKCIEPUMEHTAIIbHBIX PE3YJIHTATOB.

3a4eTHO-IK3aMEeHAIIMOHHbIE MAaTePHAJIbI
JJISL IPOMEKYTOYHOM aTTecTalMU (IK3aMeH/3a4eT)

Bomnpocs! 1J1s1 NOATOTOBKH K 3a4eTy
Komnerenunu nposepsieMble OLleHOYHbIM cpeacTBom: I1K-2, I1K-3

biok-cxema macc-CreKTpoMeTpa.

OCHOBHBIE PUHLIUIIBI METOJ1a MACC-CIIEKTPOMETPHH.

Cucrembl BBOJIa IPOOBI B MacC-CIIEKTPOMETP.

OcCHOBHBIE 337]a4l MacC-CIIEKTPOMETPHUH B aHAIUTUKE U OUo(pU3nKe

. O01ume npeacTaBiIeHUs] O MacC-CIIEKTPOMETPUYECKOM METO/IE aHAJIM3A.
AHanuTndeckas XapakTEpUCTHKA METO/1a MacC-CIIEKTPOMETPHH.

CriocoObl HOHU3AMH U UX AHATTUTUYECKOE UCIO0Ib30BaHUE.

[IpuHuun paboThl M CcXemMa Macc-CIEKTPOMETpa C MAarHUTHBIM Macc-
aHAJIM3aTOPOM.

IIpumMeHeHne Macc-CIIEKTPOMETPUH Il aHAJIN3a OPTaHUYECKUX COCAMHEHUN U
AJIEMEHTHOI'O ¥ U30TOMHOTO aHaJIn3a.

Onpenenenue npumecerd B TBEPABIX BEIIECTBAX METOJIOM HMCKPOBOM Macc-
CIIEKTPOMETPHH.

MeTobl HOHM3ALMU Ta30B U JIETY4YHX KUAKOCTEM.

DJIeKTpOHHAsl MOHU3AIUS BEIIECTB B ra30BOM (hase.

XHUMHYECKasi MOHU3ALUs B HOHHO-MOJIEKYJISIPHBIX PEAKIUAX.

Wonuzanus npu atMochepHOM JaBICHUU.

MeToabl HOHU3ALUN HEJIETYYUX BEIIECTB.

[Tonesast necopOIus.

ITna3menHas gecopOrus.

Crpeli-MeTo1pl HOHU3ALUN.

DIIEKTPOCTIPEN-METO b MOHU3BALINH.

["azonnHamMuyeckue HHTEPPENCH CrIpen-MeTO10B.

MatpuyHo-aecopOLMOHHbIE METOIbl aHAIN3a OMOOPTraHUYECKUX BELIECTB.




Kpurepun oueHnBanus 1no 3ayery:

OTBeT OLIEHUBAETCS «3aYTEHO», €CIIU CTYJICHT:

IIOJIHO PAaCKpbUI COAEpXKAHME MaTepuaga B 00JIaCTH, INPEAYCMOTPEHHOU
IIPOTPAMMON; U3JI0KUJI MAaTEPUAII TPAMOTHBIM S3BIKOM B OIPENCIICHHON JTOTUYECKOU
IIOCJIEIOBATEIIBHOCTH, TOYHO HCIIOJb30Bajl TEPMUHOJIOTHIO; II0Ka3all YMEHMs
WUIKOCTPUPOBATh TEOPETUYECKHUE IIOJOKEHUS KOHKPETHBIMU IIPUMEpaMHU U3
IIPAKTUKU; MPOJEMOHCTPUPOBA YCBOCHUE U3YYEHHBIX COIYTCTBYIOIIUX BOIIPOCOB,
chOpPMUPOBAHHOCT, M YCTOMUMBOCTH 3HAHUM; OTBEUYal CAMOCTOSTENbHO 0e3
HaBOJALIMX BOIPOCOB; BO3MOXHBI OJHA — JIBE HETOYHOCTH IIPU OCBEIICHUU
BTOPOCTEIICHHBIX BOIIPOCOB.

OtBeT OLICHNBACTCA «HE3AYTEHO>» B CICAYIOIHNX CIIydadx:

HE PACKpBITO OCHOBHOE COJEp>KaHUE Y4eOHOTrO METOAMYECKOTO MaTepHuala;
oOHapyXeHO He3HAHHE M HEMOHWMAaHUE CTYACHTOM OOJbIlIel WK Haubojee BaXHOU
YacTH JHUCLUMIUIMHBI; JONYIIEHbl OIIMOKKM B ONPEACIICHUH TMOHATUW, NpH
UCIIOJIb30BaHUM TEPMHMHOJIOTUM, KOTOPBIE HE HWCHPABJIEHBI IIOCIE HECKOJIBKUX
HABOJSIIMX BOMPOCOB TMPEMNoJaBaTeNsi; JOMYyCKaeT OMIMOKM B  OCBEIICHHUH
OCHOBOIIOJIATAIOIIUX BOIIPOCOB TUCLIUIUIMHBI.

OrneHoYHBIE CpeAcTBa I WHBAJIWJIOB MW JIMII C  OTPAaHWYECHHBIMU
BO3MOKHOCTSIMH ~ 3JIOPOBBbSI  BBEIOMPAIOTCS C yYE€TOM WX HWHIUBUIYaJTbHBIX
NCUX0(U3NIECKUX 0COOCHHOCTEH.

— TpU HEOOXOIMMOCTH WHBAIMIAM M JIAIAM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3JIOPOBBSI  NPEAOCTABISICTCS ~ JONOJHUTEIBHOE  BpeMsl iAo
MOJICOTOBKU OTBETA HA SK3aMEHE;

— MPY MPOBEJICHUH MPOIEAYPhI OIICHUBAHUS PE3YJIbTATOB O0YUCHHS MHBAIU]IOB
U JUI C OrPaHUYCHHBIMA BO3MOXKHOCTSMU 3J0POBBS  IMPEAYyCMATPUBACTCS
UCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOMMMBIX UM B CBS3U C WX
WHINBUY ATbHBIMHA OCOOECHHOCTSIMU;

— TIp¥ HEOOXOTUMOCTH TSl OOYJAFOIINXCS C OTPAHMYCHHBIMU BO3MOKHOCTSIMU
3I0POBbsI M HWHBAIWJOB TPOIEAypa OICHUBAHUS PE3yJbTaTOB OOYYCHHUS TIO
JTUCITUTUTTHE MOYKET TIPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Iponenypa oOlleHWBaHWSA pPE3yJbTaTOB OOYYCHUS WHBAIUIAOB M JIMI[ C
OTPaHUYCHHBIMH  BO3MOYKHOCTSIMH  37I0POBbS 110  JUCHUILIMHE  (MOIYIIO)
npeaycMaTpUBaeT MpeAoCTaBiIeHne WHPopMauu B (opMax, aJanTHUPOBAHHBIX K
OTPAaHUUYEHUSIM X 3[IOPOBBS U BOCTIPUATHS HHPOPMAIIIH:

JUTst W1 ¢ HApYIICHUSIMHA 3PEHUS:

— B IIeYaTHOU (hopMe YBEIIMUEHHBIM MIPUDTOM,

— B (hopMe IEKTPOHHOTO IOKYMEHTA.



JUis U1l ¢ HapyLIEeHUSIMH CyXa:

— B IeyaTHou (opwme,

— B (popMe IEKTPOHHOTO TOKYMEHTA.

JUis Au1l ¢ HapyIIEHUSIMHA OTIOPHO-ABUTAaTEIBHOIO amnmnapara:

— B meyaTHoOU (opme,

— B (popMeE PIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHUCHMOCTH OT
KOHTHUHT€HTa 00y4YaroIIHnXCS.

S. Ilepeyenb y4yeOHOW JUTEpaTypbl, HH(POPMALMOHHBIX PpPeECypcoB H
TEXHOJIOTMH

5.1 YueOHnas siureparypa

I. CnekrpanbHble  METOAbl  aHanu3a. [IpakThyeckoe  PYKOBOJICTBO
[DnexkTponHBI pecypce] : yuebd. mocodue / B.W. Bacunwesa [u np.]. — DnekTpoH. naH.
— Cankr-Ilerepoypr : Jlawp, 2014. — 416 c¢. — Pexum nocryna:
https://e.lanbook.com/book/50168

2. Tlentun, KO.A. OCHOBBI MOJEKYJSIpHOW crieKTpockormuu [Tekcr| : ydeOHoe
nocoOwue ams cryaenToB By30B / FO. A. Tlentun, I'. M. Kypammmna. - M. : Mup : BUHOM.
JlaGoparopust 3nanmii, 2008. - 398 c. : wi. - (MeToasl B XumMun). - bubmumorp. : ¢. 392-393.
- ISBN 9785947747652. - ISBN 9785030038469.

https://www.studmed.ru/pentin-yu-a-kuramshina-g-m-osnovy-molekulyarnoy-
spektroskopii 57acfe77014.html

3. IlenTun, 10.A. ®usnueckre MeTOAbI HCCleAOBaHMUS B XUMUH [ Tekcr] : YueOHHK
JUIS CTYACHTOB BY30B. - M. : U3n-Bo "MUP" Uzn-o "ACT", 2003. - 683c. : . - (Metozsl
B XuMuH). - bubmmorp. : ¢. 658-661. - ISBN 5030034706. - ISBN 5170187602 : 358.00.

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

4. Mapsixuna, B.C. Teoperndyeckne OCHOBBI METOJIOB CIIEKTPAJIHLHOIO aHAIN3a
[OnekTpoHHBI pecypc]| : yueOHoe mocodoue / B.C. Mapsxuna, E.A. KyHnaBuna,
E.A. CtporanoBa ; MunucrepctBo oOpaszoBaHust u Hayku Poccuiickoit deneparuu,
OpenOyprekuii ['ocynapctBennbiii YHauBepcurer. - Openoypr : OI'Y, 2016. - 135 ¢. —
Pexxum noctyna: http:/biblioclub.ru/index.php?page=book&i1d=469353



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

5.2 Ilepuoanyeckas Jureparypa

1. «Kypnan npukiagHoN CIEKTPOCKOIIUI.
2. «Ycnexu XUMHANRY.

3. «KoopauHaunoHHAss XUMUS».

4. «XUMHS U KU3HBY.

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBPeMEeHHbIe MPOo(ecCHOHAIbHbIE
0a3bl JaHHBIX U HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI

J1eKTPOHHO-0M0MoTeuHble cucTeMbl (ABC):

1. OBC «FOPAWT» https://urait.ru/

2. ObC «BOOK.ru» https://www.book.ru

3. OBC «ZNANIUM.COM» www.znanium.com

4. 9bC «JIAHb» https://e.lanbook.com

5. KoHCynbTaHT IUIIOC — CHpaBOYHAs CHUCTeMa (JIOCTYH C JIOKAJIBHOM CETH
KOMITBIOTEPOB OUOIMOTEKH).

Ilpogheccuonanvnvie 6azvl dannplx
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/

1.
2.
3. XKypuanel uzgatenscrBa Wiley https://onlinelibrary.wiley.com/
4.
5.

Hayunas snexktponnas 6ubnuoreka (HOB) http://www.elibrary.ru/
[ToTHOTEKCTOBBIC apXMBBI ~ BEAYIIMX  3allagHbIX HAYYHBIX JKypPHAJIOB Ha
Poccuiickoii mnardopme Hayunsix xypHanoB HOMKOH http://archive.neicon.ru
6. HauuonanbHas ayekTpoHHas OuOIMOTEKa (AOCTYN K DIEKTPOHHOM OMOIMOTEKe
nuccepranuii Poccutickoit rocynapcrsennoi 6uonuorexu (PT'B) https://rusneb.ru/
7. Tlpesunentckas oubauoreka um. b.H. Exbriuna https:// www.prlib.ru/
8. baza mannpix CSD KemOpumKkckoro meHTpa KpUCTALIOrpaguUecKux JTaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/
9. Springer Journals: https://link.springer.com/
10. Springer Journals Archive: https://link.springer.com/
11. Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlekropuym TB" http://www.lektorium.tv/
17. Yuausepcuretckas nHdpopmanuonnas cucteMa POCCHUS http://uisrussia.msu.ru
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Hud)opmauuonuble CnpaeouHble cucmemasl

1. KoncyasTanT ILtioc - cipaBouHas rpaBoBas cucteMa (JOCTYI 10 JIOKaIbHOM
CETH C KOMIIBIOTEPOB OUOTNOTEKH )

Pecypcol c60600H020 0ocmyna

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

2. AwmepukaHckas nateHTHas 06a3a gaHHbix http://www.uspto.gov/patft/

3. MunucTtepcTBO HaykKu U Bbicmiero ooOpa3oBaHusi Poccuiickoit ®Denepauuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiil moptan "Poccuiickoe oOpazoBanue” http://www.edu.ru/;

5. Unadopmammonnas cucrema "EnnHoe okHO JocTymna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnekius 1UQpoBBIX 00pa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. Tlpoext I'ocymapcTBEHHOro MHCTUTyTa pycckoro sizbika umeHu A.C. Ilymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uHpOpMaIMOHHKIN opTan "Pycckmii si3pik" http://gramota.ru/;

9. Cmyx0a TeMaTU4eCKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

10. CnoBapu u sHIMKIONe MK http://dic.academic.ru/;

11. O6pa3zoBarenbhblii moptan "Yueba" http://www.ucheba.com/;

12. 3akononpoekt "O6 oOpa3zoBanuu B Poccuiickoit @eaepanuu". Bonpockl 1 OTBETHI
http://xn--273--84d1f .xn--plai/voprosy i otvety

Coocmeennble 31eKmponnvle 00pazosamenvhvle U UHGOPMAUUOHHBLE PECYPChL
Kyol'y

1. DneKkTpoHHbIN KaTajor Hayunoit OoubIMoTeKn Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DIeKTpoHHas oubmmoTeka TPYIOB YYEHBIX Kyol'y

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

3. Cpenma MomynbpHOTO AMHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru

4. baza y4eOHBIX IUTAHOB, Y4YE€OHO-METOAUYECKHX KOMIUIEKCOB, MyOIWKammidi u
koH(pepenuuit http://infoneeds.kubsu.ru/

5. bubnuoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapbl  UH(GOPMAIIMOHHBIX
oOpazoBaTeabHbIX TeXHOJOTHM http://mschool.kubsu.ru;

6. DnekTpoHHbIN apxuB qokyMeHToB KyOI'Y http://docspace.kubsu.ru/

7. DNeKTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kadeapsl HHOOPMAIIMOHHBIX CUCTEM H

TeXHONOTHi B oOpazoBanuun KyOl'Y w© HaydyHO-METOIWYECKOTO IKypHaIa
"[LIKOJIBHBIE I'ObI" http://icdau.kubsu.ru/

6. MeToanyeckue yKazaHus AJisl 00y4alomIMXCsl 0 0CBOEHHUIO TUCIMIIIMHBI
(MoxyJis1)
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VYcnenHoe u3ydeHue JUCHUIUIMHBL «Macc-CleKTpOMeTpUsT HEOPraHUYECKUX
COEIMHEHUI U KOOPJAMHALIMOHHBIX COEIUHEHUI» TPEOYET OT CTYIEHTOB PETYISIPHOIO
MOCEIIEHUs JIEKI[MH, a TakXke aKTUBHOM paboThl Ha MPAKTHUYECKUX 3aHSATHUSX,
BBINIOJIHEHUS M 3alUThl J1A0OPATOPHBIX pPabOT, O3HAKOMIIEHHS C OCHOBHOW H
JIOTIOJIHUTEIIbHOM PEKOMEH1YEMOM JINTEPATYPOU.

[Ipu NOATOTOBKE K JEKIIMOHHOMY 3aHATHUIO CTYJIEHTAM PEKOMEHTYyETCs:

1) mpocMOTpETh 3anucu MPEeAbIAYIIEH JEKIIUA U BOCCTAHOBUTH B TIAMATH paHEe
V3y4YEHHBIM MaTepual;

2) Oeryio mMpOCMOTPETh MaTepuaj MPEJICTOSIIEH JEKUUHU, C LENbl0 JTYYIIEero
YCBOEHHUSI HOBOI'O MaTepHaIa;

3) caMocCTOsATENbHO MpopaboTaTh OTAENbHbIE (ParMEHTHl TEMbI MPOIILION
JIEKLHH, ECITU 3TO HEOOXOIUMO.

[Ipy KOHCHEKTHPOBAaHUM JIEKIMOHHOTO MaTepuajga CTyJEeHTaM HY>KHO
CTPEMHUTBCS KpaTKO, CXEMaTW4YHO, IOCJIEIOBATEIbHO U JIOTMYHO (DUKCUPOBATH
OCHOBHBIE TIOJIOKEHHU S, BBIBOJIbI, 000011IeHNS U (DOPMYIUPOBKHU, HE MBITASICh 3AMUCATh
BECh IPEMNO0IaBaeMblil MaTepuai CJIOBO B CJIOBO.

[Ipu noAroToBKE K 1a00paTOPHOMY 3aHATUIO PEKOMEHIYETCS:

1) BHUMATENBHO U3YUUTh MaTEPHAIl IPEICTOSIICH pabOThI U COCTABUTH IJIaH €€
BBITIOJTHEHUS;

2) yAenuThb TOBBIIIEHHOE BHUMAHUE HKCIIEPUMEHTAIBLHBIM OCOOCHHOCTIM
npeacrosiieil padoThl (MCHOJB3yeMbIM pEakTHBaM M OOOPYJOBAHMIO, a TaKXKe
TEXHUKE PabOThl C HUMH);

Bemmonaste  mabopatopHyro  paboTy  HEOOXOAMMO  aKKypaTHO |
MOCTIEIOBATENIbHO, OTpaXkasi BCE €€ OCHOBHBIE ATAlbl B J1a0OpaTOpHOM KypHaiue. s
YCIEUIHON 3aluThl Ja00OpaToOpHOMl pabdoThl HEOOXOAUMO TIIATEIbHO H3Y4YUTh
JIEKIMOHHBIN U, €CJIM 3TO HEOOXOAUMO, JOMOJHUTENbHBIA TEOPETUYECKU MaTepual
1o TeMe padoThl, a TAK)KE MPABUIIBHO 3alI0JHUTH Ja00OPATOPHBIH )KypHAal, ClIeJaB BCe
HE0OXO0IMMbIE PacueThl U CPOPMYIMPOBAB BHIBOIbI 110 MIPOAEIAHHON padoTe.

[Ipu NOATOTOBKE K YCTHOMY ONPOCY PEKOMEHIYETCS:

1) 03HAaKOMHUTBHCS C TEMOM U MJIAHOM 3aHSTHS, YTOOBI BBISICHUTH KPYT BOIIPOCOB,
KOTOpbIE OYIyT 00CY>KIaThCsl HA 3aHSITHH;

2) nopaboTaTh ¢ KOHCIIEKTOM JIEKIIUU 10 TEME 3aHATHUS, a TAK)KE 03HAKOMHUTHCS
C PEKOMEHAyeMo#l JuTeparypodl M (IpH HEOOXOAMMOCTH) JOMOJIHUTEIbHBIMU
UCTOYHUKAMU MH(POpPMAIMH B BUJIE EPUOINUECKUX U3JaHui u HTepHEeT-pecypcoB.

CamocrosiTenbHass paboTa HapsAy C ayJIUTOPHOM MPEICTaBIsSET OJHY H3
BaxkHeHmuX (opm yueOHOoro mporecca. CamocTositenbHas pabora — 3TO
IUTaHupyeMasi paboTa CTyAEHTOB, BBHIMOMHIEMAasl MO 3aJaHUIO U MPH METOIUYECKOM
PYKOBOJICTBE IIpenojaBareiii, HO ©0€3 €ero HeNoCPEACTBEHHOI0  Yy4acTHs.
CamocrosiTenbHas padoTa npeJHa3HauY€Ha HE TOJIBKO JJIs1 OBJIAJICHUS PEICTABICHHOM
JTUCUUIUIMHOW, HO W sl (DOPMUPOBAHUSI HABBIKOB pabOTHl BOOOIIE, B Y4eOHOMH,
HAay4yHOHM, NPO(PECCHOHANBHON IEsATENbHOCTH, CIIOCOOHOCTUM MPUHUMATh Ha ceOs
OTBETCTBEHHOCTb, CAMOCTOSTEIBHO pEelIaTh BO3HMKAIOLIKME MPOOJIEMBbI, HAXOAMTh
paBUJIbHBIEC PEIICHUS U T.1.




B ocBoeHMM JUCUMIUIMHBI MHBAIMAAMHU W JIMLAMUA C OIPAHUYECHHBIMU
BO3MOXHOCTSIMU 37I0pPOBbsI OOJIBIIIOE 3HAYCHHE WMEET WHIAMBUIyallbHAs ydeOHas
paboTa (KOHCYJIbTAINK) — IOMOJIHUTETFHOE Pa3bsiICHEHUE YUeOHOTO MaTepurara.

NunuBuyanbHble KOHCYIBTAIIMN 110 MIPEIMETY SBIISFOTCS BaXKHBIM (PaKkToOpoM,
CIOCOOCTBYIOIIUM UHIUBUIYTU3AUA 00YUECHHS U YCTAHOBIICHUIO BOCIIUTATEIIBHOTO
KOHTAaKTa MEXAy MpernojiaBaTeieM M OOyYaromUMCsl WHBAJIUIOM WJIU JIUIIOM C
OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI.

7. MaTepuaibHO-TEXHUYECKOE o0ecredeHue 1Mo TUCHUILInHE (MOIYJII0)

HanmeHnoBanue
crenuaibHbIX ITOMEIECHUN

OcHAaIllEHHOCTE
crenuaibHbIX ITOMEIECHUN

HepequL JIMIOCH3MOHHOI'O
MporpaMMHOIo obecneyeHus

VYuebHuble aynutopuu ans | MeGenb: yueOHas meOelnb Microsoft Windows;
IPOBEICHUS sagatuil | Texanueckue cpenctBa | Microsoft Office
JIEKIIUOHHOI'0 THIIA 00ydeHUs:

JKpaH, MPOEKTOP, KOMITBIOTEP
VYuebHble aymutopuu s | MeGenb: yueOHas meOenb Microsoft Windows;
MIPOBEICHHS 3augaTuil | Texauueckue cpeactBa | Microsoft Office
CEMHUHApPCKOI0 TUIA, | O0yUYCHHUS:
IPYTIOBBIX U | DKpaH, MPOEKTOP, KOMIBIOTEP
WHIUBUYTbHBIX
KOHCYJIbTALUH, TEKYLIEro

KOHTPOJII U IPOMEKYTOUYHON

aTTeCTaluu
VYuebHble ayauTopuu IS | YueOHas nabopatopus, | Microsoft Windows;
MPOBEACHHUS  JTAOOPATOPHBIX | YKOMIUICKTOBAHHAS Microsoft Office
pabort. JIJaboparopus 435C. CIIEeLUaIU3UPOBAHHON

MeOeIIbio, BBITSDKHOM

CHUCTEMOH BCHTUJISIIHNU,

MEJIOBBIMHU JOCKaMH,

cpeacreamu MOKapHOU

0e30ImacHOCTH W OKasaHus
MEIUIIMHCKOU
ITOMOIILIH, J1a00paTOPHBIM
00opy0BaHUEM:

(5 0):10)

BECHI
TEXHOXUMHYCCKHUE,
3JIEKTPUUYECKUE IUIMTKH,
HA0OPHI XUMUYIECKOW TTOCYIbI
U PEaKTHBOB, BOJSHBIC OaHW,
TepMOMeTpBI, MArHmuTHBIC
MEIIAJIKU ¢ mogorpeBoM MM-
135H «Tarnep», pH- metp

«Dxcnept-001-3.04»,




cnektpodoromerp  B-1100
OKOBbIO, mabopaTopHbIit
UCTOYHUK MUTaHUS
[MPODKUII B5-71/1M, Bech
aHamuTHueckue  Adventurer
Pro AV114C

Yuebuple  ayautopun g | KypcoBas paboTa He mpeaycMoTpeHa yueOHBIM TIIaHOM.
KypCOBOTO MIPOEKTUPOBAHUS

(BBIIOJTHEHUSI KYPCOBBIX PaboT)

Jis  caMOCTOSITENbHOM  paboThl  OOyYaloOmMXCs  MPEIyCMOTPEHBI  TOMEIICHHS,
YKOMILJICKTOBAHHBIC CHGHHaﬂHSHpOBaHHOﬁ Me6en1>}0, OCHAIIICHHBIC KOMHBIOTepHOﬁ TEXHUKOU C
BO3MOXKHOCTBIO TOJKIIOUEHUS K ceTu «HTepHeT» M obecredeHHeM [0CTyna B JJIEKTPOHHYIO
“H(POPMATMOHHO-00Pa30BaATEIBHYIO CPETY YHUBEPCUTETA.

HaumenoBanue nomemmenui | OcHaIEHHOCTH IIOMEICHUN [lepeyeHb JIMIIEH3MOHHOTO
JUTSL CAMOCTOSATEIbHON JUTSL CAMOCTOSTEIbHON MIPOrPaMMHOT0 OOecreueHust
paboThl 00yYarOIIUXCS paboThl 00yYAIOIIUXCS

[Tomemenune s | MeOGenb: yuebHast MmeOenb Microsoft Windows;
caMoCTOsITeNIbHON  paboTsl | KoMrmekT Microsoft Office
oOyyaromuxcst  (UUTaJIbHBIN | CENUAIN3UPOBAHHON
3as1 HayuHoit OuOIroTeKn) MeOenu: KOMITHIOTEPHBIE

CTOJIBI

O6opynoBaHue:

KOMIIBIOTEpPHAsT TEXHHKA C

MOJIKITIOYEHUEM K

UH(POPMALIMOHHO-

KOMMYHUKAIl[MOHHOU ceTu
«HTEpHET» M JOCTYIIOM B
JEKTPOHHYIO
UH(GOPMaIMOHHO-
00pa3oBaTebHYIO cpeny
o0OpasoBaTenbHON
OpraHu3anuu, BeO-KaMmepsl,
KOMMYHHKAIIMOHHOE
obopypoBaHue,
o0ecrieynBaromee J0CTyn K
CEeTM HUHTEpHET (IIPOBOJHOE
coelMHEHNe U OecrpoBOHOE
COEJIMHEHHE IO TEXHOJIOTUU

Wi-Fi)
TTomemenue g | Me6Genb: yueOHas meberb Microsoft Windows;
camocTosTeNIbHOW ~ pabothl | Kommuiekr Microsoft Office
oOyuaromuxcs (ayn. 431C) CIELIMATTM3UPOBAHHOMN

mebenn: KOMIIBIOTEPHBIE

CTOJIbI




O6opynoBaHue:
KOMITBIOTEPHAsE TEXHHKa C
HOKITFOYEHUEM
UH(GOPMaIMOHHO-
KOMMYHHUKAI[HOHHOH  CETH
«HTEpHET» W JOCTYIIOM B
AJNEKTPOHHYIO
UH(POPMALIMOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTelbHOMI
OpraHu3any, BeO-KaMepsl,
KOMMYHHKAIITHOHHOE
obopyoBaHue,
obecrieunBaromiee J0CTyI K
CeTH WHTEpHET (TPOBOJHOE
coeZIMHEeHue 1 0ecrpoBOJHOE
COCJMHEHHUE IO TEXHOJIOTUU
Wi-Fi)




