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HaIpaBJICHUS MTOATOTOBKHU (CIIEIUATLHOCTH )
18.04.01 Xumuueckas TEXHOIOTHS

Cpok neiicTBHS NPOrpaMMbl NPAKTHKH 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu LienTpa MEIULIIMHCKON XUMUU

(mportoxoun 3aceganust Ne 2 ot «27» aBrycra 2021 r.).



1. Ilean ocBOeHUN THCHUILIHHDI

Ilenp oCBOEHUS AMCUMIUIMHBI — (OPMUPOBAHHE Yy MAaruCTPaHTOB MPEJCTABICHUNA O
COBPEMEHHBIX aHAJTUTUYECKUX, B TOM YHCIIE UHCTPYMEHTAIbHBIX, METOAAX KOHTPOJIA KadyecTBa
OMOTEXHOJOTMUYECKUX MPOIYKTOB, a TAKXKe UX UACHTU()UKALUU U YCTAHOBJICHUS CTPYKTYPBI.

2. Mecro mucuuniuebl B crpykrype OIIOII BO

I[I/ICI_[I/IHJII/IHBI n HpaKTI/IKI/I, Ha OCBOCHHUU KOTOpBIX 6&3preTC$I JaHHass OJUCHHUIIJIIMHA:
«CucTeMHBIH TOIXO0/ K HAyYHO-HCCIIEIOBATEILCKOU paboTey», «MoaenupoBaHHe W ONTHUMH3ALINS
XUMHUKO-TCXHOJIOTHUYCCKUX HpOI_[eCCOB)), «XI/IMI/I‘-IGCKa}I 6HOT€XHOHOFI/IH».

JIMCUIUIUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPHIX OCBOCHUE JAaHHOW JUCIHILIMHBI HEOOXOIMMO Kak
npeuecTByromee: «AHAIUTUYECKUH KOHTPOJb KauecTBa MPOU3BOACTBa», «MHCTpyMeHTalIbHbIE
METO/ABl MCCIEOBAHUN B XUMHMYECKOW TexHonorumy», «Hamnexammas nmaGopaTopHas NHpakTHKa
(GLP)», «IlpousBoacreennas npaktuka (HUP) 1, 2, 3, 4», «[IpegauruioMHas npakTHKa.

3. Ilnanupyemble pe3yJbTAThl 00y4eHMsI

®opmupyeMbie U Nuauxkaropsl
KOHTPOJINpYyeMble JMOCTHKEHUSI IInanupyemsble pe3yJbTaThl
KOMIIETEeHIIH U KOMIIeTeH M i o0y4eHust

(KOJl 1 HANMEHOBAHUE) (KOJl 1 HANMEHOBAHUE)

[K-3. Crnocoben | T1K-3.1 3HAaTh:

UCIOJIb30BATh Cnoco0eH  oCylIecTBIATS | - TEOPETUYECKHE OCHOBBI

COBpEMEHHBIC MPHUOOPHI | BEIOOP COBPEMEHHBIX | COBPEMEHHBIX METOJIOB aHATIN3a;

u METOJUKH, | (PU3HUKO-XUMUYECKIX - TeopeTHuecKylo 6a3y, yCTpOHCTBO U

OpPraHU30BBIBATH METOJIOB ¥  BBITIONHSATH | 00JaCTH TPUMEHEHUS COBPEMEHHBIX

MpOBEICHUE METOJUKH  HKCHEPUMEHTA | aHAIUTUYECKUX NMPHUOOPOB;

IKCIIEPUMEHTOB U | HA UX OCHOBE JUIS PEIICHUS | YMETh:

UCOBITAaHUH B 00JAaCTH | HIMPOKOTO psna | - pa3pabaTbIBaTh CTPATETHUIO U TAKTHKY

XUMHUYECKON UCCIIE0BAaTENbCKUX — 33/1a4 | POBEICHUS IKCIIEPUMEHTOB u

OMOTEXHOJIOTHH, B 00/laCTH XUMHYECKOHN | UCIBITAaHUI;

MIPOBONTH uX | OMOTEeXHOJIOTUHU - BBIOMpaTh ONTUMAJIBHBI METOJ

00paboTKy u aHajgm3a

AHAIU3UPOBATH X Bnaners:

PE3yIbTaTHI, M3yJarh - MeToJaMH  IUIAaHHPOBAaHUS U

CBOMCTBa XUMHUYECKOTO U ONITUMHU3AINH IPOBEICHUS

OMOXMMHYECKOTO CBIPhS UCCJIEIOBATEIbCKUX U IPOEKTHBIX

" MIPOJIYKTOB, pabor;

MOJIyYeHHBIX ~ Ha  HX - COBpPEMEHHBIMH KOMIIBIOTEPHBIMU

OCHOBE. TEXHOJOTHUSIMHU o0paboTku

pe3yJIbTaTOB HAYYHBIX HCCIIEIOBAaHUM.

[IK-3.2 3HaTh:
CnocoOeH  UCHONB30BaTh | - TEOPETUYECKHUE OCHOBBI METOJOB U
(U3UKO-XUMHYECKHE MPHUHIIMITE] BBITIOJIHEHUS HW3MEPEHUH,
METOJbl  aHaju3a  JJs | IpeasjaraeMble aTTECTOBAaHHBIMU
W3YYCHUS KAYECTBEHHBIX U | METOJUKAMU;
KOJIMYECTBEHHBIX - I[peuMyliecTBa U  HEJAOCTaTKU
XapaKTePUCTHUK CBIPBSI | IIIUPOKO MPUMEHSIEMBIX
(ceIpbeBOM 0a3pl) | MHCTPYMEHTAIBHBIX METOJIOB aHAJIH3A;




®opmupyeMbie U HNuaukaropsl
KOHTPOJINpYyeMble JOCTHKEHU S IInanupyemsble pe3yJbTaThl
KOMIIeTeHIIUH KOMIIETEHIIN A o0y4eHust
(KOJl 1 HANMEHOBAHUE) (KOJl 1 HANMEHOBAHUE)
XHUMHYECKOTO " | YMETh:
OHMOTEXHOIOTHYECKOTO - TUTAHUPOBATh MCCIEAOBAaHUS O00BEKTa
MIPOU3BOJICTBA C TIPHBIICYCHHEM Ppa3HBIX METOJIOB,

PUMEHUMBbIX TUTSE pelieHus
MIOCTABJICHHBIX 3a]1a4;

- noxouparh METOIbI u
COOTBETCTBYIOIIEE AQHATUTHYECKOE
obopymoBanue TUTST pelIeHus
KOHKPETHBIX 3a]1a4;

Bnaners:

- HaBbIKaMH pa0OThI Ha aHATUTHYECKUX
npubopax;

- HaBBIKAMHU o MOCTAaHOBKE
aTTECTOBAHHBIX METOJIUK BBITOJIHEHUS
M3MEPEHHIT;

- METOAWKaMHU UACHTU(DUKAINH |
KOJINYECTBEHHOTO aHam3a B

WHCTPYMCHTAJILHBIX MCTOAAX daHAJIN3a




4. CTpykTypa H cojaepkaHue TUCUUIINHbBI

DopMbI
. TeKyLIero
Monyas (pasnen) y‘leﬁn(ﬁinll:aﬁmbl Ha““‘(;‘;‘:;i‘;gep;eﬁl‘;;::)mTﬂﬂ Cemectp Oﬁ: | Bann |Mutepakrup, u  KoHTposs
: (HaUMeHOBaHHUe
OlI€HOYHOI 0
Pa3nen 1. Macc- Jlek 1 OCHOBBI METO/Ia MAcCC-CIIEKTPOMETPHH. 1 2 - -
CHEKTPOMETPUS U OCHOBHBIE TEPMHUHBI U OIPEICTICHUS.
XpPOMaTo-Macc- N3oTtomnHsIit 3¢ ek, ero posb B
CIIEKTPOMETPHUSI pacmudpoBKe Macc-CreKTpa
Jlek 2 Anmnapatypa i Macc- 1 2 - -
cnekrpomerpun. CucreMa BBOJa,
MCTOYHUKU MOHM3AINH, MacC-
aHaJIN3aTOPbI, JETEKTOPHI
Jla6 1 Omnpenenenue myTeit pparMeHTaIIuU U 1 4 - - Otyet mo
MpeACKa3aHue Macc-CreKTpa mabopaTropHOit
OpPraHUYECKUX COCIUHEHUM pabote
Jlek 3 OcHOBHbIE TIPaBUJIA U MOAXOJBI K 1 2 - -
MHTEPIIPETAIMA MaCC-CIIEKTPOB.
[IpakTrueckue npuemsl
UHTEPIIPETALIMA MaCC-CIIEKTPOB.
Jlek 4 ®parmeHTHbIC HOHBL. HanpaBneHus 1 2 - -
(dbparMeHTaIi OCHOBHBIX KJIACCOB
OPraHUYEeCKUX COCTUHEHUHN
Jlab6 2 Ycranosnenue 6pyTTo-Gpopmysl 1 4 - - Otuer no
OPTraHMYECKUX COCTMHEHUH 10 mabopaTopHOH
CIIEKTPY DJIEKTPOHHOTO yapa pabote
Jex 5 ®parMeHTanys OCHOBHBIX KJIaCCOB 1 2 - -

OPTraHUYEeCKUX COCTUHEHUHN
(mpoioImKEeHUE)




DopMbI

. TeKy11ero
Monyas (pasnen) y‘leﬁn(ﬁinll:aﬁmbl Ha““‘(;‘;‘:;i‘;gep;eﬁl‘;;::)mTﬂﬂ Cemectp Oﬁ: | Bann |Mutepakrup, u  KoHTposs
: (HaUMeHOBaHHUe
OlI€HOYHOI 0
Jlek 6 XpoMaTo-Macc-CeKTPOMETPHUST 1 2 - -
JIa6 3 PacmmdpoBka macc-crieKTpoB 1 4 - - Otyet mo
HEKOTOPBIX OPraHUYECKUX mabopaTtopHOit
COCIMHEHNN. Y CTaHOBJICHHE pabote
MOJIEKYJISIPHOM (HOpMYITBI U
CTPYKTYpBbI
Jlex 7 TaHnnemHasi Macc-CIEKTPOMETPHSI. 1 2 - -
OparmeHTanus 0EIKOB, HYKJICHHOBBIX
KHUCJIOT, MUKPOOPTaHU3MOB.
IIporeomuxa
Jlex 8 KonnuectBenHas macc- 1 2 - -
crnekrpomerpus. [Ipuemst u
BO3MOXKHOCTH
Jlab 4 XpoMaTo-Macc-CEKTPOMETPHUECKOE 1 4 - - Otuer no
HCCJIEIOBAaHHE apPOMaTUYECKUX imabopaTopHOit
COCAMHEHUN pabote
Jla6 5 XpoMaTo-Macc-CEKTPOMETPHUS 1 4 - - Otuer no
a30TCOJEPIKAIINX TeTEPOLIUKIIOB imabopaTopHOit
KonrtponsHas pabora pabote
KonTponbnas
pabota Nel
JIab 6 YcTaHOBJIEHHE TTOCIIEI0BATENbHOCTH 1 4 - - Ortuer 1o
AMUHOKHUCJIOTHBIX 3B€HBEB B MENTHIaX imabopaTopHOit

pabote




Mogayas (pa3ae)

y4eOHoi1 padoThl

Bun

HaumenoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0neMm,

Banasl

HNHTepakTus, 4.

DopMbI
TeKyLero
KOHTPOJIA

(HaUMeHOBaHHUe
OlI€HOYHOI 0

CP1

[TpopaboTka TeM pa3zaena, MOATOTOBKA
K J1a0OpaToOpHBIM paboTaM U 3K3aMEHY

50

Pa3nen 2. Metonagnl
SIMP

JIex 9

OcHoBbel MeTona SIMP. CionHoBoe
cocrosHue saep. I upomarautHas
MOCTOsIHHASL. MarHUTHBIE MOMEHTBI

saep

JIex 10

OCHOBHBIE NPUHIIMIIBI SKCIIEPUMEHTA
SAMP. CW-cniektpomeTp.
NmnynbcHbiil MeToa. Knaccuueckoe
ONKMCAHNUE UMITYJIBCHOTO
3KcrepuMenTa. Oypbe-
npeoOpa3oBaHueE.

Haxonnenue cnekrpa.

NMnynscHslii ciektpomerp SAMP.

JIao 7

[ToaroroBka o6pasna k AMP-
uccienoannio. [logroroBka oopasma
K TpaHcnopTupoBke Ha SIMP-
HCCIIeIOBaHME.

Ortuer no
mabopaTopHOi
pabote




Mogayas (pa3ae)

Bun
y4eOHoi1 padoThl

HaumenoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0neMm,

Banasl

HNHTepakTus, 4.

DopMbI
TeKyLero
KOHTPOJIA

(HaUMeHOBaHHUe
OlI€HOYHOI 0

Jex 11

XuMHuYecKni cisur. Bnusanue
3aps10BOM TUIOTHOCTH Ha aTOMaXx.

D¢ heKThl COCETHUX TPYIIIL.
MarHuTHO-aHU30TPOIHbIE AP PEKTHI
cocequux rpynn. [Ipumeps MaruuTHO-
aHU30TPONHBIX 3P PexToB. DD dekT
KOJIBIIEBOTO TOKA. DPHEKTHI
AIIEKTPUYECKOTO TOJIS

Jex 12

Xumudeckue capura ' H HEKOTOPBIX
OPraHUYEeCKUX COCIUHECHUM.
ATKaHBI ¥ HUKJIOATKAHBI.

AnKeHbl. ApeHBbI.

JIa0 8

Pacmmdposka ciiextpos 'H
MarHUTHOTO PE30HAHCa

Otyer no
mabopaTopHOi
pabote

Jlek 13

Xumudeckue capura ' H HEKOTOPBIX
OPraHUYEeCKUX COCIUHECHUM.
ATNKUHBL. ANbIeruabl. XUMUYECKHUE
casuru nporoHoB -OH, -SH u -NH

rpynn

Jlex 14

Xumudeckue cBur C HEKOTOPBIX
TPy OPraHUYECKUX COSTUHEHUH.
AnKaHBI ¥ IMKJIOAJKAaHbI. AJIKCHEI.
ApeHbl. AJIIKUHBI




DopMbI

. TeKYIero
Monyas (pasnen) y‘leﬁn(ﬁinll:aﬁmbl Ha““‘(;‘;‘:;i‘;gep;eﬁl‘;;::)mTﬂﬂ Cemectp Oﬁ: | Bann |Mutepakrup, u  KoHTposs
: (HaUMeHOBaHHUe
OlI€HOYHOI 0
J1a6 9 Pacimdposka criekTpos Ha sapax >C 1 4 - - OtyeT 110
mabopaTopHOit
pabote
Jlex 15 Xumuueckue caBuru C HEKOTOPHIX 1 2 - -
TPy OPraHUYEeCKUX COeUHEHUH.
AJnteHsl. AJIBIETHIBI 1 KETOHBI.
Kapbonossie kucnotsl. CuMMeTpus U
OKBHBAJICHTHOCTbD. XI/IpaHLHOCTB,
TOMOTOITHBIC, DHAHTHUOTOITHBIC U
ANACTCPCOTONHBIC I'PYIIIBL
Jlex 16 IBymepnas SAIMP-cnektpockonus. 2D 1 2 - -
cniektpbl 6enkoB. COSY, TOCSY,
NOESY. Meton nocienoBaTelIbHOTO
OTHECEHUsI CUTHAJIOB. MeTo bl
reTeposIepHoN Koppensuuu. MeToabl
3D cnekTpockonuu OEIKOB.
JIa6 10 JBymepnas AMP (romosinepHas u 1 4 - - OTyeT mo
reTeposiiepHast) mabopaTopHOi
pabote
JIa6 10 [Iporpammel i1 BU3yalan3aiuu 1 4 - - Otuer 1o
cunektpos AIMP NUTS, WINNMR, mabopaTopHOi
ACD|Spec_Manager pabote




DopMbI
B HaunmeHnoBaHue Tem 3a i Oobe TeRyIero
U HMeHOBaHUE TeM 3aHATHI beM
Mopnyas (pa3nein) BHOi . 6 OH0ii Das Cemectp > | Baaasl | UHTEpakTHB, 4. KOHTPOJIA
y4eOHOi padoThI (y4eOHoii paboThI) 4. (HaMMeHOBaHHe
OlI€HOYHOI 0
JIa6 10 KoHnTtposbHas padoTa mo 1 4 - - KoHTposbHas
pacmmdpoBkam ciektpoB AMP pabota No2
CP2 [IpopaboTka JIeKIHOHHOTO MaTepuaia, 1 50 - -
TEM pa3jiena, MOATr0TOBKa K
nabopaTtopHOil paboTe, KOHTPOIBHOM
pabore, s3K3aMeHY
ITA [IpomexxyTouHas arrectanus 1 0,35 - -
Kontpons OK3aMeH 1 35,65 - - Bomnpocs! k
PK3aMEHY
Hroro: 216 -




5. Oopa3oBaTte/ibHbIE TEXHOJOTHHI

[Mpu peanu3anuu AMCHUILIMHBI HUCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opraHuzaisi ydeOHOTO Tpoliecca B By3€, OCHOBAaHHAash Ha JICKIIMOHHO-CEMHHAPCKO-3a4E€THOU
dopmax oOyuenus. K dopmam 0O0ydeHHs] OTHOCSTCS JIEKIUH, MPAKTUYECKHE U TabOpaTOpHbBIE
3aHATHS, & TAK)KE CaMOCTOsITeNbHas paboTa. Ha NeKnusx MCroib3yroTCs HATJISIHBIE U CIIOBECHBIC
METOJIbI OOYYCHHs, Ha MPAKTUYCCKUX W JTa0OpAaTOPHBIX 3aHATUAX — HATJSIHBIC, CIIOBECHBIC U
NPaKTUIECKHE METO/IBI.

6. MeToan4yeckue yKasaHHsl 10 OCBOCHHUIO M CIIUNINHbI

Pa3zgen 1
Macc-ciekTpoMeTpHsi H XPOMAaTO-MAacCC-CIIEKTPOMeETPHst

Tembl JieKUMOHHBIX 3aHATHI: OCHOBBI MeTOJa Macc-cuekTpoMeTpuu. (OCHOBHbBIE
TepMUHBI W omnpeneneHus. M3otomubiii 3ddekr, ero poidb B pacmudpoBKEe Macc-CHEKTpa.
Anmaparypa s Macc-cnektpomerpuu. (CucremMa BBOJA, HCTOYHUKM HMOHHU3AIUU, Macc-
AQHAJIU3aToOPBbl, JE€TeKTOphl. OCHOBHBIE MpaBUa M IMOAXOAbl K HMHTEPIPETALMU MacC-CIIEKTPOB.
OparmMeHTHBIE HWOHBL. HampaBneHust ¢parMeHTalli OCHOBHBIX  KIJIACCOB  OPraHMYECKHUX
COCTMHCHUHN. YCTaHOBJICHHE OpYTTO-POPMYNIBI OPraHMYECKUX COCAMHEHHH TI0  CIEKTPY
NIEKTPOHHOIO  ynapa. XpoMaTo-Macc-CIIEKTpOMETpus. TaHAEMHas  Macc-CIEKTPOMETPUS.
@®parmeHTanus 6€IKOB, HYKJIEHMHOBBIX KHUCIOT, MUKpoOpranu3MoB. [Iporeomuka. KonnuectBenHas
Macc-crekTpomeTpus. [IpueMbl 1 BO3MOXHOCTH.

Tembl JabopaTopHbIX 3aHaTHi: OnpejaeneHue myred (QparMeHTaMM W TpeCcKa3aHue
Macc-CIeKTpa OpraHMYeCKUX COCJUHEHUH. YCTaHOBIEHUE OpYTTO-(QOpPMYINIBI OpraHUYECKHX
COCIMHEHUN MO CHEKTPYy OJJIEKTPOHHOro yaapa. PacmmdpoBka Macc-CIEKTpOB HEKOTOPBIX
OpPraHUYECKHUX COCIMHEHMN. Y CTaHOBJICHHE MOJICKYJSIpHOW (OPMYNBI M CTPYKTYpHl. Xpomaro-
Macc-CIEKTPOMETPUYECKOE  HMCCIIEIOBAHUE  ApPOMATHYECKUX  COEAMHEHMH. XpoMaro-macc-
CHEKTPOMETPHsI  a30TCOAEPXKALUX  TIETEPOLMKIOB.  YCTAHOBJIEHHE  IOCIENOBATEIbHOCTU
AMUHOKHCIIOTHBIX 3B€HBEB B MENTH/IAX.

N3yyuB paHHbIii pa3ges, CTYAeHT /[AOJLKEH: OBJIaJeTh OCHOBaMH METO/Ja Macc-
CIIEKTPOMETPHUH U XPOMATO-MACC-CIIEKTPOMETPUHI

3HATB: TEOPUIO MAacC-CIIEKTPOMETPUH, CHOCOObI U MYTH (PparMeHTalUHd OPTaHUYECKUX
MOJIEKYJI, TUIIBI MacC-aHAJIU3aTOPOB U KBaIPYyIoaen

YMeTb: ompenensTh MOJEKYJISpPHBIA HOH, pacHIMPpOBBIBATH MOJEKYJSPHYIO (popmymy
COEIMHEHUS TI0 MOJICKYJISIPHOMY MOHY, MPEACKA3bIBATh MyTH (hparMeHTaI[IN

Baapers: Merogamu pacmin@poBKU CTPYKTYpPbl COEAMHEHUS MO (parMEHTapHBIM HOHaM,
nprueMaMu pacmu@pPOBKU TOCIEIOBATEIBPHOCTH AMHHOKHCIOTHOTO COCTaBa B TOJUIECITHIHON
enu

MeTounquKne PE€KOMEHIAIUHA MO UBYICHHUIO TEMBbI:

[Tpu ocBoeHMM TEMBI HEOOXOIMO:

- O3HaKOMHUTBCS C MMEIOUIMMHCS JIUTEPATypHBIMH HMCTOYHUKAaMHU (yueOHHKaMH,
MOHOTpausAMHU, 3JIEKTPOHHBIMH PpECypcaMH, CTaTbsIMHU B BEAYIIMX XUMHUYECKUX IKypHAJIaX),
JICKIMSIMH TIPEToIaBaTeIeH

— CdopmupoBaTh MOHUMAHUE OCHOB MAacCC-CIIEKTPOMETPHH, BO3MOKHOCTEH METOAa H
npueMoB  OOpabOTKM  pe3ylnbTaTOB  MAacC-CIIEKTPOMETPUYECKOTO M XPOMAaTO-Macc-
CIEKTPOMETPHYECKOTO IKCIIEPUMEHTA

- OTBeTUTHL HA KOHTPOJIbHBIC BOIIPOCHI:

1. Yto MOXKET OBITh 00BEKTOM JIJISI MAaCC-CIIEKTPOMETPHH?



2. Uro npencrasisier coboit Mmacc-criekTpoMeTp?

3. Kakoe ypaBHeHME OTpakaeT NMPUHIMI ACHCTBHUS cnekTpoMmeTpa? Kakue BeTWyYnHbBI
SIBJISIFOTCS TIOCTOSTHHBIMU?

4. Kaxyro nadopmariyio MOKHO TOJYYUTh C TIOMOIIBIO MACC-CIIEKTPOMETPHH ?

S. UYro takoe uzoromsl? Yto Takoe aedekT Macch?

6. Kakwue Tunel macc-ananu3atopoB Bl 3HaeTe?

7. [epeuncaure ciocoObl MOHU3ALUH JUISI ITOJTYYSHHUS HOHHBIX ITYYKOB.

8. N3 KakuX OCHOBHBIX OJIOKOB COCTOSIT HOHHBIC TTYIIIKHU?

9. B dem 3axmrouaercs MPUHIMI PAaOOTHI 3JIEKTPOCTATHUECKON (POKYCHPOBKHU ITYYKOB
3apsiKEHHBIX 4acTull?

10.  Yro Takoe sHeprus nonnszauuu? Kakue Tumnsl pparMeHTaii BaM U3BECTHBI?

1. OnummuTe TPUHUUIUAIBHYIO CXEMY MacC-CIIEKTPOMETpa.

12.  KakoBbI 3aKOHOMEPHOCTH (hparMeHTAIIUN MOJICKYJIIPHOTO HOHA?

13. Uto Takoe mneperpynnupoBOYHbie HOHBI? Kakue TUIbl MeperpynnupoBOK Bbl
3Haere?

Paznen 2

CHeKTPOCKOHI/IH SAACPHOIr0 MArHUTHOI'O p€30HaHCa

Tembl JexkunmoHHbIX 3aHATHH: OcHoBbl Mertona SMP. CnuHOBOE CcOCTOSIHHE sifep.
['mpoMarnuTHass mocTosiHHAs. MarHuTHbIE MOMEHTHI siiep. OCHOBHBIE NMPHUHIMIBI dKCIEPUMEHTA
AMP. CW-cnektpomerp. WmnynbscHelii  Meron. Kiaccuueckoe omnucaHue HMMITYJIBCHOTO
skcnepumenTa. Oypre-npeodpazoBanue. Hakomnenue criektpa. UMmynbcHBbIN ciekTpomeTp SIMP.
XuMu4eckuil cABUT. BrusHue 3apsaoBOd IJIOTHOCTH Ha aromaX. DQPQPEKTh COCEAHHX TPYIIII.
MaruutHo-aHu30TporHbIe  3QdexTsl cocegHux rpymnm. [Ipumepbl MarHUTHO-aHU3OTPOITHBIX
3hdexToB. IPPEKT KOMBLIEBOro TOKA. DPHEKTH MEKTPUUECKOTO Mo, XuMudeckue casuru 'H
HEKOTOPBIX OPraHUYECKUX COCTMHEHUHN. AJIKaHbl U LIUKJIOATKAHbL. AJIKEHbI. ApeHbl. XUMHUUYECKUE
casura 'H HEKOTOPBIX OPraHMYEeCKHMX COEIMHEHHH. ANKHHBL AJbAeruibl. XHUMHUECKHE CIBUTH
npotoros -OH, -SH u -NH rpynn. Xumudeckue casuru °C HEKOTOPHIX TPYNI OPraHMYecKHX
COeIMHEHUHN. AJIKaHbl M LUKJIOAJIKAHBI. AJIKEHbl. ApEHbl. AJIKUHBI. XUMHUUYECKHE CIBUTH Bc
HEKOTOPBIX TPYII OPTaHUYECKUX COCAMHEHUH. AJUIeHBI. AJbIeruanl M KeToHbl. KapOoHOBBIE
KUCJIOThl. CHUMMETpUsT U HKBUBAJICHTHOCTb. XHUPAIbHOCTb, T'OMOTOIHBIC, IHAHTHUOTOIIHBIE H
nuactepeoronubie Tpynmbl. JIBymepHas SMP-cnektpockomus. 2D cmektpsl O6enkoB. COSY,
TOCSY, NOESY. Meron mnocienoBaTeabHOTO OTHECEHUS CUTHANIOB. MeTonbl reTeposiiepHOn
koppessui. Metoasl 3D cieKTpoCKONy OCIIKOB.

Tembl nadopaTopHbix 3aHaTHii: [loaroroBka obpasua k SIMP-uccnenoBanuto.
[MoarotoBka obpasia K TpaHCHoOpTHpoBke Ha SIMP-nuccrnemosanme. Pacrmdposka crnextpos 'H
MAarHUTHOTO pe3oHaHca. Pacmmdposka crnektpos Ha axpax *C. [Isymepnas IMP (romosiaepHast u
rereposinepHasi). I[lporpammel  mms  Busyanmm3anuu — criektpoB  SIMP  NUTS, WINNMR,
ACD|Spec_Manager

N3yunB 1aHHBIE MOYJb, CTYAEHT AOJIKEH: COPMHUPOBATH OCHOBHBIC MPEJICTABICHHS O
CHEKTPOCKOIUU SIIEPHOTO0 MAarHUTHOTO PE30HAHCA, €r0 BO3MOXHOCTAX, OTPAaHUYEHHUAX U 00JacTsIX
MPUMECHEHHUS.

3Harb: Teopetuyeckue OCHOBBI SMP, ocHOBHBIE mNpuHIUIIBI 3KcriepuMmeHTa AMP,
coBpeMeHHbIe toaxoab! B 2D u 3D SAMP-cnexkrpomerpun.

YMern: pacmmdpoBsiBath criekTpsl AMP Ha sapax 'H u '3C, npenckasbiate criektp 1o
CTPYKTYpPHOI (hopMyJie BemecTna.

Bnapers: nporpaMmamMu MOJIEIMpPOBAHUS CIEKTPOB W MpOTrpaMMaMH Uil BU3yallU3allUH
criektpoB AMP.



MeToanuyecKkue PEKOMEHAAIUHA 110 H3YIYCHUIO TEMbI:

ITpu ocBOeHMU TEeMBbI HEOOXOIMO:

- O3HAaKOMUTHCA € HUMEIOIIUMUCS JIMUTEPAaTypHbIMU HCTOYHUKAMU (yueOHUKaMH,
MOHOTpaUsIMH, DIIEKTPOHHBIMH PECypcamH, CTaThbsIMH B BEAYIIUX XUMHUYECKUX KypHAax),
JEKIMSAMU IpenoiaBaTenen

- ChopmupoBaTh NOHMMaHME OCHOB CIIEKTPOCKONHMH  SIIEPHOTO  MArHUTHOTO
pe30HaHCca, BO3MOKHOCTEN U OTPaHUYCHUS METOA.

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Ha xakom siBnennn ocHoBaH MetoJ1 AMP-cniektpockonuu?

2. Kaxwue simpa aToMOB MOT'YT BBI3BIBaTh CUTHAI B ciekTpax AMP?

3. UTo Ha3bIBAETCS PE30HAHCHOM YacCTOTOM siapa?

4. UTto Ha3bIBaeTCSl BPEMEHEM CIIMH-PEIIETOYHOM penakcanuu?

5. Yro npeacrasmsieT coboit ciektp AMP?

6. Yrto Ha3pIBaeTCd XUMHYECKUM caBuroM curHaza AMP? B kakux eauHuHax
M3MEPSAETCS XUMUYECKUN CABUT?

7. Ha yem ocHOBaHO sIBlI€HHE aHU30TPONUU?

8. UemM BbI3BaHO pacuieryienue curnaia AMP?

9. Uro oTpakaeT MyJbTUIUIETHOCTh CUTHaJIA?

10.  Yto oTpakaeT MHTEHCUBHOCTH MYJIbTUILIETA?

11.  UYro oTpakaeT KOHCTaHTa CHMH-COMHOBOrO B3ammojeicTBusa? OT KakuxX (akTOpOB
OHa 3aBHCHT, B KAKHX €JUHUIAX U3MepseTcs?

12.  Kakue npoTOHBI Ha3bIBAIOTCS MAarHUTHO-3KBUBAJIEHTHBIMU?

13.  Yro Ha3pIBaETCSA CHIMHOBOM CUCTEMOI?

14.  Kaxue meToas! s yIPOILIEHUS CIIOXKHBIX CIIEKTpoB Bam n3BecTHBI?

15. Yrto Ha3wpBaeTcs XUMHUYeCKHMM OOMeHOM? OT KakuxX (HakKTOpPOB MOXKET 3aBHUCETH

CKOpocTh xumHuueckoro odbmena? Kakoe orpaxkeHue B crektpax SIMP HaxomuT XuMHUYeCKHA
oOmeH?

16.  Touemy B crextpe SIMP °C Bce curHaibl ABNSIOTCA CHHITIETaMH (B MOIEKYJE HET
JPYTUX MarHUTHO-aKTUBHBIX sifiep)?



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemect Koa koHTpO/IMpyemMoii KOMIIeTeH U HaumenoBanme
P (WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
1 I1K-3 Bomnpocsl k 5x3ameny 1-60

OT4eTsl 110 1ab0OpaTOPHBIM paboTaM
KonTtposnbHbIe pabOTHI

7.2. TunoBble 3aJaHWsi WJIH HHbIe MAaTepHaJibl, HeOOXOAMMbIe ISl TeKYUIero
KOHTPOJIA

7.2.1. KoHTPOJbLHbIE PAOOTHI

KoHTpoJanHas padora 1 «Macc-CieKTPOMETPUSD

Bapmuanr 1.
1. CocraBbTe cxemy (parMeHTalUU MOJIEKYJISIPHOTO MOHAa OyTUpodeHOHa MO Macc-
CIEKTPY
1o 4 L%
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2. OmnpenenuTte 3JIEMEHTHBIN COCTaB MPUBEACHHBIX COSTUMHEHUN IO MHTEHCUBHOCTSIM
U30TOIHBIX MTUKOB MOJIEKYJIIPHOTO HOHA:
100 (100%), 101 (7.9%), 102 (0.26%);
3. HuTepnpeTnpyiTe pparMeHTanI0 METHIICAININATA, TIPUBOJAILYIO K ITOSBICHUIO B

Macc-cnektpe OV nukoB, yka3aHHBIX HA pUCYHKe. CocTaBbTe CXeMy (parMeHTAIUH.
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4, Pacmmmdpyiite Macc-criekTp, onpeaeanuTe 0pyTro-GpopMyny CoeaAMHEHUS
Abundance 4
5000
8000
7000
53
6000
5000
4000 57
15 :
3000 209 39 g5
2000 100
1000
|18 il M ‘ A 5 12 @ 33 98
mz>0"TT 0 a0 40 S0 B0 70 80 80 100 110
m/z L% m/z I, % m/z L% mz | L% m/z L%
14 4.70 31 0.80 49 0.30 59 3.80 83 0.80
15 27.12 37 1.60 50 1.40 65 0,30 84 0.30
16 0.70 38 3.60 51 1.50 67 2.50 85 21.92
18 0.60 39 2522 52 0.40 68 0,30 86 1.27
25 0,30 40 3.80 53 1.70 69 1.20 87 0.10
26 3.50 41 37.03 54 0.40 70 0.20 91 0.10
27 2422 42 1241 55 2.90 71 0.40 100 15.71
28 3.60 43 100.0 56 2.10 72 1.20 101 1.10
29 23,92 1 4.20 57 37,53 81 0,20 102 0.10
30 0.80 45 1.60 58 60,17 82 0.20
5. Nnentudunmpyiite coemuHeHnE 1Mo Macc-crekTpy U
100 - 1,% 60 mie | L% || me | 1%
ol 18 | 1,00] 45 | 12,9
20 26 | 2,00 55 | 5,50
80 - 27 1164 60 100
50 - 28 | 4,40| el 2,20
40 - 73 29 | 9,31f 62 0,40
30 - 38 1,60( 71 2,30
0 39 | 801ff 73 | 30,0
1 g g lIll AI ||| | l 1 Aad A AL 40 |'30 74 1'50
) ) ) ) j | 4] | 16,8 || 87 1,80
20 30 40 50 60 70 80 90 » g
42 16,0 || 88 3,12
m/z 43 148 | 89 | 0,14
KonTpoJbHas padora 2 «SMP-cneKkTpoMeTpusi»
1. Onpenennure CTpOCHHWE MOJEKYJBI COCTUHEHHUS MO 3aJaHHON OpyrTo-popmyrne u

cnextpy 'H SIMP




C3H,NO,

60 MHz
cel,,

il

I W 'LJF,

I ITTIT I ITI CY I TTRET] IR RNNT R SNNTTETE NI FRRTERNET] FRTRRTTETI ARATARTARL AR ARTUNNY ROV d m
8 7 6 5 < 3 2 1 0 /pp

2 2 3 ™S

Wnurepnperupyiite criektpel AMP coennnenns CsHis

! T T T T T T
1.5 1.0 0.5 0.0
[Te]
=]
@
«©
=
[Te]
o
o
™~
b
o
w W ll
oo [Te]
<+ © o N
[l o3
r o
S I 5
o)
|
" TOTIETRWIN, P ﬂh"iﬂmﬂﬂﬁ“ﬂJ' w“




3. B cnekrpe IIMP Heus3BeCTHOro COEAMHEHHN HMEETCS CUTHAJl € XUMHYECKUM
caurom 10,5 M. A. M0OXHO JIM Ha 3TOM OCHOBAaHUM CJIeNIaTh BBIBOJI, UTO COCAHMHCHHUE SIBIISICTCS
QBJICTHIOM, HO HE KapOOHOBOM KUCIIOTOW WIJIH KETOHOM?

4. C nomompto cnektpockonuu [IMP nokaxute, 4To B pe3yiabTare B3aMMOACHCTBUS
anernwixiopuga CH3COCI ¢ meranonom oOpa3oBaicst MeTwianerar. Kak onpenenuTs npu 3ToM B
MPOJYKTE KOJMYECTBO BO3MOKHBIX IIPUMECE — HEMpopearupoBaBUIero alleTUIXJIOpUIa U MOO0YHO
oOpa3yromielicss YKCyCHON KUCTOThI?

5. . Kakoii cnexktp [IMP moxHo oxunats ais coequnenus (CHz)CHCH,Br?

Kpurepum ouenku:

3a paboTy CTaBUTCS OLIEHKA «OTJIMYHO», €CIM BEPHO PEIICHbI BCE MATH 33Jay, «XOPOIIO»
CTaBUTCS 3a YETHIPE PEIICHHBIC 3aa4YH, «yIOBICTBOPUTEIHLHO» 3a TpU. Ecnu pemieHo He Oonee 2
3a]1a4 — «HE yJIOBJIETBOPUTEIHLHO

7.2.2. KoMIJIeKT 0TYETOB 10 JIa00paTOPHBIM padoTam

JlaGoparopHasi padora: Onpenesienne nyreil (pparMeHTAIMM U NMPeEACKa3aHHe MAaCC-CIIeKTPa
OpPraHuYecKUX COeAMHEHHU I

Lenp paboThl: MCXOIs M3 CTPYKTYPHOH (POpMynbl, Mpeacka3aTb Macc-CIEKTp OpraHMYeCKOro
COEIMHEHUs

Memoouka nposedeHus

1. [TonyunTts y npenoaaBaTens 3aaHue.

2. Kpatko onucaTs X0 paboTHI U BBITOIHIEMBIE OTIEPALINH.

3. [TpoBepuTh pe3ynbTaThl, MPOBE/S MOUCKH MacC-CIIEKTPOB PACCMOTPEHHBIX
coequHEeHUH B 0a3ax JaHHBIX.

4. [TonmucaTe mogy4YeHHBIE PE3YJIbTAThl y IPEnoaaBaTes.

5. OdopMuts oTuer.

JlabopaTopnasi paGora: YcraHoBieHHe OpyTTO-()OPMYJIbI OPraHUYECKHX COCJAMHEHHH 10
CIEKTPY 3JIeKTPOHHOI0 yAapa

Llenb paGoOTHI: yCTAaHOBUTH MOJIEKYISIPHYIO (hOPMYITY TIO CHIEKTPY JIEKTPOHHOTO yaapa
Memoouxa nposedeHus

[Mony4nuTh 3a7aHKe y TIPEIoIaBaTelIsl.

Kpatko onucaTts Xoa paboThI U BHIIOTHIEMbBIE OTIEPAIIHH.

[Moanucark MONTyYCHHBIC PE3YIbTATHI Y MPETOIaBATENS.
OdopMuts oTuer.

W N = =

JlabopaTopnasi pabora: PacmimgpoBka Macc-ClIeKTPOB HEKOTOPBIX OPraHH4YeCKHX
COeIUHEHU. YCTAaHOBJIEHUE MOJIEKYJISAPHOH (DOPMYJIbI U CTPYKTYPHI

[lenb paOoOTHI: YCTAaHOBUTH MOJEKYISPHYIO U CTPYKTYPHYIO (OPMYIy IO CHEKTPY JIEKTPOHHOTO
yAapa

Memoouxa npogedernus



[TonyuuTs 3aaHue y npenogaBarTels.

Kpatko omucarb X0 pabOThI U BHIITOJHSEMBIE OTIEPAITUH.
[TognucaTe nosy4eHHbIE PE3yIbTaThl Y IPENOJaBaTEIs.
4.0bopMHUTH OTYET.

P

JlaGopaTropHasi padoTa: XpoMaTo-Macc-CIeKTPOMETPHYECKOe UCC/IeIOBAHUE APOMATHYECKUX
cOoeIMHeHU

Lens pabotsr: [IpoBecTn xpoMaTorpaduueckoe pas/eIeHHe CMECH apoOMaTHYECKUX COCTUHEHU,
IPOaHAIU3UPOBATH MacC-CIIEKTPHI O-, - U M-U30MEPOB

Memoouxa nposedeHus

1. [TonyunTts 3amanue y npenoaaBaTess.

2. [Iposectu XpPOMaTO-MacC-CIIEKTPOMETPUUECKUI 9KCIIEPUMEHT COTJIACHO
METOAMYECKUM YKa3aHUSIM.

3. Kpatko onucaTs X0 paboTHI U BBINOIHIEMBIE OTIEPALINU.

4. [Toanucare NoMy4YeHHBIE PE3yNIbTaThl Y PEnogaBaTesl.

5. OdopMuts oTuer.

JlabopaTropHas padora: XpoMaTo-Macc-CIIEKTPOMETPHS a30TCOAEPKAIIMX IreTePOLHKIIOB

Henb pabotsr: [IpoBecTn xpomarorpaduueckoe ucciae10BaHue TeTEPOIMKIIOB, TPOAHATU3NPOBATh
nyTH (parMeHTaluK COCUHEHUIN

Memoouka nposedeHus

1. [TonyunTts 3amanue y npenoaaBaTes.

2. [IpoBectu XxpomaTo-mMacc-ClIEKTPOMETPUUECKHI IKCIIEPUMEHT COTTIACHO
METOAMYECKUM YKa3aHUSIM.

3. Kpatko onucaTs X0 paboTHI U BBINOIHIEMBIE OTIEPALINU.

4. [Toanucare NoMy4eHHBIE PE3yJIbTaThl Y PEnogaBaTesl.

5. OdopMuts oTuer.

JlabopaTopnas padora: Iloaroroska oopasua k AMP-ucciaenosanuro. Ilonroroska odpasua k
TpancnopTupoBke Ha SIMP-uccienoBanme.

Lens padoTer: OCBOUTH OCHOBHBIE TPEOOBAaHMSI M ATAITbI TOATOTOBKH 00pa3noB s AMP-
HCCJIETOBAHUS

Memoouxa npogedenus

[TonyuuTs 3aaHue y npenojaBarels.

Kpatko omucarb X0 pabOThI U BHIITOJIHSEMBIE OTIEPAITUH.
[Tognucate noy4eHHbIEC pE3yIbTaThl Y IPENOJaBaATEIs.
OdopmuTts oTUeT.

P

JlaGoparopnas padora: Paciundposka cnekrpos 'H MmaruuTHoro pesonanca
[{eas pa®OTHI: YCTAaHOBUTH CTPYKTYpHYIO (hopmyiry coenunenus o crektpy [IMP

Memoouxa nposedeHus



[MonyuuTh 3a7aHue y MpenoaBarTels.

Kpatko onucaTh x0/1 pabOThI ¥ BBITIOJTHIEMbIC OTICPALINH.
[Moanucark MONTy4CHHBIC PE3YIbTATHI Y MPETOIaBaTENS.
OdopMuts oTuer.

b=

JlaGoparopuasi paora: Pacuumdposka cnexkTpoB Ha siapax *C

Ilesnb pabOTHI: YCTAHOBHTH CTPYKTYPHYIO (QOPMYITy COeIUHEH s 110 criekTpy *C
Meroauka nposeneHus

[TonyuuTh 3aJaHKE y TIPENOIaBaATEIS.

Kpartko omucarh X0/ pabOThI M BBIOIHIEMBIE OTIEPAIIHH.

[TognucaTe noy4eHHbIE PE3yIbTaThl y IMPENOJaBaTEIs.
OdopmuTts oTHeT.

P

Jlaboparopnas padora: /Isymepnas SIMP (romosizepHasi u rereposiiepHasi)

I{ens pa®OThI: OCBOMTH MPUHIIUIIBI PACIIU(PPOBKH CIIEKTPOB ABYMEPHOU criekTpockonuu SIMP
Memoouka nposedeHus

[TomyunTh 3a1aHKe Y MpenoaaBaTess.

Kpatko onucats X0a paboThI U BHIIOTHIEMbBIE OTIEPAIIHH.

[Moanucark MONTyYCHHBIC PE3YIbTAThI Y MPETOIaBaTENS.
OdopMuts oTuer.

b=

JlaGopatopHast padora: IIporpammsl st Busyanuzauuu cnekrpoB SIMP NUTS, WINNMR,
ACD|Spec_Manager

[{eas pa®OThI: OCBOMTH MPOTPAMMBbI BU3YAJTU3AIMH CIICKTPOB IByMEpPHOH criekTpockonuu IMP
Memoouxa nposedeHus

[TomyunTs 3aaHKe Y MpenoaaBaTess.

Kpatko onucats X0a paboThI U BHIIOTHIEMBIE OTIEPAIIHH.

[Moanucark MONTy4CHHBIC PE3YIbTATHI Y MPETOIaBaTENS.
OdopMuts oTuer.

b=

TpeGoBanus k 0pOpMIICHHIO OTYETA:

1. Kaxnas pabora odopmiisercss Ha oTAeNbHBIX TUcTaxX (popmar A4), TomKHa
COJIepKATh TUTYJIBHBIN JIUCT C yKa3aHUEM Ha3BaHUs TEMBI J1a0OpaTOpHOH paboThl, HOMEpa IPYIIIILL,
®UO crynenra u ®MO npoBepsIoLIEro NpenoaaBaTes.

2. [Tox ¢popmymamu momkHa OBITH TPUBECHA paciiPpoBKka OYKBEHHBIX 0003HAYCHHIA.

3. VY 4ncneHHBIX 3HAYCHUN (PU3MUECKUX BEIIMYNH JTOJDKHBI OBITh YKa3aHBI €MHUIIBI
U3MEPEHUI.

4. HOJ’Iy‘IGHHBIC SKCHCPUMCHTAJIbHBIC BEJIMYUHBI JOJIKHBI GBITB YKa3aHbl C HHTCPBAJIOM
MOTPEIIHOCTH U OTHOCUTENbHAsS TorpemHocTh (%).

5. BBIBOI[BI AOJIKHBI OTpaKaThb BBIITOJIHCHUC 3a/1a4, TIOCTABJIICHHBIX IJISA JOCTUKCHUA

LETH.



Kpurepum onenku:

- OILIEHKa «OTJIMYHO» BBICTABIICTCS CTYACHTY, €CH JlabopaTopHas paboTa
BBITIOJTHEHA, JJAHBI OTBETHI HA TEOPETUIECKHIE BOMPOCHL;

- OIIEHKA «XOPOII0» BBICTABISIETCS CTYIEHTY, eciu jabopaTopHas paboTa
BBINTOJIHEHA, OTBETHI HA TEOPETHUYECKHIE BOMPOCHI IaHBI HE B TTOJTHOM 00bEME;

— OIICHKA  «yJIOBJICTBOPUTEIHHO»  BBICTABISETCS  CTYACHTY,  €CIHU
naboparopHasi paboTa BBHITIOJHEHA C OMIMOKAMH, HE JaHBI OTBETHl HA TEOPETUYECKHE BOMPOCHI B
IOJIHOM 00BeEME;

— OIICHKA  «HEYIOBJICTBOPUTEILHO»  BBICTABISCTCS  CTYICHTY,  €CIHU
naboparopHas paboTa He BHITIOJTHEHA.

7.2.3. KomnuiekT 3aganuii 1isl pelieHHs 32/1a4 HA MPAKTHYECKHUX 3aHATHAX
IIpakTrueckue 3aHATHS 110 KypCy HE IIPELyCMOTPEHBI

7.3. OueHouyHbIe cpeACTBA VI NMPOMEKYTOYHOH aTTecTallMi IO MTOraMm
OCBOEHHUSI THCIHIINHBI

7.3.1. Bompocshl K NPOMeKyTOYHOM aTTecTaAlluU

Cemectp 1
Ne i/ Bonpocekl Kk dxk3aMeny

1. OcHOBBI MeTO]a MacC-CIEKTPOMETpUH. OCHOBHBIE TEPMUHBI U ONPEEIICHUS.

2. W3otomnneIi 3¢ dhexT, ero posib B pacumpoBKe MacC-CIIEKTpA.

3. Anmnapatypa [yl Macc-criekTpomeTpuu. CucrteMa BBoAa

4. WcTounnky nOHU3AIMK: 3JIEKTPOHHAS HOHU3ALIHS

5. XuMuyeckast HOHU3aIus

6. M cTOYHMKH HOHU3ALMU: DJIEKTPOCIPEN

7. [Tonesast noHM3amws, MoJIEBast 1ECOPOIUS

8. [lynbcupyromias XxuMuueckasi MOHU3aLUs

0. Jlazepnas necop6mmonnas nonmsars (MALDI)

10. BomMbapanpoBka OBICTPBIMH aTOMaMH

11. ITuposuTHyeckast MacC-CIIEKTPOMETPHUS

12. Macc-ananuzatopsl (MarHuTHBIC, KBaapymnonbHbie, BpeMsnposieTHeie (TOF), «rmonnas
JIOBYIIKA»), AETEKTOPBI

13. Ompenenenne myteld ¢parMeHTAMK W TPEACKa3aHUE MacC-CIEeKTpa OPraHHMYEeCKUX
COEMHEHHI

14. OcHOBHBIE TpaBWJIa M TOAXOAbl K HWHTEPHPETAIMH MacC-CIIEKTPOB  («UIETHO-
JNEKTPOHHOE»  mpaBuio, mpaswioM CrtuBeHcoHa-Opbe, MpaBWiIo  BbIOpoca
MaKCHMaJIbHOTO aJIKUJIBHOTO paJinKaa)

15. BbI0OpoCH! pOCTEHIINX HEHTPATBHBIX YaCTHII

16. IIpakTryecKkue nNpueMsl HHTEPIPETALMU MACC-CIIEKTPOB

17. MonekynsapHbId HOH, TPU3HAKK MOJIEKYJISIPHOTO HOHA

18. @parmeHTapHbie  WOHBL. ~ HampaBneHuss  ¢parMeHTallMK  OCHOBHBIX  KJIACCOB
OPraHNYeCKUX COCTUHEHUHN

19. ITosykosnyecTBEHHAsI TEOPUs MACC-CIIEKTPOMETPUYECKOTO pacnaia

20. OparmeHTanus, yiajieHHass OT MECTa JJOKAJIU3ALMK 3apsia

21. MHoro3apsiiHble U IEPErpynupoBOYHBIC HOHBI.




Ne i/m

Bonpocekl Kk dxk3aMeny

22. ITeperpynnupoBka Mak-Jladdepru

23. Cxkenetnble neperpynnupoBku C1-C8

24. Tunbl pa3peIBoB cBsizell. BRIOpOC HEHTPAIBHBIX MOJIEKYI

25. VYcranosnenue  OpyTTo-GOpMYysIbl  OPraHUYECKHX  COCAMHEHUH 10  CHEKTPY
AJIEKTPOHHOIO yjapa

26. A30THOE TPaBUIIO

27. PacueTr H30TOHON YHCTOTHI COSTUHEHUN

28. XpoMaro-mMacc-CuEKTPOMETPHS

29. Cepxkputnueckas durouHas xpomarorpadus-macc-cnekrpomerpusi, COX-MC

30. Kanunnsipuslii 25ekTpoope3-macc-CreKTpoMeTpus

31. TaHnemHas Macc-CIEKTPOMETPHS

32. @parmeHTanus 6€JIKOB, HYKJIEHHOBBIX KUCIOT, MUKPOOPTaHU3MOB

33. [Iporeomuka

34, KonnuectBenHnas macc-ciekrpoMerpust. [IprueMbl 1 BO3MOXHOCTH

35. bubimorexkn macc-CIeKTpoB

36. OcHoBsl MeTo1a SIMP. CimHOBOE COCTOSTHUE SIAED.

37. I'mpoMarnuTHas ocTostHHasi. MarHUTHbIE MOMEHTHI SIIED.

38. OcHoBHbIe TpuHIUIBI 3KcniepuMenTa AMP. CW-cniektpomerp.

39. NmnynbecHbll MeTon. Knaccuueckoe onucaHue MMIYJIbCHOIO 3KcnepuMeHTa. Dypbe-
npeoOpazoBanne. Hakoruienne criektpa. MmynbcHbIN ciekTpomerp AMP

40. [TogroroBka  obpasma k  SIMP-uccnemoBanmio.  IlogroroBka  obOpasma K
TpaHcopTupoBke Ha IMP-uccnenoBanue

41. XuMudecKkui caBur. BimsiHuE 3apsa0BoOi IJIOTHOCTH Ha aToMax. D(PQEKTh COCeTHUX
rpynn

42. MarsuTHO-aHH30TPOIHBIE 3P HEKTH COCETHUX TPYIII.

43. ITprMepbl MAarHUTHO-aHU30TPOIHBIX AP (PEKTOB

44, DddekT KonpieBoro Toka. I HEKTHI SMEKTPUUECKOTO MO

45. Xumuueckue caBurd 'H HEKOTOPBIX OpPraHMYECKUX COEIMHEHHH. AIKaHBI U
LUKJIOAJKAHBI.

46. Xumunueckue cauru B [IMP: Ankensl. ApeHsl

47. Xumunueckue casurd B IIMP: Ankunnl. AnbIeruabl

48. Xumunueckue cauru npotoHoB -OH, -SH u -NH rpynn

49. Xumuueckue capurd °C HEKOTOPBHIX TPYII OPraHHYECKUX COSIMHEHHil: AJKaHbI U
[UKJIOAJKAHBI.

50. Xumuueckue capuru °C HEKOTOPBHIX TPYHI OPraHUYECKHMX COEIMHEHHl: AJIKEHEI.
ApEHBL.

51. Xumuueckue caBurd °C HEKOTOPBIX TIPYII OPraHMYECKHX COEIMHEHUH: AJKHHEL
AnneHsl

52. Xumuueckue caBury °C HEKOTOPBIX TPYII OPraHUYECKHX COEIMHEHMI: AJbIeruabl 1
KkeToHbl. KapOoHOBBIE KHUCTOTHI

53. Xumudeckue cBury *C HEKOTOPBIX IPYII OPraHUYECKUX coenHenuit. CuMMeTpus 1
SKBUBAJIEHTHOCTh. XHUPaJIbHOCTh, TOMOTOIIHBIE, SHAHTUOTOIIHBIE U HACTEPEOTOIHBIE
TPYIIIBL.

54. JIBymepnas romosiaepHas IMP-cniekrpockonus

55. JBymMepHas rereposiaepnas AMP-crniekTpockonus

56. 2D cnektpsl 6enkoB. COSY, TOCSY, NOESY.

57. 2D cnektpsl 0enkoB. MeToa mocae0BaTeIbHOT0 OTHECEHUSI CUTHAJIOB

58. Mertoasl reTepossAepHON KOPPEJISLUT

59. Metoabl 3D crieKTpocKOonuu OEIKOB

60. [Iporpammbl g BU3yanu3anuu  CriektpoB  AMP NUTS, WINNMR,




Ne i/m

Bonpocekl Kk dxk3aMeny

ACD|SpecManager

7.3.2. Kpurepuu u HOPpMBbI OLIEHKH

dopma
NpoBeAeHUsA
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKyTOYHOM
arTecTaluu

1 Dk3ameH (YCTHO) Teopernueckoe COJIEpKaHUE
Kypca OCBOEHO TOJHOCTHIO, 0e3
POOEIIoB, HE00X0UMBbIC
MpaKTHYECKHe HaBBIKU PabOTHI ¢
COTJIMYHOY OCBOEHHBIM MaTepuaioM
c(hopMHUpOBaHHI, BCE
IIPEAYCMOTPEHHBIE  IIPOTPaMMOM
oOyueHust  y4eOHBIC  3aJaHUs

BBITIOJTHEHBI
Teopernueckoe colep>KaHue
Kypca OCBOCHO IOJIHOCThIO, 0€3
po0eJoB, HEKOTOPBIC
MPAKTHYECKHE HABBIKU PabOTHI ¢
OCBOEHHBIM MaTepuaioM
«XOPOIIO» copMHUPOBaHBl  HEJOCTATOYHO.
Bce MPETyCMOTPEHHBIE

nporpaMMmoii oOydeHus: yueOHbIe
3a7aHus BHIITOJHEHBI, HEKOTOPHIC
BUJBl 3aJaHUN  BBINOJHEHBI C
omrOKaMu

«YZOBJIETBOPUTEIILHO»

Teopernueckoe colepIKaHue
Kypca OCBOGHO YacTH4HO, HO
POOEITBI HE HOCSAT
CYILIECTBEHHOTO Xapakrepa,
HEOOXOIUMBIE IIPAKTHUYECKHE
HaBBIKM pabOTBI C OCBOEHHBIM
MarepuaioM B OCHOBHOM

chopMHpOBaHbl,  OOJBITUHCTBO
MIPEAYCMOTPEHHBIX  IIPOrPaMMOM
oOyueHuss  y4eOHBIX  3aJaHUU
BBIMIOJIHEHO,  HEKOTOpBIE U3
BBITTOJTHEHHBIX 3aJJaHNH,
BO3MOXKHO, COJIEPKAT OIMIMOKU

«HEYOOBJIICTBOPUTCIILHO»

Teopernyeckoe cojiepyKaHue
Kypca HE OCBOCHO, HEOOXOIUMBIC
MPAKTHYECKHE HABBIKK PaOOTHI HE
c(OpMUPOBaHBI,  BBHITIOJHCHHBIE
y4eOHbIC  3aJaHHWsl  COJEpIKar
rpyObIe OIINOKH,
JIOTIOJTHUTEIbHAS

camocTosTeNbHas ~paboTa  HaJ
MaTepuaioM Kypca He TPUBEICT K
CYIIECTBEHHOMY MTOBBIIIICHHUIO




dopma
NMPOBeIeHUs
MPOMEeKYTOYHOM
arTecTalnu

Cemectp Kpurepun u HOpMbI OLIEHKH

Ka4eCTBa BBITIOJIHCHHS YYEOHBIX
3aJIaHUN




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi JuTeparypa

Tun (yueOHunk, yuedHoe

KoanuecTBO B

Ne nocooue, y4edHo- Hay:mon
u/n ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) MeTouuecKoe mocobue, T'ox m3nanus oudauorexe /
NpaKTHKYM, Ap.) HaumeHoBaHue
IbC
1 Bepumnaun B4, AHanuThueckass  XUMUSA [ ODJIEKTPOHHBIN Y4aeOHuK 2022 OBC «Jlanb»
Bnacosa U.B., pecypc]: yue6nuk / B. U. Bepmmaun, U. B. https://e.lanbook.c
Huxudoposa N.A. Bnacosa, . A. Hukudoposa. — Uzn. 4-e, om/book/187750
crep. — Cankr-IletepOypr : Jlanp, 2022. —
428 c. : wmn - (YueOHUKH [T BY3OB.
Cnenunanpaas surepatypa).URL: — ISBN
978-5-8114-9166-7.
2 Cytsrun B.M., DU3UKO-XUMHUUYECKUE METOIBI YyebHoe 1mocodue 2018 9BC «Jlaup»
JIsmkoB A.A. WCCIICIOBAHMSI TTOJIUMEPOB [ DIEKTPOHHBIH https://e.lanbook.
pecype] : yaeb. mocodue / Uzn. 3-e, ucnp. — com/reader/book/
Cankr-IlerepOypr : Jlanp, 2018. - 140 c. : 99212
un. — (YueObnuku st By30B. CrienaibHas
nuteparypa). — ISBN 978-5-8114-2712-3
3 | Ileperonyas O.B., [IpakTHKyM MO aHAJIUTUYCCKONH XHUMHH. YuebHoe mocobue 2017 9BC «IPRBook»
Coxkomnosa C.A. OU3NKO-XMMUYECKHE  METOJbl  aHalu3a http://www.iprbo
[DnexTponHbIii pecype] : yueb. mocobue / okshop.ru/72731.
Boponex. roc. arpap. yu-T uM. mneparopa html
ITerpa I. — Boponex : BI'AY um. Iletpa I,
2017.-100 ¢
4 | Cocr. Cynpauna T.U. AHanmuTHyeckas ~ XuMUA U (DU3UKO- JlaGopaTopHbIit 2018 9BC «IPRBook»
XUMHYECKHE METO/IBI aHaiM3a IIPaKTUKYM http://www.iprbo
[DnexkTpoHHBIN pecypc] : TabopaTOpHBIN okshop.ru/70757.
npaktukyM /: Al Ilm Op Meaua, 2018. — html
118 c. : mi. — ISBN 978-5-4486-0057-9.
5 I'aneeB A.A. u ap. AHanuTU4YecKass  XUMHUSA  [DIJIEKTPOHHBIN YyeOHMK 2019 OBbC «Jlanby»



https://e.lanbook.com/book/187750
https://e.lanbook.com/book/187750
https://e.lanbook.com/reader/book/99212
https://e.lanbook.com/reader/book/99212
https://e.lanbook.com/reader/book/99212
http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/70757.html
http://www.iprbookshop.ru/70757.html
http://www.iprbookshop.ru/70757.html

Tun (yueOHunk, yuedHoe

KoanuecTBO B

Ne nocooue, y4edoHo- Hay:mon
u/n ABTOpPBI, COCTABUTEH 3araaBue (3aroJjioBoK) MeTouuecKoe mocobue, T'ox m3nanus oudauorexe /
DpaKTHKYM, Ap.) HaumeHoBaHue
£):e
pecypc] : MeTonbl pa3[elieHus BEUIeCTB U https://e.lanbook.
THOpUIIHBIE METONbI aHaiMu3a: y4YeOHUK / com/book/11389
Cankr-IlerepOypr : Jlans, 2019. — 332 c. : 9
un. — (YueObnuku st By30B. CrienaibHast
nuteparypa). — ISBN 978-5-8114-3394-0.
8.2. lonoHuTEIBHAS IUTEPATYPA
Tun (yueOHuk, yueOHoe Konnqecnio i
Ne nocooue, y4eoHoO- Hay-nou
u/n ABTOPBI, COCTABUTEIH 3ariiaBue (3aroJi0BOK) MeTouuecKoe mocobue, I'ox u3panus ondamnorexe /
HPaKTHKYM, Ap.) HaunmeHnoBanme
IbC
VYereiHok FO.A. Jlexuun 1O CHEKTPOCKONMM  SIAEPHOTO YuebHoe nmocobue 2016 OBC «IPRbooks»
MarHutHoro pesonanca. Y. 1. (Boxmnbit
Kypc) / Mocksa : Texnocdepa, 2016. — 292
1 c. — (Mup xumum). — URL: . - Pexum
nocrymna: IludpoBoit  oOpazoBarenbHBIN
pecypc IPR SMART. — ISBN 978-5-94836-
410-0. — TekcT : 2IEKTPOHHBIH.
[Ipeu D., broonbemann @., | Onpenenenre crpoeHuss opranudeckux | CrnpaBoyHOE MocoOue 2006
Addonpre K. coenuHeHnil = Structure Determination of
Organic Compounds Ta0JIUIIBI
1 CIIEKTPAJIbHBIX JAaHHBIX / mep. ¢ anri. b. H.

TapaceBuua. — Mocksa BMHOM.
JlaGopatopus 3uanuit : Mup, 2006. — 439 c.
— (Metonsl B xumun). — Ilpenm. yxkas.: c.



https://e.lanbook.com/book/113899
https://e.lanbook.com/book/113899
https://e.lanbook.com/book/113899

Tun (yueOHunk, yuedHoe

KoanuecTBO B

HAy4YHOM
Ne nocooue, y4e0HoO-
u/n ABTOpPBI, COCTABUTEH 3araaBue (3aroJjioBoK) MeTouuecKoe mocobue, T'ox m3panus oudauorexe /
DpaKTHKYM, Ap.) HaumeHoBaHue
9bC
411-428. — bubnuorp. B konie . — I[SBN
5-94774-572-0. — ISBN 5-03-003586-9 :
322-00. — TeKCT : HeMmOCPEICTBEHHBIH.
Kebenrser A.H., Anamutnyeckas  Xumud.  XUMHYECKHUE VuebHoe mocobue 2014 9BbC
XKepnocek A.K., MEeTO/bl aHanu3a [DIeKpoHHbIH pecypc] : «ZNANIUM.CO
Tanyts U.E. yueb. mocobue / 2-e u3a., crep. — MHUHCK : M»
2 HoBoe 3manue ; MockBa : MH®DPA-M,
2014. — 542 c¢. : wn - (Bsicuee
obpaszoBanue. bakamaBpuat). — ISBN 978-
5-16004685-3.
3 Illexonauua T.B., DUBHUKO-XMMHUYECKHE OCHOBLI W 00IIHE YyebHoe mmocoodue 2017 OBbC «JIaup)
OnbxoBatoB E.A., MPUHLMIBL  T1epepabOTKH  PacTUTEIHLHOTO
Crenosont A.B. CBIpbs  [DIEeKTPOHHBINA pecypc] yueO.
nocobue / CanktlleTepOypr : Jlanp, 2017. —
208 c. : wi — (YueOHUKH 171 BY30B.
CrneunansHas aurepatypa). - ISBN 978-5-
8114-2697-3.
4 | JlebyxoB B.U. Okapa A.U., | ®u3nKo-XUMHUYECKHE METO/IbI YueOHUK 2012 OBC «Jlanb»

ITaBmrouenkona JI.II.

WCCIIEIOBaHUSL [ DJIEKTPOHHBIA pecypc|
yuebnuk / Cankr-IlerepOypr : Jlans, 2012.
— 480 c. : un. — (Y4ueOHUKM AN BY30B.
CrneunanbHas IUTEPATYypa).

— ISBN 978-5-8114-1320-1.




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

- byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc| : MHOTOMPEAMET. Hayd. KYpH. /
00O «/HHOBaMOHHO-U3MaTeNbCKUN JOM «byTiepoBckoe Hacieaue». — DJIEKTPOH. JKypHal. —
Kazanp : OOO «/HHOBanMOHHO-U3AATENbCKUN O0M «byTiepoBckoe Hacieaue», 1999- . Pexum
JOCTyTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHUs B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc| : MexIyHap.
Hayd. xxypH. / Cubupckoe otaenenue PAH. — Dnektpon. xxypHai. — HoBocubupck : M3gaTenbcTBO
CO PAH, 1999- . Pexxum noctyna K xypH. http://www.sibran.ru/journals/Hviur/

— Oriental Journal Of Chemistry. HayuHblii perieH3upyeMblid >KypHAJI OTKPBITOTO
noctyna. Crpana: Uanus. SA3pik: anrmuiickuii. [TyOonukyeT pe3ynbTaThl HaydyHBIX HUCCIEAOBAaHUN B
oOmactu oOmied XUMHHM, OMOXMMMHU, CIHEKTPOCKOIIWH, XMMHUHU OKpYyKarouiei cpeabl. Jlocrymnen
nmoTHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

8.4. IlepeyeHb MporpaMMHOro odecrnedeHus

Ne Haumenopamue IO PexBu3uTHI IIOFOB?pa
n/n (naTa, HOMep, CPOK JAelCTBHA)
1 Windows Horosop Ne 690 ot 19.05.2015r., cpok
JecTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 0eccpouno; Jloroop Ne 727 ot
20.07.2016r., cpok AeHCTBUS - OECCPOTHO

8.5. Onucanue MaTepUAJIbHO-TEXHUYECKOM 0a3mbl, He00X0 1Mo A
oCylIecTBJIeHHS 00Pa30BaTeIbLHOIO NMPoUecca Mo AUCHMUILINHE

HaumeHoBaHue 000Py10BAHHBIX
y4eOHBIX Ka0MHETOB, J1a0opaTopuii,
MAaCTEePCKHUX U JP. 00beKTOB JJI

NMPOBeIeHUsI MPAKTHYECKUX U IlepeyeHb 0CHOBHOTO 000PY10BaAHMS
JIa00OPaTOPHBIX 3AHATHIH, TOMeLEeHH i
JJIS CAMOCTOSITEIbHOM PadoThI
o0y4yaronuxcs (HoMep ayIuTOPUH)

1 VYuebnass ayautopust i nposeneHus | CTOIBI YYEHUYECKHUE JBYXMECTHBIE
3aHATUN  JIGKITMOHHOTO TWIa. Yd4eOHas | (MOHOOIOKH), CTOJ IPENOJaaBaTeIbCKUM,

ayIATOpPUS I NPOBEICHUA  3aHATUH | CTYI [IPENOAABATEIIbCKUN, JIOCKa
CEMHUHAPCKOTO THMAa. Y4YeOHas ayauTopwsl | ayJUuTOpHAs (menoBas), Tabnuia
TUTS KypCOBOTO npoeKkTupoBanus | MeHeneena.

(BBITIOJTHEHUSI KYPCOBBIX padoT). YueOHas
ayIUTOpUsl NS MPOBEAECHUS TPYNIIOBBIX U
WHIUBUIYAIbHBIX KOHCYJbTAlMKA. Y4eOHas
ayquTopus Ul TPOBEACHMSI  3aHATUH
TEKYIIEro KOHTPOJSA M MIPOMEKYTOUYHOMN
aTTECTALIUH.

A-215

2 | JJaboparopusi «AnHamutnuecko xuMuu U | Ctonm 51abOpaTOpHBIA OCTPOBHOW , IMOJKA
(GU3MKO-XMMHUYECKUX METOJOB aHalu3a» | Al  MOCYAbLCTOJbl  JaOOpPaTOpHBy C
VYuebHast ayauTOopus AN TPOBENEHHS | MOJIKOM, MOHKa Hep)KaBerolas, Iedb
1ab0paTOPHBIX padoT. mydenbHass -,  CyIIWIbHBIA  mKad
A-207 Snol58/350, moiliku ¢ cymmiko, mkad



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

HaumeHoBaHue 000Py10BAHHBIX
y4eOHBbIX Ka0MHETOB, Ja0opaTopuii,
MACTEePCKHUX H JP. 00beKTOB J1JI

13‘(1-)1 NpoBe/ieHUs] MPAKTHYECKUX U ITepeyeHb OCHOBHOTO 000PYAOBAHMA
JIa00OPaTOPHBIX 3AHATHIH, TOMeLIeHH i
JJIS CAMOCTOSITEIbHOM PadoThI
o0yuyaronuxcs (HoMep ayIuTOPHH)
BBITSDKHOHM, CTOJIbI MHUCHMEHHBIC, TYMOBI
JUIsL TIOCYZIbI W PpEaKTHUBOB, LEHTPUPYTH
nabopatopubie OIlu-3, aHanuTHYECKHE
Becbl BJIP-200, croner BuOpocToiikue,
doromMeTp (HOTOITEKTPUUECKUNA.  CTOIBI
i puOopoB, MmKapbel UIsT TOCYABl W
pEareHToB,CTON, aKBAaTUCTUILISTOP, BECHI
TEXHUYECKUE, TEXHOJIOTHYECKHE
npucTaBky, criekrpoporomerp CD-103
3 [Tomemenue i camocTosTenbHOM padoTsl | CTon yuyeHWdeckuit - 26 mrT., cTyn - 26

CTYJEHTOB.
I'-401

mT., KoM CTONBl YYEHUYECKHE, CTYIbs
yueHnueckue, I[IK ¢ BbIXOgoM B ceTh
HuTepner.
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