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PABOYASA ITPOTPAMMA JUCIIUTIJINHBI
CrexTpanbHble METObI UCCIIEAOBAHUS
Hanpagnenue noarorosku 04.03.01 Xumust
(npoduie «brooprannueckas 1 MEAUIMHCKAS XUMHUS»)
®opMa NOATOTOBKHU OYHASA

Kypc 2 cemectp 4

sekuuu 36 ygac.

npakTrdeckue 3auaTust 00 gac.

naboparopHsie paboThl 36 Jac.

B TOM YHCJIE C UCIIOJIb30BaHUEM

BCET0 YaCcOB ayAUTOPHOMN HArpy3Kku 72 4ac.
camocrosTenbHas padboTa 72 yac.

B TOM YHCJIE Ha MOJITOTOBKY K 9K3aMeHy 36 yac
KOHTPOJIbHBIE pa0OTHI (KOJUYECTBO) HE MPETYyCMOTPEHBI
KypcoBasi paboTta / KypCcOBOH MPOEKT HE MPETyCMOTPEHbI
3a4eT He NPeyCMOTPEH

JK3aMeH 4 ceMecTp

Pabouas mporpamMma cocTaBieHa B COOTBETCTBHU C TpeOoBaHusIMH DenepanbHOro rocyJapcTBEHHOTO
o0pa3oBaTenpHOro CTaHaapTa mo HampasieHuo noArotroBku 04.03.01 XumMus yTBepKIeHHOTO IPUKA30M
MunucrepcTta oOpazoBanus 1 Hayku PD ot 17 uromst 2017r. Ne671.

Pabouas nporpamMma o0CysxieHa Ha 3aceaHnuy Kadeapbl OPraHn4ecKoi XuMun, npotokosi Ne 763(1/21)
ot «27» staBapst 2021 r.

3aBenyrommii kadenpoit opranndeckoit xumun Kunkos M.E.

Cocrasutens: Cnadko O.10.

BnanuBocTok
2021



ObopoTHast cTOPpOHA TUTYJBHOTO jJucta PIIJ]

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acelaHUM Kadeapbl/IenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBenyromuii kageopoii

(moamucse) (1.0. dammnus)

Il. Padouasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/enapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyromuii kageopoii

(moamch) (1.0. damumus)

111. Pagouyas mporpamMma nepecMoTpeHa Ha 3aceaHuu Kadeapbl/IenapTaMeHTa:

IIpotokomn oT « » 20 1. Ne

3aBenyromuii kageopoii

(moamuce) (1.0. ®amumms)

V. PaGouass mporpaMMa mepecMoTpeHa Ha 3aceIaHUH Kadeapbl/IenapTaMeHTa:

IIpotokomn oT « » 20 1. Ne

3aBenyrommii kageopoii

(oamch) (1.0. damumus)



1. Iean u 3a1a4u TUCUMILIHHBI:

eas:

dopmupoBanue y

CTyJICHTOB

npo(heCcCHOHANBHBIX ~ HAYYHO-

HCCIICAOBATCIIbCKUX HABBIKOB IIO HMCIIOJIB30BAHWIO COBPCMCHHBIX CIICKTPAJIbHbIX
MCTOJ0B JIsI pa3aCJICHUA U I/II[CHTI/I(I)I/IKaI_II/II/I XUMHUYCCKHUX COGI[HHGHHﬁ.

3agaum:

.CDOpMHPOBaHI/IC IMPUHOUIIXAIIBHBIX OCHOB, IIPAKTHYCCKHUX BO3MOXXHOCTEU M
OI‘paHI/I‘IeHI/Iﬁ BAYKHCUILINX I XUMHUKOB CIICKTPAJIbHBIX MCTOJO0B UCCIICIOBAHMA

e O3HAKOMJICHUE C amlMapaTypHbIM OCHAIICHUEM M YCJIOBUSMH MPOBEICHUS

9KCIICPUMCHTA,

e OopMHUpPOBAHUE

3HAHUU

HHTCPIIPCTAINU )41

I‘p&MOTHOﬁ OLCHKH

CIICKTPAJIBHBIX JAHHBIX, B TOM YHUCJIC HY6JII/IKyeMI>IX B HaquOﬁ JIUTCPATYPC,

e DOpMHUPOBAHUE ONTUMAJIBHOTO BBIOOpPA CIEKTPAJIBHBIX METOJOB IS

pemicHusl IIOCTABJICHHBIX 3ada4 MW 3aKJIIOYCHHUA Ha OCHOBAHMH dHAJIM3a U

COMIOCTAaBJICHUS BCEH COBOKYITHOCTH MMCIOIUXCS JaHHBIX.

g ycnemHoro

HN3YyUCHUA

TUCIHUATLINHBI

«CHGKTpaJ'IBHBIG MCTO/bI

HCCICOAOBAHUA» Y O6y"IaIOHII/IXCSI JOJIDKHBI OBITh C(l)OpMHpOBaHBI CICOYIOIIHC
NpCaABapUTCIIbHBIC KOMIICTCHIINH:

e 3HaHUE

OCHOBHBIX

pas3zeioB

aHATMTHYECKOU U (PU3UYECKON XUMHIA.

HeOpFaHHHGCKOﬁ,

OpTaHUYECKOM,

e YMeHue IIPUMCHATH IIOJIYUYCHHBIC IIpU MHN3YUYCHHHW OCHOBHBIX Pa3aciiOB

XMMUHU 3HaHUS K 00BSICHESHHIO CIICKTPOCKOIIMYCCKHUX NaHHbIX.
HHaHI/IpyeMBIe PE3YJIbTAaThI 06y‘-I€HI/I}I 10 AJUCHUIIJIMHC, COOTHCCCHHBLIC C

IJIAHUPYEMBIMU

pe3yJibTaTaMu

OCBOCHMHA

00pa3oBaTenpHOl  MPOTrpamMMBlI,

XapaKTepu3yroT GOPMUPOBAHUE CIAEAYIOIMINX KOMITETCHIIUMA:

Twum 3amag Kong wm wammenoBanmne
YHUBEPCAIbHON Kon m HauMeHOBaHME WHIMKaTopa
KOMIIETEHIIH JOCTHKEHHSI KOMITETEHIINU
(pe3ynpTaT OCBOEHHUS)

Hayuno- [IK -1.1 IInanupyer OTAENIbHBIE CTaIUU
v . I1K-1 Criocoben Py a A
UCCIIeI0BaTEIbCKHI UCCIENOBaHUSl TpPU HAIWYUK  OOIIEro

BBIOMpATh U

riana HYP

UCTIONTb30BaTh 12T

TEeXHUYECKUE CPEACTBA U ~--4 1 OTOBHT SJICMCHTRI

MeTObI Herbrratuil s | ACOKYMEHTAIIH, IPOCKTHI rmaHI(;]Ia/I %

periens MIPOTPaMM OTAEIBHBIX ATATIOB

HCCICAOBATCIECKUX [1K -1.3 BeIOMpaeT TEXHUYECKUE CPENCTBA

3a/lad XUMIICCKON U MeToAbl WChbITaHuii (M3  Habopa

HalpaBICHHOCTH, MMEFOIIMXCS) [T PELIEHHUS TTOCTABIEHHBIX

MIOCTABJICHHBIX 3anaq HUAP

CIEeUAINCTOM Oonee

BBICOKOU KBATM(DUKAIMY | [TK-1.4 [OTOBUT 0OBEKTHI HUCCIIENOBAHUS
TexHonornyecKuit I1K-3 Cnocoben [IK-3.1 Ilnanupyer OTAENbHBIE CTagUU

BI)I6I/IpaTI) TEXHUYECCKUC

HUCCIICAOBAHWA TIpU  HAJIWYHUU O6HIGFO




Tun 3amag

Kon wu HammeHOoBaHMe
YHUBEPCAIBHOU
KOMITETEHIINH
(pe3ynbTar OCBOCHUS)

KOII U HAaWMMCHOBAHUC HWHIAWKATOPA
JOCTHXXCHUA KOMIICTCHIINH

CpE/CTBA H METOJIbI
WCTIBITAaHUH TSI PEIIICHUS
TEXHOJIOTMYECKHX 337124,
IIOCTaBJIEHHBIX
CIIELIMAJIMCTOM O0JjIee
BBICOKOM KBaTH(PUKALIUT

mwiana HUOKP

[TK-3.2I'0TOBHT 351€MEHTHI JOKYMEHTALIUH,
MPOEKTHI TUTAHOB W MPOTPaMM OTACIbHBIX
starroB HUOKP

[1K-3.3 BeiOupaer TeXHUYECKUE CpENICTBA
W METOIbl WCHbITaHWKA (M3 Habopa
VMMEIOIIUXCS) JITIST PEIICHHSI TOCTABICHHBIX
3agau HUOKP

T1K-3.4 'oTOBUT OOBEKTHI UCCIIENOBAHUS

TexHonornueckuit

ITIK-4 Criocoben
OCYIIECTBIISTh KOHTPOJIb
Ka4yecTBa ChIpPbS,
KOMITOHEHTOB U
BBIIIYCKAEMOM
MPOJYKLUH XUMHUUECKOTO
Ha3HAYEHUs], IIPOBOJUTH

[1K-4.1 Beimonnser CTaHJapTHBIE
Olepaluil Ha BBICOKOTEXHOJIIOTHYECKOM
0o0OpyIOBaHUM  JUISI  XapaKTEPUCTHKU
ChIpbSl, IPOMEKYTOUHOM M KOHEYHOH
IPOAYKIIMH XUMUYECKOT0 IPOU3BOJICTBA

NaCIIOPTU3ALMIO
TOBapHOU ITPOYKIINH

[IK-4.2 Cocrasisier IIPOTOKOJIBI
UCIBITAaHUM,  Maclopra  XUMHUYECKON
OPOAYKLIMM, OTYETHl O BBIIOJHEHHON

paboTte 1o 3a1aHHON opme

KO[[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXXCHUA KOMIICTCHIIHN

HanMmenoBanwue mokasaress OleHUBaHUS
(pe3ynbrara 0o0yueHus: 0 JUCIUILINHE)

[1K-1.1 IInanupyeT oT/eNIbHBIE
CTaJIM1 MCCIIEI0OBAHUS IPU HATMYUHU
obmiero riana HUP

3HaeT OCHOBHBLIC MCTOABI IINIAHUPOBAHUA HCCICIOBAHUA
CIICKTPAJIbHBIMU MCTOAAMHU

YMeeT OoCylIeCTBIATh IJIAHUPOBAHUE OTAECIBHBIX CTaIuil
CHEKTPAbHOTO HCCIENIOBAaHUS TpU HAIUYUH  OOIIETro
mitaga HUP

Bnaneer METOJaMM CHUCTEMATHU3alluKU OTACIbHBIX cTagui
CIICKTPAJIBHOTO HCCJICAOBAHUA B paMKax O6H.[CFO IJIaHa
HIP

[TK-1.2 T'0TOBHT 31IEMEHTHI
JIOKYMEHTAIUH, POEKTHI IJIAHOB 1
Iporpamm OTAenbHbIX 3Taros HUP

3HaeT 5JIEMEHTHl JOKYMEHTAllUW, MPOEKTOB IUJIAHOB U
MpOrpamMm OTAENbHBIX 3TanoB HUP

YMeeT roTOBUTh JOKYMEHTALUIO, IPOEKTHI U MPOrpamMMBbl
oTaepHBIX dTanoB HUP

Bnageer HaBplkaMM = TOATOTOBKH
MpOrpamMm OTAENbHBIX 3TanoB HUP

AOKYMCHTAIlUKU U

[1K-1.3 BeiGupaer TexH1uyecKkre
Cpe/ICTBa M METO/IBI CIIBITAHUH (13
Ha0opa MUMEIOIINXCS ) IS PELIEHUS
nocrasieHHbIX 3a1a4 HUP

3HAaeT TEXHHYCCKHUE cpeacrtBa U METOJbL HUCIIBITAHUN C
HCIIOJIB30BAHUEM CIICKTpPaJIbHBIX METOJ0B

YMeeT BBIOMpaTh TEXHUYECKHE CPEICTBA M METOJbI
WCTBITAHUN C HMCIOJIb30BAHUEM CIIEKTPAJIbHBIX METOJIOB
JUISL pEHIEHUs OCTaBJIEHHbIX 3a1a4y H1P

Bnaneer HaBbikaMM pabOThI ¢ TEXHUUYECKUMHU CPEICTBAMU
Y METOJIAMH HCIIBITAHUN C UCIIOJIb30BAHUEM CIEKTPAIbHBI
METOZOB s pelienus 3agay H1P




Kon n HaumeHoBaHre HHIUKATOpa
ITOCTHIKEHUS KOMIIETEHIIUU

HaumenoBanue rmokasaressi OLleHUBaHUS
(pe3ynbTara 00yueHus 0 TUCITUILINHE)

[1IK-1.4 T'oToBUT OOBEKTHI
HCCJIEIOBAHUSI

3Haer mpaBwia pabOThl C XUMHUYECKUMHU BEIIECTBAMU C
COOJIIO/ICHHEM HOPM TEXHUKH 0€30IIaCHOCTH

YmMmeer T'OTOBUTH 00BEKTHI HUCCICI0OBaHUA JJIA
CIICKTPAJIBHOI'O UCCIICJOBAHUA
Bnaz[eeT HaBbBIKaMH HpO6OHOI[FOTOBKI/I 00BEKTOB

CIICKTPAJIbHOTO HCCICAOBAHHUA C C06HIOIICHI/ICM HOpM
TEXHUKHU 0€30I1aCHOCTHU

[1K-3.1 [Tnanupyer OTACIbHBIE
CTa/INM VICCIICIOBAHUS TIPU HAJTMIUU
o6mero mana HUOKP

3HaeT OCHOBHBIC MCTOABI INTAHUPOBAHUA CIICKTPAJIbHOI'O
HUCCICIOBAaHUA

YMeeT OCyIIeCTBIISATh TUIAHUPOBAHUE OTICIBHBIX CTaIui
CHEKTPAILHOTO HCCJCNOBAaHUS TPU HAIWYUH  OOIIETO
mwrana HUOKP

Biageer meromamMu cucteMaTu3alMM OTACIBHBIX CTagui
CIEKTPAJIBHOTO HCCIIEJOBAaHUS B paMKax OOLIEero IjaHa
HUOKP

IT1K-3.2 I'oTOBHT dIIEMEHTHI
JOKYMEHTAI|H, TPOCKTHI TIAHOB U
MPOTPaMM OT/AETIHHBIX 3TATOB
HUOKP

3HaeT 5JIEMEHTHl JOKYMEHTAlUH, IPOEKTOB IUJIAHOB U
nporpamm otaenbHbIx 3tanoB HUOKP

YMeeT roToBUTh JOKYMEHTALMIO, MPOEKThl U MPOrpaMMbl
otaenbHbix dtatoB HUOKP

Brnageer HaBblkaMM — TOATOTOBKHU
nporpamm otaenbHbIx 3tanoB HUOKP

AOKYMCHTAIlUKU U

[1K-3.3 BeiOupaer TexHuuecKkne
Cpe/ICTBa M METO/Ibl UCIIBITAHUH (U3
Habopa UMEIOLIUXCS ) AJIS peILICHHSI
noctaBiaeHHBIX 3am1a1 HUOKP

3HaeT TEXHHYECKHUE cpeacrtsa U METOJbL HUCIIBITAHUU C
HCITIOJIb30BAHHUEM CIICKTPAJIbHbBIX MCTOJ0B

YMeer BbIOMpATh TEXHUYECKHE CPEACTBA U METOJIbI
HCIBITAHUN C HCIOJIb30BAHUEM CIIEKTPAJbHBIX METOJIOB
JUTsl peteHus nocrasiaeHHbix 3aaad HUOKP

Brnaneer HaBbikaMu paboOThI C TEXHUYECKUMHU CPEICTBAMU
U METOAAaMH  UCHBITAHMM  C  MCIOJB30BaHUEM
CHEKTPaJIbHBIX METOJ0B JUIs perienus 3angady HUOKP

ITK-3.4 T'oTtoBUT OOBEKTHI
KUCCIIEIOBAHUSA

3HaeT IpaBHJIa pa6OTBI C XMMHWYCCKHMMHU BCIICCTBAMU C

cOONIOIGCHUEM  HOPM  TEXHUKH  O€30MacHOCTH B
CHEKTPAJIbHOM aHaJIN3e
YMeer  TOTOBUTH  OOBEKTHI  HWCCIACAOBAHHUS [T
CHEKTPabHOM aHaIn3a
Bnageer  HaBbIkKamMu  TPOOOIMOATOTOBKH  OOBEKTOB

CIICKTPAJIBHOTO HCCICAOBAHHUA C CO6J'IIOI[GHI/ICM HOpM
TEXHHUKHU 0€30MacHOCTH

[1K-4.1 BeimonHseT cTaHgapTHBIC
olepanuy Ha
BBICOKOTEXHOJIOTHTYECKOM
000pyIOBaHUM ISt
XapaKTEPUCTUKHU CBIPbS,
IIPOMEKYTOYHOU U KOHEYHOU
MPOAYKIIMH XUMUYECKOTO

3HaeT  yCTPOWCTBO o0OpynoBaHUST U METOABI
CIEKTPAJbHOIO aHalu3a ChIpbs, MPOMEKYTOUHOM U
KOHEYHOH MPOAYKIIUH XUMHUYICCKOI'0 IMMPOU3BOACTBA

YMeeT  BBIIOMHATH ~ CTaHAApTHBIE  ONEpalMM  Ha
BBICOKOTEXHOJIOTUYECKOM ~ CHEKTPAJIbHOM  000pYJOBaHUH
JUIl XapaKTEPUCTUKH ChIPbs, IPOMEKYTOUHOW U KOHEYHOU
MIPOAYKIIMH XMMHUYECKOTO MPOU3BOJICTBA




Kon n HaumeHoBaHre HHIUKATOpa
ITOCTHIKEHUS KOMIIETEHIIUU

HaumenoBanue rmokasaressi OLleHUBaHUS
(pe3ynbTara 00yueHus 0 TUCITUILINHE)

IMPONU3BOACTBA

Brnaneer HaBbikamu pabOTBHI Ha BBICOKOTEXHOJIOTHUYECKOM
CHEKTPaIbHOM 000PYJOBaHUH

[1K-4.2 CocraBisieT mpoTOKOJIbI

3HaeT QOpMBI MPOTOKOIOB CHEKTPAIBHBIX HCIBITAHUH,
nmacropra  XMMHYECKOM  MPOMYKIUH,  OTYETOB O
BBITIOJIHEHHOM paboTe

WCIIBITaHUH, TACIIOPTa XUMUYECKON
IIPOAYKLMH, OTYETHI O
BBITIOJITHEHHOM paboTe 1o 3a1anHoi

VYMeeT cocTaBIsITh IIPOTOKOJIbI CIICKTPAJIbHBIX I/ICHBITaHI/II;'I,
MacrnopTa XHMUYECKOH MPOAYKIIUH, OTYETHI O BBIMOTHEHHON
pabote o 3amanHol hopme

dbopme

Buianeer HaBBIKAMU oopmienus pe3ynpTaToB
CIIEKTPAIbHBIX HUCHBITAaHUW B BHUJAE JOKYMEHTALUH
3aJaHHOH (POPMBI

Il. TpyaoéMKoCcTh TMCUMILUIMHBI U BUAOB YUeOHBIX 3aHATHI 10 TUCUMUILIHHE

OO6mmast TpyI0eMKOCTh JUCIUILIMHBI cocTaBisieT 4 3auéTHhiX enunul (144

akazgemMuueckux yact).

(1 3a4CTHaA CAUHHUIIA COOTBCTCTBYCT 36 AKaJCMHNYCCKHUM t-IaCElM)

Bugamu yaeOHBIX 3aHATHH 1 paOOTHI 00YYaIOIIETrocs 1Mo JUCIUIUIMHE MOTYT

SABJIATHCH.
O6o03HaueHme Buzp! y4eOHBIX 3aHATHH 1 paOOTH 00y4aIOIIerocs
Jlek Jlexun
JIab JlabopatopHble paboTEHI
IIp ITpakTHueckue 3aHATUS
OK OHnaiiH Kypc
CP CamocrosTenpHast padota 00yyaromerocs B epuoj TCOPETUIECKOro 00y4IeHus
KOHTDOME CamocrosiTenpHast paboTa 00yyaromerocsi 1 KOHTakTHasi paboTta 00yJaromerocs ¢
P MpernojaBareneM B MepHOJl MPOMEKYTOUHOU aTTeCTALIUH

CrpykTypa AMCUUIUINHBIL:

dopma o0ydeHus: — OuHasl.

KonnuecTBo 4acoB 1o BUIaM y4eOHbIX
o 3aHsATHI ¥ paboThl 00yYaroIerocs
= DopMBbl
HaumenoBanue pasnena 3 = o
Ne [ g y © o S POMEXKYTOUHOU
(0} 5y < o A o
) = = = @) &) % aTTecraluu
N4
Paszgen |. Bsenenwue.
0630p ¢buznyeckux
METO/IOB  HCCJIEIOBAHMUS.
Mero AIEPHOTO
1 A /IeP 4 16 12 - - 36 | 36 9K3aMeH
MarHuTHOTO PE30HAaHCA.
Pentrenodasonslii U
PEHTI€HOCTPYKTYPHBIN
aHauu3




Pasnen 1. Macc-
CIIEKTPOMETPHUS u
2 | XpomaTo-macc- 4 10 8
CIIEKTPOMETPHUS

BBICOKOT'O Pa3pelIeHMs

Pazgen Ill.  MeToasl
OINTHUYECKOM
CIIEKTPOCKOITHH.
[To3uTponHo-
AHHUTUJISIMOHHAS
CIIEKTPOCKOITHS.

HUroro: 36 36 - - 36 36

III. CTPYKTYPA Y COJJEP)KAHUE TEOPETUYECKON YACTH
KYPCA
Pasznen |. BBenenune. O630p pusuvyeckux MeTo10B HcciaeqoBanus. Mertox
SIIEPHOT0 MATHMUTHOI'O pe3oHaHca. PeHTreHo(a3oBbIil U
PEHTTreHOCTPYKTYPHbI aHanu3. (16 yac.)

Tema 1. Begenne. O030p BakHeHnx (uU3MeTONAOB MCCIeIOBAHUA (2
yac.)

Hcropus pa3BUTHS METOOB MCCIIENOBAHUS BEMIECTBA. METONBI ONIpEAEIEHUS
¢u3nueckux cBoMcTB. OOIIas XapaKTepUCTUKa W KIacCU(UKAIUS METOJOB.
CHeKTpOCKONMYECKHUE METOMABl AHAIN3a OPraHUYECKHX coenuHeHuH. OCHOBHOE
ypaBHeHue [lnanka. O01acTH 3J€KTPOMArHUTHOTO U3y4YEHHUs, COOTBETCTBYIOILINE
OTIIEIBHBIM BUJAM clieKTpockonuu. [IpeumyinectBa pu3n4ecKkux METONIOB IMepen
XUMHAYECKUMH. MeETOoapl ONpeneneHuss ANEKTPUYECKUX JHIOJBHBIX MOMEHTOB
Mouiekysl. O030p HEKOTOPBIX (PU3UYECKUX METOJOB: SAEPHBIA raMMa-pe30HaHC,
PEHTIE€HO-CTPYKTYPHBIA  aHajuu3, METOAbl  ONTHUYECKOW  CIIEKTPOCKOIUU
(amexTpoHHas, KonebaTeabHass, KOMOMHAIIMOHHOTO PACCESHUS), MHKPOBOJHOBAS
CIIEKTPOCKOIIMS, MACC-CIEKTPOMETPHUs, CIEKTPOCKOIMS SAIEPHOIO0 MarHUTHOTO
pe30HaHCa, CIEKTPOCKOIHsS  DJIEKTPOHHOIO  IIAPAMAarHUTHOIO  PE30HAHCA.
TeopeTndyeckne OCHOBBI MAaCC-CIIEKTPOMETPUYECKUX M CIEKTPOCKOIMYECKUX
METON0B. Mar"HeTro-XuMU4EeCKUEe U JJIEKTPOONTHYECKUE METOIBI, PE30HAHCHBIC
METO/BI.

Tema 2. SInepHblidi MarHMTHBIN pe3oHaHc. Teopernyeckue OCHOBBI.
OcoOennoctu 3xcniepumenta AMP (6 gac.)

Mectro SAMP cpenu npyrux (QuU3MUECKUX METOJOB  HCCIICIOBAHUS
opraHudeckux coenuHenuil. Odnactu npumenenus. Mcropus meroga. [Ipudopst u
oOopynoBanue. MarHuT, OaT4yuvkK, aMmmyibl. biok-cxema cnektpomerpa SAMP.
OxcnepumeHT. [Ipodonoaroroska. JleitepopacTBOpUTEH.

Teopemuueckue ocnosor AMP. OcnHoBbl Teopun SMP-cnekrpockonuu,
CIIMHOBOE COCTOSIHUE SAEp, ITOBEICHHE MArHMUTHOTO MOMEHTa BO BHEIIHEM
MarHuTHOM Tosie. MarauTHble cBoicTBa sjaep. Dddext 3eemana. YpaBHEeHUE
pe3onaHca. Ciydail HermonazeHus B pe3oHaHc. CUTyalus HECKOJIBKUX MarHUTHBIX
MoMeHTOB. CrinHOBOE 7X0. YpaBHeHue binoxa. Cnekrtp. [IpomonbHas penakcamusi.
[Tonepeunas penakcamusi. Bpems penakcauun. CKalIsipHOE B3aUMOJICHCTBUE.



NHBapuaHTHOCTh  MYJbTUIUIETHOCTH. HOMEHKIaTypa  CHOMHOBBIX  CHUCTEM.
JByxcniuHoBbie cuctembl AB u AX. SAnepusiit addext OBepxaysepa.

BpemeHHOE M 4acTOTHOE MpEeCTaBICHUE creKTpa. [[puHIUITBI UMITYJIBCHOM
SAMP-cniektpockonuu ¢ Dypbe-nipeoOpazoBanueMm. Crnajg cBOOOJHOM HHIYKIIMH
(CCH). OmudpoBka cur"ama. Yactora curHana. IludpoBoe paszpemnienue.
Hunamudeckuit auanazod ALIIl. CootHomenue curnan/mym. Onepanuun ¢ CCU.
Metononoruss o00pabotku crnektpa. IloHsTMe 00 OCHOBHBIX NapameTpax:
XUMHUYECKUU CHIBUT, €AUHUIIBI W3MEPEHUS XHUM. CIBUIOB, KOHCTAHTHI CIIHH-
cnuHoBoro B3aumoaeicTBusi (KCCB). HTeHcuBHOCTh cUrHasioB. BHyTpeHHuE U
BHEIIIHUE CTAHJAPTHI.

@DakTOphl, ONpPEACNAIONMEe XHWM. CIABUTH: a) BriusHHe »IEKTPOHHOMN
IJIOTHOCTH HA sipe, 0) BIMSHUE 3JIEKTPOHHOM MJIOTHOCTH HA COCEIHUX aTOMax B)
MarHuTHasi aHU30TPOIUSI aTOMOB U TPYII, ') BIUSHUE BOJOPOJHBIX CBSI3€U, IT)
abdextel pactBoputTensa. Cnektp. MuHpopmanus, copepamasica B Qailnax,
MOJIy4eHHBIX Ha nmpubopax ¢pupmel Bruker.

Tema 3. Sinepublii MarHuTHBIA pe3oHaHc. Cnekrtpockonust AMP Ha
sApax H, ¥c (4 vac.)

Aopa 'H. Xapaxrepuctuku sgpa. JuamasoH XuM. caBuroB. CTaHIapTBhl.
XapakTepHble Juana3oHbl XHMCIABUTOB OCHOBHBIX KJI4CCOB OPraHUYECKHX
coeMHeHU. TaOnuIbl XUM. CIABUTOB. DMIIMPUUYECKHUE KOHCTAHTHI 3aMECTUTEICH.
AJITMTUBHBIE CXEMbl pacueTa XUM. CIABUTOB alu(PaTUYECKUX COCTUHEHHUI,
ojiepuHOB, 3amelnleHHbIX OeH3010B. CHHH-CIMHOBOE B3aUMOJICUCTBUE U
xuMuueckoe cTtpoenue: a) remuHanbHbie KCCB, 0) Bununansabeie KCCB, B)
nanparne  KCCB.  VYpaBHenme Kapruryca. Xumudeckas W MarHuTHas
HSKBUBAJICHTHOCTh  sJIep. YTOUYHEHUE TMapaMeTpoB crnekrpa. Cumynsiusi.
DKCHEPUMEHTAJbHbBIE  METOABl  cnekTpockonuu  SAMP H. CrenuainHbIe
DKCIIEPUMEHTAIIBHBIE METOABI B crnekTpockonuu SMP. Meroasl yrpomeHus
CIIEKTPOB, TMOAABJICHUE, NPEAHACHIINICHUE, JIBOMHON pE30HAHC, CIIBUTAIOLIUE
pearentbl  (mudr-pearentsl). [IpoGnembl  uccienoBaHus  KOH(POpPMAIUU.
OOmennbIe Tiporiecchl B cnektpax AMP: a) BHyTpeHHsIsI AMHAMUKA OPTaHUYECKUX
MOJICKYJ, 0) MEXMOJICKYJISIpHbIE 0OMeHHbIe mpoliecchl. [Ipobiemsl monmydeHus u
perucTpanuu CreKTpoB.

AHopa BC. XapakTepucTuku siapa. JluamazoH xum. caBuroB. CTaHIapTHI.
XapakTepHble JUaANa3oHbl XUMCIBUTOB OCHOBHBIX KJIACCOB OPTaHUYECKHUX
coeMHeHUN. TaOauIbl XUM. CIBUTOB. DMIIUPUUYECKUE KOHCTAHThl 3aMECTUTENICH.
AJITMTUBHBIE CXEMBI pacueTa XUM. CIIBUTOB 3aMeElIeHHbIX 0eH30J10B. KOoHCTaHThI
CIIMH-CIIMHOBOTO B3aMMOJACHCTBUSI. DKCIIEPUMEHTAIBHBIE METO/Ibl CIIEKTPOCKOTTUHU
SIMP °C. Snepusiit adpdext Opepxaysepa. 1D. Crexrp “°C ¢ nomasnennem CCB
o rpotoxam Broad Band (BB). Crextp *C ¢ wactiansiv mogasiaennem CCB 1o
nporonam (Off-resonance). Criexktp “°C 6e3 nogasnerns CCB. Criexrp DEPT.

Tema 4. PenTrenoga3oBblii 1 peHTT€HOCTPYKTYPHbIN aHaau3 (4 yaca).

Teopernueckue 0CHOBBI METOZI0B. Bunl npubopoB. TpeboBanust k 00Opasiry.
OOpazoBanue ¥ BHUJ CHEKTpa. MEXIUIOCKOCTHBIE W BHYTPHUIUIOCKOCTHBIE
pacctostHus. O6JaCTh KOTEPEHTHOTO PACCEUBAHUS.



Pasznen |1. Macc-cnekTpoMeTpHsi H XpOMAaTO-MAaCC-CIIEKTPOMETPHS
BbIcOKOTO0 pa3pemenns (10 gac.)

Tema 1. Benenne. O030p BakHelIIUX pa3HOBHIHOCTEM
HCII0JIb30BaHUSA MeToa Macc-cnekTpomeTpuu. Teopusi meroaa (6 yac.)

Beenenue. Kpatkue cBenenus o Macc-cnektpomerpun. OOpa3oBaHue U BUJ
Macc-crekTpa. MoJeKkysipHble HOHbI, MHOTO3apsIHbIE U METACTaOMJIbHBIE HOHBI.
DONEeMEHTHBIM cocTaB HMOHOB. [IpuHIUMNuManpHas cxema Macc-CIEKTPOMETPA.
CucreMbl HaIlTyCKa: XOJIOAHBINA BBOJI, TOPSYUI BBOJ, MPSIMOM BBOJI. XPOMATO-MAaCC-
crieKTpoMeTpus. MeTo 1l MOHM3AINH: SJICKTPOHHAS HOHU3a1UA, (POTOMOHHU3AIHS,

WOHM3alMg ToJieM, [oyeBas JecopOuus, XHMHYECKas HWOHHU3aLus,
AIIEKTPOCTIPEH, J1a3epHasi JecopOlMs, XUMUYEeCcKass HOHU3AIMS TIPU aTMOCHEPHOM
JaBJIcHUM. PasneneHune HMOHOB: DJIEKTPUYECKUM, MAarHUTHBINA, KBAJAPYIOJIbHBIM,
BPEMSNPOJICTHBI  AHAJIU3aTOpPbl, HMOHHAS JIOByIIKAa. Macc-CIEKTpOMETphl ¢
NBOMHOM  (pokycUpoBKOH. (OCHOBHBIE XapaKTEPUCTHUKH MAacC-CIEKTPOMETpa:
paspearonas CnocoOHOCTh, MaccoBasi 00J1acTh, CIIOCO0 Pa3BEPTKH MacC-CIIEKTpa.
Crioco0bl perucTpaluy 1 NpeacTaBICHUs MacC-CIIEKTPOB.

OHEepreTu4eckoe COCTOSSHUE MOHOB, OOpa3ylolMXcs NpU HOHMU3ALMHU.
[Tpunuun @panka-Kongona. OCHOBHOE U 3JIEKTPOHHO-BO30YXKACHHBIE COCTOSHUSA
MOJIEKYJIIPHOTO MOHA. [Iponecchl neperpyninupoBKy B MaCC-CIIEKTPOMETPHH.

BiusiHME pa3nMyYHBIX METONOB BBOJA W MOHM3ALMU HA BUJ Macc-CIIEKTpa.
Monudukanus macc-criektpa. CrnocoObl MOBBILIEHUS JIETYYECTH COETUHEHHI.

Meron xpomaro-macc-crieKTpoMeTpur. CTBIKOBKA MAacC-CIEKTPOMETpa €
xpomarorpadom. Hupopmanus, mnomydaemas B METOAE XpoMaTo-macc-
cnektpoMeTpur. COBPEMEHHOE COCTOSIHUE METOJIOB MAacCC-CIIEKTPOMETPUU U
XpOMAaTO-MacC-CIEKTPOMETPHH.

Tema 2. O0padoTka U aHaJIU3 Macc-cnieKkTpa (4 yac.)

PacmmdpoBka Macc-ciekTpoB. CTaOWJIbHBIE HW30TONBI M BBIYHMCICHHUE
WHTEHCUBHOCTEH W30TONHBIX MNHUKOB. OmnpenerneHue MOJIEKYJISIPHOrO Beca |
QJIEMEHTHOI'O0 COCTaBa COCIMHEHUS II0 MAaCC-CIIEKTPY HM3KOIO0 paspelieHus.
OmnpeneneHue 3JIEMEHTHOIO COCTaBa II0 MAacC-CHEKTPY HHU3KOTO M BBICOKOTO
pasperienus. PopMaiibHasi HEHACHIEHHOCTb.

[IpumMeHeHne Macc-CIEKTPOMETPUH Ul PELIEeHUs CTPYKTYPHBIX 3aaad
opraHn4eckoil XumMun. OyHKIIMOHAIBHBIE TPYIIIBI, XapaKTEPUCTUUECKUE ITOTEPH U
MTUKH.

Paznen l11. Metoasl onTuueckoii ciekrpockonuu. Ilo3urponno-
AHHUTWISIINOHHAA criekTpockonus. (10 gac.)

Tema 1. UndpaxkpacHas cnekrpockonus (4 yac.)

Brenenue. MonekymsipHas crieKTpockornus. MeToasl Kojie0baTeabHON 1
BpAIlATEJIbHON CIIEKTPOCKONMHU. Y POBHU SHEPTUU U MEPEXOIBI MEKY HUMHU.
[IIxana 3n€KTPOMarHUTHHIX BOJIH U AMANAa30HbI CIIEKTPAJIbHBIX METOAOB. [[nrHa
BOJIHBI, YaCTOTA, BOJIHOBOE YHCIIO, HHTEHCUBHOCTh. CriekTp. ®opma inHuH. 3aKOH
byrepa-Jlam6epra-bepa.

Hngbpakpacuvie cnexkmpor. Uctopuss mertoma. Ilpubopsl. Hcrounuku u
npuemHuku UK n3nydenus. Matepuansl, ucnons3yemoie B UK-o6mactu cnekrpa.
bnok-cxema u mpuHUMD paboOThl ABYXJIydeBOro crekrpodoromerpa. TexHuka



NPUrOTOBICHUsST OOpa3noB aisi aHanu3a. PactBopurtenu. dusnueckue OCHOBBI
Meroaa. MutencuBHoCcTh nornouieHust. [IpaBuina ordopa. @opma mHbpaKpacHbIX
nosioc moryomenusi. KonebaHue MHOroaTOMHbBIX —MoJieKyd. HopwmainbHbie
KOoJeOaHWsT HEJNMHEWHBIX M JIMHEWHBIX MoOJIeKyd. BaneHTHble KojebaHus,
nedopmalimoHHbIe KoeOaHus, 00epTOHBI U KOMOUHAIIMOHHBIE MOJIOCHI.

XapakTepucTUYHOCTh YaCTOT B KOJIEOATENbHBIX CIEKTpax MoJiekyd. O6nacTb
(GYHKIIMOHAIBHBIX TPYIN W objacTh “oTmedyaTkoB nanblieB”. Ilpumenenne MK-
CTHEKTPOB JJIs1 UACHTHU(PUKAIUU OPTaHMYECKUX COCAMHEHUU. ATIAachl U KaTaJloOTH
nH(ppakpacHbIX CHeKTpoB. CTPYKTYpHBIM aHamW3 10 XapaKTePUCTHUICCKUM
yactoraM. KoppelsiiMOHHBIE  JHarpaMMbl  XapaKTEPUCTHYECKUX  YaCTOT.
Mexmonekymsipabie 3QPEKTh U XapaKTEPUCTHUYCCKUE YacTOTHI Tpyni. BiusHue
pacTBOPUTENIST W KOHIIEHTpAIi. BiusHuE BHYTPUMOJCKYJISIPHBIX (DaKTOpOB Ha
XapaKTEPUCTUUYECKUE YACTOThl TPYII: HANPSKEHHE LHUKIA M CTEPUUYECKUE
3 dexThI, MeKTpOHHBIC YPPEKTHI U CONPSKEHKE, TUTMOIBHOE U TPAHCAHHYIISIPHOE
B3aumozeicTeue (3¢GGeKT moiis), BHYTPpUMOJIEKyJsipHasi BojgopoaHas cBsizb (BC).
Paznuuue BHyTpHu- 1 MmexMonekyinsipHoit BC.

Ocob6ennoctu  MK-criekTpoB ~ BaKHEHIIMX  KJIAaCCOB  OPraHUYECKUX
coenuHeHuii. CoupTel, aMuHbl, TNapapuHbl W UKIONapaduHbl, OJedUHBI,
alleTWJICHBI, apOMAaTUYECKUE YTJIEBOJOPOJAbI, NPOCThie 3(PUPHI, KapOOHOBBIC
KHUCIIOTBI U CIIOXKHBIE 3(PUPBI, HUTPUIIbI, HUITPOCOEIUHEHUSI, KETOHBI, aJIbJICTUIbI U
T.J.

Tema 2. DiiekTpoHHAs cieKTpockonus (4 yac.)

MeTonbl 3JIEKTPOHHOM CHEKTPOCKONUU. DJIEKTPOHHBIE YPOBHH JSHEPTHH
opraHuveckux coeauHeHuil. OCOOEHHOCTH YIbTPA(PHOJIETOBBIX M  BHUIAMMBIX
cnexkTpoB mnoryonieHus. [lpuHuunuaneHas cxema  CHeKTpooTOMeTpa H
npurotoBienre oOpasua. Ilornomenue opranndeckux coenuHeHuil. Ilonstue o
xpomogope wn aykcoxpome. Kiaccupukanus dSIEKTPOHHBIX COCTOSIHUM U
nepexo10B. THUMbI MOJI0C NOrolIeHus. BiinsiHue pacTBOpUTENS: MOJOKUTENbHAS U
oTpuUllaTeNbHask cobBaTOXpoMusi. [lornomienne ayKCOXpOMHBIX IPYIIN U MPOCTBIX
xpoMoopubIx rpyrmi. ConpsbkeHHbIE XpOMO(OPBI: TUEHBI, 0,-HEHACHIIIICHHBIC
KapOOHWIIbHBIE COEIWHEHUs, mnoduuHbl W ap. llpaBuna Bynsopna-®usepa.
[IpocTpaHCTBEHHBIE BHYTPH- U MEXKMOJICKYJSpHbIE 3(P(HEKThl B IJIEKTPOHHBIX
criekTpax. OCHOBHBIE THUIIBI 33/1a4, PEIIAEMbIX C MOMOIIBIO Y D-CHEKTPOCKONUU
JUISL  YCTQHOBJIEHUSI CTPOEHUsS  MoOJeKkyld. KoJaudecTBEeHHBbIM aHalIU3 1O
AJIEKTPOHHBIM CHEKTPaM MOTJIOIIECHHUS.

Tema 3. ITo3MTPOHHO-AaHHUTHJISIIMOHHASI clIeKTpockonusi. MeccoayIpoBckasi
WU Y-PE30HAHCHAS CTIEKTPOCKOMHUS (2 YacoB).

Iosutpon (") u nosurponuii (PS) B KOHAEHCUPOBAHHBIX cpefax. X cBoiicTBa n
xapaktepucTuku. Crenuduueckue CBOWCTBA HW AHHUTWIISIUS TIO3UTPOHUS.
Bo3MOXkHBI TIpOLIECChl  AHHUTWJISILIMM W B3aUMOJICUCTBUS MO3UTPOHOB U
NO3UTPOHHsST ¢ BemecTBOM. CyThb METOAOB TPOWHBIX COBIAJEHUMN, YIJIOBOW
KOppeJslMA  AHHUTWJISLIIMOHHBIX ~ KBAHTOB,  JIOIJIEPOBCKOTO  CMEIICHUS
AHHUTWISIUOHHONW TamMa-uHuM. OCHOBBI METOJia U3MEPEHHUS BPEMEHM >KU3HU
MO3UTPOHOB U MO3UTPOHHUS.



Oco0eHHOCTH aHHUTHIIALINA TO3UTPOHUS B KUJKOCTSX («ITy3bIPbKOBAsH MOJIEIb),
B TBEPJIBIX TeMaX (MOJEIb «CBOOOHOTO 00BEMaY, MOACIHH «JIOBYIICK ).
O6mme  cBemeHUss 00  DKCIEPUMEHTAIBHBIX ~ METOJAaX  IMO3UTPOHHOM
cniekTpockonuu. CedeHre MpoleccoB aHHUTHIISIIUY, Y-2-hOoToHHAs, Y-3-hOTOHHAs
anHurwsinus.  CocTostHUE — aToMa  MO3UTPOHHUS.  BausiHue  MarHUTHOTO
noiist (3pdext 3eemana). M3mepeHne BpeMEHM KU3HHM MO3UTPOHOB B BEIIECTBE.
Bpemennon cnexkrp. Meroasl onpeneneHus: BEPOATHOCTH — 3Y-aHHUTHIISILAN
MO3UTPOHA.
MeccbOayapoBckasi WM Y-pe30oHaHCHas criekTpockonusd. Dddext Meccbayspa Ha
aToMax. XMMHWYECKUMH CABUAT M PACLICIUICHUE PE30HAHCHOM JIMHUU. BrusHue
CUMMETPUM OKPYKEHUS Ha XUMHUYECKMM CIBUT U paciiemienue. [Ipumepst
CIIEKTPOB BEIIECTB.
IV. CTPYKTYPA U COJAEP) KAHUE NPAKTUYECKOM YACTH
KYPCA U CAMOCTOSTEJBbHOM PABOTHI
JlaGopaTopubie pa6oThI (36 yac.)
3ansaTusa 1, 2. Ilpunnunsl ucnojb3oBanuss Meroaa SIMP B ycraHoB/ieHMH
CTPOECHHUS OPTaHUYEeCKHX coequHeHMi (8 vac.).

1. O3HakOMJICHHE CTYJCHTOB C TMpUOOPOM U TMpaBUJIAMHU  €T0

IKCITyaTaIlvH,

2. O3HaKOMJICHHE CTYJCHTOB C TPUHIMAIIAMH pEIICHUS 3a7ad 110

SIEPHOMY MarHUTHOMY PE30HAHCY:

a) pacyeT mapaMeTpoB CIEKTpa,

b) OTHECEHHE PE30HAHCHBIX CUTHAJIOB;

C) cOOpKa MOJIEKYJIBI IO CTPYKTYPHBIM (hparMeHTam,

d) paboTa ¢ TabJIMIIaMH CITEKTPAJIbHBIX JaHHBIX

3. CaMocCTOsTeIbHOE PEIICHUE 3a7ad IO CIEKTPOCKOMUU MPOTOHHOTO

MarHUTHOTO pPE30HaHCA.

4, Ananus ciektpoB AMP Bc. OnpeneneHue napameTpoB CHEKTPOB.
3ansitue 3 Pentrenoga3oBblii anaan3(4 yac):

1. O3HaKOMJICHHE CTYIEHTOB C JU(GPAKTOMETPOM M TPABWIAMH €TO

IKCILTyaTallNH;

2. O3HakOMJICHHE  CTYJICHTOB  C  TNPUHIUIAMU  pacHIMPpOBKHU

TU(paKTOrpaMM.

3. CaMocTosTeIbHOE pelIeHHE 3a1a4.

3ansaTus 4, S. Ucnosib30BaHune METOa MACC-CIIEKTPOMETPUHM B CTPYKTYPHOM
anaju3se (8 uac).

1. 3aiauu 1o ONpeEICHHUIO AIEMEHTHOTO COCTaBa COSIMHEHUS 110 MacC-
CIEKTPY HU3KOT'O M BBICOKOTO Pa3pEeIICHHUS.

2. AHaJIN3 Macc-CeKTPOB CMECH COEIMHEHUM.

3. 3agauu 1O OMPEETECHUIO CTPOCHUSI HEU3BECTHOTO COEAMHEHUS IO €T0

MacCC-CIICKTpPY.



4. PaGota ¢ xpomaro-macc-ceKTporpaMMmMaMu, 3alUCaHHBIMH Ha
xpomMmaTto-Macc-ciekrpoMerpe Agilent 6890N ¢ macc-ananuzaropom Agilent
5973N: BBISICHEHHE  KOJMYECTBEHHOTO M  KAa4eCTBEHHOTO  COCTaBa
aHAJIM3UPyEeMOoro oOpasiia.

5. CamocTosITeNIbHOE PEIICHHE 3a]1ay.

3ansaTus 6, 7. MeToabl ONTHYECKOH cieKTpockonuu (8 Jac).
1. 3HAKOMCTBO C  KOPPEISAIMOHHBIMH  TaOJMIIAMH  9acTOT B
KOJI€0ATENbHBIX CIIEKTPAX U MX MPUIOKEHUEM K HHTEPIIPETAIINH CTICKTPOB.
2. Pemienne 3agau no wunTepnpertauuu: HMK-criekTpoB ¢ momomibio
KOPPEISLUOHHBIX TAOJIHII.
3. Pemiennie HAMBUIyanbHBIX 3a1a4 10 uHTeprperanuu MK-cnektpos.
4, VYcTaHOBIEHUE CTPOEHUST HEU3BECTHBIX coenauHeHud no ux HMK-
CIIEKTpaM.
5. Brluncnenue iMHBI BOJHBI, BOJHOBOTO YHCIa W KO3 dUIMEHTa
MOJISIPHOM SKCTUHIMH U3 Y D-CIeKTpOB.
6. Pemenue 3amau 1o wucnosib3oBaHur Y D-CEKTPOB B CTPYKTYPHBIX
HCCIIEIOBAHUSIX.
7. Pemienne 3amau  Ha npaBwio  Bynoppa-®usepa. BimsHue

CONPSDKEHUs, 3aMEIIECHMs, PACTBOPUTENS, IPOLIECCOB MPOTOHUPOBAHUS-
JNEMPOTOHUPOBAHUS Ha Y D-CIIEKTPHI.
8. KoMiiekcHoe Hcronb30BaHue (PU3NYECKUX METOAOB I PEHICHUS
CTPYKTYPHBIX 3aJ1a4.

3ansaTue 8. PoT03/1eKTPOHHAS CIEKTPOCKonus (4 yaca)

1. O3HakoMJIGHHE CTYIeHTOB ¢ mipubopom s 3anucu DPOC u
MpaBUJIaMH €T0 IKCILUTyaTalluH;
2. O3HaKOMIIEHHE CTYACHTOB ¢ NpuHIunaMu pacimdppoku OIC.
3. CaMocTosiTeNbHOE pelIeHre 3a1ad.
3ansiTue 9: IHo3MTPOHHO-AaHHUTHJISIIMOHHASA CIIEKTPOCKOIUA.
MecchayrpoBcKasi WU y-pe30HAHCHAsI ClleKTpockomnusi (4 yac).
1. O3HakOMJICHHE CTYJCHTOB C TpUOOPOM U TIpaBUJIAMHU  €T0
IKCILTyaTalllH;
2. O3HakOMJICHHE  CTYJIGHTOB C  TPUHIUIAMU  paciu@poBKU

MO3UTPOHHO-aHHUTWJISIITUOHHBIX, Y-PE30HAHCHBIX CIICKTPOB.
3. CamocTosITeIbHOE PEIICHUE 3a]1aM.

V. YYHEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

Y4eOHO-METOAUYECKOE oOecrieueHne CaMOCTOSITEIILHOU paboThI
oOydaroruxcst 1Mo AuciuIuimHe «CHeKTpaibHbIE METOJAbl HMCCIENOBAHUSY U



BKJIFOYAET B CeOs:

[Tnan-rpaduk caMmocTosATEILHON padOTHI.
XapaKTepUCTUKa 3aJaHUM JJII CaMOCTOSITENIbHOW paboThl OOYyYalolUXcs U

MCTOANYICCKUC PCKOMCHIAIINH 110 UX BBIIIOJIHCHUIO,

KPUTCPHUH OICHKH BLIITOJTHCHU S CaMOCTOSITEJIbHOM pa6OTI>I.

ILinan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIbHON PadoThI M0 JUCHUIJINHE

Bun IIpumepHbIe
Ne Jara/cpoku N
w/n EEIIONHeHIsE CaMOCTOATEIbHOI | HOpMbI BpeMenn | ®opma KOHTpoOJs
padoThI Ha BbINOJIHEHHE
Omnpoc nepen
[MoxroroBka k HAYaJIoOM 3aHATHS -
1. 1-3 nenenu nabopaTOpHOH 6 uac. VYO-1. Oruer o
pabortam Ne Nel-2 nabopaTtopHoOit
pabote- [1P-6
Onpoc nepen
[TonroroBka k HAyYaJIoOM 3aHATHS -
2. 4-6 nenenu 1ab0paTOPHOi 6 yac. YO-1. Oruer o
paboram Ne Ne3-4 nabopaTopHOI
pabore- I1P-6
Omnpoc nepen
[MonroroBka k HAYaJIOM 3aHATHS -
3. 7-9 Hepenu nabopaTOpHOH 6 uac. VO-1. Oruer o
paboram Ne Ne5-6 nabopatopHoit
pabote- [1P-6
Onpoc nepen
[MonroroBka k HAyYaJIoOM 3aHATHS -
4. 10-12 nepenu 1ab0paTOPHOi 6 yac. YO-1. Oruer o
pabortam Ne Ne7-8 nabopaTopHOI
pabote- [1P-6
Omnpoc nepen
[MonroroBka K HAyaJoM 3aHATHS -
5. 13-15 nenensa 1abopaTopHOit 6 yac. VO-1. Orger o
pabote N9 nabopaTtopHoit
pabote- [1P-6
Omnpoc nepexn
HavajioM 3aHATHS -
6. 16-17 Henennu [ToaroroBka k 6 uac. YO-1. OT‘IVCT 0
UTOTOBOMY OTYETY 1a0opaTopHOit
pabote- [1P-6
Tector [1P-1.
18 nenens 36 gac

Dx3aMeH

3amanue Ha 10M K J1abopaTopHbIM padoram NeNe 1, 2
[IpocMoTpeTs MaTepuan JEKIHUi, JOCTYMHbIE YYEOHHKH M METOAUYECKUE

nocoOust K JabOpaTOPHBIM 3aHITHSAM W TMOATOTOBUTHCS K PEIICHUIO 3a/ad Ha
1
npuMmeHenue Merona SAMP “H B cTpykTypHOM aHanu3e.




3amanue Ha 10M K JabopaTopHoil pabGoTteNe 3

ITpocMoTpeTs Marepuan JeKUMH, Y4eOHUKM U METOJMYECKUE IOCOOus U
HOJIFOTOBUTHCS K BBINOJHEHHIO J1a0OpAaTOPHOM pabOThl IO PEeHTreHO(a30BOMY U
PEHTIE€HOCTPYKTYPHOMY METOJaM HCCIIEIOBAHHUS.

3amanue Ha 10M K JabopaTopHbIM padoram NeNe 4, 5§

[TpocMoTpeTs Marepuan JEKUHH, IOCTYINHbIE YYEOHMKHM U METOAMYECKHE
OCOOMSI K MPAKTUUYECKUM 3aHATHSAM U IOATOTOBUTHCS K BBIIIOJHEHUIO 3aJaHUI IO
NPUMEHEHUIO METOJa MACC-CIIEKTPOMETPUU B CTPYKTYPHOM aHAJIU3E.

3aganue Ha 10M K JabopaTopHoii padore NeNe 6,7

[IpocMoTpeTs Marepuan JIeKIUH, y4YEOHMKHM M METOJMYECKHE Noco0us,
pPELINTh CAMOCTOSITENBHO PEKOMEHJIOBAaHHBIE 33Jaud Il CaMOCTOSTEIbHOIO
pelieHus: U3 yaeOHOro mocoOusi U MOATOTOBUTHCS K BBITIOJHEHHUIO J1a00paTOPHOI
paboThl «MeToAbl ONTUYECKON CIIEKTPOCKOIIHM.

3ananue Ha 10M K JabopaTopHoii padote Ne 8

[TpocMoTpeTs Marepuan JEKUHH, TOCTYHNHbIE YYEOHMKHM U METOAMYECKHE
nocoOMsl K MPaKTUYECKUM 3aHATUSAM U MOATOTOBUTHCA K BBINOJIHEHHUIO IIO
meronam OOC.

3amanue Ha 10M K J1abopaTopHOil padote Ne 9

[TpocMoTpeTs MaTepuan JIeKUMHA, y4eOHUKM U METOJIWYECKHE I0CcoOus,
pPELINTh CaMOCTOSTEIILHO PEKOMEHJIOBAHHBIE 33Jayd U1 CaMOCTOSITEIIBHOIO
perieHus: U3 yueOHOro 1nmocoOusi U MOArOTOBUTHCS K BBIIOJHEHUIO J1a00paTOpHOM
paboThl «I103UTPOHHO-aHHUTHIISIITMOHHAS CIEKTpOocKonus. MeccOay3poBcKasi Hin
Y-pE€30HAHCHASI CTIEKTPOCKOIIHS.

KoHTposbHbBIE 3aJaHuA IS CAMOINIPOBEPKH.

Oo61me BOonpochl
1. Kakuie mpu3HaKy MOJI0KEHBI B OCHOBY JCJICHUS KBl AJICKTPOMArHUTHBIX
BOJIH HA JUANa30HbI U KAKOBBI OCOOEHHOCTH OITHUYECKOTO Jrarna3oHa?

2. Kak cBs3aHO BOJIHOBOE YHMCJIO C JJIMHOUW BOJHEI ?
1) v=2 2) Av = -AMA2; yv=c/h; 4 v=1/A.

3. HauGounbias sueprus tpedyercs:

1) utst BO30YKIEHUS JIEKTPOHOB;

2) nis BO30YKJICHHS KojJeOaHui aTOMOB B MOJICKYJIE;
3) 1uist BO30YXKIECHUS BPAIICHU MOJIEKYIIbI;

4) nnst IepeopUeHTAIIMN CITUHOB S7CP.

4. KakoBO COOTHOIIIEHHUE MEXTY dHEPIUsIMU EKTPpOHHBIX Ee, konedbarenbHbix Ev
Y BpalatenbHbIX Er cOCTOSHMI MOJIEKYIIbI?

1) Ee>Ev>Er; 2)Ev>Er>Ee; 3)Er>Ee>Ev; 4)Er>Ev>Ee.

5. Ilpu paccMOTpeHUH CHIEKTPOB KaKOTO TUMa HEOOXOAMMO YUYUTHIBATH IPUHITUII



®panka-Konnona?
1) UK-. 2) Bpamatensubix. 3) KP-.  4) a5eKTpOHHBIX.

6. B kakux oOnacTax CIICKTpa Ha6J'HOI[aI-0TC$I 3HCKTpOHHO-KOJIe6aTeJH>HO-
BpaliaTCIbHBIC, KOJI€6aT€JII>HO-BpaHlaTeJIBHBIC " BpallaTCJIIbHBIC Cl'IeKTpI)I?

7. B xakux o0JacTsAX CIEKTpa MPOSBISIOTCS MEPEXO0JIbI MEXTY DJIEKTPOHHBIMH,
KOJI€0ATEIbHBIMU M BpAIIATEIbHBIMUA COCTOSTHUSIMU MOJICKYJT?

1) Konebarensupie — B UK-06macth, Bpamarenpapie — B Y @-0051acTH, dJ1eK-
TPOHHBIE — B MUKPOBOJIHOBOM.

2) KonebarenpHbie — B MHKPOBOJHOBOM, dJIEKTPOHHBIE — B Y D-0071acTH,
Bpamiatenbapie — B UK-o6mactu.

3) Kone6atenbubie — B MUK-06mactu, BpamaTenbsHbie — B MUKPOBOJIHOBOM,
ANEKTPOHHBIE — B Y D-001acTH.

4) Konebatenbubie — B Y d-06mactu, anekrponnsie — B MK-o6mactu, Bparia-
TEJIbHBIE — B MUKPOBOJIHOBOIA.

8. MeToibl aHaJIM3a, OCHOBAHHBIE HA U3MEPEHUU TIOTJIONIEHHOTO 00pa3lioM CBETA,
Ha3bIBAIOTCSI:

1) panuomerpueit;  2) abcopOuuomerpueit;  3) dbaroopuMeTpuei;

4) typOunumeTpuei.

KoJie0aTebHasl CIEKTPOCKONNS

1. KonebarenbHbie CIEKTPHI BOZHUKAIOT IIPU B3aUMOICHCTBUM BEIIECTBA :
1) ¢ raMma-u3nydeHueM; 2) ¢ BUAUMBIM CBETOM; 3) ¢ paauoBOIHAMU

4) ¢ UK-uznyuenuewm; 5) ¢ Y D-uznyuenuem

2. Un¢pakpacHbIM CIIEKTpaM MOTJIOLIEHHUS] COOTBETCTBYIOT:

1) aneKTpOHHBIE MEPEXOAbl U3 OCHOBHOTO B BO30YK/IEHHOE COCTOSIHUE;

2) koneOaTeNbHbIE MEPEX0Abl U3 OCHOBHOTO B BO30YKJIEHHOE COCTOSIHUE;

3) DIEKTPOHHBIE EPEXO/IbI U3 BO30YKICHHOTO B OCHOBHOE COCTOSIHUE;

4) BpaiaTeabHbIC MEPEX0/Ibl U3 OCHOBHOTO B BO30YKICHHOE COCTOSIHHE.

3. YactoTa BaJe€HTHBIX KOJICOAHMIA:

1) Gosbiie yem yactora aeopMaliMOHHBIX KOJIeOaHUIH;

2) MEHbIIIE YEM YaCTOTa Ae(POPMALIMOHHBIX KOJICOaHUH;

3) GosblIe yeM yacToTa 1eopManmoOHHBIX KOJIeOaHUl OAHOW U TOM K€ TPyIIIbI
MOJIEKYJIbI;

4) MeHbllIe yeM YacToTa Ae(OpMALIMOHHBIX KOJIEOaHUN OJTHOM M TOU e TPYyMIbl
MOJIEKYJIBI.

4. KoMOMHAIIMOHHBIM pacCcesTHUEM Ha3bIBACTCS PacCesHHUE CBETa:
1) 6e3 U3MEHEHUS YaCcTOTHI; 2) C YBEITUUCHUEM YaCTOTHI;

3) ¢ yMEHBIIIEHUEM YaCTOThI; 4) C USMEHEHHUEM YaCTOTHI.

5. Kakue konebanus monekynsl CO, nposiBnsitorest B UK-criekTpe, a kakue B KP-



criekTpe?

1) [TonHOCMMMeETpUYHOE BaJIeHTHOE KosieOanue v, akTuBHO B KP-cniektpe, a
nedopMamoHHOE V, U aHTUCUMMeTpuuHoe vz — B UK-cnektpe.

2) Bce konebanus vy, v, U v3 aktuBHBI B K- 1 KP-criekTpax.

3) [onHOoCcMMMeETpUYHOE BaJIeHTHOE KosiebaHue v, akTuBHO B UK-criekTpe, a
nedopMaIMoOHHOE V, U aHTHUCUMMeTpuyHOoe V3 — B KP-criekTpe.

4) Bce xonebanus vy, vV, U V3 akTUBHBI ToJIbKO B MK-criekTpe.

6. CKOJIBKO MOCTYHaTEIbHBIX, BpAIIATEIbHBIX U KOJIeOATeTbHBIX CTEIICHEN
CcBOOOJIBI y TeTpadapuueckoid Mosekyibl CH,?

1) IMoctynarensHbIX — 3, BpamaTeabHbIX — 3, KoJebaTenpbHbIX — 9.

2) IloctynarenpHbIX — 3, BpamaTeabHbIX — 2, KonebatenpbHbix — 10.

3) lloctynarensHBIX — 3, BpamaTeabHbIX — 3, KoJeOaTenbHbIX — 3.

4) TloctynaTenbHbIX — 3, BpalaTelIbHbIX — 3, KOJeOaTeIbHbIX — O.

7. CKOJIbKO MOCTYTATENbHBIX, BPAIIATEIbHBIX U KOJIEOATEIbHBIX CTEIIEHEN
cB000bI y IuHEHON MosieKysibl HCN u yrioBoit — H,O? OnunHakoBo Jin y HUX
YHUCJIO OCHOBHBIX YAaCTOT KOJeOaHUi?

8. YKaxkuTe XapakTepHble 0COOCHHOCTH KojicbaTenbHbIX criekTpoB (MK- u KP-)
MIPUBEACHHBIX HUXKE MOJICKYJI:

1) Cl,; 2) HCI; 3) CO;

4) CF,=CH, (TonpK0 BaJIeHTHbIE KOJICOaHUs JBOMHOMN CBSI3H);

5) CH3CH=CHCHj3 (ToJIbKO BaJICHTHBIE KOJIEOAHUS TBOWHOM CBSI3H).

9. OTAM4aroTCs M SHEPTUM TUCCOLMALMU U30TOMHBIX MOJIEKYJ, HanpuMep Hy
D,?

1) DHeprum nucconyanuy OAUHAKOBBI.

2) Ha Bompoc OTBETUTH HENB34, TaK KaK HE IPUBEAEHBI JaHHbIE 00 UX YacTOTax
KOJICOAHHWI1 1 aHTAPMOHUYHOCTH.

3) Dueprus auccouuauuu y D, 6onbie, uem y Hp.

4) Ouneprusa aucconuanuu y H, 6onbiie, uem y Ds.

10. ITposBsitoTcst 11 (AKTUBHBI JIM) KOJIEOAHUS MOJISIPHBIX IBYXaTOMHBIX MOJIEKY
(manpumep HCI) B MK-cnekrpax u cniektpax KP?

1) IIposiBisitorest Tonpko B MK-cnektpax.

2) Ilpossnstores Tosibko B KP-cniekTpax.

3) IIposBisitorest B UK-cniektpax u B criektpax KP.

4) He nposinsitorcst Hu B IK-cniektpax, Hu B criektpax KP.

11. Ilpenckaxute Bua konebatenpbHbIX criekTpoB (K- u KP-criekTpoB) st
JMHENHON MOJIEKYJIbl JUOKCUIA YIJIEpOAa U YKaKUTE TUIIbI KOJIeOaHUM 1Jis
JTAHHON MOJIEKYJIBL.



12. Kakue u3MeHeHusi MpoU30MayT B HH(PPAKPACHOM CIEKTPE MOIJIOICHUS
U3OIPONMUIIOBOTO CHUpPTAa TIOCJIE€ €ro O0O0pabOTKHM XJIOPUCTBIM OEH30MIOM?
13. Kakue wu3MeHeHHs TPOU30UIYyT B HHPPAKPACHOM CIIEKTPE MOIJIOUICHUS
U30IPOIMUIIOBOTO CIIUPTA MOCJE ero 00pabOTKU XJIOPUCTHIM ALIETUIIOM?

14. Kakue OCHOBHbIE H3MEHEHHsI TMPOU3OHUAYT B HUH(PpPaKpacHOM CHEKTpe
MOTJIONICHUS ITUKIJIOTICHTAaHOHA TI0Cie ero 00pabOTKU ITUIICHTIIMKOJIEM B KHUCIION

cpene?

15. Kakne xapakTepHbIe pa3inuuvs MOXKHO OXHIaTh B WH(]paKpacHOM cneKTpe
MOTJIOIICHUSA JUTSL CIEIYIOIINX COEMHECHUH

a) CHgCHzCHzNHz, (CHg)zCHNHZ )41 (CH3)3N
0) (CH3),CH—O-CH(CHs), (CH3)3C—O—-CH,CH; 151 (CH3);C—O-H
B) (CH3)2CH—OH u (CH3)2CH—O—CH(CH3)2
F) CHECCHQCHQCH3, CH3CECCH2CH3 )51 CHECCH(CHg)g

I[) CH3CH:CHCH3, CHZZC(CH3)2, CHZZCHCH2CH3 u (CH3)2C:C(CH3)2

€) IUIPONWIAMHH, aHUJIUH U TPpU(PEHUITaAMHH.

16. B UK-cnektpe monekyinbl CS, HaOm0Aat0TCs ABE OCHOBHBIE 4acTOThI pu 399
n 1552 cm ', a B KP-criektpe — ozua mpu 671 cM *. Ha OCHOBaHMHM 3THX JaHHBIX
YKaXXUTE, KakoBa TIE€OMETPHs MOJIEKYJIbl CEpOYIJIepoJa M Kakue KoyeOaHus
MIPOSIBJISIFOTCS ( AKTUBHBI ) B HK-cnekrpe.
17. Mounekyna aeTujieHa B OCHOBHOM COCTOSIHUM MMEET JIMHEMHOE CTPOEHUE, a B
BO30Y>KJICHHOM COCTOSTHUU MPUHUMAET HEJIMHEWHYIO TpaHC-KoHurypamuto. Oau-
HAKOBO JIM YHCJIO OCHOBHBIX 4YacTOT KOJEOAHWM STUX JIBYX COCTOSTHUI?
18. B wuHdpakpacHOM crHekTpe NOrjoumeHus (2-0KCUAITUI)-IIUKIONEeHTaIUeHA,
MOJIYYEHHOM B TOHKOM CJIO€, UMEETCS IIMPOKasl MOJIOCa IMOTJIOMICHUSI B 00JacTH
3600-3100 cm *. Ilpu 3amucu crektpa B pas6asirennom (0,01 M) pactBope B
YETBIPEXXJIOPUCTOM YIJIEPOJI€ IIUPOKas I0JI0Ca UCYE3aeT U BMECTO Hee
nosiBiieTCs y3kuM muk npu 3600 cM . OGbSICHUTE JaHHbBIC pasnuuus B
HH(]ppaKpacHbIX CIIEKTpax MOTJIOIIEHUS.
19. Mounekyna aneTusieHa B OCHOBHOM COCTOSIHUM MMEET JIMHEMHOE CTPOEHHUE, a B
BO30YXKJICHHOM COCTOSIHUM TPUHUMAET HEJIWHEWUHYI0 TpaHC-KOH(QUTYpaIUIO.
OIuMHAaKOBO JIM YHUCJIO OCHOBHBIX YacTOT KOJEOAHUM HSTUX JBYX COCTOSHHIA?
20. MakcumyM nosocsl nornomenuss OH-rpynnel o-uutpodenona B UK-cnekrpe,
nosiydueHHoM B Tabsetke KBr unu B pazdasnennom pactBope CHCl;, umeet ogny
u Tyxe gacTory — 3200 cM ', a B ciIydae N-HUTPO(EHONA YaCTOTHI MAKCHMYMa
pasHbIC M PABHBI COOTBETCTBEHHO 3325 1 3530 cM . JlaiiTe 0ObsICHEHHE.

DJIEKTPOHHAsI CIEKTPOCKONUsI
1. Coektpam TOIJOMICHWS B  yIbTpaHUOIETOBOM  00JIaCTH  CHEKTpa
COOTBETCTBYIOT:

1) »sneKkTpoHHBIE TEpexoJbl M3 OCHOBHOIO B BO30YXICHHOE COCTOSIHHUE;
2) xose0aTenbHbIE MEPEXOAbl M3 OCHOBHOTO B BO30YXKIEHHOE COCTOSIHUE;
3) DdNeKTpOHHBIE TMEpexo[bl M3 BO30YXKIEHHOTO B OCHOBHOE COCTOSIHHUE;
4) BpamarenbHbIe IEPEXO0/IbI U3 OCHOBHOTO B BO30YKICHHOE COCTOSIHHE.



2. DIEeKTPOHHBIE MEPEeXO0/bl B MOJIEKYJIaX MPOSBISAIOTCS B yJIbTpadUOIETOBON U
BUIUMOM o0acTsax criektpa npuMmepHo ot 100 go 1000 um. KakoBa sHeprus 3Tux
Mepexo/i0B B cMm ?
1) 10 — 100; 2) 100 — 1000; 3) 10000 — 100000; 4) 10 — 100000.

3. DONEeKTpOHHBIE CHEKTPbl BO3HUKAIOT IIPU B3aUMOJCHCTBUM  BEILECTBA!
1) ¢ ramma-uznydeHuem; 2) C BUJIUMBIM CBETOM ; 3) C paJdOBOJIHAMHU ;
4) c UK-uznyuenueM ; 5) ¢ Y D-uzimydeHueMm.

4. Kaxkue AIEKTPOHHBIE Mepexo/ibl 3amnpeIeHbl o CIIUHY:
1) CUHTIIET-CUHTIIETHBIE ; 2) CUHIJIET-TPUIUIETHBIC ; 3) TPUILIET-TPUILICTHBIC ; 4)
JUJIS1 BJIEKTPOHHBIX MEPEXO0B HET 3aMpeTa Mo CIHUHY.

5. KakoBa MYJIBTUIITICTHOCTD 3JICKTPOHHOTI'O COCTOSHHA MOJICKYJIBI, IIpU KOTOPOM

CIIMHBI ABYX QJICKTPOHOB ImapaJuICIIbHBI:
1)1/2:2)1;3)2;4)3.

6. Cpeau  mpuUBEJCHHBIX  HIDKE  TPYNN  Haljaure ayKCOXPOMBI:
1) C=C-C=0; 2) C=C-C=C; 3) -NH2; 4) C=C; 5) C=0; 6) —OH.

7. YBenMYE€HHWE LENH CONPSIKEHUS IOJMEHOB MNpUBOAAT B Y®D-cmekTpe K

1) 0aTOXpOMHOMY CIABUTY 51 TUITIOXPOMHOMY apdexry;
2) 0aTOXpOMHOMY CIABUTY 151 TUIIEPXPOMHOMY addexry;
3) TUIICOXPOMHOMY CIABUTY 17} TUIIOXPOMHOMY ahdexry;

4) rUnCOXpOMHOMY CABUTY U TULIEPXPOMHOMY 3P (DEKTY.

8. BuguMmbiii cBeT mpeacTaBiIseT COOOM  DJIGKTPOMArHUTHOE M3IIyYCHHE,
3aHuMaroriee uarepsai crnekrpa oT 400 o 800 M. OOBsCHHUTE, TOUYEMY MHOTHE
BEIICCTBA HMCIOIME MaKCUMyM TorjomeHus Huxe 400 HM HMHTEHCUBHO
OKpAIIICHBI.

9. DnexkTpoHHBIC CHEKTPHI MOTJIONIeHUs] OyTaHoHa-2 u OyTeH-3-OHa-2 B 00JlacTh
220-350 HM uMeroT oauH MakcuMyM: Tipu 270 M (€ = 17) — crektp A u nipu 315
HM (€ = 28) — cnextp b. Kakomy BeriecTBy NPUHAIICKHUT KaXKIbIi CIIEKTP?

10. B 371€eKTpOHHOM CHEKTpE MOTJIOIIECHHS TpU(PEHWIaMIUHA UMEETCS MoJIoca MpU
227 HM B HEUTpalIbHOM pacTBope. OOBACHHUTE, MOYEMY JaHHAS MI0JIOCA UCUYE3AET B
KHCJIOM PacTBOpE.

11. MoXHO 11 O 3JIEKTPOHHBIM CIIEKTPaM IMOIJIOLIEHUS] KOHTPOJIUPOBATH TEUEHUE
CIIEIYIOUIUX PEaKIMi : a) TMEHOBOM KOHJIEHCAlUK; 0) aJibJI0JIbHOW KOHIEHCAIUY;

B) 230COYETaHUS; T) OOpa30BaHUS alleTaleH; 1) THAPUPOBAHUS APCHOB.

12. OnTuveckas TIOTHOCTh BOJHOTO pacTBopa coeawHeHus X mpu A = 250 HM



cocraBmsier 0,542 mnpu xonmedTtpanuu 0,1 MOmB/T B KIOBET€ C TOJIIUHOM
nornomatomiero ciost 1 cm. Koadduuument nornoimeHus coenuHenuss X paBeH
9000. MzBectHO, utOo X pearupyer mno ypaBHeHuro: X = Y + Z. Haiigute
KOHCTaHTy PaBHOBECHsSI 3TOM PEAKIMH, €CIIU U3BECTHO UTO COEAUHEHUs Y U Z He
MOTJIONIAIOT B 00JIACTH MOMIOMIEHUS X.

13. Ilpu rugpommse S-meTuin-3-xjaop-1,4-rekcaarieHa OBLIM  BBIICICHBI JBa
W30MEPHBIX CIIUPTA. DIEKTPOHHBIA CIIEKTP MOTJIOMIEHUS OJHOTO U3 HUX COACPIKUT
nonocy nipu 223 M (Ig € = 4,4), a npyroro — mosocy npu 236 uwm (Ig € = 4,3).
KakoBo ux ctpoenue?

14. Tlpu HarpeBaHuu 00pasia STUIUKIONCHTAIUCHA (Aye = 247HM, € = 3400) B
teuenun 0,5; 1,5; 2,5; 4 4 B cnekTpe MHOTJIOIICHUS HAOIIOAAETCS YMEHBIICHUE
MoOJIbHOTO Ko3(duimenta mornomenus u cocrasiser 2800, 2050, 1650, 1100
COOTBETCTBEHHO. OrnpenenuTe s KaXJIOro MOMEHTa BPEMEHHM CTENEeHb
MpEBpaIEHUs STWILHUKIONEHTAIUEHAa B €ro JAUMEDP, €CJIM MOCIEIHUM Mpo3paycH
ripu 247 HM.

15. Kakue nu3MeHeHusl B 2JIEKTPOHHOM criekTpe noriomenus akpoigenna CH,=CH-
CH=0 [Myarc = 203 1M (€ = 12000), Ayare = 345 uM (€ = 20)] crenyet 0KuIaTh MPH
pa30aBICHNUN YTAHOJIOM, COACPIKAIIUM CIIEIbI KUCIOTHI?

16. IIponyckanue BogHOTO pacTBopa (hymapara Hatpus npu A = 250 um u 25 °C
cocraBisier 19,2 % nns 5-10—4 monb/n pacTBOpa B KIOBET€ TOJIMIMHOW 1 cMm.
Bbluncnure onTHYECKYIO IIOTHOCTh U MOJIAPHBIN KO3 (ULIUEHT MOTJIOIIECHHS.

17. Kak OyaeTt uzMmeHsTbest Y D-criekTp norioiieHus: GeHosa B BOJHOM pacTBOpe
IIPU U3MEHEHUH KUCJTIOTHOCTH CPENIbl OT CHIIbHOKUCIION A0 IETOYHON?

18. Jlns psima JMHEHHBIX MOJUIUKINYECKUX apOMaTUYECKUX YIJIEBOJIOPOIOB
obomeint hopmynsl CpHospt3  (tme n = 14, 18, 22) B 21MEKTPOHHBIX CHEKTpPax
MOTJIOIIECHHUS] UMEIOTCS MaKCHUMyMbI rorsiorienus mpu 380 uM (g ~ 7900 ), 480 um
(e ~ 11000 ) u 580 u™m (€ ~ 12600 ). CooTHeCUTE HaHHBIC CIIEKTPOB ¢ HopMyIaMH
KHCJIOT.

19. DnekTpoHHBIE CHEKTPHl MOTJOIICHUS METHJIOBBIX 3(QHUpOB OEH30HHON U
(EeHMIIYKCYCHOM KHCIOT uMmeroT B wuHTepBajge 220 — 350 HM uMET OJuH
makcumyM: tipu 260 am (Ig € ~ 2,2) — cnektp A u nipu 285 um (Ig € ~ 3,1) —
cnektp b. Kakomy BelecTBy COOTBETCTBYET KaK/IbIi CLIEKTP?

20. Hns psna venpenenbHbix kucioT CH3(CH=CH),COOH (rme n = 2, 3, 4) B
AIIEKTPOHHBIX CIEKTPAX MOTJIOMICHHUS UMEIOTCS MAKCUMYMBI MOTJIOEHUs ipu 260
oM (¢ ~ 6500), 310 um (¢ ~ 9000) u 330 am (¢ ~ 11000). CooTHECcHUTE TaHHBIE
CIIEKTPOB CO CTPYKTypaMu KHUCJIOT.



21. Kakune u3MeHEHHUs B DJEKTPOHHOM CIIEKTPE MOTJIOIICHUS IUKJIONPONaHOHA
CIeAyeT OXKHUIATh MOCTe THAPATAIIIN?

22. DneKTpOHHBIC CHEKTPHI TMorjoimieHus OyrtaaueHa-1,3 u rekcaaueHa-2,4 B
obmacti 200-250 HM UMEIOT OJIMH MakcuMyM : tipu 217 M (€ ~ 21000) — crniekTp
A u mpu 227 M (¢ ~ 23000) — cnektp b. KakoMmy BemiecTBy NpuHAICKHUT
KaXXbIil CIIEKTpP?

23. B xakom pactBoputene, CCl; wumu CH3CN, Oomnbiie BeposITHOCTb
3apErucTPUPOBATh TOHKYIO KOJIEOATEIbHYIO CTPYKTYpPY 3JIEKTPOHHOIO IEpexoa
pacTtBopeHHOr0 coeauuenus? [louemy?

24. MOXHO M OTJIMYATH METOJAAMH OINTHUYECKOM CHEKTPOCKONUH BHYTpU- U
MEKMOJIEKYJIIPHYIO BOAOPOAHYIO CBSI3b? APryMEHTUPYWUTE OTBET KOHKPETHBIMHU
IIPUMEPAMH.

25. Onpenenute KOHCTAaHTY KETO-CHOJIbBHOW TayTOMEPUM alleTUIalleTOHa s
pacTBOPOB BEIIECTBa B I'eKCaHE, STAHOJIE U BOJE, €CIM B yKa3aHHOW 00JiacTu
MOJISIpHBIN K03 duinimeHT mnorjomenus paseH 11200, 9500 wu 1900

COOTBETCTBEHHO. OObscHure, HOJTyYEHHBIE pE3yJIbTaThlI.
CH3;COCH,COCHj; = CH3;C(OH)=CHCOCH;
Keto-hopma eHoJibHasg (opma

AMakc 275 um (€ ~ 100)  Amaxkc 270 M (e ~12000)

26. B snexkrponHoM criekrpe mnoriomieHus okucu Mesutmia CH;COCH=C(CHj),
(B renrrane) B o6nactu ot 200 ot 400 HM UMEIOTCSL JABE TOJIOCHI MOTJIOIICHUS C
MakcumMymamu nipu A = 230 HM u A = 327 HM, 00yCIIOBJIEHHbBIE COOTBETCTBEHHO
n—o>1* u n—>n* nepexogamu. OOBSCHUTE, KAaKUE€ HU3MEHEHHS MPOU3OMIYT B
CIIEKTpE MOCJIe 3aMEHBI TenTaHa Ha 0oJiee MOJSPHBIN paCTBOPUTEIb.

27. Kakue XapakTepHble HW3MEHEHHsS MPOU3OUAYT B DIEKTPOHHOM CIEKTPE
HOIJIOUIEHMs] alleTOYKCYCHOTO 3(upa IOCIEe 3aMEHbl PACTBOPUTENA: I€KCaHa Ha

BONY?

28. Kakue u3MmeHeHus Mpou3ouayT B Y D-CHEKTpe HUKIONEHTAHOHA TOCHE €ro
00pabOTKH JTUTUHATTFOMUHUUTUIPUIOM ?

29. Kakomy u3 HenpeaenbHbIX n30MepHbIX cUPTOB CeHgO mpuHagiexxut
9JIEKTPOHHBIN CIIEKTP MOTJIOICHUs ¢ MaKcuMyMoM tipu 223 um (€ = 14000 )?
1) CH=CCH(OH)CH,CH=CH, 2) CH=CCH(OH)CH=CHCH3;

3) CH=CCH=CH(OH)CHj; 4) CH,=CHCH(OH)CH,C=CH

5) CH,=CHC(CH3)(OH)C=CH



SAMP-crieKTpOoCKONUA

1. KaKI/IC nu3 l'IpI/IBe,Z[eHHI)IX HUNXKEC SII[Cp HC O6JIa,ZIaIOT MAaromuTHBIMU CBOP'ICTBaMPII
1) BC;2)®F;:3)C; 4)%P;:5) N ;6) 0.

2. YTto Takoe XUMHYSCKHUI CABHUI' U KAKOBLI ITPUYHUHEI €I'O TOSIBJICHUS?

3. KakoMy u3 TpuxJiopnponaHoB npuHajiexut cnektp [IMP, conepskammii nBa
cuHriera’?

4. Onpenenure cTpykTypy yriaeBogopoaa CgHiyy , cnektp [IMP koToporo cocrour
U3 Tpex cuHrieToB npu 1,75, 1,85, 6,0 m.a. ¢ oTHOIIeHUEM 1omaaeit 3:3:1.

5. Coemunenue c Opyrro-dhopmymnoit C,HoON wmmeer B cmektpe [IMP 1pum
CHHTJICTa paBHOM WHTCHCHBHOCTH. YKQXHUTE KAaKOBO BO3MOXKHOE CTPOCHHE
COETUHEHMUSL.

6. Cnoxusiii 3¢pup C4HgO,Cl, maer B cnextpe [IMP cnenyromue curnaist (9,
m.a.): 1,25 (tpumner); 4,35 (kBagpymier); 5,95 (CHUHIJIET); COOTHOIIEHUE
MHTEHCUBHOCTEU curHaiioB 3:2:1. Ykaxurte GpopmMmyiy BeliecTna.

7. Kaxoit Bua umeer cnekrp I[IMP a300ucu300yTHUpOHUTpUIIA, CTPYKTYpHas
dopmyna kotoporo NC(CHj3),CN=NC(CHjz),CN?

8. YKaxuTe 4YHCII0 U XaApaKTEP PE30HAHCHBIX CUTHAJOB B criektpe [IMP 2.2.4-
TPUMETHIINICHTAHA.

9. CKOJTBKO CHUTHAJOB M C KAaKUM COOTHOIIEHHUEM HHTCHCHUBHOCTEH COMEPKHUT
cnextp [IMP 4-metunmnenranon-2-oma-4?

10. B crekrpe IIMP cmecu ranorernpoussoanbix C,H,Cly u C,H,Bry, umerorcs
JIBa OJWHAKOBBIX MO MHTEHCHUBHOCTH CHUHTJIeTa. KakoBbl BO3MOXKHBIE CTPYKTYPHI
KOMITIOHCHTOB?

11. KakoBa ctpykrypa yriesonopona CsHy, B cnektpe IIMP kotoporo nmmeercs
OJIMH CUTHaJI?

12. CKOJIbBKO CHUTHAJIOB M C KAaKHWM COOTHOIIIEHUEM HWHTEHCUBHOCTEH COICPKHUT
cnektp [IMP 2-metunOyranona-3.

13. VYkaxuTe 4YHCIO CHUTHAJIOB, XapakTep paclICIJICHUs CUTHAJIOB W UX
WHTEHCUBHOCTh B crektpe [IMP wmetmnoBoro »sdupa 2-MeTHINPONAaHOBOU
KUCJIOTHI.

14. Coennnenne CsHipp, comepxutr B cnektpe [IMP enuHCTBEHHBIN cUTrHAN npu
0,82 m.1. Onpeaenure CTpOCHUE BEIIECTBA.



15. Ilpenckaxute xapaktep IIMP-cnexktpa sTuimoBoro cmnupra ¢ go0aBKaMu
KHUCJIOTBI.

16. Kakue xapakTepHble pa3inuus MOKHO 0xkuaath B [IMP-cniektpe aiis
CJIEIYIOUIUX COSTUHEHUH :
(CHj3),CHCOOCHj3;, CH3COOCH(CHj3), u HCOOC(CHz)3

17. CKOJIbKO CUTHAJIOB U ¢ KAKUM COOTHOIIICHHEM HHTCHCUBHOCTEH COIEPIKUT
cuektp [IMP 4-metnnnenranon-2-omna-4: (CH3),C(OH)CH,COCH3?

18. VYrmeBomopomy CgHjg cootBerctByer cmektp I[IMP, conepxamuii nBa
cunriera mpu 6 2,1 u 7,2 M.JI. C COOTHONICHHEM HHTCHCHUBHOCTEH 3:2. Y CTaHOBHTE
CTPOECHHE BEIIECTRBA.

19. Apomarunueckuii yriesogopon CgHio mmeer crnenyrommii cnexktp IIMP (9,
m.a.) : 1,15 (tpumner); 2,8 (xBampymiet); 7,15 (yIIMpEHHBIH CHUHIIIET);
COOTHOUIEHHE HMHTEHCHUBHOCTEH curHaioB 3:2:5. VYcCTaHOBUTE CTPYKTypy
BELIECTBA.

20. Coenunenne CsHipp comepxxut B cnektpe [IMP enuHCTBEHHBINH CUTHANI MpU
0,82 m.a. Onpenennute CTpOCHUE BEUIECTBA.

21. Yem otimuarorcs criektpel [IMP anieToHuTpUia U XJI0paneTOHUTpUIa?
Macc-cnneKTpoMeTpusi

1. OObsAcHHUTE, KaK MOXHO OINPEICIUTh MOJIEKYJSPHYI0 MacCcy XUMHUYECKOTO
COCIMHEHHUS I10 €T0 MacC-CIEKTPY.

2. OOBACHUTE, MOKET JIM MAcC-CIIEKTPOMeTp oTiuduTh nousl CoHs™ 1 CHO™ npyr
OT Jpyra, €ciu OH CIOCOOEH aHAIM3UPOBATh HOHBI KOTOPHIE OTJIMYAIOTCS IO
3HaueHusM m/z Ha 1:50000.

3. I3BecTHO Tpu “30MeEpa STHINHPUINHA :

B Macc-criekTpe Kaxkaoro u3 M30MepoB HaOJI0IaeTCs MUK C MACCOBBIM YUCIIOM 92.
JIaHHBIV MUK COOTBETCTBYET CIAEAYIOLIMM HOHAM:

VYkaxure, B MACC-CIIEKTPE KAKOTO U3 TPEX N30MEPOB ATUINUPUANHA UK C
MacCCOBBIM YUCIIOM 92 OyAeT uMeTh HAaMOOJBITYI0 HHTEHCUBHOCTH? [louemy?

4. Macc-cnekTp npomnaHojia UMeeT cienytomui sua m/z = 27(14), 28(11), 29(17),
31(100), 39(6), 41(10), 42(13), 43(4), 45(5), 58(5), 59(15), 60(10). Kakomy wu3
U30MEPHBIX CIIUPTOB OH MPUHAMIEKUT? OOBACHUTE MyTH 00Pa30BaHUS OCHOBHBIX
OCKOJIOYHBIX HOHOB.



I103MTPOHHO-AHHUTWISINMOHHASL __cIeKTpocKonusi. MeccOayIpoBcKasi WU

Y-PE€3OHAHCHAA CHHICKTPOCKOIINSA.

1.

o

Yro Takoe mo3uTpoH (¢) u nosutpouuii (PS) B KOHIEHCHPOBAHHBIX cpeax?
KakoBel ux cBoiicTBAa H xapakTtepuctuku? B uyém 3akimouaroTcs
cnenu(uueckre CBOMCTBA W aHHUTUIISAIUS MO3UTpoHUs? Kakre BO3MOMKHBI
MPOLIECCHl AaHHUTWISIIUNA U B3aUMOJIEVCTBUSA MO3UTPOHOB M MO3UTPOHUS C
BEILIECTBOM?

B u4ém cyTh METONOB TPOWHBIX COBIIAJICHUM, VYIJIOBOW KOPPEISUUA
AHHUTWJISIHIUOHHBIX KBAHTOB, JIOIIJIEPOBCKOTO CMEIICHUSI aHHUTUIISIIUOHHON
ramMmma-IMHUM? KakoBbl OCHOBBI METOJA HW3MEPEHHS BPEMEHHU KU3HU
MO3UTPOHOB U MTO3UTPOHUS?

OCOOEHHOCTH AHHUTWJISIIUM TMO3UTPOHUS B KUAKOCTAX («ITY3BIPHKOBASH)
MOJIeNIb), B TBEPIBIX Telax (MOJAEIb «CBOOOJHOTO 00BEMa», MOJIETh
(JTOBYIIIEKY).

B uém cyth MeToa MeccOay3poBCcKas UM Y-pE30HAHCHAs CIIEKTPOCKOIHA. ?
Oddext Meccbayspa Ha aTomax.

XWUMUYECKUN CIBUI W PACUICIUIEHUE PE30HAHCHOW JHUHUU. BimsHue
CUMMETPHUH OKPYKEHUSI HA XUMUYECKUI CIIBUT U PaCIICIUICHUE.

Peutrenoda3oBnlii 1 PEHTITeHOCTPYKTYPHLINA aHAJN3. PeHTreHo-2JIeKTPOHHASA

ceKTpocKkonusi. ®oT03JJeKTPOHHAA CIIEKTPOCKOIHUS

1.

No ok w

oo

Kak mnpoucxogut audpaxkids MOHOXPOMATHYECKOTO PEHTIE€HOBCKOTO
M3JIyYEHUS HA MOHOKPUCTAJIAX U MOJTUKPUCTAIIIUTAX ?

Kak ommcarh Ha0Op IJIOCKOCTEH, HCIOJB3YS IapaMeTphl 3JIEMEHTapHOM
AYEUKU?

Kak MTHTEHCUBHOCTBH OTPaXKEHUS CBSI3aHA C COJICPKAHUEM STUEHKU?
Hudpakrorpamma nopouka. Ha yto noxoxa audpakunoHHas kKapTuHa?
PeHTrenogazoBbiii 1 peHTT€HOCTPYKTYPHbBIN aHATH3.

Judpakiyst peHTT€HOBCKOTO MOHOXpOMATOIrpahuyecKoro U3IydeHusl.
®opmyna Jlays g pacdera pa3mMepa 4acTUIl U MEXITAKETHOIO PaCCTOSAHUS
B aMOp(QHBIX BellecTBax. YpaBHeHue bparra-Bynbda.

Pacuer MeKCII0EBBIX PACCTOSTHUN B KPUCTAJUIMYECKUX BEILIECTBAX.
Pentreno-snekrponnas CHEKTPOCKOMHUS. DOTOAIIEKTPOHHAS
cnexktpockonusi. Oomue nonoxenusi. OTHecenue nosioc B POI-cnexrpax.

KoMOuHUpOBaHHBIC 321a4U

1. Yto Takoe CTpyKTypHO-TPYIIIOBOM aHAIN3 M HA KAKUX TEOPETUUECKUX
MPEICTABIICHUSIX OH Oa3upyeTcs?



2. C 1OMOUIBIO KAaKOTO THUIA CIEKTPa MOKHO OJTHO3HAYHO MPUIIKMCATH BEIIECTBY
OJIHY U3 CTPYKTYpP MPUBOJIUMBIX HUKE U30MEPOB.
CH,=CHCH=CHCH=CH,; u CH,=CH(CH,),C=CH

3. Hcnosb30BaHKe KaKuX CIIEKTPOB MOMIONIEHUS (K0JIeOaTeIbHBIX WU
AJIEKTPOHHBIX ) HANOOoJIee TPUEMIIEMO TSl pa3IMUEHUs CIASAYIOMUX Tap
COCIMHEHUN:

a) XJI0pOEH30J1 U N-OPOMTOJTYOJT;

0) n-sTundeHon u 2-peHuaTanon?

4.C IIOMOMIBIO KAKHX CIICKTPOB IIPOIIC pa3IndnuTh CICAYIOININE COCTUHCHNA!
a) CH3CH2CECH, CH3CECCH3 n C6H5CECC5H5.

6) CH;CH,CH,CH,CI, (CH3)sCCH,CI, (CH3),CHCH,CI u (CHs)sCClI.

B) CH;CH=CHCOCH;3; u CH,=CHCH,COCHj3;

r) CHyC=CCH(CHs), 1 CH;CH,C=CCH,CHj

I[) CHZZCHCH:CHCH:CHZ n CHZZCH(CH2)4CECH

e) CH=C(CHs)s, CH;C=CCH,CHz u CH=CCH(CHa),

CTpykTypa oT4eTa 10 JIaGopaTopHOM padoTe

OTt4eTsl 10 JIa0OPaTOPHBIM PadOTaM MPEACTABIISIIOTCA B 3JIEKTPOHHOU QopMe,
MIOJITOTOBJICHHBIC KaK TEKCTOBBIE IOKYMEHTHI B peaakTope MSWord.

Otuer no paboTe MOKEH OBITh 0000IIAIONIUM JOKYMEHTOM, BKIIIOUATh BCIO
MH(OPMAIMIO 1O BBINOJIHEHUIO 33JaHUN, B TOM YHUCIE, YpPaBHEHUS PpEaKUuM,
TaOIMIIBI, METOJUKY MPOBEICHUS Ja0OPATOPHBIX OMNBITOB, CIIHCOK JUTEPATYPHI,
pacyeTsl U T. 1.

CTpyKTypHO OT4YET MO JlabopaTOpHOM paboTe, KaK TEKCTOBBIA JTOKYMEHT,
KOMIIJIEKTYETCS IO CIEAYIOIIEH cXeMe:

o  Tumynvuwiti 1ucm — 00A3ameNbHAsL KOMIIOHEHTA OTYETa, IepBasi CTpaHUIa
OT4YeTa, MO MPUHITON JIJIsi TaOOPaTOPHBIX padoT Gopme (TUTYJIbHBIA JIUCT OTYETA
JIOJKEH pa3MelaThes B 001eM (aiisie, Tie mpeACcTaBlIeH TEKCT OTUYETA);

e lcxoouvle OaHHble K 8bINOJIHEHUIO 3A0aHUli — 00s13aTebHAss KOMIIOHEHTA
OTYeTa, C HOBOW CTPAHUIIBI, COJEPKAT YKa3aHUE BapUaHTa, TEMbBI U T.1.);

o (OcHo8Has yacmbs — MaTEpHUANIbl BHITIOJHEHUS 3aJaHUi, pa30oMBaEcTCs MO
pyOpuKaM, COOTBETCTBYIOIIUX 33JJlaHUAM PaOOThl, C UEPAPXUUECKOU CTPYKTYpPOMU:
MYHKTHI — TTOAIMYHKTHI U T. II.

PekomeHyeTcsi B OCHOBHOM 4YacTW OTYE€Ta 3arojloBKU pyOpuk (moapyOpuk)
JnaBaTh UCX0Asd M3  (GOPMYJIMPOBOK 3aJaHuil, B ¢GOpMe OTIIarojbHbIX
CYIIIECTBUTEILHBIX;

® Bbigoobi — 00s3aTenbHAs KOMIIOHEHTA OTYETa, COJEPKHUT 000O0IIaronme
BBIBOJIbI 110 paboTe (Kakue 3a/aydl pelleHbl, OLEHKa Pe3yJbTaTOB, YTO OCBOEHO
IIPU BBIMOJIHEHUHU paOOTHI);



o Cnucox numepamypvbl — 00s3aTelIbHasi KOMIIOHEHTa OT4Ye€Ta, C HOBOM
CTPaHUILbl, COAEPKUT CIUCOK MCTOYHHMKOB, MCIOJIb30BAHHBIX IPHU BHIIOJHEHUU
paboThl, BKJIOYAs AJIEKTPOHHBbIE MCTOYHHUKM (CHMCOK HYMEPOBAaHHBIM, B
COOTBETCTBHH C IMPABUIIAMHU ONMCAaHUsl OnbImorpadun).

Od¢opmienue oryera mo JadoparopHoii padore
Otuer mo mnabopatopHO pabOTE OTHOCHUTCA K KATETOPUU «NUCbMEHHAS
paboma», Oo(OPMISIETCS NO  NpaAsUIAM  OQOPMAEHUS NUCLMEHHbIX padom
cmyoeumamu [{[BDY.
HeoOxoaumo oOpaTuTh BHUMaHUE Ha CIEAYIOUIME aCHEKThl B 0(OPMIICHUU
OTYETOB padoT:
- Halop TEKCTa;

- CTPYKTYpHUpOBaHHE PaOOTHI,

- odopmicHHE 3arojIOBKOB BCEX BHUJOB (PyOpUK-TIOAPYOPHUK-ITYHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUL, NPUIIOKEHH );

- odopmiIeHUE TIEpEUUCIICHUN (CITUCKOB ¢ HyMEpallue Wik MapKUPOBKOM );

- odopmienue TabauL;

- odopmienue wutoctpauui (rpaduku, pucyHku, pororpadun, CXembl);

- Habop u opopMIiIeHHE MaTEMAaTUUECKUX BhIpakeHUH (hopmyin);

- oopMJICHUE CIHCKOB JUTEpaTyphl (OmMOIMOrpaduueckux OmMcaHuii) u
CCBUIOK Ha UCTOYHUKH, IIATUPOBAHUS.

HabGop Tekcta ocyiecTBisieTcs Ha KOMIIBIOTEpPE, B COOTBETCTBUHU CO
CJIEIYIOUTUMU TPEOOBAHUSIMU:
e [euaTh — Ha OJHOM CcTOpoHEe Jucra Oenoil Oymaru Qopmara A4

(pa3zmep 210 Ha 297 MMm.);

® HHTEpPBaJI MEKCTPOUYHBIN — MOJYyTOPHBIN;

e mpudt — Times New Roman;

e pasmep mpudra - 14 nr., B TOM YUCIE B 3arojioBkax (B TaOiuIax
nomyckaercst 10-12 nr.);

® BHIPABHUBAHUE TEKCTA — «TI0 MITUPHUHEY;

® TOJISI CTpaHUIlI - JieBoe — 25-30 MM., mpaBoe — 10 MM., BepxHee u
HIKHEE — 20 MM ;

e HyMepalus CTpaHUI[ — B TPAaBOM HIIKHEM YIJIy CTpaHULbI (A7
CTpaHMII C KHW)XHOW OpHEHTalnel), CKBO3HAas, OT TUTYJIBHOTO JIMCTa JI0
MOCJICTHEN CTpaHUIIbl, apabckuMu 1 pamMu (MEPBON CTPAHUIIEH CUUTACTCS
TUTYJIbHBIN JIUCT, HA KOTOPOM HOMEP HE CTAaBUTHCS, HA CIEAYIONICH CTpaHUIIe
npocTasisiercs mudpa «2» u T. 1.).

® PSXKUM  aBTOMAaTHYECKOTO TEpPeHOoca CJOB, 3a HCKIIOUYECHUEM
TUTYJBHOTO JIUCTA W 3arojIOBKOB BCEX YPOBHEHW (mepeHoc CJoB s
oTAenbHOro ab3ama Onokupyercs cpeactBamu MSWord ¢ momorrso



komauabel «@Popmat» — ab3al mpu  BBIOOpPE OMNIMU  «3alpPETUTh
aBTOMATHYECKHUI IEPEHOC CIIOBY).

Ecnu pucyHok win Tabnuiia pa3MenieHsl Ha Jucte ¢popmara Oosbiie A4, ux
ClIelyeT YYUTBhIBaTh Kak OJHY cTpaHully. Homep cTpaHuubl B 3THX Cily4asx
JIOITYCKaeTCsl He MPOCTAaBJIATh.

Cnucok aUTepaTypsbl U BCE NPUNOIHCEHUs BKIIOYAIOTCA B OOIIYIO B CKBO3HYIO
HYMEpAIHIO CTPaHUI[ pabOTHI.

OBPA3EIl O®POPMJIEHUSA OTUYETA B PABOYEM KYPHAJIE

(moamuch MpenoaBaTelis O I0MycKe K paboTe)
JIABOPATOPHAA PABOTA Ne
Tewma:
L{enb pabOTHI:
Pabora Hauara: OkoHuYEHa:
[1nan paGoThI:
1. Matepuaisl, nocyia u 000py10BaHHE.
2. DTansl MpoJIeIbIBAeMOM pabOTHI.
3. Pucynku u 0603Hau€HHUS.
4. Pe3ynbratsl pabOThI B BUI€ TPAPUKOB U PACUETHBIX TaOIUL.
5. TexHuka 6€30MaCHOCTH.
6. BBIBOIBL.
[Toanuck npenogaBaTess:

Meroanuyeckue peKOMEHIAUMH 10 OPraHu3aluv CaMOCTOATEJIbHOM
padoTHI CTYIEHTOB.

CamocrositenbHas pabota mo guciuiuimHe «CHeKTpalibHbIe  METOJIbI
WCCJICIOBAHUS TIPOBOJIUTCA C IEIbIO YIyOJeHUsI U 3aKPEIUICHUS MOJTYyYEHHBIX B
XOJI¢ JIEKIIMOHHBIX 3aHATUA 3HAHUW W TPUOOPETEHHE HABBHIKOB TIOJb30BAHUS
PEKOMEHAOBAaHHOM JIUTEPATYPOI, HABBIKOB HAYYHOT'O UCCIIEI0BAHUSI.

1. PexomMeHaanmum 1O HWCHOJb30BAHUI0O MATEPHAJIOB  padouei
NpOrpaMMBbl.

Pabouast mporpaMma 3HaKOMHUT CTYIAEHTOB C IPEIMETOM, LEJIAMH, 3aJa4aMHu
Kypca «CrekTpaibHble METOAbI UCCIEAOBAHUS.

B paboueii mporpaMme MpPUBEICHBI COJEpPKAHUE YUYEOHOW AUCIUTLIIMHBI,
TeMaTUYECKUM TUIaH, TUIaHbl MpPaKTUYeCKuX (J1adOpaTOPHBIX) 3aHSITUM, yKa3aHa
HE0OXoIMMas JIUTeparypa.

B MeroguueckoM paszzienie B COOTBETCTBMUM C Yy4e€OHOM MporpamMmon
chOpMYIMPOBAHBl OCHOBHBIE BOMPOCHI TPAKTUYCCKUX 3aHITHHN, HaydyHas W
METOMYECKas IMTepaTypa, JaHbl METOANKHN BBITIOTHEHUS JIA0OPATOPHBIX padoOT U
YKa3aHUSI TI0 UX BBIIIOJIHEHUIO.

2. PexomMeHaanmu 1mo padore ¢ yueOHOM M HAYYHOM JTUTEPATYPOM.

[Ipn mOAroTOBKE K MPAKTUYECKUM 3aHSATHUSM CIEIYEeT KCMIOJIb30BaTh B OC-
HOBHOM YYEOHUKHU U yueOHBIE TOCOOHS 13 TPUBEAEHHOTO CIIMCKA JINTEPATYPHI.



Cnengyer 4eTKO 3HATh OMPEICIICHHS, OTOJHATHh KaXKIbIM TEOPETHUCCKUI
BOTIPOC COOTBETCTBYIOIIUMU TPUMEPAMH.

3. PexoMeHaanuM MO MOAr0OTOBKE K MPAKTHYECKUM 3aHATHSAM H 3a4eTy.

CamMocTosiTeNlbHOE H3y4YEHUE TUCHUIUIMHBI 11eJIecO00pa3HO HAayMHATh, 03-
HAKOMUBIIMCH C TPOTPAMMOW JUCIHMIUIMHBI W TPEOOBAHUAMU K 3HAHUAM U
YMEHHSIM 110 JTAaHHOU nuciuIuimHe. Jamee MOXHO MEepexXOauTh K e€ro Mo3TalTHOMY
U3YYCHUIO, TIPHUBJICKAsl IS JTOTO MAaTepUaibl JIEKIHA W PEKOMEHIOBAHHYIO
y4eOHYIO JTUTEPATYPY.

W3yyass nucumiuiiHy, HEOOXOAMMO JOOWUTHCS OBJIAJICHUS €€ OCHOBAMHU U
HAyYUTHCS] TPUMEHSATh TEOPETUUECKIE 3HAHUS IS PEIICHUS TPAKTUYECKHUX 3a1a4.
CopnepkaHre HE3HAKOMBIX TEPMHUHOB, BCTPETHBIIMXCS B TIPOIECCE OCBOCHHS
y4eOHOTO MaTrepuana, MOXXHO BBISICHUTH MPU MOMOIIUA CIIPABOYHOU JUTEPATYPHI
WIN y TIPENo/IaBaTesl.

Cnegyer 4YeTKO 3HATh OMNPENEICHHS, TMPUHLHUIBI, JIOMOJHATh KaKIbIH
TEOPETUUYECKHI BOMPOC COOTBETCTBYIOIMMU MIPUMEpamMu U rpadukamu.

KpuTepun oieHKH BBITIOJITHEHUSI CAMOCTOSITE/ILHOI padoThl.

Oyenuganue nOO20MOBKU K J1AOOPAMOPHLIM 3AHAMUAM TIPOBOJUTCS TIO
KPUTEPHUSIM:

e 3HaHNE TEPMUHOJIOTHH CIIEKTPAIBbHBIX METO/IOB,;

e [lonHOTa M Ka4eCTBO BHINOJIHEHHBIX 3a]IaHUI;

e [IpaBuibHOCTH 0OPMIICHUS OTYETOB I10 JIAOOPATOPHBIM paboTaM;

e Teopernueckoe 000CHOBAHKE MOTYYEHHOTO PE3YJIbTATA;

e OrtcyrcTBHE (AaKTUUECKUX OIIMOOK, CBSI3aHHBIX C TOHUMAHUEM TEMBI.

VI. KOHTPO.JIb JJOCTUKEHUS IEJIEA KYPCA

Ne KonTpoaupyemsie Kon u Pe3yabTathl OueHovHbIe CpeacTBA
n/n paszesibl / TeMbI HauMeHOBaHHe 00y4eHHs Texymuii npoMesKyTOu
AUCHUILTHHBI HHAMKATOpa KOHTPOJIL Hast
AOCTUKEHHS aTTecTalust
1. Paznen l. | IK-1.1 3HaeT OCHOBHbIE
Beenenne. O030p | [Inanupyer METOZEL
IJIaHUPOBAHUA
CIIEKTPAITBHBIX OTJIEIIbHBIE
HCCIICIOBAHNUS
METOAOB CTaann CNEeKTPanbHbIMU
HNCCJIICIOBAHUS. HNCCIICAOBAHUS METOJaMU
IIposepka
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Adanacwes, FO.I1. AkynoBa. — Dnektpon. ngaH. — CII6. : Jlans, 2012. — 416 c.
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CII6: Jlans, 2014.- 416¢. Jlokanbnas cets [IBOY: B]JI Jlans. JocTynHo mo axapecy:
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VIIILMETOOAUYECKHUE YKA3ZAHUA ITO OCBOEHUIO
JANCIUITJIMHBI

PexoMeHaanum 1o NJIAHUPOBAHUIO M OPraHM3allUU BPeMeHH,
OTBEJICHHOI'0 HA M3y4YeHHe JUCHUILTHHbI

Bpems, otBeaéHHOE Ha CaMOCTOSTENbHYIO paboOTy, [IOJDKHO OBITh
UCIOJIb30BaHO 00YyYaroUMCs IIJIAHOMEPHO B TEUEHUE CEMECTPA.

[LranupoBaHre — BaXKHEWIIAsg 4YepTa YEIOBEYECKOW AEATEIbHOCTH. [l
OpraHu3anuu y4eOHOW JeATenbHOCTH JS(MQPEKTUBHBIM BaPUAHTOM  SBIISECTCS
WCIIOJIb30BAHUE CPEJICTB, HAIOMHUHAIOIIMX O CTOSILIMX MEpes BaMu 3ajayax, U Ux
MOCJIEIOBATEILHOCTH BBINOJHEHUsI. B ponu Takux cpeacts moryt ObITh [T-
TEXHOJOTUH (CMApT(OHBI, [UIAHIIEThI, KOMIBIOTEPHl M T.I.), HMEIOIINE
NPUWIOKEHUS/TIPOrpaMMbl IO  OpraHu3aluy  pacnopsika [Hs/Mecsna/roga u
CUTHAITM3UPYIOIIUX O BAXKHBIX COOBITHSIX, HAIPUMEP, O BBHITIOJHEHUH 3aJIaHUI 110
nucuuIuinHe « CnekTpanbHble METOAbI UCCIIEI0OBAHUS.

PerynsipHOoCTh — MepBO€ ycCiiOBHE MOUCKOB Oojiee 3PGEeKTUBHBIX CIOCOOOB
pabotel. Pexomenmyercs BbIOpaTh ACHB/IHU HENETH JIJISl PETYJISIPHOM MOATOTOBKU
no auciuiuimHe «CrnekTpajabHble METOAbl HCCIEIOBAHUS», 3TO IO3BOJIAT
MOpaJIbHO HACTPOUTHCS HA BBIIIOJIHEHUE MOCTABJIECHHBIX 3a7a4, MOATOTOBUTHCS K
HAUM ¥ BbIpabOTaTh TMpaBWIa BBHITIOJHEHUS IS HUX, HAOpUMep, CHadaia
npopaboTKa Marepuaina JIEKIUi, YTeHHEe TEPBOUCTOYHUKOB, 3aT€M BBHIJICIICHUE U
(dbuKCUpoBaHNE OCHOBHBIX WJeH. PekoMeHmayemoe cpemHee Bpemsi JBa daca Ha
OJIHO 3aHATHE.

Onucanue noc/jae10BaATEJIbHOCTH JeHCTBUI, 00yYAIOIIUXCH NPH
U3YUYEeHUU JUCHMUILTHHBI

B cooTBercTBUM C LEASIMU M 3aJadyaMu JUCUUIUIMHBI CTYAEHT M3y4aeT Ha

3aHATHSIX U JOMa paslieibl JEKIUOHHOTO Kypca, TOTOBUTCA K TNMPAKTHUYECKUM
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3aHSITUSAM, MPOXOJUT KOHTPOJBHBIE TOUKM TEKYLIEH aTTECTAlH, BKIIOYAIOIIUE
pasHble (GOpMBI MPOBEPKU YCBOCHUSI MaTepuana (codeceioBaHUE, TECTUPOBAHUE U
Jp.).

OcBOEHHME NHUCIUIUIMHBI BKIIOYAET HECKOJIBKO COCTABHBIX DJEMEHTOB
y4eOHOU JesITeIbHOCTH:

1. BHumarenbHOe uTeHHUE paboueld NporpaMMmbl Y4EOHOW JAMCIMILIUHBI
(moMoraeTr IeJOCTHO YBHJAETh CTPYKTYpY H3ydaeMbIX BONpocoB). B Hei
COJICPKUTCSI TIEPEUYCHb KOHTPOJIBHBIX MCHBITAHUN I BCEX PAa3[CiIOB U TEM,
BKJIFOYAsl 9K3aMEH, yKa3aHbl CPOKH CHaud 3aJlaHWi, TPETyCMOTPEHHBIX y4eOHOMH
porpaMMoit Kypca TUCHUIINHBL « CIIEKTpaJIbHBIE METO/Ibl UCCIIEIOBAHUS.

2. HeoTpemneMol COCTaBHOW YAaCThIO OCBOCHMS Kypca SIBJISIETCS NOCCIICHUE
JEKIUA U UX KOHCHEKTUpOBaHUE. [ TyDOKOMY OCBOEHHUIO JIEKIMOHHOTO MaTepHalia
CIIOCOOCTBYET MpeABApPUTEIIbHAS TOATOTOBKA, BKIIIOYAOIIASl YTCHUE MPEIbITYIICH
JIEKIUH, paboTy C yueOHUKAMH.

3. PerynsipHasi HoAroToBKa K MPAaKTUYECKUM 3aHSATUSIM U aKTMBHAs paboTa Ha
HUX, BKJIFOYAIOIIAS:

— MMOBTOPEHUE MAaTEepUAlIa JIEKIUU 10 TEME;

— 3HAKOMCTBO C ILJIJAHOM 3aHSITHS M CIIHCKOM OCHOBHOW U JOIMOJHUTEIBbHOU
JUTEPATypbl, C PEKOMEHIALUSAMH I10 MTOATOTOBKE K 3aHATHIO;

— U3Yy4YCHHE HAay4YHBIX CBEJCHUN MO JaHHOW TeMe B pa3HbIX Y4EeOHBIX
MOCOOMsIX;

— YTEHUE MEPBOMCTOYHUKOB U MPE1JIaraeéMoi JOMOJIHUTEIHHON JIUTEPATYPHI,

— TIOCENICHUE KOHCYJIbTAlUM C I1E€JbI0 BBISICHEHUS] BO3HUKIIUX CIIOMKHBIX
BOIIPOCOB IIPH MOJATOTOBKE K MPAKTUUYECKUM 3aHSITHUSIM.

4. IloaroToBka K 3a4eTy (B TEUEHHE CEMECTpa), MOBTOPEHUE MaTepralia BCEro
Kypca JUCHUIUIAHBI.

PexoMenaanuu no padore ¢ JuTepaTypou

W3yyeHue AUCIUIUIMHBI CIEAyeT HAaYWHATh C MPOPAOOTKU TEMATHYECKOTO
IlaHa JICKIUH, yAenss 0co00e€ BHUMAHUE CTPYKTYpe U COJEPKAHHIO TEMBI U
OCHOBHBIX NOHATUHN. V3ydeHUE «CIOKHBIX» TEM CIJIEIyET HAYUHATH C COCTABJICHUS
JIOTUYECKON CXEMBl OCHOBHBIX MOHSITUM, KaTerOpUil, CBA3E€U MEXIy HUMM.
[lenecoobpa3no mpuOErHyTh K KiIacCH(UKAIMU MaTepuana, B YACTHOCTH MPHU
U3YYCHUU TEM, B KOTOPBIX MPHUCYTCTBYET OOJIBIIIOE KOJIMYECTBO HE3HAKOMBIX
MOHSATUM, KATEropuil, TEOpPUH, KOHLEMIUM, JUOO HACKHIIIEHHBIX HH(pOpMaIuen
THTIOJIOTHYECKOTO XapaKTepa.

[Ipu pabGore c auTeparypoid 0053aTENIbHO BBINUMCHIBATH BCE BBIXOAHbBIC
JIAHHBIE 0 KaXKJIOMY HUCTOYHUKY. MOKHO BBIMHMCBHIBATH KPaTKO OCHOBHBIC HJIEU
aBTOpa W WHOTJA MPUBOJIUTH Hamboyiee SPKHE U IOKa3aTelbHbIC IUTAThl (C
yKa3aHUEM CTpaHull). Mure apryMeHThl «3a» UK «ITPOTUBY» UACH aBTOpA.

UteHre HAy4YHOrO TEKCTa SIBJIAETCS YaCThiO MO3HABATEIBHON NIEATEIHLHOCTH.
Ee nienp — u3Bneuenue u3 Tekcta HeoOxoaumon napopmarmu. OT TOro Ha CKOJIBKO
OCO3HaHHA YHUTAIONIMM COOCTBEHHAss BHYTPEHHSSI YCTAaHOBKA (HAWTH HYXHBIC
CBEJICHUS, YCBOUTHh WH(MOPMAIMIO TIOJHOCTHIO WJIM YAaCTHYHO, KPUTHUYECKH
MPOAHAM3UPOBATh MaTepual M T.I.) BO MHOTOM 3aBUCUT 3(H()EKTUBHOCTH
OCYIIECTBIISIEMOIO ICUCTBUSL.



Hcnonb3yiiTe OCHOBHBIE YCTAHOBKH MPU YTEHUH HAYYHOT'O TEKCTA!
1. undopmalMOHHO-TIOMCKOBas (3a7a4a — HaWTH, BBIACIUTH HCKOMYIO

nHpopMaIuio);

2. ycBauBaromias (yCwJIMs YUTATeNsl HAMpaBICHBI Ha TO, YTOOBI KaK MOKHO
MIOJTHEE OCO3HATh M 3allOMHHUTHh KaK CaMH CBEICHHS H3JlaraéMble aBTOPOM, TaK U
BCIO JIOTHKY €T0 PacCyXICHUN);

3. aHATMTUKO-KPUTHYECKass (YUTATENIb CTPEMHUTCS KPUTHYECKH OCMBICIUTH
MaTepual, MPOaHaJIu3uPOBAB €ro, ONPEACTUB CBOE OTHOILICHUE K HEMY);

4. TBOpUecKas (Co3/IaeT y YnuTaTeNss TOTOBHOCTh B TOM HMJIM MHOM BHJIE — KaK
OTIIPaBHOMW ITYHKT JJISI CBOMX PACCYXACHHIA, Kak o0pa3 A1 JSHCTBUS 110 aHAJIOTHH
U T.OI. — UCIOJIB30BaTh CYXICHHUS aBTOpa, XOJ €ro MBICICH, pe3ynbTar
HaOmoIeHus, pa3pabOTaHHYI0 METOJUKY, IOIMOJHUTH WX, MOABEPTHYTh HOBOW

MIPOBEPKE).
Jliis paboThI ¢ HAYYHBIMU TEKCTAMU MPUMEHSIHTE CIIEAYIONIUE BUIbI YTCHUS:
1. Oubnuorpaduueckoe — TOpPOCMAaTpUBAHHWE  KapTOYEK  Karajora,

PEKOMEHJATENbHBIX CIIMCKOB, CBOJAHBIX CIMCKOB )KYPHAJIOB U CTAaTel 3a roJ U T.I1.;

2. IpPOCMOTPOBOE — MCHOJIb3yeTCd JJIA MOUCKa MaTepHalIOB, COAEPIKALIUX
HY’KHYI0 MH(pOpMaluioo, OObIYHO K HEMy HIpuOeraroT cpasy mociie paboTsl €O
CIMCKAMM JIMTEPATYphl U KaTAJIOraMH, B pPE3yJIbTaTe TAKOrO IIPOCMOTPA YUTATEIh
YCTaHABJIMBAET, KAaKUE W3 HCTOYHUKOB OyIyT HCIOJIb30BaHbI B JalibHEHIIEH
pabore;

3. 03HAKOMUTEJIBHOE — MOAPAa3yMEBAET CIUIONIHOE, JOCTATOYHO MOAPOOHOE
OpPOYTEHHE OTOOpaHHBIX CTaTei, TIJIaB, OTHEJNbHBIX CTPAaHML, UEIb —
MO3HAKOMHUTHCSI C XAPAKTEPOM HH(POPMALIUH, y3HATh, KAKHE BOIPOCHI BHIHECEHBI
aBTOPOM Ha PACCMOTPEHUE, MPOBECTU COPTUPOBKY MaTEpHAIIa;

4. nzyyarolee — npeArnojaraeT JOCKOHaAIbHOE OCBOCHHE MaTepuania; B X0/
TAKOTO0 UYTEHHUS MPOSBISETCA JIOBEPUE YUTATENs K aBTOPY, FOTOBHOCTh MPHUHSATH
U3JIOKEHHYI0 HMH(OpMAIMIO, peanu3yeTcsl yCTaHOBKAa Ha MPENETbHO TOJIHOE
NOHMMaHUE MaTepHaa;

5. aHaJUTUKO-KPUTHUYECKOE M TBOPYECKOE YTEHHE — JBa BHJIA YTCHUS
ONMu3KHe MeXay coOOW TeM, YTO YYacTBYIOT B PEIIEHMHM HCCIIEJOBATEIbCKUX
3aga4. [lepBblii M3 HUX OpeANONaracT HaIlPaBICHHBIA KPUTUYECKUN aHAIU3, KaK
camMoil MH(OpMaIINH, TaK U CIIOCOOOB €€ MOIY4YECHUS U M0/1a4yl aBTOPOM; BTOPOE —
MOUCK Te€X CYKIEHUH, (aKkToB, IO KOTOPHIM WIH B CBSI3U C KOTOPHIMH, YHUTATEIb
CUMTAET HYKHBIM BbICKa3aTh COOCTBEHHBIE MBICIIH.

OCHOBHBIM U1 CTY[EHTAa SIBJIACTCA H3Y4YalOllee YTEHHE — HMEHHO OHO
NO3BOJISIET B paboTre ¢ Yy4yeOHOW JMTepaTypoill HaKAaIUIMBAaThb 3HAaHUA B
npodeccruoHanbHOi 001acTH.

[Ipu pabGore c nuTEpaTypod MOXKHO HCIOIb30BaTh OCHOBHBIE BUbI
CUCTEMATU3UPOBAHHOM 3aMTMCH TPOYUTAHHOTO:

1. AnHOTMpOBaHME —  TpPENETbHO  KpPAaTKOE€  CBA3HOE  OINMCAHHE

MIPOCMOTPEHHOM WJIU MPOYUTAHHOW KHUTHU (CTaThH), €€ COACPKaHUs, UICTOUYHUKOB,
XapakTepa ¥ HA3HAUYCHUS.



2. llmanupoBaHnue —  KpaTkas JIOTWUYECKass  OpraHu3alus  TEeKCTa,
pacKpbIBarolias coAep>KaHue U CTPYKTYPY M3y4aeMOoro MaTepuaia.

3. Te3upoBaHue — JIAKOHMYHOE BOCIPOU3BE/ICHUE OCHOBHBIX YTBEPKICHUMN
aBTOpa 0e3 npuBieYeHus: GaKTUUECKOro MaTepuarna.

4. llutupoBaHME — [OCIIOBHOE BBIIMCHIBAHWE M3 TEKCTa BBIICPHKEK,
W3BJICUYEHUI, HAan0O0JIee CYIIECTBEHHO OTPAYKAIOIIUX Ty WIM UHYIO MBICIb aBTOPA.

5. KoHCHeKkTMpoBaHHE — KpaTKOoe U IOCIEIOBAaTEIbHOE H3JI0KEHUE
COJIep>KaHUs IPOYUTAHHOTO.

IHoaroroBka K 12a00paTOPHBIM 3aHATHAM

[Ipu moATroTOBKE K JIAOOPATOPHBIM 3aHATHUSM PEKOMEHAYETCS TOJIb30BaThCS
MaTepuajgaMH JICKIIUH, PEKOMEHJIOBAaHHOW JIUTEPATYPOU M pPECypcaMHU HUHTEPHET.
Bormpochkl, KOTOpbI€ BBI3BIBAIOT 3aTPYJHEHUE MPU TOATOTOBKE, OJDKHBI OBITh
3apaHee COpPMYIUPOBAHBI M O3BYYEHBI BO BpEMs 3aHSATUUA B ayJIUTOPUU JJIA
JIOTIOJIHUTENILHOTO pa3bsACHEHUs TmpemnojaBareneM. OTBETbl, BBIHOCHMBIC Ha
o0CyXJeHre, MOJDKHBI OBbITh TIHIATEBHO MOJATOTOBJICHBI M MO HHUM COCTaBJICHA
cxema (IUJ1aH), KOTOPOM CTYIEHT MoJib3yeTcsd Ha 3aHsATuu. lIpu orBere Hamo
JIOTUYECKUA TPAMOTHO BBIPAKaTh U OOOCHOBBIBATH CBOIO TOUKY 3PEHHS, CBOOOIHO
ONEPHUPOBATH MOHATUAMHU U KaTeropusiMu. [Ipu camocToATEIbHOM pENIEHUN 3a1a4
HY’)KHO OOOCHOBBIBATh K&XKJBIM O3Tall pEHICHUs, HCXOAS W3 TEOPETUYECKUX
MOJIOKEHHI Kypca.

3amanue Ha 10M K J1abopaTopHbIM padoram NeNe 1, 2

[IpocMoTpeTh MaTepuan JEKIHM, JOCTYIHbIE YYEOHHKH M METOIUYECKUE
nocoOusi K Ja0OpaTOPHBIM 3aHATUSIM U MOJATOTOBUTHCS K PEIICHUIO 3a7a4 Ha
npuMeHeHue meroga SAMP 'Hs CTPYKTYPHOM aHAJIU3E.

3ajanue Ha 10M K JladopaTtopHoi padoreNe 3

[IpocMoTpeTh MaTepuan JEKIud, Y4eOHUKH U METOJAUYECKUE IOCOOus U
MOATOTOBUTHCSI K BBITIOJIHEHUIO JIAOOpPAaTOPHOU pabOThl MO PeHTreHo(azoBOMYy U
PEHTIEHOCTPYKTYPHOMY METOJIaM HCCJICI0BAHUS.

3amanue Ha 10M K JabopaTopHbIM padoram NeNe 4, 5

[IpocMmoTpeTs MaTepuan JEKIMi, JOCTYMHbIE YYEOHHKH M METOIUYECKUE
OCOOMS K TPAKTUYECKUM 3aHSATUSAM U MOJTOTOBUTHCS K BBIMIOJTHEHHUIO 3aIaHUH TI0
MPUMEHEHUIO METO/1a MACC-CIIEKTPOMETPUHU B CTPYKTYPHOM aHAJIU3E.

3aianue Ha 10M K J1aGopaTopHoii padote NeNe 6,7

[IpocMOTpeTh MaTepHan JEKIHH, Y4eOHHMKH M METOIUYECKHE I10CoOus,
pEIUTh CAMOCTOSTEIBHO PEKOMEHJOBAHHbIE 337ayd ISl CaMOCTOSITEIbHOIO
perieHust U3 yueOHOro nocoOusi U MOArOTOBUTHCS K BBIMOJHEHUIO J1a00paToOpHOM
paboThl «KMeTOIbI ONITUYECKOMN CIIEKTPOCKOTTHI.

3amanue Ha 10M K JjabopaTopHoii padote Ne 8

[IpocMoTpeTh MaTepuan JEKIUW, MAOCTYIHbIC YUYEOHHMKH W METOIUYECKHE
nocoOusi K TMPAKTUYECKUM 3aHATUSIM U TIOATOTOBUTHCS K BBIMOJHEHUIO I10
MmetoxaMm OOC.

3ajaHne Ha 10M K JlabopaTopHoii pabore Ne 9

[IpocMoTpeTh Marepuan JIeKIUH, y4eOHWKH M METOJAMYECKHe Tocoous,



pPELIUTh CAMOCTOSITEIbHO PEKOMEHJIOBAHHbIE 337a4d ISl CaMOCTOSITEIbHOIO
pelieHust u3 y4eOHOro mocoousi ¥ MOJArOTOBUTHCS K BBITIOJHEHHUIO J1a00paToOpHOM
pabotsl «I103UTPOHHO-aHHUTUIISITMOHHAS CIEKTpocKkonus. MeccOayapoBckasi Win
Y-pE€30HAHCHASI CTIEKTPOCKOIIUS.
Ilodzomoska k 3auemy

B mporecce mOAroTOBKM K 3aueTy, CIAEAYET JUKBUIUPOBATH HMEIOIIUECS
npoOesl B 3HAHUAX, YIUIYOUTh, CHUCTEMATU3UPOBATh W YMOPSIOYNUTH 3HAHUS.
Oco0oe BHHMMaHME CIEAyeT YAENUTh OpraHu3alliu TOJrOTOBKH K 3audery. Jlms
ATOTO BaXKHBI CJIEIYIONIME MOMEHTHI - COONIIOICHUE peKUMa JIHS: COH HE MeHee §
4acoB B CYTKM; 3aHATHS 3aKaHUYMBATh HE IO3]IHEe, yeM 3a 2-3 yaca J0 CHa;
NPOTYJIKM HA CBEXKEM BO3JyXEe, HEYTOMHTEJbHBIC 3aHITHS CIIOPTOM BO BpEMs
NEpPEepbIBOB MEXKAY 3aHATHUSMU. Hanuune mMoiHbIX COOCTBEHHBIX KOHCIEKTOB
JICKIMHA SIBIASIETCS HEOOXOAMMBIM YCJIOBHEM YCHEIIHOW chaauu 3adeta. Ecnu
IpoIyIlieHa Kakas- Ju0O0 JIeKIUs, He0OOXOAMMO €€ BOCCTAaHOBUThH, O00/yMaTh,
YCTPaHUTh BO3HMKIIUE BOMPOCH], YTOOBI 3allOMHHAHME MaTepuajia ObLIO
oco3HaHHbIM. ClieyeT MOMHHTh, YTO MPU MOATOTOBKE K 3a4e€Ty BHauale Haao
IPOCMOTPETh MAaTe€puai IO BCEM BOMPOCAM CIaBAaEMOW JUCUUIUIMHBI, Jajiee
OTMETUTh JJig ce0si HaumboJiee TpPyJAHbIE BOMPOCHI W 00sA3aTE€IbHO B HUX
pa3zoOpatbcs. B 3akimroueHue eme pas3 LEeIecooO0pa3HO MOBTOPUTH OCHOBHBIE
MOJIOKEHUSI.

IX. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JACHUTLIAHBI

YueOHble 3aHATUS IO JUCHUIUIMHE MPOBOAATCS B IMOMEIICHHSIX, OCHAIICHHBIX
COOTBETCTBYIOIIMM 000PYy/I0BaHUEM U MPOTPAMMHBIM 00€CTICUCHUEM.
[lepeuenp MaTepUATBHO-TEXHUYSCKOTO M  IPOTPAMMHOTO  OOCCIICUSHUS
JTVCHUIUIMHBI IPUBEACH B TaOIHIIE.

MarepuajibHO-TeXHHMYECKOE U IPOrpaMMHOe o0ecriedeHue TUCHUIIIMHBI

HaumMmeHoBaHMEe cieUalbHBIX
IIOMENIEHUN U IIOMEIICHUN
JUISL CAMOCTOSITETFHOM PabOTHhI

OcHaIIEHHOCTD
CHENHUAIIBHBIX TOMEIIEHHUH U
MOMEIIEHUN It
CaMOCTOSITENTLHOU PabOTHI

INepeveHs TUIIEH3UOHHOTO
MPOrPaMMHOT0 00eCIICUEHUSI.
PexBu3UTHI OATBEPAKIAIOIIETO
JIOKYMEHTa

690922, TIpumopckuit Kpaii, .
BnaausocTok, 0. Pycckuii,
kamnyc IBOY, n. Asike, 10,
Kopmyc L, ayn. L 632
(y4eOHbIe ayTUTOPUH IS
MPOBEJICHUS 3aHATUI
JIEKIMOHHOTO TUIA, 3aHSITUH
CEMHUHApPCKOTO THIIA,
TPYIIOBBIX U
WHANBHTyaTIbHBIX
KOHCYJIbTalluH, TEKYLIETO
KOHTPOJIS ¥ TIPOMEXYTOUHOM
aTTeCTaIiN)

[TapTel 1 CTYJBS, SKpaH
MIPOEKIIMOHHBII
SENSSCREEN ES-431150
150* HacTEHHO-TIOTOJIOYHBIN
MOTOPH3UPOBAHHBIH,
nokpeiTie Matte White, 4:3,
pa3mep paboueii TOBepXHOCTH
305*229 , mpoektop BenQ
MW 526 E

690922, TIpumopckuit Kpaii, T.
BrnagusocTok, o. Pycckuii, kammyc
JAB®Y, m. Asixc, 10, Koprrye L, ayn. L
632 (yueOHbIE ayAUTOPUU IS
MPOBENICHUS 3aHSATHI JICKITAOHHOTO
TUIA, 3aHITUH CEMUHAPCKOTO TUTIA,
IPYIINOBBIX ¥ WHAWBUAYaJIbHBIX
KOHCYJIbTallUH, TEKYIIET0 KOHTPOJIS U
MPOMEKYTOYHOH aTTecTaIim)




690922, IIpumopckuii Kpai, T.
BrnaausocTok, ocTpoB
Pycckuii, nonyoctpos
Canepnsiit, mocenok Asike, 10,
Kopryc A, aya. A1017
(aymuropus s
CaMOCTOSITEIbHON PabOTHI)

YuranbHble 3Bl
Hay4noit OMOIMOTEKH
JABOY c OTKPBITBIM
JOCTYTIIOM K ¢douny:

Momno6mox Lenovo C360G-
i134164G500UDK — 15 .
HNHuTterpupoBaHHbIil
CEHCOPHBIN JUCIUIEN
Polymedia FlipBox - 1 mT.
Konup-npunTep-1iseTHOM
ckaHep B e-mail ¢ 4 notkamu
Xerox WorkCentre 5330
(WC5330C - 1 mmr.
CxkopocTb JocTyna B
WNuTepner 500 Mowut/cexk.
Paboune mecrta ans moneit ¢
OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH
OCHAIIEHBI
MIpUHTEPAMU
000pYyIOBaHbI:
MMOPTATHBHBIMHU
YCTpOMCTBaMH  JJISI ITECHUS
IUIOCKONICUATHBIX ~ TEKCTOB,
CKaHUPYIOIUMHI "
YUTAFOIIAMHA MaIIMHaAMHU
BUJICOYBEIIMYUTEIIEM c
BO3MOJKHOCTBIO  PETYJISILUU
IIBETOBBIX CIIEKTPOB;
YBCINYHBAIOIINMHU
QJICKTPOHHBIMHU  JIYIIaMU U
YIIBTPa3ByKOBBIMHU
MapKUPOBIIMKAMH

3I0pOBbs
JUCIUIESIMA U
Bpaiins;

690922, IlpuMopckuii Kpa, T.
BnaausocTok, ocTpoB Pycckuii,
nosryocTpoB CanepHsIii, MoceIok
Askc, 10, kopyc A, aya. A1017
(aymuTopus AJ1 CaMOCTOATEIIbHON
paboTHhI)

JlaGopartopusi MOJIEKYIISIPHOTO
aHanu3a L461-476
(;mraGopaTopuist aTOMHOM
CIEKTPOCKOTIHHU U
MOJIEKYJISIPHBIX METO/I0B
ananmu3a: cekrop UK, KP
crektpomeTpuu, Y ® u BIJ{
CIIEKTPOCKOTIHH, CEKTOP
TEepMOaHaIIN3a)

[lxad BBITSHKHON AJst
MBITBS ~ TIOCYJbI,  mIKad
BBITSDKHOM Ui paboThl €
JIBXK, CTOJICHITHHUIIA -
FRIDURIT 20 (B
komrutekre) JIAB-PRO 111,

mKad BBITSHKHOH  JuIs
MBITBSI TIOCY/IBI, CTOJICHITHUIIA
- TRESPA, 2 Yalu
pa3Mepom 430*380*285,
mkad BBITSDKHOU JUIS
pabotsl ¢ JIBXK, cronenrauma
- FRIDURIT 20 (B
komruiekre) JIAB-PRO I,
MarHuTHas Memanka MR
30001 (Heidolph. I'epmanus)
¢ momorpeBom 1o 300 C,
MenpHuIa BEPTUKAJIbHAS
wianerapaas  TENCAN -
lmrr. buauctwisitop - 1 1mT.
Bechl TkexHHUeckue - 1miT.,
BEChl aHAIUTUYECKHE - | ImIT.

XpoMaromacc-

JIabGopaTopust MOJIEKYJISIPHOTO aHAIN3a
L461-476 (mabopaTopust aTOMHON
CHEKTPOCKONHHU M MOJIEKYISPHBIX
MeToJ10B aHanu3a: cektop UK, KP
cnektpomerpun, YO u BUJ|
CHEKTPOCKOIIHNH, CEKTOP
TE€pMOaHAIN3a)




cnektpomerp GC/MSAgilent
6890/5975B -2 mir.;

XpomaTomacc-
cnektpometp HPLCAgilent
1200 MS/TOF 6210 — 1 1ur.;
XpOMaTOMacC-CIIEKTPOMETP
HPLC/MSHP 1000 — 1 mT.;

ICPE 9000
SMUCCUOHHBIM CIIEKTPOMETP
C HHIYKTHBHO CBS3aHHOU
I1a3Mou — 1 mir.;

BOJIOPOJIHBIM TE€HEPATOp
Parker — 1 m.

X. ®OHAbI OHEHOYHBIX CPEACTB

IIpuMepHbIi nepevyeHb OeHOYHBIX cpencTs (OC)

|. YeTHblii onpoc

1. CobGecenoBanne (YO-1) (CpenctBo KOHTpOJS, OpPraHU30BaHHOE Kak
creruanbHas Oecema mpernofaBaTes ¢ OOyJaroluMCs Ha TEMBI, CBS3aHHBIC C
M3y4yaeMOW JUCHUIUIMHOW, M pPAcCUYMTAHHOE Ha BBIICHEHHWE OObeMa 3HaHUU
o0yyJaroierocs 1mo OnpeaeIeHHOMY paszieny, TeMe, nmpoodieme U T.1.) - Bompocsl
1o TeMaM/pasjenam AUCIUTLIIAHEI.

2. Tect (ITP-1). (Cuctema craHAapTU3UPOBAHHBIX 3a/IaHUM, ITO3BOJISIONIAS

aBTOMATU3UPOBATH NPOIICYPY H3MEPEHHUS YPOBHS 3HAHUN U YMCHHIA

0Oy4aromierocs o JMCUUILIMHE) — HA0Op BApUAHTOB TECTOBBIX 3aJaHUM.

4. Jlaboparopnas pabora (I1P-6). (CpenctBo aJis 3aKperuieHus U
MPAKTUYECKOT0 OCBOCHUS MaTepHalia Mo ONpeAeIeHHOMY pasjeny) — KoMruiekt
METOJMYECKUX YKa3aHUI K BBITIOJIHEHUIO U 0(DOPMIICHHUIO OTYETA TI0
nabopaTopHO# padoTe.

5. 3auer (CpencTtBo MpOMEKYTOYHOIO KOHTpOJsi) — Bompocsl Kk 3auery,
00pa3Iiel OUJIETOB.

KOMIUVUIEKC OIIEHOYHBIX CPEACTB
JIJISI IPOMEXYTOYHOM ATTECTALIUA
IlepeyeHb TeOpeTHYECKUX BONPOCOB K 3a4eTy MO AMCUUILINHE
«CrnekTpajbHbIe METOAbI MCCIEA0BAHU
K ammecmayuu no oucyunaune 0onyckaromcsi CmyoeHmul, GblNOJIHUBUIUE
6ce 1abopamophbvie pabomol U 3aUWUMUSUIUE OMYEembl NO HUM.

1. IpomexxyTOYHAsA aTTecTalusi CTyAeHTOB. [[pomexxyTouHas arrecTanus
CTYJEHTOB II0 JUCLUIUIMHE MPOBOAMUTCS B COOTBETCTBUM C JIOKAJIbHBIMH
HOpMaTUBHBIMH akTamu JIBDY u sBisercs o0s3aTeaIbHOM.

IlepeyeHb O1LIEHOYHBIX CPeICTB
IIpuMmepHbIi nepedyeHsb oueHOYHBIX cpeacts (OC)
|. YceTHbliii onmpoc
1. Dx3amen (CpeacTBo MPOMEKYTOUHOIO KOHTPoIIsi) — Bormpocsl k 3k3aMeny,
o0pa3Iipl OUJIETOB.




IlepeyeHb BONPOCOB K 3K3aMeHY MO JUCHUILINHE «CrieKTpajJbHbIe
MeTOAbI UCCJIET0BAHUND)

1. ®usndeckue U PU3NKO-XUMUYECKUE METObI UCCIICAOBAHMS BEIIECTRA.
Knaccuduxkanus u xapaktepucTuka MeTo10B. Pe30HaHCHbBIE M HEPE30HAHCHbIE
METOJBI.
2. CpenctBa wusMmepenusa, wux kinaccudukanua. CrTpykTypHas  cxema
UCCJIEIOBATENILCKOTO TpUOOpa, €ro XapakTepucTUKU. YyBCTBUTEIBHOCTh U
CEJICKTUBHOCTh METOJIOB.
3. 3akon byrepa-JlamGepra-bepa mnpuMeHutensHO K (QU3UYECKUM METOIaM
VCCJIEIOBAHUS.
4. OnnomyueBas cxema aOCOPOIMOHHOTO CHEKTPO(GOTOMETpa, €€ CTPYKTYpHBIC
aneMeHThl. [IpenmyinecTBa U HEAOCTATKH OJHOJIYYEBOM CXEMbI C KIACCHYECKUM
MOHOXpPOMAaTOpoM. Dypbe-CIIEKTPOMETPBHI.
5. MonekynsipHas cnekrpockonus. Crektp. @opmMa JIMHHM.
6. SIBieHHEe KOMOWHAIIMOHHOTO PACCesHUS CBETa JJII MOJICKYJSIPHON CHCTEMBI.
NHTEHCUBHOCTh  KOJIEOATETLHOTO  CIIEKTpa MOJIEKYJ B  MOTJIONICHUH U
KOMOHMHAITMOHHOM PACCEesSHUU.
7. [IpubOpsI 17151 peTUCTpAIK CIIEKTPOB KOMOMHAIIMOHHOTO PacCcesiHus CBETA.
8. UK cniekTpockomnus, TUIIbI KoJieOaHu. 3a/1auu, peraeMble 3TUM METOJIOM.
9. Un(dpakpacHblif CHEKTPOMETP, TPUHITUITHATBHAS CXEMA.
10. Texnuka TpUTOTOBJICHUS OO0pa3loB s aHanuza Merogom  MK-
CHEKTPOCKOMHH.
11. XapakTepuCTUYHOCTH YAacCTOT B KOJIEOATEIbHBIX CHEKTpax MOJIEKYJI.
12. Wcnionp30BaHue XxapaKTEpUCTHUECKUX nosioc noriouienns B MK-cnekrpe mis
CTPYKTYPHOI'O aHAJIN3a MOJIEKYJ OPraHWYECKUX COCIWHEHUW. OMIUPUUYECKHUE
npuemsl pactnppokn UK-criekTpos.
13. DnekTpoHHas crieKTpockomnus. OOBEKThI HCCIICIOBAHUS.
14. DnexkTpoHHBIE TIepex0bl. IHTEHCUBHOCTD MOTJIOIICHUS M UCITYCKAHUs CBETa
IIPU DJIEKTPOHHBIX MEpexoaax.
15. Konnenius 371€KTPOHHBIX MEPEX0I0B B MoJieKyax. OOBEKTHI st
AJIEKTPOHHOM CHEKTPOCKOTHH. XPOMO(POPHI i ayKCOXPOMEI. [ umo- u
TUIEPXPOMHBIN 3P (DEKT.
16. Tomyamnupudeckas KiaccuUKAIUs HIEKTPOHHBIX MEPEX0I0B U TOJI0C
MOTJIOIIEHUS B cieKTpax MoJsiekyJl. [Tosockl mepeHoca 3apsiaa.
17. N36upatenbHOE MOTJIOMICHUE BAXKHEUIIIUX CTPYKTYPHBIX (DPparMeHTOB MOJIEKYJT
B Y®-001acTH cieKTpa. Y CTAHOBIIEHUE CTPYKTYPbl OPraHUYECKUX COETMHEHHI 110
AIIEKTPOHHBIM CIIEKTpaM.
18. [IpuHIMT aJIUTUBHOCTH ISl COMPSKEHHBIX AJIEKTPOHHBIX cucTeM. [IpaBuia
BynBopna-®uzepa v ux NpuMeHEHUE sl CTPYKTYPHOT'O aHaIN3a OPraHUYeCKUX
MOJIEKYII.
19. Meton AMP, cymHocTh, 3a1a4n.
20. TlpunmunuaneHas cxema SIMP-cnektpomerpa. Pexxumbl pa3BEepTKH CHEKTpA.
[lepcnekTuBHBIE  HampaBJeHHUs  COBepuIeHCTBOBaHUS  SMP-cniekrpomeTpos.
21. YcnoBue siiepHOr0 MarHUTHOTO U 3JIEKTPOHHOTO MapaMarHUTHOTO pPEe30HAaHCA.



22. IlporoHHslid MarHuTHbIA pe3oHaHc ([IMP). MuayuupoBaHHbIE MarHUTHBIE
IOJIS1 U MAarHUTHOE YKpaHUpoBaHKe. KOHyChl aHU30TPONHH.

23. [Ipo6onoarotorka B AMP.

24. Cnexktp SAMP: UHTEHCUBHOCTH, IIKaJa, YaCTOTA.

25. lkana AMP. CrangapThl. XuM. CIBUTH.

26. XapaKTEpUCTUUHOCTh YACTOT B CIIEKTpax 'H SIMP.

277. CnuH-CIMHOBOE B3anUMOAECTBHE. MyJIBbTUILIETHOCTb.

28. XuMu4ecKasi U MarHUTHasi SKBUBAJICHTHOCT.

29. HomeHkaTypa CIMHOBBIX CUCTEM.

30. Crargaprs: B 'H SIMP u **C SIMP.

31. CouH-CIIUHOBBIEC B3aUMOJICUCTBUA siiep. MyJbTUILIIETHOE paclIenIeHUe
CUTHAJIOB, KOHCTAHTHI CIIMH-CIMHOBOTO B3auMmoaenctBus. Criektpel [IIMP 1-ro u
2-TO TIOPSTIKOB.

32. YCcTaHOBJICHUE MOJICKYJISIPHOM CTPYKTYpHI 110 criektpam [IMP. AnutuBHbIe
CXEMBI I pacyeTa XMMUYECKUX CIIBUTOB.

33. Tpynnoctu B pacmudpobke [IMP-criekTpoB 2-ro nmopsijika 1 BO3MOKHbBIE ITyTH
uX TpeojiosieHus. BiausiHue KoHpOopMallMOHHBIX MEpexo/10B Ha BuJ criektpa [IMP.
34. Cnexrpockonusa SIMP ond CrangapThl U AUana3oHbl XUMUYECKUX CIBUTOB JJIS
OpraHU4YECKUX MOJIEKYI.

35. JIByMepHBbIE SKCIIEPUMEHTAIBHBIE METO/bI CIIEKTPOCKOIIHUH BC-sIMP

36. JIByMepHbIE IKCIIEPHMEHTATbHBIC METO/BI CIIeKTpockomun "H-SIMP.

37. SAnepusiii appext OBepxaysepa.

38. MeToa Macc-CIEKTPOMETPHUH U 3a]1a4d, PEIIAEMBIE C €r0 TOMOIIBIO.

39. IIpuHIMn neucTBusa Macc-CrieKTpoMeTpa. OCHOBHBIE XapaKTEPUCTUKHU MaCC-
CIIEKTPOMETPA.

40. IIpoumeccyl MOHM3AaLMM MOJIEKYJI B MAacC-CHEKTPOMETPUU. THIBI MOHOB WU
METO/Ibl HOHU3ALIUN.

41. Macc-cnekTpoMeTpus: KOOPAMHATBI M €IMHULBI u3MepeHus. M3ortomnHble
OTHOIIEHUs. YyBCTBUTENBLHOCTD U pa3pelaroniasi criocoOOHOCTh METO/IA.

42. Metonpl aHanM3a BEUIECTBA B MacC-CIIEKTPOMETPHUU: CIIOCOOBI BBO/Ia 00pasiia,
CH0COObI HOHU3ALIMHU U CIIOCOOBI MPEICTABICHUS PE3YIbTAaTOB.

43. Xpomaro-macc-cnektpomerpus. HMHbopmanus, mnomydaemass MeTOJaMU
XpPOMAaTO-Macc-CIIEKTPOMETPHUH.

44. AnmapatHoe o(OpMIIEHHE METOJa: COEIMHEHHE Xpomarorpada u Macc-
crekTpoMeTpa. TUIbl HOHOB B MacC-CIEKTPE ANEKTPOHHON MOHHU3ALIUU.

45. Monekynapubiii moH. M3otonuble nuku. Crnoco® ompeneneHus OpyTTo-
(bopMyIbl COEAMHEHUS IO aHATM3Y TPYIIBI MUKOB MOJIEKYJISIPHOTO HOHA.

46. Macc-CieKTpoOMETPHS BEICOKOTO Pa3peIICHUS.

47. ®parMeHTalus OPraHMueCKUX COeAMHEHUN. 3aKOHOMEPHOCTH (PparMeHTalUu.
48. Tomonoruueckue cepud THKOB HOHOB OCHOBHBIX KJIACCOB IMPOCTHIX
OpTraHUYECKUX

COCIMHEHUM.

49. TleperpynnupoBodHbIe miporiecchl. [leperpynmuposka Mak-JladdhepTu.



50. KauecTBeHHBII Macc-CIeKTpoMeTpuyecKkuil aHanu3. KonnyecTBEeHHBIN
XpOMaTO-MacC-CIIEKTPOMETPUYECKUI  aHanu3. bas3sl  JaHHBIX 1O  Macc-
CIEKTPOMETPHH.

51. Yto Takoe no3utpoH (e¢) u mosurponuii (PS) B KOHIEHCHPOBAHHBIX Cpejax?
KakoBbl MX cBOWCTBa M XapakTepucTHKu? B uém 3akimoyarorcs crienuduyeckue
CBOMCTBA M aHHUIWIALMSA NO3UTpoHMsA? Kakne BO3MOXKHBI  ITPOLIECCHI
AHHUTWIALIMY U B3aUMOJCUCTBUS NO3UTPOHOB U ITO3UTPOHHUS C BEIIECTBOM?

52. B uéMm CyThb METOJOB TpPOMHBIX COBIAJCHHUM, YIJIOBON KOPPEISIUH

AHHUTWIALIMOHHBIX KBAaHTOB, JIOIUIEPOBCKOTO CMEIICHHS aHHUTWISLHOHHOM
ramMmma-IuHUM? KakoBbl OCHOBBI METOJa U3MEPEHHUSI BPEMEHH JKM3HU MO3UTPOHOB
Y TIO3UTPOHUS?

53.0CO0CHHOCTH AHHUTWIAIUN TIO3UTPOHUSA B JKUJIKOCTSIX («ITy3BIPHKOBAsH
MOJIENb), B TBEPBIX Teax (MOJIelIb «CBOOOHOTO 00bEMay, MOJIEIh «JIOBYIIEK) ).
54.B uém cyTh MeTo1a Mecchay3poBcKast UK y-pe30HAHCHAS CIIEKTPOCKOIIHS.?
O¢ddext Meccbayspa Ha aTomax.

55.  XuMHYeCKHW CIBUT M pacUICIUICHHE pPE30HAHCHOW JauHuM. BiusHue

CUMMETPHUH OKPYKEHUS Ha XUMUYECKUN CIBHUT U PaCIICTIICHUE.

56. Kak mnpoucxomutr audpaxius MOHOXPOMATHUYECKOTO PEHTTEHOBCKOTO
U3Ty4YEHHUS] HA MOHOKPHCTAJNIaX U MOJIMKPUCTAIITUTAX ?

57. Kak onucate HabOp IJIOCKOCTEH, WCIMOJB3Yys MapaMmeTpbl AJIEMEHTApHOMN
AYEUKHU?

58. Kak MHTEHCHBHOCTb OTPAKEHHUSI CBSI3aHA C COJACPIKAHUEM SUCHKU?

59. Hudpakrorpamma nopomika. Ha uto nmoxosxa audpakiunoHHas KapTuHa?

60. PentrenodasoBblif U PEHTTEHOCTPYKTYPHBIN aHAIHU3.

61. Judpakuus peHTTeHOBCKOTO MOHOXPOMATOTpauIeCcKOro N3TydeHUsI.

62. ®opmyna Jlays mis pacdera pa3Mepa YacTHIl U MEKIAKETHOTO PACCTOSHHSI
B aMOp(HBIX BellecTBax. YpaBHeHue bparra-Bynbda.

63. Pacder MeXCI0€BBIX PACCTOSIHUN B KPUCTAJUIMUECKUX BEIIECTBAX.

64. Penrtreno-snexkTpoHHas CIIEKTPOCKOMUSI. DOTO3EKTPOHHAS
cnektpockonusi. O6mue nonoxenus. OTHecenue nosoc B POI-cnexTpax.

KommuiekT 3aiaHuii HTOTOBOI0 TECTUPOBAHUSA

1. JlonmosinuTe

CurHaisibl CUCTEMBI IBYX B3aUMOJEHCTBYIOIIMX SIIEP BOJOPO/A,
PACIOJIOKEHHBIX Y COCEHUX aTOMOB YIJIEpOJa B pe3yJIbTaTe UX B3aUMOICHUCTBHUS
B cnekrtpe AMP 'H 11010 (0 13 ) 5 (T

2. JlomosiHuTeE
MHTEeHCUBHOCTH OTAETBHBIX JTUHUHN B TyOJIETE ...........
3. JlonoJiHuTE

CurHainel cucteMbl, B KOTOpoil mpotoH H, nmeeT Ha coceHeM atome
1
yIJIEpO/Ia IBa SKBUBAJIECHTHBIX NpoToHa Hy B ciektpe SAMP “H nipencraBnenst



4, JlomosiHuTe

MHTEHCHBHOCTH OTAEIBHBIX JIUHUHI B TPUILIETE ...

5. JlomoiHUTE

VMHTEHCHBHOCTH OTAEIBHBIX JUHUM B TPUILIETE HE PABHBI U COOTBETCTBYIOT

6. JlomosiHUTE

PaccrosiHne Mexay COCEAHUMU JINHUSIMU B TPUILIETE

1. JlomoiHUTE

PaccrosiHue Mexay COCETHUMHU JIMHUSAMH B TPUILJIETE COOTBETCTBYET
12101 17 0120 (ST RUROUUP RSP PR

8. JlonmoJiHuTE

CurHansl cucTeMsbl, B KOTOpoil mpoToH H, nMeeT Ha coceHeM aToMe
yTiiepoza TpH 3KBUBAJIEHTHBIX poToHa Hy B criekTpe AMP 'H IIPECTABIICHBI

9. JlonoJiHuTE
NHTEHCUBHOCTH OT/ICJIbHBIX JINHUW B KBAPTETE COOTBETCTBYIOT
10. YcraHoBuTE COOTBETCTBHE
| l | .
1 A
Sa H, Hy
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Hy
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11. YcraHoBuTE COOTBETCTBHE
1. [Ipsimoe A B3aMMOJICUCTBYIONIKE sApa
B3aMOJICHCTBUE pa3IeJICHbI IBYMS CBSI3SIMU
2. I'emunansHoOE b B3anmoencTByromue sapa
B3aUMO/ICCTBUE pa3IeJICHbl OJHOU CBS3bIO
3. BurnmmaansHoe B B3aumMmoaeicTByomue sapa
B3aMMOJICHCTBHE pa3aeeHbl YETHIPbMSI WU TIATHIO CBI3SIMU
4, [anbHee I' B3aumoeicTByoIuUe sapa
B3aMMOJICHCTBHE pa3aeIeHbl TPEMSI CBSI3SIMU

12. lonmosinuTe
DHeprus CIMH-CIMHOBOIO B3aMMOJICHCTBUSA, a, CJIECA0BATEIbHO, U KOHCTAHTA
CIIMH-CIIMHOBOT'O B3aUMOJEHCTBUS, B TPOTUBOIOJIOKHOCTh XUMUUECKOMY CHIBUTY,
OT HANPS>KEHHOCTU BHEIIHETO MarHUTHOTO MOJIS.
13. Bri0epuTte npaBWIbHBII 0TBET
KakoBbl equHULIBI U3MEPEHUS KOHCTAHThI CHUH-CIIMHOBOTO B3aUMOECHCTBUS

A.ma b.I'm B.Ts TI.x/x/Monb
14, Bri0epure npaBUIIbHBIN OTBET
['emuHanbHAst KOHCTAHTA HE 3aBUCHUT OT
1. 3aMECTUTENIEN B O-TIOJIOKEHUHN



2 3aMeCTUTENEN B B-TON0KEHUH

3. yria MeXay CBA3SIMU

4 PacCIOJIOKEHUS] COCETHUX T-CBSI3eH

5 ruOpUIN3alK aToMa yriiepoaa

15. JlomosiHuTeE

MarauTHO-3KBUBaJICHTHBIMY HA3bIBAIOT TAKHE SIIPA, KOTOPHIC UMEIOT

PE30HAHCHYIO YaCTOTY | O0IIIee /I BCEX XapaKTePUCTUIECKOE 3HAUCHUE

KOHCTaHThI CIIMH-CITMHOBOTO B3aUMOCHCTBUS C siApaMHu JII000# cocemHen
IPYIIIBI.

16. YcraHoBuTe COOTBETCTBHE

K cnekTpam nepBoro nopsiika OTHOCSAT CIIEKTPbI COSTUHEHUH, I KOTOPBIX

BBITIOJIHACTCA ITPABUIIO!
1. oTtnowenue JAv,d < 0.1
2. oTHeueHHe JAv,8 = 1

-

3. ortHomeHue Jiv, 6 > 1

17. JlomostHuTeE
Tak, MTHTEHCUBHOCTbH LEHTPAJIbHBIX JUHUAM ........ a yJaJI€HHBIX JIMHUM -
. O10T 3¢ (heKT Ha3pIBaIOT F3(P(PEKTOM KpbILIA.

18. JlomosiHuTe

B3aumoseiicTBre MpoTOoHA (MJIM SKBUBAJICHTHBIX IIPOTOHOB) C IBYMSI
HEA3KBUBAJICHTHBIMU MPOTOHAMU C PA3TMYHBIMUA KOHCTAHTAMM CIIMH-CITMHOBOTO
B3aUMOJICHCTBUA MPUBOJUT K MOSBJIICHUIO B CIIEKTPE CUTHAJIA B BUJIC

19. JlomosiHuTe

B3aumoseiicTBue nmpoToHa (M Habopa 3KBUBAJEHTHBIX MPOTOHOB) C ABYMS
HKBUBAJICHTHBIMU MPOTOHAMH M OJTHUM OTIUYAIOIIUMCS 110 XUMUYECKOMY CJIBUTY
MPOTOHOM C Pa3JIMYHBIMU KOHCTAHTAMH CIIUH-CIIMHOBOTO B3aUMOJCHCTBUS
MIPUBOJIUT K MOSIBJICHUIO B CIIEKTPE CUTHAJIA B BUJIE

20. JlonoJiHuTe

B3aumoaeiicTBue npotoHa (Miu HabOpa 3KBUBAJICHTHBIX MPOTOHOB) C TPEMSI
HKBUBAJICHTHBIMHU MPOTOHAMH M OJTHUM OTIUYAOIIUMCS 110 XUMUYECKOMY CIIBUTY
MPOTOHOM C Pa3JIMYHBIMU KOHCTAHTAMH CIIUH-CIIMHOBOTO B3aUMOJCHCTBUS
MIPUBOJIUT K MOSIBJICHUIO B CIIEKTPE CUTHAJIA B BUJE qyOJera

21. JlonmosiHuTe

B3aumoeiicTBre npoToHa (M Habopa 3KBUBAJCHTHBIX MPOTOHOB) C ABYMS
AKBUBAJICHTHBIMHU MTPOTOHAMH U JBYMS, OTJIMYAIOIIUMCS IO XMMHUYECKOMY CJIBUTY
MPOTOHAMM, C PA3JIMYHBIMU KOHCTAHTAMU CIMH-CIIMHOBOT'O B3aMMOI€HCTBUS
MIPUBOJIMT K MOSIBJICHUIO B CIIEKTPE CUTHAJIa B BUE

22. YcTaHoBUTE COOTBETCTBHE

H.
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23. Bbi0epuTe NpaBWIbLHBIN 0TBET
Kakomy cTpykTypHOMY (DparMeHTy COOTBETCTBYET MPEATIOKEHHBIN CIIEKTP?

PPM

. X-CH;CH; 2 CH:;OCH;-X 3. CH,-CH>-X

24, Bri0epure npaBU/IbHBIN OTBET
KakoMy cTpyKTypHOMY ()parMeHTy COOTBETCTBYET MPEAJIOKEHHBIA CIEKTP?

1. CHs-CH; 2. X—CH(CH;) 3. CH,-O-CH>-X

25. BoiOepuTe npaBUIbHBINA OTBET
Kakomy cTpykTypHOMY (PparMeHTy COOTBETCTBYET MPEIJIOKEHHBIN CIIEKTP?

JL

6 | 5 4 3 2 | 1 |

1.CH3-CHX; 2. CH3CH,X 3. XCH,XCHj3




26.Bri0epuTe NpaBWIbHBIN OTBET
KakoMy CTpyKTYpHOMY ()parMeHTy COOTBETCTBYET IIPEAJIOKEHHBINA CEKTP?

6 ‘ 5 ‘ A ‘ 3 | 2 | 1 | 0
PPM
1. XCH,CHX; 2. CH3-CHX; 2. CH3CHoX

27. BbiOepuTe npaBUJIbLHbIN 0TBET
Kakomy cTpykTypHOMY (PparMeHTy COOTBETCTBYET MPEIJIOKEHHBIN CIIEKTP?

7 6 5 4 5y 2 1 0
PPM

1. X,CHCHX; 2. YCH,CH X 3. X,CHCHLY

28. BbiOepuTe npaBuJIbLHbIN 0TBET
Kakomy cTpykTypHOMY (PparMeHTy COOTBETCTBYET MPEAJIOKEHHBINA CIIEKTP?



1. X;CHCHX; 2. XCH;CHX; 3. X;CHCHY;

29. BpiGepuTe npaBUIbHBINA OTBET
Kakomy cTpykTypHOMY (PparMeHTy COOTBETCTBYET MPEIIOKEHHBIN CIIEKTP?

PPM
Lol L
L H CH,X 5 X CHs 3 H CHa,

KOMILIEKCBI OHEHOYHBIX CPEJICTB
JUISI TEKYIIENA ATTECTALIMHA

Hcnonb30BaHue AKTUBHBIX METOI0B 00y4YeHNs IPU U3YYEHUH Kypca
«CnekTpajibHbIe METOAbI UCCJIEI0OBAHMSD)
AKTHBHOE 00y4YeHHE B JIEKIIUOHHBIX 3aHATHSAX
BapuaHThl akTUBHOTO OOYy4E€HUSI MOTYT OBITh UCIOJBb30BAHbI B JICKIIMOHHBIX
3aHATUAX. OTO JOJKHBI OBITh KOPOTKHE 3aJlaHUsl, BOIPOCHI, KOTOpbIC



00ecCIeuynBarOT B3aUMOICHCTBUE MPEIOIABATENS U CTYJCHTA, MTO3BOJISIOT OIICHUTh
CTEMEHb MOHUMAaHMS JIEKIIMOHHOTO MaTepuania.

Hcnonb30BaHre METO/IOB aKTUBHOTO OOYUCHUS:

1. Ilepen HaYaIOM JIEKIIMU CJIEAYET MEPEUUCIUTh OCHOBHBIC TTOHATHUS U
ompenesieHus, KOTopele OyayT paccMoTpeHsl pganee. [locnme 3aBepiieHus
OOBSICHEHHsI MaTepuaja HEOOXOJMMO BEpPHYThCS K CIHMCKY U IOINPOCUTH
MPOAHAIM3UPOBATh CTYJEHTOB, YTO OBLJIO PAacCMOTPEHO, a 4YTO OCTajIoCh 3a
MpeIesIaMu JIEKIIMOHHOIO MaTtepuania.

B xoHIIE JeKIUH:

2. [Mpennoxuts cryneHtam chopMmynupoBaTh BONPOC ISl 3aueTa IIo
MaTepuasam JIEKIIUU, CPAaBHUTh NPEIOKECHHBIEC BAPHAHTHI.

3. [IpenyioxKUTh  CTYAEHTAaM COCTaBUTh HEOOJBIIOE pPE3OME 0
IPOYUTAHHOMY MaTepUaiy U 3aTeM OOCYIUTh UX.

4. [IpemioxxuTh CTyA€HTaM HamucaTh, YTO B MaTepuanax JIEKIUU ObLIO
CaMbIM HEMOHSTHBIM MOMEHTOM. [IpeasioxkuTh OOBACHUTH ATO MOHITHE JIPYTHM
CTYACHTaM.

S. [TpennoXkuTh CTyIeHTaM OOMEHSTHCS TEMH 3alHUCIMH, KOTOPbIE OHU
COCTaBUJIM, U HATH OMIMOKU B U3JI0KEHUU.

6. [TpennoxuTh NPEACTABUTH JIOTUYECKYIO LEMOYKY OOBSICHEHUS
Kakoro-iar0o noHsATUs. CpaBHUTH MOJIyUYEHHBIE LIETTOYKH.

7. [TpennoXuTh CTyIeHTaM HAaIUCcaTh BOMPOCH], HA KOTOPbIE OBLIU JaHbI
OTBETHI B JICKIIHH.

8. Crparerus necsaTh-/IBe:

[IpenonaBareny mpeasiaraeT HOBYIO HH(poOpManuio B TedeHue 10 MUHYT,
3aT€M OCTAHABJIMBACTCS HAa JIBE MHHYTHI M MpEJJIaraeT CTYJICHTaM OOMEHSIThCS
CIIOKUBIIUMUCS Yy HUX TMOHATHSMU Ha OCHOBE TNPEMJIONKEHHOIO MaTrepuana,
3aIMOJHUTh BO3HHKIIME TPOOEIbl B MOHUMAHWK WHGOPMAIMHM TyTeM OOIICHUS
MEXKTy COOOM.

Q. CryneHTam JaeTcss HECKOJIBKO MUHYT JUIsl TOTO, YTOOBI HAMHCaTh
KOMMEHTAapUU K JIEKIUHU, KOTOpbIE MNPENOJaBaTelb MOXET HCIOJIb30BaTh MpHU
MOATOTOBKE K CIEAYIOLIEMY 3aHATHIO. MOKHO MPEJIOKUTH CIEAYIOIINE BOIIPOCHI:

* UT0 OBLIO CaMbIM BaKHBIM B MIPEIJIOKEHHON JIEKIIUN?

* Ut0 OBUTO CaMbIM HEOKUTAHHBIM?

* UTto OBLJIO CAaMBbIM UHTEPECHBIM?

* UTo OBLJIO CaMBbIM HEMTOHSATHBIM?

Bomnpocs! 151 codeceqoBaHus U TeMbI ISl JUCKYCCHI
no aucuuriuHe _CrnekTpajgbHble METObI UCCIEAOBAHUS _

Pa3znen 1. BBenenne. O030p cnneKTpaJbHBIX METOA0B UCCIEA0BAHMUSI.
MeToa siiepHOTr0 MATHUTHOTO Pe30HAHCA.

Tema 1. BBenenue. O030p Ba:kHeHIIUX CNIEKTPAJIbHBIX METOA0B
HCCIIe0OBAHMS

1. Ha uem ocnosanvl 6ce gusuro-xumuueckue memoowl UCCie008aHUs

seuwecmea?



2. SAnepHb1il raMMa-pe30HaHC.

Kaxue napamempul éewyecmea modicHo ucciedo8ams ¢ NOMOWbIO MOS0
memooa?
3. PeHTreHo-CTpyKTypHBIN aHAJIN3.

Kaxue napamempul 6ewyecmea modicHo ucciedo8ams ¢ NOMOWbIO MOS0
memooa?
4, Metoapl ONTUYECKOM CIEKTPOCKONUH (3JIEKTPOHHAS, KoJeOaTenbHasl,

KOMOHMHAIIMOHHOTO PACCESHUSA).

Kaxue napamempul 6ewgecmea MojicHO ucciedo8ams ¢ NOMOWbIO IMUX
Memooos?

5. MUKpPOBOJIHOBASI CIICKTPOCKOITHS.

Kaxue napamempul eewgecmea MojiCHO UCCIe008aMb € NOMOWBIO FMO20
Mmemooa?

6. Macc-crekTpomMeTpusi.

Kaxue napamempol 6ewgecmea MojicHO UCCI1e008amb ¢ NOMOWBIO IMO20
Mmemooa?

7. CIeKTpOCKOIHUS SIEPHOTO MAarHUTHOTO PE30HAHCA.

Kaxue napamempul ewyecmea MojicHO UCcied08amv ¢ NOMOWbIO IMO20
Mmemooa?

8. CIHeKTpOoCKOIHS AJICKTPOHHOTO IMapaMarHUTHOTO PEe30HaHCA.

Kaxue napamempol eewgecmea MojiCHO UCCIe008amb € NOMOWBIO IMO20
Mmemooa?

Tema 2. SinepHblii MATHUTHBIN pe30HAHC. TeopeTH4ecKue OCHOBBI.
Oco0ennoctu 3kcnepumenta SIMP.
1. OcHoBbl Teopuu AMP-CrIeKTpOCKONHUHN.

B uem cymwv si0eproeo macnumuozo pezonauca?

2. CnMHOBOE COCTOSIHUE SI/IEP, TOBEICHNE MarHUTHOTO MOMEHTA BO
BHEIITHEM MarHUTHOM ITOJIC.

Kakue cnunosvie cocmosinus si0ep eam uzgecmmoit?

Ymo npoucxooum c sopamu, 061a0ar0uuMu MAeHUMHBIM MOMEHMOM 80
BHEeUHeM MACHUMHOM noje?

3. MarunuTtHsle cBoicTBa szep. DPdekT 3eemana.

B uem cocmoum s¢hghexm 3eemana?

4, VYpaBHeHue pezoHaHca. Pe3oHaHC B MaKpOCKOMTUYECKOM 00beME.
Ciyuaii HENomnaJIeHUsI B pE30HAHC.

Kaxk npoxommenmuposamo ypasneHue pe30HaAHCa U 8 KAKOM ciydae
NPOUCX00Um Henonaodenue 8 pe3oHaHc?

5. Cutyanus HeCKOJbKIX MarHUTHBIX MOMEHTOB. CITHHOBOE 3XO.
Ypasuenue bnoxa.

B uem 3axnrouaemces sghghexm cnunosozco sxa?

Ymo onucwvlieaem ypasuenue brnoxa?



6. Crnekrp. [IpononbHas penakcanus. [lonepeunas penakcauus. Bpems
penakcanny. MexaHu3Mbl peslakCalyH.

Kaxue 6uovi cnun-pewiemounoti peraxcayuu vl snaeme?

7. CkaisipHOe B3aumoericTeue. IHBapHaHTHOCTh MYJIBTHILNIETHOCTH.

B uem cocmoum uneapuanmnocmo MynbmuniemHocmu?

8. HomenknaTtypa ciuHOBBIX cucTeM. JIByXCIIMHOBBIE cucTeMbl AB 1
AX.

Kaxue napamempuol cnekmpa yuumsigaromes npu onpeoenenuu ChUH080u
cucmembl?

Q. CkansipHO€ B3aUMOJEHCTBUE C KBaAPYIOJIbHBIMU SIAPAMHU.

B uem 3axnrouaemcs k6adpynonvHulil 3¢hghekm u 8 KaKux Caydasx oH UCnov-
3yemcs?

10. Anepusiit a3¢pdext OBepxaysepa.
Ymo maxoe A0 u 8 kakux cy4asx oH ucnoavzyemcs?

Tema 3. Snepublii MarHuTHbIi pe3oHaHc. Cnexkrpockonuss SIMP Ha
1 1
siapax H, °C.

1. CootHomenue curHain/mym. Onepauun ¢ CCU.  Anoauzanms.
JIuneiinoe npenckazanue. J[ONogHEeHnEe HYIIMH.
Kaxue napamempuir obpabomxu cnekmpog nauboinee 8axchvi?

2. MeTtonomnorust 00paboTKH CHEKTpa.

B uem cocmoum nocnedosamenvrnocms oeticmsuii no oopabomke cnekmpa?

3. [TonsiTue 00 OCHOBHBIX MapaMeTpax: XUMUYECKUW CIIBHT, €IMHUIIBI
U3MEPEHUS XUM. CIBUTOB, KOHCTAHThI ClIUH-cIIMHOBOTO B3aumozeicTeus (KCCB).

Kaxue napamempuor cnekmpa AAMP 6v1 3uaeme?

4, NHTEHCUBHOCTH CUTHAJIOB.

Kaxyro ungopmayuro necem unmencuenocms cuenanog?

5. BHyTpeHHHUE ¥ BHEIITHUE CTaHIAPTHI.

Ymo ucnonvzyemcs 6 kauecmee 6HYMpPeHHUX U GHEUHUX CIAHOAPMO8 8
AMP?

6. Crnextp. Undopmarnus, conepxariasics B aiiyiax, Moay4eHHbIX Ha
npubopax pupmer Bruker.

7. SAnpa "H. CuMymsiius. DKCIEPUMEHTaIbHbIE METO/bI CIIEKTPOCKOITHH
'H-AMP.

Kakue ocobennocmu sxcnepumenmanvrolx memooos cnekmpockonuu AMP
na sopax *H 6wl snaeme?

8. CrnenuanpHbIE SKCIIEPUMEHTAIIBHBIE METOBI B cClIEKTpocKonuu AMP.
Metonbl yIpomeHus ClIeKTPOB, MMOIABJIEHUE, IPEIHACHIIICHNUE, TBOMHOU
PE30HAHC, CABUTAIOIINE peareHThI (I T-peareHThI).

s ue2o ucnonv3yromes uzyueHHvle IKCNePUMEHMAbHble Memoovl?
Q. [IpoGnemsbl uccnenoBanust KOH(GOpMAaIUi.



Kaxum obpazom npoucxooum kongopmayuounsiii ananuz ¢ nomowwvto AMP?
10. OOmMeHnHbIe Tporiecchl B criekTpax SIMP: a) BHyTpeHHssE AUHaAMUKa

OpraHUYEeCKUX MOJIEKYI, 0) MEXMOJIEKYISIpHbIE 0OMEHHBIE MTPOLIECCHI.

s uezco ucnonwv3zyromes obmenHvie npoyeccwl 8 cnekmpockonuu AMP?
13 13
11. Anpa ~°C. DkcnepuMeHTaNbHbIE METO/IBI crieKTpockonuu —~ C-AMP.

Kakue ocobennocmu sxcnepumenmanvhulx memooos cnekmpockonuu AMP
na saopax °C evi snaeme?

12. Anepuerit a3¢dext OBepxaysepa.

Kaxoewvt ocobennocmu ucnonvzosanus A230 6 cnexkmpockonuu AMP®C?

13. Crextp °C ¢ nomasiennem CCB mo nporonam Broad Band (BB).

Kaxyr ungopmayuio necem cnexmp BC ¢ nooasnenuem CCB no npomonam?

14, Crextp °C ¢ wactmunbiv momasienneM CCB mo mportoxam (Off-

resonance).

Kaxyro ungopmayuio necem cnexmp BC ¢ wacmuunvim nooasnernuen CCB no
npomounam?

15. Cnextp B3¢ 6e3 noxasienus CCB.

B kakom cnyuae ucnonvsyemcs cnexmp BC 6e3 nooasnenus CCB?

16. Criextp *C J-MOIy IHPOBAaHHOTO CIIHHOBOTO 9Xa (JMOD).

B uem cyms J-mooynsayuu u kaxyro ungpopmayuro ona Hecem?

17, C-H xoppensuus va 6mmxanx KCCB.

B kaxom cryuae ucnonvzyemcs C-H koppenayus na oausxcnux KCCB?
18. C-H xoppensuus Ha gansHux KCCB.

B kaxom cryuae ucnonvzyemcs C-H koppenayus na oanenux KCCB?
19. NuBepcHas cnektpockonusd. C-C koppemnsiuum.

B kakom cnyuae ucnonvzyemcs C-C koppensayusi u UH8epCHAs.
cnekmpockonus?

Pa3zges 2. Macc-crieKTpoMeTpusi 1 XpOMAaTO-MaCC-CIIEKTPOMETPUS
BBICOKOI'0 pa3pelieHusl.

1. DHEPreTUUeCcKOe COCTOSIHUE MOHOB, 00OPa3YIOIIUXCS TPU HOHU3ALIUH.

Kaxosa 3as6ucumocmo unmencusnocmu macc-nukoe om cmaouibHoCmu
OCKOJIOYHBIX UOHOB?

2. [TpunIUnI ®panka-Konjgona, aguabaTuyeCcKuil IMOTEHIIA AT
noHu3aruu. OCHOBHOE M JICKTPOHHO-BO30YKJICHHBIC COCTOSIHUSI MOJIEKYJISIPHOTO
HOHA.

Yem omauuaromesi OCHOBHOE U INEKMPOHHO-8030VHCOEHHbBLE COCMOSHUS
MOJEKVISIPHO20 UOHA?

3. [Iporecchl meperpynmupoBKH B MacC-CIIEKTPOMETPHH.

Kakoe npakxmuueckoe 3nauenue umerom npoyeccol nepezpynnuposKu
@paemenmuolx UOHOB?

4, Merton XpPOMaTO-MAaCC-CIEKTPOMETPUH. CTbIKOBKA Mmacc-

CIIEKTPOMETpa ¢ XpomaTorpadom.



Kaxoe npeumywecmeo oaem cmvikoska macc-cnekmpomempa ¢
xpomamoepagom?
5. Wudopmarius, moaydaemas B METOAE XpOMaTO-MacC-CIIEKTPOMETPHH.

Kaxas yennas ungpopmayus o éewyecmse nonyuaemcs ¢ memooe Xxpomamo-
macc-cnekmpomempuu?
6. Nudopmanusi, norydaemasi B METOJIE XpOMATO-MacC-CIIEKTPOMETPHUH.

Kaxkas yennas ungopmayus o sewyecmee nonyuaemcs ¢ memooe Xpomamo-
macc-cnekmpomempuu?
7. [IpuMeHeHne Macc-CIEKTPOMETPUH [Tl PELIEHUs CTPYKTYPHBIX 3a/1a4

OPraHUYECKON XUMUH.

Kaxue 3a0auu PeEUAIOMCA C NOMOULbIO MO0 memooa?
8. MCTOI[I)I OIIPpCACIICHUA COACPKaHUA W30TOMHOM MCTKH B

COCIUMHCHUAX, MCUCHBIX CTaOMJIILHBIMU M30TOIAMHM.

B uem npaxmuueckasn yennocms Memooa u30monHou Mmemxku?

Pazgen 3. MeToabl ONTHYECKON CIIEKTPOCKONMHA

Tema 1. UudpaxkpacHasi CIeKTPOCKOMNUS.

1. [Ipumenenne WK-criekTpoB uisi HAECHTU(PHUKAIWKA OPTraHUYECKUX

coequHeHur. CTPYKTYpHBIM aHaA3 [0 XAPAKTEPUCTUYECKUM  YaCTOTaM.
Koppensimonnsie 1uarpaMmMbl XapaKTEPUCTUUECKUX YACTOT.

Kaxas cmpyxmypnas 3a0aua cmoum nepeo UK-cnexmpockonueii?
2. Mexmonekynsipabie  dPQPEeKThl M XapaKTepUCTUYECKUE YaCTOThI

I'pVIIII. Bnusuane PaCTBOPUTCIIAA 1 KOHLICHTPAIIHNH.

Kaxum obpazom énusrom pacmeopumenv u KOHYeHmMpayus pacmeopa Ha
BHeWHUL U0 cnekmpa?
3. Brnusitnue BHYTPUMOJICKYJISIPHBIX (DaKTOPOB Ha XapaKTEPUCTUUECKHUE

YacTOTHl TPYNI: HaMpsHKCHUE IMKIA W cTepudeckue A(M(PEKThI, 3IEKTPOHHBIC
2h(DEeKTHI W COmpsDKEHWEe, AWMOJIBLHOE W TPAHCAHHYISPHOE B3aUMOJCHCTBHEC
(@ dexT o).

Kaxas 3asucumocmu cywecmeyem medxncoy yKa3anHbLMU NApamempamu u
nonodcenuem QyukyuonanvHulx epynn 6 UK cnexmpe?
4, BuyTtpumonekynsipHas Bogopoanas cBsizb (BC). Paznuuue BHyTpU- U

Mexxkmonekyisipaoit BC. Biussaue BC Ha mosiockl OTIIONMIEHUsT TPYIIbI JOHOpaA U
rpymsl akientopa nporona. Ouenka snepruu BC.

Kaxum obpazom ¢ nomowwro UK cnekmpockonuu MOMCHO uzyyams
BHYMPUMOJLEKYTAPHYIO 8000POOHYIO CE53b?
S. KauecTBeHHBIH W KOJIMYECTBEHHBIM aHAJIU3 CMECH OPraHUYeCKHX

BemectB 1o HWK-crektpam. MHWcnonb3oBanue 3akoHa JlamOepra-bepa mis
MHOT'OKOMITOHEHTHBIX PaCTBOPOB.

Kax ucnonvzosame UK cnexmpockonuio ons uzyuenus MHO2OKOMNOHEHMHbIX
pacmeopos?



6. KonmuectBenuwrii  anamu3  crmocoboMm  aTamoHOB.  Crmoco0
KaJIMOPOBOYHOM KPHUBOM.

Kaxue 3a0auu xonuuecmeennozo ananuza modrcHo peuiams ¢ nomouvio MK
cnekmpockonuu?
7. MeTon pa3HOCTHBIX CIIEKTPOB.

B uem cyms paznocmuoix UK cnexkmpog?

Tema 2. DileKTPOHHAS CHIEKTPOCKONMS.

1. KoMmOuHanmonHoe paccessHie CBETa, MEXaHU3Mbl PAcCEesTHUS KBAHTOB
B CTOKCOBOM M aHTHCTOKCOBOM 00JIaCTAX CHEKTpA.

Ha uem ocnosamno sienenue KOM6L£HCZI4MOHH020 paCCQ}ZHZ/l}Z?
2. HpI/IMeHeHI/Ie CIICKTPOCKOIINH KOM6I/IHaHI/IOHHOFO pacCeiaHuAa CBCTA

ML UCCIICOIOBAHUSA CTPOCHUA OPraHUYCCKHUX MOJICKYII. HpaBI/IJ'IO WHTCHCUBHOCTEH
I MOJICKYJI € ICHTPOM CUMMCTPHH.

IIpuseoume npumepwol ucnoavzosanus cnekmpockonuu KP ons pewenus
CMPYKMYPHBIX 340aHy.
3. Anmapatypa Juisl pErUCTPALMK CIIEKTPOB PACCESHUS CBETA.

U3 ueco cocmoum npunyunuanvhas 610K-cxema npubopa Ol
cnekmpockonuu KP?
4, DJIEKTPOHHBIE M KojeOaTeabHble YpOBHU MoJieKyd. IloTeHuuanbl

HOHHU3AlIMH MOJICKYII.

Kaxue napamempul ucnonvzyromes 6 homosnekmpoHHOU CHeKMPOCKONUU?
S. OnpeneneHue MoJ0XKeHUss YpoBHI DepMu H  pacnpeaciiCHUs

BHGKTPOHHOﬁ IIJIOTHOCTH. I/I3yquH€ ATOMHBIX U MOJICKYJIAIPHBIX 0p6HTaH€ﬁ.

Kaxue 3a0auu cmpykmypHno2o ananuza npuzeana peuams
Gomosnexmponuas cnekmpockonus?

Pasznea 4. KommiekcHoe ucnoJib3oBanue GusuKo-XxuMHYECKHX METO10B
aHaJIM3a.

1. Hcnonb3oBaHuE AAHHBIX PA3NHYHBIX (PUIUKO-XUMUYECKUX METOJI0B

L OIIPCACIICHUA COCTaBa U CTPOCHUA COGﬂHHeHHﬁ.

Ilepeuucnume nociedosamenbHOCMb NPUMEHAEMBIX MEMOO08 8
CMPYKMYPHOM AHANU3E.
2. PazpaboTtka METOJUKH (bU3UKO-XUMHYECKOTO aHanusa,

IMMO3BOJIAIOMICTO OJHO3HAYHO OXAapPaKTCPHU30BATb COCAHWHCHHUC C npez[nonaraeMoﬁ

CTPYKTYpPOH.

Kaxoea memooonozusn ucnonvzosanus paznudnsix QU3UKO-XUMUYECKUX
Memoo08 8 CMpPYKMYpPHOM aHaiuze?

MeToauveckue peKOMEHIALMH, ONpeaeaoIue Npoueayphbl
OlleHUBAHUSA Pe3yJIbTATOB 0CBOEHMS JUCIHUILUIMHBI IPU TeKYIlel MpoBepKe
OueHka yCTHBIX OTBETOB:
Ormerka "OTau4yHo"
1. JlaH MOJIHBIN U TPABWIbHBIA OTBET HA OCHOBE U3YUYECHHBIX TEOPHI.
2. Matepuall TOHAT U U3yYEH.



3. Marepnan U3J107KEH B OIIPEIEIICHHOU JIOTHYECKOMN
MOCJIEIOBATEIBHOCTH, JTUTEPATYPHBIM S3BIKOM.

4, OTBeT CaMOCTOSITEIIbHBIN.

OrMmeTka "Xopomo"

1, 2, 3, 4 — anamoruudo ormetke "OTanyHo".

S. Jomymiensl 2-3  HeCyIIECTBEHHBIE OIIMOKH, WCIPABICHHBIE 10
TpeOOBAHUIO yUUTENsl, HA0JI01aach "IepOX0OBATOCTh" B U3JI0KEHUU MaTepHuaa.

Ot1meTtka "Y10BI€TBOPUTEIHHO"

1. Y4eOHbIli MaTepuana, B OCHOBHOM, HM3JIOKEH IOJHO, HO TMPH 3TOM
JOMYIIEHBI 1-2 CyIecTBEHHbIE OMUOKY (HATpuMep, HEYMEHUE TPUMEHSTh 3aKOHBI
U TEOPUH K OOBSICHEHUIO HOBBIX (hAKTOB).

2. OTBeT HEMONHBIA, XOTSI W COOTBETCTBYET TpeOyeMon TIyOuHe,
MIOCTPOEH HECBA3HO.

OrMmeTka "HeynoBjieTBopurtebHo"

1. He3nanme niay HenonnmaHue OOJIBIIICH WM HanOoJiee CYHIGCTBCHHOﬁ
qaCTu y‘-IC6HOFO MaTcpuaiia.
2. I[OHYHIGHBI CYIICCTBCHHEBIC OIHI/I6KI/I, KOTOPBIC HC HCIIPABIIAIOTCA

MOCJIE YTOYHSIOIIUX BOIPOCOB, MaTEpHAII U3JI05KEH HECBA3HO.
1. OueHka yMeHHUs peliaTh 3aa4M:
OtmeTka "OTan4HO"
B pemienun 1 00bsICHEHUN HET OLIMOOK.
XoJ perieHust paluoHaIbHbIN.
Ecnu Heob6xoauMo, pelieHre mpou3Be1IeHO HECKOIBKUMU CITIOCOOaMu.
Jony1iiieHsl OMOKH M0 HEBHUMATEIIBHOCTH (OTOBOPKH, OTIMCKH).
Ormerka "Xopomo"
1. Cy11ecTBEHHBIX OITUOOK HET.
2. Homymenst  1-2  HecylleCTBEHHbIE  OMIMOKM WM HETMOJHOE
00BsICHEHUE, WM UCTIOIb30BaHKuEe | criocoba mpu 3aIaHHBIX HECKOJIBKUX.
Ot1meTtka "'Y10BI€TBOPUTENBHO"

W

1. Honymeno He Ooiee OMHOM CYIIECTBEHHOM OIMMOKH, 3aluch
HEIOJIHBI, HCTOYHOCTH.
2. PemeHre BBIIOJIHEHO C ONTMOKAMH B MAaTEMaTHYECKUX pacyeTax.

OtMmeTka "HeynoBjieTBopurteibHo"

1. Pemenue ocynecTBIeHO TONBKO C IIOMOIIBIO YUUTEIIS.
2. JlomyuieHsl CyleCTBEHHbIE OLINOKH.
3 Pemenne n 00bsicCHEHNE TOCTPOEHBI HE BEPHO.

I1l. Ouenka nucbMeHHBIX padoT:
Kputepun Te sxe. M3 OLIEHOK 3a KaXIblii BOMPOC BBIBOAUTCS CPEIHSIS
UTOTOBas OIIEHKA 3a MHUCbMEHHYIO padoTy.



