[loKyMeHT NoANucaH NpoCToit 3NeKTPOHHOM NOANUCHI0
WNHbopmaums o Bnagenbue:

OHO: Crwpros CAMBIHICTEPCTBO HayKH ¥ BBICIIETo 0OpasoBanus PoccHitckoii Qeneparun
[lomkHOCTb: BpUO pekTopa

Hara nopnucaina: 02.10.20BF'BEYY BO «TBepckoit rocynapcTBeHHBIH YHUBEPCUTET
YHUKanbHbI NPOrpaMMHbIN KIKOY:

69e375c64f7€975d4e8830e7b4fcc2ad1bf35f08

YTBepxnaro:

PyxoBogurens OOIT:
\ @km " TLM. ITaxomos

27 mas 2024 r.

Pabouast mporpamma AUCHUILTHBI (C aHHOTAIIHAEH )
du3znyecKkue METoAbl UCCIeI0BAHUS IMOJINMMCPOB

HarmpasieHnue noiroroBKu
04.04.01 xumus

HanpasnenHocTh (IpoQuiib)
Pusnveckass XuUMus

Jliist cTyieHTOB 2 Kypca 04HOM OpMbI 00ydEeHHUs

CocraBurens: 1.X.H., npodeccop [Taxomos [1.M.

Tseps, 2021



|. AHHOTAIUSA

1. Ilesn 1 32024 AU CHUILIHHDI

Henvro nucuuruiabl « PU3MYECKUE METOJIbI UCCIEIOBAHUS MTOJIUMEPOB) SIBISICTCS
U3YYEHUE TEOPETUYECKUX OCHOB METOJIOB  OINTHUYECKOM CHEKTPOCKOIUH,
MPAKTUYECKOE OCBOCHHE METOJOB CIIEKTPAJLHOTO aHajgu3a IyTeM paloThl Ha
cnekTpasbHbix npudbopax (MK, VY®-Buaumoro nuama3zoHOB), HHTEpHpETAIUs
CIIEKTPOB W AaHaJIU3 TOJYYEHHBIX CIEKTPAIbHBIX JaHHBIX, BO3MOXXHOCTh
MPUMEHEHUS CIIEKTPAIbHBIX METO/IOB Ha MPAKTUKE - B HAYYHBIX MCCIECIOBAHUAX U

Ha TPOU3BOJICTBE.

3aoauamu MTUCTIUTUTAHBI SIBJISIOTCS

1. ocsoenue meopemuueckux 0CHO8 CHEKMPAILHLIX Memo008 ucciedoganus - UK
CHEeKmpOCKONUU, HK-muxpocrxonuu, CHEeKMpOCKONUU Y®-6uoumozco
ouanazonos, memooa Keauynpyeozo paccesinus (POTOHHOU KOPPEISIIIMOHHON
CIIEKTPOCKOINK) — Memoda Ounamuyeckoz2o ceemopaccesinusi ({CP),;

2. oceoeHue ocobenHocmel NpoOONOO2OMOBKU Ol PA3IUUHBIX CHEKMPATbHBIX
Memo008 UCCIe008aHUsI NOTUMEDPOS,

3. oceoeHue paziuuHvlx Memooos ucciedosanus - UK cnexmpockonuu, UK-
MUKpOCKOnUY,  cnekmpockonuu Y @®-euoumoeo  ouanazoHos,  memood
OUHAMUYECKO20 C8EMOpACCesiHUA - Ol IKCNEPUMEHMANIbHO20 —U3YUeHUs
CMpPYKmMypbl NOTUMEPHBIX 00PA3YO8.

2. MecTo aucuuniimebl B cTpykrype OOIL:

Huciunnuaa «®U3ndeckrue METOAbl MCCIEAOBAHUS IIOJIMMEPOB» BXOJUT B
DJIeKTUBHBIC OUCHHMIUIMHBEI 6 o00s3aTeabHOM Yacth bioka 1. «/McIurimHBD
y4eOHOro TUIaHa.

OHa 3aKy1aJIbIBa€T OCHOBBI 3HAHUM JIJIsl OCBOSHUS JUCIUIUIMH: «AKTYyaJIbHbIC 33]1a4U

COBpeMEHHOU Xxumuu. Yacts 2», «HanoTexHomorum.

3. O0beM AUCHMILUIHHBI: 6 33a4eTHBIX eIuHUIL, 216 akaJeMHUYEeCKHX YacoB, B TOM
qyucse:

KOHTAKTHASI ayJUTOPHAs padoTa: JieKiuu - 15 yacos, 1aboparopHbie paboThl - 75
4acoB, B T. 4. JJADOpaTopHas MPaKTUUECKas MOITOTOBKA — /9 YacoB;

camocTosiTe/ibHast padora: 99 yacoB, KOHTPOJIB - 27 YacOB.

4. Tlnanupyemble pe3y/bTaTbl O0y4YeHHs] MO IMCHMIIMHE, COOTHECEHHbIE C
IJIAHUPYEMBbIMH Pe3yJIbTATAMHU 0CBOEHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

[Inanupyemsble pe3yabTaThl [Imanupyemple pe3yabTaThl 00yUSHHS TIO
OCBOCHHUSI 00pa30BaTEIHHOMN JVICHUTUIMHE




nporpammsl ((hopMHUpyeMbIe

KOMIIETEHLIUA
OIIK-1 Cnocoden Bbmosnsrs | ONK-1.1. HUcmoms3yer CyILIECTBYIOIIHE u
KOMILTEKCHBIE pa3pabarbiBacT HOBBIC METONMKH IOIy4CHUS U

IKCIEPUMEHTAJIbHbIE M PACYETHO-
TeopeTHYEeCKHEe HCCJIeI0BAHUS B
H30paHHOIi 00J1acTH XUMHUHM WU
CMEKHBIX HAYK C HMCIOJIb30BAHHEM

COBpPEeMEeHHBIX npuodopos,
NPOrpaMMHOro odecneyenuss u 0a3
JAAHHBIX npogeccnoHaIbHOI0
HA3HAYCHHUSA

XapakTe€pu3alu BCHICCTB U MAaTCPHAJIOB I pECIICHUA
3aJa4 B I/136paHHOI71 00J1aCTH XHUMHMH WM CMEXHBIX

HayK;,

OIIK-1.2. Hcnonp3yeT COBpeMEHHOE OOOpYyIOBaHUE,
nporpaMMHOe o0ecrneyeHne U InpodeccHoHalbHBIC
0a3pl JAHHBIX U1 pelIeHHd 3a7ad B H30paHHOMU
00JaCTH XMMHUH UM CMEKHBIX HayK.

OIIK-2 CnocoGeH aHAJIM3HPOBATD,
HHTEPNpPeTUPOBATL M 00001AaTH
pe3yJbTaTbl 3KCIHEPHUMEHTAJIbHBIX
U pacyeTHO-TeOpeTH4eCKuXx pador B
u30paHHOl 00J1aCTH XMMHMH WJIH
CMEKHBIX HAYK

OIIK-2.1. [TpoBOIUT KPUTHUYECKUI aHATIN3 PE3YJIbTATOB
COOCTBEHHBIX  JKCIEPUMEHTAIbHBIX U  PAaCYETHO-
TEOpPETHUECKUX paboT B H30paHHOW 00JACTH XUMHHU
WINA CMEXHBIX HayK;

OIIK-2.2. ®opmynupyeT 3aKIIOYEHHS M BBIBOJABI IO
pesyiabTataM  aHajM3a  JIUTEpaTypHbIX  JAaHHBIX,
COOCTBEHHBIX  JKCHEPUMEHTAIbHBIX U  PacyeTHO-
TEOPETHYECKUX paboT B H30paHHOW 00JACTH XHUMHH
WJIHA CMEKHBIX HayK.

OIIK-4 Cnocooen TOTOBHTH
nyoJIuKaNunu, y4acTBOBaTh B
npogeccHOHAIBHBIX  JHCKYCCHSAX,
NMpeacTaBJIsITh pe3yJbTaThl
npogecCHOHATIBLHOMH /1eSITeJIbHOCTH
B BH/Je HAyYHBIX H HAY4YHO-

NMOMyJAPHBIX JOKJIAA0B

OIIK-4.2 IIpencraBnsieT pe3yabTaThl cBOei pabOTHI B
yCTHOH (hopMe Ha PYCCKOM U aHTTIUHCKOM SI3bIKE.

5. @opma NPOMEKYTOYHOI ATTECTAIMYU M CEMECTP NMPOBEIEHNS

9K3aMeH B 3-M CEMeCTpe.
6. SI3bIKk NpenogaBaHus . PYCCKUIL.

Il. Conep:xxkanne IUCHMILIMHBI,

CTPYKTYPHPOBaHHOe MO TeMaMm (pasjenam) ¢

YKa3zaHUuEeM OTBCJACHHOI0 HA HHUX KOJHYECTBA AKAACMHUYCCKHX YaCOB M BU/I0B

YUeOHBbIX 3aHATHH

AyauTOpHBIE Kont
3aHITHS OJTh
Bcee Camocr. | P
No HaumenoBaHue pas3iesioB U TeM Jlabopa
ro | Jlex pabota
TOpPHBIE
1047078
paboThI
Beenenue. Teopetnueckue ocHoBbl | 19 3 0 13 3
1 |meromoB MK, VY® wu KP
CIIEKTPOCKOTTUHT




2 | oTpaxkeHus,

CrekTpockonus

HCITYCKAaHUA 1 OMUCCHUOHHAsA

32 2

TIOTJIONICHHS,
paccesiHus,

14 13 3

KauecTBEHHBIN U KOJINYECTBEHHBIM
3 | criekTpanbHbBIN
NuTepnperaius CieKTpoB.

32 2
aHaJM3.

14 13 3

AHaITUTHYECKUE
ONTHUYECKON CIIEKTPOCKOIHH.

3agayu | 36 2

16 13 3)

Pemenue
5 | meTomamu

XUMHUYCCKHUX

CIIEKTPOCKOINHI

3a71a4
OIITUYECKOU

26 2

CtpykTypHBIE
METOJaMH CHEKTPOCKOIHH

ucciaeqoBanusa | 36 2

16 13 3)

MCTOJaMH

Pemenue TEXHOJOTMYECKUX 3a1a4

CoBpeMeHHbIE
CIIEKTPAIbHOM aHAJIN3e

CIICKTPOCKOIINH.
JOCTHIKCHUA B

35 2

9 21

Hroro:

216 | 15

75 99 27

1l Tlepeyenr y4yeOHO-METOAMYECKOT0 OOecHeYeHUsl JJIsi CaAMOCTOSITEJbLHOI
padoThl 00Yy4AKOIIUXCSH M0 AMCUMIVINHE:

o VY4eOHast mporpamma

o [lepedenHp TeM MO AUCITUTUIHHE

o Tewmbl pedepaTon

o [lepedenn BOMPOCOB JiJIst MOATOTOBKHU K AK3aMEHY

IV. OneHouHble MaTepPUAJIbI /ISl IPOBeIeHUs TEKYIIEH U MPOMEKYTOUYHOM

arTrecraimmum

TunoBbie KOHTPOJIbHBIE 32IaAHKS VISl IPOBEPKU YPOBHS CPOPMHUPOBAHHOCTH

kommnerennuu [1K-2 Brnamenwe Teopwell W HaBBIKAMH TPAKTHUYECKOH pPabOTHI B

M30paHHOM 00JIACTH XUMUH:

Jran Tunosbie koHTpOJIbHBIC 3a0aHus | [Toka3aresun u
(popMupoBanus JJIA OLCHKH 3HAHMU, YMEHUI, KpUTEepHH
KOMIIETeHIMH, B HaBBIKOB (2-3 npumepa) OLlCHHMBAHUSA
KOTOPOM KOMIIETCHLUH,
y4acTByer IKAJIa OLeHUBAHUS
AUCHMILIHHA

3akmounTtenbnsiii | Keiic: Nwmeercs IIOJIHOE
Baapers: 1. Kro u xorma otkpeu1 UK | BepHOE pelieHue,
ITIOMCKOM u3iryuyeHue? BKJIFOYAOIIIEE

uHbopMaIuu B
rJI00aJIbHOM CeTH
WHTEPHET;

a) M.B. JlomonocoB B 1740 r.;
6) V. I'epmens B 1800 r..

MIPaBUJIbHBIA OTBET —
3 Ganna;
Jano
pellIeHueE,

BEpHOE
HO




2.  KakoBbl  BUABI  YNPYyroro
paccesiHusi cBeTa?
a) KOMOHHAITMOHHOE u

OpHMILTI09HOBCKOE;
0) peneeBckoe, AUPPAKIIMOHHOE W
paccesstaue Mu.

3. Kakue JTUATIa30HbI
AIEKTPOMATrHUTHOTO CIeKTpa
OTBEYAIOT METOAaM  ONTHYECKOU
CIIEKTPOCKOTUHU?

a) MUKPOBOJIHOBOE U PAJIMBOJIHOBOE
U3JIy4YEHHE;

0) raMMa-Tydd W PEHTTCHOBCKOE
U3IIy4YEHHE;

B) YO, Bunumoe u MK uznyuenue.

JOTTYTIICHBI
HECYIIECTBCHHBIC
dakTHueckue
OIITNOKH,
HCKa)KaIoIIHE
o0I111ero cmeiciaa— 2
Oaiua;

Nwmeercsa BEPHOE
pelnieHue TOJILKO
yacTd 3amaHusi— 1
oaur. 1 Gamr — «3»
2 Oamta — «4» 3
Ooaiuta — «5»

HEC

YMmerh:

TOTOBHUTH 00pas3Ilhl
(TuteHKH, TabJIETKH,
CYCIICH3UH U JIp.)

1. Kak nomyunte UK coekrp
HOJINMEPHOTO BOJIOKHA?

2. OmpeneneHue CpemHEro pasMepa

Nmeercs OJIHOE
BEPHOE pelieHue,
BKJTIOYAIOIIEE

HpaBI/IHBHIﬂﬁ OTBCT —

Juts 3amicn MK pacceuBarolMX  4acTHl  (IOPHI, |3 Gama;
CIIEKTPOB. 4aCTHLB! HAMOMHUTENA 1 Ip.) B Jlano BEpHOE
OJTMMEPHOM MaTpHIIe MyTeM | pemenue, HO
QHQIM3a PACCEAHHOTO M3IYYEHHA B | nonyiienpl
ONTHUYECKOM CIIEKTpE? HECYILIECTBEHHBIE
dakTuyeckue
OIITNOKH, HE
HCKa)KaroIINe
oOmero cmeicia— 2
Oaya;
Nwmeercs BEPHOE
pelieHue TOJBKO
yacTl 3amaHus— 1
Oamn. 1 6amn — «3», 2
Oamna — «4», 3 6anna
— «5»
3HaTh: 1 Yro takoe | [IpaBunbHO  BBIOpaH
CIIEKTPOCKOTIH- xapaktepuctnueckue WK mosockl | BapuanT otBeta — 1
YECKHE METObI MOTJIOMICHUS? Oamn
HCCJICIOBAHUS, Tect u3 3 3agaHuii:

KQueCTBEHHBIN U
KOJIMYECTBECH-HBIN
UK cnextpasibHbIN
aHaJu3.

a) WK momochr,
oTpeeICHHBIM KOJICOITFOIIIUMCS
XUMHYECKUM rpymnmnam u,
HE3aBUCHMO oT Pa3IMYHBIX
UCCJICyEMBIX BEIIECTB, JICXKAIIHE

OTBEYaIOII1e

1 6amr — «3»,
2 Oasuta — «4»,
3 Oayua — «5»




Ha ONpEIEJEHHBIX 4YacToTax; O0)
XapaKTEepU3yIOT BAJICHTHYIO CBSA3b;

B) TMPHUCYTCTBYIOT B  OJOUYHBIX
MoJINMEpax;

) CBSI3aHbl C  ONPEACIICHHOU
KoH(popMaruen MOJIEKYJIIPHOI
IeTIH.

2. KakoBbl OCHOBHBIC NPUYUHBI
CBETOIOTEPh B OJIUMEPHOM
cBeTOBOIE?

a) MOIJIOUIEHUE U PACCESHUE CBETA;
0) HapymieHue 3aKOHA IIOJHOTO
BHYTPEHHETO OTPAKEHUS;

B) BJIMSHUE aTMOC(EPHOW BIArud H
TEMIIEPATypHI;

') MEXaHOIECTPYKITHSI.

3 YeMm [IorjiomaTcjibHas
CIICKTPOCKOIINA OTIINYAacCTCA oT
SMUCCUOHHOM CHGKTpOCKOHI/II/I?

a) OJIHO U TOXKE;

0) DPMUCCHOHHAs CIIEKTPOCKOIHUS —
3TO YIPYro€ paccesHHue MaJaroliero
CBETA;

B) pu OMUCCUOHHOU
CIIEKTPOCKOTIHHU MPOUCXOJIUT
UCITyCKaHUE DHEPIUM BEIIECTBOM, B
OT/INYHNE oT MOTJIONIATEIbHOMN
CIIEKTPOCKOTIHUH.

TunoBbie KOHTPOJIbHBbIE 3aJaHUA /ISl IPOBEPKU YPOBHA ¢GOPMHPOBAHHOCTH
komnereHnuu [1K-3 roTOBHOCTH KCIONB30BATh COBPEMEHHYIO ammaparypy IMpu

IMPOBCACHUN HAYUYHBIX I/ICCJ'ICI[OB&HHfIZ

Jran TunoBbie KOHTPOJILHbIE 321aHUHA IHoka3arTenu u
(popmupoBanus JJIS OLeHKH 3HAHUM, YMEHUI, KpHUTEepHUH
KOMIIeTCHUMH, B HABBIKOB (2-3 npumepa) OLlCHMBAHUS
KOTOPOM KOMIIETeH LU H,
y4yacTByer HKaJja
AUCHMILIMHA OLICHUBAHMSA
3akmounTtenbHsii | Keiic: Nwmeercs IIOJIHOE
Baaners: 1. Crenenp [IOJIMMEPU3ALIMY | BEDHOE  PELICHHUE,




COBPEMECHHBIMH MaKpOMOJICKYJIbI paBHA: BKJIIOYALOIIIEE
KOMITHIOTEPHBIMU IPaBUJIHHBIA OTBET —
TEXHOJIOTUSIMH, a) OTHOIICHHUIO MOJICKYJISIPHOM Macchl | 3 Oamna;
IIPUMEHSIEMBIMU MAaKpOMOJIEKYJIBl K MOJEKyJsIpHOH | [laHO BEpHOE
pu 00paboTke Macce CTPYKTYPHOTO 3BEHA, perieHue, HO
pE3yIbTAaTOB 0) BBIXOMY TMOJMMEpPA B PEAKIMH €TO | JOMYIICHBI
HAyYHBIX oOpa3oBaHus; HECYIIIECTBCHHbIE
HKCIIEPUMEHTOB U | B)  OTHOIIEHHMIO  MOJIEKYJSIpHOM | paKkTUYecKue
coope, 00paboTKe, | Macchl  CTPYKTYpHOI'O 3BE€Ha K | OIIMOKH, HE
XpaHEeHUH U MOJIEKYJIIPHOMN Macce | UCKaXKaroIue
nepeaadn MaKpOMOJIEKYJIbI; oO1ero cmpicia— 2
uHopMaluu Ipyu | T) Maccbl MOHOMEpa K Macce | Oasia;
MPOBEJICHUU 00pa30BaBILIETOCs MOJIUMEPA. Nwmeercs BEpPHOE
CaMOCTOSTEITbHBIX perieHue TOJIBKO
HAyYHBIX 2. Kakme nmpu3HAKM OTAWYAIOT | YacTH 3amaHmsi— 1
WCCJICTOBAHMM. MOJIUMEPHI  OT HHU3KOMOJICKYJIIPHBIX | OaJll.

coequHEHUN? 1 6amt — «3»

a) TI0Xas pacTBOPUMOCTb; 2 Ganmna — «4»

0) HaOyxaHue NMpU PaCTBOPEHUH; 3 Oamna — «5»

B) HU3Kas BSI3KOCTh PaCTBOPOB;

T') BBICOKasl BI3KOCTh PACTBOPOB;

) HECIIOCOOHOCTh K

KpHUCTaJUIU3aIUY;

€) 2JIaCTUYHOCTb;

) HU3Kasi XPYIKOCTh;

3) TEPMOILIACTUYHOCTb;

1) TEPMOPEAKTUBHOCTB;

K) AJIEKTPOIPOBOIHOCTh

Buvibepume sapuanm omeema:

a) 0, T, e, X;

0)a, 0, 1,3, U, K;

B)O, T, 1, ¢, 3, U;

r)a, 0, B, X, K.

3. CpaBHute rHOKOCTh

makpomosiekyia: A. [-CO-(CH2)5-

NH-]n; B. [-CH2-CH(CH3)-]n;

a) A=Db;

0) A>b;

B) A<b;

r) B TaKUX MOJMMEPAX THOKOCTh HE

TIPOSIBIISICTCSL.
YMmerh: 1. B yeM 3akiovarorcs | Mmeercs IIOJIHOE
3anuceiBaTh MK npeumymiectsa meroga Dypwe-UK | BepHOE peueHue,
CHEKTPBI 00PA3IOB, |CHEKTPOCKOMUN  Tepea  OOBIYHBIM | BKIIOYAIOIIEE




ux meronoM UK cnexkrpockonuu? IIPABUJIBHBIA OTBET —

pacimudpoBbIBATH 3 Gainna;

u 2. K JTUXPOU3M u | [lano BEPHOE

WHTEPIPETUPOBATH. | OPUCHTAIIMOHHOE COCTOSIHHE | pEIICHHE, HO
MOJIUMEPOB? JOITYLIEHBI

HECYIIECTBCHHBIC

dbakTuyeckue

OIIINOKH, HE

UCKaXKaIOIIINe

o01tero cmeiciaa— 2

Oaiua;

Nwmeercs BEPHOE

penieHue TOJIBKO

yactd 3ajaHus— 1

OaJ.

1 6amm — «3»

2 Oanna — «4»

3 Gama — «5»
3HaTh: 1. Kakue nuanasonsl | [IpaBuiibHO BBIOpaH
OCHOBBI METOJIOB AJIEKTPOMATrHUTHOTO CIEKTpa | BapuaHT oTBeTa — 1
ONITUYECKOU OTBEYAIOT  METOJaM  OINTHUYECKOM | Oa
CIEKTPOCKOTIHH CHIEKTPOCKOTIHH? Tect u3 3 3aganmuii:
(YVO-, UK-u 1 Gamt — «3»,

Paman a) MUKPOBOJIHOBOE U PaJIMOBOJIHOBOE | 2 Oaruta — «4»,
CIIEKTPOCKOTIHS ); U3ITy4YCHHUE; 3 Gamna — «5»

KaKue 3a7a4u
MOTYT pelniaTh
METO/IBI
ONTHUYECKOM
CIEKTPOCKOTIUHU
MIPU U3YUYEHUU
CTPOCHUS U
CBOMCTB
MOJIMMEPOB,;
MPEJICTaBICHUE O
HOBBIX
pa3paboTkax u
JIOCTIKCHUSX B
o0acTu
CIIEKTPaJIbHOU
TEXHHKH.

0) ramMma-iydd U PEHTIEHOBCKOE
U3ITy4YEHHUE;
B) YO, Bunumoe u UK uznyuenue.

2. Uto Takoe XapaKTEePUCTHYCCKUE
UK mnosoce! nornomeHus?

a) WK mornoce, oTBewaromue
OTIpEJICTICHHBIM KOJICOTIOIIUMCSI
XUMUYECKUM rpymnmnam u,
HE3aBUCUMO oT Pa3ITUYHBIX

HCCJIEyEeMbIX BEIIECTB; JICKAIME Ha
OTIPEJICIICHHBIX YaCTOTaX.
0) XapakTepu3yT BAJICHTHYIO CBSI3b;

B) MPUCYTCTBYIOT B  OJOYHBIX
MOJIUMEpax;
r) CBSI3aHEBI C ONpPEAECTICHHOU

KOH(opManuen MOJIEKYJISIpHON LenH

3. Ha kakom 3akoHe OCHOBaH
kosmuecTBeHHbIM MK cnekTpanbHbIn




aHaaus?

a) Ha 3aKOHE IOJHOrO BHYTPEHHETO
OTpa’KEeHUs CBETA;

0) Ha paccesHUs CBE€Ta IO 3aKOHY
Panes;

B) Ha 3akoHe byrepa-JlamOepra-bepa.

V. YuebHo-MeToqu4ecKkoe U HH(OPMAIIMOHHOE 00ecTieyeHue THCIMILTHHBI
a) OcHosnas tumepamypa:

1. Kansiruna O.H., YetBepuxoBa A.I'., bepaunckuii B.JI. ®usnueckue MeTo bl
WCCIIEIOBAHUS BEILIECTB, 2014, 141 C. Pexum  pgocrtyma:
http://www.iprbookshop.ru/33663.html

2. 2. TlaxomoB II.M., Xwxusk C.JI. CnekTpockomus TOJIUMEpPOB: yueo.
[Toco6ue. Treps: TBI'Y, 2010. — 188 c. (bubnnorexa TBI'Y).

0) Jlonornumenvuas iumepamypa

1. KynmoB A.X. ®ypre-KP u ®@ypoe-UK criekTpbl mosmMepoB [DIEKTPOHHBIN
pecype] / A.X. Kynnos, I'.H. )KuxuH. — DJIEKTpPOH. TEKCTOBBIC JTaHHBIE. —
M.: Texuocdepa, 2013. — 696 c. — 978-5-94836-360-8. — Pexum
nocrtyma: http://www.iprbookshop.ru/31880.html

https://www.bruker.com/products/infrared-near-infrared-and-raman-
spectroscopy/landing-pages/general/ir-tutor
https://www.thermofisher.com/ru/ru/home/industrial/spectroscopy-elemental-isotope-
analysis/spectroscopy

http://www.xumuk.ru/

http://nehudlit.ru/books/subcat283.html

http://www.krugosvet.ru/enc/nauka i tehnika/himiya/BIOHIMIYA.html
http://www.medbook.net.ru/23.shtml
http://www.chem.msu.su/rus/teaching/kolman/index.htm

V1. Metoanueckue MaTepraJibl I 00YUAIOIIMXCS 110 OCBOEHHIO TUCITUILIUHBI

Y4eOHas nmporpaMmma

[Iporpamma BkIItO4aeT 7/ OCHOBHBIX Pa3JIEJIOB:
1. Bgsenenue. Teopernueckue ocHoBbl MeTO10B UK, Y® u KP cniekTpockonuu;
2. ChekTpocKOmusi TOTJIONICHUS, OTPAKEHUS, PACCESHHs, WCIYCKaHHUS U
SMHCCUOHHAs
3. KauecTBeHHbIN M KOJMYECTBEHHBIM CIIEKTPAIbHBIN aHanu3. HTepnperamnus
CIIEKTPOB
Anamntnueckue 3aaaun MK cnexkrpockonun
Pemenne xumMuyueckux 3aa4 METOJIaMU ONTUYECKON CHEKTPOCKOIUU
CTpyKTypHBIE UCCIIEOBAHUS METOJIAMU CIIEKTPOCKOIUU

o 0k



http://www.iprbookshop.ru/33663.html
http://www.iprbookshop.ru/31880.html
http://www.xumuk.ru/encyklopedia/571.html
http://nehudlit.ru/books/subcat283.html
http://www.krugosvet.ru/enc/nauka_i_tehnika/himiya/BIOHIMIYA.html
http://www.medbook.net.ru/23.shtml
http://www.chem.msu.su/rus/teaching/kolman/index.htm

7. Pemenune TCXHOJOTMYCCKUX 3aJgad METOAAMH CIICKTPOCKOIIHUH.
COBpeMeHHbIe AOCTUIKCHHUA B CIICKTPAJIbHOM aHAJIN3C

BBEJIEHUE

Hctopuueckuii 3KCKypc MO mpobieMe pa3BUTHS CHEKTPATBLHOTO aHAalu3a.
Hcrnonb30BaHuE CIEKTPAIbHBIX METOAOB aHAJIM3a JJI PEHIEHUS IIMPOKOro Kpyra
npo6sieM. Poiib CieKTpanbHBIX METOJOB MCCIEAOBAHUS I U3YUYCHUS CTPYKTYPhI
Y CBOWCTB MOJINMEPOB

1. TEOPETUYECKME OCHOBBI METOOB UK, Y® U KP
CIIEKTPOCKOIINA

Pa3nenenue mMOJHOTO 3JIEKTPOMArHUTHOTO CHEKTpa Ha JAMana3oHbl. [HIbI
AIEKTPOMArHUTHOIO M3JIYYEHUs JUIsl Pa3IMYHbIX [HANa30HOB W MPOLECCHI,
MPOUCXOIAIINE TPU TMOMVIOMIEHHWH WIA H3IYyYECHHH DJIEKTPOMArHUTHOTO
uznydyenus. OCOOEHHOCTH omnThueckoro auamnazoHa: Y®-, uaumoe u WK
uzinydyenus. Teopust konebanuii — ocHoBa K u Paman cniektpockonuu. bavxHsis,
cpenusas u pganbHsAs MK oOmactu. AxktuBHble KoneOanus. Ilpsamas u oOpartHas
criekTpanbHble 3amauu. llpupoma Y@ cnexktpoB. OCHOBBI CIEKTPOCKONHUH
KOMOMHAIMOHHOTO paccesiHusa win PamaH cnekTpockonuu. 3ajadu, peliacMble ¢
noMouipr0 MeTooB Y@ u Paman cnextpockonuu. [IpenmyiecTtsa u HeAOCTaTKA
METO/I0B ONTUYECKOIN CIEKTPOCKOIHH.

2. CIIEKTPOCKOIIUA ITOT'JIOIEHUSA, OTPAXKEHUSA, PACCESHUA U
NCITYCKAHUA

Bunpel  crnexktpockonuMu B 3aBUCHMMOCTH  OT  XapakTepa B3auMOICHCTBUS
AJIEKTPOMArHUTHOIO H3JIy4YE€HUsT C BEIIECTBOM: CIEKTPOCKOIIHS IOIJIOIICHUS
(abcopOuMoHHas1), CHEKTPOCKOMUS OTPaKEHUSI OT TMOBEPXHOCTU BEIIECTBA
(oTpakaTenbHasi), CHEKTPOCKOMHS PACCESTHUS M CIEKTPOCKOIHUS HWCITyCKaHUS
(amuccuonnas). Meroa HIIBO.

3. KAUECTBEHHBIN CITEKTPAJIBHBI AHAJIN3. UHTEPIIPETALIAI
CIIEKTPOB. KOJIMYECTBEHHbIN CIIEKTPAJIbHBIN AHAJINS.
KayecTBeHHBIM  CHEKTpajbHbIA  aHaW3.  XApPAKTEPUCTUYECKHUE  TOJIOCHI
norjouieHus. Banentuele n aedopmanoHHble Konebanus. Metoa «OoTne4aTkoB
najbleBy. ['apMOHWYECKHIT OCHWILIATOP M €ro yactora kosiebanuit. Ilpupona
aHrapMoHu3Ma kosiebanui. HTeHCMBHOCTH KojeOanmii. KomudyecTBeHHBIM
CHEKTpaibHbIN aHanu3. 3akoH byrepa-JlamGepra-bepa. Meton 6a3ucHoil nuHUM.
Brnusaue pasnuyHbix (AKTOPOB HA UWHTEHCHUBHOCTH U TIOJIOKEHHE TI0JIOC
MIOTJIOIECHUS. Meton JNEUTEPO3aMELICHHUS. YUyBCTBUTEIBHOCTD
CIEKTPOCKOTTMYECKUX METOJOB W OIIMOKA TIPH CIEKTPATbHBIX H3MEPEHUSX.
[Tposisnenne narepdepenninu B UK cnekrpax u UCMONB30BaHUE ITOTO SIBJICHUS.

6. AHAJIMTUYECKUE 3AJIAYU UK CITEKTPOCKOITNHN

OnpeneneHue  MOJIEKYJSIDHOW ~ HEOJAHOPOJHOCTHM  MOJUMEpPOB.  AHanu3
COMOJIUMEPOB. AHAIN3 MOJIUPUIIUPYIOMUX 100aBOK, HAIMYHUS TIacTUPUKATOpa U
JIpyrux 100aBOK U MPUMECEH B MOJIMMEpax.

7. PEIIIEHUE XUMWYECKUX 3AJJAY METOJJAMM OIITUYECKOI
CIIEKTPOCKOIINN



CHEeKTpOCKONNYECKOE U3YYCHUE PEAKUUN NOJMMEPU3ALMHU U CONOJIMMEPHU3ALNIHY,
IIOJIMKOHJICHCALIMY, IOJIMMEPAHAJIOTUYHBIX  IPEBpPALlCHUH, JOECTPYKIUU U
CTPYKTYPHUPOBAHMSI.
8. CTPYKTYPHBIE UCCJIEJOBAHIA METOJJAMU CIIEKTPOCKOIINU
AHanu3  KOHQUTYpaIlMOHHOW  CTPYKTypel moiumepoB. KoHdopmarmonHas
CTPYKTypa M TOBOPOTHO-M30MEpPHBIE MepecTporiku Ha mnpumepe MK cnexrpos
ITOJIMATUIICHA. CHeKTpOoCKOIMMYEeCKoe V3YUYECHHE MOJIEKYJISIPHOM 17§
HAJMOJIEKYJSIPHOH  CTPYKTypbl, (a3oBeix mnepexogoB. OlleHKa CTENeHu
KPUCTAJUIMYHOCTH noaumepa metooM MK criektpockonuu. XapakTepuCcTUKa TUIIA
U CWIbl BOJOPOAHOW cBsi3M ¢ noMoumpro Meroga MK crekrpockonun.
OpHEHTUPOBAHHOE COCTOSIHUE ITOJIMMEPOB U ero xapakrepuctuka. MK nuxpounsm.
9. PELHEHUE TEXHOJIOTMYECKUX 3AJIAY METOJJAMU
CIIEKTPOCKOIINA
Pa3pynienue noamMepoB U ero u3ydeHue ¢ nomouisro Meroaa MK crnekrpockonuu.
KoHnesple rpynmsl ¥ MOJEKyJspHbIE paspbiBbl. M3ydenme wmeromom UK
CHEKTPOCKONMM PA3NMYHBIX BHUAOB JedopMalud B MOJUMEpax. Ympyras
nedopmalis ¥ CABUT O YAaCTOTE MOJIOCHI MOTJIOMICHHS BAJEHTHBIX KOJIEOaHUU.
Bricokoanactuueckas  gepopManusi U KOH(POPMAIMOHHBIE  NEPECTPOUKHU.
[losiBIIEHNE KOHLEBBIX IPYII MPH «XUMHAYECKOM T€UEHUM» nosmmepa. Knnerrnka n
reomeTpusa aepopmanuu. CHEKTPOCKONMUYECKOE HW3YYEHUE OPHUEHTALMOHHOTO
YIPOYHEHUs1 NOJIUMEpPOB. BiusiHue ncxonHoil Mophosoruu mopoika MnojauMepa,
OPUECHTALMOHHOMN BBITSHKKM Ha MEXAHUYECKUE CBOWCTBA I'OTOBOI'O IOJHMMEPHOIO
MaTepuana (BOJIOKHO, IUIeHKa). CHEKTpOCKONMMYECKOEe HW3Y4YeHHE Ha CTaluu
(opMOBaHUS BOJIOKOH.

10. COBPEMEHHBLIE JOCTUXXEHUA B CIIEKTPAJIBHOM AHAJIM3E
UK wmukpockonus. MHcnons3zoBanne Meroga MK cnekrtpockomuu s
XapaKTepUCTUKU TOPUCTON CTPYKTYpbl TMOJMMEPHOTO Martepuana (oOmas
IIOPUCTOCTh, KOHUEHTpPAUWs W CPEOHUN pa3Mep IIOp, HUX PACHPENEIICHHE I10
pa3zMepaM) M pa3Mepa YacTULl HAIMOJIHUTENS, MX arperauvd B MOJIUMEPHOM
KOMIIO3UTE MYTEM aHaliu3a KOMIIOHEHTHl pacCesHUs M TMOTIJIOIIEHHS B OOLIEM
ocnabnenn uHTeHCUBHOCTH MK wu3nmydyeHus. CHeKTpOCKONMMYECKOE H3y4YEHUE
pacIlIaBOB, paCTBOPOB U I'eJIEN MOJIUMEPOB.

OcHoBoil  popmupoBanusi yueOHOro Kypca 'CHEKTpOCKONHUS MOJIUMEpPOB"
ABJIAIOTCS: (PyHIaMEHTalbHAs Hay4yHas JUCHUIUIMHA ''BBICOKOMOJIEKYISIPHBIC
coenmuHeHus'",  Teopus  KoJiebaHMW W TPHUKIAAHAS  CHEKTPOCKOTIHSI.
PaccMmarpuBaroTCsi TEOPETHUECKHE OCHOBBI METOJIOB ONTHYECKON CHEKTPOCKOIUU
(UK, Y@, KP). OOcyxmaercs HCIOIb30BAaHUE CICKTPAIbHBIX METOIOB IIPH
KaueCTBEHHOM W KOJMYECTBEHHOM aHAJM3€ TMOJUMEPOB (XUMUYECKUNU COCTaB,
KOH(OpPMAIMOHHBIA U KOH(MUTYPAITMOHHBIN COCTaB, CTENEHb KPUCTALNTUIHOCTH, U
np.). PaccmarpuBaercs TpUMEHEHHUE METOJOB CHEKTPOCKONHMH TPU PEIICHUN
AHATMTHYECKUX, XUMUYECKHUX, CTPYKTYPHBIX M TEXHOJOTHYCCKUX 3a/1ad B 00J1acTH
bu3MKKM, XUMUUM U TEeXHOJoruu mnonumepoB. Coobmiaercss O MOCIEAHHUX
JTOCTIDKCHHSIX B 00J1aCTH crieKTpockomnuu rmoinumepoB (Pypee-MK ciekTpockomnws,
NK-mukpockonus).  TeopeTWdeckue  3HAHMS, TOJYyYCHHBIE  CTYJICHTAMH,
3aKPEIUIIIOTCS B X0J/i¢ pabOThI HA COBPEMEHHOM CIEKTPaJIbHOM OOOPYIOBAaHUU -



Ha ®ypee-UK cnekrpomerpax “Equinox 557, “Vertex 707, («Bruker”),

CIEKTPOMETpE Y ®-BuaumMoro JMana3oHoOB «Evolution Array”
(“ThermoScientific”), “Specord M40™.

Tembl 3anamuil.

1. Uctopusa otkpeitua UK wmsnydyenusa u cozmanus MK cnexkrpanbHOro aHaimsa.
Ponp  poccuiicknx yd4eHBIX B  pa3BUTHM Teopuu Koiebanuwil. Mecto
CIIEKTPOCKONIMYECKUX METOJOB aHalM3a B MW3YYEHHHM CTPOCHUS M CBOWCTB
ITOJIMMEPOB.

2. CIeKTpOCKOMMYECKHE METO/IbI — KaK METO/bl, OCHOBAaHHBIC Ha B3aUMOJICHCTBUU
AIIEKTPOMArHUTHOT'O U3TydeHHUs ¢ oOpa3uoM. Benyias poias METOIOB ONTUYECKON
Y PAaJUOCIIEKTPOCKONIMN B U3YYEHHH CTPOCHMS IOJUMEPOB. bivKkHAA, CpenHss n
nansHsist UK ob6nactu

3. PaznuuHble BHIBI CHEKTPAJbHOTO aHANW3a: CIEKTPOCKOINHMS IOIJIOIIEHUS,
CIIEKTPOCKOIMSA  PACCesHMs, CIEKTPOCKONMUSA OTPaXEHHUs U OMUCCHOHHAS
CIIEKTPOCKONMA. YIPYroe U HEympyroe paccessHue. TUIBI yIpyroro paccesHus
(paneeBckoe, nudpakuoHHOe, paccesHue Mu). KomOnHanmonHoe paccesHue uiu
PaMaHOBCKAasl CIIEKTPOCKOIIUSL.

4. KoneOarenbHasi CIEKTPOCKONHS W OCHOBbI Teopuu KoneOanuil. [lpsmas u
oOpaTHasi crnekTpajibHble 3amaur. OOepToHa M COCTaBHblE 4YacTOThl. Depmu-
pe3oHaHC. baTaxpOMHBIM M THUIICOXPOMHBIM CIBUTH IOJOC B Y@ cmekrpe
noryionieHuss. BO3MOXKHOCTH W mpenmyliecTBa Merona Y@ CIEKTPOCKOIUHU.
Otnnune u cxonctBo MeTo10B MK 1 paMaHOBCKOM CIIEKTPOCKONIUN

5. BanentHeie u aedopmanmonubie Koiaedanuss. OTHECEHUE TOJIOC MOTJIOUIECHUS B
UK cnekrpe. XapakTEpUCTHUUECKHE MOJOCHI MOTJIOMIECHHUS. METOll «OTIIEYaTKOB
[ajblEeB» B KPUMUHAIUCTUKE. IHTerpanbHas onruyeckas IUIOTHOCTh. Tpu
OCHOBHBIX XapaktepucTuku MK nmosiocel morioneHus. 3aBUCUMOCTb MOJYIIAPUHBI
IOJIOCHl  TOTJIOUIeHHsT OT (a30BOro coctosiHusl mnosmMmepa. OmnpexneneHue
KOHILICHTPALMX TOIJIOIIAKIIMX LIEHTPOB € IIOMOILIbIO ypaBHeHHs byrepa-
JlamGepra-bepa.  Bnusame — pasnuuHbix  (GaKTOpOB  HA  TOTPEIIHOCTH
CIIEKTPOCKOIIMYECKUX U3MEPEHUN.

6. PemieHue c MOMOIIBI0O METOJOB CIEKTPAIBHOIO AaHANN3a AHATUTHUYECKHX,
XUMHUYECKUX, CTPYKTYPHBIX M TEXHOJOTHUYECKUX 3amad. OmpeneneHue CiaeaoBbIX
IIPpUMECEN B MOJIMMeEpax. AHAIN3 HEOJHOPOJIHOCTH CTPOCHHUS ITOJTMMEPHOM LIETU U
XUMHUYECKOTO CTPOEHUS COMTOJIMMEPOB.

7. AHanu3 XUMHYECKOIO, MOJEKYJSIPHOIO M HAIMOJIEKYJSPHOTO CTPOCHHS
nomumepoB. MK  nuxpomsm U opueHTanuss MOJIEKYJSIPHBIX  CETMEHTOB.
MexMOoneKyIsspHOE B3aMMOJEWCTBAE M BOJIOPOJHAs CBs3b. Kpucramnuueckas u
amop(duas (daza B monmumepax. KondhopmarmoHHbiii 1 KOHGUTYPAITMOHHBIA COCTaB
IIOJIMMEPOB.

8. Uzyuyenue meromamu MK cnekTpockomuu HMCXOMHBIX IMOPOIIKOB, PaCTBOPOB,
pacIIaBoB, rejiel U OJIOYHOTO cocTosHUS nojmMepoB. Mcnonb3oBanune metoma MK
CHEKTPOCKONMNH B TEXHOJIOTUU MOTYYEHUs (HEMOCPEACTBEHHO B TEXHOJOTMYECKON
[EMy) Pa3IuYHbIX TOJUMEPHBIX MAaTEpPUATIOB IS BBHIOOpAa ONTHUMAIbHBIX
TEXHOJIOTUYECKUX PEKUMOB U KOHTPOJIL CAMOT0 IIPOU3BO/ICTBA.



10. Bo3moxknoctu Merona dypwre-UK crniekrpockonuu i U3y4eHHUs] KUHETUKHU
OBICTPONPOTEKAOIIUX MPOIECCOB B mnojuMepax (Peakuusi cuHTe3a, CTPYKTYpHbIE
nepecTpoiiku u Jip.). Peoontuueckue nccieoBaHusl.

Ilepeuenv mem no oucyunnune:
1. Beeoenue

[IpenMer wu 3amaun  kypca «PuU3MUYecKMe METOAbl __MCCJIEeI0BAHUS
noaumepoB». Korma u kto BmnepBeie OTKpbll WK wn3nyuenne? OcCHOBHBIE
UCTOPUYECKUE JIATHI.

Bxnan 3apyOeXHBIX M OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHHUE U PA3BUTHE
CHEKTPOCKOIMYECKUX METOJIOB UCCIICIOBAHUS.
2. llonnwuii anexkmpomacnumuwlil cnekmp. Onmuyeckuil OUanasou

2.1. Jlmama3oHbl TOJIHOTO D3JIGKTPOMAarHUTHOIO  CIEKTpa, MPOLIECCHI
IPOUCXOIAIINE B KAKIOM JUANa30He NMPU B3aUMOAEHCTBUU U3ITyUYEHUS
pPa3IMYHOM YacTOTHl C BEIIECTBOM, BUIbI CHEKTpadbHBIX METOIOB
HCCIICIOBAHMUS.

2.2. Metoasl cnektpockonuu Y®-, Bunumoro u MK nuamazonos. Ocoboe
MECTO  METOJOB  ONTHYECKOM  CIEKTPOCKONUU CPEeId  APYTUX
CIIEKTPAIbHBIX METOIOB.

3. Cnexmpockonus no2nowjeHus, OmpadceHus, paccessHus U UCHYCKAHUSA

3.1. AGcopO1roHHAs CTIEKTPOCKOTIHS.

3.2. Crnexrpockonus HEYIIPYroro paccestHus (pamMaHOBCKas,
OpUILTIOPHOBCKAS).

3.3. DOmuccuonHas cnekrpockonusi (Quyopocuenius, dochopocueHus u
ap.).

4. Teopemuueckue ocrosvt memooos UK, Y® u KP cnexmpockonuu
4.1. OcHoBbl Teopun konebanui. MutencuBHocTs monoc B MK cmekTpax
nornomennsa n KP cnekrpax paccesnusa. UK n KP ciekrpockonus — kak gBa
B3aUMO/IOTOJIHSIIOUIUX METO/A.
4.2. Meron @ypse-UK cnekrpriockonumu.
4.3. 3amaunm pemaeMple NPU  M3YYEHHH CTPOCHUS TMOJHMMEPOB C
ucnoap3oBanueM npucrasku HITBO.
5. Kauecmeenmwiii u KOIU4eCmMEeHHbll CHEKMPANbHbIU AHAIU3
5.1. 3apaun ¥ NPUHLMIIBI KAYECTBEHHOTO CIIEKTPAIIBHOTO aHAIU3a.
5.2. 3aauy ¥ MPUHIMUIBI KOJIMYECTBEHHOIO CIIEKTPAIbHOTO aHAJIN3a.
6. Ananumuueckue 3adauu UK cnexmpockonuu
6.1. XapaktepucTika HEOJJHOPOIHOCTU CTPOEHUS IMOJTUMEPHBIX IENEN.
6.2. XapakTepHuCTHUKA CTPOEHHUS COIIOJIUMEPOB.
6.3. XapakTepucTuka npuMeceit u 100aBOK B OJIMMEpax.
7. Pewenue xumuueckux 3a0ay Memooamuy onmuyecKol cnekmpocKkonuu
7.1. 3yueHue peakiuu nojJuMepu3aliu.
7.2. n3ydeHue peakinu MOJIMKOHICHCAIUH.
7.3. N3ydeHne peakuny MoJuMepaHaIOrMYHbIX TPEBPAILICHAN
8. CmpyxkmypHbule ucciedo8anuss Memooamu CneKmpoCcKOnuu
8.1. 3yueHrne XuMHU4YeCKOro CTpOeHUs (KOH(PUTYpALIMOHHBIN COCTAB, CTETIEHb
PEryIsipHOCTU, XUMUYECKUI COCTAaB MOHOMEPHOTO 3BEHA).



8.2. N3yueHnue MOJIEKYJSIPHOTO CTPOEHUS MOJUMEPOB (KOHPOPMALMOHHBIM
COCTaB).
8.3. M3yueHue HaJIMOJEKYJIAPHOIO CTPOEHUS MOJUMEPOB (KPUCTATINYECKAS
u amopdHas ¢aza, BOIOPOAHAS CBSI3b).
8.4. 3yueHre OpueHTAllMOHHOTO COCTOSIHUS TTOJIMMEPOB.
9. Pewenue mexnono2uieckux 3a0ay Memooamu cneKkmpocKonuu
9.1. N3yuenue npouecca pa3pymeHus TOJIUMEPOB.
9.2. Uzyuenue nedopmarumu.
9.3. 3ydeHne OpueHTAIMOHHOTO YIIPOUYHEHHUS MTOJIMMEPOB.
9.4. 3yueHue CTPYKTYpHBIX MPEBpAIICHUI HA Pa3IMUYHbIX TEXHOJOTUYECKUX
CTaAMsIX TOJyYEeHHs TOJIMMEPHBIX MaTepHuasioB (popMoBaHUE, BBHITATUBAHUE,
OTXKHT U JIp.).
10. Cogpemennvie docmudicenus 8 CHeKmpaibHOM AHAAU3E NOTUMEPOS
[To 3TOit TEME cTyeHTaM IpeajiaratoTcsi TeMbl pedepaToB, O KOTOPOH OHU
popadaThIBalOT JIOMOJHUTEIBHYIO JIMTEPATypy, 3aTEM JIOKJIAJbIBAlOT CBOUM
KOJUIETaM MOJ1 3aIUCh.

3. Temuwl peghepamos.

1 UK cnekrpockonusi. OcoOEHHOCTH METO/A.

2 Crnexrpockonus Y ®-BuauMoro auana3oHoB. OcOOEHHOCTH METOAA.

3 @yopeCUEeHTHBIM aHAIN3 TTOJIMMEPOB.

4, KP criektpockonusi. 3agauu, peraeMbie METOIOM.

5 OcHOBBI TEOpPHUH KOJIEOAHUH.

6 KomnuectBennsiii UK cnekTpasibHbIii.

7 KauecTBennsiiit UK criekTpanbHbIN aHATU3.

8. N3yuenne crpoenus nonumepoB MmetogoM MK crekrpockonuu. Meton
HITIBO u UK Mukpockomnus.

HEPEYEHDB BOITPOCOB JISA ITIOATOTOBKH K 9K3AMEHY

Ilpumep KOHmMPOIBHBIX 60MPOCOE U 3A0AHUN NO YYEOHOU OUCUUNIUHE 6
IK3AMEHAUUOHHOM Ouieme

1. ITpsimast u oOpaTHast crieKTpaibHbIE 3a7aun. B yem paszuuia?

2. KauectBennsiit K cniekrpanbHbIi aHamms?

3. Kak ocoOeHHOCTH CTpOEHHS M CBOWCTB TOJUMEpPOB oTpaxatorcs Ha MK
CIIEKTpax IMOTJIONIEHUS?

4. Kak onpeniensitoT CTerneHb KpUCTAIITMIHOCTH iosimMepoB u3 UK criektpo?

DK3aMEHAIMOHHBIN OUJIET MO KypCy COAEPKUT 1 BOMPOC HA MPOBEPKY 3HAHUS TI0
o0muM  mpoOsieMaM  CIIEKTPOCKONMMYECKHX  METOJOB  HWCCJIEAOBaHMS, 2
TEOPETUYECKUX BOIpPOca U 1 BOMPOC Ha YMEHHE MPAKTUYECKOrO0 HUCMOJIb30BAHUS
METOJI0OB ONTHYECKON CIIEKTPOCKOIIHUH.

KOHmPOJleble eonpocol



1. HazoBute yueHbIX, BHECHIMX ONpEACISAIOMIMNA BKJIAQA B  pPa3BUTHE
CHEKTPaJbHBIX METOAOB aHanu3a. Koraga okoHuaTenbHO CHOPMHUPOBAIICS METO
UK cnektpockonuu?

2. Ha3oBuTte 0CHOBHBIE BU/IBI CIIEKTPOCKOIINN.

3. Jaitte knaccuuKauio CHEKTPOCKOMMYECKUX METOJO0B IO JuanazoHam
AIEKTPOMArHUTHOTO CIIEKTPA.

4. [loueMy CIEKTPOCKONMYECKUE METObI UCCIECAOBAHNSI OTHOCITCS K MPSAMBIM

duznyecKkuM MeToaam?
S. CyTb 3akoHa Jlam6epra-byrepa-bepa.

6. OcHoBHbIe xapaktepucTuku MK 1monaocsl MOrIomeHus.

7. [Iposienenne B MK cnekrtpe KOH(PUTYypallMOHHBIX, KOH(GOPMAIIMOHHBIX U
JECTPYKIIMOHHBIX U3MEHEHUH.

8. UK nuxpousm 1 OpUEHTAIMOHHOE COCTOSIHUE TTOJIUMEPOB.

Q. Kak wu3yuats (dazoBeie mnepexoasl B mnoiauMmepax wmetogom UK
CIEKTPOCKOTUU?

10. IIposBnenue unrepdepennnu B UK cnekrpax.

11. B 4em cyTh MeTO/A JEeHTEPO3aMELICHUS ?

12. Koudopmanumonnsie nedexts! u ux nposisierue B UK crmexrpe.

13. Kak ompenenants SHEPTUIO BOJOPOIHBIX CBSI3€H M UX KOHIICHTPAIHIO?

14. Kak wu3yyaThb CTPOEHHE IMOBEPXHOCTU MOJHMMEPHOTO MaTephajia METOAOM
UK cnekrpockonuu?

15. Kakwue konebaHHs OCHUIUISITOPOB (XMMHUYECKUX TPYII) PaCIOIOKEHBI B
omkHel, cpenneit u ganbaei UK obnactsix?

16. Kak u3ydarb ynpyryr M BBICOKOJIACTUYECKYIO AepopManuy MOJUMEPOB
meronom UK cnexkrpockonuu?

17.  Kak u3yuaTh JeCTpyKIMOHHBIE IPOIECCHI B MTOJIMMEPAX C MOMOIIBI0 METO/1a
UK cnektpockonuu?

18. B dyewm 3axmrouaroTcst mpemmyinectBa merona Pypwe-MK cnextpockonuu
nepea 00b1yHBIM MeTooM MK criekTpockonuun?

19. Bnusuue paccessaus Ha UK ciektp nornomenns. Meton 6a3uCcHOM JIMHUY.
20. B uem cyTh MeTOJIa «OTHEUATKOB MAIBLIEBY?

21. Kak oOIeHHTh CTENeHb OPHUEHTAIMd TOTO WM HWHOTO MOJIEKYJISIPHOTO
cermeHTa ¢ nomoupro merona MK cnexrpockonun?

22.  OueHKa JUIMHBI TPAHC-1IETIH METOJIOM MPOJI0JIBHON aKyCTUYECKON MOJBI.

23. IlpuHinun nedcTBUS TOJMMEPHOTO CBeToBOAA. [IpuymHBI CBETOMOTEPH B
HEM.

24. Kak nonyunuts UK cniektp mommmMepHOro BoJiokHA?

25. B yem CyTh pEOONTUYECKHUX UCCIIETOBAHMIA?

3K3aMeHaHI/IOHHbIe BOIIPOCHI IO JUCHUILJIUHE «Du3nYEeCKHUE METOAbI
HCCJICIO0BAHUS MOJIUMCPOB)) .

1. Knaccudukanuss  COEKTPOCKONMMYECKUX  METOJO0B IO  Juara3oHam
AJIIEKTPOMATrHUTHOTO CIIEKTPA.

2. [Ipsimas u obpatHas 3anaun B UK ciekTpalibHOM aHajau3e MoJMMepOB.

3. KauectBennsiii UK criekTpanbHbIi aHATHU3.

4. OCHOBHBIE BaJICHTHBIE U 1I€OPMALIUOHHBIE KOJIEOAHUS.



5. KomnuectBennsii MK cnekrpanbubiii aHanu3. CyTb 3akoHa Jlambepra-

byrepa-bepa.

6. OrneHka ¥ MPUYUHBI MOTPEIIHOCTH B KoimuectBeHHOM MK crnexTtpaibHOM
aHaym3e.

7. OcHoBHble xapakrepucTuku MK mosocs! mormomeHus.

8. [Tposisnenne B UK cnektpe KOHPUTYpaLHOHHBIX, KOHPOPMAIIMOHHBIX U
JECTPYKIIMOHHBIX U3MEHEHUH.

9. WK nuxpousm 1 OpUEHTAMOHHOE COCTOSIHUE MTOJIMMEPOB.

10. Kak wu3yuates (a3zoBble mepexoAasl B nonuMmepax Meroaom UK
CHEKTPOCKOINH?

11. TIlposenenue wuntepdepeniuu B MK chnektpax U ee NpakTHYECKOE
UCITI0JIb30BaHUE.

12. B dem cyTh MeTO/A e TEepO3aMEIICHUS ?

13. Kondopmarmonnsie nedekTsl 1 ux npossieHue B UK cnekrpe.

14. Bopopoanas cBs3b u ee npossienue B UK cnekrpe.

15.  OcHoBsl MeTosa HIIBO.

16.  bmwxknsis, cpennss u ganbhsas UK obmactu.

17. Kak u3ydarb ynpyryr M BBICOKO3JACTHUECKYIO AehopMalu MOJIMMEPOB
metonom UK criekrpockonuu?

18. M3ydeHue necTpyKIHOHHBIX MPOIECCOB B MOJMMEpaxX C MOMOIIBIO METOa
UK cnekrpockonuu?

19. IIpeumymectBa Metona Dypre-UK cnekrpockonuu mnepea OObIYHBIM
meronoM UK cniekrpockonuu.

20. Bnusnue paccesinus Ha UK cniektp nornomnienusi. Meto 6a3ucHOM JIMHUU.
21. OmpeneneHue CpeHEro pa3Mepa pPacCeUBAIOIIMX YacTULl (TIOPbI, YACTHUIIBI
HAlOJIHUTENSL W Jip.) B IIOJUMEPHOM MaTpule IyTeM aHajlu3a pPacCesHHOTO
U3IIyYEHHSI B OITHYECKOM CIIEKTPE.

22. B uem cyTh METOJIa «OTIEUATKOB MAIBLIEBY»?

23. Kak omeHuTh CTENEeHb OPHUEHTAIMU TOTO WM HWHOTO MOJIEKYJISPHOTO
cermeHnTa ¢ nomouipto metona MK crnexrpockonun?

24.  OmneHka IJIUHBI TPAHC-TIETTH METOIOM TPOOJIbHON aKyCTHIECKON MOJIBI.

25. UK cnextpockonus B pexume IMAGE.

26. [lpuHmun AeicTBHS TOJMMEPHOTO CBETOBOJA. [IpHuMHBI CBETONMOTEpPH B
HEM.

27. Kak nonyunts UK cniektp mosmmMepHOro BoJIOKHA?

28. B yem CyTh peOONTUYECKHUX UCCIIETOBAHMI?

29.  OcHoBbI MeTOZIa YD CIEKTPOCKOTIHH.

30. KP cnekrpockonus. Crneunuduka Meroga W 3aJay, pelIaeMble C €
IPUMEHEHUEM.

31. @nyopecleHTHbII aHAJIU3 TTOTUMEPOB.

IIpumep 3K3aMeHALMOHHOTO OMJIeTA:
TBepcKOM TOCyAapCTBEHHbI YHUBEPCUTET

BUIJIET Ne



HAUMEHOBAHUE JUCLHUIIJIMHBI:

" Pusnyeckue metoabl uccriegoBaHUsa nonumepos

1. Krnaccudukaiuss  CHEKTPOCKOMMYECKMX  METOAOB IO  JUana3oHaM
JJIEKTPOMArHUTHOT'O CIIEKTpA.

2. KomnuectBennbiii UK cnexkrpanbhbiii ananu3. CyTb 3akoHa JlambGepra-
byrepa-bepa.

3. UK cniektpockonus B pexxume IMAGE.

4. Onenka cojepkanusi aMOppHOM U aMOpPHO-KpUCTAILIMYECKON (a3bl B

00pasIax MOJUITUIIEHA C TOMOIBIO aHAIN3a MOJIOC HOTJIOIEHUS B 00IaCcTH
720-730 cmL.

VIIl Ilepeyenbp memarormdyeckux #M HMHGPOPMALMOHHBIX TEXHOJIOIHH,
HCIOJb3yeMBbIX IIPH  OCYLIECTBJEHHHM 00pa3oBaTeIbHOr0 Ipomecca 1o
AUCHUILIMHE, BKJIKYasi IepedeHb TMPOrPaMMHOro0 odOecneyeHuss U
MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM:

I/IH(bOpMaI_[HOHHBIG TCXHOJIOTHH.
HCIIOJIB30BAHNC KOMIIBIOTCPOB AJIA ITOAACPKKH U3J1araCMoro yqe6H0r0 MaTcpuaia

IporpaMMHOE 00eCIIeUeHHE:!
MSOffice 365 proplus
MSWindows 10 Enterprise
GoogleChrome

Origin 8.1 Sr2

ISISDraw 2.4 Standalone

UHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBI:
http://www.edu.ru/ ®enepansHblii mopran «Poccuiickoe 00pa3oBaHUE)
http://elibrary.ru/ Hayunas snexkTpoHHasi OubauoTeka

VII. MaTepuajibHO-TeXHHUYECKOe o0ecriedeHre TUCIUTLINHBI

Becbl ananuTHueckue, BEChl TEXHHUECKUE, TIOTSIPUMETP KPYTOBOH, CYIIMIBHBIC
mikadsl, ®IK, ynbTpa3BykoBas BaHHa, My(debHas Meyb.

Y®-cnektpomerp «EvolutionArray», UK ®@ypre ciekrpomerp VERTEX 70, UK
mukpockon Hyperion 1000+ Buaeokamepa BbICOKOTO pasperienus aus MK
mukpockon Hyperion 1000 Infinity 1, Komrutekc obopyroBanus s
UCCIIeI0OBaHMs cynpaMosieKy/sipHbix cucteM NanosizerZS, Konaykromerp S230
Mettler-Toledo, Buoposuckoszumerp SV-10, pH-metp SevenMulti.

VIIl. CBenenusi 06 00HOBJIeHMH pa®oyeii MPOrpaMMbl JUCHUTLTAHBI

‘ Ne ‘ OOHOBIJICHHBIH ‘ OnucaHne BHECEHHBIX ‘ PexBHU3UTEI TOKYMEHTA,




ILIT pazzen pabouei WU3MEHEHUI YTBEPAUBILETO
IPOrpaMMBbl H3MEHCHUS
JUCHUIIINHBI
1. | Pazgen lll. O0bem OTKOppPEKTUPOBAHBI ITporoxon Nell ot
TIUCIIUILIAHEL aKaJIeMHUYECKHE Yachl JICKIUN U 28.04.21r. 3aceganus

MIPAKTUYECKUX 3aHATUN COTJIaCHO
yaeOHOMY mutany Ha 2021-2022

y4. TOJ,

YYEHOT'O COBETa XMMHUKO-
TEXHOJIOTHYECKOTO
¢akynbpTeTa




