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1. AHHOTAUS

1. e 1 32724 AMCOUUILUTHHBI:

Leavrwo nucuyruiiHbl K QU3MYECKUE METOABI UCCIAEN0OBAHUS TOJMMEDPOB) SIBISIETCS
U3YYEHUE TEOPETUYECKMX OCHOB METONOB  ONTHMYECKOH  CIEKTPOCKONWH,
NPAKTUYECKOE OCBOCHME METOMOB CHEKTPAJIBHOTO aHaiu3a MmyreM paboThl Ha
cnekTpanpHbix npubopax (UK, Y®-Buaumoro aumana3oHOB), WHTEpOPETALUs
CHEKTPOB W AHAJIM3 TOJIYYCHHBIX CIEKTPAJIBHBIX JAHHBIX, BO3MOXKHOCTH
MIPUMEHEHUS CIIEKTPAIBHBIX METOIOB HA MTPAKTUKE - B HAYYHBIX UCCIECIOBAHUAX U
Ha IPOU3BOJICTBE.

3aoauamu NUCIUTIIINHBL ABIISIOTCA:

1. oceoenue meopemuyeckux 0OCHO8 CHEKMPALbHbIX MeM0o006 uccieoosanus - MK
CHeKmMpOCKONUl, HK-muxpockonuu, CHEeKMpPOCKONUU Y®-¢uoumoeco
OUAnNAa30Ho6, Memood Keasuynpy2o2o paccesnus (POTOHHONW KOPPENSILIMOHHON
CHEKTPOCKOMNNH) — Memood outamuieckoco ceemopaccesmus (J[CP);

2. ocgoenue ocobennocmeil nPoOONOO2OMOBKU OJisl PA3IUYHBIX CHEKMPATbHbIX

MEMOO08 UCCIeO0BAHUS NOTUMEPOB;

3. oceoenue pasiuyHuLLx Memooos ucciedosanus - HK cnexmpockonuu, HK-
MUKpOCKONUY,  cnekmpockonuu — Y@D-euoumoco  OuandsoHos,  mMemood
OUHAMUYECKO20 CBEMOpAcCesiHUusl - Ol DKCNEePUMEHMANIbHO2O — U3YYeHUs]
CMPYKMYpbl NOIUMEPHBIX 00PA3YHOB.

2. Mecto mucuumimabl B cTpykrype OOIL:

Jucuummaa «OU3HYECKAE METOABl WCCICAOBAHUS TOJIUMEPOB» BXOAWT B
ONEKTUBHBIE AMCHUIUIMHBI 6 o0s3aTenbHOl 4YacT bnoka 1. «JluCHUILTAHBDY
y4eOHOrO IJIaHa.

Ona 3aK1a1bIBAET OCHOBBI 3HAHWI JIJIsi OCBOCHHMSI TUCIUILIMH. «AKTYaIbHBIC 331441

COBPEMEHHOM XUMuHU. HacTs 2», « HaHOTEXHOIOTHIY.

3. O0beM AUCHUILVIHHBI: 6 3a4YCTHBIX ¢AUHUIL, 216 aKkaJeMHYECKUX YacoB, B TOM
1 (Wi (X

KOHTAKTHAsI ayAuTOpHasi padora: jekuuu - 15 vacos, naboparopHeie padoTel - 75
Y4acoB, B T. 4. Ja0OpaTopHast MPaKTUYECKast MOATOTOBKA — 75 4acoB,

camMocTosiTeIbHAsA padora: 99 4yacoB, KOHTPOJIb - 27 YaCoB.

4. Ilnanupyembie pe3yJabTarbl OOYYEHHS MO JHCHUIVINHE, COOTHECCHHBbIC C
IWIAHUPYEMBbIMH Pe3y/JIbTATAMH 0CBOCHHS 00Pa30BaATE/ILHOM NPOrpaMMbl



[ Inanupyemslie pe3yJIbTaTel

[Tnanupyembie pe3yIbTaTbl 00yYEHUS 10

OCBOEHHS 00Pa30BaTEIBHOMN JCLUTUTHHE
nporpammsl ((popMHUpyeEMBIE
KOMMETCHIH
OIIK-1 Cnocoden Bpmoansts | OIK-1.1. Hcnonesyer CYILECTBYIOILME 1
KOMILIeKCHbIE pa3pabaThiBaeT HOBbIE METOAWKH TOJNYYEHUS U

IKCIEPUMEHTAJIbHbIE U PACYETHO-
TeOpeTHYEeCKHEe HCCJIeI0BAHUA B
H30paHHOH 00J1aCTH XUMHH WJIH
CMEKHBIX HAYK C HCHOJIb30BAHHEM

COBPEMEHHBIX npuodopos,
NporpaMMHoro otecneyeHust u 0as
AAHHBIX npo¢eccCHOHATBLHOI0
HA3HAYEHHUS

XapakTepu3aluu BEUIECTB U MAaTEPHANIOB Ul PeLIeHUs
3amad B W30paHHOW OONACTH XUMHMHU WM CMEKHBIX
HayK;

OIIK-1.2. Hcnonp3yer coBpeMeHHOE OOOpyHOBaHHE,
nporpaMMHOE oOecreueHne U NpodecCHOHANbHBIC
0a3pl MAaHHBIX MJIs1 pEIIeHUs 3afgad B HU30paHHOU
00JIaCTH XUMHU HJTH CMEKHBIX HayK.

OIIK-2 CrnocoGeH aHAIM3UPOBATD,
HHTEpPNpeTHPOBATL H 00001aTH
pe3yabTaThl JIKCNEPHMEHTAJIbHBIX
U PACYETHO-TEOpPeTHYEeCKHX padoT B
H30paHHOH 00J1aCTH XUMHH HWJIH
CMEKHBIX HAYK

OIIK-2.1. IIpoBOAUT KpUTHYECKUM aHATIN3 PE3yJIbTaTOB
COOCTBEHHBIX  OKCHEPUMEHTAJBHBIX W PAaCUYETHO-
TEOpeTUYeCKNX padoT B m30paHHOW 00JacTH XUMHUU
WJTH CMEXKHBIX HayK;

OIIK-2.2. ®opmynaupyeT 3aKJIOYCHHUS] U BBIBOABI IO
pesyJpTaTaM  aHaiu3a  JIMTEPaTypHbIX  JIaHHBIX,
COOCTBEHHBIX  OKCHEPUMEHTAJIbHBIX W  PAaCYETHO-
TEOpeTUYeCKNX padoT B m30paHHOW 00JacTH XUMHUU
WJTH CME)KHBIX HAVK.

OIIK-4 Cnocoben roTOBHThH
ny0JuKAIMH, Y4acTBOBATH B
npodeccCHOHATBLHBIX  JUCKYCCHSAX,
NMPeaCTABJISITh pe3yJabTaThl
npodeccuOHAILHON AesSITeJIbHOCTH
B BHAe HAYYHbIX H HAY4YHO-
MOMYJISIPHBIX J0KJIA/I0B

OIIK-4.2 IlpencraBnsieT pe3ynbTaTsl CBOEH padoTHI B
YCTHOM (hopMe Ha PyCCKOM U aHIJINHCKOM SI3BIKE.

5. @opma npoMeKYTOYHO aTTeCTALMH U CEMECTP NPOBEACHUSI:

JK3aMEH B 3-M CEMECTPE.
6. SI3bIK IpenoJaBaHusI: PYCCKUM.

II. Copep:xkaHue AUCHUILUIAHBI, CTPYKTYPHPOBaHHOE MO TemMaM (pa3aeiam) ¢
yKa3aHHeM OTBEIeHHOI0 HA HHX KOJHYECTBA aAKaJeMHYECKHX 4YacOB M BHJI0OB

yueOHbIX 3aHSATHIi

HaumMeHnoBaHnue pasieiioB U TeM

AyIUTOpHBIE KonTt
Bcee 3aHATUS Camocr. | poinb
ro | Jlex | Jlabopa | pabora

IIUN | TOPHBIE




padoTHI

Brenenne. Teopernueckue 0CHOBBI | 19 3 0 13 3

meronoB MK, YO wu KP

CIICKTPOCKOTINHI

Cnekrpockonus morJIomeEnus, | 32 2 14 13 3
2 | oTpaxkeHwus, paccesHus,

WCITYCKAHUs U SMUCCUOHHAS

KauecTBEHHBINM U KOJIMYECTBEHHBIN | 32 2 14 13 3
3 | cnekTpanbHbIdA aHams.

HHTepnperarys ClieKTpoB.
4 AHanuTHYECKNE 3amaun | 36 2 16 13 5

ONTHUYECKON CTIIEKTPOCKOITHH.

Pemenne  xumuyeckux — 3aaay 5
5 | MeTopamu ONTHYECKOW | 26 2 6 13

CIIEKTPOCKOTINHI
6 CrpykTypHBIE uccienoBanus | 36 2 16 13 5

METOJIAMH CTIIEKTPOCKOITAH

PeuieHne TEXHOTOTHYCCKUX 3a1a4 3
- | MeToslamMH CHEKTPOCKONHUH. | 55 5 9 1

COBpEMEHHBIE  JOCTWKEHUS B

CIICKTPAIBHOM QHAJIN3E

Hroro: 216 | 15 75 99 27

III Ilepeyenbp y4eOHO-METOAUYECKOTO

PadoTHI 00YHAKOIIUXCS M0 TUCHUIVINHE:

o VYyeOHas mporpaMMa

J [lepeyeHb TEM MO AUCIUILIIUHE
o Tembl pedepaton

[ ]

o0ecnmedyeHust AJisi CaAaMOCTOSITEIbLHOM

Hepequb BOIIPOCOB IJId IIOATOTOBKH K DK3aMCHY

IV. OneHo4nbie MaTepuaabl AJIs1 NPOBEACHUS TEKYLIEe U MPOMEKYTOYHOI

arrecranuu

TunoBbie KOHTPOJILHBIE 3aaHUsI /151 TPOBEPKH YPOBHS C(POPMHUPOBAHHOCTH
kovmneTrennuun [1K-2 BrnageHue Teopuell W HaBBIKAMM TMPAKTUYECKOM pabOThI B
M30paHHOM 00JTaCTH XUMUU:

Jran Tunoseie KOHTpoOILHBIE 3a0aHus | [Toka3arenu u
(popmupoBanus JJIS OLICHKH 3HAHUI, YMEHHId, KpHTEepPHH
KOMIIETEeHIIHH, B HABBIKOB (2-3 npuMepa) OLICHHUBAHHSA
KOTOPOM KOMIICTEHIUH,
y4acTByer IKAJ1a OUeHUBAHHS
AHCUMILNTHHA

3akmounTenpHslii | Keiic: HMwmeercd ITOJIHOE




Baagern:
ITOUCKOM
uH(pOopMalnu B
r100aIbHOM ceTH

1. Kro w xorma orkpemn UK
U3IIy4YeHue?

a) M.B. Jlomonocos B 1740 r.;

BEPHOE pELICHHAE,
BKJIIOYAIOIIEE
[IPaBUJIBHBIA OTBET —
3 danna;

WHTEPHET, 0) V. I'epwens B 1800 .. Jlano BEPHOE
pELICHUE, HO
2. KakoBel  BHABI  yOpyroro | AONYIIEHBI
paccesiHus cBera’? HECYILIECTBEHHBIE
(hakTHYECKUE
a) KOMOWHAIIMOHHOE U | OIMOKH, HE
OpUILTFO3HOBCKOE; M CKKAIOIIHUE
0) peneeBckoe, MMPPAKIMOHHOE U | 00HIEro cMbicia— 2
paccesiHue Mu. Oasna;
Hmeercs BEPHOE
3. Kaxkue JIMAMa3oHbl | PEIICHUE TOJIBKO
3NEKTPOMArHUTHOTO CHEKTpa | yacTh  3agaHus— 1
OTBEYAKOT METoJaM  onThyeckoi | Oayu. 1 Oamn — «3»
CIICKTPOCKONUM ? 2 Oamta — «4» 3
a) MAKPOBOJIHOBOE M PAAMBOIHOBOE | Oamia — «5»
U3ITyYECHUE;
0) raMma-yud M PEHTICHOBCKOE
U3ITyYECHUE;
B) YO, Buaumoe n UK uznyuenue.
Ymers: 1. Kak mnonyunte UK cnekrp | Umeercs ITOJTHOE
TOTOBUTH 00pa3lbl | HOJMMEPHOTO BOJIOKHA? BEPHOE peLIeHHuE,
(MUICHKH, TaONETKH, BKJIFOYAOIIICE

CYCIICH3UU U JIp.)

2. OnpeneneHue CPpEeIHETO pasMepa

[IPaBUJIBHBIA OTBET —

s 3ammc UK pacceMBarOIMX  4YacTull  (TOPBI, | 3 Gasna;
CIEKTPOB. 4aCTHLb! HAMOJHUTENS 1 Ip.) B Tlano BEpHOE
TMOTMMEPHOH  MaTpHile  NYTEM | peyeppe, HO
QHaNM3a PacCESHHOTO M3NYYCHHS B | nonymenpr
ONTHYECKOM CIIEKTPE? HECYILECTBEHHBIC
(hakTHUECKUE
OIINOKH, HE
HCKaXKaIOIIKE
o01iero cmeicia— 2
oania;
Hmeercs BEPHOE
pELICHUE TOJILKO
yacTu 3agaHus— 1
oamn. 1 6amn —«3», 2
oamna — «4», 3 danna
— «5»
3HaTh: 1.  Yro takoe | [I[paBunbHO  BBIOpaH

CHEKTPOCKOTH-

xapakrepucruyeckue MK  mosiockl

BApUAHT OTBETAa — 1




YECKHUEC MCTOABI MOrJIOLICHUS ? oamn

UCCIIEIOBAHNS, Tect u3 3 3ananuii:
KaueCTBCHHBIA 1 a) WK nonocel, otBevaromme | 1 6amt — «3»,
KOJIMYECTBEH-HBI | ONPEACTIEHHBIM koneOmommmes | 2 damna — «4y,

UK crieKTpaJIbHBIA | XUMHYECKUM rpymnmnam u, | 3 Gamna — «5»
aHaIms. HE3aBUCUMO oT Pa3IMYHbIX

UCCIIEAYEMBIX BEILECTB, JIEXKAIIUE
Ha OMNpEACNEHHBIX YacToTax; o)
XapAKTEPU3YIOT BAJICHTHYIO CBSI3b;,

B) TMPHUCYTCTBYKOT B  OJOYHBIX

NOJUMEpax;
I) CBA3aHBl C  OMNPEACIEHHOU
KOH(popManmei MOJIEKYJIAPHOMR
LETH.

2. KakoBbl OCHOBHBIE TPHUYHUHBI
CBETOMNOTEPh B MOJIMMEPHOM
CBETOBOE?

a) MOTJIOLIEHUE U PACCESTHUE CBETA,
0) HapyuleHUE 3aKOHA MOJHOIO
BHYTPEHHETO OTPAKCHHSI,

B) BJIMSHHE aTMOC(EPHON Biaru u
TEMIEPATYPHI,

') MEXaHOJECTPYKIIMS.

3 Uem [OIJIOLIATENbHAS
CHEKTPOCKONUS ~ OTIMYACTCS  OT
3MUCCHOHHON CIEKTPOCKONHH?

a) OJTHO U TOXKE;
0) SMHCCHOHHAs CHEKTPOCKONUS —
ATO YNPYro€ paccessHue Maaarollero

CBCTA,
B) npu SMUCCUOHHOMU
CIIEKTPOCKOIUU NPOUCXOIUT

MCIYCKAHUE SHEPIrUM BELIECTBOM, B
OTJINYMEC oT OOTJIOIATEIILHOMN
CIIEKTPOCKOIMU.

TunoBbie KOHTPOJILHBIC 33IaHUA /151 IPOBEPKH YPOBHS CPOPMHPOBAHHOCTH
komnereHnuu [1K-3 TOTOBHOCTH MCIOIB30BaTh COBPEMEHHYIO anmaparypy Mpu
MPOBEJCHUN HAYYHBIX UCCIIEIOBAHUN:




oran

Tunosblie KOHTPOJIbHBIC 3aIaHUA

Iloka3arenu n

(popmupoBanus JJIS OLeHKH 3HAHUI, YMEHMUI, KpHTEepPHH
KOMIICTEHLIUH, B | HABBIKOB (2-3 npumepa) OLICHUBAHHSA
KOTOpPOM KOMIIETCHIHH,
y4acTByeT LIKAJIA
AUCHHUIVINHA OLICHUBAHUS
3axmounrenbhblii | Keiic: Hwmeercd MOJIHOE
Baaners: 1. Crenenb [TOJIMMEPU3ALINM | BEDHOE  pELIEHUE,
COBPEMEHHBIMHA MAaKpOMOJIEKYJIbl PaBHA: BKJIFOYAIOLIEE
KOMIBIOTEPHBIMU NPaBUJIBHBIA OTBET —
TEXHOJIOTHSIMH, a) OTHOIIICHHUIO MOJIEKYJISIPHOM Macchl | 3 Oajuia;
NPUMEHSIEMBIMU MAaKpOMOJIEKYJIbI K MOJEKYISpHO# | JlaHo BEPHOE
npu 00paboTke Macce CTPYKTYPHOTO 3BEHA, pELICHUE, HO
PE3yJIBTATOB 0) BBIXOAY MOJIAMEPA B PEAKUMHU €0 | JOMYIIEHBI

HAYYHBIX oOpa3oBaHus, HECYILECTBEHHBIE
JKCIECPUMEHTOB MU | B)  OTHOIIEHUK)  MOJEKYJSAPHOH | (paKTHUECKHE

coope, 00padoTKe, |Macchl  CTPYKTYPHOTO  3BE€HA K | OIIMOKM, HE
XPaHEHUH U MOJIEKYJIIPHOMR Macce | MCKKAOILNE
nepeaaun MAaKPOMOJIEKYJIBI, o0mero cmeicna— 2
uHpopMaMu Mpu | T) Macchl MOHOMEpPa K Macce | bamna,

MIPOBEICHUN 00pa3oBaBLIECTOCS MOJIAMEPA. HNwmeercsa BEPHOE
CaMOCTOSATENbHBIX peleHue TOJIBKO
HAY4HbIX 2. Kakue npu3HAKM OTIMYAKOT | YaCTW 3adaHus— |
MCCIIETOBAHUMA. NOJIMMEPBI  OT HU3KOMOJIEKYJISIPHBIX | Oaii.

COCIMHEHUM?

a) MI0Xasi paCTBOPUMOCTb;

0) HaOyxaHHe MTPHA PaCTBOPEHUH,
B) HU3KAs BSI3KOCTh PACTBOPOB,;
I') BBICOKAs! BA3KOCTb PACTBOPOB;
n) HECMTOCOOHOCTh K
KpUCTATU3AIHY;

€) DJaCTUYHOCTb,

K) HA3Kask XPYIKOCTb,

3) TEPMOTUIACTUYHOCTb;

1) TEPMOPEAKTUBHOCTB,

K) DJICKTPONPOBOJHOCTh

Bwibepume sapuanm omsema:
a)0, 1, €, XK,

0)a, 0,13, u,K,

B)O, T, 1, €, 3, U,

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

3. CpaBHute TMOKOCTh
makpomosiekysl:  A. [-CO-(CH2)5-

1 a1 — «3»
2 Gayuia — «4»
3 bayuia — «5»




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

a)A=b;

0) A>b;

B) A <b;

I) B TaKUX MOJAMEPaX T'MOKOCTh HE

POSIBIIIETCSI.
Ymersb: 1. B yem 3axrovarores | Mmeercs IIOJIHOE
3anuceiBarh MK npeumyniectsa Merona dDypee-MK | BepHOE pELICHHAE,
CHEKTPBI 00Pa31OB, | CHEKTPOCKONMUM  NEPEeN  OOBIYHBIM | BKIHOYAKOLICE

ux
pacu(ppoBBIBATH
u

UHTEPIPETUPOBATD.

metoaom MK cnekrpockonuu?

2. UK
OPUEHTAIMOHHOE
MOJIMMEPOB?

JUXPOU3M U
COCTOSIHUE

[IPaBUJIBHBIA OTBET —
3 danna;
Jlano
pELICHUE,
JOMYUIEHBI
HECYIIICCTBECHHBIC
(hakTHYECKUE
OIINOKH,
HCKaKAIOIIHE
o0IIero CcMmeicia— 2
Oania;

HNmeercs BEPHOE
pELICHUE TOJIBKO
yacTu 3ajaHus— 1
oa.

1 6amm — «3»

2 Oamma — «4»

3 6amna — «5»

BEPHOE
HO

HC

3HaTh:

OCHOBEI METOJIOB
ONTHYECKOM
CIIEKTPOCKONUU
(YO-, UK-n
Paman
CHEKTPOCKOMHS ),
KaKHe 3312491
MOTYT pPelaTh
METOIBI
ONTHYECKOM
CIIEKTPOCKONUU
MPU U3y YECHUH
CTPOCHUS U
CBOMCTB
MOJIUMEPOB,
MPEICTABICHUE O
HOBBIX

1. Kakue
BIEKTPOMArHUTHOTO
OTBEYAKOT  METOJAM
CIEKTPOCKOTIUU?

AAara3OHbl
CIIEKTpa
ONTUYECKON

a) MUKPOBOJTHOBOE W PAAMOBOJHOBOE
U3TTYYEHUE,

0) ramma-Jiyun M PEHTTEHOBCKOE
U3y YEHUE,

B) Y@, Buaumoce u MK uznyyenue.

2. Uro Takoe XapakTepUCTUUYECKUE
UK nmomnocw! mornomernus?

a) WK monocel, OTBEHarOUIMe
ONpeACTIEHHBIM KOJIEOMFOIMCS
XUMHUYECKUM rpymnmnam u,
HE3aBHCUMO oT Pa3InYHbIX

[TpaBunbHO BBHIOpaH
BAPHUAHT OTBETA — 1
oann

TecT U3 3 3agaHMI:

1 6amn — «3»,

2 famna — «4»,

3 Oamma — «5»







YueOnast nporpamma

IIporpamma BKJIFOYAET 7 OCHOBHBIX Pa3AeiioB:
1. Bgenenue. Teopernueckue ocHOBEI MeTO10B UK, Y® 1 KP cniekTpockonuu,
2. CHeKTpOoCKONHs TOIJOIIEHUS, OTPAKCHMS, PACCESTHUS, MCIYCKAHUSA W
OMHUCCHOHHAS
3. KauecTBEeHHBIN M KOJIMYECTBEHHBIM CIEKTPAIbHBIA aHanu3. MaTepnperanus
CIIEKTPOB
Ananutnueckue 3anaun UK cniekrpockonuu
Pemenue XuMuyecKux 3a1a4 METOAAMU ONITUYECKON CIEKTPOCKOIIMHI
CTpYKTYpPHBIE UCCIIENOBAHUS METOJAMU CIIEKTPOCKOIUHT
Pemenue  TEXHONOTMYECKMX  3aJa4  METOJAMH  CIIEKTPOCKOIIHH.
COBpEMEHHBIE TOCTHKEHUS B CIIEKTPATILHOM aHAJIA3E

N

BBEJIEHHWE

Hcropuueckuii 3KCKypc MO MOpoOJEME PA3BUTHS CHEKTPAIBHOTO aHAIM3A.
Hcnonb3oBaHne CHEKTPAIBbHBIX METOAOB aHaIW3a Il PELICHU IMUPOKOTO Kpyra
npobsieM. Poib COEKTPATBHBIX METOJOB UCCIEAOBAHUS IJII U3YUYECHHUS CTPYKTYPBI
Y CBOWCTB MOJIMMEPOB

1. TEOPETMYECKHWE OCHOBbBI METO/10B UK, YO® 1 KP
CIIEKTPOCKOITMHA

Paznenenue MOMHOrO BIEKTPOMArHUTHOrO CIHEKTpPa Ha AWana3oHbl.  TUmel
DJEKTPOMArHATHOIO W3JIYYEHHs JUI  PA3IUYHBIX AUAna3sOHOB M IPOLIECCHI,
MPOUCXOIAIAE TPUA TONIOLMIEHAA WA  H3IYYEHUH  DIIEKTPOMArHUTHOIO
n3nydyeHusi. OCOOECHHOCTM ONTHYECKOro auamnaszoHa: Y-, puaumoe u HK
unydeHus. Teopus konedanuii — ocHoBa MK u Paman cniektpockonuu. bivkHss,
cpennsiss 1 paneHsass UK obmactu. AktuBHBIE KosicOaHus. [Ipsimas u oOpartHas
cneKkTpaibHble  3amaun. [Ipupoma Y@ cnektpoB. OCHOBBI  CHEKTPOCKOMUHU
KOMOWHAIIMOHHOTO paccesiHust Wi PamaH CIEKTPOCKONMUU. 3ajauyu, PEeIIacMble ¢
OMOIIBI0 MeTONOB Y@ u Paman crniekrpockonuu. [IpenmyiecTtsa U HEAOCTATKU
METOA0B ONTHYECKON CIIEKTPOCKOIIUH.

2. CTIIEKTPOCKOITHA TTOI'TOIEHMSA, OTPAXKXEHUSA, PACCESHUA U
HNCITYCKAHUKA

Bunabl CHEKTPOCKONMM B 3aBUCMMOCTH OT  XapakTepa B3auMOJACHCTBHUS
AJICKTPOMArHATHOTO W3JIYYCHHUS C BEMICCTBOM: CHEKTPOCKOMMS TMOTJIOMIEHUS
(a0bcopOnMoOHHasA), CHEKTPOCKONUS OTPAKCHUS OT TMOBEPXHOCTH BEIICCTBA
(oTpakareyibHasi), CHEKTPOCKOMHUS PACCESIHUST M CIEKTPOCKOIHUS WCIYyCKAHUS
(amuccuonnas). Meton HITBO.

3. KAYUECTBEHHbBIM CITEKTPAJILHBIN AHAJIM3. UHTEPIIPETALIUS
CTIEKTPOB. KOJIMYECTBEHHbBIM CTTEKTPAJILHBIM AHAJIN3.
KauecTBEeHHBIM  CHEKTPaIbHBIA  aHAM3.  XaApPaAKTEPUCTUUYECKUE  TIOJIOCHI
nornomieHus. BanenTHbie W aegopMaloHHbie Kojebanus. MeToa «OTmeuaTKkoB
najgbleB». ['apMOHMYECKHM OCHMIUIATOP M €ro yactora kosneOanwmid. [Tpupona
aHrapMoHu3Ma kosicOaHui. WMHTEHCUBHOCTh KojeOaHmii. KoauyecTBEHHBIM



CHeKTpanbHbld aHanu3. 3akoH byrepa-JlamOepra-bepa. Meron O6a3ucHoil uHUM.
BrmusHue pa3nuuHblx  (AKTOPOB HA WHTEHCHMBHOCTH M TOJOKEHUE TOJIOC
NOTJIOLICHHSI. Meton JNEUTEPO3aMEILICHUS. YyBCTBUTENBHOCTD
CHEKTPOCKONMMYECKMX METOAOB M OIIMOKA MPU CIECKTPAIBHBIX HW3MEPEHUSX.
[Tposernenne nateppepennmnn B UK crniekTpax u UCNOAB30BAHUE 3TOTO SIBJICHMSI.
6. AHAJIMTUYECKHUE 3AJJAYN UK CTIEKTPOCKOITHMHA
OnpeneneHne  MOJEKYJSIPHOW ~ HEOJHOPOAHOCTH  MOJIMMEPOB.  AHalU3
COIOJIMMEPOB. AHAJIN3 MOJAM(PUIMPYIOMMX N100ABOK, HATWYKs T1acTA(UKaTopa u
Apyrux 100aBOK U MPUMECEH B MOJIMMEPaAXx.
7. PEHIEHUE XUMHNYECKHX 3AJAY METOJIAMM OITTUYECKOU
CIIEKTPOCKOITNH
CHEKTPOCKOMMYECKOE M3YUYEHHE PEAKUUNA NMOJUMEPH3ALMH W COMOJIMMEPU3ALINHN,
NOJUKOHACHCALMY, TMOJMMEPAHAIOTMYHBIX NPEBPAIICHUN, JNCCTPYKLUMHA U
CTPYKTYPUPOBAHUSI.
8. CTPYKTYPHBIE UCCJIEJJOBAHMA METOJAMMU CIHEKTPOCKOIINH
AHanu3 KOH(QUIypalMOHHOM CTPYKTypel mnonuMepoB. KoHdopmanmoHnHas
CTPYKTYpa W TOBOPOTHO-M30OMEPHBIE MepecTpoiikn Ha npumepe MK crnektpos
NOJIUITUIICHA. CneKkTpoCKOMMYECKOe U3YYCHHE MOJIEKYJIIPHOM "
HAJAMOJICKYJSAPHOH  CTPYKTYpbl, (a3oBeix mnepexoaoB. OILEHKa CTENEHU
KPUCTAIIIMYHOCTH nosimMepa MmetoaoM MK cnexkrpockonuu. XapakTepucThKa THIA
W CHJIbI BOJOPOJHON cBsi3u ¢ mnomowmbeo Meroga MK chnekrpockonum.
OpHEHTUPOBAHHOE COCTOSIHUE TIOTUMEPOB M €ro xapakrepuctuka. UK auxpousm.
9. PEHIEHME TEXHOJIOI'MYECKUX 3AJIAY METOJJAMU
CIIEKTPOCKOITNH
Pa3pyieHne nonmumMepoB 1 €ro u3ydeHue ¢ nomoinpro Mmeroaa MK crnekrpockonuu.
KoHresble rpynmel W MOJEKYJsApHble paspbiBel. HM3ydyenume weromom UWK
CHEKTPOCKONMM  PA3IMYHbIX BHIOB JedopManmm B ToauMepax. Ympyras
aedopMalysi U CABUT MO YacTOTE MOJIOCH TOMIOUICHUs BAJIEHTHBIX KOJEOAHWH.
Breicokoanactuueckas  aegopmanmss W KOHPOPMALMOHHBIE — MEPECTPOHKH.
[TosiBIEHHE KOHUEBBIX TPYMIT MPH «XUMHYECKOM TeUECHUU» nomMepa. Kunetnka
reomerpus aedopmanun. CHEKTPOCKOMMYECKOE W3YUYECHHUE OPUEHTALMOHHOTO
YIIPOYHEHUSI NOAMMEPOB. BimsiHue uexomHoi Mopdosiorui mopomka noauMepa,
OPUEHTALIMOHHOW BBITSDKKM HA MEXAQHMYECKHE CBOMCTBA MOTOBOTO MOJMMEPHOTO
mMarepuana (BOJIOKHO, IUIEHKA). CHEKTPOCKOMUYECKOEC W3YYCHHE Ha CTaauu
(hOpMOBaHHMSI BOJIOKOH.

10. COBPEMEHHGLIE TOCTWXXEHUSA B CITEKTPAJIBHOM AHAJIM3E
UK wmukpockonmsa. Hcemons3osanue wmeroma MK cmekrtpockonuu i
XapaKTEPUCTHKU TOPHUCTON CTPYKTYPbl TMOJUMEPHOTO Marepuaia (oOmas
NOPUCTOCTh, KOHLEHTPALMS M CPEIHWH pasMep MOp, WX PACHPEICIICHUE TI0
pasMepaM) M pa3Mepa YacTHIl HAIMOJHUTENS, WX arperaiuvd B TOJUMEPHOM
KOMIO3UTE TMYTEM aHAJIM3a KOMIIOHEHTHI PACCESHHS M TOMIOUICHHS B OOIIEM
ocnabneHnn uHTeHCHMBHOCTH MK wu3nydeHus. CHEKTPOCKOMMYECKOE W3YUYECHUE
pacniaaBoB, pACTBOPOB U I'eJICH MOJIMMEPOB.



OcHoBol  (opmupoBanust y4eOHOro Kkypca "CHEKTPOCKONHs MNOJUMEPOB"
ABIIAIOTCA:  (yHIAMEHTAIbHAS HAy4dHas AUCLMILIMHA 'BBICOKOMONEKYIISPHBIC
coeauHeHus",  Teopus ~ KojneOaHWA M TMPUKIAAHAsT  CHEKTPOCKOMUSL.
PaccmarpuBaroTcsi TEOPETUYECKHE OCHOBBI METOAOB ONTHUYECKOW CIEKTPOCKOMHAN
(UK, YO, KP). OOcyxnaercsd HCHOIb30BAHUE CICKTPAIIBHBIX METOJIOB MPH
KAUECTBEHHOM M KOJIMYECTBEHHOM QHAIM3E MOJUMEPOB (XMMHUYECKUH COCTAaB,
KOH()OPMaIMOHHBII M KOH(UTYPaALMOHHBIA COCTaB, CTENEHb KPUCTAILIMYHOCTH, U
ap.). PaccmarpuBaeTrcs NPUMEHEHUE METOAOB CHEKTPOCKONUM MPH PELICHUU
AHATMTUYECKUX, XUMUYECKHUX, CTPYKTYPHBIX W TEXHOJOTUYECKHUX 3a/1a4 B 001acTh
(U3MKKA, XUMHA W TEXHOJOTMHM nNoJmMepoB. CoolOmaercss O TMOCIEAHUX
JOCTUKEHHSIX B 00JIACTH CHEKTPOCKONMUHU NoaumMepoB (Dypre-UK criekTpockonus,
HUK-mukpockonus). TeopeTueckne  3HAHWS, TOJNYYEHHBIE  CTYJICHTaMH,
3aKPEIUISIOTCA B X0J€ pabOThl HA COBPEMEHHOM CHEKTPAIbHOM O00OPYAOBAHUU -
Ha @ypee-UK cnekrpomerpax “Equinox 3557, “Vertex 707, («Bruker”),
CIIEKTPOMETPE Y®-uanumoro JINAITA30HOB «Evolution Array”
(“ThermoScientific™), “Specord M40

Temwl 3anamuiil:

1. Ucropust otkpeitiss UK wsnyuenus m co3panuss MK cnekTpaabHOro aHanmsa.
Pone  poccuiickmx  y4YeHBIX B Pa3BUTHUM Teopud  KoseOaHuwil. Mecto
CHEKTPOCKONMMYECKUX METOJOB AaHajlu3a B M3YUYECHWWM CTPOCHUS W CBOKCTB
NOJIMMEPOB.

2. CHeKTPOCKONMYECKNE METOIbI — KaK METO/IbI, OCHOBAHHBIE HA B3aUMOACHCTBAN
ANIEKTPOMArHUTHOTO M3JIy4YeHHs ¢ 00pa3noM. Beaymas poiab METOJ0B ONTHYECKON
U PAIMOCIIEKTPOCKONHMHA B U3YYECHUU CTPOCHUS MOJMMEPOB. BImokHss, CpeaHss u
nanbHsiss UK obnactu

3. PaznuuHble BHIBI CHEKTPAIBHOTO AHAW3A. CIECKTPOCKOIMHS TMOMIOIICHUS,
CHEKTPOCKOMNMSl ~ PACCESHUS, CHEKTPOCKONMUS OTPAKCHHS W SMHCCHOHHAs
CHEKTPOCKONMS. YNPYro€ W HEYNpPyroe paccesiHue. THIbl yIpyroro paccesHus
(paneeBckoe, nudpakioHHoE, paccessnue Mu). KoMOMHaMOHHOE pacCcesiHUuE Uin
PAMAHOBCKAsI CIEKTPOCKOTIHSI.

4. KonebarenbHas CHEKTPOCKONUS W OCHOBbI Teopun KoseOanuil. [lpsmas u
oOpaTHass cCrHekTpajbHble 3agaud. OOEpTOHA W COCTABHBIE YACTOThI. DepMmu-
pe3oHaHCc. bataxpOMHBIH M THIICOXPOMHBIH CIBUIHA IMOJOC B Y@ cCHeKrpe
MOMJIOLICHUA. BO3MOXXHOCTH M TpeumyliecTBa MeToga Y@ CHEKTPOCKOIUH.
Otmmune u ¢xoAacTBO MeT010B MK M paMaHOBCKO# CIIEKTPOCKONHAN

5. BanentHeie u nedopmaiiionusie Konedanus. OTHECEHHUE MOJIOC MOTJIOMICHHUS B
UK cnekrpe. XapakTepUCTUUYECKUE MOJOCHI MOTIOMEHUS. METON «OTHEYaTKOB
NaIbLEB» B KpPUMUHAIMCTUKE. WHTErpanpHas ONTHYECKAs IUIOTHOCTh. Tpum
OCHOBHBIX XapakrepucTuku UK monocel normomenus. 3aBUCUMOCTb MOy LIUPUHBI
NOJIOCHl  MOTJIOUIEHWsT OT  (Pa30BOro  cocTosHus mnonmMmepa.  OnpeaeneHue
KOHUEHTPAUMK MOIJIOMAKMIMX LEHTPOB C TOMOLIBK ypaBHEeHWs byrepa-



JlamOepra-bepa.  BnusiHme — pasnuuHbiX  (AKTOPOB  HA  MOTPEIIHOCTH
CHEKTPOCKONMMYECKUX U3MEPEHUH.

6. PemeHue C MOMOLIBIO METOAOB CIHEKTPAJIBHOIO AQHAINA3A AHAIUTUYECKHX,
XUMUYECKUX, CTPYKTYPHBIX M TEXHOJOTMYECKHUX 3anad. OnpeneneHue CIea0BbIX
NPUMECEHN B MOIUMEpax. AHAIN3 HEOAHOPOJHOCTH CTPOEHUS MOJMMEPHON LIENU U
XUMHUYECKOTO CTPOCHUS CONOJIMMEPOB.

7. AHaIM3 XUMHUYECKOIO, MOJEKYJSIPHOTO M HAAMOJIEKYJIIPHOTO CTPOCHMS
nosmMepoB. MK  guxpousM ©  OpHEHTALMs  MOJEKYJSIPHBIX ~ CETMEHTOB.
MeXMOJIEKYJIAPHOE B3aUMOJECHCTBUE U BOJOPOAHAs CBsA3b. Kpucraymmyeckas u
amop¢Has (aza B nonmumepax. KonpopmanroHHbIi 1 KOHQUTYPALXOHHBINA COCTAB
IIOJINMEPOB.

8. M3yuenne merogamu MK CHEKTPOCKONHMHM MCXOIHBIX MOPOLIKOB, PacTBOPOB,
pacIuIaBoB, reseil 1 OJIOYHOTO COCTOsIHUA moymmepoB. McnonpzoBanue metona MK
CHEKTPOCKONMH B TEXHOJOTUH MOJyUYEHUs (HEMOCPEACTBEHHO B TEXHOIOTMUECKOMN
LENU) Pa3IMYHBIX MOJMMEPHBIX MATEPHAIOB Ui BBIOOpPA ONTHMAJIbHBIX
TEXHOJIOTUYECKHUX PEKMMOB M KOHTPOJISL CAMOTO MTPOU3BOICTBA.

10. Bo3moxknoct merona @ypee-UK CHEKTPOCKONUMU Ul U3YUYECHHS] KMHETUKH
OBICTPONPOTEKAIINX MPOLIECCOB B nojmmMepax (Peaknus CHHTE3a, CTPYKTYPHBIE
NEPECTPONKH U Ap.). PeoonTuyeckne uccnea0BaHus.

Ilepeuens mem no oucuyunaune:
1. Beeoenue

[Ipeamer w  3amaum Kypca «PHU3HYECKHE METOAbI _ HCCJAEeA0BAHUS
nojumepoB». Korma u kro Bnepeble OTKpell MK wusnydenune? OCHOBHBIE
MUCTOPAYECKHE JIATHI.

Bxnan 3apyOekHBIX M OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHHE W PA3BUTHE
CHEKTPOCKOMMYECKUX METOOB UCCIIEIOBAHHSI.
2. [loanwiii anexmpomacHumuvlii cnekmp. Onmuyeckuti OuanasoH

2.1. Jlwana3oHbl TOJIHOTO  3JEKTPOMATHUTHOTO  CIEKTPa, MPOLECCHI
MPOUCXOSIIME B KQKIOM IMANa30HE NPU B3AUMOACHCTBUM U3TYUYEHUS
PA3NMYHOM YacTOTBI C BEIIECTBOM, BHUABI CIEKTPAIBHBIX METOIOB
UCCIIEA0BAHHUS.

2.2. Metoapl cnektpockonun Y®-, puaumoro u MK auamazonos. Ocoboe
MECTO  METOAOB  ONTHMYECKOH  CHEKTPOCKONMM  CPead  APYTHX
CHEKTPATBHBIX METOIOB.

3. Cnexmpockonus no2nougeHus, OmpadceHus, paccesiHust U UCNHYCKAHUS

3.1. AGcopOLMOHHAs CIEKTPOCKOMHSI.

3.2 CrekTpockonus HEYIIPYroro paccesHus (pamaHOBCKas,

OpWILTIOIHOBCKAS ).

3.3. DMHccHOHHAas crekTpockonus (QuyopocueHuus, ¢ochopocucHuus u

ap.).

4. Teopemuueckue ochosvr memooos UK, YO u KP cnekmpockonuu

4.1. OcHoBbl Teopun koJsicOanuii. MHTeHCMBHOCTH monoc B UK cmekTpax

nortowenust U KP cniekrpax paccessnud. UK n KP cniektpockonust — Kak aBa

B3aUMOOTOJIHSFOLIUX METOA.




4.2. Meton @ypee-MK cieKTpriocKonuu.
43. 3agauM pelmaeMble PU  M3YUYEHUM CTPOCHHS TOJMMEPOB  C
ucnosnb3oBanueM npucrasku HIIBO.

5. Kauecmeennvlii u KOAU4eCmeeHHulli CNeKMpalbHblil AHAIU3

5.1. 3aaa4n ¥ IPUHIUIIBEL KAYECTBEHHOTO CIIEKTPAIIBHOTO aHAJIN3A.
5.2. 3aaa4M ¥ IPUHIUIBL KOJIMYECTBEHHOTO CIEKTPAJILHOIO AHAJIA3A.

6. Ananumuyueckue 3a0avyu UK cnexmpockonuu

6.1. XapakTepucTrKa HEOAHOPOIHOCTH CTPOSHUS NTOJIMMEPHBIX LIETICH.
6.2. XapakTepUCTHKA CTPOEHUS COMIOJIMMEPOB.
6.3. XapakTepucTuka npuMeceii u J00aBOK B MOJUMEPAX.

7. Pewienue xumudeckux 3a0ad Memoodmu Onmu4ecKoll CNEeKmpocKkonuu

7.1. 3ydyeHne peakuyuu noauMeEpPU3alvu.
7.2. NI3y4YEHHUE PEAKLIMH MMOJTUKOHICHCALUH.
7.3. 3ydyeHne peakiyu noJuMeEPaAHAIOTMYHBIX IPEBPALICHU I

8. CmpyxmypHule Uccie008aHs Memooamy CNeKmMpOCKONUY

8.1. UByyeHHne XMMUYECKOTO CTPOEHUS (KOH(PUIypallMOHHBII COCTAB, CTENECHD
PETYJIIPHOCTH, XUMUYECKUI COCTAaB MOHOMEPHOT'O 3BEHA).

8.2. M3y4yeHHne MOJIEKYJSIPHOTO CTPOCHUS MOJUMEPOB (KOH(POPMALIMOHHBIN
COCTaB).

8.3. M3yueHne HaaIMOJIEKYJSIPHOTO CTPOEHUS MOJMMEPOB (KPUCTAJUITMYECKAsS
u amop¢Has $aza, BOAOPOAHAS CBS3b).

8.4. M3ydeHne OPUEHTALMOHHOTO COCTOSIHUS TIOJIMMEPOB.

9. Peuternue mexnonocuyeckux 3a0a4 Memooamu CNeKmMpOoCKonuu

9.1. M3yueHue npouecca pa3pyuieHus NOJIMMEPOB.

9.2. U3yuenue nedopmanuu.

9.3. 3yueHKe OPUCHTAITMOHHOTO YIIPOYHCHHUS MOJIUMEPOB.

9.4. 3yueHne CTPYKTYPHBIX MPEBPALICHUI HA PA3IMUYHBIX TEXHOJOTUUYECKHUX
CTaaMsIX TOJYUYCHHS TMOJMMEPHBIX MaTepuasioB ((pOPMOBAHUE, BBHITATUBAHUC,
OTXKUT U Jp.).

10. Cospemerrvie Oocmudicenus 6 CHeKMpAIbHOM AHAIU3E NOJIUMEPOS

[To 3Toii TeMe CTyeHTaM MpemIaratoTcs TeMbl pedeparos, Mo KOTOPOH OHU

npopadaThiBAlOT JIOMOJHUTEIBHYIO JIMTEpaTypy, 3aTeM JOKJIAIbIBAIOT CBOUM
KOJIJIEraM TO0/1 3aIuCh.

3.
1
2
3.
4.
5
6
7
8.

Temot pehepamoes:

UK cnekrpockonust. OCOOEHHOCTH METOIA.

Crnekrpockonus Y ®-BUANMOro Auana3oHoB. OCOOEHHOCTH METOIA.
OyOpeCUEHTHBINA aHaIN3 TOJIMMEPOB.

KP cnekrpockonus. 3a1auu, pelacMble METOIOM.

OCHOBBI TEOPHH KOJICOAHUI.

KomuectBenusiit UK ciekTpaibHBIN.

Kayecteennrlii MK criekTpanbHbIi aHaIu3.

Hzyuenue crpoenus nonumepoB metonoM MK cmexrpockonuu. Merton

HITBO n UK MHUKpOCKOMHUS.



HEPEYEHDb BOITPOCOB /IUIAA HOJAT'OTOBKHU K DK3AMEHY

Ilpumep KOHMPOABHBIX GONPOCO8 U 3A0AHUI NO YUEOHOU OUCUUNIUHE 6
IK3AMEHAUUOHHOM Ouieme

1. IIpsimas u oOpaTHast CieKTpalbHbIE 3a1aun. B yeM paznuna?

2. KauectBennsiii UK cniekrpanbHblid aHamm3?

3. Kak o0coOEHHOCTM CTpPOCHMS M CBOWCTB NOJUMEPOB OTpaxkatorcs Ha MK
CIIEKTPax MOMJIOMECHHUS ?

4. Kak onpenenstoT CTENeHb KPUCTALTUYHOCTH nmosimMepoB u3 MK ciektpoB?

DOK3aMEHAIIMOHHBINH OMIIET MO KypCy COACPKUT 1 BOMPOC HA MPOBEPKY 3HAHMS IO
oOmuM  mpobieMaM  CIIEKTPOCKONMAYECKMX  METOJOB  UCCIEAOBAHMS, 2
TEOPETUYECKUX BOMpoca M 1 BOMPOC Ha YMEHHME MPAKTUUECKOTO MCIOJIb30BAHMS
METOJIOB ONTHYECKON CIIEKTPOCKOIHH,

Konmponwsnsie eonpocwi

1. HaszoBuTe y4Y€HBIX, BHECIIMX ONPEACHAIOIIMA BKJIAA B  Pa3BUTHE
CHEKTPAJBHBIX METOAOB aHanu3a. Korga OKOHYATENBHO C(HOPMHPOBAICS METOJ
UK cnexrpockonuu?

2. HazoBute 0CHOBHBIC BUJIbI CTIEKTPOCKOTINH.

3. Jlaiite kmaccuuKkamio CHEKTPOCKOMUYECKMX METOAOB MO Jvarna3oHaM
ANIEKTPOMArHUTHOTO CTIEKTpa.

4. [ToueMy CHEKTPOCKOMUYECKHE METOIBI UCCIICIOBAHUS OTHOCATCS K MPSMBIM

¢usnyeckum metoagam?
5. CyTb 3akoHa JlamGepra-byrepa-bepa.

6. OcHoBHbIe xapakrepucTuki MK nmonocsl normoimeHus.

7. [Tposerienne B UK cnekrpe KOH(QUIypauMOHHBIX, KOH()OPMALMOHHBIX H
JECTPYKLUMOHHBIX U3MEHEHUIA.

8. UK nuxponsm 1 OpHEHTAMOHHOE COCTOSTHUE TTOJIMMEPOB.

9. Kak w3yuare (azoBbie mepexoasl B monuMepax meroaom UMK
CIEKTPOCKONUU?

10.  TlposBnenue untepdepenumn B UK criekrpax.

11. B uyem cyTh METOAA ACHTEPO3aMEILIEH U ?

12. Kondopmaumonusie aedektsl 1 ux npossiicaue B UK cnekrpe.

13.  Kak onpenenuts 3HEPrur0 BOAOPOIHBIX CBA3EH M UX KOHLUEHTPALMIO?

14.  Kak u3y4arb CTPOCHME MOBEPXHOCTH MOJIMMEPHOIO Marepuaiga METOIOM
UK cnexkrpockonuu?

15. Kakue koneOGaHus OCHMJUISITOPOB (XUMUYECKMX TPYIII) PaCHOOKEHBI B
onwkHel, cpenneit n naneaei UK obnactsix?

16. Kak u3yyaTh ynpyryr W BBICOKOJACTHYECKYIO Ae(popMalMyA MOIUMEPOB
meronom UK cniekrpockonuu?

17.  Kak u3yyars AeCTPYKLMOHHBIE MTPOLECCH B IMOIUMEPAX € MOMOILBI METOAA
UK cnexrpockonuu?



18. B uyem 3akmouarorcs npeumyiectsa meroga dypee-MK cnekrpockonuun
nepen o0pruHbIM MeTo10M MK ciekTpockonumn?

19. Bmmsanue paccesaus Ha UK cnextp nornomenus. Meroa 6a3ucHON TMHHH.
20. B yeMm CyTh METOJA «OTIEYATKOB MAIbLEBRY?

21. Kaxk OueHWTh CTENEHb OPUEHTAUMU TOTO0 WM HMHOTO MOJIEKYJISPHOTO
cerMenTa ¢ nomousro metona MK cnexkrpockonun?

22. OueHKa AIvHBI TPAHC-LENU METOJOM ITPOJOJIBHON aKyCTUYECKON MOJIBI.

23.  IlpuHUMn JOEHCTBHS TOJMMEPHOTO CBETOBOJA. [IpMUMHBI CBETONOTEPHL B
HEM.

24.  Kak nomyuynuts UK cniekTp nosmmMepHOro BOJIOKHA?

25. B 4eM CyTh PEOONTUYECKUX UCCIECAOBAHUN?

3K3aMeHaHI/IOHHLIe BOIIPOCHI IO JTUCHHILJIMHE «PU3NYECKHE METOIbI
HUCCIICAOBAHNA TTIOJITUMCPOB».

1. Knaccupukanmss  CHEKTPOCKONMYECKMX ~ METOAOB MO  JWana3oHam
AIEKTPOMArHUTHOIO CIIEKTPA.

2. [Tpsimas u oOparHas 3agaun B UK criekTpalbHOM aHAIU3€ MOJIMMEPOB.

3. Kavecteennsliit UK criekTpanbHbIil aHamus.

4. OCHOBHBIE BAJICHTHBIC U AC(POPMALIMOHHBIE KOJIEOaHUsI.

5. KonmuuectBennbiit MK cnekrpanbHbiid aHanu3. CyTh 3akoHa JlamOepra-
byrepa-bepa.

6. OueHka ¥ mpuYMHBI NOTPEMIHOCTA B KonndecTBeHHOM WK cniekrpansHOM
aHaJIn3e.

7. OcHoBHbIe xapakTepucTuki MK nmoaocsl normoimeHus.

8. [Tposerienne B UK cnekrpe KOH(QUIypauMOHHBIX, KOH()OPMALMOHHBIX H
JNECTPYKLMOHHBIX N3MEHEHHUN.

9. UK nuxpons3m 1 OpHEHTAMOHHOE COCTOSTHUE TTOJIMMEPOB.

10. Kak w3ywarb (azoBele mnepexoabpl B noaumepax wmerogom UK
CIEKTPOCKONUU?

11. Tlposienenue wunTepdepenumn B MK cnekrpax W €€ NPaKTHYECKOE
UCIIOJIb30BAHUE.

12. B yem cyTh METOAA ACHTEPO3aMEILIEHUSA?

13.  Kondopmaumnonusie aedektsl u ux npossicHue B UK cnekrpe.

14.  BopopoaHas cBs3b U ee npossneHue B UK criekrpe.

15.  Ocnosel MeTona HIIBO.

16.  bnwxuss, cpeanss u nanbHsas MK odnacta.

17.  Kak u3yyaTh yNnpyryr W BBICOKOJIACTHYECKYIO Ae(popMalMA MOIUMEPOB
meronom UK cniekrpockonuu?

18.  HM3yuyeHue OECTPYKLUMOHHBIX IMPOLIECCOB B MOIMMEPAX C MOMOLIBIO METOJA
UK cnexkrpockonuu?

19. TlpeumymectBa Mmeroga Dypbe-UK cnekrpockonuu mnepes  OObIYHBIM
metroaoMm UK ciekTpockonuu.

20. Bnusaue paccesnust Ha UK cniektp normomenus. Metoa 0a3ucHOM TuHUM.



21.  OnpeneneHue CPEAHEro pa3Mepa PacCEUBAIONIMX YACTHUI| (MOPBI, YaCTUIIbI
HAMOJHUTENSE W Jp.) B TOJUMEPHOH MATpPULE IMYyTEM AaHAM3a PACCEIHHOTO
M3ITyYEHHUS] B ONITUYECKOM CIIEKTPE.

22. B ueM CyTh METOJA «OTIEYATKOB MAIbLEBRY?

23. Kaxk OuEeHUTh CTENEHb OPUEHTAUMU TOTO0 WM HMHOrO MOJIEKYJISPHOTO
cerMenTa ¢ nomoupsro merona MK cnexkrpockonuu?

24.  OueHKa AJIMHBI TPAHC-LENU METOIOM ITPOJOJIBHON aKyCTUYECKONH MOJIBI.

25. MK cnekrpockonus B pexxume IMAGE.

26. IlpuHUMn JOEHCTBHS TOJMMEPHOTO CBETOBOJA. [IpMUMHBI CBETOMOTEPHL B
HEM.

27.  Kax nomyuynts UK cniekTp nosmMepHOro BOJIOKHA?

28. B u4eM CyTh pEOONTUYECKUX UCCIECA0BAHUN?

29.  OcHOBbI MeTOIA YD CHEKTPOCKOIHH.

30. KP cnekrpockonus. Cnemuduka METOJa W 3aJa4d, PEIIAEMbIe € €
MPUMEHEHUEM.

31. @OIyopeCUEeHTHBIN aHAIU3 TTOJIMMEPOB.

IIpumep 3K3aMeHALIHOHHOIO OUJIeTAa:
TBepCKOil TOCYHapCTBEHHBIA YHUBEPCUTET
BHUJIET Ne
HAWUMEHOBAHHWE JIUCLHI JIMHBL:

" dusnyeckme MeToabl uccrienosaHuUa nonumepos

1.  Knaccuukanuss CHEKTPOCKOMUYECKUX  METOJOB MO  JIAAMa30HAM
AJIEKTPOMATHUTHOTO CIIEKTPA.

2. KomnuectBenubiik MK cnektpanbHbiii aHamm3. CyTh 3akoHa JlamOepra-
byrepa-bepa.

3. UK cnexrpockonus B pexxume IMAGE.

4. OueHka coaepkanuss aMOppHOH M aMOPPHO-KPUCTAUIMYECKOH (pa3bl B

00pa3Lax MoNUATANIEHA ¢ TIOMOIIBIO AHAJIM3A MOJIOC TIOTJIOMEHUS B 00IaCTH
720-730 cm!.

VIII IlepeyeHb mnegaroru4eckux M  HHPOPMAUMOHHBLIX TEXHOJIOTHH,
HCIOJIb3YEMBIX MPH OCYLIECTBJICHHM O00pa30BaTe/IbHOIO Imponecca 1o
AUCUMILUIAHE, BKJIKYAs MEpPe4YeHb MNPOrpaMMHOr0  oO0ecCme4YeHHs H
HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

WH(OPMALMOHHBIE TEXHOJIOTHU:
UCIIOJIB30BAHME KOMITBIOTEPOB IS MTOAAEPHKKH M3J1aracéMoro yaeOHoro marepuania

IPOrpaMMHOE 00ECIICUEHHE



MSOffice 365 proplus

MSWindows 10 Enterprise

GoogleChrome
Origin 8.1 Sr2

ISISDraw 2.4 Standalone

uH(OPMAITMOHHO-CIIPABOYHBIE CHCTEMBI:
http://www.edu.rw/ @enepanbhblii nopran «Poccuiickoe 00pazoBaHueE»
http://elibrary.rv/ Hayunas s5ekTpoHHas OubimuoTeka

VII. MaTepuajibHO-TeXHIYECKOe 00eCTeYeHNe TUCIUIINHbBI

Becel aHanmuTHYECKUE, BECHI TEXHUYECKUE, TIOJIIPUMETP KPYTOBOM, CYILIMIIBHBIE

mkagel, ®OK, ybTpazBykoBas BaHHA, My (ebHAs MEYb.

Y@-cnekrpomerp «EvolutionArrayy, UK @ypee cnexkrpomerp VERTEX 70, UK
mukpockorn Hyperion 1000+ Buaeokamepa BEICOKOro pazpemenus ans UK
mukpockorn Hyperion 1000 Infinity 1, Kommiekc o6opyaoBanus s
UCCIIEI0BAHUS CYyNPaMOJIEKYJIsIpHbIX cucteM NanosizerZS, Konaykromerp S230
Mettler-Toledo, Bubposuckozumerp SV-10, pH-meTp SevenMulti.

VIII. Cenenust 06 00HOBJIeHHH pado4eii MporpaMmMbl AUCUHILTHHBI

MPaKTUYECKUX 3aHATUH COTJIaCHO
yaeOHOMy Tutany Ha 2021-2022
y4. oA

Ne OOHOBJIIEHHBIN OmnmcaHne BHECEHHBIX PexBu3UTEI NOKYMEHTA,
LI | paszgen padoden W3MEHEHUH YTBEPIUBIIETO
MPOTpaMMBbI H3MCHCHUA
JTUACIUTLIAHBI
1. | Pazmen III. O6bem OTKOppeKkTUpOBaHbI IIporokon Nell ot
JUCLIATLIMHBIL. aKaJgeMHYeCKHe Yachl JIEKITUNA 1 28.04.21r. 3aceganust

YUEHOT'O COBETA XUMHKO-
TEXHOJIOTUYECKOTO
dbaxynprera




