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| AuHoTanmus

2. lean 1 3a7a4u AUCUMILTHHBI:

Ienvro nmuctunmHbl  «CHEKTPOCKONHS  MOJUMEPOB»  SIBISIETCS  W3Y4YCHHE
TEOPETUYECKUX OCHOB METOJOB ONTHYECKOM CIEKTPOCKOIUHU, IPAKTUYECKOE
OCBOCHHME METOJIOB CHEKTPAJIbHOTO aHajdu3a MyTeM pabOThl Ha CIEKTPaJIbHbBIX
npubopax (UK, YD-puaumoro nuama3zoHOB), HHTEPIPETALMS CIEKTPOB M aHAIHU3
MOJYYEHHBIX CHEKTPAJIbHBIX JAHHBIX, BO3MOXHOCTh MPUMEHEHUSI CHEKTPAIbHBIX
METOJIOB Ha MPAKTUKE - B HAYYHBIX UCCIEAOBAHUSIX U HA MPOU3BOJICTBE.
3aoauamu TUCUNIUTAHBI SIBISIOTCA:
oceoenue meopemudeckux OCHO8 CNEeKMPANbHbIX Memooos uccaredosanus - UK
cnexmpockonuu, UK-muxkpockonuu, cnekmpockonuu Y @-euoumozo ouanazoHos,,;
oceoenue ocobenHocmel NpoOONOO2OMOBKU Ol  PA3IUYHLIX CNEKMPALbHBIX
Memo008 UCCe008aHUSL NOTUMEDPOS;

npuobpemeHue Hasblk08 NPAKMU4ecKol pabomol HA CNEKMPAIbHLIX NPUOOPAX
- 0cgoenue NpocpamMmHo2o obecneyenus 0ns UK cnekmpomempos, HK-
MUKpockona, cnekmpomempa Y @-euoumo2o ouanazotos.

3. Mecto mucuuminnbl B cTpykrype OOIL:

JucnunmianHa «CHEeKTPOCKONUs  NMOJMMEPOB»  BXOAUT B OJIEKTHBHBIC
JTUCHMIUIMHBL 6 00s13aTenbHOM yacTu bioka 1. «lucuuniauasl»y y4eOHOro miaHa.
Ona 3aKJIapIBa€T OCHOBBI 3HAHWW U1 OCBOCHUS JUCLUIUINH: «AKTyalbHBIE 3a/1a4n
COBpeMeHHOU XUMHHU. HacTs 2», «HanorexHomorumy».

3. O0beM AUCHMILIMHBI: 6 3a4eTHBIX enuHuUIl, 216 akaJIeMUYeCKHUX 4YacoB, B TOM
qyucse:

KOHTAKTHAsl ayJIMTOPHasi padoTa: jekiuu - 15 yacoB, 1abopaTopHbie padoThI - 75
YacoB, B T. 4. JJaDOpaTOpHAast MPAKTUUECKasi MOJITOTOBKA — /5 YacoB;

camocrositeibHas padora: 99 yacoB, KOHTPOJIb - 27 YacoB.

4, TlepedyeHb IJIAHMPYEMBIX Pe3yJbTAaTOB O00y4YeHHMs] 10 JUCHMILIMHE,
COOTHECEHHBIX C ILUIAHMPYeMbIMM pe3yJIbTATAMH OCBOEHHSI 00pa30BaTe/IbHOM
MPOrPaMMbI:

[Imanupyemplie pe3yabTaThl [Tnanupyembie pe3yabTaThl 00yUEHHS IO
OCBOEHUSI 00pa30BaTEILHON JUCTIATUTHHE
nporpamMmelI ((hopMUpyeMbIe

KOMIICTCHITHH

OIIK-1 CrnocoGeH permoutsTs | OITK-1.1. Ucnonszyer CYILECTBYIOIINE u
KOMILIEKCHbIE IKCIIEPUMEHTAIbHBIE pa3pabaTeiBacT HOBBIE METOJUKH TONYYEHUS U
" pacueTHO-TeopeTHYecKHe | XAPAKTCPU3AIMHA  BOIICCTB W MaTepHaNoB Ui
HCCJIe0BaHNsI B M30PaHHOI 0aacTy | PCIICHUS 3a/ad B u30paHHON 00JacTH XUMHUU WIH




XHMHH WJIH CMEXKHBIX HAYK € | CMEXHbBIX HAYK;
HCIO0JIb30BaHHEM COBpeMEeHHBIX
npuodopos, NMPOrpaMMHOI0
o0ecrieueHus H 0a3 JaHHBIX
npodeccuoHAILHOT0 HA3HAYEHUSI

OIIK-1.2. Ucnons3yeT COBpeMEHHOE 000pyI0BaHUE,
nporpaMMHoOe oOecriedeHre U NpOoQecCHOHANbHbBIE
0a3pl JaHHBIX JJIs pelieHus 3agady B HM30paHHOM
00JacTh XMMHUH UM CMEKHBIX HaYK.

OIIK-2 Cnocoben anaausumpoBath, | OIIK-2.1.  IlpoBoauT  KpUTHUECKMI  aHaIM3
HHTEPNPETHPOBATL W 00061AThL | PE3Y/IbTaTOB COOCTBEHHBIX OKCIEPMMEHTAIbHBIX H

pe3yJbTaTbl 3KCIEPUMEHTAJIBHBIX H PacCYCTHO-TCOPCTUICCKUX pa60T B I/I36paHHOI/I

PACUETHO-TEOPETHYECKHX PadoT B 00JIaCTH XMMHH WM CMEKHBIX HayK;
W36pAnHON  0GJACTH XHMHH  HJIH OIIK-2.2. ®opMynupyeT 3aKJIIOYCHUS U BBIBOJIBI 1O

CMEIRHBIX HAYK pe3yibTaTaM aHalW3a JIMTEPATypHBIX  JaHHBIX,

COOCTBEHHBIX JKCIIEPUMEHTAIBHBIX W PACYCTHO-
TEOPETHYECKUX padOT B M30paHHOW O0JIACTH XUMUH
WJIF CMEXHBIX HAYK.

OIIK-4 Cnocoden roroButh | OIIK-4.2 Ilpencrasnser pe3ynbTaThl CBOCH pabOThI
nyoJIMKanmuu, y4acTBOBATH B | B YCTHOU (popMe Ha PyCCKOM M aHTJIMICKOM SI3BIKE.
npogeccuoHaIbLHbIX JAUCKYCCHSX,

NpeACTABJISTH pe3yJbTaThl

npogeccuoHAIbLHOI 1eATeJIbHOCTH B

13370 (4 HAYYHBIX u HAY4HO-

NONYJISIPHBIX T0KJIA/I0B

5. ®opma NPoMeKYyTOYHOM aTTeCTAIUH M CEMECT]P IMPOBEIeHNS .
PK3aMEH B 3-M ceMecTpe.

6. SI3bIK NpenoxaBaHust PyCCKUil.

Il. Conep:xxanue NUCHMIUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pas3aejiam) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJMYECTBA AKaJeMHYECKMX YaCOB M BHIOB
Y4eOHbIX 3aHATHI

AyauTOpHBIE KoHt
3aHITHS 0JIb
Bce Camocr. | P
No HanmenoBaHue pas3iesioB U TeM Jlabopa
ro | Jlex pabota
TOpPHBIE
1007078
paboThI
Beenenue. Teopetnueckue ocHoBbl | 19 3 0 13 3
1 |meromoB UK, VY& wu KP
CIIEKTPOCKONHI
Cnektpockonus norjouexHus, | 32 2 14 13 3
2 | oTpaxeHus, paccesiHus,
UCITYyCKaHUS U SMUCCUOHHAs
3 | KauecTBeHHBIN W KOJIMYECTBEHHbIN | 32 2 14 13 3




CIIEKTPaJIbHBIN
WNHTepniperanyisi CHEKTPOB.

aHaJIn3.

AHaIUTHYECKUE
ONTHUYECKON CIIEKTPOCKOIHH.

3agauu | 36 2

16 13 3)

Pentenue
5 | MmeTomamu

XUMHUYCCKHUX

CIEKTPOCKOTNHI

3aJ1a4
OIITUYECKOU

26 2

CtpykTypHBIE
METOJAMH CHEKTPOCKOIHH

ucciaeqoBanusa | 36 2

16 13 3)

MCTOJaMH

Pemenre TEXHOJIOTHYECKUX 3aJa4d

CoBpeMeHHbIE
CHEKTPaJIbHOM aHAJIN3e

CIICKTPOCKOIINH.
JOCTHIKCHU A B

35 2

9 21

Hroro:

216 | 15

75 99 27

1l Tlepeyens y4yeOHO-METOAMYECKOTO OOecneuYeHUsl AJIsi CAMOCTOSITEJbLHOI
padoThl 00Yy4AKOIIMXCSH M0 AMCUMIVINHE:

o VYyeOHast mporpamma

o Tembl 1TaOOpaTOpHBIX PadoT

o Mertoguyeckne pEeKOMEHJAUUU IO OPTraHU3alMH CaMOCTOSITEIbHOMN
paboThI CTYJIEHTOB

o [lepeueHb BOMPOCOB JjIsl CAMOCTOSITEILHON paboThI

o Tewmsl peepaTon

o DK3aMEHaIMOHHbBIE BOIPOCHI 110 TUCLIUILINHE

IV.®oHja 011eHOYHBIX CPeCTB I MPOBeAeHUs POMEKYTOYHOM aTTeCTAlMU
o0yuyaromuxcs mo AucuMIvinHe: «CneKTpocKonus mnoJJuMepoB»

TunoBbie KOHTPOJIBLHBbIEC 3aJaHUA /ISl IPOBEPKU YPOBHA ¢POPMHPOBAHHOCTH
kommnerennun [1K-2 Brnamenwe Teopwell W HaBBIKAMH TPAKTHUYECKON pPabOTHI B
N30paHHOM 00JIACTH XUMUH.

Jran Tunosbie koHTpOJIbHBIC 3a0aHus | [Toka3aresun u
(¢popMupoBanus JJISA OLCHKH 3HAHMH, YMEHUI, KpUTEepHH
KOMIIETeHIMH, B HaBBIKOB (2-3 npumepa) OLlCHMBAHUSA
KOTOPOM KOMIIETCHLIUH,
y4yacTByer IKAJIa OLeHUBAHUSA
AUCHMILIMHA

3akmounTtenbnsiii | Keiic: Nwmeercs IIOJTHOE
Baapers: 1. Kro u xorma otkpeu1 UK | BepHOE pelieHue,
ITIOMCKOM u3rydyeHue? BKJIFOYAOIIIEE

uHbopMaIuu B
rJ100aabpHOM ceTu
WHTEPHET;

a) M.B. JlomonocoB B 1740 1.;
6) V. I'epmiesib B 1800 r..

MIPaBUJIbHBIA OTBET —
3 Gainia;

Jano BEPHOE




2. KakoBel  BHIBI  ympyroro
paccesiHus cBeTa?
a) KOMOHMHAIIMOHHOE 51

OpHILTIOIHOBCKOE;
0) peneeBckoe, AUPPAKIIMOHHOE W
paccesinie Mu.

3. Kakne JHAITa30HbI
AJIEKTPOMArHUTHOTO CIIEKTpa
OTBEYAIOT METOJaM ONTHUYECKOMU
CIIEKTPOCKOTUHU?

a) MUKPOBOJIHOBOE W PaJIMBOJTHOBOE
U3JTYUYCHUE;

0) ramMMma-ITydd M PEHTICHOBCKOE
U3JTYUYCHUE;

B) YO, suaumoe u UK uznyuenue.

pelnicHue,
JOITYIIICHBI
HECYIIECTBCHHBIC
bakTHyeckue
OIIINOKH, HE
VCKa)KarOIIHE
o0mero cmeicia— 2
Oaia;

HO

Nmeercsa BEPHOE
penieHue TOJILKO
yacTu 3amaHusa— 1

oamr. 1 Gamr — «3»
2 Oamma — «4» 3
Oamta — «5»

YMersb:

TOTOBHUTH 00PA3LbI
(TeHKu, TabJIETKH,
CYCTIEH3UH U JIp.)

1. Kak nomyunte UK coekrp
ITOJIMMEPHOTO BOJIOKHA?

2. OrmpeneneHue CpeaHero pasMepa

Nmeercs OJIHOE
BEPHOE pEILICHHE,
BKJTFOYAIOIIEE

IIPABUJIBHBIA OTBET —

s 3armcy UK pacceuBaromMx  4yacTvl  (IOpHL, |3 Gasna;
CIIEKTPOB. 4aCTHLB! HAMONHUTENA U op.) B Tlano BEpHOE
TMOJMMEPHOH  MaTpuue  MYTeM | pepeppe, HO
QHAIM3a PACCEAHHOTO M3MYHEHUS B | nonyienpl
ONTHUYECKOM CIIEKTpe? HECYIIECTBEHHBIE
dakTrueckue
OIITNOKH, HE
MCKaXKarollue
oO1ero cmeicia— 2
Oaya;
Nmeercsa BEPHOE
penieHue TOJBKO
yacTu 3amaHus— 1
Oamt. 1 6amn — «3», 2
oayuta — «4», 3 6anna
— «5»
3HaTh: 1 UYro takoe | [IpaBunbHO  BBIOpaH
CIEKTPOCKOH- xapaktepuctnueckue WK momocel | BapuaHT otBeta — 1
YECKUE METOIbI NOTJIONIEHUSA? Oan
HUCCJICIOBAHMS TecT u3 3 3agaHui:
Ka4ueCTBEHHBIN U a) UMK mnonocel, otBevaromue | 1 6amt— «3»,
KOJIMYECTBEH-HBIM | ONIpeACIICHHBIM KoJieOmromumes | 2 0amna — «4»,
UK crnexkTpalibHbI | XUMHUYECKUM rpynram u, | 3 Gamna — «5»




aHaIIn3. HE3aBHCHMO oT pa3IMYHbIX
MCCIICyeMbIX BEIIECTB, JIeKaIInue
Ha OIpeJeJeHHbIX YacToTax; ©0)
XapaKTepU3yIOT BAICHTHYIO CBSI3b;
B) TIPUCYTCTBYIOT B  OJIOUHBIX

HOJMMEpax;
) CBSI3aHBl C  ONPEACIICHHOU
KoH(popMarmein MOJIEKYJIIPHOI
LEeMH.

2. KakoBbl OCHOBHBIC NPUYUHBI
CBETOIOTEPh B MOJIUMEPHOM
cBeTOBOIE?

a) MOIJIOIIEHUE U PACCESHUE CBETA,
0) HapylieHHE 3aKOHA IOJHOTO
BHYTPEHHETO OTPaKCHUS;

B) BJIMSHUE aTMOC(EPHOW BIaru H
TEeMIIepaTyphl;

') MEXaHOIECTPYKITHSI.

3 Yem norJouaTeabHas
CHEKTPOCKONUSL  OTIMYAETCS  OT
SMHUCCUOHHOW CHEKTPOCKOIIHNH?

a) OJIHO U TOXKE;
0) DMUCCHOHHAs CIEKTPOCKOIHUS —
3TO YIIPYTroe paccesiHUE MaJarolero

CBETa,
B) npu AMUCCHOHHOU
CHEKTPOCKOINH IPOUCXOAUT

UCITyCKaHUE HHEPrUU BEIIECTBOM, B
OT/INYHNE OoT MOTJIONIATEIbHOMN
CIIEKTPOCKOTIHUH.

TunoBbie KOHTPOJIbLHBbIE 3aJaHUA 1JIsl IPOBEPKHU YPOBHA ¢OPMHUPOBAHHOCTH
komnereHnuu [1K-3 TOTOBHOCTH MCIIONIB30BAaTh COBPEMEHHYIO almaparypy IpH
MPOBEJCHUN HAYYHBIX UCCIEAOBAHUN:

Jran Tunosbie KOHTPOJIbHBbIE 32IaAHUSA IMoka3zaTenn u
¢popmupoBanus JJISl OLCHKH 3HAHUI, YMEHUI, KpHUTEepUU
KOMIIETEeHIIMH, B HABBIKOB (2-3 npumepa) OLlCHMBAHUSA
KOTOPOM KOMIIETeHLIUH,
Y4YacTBYeT HIKAaJIa




AUCHHUILINHA OlleHUBAHUS
3axmounreabnblii | Keiic: Nmeercsa MIOJIHOE
Baagern: 1. CreneHb MOJIUMEPH3AIINH | BEDHOE  PEIICHUE,
COBpEMEHHBIMU MaKpOMOJIEKYJIbI paBHa: BKJTIOUAIOIIEEe
KOMIIBIOTEPHBIMHU NIPAaBWJIBLHBIA OTBET —
TEXHOJIOTUSIMH, a) OTHOILIEHUIO MOJIEKYJISIPHOUM Macchl | 3 Oanna;
IIPUMEHSIEMBIMU MAaKpOMOJIEKYJIBl K MOJEKyJsipHOH | [laHO BEpHOE
pu 00paboTke Macce CTPYKTYPHOTO 3BEHA, perieHue, HO
pe3ybTaToB 0) BBIXOMY TMOJMMEpPA B PEAKIMH €TO | JOMYIICHBI

HAyYHBIX oOpa3oBaHus; HECYIICCTBECHHBIE
OKCIIEPUMEHTOB U | B)  OTHOIICHHWIO  MOJICKYJSIPHOU | paKTUUECKHE

coope, 00paboTKe, | Macchl  CTPYKTYpHOT'O  3BE€Ha K | OIIHMOKH, HE
XpaHEHUH U MOJICKYJISIPHOM Macce | HCKaKaroIne
nepeaauu MaKpOMOJIEKYJIbI; o01ero cmpicia— 2
uHopMaIuu Ipu | T) Macchl MOHOMEpa K Macce | Oasia;

MIPOBEJICHUU o0pa3oBaBIlIET0Cs MOJIUMEpA. Nwmeercs BEpHOE
CaMOCTOSATENbHBIX penieHue TOJIBKO
HAYYHBIX 2. Kakue nmpu3HaKM OTIAMYAIOT | 4acTH 3adaHusi— 1
UCCIICJIOBAHHIA. MOJIUMEPH  OT HU3KOMOJEKYJSPHBIX | Oa.

COCITMHECHUM?

a) TI0xas pacTBOPUMOCTb;

0) HaOyxaHue MpU pacTBOPEHUHU;
B) HU3Kas BSI3KOCTh PAaCTBOPOB;
I') BBICOKasl BSI3KOCTh PACTBOPOB;
) HECIIOCOOHOCTh K
KpUCTaJUIU3AIUY;

¢) 2JIaCTUYHOCTb;

) HU3Kas XPyNKOCTb;

3) TEPMOILJIACTUYHOCTb;

1) TEPMOPEAKTUBHOCTb;

K) 3JIEKTPONPOBOAHOCTh

Boibepume 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 THOKOCTD
makpomojiekyia: A. [-CO-(CH2)5-
NH-]n; B. [-CH2-CH(CH3)-]n;

a) A=Db;

0) A>b;

B) A<Db;

I') B TaKUX MOJUMEPAX THOKOCTh HE

1 6amt — «3»
2 Ocamta — «4y
3 Oamta — «5»




ITPOABJIISACTCH.

YMmerh.:
3anuceiBaTh MK
CIIEKTpPBhI 00pa3IIoB,
1704

1. B yem 3aKJII0YAIOTCS
npeumyiiectsa meroga dDypwe-MK
CIIEKTPOCKOTIMU  Tepea  OOBIYHBIM
metoaom UK criekrpockonuu?

Nmeetcs IOJTHOE
BEPHOE pellIeHHuE,
BKJIFOYAIOII[EE

HpaBI/IHLHHﬁ OTBCT —

pacmuppOBHIBATH 3 Oanna;

u 2. K JTUXPOU3M u | lano BEPHOE

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

HECYIIECTBCHHBIC

dakTHUecKue

OIIINOKH, HE

HCKaXKaIOIIHe

oO1ero cmpicia— 2

Oaia;

Nwmeercs BEPHOE

penieHue TOJIBKO

yactTu 3amaHusg— 1

Oa.

1 6amr — «3»

2 Oamma — «4»

3 Oamna — «5»
3HaTh: 1. Kaxkne nuana3onsl | [IpaBunbHO BBIOpaH
OCHOBBI METOJIOB AJIEKTPOMATrHUTHOTO CIIeKTpa | BapuaHT oTBeTa — 1
ONITUYECKOU OTBEYAIOT  METOJaM  OINTHUYECKOM | Oa
CIIEKTPOCKOIUH CIIEKTPOCKOTIUHN? Tect u3 3 3agaHuil:
(VO-, UK-u 1 Gamn — «3»,

Paman a) MUKPOBOJTHOBOE U PaJIMOBOIHOBOE | 2 Oata — «4»,
CIIEKTPOCKOTIHS ); W3JIy4YCHUE; 3 Oamna — «5»

KaKue 3a7auu
MOTYT pelniaTh
METO/IBI
ONTHUYECKOM
CIEKTPOCKOTIUHU
MIPU U3YUYEHUU
CTPOCHHUS U
CBOMCTB
MOJIUMEPOB,;
MpEeJICTaBICHHUE O
HOBBIX
pa3paboTKax u
JIOCTIKCHUSAX B
o0acTu
CIIEKTPaJIbHOU
TEXHHKH.

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

2. Uto Takoe XapaKTEePUCTHYCCKUE
UK mnosoce! nornomeHus?

a) WK mornoce, oTBewaromue
OTIpEJICTICHHBIM KOJICOTIOTIUMCSI
XUMUYECKUM rpymnmnam u,
HE3aBUCUMO oT Pa3IUYHBIX

HCCIIEyEMbIX BEUIECTB; JICJKAIIINE Ha
ONPEICICHHBIX YaCTOTAX.

0) XapakTepu3ylOT BAJICHTHYIO CBSI3b;
B) TMPUCYTCTBYIOT B  OJOYHBIX
MOJIUMEpax;




I) CBSI3aHbl C  OINpEJEICHHOU
KOH(opmMaImen MOJIEKyIIpHOU 1enu

3. Ha kakom 3akoHE OCHOBaH
kosimuecTBeHHbIH MK crniekTpalibHbIi
aHanus?

a) Ha 3aKOHE IOJHOTO BHYTPEHHErO
OTpa’KEeHUs CBETA;

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

B) Ha 3akoHe byrepa-JlamGepTa-bepa.

V. IlepevyeHb OCHOBHOM M JIOTIOJTHUTEILHON YU4eOHOIl JIUTepaTypbl, HEOOX0IUMOM
JJI51 OCBOCHMSI TMCLHMILIMHBI:

a) OcHognas tumepamypa:

1. 3apyoun JI.II. ®usuyeckas xumus : yued. nmocodue / J.I1. 3apyobun. — M. :
NH®PA-M, 2017. — 474 c. + Jlon. maTepuansl [DIEKTPOHHBIN pecypc; Pexum
noctyna http://www.znanium.com]. — (Bsiciiee oOpazoBanue: bakanaspuar). —
Pexxum moctyna: http://znanium.com/go.php?id=469097

2. TTaxomoB II.M., Xmwxknuak C.JI. Cnekrpockonus mnoiauMepoB: yued. IlocoOue.
Teepn: TBI'Y, 2010. — 188 c. (bubnuotexa TBI'Y).

0) /lononnumenvras aumepamypa.
1. KynmoB A.X. @ypre-KP u ®@ypoe-MK criekTpbl momMepoB [DIEKTPOHHBIN

VI.

pecype] / A.X. Kynnos, I'.H. )KixuH. — DNEKTPOH. TEKCTOBBIC JTaHHBIC. —
M.: Texuocdepa, 2013. — 696 c. — 978-5-94836-360-8. — Pexum
nocrtyma: http://www.iprbookshop.ru/31880.html

. ITonoBa, A.A. ®usuyeckas xuMusl [ DNEKTPOHHBIN pecypc] : yued. mocodue /

A.A. Ilonoga, T.b. IlonnoBa. — DnektpoH. aaH. — CankTt-IletepOypr : Jlanb,
2015. — 496 C. — Pexum JOCTyma:
http://e.lanbook.com/books/element.php?pll id=63591

Kanbeiruna O.H., UerBepukoa A.I'., bepaunckuii B.JI. ®usnyeckne METO bl

uccienoBanus  BemectB, 2014, 141 c¢. — Pexum  nocrymna:
http://www.iprbookshop.ru/33663.html

Ilepeuenr pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH

«I/IHTepHeT», H€06XOI[I/IMLIX AJIA OCBOCHUA ITUCHUIIJIMHBI
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/BIOHIMIY A.html



http://znanium.com/go.php?id=469097
http://www.iprbookshop.ru/31880.html
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VII. MeTtoauueckne ykazaHusi VI 00y4aroImXxcsi 0 OCBOEHHIO TUCIUTLIAHBI
Y4eOHasi nporpamMmma

[Iporpamma BKJIFOYaeT 8 OCHOBHBIX Pa3/IeIiOB:

1. Beenenue. Teoperuueckue ocHoBbI MeTo0B UK, Y® u KP cniekrpockomnuu;

2. CIeKTpOCKOMHUs ~TIOTJIONICHUS, OTPAKCHUSI, PACCESHUS, WCITYCKaHUSI U

SMHUCCHUOHHAsA

3. KauecTBeHHBIII M KOJMYECTBEHHBIM CHEKTpalbHBIA aHanmu3. MHTepmperaius

CIIEKTPOB

Ananutnyeckue 3anaun UK cnekrpockonuu

Pemenrne xuMuyecKux 3aa4 METOJJaMi ONTUYECKON CIIEKTPOCKOIINH

CTpyKTypHBIE UCCIIEIOBAHUS METOJIaMH CIIEKTPOCKOIUHU

PemieHne TEXHOIOTMYECKUX 3a/1a4 METOJIaMHU CIIEKTPOCKOIINHU

CoBpeMEHHBIE JJOCTUXKECHUS B CIIEKTPAIbHOM aHAJIN3€

o N oA

BBE/JIEHUE

Hcropuueckuii 3KCKypc MO TpoOJeMe pa3BUTHUS CHEKTPAJIbHOTO aHaIM3a.
Hcnonb30BaHre COEKTPAIbHBIX METOAOB aHajau3a JJIsl PEUICHUS] NIUPOKOTO Kpyra
npoOJsieM. PoJib crieKTpaabHBIX METO/IOB MCCIIEAOBAHUS JJISl U3YUEHUSI CTPYKTYPbI
Y CBOMCTB MOJIMMEPOB

1. TEOPETUYECKHMWE OCHOBBI METOZOB UK, Y® U1 KP
CIIEKTPOCKOIINN

PaznenieHne mNONHOTO 3NEKTPOMArHUTHOTO CHEKTpa Ha JHAana3oHbl. UMb
AJEKTPOMArHUTHOTO M3JIYYEHHS ISl PA3JWYHBIX JUAMA30HOB U MPOLECCHI,
MPOUCXOJAIINE TIPU  TMOIJIOIMIEHUA WIM  HW3JIYyYCHUU  DJIECKTPOMATHUTHOIO
n3nydeHus. OcoOeHHOCTH onTuyeckoro pguamnasoHa: Y®-, ugumoe u UK
n3nydenus. Teopust konebanuii — ocHoBa MK n Paman criektpockonuu. biavxHss,
cpenusast u panpHsss MK oGmactu. AxktuBHbie KoneOanus. [lpsmas u oOpartHas
cnekTpasibHble 3amadd. llpupoma Y@ cnekTtpoB. OCHOBBI  CHEKTPOCKOMHUU
KOMOHMHAIMOHHOTO paccesiHusi uiu PamaH criekTpockonuu. 3ajadd, periaeMbie C
noMoubo MeTofoB Y@ u Paman cnexkrpockonuu. [Ipenmyiiectsa U He1OCTaTKU
METOJIOB ONTUYECKOMN CIIEKTPOCKOMIUHU.

2. CIIEKTPOCKOIIWA ITOT'JIOIEHW A, OTPAXXEHWSA, PACCEAHUA U
NCITYCKAHUA

Buabl  CHEKTpOCKOMMM B 3aBHCHUMOCTH OT XapaKTepa B3aUMOJICHCTBHS

AIIEKTPOMAarHUTHOTO M3JyYEHHUS C BEIIECTBOM: CIIEKTPOCKOITHS TITOTJIONICHUS

(abcopOIMoHHAs), CHEKTPOCKONHS OTPAKEHUS OT TIOBEPXHOCTH BEIIECTBA

(oTpakaTenbHas), CHEKTPOCKOMHUS PACCESIHUS M CIIEKTPOCKOMMS HCITyCKaHUS

(amuccuonHas). Meton HIIBO.

3. KAUECTBEHHbBIN CITIEKTPAJIBHBIN AHAJIN3. UHTEPIIPETALISI

CIIEKTPOB. KOJIMUYECTBEHHbLIN CIIEKTPAJIbHBIN AHAJIN3
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KayecTBEeHHBII  CHEKTpajbHbIA  aHaW3.  XaApPAKTEPUCTUYECKHE  IOJIOCHI
norjomieHus. Banentuole u gedopmanonHbie konebanus. Metoa «OTHe4aTKoOB
najabieB». ['apMOHMYECKHM OCHMIUIATOP M ero yactora kojiebanwil. I[lpupona
aHrapMoHu3Ma kosieOaHui. HHTeHcMBHOCTH KojeOanmil. KonudyecTBeHHbIN
CHEeKTpaibHbI aHanu3. 3akoH byrepa-JlamGepra-bepa. Meton 6a3ucHoil nuHUM.
Bnusgnue pa3nuyHbiXx (AKTOPOB HA UWHTEHCHUBHOCTH U TOJIOKEHHE TI0JIOC
MOTJIOIIEHUS. Meron JNEUTEePO3aMEICHUS. YUyBCTBUTEIBHOCTD
CHEKTPOCKOMMYECKUX METOJOB M OWIMOKH TMPU CHEKTPAIbHBIX HU3MEPEHUSIX.
[TposiBnenue unrepdepennnu B UK criekrpax u UCHOIb30BaHUE 3TOTO SIBICHUS.

4. AHAJIMTUYECKUE 3AJIAYUN UK CITEKTPOCKOIINA

OnpeneneHue  MOJIEKYJSIPHOM ~ HEOJHOPOJHOCTH  IMOJMMEPOB.  AHAIW3
COMOJIUMEPOB. AHaIN3 MOIUPHUIUPYIONUX 100aBOK, HATUYHS TIACTU(UKATOpA H
IpYrux 100aBOK M MPHUMECEN B OJIUMEpPaX.

5. PEHIEHUE XUMWYECKHUX 3AJJAY METOJJAMM OIITUYECKOI1
CIIEKTPOCKOIINHA

CHeKTpOCKONUYECKOE M3YYEHUE PEaKUUi MOJIMMEpU3allui U COIMOJIMMEpPHU3AIlnH,
MOJIMKOHAECHCAIMY, T[OJMMEPAHAJIOTUYHBIX MPEBPALCHUM, JECTPYKLUU U
CTPYKTYPUPOBAHU.

6. CTPYKTYPHbIE UCCJIIEJOBAHMA METOAAMU CITEKTPOCKOITMNA
AHanu3 KOH(MUTypallMOHHOM  CTPYKTyphl monumepoB. Kondopmanuonnas
CTPYKTypa M TOBOPOTHO-W30MEpPHBIE MepecTporikn Ha mnpumepe MK cnextpos
MTOJIMATUIICHA. CHeKTpOCKOIINYECKOE VU3YUYECHHE MOJIEKYJISIPHOM 17§
HAJMOJIEKYJSIPHOM  CTPYKTYpbl, (a3oBbiX mnepexonoB. OIlleHKa CTENeHU
KpUcTaUIMYHOCTU ITonumepa Merogom MK cnekrpockonnu. XapakTepucTUKa TUIIa
M CWIbl BOJIOPOAHOM cBA3M C mnomomblo Meroma WK cnexktpockomnuw.
OpuEeHTHPOBAHHOE COCTOSIHUE MOJMMEPOB U €ro xapakrepuctuka. MK nuxpounsm.
7. PELIEHUVE TEXHOJIOTMYECKUX 3AJJAY METOJJAMU
CIIEKTPOCKOIINHA

Pazpymenne nonmMepoB U ero uzyueHue ¢ nomousto meroga UK cnexkrpockonuu.
KonueBple rpynmbel U MOJEKYJsIpHblE paspeiBbl. M3yuenne wmeromom UK
CIEKTPOCKOTIMM  PAa3IMYHBIX BHAOB JedopMmaluu B TOJUMEpax. Ympyras
nedopmalis ¥ CABUT MO YaCTOTE TOJIOCHI MOTJIOMICHUS! BaJCHTHBIX KOJICOAHMIA.
Bricokoanmactuueckass — nedopmaruss ¥ KOH(GOPMAIIMOHHBIE — TIEPECTPOMKH.
[TosiBNEHNE KOHIIEBBIX TPYIIN MIPU «XUMHUUYECKOM T€YEHUM» nojmmepa. Kunerrnka u
reometrpusi nedopmanuu. CHEKTPOCKONMMYECKOE HM3YYEHHE OpPUEHTALMOHHOTO
YIOPOUHEHUSI TOJIMMEPOB. Briusinue ucxoaHol mopdoioruu mopoiika mojmMmepa,
OPHUEHTAIMOHHOM BBITSHKKM HAa MEXAHWYECKHE CBOWCTBA TOTOBOT'O MOJIMMEPHOTO
Marepuana (BOJOKHO, IUIeHKa). CHEeKTPOCKONMMYECKOE H3yYeHHE Ha CTaauu
dhopMoOBaHUs BOJIOKOH..

8. COBPEMEHHLIE JOCTUXEHW A B CITEKTPAJIBHOM AHAJIM3E

UK  wmukpockonus. Hcnons3oBanue Meroma WK cnekrtpockonmu st
XapaKTEPUCTUKNA TIOPUCTON CTPYKTYphl TMOJMMEpPHOTO MaTepuana (oOmas
IIOPUCTOCTh, KOHLEHTpALUWs WU CPEOHUN pa3Mep II0p, HUX PACHPENEIICHHE I10
pa3mepaM) M pa3Mepa YacTHUIl HANOJHUTENS, MX arperauud B MOJUMEPHOM
KOMITO3UTE TyTeM aHallu3a KOMIIOHEHTHI PACCESHHsI W TIOTJIOMICHHs] B 0OIeM



ociabnenun uHTeHCUBHOCTU WK wm3nyuyenus. CHeKTpOCKONMMYECKOE H3YyUYEHUE
pacIuIaBoB, paCTBOPOB U I'eJied MOJIUMEPOB.

OcHoBoil  popmupoBanusi yueOHOoro kypca CHEKTpOCKONHUsS MOJIUMEPOB"
SBISAIOTCSA: (QyHIAMEHTANbHAS HaydyHas JUCHHIUIMHA "BBICOKOMONEKYISIpHBIC
coequHeHms",  Teopwss ~ KojneOGaHWH W TPUKIAAHAs  CHEKTPOCKOIHSI.
PaccmaTpuBaroTCsl TEOPETHUECKAE OCHOBBI METOJIOB ONTHYECKON CHEKTPOCKOMUU
(UK, YO, KP). OOcyxnaerca HCHOJIb30BAHHE CHEKTPAIBbHBIX METOJIOB IPH
KauyeCTBEHHOM U KOJMYECTBEHHOM aHaJIM3€ IOJUMEPOB (XMMHUYECKUNA COCTaB,
KOH(GOPMAIIMOHHBIN U KOH(UTYPAIIMOHHBINA COCTaB, CTENEHb KPUCTAITTUYHOCTH, U
np.). PaccmarpuBaeTcs mpHMEHEHHE METOJOB CHEKTPOCKOIUU MPHU PEHICHUU
AHAIMTUYECKUX, XUMHUUECKHUX, CTPYKTYPHBIX U TEXHOJOTHYECKHX 3a/1a4 B 001aCTU
¢u3MKN, XUMHUM U TEXHOJOTHH mnonuMepoB. Coolmaercs O MOCIEIHUX
JOCTHKEHUX B obnactu criekrpockonuu nonmMepos (Pypre-UK cniektpockonus,
HUK-mukpockonus).  Teoperndeckwe  3HAHUS, TOJYYCHHbIE  CTYACHTaMH,
3aKpEIUISIOTCSA B X0 pabOoThl HA COBPEMEHHOM CHEKTPaIbHOM 00OpYAOBaHUU -
Ha ®ypre-UK cmextpomerpax “Equinox 557, “Vertex 707, («Bruker”),
CTIICKTPOMETpE Y ®-BuumMoro JTMaTa30HOB «Evolution Array”
(“ThermoScientific”), “Specord M40”.

Tembl 1a0OpaTOPHBIX padoT

1. Uctopusa otkpbeitusa UK wmsnydenusa u cozmanuss MK cnexkrpanbHOro aHaimsa.
Ponb  poccuiickux ydeHBIX B  pa3BUTUM Teopud Kojebanuii. Mecto
CHEKTPOCKONMMYECKUX METOJOB aHalii3a B W3YYEHHH CTPOEHUS U CBOWCTB
ITOJIUMEPOB.

2. CIeKTpOCKONTMYECKHNE METOBI — KaK METO/IbI, OCHOBAHHBIC HA B3aUMOJICHCTBUHI
AJIEKTPOMArHUTHOTO U3TyUeHUs ¢ 00pa3iioM. Beayiias pojib METO0B ONTUYECKOM
U PaUOCIIEKTPOCKONUU B U3YUYEHUHU CTPOCHUS MOJUMEPOB. BivkHss, cpenHss u
naneHsst UK ob6nactu

3. PaznuunHBle BUABI CIEKTPAIBHOTO aHAJIM3a: CIEKTPOCKOMUS TOTJIONICHUS,
CIIEKTPOCKOMNUSI  PACCEAHUs, CHEKTPOCKONHS OTPAKEHUS UM  SMHUCCHOHHAs
CIIEKTPOCKONUSA. YIPYroe W HEyNpyroe paccesHue. THIbl yInpyroro paccesHus
(paneeBckoe, mudpakironHoe, paccesstaue Mu). KoMOMHAIIMOHHOE paccessHUe WU
PaMaHOBCKas CHEKTPOCKOIIHSI.

4. KonebaTtenbHasi CHEKTPOCKOMHUS M OCHOBBI Teopuu KoJebanuil. [lpsimas u
oOpaTHasi cmekTpayibHble 3amaun. OOepToHa M cocTaBHbIE 4acTOThl. Depmu-
pe3oHaHc. baraxpoMHbBI W THUICOXPOMHBIM cIBUTM nooc B Y@ cnekrpe
noryomenusa. Bo3MoxxHocTM U mpenmyniectBa Metona Y@ CHEKTpOCKONUH.
Otnnume u cxonctBo MeTo10B MK 1 paMaHOBCKOM CHEKTPOCKOINHU

5. BanentHele u aedopmaimonsbie Kojaebanus. OTHECEHHE MOJI0C MOTJIOMICHUS B
UK cnekrpe. XapakTepUCTHUUECKHE MOJOCHI MOTJIONIEHHUS. MeTOll «OTIIEYaTKOB
najgblieB» B KPUMUHAIUCTHKE. MHTerpanbHas omnThyeckas IUIOTHOCTh. Tpu
OCHOBHBIX XapakTepucTuku MK mosocel noriomieHust. 3aBUCUMOCTh TOJTYITUPUHBI



MOJIOCHl  TOTJIoUIeHusT OT (a3oBoro coctosHusa mnonumepa. Omnpenenenue
KOHLIEHTpaluy IOIVIOIIAIONIMX LEHTPOB C IIOMOLIBK YypaBHeHHs byrepa-
JlamOepta-bepa.  BaumsHue — paznuuHbIX  (AKTOPOB  HA  IOTPELIHOCTH
CHEKTPOCKOIMYECKUX U3MEPEHUM.

6. PemieHne c MOMOIIBIO METOJOB CIEKTPAIBHOIO AaHAIN3a AHAJTUTHUYECKHX,
XUMHUYECKUX, CTPYKTYPHBIX M TEXHOJOTMYECKHX 3ajad. OIpenerneHue CreqoBbIX
IIpUMECEN B MoJauMepax. AHAIN3 HEOJHOPOJHOCTH CTPOEHUS IMOJIUMEPHON LIETIH U
XUMHYECKOTO CTPOEHUS COMTOJIMMEPOB.

7. AHanu3 XUMHYECKOIO, MOJEKYJSIPHOIO M HAIMOJIEKYJSPHOTO CTPOCHHS
nomumepoB. MK  nmuxpoumsm u  opueHTanus MOJIEKYJSIPHBIX  CEIMEHTOB.
MexxMOoneKyIsspHOe B3aMMOJEWCTBAE M BOJIOPOJHAs CBs3b. Kpucramnmyeckas u
amop¢nas (asza B monumepax. KonpopmaroHuslii 1 KOHPHUTYpallMOHHBIN COCTAB
IIOJIMMEPOB.

8. N3syuenue meromamu UMK crnekTpockonuu MCXOAHBIX MOPOIIKOB, PAaCTBOPOB,
pacIuiaBoB, Tejeil u 6104HOro cocTosiHUS noaumepoB. Mcnonb3oBanue Merona UK
CHEKTPOCKOIMH B TEXHOJIOTUH MOJIyuYeHUs! (HEMOCPEACTBEHHO B TEXHOJIOTUYECKOM
LEeNM) pa3jdUYHbIX MOJMMEPHBIX MAaTepUaioB JJii BbIOOpPa ONTHUMAaJIbHBIX
TEXHOJIOTUYECKUX PEKUMOB U KOHTPOJIA CaMOr'0 IIPOU3BOJICTBA.

10. Bo3moxnoctu Merona dypwre-UK ciekTpocKonuu Il U3yYE€HHs] KMHETHKHU
OBICTPONPOTEKAIOLINX MPoLecCOB B nojumepax (Peakius cuHTe3a, CTpyKTypHBIE
nepecTpoiiku u 1ip.). Peoontuueckue uccienoBanusl.

Meroanyeckue peKOMEHIALUH 10 OPraHU3aAIUM CAMOCTOSATEIbHOUH PadoThl
CTY/ICHTOB:

CamocrosiTenbHass pabora 1o AucHUIUIMHE «CHEKTPOCKONHUS —IMOJMMEPOBY
IPOBOJUTCA C UEIbI0 YriayOJNeHus W 3aKpeIuvieHUs TOJYYEHHBIX B XOJe
JEKUUOHHBIX 3aHATHM 3HAHMM U NpUOOpPETEHHE HABBIKOB IOJIb30BAHMUS
PEKOMEH/IOBAaHHOW  JIMTEPATypoOl, 3aKpEIUIeHUs  HaBBIKOB  IPAKTUYECKOIrO
HAy4YHOI'O UCCIIEA0BAHMS.

Pexomenoayuu no no020moexke K KOHMpPOJIbHbIM PAOOMAM U IK3AMEHY:
CamocTosiTeIbHOE  W3YYCHHE  JHUCIUIUIMHBI  I[eJ1eCO00pa3HO  HAaYWHATh,
03HAKOMUBIIHUCH C MPOrPAMMON JTHUCHMIUIMHBI M TPEOOBAaHUSIMH K 3HAHUSAM U
YMEHUSIM TI0 JaHHOW JaucuumiavHe. Jlaiee MOXHO MNEepexXoauTh K €ro
MOATATHOMY U3Y4YE€HUIO, TPUBJIEKass JUIsI DJTOTO MaTepuaibl JIEKIUHd U
PEKOMEHOBAaHHYIO YUEOHYIO JTUTEPATYpPY.

N3y4das TUCIUIUIMHY, HEOOXOAMMO JOOUTHCS OBJIAJEHUS €€ OCHOBAMHU U
HAYyYUTHCS MPUMEHSTh TEOPETUUECKHUE 3HAHUS JJI PEUICHUS MPAKTUIECKUX
3anay. ConepxaHue HE3HAKOMBIX TEPMUHOB, BCTPETUBIINXCS B MPOLIECCE
OCBOCHHUSI y4eOHOTO MaTepraia, MOKHO BBISICHUTh MPU MTOMOIIY CIIPABOYHOM
JUTEpaTyphl WIH y IPEno1aBaTeis.

Cnemyer 4YeTKO 3HATh OMNPEAEICHUS, MNPUHLUIBL, JOMOJHITh  KaXKIbIi
TEOPETUUYECKHI BOMPOC COOTBETCTBYIOIMMHU MIPUMEPaMU U TpaduKamu.



Ilepeuens eéonpocoe 0na camocmoamenvHoll padoomul:
1. Beeoenue

[Ipeamer u 3amaum kypca «CHeKTpockonmuu moiuMmepoB». Korma u KTo
BriepBbie OTKpbUT MK u3nydenne? OCHOBHBIE HCTOPUUYECKHE JIATHI.

Bxnan 3apyOeKXHBIX M OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
CHEKTPOCKOITMYECKUX METOIOB UCCIICIOBAHUS.
2. lonnwuii anexkmpomacnumuulil cnekmp. Onmuyeckuil OUanason

2.1. JImana3oHbl TMOJIHOTO 3JIEKTPOMATHUTHOIO CHEKTPa, MPOLECCHI
MIPOUCXO/ISIINE B KOXKJIOM UaIa30He NPU B3aUMOJEHCTBUN U3ITYyYEHUS
pPa3IMYHOM YaCTOTHI C BEIIECTBOM, BuAbl CHEKTpalbHBIX METOAOB
UCCJIEIOBAHMS.

2.2. Merogsl cnextpockonuu Y®-, sunumoro u UK nuanazonoB. Ocoboe
MECTO METOJIOB  ONTHUYECKOM  CIEKTPOCKONMU  CpPeAd  JAPYTHX
CIEKTPAIbHBIX METOOB.

3. Cnekmpockonus no2iowerus, OmpaniceHus, paccesauusi U UCNYCKaHUs

3.1. AGcopO1roHHAs CTIEKTPOCKOIIHS.

3.2. Crnextpockonus HEYIIPYroro paccestHus (pamMaHOBCKas,

OpUILTIOPHOBCKAS).

3.3. DOmuccuonHas cnekrpockonusi (Quyopocuenius, dochopocueHus u

ap.).

4. Teopemuueckue ochogvl memooos UK, Y@ u KP cnexmpockonuu

4.1. OcHoBbl Teopuu KoJsiebanuil. MuTeHcuBHOCTh mojoc B MK cnekrpax

nornomennsa n KP cnekrpax paccesnusa. UK n KP cnekrpockonus — kak faBsa

B3aUMO/IOOJIHSIOIIUX METO/A.

4.2. Meron ®@ypre-UK cnektpniockonuu.

4.3. 3amaunm pemiaeMble NPU  M3YYEHHH CTPOCHUS TOJIMMEPOB C

ucnonab3oBaHueM npucrasku HITBO.

5. KauecmeeHmwiii u KOIUYECMEEHHBIU CHEKMPALbHbLU AHAIU3
5.1. 3apaun ¥ NPUHLMIIBI KAYECTBEHHOTO CIIEKTPAIIBHOTO aHAIU3A.
5.2. 3aja4y ¥ MPUHIUIBI KOJIMYECTBEHHOIO CIIEKTPAIbHOTO aHAJIN3a.
6. Ananumuueckue 3adauu UK cnexmpockonuu

6.1. XapakteprcTiuka HEOJJHOPOIHOCTH CTPOEHUS MOJMMEPHBIX LETEH.

6.2. XapaKkTepHuCTUKA CTPOEHHUS COIIOJIUMEPOB.

6.3. XapakTepucTuKa npuMeceit u 700aBOK B MOJIUMEpax.

1. Pewenue xumuueckux 3a0ay Memooamu onmuieckol cnekmpocKonuu

7.1. 3yueHne peakiuu nojJuMepu3alu.

7.2. ©3y4eHUE peakiuu MOJUKOHAEHCAIUY.

7.3. N3ydeHne peakuny MoJMMEPaHAIIOTMYHBIX ITPEBPAILICHAN

8. CmpyxkmypHbule ucciedo8anuss Memooamu CneKmpoCcKOnuu

8.1. M3yueHne XuMHU9IECKOTO CTPOCHUS (KOH(PHUTYPAIIMOHHBIN COCTaB, CTETICHD

PEryISPHOCTH, XUMUYECKUI COCTAB MOHOMEPHOT'O 3BEHA).

8.2. N3yuenne MOJIEKYJSPHOTO CTPOEHUS TOJUMEPOB (KOHGMOPMAIIMOHHBIN

COCTaB).

8.3. M3yueHue HaJIMOJIEKYJIPHOTO CTPOEHUS MOJUMEPOB (KPUCTATINYECKAS

u amopdHas ¢asa, BOJOPOIHAS CBS3H).



8.4. 3yyeHre OpueHTAllMOHHOTO COCTOSIHUS TTOJIMMEPOB.
9. Pewenue mexnonocuueckux 3a0ay Memooamu cCnekmpoCcKoOnuu

9.1. U3yuenue nporecca pazpyuieHus MoJIUMeEpPOB.

9.2. Uzyuenue nedopmarumu.

9.3. 3ydeHue OpueHTAIIMOHHOTO YIIPOUYHEHHUS MTOJIMMEPOB.

9.4. zyueHue CTPYKTYpHBIX MPEBpAIICHUI HA PAa3IMUYHBIX TEXHOJOTUYECKUX

CTaAMsIX TOJYYEeHHs MOJMMEPHBIX MaTepuanoB ((popmMoBaHuE, BBHITATUBAHUE,

OTXKHT U JIp.).
10. Cospemennvle docmudicenus: 8 CHeKmMpAiIbHOM AHAIU3E NOIUMEPOS

[To »TOif TEMe CTyIeHTaM IpeaiaratoTcs TeMbl pedepaToB, IO KOTOPOH OHU

popadaThIBAIOT JIOMOJHUTEIBLHYIO JIMTEPATypPy, 3aTEM JIOKIAIBIBAIOT CBOUM
KOJIJIETaM.

Temut peghepamos:

®ypre-UK cnexkrpockonuu. OcoOeHHOCTH METO/IA.
Crnekrpockonus Y ®-BUIMMOro JUano30HOB.

KP cnekrpockonus. 3agaun, pemacMbie METOIOM.

OCHOBBI TEOpHUH KOJICOAHUT.

KomnuectBennsiit UK ciekTpanbHBI.

KauecTtBennsiii UK criekTpanbHBIN aHATHU3.

N3ydenne ctpoenus noimmmepos metonoM MK criekrpockonum.
Ocobennoctu merona HITBO u ero npumeHenus

[Tpumenenne UK muxpockonuu - Image crekTpockomnusi.

oCcoNOOR~ODE

3K3aMeHaHI/IOHH]>le BOIIPOCHI IO TUCHMAILJIMHE:

1. Knaccudukamms CIIEKTPOCKOTTMYECKUX METOJIOB 10 Mara3oHam

AJIEKTPOMArHUTHOT'O CIIEKTPA.

[Ipsimas u obpatHas 3anauu B UK criekTpaibHOM aHaIM3€e MOJIMMEPOB.

KauectBennsiii UK cniekTpanpHbIl aHAIU3.

OcCHOBHBIC BAJICHTHBIE U I€POPMAIIMOHHBIE KOJICOAHUS.

KomuuectBennsiit UK cnexrpanbubiii ananu3. CyTs 3akoHa Jlambepra-byrepa-

bepa.

6. OueHka W TPHUYMHBI TMOTPEIIHOCTH B KoimmdecTBeHHOM WK cnekrpambsHOM

aHause.

OcHoBHble xapakrepucTuku MK monoce! nornomenus.

8. Ilposienenne B UK cnekTpe KOHGUTYpaIllMOHHBIX, KOH()OPMAIMOHHBIX H
JNECTPYKIIMOHHBIX U3MEHEHHUM.

9. MK auxpousM U OpUEHTALIMOHHOE COCTOSIHUE MOJIMMEPOB.

10. Kak wu3yuate (Qa3oBbie Tmepexoisl B monumepax wmerogom UK
CIIEKTPOCKOTIUHN?

11. TIposisnenwe wunTepdepernnuun B MK croektpax u €€ MOpakTHIECKOE
UCITOJIb30BAHUE.

12. B uem cyTh MeTOJIa AeHTEpO3aMeILICHUS ?

13. Koudopmarmonnsie nedextsl n ux nposisnenue B UK cnexrpe.

b w
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14. Bopopoanas cBs3b u ee npossieHue B UK crekrpe.

15. Ocuossl MeTozia HIIBO.

16. bmwxwuss, cpenuss u nanbhss UK obnactwu.

17. Kak u3yyaTh YNpyryroo M BBICOKOAJIACTHUYECKYIO JehopMariui MOJIMMEPOB
metonoMm MK criektpockonuu?

18. M3yyeHue NeCTPYKIIMOHHBIX IMPOIIECCOB B MOJMMEPAX C MOMOIIBIO METO/a
UK cnexrpockonuu?

19. IIpeumymectBa metoma Dypre-MK cmekTpockonuu miepea  OOBIYHBIM
meronom UK cnekrpockonum.

20. Bmusuaue paccesaus Ha UK cniektp nornomenus. Meto 6a3ucHOM TMHUY.

21. OmpeneneHre CPeIHETO pa3Mepa PACCEHBAIONIUX YaCTHUIl (TIOPHI, YaCTHUIIBI
HAIlOJIHUTENS WU JIp.) B MOJHMMEPHOM MAaTpHIle NYyTEM aHaliu3a PacCesHHOIO
U3ITy4YEHHS B ONITUYECKOM CIIEKTPE.

22. B dem cyTh METOJIa «OTIIEYATKOB MAJIBLIEBY ?

23. Kak OLEHUTh CTENeHb OPUEHTAIMM TOr0 WM HHOTO MOJIEKYJISIPHOTO
cermeHTa ¢ nomoibsto metona MK cnexrpockonun?

24. OneHka AJIUHBI TPAHC-LENU METOAOM IPOAOIBHON aKyCTHUECKON MO/IBL.

25. UK cnekrpockonus B pexxume IMAGE.

26. IlpuHuun nedcTBUS MOJMMMEPHOro cBeToBoha. IIpuumHBl cBeTOMOTEPH B
HEM.

27. Kak nomyunts UK criekTp mommumepHOTro BoIOKHA?

28. B d4eMm cyTh peOONTHYECKUX UCCIIETOBAHHI?

29.  OcHoBbl MeToga YD CIEYKTPOCKOMHH.

30. KP-cnektpockonusi. Cnemmduka MeTona ¢ 3agadyd, peliaeMble C €
PUMEHEHUEM.

31. @nyopecleHTHbII aHaTu3 TOJIUMEPOB.

IIpumep 3K3aMeHALMOHHOI0 OHJIeTA
TBepckoOil TOCYAapCTBEHHBI YHUBEPCUTET
BUIIET Ne

HANMMEHOBAHUWE JUCHUITJIMHBI:
" CneKkTpockonusa nonmMmepos"

1.  Krnaccudukamusi  CIEKTPOCKONMMYECKUX  METOJOB IO  JMama3oHam
JIEKTPOMArHUTHOTO CIIEKTPA.

2. KomnuectBennsiii UK cniektpanbubiii ananu3. Cyts 3akoHa Jlambepra-byrepa-
bepa.

3. UK cnekrpockonus B pexxume IMAGE.

4. Onenka conepxaHusi amMoppHOl U aMop(dHO-KpUCTANIMYECKON (a3bl B
oOpaslax MOJMATUJIEHA C MOMOUIBI0 aHAJIM3a MOJIOC MOTJIONICHHS] B 001acTu
720-730 em™.



VIIl  Ilepeyenr memarorm4yeckux H HHGOPMAIMOHHBIX TEXHOJIOIHH,
HCNOJIb3YyeMbIX IPH  OCYLIECTBJIEHHHM 00pa3oBaTeIbHOr0 IpoLecca 1o
AUCHMIUIMHE, BKJIKOYasi IepeYyeHb MPOrpaMMHOrO obecnedeHuss U
NH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

MH(POPMAIMOHHBIE TEXHOJIOTUU:

UCIIOJIb30BaHUE KOMIBIOTEPOB AJIsl OIEPHKKU U3JIaraeMoro yueOHOro maTepuaia

IPOrpaMMHOE 0O0ECTICUCHHE!
MSOffice 365 proplus
MSWindows 10 Enterprise
GoogleChrome

Origin 8.1 Sr2

ISISDraw 2.4 Standalone

WH(POPMAITMOHHO-CIIPABOYHBIC CHCTEMBI:
http:/Aww.edu.ru/ ®enepanbhblii moptan «Poccuiickoe 00pa3oBaHKe
http://elibrary.ru/ Hayunas snextponnast Oubiroreka

IX MaTtepuajibHO-TeXHHYECKOe o0ecTieyeHne TUCIUIIMHBI:

Becbl ananutHueckue, BEChl TEXHMUYECKHE, MOJISIPUMETP KPYTrOBOM, CYIIMJIbHbBIE
mikadsl, ®IK, ynpTpa3BykoBas BaHHa, My(debHas Meyb.

Y®-cnektpomerp «EvolutionArray», UK ®ypee criekrpomerp VERTEX 70, UK
mukpockorn Hyperion 1000+ Buacokamepa BbICOKOTO paspemienus st WK
mukpockornr  Hyperion 1000 Infinity 1, Kommuiekc oOopymoBanus Jyis
UCCIIeIOBaHMs cynpamMosieKysapabix cuctem NanosizerZS, Kouaykromerp S230
Mettler-Toledo, Bu6posuckozumerp SV-10, pH-metp SevenMulti.

HaGops! 1eMOHCTpallMOHHOTO 000PY/I0BaHMS U yU4eOHO-HATJISHBIX TOCOOUH,
00ecCeynBaoIINe TEMATUYECKHE WILTIOCTPAIUH:

nepuoanyeckas tadnuia snementoB .M. Menneneesa, Tabivua pacTBOPUMOCTH
KHCJIOT OCHOBAHUM U COJIeH, 00pa3lbl XUMUYECKOU MOCYAbl, BAPUAHTHI
oopmIleHUsI CTEHIOBBIX HAYYHBIX JTOKJIAI0B.

X Ceenenusi 00 00HOBJIeHUH Ppado4yel MpPorpaMMbl IMCHUILUIMHBI:

Nor.i. | OOHOBJICHHBIN pa3aesn OnucaHne BHECEHHBIX Jlata 1 mpoToKoI
paboueit mporpaMmbl U3MEHEHUN 3aceJaHus
JUCHUTUTAHBI Kadenpsl,
YTBEPAUBIIETO
N3MEHEHUS
1. | Pasnmen VII Metomuueckue Hckmouenne TpeOboBaHUM K [Ipotokon Ne 11 ot
yKa3aHHs 1 OOy4JaroIuXcsl | PeUTUHT-KOHTPOJIIO U3 18.05.2017
10 OCBOGHUIO AUCLUTIIAHbI paboueiil mporpamMmbl
JVICIIATUTHHEL.
Paznen V. YueGHo- Jlo6asnens! HOBbIe ocodus B | [IpoTokomn Nell ot
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