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. HEJIU U 3AJJAYU JUCHUTIIJINHBI:

Hean: npate cTyneHTaM-XMMUKaM [PEACTABIECHUE O MPUHIMIAX U IPAKTHUYECKOM
INPUMEHEHUN OCHOBHBIX, IIMPOKO BOCTPEOOBaHHBIX B HACTOSIEE BpeMs MeEToJIaM SJIEpPHO-
MarHUTHOTO PE30HAHCAa B XUMHUHU. J[OCTOMHCTBO Kypca COCTOUT B TOM, YTO PaccMaTpPUBAETCS
KOMIUIEKCHOE MpuMeHeHne MeTonoB SIMP Ha pasnuuHbIX siapax Juisi yCTaHOBJIEHHUS COCTaBa,
CTpPOEHMS, CTPYKTypbl OpraHMYECKMX M HeopraHmdeckux coequHeHuil. Kypc cocrour wus
MOCJIEI0BATEIBHO U JJOTHUECKU CBSI3aHHBIX Pa3/ieoB, MOCBSIIEHHBIX MeTogaM SIMP, B ocHOBHOM Ha
anpax 'H u 1C, a taxxe Ha Apyrux sapax, 001a1al0MUX MATHUTHEIM MOMEHTOM.

3agaun:

— HM3yueHnue Teopum, MO3BOJISIONMICH OMHUCHIBATh (U3HUYECKHE SIBICHUS MeTon0B SIMP,
KOTOpBIE TIOCTYXKWJIM OCHOBOM BO3HHUKHOBEHHS OSTOr0 METOJa, MPHUHIUI U YCTPOUCTBO
000py10BaHUs /ISl HAOIIOCHHS U TIOJTy4eHus crieKTpoB SIMP,

— XapaKTEepUCTUKU OOOpYJOBaHUS M IMapaMeTpbl, MOJy4YaeMble W3 PEaJbHBIX CIEKTPOB,
BO3MOXXHOCTH M OTpaHHYEHUsI METOAOB crekTpockonuu SIMP Ha paznuuHbIX sapax, Crnocod
IPUTOTOBJIEHUS 00pa3LIOB I aHAIN3a,

— IPUMEHEHHE METOJIOB K PEUICHMIO INPAKTHUUECKUX 3a]ad MO0 OOLIeMy HalpaBICHUIO «
COCTaB — CTPOEHHUE — CTPYKTYPa-CBOMCTBA» C IIMPOKHUMH BO3MOXHOCTAMHU UICHTHU(PUKAMOHHOTO
noTeHuuana (Katajaoru, 1uarpaMMbl, OaHKHU TaHHBIX, KOMIIBIOTEPHOE MOJIEIMPOBAHUE).

1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO
2.1. YuebHasg JUCHMIUIMHA «SJJ€pHO-MarHUTHBI pPE30HAHC»
(o6s3aTenbHOI) yacTu nporpammsl (b1.B.07).
2.2. JIns n3y4eHus: JUCUUIUIMHBI HE0OX0IMMbl KOMIIETEHLIMH, CPOPMHUPOBAHHBIE B PE3YJIbTaTE
oOyuenns Ha 1-4 xypcax OakanaBpuaTa U 1-M Kypce MarucTpaTypbsl XUMHYECKOTO (hakynbTeTa.
2.3. IlonydyeHHble 3HaHMS HEOOXOAMMBI IPU BBIIIOJHEHUHM HAy4YHO-HCCIIEOBATENILCKON U
BBIITYCKHOW KBaTH(PUKAIMOHHOM PaOOTHI.

OTHOCHTCA K 0a30Boii

I1l. TPEBOBAHUA K PE3YJBTATAM OCBOEHUSA JNCHUIIJIMHBI

[Iporiecc ocBoeHUs AUCLUITIIMHBI HANpaBieH Ha (OPMHUPOBAHUE KOMIIETEHUUH (3JIEMEHTOB
cienyroumx komnerenuuit) B coorBerctBuu ¢ ®I'OC BO u OIl BO no gaHHOMY HampaBJieHHIO
04.04.01 «Xumusi», npoduiib: XUMUAS U XUMHYECKOE TIPOU3BOJICTBO.

Hepeqeﬂb IVIAHUPYEMBIX PE3yabTaTOB Oﬁylle]{l/lﬂ Mo TMCHMIIJIMHE, COOTHECCHHBIX C
HHIUKATOPpAMM JOCTHKCHUSA KOMIIeTeHIIUii

CTaHAAPTHBIX METOAOB U
METOJUK

BBICOKOTEXHOJIOTHYHBIM
XUMHYECKUM
000py10BaHHEM

N Krik-4.4 TpOBOIUT
WCIIBITaHUSI HOBBIX 00pa3IoB
MPOIYKITUI

Nuauxkaropsl
Komnerennus . PesynbTaTnl 00yyeHus
KOMIIEeTCHIIHI
I1K-4 oOpabaTbIBaTh N1Krk-4.1 IpOBOAUT 3HaeT: TEOpHIO, OIHUCHIBAIOILYIO
pe3ynbTathl paboT SKCIIEPUMEHTAJIbHbIE ¢busnyeckue SBIEHUSA, KOTOpPbIE
XUMHYECKON UCCIIEIOBaHMs B BBIOPAHHOM | MOCITY>KUIH OCHOBOM
HaIpPaBJIEHHOCTHU C o0nacTu XUMUHN BO3HHUKHOBEHUS ¢buznyecKoro
HCII0JIb30BAHUEM NJ1Krk-4.3 ynpaBisieT METOJIa, NPUHLHUII U YCTPOMCTBO

o0opynoBaHus JJIsi HaONIOACHUS
buznuecKoro SIBJICHMS,
napaMeTpsl  00OpylOBaHUS U
XapaKTePUCTUKU  KaXJIOTO U3
METOIOB, BO3MOKHOCTH u
OTpaHWYEHUST METOJIOB, CIOC00
MPUTOTOBJICHUST  O0pa3IoB s
aHanmM3a, a TaK e MpUMEHEHUe
METOJIOB K PEIICHHUIO




NPAaKTUYECKUX 33734 10 00IeMy
HalpaBJICHUIO» COCTaB-CTPOCHHUE-
CTPYKTYpa c IUPOKUMHU
BO3MOYKHOCTSIMU
UJCHTH(PUKAITMOHHOTO
MOTEHIHAJIA.

Ymeer: MHTEPIPETUPOBATH
pe3yabTaThl (PU3MKO-XMUMUYECKUX
METO/I0B UCCIIeIOBAHMS,
I10JIb30BaThCs CIPaBOYHOU
AJIEKTPOHHON 0a30if JaHHBIX C
LEJIBIO PEILeHMs 3a/1a4l «COCTaB-

CTpOEHUE - CTPYKTypay,
IMOATOTOBUTH OTYET o
BBITIOJIHCHHOU paboTe
I1IK-5 oGnamate N /1Krk-5.3 aHanu3upyer Baageer: ocHOBaMH TEXHHUKH
CIIOCOOHOCTBIO pe3yJIbTaThl UCIIBITAHUI BBITTIOTHEHUS OCHOBHBIX
aHaJIM3UPOBATh CBIPbsI, IPEKYPCOPOB . AHAJIMTUYECKUX OIepaluil mpu
MOJyYEHHBIE PE3YJIbTAThI, | TOTOBOM MPOIYKIUH, perucrpauuu CIIEKTPOB
JejIaTh HeOOXOIUMEIE OILICHMBACT CTCIICHb UX Pa3IMYHBIMHU (hu3MIeCKUMHU
BBIBOJIBI M COOTBETCTBUSA HOPMATHUBHBIM | METOJAMU aHAJIN3a UCCIETYyEMBIX
dbopMynupoBarth JIOKyMEHTaM (CTaHJapTaM U | BEILECTB,; HaBBIKAMH
MPEJI0KECHUS, TEXHOJIOTHICCKUM KOPIIOPAaTUBHOTO  MBILUICHUS U
periameHTam KOMMYHUKATUBHBIX KOMIETEHIUN
npu BBITIOTHEHU U HAaYy4YHO-
MCCJIE0BATENIbCKOM M HAay4YHO-
BCIIOMOTATEIbHOMN
npodeccuoHaNbHOMI
eI TCILHOCTH.

IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

Tpy10eMKOCTh TUCIUTUTMHBI COCTABIISAET 2 3a4ETHBIX SIUHUIIBI, 72 Yaca
dopMa MPOMEKYTOUHON aTTECTALMU: 3a4eT

4.1 Conepxxanue AMCHUILVIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, ¢ YKa3aHHEeM BH/I0B
Y4eOHBIX 3aHATHH M OTBECHHOI0 HA HUX KOJINYeCTBA aKaJeMHYeCKHX YacoB

Byt yueOHol paboThI, BKIFOUast
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Bujel yueGHO#M paboThI, BKIOYAs
CaMOCTOSATENBHYIO pab0Ty 00yJaIONIHUXCst
2 U TPYJIOEMKOCTh
§ (B yacax)
E KonTakTHas paboTa
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CnekTpockonus
2 | SIepHOrO MarHUTHOTO 2 2 1 4 YCTHBII OIpoC
pe30HaHca.
S nepHbii
3 | KBaapyMHOJbHBIN 4 2 1 4 YCTHBIH onpoc
pE30HaHC.
SnepHo — ¢puzndeckue
4 Acp b 4 4 2 1 4 YCTHBIN OIPOC
METO/IbI.
Meropa sinepHOro ramma-
€30HaHCca .
5 |P 4 3 4 1 4 YCTHBIH OMpPOC
(MeccOaypoBcKas
CIIEKTPOCKOIIHSA).
Hetitponno-
6 P . 4 1 2 1 2 YCTHBI ompoc
AKTUBAIIMOHHBIN aHAJIU3.
AKyCTUYECKUH SIICPHBINA
7 y . J1eP 4 1 2 1 2 YCTHBIH OIpoC
MarHUTHBIN pe30HAHC.
XumMmudeckas
8 4 2 4 1 5 YCTHBIH OMpoC
noJisipu3anus sjep.
[IpomexyTouHas ..
p y 4 3a4€T
aTTecTanus
HToro yacos 72 18| 18 3 8 25
4.2 T1naH BHeayIUTOPHON CaMOCTONITeIbHOIM PaGd0oThl 00YYaIOLIUXCH 10 JUCHHUILIMHE
CamocTosaTenpHast paboTa 00ydaromuxcs Y4ebHo-
METOAUYCCKOC
Bun 3arpatsr |OeHOYHOE
CeMCCTp Hassanne pazaeina, TCMbl o CpOKI/I obecrieuenue
CaMOCTOATCIIBHON BpEMEHHU| CPCACTBO o
BBIITOJIHCHU ST CaMOCTOATCIbHOU
paboThI (dac.)
paboThl (JIMT-pa)
Crnextpockonus sinepHoro (Pabora ¢ 2,3 (ocH.)
4  |MarHUTHOTO pe30HaHCA. JIUTEPATypPOil U 4 YO 1,2 (mom.)
4041
SAnepHblil kBanpynoabHbIil [PaboTa ¢ 1-18 2,3 (ocH.)
4  |pe3oHaHc. JTUTEpaTypoi u 4 YO |1,2 (mom.)
HeAens
4041
SAnepHo — pusnveckue Pabota ¢ 1-3 (ocH.)
4 |Meronbl. JTUTEPATypoil U 4 YO |1,2 (mom.)
4041




CamocrosiTenbHas paboTa 00yJaroIIXCst Y4ebHo-
METOAUYCCKOC
Bun 3atpatsl |OnieHOUHOE
CemecTp Haspanue pazzgena, TeMbl . Cpoku oOecrieucHue
CaMOCTOATCIIPHOU BpEMCHHU| CPCIACTBO o
BBITTIOJTHCHUS CaMOCTOATCIIBHOU
paboTsl (dac.)
paboThl (JIMT-pa)
Merton snepHoro ramma-  [Pabora c 1,2 (ocH.),
pe3oHaHca JUTEPATypoOu 1 1,2 (mom.)
4 4 YO
(MeccbaypoBckas nn
CHEKTPOCKOMHS).
HetitponHo- Pabora c 1,3 (ocH.)
4 |aKTUBaLlMOHHBIM aHAIMU3.  |[JIUTEPATYpoOH U 9 YO |1,2 (gom)
404
OO61mas TpyA0€MKOCTh CaMOCTOSITENIbHOM pabOTHI 110 o5
JTUCIMIUIMHE (Jac)
Broa:ker BpeMeHn caMOCTOSITEIbHOM PadoThl,
Npe1yCMOTPEHHBbI y4eOHbIM IJIAHOM IJIl JAHHOM 25
JUCHMILIMHBI (4ac)

4.3. Coagepxxanue pa3iejioB U TeM IUCHUIINHBI

TpynoeMkocTb 2
JIMCIUILINHEI (3.€.)
Hanmenosanue BBenenune. dusnueckue METOAbI B XMMHUU — MECTO, 3aJa4u, ead. TUIbl U
OCHOBHBIX cnenuduKa 3amad, penraeMbix (QU3NICCKUMHU METOJaMH  UCCIICOBAHMS.
&fﬁ;ﬂ:% YHuBepcaibHble  (U3MYECKHE  METOAbl  HcciaenoBaHus.  OCHOBHBIC

HaIlpaBJICHUs IPUMEHEHUS (PU3MUECKUX METOJIOB UCCIIEI0OBAHUS [IPH aHAIIN3E
CIIO)KHBIX 00BeKkTOB. IIpsimas m oOpaTHas 3anadya (QU3MUYECKUX METO/I0B
uccinenoBanus. HeKOppeKTHOCTh MOCTaHOBKU OOpaTHBIX 3a1a4. O01re 4epThl
CIEKTPOCKOIMNYECKUX METOJIOB.

Cxema paccMOTpeHHsi (U3UYECKUX METOJIOB HCCIEAOBaHUS — (DU3UUYECKUN
IIPUHLIMII, alllapaTypHOE pEIICHNE, U3MEPSEMBbIE TTapaMeTpPbl, HHTEPIIPETaLUs
MapaMeTpoB JJIsl XUMHUUECKHX 3a/1ad, OCHOBHbIE OCOOEHHOCTH, JOCTOMHCTBA U
HEJOCTaTKH.

CnekTpockonusi  siIePHOT0  MArHMTHOIO  pe3oHaHca. KBaHToBO-
MEXaHM4YEeCKas MOJEIb H30JIMPOBAHHOIO IIPOTOHA. OKCIEPUMEHTAIBHOE
MOATBEPK/IEHNE KBAaHTOBAaHUS YIJIOBOIO MOMEHTa U YypaBHEHHE DPE30HAHCa.
OKCIIEpUMEHTHI 10 SACPHOMY MarHUTHOMY PE30HAHCY B KOHJEHCHUPOBaHHOMU
cpede M TPHUHIMIBI YCTPOMCTBA COBPEMEHHOTO crnekTpomerpa SAMP.
MaruutHble CBOMCTBA pa3iaM4YHbIX saep. UyBCTBUTENBHOCTH METOAA.
Hacenennoctps ypoBHel. IHTEHCUBHOCTh CUTHAJIOB. BHYyTpeHHME U BHEIIHHE
cTa”aapTsl. [lapameTpsl CIEKTPOB S1€PHOIO0 MATHUTHOTO pe30HaHca. CIIeKTpsl
MPOTOHHOTO MAarHUTHOTO pe3oHaHca MoJjekys. KoHcTaHTa sKpaHHpOBaHUSA
anpa. [loHATHE XMMHYECKOro cCIBHra B CHEKTpax SAEPHOTO MarHUTHOTO
pe3oHaHca. Enuaunel n3mepenus. HTerpupoBaHre pe30HAHCHOTO CHUTHAA.
3aBHCHUMOCTb PE30HAHCHOM 4aCcTOTHI OT CTPYKTYpbl. DaKTOPBI, ONPEAEIIAIOIHNE
MPOTOHHBIE XUMHUYECKHE CIBUTM. MarautHas aHuzorponus.  Oddekr
ANEKTpUYECKUX NoJeH nossipHbIX Ipyni. Cnektpsl AMP snep yriepona u auep
o 3HaueHHeM crmHa 6ombire Y5, [TapameTps ciektpos SIMP saep 3C. Crinn-
CIIMHOBOE  B3auMojelcTBUE. MyIbTUIUIETHOCTh  curHanoB. IlpaBuia
UHTEpIpeTalMi TOHKOM CTpYyKTypbl chnektpa. Kiaccudukanus couH-
CIIMHOBBIX B3auMoielicTBU. CIIMH-CIIMHOBOE B3aUMOJIEICTBUE U XUMUYECKOE
ctpoenue. Penakcamus sanep. IlpuHuumnel ompeneneHus peaakCalMOHHBIX
XapakTepucTHK siep. CBs3p penakcalluy siep C XMMHUYECKHUM CTPOEHHEM




MOJIEKYJI OPTraHUYECKUX U HeopraHnudeckux BeuiectB. Cnexkrpockonus AMP u
CTPOEHHUE OPraHUYECKUX COETUHEHUI.

SAnepHblii KBaAPYNOJIbHbIH PE30HAHC.

OceBoil kBazpynosb. KBaapynosnbHblii MOMEHT siapa. BzaumopeiictBue
3aps0B, IUIIOJIEH W KBaJAPYIOJEW C IUIOTHOCTHIO OTPULIATENIBHOTO 3apsja.
['panueHT snekTpuyecKkoro mnojisi. AKCuajabHas CHMMETpPHS IOJs, HapaMmerp
accumMmeTpuu. IlpuumHBl MOSABIEHMS Ha SApPEe aToMa HEOJHOPOIHOIO
JJEKTPUYECKOTO  MMOJS.  ODHEpPrusi  B3aUMOJACHCTBUSA  DJIEKTPUUYECKOIO
KBa/IpyNOJIbHOIO MOMEHTA fA]pa C aKCHAaJbHO CHUMMETPUYHBIM I'PaJUEHTOM.
KBanpynonbHble ypoBHM »Hepruu, sHepruu nepexopna. IIpaBuio otbopa.
DOHeprust B3aMMOJICHCTBHA, YAacTOTa Iepexoja W MpaBWJIO oOTOOpa TNpHu
OTCYTCTBHM aKcHaibHOW cuMMeTpuu. OcobOeHHoctu 3kcriepumenta SKP.
MynbetutietHocTh ciekTpoB SAKP u addexts ee o0ycnaBiamBaromniue.
Brnusinue marautHoro nojs Ha cnektpsol. [Ipumenenue AKP B xumum.
SAnepHo — pusuYecKre METOABI.

Henenne snep. VckyccTBeHHbIE M NPUPOAHBIE M30TONBL. PaanMoakTUBHBIE
n30TONBl. YacTuibl pagnoakTHBHOTO pacnana. Ilonstue duyopecueHnnu u
dbocdopecreHIHH.

Metoa siiepHOro ramMma-pe3oHaHca (MeccOaypoOBCKasi CHEKTPOCKONUS).
OHeprus HCIyCKaeMbIX TraMMa-KBaHTOB. JlOIUIEpOBCKMIM CABHUI. OHeprus
otnauu. JlomnepoBckoe ymupeHue. Pacripenenenre 3Hepruu UCIyIIEeHHbIX U
MOTJIOLEHHBIX Y - KBAHTOB. DHEPrusl Y - KBAaHTOB, BBI3bIBAIOILAs MEPEXO]] B
oOpa3ziie. BeposTHOCTH Mepexo0B U METO/I €€ MOBBIIeHUSI. MeccOaypoBCKUi
cHeKTp. XUMUYECKUE CIBUTU (LIEHTpOBbIE, U30MepHbIe). KBaapynonabHble u
MarHuTHble B3auMojieicTBus. [IpumeHenre mecc6aypoBCKON CIIEKTPOCKOIHH
JUIE  peleHHs ~ XUMHYECKMX  3amad.  llpuHmunsl  audpaxnupoHHON
MeccOaypOBCKOM CIIEKTPOCKOIUH. YyBCTBUTENBHOCTD HEUTPOH-
aKTUBAaLIMOHHOIO aHanu3a. KBaapymnosiabHOE B3aMMOJEHCTBHE B CIEKTpax
SJIEPHOr0-raMMa PE30HAHCA.

HelTpOHHO-aKTMBALMOHHBIM AHAJIN3.

DHeprusi TEIJIOBBIX HEUTPOHOB. Bpems mnonypacnaga paauoakTUBHBIX
snemeHToB. CrmocoObl  akTuBanuu  oOpasma. brok-cxema  mpuOopa.
JlocrouHCTBa M HENOCTAaTKM  HEUTPOHHO-AKTUBALlMOHHOTIO  aHAJIN3a
(4yBCTBUTEIIBHOCTb, TOYHOCTb, BOCIIPOU3BOAUMOCTD), [Ipenen oOHapyxeHus
aneMeHToB. KonnuectBenHblid ananu3. CriocoOsl stasioHnpoBanus. [Ipumepsl
aHaJu3a  BEIIECTB  METOJAOM  HEWTPOHHO-aKTHBAI[MOHHOTO  aHAJIM3a.
UyBCTBUTEIBHOCTh HEUTPOH-aKTUBAIMOHHOTO aHaiu3a [UIs  Pa3IMYHbIX
aneMeHToB. M3oTtonHoe pa3baBneHune. CeueHHMe HEUTPOHHOTO 3axBaTa.
AKTHUBaLUs IPYTUMU YaCTULAMU.

AKYCTHYeCKHMH siIePHbIi MATHUTHBIN Pe30HAHC.

IIpupona pesonancHoro mnoriomeHuss ¢GoHoHOB. CrocoObl HaOIIOJEHHUS.
Akyctuueckue sHepreruueckue mnepexoibl. CkuH-3¢¢ext. OnHopoHOBBIE
nporecchl. MexanusM 0J1HO(OHOBBIX MporieccoB. UyBCTBUTENBHOCTh METO/IA.
[TpuMepsl MpUMEHEHHS B XUMHUH.

XuMnueckas nojasipuzanus siaep. (2 4.)

JluHamMuKa MOJIEKYJISIpHBIX JABM)KEHUH B pacTBopax U peKOMOMHALUA
paaukanoB 6e3 yuera ux cnuHa. [Ipupoaa CIMHOBBIX U MAarHUTHBIX MOMEHTOB.
CraTucTika KOHTaKTOB PaauKaJOB B pacTBOpax. PekoMOMHaIMs paauKasioB.
Teopuss XIISl B cunmbHBIX M CcHa0bIX MAarHUTHBIX TOJSX. MarHUTHBIN
M30TONHBIN 3P PexT.

DopMBI TEKYLIETO
KOHTPOJIS

YceTHBIT onpoc




dopma
[POMEKYTOUHOM 3a4€T
arTecTaluu

4.3.1. IlepeyeHb NPAKTHYECKHUX H JA0OPATOPHBIX padoT

TpynoemMkocTh ° 2w
Ne paszena u (4ac.) Zg z 5
No TEMBI F B E
HanmeHoBaHue 1a00paTOPHBIX paboT = S
1/ JACTIATUTAHBI Beero U3 HUX § g g E
19) o
(mMoyJst) 4acoB MpaKTHYeCKas o @ g
IOJArOTOBKA
1 1 CHeKTpOCKOMHS SASPHOTO MarHUTHOTO 2 I1K-4
pe30oHaHca. L gox IIK-5
2 2 S nepHbIl KBaAPYIIOIBHBIA PE30HAHC. 2 c;i )
3 3 SnepHo — duzNYECKUE METOBI. 2 25 g
4 4 Merto siIepHOTO raMMa-pe3oHaHca 4 é ,% Y
m
(MeccOaypoBCKasi CIIEKTPOCKOTIHS). EZg
5 5 Heii - i 2 = 8 E
CHUTPOHHO-aKTUBAIMOHHBIN aHAJU3. =S
o o o =]
6 6 AKYCTHUYECKHI1 siIepHBIA MarHUTHBIH 2 £ = §
pE30HaHC. Sl
7 7 XuMHYecKast OJIIpU3aIus saep. 4

4.3.2. Ilepeuenb TeM (BONPOCOB), BBLIHOCMMBIX HAa CaMOCTOSITEJIbHOE H3yUYeHHe
CaMOCTOSITE/IbHOI PadoThI CTYICHTOB

é\‘/.i[ Tema 3amanne fgﬁ nge};{ex;’l MK
1 | CoexTpockonus sIepHOTO CamocrosiTenbHOe [1K-4 [1K-4.2
MAarHuTHOTO PE30HaHCA. U3y4YeHUe [IK-5 I1K-5.2
2 | SlnepHbld KBaJpYMOJIbHBIA PE30HAHC. | TEOPETUYECKOTO
3 | SAnepHo — Qpu3MUYECKHE METOBI. MaTtepHaia, IIoaroToBKa
4 | Meron sanepHOro raMMa-pe3oHanca | K OIpocam, penieHne
(MeccbaypoBcKasi CIEKTPOCKOIIHSA). KOHTPOJILHOM 33/1a4H 110
5 | HelTpOHHO-aKTHBAIIMOHHBIH aHAK3. | PACIIM(PPOBKE CIIEKTPOB

4.4. MeToauuecKkue YKazaHus 110 OpraHnm3anuu CaMOCTOAITEIbHOI paﬁoTI)I CTYAEHTOB

CamocrosiTenbHast paboTa CTyAEHTOB BceX (pOpM U BUIOB OOY4YEHHS SIBISETCS OJHUM U3
00s13aTeNIbHBIX BUJIOB 00pa30BaTeNIbHON 1€ATEILHOCTH, 00eCIieunBaloIIell pean3auio TpeOoBaHuH
@®enepalibHbIX TOCYJApCTBEHHBIX CTAaHIAAPTOB BBICIIErO MPOQPECCHOHAIBHOIO 00pa30BaHUA.
CornacHo TpeOOBaHMSIM HOPMAaTHBHBIX JOKYMEHTOB CaMOCTOSTENIbHAs paboTa CTYACHTOB SIBIISETCS
00s13aTeJIbHBIM KOMIIOHEHTOM 00pa30BaTeILHOTO NMPOLECCa, TAK KaK OHA 00eCIeunBaeT 3aKpeIlIeHNne
MOJy4YaeMbIX Ha JIGKIIMOHHBIX 3aHATUSAX 3HAHUU MyTeM NPUOOPETEHHs HABBIKOB OCMBICICHUS U
pacliupeHHs HUX COJIep)KaHus, HAaBBIKOB pEIICHUS aKTyaJbHBIX Mpo0ieM (GOpMUPOBAHUS
OOIIEKYIbTYpHBIX U TNPO(ECCHOHANBHBIX  KOMIIETEHLUH,  HAy4YHO-HCCIEeI0BaTeIbCKON
NeSITeIbHOCTH, MOATOTOBKH K CEMHHapaM, Ja00opaTOpHBIM paboTaM, cAade 3a4eTOB U HK3aMEHOB.
CamocrosTenbHas paboTa CTYICHTOB IMpEJACTaBlIseT COO0OW COBOKYNHOCTb AayIUTOPHBIX U
BHEAYJUTOPHBIX 3aHATUH U paboT. CamocTosTeNbHas paboTa B paMKax 00pa3oBaTeIbHOrO Ipolecca
B By3€ PEILIAET CIEAYIOLIUE 3a0aUu:

— 3aKpeIUICHHE M PACIIMpPEHHE 3HAHWN, YMEHHWH, IOJIYYEHHBIX CTYJEHTaMHU BO BpPEMS
ayIUTOPHBIX W BHEAYJUTOPHBIX 3aHATUM, IPEBPAILECHHE HUX B CTEPEOTUIIBI YMCTBEHHOU H
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(U3UYECKON NeITeTbHOCTH;

— MPUOOPETEHHE TOTIOJHUTEIBHBIX 3HAHUN 1 HABBIKOB MO TUCIMILIMHAM Y4eOHOTO IJIaHa;

— ¢opMuUpOBaHUE U pa3BUTHE 3HAHUI 1 HABBIKOB, CBA3aHHBIX C HAYYHO-HUCCIIeI0BATEIbCKON
JESTEIIbHOCTBIO;

— pPa3BUTHE OpPUEHTAIMM W YCTAHOBKM Ha KaueCTBEHHOE OCBOEHHE 00pa3oBaTelIbHOM
POTPaMMBI;

— pa3BUTHE HABBIKOB CAaMOOPTaHU3AIIHH;

— ($OpMHUpOBaHHE CAMOCTOSITEILHOCTH MBIIIJICHUS, CIIOCOOHOCTH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTU3alllu;

—  BbpIpa0OTKa  HABBIKOB  J3(PQPEKTHBHOH  CaMOCTOATENBHOM  MpodecCHOHATBHON
TEOPETUUECKOMN, MPAKTHUUECKON 1 yueOHO-UCCIIeI0BATENIbCKON AeSITENbHOCTH.

CamocrosarenbHass pa0oTa CTYJCHTOB, CBSI3aHHAas C TOATOTOBKOW IO 3aKPEIICHUIO
TEOPETUYECKOr0 MaTepuasa B BUIEe KOHTPOJIbHBIX PadOT, TECTOB, YCTHBIX OMPOCOB MPOBOJIUTCS BO
BHEAYIUTOPHOE BPEMSI.

B yueGHOM mpomecce MpeayCMOTPEHO IIHPOKOE UCHOIb30BAaHUE AKTHBHBIX U
WHTEPAKTUBHBIX (OPM TPOBENCHUS 3aHATHH (CEMUHAPOB B JUAJIOTOBOM pEXUME, TUCKYCCHH,
KOMIIBIOTEPHBIX CUMYJIALINMA, pa300pa KOHKPETHBIX CUTYAIIUid, TPYMIOBBIX JUCKYCCHI{) B COYETAaHUU
C KOHKPETHOM Hay4YHO-HCCJIEAO0BATEIbCKOM paboToit B obnact xumuu. OTHON M3 OCHOBHBIX
aKTUBHBIX (hOpM OOyuUeHUSsI, CBSI3aHHBIX C BEACHHEM TOTO BUJa (BUIOB) AESITEILHOCTU, K KOTOPHIM
TOTOBHUTCSI MAarucCTpaHT (HAYyYHO-HCCIIEOBATEIbCKOW M HAYYHO-TIEAArOTMYECKON), SBIISICTCS
CeMHUHap, K paboTe KOTOPOTO MPUBIEKAIOTCS BEAYIIUE UCCIEA0BATENN U CIIEIIUATNCTHI-IPAKTUKH,

B ®BIOY BO «UMI'Y» opranuzamusi CaMOCTOSITENIBHOM  paOOThl  CTYJIEHTOB
pernamentupyerca llomokeHneM O caMOCTOATENIbHONW pabOTe€ CTYACHTOB, MPUHATHIM YUEHBIM
coserom UI'Y 22 urons 2012 r.

4.5. [IpuMepHasi TeMaTHKAa KypCcOBbIX padoT (Ip0eKTOB)
[To maHHOM TUCIUTIITMHE BHITIOJHEHUE KYPCOBBIX MTPOEKTOB (paboT) HE MPEeayCMaTPUBAETCS.

V. YYEBHO-METO/IMYECKOE M HWH®OPMAIIMOHHOE OBECIIEYEHUE
TV CHUTIIMHBI (MOIYJIS)

a) OCHOBHasI JIMTEPATYpPA

1. JA.®. Kymmnapes, A.I'. IIpoitnako, A.Jl. bucukano KonnuecTBeHHas CEKTPOCKOMUS
SIMP MHOTOKOMITOHEHTHBIX CHUCTEM MPUPOAHOTO MPOUCXOXKAeHUs. Yueb. nocooue. Upkyrck: U3n-
Bo UT'Y. 2013.

2. Ilpaktukym mno ¢usnueckoir xumuu. PHU3MUECKHE METOIbl HCCIeNOBaHUA. Yuel.
nocobue/ nox pea. M.Sl. MenvHukoBa u 1p. — M.: Akagemus. 2014.

0) 10MOJIHUTEIbHAA JIUTEPaTypa

1. ®wusnueckwe METOABI MUCCIICIOBAHMS HEOPTAHMYECKUX BemecTB: YueO. mocobue/ T.I'.
bamuuesa [u np.]; pen. A.b. Hukonbckuit.-M. : Akagemus, 2006.

2. 10.A. Tlentun, I'M. Kypammmaa OCHOBBI MOJEKYJISPHOW CHEKTPOCKONHUH. Yueo.
nocobue M.: Mup. 2008.

3. D. Ilpeu, ®. bromeman, K. Addonsrep OmpeneneHne CTPOCHUS OPTaHUYECKUX
coenuHeHUH. TaOnuIbl CIeKTpaTbHBIX JaHHBIX: M.: Mup. 2006

B) IHTEepHET-UCTOYHUKM:

http://library.books27x7.com

http://www2.viniti.ru

http://elibrary. ru

https://www.reaxys.com

http://www.info.reaxys.com
http://www.Lbz.ru



http://library.books27x7.com/
http://elibrary./
https://www.reaxys.com/
http://www.info.reaxys.com/
http://www.lbz.ru/

B cootBerctBum ¢ 1. 4.3.4. ®I'OC BO, o06yyarommmcs B TEUCHHE BCETO MEepHoia 00yUeHUs

o0ecrieyeH  HEOTPAHWYEHHBIM J0CTyn (yJaJeHHBIH JOCTYI) K  3JEKTPOHHO-OMOIMOTEUHBIM
CUCTEMaM:

1. OtkpbiTasgs osnekTpoHHass 0a3a pecypcoB M HCCIENOBaHMNA «YHUBEPCUTETCKas
nHdopmanmonnass cucreMa POCCHUS»  [DnekTpoHHBI  pecypc] cair. — Pexum
nocryna: http://uisrussia.msu.ru 6eccpovHsbIii

2. TocynapctBennass  uHpopmanuonHas  cuctema «HauuonanbHas — 3JIEKTPOHHAs

oubnuoreka» [DIeKTpoHHBIN pecypc] : caldT. — Pexxum moctyna: http://H36.pd. 6eccpounbrii
3. Hayunas snekrponnas 6ubmmoreka «ELIBRARY.RUy [DnekTpoHHBIN pecypc] : caiT. —
Pexxum nocryna: http://elibrary.ru/defaultx.asp. - Kontpakt Ne 148 ot 23.12.2020 r. AkT oOT

24.12.2020 r. cpok aeiictus mmo 31.12. 2021 r. mocrtym: http://elibrary.ru/
4. OBbC «M3narensctBo Jlanb». KonTpakt Ne 100 ot 13.11.2020 1. Akt Ne 671 o1 14.11.2020

r.; Cpok neiictBus o 13.11.2021 r. moctym: www.e.lanbook.com

5. Kontpakr Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpoxk nelicTBus
o 13.11.2021 r. mocrtym: Www.e.lanbook.com

6. DBC DU3 «bubmmorex». ['ocynapctBennsiii koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmorex». JInnenznonHoe cornamenne Kk ['ocymapcrBeHHOMY KOHTpakTy Ne 019 o1 22.02.2011.
Anpec nocryna: https://isu.bibliotech.ru/ Cpok neiictBust: 6eccpouHbIii.

7. OBC «Pykont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 r. Cpok
neiicteus o 13.11.2021r. moctyn: http://rucont.ru/

8. OBC «Aiibykc.py/ibooks.ru» Konrpakr Ne 99 ot 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. nocryna: http://ibooks.ru

9. OO0 «Onektponnoe uznarenbctBo FOpaiit»y. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-niepenayun Ne 3263 ot 18.10.2020; Cpok aevictus o 17.10. 2021 r. goctym: https://urait.ru/
Jluuensnonnsiii KOHTpakT Ne 04-E-0258 ot 20.09.2021r. Akt npuema-nepenaun Ne 5684 ot
18.10.2021; Cpox neitctBust mo 17.10. 2022 r. moctyn: https://urait.ru/

10. OO0 «UBUC», xontpaktr Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
nevictus ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

11. 000 «M I «I'pebennnKkoB», KOHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020 r.
Cpoxk aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctyn: http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

6.1. YueOHo-1a00paTopHOe 060py/10BaHueE:

Jis  MaTepualbHO-TEXHUYECKOT0 O0ecledyeHuss MPAaKTUYeCKUX 3aHATHH TUCHUIUIMHBI
UCTIONB3YIOTCSl JTA0OpaTOpuu Kadeapsl OPraHUYeCKOW XUMHH, WHCTHTYTa XHMHUH, JIEKIIHOHHBIC
ayuTopuu U GoHa OMOINOTEKH.

B J1IeKIIMOHHOM KJ1acce yCTaHOBJIEH MYJIbTUMEIUNHBIN IPOEKTOP.

OO6umii ¢oH BKIOYaeT Y4YEOHMKM U y4yeOHbIe IOCOOMs, CIpaBOYHAs JIUTEepaTypa,
SHIMKJIOTICJINH — YHUBEPCAIBbHBIE U OTPACIIEBBIE, IIEKTPOHHAS 00yJaromas mporpaMmma.

HanMmeHoBanue crienuaibHBIX
MOMEIIEHNH U TOMEICHUH
JUTSL CAMOCTOSITEIIHHOM paboThI

OCHAaIIEHHOCTD CITEIUAIbHBIX
MOMEIIEHNH U MOMEIEHNH 11
CaMOCTOSATEIFHON pabOTHI

[lepeueHb NULIEH3UOHHOTO
MIPOTPAMMHOTO 00ECIICUCHHUS.
PekBH3HUTHI MOITBEPKAAIOIIECTO
JIOKYMEHTa

CneuunanbHble TOMEIIEHUS:
VYueOHast ayAMuTOpHs JUIs
MPOBEJCHUS 3aHATUI
JIEKIIMOHHOTO U
CEeMHMHApCKOTr'o THIIA,
TEKYIIEero KOHTPOJIA,
MIPOMEXKYTOYHO aTTeCTAIIH.

Aynuropust 060py10BaHa
CIeMAIN3UPOBAHHON yueOHOU
Me0OeTIbI0, TEXHUYECKUMHU CPEICTBAMH
00y4eHHs, CITy>KaIuMH IS
npeacTaBieHus HHGpopMau OoIbIION
aynuropun: Hoytoyk(AserAspirev3-
5516 (AMDA10-4600M 2300 Mrr)) (1
IITyKa) C HEOTPAaHMYCHHBIM JOCTYIIOM K

OC Windows: DreamSpark Premium,
JHorosop Ne 03-016-14 ot 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents ShrdSvr
ALNG subs VL NL | MthAcdmsStdnt
w/Faculty (15000 nunensmit)
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http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

cetu IHTEpHET, ¢ HEOTPAaHHYCHHBIM
noctyroM k cetu Muartepuert; [Ipoekrop
Vivitek, sxpan ScreenVtdiaEcot-
3200*200MW 1:1, ko0HKH, HAOOPEI
JIEMOHCTPAIIMOHHOTO 000y TOBAHUS U
y4eOHO-HATJISTHBIX TIOCOOMIA,
obecrieuynBaloIINe TEMATHUECKHE
WILTIOCTPAIMHU, COOTBETCTBYIOIINE
paboueii mporpaMme AUCHUILIHHBI.

Kaspersky Endpoint Security
Jusibr3Heca- CTaHaapTHLIA Russian
Edition. 1500-2499 Node 1 year
Educational License Ne 1B08170221-
054045730177

CnenunanbHbIe TOMEIICHUS:
KOMITBIOTEPHBIN KJ1acC
(yueOHas ayauropus) Iuis
TPYIIIOBBIX U
WHJIUBHYJIBHBIX
KOHCYJIbTAIMH, KypCOBOTO
MIPOEKTUPOBAHUS
(BBITIOJTHEHUS KyPCOBBIX
pabor), opranuzanuu
CaMOCTOSTENLHOM PaboThI, B
TOM 4HCIIE, HAyYHO-
HCCIIEI0BATEIbCKOM

Aynutopus o0opyoBaHa
CICIHANTN3APOBAHHON y4eOHOH
MeO0eTbl0, TEXHUUECKUMH CPEICTBAMH
00y4YeHHs: KOMITBIOTEPHI (CHCTEMHBIN
610k AMD Athlon 64 X2 DualCore
3600+ 1900 MI'ry (15 wtyx), MoruTOp
LGFlatron L1742SE (14 uiryxk),
Mownurop ViewSonic VG720) c
BO3MOXKHOCTBIO TOAKITIOUEHHS K CETH
«MHTEepHeT» U 00ecneYeHreM JI0CTyma B
3JIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely OpraHH3alHu.

OC Windows: DreamSpark Premium,
JHorosop Ne 03-016-14 ot 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents ShrdSvr
ALNG subs VL NL | MthAcdmsStdnt
w/Faculty (15000 nunen3mii

Kaspersky Endpoint Security nst
OusHeca- cranmapTHEINA Russian
Edition. 1500-2499 Node 1 year
Educational License Ne 1B08170221-
054045730177

6.2. [IporpamMHoOe obecnieyeHme:

HaumeHnoBanue JaTa ?pox
O0ocHoBaHue 111 neiicTBUsA
Ne IIporpammHoro Koua-Bo noabsopanms IO BbIIAYH npasa
MMPOaAYKTa JMIEH3UN HONB3OBANHAS
1. | Microsoft Office Professional Plus 12 Howmep JIunensuu Microsoft 01.12.2009 | GeccpouHo
2007 Russian Academic OPEN No 46211164 T'oc.kOHTpaKT
Level Ne 03-162-09 ot 01.12.2009
2. | Microsoft® Windows® 12 Howmep JIunensuu Microsoft 01.12.2009 | GeccpouHo
Professional 7 Russian Upgrade 46211164 T'oc.KOHTpaKT
Academic OPEN No Level Promo Ne 03-162-09 ot 01.12.2009
3. | OpenOffice 4.1.3 VYcnoust | YCIoBHS UCTIONBE30BaHUS 10 VYcmoBust | GeccpouHO
MpaBooO | CCHUIKE: paBooOIIaa
namarenst | https://www.openoffice.org/li aTenst
censes/PDL.html

6.3. Texnuuyeckue U 31eKTPOHHbBIE CPeACTBA:

MGTO)II/ILICCKOI\/'I KOHHCHHHCﬁ npenoaaBaHusa NpeAyCMOTPCHO UCIIOJIb30BAHHUEC TCXHUUCCKUX U
SJICKTPOHHBLIX CPEACTB O6y‘-ICHI/I$[ " KOHTPOJIA 3HAHUHI CTYACHTOB!: MYHLTHMGHHfIHLIe npe3CHTalnu,

(bparmMeHTs! HUIBMOB.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

IIpn peanusanuu
00pa3oBaTenbHbIE TEXHOJIOTUH

POTPaMMBI

JTaHHOU

JUCLUILINHBI

HCIOJIB3YIOTCA

pa3jInuHbIC

1. Pa3znoypoBHeBOE
oOyueHue

VY nperogaBates MOSBIISIETCS BO3MOKHOCTD IIOMOTaTh
cmaboMmy, yIeNnsaTh BHUMaHUE CHIIBHOMY, PeaTu3yeTcsl JKeIaHue
CHWJIbHBIX ydaluxcs OpicTpee U Iiry0e MpoIBUraThCs B
obOpa3oBanuu. CHUIIbHBIE yYaIIUECs YTBEPHKIAIOTCS B CBOMX
CITOCOOHOCTSX, CJIa0bIe MOTYYat0T BO3MOKHOCTh UCITBITHIBATH
y4eOHBIN yCIeX, MOBHIIIAETCS YDOBEHh MOTHUBAIIUU YUCHBSI.
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2. [IpoekTHbIE METOABI Pabota mo maHHOW METOMKE JJAET BOZMOXKHOCTh Pa3BUBATh
o0yueHus WH/IMBUyalIbHbIE TBOPYECKHE CIIOCOOHOCTH yualuxcs, 6osee
OCO3HAHHO MOAXOIUTH K MPO(ECCHOHATTEHOMY U COLUAIIBHOMY
CaMOONIPEIEICHHUIO
3. HccenenoBarenbekue JlaeT BO3MOXKHOCTh YYalIUMCSl CAMOCTOSTENIBHO ITONIOJIHATh
METO/bI B 00y4eHUHU CBOM 3HaHUs, NTyOOKO BHUKATh B H3y4aeMylo IpodIeMy U
IpeIoaraTh MyTH €€ PELLIEHUs, YTO BaKHO IPU
(GOpMHPOBAHUN MUPOBO33PEHHSI. DTO BaXKHO JJISl OLPEACICHUS
MHAMBUAYAIbHON TPAEKTOPUU PA3BUTHUS KaXI0T0
obOyyaromerocs
4. JlexumonHo- JlanHast cucrema 1aeT BO3MOKHOCTb CKOHLIEHTPUPOBATh
CEMMHAPCKO-3a4€THAas MatepHai B OJI0KH U MPENOAHOCUTh €ro Kak eIUHOe LIeJI0e, a
cucTema KOHTPOJIb IPOBOJUTH 110 MPEABAPUTEIBHON OATOTOBKE
00yJaronmxcs
S. NupopmaninoHHo- N3meHeHne n HeorpaHUYeHHOE 00OTrallleHUE COIeP KAHUS
KOMMYHMKAI[MOHHBIE 00pa30BaHus, UCIOJIb30BAHNE UHTEIPUPOBAHHBIX KYypPCOB,
TEXHOJIOTUU nocryn B MHTEPHET.
6. Cucrema dopmupoBaHue NEPCOHUPUIUPOBAHHOIO YUeTa JTOCTUKEHUN
MHHOBAIIMOHHOM OLIEHKU | 00y4arolerocsi Kak MHCTPYMEHTA Me1aroruueckoi moIIepKKU
«1OpTHOINO» COLIMAJILHOT'O CaMOOIIPENEIICHUS, OIIPEEICHNS TPACKTOPUHI

HHAWBHUAYAJIbHOI'O PA3BUTHA JIMYHOCTH

HaumeHoBaHuUe TeM 3aHSTHI C HCIOJIL30BAHMEM AKTUBHBIX GOpM 00yUeHHs:

Bun ®dopma / MeToapl MHTEPAaKTUBHOTO Koma-Bo
No Tewma 3ansTHs
3aHATUSA 00ydeHus 4acoB
CriekTpocKonusl sIEpHOr0 MarHUTHOTO
pe3oHaHca.
SInepHslli KBaAPYIIOJIBbHBINA PE30HAHC.
1 | [Ipaktukym I13 SnepHo — puznUecKre METO/BI. 18

Meron sinepHOTro raMma-pe3oHaHca
(MeccOaypoBCKasi CHEKTPOCKOIHS).
HelTpoHHO-aKTMBAaLlMOHHBIN aHAJIN3.

HUroro yacos 18

Vill. OHEHOYHBIE MATEPHAJIbI JJIA TEKYIHEI'O KOHTPOJIA "
MPOMEXYTOYHOM ATTECTAIIUA

8.1. OueHOYHBbIE CPEACTBA TEKYLIEr0 KOHTPOJIsA

Komrmereniuu,
Ne Bun xoHTpons Konrponupyemble TeMbl (pa3aesnst) KOMIIORCHTRT
i L KOHTP poHpy pas KOTOPBIX
KOHTPOJIMPYROTCSI
1. CrniekTpocKonusl s1IEpHOr0 MarHUTHOTO pEe30HaHCa. [1K-4
= » [IK-5
2. Texymuii SnepHblil KBaIPYNOIbHBIN pE30HAHC.
3. KOHTPOJIB: SInepHo — pU3NUECKUEe METOIBI.
4, YCTHBIN Merton siiepHOro raMMa-pe3oHaHca
0I1poc, (MeccbaypoBcKasi CIEKTPOCKOIIHSA).
5. pelieHne HelTpOoHHO-aKTUBAIIMOHHBIN aHAJIN3.
6. 3anaq AXyCTHUYECKHI SACPHBI MarHUTHBIN PE30HAHC.
7. XuMHYecKas NoJaspu3anus saep.
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IlepeyeHb MPUMEPHBIX KOHTPOJIbHBIX BONIPOCOB U 3a1aHU I

1. OcHoBHble mapameTpbl crekTpoB SIMP Ha sapax ¢ MarHUTHBIM MOMEHTOM HEPaBHBIM
HYJIIO. YCTaHOBJICHUE CTPYKTYPbhl COCIMHEHHIN HMEIOIIUX SKBUBAJICHTHBIE U HEIKBUBAJICHTHBIC
sapa. JlnanazoH U3MEHEHUN XUMUYECKUX CABUTOB pa3inyHbIX sjaep. Cnexkrpockonus SIMP B ogHo
U IByMEPHOM IpeACcTaBieHUuu. Peuenue 3aoau

2. @akTOphl ONpPENENSIONINEe OCHOBHBIE 3aKOHOMEPHOCTH W3MEHEHHUS CHEKTPaTbHBIX
napamMeTpoOB B YCIOBUSX UX HEIKBUBAJICHTHOCTH. Pewenue 3a0ay

3. OCHOBHBIC 3aKOHOMEPHOCTH H3MEHEHHs IapameTpoB crektpoB OIIP. dakrtopbr ux
onpexaensomue. Pewenue 3adau

4. Cnektpockorust SAIMP C-13, kak OCHOBHON METOJl yCTaHOBJICHHS CTPYKTYPBI CIIOXKHBIX
OpraHMYECKUX COCAUHEHUN. Peuienue 3a0au

5. OcHOBHBIE 3aKOHOMEPHOCTH W3MEHEHHsI IMapaMeTpOB CIEKTPOB SIEPHOrO0 ramma-
pe3oHaHca. PakTopel ONPEENAIOIINE UX U3MEHEHU. Peutenue 3a0au

6. OcHOBHbBIC IPUHIIUIIBI © OCOOEHHOCTH METO/Ia SAEPHOT0 raMMa-pe30HaHca U HEUTPOHHO-
aKTHUBALIMOHHOTO MeTona Pewenue 3aoau

7. OcoOeHHOCTH W TPUHIUMHUAIBHBIE BO3MOXKHOCTH XMMHUYECKON MOJSPHU3ALUM sIep U
ANEKTPOHOB Ha npumepe criekTpoB XIIA ankunranorennos. [Ipuaiunel ananusa criektpoB AMP u
OIIP.

8. OTnuuuTeNbHBIE OCOOCHHOCTH AaKyCTUYECKOTO SIIEPHOTO0 MAarHUTHOTO PE30HAHCA.
[Tpupona pe3oHaHcHoro morjomeHus ¢GoHoHOB. CrnocoObl HaOmMOIEHUS. AKYCTUYECKUE
sHepreTrueckue nepexoapl. Ckua-3¢dexr. OmHopoHoBbIe Mporecchl. MexaHu3M 0JHO(OHOBBIX
npoieccoB. YyBCTBUTENBHOCTh MeTOAA. [[prMepbl nprMeHEeHUs: B XUMUMU.

8.2. OueHouHbIe cpeACTBA AJIS IPOMEKYTOYHOM aTTeCTALUMN

1. [TpuunHbl, onpeAensAtoIe HHTEHCUBHOCTh cUTHANIOB B cniektpax SIMP, OITP, SIKP, Mecc-
baypoBCKoO# CIIEKTPOCKOITHH.

2. [lpyunHBl HEOJHOPOIHOCTH BJIEKTPUYECKOTO MOTEHIMAIa Ha sJpe, YPOBHHU SHEPTUHU U
yactoThl AKP.

3. IloHsATHE XMMHUYECKOTO CIIBUTA B CIIEKTpaX SAEPHOr0 MarHUTHOTO pe3oHaHca. EIuHUIIbI
u3MepeHus. MHTerpupoBaHue pPE30HAHCHOTO CUTHaja. 3aBUCHUMOCTh PE30HAHCHOM YacTOThl OT
CTPYKTYPBHI.

4. ®axTopsl, ONpenesSoUIie TPOTOHHbIE XUMUUECKUE CIABUTM. MarHuTHas aHU30TPOIHMSL.
O ekt rrmekTpuyecKux Nnoiael NOAAPHBIX TPYIII.

5. Cnextpsl SAMP spep yrnepoma u siep co 3HadyeHHeM cruHa Oonbiie Y. CruH-
raMWIbTOHMAH 3€€MAHOBCKOI'O B3aUMOJEHCTBHSL.

6. [Ipupona ceepxronkoro B3aumoeiicTeus (CTB). Korcrante CTB. CiMH-raMmIbTOHHAH
CBEPXTOHKOT'0 B3aUMOJICHCTBUS.

7. KoHcTtanThl pacumierieHuss B HyleBoM mnone. CHUH-TaMUJIBTOHMAH TOHKOIO
B3auMozeiicTBus. CHUH-CIIMHOBOE B3aUMOJIEHCTBUE. MyJIBTUIIIIETHOCTh CUTHAJIOB.

8. IIpaBwia HHTEpIIPETAIIMA TOHKOW CTPYKTYpHI criekTpa. Kimaccuukanusi CrimH-CITHHOBBIX
B3auMozeiicTBuil. CIMH- CHMHOBOE B3aUMOJEUCTBHE U XUMUYECKOE CTPOEHHUE.

9. Penakcanus siaep. [TpuHIUIIBI OTIpeIeIeHNs pellaKCaIIHOHHBIX XapaKTePHUCTHK siep. CBs3b
pellakcaluy SAEp ¢ XUMUYECKUM CTPOEHUEM MOJIEKYJI OPTaHMUYECKUX U HEOPTraHMYECKHUX BEIIECTB.

. CrinHOBBIE MEXaHUYECKUE U MAaTrHUTHBIE MOMEHTBHI 3JIEKTPOHA, CBA3b MEXKIY HUMH. DPPeKT
3eeMaHa. YCIIOBUE pE30HAHCA.

11. Cnun-opOutansHOe B3auMojeicTBue u g- pakrop. CBs3p aHmzoTponuu ¢- axropa ¢
reOMETPHUEN OKPYKEHUS TapaMarHUTHOTO LIEHTpa.

12. DHeprusi TEIUIOBBIX HEWTPOHOB. Bpems moiypacraga paauoaKTHBHBIX 3JIEMEHTOB.
Crioco6b1 akTuBanuu oOpasma. biok-cxema npubopa. JlocTOMHCTBA M HEJOCTAaTKH HEHTPOHHO-
AKTHUBALIMOHHOTO aHaIM3a (4yBCTBUTEIbHOCTh, TOUHOCTh, BOCIIPOU3BOAUMOCTb ),
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13. Tlpenen oOHapykeHHsS 3JIeMEHTOB. KomndyecTBEHHBIN aHANM3. DHEPIrHs MCIYyCKAEMbIX

ramMmma-KBaHTOB. JlomiepoBckuil cABUT. DHeprus oTAauu. JlomiepoBckoe yiMpeHue.

14. PacnpeneneHue SHEpPruud UCHYLICHHBIX U TMOTJIOUICHHBIX Y - KBAHTOB. DHEPrus y -
KBAHTOB, BBI3BIBAOINAS TIEPEX0]T B 00pa3iie. BeposTHOCTH MEpexo10B M METO/ €€ TIOBBIIICHHMSI.

15. MeccbaypoBCKuii  CHEKTp. XHUMHYECKHE CIBUTH  (IICHTPOBBHIE,

LICHTPOBBIC).

KBanpynonbHble 1 MarHUTHBIE B3aumojeicTBus. [Ipumenenne MeccOaypoBCKOH CHEKTPOCKOIIUU

AJI pCHICHUA XUMHUYCCKUX 3ada4.

IIporpaMmma oueHMBaAHNSI KOHTPOJIUPYEMBbIX KOMIIETEHIIMi:

HaumenoBan
Tema nm Kon nnaukatopa [Tnanupyemsiii Kpurepuit HeZ
pazzen A MHI p Py IToxasareinn prTep OC
[ —— KOMIICTCHIINU pe3ynbTar OIICHUBAHUS TK® | 1A%
Beenenue WUKik-41 mpoBoguT | 3HaTh:  Teoputo, | 3HAET: TEOPHUIO, Brnaneer YO
OKCIICPUMCEHTAJIbHBL OIMMCBIBAIOIIY IO OIMMCBIBAIOIIY IO Marepuaiom,
CHekTpockoll | e UccIeI0BaHus B (usnueckue ¢busnyeckue Ipe/CTaBICHH
us AAC€pHOTO BLI6paHHOﬁ O6J'IaCTI/I SABJICHUA, KOTOPBLIC ABJICHU S, KOTOPBIC bIM B pa3acie.
MarHUTHOTO XUMHA TIOCITY KFITH TTOCITY KIITH Bomnpocsr s
pe3oHaHca. NAKnk-4.3 OCHOBOM OCHOBOM YCTHOT'O
yopaBiserT BO3HHUKHOBEHUS BO3HUKHOBEHUS cobecenoBaHU
SAnepHsrii BBICOKOTEXHOJIOTHY | (PHU3UIECKOTO ¢uzndeckoro S
KBaJIpYHOJIbH | HBIM XUMHYCCKIM MeTOZAa, WPUHIMII | METOAA, IPUHIIHIT
bIif pe3oHaHC. | 00OpyJIOBaHHEM u YCTPOMUCTBO | U YCTPOHCTBO
WK ik-2.4 TPOBOIUT | 00OPYIOBaHUS AJis | 00OPYIOBAHUS ISt
Snepno — HCHBITaHUS HOBBIX HaOJIIOACHUS HaOJII0IEHUS
¢dusnyeckne 00pasioB (usmyeckoro ¢busnyecKoro
METOABbI. MMpOoAYKIUKN SIBJICHUA, SBJICHUA,
napameTpsl napameTphbl
Merton obopynoBaHuss © | 000OpYyIOBAaHUS H
SIIEPHOTO XapaKTePUCTUKH XapaKTePUCTHKH
ramMma- KaXJI0TO W3 | Kaxaoro u3 5
pe3oHaHca METOJIOB, METOJIOB, §
(MecchaypoBc BO3MOXXHOCTH W | BO3MOXHOCTH M =
Kas OTpaHUYCHUS OTpaHUYCHUS
CIIEKTPOCKOIIN METOJOB, CIOCcO0 | METOMIOB, CIIOCO0
5[). MIPUTOTOBJICHUS IMPUTOTOBJICHUA
o00pasioB st | oOpas3IoB st
HeiirponHo- aHaJiM3a, a TaK K€ | aHaju3a, a Tak Ke
AKTUBAIlTMOHH IMPUMEHCHUE MPpUMCHCHUE
BIY aHAJIHN3. METOJI0B K | METOJIOB K
[R11E1210) pelIeHuro
AKyCTHYECKH MPAaKTUIECKUX MIPAKTHICCKIX
U siepHBIt 3amad Mo oO0IeMy | 3ajad Mo o0ImemMy
MarHUTHBIT HATIPaBJICHUIO HATIPABJICHUIO)
pe30HaHC. COCTaB-CTPOCHHE- | COCTaB-CTPOCHHE-
CTPYKTypa C | cTpyKTypa ¢
XuMugeckas LIUPOKUMHU IIUPOKUMH
noJjiapusanusd BO3MOXXHOCTIMHA BO3MOXHOCTIMHU
sanep. WACHTH(DHUKAITNOHH | UICHTH(PUKAITUOHH
Oro MMOTEHITHAIA. Oro MOTEHIIMAJA.
NKnk-2.3 Ymern: Ymeer: Bnaneer YO
YIIpaBIsET MHTEPIPETUPOBATh | UHTEPIIPETUPOBATL | MATEPUAIIOM,
BBICOKOTEXHOJIOTHY | PE3YJIbTaThl pe3yIbTaThI MPECTaBICHH
HBIM XUMHYECKUM (huzuko- ¢usnko- BIM B pa3Jene.
00opyIoBaHUEM XUMHYECKHIX XUMHAYIECKHX Bomnpocer s
METOZIOB METOJIOB YCTHOTO
HCCIICIOBAHH, HCCIICIOBAHU, cobeceoBaHU
MOJIb30BATHCS OJIb30BATHCS s1.
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CIIPaBOYHOM
3JEKTPOHHOU
6a30i1 TaHHBIX C
LEJTbIO PelIeHHs
3a/la4yl «COCTaB-

CIIPaBOYHOM
AIEKTPOHHOI
0a30ii TaHHBIX C
LIEJbI0 PELICHUS
3a/1a4l «COCTaB-

CTpOEHUE — CTpOEHUE —

CTPYKTYpa», CTPYKTYpa»,

MOJTOTOBUTH MTOJITOTOBUTH

OTYET O OTHYET O

BBIIIOJTHEHHON BBIIIOJIHEHHOU

pabote pabote
N Knk-4.4 IpoBOAUT | YMeTh: Ymeer: Bnaneer YO
WCTIBITaHUS HOBBIX WHTEPIPETHPOBATh | MHTEPIIPETHPOBATH | MATEPHAIIOM,
00pa3ios pe3yNbTaThI pe3yabTaThbl Mpe/ICTaBICHH
MPOIYKINH (huzuko- ¢usmnko- BIM B pazjerne.

XUMHUYECKUX XUMHUYECKHUX Bompocsr mist

METOJIOB METO/IOB YCTHOT'O

WCCIIeIOBaHUS, UCCIICTOBAHUSI, cobeceoBaHn

MOJIb30BATHCS MOJIb30BAThCS s,

CIIPaBOYHOM CIIPaBOYHOU

3JIEKTPOHHOM 3JIEKTPOHHOU

0a30i JaHHBIX C 0a30i TaHHBIX C

LENBI0 PEIICHUS LIENTBI0 PETICHUS

3aJja9l «COCTaB- 3a[1a4d «COCTaB-

CTpOCHHUE — CTpOEHUE —

CTPYKTypa», CTPYKTYpa»,

MOJITOTOBUTH MOJITOTOBUTH

OTYET O OTYET O

BBITIOJIHEHHOM BBINTOJIHEHHOM

pabote pabote
NKrk-53 Baanern: Biaaneer: Bmaneer YO
aHAITN3UPYyET OCHOBAMH TEXHUKH | OCHOBAMHU TEXHHKH | MaTEepHaioM,
Pe3yIbTATHI BBITTOJTHEHHS BBITIOTHEHUS MIPECTaBICHH
UCTIBITAHUH CHIPBS, OCHOBHBIX OCHOBHBIX BIM B pa3Jene.
MIPEKYPCOPOB . AHATUTHYECKIX AHATTUTHYECKIX Bomnpocsr s
TrOTOBOI onepauuil npu onepauuii npu YCTHOT'O
TIPOTYKITUH, perucTpanuu perucTpanuu cobeceoBaHN
OIICHUBAET CTENIEHh | CIEKTPOB CIIEKTPOB s,
WX COOTBETCTBHUS Pa3TUYHBIMHU Pa3IMYHBIMH
HOPMAaTUBHBIM (uznuecknmu (busnUIecKuMu
JIOKyMEHTaM METOJIaMH1 aHaJIM3a | METOJaMU aHAJIHU3a
(cTrarnnmapram u HCCIIEeTyeMBIX UCCIIeTy EMBIX
TEXHOJIOTHYECKUM BCIIICCTB; BEIIIECTB,;
periaaMeHTaM HaBBIKAMU HaBBIKAMU

KOpPIIOPATHBHOTO KOPIIOPAaTHBHOTO

MBIIUTCHUS 1 MBIIUTCHUS U

KOMMYHHUKATHBHBl | KOMMYHHKATHBHBI

X KOMITETEHIINI
TIPY BBITIOJTHEHUH
Hay4YHO-
HCCIIEIOBATEIBECKO
¥ 1 HAy4HO-
BCIIOMOTaTEIbHOU
npodeccHoHaIbHO
H NeATEILHOCTH.

X KOMIIETEHIIHI
TIPH BBHITTOJIHEHUH
Hay4HO-
HCCIIEA0BATEILCKO
U ¥ Hay4HO-
BCIIOMOTaTEIbHOU
po¢heCCHOHATIBFHO
¥ IeATEILHOCTH.

VY —yctHblii onpoc, Kit-komnoksBuym, O-otuet no aboparopHoit padore, K- koHTponbHas

pabora

Xapakrepucruka OC s odecnedyeHus: TEKYLEro KOHTPOJIS 10 AUCHUILIHHE
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Kon nnaukaropa
KOMIICTCHIINN

[Inanupyemsblii pe3ysbTaT

0C?

Conepxanue

Sa,Z[aHI/IHS/BOHpOCH

nT.AO.

NKnk-4.1 TpoBOAUT
AKCICPUMCHTAIbHBIC
HCCJIC/IOBAHMS B
BbIOpaHHOI 001acTH
XUMHH

N)Krik-4.3 yrpaBisier

BBICOKOTCXHOJIOTHYHBIM

XUMHUYECKHM
obopyI0BaHUEM
NKnk-4.4 TpoBOAUT
UCTIBITAaHHS HOBBIX
00pa31oB MPOTyKIHN

3naer:
OIMCHIBAIOUIYIO
dbuznveckue
KOTOpBIE HOCITYKHITH
OCHOBOl ~ BO3HUKHOBEHUS
¢bu3nvecKoro METO/1a,
NPUHLIMII ¥ YCTPOMCTBO
obopypoBaHus TUTST
HaOMoaeHUsT (PU3HIECKOTO
SIBJICHUS, napaMmeTpsl
o0opytoBaHUS u
XapaKTePUCTHKU  KaXKIOTO
W3 METOJ0B, BO3MOXKHOCTHU
W OrpaHHYCHUS METOJIOB,
croco6 MIPUTOTOBIICHUS
o0pasloB g aHaiu3a, a
Tak  Ke MIPUMEHECHHE
METOAOB K  pEIICHUIO
MPAKTUYECKUX 3a7ad IO0
o0uieMy  HarpaBJICHUIO»
COCTaB-CTpOCHHE-
CTPYKTypa C IIUPOKUMU
BO3MOXKHOCTSIMU
UJIEHTU(DUKAITMOHHOTO
MOTEHIIUANA.

YMmeer: HHTEPIIPETUPOBATH
pe3ynbTaThl PU3NKO-
XUMHYECKHX METOIOB
HCCIIeIOBaHUS,
I10JIB30BATHCS CIIPABOYHOMN
3JIEKTPOHHOHU 6a30i
JAHHBIX C HENbI0 PeIICHUS
3aJ]auu «COCTaB- CTPOCHHE
— CTPYKTYpay,

MOJITOTOBUTH OTYET O
BBITIOJTHEHHOU paboTe

TEOpHIO,

SIBJICHUS,

Co0OecenoBaHue.
Jloknaasl
[IpezenTannu
Komnoksuym

VcTHBIC OIIPOCHI

N/IKrik-5.3 aHATH3HPYET
pe3yJIbTaThl HCIIBITAHUI

CBIPBs, IPEKYPCOPOB .
TrOTOBOM IIPOJYKIIHH,
OLICHUBAET CTEIEHb UX

Biajgeer: OCHOBaMHU
TEXHUKHA BBITTIOTHEHHUS
OCHOBHBIX aHATUTHYCCKHX
onepanun npu
perucrpauuu CIIEKTPOB

COOTBETCTBHS pasnUYHBIMU (PU3HYECKUMU
HOPMAaTUBHBIM METOIaMU aHajmsa
JOKYMEHTaM HCCIIETy EMBIX BEIIECTB,;
(cranmapraM u HaBBIKaMHU KOPIIOPAaTUBHOI'O
TEXHOJOTHYECKUM MBILLITICHUS u
perinamMeHTam KOMMYHHMKATUBHBIX
KOMITIETCHIIUN pu
BBINOJIHEHUH Hay4HO-

CobOecenoBaHue.
Jloxmaasl
[Ipe3enTannu
Komnoksnym

Y cTHBIE OIIPOCHI
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HCCIIeI0BaTEIbCKOM u
HAay4YHO-BCIIOMOTaTeJIbHOMN
npodeccroHabHOM
JIeSITEIILHOCTH.

3a4eT BBICTAaBISACTCS CTYACHTY, €CIHM: MaTepHall YCBOEH B IOJHOM O0BEME, OTBETHJI Ha
BOMPOCHI TEKYIIETO KOHTPOJIA, CTYJACHT BIIQJEET HEOOXOIMMBIMH YMEHHUSMH U HaBBIKAMU,
BBITIOJTHEHBI 33/IaHUSI IO CAMOCTOSTENILHOI paboTe.

Heszauer craBuTCs, €ciii B YCBOCHMM MaTepHaja MMEIOTCS MPOOEINbl: OTICIbHBIE YMEHUS
HEJIOCTATOYHO YCTOHYMBBI, OCHOBHOE COJEp)KaHHME MaTepHajla HE YCBOCHO; HE MOJIHOCTBIO
BBITIOJIHEHBI JTA0OPAaTOpHBIE paOdOTHI M HE TPEACTABICHBI OTYETHI 110 JIAOOPATOPHBIM paboTam

Pa3paborunkn:

J.X.H. podeccop [Tporinakos A.T.

(noonucw) (3aHuMaemas OOIHCHOCMY) (uHuyuanwl, pamunus)

[IporpamMma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusimu DPI'OC BO wu yuerom
pexomenaanuii [IOOIT no HanpaBIE€HUIO OATOTOBKH.

[IporpamMma paccMOoTpeHa Ha 3acelaHud Kadeapbl TEOPEeTUYECKOM W IPUKIATHOU
OpraHNYEeCKON XMMUH U MOJUMEPU3ALMOHHBIX IPOLECCOB

ITporoxoin Ne 09 ot «11» mas 2023 T.

3aB. kadeapoii (/ig_,f( L) OpensreiH O.A.

Hacmosuwas npoepamma, He modicem Oblmb 60CNpoU38e0ena Hu 6 Kaxkou ghopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuenus Kagheopvl-paspadomyuxa npozpammol
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