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3aBenyronmii kageapoit  JI.B. Pynakosa
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1. TEJb 1 3AJTAYA TACHUTILINHBI

Heﬂb OCBOCHMA NTUCHHUIIIMHBI «MeToabl HCCIETOBAHUSA HEOPraHnvIeCKUX BEUIECTB U
MaTepHuajgaoB»:



. IIOArOTOBUTH KBaJIM(HUIIHPOBAHHOTO CIICLIHAIINCTA, o0Jagaromero CUCTEMOH
YHUBEPCAITBHBIX, 00MIETTPOPECCHOHATBHBIX U MPO(PECCHOHATBHBIX KOMIIETEHIIUN, CIIOCOOHOTO U
TOTOBOTO K CAMOCTOSITEIILHOW HAYYHO-UCCIIEOBATEIBLCKOM U MPETNoJaBaTelIbCKON JIEATEITHBHOCTH B
COOTBETCTBUH CO CIICIUAIBLHOCTBIO «METOJbl HCCICIOBAaHUS HEOPTaHUYECKUX BEUIECTB U
MaTepUaIoBy.

33[[3‘11/[ OCBOEHHS JUCHUILIMHBI «MeToaAbl HCCAeT0BAHUA HEOPraHNnveCKUuX BEIIECTB U

MaTepHATIOB»:
. pacmipuTh W Yrayouts oObeM 0a30BbIX, (DyHAAMEHTaIBHBIX 3HAHUH W CICHUATBHBIX
3HaHWH M0 TUCHUTUTHHE « METOIbl HCCIIeIOBAHUSI HEOPTAaHMUYECKUX BEIIECTB M MATEPUAIIOBY;
o pacipuTh 00bEM 3HAHHIN 1O CMEXHBIM JUCIUTLINHAM;
o chopMUPOBaTh y aCIUpaHTa YMEHHUS B OCBOCHUHM HOBEHIIMX TEXHOJOTUH W METOJIUK B

chepe mpodecCHOHATBHBIX  HMHTEPECOB IO  CIENUATBHOCTH  «METOoAbl  MCCIEAOBAHUS
HEOPraHMYECKUX BEIIECTB U MAaTEPUAIIOBY;

o copMHpOBaTh y aclHUpaHTa JIOCTATOYHBI O0BEM 3HAHHWA O COBPEMEHHBIX CIIOCO0aX
OpraHu3alyd ¥ METOJaX MPOBEACHHUS HAYYHBIX MCCIECIOBAHUU M0 CHENUATBHOCTH «MeToIbl
MCCJICTOBaHMsI HEOPTaHUYECKHUX BEIIECTB U MAaTEPHUATIOBY.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOITI ACITMPAHTYPbI

Jucuurmaa « MeToIbl HCCIIeJOBAaHNS HEOPIraHMYECKUX BELIECTB U MATEPUAIOB) BKIFOYEHA
B JIMCHHUIUIMHEI 110 BEIOOPY Bitoka 1 mporpamMmel u u3ydaercst Ha 2 TOLy OOydeHHs B aCIIUPAHTYpPE
(4 cemectp).

JucrmrinHa Oasupyercss Ha 3HaHHWSX, MMEIOIMUXCSA y aCHHPAHTOB IIOCE IONyYEHHUS
BBICIIETO MPO(ECCHOHANIBLHOr0 0oOpasoBaHus. J[Is KayeCTBEHHOTO YCBOCHHS IHCIMILIMHBI
aCIUPaHT JO/DKEH 3HAaTh OCHOBHBIE 3aKOHBI XHUMHH, YMETh T0JIb30BAThCS HAYYHOM JINTEPATYPOI 110
JIMCITUTLITHHE.

JucrmrrHaa «MeToIbl UCCIIEN0BaHHs HEOPTaHMUYECKHUX BEIIECTB M MaTEPUAIIOBY SIBISETCS
6azoBoii s 6itoka «HayuHble UCCIeI0BaHMs», TIOATOTOBKA U CAa4YM KaHIUIATCKOTO dK3aMeHa 10
CIIEIUATBHOMN IUCIUITIHHE.

3. TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSA TUCIUITIJIMHBI

HucuumnuHa «MeTonbl HCCIeAOBaHUS HEOPraHWYECKUX BEIIECTB M MaTepHalloB»
HarpaniieHa Ha (JOpMUPOBAHHE y aCIIMPAHTOB CIEAYIOIINX KOMIIETEHLUI:
yHHBepcaabHbIX KomnereHuuii (YK):

*  CHOCOOHOCTBIO K KPUTHYECKOMY aHaJIM3y U OICHKE COBPEMEHHBIX HAaYYHBIX JIOCTHXXEHHH,
T€HEpUPOBAHUIO HOBBIX UEH NMPHU pelIeHUH UCCIeI0BATEIbCKUX U MPAKTHUECKUX 3ajjayd, B TOM
YHCIIe B MEXKIUCIUILTHHAPHBIX o0nacTsx (YK-1);

obomenpodeccnonaabubix kKomnerenuuni (OIIK):
. CIOCOOHOCTBIO CAaMOCTOSITENIBHO OCYIIECTBIISATh HAYYHO-HCCIIEOBATENbCKYIO JeSTEIbHOCTD
B COOTBETCTBYIOLIEH MpOoQeccHOHAIbHON 00JIaCTH C MCIOJIb30BAHHUEM COBPEMEHHBIX METO/I0B
UCCIIeI0BaHHUS U MH(POPMAIIHOHHO-KOMMYHHUKAIMOHHBIX TexHonorui (OI1K-1);
npogeccuonabHbIX komMnerenuuii (I1K):
. CIOCOOHOCTHIO M TOTOBHOCTBIO BBINOJIHATH CaMOCTOSITENIbHBIE HAay4YHbIE HCCIIEIOBaHUS B
npodeccuoHanbHOM 00JIaCTH B COOTBETCTBUHM C HAIIPaBICHHOCTHIO MOJATOTOBKU (mpoduiem) c
UCIIOJIb30BaHUEM (DyHIaMEHTAIBHBIX U MPUKIaHbIX aucimiuimH ([1K-1);
. CIIOCOOHOCTBIO ¥ TOTOBHOCTHIO K MHHOBAIIMOHHOM NIEATEIBHOCTH; MOCTAHOBKE U PELICHUIO
NEPCIIEKTUBHBIX HAYYHO-UCCIIEJOBATEIbCKUX W TPUKIAJAHBIX 33Jad B paMKax HallpaBJICHUS
(mpoduitst) moarorosku (ITK-2);

B pe3yjabTaTre 0CBOCHUA TUCIHUIIJINHBI «MeToabl HcCaeT0BAHUS HEOPraHUIECCKUX
BE€HICCTB U MaTEPHUAIOB»

ACIIPAaHT JOJIKCH:

3Hambv:



o METOAbI KpI/ITI/I‘IeCKOI‘O aHaJIn3a U OLCHKHU COBpeMeHHBIX Hay‘-IHI:IX ,ZLOCTH)KGHI/Iﬁ, METOAbI
T€HEPUPOBAHMS HOBBIX HJCH MPH PEIICHUH HCCICAOBATEIbCKUX W MPAKTHYECKUX 3a/lad, B TOM
YuCli€ B MEXAUCIUIUIMHAPHBIX O0JIACTSIX, METOJbI COBMECTHOM Hay4YHO-HCCIEAOBATEIIbCKOM
JeITEILHOCTH.

. OCHOBHBIE€ METO/Ibl HAYYHO-UCCIIEA0BATEIbCKOMN AEATEIBHOCTH.
. IIPUHLUIBI U KPUTEPUH IIOCTAHOBKY HAYYHBIX 3a1ad4.
. COBPEMEHHBIC MOAXOJbI K PEHICHHIO MPOOJIeM HEOPTaHWYECKOW XUMHH; COBPEMEHHBIC
ACIIEKThI Pa3BUTUS XUMUYECKUX HAYK.

ymemp:
. AQHAJIM3UPOBAaTh  AJBTEPHATUBHBICE  BApUAHThl  PELICHHUS  UCCIENOBATEIbCKUX U
MPAKTUYECKUX 337a4 W OIICHUBATHh MOTCHIMATbHBIC BBIUTPHIIIN/TIPOUTPHIIIA PEaTU3alluu ITUX
BAPUAHTOB.
. OTIpE/ICIISATh MEPCIEKTUBHBIC HAIMPABJICHUS HAYYHBIX HCCIEIOBAHUN B MPEAMETHON cdepe

Ipo(EeCCUOHANIBHOM  IEATENIbHOCTH, COCTaB HCCIIEJ0OBATENIbCKUX pPAa0OT, ONpeAessonme Hx
dakTopbl; pazpabaThiBaTh MPOrpaMMy HAay4YHOTO HCCIIEIOBaHUS; W3y4aTh HAYUYHYIO JUTEPATYypy,
OTCUCCTBCHHBI M 3apyOCIKHBIM OIBIT MO TEMATHKE HCCICIOBAHHS, PAdOTaTh C UCTOYHHKAMU
NaTeHTHON MH(OpPMaIMyU; UCIONB30BaTh yKa3zaTenu MexayHapoAHOW MaTEeHTHON KIacCH(pUKAIUU
JUISL  OTNpEeNeTICHUusT HHJAEKca PYOpPHKH; TNPOBOAUTH HWH(POPMAIMOHHO-TIATCHTHBIM  TOWUCK;
OCYIIECTBIISATh OuOnMorpaduyeckue Mpouecchl MOUCKa; (OPMYIUPOBATh HAyYHBIE THUIOTE3BI,
aKTYaJIbHOCTh M HAYYHYIO HOBU3HY TUIAHUPYEMOT'O MCCIICOBAHUS

. UCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIMOHHBIE CHUCTEMBbI, BKIIOYash HAyKOMETPHUYECKHE,
nH(pOpMaIMOHHBIC, TATEHTHBIC U WHBIC 0a3bl IAHHBIX U 3HAHUMU, B TOM YHUCIJIE€ KOPIOPATUBHBIC MPU
BBIIIOJIHECHUM HAy4HbIX HCCIEAOBAaHUM, BECTH CJIOKHBIE HAy4YHbIE HCCIEAOBaHUS B paMKax
pean3yeMbIX IPOEKTOB;

. OpPraHU30BBIBaTh NPAKTUYECKOE HCHOJIb30BAHME DPE3YJIbTAaTOB HAy4YHbIX (HAY4HO-
TEXHUUYECKUX, SKCIIEPUMEHTANIbHBIX ) pa3pab0TOK, B TOM YHCIE MyOIUKALIUN.
. IIPUMEHSTh COBPEMEHHBIE METOABl U METOAMKH HCCIEIOBAaHUS CTPYKTYpbl U CTPOEHUS
BEIIECTB IPU PELICHUH HOBBIX HMHHOBAIIMOHHBIX 33/1a4.

enaoemo:
. CIIOCOOHOCTBIO MPOEKTUPOBATH U OCYIIECTBISATH KOMIIJIEKCHBIE UCCIIE0BAaHNUs, B TOM YHUCIIE
MEXIUCLHUIIIIMHAPHBIE
. HaBbIKAMHU  LI€JIENIOJIaTaHus, IUIAHUPOBAHHUSA,  pealu3alMl  HEOOXOOUMBIX  BHUJOB

JEATETbHOCTH, OLUEHKM M  CAMOOLEHKH  pe3yJbTaTOB  JEATEIBHOCTH IO  PEIICHUIO
MPOECCHOHANIBHBIX 3aJ]1a4; TEXHOJOTUSIMH TUIAHUPOBAHUS TMPOGHECCHOHATHHON NESITEIIbHOCTH B
cdepe HayuHBIX UCCIICIOBAHHA.

° HaBbIKaMMW COCTAaBJICHHA IIJITaHAa HAYYHOI'0 HCCICOOBAaHUWA;, HaBBIKaAMU I/IH(l)OpMaHI/IOHHOFO
IMOXCKA; HAaBbIKaMH HAITUCAHUWA aHHOTAINH HAYYHOI'O UCCIICA0OBAHUA
® HAaBBIKOM MMPOBCACHUA HAYUYHBIX XUMHUYCCKUX I/ICCJ'ICJIOB&HI/Iﬁ CO CIICHHUaJIbHOCTBIO 1.4.1 -

HCOpI‘ AaHN4YCCKasd XUMMA.

. COBPEMEHHBIMU METOJIaMH M METOJUKAMU HCCIIeIOBAHMS, HAaBbIKAMU CO3aHUS U MOJIb30-
BaHUA Oa3aMu JTaHHBIX.

4. OBBEM YUEBHOM JUCIUILIVHBI 1 BUJIbI YYEEHOM PABOTBI

OO6miast TPyIOEMKOCTh JUCHUIUIMHBI cocTaBisieT 4 3adeTHhXx eauHuiel (3E), 144
aKaJgeMH4ecKnx 4aca. Bpems npoBenenus 4 cemectp 2 roga 00ydeHHs.

Bup yueOHoii padoThl Bcero yacoB

AyauTOpHBIE 3aHATHS (BCEro) 10

6 mom duciue.




Jlexmmm (J1) 2
[TpakTaeckue 3anrstust (I1) 8
CamocrositesibHas padora (CP) 132
Bujx npomexyrounoii arrecraumnu (ITA) 3auer
2
OO0u1asi TPy10€eMKOCTh:
4acoB 144
3QUETHBIX €IUHHUI] 4

5. PA3JIEJIbI JIUCHHUILINHBI, C YKASAHHEM ®OPMUPYEMBIX .
KOMIIETEHIIUU, KOIMYECTBA AKAJEMHUYECKHUX YACOB, BU/IOB YYEBHOU
PABOTbBI U ®OPM KOHTPOJIA

Ne HaumenoBanue pasjaena Dopmup Buasi 3austuii u DopMbI KOHTPOJIA
n/n yeMble TPYI0EMKOCTh B yacax | v TEeKYILLIHUI
KOMIIETE v POMEKYTO
HIIU YHBIN
J | I | CP | Bceero
1. MeTo/1bl CIEKTPOCKOIUU VK-1,
OHl}{Iff, 30 30 v’ TeKylui
I1K-2
2. Meroas! paairOCIEKTPOCKOIINH YK-1,
e 2 | 20 | 22 | v rexynmii
I1K-2
3. Metoasl Macc-ciekTpomeTpun u | YK-1,
xpomatorpaduu OHl_gff., 2 30 32 v Texymuii
I1K-2
4. WuTepdepenimonHo- YK-1,
ITudpaKIuOHHBIE METOIbI OIIK-1, o
I/ICS.:'IPGHOBaHI/Iﬂ I1K-1, 2 30 32 Y Texyuui
I1K-2
5. MeToap! AIEKTPOHHON VYK-1,
MHUKPOCKOIHUHU U TepMorpaduu OIIK-1, 9 9 29 26 v Texymuii
[1K-1,
I1K-2
Hroro: 2 8 | 132 142
IIpomexyTOYHAs ATTECTANMSA 24. 3auer
HTroro yacos: 144 y.
Hroro 3E 4
6. COJAEP)KAHUE JTUCHUITJIMHBI
Coaeprxanue pa3aejoB IMCIHUILTHHBI
Ne | Haumeno
n/n BaHHe Copaepxxanue pasnena
pasjaena
1. | Metonasl Pasgenenue MoaHOro 3J€KTpOMarHUTHOTO CIIEKTpa Ha JUANA30HbL. THIIbI
CIEKTPOCKOI | AIEKTPOMArHUTHOT'O M3JIy4EHUS JJI PA3IMYHBIX JUANIa30HOB U NIPOLIECCHI,
un IIPOUCXO/AIINE ITPH MOTJIOIEHUH WIIN U3TYyYEHUH 3JIEKTPOMarHUTHOTO
n3ilydeHus. Poip CIEKTPOCKONMMYECKUX METOAOB B H3YYCHUH CTPOCHHUS U




n/n

Haumeno
BaHHe
pasnena

Copaepxxanue pasiena

CBOMCTB BellecTBa. Buibl CIEKTPOCKONUHU B 3aBUCMMOCTH OT XapakTepa
B3aUMOJECHCTBUSA 3EKTPOMATHUTHOI'O U3JIy4€HUS C BELIECTBOM:
CHEKTPOCKOMUs TorIoeHus (abcopOIMOHHAs ), CIIEKTPOCKOHS OTPasKEHUS
OT MOBEPXHOCTH BelIeCcTBa (OTpakaTeabHasi), CHEKTPOCKOIUS PACCEIHUS U
cnekTpockonus ucnyckanus (amuccuonnas). Meron HIIBO. Teopus
koJniebanuit — ocnoBa K u Paman ciektpockonuu. biavokHss, cpentss u
nanbhsst UK obmactu. AktuBHbIe KoneOanus. [Ipsmas u oOparHas
criekTpanbHble 3a1aud. [Ipupona Y@ criekTpoB. OCHOBBI CIEKTPOCKOITMHU
KOMOHMHAIIMOHHOTO paccestHus win PamaH criekTpockornuu. HuzkogactoTHbIe
Koje0aHus U MPOA0JIbHAS aKyCTHYeCKasl MoJia. 3a/1auu, peliaeMble C
noMoupio MetooB Y ® u Paman cniekrpockonuu. [Ipeumyniectsa u
HEJIOCTAaTKU METOJI0B ONTUYECKON CIEKTPOCKONUU. XapaKTEPUCTUUECKUE
OJIOCHI TIorJTonIeHus. BanenTHbIe U neopmanmonHbie Konebanus. Mero
«OTIIEYATKOB MaJbLEB». |'apMOHNYECKUI OCIIUILIATOP U €0 YacToTa
kosiebanuii. [Ipupona anrapmonusma koneOanuii. THTEHCHBHOCTH KOJICOAHHUIA.
KonnuecTBeHHslii criekTpalibHbIN aHanu3. 3akoH byrepa-Jlambepra-bepa.
Meton 6a3ucHOM THHUA. BiusiHre pa3nuvHbIX (JaKTOPOB HA MHTCHCUBHOCTH H
MOJIOYKEHHUE TTOJIOC NOTJIoMIeHHs. MeToy nelTepo3aMeleHus.
UyBCTBUTEIBHOCTH CIEKTPOCKOMTUYECKUX METOJIOB U OIMIUOKH MPU
CHEKTPAJIbHBIX U3MEPECHUSIX.

Metonabl
PaarOCIIEKTP
OCKOIINU

®u3nyecKrue OCHOBBI SBJICHUS SIIEPHOTO MAarHUTHOTO pe3oHaHca. CHATHE
BBIPOXKJICHUS CIUHOBBIX COCTOSIHUM B IIOCTOSIHHOM MarHUTHOM I10JI€. Y CJIIOBUE
SIEPHOT'0 MarHUTHOT'O pe30HaHCa. 3aceIEHHOCTh YPOBHEHN 3HEPIUH,
HACBIIICHNE, PEIaKCAlMOHHBIEC MIPOLECCHI U IIUPUHA CUTHAJIA. XUMHUYECKUI
CABUI U CIIMH-CIIMHOBOE paciueruieHre B criekrpax AMP. Koncranra
9KpaHUpoBaHus sAApa. OTHOCUTENBHBIN XUMUYECKHUM CIBUT, €I0 ONPEICIICHUE
1 UCTOJIb30BaHUE B XUMUU. CIIMH-CIIMHOBOE B3aUMO/JICHCTBUE SI/IEP, ETO
IIPUPOJIA, YUCIIO KOMIIOHEHT MYJIBTHUIIIIETOB, PACIIPEACIIEHUE NHTEHCUBHOCTH,
npaBmwiIo cymMM. AHanu3 criekTpos SIMP nepBoro u He nepBoro nopsiikoB.
Meroa 1BOMHOIO pe30HaHCca.

[Ipumenenune criektpos SIMP B xumunn. TexHHKa U METOIMKA YKCIIEPUMEHTA.
CrpyKkTypHbIi aHanu3. XuMudeckas nosusipusanus aaep. biok-cxema
cunexkrpomerpa SIMP, TuIbl CiEKTpOMETPOB.

[TpUHIUIBI CIEKTPOCKOMMHU 3JIEKTPOHHOI'O ITApaMarHUTHOTO (CIIMHOBOTO)
pe3onanca. Ycnosue JIIP. g-daktop u ero 3HaueHne. CBEpXTOHKOE
paciuerienre curtana 1P mpu B3auMoelcTBUM C OAHUM U HECKOJIBKUMHU
sapaMu. YAca0 KOMIOHEHT MYJIbTHUIUIETA, pACIIPENAEIICHHE NHTEHCUBHOCTH.
Koncranra CTC. Tonkoe pacuenenue. [lllupuna nunuii. [Ipunoxenne
Meroqa JIIP B xumun. M3ydeHne MeXaHM3MOB XUMUYECKUX PEAKIIHM.
XuMmuueckas moJsipu3aius 3J1eKTpoHoB. OnpeaeneHre cBOOOIHBIX paJuKaIoB
U JPYTUX [MapaMarHUTHBIX HEHTPOB. Vcnoap30BaHNe CIIMHOBBIX METOK. biIok-
cxema criektpomerpa DIIP, ocobeHHOCTH 3KCTIEpUMEHTa, JOCTOMHCTBA U
OTpaHWYEHUS METOMIA.

Metonasbl
macc-
CHEKTPOMETP
1207871
xpomarorpad
378

MeTobl HOHU3ALMU: SJIEKTPOHHBIN yap, GOTOMOHU3AINS,
3IEKTPOCTATHYECKOE HEOAHOPOJIHOE IT0JI€, XUMUYECKAsT NOHU3ALIMS.
KomOunupoBanHubie MeTo/Ibl. IOHHBIH TOK M ce4eHUE HOHU3ALHH.
ITorennuans! nosBICHU HOHOB. BepTUKaibHbIe U aAabaTUYECKHE
ANIEKTPOHHBIE NIEpexopl. JlucconuaTuBHas MOHM3aus. TUIIBI HOHOB B Macc-
cnekrpoMerpax. [I[puHnunuansHas cxema Macc-ciekrpomerpa Jlemmcrepa.
dokycupyrolee JEMCTBUE OAHOPOIHOIO MONIEPEYHOIO0 MATHUTHOI'O MOJIS.
DnektpocTaTudeckas GokycupoBka. [[BoitHas hokycupoBka. Pa3pemaronias
cwa Macc-criekTpomerpa. MoHHbIM netounuk. CucreMa Halmycka.




Ne | Haumeno
n/n BaHHUe Conep:xanue pa3aena
pasaeJia

MonekyisspHOE Te4eHHE ra3a. BpeMsanponaeTHbli Macc-CIIEKTPOMETP.
KBagpynonbnsiii Macc-criekTpoMeTp. CIEKTpOMETp HOH-LIUKIOTPOHHOTO
pe3onanca. [Ipumenenne macc-ciekTpomerpuu. MneHTudukanys BemecTna.
Ponsb paspenienus, moTeHIMAI0B NOSBIECHHS, METOJOB HOHU3ALIUH,
MeTacTabUIbHBIX HOHOB. Tabuibl MaccoBbIX uncen. COOTHOIIEHNE
M30TONOB. MeTo/bl ra30-)XKUIKOCTHOU U )KUJIKOCTHOU Xpomarorpaduu. biok
CXEMBI IPOMBIIIJICHHBIX XpoMaTorpadoB. Busl 1eTeKTOPOB, IPUMEHSIEMBIX B
xpomatorpaduu. Bug xpomarorpaMmbsl B 3aBUCUMOCTH OT OCOOEHHOCTEMH
U30TEPM aJCOOINH.

4. | Unrepdepen | Teopernueckre 0OCHOBBI pEHTT€HOCTPYKTYpPHOTrO aHanu3a. [ eomerpus
LIMOHHO- midpakuuu. Ypasaenue Bynbda-bperra. bonb1ioit u Manblii mepuoabl.
mudpakiuon | Meronsl Jlays u Jle6as-llepepa. CTpykTypHBIE 3a/1a4H, peliaeMble METOIaMU
HBIC METO/IBI | OOJBIIEYTTIOBOM M MAJIOYTJIOBOW PEHTI€HOBCKON Audpakiiu. MeTo bl
UCCIeIOBaHu | 3ieTpoHorpaduu u HelTpoHorpadpuu. Mx cXoACTBO U pa3nudue ¢ METOJOM
s peHTreHorpagum.

5. | Meroabt Co3nanue mnepBoro omntuueckoro Mukpockoma A. JleBenrykoMm. IlonsTus
ANIEKTPOHHON | pa3pellarolasi criocOOHOCTh U YMCIIOBas aneprypa o0bekThBa. BozmoxHoCTH
MHUKPOCKOINH | ONITHYECKOW MHUKpockonuu. [IpocBeunBaronias U CKaHUPYIOLIAsl 3JIEKTPOHHAs
uu MuKpockonus. TeopeTnyeckue OCHOBbI M IPUHLHUI PabOThl 3JIEKTPOHHOTO
tepMorpadun | MUKpockona. Bo3MoOKHOCTH MeToja 3JIEKTPOHHONH MHUKPOCKOMUU. ATOMHO-

CHJIOBasl M CKaHUPYIOLIasi TYHHEJIbHAs MUKPOCKOIIUH.
Ocnosbl MetonoB Tepmorpaduu: ITA, ICK, TI'A u aunatomerpus.
Tepmuueckue cBoiicTBa BemecTBa. ONTUUECKUE CBETOBOJIBI M MX
cBeTOIpoIycKaHue. [[pudrHbl CBETONOTEPD B CBETOBOJIE. 3AKOHBI TEYECHHUS
(peonorun) >KUAKOCTH U BUCKO3UMETPUUECKHE METOIbI. DIIEKTPUUECKHE,
1 Qy3noHHbIE, COPOLIMOHHBIE U IpyTHe CBOMCTBA MaTepuaia. MeTo/bl ux
W3Y4YEHHUS.
7. IEPEYEHDb 3AHATUN U ®OPMbI KOHTPOJIA
Ilepeuyenb 3aHATHIA, TPY10eMKOCTH M ()OPMBbI KOHTPOJIA
®opmMma
No HanMeHoBaHme Bun |Yackel 5 TEKYILET
/11 pasiena 3aHAT Tema 3aHsTHS (CAMOCTOSTENBHON pabOTHI) ou
us MIPOMEXK.
KOHTPOJISI
OCHOBBI DIEeKTPOMarHUTHBIA CIIEKTp. THITbI
1. | meTon0B 4 | BIEeKTPOMAarHUTHOTO U3MYUYEHHUS IS PA3TMUHBIX
ONTUYECKOI CP Jarna3o0HOB U MPOILECCHI, TPOUCXOIAILINE TPU VO
CHEKTPOCKOIN MOTJIOIEHUH MITU U3JTY4EHHUH HIEKTPOMAarHuTHOTO
u (UK, yb 1 Kp n3nydeHus. Poib CEKTPOCKOMMYECKUX METOJIOB B
CHEKTPOCKOIN M3Y4YEHHUH CTPOEHUS U CBOMCTB BEIIECTBA.
s) Bunbl criekTpockonuu B 3aBUCUMOCTH OT XapakTepa
4 | B3aUMOJICHCTBHUSA AIIEKTPOMArHUTHOTO U3ITyYSHHS C
BELIECTBOM: CIIEKTPOCKOIHUS MOTIOLUICHUS
CP (abcopOrmoHHas), CHEKTPOCKOIUS OTPAXKEHUS OT YO
TTOBEPXHOCTHU BEIIECTBA (OTpayKaTeIbHas),
CIIEKTPOCKOIUS PACCESHUS U CIIEKTPOCKOIHMS
WCITYCKaHMs (SMUCCHOHHAS).
CP Uctopus otkpeitus UK uznydenus u cozganus UK VO
4 | cnekTpajapbHOTO aHaiau3a. Poibh pOCCHUCKUX YUEHBIX




B pa3BUTHM  Teopun  Konebanmit.  MecTo
CIICKTPOCKOIMNYCCKHUX MCTOAOB aHAJIM3a B U3YUCHUU
CTPOEHHS ¥ CBOMCTB MOJMMEPOB.

CP

CHeKTpoCKOMMYECKUE METOJIbI — KaK METO/bI,
OCHOBAHHbBIE HA B3aMMOJICHCTBUHU
ANEKTPOMArHUTHOTO M3ITy4EHUs C 00pa3IoM.
Benyiast poiab METOJI0B ONITHYECKOM U
PaIUOCTIEKTPOCKONNH B U3YYEHUH CTPOCHUS
nojauMepoB. bikHss, cpenssis u ganbHsas UK
o0JacTH.

YO, T

CP

BanenrtHsle u nedopmaniioHHble KOJIeOaHMs.
Otnecenue nonoc nornomenus B UK cnekrpe.
XapakTepuCcTUYECKUE MOJIO0CH oroumeHus. Meron
«OTIEYATKOB NaJbLIEB)» B KPUMUHAIUCTHUKE.
WHTerpanbHas onTudeckas MJI0THOCTb. Tpu
OCHOBHBIX XapakTepucTuku MK nonocer
MOTJIOIIEHUS. 3aBUCUMOCTD ITOJIYIINPUHBI IIOJIOCHI
MOTJIOLIEHUS OT ()a30BOr0 COCTOSIHUS MTOJIUMEPA.
OnpeneneHne KOHUEHTPALUHU MOMVIOIAOIINX
LIEHTPOB C MOMOIIbIO yYpaBHeHUs byrepa-Jlambepra-
bepa. Bausinue pa3nuuHbiX pakToOpoB Ha
MIOTPEIIHOCTh CIIEKTPOCKONIMYECKUX U3MEPEHUH.

A

CP

JInama3oHbl MOJIHOTO 3JIEKTPOMAarHUTHOIO CIIEKTPA,
MPOLECCHI MPOUCXOASANINE B KAXKIOM JUAIa30HE MPU
B3aUMOJCICTBUU 3JIEKTPOMAarHUTHOTO H3ITyYEHUS
pa3IMYHOM  YacTOThI C  BEMIECTBOM,  Bubl
CIIEKTPaJIbHBIX METOJ0B UCCIIENOBAHMUS.

YO

CP

CHGKTpOCKOHI/I‘-IGCKI/Ie METOAbI — KaK METO/bI,
OCHOBAHHBIE HA B3aMMOJICHCTBUU
ANIEKTPOMArHUTHOTO H3JTy4EHUS C 00pa3IoM.
Benymias poib METOA0B ONTHYECKOH U
paI[I/IOCHGKTpOCKOHI/H/I B I/I3ylleHI/II/I CTpOGHI/ISI
nonuMepoB. brvkasis, cpennss u ganeHas UK
o0acTH.

YO

MeTtoabl
paauoCIeK-
TPOCKOIIMHU

(stMp | 311p)

CP

OO6pazoBaHre KOOPANHAIIMOHHBIX COSAMHEHUN B
paMKax MOHHOW MOJIENU U NpeacTaBieHui JIprounca.
Teopus MATKUX U )KECTKUX KHCIIOT 1 OCHOBaHUM
ITupcona, ypasaenue [Iparo-Beinanaa.

YO

Banenrtusie u 1edopmManiioHHbIe KOJIeOaHMs.
Otnecenue nonoc noraomieHus B UK cnekrpe.
XapakTepruCcTUYECKUE MOJIO0CH NoroueHus. Meron
«OTMEYaTKOB MaJbIIEB» B KPUMUHAIUCTUKE.
WHTerpanbHast onTHdeckas JI0THOCTb. TpH
OCHOBHBIX XapakTepuctuku MK monocer
MOTJIOLIEHUS. 3aBUCUMOCTD MOJIYILIMPUHBI TIOJIOCHI
MOTJIOMIEHUS OT ()a30BOT0 COCTOSHUS MOJIMMEpA.
Onpenenenne KOHLIEHTPALUHU MOMVIOMIAIOIINX
LIEHTPOB C MOMOIIbI0 yYpaBHeHUs byrepa-JlamGepra-
bepa. Bausinue pa3nuuHbix GakToOpoB Ha
MOTPEIIHOCTD CIIEKTPOCKONIMYECKUX U3MEPEHUN.

VO, TJ[

CP

JlnanazoHbl MOJHOTO 3JEKTPOMArHUTHOTO CIIEKTPA,
MPOIIECCHI MPOUCXOAIINE B KAKIOM JAHAra3oHe TPH
BSaHMOHefICTBI/II/I BHCKTpOMaFHHTHOFO I/ISJIy‘-IeHI/ISI
pa3IMYHOM  YacTOThl C  BEMIECTBOM,  Bubl
CHeKTpaJIBHBIX METOA0B UCCIICAOBAHUA.

YO




CP

YcnoBue  ANEpHOTO  MArHUTHOIO  PE30HAHCA.
3acelIeHHOCTh  YpPOBHEM SHEPruM, HACHIIICHHE,
penakcallOHHbBIE MPOLECChl W UIIMpPUHA CHUTHAaja.
XUMUYECKUHN CABUT U CIIUH-CIIMHOBOE PACILICIICHUE
B criekTtpax AMP. KoHcTanTa 3KkpaHupoBaHus sjipa.
OTHOCHUTEILHBIA XUMHUYECKUU CIBUT, ero
ONpeJIEJICHUE U UCII0JIb30BAHUE B XMMUMU.

YO

CP

[IpyHIMIIBI CHIEKTPOCKOINH 3JIEKTPOHHOTO
MapaMarHUTHOTO (CIMHOBOI'0) pe30oHaHca. Y ClIoBUe
OIIP. g-®akrop u ero 3HaueHue. CBEpXTOHKOE
pacierienre curnana J11P npu B3aumoaeicTBum ¢
OJIHUM U HECKOJIBKUMH spaMu. YUCII0 KOMIIOHEHT
MYJIbTUIUIETA, paclpeieIeHue MHTEHCUBHOCTH.
Mupuna nunuil. [Ipunoxenne metona JI1P B
XUMHH.

YO

CP

N3yueHnne MeXaHU3MOB XUMHYECKUX PEAKIIUM.
XuMudeckas NoJspU3alys dJ€KTPOHOB.
Onpenenenue cBOOOAHBIX PAAUKAIOB U IPYTUX
IIapaMarHUTHBIX LIEeHTpoB. Mcnonb3oBanue
CIMHOBBIX METOK. biiok-cxema criekrpomerpa JIIP,
0COOEHHOCTH 3KCIIEPUMEHTA, JOCTOMHCTBA U
OrpaHUYEHUS] METOJA.

YO

CP

OCHOBHbBIE OHSTHSI KOOPJIMHAITMOHHON TEOPHH.
Tumel KOMINIEKCHBIX COSTMHEHUH 110
KJaccu(UKALUY JIUTAH/I0B, 3apsay
KOOPJAMHAIIMOHHON Cc(hephl, YUCITY HEHTPATBHBIX
aTOMOB.

YO, T

CP

CnuH-cIMHOBOE B3aUMOJICHCTBUE SIED, €T0
IIPUPOJIA, YUCIIO KOMIIOHEHT MYJIbTHUILIETOB,
pacrpeneneHne NHTEHCUBHOCTH, ITPABUJIO CYMM.
Meron nBoniHOro pezoHanca. IIpumenenue
cnektpoB JAIMP B xumun. TexHuka u meroauka
skcriepuMeHnTa. CTPYKTYpHBIN aHaIIU3.

YO

Macc-
CIEKTPOMETPH
U
xpomaTorpadu
s

MeTo/1bl MOHU3AIMHU: SJIEKTPOHHBIN yaap,
(hoToMOHM3AIHS, DTEKTPOCTATHUECKOE
HEOAHOPOJHOE I0JIE, XUMUYECKass NOHU3ALMS.
KomM6unmpoBanHbie MeTObI. THUIIBI HOHOB B Macc-
CIIEKTPOMETpax.

CP

Pazpemaromas cuna macc-cnekrpomerpa. MoHHBIM
nctoyHuk. CucteMa Hamycka. MonekynsipHoe
TE€UEHHE rasa. BpemsamnposeTHslil macc-
cnexkrpometp. KBagpyronbsHeIil Macc-ClIEKTPOMETP.
CrexTpoMeTp HOH-IIMKJIOTPOHHOTO PE30HAHCA.
[IpumeneHne Macc-ClieKTPOMETPHUH.
Wnentudukanus Bemecrsa.

YO

CP

Teoperuueckre ocHOBBI XpoMaTorpaguu. MeToibl
ra30-)KUJKOCTHON U JKUAKOCTHON XpoMaTorpagpum.
BOXX. biiok cxeMbl MPOMBIIIJIEHHBIX
xpomarorpadoB. Buel 1eTeKTOpOB, MPUMEHSEMBIX
B Xxpomatorpaduu. Bung xpomarorpammsl B
3aBUCHMOCTH OT OCOOCHHOCTEH M30TEPM aJCOOIIH.
KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAJIN3.

YO

CP

Paznuuue B neiicTBUM UHTErPAIBHBIX U
mudpepeHIHATbHBIX, KOHIEHTPAIMOHHBIX U




MMOTOKOBBIX JETEKTOPOB. WX XapaKTepHUCTUKH:
YYBCTBUTEIbHOCTh, TPAHUYHAS YYBCTBUTEIIBHOCTb,
WHEPIIMOHHOCTbD, JUHEHHBIA TUHAMUYECKUN
JHana3oH, CEIICKTUBHOCTD.

CP

HoHbI B 3JIEKTPUYECKOM U MAarHUTHBIX MOJISX.
Mertoabl HOHU3ALMH. DIIEKTPOHHAS HOHU3ALIMSL.
WNonwuzanus nonem. bomGapaupoBka ObICTphIMU
aromamu. [1nazmennas necopOuus. Monnzanus
JIa3epHOM AecopOIueii mpu COACHCTBUN MaTPHIIBI.
Wonuzaius 351eKTpopaciblUICHUEM.

YO

CP

Bpewms-niposnetHas macc-criektpomeTpusi. Macc-
CrieKTpoMeTpust ¢ hypbe-Tpeodpa3oBaHUEM.
TannemHas macc-criektpomeTpusi. Pasperienue u
TOYHOCTBH OIIPCACIICHUA MACCHI. Mounousoronnas
Mmacca. M3mepennas Macca. CpenHsisi macca.

T,P

CP

[IpuHnunuanpHas cxeMa Macc-ClieKTpoOMeTpa
Hemriicrepa. @okycupyroliee 1eicTBue
OJIHOPOJIHOTO MOMEPEYHOr0 MArHUTHOTO MOJIA.
DnekTpocraTuueckas pokycupoBka. J{BoiiHas
(hoKycHpOBKa.

YO

CP

TBepaple HOocUTENH, TpeOOBaHUs K HUM. OCHOBHBIC
THUIIBI HOCUTEJICH, MOAU(PHUITMPOBAHNE HOCUTEIICH.
Henonswxkubie sxunkue daspl st KX,
tpeboBanus k HUM. Kimaccudukarmst HXKO.
CenexTuBHOCTE. CBSA3b CEJICKTUBHOCTH C
TEPMOJUHAMUYECKUMU XapaKTePUCTUKAMU
MOJIBIKHOM M HenoIBIKHOU (pa3. Beibop HXKD.

CP

[IpenmyiecTBa KanmmIIspHOU ra30BOM
xpomarorpaduu. BiusHue napameTpoB MpoBeAeHUs
aHanu3a Ha Y (PEKTUBHOCTH pa3/IeICHUs B
KalUIsIpHOM XpoMartorpagpuu. Peakimonnas
ra3oBasi XxpomaTorpadwus. Bapuanter Mmetoza.
BricokoadexTrBHas )KUIKOCTHAS XpoMaTorpadus.
Oco0eHHOCTH UCTIOIB3YEMOM annapaTyphl.
[TonBuKHBIE U HETIOABHXKHBIE (pa3bl.
AHaJIMTHYECKHE BO3MOKHOCTH METOJIA.

A

WnuTepdepen-
IIHOHHO-

TG PaKINOH-
HBIE€ METO/IbI
HCCIICIOBAHUS

TeopeTnueckrne OCHOBBI PEHTTE€HOCTPYKTYPHOTO
aHanuza. ['eomeTpus qudpakiun. Y paBHeHHe
Bynbda-bperra. bosbioii n Manslii epuosl.
Mertonst Jlays u Jle6as-11lepepa.

A

CP

CrpyKTypHBIE 337a4H, pelIacMble METOJaMHU
00JIbIIEYTIIOBOM U MaJIOYTJIOBOM PEHTT€HOBCKOI
audpakuuu. MeToas! 35eTpoHorpaduu u
HenTpoHorpadguu. x cxocTBO U pazianyuue ¢
METOOM peHTreHOrpapu.

CP

MeTtob! nostydeHus JuGpakIIMOHHON KapTUHBL.

A

CP

PenTreHo ¢ pakroMeTpudecKiii METO/I,.

YO, T

CP

Onpenenenre aTOMHON CTPYKTYPBI 11O JAHHBIM
TU(PPaKIUU PEHTTEHOBCKUX JTYYEH.

CP

OCHOBHBIE CXEMBEI PEHTICHOBCKUX KaM€pP IJIsd
HCCIICAOBAaHNA MOHOKPHUCTAJIJIOB U TOJIUKPHUCTAIIIIOB.
Hx CXOJACTBO U MMPUHIUITHAJIIBEHOC pa3JInincC.

Metonsnl

OnTrueckast Mukpockonus. [loHsTs pazpemaromas

KJI




5. | DIEKTPOH-HOM CIOCOOHOCTh M YHCIIOBas arepTypa 0ObeKTHBA.

MUKPOCKO-ITUHU 2 | BO3MOXHOCTH ONITUYECKOH MUKPOCKOITHH.
U TEPMO- IIpocBeunBaromas 1 CKaHUPYIOIIAsl IEKTPOHHAs
rpaduu MHUKPOCKOINHUs. TeopeTuuecKrue OCHOBBI U IIPUHIIUIL

paloThI 3JIEKTPOHHOIO MUKpOCcKona. BozmoxxHocTH
METO/1a 3JIEKTPOHHON MUKPOCKOIIMU. ATOMHO-
CHJIOBAsI U CKaHUpYIOLasi TYHHENIbHas
MUKPOCKOIHH.

Ocnogbl meTos10B Tepmorpaduu: ATA, JICK, TTA u
2 | munatomerpusi. TepMHUYECKHe CBOMCTBA BEIECTBA.
OnTHyeckre CBETOBOJIbI U UX CBETOIPOITYCKaHHE.

IT YO
[TpuumnHBI CBETONOTEPH B CBETOBOAE. 3aKOHBI
Te4eHUs (PEOJIOTUHN) KUIAKOCTH H
BHCKO3UMETPHUYECKUE METO/IBI.
CP IIpocBeunBaromias U CKaHUPYOLIast 3EKTPOHHAS 3
6 | Muxpockonms.
CP DKclepUMeHTalbHbIE (PaKTOPbI, BIUSIOIINE HA v
5 | popmy nuddepeHnnanbHbIX KPUBBIX HATPEBAHUSL.
CP 6 Ammuntynnas, dpazosast, JIopeHIIoBa JIEKTPOHHAS n
MUKpOCKONHs. JIOCTOMHCTBA M HEJJOCTATKH.
CP Onexrpuydeckue, U y3HoHHbIE, COPOIIMOHHBIE U il
5 | apyrue cBoiicTBa Mateprana. MeTo/Ibl UX U3YYCHHUSI.
Bunsr zanstuit: JI — nexuumu, C — cemunapwl, Il — mpakrtuueckue 3austusa, JI3 -

naboparopusie 3aHsaTHs, CP — camocrositenbHas paboTa.

®opmebl Tekyiiero koHTpossi: YO - ycTHBIN omnpoc (codecenoBanue), T- TectupoBanue, P -

pedepar, I1 - mpoexr, /I - noknaxa, KJI - koncnext nexmuwn, ['J] - rpynmoBast nuckyccus.
®opMBbI IPOMEKYTOUHOTO KOHTpOJIsA: cobecenoBanne, C3 — CUTyallMOHHBIE 331a4U.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Hcnonp3yrores cnenyromnye o0pa3oBaTelbHble TEXHOJIOTHU:

. UH(POPMALIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTUU — JOCTYH K 3JIEKTPOHHBIM
O0uOnmoTekaM, K OCHOBHBIM OTEUECTBEHHBIM M MEXAYHapoAHbIM 0a3zaM JaHHBIX,
MCIIOJIb30BaHUE ayJHO0-, BUAECO-CPEACTB, KOMIIBIOTEPHBIX NIPE3CHTALINN;

. TEXHOJIOTHSI IPOEKTHOTO OOYy4YeHHs] — TMPEANoiaraeT OpPUEHTAlMI0 Ha
TBOPYECKYIO CaMOCTOSITEIbHYIO JHYHOCTh B MPOILECCEe PELIeHUs MPOoOJIeMbl C Ipe3eHTaluen
Kakoro-iubo marepuana. OOydaromuics UMEET BO3MOYKHOCTb IPOSBIIEHUS KPEaTHMBHOCTH,
CHOCOOHOCTH TOATOTOBKU U PEJAKTUPOBAHUSA TEKCTOB C WMJUIIOCTPATUBHOW J€MOHCTpaluei
COJIepKaHus;

° TCXHOJIOTHA KOHTCKCTHOI'O 06y‘-IeHI/I$I;

- TCXHOJIOTHUA HpOGJ’ICMHOFO 06y‘{CHI/I$I — CO3JaHUC HpO6JlCMHBIX CI/ITyaLII/Iﬁ n
OopraHu3anunsa aKTHUBHOM CaMOCTOSTEIbHON JIEATEIbHOCTH 110 X Pa3pCIICHUIO,

° TCXHOJIOTHA 06yquI/151 B COTPYAHUYCCTBC — MCKIIMYHOCTHOC B3aHMOJICHCTBHUE B

o0pa3oBaTeNbHOW Cpejle, OCHOBAaHHOE Ha MPHHIMIAX COTPYIHHYECTBA BO BPEMEHHBIX
UTPOBBIX, MPOOJIEMHO-TIOUCKOBBIX KOMaHAAaX WM MaJlbIX TpyINIax, ¢ [eJIbl0 MOTy4eHUs
Ka4eCTBEHHOTO 00pa30BaTEILHOTO MIPOIYKTA;

. TEXHOJIOTUS TECTOBOM MPOBEPKH 3HAHUH.

9. METOAUYECKUE YKA3ZAHUA JJIS1 OBYYAIOIIIUXCA
11O OCBOEHUIO JTUCHUITJIMHBI «<METOAbI UCCJIEJOBAHUSA
HEOPTAHUYECKHUX BEINECTB 1 MATEPUAJIOB»

9.1. XapakTepucTHKA 0COOCHHOCTEH TEXHOJIO0TUii 00yYeHusI
B YHUBepcUrTere




OcBoenne 00pa30BaTENbHBIX MPOrPaMM IPOBOAUTCS C MPUMEHEHHEM 3JIEKTPOHHOTO
00y4YeHHsI, TUCTAHITMOHHBIX 00Pa30BaTEIBLHBIX TEXHOJIOTHIA. JJ1s1 3TOrO co3/1aHa U QYHKIIMOHHPYET
QJIEKTpOHHAsT HWH(POpPMAIMOHHO oOpa3oBarenbHas cpena (DMOC), Bkmouaromas B ceds
AJIEKTpOHHBIE WHpopMannoHHble pecypcbl. DUMOC obecriednBaeT OCBOSHHE OOYYaIOUIMMHUCS
00pa30BaTeNbHBIX MPOrPAaMM B ITOJHOM 00bEME HE3aBUCHMO OT MECTa HaXOXICHUS 00YJarOLIIXCS.

9.2. OcodeHHOCTH PA0OTHI 00YYAKOIIEr0Cs N0 0CBOCHUIO TN CHUILIMHBI «MeToabl
HCCJIeI0BAHNS HEOPTaHNYECKHX BelleCTB H MaTepPHaJIOB

OOyvaromuecss MPU MU3yYEHUW YYEOHOW JUCIHMIUIMHBI HCIIONB3YIOT 00pa3oBaTeIbHBIN
KOHTEHT, a TaK)K€ METOJMYCCKHE YKa3aHUs IO IMPOBEACHHUIO OIpPEICIICHHBIX BUIOB 3aHITHH,
pa3paboTannbie mpodeccopcko-npenogaBatenbekum coctaBoM (IT1C) kadenp.

YcnenHoe ycBoeHHE Y4YeOHOW IUCIMILIMHBI «MeTOIbl HMCCICOBaHUS HEOPTaHWYECKHX
BEIIECTB M MaTEepHaJiOB» IMPEAIOJAraeT akKTHBHOE, TBOPUECKOE y4acTHe OOYYaroIlerocsi Ha BCEX
JTarax ee OCBOCHUS IyTeM IJITAHOMEPHOU paOOTHI.

OOyuaromuiics JOKEH AaKTUBHO Y4YacTBOBaTb B BBINOJHEHUM BHUJOB ayJIUTOPHBIX
NPaKTUYECKUX pPabOT M BHEAYAUTOPHBIX MPAKTHYECKUX pPa0OT, ONPEACICHHBIX IS JIaHHON
JUCHUITIINHBI. HpOBOI[I/IMI)IG Ha MPAKTUYCCKUX 3aHATHAX ACIIOBBIX UI'P, PA3JIMYHBIX SaI[aHI/If/i JarT
BO3MOXHOCTb HCHOCPCACTBCHHO IIOHATH QAJITOPUTM MPHUMCEHCHUA TCOPCTHUYCCKUX 3HaHI/II‘/JI,
U3JIaracMbIX B ydeOHUKaX.

CJIeIlyeT HMCETHb B BUAY, YTO BCC pa3acCiibl U TEMbl JUCHUIIIMHBI ((MCTOI[I)I HUCCIICO0BAaHUA
HEOPraHMYECKUX BEHICCTB M MATEPUAIIOB» IPEICTABICHbl B JUIAKTUYCCKH TMPOpPabOTaHHOU
MOCJICIOBATEIPHOCTH, YTO TPEIyCMATPUBACT JIOTHUECKYIO CTPOHHOCTH Kypca W TPOIYMaHHYIO
CHUCTEMYy YCBOCHHUs OOY4YalOUIMMHCS YYEeOHOrO MaTepuayia, MOITOMY HENb3sl NPUCTYNAaTh K
U3YYEHHIO MOCIIEAYIOMNX TeM (pa3aesioB), HE YCBOMB MPEABLIYIINX.

9.3. MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxca 1o opranu3sanuu CaMOCTOSITEIbLHOI
paﬁoTBI B IMpouecce 0OCBOCHUA TUCIHUIIVIMHBI «MeToabl HcCIeT0BAHUS HEOPraHn4e€CKMuXx
BEIIECTB U MaTEpUAJTIOB»

Ne BH/I paGoThI KOHTPOJIb BLINOJTHEHHS
padoThI
1. | ¥ mOArOTOBKA K ayJAUTOPHBIM 3aHSITHIM V' cobecenoBanue
(mpopaboTka yueOHOro MaTepuana no y4eOHoOH v TecTUpOBaHUE
JINTEPATYPE); v\ peuienue
CHTYAIIMOHHBIX 3aJ1a4
2. | v/ pabora ¢ yueOHOI U HAYYHOMN TUTEPATYPOI v’ cobeceoBaHue
3. |Y o03HaKOMIJIEHHE C MaTepHAIaMH AIICKTPOHHBIX v’ cobecenoBanue
pecypcos; v/ TIpoBepKa penieHni
v’ pelleHne 3a1aHuii, pa3MEICHHBIX Ha 3aJIaHKH, Pa3sMENIEHHBIX
anekTponHo# athopme Moodle Ha 3JIEKTPOHHOM
mwiatpopme Moodle
4. | v camocrosTenbHas MpopaboTKa OTAETLHBIX TEM v’ cobecenoBanue
y4e€0HOM AUCIUILIMHBI B COOTBETCTBUH C v’ TeCcTHpOBaHHE
TEMAaTHYECKMM IIJIAHOM BHEAYIUTOPHOM
CaMOCTOSITEIILHOU paboThI
5. v/ MOATOTOBKA JIOKJIA0OB HA 3aaHHBIE TEMBI v’ noknan
6. v/ BBITNIOJIHEHUE UHIMBUIYAIbLHBIX JOMAITHAX v’ cobecenoBaHue
3ananuii(pedeparsl) v/ IpoBepKa 3aJaHuii
8. v/ ydacTHe B HAyYHO-TIPAKTHYECKHUX v IpenocTaBiIeHHe
KOH(epeHIHIX, CEMIUHApax cepTU(UKATOB
YYaCTHUKOB
9. v paboTa ¢ TeCTaMH, BOIPOCAMH U 3aa4aMu JUIs v TeCTHpOBaHUE
CaMOIPOBEPKHU v’ cobeceloBaHne
10. | v' moAroToBKa KO BCEM BHJIAM KOHTPOJIBLHBIX v TeCTMPOBAHUE




| | WCIIBITAHM | v cobecenoBanme

9.4. Metoauveckue yKazaHus JJIsi 00y4aIOUIUXCS 10 MOAT0TOBKE
K 3aHSITHSIM M0 THCHUTUINHE «MeToabl HCC/IeIOBAHUS HEOPTaHMYECKHX BeIeCTB H

MaTepuaIoB»

3aHATUS TPAKTHYECKOTO THUIA NpPEIHA3HAYECHbI U PACHIMPEHHUS U YIIIyOJIeHHs] 3HAHUH
oOyyaromuxcst 1O ydyeOHOM aucuumiuHe, (OpMUPOBAaHMS yYMEHHMM M KOMIIETCHLHUH,
NPEIYyCMOTPEHHBIX CTaHAApTOM. B HMX Xoxe oOy4aromuMucs peanu3yercss BepupukannoHHas
(GyHKLUS CTENEHW YCBOEHHUs ydyeOHOro marepuana, OHM NPUOOPETaroT YMEHHsI BECTH HAy4YHYIO
nuckyccuio. Kpome Toro, 1enbio 3aHATHIA SBISIETCS: IPOBEPKa YPOBHS MOHUMAaHHSI 00YyUYaIOIIMMUCS
BOIIPOCOB, PACCMOTPEHHBIX B y4eOHOI IuTepaType, CTeIeHH U Ka4eCcTBa YCBOCHUS 00y4aroLMMHUCS
OpOTPaMMHOTO MarepHuaia; (OpPMUPOBAHME | pPa3BUTHE YMEHHUH, HABBIKOB TMPUMEHEHUS
TEOPETUYECKUX 3HAHUI B pealbHOW IpaKTHKE peIIeHUs 3aJad, aHajlu3a NpodhecCHOHAIbHO-
IPUKIAHBIX CUTYyallMii; BOCIOJIHEHUE IPOOENIOB B MPOMJIEHHON TEOpPEeTHYECKOl 4acTu Kypca U
OKa3aHHUs IOMOLIY B €r0 OCBOCHHUHU.

OOyuaromuiics JOHKEH U3YYUTh OCHOBHYIO JIMTEPATYPY 110 TEME 3aHATHUSA, U, KEJIATENIbHO,
UCTOYHUKU M3 CIMCKA JIOTOJIHUTENIBHON JIMTEpaTyphl, UCHOJIb3yEeMble AJS PACHIMPEHHUs o0beMma
3HaHUH 110 TeMe (pa3zeny), UHTEPHET-PECYPCHIL.

10. YYEBHO-METOJUYECKOE N UTH®OPMAILIMOHHOE OBECIIEYUEHUE
Kapra obecnieuenust yaeOHO-METOANMUECKON IUTEPATypOit
Ne | ABTOp, Ha3BaHMe, MECTO M3IaHMS, U3AATEIBCTBO, TON M3nanus | Kou-Bo Yucno
yueOHOI U y4eOHO-METOUUECKON JTUTEePaTypPhI 9K3€M- | acCIUpPaHTOB,
IJISIPOB | OJAHOBPEMEH.
U3Yy4aroux
JTUCITUTUTUHY

OcHoOBHas IuTepaTypa

1. | JIe6yxoB B. 1., Oxapa A. 1., [TaBmouenkosa JI. I1. duzuko- 1 1
xuMuueckne Metonsl uccaegosanus. CI16.: « JAHb». 2012,
480c. Pexxum noctyna: http://e.lanbook.com/view/book/4543/

2. | lentun 10.A., Kypamamuna .M. OcHOBBI MOJNEKYISIpHON 2 1
cnekrpockonuu. M.: Mup. 2008. 398 ¢

3. | ®uzuveckrie METO/IbI HCCIEI0OBAHUSI HEOPTAHUYECKUX BEIIECTB 1 1
/ mox pen. A.b. Hukonbsckoro. M.: Akagemus. 2006, 448 c.

4. | Obmas, HeopraHu4eckas 1 opranudeckasi XuMus
[DnexTpoHHBIH pecypc]: yueOHuk / A. B. babkos, T. 1.
bapa6anoga, B. A. ITonikoB. — Mockga : [90TAP-Menua,
2020. — 384 ¢. — ISBN 978-5-9704-5391-9. — URL.:
http://www.studmedlib.ru/book/ISBN9785970453919.html

JlononmHUTENbHAS TUTEPATYPA

1. | bpangon /I., Kamman Y. MukpocTpykTypa MaTeprasios. 2 1
Mertons! uccienoBanusi M koHTpoiiss. M.: Texaocdepa. 2006,
384 c.

2. | FOunr I'. UncTpyMeHTaNbHBIE METOIbI XUMHUYECKOT'O aHAJIH3a. 1 1

M.: Mup, 1989, 608 c.

3. | Kob6a JI.M. Pentrenorpadus B HeOpraHM4eCKoi XUMuu'". 1 1




N3nMI'Y, 1991, 180 c.

OO01as u Heopranuyeckass XuMus [ DNeKTpOHHBIN pecypc] :
yaeOHo-MeToanueckoe nocooue / '6OY BITO BI'MA um. H.
H. Bypnenko, kadenpa xumun ; cocraButenu : H. 1.
ITonomapesa, B. M. Kinokoga, E. E. 3otoBa [u n1p.]. — BopoHex
: BIMA, 2013. — 144 c. — rpud. — ISBN 978-5-88242-956-9. —
http://lib1.vrngmu.ru:8090/MegaPro/Download/MObject/683

IlepedyeHb IJIEKTPOHHBIX CPeICTB 00yUEeHUS

VY4eOnsiii nopran BIMYVY;

Hayunas snexrponnas oudnaunoreka http://elibrary.ru/

11.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Kadenpa bapmanepruueckoit xumun 1 hapMarieBTHUECKON TEXHOJIOTHH, OCYIECTBIISIFOIIAS

MMOATOTOBKY AaCIIHMPAHTOB II0 CICHUAIBHOCTU
y‘le6HHMI/I KOMHAaTaMu, KOMIIbIOTCPHBIMHA

141 — Heopranuyeckass XUMHs, pacliojiaraer
KJIacCaMH,  JIGKLMOHHBIMM  ayIUTOPHIMH,

000pYy/IOBaHHBIMU TIPOCKIIMOHHOW armapaTypoll Ijisi JAEMOHCTpAllMU TpEe3eHTaluid, HabopaMu
HATJISIHBIX TOCOOUH, KOMITBIOTEPHBIMH MIPOTPAMMAaMU JJI KOHTPOJIS 3HAHHIA.

HaumeHoBaHue crieniUaIbHBIX MOMeIeHU
U MOMeleHU i /17151 CaMOCTOATeIbHO
padoThI

OCHAIIIEHHOCTH CHEIHAJLHBIX IOMEIEHUH 1
NMOMeIEeHHUI VIS CAMOCTOSITeILHOI PadoThI

®I'6OY BO BI'MY um. H.H. Bypaenko, r. Bopone, yia. Cryaenyeckas, 10

KomnsrorepHslii
kadenapa  (apmaleBTHUECKOI
bapmareBTHIECKOI

Boponexckass o0nacts, Boponex, yi.
Crynenueckas, 10 (BuA yueOHOH
JeSITeIbHOCTH: JIEKIIMK U TeKYILUH KOHTPOJIb)

Kiacc  (KoMHara

245):
XUMHUHU nu
TCXHOJIOTHH,

I.

15 pabouux MecT ¢ KOMIBbIOTEPAMH,
MOJKJIIOUEHHBIMHU K ceTu MHTepHeT. Cton s
npernoJiaBaTesnei, CTonbl yueOHble, Jocka yueOHas,
CTYNbs, UHPOpMaLMOHHBIE cTeHbl. Habop
JIEMOHCTPAIIMOHHOT'O 000PYAOBaHUS U yueOHO-
HarJIsIHBIX OCOOMI, 00ecTieunBarOHii
TEMaTHYECKHE UIUTIOCTPAIIUHU, COOTBETCTBYIOIIHE
pabouuM nmporpaMmam JUCIUILIAH —
MYJIbTUMEIUIHBIA KOMILUIEKC (HOYTOYK, TPOEKTOP,
9KpaH); yCWJINUTENb ISl MUKpO(OHA, MUKPO(OH.

VYuebHuble naboparopun (komHara 231, 233,
234, 237): xadeapa (HapManeBTHIECCKOM
XUMUU W (hapMaleBTHUECKOW TEXHOJIOTUH;
Boponexckass obnacte, T. Boponex, yi.
Crynenueckas, 10 (Bun yueOHOI
NeSITeTHHOCTH: TTPAKTHYECKHUE 3aHSTHS)

1. Crnekrpodortomerp «Shimadzu UV-1800» - 2
IIT.

2. Cnektpodoromerp CD-46 - 1 .

3. Iongapumertp - 1 mr.

4. Peppakromerp UPD-454 b2M - 3 wr.

5. Becol ananutudeckue BJIP-200 - 2 wrT.

6. Habop mst TCX - 2 .

7. Ileus mydenpHas - 1 mr.

8. Tepmocrar TC-80 - 1 .

9. Pu-metp 410 - 3 wr.

10. ®orosnexrpokonaopumerp KOK-2 -1 mr.
11.Tectep pacTBOpUMOCTH -1 mr.

12. TIlpecc pyuyHOW THIpaBIUYECKUN PIKE
CrushlIR mist mpou3sBoacTBa TabIETOK-1 MHIT.

13. ABTOMAaTHYeCKMH  HU3MEpPHUTENIb  TOYKH

mwiasiaeana SMP30 - 1 mT.
14. JlaGopaTopHblii BHXPEBOH TpaHYIATOP
cmecutests OBIT-020KO01- 1 mrT.



http://elibrary.ru/

15. Becor Vibra HT 224RCE -1 mir.

16. Kommuiekc ansi mpoBefeHus TBepAo(hazHOM
AKCTpaKIMK -1 1mIT.

17. JlaGopatopHbie aHanuTH4eckue Bechl ATL-
80d4 AKKVJIAB - 2 mir.

18. Cnexrpodoromerp [13-5300BU-1mT.

19. Cnekrpodoromerp [13-5300Y D-1 .

20. DnexTpocymuIbHbIN mKag-1 mr

21. JlabopaTopHas 6aHs-1 mr

12. OLIEHOYHBIE CPEJCTBA JUISI KOHTPOJISI KAYECTBA TOJI'OTOBKH
(MOYJIS)

. Tekymuii KOHTPOJIb IIPAKTUYECKUX 3aHATUN MPOBOJUTCS IO MTOraM OCBOCHMS KaKION
TeMbl U3 pa3jena y4eOHO-TEMAaTHYEeCKOro IUlaHa B BHUJE YCTHOIO coOeceOBaHUs, pELICHUs
TECTOBBIX 3aJaHUM, NPOEKTa, PEIICHUS CUTYalMOHHBIX 3anad. OOHJ OLEHOYHBIX CPEACTB
paspabatrbiBaeTcsi B pOpMeE CaMOCTOATEIBHOrO JOKyMeHTa B coctae Y MK/,

. IIpoMe:XyTOYHBI KOHTPOJIb IIPOBOJUTCA B BHUAEC KaHIMJATCKOIO OSK3aMEHa IO
CHeLHaNIbHOCTH B YCTHOH ¢opme B Bujae cobecenoBaHusa. OLEHOYHbIE CPEJICTBA A IPOBEIACHUS
KaHIMJIaTCKOTO 3k3aMeHa npezacTtaBieHsl B DOC
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