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1. OEJIb 1 3AJJAYHN JUCIHUTIJIMHBI

Ieab ocBoeHust AMCHUIIMHBI «MeToabI HCCICOBAHNSA HEOPTAaHNYECKUX BellecTB U
MaTEpPHATIOB»:
. MIOATOTOBUTh KBAJTM(PHUIIUPOBAHHOTO CIEIMAIINCTA, o0J1aaroero CHUCTEMOM
YHHUBEpPCAJIbHBIX, 00IIenpodeccnoHaNbHBIX U MPO(EeCCHOHATBHBIX KOMIETEHLIUH, CIOCOOHOTO U
TOTOBOTO K CAMOCTOSITEIbHON HAay4YHO-HCCIIEA0BATENBCKOW M NIPENIOAABATENbCKON JEATENBHOCTH B
COOTBETCTBHUHM CO CHEIHAIBHOCThIO «MeToAbl UCCIIeJOBaHUS HEOPraHUYEeCKUX BEIIECTB U
MaTEPUAJIOBY.

3a;[atm OCBOEHHS JUCHUILIMHBI «MeToabl HCCAeT0BAHNA HEOPraHu4eCKMX BeIeCTB U

MATEepHAJIOB»:
o pacliupuTh U yrayOuTh o0BbeM 0a30BbIX, (yHIaMEHTAJIbHBIX 3HAHUA U CHEIHATbHBIX
3HAHUM MO JUCHUTUTHHE «METO bl HCCIIEIOBAHUSI HEOPTaHUYECKHUX BEIIECTB U MATEPUATIOBY;
o pactuMpuTh 00BEM 3HAHUM 110 CMEXHBIM JTUCIUILINHAM,
o chopMUpOBaTh y acHUpaHTa YMEHHUS B OCBOCHHHM HOBEHIINX TEXHOJOTUH M METOJIUK B

chepe mpodeccCHOHANBHBIX  WHTEPECOB 1O  CHENHUAIBHOCTH  «METOIBI  HCCIEeTOBAHUS
HEOPraHUYECKUX BEIIECTB U MAaTEPUAIIOBY;

. chopMUpOBaTh Yy aclUpaHTa JAOCTATOYHBIH OO0bEM 3HAHUI O COBPEMEHHBIX CIOCO0ax
OpraHu3al ¥ METOJIaX MPOBEJACHHS HAYYHBIX HCCICIOBAHUN IO CHEIUATBHOCTH «METObI
UCCJIEI0BAHMS HEOPTraHUYECKUX BEUIECTB U MAaTEPHAIIOBY.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII ACLIMPAHTYPbI

JuctumnuHa «MeToIbl HcCIeI0BaHUsI HEOPTAaHUYECKUX BEIIECTB U MaTepUAIOBY» BKIIOUEHA
B JMCLUIUIMHBI 110 BbIOOpY bioka 1 mporpammsl u u3zydaercs Ha 2 roy oOydeHUsl B aclUpaHType
(4 cemectp).

JII/ICHI/IHJ'II/IHa 6a31/1pyeTC${ Ha 3HAHUAX, HMCIOMIUXCA Yy aCIIUPaHTOB IIOCIIC IIOJTYYCHUSA
BhICIIET0 MpodeccuoHalbHOTO oOpa3oBaHus. JIns KayeCTBEHHOTO YCBOCHHS JIUCIUTUIMHBI
ACIIMPAHT AOJIKCH 3HATH OCHOBHBIC 3aKOHBI XUMUH, YMETH ITOJIB30BATHCA HaquOﬁ J'II/ITepaTypOI\/'I 10
JIUCIUTIINHE.

JII/ICHI/IHJ'II/IHa ((MGTO)IBI HCCIICOJOBAaHUS HCOPraHUYCCKHUX BCHICCTB U MAaTCPHUAJIOB) SABJIACTCA
6a3oBoii s 6110ka «HayuHble uccieoBanus», MOATOTOBKH U CAa4d KaHAUJATCKOTO YK3aMeHa 10
CHGHI/IﬂJ’IBHOfI JUCHUITIINHE.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUIIJINHBI

Juctunnuaa «MeToibl  HCCIEAOBaHUS HEOPraHMYECKUX BEIIECTB M MaTepHaioB»
HarpasiieHa Ha (JOPMUPOBAHME Y ACTIMPAHTOB CIEAYIOIINX KOMIETEHIIHIA:
yHHBepcaabHbIX KomnereHuuii (YK):

*  CHOCOOHOCTBIO K KPUTHYECKOMY aHalIM3y M OIICHKE COBPEMEHHBIX HAyUHBIX TOCTH)KEHU,
TeHEpUPOBAHUIO HOBBIX UAEH NMPHU pEelIeHUH UCCIIEeI0BATeIbCKUX U MPAKTUYECKUX 33/1a4, B TOM
qrclie B MEXIUCIUIUTMHAPHBIX obnacTsax (YK-1);

o0menpogeccuonaabHbix komnerenuni (OIIK):
. CIOCOOHOCTBIO CAaMOCTOSITEIIBHO OCYIIECTBISATh HAYYHO-HCCIEI0BATENbCKYIO EATEIbHOCTD
B COOTBETCTBYIOLIEH MNpodeccCHOHATbHON 00JaCTH € HCIIOJIb30BAHUEM COBPEMEHHBIX METOJI0B
UCCIeI0BaHMs U MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (OI1K-1);
npodeccuoHanbHbIX koMnerenuui (I1K):
. CIOCOOHOCTBIO M TOTOBHOCTBIO BBINOJIHATh CAMOCTOSITENIbHBIC Hay4YHbIE HCCIECIOBAHUS B
npoeccuoHaIbHOM 00JIaCTH B COOTBETCTBMM C HAIPABIEHHOCTHIO MOATOTOBKH (MpoduiieM) c
UCTIOJIb30BaHUEM (pyHIaMEHTaIbHBIX U NPUKIaIHbIX qucuuiuind (ITK-1);



. CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K MHHOBAIITMOHHOM JIEATEIBHOCTH; MIOCTAHOBKE U PEIICHUIO
MIEPCIICKTUBHBIX HAYYHO-HCCIICIOBATEILCKAX W TMPHUKIAJHBIX 3aJad B paMKax HaIpaBIICHUS
(mpoduins) noarorosku (I1K-2);

B pe3yibTaTe OCBOCHUA TUCIHHUIIVIMHBI «MeToabl HcCIeT0BAHUS HEOPraHu4eCKuXx

BEIIECTB H MaTEPHUATIOB»

ACIIUPAHT JOJIZKCH:

3HAMmMb:
® MCTOAbI KPUTUYCCKOTO aHalin3a U OLICHKU COBPCMCHHBIX HAYYHBIX HOCTH)KGHHﬁ, METOJBbI
FCHCPUPOBAHHA HOBBIX I/I)Ief/'l IIpu pCIICHUH HCCIICAOBATCILCKUX M MPAKTUYCCKUX 3ajia4, B TOM
qucJIC B MCKIUCHUINIMHAPHBIX O6HaCTHX, METOJIbl COBMECTHOM Hay‘{HO-HCCHe,HOBaTGHBCKOﬁ
JACATCIIBHOCTH.

. OCHOBHBIC METO/IbI HAYYHO-HCCIICIOBATEIILCKOM JIEATEILHOCTH.
® MIPUHIUIIEI 1 KPUTCPHUU IMTOCTAHOBKH HAYYHBIX 3a/1a4.
. COBPEMEHHBIC TOJXOJbl K PEIICHHIO MPOOJIEM HEOPraHUYECKONH XHUMHH, COBPEMCHHBIC
ACIICKThI pa3BUTUA XUMHYCCKHUX HAYK.
ymembs:
® AHAJIIN3UPOBATH AJIbTCPHATUBHBIC BAapHUAHTLBI peiCHusA HNCCIICI0BATCIIBCKUX n

NPAaKTUYECKUX 3a]a4 M OLEHUBATh MOTCHIMAIbHBIE BBIUTPBIIIN/TIPOUTPHIIIN peaTU3aluid 3TUX
BapUaHTOB.

. OTIpeJIeNIATh MEPCIEeKTUBHBIC HAlpaBJIEHUs] HAyYHBIX HCCIEI0BaHMNA B MpenMeTHOH cdepe
npoecCHOHATBbHOM  JESATENIbHOCTH, COCTaB HCCIENOBATENbCKUX padoT, OINpeAessioue Hx
(bakTopsl; pa3pabaTeiBaTh MPOrpaMMy HAYYHOT'O HCCIEIOBaHMSA;, M3y4daTh HAay4yHYIO JUTEparypy,
OTEUYECTBEHHBIH M 3apyOEKHBIM OMBIT MO TEMATHKE HCCIIEOBaHUS;, PabOTaTh C HCTOYHHKAMH
MaTeHTHON MH(OPMALIMKU; MCIIOJIB30BaTh yKazaTeau MexIyHapoaHOW MaTeHTHOW Kiaccu(UKaluu
JUIsL  ONpeleleHus HHIAeKca pyOpHUKH; TPOBOAWUTH HHGOPMAIMOHHO-TIATEHTHBIM  IOUCK;
OCYLIECTBIATh OHONIMOrpaduueckue mMporecchl MOUCKa; (OpMyJIHpoBaTh Hay4HbIE THMIIOTE3bI,
aKTyaJIbHOCTb U HAYYHYIO HOBU3HY IUIAHUPYEMOTO HCCIIE0BaHUS

. UCTOJIb30BAaTh COBPEMEHHBIE HMH(OpPMAIIMOHHBIE CHCTEMBI, BKJIIOYas HAYKOMETPHUYECKHE,
nH(GOpMallMOHHbIE, TATEHTHBIE U WHbIE 0a3bl TaHHBIX U 3HAHHM, B TOM YHCJIE KOPIOPATUBHbBIE MTPU
BBINIOJTHEHUM HAay4YHBIX HWCCIIEJOBaHWM, BECTH CIIOKHBIE HAy4YHbIE HCCIEJOBAHUA B paMKax
pealin3yeMbIX IPOEKTOB;

. OpPraHM30BbIBATh  IPAKTUYECKOE HCIIOJIIB30BAHME PpE3yJbTaTOB HAyuyHBIX (Hay4yHO-
TEXHUYECKUX, SKCIIEPUMEHTAIIbHBIX) pa3pab0oTOK, B TOM YHCIE MyOIUKALIUN.
. MIPUMEHSATh COBPEMEHHBIE METOABl M METOAMKH HCCIIENO0BAaHUS CTPYKTYpbl U CTPOEHUS
BELIECTB MPHU PEUICHUH HOBBIX NHHOBALIMOHHBIX 3a/1a4.

énaoemn:
. CIIOCOOHOCTBIO MPOEKTHPOBATh U OCYLIECTBIISATH KOMITJIEKCHBIE HCCIEA0BAHNUS, B TOM YHUCIIE
MEXIUCLHUIUIMHAPHBIE
. HaBbIKAMHU  IIeJIeNOJIaraHus,  IUIAHUPOBAHUS,  peaju3aly  HEOOXOIMMBIX  BHUJOB

JIeATEIbHOCTH, OLUEHKM M  CAMOOLEHKH  pEe3yJbTaTOB  JEATEIIbHOCTH IO  PEUICHUIO
MPO)EeCCHOHATIBHBIX 3aJ1a4; TEXHOJOTHUSMH TUIAHUPOBAHUS TNMPOGECCHOHATHHOU NEATETHHOCTH B
cdepe HayuHBIX UCCIICIOBAHUIA.

® HaBbIKaMM COCTAaBJICHHA IIJIaHA HAYYHOI'0 HCCIICAOBAaHHWA; HABBIKAMU I/IH(l)OpMaIII/IOHHOFO
IMOUCKA; HABbIKaMH HAlIMCAHWA aHHOTAIlUU HAYYHOT'O UCCIICAOBAHUA

® HAaBBIKOM MMPOBCACHUA HAYUYHBIX XUMHUYCCKUX I/ICCJIC)IOB&HHﬁ.

® COBpPCMCHHBIMU MCTOAaMU U METOJJUKAMHU HUCCIICIOBAaHNUA, HABBIKAMU CO3aHUA U TTOJIB30-

BaHuAa 0a3aMu JTAHHBIX.

4. OBBEM YYEBHOM JUCHUILIMHBI U BUJIbI YYEBHOM PABOTHI



OO0mass TPyAOEMKOCTh JUCIHUIUIMHBI COCTaBISET 4 3a4eTHBIX EIUHUIIBI

(3E), 144

AKaJCMHUYCCKHUX Jaca. BpeMH IMPOBCACHUA 4 CCMCCTP 2 roaa o6yquH${.

Bua yueOHoii paboThI Bcero yacos
AyJIHUTOpPHBbIE 3aHATHSA (BCEro) 10
8 MoM qucine:

Jlexmmm (JI) 2
[TpaxTrueckue 3anstus (I1) 8
CamocrositenbHas padora (CP) 132
Bua npomexyrounoii arrecrauuu (ITA) 3ayer
2
O01masi TPy10eMKOCTD:
4acoB 144
3aYETHBIX €IUHUIL 4

5. PA3JIEJIbI JUCHUILIMHBI, C YKASAHUEM ®OPMHUPYEMBIX _
KOMIIETEHIIUU, KOIMYECTBA AKAJEMUYECKUX YACOB, BU10B YYEGHOU
PABOTbHI U ®OPM KOHTPOJIA

Ne HaunmenoBanue pa3sjaeina dopmup Buasl 3ausTuii u ®opMbI KOHTPOJIA
n/n yeMble TPYA0EMKOCTh B 4acax v TEKYILLUN
KOMITETE 4 POMEXKYTO
HIIUNA YHBIN
J | IT | CP | Bcero
1. MeTo/1bl CIEKTPOCKOITNHU VK-1,
OIIK-1
b J v
TIK-1, 30 30 TEeKYIIHI
T1IK-2
2. MeToibl paANOCIEKTPOCKOTTUN VK-1,
OIIK-1
s ‘/ C
TIK-1, 2 20 22 TEKYIIUH
11IK-2
3. Mertonbl Macc-ciektpoMerpud 1 | YK-1,
xpomarorpapuu OIIK-1, v .
TK-1, 2 30 32 TEKYILUN
T1IK-2
4. HutepdepenimonHo- VYK-1,
TG PAKITMTOHHBIE METOJIBI OIIK-1, v .
HCCIEN0OBAaHUA TIK-1, 2 30 32 TeKyliun
11IK-2
5. MeToibl 2JIEKTPOHHOM VK-1,
MHUKPOCKOIIUHU ¥ TepMorpaduu OIIK-1, v .
TIK-1, 2 2 22 26 TEKYILHI
TIK-2
HUroro: 2 8 132 142
IIpoMe:xxyTOUHAsSI aTTECTANUS 24, 3ager
HToro yacos: 144 4.
HUtoro 3E 4

6. COAEPKAHUE JUCHUTIJIMHBI




Coaep:xaHue pa3iei0B IMCHUILITHHBI

Haunmeno
BaHHe
pasaena

Conep:xanue pasaena

Metonasl
CHEKTPOCKOI
15074

Pa3znenenne noaHOro 3;J€KTPOMarHUTHOIO CIEKTPa Ha AMAMNAa30HbI. THITbI
AJIEKTPOMATHUTHOTO M3JIYYCHHUS IJIsl PA3TUYHBIX JUANa30HOB U MPOIECCHI,
MIPOUCXOSIINE MTPU MOTJIOMIEHUH WU U3ITyYEHHUH 3JIEKTPOMArHUTHOTO
u3ydeHusi. Poiib ClIEKTPOCKOMUYECKUX METO/IOB B U3yUYEHUU CTPOCHUS U
CBOMCTB BelllecTBa. Bupl CIEKTPOCKOIINHY B 3aBUCUMOCTH OT Xapakrepa
B3aUMOJICUCTBUS JIIEKTPOMATrHUTHOTO U3JTyUYEHHUSI C BEIIECTBOM:
CHEKTPOCKOMUS NoromieHus (a6copOLnOHHAs), CHEKTPOCKOIHS OTPasKEeHUs
OT MOBEPXHOCTH BEIIECTBA (OTpakaTesibHas ), CIIEKTPOCKOIUS PaCCesHUS U
CIIEKTPOCKOMUs uciyckanus (3muccuonnas). Meroa HIIBO. Teopus
xosebanuii — ocHoBa MK u Paman cniekrpockonuu. biavokssist, cpennss u
nanpHss UK o6nactu. AxktuBHbIe KoeOanus. [Ipsmas u oOpaTHas
cnektpaibHbie 3a1aun. [Ipupona YO cnexktpoB. OCHOBBI CIIEKTPOCKOIUH
KOMOMHAIIMOHHOTO paccestHus uin Paman criektpockonuu. HuzkoyactoTHbie
Kosie0aHus U MPOJI0JIbHAS aKyCTHUECKas MoJa. 3a/laul, peliaeMble ¢
noMouisio MmetogoB Y@ u Paman cnektpockonuu. [Ipeumyniectsa u
HEJI0OCTATKU METOJI0B ONTHYECKON CHEKTPOCKONUH. XapaKTePUCTUUECKUE
MoJIOCHI ToruIolieHus. Banentuelie u neopmannonusie Kosebanus. Meron
«OTIIEYATKOB MaJbLEB». [[ApMOHNYECKUN OCHUIUIATOP U €T0 YacToTa
koseOanwuii. [Ipupoma anrapmonnsma kojaebanuii. THTEHCUBHOCTD KOJIeOaHMIA.
KonmuecTBeHHBI crieKTpalibHBIN aHanu3. 3akoH byrepa-Jlambepra-bepa.
Meton 6a3ucHoi TuHUK. BiausHue pa3ianuHbiX (JaKTOPOB HA MHTEHCUBHOCTD U
IIOJIOKEHUE T10JIOC TOIIoIEeHuss. MeToa nedTepo3aMeiCHus.
YyBCTBUTENBHOCTH CIEKTPOCKOMMYECKUX METOJOB U OIIMOKHU IpU
CIEKTPAJIbHBIX U3MEPCHHUSIX.

Metonsl
PaIlOCIIEKTP
OCKOITHH

®u3nuecKre OCHOBBI SIBJICHUS AJIEPHOTO MarHUTHOTO pe3oHaHca. CHATHE
BBIPOKJICHUS CIIMHOBBIX COCTOSIHUM B MIOCTOSSHHOM MarHUTHOM MOJIE. Y CIIOBUE
AJIEPHOTO MarHUTHOT'O PE30HAHCA. 3aCEJICHHOCTh YPOBHEH SHEPIHH,
HAaCBILIECHUE, PEJIAKCAMOHHBIE MPOLECCHl U IIMPUHA CUTHAJIA. XUMUYECKUI
CIBUT U CIIMH-CIIMHOBOE paciierienue B cnekrpax AMP. Koncranra
SKpaHupoBaHus sApa. OTHOCUTETBHBIN XUMUUYECKHUI CIBUT, €0 ONpeIesieHne
Y UCI0JIb30BaHue B XUMUU. CIIMH-CIMHOBOE B3aUMOJIEUCTBUE SAEP, €r0
MPUPOJIA, YACIO KOMIIOHEHT MYJIbTUILIETOB, PACIPEICICHUE UHTEHCUBHOCTH,
paBuiIo cyMM. AHanu3 criekTpoB SIMP nepBoro u He nepBoOro NOpsAKOB.
Meto1 IBOMHOrO pe30HAHCA.

[Tpumenenune criektpoB AMP B xuMuu. TexHHKa U METOJIMKA SKCTIEPUMEHTA.
CrpyKTypHbIH aHan3. XuMudeckas nosispusanus saep. biok-cxema
criektpoMmeTpa SAMP, THUIIBI CIEKTPOMETPOB.

[TpUHIKITBEI CHEKTPOCKOTNH 3JIEKTPOHHOTO NTapaMarHUTHOTO (CIIMHOBOTO)
pe3oHaHca. Ycnosue JIIP. g-dakTop u ero 3HaueHne. CBEpXTOHKOE
pacuieruienue curnana I11P npu B3auMoAeCTBUYM C OTHUM U HECKOJIbKUMHU
anpamMu. Ynuciao KOMIOHEHT MYJIbTHIUIETA, PACIIpeieI€HNE NHTEHCUBHOCTH.
Koncranra CTC. Tonkoe pacmerienue. [lupuna muauit. [Ipunoxenne
meroaa DIIP B xumun. M3yueHne MexaHU3MOB XUMUYECKUX PEAKIIUN.
XuMudeckas noaspusanus 3JeKTpoHoB. OnpeneneHne cBOOOIHBIX PaIUKaIOB
U ApYTrUX apaMarHUTHBIX HEHTPOB. Mcnoap30BaHNe CIMHOBBIX METOK. biok-
cxema crniektpometpa IIIP, ocobeHHOCTH PKCTIEpUMEHTA, IOCTOMHCTBA U
OTpaHUYECHUS] METOMA.

MeTtonp!

MeTobl HOHH3ALNH: YIIEKTPOHHBIA yaap, (HOTOMOHU3AIIHS,




Ne | Haummeno
n/n BaHHe Conep:xanue pasaena
pasaea

Macc- 3JIEKTPOCTATUYECKOE HEOAHOPOIHOE IT0JI€, XUMUYECKAsl HOHU3ALIMSL.

cnektpometp | KomOuHMpoBaHHBIE MeTO 6. FIOHHBII TOK U CEYeHHE MOHU3AIINH.

Uu U [ToreHuunansl nosiBIIEHUsI HOHOB. BepTukalibHbIe U auadaTndeckue

xpomarorpad | JIeKTpOHHBIE epexo/bl. JucconuaruBaas HOHU3aIMs. THITBI HOHOB B Macc-

17071 cnekrpometpax. [IpuHnunuansHas cxema macc-cnekrpomerpa [emrcrepa.
dokycupyrolee JeHCTBUE OAHOPOIHOIO ITONIEPEYHOI0 MATHUTHOTO ITOJIS.
DnekrpocTaTudeckas GokycupoBka. [[BoiiHas pokycuposka. Pa3pemraromias
cuia macc-cnekrpomerpa. Monusiit ucrounuk. Cucrema Hamycka.
MonekynsipHoe TedeHHe raza. BpemsanpoiaeTHbli Macc-CIIeKTpOMETP.
KBanpynonbusliit Mmacc-criekrpoMeTp. CIEKTPOMETP HOH-LUKIOTPOHHOTO
pesonanca. [Ipumenenue macc-criekrpomeTpun. MenTudukanus BeniecTna.
Ponp paspelieHus, NOTEHIMANIO0B MOSABJICHMS, METOJI0OB HOHU3ALIUH,
MeTacTaOMIbHBIX HOHOB. Tabmuisl MaccoBbIX uncen. COOTHOIICHHE
U30TOMOB. MeTObI Ta30-KUAKOCTHON M XKHJIKOCTHOM Xxpomarorpaduu. biok
CXEMBbI MPOMBIIUIEHHBIX XpoMaTorpadoB. Buabl 1eTeKTOpoB, IpUMEHSIEMBIX B
xpomarorpaduu. Bun xpoMaTorpaMmsl B 3aBUCUMOCTH OT 0COOEHHOCTEH
U30TEPM aJCOOIIH.

4. | Untepdepen | Teopermueckne OCHOBBI pEHTTEHOCTPYKTYPHOTO aHanu3a. [ 'eomerpus
[IMOHHO- mudpaknun. YpaBHeHrne Bynbda-bperra. bonbiioi u manpiii mepuoib.
mudpakion | Meronst Jlays u Jle6as-Illepepa. CTpyKkTypHBIC 3a/1a4H, pelIiaeMbie METOIaMHU
HbIE METOJIbl | OOJBIICYTIIOBOM U MAJIOYTJIIOBOM PEHTI€HOBCKOM nudpakunu. Metoas
UCCIIEIOBaHM | dNieTpoHOTpaduu U HeHTpoHOoTrpaduu. X cX0ACTBO U pazanuue ¢ METOAOM
A peHTreHorpadum.

5. Metonanl Co3nanue mepBoro omnruueckoro Mukpockoma A. JleBenrykom. IlonsiTus
AMEKTPOHHON | paspelaroiiasi CiocOOHOCTh U YMCIIOBas aneprypa o0beKTUBa. Bo3moxkHOCTH
MUKpPOCKOIIM | ONITHYECKON MHKpockonuu. [IpocBeunBaronias u CKaHUpYOIAasl 3JIEKTPOHHAsS
uu MUKPOCKOIHUSA. TeopeTudeckre OCHOBBI M MPUHIUI PabOThl 3JIEKTPOHHOTO
TepMorpaduu | MUKpocKora. BO3MOXHOCTH MeToa 3JIEKTPOHHOW MHUKPOCKONUHU. ATOMHO-

CUJIOBAsl M CKaHUPYIOIIasi TYHHEJIbHAsE MUKPOCKOIHH.
Ocuossr MeTozioB Tepmorpaduu: ATA, ICK, TT'A u nunaromerpus.
Tepmuueckue cBoicTBa BemlecTBa. ONTHUECKUE CBETOBOBI U UX
cBeTornpoIinyckanue. [IpyunHbl CBETONOTEPH B CBETOBOJIE. 3aKOHBI TEUEHUS
(peoniorun) >KUAKOCTH U BUCKO3UMETPUYECKHE METObI. DIIEKTPUIECKHE,
Qg Qy3noHHbIE, COPOLIMOHHBIC U IPYTHE CBOWCTBA MaTeprana. MeTo bl ux
M3YUYEHHUSI.
7. MIEPEUYEHD 3AHATUH U ®OPMbI KOHTPOJISA
IlepeyeHb 3aHATHIL, TPYA0EMKOCTH U (GOPMbI KOHTPOJISI
dopma
Ne Bun |Yacel TEKYyLLET
n/| HaumeHnoBanu| 3aHAT . oH
Tema 3aHATHS (CAMOCTOSTEILHOU PaOOTHI)
I € paszzena us IIPOMEK.
KOHTpOJI
s
OCHOBBI Cp DJIEKTPOMArHUTHBIN CHIEKTp. THUIbl YO
1. | meTonoB 4 | 5NEKTPOMArHUTHOTO U3TYUYEHUS JUIsl pa3IMYHBIX
ONTHYECKOU JIMANa30HOB U MPOLIECCHI, IPOUCXOIAIINE ITPU
CIIEKTPOCKOIIU MOTJIOIICHUH WA U3JTYYEHUH 3JIEKTPOMArHUTHOTO
u (UK, yb u xp n3J1y4eHus. Posib CIEKTPOCKONMYECKUX METOJ0B B




CIEKTPOCKOIIN

)

W3YYECHUU CTPOEHUS U CBOMCTB BELIECTBA.

CP

Buibl CIGKTPOCKOIUH B 3aBUCUMOCTH OT
XapakTepa B3auMOICHCTBUS 3JICKTPOMArHUTHOTO
U3JTyYeHHS C BEIIECTBOM: CIICKTPOCKOIIHS
norJIomeHus (a0CopOIMOHHAs), CIIEKTPOCKOIHUS
OTpaKEHHsI OT TIOBEPXHOCTH BEIIECTBA
(oTpaxkarenbHas), CICKTPOCKOIUS PACCESIHUS U
CIIEKTPOCKOIHS UCITYCKAaHUsI (IMUCCHOHHAST).

YO

CP

Hcropus orkpeituss MK wusnyueHus u co3naHus
UK cnekrpansHOro asammusa. Posb poccuiickux
YYEHBIX B Pa3BUTHMU TEOpUU KoJjebaHui. Mecto
CHEKTPOCKOIIMYECKMX  METOJOB  aHaiu3a B
W3YUYEHUU CTPOCHHUSI M CBOWCTB IOJUMEPOB.

YO

CP

CHexTpOoCKONMYECKUE METO/IbI — KaK METObI,
OCHOBAHHBIE Ha B3aMMOJICHCTBHHU
ANEKTPOMATHUTHOTO U3ITy4EHUs C 00pa3IoM.
Benyiias posb METOIOB ONITHYECKOM U
PaauOCTIEKTPOCKONMY B U3YUEHUH CTPOCHUS
noauMepoB. bivkHsA, cpensss u ganbHsas UK
o0acTH.

YO, T

CP

Banenrtasie u 1eopMannoHHbIe KOJICOAHUSI.
Otnecenue nosnoc nornouenus B UK cnexrpe.
XapaKTepUCTHUUECKUE TTOJIOCHI TTOTIIOMICHUSI.
MeTo/ «OTHEeYaTKOB MANIbLIEB» B
KpUMUHAIACTHKE. IHTeTpallbHAS ONITHYeCKast
MI0THOCTh. Tpu OCHOBHBIX Xapakrepuctuku MK
TIOJIOCHI TTOTJIOIIEHHS. 3aBUCUMOCTD TIOTYIIAPHHEI
TIOJIOCHI MOTJIOIIEHHS OT (Pa30BOr0 COCTOSIHUS
nonumepa. OnpeneneHre KOHIICHTPAuN
MOTJIOIIAIOIIMX LIEHTPOB C MOMOILBIO YPaBHEHHUS
byrepa-JlamGepra-bepa. Bnusinue paznuanbix
(aKkTOPOB Ha MOTPELIHOCTh CIIEKTPOCKOMMYECKIX
U3MEPECHUM.

D

CP

JnanazoHbl IIOJIHOTO JIEKTPOMAarHUTHOTO
CHEKTpa, TMPOIECCHl TMPOUCXOIAUINE B Kaxa0M
JMana3oHe pu B3aUMOJICHCTBUU
3JIEKTPOMAarHUTHOTO U3IyYeHUs  pPa3InYHON
4acTOThl C BEIIECTBOM, Buabl cHeKkTpaibHbIX
METOJIOB HCCIIEI0BAHUSI.

YO

CP

CHexTpoCKONMYECKUE METO/IbI — KaK METObI,
OCHOBAHHBIE HA B3aUMOJICHCTBUU
ANEKTPOMATHUTHOTO U3ITy4EHUs C 00Pa3IoM.
Benymias posib METOJIOB ONITHYECKOM U
PaIUOCTIEKTPOCKONNH B U3YUEHUH CTPOCHUS
noauMepoB. bivkHss, cpensss u ganbHsas UK
o0JacTu.

YO

Metonasl
paauocIex-
TPOCKOTIMH

(stMp m 311p)

CP

OO0pa3oBaHue KOOPJMHALMOHHBIX COEAMHEHHH B
paMKax MOHHOM MOJIEIH U NPEICTaBICHUN
JIptouca. Teopust MATKUX U KECTKUX KUCIIOT U
ocHoBanuil I1upcona, ypasaenue Jlparo-
Belinanna.

YO

BasnenrtHbie 1 1eopMalMOHHBIE KOJICOAHUSI.

VO, /]




OtHecenue nosoc nornomenus B UK cnekrpe.
XapakTepucTUYECKHE MOJIOCHI MOTIIOMIECHHUS.
MeTto «0THEeYaTKOB NaJIBLIEB» B
KpUMHMHAJIUCTUKE. IHTerpanpHas onTudeckas
IJI0THOCTh. Tpu OCHOBHBIX XapakrepucTuku MK
IOJIOCHI OTJIOIIEHUs. 3aBUCUMOCTD IOy LIUPUHBI
TMIOJIOCHI MTOTJIOIIEHHSI OT (Pa30BOT0 COCTOSIHUS
nonumepa. OnpeneneHne KOHIEHTPalun
MOTJIOUIAOIIMX LIEHTPOB C MIOMOILIBIO YPaBHEHUS
byrepa-Jlam6epra-bepa. Bnusiaue pa3nuanbix
(haKTOPOB Ha MOTPENTHOCTh CIIEKTPOCKOMMYECKIX
U3MEPEHU.

CP

Jnana3zoHbl MIOJIHOTO 3JIEKTPOMATrHUTHOTO
CIEKTpa, MPOLECChl IMPOUCXOISANINE B KaXIOM
Jrana3oHe pH B3aUMO/ICHCTBUU
3JEKTPOMATHUTHOTO W3JIy4eHUS pa3InyHOMN
9aCTOTbl C BCIICCTBOM, BI/I,[[LI CIICKTPAJIbHBIX
METOJ0B MCCIIEIOBAHUS.

YO

CP

YcnoBue  AAEpHOrO  MAarHMTHOIO — PE30OHAHCA.
3aCeNeHHOCTh YPOBHEH DHEPrUM, HACHIIICHNUE,
pelaKkCallMOHHbIE IIPOLECCH M IIMPHHA CUTHAJIA.
XUMHUYeCKUI CABUT U CIIMH-CIIMHOBOE
pacuieruienne B cnekrpax  SIMP. Koncranra
JKpaHUPOBAHUS a1pa. OTHOCUTENBHBIN
XUMHYECKUA  CHBUT, €ro  ONpEICICHHE |
UCIOJIb30BaHUE B XMUMHHU.

YO

CP

[TpuHIUTIBEI CIEKTPOCKOTHH 3JIEKTPOHHOTO
MapaMarHUTHOTO (CIIMHOBOTO) pe30HaHcA.
VYcnosue OIIP. g-®akrop u ero 3HaueHuUE.
CeepxToHkoe pacuiernenue curana J11P mpu
B3aUMOJICHCTBUU C OJTHUM U HECKOJIbKUMU
siapaMu. Yncao KOMIOHEHT MYJIbTHILIETA,
pacnpenenenne "HTeHCUBHOCTH. [IIupuna nuHumii.
[Tpunoxenue metoaa 1P B xumun.

YO

CP

N3ydyeHne MeXaHM3MOB XUMUYECKHX PEAKIINMN.
XuMudeckas MoJIspU3aLysl JEKTPOHOB.
Omnpenenenre cBOOOAHBIX PAAUKAIIOB U IPYTUX
IapaMarHUTHBIX LIEHTPOB. Mcnonbp3oBanue
CIIMHOBBIX METOK. bIIOK-cXeMa ciekTpoMeTpa
OI1P, 0coGeHHOCTH IKCIIEPUMEHTA, JOCTOUHCTBA U
OTrpaHUYEHUS] METOAA.

YO

CP

OCHOBHbBIE TOHSTHS KOOPJUHAITMOHHOU TEOPHUH.
TUIB KOMITTIEKCHBIX COEIMHEHUH 110
KJacCU(UKAIIUU JIUTAH/IOB, 3apsay
KOOPJIMHAIIMOHHOMN C(hephl, YUCITY IEHTPATHHBIX
aTOMOB.

YO, T

CP

CnuH-CNIMHOBOE B3aMMOJAECHCTBHE SAEP, €T0
Hpnpoz[a, YHUCJIO KOMIIOHCHT MyJII:TI/IHJIeTOB,
pacrpeiesieHie UHTEHCUBHOCTH, MTPABUIIO CYMM.
Meron nBoriHOrO pezonanca. Ilpumenenue
criektpoB AMP B xumuu. TexHuka u MeToguKa
skcniepuMenTa. CTpYKTYpHBIA aHAIU3.

YO

Macc-

MeTo/1pI HFOHU3AIMH: DJIEKTPOHHBIN yaap,




(hoTOHOHM3AIHS, IIEKTPOCTATHIECKOE
HEOJHOPOJHOE T10JI€, XUMUYECKast HOHU3ALUS.
KomOunupoBanHbsie MeTo/ibl. TUIIBI HOHOB B Macc-
CHEKTPOMETPAX.

CP

Paspemaromas cuita Mace-criekrpomerpa. Monnsli
ncroyHuk. Cucrema Hamycka. MonekysipHoe
TE€4YeHUE Ta3a. BpeMsIpoeTHbIN Macc-
criektpomeTp. KBaapynoabHblid Macc-
cnektpomeTp. CIeKTpOMETP MOH-IIUKIOTPOHHOTO
pe3oHaHca. [IpumeHneHne Macc-CrieKTpOMETPHH.

W nenTudukaiys BemecTna.

YO

CP

Teopetuueckne ocHOBBI XxpoMaTorpaduu. MeTo sl
ra30-)KUIKOCTHON M JKUJAKOCTHOH XpomaTorpaduu.
B2XKX. biiok cxembl MpOMBIIIIEHHBIX
xpomarorpadoB. Buasl geTekTopos,
MPUMEHSIEMbIX B XxpomaTorpaduu. Bun
XpOMAaTOTpaMMBbI B 3aBUCUMOCTH OT OCOOCHHOCTEH
n3zotepM aacobimu. KauecTBeHHBIN 1
KOJINYECTBEHHBIN aHAJIN3.

YO

CHEKTPOMETPHU

CP

Paznuuue B nelicTBUM UHTETPAIbHBIX U
nuQdepeHIHaTbHBIX, KOHIICHTPAIIMOHHBIX U
IMOTOKOBBIX JETEKTOPOB. VX XapaKTepuUCTUKHU:
YyBCTBUTEIBHOCTh, FPAHUYHAS YyBCTBUTEIBLHOCTb,
WHEPLUMOHHOCTb, JIMHENHBIA JUHAMUYECKUI
JMAIIa30H, CEIICKTUBHOCTD.

U
xpoMarorpadu
s

CP

HoHbl B 2JIEKTPUYECKOM U MarHUTHBIX MOJISX.
MCTOI[I)I HOHU3aIIUH. aﬂeKTPOHHaH HOHU3anuA.
Woununzanus noneM. bomGapanpoBka ObICTphIMU
atoMamu. [lnasmennas necop6uus. Monusamus
Ja3epHOH aecopOuueil mpu coeHCTBUM MaTPUILIbI.
Honusanus 3J1eKTpOpacbUICHUEM.

YO

CP

Bpemsi-niponerHas Macc-criekTpomeTpusi. Macc-
CIIEKTpOMETpHS C pypbe-TpeoOpa3oBaHUEM.
TannemHasi Mmacc-criekTpoMmeTpus. Pazpemenue u
TOYHOCTD OIMPECACIICHUA MACCBI. Mosnou3zoTtomnHas
Macca. Mi3mepennas macca. CpeHsisi Macca.

T,P

CP

[IpuHnMnuanbHas cxeMa Macc-ClieKTpoMeTpa
Hemmncrepa. okycupyroliee 1eicTBUE
OJTHOPOJIHOTO TIONIEPEYHOT0 MarHUTHOTO MOJIS.
OnexrpocraTuyeckas Gpokycupoka. J[BoitHas
(hoKyCHpOBKa.

YO

CP

TBepabie HOCUTENH, TPEOOBAHUS K HUM.
OCHOBHBIE THIIBI HOCUTEJICH, MOAUDUITUPOBAHUE
HOCHUTENCH.

Hemnonswxkueie sxxunkue daspr st KX,
tpeboBanus k HUM. Kimaccuduxarms HXKO.
CenekTuBHOCTE. CBA3b CEJIEKTUBHOCTH C
TEPMOAMHAMHYECKUMU XapaKTEPUCTUKAMH
MTOABMKHOM M HEMTOABKHOM (a3. Beioop HXKD.

CP

[IpenmyiecTBa KanmuUIIPHON ra30BOM
xpomarorpaduu. BiusHue napameTpos
MIPOBEICHUS aHaIHM3a Ha 9P PEKTUBHOCTD

LA




paszeneHus B KanWUIBIPHONH XpoMaTorpadu.
Peakmonnas razosast xpomarorpadus. Bapuantsl
MeToza. BeicokoadexkTuBHas KuAKOCTHAS
xpomarorpadusi. OCOOEHHOCTH HUCTIONb3YEeMOn
anmapartypsl. [logBuKHbBIE 1 HETTOIBUKHBIE (Pa3bl.
AHanuTHYeCKHE BO3MOKHOCTH METO/IA.

WnTepdepen- TeopeTnueckrne 0CHOBBI pEHTT€HOCTPYKTYPHOTO
4. | ©MoHHO- 2 | anamu3za. ['eomerpus qudpakuun. Y paBHEHHE
T paKIuoH- Bynbda-bperra. bosbmoii u Masnblii mepruoabI.
HBIE METO/IbI Mertonsl Jlays u Jle6as-1llepepa.

D

HCCIIEIOBaHUS CTpyKTypHBIE 3a/1a41, pelIaeMble METOAAMU

6 | OONBIICYTIIOBOI U MajOyTJI0BON PEHTI€HOBCKOM
CP mudpakiun. MeToabl 31eTpoHorpaduu u i
HelTpoHorpaduu. X cXoICTBO U pa3inyue C
METOJIOM PEHTTEHOTpaHH.

Cp Mertoap! mosrydeHus: AUGPaKIIUOHHON KapTHHBI. 'L

CP 6 | PertreHoaudpakToMeTpHUUECKH METO/I. YO, T

CP Omnpenenenre aTOMHOM CTPYKTYpPbI IO JaHHBIM
6 | audpakiuy peHTTeHOBCKUX JIyUeH.

OCHOBHBIE CXEMBI PEHTT€HOBCKUX Kamep IS
6 | ucciaenoBaHUs MOHOKPHUCTAIUIOB U
MOJUKpHCTAILIIOB. VX cXOICTBO M
NPUHIUIHAIBHOE pa3InyHe.

CP

MeTtonpl Onrtudeckas mukpockonus. [TonsTus

5. | aNeKTpoH-HOU pasperaromiasi CHoCOOHOCTh M YUCIIOBAs anepTypa
MHKPOCKO-TTUH 2 00bekTHBa. BO3MOKHOCTH ONTHYECKOM

U TEPMO- Mukpockonuu. [IpocBeunBaroas 1 CKaHUPYOIIast
rpaduun J 3JIEKTPOHHAsI MUKpOcKonus. TeopeTnueckue KJI
OCHOBBI U TIPUHIIUAI PAOOTHI AIEKTPOHHOTO
MHKpPOCKoIia. BO3MOXKHOCTH MeTO/1a 3JIEKTPOHHOM
MHUKPOCKOIIUU. ATOMHO-CHJIOBAS U CKaHUPYIOILAs
TyHHEJIbHAs! MUKPOCKOIIUH.

Ocnossl MeTon0B Tepmorpadun: ATA, ICK, TTA
2 | u qunaromerpus. TepMuuecKue cBOMCTBa
BemlecTBa. ONTUYECKHE CBETOBOJIBI M UX
cBeTorponyckanue. [[puauHbl CBETONOTEPH B
CBETOBO/IC. 3aKOHBI T€UEHUS (PEOJIOTHH)
MKHUJKOCTU U BUCKO3UMETPUUECKUE METOIBI.

YO

[IpocBeunBaromas U CKaHUPYIOIIAsl JIEKTPOHHAS
MHUKPOCKOIIHS.

CP 6 A3

DKcrepuMeHTalIbHbIE (PAKTOPBI, BIMSIOIINE HA

P 5 | dopmy muddepeHnnaabHbIX KPUBBIX HATPEBAHHUSL.

A

CP AwmrututyaHast, ¢azosas, JlopeHiioBa 3ieKTpoHHAS
6 | mukpockomnust. JIOCTOMHCTBA H HEOCTATKH.

Onekrpuyeckue, mudPpy3noHHBIC, COPOITMOHHBIE U
CpP 5 | mpyrue cBoiicTBa Marepuaia. MeTobl UX A
W3YYEHHUSL.

Bunet 3anaruit: JI — nekunuu, C — cemunapsl, Il — mnpaktudeckue 3anstus, JI3 -
naboparopusle 3ausaTs, CP — camocrositenbHas padoTa.

dopmbl Tekymero kKoutpoist: YO - ycTHbI onpoc (cobecenoBanue), T- TectupoBanue, P -
pedepar, I1 - npoexr, /I - noxman, KJI - koncnekt aekuuu, ['/] - rpynmoBast AUCKyccusi.




®opMBI TPOMEKYTOUHOTO KOHTPOJIsI: cobecenoBanue, C3 — CUTyallMOHHBIE 33Jauu.
8. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Hcnonb3yroTes cieayromuye o0pa3oBaTebHbIe TEXHOIOTHH:

. MH(GOPMaLIMOHHO-KOMMYHUKATUBHBIE TEXHOJOTUU — JOCTYH K 3JIEKTPOHHBIM
OubimoTrekaM, K OCHOBHBIM OTEYECTBEHHBIM M MEXAyHApOJHBIM 0a3aM JaHHBIX,
MCIIOJIb30BAaHUE ayIU0-, BUIEO-CPECTB, KOMIIBIOTEPHBIX MPE3EHTAIHII;

. TEXHOJIOTUSI MPOEKTHOr0 OOydeHHs: — TPEANoJiaraeT OpUEHTAIMI0 Ha
TBOPYECKYIO0 CaMOCTOSITENbHYIO JIMYHOCTh B IPOLIECCE PELIeHUs MPOOIEMbl C IMpe3eHTaluen
Kakoro-nmuoo marepuana. OOyyaromuicss UMeeT BO3MOXKHOCTh TMPOSIBICHHS KPEaTHBHOCTH,
CHOCOOHOCTH TIOJTOTOBKM W PEAAKTHPOBAHMS TEKCTOB C WIUTIOCTPATUBHOM JNEMOHCTpaluen
COJIEpKAHUS;

. TEXHOJIOTHS] KOHTEKCTHOTO O0yYEHUS;

~———TEeXHOJIOTHsI MPOOJIEMHOr0 O0y4YeHMs — CO3/laHHuE€ NPOOJIEMHBIX CUTyalud Hu

opraHu3zanusa aKTHUBHOM CaMOCTOSTCILHOM ACATCIIBHOCTHU 110 UX Pa3pCUHICHUIO,

. TEXHOJIOTHs 00yUYeHHs B COTPYJHHUUECTBE — MEKIMUYHOCTHOE B3aUMOJIEHCTBUE B
o0pa3zoBaTeIbHOM cpele, OCHOBAaHHOE Ha MPHUHIUIAX COTPYJHHYECTBA BO BPEMEHHBIX
UTPOBBIX, MPOOJIEMHO-NMIOUCKOBBIX KOMaHJaX WM MallblX TpyMNax, C LEJIbI0 IMOJy4YeHUs
Ka4eCTBEHHOT'0 00pa30BaTEeIbHOIO MPOIYKTa;

. TEXHOJIOTHSI TECTOBOM ITPOBEPKHU 3HAHHM.

9. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIIUXCSA
ITO OCBOEHMIO JNCHUIIJIMHBI «<METO/bI NCCJIEJOBAHUA
HEOPI'AHUYECKUX BEHIECTB U MATEPUAJIOB»

9.1. XapakTepuCTHKA 0COOEHHOCTEH TEXHOJIOTHIl 00yUeHust
B YHHUBepcUTeTe
OcBoeHne 00pa30BaTENFHBIX TPOTPAaMM TPOBOAUTCS C TPUMEHEHHUEM DJIEKTPOHHOTO
oOyueHus1, TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH. J[J1s1 3TOr0 co3/ana U PyHKIMOHUPYET
JNeKTpOHHAss uWHMOpMaImoHHO oOpa3oBarensHas cpena (OUMOC), Bxmouaromas B cels
AJIeKTpOHHBIE HH(pOpManmonHbsle pecypcbl. DMOC obecneunBaeT OCBOCHHE OOYYarOIMIMMUCS
00pa3oBaTeNbHBIX MMPOTPAMM B ITOJTHOM 00BheMe HE3aBUCHMO OT MECTa HaXOXKJICHHS 00YJaIOIIHXCSl.

9.2. Oco0eHHOCTH PadOTHI 00YUAKIIETOCS 10 0CBOCHUIO JUCHUILIHHBI «MeToabl
UcciIe/I0OBAHHUSI HEOPTaHNYeCKHUX BellecTB H MAaTepHAI0B»

OOyuaromyecss NpU U3yYEHHHM Y4YeOHOM IUCHMIUIMHBI HCHOJB3YIOT 00pa30BaTEeNIbHBIN
KOHTEHT, a TaKKe METOJMYECKHe YKa3aHHs 110 NPOBEICHUIO ONPENICIICHHBIX BHIOB 3aHATHH,
pazpaboTaHHble pogeccopcko-npenoaaarenabckuM coctaBoM (I1T1C) kadenp.

VYcnemHoe ycBoeHHE YYeOHOH AMCHMIUIMHBI «METOAbl HCCIENOBaHMS HEOPTraHWYEeCKUX
BEIIECTB M MaTEepHaJIOB» IMPEAINOaraeT aKTHUBHOE, TBOPUECKOE ydacTHe OOYyYaroIlerocst Ha Bcex
JTamax ee OCBOCHHS MyTeM IUIAaHOMEPHOH paboTHI.

OOyuaromuiicss JOMKEH AaKTHBHO Y4YacTBOBaTb B BBINOJHEHUWH BHUIOB ayAUTOPHBIX
NPAaKTHYECKUX pPadOT M BHEAYJUTOPHBIX NPAKTUYECKUX PaOOT, ONpPEAETeHHBIX s ITaHHON
JucuUIUIMHEL [IpoBoaMMBIE Ha MPAKTUYECKUX 3aHATHUSAX JIENIOBBIX UTP, Pa3IMYHbIX 33JaHUN Jal0T
BO3MOXKHOCTh ~HETIOCPEJICTBEHHO IIOHATh QJITOPUTM TPUMEHEHUS TEOPETHUECKHX 3HAHWH,
u3JaraeMbIX B yueOHUKaX.

Crnenyer UMeTh B BHIy, YTO BCE pa3feibl U TEMbI TUCHUIUTUHBI «METOIbI HCCIIeTOBAHUS
HEOPraHMYECKUX BEIIECTB M MAaTepUalIOB» IMPEACTABICHBI B JUIAKTHYECKHA MPOpPadOTaHHOMH
MOCJICIOBATEIBHOCTH, YTO IPEAyCMaTPUBAET JIOTUYECKYI0 CTPOWHOCTh Kypca M IPOAyMaHHYIO
CHCTEMY YCBOCHHUS OOydalolmIMMHUCS Yy4eOHOTO MaTepHajia, IO3TOMY HeJb3s MPUCTYNaTh K
U3YYEHUIO TTOCIIEeTYIONINX TeM (pa3esioB), He YCBOMB MPEAbIIYIHX.



9.3. MeTtoanuyeckue yKazaHusi i 00y4alOLIUXCS M0 OPraHU3alUH CAMOCTOSTeIbHOM
paloThI B mpouecce 0CBOCHHUS TUCHMILINHBI «MeToAbl Hcc1el0BAHUS HEOPraHNYeCKUX
BeleCTB M MAaTEPHAJIOB

Ne BH/I padoThI KOHTPOJIb BbINOJHEHUSI
padoThbI
1. | v moAroToBKa K ayJAUTOPHBIM 3aHITHIM V' cobecemoBanune
(mpopaboTka yueOHOro MaTepuana no y4eOHoM v\ TecTUpOBaHUE
JHMTEPATYPE); v’ pelnienue
CUTYAIIMOHHBIX 33724
2. | ¥ paGora ¢ yueOHOM U HAyYHOM JTUTEPATYPOii v’ cobecenoBanue
3. |V O3HaKOMIICHHE C MaTepUAIaMH SJIEKTPOHHBIX v’ cobecenoBanue
pecypcos; v/ NIpoBEpKa pEIICHU
v’ pellieHHE 3aIaHuii, pa3MEIICHHBIX Ha 3aJJaHUM, pa3MEIICHHBIX
aeKTpoHHOM iaTdopme Moodle Ha AJICKTPOHHON
mwiarpopme Moodle
4. v’ camMocTosITENIbHAs MPOPab0TKa OTAEIBHBIX TEM v’ cobecenoBanue
yueOHOM TUCIUTUIUHBI B COOTBETCTBUH C v’ TeCcTUpOBaHME
TEMaTHYECKUM IIAHOM BHEAYTUTOPHOM
CaMOCTOSITEJILHON pabOThI
5. v/ TOJIrOTOBKA JIOKJIAJI0B Ha 33aHHbIE TEMBI v’ 10K
6. v BBINOJIHEHHE MHAMBUIYAIbHBIX JOMALIHUX v’ cobecemoBanune
3aianuii(pedepaTsl) v/ IIpoBepKa 3aJaHuii
8. v y4acTHe B HAyYHO-IIPAKTHIECKUX v IpenocTaBiIeHHe
KOH(EepEHIIHAX, CEMUHApaxX cepTHU(HUKATOB
YYACTHUKOB
9. v’ paboTa ¢ TecTaMH, BOIPOCAMH U 3aa4aMu ISt v’ TecTHpOBaHHUE
CaMOTNPOBEPKU v cobeceioBanmne
10. | v moAroTOBKa KO BCEM BHMIaM KOHTPOJBHBIX v TecTHpOBaHUE
UCIIBITAHUH v cobeceioBanne

9.4. Meroauyeckne yKazaHHus I 00yYAIOLIMXCH 110 NOATOTOBKeE
K 3aHATHSM 0 JUCHHUILVINHE «MeToAbl Hccile0BaHUsI HEOPTaHUYEeCKUX BelleCTB H

mMaTrepuajaioB»

3aHATHS MPAKTUYECKOTO THIIA TNpeIHa3HAYeHbl JJIS pacIIUpeHUs U yriyOneHus 3HaHWUN
oOywaromuxcsi 1O yd4eOHOM  jmucuuIuiiHe, (OPMHPOBAHMS YMEHUW W KOMIIETEHIUH,
NPEIYyCMOTPEHHBIX CTaHAAPTOM. B HX Xone oO0ydYaromuMmucs peaau3yercss BepupHUKaIlMOHHAS
GyHKIMS CTENEeHH YCBOEHHUS y4eOHOro maTepuana, OHU MPHOOPETaloT YMEHHUS BECTH HAy4HYIO
nuckyccuro. Kpome Toro, 1ebio 3aHsATHH SBISIETCS: TIPOBEpKa YPOBHS NOHUMAaHUS 00yUYaIOIMMUCS
BOIIPOCOB, PACCMOTPEHHBIX B YUeOHOM TUTepaType, CTETEHN U KayecTBa YCBOCHHS 00yYarOIMMHUCS
IPOrPpaMMHOTO MarepHuaia, (OpPMUPOBAaHME M Ppa3BUTHE YMEHUH, HABBIKOB TNPHUMEHEHHS
TEOPETUYECKUX 3HAHUM B peajbHOW MpaKTUKE pELIeHHs 3a/1ad, aHaiu3a podecCUOHaIbHO-
NPUKIIAJHBIX CUTYallUid; BOCIIOJHEHHE MpOOeNoB B MPOHAEHHOW TEOPETUYECKOM YacTH Kypca U
OKa3aHHs MMOMOUIN B €70 OCBOCHHHU.

OOyuarouiics JOJDKEH W3yYUTh OCHOBHYIO JIUTEPATYpy MO TeMe 3aHATHSA, U, )KeJIaTelbHO,
UCTOYHUKU M3 CIUCKA JIOTIOJHUTEIBHOW JIUTEPaTypbl, UCIOJIb3yeMble NJISl paclIupeHus oObema
3HaHUM Mo TeMe (pa3zeiy), HHTEPHET-PECYPCHI.

10. YYEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE
KapTa obecneyeHnn yuebHO-MeToaNYECKOM NUTEPaTypom
| No | ABTOp, Ha3BaHUE, MECTO M3AaHUs, U3AATEIBCTBO, IO/ U3JAHUS | Koxa-Bo | Yucio |




y4eOHOI U yueOHO-METOJMUECKON JTUTEPATYPHI 9K3€M- | acCIUpPAHTOB,
IUIIPOB | O/IHOBPEMEH.

U3yYaIOINX

JHCIUIIIHHY

OcHOBHas JuTepaTypa

1. | JlebyxoB B. ., Oxapa A. U., [Tapmouenkona JI. I1. duzuko- 1 1
xuMudeckne Metoanl ucciaenosanus. CII0.: «JIAHby». 2012,
480c. Pexxum noctyma: http://e.lanbook.com/view/book/4543/

2. | llentun O.A., Kypamammna .M. OcHOBBI MOJIEKYJIIpHON 2 1

criektpockonuu. M.: Mup. 2008. 398 ¢

3. | ®dusnueckre METO bl UCCIIEI0OBAaHUS HEOPTaHUYECKUX BEIIECTB 1 1
/ mox pen. A.b. Hukonbsckoro. M.: Akagemus. 2006, 448 c.

JlononHuTENBHAS JIUTEPATYpa

1. | bpannon /[I., Karman Y. MukpocTpyKTypa Marepuaios. 2 1
Mertoap! uccnenoBanus 1 kKoHTpossi. M.: Texnocdepa. 2006,

384 c.

2. | FOunr I'. MHCcTpyMEHTaIbHBIE METOABI XMMUYECKOTO aHAJIN3a. 1 1

M.: Mup, 1989, 608 c.

3. | KoB6a JI.M. Pentrenorpagusi B HEOpraHW4ecKOi XuMun'. 1 1

Uzp.MI'VY, 1991, 180 c.

IlepeyeHb 371eKTPOHHBIX CPeICTB 00y4eHUs

e VYuebuslii nopran BIMY;

e Hayunas snekrponHast Oubmmorexa http:/elibrary.ru/

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Kadenpa dapmaneBruueckoit xumun u papManeBTUISCKON TEXHOIOTHH, OCYIIECTBIISIONMIAs
MOATrOoTOBKY acnupaHToB mo cnennanbHocTH 02.00.01 — Heopranwveckas XUMHs, pacrojaraet

y4eOHBIMH ~ KOMHATaAMH,

KOMITBIOTCPHBIMU

Ki1acCaMu, JICKITMOHHBIMHA AyJUTOPUAMH,

000pyIOBaHHBIMU TIPOCKIIMOHHOW ammapaTypoil s JEMOHCTpAllMd TPE3eHTaluid, HabopaMu
HaTrJSIIHBIX TIOCOOMI, KOMITBIOTEPHBIMH ITPOTPaAMMaMU JIJIs1 KOHTPOJISE 3HAHHA.

HaunMeHoBaHHe crIeHAJLHBIX OMeEIEeHUI
M IIOMeNIeHH I Il CAMOCTOATEeILHOM
padoThI

OCHAIIEHHOCTE CHENHAJILHEBIX MOMEICHUH 1
MOMelleHUi J1JIs1 CAMOCTOATEIbHON PadoThI

®I'OY BO BI'MY um. H.H. bBypaenko, r. Boponex, yi. Ctynenueckasi, 10

KomMmmnberorepnsiii  kjacc

kadenpa
(hapmareBTUIeCKOn

(xomHara

245):
(dapMaleBTHYECKON  XUMHH U
TEXHOJIOTHH,
Bopounex, yi.
(Bug
JeSITEIBHOCTH: JICKIIUU M TEKYIIUI KOHTPOJIb)

Boponexckass o0macts, T.

Crynenueckas, 10 yaeOHOU

15 pabouux MecT ¢ KOMIbIOTEPaMH,
MOJKITIOYEeHHBIMU K ceTd MuTepueT. Crou amns
MpenoiaBaTesield, CTOJIbI yueOHbIe, TOCKa yuaeOHasl,
CTyNbs, HHpOpMaIMoHHbIe cTeH b, Habop
J€MOHCTPALIMOHHOTO 000PYI0BaHUS U yUeOHO-
HATISAHEIX ITOCOOUH, 00eCTIeUnBarOITHHA
TEeMAaTUYECKHUE WIIIOCTPALUU, COOTBETCTBYIOIINE
pabounm mporpaMmmam JTUCIUATUIAH —
MYJbTUMEIUHHBIA KOMIUIEKC (HOYTOYK, IIPOEKTOP,
9KpaH); YCUINUTENb sl MUKpO(hOHA, MUKPO(OH.

VYyebnble nmabopaTtopun (komnHata 231, 233,
234, 237). xadeapa (HhapManeBTHUCCKOM

1. Cnekrpodoromerp «Shimadzu UV-1800» -2

HIT.



http://elibrary.ru/

XUMHH ¥ (apMaleBTHUECKON TEXHOJIOTHH;
Boponexckass obmacte, T. BopoHex, yi.
Crynenueckasi, 10 (Bupg yaeOHOU
NEesITeNIbHOCTU: MTPAKTUUECKHUE 3aHITHS)

2. Cnexrpodoromerp CD-46 - 1 mr.
3. Ionsgpumertp - 1 mr.
4. Peppakromerp NPD-454 B2M - 3 .
5. Becsl ananutnueckue BJIP-200 -2 mr.
6. Ha6op mins TCX - 2 mir.
7. Ileub mydenpHas - 1 mr.
8. Tepmocrtar TC-80 - 1 mr.
9. Pu-metp 410 - 3 wr.
10. ®oroanexrpokosnopumerp KOK-2 -1 mr.
11.Tectep pacTBOpuUMOCTH -1 .

12. Ilpecc pyuyHOW THIPABINYECKUI PIKE
CrushIR st mpousBoicTBa TabneTOK-1 1mIT.

13. ABromaTHuecKuid  HU3MEpPUTENb  TOYKHU
mnaBiaenus SMP30 - 1 mr.

14. JlaGopaTopHblii BUXPEBOW TpaHyIsATOp —
cmecurens OBIT-020KO01- 1 mr.

15. Becwt Vibra HT 224RCE -1 mir.

16. Kommiekc ans mpoBeneHusi TBepaodazHOU
SKCTpaKIMH -1 mT.

17. JlaGoparopubie aHamuthuyeckue Becbl ATL-
80d4 AKKVYIJIADB - 2 mT.

18. Cnekrpodorometp [13-5300BU- 1.

19. Cnexrpodoromerp I13-5300Y D-1 miT.

20. DnekTpocymmiabHbIN mKad-1 mT

21. JJabopaTtopHas 6aHs-1 mT

12. OHEHOYHBIE CPEACTBA /UIs1 KOHTPOJIA KAYECTBA IIOAT'OTOBKH
MOOYJIA)

. Tekymuii KOHTPOJIb MPAKTUYECKUX 3aHATUH MPOBOJMUTCS IO MTOTaM OCBOCHHS KaXKIIOM
TEMBbl W3 pasliena y4eOHO-TEeMaTHYEeCKOro IUlaHa B BHUAEC YCTHOTO COOECENOBAaHHS, TECTOBBIX
3aJIaHUi, TPYIIOBBIX AUCKYCCHH, IOKIanoB. OIIEHOYHBIE CPEACTBA JJIsi TPOBEICHUS 3adeTra

npencrasiensl B DOC.

® HUToroBnIi KOHTPOJIb IIPOBOJUTCA B BUAC 3a4€Ta 110 AUCIUIIIIMHE B BUIC CO6CCC,Z[OBaHI/I${.
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