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1. et ocBOEHMA AUCHMIITIUHBI

HenamMu ocBoeHHs AMCUMIUIMHBL (MOayns) «CHeKTpalbHble METOAbl aHalIM3a MaTepUalIOB»
ABJIAIOTCS U3YYEHHE TEOPETUUYECKUX OCHOB O CHEKTPAJIBLHOTO aHaIM3a, BOZMOXKHOCTEN U 0COOEHHOCTEM
Pa3IMYHBIX METOJIOB PEHTI€HOBCKON M ONTHYECKOW CHEKTPOCKONMHM, UX allapaTypHOro oOecreyeHus,
a TaKXKe OCYIIECTBICHUE MPAKTUYECKOW TMOJArOTOBKM OOYYalOUIMXCsS IOCPEACTBOM BBINOJIHEHUS
OINpEeNIeICHHBIX BHJIOB paboT, CBA3aHHBIX ¢ Oyaymied mnpodecCHOHATbHON JEATENBHOCTBIO U
HaNpaBJICHHBIX HAa (OPMHUPOBAHNUE, 3aKPEIJICHUE, PA3BUTHE MPAKTUIECKUX HABBIKOB U KOMIIETEHIIHH 110
npodpuiito 00pa3oBaTeNbHON MPOrpaMMBbl, TO €CTh HNPUOOpPETEHHE MPAKTUUECKUX HABBIKOB aHajIM3a
BELIECTBA METOJAAMM CIIEKTPAIIbHOTO aHAJIN3A.

2. Mecto qucuumiannsl B cTpykrype OIl

JlucuuiuinHa OTHOCHTCS K YacTH 00pa3oBaTEIbHON MPOTrpaMMBbl, (OPMHPYEMOH yYaCTHHKAMHU
oOpa3zoBatenbHblx oTHomeHuil b1.B.05 Ilpennmaraemas mporpamma cocTaBie€Ha B COOTBETCTBHU C
tpeboBanusiMu OI'OC 3+ 03.04.02 Dusuxa. Jig OCBOEHUS ITUCHUIUIMHBI HEOOXOIWUMBI 3HAHUSA
JUCHUIUIMH: «MouekynsapHas Qusnka», «DJIEeKTPUYeCTBO U MarHeTu3m», «Ousuka aTomMma U aTOMHOTO
aapa», «KsanroBas Teopus», «Du3MKa KOHACHCHPOBAHHOTO COCTOSIHHS BEIIECTBa», «Du3mueckas
kpuctamiorpadus», «dDusnueckue CBOHCTBA  KpPUCTALIOB», «OnTHYecKass  CIEKTPOCKOIMDY,
«JIupakimoHHBINA aHATTU3)»

JU1si OCBOCHHUS JAHHOW AMCLUIUIMHBI CTYACHT JIOJIKEH:

3HaTh: OCHOBBI KypcOB OOIICH M TEOPETHUECKON (PU3MKH, CTpOCHHE TBEPABIX U KUIKUX T,
OCHOBBI 00OLIEH XUMHUM (CTPOCHHME aTOMa, THUIBl XMMHUYECKMX CBfA3€H), BO3MOXHOCTH METOJIOB
CHEKTPAIBHOTO aHAJIN3A.

VYMeTh: MO0JIb30BaTbCd TEOPETHMYECKMMHM OCHOBAaMH, OCHOBHBIMU IOHATHSMM, 3aKOHaAMH U
NPUHIUIIAMU (PU3UKH.

VmeTrh HaBbIKM pabOTBL: C MaTEeMATUYECKMM ammnaparoM (U3MKM U METOJaMM IOJIy4eHHUs
UH(OPMALIUU O CTPOCHUH TEJ U3 JAHHBIX CIIEKTPAILHOTO aHAIN3A.

Marepuan Kypca MOXET CIIy)KUTb OPUEHTHPOM INPU U3YHYEHUU Psia CHELUAIbHBIX TUCLMILIMH,
TaKuX Kak (U3UKa U TEXHOJOTMH HAaHOMATEpUANIOB, (PM3MKAa KOHCTPYKIMOHHBIX MaTepHANIOB, (U3UKa
TpUOOJIOrMUECKUX MPOLIECCOB, BBIMOIHEHUIO HAYYHO-UCCIIEA0BATEILCKON PabOTHI.

3. [InanupyemMsble pe3yJbTaThl 00y4eHHs M0 JUCHUIINHE

3.1. Komnerenuun, ¢GopMHPOBAHMI0O KOTOPBIX CHOCOOCTBYET JMCHMILIMHA (CO2NACHO
Mampuye coomeemcemaus komnemenyutl u cocmagnsiowux OIl)

[Tpu ocBOCHMHU TUCIMILIMHBI (OPMUPYIOTCS CIEAYIONUEe KOMIETEHIIMH B cooTBeTcTBHU ¢ PI'OC
BO 1o nanHOMy HarnpaBJIEHUIO MOJTOTOBKH:

a) yausepcanbible (YK):

0) oomenpodeccuonansabie (OITK):

B) npoeccuonanpusie (I1K):

IIK-3  Cnocoben evinonHams pabomsl NO aHAIU3Y HAYYHO-MEXHUYeCKoU uHgopmayuu u
Dpe3yIbmamos Uccie008anuli 8 ceoeti 0O1acmu CReyualusayuu, 8 mom 4ucie Haxo0auuxcs Ha Cmolke
PA3IUUHbIX 0O1acmell HayK;

IIK-5 Cnocoben evinonnams onepayuu KOHMPONs, USMEPEHUs U UCNbIMAHUSA Ol 6blA61eHUs
napamempoe cocmaesa, CmpyKmypbl U C80UCHE MAMepuanios

IIK-6 Cnocoben ocywecmenams KOHMPOIb COCMOAHUSL KOHMPOIbHO20, USMEPUMENbHO20 U
ucnvlmamenbHo20 060py008anus, obecneuusams e20 N0O20MOoBKY U YHKYUOHUPOBAHUE

3.2. [lepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHMS] 1O IMCHUIIMHE, COOTHECEHHBIX C
(popMupyeMbIMH KOMIIETCHIIUSIMHU
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B pe3ynbraTe 0cBOEHUS AUCHUIIIMHBI 00yYatOLIUICS TOJKEH:
3HATh: TEOPETHUECKHME OCHOBBI M BO3MOMKHOCTH PasjIHMYHBIX METOJIOB CIIEKTPAILHOIO AHAJIN3A,
anmnaparypHoe obecnieueHue crnekTpaibHoro ananusa;.(I1K-3, TIK-5)

YMeTh: nonumars coBpeMeHHBbIE TPOOIEMbI (DU3UKH U UCIIONIB30BaTh 3HAHUS METOIa B chepe
npodeccuonansHoi nestenbHocTH ( I1K-3, I[1K-5);
Nmetr mnpakTudeckuii onbIT/IMETh HABBIKH: METOMMKOW BHIOOpA KOHKPETHOTO
PEHTIEHOCTIEKTPAJIbHOTO METOJa JUIsl PEIICHHs IIOCTABJICHHOM 3aJa4M, METOJaMH IIOJyYeHHS,
00paboTku u ananu3a peHTreHoBckux crektpos (I1K-3, T1K-5, TTIK-6)

4. O0beM H coepKaHNe TUCHUTITHHBI

O0beM JUCHHILTUHBI COCTABISET 3 3a4eTHBIX enuHUIbI (108 akageMUyecKux 4acos).

4.1. Conep:xanue JAUCHUIVIMHBI 1O pa3genam (TeMaMm), COOTHeCEHHOe ¢ BHJAAMH H
TPYAOEMKOCTHI0 3aHAITHI JIeKIIMOHHO-CEMUHAPCKOI0 THIIA

O0beM MHOW KOHTAaKTHOM pabOThl M CaMOCTOSITEIHHOM PabOThl 00yYaromerocst Mo JUCIUTIINHE
yKa3aH B yueOHOM IJIaHe 00pa30BaTeIbHOM MIPOrpaMMBbl.

Ne Buner 3ansaruii, DopMBbI TEKYLIETO

n/n Paznen HX 00BEM (B KOHTPOJISI yCIIEBAEMOCTH (110 0uHOi
JUCHUILJINHBI aK.Jacax, 1o OYHOMH dopme 06yueHs)

dbopme 00yueHms)

DopMBbI IPOMEKYTOUHOMN aTTECTAUU

Cemectp

3aHsaTus 3aHsaTus
JICKITUOH- nabopaTopH
HOT'O THIIA Oro THUIa

1 BBenenue IMonsarue | 3 2
cnektpanbHblii aHanus (CA),
knaccudukanus TunoB CA,
obnactu nmpumenenus CA.

2 ATOMHBI SMHCCHOHHBIH U | 3 2
WU30TONHBIM  CHEKTPAJIbHBIN
aHaIn3

3 CrnekTpanbHblil aHaiW3 1O | 3 2
KoJ1e0aTeIbHBIM K
CIIEKTPaM MOJICKYJT

4 Meton BpalmareiabHou | 3 2
CHEKTPOCKOIUU
5 MonekysipHblid  aHAJM3 10 | 3 2 4 Otuer mno nabopaTtopHOU
AIIEKTPOHHBIM CIEKTpaM pabore

MIOTJIOIICHHUS
6 dusznueckue OCHOBHI | 3 2
PEHTI€HOCTIEKTPAIIBHOTO
aHaJn3a

7 Anmaparypa, wucmnosib3dyemas | 3 2 2 Joxmaapt
B PEHTTEHOCTIEKTPATHLHOM
aHaJIn3e;
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8 MeTtonpl 3 2 2
PEHTTEHOCTIEKTPATBHOTO
aHaJIn3a: SMHUCCHOHHBII
METO/I

9 AOGCOpOIMOHHBIH 3 1 Jloxmapl
PEHTI€HOCTIEKTPAJIBHBIN
aHaJIu3;

10 MUKpOpEHTI€HOCIEKTPAIBHEI | 3 3 2 Otuer mno nabopaTtopHOU
i aHanmu3; pabote

11 @I1yOpeCLieHTHBIN meton | 3 2 2 OTtuersl TO J1A0OPATOPHOU
aHaJIN3a; pabore

12 DOTO3JIEKTPOHHAS 3 2
PEHTIe€HOBCKas
CIEKTPOCKOIUSI.

13 Kontpouib 3 24 12 3a4eT

4.2. PazBepHyTO€ ONIUCAHNE COJCPKAHUA TMCUMILIMHBI 10 pa3iesam (TeMam)
Pa3zoenvt kypca
1. Beenenue Ilonstue cnekrpanbbiii aHamu3 (CA), knaccudukanus tunoB CA, obnactu
npumeHenns CA.
2. ATOMHBIN YMUCCHUOHHBIN U W30TOIMHBIN CIIEKTPATbHBIN aHATN3
. CnexTpanbHbIil aHanu3 o konebarenbHbIM MK criekTpam Mosekys
. Meroa BpamareabHOM CIIEKTPOCKOIINU
. MonexynapHbIii aHaIU3 10 MIEKTPOHHBIM CIIEKTPaM MOTJIOMCHUS
. ®u3nyecKre OCHOBBI PEHTI€HOCIEKTPAIBHOTO aHAIN3a;
. Anmaparypa, UCTOoJIb3yeMasi B pEHTT€HOCIIEKTPaIbHOM aHAJIM3E;
. MeTopl peHTT€HOCTIEKTPAIbHOIO aHAJIN3a: SIMUCCUOHHBIN METO/;
9. AGCOPOIIMOHHBIN PEHTTEHOCTIEKTPATHHBIA aHAJIN3;
10. MUKpOpEHTIE€HOCTIEKTPAJIbHBIIN aHAIN3;
11. ®ayopecieHTHBI METO/T aHAJIN3A;
12.®0T031€KTPOHHAsI PEHTI€HOBCKAs! CIIEKTPOCKOIIHSL.

03N DN KW

Kpamkoe codepaorcanue pazoenos.

1. Bsenenue Ilonstue cnekrpanbhblii anamu3 (CA), kmaccudukanus tunoB CA, obnactu
npumeHenust CA

2. Dwmuccuonsnbiii CA. DOMHUCCHOHHBIE CIEKTppl aToMOB M ocHOBbl CA. KadecTBeHHBI H
konmmyecTBeHHbIH CA. Tounocth kommuecTBeHHOro smuccuoHHoro CA. MWM3oromubeii  CA.
W3oTonnueckas M CBEXTOHKas CTPYKTypa B AaTOMHBIX M MOJEKYJAPHBIX cHekTpax. OCHOBBI
n3otonHoro CA. Meroasl nzotonHoro CA U UX NpUMEHEHHE.

3.  MonekynspHeiii ananmu3 no uHppakpacaeiM (UK) crnekrpam. OOmme cBeaeHUS O MPUPOAC
KoJeOaTeNbHbIX CIEKTPOB MHOTOAaTOMHBIX MOJeKyl. OrmpeneiaeHre CTPYKTYpPhl MOJEKYJ IO
Kosie0aTeabHbIM criekTpaM. KadecTBeHHBIHN 1 KomudecTBeHHbIH aHanu3 o UK cnextpam.

4.  Mertoa BpamaTenbHOU crieKTpockomuu. Teopust Mmetoaa. O6acTu MpUMEHEHHUS.




OcnoBHas npodeccuoHanbHas 00pazoBaTenbHast IporpaMmma
03.04.02 ®usuxka
(Pusuka GyHKIIMOHATIBHBIX MAaTEPUAIIOB U HAHOMATEPUAJIOB)

5. MonekyngpHbld aHaIW3 1O 53JEKTPOHHBIM CIeKTpaM mnornomieHus. OOmue XapaKTepUCTUKH
3JIEKTPOHHBIX CIEKTPOB CIOKHBIX MOJEKYJ: OHITHE O KBAHTOBO-MEXAaHMUYECKOM ONHUCAHUM CIIEKTPOB.
OnucaHue 5SJIEKTPOHHBIX CIEKTPOB C TOMOIIBIO «METAJUIMYECKO» Mozenu. XpoMogopsl.
AOCOpOLIMOHHBIE METOABI aHallh3a MO JJIEKTPOHHBIM CIIEKTpaM TorjiomnieHus. lcmnonb3lyembie
prOOpHI.

6. @U3NYECKNE  OCHOBBI  PEHTTCHOCHEKTPAJIbHOIO  aHalIM3a: Onpenenenne  MeToaa
PEHTI€HOCTIIEKTPAIIBHOIO aHAJIN3a, €r0 BUIbL. XapaKTEPUCTUYECKUN W TOPMO3HOW PEHTTEHOBCKHUI
cnektp, popmyna Moznu. BzaumopeiicTBue PEeHTTEHOBCKUX Iyuyel C BEIIECTBOM: IMOTJIOLICHHE H
paccesiHie peHTI€HOBCKUX JTy4eil.

7. AmnmapaTypa, UCIIOJIb3yeMas B PEHTTEHOCTIEKTPATbHOM aHau3e: €€ OTIMYUTEIbHbIE 0COOEHHOCTH,
CXEMBbI PEHTI€HOBCKHX CIIEKTPOMETPOB;

8. OMHCCHOHHBI METOJ PEHTIeHOCHEKTPAIbHOro aHanu3a: CBA3b MEXAYy pPEHTTEHOBCKUMU
SMUCCHOHHBIMH CIIEKTPaMU U MapLUUAIbHBIMU INIOTHOCTSIMU 3JIEKTPOHHBIX cocTosiHui. OnpeneneHue
MapamMeTpoB XUMHUYECKOH CBS3M M (PPEKTUBHBIX 3apsSI0B aTOMOB IO PEHTTCHOBCKHM CIIEKTpPaM.
[IpocTpaHcTBeHHass aHU30TPONUS W3MyueHUs. Pe3oHaHCHbIE SBJIEHUS B PEHTICHOBCKOW SMHUCCUU
KpUCTAIIOB. BO3MOXXKHOCTh M3Y4YeHHs paclpeeNieHuss XUMUYECKOro cocTaBa oOpas3IoB MO TyOuHe.
PenTreHoBckast SMUCCHOHHASI CIIEKTPOCKOINSA € BapHallMel SHEPTrUU BO30YKIAIOIIUX 3JIEKTPOHOB.

9. AGCOpOUMOHHBIA PEHTICHOCHEKTPaNbHbIM aHanu3 CHeKTpbl MOIJIOMIEHUS CBOOOIHBIX aTOMOB;
MeTopl ONMUCaHUSl CIEKTPOB IOIJIOUIEHHSI MHOTOATOMHBIX CHCTEM, PEHTIC€HOBCKHE CIEKTpbI
MOTJIOMIEHUST TBEPIBIX TeT M (PYHKIHS TUIOTHOCTH COCTOSHHUI 30HBI MPOBOAMMOCTH. ONTHMH3AIUSL
YCIJIOBUH MOJTYUYEHHS] PEHTIT€HOBCKUX CIIEKTPOB IOTJIOLICHHUS.

10. MUKpOPEHTIeHOCTICKTPAIbHBIA aHAIN3, OCOOCHHOCTH alIapaTypbl, MUKPOAHAJIN3 MAaCCUBHBIX H
TOHKHUX 00pa3lioB, METOAbI KOJIMYECTBEHHOT0 MUKpoaHanu3a (Metoq Mounte-Kapno, meton ZAF);

11. ®ayopecnenTHbii Meton anamuza (Oxe-3¢pdekT u (IyopecleHIus - OCHOBHBIC IMPOIECCHI
pacmaga Bo30yKIEHHBIX COCTOSIHUI aTOMOB C BaKaHCHSMHU BO BHYTPEHHHX 3JIEKTPOHHBIX 000JIOYKAX.
Oxxe-mepexo/ibl B aTOMax: ABYXYAaCTUYHBIA XapakTep, 0003HAUECHUS, SJHEPTHUs U UHTEHCUBHOCTH Oxe-
nepexonoB. Kackan Oske-nepexoioB.., XapaKTEPUCTHKHU: BBIXOJ (IyopecleHInu (3aBUCHMOCTb
BbIXOa (IyOpECUEHIIMN OT XapaKTepUCTHUK aTOMOB, KOHTPACTHOCTh CIEKTPa, OCOOEHHOCTH aHajIu3a
0 crieKTpaM (IyOpecleHITUN ),

12. POTO’NEKTPOHHAS PEHTIeHOBCKas crekTpockonus (Omnucanue (GOTOIMUCCHOHHOTO Tpoliecca:
TpPEXCTYNEHYaTasi U OAHOCTYNEeHYaTast MoJeNH. ToJIMHA aHATU3UPYEMOTO CII0sl. DKCIIEpUMEHTaIbHAas
TEXHMKa. OJEKTPOCTaTMYECKUEe M MarHuUTHbIE 3JEKTPOHHBIE crekTpomeTpbl. KanuOposka
creKTpoMeTpoB. (OCHOBHBIE 3aKOHOMEPHOCTH B PEHTTEHOBCKHUX (DOTORIEKTPOHHBIX CHEKTpax.
Xumudeckuit caBur. CBsa3b (GOTOIIEKTPOHHON CIIEKTPOCKOIHMH C APYTMMH METOJaMH HCCIICIOBAHMUS.
CaTemuThl peHTT€HOBCKUX (DOTOAIEKTPOHHBIX CIIEKTPOB.

5. O0pa3oBaTesbHbIE TEXHOJIOTHU
OCHOBHBIE TEXHOJOTHWH: CMEMIAHHOTO OOy4YeHHS. MOIYJIBHOTO OOydYeHHs, HPOOIIEMHOTO
o0yueHHsI, TEXHOJOTHs BbIOOpa, MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHbIE. MpPE3eHTAllMOHHAs Tpaduka,
MHTEPAaKTUBHbIC HHPOPMAIIMOHHBIE TEXHOJIOTHH.
Bce conmepkanue COCTOMT M3 OAMHHAALUATH MOAYJIeH, KaXIblii U3 KOTOPBIX BKIIOYAET B ceOs
JICKINH, 3adaHuUs IS JJAOOPATOPHBIX 3aHATHH M CAMOCTOSATEIIFHON pabOTHI.

6. YueOHO-MeTOANYeCKOe o0ecneyeHHe CaMOCTOATEILHOH padoThl 00y4arommuxcst

CamocrosTenpHas pa60Ta CTYACHTA IIPCAII0JIaracT:
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1. moaroroBka K J1a0OpaTOpPHBIM 3aHATHAM, OOpabOTKa pe3ynbTaTOB J1IA0OPAaTOPHOTO
IKCIIepUMeHTa (yu4eOHO-METOUYECKUE Pa3padOTKU TMPAKTHUECKUX 3aHITHH BBIAAIOTCS B
DJIEKTPOHHOM BHUJIC KaXKJIOMY CTY/ICHTY);

2. TOJATrOTOBKA CaMOCTOSITEIILHOTO JIOKJIa/Ia T10 OJHOM M3 MpeiaraéMbIX TeM,

J1J1s OATOTOBKY JIOKJIaIOB UCIIOJIB3YETCsl PEKOMEHIOBaHHAS JIUTEPATypa U HHTEPHET-PECYPCHI.

7. XapakTepuCTHKA OIEHOYHBIX CPEACTB /AJsl TEKYylero KOHTPOJS YCIeBaeMOCTH W
MPOMEKYTOYHOI aTTecTANMU 00y4AIOIIMXCS M0 TUCHUINIHHE

Otuet mo nabopaTopHOii paboTe mpesmnonaraeT opopMIeHHE BBITOJTHEHHON BO BpeMs 3aHATHSA U
TIOJTHOCTBIO PACCUUTAHHOM JIAOOPaTOpHOU pabOThl C OKOHYATEIILHBIMU PE3yJIbTaTaMH B BUJIE TPa(UKOB,
Ta6J'II/III U paCCYHUTAHHBIX BCIWYHH, 4 TAKXKC TeOpeTI/I‘-IeCKI/Iﬁ OTYCT 10 BOIIpOCaM, KOTOPBIC HAKOTCA K
KaX/10¥ 1a00paTOpHOit paboTe AJis TOMAINTHEH MOrOTOBKH.

CTYIIGHTEIM JAar0TCA TEMbI JOKJIAA0B IO U3y4YaCMOMY MaTcpuaily, C KOTOPbIMHA OHU BBICTYIIAIOT BO
BpeMsl JICKIIMOHHBIX 3aHSITHH. Tembl OKJIAN0B HaxonsaTcs B mpwiokeHud k PIT B pazmene «DoHp
OIICHOYHBIX CPEJICTBY).

3aueT MPOBOAWTCS B MUCBMEHHOW (opme MO BOIpocaM, 3apaHee MAHHBIM CTyJIEHTaMm s
JIOMAITHEH MOATOTOBKH, KOTOPBIE OXBATHIBAIOT BCE Pa3Jieibl H3yUYEHHOTO Kypca.

OrneHka «3a4TeHO» CTAaBUTCA MPHU YCIOBHH BBINOJHEHUS JTaOOPATOPHOTO MPAKTUKyMa M MOTHBIX
HJIM YaCTHUYHBIX OTBCTOB HAa BOIIPOC GI/IHCTa.

O1eHKa «He 3aumeHo» CTaBUTCS MPH yCIOBHM HE BBIMOJHEHHS Ja0OpaTOPHOTO MPAaKTHKyMa, a
TAaKKC YaCTUYHBIX OTBCTOB HAa BOIPOC 6HHeTa.

8. YueOHO-MeTOoAMYecKOEe M HH(POPMALIMOHHOE 00eceYeHUe TUCIUIIMHBI
OcHoBHas auTeparypa:

1. Kupminosa, E.A. MeTonbl criekTpaibHOro aHanu3a : ydeOHoe mocobue / E.A. Kupumiosa,
B.C. Mapsixuna ; MunucrepctBo obOpa3oBaHuss U Hayku Poccuiickoit ®epeparmu. - OpenOypr
OpenOyprckuii rocynapcTBeHHbIl yHuBepeutet, 2013. - 105 c. : Tabmn. ; To xxe [DnexkTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=258856

2. Mapsxuna, B.C. Teopetnueckue 0CHOBBI METOJIOB CIIEKTPAJILHOTO aHANIM3a : y4eOHOe mocooue
/ 2. 2. 2.B.C. Mapsixuna, E.A. Kynasuna, E.A. CtporanoBa ; MuHUCTEpCTBO 00pa3oBaHUs M HAyKU
Poccutiickoit ®eaepannn, Openoyprckuii 'ocynapctBennsiii YauBepcuteT. - OpenOypr : OI'Y, 2016. -
135 c. : un., cxem., Tabi. - bubnuorp. B kH. - ISBN 978-5-7410-1517-9 ; To xe [DnekTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=469353

3. 3BekoB, A.A. CnexTpanbHble METOAbI HUCCIEAOBAaHHS B XUMHHM : y4yeOHoe mocobue /
A.A. 3BexoB, B.A. Heoctpyes, A.B.Kanenckuii ; MunucrepctBo oOpazoBaHuss u Hayku PO,
denepanbHOe  rocylapcTBEHHOE — OMOKETHOE ~ 00pa3oBaTelNbHOE  YUPEXKICHHE  BBICIIETO
npodeccuoHaibHOTO 00pa3zoBaHus «KemMepoBCKuii TOCyIapCTBEHHBIH YHUBEpCHTET». - Kemeporo
KemepoBckuit rocynapcTBeHHbIil yHUBepcuTeT, 2015. - 124 c. : cxem., Tadi. - bubmuorp. B kH. - ISBN
978-5-8353-1823-0 ; To Ke [DneKTpOHHBIN pecypcl]. -
URL:http://biblioclub.ru/index.php?page=book&id=437497

4. COopHUK JTabOpaTOPHBIX pabOT MO MOJIEKYJISIPHON criekTpockonuu. MiBanoBo.1980

5. Béxkep 0., Cnextpockomnus [Dnexkrponnsiii pecype] / 0. békkep. - M.: PULI "Texnocdepa”,
2009. - 528 C. - 978-5-94836-220-5. Pexum JocTyna:
http://www.biblioclub.ru/index.php?page=book&id=88994
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6. AHanuTHyeckass XUMHSA: (U3NKO-XUMHUYECKHE W (U3UYECKHE METOIbl aHaiu3a @ ydeOHoe
nocoone / W.H. Mosuan, T.C.IT'opOGynoBa, W.U. EprenseBa, P.I'. PomanoBa ; MuHHCTEPCTBO
obpazoBanusi u Hayku Poccuu, dDenepanbHOe TOCYAapCTBEHHOE OIOKETHOE 00pa3oBaTelbHOE
yupexxieHue  Belcumiero  npodeccuoHanbHoro — obpazoBaHus — «KazaHCkuii  HalMOHAIBHBIN
HCCIIEIOBATENbCKUN TEXHOIOTHUeCKUi yHUBepcuTeT». - Kazanp : U3natenscreo KHUTY, 2013. - 236 c.
: W, Ta0u1., cxeM. - bubnuorp. B kH. - ISBN 978-5-7882-1454- 2 ; To xe [DnekTpoHHBII pecypc].

7. Jlyxos, B.B. ®usndeckne METOABI MCCIENOBaHUA B XUMHH : yueOHOe mocodue / B.B. JIykos,
W.H. Hlep6axos. - PoctoB-Ha-LlonHy : M3narensctBo KOxHOTO (enepanpHoro ynusepcurera, 2016. -

8. 216 c. : cxeM., Tabi., wi. - bubmuorp. B kH. - ISBN 978-5-9275-2023-7 ; To xe [ DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=461932

9. A.A.PycakoB Pentrenorpadus meramion u criaBoB. M.Atomusaar. 1977

10. Mukpoananu3 u pactpoBas 3iekTpoHHas Mukpockonus . Ilon pen. ®.Mopuc, JI.Menu,
P.Tukcne. IlepeBon mox pen.M.b. boposckoro. M. Meramnyprus. 1985

11. ®dusnueckue OCHOBBI pEHTTEHOCIEKTPAIBHOTO JIOKAJIBHOIO aHAIN3a, IEPEB. C aHII., IO PeNl.
. B. Boporckoro, ['maBHast pegakius GuU3NKo-MaTeMaTHIECKOM TUTepaTyphl u3a-Ba «Hayka», 1973.

JononHuTenpHas JUTEeparypa

1. BII. Adonun, T.H.I'yauuea, JI.®.IluckyHoBa. PeHTreHOGIIyOpeCEHTHBIN CHIMKATHBIN
ananmus. HoBocubupck, 1984. 227c.

2. bnoxun M.A. MeToibl peHTT€HOCTIEKTPaIbHBIX HccaeaoBaHui. M., 1959

3. A.Bynpad, T.demuap. CoBpeMeHHBIE METOIBI UCCIIEIOBaHUS MOBepxHOCTH. M. Mup. 1989

4. A.B. baxtnapoB PeHTreHOCHEeKTpalbHbINi (hIyOpECIEHTHBIN aHaIN3 B T€OJOIMHU U T€OXUMMHU.
JI.,1985. 144 ¢

S. A.T'. PeBenko. PeHTreHOCTIEKTpaibHbIN (IIyOpeCLEeHTHBIN aHaIN3 MPUPOIHBIX MAaTEPHAJIOB.
HoBocubupck, 1994. 264 c
6. M.A.bnoxun, W.I'.IlIBelinep. PeHTreHocnexkTpanbHblii cipaBOYHUK. M., 1982

7.A.A.babymkun, I1.A.barynun, ®.A.Kopones, JI.B.Jlemun, b.K.IIpokodses, A.P.Ctpuranos.
nox pexn. B.JI.JIepuinna Meroasl criektpansHoro ananusa. M.: U3n-so MI'Y.1962.

8. Bunkos JI.B., Ilentun FO.A. ®usnueckue MeTonbl MCCIEAOBaHHUS B XUMUU: CTPYKTypHBIE
METO/bI U ONTHYECKas criekTpockonus. M.: Beicias mkoina. 1987

9.10.41.Ky3skoB, K.A.Cemenenko, H.b.30poB. MeToap!l ciekTpaipHoro anaiauza. M.1990

Pecypcbl nHpOpMaIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTh «THTepHeT»:

Cucrema d3JEKTPOHHON TOJIEPKKH 0oOpa3oBareiapbHOro Tmpomecca «Moil  yHUBEpPCHTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbubie 6a3bl JaHHBIX U MHOOPMAITHOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcurerckas Onbnuorteka onnaitn» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnekrponHas o6udmmoreka MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

OnextponHsiii katanor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe oOecrieuenue: omepanuoHHas cucrteMa Microsoft Windows, maker o¢HCHBIX
nporpamMm Microsoft Office u(umm) LibreOffice, unrepner-6paysep Microsoft Edge n(unum) Yandex
Browser
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9. MaTepuajbHO-TeXHHYeCKOe o0ecrieyeHne I CHHIIIHHbI

VY4eOHble ayAUTOPUH:

- JUIsl TIPOBEJCHMS 3aHATUH JIGKLIMOHHOTO THUIA C KOMIUJIEKTOM CHELMATU3UPOBAHHON ydueOHOM
MeOenn W TEeXHUYECKHMHU CpEICTBaMU OOYyYeHHMs, CIy>KallMMHM Il IpPEJOCTaBIEHUs yuyeOHOU
uH(bopMaIuu O60bIION ayJUTOPHH;

- JUIs TpPOBEICHUS 3aHATHM CEMUHApCKOro THUIMA, KOHCYJbTAlMil, TEKYyIIEero KOHTPOJI U
POMEKYTOUYHOM aTTeCTAallMM ¢ KOMIUIEKTOM CIEIMAIU3UPOBAHHOM yueOHON MeOenu U TeXHUUYEeCKUMHU
cpelcTBaMu O0yUYEHUs;

- JlaGopatopuu, OCHAILIEHHAs 1a00paTOPHBIM 000py10BaHUEM, KOMIUIEKTOM
CHCIMATU3UPOBAHHON y4eOHOW MeOenn W TEeXHHYECKHMH cpencTBamMu oOyueHus (Jraboparopus
ANIEKTPOHOrpauu U DJIEKTPOHHOH  MHUKPOCKOMMHM, J1IaOOpaTOpUsl  CHEKTPOCKONUH, HAy4yHO-
uccieoBaTeNnbeKas Jaboparopus kageapsl pyHaaMeHTaIbHON (PU3UKU M HAHOTEXHOJIOTHH.)

[TomemieHne i caMOCTOSATENbHOM pabOThl, OCHAIIEHHOE KOMIUIEKTOM CIELUAIN3UPOBAHHON
y4eOHOU MeOenu, KOMIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «uTepHeT» u
obecrneuennem noctyna B DOC.

JIeMOHCTpallMOHHOE 00O0pYy/IOBaHUE U Y4YEOHO-HAIISIIHbIE MOCOOMS Ul 3aHATUH JIEKIHOHHOIO
TUNa, o0ecreynBaroIIie TEMaTHUYeCKUe UIUTIOCTPALIUU:

ABTOp(bI) paboueii nmporpaMmbl JMCHMIIMHBI: JIOIICHT,  KaHJI.QHU3.-MaT. HayK, IOLEHT
ITamxkosa T.B.

[Iporpamma paccMOTpeHa M YTBEp)KJCHa Ha 3acedaHuu Kadeapsl QpyHIaMEHTaTbHONH (QHU3UKH U
HaHotexHojoruit 31 aBrycra 2023 roga , mpotokos Ne 1

[Iporpamma oOGHOBIIEHA

MIPOTOKOJI 3acenanus Kapeapst Ne OT « » 20 T
CornacosaHo:
PykoBoaurens OI1 1.0. ®amunusg

(moamnuce)

Hpunoxcenue 1. Memoouueckue ykazanus 01sa o0y4arOujuxcsa no 0C60eHUI0 OUCYUNTUHBL

IHpunoxcenue 2. Dond ouyeHouHvix cpeocme 011 HPOGEOECHUA  NPOMENHCYMOUHOU
ammecmayuu 00y4aruuxca no OUCYUNIUHE.




