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1. lleau ocBOeHUNA TUCHUILIUHBI

Hensimu ocBoeHus: AUCHMILIUMHBL (Monyinsi) «CHEKTpajbHblE METOAbl aHalIW3a MaTepUalioB»
SBJIIOTCSI U3YUYEHHUE TEOPETHUECKUX OCHOB O CIIEKTPAJIbHOTO aHAJM3a, BO3MOXHOCTEH U 0COOEHHOCTEM
Pa3IMYHbIX METOJIOB PEHTI€HOBCKOW M ONTUYECKOM CIEKTPOCKOINHU, UX allapaTypHOTo obecrneueHus,
a TaKXKe OCYIIECTBICHHE NPAKTUUYECKOW TMOATOTOBKHM OOYyYarOIIMXCS MOCPEACTBOM BBIMOIHEHUS
ONpEJENIEHHbIX BUJOB paboT, CBA3aHHBIX ¢ Oynaymed npodeccuoHalbHON JAEATENbHOCTBIO U
HaIpaBJIEHHBIX Ha (pOopMUpPOBaHUE, 3aKPEIUICHHUE, Pa3BUTHE TPAKTUYECKUX HABBIKOB U KOMIIETEHLUH 11O
npoduiito 00pa3oBaTeIbHONW MPOrpamMMbl, TO €CTh NPUOOPETEHHE MNPAKTUYECKUX HABBIKOB aHAIM3a
BEIIECTBA METOJAMHU CIIEKTPAIbHOIO aHAJIN3A.

2. Mecto qucuMiuinHbl B cTpykrype OIl

JlucuMiinHa OTHOCHUTCSI K 4acTH 0Opa3oBaTesbHOM mporpammbl, (GOpMUPYEMON Yy4aCTHHKAMH
oOpazoBatenbHbix oTHomenuit b1.B.05 Ilpennaraemass mporpamMma cocTaBjieHa B COOTBETCTBHM C
tpedoBanusMu OI'OC 3+ 03.04.02 Duzuxa. Jna OCBOEHUS ITUCHUIIMHBI HEOOXOIWMBI 3HAHUS
mucuuIuinH: «MonexkynspHas ¢pusnka», «QNEKTPUYECTBO U MarHeTusm», «Pu3uka aToMa U aTOMHOTO
anpa», «KsantoBas Teopus», «Du3uka KOHIEHCHPOBAHHOIO COCTOSHUS BeliecTBa», «Dusmueckas
Kpuctayorpagus», «@Puznyeckue CBOWCTBA  KpUCTALIOBY», «OnTHUYeckass  CHEKTPOCKOIHUS»,
«IndpakimOHHbIN aHAIU3)»

Jj1 OCBOEHMSI TaHHOW JUCLMILIUHBI CTYJEHT JIOJKEH:

3HaTh: OCHOBBI KYpCOB 0OIlEH U TEOpETHUECKON (U3MKH, CTPOCHUE TBEPHABIX U KHJIKHUX Tell,
OCHOBBI 0O0IIEH XUMHHM (CTPOEHHME aTroMa, THUIbl XHMHUYECKUX CBS3€H), BO3MOXHOCTU METO/IOB
CIEKTPAJIBLHOTO aHaJIn3a.

YMeTh: 10JIb30BaThCd TEOPETUYECKUMHU OCHOBAMH, OCHOBHBIMH NOHSTHUSMHM, 3aKOHAMH U
MPUHIHUIAMU (U3HKH.

Nmerpr HaBbIKM paboOThl: ¢ MaTeMaTHMYECKUM anmapaToM (U3MKM M METoJaMU MOJIy4yeHUs
nH(pOpMaLIUK O CTPOCHUU TeJl U3 JaHHBIX CIIEKTPAJIbHOTO aHaIn3a.

Martepuan Kypca MOXKET CIY)KUTb OPHUEHTUPOM IPU U3YUEHUU psAlia CIEUUATIbHBIX TUCLUIUIMH,
TaKUX Kak (M3MKa U TEXHOJOTMHM HAHOMATEpUasoB, PU3MKA KOHCTPYKIMOHHBIX MaTepUasoB, (u3nKa
TPUOOJIOrMUECKUX MPOLECCOB, BHIMOIHEHUIO HAYYHO-UCCIIEA0BATEIBCKON pabOTHI.

3. Ilnanupyemblie pe3yJIbTaThl 00YYEeHHUs M0 AUCLHMILINHE

3.1. KomnereHunu, ¢(OPMHPOBAHUI0 KOTOPBIX CHOCOOCTBYeT [AUCUMILUIMHA (CO2NACHO
mampuye coomeemcmeusi kKomnemenyuii u cocmaeasirowux OIl)

[Ipu ocBoeHMM AMCUMILIMHBI GOPMUPYIOTCS Cleyrolne KoMneTeHuuu B cootBeTcTBuu ¢ GI'OC
BO no nanHomMy HampaBlIeHUIO TIOATOTOBKHU:

a) yausepcaibHbie (YK):

0) obmenpodeccuonansusie (OIIK):

B) npodeccuonanpubie (I1K):

IIK-3  Cnocoben evinonnsams pabomvl NO aHAU3Y HAYYHO-MEXHUUECKOU uH@opmayuu u
Dpe3yIbmamos uccie008anull 8 ceoell obnacmu Cneyuanu3ayuy, 6 mom 4ucie HaxooauWuxcs Ha CMmoviKe
Pa3uuHbIX 001acmell HayK;

IIK-5 Cnocoben 6binoaHams onepayuu KOHMPOIs, USMEpeHUs U UCNbIMAaHUus OJis GblAGNeHUs
napamempoe cocmasa, CmpyKmypbul U C60UCME MAMeEPUAIO8

IIK-6 Cnocoben ocywecmensimos KOHMPONb COCMOSAHUSA KOHMPOIbHO20, USMEPUMENbHO20 U
UCNbLIMAMENbHO20 000PYO08AHUS, 0DeCneuusams e20 N0020MoGKY U YYHKYUOHUPOBAHUE

3.2. IlepeyeHb IUIAHUPYEMbIX Pe3y1bTATOB O0y4YeHHMsl IO JAMCLHHUILIMHE, COOTHECEHHBIX C
(popmMupyeMbIMU KOMIIeTEeHIMAMH
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B pe3ynbraTe ocBO€HUS AMCUUILIMHBI O0yJarOUIUICS JOIDKEH:

3HaTB: TCOPETUICCKUEC OCHOBBI U BO3MOXXHOCTH PA3JIMYHBIX MCTOAOB CIICKTpPaJIbHOT'O aHajin3a,
anmapaTrypHoe obecriedueHue crekrpainpbHoro ananusa;.(I[1K-3, I1K-5)

YMeTh: nonuMars coBpeMeHHbIE TPoOIEMbl GU3UKM U HCIIOJIb30BaTh 3HAHUS MeToja B cdepe
npodeccronanbHoi nesrenbHocTH ( [1K-3, TIK-5);

Nmerr mpaktudeckuii onbIT/MIMETh HABBIKH: METOMMKONW BBHIOOpPA KOHKPETHOTO
PEHTITCHOCIICKTPAJIBHOTO METOAAa [JII PCIICHHA IIOCTaBJICHHOU 3aaa4yd, MCTOJaMH IIOJIY4YCHMA,
o0OpaboTku u ananuza peHTreHoBckux crekrpos (I1K-3, ITK-5, TIK-6)

4. O0beM M coiep:kaHMe TUCHUIIHHBI

O6beM QUCHMILIMHBI COCTABIIAET 3 3aueTHbIX enquHuLbl (108 akageMuyeckux 4acos).

4.1. Copepxanne AUCHHMILVIMHBI 10 pas3geqaMm (TeMaM), COOTHeCEHHOe ¢ BHIAMHM H
TPYAOEMKOCTBHIO 3aHATHI JeKIMOHHO-CEMHMHAPCKOI0 THIIA

OO6beM MHOU KOHTAKTHOW pabOThl U CaMOCTOSTEIbHON pabOThl 0Oy4aromierocs 1o JUCHUILINHE
yKa3zaH B yueOHOM IJ1aHe 00pa30BaTeIbHOM POTPAMMBI.

Ne Buael 3ansaTuid, @opMBbI TEKYILIETO
n/n Pasznea uX 00beM (s KOHTPOJISL YCIIEBAEMOCTH (110 09HOM

JMCHMILINHBI aK.Jacax, 110 O4HOI dopme o6yuerns)
bopme obyueHs)

@opMbI MPOMEKYTOUHON aTTECTAIUN

Cemectp

3aHsaThs 3aHsaThs
JICKITUOH- nabopaTopH
HOI'O THIIA Oro THIIA

1 Baenenue IToustue | 3 2
cnekTpainbHblii aHanus (CA),
knaccudukanus TunoB CA,
obnactu pumenenus CA.

2 ATOMHBII SMUCCHOHHBI U | 3 2
M30TOIIHBI  CIIEKTPAJIbHBIN
aHaJIu3

3 CrnexTpanpHbIii  aHamM3 1O | 3 2
KoJie0aTeIbHbIM UK
CIIEKTPaM MOJICKYJI

4 Meton BpaIiareabHou | 3 2
CHEKTPOCKOITUU

5 MonexkynsipHbId  aHAIK3 10 | 3 2 4 Otuer mo mabopaTopHOU
ANEKTPOHHBIM CIIeKTpaM pabote
HOTJIOIICHUS

6 dusznueckue OCHOBEHI | 3 2
PEHTI€HOCTIEKTPAIBHOTO
aHaIm3a

7 Ammapatypa, wucnoibzyemas | 3 2 2 Jokianpl
B PEHTIE€HOCIIEKTPaIbHOM
aHaJuse;
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8 MeTop1 3 2 2
PEHTT€HOCIEKTPAITIBHOTO
aHam3a: SMHUCCHOHHBIN
METO

9 AOGCcopOIMOHHBIN 3 1 Joxmaapt
PEHTI€HOCTIEKTPAJIbHBIN
aHaJIu3;

10 MuKpopeHTreHoCeKTpalibHbl | 3 3 2 Otuer mno naGoparopHOt
W aHanmu3; pabore

11 @i1yopecleHTHBII Mmeron | 3 2 2 Otuersl 1o JnabopaTopHOi
aHaJIn3a; pabore

12 ®DOTO3IEKTPOHHAS 3 2
PEHTTeHOBCKasI
CIIEKTPOCKOITHSI.

13 KonTpoiib 3 24 12 3a4eT

4.2. PazBepHyToO€ OnMcaHue COAePKAHNS JMCHMILIMHBI IO pa3aejaM (TeMaMm)
Pa3zoenvt kypca
1. Benenue Ilonarue cnekrpanbHbiii aHanu3 (CA), knaccudukauus tunoB CA, oOnactu
npumeHenus: CA.
2. ATOMHBII SMUCCUOHHBIA W M30TOIHBIA CIIEKTPAJIbHbIA aHAIN3
. CnextpanpHbIii aHanmu3 no kojedbarenbupiM UK ciektpam Mosexysn
. Meron BpamarenbHON CIEKTPOCKOIIUN
. MonexyssspHbIN aHAIU3 10 3JIEKTPOHHBIM CIEKTPaM HOTJIOIEHUS
@u3nuecKre OCHOBBI PEHTT€HOCIIEKTPAIbHOTO aHAJIN3a;
. Anmaparypa, UCIojb3yemMasi B peHTI€HOCIIEKTPAIIBHOM aHAIIN3E;
. MeToasl peHTI€HOCIIEKTPAIIBHOTO aHAIN3a: SMUCCHOHHBINA METO;
9. AGCOpOLIMOHHBIN PEHTIEHOCIIEKTPAJIbHBIN aHAN3;
10. MUKpOPEHTI€HOCIIEKTPAIIBHBIN aHAJIN3;
11. ®ayopecleHTHBI METO/ aHAJIN3A;
12.®0T0311€KTPOHHASL PEHTT€HOBCKAsl CIIEKTPOCKOIIHS.

Kpamkoe codepaorcanue pazoenos.

1. Bsenenue Ilonarue cnekrpanpHbiii ananu3 (CA), xnaccudukanus tunoB CA, obnactu
npumeHenust CA

2.  DOwmuccuonHbli CA. DMUCCHOHHBIE CIEKTpbl aToMOB U ocHOBbl CA. KauecTBeHHBI W
konuuecTBeHHbI CA. TouHocTh KonmdecTBeHHOro smuccuoHHoro CA. Wzoromnsiii CA.
W3otonnueckass W CBEXTOHKas CTPYKTypa B AaTOMHBIX U MOJIEKYJSPHBIX crekTpax. OCHOBBI
n3zotonHoro CA. Metojsl nzotonnoro CA u ux npuMeHEHHUE.

3. Mounekynsapublii ananu3 1o uHppakpacHbeiM (UK) cnekrpam. OOmiue cBeAeHHs O NPUPOIE
KoJieOaTeNbHbIX CIEKTPOB MHOTOATOMHBIX MOJeKyd. OnpeneneHue CTPYKTYpbl MOJIEKYNd 110
KojebaTenbHbIM ciekTpaM. KauecTBeHHbIN 1 konnyecTBeHHbIN aHanu3 o UK cnekrpam.

4.  Merton BpamiarenbHoi cuekrpockonuu. Teopust meroga. O0naacTu IpUMEHEHHUS.
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5. MoJiekynspHbId _aHalIM3 1O DJIEKTPOHHBIM cCIIeKTpaM mnorjiouieHus. OO0mue XapakTepuCTUKU
AJIEKTPOHHBIX CIIEKTPOB CI0XHBIX MOJIEKYJI: IOHATHE O KBAHTOBO-MEXaHUYECKOM OIMCAHUU CIIEKTPOB.
OnucaHue HIEKTPOHHBIX CIEKTPOB C IIOMOIIbIO «METAJUIMUECKON» MoJenn. XpoMOQOpHL.
AOCOpOLIMOHHBIE METOJABI aHalIM3a IO JJIEKTPOHHBIM CIEKTpaM norjouieHus. Vcnonb3zyembie
puOOPHI.

6.  Du3MyecKWe  OCHOBBl ___ PEHTIEHOCHEKTpaldbHOrO  aHanu3a:  OmpeneneHwe  MeEToja
PEHTI€HOCIEKTPAIBHOTO aHANIM3a, €r0 BUIbl. XapaKTEPUCTUYECKUH W TOPMO3HOW PEHTTEHOBCKHUI
cnektp, hopmyna Mosznu. B3anmmoneiicTBue pPEHTI€HOBCKUX JIydedl C BEIIECTBOM: TOTJIOUIEHUE U
paccesitHue peHTT€HOBCKHUX JTy4eil.

7. Anmaparypa, “crosib3yeMasi B peHTT€HOCIIEKTPAIbHOM aHaIu3e: €€ OTIMYUTEIbHbIE 0COOEHHOCTH,
CXEMbI PEHTI'€HOBCKHX CIIEKTPOMETPOB;

8. DOMHCCHOHHBIM _METOJ PEHTI€HOCHEKTPaJbHOrO aHanu3a: CBS3b MEXIYy PEHTT€HOBCKUMHU
SMUCCHOHHBIMH CIIEKTpaMU U MapUUaIbHBIMU IUIOTHOCTSMHU JIEKTPOHHBIX COCTOSAHMN. Onpenenenue
apaMeTpoB XUMHUYECKOH CBS3M U 3(PPEKTUBHBIX 3aps0B aTOMOB IO PEHTI€HOBCKUM CIIEKTpaM.
[IpocTpaHcTBeHHAss aHU30TPOINUS H3JIydeHUs. Pe30HaHCHBbIE SBJIEHUS B PEHTIEHOBCKOW SMHUCCUU
KpUCTAJIJIOB. BO3MOXKHOCTh M3y4deHMsI paclpeesieHuss XUMUYECKOro cocTaBa o0pa3lLoB M0 IIyOuHE.
PeHTreHoBckas SMHCCHOHHASI CIIEKTPOCKOIHUSI C BapHallMel SHEPTU BO30YKIAIOLIUX AJIEKTPOHOB.

9. AOGcopOLUMOHHBIA PEHTreHOCHEKTPaIbHbI aHanu3 CHeKTpbl MOIJIOIIEHUS CBOOOIHBIX aTOMOB;
Metopl OmNMCaHUsl CIEKTPOB MOTJIOLUIEHUS MHOTOATOMHBIX CHUCTEM, PEHTIEHOBCKUE CIEKTPbI
MOTJIOLEHUSI TBEPAbIX T€d M (YHKUMS IUIOTHOCTU COCTOSHUM 30HBI MPOBOJIMMOCTU. ONTUMHU3ALUSA
YCIIOBUI MOJyYEHUS! PEHTI€HOBCKUX CIIEKTPOB MOTJIOLIEHUSI.

10. MUKpOpPEHTI€HOCHEKTPAJIbHBIN aHalu3, 0COOCHHOCTHU alaparypbl, MUKPOAHAJIU3 MACCUBHBIX U
TOHKHX 00pa3lioB, METO/Ibl KOJMYECTBEHHOI0 MUKpoaHanu3a (Meroa Monre-Kapio, meron ZAF);

11. ®ayopecuentHbeiii meron ananuza (Oxe-3¢pdekt u GiayopecleHIus - OCHOBHBIE MPOIECCHI
pacnazia BO30yXJI€HHbBIX COCTOSIHUII aTOMOB C BaKaHCUSIMU BO BHYTPEHHHUX 3JIEKTPOHHBIX 000JI0YKaX.
Osxe-repexo/ibl B aTOMax: JBYXYaCTUYHBIN XapakTep, 0003HaYeHUs], SHEPrUsl U HHTEHCUBHOCTh Oxe-
nepexooB. Kackan Ocke-nepexo/ioB.., XapaKTEPUCTUKH: BbIXOJ (iayopecueHIuu (3aBUCUMOCTh
BbIXOJ]a (IYOPECUEHIIMN OT XapaKTEPUCTHK aTOMOB, KOHTPACTHOCTh CHEKTPa, OCOOEHHOCTH aHaIu3a
o creKTpaM (hIryopecIieHITnn );

12. DOTO’NEKTPOHHAS PEHTTEHOBCKAs crekTpockonus (Omucanue (GOTOIMUCCHOHHOTO TIpoliecca:
TpEeXCTyNeHyaTast U OJJHOCTyleHuaTasi Mojaeiau. ToluHa aHaTM3UpyeMOoro ¢i10s. DKCIepuMEeHTalbHas
TEXHHMKA. OJEKTPOCTaTUYECKME M  MarHuTHBIE DJEKTPOHHblE cHekTpoMeTpbl. KamuOposka
CHEeKTpOMeTpoB. (OCHOBHBIE 3aKOHOMEPHOCTH B PEHTTEHOBCKUX (OTODIEKTPOHHBIX CIEKTPaX.
Xumuyeckuit caBur. CBs3b (POTOIIEKTPOHHON CIEKTPOCKOIHMH C JIPYTMMH METOJaMH HCCIIEIOBAHMUS.
CartennuThl pEeHTT€HOBCKUX (POTOZIEKTPOHHBIX CLIEKTPOB.

5. O0pa3oBaTeibHbIE TEXHOJIOTHH
OCHOBHBIE TEXHOJIOTHU: CMEIIAHHOTO OOYYEeHHS. MOJYJIBHOTO OOy4deHUs, MpPOOIEMHOTO
oOyueHusi, TEXHOJIOTHsI BbIOOpa, MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE. IMPE3eHTAllMOHHas Tpaduka,
WHTEpPaKTUBHBIC HH(POPMAITMOHHBIC TEXHOJIOTHH.
Bce conepxanue coCTOUT U3 OAMHHAALATH MOAYJeM, KaX/bli U3 KOTOPBIX BKJIIOYAET B cels
JIEKUUH, 3aJaHUs IS TAOOPATOPHBIX 3aHATHI U CAMOCTOSTENbHON pabOThI.

6. YueOHO-MeTOANYeCKOEe 00ecnieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs

CamocrosTenbHas paboTa CTy/IeHTa MIPEANOJIaraeT:
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I. moxmroroBka K J1a0OpaTOPHBIM 3aHATHSIM, O00pabOTKa pe3ynbTaTOB J1a0OPATOPHOTO
JKCIepUMeHTa (y4eOHO-METOJAMUECKUEe pa3pabOTKU MPAKTUUYECKUX 3aHSATHH BbIIAIOTCS B
3JIEKTPOHHOM BHJIE KaXJAOMY CTYJIEHTY);

2. TOATOTOBKA CAaMOCTOSITEIBHOTO JIOKJIAAa TI0 OJJHOM M3 TMpeiaraeMbIX TEM,

JIns MOArOTOBKH TOKJIAI0B UCIOJIB3YETCA PEKOMEHI0BaHHAS JINTEPATYpPa U UHTEPHET-PECYPCHI.

7. XapaKTepl/ICTI/IKa OLCHOYHBIX CpPEACTB JIA TEKYLIEro KOHTPOJIA YCIEBACMOCTH H
HpOMe)l(yTO‘IHOﬁ arrecranmu oﬁyqaloumxcsl no JTMCHUIIJINHE

Otyet mo nabopaTopHOi paboTe mpenarnonaraet oGOpPMIICHHE BBHITOTHEHHOW BO BpeMsl 3aHATUS U
MIOJIHOCTBIO PACCUUTAHHOU JTabOpaTopHON paboThl ¢ OKOHYATEIbHBIMU PE3YJIbTaTaMH B BHJIE IPA(PUKOB,
TaONMI] U PACCUUTAHHBIX BEIMYMH, & TAKXKE TEOPETUUYECKUU OTYET IO BOMPOCAM, KOTOPBIC TAIOTCS K
K101 J1a00paTOpHO# pabOTe AJIsl JOMAIIHEH MOATOTOBKH.

CryneHTam JaroTCsi TEMBI IOKJIAJ0B M0 U3Yy9aeMOMY MaTepHaly, C KOTOPBIMH OHU BBICTYIIAIOT BO
BpeMsl JIEKIIMOHHBIX 3aHATHH. Tembl aoknaaoB Haxondarcss B npuiioxkeHun Kk PII B pazmene «Donpg
OLICHOYHBIX CPEJICTBY).

3adeT MpPOBOIUTCA B MHUCbMEHHOW ¢dopMe Mo BOMpOcaM, 3apaHee TAaHHBIM CTYIEHTaM s
JIOMAIITHEH TOITOTOBKH, KOTOPBIE OXBATHIBAIOT BCE pa3/ieiibl H3yYEHHOIO Kypca.

OreHKa «3a4T€HO» CTABUTCS MPH yCIOBUH BBITIOJIHEHUS JTAOOPATOPHOTO MPAKTUKYMa W TMOJHBIX
WJTM YaCTHUYHBIX OTBETOB HA BOIIPOC OuIieTa.

OneHka «xe 3aumeHo» CTaBUTCS MPHU YCIOBUU HE BBINOJHEHUS JJaOOPATOPHOIO MpPaKTHUKyMa, a
TaKKe YaCTUYHBIX OTBETOB Ha BOMIPOC OMIIeTA.

8. YueOHO-MeTOoaMYecKOe M HH(POPMALMOHHOE 00ecTieYeHUe TUCIHIIINHBI
OcHoBHas nuTepaTypa:

1. Kupunnosa, E.A. Meroasl cnekrpanbHOoro axamusa : yueOHoe mocobue / E.A. Kupumiosa,
B.C. Mapsixuna ; MunucrepctBo oOpa3oBanus W Hayku Poccuiickoit ®enepauuu. - OpeHOypr
OpenOyprckuit rocynapcTBeHHbI yauBepeutet, 2013. - 105 c. : Tabn. ; To ke [DnexTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=258856

2. Mapsixuna, B.C. TeopeTuueckue 0CHOBBI METOJIOB CIIEKTPAJIbHOIO aHAIU3a : yueOHOe nocodue
/ 2. 2. 2.B.C. Mapsixuna, E.A. KynaBuna, E.A. CrporanoBa ; MunuctepcTBo o0Opa3oBaHHsl U HayKH
Poccuiickoit @enepanuu, OpenOyprekuii ['ocynapcrBennsiii Yuausepcutet. - OpenOypr : OI'Y, 2016. -
135 c. : un., cxem., Tabi. - bubnumorp. B kH. - ISBN 978-5-7410-1517-9 ; To xe [DnexTpoHHBINA pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=469353

3. 3BexoB, A.A. CrnexTpajibHbIE METOABl HCCICIOBaHHWS B XUMHUM : Yy4deOHOoe mocooue /
A.A. 3BexoB, B.A. HeBoctpyeB, A.B.Kanenckuii ; MunucrepctBo oOpa3oBanust U Hayku PO,
@enepanbHOE  rOCylapcTBEHHOE — OIO/DKETHOE — 00pa3oBaTeNbHOE  YYpPEXKJIEHHE  BBICIIETO
npodeccuoHanbHOr0 00pazoBanusi «KeMepoBCKuU TOCYIapCTBEHHBIM YyHUBEpCHUTET». - Kemeporo
KemepoBckuii rocymapcTBeHHbli yHUBEpCUTET, 2015. - 124 ¢. : cxem., Tabn. - bubmuorp. B k. - ISBN
978-5-8353-1823-0 ; To xKe [DnexTpoHHbIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=437497

4. COoopHUK JTabOpaTOPHBIX PabOT MO MOJIEKYISIPHOM criekTpockonuu. Banoso. 1980

5. Bbékkep 0., Cnexrpockomus [Dnexkrponusiii pecypc] / FO. Békkep. - M.: PULL "Texnocdepa",
20009. - 528 c. - 978-5-94836-220-5. Pexum JOCTyTIa:
http://www.biblioclub.ru/index.php?page=book&i1d=88994




OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
03.04.02 duzuka
(dusuka GyHKIIMOHATBHBIX MAaTEpUAIIOB U HAHOMAaTEPUaJIOB)

6. AnanuTuyeckas XUMHUs: (PU3MKO-XMMUYECKHE M (U3MYECKHE METOJbl aHajau3a : y4yeOHoe
nocoone / W.H.Mosuan, T.C.T'opobynoBa, W.U. Eprennesa, P.I'. PomanoBa ; MuHHCTEpCTBO
obpazoBanusi u Hayku Poccuu, DenmepalibHOE TOCYIapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE
yupexaeHue  BbIcmiero  mpodeccrmoHanbHOTO  oOpasoBaHus — «KaszaHCKMUA ~ HalMOHAJIBHBIN
HCCIIEIOBATENIbCKUM TEXHOJOrn4eckuil yauBepcurer». - Kazanp : U3natensctso KHUTY, 2013. - 236 c.
: WL, Ta0J., cxeM. - bubnmorp. B kH. - ISBN 978-5-7882-1454- 2 ; To ke [ DneKTpOHHBIHN pecypc].

7. Jlykos, B.B. ®usnueckue MeTopl UCCICIOBAHUSA B XUMHH : yaeOHOe mocooue / B.B. JIykos,
N.H. lllep6akos. - PoctoB-Ha-/lony : U3marensctBo KOxHOTO dhenepanpHOoro yHHBEpcuTeTa, 2016. -

8. 216 c. : cxeM., Tabu., ui. - bubnuorp. B k. - ISBN 978-5-9275-2023-7 ; To ke [ DIeKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=461932

9. A.A.PycakoB Penrrenorpadus metayiioB u criaBoB. M. Atomuzaar. 1977

10. Mukpoananu3 u pactpoBas d1eKTpoHHas Mukpockonus . llox pen. @.Mopuc, JI.MeHnn,
P.Tuxcse. [lepeBoa mox pen.U.b. boposckoro. M. Metamyprus. 1985

11. ®usnueckue OCHOBBI PEHTI€HOCIIEKTPAIBHOIO JIOKAJIBHOTO aHAJIN34, IIEPEB. C aHIIL., IO PEL.
. b. boposckoro, ['naBHas pegakius pu3nKo-MaTeMaTHuyecKoil uteparypsl usa-sa «Haykay, 1973.

JononHuTenpHas JUTEpaTypa

1. B.II. Adonun, T.H.I'ynuuesa, JI.®.IluckyHoBa. PeHTreHOoQuyOpecleHTHbIN CHUIMKATHBIN
ananu3. HoBocubupck, 1984. 227c.

2. brnoxun M.A. MeToibl peHTT€HOCIEKTPAIbHBIX HccaeaoBanuil. M., 1959

3. A.Byapad, T./leauap. CoBpeMeHHBIE METO/IbI UCCIICNOBAHMS TOBEpXHOCTH. M. Mup. 1989

4. A.B. baxtnapoB PeHTreHocnexkTpaibHblii (DIyopeclueHTHBIH aHalu3 B T'€0JIOTHH U T€OXUMMUH.
JI.,1985. 144 ¢

5. A.T'. PeBeHko. PeHTreHocnekTpaibHbIi (UIyopeClieHTHBIN aHallu3 IPUPOIHBIX MaTepUaoB.
HoBocubupck, 1994. 264 ¢
6. M.A.bnoxun, W.I'.IlIBeliuep. PentrenocnexrpanbHblil cripaBoyHUK. M., 1982

7.A.A.babymkun, I1.A.barynun, ®.A.Kopones, JI.B.JIlesmun, B.K.Ilpokodses, A.P.Ctpuranos.
nox pen. B.JI.JIeBmmnaa Metos! ciekTpasibHOTO ananuza. M.: U3a-so MI'Y.1962.

8. Bunkos JI.B., Ilentun HO.A. ®dusnueckue metonsl ucciefoBaHus B XUMHUU: CTpPYKTypHbIE
METO/Ibl M ONITUYECKas criekTpockonus. M.: Beicias mkona. 1987

9.10.4.KyzsikoB, K.A.Cemenenko, H.b.3opoB. MeTonb! ciekrpanpHOro ananuza. M.1990

Pecypchl nH(pOpMaIMOHHO-TEIIEKOMMYHHKAIIMOHHOU ceTh «HTepHeT»:

Cucrema »5IeKTPOHHOM TOJAEpPKKUM oOpa3oBaTrenpHOro mpoiecca «MoH  yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

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

OnextponHas 6ubnmuoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cucteMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, uatepuer-6pay3zep Microsoft Edge n(unm) Yandex
Browser



OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
03.04.02 duzuka
(dusuka GyHKIIMOHATBHBIX MAaTEpUAIIOB U HAHOMAaTEPUaJIOB)

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHMIIIMHBI

VYueOHble ayIUTOPUH:

- IS TPOBEJIEHUS 3aHSITHM JIEKIIMOHHOTO THUIA C KOMIUJIEKTOM CHELMaIu3UpPOBAHHON y4eOHOMU
Me0enn W TEeXHMYECKUMHU CpEACTBaMU OOYYEHMs, CIyXallUMH JJIs [PeloCTaBJICHUsS Yy4eOHOM
uHpopmanuu O0JBIION ayUTOPUY;

- JUIsL TIPOBEIEHUS 3aHATUM CEMHUHApCKOro THUIA, KOHCYJIbTAlMM, TEKYyLIEero KOHTPOJIs U
MIPOMEXYTOUYHON aTTeCTallU ¢ KOMIUIEKTOM CIIEHUAIM3UPOBAHHON yueOHOI MeOenu U TeXHUYECKUMU
cpeacTBaMu OOy4YeHUS;

- Jlaboparopun, OCHAIIICHHAS J1a00paTOPHBIM 000pyI0BaHUEM, KOMITJIEKTOM
CHelHaTM3UpOBAaHHON y4eOHOM MeOea M TEeXHUYECKHMMH CpeAcTBaMM 0O0ydeHus (J1abopaTtopust
ANIEKTPOHOTpa@UU U DJIEKTPOHHOM  MHUKPOCKOIMH, JIabopaTOpusi  CIEKTPOCKONHH, Hay4yHO-
uccaeaoBaTeNnbekas Jadoparopust kadeapsl GyHaaMEHTaTbHON (U3UKHA U HAHOTEXHOJIOTHH. )

[Tomemienne Uisi caMOCTOSITENIBHOM PabOThI, OCHALEHHOE KOMIUIEKTOM CHEIHMaIU3UpOBAaHHON
y4eOHOU MeOenu, KOMITBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» n
obecnieuenunem poctymna B JUOC.

JleMoHCcTpalMoHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIIHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIMa, 00eCIeUnBalOIINE TEMATHUECKUE UIUTIOCTPALINH:

ABTOp(HI) padoyeil NporpaMmbl JAUCHMIUIMHBI: JIOLECHT, KaHa.(pu3.-MaT. HayK, IOIEHT
ITamkoBa T.B.

[Iporpamma paccMoTpeHa U yTBEpKIeHA Ha 3aceqaHuu Kadeapsl (pyHIaMEHTATbHOW (PH3UKH U
HaHOTexHoJoru# 28 aBrycra 2024 rona , nporokos Ne 1

[Iporpamma o6HOBIEHA

npoToko1 3acenanus kageapel Ne 1 ot «28» aBrycra 2025 1.
CornacoBaHo:

PykxoBoautens OI1 / HoBukos B.B. /

(1oamuCh)

Hpunosxcenue 1. Memoouueckue ykazanus 013 00y4arOuyuxcsa no 0C60EHUI0 OUCHYUNTUHDL

Ipunoycenue 2. @DoHO OUEHOUYHBIX CPEOCME O0Nd  NPOGEOCHUA  NPOMENHCYMOYHOU
ammecmayuu 00y4auuxca no OUCyuUnIuHe.




