MHUHUCTEPCTBO HAV)’KM l{ BbICLHEI'O OBPA3OBAHMUA
POCCUUCKOHU ®EJAEPALINH
benepanbHOe rocynapcTBeHHOe 010 PKeTHOE 00pa3oBaTesibHOE YUpekKICHHE
BbICIIIEr0 00pa3oBaHUs
«APKYTCKUMN N'OCYJIAPCTBEHHBI YHUBEPCUTET»
OI'BOY BO «UT'Y»

Kadenpa anaauruyeckoi XHMHH

YTBEPXJIATO
JlekaH , Buabmc A.N.

« QJ@//W 2019 1

7%y G/éﬂ/"iugpf

Pabouyasi nporpaMmma QuCUHNJIHHBI

Haumenosanue aucuumivibel b1.B.JIB.07.01 «PeHTrenocnexkrpaJjibHbie
MeTO/Ibl AaHAJIH3A »

Hanpasnenue noarotoBku 04.03.01 — «Xumus»
HanpaBieHHOCTh OANOTOBKH: TeopeTuyecKasi ¥ MpUKJIaHasi XUMHus

KBanudukanus BbITyCKHUKA - Oakanasp
®opma 00yueHust o4Has

CornacoBano ¢ YMK PexoMeH0BaHO Kadeapoi:
XMMHUYECKOTro (akyjbTera aHAJIMTUYECKOW XUMUHU
[Tpotokon Ne / ot « &4 .» ceer) e 2019 T. [lporokon Ne _/ or«Jy » pf 2019T.

y o

¢ AW 3as. kapeapoir’/~  Ilpoiimaxos A.l.
WUJIbM Kad IIE/{ poiin

WUpkytck 2019 r.



10.

Conep:xxanue

Henu u 3aga4n IMCUMIJIMHBI:
MecTo 1McHUNIMHBI B CTPYKTYpe ONoM BO
TpeOoBaHus K pe3yJibTaTaM 0CBOEHHS AU CHUIIMHBI

CoaepikaHue M CTPYKTYpPa IMCHUIIIHHBI

4.1. Copep:xanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 T€MaM, ¢ YKa3aHHueM
BH/I0B Y4eOHBIX 3aHSITHH M OTBEJCHHOI'0 HA HUX KOJINYeCTBa
aKajgeMH4YecKHX YacoB

4.2. Il;1an BHeayIMTOPHOI CaMOCTOSITEIbHON PadoThl 00y4arOIIUXCH MO
AUCHUILINHE

Conepxanue y4eOHOro MaTreprasa JMCHUUILINHBI
ConeprkaHue pa3iesioB ¥ TEM JUCIUIUIHHBI.

Ilepedyennb 1a0opaTopHBIX padoT

Meroanueckue yka3aHus [0 OPraHU3alui CAaMOCTOSTEIBHON PabOTHI CTYACHTOB
[IpumepHas TeMaTuKa KypcoBbIX paboT (MIPOEKTOB) (npu Hanuuuu).

KypcoBsie paboThI HE TPEIYCMOTPECHEI

Y4eOHo-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecedyeHue TUCIHILIMHBI
(MoayJinn)

OcHoBHas nuTepaTypa

JlononHuTeNbHAS yueOHAas IUTepaTypa.

CrpaBouHbie 0a3bl pEHTTEHOCTICKTPATbHBIX JTaHHBIX.

MarepuajibHO-TeXHHYeCKOe o0ecrieyeHue U CIUITHHbI
Oo0pa3oBaTejibHbIE TEXHOJIOTHHI

OueHoYyHbIE MAaTEPHAJBI AJISl TEKYIIEr0 KOHTPOJIA H MPOMEKYTOYHOM
arrecTanuu

Temsl 1)1 TOATOTOBKH K KOJUIOKBUYMY

IIpuMepHBIii IEpeYeHb BOIIPOCOB K 3K3aMEHY 110 Kypcy «PeHTreHoCneKTpabHbIe
METO/Ibl aHAIU3a»

Marepuains! 1y IPOBEAEHUS TEKYILIEro U IPOMEKYTOUHOIO KOHTPOJISL 3HAHUU
CTYICHTOB:

[Tnanupyemble pe3yabTaTbl 00ydeHus st GOopMUPOBAHUS KOMITETCHIUH
Kpurepuu onieHuBaHus pe3yabTaToB 00y4eHUs



1. Ilenau u 3aga4u AMCHMIIMHBI:

Ilean: NO3HAKOMWUTHL CTYIEHTOB C TEOPETUYECKHMMHM OCHOBAMH, BO3MOYKHOCTSIMHU,
001acThI0  NPUMEHEHHMS  PEHTTCHOCHEeKTPAIbHBIX  METOJOB  aHalu3a,  almaparypoi,
METOANYECKUMU ITOAXO0AAMH, HABBIKAMHU ITPAKTUYECKOrO IIPUMEHECHMUS.

3agaumM: - MO3HAKOMHUTH CTYACHTOB C TEOPETUYECKMMHU OCHOBAMU BO30YXICHHS U
PETrUCTpallud PEHTICHOBCKUX CIEKTPOB; € (akTopaMu, BIUSIONMMH Ha 3aBUCUMOCTH
AQHAJUTUYECKOTO CUTHAJIA OT COJIepKaHUSI KOMIIOHEHTOB U JPYTUX XapaKTEPUCTUK HCCIIETyEeMbIX
00pa31oB; ¢ npuéMamu y4€ta WK ocinalOiIeHHs UX BIUSHUS Ha aHATUTUYECKUIN CUTHAI.

2. Mecrto nucuuimuinabl B ctpykrype OIIOITI BO
2.1. YueOnas mucuurmHa «PeHTreHoCTeKTpaibHbIe METOABl aHAIM3a» OTHOCHUTCA K K
4acTH, cbopMI/IpyeMOﬁ Y4aCTHUKaMH 06p330BaTeJILHLIX OTHOIIICHUM, Kypc IO
BBIOODY.
2.2. JIna wm3ydeHUs: NaHHOW Y4eOHOW IJUCIUIUIMHBI HEOOXOJMMBlI 3HAHUS, YMCHHUS H
HABBIKH, OPMUPYEMBIC TTPEIIIECTBYIONUMU JTUCIUTTHHAMHE.

Nen/m | Kog AuCHMIUIMHEI HaunmenoBanue npeamecTByOMUX
JUACIATUTHH
1. b1.0.17 AHanuTnyeckast XUMHS
2. B1.0.15 OO1as XuMus, XUMHUS HEMETAIIOB
3. b1.0.30 CtpoeHue BenecTna
4, b1.0.31 KBaHTOBas Mexanuka
5. b1.0.22 NudopmaTrka v BEIYMCIUTENbHAS TEXHUKA
6. b1.B.02 MareMatnueckast TEOpHUs IKCIIEPUMEHTA

2.3. IlepedeHp MoCHeAyOMMX Y4eOHBIX MUCIUIUIMH, ISl KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUS U HaBBIKH, POpMUPYEMbIC TaHHON yU4eOHOW TUCIMIUIMHOMN:
MOJTyYEHHBIC 3HAHMS, YMEHUS ¥ HAaBBIKM HEOOXOAMMEBI MPU JAIbHEUIIEH paboTe B CIEIYIONINX
cdepax nmpodheccCHoOHATBHON NESTETFHOCTH: aHaIU3 BEIIECTBA MMPUPOTHBIX M TEXHOTCHHBIX CPEII;
KOHTPOJIb Ka4eCTBa MPOMBINUICHHON poAyKiuH. [Ipy BRIMONHEHNN KBATU(UKAIIMOHHBIX padoT,
MIPOJIOJDKCHUN O0YUYCHHSI B MarucTparype.

3. TpeGoBanus k pe3yJibTaTaM OCBOCHHS JUCHUILIUHBI
[Ipoulecc ocBoeHUs JTUCHUIUIMHBI HampaBieH Ha (QOpPMUPOBAHUE KOMIETEHIIMMA

(onemeHTOB cneayronmx kKomnereHnuii) B cootBerctBun ¢ ®I'OC BO nanpasnennio 04.03.01
«XuMust», Tpoduib: TeOpeTUdecKas U NPUKIaaHAsS XUMUSL.



Ilepedyenb miIaHMpyeMBbIX pPe3yJIbTATOB 00y4YeHHs M0 JUCHUIINHE, COOTHECEHHBIX C
UHIUKATOPAMH JOCTUKEHHUS KOMIIeTeHHii

Komnerenuus

HNuauxaropsl
KOMIIeTEeH N i

Pe3yabTaThl 00y4ueHus

TIK-3 Cnocoben
TOTOBUTEH O0OBEKTHI
Hccie0BaHus (BEIecTBa
CHHTETHYECKOIO U
MIPUPOTHOTO
MIPOUCXOXKICHUS,
MaTepHasbl U Tp.) U
MIPOBOJIUTH UX U3YyUCHHUE
110 3aJaHHBIM
METOAUKAM.

W Kpk.3.1 [oToBuT npoOs
00BEKTOB HCCIICIOBAHUS
MKk 5, IpoBoaut
JKCIICPUMEHTAIBHEIC
paboTHI IO TOTOBBIM
METOIUKaM

Ywmers: [lonb3oBaTbes npubopamu u
000pyIOBaHUEM IS
PEHTIeHO(ITYOPECIIEHTHOTO aHAIN3a
Baaners: paccMOTpEeHHBIMHU B paMKax
Kypca METOUKaMHK aHaau3a mpod
PA3TMYHOTO POUCXOXKICHUSL.

TIK-4 Criocoben
00pabaTsiBaTh
pe3ynbTaThl padoT
XHUMHYICCKOM
HaIPaBJICHHOCTH C
HCIIOJIB30BaHUEM
CTaHIAPTHBIX METO/IOB U
METOIUK

MJIK k.43 CocraBisieT
MIPOTOKOJIBI UCTIBITAHHIA,
OTYETHI O BEITIOJTHCHHOM
paboTe 1o 3aJaHHON

dhopme

YMeTh: BeCTH )XypHaJ pe3ybTaTOB
U3MEpeHH, OPOPMIIATH Pe3yJIbTaThI
JKCIICPUMEHTa B COOTBETCTBUH C
TpeOOBAHISIMHU.

Buagerb: MeTOgaMU MaTEMaTHYECKOM
CTaTHCTUKH, TPUMEHSIEMBIMU TIPH
00paboTKe pe3yIbTaTOB aHaIN3a
00BEKTOB MPUPOTHON U
MIPOU3BOICTBEHHOU CPEIIbI.

[IK-5 Cnocoben
OCYIIECTBIATH KOHTPOIb
Ka4ecTBa CHIPbS,
KOMITOHEHTOB U
BBIITYCKaeMOi
HPOIYKIIMHA XUMUYIECKOTO
Ha3HAYCHHS

MK k.51 3HaET U MOXKET
MIPUMEHSTE Ha TIPAKTHKE
COBpPEMCHHBIC
SKCIEPUMEHTAJIbHBIC
METO/BI AJI1 YCTAHOBIICHUS
Ka4eCTBEHHOT'O U
KOJIMYCCTBEHHOI'O COCTaBa
aHAJTU3UPYEMOT0 BEIIECTBA

3HATh: TCOPETUUCCKHUE OCHOBBI
METOJIa PEHTTEHOCTIEKTPAIILHOTO
aHan3a, IPEeUMYIIEeCcTBa,
OTpaHHYCHUS U 0071aCTH IPUMEHEHYSI.
VYmers: [IpoBoauTh u3MepeHus
(ucteiTanms) 00paA3IOB MPUPOTHBIX
Cpell ¥ POMEIIIIICHHBIX MaTePUAIIOB.
[IpoBoauTk onpenencHue
KauyeCTBEHHOTO M KOJIMYECTBEHHOTO
cocTaBa 00pasIloB.

MK k.5, Beimonaser
CTaHIapTHBIE ONepaIuy Ha
BBICOKO-TEXHOJIOTHIECKOM
000pyIOBaHUM ISt
XapaKTEePUCTUKH CHIPBS,
MPOMEXKYTOUHOU U
KOHEYHOU MPOyKINH

3HaTh: OCHOBHEIC XapaKTEPUCTUKH
PEHTTCHOCIICKTPAILHON armapaTypel,
NpaBWIIa ee SKCIUTyaTaIH, MOPSIOK
MIPOBEJICHUS KATMOPOBKH, TPOBEPKU
paboTOCTIOCOOHOCTH.

XHUMHUYECKOrO

IIPOU3BOJICTBA
T1IK-6 Criocoben NKpk.¢2 Ucnonsayer 3HaTh: QU3HUECKHE OCHOBBI METOA
MPUMEHSTH OCHOBHBIE KOMITBIOTEPHBIC PEHTTEHOCTIEKTPAILHOTO aHAJIN3a, €T0
€CTECTBCHHOHAYYHbIC TEXHOJIOTHH JIJIS MECTO CPEIH IPYIHX PUINIECKUX
3aKOHBI U CHCTEMATH3AIIN METOJIOB OIPECIICHHUS 3JICMEHTHOTO
3aKOHOMEPHOCTH pe3yIIbTaTOB cocTaBa U OCHOBHBIE 00JIaCTH
Pa3BUTHS XUMUIECKON JKCIICPUMEHTA MPUMEHCHUSI.

HAyKH MPH aHAJIN3E
MOJTyYSHHBIX
pe3yabTaToOB

Baagern: ciocobamu
MaTeMaTH4ecKoi o0paboTKu
pe3yabTaTOB aHAU3a C
HCIIoIb30BanneM nakera MS Excel.
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5. Conep:xkanne y4eOHOr0 MaTepuasia Iy CHUIIIHHbBI

Cooeporcanue pazoenoe u mem OUCUYUNIUHDL.

Tema 1. Beedenue. Ilpupooa u odoutue ceoiicmea peHmzeno6CcK020 U3 ayueHus.

Beenenne. MHcropuueckass crpaBka. OTKpBITHE PEHTICHOBCKMX JIydell M BEXM HCTOPHH
UCCIIEIOBaHMsI CBOICTB M NMPUMEHEHMsI pEHTIC€HOBCKUX Jydeld. O0IacTe SHEPIUU PEHTI€HOBCKOIO
u3nydeHus. XapaKTEpUCTUYECKUH M TOPMO3HOW (HENPEPHIBHBIM) PpPEHTIC€HOBCKMM CHEKTP.
Pentrenosckas Quyopecuenuusa. O61acTy NPUMEHEHHUS] PEHTI€HOBCKOIO M3JIy4YEHUs Ul aHaJIH3a
BelecTsa. Pexkomenayemast inrepaTypa 1o peHTT€HOCIIEKTPaIbHOMY aHAIU3Yy.

Tema 2. XapaxmepucmuuecKkuii peHmzeno6CKUll CHeKmp.

DHepruu XapakTepUCTUUYECKUX JIMHUM PEHTTE€HOBCKOTO CIEKTpa. DHEPrUu JIMHUM B MOJENN aToMa
bopa. 3akon Mo3znu. Dueprun auHUM U3 ypaBHenus llIpeguHrepa s BOJOPOAONIO00HOTO aToMa.
CucremaTika XapaKTepUCTUYECKHX JIMHUH PEHTTEHOBCKOTO crekTpa. llpaBuma otbopa mms
JMarpaMMHBIX JIMHUM, CATEIUTATHI JTUHUMN.

Tema 3. Bzaumooeiicmeue peHm2zeH068CK020 U3MVUCHUA C 8EULECIEOM

OcnabneHre MoToKa PEHTTEHOBCKOTO M3TydeHHUs B BelecTBe. 3akoH byrepa-Jlambepra-bapa.
ATOMHBII, MAaCCOBBIN M JTMHEUHBIA K03(h(PULIHEHTHI OcabIeHUs PEHTT€HOBCKOTO U3ITyYEeHHUSI.

Uctunnoe nornomienne - GotodPhekT Ha BHYTPEHHUX 000s109Kax aToma. KorepeHTHoe u
HEKOTePEHTHOE PacCessHUe PEHTTEHOBCKOTO M3IYYCHHUS. 3aBUCUMOCTh OT DHEPTHUH U3ITYICHUS U
aTOMHOTO HOMEpa.

Tema 4. Hnmencuenocmo penmzen06cK020 (haypecueHmnuozo u3iyueHus.

PentrenoBckas Quyopecuenuus. Paguanuonssie u 6e3paauauoHHble nepexoasl B atome (Brixon
¢dnyopecueniu K- u L-o6104yex aroma). UHTEHCUBHOCTD JIMHUMN CIIEKTpa PEHTTEHOBCKOM
(bayopecueHIH, BO30YKIEHHOTO B 00pa3iie MOHOXPOMATHUYECKUM HU3JTyY€HUEM U U3Iy4eHUEM
PEHTIC€HOBCKOM TPYOKH. 3aBUCUMOCTh MHTEHCHUBHOCTH (DIYyOPECLIEHIINN OT XUMUYECKOT'O COCTaBa
oOpasma. 3aBUCUMOCTh HHTEHCUBHOCTH (DJIYOPECIICHIIMH OT TOJIITUHBI (MAacChl) aHATU3UPYEMOTO
o0pasua. 3aBUCUMOCTb OT HAPSHKEHUS U CUJIBI TOKA HA PEHTI€HOBCKOM TpyOKe.

Tema 5. Penmeenoeckas gpayopecuenuuss ROPOUIKOGHIX MAMEePUAiog.

dwusuyeckas mpupoaa ddpdexra MukpoabecopOimonHoi HeogHopoaHoctd (MAH) B mOpomIkoBbIx
Marepuajgax ¥ HEOJHOPOJHBIX CIUIaBax TMpu peHTreHoduryopecieHTHOM aHanmm3e (PDA).
BreipaxkeHue Uisi MHTEHCHBHOCTH (piyopeclieHInd, BO30YKIEHHOW B MHOTOKOMIOHEHTHOM
nopomrkoBoM oOpasiie. Onenka s dpexra MAH mis nByxkoMmoHeHTHOTO oOpasna. [Ipuémer yuéra
M ycrpanenus BiusiHus MAH nsnyuarens Ha pe3ynpTaTsl POA.

Ot60p npo6 k PDA. 3aBUCHMOCTD TIPEACTABUTEIHHOM HABECKH OT XMMHUYECKOTO COCTaBa 0Opasiia,
pa3Mepa ero YacTHII U COJIePIKaHUS aHAINTA.

Tema 6. OmpajiceHue u npelomaeHue peHmM2eH08CK020 U31YUeHUA.

OTpaxkxeHue U MPETOMIICHUE JIEKTPOMATHUTHOTO U3JTy4eHHs B 00JacTH BUAUMOTO (ONTHYECKOTO)
U PEHTICHOBCKOTO  CIIEKTpa. Yroa - MONHOrO  BHEIIHErO0  OTPAaKEHUS. Cxema
PEHTIeHO(IIYOPECIEHTHOTO CIIEKTPOMETPa C TOJHBIM BHEIIHUM OTpakeHueM. OcoOeHHOCTH
PETUCTPUPYEMOTO CHEKTpa. MIHTEHCUBHOCTH ()IyOpPECLIEHTHOIO M PACCESIHHOIO PEHTIE€HOBCKOTO
CIIEKTpPA, PETUCTPUPYEMOTI'O TIOJTYIIPOBOJHUKOBBIM JETEKTOPOM.

Tema 7. Cxemol annapamypol 07151 PEHmM2eHoDaAYOpPecCUeHmno20 anaiusd.

bnok-cxeMa  pEHTTEHOBCKOTO  CHEKTpoMeTpa. VICTOYHMKM  BO30YXKIEHHS  PEHTTC€HOBCKOU
¢GiyopecueHIIMN: PEHTTEHOBCKHE TpPYOKH; pPaniMOU30TONHBIE HMCTOYHHMKH, CHHXPOTPOHHOE
U3JIy4CHHE.



HCTCKTOpBI PCHTICHOBCKOI'O HU3JIYy4YCHHA: CHUHTHIUIAOUOHHBIC JOCTCKTOPLI. TAa30HAIOJHCHHLIC
IPOTIOPIIOHATIBHBIE JIETEKTOPHI, MOIYIPOBOJIHUKOBBIC NETEKTOPHI (IPUHIMIIBI PabOTHI, 00JIacTH
IIPUMEHEHHUS. SHEPIETUUECKOE Pa3pEILICHNUE).

Cxembl KpucTaii-IudpakinOHHBIX CIEKTPOMETPOB. Pa3perienre u cBeTocusa CieKTpoMeTpa.

Tumnbl peHTreHOBCKUX (IIyOPECHEHTHBIX CIIEKTPOMETPOB: CIIEKTPOMETPHI TUCIIEPCHEN MO JUTMHAM
BOJIH; CIIEKTPOMETPBI C DJHEPreTUYECKOW IUCHEPCHEH; CHEKTPOMETPBI C IIOJHBIM BHEIIHHUM
OTpaXCeHHEM. MHOrOKaHaJbHbIE, CKAaHUPYIOIIUE KPUCTAIUI-AU(PPAKIMOHHBIE CIIEKTPOMETPHI,
KOMITAKTHBIE CIIEKTPOMETPBI € TIOJIYITPOBOJHUKOBBIMH JETCKTOPAMHU.

Tema 8. Ocnoevt memooa >1eKmMPOHHO-30H006020 PEeHm2eoCneKmpaibHo2o
muxpoananuza (PCMA)

Bo30yxeHre peHTreHOBCKOTO M3JIy4eHUs JIeKTpoHaMU VHTEHCHBHOCTD XapaKTEPUCTUYECKOTO U
TOPMO3HOTO IIEPBHUYHOIO PEHTTEHOBCKOrO U3JIydeHHs. PacnpeneneHue xapakTepUCTUUYECKOTO
PEHTIC€HOBCKOTO U3JTy4eHUS MO ITyOMHE MUIICHH.

Anmapatypa. YCTpOUWCTBO 3JIEKTPOHHO-30HJJOBOTO PEHTICHOCIIEKTPAILHOTO MUKPOAHAIIN3aTOopa.
YCTpOWCTBO ~ 3JEKTPOHHOTO MHUKpOCKoma. Pa3mepsl 30HBI BO30yxaeHus. TpeOoBaHusi K
MMOBEPXHOCTH 30HBI HCCIEAOBaHUS (KauyecTBa TMOBEPXHOCTH oO0OpasmnoB). Buapl m3o0pakeHuit
MOBEPXHOCTHU pu O0MOapIUPOBKE BEILIECTBA HIEKTPOHAMH.

Meroap! yuera MaTpudHbIX 3 dextoB mpu PCMA.

3aBUCUMOCTh AHAIMTUYECKOTO CHUTHAJa OT cocTaBa oOpasma. CtaHmapTHble 00paslbl U 0Opa3ibl
CpaBHEHUS JIsl MUKpoaHam3a. TpeboBanus k oOpasiiam cpaBHeHus mpu PCMA.

[Tpumepsr npumenenuss meroga PCMA B reosmoruu, OHONOIMM, TEOXHUMMH, (QHU3HKE, MpU
HCCIIeIOBaHNH 00pa310B OKPY’KaKOIIeH Cpeabl.

Tema 9. Penmeenosckasn ghiyopecuenyus nopouiKoeblx Mamepuaos.

dusnueckas npupoaa dpdexra MukpoadcopOImonHoi HeogHopoaHoctn (MAH) B mopomkoBbIx
MaTepualaX W HEOJHOPOAHBIX CIUIaBaX TMpH peHTreHogayopecueHTHOM aHanmuze (PDA).
Boipaxkenue Juisi MHTEHCUBHOCTH (DITyopeclieHLUH, BO30YXKICHHOW B MHOTOKOMIIOHEHTHOM
nopoikoBoM obpasie. Ouenka 3¢pdpexra MAH s nByxkommnoHneHTHOro oopasua. [Ipuémer yuéra
iy yctpanenus BausaHuss MAH usnyyatens Ha pe3yiabraTel POA.

OT16op 1pob6 k POA. 3aBUCUMOCTH NPECTaBUTEILHON HABECKH OT XUMHUYECKOT0 COCTaBa o0pasla,
pa3Mepa ero 4acTHIl ¥ COJCep KaHMsI aHAJINTA.

Tema 10. Cnocoowvl ananusza.

Cnoco6 BHemHero cranmapra. Croco® BHyTpeHHero cranaapra. Crmoco6 crangapra — ¢oHa.
VYpaBuenus cBsi3u B POA u ux xnaccupuxaiyst. DMIMPUUECKUE YPABHEHUS CBS3U; ONpEACTICHUE U
KOHTPOJIb SMIUPUYECKUX KOI(Q(UIMEHTOB YypaBHEHMs. YPaBHEHMs CBSI3M, OCHOBAaHHbIE Ha
TEOPETUYECKUX pacueTax BIMSIHMS COCTaBa MaTPULIbl Ha aHAJIUTHYECKUM curHan npu POA.
[Tonmysmnupuueckue ypaBHeHMs cBs3M. KpaTkue cBeneHHs O IpPOrpaMMHOM OO€CIEeYeHUH
PEHTIeHO(ITYOPECHEHTHBIX CIIEKTPOMETPOB.

Cnoco6sr  momroroBku 1npod6 k PC®DA. TlpemapupoBaHue MOPOMIKOBBIX  MAaTE€pUAJIOB.
IIpenapupoBanue METAILIOB U CIUIaBOB. [IpenapupoBanue pacTBOPOB U CYCIIEH3UN.

Tema 11. Pernmzernoghiyopecuernmuvlil CUIUKAMHBIIL AHAJIU3.

Bo3moxkHOoCcTH M 001acTh nmpuMeHeHus cwinkatHoro POA. Otbop m moaroroBka npod k PDA.
CnocoOsl ToMoreHm3anuu Tpod. BwiObop rpamynpoBodHBIX 00pa3ioB. CrnocoObl KOPPEKIHH
MaTpU4HbIX 3¢ pekToB. PeHTrenoduryopeciueHTHOe onpeesieHHe OCHOBHBIX MOPOI000pa3yonx
¥ HEKOTOPBIX MUKPO3JIEMEHTOB B MUHEPAJIBbHBIX CpeIax.

Tema 12. PenmzenogcKkue cneKmpol U XumMuueckKas cea3b.




Bunel xumumdeckoil cBsa3u. IlapameTpbl pEeHTIEHOBCKHUX CIEKTPOB, IIOJBEP)KEHHBIE BIIMSHUIO
XUMHYECKON CBsI3U. XHUMHUYECKUH CIBUT, IIMPUHA, acUMMETpus, (GopmMa U HHTEHCUBHOCTb
JUarpaMMHBIX JIMHMA PEHTI€HOBCKOIO CIIEKTpa M HUX caTeUIMTOB. OIpenenceHue CTPYKTYphI
MOJIEKYJ, CTENEHU OKHUCIEHUS, OJJIEKTPOOTPULIATEIbHOCTH, (YHKIUMOHAIBHBIX TPYyHH IO
PEHTTEHOBCKUM CIIEKTpaM. BiusiHMe XUMUYECKON CBSI3U Ha CIIEKTPBI MOTJIOLEHUS PEHTTEHOBCKOTO
W3IIYy4ECHHUS.



6. Ilepeuyensn 1abopaToOpHBIX padoT

No paznena u
TEMBbI
JUCLIUILINHEI

Haumenosanune
71a0opaTOpHBIX paboT

TpynoemMkocTh

(dachr)

Bcero
yacos

N3 gux
npaKkTUyecKas
IIOATOTOBKA

O1LeHOYHEBIE
cpenacTBa

dopmupyembie
KOMIICTCHIINU

TexHuka 6€30aCHOCTH
IIPY BBITIOJIHEHUH PaboT
B IIPAKTUKYME.
Conepxanue
MPAKTUKyMA.

CobecenoBanue

PeHTFCHOCHCKTpaJ'ILHHe METOJbI aHAJIN3a

KauecTBeHHBII
PEHTII€HO-
(bayopecIeHTHBIHN
aHaIM3

Pentreno-
¢aryopecieHTHOE
OTIpeIeICHUE SJICMEHTOB
B Ipo0ax Mmous 1
0CaJOYHBIX OTJIOKECHUHU
crocobamu MmpsiMoro
BHEIITHETO CTaH/AapTa U
crangapra-poHa

Amnanu3s cranei ¢
IIOMOILBIO YPAaBHEHUIN
MHOKECTBEHHOM
perpeccuu

Pentreno-
¢yopecueHTHbII
aHaJIM3 Ha CIICKTPOMETpE
C NIOJTHBIM BHCUIHUM
OTpaXeHUEM

3HAKOMCTBO C KpHCTaJlI-
T paKITMOHHBIM
pPEHTTEHO-
(bayopeceHTHBIM
crexkrpoMerpoMm S4
Pioner

YCTHBIN OIpPOC,
MpOBEpPKa
OTYETOB 10
BBITIOJIHCHHBIM
pabotam

WMKmk3.1
NIKnk32
WNIKik.43
WK k5.1
I/IHKHK—S 2
HHKHK-()Q

3HAKOMCTBO C
AJIEKTPOHHO-30HJOBBIM
MHUKPOAHAJIHU3aTOPOM
JXA 8200

HToro

36

36




-

[lepevenn TeM (BOMPOCOB), BHIHOCHMBIX HA CAMOCTOSTEIRHOE H3yHEHHE CaMOCTOSITeIbHOM
paboThl CTYAEHTOB

No Tema 3ananue dopmupyemast | UK
i/ KOMITETCH LM
¥l
PenmeeHocneKkmpanbHbie NOArOTOBKA K YCTHOMY TTK-3, MK k-3
MEN00bl GHATU3A onpocy CM. BOIPOCHI [1IK-4, K32
TEKyLIErO KOHTPOJIS — TEMBI K-35 MALSISE
A P ’ MK k5.1
[OJIMOTOBKH K KOJIOKBUYMY. [K-6 UK s 2
Harnucanue ot4eToB 110 JIP W Knk-6.2

MCTOlll/l‘leCKl/le yKa3zanusa 1o opramusaniin €aMOCTOATENLHOM paGOTbl CTYACHTOB

CamocTosiTe/bHas pa60Ta CTYJAEHTOB, CBsizaHa C HOILFOTOBKOﬁ OTYETOB 110 BBIMTOJHCHHBIM

Ha60paTOprIM pa60TaM, 3aKpeIICHNEM TCOPETHYCCKOTIO Marepuaja B BHAE  YyCTHOIO

cobece0oBaHUsI.

CTpyKTypa oTdera 1o 1abopaTopHoi padoTe:

I

2

A
-

Llenb paboThl.
TeopeTnueckas 4acThb.
BhINOJHEHHE PACUETHBIX, FpadHuecKHX H KOHTPOJIbHbIX 3a/laHNH B COOTBETCTBHH C
METOIMUECKHMH YKa3aHusIMH K Kas1oi paboTe.
BbIBO/I (HA OCHOBE MOJTYYEHHBIX PE3YJbTATOB).
MeToandecK e PeKOMEH Ialii 110 BBITOTHEHHIO K 00paboTKe YKCIEPUMEHTATIBHBIX JaHHBIX

[0 KaKJaou na6opaTopHof4 pa60Te orucalibl B METOAUYECKHX PEKOMCHIALMIX, MOArOTOBJICHHDBIX

npenojaBaresMu Kadeapsl.

[MpumepHas TeMATHKA KypcOBbIX pador (npoextoB) (npu naiuyuu). Kypcosbie padoTsl He

npeaycMOTPEeHbI

7. YyeOHo-meToanueckoe u nudGopManuoHHoe obecneueHe AMCUHIIIAHDI (MoxyJst)

OcnosHaa numepamypa:

OcHoBHas JuTeparypa:

1. Iasauuckuii I.B. OCHOBBI (JM3KHKH PeHTTEHOBCKOro u3tydenus 1982. - 376 c.
PenTtreHo¢yOpeclieHTHbIA aHaJIn3

2. Cmarynosa A.H., Monuanosa E.W. PentrenogiryopecieHTHbIH aHasius
MHOFOKOMIOHEHTHBIX P00 ¢ NIOMOLIBIO ypaBHeHUH ¢Bssu. — Mpkyrek: M3a-Bo
Wpkytckoro roc-yuta, 2011, — 44 ¢. 40 sx3.~

JlononuureibHas yueOHas JIMTepaTypa:

3 Jloces H.®., Cmarynosa A.H. OCHOBbI PEHTT€HOCTIEKTPATLHOTO (HIIYOPECUEHTHOTO
anannza. — M.: Xumus, 1982, - 208 ¢..+

4 Jloces H.®. KonuuecTBeH b PeHTTeHOCTIEKTPAILHEIA (ITyOpeclieHTHBIA aHatu3. M.:

Hayxka, 1969. 336 ¢.. NE
§84.22 %




Cnpagounbvie 6a3vl peHmM2eHOCNEKMPATbHbLIX OAHHBIX.
http://xdb.Ibl.gov/ X-RAY DATA BOOKLET -
http://physics.nist.gov/PhysRefData/XrayTrans/Html/search.html Physical Reference Data,

X-Ray and Gamma-Ray Data

8. MarepuaabHoO-TeXHHMYECKOe 00ecreYeHne U CUMILTUHbI

Y4ebHo0-1200paTOpHOE 000pPYI0BaAHHE:
[lomemienuss Asis TPOBENCHHUS JIEKIMOHHBIX 3aHATHH, YKOMIUIEKTOBAaHHbIE HEOOXOIMMBIM
obopynoBanuem, mpuOOpHON 0a30if, a UMEHHO: ayJUTOPHH, OCHAIICHHBIE MYIbTUMEIUHHBIMU
CpelncTBamMu JUIsl TIPOBENICHUSI ayJUTOPHBIX 3aHATHH (ayn. 6), mabopaTopHbIE MPAKTUKyMbI (71a0.
125, 126), ocHamieHHbIe HEOOXOAUMBIM 000PYTOBAHUEM U PEAKTUBAMHU.

1. PentrenoBckuii ¢uyopecuentusiii crnekrpomerp CIIEKTPOCKAH MAKC-GVM B
KOMIUIEKTE C MporpaMMHBIM obecrieueHueM (pupma CnektpoH, Poccust).

2. PentrenoBckuii hmyopecuenTHsiid ciekrpomerp VRA-30. («Kapn Leiicy, ['epmanust)

3. Tlpecc maboparopusiii Tuapasauydeckuii [II'P-10 B xomriekre ¢ mpecc-GpopMoit Kpyrioro
cedeHus ¢ GUTYPHBIM MTyaHCOHOM; TUaMeTp TabneTKu-u3nyqdarens 20 M.

4. PeHTreHOBCKHI CIEKTpOMETpP C TOJHBIM BHEmHHM oTpaxeHueM S2 Picofox (Bruker,
I'epmanus). Ycranosnen B HcTutyTe 3eMHOM kKopsl CO PAH.

5. PentrenoBckwuii QuryopecueHTHBIN criekTpoMeTp S4 Pioneer (Bruker AXS, I'epmanmus).
YcranosneHn B Macturyre reoxumun CO PAH.

6. DnekTpoHHO-30H10BBIH Mukpoanainuzatop JXA 8200 (JEOL, SAnonwus). YcraHoBieH B
Nuctutyre reoxumun CO PAH.

9. OOpa3oBarejibHbIE TEXHOJIOTUH

B nmponecce M3ydYCHUd  JUCHUINUIMHBI  HUCHOJIB3YIOTCS  JICKIIUMHW, KOHTPOJIBHBIC U

nabopaTopHble PabOThI, KOJJIOKBUYMBI, pa300p KOHKPETHBIX CUTYyAIIHi.

10. OueHoyHbIe MaTEPHUAJbI IJISl TEKYILIEr0 KOHTPOJIS U POMEKYTOYHON aTTecTaluu

Ouenounsle cpeacTa (OC): 1 mpoMeKyTOUHOM aTTecTally B (hopMe KOJTOKBUYyMaA

OrneHOuHBIE CpelCcTBA TEKYLIEro KOHTPOJs (GopMUpPYIOTCs B cooTBeTcTBUU ¢ IlonoxeHuem o
0aJIbHO-PEUTUHIOBON cUcTeMe yHuBepcutTeTa. HasHadeHume oueHouHbix cpeactB  TK -
BBISIBUTH C(OOPMHUPOBAHHOCTb KOMITETEHIIUH.

TeMbl AJI MOATOTOBKH K KOJUIOKBUYMY

1. O6mactT TpPUMEHEHUsT PEHTICHOBCKOTO W3JIY4YEHHUs JJIs aHalu3a BemecTBa. MeTomabl
peHTFGHOCHeKTpaJIBHOFO aHaJIn3a U 3aJauunu aHaHHTquCKOﬁ XHUMHHU, pemaeMHe C UX ITIOMOIIIBIO.

2. OCHOBHBIE CBOWCTBA M XapaKTEPUCTHUKUA PEHTTEHOBCKUX Jy4ded (001acTh SHEPruw,
MPOHUKAIOIAs CIIOCOOHOCTD). XapaKTepUCTUYECKHI U TOPMO3HON PEHTI€HOBCKHM CIIEKTP.

3. CucremaTika XapakTEPUCTHYECKUX JIMHUNA PEHTTEHOBCKOTO criekTpa. [IpaBwmma otbopa mis
TUAarpaMMHBIX JIMHUM, caTeiuThl JuHui. OnucaHue TMepexoloB B Mojenu aroma bopa,
CONPOBOXKIAOIINXCS U3TyYCHUEM JIMHUN PEHTIT€HOBCKOTO CIIeKTpa. 3akoH Mo3iu.

4. 3akoH ocnabieHus MOTOKAa PEHTTEHOBCKOTO W3NydeHHUs B BemiecTBe byrepa-Jlambepra-
bapa. ATomHBIIM, MacCOBBIN U JTMHEHHBIN KOIPPHUIIUESHTHI OCIA0JICHHUS PEHTTEHOBCKOTO H3TyYCHUSI.



5 ®orodddekT Ha BHYTPEHHUX 000JI09Kax aToMa (TIOTJIONIEHUE PEHTTEHOBCKOTO U3ITyUeHUs).
6. KorepeHTHOE ¥ HEKOT€PEHTHOE PACCESTHUE PEHTTEHOBCKOTO M3TyUCHHUS.

7. [Monroroska mpo6 k POA. Ouenka npezaena oOHapyKEHUS 3JIEMEHTA.

8. CniocoOnl ompenenieHrss KOHIICHTPAIMA: CIIOCO0 MPSMOTro BHEIIHETO CTaHAapTa U CIocod
crangapTa-(oHa.

0. Cxema W  OCHOBHbIE anmapaTypHble  KOMIIOHEHTHl  KpHUCTaI-AU(PPAKIIMOHHOTO
PEHTTeHO(ITYOPECIICHTHOTO CIIEKTPOMETDA.

10. DJIEKTPOHHO-30HJIOBBIA ~ MUKPOAHAJIU3AaTOpP: OCHOBHBIC aIllapaTypHbIE KOMIIOHEHTHI,
MIPUMEHEHUE.

IIpumepHBIii IepedeHb BONPOCOB K 3a4eTy N0 Kypcy «PeHTreHocneKkTpajbHbie MeTOAbI
aHaJu3a»

1. O6mactn mpUMEHEHUS PEHTITCHOBCKOTO W3JIYYCHHUS JUIsl aHaliW3a BemecTBa. MeTosl
PEHTIC€HOCTIEKTPAIIBHOTO aHalM3a M 3aJayd  aHAJUTUYECKOM XUMHUHU, pellaeMble C UX
MTOMOLIBIO.

2. OcHOBHbIE CBOHCTBA M XapaKTEPUCTHKH PEHTTEHOBCKHX Jyuedl (00macTb SHEpPruH,
MIPOHUKAIOIIAS CTIOCOOHOCTD). XapaKTePUCTUICCKUN U TOPMO3HOM PEHTICHOBCKUN CIIEKT].

3. CucremaTtuka XapaKTepHUCTUUYECKUX JHMHUN PEHTIEHOBCKOro cmekTpa. IIpaBuia orbopa ams
JIMarpaMMHBIX JIMHHUM, caTeJUIMThl JUHUK. OnucaHue MNepexojoB B Mojaeau aroma bopa,
COIIPOBOXAAIOIINXCS U3Ty4EHUEM JIMHUM PEHTTEHOBCKOT'O CIIEKTpa. 3akoH Mo3ziu.

4. 3akoH ocna0JeHHs MOTOKAa PEHTIC€HOBCKOTO M3NyuyeHHUs B BemecTBe byrepa-Jlambepra-bapa.
ATOMHBII, MAaCCOBBIN 1 JTUHEUHBIA K03()PULIMEHTHI OCabIeHUsS PEHTT€HOBCKOTO U3TyYCHHUS.

5. ®ororddext Ha BHYTpEeHHUX O0O0JIOYKax aToma (TOTJIONIEHHUE PEHTTEHOBCKOTO HW3JIYYCHHS ).
KorepeHTHOE 1 HEKOTEPEHTHOE PacCesTHUE PEHTIE€HOBCKOIO U3ITyUEHHUS.

6. PentrenoBckas ¢ayopecuenuus. Paguanuonnsle u Oe3paauallMOHHBIE MEPEXOAbl B aTOME.
Beixon ¢uyopecueHnnyu. MIHTEHCHMBHOCTDh JIMHUHM CHEKTpa PEHTTEHOBCKOH (iyopecieHuuu,
BO30YX/ICHHOTO B MaCCUBHOM 00pas3Iie.

7. 3aBHCHMOCTh HMHTEHCHBHOCTH PEHTT€HOBCKOM (DIIyOpecleHIMH OT XHMMHYECKOTO COCTaBa
oOpa3na. 3aBUCHUMOCTb HHTEHCHUBHOCTU  (PIIyOpeCUEHLIIMH OT TOJIIMHBI H  MAacChl
aHAJIM3UPYEeMOro odpasia.

8. JleTekTophl PEHTT€HOBCKOTO M3IYYEHHUS: CUUHTHIUISLIUOHHBIE E€TEKTOPbI. ra30HANOIHEHHbIE
MPOMOPIUOHANIBHEIE  JIETEKTOPBI, MOIYNPOBOJHUKOBBIE JETEKTOPHI (TPUHLUIBI  PabOTHI,
00J1aCTH TPUMEHEHUS. YHEPTETUYECKOE PA3PEIICHHUE).

9. Cxema ¥  OCHOBHBIE  alapaTypHble  KOMIIOHEHThl  KPUCTALI-IA(DPAKIIHOHHOTO
PEHTTeHO(IIYOPECIIECHTHOTO CHEKTpoMeTpa. MHOroKaHalbHbIE U CKAaHUPYIOUIHE KpHUCTasll-
T PAKIIMOHHBIE CTIEKTPOMETPBHI.

10. UcTounrku BO30OYXKIEHUSI PEHTTCHOBCKON  (PIIyopeclieHIIMH: PpEHTICHOBCKHE TPYOKH,
PaZMON30TONHBIE UCTOYHUKH, CHUHXPOTPOHHOE U3IIy4YEHHUE.

11. Cxema u OCHOBHbBIE anmaparypHble KOMITOHEHTBI SHEProJAUCIEPCUOHHOTO
PEHTIeHO(IIYOPECLIEHTHOTO CIEKTPOMETpa. DHepreTuyeckoe paspemieHue u 3¢(QekTuBHOCTH
MOJIYTIPOBOTHUKOBBIX JIETEKTOPOB.

12. PeHTreHo(1yopeceHTHbIE CIIEKTPOMETPhl C MOJHBIM BHEUIHMM OTpaxeHueM. Oobnactu
MIPUMEHEHHUS.

13. D dexT MuKpoaOCOPOLMOHHON HEOJHOPOIHOCTH MPU PEHTICHO(IYOPECIEHTHOM aHaJH3e.
XapaKkTeprucTUKa MOPOUIKOBBIX 00pa3LOB «TOHKOT0», «rpy0oro» Mmomoja MO OTHOIIEHHUIO K
PEHTTEHOBCKOMY U3JIyYEHUIO.

14. Ilpuémer  yu€Tta, yCTpaHEHUS WM YMCHBIICHHS  BIUSHUS  MHUKPOAOCOPOIIMOHHOM
HEOJIHOPOAHOCTH M3J1y4aTess Ha pe3ynbTarel POA.



15.

16.

17.

18.

19.

20.

21.

22.

Komnonentsl (oHa B KOPOTKOBOJHOBOH W JUIMHHOBOJHOBOW OOJACTSIX PEHTTEHOBCKOTO
¢nyopecueHTHOro cnekrpomerpa. OlleHKa CTaTUCTUYECKOH MOrpEmHOCTH c4éTra IpH
OTIpeJIeIEHUH MaJIbIX KOHIICHTPALMi 3JIeMEHTOB U Tpezesia 0OHapyKeHUsI.

Crioco0Obl aHanm3a: Crnoco0 BHEIIHETO CTAaHIapTa, CIOocO0 BHYTPEHHETO CTaHAapTa, CIoco0
crangapTa — oHa.

OMIIMPUYECKUE YPAaBHEHHUs CBSA3M [UIsl y4eTa BIMSHHUS COCTaBa MATPHULBI HA AHATUTHUYCCKHUU
curHain npu POA. [IpeumyniecTBa U orpaHU4EHUS.

VYpaBHEHMSI CBSI3M, OCHOBAHHBIE HA TEOPETHMYECKHMX PACUYETAX BIMSIHMS COCTaBa MATPHUIBI Ha
aHanutudeckuil curnan npu POA. [Tpenmyiectsa u orpaHuyeHUs.

[ToaroroBka mpo6 k PDA. IlpemapupoBanue MOpomKOBBIX MaTepuaynoB. [IpemapupoBaHue
METaJuIoB M cmiaBoB. [IpemapupoBanue pacTBopoB U cycmeHzuid. OtbGop mpod.
IIpencraBuTenbHas HaBeCKa, €€ 3aBUCMMOCTb OT XMMHYECKOI'O COCTaBa 00paslia, pa3Mepa ero
YaCTHULI.

PenTtrenodmyopecieHTHBIN aHaNU3 CHUIMKATHBIX TOpHBIX Mopoi. ['omorenusaunus oOpa3noB
criaBieHueM ¢ gocaMu. OcoOEHHOCTH ONpEeeTIeHNS JIETKUX IeMeHTOB (Z<20).
PeHTreHOBCKHME CIEKTppl M XMMHYECKas CBA3b. [lapamMeTpbl pEHTTEHOBCKHX CIIEKTPOB,
MOJIBEP’KCHHBIC BIMSHUIO XUMHYECKOW CBSI3U (XMMUYECKHMH CIBUT, (OpMa M UHTCHCUBHOCTh
JIMarpaMMHBIX JJUHUHA PEHTI€HOBCKOI'O CIIEKTPA).

BnusiHue XUMHUYECKOM CBSI3U Ha CIIEKTPHI NOTJIOMIEHUS] PEHTT€HOBCKOIO U3TyUYEHUS.

MartepuaJnbl 1J1s1 IPOBeACHUS TEKYIEro U NPOMe;KyTOYHOI0 KOHTPOJIsI 3HAHUI CTYICHTOB:

Ne | Bun koHTpOIIA KonTtponupyemsie TeMbl (pa3aesbl) Kowmnerennuu,
m\ KOMITOHEHTBI
I KOTOPBIX
KOHTPOJIUPYIOTCS
1. | CobecemoBanue OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKHU MK k.51
PEHTIeHOBCKUX J1ydeil. CucreMarTuka WK k5.2

XapaKTepUCTUUECKHUX JIMHUNA PEHTT€HOBCKOTO
cnektpa. 3akoH Mo3nu. KauecTBeHHbI 1
KOJIMYCCTBEHHBIN PEHTTeHO(DITYOPECIICHTHBIN
ananu3. [logroroska npo0 k ananuzy. O0nactu
MPUMEHEHHUS PEHTTEHO(IYOPECIIEHTHOTO
METO/Ia AaHAJIU3A.

2. | Bemonnenue KauecTBeHHBIN pentrenoduryopectientHbid | MJAKpk3.

nabopaTopHoit aHamms. llpenapupoBaHue MOPOMIKOBHIX MPOO. WK 1.4 3
OnpeneneHre aTOMHOTO HOMEpa JJIEMEHTa,
pa6OTBI. - I/IﬂKHK@.z
3Hasl JJIMHY BOJHBI €r0 XapaKTePUCTHUUCCKON
Hanncanue auaun.  OneHka 1mipenena  OOHaApYXKEHUS
oTYera. AJIEMEHTA.
3. | CoOecemoBanue Crmoco6 mpsMOro  BHEIIHETO  CTaHJapTa. NKk_s.1
['panynpoBounsie 00pa3ibl. KorepeHtHoe wu
HEKOTEPEHTHOE  pacCessHUEe  PEHTIEHOBCKUX
KBaHTOB B BewmlecTBe. [lpuHuum cmoco6a
crangapra-pona.
4. | Brimonnenue PentrenodayopeciieHTHOE onpeiesieHre NKx32
nMabopaTopHoit DJIEMEHTOB B MP00Oax MOYB M OCATOTHBIX MK x4 3

OTJIOKEHUH CIOCO0aMH MPSIMOT0 BHEUTHETO




paboThL. cTaHjapTa u crangapra-gona. Pacuer UK k.5.2
Hamcanme MacCOBBIX K03(hPUIHEHTOB ocnabaeHus s

00pasIoB ¢ pa3HBIM COCTAaBOM MaTPHIIBI.
OTYeTa.

5. | CobecenoBanue Knaccudukanmst ypaBHEHHI CBSI3H. WK k.51

IIpeumMyiiecTBa 1 HEAOCTATKH YpaBHEHMI
PEHMYLL - A YP WIKk-s.2
MHOKECTBEHHOU perpeccuu. [IpenmyrecTsa u
HEJOCTaTKU ypaBHEHUH C TEOPETUICCKU
paccUMTaHHBIMH KO3 HUITHCHTAMH.
IToaroroska MetajuioB kK POA

6. | BomoaHenne AHanmu3 crajeil ¢ TOMOIbI0  ypaBHEHUU NKk.32

TaBopaTopHoii MHOKECTBEHHOM perpeccun. Br16op WK i 3
5 ONTUMATBFHOTO YpaBHEHHS METOJOM Tepedopa WITK

pabOoTBL. BIUAIOMMX KO3()PHUIUEHTOB. AKnics.2

Hanucanue

OTYeTa.

7. | CobecenoBanune CxeMma u OCHOBHBIE anmnaparypHbie NK k5.1

KOMITOHEHTBI SHEPTOJHMCIIEPCUOHHOTO

proa p WIKk-s.2
PEHTTEeHO(ITYOPECIICHTHOTO CHEKTPOMETPA.
PentrenodayopeciieHTHBIM aHAIU3 C TIOJHBIM
BHEIITHUM OTPXEHUEM. YCJIOBHS IOJHOTO
BHEIIHET0 oTpaxeHus. [loaroroBka KUIKUX
npo6 k anamuzy. Cnoco0 BHYTpPEHHEro
CTaHJapTa.

8. | BrimoaHeHnue Onpenenenne diaemMeHTHOTO coctaBa 1pod | MIAKpx.s
naBopaTopHoii BOJIBI M MOJIOKa Ha criektpomerpe S2 Picofox. 1501
paboTHI.

Harmmcanue
OTYETA.

9. | CobecenoBaHue Cxema n OCHOBHBIE anmapatypubie | MAKpx.s
KOMIIOHEHTBI KpUCTAILI-TU()PAKIITOHHOTO WK k5.2
PEHTIeHO(IIYOPECIIEHTHOTO CIIEKTPOMETpa. '

10. | BemmonHneHnue 3HAKOMCTBO C  PEHTTeHO(ITYOPECIIEHTHBIM NKk.s.1
naBopaTopHoii CIIEKTPOMETPOM  C BO.]'II:IOBOI/I JWCTIEPCHER. | PIITK 1 5

5 PentrenodmyopecieHTHBIIH aHaIN3
pabOoTBL. CHUJIMKATHBIX TOPHBIX Topoa. ['omoreHmzarus
Hanmncanne 00pasIoB CILIABIEHUEM C (BIHOCaMU
OTYeTa.

11. | CobecenoBanne DNEeKTPOHHO-30H10BbIN MHKPOaHaIU3aTop: NKk.32
OCHOBHEIE amnmapaTypHbIe KOMTIOHEHTB, | K 145
MIPUMEHEHUE

NKnk-s.2
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Brimonaenue
n1a0opaTOPHBIX
pabor.
Hanucanue
OTYETOB.

3HAaKOMCTBO C 3JIEKTPOHHO-30H/JOBBIM
MukpoaHanuzaropom JXA 8200




IInanupyemMsble pe3yJbTaThl 00yueHHs 11 GOPMHUPOBAHUS KOMIIETECHIN I

Nuaukaropsl Pe3yabTarsl 00yyeHus IIpouenypa oueHuBaHus
JDOCTHKeHUSI KOMIIEeTeHIIUH (3HaTh, yMeTh, BJIaJIeTh)
MK k.32 [IpoBogut | Ymerh: Ilonp30BaThes | BeimoaHeHUE
SKCIIEPUMEHTAJIbHBIE  PAOOTHI | COBPEMEHHBIMH ~ NpMOOpPaMM M | 7a00paTOpHBIX paboT.

10 TOTOBBIM MCTOJUKaM

000pyIOBaHUEM: TMOTEHIIMOMETPHI,
KYJIOHOMETPBI, XpOMaTOrpadsml.

WK k.43 CocraBiger
IPOTOKOJIBI WCTIBITAHUH,
OTYETHI 0 BBIIIOJIHEHHOU

pabote mo 3agaHHOI hopme

Biaagern: CTaHJAPTHBIMU
METOTUKAMHU aHamM3a npoo
Pa3IMYHOTO MPOUCXOXKICHUS.
Ymern: BECTH JKypHas
pe3yabTaTOB HAOII0ICHUH,
opopMIIATH pe3yIbTaThI
OKCIIEPUMEHTa B COOTBETCTBUU C
TpeOOBaHUSIMU.

Biaajgern: METOJaMu
MaTeMaTH4eCKON CTaTUCTHUKH,

IpPUMEHSIEMBIMH  TIpH  00paboTKe
pe3yabTaTOB  aHalmM3a OOBEKTOB
NPUPOAHON W TPOU3BOJICTBEHHOU
CpeIbl.

OdopMieHre OTYETOB 10
nabopaTopHbIM paboTam.

UK ks 3HaeT W MOXKET
MIPUMEHSATH Ha  TPaKTHKE
COBPEMCHHBIC

OKCIICPUMCHTAJIbHBIC MCTOAbI
JJI YCTaHOBJICHHUA
KauyeCTBCHHOTO u
KOJIMYECTBEHHOTO cocTaBa

AHAJTM3UPYEMOTO BEIECTBA

3HATB: TEOPETHUUYECKUE OCHOBBI
(U3NKO-XUMHUECKUX METOJ0B
aHalM3a, WX  IPEUMYILIECTBA,
HEIOCTATKHA u oOacti
IIPUMEHEHMUSL.

3HaTh: METOABI U CpeACTBa

KOHTPOJISI XapaKTEPUCTUK
MTOCTYIAIOIINX MaTEPUAIOB, CHIPBS,
noiy(habpuKaToB u
KOMIUICKTYIOIINX WU3ICITUH.
YMmeTh: [IpoBoauTh

UCIBITaHUS ChIPbS U YHaKOBOUYHBIX
MaTepHualioB, MPOMEKYTOUHOM
OPOOYKIMH € MTOMOLUIBIO
XUMHNYCCKHUX, (bI/IBI/IKO-XI/IMI/I‘IeCKI/IX

CobecenoBaHue.
Bremonaenune
ab0paTOPHBIX padoT.

METOJIOB.
WK k.52 Bremosaser | 3naer: Xapakrtepuctuku | CobeceoBaHueE.
CTaHJIApPTHBIE ONepanuu Ha | J1abopaTopHOTO 000pynOBaHUs, | BEIMoTHEHHE
BBICOKOTEXHOJIOTHYECKOM NPUMEHAEMOr0  TIPH  AHAIHM3AX, | yaGonaTOPHEIX PAGOT.
000pyI0BaHUHU JUIS | IpaBUja  €ro  JKCIUTyaTallHH,

XapaKTEPUCTHKH CBIPBsI, | TOPSATOK MPOBEICHUS KATHOPOBKH,

MPOMEKYTOUHOW M KOHEYHOH | MpOBEpPKH pabOTOCIOCOOHOCTH.

MPOAYKITUH XUMHAYECKOTO

MPOU3BOJICTBA




Kpurepun oueHuBanus pe3yanpTaTos 00y4eHHs:

. Heobxommmo Bemonuuts 6 naboparopueix pabor. Kaxaas paBoTta OieHHBAeTCS
MakcHMym Ha S 6anios. OUeHUBaAeTCsS TeXHUKA BBITOJHEHHS, OQOPMICHHE OTYETOB,

2. Tlpenycmotpeno 6 cobecesosanuil. Kawas Tema oneHHBaeTcs MAKCUMyM Ha 5
Oayios. X

JIis nioJTyHeHns 3a4eTa HeoOX 0 MO Habpate MunumMym 60 6ajiios.

Pa3p}a/§_9, YHKH!
) npodeccop AJL . DHHKeIbINTEHH

= -
AL eees (- JAOUEHT I"'B. Iamxkona

[IporpamMma cocTaBfieHa B COOTBETCTBMH C  TPeOOBAHHSIMI OIroC BO wu  yuerom
pexomenaanui [TOOII no nanpasiennto 1 npodunio nmouroroBku 04.03.01 «Xunusy I{porpamma
paccMOTpeHa Ha 3ace/laniy Kade/pbl AaHAIHTHYCCKON XUMUH

<<ji>> 42)/ 20r. HpOTOKOH/J/\@/

3aB. kapeapoi [Tpotipaxos AT

Hacmoswas npg@panma. e yoxcem Gbims 6ocnpoussedend nu 6 kawoil gopme 6e3

APCOBAPUMENLHO2O NUCHMEHIIO0 DARDECUICHUS KADCOPLI-pas VAOOMY UK HPOZ JUMMDbL.
| vt



