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1. Ilenau u 3aga4u AMCHMIIMHBI:

Ilean: NO3HAKOMWUTHL CTYJEHTOB C TEOPETUYECKHMMHM OCHOBAMH, BO3MOYKHOCTSIMHU,
001acThI0  NPUMEHEHHMS  PEHTTCHOCHEKTPAIBbHBIX  METOAOB  aHalu3a,  ammaparypoi,
METOANYECKUMU ITOAXO0AAMH, HABBIKAMU ITPAKTUYECKOrO IIPUMEHEHMUS.

3agaumM: - MO3HAKOMHUTH CTYACHTOB C TEOPETUYECKHMMU OCHOBAMU BO30YXICHHS U
perucTpanyy pPEeHTTeHOBCKUX CHEKTPOB; C (aKTOpaMy, BIHAIOIIMMU Ha 3aBUCUMOCTD
AQHAJTUTUYECKOTO CUTHAJA OT COJIepKaHUsI KOMIIOHEHTOB U JPYTUX XapaKTEPUCTUK HCCIIETyEeMbIX
00pa31oB; ¢ npuémMamu y4€ta WK ocial0iIeHHs UX BIUSHUS Ha aHATUTUYECKUIN CUTHAI.

2. Mecto nucuumuinabl B ctpykrype OINOITI BO
VYuebHast aucuuiuiiHa «PeHTreHOCHeKTpallbHble METO/bI aHallM3a» OTHOCHTCS K  YacTH,
dbopmupyeMoii yuaCTHUKaMu 00pa3oBaTEeIbHBIX OTHOIIECHUH, KypcC 110 BBIOODY.

Jlnia u3yyeHus: JaHHOM y4yeOHOW NUCHUIUIMHBI HEOOXOIUMbI 3HAHMS, YMEHUSI U HaBBIKH,
dopmMHpyeMble TPEIIMIECTBYIOIUME JUCHUIUIUHAMU. OOmas XuMHs, XUMHS HEMETaJUIOB,
Ananmutuueckass xumusi, CtpoeHue BemecTBa, KBaHTOBas Mexanmka, HWubopmaTuka u
BBIUMCIIUTENbHAS TEXHUKA, MaTemMaTnyeckas TeOpus IKCIEPUMEHTA.

HepequL MOCICAYHOIINUX Y‘-I€6HI>IX AUCHUIUINH, IS KOTOPBIX H€O6XOI[I/IMBI 3HaHUA,
YMEHUS U HaBBIKH, POPMUPYEMbIC TaHHON yU4eOHOW MUCIMIUIMHOMN:
NOJIydCHHBIC 3HAHUS, YMEHHS U HaBBIKM HEOOXOAMMBI MPU JalibHEHeil paboTe B Cleayronmx
cdepax nmpodeccnoHaNbHOM AeATeIbHOCTH: aHAIN3 BEIIECTBA IPUPOAHBIX U TEXHOTEHHBIX CPE/I;
KOHTPOJIb KaUueCTBa MPOMBIIUICHHON TpoaAyKIuH. [1py BeIMoNHEHNH KBaTU(UKAIIMOHHBIX padoT,
POJOHKEHUN 00ydeHHUsl B MarucTparype.

3. TpeGoBanus k pe3yJibTaTaM OCBOCHHS JUCHUILIUHBI
[Ipouecc ocBOeHMS TUCHUIUIMHBI HAIMlpaBieH Ha (GOPMHUpPOBAHHUE IEMEHTOB CIEAYIOLIUX

komrereHimii B cootBeTcTBUM ¢ PI'OC BO nampasienuto 04.03.01 «Xumwus», npoduib:
XuMmus.

Ilepedyenb MiIaHMpPyeMBbIX pPe3yJIbTATOB 00y4YeHHs MO0 TUCHHUIINHE, COOTHECEHHBIX C
HHIUKATOPAMH JOCTUKEHHUS KOMIIeTeHHit

Komnerenmms HNupukaTopsl Pe3ynabTaThl 00yuenus
KOMIIeTEeH N i

T1IK-3 Criocoben WN/Kpk.3.1 lotoBuTt npodsr | YMeThb: [lons30BaThes mpubopaMu 1

TOTOBHUTH OOBEKTHI 00BEKTOB UCCIICTOBAHMS 000pyIOBaHUEM IS

uccienopanus (BemectBa | MJKpk.3, [IpoBomut PeHTreHO(ITyOPECIIEHTHOTO aHAIIN3a

CHHTETUYECKOTO U JKCIIEPUMEHTAIbHBIE BaageTb: pacCMOTPEHHBIMH B pPaMKax

MIPUPOTHOTO paboTHI IO TOTOBBIM Kypca METOJUKaMH aHaJu3a mpoo

MIPOUCXOXKICHUS, METOIUKaM Pa3IUYHOTO MMPOUCXOXKICHUS.

MaTepHabl U 1p.) U
HNPOBOAUTH UX U3Y4EHHE
10 33JaHHBIM

METOIUKAM.

T1K-4 Criocoben MJIK k.43 CocraBisieT YMeThb: BeCTH XKypHaJ pe3yIbTaTOB
0o0pabaTsiBaTh MPOTOKOJIBI UCTIBITAHHIA, U3MEpeHH, OPOPMIIATEH Pe3yJIbTaThI
pe3yabTaThl paboT OTYETHI O BBITTOTHEHHOM 9KCIIEPUMEHTa B COOTBETCTBHUH C
XUMHUYIECKOMN paboTe 10 3aJaHHON TpeOOBAHMSIMHU.

HAIPAaBJICHHOCTH C thopme Biaagerb: MeTOIaMH MaTeMAaTHYECKOM

HCITIOJIb30BAHHUECM CTATUCTUKU, MTPUMCHIACMBIMU ITPU




CTaHJIaPTHBIX METOJOB U
METOINK

00paboTKe pe3yNIbTaTOB aHalln3a
00BEKTOB MPUPOTHON U
MIPOM3BOICTBEHHOMN CPEIBI.

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

MK k.51 3HaET U MOXKET
MIPUMEHSTH Ha TIPAKTHKE
COBpPEMCHHBIC
SKCIEPUMEHTAJIbHBIC
METO/BI AJI YCTAHOBIICHUS
Ka4eCTBEHHOT'O U
KOJIMYECTBEHHOT'O COCTaBa
aHAJTU3UPYEMOT0 BEIIECTBA

3HATB: TCOPETUYCCKHUE OCHOBBI
METOJIa PEHTT€HOCTIEKTPAIILHOTO
aHa/n3a, IPEeUMYIIEeCcTBa,
OTpaHHYCHUS U 0071aCTH IPUMEHEHYSI.
VYmers: [IpoBoauTh u3MepeHus
(ucteiTanms) 00paA3IOB MPUPOTHBIX
CpeJl ¥ IPOMBIIIIJICHHBIX MaTepHAIIOB.
[IpoBoauTk onpenencHue
KauyeCTBEHHOTO M KOJIMYECTBEHHOTO
cocTaBa 00pasIloB.

MK k.5, Beimonaser
CTaHJIapTHBIE ONlepaIui Ha
BBICOKO-TEXHOJOTHIECKOM
000pyIOBaHUM ISt
XapaKTEPUCTUKH CHIPbS,
MPOMEXKYTOUHOU U
KOHEYHOU MPOyKIIHH

3HaTh: OCHOBHBIC XapaKTCPUCTHKU
PEHTTEHOCTICKTPAIbHOM anmaparypebl,
npaBuia ee HKCIUTyaTaluu, OpsI0K
MPOBEICHNS KATHOPOBKH, IPOBEPKU
paboTOCTIOCOOHOCTH.

XHUMHUYECKOIO
MIPOU3BOJICTBA
T1IK-6 Criocoben NKk.¢2 Ucnionsayer 3HaTh: pU3HUECKHE OCHOBBI METOA
MPUMEHSTH OCHOBHBIE KOMITBIOTEPHBIC PEHTTEHOCTIEKTPAILHOTO aHAJIN3a, €T0
€CTECTBCHHOHAYYHBIC TEXHOJIOTHH IS MECTO CPEIH IPYTHX PUINICCKUX
3aKOHBI U CHCTEMATH3AIIN METOJIOB OIPECIICHHUS 3JICMEHTHOTO
3aKOHOMEPHOCTH pe3yIIbTaTOB cocTaBa U OCHOBHBIE 00JIaCTH
Pa3BUTHS XUMUIECKON JKCIICPUMEHTA MIPUMEHCHUSI.

HAyKH MPH aHAJIN3E
MOJTyYEHHBIX
pe3yabTaTOB

Baagern: criocobamu
MaTeMaTH4IeCKOi 00paboTKu
Pe3yJIbTaTOB aHAIH3a C
HCIIoIb30BanneM nakera MS Excel.
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5. Conep:xkanne y4eOHOr0 MaTepuasia I CUUILTIAHbBI

Cooeporcanue pazoenos u mem OUCUYUNIUHDL.

Tema 1. Beeoenue. Ilpupooa u odouiue ceoiicmea permeeno6cKko20 uzayueHus.

Beenenne. MHcropuueckas crpaBka. OTKpbITHE PEHTICHOBCKMX JIydell M BEXM HMCTOPHH
UCCIIEIOBAaHMsI CBOICTB U NMPUMEHEHMsI pEHTIC€HOBCKUX Jydeld. O0IacTe SHEPIUU PEHTI€HOBCKOTO
u3nydeHus. XapakKTEpUCTUUYECKUH M TOPMO3HOW (HENPEPHIBHBIM) PpPEHTICHOBCKMM CIEKTP.
Pentrenosckas QuyopecueHuus. O61acT NPUMEHEHUS] PEHTI€HOBCKOIO M3Iy4YEeHHUs Ul aHalIHu3a
BelecTsa. Pexkomenayemast inrepaTypa 1o peHTT€HOCIIEKTPaIbHOMY aHAJIU3Yy.

Tema 2. Xapaxmepucmuueckuii peHmeeno6CcKuil CHeKmp.

DHepruu XapakTepUCTUUYECKUX JIMHUM PEHTTE€HOBCKOTO CIEKTpa. DHEPrUu JIMHUM B MOJIENU aTOMa
bopa. 3akon Mo3znu. Dueprun nuHUN U3 ypaBHenus llIpeauHrepa s BOJOpOAONIO00HOTO aToMa.
CucremaTika XapakTepUCTUYECKUX IJIMHUU PEHTTEHOBCKOTO crekTpa. l[lpaBuma otbopa mms
JMarpaMMHBIX JIMHUM, CATEIUTATHI JTUHUMN.

Tema 3. Bzaumooeiicmeue peHm2eH068CK020 U3NVUCHUA C 8EULECIEOM

OcnabneHre MoToKa PEHTTEHOBCKOTO M3TydeHHUs B BelecTBe. 3akoH byrepa-Jlambepra-bapa.
ATOMHBI, MAacCOBBIN 1 TUHEUHBIA K03 PULIHEHTHI OCTabIeHUsS PEHTT€HOBCKOTO U3ITyUYCHHUS.

Hctunnoe nornomienne - GotodPhekT Ha BHYTPEHHUX 000s109Kax aToma. KorepeHTHoe n
HEKOTePEHTHOE PacCessHUE PEHTTEHOBCKOTO M3IYYCHHUS. 3aBUCUMOCTh OT DHEPTHUH U3IYICHUS U
aTOMHOTO HOMepa.

Tema 4. Hnmencuenocnmo penmzeno068cKo20 (hayopecyeHmuozo u3iyueHusl.

Pentrenosckas Quyopecuenuus. Paguamnyonssie n 6e3paauanuoHHble nepexoasl B atome (Brixon
¢dnyopecueniu K- u L-o6104yex aroma). UHTEHCUBHOCTD JIMHUMN CIIEKTpa PEHTTEHOBCKOM
(bayopecueHIH, BO30YKIEHHOTO B 00pa3iie MOHOXPOMATHUYECKUM U3JTyY€HUEM U U3ITy4eHUEM
PEHTI€HOBCKOM TPYOKH. 3aBUCUMOCTh HHTEHCHUBHOCTH (DIIyOPECLIEHIINN OT XUMHYECKOT'O COCTaBa
oOpasma. 3aBUCUMOCTh HHTEHCUBHOCTH (DJIYOPECHICHIIMH OT TOJIITUHBI (MacChl) aHATU3UPYEMOTO
o0pasua. 3aBUCUMOCTb OT HAPSHKEHUS U CUJIbI TOKA Ha PEHTI€HOBCKOM TpyOKe.

Tema 5. Penmeenoeckas ghayopecuenuusi ROPOUWIKOGbIX MAMeEePUAiI0g.

dwusuyeckas npupoaa ddpdexra MukpoabecopOimonHoi HeogHopoaHoctd (MAH) B mOpomIkoBbIx
Marepuasax ¥ HEOJHOPOJHBIX CIUIaBax TMpu peHTreHoduryopecieHTHOM aHanmm3e (PDA).
Breipakenue Uisi MHTEHCHBHOCTH (piyopeclieHInd, BO30YKIEHHOW B MHOTOKOMIOHEHTHOM
nopomrkoBoM oOpasiie. Onenka a¢dpexra MAH mist nByxkoMmoHeHTHOTO oOpasnia. [Ipuémer yuéra
iy ycrpanenus BivsiHUs MAH nsnyuarens Ha pe3ynpTaTsl POA.

Ot60p npo6 kK PDA. 3aBUCHMOCTD TIPEACTABUTEIHPHOM HABECKH OT XMMHUYECKOTO cOCTaBa 0Opasiia,
pa3Mepa ero 4acTHII U COJIePIKaHUS aHAINTA.

Tema 6. Ompajicenue u npe1oMaeHUEe DeHM2ZEHO8CKO20 U3IVUCHUA.

OTpaxkxeHuE U MPETOMIICHUE JIEKTPOMArHUTHOTO M3JIy4eHHUs B 00JacTH BUAUMOTO (ONTHYECKOTO)
U PEHTICHOBCKOTO  CIIEKTpa. Yroa - MONMHOrO  BHEIIHErO0  OTPAKEHUS. Cxema
PEHTIeHO(IIYOPECLIEHTHOTO CIIEKTPOMETPa C TIOJHBIM BHEIIHHUM OTpaxkeHueM. OcoOeHHOCTH
PETUCTPUPYEMOTO CHEKTpa. MIHTEHCUBHOCTH ()IyOpPECLIEHTHOIO M PACCESIHHOIO PEHTIE€HOBCKOTO
CIIEKTpPA, PETUCTPUPYEMOT'O TIOJTYIIPOBOJHUKOBBIM JETEKTOPOM.

Tema 7. Cxemul annapamypol 0151 peHmM2eHodayopecuenmmno2o anaiusd.

brnok-cxeMa pEHTTEHOBCKOTO  CHEKTpoMeTpa. VICTOYHMKM  BO30YXKIEHHUS  PEHTTCHOBCKOU
¢GyopecueHIIMN: PEHTTEHOBCKHE TpPYOKH; PaaMOU30TONHBIE HCTOYHUKH, CHHXPOTPOHHOE
U3JIy4CHHE.



HCTCKTOPBI PCHTICHOBCKOI'O H3JIYy4YCHHA: CHUHTHIUIAOUOHHBIC JOCTCKTOPLI. TAa30HAIOJHCHHLIC
IPOTIOPIIOHATIBHBIE JIETEKTOPHI, MOIYIPOBOJIHUKOBBIC IETEKTOPHI (IPUHIMIIBI PabOTHI, 00JIacTH
IIPUMEHEHHUS. SHEPIETUUECKOE Pa3pEILICHNUE).

Cxembl KpucTaii-IudpaknOHHBIX CIIEKTPOMETPOB. Pa3pelienre u cBeTocusa CieKTpoMeTpa.

Tumnbl peHTreHOBCKUX (IIyOpPECLEHTHBIX CIIEKTPOMETPOB: CIIEKTPOMETPHI TUCTIEPCHEN MO JTMHAM
BOJIH; CIIEKTPOMETPBI C DHEPreTUYECKOW IUCIEPCHEH; CHEKTPOMETPBI C IIOJHBIM BHEIIHUM
OTpaKeHHEM. MHOroOKaHaJbHbIE, CKAaHUPYIOIIUE KPUCTAIUI-AU(PPAKIIMOHHBIE CIIEKTPOMETPHI,
KOMITAKTHBIE CIIEKTPOMETPBI € TIOJIYITPOBOJHUKOBBIMH JETCKTOPAMHU.

Tema 8. Ocnoevt memooa 31eKmMPOHHO-30H006020 DEeHm2eoCneKmpaibHo2o
muxpoanaauza (PCMA)

Bo30yxeHre peHTreHOBCKOTO M3JIy4eHUs JIeKTpoHaMU VHTEHCHBHOCTD XapaKTEPHUCTUYECKOTO U
TOPMO3HOTO IEPBHUYHOIO PEHTTEHOBCKOrO W3JIydeHHs. PacnpeneneHue XapakTepuUCTUUECKOTO
PEHTIC€HOBCKOTO U3JTyYeHUS MO ITyOMHE MUIICHH.

Anmapatypa. YCTpOHWCTBO 3JIEKTPOHHO-30HJOBOTO PEHTICHOCIIEKTPAILHOTO MHUKPOAHAIIN3aTOopa.
YCTpOWCTBO ~ 3JIEKTPOHHOTO MHUKpOCKoma. Pa3mepsl 30HBI BO30yxaeHus. TpeOoBaHus K
MMOBEPXHOCTH 30HBI HCCIEAOBaHUS (KauyecTBa TMOBEPXHOCTH oOpasmnoB). Buapl m3o0pakeHuit
MOBEPXHOCTHU Mpu O0MOapIUpPOBKE BEILIECTBA HIEKTPOHAMH.

Meroap! yuera MaTpudHbIX 3¢ extoB mpu PCMA.

3aBUCUMOCTh AHAJIMTUYECKOTO CHUTHAjJa OT cocTaBa oOpasma. CtaHmapTHbele 00paslbl U 0Opa3ibl
CpaBHEHUS JIsl MUKpoaHam3a. TpeboBanus k oOpasiiam cpaBHeHus mpu PCMA.

[Tpumepsr npumenenuss meroga PCMA B reosmoruu, OHONOTMH, TEOXHUMMHU, (QHU3HKE, MpU
UCCIIeIOBaHUH 00pa310B OKPY’KaKOIIel Cpeabl.

Tema 9. Penmezenosckasn ghiyopecuenyus nopouiKoeblx Mamepuanos.

Odusnueckas npupoaa dpdexra MukpoadbcopOImonHoi HeogHopoaHoctn (MAH) B moporkoBbIx
MaTepualaX W HEOJHOPOAHBIX CIUIaBaX TMpH peHTreHo(iayopecueHTHOM aHanmuze (PDA).
BoipaxkeHue Juisi MHTEHCUBHOCTH (DITyopeclieHLUH, BO30YXKICHHOW B MHOTOKOMIIOHEHTHOM
nopoikoBoM obpasiie. Ouenka 3¢pdpexra MAH s nByxkommnoneHTHOro oopasua. [Ipuémer yuéra
iy yctpanenus Bausaauss MAH usnyyatens Ha pe3yiabtaTel POA.

OT16op 1po6 Kk POA. 3aBUCUMOCTH NPECTABUTEIILHON HABECKH OT XUMHUYECKOT0 COCTaBa o0pasla,
pa3Mepa ero 4acTHIl ¥ COJCpP KaHMsI aHAJIUTA.

Tema 10. Cnocoowvl ananusa.

Cnoco6 BHemHero cranmaprta. Crmoco® BHyTpeHHero crtanaapra. Crmoco6 cranmapra — ¢oHa.
VYpaBuenus cBsi3u B POA u ux xnaccuukaiys. DMIMPUYECKUE YPABHEHUS CBS3U; ONpEAeTIeHUE U
KOHTPOJIb SMIUPUYECKUX KOI(Q(UIMEHTOB YypaBHEHMs. YPaBHEHMs CBSI3UM, OCHOBAaHHbIE Ha
TEOPETUYECKUX pacueTax BIMSIHMS COCTaBa MaTPULIBl HAa aHAJIUTUYECKUM curHan npu POA.
[Tomysmnupuueckue ypaBHeHMs cBs3M. KpaTkue cBeneHMs O IpOrpaMMHOM OO€CIeYeHUU
PEHTIeHO(IIYOPECLHEHTHBIX CIIEKTPOMETPOB.

Cnoco6sr  momroroBku 1npod6 k PC®DA. IlpemapupoBaHue MOPOMIKOBBIX  MaTE€pUaJIOB.
IIpenapupoBanue METAILIOB U CIUIaBOB. [IpenapupoBanue pacTBOPOB U CYCIIEH3UN.

Tema 11. Pernmezernoghiyopecuernmublil CUIUKAMH b AHAIUS.

Bo3moxxHocTH M 001acTh nmpuMeHeHus cwinkatHoro POA. Otbop m moaroroBka npod k PDA.
CnocoObl  ToMoOTeHHM3anuu Tpod. BwiOop rpamyrpoBodYHBIX 00pa3ioB. CrnocoObl KOPPEKIHH
MaTpU4HbIX 3(QpekToB. PeHTrenoduryopeciueHTHOe onpeeneHHe OCHOBHBIX MOPOI000pa3yonx
¥ HEKOTOPBIX MUKPO3JIEMEHTOB B MUHEPAJIBHBIX CpeIax.



Tema 12. Penmzenogckue cneKmpol U XumMudeckas Ces3b.

Bunbl xumumueckoi cBs3u. [lapameTpsl pPEHTIE€HOBCKHMX CHEKTPOB, IOJBEPKEHHBIEC BIIUSHUIO
XUMHAYECKOM CBs3M. XUMHYECKUW CIBHUI, IIMPHHA, aCUMMETpus, (GopMa M HMHTEHCHBHOCTb
JUAarpaMMHBIX JIMHUWA PEHTIEHOBCKOI'O CHEKTpa M HMX caTeJuiuToB. OmnpeneneHue CTPYKTYphI
MOJICKYJ, CTENEHH OKHUCJICHUS, DIEKTPOOTPULATEIBbHOCTH, (YHKIHMOHAIBHBIX Tpynm IO
PEHTI€HOBCKHUM CIEKTpaM. BinsgHNEe XMMUYECKOMN CBA3U HA CIIEKTPBI MOIVIONIEHUSI PEHTI€HOBCKOIO
U3ITy4EHUs.



6. Ilepeuyensn 1abopaToOpHBIX padoT

No pazniena u
TEMBbI
JUCLIUILINHEI

Haumenosanune
71a00paTOpHBIX paboT

TpynoeMKoCTh

(dachr)

Bcero
yacos

N3 gux
MpaKkTUyecKas
IIOATOTOBKA

O1LeHOYHEBIE
cpeiacTna

dopmupyembie
KOMIICTCHIIU

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

CobecenoBanue

PeHTFCHOCHCKTpaJ'ILHHe METOJbI aHAJIN3a

KauecTBeHHBII
peHTreHO-
(bayopecIeHTHBIN
aHaIM3

Pentreno-
¢aryopecieHTHOE
OTIpeIeIeHUE SJICMEHTOB
B Ipo0ax Mmous 1
0CaJOYHBIX OTJIOKECHUHU
crocobamu MpsiMoro
BHEIITHETO CTaH/AapTa U
cTangapra-poHa

Ananu3s cranei ¢
IIOMOILBIO YPAaBHEHUIN
MHOKECTBEHHOM
perpeccun

Pentreno-
¢ryopecueHTHbII
aHaJIM3 Ha CIICKTPOMETpE
C NIOJTHBIM BHCUIHUM
OTpaXKeHUEM

3HAKOMCTBO C KpHCTaJLI-
T paKITnOHHBIM
PEHTIEHO-
(bayopeceHTHBIM
crexkrpoMerpoMm S4
Pioner

YCTHBIN OIpPOC,
MpOBEpPKa
OTYETOB 10
BBITIOJIHCHHBIM
paboram

WMKk3.1
NIKnk32
WNIKik.43
WK k5.1
I/IHKHK—S 2
I/IHKHK-é.Z

3HAKOMCTBO C
3JICKTPOHHO-30HI0BBIM

MUKPOAHaIU3aTOPOM
JXA 8200

HToro
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Ilepeyenb TeM (BONMPOCOB), BLIHOCMMBIX Ha CAMOCTOSITEJIbHOE M3YyYeHHE CAMOCTOSATEIbHOM
padoThI CTY1EHTOB

Ne Tema 3anaHue @opmupyemas | UK
1/ KOMIIETEHIINS
i
Penmezenocnekmpanovnoie MOArOTOBKa K  YCTHOMY [IK-3, NKnk-3.1
Memoovl ananu3a OIIpocy  CM. BOIIPOCHI I1K-4, VK32
TEKYIIETO KOHTPOJIS — TEMBbI I1K-5, II:EIIEEE:T
MOJTOTOBKHU K [1K-6 NKx.s.
KOJUIOKBUyMy. Hanucanue W TKkc6.2
otueroB 1o JIP

MeToanuyeckne yKa3aHus 0 OPraHU3aluU CAMOCTOSITEIbHOM Pad0ThI CTYIEHTOB

CamocrosTenpHas pa60Ta CTYACHTOB, CBA3aHa C HOHFOTOBKOﬁ OTYECTOB 110 BBINTOJJTHCHHBIM

nabopaToOpHBIM ~ paboTaM, 3aKperuieHHeM TEOPETHYECKOro Marepuaja B BHJAE  YCTHOTO

cobeceI0BaHU.

CrpykTypa oT4eTa 1o gabopaTopHoii padoTe:

1.
2.
3.

ens paboThI.
TeopeTnueckas 4acThb.
Brinmonnenue pacueTHbIX, TpaduyecKuX U KOHTPOJIbHBIX 3a/laHUi B COOTBETCTBHHU C
METOJIMYECKUMH YKa3aHUSAMH K Kax a0 pabore.
BriBoJ1 (Ha OCHOBE TTOTYYEHHBIX PE3YIHTaTOB).
MeTtoauueckrie peKOMEHAAINHU 110 BBIMOJIHEHUIO U 00pab0TKe SKCIIEPUMEHTAIBHBIX JaHHBIX

M0 Kaxao0u jJabopaTopHO paboTe OMUCAaHbI B METOJUYECKUX PEKOMEHIAIMSIX, MOATOTOBICHHBIX

npenojaBaTeNsiMu Kadeapsl.

IIpumepHasi TeMaTHKa KyPCOBbIX Pa00T (IPOEKTOB) - He MPeAyCMOTPEHbI

7. YueOHO-MeTOAUYecKOe U MHPOPMAITMOHHOE o0ecredeHne JUCIUTIMHBI

Ocnoenasa numepamypa:

OcHoBHas IuTeparypa:

1. [TaBmunckuii I'.B. OcHOBBI pu3uku peHTreHoBCcKOoro n3nydeHus 1982. - 376 c.
PentrenodayopecieHTHbIN aHaIu3 +

2. CmarynoBa A.H., Momuanosa E.W. PeatrenodyopectieHTHBIN aHATN3
MHOTOKOMIIOHEHTHBIX P00 C MOMOIIBIO ypaBHEHH cBsi3u. — UpkyTck: M3a-Bo
Hpkytckoro roc-ynra, 2011. — 44 c. 40 sk3.+

JlononauTenbHas yueOHas quTeparypa:

3 JloceB H.®., CmarynoBa A.H. OCHOBBI peHTT€HOCTIEKTPATLHOTO (hITyOPECIIEHTHOTO
a"anns3a. — M.: Xumus, 1982. — 208 c..+

4 JloceB H.®. KonniecTBEHHBIN peHTIEHOCTIEKTPAIBHBIN (PITyOopeciieHTHBIN aHanmu3. M.:
Hayxka, 1969. 336 c..+




Cnpagounbvie 6a3vl peHM2eHOCNEKMPATbHBIX OAHHDIX.
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 o ——————————

8. MarepuaabHo-TeXHHMYECKOe o0ecriedeHne U CUUIIIHHBI

Y4ebHo0-1200paTOpHOE 000PYI0BaAHME:
[Tomemienuss Asis TPOBENCHHUS JIEKIMOHHBIX 3aHATHH, YKOMIUIEKTOBAaHHBIE HEOOXOIMMBIM
obopynoBanuem, mpuOOpHON 0a30if, a UMEHHO: AyJUTOPHH, OCHAIICHHBIE MYIbTUMEIUHHBIMU
CpelncTBaMH JUIsl TIPOBENICHUSI ayJUTOPHBIX 3aHATHH (ayn. 6), JmabopaTopHbBIE MPAaKTUKyMbl (71a0.
125, 126), ocHamieHHbIe HEOOXOAUMBIM 000PYTOBAHUEM U PEAKTUBAMHU.

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

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

[Ipecc mabGoparopusiii ruapaBnuueckuii [II'P-10 B xoMmriekte ¢ mpecc-GpopMoit Kpyrioro

cedeHus ¢ GUTYPHBIM MTyaHCOHOM; TUaMeTp TabneTKu-u3nyqdaresns 20 M.

4. PeHTreHOBCKHI CIEKTpOMETp C TOJHBIM BHEIHHM oTpaxxeHueM S2 Picofox (Bruker,
I'epmanus). Ycranosnen B HctutyTe 3emHoi kopsl CO PAH.

5. PentrenoBckwuii QuryopecuieHTHBIN criekTpoMeTp S4 Pioneer (Bruker AXS, I'epmanms).
VYcranosnen B Macturyre reoxumuun CO PAH.

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

[98)

9. OOpa3oBarejibHbIE TEXHOJIOTUH

B nmponecce M3ydYCHUd  JUCHUINUIMHBI  HUCIHOJIB3YIOTCS  JICKIIUMHW, KOHTPOJIBHBIC U

nabopaTopHbIe PabOThI, KOJJIOKBUYMBI, pa300p KOHKPETHBIX CUTYAIIHi.

10. OueHo4HbIe MaTEPHUAJbI IJISl TEKYILIEr0 KOHTPOJISA U IPOMEKYTOYHOM aTTecTalu

Ouenounsle cpeacTa (OC): 1 mpOMEKYyTOUHOM aTTecTaly B (hopMe KOJTOKBUYyMa

OrneHOuHBIE CpelCcTBa TEKYLIEro KOHTPOJs (GopMUpPYIOTCsS B cooTBeTcTBUU ¢ IlonoxeHuem o
0aJIbHO-PEUTHHIOBON cHcTeMe yHuBepcutTeTa. HasHadeHume oueHouHbIx cpeactB  TK -
BBISIBUTH C(OOPMHUPOBAHHOCTb KOMITETEHIIUH.

Tembl 115l NOATOTOBKH K KOJJIOKBHYMY
1. O6nactT TpPUMEHEHUsT PEHTICHOBCKOTO W3JIY4YEHHUs JJIs aHalu3a BemecTBa. MeTomabl

PCHTICHOCIICKTPAJIbHOT'O aHAJIN3a U 3aJa4Un aHATUTHYECKOM XUMUH, PCIIaCMBbIC C X TOMOIIBIO.

2. OCHOBHBIE CBOWCTBA M XapaKTEPUCTHUKU PEHTTEHOBCKUX Jy4ded (001acTh SHEPruw,
MPOHMKAIOIAsl CIIOCOOHOCTD). XapaKTePUCTUUECKHI U TOPMO3HON PEHTI€HOBCKHM CIIEKTP.

3. CuctemaTika XapakTEPUCTHUYECKUX JIMHUNW PEHTTEHOBCKOTO criekTpa. [IpaBwmma otbopa mis
TUarpaMMHBIX JIMHUM, caTesiuThl JuHui. OnucaHue TMepexoloB B Mojenu aroma bopa,
CONPOBOXKIAIOIINXCS U3TyYEHUEM JIMHUN PEHTIT€HOBCKOTO CIIEKTpa. 3aKoH Mo3iu.



4. 3akoH ocnabieHus TMOTOKAa PEHTTEHOBCKOTO W3NydeHHUs B BemiecTBe byrepa-Jlambeprta-
bapa. ATomHBIIi, MacCOBBIN U JTMHEHHBIA KOYPPHUIIUESHTHI OCIA0JICHHS PEHTTEHOBCKOTO M3TyUeHUSI.

5. ®orodddexT Ha BHYTPEHHUX 000JI09Kax aToMa (TIOTJIONMIEHUE PEHTTEHOBCKOTO U3ITyUeHUs).
6. KorepenTHoe u HEKOrepeHTHOE paccesiHue PEHTT€HOBCKOTO U3TyUEeHHUS.

7. [Monroroska nmpo6 k POA. Ouenka npesiena oOHapyKEHUS 3JIEMEHTA.

8. Cnioco0Obl ompenenieHrss KOHIICHTPAIMA: CIIOCO0 MPSMOTro BHEIIHETO CTaHAapTa U CIocod
crangapTa-(oHa.

9. Cxema W  OCHOBHbIE ammapaTypHble  KOMIIOHEHTHl  KpHUCTaLI-AU(PPAKIIMOHHOTO
PEHTTeHO(ITYOPECIICHTHOTO CIIEKTPOMETPA.

10. DJIEKTPOHHO-30HJIOBbIA  MUKPOAHAJIU3AaTOpP: OCHOBHBIC aIapaTypHble KOMIIOHEHTHI,
MIPUMECHCHHE.

IIpumepHBIii IepedeHb BONPOCOB K 3K3aMeHY 0 Kypcy «PeHTreHocnekTpajabHble METOABI
aHaJu3a»

1. O6mact mTpUMEHEHUS PEHTITCHOBCKOTO W3JIYYCHHUS JUIsl aHaiW3a BemecTBa. MeTosl
PEHTIC€HOCTIEKTPAIIBHOTO aHalM3a M 3aJayd  aHAJUTUYECKOM XUMHUHU, pellaeMble C UX
MTOMOLIBIO.

2. OCHOBHBIE CBOWCTBA U XapaKTEPUCTHKU PEHTTEHOBCKUX Jyded (00JmacTh DHEpruw,
MIPOHUKAIOIIIAS CTIOCOOHOCTD). XapaKTePUCTUICCKUNA U TOPMO3HOM PEHTICHOBCKUN CIIEKTP.

3. Cucremaruka XapaKTepUCTUYECKHUX JIMHUKA PEHTTCHOBCKOTo crekTpa. [IpaBuna ortbopa mns
JIMarpaMMHBIX JIMHHUM, caTeJUIMThl JUHUK. OnucaHue NepexoJoB B Mojneau aroma bopa,
COIIPOBOXAAIOIINXCS U3TYy4EHUEM JIMHUM PEHTT€HOBCKOT'O CIIEKTpa. 3akoH Mo3siu.

4. 3akoH ocna0yeHHs MOTOKAa PEHTICHOBCKOTO M3JyuyeHHUs B BemecTBe byrepa-Jlambepra-bapa.
ATOMHBIi, MAaCCOBBIN 1 TUHEUHBIA K03(hPULIMEHTHI OcabIeHUs PEHTT€HOBCKOTO U3ITyUYCHHUS.

5. ®ororddext Ha BHYTpEeHHUX O00O0JIOYKax aToma (TOTJIONIEHHUE PEHTTCHOBCKOTO HW3JIYYCHHS).
KorepeHTHOE 1 HEKOTEPEHTHOE PacCesTHUE PEHTIE€HOBCKOIO U3ITyUEHHUS.

6. PentrenoBckas ¢dayopecuenuus. Paguanuonnsie u Oe3paAuallMOHHBIE MEPEXOAbl B aTOME.
Beixon ¢uyopectieHnnu. MIHTEHCMBHOCTD JIMHUH CHEKTpa PEHTTEHOBCKOHM (iyopecieHuunu,
BO30YX/ICHHOTO B MaCCUBHOM 00pas3Iie.

7. 3aBHCHMOCTh HMHTEHCHBHOCTH PEHTTEHOBCKOM (DIIyOpecleHIMH OT XMMHYECKOTO COCTaBa
oOpa3na. 3aBUCHUMOCTb HWHTEHCHUBHOCTU  (PIIyOpeCUHEHIMH OT TOJIIMHBI H  MAacChl
aHAJIM3UPYEMOTro odpasia.

8. JleTekTophl PEHTT€HOBCKOTO M3IYYEHHUS: CUUHTHIUISLIUOHHBIE E€TEKTOPbI. ra30HANOIHEHHbIE
MPOMOPIIMOHANIBHEIE  JIETEKTOPBI, MOIYIPOBOJHUKOBBIE JETEKTOPHI (TPUHLUIBI  PabOTHI,
00J1aCTH TPUMEHEHUS. YHEPTETUYECKOE PA3PEIICHHE).

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

10. Ucrounnku BO30OYXKIEHUSI PEHTTCHOBCKON  (piiyopeclieHIMH: PpEHTICHOBCKHE TPYOKH,
PaZMON30TONHbBIE UCTOYHUKH, CHHXPOTPOHHOE U3IIy4YEHHUE.

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

12. PeHTreHo(1yopecieHTHbIE CIIEKTPOMETPhl C MOJHBIM BHEUIHMM OTpaxeHueMm. OoOnactu
MIPUMEHEHHS.

13. DpdexT MHKpoaOCOPOLMOHHON HEOJAHOPOIHOCTH TPU PEHTICHO(IYOPECHEHTHOM aHaJM3e.
XapaKkTeprucTUKa MOPOUIKOBBIX 00pa3lOB «TOHKOT0», «rpy0oro» Mmomoja MO OTHOIIEHUIO K
PEHTTEHOBCKOMY M3JIyYEHUIO.



14.

15.

16.

17.

18.

19.

20.

21.

22.

[Tpuémbl  yuéra, yCTpaHEHUS WJIA YMEHBLICHHMS BIUSHUS  MHUKPOAOCOPOIIMOHHOMN
HEOJTHOPOJHOCTH M3JTydaTess Ha pe3yiabTarel POA.

KomnoneHtsl (oHa B KOPOTKOBOJHOBOH W JUIMHHOBOJHOBOW OOJNACTSIX PEHTTEHOBCKOTO
¢dnyopecueHTHOro cnekrpomerpa. OlleHKa CTaTUCTUYECKOH MOrpEemHOCTH c4éra IpH
OTIpeJIeIEHUH MaJIbIX KOHIICHTPALMI 3JIEMEHTOB U Tpezieia 0OHapyKeHusl.

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

OMIIMPUYECKUE YPAaBHEHHUs CBSA3M [UIsl ydeTa BIMSHHUS COCTaBa MATPHULBI HA AHATUTHUYECCKHUU
curHai npu POA. [IpeumyniecTBa 1 orpaHU4EHUS.

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

[ToaroroBka mpo6 k PDA. IlpemapupoBanue MOpomKoBBIX MaTepuanoB. [IpemapupoBaHue
MeTaJuIoB M cmaBoB. [IpemapupoBanue pactBopoB U cycneHzuid. OtbGop mpod.
IIpencraBuTenbHas HaBeCKa, €€ 3aBUCMMOCTb OT XMMHUYECKOI'O COCTaBa o0paslia, pa3Mepa ero
YaCTHULI.

PenTtrenodmyopecieHTHBIN aHaNW3 CUIMKATHBIX TOpHBIX Mopoji. 'omorenusaunus oOGpasnoB
criaBieHueM ¢ giocaMu. OcoOEHHOCTH ONpeeTIeHUs JETKUX IeMeHTOB (Z<20).
PeHTreHOBCKHME CIEKTppl M XMMHYECKas CBA3b. [lapamMeTpbl PEHTTEHOBCKHX CIIEKTPOB,
MOJIBEP)KCHHBIE BIMSHUIO XUMHYECKOW CBSI3U (XMMHUYECKHH CIBUT, (OpMa M MHTEHCUBHOCTh
JIMarpaMMHBIX JJUHUHA PEHTI€HOBCKOI'O CIIEKTPA).

BnusiHne XUMHUYECKOM CBSI3U Ha CIIEKTPBI OTJIOMEHUS] PEHTT€HOBCKOIO U3yUYEHHUS.

MartepuaJnbl 1J1s1 IPOBeJACHUS TEKYIEro H NPOMe;KyTOYHOI0 KOHTPOJIsI 3HAHUI CTYIeHTOB:

Ne | Bun koHTpOIIA KonTtponupyemsie TeMbl (pa3aesbl) Komnerennuu,
m\ KOMITOHEHTBI
I KOTOPBIX
KOHTPOJIUPYIOTCS
1. | CobecenoBanue OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKHU MK k5.1
peHTreHoBckux ay4yei. Cucremaruka WK k5.2

XapaKTepUCTUUECKHUX JIMHUNA PEHTT€HOBCKOTO
cnektpa. 3akoH Mo3nu. KauecTBeHHbIH 1
KOJIMYCCTBEHHBIN PEHTTeHO(TYOPECIICHTHBIN
ananu3. [logroroska npo6 k ananuzy. O0nactu
MPUMEHEHHUS PEHTTEHO(IYOPECIIEHTHOTO
METO/Ia AaHAJIN3A.

2. | Bemonnenune KauecTBeHHBIN pentrenoduyopecueHTHbd | MIKpk.32

TaBopaTopHoii aHamms. llpenapupoBaHue MOPOMIKOBHIX MPOO. MK x4 3
OrnpeziesieHHe aTOMHOTO HOMEpa d3JIEMEHTa,
pa6OTBI. - I/IﬂKHK_5_2
3Hasl JJIMHY BOJHBI €r0 XapaKTePUCTHUUECKON
Hanucanne auaun.  OneHka 1mipenena  OOHaApyXKEHUS
OTUETA. DJIEMEHTA.
3. | CoOecemoBanue Crmoco6 mpsMOro  BHENIHETO  CTaHJapTa. NKk_s.1

['panynpoBounsie 00pa3ipl. KorepeHtHoe wu
HEKOT'€pEHTHOE  pPAacCesHUE  PEHTIE€HOBCKHUX
KBaHTOB B BewmlecTBe. [lpuHuum cmoco6a
crangapra-poHa.

4. | Brmonnenne PentrenodmyopeciieHTHOE OnpeieieHne NIKk32




nabopaTropHoit 3JIEMEHTOB B ITPO0aX MOYB U OCATOUHBIX UK k.43
PABOTHL. OTJIOKEHUH CrI0COOAMHU MTPSIMOTO BHELITHETO WK k5.2
cTaHjapTa u crangapra-gona. Pacuer
Harmmcanue
MacCOBBIX KO()PUIHEHTOB ocnabaeHUs s
OT4CTa. 00pasIoB ¢ pa3HBIM COCTAaBOM MAaTPHIIBI.
5. | CobecenoBanue Knaccudukanmst ypaBHEHH CBSI3H. WK k.51
IIpenm TBa U H TaTKHU YpaBHEHUI
peuMyiiec av elloc ypaBHE WK 5.2
MHOKECTBEHHOU perpeccuu. [IpenmyrecTsa u
HEJOCTaTKU ypaBHEHUH C TEOPETUUCCKU
paccuyuTaHHBIMHU KO3 PHUITEHTAMU.
IToaroroska MetaiuioB kK POA

6. | BemoaHenne AHanmu3 crajedl ¢ TOMOIIbI0  ypaBHEHUU NKk32

naBopaTopHoii MHO>KECTBEHHOM perpeccuu. Br16op 15011 O
5 ONTUMATFHOTO YpaBHEHHUS METOJOM Tepedopa WITK

pabOTBL. BIIUAIOMMX KO3()PHUIUEHTOB. AKnics.2

Harmmicanue

OTYeTa.

7. | CobecemoBaHue Cxema u OCHOBHBIC anmaparypubie |  WMJKg.s

KOMIIOHEHTBI SHEPIoAUCICPCUOHHOIO

pro P NIK k5.2
PEHTreHO(ITYOPECIIEHTHOTO CIIEKTPOMETDA.
PentrenodnyopecieHTHBIN aHaMu3 C MOJTHBIM
BHEITHUM OTPaXCHHEM. YCIIOBUS TIOJIHOTO
BHEITHETO oOTpakeHus. [loAroToBka >KHUIKHX
nmpo6 k aHammzy. Cnoco® BHYTPEHHETO
CTaHaapTa.

8. | BrimosHeHnue Onpenenenne daemMeHTHOTO coctaBa m1pod | MIAKpk.s
TaBopaTopHoii BOJIBI M MOJIOKA Ha criekTpoMmeTpe S2 Picofox. WK 1.5 2
paboTHI.

Hanucanue
oT4eTa.

9. | CobecenoBanune CxeMma u OCHOBHBIE anmnaparypHbie NK k5.1
KOMITOHEHTBI KpUCTALT-TU(DPaKITHOHHOTO WK k5.2
pEHTTeHOTYOPECIIEHTHOTO CIEKTPOMETPA. '

10. | Bemonuenue 3HakoMcTBO ¢ peHTreHoduyopectieHTHBIM | MKpk.s
TaBopaTopHOit CIIEKTPOMETPOM  C BOJII}OBOI/I JCTIEPCHEH. | PIITK  s

5 PentrenodayopecteHTHBIN aHaIu3
pabOTEL. CWJIMKATHBIX TOPHBIX TOpOJ. ['omMoreHwm3arus
Hanucanue 00pa3LoB CIIaBIEHUEM ¢ QIIrocaMu
oT4eTa.

11. | CobGecenoBanue DJIEKTPOHHO-30HI0BbIN MHKPOaHaJIU3aTop: WKk
OCHOBHEIE anmnapaTrypHbIe KOMIIOHEHTBL, | 1K 1y 4 3
MPUMEHEHUE

NKnk-s.2




12 | BreimonHnenue
1a00paTOPHBIX
pabor.
Hanucanue
OTYETOB.

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

Ilnanupyemble pe3yabTaThl 00y4eHHs 1JI (POPMUPOBAHUS KOMIIETECHIIMIA

HNuaukaropsl
JOCTHKEHUS KOMIIeTeHIINH

Pe3yabTarsl 00yyeHus
(3HaTh, yMeTh, BJIaJIeTh)

IIpoueaypa oueHuBaHus

NIKnk32 [IpoBoaut
SKCHEPUMEHTAIbHbIE  PabOTHI

10 TOTOBBIM METOAMKAM

YMmerTh: ITons30BaThCA
COBPEMEHHBIMU  NpuUOOpaMu U
000pyIOBaHUEM: TOTCHIIMOMETPHI,
KYJIOHOMETPBI, XpOMaTOrpaQBl.

Brinmonnenue
ab0paTOPHBIX padoT.

Baaners: CTaHJApTHBIMU

METOANKAMU a”HaJIM3a po0

Pa3IMYHOTO MPOUCXOXKICHHUS.
WK k.43 CocraBiger | YMeTh: BECTHU xypHai | OpopmileHHe OTYETOB IIO
MIPOTOKOJIBI WCIIBITAHUH, | pE3yJIbTaTOB HaOJII0ICHU, n1a6opaTOPHBIM PabOTaM.
OTYETHI 0 BBITIOJITHEHHOU | 0(DOPMITAITH pe3yIbTaThI
pabote mo 3agaHHOI hopme OKCIIEPUMEHTa B COOTBETCTBUU C

TpeOOBaHUSIMU.

Biaagern: METOJaMU

MaTeMaTU4eCKOu CTaTUCTHUKH,

NpPUMEHSIEMBIMH  TIp  00paboTKe
pe3yIbTaTOB  aHajau3a OOBEKTOB
MPUPOJHONM U IPOU3BOJACTBEHHOU
cpeapbl.

UK ks 3HaeT W MOXKET

IIPUMEHATb ~ Ha  IPaKTHUKE

COBPEMEHHBIE

OKCIICPUMCHTAJIBHBIC ~ MCTOIbBI

3HaTh: TCOPCTUYCCKHUC OCHOBBI

(U3HKO-XMMHYCCKHX METOJIOB
aHanusa, ux [IPEUMYIIECTBA,
HEIOCTATKHA u oOactu
HpI/IMeHeHI/I}I .

CobecenoBaHue.
Brimonnenne
1a0opaTOpHBIX PadoT.

ATA YCTAHOBICHUA | 3yary:  meromel  H cpencraa
Ka4CCTBCHHOI'O U | KOHTPOJISI XapaKTEePUCTHK
KOJIMYECTBEHHOTO COCTaBa | [MOCTYIAONINX MaTEPHAIIOB, CHIPbS,
aHAJIM3UPYEMOTO BEIeCTBa nonygadbpukaron u

KOMIUICKTYIOIIHNX WU3ICITUH.

YMmeTh: [IpoBoauTh

UCTIBITAHUS CHIPbS U YIaKOBOUYHBIX

MaTepHalIoB, IIPOMEKYTOYHOU

MPOAYKIIMH c TTOMOIITBIO0

XUMHYECKHX, (DU3UKO-XUMUIECKIX

METO/IOB.
MK k.52 Bremonnser | 3naer: Xapakrepuctuku | CobecemoBaHue.
CTaHJApTHBIE oOlepanuu  Ha | J1abopaTopHOTO 000pyI0BaHUsA, | BrimoTHeHNE

BBICOKOTCXHOJIOTHYCCKOM

IIPUMEHAEMOI0  IIPU  aHaIU3ax,

ab0paTOPHBIX padoT.




000pyI0BaHUHT JUIA | IpaBWjIa  €ro  JKCIUTyaTallHH,
XapaKTePUCTUKU CBIPBS, | IOPSJIOK MPOBECHUS KaTUOPOBKH,
MMPOMEXKYTOUHOH W KOHEUHOH | MPOBEPKU PaOOTOCTIOCOOHOCTH.
MPOIYKLIUHU XUMHYECKOI O
MIPOU3BOJICTBA

1. HeoOGxomumo BeIMONHUTE 6 nabopaTopHbix pabor. Kaxkmas paborta oueHuBaercs
MakcUMyM Ha 5 OamioB. OnieHUBaeTcs TEXHUKA BBIOIHEHUS, 0OPMIIEHHE OTYETOB.

[Ipenycmotrpeno 6 cobecenoanmii. Kaxknas Tema orieHHBaeTCs MaKCUMYM Ha 5 0aJuioB.

Jnst mosrydeHus 10MycKa K IK3aMeHy He00X0auMo Ha0paTtb MUHUMYM 40 0aJ110B.

Kpurepun oueHuBanusi pe3yJbTaTOB 00y4YeHHUs HA IK3aMeHe

OneHka «Hey10BJICTBOPUTEIBHO»

¢parMeHTapHOE 3HAHHWE NpPEAMETa, OTCYTCTBUE€ YMEHUH U HABBIKOB NPUMEHEHUS
METO/OB U MOAXO0J0B W3y4yaeMON AMCLUUIUIMHBI IPU PELIeHNH y4eOHBIX 3a/1a4 (MeHee
50 6amioB).

OuneHka «y10BJIETBOPUTEILHO»

2. HeCHCTeMaTH3UpPOBAHHbIC 3HAHUA MPEIMETa, YaCTUYHO C(POPMUPOBAHHBIE YMEHUS U
HaBBIKM NPUMEHEHHs] METOJOB M IOJAXOJO0B M3y4aeMOM AMCUUIUIMHBI MIPU PELICHUU
yueOHbIX 3a1a4 (50-69 6annos).

OuneHka «xopouo»

B 1I€JI0M, c(hOpMUPOBAHHBIE, HO COJEpIKALINE OTJCIbHBIC MPOOEIIbI 3HAHUS MPEIMETA,
YMEHHUE MPHUMEHATh METOAbl M TMOAXOJbl M3y4yaeMOH IUCLMIUIMHBI NPH PELICHUU
y4eOHbIX ¥ TMPAKTHYECKUX 3a7ady C MHUHUMAQIbHBIM KOJIMYECTBOM  OIIHMOOK
HENPUHIMIINAIBHOTO XapaKkTepa, HATMYMe HABBIKOB IPUMEHEHUS METO/I0B U I10/IX0JI0B
U3y4aeMON JUCIUIUIMHBI PU PELIeHUH y4eOHBIX M mpakTudeckux 3amaud (70 - 85
06aJIoB).

OueHka «OTIHYHO»

cOpMHpPOBAHHBIE M CHCTEMAaTH3MPOBAHHbIC 3HAHHUS TNpeAMETa, CPOPMHPOBAHHBIC
YMEHHS ¥ HaBBIKM MPUMEHEHHS METOJOB M IOAXOJO0B M3Y4aeMOH AMCIUIIMHBI TPH
peleHnH yueOHbIX U MpakTHuecKux 3anad (86-100 6amios).

Pa3paborumnkmn:

npodeccop A.JI. OuHKeNbIITEHH

JOIIEHT I'.B. IlamxkoBa

[Iporpamma cocTtaBiieHa B COOTBETCTBUH C TpeOOBaHUAMHU ®I'OC BO u yuerom
pexomennanuii [IOOI1 nmo nanpasneruto u npoduato nmoaroropku 04.03.01 «Xumus» IIporpamma
paccMOTpeHa Ha 3aceJaHuU Kadeaphl aHATUTHYECKOW XUMUHU

18 mas 2023 r. IIpotokon Ne 6
e

, IIpoiinakos A.T.

3aB.kadenpoii




Hacmoswas npocpamma, He modxcem Ovimb 60cnpouzsedeHa Hu 6 Kakou gopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 pa3peutleHus Kagheopvi-paspabomyuuxa npocpammol.



