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Conep:xxanue

I. [enu v 3amauu QTUCIUTUIMHB (MOJTYIIS)
II. Mecro nucuummnbl (Moayins) B ctpykType OITOIL.
III. TpeGoBanus K pe3yiabTaTaM OCBOCHHS AUCITUTIIMHBI (MOTYIIs)
IV. Copepxanue U CTpyKTypa AUCLMILIMHBL (MOTYJIs)

4.1 Conepxkanue OMCHUIUVIMHBI, CTPYKTYPHMPOBAHHOE MO0 TeMaM, C
yKa3aHHeM BH/IOB YU4eOHbIX 3aHATHIl U OTBeIEHHOT0 HA HUX KOJHYECTBA
aKajgeMH4YecKHX YacoB

4.2 TInan BHEAyJUTOPHOM CaMOCTOSATEIBHOM paboThl 00YUYAIOMIUXCS 110
JTUCIUIUINHE

4.3 Copepxanue yueOHOT0 MaTepuana

4.3.1 IlepedeHb ceMHHAPCKUX, MPAKTUICCKUX 3aHATUNA U TaAOOPATOPHBIX
pabor

4.3.2. Tlepeuerr TeM (BOMPOCOB), BBIHOCHMBIX Ha CaMOCTOSITEIHHOE
U3y4eHHE B PAMKaX CaMOCTOSITEIbHON pabOTHI CTY/IEHTOB

4.4. Meroauyeckue YyKa3aHUs 1O OpPraHU3alUM CaMOCTOSATEIbHOMN
paboThI CTYIEHTOB

4.5. IlpumepHasi TeMaTUKa KypCOBBIX paboOT (IPOEKTOB) (VKazamv npu

HAAU4uLL)

V. YyeOHo-MeTOAMYECKOE W HMH(POPMALMOHHOE  obecreueHue
MUCITUTUTHHBI (MOJTYJIs)
a) mepeyeHb JTUTEPATYPHI

B) CIHCOK aBTOPCKHX METOJUYECKHX pPa3paboToK (ykazamv npu
Hanuyuu)
r) 6a3bl TaHHBIX, TOMCKOBO-CIIPABOYHBIC U WH(OPMAIIMOHHBIE CUCTEMBI

V1. MarepuanbHO-TEXHHUECKOE 00eCTIeueHUE TUCIUTITNHBI (MOTYJIs)

6.1. YueOHo-maboparopHoe o0opynoBaHue:
6.2. [IporpammHOE 0OecTICUCHHE:
6.3. TexHuueckue 1 ANEKTPOHHBIE CPEICTBA OOYUEHUS:
VII. O6pazoBarenbHbIe TEXHOIOTUH
VIII. OreHo4yHble MaTtepHaibl IS TEKYIIEr0 KOHTPOJSI U MPOMEXKYTOYHOH

aTTecTaluu



1. Ilenau u 3aga4u AMCHMIIMHBI:

Ilean: NO3HAKOMWUTHL CTYIEHTOB C TEOPETUYECKHMMHM OCHOBAMH, BO3MOYKHOCTSIMHU,
001acThI0  NPHUMEHEHHMS  PEHTTCHOCHEKTPAIBHBIX  METOJOB  aHalu3a,  almaparypoi,
METOANYECKUMU ITOAXOAAMH, HABBIKAMU ITPAKTUYECKOrO IIPUMEHECHMUS.

3agaumM: - MO3HAKOMHUTH CTYACHTOB C TEOPETUYECKMMU OCHOBAMU BO30YXICHHS U
PErUCTpallud PEHTICHOBCKUX CIIEKTPOB; € (akTopaMu, BIUSIONMMH Ha 3aBUCHUMOCTH
AQHAJTUTUYECKOTO CUTHAJIA OT COJIepKaHUsI KOMIIOHEHTOB U JPYTUX XapaKTEPUCTUK HCCIIETyEMbIX
00pa31oB; ¢ npuéMamu y4€ra WK Ocia0lIeHHs UX BIUSHUS Ha aHAIUTUYECKUIN CUTHAI.

2. Mecrto nucuuimuinabl B ctpykrype OINOITI BO
VYuebHast aucuuIuiiHa «PeHTreHOCHeKTpallbHbIe METO/bl aHallM3a» OTHOCHTCS K  YacTH,
dopmHpyeMoii yuaCTHUKaMU 00pa3oBaTEeIbHBIX OTHOIIEHUH, KypcC 110 BBIOODY.

Jlnia u3yyeHus: JaHHOM y4yeOHOW NUCHUIUIMHBI HEOOXOIUMbI 3HAHMS, YMEHUSI U HaBBIKH,
dopmMupyeMble TPEIMIECTBYIOIUME JAUCHUIUIMHAMU. OOmmas XuMHs, XUMHS HEMETaJUIOB,
Ananmutuueckass xumusi, CtpoeHue BemecTBa, KBaHTOBas Mexanmka, HWubopmaTuka wu
BBIUMCIIUTENbHAS TEXHUKA, MaTemMaTnyeckas Teopus IKCIIEPUMEHTA.

HepequL MOCICAYOIINX Y‘-I€6HI>IX AUCHUIUINH, IS KOTOPBIX H€O6XOI[I/IMBI 3HaHUA,
YMEHUS U HaBBIKH, POpMUPYEMbIC TaHHON yU4eOHOW MUCIUIUIMHOMN:
NOJIydCHHBIE 3HAHUS, YMEHHS U HaBBIKM HEOOXOAMMBI MPU JalbHEHeil padboTe B Cleayronmx
cdepax mpodeccnoHaTbHOM AeATeIbHOCTH: aHAIN3 BEIIECTBA IPUPOAHBIX U TEXHOTEHHBIX CPE/I;
KOHTPOJIb KaueCTBa MPOMBILIUICHHON MpoaAyKIH. [1py BeIoiHEHNH KBaTU(UKAIIMOHHBIX padoT,
POJOHKEHUN 00ydeHHUsl B MarucTparype.

3. TpeGoBanus k pe3yJibTaTaM OCBOCHHS JUCHUILIUHBI
[Ipouecc ocBoeHMS TUCHUIUIMHBI HAIlpaBiieH Ha (GOPMHUPOBAHHUE IEMEHTOB CIEAYIOLIUX

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

Ilepedyenb miIaHMpPyeMBbIX pPe3yJIbTATOB 00y4YeHHS M0 TUCHHUIINHE, COOTHECEHHBIX C
HHIUKATOPAMH JOCTUKEHHUS KOMIIeTeHHit

Komnerenmms HNupukaTopsl Pe3ynabTaThl 00yuenus
KOMIIeTEeH N i

T1IK-3 Criocoben WN/Kpk.3.1 lotoBut npobsr | YMeThb: [lons30BaThes mpubopaMu u

TOTOBHUTH OOBEKTHI 00BEKTOB UCCIICIOBAHMS 000pyIOBaHUEM IS

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

CHHTETUYECKOTO U JKCIIEPUMEHTAIbHbIC BaageTb: pacCMOTPEHHBIMH B paMKax

MIPUPOTHOTO paboTHI IO TOTOBBIM Kypca METOJUKaMH aHaJIu3a Mpoo

MIPOUCXOXKICHUS, METOIUKaM Pa3IUYHOTO MMPOUCXOXKICHUSL.

MaTepHabl U 1p.) U
HIPOBOAUTH UX U3Y4EHHUE
0 33JaHHBIM

METOUKAM.

T1IK-4 Criocoben MJIK k.43 CocraBisieT YMeThb: BeCTH XKypHaJ pe3yIbTaToB
00pabaTsiBaTh MIPOTOKOJIBI UCTIBITAHHIA, U3MEpeHH, 0POPMIIATEH Pe3yJIbTaThI
pe3yabTaThl paboT OTYETHI O BBITTOIHEHHOM 9KCIIEPUMEHTA B COOTBETCTBHUH C
XUMHYIECKOMN paboTe 10 3aJaHHON TpeOOBAHMIMHU.

HAIPaBJICHHOCTH C thopme Biaagers: MeTOIaMU MaTeMAaTHYECKOM

HCITIOJIb30BAHHECM CTATUCTUKU, MTPUMCHICMBIMU ITPU




CTaH/IaPTHBIX METOJOB U
METOINK

00paboTKe pe3yNIbTaTOB aHalln3a
00BEKTOB MPUPOTHON U
MIPOM3BOICTBEHHOMN CPEIIBI.

[IK-5 Cnocoben
OCYIIECTBISATH KOHTPOIb
Ka4ecTBa CHIPbS,
KOMITOHEHTOB U
BBIITYCKaeMO
HPOIYKIIMHA XUMUYECKOTO
Ha3HAYCHHS

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

3HATB: TCOPETUUCCKHUE OCHOBBI
METOJIa PEHTTEHOCTIEKTPAIILHOTO
aHaJn3a, IPEeUMYyIIEeCcTBa,
OTpaHHYCHUS U 0071aCTH IPUMEHEHYSI.
VYmers: [IpoBoauTh u3MepeHus
(ucteiTanms) 00pa3IOB MPUPOTHBIX
CpeJl ¥ IPOMBIIIIIICHHBIX MaTepHAIIOB.
[IpoBoauTk onpenencHue
KauyeCTBEHHOTO M KOJIMYECTBEHHOTO
cocTaBa 00pasIloB.

MK k.5, Beimonnaser
CTaHIapTHBIE ONepaIuy Ha
BBICOKO-TEXHOJIOTHYECKOM
000pyIOBaHUM ISt
XapaKTePUCTUKH CHIPhS,
MPOMEXKYTOUHOU U
KOHEYHOU MPOyKIHH

3HaTh: OCHOBHBIC XapaKTePUCTHKU
PEHTTeHOCTICKTPAIbHOM armaparypebl,
npaBuia ee HKCIUTyaTaluu, OpsI0K
NPOBEICHNS KATHOPOBKH, IPOBEPKU
PpaboTOCTIOCOOHOCTH.

XHUMHUYECKOIO
IIPOU3BOJICTBA
T1IK-6 Criocoben NKpk.¢2 Ucnionssyer 3HaTh: U3HUECKHE OCHOBBI METOIA
MPUMEHSTH OCHOBHBIE KOMITBIOTEPHBIC PEHTTEHOCTIEKTPAILHOTO aHAJIN3a, €T0
€CTCCTBCHHOHAYYHBIC TEXHOJIOTHH IS MECTO CPEIH IPYTHX PUINICCKUX
3aKOHBI U CHCTEMATH3AIIN METOJIOB OIPECIICHHUS 3JICMEHTHOTO
3aKOHOMEPHOCTH pe3yIIbTaTOB cocTaBa U OCHOBHBIE 00JIaCTH
Pa3BUTHS XUMHUIECKON JKCIIEPUMEHTA MIPUMEHCHUS.

HAyKH MPH aHAJIN3e
MOJTyYEHHBIX
pe3yabTaToOB

Baagern: ciocobamu
MaTeMaTH4IeCcKoi 00paboTKu
Pe3yJIbTAaTOB aHAJIM3a C
ncnoib3oBanreM makera MS Excel.
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5. Conep:xkanne y4eOHOr0 MaTepuasia Iy CHUIIIHHbBI

Cooeporcanue pazoenose u mem OUCUYUNIUHDL.

Tema 1. Beedenue. Ilpupooa u odouiue ceoiicmea pernmeeno6cKko20 uziyueHus.

Beenenne. MHcropuueckas crpaBka. OTKpbITHE PEHTICHOBCKMX JIydell M BEXM HMCTOPHH
UCCIIEIOBaHMsI CBOICTB M NMPUMEHEHMsI pEHTIC€HOBCKUX Jydeld. O0macTe SHEPIUU PEHTI€HOBCKOIO
n3nydeHus. XapaKTEpUCTUYECKUH M TOPMO3HOW (HENPEPHIBHBIM) PEHTIC€HOBCKMM CHEKTP.
Pentrenosckas ¢uyopecueHuusa. O61acT NPUMEHEHHUS] PEHTIEHOBCKOIO M3JIy4YEHUs Ul aHaJIH3a
BelecTsa. Pexkomenayemast inreparypa 1o peHTT€HOCIIEKTPaIbHOMY aHAIU3Yy.

Tema 2. XapaxmepucmuuecKkuil perHmeeno6CcKull CHeKmp.

DHepruu XapakTepUCTUUYECKUX JIMHUM PEHTT€HOBCKOTO CIEKTpa. DHEPrUu JIMHUM B MOJIENU aToMa
bopa. 3akon Mo3znu. Dueprun auHUM U3 ypaBHenus llIpeguHrepa s BOJOpOAONIO00HOTO aToMa.
CucremaTika XapaKTepUCTUYECKUX JIMHUH PEHTTEHOBCKOTO crekTpa. llpaBuma otbopa mms
JMarpaMMHBIX JIMHUM, CATEIUTATHI JTUHUM.

Tema 3. Bzaumooeiicmeue peHmzeH068CK020 U3NVUCHUA C 8EULECIEOM

OcnabneHre MoToOKa PEHTTEHOBCKOTO M3TydeHHUs B BelecTBe. 3akoH byrepa-Jlambepra-bapa.
ATOMHBII, MAaCCOBBIN M TUHEUHBIA K03(h(PULIHEHTHI OcabIeHUsI PEHTT€HOBCKOTO U3ITyYEeHHUS.

Uctunnoe normomienne - GotodPhekT Ha BHYTPEHHUX 000s109Kax aToma. KorepeHTHoe u
HEKOTePEHTHOE PacCessHUe PEHTTEHOBCKOTO M3JIY4YCHHUS. 3aBUCHMOCTh OT DHEPTHUH U3ITYICHUS U
aTOMHOTO HOMEpa.

Tema 4. Hnmencusnocmo peHmzen06cK020 (haypecueHmnuozo u3iyueHusl.

PentrenoBckas Quyopecuenuus. Paguanuonssie u 6e3paauauoHHble nepexoasl B atome (Brixon
¢dnyopecueniu K- u L-o6mo4yex aroma). UHTEHCUBHOCTD JIMHUMN CIIEKTpa PEHTTEHOBCKOM
¢bayopecueHIH, BO30YKIEHHOTO B 00pa3iie MOHOXPOMATHUYECKUM HU3JTyY€HUEM U U3Iy4eHUEM
PEHTIC€HOBCKOM TPYOKH. 3aBUCUMOCTh MHTEHCHUBHOCTH (DIIYyOPECLIEHIINN OT XUMHYECKOT'O COCTaBa
oOpasma. 3aBUCUMOCTh HHTEHCUBHOCTH (DJIYOPECIICHIIMH OT TOJIITUHBI (MAacChl) aHATU3UPYEMOTO
o0pasua. 3aBUCUMOCTb OT HAPSHKEHUS U CUJIBI TOKA Ha PEHTI€HOBCKOM TpyOKe.

Tema 5. Penmeenoeckasa ghayopecuenuuss ROPOUWIKOGHIX MAMeEPUAI0E.

dwusuyeckas mpupoaa dpdexra MukpoabecopOimonHoi HeogHopoaHocTd (MAH) B mOpOmIKOBBIX
Marepuajgax ¥ HEOJHOPOJHBIX CIUIaBax TMpu peHTreHoduryopectieHTHOM aHanmm3e (PDA).
Breipaxkenue Uisi MHTEHCHBHOCTH (piyopecuieHInd, BO30YKIEHHOW B MHOTOKOMIOHEHTHOM
nopomrkoBoM oOpasiie. Onenka adpdpexra MAH mist nByxkoMmoHeHTHOTO oOpasina. [Ipuémer yuéra
M ycrpanenus BiavsiHUsE MAH nsnyuarens Ha pe3ynsTaTsl POA.

Ot60p npo6 k PDA. 3aBUCHMOCTD TIPEACTABUTEIHHOM HABECKH OT XMMHUYECKOTO COCTaBa 00pasiia,
pa3Mepa ero 4acTHII U COJIePIKaHUS aHAINTA.

Tema 6. Ompajyicenue u npe1oMaAeHUE DEHMZEHOBCKO20 U3IVUCHUA.

OTpaxxeHue U MPETOMIICHUE JIEKTPOMArHUTHOTO M3Jy4eHHs B 00JacTH BUAUMOTO (ONTHYECKOTO)
U PEHTICHOBCKOTO  CIIEKTpa. Yroa - MONMHOrO  BHEIIHErO0  OTPAKEHUS. Cxema
PEHTIeHO(IIYOPECLIEHTHOTO CIIEKTPOMETpa C TOJHBIM BHEIIHUM OTpakeHueM. OcoOeHHOCTH
PETUCTPUPYEMOTO CHEKTpa. MIHTEHCUBHOCTH ()IyOpPECLIEHTHOIO M PACCESIHHOIO PEHTIE€HOBCKOTO
CIIEKTpPA, PETUCTPUPYEMOTI'O TIOJTYIIPOBOJHUKOBBIM JETEKTOPOM.

Tema 7. Cxemol annapamypol 07151 peHmM2eHodayopecuenmmno2o anaiusd.

bnok-cxemMa  pEHTTEHOBCKOTO  CHEKTpoMeTpa. VICTOYHMKM  BO30YXKIEHHS  PEHTTCHOBCKOU
¢GyopecueHIIMN: PEHTTEHOBCKHE TpPYOKH; pPaZiMOU30TONHBIE HMCTOYHHMKH, CHHXPOTPOHHOE
U3JIy4CHHE.



HCTCKTOpBI PCHTICHOBCKOI'O H3JIYy4YCHHA: CHUHTHIUIAOUOHHBIC JOCTCKTOPLI. TAa30HAIOJHCHHLIC
IPOTIOPIIOHATIBHBIE JIETEKTOPHI, MOIYIPOBOJIHUKOBEIC NETEKTOPHI (IPUHIMIIBI PabOTHI, 00JIacTH
IIPUMEHEHHUS. SHEPIETUUECKOE Pa3pEILIECHUE).

Cxembl KpucTaii-IudpakinOHHBIX CIIEKTPOMETPOB. Pa3perenre u cBeTocusa CieKTpoMeTpa.

Tumnbl peHTreHOBCKUX (IIyOpPECLHEHTHBIX CIIEKTPOMETPOB: CIIEKTPOMETPHI TUCIIEPCHEN IO JUTMHAM
BOJIH; CIIEKTPOMETPBI C DHEPreTUYECKOW IUCIEPCHEH; CHEKTPOMETPBI C IIOJHBIM BHEIIHUM
OTpaKCHHEM. MHOrOKaHaJbHbIE, CKAaHUPYIOIIUE KPUCTAIUI-AU(PPAKIMOHHBIE CIIEKTPOMETPHI,
KOMITAKTHBIE CIIEKTPOMETPBI € TIOJIYITPOBOJHUKOBBIMH JETCKTOPAMHU.

Tema 8. Ocnoevt memooa 3>1eKmMPOHHO-30H008020 DEeHmM2eH0CneKmMpaibHo20
mukxpoanaauza (PCMA)

Bo30yxeHre peHTr€HOBCKOTO M3JIy4eHUS JIeKTpoHaMU VHTEHCHBHOCTD XapaKTEPHUCTUYECKOTO U
TOPMO3HOTO IIEPBHUYHOIO PEHTTEHOBCKOrO W3JIydeHMs. PacnpeneneHue XapakTepUCTHUECKOTO
PEHTIC€HOBCKOT'O U3JTy4eHHS MO INTyOMHE MUIICHH.

Anmapatypa. YCTpOUWCTBO 3JIEKTPOHHO-30HJOBOTO PEHTICHOCIIEKTPAIFHOTO MUKPOAHAIIN3aTOopa.
YCTpOWCTBO ~ 3JIEKTPOHHOTO MHUKpOCKoma. Pa3mepsl 30HBI BO30yxaeHus. TpeboBaHust K
MMOBEPXHOCTH 30HBI HCCIEAOBaHUS (KauyecTBa TMOBEPXHOCTH oOpasmnoB). Buapl m3o0pakeHuit
MOBEPXHOCTHU Mpu O0MOapIUPOBKE BEILIECTBA HIEKTPOHAMH.

Meroap! yueta MaTpudHbIX 3¢ extoB mpu PCMA.

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

[Tpumepsr npumenenuss meroga PCMA B reosmoruu, OHONOTMM, TEOXHUMMHU, (QHU3HKE, MpU
HCCIIeIOBaHNH 00pa310B OKPY’KarOIIel Cpeabl.

Tema 9. Penmezenosckasn ghiyopecuenyus nopouiKoeblx Mamepuanos.

dusnueckas npupoaa dpdexra MukpoadcopOImonHoi HeogHopoaHoctn (MAH) B mopoImkoBbIx
MaTepualaX W HEOJHOPOAHBIX CIUIaBaX TMpH peHTreHogiayopecueHTHOM aHanmuze (PDA).
Boipaxkenue uisi MHTEHCUBHOCTH (DITyopecleHLMH, BO30YKICHHOW B MHOTOKOMIIOHEHTHOM
nopoikoBoM obpasiie. Ouenka 3pdpexra MAH s nByxkommnoneHTHOro oopasua. [Ipuémer yuéra
iy ycrpanenus Bauaauss MAH uznyyatens Ha pe3yiabraThl POA.

OT16op 1pob6 k POA. 3aBUCUMOCTH NPEICTABUTEILHON HABECKH OT XUMUYECKOT0 COCTaBa 00pasla,
pa3Mepa ero 4acTHIl ¥ COJCpP KaHHsI aHAJINTA.

Tema 10. Cnocoowvl ananusa.

Cnoco6 BHemHero cranmapra. Crmoco® BHyTpeHHero crtanaapra. Crmoco6 crangapra — ¢oHa.
VYpaBuenus cBsi3u B POA u ux xinaccupukaiyst. IMIMpUUECKUE YPABHEHUS CBS3U; ONpEACTICHUE U
KOHTPOJIb SMIUPUYECKUX KOI(Q(UIMEHTOB YypaBHEHMs. YPaBHEHMs CBSI3M, OCHOBAaHHbIE Ha
TEOPETUYECKUX pacueTax BIMSIHMS COCTaBa MaTPULIbl HAa aHAJIUTUYECKUM curHan npu POA.
[Tonmysmnupuueckue ypaBHeHMs cBs3M. KpaTkue cBeneHMs O IpPOrpaMMHOM OO€CIeYeHUU
PEHTIeHO(ITYOPECLHEHTHBIX CIIEKTPOMETPOB.

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

Tema 11. Pernmezernoghiyopecuernmuvlil CUIUKAMHBLI AHAIUS.

Bo3moxxHOoCcTH M 001acTh nmpuMeHeHus cwinkatHoro POA. Otbop m moaroroBka npod k PDA.
CnocoOsl ToMoreHm3anuu 1pod. BwiGop rpamynpoBodHBIX 00pa3ioB. CrnocoObl KOPPEKIMH
MaTpU4HbIX 3¢ dekToB. PeHTrenoduyopecieHTHOe onpeesieHHe OCHOBHBIX MOPOI000pa3yonx
¥ HEKOTOPBIX MUKPO3JIEMEHTOB B MUHEPAJIBbHBIX CpeIax.

Tema 12. Penmzenogckue cneKmpol U XuUMudeckKas Ccea3b.




Bunel xumumdeckoil cBs3u. IlapameTpbl pEHTI€HOBCKHUX CIEKTPOB, IIOJBEP)KEHHBIE BIIMSHUIO
XUMHYECKON CBsI3U. XHUMHUYECKUN CIBUT, IIMPUHA, acUMMETpus, (GopmMa U HHTEHCUBHOCTb
JUarpaMMHBIX JIMHMA PEHTI€HOBCKOIO CIIEKTpa M HUX caTe/UIMTOB. OIpenencHue CTPYKTYphI
MOJIEKYJ, CTENEHU OKHUCIEHUS, AJIEKTPOOTPULIATEIbHOCTH, (YHKIMOHAIBHBIX TPYyHH IO
PEHTTEHOBCKUM CIIEKTpaM. BiMsiHMe XUMHUYECKON CBSI3U Ha CIIEKTPBI MOTJIOLEHUS PEHTTEHOBCKOTO
W3IIYy4ECHHUS.



6. Ilepeuyensn 1abopaToOpHBIX padoT

No pazniena u
TEMBbI
JUCLIUILINHEI

Haumenosanune
71a0opaTOpHBIX paboT

TpynoeMKocTh

(dachn)

Bcero
yacos

N3 aux
npakThuyecKas
IIOATOTOBKA

O1LeHOYHEBIE
cpeacTBa

dopmupyembie
KOMIICTCHIIU

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

CobecenoBanue

PeHTFCHOCHCKTpaJ'ILHHe METOJbI aHAJIN3a

KauecTBeHHBII
PEHTII€HO-
(bayopecIeHTHBIHI
aHaIM3

Pentreno-
¢aryopeciieHTHOE
OTIpeIeICHUE JICMEHTOB
B Ipo0ax Mmous 1
0CaJOYHBIX OTJIOKECHUHU
crocobamu mpsiMoro
BHEIITHETO CTaH/AapTa U
crangapra-pona

Amnanu3s cranei ¢
IIOMOILBIO YPaBHEHUIN
MHOKECTBEHHOM
perpeccuu

Pentreno-
¢ryopecueHTHbII
aHaJIM3 Ha CIICKTPOMETpE
C NIOJTHBIM BHCUIHUM
OTpaXKeHUEM

3HAKOMCTBO C KpHCTaJlI-
T paKITnOHHBIM
PEHTTEHO-
(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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34




-

[lepeuenb Tem (BOMPOCOB), BLIHOCHMbIX HA CAMOCTOATEJIbHOE H3yHeHHE CaMOCTOSITE/ILHOI
paboThl CTYIEHTOB

Ne Tema 3anaHue Gopmupyemas | UK
m/ KOMITETCHLIMS
1
PenmeenocnekmpaabHbie NOArOTOBKA K YCTHOMY TTK-3, WK k3.
Memoobl GHAIU3A onpocy CM. BOTIPOCHI [1K-4, WK mics2
TEKylIero KOHTPOJIsSL — TEMbI [1K-5 MK icas
) ! ) NAK s
[IOJATOTOBKU K KOJIOKBHYMY. [1K-6 UK s
Harnucanue otyetoB 1o JIP M Krico.2

MCTOiIl/l‘leCK“e yKasaHusg 1o opravulanin CaAMOCTOATENLHOM pﬂGOTbl CTYACHTOB

CamocTosTe/bHad pa60Ta CTYJCHTOB, CBsizaHa C HO,HFOTOBKOIZ OTYETOB 10 BBINTOJTHCHHBIM

Ha60paTOpHI>IM pa60TaM, 3aKpeIJICHNEM TEOPETUUYCCKOI'O marepuasa B BHIAC YCTHOT'O

cobeceloBaHUS.

CrpykTypa oTyeTa 1o 1adopaTopHo# pabore:

1.

2

5
5 B

Lienb paboTsl.

TeopeTnyeckas 4acThb.

BbINONHEHHE PACUETHBIX, FPaQHUeCKUX H KOHTPOJIBHBIX 3a/[dHIHH B COOTBETCTBHH C
METOIMUYECKHMH YKa3aHUsIMHU K Ka Lol paboTe.

BbIBOJL (HA OCHOBE MOJIYUEHHBIX PE3YJIbTATOB).

MeTtoanueckue PEKOMEH Al 110 BBIMTOJIHECHHIO U O6pa6OTK6 SKCIEPUMEHTAJIbHbBIX HJaHHBIX

0 Kaaowu na60paTopHof4 pa60Te ornucalibl B METOJUUCCKUX PEKOMCHIALHIIX, MOArOTOBJICHHBIX

nperoaBaTessiIMi Kae/pbl.

[pumepHas TeMAaTHKA KyPCOBBIX padoT (npoexToB) (npu Hanuyuu). Kypcosbie paboThl He

npeaycMOTPEHbI

7. Yyebuo-meroanueckoe u undopmanuoHHoe obecneveHue AHCHHIIAHDI (MoxyJis)

OcHoeHaa aumepamypa:

OcHoBHast IUTEpaTypa:

1. Masmunckuii I.B. OcHOBBI (PH3HKH PEeHTTEHOBCKOTo m3tydenus 1982. - 376 c.
PenTrenodiyopecLieHTHbIH aHaIi3 -

2. Cmarynosa A.H., Monuanosa E.M. PentrenoyopecueHTHbI aHain3
MHOTOKOMITOHEHTHBIX IIPo0 ¢ MOMOIIBIO ypaBHeHHH cBs3H. — MpkyTek: M3a-8o
WpxyTckoro roc-yHra, 2011, — 44 ¢. 40 2k3.+

JlononuureibHas yueOHas JIuTepatTypa:

3 Jloces H.@., Cmarynosa A.H. OcHOBbI peHTTEHOCHEKTPATBHOIO (PIIyOPECUEHTHOTO
aHanuza. — M.: Xumust, 1982. - 208 c.

4 Jloces H.®. KoNWUeCTBEHHBIH PEHTIEHOCTIEKTPAIbHBI (TyopectienTHbIH anamus. M.:

Hayxa, 1969. 336 ¢c..-
$o4 29 % ;




Cnpagounbvie 6a3vl peHM2eHOCNEKMPATIbHBIX OAHHDBIX.
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
CpelncTBaMH ISl TIPOBENICHUSI ayJUTOPHBIX 3aHATHH (ayd. 6), JabopaTopHbIE MPAKTUKyMbl (71a0.
125, 126), ocHamieHHbIe HEOOXOAUMBIM 000PYJOBAHUEM U PEAKTUBAMHU.

1. PentrenoBckuii ¢uyopecuentHsiii crnekrpomerp CIIEKTPOCKAH MAKC-GVM B
KOMILIEKTE C MporpaMMHBIM obecrieuenneM (pupma CnexktpoH, Poccust).

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

3. Tlpecc maboparopubiii Tuapasaudeckuii [II'P-10 B xommiekre ¢ mpecc-GpopMoit Kpyrioro
cedeHus ¢ GUTYPHBIM ITyaHCOHOM; TUaMeTp TabneTKu-u3nyqaresns 20 M.

4. PeHTreHOBCKHI CIEKTpOMETp C TOJIHBIM BHEImHHM oTpaxxeHueM S2 Picofox (Bruker,
I'epmanus). Ycranosnen B HcTutyTe 3emMHoM kKopsl CO PAH.

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

6. DnekTpoHHO-30H10BBIN Mukpoanainuzatop JXA 8200 (JEOL, SAnonwus). YcraHoBieH B
Nuctutyre reoxumun CO PAH.

9. OOpa3oBarejibHbIE TEXHOJIOTUH

B nmpooecce M3ydYCHUd  JUCHUINUIMHBI  HUCHOJIB3YIOTCS  JICKIIUMHW, KOHTPOJIBHBIC U

nabopaTopHble PabOThI, KOJJIOKBUYMBI, pa300p KOHKPETHBIX CUTYAIIHi.

10. OueHoyHbIe MaTEPHUAJbI IJI5l TEKYILIEr0 KOHTPOJIS U POMEKYTOYHOM aTTecTalul

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

OrneHOuHBIE CpelcTBa TEKYLIEro KOHTPOJs (GopMUpyrOTCs B cooTBeTcTBUU ¢ IlonoxeHuem o
0aJIbHO-PEUTUHIOBON cUcTeMe yHuBepcuTeTa. HasHadeHue oueHouHbix cpeactB  TK -
BBISIBUTH C(OOPMHPOBAHHOCTb KOMITETEHIIUH.

TeMbl AJIA 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 W XapaKTEPUCTHUKU PEHTTEHOBCKUX Jy4ded (001acTh SHEPruw,
MPOHMKAIOIAs CIIOCOOHOCTD). XapaKTepUCTUUECKHI U TOPMO3HON PEHTI€HOBCKHM CIIEKTP.

3. CuctemaTika XapakTEPUCTHUYECKUX JIMHUNW PEHTTCHOBCKOTO criekTpa. [IpaBwmia oTbopa mis
TUarpaMMHBIX JIMHUM, caTesuThl JuHui. OnucaHue TMepexoloB B Mojenu aroma bopa,
CONPOBOXKIAIOIINXCS U3TyYCHUEM JIMHUN PEHTIT€HOBCKOTO CIIEKTpa. 3akoH Mo3iu.

4. 3akoH ocnabieHus TMOTOKAa PEHTTEHOBCKOTO W3NyueHHUs B BemiecTBe byrepa-Jlambeprta-
bapa. ATomMHBIi, MacCOBBIN U JTMHEHHBIM KOYPPHUIIUESHTHI OCIA0JICHHS PEHTTEHOBCKOTO M3TyUCHUSI.



5 ®otodddekT Ha BHYTPECHHUX 000JI09Kax aToMa (TIOTJIONMIEHUE PEHTTEHOBCKOTO U3ITyUeHUs ).
6. KorepeHTHOE ¥ HEKOT€PEHTHOE PACCESTHUE PEHTTEHOBCKOTO M3TyUeHHUS.

7. [Monroroska mpo6 k POA. Ouenka npeziena oOHapy:KEHUS 3JIEMEHTA.

8. Cnioco0sl ompeneneHrss KOHIICHTPAIMA: CIIOCO0 MPSMOTro BHEIIHETO CTaHAapTa U CIocod
crangapTa-(hoHa.

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

10. DJIEKTPOHHO-30HJIOBBII  MUKPOAHAJIU3AaTOpP: OCHOBHBIC  aIlapaTypHbIE KOMIIOHEHTHI,
MIPUMEHEHUE.

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

1. O6mact mTpUMEHEHUS PEHTICHOBCKOTO W3JIYYCHHUS JUIsl aHaiW3a BemecTBa. MeTosl
PEHTIC€HOCTIEKTPAIIBHOTO aHalM3a M 3aJa4yd  aHAJUTUYECKOM XUMHUHU, peliaeMble C HUX
MTOMOLIBIO.

2. OcHOBHBIE CBOHCTBA M XapaKTEPUCTHKH PEHTTEHOBCKHX Jyuedl (00jmacTb SHEpPruH,
MIPOHUKAIOIIASI CTIOCOOHOCTD). XapaKTePUCTUICCKUNA U TOPMO3HOM PEHTICHOBCKUN CITEKTD.

3. Cucremaruka XapaKTepUCTUYECKHX JIMHUNA PEHTTCHOBCKOTo crekTpa. [IpaBuna otbopa ans
JIMarpaMMHBIX JIMHHUM, caTeJUIMThl JUHWK. OnucaHue MNepexojoB B Mojeau aroma bopa,
COIIPOBOXAAIOIINXCS U3TYy4EHUEM JIMHUM PEHTT€HOBCKOT'O CIIEKTpa. 3akoH Mo3siu.

4. 3akoH ocna0yeHHs MOTOKAa PEHTIC€HOBCKOTO M3yueHHUs B BemecTBe byrepa-Jlambepra-bapa.
ATOMHBII, MAaCCOBBIN 1 JTUHEUHBINA KO3()(PULIHEHTHI OCTabIeHHUS PEHTT€HOBCKOTO U3ITyYCHHUS.

5. @®ororddexT Ha BHYTpEeHHUX O0O0JIOYKax aToma (TOTJIONIEHHUE PEHTTEHOBCKOTO H3IIYYCHHS ).
KorepeHTHOE 1 HEKOTEPEHTHOE PacCesTHUE PEHTIE€HOBCKOIO U3ITyUEHHUS.

6. PentrenoBckas ¢ayopecuenuus. Paguanuonneie u Oe3paAuallMOHHBIE MEPEXOAbl B aTOME.
Beixon ¢uyopecuieHnmu. MIHTEHCMBHOCTD JIMHUHM CHEKTpa PEHTTEHOBCKOH (iyopeciieHuunu,
BO30YX/ICHHOTO B MaCCUBHOM 00pasIie.

7. 3aBHCHMOCTh HMHTEHCHBHOCTH PEHTTEHOBCKON (DIIyOpecleHIMH OT XMMHYECKOTO COCTaBa
oOpa3na. 3aBUCHUMOCTb HWHTEHCHUBHOCTU  (PIIyOpeCUEHLIIMH OT TOJIIMHBI H  MAacChl
aHAJIM3UPYEeMOro odpasia.

8. JleTekTophl PEHTT€HOBCKOTO M3IYYEHHUS: CUUHTHIUISLIUOHHBIE E€TEKTOPbI. ra30HANOIHEHHbIE
MIPOMOPIIMOHANIBHBIE  JIETEKTOPBI, TOIYNPOBOJHUKOBBIE JETEKTOPHI (TPUHIUIBI  PabOTHI,
00J1aCTH TPUMEHEHUS. YHEPTETUYECKOE PA3PEIICHHE).

9. Cxema ¥  OCHOBHBIE  alMapaTypHble  KOMIIOHEHThl  KPUCTALI-IA(DPAKIIHOHHOTO
PEHTTeHO(IIYOPECIICHTHOTO CHEKTpoMeTpa. MHOrOKaHalbHbIE U CKAaHUPYIOIIHE KpHUCTasll-
TG PAKIIMOHHBIE CTIEKTPOMETPBHI.

10. Ucrounnku BO30OYXKIEHUSI PEHTTCHOBCKON  (uryopeclieHIMH: PpPEHTICHOBCKHE TPYOKH,
PaZAvoON30TONHbBIE UCTOYHUKH, CHHXPOTPOHHOE U3IIy4YEHHUE.

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

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

13. DpdexT MHKpoaOCOPOLMOHHON HEOJHOPOIHOCTH MPU PEHTICHO(IYOPECIEHTHOM aHaJH3e.
XapaKkTeprucTUKa MOPOUIKOBBIX 00pa3LOB «TOHKOT0», «rpy0oro» Mmomoja MO OTHOIIEHUIO K
PEHTTEHOBCKOMY M3JIyYEHUIO.

14. Tlpuémer  yu€ra, yCTpaHEHUS WM YMCHBIICHHS  BIHSHUS  MHUKPOAOCOPOIIMOHHOM
HEOJIHOPOAHOCTH M3JIy4aTess Ha pe3ynbTarel POA.



15.

16.

17.

18.

19.

20.

21.

22.

Komnonentsl (oHa B KOPOTKOBOJHOBOH W JUIMHHOBOJHOBOW OOJNACTSIX PEHTTEHOBCKOTO
¢dnyopecueHTHOro cnekrpomerpa. OlieHKa CTaTUCTUYECKOH MOrpEemHOCTH c4éTra IpH
OTIpeJIeIEHU MaJIbIX KOHIICHTPALMI 3JIeMEHTOB U Tpezesia 0OHapyKeHUsI.

CriocoObl aHanm3a: Crnoco0 BHEIIHETO CTAaHIapTa, CIOoco0 BHYTPEHHETO CTaHAapTa, CIoco0
crangapTa — oHa.

OMIIMPUYECKUE YPAaBHEHHUs CBSA3M [UIsl y4eTa BIMSHHUS COCTaBa MATPHULBl HA AHATUTHUYECCKHUU
curHain npu POA. [IpeumyniecTBa 1 orpaHU4EHUS.

VYpaBHEHMSI CBSI3M, OCHOBAHHBIE HA TEOPETHMYECKHMX PACUYETAX BIMSIHMS COCTaBa MATPHUIBI Ha
aHanutudeckuil cursan npu POA. ITpenmyiectsa u orpaHuyeHUS.

[ToaroroBka mpo6 k PDA. IlpemapupoBanue MOpoOmKOBBIX MaTepuayoB. [IpemapupoBaHue
MeTaJuIoB M cmaBoB. [IpemapupoBanue pactBopoB U cycreHzuid. OtbGop mpod.
IIpencraBuTenbHas HaBeCKa, €€ 3aBUCMMOCTb OT XMMHUYECKOI'O COCTaBa o0paslia, pa3Mepa ero
YacTHULL.

PenTtrenodmyopecieHTHBIN aHaNM3 CHIMKATHBIX TOpHBIX MopoJ]. ['omoreHusanus oOGpa3noB
criaBieHueM ¢ pocaMu. OcoOEHHOCTH ONpeeTIeHNS JIETKUX IeMeHTOB (Z<20).
PeHTreHOBCKHME CIEKTppl M XMMHYECKas CBA3b. [lapamMeTpbl pEHTTEHOBCKHX CIIEKTPOB,
MOJIBEP)KCHHBIC BIMSIHUIO XUMHYECKOW CBSI3U (XMMHUYECKHH CIBUT, (OpMa M MHTEHCUBHOCTh
IMarpaMMHBIX JJUHUHA PEHTI€HOBCKOIO CIIEKTPA).

BnusiHue XUMHUYECKOM CBSI3U Ha CIIEKTPHI OTJIOMEHUS] PEHTT€HOBCKOIO U3TyUYEHHUS.

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
peHTreHoBckux ay4yei. Cucremaruka WK k5.2

XapaKTepUCTUUECKHUX JIMHUNA PEHTT€HOBCKOTO
cnektpa. 3akoH Mo3nu. KauecTBeHHbIi 1
KOJIMYCCTBEHHBIN PEHTTeHO(TYOPECIICHTHBIN
ananu3. [logroroska npo6 k ananuzy. O0mactu
MPUMEHEHHUS PEHTTEHO(IYOPECIIEHTHOTO
METO/Ia AaHAJIU3A.

2. | Bemonnenue KaugecTBeHHBIN pentrenoduyopecueHTHbd | MIKpk.32

nabopaTopHoit aHamms. lIpenapupoBaHue MOPOMIKOBBIX MPOO. WK 1.4 3
OnpeneneHue aTOMHOTO HOMEpa JJIEMEHTa,
pa6OTBI. - I/IﬂKHK@.z
3Hasl JJIMHY BOJHBI €r0 XapaKTePUCTHUUCCKON
Hanucanne auaun.  OneHka 1mipenena  OOHaApYXKEHUS
oTYera. AJIEMEHTA.
3. | CoOecemoBanue Crmoco6 mpsMOro  BHENIHETO  CTaHJapTa. NKk_s.1
['panynpoBounsie 00pa3ibl. KorepeHtHoe wu
HEKOTEPEHTHOE  pacCessHUE€  PEHTIEHOBCKUX
KBaHTOB B BewmlectBe. [lpuHuum cmoco6a
cTangapra-poHa.
4. | Brimonnenue PentrenodayopecieHTHOE OonpenesieHre NKx32
nMabopaTopHoit DJIEMEHTOB B MP00Oax MOYB M OCAJTOTHBIX MK x4 3

OTJIOKEHUH CIOcO0aMH MPSIMOTO BHEUTHETO




paboThL. cTaHjapTa u crangapra-gona. Pacuer WK k.52
Hamcanme MacCOBBIX KO()PHUIHEHTOB ocnabaeHus s

00pasIoB ¢ pa3HBIM COCTABOM MAaTPHIIBI.
OTYeTa.

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

IIpeumMyiecTBa 1 HEAJOCTATKH YpaBHEHUI
PeHMyILL - A YP WIKk-s.2
MHOECTBEHHOU perpeccuu. [IpenmyrecTsa u
HEJOCTaTKU ypaBHEHUH C TEOPETUUCCKU
paccuyuTaHHBIMHU KO3 PHUITEHTAMHU.
IToaroroska MetajuioB kK POA

6. | BomoaHenne AHanmu3 crajeil ¢ TOMOIIbI0  ypaBHEHUU NKk.32

TaBopaTopHoii MHOKECTBEHHOM perpeccun. Br16op WK i 3
5 ONTUMATFHOTO YpaBHEHHUS METOJIOM Tepedopa WITK

pabOoTBL. BIUAIOMMX KO3()PHUIUEHTOB. AKnics.2

Hanucanue

OTYeTa.

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

KOMITOHEHTBI SHEPTOJMCIIEPCUOHHOTO

proa P WIKk-s.2
PEHTTeHO(ITYOPECIICHTHOTO CHEKTPOMETPA.
PentrenodayopeciieHTHBIM aHAJIU3 C TOJHBIM
BHEIITHUM OTPaXEHUEM. YCJIOBHUS IOJHOTO
BHEIIHETO0 oTpaxeHus. [loaroroBka KUIKUX
npo6 k anamuzy. Cnoco0 BHYTpPEHHEro
CTaHJapTa.

8. | BrimoaHenue Onpenenenne daemMeHTHOTO coctaBa 1pod | MIAKp.s
naBopaTopHoii BOJIBI M MOJIOKa Ha criektpomerpe S2 Picofox. 1501
paboTHI.

Harmmicanue
OTYETA.

9. | CobecenoBaHue Cxema n OCHOBHBIE anmapatypubie | MAKpx.s
KOMIIOHEHTBI KpUCTAILI-TU(HPAKIHTOHHOTO WK k5.2
PEHTreHO(ITYOPECIIEHTHOTO CIIEKTPOMETPA. '

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

5 PentrenodmyopecieHTHBIIM aHaIN3
paboTBL. CHUJIMKATHBIX TOPHBIX Topoa. ['omoreHumzarus
Hanmncanne 00pa3IoB 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
1a0opaTOPHBIX
pabor.
Hanucanue
OTYETOB.

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




Ilnanupyemble pe3yabTaThl 00y4eHHs 1JI (POPMUPOBAHUSI KOMIIETECHIIHIA

HNuauxaropsl PesynabTaTsl 00yyeHHs IIpoueaypa oneHnBaHusA
AOCTHKEHUSA KOMIIETCHIIMHU (3HATB, yMeTb, BJIAJ1€Th)
NIKnk32 [IpoBoaut | YMmeTh: ITons30BaThes | BpimoaHenue
SKCIEPUMEHTANIbHEIE  PAOOTHI | COBPEMEHHBIMM ~ IPHOOpaMH U | 1aGOpaTOPHLIX PaboT.

10 TOTOBBIM METOAMKAM

000pyIOBaHUEM: TMOTEHI[MOMETPBI,
KYJIOHOMETPBI, XpOMaTOrpaQBl.
Baanernb: CTaH/IapPTHBIMH
METOTUKAMHU aHaJm3a poo
Pa3IUYHOTO MPOUCXOXKICHHS.

MK k.43 CocraBisger
MTPOTOKOJIBI HCIBITAaHUH,
OTYETHI 0 BBITTOJIHEHHOH

paborte 110 3a1aHHO hopme

Ymers: BECTH KypHai
pe3yIbTaTOB HaOII0ICHUH,
oopmiIATH pE3yJIbTaThI
SKCIIEPUMEHTa B COOTBETCTBUHU C
TpeOOBaHUSMHU.

Baagern: METOIaMU
MaTeMaTHu4eCKOi CTaTUCTHKH,

MPUMEHSAEMBIMA TIpU  00paboTKe
pEe3yNbTaTOB  aHalM3a OOBEKTOB
NPUPOAHON W TPOU3BOJICTBEHHOU
Cpelpbl.

OdopmiieHre OTYETOB MO
nabopaTOpHBIM paboTam.

UK ks 3HaeT U MOXKET
MPUMEHSATD Ha MpPaKTUKE
COBPEMECHHBIC

AKCIICPUMEHTAIIbHBIE ~ METOJIbI
JUIS YCTaHOBJICHUS
Ka4yeCTBEHHOI'O n
KOJIMYECTBEHHOI'O cocTaBa

aHAJIN3UPYEMOI0 BELIECTBA

3HaTh: TEOPETUYECKHE OCHOBBI
(U3NKO-XMMHYECKUX METO/I0B
aHanM3a, WX  [PEUMYLIECTBa,
HEJ0CTaTKU u o0nactu
IIPUMEHEHHUS.

3HaTh: METOABI M CpEACTBa

KOHTPOJISI XapaKTEPUCTUK
MOCTYHAKOUIMX MAaTEPUAIIOB, ChIPbS,
nosrypabpukaron u
KOMIUIEKTYIOIIUX U3EIIUN.

Ymers: IIpoBonuTh
UCIBITaHUS ChIPbS U YIaKOBOYHBIX
MaTEepHajoB,
OPOAYKIMH  C
XUMUYECKHX, (PU3NKO-XUMHUECKUX

IIPOMEKYTOYHOU
ITOMOUIBIO

ColeceoBaHue.
Brinonnenue
1abopaTOPHBIX padoT.

METOOB.
WK k.52 Bremosaser | 3naer: Xapaxkrtepuctuku | CobeceoBaHue.
CTaHJIApPTHBIE ONepanuu Ha | J1ab0paTopHOTO 000pynoBaHus, | BEIOTHEHIHE
BBICOKOTEXHOJIOTHYECKOM TMPAMEHSEMOTO  TIPH  aHAM3AX, | yaGonaTOPHBIX PaGoT.
OGOpyZ[OBaHI/II/I JUIA HpaBI/IJIa €ro BKCHHyaTaI_II/II/I,

XapaKTEPUCTUKH CBIPbSI, | IOPSAZIOK TPOBEICHUS KaTUOPOBKH,

MMPOMEXKYTOYHOH W KOHEUHOH | MPOBEPKU PaOOTOCIIOCOOHOCTH.

MPOAYKIIUHA XUMHYECKOI'O

MIPOU3BOJICTBA




i 1. Heo xomumo BemmomHUTE 6 maboparopHbix pabdor. Kaxknmas pabora OLIEHHBAETC
Max« IMyM Ha 5 6atoB. OnieHHBaeTCs TEXHUKA BBIIOJTHEHUS, 0(QOPMIIEHHE OTYETOB.
[Ipenyc oTpeno 6 cobecemopanuii. Kaxkaas TeMa OIleHUBACTCS MAKCUMYM Ha 5 OaJlIoB.
JLJist mo. iy4eHus A0MycKa K IK3aMeHy He00X0IuMO HabpaThb MHHHMYM 36 0aJ/110B.

Kputepiu oneHuBanus pe3yibTaTOB 00yUeHHs] HA IK3aMeHe

Ou¢ 1ka «HEy10BJIE€TBOPUTEIHLHOY

¢bparMeHTapHOEe 3HAHWE TIpeAMETa, OTCYTCTBUE YMEHHI M HAaBBIKOB IIPUMEHECHHS
METO/IOB M TOAXOJ0B M3y4yaeMOM MUCIMIUIMHBI IPU pElIeHHH Y4eOHBIX 3a1a4 (MeHee
50 6aoB).

Onc 1ka «yA0BJIETBOPUTETIHHO»

2. HeC! :TeMaTH3WpOBAaHHBIC 3HAHUS TpPEIMETa, YACTUYHO C(HOPMHUPOBAHHBIE YMEHHS H
HaB! ‘KA TPUMEHEHUS METOJIOB W TOJXOJOB M3y4yaeMOW NUCHUIUIMHBL IIPH PCIICHUH
yuel HbIxX 3a1a4 (50-69 6amnos).

Ormcika «xopomo»

B I1€.10M, C(OPMHUPOBaHHbIE, HO COJEpIKaIlie OTAeTbHbIEC POOEIbl 3HAHUS MIPEIMETA,
yMeliie MPUMEHSTh METOABl M TMOAXOMAbI HM3y4aeMON AMCLMILIMHEI IPH PELICHHH
y4eOHBIX M IPaKTHYECKHX 3aJad C MHHAMAQIBHBIM KOJHUYECTBOM  OIIHOOK
Hel THIMIHAIHHOTO XapaKTepa, HaJTHuue HaBBIKOB IPUMEHEHHUS METOIOB U TIOJIXO/IOB
U3y.JEMOM IHUCLUIUIMHEL U PELIEHHH y4eOHBIX M IpakTHyecKux 3amad (70 - 85
6aioB).

OneHkKa «OTIHYHO»

coMHpOBaHHBIE M CHCTEMATU3UPOBAHHBIE 3HAHWS INpeaMeTa, CHOPMHUPOBAHHBIC
yMe! W ¥ HaBBIKA NMPHUMEHEHHS METOIOB M IMOJXOJ0B M3y4aeMOM NHCIMILIHHBI IIPU
pel HHH yU4eOHBIX M MpakTHYeCKHuX 3a1a4 (86-100 Oamos).

PaszpaGoruncn:

P S ' npodeccop A.JI . OuukenpmTeHH

7
s — JTOIIEHT [".B. ITamkoBa

[IporpamMmma cocTaBjieHa B COOTBETCTBHH C TpeOOBaHUSIMU ®I'OC BO u yueroM
pexomengamuii 110011 no Hanpasnenuro u npodumo moarotosku 04.03.01 «Xumusy» IIporpamma
paccMOTpeHa Ha :acelaHuu KadeIpbl aHATUTUYECKON XUMUHU

«13» mas 20 2 r. ITpoToxon Ne 4

3aB. kadenp i _ . [Ipotinaxos A.I".

Hacmoswai npospamma, He modcem Obimb 60Chpouseedena Hu 6 Kakol gopme 6Oes

npeosapumenbHo. 0 NUCbMEHHO20 pa3peuleHus Kageopvl-paspabomyuKa npo2pammbi.



