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MporpamMmy avcumnnnHbl paspaboTan(a)(n) 3aseayowmnin kadenpoi, A.H. (aoueHT) XacaHos P.P.
Kadpenpa pernoHasnbHOW reosiornm 1 NonesHbIX nckonaembix IHCTUTYT reonornm n HedpTerasosblixX
TexHonorui , Rinat.Khassanov@kpfu.ru ; nHxeHep XycanHos P.P. kadoenpa permoHanbHom
reosiornm 1 NonesHbIX nckonaembix HCTUTYT reonornm n HedpterasoBblX TEXHONOMUN
Rafaeal.Husainov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

O3HaKOMUTb CTYAEHTOB C TEOPETUYECKUMIN OCHOBAMW CMEKTPOCKOMMYECKOro aHanmaa kak metoaa
nccnenoBaHUs BEWECTBEHHOMO COCTaBa MUHEPANOB, Py U FOpHbIX nopod. [aTtb KpaTkme cBeaeHUs
Mo TEOPWM CMEKTPaNbHOro aHanM3a, 0COBEHHOCTSX M BO3MOXHOCTSAX M MPaKTUYECKOM 3HAYEHNM B
MPOMbILWAEHHOCTMN 1 FE0NOro-pa3Befo4YHOM Aere.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkiodeHa B pasgen " 53.B.12 MNMpodgheccrnoHanbHbIi" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 020700.62 "'eonorns 1 OTHOCUTCS K BApPUATMBHOM YacTu.
OcBawuBaetcs Ha 2 kypce, 4 ceMecTp.

B3.B.12. [podheccmnonanbHbIn LK. Yitaetcsa Ha 2 kypce, 4 cemecTp. [okasaTtb npakTuyeckme
NnpUeMbl N MeETOObl CNEKTPaNbHOro aHanusaa npu N3y4yeHnn pyn u MMHepanos, KOTopble B HacTosllee
BPEMSI WMPOKO MPUMEHSIIOTCS B CNEKTPabHbIX NabopaTtopu-six reonormMyecknx yupexaeHmin Po.
"CnekTpanbHbii aHann3" aBNsieTCS O4HUM U3 CneumnanbHbIX KYpCoB NpU NoAroToBKE CNeumnannuctos
LaHHOro npodomns. OCHOBHble 3HAHWS, NPUOBpPe-TaeMble CTyAeHTaMu NPy U3yHeHUN OUCLMMINHDI
BblpaxaloTCs B YCBOEHUM TEOPETUYECKUX OC-HOB CNEKTpanbHOro aHanmsa, MeTogoB Ka4eCTBEHHOro
N KONNMYEeCTBEHHOro aHann3a, yCTpomCcTBa N OCHOBHbIX XapakKTepUCTUK CnekTpanbHbIX annapaTos.
OcCHOBHbIe yMeHUS1, NprobpeTaemMble CTyAeHTaMN NPY U3YHEHUN ONCLUMAWHDI, 3aKH0YaloTCS B
CMOCOBHOCTN MPUMEHSITb NONyYEH-HbIE TEOPETMYECKNE 3HAHMS NPU NPaKTUYecKoi paborTe.

3. KomneTteHuumn obyuarowterocsi, popMmupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucpposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU

OK-8 OCO3HAaEeT coumalbHyl0 3HA4YMMOCTb CBOE ByayLei
(0bLekynbTypHbIE npodpeccumn, obnanaeT BbICOKOA MOTMBALMEN K BbIMOTHEHWNIO
KOMreTeHuun) NpodpecCUoHanbHON AeATENbHOCTH

cnocobeH Mcnonb3oBaTtb NPOGUILHO-CNELMANTN3NPOBAHHbBIE
MK-16 3HaHua doyHOaMeHTaNbHbIX pasaenos U3NKn, XumMnn,
(npodpeccunoHanbHble 3KONOrnn a1 OCBOEHUSA TEOPETMYECKMX OCHOB reonoruu,
KOMNeTeHLmm) reou3nkmn, reoxmMMmnm, aKONorn4eckon reonormm (B

COOTBETCTBUM C NPOPUIEM NOLArOTOBKU
MK-5 roToB Kk paboTe Ha nonesbix 1 NabopaToOPHbIX rEONOrMYECKUX,
(npodpbeccmoHanbHble reon3nyeckmnx, reoxmmmyeckux npnbopax, yctaHoBKax u
KOMreTeHuunn) obopynoBaHMM (B COOTBETCTBMM C NPOOUIEM MNOATOTOBKM

B pe3ynbtate 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

TeopeTnyeckrne 0OCHOBbI CNEKTPANbHOIO aHann3a TeepablX BEWecCT,
obnacTtb NpMMeHeHMs MeToa, (PM3MYECKYIO CYLHOCTb METOAA CMEKTPANbHOro aHanmaa
2. DONTIXEH yMeTb:
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paboTaTtb C annapaTypoii, MPON3BOANTb CHEMKY, PACWINGPOBLIBATL CNEKTPbI U BbIMOMHATDL
Ka4yeCTBEHHOE W KONIMYECTBEHHOE OMNpeaeneHmne XMMMYeCKNX 3NeMEHTOB B Mpobax BELLECTB.

3. 0ONXEeH BnageThb:

MeToAamu perncTpauny CnekTpoB NCMyCKaHNs aTOMOB BEWECTB, METO4amMuM paclmndOpoBKN CNEKTPOB
N MHTEepnpeTaunn pesynbTaToB

NPUMEHATb pe3ynbTaTbl ME€TOOA OJ14 BbINOMHEHUA HAYy4YHO-UCCNnenoBaTe/bCKMxX pa60T

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 4 CeMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO Asl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AUCLMNIMHE/ MOAYIO
TemaTtuyeckun nnaH ANCUMUMNINHbI/MOOYNSA
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Buabl n yachbl

ayouMTopHoOM paborTbl,
Pasnen ¥ P P

Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 1. Tema 1.
BeeneHne. OCHOBHble
MOHSTUS U
onpeneneHuns.
OMUCCUOHHbIN
CreKkTpanbHbliA aHanua,
ero cnocobHocTy,
BO3MOXHOCTM U
npakTnyeckoe
3HayeHve B
NPOMBILWIEHHOCTMN U
reonoro-passefo4yHOM
nene. VIayyeHne
BELLECTBEHHOro coctasa
MuHepanos. Posnb
cnekTpanbHOro aHannsa
B re0OXMMmYe-CKUX
MeTonax novckos,
1 [passenku penkunx 4 1 5 0 0 YCTHbIA ONpOC
9NEMEHTOB, OPEOIOB
paccesHNs 1 3HaYeHne
KONMNYECTBEHHbIX
CreK-TpanbHbIX
aHanM3os
MOHOMWHEPanos B
MUHepanormm un
reoxumun. CobnogeHne
npaBui TEXHWKK
6e30nacHOCTM Npu
paboTe B cnekTpanbHbIX
naboparopumsx.
OCHOBHbIE NOHATMA Y
NPVUMEHeHne MeToaa B
npakTuke
reonoro-pasBefoYHbIX
paborT.
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 2. Tema 2. Teopus
N TEXHUKA
BO30OYXAEHUS ”
pervcTpauus
ONTUYECKUX CMEKTPOB.
Bo3byxneHne
ONTUYECKUX CMEeKTPOB
XMMNYECKMX SNEMEHTOB.
OnTuyeckne cxemsl
cnekTporpados
cpenHei n bonbluoi
aucrnepcun: yrnosas u
NUHenHas gucnepcus
cnek-TpanbHbIX
npnbopos n ee
3aBUCKMOCTb OT
2.|MmaTepuana on-Tukwu, 4 2 4 0
pasMepoB ONTUYECKNX
netanemn, poKyCHbIX
pacctosa-Hui. MNpuHumn
Ka4eCTBEHHOrro
CNEeKTpanbHOro
aHanusa. Atnacol
CMEeKTpoB, Tabnmubl
CMeKTpanbHbIX TUHWIA.
YCT-pONCTBO M NPUHLUMN
JencTeng annapaTtos
pervcTpauum n
NHTEpNpeTaunmn
CNeKTpanbHOro
aHanmza: JdC-452,
Or-2, AC, ®9ori-454.

4 YCTHbI Onpoc
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 3. Tema 3.
3HaKOMCTBO C
NporpaMMHbIM
obecneyeHnem "Spectr".
MpurotoeneHune npob
ONa CnekTpanbHOro
aHanusa. ViayyeHune un
pernctpauus CnekTpos
xenesa. Pydnas
KannmbpoBska wKkanbl
CMEeKTpoB
3./(co-nocTaBneHns oavH 4 3-4 4 0 10
BOJIH CO CMEKTPOM
xenesa). [Npouenypa
aBTOKaNMbpPOBKM MO
CMEeKTpy Xeneaa.
NabopartopHas paboTa
N 1. ABTokannbposka
no CNeKTpy Xenesa.
AHanuna cnektpa
Xxenesa, obcyxaeHve
pe3ynbTaTos.

YCTHbI Onpoc

Tema 4. Tema 4.
OcCHOBbI KA4E€CTBEHHOIO
aHannza. OCHOBbI
MeTo4a Ka4eCTBEHHOro
aHanusa, TeXHONnoruu
JewndgprpoBaHns
cnekTpos. [NocnenHue
NINHWW 3NIEMEHTOB,
Mewarwme NUHUN.
"IMHTEHCMBHOCTb
curHana cnekTpos.
NabopatopHas paboTa
N 2. KayecTBeHHbIi
cnekTpanbHbI aHanus.
Pacwwndposka
cnekTporpamm
MnHepanos Ha 20-30
9/IEMEHTOB.

Tema . Toroesas 3ayert
" |doopma KOHTpoONS 4 0 0 0

UTtoro 14 0 28

YCTHbI ONpocC

4.2 CopepxaHvue oUCLUMNMUHbI

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 1. Tema 1. BBepeHne. OCHOBHble NOHATUSA U onpeaeneHns. SMUCCUOHHDbIA
CcneKkTpanbHbIA aHaNU3, ero cnNoco6HOCTU, BO3MOXHOCTMU M NPaKTU4yeckoe 3HayeHue B
NPOMbILLIEHHOCTU U reoNioro-paseenoyHom aene. UsyyeHue Bell,ecTBEHHOro coctaBa
MuHepanos. Ponb crnekTpanbHOro aHanusa B reoxXuMmye-cKMX metogax NnoMcKoB, pa3ssenKu
penkKux aneMeHTOB, OPeosiIoB paccesiHUA U 3Ha4YeHne KONMUMYeCTBeHHbIX CreK-TpanbHbIX
aHanM30B MOHOMUHEPaNIOB B MMHEpanorum u reoxmmun. CobnogeHume npaBun TeXHUKU
6e3onacHocTM Npu paboTte B crnekTpanbHbIX naboparopusax. OCHOBHbIE MOHATUS U
npYMeHeHne MeTopa B NpakTUKe reosnoro-passefoyHbix pabor.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BeeneHune. OCHOBHbIE MOHATUS U onpeaeneHns. SMUCCUOHHbIA CNEKTPanbHbIN aHanusa, ero
CNOCOBHOCTM, BO3MOXHOCTU 1 NMPaKTUYECKOE 3HAYEHNE B NMPOMbIWIEHHOCTY 1
reonoro-passenoyHoM aene. VsyyeHre BelwecTBeHHOro coctasa MMHepanoB. Pofb cnekTpanbHOro
aHanmnsa B reoxmMmye-cKnx MeToax NnovckoB, pa3Beku peaknx aIeMEHTOB, OPEONOB PaCcCesHMS 1
3HaYeHMe KONMYECTBEHHbIX CNeK-TpanbHbIX aHANN30B MOHOMUHEPASIOB B MUHEPANorun 1 reoXMMUn.
CobntofieHne npaBun TEXHUKU 6e3onacHoCTH Npu paboTe B CreKTpanbHbIx fabopaTopusx.
OCHOBHbIE MOHATWS U MPUMEHEHUE METOAa B MPaKTUKE reonoro-paseenoyHbix pabor.

Tema 2. Tema 2. Teopus M TEXHMKA BO3OYXOEHUS U perucTpauus onTMYeckux CnekTpos.
Bo36yXxaeHue onTUYECKUX CNeKTPoB XMMUYECKUX 3N1eMeHTOB. OnTuyeckue cxembl
cnekTporpadoB cpenHen u 60nbLLION AUCNepCUn: YrnoBas U IMHENHas aucnepcus
cnek-TpanbHbIX NPUOGOPOB U ee 3aBUCMMOCTb OT MaTtepuana on-TuKu, pa3mepoB ONTUYECKUX
netanen, PoKyCHbIX paccTos-HUKA. NMPUHLMN Ka4yeCTBEHHOro CrneKkTpanbHOro aHanusa.
ATnacbl CneKTpoB, TabNuuUbl cNneKTpanbHbIX IMHUA. YCT-PONCTBO U NMPUHLIMN OENCTBUS
annaparoB perucTpauum U HTeprnpeTauum cnekTpanbHoro aHanusa: O dC-452, Nr-2, AC,
d3IM-454.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Teopus 1 TexHVKa BO3OYXOEHUS U PErMcTpaLms onTUYecKnx cnekTpos. Bo3byxaeHne onTuHeckmnx
CMEKTPOB XMMMNYECKUX 3NEMEHTOB. ONTUYECKMNE CXEMBI CNEKTPOrpadpoB cpeaHei n 6onbLIoi
LMCNEPCUN: YrNoBas N NMHeRHas AMCNepcus cnek-TpanbHblX NPrubopoB 1 ee 3aBUCUMOCTb OT
matepuana on-Tuku, pa3aMepoB ONTUYECKMX AeTanei, POoKyCHbIX pacCToSHWUIA. MpuHUMN
KayeCTBEHHOro CnekTpanbHOro aHannaa. Atnacbl CNeKTPoB, Tabnuubl CNeKTPanbHbIX IMHWIA.

naboparopHas pabora (4 4aca(oB)):

O3HakoMneHune ¢ yCTponcTBOM annaparypbl. YCTPONCTBO M NPUHLMUN OEeACTBMSA annapaTos
permcTpaunun n nHTepnpeTaunmn cnektTpanbHoro aHanuaa: 4dC-452, -2, AC, ®3l1-454.
3HaKOMCTBO C aTnacamu CrekTpoB 1 Tabnuuamm aHanMTUYeCKmX CnekTpanbHbIX JIMHWA.

Tema 3. Tema 3. 3HaKOMCTBO C NporpammHbiM ob6ecnedyeHuem "Spectr”. NMpurorosneHmne npo6b
ONs cnekTpanbHOro aHanu3aa. 3yyeHue n peructpauusi CnekTpoB Xenesa. PyyHas
KanubpoBska LUKaJbl CNeKTPOB (CO-NOCTaBEHUs AJZIMH BOJIH CO CMEKTPOM Xenesa).
Mpouenypa aBTokanMbpoBKM NO cnekTpy Xxenesa. JllaboparopHas pab6ota N 1.
ABTOKanubpoBkKa rno cnekTpy Xxenesa. AHanu3 cnekTpa Xenesa, o6¢cyxaneHue pesynbTaTos.

JIeKLMOHHOe 3aHsiTue (4 4aca(oB)):

3HakoMCTBO € nporpaMmHbIM obecneyeHmeM "Spectr”. MpurotoBneHne Npob ons cnekTpanbHOro
aHanunsa. VIayyeHune n permctpaunst CnekTpoB Xenesa. PyyHas kanmbpoBka Lwkasbl CrekTpoB
(co-nocTaBneHns AnvH BOMH CO CMEKTPOM xeneaa). lNMpouenypa aBTokannbpoBkn No CnekTpy
Xenesa.

naboparopHas pabora (10 4aca(oB)):

MepBoe 3HakomcTBO ¢ MO nporpamme "Spectr”. MpurotoBneHne npod ons cnekTpanbHOro aHanmaa.
N3yyeHne n pernctpaums cnekTpoB xenesa. PyyHas kannbposka wkasbl CNeKTpoB
(co-nocTaBneHns AnvH BOMH CO CMEKTPOM Xeneaa). lNMpouenypa aBTokannbpoBkmM No CnekTpy
xenesa. labopaTtopHas pabota N 1. ABTokannbpoBka no cnekTpy xenesa. AHanua crnekrpa
Xenesa, 0b6cyxaeHne pesynbTaTos.

Tema 4. Tema 4. OcHOBbI Ka4ecTBEHHOro aHanusa. OCHOBbl MeTO4a Ka4eCTBEHHOro aHanmaa,
TexHonormv gewmcppuposaHusa cnekTpos. NocnepHne NMHUU 3NeMeHTOB, MeLlaroLL e IMHUK.
MHTeHCcMBHOCTb CUMrHana cnekTpoB. JlabopatopHas pa6oTta N 2. KauecTBeHHbIN cneKkTpanbHbINA
aHanu3. PacwundppoBka cnektporpamMm mmHepanos Ha 20-30 aneMeHTOB.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):
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Xacanos P.P. , nhxenep XycaunHos P.P.

OcHoBbI Ka4ecTBeHHOro aHannaa. OCHOBbl METOAA KAYECTBEHHOMO aHann3a, TEXHONOrnm
LewndpmpoBaHnst cnekTpos. [ocnenHne NMHUN SNEMEHTOB, Melwarowme MMHUN. IHTEHCUBHOCTb
curHana CrnekTpoB.

naboparopHas paborta (14 yaca(oB)):

NabopatopHas pabota N 2. KayecTBeHHbI cnekTpanbHblii aHanus. Paclwmndposka cnekTporpamm
MuHepanos Ha 20-30 an1eMeHTOoB.

4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
Hepens | camocTositenbHon [TpyA0eMKOCTb
ceMecTpa paboTbl (B yacax)
CTYOEHTOB

DopMbl KOHTPONS
CaMOCTOATEeNbHOMN
paboTbl

N Paspen

OuvcumnnuHbl CemecTp

Tema 1. Tema 1.
BeeneHune. OcHOBHble
NOHATUSA 1
ornpeneneHus.
SOMUCCUNOHHBIN
cnekTpanbHbI aHanus,
ero crnocobHocTu,
BO3MOXHOCTU U
npakTnyeckoe
3Ha4yeHue B
NPOMBILWIEHHOCTU ©
reosioro-pasBeio4YHOM
nene. N3yyeHune
BELEeCTBEHHOro cocrasa
MUHepanos. Ponb
cnekTpasnbHOro aHannsa
B reoxXnumm4e-ckux
MeToax NMouckKoB,
1 [pasBenku penkunx NnoaroToBka K
3NEMEHTOB, OPEONOB YCTHOMY Ornpocy
paccesiHusl 1 3HaYeHne
KONM4YeCTBEHHbIX
cnek-TpasnbHbIX
aHann3oB
MOHOMWHEPanos B
MUHepanormm un
reoxmmumn. CobnoaeHue
NpaBua TEXHUKU
6e3onacHoCTV npwu
paboTe B cnekTpanbHbIX
nabopartopusix.
OCHOBHbI€ NMOHATUSA U
NPVYMeHeHe MeToaa B
npakTuke
reosioro-pasBenoyHbIX
paborT.

4 YCTHbI ONpocC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 3 5AE
CtpaHnua 9 ns 15. 111 yHlf[

S OEMALIGH
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

JucumnnvHbl Cemectp

Tema 2. Tema 2. Teopus
N TEXHWKA
BO30YXOEHNS U
perncTpauns
ONTUYECKUX CMEKTPOB.
BosbyxneHune
ONTUYECKUX CNEKTPOB
XMMUYECKMX SNEMEHTOB.
OnTunyeckme cxembl
cnekTporpados
cpenHei n 6onbluol
AMCnepcun: yrnoeas v
NMHenHas gucnepcus
cnek-TpanbHbIX
npnbopos 1 ee
3aBNCUMOCTb OT
2.|MaTepuana on-Tuku, 4
pasMepoB ONTUYECKNX
netanen, PoKyCHbIX
pacctos-Hui. MpuHumn
Ka4yeCTBEHHOro
crnekTpasnbHOro
aHanu3sa. ATtnacol
CMeKkTpoB, Tabnuubl
CneKTpanbHbIX IMHWUIA.
YCT-pONCTBO 1 NPUHLMN
NencTBNs annaparos
perncTpauum n
NHTepnpeTaLmm
crnekTpasnbHOro
aHanusa: JPC-452,
AOr-2, AC, ®3ari-454.

o noaroToBka K 6

THbIN ON
YCTHOMY Onpocy yc onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 3 5AE
Il YHH
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 3. Tema 3.
3HaKOMCTBO C
NpPOrpaMmHbIM
obecneyeHnem "Spectr".
MpurotoBneHune npob
NS CNeKTpanbHOro
aHanusa. VizyyeHne u
permcTpaumns cnekTpos
xenesa. Py4Has
KannbpoBska wKanbl
CMNeKTpoB noaroToska K
3./(co-nocTaBneHns onvH 4 3-4 |NUCbMEHHOM
BOJIH CO CNEKTPOM pabote
xenesa). [Npouenypa
aBTOKaNMbpPOBKM MO
CMeKTpy Xeneaa.
NabopaTtopHas paboTa
N 1. ABTokannmbposka
Mo CNekTpy Xxenesa.
AHanuna cnekTpa
Xenesa, obcyxneHune
pesynbTaTos.

10 NMCbMEHHas
paboTta

Tema 4. Tema 4.
OCHOBbI KA4E€CTBEHHOIO
aHanmsa. OCHoBbI
MeToda Ka4eCTBEHHOro
aHanusa, TEXHONornu
nelwmndgprposaHums
cnekTpos. NocnenHune
NINHUX 3NIEMEHTOB,
MelarLmne MHUK. 4 5
"IMHTEHCMBHOCTL
CurHana cnekTpos.
NabopaTtopHas paboTa
N 2. KayecTBeHHbI
cnekTpanbHbI aHanus.
Pacwwndgposka
cnekTporpamm
MUHepanos Ha 20-30
9/IEMEHTOB.

NTtoro 30

noaroToBka K
MUCbMEHHON 10
paboTte

NMCbMEHHas
paboTta

5. O6pa3oBatenbHbie TEXHONMOrMU, BKNIoYasi MHTEpPaKTUBHbIe (hOpMbl 06yYeHuns
1. Jlekumn

2. lNpakTnyeckne 3aHATUSA C UCNOSTb30BAHNEM CMEKTPasibHOM annaparypbl

3. CamocTosiTenbHas pabota ¢ obpasuamm MMHEPanoB, FOPHbIX MOPOL 1 py .4

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNlbHOM paboThbl CTYAEHTOB

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 3 5AE
Il YHH
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Tema 1. Tema 1. BBepeHne. OCHOBHble NOHATUSA U onpeaeneHns. SMUCCUOHHDbIA
CcneKkTpanbHbIA aHaNU3, ero cnNoco6HOCTU, BO3MOXHOCTMU M NPaKTU4yeckoe 3HayeHue B
NPOMbILLIEHHOCTU U reoNioro-paseenoyHom aene. UsyyeHue Bell,ecTBEHHOro coctaBa
MuHepanos. Ponb crnekTpanbHOro aHanusa B reoxXuMmye-cKMX metogax NnoMcKoB, pa3ssenKu
penkKux aneMeHTOB, OPeosiIoB paccesiHUA U 3Ha4YeHne KONMUMYeCTBeHHbIX CreK-TpanbHbIX
aHanM30B MOHOMUHEPaNIOB B MMHEpanorum u reoxmmun. CobnogeHume npaBun TeXHUKU
6e3onacHocTM Npu paboTte B crnekTpanbHbIX naboparopusax. OCHOBHbIE MOHATUS U
npYMeHeHne MeTopa B NpakTUKe reosnoro-passefoyHbix pabor.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

OCHOBHbIE MOHSATUS 1 OnpeneneHnsi. SMUCCUOHHBIN CrekTpanbHbI aHannsa, ero cnocobHocTy,
BO3MOXHOCTMN U NPaKTUYeCcKoe 3HAYeHMe B NPOMBIWIEHHOCTU 1 Fe0Noro-pa3sBefoYyHoM aene.
3y4yeHue BelecTBEHHOro coctaBa MUHepanoB. Ponb cnekTpanbHOro aHannaa B reoXmMn4eckmx
MeTodax NOMCKOB, pa3Beaki Penknx aNneMeHToB, OPEO0sIOB PACCESHNSA U 3HAYEHMNE KONTMYECTBEHHbIX
Chek-TpanbHbIX aHann30B MOHOMMHEPANOB B MUHepanorumn n reoxuMmun. CobntogeHme npasus
TeXHUKKn 6esonacHocT npu paboTe B cnekTpanbHbix nadopatopusax. OCHOBHbIE NOHATUS U
NPVYMeHeHe MeToa B NPaKTMKe Freosioro-paseeioyHbix paboT.

Tema 2. Tema 2. Teopus M TEXHMKA BO3OYXOEHUS U perucTpauus onTMYeckux CnekTpos.
Bo36yXxaeHue onTUYECKUX CNeKTPoB XMMUYECKUX 3N1eMeHTOB. OnTuyeckue cxembl
cnekTporpadoB cpenHen u 60nbLLION AUCNepCUn: YrnoBas U IMHENHas aucnepcus
cnek-TpanbHbIX NPUOGOPOB U ee 3aBUCMMOCTb OT MaTtepuana on-TuKu, pa3mepoB ONTUYECKUX
neTtanen, PoKyCHbIX paccTos-HUN. NMpUHLMN Ka4yeCTBEHHOro cnekTpanbHOro aHann3aa. Atnacsl
CNEeKTPOoB, TabnuLbl cNeKTpPanbHbIX IMHUNA. Y CT-POACTBO M NPUHLUN OENCTBUS annapaTtoB
perncrpauum n UHTeprnpeTauum crnektTpanbHoro aHanusa: 0 dPC-452, [iI-2, AC, ®3I-454.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Teopusi N TexXHMKA BO3OYXAEHWS N permctTpaunst onTuyeckmx cnekTpos. Bo3byxaeHne ontuyeckmx
CMEeKTPOB XMMMYECKMX aneMeHToB. ONTuyeckme cxeMbl CnekTporpadoB cpeaHel n 60nbLwoii
LVCNepcum: yrnoBas u NMHenHas Ancnepcust cnek-TpanbHbix NPrbopoB 1 ee 3aBUCUMOCTb OT
Martepuana on-TMKu, pasMepoB ONMTUYECKMX AeTanemn, PoKyCHbIX paccTos-Hui. MNpuHumMn
Ka4eCTBEHHOro CnekTpanbHOro aHannaa. Atnacbl CnekTpoB, Tabnuubl CNekTpanbHbIX NMHWIA.
YCT-pONCTBO 1 NPUHLMN OEACTBMS annapaTos pernctpaunm n nHTepnpeTtaunm cnekTpanbHOro
ananmsa: 1PdC-452, [IM-2, AC, ®3l1-454.

Tema 3. Tema 3. 3HAaKOMCTBO C NporpaMMHbIM ob6ecneueHuem "Spectr'. MpurotoBneHue nNpo6b
ONs cnekTpanbHOro aHanu3aa. U3yyeHue n peructpauusi CnekTpoB Xenesa. PyyHas
KanumbpoBKa LuKasnbl CNeKTPOB (CO-NocTaBNeHus 4JIH BOJIH CO CNEKTPOM Xene3a). Mpouenypa
aBTOKanMbpoBKM Mo cnekTpy Xenesa. JlaboparopHasa pa6ota N 1. ABTokannbpoBka no cnekTpy
Xenesa. AHanu3 cnekTpa xenesa, o6cyxaeHue pe3ynbTaTos.

nMcbMeHHas paboTa , NpPYMepHble BONPOCHI:

3HaKoMCTBO C NporpaMmHbiM obecnedeHnem "Spectr”. MNpurotoeneHne Npob ans cnekTpanbHOro
aHanunsa. ViayyeHune n permctpauns CnekTpoB xenesa. PyyHas kanmbpoBka Lwkasbl CNekTpoB
(co-nocTaBneHns AnvH BOMH CO CMEKTPOM Xeneaa). lNMpouenypa aBTokannbpoBkmM No CnekTpy
xeneasa. JlabopatopHas pabota N 1. ABTokannbpoBka no cnekTpy xenesa. AHann3 cnekTpa xenesa,
obcyxaeHne pesynbTaTos.

Tema 4. Tema 4. OcHOBbI KayeCTBEHHOro aHanunaa. OCHOBbl MeTO4a Ka4eCTBEeHHOro aHanunsa,
TexHonorv gewmcpupoBaHua cnekTpos. NMocnegHne NMHUKU 3N1IeMEHTOB, MeLLaroLL e JIMHUN.
MHTeHCcMBHOCTb CUMrHana cnekTpoB. JlabopatopHas pa6oTta N 2. KauecTBeHHbIN cneKTpanbHbIN
aHanu3. PacwumcpoBKka cnekTtporpamm MmHepanoB Ha 20-30 3/1eMeHTOB.

nMcbMeHHas paboTa , NpUMepHbIE BONPOCHI:

OcHoBbI Ka4ecTBeHHOro aHannaa. OCHOBbI METO4A KA4EeCTBEHHOrO aHannaa, TEXHONornm
JewngoprpoBaHns cnekTpos. NocneaHne NMHUM 3NEMEHTOB, Mewwarowme NMHUKN. VIHTEHCUBHOCTb
curHana cnekTpos. JlabopatopHas pabota N 2. Ka4ecTBeHHbI CrekTpanbHblii aHanms.
Pacwwndposka cnektporpamMmm muHepanos Ha 20-30 a11eMEHTOB.

Tema . UToroeas doopma KOHTpons

MprMepHbIe BONPOCHI K 3a4eTy:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Bonpocsl k 3a4eTy:
1. Bo3byxaeHne onTu4eckmx CnekTpoB XMMUYECKIMX 3NIEMEHTOB.

2. OnTnyeckme CxeMbl CMEKTPOrpadooB cpenHei 1 6ONbLIOA AUCNEPCUN: YIIOBas U NIMHENHas
oMcnepcns cnekTpanbHbIX NPUBOPOB U ee 3aBUCUMOCTb OT MaTepuana onTuku, pa3MepoB
ONTUYeCcKnx petanen, POKYCHbIX PaCCTOAHWUN.

3. MNpuHLMN Ka4eCTBEHHOrO CNEKTPasbHOro aHanu3a.
4. AThacbl CNeKTpPoB, TabnuLbl CNeKTpanbHbIX NTNHUIA.

5. YCTpONCTBO 1 NpUHLMN OENCTBUS annapaTos pernctpaumm n nHTepnpeTaunm cnekTpanbHOro
ananmza: 1PdC-452, [IM-2, AC, ®3l1-454.

6. OCHOBbI METOAA Ka4eCTBEHHOr0 aHann3a, TEXHONOrMn ewngpupoBaHns CrnekTpoB.
7. lMNocnegHue NMHUM 3NEMEHTOB, Melatowme NMHUKN. IHTEHCMBHOCTbL CUrHana CrnekTpos.
8. OCHOBbI METOAA KONMYECTBEHHOMO 1 MONYKONMYECTBEHHOMO CMEKTPanbHOro aHanmaa.
9. MNocTpoeHus rpadynmpoBOYHOro rpagomka.

10. MeToabl NpPOBEPKN TOYHOCTW.

11. BHYTpPEHHME N BHEWHME CTaHAAPTbl. DTaNoHbI, TPEOOBAHUS K HAM M CNOCOBbI 1X
NPUroTOBNEHMS.

12. Cnocobbl permctpaumm CnekTpos.

7.1. OcHOBHas nuTteparypa:

PycaHos A.K. OcHOBbI KONMYeCTBEHHOr0 CnekTpanbHOro aHanusa pya n muHepanos. M., Henpa,
1971. -360 c. - 1 ok3.

Paixbaym 5.1. ®duanyeckrne 0CHOBbI cnekTpanbHoro aHanunsa / 9. [. Paixbaym.?M.: Hayka,
1980.7159 c. - 2 oka.

HasnetwnH 3. KO. OMUCCNOHHDBIN CNEKTPanbHbI aHann3 B BakyyMHOM ynbTpadouonete / 9. HO.
HaeneTtwuH.?KasaHb: KasaHckuin yHusepcutet, 2011.7199 c. - 1 aks.

7.2. lononHutenbHasa nuteparypa:

XacaHos P.P. CnekTpanbHbii aHanu3 pyn, MMHepasnoB 1 ropHbix nopod. Metoanyeckue ykasaHus K
BbINONHEHMIO. NabopaTopHbIx paboT. KasaHb. 1994. - 33 c. - 2 aka.

PykoBoacCTBO K nabopaTtopHOMY NpakTUKyMy No aTOMHO-CMEKTpanbHbIM METOAAM aHanusa / ;
KagaH.roc.yH-1; Coct.M.®.AbaynnuH.?KasaHb: B.u., 1997.729c. - 2 k3.

TexHnyeckoe onucaHne n HCTPyKUumn no akcnnyataumm: OdC-458, N-2, dIOT-454.

7.3. UHTEepHeT-pecypcChbl:
"'MH CO PAH AHanuTtuyeckuin LeHTp - http://geo.stbur.ru/analit/index.php?pg=aesa&me=m1

K®Y, UuctutyT reonorum n HI'T, kadpenpa pernoHanbHoOn reonorum 1 nonesHblX NCKonaemb! -
http://www.kpfu.ru/main_page?p_sub=9515

CeobopnHas sHumknoneans Bukunenums - http://ru.wikipedia.org/wiki
XuMmundyeckas sHumknoneams - http:www.xumuk.ru/encyklopedia

XuMmuyeckas sHumknoneamns ChemPort.ru -
http://www.chemport.ru/data/chemipedia/article_3517.html

OHumknoneaunsa Akagemuk - http://dic.academic.ru/dic.nsf/enc_geolog/4780

8. MarepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4ye6HOMY nnaHy

OcBoeHune ancumnnanHbl "ATOMHO-3MUCCUOHHDIN cnekTpanbHbIn aHanna" npeanonaraet
ncnonb3oBaHme cnegywowero MmarepnanbHO-TEXHNYECKOro obecneyeHuns:

PerncrpaumnoHHblii Homep 3 DAEKTPOHHEH
Ctpanunua 13 n3 15. il yLH,lfIP EPCHTET
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Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHuo 020700.62 "lMeonorusa” n Npodounto NOAroToBKM SKONOrm4yeckas reonorms .
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ABTOpP(bI):
XacaHos P.P.

XycawuHos P.P.

n n 201 .

PeueH3eHT(bl):
MeHbkoB N.H.

n n 201 .

PervctpaunoHHbii Homep 3
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