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1. llesb U MIaHUpPYeMBbIe Pe3yJIbTATHI 0CBOCHHS THCIUIITTHHBI

[{enbro OCBOEHUS TUCHIUTUIHHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHI:

— OIIK-1. CnocobeH aHaauM3UpOBaTh M HMHTEPIPETUPOBATH PE3YJIbTAThl XHUMHYECKUX
HKCHEPUMEHTOB, HAOIIOJICHUN 1 U3MEPEHUH.

—OIIK-2. CmnocobeH TPOBOIUTH C COOJIOJICHHMEM HOPM TEXHUKH O€30MacHOCTH
XUMUYECKUM SKCIIEPUMEHT, BKJIIOYAsi CUHTE3, aHAJIU3, U3YYECHUE CTPYKTYPhl U CBOMCTB BEILECTB U
MaTepHuasoB, UCCIEIOBAHUE TIPOLIECCOB C UX YUACTHEM.

—1IIK-1. CnocoOGeH BBIOMpaTh ¥ HCIOJIB30BaTh TEXHUYECKUE CPEACTBA M METOJBI
WCTIBITAHUW  JUIA  PEIICHUS  HCCIASAOBATENIbCKUX  3aJad  XMMHYECKOW  HaIlpaBJIEHHOCTH,
MTOCTaBJICHHBIX CIIEUATUCTOM 00Jiee BBICOKON KBATH(UKALIIH.

Pe3ynbraramu OCBOEHHUS JUCUUIUIUHBI SIBJISIOTCA CIEAYIOIIME WHIUKATOPHI JTOCTHKEHUS
KOMIICTCHITHH .

NOIIK-1.1. CucreMaTu3upyeT U aHAIU3UPYET PE3YJbTaThl XUMUYECKUX 3KCIEPUMEHTOB,
HaOII0ICHUH, U3MEPEHHUH, a TAK)KE PE3yJIbTaThl PACUETOB CBOMCTB BEIIECTB U MATEPHAJIOB.

NOIIK-1.2. IlpeasnaraeT MHTEPNPETALUIO PE3yIbTATOB COOCTBEHHBIX JKCIIEPHUMEHTOB WU
pPacyYeTHO-TEOPETUUECKUX pPabOT C HCIIOJIB30BAHUEM TEOPETUYECKUX OCHOB TPAIUIIMOHHBIX M
HOBBIX Pa3/IeNIOB XUMUH.

HOIIK-1.3. ®opmynupyeT 3aKII0UeHUs U BBIBOBI [0 Pe3yIbTaTaM aHaIU3a JIUTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX JSKCIICPUMEHTAIBHBIX W PACUETHO-TEOPETUYECCKUX pPabOT XUMHUYECKOU
HaIpaBJICHHOCTH.

NOIIK-2.1. PabGoraeT ¢ XWMHYECKMMH BEUIECTBAMH C COOJIIOJCHHEM HOPM TEXHUKH
0€30IaCHOCTH.

WIIK-1.3. BrpiOupaer TeXHHYECKHE CpEACTBA M METOIBI HCIBITAaHUH (M3 Habopa
MMEIOIIMXCS) JUISl peIIeHUs MTOCTaBIeHHBIX 3a1ad HUP.

HIIK-1.4. 'oToBUT OOBEKTHI HCCIETOBAHUS.

2. 33[{3‘11/[ OCBOCHHUSA NUCIHHUITINHBI

— OcCBOUTHh TEOPETUYECKHE OCHOBBI CIEKTPAIBbHOIO aHajiM3a, MUIACHTUQUKAIUU U
KOJIMYECTBEHHOT'O ONPEIEICHUS BELIECTB.

— HayunTbcst OCyLIECTBISATh BBIOOP BapHaHTOB CHEKTPAJbHBIX METOAOB aHalau3a s
OIpeJIeJIEHUs 3JIEMEHTHOT'O COCTaBa BEIIECTB B PEAIbHBIX O0bEKTaX.

— OBnazners TEXHUKOHW MPOBENEHHUS CIEKTPAIBHOIO aHAJIN3a, MOCTPOEHUS KaTuOpPOBOYHBIX
XapaKTEePUCTUK, HHTEPIPETAlUd  CHEKTpOrpaMM  JJIi  IPOBEICHHMS  KAa4eCTBEHHOIO W
KOJINYECTBEHHOI'O OIPEJIEJIEHUS 2JIEMEHTHOI'O COCTaBa aHAIM3UPYEMBIX OOBEKTOB

3. MecTo TUCHMILINHBI B CTPYKTYpe 00pa30oBaTeIbHOI MPOrpaMMbI

Jucnunnuna otHocutes K broky 1 «lucuunnuaet (Moynm)»

JucuurniauHa OTHOCUTCS K YacTH o0pa3oBaTelbHOM mporpaMmsbl, (hopmupyemon
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, IBISIETCS 00S13aTEIbHOM IS U3YUCHUSI.

JucuuniamHa BXoauT B Moy AHATUTHYECKAS] XUMUS

4. Cemectp(bl) ocBOeHHA M (popMa(bl) IPOMEKYTOUHOI aTTeCTALMYU N0 JUCHUIITTHHE
CemecTp 8, 3K3aMeH.

5. BxoaHble TpeOOBaHMS 1JIs1 OCBOECHUS U CHMIJIMHbBI

JUis ycrenmrHoro OCBOEHUS TUCIMIUIMHBI TPEeOYIOTCS KOMIIETEHIIMH, C(OPMHUPOBAHHBIE B
XO0JI€ OCBOEHHsI 00pa30BaTENIbHBIX IPOrPAMM MPEALIECTBYIOIIErO YPOBHS 00pa30BaHusl.

Jlis yCcTIenHoro 0CBOEHHsI IUCIUILTUHBI TPEOYIOTCS Pe3yIbTaThl 00YUYEHUS MO CIeIyIOIUM
JUCHUIUIMHAM: HEOPraHUYEeCKasi XUMHUs, aHAJTUTHYECKasi XUMUsl, OpraHuyeckas Xumus, pusnueckas



XUMH, BBICOKOMOJICKYJIAPHBIC COCIAWHCHM, MaTeMaTHYCeCKUH aHaJIn3, (bI/IBI/IKa, METOJBI
MaTeMaTHUECKON CTaTUCTUKHU B XUMHUHU.

6. SI3bIk peajM3anuu

Pycckuin
7. O0beM TUCHMILIUHBI

OO6mias TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET S 3.€., 180 "aca, u3 KOTOphIX:
— Jekuuu: 32 u.;
— nabopaTtopHbie paboThI: 48 u.
B TOM YHCJIC TIPAKTHYECKask MOATOTOBKA: 48 u.
O0BeM caMOCTOSITETIHHON paOOTHI CTY/ICHTA ONPEICICH YUeOHBIM IITAHOM.

8. CoaepsxkaHue TUCHUILINHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. CnekTpocKkonmu4ecKre METOIbI aHaNN3a, UX Ki1acCU(pUKAIIUA.

OO0mass XapakTepUCTHKa CHEKTPOCKOIIMYECKUX METOJOB U JTalbl HX Pa3BUTHUSL.
Knaccudukanus meronos. O6macTu NpUMEHEHUS. DJIEKTPOMAarHUTHOE U3JIy4eHHE.

Tewma 2. Meroa atoMHOM dMuUCCHOHHOM criekTpockonuu (ADC). O61Iue moJ0KEeHHUS.

MexaHu3M BO3HUKHOBEHHs CIEKTpoB. CTpoeHHe 3JIEeKTPOHHBIX 000J0YeK aTOMOB U HX
BJIMSIHUE Ha XapakTep CHEKTpa. 3aBUCHUMOCTb MHTEHCHUBHOCTU CHEKTPAJIbHBIX JIMHUI aTOMOB U
HMOHOB OT TEMIIEPATYpPbl, KOHLIEHTpauuu 1 nonoxenus aromoB B [IC JI.1. MenneneeBa. YpaBHeHue
bonbimana. CrnocoObl OLIEHKM TeMIIEpaTypbl IUIa3Mbl, KOHLEHTpPALUMU JJIEKTPOHOB, CTEIEHU
WMOHM3AIMH, BPEMEHHU NMPEObIBAaHUS aTOMOB B 30HE pa3psiia U KO3 PUIMEHTa HCTIOIb30BaHU Tapa.
BnusHue woHM3alMM aTOMOB HAa MHTEHCUBHOCTb CIIEKTPAjbHBIX JIMHUH aTOMOB. (OCHOBBI
KOJIMYECTBEHHOI0 aTOMHO-3MHCCHOHHOTIO CIEKTPAJILHOTO aHanu3a. Meton Tpex 3TanoHoB. Metoa
MOoCTOsIHHOTO Tpaduka. Meton nob6aBok. Tumsl cnekTpanbHbIX npuOOopoB. CriocoObl perucTpanuu
cnektpa. OcBoeHue mnporpammbsl «ATtom». WaeHTuukamus KOHTPOJBHBIX NMPOO HEU3BECTHOI'O
COCTaBa.

Tema 3. Ontumusanust yCIOBHUI IPOBENEHUS aTOMHO-DMHUCCHOHHOIO CIIEKTPaJIbHOTO
aHaJuza.

BnusiHue XMMHUYECKMX IPOLIECCOB, MPOTEKAIOUIMX B JJIEKTPOAAX M B 30HE paspsna, Ha
MHTEHCUBHOCTh CHEKTPAJIbHBIX JMHUN. OCHOBHBIE NPUHLHUIIBI XUMHKO-CIIEKTPaJIbHOTO aHaJIM3a.
Paner neTydectT MeTanmsioB M HMX COEIWHEHHWH. BrnusHMe CcKOpocTH mapooOpa3oBaHHs Ha
MHTEHCUBHOCTh ATOMHBIX JIMHUH B CIHEKTpe (Pojb XUMHUYECKHX IPOIECCOB, MPOTEKAIOUINX B
ANEKTPUYECKUX pa3psaax U dJeKTpoAax). HampaBrneHHbIE XMMHYECKHE PEaKIUu, UCTOIb3yeMble
JUIS  yYBEJIMYEHUS  CKOPOCTH, HCHApEeHHUs KOMIOHEHTOB MpoObl. TepmoaumHammuueckoe
MozenupoBanue (TIM) BbeIcOKOTEMIEpPATYypHBIX IPOLECCOB, NPOTEKAIOUIMX B JJIEKTPOAAX U
anexTpudeckux pazpsaax. [Iporpammer TIM «Actpa», «Teppa». OCOOEHHOCTH pa3ieieHUS U
KOHILICHTPUPOBAHUsS, NpPH TMOJATOTOBKE KOHIIEHTPATA-KOJJIEKTOpPAa K CHEKTPaIbHOMY aHaIu3y.
Oco0eHHOCTH aHaIM3a BEIIECTB 0COOOM YUCTOTHI M OOBEKTOB CIIOKHOTO cocTaBa. [Ipurorornenue
CTaHJApTHBIX OOpPa3loOB - cheMKa crekTpoB. [locTpoeHue rucrorpamMm Juis BeIOOpa BpEeMEHU
SKCMO3UIUU W ONTHUMH3ALMU YCIOBHHM NpPOBENEHHUS CIHEKTpaJbHOTO aHanmuza. lloctpoenue
KaTMOPOBOUHBIX TpaduKOB C TMOMOIIBIO MporpamMma «ATOM C HCIOJB30BAHHEM CTaHAAPTHBIX
o0OpasnoB coctaBa TpaduTOBOrO KOJuieKTOpa Mukpompumeceit (kommuiekt COI'-37) T'CO 8487-
2003.

Tema 4. JlyroBasi aTOMHO-3MUCCHOHHAS CIEKTPOCKOMMSI C MHOTOKAHAIIbHBIM aHAJIM3aTOPOM
OMHUCCHOHHBIX CIIEKTPOB.

Wctounuku Bo30yxkzaeHust crekrpoB «Besysuit» u «lllapoBas MonHuUsS», HUCHOJIb3yeMble B
cnektpasibHoM Komruiekce «I'pang» ¢ MADC. Ilpunuun paGotbl (HOTOAMOAHON JIHMHEHKH Ha



KpeMHUEBBIX Kkpuctamiax. I[lomuxpomarop «Poynmanm». IIporpamMMHBIA KOMIUIEKC «ATOMY.
[IpoBeeHne KaueCTBEHHOTI'O CHEKTPAIBbHOrO aHanu3a. [locTpoeHue rpaaynpOBOYHBIX TPaHKOB.
[IpoBeneHNE KOJMYECTBEHHOI'O CHEKTPAJIBHOrO aHanu3a. OnTuMu3anus YCIOBUM NPOBEICHUS
CIEKTPAJBbHOIO aHajM3a € IOMOIIBI0 IMPOTrPaMMHOIO KoMiuiekca «Atom». [IpobGomoaroroska
KOHTPOJBHBIX 00pa3lioB AJisi MPOBEICHHS CIEKTPAIbHOIO aHalIM3a BKJIIOYAOIIAsl IMPOLIETYPHI:
030JIeHHUs, pa30aBICHUS U TOMOTEHHU3AIMIO MPO0 € MOCIEIYIOIINM BBEJCHUEM CTAOMIM3UPYIOLIETO
HOcHUTeNs. 3aTOuKa U HaOMBKa 3JEKTPOAOB. BbriOOp ycnoBuil aHanu3a M MOArOTOBKAa K ChEMKE
ciekTpoB. ChEMKa CIIEKTPOB KOHTPOJIBHBIX 00pas3ioB. CraTHcTHdeckas oOpaboTKa pe3ysbTaToB.
OOpaboTka MOJNyYEHHBIX JAaHHBIX KOHTPOJIBHBIX OOPa3Il0B C IOMOIIBIO MPOTPAMMBI «ATOMY.
O600611eHre pe3yIbTaTOB MOCTPOCHUE KOPPEISILIMOHHBIX 3aBUCUMOCTEH 110 MOTYyYeHHBIM MacCHUBam
JAHHBIX JUISl BCEU IPYIIIBL.

Tewma 5. DmuccuonHas GoToMeTpuUs IJIAMEHHU. ATOMHO-a0COPOIIMOHHBINA METO/T aHAJN3A.

OCHOBHBIE TEOPETUUECKHE MOJIOKEHHSI, UICTOYHUKH BO30YXIEHUS M MPUOOPHI sl METOA
wiaMeHHol (GoTtoMerpun. IHTEHCUBHOCTh CIEKTPAIbHBIX JIMHUN W BIUSHUE HA UHTEHCUBHOCTH
TEMIEPATypbl IUIAMEHHU, CTENEHM MOHU3allMM aTOMOB, Auccouuanuu MoJiekyn. [lpoueccsl,
MIPOTEKAIOIIKE B MJIa3MEHHOU 30HE. METOoIbl KOJIMYECTBEHHOIO aHaiu3a. TeopeTuueCKUe OCHOBBI
aTOMHO-a0COpOLIMOHHOTO MeTOoNa. YCJOBUs 00pa30BaHUS MOTJIOMIAIOIIETO CIJIOS, IOTJIONICHUE
CBETOBOM »SHEpPruuM aromMamu, (QOPMHUPOBAHUE AHATUTUYECKOTO curHana. CBsi3p ONTHYECKOU
IUIOTHOCTH C KOHIIEHTpaluei sieMeHTa B mameHu. Ilomexu, BiIMsHME cocTaBa pacTBOpa Ha
pe3ynbratel u3MepeHus. OCHOBHBIE Y37bl aTOMHO-aO0COpPOLMOHHOW ycTaHOBKU. [IpuroroBienwue
CTaHJApPTHBIX pacTBOpOB. I[IpsMoil aHamM3 KOHTPOJBHBIX OOpA3IOB BOIHBIX OOBEKTOB METOIAOM
dboToMeTpuM TMIIAMEHU Ha COJAEpKAHME HATPUS U Kaluig M METOJOM aToMHO abcopOIMOHHOI
CHEKTPOCKONIMM Ha COAEpKAHUE MEOU U muaKa. CraTrcTudeckas o0pa0oTKa pe3ylbTaToB
aHanIu3a.

Tema 6. Metoasl Macc-CIEKTPOMETPUM C HWHAYKTHBHO-CBS3aHHOM I1a3Moi. ONTHKO-
SMUCCHOHHAs CIEKTPOCKOMUS C HHIYKTUBHO-CBsi3aHHOM tu1azmoii (MCIT-O2C).

Teopernyeckne OCHOBBI METOJIOB.

WHaykTHBHO-CBA3aHHAs Iuia3Ma. MukpoBoiHoBas minazMa. Ilponeccel noHuMzanmum u
MPUHLIMIIUATIBHBIE CXeMbI TPUOOpoB. [IpuMeHeHue mMacc-CleKTPOMETPUN U ONTUKO-3MUCCHOHHOM
CIEKTPOCKONUY JIJIsl IPOBEACHUS MYJIBTUIEMEHTHOTO aHATIN3A.

Tewma 7. MonexynspHas a0copOIMOHHAs CIIEKTPOCKOIUs B BUAUMOM 1 YD obnacTsax.
OOmiast xapakTepUCTHMKa METOJla, €ro BO3MOXHOCTH. (OCHOBHbBIE 3aKOHBI IOTJIOIMIEHUS
ANEKTPOMAarHuTHOro wu3nydeHus. IlpuumHbl OTKIOHEHUS OT 3akoHa byrepa-JlamGepra-bepa.
OU3NKO-XMMUYECKHE YCIOBUS 00pa3oBaHus (QoToMeTpupyembix (opM. BriusHHe pazmuuHbIX
¢aktopoB. Tumbl coeqUHEHMH, MPUMEHSEMbIX B CIEKTpopoTOMETpUHU. AmmapaTypa U TEXHHKA
U3MEpPEHUs BEIMYMH, XapaKTEPU3YIOIIHUX CBETONOINIOMEHNE. MeToabl KOJIMYECTBEHHOTO aHalIn3a.
[IpumeHneHne MeTosa B aHAIU3€ MPUPOAHBIX U MPOMBIIUIEHHBIX 00BEKTOB. BpIOOp onTHManbHbIX
yciaoBuit  ompeneneHus.  OcoOeHHOCTH — (OTOMETPUYECKOIO  OINpENEeNIEHUs]  OpPraHMYeCcKUX
coequHeHuil. [IpuMenenne Merona s U3ydeHHUs] paBHOBECHUI B pacTBOpaX: ONPEJEIIEHUE COCTaBa
U MPOYHOCTH KOMIUIEKCHBIX COEAUHEHMH, 3aps/ia KOMIIJIEKCHOTO MOHA, KOHCTAHThI JMCCOLMALAN
opranudeckoro pearenra. Ompenenenue conepxanus Fe(lll) B muTheBOW M CTOYHOW BOJE;
CpaBHeHHE 4YBCTBUTENBHOCTH ompeneneHus coaepxanus Fe(lll) B mutheBoit U cTouHOW BOAE C
paznuuHbIMM  peareHTamu; OrpeneneHre TMOABIKHBIX coelnHeHud ¢ocopa B MOYBax;
Onpenenenne KOHCTAHTBI JUCCOLMALUU OpPraHUYECKOTO peareHTa. Meron
CHEeKTPO(OTOMETPUUECKOTO THUTPOBAHUS M €ro wucmnoib3oBanue. HcmompzoBanue CDOM npu
aHaJM3e¢ MHOTOKOMIOHEHTHbIX  cucteM; Juddepenunansupiii  COM.  DKCTpakIHMOHHO-
CHEeKTPO(HOTOMETPUUECKUI METOA U €ero ucmoib3oBaHue; Omnpenenenue Qocdopa, KpeMHUS U
MBIIIbSKA B  BHUAE TerepornonucoenuHeHuit  meromom CDOM. Meron T1BepaodazHoi
cnektpodoTomerpun. OrnpeneneHre OpPraHUYeCKUX 3arps3HUTENed B BOJHBIX CpeJax METOI0M
CoOM.



9. Tekymmii KOHTPOJIb M0 TUCUHUIJIMHE

Texkymmii KOHTPOJb MO AMCUUIUIMHE MPOBOAUTCS IIyT€M KOHTPOJIA IOCEIAeMOCTH,
BBITTOJTHEHUS TEOPETUYECKUX M PAaCUETHBIX JOMAIIHUX 3aJlaHUM, CIa4d OTYETOB MO J1a0OpPaTOPHBIM
pabotam u puxcupyetcs B HopMe KOHTPOIBHOM TOUKU B CEMECTpeE.

10. HOpﬂ)IOK NMpOBECACHUSA U KPUTECPHUHA OLICHUBAHUA HpOMe)l(yTO‘IHOﬁ aTTeCTallun

DK3aMeH MPOBOAUTCS B YCTHOU (opme 0OCYKICHHs 33JaHUi HK3aMEHAIMOHHOTO OWJIeTa.
DK3aMEHAIMOHHBIN OHIIeT BKJIIOYAaeT ueThlpe 3adaHusd. CTpyKTypa 5K3aMEHAI[MOHHOTO Ouiera
COOTBETCTBYET KOMIETEHTHOCTHON CTPYKType NUCUUILINHBL. Bpems moarotosku 1,5 yaca.

JlBa 3amaHusi TEOPETUYECKOTO XapaKTepa HOCAT MPOOJEMHBINH XapakKTep W HPEeAroyaraioT
CUHTETHYECKUE OTBETHI B pa3BEépHyTOH (hopme, mposepstomue MOIIK-1.1 u MOTIK-1.2.

Tperbe 3amanue HampaBieHO Ha oleHKY chopmupoBanHoctu MIIK-1.3. u mpeamonaraer
3HAaHHE METOJIOB CIIEKTPAJIbHOIO aHaliu3a U yMEHHEe OOOCHOBAaHHOIO BBIOOpa HEOOXOAMMOIO
BAPUAHTA JUIsl PELIEHUS [TOCTABICHHON IPAKTUYECKOM 3aJa4H.

YerBepToe 3aJaHUE — MpaKTHYECKasl 3a/laHue MO BHIOOPY CHEKTPAIbHBIX METOIOB JJIs.
pellieHrs MOCTaBJICHHBIX 3aay 0 CIEKTPaIbHOMY aHAINU3y pealbHbIX OOBEKTOB. BblnosHeHHE
JAaHHOTO 3ajaHusi mpeanonaraet npoBepky kommereHiuu WMOIIK-1.3. [IpuBoautcs ananus
peleH sl MOCTAaBICHHBIX 33124 U KpaTKasi HHTepIpeTaIHs MOJyYeHHBIX PE3YJIbTaTOB.

[TpumepHBIii TepeueHb TEOPETUYECKUX BOIIPOCOB:

1. OcHoOBHBIE 3aKOHOMEPHOCTU ATOMHO-a0COPOIIMOHHON CIIEKTPOCKOIHUH.

2. OnumuTe BO3MOXKHBIE XUMHYECKHE MPOIECCHl, MPOTEKAlolue B Kparepe TpaduTOBOrO
AJIEKTPO/IA U IUIa3Me JIyTOBOTO pa3psiaa Npu GOpMUPOBAHUU aHAIMTUYECKOIO CUTHATIA.

3. MexaHu3M Bo30yXICHHSI aTOMOB U BOZHUKHOBEHUS CIIEKTPOB. 3aBUCUMOCTh XapaKkTepa
CIIEKTpPa OT CTPOCHHUS aTOMa U TOJI0KEHUS €ro B MEPUOINYECKO TabIuIIe.

4. OcHOBHOM 3akoH cBeromnorjomeHuss. OT dYero 3aBUCUT BEJIUYMHA  MOJIIPHOTO
KodpduurenTa ceeronoriomenus? Yro on xapakrepusyer? Yka3aTb NPUUHHbBI OTKIOHEHHUS
PacTBOPOB OT OCHOBHOTO 3aKOHA CBETONOIJIOIIECHHUS.

5. CnocoObl U3MEpeHUuHl M pacyeToB MapaMeTpOB IUIa3Mbl 3JIEKTPHUUECKUX Ppa3psiioB
(TemMmepaTypbl, SJEKTPOHHON KOHIIEHTpAlMd W BpPEMEHH IpeObIBaHHS aTOMOB B 30HE
paspsina).

PesynbTathl HK3aMeHa OTIpeNIeNIAI0TCS OLIEHKaMH «OTIIMYHOY, «XOPOIIOY,
«YIOBJIETBOPUTEIIBHO», «HEYIOBJIETBOPUTENbHO». OIleHKa 3a BBIIOJHEHHE 3aJaHUN HMMEeT
yIENIbHBIH BeC B 3aBHUCHUMOCTH OT €ro CJIOXHOCTH W TPYJOEMKOCTH W BBIpaXkaeTrcs B Oaiax.
MaxkcumanbHOe KOJTMYeCTBO 0autoB 3a 4 3amanus — 40.

Hwuxe npuBoauTcs mikana mnepeBoja CyMMbI OajsioB 3a TEKYLIMH KOHTPOJIb U 3K3aMEH B
OLICHKH:

KommuectBo 6amnos YpoBeHb cHOPMHUPOBAHHOCTH KOMIIETEHIIUH Onenka

36—40 GayutoB KomnereHnmn chopMupoBaHbI HOJTHOCTHIO OTIMYHO

30 — 35 bamioB KommereHimu chopMUpOBaHbl YACTUYHO XOPOILO

24 — 29 6annoB Komnerenmn chopmupoBansl hparMeHTapHO YIOBJIETBOPHT.

Menee 24 6anioB Komnerenmnu He chOpMUPOBAHBI, PEKOMEHTYeTCs HEYJIOBJIETBOPUT.
ITOBTOPHOE OCBOEHHE JIMCIUILIMHEI

11. YyeOHO-MeTOAMYECKOE 00ecIeYeHne

a) Ormaxos B. 1., [Terposa E. B., Kucenera M. A. CrieKTpoCKONUYECKHE METO/IbI aHAJIM3A.
VYuebnoe mocodue. Tomck : PO TT'Y. 2010. — 149 c.



6) Ormaxos B. 1., [Terpora E. B., Ormaxosa 3. U. [lnamenno-hoToOMeTprIeCKHii 1 aTOMHO-
abcopOLMOHHBINA METOIBI aHAIM3A: Y ueOHO-MeToau4eckoe mocooue. — Tomck : U3a-Bo TI'Y.
1998. - 63 c.

B) Ot™maxoB B. ., [lerposa E. B. MeTton ayroBoii aTOMHO# CIIEKTPOMETPUH C
MHOTOKaHAJIbHBIM aHAJIM3aTOPOM 3MUCCUOHHBIX CIIEKTPOB (Y4yeOHO-MeToArnuecKoe nocoodue).
Tomck : PUO TT'Y. 2014. - 75 c.

12. Ilepeyenn yueOHOI JuTEepaTypbl 1 pecypcoB ceTu UHTepHeT

a) OCHOBHas JIuTeparypa:

— B. W. BacunneBa CriekTpaiibHbIe METO/IBI aHAIM3A: TPAKTHYECKOE pyKoBoacTBO / B. U.
Bacunwera, O. ®@. CrosnoBa, U. B. llIkyruna, C. 1. Kapnos. — CII6. —Jlans, 2021. — 416 c.

— B. . Ctpynun Aromuas cuekrpockonus / B. U. Ctpynun, H. H. Ctpynuna, b. T. Baiicosa. —
Owmck : PUO OI'Y 2013. - 104 c.

— 3. Mapuenko Metonbl criektpogoromeTpun B YO 1 BUguMoii 001acTsX B HEOPraHUYECKOM
anammuse. — M. : bunowm. Jlaboparopus 3nanwmii, 2014. — 711 c.

0) OMOJIHUTENbHAS TUTEPATYpa:

— [lynbimeB A. A. AToMHO-a0COpOIIMOHHBIN CrieKTpaibHbIN aHanu3. — M. : Texunocdepa,
2009. - 782 c.

— Hpyros 10. C. Dxcmpecc-ananms skonorudeckux npodo / FO. C. [pyros, A. T.
Mypasbe, A. A. Pogun. — M. : BUHOM. 2010. — 424 c.

— XKykoB A. ®. Ananutnyeckas xumus. Ousnyeckne u (QUIUKO-XUMHUYECKHE METOJIBI
aHanu3a (2MEeKTPOHHBIH pecypc). — M. : MI'Y, 2017. — 250 C.
http://sun.tsu.ru/limit/2016/000385853/000385853.djv

— Hpyros 0. C. AHanu3 3arps3HEHHOW TOYBBI M OMACHBIX OTXOJOB : MPAKTUYECKOE
pykosozactso / pyros lO. C., Ponun A. A. — M.: JlaGopatopus 3Hanuii, 2020. — 472 c. URL:
https://e.lanbook.com/book/135483. URL.:

B) pecypchl ceti IHTepHeT:

https://serc.carleton.edu/research_education/geochemsheets/techniques/XRF.html
http://sun.tsu.ru/limit/2016/000385853/000385853.djvu  oHJIaiiHOBBIE y4eOHO-METOAMYCCKUE
MaTCpHraJibl 110 KYypCy «Du3uyeckue METOABI UCCICAOBAHUA,
http://edu.tsu.ru/eor/resourse/557/tpl/index.html— OHJTafHOBBIC y4eOHO-METOIUUECKHE
MaTCpHraJibl 110 KypCy «Du3ugeckue MCTOAbI UCCJICAOBAHUA,
http://edu.tsu.ru/eor/resourse/557/tpl/index.html ~ ®dusuko-xumMHuYeckue METOIBI  aHAJIM3A.
Y4ebHno-meroanueckuit komruieke (YMK).
http://www.vmk.ru/product/programmnoe_obespechenie/atom.html [Mporpammuoe
obecreyeHre aTOMHO-3MUCCHOHHOTO CIICKTPAJIbHOI'O aHaJIn3a. HporpaMMa «ATOM»

13. llepeuens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) JMLIEH3UOHHOE U CBOOOHO PacHpOCTpaHsIeMoe MPOrpaMMHOE 0OecieueHue:

— Microsoft Office Standart 2013 Russian: makeTt mporpamm. Bxirodaer npunoskenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office Publisher,
MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— MyOJIMYHO JOCTyIHBIE oOsaynHble TexHosoruu (Google Docs, SInaekc AucK U T.11.).


http://sun.tsu.ru/limit/2016/000385853/000385853.djvu
https://e.lanbook.com/img/cover/book/135483.jpg
https://serc.carleton.edu/research_education/geochemsheets/techniques/XRF.html
http://sun.tsu.ru/limit/2016/000385853/000385853.djvu
http://edu.tsu.ru/eor/resourse/557/tpl/index.html
http://edu.tsu.ru/eor/resourse/557/tpl/index.html
http://www.vmk.ru/product/programmnoe_obespechenie/atom.html

0) UH(pOPMAIIMOHHBIE CTIPABOYHBIC CHCTEMBI:

— DIEeKTPOHHBIN Karajor Hayunoit O6ubnuoTeKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DeKTpoHHAas oubamoTeka (peno3uTopwmin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— 9BC Koncynbrant cryaeHra — http://www.studentlibrary.ru/
— O6pasoBarenbHas mwiatdopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHmne

OOyuenue o gucuuIuinHe «CeKTpOCKOIMYECKUEe METO/Ibl aHATIN3a»
OCYIIECTBIsIETCS Ha 0aze:

- JIeKIMOHHAas ayAWTOpHs, OCHALIEHHas MYJIbTUMEIUMHBIM  00OpyIOBaHMEM  JJIs
JIEMOHCTpALlMM TpE3eHTalui, ClIaijloB U KOMIbIOTepHOW aHumanuu (ayauropus Ne 311 6-ro
yuebHoro koprnyca TT'Y). B aynuropuu umeeTcst MHTepakTUBHAs OCKa;

- naboparopuas ayauropus (Ne 213, 6-ro yuedHoro kopiryca TI'Y)

- criektpanbHas maboparopust (Ne 319, 6-ro yuebnoro kopmyca TI'Y)

- naboparopus HUJI MOC TI'Y (Ne 419, 6-ro yue6HOTO KOopryca TI'Y)

Bce naGoparopun oOcHalleHbl BBITSDKHBIMM —IIKadaMu, CTEKISHHOH U  ¢apdopoBoit
1a0opaTOpHOI TOCYOH, U3MEPUTEILHBIM WHCTPYMEHTOM (BECHl, TepMOMeTphl, pH-meTprr, Y-
cnekrpodoTomeTp u T.4.). Kpome Toro, B 1abopaTopusix UMeeTcsi HarpeBaTelbHOe 000py0BaHUE
(97EKTPOIITUTKH U TEPMOCTATUPYIOIIHE MKa(]bI), U Ipyroe 000pya0BaHHE.

YueOHblii mpouecc 10 aucuumuimHe  «CHEKTPOCKONMYECKHE  METOJbl  aHAJIU3a»
MO/IIEP’KUBAETCS CaMbIM COBPEMEHHBIM 000PYIOBAHUEM:

— aTOMHO-3MHUCCHOHHBIM crektpoMmeTp "I'paHa” ¢ MHOrOKaHaJbHBIM AaHAIU3ATOPOM
HMHUCCHOHHBIX CHEKTPOB B KOMIUIEKCE ¢ mojuxpomaropoMm «Poynannga» U reHepatopom
«Besysuit», Poccust, HIIO «Onrosnekrponnka

— nU(paKkIMOHHBIH aTOMHO-3MUCCHOHHBIN crekTpomerp JIDC-452, coBMelIeHHBIH C

MADBC;

— criektpootomerpsl «Evolution 600» USA, «Specol»; CD-56

— aTomMHO-abcopounonHsi criekrpomerp SOLAAR S2 Thermo Electron Corporation;

— a"nanmmutudeckue Becel AJ[B-200.

15. Uupopmanus o pazpadoTyukax

OtmaxoB Brnagumup Unbuy, 1-p. TeXH. HayK, npodeccop, Kadeaabl aHaATUTUYECKON XUMHUH
HanuonaneHoro uccnenoBareabckoro TOMCKOro rocy1apcTBEHHOIO YHUBEPCUTETa, Tipodeccop;

Capanunna Hanexxma BacwibeBHa, KaHI. XMM. Hayk, Kadeapa aHAIUTHYECKOW XUMUU
HanmonaneHoro nccnenoBaTesbeckoro ToMCKOro rocyiapCTBEHHOTO YHUBEPCUTETA, AOLEHT.
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