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1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

[{enpro OCBOEHUS TUCHUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

OIIK-1. Cnoco0eH aHaIM3UPOBaTh U UHTEPIPETUPOBATH PE3yIbTAThl XUMUYECKUX
IKCIIEPUMEHTOB, HAOTIOACHHIA U U3MEPECHHI B Pa3IMYHBIX 001aCTIX XUMUU;

OIIK-2. CiocobeH MpoBOANTL CHHTE3, aHAIN3, U3YUEHUE CTPYKTYPBI U CBOMCTB BEIIIECTB
Y MaTEepUaJIOB, UCCIEA0BATh MIPOLIECCH] C UX YUACTUEM;

OIIK-3. CriocobeH MpUMEHSITh paCUe€THO-TEOPETUICCKHIE METO/IbI [Tl H3yYCHHS CBOMCTB
BEIIIECTB M MPOIECCOB C UX YYACTHEM, HCIIOJIb3Ysl COBPEMEHHOE IPOrpaMMHOE 00ecTieYeHre U
0a3bl JaHHBIX MPOPECCUOHANBHOIO HA3HAYCHMUS,

I1IK-1. CnocobeH miaHupoBaTh pabOTy M BHIOMpPATh aACKBAaTHBIE METOIbI PELICHUS
HAYYHO-HCCIIEIOBATEeNIbCKUX 33/1a4 B BRIOPAHHOM 001aCTH XUMHUH, XUMUYECKONU TEXHOJIOTHH WU
CMEXHBIX ¢ XMMUEH HayKax.

Pesynbraramu 0CBOEHUS NUCHUILUIMHBI ABJISIOTCS CIAEAYIOIINE WHIMKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

POOIIK 1.1 3naer TeopeTnyecKkre OCHOBBI HEOPTraHUUYECKON, OPTaHNIECKOM, (PU3UIECKOI
U aHAIMTUYECKOW XMMHH, TIPUMEHSET UX MPH PEIICHUH NMPO(EeCCHOHANBHBIX 3a7ad B JAPYTUX
00JacTsSIX XUMHH.

POOIIK 1.2 VYmeer cucreMaTu3upoBaTb M HMHTEPHPETUPOBATH  PE3YJILTATHI
9KCIIEPUMEHTOB M PaCYETHO-TEOPETUUYECKUX PAOOT C MCMOJIH30BAHHUEM TEOPETHUECKUX OCHOB
TPAAUITMOHHBIX U HOBBIX Pa3/IelIOB XUMUHU

POOIIK 1.3 YMmeer rpamoTHO (popMyIHpOBaThH 3aKIIOYSHHS U BBIBOJIBI 110 pe3yjbTaTaM
paboTsl

POOIIK 2.2 3HaeT TeOpeTU4eCKHME OCHOBBI METOJOB M3YUEHUS COCTaBa, CTPYKTYpHI U
CBOWCTB JIJIsl TPaMOTHOTO BBEIOOpA METO/1a MCCIICIOBAHHUS

POOIIK 2.3 VYmMeer mnpoBOAWTH CTaHIAPTHBIE CHHTE3bl IO TOTOBBIM METOJAMKAM,
BBIIOJHATh CTAHJAPTHBIE OIEpaluM JUIsl ONpEAETeHUs] XUMHUYECKOro M (a3oBOro cocTaBa
BEIIECTB U MAaTEPUAJIOB, a TAKXKE UCIIOIb30BATh CEPUITHOE HayyHOE 000pyA0BaHUE ISl U3YUEHUS
WX CBOWCTB

POIIK 1.1 Ymeet pa3pabaTsiBaTh CTpaTETUi0 HAYYHBIX UCCIIEIOBAHHM, COCTABIISIET OOIIHIA
TJIaH ¥ IeTalbHBIE TUIAHBI OT/IETIBLHBIX CTATUH.

2. 33[[3"[1/[ OCBOCHHUSA JUCHUIIJINHBI

— OCBOUTh TEOPETUYECKUE OCHOBBI CIEKTPAJbHOIO aHadu3a, UACHTU(DUKALMU U
KOJIMYECTBEHHOT'O ONPEIEICHUS BELIECTB.

— Hayuntbcst ocymiecTBiIsTh BbIOOp BapHaHTOB CHEKTPAJbHBIX METOJOB aHaIU3a IS
OTIpeIeNIeH s 3JIEMEHTHOI'O COCTaBa BEIIECTB B PEAbHBIX 00bEKTaX.

— OBnazieTh TEXHUKOM MPOBEACHUS CIIEKTPAIbHOTO aHATIN3a, TOCTPOCHUS KATHOPOBOYHBIX
XapaKTEePUCTUK, MHTEPIPETAUUU  CIIEKTPOrpaMM Ul IPOBEACHUS  KAuye€CTBEHHOIO U
KOJINYECTBEHHOT'O OIPEEIICHHSI JIEMEHTHOTIO COCTaBa aHAJM3UPYEMBIX 00BEKTOB

3. MecTo AMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuunnuza otHocutes K bioky 1 «/luciunimna (Mogysn)».

JlucuuIuinHa OTHOCUTCS K 4acTh 0Opa3oBaTeNbHOM Mporpammsbl, (GopMmupyemoi
y4aCTHUKaMU 0OOpa30BaTeIbHBIX OTHOLICHWM, mpesuiaraercs oOydalolmuMcs Ha BbIOOD.
JlucuumiimHa BXOAUT B MOAYJIb AHATUTHYECKAs XUMHUSL.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH MO0 JMCLHMILJIMHE

Bocemoii cemectp, 3K3amMeH



5. BxoaHblie TpCﬁOBaHl/lﬂ AJI OCBOCHUSA JUCHUIIJINHBI

JUisi  yCHEeImIHOTO0 OCBOCHMS JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOy4eHHUs I10
CICAYIOIIMM IUCUUIIIMHAM: HEOpraHW4ecKas XUMHsA, AHAIUTUYECKas XUMUA, OpraHu4ecKas
XUMHA, (U3NYECKas XHUMHUS, BBICOKOMOJICKYJSIPHBIE COCIUHEHHUS, MAaTeMaTHYeCKHH aHau3,
(du3uKa, METO/Ibl MATEMAaTUUECKOM CTATUCTUKU B XUMUH.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIIAET 5 3.€., 180 4acoB, U3 KOTOPHIX:
-nexuu: 32 9.
-1aboparopHbie: 48 4.
B TOM YHCJIC TPAKTHYECKAas MOATOTOBKA: 48 4.
O0BeM caMOoCTOATETLHON PaOOTHI CTYACHTA ONPEACIICH YICOHBIM TIJIAHOM.

8. Conepma}me AUCHUIVIMHBI, CTPYKTYPHUPOBAHHOE€ 110 TEMaM

Tema 1. CnekTpockonu4ecKkre MEeTO/Ibl aHaTN3a, UX KIAcCU(pUKALIUSL.

OOmasi XapakTEepHCTUKA CHEKTPOCKOIMYECKUX METOJIOB M JTalbl WX Pa3BUTHAL
Knaccudukanus metonos. O6macTu NpuMEeHEHU. DIEKTPOMAarHUTHOE U3IIy4YeHHUE.

Tema 2. Meton atToMHO# 3MuccnoHHON criekTpockonuu (ADC). O6mme MmoI0KeHHUS.

MexaHu3M BO3HUKHOBEHHUSI CIIEKTPOB. CTpoeHHE 3JIEKTPOHHBIX 000J0YeK aTOMOB M UX
BIIMSTHUE Ha XapaKTep CIEeKTpa. 3aBUCHMOCTh WHTCHCHBHOCTH CHEKTPAILHBIX JTUHUH aTOMOB U
MOHOB OT TeMIepaTyphl, KOHIEHTpauuu u nojoxenus atomoB B [IC JI.M. Menneneesa.
VYpaBHenue bonbiMana. CriocoObl OLEHKHU TEMIIEPATYpPbI IJ1a3Mbl, KOHLEHTPALIUU 3JIEKTPOHOB,
CTCNCHH HWOHM3AIMKM, BPEMEHU TMpeObIBaHHS aTOMOB B 30HE paspsaa u koddduumenra
WCIIOJIb30BaHUs Tapa. BiusHHEe MOHW3AIMM aTOMOB HAa WHTCHCHBHOCTBH CIICKTPAJIbHBIX JIMHUN
aToMOB. OCHOBBI KOJTMYECTBEHHOTO aTOMHO-3MHCCUOHHOTO CIIEKTPajIbHOrO aHanu3a. MeToJ1 Tpex
3TaloOHOB. Metoa moctosiHHOro rpaduxa. Meton no0aBok. Tumbl CrieKTpaiabHBIX MPHOOPOB.
Crnioco0sI peructparuu criektpa. OcBoeHue mporpaMMbl «ATom». MneHTudukanms KOHTPOIbHBIX
po0 HEU3BECTHOI'O COCTABA.

Tema 3. OnTumm3zainus ycIOBUN TNPOBEACHUS ATOMHO-dMHUCCHOHHOTO CIEKTPATbHOTO
aHayIM3a.

BrusHue XMMHUYECKUX MPOIECCOB, MPOTEKAIOUINX B JEKTPOJIaX U B 30HE pa3psna, Ha
WHTCHCUBHOCTD CIICKTPATbHBIX JHHHUA. OCHOBHBIC TIPUHIIAIIEI XHMHKO-CIIEKTPAITHFHOTO aHATN3a.
Panel merydecTH MeTasioB M MX COEAMHEHMN. BiusHHEe ckopocTH mnapooOpa3oBaHHS Ha
WHTCHCUBHOCTh ATOMHBIX JIMHUH B CIEKTpe (POJIb XUMUYECKUX IPOIECCOB, MPOTEKAIOMUX B
AIIEKTPUYECKUX pa3psaax U dNeKTpoaax). HampaBieHHble XUMUYECKUE PEAKIIH, UCIIOIb3yEeMbIe
JUISL  YBEJIMUEHUS CKOPOCTH, WCIAPEHUS KOMIIOHEHTOB TpoObl. TepmMomuHaMudeckoe
monenupoBanue (TJIM) BbICOKOTEMIEpAaTypHBIX MPOLIECCOB, MPOTEKAOIIMX B JJEKTPOJaX U
anekTpuueckux paspsgax. [Iporpammer TIM «Actpa», «Teppa». OcoOeHHOCTH pa3aeneHus u
KOHIIEHTPUPOBAHHUSA, TPHU TMOATOTOBKE KOHIIEHTpPATa-KOJJIEKTOpa K CIEKTPAIbHOMY aHAIU3Y.
OcoOEHHOCTA aHaIM3a BEHIECTB OCO0OOH UYHCTOTEI M OOBEKTOB CJIOXKHOIO COCTaBa.
[TpuroToBneHne CTaHIAPTHBIX 00pa3lOB - CheMKa CHEeKTpoB. IlocTpoeHue rucTOrpamMm Aiis
BHIOOpa BPEMEHH DKCIIO3UIIMU U ONTHUMH3AIMH YCIOBHIA MPOBEICHUS CIIEKTPATHHOTO aHAIN3a.
[ToctpoeHne kanuOpPOBOYHBIX TpaUKOB C MOMOIIBI0 MporpamMma «ATOM C HCHOJIB30BaHUEM
CTaHIAPTHBIX 00PA3I0B COCTaBa IPaUTOBOrO KOJUIEKTOpa MUKponpumeceii (komrutekt COI™-37)
I'CO 8487-2003.

Tema 4. JlyroBas aTOMHO-3MHCCHOHHAsl CHEKTPOCKOMHUS C MHOTOKaHaJbHBIM
AQHAIU3aTOPOM DMHUCCHOHHBIX CIIEKTPOB.



Hcrounnku BO30ykneHus crnekTtpoB «BesyBwity u «lllapoBas momHUS», HCIONIB3yeMbIE B
cnekTpanbHoM komiuiekce «I'panmy ¢ MADC. Ipunuun paboTsl (HOTOAMOAHON JTUHEWKH Ha
KpeMHUEBBIX Kpucramiax. Ilommxpomarop «Poymangy. IIporpammHbIli KOMIUIEKC «ATOMY.
[TpoBeeHne KaueCTBEHHOTO CIIEKTPAIbHOTO aHanu3a. [locTpoeHne rpayupoBOYHBIX TPaPHUKOB.
ITpoBeneHNE KOJIMYECTBEHHOIO CHEKTPAJIBHOIrO aHaun3a. ONTHMHU3ALKS YCIOBUN ITPOBEICHUS
CHEKTPAJIbHOTO aHaJIM3a C IOMOIIbI0 IPOrpaMMHOro Komiuiekca «Artom». IIpobonoaroroska
KOHTPOJIbHBIX 00pa3LoB AJs MPOBEACHMs CHEKTPAJIbHOIO aHAJIM3a BKIIIOYANOLIAs MPOLEAYpHI:
030JIeHHsA, pa30aBiieHUMss W  TOMOTEHH3alMI0 Mpo0 ¢  TOCIEAYIOUIMM  BBEACHHUEM
CTaOWIIM3UPYIOLIEr0 HOcUTeNs. 3aTouyka U HaOMBKa 3J1E€KTpoJoB. BbiOOp ycioBuil aHanusa u
MOJATOTOBKA K CheMKe CHEeKTpoB.ChEMKA CHEKTPOB KOHTPOJIBHBIX 00pa3moB. CraTucTHuecKas
0o0paboTka pe3ynabTaToB. OOpabOTKa MMOJIyUYEHHBIX JaHHBIX KOHTPOJIBHBIX 00pa3LOB C IOMOIIbIO
nporpaMmMbl «ATom». O000IIeHIE PE3yIbTaTOB MOCTPOCHUE KOPPESIIMOHHBIX 3aBUCIMOCTEHN 110
IIOJIy4E€HHBIM MacCUBaM JaHHbIX JUIsl BCEH IPYyIIIBL.

Tema 5. OmuccuoHHas HOTOMETPHS 11 TaMEeHH. ATOMHO-a0COpOIIMOHHBIN METO/T aHAJIH3a.

OCHOBHBIE TEOPETHUECKUE MOJIOKEHUSI, ICTOUHUKH BO30YKIEHUS U TPUOOPHI ISl METOAA
IaMeHHOH (poTomMeTpun. IHTEHCUBHOCTD CHEKTPAJIbHBIX JMHUN U BIMSHUE HA UHTEHCUBHOCTh
TEMIEPATypbl IUIAMEHH, CTENEHUW HWOHM3AlMM aTOMOB, AHcconManuu Mosekyi. Ilpouneccsr,
IIPOTEKAIOIIME B INIA3MEHHOM 30HE. MeTO1bI KOJIMYECTBEHHOIO aHanu3a. TeopeTudeckrue OCHOBBI
aTOMHO-a0COPOLIMOHHOTO MeToJa. Y CJIOBUS 00pa30BaHMs IMOIVIOIIAIOLIETO CJOs, MOTJIOLICHNe
CBETOBOW DJHEPruM aromMamu, (pOpMHUpOBaHUE AHATUTHYECKOrO curHaja. CBS3b ONTHYECKOU
IUIOTHOCTU € KOHLEHTpauued ajeMeHTa B IulaMeHu. [lomexu, BiMsHME cocTaBa pacTBOpa Ha
pe3ynbTathl u3mMepeHus. OCHOBHBIE y3JIbl aTOMHO-a0COPOLIMOHHOM ycTaHOBKU. [IpuroroBieHue
CTaHJApTHBIX pacTBOPOB. IIpsAMoil aHATN3 KOHTPOJIBHBIX 00pPa3LOB BOAHBIX OOBEKTOB METOJOM
doTroMeTpur IJIAaMEHM Ha COJEp)KaHWE HATpUs U Kallsig U METOJIOM aTOMHO a0COpOLIMOHHOM
CIEKTPOCKOIIMM Ha cojepkaHue Meau W uuHKa. Cratucruyeckas oOpaboTKa pe3ysbTaToB
aHayu3a.

Tema 6. MeTtoasl mMacc-CIEKTPOMETPUU € MHAYKTUBHO-CBSI3aHHOM Iu1a3mMol. OITHKO-
HMHUCCHOHHAs CIIEKTPOCKONUS C UHAYKTHUBHO-cBA3aHHOH 1u1a3moit (MICIT-OO3C).

TeopeTnueckne OCHOBBI METO/IOB.

NuaykTuBHO-CBA3aHHAsd IU1a3Ma. MukpoBosiHOBas miasma. Ilpomeccel noHM3anuu |
NPUHIUINNAIBHBIE CXEMBl IPUOOPOB. [TpuMmeHeHne Macc-CIEKTPOMETPUM M ONTHKO-
AMHUCCHOHHOM CIIEKTPOCKOINH AJI MPOBEACHUS MYJIbTHJIEMEHTHOTO aHAJIN3A.

Tema 7. MonekynspHast a0COpOIIMOHHAs CIIEKTPOCKONHUS B BUAUMON 1 YD 06nacTsx.
OO0miass XapakTepuUCTHKa METO/Aa, €ro BO3MOXKHOCTU. (OCHOBHBIE 3aKOHBI IOTJIOIIEHUS
AJIEKTPOMArHUTHOTO M3NMy4yeHHs. [IpuunHBl OTKIOHEHHs OT 3akoHa byrepa-JlamGepra-bepa.
OU3NKO-XUMHUYECKUE YCIIOBUSA oOpa3oBaHus (hoToMeTpupyembix (opm. BiusHue pasnuuHbIX
¢dakTopoB. THUMBI COEMHEHUH, MPUMEHAEMBIX B CHEKTPOPOTOMETpUHU. ANMaparypa U TEXHUKA
U3MEpPEHUs] BEJIMYUH, XapaKTepU3YIOIIMX 3BYKOMNOIJIOImIeHHe. MeToapl KOJIU4YEeCTBEHHOTO
aHanmu3a. [lpumeHeHne MeToAa B aHalW3e MPUPOJHBIX M NPOMBINUIEHHBIX 00BEKTOB. BriOop
ONTUMAJIBHBIX yCJIOBUM ompeneneHus. OcoOeHHOCTH (POTOMETPUUYECKOTO  OMpesesieHus
OpraHMYEeCKUX coequHeHuil. [IpumeHeHne Merona [UIsi M3yYeHUs PaBHOBECHH B pacTBOpax:
OTpe/ieNIieHue COCTaBa U MPOYHOCTU KOMIUIEKCHBIX COEIMHEHUH, 3apsAia KOMIUIEKCHOTO HOHa,
KOHCTaHTBhI JIUCCOLMALIMM OpraHudeckoro peareHtra. Ompenenenue coxepxanus Fe(lll) B
NUTHEBOW M CTOUHOM BOjie; CpaBHEHHE YyBCTBHUTEILHOCTH ompezaeseHus conepkanus Fe(lll) B
IIUTHEBOM M CTOYHOM BOJE C pa3IMUHBIMM peareHTamu; OmnpenencHne NOABUKHBIX COEINHEHUN
docdopa B nousax; OnpezaeneHne KOHCTAHThl JUCCOLMAIMN OPraHUYECKOTo peareHTa. MeToj
CHEKTPO(POTOMETPUYECKOTO TUTPOBAHUS U €ro ucnoib3oBaHue. Vcmnonb3zoBanue COM npu
aHaJIM3€ MHOTOKOMIIOHEHTHbIX cucteM; Judpdepenunanpupiii. COM. DKCTpaklMOHHO-
CHEKTPO(POTOMETPUUECKUI METO/ M €ro Mcmoib3oBanue; Onpenenenue ¢ochopa, KpeMHUS U
MBIIIbSIKA B BHJE TereponoysmcoenuHennid  metomom CDOM. Merox TBepaodazHoin
cnekTpodoromeTpun. OnpeneneHne OpraHuuecKux 3arpsi3sHUTENEeH B BOIAHBIX Cpelax METOAOM
CoOM.



9. Tekymumii KOHTPOJIb 10 TUCHUIJIMHE

Texkymmii KOHTPOJb MO TUCHMIUIMHE MPOBOJUTCS IYTEM KOHTPOJIA MOCEIIAaeMOCTH,
BBIIIOJTHEHUSI TEOPETHYECKUX M PACUETHBIX JOMAIIHMX 33JaHUi, CIa4d OTYETOB IO
nabopaTopHbIM paboTam U pukcupyercs B hopMe KOHTPOIBHOM TOUKU B CEMECTPE.

10. lopsaiok NpoBeAeHUs] M KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTaluu

DK3aMeH MPOBOJMUTCS B YCTHOH (popme 00Cy IeHHs 3aJaHU SK3aMEHAIMOHHOTO OHJIEeTa.
DK3aMEHAIlMOHHBIN OMieT BKIIIOYaeT 4erbipe 3amaHus. CTpyKTypa SK3aMEHAIlMOHHOTO Ouiera
COOTBETCTBYET KOMIIETEHTHOCTHON CTPYKType AUCUMILINHBL. Bpems noarorosku 1,5 yaca.

JIBa 3aaHusl TEOPETUUECKOIO XapaKTepa HOCAT MPOOJIEMHBIN XapakTep U MpearnoaraloT
CHHTETHUYECKHE OTBETHI B pa3BEépHyTOi popme, mposepsitomue POOIIK 1.1, POOIIK 2.2.

Tperbe 3aganue HanpaBieHo Ha orieHKy copmupoBanHocTd POOIIK 1.2, POOIIK 2.3. u
npezrnoiaraeT 3HaHHE METOJOB CIEKTPAJbHOIO aHalu3a M yMEHHEe OOOCHOBAaHHOTO BBHIOOpPA
HEO0OXO0JMMOTr0 BapuaHTa ISl pELICHHs] TIOCTABICHHOM MPAaKTUYECKOU 3a/1auH.

YerBepToe 3aaHue — MPAaKTUUYECKas 3aJaHUE 10 BBIOOPY CHEKTPAJIbHBIX METOJOB JUISL.
pellleHns] TOCTABIECHHBIX 3a/1a4 M0 CIEKTPaJIbHOMY aHAIU3y pealbHbIX 00BEKTOB. BhimonHeHue
JAaHHOTO 3anaHus npennonaraet nposepky kommerenuun POOIIK 1.3, POIIK 1.1. ITpuBoautcs
aHaAJIU3 PEelIeHUs TOCTABIEHHBIX 33714 U KpaTKasi HHTepPIPeTals MOTyYeHHBIX Pe3yJIbTaToB.

[IpuMepHBIii IepeyeHb TEOPETUYECKUX BOIIPOCOB:

1. OcHoBHBIE 3aKOHOMEPHOCTH aTOMHO-a0COPOLIMOHHON CIIEKTPOCKOIUH.

2. OnumuTe BO3MOXKHBIE XMMHYECKHE IPOIECCHI, MPOTEKAIONINE B KpaTepe rpaduTOBOTO
3JIEKTPOJA U TIa3Me JIyTOBOTO paspsiaa npu GopMUPOBAHUU aHAITUTUYECKOTO CUTHAIA.

3. MexaHu3M Bo30Yy>KJICHHS aTOMOB U BOZHUKHOBEHHUS CIIEKTPOB. 3aBUCUMOCTh XapaKkTepa
CIEKTpa OT CTPOCHUS aTOMA U MOJIOKEHUS €ro B IEPUOAUYECKOM Tabnulie.

4. OcHOBHOM 3akoH cBeTomnorjomeHusi. OT 4Yero 3aBUCUT BEIMYMHA MOJSPHOTO
kodpduuuenta cperomoriomenusa? UYro oH XapakTepusyer? VYKazaTh NpPUUYHHEI
OTKJIOHEHHS paCTBOPOB OT OCHOBHOT'O 3aKOHA CBETOIOTJIOIICHHUS.

5. CrocoObl M3MEpEeHUH U pacdyeToB IMAapaMeTpoOB IUIa3Mbl SJIEKTPUUECKHUX pPa3psiioB
(TeMmieparypbl, 3JIEKTPOHHOW KOHIIEHTpAallMM U BpPEMEHH IpeObIBaHUS aTOMOB B 30HE
paspsna).

PesynpTatel  5K3aMeHa  ONpPENENSAIOTCS  OLIGHKAMH  «OTIHUYHO»,  «XOPOILOM,
«YIOBIIETBOPUTENIBHO», «HEYNOBIETBOPUTENBbHO». OIlEHKa 3a BBINOJIHEHUE 3aJaHuil HMMEET
YAETbHBIM BEC B 3aBHCHUMOCTH OT €r0 CJOXKHOCTU U TPYNOEMKOCTH U BbIpaxkaeTcs B Oaax.
MakcuMalbHO€E KOoJInuecTBO 0amnoB 3a 4 3aganusa — 40.

Hixe MPUBOJUTCA IIKaJla IEPEBOJa CYMMBbI 0ayuIoB 3a TGKYHIHﬁ KOHTPOJIb 1 5K3aMCH B
OLICHKH!

Konmuectso 6annos YpoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUH OreHka

36-40 6amtoB KommnereHnuu copMUpOBaHbI OTHOCTHIO OTJIMYHO

30 — 35 b6aymoB Kommnerennmu copMupoBaHBl YaCTHIHO XOpOIIIO

24 — 29 damoB Komnerennuu copmMupoBaHs! parMeHTapHO YIOBJIETBOPUT.

Menee 24 Gayuios Kommerenunu He chopMHpPOBAHBL, PEKOMEHYETCS HEYJIOBJIETBOPHUT.
MOBTOPHOE OCBOEHHE JIUCIUILIHHBI

11. YueOHO-MeTOAUYECKOE O0ecIieueHne

a) DIIEKTPOHHBIN yueOHBIN KypC M0 AUCUUILIIMHE B 3JI€KTPOHHOM YHUBepcuTeTe «Moodle»
- https://moodle.tsu.ru
0) OLleHOYHBIE MaTepHalibl TEKYIIEro KOHTPOJS W IPOMEXYTOYHOH aTrrectaluu 1o
JUCLUIUINHE.



https://moodle.tsu.ru/course/view.php?id=00000

B) OtmaxoB B.I., ITerposa E.B., Kucenesa M.A. CieKTpOCKOIIHUECKUE METO/IbI aHATH3A.
Vuebnoe mocodune. Tomck: PO TT'Y, 2010. — 149 c.

r) OrmaxoB B.1., [Terposa E.B., OtmaxoBa 3.1. [lnameHHO-()OTOMETPHUUECKHI K aTOMHO-
abcopOIMOHHBIN METOIBI aHANIHM3A: Y ueOHO-MeToauueckoe nocoowue. - Tomck: Uzn-Bo TI'Y,
1998. - 63 c.

1) Ormaxos B.U., [Terposa E.B. MeToxa 1yroBoii aroMHOM CIIEKTPOMETPUH C
MHOTOKaHaJIbHBIM aHAJIN3aTOPOM IMHUCCUOHHBIX CIIEKTPOB (Y4ueOHO-MEeTOanYEcKOoe
nocobue). Tomck: PUO TT'Y. 2014. 75 c.

12. Ilepeyennb yueOHoii JJuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— B.U. BacwibeBa CriekTpaibHbIC METOIbI aHAJIHM3a: PAKTHUECKOe PykoBoacTBO / B.I.
BacwmibeBa, O.®. Crosnosa, U.B. llIkytuna, C.1. Kapnios. — CII6. —JIanb, 2021. — 416 c.

— B.U. Crpynun AromHuas cnekrpockonusi / B.U. Ctpynun, H.H. Ctpynuna, B.T. BaiicoBa. —
Owmck: PO OI'Y 2013.-104 c.

— Mapuenko, 3. Metobl criekrpodoromerpu B YD 1 BUIUMON 001aCTSIX B HEOPTAHHYECKOM
ananuse. — M.: bunom. Jlaboparopus 3nanuii, 2014.—711 c.

0) JOMONHUTEIbHAS TUTEpaTypa:

— Ilymnpimes A.A. ATOMHO-aOCOPOLIMOHHBIN CIIEKTPabHBIN aHamu3. — M.:
Texnocgepa, 2009.— 782 c.

— Hpyros HO. C. Dxcnpecc-ananu3 sxonoruueckux npod / 0. C. Ipyros,
A.T. Mypasses, A. A. Poqun. — M.: BUHOM, 2010, 424 c.

— XKykoB A.®. AHanuTtnueckas xumus. Puznueckue U GU3NKO-XUMHUECKHUE METOIbI
aHanm3a (seKTpoHHbIpecypc).—M.:MI'Y,2017.250¢
http://sun.tsu.ru/limit/2016/000385853/000385853.djvu

— Hpyros 0. C. Ananu3 3arpsi3HEHHOM MOYBBI M OMACHBIX OTXO/IOB : TPAKTUYECKOE
pykoBojictBo / Ipyros O. C., Ponun A. A.. — M.: JlaGopatopus 3Hanmii, 2020. — 472 c.. URL:
https://e.lanbook.com/book/135483. URL.: https://e.lanbook.com/img/cover/book/135483.jpg

B) pecypchl cetu HTepHeT:

https://serc.carleton.edu/research_education/geochemsheets/techniques/XRF.html
http://sun.tsu.ru/limit/2016/000385853/000385853.d]VU oHaliHOBBIE Y4€OHO-METOINICCKHE
MaTepHalIbl o Kypcy «DHU3ruecKue METO bl HCCICTOBAHUSY;
http://edu.tsu.ru/eor/resourse/557/tpl/index.html— onnaitHoBEIE yueOHO-METOIUUECKIE
MaTepHabl 1o Kypcy «Dusrueckue MEeTo bl UCCIICIOBAHMUS
http://edu.tsu.ru/eor/resourse/557/tpl/index.html duszuko-xuMuueckre MeTOIBI AaHATN3A.
VY4eOHo-meronnueckuit kommuieke (YMK).
http://www.vmk.ru/product/programmnoe_obespechenie/atom.html ITporpammuoe
obecreyeHrne aTOMHO-3MHUCCHOHHOTO CIEKTPaIbHOTO aHau3a. [Iporpamma « ATom»

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: nmaket nporpamm. Bximouyaer npuioxenus: 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);

— my6nuyHO nocTynHbIe o0navyabie TexHomorun (Google Docs, Slnaexc auck u T.11.).

0) nH(hOpMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:


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

— DIIEKTPOHHBIN KaTajaor Hayynoii OuOIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKTpoHHAas OubIMoTeKa (pemozutopuii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/

— Oo0pasoBatenbHas wiardopma FOpaiit — https://urait.ru/

—9BC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajbHO-TeXHUYECKOe o0ecrieyeHue

OO6yuenue no aucuuruinHe «CreKTPOCKOMUYECKUE METOAbI aHAIIN3a)»
OCYILECTBIIsIETCA Ha 0aze:

- JIeKIIMOHHAs AayJuTOpHs, OCHAIICHHas MYJbTUMEIUINHBIM O000pYJOBaHUEM IS
JEMOHCTpAlMM MPE3EHTALNM, clailoB U KoMIbloTepHON aHuMauuu (ayauropust Ne 311 6-ro
ydyeOHoro kopryca TT'Y). B aynuropun umeeTcss ”HTEpaKTUBHAS J10CKa,

- nabopartopHnas ayautopust (Ne 213, 6-ro yue6noro kopnyca TT'Y)

- criekTpanbHasg gaboparopus (Ne 319, 6-ro yuebnoro kopmyca TI'Y)

- nabopatopust HUJI MOC TI'Y (Ne 419, 6-ro yueOHoro kopnyca TT'Y)

Bce maGopatopuu ocHalieHbl BBITSDKHBIMH IKadamu, CTEKISHHON u  Qapdopooit
71a00paTOPHON MOCY0N, U3MEPUTEIIBHBIM HHCTPYMEHTOM (BEChI, TepMOMETphl, pH-MeTpbl, Y O-
cnektpodoromerp u T.1.). Kpome Toro, B nabopatopusx uMeeTcs HarpeBaTelibHOe 000pyA0BaHKe
(3MEKTPOIUIMTKY B TEPMOCTATHPYIOIIHE MKadbI), U APYyroe 000pyI0BAHHE.

YueOublii mnpomecc 1o aucuuiiiHe «CHEKTPOCKONMYECKHE METOJbl  aHAIHU3a»
MOJIIEPKUBAETCS] CAMBIM COBPEMEHHBIM 000PYA0BAHUEM:

— aTOMHO-3MHCCHOHHBIN crekTtpomeTp "I'pana" ¢ MHOrokaHajdbHBIM aHAJIU3ATOPOM
SMUCCHOHHBIX CIIEKTPOB B KOMILIEKCE C oJuXpomaropoM «PoyrnaHna» u reHeparopom
«Besysuit» , Poccust, HIIO «OnTo3nekrpoHuka»

- nudpakMOHHBI aTOMHO-IMHUCCHOHHBIN crekTpomerp JPC-452, coBMEUICHHBIH C

MADC;

— criektpodoromerpsl «Evolution 600» USA, «Specoly; CD-56

— aToMHO-abcopOmonHsii ciekrpomerp SOLAAR S2 Thermo Electron Corporation;

— ananuTtHieckue Bechl AJ[B-200;

Aymutopun  JUIs  TpPOBENEHUS 3aHATHH  JIGKIIMOHHOIO M CEMHHApCKOro TuMa
WHAUBUAYAIbHBIX M TPYNIOBBIX KOHCYJbTAllMi, TEKYIIEro KOHTPOJS U IMPOMEXYTOUHOH
aTTeCTalluy B CMEUIEHHOM (hopMaTe («AKTPY»).

15. Undopmauus o paspadorunkax

OtmaxoB Bnagumup Wnbuy, TOKT. XUM. Hayk, mpodeccop, kadeapa aHAIUTHYECKOM
xuMuu xumudeckoro daxkynerera TI'Y, mpodeccop

Capanunna Hanexxna BacunbeBHa, KaHA. XMM. HayK, kKadeapa aHaTUTHUECKONH XUMUU
xumuueckoro (axkymnpreta TT'Y, norent
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