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1. ]_Ie.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

— OIIK-1. Cnoco0eH aHanM3UpOBaTh M HWHTEPHPETHPOBATH PE3YJIbTATHI XUMHUYECKUX
HKCIIEPUMEHTOB, HAOMIOACHUHN 1 U3MEPEHUHN B PA3IMYHBIX 007aCTAX XUMHUU.

— OIIK-2. CniocobeH mpoBOIUTH CHHTE3, aHATIN3, U3yYCHHE CTPYKTYPHI U CBOICTB BELIIECTB
U MaTEepUajIoB, UCCIIEOBATD MIPOLIECCHI C UX YUACTUEM.

PesynpTaTamu OCBOEHUS AUCLUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPBI JOCTHKEHUS
KOMIIETCHIIUM:

POOIIK 1.1 3naer TeopeTndeckne OCHOBBI HEOPTaHUYECKOH, OPraHUnYEeCKOH, (hN3NIecKoi
U QaHAJUTUYECKOH XUMHH, IPUMEHSIET X IpPU pEeIIeHUH MPOo(EeCCHOHATBHBIX 3a1ad B JAPYTHX
00JIaCTSIX XMMHUH.

POOIIK 1.2 VYmeer cucreMatu3upoBaTb U  HHTEPIPETUPOBATH  PE3YJIbTATHI
9KCHEPUMEHTOB M PAaCUYETHO-TEOPETUYECKUX PabOT C UCHOJIb30BAHHUEM TEOPETHUECKHUX OCHOB
TPaIUIIMOHHBIX U HOBBIX Pa3/esIOB XUMHHU

POOIIK 1.3 Ymeer rpaMmoTHO QOpMYIHPOBAThH 3aKIIOUEHUS U BBIBOJIBI [0 pe3ysbTaTaM
paboThI

POOIIK 2.2 3HaeT TeopeTHYeCKHE OCHOBBI METOJIOB M3YyUEHHUsl COCTaBa, CTPYKTYphbI U
CBOIMCTB /17151 TPaMOTHOT'O BbIOOpA METO/AA UCCIIEIOBAHUS

POOIIK 2.3 VYmMeer mnpoBOAUTH CTaHIAPTHBIE CHHTE3bI MO TOTOBBIM METOAMKAM,
BBINIOJIHATh CTaHAApPTHBIE OINEpaluu Jjs ONpeAeieHHs XUMHUYECKOro U (ha30BOrO COCTaBa
BEIIECTB U MaTEPHAJIOB, a TAKXKE UCIIOJIb30BaTh CEPUITHOE HayyHOE 000py0BaHUE ISl U3yUEHUs
HX CBOMCTB

2. 3azlaqn O0CBOCHMUSA NUCHUIIJINHBI

— OcBOUTb  TEOpPETHYECKHE OCHOBBI  (U3MYECKUX  METOJOB  HJAECHTU(UKALNY,
KOJIMYECTBEHHOT0 aHaJIN3a U HCCIe0BaHNUS.

— Hayuutbcs ocymiecTBiasTh BEIOOP BapUaHTOB (PU3NUECKUX METO/OB JJISl UCCIIEIOBAaHUS
COCTaBa BEIECTB.

— HayuuTtbcsi IpUMEHATHh cepuitHOe 000pYyIOBaHWE, OBJIAJIETh TEXHUKOW HCCIEIOBAHUS
BEIIECTB CIEKTPOCKOMNYECKUMH METO/IaMU.

— IlonmyuyuTh HaBBIKM HMHTEPIpPETALUU CIEKTPOrpaMM, IMOCTPOSHUS T'PaTyHpPOBOYHBIX
rpadukoB, O0OpabOTKH AaHAJIUTUYECKHMX CHUTHAJIOB C IOMOUIBI0 aBTOMAaTHU3UPOBAHHBIX
MIPOrPaMMHBIX KOMIUIEKCOB JIJIsl PEHICHHs] KOHKPETHBIX aHAJIMTHYECKUX 3aj1ay.

3. MecTo THCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI MPOrpaMMbl

Juctunmuna otHOcUTCes K bioky 1 «Jlucuummnael (Mo Tym)y».
JlucuumiuHa OTHOCHUTCS K 4YacTH o0O0pa3oBaTesIbHON MPOrpaMMbl, (QOpMHpYyeMOn
y4acTHUKaMU 00pa30oBaTeNbHBIX OTHOIICHUH, SBIIAETCS 003aTeIbHON TSl U3yUYCHHUSI.

4. CemecTp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON aTTECTANMYU MO JTUCIUIIHHE

IIsTeIil cemecTp, 3a4eT

5. BxogHble TpeOoBaHMsl 1JIs1 OCBOEHHS THCIMILINHBI

JUis  yCHEIIHOro OCBOEHHMS JUCHUIUIMHBI TpPeOyHOTCs pe3yibTaTbl OOydeHHUs IO
CIIEAYIOIIMM JUCIMIUIMHAM. HEOpraHWYecKas XUMUs, aHaJUTUYecKas XHUMUS, OpraHUYecKas
XUMHUS, pU3nUecKas XuMus, pusnka.

6. SI3bIK peaju3anuu

Pycckuit



7. O0beM JUCHHUINIIAHBI

OO0mast TpyA0eMKOCTh UCIUILIINHBI COCTaBIsET 3 3.€., 108 uacoB, U3 KOTOPBIX:
-nexkuuu: 16 u.
-naboparopusie: 32 4.
-IpaKTUYeCKHUe 3aHATHA: 16 4.
B TOM YHCJI€ PAKTUYECKask MOArOTOBKa: 48 u.
O06beM caMOCTOATENBHON pabOThI CTYACHTA ONPEAEICH YUEOHBIM IUIAHOM.

8. Coz[epma}me AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHO€ 110 TEMaM

Tema 1. OOmas xapakTtepucThka (U3WYECKUX METOJOB aHAM3a M HCCIICIOBAHMUI.
CnekTpockonuieckue meroabl. Kiaccudukanus CHeKTPOCKOMMYECKHX METOJOB, UX CBA3b C
o0nacTAIMHU  3JIEKTPOMAarHUTHOTO CIEKTpa. OcHOBHBIE TapaMeTpbl AJIEKTPOMATHUTHOIO
W3ITy4eHus. DTanbl pa3BUTHUS U 00JIACTH PUMEHEHHS! CIIEKTPOCKOIIMYECKUX METOIOB.

Tewma 2. Mertoa atoMHO-3MucCHOHHOM criekTpockonuu (ADC).

Teopemuueckue ocnosbl memooa ADC. CTpoeHue 3EKTPOHHBIX 000JI0UYEeK aTOMOB U MX
BIIMSIHUE Ha XapakTep crekrpa. MexaHn3M BO3HUKHOBEHUS CIIEKTPOB. CBsI3b MEXAY CTPOCHUEM
CIEKTpa M TOJIOKEHHEM JJIeMeHTa B nepuoanueckor cucreme J[.MI. Menneneesa. Kparkue
CBeZIeHHsI 00 ONTHYECKUX CIIEKTpax aTOMOB, HOHOB U MoJiekyJl. [Ipuponia MonekyIsipHbIX MOJ0C
u crutomHoro cnektpa. [llupuna u popMa cnekTpanbHbIX TUHUMN.

Ochogbl KOUYeCmEEeHHO20 AMOMHO-IMUCCUOHHO20 aHanu3d. VIHTEHCUBHOCTh aTOMHBIX
CHEKTPAJbHBIX JHUHHUM. 3aBUCUMOCTb HMHTEHCHUBHOCTH AaTOMHBIX CHEKTPaJbHBIX JHHHUNA OT
TEeMIIepaTypbl, (CaMOIOIJIONIEHNE, caMOOOpaIlleHne), KOHIIEHTPAlUU U SHEPTUU BO30YKICHHUSL.
VYpasuenue bonbimana. CriocoObl OLEHKH TeMIEpaTyphl IIa3Mbl, KOHIEHTPALIUU AJIEKTPOHOB,
CTENIeHH HOHM3AlMM, BPEMEHU TNpeObIBaHHS aTroMOB B 30HE pa3psga U KodpduiueHTta
WCIIOJIb30BAHUA Mapa. BiusHMe MOHM3aUMM aTOMOB Ha MHTEHCHUBHOCTH CHEKTPAJIBHBIX JIMHUAN
MeTobl KOJTMYECTBEHHOI0 aHaIN3a: METO IPaynpOBOUYHOr0 rpaduka, MeTo]| 100aBoK.

Hcmounuxku 6030yacoenuss cnekmpos. MexXaHU3M BO3HUKHOBEHMS U IOJJIEP’KaHUS
NIEKTPUUYECKUX Pa3psiioB, XAPaKTEPUCTUKA MCTOUHUKOB BO30YXkJIEHHs (IyroBOHM paspsa: Ayra
IIOCTOSIHHOTO TOKA, JTyTra [IEPEMEHHOr0 TOKa, IJIa3MOTPOH; HCKPOBOU Pa3psl: KOHACHCUPOBAHHAS
u ynpasisieMas uckpa). Crnoco0bl cTabUIM3aluy JyroBOro U HCKPOBOTo pa3psaoB. [loislii katon,
Jaszep - CXeMbl M IpUHLIMI AccTBus. Ilnams, MHIyKOIMOHHO-CBsA3aHHAsA IiasMma. McrouyHuku
BO30yxk/ieHus crnektpos «BesyBuit» u «lllapoBas MoOJHMS», UCHONb3yEMblE B CIIEKTPAIbHOM
komiuiekce «I'pangy ¢ MADC.

Tunvr cnekmpanvhvix npudoopog. Cnocobwl pecucmpayuu cnekmpa. KpapueBble u
IudpakMOHHbIE CIIEKTpOMETphl. X XapakTepucTukH (ucnepcus, pa3pelaronias CiocoOHOCTb,
ceerocwia). CrnocoObl ocBemieHust mienu. CrnocoObl perucTpaluy CrHeKkrpa (BU3YallbHBIMH,
¢dororpaduueckuii, horoznekrpuueckuii). PoTo31eKTpUUECKUEe TPUEMHUKHU: TUITBI TPUEMHHUKOB,
OCHOBHbIE CBoMcTBa (hoTodnemMeHToB. MDoToymHOokuTenu. Ilpuniun padoTsl (oTOAMOTHON
JUHENKN Ha KpeMHHEBbIX Kpucramiax. [lommuxpomartop «Poynmanm». IIporpamMmHblli KOMIUIEKC
«ATtom». IIpoBeneHne KadecTBEHHOI'O CHEKTpalbHOro aHanu3a. IlocTpoeHue KaaumOpOBOUHBIX
rpadukoB. IIpoBeneHHe KOIMUYECTBEHHOIO CIEKTPAJIbHOIO aHaun3a. ONTUMH3ALUS yCIOBUH
IIPOBEJICHUS CIEKTPAIBLHOIO aHAJIN3a C IIOMOIIBIO IPOrPAMMHOI0 KOMIUIEKCA «ATOMY.

Memoo amommno-smuccuonnoti pomomempuu niamenu. TeopeTUUECKHE OCHOBBI METO/A.
[IpuHnunuaneHas cxema IUTaMeHHoro ¢oromerpa W nOpuHIMN JeiictBua. OcobeHHOCTH
IUTAMEHHOI'0 HMCTOYHMKA aTOMM3alluu U BO30yXJeHMs. BausHue cocraBa roproyeil cMecu Ha
TeMreparypy ImiameHu. CTpykTypa IJIaMEHH, IPOLECCHl, NMPOTEKAIOIIME IPU PaclbUICHUN
a’po3osst. DakTopbl, BIMIONIME HA Pe3yJbTaT IUIaMEHHO-()OTOMETPHUUYECKUX OIpeesIeHU.
OO6nactu npuMEHEeHUs METOa.

Tema 3. MeToibl aTOMHOM U MOJIEKYJISIpHONH aOCOPOLIMOHHON CIIEKTPOMETPHH.

Memoo  amommno-abcopoyuonnou  cnekmpomempuy.  OCHOBHbIE  TEOPETHYECKUE
MIOJIOKEHHSI, UICTOYHUKH B030YyxaeHus. Metoq AAC ¢ miaMeHHBIM HCTOYHMKOM aTOMH3AIUH.
VHTEHCUBHOCTD CHEKTPAJIBHBIX JMHUI U BIMSHUE HA MHTEHCUBHOCTb TEMIIEPATypbl ILIAMEHH,



CTENEeH! MOHM3ALMU aTOMOB, JHCCONMAUN MoJieKy. [Iporiecchl, mpoTekarolie B miIa3MeHHON
30He. MeToapl KOJIMYECTBEHHOTO aHalM3a. 1eopeTHdyecKue OCHOBBI aTOMHO-a0COPOIMOHHOTO
MeToza. Y cinoBHs 00pa30BaHUs MOTJIOMIAOLIETO CIIOS, MOTJIONIEHUE CBETOBOM SHEPTUU aTOMAaMH,
(dbopMHupOBaHHE AHATUTUYECKOTO cUrHajd. CBs3b ONTHYECKOH IUIOTHOCTH C KOHIEGHTpamuein
srieMeHTa B TiaMeHu. [lomexu, BIusHIE cOCTaBa pacTBOpa Ha Pe3yiIbTaThl n3MepeHus. OCHOBHBIE
Y3761 aTOMHO-a0COPOIIMOHHON YCTaHOBKU. MICTOUYHHMKH M3ITy4YeHHUs, aTOMU3ALUS, CIIEKTPaIbHbIC
npuOOpsl. MeToNbl KONMYECTBEHHOrO aHain3a. UyBCTBUTEIBHOCTh aTOMHO-a0COPOIIMOHHOTO
METO/1a.

Monexynapnaa abcopoyuonnas cnekmpockonusi 6 euoumou u Y@ obracmsax. OOmas
XapaKTepUCTHKA, BO3MOKHOCTH METO/[a. 3aKOHBI IMOTJIOMICHUS HIIEKTPOMArHUTHOTO HU3ITyYCHHUS.
[IpuunHbl oTkIIOHEHHsT OT 3akoHa byrepa-Jlambepra-bepa. ®usnko-xumuueckue ycloBuUs
oOpa3zoBaHus (HOTOMETPUPYEMBIX aHATUTHICCKUX (opM. THUIIBI COCAMHEHHM, UCIIOJIB3YEMbIX B
ciekrpooTomeTpun. BBIOOp ONTUMANBHBIX YCIOBUH OINpenesneHus. YCTpaHEHUE BIUSHUS
COITYTCTBYFOIIIMX KOMITOHCHTOB. AIITapaTypa U METOIbl U3MEPECHUS BEJIMUNH, XapaKTePU3YIOIIHX
cBeronoryomenue. IlpakTuiyeckoe NPUMEHEHHE METOAA. ISl pelIeHHUs aHAIUTHYECKUX |
(U3UKO-XMMHUYECKUX 33/1a4.

Tema 4. JIpyrue coBpeMeHHbIE METOBI.

Memoo macc-cnekmpomempuu. Tlporieccyl HOHU3AIUN ¥ IPUHINTHAIBHBIE CXEMBI Macc-
criekTpoMeTpoB. MoHm3amnus atoMmoB 1 Mouekyt. [Iporiecc HOHU3auu U THITBI HOHOB. MeTObI
HoHM3AIUH. [IpUHIMIHAIEHBIE CXEMBI MAacC-CIEKTPOMETPOB. MarHUTHBIM Macc-CIEKTPOMET.
JluHamuveckne  macc-crieKTpoMeTphbl.  CIEeKTpOMETp  MOH-IMKIOTPOHHOTO  pE30HaHca.
[Mpumenenne macc-criekTpoMeTpun. MneHTHdukamus W ycTaHOBICHHE CTPOCHHS BEIIECTB.
OmnpeneneHne TMOTEHIIMATIOB HMOHUW3AIMM MOJIEKYJT W TOSIBJICHHUS. Macc-CrieKTpaabHbIe
TEPMOJIMHAMHYECKUE HCCIICIOBAHUSI.

Tema 5. Mcnonb3oBaHuE pEHTTE€HOBCKOTO M3JIYUYEHHUS ISl aHAJIU3a COCTaBa U CTPYKTYPBI
BEIIECTB.

Teopemuueckue ocHogvl mMemooa. Bunpl M3nyyeHust U ero xapakrepucTuku. OCHOBHbBIE
BUJIBI TEepexoZoB B MoJjekynax. Kiaccudukanus MeToIOB HCCIIEIOBaHHMS HA OCHOBE BHJIOB
MEPBUYHOIO U BTOPUYHOI'O IMy4Ka, HA OCHOBE SHEPIrHil 30HIUPYIOLIMX YACTHI] U 10 XapakTepy
B3aUMOJICCTBHI 30HIUPYIOMIMX MYyYKOB M TOJIEH ¢ BEHIeCTBOM. ['eHepainus peHTTe€HOBCKOrO
U3ITy4yeHUsl. YCTPOHCTBO PEHTreHOBCKON TpyOKH, (MIbTpalysi PEeHTTEHOBCKOTO H3JIyYEHHS.
[Ipouieccyl  B3aMMOJECHCTBUS PEHTTEHOBCKOTO HW3JIyYE€HHS C BEIIECTBOM. 3akoH Mosiu.
dotordhdexr, ceuenue ¢dortoddpdexra. JlnmHa  cBOOOIHOTO  TpoOera  AICKTPOHOB.
besp3nyuarensHblii mepexoll, (IyOpeclEHTHBIH BbIXOA. YIpyroe (pajieeBcKoe) paccesHue.
Dddext Komnrona. MeToapl peHTT€HOBCKOTO aHAIH3a.

Penmeenogpnyopecyenmnuviti  ananuz  (P®@nAd). PentreHoBckas — diyopectieHus,
0003HaUCHWE  PEHTICHOBCKHX  JIMHUH. Anmapatypa,  ucnoisdyemasi B POnA.
DHeproAuCIepCHOHHbIE U BOJIHOBBIE (ITOCIEAOBATEIbHbIE U MHOTOKAHATIbHBIE) CIIEKTPOMETPHI.
JleTeKTopbl PEHTreHOBCKOTO wu3iydeHus. CrnocoObl PEeHTreHO-(PIyOpeclieHTHOrO aHalH3a.
KauecTBeHHBI aHaNM3, CUTHATYPHBIM aHanu3. KoaudecTBEHHBIN aHaiu3, CIOCOOBl yyeTa
MaTpuyHoro »¢dQexra, BHYTPEHHUH W BHEMHUN cTaHaapT. OOnacTH HUCHONB30BaHUSA U
npeumyiectsa POnA.

Peumeenosckas gomosnexkmponnas cnexmpockonusi (P@3C). OcHOBHOE ypaBHEHUE
dbotoapdexra. Bua dorosnekTpoHHOro criekrpa, o003HaueHue JuMHUN. Bo3MokHOCTH MeTona
P®OC, rnybuna ananuza. XUMUYECKH cIBUT, UACHTU(DUKAIMS (QYHKIMOHAIBHBIX TPYHN U
ANEKTPOHHBIX cocTOSHUU. Oxe-3pdext, Orke-dTeKTPOHHAS CIIEKTPOCKOMHUS. Y CTPOMCTBO
CIEKTPOMETpa, MOATOTOBKA 00pa3IoB A1 UccleaoBanus. IHTepnpeTalus CieKTpoB.

9. Tekymuii KOHTPOJIb IO JTHCIUIIHHE

Texymuii KOHTpOIb MO AWCLMIUIMHE IMPOBOJUTCS ITyTEM KOHTPOJII IOCEIAEMOCTH,
MIPOBEICHUS ONpOca Tepel BBHIIOJHEHUEM JIAOOPAaTOPHBIX pabOT, 3aIIUTHI MPEACTABICHHBIX IO
HUM OTYETOB U (PUKCHpYETCs B POpME KOHTPOJIBHOM TOUKH HE MEHEE OJHOTO pa3a B CEMECTp.



OueHouHble MaTepualbl TEKYIIEro KOHTPOJIS pa3melieHbl Ha caiite TI'Y B pasznene
«Hupopmarust 06 oOpazoBatenpHON porpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK NMPOBECACHUA U KPUTEPUH OLICHUBAHUS l'lpOMe)KyTO‘lHOﬁ arrecranmuu

3auer B MATOM CEMECTpe MPOBOAMTCS MHCBMEHHO B (popMe TecTa. DK3aMEHAIMOHHBIN
OUJIeT CONEPKUT 25 TECTOBBIX BONPOCOB. [IponomkuTensHOCTh 3aueTa 1 gac.

OIICHO‘-IHI)IG MaTCpuajibl IJIA IPOBCACHUSA HpOMe)I(YTOHHOﬁ arreCTal pasMCUICHbI Ha
caiite TI'Y B pasmene «Mupopmanus 00  oOpa3oBaTelbHOM  IporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAUYECKOE O0ecIeueHne

a) DIEeKTPOHHBIN YUeOHBIN Kypc N0 TUCIMILIMHE B 3JIEKTPOHHON 00pa30BaTeIbHOM cpesie
- https://Ims.tsu.ru/enrol/index.php?id=22928

0) OLeHOUHbIE MaTepHallbl TEKYLIEro KOHTPOJIS M IPOMEKYTOYHOM arrecTaluu I0
TUCLUILIIHE.

B) [1nan nmpakTH4eCcKUX 3aHATUH MO JUCLUILUINHE.

r) MeTtoauyeckre yka3aHus 10 MPOBEICHUIO JTA0OPAaTOPHBIX padoT.

1) MeTtonuyeckue yka3aHusl 10 OpraHU3alii CaMOCTOSITEIbHON pabOThI CTY/I€HTOB.

12. Mlepeuens y4eOHOi TUTEPATYpPHI U pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— B. . BacunbeBa CriekTpaibHbIC METO/IBI aHAIM3A: MPaKTHYECKoe pykoBoacTeo / B. U.
Bacunwera, O. ®@. CrostoBa, . B. Illkytuna, C. U. Kapmios. — CII6. —JIans, 2021. — 416 c.

— B. U. Ctpyaun Atomuas crnekrpockonus / B. . Ctpynun, H. H. Ctpynuna, b. T.
Baiicosa. — Omck : PUO OI'Y, 2013. — 104 c.

— 3. Mapuenko, Meroasl crnektpodporomerpurn B Y® wu Buaumon o00JacTAX B
HeopraHnueckoM ananuse. — M. : bunowm. JIaboparopus 3uanwmii, 2014. — 711 c.

— CoboneBa O. A. PentrenodayopeciieHTHBIM MeTOl aHanu3a // Moloaexxp B HayKe U
TBOpUecTBe. Marepualibl MeKIyHapOIHOW Hay4YHO-TIPAKTUYECKOM KOH(epeHITUN 00yUaronInXcs:
COOpPHUK HAYYHBIX CTaTel: COOPHUK HAyYHBIX cTaTel: B 2 yacTsaX. [ 5KeIbCKuil TOCy1apCTBEHHBIN
yHuBepcuret. 2016 r.

— Ilentun FO. A., Busnikos JI. B. ®u3nueckue MeToabl UcclieloBaHus B XuMun. — M : Mup,
2003.

— 10. A. Ilentun, I'. M. Kypammnna. OCHOBBI MOJICKYJISIPHOM CIEKTPOCKOIHUHU: YU.
nocobue / M.: Mup: BUHOM, Jla6oparopus 3nanumii, 2008. — 398 c.

— baxtunapoB A. B., CasenbeB C. K. PentrenoiayopecteHTHbIA aHAIN3 MUHEPAIHLHOTO
ceipbs. CII6 : M3a-Bo CII6 yu-Ta., 2014. — 132 c.

— OtMmaxoB B. U, Ilerpoa E. B. Meroz nyroBoii aTOMHOI CLIEKTPOMETPUH C
MHOTOKaHaJIbHBIM aHAJIU3aTOPOM IMHUCCHOHHBIX CIIEKTPOB (YueOHO-MeToqruuecKoe nocoodue).
Tomck : PUO TT'Y. 2014. - 75 c.

— OrMmaxos B. U, Ilerposa E. B., Kucenera M. A. CieKTpOCKOIIMYECKHE METOIbI
aHanuza. YueOHoe nocobue. Tomck : PO TT'Y, 2010. — 149 c.

0) MOMOJHUTENbHAS JINTepaTypa:

— IIynbimeB A. A. ATOMHO-abcopOLIMOHHBIH cieKTpainbHbIN aHau3. — M. : TexHocdepa,
2009. - 782 c.

— KykoB A. ®. Ananutndeckas xumus. Ousznyeckne u GU3NKO-XUMUUECKUE METOJIBI
aHanmM3a (AMEeKTpOHHBIN pecypc) — M. : MI'Y, 2017. — 250 c.

http://sun.tsu.ru/limit/2016/000385853/000385853.djvu



http://sun.tsu.ru/limit/2016/000385853/000385853.djvu

— AnoB H. B., JlazoB M. A., Mmenko A. A. PenrreHoBckas (HoTOdJIeKTpOHHAs
criektpockonus. Yueb. moco0. (Mock. roc. yH-T TOH. XuM. TexHoiL.). M : MUTXT. 2013. — 66 c.

B) pecypcbl cetu HTEpHeT:

— https://serc.carleton.edu/research_education/geochemsheets/techniques/XRF.html

— http://sun.tsu.ru/limit/2016/000385853/000385853.djvu oHaiiHOBBIE y4eOHO-
MCTOANYCCKUEC MaTCpHaJIbI 11O KYypCy «Puzuyeckue MCTOABI UCCIICAOBAHUA,

— http://edu.tsu.ru/eor/resourse/557/tpl/index.htm|— oxnaitHoBbIE yueOHO-METOHMUECKUE
MaTepHabl Mo Kypcy «PU3NYECKHE METObI HCCIEIOBAHUS;

— http://edu.tsu.ru/eor/resourse/557/tpl/index.htm| dusnko-xuUMHUYECKHE METOIBI
aHayn3a. YuyeOHo-Meroanyeckuii kommieke (YMK).

—  http://www.vmk.ru/product/programmnoe_obespechenie/atom.html  ITporpammuoe
o0ecrieueHrne aTOMHO-3MUCCHOHHOIO CIIEKTpaJIbHOr0 aHanu3a. [Iporpamma «Atom»

13. llepeuens uHGOPMANMOHHBIX TEXHOJIOTHii

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00eCTICUeHHE:

— Microsoft Office Standart 2013 Russian: maket nporpamMm. Biirouaet npuinoxenus: 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);

— yOIMYHO JOoCTymHBIe 00maunbie TexHonoruu (Google Docs, SAuaexkc auck u T.11.).

0) nH(GOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIIEKTPOHHBIN KaTaJjor Hayunoi OoubnIMoTeKn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoOHHAas OoubmmoTeKa (pemo3uTopuii) Ty —

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

14. MaTepua/IbHO-TeXHHYECKOe 0O0ecneuyeHue

Aynutopuu Ui MPOBEICHUS 3aHATHI JIEKIIMOHHOTO THUIIA.

Aynutopuu JUIsi TPOBEACHUSA 3aHATHM CEMHUHApPCKOrO THIA, WHIUBUAYAIbHBIX H
IPYIIOBBIX KOHCYJBTAUHN, TEKYLIEr0 KOHTPOJIS U MPOMEXKYTOYHON aTTeCTalllu.

[Tomemienus A caMOCTOSATENbHONW pabOThI, OCHAIIEHHBIE KOMIIBIOTEPHONW TEXHUKOH U
JOCTYNOM K ceTd VHTepHeT, B 3JMEKTPOHHYI0 HMH(MOPMalMOHHO-00pa30BaTENbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

— nabopatopHas ayautopus (Ne 213, 6-ro yue6Horo kopmyca TI'Y)

— cnekTpanbHas adopatopus (Ne 319, 6-ro yue6Horo kopmyca TI'Y)

— nabopatopust HUJI MOC TI'Y (Ne 419, 6-ro yueGHoro kopnyca TI'Y)

Bce maGopatopuu oOcCHalIeHbl BBITSHKHBIMU IIKaamu, CTEKISIHHOW H  (apdopoBoii
1abopaToOpHOI MOCY0U, U3MEPUTETHHBIM HHCTPYMEHTOM (BEChI, TepMOMeETphl, pH-MeTpsl, Y O-
cnektpodoTomMeTp u T.71.). Kpome Toro, B mabopatopusix uMeeTcs HarpeBaTellbHOe 000pyA0BaHKe
(PMEKTPOIUIUTKHU M TEPMOCTATUPYIOLTUE MKa(bl), U Ipyroe o0opya0BaHUE.

VYueOuplii mpomecc 1o guciuiuinHe  «Duznueckre  METOIbl  MCCIEIOBAHUS
MOIJIEPYKUBACTCS CAMBIM COBPEMEHHBIM 000PYOBAHUEM:

— aTOMHO-dMHUCCHOHHBINA crnekTpomeTp "['pana" ¢ MHOTOKaHaJIbHBIM aHAIH3aTOPOM
OMHUCCHOHHBIX CIIEKTPOB B KOMIUIEKCE C Moiuxpomaropom «PoymaHma» ¥ TeHepaTopoM
«Besysuit», Poccus, HITO «OnrosnekTpoHukay.


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
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

— m(paKMOHHBIA aTOMHO-3MHCCUOHHBINA criektpomerp ADC-452, coBMemeHHbIH ¢
MADSC;

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

— aroMHO-a0copOIronHbii criekrpomerp SOLAAR S2 Thermo Electron Corporation;

— ananuTuieckue Becol AJIB-200;

— cniekrpometp EDX Pocket Series (SkyraylInstrument, KHP)

15. Undopmauus o paspadoTunkax

OtmaxoB Brnagumup Wneud, gokrop Tex. HaykK, mpodeccop, kadenpa aHAIUTHICCKOH
xuMuu  HanmoHanbHOTO HCCIEA0BATENBCKOTO TOMCKOTO TIOCYyAapCTBEHHOIO YHUBEPCHUTETA,
podeccop.

Nzaax Tatesna MIBaHOBHA, KaHH. XMM. HayK, JOIEHT, Kadeapa aHaTUTUYECKON XUMHH
HammonaneHOro riccnenoBaTeabcKoro TOMCKOro rocyJapcCTBEHHOTO YHUBEPCUTETA, JIOLEHT.



