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1. e 1 niIaHUpPYeMBbIe Pe3yJbTAaThl 0CBOCHHUS M CHMIIJIMHBI (MOIYJIs1)

[enbto ocBOEHUS AUCHUIUINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

—OIIK-1. Cnoco0eH aHaIM3UpOBaTh W WHTEPIPETHPOBATH PE3YIBTAThl XUMHYECKHX
JKCIIEPUMEHTOB, HAOIIOICHUI U U3MEPEHUI.

—OIIK-2. CnocobeH npOBOOUTH C COOJIOACHMEM HOPM TEXHHUKH O€30MacHOCTH
XUMHUYECKHUM 3KCIIEPUMEHT, BKIIIOYasi CUHTE3, aHAJIN3, U3yYeHHE CTPYKTYPhI U CBOICTB BELIECTB
Y MaTEpUaJIOB, UCCIEA0BAHNUE IIPOLIECCOB C UX YUYAaCTUEM.

Pe3ynbraramMu ocBOEHUS AUCUUIUIMHBI SIBISIFOTCS CAEAYIONIME WHANKATOPHI JOCTHKECHUS
KOMIIETEHLIH:

HOIIK-1.1. CuctemMaTU3UpyeT U aHATU3UPYET PE3yIbTaThl XUHMHUYECKUX IKCIIEPUMEHTOB,
HaOJII0/IEHU I, U3MEPEHUH, a TAK)KE PE3y/IbTaThl pACYETOB CBOMCTB BELLIECTB U MAaTEPHAJIOB.

NOIIK-1.2. TIpennaraer UHTEPHPETALHMIO PE3yIbTATOB COOCTBEHHBIX AKCIIEPUMEHTOB U
pPacYeTHO-TEOPETUYECKHX pPabOT C MCMOIB30BAHUEM TEOPETUUYECKUX OCHOB TPAIMIMOHHBIX U
HOBBIX Pa3/IeJIOB XUMHH.

NOIIK-1.3. @opmynupyeT 3akIlO4eHUS W BBIBOABI 110 pe3yibTaTaM aHajau3a
JUTEPATypPHBIX JAHHBIX, COOCTBEHHBIX SKCIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX PadOT
XUMHUYECKON HAIpPaBIE€HHOCTH.

HOIIK-2.1. PaGoTaeT ¢ XMMHUYECKMMH BEUIECTBAMHU C COOJIIOJICHHMEM HOPM TEXHHUKH
0€30MacHOCTH.

NOIIK-2.3. TIpoBOoAUT CTaHIAPTHBIC OMNEPALUU MAJIs ONPEAENCHUS XHUMUYECKOTOo U
(a30BOro coctaBa BEIIECTB U MAaTEpUAIOB HA UX OCHOBE.

NOIIK-2.4. TIpoBoauT Hccie10BaHUSI CBOMCTB BEIIECTB M MATEPUAJIOB C UCIIOIb30BAHHEM
CEpUIHOT0 HAyYHOIr0 000py/10BaHUS.

2. 3aga4uy oCBOCHHS JUCIUIIINHDI

— OCBOHUTh  TCOPETHYECKHE OCHOBBI  (PU3WYCCKUX  METOJOB  HJCHTH(PHUKAIUH,
KOJIMYECTBEHHOT'O aHAJIN3a U UCCIIEI0BAHMUSL.

— HayuuThcst ocymiecTBiasTh BRIOOP BapHAHTOB (PU3UUECKUX METOJIOB JIJIsi HCCIICIOBAHUS
COCTaBa BELIECTB.

— HayuuTbhcs mpuMeHsTh cepuitHoe 000pyJI0oBaHUE, OBJIAJIETh TEXHUKON HUCCIEIOBaHUS
BEILIECTB CIIEKTPOCKONMYECKUMHU METOJAMH.

— IlonyynTh HaBBIKM HWHTEPIPETALUU CHEKTPOrpamMM, MOCTPOCHHS TPaTyUpPOBOYHBIX
rpadgukoB, O0OpabOTKM AaHATUTUYECKHMX CUTHAJIIOB C TMOMOIIbIO aBTOMATH3UPOBAHHBIX
MPOTPAMMHBIX KOMIUIEKCOB VISl PEIIEHUS] KOHKPETHBIX aHAUTUTHYECKUX 3a7a4.

3. MecTo aucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Monynbe otHOcuTCS K bioky 1 «/lucuumnianssl (MOAYIIH)»
Mosyab OTHOCHTCS K 4aCTH 00pa30BaTeNbHOM MporpaMmbl, pOpMHUPYEMON yUaCTHUKaMHU
00pa30BaTeNbHbIX OTHOIIECHUH, SIBJISETCS 00s13aTENIbHOM 17151 U3y4EHUsI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIIUM MO JUCHUILINHE

Cemectp 5, 3ayer.

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS U CHMILIMHBI

JUis  yCHemHoro OCBOEHHUS JAMCHUIUIMHBI TpeOYyIoTCs pe3ynbTaThl OO0y4deHHs IO
CIEYIOIIUM JUCIUIUINHAM 00s3aTtenbHoi yactu b1.0.14-17 (Heopranuueckas, aHATUTUYECKa,
opranuveckas v pusmueckas Xumusi), a Takxke mo aucuumumiam b1.0.08 — pusuka u 51.0.12 —
CTPOEHHE BEILIECTBA.



6. SI3bIK peaau3anuu

Pycckuii

7. O0beM IMCHUIIIHHBI (MOTYJIA)

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIISIET 3 3.€., 108 yacoB, U3 KOTOPHIX:
— nexnud: 16 u.;
— ceMHHapcKue 3aHsaTus: 0 4.
— npakTrueckue 3ausatus: 0 4.;
— mabopatopHbie paboThl: 48 u.
B TOM YHCJIC IPAKTHYECKAast MOATOTOBKA: 48 u.
O0BeM caMOCTOSTEIILHON padOThI CTY/ICHTA ONPeAeicH YICOHBIM IIAHOM.

8. Conep:xkaHue TMCUUILIMHBI (MOAYJIsl), CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. OOmas xapakTepucThka (U3MYECKUX METOAOB aHallu3a M HCCIEIO0BaHUS.
Crnexrpockonuueckue MeTonpl. Kitaccupukanusi CrieKTpOCKONMMYECKUX METOAOB, UX CBS3b C
00JacTsIMH  3JIEKTPOMArHUTHOTO  CIIEKTpA. OcCHOBHBIE MapaMeTpbl AJIEKTPOMATHUTHOTO
U3ITy4yeHHus. DTanbl pa3BUTUS U 00JIACTH NPUMEHEHHS CIIEKTPOCKOIMYECKUX METO/I0B.

Tema 2. Meton aToMHO-3MHCCHOHHOMN criekTpockonuu (ADC).

Teopemuueckue ocrnosvt memooa ADC. CTpoeHue dJICKTPOHHBIX 000JI0UYEK aTOMOB M HX
BIIMSIHUE Ha XapakTep CIeKTpa. MeXxaHu3M BO3HUKHOBEHUS CIIEKTPOB. CBSA3b MEXAY CTPOCHUEM
CIIEKTpa M MOJIO)KEHHMEM 3JIeMeHTa B nepuoxnueckor cucreme .M. Menneneesa. Kparkue
CBeZIeHHsI 00 ONTHYECKHX CIIEKTpax aTOMOB, HOHOB U MoJIeKyI. [Ipupoa MONeKyIsipHbIX MMOJI0C
u cruiomHoro cnekrpa. Hlupuna u popma cieKTpanbHbIX JUHUH.

OcHOBbl KOIUYECMBEHHO20 AMOMHO-IMUCCUOHHO20 aHaiu3d. VIHTEHCUBHOCTh aTOMHBIX
CHEKTPAJbHBIX JHUHUM. 3aBUCUMOCTb MHTEHCUBHOCTH AaTOMHBIX CHEKTPAJbHBIX JHMHUHA OT
TEeMIEepaTypsbl, (CaMOMOTroIeHHe, caMO00palleHne), KOHIEHTPAUA U YHEPTHH BO30YXKICHHUS.
VYpaBuenue bonbprmana. CriocoObl OIEHKH TEMIEPaTyphl TUIa3Mbl, KOHIICHTPAIIUK AJIEKTPOHOB,
CTETIEHU HWOHHU3ALMHM, BPEMEHHM INpeObIBaHMs aToOMOB B 30HE paspsaa MU Kod(pduiueHra
UCIIOJIb30BaHus Napa. BiusHue MOHM3AIMM aTOMOB HAa MHTEHCUBHOCTh CHEKTPAJIBHBIX JIMHUN
MeTobl KOJTMYECTBEHHOTO aHAIM3a: METO/ IPaAyUpOBOYHOIO Tpaduka, METOA J0OaBOK.

Hcemounuxku  6030yacoenus cnekmpos. MexaHU3M BO3HUKHOBEHUS U TOJJEpKaHUS
AIIEKTPUUYECKUX Pa3psi/ioB, XapaKTEpUCTHKA MCTOUHUKOB BO30YXKJEHHs (IyroBoM pasps: Iyra
MOCTOSIHHOTO TOKA, {yra MepeMEHHOI0 TOKa, IIa3MOTPOH; UCKPOBOM pa3ps/l: KOH/IEHCUPOBaHHAs
u yrpasisieMas uckpa). Crioco6sl ctabuiansanuu JyroBoro ¥ MCKpoBoro paspsaos. [lomsiit karon,
Ja3ep - CXeMbl U NpUHLUN jAeWcTBUd. [lnams, MHAYKIHMOHHO-CBsA3aHHAs Iuia3Mma. McrouHuku
BO30YXJeHHsI creKTpoB «BesyBuit» n «lllapoBast MOJIHMS», HCIONB3yeMblEe B CHEKTPAIbHOM
komiuiekce «I'pann» ¢ MADC.

Tunwt cnexmpanvuvix npubopos. Cnocobvi pecucmpayuu cnekmpa. KsapleBble u
T paKIUOHHbIE CIIEKTPOMETPHIL. VX XapakTepuCcTUKH (JUcTiepcus, pa3pelaronias CiocOOHOCTb,
ceerocuia). CrocoObl ocBemieHus mienu. CrnocoObl perucTpalud CrHeKkTpa (BU3YallbHBIMH,
doTorpaduueckuii, HoTodIeKTpUIecKuii). DOTOINEKTPUISCKHE TPUEMHUKH: TUTTHI TPUEMHUKOB,
OCHOBHBIE CBOHcTBa (poTtodneMeHToB. DoroymHOX)uTenu. IlpuHinmn pa®oTsl (GoToaANOIHON
JMHENKH Ha KpeMHHEBbIX Kpuctauiax. [lomuxpomarop «Poymanay. [IporpaMMHbIiN KOMILIEKC
«ATtom». IIpoBeneHHe KayecTBEHHOI'O CHEKTpalbHOTO aHanu3a. [locTpoeHue KaauOpOBOYHBIX
rpa¢ukoB. IIpoBeneHne KOIMYECTBEHHOTO CIEKTPATbHOTO aHanmm3a. ONTUMH3anus yCIOBUN
IIPOBEJEHUS CIIEKTPaIbHOIO aHAJIN3A C TOMOLIBI0 IPOIrPAMMHOI0 KOMILIIEKCA «KATOM.

Memoo amommno-smuccuonnot pomomempuu niamenuy. TeopeTuueckne OCHOBBI METO/1A.
[lpuniunuanbHas cxeMa IUIAaMEHHOTro ¢oroMeTpa W nOpuHIMn aeictBus. OcobeHHOCTH
IUIAMEHHOTO MCTOYHUKA aTOMHM3aluu W BO30OykaeHus. BiusHue cocraBa roproueil cmecu Ha
Temneparypy IutameHu. CTpykTypa IUIAMEHH, IPOLECCHl, NMPOTEKAIOIIME IPU PACIbUICHUU



a’po30ist. DPakTOpbl, BIMSIOIIME HA PE3ydbTaT IUIAMEHHO-()OTOMETPHUECKUX OIpeeICHUM.
OO6nacTu NpUMEHEHHs METOA.

Tema 3. MeTo1bl aTOMHOM U MOJIEKYJISIPHOM a0COPOIIMOHHON CIIEKTPOMETPHH.

Memoo  amommno-abcopoyuonnou  cnekmpomempuy.  OCHOBHBIE  TEOPETHUYECKHE
II0JIO’KEHHUS, UCTOUYHUKH BO30yxkneHus. Meron AAC ¢ miaMeHHbIM MCTOYHMKOM aTOMU3ALIUU.
VHTEHCUBHOCTD CIIEKTPAIbHBIX JIMHUM M BIUSHUE HA MHTEHCUBHOCTH TEMIIEPATyphl IUIAMEHH,
CTENIEHM MOHM3ALMHM aTOMOB, IMCCOLMALMU MoJieKyll. IIporeccsl, nporekaromye B MIa3MEHHON
30He. MeTobl KOJIMYECTBEHHOI'O aHaln3a. TeopeTudyeckue OCHOBBI aTOMHO-a0COPOLMOHHOIO
MeTo/a. Y CI0BUs 00pa30BaHMs MOTJIOIIAIOIIETO CJIOS, OTJIOIIEHHE CBETOBOM YHEPTUU aTOMaMH,
(GopMHpOBaHHE AHAIUTUYECKOrO curHai. CBsA3b ONTHMYECKOH IUIOTHOCTH C KOHIEHTpauuen
asieMeHTa B Ii1amenu. [lomexu, BiaMsiHME cocTaBa pacTBOpa Ha pe3yibTaThl H3MepeHus. OCHOBHbIE
y3J1bl aTOMHO-a0COPOIIMOHHON YCTaHOBKHU. VICTOYHMKM U3Ty4eHUs, aTOMU3aLUs, CIIEKTpaJIbHbIE
npubopsl. MeTopl KOJMYECTBEHHOTO aHain3a. UyBCTBHTEIBHOCTh aTOMHO-a0COPOIIMOHHOTO
METOJa.

Monexkynapnas abcopoyuonnas cnekmpockonusi 8 suoumou u Y@ oonracmsax. OOmas
XapaKTEpUCTHKA, BO3MOXXHOCTU METOJA. 3aKOHBI IOIJIOLICHHS SIEKTPOMAarHuTHOIO M3JIy4EHHUS.
[TpuuuHbl OTKJIOHEHHsI OT 3akoHa byrepa-Jlambepra-bepa. ®u3nko-XMMHUECKHUE YCIIOBUS
o0Opa3oBaHus (HOTOMETPUPYEMBIX aHATUTHUECKUX (GopM. TuIbI COETUHEHUH, UCTIONb3YEMBbIX B
cnekTpodoToMeTpuu. BpIOOp ONTUMANBHBIX YCIOBUH OINpeneneHus. YCTpaHEHHE BIUSHUSL
COILYTCTBYIOIIMX KOMIIOHEHTOB. AMIapaTypa ¥ METObl U3MEPEHUS BEIMYNH, XapaKTEPU3YIOLINX
cBeromnoriomeHue. lIpakTuueckoe NpPUMEHEHHE METOJA. JJs PELICHUS AHATUTHYECKUX U
(U3UKO-XMMHUYECKHX 3a/1a4.

Tema 4. [Ipyrue coBpeMEHHbBIE METO/IBI.

Memoo macc-cnekmpomempuu. IIponieccsl HOHU3ALUU U IPUHLIUITHAIBHBIE CXEMbI Macc-
cnexkrtpoMeTpoB. Monuzanust aromoB u mMosekyi. Iponecc nonusanuu u TUIBI HOHOB. MeTo bl
noHM3aluy. [IpuHIMNMANBHBIE CXEMBI MAacC-CIEKTPOMETPOB. MarHUTHBIM Macc-CIEKTPOMET.
Junamuueckue  Macc-cieKTpoMeTpbl.  CHEKTpOMETp  MOH-IMKIOTPOHHOTO  pEe30HaHca.
[IpumeHeHne Macc-crieKTpoMeTpuH. MaeHTudukanuss M yCTaHOBJICHHWE CTPOEHUS BELIECTB.
OnpeneneHne MNOTEHUUAIOB HOHU3AaLMKM MOJIEKYJI U TMOsBIeHUS. Macc-crekTpaabHbie
TEPMOJUHAMHUYECKHE UCCIIEIOBaHUS.

Tewma 5. Mcnonp30BaHMe PEHTTEHOBCKOTO M3JIYYEHUS Ul aHAJIM3a COCTaBa U CTPYKTYPBI
BELIECTB.

Teopemuueckue ocHogbl mMemooa. Buspl U3aydeHus! U ero xapakrepucTuku. OCHOBHbIE
BUJBI MEpPexooB B Mouiekynax. Kiaccuukanus MeTomoB HcCleOBaHHMS Ha OCHOBE BHUJIOB
NEPBUYHOTO M BTOPUYHOI'O My4yKa, HA OCHOBE DHEPIHi 30HIUPYIOLIMX YACTHIl U [0 XapakTepy
B3aMMOJECHCTBUI 30HIMPYIOIIUX IYYKOB M IOJEN C BEIIECTBOM. l'eHepanusi peHTI€HOBCKOIO
U3ITy4yeHHUsl. YCTPOHCTBO PEHTTEHOBCKOM TpPYOKH, (PUIbTpalMs PEHTTEHOBCKOTO H3ITyYEHUS.
ITpoueccsl B3aMMOAECUCTBHSI PEHTTEHOBCKOTO H3JIyU4EHUS C BELIECTBOM. 3akoH Mosiu.
®dotorpdexr, ceuenne Gortodddekra. JlnmHa  cBOOOIHOTO  TpoOera  AIEKTPOHOB.
besbr3nydarenbHblii nepexos, (IyopecleHTHBIH BBIXOA. YHpyroe (pajieeBCKOE) paccesHUe.
Oddext Komnrona. Meropl peHTT€HOBCKOIO aHaJIN3a.

Penmeenoghnyopecyenmueiii  ananuz  (P®nA). PentreHoBckas — ¢uryopecueHIus,
o003HaYeHHe  PEHTTeHOBCKMX  JIMHUWA.  AmnmapaTypa,  ucmoib3dyemMas B POnA.
OHeproJucrlepcuOHHbIE U BOJIHOBBIE (IIOCEI0BATENbHbIE U MHOTOKAaHAJIbHBIE) CIIEKTPOMETPHI.
JleTekTopsl PpPEHTreHOBCKOro wu3iydeHus. CrnocoObl pPEeHTreHO-(IyopeCclieHTHOTO aHalIu3a.
KadecTBeHHBIN aHanu3, CUrHATypHbI aHanu3. KonnyecTBEHHBIH aHanmM3, CHOCOOBI ydyeTa
MaTtpuyHoro d¢¢exkra, BHYTPEHHUW © BHEMHHWN cTaHaapT. OOJacTH WCHOJb30BaHUS U
npeumMyiectsa POnA.

Penmeenosckas ¢pomosnexmponnas cnekmpockonus (P®IC). OcHOBHOE ypaBHEHHE
doroaddexra. Bun ¢orosnekrpoHHoro crekrpa, o0o3HaueHHe JUHUN. Bo3MoxkHOCTH MeToaa
P®OC, rnyOuna aHanuza. XUMHYECKUH CIBUT, WACHTU(UKAIMS (DYHKIMOHAIBHBIX TPYII U



AIIEKTPOHHBIX cocTossHUM. Oke-3dpdexr, Oxe-anMeKTpOHHAsT CHEKTPOCKOMUS. Y CTPOHUCTBO
CIEKTPOMETPA, MOATOTOBKA 00pa3LloB s UccieqoBaHus. IHTeppeTaus CleKTpoB.
9. Tekymuii KOHTPOJIb MO TUCIHUTLTHHE

Texkymuil KOHTpOJb MO AWCHUIUIMHE MPOBOAUTCS IYTEM KOHTPOJIA IOCEHAEMOCTH,
IPOBEICHUS OINpOca Tepel BHIMOJIHEHUEM JTa0OPaTOPHBIX PadOT, 3aIIUThl MPEACTABICHHBIX O
HUM OTYETOB U (uKcupyercs B GopMe KOHTPOJIBHON TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTEPUU OLICHUBAHUSA l'[pOMe)KyTO'{HOi/i aTTeCTallumn

Bunel kouTpOs, popma nposeneHus, GopMUpyeMble KOMIIETEHIIUU

Nupukarop
Ne
i Bua korTpons dopmMa KOHTPOJIS C(bOpMI/IpOBaHHUBIX
KOMIICTCHIIMI

1 Texymmit 3aIuTa OTYETOB ITOCE KaXKIOU HNOIIK-2.1

BBIIIOJTHEHHOM 1a00paTOpHOIl pabOThI NOIIK-2.3

HOIIK-2.4

2 Py0exnblii TectupoBanue NOIIK-1.1

(006o0maroImii) HNOIIK-1.2

HOIIK-1.3

3 [IpomexxyTouHbIN 3auer 17 Henens

Texkymuil KOHTPOJb BIMSET HAa IPOMEKYTOUHYHO arTecTauuto. CTyIEHTbI, KOTOpBIE
BBITIOJIHWIIM BCE J1abopaTopHble pabOThl M MPHU 3aIIUTE OTYETOB IMOJYYWIH OICHKY HE HIKE
«YAOBIETBOPUTEIHHO)» JOMYCKAIOTCS K TECTUPOBAHUIO.

TectupoBanue ocymiectBisercs B cucreme Moodle. Bce TecroBbie 3amanus, B
COOTBETCTBUE C TEMaMU Kypca, CrpynnupoBaHbl B 5 kareropuil. CTyIeHT AOJKEH OTBETUTH B
teueHue 50 MUHYT Ha 25 ClIy4ailHO BBINAIAIOIIUX BOIIPOCOB M3 OaHKa JTaHHBIX.

[IpuMepHBIi IepeyeHb BOIIPOCOB TECTA:
Bonpoc Mel. Ha pucyHke IpHUBEACHAa ONTHYECKAs

cxema crektporpada ... D
L,
1. MudpaxamonHoro L,
2. TlpusmeHHoro \
3. Konnumaroproro N Q
4. KomMOMHHPOBaHHOIO \

Bonpoc Ne2. OxpallileHHBII pacTBOP MOMECTHIIN B KIOBETY € TOJIIIMHON CBETONOIIOUIAIOIIETO

cinost 1em, £ =10, KakoBa onTudeckas MIOTHOCTh PacTBOpa ¢ KOHIEHTparueit 110 monw/n?
1. 100 2.0,1 3.0,01 4.10

Bonpoc Ne3. Usnydenne ¢ amuHO# BoHb! 9-10™° cM oTHOCHTCS K. ..

1. Buaumoii obiacTu criekTpa 3. UK-ob6nactu criektpa
2. Y®-o6macTu cuekTpa 4. MB-u3nyuenuto




Bonpoc Ne4. Ha pucyHke npHuBe/ieHa CXeMa aTOMHO-a0CcopOLIMOHHOTO criekTpomerpa. Homepom
2 0003HaueH:

1. Hcrounuk Bo3OYKICHUS 1
2. MoHnoxpoMarop
3. IlpuemHuuk cBera
4, HCcTOYHUK aTOMH3ALNU
[IIkana olleHUBaHUS PE3yIHTATOB i -
TECTUPOBAHUS
OreHuBanue
OTBETOB HA BOIPOCHI <20 20-29 30-39 40-30

TecTa B Oayurax

Cdopmuposannocts | He chopmupo- | ChopmupoBanst | Chopmupoansl | ChopMupoBaHbI

KOMIIETCHIIMH BaHBbI (dparMeHTapHO YaCTUYHO IIOJIHOCTBIO
IToBTOpHOE
PexomennoBano 3aueT-aBTOMAT 3aueT-aBTOMAT | 3adeT-aBTOMAT
TECTUPOBAHUE

3ayer B NMATOM ceMecTpe IOJY4alOT CTYICHTHI, BBIIOJHHBILKE BCE J1a0OpaTOpHBIE
paboThl, 3aIIMTHUBILME OTYETHl HA OLEHKY HE HUXKE «yAOBIETBOPUTEIbHO», HaOpaBIIME 3a
BBINOJIHEHHE TECTOBOTO 3a7iaHus He MeHee 20 6asuioB.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJIEKTPOHHBIN yueOHBIN KypC 110 AUCIUILIMHE B 3JIEKTPOHHOM yHUBepcuTete «Moodley
- https://moodle.tsu.ru/course/view.php?id=22928

0) OLieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M MPOMEKYTOYHOW aTTECTallUH I10
JOUCLAIIINHE.

B) [Inan 1abopaTOPHBIX U MPAKTHYECKUX 3aHATHUH 110 TUCIHUILIHHE.

r) Metoauueckue ykazaHus 1o MPOBEJICHUIO Ta0OPATOPHBIX padoT.

1) Meronndeckue yka3zaHHsl [0 OpraHU3alUU CaMOCTOSITEIbHON paboThl CTYIEHTOB.

12. Mlepeyens y4ueOHOii TuTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas TUTepaTypa:

— B. 1. BacunbeBa CriekTpaibHbIE METO/IbI aHAIN3A: MPAKTHYECKOe pyKoBoAcTBO / B. 1.
BacunneBa, O. @. CtosHosa, U. B. lllkytuna, C. 1. Kapmnos. — CII6. —Jlanb, 2021. — 416 c.

— B. U. Ctpynun Atomuas cnekrpockonus / B. . Crpynun, H. H. Crpynuna, b. T.
baiicoa. — Omck : PUO OI'Y, 2013. — 104 c.

— 3. Mapuenko, Meroasl cnektpodporomerpun B Y® u Bumumon oOJacTax B
Heopranuuyeckom ananuse. — M. : bunom. JlaGopatopus 3nanuii, 2014. — 711 c.

— Cobonesa O. A. PentrenoduyopeciieHTHbIM MeTOJl aHanu3a // Mollofexxp B HayKe U
TBOpYecTBE. MaTepualibl MeX1YHAPOJHON HAYYHO-TIPAKTHUECKOW KOH(pEpEeHIIMN 00yYaroInuXCsi:
COOpHHK Hay4YHBIX cTaTel: COOPHHMK Hay4HbIX cTaTell: B 2 yacTsax. [ KenbCKuil rocy1apcTBEeHHbIN
yHuBepcuteT. 2016 .

—Ilentun 0. A., Bunikos JI. B. ®u3nueckue MeToApl UCClieI0BaHUSA B XUMUH. — M : Mup,
2003.

— 10. A. Ilentun, I'. M. Kypammmua. OCHOBBI MOJIEKYJISIPHOM CHEKTPOCKONHUU: YY.
nocobue / M.: Mup: BUHOM, JlaGopatopus 3nanuii, 2008. — 398 c.

— baxtnapoB A. B., CasenbeB C. K. PertrenodayopeciieHTHbIN aHAIH3 MUHEPATHLHOTO
coipbst. CII6 : Uzn-Bo CII6 yu-Ta., 2014. — 132 c.

— OtmaxoB B. 1., [lerposa E. B. MeTon 1yroBoit aToMHOM CIIEKTPOMETPHH C
MHOT'OKaHAJIbHBIM aHAJIN3aTOPOM SMUCCHOHHBIX CIIEKTPOB (Y 4eOHO-METOANYECKOE TTOCOOHE).
Tomck : PUO TT'Y. 2014. - 75 c.



— OrmMmaxoB B. U., Ilerposa E. B., Kucenera M. A. CieKTpOCKONIMYECKUE METOIbI
aHanuza. YueOHnoe nocooue. Tomck : PUO TT'Y, 2010. — 149 c.

0) IOTIOJIHUTEIbHAS JTUTEPATYpa:

— IlymbimeB A. A. ATOMHO-a0COpOIIMOHHBIN CTIEKTpaNbHbBIN aHamu3. — M. : Texnocdepa,
2009. — 782 c.

— XKykoB A. ®. Ananutuueckass xumus. Ousznyeckne u GU3NKO-XUMHUUECKUE METOJIBI
aHanm3a (MEeKTPOHHBIN pecypc) — M. : MI'Y, 2017. — 250 c.

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

— Anos H. B., JlasoB M. A., Umenko A. A. PeHtreHoBckas (OTO3JIEKTpOHHAsS
cnekTpockonus. Yueb. noco6. (Mock. roc. yH-T TOH. XuM. TexHoi.). M : MUTXT. 2013. — 66 c.

B) pecypchel ceTtu HTepHeT:

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

— http://sun.tsu.ru/limit/2016/000385853/000385853.d]vu oHaiiHOBBIE Y4eOHO-
METOANYCCKUEC MAaTCPUAJIBI 11O KYPCY «Duznueckue METOJbI UCCICAOBAHUI,

— http://edu.tsu.ru/eor/resourse/557/tpl/index.htm|— onnaitHoBbIe yueOHO-METOAMUECKHUE
MaTCpHraJibl 110 KYypCy «Du3uyeckue MCTOAbI MCCJICAOBAHUA,

— http://edu.tsu.ru/eor/resourse/557/tpl/index.htm| ®usnko-xuMuyecKkre METOIbI
aHanuza. Y4yeOHo-meroanueckuit komiuiekc (YMK).

— http://www.vmk.ru/product/programmnoe_obespechenie/atom.html ITporpammuoe
o0ecIrieueHre aTOMHO-DMHUCCHOHHOIO CIICKTPAJIbHOI'O aHaJIrk3a. HporpaMMa «ATOM»

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

a) JIMOCH3UOHHOC U CBO60,I[HO pacupocCcTpaHiaACMOC IIPOIrpaMMHOC o0ecrieueHue:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Bxirtouaet 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);

— y0aMYHO AOCTYIHBIE 0Onaunble TexHonoruu (Google Docs, SInnexc auck u T.1.).

0) nH(hOpMaIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTajior Hayunoi O6ubaoTeKku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynpsranT crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYECKOe odecrieyeHmne

AymuTopun AJist IPOBEICHHSI 3aHATHH JIEKITMOHHOTO THIIA.

AynuTopuM JUIS TPOBEAEHUS 3aHATUH CEMHHApPCKOTO THIA, HWHIMBUAYAJIBHBIX H
TPYIIIOBBIX KOHCYJIBTAINH, TEKYIETO KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTaIUH.

[Tomerienust 1ss caMOCTOSITENFHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTu MHTepHeT, B AJIEKTPOHHYIO WH(GOPMAIMOHHO-00pa30BaTEeIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

— maboparopHas aynutopus (Ne 213, 6-ro yuebHoro xopmyca TI'Y)

— criekTpaibHas gabopatopus (Ne 319, 6-ro yuedHoro kopmyca TI'Y)

— maboparopuss HUJI MOC TT'Y (Ne 419, 6-ro yuebnoro kopiyca TT'Y)
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Bce mabGopaTopuu oOcCHalleHbl BBITSDKHBIMU IMIKadamu, CTEKISSHHOH u (dapdopoBoit
1ab0paTOPHOM MOCYA0N, U3MEPUTEIBHBIM HHCTPYMEHTOM (BEChI, TepMOMETpHI, pH-MeTpr1, Y O-
cnekrpodoromerp u T.1.). Kpome Toro, B maboparopusix ©MeeTcs HarpeBaTelibHOe 000pyI0BaHNe
(3TEKTPOIUTUTKY U TEPMOCTATUPYIOIIHE MKadbl), U IPYroe 000pyI0BaHHE.

VYyebnslii mpomecc 1o  AuCHUIUIMHE — «DU3MYECKHE  METOAbl  UCCIEIOBAHUS»
MOJIJICP’KUBACTCS] CAMBIM COBPEMEHHBIM 000PY0BaHUEM:

— AaTOMHO-’MHCCHOHHBIA crnekTpomeTp "I'pana" ¢ MHOrokaHaJIbHBIM aHAIM3aTOPOM
SMUCCHOHHBIX CIIEKTPOB B KOMILIEKCE C mojauxpomaropoMm «Poymanna» U TeHepaTtopoM
«Besysuit», Poccust, HITIO «OnTosnekTpoHuKay.

— nu(paKIMOHHBIA aTOMHO-IMUCCHOHHBIN crektpomeTp JDC-452, coBMemieHHBIH ¢
MADC;

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

— aroMHO-a0bcopOimonHbii ciekrpometp SOLAAR S2 Thermo Electron Corporation;

— aHanutrdeckue Beckl AJIB-200;

— criektpometp EDX Pocket Series (Skyraylnstrument, KHP)

15. Uudopmanusi o pazpadboTunkax

OtmaxoB Brnaaumup Wnbud, KoKTOp TEX. HayK, mpodeccop, Kadenpa aHAITUTHICCKOM
xumMun  HanmoHanbHOro HccinenoBaTesibckoro TOMCKOro rocylapCTBEHHOIO YHUBEPCUTETA,
npodeccop.

N3aak Tarpsina VBaHOBHA, KaHJ. XUM. HayK, JIOLIEHT, Kadeapa aHAIUTUYECKOM XUMUU
HanmonaneHoro uccnenoBaTenbckoro TOMCKOro rocyapcTBEHHOTO YHUBEPCUTETA, JOLEHT.



