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

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-1 CrnocobeH aHanM3UpPOBaTb M HWHTEPIPETUPOBATH PE3YIbTATH XUMHYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUN 1 U3MEPEHU.

OIIK-2 Crioco6eH mpoBOAMUTE C COOMIOCHUEM HOPM TEXHUKH 0€30IaCHOCTH XUMHUYECKHH
9KCIEPUMEHT, BKJIIOYAsi CHHTE3, aHAJIU3, U3Y4YEHHE CTPYKTYPhl U CBOMCTB BEILIECTB U MaTEPUAJIOB,
UCCIIEIOBAHKE IIPOLIECCOB C UX YYACTHEM.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETCHIIUM:

NOIIK 1.1 CuctematusupyeT U aHaJIU3UPYET Pe3yJIbTaThl XUMUUECKUX SKCIIEPUMEHTOB,
HaOJIOIEHUH, N3MEPEHUH, a TAK)KE PE3YJIbTATHI PACYETOB CBOMCTB BEIIECTB U MATEPUAIOB.

HOIIK 2.1 Paboraer ¢ XMMHYECKMMHU BELIECTBAMHU C COOJIOACHHEM HOPM TEXHUKHU
0€30I1aCHOCTH.

NOIIK 2.3 TIpoBoauT cTaHJapTHbIE ONEpaluu JUid ONpEAENeHUS XUMUYECKOTOo U
(ha30BOro cocTaBa BELIECTB U MATEPUAIOB HA X OCHOBE.

NOIIK 2.4 TIpoBoauT UCCIEI0BAHNS CBONCTB BEIIECTB U MAaTEPUAJIOB C UCIIOJIb30BAHUEM
CEepUHHOT0 HAYYHOTr'0 000py/10BaHUS.

2. 3azlaqn O0CBOCHMUSA NUCHUIIJINHBI

— OCBOUTh  TEOPETUYECKHE  OCHOBHI  (PU3MUECKUX  METOJOB  HICHTHU(UKAIINH,
KOJTMYECTBEHHOTO aHAJIN3a U UCCIICIOBAHMUS.

— Hayuuthcs ocymiecTBiasTh BHIOOP BapHaHTOB (PHU3UUECKUX METOJIOB JIJISl HCCIICIOBAHUS
COCTaBa BEIIECTB.

— Hayuutbcsi mpuMEHATHh cepuitHOe 000pYyIOBaHWE, OBJIAJIETh TEXHUKOW HCCIEIOBAHUS
BEIIECTB CHEKTPOCKOMNYECKUMH METO/IaMU.

— Ilonmy4yuTh HaBBIKM HMHTEPIPETALUU CIEKTPOrPaMM, MOCTPOEHHUS TPagyHpPOBOYHBIX
rpagukoB, 0OpabOTKM aHAJTUTHYCCKUX CUTHAJIOB C TIOMOIIBIO aBTOMATH3WPOBAHHBIX
MIPOrPaMMHBIX KOMIUIEKCOB JIJIsl pEHICHHs] KOHKPETHBIX aHAIMTHYECKUX 3aj1ay.

3. MecTo THCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHO NMPOrpaMMbl

Juctunmuna otHOcUTCes K bioky 1 «/ucuurmmuab (MOTyn)».
JlucummiuHa OTHOCHUTCS K 4YacTH o0O0pa3oBaTeIbHOM IPOrpaMMbl, (QopMHpyeMOn
ydacTHUKaMU 00pa30BaTeNbHbIX OTHOIICHUH, SBJIIETCS 0043aTeIbHON ISl U3yUYCHHUSI.

4. Cemectp(bl) ocBoeHusi U GopMa(bl) MIPOMEKYTOUYHOMH aTTeCTALMHU MO JUCIUIIMHE

[IaTe1il cemecTp, 3a4eT

5. BxogHble TpeOoBaHus 1JIs1 0CBOEHHSI T CIHILTAHBI

Jlisi  yCHEIIHOTO OCBOGHHS JTUCHHUIUIMHBI TPEOYIOTCS pe3yJbTaThl OOyYEHUS I10
CIICAYIONIMM JIUCIMILTMHAM: HEOPraHWYeCKas XUMUs, aHAJUTHYeCKas XHUMUS, OpPraHUuYecKas
XuMus, pusndeckas xumMus, pU3uka.

6. SI3bIK peajau3anuu

Pycckuit

7. O0beM IUCHUILIAHBI

OO61as TpyA0eMKOCTh AUCHUILINHBI cocTaBmseT 3 3.€., 108 yacoB, U3 KOTOPBIX:
-neKnuu: 16 4.

-nmabopatopHsle: 32 4.

-IpakTHYeCcKue 3ausaTus: 16 u.



B TOM YHCJIE ITPAKTUYECKasl TIOATOTOBKA: 48 u.
O0beM caMOoCTOSTENBHOM pabOTHI CTyIEHTA ONpe/IesieH YIeOHBIM IIIIaHOM.

8. Coz[epmalme AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHO€ 110 TEMaM

Tema 1. OOmas xapakTepucTuka (GHU3UYECKUX METOJIOB aHajdM3a M HCCICIOBAHUS.
CnekTpockonuieckue meroabl. Kiaccudukanus CHeKTPOCKOMMYECKUX METOJ0B, UX CBS3b C
O0JIaCTSIMH ~ DJICKTPOMArHUTHOTO  CIIEKTpA. OcHOBHbBIE IapaMeTphbl AJIEKTPOMATHUTHOIO
U3JTy4eHUs. DTabl pa3BUTUS U 00JIACTH IPUMEHEHUSI CIIEKTPOCKOIIMYECKUX METOIOB.

Tema 2. Meron atoMHO-3MucCHOHHOM criekTpockonuu (ADC).

Teopemuueckue ocnosvl memooa ADC. CTpoeHue 3IEKTPOHHBIX 000JI0YEeK aTOMOB U MX
BJIMSIHUE HA XapakTep crekrpa. MexaHn3M BO3HUKHOBEHUS CIIEKTPOB. CBsI3b MEXAY CTPOCHUEM
CIEKTpa M TOJIOKEHHEM JJIeMeHTa B nepuoanyeckor cucreme J[.MI. Menneneesa. Kparkue
CBEZIEHUs 00 ONTHYECKUX CIIEKTpax aTOMOB, MOHOB U MoJieKy:. [Ipuposia MoneKyIspHbBIX MOJI0C
u crutomHoro cnektpa. lllupuna u popma cekTpanbHbIX TMHUMN.

OcHo8bl KOMUYEeCMBEeHH020 AMOMHO-IMUCCUOHHO20 aHanu3d. VIHTEeHCUBHOCTh aTOMHBIX
CHEKTPAJIbHBIX JUHUM. 3aBUCUMOCTb MHTEHCUBHOCTH AaTOMHBIX CHEKTPAJbHBIX JHHHUHA OT
TeMIIepaTypbl, (CaMOIOIJIOIIEHNE, CaMOOOpallleHne), KOHIIEHTPAlUY U SHEPTUU BO30YKICHHUSL.
VYpaBHenue bonbimana. CriocoObl OLEHKH TEMIEpaTyphl IUIa3Mbl, KOHIEHTPALIUU AJIEKTPOHOB,
CTETNIeHH HOHM3AlMM, BPEMEHU TNpeObIBaHHS aroMOB B 30HE pa3psga u KodpduiueHTta
WCIOJIb30BaHUs Mapa. BiusHue MOHM3alMu aTOMOB Ha MHTEHCHUBHOCTH CHEKTPAJbHBIX JIMHUN
MeTop! KOJMYECTBEHHOT0 aHalli3a: METO/l IPpayupOBOYHOTO rpaduka, MeTo1 J00aBOK.

HUcmounuxku 6030yscoenus cnekmpos. MexaHU3M BO3HHUKHOBEHHUS M TOJACPKAHHS
AIIEKTPUYECKUX DPA3PSIOB, XapaKTEPUCTHKA HUCTOUYHHUKOB BO30YXKIEHMS (IyroBOM pasps: ayra
MIOCTOSIHHOTO TOKA, JTyra IepeMEHHOro TOKa, MIa3MOTPOH; UCKPOBOU pa3psil: KOHIEHCHPOBAHHAS
u ynpasisieMas uckpa). Crnoco0bl cTabUIM3aluy JyroBOro U HCKPOBOTo pa3psaoB. [louslii katon,
Ja3ep - CXeMbl W NpUHUMN JAedcTBus. [lnamsl, MHOIYKIMOHHO-CBsI3aHHAas Iuia3Ma. MCTOYHMKM
BO30yxk/eHus crnektpos «BesyBuit» u «lllapoBas MoJHMS», UCHONB3yEMbIE B CIIEKTPAILHOM
komiuiekce «I'pangy ¢ MADC.

Tunvr cnekmpanvhvix npudoopog. Cnocobwl pecucmpayuu cnekmpa. KpapueBble H
T paKIMOHHBIE CIEKTPOMETPHI. VX XapakTepucTHKH (UCTIepCHs, pa3peliarorias CliocCOOHOCTD,
ceerocuna). CrmocoObl ocBemenust 1menu. CrocoObl perucTpari  CIeKTpa (BU3yalbHBIH,
¢dororpaduueckuii, poroznekrpuueckuii). PoTo3aeKTpUUECKUEe TPUEMHUKHU: TUITBI TPUEMHHUKOB,
OCHOBHbIE CBoMcTBa (hoTodneMeHToB. MDoToymMHOokuTenu. IlpuHinun padoTsl (GoToanoIHON
JUMHEWKH Ha KpeMHHeBbIX Kpucramiax. Ilommxpomarop «Poynanmy. IlporpaMMHbIil KOMITIEKC
«ATtom». IIpoBeneHHe KadecTBEHHOI'O CHEKTpalbHOro aHanu3a. IloctpoeHue KaamOpOBOUHBIX
rpa¢ukoB. IlpoBeneHHE KOIMUECTBEHHOrO CIEKTPAJIbHOrO aHaiuza. OnTUMH3aLus YCIOBHH
IIPOBEICHUS CIIEKTPAILHOIO aHAJIN3a C IOMOILBIO IPOIPAMMHOI0 KOMILIEKCA «ATOM.

Memoo amommno-smuccuonnotl pomomempuu niamenu. TeopeTUUECKHE OCHOBBI METO/A.
[IpuHnunuaneHas cxema IUlaMeHHoro ¢oromerpa W npuHuMn JeiictBua. OcobeHHoCTH
IUIAMEHHOI'0 HMCTOYHMKA aTOMM3allMu M BO30yXJeHMs. BiusHue cocraBa roprodeil cmMecu Ha
Temnepatypy IutameHd. CTpyKTypa IUIaMEHH, MpPOLECChl, MPOTEKAoIIUe HpPU paclbUICHUU
a3po3osst. DaxkTopbl, BIMAIOIIME HA Pe3yJsbTaT IUIAMEHHO-()OTOMETPUUYECKUX OIpeIesICHU.
OO6nactu npuMEHEeHUs METOA.

Tema 3. MeToibl aTOMHOM U MOJIEKYJISIpHON a0COPOLIMOHHOM CIIEKTPOMETPHH.

Memoo  amommno-abcopoyuonnou  cnekmpomempuy. OCHOBHbIE  TEOPETHYECKUE
MIOJIOKEHMsI, UICTOYHUKH B030yxaeHus. Metoq AAC ¢ miaMeHHBIM HCTOYHMKOM aTOMH3AIUU.
VHTEHCUBHOCTD CHEKTPAJIBHBIX JIMHUM U BIMSHUE HA MHTEHCUBHOCTH TEMIIEPATYpPbI ILIAMEHH,
CTENIEHH MOHM3ALMM aTOMOB, IUCCOLMALMK MOJeKyJl. IIponeccsl, nporekarmue B MI1a3MEHHON
30He. MeToJpl KOJIMYECTBEHHOIO aHaiu3a. TeopeTHdyecKkue OCHOBBI aTOMHO-a0COPOIMOHHOTO
MeToza. YcinoBHs 00pa30BaHUs MOTJIOIIAOLIETO CII0s], MOTJIOIEHHE CBETOBOM SHEPrUl aTOMaMH,
(dbopMHUpoBaHME aHATUTUYECKOTO curHajid. CBs3b ONTHYECKOH IUIOTHOCTH C KOHIEHTpauuein
2JIEMEHTA B Iu1aMeHu. [Tomexu, BiaMsiHUE cocTaBa pacTBOpa Ha pe3yJibTaThl n3MepeHus. OCHOBHbIE



Y3716l aTOMHO-a0COPOIIMOHHOM yCTaHOBKU. VICTOYHHUKY M3ITy4eHUs, aTOMU3ALHS, CIICKTPAIbHBIC
npuOOpsl. MeTosbl KONMMYECTBEHHOrO aHaiu3a. UyBCTBUTEIBHOCTh aTOMHO-a0COPOIIMOHHOTO
METO/1a.

Monexynapnas abcopoyuonnas cnekmpockonusi 8 euoumou u Y@ obnacmsax. Obmas
XapaKTEPUCTHKA, BOBMOXKHOCTH METO/1a. 3aKOHBI MOTJIOMICHHS 3JIEKTPOMArHUTHOTO U3JTyUYCHUS.
[IpuunHbl oTkKIIOHEHHMsT OT 3akoHa byrepa-Jlambepra-bepa. ®uznko-xumuueckue ycloBuUs
oOpa3zoBaHus (HOTOMETPUPYEMBIX AaHATUTHICCKUX (opM. TUIIBI COCAMHEHHM, UCIIOJIB3YEMbIX B
crektpodoTroMeTpur. BhIOOp ONTUMAIBHBIX YCIOBHM OINpeAeiCHHS. YCTpaHECHUE BIUSHUS
COMYTCTBYIOIIMX KOMITIOHEHTOB. AMIaparypa U METOJIbl U3MEPEHUS BEJIMUNH, XapaKTEPU3YIOIIUX
ceeronoryonmenue. I[IpakTudyeckoe NpPUMEHEHHE METONA. IS PEUICHUs aHATUTUYECKUX U
(U3NKO-XMMHYECKHX 33/1a4.

Tema 4. JIpyrue coBpeMeHHbIE METOBI.

Memoo macc-cnekmpomempuu. Tlporieccbl MOHU3ALKUK U IPUHIMITHAIIBHBIE CXEMBbI Macc-
crekTpomMeTpoB. Monuzamus aToMoB U MoJiekyl. [Iporiecc noHu3amuu U TUIIBI HOHOB. MeTo b
noHu3auu. [IpuHIMIHANTBHBIE CXEMbl MAacCC-CIEKTPOMETPOB. MAarHUTHBIH Macc-CIIEKTPOMETD.
Junamuueckue  Macc-crieKTpoMmeTpbl.  CHEKTpOMETp  HMOH-LIMKJIOTPOHHOIO  pEe30HaHCca.
[Ipumenenne Macc-cnekrpomeTpun. WneHTuduxauss u yCTAaHOBJICHHE CTPOCHHUS BEIIECTB.
OnpeneneHrne MNOTEHUUAIOB HOHU3ALMM MOJIEKYJl W TOsBIeHUS. Macc-criekTpanbHbie
TEPMOJIUHAMHUYECKHUE UCCIIEIOBaHMUSI.

Tema 5. Mcnonp30BaHNE PEHTTEHOBCKOTO U3JIYyUYEHUS U1 aHAIIM3a COCTaBa M CTPYKTYPBI
BEIIECTB.

Teopemuueckue ocnogvl mMemooa. Bunpl n3nyueHust U ero xapakTepucTuku. OCHOBHbIE
BUJIBI TEepexoZoB B Mojekynax. Kiaccudukanus MeTo0B HCCIIEOBaHMS HAa OCHOBE BHJIOB
MEPBUYHOTO W BTOPUYHOIO Iy4YKa, HA OCHOBE YHEPTUU 30HIUPYIONINX YACTHUIl U MO XapaKTepy
B3aMMOJICCTBHI 30HIUPYIONIMX MYYKOB M MOJIEH C BemecTBoM. ['eHepaius peHTT€HOBCKOTO
U3ITy4yeHUs. YCTPOHCTBO PEHTIeHOBCKON TpyOKH, (MIbTpalys PEeHTTEHOBCKOTO H3JIyYEHHS.
[Iporiecchl  B3aMMOACMCTBHS PEHTIEHOBCKOTO M3JIYYEHHS C BEIIECTBOM. 3akoH Mo3iu.
dotordpdexr, ceuenue ¢dotoddpdexra. JlnmmHa  CBOOOTHOTO  MpoOETa  AIEKTPOHOB.
besbznydarensHbelii iepexos, (UIyOpeCHeHTHBIM BBIXOA. YTpyroe (p37eeBCKOe) paccesHHe.
Oddext Komnrona. MeToapl peHTT€HOBCKOTO aHAIH3a.

Penmeenogpnyopecyenmnuviti  ananuz  (P®@nAd). PentrreHoBckas — diyopectieHus,
0003HaUCHWE  PEHTICHOBCKHX  JIMHUH. Annapatypa,  ucnoisdyemas B PDIA.
DHeproAuCIepCHOHHbIE U BOJHOBBIE (ITOCIEAOBATEIbHbIE U MHOTOKAHAJIbHBIE) CIIEKTPOMETPHI.
JleTeKTOpbl PEHTreHOBCKOTO wu3iydeHus. CrnocoObl pPEeHTreHO-(PIyOpecleHTHOrO aHalIM3a.
KauecTBeHHbI aHaNM3, CUTHATYpHBIM aHamu3. KoiaudecTBEHHBIN aHanu3, CIOCOOBl ydera
MaTpuyHOro »sQdexra, BHYTPEHHMH U BHemHWUN crapaapT. OOnacTH HCHOJB30BaHUA U
npeumyiiectsa POnA.

Peumeenosckas gomosnexkmponnas cnexmpockonusi (P@3C). OcHOBHOE ypaBHEHUE
dbotoapdexra. Bua ¢orosnekTpoHHOro criekrpa, o003HaueHue JUHUN. Bo3MokHOCTH MeTona
P®OC, rinybuna ananuza. XUMUYECKUl cIBUT, UACHTU(DUKAIMS (QYHKIMOHAIBHBIX TPYMNI U
ANEKTPOHHBIX cOCTOSHUU. Oxe-3pdext, Oxke-dTeKTPOHHAS CIIEKTPOCKONHUS. Y CTPOMCTBO
CIEKTPOMETpa, MOAr0TOBKA 00pa31oB 1j1s uccleaoBanus. IHTepnpeTalus CieKTpoB.

9. Texymuii KOHTPOJIb N0 AUCHUILIHHE

Tekymmii KOHTPOIb MO JUCHUIUIMHE MPOBOAUTCS ITyTEM KOHTPOJS IMOCEIIAeMOCTH,
MPOBEJICHHs OIPOCca Mepe/l BHIMOIHEHUEM JIA0OPATOPHBIX PadOT, 3allUThI MPEACTABICHHBIX I10
HHM OTYETOB U (pUKCHpyeTCsi B popMe KOHTPOJIBHOI TOYKH HE MEHEE OIHOTO pa3a B CeMeCTp.

OreHOUHBIE MaTepuajbl TEKYIIEro KOHTpOJsl padMmemnieHsl Ha caiite TI'Y B pasmene
«udopmarms 06 odpasoBatenbHOi mporpamMmey - hitps://www.tsu.ru/sveden/education/eduop/.



10. HOpﬂ)IOK NMPOBECACHUA U KPUTEPUHU OLICHUBAHUS l'lpOMe)KyTO‘lHOﬁ arrecranmuun

3auer B MATOM CEMECTpe MPOBOAMUTCS NMHCbMEHHO B (popme TecTa. DK3aMEHAIIMOHHBIN
OUJIET COACPKUT 25 TeCTOBBIX BOMPOCoB. IIpogomkurensHOCTh 3a4eTa 1 gac.

OI_IGHO‘-IHBIC MaTCpuajibl I IPOBCACHUSA HpOMe)ICYTOqHOﬁ arTreéCTallu pasMCUICHbI Ha
caiite TI'Y B pasmene «Mupopmanus 00  oOpa3zoBaTelbHOM  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAUYECKOE O0ecIeueHne

a) DJIEKTPOHHBIN YUEOHBIN KypC 1O TUCIMILINHE B 3JICKTPOHHOW 00pa30BaTeIbHON Cpe/ie
- https://Ims.tsu.ru/enrol/index.php?id=22928

0) OLleHOUHBbIE MaTepHallbl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTallMy I10
TUCLMILINHE.

B) [1nan nmpakTH4ecKuX 3aHATUH MO JUCLUILIMHE.

r) MeTtoauyeckre yka3aHus 1o MPOBEICHUIO JIA0OPATOPHBIX padoT.

1) MeTtonuyeckue yka3aHusl 10 OpraHu3aliii CaMOCTOSITEIbHON pabOThI CTY/I€HTOB.

12. Mlepeuens yueOHOIt TUTEPATYpPHI U pecypcoB cetu MHTepHeT

a) OCHOBHas JINTEpaTypa:

— B. . BacunneBa CriekTpaibHbIC METO/IBI aHAIHM3A: MPaKTHUECKoe pykoBoacTeo / B. U.
Bacunnera, O. ®@. CrostoBa, . B. Illkytuna, C. U. Kaprios. — CII6. —Jlans, 2021. — 416 c.

— B. W. Crpynun Atomuas cnekrtpockonusi / B. Y. Crpynun, H. H. Crpynuna, b. T.
BaiicoBa. — Omck : PO OI'Y, 2013. — 104 c.

— 3. Mapuenko, Meroasl crnektpodhoromerpurn B Y® wu Buaumon o00JacTAX B
HeopranudeckoM ananuse. — M. : bunowm. JIaboparopus 3uanmii, 2014. — 711 c.

— Cob6omneBa O. A. PenrrenoduryopectieHTHbIH MeTo aHanu3a // Mononekp B Hayke u
TBOpUecTBe. Marepualibl MeKIyHapOIHOW Hay4YHO-TIPAKTUYECKOM KOH(epeHITUU 00yUaronnXcs:
COOpPHUK HaYYHBIX CTaTel: COOPHUK HAyUYHBIX CTaTel: B 2 YacTsX. [ )KembCKHil rocy1apCcTBEHHBIN
yHuBepcuret. 2016 r.

— I[lentun FO. A., Bunikos JI. B. ®u3nueckue MeToapl UccienoBanusa B XxuMun. — M : Mup,
2003.

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

— baxtuapoB A. B., CaBenneB C. K. PenTrenodiyopeciieHTHbIN aHaIu3 MUHEPAIBHOTO
ceipbst. CII6 : U3n-Bo CIIO6 yn-Tta., 2014. — 132 c.

— OrmaxoB B. U., Ilerposa E. B. Meto 1yroBoii aTOMHOM CIIEKTPOMETPHUH C
MHOTOKaHaJIbHBIM aHAJIM3aTOPOM IMHCCUOHHBIX CIIEKTPOB (YueOHO-MeToquuecKoe nocoodue).
Tomck : PUO TT'Y. 2014. - 75 c.

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

0) IOoMONHUTENbHAS TUTEpaTypa:

— IlynbimeB A. A. ATOMHO-a0cOpOLIMOHHBIN cIeKTpabHbIN aHanu3. — M. : Texnocdepa,
2009. - 782 c.

— KykoB A. ®. Ananutudeckas xumus. Ousznyeckre u GU3NKO-XUMUUECKUE METOJIBI
aHanm3a (MeKTpOoHHBIN pecypc) — M. : MI'Y, 2017. — 250 c.

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

— Anos H. B., JlazoB M. A., Mmenko A. A. PentreHoBckas (hOTOdJIEKTpOHHAs
cnekTpockonus. Y4eb. mocod. (Mock. roc. yH-T TOH. XuM. TexHOIL). M : MUTXT. 2013. — 66 c.

B) pecypcbl cetu IHTEpHeT:


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

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

— http://sun.tsu.ru/limit/2016/000385853/000385853.d]vuU oHnaiiHOBbIE Y4eOHO-
METOJIMYECKUE MATEPHUAIBI IO KypCy «PU3NUYECKUE METObI UCCIEAOBAHUSIY;

— http://edu.tsu.ru/eor/resourse/557/tpl/index.html— onnaiiHoBbIe y4eOHO-METOAUYCCKUE
MaTepuaibl Mo Kypcy «PU3HYECKHE METObl HCCIEIOBAHUS;

— http://edu.tsu.ru/eor/resourse/557/tpl/index.htm| dusnko-xuUMHUYECKHE METOIBI
aHayn3a. Y4yeOHo-MeToanyeckuii kommieke (YMK).

—  http://www.vmk.ru/product/programmnoe_obespechenie/atom.html  ITporpammuoe
o0ecrie4eHrne aTOMHO-3MUCCHOHHOTO CIIEKTPAIbHOTO aHau3a. [Iporpamma « ATom»

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOT M

a) JIMIIEH3MOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MMPOTPAMMHOE 00€CTICUeHUE:

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

— nyOnuuHO ocTynHble oOnaunble TexHonoruu (Google Docs, SIHaekc AUCK U T.I1.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIN KaTaJjor Hayunoi O6ubnIMoTeKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DeKTpoHHas 6ubnuoreka (peno3uTopuit) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant crynenra — http://www.studentlibrary.ru/
— O6pasoBarenbHas miatgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajJibHO-TeXHHYECKOe 0O0ecneueHue

AynuTopuu Ui MPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA.

Aynutopun JUIsi TPOBEACHUSA 3aHATHM CEMHUHApPCKOTO THIA, WHIUBUAYAIbHBIX H
IPYIIOBBIX KOHCYJBTAUHN, TEKYLIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalllu.

[Tomemienus A caMOCTOSATENbHONW pabOThI, OCHAIIEHHBIE KOMIIBIOTEPHONW TEXHUKOH U
JOCTYNIOM K ceTd MHTepHeT, B 3JIEKTPOHHYI HMH(GOPMalMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAaM.

— naboparopnas ayautopus (Ne 213, 6-ro yuebHOTOo KOpiryca TI'Y)

— cniektpanbHas gadopatopus (Ne 319, 6-ro yae6Horo kopmyca TT'Y)

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

Bce maGopatopuu oOcCHalleHbl BBITSOKHBIMU IIKaamu, CTEKISIHHOW H  (apdopoBoii
1abopaTOPHON MOCY0U, U3MEPUTEIHHBIM UHCTPYMEHTOM (BeChl, TepMoMeTphl, pH-MeTpbl, Y O-
cnektpodoTomeTp u T.71.). Kpome Toro, B maboparopusix UMeeTcs HarpeBaTelibHOe 000pyA0BaHKe
(2MEKTPOIUIUTKH ¥ TEPMOCTATUPYIOLIUE MKa(bl), U Jpyroe o0opyaoBaHUE.

VYueOuplii mnpomecc 1o guciuiuinHe  «Duznueckue  METONIbl  MCCIIEIOBAHUS
MOJIIEP’KUBACTCSI CAMBbIM COBPEMEHHBIM 000PY/IOBAHUEM:

— ATOMHO-’MHMCCUOHHBIA crekTpomeTp "I'paHa" ¢ MHOrOKaHaJbHBIM aHAJIU3aTOPOM
SMHCCHUOHHBIX CHEKTPOB B KOMIUIEKCE C THoiuxpomaropoMm «PoynaHna» u reHepaTopom
«Besysuit», Poccus, HITO «OnrosnekTpoHuKay.

— IM(pakIMOHHBI aTOMHO-3MHCCUOHHBINA criektpomerp [APC-452, coBMelleHHbIH C
MADBC;

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

— atroMHO-abcopOunonHsbii ciekrpomerp SOLAAR S2 Thermo Electron Corporation;

— a"anmutudeckue Beckl AJ[B-200;


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/

— criektpomeTp EDX Pocket Series (SkyrayInstrument, KHP)

15. Undopmanus o paspadoTunkax

OtmaxoB Brnagumup WMnbeud, gokTop Tex. HaykK, mpodeccop, Kadenpa aHAIUTHIECKOH
xumun HanvoHanmpHOTO HCCIenoBaTeNbCKOro TOMCKOro rocyAapCTBEHHOIO YHHUBEPCHUTETA,
podeccop.

Nzaax Taresna VBaHOBHA, KaHJ. XMM. HayK, JIOLEHT, Kadeapa aHATUTHUYECKOW XUMUH
HannonaneHOTO MccnenoBarenbckoro TOMCKOro rocyJapcTBEHHOTO YHUBEPCUTETA, JOLIEHT.



