


1. Iesas 1 nIaHUpPYyeMBble Pe3yJbTaThbl 0CBOCHHUS M CIHUILJIMHBI (MOIYJIs1)

Iesbto 0CBOCHMSI JUCLUILUIMHBI ABIsIETC (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

—IIK-1. Ciocoben miaaHupoBaTh pabOTy M BBIOMpPATh aJE€KBATHBIE METOIBI PELICHHUS
HAY4YHO-HUCCIIEJOBATENIbCKUX 3a/1a4 B BBIOPAaHHOM 00JIACTH XUMHMH, XUMUYECKOM TEXHOJIOTUU WU
CMEKHBIX C XUMHEN HayKax.

— [IK-3. Cnioco6eH k pelieHnto npodecCHOHAIbHBIX TPOU3BOICTBEHHBIX 3aa4.

Pe3ynbraramMy 0CBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETCHIINH:

NIIK-1.1. Pa3zpabaTbIBaeT CTpaTETHUIO0 HAYYHBIX UCCIICAOBAHUM, COCTABIIACT OOLIHMIA TUIaH
U JIeTaJbHbIC IUIAHBI OTACIBHBIX CTalNN.

NIIK-1.2. BeiOupaeT 3KCepUMEHTAIBHBIE U PACUETHO-TEOPETUIECKUE METOABI PELICHUS
IIOCTABJICHHOW 3aJjaui, UCIOJIb3Ysl JOCTHIKEHUS COBPEMEHHON XUMUYECKOW HAYKH, U UCXOIS U3
UMEIOIIUXCS, MaTePUATbHBIX, HHPOPMAITMOHHBIX U BPEMEHHBIX PECYPCOB.

HIIK-1.3. Ucnonb3yeT  cOBpeMEHHOE  (PU3MKO-XMMHYECKOE  O00OpYyIOBaHHME IS
MOJIyYEeHHUsI ¥ UHTEPIPETALNHU TOCTOBEPHBIX PE3YJIbTAaTOB MCCIEIOBAHUS B BEIOPaHHOM 001acTi
XUMHUHM, XHMHYECKOM TEXHOJIOTMM WJIM CMEXHBIX C XUMHEH HayKaX, [pUMEHsA
B3aMMO/IOTIOJIHSIOIINE METO/IbI CCIIEIOBAHMUSL.

WIIK-3.1. AHanu3upyeT UMEIIHUecss HOPMAaTHBHbIE JOKYMEHTBI IO CHCTEMam
CTaHJapTU3alUU, pPa3pabOTKM U MPOU3BOACTBY XUMHYECKOH MPOAYKLUHMHM M Ipeljiaraet
TEXHUUYECKUE CPEICTBA JIs PEIIEHUS MIOCTaBICHHBIX 3a/1a4.

NIIK-3.2. IIpou3BOIUT OLEHKY MPUMEHUMOCTH CTaHAAPTHBIX W/WIM TPEIJIOKCHHBIX B
pesynabrare HHP TexHomormueckux pemieHud Ha HOPUMEHHMMOCTb C YYeTOM CHeUu(UKU
M3Y4aeMbIX MIPOLIECCOB.

2. 3aga4uy 0CBOCHHS JUCIHUILINHDI

— OcBOeHHE MaruCTpaHTOM OoJiee TITyOOKUX 3HAHHIA O B3AMMHOM BJIMSIHUH KOMITOHCHTOB
B CIOXHBIX peaJbHBIX CHCTEMax C IETbI0 VYIpPaBIeHUS aHATUTUYECKUMH TMPOIECCAMU,
pa3pabOTKH HOBBIX METOMK aHAJIN3a U UCCIICIOBAHMS.

— Hayuntbcst ycTpaHSATh WM YUYUTHIBaTh 3TO BIHUSHHE, KaK OCHOBHOW HMCTOYHHK
CHCTEMaTHYEeCKOW TMOTPENIHOCTH, OBJIAZICHWE Ha OJTOM OCHOBE METOJOJOTHeH aHamm3a |
UCCIIEIOBaHMsSI OOBEKTOB PA3TUYHONM MTPHUPOJIBI COBPEMEHHBIMH XHMHUYECKUMU U (U3HKO-
XUMHUYECKHMH METOJIaMHU.

3. MecTo aucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbI
I[I/ICIII/IHJ'H/IHa OTHOCHUTCA K q)aKYJIBTaTI/IBHI)IM JUCHUITIJIMHAM, npeajiaracTca
o0yyaroImuMcs Ha BbIOOp.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALMM 110 JUCHHUIINHE

CemecTp 3, 3auer.

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

JUis yCHEIIHOT0 OCBOEHUS JMCLUUIUIMHBI CTYACHTBHI IPEIBAPUTEIBHO 3HAKOMSATCS C
TUCIUTIIIMHAMA ~ 00s13aTeIbHOM  4YacTh  Mpo(ecCHOHANBbHOTO  OJIoKa:  HEOopraHW4ecKas,
aHaAJTUTHYECKasi, OpraHndeckas, Gu3ndeckas XUMHUs, XUMHUS BBICOKOMOJIEKYJISIPHBIX COeMHEHUH,
a TaKke C JUCHUIUIMHAMU 00s3aTelbHOM yacTH olmienpodeccuoHanbHOro Onoka: ¢usuka u
CTPOEHUE BEIECTBA.

6. SI3bIK peaju3anun

Pycckuit



7. O0beM TMCHUITHHBI (MOTYJIA)

OO6m1ast Tpy10€MKOCTh TUCIHMIUIMHBI cocTaBiseT 1 3.e., 36 4acoB, U3 KOTOPHIX:
— nexuud: 12 u.;
— npaktuyeckue 3auatus: 20 u.;
B TOM YHCJIE IPaKTU4ecKas noarotoska: 20 u.
OO0BbeM caMOCTOSTEIILHON padOThI CTY/ICHTA ONpeAeicH YICOHBIM IIAHOM.

8. Conep:xkaHue TMCUUILIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE N0 TeMaM

Tema 1. OcHOBHBIE NpUEMBl aHaJIM3a MHOTOKOMIIOHEHTHBIX OOBEKTOB (HM3MEpeHue
pa3IMYHBIX CBOWCTB, 3aBHCALIMX OT COCTaBa 0OOpasla, HM3MEPEHHE OJHOIO0 M TOr0 XKe
napameTrpa IpHM Pa3IUYHBIX YCIOBMSX, METOJ J00aBOK, MPOBEJIEHHE IPeABAPUTEIHLHOTO
paszeneHus (BbIACTICHHS), UCIIOIb30BaHUE O0Jiee CEJICKTUBHBIX METOOB aHAIN3a).

VYcTpaHeHne MelaroyuX KOMIIOHEHTOB MaCKUPOBaHUEM (CBSI3bIBAHUE MELIAIOIIEro HOHA
B NPOYHBIM KOMIUIEKC WM MaJIOpacCTBOPUMOE COEIUHEHHE O€3 OTIENIEHUs Ocalika, CO3[aHue
OJaronpusATHBIX YCIOBUN perynupoBaHueM pH, M3MeHEHHE CTEeNEeHU OKUCIIEHUS MEIIarollero
uoHa). OTzeneHrMe MeEMAIIMX KOMIIOHEHTOB Ha CTaaud MmpoOooTOopa W B Tporecce
passioxxeHus: oOpasia (CeJIeKTUBHOE PACTBOPEHHE, CEIEKTUBHOE OCAX/IEHHUE, 0CIIe0BaTENIbHOE
ocaxknenue). Knaccudukanuss mMeTonoB pasaeneHus (METOAbl, OCHOBaHHBIE HAa 0Opa3oBaHUU
HOBOH (a3bl, Mex(pa3zHOro pacupeesneHus, MeMOpaHHbIe U BHYTPU(DA3HOTO paclpeieeHus).

[IpumeHeHne ceneKTUBHBIX METOJOB JJIs aHaJIM3a MHOIOKOMIIOHEHTHBIX cUCTeM. MeToa
IUIAaMEHHON aTOMHO-a0COpOLMOHHOM criekTpoMeTpuu. OCHOBHbIE MPUHLMIBI MeToja. PU3nKo-
XUMHYECKHE MpPOLECChl B IUIaMEHU. BiusHUA 0pHU NOJYyYEHUH MU NEPEHOCE a’po30iisl, B
KOH/ICHCUPOBAHHOM (ha3ze MpH HCMAPEHMM YacTHIl (XUMMUYECKHE, CTPYKTYpHbIE, KOCBEHHbIE
BJIMSIHUS, TEIUIOBasi OJIOKMPOBKA), B ra3oBoil (aze. CriocoObl ydera, CHIDKEHHSI U YCTPaHEHUS
BiustHUM. [loaroroska npo6 k ananu3zy. OnTUMH3aLKs aHaIU3a.

Meton nyroBoit aromHO-3MHccuOHHON cniekTpockonuu (JIADC). CBa3b UHTEHCUBHOCTH
CHEeKTPAJIbHOM JIMHUM C KOHIIEHTpauueill sieMeHTa B oOnake paspaga, 3¢G¢GeKTUBHBIMU
napaMeTrpaMM IyroBOM Ija3Mbl (TeMIEpaTypa, 3JIEKTPOHHAsI KOHILIEHTpalMs) U HapaMeTpaMu,
XapaKTepU3YIOIUMH MOCTYIMJICHUE ONpPEAeIeMbIX 3JIEMEHTOB B pa3psl (CKOPOCTb HCIapeHus
U3 2JIEKTPoJa, KOd()(UIMEHT HCIOIb30BaHMs MapoB, CPeAHEE BpeMs NMpeObIBaHUS YacTHUI] B
mwiasme paspsga). PoH B cIEKTpe pas3psla, €ro pa3HOBUIHOCTU M NPUUYUHBI BOZHUKHOBEHUS.
CrniocoObl ycTpaHeHusl WM y4eTa B3auMHBIX BIUsSHHUI B MeToje ADC: yCKOpeHHOE HcapeHue
TOHKHMX CJIO€B HpOObI, (hpakIMOHHOE HCIApEHUE, HCIOJIb30BAHWE XUMHUYECKUX pPEaKIUid B
AJIEKTPO/IaX, ONTUMHU3ALMS AIIEKTPUUYECKUX MapaMeTpoB JyrOBOrO pas3psijia, BBIOOp JMHUU
CpaBHEHMs U 3JIEMEHTa — BHYTPEHHEr0 CTaHJapTa, IPUMEHEHHE CIIEKTPOCKONNYECKUX Oy(hepoB
Y HOCUTEJEH, BEIOOP CTaHAAPTHBIX 0OPA3IIOB.

Tema 2. IIpumeHeHHE XUMHUYECKHX, (U3UKO-XMMHUYECKMX M (DU3MYECKMX METOJIOB B
KOMIUIEKCHOM HCCJIEJOBAHUM MHOTOKOMIIOHEHTHBIX CUCTEM Ha IpUMepe Topda.

du3nKo-XxUMUYeckrue cBoicTBa Topha. XuMudeckuii coctaB u cTpykrypa Topda. Turmsr
TophoB, nx ocobeHHocTH. BosHbIe cBolicTBa TOpda, HaIMOJIEKYIsIpHbIe CTPYKTYphl. KucioTHo-
OCHOBHBIE CBOHCTBa Topda. OOMEHHast EMKOCTh U KOHCTaHThl HOHU3AaUHU Topda. MuHepaibHas
U OpraHuyeckas cocrapistonias Topda. KucnoTHo-ocHOBHOE COCTOSTHHE MOBEPXHOCTU Topda.
WNupukaropnelii meron. @ynkuus ['ammera.

PaBHOBecue moHHoro oomena Ha topde. MccnenoBanue n3dbUpaTeNbHOCTH Pa3IMUHBIX
nonos M"" u HedrenpomyktoB Ha Topde. I'panynsuus Topdha. Momuduimposanue Topda.
HccnenoBanne KaTaaUTHUECKOM M COPOIMOHHOM aKTHBHOCTHM Topda IO OTHOUIEHHIO K
pacTBOpPMMBIM ~ OpPraHMYEeCKMM BemiecTBaM Ha Topde. OmnpeneneHne Kod(pHHUIMEHTOB
pacrpeziefieHusi U CTENeHW HM3BJICUYEeHUsS MOHOB M BellecTB. BiusHue ycinoBuil sKcrepuMeHTa
(pH, koHIeHTpauMs, BpeMs KOHTAaKTa, Macca HaBECKH, BHEIIHHME BO3/JCWUCTBHUS) Ha CTENEHb
W3BJICUCHUS BEIIECTB W3 BOJHBIX cpell. Kunetnka moHHOro oOMeHna Ha topde. OmnpeneneHue
JUMUTHUPYIOILEH CTaJuu Mpoliecca MOIJIOMIEHUsI MOHOB Ha Topde, pacueT Kod(pPuIHeHTOB
mubdy3un U SHEPTUK aKTUBALIMHU IIpolecca.



Hcnonb3oBaHne  XMUMHUYECKHX, (U3MKO-XUMHUYECKMX M (U3UUYECKUX  METOIOB
uccinenoBanus (cnekrpogoromerpus, MWK cnekTpockomusi, 53I€KTpOHHas MHUKPOCKOIMS,
AJIEMEHTHBIM aHalu3, CUHXPOHHBIA TEPMMUECKUN aHaIU3 U JIp.) JUIsl UCCIEAOBAHUS COCTaBa,
CTPYKTYPbI U IPUPOJIbl GYHKLIHOHATIBHBIX I'PYII TOPDa.

9. Tekymuii KOHTPOJIb O AUCHUILIUHE

Texymuit kouTponb no gucuuminHe «lIpobreMbl aHanmu3a MHOTOKOMIOHEHTHBIX
CHUCTEM» MPOBOAMUTCS IMYTEM KOHTPOJIS MOCEIIaeMOCTH, 3alIUThl WHIUBUIYAIIBHOTO 3a/IaHUs U
¢bukcupyercs B GopMe KOHTPOJIbHON TOYKH HE MEHEE OJTHOTO pa3a B CEMECTp.

10. HOpﬂ)IOK MMPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

3ayer B TpeTheM ceMecTpe MPOBOJAUTCS B MUChbMEHHOW (opme mo Owieram. buser
COJICPKHT JBa TEOPETUYECKHX BoIpoca u 3aauy. [IpomgomkurensHOCTh 3a4era 1,5 yaca.

JIBa 3aaHusl TEOPETUUECKOIO XapaKkTepa HOCAT MPOOJIEMHBIN XapakTep U IpearnoiaraloT
CHHTETHYECKHE OTBETHI B pa3BEpHyTOi popme, mposepstomume MIIK-1.1, UTIK-1.3, UIIK-3.1 u
UIIK-3.2.

Tperbe 3amanme — pacuéTHas 3amava. BeIoMHEHHWE TAHHOTO 3aJaHUs TPEaNoiaracT
npoBepky komnerenuuu MIIK-1.2. TlpuBoautcs perieHue 3agadyd U KpaTkas HHTEpIpETarus
MOJyYEHHBIX Pe3yJIbTaTOB.

[IpumepHbIe BapuaHThl OUIIETOB:

Buier Ne4

1. Yewm oOycioBineHa MUHEpadbHas U OpraHuydeckas coctasisitomue Topda? Kakue meroab
MO3BOJISIOT UX ONPEAeNUTh? 3a CYET KaKMX IMOJIOKUTEIBHBIX CBOWCTB TOp(ha ero MOKHO
monupunuposars? Kakyro nenb mpu 3ToM mnpecnenyror? Ilo kakoit mpuuumne Topd
rpanynupyoot? UTo a8 3T0ro UCnoiab3yroT?

2. Kakue xumuueckue peaklud, MPOTEKAIIMe B OJEKTPOJax, MOTYT OKa3aTh
CYIIECTBEHHOE BIHSHHE HA PE3YyIbTaThl aTOMHO-OMHUCCHOHHOTO aHalW3a C JIYrOBBIM
UCTOYHHUKOM BO30YXKAEHUs?

3. JlBa obOpasna HedTu (cTaHIAPTHBIN M aHATU3UPYEMBbIil) 0IMHAKOBOM Maccoii o 1,0000 r
pa3baBuan B 10 pa3 MeTWIM300yTHIKETOHOM W paclbUIMIM B IJAMEHH AaTOMHO-
abcopO1moHHOro crekTpodoromerpa. OnTudeckas IIOTHOCTh 00pasiia ¢ colepKaHueM
Banazaus 0,10 % paBua A, = 0,740, ananuzupyemoro odpasua Ax = 0,520.

a) Kakue (akTops! BIUSIOT HAa AaHATUTUYECKUAN CHTHAJ OMPEEIIIEMOT0 dJIEMEHTa TPH

aHanu3ze HepTu?

6) Kaxoii nmpuem ncnosb3yercs s UX yCTpaHEHUs?

B) KakoBa maccoBas nons Banaaus (%) B HedTu?

(Bec BompocoB B Oomnetax: 1 — 25 6amios, 2 — 25 6amios, 3 — 50 6amwio. B cymme — 100 6aiioB)
buier Ne2

1. Kak nogrorosuts Top¢ k ananuzy? Ilouemy Henb3s CymuTh TOp(/MOYBY B CYHIMIBHOM
mkady 10 mocTossHHON Macchl? Kakue mporecchl MOryT mpu 3ToM npoucxoants? Kakoe
BpeMsl SIBJSIETCS ONTHUMAIBHBIM JUIsl TpocymmBaHua? YTo Takoe moiHas OOMEHHas
€MKOCTh M KaK OHa MOKET OBITh orpejienieHa? YKaXuTe METOAUKY.

2. OxapakTepu3yiiTe OCHOBHBIE TPUEMBI KOJIMYECTBEHHOTO aHAJIN3a MHOTOKOMIIOHEHTHBIX
00BEKTOB (M3MEPEHUE PA3IMYHBIX CBOMCTB, 3aBUCSIIUX OT COCTaBa 00paslia, H3MEpeHue
OJTHOTO W TOTO XK€ TapameTpa MpH Pa3lIMYHBIX YCIOBHUSIX, METO]] J00aBOK, IPOBEICHUE
NPEBAPUTENILHOTO pa3JesieHus] (BBIACNIEHUS), MCIOJIb30BaHUE Ooyiee CEeNEeKTUBHBIX
METOJIOB aHAJIN34).

3. Ilpu omnpeneneHun I1MHKAa B aJIIOMUHUM METOJAOM AaTOMHOH  aOGCcopOLMOHHON

CTIIEKTPOCKOMTUH MTOCTPOMIIN TPALyHPOBOYHBINA TpayK MO CISAYIOIINAM JTaHHBIM:
c(Zn), Mxr/em® 0,30 0,50 0,80 2,00
ATOMHOE TIOTJIOIIEHNE 14,0 23,0 32,6 81,5




Hagecky ananusupyemoro metaiia (Macca 0,6055 r) pacTBOpuiiM B CMECH KUCIIOT,
MePEHECITH B MEPHYIO K0JIOY BMecTuMOCThIo 100,0 oM, paz0aBWIIA TUCTUIUTUPOBAHHON
BOJIOH 10 METKH. ATOMHOE TIOTJIOIIEHHE B YCIOBUAX (POTOMETPUPOBAHMS CTAHIAPTHOTO
pactBopa (A =285,2 uM) coctaBuiio 28,0 aeneHuid mKaibl mpubdopa.
a) Haiinure MaccoByto 10110 IUHKA B &JIIOMUHUU.
6) Kakue BO3MOXXHBI CUCTEMAaTHYECKUE MOTPEIIHOCTH B CIIy4ae NMPUBEICHHOIO
XO7la aHAIN3a.
B) Kakue mpaBuima TexXHUKH O€30MAaCHOCTH HEOOXOAMMO COOIIOIATh IpHU
IIPOBEJICHUH 3TOT0 aHanu3a’?
(Bec BompocoB B Omierax: 1 — 25 6amios, 2 — 25 6amios, 3 — 50 6amios. B cymme — 100 6amioB)
[IIkaa OlleHWBaHUs OTBETOB HA BONPOCHI OMIICTOB

Ne Bompoca OrneHMBaHNE OTBETOB Ha BONPOCHI B Oayltax
1,2 3 4 5
1 <14 15-18 19-21 22-25
2 <14 15-18 19-21 22-25
3 <29 30-36 3744 45-50
Cymma OannoB <57 58-72 73-86 87-100

Pe3ynbTaThl mpoMeKyTOYHOM aTTECTAIlMK 3aBUCST M YUYUTHIBAIOT PE3yIbTaThl TEKYIETO
KOHTpOJIA (3allliTa WHAMBUAYyadbHOTO 3anaHus). llens BeimonaHeHuss TBopueckoro U3 —
OCBOEHHE MAaruCTPaHTOM OCHOBHBIX 3TallOB METOJOJOTHYECKON NEATEIbHOCTH MPH aHaIu3e U
WCCJICIOBAHUM CJIOKHBIX PEATbHBIX OOBEKTOB. 3HAas CYIIHOCTh U TEOPETUYECKUE OCHOBBI
MHCTPYMEHTAIBHBIX METOJIOB HMACHTU(UKAIMU W KOJIHMYECTBEHHOTO OMpPENEICHUS BEIECTB,
0COOEHHOCTH peaIbHBIX 00BEKTOB, MAarCTPAHT JIOJKEH OCYIIECTBIIATH BRIOOP BapHaHTa METO/1a
U TPUMEHUTh €r0 Ha MPAKTHKE JUIs BBISBICHHS TEX WJIM WHBIX MPU3HAKOB HCCIEAYEMBIX
00BEKTOB (COCTaB, CTPYKTypa H [p.), HPOBECTH aHAJIW3 IOJYUYECHHBIX PpE3yJbTaToOB U
c(hOopMyIIUPOBATh BHIBOJIBI.

[TpenogaBarens GopMynHpyeT TeMy WHAMBUAYATHHOTO TBOPYECKOTO 3aJIaHUsI MCXOJS U3
TEMBbI HayYHO-HCCIIEIOBATENbCKOW paboThl. Ero BBIMONHEHUE MpeArnojaraeT MOJSIUPOBAHHE
YCIIOBHM SKCHEpPUMEHTa IO TeME MAarucTepCKON AMCCEepTaliuM, MPAKTUYECKYIO0 pealln3aluio
pEe3yNbTAaTOB MOAECIUPOBAHUS. 3aIIMUILAIOT HHIUBUIYAIbHOE 33JlaHUE B CTYJEHUYECKOM IpyIIIEe B
dbopme KoHPEpEeHITUH C pe3eHTaIuel JOKIaa.

[IpumepHbIe TEeMbI HHAUBUAYATbHBIX 3aaHUMN
1.  Topd — copOEHT HOHOB LIBETHBIX U TAKEJBIX METAIIIOB.

2.  Hcnonw3oBanue Topda JUisl OYHCTKH CTOYHBIX BOJ OT HEPTETPOIYKTOB.

3. CnocoObl yueTa B3aUMHBIX BJIIMSSHAW TIPU aHAJN3€ CIIOKHBIX JICKAPCTBEHHBIX CPEJCTB HITU
MUIIEBBIX MPOJAYKTOB METOJOM MOJEKYISIPHOU aOCOPOIIMOHHOM CrIeKTpO(hOTOMETPHUH.

4.  TloaroroBka MpUPOJHON BOJABI K DJIEMEHTHOMY aHAJIM3y METOJOM aTOMHO-IMHUCCHOHHOM
CHEKTPOCKOMUU C AYTOBBIM HCTOYHUKOM BO30YXAE€HHS. BO3MOXHOCTH MpUMEHEHUS
CTaHJIAPTHBIX 00pa3oB Ha ocHOBe rpaduroBoro nmopomika 'COPM -37.

Breinonnenue nnauBuayansHoro 3aganus nposepsier UIIK-1.1, UIIK-3,1 u UIIK-3.2 u
MaKcUMaJIbHO orienuBaercs 100 Oamios.

Pe3ynbrarhl MpoMeXyTOUHOW aTTECTAllMU C YYE€TOM TEKYIIETO KOHTPOJISI OLEHUBAIOTCS
CJIETYIOIIUM 00pa3oM:

Hrorosas mKaJjia NpoMe:KyTOYHOH aTTeCTALMHU

KommuecTBo 6amios <120 121-150 151-185 186-200
Onenka 1,2 3 4 5
BeiBOg O He Yactuuno ®parMeHTapHO [TonnocThrO

c(OpMUPOBAHHOCTH | copMHUpOBaHbl | cHhOpMUPOBaHBI | CHOPMUPOBAHBI | CPOPMHUPOBAHBI

KOMIIETEHIIUH
TIK-1.1n 1.2 He 3aureno 3auTeHo
[MK-3.1u 3.2




11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHHue

a) DIEKTPOHHBIA YYEOHBIH KypC MO AWCIUIUIMHE B SJEKTPOHHOM YHHUBEPCHTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=22078

0) OrieHOUHBIE MaTepHalibl TEKYHIEr0 KOHTPOJIS M MPOMEKYTOYHOW aTTECTAllUU I10
JOUCLIUAIIIIMHE.

B) [lan NeKMOHHBIX / MPAKTUYECKUX 3aHATUHN MO AUCLIUILIHHE.

r) TeMbl UHAMBUIYAJIbHBIX 3aJJaHUN

12. Ilepeyennb yueOHoii JJuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— Naumova L. B., Batalova V. N., Gorlenko N. P., Kartashova A. A. Study of Absorption
of Organic Pollutants by Modified Natural Materials. Key Engineering Materials Submitted.
2016. Vol. 683. pp 275-280.

— Parson, William W. Modern Optical Spectroscopy electronic resource: With Exercises
and Examples from Biophysics and Biochemistry. Berlin, Heidelberg:: Springer Berlin
Heidelberg:: Imprint: Springer, 2015. 572 p.

— Ludmila Naumova, Nikolay Gorlenko and Irina Kurzina. Photocatalytic Activity of
the Iron- Containing Natural Composites in the Reaction of Oxidative Destruction of Oxalic
Acid and Phenol. Environments 2018, 5, 16; doi:10.3390/environments5010016.

— pyroB 1O. C. Ananu3 3arps3HEHHOW TOYBBI M OMACHBIX OTXOJOB : MPAKTUYECKOE
pykoBojctBo / [pyros 0. C., Pogun A. A.. — M. : JlabopaTtopus 3nanuii, 2020. — 472 c¢. URL:
https://e.lanbook.com/book/135483. URL.: https://e.lanbook.com/img/cover/book/135483.]pg

0) JOMOJIHUTENbHAS TUTEpaTypa:

— MockBun JI., PomunkoB O. Metoasl pa3ieneHuss M KOHLUEHTPUPOBAHUS B
aHanutuyeckort xumun. Jlonronpyausiii : Matemnext. 2012. — 352 c.

— BacwibeBa B. 1., CrosnoBa O. @., llIxkyruna U. B., Kapnos C. U. CnekrpanbHbie
METO/Ibl aHAIM3a: MpaKTHYecKoe pykoBoacTBO. CankT-IlerepOypr [u ap.]: Jlans, 2014. — 416 c.

—I'aneeB A. A., lonynos C. E., Ilyneimes A. A. u np. ATOMHO-aOCOpPOIIMOHHBIH
aHanmu3: yueOHoe nocoOue. Cankr-IlerepOypr [u np.]: Jlans. 2011. — 304 c.

— CaBunoB C. C. HoBble BO3MOKHOCTH JyroBOW aTOMHO-?MHCCHOHHOM CIIEKTPOMETPHUU
JUIS TIPSIMOTO aHAJIM3a KUAKUX OuonpoO. ABTopedepaT AMccepTalMM Ha COMCKaHHME Y4eHOU
cTeneHu KaHj. XxuM. Hayk. Cankt-IlerepOypr. 2014. - 21 c.

— OrmaxoB B. M. Merong nyroBoil aTOMHOM CHEKTPOMETPHUM C MHOTOKAHAJIbHBIM
aHaJIM3aTOPOM DMHUCCHOHHBIX CIEKTpoB (YueOHo-meTonuueckoe nocoodue). B. U. Otmaxos, E.
B. Ilerposa. Tomck : PO TI'Y. 2014. - 75 c.

B) pecypchl cetu HTEepHeT:

— OTKPBITHIE OHJIAMH-KYPChI

— pyroB 1O. C. Ananu3 3arps3HEHHOW TOYBBI M OMACHBIX OTXOJOB : MPAKTUYECKOE
pykoBozctso / pyros 1O. C., Pogun A. A.. — M. : Jlabopatopus 3uanumii, 2020. — 472 c. URL:
https://e.lanbook.com/book/135483. URL.: https://e.lanbook.com/img/cover/book/135483.jpg

— William W. Parson. Modern Optical Spectroscopy electronic resource : With Exercises
and Examples from Biophysics and Biochemistry /Parson, William W. Berlin, Heidelberg :
Springer Berlin Heidelberg : Imprint: Springer, 2015. 572 p. DJeKTPOHHBIA pecypc
http://dx.doi.org/10.1007/978-3-662-46777-0

—  http://sun.tsu.ru/limit/2016/000385853/000385853.djvu OHJIAafHOBBIE  y4eOHO-
METOAMYECKHE MaTePHAITBI 10 Kypcy «DH3HUecKue METO bl NCCIISIOBAHUSY;

— http://edu.tsu.ru/eor/resourse/557/tpl/index.html— onnaitHoBbIe y4eOHO-METOIUYECCKHE
MaTepHalbl o Kypcy «Du3ndecKre METOIbl MCCIISTIOBAHUSY

—  http://www.vmk.ru/product/programmnoe_obespechenie/atom.html  IIporpammuoe
o0ecrieyeHne aTOMHO-DMHUCCHOHHOTO CIIEKTPAIbHOTO aHanmm3a. [Iporpamma « ATomy.
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13. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOTHIi

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkirodaeTr mpHIOKeHHs:
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);

— yOJIMYHO JOCTYIHBIE oOavnble TexHomoruu (Google Docs, SIHaekc AucCK U T.11.).

0) nH(OpPMAaIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (periozuTopuin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— Oo0pasoBatenbHas wiardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

AymuTtopuu AJs pOBeIeHHs 3aHATUH JIEKIIMOHHOIO THIIA.

Aynuropun Uil TIPOBENEHUS 3aHATUM CEMMHApPCKOTO THIMA, WHIUBUAYAIbHBIX MU
IPYNIOBBIX KOHCYJIbTALUHN, TEKYILIET0 KOHTPOJIS ¥ IPOMEXYTOYHOHN aTTeCTalllu.

[TomenieHust U1 CaMOCTOSITENIFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHON TEXHHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(GOPMAalLMOHHO-00pa30BaTEIbHYO Cpely U K
MH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

OOyuenne mno pucuuiuimHe «lIpoOnemMbl aHamM3a MHOTOKOMIOHEHTHBIX CHCTEM»
OCYIIECTBIISIETCS Ha Oasze:

— nabopatopHas ayautopus (Ne 213, 6-ro yuebHoro kopmyca TT'Y)

— cnektpanbHas gabopatopus (Ne 319, 6-ro yuebHoro kopmyca TI'Y).

Bce maboparopum oOcHallleHbl BBITSDKHBIMU — IIKadaMu, CTeKIsHHOM U dapdopoBoit
71a00paTOPHOM MOCYAON, U3MEPUTEIBHBIM HHCTPYMEHTOM (BeChl, TepMoMeTpbl, pH-MeTpbl, Y O-
cnektpoporomerp u T.4.). Kpome Toro, B maGopaTopusx HMeeTCsl HarpeBaTeIbHOe
obopynoBaHue (JIEKTPOILTUTKH U TEPMOCTATHPYIOIIKE IIKadbl), U Ipyroe 000pyaoBaHUE.

VYuebnblil npouecc no aucuuiuinae «IIpo6iemMbl aHanu3a MHOTOKOMITOHEHTHBIX CHCTEM)
MOJIIEP’KUBAETCS] CAMBIM COBPEMEHHBIM 000PYIOBAHHUEM.

1. AtomHO-3MHCCHOHHBIA cnekTpomeTrp "I'paHa" ¢ MHOrOKaHaJIbHBIM aHAIU3aTOPOM
HYMHUCCHOHHBIX CIEKTPOB B KOMILIEKCE C rosmxpomaropoM «Poynanga» U reHepaTopom
«Beszysuit», Poccust, HIIO «OnrosnekTpoHukay.

2. JludpakimoHHBIH aTOMHO-IMHCCHOHHBINA cnekTpomerp [JDC-452, coBMmemeHHBIH C
MADC.

3. Cuekrpodotomerprr «Evolution 600» USA, «Specol»; CD-56.

4. AtomHo-abcopOumonnslii cnekrpomerp SOLAAR S2 Thermoelectron Corporation
(CHLIA).

5. Anamutnueckue Becbl AJIB-200.

6. Cnexrpomerp EDX Pocket Series (SkyraylInstrument, KHP)

15. Uudopmanust o pazpadoTyukax

[lerpoBa Enena BacunbeBHa, KaH/. XUM. HayK, JOLIEHT, Kadeapa aHaATUTUYECKON XUMHUU
HaunonansHoro uccienoparenbckoro TOMCKOro rocy/1apcTBEHHOIO YHUBEPCUTETA, JOLICHT.

HaymoBa Jlrommuna bopucoBHa, KaH7I. XWM. HayK, JOLEHT, Kadeapa aHATUTUYECKON
xuMuu HanuroHanbHOTO HCCIEI0BATENHCKOTO TOMCKOTO TOCYAapCTBEHHOTO YHUBEPCUTETA,
JIOLIEHT.


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/

