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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lonyuuTe 3HaHMS O TEOPETUYECKUX M  METOHOJIOTUYECKMX OCHOBAaX
Pa3IIMYHBIX COBPEMEHHBIX (PU3UKO-XMMHYECKHX METOJOB HCCIICIOBAHUS BEIIECTB U
MAaTE€pUAIOB, UX CBSI3U C COBPEMEHHBIMU TE€XHOJOTHUSIMU; MOJIYUYCHUE MPAKTUYECKUX
HaBBIKOB B IIPOBEICHUMU CIIEKTPAIBHOIO M JAPYIMX METOJ0B aHaIW3a BELIECTB U
YHUCIICHHBIX  pPacueTOB  COOTBETCTBYIOMIMX  (PU3UKO-XMMHYECKMX  BEJIMYUH,
OTIpe/IeIICHNE 3aKOHOMEPHOCTEH M3MEHEHUS (PU3UKO-XUMUIECKUX CBOWCTB.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

- (dbopMupoBaHHUEe NPEACTaBICHUNH O (YHIAMEHTAIbHBIX 3aKOHAX M HUX
PO B COBPEMEHHBIX (PUIUKO-XUMHUECKUX METOJaX HCCIEIOBaHUS COCTaBa H
CBOMCTB MaTepHUasoB;

- OCBOEHHE TEOPETUYECKUX OCHOB COBPEMEHHBIX (PU3MKO-XMMHUYECKUX
METOJI0B aHAIN3a;

- YMEHHUE OIpPENETUTh 00JIACTh M IPAHULBI TPUMEHHUMOCTU PA3IUYHbIX
(U3UKO-XMMUYECKUX METOJO0B UCCIIEA0BAHUS;

- (GopMUpOBaHHWE  NPAKTUUYECKUX  HABBIKOB IO  NPUMEHEHUIO
NOJMYyYEHHBIX 3HAaHUM B  NPO(GECCHOHATBHOW  NEATENBHOCTH Ui MPHUHATHUSA
000OCHOBAHHBIX, C TOYKHU 3pEHUS PUBUKO-XUMHUYECKUX MPOLIECCOB, PEILICHUH.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMILJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHHS
o0pa3oBaTeJIbHOI MPOrpamMMbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIE pe3ynbTaTbl 06y4YeHWst No AUCUMINuHE
OOCTWKEHUS| KOMMETEeHL N

IIK-1: CniocodeH miiaHupoBaTh padoTy U BLIOUPATH aJeKBATHbIE METOIbI PelIeHusI
HAYYHO-UCCJIeI0BATEIbCKHUX 32124 B BLIOPAHHOI 00,1aCTH XUMMHU, XUMHY€ECKOI
TEXHOJIOTMU WM CMEKHBIX ¢ XUMHUEeH HayKax

[1K-1.1: CocTaBnsier oOmuii OCHOBHBIE ATarbl INIAHUPOBAHUS SKCIIEPUMEHTA,
IIJIaH UCCIIEA0BAHNS U (akTOpbI BIUSAIIME HA PE3yJIbTAThl SKCIIEPUMEHTA
JeTalbHbIE TUIaHbI OTJEIbHBIX OCHOBHBI€ 3Tallbl IJITAHWPOBAHUS SKCIIEPUMEHTA,
cTaauu (akTOpbI BIUAIIME HA PE3YyIIbTATHI SKCIIEPUMEHTA, UX

B3aHMOCSBSI3b C COCTaBOM M CTPOCHHEM BEILECTBA H
3aYUMOCTD MX BJIMAHHA HA OJTYHYaCMBIC PE3YJIbTAThI
TUTAHUPOBATh YKCIIEPUMEHT, IIPOTHO3UPOBATH
3aTpadyrBacMoe BpeMsl Ha SKCTIEPUMEHT

ITaHUPOBATh SKCIICPUMEH, paCIIMChIBATD 3TAllbl €I0
MPOBEJICHUS, YIUTHIBAI BpEMS TPYyA0-3arpar

HaBBIKaMH BEJCHHS pab0oUero xypHaia

HaBBIKAMU BEICHUS PadOYEro KypHaa ¢ COCTaBICHUEM
IJ1aHa, BHCCCHUA PE3YJIBTATOB U IMTPOBEACHUA PACUCTHBIX
METOIOB




[1K-1.2: Beibupaet
IKCIIEPUMEHTATLHBIC U
PacuETHO-TEOPETUUYECKHE
METOBI pEIICHUS

OCHOBBI COBPEMEHHBIX (PU3UKO-XUMHUUECKUX METOJIOB
aHaJIM3a COCTaBa BEMIECTB, 000PyI0BaHUE U TIPUOOPHI
MIpUMEHSIEMbIE JUIsl aHATN3a COCTaBa BEILECTBA,
POOONIOJTOTOBKY HEOOXOAUMYIO TS HUX

IIOCTaBJICHHON 3aIauu UCXOIs
N3 UMCHOIIINXCA MaTepI/IaJIbHLIX
1 BPEMEHHBIX PECYpPCOB

BBIOPATh ONTHUMATBHBIN COBPEMEHHBIX (PU3UKO-
XMUMHAYECKHI METOJ aHATN3a COCTaBA BEIIECTBA UCX O
13 MaTepUaTbHBIX U BPEMEHHBIX PECYpPCOB
NCPBUYHBIMA HABBIKAMU HpO6OHOI[FOTOBKI/I nepen
MPOBE/ICHUEM aHAIN3a, COOTHOCS C 3aTPaYCHHBIM
BpEMEHEM Ha HEE; HaBBIKaMU paboTe Ha COBPEMEHHBIX
npudopax.

[TK-1.3: Opranusyert u
IIPOBOJAMT IIPENIIPOEKTHHIE
UCCJIETOBAHUS TEXHUYECKUX U
(YHKIHOHATBHBIX
XapakTePUCTHK MPOJYKTOB-
AHAIOTOB

OCHOBBI COCTaBa BE€IIECCTB, NX B3aUMOCBsA3b, MCTOAbI
aHaJIn3a, YTOOBI OpTraHrU30BaTh U MPOBECTU
IPpCANPOCKTHBIC UCCIICAOBAHNUA TCXHUYCCKUX U
(I)YHKI_II/IOHHJ'IBHLIX XaApPaKTCPUCTUK ITPOAYKTOB aHAJIOTOB

IIJJAHUPOBATh, OPraHU30BBIBATH U IIPOBOJIUTH
NPEANPOEKTHBIEC UCCIEAOBAHUS TEXHUYECKUX U
(YHKIMOHATBHBIX XapaKTEPUCTUK MPOIYKTOB aHAJIOTOB
HaBbIKaMu paboTe Ha CIeUaATbHOM 000pYA0BaHUY JIs
IIPOBEACHUS IPEANPOEKTHBIX UCCIECIOBAaHUN
TEXHUYECKUX U (PYHKIIMOHATBHBIX XapaKTEPUCTUK
MIPOYKTOB aHAJIOTOB

I[IK-4: Cnioco0eH BIOMPATH 000CHOBAHHBbIE MOAXO0AbI K CHHTE3Y H aHAJIU3Y CBOWCTB
NnoIupYHKIMOHAILHBIX MATEPHAJIOB € 3aJaHHBIMH (PU3UKO-XUMHYECKHUMH

CBOHCTBAMH

[IK-4.1: IIpumensiet 3HaHUS O
XHMHYECKHX CBOMCTBAX
BEILIECTB, IPU aHATU3E
COOTHOIIIEHUS «COCTaB - (PUZUKO
-XUMHYECKHE CBOMCTBA

B3aMMOCBSI3b COCTaBa BEIIECTBA M €T0 (PU3UKO-
XHUMHYECKHX CBOMCTB

HpHMeHHHTB TCOpeTI/I‘-IeCKI/IC 3HAHUS O XUMHUUYCCKUX U
(HbUBUKO-XMMHYECKUX CBOMCTBAX BEIIECTBA ITPU aHATH3E
COCTaBa BEIIECTBA

HaBBIKaMH XUMHUYECKOTO U (PU3UKO-XUMHIECKOTO
aHaIIM3a BEIeCTBA B COOTBETCTBUE C €r0 (PU3HUKO-
XAMUYECKHMU CBOHCTBAMU

[1K-4.2: Ucnionb3yeT 3HaHUS O
3aKOHOMEPHOCTSIX MPOTEKAHUS
XUMHYCCKUX ITPOLECCOB,
COCTOSIHUSI XUMHYECKOTO U
¢dazoBoro paBHOBECHS,
3aKOHOMEPHOCTSIX KHHETUKH
XUMHWYCCKUX U KAaTAITUTUYCCKUX
peakuuii mpu pa3paboTKe U
AHAJIN3€ HOBBIX MAarcpraioB

3aKOHOMECPHOCTH MPOTCKAHNUA XUMUYCCKHUX ITPOLUECCOB,
COCTOSAHHUA XUMHUYCCKOI'O 1 (I)aSOBOI‘O paBHOBCCHA,
3aKOHOMCPHOCTH KNHETHUKU XUMHUYCCKUX U
KaTaIUTUYCCKUX peaKLII/Iﬁ

MPUMCEHATH NOJTYYCHHBIC TCOPECTUYCCKUC 3HAHUS TIPU
pa3pa60TKe " aHAJIN3€ HOBBIX MAarcpuajlioB

HaBBIKaMH IPOBCACHUA XUMHUYCCKOI0 1 (1)I/ISI/IKO-
XUMHYCCKOI'O aHalIM3a HOBBIX MAaTCpruaioB




[1K-4.5: BeimonHseT onepauuu
KOHTPOJIs, U3MEPEHUSI CBOMCTB
(MHXEHEpHBIX,
TEXHOJIOTUYCCKHX,
9KCILTyaTalMOHHBIX) U
WCIIBITAHUS MaTEPUATIOB HA

METOJIbl U METOJMKH, IPUMEHSIEMBIE JJIs1 KOHTPOJIA,
W3MEpPEHHS CBOMCTB M UCITBITAHUI MaTepuaioB HA
COBPEMEHHOM (PU3MKO-XUMHUYECKOM 000pyA0BaHUH
BBITIOJISIHTH OCHOBHBIE OTIEPALMH C UCITOJIb30BAHUEM
METOANYECKO JINTEpaTypsbl O U3MEPEHUIO KOHTPOJIS,
CBOMCTB MarepHaloOB

COBPEMEHHOM 000PYI0BaHUH

MIEPBUYHBIMHI HaBBIKAMU PAOOTHI HA COBPEMEHHOM
(HbUBUKO-XUMHYECKOM 000pYA0BaHUH, TPUMEHIEMOM JJIS
KOHTPOJISI, U3MEPEHHUS CBOMCTB U UCIIBITAHUI
MaTepuaioB

IIK-5: Cnioco0eH K MOMCKY M aHAJM3Y HAYYHOUH MHPOPMALMH 110 AKTYAJIbHbIM
npodjaeMaM XHMHH, AHAJTHU3Y M 00001ICHUIO 0TE4eCTBEHHOI0 H 3apy0esKHOr0 ONbITa

0 TEMATUKE UCCIICAOBAHUSA

[IK-5.1: ITpoBoauT nouck
Hay4yHOU MH(OpMALIH B
CHeHaTU3UPOBAaHHBIX 0a3ax
JTAHHBIX

IIK-6: CniocoGeH onpeneasitb Cioco0bl, METOABI M CPEICTBA PelIeHHsI
TEeXHOJIOTMYECKHUX 32/1a4 B PAMKAaX NPUKJIATHBIX HCCIEI0BATEIbCKUX PadoT

[1IK-6.2: IIpennaraet
TEXHUYECKHE CPEJICTBA U
METO/bI UCIIBITaHUH (13 Habopa
UMEIOLINXCSA) ISl PeIIeHUS
IIOCTaBJIEHHBIX 33/1a4 B paMKax
npukiagaeix HUP

OCHOBHBIE METO/IbI ¥ MPHUOOPHI (PU3UKO-XUMHUECKOTO
aHaM3a

BBIOMpAaTh OCHOBHBIE METOJIbI M TPUOOPHI PUUKO-
XUMHAYECKOTO aHAIH3a

OCHOBHBIMH METOJaMU (PU3MKO-XUMHUYECKOTO aHATTN3a
Y HaBBIKaMH pabOThI Ha COOTBETCTBYIOIIUX pHOOpax

IIK-7: CniocodeH ocymecTBJIATH
HUP

AOKYMEHTAJILHOC COIMMPOBOKACHUE IPUKJIIATHBIX

[1IK-7.1: Ananusupyet
UMEIOLINECS] HOPMATUBHbBIE
JIOKYMEHTBI 10 CUCTEMaM
CTaHJapTU3aLuu, pa3paboTKu U
IPOU3BOJICTBY XUMHUYECKOIL
OPOAYKIUH

1.4 OcobeHHOCTH peaM3auuy JUCIHUATIIMHBI

SI3BIK peann3anuy IUCUUILIMHBL Pycckuil.

Jucnumnuaa (Moaynb) peanusyetcs 6e3 mpumenenus 0 u JIOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
nabopaTopHBIE PabOTHI 1 (36)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. O01ue Bonpochl

1. Beenenue. OCHOBHBIE TOHIATHS.

2. Ot6op npo6. [ToaroroBka mpooOwI.
MeTo/1bl MAaCKUPOBaHWH, PA3JICIICHUS U KOHIICHTPUPOBAHHS.

3. OT60p BOJIOC, IOYB U MPUPOTHON BOJIBI JIJIS aHATTN3A.
[TpoGonoaroroBka.

4, Bugsr ocagkos. I/I36I/IpaTeJ'IBHOC OTACJICHHUC MAaTpHUIIblL.
COOCZDKI[CHI/IG MHKPOIJICMEHTOB C KOJIJICKTOPOM.
MexaHu3MBI COOCKICHUS. Tpe6OBaHI/I${ K KOJIJICKTOPY.

5. Texauka cOpOIIMIOHHOTO KOHLIEHTPUPOBAHHUSL.
KoHueHTprupoBaHue B CTaTHYECKUX U JUHAMHYECKUX
YCIOBUAX, METOJ] COPOIIMOHHOTO (PUIIBTpA.

2. CHBKTpOCKOHI/I‘IeCKHe METOAbI

1. MonekysipHO-abCcOpOITMOHHAS CTIEKTPOCKOTIHS
JIFOMUHECIICHIINS 1 JIFOMUHECIICHTHBIN METO/1 aHaAIH3a




2. ®otomeTpuueckoe onpenenenue xene3a(lll) B
MMPUPOAHBIX BOJaX U BOAHBIX BBITSPKKAX ITOYB

3. JIFOMMHECLIEHTHOE ONPEIEICHNE ATIOMUHUS, [IUHKA C
HCITOJIb30BAHUEM 8- OKCUXHHOJINH-S5-CYIb()OKUCIOTON

4. CopO1IOHHO-(POTOMETPUUYECKOE OIpeIesIeHUue KoOanbTa
B IIOYBax

5. Opranudeckue COeAMHEHUS, UCTIOJIb3yEMbIC B
($OTOMETPUYECKOM U JTIOMUHECIICHTHOM METOJIE aHATH3a.

6. Metosbl KosebarensHOU criekTpockonun. NK-
CIIEKTPOCKOMHS U CIIEKTPOCKOMHS KOMOMHAIMOHHOTO
paccesHUsI

7. ATOMHO-a0COPOIIMOHHAsT CIIEKTPOCKOIHS

8. ATOMHO3MHCCHOHHAsA CLIEKTPOCKOIUS

9. Ilpumenenne MHC®-koppekuuu B ADC-UCIIT

10. ADC-UCITI onpenenenune Fe, Mn, Cu, K, Zn B 00beKkTax
OKpYXaromIei cpepl

11. PenTreHoBCKHE MeTO bl PeHTIreHOBCKas
(bayopeciieHTHas CIIEKTPOCKOIIHS

12. Jlpyrue peHTIeHOBCKUE METO/IbI aHAIN3a BEILIECTB:
COCTaBa U CTPOCHUS

13. ®akropsl, BIUsAOLE HA HOPMY U TIOT0KEHUE
CIEKTPOB MOMIOIEHUS U U3ITy4YEHUs.

14. ®opMupoBaHHE OTYETOB I10 Ja0OPATOPHBIM paboTam

14

3. MeToabl, OCHOBAHHBIE HA pa3/iejieHHe

1. Macc-cniektpomeTpus

2. Omnpenenenue coaepxanusi Cd,Pb, Cr, Ni B npupoaHsIx
o0wekrax metogom MC-UCII




3. MC-cnekTpsl, BHIOOP U30TOB, paCU€THHIE MOJICITH

4. KamyisipHbIid 21ekTpodope3

5. DnekTpodoperpaMmMbl OpraHMYECKUX U HEOPTaHUIECKUX
BemiectB. O0paboTka. Mar.mMoaenu

6. OnpeneneHne aHMOHHOTO COCTaBa IPUPOIHBIX BOJ U
TQJIOTO CHEra METO/IOM KallMJIISIPHOTO 3JeKTpodopesa

7. @opMHUpOBaHUE OTYETOB IO JTA0OPaTOPHBIM paboTam

Bcero

18

36

54




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

l. [Tentun 10. A., Kypamiuna I. M. OCHOBBI MOJIEKYJISIPHON CIIEKTPOCKOIHH:
y4e0. nmocobue ajs cryaeHToB By30B(MockBa: Mup).

2. bonwmosa T.A., bpeikuna I'. J1., T'apmarn A.B., HonmsHosa N.®., JlopoxoBa
E.H., 3omotoB IO.A. OcHoBEI anammTHueckor xumun: Ku. 1. O0mue
BONpockl. MeTo bl pa3zaenenus: B 2-x kKH.(MockBa: Beiciias mikosa).

3. Hyounwun I1. C., SAxumos U. C., [Tukcuna O. E., Kpasuosa E. /1.
PentrenodasoBblii, peHTT€HOCTPYKTYPHBINA U PEHTTEHO(ITyOPECIICHTHBIN
aHAITN3 MOJIMKPUCTALIOB: Y4eOHO-METOIUYECKOE TTOCOOHe [Ist
Ja0IPATOPHBIX M MPAKTUYECKUX 3aHSATUH JIJIsT MarucTpanToB Harp. 150100
«MarepuanoBezieHle U TEXHOJOTUS HOBbIX MaTepuanoBy |(KpacHospck:
CoY).

4. Huxonbckuii A. b., banuuesa T. I'., bezpykosa JI. I1., 3unuyk P. A.
duznyeckue METOJIbI UCCIEA0BAHUS HEOPTaHMYECKUX BEIIECTB: yueOHOe
nocobue no cneruanbHocT 020101 "Xumusa" HanpaBieHUs: TOATOTOBKU
020100 "Xumus"(Mocksa).

5. Hunyx-1llagpuna C. JI., Opo6rséBa A. C. CoBpeMeHHbIe (PU3NKO-XUMHUECKHE
METObI aHaNM3a: yueOHo-MeToanueckoe nocooue(Kpacunosipck: COY).

4.2 JIuleH3NOHHOE M CBOOOAHO PACHPOCTPAaHsieMoOe NMPOrPaMMHOe
obecrneyeHue, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOM3BOACTBA (IPOrpaMMHoe
obecreyeHne, Ha KOTOpPOe YHUBEPCHTET MMeeT JHMIEH3HI0, 2 TaK:Ke CBOOOHO
DACNDOCTDaHsAEMOe IDOIDAMMHOe o0ecreueHne):

1. . Jlazapes H.B., Jlesuna 2.H. (pen.). / Bpennsie BemiecTBa B
MPOMBIIIEHHOCTH. CipaBOYHUK JU1sl XUMUKOB. B 3-x Tomax. T.1-3. 13x.7,
[lepepald. u mom.

2. . Hpunr MLE., Byn6epr IL.b. / CoiictBa snemenToB (CripaBOYHUK).
Mocksa: Merautyprus.

3. . OTtkppITas sHIMKIONEAUs Mo Hayke o 3emuie (GeoWiki)
http://wiki.web.ru

4.3 UnTepHeT-pecypchl, BKIKOYasA NpodeccHoHaIbHbIE 0a3bl JaHHBIX
U MH(GOPMAIlMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1. . Jlazapes H.B., Jleuna D.H. (pen.). / Bpeansie BemecTBa B
npoMbllieHHOCTH. CrpaBOYHUK 1J1s1 XUMUKOB. B 3-x Tomax. T.1-3. 1U3n.7,
[Tepepab. u gom.

2. e Hpun M.E., Bya6epr I1.b. / CBoiictBa 3nemeHToB (CripaBOYHUK).
Mocksa: Merayprusi.

3. e OTtkpeiTas sHIMKIONe AU 1m0 Hayke o 3emie (GeoWiki)
http://wiki.web.ru
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S ®oH OLEHOYHBIX CPEICTB

OI_ICHO‘IHI:Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Brmonrenune maboparopHbIx padoT mpoBoauTcs Ha mpudopHoii 6aze LIKIT COVY:

HNonomep Seveneasy ¢upmer (Mettler-Toledo, Mcnanms)
Crnexrpodotomerp Cary 100 (Varian, CIIIA)

Cnexrpoduroopumetp Eclypse (Varian, CIIIA)
ATtomHO-3MuccHOHHBIN cnieTkpomeTp Optima 5300DV (Perkin-Elmer,

Kanmunnspusiit anextpodopes «Kamenb» (Jlromekce, Poccus).

Crnexrpodotomerp «Ilynbcap» (XumaBTomaruka, Poccus)
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