TOY BIIO «IOHELIKU HAIIMOHAJIbHBII1 YHUBEPCUTET»

XUMHNYECKHUNA ®PAKYJIBTET

PABOYASI IPOTPAMMA YUEBHOM JUCLATIJINHBI

AHaauTH4YECKAA XUMHUSA AParoucHHbIX M€TAJ1JI0B

HanpaBneHHe IMOATOTOBKH:

Marucrepckas IporpaMma.

O6pa3oBarenbHas IporpamMma:

Ksanmudukauus:

dopma oOyueHus:
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IlporpaMmma  cocTaBileHa  Ha  OcHOBaHWM  DefepalbHOTO  TOCYAAapCTBEHHOTO
00pa3oBaTenbHOrO CTaHgapTa Bhicmero obpaszoBanusi (O®I'OC BO) namnpapieHMs MDOATOTOBKH
04.04.01 Xummus, yTBep>KIEHHOTO MpUKa3oM MuHHCTepcTBa 00pa3oBaHUs W HaykKd PoccHiickoif
®enepanun ot 13 mrona 2017 r. Ne 655; Ilopsaka opraHuzamum ydeGHOTO Mpolecca B
00pa3oBaTeNbHBIX OpPraHM3allUsAX BBICHIEr0 MpPOo(EecCHOHANBHOrO oOpasoBaHus J{OHELKOH
Haponnoii Pecry6iuku, yrBepskaeHHOro npuka3zoM MuHucTepcTBa 06pasoBanus 1 Hayku JJTHP Ne
1171 ot 10 HOs6ps 2017 r.; y4eOHOro IiaHa # OCHOBHOM 00pa3oBaTENLHON MPOrPaMMBI BBICLIETO
npoQeccHoHaNbHOro 00pa3oBaHus HampasieHUs noArotoBku 04.04.01 Xumus, pa3paGoTaHHBIX B
I'OY BIIO «JloHeukuii HallMOHATIBHBIA YHUBEPCUTETY.

PazpaboTunku:

JouenTt kadenpsr - Q,“ij O KLY A/~ A.H. Poxyn
AQHAJTMTUYECKON XUMHHM, KaHIUIAT R
XMMHYECKUX HayK, JOUEHT

JloneHT Kadenpel oy “‘“Z" T.H. Cumonosa
AHAJIMTHYECKON XMMHH, KaHUaT
XMAMAYECKHX HAyK, JOIEHT

ITporpamMa y4eOHOM MUCHUIUIMHBI YTBEp)KACHA Ha 3aceaHUH Kadeapbl aHATUTHYECKOU
XMMHH.

IIpotokon Ne_ 19 oT« 14 » 04 2020 r.

3apenyromuii kKadeapoit g € A.C. AnemacoBa

IIporpaMma y4eOHOM OUCHMIUIMHBI OJ00peHa Yy4eOHO-METOOMYECKOW KOMHCCHEH
XHUMUYECKOTo (haKynpTeTa.

IIpotokon Ne 3 oT«_ 15 » 04 2020 .

IIpencenarens y4e6HO-METOUYECKOH . / : /{
KoMmHccuH (pakynprera Z%’/ il 4 H.B. SI6n04xoBa




1.  OBJIACTb IPUMEHEHUWSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

JlMcuuiuinHa «AHAIUTUYECKash XUMHUS APAroleHHBIX METAJUIOB» OTHOCUTCS K BapHaTHBHOM
yactu bioka 1 «/lucummiuael (MOAY/IM)» y4eOHOTO IJIaHa 1Mo HampasiieHuto noarotorku 04.04.01
XuMmus (maructepckass nporpamMma Xumwus). JucuuiuiMHa peanu3yercs Ha  XMMHUYECKOM
dakynbrere Kadeapoi aHATUTUYECKOW XUMHUH.

JlucuuiuiiHa, Onvpasch Ha XMMUYECKYIO (HEOpraHWYecKas, aHAINTHYECKasi, OpraHnvyecKas,
dbuznyeckas XuMHs), HaydHO-MeToAnuecKyto (MeToomorus U MeToIbl HayYHBIX HCCIIEOBAHUIA),
KoMIbloTepHYI0 (KoMIbIloTepHBIE TEXHOJOTMM B HayKe W OOpa30BaHUM) MOJATOTOBKH, T'OTOBHT
OyIoylmux uccienoBaTesied M MPaKkTUKOB B O0JIACTH aHATUTUYECKOW XHMHUU AParoueHHBIX
METaJIOB.

OcBoeHME [1aHHOW JMCHUUIUIMHBI HEOOXOIMMO KakK NpEeIIIecTByIOUlee MpH HU3Y4YEeHUU
JucuurUMHbL «COBPEMEHHBIE METOJbl aHaM3a TMPUPOAHBIX M IMPOMBIIUICHHBIX OOBEKTOB», BO
BpeMsi y4eOHOIl (03HAKOMUTENIbHOI) MPAaKTHUKW, MPOU3BOJACTBEHHOM TMpPAaKTUKU (HAY4YHO-
UCCIIeIoBaTeNIbCKasi paboTa), MPOU3BOACTBEHHOW MPAKTHKH (MPEIIUIIOMHAs TPAKTUKa), TPH
HAITMCaHUH MarucTepCKOil TuccepTaluu.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

Hanpasnenune noarotoBku 04.04.01 Xumus
Marucrepckas nporpamma
OO6pa3zoBarenpHas IporpaMmma aKaJieMHuecKasi MarucTparypa
Kpanuduxanms MarucTp
KonnuecTBo copepkaTeabHbIX MOTyIel 2
Jucuumnirna 6a30Boii / BapuaTUBHOMN 4acTH JTUCIUIIIMHA BAPUATUBHOMN YacTH
00pa30BaTeNbHOM MPOrpaMMbl 00pa30BaTeIbHON MPOrpaMMbl
®opwmel kouTpost (MK, sk3amen, 3auer) MK, 3auer
ToKasarenm ouHas (hopma 3ao4Has Gpopma
00y4eHus oOyueHus
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 2
I'ox moaroToBku 1
Cemectp 1
KonnuecTBo yacos 72
- JIEKIIMOHHBIX -
- IPAKTUYECKUX, CEMHUHAPCKUX 12
- TaOOPATOPHBIX 12
- CAaMOCTOSITEJIbHOM pabOoTHI 48
B T.4. HHMBHIyaJbHOE 3a/IaHUEC
HenenpbHOE KOJTMUECTBO YacoB, 6
B T.4. ayJUTOPHBIX 2

3.  OINHNCAHHME JNCHUIIJIMHBI

Ileau u 3axaun
Ileny — yrnyOuth U cHoOpMUPOBATh 3HAHUS CTYACHTOB IO TEOPUHM MU TPAKTHKE METOJIOB
aHaJIn3a ,Z[paI‘OI_[eHHBIX MCTaJJIOB,
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- J1aTh TEOPETHUYECKYIO U METOJI0JOTHYECKYIO MOJrOTOBKY B 00JaCTH aHAIMTUYECKON XMMUHU
JParoleHHbIX METaJNIOB, NPUMEHSIEMbIX B aHAIM3€ CIUIABOB, IOBEIHMPHBIX H3JCIUH, OTXOJOB,
00BEKTOB OKpY’Karollel cpesbl, B MEAULIUHE U JP.

OcHogéHbiMu 3a0auamu Kypca sBISIOTCS (HOPMHpPOBAHHWE 3HAHMW M YMEHHH O METOAax
aHanu3a, pas3elieHHs, KOHLIEHTPUPOBAHMs JParolEHHbIX METAUIOB KaK O BaXHOH o0jacTtu
AHAJTUTHYECKOW XMMMUH, €€ CBSI3U C IPYTMMHU METOJaMM aHanu3a (ruOpuIHble 1 KOMOMHHPOBAHHBIC
METO/IbI).

TpeOoBanus K pe3yabTaTaM OCBOEHHMS JMCUMIUIMHBL. [Iporecc n3ydeHus AMCHUIUINHBI
«AHaJIMTUYECKass XMMHS JPAroleHHbIX METAJUIOB» HaIpaBlieH Ha (POPMHUPOBAHUE 3JIEMEHTOB
cienyomux komnereHuil B coorBeTcTBur ¢ ®I'OC BO P® nanpasnenus noarorosku 04.04.01
XuMHsI 1 OCHOBHOH 00pa3zoBaTeIbHOM MPOrpaMMbl BBICHIETO NMPO(ECCHOHAIBHOIO 00pa30BaHMs
HanpasyieHuAnoAroroBku 04.04.01 Xumus (Marucrepckas mporpaMmMa: XUMHMsI):

YHUGEPCANIbHbIE KOMNEMEHUUU:

—CIIOCOOHOCTh OCYHIECTBIATh KPUTUYECKUW aHAIU3 IMPOOJIEMHBIX CHUTYyalldii Ha OCHOBE

CHCTEMHOTO TI0X0/1a, BhIpabaThiBaTh cTpareruto aeicteuit (YK-1);

— CHOCOOHOCTD YIPABISITh MPOSKTOM Ha BCEX JTarax ero xu3HeHHoro 1ukia (YK-2);

obuwenpogeccuonanvHvie KOMnemeHyuu:

— CIIOCOOHOCTH BBIMOJIHATh KOMIUIEKCHBIE 3KCIIEPUMEHTAIbHbIE M PACUETHO-TEOPETHUYECKHE
UCCIIEIOBAaHHS B M30PAHHOM 00JIaCTH XMMHHU WIIH CMEXHBIX HAYK C UCIIOJIh30BAHUEM COBPEMEHHBIX
pruOOPOB, POrPaMMHOTO obecrieueHus 1 6a3 JaHHBIX mpodeccronaabHoro HazHadenus (OITK-1);

—  cnocoOHOCTh  aHANM3MPOBATh,  WHTEPHPETHPOBaTH HW  0000mIaTh  pe3ybTATHI
9KCHEPUMEHTAJbHBIX M PACUETHO-TEOPETUYECKUX paboT B H30paHHOW OONACTM XUMHM WIH
cmexHbIx Hayk (OITK-2);

— CIIOCOOHOCTb MCIIOJIb30BaTh BBIUMCIUTENIBHBIE METO/Abl M aJalTUPOBaTh CYLIECTBYIOLIHME
HpOrpaMMHBIC TIPOYKTHI JIJIsl pelieHus 3a1a4 npodeccuonanbHou aestenapnoct (OI1K-3);

npogheccuonanvnvlie Komnemenyuu, COOTBETCTBYIOIINE BUAY (BUAaM) NMpodhecCHOHaIbHON
JeSITeIbHOCTH, Ha KOTOPble OPUEHTHPOBaHAa MPOrpaMMa MarucTpaTyphl:

HAYYHO-UCCTIE008AMENLCKAS 0eAMENbHOCb!

—  CHOCOOHOCTh MPOBOJUTH HAy4YHBbIE HCCIEAOBaHMUS MO C(HOPMYIUPOBAHHON TEMaTHUKE,
CaMOCTOSITENIbHO COCTaBJISITh IJIaH MCCJIEIOBAaHUS M IOJIy4aTh HOBBIE HAy4yHble U NPUKIIATHBIE
pesynbratsl (ITK-1);

—  BJaJIeHUE Teopuel M HaBbIKaMU MpaKkTU4Yeckoi paboThl B u3bpanHoi obnactu xumuu (I1K-
2);

— TOTOBHOCTh HCIOJIb30BaTh COBPEMEHHYIO amnmaparypy MpU [POBEJEHUU HAyYHBIX
uccnenoBanuii (ITK-3);

B pesyabrare nzyueHusi y4eOHOMH JUCHUIINHBI CTY/IEHT J0JIKEH:

3Hamy:

— COBPEMEHHYIO MH(POpPMAIMIO O METOAaX aHaliu3a, pa3JesieHns, KOHIEHTPUPOBAHUS
JParolieHHbIX METAJIJIOB;

— TEOPETUYECKHE OCHOBBI METOJIOB aHaju3a, pa3/elieHus, KOHIIEHTPUPOBAHUS
JParolieHHbIX METAJIJIOB;

— KOJMYECTBEHHBIE XapaKTEPUCTUKU METOJIOB;

- CTHOCOOBI OTIpeIeNIeHUs] KOHLIEHTPAIMH BEIIECTB;

— METPOJIOTMYECKHE XapaKTEPUCTUKH METOI0B U 00J1aCTH UX UCIIOJIb30BAHMUS;

- COBpPEMEHHbIE TPUOOPHI U annapaTypy;

— MPUMEpPHI MPAKTUYECKOTO MPUMEHEHHS METO/I0B aHalIn3a JParolleHHbIX METAJIIOB;

ymembo:

— MPUOOPETEHHBIE B ATOM KYypC€ 3HAaHUS CTYAEHTHI JOJDKHBI yMETh NPUMEHSTH B
HAYYHBIX IOUCKaX (IPU BBITOJHEHUH MarucTepcKoi paboThl), MPH IJIAHUPOBAHUH SKCIIEPUMEHTA;
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— NpUOOpeTEeHHbIE 3HAHMSA M YMEHHUS CTYIEHTbl OYyIyT HCIOJIb30BaTh IOCIHE
OKOHYAHUSl YHUBEpPCUTETAa B CBOEH JanbHeiiled paboTe - Ha MPOMU3BOJACTBE, B HAyUYHBIX
MCCJICIOBAHMSIX WJIM B MEAArOrnyecKou NesTEeNbHOCTH B YUEOHBIX 3aBE/ICHUSX;

— CTYJEHTBI JJOJDKHBI YMETh IIPUMEHATh 3HAHUSI TEOPETUUECKUX OCHOB JUCLMILIMHEI B
MPAKTHKE aHaJlM3a MPOMBIIIJICHHBIX 00OBEKTOB, JIOMa M OTXO0B JParolieHHbIX METAIIJIOB;

— yMETh BBIOpaTh METOJ| aHAIM3a; OLICHUTHh IPABUIBHOCTH PE3yJIbTATOB AHAIN3A;
CeNaTh BBIBOJIbI U J1aTh PEKOMEHIALINH;

enaoems:

— TEOPETUYECKUMU
JIparolieHHbIX METAJIJIOB;

- paboToH ¢ IUTEepaTypol MO0 AHATUTUYECKON XUMUU;

— OIIBITOM 00pabOTKH M 0000IIECHHS MaTepraa U TOMCKA HOBBIX SKCIEPUMEHTAIBHBIX
Y TEOPETUYECKUX PE3YJIbTATOB.

n  MCTPOJIOTHYECKHMMHU  OCHOBAaMH aHAJUTUYECKOH  XHUMUH

4.  COJEPXAHUE JUCLUIIAHBI U ®OPMbI OPTAHU3ALIMYU YYEBHOT'O
MPOLIECCA

IMopsinkoBbIiA HOMEP U Kparkoe conepkanue TeMbl

TEeMa

Cooeporcamenvhutii modyav 1 «Qdougue 60npocel aHaIUMuUUECKol Xumuu OpazoyeHHbLx
Memannos. XumuuecKue menmoosvl KOHUEHMPUPOGAHU U PA30e1eHUA OPA2OYEHHBIX
Memainnosy

3amauri ¥ OCOOCHHOCTH AHATUTHYCCKOH XHMHH JIPArolCHHBIX
MeTayuioB. llepBuuHble CTaHIAapTBl. YUYeT HEPaBHOMEPHOTO
pacnpenenenus, GopM COCTOSTHUN B TTpo0ax, MpUpo/ia MIaBHEN U
TEXHOJIOTUYECKHX J100aBOK Ha OMNpeAeNieHHe AparoleHHBIX
MeTayioB. COCTOSIHME JparoleHHbIX METAJUIOB B pacTBOpeE.
Ot60p u paznoxenue mMpod. PU3NYECKUE U XUMHUUECKUE METOIBI
MOATOTOBKHU MPOO.

Tema 1. O61mue BOIpoCH!
AQHAJTUTUYECKON XUMUHU
JParoIeHHbIX METAJJIOB

Tema 2. Metonpr
KOHIICHTPUPOBAHUS U
pazzieneHus JparoueHHbIX
METaJI0B

Metoapl OCAXIACHUS, COOCAXKIACHUSA, OTTOHKH, SKCTPAKIIUH.

Cooeporcamenvutit modyns 2 «Memoowt ananuza OpazoyeHHbIX Memaiios)

Tema 1. Xumunyeckue | KauecTBeHHOE M KOJMYECTBEHHOE OIPENEIICHHE IparoleHHbIX
METO/AbI aHaIn3a MeTaJUIOB. ['paBUMETpUYECKOE OIpENEIeHUE B BHUAE METAIIOB,
COCIMHEHUN C OPraHMYECKMMH M HEOPTaHWMYECKUMH pEeareHTaMu.
[TpoOupHO-XUMUYECKUE METOJbl aHalu3a. |[UTPUMETPUUYECKHE
MeToabl. ['mOpuaHble M KOMOMHMpPOBAHHBIE METOJIbI aHaIU3a.
DKCTPaKIIMOHHO-()OTOMETPUUECKUN aHAIIN3.

Tema 2. | CpoiicTBa BemIECTB U METOJbl  CIEKTPOPOTOMETPUUECKOIO
YasTpaduoneronas, aHanu3a. THWIBl OKpAIICHHBIX COEIWHEHUH, HCIONb3yeMbIX B
BHUJIUMAst aHanmuse. BerOop peareHToB.

cneKTpodoTOMeTpHs B

aHayn3e JParoIeHHbIX

METAJIJIOB

Tema 3. | Merponornueckue XapaKTePUCTUKHU METO/Ia. Crioco0mr
CriekTpocKonuyecKkue MOBBIIICHUS] ~ YYBCTBUTEIBHOCTH, TOYHOCTH,  pacCIIUpPEHHE
METO/IBI aHalM3a | IWana3oHa  ONpEeIeNsieMbIX  KOHIICHTpPAIUMH,  ONpeAeTeHHI
JParolleHHbIX ~ METAJJIOB. | IPAarolleHHBIX METAUIOB B TPHUPOJHBIX U MPOMBIIUICHHBIX
AToMHO-abcopOIoHHAs obbekTax. IlmamMeHHBIE ¥ DJIEKTPOTEPMHUUYECKUU  CTHOCOOBI

CIICKTPOCKOIIMI B aHAJIU3C

aTOMU3aIlHH. FHGPHIIHLIG OKCTPAKIIMOHHO-aTOMHO-




AParonuCHHbIX MCTAJIJIOB

abcopOLroHHBIC " COpPOIIMOHHO-aTOMHO-a0COPOIIMOHHBIE
METOIbl. MeTOoAbl ONpeAeieHUs] METaUIOB B CIUIaBaX U
COCJIMHEHUAX 30J10Ta, cepeOpa, IJIATHHBI, MAIAAUsA WU JPYTUX
JIPAroieHHbIX METAJUIOB.

TemaTnyeckui miaan

Conep:kareJbHbIii MOTYJIb 1

Koan4yecTBo 4acoB
Ounas popma o0yueHust 3aounas popma o0yueHus
B T.4. B T.4.
Ha3sBanusi comepKaTeIbHbIX 2 & E e e g E e
o < < [a5] [a5]
Mojy.ieii u Tem °o| x| 5| E|8E|SE 2| x| B| E|sE| SE
) S O o'l = Ol >» O 1) S| O o) &= =} > O
Q = =) E|18Q HY Q = =) & 3 < 5 ©
Mm «° = S | = S S [=a} w7 = < = < = S
O = oo Y A O = Q| o & B =
= 2l 9S85 = = = o |0 R| E w
Qs S| < Sl Y |s s A
o < = jas] o < < jas)
El BSOS = = 5| S =
Tema 1. OO6Gmue BOIPOCHI
aHAIIUTHYECKON XuMuH | 8 2 6
JIPAroIeHHBIX METAJIJIOB
Tema 2. Metonsl
KOHI[CHTPUPOBAHUS U 20 ol al 14
paszeneHus JparoeHHbIX
METAIOB
Hmozo
no cooeprcamenbHoMy 28 4 14|20
mooyno 1
Coaep:xateJbHbIA MOIYJIb 2
KoaundecTBo yacoB
Ounas ¢popma 00y4eHuUs1 3aounas popma oOyueHust
B T.4. B T.4.
HazBaHus coxep:KaTeJabHbIX 2 2 E E | g E E
7 o 5 T s E|3 g ¢ 5 T |8 S|
MoyJieil M TeM = | g 9 ) ct5 54 5 S S SHER N
Q = <) = 39 HY o = T & 3 Q¢
M ¥ = < = S (= [aa] ¥ =~ < = SI= |
15} = o, o & |m S 15} [ o | o Ym €
S % o) & ® IE R = % o | & wI= H
=Y Q = < [FF S | © |2 SE S
< < jas] < < asl
= = 13 = = 5 1O =
Tema 1. XuumMudeckue METOJIBI
L1 14 2 4 8
aHaIM3a.
Tema 2. Y nprpaduoneToBas,
BUIUMA
creKTpooTOMETpHS B 10 2 8
aHaJlM3e JParoleHHbBIX
METAJIIOB.
Tema 3. CIEKTPOCKOTMYECKHE
METO/IbI aHAJIN3a AParoleHHbIX
A AADArot 20 4 | 4 12
METaJLUIOB. ATOMHO-
abcopOImoHHas




CIICKTPOCKOIIHA B aHAJIU3E
AparouCHHbIX MCTAJIJIOB.

Hmozo
no cooeprcamenbHoOMy 44 8 8 28
Mmooynio 2
Bcezo uacoeé no modynio
72 12 12 48

5. METOAUYECKHUE PEKOMEHIALUU JJISI TIPOBEJEHUSA
JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHI

JIeKIIMOHHbIE 3aHATHS HE NpPpeaAyCMOTPECHDbI y‘leﬁHLIM IJIAHOM

TeMbl NpaKTHYECKUX 3aHATHI

Ne Konuuecmeo
wn Ha3zeanue memot 4aCos
1 |OO6mume BOpOChl aHATUTHYECKON XMMHUU JIPArollCHHBIX METAJIOB 2
2 |MeToapl KOHIICHTPUPOBAHUS U Pa3ACIICHHsI IParolieHHBIX METAJIJIOB 2
3 [Xumuueckue meronsl aHanusa 2
4 |YneTpaduoneroBas, BHUIAMAs  CIHEKTpO(QOTOMETpUS B  aHAJIU3C 2
IparoIeHHbIX METAIIJIOB
5 |CrekTpockonyeckue METObl aHAIH3a JIPAroleHHBIX METaUIOB. ATOMHO- 4
aOCOpOIIMOHHAs CIIEKTPOCKOMHS B aHAJIM3€ JIPArOlIEHHBIX METAJIJIOB
BCEI'O 12
Tembl J1a00PATOPHBIX 3aHATHI
\o |Konuuecmeo
/n |Hazeanue memolt 4aCo8
1 MeTo/1bI KOHIICHTPUPOBAHUS M Pa3JIelICHUs APArolEeHHBIX METAJIOB 4
2 XUMHYecKre METObI aHAIN3a 4
3 CIIeKTPOCKOIMYECKHE METO B aHAIHM3A IPAroICHHBIX METANIOB. ATOMHO- 4
a0CcopOLIMOHHAs CTIEKTPOCKOIHSI B aHATIN3€ APArOlEHHBIX METAJIOB
BCEI'O 12
6. METOJIUYECKHUE PEKOMEHIAIIMU 11O OPTAHU3AILIUA
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB
Opranusanust caMOCTOATEIbHON Pa0d0ThHI CTYICHTOB
(coomeemcmeenno Oannvim 6 mabauye memamu4ecko2o niaHa)
Ne Konuuecmeo
wn Has3zeanue memot wacos
1 |OGmIue BOIpOChl aHATUTHYECKON XUMHUH JIPArOIEHHBIX METAJLIOB 6
2 [Metoapl KOHIICHTPUPOBAHUS U Pa3/IeICHHsI IParoleHHbIX METAIIIOB 14
3 [Xummueckue MeTOnBI aHAIN3A 8
4 |YnbTpaduoneroBas, BuUAMMAs ~ CHEKTPOPOTOMETpUsS B  aHAIU3E 8




IPAaronCHHbIX MCTAJIJIOB

5 |CnekTpockonnyeckue METObl aHAJINW3a JIParoleHHbIX METauIoB. ATOMHO- 12
a0COpOIIMOHHAS CIIEKTPOCKOIHS B aHAIN3E IPArOL[CHHBIX METAJIOB
BCEI'O 48

7. NHIANBUYAJIBHBIE 3AJIAHUS
NuauBuayaibHble 321aHUs IPOTPAMMOii He NIPeAyCMOTPEHbI.

NupuBuayanbHas padora
Ienb: oBnanerp TEXHOJIOTHMEH TPOBEACHMS TEOPETUYECKUX M IKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHM B OOJIACTH aHATUTUYECKON XMMHHU JAPAroleHHBIX METAJIJIOB.

3ananuqa:

1. OOmiass xapakTepuCTHKa JparoleHHbIX METalIOB Kak OOBEKTOB aHaJu3a.
XUMHUECKUE CBOICTBA aHAIUTOB.

2. CoBpeMeHHOE COCTOSIHUE U MEPCIEKTUBbBI Pa3BUTHS METOJI0OB aHAIM3a JPAroll€HHbIX
METAaJUIOB.

3. MeTtopl pa3esieHus: U KOHIIEHTPUPOBAHUS B aHAJIM3€ JPAroll€HHbIX METAJIJIOB.

4. CopOunoHHbIE METOABl pasfeieHus U KoHUeHTpupoBaHusa. CopOeHTbl ¢
KOMILIEKCO0Opa3ytommmu rpynmnamu. [IpuMeps! onpeneneHuil [paroieHHbIX METaIOB.

5. KonnenrpupoBanue pyreHuss U ocmus. M30uparenbHas OTIOHKAa M 3KCTPAKIMS
OKCHUJIOB PYTEHHS U OCMUSI.

6. OKCTpaKIIMOHHbIE METOJbl pPa3/ieleHUss U KOHLEHTPUPOBAHMS JIPArOLEHHbIX
METaJIJIOB.

7. THUMBI PKCTPAKIIMOHHBIX CUCTEM, IPUMEHSAEMBIX B aHAJIM3€E IParolieHHbIX METAJUIOB.

8. DKCTpaklIMOHHBIE METO/bl C MPUMEHEHHEM JBYX(a3HbIX BOJHBIX CHUCTEM B
pa3fesIeHNN U KOHLIEHTPUPOBAHUM JIPArolicHHBIX METAJIJIOB.

9. DKCTpaKLIMOHHO-()OTOMETPUUECKNE METO/Abl aHajdu3a JIParoleHHbIX METAIJIOB B
COOTBETCTBUH C NIPUHIUIIAMHU «3EJIEHON XUMHUN».

10. @®opMbl HAXOXKJIEHUS APArolEeHHBIX METAUIOB B TEXHOJIOTMYECKUX pacTBOpax Ipu
KHCJIOTHOM Pa3JI0KEHUU.

11. KoMmriutekcHbple COeMHEHNs IparoleHHbIX METANIOB — OCHOBAa METOJOB aHAJIA3a
JParoLeHHbIX METAJIJIOB.

12. CocTosiHHE AparoleHHbIX METAJIOB B FAJIOTEHUIHBIX PaCTBOPAX.

13. B kakoM COCTOSSHMM HaxOIUTCS 30JI0TO, IJIATMHA IPH PACTBOPEHMM AHAJINUTOB B
1apckoi Bojake?

14. [IpeuioskuTe KUCIOTHI A M30MpATEIbHOIO PACTBOPEHMS IUJIATHUHBI, HaJlIaaus,
cepebpa. Hanummure ypaBHEeHUs peakiyii paTCBOpEHUSaHAIUTOB.

15. IIpennoxkute MeToAbl NS OINpPENEICHMs] INPUMECEH IpParoll€eHHBIX METAJIOB B

TOPHBIX TMOpOJAaxX, pyAax M TMPOAYKTaX UX TMepepadoTKH, MOPCKOM BoOJEe, paccoiax,
TEXHOJIOTHYECKUX PacTBOpax, peyHOW BoJie, COPOCHBIX Bojax W Jp. ONUIINTE MPUHLMUI 3THX
METO/I0B.

16. [Ipennoxure wmeToAbl Uil OINPENENCHHUS IUIATUHOBBIX METAJUIOB B CIUIABAaX,
KOHIIEHTpaTaX, OTpabOTaHHBIX KaTayim3aTopax u ap. ONUIINTE MPUHIIAIT METOIOB.

17. [Ipennoxxute METOABI ONpeAeNeHHs] ONarOpoJHBIX W HEOIAropOJHBIX METaNIOB B
MJIATUHOBBIX MeTaiuiax. ONUIINTE TPUHIUIT METOJIOB.

18. [Ipennoxure KOMIUIEKCHBIE COCIMHEHUS] C HEOPTAHUYECKMMU U OPraHUYECKUMU
JIMTaHJIaMH U TPABUMETPUYECKOTO OMPEACIICHUS MaIaaus U IUIATHHBI.

19. [Mpennoxute CcHeKTpoGOTOMETPUUECKHE METOABl JUISl OINPEACTCHHUS TUIATHUHBI.

[Tpuntun meroaoB. O0IaCTh TPUMEHEHUS.
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20. [IpemyioxuTe TPaBUMETPUUECKUE METOIBI JIJIST OTIPEICTICHUSI:
® 30JI0Ta;
e majuIagus;
e TUIATHUHBI;

e cepeOpa.
21. Tlpenoxute CTaHIAPTHBIE METO/IBI OTIPE/ICIICHUSI aHAJTUTOB B FOBEIMPHBIX U3CITHIX:
® 30II0Ta;

* TaIanus;
® I[UIATUHBL
e cepeOpa.

22 Ilpennoxkute TUTPUMETPUUECKUE METOJbl ONpEAETICHUs MaKpOKOJINYECTB cepedpa.
[IpuHIMIT METOOB.

23. Kakue MHIMKATOPbI UCHOJB3YIOTCS IPU OINpEesIeHUH cepedpa METO0M OCaJUTEIbHOTO
tuTpoBaHusa? OObSICHUTE MEXAHU3M JEHCTBUS UHIUKATOPA.

24. Onuimure NPUHLIKI TOTEHIIMOMETPUUYECKOTO TUTPOBAHUS NPH ONpeeTIeHUN cepedpa.

25. Kakme  5neKTpoAbl  UCHONB3YIOT TNPH  ONpEACICHWH  cepedpa  METOJIOM
HOTEHIIMOMETPUUECKOro TUTpoBaHUA? OOBsCHUTE MEXaHU3M UX JEHCTBHUS.

26. llepeuncnuth (HaKTOpPBL, OT KOTOPBIX 3aBUCHT IOTCHIIMOMETPUYECKOE THUTPOBAHHE
aHAJIUTOB.

27. TlepeuncnuTe MPEUMYIIECTBA ABTOMATHYECKOTO IMOTEHIIMOMETPUYECKOTO THUTPOBAHHS
coJieit cepedpa.

28. KoMIUIEKCOHOMETPUYECKU METO/T OTIpEIeNICHUs MaJutaus B cruiaBax. [lpuHimm MeToza.

29. OmnucaTh CTaAMU I'PAaBUMETPUUECKOTO ONPEAETCHMs Naafus ¢ AUMETHITIIHOKCUMOM.
[IpencraBuTh cOCTaB OCaXKACHHOW (HOPMBI.

30. OObsAcHUTE CYIIHOCTb OOPAaTHOIO KOMIIJIEKCOHOMETPUYECKOIO TUTPOBAHMS IpU
OTIpENICIICHUH TTaJUIaIHsL.

31. Ykaxure ycioBUs KOMIIJIEKCOHOMETPUYECKOTO ONPEeIICHUS MaIaaus.

32. Kakoil WHAMKATOp WCHOJB3YETCS] MPH KOMIIEKCOHOMETPUYECKOM OIpEIeICHUN
naagusa? OObsICHUTE MEXaHU3M JEWCTBUS METAITIOXPOMHOIO MHIMKATOPA.

33. DKCTpakIMOHHO-(POTOMETPUYECKUN METOJ oOmpeneneHus 3ojota. [IpuHiun wmertona.
YyBCTBUTENBHOCTD U CEJIEKTUBHOCTD.

34. CranpgaptHble oOpa3lbl COCTaBa M CBOWCTB BEIIECTB M MaTepUasoB, COAEpKAIIUX
JparolieHHbIe METaJUIbl, B OLIEHKE PAaBUIBHOCTH PE3yJIbTaTOB aHAIHU3a.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOYHOM ATTECTAIIUA

1. 3anauu 1 0COOEHHOCTH aHAIMTUYECKOW XMMHH JJPAaroll€HHbIX METaJJIOB.
2. CocrosiHME JparoleHHBIX METAUIOB B pacTBopax. [amoreHujHsle, Cyiab(paTHbIE,
THOLIMAHATHBIC, HUTPUTHBIE KOMITJIEKCHI H JIp.
3. Kommiekcsl AparoeHHbIX METAJIOB C OPraHMUECKUMH peareHTaMu.
4. CocTrostHEE MOHOB JIPArolEeHHBIX METAJUIOB B TAJIOTEHUIHBIX PACTBOPAX:
. 30I10Ta, cepedpa;
. naJTa s, TUIATHHBL U JIP. TUIATHHOBBIX METAJIJIOB.
S. OO6m1re ocHOBBI 0TOOpa Mpod AparoneHHbx Metamios mo ['OCT.
6. OCOOEHHOCTH TTOATOTOBKH MPOO APArOICHHBIX METAJUIOB K aHAIN3Y: Pa3ioKeHUE U
pacTBOpeHHe mpoo.
7. Mertoab! pa3feneHus 1 KOHIIEHTPUPOBAHKE APATOIICHHBIX METaJIOB.
8. Y ®-, Bunumast criekTpo(oTOMETpHs B aHATTU3E IParolieHHbIX METAJIIOB.
9. Twurbl OKpameHHbIX COeAMHEHNH, TPUMEHIEMbIX B aHAIH3€ JParoleHHBIX METaJJIOB.
10. MeTobl OCaKACHUS TIPU pa3esIeHUH IUIATHHOBBIX METAJIIOB.

11. OcaxxneHne 30JI10Ta B BAE MeTaJlIa.
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12. Onpenenenue namiaaus Npu MTOMOIIN JUMETHITIIMOKCUMA.

13. ['paBuMeTpHUeCcKOE OTACICHHE U ONIpeiesieHHue cepedpa.

14. Mertoap! ocakieHus cepedpa.

15. TuTpUMETPUUECKUI METOI ONIPEIEICHUS NTaJUIa iU B CILIABAX.

16. Tutpumerpuueckue MeTONbl B aHalM3€ JParolieHHbIX MeTamioB. OrmnpeneneHue
cepeodpa.

17. doromeTpuiecKoe onpeiesieHue TIaTUHBL B 0TX0/1aX U IPYIHuX 00BbEKTaxX.

18. MeTozabl pOTOMETPUIECKOTO ONPEeTICHHS MalIaans.

19. DKCTpakLMOHHO-()OTOMETpUUYECKHE METOJbl aHanu3a. [lpumepsl omnpeneneHuit
JIParoleHHBIX METAJIJIOB.

20. JIrtOMUHECIIEHTHBIN METO ONpEeIeIeHNs IPparoleHHbIX MeTaiioB. [IpuHiun Merona.

21. MeTtopl pa3ieneHusl 1 KOHLEHTPUPOBaHUs. DKCTPAKLIMOHHOE pa3JesieHne. XUMU3M
SKCTPaKIUU TIATUHOBBIX METAJJIOB.

22. MeTo/b1 pa3jenieHus U KOHICHTpUpoBaHusi. COpOIMOHHOE pa3jelieHuE.

23. [ToTeHnnomeTprUyecKOe TUTPOBAHKE B aHAINU3E JPATOLICHHBIX METAJLIOB.

24, DKCTpaKIMOHHOE OT/ICICHNE U (POTOMETPUIECKOe onpenenenue miatuael ¢ SnCl2.

25. Texnuka Oe3omacHOCTH Tpu pabOTe C JParoleHHBIMU METajllaMd Ha MpHUMepe
OCMHUS M €T0 COEIMHEHU .

26. [TpoOupHO-XUMHYECKHE METO/IbI aHAJIH3A.

27. CrangapTHble METO/Ibl aHAIN3a IOBEIUPHBIX U3EIINM.

28. I'uOpuaHbie 1 KOMOMHUPOBAHHBIE METOIa aHanu3a. [IpuMepsl onpeaencHui.

29. KommiekcooOpa3zoBaHne KaTHOHOB JIPAaroleHHBIX METAJUIOB C CEpYCOIEpKAIIUMHU
OpraHUYECKUMHU PeareHTamH .

30. Kommiekcoobpa3oBanue 30710Ta ¢ OpOMHI-HOHAMH U €T0 ONPECTICHHE.

31. ObecrieyeHrie TPAaBUIBHOCTH PE3YJIbTATOB XHMMHUYECKOTO aHaNM3a JIParoll€HHBIX
METAaJUIOB.

32. ObecrieyeHrie KadecTBa pe3yabTaTOB XHMMHUYECKOTO aHalIM3a JParolleHHBIX
MetauioB. CTaHaapTHBIE 00pa3Iib.

33. Pereneparusi cepebpa B xumudeckoil mnaboparopun. CTeneHb BO3BpAIICHUS
JIPAroIeHHBIX METAJIJIOB.

34. [TnameHHOE aTOMHO-a0COPOIIMOHHOE OTPEIENIeHNE APArOIIEHHBIX METAJLIOB.

35. DNEeKTPOTEPMHUUECKOE  aTOMHO-a0COpPOITMOHHOE  OMpPEACNICHUE  JIparoleHHbIX
METAaIJIOB.

36. ATomHO-abcopOImoHHOE onpeeneHre namiaaus. CrocoObl MOBBIMICHUS TOYHOCTH
[IPU ONPEIETICHUH MAaKPOKOIUYECTB MaIausl.

37. ATOMHO-a0COPOIIMOHHOE OTIPe/IeTICHUE 30JI0TA.

38. ATomHO-abcopOImoHHOE ompesenenue namiaaus. CrnocoObl MOBBIIIEHUS TOYHOCTH
NIPU OTIPEIEIIEHUN MaKPOKOIMYECTB TaJlIa sl

39. Pereneparusi cepebpa B xumudeckoil mnaboparopun. CTeneHb BO3BpAIICHUS
JIPAroIeHHBIX METAJIJIOB.

40. MeTobl OTAETICHHS IParolleHHBIX METaNIOB OT COMMYTCTBYIOIIUX dJIEMEHTOB.

4]. Mertoibl onpeiesieHust MPUMECE B IParolieHHbIX METajlIax.

9.  OBPA3EII MOAYJIBHOT'O KOHTPOJISA
(obpasey eapuanma u Kpumepuu oyeHUBAHUL)

roy BIO «IOHEIKUA HAIIMOHAJBHBIIA YHUBEPCUTET»
dakynbTeT

Hanpaenenue noo2omosxu: 04.04.01 Xumus
Mazucmepckas npoepamma:
IIpozpamma nod2omoexu: aKademuyeckan Mazucmpamypa
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Cemecmp 1
Yuebnas oucyunnuna AHanuTHYeCcKas XUMHUS JIPArolleHHBIX METANIOB

MOAYJIbBHASA KOHTPOJIBHASI PABOTA
BAPUAHT Nel

[

Metoabl HACHTU(UKAITUH 30J10Ta
[TnamenHoe aTOMHO-a0COPOLIMOHHOE OTPE/IEIIEHNE APArOLEHHBIX METAJLIOB.
3 Paccuuraiite comepkanue 3010Ta B mpode (Macc.%) 1Mo cIeayonuM TaHHbIM:

Hagecky npo6s1 Maccoii 1,0000 T pacTBOpHIM B CMECH KHUCJIOT; MIOJy4YEHHBIH PacTBOP
KOJIMYECTBEHHO NiepeHecy B MepHyto koi0y Ha 100,0 mu. J{ns aroMHO-a0CcOpOLMOHHOTO aHAIN3a
anMKBOTY pactBopa 5,00 Mt pazbaBunu B MepHOi kosioe 10 100,0 mu. B aToMm pactBope
KOHIIEHTpaLus 3010Ta coctaBuia 2,00 MKr/miL.

YTBepkIeHO  Ha  3acedaHuM  Kadeapsl ,

poTokoJ Ne OT « » 20 r.

N

3aBenyromuii kadeapoit
[IpenonaBarens

Kputepuu oneHuBaHus MO1yJIbHOT0 KOHTPOJIsI

Homep 3a0anusn Konauuecmeo d6annos
1 20
2 2
3 10
Bcezo 50

10. KPUTEPUU OHEHUBAHUA

ITIo kypcy mpenmnonaraercs MpOBEICHUE NMPOMEXYTOYHOW aTTECTAllMM B BUAEC MOIYJIBHOI'O
KOHTPOJISI, BHIIOJTHEHUE UHIUBUAYAIbHON pabOThI U 3a4eTa.

Pacnpeodenenue 6annos, Komopvie MoZym noay4ums CHyoeHnvl
6 npoyecce uzyueHus OUCYUNIUHDL

OprannzaunmoHHO CPC Bcero
yueOHasi paboTa NuauBunyanbHas Moayabubiii  |MHAUBHAYAIBHASA
CTyIeHTa padora KOHTPOJIb TBOPYECKasn
padora
Max 40 6amos max 10 6amoB max 506a10B 100 6amnoB

IlIkana coomeemcmeusn 6an106 HAUUOHAILHOIU WIKATlIE

Ouenka Ouenka no OueHka 1o rocy1apcTBeHHOM 1KaJe Ouenka no
no mxkaJje | 100-6amabHoi |  (3x3aMeH, A depeHUHPOBAHHBIN 3a4eT) | rocyAapcTBEHHOM
ECTS mKaje mKaJe (3a4er)
A 90-100 5 (OTIM4HO) 3a4TEHO
B 80-89 4 (xopo11o) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TCHO
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D 70-74 3 (YIOBJIETBOPUTEILHO) 3a4TE€HO

E 60-69 3 (YIOBJIETBOPUTEIIHHO) 3a4TECHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3a4TEHO

C BO3MOXKHOCTBIO ITOBTOPHOM ClIauu
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOXKHOCTBIO ITOBTOPHOM CAa4M MPH
YCIIOBUU 0053aTeIbHOT0 Habopa
JIOTIOJTHUTEIIbHBIX 0aJITOB
11. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHUE YYEBHOI'O ITPOLECCA

[IpoBeneHne MpakTUUECKUX 3aHITUHA MPOXOAUT B AyAUTOPHSIX XHUMHUYECKOro ¢akyibTera
oy BIIO «IOHEHIKNNU HAIIMOHAJIbHbIMM YHUBEPCUTET». CamoctosTenpHas pabora
npoxoauT B ayautopun Ne510 kadenpsl aHATUTHIECKOW XUMHH.

BBITSIDKHOU

JlaboparopHble 3aHATHS TPOBOAATCS B XUMHUYECKHX J1ab0OpaTopusx,
o0opynoBaHueEM,

BeHTHJ’IHHHeﬁ, COBPCMCHHBIM  AHAJIUTHYCCKHUM

peaKkTUBaMHU.
VYuebHasg aucuuiuinHa odecreyeHa nocoOus MU U y4eOHO-METOJMUECKUMHI MaTepuallaMu, ¢
KOTOPBIMH CTYJCHT UMEET BO3MOXHOCTh paboTaTh B YUTAIBHBIX 3ajax oubimoreku JoaHY.

12.

PEKOMEHJOBAHHAS IUTEPATYPA

OCHaIlICHHBIX
XUMHNYCCKNMH

HaunmenoBanue

Koua-Bo
IK3EeMILISAPOB
B OMOJIMOTEKE

JdouHY

Haau4yue
3JIEKTPOHHOM
BEpPCHHU B
IbC

OcHognasa n1umepamypa

Ananmutnueckas xumus [Tekct]: B 3-x Tomax: yueOHUK
JUISl CTYZICHTOB BY30B, OOYYaIOIIUXCs IO HAMPABICHUIO U
cnenuanuzamuu «Xumus». T. 1. Xumuueckuit ananmz/
nox pen JILH. Mocksuna [A.A. bemtoctun u ap.]. — M.:
Axanmemus, 2008. — 576 c.

112

Ananutnueckas xumus [ TekcT]: B 3-X Tomax: yueOHUK
JUISL CTYJIEHTOB BY30B, 00YJArOIINXCsI TI0 HAMPABIECHUIO U
cunenuanu3annu «XuMusa». T. 3. XuMuueckuii anamms /
noxa pen JI.H. Mocksuna [U.I'. 3enxeBuu u ap.]. — M.:
Axanmemus, 2010. — 365 c.

83

Kpuctnan I'. Aranmuruueckast xumus [ Texct] Yue6.ais
cryaentoB. B 2-x 1. T. 1 /I'. Kpuctuan; nep. ¢ anri. A.
B. I'apmamia, H. B. Konsruesoi, I'. B. IIpoxopoBoii ;
BeTyI. cT. 0. A. 3onoroBa. - MockBa: bunowm. JIa6.
3HaHui, 2009. - 623 c.

Kpuctuan I'. Ananutnueckas xumus [Tekct]| Yueb. s
ctyneHToB. B 2-x 1.Tom 2 / I'. Kpuctuan; nep. ¢ aHri.
A.B. I'apmamua, E.O. I'puropresoii, A.B. IBaHoBo 1 ap.
— M.: BUHOM. JlaGoparopus 3uanmii, 2009. — 504 c.

AnemacoBa A.C., Pokyn A.H., llepuyk U.A.
AHanmMTHYeCKasi aTOMHO-a0COPOITMOHHAS CIEKTPOCKOTIHSI.
YueOHoe nmocobue. [InekTpoHHbIi pecypc]. — JloHenk:
JouHY, 2016. — 430 c.

30

DIIEKTPOHHBIN
pecypce

CumonoBa T.H. DkcTpakius cOeqMHEHNH JIaTUHOBBIX,

DIEKTPOHHBIN
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PEAKUX METAJVIOB U3 THUOIMAHATHBIX U FJIOT€HUAHBIX pecypc
pacTBOpoB [MoHOTpadusi]. [DIEeKTpOHHBIH pecypc]. —
Honenxk: JonHY, 2016. —.161 c.

Jlonoanumensnasn numepamypa

1. OcHoBbl aHanuTHYeCKON XuMuU [TekcT]: B 2 T.: y4eOHHK
JUIsl  CTYJEHTOB  XHMM.  HAampaBJIeHUS U XHUM.
cnenuansHocTei By3oB. T. 1 / mox pen. FO.A. 3omoroBa 14

[T. A. bonbsmosa u ap.]. — 4-e uzn. — MockBa: Akagemusi,
2010. - 384 c.

8. OcHOBBI aHaMUTHYECKON XUMHH [TekcT]: B 2 T.: yueOHUK
JUISE  CTYyJEHTOB  XHUM.  HAmNpaBICHUS W XHUM.
crenpansHocTeit By3oB T. 2 / mox pen. FO.A. 3omoToBa 71
[H.B. AnoB u ap.]. — 4-e u3n. — MockBa: Axanemus,
2010. — 408 c.

9. [leuyk H.A., CumonoBa T.H. MWonocenektuBHbie
9JICKTPOJBl B aHAJIM3€ MPUPOIHBIX W MPOMBIIUICHHBIX 31 DNIEeKTPOHHBIN
00bekToB: YueOHoe mocodue [Tekcr]. — JloHeHK: pecypc

«Hoynmumk» (Joneuxoe otnenenne), 2010. — 158 c.

10. | bumum @.. AHanuTHYECKAsT XUMUS 0JIArOPOTHBIX
MetaiioB. Yacte [. — M.: Mup, 1969.

11. | [eBuyk, M. A. IIpakTuKyM 110 aHaTUTUYECKON XUMUU.
['paBUMETpUYECKUN U TUTPUMETPUUIECKUI METOBI B
aHaJIM3e MPUPOJHBIX U MIPOMBIIIICHHBIX 00BEKTOB : 30 DIEeKTPOHHBIN
[yue6.mocobue] [Dnextponnsiii pecypce]./ U. A. llleBuyk, pecypc

T. H. CumonoBa, A. H. Pokyn ; /loneukwuii Hau. yH-T. -
Jonerk : Bebep, 2009. - 390 c.

13. HUH®OPMAIMOHHBIE PECYPCbI

http://mondnrioru/~ MunuctepctBo o0pa3oBanust u Hayku Jlonenkodr HaponHoii
PecniyGnuku

http://resobrnadzor.ru/ — PecnyOnukanckas ciayx0a 1o KOHTPOJO W HaI30py B cdepe
0o0pa3oBaHUs U HAyKU

http://www.rusanalytchem.org/ — caiit «Ananutuyeckast xumus Poccuny

http://www.pubs.rsc.org/ — Journal of Atomic Absorption Spectrometry

http://www.sciencedirect.com/ — SpectrochimicaActa. Part B/ Atomic Spectroscopy/

14. TTPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (kopnioparusHas smtiensus JJOHHY, nuiiensus Ne46484614);
2. WindowsOffice (kopnoparusnas smnensus JOHHY, nmuuensus Ne46472919);
3. MicrosoftVisualStudio (sumensust mporpammer DreamSpark myist BeICIIUX y4eOHBIX 3aBEICHHN ),
4. Jlunensus GPL, Apach, BSD anst cBo001HOTO IPOrpaMMHOTO 00€CIIeYeHUSI:

— AntuBupyc Kacnepckoro;
— AdobeAcrobatReader.

PabGouass mporpamma paccMOTpeHa | TepeyTBep)KIeHa Ha 3acelaHuu  Kadeapbl
AHAIIMTHYECKON XxuMnu 0e3 n3menenunii Ha 20 TOJI.

ITporokomn Ne OT « » 20T

3aBenyromuii kadeapoit A.C. AnemacoBa



http://mondnrюru/
http://resobrnadzor.ru/
http://www.rusanalytchem.org/
http://www.pubs.rsc.org/
http://www.sciencedirect.com/

