oY BMO «JOHELIKUA HALIMOHANbHBIA YHUBEPCUTET»
XUMUYECKUNIN ®AKYIBTET
KADEAPA AHATTMTUYECKOW XUMUW

PABEOUAA MPOrPAMMA YYEBHOW ANCLUUMINHBI

XUMNYECKWE CEHCOPbI B AHAJINSE NMPUPOAHBIX U
MPOMBbILLUJIEHHBIX OB bEKTOB

04.05.01 dyHaameHTa/IbHaa U NPUKIagHas
CneymanbHOCTb:
XUmuns

cneynannTet
O6pasosare/ibHass nporpaMma:
Keannukauus: XuMuK. I'penogasartenib XMMUn
oYHas

dopma 06y4yeHus:

JoHeuk 2020



YTBEP>XOAHO:
[leKaH XMMUYecKoro (akynbTeTa

A.B. Benbiin

r.

lMporpamMmMa cocTaB/ieHa Ha OCHOBe PeflepasibHOr0 rocyapCTBEHHOr0
obpasoBaTe/lbHOro craHgapTa Bbicwero obpasosaHua (PrOC BO) cneuymansHocT 04.05.01
PyHAaMeHTa/IbHas U NMPUKNagHas XUMWS, YTBEPXKAEHHOro npukasoM MuHMcTepcTBa 06pa3oBaHms
M Haykm Poccuiickori ®egepaumm oT 13 wtons 2017 r. Ne 652; y4yeGHOro njaHa M OCHOBHOM
06pasoBate/ibHON nporpaMmbl cneumansHocT 04.05.01 dyHaameHTanbHas U NpUKIagHas Xumuns,
paspaboTaHHbIX B TOY BIMO «[0HELKNA HaUMOHaNbHbIA YHUBEPCUTET».

Pa3paboTuuK:

KaHanaat XMMUYEeCKNX HayK, AOLEHT
Kaeapbl aHa/IMTUYECKON XUMUKN * T.H. CnmoHoBa

MporpammMa y4e6HO AMCUMMNUHBI YTBEPX/eHa Ha 3acefaHun Kadeapbl aHaMTUYECKOi
XUMUMN.

MpoTokon Ne 19 ot« 14 » 04 2020 .
3aBefyoLnin Kaeapoi A.C. Anemacosa

MporpamMma y4ye6HON ANCUMNINHLI 0406peHa y4ebHO-MEeTOANYECKOM KOMUCCHEN
XVMUYECKOro (paky/bTeTa.

AMpoTtokon Ne 3 ot« 15 » 04 2020 .

Mpescepatenb y4ebHO-MeTOANYECKOM Al
KomMmuccun thakynbreTta <x H.B. f165104koBa



1. OBJIACTb NMPUMEHEHWA N MECTO gCcunrnivHbl B YHEBHOM IMPOUECCE

OuvcumnnnHa «XUMUYeCKMe CeHCOopbl B aHav3e NPUPOAHbLIX U NPOMBILLIEHHBIX 06bEKTOBY
OTHOCMTCS K BapuaTMBHON uacTu Bnoka 2 «AucumnavHbl (MOAynM)» Yy4yeGHOro nniaHa no
cneunansHocTy 04.05.01 dyHAaMeHTaIbHaA U NpUKNagHaa Xumua. JucuunnvHa peainsyeTca Ha
XUMUYECKOM (PaKy/bTeTe Kadeapon aHaIMTUYecKas XumMms.

AuncumnnvHa, onmpasch Ha XMMUYECKYH0 (HeopraHM4eckas, aHaiMTuyeckas, opraHuyeckas,
(hm3myeckad Xumus), QUIOCOPCKYH, NCUXOOro-nefarornyeckyto MoAroToBKM (NCUX0IOrus,
negarorvka) CTyAeHTOB, 3aKfafblBaeT (DyHAAMEHT Hay4HO-MeTOAUYECKON MOAroTOBKU OyayLimX
nccneposatenelt B 06M1acT TEOPUM M METOAMKM HayuYHbIX WCCNeAoBaHW K npenofaBaHus
XUMUYECKUX AUCUUMINH.

OcBOeHWe [aHHOW AMCUMNANHBI HEOOXOAMMO KaK MpeALlecTBytolee BO BPeMs yyYe6HOM
(03HaKOMUTENIbHOM)  NPaKTUKKW, MNPOU3BOACTBEHHOM MpPaKTUKM  (Hay4HO-UCCNefoBaTeNbCKast
paboTa), MPOW3BOLCTBEHHOW NPakTWKW  (MNPeSaunIoMHas  NpakTMka), Mpy  HanucaHuu
MaruncTepcKom gucceptaumu..

2. CTPYKTYPA ANCUNTI/TUHDI

XapakTepucTuka y4ebHo AncumnanHol

CrewyanbHoCTh 04.05.01 dyHpameHTaNbHaA U NpUKIagHasa
XUMUS
Cneypmannsaums
O6pasoBare/ibHas nporpaMmMa cneuuannTeT
Keanngukaums XUMUK. lNpenogasartesib XMmnn
KonmuecTBo cofiepykartesibHbIX MOAY e 2
OuncumnnnHa 6a3oBoli / BapuaTUBHOR YacTu
o BapuaTvBHasa 4acTb
06pa3oBaresibHON NporpaMms
®opmbl KOHTPoNs (MK, sK3ameH, 3a4eT) MOZY/IbHbIA KOHTPO/Ib, 3a4eT
MokasaTenu 04Has (popma 3a04Hasi hopma 0byUeHns
06yu4eHus
Konnyectso 3a4eTHbIX eauHuL, (KpeanuToB) 4
"o, NOArOTOBKMN 4
CemecTtp 8
KonnyecTtso 4acoB 144
- IEKLMOHHbIX 36
- MPAKTUYECKNX, CEMUHAPCKNX 0
- N1abopaTopHbIX 36
- CAMOCTOATE/IbHON PaboThl 72
B T.Y. MHAMBUAYA/IbHOE 3a[jaHne

HepenbHoe Ko/IM4yecTBo Yacos, 8

B T.4. QyANTOPHbIX 4

3. OINMMCAHVME ANCUNMNNHDBI
Llenv 1 3a1aym
Llenb n3yyeHns AMcUMNMHbI- [aTh TEOPETMUECKYIO U METOAONOMMUYECKYHO MOArOTOBKY B
06/1aCTU XMMUYECKUX CEHCOPOB, MPUMEHSIEMbIX B aHasM3e OKPY»Xatoleli cpefbl, GU00GLEKTOB,
MPMPOAHbIX U MPOMbILINEHHbIX OOGBLEKTOB, OLEHKA KayecTBa  MULUEBLIX  MPOAYKTOB,
hapmaL,eBTUYECKMNX NPenapaToB, KOHTPO/IS TEXHOMOMMYECKMX NPOLLECCOB;



3aaun AncumnanHbl:

1. ®opmupoBaHMe 3HAHWMI MPUHLMMOB U METPONIOrMYECKUX OCHOB MOHOMETPUYECKOrO
aHa/13a C NOMOLLLbHO COBPEMEHHbIX CEHCOPHbIX CUCTEM.

2. BblpaboTka y MaructpoB KOMIM/EKCA COOTBETCTBYHOLMX YMEHWUW, HaBbIKOB B
NHTepnpeTauum pe3ynbTaToB aHA/IMTUYECKOrO ONpeeneHns ¢ y4eToM paboTbl CEHCOPOB Ha OCHOBE
pasIMYHbIX MPUHLMUMOB LeACTBUA.

Tpe6oBaHMA K pe3ysibTaTaM OCBOEHUS AUCLMMANHBI: POoLecc n3yyeHns AUCLMNINHBI
Hanpas/ieH Ha (DOPMUPOBAHME 3IEMEHTOB CeAYyHOLLMX KOMMEeTeHUMiA B cooTBeTcTBUM ¢ POC BO
P® cneunansHoct 04.05.01 PyHAaMeHTanbHas W MNpPUKIagHas XUMWA U OCHOBHOW
06pa3oBaTenibHONM NPOrpaMMbl BbICLLEr0 06pa3oBaHus crieymansHocT 04.05.01 dyHaameHTabHas
N NpUKnagHas XMmMus:

a) yHuBepcanbHbIX (YK):

YK-1. CnocobeH OCyLWecTBATb KPUTUYECKNIA aHa/In3 NPO6/IEMHbIX CUTYal Ml Ha OCHOBE
CUCTEMHOI0 NOAX0Aa, BblpabaTtbiBaTb CTpaTErno AeNCTBUMN,

YK-2. CnocobeH ynpasnsTb NPOEKTOM Ha BCEX 3Tarnax ero XW3HeHHOro LnKa,;

YK-3. CnocobeH opraHn30BbiBaTb W PYKOBOAWUTHL paboToil KOMaHAbl, BblpabaTbiBas
KOMaHZAHY CTpaTernto 4/ LOCTUXKEHWS NOCTaBNEHHON Lienw;

YK-8. CnocobeH co3faBaTb ¥ NOAAEPKMBATb Ge30MacHble YC0BUSA YXN3HEeLeATeIbHOCTH, B
TOM YmMC/e NPY BOSHUKHOBEHWM YPe3BblYaiHbIX CUTYaLNIA.

6) o6ienpoeccnoHanbHbix (OMK):

OMK-1. CnocobeH aHanM3MpoBaTb, WHTEPNpPeTMpoBaTb W 0606WaTh pe3ynbTaThbl
3KCMEPUMEHTASIbHbIX U PacHeTHO-TEOPETUYECKMX PabOT XMMMUYECKOW HarnpaBneHHOCTY;

OlK-2. CnocobeH NpoBOANTb XUMNYECKUIA SKCNEPUMEHT C UCMO/b30BAHNEM COBPEMEHHOIO
06opyaoBaHus, cobnt0Aas HOPMbI TEXHUKI 6€30MacHOCTH;

OlMK-3. CnocobeH MPUMEHSATb PacyYeTHO-TEOPETMYECKME METOAbl AN U3YUYEeHUs CBOWMCTB
BELL,ECTB ¥ NPOLLECCOB C UX yYacTUEM, UCMO/b3YS COBPEMEHHOE MPOrpaMMHoe obecrneyeHmne u 6asbl
[aHHbIX NPOJecCMOoHaIbHOr0 Ha3HauYeHs;

OlK-4. CnocobeH nnaHMpoBaTb PaboTbl XMMUYECKOM Hamnpas/ieHHOCTU, obpabaTbiBaTb Y
WHTEPNPETUPOBaTb MOJSIyYeHHble pe3ynibTaTbl C MWCMO/b30BaHMEM TEOPETUYECKUX 3HAHWUA W
NMPaKTUYECKMX HABbIKOB PeLLeHNs MaTeMaTUYECKMX U (IU3NYECKMX 3aay;

OlK-5. CrocobeH MCNonb3oBaTb WHGOPMaLMOHHbIE 6a3bl AaHHbIX W adanTupoBaTb
CYLLECTBYHOLLME NMPOrpaMMHble NPOAYKTbI 415 peLLeHns 3a4a4 NpojecCUoHaNbHON AeATeIbHOCTY C
YYETOM OCHOBHbIX TPE60BaHWIA MH(HOPMAaLIMOHHON 6e30MacHOCTHY;

OlK-6. CrnocobeH npefcTaBnsATh pe3ynbTaTbl NPONECCUOHAIbHOW AeSATEIbHOCTU B YCTHON 1
MUCbMEHHOIN (hOpMe B COOTBETCTBUM C HOPMamu 1 MpasuiaMu, NPUHATLIMA B NPO(ECCUOHA/IbHOM
coobLLecTBe.

B) MpodheccroHanbHbIe KOMMETEeHLNN

Hayu4Ho-unccnefoBatenbCcKkasa JeATeNIbHOCTb:

MK-1. CnocobeH npoBoauTb c6bop, 06paboTKy, aHanM3 U 0606LLEHNE pe3yNbTaToB
9KCMEPUMEHTOB W UCCNeOBaHUA B Pa3IMYHbIX 06/1aCTAX XUMUK, XUMWUYECKOW TEXHOMOTUN W
CMEXHbIX Hayk;

MK-2. CnocobeH o¢opMnaTb pesynbTaTbl Hay4YHO-WUCC/EA0BATENIbCKUX W OMbITHO-
KOHCTPYKTOPCKMX paboT;

TexHonorn4yeckasa feAaTeNlbHOCTb:

MK-4. CnocobeH NpoBOAWTL HayUHble UCC/ef0BaHMs, COBEPLLEHCTBOBATL U pa3pabaTbiBaTb
TEOPUU N METOAbl U3YUYeHUs XMMUYECKMX NPOLLeCcCoB, OCYLLECTBATL MPAKTUYECKOe MPUMEHEHMe
MOSTyYeHHbIX 3HAHWI W Pe3ynbTaToB B Pa3/IMYHbIX OTPACNAX 3KOHOMUKU (MPOMBbILLIIEHHOCTH,
CeNlbCKOM  XO35MCTBE M Ap.), CBSI3aHHbIX C MepepabOTKOM  Cbipbs, Monydabprkartos,
MPOMBILL/IEHHbIX  OTXOAOB, MO/SlyYeHWEM U COBEPLUEHCTBOBAHMEM  Pa3/INYHbIX  BELLECTB,
martepuanos, pa3paboTKon 1 yny4dLleHnemM TeEXHOMOrMYeCKNX NPOLECCoB;
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MK-5. CnocobeH K MpPOBeAEHUO OMbITOB, WCMbITAHWUA U aHA/IM30B C LE/b0 U3YYeHWs
cocTaBa, CTPOEeHMs, CBOMCTB M NPOLLECCOB NPeBpaLLeHNIA BELLECTB, S3HEPTETUYECKNX U XUMUYECKNX
N3MEHEHWI B Pa3/IYHbIX HaTypasibHbIX UM UCKYCCTBEHHbIX BELLECTBAX, CbiPbe N U3AENNSX;

MK-6. CnocobeH Ha pa3paboTKy METOAMK MPOBEAEHUS KOHTPONA KayecTBa [/is
N3roTOBUTENEN 1 NOTPEBUTENE XMMUUECKOM NPOAYKLNN.

OpraHunsaunoHHo-ynpasieHYecKas fesATeNIbHOCTb:

MK-9. CnocobeH NPUMEHATb  aKTya/lbHYH)  HOPMATMBHYH)  AOKYMEHTaUuui B
COOTBETCTBYHOLLEN 061aCTW 3HAHWIA.

B pesynbTaTe nsyveHns y4ebHOM ANCUUNNHBI CTYAEHT AO/KEH:

3HaThb:

-KnaccuuKaumMio v NpUHUMNLL AeNCTBUS XMMUYECKUX UM BUOMOMMYECKUX CEHCOPOB, WX

BO3MOXHOCTM W FpaHuLbl MPUMEHEHNS;

-Cnoco6bl OnpefeneHns KOHUEHTpauui aHaIMToB;

-aHaNTUYECKME N METPOOTNYECKME XapaKTEPUCTUKN CEHCOPOB;

-COBPEMEHHOE COCTOsAHME, NPO6/IEMbI XUMUYECKMX CEHCOPOB, NMPUOOPLI 1 annapaTypy;

-MpMMepbI NPaKTUYECKOro NPUMEHEHNS B aHa/N3e MPUPOAHbLIX M NPOMbILLIEHHBIX 06BEKTOB

No MeXAYHapoHbIM M rocyapCTBEHHbIM CTaH4apTaM;

YMeTb:

-0CBOUTb METOANKN MOHOMETPUYECKNX ONPEeAENEHNA aHA/IMTOB, XapaKTEPUCTUKM CEHCOPOB;

- BblGpaTb CEHCOp M MeTOof aHanM3a, NPOBOAWTL 0TOOP NPO6, BbINOMHWUTL aHaM3, NPOBECTU
OL,eHKY TOYHOCTY pe3y/ibTaToB aHa/n3a , CAenaTb BbIBOAbI U AaTb PEKOMEHAALNN.

- NPUMEHATb MNOMlyYeHHble 3HAHMS B HAy4HbIX UcCnefoBaHUsX (MpY  BbIMOIHEHNM
MarucTepckux pabot, Npu NJaHNPOBaHNM 3KCMEPUMEHTA);

BNafeThb:

- CUCTEMOI 3HAHWIA U YMEHWIA AN UCCNef0BaHNIA XUMUYECKMX U BUONOTMYECKUX CEHCOPOB;

- @HAIMTUYECKMMW N METPO/IONMYECKUMMN XapaKTEPUCTUKAMM XMMUYECKMX 1 BUONOTrNYECKNX
CEHCOpOB;

- HaBblKaMW MONyYeHNs N 06PabOTKN aHAIMTUYECKMX CUTHANO0B Ha OCHOBE XMMMUYECKUX U
GM0NOrNYeCKMX CEHCOPOB;

- HaBblKaMW OCBOEHMSI METOAMK aHanM3a W MpuvemMamy NPOBEPKM MPaBUIbLHOCTM W
BOCMPOW3BOAMMOCTM UX HA OCHOBE CEHCOPOB;

- paboToi1 C NUTEpaTypor N0 aHAIMTUYECKOM XMMUN HAa OCHOBE CEHCOPOB.

4.  COOEPXAHVE aNcCumnnianHbl N ®OPMbl OPIAHNSALINN YYEBHOI O

MPOUECCA
MopaaKoBbIiA KpaTkoe cofepXaHue TeMbl
HOMEp 1 Tema
Colep>kaTeaibHblin modynb 1 «XUMUYeCcKme CeHCopbl. AHaIMTUYECKME
XapakKTepucTuUKN. J10TEHUNOMETPUYECKNE CEHCOPbI»
Tema 1. Tunsbl 3HayeHVe 1 061acTb NPUMEHEHNA XMMUYECKMX CEHCOPOB B OXpaHe
CEHCOPOB. OKpy>KatoLler cpefibl, XMMUYEeCKO 6e30MacHOCTK, aHainse NpUpPoAHbIX Y

MPOMBILLIEHHBIX 06LEKTOB U Ap. CXeMa ceHcopa. Turbl CEHCOPOB. CXeMbl
[ETEKTUPOBAHNS. VICTOpUS CO3AaHNS XMMMUYECKUX CEHCOPOB.

Tema CenektnBHOCTb. CNOCO6bLI OnpeseneHns KoapuLNeHTOB CeNeKTUBHOCTN.
2.AHanMTuyeckne | Mpobnembl  3KCNEPUMEHTA/ILHOIO onpeaeneHns KoapprumeHTa
XapaKTepUCTUKN. CeNIeKTUBHOCTH. I"pagynpoBoYHas XapaKTepucTuKa. NHTepBan

onpefenseMblX KOHLEHTpaumin. YyBCTBUTENbHOCTb. Mpeaen onpeaeneHus.
Bpems oTknnka. Bpems xusuu. peiid. Bugpl olumbokK. MpaBuibHOCTb.
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Bocnpons3soammocTs. COBMECTUMOCTL C OKPYXatLLMMU YCIOBUSAMM.

Tema 3.
MMoTeHUnomMeTpUn-
YeCKue CEHCOpbI.

Tunbl  MeMOpaH MOHOCENEKTUBHBLIX  31eKTpogoB(MIC3). MexaHn3m
JencTBmna memopaH. CeHCopbl CO CTEKNAHHLIMU MeMbpaHaMn. NeKTpobl
Cc TBepAbIMM MembpaHamu. VICSD ¢ xugkumm membpaHamu. KoHCTpyKuum
NC3. TToTeHUNOMETPUYECKME XMMUYECKUE CEHCOpbl C MOMIMMEPHbLIMU
mMembpaHamn. MeMbpaHbl 4715 ONpefeNieHnss WOHOB KanbUus, Kanus,
HUTPAT-NOHOB. TBepAOKOHTaKTHbIe NC3. MNMOTeHUNOMETPUYECKME ra30Bble
ceHcopbl. [aTumkun 4nsa onpegeneHns KOHUEHTpauuii pacTBOPEHHbIX ra3oB.
Tunbl ra3oBbIX gaTynkoB. OnpefeneHe aMMuaKka, yrinekucioro rasa v ap.
ioHOCeneKTMBHbLIE  MNOJeBble  TPaH3UCTOPbLl. @PepMeHTHble  MOMEeBble
TpaH3uUCTOpbl.  Pa3paboTka  MWHMATIOPHbLIX  CceHcopoB.  Cnoco6bl
onpegeneHns akTUBHOCTEN, KOHLEHTpauui MOHOB B pacTBope. Metog,
rpagyvpoBOYHON  3aBUCMMOCTW, MeTOo4 A06aBOK.  MoHOMeTpuyecoe
TUTpoBaHuve. Mpumepbl NPaKTUYECKOro npumMeHeHns (pH, MOHOB Kanwus,
KanbUuWs, MarHus, Megu, CBUHLA, cepebpa 1 Apyrnx KaTMoHOB, aHWOHOB :
(bTOPUAOB, HUTPATOB, X/10pPWUAOB, OPOMUAOB, WOAWUAOB, CYNb(ULOB,
TUOLMAHATOB U Ap.) B BOAE, MOYBE, OBMOXMAKOCTAX, NULLEBLIX MPOAYKTaX U
ap.

Copep>kaTe

NbHbIA MOAyNb 2«31EKTPOXMMUYECKME, ONMTUYECKME CEHCOPbI»

Tema 4,
DNeKTpoxXmmmnyec-
Kne CEHCOopbI.

BonbTamnepomeTpuyeckme, ammnepoMeTpuyeckme, KynoOHOMETPUYECKME,
KOHAYKTOMETPUYECKMe CeHcopbl. MexaHusm feicTeus. KucnopogHsbli
paatumk.  OnpegeneHune  THOKO3bl.  DNEKTPOXMMUYECKME CEHCOPbl B
NPOTOYHO-NHXKEKLMOHHOM aHanm3e. MpyMepbl  NPaKTUYecKoro
npuMeHeHVs. MHOroKaHa/ibHble  CEHCOPbl.  «ONEKTPOHHBIA  A3bIK».
«ONEKTPOHHBIN HOC.

Tema
OnTnyeckme
XUMUYECKME
CEHCOpbI.

CxeMbl [eTeKTMpoBaHus. [IpeuMyLlecTBa M HedocTaTKW. V3MepeHue
OMTUYECKOl MNOTHOCTU, KOIPDULMEHTA NPENOMEHNS, NIOMUHECLLEHLINNA.
pH-uyBCTBUTENbHbIE ONTOAbl. ONTOAbI /18 ONPeaeneHns OHOB MeTa/oB,
Kucnopoga 1 ap. ®nyopecueHTHble CeHcopbl. MpuMepbl NPaKTUYecKoro

NPUMEHEHNA.




TemaTnyeckuii nnaH

CofiepxxaTe/ibHbIi Mogy/b 1

Konn4yecTBo YacoB

O4Hasa hopma 0by4veHUs 3ao4Hasa popma 0byveHUs
B T.u. B T.u.
Ha3saHus cogepyKaTesbHbIX e | 2|5 | 2|35 |5
o o i~ T = © o I~ T S ®© % ©
MO,U,yl'IeI/II/ITeM — s (8} o E '5 [l s (8} o |G_) |C_) '5
S| 5| 2| o|s8E 8| 5| 2| o |s8|a8
8| 2| 2| 5|8 = :[’é( 28| 2| 2| 5|S s|lsa
5] E o |5 el F<5) E o |5 olm o
= = Q|9 KX = = O |0 x|l=S x
o | LQ|= fﬁg S|QY s3I
(34} < © < I
= = o = = | O =
Tema 1. Tunbl CEHCOPOB. 24 |6 6 | 10
Tema 2. AHanutnyeckne | 24 | 6 6 |13
XapaKTepUCTUKN.
Tema 3. [oTeHLMOMeTPUK- 24 | 6 6 |13
4eCKmMe CEHCOpbI.
WToro
Mo cogep>KaTenbHOMY 72 |18 | 0 [18| 36
mMozyno 1

CofiepxaTe/ibHbIi MOAYy b 2

Konn4yecTBo YacoB

O4Hasa hopma 0by4veHUs 3ao4Hasa popma 0by4veHUs
B T.U. B T.Y.
Ha3BaHus cogepykaTesibHbIX | @1 F I[§ e | 2|5 I
Acp o S| 2|k 4 o | 2|8 § o
Moaynen n Tem = = &) o E =S f = = &) o |a_) = =
= D o | = o >, C = D o) = o> O
2|2 Z|2|58kY &8 || 2| 2|8gF8
| E| S5 243 T | E| 2|52z o
NEUEE SN
E| =8 s cE | =8 S
Tema 4. SNeKTPOXUMUNYECKNE
P 48 | 12 12| 24
CEeHCOopbl.
Tema 5. OnTuyeckne
24 | 6 6 12
XUMUYECKME CEHCOPbI.
Toro
Mo cogep>KaTelbHOMY 72 |18 | 0 [18 | 36
MoAynto 2
Bcero yacos no mogynsm
144 136 | 0 |36 | 72




5. METOANYECKWME PEKOMEHAALWN ANTA NPOBEAEHNA
NEKUMOHHbBLIX, MPAKTUHECKUMX N TABOPATOPHbBLIX 3AHATUNN

MpaKTUYecKme 3aHATUS He NPeayCMOTPEHb! YUEBHbIM MIAHOM.

TEMbI JITEKLIMOHHbIX 3AHATUI

No HassaHue Tembl KonnyecTBO
n/n 4acoB
1 Tunbl CEHCOPOB 6

2 AHaIMTMYyecKme XxapakTepuUCTUKMN CEHCOPOB 6
3 [MOTEHUNOMETPUYECKME CEHCOPBLI 6
4 ANEKTPOXUMNYECKNE CEHCOpbI 12
S) OnTnyeckune xnummyeckne ceHcopbl (OXC) 6
Bcero 36
TEMbI TABOPATOPHbIX 3AHATNI
No Has3saHue Tembl KonnyecTBO
n/n 4acos
1 Annapatypa, ucnonb3lyemas B MOHOMETPUYECKMX MeTOodax aHanms3a Ha 6
OCHOBE XWMMWYECKMX CEHCOPOB. WOHOMEpPbI C MUKPOMPOLECCOPHON
TEXHWKORN, pH-meTpbl. MOAroTOBKa NOTEHLMOMETPUYECKMX CEHCOPOB K
pabote. TexHMKa 6e30MacHOCTU
2 Onpepgenexne dropuaos B Boge no NOCT n NCO. NccnepoBaHue NCI 6
- F . TocTpoeHne rpagyvpoBOYHOM 3aBUCMMOCTU. OnpeaeneHune
KOHLEHTpaummn, akTUBHOCTU aHanuTa. Metof fo6aBok. OnpefeneHve
MeTPO/IOTMYECKMX N aHa/IMTUYECKUX XapaKTepuctnk NC3. OueHka n
npeacTaB/ieHNe pesynbTaToB aHansa, cpaBHeHuve ¢ MK
3 NccnegosaHne WCS -  K*. OnpegeneHne MeTpPOSIOrMYeCKUX W 6
aHanMTMyeckux xapaktepuctnk NIC3. MloHomeTpuyeckoe onpeaeneHue
Kanmsa B COMEHON BOAe, MOMOYHbIX MpogykTax, noyse. OueHKa W
npeacTaB/eHVe pe3ynbTaToB aHan3a, cpaBHeHue ¢ MNAK
4 VioHomeTpuyeckoe onpegeneHne HUTPATOB B MWUHepasibHbIX BOAaX, 12
NULLEBbLIX NPOAYKTAX, NOABWKHBIX POPM B N0YBaAX
5} WccneposaHne WMC3 - NO, .lMocTpoeHve  rpafyvpoBOYHON 6
3aBucumocTn. OnpefeneHne KOHUEHTpauun, axkTMBHOCTM aHaiuTa.
OLeHKa 1 NpeAcTaB/eHne pesynbTaToB aHanim3a, cpasHeHue ¢ MAK
Bcero 36
6. METOAMNYECKWE PEKOMEHAAUWNI MO OPT AHU3ALINN
CAMOCTOATE/IbHOW PAEOTbI CTYJEHTOB
OpraHmzaumsa caMocToATe/IbHOM paboThbl CTYAEHTOB
(COOTBETCTBEHHO A@aHHbIM B TabnuLe TeMaTUYeCKoro njaHa)
No Ha3saHne TeMmbl KonnyecTBo
n/n 4acoB
1 Tunbl CEHCOPOB 10
2 AHaIMTUYECKME XapaKTEPUCTUKIN CEHCOPOB 13
3 [MOTEHUNOMETPUYECKIME CEHCOPLI 13




4 ANEKTPOXUMUYECKME CEHCOPbI 24
3) OnTnYeckne XMMNYECKNE CEHCOPDI 12
72

1. MHOANBNAYAJIbHbIE SAJAHNA
VHanBMAayanbHble 3aaHnsl NPorpamMmoit He NpeayCcMOTPEHbI.

VHamBuayanbHasi pa6oTa
Llenb: oBNaeTb TEOPUE U NPAKTUKON NPUMEHEHNSt XUMUYECKIX CEHCOPOB B aHau3e.

1. B 4yem CXOACTBO M pasnnuune mexay pasHbimu Tunamm NC3?

2. C Kakoi Lenbio Ko BCcem 06pasuaM 1 CTaH4apTHbIM pacTBopam [06aB/sOT KOPPEKTOP
WNOHHOW CU/bI?

3.  Kakum o006pa3oM [OCTUraeTcs CeneKTUBHOCTb B MOTEHLMOMETPUYECKUX Ta30BbIX
ceHcopax?

4. B Kakux cnyyasax BMeCTO aKTMBHOCTM MOXKHO MUCMO/b30BaTb KOHLEHTpaLMI0?

5. Kakol 13 npuvBeAeHHbIX HUKe METOAOB NPUMEHSIOT ANA ONpefeneHns akTMBHOCTUK'B
CbIBOPOTKEe KpOBW?

5.1. nnameHHas (hoTOMeTpus.

5.2. aTOMHO-3MMWCCUOHHbIN C MHAYKTUBHO-CBA3aHHOM M1a3MOiA.

5.3. NOHOMETPUYECKMIA.

5.4. cneKTPoHOTOMETPUHECKUNIA?

6. B uem 3aKnlO4aeTca pasnuve Mexay XUMWUYECKUMW CeHcopamu, (U3NYecKummn
ceHcopamu (gatynkamm) n bruoceHcopamm?

7. [lpvBeanTe NpuMep ceHcopa, NCNosib3yemoro:

7.1. npv NPOBEAEHUN KTMHUYECKNX aHA/TN30B,
7.2 B KOHTPO/1E NPON3BOACTBA,
7.3. B 9KONIOrMYECKOM KOHTPOJE.

O6bsicHuTe peiictaua NC3.

8. KakoBbl JOCTOMHCTBA U HEAOCTATKM ONTUYECKMUX CEHCOPOB?

9. C nomolblo K*-CeneKTUBHOIO 3/1eKTpoda U3MepsOT KOHLIEHTpaUni0 MOHOB Kanius B
AamnanasoHe ot 10 go 10“M. KakoBa MakCUMaibHO A0MyCTMMas KOHLEHTpaLMs MOHOB cepebpa,
ecNn OWMOKa M3MepeHNs He AO/KHA cocTaBnsaTb 60n1eel0%, a KoapUUMEHT CENeKTUBHOCTYU
MC3 no noHam cepebpa coctaBnset 1,00-104?

10. Kaknmmn xapaKTepucTvKamu AO/MKeH 061aaaTb XMMUYECKUIA peareHT, BK/IHOYAEMbIN B
pacrosHatoLLMiA 3NeMeHT OMTUYECKOr0 ceHcopa?

11. KakoBbl JOCTOMHCTBA M HELOCTaTKM WUCMOMb30BaHUA TKaHeW pacTeHWi B KayecTBe
pacno3HaroLLNX 31EMEHTOB?

12. B 4eMm pasHuMUa Mexay TeEPMUHAMU «CNEeLNPUYHOCTb» N «CENEKTUBHOCTb»?

13. [ns Kanbumit-cenektmBHoro MC3 yron HakoHa KannbpoBOYHOA KpuBoii S npu [Ca?t]
= 0,001 M cocTasnseT +29,6 MB Ha fecaTukpatHoe ysenuyeHue [Ca?*]. B pactsope CaCl, c
KOHUeHTpauuei 0,001M noTeHuwman sueliku coctasun - 20,1 mB. B pactsope CaCl, (0,001M) un
NaCl (0,1M) noTeHuman Ayelikn coctaBun -19,8 MB. Paccumtarb KOIPPULMEHT CENEKTUBHOCTYU
noHoB Na* B npucyTcTBUM NOHOB Ca?*.

14. Tlpu n3mepeHUN amnepoMeETPUYECKMM CEHCOPOM KOHLIEHTpaLM MOHOB MeAN B cepuin
06pas3LoB CTOYHbIX BOJ, MOMyYeHbl crefytowmne 3HaveHus: 46, 50, 53, 47, 55, 52, 48, 46, 53 n 54
mr/n. PaccumTaliTe OTHOCUTE/IbHOE CTaHAAPTHOE OTK/IOHEHNE.
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VHamBuayanbHble 3aaaHns

1. TporHo3upyiTe 1 aKCNepUMeHTa/IbHO NOATBEPAUTE 3HaYeHUs pH ANs HEKOTOPbIX
OMONOrMYECKNX N APYTUX CUCTEM :MOPCKas BOAA; KPOBb YeNIOBEKA; MOJIOKO; C/HOHE;
CTOJIOBbI YKCYC; BOAHbIN pacTBOpP MULLEBON COMN; BOAHbIV pacTBOP Ka/lbLIMHUPOBaHHOM
CO/N; CNe3bl; AUCTUNIMPOBAHHAA BOAA; NTbeBAsA BOLA; MOOKO; anefibCUHOBbIN COK;
TOMAaTHbI COK.

2. [puseante npnmepbl MOHOMETPUYECKUX METOAUK ONPEAeNIeEHNs aHaIMTOB B BOJE, MOYBe,
BO3AYyXe, NULLEBbIX MPOAYKTax, pyfAax, MuHepasnax, buoobbeKTax B COOTBETCTBUN C
MeXYHapOLHbIMW U rOCYapCTBEHHbIMU CTaHAapTaMU. YKaXuTe NHTEPBa ONpeaenseMblX
KOHLIEHTpaLui 1 MeTOLONOrMYeCKMe XapakKTepUCTUKN aHan3a.

3. B yem 3akntovatotcs npevmyectsa C3 ¢ nonnmepHbIMM MembpaHamn? Kakos
MeXaHu3M UX AencTemA? OnuwnTe MeTOAMKY NpuroToBneHns MC3 NneHOYHOro Tuna.

4. TpuBeuTe NpuUMepbl TBEPAOKOHTAKTHBIX 3/1eKTPOAO0B. [epeuncnmre nx npenmyLlecTsa u
HeLoCTaTKM.

5. Mpueeaute npumepbl MC3D Ha aHMOHHbIE KOMM/IEKCHI MeTa10B. O6bACHMUTE MeXaHM3M UX
LencTeums.

8. KOHTPO/IbHbIE BOMPOCHI K MPOMEXYTOUYHOW ATTECTALUM

1. B ueM 3akno4aeTca NPUHLMN NOHOMETPUYECKOr0o MeToa aHanmsa?
2. [Jalite onpefeneHvie XMMUYECKOro CeHcopa.
3. UTo Takoe akTMBHOCTL? [lpmBeauTe NpUMePbl OGUOXUMUYECKMX W APYTUX

MPOLLECCOB, 3aBUCALLMX OT aKTUBHOCTM MOHOB. MpeaioxXunTe MeTOAbl ONpeaeNieHnst akTUBHOCTM
MOHOB B pacTBope. Kakue (hakTopbl HEOOXOAMMO YUMTbIBaTb MPW ONPEAENeHUN aKTUBHOCTU
IOHOB B pacTBOpE?

4, [na Kakux pacTBOPOB MOHATUSA aKTUBHOCTU U KOHLEHTpaL UKW CoBMNajatoT?

5. Kakune xapakTtepuctnkmn VIC3 BXoaaT B ypaBHeHMe HMKoNbCKOro? ECTb n Kakue-
TO OT/INYMSA NPU 3aMnUCK 3TOT0 YPaBHEHUSA 4115 3/IEKTPOLA, CENIEKTUBHOIO K KaTMOHaM 1 aHMOHam?

6. MpeanoxuTte Knaccugukauno MIC3I3 no Tmnam memopaHsbi.

7. UTo Takoe KoahpuUMEHT CeNeKTUBHOCTU M Kak ero onpesenntb no NKOMAK?

8. Kakne mMeTofbl OLEHKN KOS(PULMEHTOB CENIEKTUBHOCTU M3BECTHbI? oyemy yvalle
BCEro UCMnonb3ytT MeTOA CMeLLaHHbIX PacTBOPOB?

0. UT0 Takoe rpaflyMpoBoYHasa xapakTepuctnka? B Kakmx npegenax oHa Haxoamtca?

10. YTo Takoe KpyTU3Ha rpagyvpoBOYHON XapakTepucTukn? Kakue (haktopbl BANSIOT
Ha ee BeINYMHY?

11. [aliTe noHATUE Npegena o6HapyxeHWs. MpeLnoXxuTe cnocoodsl ero oueHkn. Kakve
(haKTOpbI BAUSAIOT Ha BE/IMUUHY Npejena 06HapyXeHns?

12. MepeyuncnnTe (hakToOpbI, BAMAIOLLME HA Bpems OTKINKa NC3.

13. YKaXNUTe UCTOYHWUKN MOrPELLHOCTE B MOHOMETPUN.

14. Mpegnoxute  cnocobbl  OUEHKW  MPaBUILHOCTM  Pe3y/bTaTOB  aHaiuvsa
NOHOMETPUYECKOro ONpeaeneHus.

15. OO6bACHUTE MeXaHW3M [eNCTBUA CTeKNAHHOW MembpaHbl. [Mouemy pH -
4yBCTBUTE/IbHOM AB/ISETCA TOIbKO XOPOLLO BbIMOYEHHas CTeK/IAHHaA MeMbpaHa?

16. [MepeuncnnTe npeumyLLecTBa M HEAOCTaTKA CTEKNAHHOIO 3NeKTpoda [AnA
n3mepeHusa pH pacteopa.

17. MoyeMy CTEKNAHHbIN 3NEKTPOL AaeT HenpaBu/bHble Pe3ynbTaTbl NPU U3MEPEHUN
PH B CUNBLHOKUC/LIX N CUNbHOLLENOYHBIX PacTBOpPax?

18. [Mouemy permgpartaums CTEKNAHHOrO 3M1EKTPOAA MPUBOAWUT K MOrPeLlHoCTAM B
pesynbTarax U3MepeHunin?

19. UTo Takoe noTeHUman acMMMETpPUN? KakoBbl BO3MOXHblE MNPUYMHLI €ro

BO3HWKHOBEHMA? KaK ero MoXHO yCTpPaHUTL?
20. Mouemy pH-MeTpbl HE06X0AUMO KannmbposaTb?
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21, [na onpefeneHus KakuMX KaTMOHOB METa/I0B  MUCMOMb3YKOT  CTEK/AHHbIE
3NeKTPOAbI?

22, MpeacTaBbTe CcxeMy QopMyUpoBaHUA MeMbGpaHHOro noteHumana WCSO Ha
creAyrolve KomnoHeHTbl: Ca2*, Ca?* + Mg?*, NO;, NH,, CO,, S%, Ag*.

23. MpvBeanTe NpUMepPbl HEOPraHWYECKMX CONell Kak OCHOBbI TBepAbIX Memb6paH
nNCa.

24. Mpeonoxute SAB ans PTOpUACENEKTUBHOIO 3/IEKTPOA.

25. KaK 00bACHUTb 3/1EKTPUYECKYHO NPOBOANMOCTb KPUCTAIMYECKMX MeMBpaH? Uem
06ycoB/ieHa CeneKTMBHOCTL MemMbpaHbl Ha 0CHOBe LaFs a/1s onpefeneHuns hTtopua-moHoB?

26. Kakune noHbl MeLatoT onpeaeneHnto (hTopua-mMoHOB B BOAE?

217. Mouemy onpepeneHne PTOPUL-MOHOB PEKOMEHAYETCA MPOBOANUTL B CIABOKMCION
cpene? Kak yctpaHuTb mewsatowee snavsHue Fe(lll) n Al(11)?

28. Kakve Tpe6oBaHus npeabsaBnsoTcs K SAB Xuakux membpaH? [Mpusegute
npumepbl MC3 Ha aToli ocHoBe. O6BACHUTE MEXaHU3M UX AeACTBUS.

29. Uto Takoe (epMeHTHbIA 3nekTpon? [puBeaute npuMepbl  (epMeHTHbIX
aNneKTpooB. UeM 06yC/ioBNeHa BbICOKas N30MpaTebHOCTb PePMEHTHBIX 3N1eKTPOLAOB?

30. OO6bACHWUTE MEXaHN3M [eCTBUA ra3oBbIX 3M1EKTPOLAOB. [MpuBeanTe NPUMeEpHI.

31. YTto Takoe noHoop? Mpuseante npumepbl ICI Ha 0cHOBE MOHO(OPOB U

06BACHUTE MEXaHU3M UX AeNCTBUS.

9. OBPA3EL, BAPVAHTA MOAY/IbBHOIO KOHTPONA W KPUTEPUN
OLEHMBAHNA
roY BMO «JOHELIKA HALIMOHANIbHbBIN YHUBEPCUTET»
XUMNYECKUI (haKyNbTeT

CnewmansHOCTb: 04.05.01 ®yHaameHTa/IbHaa U NpuUKnagHas
XUMUSA

O6pasoBatesibHas nporpaMma: 3. cneynanuTeT

CewmecTp 5.8

YuebHasa gucumnamHa 7. XMNYeCKMe CeEHCopbIl B aHasM3e

NPMpPoAHbIX N NPOMbILLIEHHbLIX 06BLEKTOB

MOAYJIbHAA KOHTPOJIbHAA PABOTA
BAPVAHT Nel
TuUnbl XUMUYECKUX CEHCOPOB. CXeMa XMMMUYECKOT0 CEeHCOopa.

[

2 CTeKNsiHHbI aneKkTpo. MexaHn3m AeiACTBUS CTEKNSHHOM MeMBpaHbl. MpUMepbl MPUMEHEHUS B

aHasin3e NpupoaHbIX N NPOMBILLIEHHBIX 00BLEKTOB.

3 AwmnepomeTpuyeckme ceHcopbl. MpuHumMn aencteus. Inektpod Knapka. ABTOMaTUYeCKOe

onpeaeneHne KUCnopoaa B Bofe.

4 na kanbuuii-cenekTmBHoro NC3 yron HaknoHa KanmbpoBouHoi Kpueoii S npu [Ca%t] = 0,001
M coctasnser +29,6 MB Ha fecATukpatHoe ysenuyenne [Ca2*]. B pactsope CaCl, ¢
KoHUeHTpauuei 0,001M noTeHuuan aueikn coctasun - 20,1 mB. B pactsope CaCl, (0,001M) un
NaCl (0,1M) noTeHuman syelikm coctasun -19,8 MB. Paccuntatb KOSPMULUMEHT CeNeKTUBHOCTH

noHos Na* B mpucyTcTBuM MoHOB Ca?*.

YTBEPX/AEHO Ha 3acefjaHnmn Kageapbl aHAMMTUYECKOM XUMUK, NpoTokon Ne ot “ " 20 T.

3aB. Kaheapon
JK3ameHartop
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KpuTepun oLeHNBaHNS MOAY/TbHOT0 KOHTPO/S

Homep 3agaHus Konnuectso 6annoB
3agaHve 1 15
3afiaHue 2 15
3agaHue 3 10
3agaHwve 4 10
Bcero 50

10. KPUTEPUN OLUEHVBAHWNA

Mo Kypcy npeanonaraeTcs NpPoBeAeHNe NPOMEXYTOUHON aTTecTalmn B BAe MOAY/bHOFO
KOHTPO/S, BbINOMHEHWE UHAMBUAYaIbHO PaboTbl 1 3a4eTa.

PacnpeaeneHve 6anios, KOTOpble MOTYT MOAYYATb CTYAEHTbI
B MPOLIECCe U3YYeHUs1 ANCLUNVHBI

OpraHun3aLoHHO CPC Bcero
y4yebHas paboTa NHanBuayanbHas MogaynbHbii  [IHAMBUAYanbHas
CTyfeHTa paboTa KOHTPO/1b TBOpYecKas
paboTta
Max25 6annos max 25 6annos max 506a1108 100 6annos
LLIkana cooTBeTCTBMA 6a/1/10B HALMOHA/IbHOW LLIKase
OueHka no | OueHka no 100- OueHKa Mo rocyaapcTBeHHON WKane | OueHka no
LKane 6annbHON LKane (3K3ameH, anddepeHLpPOoBaHHbIiA rocyfapCTBeHHOW
ECTS 3a4eT) LWKase (3a4eT)
A 90-100 5 (0TAnYHO) 3a4TeHO
B 80-89 4 (xopoLLo) 3a4TeHo
C 75-79 4 (XopoLLo) 3a4TeHO
D 70-74 3 (YA0oBNeTBOpUTE/IbHO) 3a4TeHo
E 60-69 3 (y10BNeTBOPUTE/NLHO) 3a4TeHo
FX 35-59 2(Hey[10B1IETBOPUTENBHO) He 3a4TeHO
C BO3MOXXHOCTbHO MOBTOPHOM CAa4n
F 0-34 2 (Hey[0BNETBOPUTESNILHO) He 3a4TeHO
C BO3MOXHOCTbHO MOBTOPHOM CAaun
npu ycnosum 06sa3artesibHOro Habopa
[ONONHUTENbHBIX 6an1108
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11. MATEPUAJIbHO-TEXHUNYECKOE OBECINEYEHNVE YYEBHOI O NMPOLECCA

npoxoauTt B ayautopum Ne510 Kadeapbl aHaTMTUYECKON XUMUN.

MpoBefieHMe NPaKTUYECKNX 3aHATUIA NPOXOAMT B ayAUTOPUSX XUMUYECKOTO (haky/bTeTa
Moy BMo «4OHEUKN HALMNOHAJIbHBIN YHUBEPCUTET». CamocTosATe/IbHas paboTa

JlabopaTopHble 3aHATUS NPOBOASTCS B XMMUYECKMX 1a60PaTOPUSIX, OCHALLLEHHbIX
BbITSXKHOI BEHTUNALMEN, COBPEMEHHBIM aHANIMTUYECKUM 060PYA0BAHUEM, XUMUYECKMY
peakTMBamu.
YuebHas aucumnavMHa obecneveHa NnocobusmMm 1 y4e6HO-MeTOANYECKMI MaTepranamm,
C KOTOPbIMYU CTYAEHT MMEET BO3MOXHOCTb paboTaTb B UMTa/bHbIX 3as1ax 61MbmoTekn JoHHY .

12. PEKOMEHAOBAHHAA JINTEPATYPA

HanmeHoBaHMe

Kon-Bo
3K3eMMAsipoB
onénmnoTeke
JoHHY

Hannuwne
3N1eKTPOHHOIA
Bepcuun B 36C

OcHoBHas

KpuctunaH I'. AHanutnyeckas Xxumms [TekcT] Yueb. gns

CTyfeHToB. B 2-x 7. T.1/ I". KpuctnaH; nep. c aHrn. A. B.

Mapmawa, H. B. Konbiyesoid, I". B. MpoxopoBsoli ; BCTYyN.
cT. KO. A. 3onoToBa. - Mocksa: BuHoMm. J1a6. 3HaHuUIA,
2009. - 623 c.

KpuctunaH I'. AHanutnyeckas Xxumms [TekcT] Yueb. gns
CTyZieHTOB. B 2-X T. Tom 2 / I". KpuctunaH; nep. ¢ aHrn.

A.B. lapmawua, E.3. 'puropbesoid, A.B. IBaHOBOW 1 ap.

- M.: BMUHOM. Jlabopatopus 3HaHui, 2009. - 504 c.

LLeBuyk 1.0., CumoHoBa T.M. loHOCENEKTUBHI
eNeKTpoaAM B aHanisi NPUPOAHMX i MPOMUCNOBUX
06'ekTiB: HaByasibHUIA NOCi6HMK [TeKcT]: - [oHeLbK:
BUA-BO «Hoynimk» (JoHeubke BigdineHHs), 2010. - 158
c. / Wesuyk N.A., CumoHoBa T.H. MloHOCeneKT1BHbIe
3M1EKTPOAbI B aHa/IM3e NPUPOAHBIX U MPOMBILLIEHHbIX
00beKTOB: YuebHoe nocobue [TekcT]. - JoHeuk:
«Hoynnmx» ([oHeukoe oTaeneHue), 2010. - 158 c.

31

ONEKTPOHHbIN
pecypc

JononHnTenoHasa

AHanutnyeckas xumumsa [TekcT]: B 3-X TOMax: yYebHMK
419 CTYIeHTOB BY30B, 06Y4atOLLMXCA M0 Harpas/eHNIo U
cneunanmnsaunn «Xumma». T. 1. MeTtogbl
NAEHTU(MKALMN 1 onpeseneHns BewlecTs / nog pea J1.H.
MocksuHa [A.A. BentocTuH 1 gp.]. - M.: Akagemus,
2008. - 576 c.

112

AHanuTuyeckas Xumus [TekcT]: B 3-X TOMax: y4ebHUK
AN19 CTY[IleHTOB BY30B, 00yYaloLLMXCA MO Hanpas/IEHNIO U
cneumanmsaummn «Xummsx». T. 3. XuMU4eckuii aHanns /
nog pea J1.H. MocksuHa [Y.I". 3eHkeBny 1 ap.]. - M.:
Akapemus, 2010. - 365 c.

83

OCHOBbI aHA/IMTUYECKOM XUMUK [TeKCT]: B 2 T.: Y4EOHUK
ANA CTYIEHTOB XMM. HanpasieHNs N X1M.
cneyunansHocTen By3oB. T. 1/ nog ped. FO.A. 3onoToBa
[T. A. bonbliosa n ap.]. - 4-e n3a. - Mocksa: Akagemus,

14




2010. - 384 c.
OCHOBbI aHa/IMTUYECKON XUMUM [TeKCT]: B 2 T.: y4eB6HMK
AN CTYAEHTOB XUM. HanpaBNeHNs N X1M. 7

4 cneyunansHocTen By3oB T. 2 / nog pea. FO.A. 3onoTtoBa
[H.B. Anos u ap.]. - 4-e n3a. - Mocksa: AKafeMus,
2010. - 408 c.

13. VH®POPMALMNOHHBLIE PECYPChbI
littp://inQ)iidiiriorii/ MwuHWUCTepCcTBO 06pa3oBaHMA 1 Haykn JoHeukon HapoaHou

Pecny6nunku
http://resobrnadzor.ru/ - PecnybnunkaHckas cny»6a no KOHTPO/O 1 Haf3opy B cdepe

06pa3oBaHusA 1 HayKu
http://www.rusanalytchem.org/ - canT «AHanuTU4eckas XuMmsi Poccum»
http://www.pubs.rsc.org/ - Journal of Atomic Absorption Spectrometry
http://www.sciencedirect.com/ - Spectrochimica Acta. Part B/ Atomic Spectroscopy

14. NMPOrPAMMHOEOBECIEYEHWE
1. Windows 7 PRO (kopnopatusHas nuueHsna JOHHY, nuueH3nsa No46484614);
2. WindowsOffice (kopnopatunsHas nuueH3na JOHHY, nnueH3ns Ne46472919);
3. MicrosoftVisualStudio (nmueH3ns nporpammMbl DreamSpark ans BbiCLUMX Y4eOHbIX 3aBeAeHWA);
4. Nnuensms GPL, Apach, BSD ans cBo604HOro nporpaMmmHOro o6ecneyeHus:
- AHTMBUpYC Kacnepckoro;
- Adobe Acrobat Reader.


http://mondnr%25d0%25a1%25d0%258bru/
http://resobrnadzor.ru/
http://www.rusanalytchem.org/
http://www.pubs.rsc.org/
http://www.sciencedirect.com/

