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[Iporpamma  cocraBieHa Ha  ocHoBaHuMM  DefepanpbHOr0  rocyJapCTBEHHOTO
obpazoBarenpHOro craHnapra Bbicuiero obpaszoBanus (OI'OC BO) nHanpaBieHuss MOATOTOBKH
04.04.01 Xumus, yTBEp>KI€HHOro mpukazoM MuHHcTepcTBa oOpa3oBaHMsi U Hayku Poccuiickoit
Oeneparun ot 13 wmrons 2017 r. Ne 655; Ilopsaka opraHmzauuu ydeOHOro mporecca B
o0pa3oBaTeNbHBIX OpraHM3alMsIX BBICHIEro INpodeccuoHambHOro obpasoBanus JloHenkon
Haponnotit PecryOnuku, yTBep >KaAeHHOrO NpHuka3oM MuHHcTepcTBa 06pa3zoBanus U Hayku JIHP Ne
1171 ot 10 HOs6pst 2017 r.; yueOHOro IIaHa U OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMBbl BBICIIETO
npogeccCHoHATBFHOr0 00pa3oBaHus HampasiieHUs: noarotoBku 04.04.01 Xumusi, pa3paboTaHHBIX B
'OV BIIO «/lonenxuii HalMOHAIBHBIM YHUBEPCUTETY.

PazpaboTunk:

Kannuaatr xuMudeckux Hayk, TOfEHT f
Kadeapsl aHATUTHIECKOH XUMHUH Cut e T.H. CumoHOBa

[IporpamMmma y4eOHON AMCHMILIMHBI YTBEPXKAEHA Ha 3acelaHWU Kadeapsl aHATUTHYECKOH
XUMHH.

ITpotokon Ne 19 oT« 14 » 04 2020 .

3aBenyrouuii kagenpoi j ¢ A.C. Anemacosa

[MporpaMmma y4eOHOM JUCHHUIUIMHBI OfOOpeHa y4yeOHO-METOAMYECKOM KOMHCCHEH
XUMHYECKOro (axynpTeTa.

ITpotokon Ne 3 or«_15 » 04 2020 .

[Ipencenarens yueOHO-METOAUYECKOIM / /
KOMHUCCHH (aKyIbTeTa Dbe/| , _H.B. SI6noukosa

/




1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

Juctunnmna «XUMHUYECKUE CEHCOPh B aHAJIM3€» OTHOCUTCS K BapuaTWUBHOM yactu bioka 1
«lucummmapl  (MOIynn)» y4eOHOro IUiaHa 1o HampaBieHHto moarotoBku 04.04.01 Xumus
(Maructepckas mporpamma Xwumws). JucruruimHa peanu3yercs Ha XHUMHYECKOM (pakymbTeTe
Kadenpoi aHaIUTUYECKAsT XUMHUSL.

JucuumiuHa, onupasich Ha XUMUYECKYI0 (HeopraHudeckasi, aHaIuTU4YecKasi, OpraHnyecKkas,
dusnyeckass xumusi), GUIOCOPCKYIO, TCUXOJIOTO-TIEAArOTHYSCKY0 MOATOTOBKH (TICHXOJIOTHS,
MeJaroruka) CTyJICHTOB, 3aKIajbIBaeT (PyHIAMEHT HAyYHO-METOAMYECKON MOJArOTOBKU OYAYIIMX
uccienoBareneii B 00JacTH TEOPUM W METOAWKH HAYYHBIX WCCIEAOBAHUNA U MPEToaBaHUs
XUMHUYECKHUX JUCLUIUINH.

OcBocHHE JTaHHOW MUCIUIUIMHBI HEOOXOIMMO KaK MPEIIIeCTBYIONIEE BO BpeMsl ydeOHOM
(O3HAKOMUTENBHON) TMPAKTHUKH, MPOU3BOJCTBEHHONW MPAKTUKU (HAYYHO-HMCCIIEI0BATENbCKAS
pabora), TPOU3BOACTBEHHOW MPAKTUKH (NMPEIAUIUIOMHAs TPAKTHKA), TMPU  HAMHCAHUH
MarucTepCKOM TuccepTaluu..

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueonHol OuCYUnIUHb

Hanpanenune noarotoBku 04.04.01 Xumus
Marwucrepckas mporpaMmma Xumust
OO6pa3zoBarenpHas Iporpamma aKaJieMHuecKasi MarucTparypa
KBanuduxanus MarucTp
KonnuecTBo copepkaTeabHbIX MOyIel 2
Jucuumnirna 6a30Boii / BapuaTUBHOMN YacTH
00pa3zoBaTenbHON MTPOTrPaAMMBI BapuaTHpHad Hacth
®opmel kouTpoIst (MK, sk3amen, 3auer) 1 MOAYIbHBIA KOHTPOJIb, | 3aueT
[Toxazarenu oumas dopma 3a04Has popma 00ydeHUs
00y4eHus
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 2
I'ox moAroToBKM 1
Cemectp 1
KonnuecTBo yacos 72
- JICKIMOHHBIX 0
- IPAKTUYECKUX, CEMHUHAPCKUX 12
- TaOOPATOPHBIX 12
- CAaMOCTOSITEJIbHOM pabOoThI 48
B T.4. UHAMBHIYaJIbHOE 33/1aHHE
HenenbHoE KOJIMYECTBO YaCOB, 6
B T.4. ayTUTOPHBIX 2

3. OIINCAHHUE JUCIHUIIJINHBI
Ileau um 3agaumn
Ilenv uszyuenusn oucyunauHpl- 1aTb TEOPETUUECKYIO M METOAOJOTUYECKYIO TIOJTOTOBKY B
00JacT XUMHUYECKUX CEHCOPOB, MPUMEHSEMBIX B aHAIM3€ OKPYKAOIMIEH cpeibl, OHOOOBEKTOB,
NPUPOTHBIX W TMPOMBINIICHHBIX OOBEKTOB, OIICHKAa KadecTBa THIIEBBIX  MPOJYKTOB,
(dapManeBTUYECKUX MPENnapaToB, KOHTPOJIS TEXHOIOTUYECKUX MTPOIIECCOB;




3aoauu OucyunIUHbBL:

1. ®@opmupoBaHu€ 3HAHUN TNPUHLUIOB U METPOJOTMYECKUX OCHOB HOHOMETPHUYECKOIO
aHaJIK3a C MOMOUIBI0 COBPEMEHHBIX CEHCOPHBIX CUCTEM.

2. BplpaboTka y MarucTpoB KOMIUIEKCA COOTBETCTBYIOLIUMX YMEHHUH, HaBBIKOB B
MHTEPIIPETAIMU PE3YIBTATOB AaHAJTUTHUECKOTO ONPEAETICHUS C YIEeTOM pabOThl CEHCOPOB HAa OCHOBE
Pa3IMYHBIX IPUHIUIIOB ACHCTBUSI.

TpeGoBanus K pe3yabTaTaM OCBOEHHSl JIMCUHUIIMHBI [Ipoliecc m3ydeHus AUCHUILIUHBI
«XUMHUYECKHE CEHCOpHl B aHaJM3e» HampaBiieH Ha (OPMHPOBAHHUE 3JIEMEHTOB CIEIYIOUINX
komnereHuii B cootBeTcTBUM ¢ @PI'OC BO P® nampasnenus noarotoBku 04.04.01 Xumusa u
OCHOBHOM  00pa3oBaTeiIbHOH  MPOrpaMMbl  BBICIIETO  MPO(ECCHOHATHHOTO  0Opa3oBaHHUs
HarpaBieHus noarotoBku 04.04.01 Xumus (MarucTepckas mporpamma; Xumus):

YHUgepcaivHble KOMREeMmeHUu:

- CIIOCOOHOCTb OCYUIIECTBIIATH KPUTHYECKHI aHamu3 MPOOJIEMHBIX CUTyalluid Ha OCHOBE
CHCTEMHOTO TI0X0/1a, BhIpadaThiBaTh cTpareruto aeicteuit (YK-1);

— CIIOCOOHOCTD YIPABJIATH MPOSKTOM Ha BCEX ATalax ero xu3HeHHoro 1ukia (YK-2);

— CHOCOOHOCTb OpraHU30BbIBaTH M PYKOBOJUTH padOTOMl KOMaHJbl, BbIpabaTbIBas
KOMaH/IHYIO CTPATETUIO sl JOCTHXKEHUs rmoctaBieHHoi renu (YK-3);

— CIIOCOOHOCTh MPUMEHATh COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJIOIMH, B TOM YHUCIIE HA
HUHOCTPAHHBIX A3bIKAX, IS aKaJeMHUYECKOTro U podeccroHaabHoro B3anmoaeictus (YK-4);

— CHOCOOHOCTh AHAJIM3MPOBATH W YUYUTHIBATH pa3HOOOpa3we KyJabTyp B IpoIecce
MEXKKYIbTypHOTO B3aumMoeicteus (YK-5);

— CHOCOOHOCTB OTPENENATh M PEANTU30BbIBATH MPHOPUTETHI COOCTBEHHOM AEATEIHOCTH U
CIOCOOBI e COBEPIICHCTBOBaH s Ha ocHOBe camoorieHkH (YK-6).

oduenpogeccuonanvnovie KOMnEMeEHYUU:

— CIIOCOOHOCTD BBIMOIHITH KOMIUIEKCHBIE SKCIIEPUMEHTANIbHBIE U PACUETHO-TEOPETUYECKUE
UcclIeIoBaHMs B M30paHHOM 001acTU XMMUU WM CMEXHBIX HAyK C UCIOJIb30BAaHUEM COBPEMEHHBIX
pruOOPOB, POrpaMMHOTO obecrieueHus 1 6a3 JaHHBIX podeccroHaapbHOro HazHadeHnus (OITK-1);

—  CIIOCOOHOCTh ~ aHAJNU3UPOBATh, HMHTEPHOPETUPOBATH M OOOIIATh  PE3yJIbTAThI
OKCMIEPUMEHTAJbHBIX M PACUYETHO-TEOPETUYECKUX paboT B H30OpaHHON o001acTH XUMHH WU
cMmexHbIxX Hayk (OITK-2);

— CMOCOOHOCTH MCIOJIb30BaTh BBIYMCIUTEIBHBIE METOBI U aIaliTUPOBAThH CYIIECTBYIOIINE
pOrpaMMHBIE TIPOIYKTHI JJIsl pelIeHus 3a1a4 npodeccuonansHoi aesteapaoct (OIMK-3);

— CIIOCOOHOCTh TOTOBUTH MYOJIMKAIMH, Y4acTBOBAaTh B MPOQECCHOHANBHBIX JUCKYCCHUSX,
NPEJCTaBIATh PE3yabTaThl MPOPECCHOHAIBHON JESITENbHOCTH B BHJIE HAyYHBIX M Hay4HO-
nonyispHbIx goknanos (OITK-4).

npogpeccuonanvHuvie Komnemenyuu, COOTBETCTBYIOIINE BUAY (BUIaM) IpodhecCuOHaIbHON
NEeSITENIbHOCTH, Ha KOTOPbIE OPUEHTHPOBAHA MPOTPaMMa MarucTpaTyphbl:

HAYYHO-UCCNEe008aMeNbCKAA 0eAMENbHOCHb:

— CIOCOOHOCTBIO TPOBOAMTH HAyYHBIE MCCIEIOBAHUSA MO CHOPMYIMPOBAHHON TEeMaTuUKe,
CaMOCTOSITENIbHO COCTABJISITh IJIaH MCCJIEIOBAaHUS M IOJIy4aTh HOBBIE HAy4yHble U MPUKIIAIHBIE
pesynbrarsl (ITK-1);

- BJIQ/ICHUEM TeOpHel W HaBbIKaMH NMpakTUdeckoi paboTsl B u3dbpanHoM obnactu xumun (I1K-
2);

— TOTOBHOCTBIO HCIIOJIb30BAaTh COBPEMEHHYIO ammaparypy @pH [POBEIEHUU HayYHBIX
uccienoanmii (ITK-3);

— CMOCOOHOCTBhIO YYacTBOBaTh B HAYYHBIX JUCKYCCHUAX M MPEACTaBIATh IOJYYECHHBIE B
WCCIICIOBAHMSIX PE3YylbTaThl B BHUJE OTYETOB M HAYYHBIX MYyOJIUKAIMA (CTEHIOBBIC TOKJIAJBbI,
pedepaThsl U CTaThH B IepHOANYecKoi HayuHoU nevath) ([TK-4);

OpP2AHU3AUUOHHO-YRPABIEHYECKAA 0eAMENbHOCHb:

— BJIaJICHMEM HaBbIKAMHU COCTABIICHUS IJIAHOB, MIPOrPaMM, MPOEKTOB M JPYTUX TUPEKTHUBHBIX
nokymentoB (I1K-5);

— CIIOCOOHOCTBIO OMpEAETATh U AaHAJU3UPOBATH MPOOJIEMBI, IJIAHUPOBATh CTPATETHIO HX
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pemieHus, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a pe3yiabTar aesrenabHoctr (ITK-6);
HayyHo-nedazozuiecKkasn 0esameabHOCmy:
— BIAJCHHEM METOJaMH OTOOpa MaTepuayia, NpPENnoJaBaHUs W OCHOBAMH YIIPABJICHUS
npoiieccoM o0yueHus B 00pa30BaTe/IbHBIX OpraHu3anusx Boiciiero oopaszosanus (I1K-7).

B pe3yabTare usyuenusi ydeOHOH TUCHHUILUIMHBI CTYAEHT J0JIKEH:

3HATh:

—KJIACCH(PUKAIIMI0O W TPHHIUIBI JCHCTBUS XUMHYECKUX M OHMOJIOTMYECKHUX CEHCOPOB, UX

BO3MOHOCTHU U TPaHUILIbl IPUMEHEHUSI;

—CTIO0COOBI OTIpe/IeTICHHS] KOHIICHTPAIIMA aHATTHTOB;

—aHAJIUTUYECKUE U METPOJIOTMYECKHUE XAPAKTEPUCTUKN CEHCOPOB;

—COBPEMEHHOE COCTOSIHUE, MPOOIEMbI XUMHUYECKHX CEHCOPOB, TPUOOPHI U anmaparypy;

—IIPUMEPHI MPAKTHICCKOTO MPUMEHEHHS B aHAIM3€ MPUPOIHBIX U MPOMBIINIJIEHHBIX 00BEKTOB

0 MEXITYHAPOJIHBIM U TOCY/IapCTBEHHBIM CTaHIapTaMm;

yMeTh:

—OCBOUTH METOJIUKH MOHOMETPUYECKUX OTPE/ICICHII aHAIUTOB, XapaKTEPUCTHUKU CEHCOPOB;

— BBIOpaTh CEHCOP M METOJI aHAJIM3a, IPOBOJIUTH OTOOP MPOO, BHINIOJIHHUTH aHAIN3, IIPOBECTH
OIICHKY TOYHOCTH Pe3yJbTAaTOB aHAIN3a , C/ICJIaTh BHIBOJBI U JJaTh PEKOMEHAAINH.

— TPUMEHATH TIOJIyYCHHbIE 3HAHHMS B HAYYHBIX HCCIEAOBaHUSIX (TPU BHIIOJHEHUH
MarucTepckux padoT, Npy MIAHUPOBAHUHN IKCIIEPUMEHTA);

BJIAJETh.

- CUCTEMOM 3HAaHUUW U YMEHHU JJIs1 UCCIIETOBAHNI XUMUUECKUX U OMOJIOTHUYECKUX CEHCOPOB;

— QHAJTUTUYCCKUMH M METPOJIOTHYCCKUMH XapaKTEPUCTUKAMHU XMMUYCCKUX U OMOJIOTHUSCKHUX
CEHCOpOB;

- HaBBIKAMU TMOJYYCHHUS] U OOpPaOOTKM aHaJUTHUYECKUX CHTHAJIOB HAa OCHOBE XMMHMUYECKUX U
OMOJOTrHYECKUX CEHCOPOB;

- HaBBIKAMM OCBOCHMS METOAMK aHaju3a W TMpPUEMaMHU TNPOBEPKH NPABUIBHOCTH U
BOCITPOM3BOJUMOCTH MX HAa OCHOBE CEHCOPOB;

— paboToii ¢ TUTepaTypoil MO aHAJTUTHYECKON XUMHUU HAa OCHOBE CEHCOPOB.

4.  COJEPXAHUE JUCLUIIAHBLI U ®OPMBI OPTAHU3ALIMY YYEBHOI' O
MPOLIECCA

IHHopsakoBbii Kpartkoe cogep:xanue TeMbl
HOMeEp uTeMa

Cooepycamenvnviii. - mooyne 1 «Xumuueckue  cencopwvl. AnanumuyecKkue
xapakmepucmuku. Ilomenyuomempuueckue cencopovl)

Tema 1. Tunsl | 3HaueHWe W 00JacTh MPUMEHEHMS] XHMHUYECKHUX CEHCOPOB B OXpaHe
CEHCOPOB. OKpY’Kalolle cpeabl, XMMUYECKON 0e30MacHOCTH, aHau3€ MPUPOAHBIX U
MIPOMBINIIEHHBIX 00BEKTOB U Ap. Cxema ceHcopa. Tumsl ceHcopoB. Cxembl
JerekTupoBaHus. Micropus co3gaHus XUMUYECKUX CEHCOPOB.

Tema CenexktuBHOCTh. CriocoObI onpesenenus: Ko3pOUIMEHTOB CETEKTUBHOCTH.
2.Ananutnueckue | [IpobGremsl AKCIIEPUMEHTATILHOTO onpeaeneHus KodphuImeHTa
XapaKTEPUCTUKU. CEJIEKTUBHOCTH. I'panynpoBounas XapaKTEepUCTHUKA. WNHuTepBan

omnpenensieMbIX KoHUeHTpanui. UyBcrBuTenbHOCTh. 1Ipenen onpenenenus.
Bpems otkiuka. Bpems xusnu. Jpeiid. Buael ommbok. IIpaBumbHOCTS.
BocnpounsBogumocts. COBMECTUMOCTD C OKPYKaIOIUMHU YCIOBHSIMH.

Tema 3. | Tumpt memOpaH HOHOCENEKTUBHBIX 2nekTponoB(MCD). Mexanusm
[Torennmomerpun- | aeicTBust MeMOpaH. CEHCOpPBI CO CTEKISTHHBIMU MeMOpaHaMu. DJIEKTPObI
YECKUE CEHCOPBI. ¢ TBepabiMH MeMOpanamu. MICD ¢ sxuakumu MmemOpanamu. KoHcTpykinn
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NCO. TloTeHUMOMETPUUYECKNE XUMHUYECKHE CEHCOPBHl C IMOJIMMEPHBIMU
MeMOpaHamMu. MeMOpaHbl Ji1 ONpENEeNeHUusT HOHOB KaybLiUs, Kaius,
HUTpaT-uoHoB. TBeprokonrakTHbie UCD. [loTeHIMOMETpHUUYECKHE Ta30BbIE
ceHcophbl. JlaTuuKy JUIsl ONpeaeeHUs KOHLEHTPaLuii paCTBOPEHHBIX I'a30B.
Twumbl Ta30BeIX AaT4uKOB. OTpeesieHne aMMHaKa, YriIeKUciIoro ra3a u jap.
HoHocenekTUBHbIE TOJEBbIE  TPaH3UCTOPbl. DepMeHTHbIE MOJIEBbIE
TpaHsuctopsl.  PazpaboTka  MHHHMATIOPHBIX  ceHCOpoB.  CrocoObl
OIpElEeIeHUs] aKTUBHOCTEW, KOHILICHTPALMM HMOHOB B pacTBOope. Meron
IpafyUpOBOYHON  3aBUCUMOCTH, MeToJ nA00aBok. MoHomerpuuecoe
tutpoBanue. Ilpumepsl mpaktuueckoro npumenenus: (pH, moHoB kamws,
KaJbllMs, MarHusi, M€, CBUHLA, cepedpa U Ipyrux KaTUOHOB, aHUOHOB :
GTOPUAOB, HUTPATOB, XJIOPUIOB, OpPOMHJIOB, HOIUIOB, CYIb(HUIOB,
TUOLIMAHATOB U JIp.) B BOJIE, 10YBE, OMOKUAKOCTAX, MUILEBBIX MPOJYKTaX U
ap.

Cooepircamenvuulii. mooyns 2«IneKmpoxumuiecKue, ONMuYecKue CeHcopbly

DneKTpoXuMHuyec-
KHE CEHCOPBI.

Tema 4.

BonbsTamnepomerpuueckue, amMIepoMETPUUECKHE, KYJIOHOMETPUUYECKHE,
KOHJIYKTOMETPUYECKHE CEHCOpbl. MexaHu3m aeuctBus. KuciaopoaHelil
Jatyuk. OmnpeneneHue IIIOKO3bl.  JJIEKTPOXMMUYECKHE CEHCOpPhl B
IIPOTOYHO-MHKEKIIUOHHOM aHaIu3e. [Ipumepsl MIPAKTHYECKOIO
NpUMEHEHUsA. MHOrOKaHaJbHbIE CEHCOpPbl. «DJIEKTPOHHBIM  S3BIK».
«OQIEKTPOHHBIA HOCY.

Onruueckue
XUMHUYECKHE
CEHCOPHI.

Tema 5.

Cxembl perexktupoBanus. IlpeumymiectBa u HenmoctaTku. M3mepeHue
ONTUYECKOM IUIOTHOCTH, KoddunmeHTa IIpEIOMJICHUS,
JroMHHecHeHIMU. pH-uyBcTBUTENBbHBIE ONTOABI. ONTOIBI U1 ONpeAeIeHUs
HMOHOB METAJUIOB, Kuciopoaa u ap. dimyopecueHTHbie ceHcophl. [Ipumepst
PAaKTUYECKOTO MPUMEHEHUSI.




TemaTH4yecku njaH

CoaeprxarebHbIH MOIYJIb 1

KoauuecTBO 4acoB

QOunas popma o0yueHust 3aounas popma oOyueHust
B T.4. B T.U.
HasBauusi coxepsKaTeabHbIX e g E & el 5 E 5
o 2] q < [a]
MoJyJIeil 1 TeM ol x| 8| E|sEEBd 2| | 8| E|8ElSE
Q = =) g ld9eldyY o = =) & 39 a9
3] <, = < = S g [a] > = < = S| S
O | E| 2o =g 9 0 E | 2o &a
=1 c% ol & =mE v = X o | & R|IE w
O | = IH A9 Sl Qe |58
o < < ) o < < as!
= = 15} ~ = = I5) =
Tema 1. Tunibl CEHCOPOB. 8 1 |8
Tema 2. Anamutuaeckue | 12 3 |2 |8
XapaKTEPUCTHKH.
Tema 3. llorenuuomerpuu- | 16 3 3 |8
YECKUE CCHCOPHI.
Hmozo 36 0O |6 |6 |24
no cooepiricamenbHOMy
mooyno 1
CopaepikarebHBIH MOAYJIb 2
KoJunyecTBo yacoB
Ounas ¢popma 00y4eHuUs1 3aounas popma oOyueHust
B T.U. B T.U.
Ha3sBanus comepKaTeabHbIX 2 & E % o g E E
i o 2| E|s EE{ ¢ 2| Z|s €8 &
MOAYJIEH U TEM GL.S § 8 % g 58, G[?) E 8 % ; 5§18 5
Q = T ElagelHY < = T st R E=
M < = < = S 9 ] < = < = S| = S
o = o | o &p 9 O = o | o & a
S S| 9|2 =E ¢ = = 2|9 ®|IE K
2lQ|ls -« M g S O s s H <
< < ) < < jes)
El RS K = B | o =
Tema 4. Dnexkrpoxummdeckue | 20 3 |3 |12
CEHCOPBL.
Tema 5. OnTuueckue | 16 3 |3 |12
XUMHUYECKHE CEHCOPBHI.
Hmozo 36 0 |6 |6 |24
no cooepircamenbHoOMy
Mo0yiio 2
Bcezo uacos no mooynam |72 0 |12 |12 |48




5.  METOAUYECKHUE PEKOMEHJIALIUH JJISI IPOBEAEHUA
JEKIIMOHHBIX, IPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATHUHU

HGKHI/IOHHBIG 3aHATUA HE IIPEAYCMOTPCHEBI y‘le6HBIM IIJIaHOM.

TEMBI IPAKTUUYECKUX 3AHATUI

No Ha3zeanue memol Konuuecmeso
n/n 4acoe
1 Turbl CEHCOPOB
2 AHAIMTUYECKHE XapaKTEPUCTHKHA CEHCOPOB 3
3 [ToTeHIIMOMETPUYECKHE CEHCOPHI 3
4 DIEKTPOXUMHUYECKHUE CEHCOPHI 3
5 Onrtuueckue xumuueckne cencopsl (OXC) 3
Bcero 12
TEMBI JIABOPATOPHBIX 3AHSITUHN
No Ha3zeanue memol Konuuecmeso
n/n yacos
1 Amnmaparypa, UCIojib3yeMass B MOHOMETPUUECKUX METOJlaX aHallu3a Ha 1
OCHOBE XHMMHYECKHUX CEHCOpPOB. OHOMEphI C MHUKpPOIPOILIECCOPHOM
TexHukou, pH-meTpbl. [loaroToBKa MOTEHIIMOMETPUUECKHX CEHCOPOB K
pabote. Texanka 6e30MacHOCTH
2 Omnpenenenue Gropuaos B Bojae o 'OCT u MUCO. UccnenoBanue MCD 2

— F . Tloctpoenue rpagyupoBOUYHON 3aBUCUMOCTH. OmpenencHue
KOHIIGHTPALlMU, aKTUBHOCTH aHanuTa. Meton no6aBok. OmpeneneHue
METpPOJIOTHUECKUX W aHanuThyeckux Xxapakrepuctuk MCO. Ouenka u
IIPEJICTAaBICHUE PE3YJIbTAaTOB aHanu3a, cpaBHeHue ¢ [1/JIK

3 Uccnenosanme MCD — K'. OmnpeneneHue MeTpONOTHYECKHX U 3
a”HanmuTHYeckux xapakrepuctuk MCD. MonoMmerpuyeckoe onpeaeneHue
Kanus B COJICHOH BOAC, MOJIOYHBIX IIPOAYKTax, HOLIBC.OHGHKa n
IIpEJICTaBICHUE PE3yJIbTaTOB aHanu3a, cpaHeHue ¢ [TJIK

4 HNonomeTrpruueckoe omnpeneneHne HUTPATOB B MHUHEPAIBHBIX BOJAX, 3
MUIIEBBIX MPOJIYKTAX, MOJBMKHBIX ()OPM B ITOYBAX
) UccnenoBanne HCD  —  NOjs .IloctpoeHwe  rpaayHpOBOYHOI 3

3aBUCUMOCTH. OrpefeneHne KOHUEHTpaluuu, aKTUBHOCTH aHaJIUTa.
OlneHKa U MpeICTaBIECHUE PE3YIbTATOB aHanu3a, cpapHeHue ¢ [1JIK

Bcero 12

6. METOAWYECKHUE PEKOMEHJALIUU ITO OPTAHU3ALIUN
CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB

Opranu3anusi caMoOCTOSITE/IbHOI Pa0doThI CTYIEHTOB
(coomeemcmeento Oannvim 6 mabauye memamuyecko2o niand)

Ne Ha3zeanue memot Konuuecmeo
n/n uacoe

1 Tunel ceHCOpOB 8

2 AHaTUTHYECKHE XapaKTePUCTHKU CEHCOPOB 8

3 [ToTeHmoMeTpHIECKIE CEHCOPBI 8




4 DNEKTPOXUMHUYECKHUE CEHCOPBI 12
5 OnTuYecKne XUMUYECKHE CEHCOPBI 12
48

7. NHANBUAYAJIBHBIE 3AJIAHUS
NuauBuayaibHble 321aHUs POrPaAMMOii He PeAyCMOTPEHbI.

NuauBuayanbHas padora
Hennb: oBiaeTs TEOPUEHN U MPAKTUKON IPUMEHEHUS XUMUYECKUX CEHCOPOB B aHAJIM3E.

1. B uem cxo0nCTBO U pa3auvne MEeXy pasHbiMH THamu MCD?

2. C kakoil 1enpio Ko BceM o0pas3iaM M CTaHAapTHBIM PAacTBOPaM J00aBISIOT KOPPEKTOP
MOHHOU CHUJIBI?

3. Kakum o00pa3oM [m0CTHUTAETCS CENEKTHBHOCTh B MOTEHIIMOMETPUYECKHX Ta30BbIX
ceHcopax?

4. B kakux ciay4asx BMECTO aKTUBHOCTH MOKHO MCIIOJIb30BaTh KOHLEHTPALIHIO?

5. Kakoii U3 IpHBeICHHBIX HIKE METOJIOB IPUMEHSIOT IS onpeeneHus akTuHOCTHK ‘B
CBIBOPOTKE KPOBH?

5.1. miramenHas GOTOMETPHS.

5.2. aTOMHO-3MHUCCHOHHBIN ¢ HHIYKTHBHO-CBSI3aHHOH IJIa3MOM.

5.3. HOHOMETPUYECKUH.

5.4. ciekTpohOTOMETPHUECKUIT?

6. B uyem 3akmiouaeTcss paznuyHe MEXKIYy XUMHYECKHMMH CEHCOpaMH, (U3HMUYECKUMU
CeHcopaMmH (JaTyuKaMu) U OuoceHcopamu?

7. IlpuBenure mpuMep CEHCOpa, UCIOIb3YEMOrO:

7.1. IIPU IIPOBEICHUH KIIMHUYECKUX AHAJIN30B,
7.2. B KOHTpOJIE IPOU3BOJICTBA,
7.3. B DKOJIOTUYECKOM KOHTpOJIE.

Oo6wbscaure aeiicteus MCDO.

8. KakoBbI IOCTOMHCTBA ¥ HEJIOCTATKH ONTHYCCKHX CCHCOPOB?

9. C momompio K'-cenekTHBHOTO 3MEKTpOa M3MEPSAIOT KOHIIEHTDAIMIO MOHOB Kalhs B
mmarasone ot 10™ 1o 10*M. KakoBa MakcHManbHO JIOTTyCTUMasi KOHIIEHTpaIlis HOHOB cepedpa,
ecnu omubka U3MepeHHsi He JOJhKHA cocTaBisaTh Ooneel0%, a kodhdUIIMEHT CeneKTUBHOCTU
NC3 o nonam cepebpa cocrapiser 1,00-10™?

10. Kakumu XapakTepUCTHKaMH JOJDKEH 00JIaJaTh XUMHUYECKHI peareHT, BKIIOYaeMbIi B
PaCTIO3HAOIINN JIEMEHT ONTUYECKOT0 ceHcopa?

11. KakoBbl JOCTOMHCTBA W HEJOCTATKU HCIIOJNB30BAHMUS TKAaHEH pacTeHUl B KauecTBE
pacmo3HaANIMX 3JIEMEHTOB?

12. B dem pa3HuUIa MEXKIY TEPMHUHAMH «CTIEIU(PHUUHOCTDY U «CEIEKTHBHOCTH)?

13. Jlns xanenuii-ceniektuBHOro MCD yron HakiioHa KaauOpoBouHoM kpuBon S mpu [Ca
= 0,001 M cocraBnsier +29,6 MB Ha nIecATUKpaTHOE yBEIWYECHHE [Ca?*]. B pactBope CaCl; ¢
koHueHTpauueit 0,001M norenuunan sueiiku cocrasui — 20,1 mB. B pactBope CaCl, (0,001M) u
NaCl (0,1M) norenuuan siueiiku cocraBui -19,8 MB. Paccuntars k03 puIIMEHT CeNeKTUBHOCTH
1oHoB Na' B IPHCYTCTBHH HOHOB Ca®".

14. Tlpu u3MepeHuu amMIepoOMETPUIECKIM CEHCOPOM KOHIIEHTPAllMd MOHOB MEAH B CEpUU
00pas3IoB CTOYHBIX BOJI MOJIYUEHBI cieayromue 3Hadenus: 46, 50, 53, 47, 55, 52, 48, 46, 53 u 54
Mmr/i. PaccuntaiiTe OTHOCUTENIHHOE CTaHAAPTHOE OTKIIOHEHHE.

2+]
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NuauBuayaabHble 3a1aHUs

1. Tlporno3upyiiTe U FKCIIEPUMEHTAIBHO TOATBEPAUTE 3HaUeHUs pH 111 HEKOTOPBIX
OMOJOrMYECKHX U JIPYTHX CUCTEM MOPCKas BOJIa; KPOBb UEJIOBEKA; MOJIOKO; CIIOHA;
CTOJIOBBIN YKCYC; BOJHBIM PACTBOP IMHUILEBOM COJIM; BOAHBIN PACTBOP KAJIBLIMHUPOBAHHOU
COJIM; CJI€3bl; JUCTUIUINPOBAHHAS BOJA; TUTHEBAsI BOJIA; MOJIOKO; alleJIbCUHOBBIN COK;
TOMAaTHBIM COK.

2. llpuBemute mpUMepbl HOHOMETPUYECKHX METOAMK OMpEeNICeHUs] aHAJIUTOB B BOJE, MOYBE,
BO3AyXe, MUIIEBBIX MPOAYKTaX, pyldax, MHHepajiaX, OMO0OOBEeKTaX B COOTBETCTBHUH C
MEXIYHAPOAHBIMU U TOCY/IAPCTBEHHBIMU CTaHAAPTAMHU. Y KQXKUTE UHTEPBAII ONPEIEIISIEMBbIX
KOHLEHTPaLUi U METOA0JIOIMUYECKHE XapaKTEPUCTUKHU aHAJIU3a.

3. B uem 3akmouarorcs mnpeumymniectBa MCD ¢ momumepHbiME MemMOpanamu? Kakos
MEXaHM3M X AeicTBus? Onumure MeTouKy npurorosnenus NCO mieHouHoro tuma.

4. TlpuBenute mpUMephbl TBEPAOKOHTAKTHBIX 3JEKTpoAoB. [lepeunciante ux npeumymniecTBa u
HEJ0CTaTKU.

5. IlpuBenute nmpumepsl UCO Ha aHUOHHBIE KOMILJIEKCHI METAIIOB. OOBSICHUTE MEXAaHU3M UX
JNEUCTBUS.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUN

1. B ueM 3akmrouaeTcss IpUHUIMIT HOHOMETPUUYECKOIO METOa aHaIu3a?
2. JlaliTe onpeneneHrne XUMHUYECKOr0 CEHCOPA.
3. Uro takoe axtuBHOCTH? I[IpuBenure mnpuMepbl OHOXMMHUYECKUX U JIPYTHX

IIpOoHECCOB, 3aBUCAIINX OT aKTMBHOCTU HOHOB. HpeIIJIO)KI/ITC MCTOABI ONPCACIICHUA aKTUBHOCTHU
HMOHOB B pactBope. Kakue ¢akTopbl HEOOXOIUMO YYHTHIBATH MPHU ONPEICICHUU aKTHBHOCTU
HMOHOB B pacTBope?

4. Jl1sl KakuX pacTBOPOB MOHATHS AKTUBHOCTH U KOHLIEHTPALMM COBMAJat0T?

5. Kaxkue xapakrepuctuku UCD Bxoasat B ypaBHenue Hukonbckoro? Ecth nu kakue-
TO OTJIMYUS IIPU 3aIIMCH ATOTO YPAaBHEHUS AJIs DJIEKTPO/Ia, CEIEKTUBHOIO K KATHOHAM M aHUOHAM?

6. [Mpennoxute knaccupuxaruo MCD mo Tunam MeMOpaHBbI.

7. Yro Takoe KO3 GHUIHMEHT CEIEKTUBHOCTHU U Kak ero onpenenuts no MIOITAK?

8. Kaxue MeTo/pl o11eHKH KO3 (PUIIMEHTOB CEIEKTUBHOCTH M3BeCTHHI? [louemy uaiie
BCEI0 UCIOJIB3YIOT METOJ] CMEIIAaHHBIX PaCTBOPOB?

9. UYro Takoe rpaaynpoBoYHas XapakTepuctuka? B kakux npenensax oHa HaXOAUTCS?

10. Yro Takoe KpyTHU3HA TpajlyMpOBOYHOM xapakTepucTuku? Kakue (akTopsl BIUSIOT
Ha ee BeJIUYnHY?

11. Jaiite nonsaTue npexaena ooHapyxkenus. [Ipennoxure cnocoOwl ero onenku. Kakue
(bakTopbl BIUSIOT Ha BEJIMYUHY Npesesa oOHapyXeHus ?

12. [lepeuncnure pakTopsl, BIustomMe Ha Bpemst oTkinka UCO.

13. YKaxuTe HCTOYHUKH [TOIPENTHOCTEN B HOHOMETPHH.

14. [Ipeuioskute  cmocoObl  OHEHKHM  NPaBUIBHOCTH  pPE3yAbTaTOB  aHAIU3a
MOHOMETPHUUYECKOTO OTIpeAETICHUSI.

15. OOpsicHUTe MeXaHM3M JIeHCTBUA CTEKJIsHHOM MemOpanbl. Ilouemy pH -
YYBCTBUTEIHHOH SIBJISAETCS TOJBKO XOPOIIO BEIMOUEHHAsI CTEKIISIHHAs MeMOpaHa?

16. [lepeuncnure mnpeuMyliecTBa M HEJOCTATKU CTEKJISIHHOTO O3JIEKTpoja  JUIs
n3mepenus pH pactsopa.

17. [ToueMy CTEKISTHHBINA 3JEKTPOJ AaeT HENpaBUIbHBIE PE3YJIbTaThl MPU U3MEPEHUU
pH B CHIIBHOKHCIIBIX U CUIIBHOLIEIOYHBIX PacTBOPax?

18. [Touemy permaparanusi CTEKJISHHOTO 3JIEKTPOJa MPUBOJUT K MOTPEIIHOCTSM B
pe3yJipTaTax u3MepeHui?

19. Uro Takoe mnoreHnuan acuMMmeTpun? KakoBbl BO3MOJKHBIE MPUYUHBI €r0

BO3HUKHOBEHHUA? Kak ero Mo>xHO yCTpaHUTh?
20. [Touemy pH-MeTpsl HEOOXOTUMO KaTHOpPOBATH?



4

21. Jnst  onpeneneHWss KakWX KAaTHOHOB METAJUIOB  HCIONB3YIOT — CTEKJISTHHBIC
3IEKTPOJIbI?

22. [IpenacraBeTe cxemy QopmupoBanus wmemOpanHoro mnoTeHnuanra MCD Ha
crenyromme kommonentsl: Ca’', Ca?t + Mg®*, NO3', NHs, CO,, S, Ag".

23. [TpuBenuTe TNpuUMEpbl HEOPraHMYECKUX COJIEH KaK OCHOBBI TBEPJABIX MEMOpaH
NCD.

24. [Ipemnoxute DAB mis GTOpUACEICKTUBHOTO IEKTPOIA.

25. Kak 0OBSCHUTBH 3NIEKTPUYECKYIO TIPOBOAMMOCTD KpUCTAJUTMYECKHX MeMOpaH? Yem
00yCIIOBJIEHA CENIEKTUBHOCTh MEMOpaHbl Ha ocHOBe LaF3 nist onpenenenus GTopua-uoHoB?

26. Kakue noHbI MemaroT ornpeaesieHuo GTopu-uoHOB B BoJIE?

27. [Touemy ompeneneHne GTOPUA-HOHOB PEKOMEHIYETCSl MTPOBOJIUTH B CIA00KHUCIION
cpene? Kak ycrpanuts mernatomiee Biusiaue Fe(l11) u Al(11)?

28. Kakue TtpebOoBanus mpenbspisitorcs kK DAB kumkux wmemOpan? IlpuBenute
npumepsl MCD Ha 3701 ocHOBe. OOBSICHUTE MEXaHU3M UX JEHCTBHUSI.

29. Uro Takoe d¢epmenTHb dnektpoa? IlpuBenure mnpumepbl GEPMEHTHBIX
951eKTpoA0B. Yem 00ycoBIeHa BEICOKAsI H30UPATEIHLHOCTh (PEPMEHTHBIX JIEKTPOOB?

30. OOBsicHUTE MEXaHHU3M JICHCTBHS T'a30BbIX JIEKTPO10B. [IpuBeuTe IpUMEpHI.

31. Uro Ttakoe wonodop? IlpuBeaure mnpumepst MCD Ha ocHOBe HOHOPOPOB U

O00BSACHUTE MEXAHU3M HX JICUCTBUSL.

9. OBPA3EILl BAPUAHTA MOJYJbHOI'O KOHTPO.I51 U KPUTEPUI
OIHEHNBAHUA

TrOY BIIO (JIOHEIKUA HAIIMOHAJIbHBbIIA YHUBEPCUTET»
Xumnueckuii paxkyabrer

HamnpagsneHnue noaroToBku: 04.04.01 Xumusn

Marucrepckas nporpamma: XUMUs

[IporpamMmMa moaroToBKU aKajieMHyecKasi Marucrparypa
Cemectp 1

VYuebHas AUCUUIUIMHA XuMHYecKUe CEHCOPBI B aHAJIM3e

MOAYJIbBHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1 Twunel xXumMHuecKkux ceHcopoB. Cxema XUMHUYECKOTO CEHCOopa.

2 CrekysHHBIN 37eKkTpoa. MexaHu3M JecTBUs CTeKISHHOW MeMOpaHbl. [IpuMepsl npuMeHeHus B

AHAJIN3C IMPUPOJHBIX U MPOMBIIIIICHHBIX 00BLEKTOB.

3 Awmnepomerpuueckue ceHcopbl. I[lpunnun neiictBus. Onektpon Knapka. ABTomaruueckoe

OMpEeaACIICHNUE KUCTIOpOaa B BOJC.

4 Jlns xansuuii-cenextusHoro MCD yron HakIoHa KanuGposouHoit kpusoit S mpu [Ca®*] = 0,001

+

M cocraBiaser +29,6 MB Ha necarukpatHoe yBenmumueHue [Ca®]. B pactBope CaCly c¢
koHneHTpanueit 0,001M norenuuan saeriku coctasun — 20,1 MB. B pactBope CaCl, (0,001M) u
NacCl (0,1M) nortenmman sueiiku coctasui -19,8 MB. Paccunrtats k03 puLIEeHT ceneKTUBHOCTU

+ 2+
noHOB Na B MMPUCYTCTBUH NOHOB Ca™".

VYTBep:kIeHO Ha 3aceaHuu Kadeaphl aHATUTUYECKONH XUMUH, TpoTokKon Ne ot 7 20 T

3aB. kadeapoii
DK3aMeHaTop
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Kpurtepuu oneHuBaHus MOAyJbHOTO KOHTPOJIS

Homep 3apanus Koaun4yecTBO 0a/1710B
3aganue 1 15
3aganue 2 15
3ananue 3 10
3ananue 4 10
Bcero 50
10. KPUTEPUU OLUEHUBAHUS

ITo KypCy npeamnojaractcsa ImpoBEACHUC HpOMe)KYTOQHOIZ arTecTallun B BUAC MOAYJIBHOTO
KOHTPOJIA, BBIIIOJITHCHUEC HHIIHBI/I[[yaHBHOﬁ paGOTH " 3a4€Ta.

Pacnpeoenenue 6annos, Komopwvie mozZym noJiy4ums cmyoeHnvl
6 npoyecce uzy4eHus OUCUUNIUHDbL

Opranu3anuoHHo CPC Bcero
y4yeOnasi pabora NupuBuayanbHas Monyabubiii  [MHAUBUAYAJIBLHAS
CTyaeHnTa padora KOHTPOJIb TBOpYecKas
pabota
Max25 6amnoB max 25 GannoB max 506amioB 100 GammoB
ILlIxana coomeemcmeusn 6an106 HAUUOHATLHOU WIKAIE
Onenkano | Ouenka no 100- Onenka no rocynapctBeHHou mkane | OueHka 1o
nIKasue OayIbHOM HIKase (3x3ameH, nuddepeHIpoBaHHBIN roCcyZapCTBEHHOMN
ECTS 3a4er) IKase (3a4er)
A 90-100 5 (oTIMYHO) 3a4TEHO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xopo11o) 3a4TE€HO
D 70-74 3 (y1OBJIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YAOBIETBOPHUTEIBHO) 3a4TEHO
FX 35-59 2 (HEeyIOBJIETBOPUTEIHHO) HE 3aUTEHO
C BO3MO>KHOCTBIO TOBTOPHOM CAAYM
F 0-34 2 (HEeyIOBJIETBOPUTEIHHO) HE 3aUTEHO
C BO3MOXHOCTBIO ITOBTOPHOM Ca4H
IIpH YCIIOBUU 0053aTeIbHOr0 Habopa
JIOTIOTHUTEIHHBIX 0asIoB




6
11. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O TIPOLHECCA

[IpoBeneHne MpakTUUECKUX 3aHATHH MPOXOAMUT B ayJUTOPHUSAX XMMHUYECKOTO (pakysibTera
IOV BIIO «JIOHELIKMIT HAITMOHAJIbHBI YHUBEPCUTET». CamocTositensHas paboTa
npoxoauT B ayautopun Ne510 xadenpsl aHaTUTHYECKONH XUMUH.

JlaGopaTopHble 3aHATHS TPOBOAATCA B XUMHUECKUX J1a0OpaTOpUsAX, OCHAIIEHHBIX
BBITSDKHOM  BEHTUJISIIMEH, COBPEMEHHBIM AaHAJIUTUYECKHUM O00OpYyAOBaHHEM, XUMHYECKHUMHU
peaKTUBaMHu.

YueOHasi AUCHMILTAHA o0ecreueHa NocoOus MU U y4eOHO-METOANYECKUMH MaTepHraliaMu,
C KOTOPBIMHU CTYZIEHT UMEET BO3MOKHOCTh PadOTaTh B YMTAIBHBIX 3aax Oubmnorexu JonHY.

12.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koi-Bo
IK3EeMILIAPOB
onodanoTEeKe
JouHY

Hannumue
3JIEKTPOHHOM
Bepcuu B JBC

HaumenoBanue

Ocnoenasn

Kpuctuan I'. Ananuruueckas xumus [ Texct] Yue0. nis
ctyneHToB. B 2-x 1. T.1 / I'. Kpuctuan; nep. ¢ auri. A. B.
I'apmama, H. B. Kosbrueoit, I'. B. IIpoxopoBoii ; BeTyi.
ct. FO. A. 3omoToBa. - MockBa: bunom. JIa0. 3HaHwmiA,
2009. — 623 c.

Kpuctunan I'. Ananmurnueckas xumus [ Tekct] Yue0. s

2 ctynentoB. B 2-x 1. Tom 2 / I'. Kpuctuan; nep. ¢ anriI. 6

A.B. I'apmamua, E.O. I'puropsesoii, A.B. IBanoBoi u ap.
— M.: BUHOM. JlaGoparopus 3uanuii, 2009. — 504 c.

[eBuyk 1.0., CumonoBa T.M. lonocenekTuBHi
€JIEKTPO/IM B aHaII31 IPUPOJHUX 1 TPOMHUCIOBUX
00’exTiB: HaBuanbuuii mociOuuk [ Tekcer]: — JloHenpk:
3 | Bun-Bo «Hoymimk» (Houernske Bigainenns), 2010. — 158 31
c. / llleBuyk U.A., CumonoBa T.H. MoHocenekTuBHbBIE pecype
AJIEKTPOJIBI B aHAIIN3€ IPUPOJTHBIX U TPOMBIITUICHHBIX
00BekToB: YuebHoe mocodue [Teker]. — JloHenk:
«Hoymmmx» (Jlonenkoe otaenenne), 2010. — 158 c.

ONEeKTPOHHBIN

jlonwmumeﬂbnaﬂ

Ananutnyeckas xumus [ Tekcrt]: B 3-X ToMax: yueOHUK
JUISL CTYJIEHTOB BY30B, 00yUaIOIUXCsl 10 HAPABICHUIO U
1 crenuannzanuu «Xumua». T. 1. MeToasl
UIeHTH(UKAIIUYN U onpeenieHus Beects / moxa pea JI.H.

MocksuHa [A.A. bentoctun u np.]. — M.: Axanemus,
2008. - 576 c.

112

AHnanutnyeckas xumus [ Tekcrt]: B 3-X ToMax: yueOHUK
JUISL CTYJIEHTOB BY30B, 00yUaIOIUXCsl 10 HAPABICHUIO U
crienmanu3anuu «Xumus». T. 3. XuMuuecknit aHanus / 83
noa pen JI.H. Mocksuna [U.I'. 3enxeBuu u ap.]. — M.:
Axagemus, 2010. — 365 c.

OcHoBbI aHanUTHYECKOM XUMHH [ TekcT]: B 2 T.: y4eOHUK
3 JUISL CTYIEHTOB XVM. HallPaBJICHUSA U XUM. 14
cneuuanbHoctelt By30B. T. 1/ mox pen. FO.A. 3omoroBa
[T. A. bonbmosa u ap.]. — 4-e u3a. — MockBa: Akagemus,




2010. - 384 c.

OcHoBbl aHaNIUTHYECKOM XUMUH [Teker]: B 2 T.: ydeOHUK
JUIS CTYJIEHTOB XUM. HAIIPaBJICHUS U XHUM.
cnenuanbHocTed By30B T. 2 / mox pen. FO.A. 3onorosa
[H.B. AnoB u ap.]. — 4-e u3a. — MockBa: Akagemus,
2010. - 408 c.

71

13. HUH®OPMAILMOHHBIE PECYPCbI

http://mondnrioru/~ MunucrepctBo o0Opa3oBanuss W Hayku JloHeukod HapomHoii
Pecry6nmku

http://resobrnadzor.ru/ — PecnyOinkanckas ciayx0a Mo KOHTPOJK W Hau30py B chepe
00pa3oBaHMs U HAYKU

http://www.rusanalytchem.org/ — caiit «AHamutrueckast xumust Poccun

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

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

14. TTPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (xoprioparusHastiuieH3uss JOHHY, nuuensus Ne46484614);
2. WindowsOffice (kopnioparusnas nuuensus JOHHY, nunensust Ne46472919);
3. MicrosoftVisualStudio (nutiensus mporpammbel DreamSpark ajist BeICHINX y4eOHBIX 3aBEICHUN );
4. JIuuensus GPL, Apach, BSD st cBoO0OIHOTO MPOrpaMMHOI0 00€CIICUeHHUS:

— AntuBupyc Kacnepckoro;
— Adobe Acrobat Reader.

PaGowass mporpamMa paccMOTpeHa W TepeyTBep)KICHAa Ha 3acelaHud  Kadeapsl
aHAIMTUYECKON XUMUU Oe3 n3MeHeHuit Ha 20___ rop.

[Ipotokomn Ne OT « » 20 T.

3aBenyrouuii kadeapoit A.C. AnemacoBa
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