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Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodeccop) MeasiHuesa 3.11.
Kadhenpa aHanntnyeckom xumum Xvmu4deckum nHctutyt um. A.M. bytneposa ,
Elvina.Medyantseva@kpfu.ru ; 3aMmecTutenb oupekTopa no obpasoBaTenbHOM 0eATENbHOCTM
Wanpaposa J1.I'. gupekTopar xummnyeckoro nHctutyta um. A.M. Bytneposa XvMU4ECKUI MHCTUTYT
nm. A.M. Bytneposa , Larisa.Shaidarova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

O3HakoMneHue CTyOEHTOB C HOBEMWNMU OOCTUXEHUSMN B obnacTtu aHanUTNYecKomn XnMmun, C
COBpPEMEHHbIMK MEeTO0aMN O6Hapy)KeHI/Iﬂ, pasneneHnsa n onpeneneHns.

JaTb CTyLeHTy LenoCcTHOE NpeAcTaBNeHne 0 METOAAX aHaNn3a, NCNoNb3yeMbIX A1 9KCNPECCHON 1
LLeNIOCTHOM OLEHKM COAEPXAHNSA XMMUYECKUX BELWECTB B MPOMBbILWIEHHOW 30HE U B 30HE KaTacTpoq,
a TaKkXxe AN1s 9KoaHanMTN4eckoro MOHMTOPMHra 06 EKTOB OKpYXatowwel cpeapl.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.6.28 OducumnnuHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpammel 04.05.01 dyHaaMeHTanbHas 1 NpuknagHas XMMmns 1 0THOCUTCS K
6a3oBoit (obwenpodeccmnoHanbHo) yactu. OcsamBaeTcs Ha 5 kypce, 9 ceMecTp.

OucumnnunHa "CoBpeMeHHas XMMnst U XxuMmnyeckasi 6e3onacHoCTb" OTHOCUTCS K MPOdIECCUOHaNbHOMY
uukny gmeumnnund C3. B12, oHa aBnsgeTcs MexancumnanHapHbIM KYpcoMm, paccMaTtprBatowmm
BOMPOCHI 3KONOrn4yeckoin 6e30nacHOCTA, ONpPeaeneHnst N yCTpaHeHNs 3arps3HUTenei s
oKpyxatoulein cpeapbl. MoaToMy U3ydeHne oaHHON AUCUMNINHBI TpebyeT NnpeaBapuTebHbIX 3HAHWUIA
OCHOB HEeOpraHn4yeckom XMmMmnu, OpraHN4YeckKom, aHannMTUYeCKom XumMmm, oU3n4eckKomn Xmmmm,
XMMMYECKOI TEXHONOMMW, MaTeMaTki U BMONOrMN C 3NEMEHTAMUN 3KONOrUKN. ITa AMCUMNANHA
packpblBaeT Ponb aHAMMTMYECKON XMMUN B PELIEHUN MPOMbIWAEHHBIX U 3KONOMMYECcKMX Npobnem.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowmne KOMNeTEeHUNN:

Pacwmndpposka

LLincpp komneteHumu npuobpeTaeMor KOMNeTEeHLUN
OK-6 FOTOBHOCTbIO AEACTBOBATb B HECTAHAAPTHbLIX CUTyauUnsiX, HECTU
(0BLweKkynbTypHbIE coumanbHyto 1N 3TUYECKYO OTBETCTBEHHOCTb 3a NPUHSATbIE
KOMNeTeHLmm) peleHns
OK-7 FOTOBHOCTbIO K CaMOpasBuTuO, camopeannaaLmm
(0BwekynkTypHLie NCNONb30BaHMIO TBO p'-|e0|<oro ﬁOTeHupmana ’
KOMMNeTeHuunm) P
OK-9 o
(OBLLEKYNbTYPHBIE CNOCOBHOCTBLIO UCMONb30BaTh NPUEMbI MEPBOIA MOMOLLN,
KOMMETEHLINN) MeTObl 3aWKnThl B YCNOBUSX YPE3Bbl4aHbIX CUTyaunia
OrlnK-1 CnocoBHOCTbIO BOCMPUMHUMATD, PasBmBaTh M UCMONb30BaTh
(npodheccunoHanbHbie TeopeTU4eckme OCHOBbI TPALAMLUMOHHbBIX U HOBbIX pa3aenos
KOMNeTeHLmm) XMMUW MPU PeLleHnn NpogpeccnoHanbHbIX 3aau
Orl1K-3 CNOCOBHOCTbIO NCNONb30BaTh TEOPETNYECKE OCHOBbI
(npodheccunoHanbHble doyHLoaMeHTanbHbIX pa3aenioB MaTeMaTukm n on3nkuy B
KOMNeTeHLmm) NPOgEeCCMOHaNbHON AeATENbHOCTA
MK-3 BnafeHneM CUCTEMON oyHOAMEHTaNbHbIX XUMUYECKUX MOHATUNA
(npodheccunoHanbHble N METOOONOMMYECKMX aCNeKTOB XUMUK, OOpPMaMmn U METO4aMM
KOMNeTeHLmm) Hay4YHOro No3HaHus
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CNoCOBHOCTbIO npmo6peTaTb HOBbl€ 3HAaHNA C NCMOJIb3OBaHNEM

Lncpp komneteHLUN

MK-5 COBpPEMEHHbIX HAay4YHbIX METOLOOB 1 BlaneHne MM Ha YPOBHE,
(I'IpOdf)eCCI/lOHaﬂbele HeobxoauMoM Ans peweHnsd 3anayd, nMerowmnx
KOMI'IeTeHLI,I/lI/I) eCTeCTBeHHOHay4YHO€e coaepxXaHne N BO3HUKarwWwmx npu

BbIMONHEHNN NPOGECCUOHANBHbBIX COYHKLINIA

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

3HaTb OCHOBbI COBPEMEHHbIX METOIOB aHanM3a, UCrnonb3yeMblx Onsi 06ecnevyeHnn XMMMYeckom
be3onacHoCcTK

2. IONXEH yMeTb:

ocyllecTBNsTL BolbOp MeToaa aHannaa, pabo4ynx ycnosuii NpoBeAeHUsI 3KCNEpUMeEHTa B
3aBMCUMOCTY OT 06'beKTa aHanNn3a 1 NOCTaABNEHHON 3a4a4m

3. 0OMXEeH BnageTb:

BNnanetb HaBblkaMW pa6OTbI Ha COBpPEMEHHOM o6opy,uosaH|/|V|; MeTooamu perncrtpavnmn m 06p8.60TK|/1
pe3ynbTaTtoB XMMNYECKNX SKCNEPMNMEHTOB

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

COBEpLEeCTBOBATb NpakTNYeCcKne HaBblk paboTbl HA COBPEMEHHOM 0H0pyooBaHUN, NpuobpeTaTb
HOBbIE 3HAHWS!, CBSA3AHHbIE C COBPEMEHHbBIM COCTOSIHMEM U3y4aeMol ONCLUMMNANHBI, MCMOMb30BaTb
MOMy4YEHHblE 3aHHUS HA NpakTuNKe

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI MOoayns
Obwas TpyooemMKoCTb ANCLMMNANHBLI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 9 cemecTpe.

CyMmMapHO no gucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6anno., ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa n cogepxaHve ayauTopHon paboTbl No aucumnianHe/ Mogynio
TeMmaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl v yachbl
Paszen ayauTopHOM paborThbl,
Hepens MX TPy A0EMKOCTb Tekywue copmbl
N 'D'"Kn"g;lr;;}:;”b'/ CeMecTpl.oyectpa (B yacax) KOHTpOnsi
Nekumu MpakTnuyeckuelabopartopHbie
3aHATUSA paboTbi

Tema 1. AHanuTtn4yeckas o
1.|XxMMKna Kak Hayka. 9 1-2 2 2 0 YCTHbli onpoc

Tema 2. Ponb n

3HayeHue pasnnyHbIX YCTHbIN on
2, P ’ 9 35 | 4 4 0 CTHEIN Onipoc

XUMUNYECKNX peakunu B

aHannUTN4eCcKom XMMnNM.
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 3. Peakuun

KoMmnnekcoobpa3oBaHns
3.|ona pasnenexmsa u 9 6-7 0 4
obHapyxeHust
CoeVNHEHNN.

Tema 4. OcHOBHbIE
NoHATUSA
‘|lBuoaHannTuyeckom
XVIMUN.

Tema 5. [NpumeHeHne
pa3nnyHbIX TUMOB
peakuui B
TecT-mMeTonax.
OcobeHHoCTH
. BHenabopaTopHOro 9 10 0 2 0
XUMMYECKOro aHanmsa
(mmckyccus € yqactTmem
BE4yLWMX CNELNANNCToB
9KOJ0roB)

Tema 6. Hopmnpyembie
N HEHOPMUpPYEMbIE

6.|HeopraHuyeckue n 9 11 4 4 0
opraHuyeckue
3arpsAasHUTeNu.

Tema 7. OcHOBHbIE
Xpomarorpadumyeckme
MeToabl
- |Konoro-aHanuTu4eckore
KOHTPONS Ha
cogepxaHue
OpraHnyeckumx
TOKCUKAaHTOB.

Tema 8. CoBpeMeHHble
9NEeKTpOXnuMmnyeckue
‘(MeToobl onpeneneHns
9KOTOKCUKaHTOB

0 YCTHbIA onpoc

YCTHbIN onpoc

KoHTponbHas
paboTta

YCTHbIN onpoc

1214 | 4 4 0 YCTHbI onpoc

9 15-16 5 4 0 YCTHbI onpoc

KoHTponbHas

9 Tema 9. KoHTpOnbHas 9 17 0 5 0 pa6ota

‘lpabota

Tema . NTorosas Ok3ameH

" |dopma KoHTpoOnNA
Ntoro 20 28 0

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. AHanuTUYeECKasi XMMUS! KaK HayKa.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

KETPOHHBH
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Oc06eHHOCTN pas3BUTMS aHANNTUYECKON XMW Ha COBPEMEHHOM 3Tane: codeTaHne
doyHOaMeHTaNbHOro 1 NPUKNagHoro acnekTos, MeXANCUUNINHAPHBIN XapakTep, MecTo cpeau
APpYrux Hayk, yBenmyeHne 4onv NCCnefoBaHnin, CBA3aHHbIX C HayKaMy 0 XU3HW. "3eneHas xummsa".
PasBuTre BUpTyanbHoi aHanntuyeckorn xummn. Mpobnema ctaHaapTHbIX 06pa3LoB 1 NONyYeHNs
afekBaTtHoro pesynbtata. CoBpeMeHHast MeTPONorns: napagokchbl.

npakTnyeckoe 3aHsitne (2 4aca(os)):

CemuHap Ha Temy: " CoBpeMeHHas AX - pe3ynbtat MHOrONEeTHEro B3anMoaeNCcTBUS C APYrnMun
€CTECTBEHHO-HAY4YHbIMU ONCUUMNNHAMN: MEXANCUMNANHAPHBIA xapakTep". ObcyXOoeHne BonpocoB
MOSy4eHUsi HOBbIX CTaHOAPTHbLIX 06Pa3L0B, POSib COBPEMEHHOW METPONOMUN B 0becneyeHum
KayecTBa XWU3HW Yyenoseka. Matematnsaums COBPEMEHHON XUMUMN.

Tema 2. Ponb 1 3Ha4yeHue pas3nnyHbIX XUMNYECKUX peakLuuin B aHaJIMTUYECKON XUMUN.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KNCnoTHO-OCHOBHbIE peakumm, X pofb 1 3HAYEHUE B aHANUTUYECKON XuMmun. OCHOBHblE
KMCNOTHO-OCHOBHbIE TEOPUM (MPOTOHHbBIE U aNPOTOHHbIE). POnb 1 3Ha4YeHNe opraHnyYeckmx
pacTBoOpuTENE ANs KUCNOTHO-OCHOBHOMO paBHoBecus. dnddepeHumpytolwe-H1BenmpyoLee
LeCTBME pacTBOPUTENEN Kak [BE CTOPOHbI OAHOI0 1 TOro Xe npoLecca.
OKUCNNTENBbHO-BOCCTAHOBUTENbHBIE PEAKLMW AN pa3faeNieHns 1 ONpeaeneHns B aHanmTn4ecKmx
onpegneneHusix. Ponb aBTokaranumtmyeckux npoueccos. CONpsixXeHHbIE N MHAYLMPOBAHHbIE peakLmm
B AX. OcobeHHOCTV NPOTEKAHNS OKUCINTENBHO-BOCCTAHOBUTENBHbIX peakLmii B HEBOOHbIX
pPacTBOPUTENSIX.

npaktnyeckoe 3aHsitne (4 4aca(os)):

Ob6cyx aeHne Bonpocos Ha TeMy: "KNCNOTHO- OCHOBHbIE PABHOBECUS B PA3NINYHbIX TEOPUSAX KUCOT U
ocHoBaHwuiA". ObcyxaeHne BONPOCoB Ha TeMy: " OKUCANTENBHO-BOCCTAHOBUTENbHbIE PeaKLUN Kak
camblii CNIOXHbIV TUMN MHOrOCTaaniHbIX peakumin”. ObcyxaoeHne BONPOCOB, CBA3aHHbIX C Pa3HbIMU

TMNamm MEXaHN3MOB OKUCIINTENbHO-BOCCTAHOBUTESNbHbIX PeakLnii.
Tema 3. Peakuumn KkomnnekcoobpasoBaHuUs ANs pa3peneHns u obHapyXeHUs coeauHeHUn.
npakTnyeckoe 3aHsitne (4 4aca(os)):

Bonpocbl ons obcyxaeHuns, cBa3aHHbIe C NpoLieccaMn KOMNnekcoobpaloBaHms B pacTBopax.
XapakTepncTrky npoLecca KoMnnekcoobpasoBaHms: OyHKLMS 3aKOMMIEKCOBAHHOCTH, 0bLwue 1
CTyneH4yaTble KOHCTaHTbl, MOfIbHAs OONS KOMMIEKCHbBIX COeANHEHUI ONpeaeneHHOro cCocTasa.
Teopun 06pa3oBaHNS KOMMNIEKCHBIX COEANHEHWI. 3aBUCUMOCTb YCTOMYNBOCTM KOMIMNIEKCHbIX
COeauHeHnn oT pa3nuyHbix dpaktopos. Teopus XMKO. ObcyxaeHne sonpocos Teopun XMKO Ha
KOHKPETHbIX Npumepax. NMprMepbl KOMANEKCHbIX COEANHEHUA N3 NPAKTUKN aHANUTUYECKOW XUMUN.
NCNONMb30BaHNE X ONS PELEHNS KOHKPETHbIX aHaNUTUYeCKMX 3a8au.

Tema 4. OCHOBHblE NOHATUS 6MOAHANTMTUYECKON XUMUWN.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

depmeHTaTMBHbIE METOAbI aHanm3a. [eincTBue MHrMbUTOPOB M aKTUBATOPOB. ONpeneneHne Tuna
NHrMbpoBaHmMs. VIMMyHOXUMUYECKNE METOABI aHANN3a.MMMYHOOEPMEHTHBIV aHanna. PasnuyHble
TWUMbl METOK B MMMYHOXUMUYECKOM aHanmade. CoBpeMeHHOe BOMoLWeHne Ha npakTtuke. CBa3b C
MeOVNLMHCKUMUN NCCNef0BaHUSMU U ANArHOCTMKOW 3aboneBaHuii.

npaktnyeckoe 3aHsitne (2 4aca(os)):

CemuHap Ha TeMy:"KnHeTnka coepMeHTaTMBHbIX peakumii”. ObcyxoeHne BONpocoB, CBS3aHHbIX C
npakTnyeckomn peannsaumein BOSMOXHOCTEN DepMeHTaTUBHOIO U UMMYHOXUMNYECKOro aHanmaa.

Tema 5. MpumeHeHWe pa3nMYHbIX TUNOB peakuun B TecT-metopax. Oco6eHHOCTH
BHeNnabopaTtopHOro XMMMYecKoro aHanusa (AMcKyccusi ¢ yyactueM BeayLLmx crneunanucTos
3KO0JI0roB)

npaKkTudeckoe 3aHsitne (2 yaca(os)):

OGCY)K,EI.GHI/IG BOMPOCOB, CBA3aHHbIX C NMPAaKTU4EeCKUM NpUMEHEHNEM XNMNYECKUX peaKLu/u7| ans
TecT-MeTon0B. Ponb TECTOBbLIX METOO0B ON14 BHena6opaTopHoro KOHTPONA. [MonBuxHble
na6opaTop|/||/| n aHannm3 BHe na6opaToprlx YCJ'IOBI/II7I. OﬂepaTI/IBHbII‘/'I aHanm3 BOoObl. nepCOHaﬂbele
TeCTbl Ong onpenenieHns rokKo3bl B KPOBW.

Tema 6. Hopmupyemble 1 HEHOpMUpPYEMble HeOpraHUYeckue n opraHMyeckue 3arpsisHUTenu.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KTPOHHEBH
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XapakTepucTvka HeopraHn4eckmx 1 OpraHNYecKnx 3arpsisHuTenein B 06 bekTax okpyxatower
cpenbl. 3arpasHuteny atmocdepsbl, 3arpasHntenu rugpocepbl. 3arpa3HnTenm noysbl. OCHOBHbIE
1 cneundpuyeckne 3arpsasHmutenn. KoMnnekcHblin nHaekc 3arpsasHeHus atmocdpepsl (KU3A).
KomnnekcHbI nokasaTtenb 3arps3HeHns NpupoaHbIX BOL.

npakTnyeckoe 3aHsitne (4 4aca(os)):

O6cyxaeHve BONpPOCOB, CBSAI3aHHbIX C 06 beKTaMm 9KONOro-aHaNUTUYECKOro KOHTPOoNS. MICTOYHUKK
MOCTYMNNEHNs 3KOTOKCUKAHTOB B OKpyXatolyto cpeny. OcHoBHble TpeboBaHms K
9KO0N0ro-aHanNTMYECKOMY KOHTPOSIO. DKONOro-aHaNnMTUYEeCKNn KOHTPOSTb TOKCUYHbIX
HeopraHM4ecknx N opraHn4ecknx coeanHeHunn. Metogonorusa ycraHosnenus NoAK.

Tema 7. OcHOBHble XpomaTtorpacpmyeckme MeToabl 3KONOro-aHaIMTUYECKOro KOHTPOS Ha
coaepXaHue opraHM4eCcKMX TOKCUKaHTOB.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

OcHoOBHble xpoMartorpaduyeckue MeTobl: KanunnsapHasa raszosas xpomarorpagus,
XpOMaro-Macc-CneKkTPoMeTpUs, BbICOKOI(EKTUBHAS XULAKOCTHASA 1 TOHKOCNONHAsA
xpomarorpagus. Vicnonb3osaHne kanunnspHom ra3oBor xpomarorpagus ons oueHKn 3arpasHeHns
NOYBbl M BOAbI YrNeBOAOPOAaMN HECPTM U NONMapoMaTUYeCKMMn yrnesoaopoaamn. AHanntnyeckue
XapakTePUCTUKN COBPEMEHHON BbICOKOAMPEKTUBHOM XMOKOCTHOM XpomaTorpadoum (BSXX).
LetekTopbl 1 nx Bbibop. ObpalueHHo-pa3oBas 1 noHHas BAXX, nx ncnonb3osaHune 4ns OLEHKM
3arps3HeHns okpyxatouwern cpebl NonMapoMaTu4eckMm yrnesogoponamu, oeHonamm, aMmmHamu,
rmgpasvHamm 1 gp. OueHka KkadecTsa BoAbl MOHHOWM xpomartorpadgoven. OueHka kavecTsa
neKkapCTBEHHbIX Mpenaparos 1 NPoayKToB nNuTaHus. OnpeneneHme coaepXaHus TOKCUYHbIX
XMMWYECKMX BELWECTB B NPOAYKTaX MUTaHUS, HANUTKax u nekapcreax. icnonb3osaHve
BbICOKO3(ppekTnBHOM TCX B CKPUHMHIE Ka4yecTBa NIekapCTBEHHbIX
npenapaTtoB.XpoMaTo-Macc-CNeKTPOMETPUS N e NCMONb30BaHMe Ans 06ecneyeHns XMMn4eckonm
6e3onacHocTn. CodyeTaHme macc-crnektpomeTpum ¢ razoBoit (MX-MC) n XnokocTHo
xpomartorpacpuein (XX-MC). Tunbl Macc-aHann3aTopoB 1 OCHOBHbIE MPUHLMMbI UX PaboThbI.
Wcnonb3osaHue 'X-MC 1 XX-MC ons peweHns npaktnieckmnx 3agad. OnpenenexHune
xnopcoaepxawmux nectuumnaos, bugeHnnos n anokcmHos 'X-MC. OnpegneneHve oTpaBnsiowmx
BeWecTB 1 npoaykTos ux gerpagaumm metogamm ['X-MC n XX-MC. OnpeneneHne HapkoTUYeCKNX
COEOVHEHWIA, NeKapCTBEHHbIX NpenapaToB B bunormnyeckux xuakoctsax XX-MC. Ponb
XpOMaTo-Macc-CnekTPOMETPMM B OMUHIOBOM KOHTPOJME U paHHEN AnarHocTuke 3abonesaHuii

npaktnyeckoe 3aHsitne (4 4aca(os)):

ObcyxaeHre BONPOCOB Ha ceMmHapax Ha TeMy: "XpomaTtorpadusi -CoOBpeMEHHbIE BapunaHThbl
MeToOa: aHanMTn4eckme BO3MOXHOCTU"

Tema 8. CoBpeMeHHbIe INeKTPOXNMuyeckue Metoabl onpeneneHnst 3KOTOKCMKaHTOB
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Knaccudgomkaums anekTpoxmmMmyeckux Mmetonos. MNoteHumomeTpusi. BonbtamnepomeTpusi.
KynoHomeTpusi. KoHaykTomeTpusi. Mprumepbl NPUMEHEHNS 3NEKTPOXMMNYECKMX METOA0B NS
onpeneneHnsi 3K0TOKCMKaHTOB

npakTnyeckoe 3aHsitne (4 4aca(os)):

Onpe,ueneHme 9KOTOKCUKaHTOB COBPEMEHHbIMN INTEKTPOXUMNYECKUMN MEeTOOAMI:
BOJibTaMrnepoMeTpmn4eCcknmmn, noTeEHLULMOMETPNHECKNMIN, KYTTOHOMETPUHECKUMN. AHanns Boa, no4ys u
BO34yXa Ha coaep>XaHne TOKCNYHbIX BELWeCTB. Onpe,ueneHme Ka4dyecTBa NpoaykTtoB NMNTaHNA
ANEKTPOXNMNYEeCKNMI MeTodaMN. Onpe,ueneHme TaXenbiX MeTannoB I/IHBepCVIOHHOVI
BOﬂbTaMﬂepOMeTpMeVI. aﬂeKTpOXVIMI/I‘-IeCKI/Ie OaTt4ynkn, 0eTeKkTopbl n yCTpOVICTBa, CEeHCOopbl B
obecneyeHnn XMMn4eckorn 6e3onacHoCTy.

Tema 9. KoHTponbHas pabora
npaktnyeckoe 3aHsitne (2 4aca(os)):
KoHTponbHas pabota

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)
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Buabl
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 1. AHanuTnyeckas

noaroToska K y

Xumnsa kak Hayka. 1-2 2 YCTHbIA on

ak Hayka 9 YCTHOMY Onpocy c onpoc
Tema 2. Ponb n

3HayeHne pas3nnyHbIX i noaroToBka K y

‘XMMnyeckmx peakumin B 9 3-5 YCTHOMY Onpocy 4 YCTHIR onpoc
aHanUTN4eCKOn XMMnNN.
Tema 3. Peakunn
KoMnnekcoobpa3oBaHus

.|ana paspeneHnsa n 9 6-7 ngT,_uHré);osoKr? '; c 2 YCTHbIN onpoc
obHapyxeHus y y onpocy
COoeVNHEHUN.

Tema 4. OcHOBHble
NMOHATMS noaroToBka K y

. o -9 2 YCTHbIN on
6roaHannTN4eCcKo 9 8 YCTHOMY Ornpocy c onpoc
XYMUW.

Tema 5. [NpumeHeHne

pasNYHbIX TUMOB

peakuuii B

TecT-MeTonax.

OcobeHHoCcTH 9 10 :gﬂTrO;;)EE% ; 5 KoHTponbHas

‘|BHEnabopaTopHOro a6 02 o paboTta
XMIMUYECKOro aHanmsa P
(Bmckyceus ¢ yyactunem
BEAYLMX CNELNanmMCcToB
SKONOroB)

Tema 6. Hopmupyemble
N HEHOPMMpPYEMbIE

.|HeopraHunyeckme n 9 11 ngfgg;oaokr? '; c 4 YCTHbI onpoc
opraHunyeckmne y y onpocy
3arpsa3HUTenm.

Tema 7. OcHOBHble

Xpomarorpadguyeckme

MeToA4bl

9K0NI0ro-aHannTnyecKoro noaroToska K -

. 12-14
KOHTPONS Ha 9 YCTHOMY Onpocy 2 YCTHLI onpoc
cogepxaHue
opraHnyeckumx
TOKCUKAHTOB.

Tema 8. CoBpeMeHHble
9NEKTPOXMMUYECKUNe noaroToBka K .

. 15-1 2 YCTHbI on
MeTobl onpeneneHns 9 5-16 YCTHOMY ONpocy c onpoc
9KOTOKCUKAHTOB
Tema 9. KoHTponbHas roaroToska K KoHTponbHas

‘lbaboTa 9 17  |KOHTPONbHOM 4 26074
P paboTte P
Ntoro 24

5. O6bpazoBarenbHble TEXHONOIMU, BK/IIOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

- KOMMbKOTEPHbIE NPE3EHTALMMN NEKLNIA;
- pa3bop KOHKPETHbIX BOMNPOCOB B BUOE CEMUHAPOB;
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CtpaHnua 8 ns 15.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma omcumnnmHel "CoBpeMeHHas aHanmMTMyeckas Xummns n xummdeckas 6esonacHoctb"; 04.05.01 dyHaaMeHTanbHas U npuknagHas
XUMmsi; npogpeccop, A.H. (npodeccop) MeasiHuesa O.11. , 3amecTutens avpekTopa no obpasosaTensHon nestenbHocTy Wannaposa J1.17.

- NHTEPAaKTMBHbIM OMNPOC Mo pasgenam;

- KpYrnbliA CTON C NpUBNEYEHNEM BedyLWNX CNeLnanncToB-ak0onoros N npeacrasuteneit pasnmyHbix
KoMnNaHwun

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. AHanuUTHYeCKasi XMMMA KaK Hayka.

YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:

OTBETbI Ha BONPOCHI, CBA3aHHbIE C COBPEMEHHBIM COCTOSIHUEM aHANUTMYECKON XMMUU,
0CODEHHOCTSIMM ee Pa3BUTUSI HA COBPEMEHHOM aTare. BoicTynneHne Ha ceMnHape Ha
COOTBETCTBYIOLLYIO TeMy. [TocTaHOBKA M NyTK peleHns NpobnemMbl NoNyHEHMS HOBbIX CTaHAAPTHbBIX
06pasLos..

Tema 2. Ponb n 3HayeHue pasnMyHbIX XMMUYECKUX peakLun B aHaIMTUHECKON XUMUMN.
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

MoaroToBka Kk OTBETAM Ha BOMPOCHI O PAaBHOBECUSIX B pacTBOPax KUCNOT U OCHOBaHWiA. BbicTynneHue
Ha ceMmMHape Ha COOTBETCTBYIOLLYO TeMy 06 0COOEHHOCTAX KMCNOTHO-OCHOBHbIX TEOPWIA.

Tema 3. Peakuum Kkomnnekcoob6pa3oBaHus onsi pa3aeneHus u o6HapyXeHUsi CoeaUHEHNN.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

MoarotoBka kK yCTHOMY ONpPOCY MO BONpOCcaM A1 CAMOCTOATENbHOM paboTbl, CBA3AHHBIMU C
npoueccamu komnnekcoobpasosaHus B pacteopax. ObcyXaeHMe TUMOB KOMMIEKCHbIX COeANHEHNIA
o0bpazoBaHHbIM Mo NpuHUMNY XMKO npuMeHsieMbIM B aHANNTUHECKO NPakTUKe.

Tema 4. OCHOBHbIe NMOHATUS BMoaHANNTNYECKOWN XUMUMN.
YCTHbI ONpPOC , NPMMEPHbIE BOMPOCHI:

MoaroToBka k ONpocy Mo BOMNpocaM Ansi CaMOCTOSATENbHON paboThl. CBS3aHHbLIM C
PpepPMEHTaATMBHBIMM METOAAMUN aHANN3a U NX aHANUTMYECKUM NpunoxeHnem OnpeneneHve Tuna
NHrMBMpPOBaHMS NO SKCNEPUMEHTaNbHBIM AaHHbIM. COBPEMEHHOE BOMJOWEHME Ha NPaKTUKe
MMMYHOXUMUYECKOro aHannsa. CBs3b ¢ MeAMUUHCKMI UCCNENOBaHNAMMN U ONArHOCTUKOM
3aboneBaHuiA.

Tema 5. [pumeHeHne pa3nnyHbIX TUNOB peakuul B TecT-metogax. OcobeHHOCTH
BHeNabopaTtopHOro XMMMYeCcKoro aHannsa (QMcKyccus ¢ yyactmeM BeayLLux crneunanmcToB
3KO0J10roB)

KoHTponbHas pabota , npuMepHble BOMPOCHI:

BUNET ONA KOHTPONbHOW PABOTbI: 1. MoHsiTMe ?MeTon 1 MeToamka? B COBPEMEHHOW
aHanuTn4eckom xummmn. 2. OCHOBHbIE peakLmu, UCNOMNb3yeMble B COBPEMEHHOW aHaNNTUYECKON
XUMUW., KpaTkas XapakTepucTmka nx aHannuTm4eckux BoamoxHocten. 3. Mpobnembl MenammHa um
OPYruxX TOKCUYHbIX COeAMHEHUI B NMULWEBOW MPOMbIWAEHHOCTU. 4. PasnnyHble TUNbl TUTPOBAHUS:
ocobeHHOCTH, obnacTb NpuMeHeHus 5. MNorpewHocT! Npu oLeHke CyMMapHOro CoaepXaHus
aHanuTos

Tema 6. HopMupyemblie 1 HeHOpMUpPYEMble HeOpraHNM4Yeckue U opraHM4Yeckue 3arpsA3HUTENu.
YCTHbI ONpPOC , NPMMEPHbIE BOMPOCHI:

MoarotoBka Kk ONPOCY MO BONpoOcaM Ans caMocTosaTeNnbHOM paboTbl. Bonpocsl: Knaccudgukaumm
3arpasHuTenein 06 beKTOB OKpyXatowen cpenbl. [yTn NOCTynneHms aKOTOKCUKAHTOBB reocqepbi.
CraHpapTbl kayecTBa 06BEKTOB OKpyXatowei cpenbl. XUMUYeCKNe 1 BUOXMMMYECKNE NPEBPALLEHMS.

Tema 7. OCHOBHble XxpomaTtorpadouyeckue MeToabl 3KOI0ro-aHaNMTUYECKOro KOHTPONs Ha
copepXaHue opraHM4eCcKMx TOKCMKaHTOB.

YCTHbI onpoc , NpUMepPHbIE BOMPOCHI:

Bonpochl, CBSI3aHHbIE B pa3NnYHbIMU BapuaHTaMy COBPEMEHHOMN XxpomaTorpadoun Kak rubpuaHoro u

KOMOVHMPOBAHHOIO MeToda aHanu3a. Bonpocskl, cBA3aHHble ¢ xpoMaTorpadouyecknm onpeaeneHmem
3arpsi3HeHNs NoYBbl M BOLbl YrNeBOAOPOAAMU HERTU 1 MONMAPOMATNYECKMMU YTNIEBOAOPOAAMN.
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Tema 8. CoBpeMeHHble 3NeKTPOXMMUYeckmne MeToabl onpeneneHns 3KOTOKCMKaHTOB
YCTHbI ONpocC , NpUMEpPHbIE BOMPOCHI:

MoAaroToBka K yCTHOMY ONpPOCY N0 MaTepuanam fekumin n pekomeHayemon nutepatype. Bonpochi,
CBSI3aHHble C onpeaeneHneM TOKCUYHbIX BELECTB TaKUMUN 311EKTPOXMMNYECKUMUN METOdAMM KakK
BONbTAMNEPOMETPUS, NOTEHLIMOMETPUS, KYNOHOMETPUS, KoHAyKToMeTpusi. COOTBETCTBYOWMNE
OaTYNKN, 0ETEKTOPbl U YCTPOMNCTBA, CEHCOPbI B 06ecnevYeHnn Xxmmmnyeckor 6e30nacHoCTu.

Tema 9. KoHTponbHas pabora
KoHTponbHas pabota , npuMepHble BONPOCHI:

BUNET ONA KOHTPONbHOW PABOTbI: 1. TOYHOCTb Kak OAHO U3 OCHOBHbIX MOHATUL cpeau
aHanNTUYECKMX XapakTepUCTUK MeToO0B onpeaeneHns 2. Knaccudumkaums Metogos aHanmTnyeckom
XMIMUM 1 X KpaTkas xapaktepucTtuka 3. ATMocgoepa. XMMU4YeCcKuin coctas Tponocgepsl. 4.
MpakTnyeckoe NpMMEHEHNE SNEKTPOXMMUYECKMX METOLOB B aHann3e 06 bekToB OKpyXatowwei
cpenbl.

Tema . UToroBasi hopma KOHTpOns

[MpvMepHble BOMPOCHI K 9K3aMeHy:
KOHTPOJbHBIE BOMPOCHI A9 CAMOCTOATEIbHOM PABOTbI CTYOEHTOB

1. OcobeHHoCTH COBpeMeHHOVI aHannMTM4eckom XMMNKN: coyetTaHme pyHOaMeHTanbHOro n
npuknagHoro acnekTos.

2. Yto 03HavaeT BblpaxeHue "MexanucumniInHapHbIA xapaktep aHanutudeckom xumumn"? Mecto
aHannUTUYyeckom XMMnn cpenn Opyrux Hayk.

3. KakoBa ponb aHanuTn4eckom XmMmm B HayKax 0 XWU3HU?

4. AHanNTN4YeCKnin CUrHan Kak OCHOBHOW UCTOYHUK aHaIUTMYECKOM MHAPOPMAaLIUN.

5. Knaccudpukaumns MeTofoB aHannTu4ecKom Xumnn.

6. B 4eM ponb 1 3HaYeHne MeToLONOrNM ONs aHaNMNMTUYECKOR XUMUKN?

7. B 4eM 0CODOEHHOCTU XMMMNYECKOrO 3KCMEPMMEHTA KakK MaBHOrO MCTOYHMKA aHaNUTUYECKO
NHdpopmaunn?

8. Pa3Buntne BMpTYyanbHOM aHanMTUYECKON XUMUMN.

9. MeTponornyeckme xapakTepucTkM METOA0B aHANMNTUYECKON XUMUK: NPpeaen 0bHapyXeHus,
4yBCTBUTENBHOCTb.

10. [NonesHbln aHanUTUYEeCKUiA CUrHan nu curHan ooHa.

11. Mpobnema ctaHaapTHbIX 06pa3LLoB: HeaneKBaTHOCTb COCTaBa CTaHAAPTHbIX 06pasLoB
aHann3npyembiM o6 beKTaM.

12. [lepeyncnnte 0OCHOBHbIE KMCNOTHO-OCHOBHbIE TEOPUM (NPOTOHHbLIE U anPOTOHHbBIE).

13. Teopwus Jlbtonca n YcaHoBmYa, [OCTOMHCTBA U HEOOCTATKMW.

14. Teopus CONbBOCUCTEM N €€ NCTOPMYECKOE 3HAYEHNE.

15. OcHoBHble nonoxeHus Teopun bpeHctena-Sloypu. Cnenctens na teopun bpeHctena-Jloypw.

16. [puMepbl KNCNOT 1 OCHOBaHWU No bpeHcTeny. Knaccugomkaumsa KMCNoT N OCHOBaHUM
BpeHcTena.

17. YpaBHeHve bpeHcTena n ocHoBHble cneacTens n3 Hero. Hegoctatkm Teopumn bpeHctena.

18. CBowicTBa NPOTOreHHbIX, MPOTOUIIbHBIX U aMAOUMNPOTOHHbIX PACTBOPUTENEN.

19. CBoWicTBa OpraHMyeckmx pactTBopuTenein: HUBenupyouwee n gugdoepeHumnpyolee oencrsme.
20. KoHcTaHTa aBTONpoTonMs3a 1 ee CBsA3b C KOHCTAHTaMU KUCNOTHOCTM M OCHOBHOCTU COELAMHEHNIA.

21. 3aBUCMMOCTb CBOWCTB OPraHN4eCckKnx pacTBopuUTENEn OT AN3NEKTPUYECKON MPOHMLAEMOCTM 1
Apyrnx napameTpos.

22. AHannTn4Yeckoe NpUMEHEHNE HEBOAHbIX pacTBopuUTenein. PaccMoTpuTe Ha KOHKPETHbIX
npumMepax.

23. Pacyet pH B HEBOLHbIX pacTBOpax.

24. OKMcnUTENbHO-BOCCTAHOBUTENBHbLIE peakunm Kak CaMbllA CTIOXHbIA TUN peaKLl,I/II7I, NCcnonb3yeMblX
B aHa/INTUYECKON XNMUN.
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25. KoHcTaHTa paBHOBeCUA 1N HanpasneHne OKNCNMTenbHO-BOCCTAHOBUTENbHbIX peaKLu/u7|.

26. PeanbHbli (C*)OpMaﬂbeIVI) N CTaHOapTHble NoTeHUKnanbl OKUCITNTENbHO-BOCCTAHOBUTENbHbIX
CNCTEM.

27. Kakme 0CHOBHbIE MEXaHU3Mbl peakLnii OKUCNEHUS-BOCCTAHOBNEHNS Bbl 3HaeTe?

28. OCOBEHHOCTU COMPSAXEHHbBIX Y MHAYLMPOBAHHbBIX peakLmiA.

29. ABTOKartanuMTNyeckmne peakumm Ha npumepe peakLuumn Mexay nepMaHraHaT- u okcanar-moHamu.
30. OkMcnMTENBHO-BOCCTAHOBUTENbHbIE PeakLMM B HEBOOHbIX Cpenax.

31. Buabl KOMMNEKCHbIX COeanHeHnin, 0bpa3oBaHne KOMMNEKCHbIX COeANHEHWUIA, NX YCTOMYNBOCTD U
3aBMCUMOCTb YCTONYMBOCTW OT PasfMyHbIX pakTopoB. XenaTbl U NX POfb B aHANNTUYECKUX
ornpeneneHunsx.

32. MexaHn3Mmbl peakumn obMeHa nuraHLoB: acCoLUMaTUBHBIA, AMCCOLMaTUBHBIA. PacTBoputens B
ponu nuraHaa.

33. Teopun, 06BSACHSIOWME MEXAHN3M 00Pa30BaHNS KOMMIEKCHBIX COeAVHEHWIA.
34. XecTkne 1 MSrkme KUCnoTbl 1 OCHOBaHUS, PSiibl OTHOCUTENbHOM XECTKOCTU U MSFKOCTH.
35. MeToapbl onpeneneHns KOHCTAHT YCTONYNBOCTMU.

36. KnHetnyeckme MeToabl aHannaa u peakuunun, nexatine B nx oCHoBe. Yro Takoe NHONKATOPHbIE
peakunm n NtHOnKaTopHoe BELWECTBO?

37. B uyem pa3Hnua Mexny KatanmtnieCckKnmMm n KNHeTn4eCKnmm peaKLI,VIFIMI/I?

38. Crnocobbl onpeneneHns CKOpocTu peakumii, MONeKynspHOCTb U MOPSOOK peakuui,
KpyroobopoTHOE Yn1Cho.

39. KnaccmcpMKaum KNWHETUYECKNX METON0B aHa/In3a.

40. OnpepeneHne cogepxaHuns BelwecTsa no KNHETUYECKMM AaHHbIM. [1poBeante
COMOCTaBUTESbHYIO XapakTepUCTUKY pasHbIX NOAX0O0B, NCMONb3YEMbIX AN ONpeneneHns BewecTs
NO KMHETUYECKUM OaHHbIM.

41. KaTaJ'IVIMeTpVI‘-IeCKoe TUTPOBaHME: CYyWHOCTb N aHaNNTn4eCkne BO3MOXHOCTHW.

42. Pa3BnTtne 6oaHannMTM4ecko XMMUn - 0fHa U3 COBPEMEHHbIX KOHLIEMNUMIA pa3BUTUS
aHannUTUYeCcKom XMMnu.

43.0c0b6eHHOCTN (hepMEHTATUBHOM KMHETMKN 1 DePMEHTa Kak kaTanuaatopa. AHanMTnyeckoe
NPUNOXEHNN

44.Tvnbl N MeEXaHN3Mbl MHIMONPOBAHNS DEPMEHTOB.

45. OnpegneneHne cybctpaTtoB, MHIMOMTOPOB 1 aKTMBATOPOB (DEPMEHTOB, aHaNMTUYECKME
BO3MOXHOCTW.

46. MNyTn ynpaBneHns oepMeHTaTUBHbIMU PeakLNSMA.

47. dapmMakoKMHETNKA 1 ee posib B BMOMEeaNLNHCKUX NCCeL0BaHUSIX.

48. CywHOCTb MIMMYHOXMMMNYECKOr0 aHanmaa.

49. AHTUTENA, aHTUrEHbIl, ranTeHbl, KOHbIOraThI.

50. BapnaHTbl UMMYHOXMMNYECKOrO aHanm3a.

51. VIMMyHOOEPMEHTHBIN aHann3 n OepMEHTbLI-METKWN (MapKepbl).

52. OCOBEHHOCTN XMMUYECKMX PeakLmii, nexauwmx B OCHOBE TECT-METOIOB.
53. OTnnynTenbHble 0COBEHHOCTM TECT-METOA0B OT APYrMX METOLOB aHanun3a.
54. SkcnepnMeHTanbHOe BOMNOWEHNE TECT-METOO0B.

55. Vicnonb3oBaHme Katanntuyeckmnx (doepMeHTaTUBHbIX) MPOLLECCOB Ans pa3paboTku
TEeCT-MeTOLOB.

56. Pa3Butne BHenabopaTopHbIX METOOB aHaNMN3a - ele 0gHa KOHLENUMsS pa3BuTUS COBPEMEHHOIA
aHaNMNTUYECKOW XUMUN.

MpuMepbl BUNETOB K 9K3aMEHY:

BUJIET @ 1
1. XapaktepucTuka aHanMTn4yeckom XMmMmnmn Kak oyHoameHTanbHOM HayKu.
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2. MI/IHI/IaTIOpI/ISB.LI,I/ISI adHanin3a - Kak ogHa N3 COBPEMEHHbIX TEHOEHUNI pa3BnTnA aHanuTn4eckom
XNMUMN.

3. Hambonee pacnpoctpaHeHHble METOAbI aHann3a NekapCTBEHHbIX COeANHEHNIA

4. lNepBnYHbIE N BTOPMYHbIE CTaHAAPTbl B TUTpUMeTpun. NpreeanTte npumepsi.

5. AHanuTu4eckuin curHan B Gronormyeckmx MeTogax aHanmaa

6. MeTon rpaoynpoBOYHOro rpadomka B UHCTPYMEHTaNbHbIX METOOAX aHannaa.

7. OCHOBbI METOAA NOTEHLNOMETPUMN.

8. Knaccudpukaums metonos xpomartorpadguu.

9. ATMocdhepa. XMMUYeCcKuin coctas Tponocoepsl.

10. NpakTnyeckoe NpMMEHEHNE ANEKTPOXMMNYECKNX METOA0B B aHanM3e 00 beKTOB OKpyXatoLen
cpenbl.

BUJIET & 2

. CoBpeMeHHas aHanUTU4ECKON XUMUN N HAYKN O XUSHW.

. ObnacTtn npuMeHeHnst BHenabopaTopHOro aHannaa

. AHanuTn4eckune acnekTbl 6opbbbl C hanbcndomkaumnen NPoayKToB NUTaHUS

. COOTHOLWEHNE TOYKM SKBMBANEHTHOCTN, KOHEYHO TOYKN TUTPOBaHUA 1 pT nHamkaTopa.
. TpeboBaHMs K MHOMKATOPHBLIM OpraHn3Mam B 6uonHanKauum n 6uoTecTMpoBaHuu.

. MeTton cTaHOapToOB B MHCTPYMEHTaNbHbIX METOAAX aHannaa.

. YpaBHeHune HepHcTa.

. ATomMHO-abcopbumoHHas cnektpockonus. OCcHOBbI MeTOAA.

9. XuMunyeckuin coctas NPUPOLHON BOLbI.

10. NpakTnyeckoe NpMMeHeHNe ra3oBoi 1 XNUOKOCTHON XxpomaTtorpadomm B aHann3e 06 bekToB
oKpy>Xatolen cpeabl.

0O NO O~ WN =

7.1. OcHOoBHas nuTteparypa:

1. Tapacosa H.l1., Epmonenko B.B., 3anues B.A., Makapos C.B. OueHka Bo3nencTems
MPOMBbILWNEHHBIX NPEANPUATHIA Ha OKpyXatowyio cpeny. - M: BuHom. Nlab. 3xaHwnia, 2012. - 230 c.
Pexwum goctyna: http://e.lanbook.com/view/book/3764/

2. Opyros, H0.C. 9kcnpecc-aHanna akonorn4eckmx npob : npakTuieckoe pykoBoacTBO
[OnekTpoHHbI pecypc] : y4ebHoe nocobue / KO.C. Opyros, A.I'. Mypasbes, A.A. PoauH. ?
OnekTpoH. faH. ? M. : 'Nlabopatopusi 3HaHuii' (paHee 'BUHOM. JTabopaTtopusi 3HaHuiA'), 2013. ? 425
c. ? Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=3164 ? 3arn. ¢ akpaHa.

3. Opyros, H0.C. MOHUTOPWHI OpraHnyeckux 3arpsasHeHnin npupoaHon cpepl. 500 METOONK :
NPaKTUYEeCKOe PyKOBOACTBO. [DNeKTPOHHbIV pecypc] : yuebHoe nocobue / HO.C. Opyros, A.A. PoauH
. ? OnekTpoH. gaH. ? M. : 'Tlabopatopus 3HaHui' (paHee 'BMIHOM. Nabopatopus 3HaHwmin'), 2013. ?
897 c. ? Pexwum pgoctyna: http://e.lanbook.com/books/element.php?pl1_id=3166 ? 3arn. ¢ akpaHa.

4. Opyros HO.C., PoouH A.A. KoHTponb 6e30nacHOCTU 1 KayecTBa NPOAyKTOB MUTAHUS U TOBAPOB
netckoro accoptumeHTa. M.: BUHOM. JlabopaTopusi 3HaHwit, 2012. - 440 c. Pexum poctyna:

http://e.lanbook.com/books/element.php?pl1_id=4361

5.0cHoBbI 6uoceHcopurkm: y4ed. nocobue / I'. A. EeTiorun, I. K. BynHukos, E. E. CtolikoBa; KasaH.
roc. yH-T, XuM. uH-T um. A. M. bytneposa.?KasaHb, 2007 .?
http://libweb.ksu.ru/ebooks/publicat/0-766808.pdf

7.2. JlononHuTenbHasa nuteparypa:
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1.071710, M. CoBpeMeHHble MeToabl aHaNUTU4eckoin xummm: B 21.: [Yueb.]: MNep. ¢ Hem. / M. OTTo; MNep.
c HeM. nog pen. A.B. Napmawa.?M.: TexHocepa, 2003.7(Mup xumun).T. 1.72003.7412 c.

2.0170, M. CoBpeMeHHble MeTObl aHaNUTUYEeCKon xumun: B 2 Tomax / Mattnac OTT0; nep. C HeM.
nog pea. A. B. Napmawa.?Mocksa: TexHocepa, 2004.7(Mup xumumn).T. 2.72004.7281 c.

3. byaHwukos . K. Xvmunyeckasi 6€30MacHOCTb Y MOHUTOPWHT XMBbIX CUCTEM Ha NPUHUMNAXx
6rommmeTrkmn: YuebHoe nocobue / I'.K. byaHukos, C.FO. MapmoHoB 1 ap. - M.: HAL UH®PA-M,
2013. - 320 c. Pexum poctyna: http://znanium.com/bookread.php?book=354022

4.OCHOBbI aHaNUTNYECKON XMMUK: B 2 TOMax: y4eOHUK AN CTYAEHTOB BbICWNX y4eOHbIX 3aBeAEHWN,
obyyarowwmxcs No XMMNYECKMM HanpaeneHmsam / nog pea. akag. t0.A. 3onotosa.?5-e uag,.,
ctep..?Mocksa: Akagemus, T. 1.72012.7383 c.

5.0CHOBbI aHANNTUYECKON XMUN: B 2 TOMAX: y4eOHUK ONS CTYAEHTOB BbICWINX YYEOHbIX 3aBEeLEeHNI,
obyvatowmxcs No XMMMYecKnM HanpaeneHusiM / nog pen. akag. KO.A. 3onotosa.?5-e nag.,
ctep..?”Mocksa: Akagemus, T. 2.72012.7407 c.

7.3. UHTepHeT-pecypcChbl:

BuoceHcopbl B KazaHckoM yHuBepcuTtete - http://chem.ken.ru

Bugeoknunbl No TOHKOCNONHOM Xpomarorpadgum - www.chromatogramma.ru/node/109

MeTonbl npobooTbopa n npobonoarotoBku: Kypc nekuwmii - http://www.knigafund.ru/books/42875

ObpasoBatenbHble pecypcbl M0 aHANUTUYECKOW XUMUN -
window.edu.ru/window/library?p_rubr=2.2.74.7.1&p_frubr=1.4&p_mode=1

CratucTtuka B aHanuTnyeckom xmmmm - http://chemstat.com.ru
AnemeHTbl 6oONbLWO Haykuy - http://elementy.ru/chemistry

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHue ancumnnuHbl "CoBpeMeHHas aHanMTuyeckas XumMms n xmmmyeckas 6e3onacHocTb"
npeanonaraeT NCNOb30BaHNE CNeayoLero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauniiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum ntoboin Buaeo n ayamno
NHpopMauuu, NOTyYeHNs 1 nepenayn 3NeKTPOHHbIX JOKYMEHTOB. TUNoBas KOMMieKTaLums
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOIO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMBI, a TaKXe MHTEPaKTMBHONM TpMbyHbI Npenonasartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBNieHnsl, 06 beANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtens UMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO NMO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPaKTMBHbIX CPeacTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHaa ayautopus TakXke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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Y4yebHo-MeToOmnyeckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTydeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradPoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy ULMPOBOro KOHTEHTA Y4ebOHO-MEeTOAMYECKON NuTepaTypbl Onsl By30B C
ycnosueM obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKNIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusm ¢

MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmaM HoBbix PIrOC
BMO.

1. MynbTMeauinHbIN NPOEKTOP.
2. MaTepwuanbl gns npoBefeHNs NHTePakTUBHOIrO onpoca

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
cneunanbHocTtn: 04.05.01 "dPyHpameHTanbHas v npuknagHas xvmmusa" n cneuvannsaumm
HeopraHnyeckas xumus .
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ABTOpP(bI):
MepsaHuesa 3.I1.
Wannaposa J1.I".

v 201 __ .

PeueH3eHT(bl):

bynHukos I'.K.

v 201 __ .
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