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Mporpammy aucumnnvHbl paspaboTan(a)(n) npodpeccop, a.H. (npodeccop) Wanaposa J1.I".
Kadhenpa aHanntnyeckom xumum Xvmu4deckum nHctutyt um. A.M. bytneposa ,
Larisa.Shaidarova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

O3HakoM/IeHNe CTyAEHTOB C HOBEAWNMIN OOCTUXEHNSIMU B 06NacTy aHaNUTUYECKON XMMnK, C
COBPEMEHHbBIMU MeToAaMy 0OHaPYXeHWS, pa3aeneHnst u onpeneneHuns.

JaTb CTyLeHTy LenocTHOE NpeacTaBneHne 0 METOAAX aHaNn3a, NCNoNb3yeMblX A1 9KCNPECCHON 1
LLeNIOCTHOMN OLEHKM COAEPXAHNSA XMMUYECKUX BEWECTB B MPOMBbILWIEHHOW 30HE U B 30HE KaTacTpoq,
a TaKkxe An1s 9KoaHanMTN4eckoro MOHMTOPMHra 06 EKTOB OKpYXatowwel cpeapl.

2. MecTO AMCUMUNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yyebHas oncumnnunHa BktodeHa B pasgen " C3.5.12 NpodeccnoHanbHbIi" 0CHOBHOM
obpasosaTtenbHol nporpammbl 020201.65 PyHOaMeHTanbHas 1 NPUKNagHas XMMUS 1 OTHOCUTCS K
6a3oBoit (obwenpodeccmnoHanbHo) yactu. OcsamBaeTcs Ha 5 kypce, 9 ceMecTp.

OucumnnnHa "CoBpeMeHHas XMMnst U xuMmndeckasi 6e3onacHoCTb" 0OTHOCUTCS K MPOdIECCUOHaNbHOMY
uukny gmeumnnud C3. B12, oHa aBnsgeTcs MexancumnanHapHbIM KYpcoMm, paccMaTtprBatowmm
BOMPOCHI 3KONOrn4yeckon 6e3o0nacHOCTA, ONpeaeneHnst N yCTpaHeHNs 3arps3HUTenei na
oKpyxatoulein cpeapbl. MoaToMy U3ydeHne oaHHON ANUCUMNINHBI TpebyeT NnpeaBapuTebHbIX 3HAHWUIA
OCHOB HEeOpraHn4yeckom XMmMmnu, OpraHN4YecKom, aHanMTUYeCKom XumMmm, oU3nYeckKomn XmMmmm,
XMMMYECKOI TEXHONOMMN, MaTeMaTk U BMONOrMn C 3NEMEHTAMKN 3KONOrMK. ITa AMCUMNANHA
packpblBaeT Ponb aHAMNTMYECKON XMMUN B PELIEHUN MPOMbIWAEHHBIX U 3KONOMMYECcKMX Npobnem.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

Pacwumndpposka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
OK-10 BnageeT OCHOBHbIMM METOL4aMK, cnocobamm u cpencTeamm
(0BLLIEKyNbTYPHbIE NONyYyeHns, XpaHeHums, nepepaboTkn nHpopmaLum, nMeeT
ynetyp HaBblKM PaboTbl C KOMMbLIOTEPOM, Kak CPeACTBOM yrpaBneHms
KOMMeTeHuunn) o
NHGOopMaLnen,
(0BUIEKYbTYPHbIE cnocobeH onpenenaTtb N aHann3mpoBaTb NPodnembl,
KOMMETEHLINN) nnaHnpoBaTtb CTpaTermio UX peleHns;
OK-6 yMeeT Nlornyeckn BepHo, apryMeHTMpoBaHO U CHO CTPOUTb
(0BLekynbTypHbIE YCTHYIO 1 MNCbMEHHYIO peyb, BnadeeTt pa3BnuTon NMCbMEHHON 1
KOMNeTeHLmm) YCTHOW KOMMYHMKaUMeNn, BKNoYas NHOA3bIYHYIO KYNbTypy;
OK-7 Bnageet OOHUM N3 MHOCTPAHHbIX S3blKOB (MPEenMyLEeCTBEHHO
(0bLwekynbTypHbIE AHIMMNCKNM) Ha YPOBHE YTEHUS HAy4YHOM NuTeparypbl 1
KOMMeTeHuun) HaBblKOB Pa3roBOPHON peyu;
OK-8 ymeeT paboTtaTtb C KOMNbIOTEPOM HA YPOBHE NONb30BaTENS U
(0BLEKyNbTYpHbIE cnocobeH NPUMEHSATb HaBblk PAbOoTbl C KOMMNbIOTEPAMU Kak B
KOMNETEHLIN) coumanbHol copepe, Tak 1 B 06nacT No3HaBaTeNbHOM U

npogpeccnoHanbHoO OeATeNbHOCTH;

crnocobeH NoHMMaTb CYLWHOCTb U 3HaYeHne nHdopmMauum B
OK-9 PasBUTMN COBPEMEHHOIO NHADOPMAaLIMOHHOIO 0bLWecTBa,

CO3HaBaTtb OMACHOCTW U Yrpo3bl, BO3HMKAOWMNE B 3TOM
npouecce, cobntoaate OCHOBHblE TPeboBaHMS
NHGOOPMaLUNOHHOK 6e30MacHOCTL, B TOM Y/CHEe 3alUThbI
rocy0apCTBEHHOM TaiHbl;

(0blWeKyNbTypHbIE
KOMMeTeHuun)
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
AK-16 NoHUMaeT HeobxoammocTb 6e3onacHoro obpalleHuns ¢
XMMUYECKMMI MaTepuanammn ¢ y4eTom nx omnanyeckmnx um
(npodheccunoHanbHble ¥
XUMUYECKMX CBOWCTB, CNOCOOEH NPOBOANTbL OLEHKY BO3MOXHbIX
KOMMeTeHuunn) )
PWCKOB;
MK-23 Bnageet 6a30BbIMU MOHSATUSIMU 3KOTOMMYECKON XUMUW,
crnocobeH OLEHUTb 3KONOrMYECKMEe PUCKN MPON3BOACTB U
(NpodheccmoHanbHble o 6
KOMMETEHLIMM) NPUMEHSTH MPUHLIMMBI 38NEHOV XMUKM NPy paspadoTke
XUMUYECKMX peakumnii U TeXHONOrM4ecKnx NPon3BoACTB;
NOHUMaeT HeobXoAMMOCTb 1 cnocobeH nprnobpeTaTtb HOBbIE
nK-7 3HaHWS C UCMO/Ib30BAaHNEM COBPEMEHHbIX Hay4YHbIX METOA0B U
(npodhbeccuoHanbHble BnafeeT UMM Ha YpOBHe, He0bX0AUMOM LS pelweHns 3aaad,
KOMMeTEHLMN) NMEILNX eCTECTBEHHOHAYYHOE CodepXaHne N BO3HMKAIOWMX
NPV BbIMNOIHEHNM NPOCECCUOHANBbHBIX OYHKLNN;

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

3HaTb OCHOBbI COBPEMEHHbIX METOIOB aHaNM3a, UCrnonb3yeMblx Ons 06ecnevyeHnn XMMNMYeckom
6e3onacHoCcTK

2. IONXeH yMeTb:

ocyllecTBNsATL BblBOp MeToaa aHannaa, pabo4ynx ycnosuii NpoBeAeHUsI 3KCNepUMeHTa B
3aBMCUMOCTM OT 06beKTa aHaNn3a 1 NOCTaBNEHHOM 3a4a4m

3. 0OMXEeH BnageTb:

BNnanetb HaBblkaMW pa6OTbI Ha COBpPEMEHHOM oéopy,uosaval; MeTooamu perncrtpaudnn m O6p8.60TK|/1
pe3ynbTaTtoB XMMNYECKNX SKCNEPMNMEHTOB

COBEpLeCcTBOBATb NpakTNYecKne HaBblku paboTbl HA COBPEMEHHOM 0bopyaoBaHun, NpuobpeTaTb
HOBbIE 3HAHWS!, CBSA3AHHbIE C COBPEMEHHbBIM COCTOSIHMEM N3y4aeMol OUCLUMMNANHBI, MCMONb30BaTb
MOMy4YEeHHble 3aHHUS Ha NpakTuKe

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns
Obwas Tpy[0EMKOCTb AUCLMIIIMHBI cOcTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 9 cemecTpe.

CyMmMapHo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

71-85 6annos - "xopowo" (xop.);

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

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

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucuMnInHe/ MOaynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paspen ayauTopHon paborTbl,
Hepens X TPYA0EeMKOCTb Tekywye dhopMbi
N .D.MKIIL;VJIJ‘I'IVJ"I.II;HH/ Ce”'echcemecha (B yacax) KOHTpons
neKu““”PaKTVl“ecKueﬂaﬁopaTopHue
3aHATUNA p3601b|

Tema 1. AHannindeckas
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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 2. Ponb un
5 [3HA4EHINE PasNIHHbIX 9

XMIMUYECKUX peakuunii B
aHaNMNTUYECKOWN XUMUW.

Tema 3. Peakuun

Komnnekcoobpa3oBaHus
3.|0n5 pasgeneHnsa un 9 6-7 0 4
obHapyXeHust
coeguHeHN.

Tema 4. OcHOBHble
4 |noHsTMS 9

‘lBuoaHannTu4ecko
XUMUWN.

Tema 5. NpuMeHeHne
pasfnnyHbIX TUMNOB
peakuuin B
TecT-MeTogax.
OcobeHHOCTH
‘IBHenabopaTopHOro
XMMNYECKOro aHannaa
(amckyccus ¢ yyactmem
BELyLWNX CNeLNanncToB
SKO/0ros)

Tema 6. Hopmupyemble
N HEHOPMUpPYEMble KOHTpOSbHas
6.|HeopraHuyeckune v 9 11 0 2 0 TOYKa

opraHuyeckue
3arpAsHUTENI.

Tema 7. OCHOBHblEe
XpomaTtorpadgouyeckune
mMeToAbl
9KOnoro-aHannTU4yeckoro
‘[KoHTpONA Ha
comepxaHue
OpraHn4eckunx
TOKCUKAHTOB.

Tema 8. CoBpeMeHHble

g [2neKTpoxummyeckme 9
MeToabl onpeneneHms

9KOTOKCUKAHTOB

YCTHbI Onpoc

NMCbMeHHas
0 paboTta
YCTHbI ONpocC

8-9 2 4 0 YCTHbI onpoc

oucKkyccms

9 12-14 2 6 0 YCTHbIA ONpocC

15-16 0 4 0 YCTHbIA onpoc

KOHTpPO/IbHas

Tema 9. KoHTponbHas 9 17 0 2 0 pabota

‘lpaboTa

Tema . Toroesas 9 0 0 0 3K3aMeH
" |doopma KoOHTpoOnSA

Ntoro 8 34 0
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4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. AHanuUTHYecKasi XMMMA KaK Hayka.
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

OC06€eHHOCTN Pa3BUTMSA aHANMTUYECKON XM Ha COBPEMEHHOM 3Tane: coYeTaHne
doyHOaMeHTanbHOro 1 NpUKIaaHoro acnekTos, MEXANCUMUNINHAPHbLIA XapakTep, MECTO cpeau
APpYrux Hayk, yBenmyeHvue Oonm NccnefoBaHnin, CBA3aHHbIX C HAyKaMy O XU3HW. "3eneHas xumms'".
PasBuTre BupTyanbHoi aHanntuyeckomn xumnn. Mpobnema ctaHaapTHbIX 06pasuoB 1 NONy4YeHNs
afekBaTtHoro pesynbtata. CoBpeMeHHast MeTponorus: napagokchbi.

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

CemuHap Ha Temy: " CoBpeMeHHas AX - pe3ynbTat MHOrONETHErO B3aUMOLENCTBUS C APYrUMUn
€CTECTBEHHO-HAY4YHbIMW ONCUUMINHAMN: MEXANCUMNINHAPHBIA xapakTep". ObcyxoeHne BonpocoB
Noy4eHUst HOBbIX CTaHOAPTHbIX 06Pa3L0B, POSib COBPEMEHHOW METPONOMUN B 0becneyeHum
KayecTBa Xu3Hu Yyenoseka. Matematmsaums COBPEMEHHON XUMUN.

Tema 2. Ponb 1 3HauyeHue pas3nnyHbIX XUMUYECKUX peakLuuin B aHaIMTUYECKON XUMUN.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KncnoTHO-0CHOBHbIE peakunun, UX pofb U 3HAYEHNe B aHaNUTUYeCKon XuMun. OCHOBHblE
KWCNOTHO-OCHOBHbIE TEeOpUM (MPOTOHHbIE N anPOTOHHbIE). Ponb 1 3Ha4YeHne opraHn4yeckmnx
pacTBoOpuUTENEN 0N KUCNOTHO-OCHOBHOIO pasHosecus. undgodepeHumpyrowe-HuBenmpyoLee
NenCcTBMe pacTBopuTenen Kak ase CTOPOHbI O4HOroO 1 TOro Xe npoecca.
OKMCNNUTENBHO-BOCCTAHOBUTENbHBIE peakumy g pasfaeneHns n onpeaeneHns B aHannTnyeckmx
onpeneneHusix. Ponb aBTokaranutmnyeckux npoueccos. ConpsxXeHHble N MHAYLMPOBAHHbIE peakLmm
B AX. OCcOBeHHOCTN NPOTEKAHNS OKUCNTNTENBHO-BOCCTAHOBUTENbHbIX PeaKLUWii B HEBOAHbIX
pacTBOPUTENSIX.

npakTnyeckoe 3aHsitne (6 4aca(os)):

O6cyxaeHne BonpocoB Ha Temy: "KncnoTHO- OCHOBHbIE PABHOBECUS B PA3/INYHbIX TEOPUSIX KUCNOT U
ocHoBaHuin". ObcyxaeHne BonpocoB Ha Temy: " OKMCNNTENbHO-BOCCTAHOBUTENBHBIE peakLMmn Kak
CaMbliA CTIOXHbBIA TUM MHOrOCTaANNHBIX peakuni". ObcyXaeHne BONPOCOB, CBA3aHHbIX C Pa3HbIMY

TUNamMm MEXaHN3MOB OKUCINTENbHO-BOCCTAHOBUTENbHbIX PeakLuii.
Tema 3. Peakuum Komnnekcoobpa3oBaH1A ONs pa3peneHnsa u o6HapyXeHUs coeauHeHUMn.
npakTudeckoe 3aHsitne (4 yaca(os)):

Bonpocbl ons obcyxaeHums, cBsa3aHHbIe C NpoLieccaMmn KoMnnekcoobpasoBaHms B pacTBopax.
XapakTepucTrky npoLecca KoMnnekcoobpasoBaHms: OYHKLMS 3aKOMMNIEKCOBAHHOCTH, 0bLwue 1
CTyneHYyaTtble KOHCTaHTbl, MONIbHAs O0MS KOMMIEKCHbIX COEAVUHEHWUI onpeaeneHHoro cocrtasa.
Teopun 06pa3oBaHUSt KOMMNEKCHBIX COeANHEHWIA. 3aBUCUMOCTb YCTOMHYMBOCTM KOMMIEKCHbIX
COoeaVHeHn oT pa3nuyHbix daktopos.Teopust XKMKO. ObcyxaeHne sonpocos Teopun XMKO Ha
KOHKPETHbIX npuMepax. [Npumepbl KOMANEKCHbIX COEANHEHUI U3 NPAKTUKN aHANUTUYECKON XMW,
NCMONb30BaHNEe UX AN PeWweHns KOHKPETHbIX aHaNNMTUYEeCKNX 3a4a.

Tema 4. OCHOBHbIE NOHATUS BUOAHANTUTUYECKON XUMUWN.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

CDepMeHTaTVIBHbIe mMeToabl aHanmsa. [leinctene I/IHI'I/I6VITOpOB N akTnBaTopoOB. onpeneneHne Tmna
I/IHI'VI6I/IpOBaHI/I$|. |/|MMyHOXVIMI/I‘-IeCKI/Ie MeTobl aHaﬂI/I3a.I/IMMyHOCpepMeHTHbII7I aHanus. PasnuyHble
TWUMNbl METOK B UMMYHOXUMNYECKOM aHaln3e. COBpeMeHHoe BoroweHne Ha npakTuke. Cea3b C
MeOVLUMHCKUMM UCCNenoBaHNSMAN N ONArHOCTUKOM 3aboneBaHuii.

npakTudeckoe 3aHsitne (4 yaca(os)):

CeMuHap Ha Temy:"KuHeTrka doepMeHTaTuBHbIX peakumin". ObcyxaeHne BonpocoB, CBS3aHHbIX C
NpaKkTUYeCcKo peanusaumnein BO3MOXHOCTEN (DEPMEHTATUBHOIO 1 UMMYHOXMMWUYECKOr0 aHanmaa.

Tema 5. [pumeHeHne pa3nnyHbIX TUNOB peakuul B TecT-metogax. OcobeHHOCTH
BHeNabopaTtopHOro XMMMYeCcKoro aHanusa (QMcKyccusi ¢ yyactmeM BeayLLux crneunanmcToB
3KOJ10roB)

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

KETPOHHBH
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O6cyxaeHne BONpPOCOB, CBA3aHHbIX C NMPaKTUYECKM NPUMEHEHEM XMMUYECKMX peakLuuii ans
TecT-MeTo40B. Ponb TeCTOBbIX METOAOB ONsi BHENABOPaTOPHOro KOHTpons. MNoaBunXHble
nabopartopun n aHann3 BHe nabopaTopHbix ycnosuii. OnepaTtuBHbI aHanma Boabl. [lepcoHanbHble
TECTbl 4N15 ONpeeNneHns rMioKo3bl B KPOBU.

Tema 6. HopMupyemblie 1 HeHOpMUpPYEMble HeoOpraHM4Yeckue U opraHM4Yeckue 3arpsAsHUTENu.
npakTudeckoe 3aHsitne (2 yaca(os)):

ObcyxaeHne BONpoCOB, CBA3aHHbIX ¢ 06 beKTaMm 9KONOro-aHanMTUYeCKOro KOHTPoNs. MICTO4YHUKK
NOCTYNNEeHNs 3KOTOKCUKAHTOB B OkpyXxatowwyto cpeny. OCHOBHble TpeboBaHMs K
9K0NOro-aHanUTMYECKOMY KOHTPOSTKO. DKONOro-aHaNMMTUYECKUA KOHTPOSTb TOKCUYHbIX
HeopraHN4eCcKnx n opraHnyeckmnx coegmHeHmin. Metogonorusa yctaHosnenuns NAkK.

Tema 7. OCHOBHbIe Xpomartorpadonyeckme MeToabl 3KOSIOro-aHaNIMTUYECKOro KOHTPONA Ha
copgepxaHume opraHU4eCKnxX TOKCUKaHTOB.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OcCHOBHble xpoMaTtorpadumyeckue MeToabl: KanunnapHasa raszosas xpomarorpagus,
XpOoMaTO-Macc-CnekTPOMETPUS, BbICOKO3GPMEKTUBHASA XNOKOCTHASA N TOHKOCONHAS
xpomartorpadoums. Vicnonb3oBaHue kanunnsapHOM ra3oBoin XxpoMartorpadoms ons OUEHKN 3arpsa3HeHmns
MoYBbl U BOAbI YrIeBOAOPOAAMN HECPTM U NonnapoMaTnyeckmn yrinesonoponammn. AHanntnyeckue
XapakTepUCTUKN COBPEMEHHOWN BbICOKO3GDGIEKTUBHOM XNAKOCTHON XxpomaTtorpadum (BaOXX).
LetekTopbl 1 nx Boibop. ObpaleHHo-azosas 1 noHHas BOXX, nx ncnonb3oBaHme ons OLEHKK
3arpsisHeHUs oKpyXxatolen cpeabl NoNMapoMaTU4ecKMmn yrnesonoponamm, oeHonamm, aMmmHamm,
rmapasuHamm n gp. OueHka kayecTsa BOObl MOHHOW XpomaTtorpaduen. OueHka KadyecTsa
NleKapCTBEHHbIX MpenaparToB 1 NPOoAyKTOB NuTaHng. OnpeneneHme coaepXaHus TOKCUYHbIX
XMIMUYECKMX BELECTB B NPOAYKTAX MUTAHWUS, HANUTKax n nekapcreax. icnonb3oeaHne
BbICOKOa(pdpekTnBHOM TCX B CKPMHMHIE Ka4yecTBa NekapCTBEHHbIX
npenapaTtoB.XpoMaTo-MacCc-CNeKTPOMETPUS U ee UCMOb30BaHMe A/ 06ecneyeHns XMmMmnyeckonm
6e3onacHocTn. CovyeTaHme macc-cnekTpomeTpum ¢ razooi (MX-MC) n XunaokocTHow
xpomatorpagouern (KKX-MC). Tunbl Macc-aHann3aTopoB M OCHOBHbIE MPUHLMMBI X PpaboThbl.
Ncnonb3osaHue M'X-MC n XX-MC ons peweHns npaktndeckmnx 3agad. OnpenenexHune
XnopcoaepXxamux nectuunnos, budgeHnnos n anokcrHos 'X-MC. OnpegneneHne oTpaBnsowmx
BeWecTB 1 npoaykToB ux gerpagaumm metogamm I'’X-MC n XX-MC. OnpeneneHme HapKoTUYECKNX
COeVHEHUI, NeKapCTBEHHbIX NpenapaTtoB B bunornyeckmx xuakoctsax XX-MC. Ponb
XPOMaTO-MacC-CrneKTPOMETPUN B OOMUHIOBOM KOHTPOME 1 PaHHEN anarHocTvke 3abonesaHuii

npaktnyeckoe 3aHsitne (6 4aca(os)):

O6cyxaeHre BONPOCOB HA CeEMMHAapax Ha TeMy: "Xpomartorpadgusi -CoOBPEMEHHbIE BApUaHThbI
MeToda: aHanMTU4eckne BO3MOXHOCTN"

Tema 8. CoBpeMeHHblIe aNeKTPoXuMnuyeckmue Metoabl onpeneneHnst 3KOTOKCMKaHToOB
npakTundeckoe 3aHsitne (4 yaca(os)):

OnpepneneHne aKOTOKCUKAHTOB COBPEMEHHBIMU 9NEKTPOXMMMUYECKUMUN METOOAMU:
BONbTaMNePOMETPUYECKUMU, MOTEHLIMOMETPUYECKMI, KYNTOHOMETPUYECKUMI. AHANN3 BOA, NOYB U
BO3Myxa Ha codepXaHue TOKCUYHbIX BewecTB. OnpeneneHne KavyecTsa NpoayKToB NTaHUS
anekTpoxuMmuyecknmm metogamm. OnpeneneHne TSXenblX MeTannoB MHBEPCUOHHOM
BOMbTamMnepomeTpmein. SNeKTPoOXMMNYeckne AaTtinkn, LEeTEKTOPbl 1 YCTPONCTBA, CEHCOPLI B
obecneyeHnn XMmMmyeckon 6e3onacHoCTu.

Tema 9. KoHTponbHas pabota
npaKkTudeckoe 3aHsitne (2 yaca(os)):
KoHTponbHas pabota

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

PernctpaunoHHbIn HoMep 5AE
CtpaHuua 9 n3 17. EiE YHH

0,

it
BEPCHTET

o

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY



Mporpamma omcumnnmHel "CoBpeMeHHas aHanmTnyeckas XumMmust n xummnyeckas 6esonacHoctb"; 020201.65 dyHoameHTanbHas un
npvknagHas xmMus; npodoeccop, o.H. (npodpeccop) Wangaposa J1.I.

Crtpanvua 10 n3 17.

Buabi
Pasnen Cemectp Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl cemecTpa paborthbl (B yacax) 6
CTYyAEeHTOB padoTkl
Mogrotoeka no
KOHCMeKTam
Tema 1. AHannTnyeckas Nnekuunn,
XnMung kak Hayka. 9 1-2  |pekomeHayeMon 4 YCTHbIA onpoc
nuteparype K
ceMunHapy u
YCTHOMY onpocy
MoarotoBka no
Tema 2. Ponb n KOHCNEeKTam
3Ha4YeHne pasnnyHbIX 9 3.5 nekunn, o 6 o
"IXMMUYeckmx panumm B ﬁﬁ:gg::y%yeerom yCTHBI ONpoC
aHanUTNYECKOM XMMUN.
CeMuHapy u
YCTHOMY Onpocy
MogroToBka K
YCTHOMY Onpocy
no NeKUMOHHOMY
marepwuany un 2 YCTHbI OnpocC
pekoMeHayemoim
Tema 3. Peakuwnn nuteparype.
KoMMnnekcoobpasoBaHus noAaroToBka
|ana pasgeneHus n 9 6-7 |MogrotoBka no
OOHapyXeHNs KOHCMeKTam
coegunHEeHnN. nekumnm,
peKoOMeHayeMomn 5 NUCbMeHHas
nitepartype K paboTta
ceMunHapy K
NMUCbMEHHON
paboTe
[Mogrotoeka no
Tema 4. OCHOBHblE KOHCMeKTaM
NOHATUSA nekuunn, o
"|BrioaHanMTNYECKoA 9 8-9 pekoMeHayemoim 4 yCTHBI onpoc
XUMUW. nuteparype K
YCTHOMY Onpocy
Tema 5. NpuMeHeHne
Pa3NNYHbIX TUMOB
peakuuin B
TecT-MeTonax. lMonoroToBska no
OcobeHHocTH €KOMeH 1yemoi
‘[BHenabopaTopHoro 9 10 ﬁmepaTypye K 2 Anckycens
XMMNYECKOro aHannsa auncckyccum
(ownckyccusa ¢ yqyactnem
BEOyLMX cneumanncToB
SKONOros)
Tema 6. Hopmupyemble Egﬂg;ﬁiﬁ‘z;
v HEHOPMMPYEMbIE TOYKe Mo KOHTpONbHas
.|HeopraHuyeckue n 9 11 2
opranndeckme matepuanam To4yka
3arpsasHUTEN. pekomeHyemon
nuTeparypbl
PerncrpaumnoHHblii HoMep OBAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 7. OCHOBHble NnoAroToBka K
XpomaTorpagomyeckme ceMuHapam n
MeToLbl YCTHOMY Onpocy,
9K00ro-aHannTN4eckoro ncnonb3ys o
. 12-14
KOHTPONS Ha 9 marepwu anbl 6 yCTHEIN ONpoC
coaepxaHue nekuun.
OpraHnyeckumx pekoMeHayemyo
TOKCUKAHTOB. nnteparypy
Tema 8. CoBpeMeHHble ”gfgg;OBoKr? Iéc
9NEKTPOXMMUYECKUNE y y onpocy. o
8. METO/Ibl OMPEENeHIns 9 15-16 |1ncnonb3ys 1 YCTHbI OnNpocC
9KOTOKCMKAHTOB PEKOMEHyEMYIO
nnteparypy
NoaroToBka K
Tema 9. KoHTponbHas OfroToska KOHTPONbHas
9. pabora 9 17  |KOHTPONbHOM 1 26073
paboTte P
Ntoro 30

5. ObpasoBatesibHble TEXHONIOrUK, BK/IKOYaA UHTEepaKTUBHblie hOpMbl 00yUeHUs
- KOMMNbIOTEPHbIE Npe3eHTaunn nekumni;

- pa3bop KOHKPETHbLIX BOMNPOCOB B BUOE CEMUHAPOB;

- UHTEPaKTMBHbIA ONPOC NO pasaenam;

- KPYrnblid CTON C NpPUBNEYEHNEM BeoyWmnX CneumnanncToB-akonoros U npeacrasuteneit pasnmyHbix
KoMnNaHwun

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. AHanuTUYeCKaa XMMNS Kak Hayka.
YCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

CPC. OTBeTbl Ha BOMPOCHI, CBSI3aHHbIE C COBPEMEHHbBIM COCTOSIHMEM aHaNUTNYECKOW XUMUN,
0COOEHHOCTSIMM ee PasBUTUSI Ha COBPEMEHHOM aTare. BbicTynneHve Ha ceMnHape Ha
COOTBETCTBYIOLYO TeMy. [TocTaHOBKA M NyTU peleHnst NPobeMbl NoNy4YeHNs HOBbIX CTaHOaPTHbIX
06pasLos..

Tema 2. Ponb 1 3HayeHMe pa3nnyHbIX XMMUYECKUX peakLUn B aHaNnMTUYECKOW XUMUM.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

CPC. Noaorotoska Kk 0TBETaM Ha BOMPOCHI O paBHOBECUSAX B pacTBOPax KMCNOT U OCHOBaHWIA.
BbicTynneHne Ha ceMmnHape Ha COOTBETCTBYIOWYO TeMy 06 0COBEHHOCTSAX KMCNOTHO-OCHOBHbIX
TEopUi.

Tema 3. Peakuuu KomnnekcoobpasoBaHus ONsA pa3neieHns u ooHapyXeHUs coe AMHEHUN.
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

CPC. NoarotoBka K NMcbMeHHoOI paboTe no Bonpocam st CaMoCToATeNbHOW paboThbl.

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

CPC. lNoagrotoeka K yCTHOMY OMPOCY MO BOMpOCcaM AN CaMOCTOATENbHOM paboThl (pa3pen
"Mpoyee"), cBA3aHHbLIMKU C NpoLeccaMm KkomnnekcoobpasoBaHus B pacteopax. ObcyxaeHne TMnos
KOMMNEKCHbIX coeanHeHnin 0bpasoBaHHbIM Mo npuHUunY XMKO npuMeHsieMbiM B aHaNNTUYeCKOW
npakTuke.
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Tema 4. OCHOBHbIe NOHATUA 6MOaHANUTUUECKON XUMUW.
yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

CPC. MNogrotoeka k onpocy No BonpocaM Al CaMOCTOSTEeNbHON paboThl. CBSI3aHHbLIM C
dpepMeHTaTMBHBLIMM METOAAMU aHaNN3a u NX aHaNMTMYEeCKUM nNpunoxeHnem OnpenenexHve Tuna
NHIMBMpPOBAHMS MO 9KCNEepPUMEHTaNbHbIM AaHHbIM. COBPEMeHHOe BOMOoWeEeHMEe Ha NpakTuKe
MMMYHOXUMUYECKOro aHannsa. CBs3b ¢ MeOMLUUHCKMI UCCNENOBaHNAMMN U ONArHOCTUKON
3abonesaHuin.

Tema 5. MpumeHeHWe pa3nMyHbIX TUNOB peakuun B TecT-metopax. Oco6eHHOCTH
BHeNnabopaTtopHOro XMMMYecKoro aHanusa (QMcKyccusi ¢ yyactueM BeayLLmx crneunanucTos
3KO0JI0roB)

OUCKYCCUS , MPYMEepHble BONPOCHI:

CPC. MNopgroTtoeka k guckyccum Ha temy: "Ponb 1 3Ha4yeHne MeTonoB BHeNabopaTtopHOro aHanmaa B
COBPEMEHHOI aHannTU4eckon npakTuke". TecT-metonbl Anst BHeNabopaTtopHOro KOHTPOSS.
TecT-MeTOabl AN MHANBMOYANbHOMO NPUMEHEHWS.

Tema 6. Hopmupyembie 1 HEHOPMUPYEMbIe HEOPraHMYeCcKUe U opraHuyYecKme 3arpsa3HUTenu.
KOHTPO/bHAs ToYKa , MPUMEPHbIE BOMPOCHI:

CPC. lNoarotoeka no matepuanam nekuuin n pekomeHgyemom nutepatype. Bonpocobi: Mytn
NOCTYNNEHNS NOCTYNNEHNS 9KOTOKCUKAHTOB B OKpYyXatowwyto cpeny. Yto takoe MAOK?

Tema 7. OcHOBHble XpomaTtorpacpmyeckme MeToabl 3KONOro-aHaIMTUYECKOro KOHTPONS Ha
coaepXaHue opraHMYeCcKMX TOKCUKaHTOB.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

CPC. Bonpocbl, cBi3aHHble B pasnuyHbIMU BapuaHTaMmn COBPEMEHHON XxpomaTorpadum Kak
rmépuaHOro n KOMBMHMPOBAHHOIO MeToAa aHanmaa. Bonpochl, cBA3aHHbIE C XpoOMaTOrpagoUHeECKNM
onpegeneHneM 3arpsa3HeHns NoYBbl U BOAbI YrneBoLopoLaMy HEQOTU 1 NonnapoMaTuyecKumm
yrnesogopoaamu.

Tema 8. CoBpeMeHHble INEKTPOXUMUYECKUE MeToAbl onpeaeneHNs 3KOTOKCMKAHTOB
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

CPC. lNogroTtoeka kK YCTHOMY OMnpocCy no matepunanam nekumin n peKOMEH,ﬂyeMOVI nmTeparype.
BOFIpOCbI, CBsA3aHHbIE C ornpeneneHneMm TOKCUYHbIX BeWweCTB TaKUMKN INEKTPOXUMNYECKUMN METOOAMN
KakK BO/bTaMnepomMeTpus, noTeHUMoMeTpuns, KyIoHOMETpud, KOHOYKTOMETPUA. COOTBeTCTByIOLLl,I/Ie
OaT4yukn, 0eTeKTopbl 1 yCTpOVICTBa, CEeHCOopbl B obecneyeHnn XMMN4eckon 6e3onacHoCTy.

Tema 9. KoHTponbHas pabora

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Bonpocbl onsi caMocTosTeNnbHOM NoAroTOBKM K KOHTPONbHOM paboTte nprBeneHbl B pasaene "npoyee”
Tema . UToroeasi popma KOHTpons

MprMepHble BONPOCHI K 9K3aMeHY:

KOHTPOJbHLIE BOMPOCHI 11 CAMOCTOATENbHOW PABOTbI CTYIEHTOB

1. OcoBeHHOCTV COBPEMEHHON aHANIMTUYECKOM XUMUN: CoYeTaHne PyHOAMEHTANbHOrO 1
NPWKNaAHOro acrnekToB.

2. Y10 03HayaeT BbipaxeHue "MexanCLUMNAVHAPHbIA XapakTep aHannTnyeckom xummmn"? Mecrto
aHaANUTUYECKOW XMW CPeamn ApYruxX Hayk.

3. KakoBa ponb aHanuTU4eCckom XmMmm B Haykax 0 XU3HU?

4. AHanUTNYeCKM CUrHan Kak OCHOBHOWN UCTOYHUK aHanNTUYeCcKon nHpopmaumnn.

5. Knaccudpukaumns MeToooB aHannTU4eCcKom XumMmnn.

6. B 4eM ponb 1 3Ha4eHne MeTononornm ong aHanMTUYeCKon XumMmmn?

7. B 4eM 0COBEHHOCTU XMMMYECKOrO 3KCMEePMMEHTA Kak MaBHOMO MCTOYHMKA aHANUTUYECKO
nHpopmaunn?

8. PassuTne BupTyanbHOn aHannTU4eCcKom XMmMnn.

9. MeTponornyeckne xapakTepucTki METO0B aHANMNTUYECKO XUMUW: Npeaen obHapyXeHus,
4yBCTBUTENBHOCTb.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Crtpanvua 12 n3 17. il VHI:I

S OEMALIGH



Mporpamma omcumnnmHel "CoBpeMeHHas aHanmTnyeckas XumMmust n xummnyeckas 6esonacHoctb"; 020201.65 dyHoameHTanbHas un
npvknagHas xmMus; npodoeccop, o.H. (npodpeccop) Wangaposa J1.I.

10. [NonesHbln aHanUTUYeCKniA CUrHan nu curHan ¢oHa.

11. Mpobnema cTaHAAPTHLIX 06Pa3LI0B: HeaaeKBaTHOCTb COCTaBa CTaH4aPTHLIX 06pa3LoB
aHanuampyembiM o6bekTam.

12. [lepeymcnnte OCHOBHbIE KMCIOTHO-OCHOBHbIE TEOPUY (MPOTOHHbBIE U anpPOTOHHbIE).

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

14. Teopust CONbBOCUCTEM U €e NCTOPUYECKOE 3HAYEHNE.

15. OcHoBHble nonoxeHus Teopun bpeHctena-Sloypu. Cnenctens us teopun bpeHctena-Iloypw.

16. [puMepbl KNCNOT 1 OCHOBaHWU No bpeHcTeny. Knaccudgomkaumsa KMCnoT n OCHOBaHWI
bpeHcTena.

17. YpaBHeHue bpeHcTena v ocHOBHble CnencTeuns U3 Hero. Hegoctatku Teopun bpeHctena.

18. CBoWicTBa NPOTOreHHbIX, MPOTOUbHBIX U aMGOUMPOTOHHbIX PACTBOPUTENEN.

19. CBoWicTBa opraHMyecknx pactTsopuTenein: HuBenupyouwee 1 gugdepeHunpyolee oencrsme.
20. KoHcTaHTa aBTONpOTONM3a 1 €e CBSA3b C KOHCTaHTaMn KUCNOTHOCTM M OCHOBHOCTU COELAMHEHWIA.

21. 3aBUCMMOCTb CBOWCTB OpPraHN4eckmnx pacTBopuTenein oT ANaneKTpuYecKom NpoHMLAEeMOCTM 1
Apyrnx napameTpos.

22. AHanuTn4yeckoe NpUMeHeHNe HEBOOHbIX pacTBopuTeneir. PaccMoTpute Ha KOHKPETHBIX
npumepax.

23. Pacyet pH B HEBOLHbIX pacTBOpax.

24. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakunm Kak CaMbllA CNTOXHbIA TUN peaKqu7|, NCMoJib3yEMbIX
B aHa/INTUYECKON XNMUN.

25. KoHcTaHTa paBHOBECUA N HanpasneHne OKNCNMTeNnbHO-BOCCTAHOBUTENbHbIX peaKumm.

26. PeanbHbli (cpopMaanbM) N CTaHOapTHble NoTeHunalbl OKUCITNTENbHO-BOCCTAHOBUTENbHbIX
CNCTEM.

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

28. OCOBEHHOCTU COMPSAXEHHbBIX Y MHAYLMPOBAHHbIX peakLmii.

29. AsTOKarannTnyeckmne peakumm Ha NnpuMepe peakunumn mexay nepmaHraHar- n okcanaT-moHamu.
30. OkMcnMTENbHO-BOCCTAHOBUTENbHBbIE PeakLMM B HEBOOHbIX Cpenax.

31. Buabl KOMMNNEKCHbIX CoeanHeHniA, 0bpa3oBaHne KOMMIEKCHbIX COeANHEHWIA, UX YCTOMYMBOCTb U
32BUCMMOCTb YCTOMYMBOCTM OT Pa3nnyHbIX PakTOpoB. Xenartbl 1 UX posib B aHANNTUYECKNX
onpeneneHnsx.

32. MexaHu3mbl peakunn obMeHa nuraHaoB.: accounatmBHbIN, oUccouMaTUBHbIN. PaCTBOpI/ITeﬂb B
ponn nuraHoa.

33. Teopun, 06BSCHSIOWME MEXAHN3M 0OPa30BaHUS KOMMNEKCHbIX COeAVHEHWIA.
34. XecTkme 1 MArkme KMcnoTbl 1 OCHOBaHMUS, PSAabl OTHOCUTENbHON XECTKOCTU N MATKOCTH.
35. MeToabl onpeneneHns KOHCTaHT YyCTONYNBOCTM.

36. KnHetnyeckme MeToabl aHannaa u peakuunun, nexaiwimne B nx oCHoBe. Yto Takoe MHONKATOPHbIE
peakunm n NtHONKaTopHoe BELWECTBO?

37. B 4yeM pasHuua Mexay KatanMTU4eckMMmn n KNHETUYECKUMIN peakunsaMm?

38. Cnocobbl onpeneneHns CKOpocTu peakumii, MONeKynspHOCTb U MOPSAOK peakuui,
KpyroobopoTHOE Yn1cno.

39. Knaccupukaumsa KMHETUYECKUX METOLOB aHaNnaa.

40. OnpepeneHne cogepxaHuns BewecTsa No KNHETUYECKMM AaHHbIM. [1poBeante
COMOCTaBMUTENbHYIO XapakTepPUCTUKY padHbIX MOOX0A0B, NCMOMNb3YEMbIX OS5 ONpeaeneHns BewecTs
N0 KNHETUYECKNM OaHHbIM.

41. KatanMmeTpnyeckoe TUTPOBaHWUE: CyWHOCTb U aHaNIMTUYECKMNE BO3MOXHOCTH.

42. PasBunTne b1noaHannTU4eckom XMMnmM - 0aHa U3 COBPEMEHHbIX KOHLENUMIA pa3BuTus
aHanUTN4YeCKon XMMNUN.

43.0c0b6eHHOCTN (hepMEHTATUBHOM KMHETMKIN 1 0ePMEHTa Kak kaTanuaatopa. AHanMTn4eckoe
NPUNOXEHNN

44.Tvnbl N MEXaHN3Mbl MHIMONPOBAHNS DEPMEHTOB.
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45. OnpepneneHne cybctpatos, UHIMOMTOPOB M aKTMBATOPOB DEPMEHTOB, aHANUTUYECKUE
BO3MOXHOCTM.

46. lNyTn ynpaeneHns pepMeHTaTUBHbIMU peakunsMn.

47. dapMakoKnHeTVKa 1 ee poib B BOMEANLIMHCKMX NCCNEeA0BaHUSIX.

48. CywWHOCTb UMMYHOXMMNYECKOrO aHanmsa.

49. AHTUTENA, aHTUrEHbI, ranTeHbl, KOHbOraThbl.

50. BapraHTbl IMMYyHOXMMMYECKOrO aHannaa.

51. IMMyHObepMEHTHbIN aHann3 n pepMeHTbl-MeTku (MapKepsbl).

52. OCOBEHHOCTU XMMUYECKUX peakLMii, nexallmnx B OCHOBE TECT-METOA0B.
53. OTnnunTenbHble 0COBEHHOCTUN TECT-METOA0B OT OPYrux METOO0B aHann3a.
54. SkcneprnMeHTanbHoe BOMNOWeHNe TecT-MeTon0B.

55. Nicnonb3oBaHune katanutnyecknx (oepMeHTaTUBHbIX) NPOLIECCOB A5 pa3paboTkm
TeCT-MeTo40B.

56. PassnTue BHenabopaTopHbIX METOLOB aHanM3a - ele o4Ha KOHUENUMs pasBuTMs COBPEMEHHONA
aHanUTN4YeCKon XMMNUN.

BEVMNETbI 019 MMCbMEHHOW PABOTDI:
Bunert 1.
1. B yem HepocTaTku Teopumn AppeHunyca?

2. Kakve cBoiCcTBa OpraHnN4eCcKnx pacTeopuTenein NCrnonb3yoT Npu TUTPOBAHUN KUCOT U
OCHOBaHWN?

3. I'quemy OKUCNNTENbHO-BOCCTAHOBUTENbHbIE peaKUuN CaMble CNOXHbIE N3 BCEX peaKLlMVIZ
NoKaXuTte Ha npuMmepe peakumn Mexny okcasiat-moHOM 1 nepmMaHraHaToMm.

BUNETbI ONs KOHTPONbHOW:

Bunert 1.

1. Knaccundpukaums MetonoB aHannTMYeCKOn XMMuu.

2. Npuseante npuMepbl KATUOHHBIX N @aHWOHHbBIX KACOT M OCHOBaHUIM No bpeHcteny.

3. AHannTnyeckmne BO3MOXHOCTN HEBOAHOrO OKMCNNTENbHO-BOCCTAHOBUTENBHOIO TUTPOBAHUS.
4. OcobeHHOCTN hapMakoKUHETUKN

5. HaHopaamepHOCTb BewecTBa U BOMNPOCh! XMMMUYECKo 6e30nacHOCTH.

Buner 2.

1. Mpobnema cTaHOapTHbLIX 06pa3uoB

2. BnuaHue pactBoputenei Ha CBOMCTBa COeAUHEHNI.

3. Vicnonb3oBaHue pasnuyHbIX peakuunii B TECT-MeToaax.

4. VIMMyHOCEHCOpPbI N NX aHANUTUYECKNE BO3MOXHOCTMW.

5. 3aBncmmocTb "0o3a-adodekT"” oNsg TOKCUYHbIX COeANHEHWIA.

BONPOCHI 019 KOHTPOTIbHOW TOYKW:

1. MNMepeuncnmte Hanbonee onacHble TOKCMYHbIE HEOPraHNYECKNE U OPraHNYyeckme CoeanHEeHNS.
2. Kakvm 06pa3oM NocTynatoT TOKCMYHbIE COEANHEHNS B OKPYyXatoLyto cpeay?

7.1. OcHOoBHas nuTeparypa:

1. OcHOBbI aHanMTN4Yeckoin xmmmn: B 2 kH.: KH. 1: Obwwme Bonpocsl; MeToabl pasneneHns: Y4ebHuk
nns By3os /[opn pen. 3onotosa tO.A. N3a. 3-e, nepepab., non. Knaccmyeckuin yHMBepPCUTETCKUIA
y4yebHnk M.: Boicwas wkona, 2004 -358.
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2. OcHOBbI aHanuUTMyeckom xmmmn: B 2 kH.: KH. 2: MeToabl XuMnyeckoro aHanusa: Y4ebHuk ong
By30B /INoa pen. 3onotoea tO.A.). N34. 3-e, nepepab., gon. Knaccmnyeckuii yHUBEPCUTETCKUIA
y4yebHmk M.: Bbicwas wkona, 2004. - 346 c.

3. AHanntuyeckas xumus. MNpobnembl n noaxoasl / MNon pen.P.KenbHepa, B 2 7. M.: Mup,ATC,
2004.- 608 n 728 c.

7.2. JlononHuTenbHasa nuteparypa:

1.MaiicTtpeHko B.H. n gp. 9konoro-aHannTnieckmnini MOHUTOPUHT CynepTOKCUKHTOB. M.: Xumns, 1996.
2.Jlypbe 10.10. AHanuTnyeckas XmMms NPOMbIWNEHHbIX CTOYHbIX BoA. M.: Xumusa, 1984.

3.AHann3 06bekToB okpyxatowei cpenbl. / MNon pen. P. Connsicn. M.: Mup, 1993.

4.06beKTbl OKpyXatoLein cpelbl U UX aHaNMTUYECKMA KOHTPONb. B 2-x kHurax / nog pea. T.H.
LexosuoBon, KpacHogap:ApT-Ocpuc, 2007

5.WnwuryH O.A., 3onotos K0.A. VloHHas xpomatorpadcous. M.: MY, 1990

6.Pynakos O.b., Boctopros V.A., ®epnopos C.B., dununnos A.A., CenemeHes B.®., lNpuaoaHues
A.A. CnyTHUK xpomaTorpaducta. Metoabl XnMIOKOCTHOM XxpomaTorpadun. BopoHex: Bogonen, 2004.

7.Kpacukos B.[1. OcHoBbl nnaHapHoi xpomatorpadgommn.C.-M6.: Xummnspar, 2005.

8.NleswwH J1.B., Caneuknin A.M. OnTrnyeckne MeTodbl NICCNeLOBaHNSA MONEKYNSPHbIX cucteMm. Y.1
MonekynapHas cnektpockonus. M.: U3n-so MY, 1994.

9.13.Opyros K0.C., PoanH A.A. azoxpomarorpaduyeckas ngeHtugunkaumsa sarpsasHeHnii Bos3ayxa,
BoAbl 1 NoyBbl. [1pakTuyeckoe pykosoncteo. C.-M1.: Tesa, 1999

10.CoHusicn P. n op. AHann3 Boabl: opraHn4yeckne Mukponpumecu. NpakTnyeckoe pykoBOACTBO.
C.-M6.: Tesa, 1995.

11.MeTtoabl aHann3a nuwweBbIx NPOaykTOB. [Mpobnembl aHanuTnyeckon xummn. / Mog pen. HO.A.
Knsuko, n C.M. benexbkoro. M.: Hayka, 1988.

12.MeTobl aHanM3a Yy>XepoaHblX BEWECTB B NMLEBbIX NpoaykTax. COOpHMK HOPMATMBHbIX
matepuanos. M., 1994.

13.Kapnos t0.A., CaBoctuH A.l1. MpobonoarotoBka B akonorndeckom aHanmae. M.:buHom, 20083.

14.BynHukos IM.K., MaictpeHko B.H., Bacenes M.P. OcHOBbI cOBpeMeHHOro anektpoaHanuaa. M.:
Xumns, 2001.

15.MNepec-benanto ., Cunbea M. KuHetnyeckne metoapl B aHanmtuyeckon xumun. M.: Mup, 1991.
16.Lepddens K. CtatncTtuka B aHanutnyeckom xmmmn. M.: Mup, 1994.
17.Wapadp M.A., InnmaH [.J1., Koanbckn B.P. XemomeTtpuka. J1.: Xumunsg, 1994.

18.XmenbHuukun P.A., Bpoackuin E.C. Macc-cnekTpoMeTprs 3arpsa3HeHUn oKpyxarowein cpefbl.
M.: Xumuns, 1990.

19.136paHHble Tpyabl kKadheapbl aHannTu4eckor xummm CankT-lMNetepbyprckoro rocyaapCcTBeHHOMo
yHuBepcuteTta 1983-2008 r. C.-lNeTepbypr, 2008. - 378 c.

20. Xummnyeckune metoabl BHenabopatopHoro aHanmaa / Mog pen.t0.A.3onotoea. T.13. M.: Hayka,
2010 - 563 c.

7.3. UHTepHeT-pecypcChbl:

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

Bupaeoknunbl No TOHKOCNONHOM Xpomartorpadgum - www.chromatogramma.ru/node/109

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

ObpasoBatenbHble pecypchbl M0 aHANUTUYECKO 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
OnemeHTbl 6oNbLWO Hayku - http://elementy.ru/chemistry
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8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMIUHBI/MOAYNS COrNAacHO YTBEPX.OeHHOMY
yuyebHOMY nnaHy

OcBoeHune ancumnaunHbl "CoBpeEMEHHAN aHaNNTUYECKas XMMUS 1 XUMUYeckas 6e3onacHoCcTb"
npeanonaraeT NCNOMb30BaHNE CNeayoLero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €NHON CUCTEMON ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboin Buaeo n ayamno
NHpopMauuu, NoyYeHNs 1 nepenaymn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEeONIAHOM ayAUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMBI, a TAKXe MHTEPaKTMBHOM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens BnsieTCcs KNo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NIEKLMM, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HUX POPME C MPUMEHEHUEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHaa ayautopus Takxke ocHaleHa WupPOoKOronoCHbIM
LOCTYNOM B CETb MHTEpPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

YyebHo-MeToAMYecKasa nutepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHg", [OCTyn K KOTOPOI NpefoCTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnuoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl 4151 BY30B C
ycnosuem 06s3aTeNbHOro cobnoAeHNs aBTOPCKUX U CMeXHbIX npas. KHuradoHp obecneynsaet
WWMPOKWIA 3aKOHHBIV [OCTYN K HeobXoauMbIM Ansi o6pasoBaTtenibHOro NpoLecca N3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsSM HOBbIx P OC
BIMO.

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO n y4ebHbIM NnaHoM no
cneumanbHoctn: 020201.65 "PyHoaMeHTanbHag 1 NpuknagHas xumMmna" n cneumannsaunm
HeopraHunyeckas xumms .
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ABTOpP(bI):

Wanpaposa J1.I.

S 201 __r.
PeueH3eHT(bl):

byaHukos IM.K.

v 201 __r.
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