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Pabouast mnporpamMma paspaGoTama B COOTBETCTBHH ¢ TpeGOBaHUSIME DenepalibHOTo
FOCYNIapCTBEHHOrO 00PA30BATENLHOIO CTAHAAPTA BBICIIEr0 0OPa3OBAHMS 110 HATIPABICHHEO
noarorosku 04.06.01 «XuMmudeckue Hayku» W Ha OCHOBAHMH Y9IeOHOTrO IUIAHA OCHOBHOM
o0OpazoBaTebHOM TIporpamMMel 110 Hanpapieruio 04.06.01 «Xumuueckue HayKu», npodusn
02.00.02 «AHanuTHYECKAS XUMUSY,

CocraBurenu:
73
Y 7~ Temepnamen 3ayans AXJIOOBHY, HOKTOp XHMHYECKHX HayK,

3aBEYIONIHI @enpoﬁ AHAIMTHYECKOH XUMHHU

o
LA [Tounnox TaresHa boprcoBHa, KAHAHAAT XHUMHUYECKHX HayK, JOLEHT
ka(erpsl aHATHTHYECKOH XHMHH.

Pabogast nporpamMma paccMOTpeHa M yTBEp)KICHA HA 3aCeaHHH Kadephl aHATHTHIECKOI
xumuH 06.05.2019 r. npoTtoxon Ne 6.

3aBeyromuii Kadenpoii
AHANUTHYECCKOM XUMHH, ~ /_//)/ -
JI.X.H., Ipodeccop e 7 3.A. Temepnarues

" / p

Pabouas nporpamma omobpena Ha 3acenanun yuebHO-MeTOAMYeCKOH KoMuccrn (pakynbreTa
XUMHH U BBICOKHX TexHonorui 16.05.2019 r. nporoxon Ne 6.

[Mpencemarens YMK
(pakynpTETa XMMHUH W BHICOKHX TEXHOJIOTHIT, _
K.X.H., JTOLEHT S T.I1.CropoxeHko




1. ]_leJIH M 3a1a4H OCBOCHHH AHUCHHUIIIHHDBI

lenbio  yuebHOH JMCHHIUIMHBL (AHATMTHYECKAs XUMHUA»  ABJACTCA  M3YHCHHC
ACIIMPAHTAMH ~ COBPCMEHHBIX ~ TEHJCHIHMH M NEPCHCKTHBE  PasBHTMI COBpPEMEHHOI
AHAIMTHYECKON XMMUH, HOBBIX MOJXOOB K IIOCTPOEHHIO M ONTHMHU3AIMH aHATUTHHCCKHX
cxeM, a Take (GOPMHUPOBAHHE 3HAHMA W YMEHHH, TO3BOJISIONHX pazpabaTeIBaTh
METO/I0IOTMYECKHE OCHOBEI YCTAHOBIICHHS! COCTABa ¥ CBOHCTB PA3JIMIHEIX 00BEKTOB
OcHOBHBIMH 32JaYaMHU Kypca sBJISIIOTCH:

— 03HAaKOMIJICHHE acCHHpaHTOB C COBPEMECHHBIMH HHCTPYMEHTAJIbHBIMA METOAAMH
PII[CHTH(I)HK'&LIHH U KOJWYECTBEeHHOH OIEHKH KOMIIOHEHTHOI'O cocraBa 0OOBLEKTOB;
aKTyaJlbHbIMH HpO6JI€MElMH U NEePCICKTHBAMH Pa3BHTHA aHAJUTHYECKOM XHMMUH KaK HAYKH;

— YCTAHOBJICHHC obnacrei MIPaKTHYECKOTO PHUMEHEHH OTJEJILHBIX METOIO0B
MCClIe/IoOBaHMI U aHalu3a.

2. MecTo auenummusl B crpykrype OOII BO

JlucruIuiMHa  «AHATHTHYECKAs XHMHA» ABISCTCH 06s3aTEILHON  JIMCIHITIMHOM
BapUATMBHON dacTH OOIIeHAyIHOTO LHKITA yuyeGHOTO TIaHa OCHOBHOH 06pasoBaTenbHOU
IporpamMMbl 10 HAIPABICHHIO IMOArOTOBKH 04.06.01 «Xumudeckne HayKm», Hpopuib
02.00.02 «AHanuTHUECKAS XUMH.

3. TpBGOBﬂHHﬂ K pe3yjbTaTaM 0CBOCHUA cogepKaHuA THCIHILIHIE]

B pesynprare H3ydeHHs Kypca ¥ aCIUPaHTOB J0JDKHA GBITh BBICTPOEHA CHCTEMA 3HAHUIT
0 COBpPEMEHHBIX (U3MYECKHX M (QU3UKO-XHMHHUECKUX METONAX aHaIH3a, chopMHpOBAHO
yMEHHE TPHMEHSITH MHCTPYMEHTAILHBIC METO/IBI M CPE/CTBA JUIsS PELICHHA AHATTMTHIECKHX
sajad. B pesyiprate OCBOCHHS NAHHOH JUCIHTUIMHEL aCTIHPAHTRI 10JKHEL:

3HATD:

- 6HBOBYIO TEPMHHOJIOTHIO, OTHOCAIIYIOCS K COBPEMCHILIM AHAITUTHYECKHM
MeToJaM; COCTOSHHE BOIIpoca B I’ICCHC}IYGMOFI O6JI&CTI/I, HEPEIICHHbIC aKTyaJIbHBIC 3ada4vu M
HNEPCIEKTUBHEIC CII0CO0ORI UX pemenus

- BO3MOMHOCTH, OTrpaHHYICHHI H obmactu NpaKTHIECKOTO IPUMEHCHH S OTACIIBHBIX
COBpPEMEHHBIX METO/IOB HCCJIefoBaHK W anallnu3a.

YMern:

- HCIONB30BAaTh HA IIPAKTHKE OCHOBHBIE TNPUHIUIBI, TEOPHH M KOHIEHIIMH
COBPEMEHHOI aHATHTHYECKOH XHMKH;

- VUMTHIBATH AKTyalbHBIE NPOONEMBI M TCHICHIMH pPasBUTHI MEPCHEKTHBHBIX
HayYHBIX HAIIPABIECHHI pPa3BUTHS COBpPEMEHHON aHAIATHYECKOH XUMHH;

- BLINOJIHATH IIMAHUPOBAHME OKCIEPHMEHTA B IENAX ONTHMH3AINUH MCETOMMKH
aHani3a, OCYIIECTBIATE BEIOOD IleneBod PyHKIHN 1 Haubosee 3HAURMBIX I Hee (DaKTOPOB.

Baagers:

- COBPEMEHHLIMH  MHCTPYMEGHTAILHBIMH ~ METOLAMH ureHTHQUKAIMN
KOJIMYECTREHHOMN OLEHKH KOMIIOHEHTHOTO COCTaBa O0BEKTOB;

- HaBBIKAMH Pa3pabOTKH CXEM aHallM3a Pas3IMIHbIX BEIICCTB H MATCPHAIIOB.

_OCHOBHBIMH METOJIaMH, crocobaMu W  CpPeAcTBaMM  IMOJYYCHHs, XpaHCHHI,
rnepepaboTKH HHGHOPMAIIHUH,

4. Hepeuens (oPMUPYEMBIX KOMIETEHIUI 1 3TANbI MX POPMUPOBAHMS



B xone wusydyeHHd JIHCITUIIIIHHBI

CIIEIYIOIIAE KOMITETCHIIHH:
npogeccuonalblivle:

KOHIIETIIHHA COBpGMeHHOﬁ AHAJIIUTHYECKO

- 3HaHHMEe H YMEHHC HCIIONB30BATE Ha MPaKTHKE OCHOBHBIC TIPUHIIHIIBI,
 XUMUH, crIocoOHOCTE K CHCTEMHOMY MBIIIIICHHU IO

(ITK-1);

obuenpogheccuonanbHbie.

JCATENLHO
COBPEMCHHBIX METO/10B HCCIenIOBaHuI H IfIH(bOpMaH,HOHHO—KOMMYHHI(aLIHO

- CIOCOOHOCTH

(OTIK-1).

Pacmudposka KOMNETEHIHIl B COOTBETCTBHN € KA

o6pazoBaTeJbHOI MPOrpaMMeI:

CaMOCTOSATCIBEHO

OCYILECTBIATE

«AHQTATHYECKAs XHMHS» ACIHPaHT MPHOOPEeTaeT

TEOPHH H

Hay4HO-HCCIIEN0BATEIBCKYTO
¢Th B COOTBETCTBYIOMIEH HpO(peCCHOHaanOﬁ obacTH ¢ HUCIIOJB30BaHHEM
HHBIX TEXHOJIOTHIMA

pTOii KOMIIeTeHIuii OCHOBHOM

No Unneke | Comeprxanue B  pesynbraTe  H3ydeHHs  y4eOHOM  JMCLMIUTHHEI
n_n xoMIeT | kommereHuy (Mad | 00y4arouUecs N0JDKHDI
| ennuu | e€ gacTn) 3HATH yMeTh BJIAJIETE
1 TIK-1 FOTOBHOCTD OCHOBHBIC YUYHTLIBATH HaBBIKAMU
UCITOIB30BaTh HA METO/JIbI 0c0OEHHOCTH XHMHYECKOTO
MpaKTHKE HAY4IHO- IPOBEACHHS DKCIIEPUMEHTA,
OCHOBHBIE HCCJIEN0BATENBC | IKCHEPTHBIX OCHOBHBIMH
TIPUHIAIIBL, TEOPUK | KOH HCCIIeIOBAHMIT 1711 | METOJIaMH
M KOHLIEIIIHI NEeSTENBPHOCTH, | PA3IMYHBIX TPYNIT | TOTYUCHHS 1
COBpPEMEHHOH OCHOBHEIE 00BEKTOB; oOpaboTku
AHAJMTHUECKOH COBpPEMEHHBIE BBIIIOJIHATH pe3ynbTaToB
XUMHH, METOJIbl aHAJIN3a | AHATHTHYECKHE aHaJiu3a,
CII0COOHOCTB K ¥ OCHOBHBIE TIPOIEAY Pl H HABBIKAMH
CHCTEMHOMY HATIPaBJICHHS pacyeTsl 1o BBIOODA
MBIIUIEHHIO pazBUTHSL pe3yjbTaram METOIOB H
COBPEMEHHOM aHaIN3a, Cpe/cTB
AHAJIMTHYECKOH | IPOM3BOJMTE HX peleHus 3a1a9
XHMUH, CTATHCTHUECKYIO HCCIIeIOBAH U,
06paboTKy; npeacTaBIeHns
UHTEPIPETHPO-BATH | MH O
pe3yJIbTaThbl METOJI0JIOT I
aHaIM3a TIpOBEIEHMA
SKCIEPTHRIX
HCCIIe/[0BaHUI
JUIs Pa3IUYHBIX
rpyni 00BEKTOB
M 3HaYCHHHI
XUMHAYECKON
JKCTIEPTH3EI B
obecreyenun
9KOJIOT MYECKOH
6e30macHOCTH
2 OI1K-1 | ciocobHOCTh OCHOBHBIE MPUMEHATE METOAMH
CaMOCTOSTENLHO TIpaBHJIa H OCHOBHBIE [IpaBHJIa | HAYYHO-
OCYITECTBIIATE METOBI M METOJIBI HAYUHO- | HCCJIe/I0BaTE)Ib-
Hay4HO- HAY4IHO- HCCIEN0BATENBCKO | CKOH
HCCIIEIOBATENBCKYIO | MCCIENOBATENbC | H JESTEeNbHOCTH ¢ | ACATCIBHOCTH o
JIeATENBHOCTE B KOH HCITOJIB30BAHHEM HCIIOJIB30Ba-
B COOTBETCTBYIOIIEH | IesTesbHOCTH C | HHQOPMAIMOHHO- | HUCM




No Wunexe | Conepikanue B  pesynprare  H3y4YCHHs yueOHOM m{cumnnnﬁm
- KOMIIeT | kommeTeHIMH (M | oDyvarontuecs AOIKHBL
AT eHIUH | €€ "acTu) 3HATH yMeThb BJIAJIETH
po()eCCHOHATBHON | HCTIOJIB30BAHHE | KOMMYHHUKAIMOHH HH(pOPMAIHOH-
ob1acTH ¢ M BIX TEXHOIOTHH HO-KOMMYHHKa-
HCIIONB30BAHUEM HH(QOpPMaLHOHH [IHOHHBIX
COBPEMEHHEIX o- TEXHONIOTHI
METOJIOB KOMMYHHKAIIHO
HCCIIEN0BAHUA H HHBIX
uH(pOpPMaLHOHHO- TEeXHONOTHH
KOMMYHHKAITHOH-
| HBIX TEXHOJOTUH
ILianapyembie Pe3yJibTaThl 00y IeHus], XapaKTepu3yIonue pPe3yabTAThI, ITAIBI
(opMupoBaHus KOMIETEHIMA 1 KPHTEPHI HX OLEHHB A
YpoBHH T
(popMHpOBaHU 3HaeT Ymeer Brmaneer
KOMITETEHIIH I
LK - 1: criocoGHOCTD HCITONB30BATh Ha TIPAKTUKE OCHOBHBIC TTPHHIHIIBL, TCOPHH H KOHICITIHIN
COBpPEMEHHON aHAIMTHYECKOH XHMUH, CII0COOHOCTD K CHCTEMHOMY MBIIIJIEHHIO
[Toporosaii (hparMeHTapHbIC YaCTHYHO OCBOEHHOE B I[€JIOM YCIIEIIHOE, HO
3HAHHA OCHOBHBIX yMEHHE aHAIIM3HPOBATH He CHCTEMATHUECKOE
IPUHIIKIIOB H albTePHATUBHEIE MPUMEHEHHE
[IOIXOJ0B B BapHaHThl PEIICHU peJ/ICTaBIEHHH 0
peanu3anun HccllenoBaTEbCKHX 1 METOJI0JIOTHH
KOHKPETHBIX METOJIOB | IIPAKTHYCCKHX 33181 1 MIPOBE/ICHHS
AHAITH34 BEIIECTB U OLIEHHBATH OKCIIEPTHLIX
MaTepHAJIOB TOTeHIHATbHEIE JCCIIENOBAHHM UL
BBIATPHILIH/TIPOUT PHIIIH pa3MUYHBIX TPYII
peanu3anuu 3THX 00BEKTOB B 3HAUEHUH
BapUaHTOB XUMHYECKOH
3KCIIEPTU3EL
bazorsii c(h)OpMHPOBAHHEIE, HO | B L[EJIOM YCIIEIIHBIC, HO B IIEJIOM YCIIEIIHOE, HO
copepKanue coJiepKalliie OT/eNbHbIE | COACPIKAIICe
OT/IeNbHEIC ITPOOEIIbI npoOenbl aHaJIn3 OTENbHbBIE TTPOOEINLI
3HAHHUS OCHOBHBIX aNbTePHATHBHAIX IIPUMEHEHHE
MIPUHIUIOB U BAPHAHTOB PEILEHHS IpEICTABIEH I 0
[IOJXO0I0B B HCCIIeNOBATENBCKAX 33724 | METOI0IOTHH
peanu3anun 1 OICHKA NTOTEHIIHANBHBIX | IIPOBEICHHUS
KOHKPETHBIX METOJIOB BBIMIPHITIECH/TPOUTPEILIEH | SKCIIEPTHEIX
aHaJIA3a BeIecTB U peanu3alyy THX HCCIEe0BaHM IS
MaTepHaJIoB BapHUAHTOB Pa3NMHUYHBIX TPYIII
0OBEKTOB H 3HAUCHUHU
XUMHUECKOH
9KCIIEPTH3BL
[loBbiuennsii | cpopMupOBaHHBIE chopMHpOBaHHOE yCIIEIHOE IIPUMEHEHUE
CHCTEMATHYECKHE yMeHHE aHAJIM3HPOBATE IpeCTaBIEHHUI O
SHAHU OCHOBHBIX allbTePHATHBHBIE METOI0I0THH
TIPUHIMIIOB X BAPHAHTHI PEIICHUS IPOBECHHS
[IOIX0JIOB B HCCIIE0BATENBCKHX U 9KCTIEPTHBIX
pea3alyu [IPAKTHYECKHX 33124 1 HCCJIeJOBAHUE [T
KOHKPETHBIX METOMOB | OLICHUBATh Pa3NUYHEIX TPYIII
AHAIM3a BEIIEeCTB U MOTeHIHANLHBIE 00BEKTOB




YposHH
dbopmupoBaHus 3HaeT Ymeer Bnageet
KOMITETEHIIHH
MaTepHaJIOB BBIATPHIITH/TIPOHT PHILITH
peagu3anu 5THX
OIIK-1 - crnocoOHOCTH, — CAMOCTOSATENBHO — OCYLUECTBIATH — HAaYy4YHO-HCCICNA0BATC/ILCKYIO

JeATCIIBHOCTE B o0JIacTH TOJUTHYECKHX HAayK

W PEruoHOBELEHHA C HCIIOJIL30BaHHEM

COBPEMEHHBIX MECTOIOB HCCIIeJ0BaHHuA 1 I/IH(I)OpMaI_U/IOHHO-KOMMyHHK&HI/IOHHLIX TEXHOJIOTHH

IToporosslii HMEEeT HEKOTOPbIE B I[€JIOM YCIIEIITHO OTHENILHBIMA METOAMH
3HaHus 00 OCHOBHBIX | MPUMEHSAET OCHOBHBIE Hay4YHO-
PaBUIIaX H METOJaX MpaBuJia ¥ METOJIbI HCCIIE/I0BATEILCKON
HAy4HO- Hay4HO- [EeATENLHOCTH ©
HCCIIeIOBATENLCKOM HCCe0BaTeNbCKOM HCIIOJIL30BaAHUEM
JIEATENIBHOCTH C JIeSITelIBHOCTH C HH(OPMAITHOHHO-
HCIIOIB30BAHHEM HCIIOJIE30BAHUEM KOMMYHHKaIHOHHBIX
uH(pOPMAITMOHHO- HH()OPMAaIHOHHO- TEXHOJIOTHH 1O
KOMMYHHKaIlHOHHEIX KOMMYHHUKaIHOHHBIX npoduio
TEXHOIOTHH TEXHOIOrH

ba3oBEIit umeeT chOPMHPOBAH- | IPUMEHSATE OCHOBHBIC HaBbIKAMH IIPUMEHEHHSI
HblE, HO COIEpIKale | IpaBHiia i METOJbI OCHOBHBIX MIPABHUII H
OTJIETBHDBIE POOeNbl B | Hay4YHO- METOHAO0B HaydHO-
3HAHUSAX 00 OCHOBHBIX | HCCJIEMOBATEIECKOM HCCIIENOBATENBCKON
MpaBHIax ¥ METOHAx NESITENIEHOCTH C JIEATEILHOCTH C
HAYy4HO- HCIIONB30BAHUEM HCIIONL30BaAHHUEM
HCCIIEmOBATENBCKON nH(pOPMALIOHHO- HH(OPMAITHOHHO-
JIEATEIIBHOCTH C KOMMYHMKaLlLOHHBIX KOMMYHHKAIHOHHBIX
HCIIOJE30BAHHUEM TEXHOJOIHH TEXHOJIOTHH TI0
HH(OpPMaLHOHHO- HanpapJIeHUIO
KOMMYHHKaITHOHHBIX IIOATOTOBKH
TEXHOJIOTHH

[loBblmeHHbIH | uMeeT cHOPMHPOBAH- | YCIELIHO IPHMEHATD yCTIEIHBIMU M CHCTEMA-

HBIE U
CHCTeMaTHYECKHeE
3HAHHS 00 OCHOBHEIX
IIpaBHJIaX U METOAAX
Hay4HO-
HCCIIeqOBATEILCKOM
JEATEIIEHOCTH C
HMCIIOIB30BAHUEM
uH(OpPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TeXHOJIOTHH

mpaBuiia ¥ METOJIbI
Hay4HO-
HCCIIEN0BATENBCKOM
JIeSITEIbHOCTH C
HCIIONB30BAHUEM
HUH(pOPMaIOHHO-
KOMMYHHKALTHOHHBIX
TEXHOJIOTHH

THYECKMMH HABBEIKAMM
TIPUMEHEHHs] OCHOBHBIX
TIPaBUJI B METOIOB
Hay4YHO-
HCCIIEN0BATEILCKOM
JIEATCIEHOCTH C
HCIIONIL30BaAHHEM
uH(pOpPMAHOHHO-
KOMMYHHKaITHOHHBIX
TEXHONIOIHA 110
HaIpaBIICHUIO
MMOJITOTOBKH

5. CojepskaHue U CTPYKTYPA THCUHIIHHB




5.1. Copepskanue pasaenaos qHCHHIITHE]

HaumenoBanue
pasgena

Conepxanue pasjena

®opma
TEKYLIEro
KOHTPOJIS

— ]
Paspaborano ¢

ydacTHEM
pecTaBUTEIIeH
paboroarench

2

3

4

AHamuTHYECKIH
LUK U CTaalH
aHanM3a

Oprasu3aiis aHaIuTHICCKOT0
KOHTPOJIS, KalpoBoe
obecneyenue. Beibop merosa u
cXeMBbl aHAIIM3a, TOArOTOBKA
npoOBl, IOy YEHHE
AHAJIUTHYECKOH (OPMBI.
BelecTBeHHBIH aHaIH3.
M3mMepeHie aHaIuTHIECKOT0
curnaina, o0paboTKa pe3ybTaToB
U3MEPEHHIT, ONTUMH3ALMS CXCMBI
aHaJn3a, J0Ka3aTeabCTBO
IIPABHILHOCTH PE3YJILTATOB
ananmu3a. MeTpoJIorHIecKoe
obecrieueHre KOJTUIeCTBEHHOTO
XMMHYECKOTO aHaJIH3a.
XeMOMETPHKA.

CobecenoBa-
HHUE

[JIATH no
{01010)

CriekTpalibHBIC
METO/IBI aHAJIH3a

Kraccudukarys criekTpaibHbIX
METOJOB aHaNu3a. ATOMHAs 1
MOJIEKYJISIpHAS CIIEKTPOCKOIHS,
DMHCCHOHHBIE H
abcopOLHOHHBIE METO/IEI
aHajM3a. JHEPrusa U3JIyUYeHUsL.
AroMno-abcopOLuonHas
criekTpoMeTpHs. MeTton
XOJIOJIHOTO TIapa U THJIPUIHBINA
MeTOoBl. PeHTTeHOBCKUE METO/IBI
ananm3a. O)e-CleKTPOCKOITHSL.
KonebarenpHast CIEKTPOCKOIHS,
KP-criekTpocKOnus.
TeoperuyecKkue OCHOBEL,
aHAJUTHYCCKHE XapaKTEPUCTHKH
u npuMenenne. Pypne-
npeoOpa3oBaHHeE CIIEKTPOB.
JIIOMUHECIIEHTHBIE METO/IBI
aHanM3a, uX KIaccu(huKanus,
TEOPETHICCKHE OCHOBBI,
0cOOEHHOCTH U IIPUMEHCHHE.

D¢ ekt Imonsckoro.

CobecenoBa-
HHUC

Metoas! Mace-
CIIEKTPOMETPUH

MeToapl Macc-CIIeKTPOMETPUHN B
aHAIMTHUYEeCKOM Xumun. Macce-
CIEKTPOMETPHUS HEOPTAHUIECKUX
BeecTB. CriocoObl HOHH3ALUH U
cI10co0BI pa3feNIeHus
OCKOJIOYHBIX HOHOB (MarHUTHO-
CEKTOPHBIH, KBaJIPyIIONLHBIH,
BPEMSIIPOJIETHRIH, HOHHAS

Cobecenona-
Hye




noByuika). MI30TONHEIH aHams.
Macc-CeKTpOMET U
OpraHYecKHX BEIECTB!:
WOHM3AIMSL DJIEKTPOHHEIM
yIapoM, XUMHUECKast HOHH3Aus,
rosesas aecopOnus, HOHU3aus
npy arMoc(epHOM IaBJIeHIH H
ap. Macc-cekTpoMeTpsl ¢
NMBOIHON (HOKYCHPOBKOH.
Tanjemuasg Mace-
criexrpomeTpus. Macc-
CIIEKTPOMETPHUS HOH-
I[MKJIOTPOHHOTO PE30HAHCA C
dypoe-npeodpazoBaHACM.
3aKOHOMEPHOCTH (pparMeHTaluH
OpraHuveckKHuX MOJICKYI.
Obuapy)xeHHE ITHKa
MoneKynspHoro Hona., OCHOBEI
rPYIIOBOH HAEHTH(QUKAIHL.
CrieKTphbl HOHHBIX CEPHiA
TOMOJIOTMUYECKHX PSIZIOB.
O60061eHHBIE XapaKTEPHCTHKH
Macc-crexTpoB. MTeprnperanus
MacC-CIEKTPOB, CTPYKTYPHBIH
QHAJIH3, JIEMEHTHBIN aHaln3
OpraHHyuecKuX BeIecTs. I'azoBasd
XPOMATO-MACC-CIEKTPOMETPHS.
KuaxocTHAsS XpOMaTO-Macce-
CIIEKTPOMETPUS, HOHH3AIIMS
TEpPMO- H DIECKTPOPACTIBIIEHHEM.
KonuyecTBEHHBIH aHAIU3 B
METOJIe MacC-CIIEKTPOMETPHH.

MeTtobL

OTIpE IeNCHHS
CYIEPIKOTOKCHKAH
TOB

Kunerndeckue METO/IbI aHAIH3A.
MMyHO-XUMHYECKUT 1
(epMEHTATUBHBII METO/IBI
aHaausa. MeTo bl XpoMaTo-
MacC-CIEKTPOMETPHH.
Buonorngeckue METOALL
aHanu3a. TexHoIorus
CKPHHMHTA.

Cobecemopa-
HHE

Paguonornueckui
AHAIH3

AKTHBAITMOHHBIH aHAJIH3.
Paspemenue, TOYHOCTH,
anmaparypHoe oopMIIEHHE.
PajinoXHEMHYECKOE pa3ie/icHUE.
MeTo 1 U30TOIMHOTO pazdaBICHHS.
DeMEHTHBIH HEUTPOHHO-
AKTUBALIMOHHBIH aHaju3.

Cobecenosa-
HHE

MeTojibl
npoboorbopa u
1poOOIOAINOTOBKH

OO01mue BOopockl METOJIOB
npoboorbopa. OcobeHHOCTH
npobootdopa BoztyXa.
ITpo6ooTHop 1oYB,
pacTUTENbHBIX MATCPHAIIOB,
CHIPbs ¥ TTHIIEBBIX IPOJYKTOB.

Cobecenona-
oue




O61111€e BOIPOCHL METOIOB
pasiiokeHus. TexHuka
pasnoxeHus (pa3noKeHue
HarpeBaHHEM B Tase,
pacTBOPEHHE B JKH/IKOCTAX,
pa3IoKEHHe CILTABJICHIEM).
VCcTOIHUKY TIOTPEITHOCTEN TIPH
pazIoKEHUH BEIICCTB.
Murencuduxariys pasjioxKeHms,
apTOMAaTH3aIUs. Pasnokenue
BEIIECTB C YJACTHEM
XUMHYECKHX peakuuii 6e3
HM3MEHEHHs CTeIIEHH OKHCIIEHH
9IeMeHTOB. Pa3zioxeHue ¢
HCIIONIE30BAHUEM
KOMIIJIEKCOOOPasy FOIINX
BEIIECTB M HOHHUTOB, Pa3mojkeHue
MUHEPATBHBIME KHCITOTaMH.
Crnasnenne. Paciienienue
(epmenramu. [TuporuapoIus.
Pasnosxenne Metogom JloypeHca
CmuTa. MeTo/ibl pasjioKeHHs
oxucyienneM. OKHUCIeHHE
KHCJIOPOJIOM M 030HOM.
Kucnornoe oxucienue (a30THON
KHUCJIOTON ¥ OKCHJaMH a30Ta,
cepHOil KHCIIOTOM, CMECHIO
a30THOH B CepHOH KUCIIOT,
XJIOPHOBATON KHCIIOTOH H
XJIOpaTaMH, XJIOPHOH KHCIOTOMH).
OcofOeHHOCTH KMCIIOTHOI'O
PA3IOIKEHHUS [THIIEBBIX
npoaykToB. OKUCIEHHE
IEPOKCHIOM BOIOPOAA,
IIEPOKCOUCYIbPATOM,
IIEPOKCOKHCIIOTAMH.
DNEKTPONHTHUECKOE OKHCIIEHHE.
Oco6eHHOCTH aBTOKJIABHON
po6ONOArOTOBKH ITHINEBEIX
poIyKToB. MeToIBI
pa3JIOYKeHHs BOCCTAHOBIEHHEM.
BoccraHoBleHHE BOJIOPOIIOM HITH
aAMMHAKOM, yIJIEPOIIOM,
MeTannamu. pyrue MeToIsl
Ppa3JIoEHMs] BOCCTAHOBJICHUEM.
Ou3nvecKre METO/IbL
pasnodkeHus. TepMAIecKoe
pasnoeHue. Pa3nokeHue
OpraHMvecKuX COEMHCHUM
HCKPOBBIM Pa3psioM.
[mazMenHas JeCTPyKIU.
dotonus U paguonus. PoTonus,
KaK 9KCIIPECC-METO/]]




IIpoOOIIOArOTOBKH JKHIKHX
THINEBLIX TTPOLYKTOB.

AKTyaJIbHbIC TengeHIMH U NEPCIEKTUBBI
po0JIEMBbI U Pa3BUTHSI XHMUYCCKOTO aHAIH3
TeHICHLMH TeHIeHIUN PasBUTHA

pasBUTHS XUMHUYECKOr0 aHanus3a:
COBPEMEHHOH yBENHYEHHE [0
AHAJIUTHYECKOH MHCTPYMEHTAJIbHBIX METOJIOB,
XHMHH MaTeMaTH3aIs 1

KOMIILIOTEpHU3alusI aHaJIH3a,
yCHIJICHHE BHUMAHHS K aHaIN3Y
OpraHH4YecKUX BEIIECTB 1
0OBEKTOB OKPYKAIOIEH CPe/IEL,
nepexojl kK a3y cMecei 0e3
pasieieHns KOMIIOHEHTOB,
pa3BUTHE BHETA0OPATOPHBIX
rHGPHIHEIX METOIOB (CEHCOPEL,
CHCTEMBI «3JIEKTPOHHEIH HOCH H
«DTIEKTPOHHBIN S3BIKY,
JUCTAHIIMOHHBIE METOJIBL, TECT —
cucTeMbl). MuHHATIOpH3aLMs
AHAITATHYECKHX TIPHOOPOB.
CHmxeHue Nnpeaesion
0OHapy)KeHMs 1 YBEIIHYEHHC
TOYHOCTH U3BECTHEIX METO/IOB
apanusa, co3jianue HOBBIX
METO/I0B.

PazBUTHE TEOPETHYECKUX OCHOB
pasHbIX METOJIOB aHaNu3a, X
cOnukenne 1 00bEeIMHEHHE C
yHETOM JIOCTHIKCHUI
METpPOJIOriH, HH)OPMATHKH H
xemomeTpuku. ITocTeneHnoe
cO3/1aHKe e/IMHON TeOPHH
AHAUTHYECKOW XUMHHU U €€
IpeBpalleHne B
MENIMCIUTUIMHAPHYIO HAYKY .

5.2. CTpyKTypa JMCUUNINHBI

Tpy10eMKOCTh, 9aCOB

Buj paboTs! BT Beero

O0mas Tpy10eMKOCTD 108 108
AyautopHas padora: 44 44
Jlexyuu (/1) 18 18
Ipaxmuueckue sansmus (I113) 8 8
Jla6opamopnvie pabomet (JIP) 18 18
CamocTosiTeJIbHAA padoTa: 28 28
Pedepar (P)

CaMOCTOSITEIFHOE U3y YCHHE PasIe/ioB 8 8
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CamornoaroTorka (TpopadoTKa U MOBTOPEHHE 20
JIEKITMOHHOr0 MaTepHala i MaTeprala yIeOHHKOB 1
yueGHBIX I0cOOUH, TONTOTOBKA K nabopaTopHBIM U
[MPAKTHYECKIM 3aHSTHIM, KOIUIOKBHYMaM 1 Tl

20 ]

[loaroToBKa U caya 5K3ameHa 36 36
| B HTOroBOro KOHTpOJISI IK3aMEH
5.3, Pa3ae/ipl AUCHUIUIMHDBI, H3yYaeMble B ceMecTpax
F KonauuecTBO 9aCOB R
Camoct
2B HaumenoBaHuE pa3/iejioB AyZuTOpHAS i
Bceero Pabora Hast
pabora
JI 113 JIP
1 2 3 4 5 6 7
| AHANTUTUUECKHUN UK U CTalHH g 5 ) 4
aHanu3a
5 CriexTpanbHble METOJIB aHAIN3a 13 6 6 6
3 Xpomarorpadus u XpOMaToMacc- 16 4 2 6 4
CHEKTPOMETPHSI.
DIEKTPOXUMHUYECCKUE,
4 KuHeTHueckue, epMeHTaTHBHBIC 12 2 6 4
METO/Ibl aHaIH3a
5 MeTo/Ib1 OIpeIesICHH S Q 7 6
CYIEep3KOTOKCUKAaHTOB
6 O6mue Bompockl IpobooTdopa 1 ) 7
' poOOIOArOTOBKH
AKTyasibHbIe TIPOOJIEMBI 1
7 TCH/ICHIIH PasBHTHA ) g 5 ) A
COBPEMEHHOM aHaIHTHIECKOH
XUMHH
VTOroBBIA KOHTPOIb KaHI. 36
HK3aMEH
— [Hmozo: 108 8 8 8 28
5.4. JIekumoHHBIE 3AHATHH
No Tema Yac. |

L.
AHAIUTHUECKOH (HOPMEL

[ToctpoeHuWe CXeM aHajuu3a, ONTAMA3ALUA  CXEMBI aHanu3a.
BelecTBeHHBIH aHamu3. M3MepeHue aHaauTHICCKOro
curuana, o6paboTka pesyJLTaTOB W3MEPCHHH, J0Ka3aTC/IbCTBO [IPaBHIEHOCTH
pe3yipTaTOB  aHaim3a. Merposoraieckoe obecrieueHue
XUMHUIECKOI0 aHaJIM3a, OCHOBEI XeMOMCTPHKH.

KOJIHUECTBECHHOI'O

[Monyuenne| 2
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. |Kimaccudukanus crekTpajJbHbIX METOIOB aHalH3a. ATOoMHAasg W MOJEKYJISIPHAA
CIIEKTPOCKOMHSA. ~ ODMHUCCHOHHBIE U abcopOIMOHHBIE ~ METOIBI  aHaju3a.
OnTuMu3anys YCIOBHH aHAM3a B aTOMHO-a0COPOIMOHHOM  CIEKTPOMETPHH.
MeTo1 XOJIOIHOTO TIapa U THIPHIHBI MeTo bl PEHTIeHOBCKHE METO/IBI aHATH3A.
Oxe-crexrpockonust.  KosebatenpHas — CIIEKTPOCKOIHI, KP-CcIeKTpOCKOIIHS.
TeopeTHUECKHE OCHOBEI, AHAIMTHIECKHE XapaKTCPUCTHIN 1 npuMeHeHue. Pypbe-
npeobpazopanie  CHEKTPoB. JIIOMMHECHEHTHBIC ~MCTOMB  AHAI3d, addexr
ITroasCcKoro.

. |Xpomarorpadusa. Macc-ClIeKTPOMETPHAL. MeTonsl Macc-CHEKTPOMETPHH B
QHAIMTHYECKOH XHUMHH. Macc-ClIeKTpOMEeTPHsl  HEOPTaHHYEeCKUX — BEIECTB.
Crocofbl MOHM3AIMH M CHOCOOBI pasfie/ieHus OCKOJIOYHBIX HOHOB. M30TOIHEI
anaTm3. Macc-CrieKTpOMETPHS OPTraHIMIecKUX BEIIECTB: HOHM3AIHs SJICKTPOHHEIM
yiapoM, XHMHYECKas HOHM3AlMsA, IOICBas JlecopOIiys, HMOHU3AIUSL  IIPH
armocepHOM faBineHuH H Jp. TaHjeMHas —Macc-CreKTPOMETPIA. Macc-
CIIEKTPOMETPHsI MOH-IIUKJIOTPOHHOTO  pe30Hanca ¢ dypee-peodpazoBaHueM.
3aKoHOMEPHOCTH ()parMeHTallHH OPTaHHHYECKUX MOJICKYJI. OcHOBBI I'PyHNIOBOH
wrenTuukaruy.  CoexTpel  MOHHBIX cepuii ~ TOMOJIOTHYCCKHX — PSAJIOB.
Mureprnperallis Macc-CIIeKTPOB, CTPYKTYpPHBIH aHaIH3, 3IEMEHTHBIH aHaTH3
OpraHMYECKHX BEMECTR. XPOMaTO-MaCC-CIIEKTPOMETPHSL. ['azoBast XpoMaTo-Macc-
crrextpoMeTpust. JKHIKOCTHAS XPOMATO-MACC-CIEKTPOMETPHSL. KonuyecTBEeHHbIH
AHATIN3 B METOJE Macc-CIIEKTPOMeTpHH. IIpuMeHeHue, TpoOIeMbl 1 TEeHICHIMH
Pa3BUTHA METO/IOB.

| PrexTpoxumuueckue, kuHETHUECKHE, (PEPMEHTATHBHBIC ~MCTOMBL  AHATH3A
KuHeTHYeckiHe METOObl aHanu3a. VIMMYHO-XMMHYECKHH H (hepMeHTaTUBHEIH
METOIbl AHAIH34.

_|O6mme Bompocsr MeTomor mpobooTbopa. OcobeHHOCTH npoboorbopa BosjyXa.
I1poGooT6Op [0UB, PACTUTENBHBIX MATEPHANOB, CHIPBS M IMHIICBBIX HPOAYITOB.
OGmpe BOIPOCE METOHOB pasyioxenus. McTounuky norpemrHocTel  1pu
passioieHH BellecTs. MHTeHCHDHKALS PA3IOKEHHA, aBTOMATH3ALINA. Texuuxa
pA3NOIKEHASL: PA3NOXKEHHE HAarpeBaHHeM B rase, pacTBOPEHMC B JKHIKOCTSIX,
pasnoenue CIUIABICHMEM. PasloxeHHe BEWECTs C Y1acTHEM XMMHYECKHX
peakiuii  6e3 M3MEHCHMs CTCIEHH OKHCICHHST 3JICMEHTOB: pazioKeHne C
HCIIONB30BAHIEM KOMILIEKCOOOPAsyIOIHMX BEIIECTB M HOHHMTOB; pPasJIONKCHHUE
MHHEpANbHBIME ~ KHCIOTaMu. Paciiernjicnne (epmentamu.  TTuporuaposIHs.
Pasnoskenne mertogoMm Jloypenca Cwmmrta. MeTOIBL PasjIOKEHUST OKHCIEHHCM:
OKHCIIEHHE KHCIOPOJAOM M O30HOM; KHCJIOTHOC OKHCIICHHE. OcobeHHOCTH
KHCJIOTHOTO pa3IoKeHu s ITHILIEBBIX MIPOYKTOB. Oxucnenue
IEPOKCOCOE/MHEHHAMI.  DJNEKTPOJMTHICCKOE  OKHCIICHHC. OcobeHHOCTH
ABTOKTABHONH TPOGOIOATOTOBKY MHIIEBEIX NPOAYKTOB. METOIBI pasIoKeHUs
BOCCTAHOBJIEHHEM: BOCCTAHOBJIEHHE BOJOPONOM HIIM aAMMHAKOM, YINIEPOJIOM,
MeTautaMi, DU3WUYecKHe METOJIbl  Pa3NoKEHMs: TEPMUYECKOE Ppa3jIoKCHHUE,
pa3NoKeHue OPraHMYECKHX COCJMHEHHMH HMCKPOBBIM  PaspsioM, I1a3MeHHas
JeCTpyKIsl, (pOTOJIM3 ¥ PanHOJIH3.
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"|AkTyaabHbie TpOOIEMBl ¥ TCHACHIMHE pasBHTHA COBPEMEHHON aHaTMTHICCKOH
EMHER.  YBEIMUEHHE JIOJMH MHCTPYMEHTANBHBIX METOJOB, MareMaTH3alisd H
KOMIBIOTEPH3AINs  AHAJIN3A, YCUIICHHE BHUMAHHT K aHAIH3Y OpraHuyeckux
BELIECTE ¥ OOBEKTOB OKPYKAIOLIEH CPEMbl, NCPEXOd K aHAIH3y cmeced 6e3
pasziesieHus KOMIIOHEHTOB, Pa3sBUTHE BHEIA00PATOPHEIX U TMOPUIHBIX METOA0B
(ceHCOpBI, CHCTEMBI ~ (DJIEKTPOHHBIA ~ HOC» M «INEKTPOHHBIA  S3BIKY,
JMCTAHIFOHHBIE METOJIBL, TECT — CHCTEMbL). MHHHATIOPH3ALHI AHAJTHTHUECKHX
npubopos. CHHKEHHE TIPENEIOB ofHApYXKEHHsT M YBEJIUIEHUE TOUHOCTH
M3BECTHLIX METONOB  aHaim3a, CO3JlaHHe HOBBIX — METOJOB. Pazpurue
TEOpEeTHYECKAX ~OCHOB DAasHBIX METOJOB  aHammsa, HX cONMMKeHue W
0ObeIMHEHHE C YYETOM JOCTIDKCHHH — METPOJIOTHH, wHGOPMATHKH 1
XEMOMETPHKH.

n

.5. JlaGopaTopHbI€ 3aHATHSI

Ne Tema

Yac.

. |TTpumenenue POA k aHammM3y peabHbIX 00'BEKTOB.

O630pHBIi, MOy KOTHUECTBCHHbIH aHa/n3 0B METONOM PDA.

P®A ananms cTajeil ¢ HCIONbE30BAHUEM CTAHIAPTHBIX 00Pas3IoB.
[IpHMeHeH e METO/1a BHYTPEHHETO CTaHAapTa MPH aHaH3e nuraxoB (POA)

. [Matepnperarus Macc-CleKTPOB CIOMKHBIX OPraHHHeCix monexyJt. XXuaKocTHas
XpOMaTO-MacC-CIEKTPOMETPHS B WICHTH PUKALH KOMIIOHCHTOB PACTHTEJLIBIX
marepranos. UgenTudukanys KOMIOHEHTOB B peajlbHbIX obbekTax (ompelecHue
MONMAIHKIIMYECKHUX YIJIEBOAOPO/IOB B gerenpoaykTax). Onpenenciue
CYIEPIKOTOKCHKAHTOB, npeIBapuTeNbHbIA CKPHHUHT

| Kumernueckue METOIE! HCCIeOBAHUS i aHamu3a. OepMEHTATHBHBIC METO/IB!.
V3yueHue MPoleccOB KOMILIEKCO00PasoBaus, ONTHMHU3AITIS YCIOBUH
M3MEpeHHsi, Ope/ICIeHHe COCTaBa KOMIUIEKCOB, OLCHKA 3 PEeKTHBHOCTH CXEMEI
aHaN3a, KOUTPOJIb KAUECTBA BBITOIHCHIS aHaIu34. OneHKa KauecTBa KOHBSKOB,
oTpejieTIeHHe AHTHOKCHIAHTHOH aKTUBHOCTH.

HUTOT O:

18

5.6. IlpakTH4ecKHe 3aHATHA

Ne Tema

Yac,

AHAMTAYECKHH AT U cTaaui aHanusa. OnTHMH3anHs CXeMbl aHa/In3a. Oomue
BONIPOCEH! IIp0600TOOPa H IPOOOIOArOTOBKH.

Xpomarorpadus 1 XpoMAaTOMACC-CIIEKTPOMETPHS. OcoOeHHOCTH TIPHMEHEHHS,
1poGJieMbl, IEPCICKTHBLL.

MeTonrl OIpeeIIeHHs CYIEpPIKOTOKCHKAaHTOB.

AxTyanbHble IpoOieMbl H TeHACHIMA Pa3BHTHSA COBPEMEHHO} aHaIHTHYECKOH
xumud. Kpyrisii CTOIL

HUTOTO:

13




6. OGpasoBaTeNbHbIe TEXHOJIOIIH

Buji 3aHsTHS Mcnonp3yeMble HHTEPaKTHBHBIC KonuuecTso
Cemectp
(J1, JIP, 113 ) o6paszoBarenbHbIE TEXHONIOTHH YacoB
JL.JIP; 13 ['pymIOBEIE JIUCKYCCHH, 8
o0cycjeHre Pe3yJIbTaToBR
FceIleIOBaHM, KOH(pEepPEeHITHH
Hmoz0: 8

7. OueHoYHBIE CPEACTBA LISl TEKYIEro KOHTPOIs ycIeBaeMoCTH
CobecenoBanue, JOKJIAJABL 110 MPUMEHCHHIO (U3NKO-XUMUYECKUX H GHu3nIecKuX METOJOB
HCCIEMOBAHMS K aHaJM3y pPasIHIHBIX OGBEKTOB B HAYIHO-HCCIIE/IOBATENBCKOH pabore 1o
TeMaTHKe HayYHO-HCCIICIOBATCIBCKUX paboT aclHpaHTOB, KaHIUIATCKHANA dK3aMeH.

IIporpaMma KaHIuAATCKOI0 YK3aMeHa
1. O6mue BOIpPoChl
1.1. Lemu u 0cOOEHHOCTH AHAIMTHYECKON XUMHH M aHATMTHYECKOH ciyxOpl. OCHOBHBIE
STalbl Pa3sBUTH. AHAJHTHUECKHE 3aa4H: obHapyKeHue, HASHTHQUKALM, ONPEAeICHHE
pemecTs. [IOCTPOGHHE CXEM AHAJIN33, ONTHUMH3alHsA  CXCMBI aganuza. [lomyueHue
AHATHTHYECKOH (DOPMBL BeImecTBeHHBIN aHATH3. M3Mepenne aHaIMTHYECKOTO CHrHamla,
06paboTka pesyIbTaToOB H3MEPEHHH, JI0Ka3aTeIbCTBO IPaBHIBHOCTH PE3YJIbTATOB AHAIH3A.
Merponorugeckoe 00ecnedeHHe  KOIHIECTBEHHOIO XUMHUECKOTO AaHalHu3a, OCHOBBHI
XEMOMETPHKH.
1.2. XuMuueckue, pHU3NYECKHE H fHOJIOTUYECKHE METOE] AHATTUTHYECKON XUMMU. METO/IbI
obHapyKeHHsl, HISHTUYHUKAIMM, PasACICHIT 1 KOHIIEHTPHPOBAHHUS, ONPEJCICHH;
ru6puHbIEe ¥ KOMOMHAPOBAHHEIE METOMIBL. MeTo 1Bl IPAMBIE X KOCBEHHDIC.
1.3. OcHOBHBIE XapaKTEPHCTHKH METOJOB OIPEACTEHUS: 4yBCTBUTEILHOCTD, TIPEACT
ofHapykeHus, ~ AMAnasoH  ONPEACISIEMbIX cofep)kaHnii,  BOCIIPOM3BOAMMOCTD,
PaBWIBHOCTE, CEIEKTHBHOCTE. MeToa 1 METOIHKA.
1.4. Bugsl XAMHYECKOTO aHANM3a: H30TOLHBIH, ATOMHBIH, CTPYKTYPHO-TPYIIIOBOH
((pyHKIHOHATIBHBIH), MOJIEKYJIIPHBIH, ~BeleCTBEHHEIH, ¢azopelii. Maxpo-, MHKpPO-,
yJILTPAMHKPOAHATIHS. JloxanpHLIH, HepaspyIIaroLIIi, JIACTAHI[MOHHBIN, HEIPEPhIBHBIN,
BHEIA00PATOPHHbIiL (TTOJEBOH).
2. MeToanl anajausa
2.1. XuMHyecKHe MeTOBI
2.1.1. I'paBUMETPHYECKHE METOIBI
CymHOCTh, 3HAYEHHUE, TOCTOMHCTBA M OTPAHHICHA HPSIMBIX U KOCBEHHBIX
rpaBUMETPHYECKUX METOIOB.
2.1.2 TUTpUMETPHYCCKUE METO/IBI
CymHocTh 1 Knaccuurarus. Bupl THTPOBAHHL. Kpusble THTpoBaHus. KHCIOTHO-OCHOBHO®
THTPOBAHHME B BOJHBIX M HEBOJIHBIX CpelaXx. OKHUCAUTETBHO-BOCCTAHOBHTENFHOE THTPOBAHHE.
KOoMIUIEKCOMETPHYECKOE THTpoBaHHe. BaxueHiuue yHHBCPCAILHLIC H crenpuyecKue
METAIIOXPOMHBIE HHIMKATOPBL. [[paKkTHYECKOe HCTOJIL30BAHHC. Oca/MTeIsH0E THTPOBAHHKE.
2.1.3 Kuneruueckue MeTO bl
CyHoCTh METOJIOB. IuddepeHnEanbHbIH 1 UHTErpabHbBIA BapHAHTEL Katanurtuueckuil U
HeKATAIUTHYECKUH BapHAHTBL MeETO/bl  ONIpPEACTEHIsT KOHICHTPALHHT HHIHKATOPHBIX
permects. UyBCTBUTEIBHOCTD, H30HPATENBHOCTD X TOYHOCTD, 001acTH TPHMEHEHHSL.
2.1.4. BuoxuMHYEeCKHEe METO/IbL
CymHocth MeT0s10B. PepMEHTATUBHbIC MHMKATOPHEIC peakiuy. XUMHYCCKas IPUPOJa H
crpykrypa (epMEHTOB. VMMoGmm30oBanHble  (hepMEeHTEL. bHOCEHCOPBl | (epMenTHBIC
anekTpopl.  CYIIHOCTH HMMYHHBIX  METOJIOE. MeTofpl PETHCTPAlMH  AHATHTHYECKOTO
CHrHATA B GHOXMMHYECKIX ¥ MMMYHHBIX MeTo[@ax. 1yBCTBUTEIBHOCTD, 1301paTENbHOCTD 1
TounocTh MeTooB. O0IacTH NPUMEHEHHUS.
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2.1.5. DIeKTpOXUMHYECKIE METOMDI

TeopeTudeckue OCHOBBL (OCHOBHBIC IMPOLCCCHL, IpOTEKAIOIIHE Ha SJIEKTPoJax B
snexTpoxuMHutecko sueike. Kinernka 3/EKTPOXUMHEYECKHX Tporteccos. [TonspusalHonHal
kpuBast, Kiaccupukanus METOOB.

TToTEHIMOMETPHS. PaBHOBECHBIC SNEKTPOXHMUIECKHE CHCTEMBL H 1X XapaKTePHCTHKH.
MoHOMETpHS: BO3MOKHOCTH METO/IA 1 OT PAHHIEHMSL. THIIBI HOHCEIEKTUBHBIX 2JIEKTPOAOB H HX
xapakrepucTHid.  [loneBble  TPam3HCTOPEHI. [ToTeHIIMOMETPHAYECKOe — THTpOBaHHE  C
HETIOJIPH30BAHHEIMH U TIOJISPH30BAHHBIME JNIEKTPO/IAMH.

Kynonomerpust.  Ilpsmas — TMOTCHIMOCTATATCCKAA W rajibBaHOCTaTHYeCKas
kynoromeTpust. KylToHOMETpHYECKOe THUTPOBAHHE, CTO BO3MOYCHOCTH M TPEHMYHIIECTBA.

BonbTaMIepoMeTpis. XapakTepPHCTHKH BOJBTAMICPOTPaMAM, HCIIOIB3YEMBIE  JUIA
H3yHeHHs ¥ ONPE/ICICHHs OPTraHuIeCcKIX 1 HEOPTAaHHIECKHX CoeHeHnH. MeTponornIeckue
XapaKTEPUCTHKM PasjHYHbIX BapHaHTOB nomsporpadyn, BO3MOXKHOCTH H OTpaHHICHU
MeTo0B. VIHBEpCHOHHAs BONLTAMIEPOMETPHS M €€ NPUMCHEHIC B agannze. [IpaMoie H
KOCBEHHBIE BONLTAMIIEPOMETPHUECKHUE METO/IBL.

KougyKkToMeTpHs. [Tpsamas HU3KOYaCTOTHAS KOH/Ty KTOMETPHS "
KOHJ[yKTOMETPUYECKOe THTPOBAHHUE. Wcmonp30Baue KOHJIYKTOMETPHUYECKUX JaTiYHMKOB B
xpomatorpadHy B APyrux METO/AX aHAIM32.

2.2. OuznyecKue METO/IbI

BaaumojiciicTBHEG  BElecTBA € BJIEKTPOMATHHTHBIM - M3/TyHCHHEM, MOTOKAMH  YaCTHII,
MArHUTHBIM [IOJIEM.

2.2.1. MeToapl aTOMHON ONTHYECKOH CIIEKTPOCKONIUH

TeopeTHueckue OCHOBBI. ATOMHBIE CIEKTPbI IMHUCCHH, nmoriomenus U (PIyopecieHIHH.
Pesomancuoe nornomenne. CaMOIOrIOMEHHe,  HOHH3AIMAL. ApanuTHyecKkie JTHHHU.
3aBUCHMOCTE AHAJIMTHYECKOTO CUI'HATA 0T KOHICHTPaiH.

ATOMHO-3MHCCHOHHASL CHEKTPOCKOMHs. Bo30yxacHue npo6 B TIJIaMEHH, B IYTOBOM H
pCcKpoBOM  paspsiiax.  VIHIyKTuBHO - CBA3aHHAd - ILTAsMa. Peructparus — CHCKTpA.
Vnesti(uKalys 1 OHPE/IENICHHE IEMEHTOB 10 IMHUCCHOMHAIM criexTpaM. Pu3HyecKUe M
xHMUUecKie ToMexy, Bayrpernmuii cragnapt. [lojasneHne MEIIAIOHX BIMSIHAH MaTPHUILBL 1
COMYTCTBYIOIUX 31eMEeHTOB. [IpIMephI HCOIE30BAHI.

AToMHO-aOCcOpOIMOHHAs CHEKTPOMETPHL. CymHocts Merona. MCTOYHMKA  M3JTyHCHH.
[liaMeHHas aTOMH3alMst. XapaKTCPUCTHKH IUIAMEH H HX BBIOOp. DIEKTPOTEPMUUECKAs
aroMm3anps. THIBL 3JeKTPOTEPMUYESCKHX aTOMH3aTOPOB. Crioco6Bl  TOJTOTOBKH  HPOOHL.
Momexu: xumudeckpe u  (usmueckue. Koppexnust —ITOMEX. UyBCTBUTENHHOCTE U
u3buparenbHOCTh. [IprMephl HCIIOIL30BAHM.

ATtoMHO-(IyOpECHIEHTHAS  CIIEKTPOCKOIIHSL. Ipumun  Meroja.  Croco6sr BO30YXIEHHs
aromoB (Y@ wm3nyuenue, jnasep). BsauMHOE BIMSHHE 3JIEMCHIOB J yCTpaHEHHE 3THX
piusHAH. [IpaKTHYeCcKOe IIPHMEHEHHC.

2.2.2. MeToipl PEHTIeHOBCKOH 1 3JIEKTPOHHOH CIIEKTPOCKOIHH

MeTo/1bl PeHTTeHOCIIEKTPaNbHOT0 aHalIi3a (PCA). Kiaccupuranust SMICCHOHHBIX MCTO/IOB
PCA. 3axon Moy, KauecTBEHHBIH ¥ KOTHUECTBCHHEIH aHalIns. Marpudmbie 5(pHeKTsL.
THIIEI PEHTIEHOBCKUX CIIEKTPOMETPOB. CpaBHHUTENBHAS XapaKTEPUCTHKA MCTO/IOB.
IIpakTHyecKkoe IPUMECHEHHE.

AGCOPOIMOHHBINA PEHTTEHOCIIEKTPAIBHBIH aHaH3. IIpHHIMI METO/A; TIPUMEHEHHC.
PenrremnoBckas (OTOIIEKTPOHHAS CIIEKTPOCKOTIHA. Oske-3J1eKTPOHHAS CIIEKTPOCKOIIHS.
OcHOBBI MeTOI0B. [IpaKTHUECKOe NPUMEHEHHE.

2.2.3. MeTo1bl MOJIEKYISPHON ONITHYECKOH CIEKTPOCKOIINH

TeoperHUeckre OCHOBBL MONCKYIIPHBIC CIIEKTPRI TIOTTIOIIEHHA, ucnyckanns. OCHOBHBIE
3AKOHBI CBETOIIOTIONEH S | Henyckanus. Paccesnue cseta. ITonspusaiis i onTHIccKad
axtuBHOCTH. COCOOLI M3MEPEHH S aHATUTHYECKOr0 CHIHAJIA.

Cnexrpodoromerpuss.  Criocobbl  OMPEJENCHHS  KOHUEHTPalH BEIECTB.  AHAJU3
MEOTFOKOMIOHEHTHBIX cucTeM. CIIEKTPOCKONHS OTPaKeHHs.. JIOCTOMHCTBA M OTPAHMHECHHI
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MeTonoB. [IpakTHdeckoe IpUMEHEHHE.

JTlioMHHECIICHTHBIE ~ MeToAbl.  Buabl  JMIOMHHECLICHIAH. OCHOBHBIE ~ 3aKOHOMEPHOCTH
MOJIEKYJISIPHOH JIFOMUHECICHIHUH. KauecTBEHHBIH U KOJNIECTBEHHBIA aHaI3.

VK- u pamaHoBcKas (KOMOHHAIMOHHOTO paccesiHHsI) CIEKTPOCKOTINSL. KonebarenbHbIc U
Bpalare/bHple CICKTPDIL. KayecTBEHHBI # KOTHUeCTBEHHbIH aHanu3, OCOOEHHOCTH aHaIu3a
11po6 B pa3IMYHOM arperarHoM COCTOSHHIH.

Hedenomerpust 1 TypOHIMMETPHL. @oroakycTHueckas CrekTpockorms. TlonspuMeTpus.
[ lpMHIAIIE] METOIOB ¥ 00/1aCTH NPUMCHEHHS.

2.2.4. MeToapl Macc-CIEKTPOMETPHI

Crioco6El  MACC-CHEKTPATBHOTO AHAIM3a, PETHCTpalus W HHTCPIPETAIIA CIIEKTPOB.
KauecTBEHHBI ¥ KONHYECTBEHHBIH aHamm3. MeToj| M30TONHOTO paz6aBieHus. Xpomaro-
Macc-CIeKTPOMETPHUSL.

2.2.5. SlnepHo-(HM3HIECKHE U PANHOXUMAIECKHE METOILL

JneMeHTapHEle 4acThIlbl. OCHOBHBIE BUB! PAHOAKTUBHOTO pacraja 1 sIepHBIX U3ITyHCHHH.
AKTHBALMONHBH aHanu3. HeHTpOHHO-aKTUBALMOHHBIH aHAIHS. AXTHBALKS 3apsHKEHHBIMU
YACTHIAMH. [aMMa-aKTHBAIMOHHBNT  aHanu3. MeTpoNorHIecKue  XapaKTepHCTHKA.
[TpaxTH4ecKoe NpUMEHEHHE.

PalHOXHMHUYECKHE METOJbI: METONBl DAIHOAKTHBHBIX —HHMKATOPOB M H30TOIHOIO
pasbasnenust. O6mmas XxapakTepUCTHKa U IPUMCEHCHHC.

2.2.6. MeTo/Ib1 JIOKAIbHOTO aHaJli3a U aHaJli3a IOBEPXHOCTH

Knaccuduiarys; GU3AIECKHE OCHOBEL JlocTouHCeTBa M 0071ACTH MTPHMEHCHHU. OcobeHHOCTH
npo6ooTGopa U MPOOOIOAr OTOBKH. [IpuMepsl HCIIOIB30BAHMA,

2.3. Buonoruyeckue METOABI

CyIHOCTL METOIOB, UX IPEHMYIIECTBA M OTPAHIICHHIA. WHMKATOPHBIE OPraHU3Mbl, HX
UMbl AHATHTHUECKHI CHIHAI H CIIOCOOBI €r0 PeruCTpariui. OmnpejeneHne pU3NOIOTHUECKH
HeaKTUBHBIX  COEJUHEHHH  (XMMHKO-OHOJIOTHYECKHE MeTozpl).  MeTposioTHUECKHE
xapaxrepucTuki. O61acTy IPAMEHEHM.

2.4. XpomarorpauuecKue METOIBI

2.4.1. TeopeTH4ecKHe OCHOBBI

OcHOBHBIE TIOHATHS., TEOPHS PABHOBECHOH xpomatorpaduun. YpasHeHHE Ban-/leemTepa.
O6mme MoAXo/bl K ONTHMH3AINE Ipolecca XpoMaTorpahuucckoro pasae/ieHus BeiecTs.
Criocobbl OCYLIECTBIEHUs XPOMAaTorpauIeckoro mpoiuecca. Oco0eHHOCTH  KATTHJIISIPHBIX
KOJIOHOK. Crnocobml SITIOUPOBAHMS BENIECTB, JleTeKTOpHL. Knaccugpukarmst
XpoMarorpaduIecKix MeTo/10B.

2.4.2. T'a3oBas Xxpomarorpadus

["azo-ajicopOrionHas (raso-TeeprodasHast) xpomarorpadus. CymHOCTE METONA. M3oTepMEL
agcopbuun. TpeGoBaHus K razaM-HOCHTEILIM H amcopOerTam. IIpuMepE! HCIIOTE3Y EMBIX
a/1copOeHToB. XUMHYECKOe U afcopOIHonHoe MoIH(HUIIHPOBAHAE TIOBEPXHOCTH ajicopbenTa.
Biidsiape TeMIEpaTyphsl Ha YAEPKABAHUE U pa3/IC/ICHHE. I'azoBas xpomarorpadus ¢
IPOrpaMMEPOBAHHBIM ITIOXBEEMOM TEMIIEPATYPBL. Jletextopsl. ITpuMeph! IPHMEHCHIS.
Taso-xuaKocTHas xpomarorpadus. [IpuHIHI METOTA. O6BeKTh! uccienoBanms. TpedoBaHus
« HOCHTENSM M HelOJBIDKHBIM >KAAKEM (asaM. BiHgHHE IIPHPOJELI AKUJKOH (Pasel M
pasfensieMbIX BENECTB Ha 5 (PeKTHBHOCTE Pa3/IeICHHS.

BricokoapdexTuBHAs ~ KamujuispHas — rasobad xpomarorpadus.  Cymuocth — METOZA.
Peaxionnas razopas xpomarorpadus. Ilpumenenuc i UneHTH(HKAIMA BEMECTB, JUIL
AHAH34 CIIOKHBIX cMeceil, 00BEKTOR OKPYIKArOLIeil CPE/IBL.

CpepxkpuTHdeckas GurouHas xpomarorpadust. CymHOCTb, 0COOEHHOCTH, TPUMCHERMC.
2.4.3. YKuakocTHas xpomaTorpapus

Bricoxoa(hexTHBHAS SKHAKOCTHANL xpomatorpagus. CyIHOCTE MCTOJA. TpeGoBanus K
acopbenTam u ofBIKHON (pase. BiusgHue NpHUPO/R! 1 cOCTaBd amoenTa Ha 3P GEKTUBHOCTD
pazsieieHus. PasHOBMIHOCTH METOJA B 3aBMCHMOCTH OT HOJBIPHOCTH HETOJIBMIKHON (ashl.
HopMabHO-(a30BbIH U o6paiiicHHO-()a30BbIi  BAPHAHTEL Bribop ycHnoBHH pa3/eNCHH.
Jlerexropsl. IIpiMeHeHHE U aHAIH32 CIIOIKHBIX CMeceH.
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HonooGMenHas xpomaTorpadust. HeopraHuyeckue u OPratieckue HOHOOOMEHHMKH M HX
cpojferna. KommnexcooGpasyionye HoHoobMeHHnKH. KiHETHKA 1 CEJIEKTMBHOCTh MOHHOI'O
oBMena. BIHSHHE IIPUPOJBI M COCTaBa DIIIOEHTA Ha CEJCKTHBHOCTD paseneHus BEIIECTB.
[Ipumepbl HPUMEHCHHS.

Wounnas xpomarorpapust. OcoOCHHOCTH METOZA. JIByXKOJIOHOYHBIH H OJIHOKOJIOHOYHEIH
papuaHTh! MeToa. COpOeHTHI. Jerexropsl. [IppMepbl NPHMEHEHHI.

Won-mapuast xpomarorpadust. 1IpuHIHI METONA. Ponb HEMOABHIKHOM (hasel H BBOJAHMOIO B
SnI0eHT npoTrBoroHa. O0nacTy NPUMCHEHHL.

xeKmosnontas  xpomarorpadus.  OcoOeHHOCTH  MEXaHM3Ma yACPKUBAHMS  MOJIEKYIL.
XapaKTePHCTUKU COPOCHTOR M IOJBHKHBIX baz. Bo3MOXKHOCTH M IPHMEPEI TIPUMCHEHIL.
Tep-xpomarorpadus. O6macTi NPUMCHEHU.

Apdunnas xpomarorpadus. Crenmduka MeToia, IPHUMEHSICMbIC ancopOeHTDl, Y CIOBUSA
TIPOBEJIEHHS IPOLecca PasACICHHA. O6nacT NPUMEHEHUS.

Tonxocoiiaas xpomarorpadus. CymHoCT: METO/A 1 0071aCTH IPUMEHEHHUSL.

2.5. Jlpyrue METO/IbI PA3/IEIICHHIA ¥ KOHIUCHTPHPOBAHHIA

[Iponecchl W Peakiyh, JIeKaIne B OCHOBE METOIOB. TepMoIUHAMHYECKHEC ¥ KHHETHHECKHE
XApaKTePUCTHKH PA3MEIeHIs M KOHICHTPHPOBALHA. Knaccudukarms Meronos. CoderaHne
pas/ieeHus ¥ KOHIEHTPHPOBAHUSA C METOXAMH OTIPEACIICHIA. IIpuHIHIBE BEIOOPA METOZIA.
CopOLHOHHBIE METOJBL Knaccudukaris 10 MeXaHH3My B3aHMOJEHCTBHs BCIIECTBA ©
copbeHToM, crocoly OCYLICCTBICHHS NPOLECcea, reOMETPIUCCKIM [IPH3HAKAM HEIIO[IBIKHOM
(azpr. KonnuecTBEHHOE OMUCAHKE COpOIMOHHEIX MPOLECCOB. CopbOeHThl.

Dxerpaknust, CyITHOCTE METOMA. 3akon pacrpesenenus. OCHOBHbIE KOJIHMYECTBEHHDIC
xapaxTepucTikd. Knaccuuraius SKCTPaKIHOHHBIX IPOLECCOB 110 THIY HCIONB3YEMOTo
SKCTpareHTa, THIY 00pa3yromuxcs coeMHenil, TeXHHKe ocylecTBIeHus. OCHOBHBIC THIIBI
COCIMHEHHH, HCTIONB3YEMBIX B OKCTPAKIMH. Kiracchl SKCTParcHToB.

Ocayciende M COOCAKAEHHE.  DIEKTPOXMMHYCCKMC  METOIBI. Knaccuduxarus.
DJIEKTPOBBIICIEHHE, IEMEHTAIIH, snexTpodopes, n3oTaxodopes.

3. MeTpoJioTHs U XeMOMETPHKA

3.1. MeTponornyeckue OCHOBBI XHMUIECKOr0 aHajisa

AHamuTHYecKHi cHrHal. PesynpTarT aHanmmza Kak cnyuaiinas BequuuHa. llorpemuoctu,
crocoObl UX KiIacCH()UKAIINN, OCHOBHBIC HCTOYHHKH [IOTPEeIHOCTEH.

CHcTeMaTHUECKHAE IOIPEIIHOCTH B XHMHUYCCKOM  aHAJIM3C. [IpaBHIBHOCTS M CHOCOODI
[TPOBEPKH TIPABHIIBHOCTH. 3aKOHBI CIIOKCHHS riorpentHocTeil. PesTHBa3alus, KOHTPOJIbHBLIA
onbIT. PanjoMuzaliys.

Cirydaiiiple  TOTPEIIHOCTH B XMMHYECKOM  AHAJIHSC. [eHepanpias #  BbIOOpOUHAs
COBOKYIHOCTH PE3yJIbTaTOB XHMHYECKOro aHaju3a. 3aK0H HOPMAJIBHOTO PACIPENCIICHUSA
pe3yJibTATOB aHanusa, ero MpoBepKa. Pacupenenenne llyaccoma. CraTtmcTika MalbIx
BHIGOPOK. Bocnpon3BOAMMOCTE. CTATHCTHYECKHE KPUTCPHH. MaTeMaTHYeCKoe OXKHIaHHe
(reHepaIbHOE CpeliHEe) H reHepaybHas JHCICpCHs CllydaifHOM BEIHYHMHEL, BHIOOPOUHOE
cpelHee, AWCIEPCHs, CTAHIAPTHOE  OTKIOHCHUE, JlOBepUTENIbHAS  BEPOATHOCTH M
JOBEpUTENLHEIH HHTepBal. CpaBHEHUE JBYX (xpuTepuil Duiiepa) 1 HECKOIBKHX (xpuTepun
Baprepa, Kokpena) JIMCIICPCHH. Cpasrenue ABYX (KpATEpHH CTpIOfIEHTa) B HECKOJBKHUX
(xpurepuit duinepa) CpeIHAX PE3yILTATOR XUMHUYECKOro aHaausa.

YygcTBUTENbHOCT.  K03(DHIMEHT HyBCTBHTCILHOCTH. [Ipenen obHapyKeHHS, HIDKHSA
TpaHHIA ONPEIEIIEMBIX CONCPKAHMM, UX CTATHCTHICCKAA oreHka. IlorpenHocTi OTACIBHBIX
cTaymii amanu3a ¥ KOHEUHOTO pe3ynbrara. [IpMMEHEHHE IMCICPCHOMIOTO amanuza I
OIEHKH TIOrPEIIHOCTE OTAENBHBIX CTalMil 1 oIepamiii XUMMYECKOT0 aHams3a. [Tposepxa
3HAUMMOCTH BBEIOOPOYHOTO KOG (QHIHCHT KOPPEIAIHH. Menosnp30BaHie KOppesnoOHHOTO
AHATH3A JUIS [IPOBEPKH HE3aBHCHMOCTH JIBYX AHATUTHHECKHX METO/HIK.

[IpuMeHeHHe PErpecCHOHHOTO aHamusa UL MOCTPOCHHUA pajlyHPOBOYHBIX 3aBUCHMOCTEH.
Haxos/eHye CcoAepianus BEIecTsa Mo rpazyMpOBOYHOH 3aBUCHMOCTH, CTATHCTHHCCKAT
OLlEHKA pesynbraTa. MaTeMaTHIecKoe IUIAHAPOBAHIC H OTNITUMH3AIAST AHATHUTHYECKOTO
SKCIIEPHMEHTA € HCIIOJIL30BAHUEM JIMCIICPCHONHOTO  H MHOTOMEDPHOTO PErPECCHOHHOTO
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anammsa. CTapjapTHee 06pasipl. ATTECTalis W CTaHIapTH3alii METO/ K. AKKpeIuTaus
AHATHTHYECKMX JIabopaTOPHH.
3.2. KommpioTepHEBIE METOJIBI B QHAIUTHIECKOH XUMHUHU
[lytu ucrons3osagnd JBM B AHATHTHYECKOH XUMHH. MHOTOMEPHBIC TaHHBIE B XUMHHECKOM
anammse. [leppranas 06paboTka JaHHEX. KoppennpoBaHHbIC nmaHHble; NOHSTHE 00 aHamM3e
[IABHEIX KOMIIOHEHTOB ((aKkTopHOM aHaiu3e). MHOrOMEpHBIC perpeccui i rpajynpoBKa.
[Tousitve © MeTOAax KiacCH(UKAMH M paclo3HABAHMS 06pazoB, KJIACTEPHOM aHaIm3e.
[locTpoeHHe ¥ HCIIOJIB30BAHMC HeJIMHEHHBIK PaLYHPOBOUHBIX 3aABHCHMOCTCH. Oypbe-
npeobpa3oBaHKe, €ro HCIOJB30BaHNue U QHIBTpanEy MIYMOB M CHIDKCHHS IPEICIIOB
obnapyxenus. PacueTbl XUMHICCKHX pPABHOBECHH.
4. ApTOMaTrH3alus aHaI3a
ABTOMATH3AIMA TaGOPATOPHOTO AHATA3A U [IPOH3BOJCTBCHHOIO KOHTPOIL, [IEPHOUIECKOTO,
JUCKPETHOTO AHAIH3A U HEMPEPBIBHOTO aHAI3A B MOTOKE. ABTOMATH3HPOBAHHBIE TPHOOPEL,
CHCTEMBI M KOMIUIEKCHI, aBTOMAThI-aHaI3aTOPhI U ;1ab0opaTOPHOTO U MPOU3BOJACTBCHHOIO
amanmsa, po6oTsl. lIpuMephl COBPEMCHHBIX BBICOK02()(DEKTHBHBIX AHATHTHICCKUX npubopoB-
apTOMATOB. [[pOTOYHO-HHKEKIIMOHHBIH aHAIAS3.
5. AHajM3 KOHKPETHBIX 00BEKTOB
5.1. AHQIUTAYECKUN UK M CTaJANK aHajiu3a
Bribop MeToJla U CXEMbl aHaIM3a, orbop 1PoOkI, MOJArOTOBKA npoOBl  (pas3yioKEeHHE,
pasfeNleHHe, KOHIEHTPIPOBAHNE U JIPYTHe omeparuu), MonyyeHne AHAITHTHYECKOH (OpMBIL,
H3MEpEHHE AHATTMTHYECKOTO CUTHAIIA, 0GpaGoTKa Pe3yIHTATOR N3MEPEHHIL.

5.2. TIpo60ooT6op U IPOdONOAroTOBKA
TpescrapuTenbHOCTE pobel. OT6OP 1po6 rOMOTeHHOr0 M TETEPOTEHHOI0 COCTABA; CPEMHNX
npoG TBEPABIX, KHUIAKUX H ra3000pa3HbIX BELIECTB; TOKCHYHBIX M PajHOAKTHBHBIX pod.
OCHOBHBIE OllepAIlEH IEPeBo/ia MPOOLL B HOPMY, y00HYO JULS aHATTH3A.
5.3. OcHOBHBIE 0OBEKTHI
Teonoryueckue  OOBEKTHL — AHANU3  CHIIHMKATOB, kapOOHATOB,  JKEJNE3HBIX U
HoMMMETAIHIECKHX Py MeTamibl,  CIU@Bpl M HPOTYKTEL METaTy prUUecKon
[POMBIIITEHHOCTH (AHAIM3 FEPHBIX, LBETHBIX, PEHKIX, 61aropoHLIX METAUIOB U HX
crutaBoB). MaTepranbl aTOMHOH NPOMBIINICHHOCTA (ompejieneHue TOpHs, ypaHa, Iy TOHHA,
TPAHCIUTY TOHHEBBIX 2JIEMEHTOB U OCKOJIKOB JIENICHHL. Heopranuueckye COeTUHeHIs. AHaU3
MUHEPATBHBIX yHOOpeHuii, HEOPraHM4eCKuX BCIHIECTE BBICOKOH w4mcTOTEL. OpraHuueckue
BenecTBa (IIPUPOIHEIE M CHHTETHYECKHE, 3JICMEHTOOPraHmieCKue, TOJNUMEpPBI, TIPOIAYKTEI
nedTenepepaboTky, OENKH, IKUPbI,  YIJICBOMDBL TeCTHLHIBI). ODJEMEHTHBIH aHaIu3
OpraHuveckuX BELIECTB.
Xpvudeckue n (pu3uueckue MeTo/ibl (yHKIHOHAIBHOTO aHaliu3a. MonexyJssIpHBIH aHaIu3
OpraHHYeCcKHX  OOBEKTOB. AHAJIM3 BBHICOKOMOJIEKYJSIPHEIX ~ BELIECTB, ~ OPraHMHYCCKUX
MaTepHaloB.
BuojorMyeckie W MEIUIUHCKAE  OOBEKTHL CaHHTApHO-THTHEHHUECKHH  KOHTPOJIE.
Kmuaugeckyit ananmus. [IHiesble TPOXyKThL. ONpeiescHie OCHOBHAIX KOMIIOHEHTOB H
MIPUMECEH.
O6bexTsl  OKpyKarouiei cpefbl.  OCHOBHBIC  HCTOMHAKH 3arps3HEHMH M OCHOBHBIC
3arpsA3HATENH; METOABl HX ONpPEHCICHUS. OnpenesieHue CyMMapHBIX noxasareneit (XK,
BIIK u nap.). TecT-MeTOABL.
Crienpansibie  OOBEKTHL TOKCHYHBIE M paJHOaKTHBHBIC,  B3pPHIBYATBIC U
JerKOBOCILIAMEHAIONHECS BENIECTBA, I'a3bl, KOCMUYECKHE U apXCOJOrHuCCKue O0OBEKTEL

6. AKTyanbHbIC TPOOIEMBI ¥ TEHIACHIMH Pa3BUTHA COBPEMEHHOI aHAIMTHYECKOH XHMHAM.
VBe/ueHde JOTH HHCTPYMEHTAIBHBIX METOJ0B, MaTeMaTH3allii H KOMITBIOTEPH3AIHS
AHAIW3a, YCWIEHYME BHAMAHHS K aHalH3y OPTaHMYCCKHX BCINECTE 1 0OBEKTOB OKpYIKAroLIeH
cpenpl, Iepexojl K - aHammsy cMecell 6e3  pasjieneHHs  KOMIIOHEHTOB, Pa3sBHTHE
BHEJIAGOPATOPHBIX M THOPHIHBIX METOJOB (CEHCOpBI, CHCTEMBI «IJIEKTPOHHBIH HOCH H
«ATEKTPOHHBIA SI3BIK», JUCTAHIMOHHBIE METOIbL, TECT — cucreMel). MuHHATIOpH3ALKL
ananuriHueckux mpubopos. CHIDKEHHE IIPE/ICTIOB ofHapy)KEHHs U yBEJMYCHHE TOYHOCTH
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H3BECTHBIX METOJ0B aHallk3ad, Cc0O3JIaHHE HOBBIX MECTOHOB. PazpuTHe TEOPETHYECKHUX OCHOB
PpasHbIX METONOB aHanusa, HX cOmxenue M obpenuHEHHE C Y4YETOM ,LIOCTH)I(GHI/ifi
METpOJIOTHH, HH(pOpMaTHKH H XEMOMETPHKH.

TIpuMep SK3aMEHAIMOHHOrO OuieTa

®I'BEOY BIIO «KybaHcknii roCyHUBEPCHTET?
Kadeapa aHaauTimaecKkoi Xummn
Hanpapjenue MOAroToBKH - XHUMHUECKHE HAYKH.
IIpoduiabs AHAIATHYECKAS XTMUS

Kanjunarckuid sK3aMeH

BUAJIET Ne 1

1 KoneGaTe pHast CIeKTPOCKOIHs, TEOPHS 1 IIPaKTHKa METOMA. dypoe-1peodpazoBaHue
crekTpa. Paccesnue M3mydenus, MeTol, KP.
7 AHATHTHIECKHE BO3MOKHOCTH METOJIA XPOMATO-MacC-CeKTPOMETPII.

3aB. kadeapoi
JI-p XUM. HayK, ipogeccop 3.A. Temepianicen

8. VuefHo-MeToUecKoe o0ecnedene JHCIHILINHD
8.1. OcHoBHAs JIUTEPATYPA
8.1.1. Ileuarnble H3IAHNS OCHOBHOI JIATEPATY PbI:

1. OCHOBBI AHAUTHUECKOH XUMHIH: YYeOHHUK JUIS CTYASHTOB BY30B. B 271.T.1,2./nox
pen. FO.A. 3onoToBa, 6 mamanme. M.: Akanemus, 2014.

7 OcHOBBI aHamuTHUeckod xuMmuH. Ilpakruyeckoe PyKOBOACTBO (moji pepaKuuen
10.A. 3omorosa). M.: Beicuas mxona, 2001

3. Otro M. CoBpeMeHHBIE METO/IBI anarTHyeckol xumua. M. Mup. 2008. 544 c.

4. Kpucruan I'. AnaniTHyecKas XuMus B 2 1. T. 1,2/ mep. ¢ aurn. A.B. I'apmarna u
mp. - M.: BUHOM. Jlabopatopus suanui, 2009.

5 30n0tos [0.A., Bepmmuus B.M. McTopus @ METONOIOTHA AHAJIMTHICCKOH XHMUH.
Mocksa UIT «Axagemusi». 2008.

8.1.2. DJeKTpPOHHbIE H3AAHUI OCHOBHOI JINTEPATYPHI:

1. @usmdyeckue METOJB WCCIHCIOBAHMA H HMX IMPAKTHECCKOC [I[PHMEHEHHE B
sumvuueckoM apaymse / H.I. Spemmes, [0.H. Mensezes, M.J. Toxapes u Jp. - M3nanue
BTOpOE, TIepepaboTaHuoe i NOOJHCHHOE. - Mocksa: Ilpomereit, 2015, - 196 c.: cxem., WL,
ta61. - ISBN  978-5-9906134-6-1, To  xe [Dnexrponnsrit  pecype]. -
URL: http://biblioclub.ru/index.phn‘?page=b00k&id:426720

2. Tpudounosa A. H., MenscuTosa 1. B. Ananuruueckas xumus/ M3naTennCcTBO:
Beimiimas mxosa. 2013

5 ToKCHKONOrHUECKast XHMus: yuebHoe mocodbue / B. Canpuuxosa, E. Kynpssiesa,
C. Jle6ener, M. CxanbHas; MUHHCTEPCTBO oOpazopanus ¥ HAYKH Poccuiickoit Depepanun,
denepabHOE  TOCYIAPCTBEHHOE GrojpKETHOE 00pa30BaTEIPHOE  YUPENKJICHHE  BRICIICTO
rpod)eccHOHAIEHON0  00pa3oBaHm «OpeHbyprekuil  ToCy/IapCTBEHARIH  YHUBEPCHTET?. -
Open6ypr: OI'Y, 2012. - 228 ¢. - bubnuorp. B kH; To xe [DnekTpoHueti pecype]. -
URL: http://biblioclub,ru/index.php?page:book&id:%%61 [Or'Y, 2012

8.2. JloroTHUTEIbHASI JIMTEpaTypa
8.2.1 IeyaTHbIE M3JAHHS JONOJHUTEILHON IHTEPATY PbL:
1. AHamuTHYecKas XUMHS: y4eOHMK UL CTYACHTOB BYy30B B 3-x Tomax. / moj
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pen. JLH. Mocksuna. — M.: Axajgemus. —2008. — 575c¢.

2. Jlepbdens K. Cratncruka B anaymruaeckoit xumun / K. Hepddens; mep. ¢
rem. JLH. Ierposoit mox pej. FO.I1. Amzepa. — M.: Mup. —1999. —267c.

3. Auanurrueckas xumus. Ipo6aemsr u mogxomsl. B 2-x Tomax. T. 2 / pen. P.
Kenpuep u ap.; nep. ¢ anrit. A.I. Bopserko u ap.; nox pej. FO.A. 3onorosa. — M.: Mup ACT.
—2004. - 728c.

4. OcHosbl anaymTaueckoi xumun. B 2-x tomax/Jl. Cxyr, [I. Vacr; llep.c anri.
E.H.{opoxosoit, I".B.ITpoxoposoii oz pex. }0.A.3omotosa. - M.: Mup, 1979.

8.2.2 DekTPOoHHBIE H3AAHAS JONOJIHATEILHON IUTEPATY PBI:
1. Ilapmo TI. Meroasl amamurudeckoii Xumuu. KOJMYCCTBEHHBIH —aHaiu3
HeOpraHuveckux coeuHenui - Mocksa, JlenuHrpai: M3naTenbeTBo "Xumuga", 1965
2. Tepemenxo A. T., TMuxyma H. II., Toncruxuma T. B. BuyrprmiaboparopHblii
KOHTPOJIb ~ KauecTBa  Pe3y]bTaroB — aHauu3a € HCHOJL30BaHMEM nmabopaTopHO#i
pH(popManmonHoit cuctemsl - M.: BUHOM. Jla6oparopus suauii, 2012

8.3. IlepuoanuecKue H3XAHMA
JKypHan aHaTMTHYECKOH XUMHK
3aBozckast tabopaTopus. JmarHocTHKa MaTepHaIoB.
AnanuTHKa 1 KOHTPOJIb
8.4. MuTtepueT-pecypebl
1. Tlopran «AHanuTiueckas xumust B Poccrmy http://www.wssanalytchem.org
2. ITopTan XUMHAKOB-aHATUTHKOB: aHAJIMTHYECKAs XMMHUST M METPOJIOTHS www.anchem.ru
3. Poccuiickoe xemomerpuueckoe obmectBo http://res.chph.ras.ru
4. www.scopus.com,
5. www.scirus.com
6. hitps://e.lanbook.com
7. www.znanium.com
8. http://webofscience.com/
9. http://www.elibrary.ru/
10. http://cyberleninka.ru/
11. https:/link.springer.com/
12. ®enepanbHOE AareHTCTBO MO TEXHMYECKOMY PETYJIHPOBAHHMIO H  METPOJIOTHH,
www.gost.ru; 6a3a HOpMaTUBHBIX JJOKYMEHTORB;
13. BHUWKH, caiit: www.standards.ru; 6asa AUCJ] «l'ocy1apcTBeHHBIH PEECTP THIIOB
CpeJICTB M3MEPEHHH, IOMYMEHHBIX K oOpamenuto B PO»;
14. www.1gost.ru; 6asa MCTOIMK BEIICHHCHUS H3MEPEHHM
8.5. MerouuecKHe yKa3aHUsA W MATEPHAJIbI 110 BHAAM 3aHSITHI
MeToan4ecKkne peKoMeHAANHH CTYASHTAM 10 0PraHM3ANMH W3y ICHU A CIMINIHHBI
«AHATATHYCCKAN XHMHSD)
VenenHoe OCBOSHHE AMCHUINIHHGI MPEITojiaraeT akTHBHOE, TBOPYECKOE Y4YacTHE
CTyZIeHTAa IMyTEM ILIAHOMEPHOI, TTOBCEIHEBHON paboOTHL.
O01mme peKoMeHAALMH
V3ydyeHHe MMCIMIUIAAEL CIEJyeT HauMHATH ¢ NPopaboTKH paboued MPOrpamMMBbI,
oco0oe BHUMAHHE, YAEIsis IeJiaM | 3a7a4am, CTPYKTYpe U CoJIepikaHuIo Kypca.
PaGoTa ¢ KOHCIEKTOM JeKImii
ITpocMOTpHTE KOHCIEKT Cpa3y IIOCTE 3aHATHH, OTMEThTE MaTepHail KOHCICKTa
JICKIIHH, KOTOPKiil BRI3BIBACT 3aTPYAHCHHS J7is MoHkManus. [lonbiraiitccs HAHTH OTBCTHI HA
3aTpPYHETENbHBIE BOPOCHL, HCIONB3Ys PEKOMEHYEMYIO JINTEpaTypy. Heii caMOCTOATENLHO
He yIanock pazobparhkcs B MaTepuaie, cQopMyIHpyHTe BONPOCH! i 00paTHTECh 32 TIOMOILHO
K IPENO/IaBATEII0 HA KOHCYJIbTAllAH Ul OJyKalIIeH IeKIHHI.
PeryspHO OTBOAMTE BpEMs JUIsl MOBTOPEHHS HPOMJICHHOIO MaTepuaa, pOBepss
CBOM 3HAHMS, YMCHHS U HABBIKH [10 KOHTPOJIBHBIM BOIIPOCAM.
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Buinoanenne JadopaTopHbIX pador

Ha 3aHsTHH HOYUHTE Y IPEnojasatelst rpayK BHITONHEHHUsT Jab0PATOPHBIX PadoT.
O6zase/Tech BceM HEOOXOMMBIM METOIHUECKUM 00€eCIIeYeHHEM.

Tlepen moceleHueM J1abOPATOPHH M3YUHTE TEOPHIO BOIPOCA, MPEINONAracmMoro K
HCCIIEIOBAHKIO, 03HAKOMBTECH C PYKOBOZICTBOM [0 COOTBETCTBYIOWIEH paboTe U MOATOTOBLTE
IPOTOKOJI IPOBEICHUS PabOThI, B KOTOPHIA 3aHECUTC:

— Ha3BaHue PabOTEL,

—  3aTOTOBKHM TAGJHUIL TSI 3aTI0HEHHS DKCIIEPHMEHTATBHBIME JJAHHBIMU HAOIO/ICHNI;

— ypABHCHHS XUMHYECKHX PeaKiyii MpeBpaIieHui, KOTopble OYayT OCYIECTBICHbI

MPH BBITONHEHUHN SKCIIEPUMEHTA,;

— pacueribie (POpMYJIDL

OQopMileHHEe OTYETOB JIOJUKHO IPOBOJMTHCA —TOCHE OKOHYAHHs padoThl B
snaboparopuu.

Jliis TIOATOTOBKM K 3aIHTE OTYETA CJIEAYET NMPOAHATH3HPOBATh IKCIEPUMENTAIbHBIE
pe3yNbTaThl, COMOCTABUTH MX C H3BECTHBIMH TCOPETHYCCKHMH MONOMKEHHAMH  HIH
CIIPABOYHBIMU JJAHHBIMH, O0OOIIUTE Pe3y/bTaThl HCCIICAOBAHUI B BHJIE BRIBOJIOB 110 pabore,
MOATOTOBHTH OTBETEI HA BOIIPOCHI, IIPUBOAUMBIE B METOJHUECKUX yKa3aHUAX K BBIIOJIHCHHIO
mabopaTopHBIX paboT.

9. IMporpammuoe obecrnevyeHue COBPEMEHHBIX HH(pOPMAIHOHHO0-
KOMMY HHKAIHOHHBIX TEXHOJIOT M

JINIeH3HOHHBIE  KOMIBIOTEPHBIE TPOrpaMMbI  00pabOTKM JAHHBIX IPOrpamMMHO-
ANNApaTHRIX KOMILIEKCOB MpubopoB: cmexTpodoromerp AA-6800, @yprhe-criekKTpoMeTp
nnpaxpacusii IR Prestige-21, “Shimadzu”, I'azosblit xpomarorpad «Kpucramm-2000M»,
CHEKTPOMETP € HHIYKTHBHO-CBA3AHHOM IUIa3MOH ICAP-6500Radial, «Termo», ra3oBblii
xpomarorpad GC 2010 “Shimadzu”, xumxocrheii xpomarorpad LC 2010 “Shimadzu”,
rasoBslil Xxpomaro-Macc-cektpomerp GCMS-QP 2010 Plus “Shimadzu” u ap.; Microsott
Office Excel, STATISTICA, anextpomusie 6ubmnorexu «Wiley8 mass spectral library» u
«NIST-05», HHTerpHPOBAHHBIE B HPOTPAMMHO-AIIApaTHEI KoMIuleke npudopa GCMS-QP
2010 Plus.

10. MarepuaabHO-TeXHHYECKOE odecmedeHne AHCIHILIHHbI

Jlss1 peau3anin MpOrpaMMbl HAYIHO-HCCIIEIOBATELCKONH pabOThl aCIMPaHTOR  TI0
ganpasienuio  mojroropkn  04.06.01  «XuMuyeckue — HayKuy, npodune  02.00.02
«AnayurTnyeckas xuMus»  kadenpa aHaMUTHYECKOH XMMHH PacmojaraeT MaTepuallbio-
TexHUUecKol 6a30ii, 06eCeunBAIOIIEH BHIMOIHEHNE BCEX BUIOB HAYIHO-HCCIIE/[0BATEIBCKOM
pabotel. ViMeeTcs BO3MOXHOCTH HCTIONB30BaHUs O0OPYAOBAHUSA naboparopuii  Hay4HO-
06pa3oBaTeILHOr0 HKOIOr0-aHATHTHYECKOTO IEHTpa: JrabopaTopuu ICP-cieKTpOCKOIHH;
XpoMarorpaduu; PeHTTEHOBCKOH CIEKTPOCKOMUHA; PEHTICHOrPaHuecKoro u TEPMUYECKOTo
aHANM32;  ATOMHO-aOCOPOIMOHHON  CIEKTPOCKONMAM;  1abopaTopud  HCCIIeNOBaHUH
[EPCTIeKTHBHBIX MATEPUAIIOB; MHKPOBOJIHOBOK TPOGOMOArOTOBKH; HOHHOM XpoMmaTorpaduu
1 KamHUBSIPHOTO 3jiekTpodopesa; 1abopaTopust aHAIH3a ITHINEBBIX IPOIYKTOB.
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