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PaGouas mporpaMma paspaboTaHa B COOTBETCTBHM ¢  TpeGopanusmu  DenepanbHOro
rocy/IapCTBEHHOro 00pa30BaTeNbHOrO CTAHJapTa BBICIIErO 00pa3oBaHHA IO HANpaBJICHHIO
[IOrOTOBKH Hay4HO-TIE/IarornYecKux KaapoB B acnupanType 06.06.01 «buonornyeckue HayKu» U Ha
OCHOBaHHH Y4eGHOTrO TIaHa OCHOBHOM 00pa3oBaTelbHOH mporpamMMbl 1o HanpasieHuio 06.06.01
«Bronorudeckue Hayku» no npodumo 03.02.08 Dxonorus (XAMHYECKHE HAYKH).

CocraBuTenu:

J%'/Kncenesa Haramus BraguMupoBHA, KaHIMAAT XMMHYECKHX HaAyK, JOLEHT
kadepel aHATH TYECKOH XHMHH.

W Illonko Tatbsna I'puropheBHa, MOKTOP XHMHYECKHX HaykK, mpodeccop
[Zd o
Kade/pbl aHATHTHYECKOH XHMHH.

Pabouas mporpamMma paccMOTpeHa M YTBEpXKICHa Ha 3aceJaHHH Kadeapbl aHATMTHYECKOH XHMHH
18.05.2021 r. mpoTokon Ne 5.

3asemyromuii Kadeapoit
aHATHTHYECKOH XHMHH, <
I.X.H., mpodeccop 2 3.A. Temepaaiues

PaGouas nporpamma oo0peHa Ha 3aceJaHHH Y4eOHO-MeTOIM4eCKOH KOMHCCHH (aKy/IbTeTa XHMHH
U BeicOKHX TexHomorwit 24.05.2021 r. nporokon Ne 7.

[pencenarens YMK

(aKyIbTeTa XMMHUH H BBICOKHX TEXHOJIOIHI %‘
K.X.H., JIOLIEHT ¢ —~ > A.B. becrraios




1. e 1 32294 OCBOCHHS MACIHAILTHHBI

1.1. Ilea» OCBOEHHS TUCIHILTHHEL - H3yICHHAC OCHOBHBIX METOIOB, CIIOCOOOB H CPE/ICTB
[ONy4eHHEs W IepepaCoTKH wE(opMAaIMH, a TaKxke (OpMAPOBAHHE Y aCIHPAHTOB 3HAHWH H
yMEeHHH, MO3BOJIIONMX BIIANCTh HABEIKAMH TIOCTAHOBKH XHMMYECKOTO JKCICPHMEHTA,
OCHOBHBIMH AHATHTHYECKHMH METOJIaMH HCCIICIOBAHIA 3KOJIOrHYecKuX O00BEKTOB, HABBEIKAMH
paGoTEl HAa COBPEMEHHOH y4eGHO-HayTIHOH anmaparype HpH IPOBEACHHIH HKOaHATHTHYECKOTO
KOHTPOJIA.

1.2. 3apauu AHUCUHILIHHEI

_ o3HAKOMJICHHE C TOJXOJaMH JUls BbIOOpa ONTHMATBHOTO IPH NAHHBIX YCJIOBHAX
METO/[a AHATH3A JUIS PENICHHS KOHKPETHOH 3KOJIOTHYECKOH 3a/1a9H;

- BbIpaboTKa y ACIHPAaHTOB IOJXOMOB UL BBIOOpA ONTHMANBHOIO IpH JaHHBIX
ycrnoBHsX criocoda npoGooT6opa 1 MPOOOIOINOTOBKH 00BEKTA HCIIEITAHHAS.

2. Mecro mucnunauas B crpykrype OOII BO

IMucmummea  «[logroToBka M aHAIMI O0OBEKTOB OKpYXKarollel cpeap» ABJIACTCA
JUCIMIUIAHON TI0 BEIOOPY BapHATHBHOM dJacTH OJoKa «JIACITHILTHHEL (MOTYJIH)» ygeOHOoro
ruiana mo Hamnpasyernio 06.06.01 «buonoruyeckue HayKin 1o npodmwmo 03.02.08 Dxosorus
(XMMHYECKHE HAYKH).

3. TpeGoBanus K pe3y/IbTaTaM OCBOEHMSI CONEPIRANMI AUCIMILTHHBI

B pesynbTaTe H3Y4eHHS Kypca y aclupaHToB JIOJKHA GBITH BEICTPOEHA cHCcTEMa 6a30BBIX
3HAHHMH O COBPEMEHHBIX (DH3MKO-XHMITIECKHX METONAX aHAIH3A 0OBEKTOB OKPYKaIOIIEH CPe/IBl,
cOpMHPOBAHO YMEHHE IPHMEHATH MHCTPYMEHTATEHBIE METOIBI M CPEICTBA LA PEINCHHA
TIPaKTHYECKHX 3KOJIOTHYECKHUX 3a/1ad.

B pesynpTare H3yUEHHA J@HHOW JMCLUILIMHEl MAaruCTPaHThbl IOJDKHBI npuobpecTH
creyIomue 3HaHUs, yMCHHs ¥ HaBBIKH:
3uaTh
- OCHOBHBIE TPHHIWIBI IOCTPOCHHA AHATHTHYECKHX CXCM KOHTpONSL OOBEKTOB
OKpyXaromei  cpeiel  H peiGopa  CPEACTB  peamM3aly  KOHKPETHBIX — METOZIOB
9KOAHATHTHYECKOTO KOHTPOILA,
YMmers:
— paszpabaTeIBaTh IOIXOMX A BEIOOpA ONTHMAJLHOTO TPH J@HHBEIX YCIOBHAX METOAA
AHANTA3A C [E/TBIO IOBBIIIEHHS TOYHOCTH A TyBCTBHTEILHOCTH ONPECICHIL,
— NPOBOIHTH CONOCTABICHHE crioco6os mpoBooTéopa H NMPOGOIOArOTOBKH o0BeKTa
MCIIBITAHES C eTbI0 BEIOOpa JATBHEHINEro METOa aHaln3a;
Baagers:
— COBpEMEHHBIM 000pyI0BaHAEM ATLA or6opa npo6 NpHPOIHBIX H TEXHOTCHHBIX CPELL;
— MeTonamu 00pabOTKH B HHTEPIIPETAHH pe3yJIETaTOB AHAIK3A.

4. Komnerenmu, hopMupyeMbie B pe3y/IbTaTe 0CBOCHHS COACPRAHMS MM CIHILTHHBI

B xone H3y9YCHHUA JTHUCIHUILIHHEI «ITonroToBKa ¥ aHallH3 00BEKTOB oxpyxcalomei& Cpeab»
acIapaHT 1'IpPI06peTaET IIpOd)CCCI/IOHa.IIBHYIO KOMIIETECHITHIO!

- Hajlp4Huce upc,acrannoﬁnﬁ o0 mauboliee AKTYATRHRIX HATTPABIEHUAX HCCHE;{OBaHHﬁ B
obnacTH COBpBMCHHLIX METOI0B IKOAHATMTUYECKOr0 KOHTPOIA H TOTOBHOCTB K HX
IPaKTHYeCKOMY NPHMEHEHHIO (TIK-1).



N Hunexc Conepxanue B pesynbTaTe H3y4eHHs y4eOHOMH MACIMILTHHEL o0ydJaronmecs
® | xomme- KOMIIETEHIIAH JTOJDKHBI
M| repmmn (am e€ JacTH) 3HATH yMeTh BJIA/IETh
(£ [IK-1 | mammyue BO3MOYKHOCTH HCIIONE30BATh TEXHOJIOTHAMH
TIpeCTaBIeHHil 0 | METO/IOB 3HaHus B 00/1acTH | IUIAHAPOBaHHS H
Hamboiee KOHTpOIISA K COBpEMEHHBIX ONTHMH3AIIAH
aKTyaIbHBIX HCIIOTB30BaTh METOJIOB SKCIEPAMEHTAIBHBIX
HanpaBJIeHHAX TOJIyYeHHYIO JKOAHATHTAYEC- | HCCIeJOBaHUH B
JccleNoBaHmi B | HHEQOPMAIHIO U | KOro KOHTPOJIA npodeccHoHaIBHOM
obnacta [IOCTPOCHHS IS aHAIH3a U IEeATeNbHOCTH B
COBpEMEHHEIX aHATATHYECKHX OIICHHBAHUS chepe Hay4HBIX
METO/I0B CX€eM C y4EeTOM Ppa3THIHBIX pccleI0BaHAH
SKOQHAIHTHYEC- | IEPCIEKTHBHBIX | (aKToB A
KOTO KOHTPOIS M | HANpaBIeHHH nX SBIICHHIL B
FOTOBHOCTE K HX | Pa3BHTHA OKpYyIKaromei
[IPaKTHYECKOMY cpene
MIPHMEHEHHIO
5.JI1aHApyeMble Pe3y/IbTAThI 00y 1eHHMs, XapAKTePH3YIOMIHE pe3yJIbTaThbI, ITANbI
dopmupoBaHHS KOMIIETEHIIHI 1 KPHTEPHH HX OLCHHBaHHHA
VYposHH
(opMHEpOBAHUS 3HaeT Vmeer Bnaneer
KOMIIETEHITHI
IIK-1: sammuue npefcTapjieHnii o Haubonee aKTyalbHBIX HATMPABICHIAX HCCIIe0BaHUM B
06MacTH COBPEMEHHBIX METOJOB JKOAHATHTHYIECKOTO KOHTpOTL H TOTOBHOCTE K HX
IPaKTH4ECKOMY IPHMEHCHHIO
[ToporoBbIi YaCTHYHOE 3HAHHE ¢bparMeHTapHOE (¢parMeHTapHoe
COBPEMEHHBIX METOZIOB | HCTIOJIB30BAHHC TIpUMEHEHHE TeXHOIOTHH
3KOAHATATHIECKOTO 3HaHWH B 001aCTH IUTAHUPOBAHHA U
KOHTpOJIS ISl aHAJIM3a M | COBPEMEHHBIX ONTHMH3AIHH
OlIEHUBAHHS PA3THIHEIX | METOJIOB SKCIIEPAMEHTAIBHBIX
(hakTOB U ABICHHH B 9KOAHATUTHYECKOTO HCCIICIOBAHHH B
OKpYKaroIllel cpesie KOHTPOJIA UL aHaTH3a npodeccHOHATBHOI
M OIICHUBAHHUA JIeITENbHOCTH
pasITHIHBIX (aKTOB K
SIBJICHUH B
OKpy»Karolei cpese
bazoBeii MOIXO/BI K B I[EJIOM YCTIELIHOE, HO | B IIENOM YCIEIIHO®, HO
dparmMeHTATEHOE conepKaliee coziepiKalnee OTAeIbHBIE
HCIIOTE30BAHME 3HAHKN | OTAe/bHBIe Ipobemsl | MpoOerbl IPUMEHEHHE
B 0BIACTH COBPEMEHHEIX | HCIIOIB30BAHUC TEXHOJIOTHI
METOIOB 3HaHu# B 001aCTH NJIAHAPOBAHHS U
9KOAHATATHIECKOTO COBPEMEHHEIX ONTHMHU3AIHH
KOHTpOJIS ISl aHalH3a H | METOZI0B IKCIIEPUMEHTAIBHBIX
OIICHUBAHUA PA3JIHYHBIX | SKOAHATHTHIECKOTO MCCIIEIOBaHHM B
¢daxToB H SBJICHHH B KOHTPOJIA JUId aHATHA3a npodeccHoOHATEHOH
OKpYy’Karolei cpeze | OlIeHUBaHHA IesSTELHOCTH B chepe
pa3mMuHEX GAKTOB H | HAYHHBIX HCCIEJOBAHHH
SBJICHHH B
OKpY:KaIollei cpene




YposHH

(opMHpOBAHHA 3Haer VYmMmeer Bnapeer
KOMIETeHIUH
TloppimeHHsH | MPodecCHOHANBHOS chopMApPOBAHHOE YCIIENTHOE W CHCTEMHOE

HCIIOTB30BAHHE 3HAHUM
B 00/1aCTH COBPEMEHHBIX
METOJIOB
3KOAHATTHTHYECKOT0
KOHTPOJIA UL aHAIH3a U
OLlEeHWBAHUSA Pa3IHIHBIX
$aKTOB H SBJICHHH B
OKpPYXKAIOIIEH Cpesie

yMeHHE HCIOIb30BaTh
3HAHHA B 00IaCTH
COBPEMEHHBIX
METOJOB
3K0aHAJHTHIECKOTO
KOHTPOJISL U1 aHAIH3a
¥ OLICHUBaHUA
pasMIHbIX HaKkToB H

IIpEMEHEHHE TEXHOIOTHi
IJIAaHHPOBaHUA H
ONTHMH3AIHH
JKCIIEPEMEHTAIBHBIX
HCCIIEIOBAaHHH B
npodeccHonaIbHOR
IeSTeTbHOCTH B chepe
HayYHBIX HCCIIEI0BAHUH

SIBIIEHHH B

OKpYXKarollei cpese

6. CoepskaHue H CTPYKTYPa AHCHHITHHEI
6.1. Copep:xkanue pa3/ieJ0B TACIHILTHHDI

PaspaboTtaHo ¢

y4JacTHEM
®dopma %
Ne HanMmenoBaHHE mpejiCTaBUTeIeH
CopeprxaHue pasziena TEKYyIIEro =
paszena paszena paboronareneit
KOHTPOJIAL
(ykazathb
OpraHu3alHIo)

1 ! 3 4

1 O6BeKTEI ITpo6ems! mpobooTbopa 1 Cobecenopanue IJIATH
OKpy’Kalommeii CPEibl, | IPOOOMO/TOTOBKH. Cnemuduka no F0O®O
0COOCHHOCTH npo600TOOopa | MPOIOArOTOKH IIPH
aHAIH34, apanmu3e 00BEKTOB OKPYXKaoImeH
Knaccupuxarus cpensl. [lonsTie CpeaHeH poOEL K
METOJIOB aHAJIH3A meTob! ee orbopa. TeHIeHIH

pa3BHTHS METOZOB
AHATTMTUYECKOTO KOHTPOJIA 32
cojlepKaHHeM SKOTOKCHKAHTOB B
0OBeKTaX OKPYKAIOMEH CPe/IbL.

2 Cnenuguka otbopa Texuuka pasnoxenns | CobeceoBanne IUIATH
mpol 00BEKTOB (pasyo)keHHE HArpeBaHHEM B rase, no HO®O
OKpY’Karollelf cpefibl | PaCTBOPEHHE B JKHJIKOCTSAX,

pasoKEHHE CILIaBIICHMA.
Marepransl I H3TOTOBICHHS
XUMHAYecKkoi mocyasl. VCcTOYHHKH
NOTPENIHOCTEH TMPH  PasIOKCHHH
BeIecTB. YCKOPEHHE pa3JIoKEHHs,
aBTOMATH3AIH.

3 dDu3UYecKHe Pazioxenne emects ¢ ydactieM | Cobecenopanne IJIATA
XUMHUECKHAE METOIBI | XHMHYECKHX peaxuui oe3 no FO®0O

pasyoXKeHHsA Mpod
5KOJIOTHIECKHX
00BEKTOB

H3MEHEHHS CTEINCHH OKHCJICHHA
3JI€MEHTOB. Paznoxenue c
HMCIIOH30BaHHEM

KOMITTEKCOOOPAIVIOMHAX  BEIIECTB
H HOHHTOR. CnnaBiieHHe.
PacmenicHue dbepMeHTaMH.




TTupOoruapoIIus. Paznoxxenue
METOJI0M JloypeHca CMmHurTa.
PaznoxxeHue  C OKHCIIEHHEM.
DNIEKTPOJIATHIECKOE ~ OKMCIICHHE.

TepMuIecKoe pazoKeHue.
PaznoxeHue OpraHHYECKHX
coeMHEHUI HCKPOBHIM Pa3spaIoM.
[TnazmMeHHas MECTPYKIHA.
VneTpa3ByK, KaK ¢axTop
HHTeHCH(HKAIIH mporecca
1Ipo6OIOATOTOBKH. doTonus.

OcobenHocTd  (POTOXUMHYESCKHX
peaxiii. Onerka 3QQeKTHBHOCTH
1poGOIIOArOTOBKH. MexaHHu3M
boTOOKHCIEHUS Ha
doTokaTanu3aTopax. HcTouHMKH
V@ — p3nydeHAs. Y CTPOHCTBA U
OTOXIMHIECKOH

npoGonoaroToBkd. POTOMH3, KaK
SKCIpEcC-MeTOJl MPOOOMOTOTOBKH
JHIKAX [HIIEBBIX MPOJIYKTOB K

aHaA3y.

OcobeHHOCTH aBTOKJIABHOM
npo6OOArOTOBKH MHINEBBIX
ppoaykroB. CBY-m3TydeHHE KaK
dakrop HHTEHCHOHKAITH
poOOIOArOTOBKH.

Xapaxrepuctuka CBYU-H3my4eHuA.
VYerpoiicTsa, HCIONB3YEMBIC JUIA
npobornoaroropkd. OcobeHHOCTH
MMKpPOBOJIHOBOH

npoOOTIOArOTOBKH.

CoBpeMeHHBIC METOIBI CobecenoBanue [JIATH

aHATHTHYECKON XMMHH B no 1000
Xpomarorpadugeckue

IIPAMEHEHHH K aHATH3Y 00BEKTOB
METO/IBI AHAIIM3a -

OKpYXKarome# Cpe/ibl.
00BEKTOB

i a30KAAKOCTHAA,

oKkpyxaromieit cpe/isl

BBICOK02 (D PEeKTHBHAS JKHAKOCTHASL

xpomarorpadus 1 XpoMaTo-mMacc-

CHeKTpOMETPHS Kak OCHOBHEBIC

MeTOIbl HACHTH(QHKAIIH 1

OIIpe/IeNIeHHs COJICPKAHMA

OpraHHIeCKAX TOKCHAHTOB.
CrnexTpaibHele Crnextpo)oTOMETPHS, AaTOMHO- IIJIATH
METO/IBI aHAIH3a aGcopOoHHEAA X aTOMHO- no I0®0O
00BEKTOB SMHECCHOHHAS CIIEKTPOCKOIIHS,

OKpPY>KaroIeH cpebl

CIIEKTPOCKOIIHS HHITY KTHBHO-
CBSI3aHHOM MIa3MbI KAK OCHOBHBIC
MeTOIb!I aHamu3a 00BEKTOB Ha
conepkaHfe TOKEIBX METAILIOB.




6.2. CTpyKTypa JMCUANIHHbI

B paGoTst Tpy10eMKOCTb, 4aCOB

3 Kypc o0y4YeHHs Bceero
Oomasi TPYA0eEMKOCTh 108 108
AyauTopHas paboTa: 44 44
Jexyuu (J1) 8 8
Jlabopamoptwie pabomet (JIP) 18 18
TIpakmu4ecKue 3aHAmuUs (IIp3) 18 18
CamocrosiTe/IbHas padora: 64 64
Pedepart (P)
CaMOCTOATEIbHOE H3Y9ICHUE pas/ciioB 34 34
Camorno/roToBka (mpopaboTka H NOBTOPCHHE 30 30
JIeKIIHOHHOT0 MaTepHasia ¥ MaTepuaia
yaeOHUKOB ¥ y4eOHBIX TOCcOOHIi, TOArOTOBKA K
1abOpaTOPHEIM M TPAKTHYECKUM 3aHATHIM,
KOJUTOKBHyMawm H T.JL.)
[ToaroToBKa ¥ ciadya S9K3aMeHa
By HTOroBOro KOHTpOJId 3a4er

6.3. Paznesnl JHCIHIUIHHBI, H3Y49aeMbI€ HA 3 Kypce

KosmraecTBO 9acoB
Ne CamocTosTen
AynuTopHas
pas- Haumenosanue paszienoB bHAs
Beero pabora
nena pabota
J1 JIP 13

1 2 3 B 5 5 7
OO6BLEeKTHl OKpYJXaIommed Cpelsl,

) oco0OeHHOCTH aHaIIN3a, 15 1 5 ) 10
Kinaccu(pUKanus METOJIOB
aHanm3a

) Crnemmduka orbopa Hp?ﬁ 21 1 4 i 12
00BEKTOB OKPY KaroIeH Cpeabl
duznyecKue U XHMHIECKHE

3 | MeTojBI pa3noxKeHus npod 24 2 - 4 14
SKOJIOTHYECKHX 00BEKTOB
Xpomarorpaguaeckue METOBI

4 | amanusa 0OBEKTOB OKPYKAIOIIEH 24 2 - 4 14
cpensl

5 CrekTpabHbIe METOJIB! agajmsa 24 2 4 4 14
00BEeKTOB OKpYIKarOIeH CpelIbl
HTtoro 108 18 18 64
Bcero 108 8 18 18 64

6.4. JleknuOHHBIE 3AHATHS
Ne Tema Yac.
1. |[Ipo6aems1 mpobGooTdopa 1 npoGonoaroropks. Crenuduka npobootbopa 1 1

NPOTIONTOTOKH MIPH aHamu3e 00BeKTOB okpyxaromeit cpesiel. IlonsTae ¢
1 MeTozbI ee 0T60pa. TeHIeHIHA Pa3BATHS MCTOMIOB AHATHTHICCKOTO KORIPO/LL 3a
cojlepKaHieM 3KOTOKCHKAHTOB B 00BeKTax OKpYIKalolleH cpelbL

pemHei mpoOsl




aBTOMAaTH3AITHA.

2. |[Texuuxa pasnoxenus (pasnoXeHHe HarpeBaHUCM B ra3e, pacTBOpEHHE B XKHIKOCTAX,
pasIIOXKEHNe CILIABIICHHS). Marepuansl i H3rOTOBJICHHA XHMHAYECKOH IOCY/BL.
MCTOUHHMKHM TOrPEIMHOCTEH NpH PA3NOKEHHH BEIICCIB. VCKOpeHHe pasloKEHH,

IIGPOKCOKHCJIOTEIMYI. BJIGKTpOJIHT!‘I‘-IGCKOG OKHCJICHHE

Ha tbOTOKaTaﬂnsaTopax.I/ICTommKH V@ — w3IydeHus. YCTpOHCTBa

1poGOIIOATOTOBKH JKH/KHX MAIIEBBIX IPOAYKTOB K aHaJIH3Y.
OcoB6eHHOCTH aBTOKIABHOM IPOOONOArOTOBKH IHINEBBIX npoaykroB. CBU-u3iyde

MHKPOBOJIHOBOH MTPOGOMOrOTOBKH.

3. [PasjoXkeHHEE BEIECTB C YJaCTHEM XHMHIECKHX peakiuii Ge3 M3MEHEHHS CTCIEHH
OKWMCIIEHHS SIEMEHTOB. Pa3sloXeHHE C HCIONB30BAHHCM KOMILIIEKCO00PasyIoImux
BemIeCTB M HOHHTOB. PasoXeHue MHUHEPAIGHBIMHE ~ KHCJIOTaMH. CrnaBneHue.
Pacmenienne depmenTamu. [[HpOTHAPOIHS. Pasnosxenne merogom Jloyperca CvmaTa.
OKHCIIeHHe KHCIOPOJIOM i 030HOM. OKHC/ICHHE a30THOM KHCJIOTOH H OKCHAaMH a30Ta.
OKHCIIEHHE CEepHOH KHCIOTOM, CMECHIO a30THOM W CEpHOH KHUCIOT, XJIOpHOBATOR
KHCJIOTOM H XJIOpaTaMH, XJIOPHOH kueoToi. OCOOEHHOCTH KHCTIOTHOTO Pa3JIOKEeHHA
mHmeBbX mpoaykToB. OKmcIeHHWE NEPOKCHIOM BOJIOPO/A, IEpOKCOUCYIbhAToM,

TepmudecKoe PA3NOKEHHE. PasoeHHe OPraHAYeCKHX COEIMHCHHH HCKPOBBIM
paspsaaoM. IlnasMeHHas ACCTPYKIWA. VieTpasByK, Kak (Gakrop HHTeHCHGHKAIIMH
mporecca TpOOOIOATOTOBKH. Crenududeckue 0COOCHHOCTH YJIBTPa3ByKa. Dddexr
xapurarui. OcoOeHHOCTH MPOTEKaHHMA XHMIIECKIX peakiiif B yIbTPa3ByKOBOM TI0IIE.
WMemounnky Y3-m3nyderus. IIpEMeHCHHE yIbTpasByka. yCKOpeHHe MaccooOMeHa,
BO3JEHCTBHE HA JJIEKTPOXHMHYCCKHC H XMMHYECKAEe IIPOLECCHI, Jerasaiii
JKHIKOCTEH, JUCTIEPTHPOBAaHKe, KPHCTAUIH3AIMS, CBapKa, roBepXHOCTHAsA 00paboTKa
pa3IHYHBEIX MAaTEPHANOB. doromms. OcobeHHOCTH (OTOXHMHAIECKAX peakiuii. 3aKOHBI
doroxumuu. OneHkKa >d(peKTHBHOCTH [POOOIOATOTOBKH. Mexauu3M (OTOOKHCICHHA

hOTOXHMHIECKOH npo6onOATrOTOBKH. ®otonus, KaK 3KCIPECC-METON

— xak (axkTop MHTEHCHHKAIHH poGOTIOATOTOBKH. ~ XapakTepUCTHKA CBU-
W3TydeHus. YCTPOMCTBA, HCTOIB3YEMbIC wis TpoOOIMOArOTOBKH. OcoOeHHOCTH

I

HHE

4. |CoBpeMEHHBIE METO/IBI aHATHTHIECKOM XMMHH B IPHMEHEHHH K aHaTH3y 00BEKTOB
OKpY KAIOIIEH CPEIEL. [a30kuaKOCTHAS, BEICOKOdGQeKTHBHAA KAKOCTHAL
xpomatorpadus 1 XpOMATO-MACC-CTIEKTPOMETPHS KaK OCHOBHEIC METO/IBI

peanM3alHy, annaparypHoe othopMIICHHE, BO3MOXKHOCTH M NIEPCIICKTHBEL.

HJICHTH(I)HKHJHHI H OIIpeaCIeHHUA coZepiKaHuAd OpraHH4YeCcKHX TOKCHAHTOB. HpHHI_[HIIBI

5. |CnexTpodoToMeTpHs, aToMHO0-abcopOIEOHHAsA H aTOMHO-3MHICCHOHHASA
CIIEKTPOCKOIHS, CIIEKTPOCKONHA ¢ MH/{YKTHBHO-CBSI3aHHOH IIa3MOH Kak OCHOBHEBIC
METOIBI OIIpeIe/IeHHs SIIEMEHTHOTO COCTaBa 00BEKTOB OKPY KatOIIeH CpeibL.
OGopyoBaHHE, 00eCIeYCHHE CENCKTHBHOCTE 1 YyBCTBHTEIILHOCTH.

6.5. JJaGopaTopHble 3aHATHI

Ne Tema Yac.
1. |O6BexTH! oKpysKaromei cpezipl, U3 OCHOBHLIC XapaKTEPHCTHKH 2
2. |O160p mpob 0bBeKTOB OKpY’KaloIeH Cpefibl: MOYB, aTMoc(epHOro BO3yXa, 4

[IPHPOHOH BOJIBI
3. |Dm3puecKre H XMMHYECKAE METO/IBI Pa3JIOKCHHA 1Ipo6 KOJOrHYECKHX O0BEKTOB: 4
" |kmcnoTHOE paznoKeHHE, YIBTPasByK, V®-06ny4eHne, aBTOKIaBHOE Pa3JI0KCHHE
4. | Xpomarorpaduteckoe OIpe/eIcHAE [ECTHIM/IOB B [IPHPOIHOHA BOJIE H I109IBE. &
VneHTH(HKAIHEL KOMIOHCHTHOTO COCTaBad YI7IeBOIOPOHEIX 3arPA3HEHHHA.
5. |OnpenencHue 2IEMEHTHOTO COCTaBa IIPHPO/IHEIX BOA 4

6.6. IlpakTHYECKHE 3aHATHAS




Ne Tema Yac.
1. |O6BexTH OKpyKaromei Cpenbl, 0CODCHHOCTH aHATM3a, KiaccHpUKalysd METON0B 2

aHam3a

2. |Cretmdnxa or6opa mpob 0OBEKTOB OKpYIKaIOIEH Cpe/ibl

3| Duzpueckye H XMMHICCKHE METOJIbI PA3/IOKCHIA 1pob 3KOJIOTHYECKHX 00BEKTOB

4.|Xpomarorpapraeckie MCTO/(b! aHATH3A 0OBEKTOB OKPYKalolIeH cpe/Ibl

5. |CekrpanbHBIC METOIbI AHATH3A 0OBEKTOB OKPYKAIOMICH CPEIbI

e e

7.06pa3oBaTebHbIe TEXHOJIOIHH

Bun T
sapsTus | VICTIONB3yeMble MHTEPAKTHBHBIC 00pa30BaTeIBHEIC KonugecTso
Kypc
(J1, JIP, TEXHOJIOrHH 4acoB
I13)
3 JI MHTepaKTHBHEIE JTICKIHH 4
JIP I'pymnnoBEie JUCKYCCHH, o6cyKIeHHE PE3yILTaTOB 3
HCCIIeIOBaHHM.
113 Kondepenuua 8
Hmoeo: 20

8. OneHoYHbIE CPENCTBA UIA TEKYIMEro KOHTPOJIst yCIeBaeMoCTH

CobecenoBanne, JOKJIaAsl M0 IPAMEHECHHIO (hHU3HKO-XUMHIECKHX H (puzHYeCcKHX METO/IOB
HCCJIeIOBaHAA K aHaJM3y 3KOJIOrHYCCKHX 0GBEKTOB B HAYYHO-HCCIIEIOBATENBCKOM pabote 110
TeMaTHKe JUccepTallii, 3a49eT.

TIpuMepHBIe TEMBI JIOKIAI0B

1 B03MOKHOCTH Ta30BOil XpOMAaTo-Macc-ClieKTPOMETPHH B aHAIM3e MPUPOJHEIX 00BEKTOB.
O1leHKa JI0CTOBEPHOCTH Pe3yJIbTaTOB aHaTH3a.

2 ITpo6aeMsl KUIKOCTHOH XpOMaTO-MacC-CIeKTPOMETPHH.

3 QoToNM3, KaK SKCTPECC-MEeTO0/| IPOOOIOTOTOBKH 9KOIOTHIECKMX 0OBEKTOB K aHAIIK3Y.

4 Macc-CleKTpOMETpHS B aHaIM3€ MOYBCHHbIX 3arpsA3HEHHMH.

5 MeTo/IBI KH/IKOCTHO# XpoMaTorpaduy B OTIPE/ICICHHM TIPUPO/THEIX TOKCHKAHTOB.

Bompock! K 3a4eTy

1 Cnenuduxa npobooTdopa H MPOIOATOTOKH MPH apam3e 00BEKTOB OKpYKaromieil cpe/ibl.

9 TeHjeHIWMH pa3BHTHA METOJOB AHATATAIECKOrO KOHTPOTA 3a COIepKaHWeM
SKOTOKCHKAHTOB B OOBEKTaX OKPYKaromei Cpe/ibL.

3 Texumka pa3noxkeHus (pa3loKeHHE HArpeBaHHEM B Iase, pacTBOPEHHE B XKHIKOCTIX,
pasIoXeHHe CILTABJICHH). VICTOYHHMKY MIOrPEIIHOCTEH ITPH Pa3NI0KCHAH BEIIECTB.

4 PasnoxeHnwe BENIECTB C YYaCTHEM XHMHHYCCKHX peaxiait Oez H3MEHEHHS CTEICHH
OKHCJIEHHUS 3JIEMEHTOB.

5 PasjojKeHHE C HCIOIB30BAHAEM KOMILIEKCOO0Pa3yIoHX BEIICCTB 1 HMOHUTOB.

6 PazjojkeHHE MHHEPAJIBHBIMH KHCJIOTaMH. Crasnenye. Pacmermienne (GepMeHTaMH.
[ Tuporuapoims. PasnoxeHne METO0M Jloyperca Cmurta.

7 OKHCIATEILHEIE METO/IbI PA3TIOKEHHSL.

8 OcoBEHHOCTH KHCTIOTHOTO Pa3IoKeHHs MHIIEBBIX MPOIYKTOB.

9 TepmuuecKoe pasjOKCHHE. PasoykeHHe OPTAHMYECKHX COEIMHCHHH HCKPOBBIM
pazpsgoM. [iasMeHHas AeCTpPY KIS,

10 Yisrpaseyk, Kak (akrop uHTeHCcH(UKAIMKH  [poIecca npo6OTOArOTOBKH.
Crenududeckue 0COOCHHOCTH yIIbTPa3ByKa.

11 dortonm3. OCOOEHHOCTH (OTOXMMUHCURAX poaxnuii. ¥YeTpolicTsa ans doToxummIaecKoH
npoOOoIoAroTOBKH.

12 OcoBGEeHHOCTH ABTOKIABHOM HTPOOOTOATrOTOBKH IHINEBRIX IpOJIyKTOB. Y CTPOHCTEA,




ACIIONB3YeMBIe JUI TPOOOIIOArOTOBKH.

13 CoBpeMeHHBIE METOJIBI AHATMTHYECKOH XHMHH B TPHMEHEHHH K aHATH3Y 00BEKTOB
OKpY’Karomei cpezsl.

14 TazoxmmkocTHAS, BEICOKO3(h(EeKTHBHAL KUIKOCTHAL xpoMarorpagus H XpoMaro-Macc-
CIEKTPOMETpHS KaK OCHOBHBIC METOJEI peHTHOUKANME ¥ ONpENeNCHHS  CONCPXaHMIA
OpraHHYECKHUX TOKCHAHTOB. TEOPETHICCKAC OCHOBBI, IPHHIAIIE] Peai3alliy, BO3MOKHOCTH.

15 CneKTpaibHBIE METO[BlI aHaNM3a KAk OCHOBHBIE METO/BI OINpEIeNeHHs IEMEHTHOTO
cocTaBa 0OBEKTOB OKpyKaromeif cpesibl. TeopeTHIeCKHe OCHOBEL, crioco0BI peaiu3aluy.

9. VaebHo-MeToau4ecKoe odecredenne NHCIHNTHHb
9.1. OcHOoBHAsN JIHTEPATYpa

9.1.1. TleuaTHbIe H3IaHUS 0CHOBHOI JIHTEPaTyPhI:

1. [Ipo6omoAroToBKa B OKOJOTMYCCKOM AHATH3C. ITpakTHUecKoe PYKOBOJICTBO //
Ilpyros, FOpuit Crenanosud A. A. Pomun; I0. C. IIpyros, A. A. Ponus. - 3-¢ U311, JOM. H
nepepa6. - M.: BUHOM. JlaGoparopns 3ganmii, 2009. - 855 c.

2. OGBEKTH OKpyJKalomeH cpelbl H HX apamuradeckuit korTpons//Ilox pen. T.H.
IIlexoBmosoii; B 2-x Tomax; Kpacrozap, 2007.

3. AHaju3 3arps3HEHHBIX GHOCpe] B MHUIMIEBIX IPOIYKTOB. [TpaxTHYeCcKOe PYKOBOACTBO
/ | ipyro, ¥Opuit CremanoBHd., A. A. Pomum; 0. C. Jlpyros, A. A. Pojum. - M.: BMHOM.

JlaGoparopus 3Hanui, 2009. - 29%4 c.

9.1.2. DeKTPOHHBIE H3IaHHA OCHOBHOH JIHTEPATYPLI:

1. Okonenosa, A.A. HeTenmpoAyKTsl B 109YBaX ¥ MCTOMBI HX agamza : MoHorpadus /
AA. Okonesnosa, B.®. Xerrobpioxos. - Bomrorpax : BoJrorpaJckuii ITocyIapCTBEHHBIH
texamueckuil  yHmsepcuteT, 2014, - 88 c¢.. To e [DIeKTPOHHBIHA pecype]. -
URL: http://bibiioclub.ru/index.th?page-=book&id=238361.

2. Ilpyros, IO.C. Dxcrpecc-aHau3 SK0JIOTHIECKIX 1po6 [DmeKTpoHHE pecype] / YO.C.
Jpyro, A.I'. MypaBbes, A.A. Pomuu. — DmnekrpoH. jmaH. — Mocksa : H3matenscTBO
"JlaGopaTopus 3HaHmiA", 2015. — 427 ¢. — Pesxum noctyma: hitps:/e.lanbook.com/book/70770.

3. Jlpyroe, lO.C. Amnama3 3arpsa3HEHHOH BOJBL  IIPaKTHYECKOS PYKOBOZCTBO
[DmexTpOHHBIH pecypc] : PYKOBOACTBO / 10.C. Ilpyros, A.A. Poaun. — ONEKTpoOH. JaH. —
Mocksa: Hapatenscrso "JlabGoparopus sgammin”, 2015. — 681 c. — PexuMm npocryma.
hitps:/e.lanbook.com/book/66218.

4. Jlpyros, 10.C. Ananu3s 3arpA3HEHHON NMOYBEL H ONACHBIX OTXO/I0B [DneKTpOHHEIA
pecype] / 10.C. pyros, AA. Pomma. — Dnekrpon. gaH. — Mocksa : M3nateibCTBO
"JlaGopaTopus sHammii", 2015. — 472 ¢. — Peskmm noctyna: https:/e.lanbook.com/book/70699.

5. Jlpyros, O.C. IIpoGormoaroToBKa B IKOJIOTHIECKOM aHanm3e [DeKTpoHHEN pecype] /
10.C. Jlpyros, A.A. Pogua. — OJEKTPOH. HaH. — Mocksa : M3parensctBo "JlaGopaTtopus
spaamit", 2015. — 858 c¢. — Pexum gocTyma: https://e.lanbook.com/book/70708.

9.2. Jlono,THATeIbHAS JTHTEPATY pa

9.2.1 TlegaTHbIe H3AHHASA TONOTHATEILHOH JIUTEPATYPhI:

1 Tlpuxnamgodfl  XHMHYECKHH  aHAIM3! [TpakTHYeCcKOe PYKOBOJICTBO/TIOJT  Pel.
T.H.Illexopmoroii, O.A. IIImurysa. M31-80 MOCKOBCKOTO rOCYHHBEPCHTETA. 2010.

2. MOHHTODUHT OpraHHYECKHX 3arpsi3HEHHH NPEPOAHON  Cpe/b: 500 MeTomMK:
PaKTHIECKOE PYKOBOICTBO / Mpyros, ¥Opnit Crenanosudy, A. A. Ponux; O. C. Ipyros, A. A.
PomuH. - 2-€ W3/., AOIL. | nepepad. - M. BUHOM. JIaGoparopusi 3HaHHH, 2009.-893 c..

9.2.2 D neKTPOHHEIE H3AAHHHA NOMOJHHTEILHOH JTATEPATYPBI:
1.Amues P.A., Aspamenko A.A., basunesa E.J1. OcHOBEI 001IEH IKOTOTHH K
MeXITVHAPOJIHOH 3KOJIOTHYECKOM IIOTHTHKH /M3narenscTBO «Jlanb».




2. Ipyros 10. C., Pomun A. A._ MOHHTOPHHI OPTaHHIECKHX 3arpsA3HEHHH TPUPOHOH
cpempl. 500 METOZIK: MPAKTHIECKO® pykoBoncTBO - M.: BMHOM. JlaGoparopus 3HaHmi, 2013

9.3. Ilepedenn 0CHOBHBIX HOPMATHBHBIX IOKYMEHTOR

1. 3akon Poccuiickoii ®enepamum «OO0 oxpaHe oxpyxarome# cpems» N 7-@3 or
10.01.2002 r. (8 pex. ot 05.02.2007 )

2. BopnHbIii KOJAEKC Poccuiickoit @enepamun Ne 74 ®3 ot 03.06.2006

3. 3axoH Poccuiickoit ®epeparmu «O HeIpax» No 2395-1 ot 21.02.1992 r. (B pea. oT
25.10.2006 r.) C H3MEHEHUSAMH H JOTIOTHEHHUAMHM, BCTYNAIOIIAMH B CHITY € 01.01.2007.

4. MepmepanbHb 3aKoH «O BHyTPEHHHX MOPCKHX BOIAX, TEPPHTOPHATHBHOM MOPE H
nprIeKae 306e Poccuiickoii ®enepamum» Ne 155-@3 ot 13.07.1998 r. (B pen. oT
29.12.2004 r.)

5. Tlonosenue 00 ONEHKE BO3ACHCTBUA HaMedgaeMoil X031 CTBEHHON H HHOH JIeATebHOCTH
Ha OKPYXaIOIIYyIO Cpely B Poccuifckoit ®eneparu (yTB. [Tpukazom I'KS Ne 372 ot 16
mas 2000 r.);

6. KouBeHIHs [0 TNpPeIOTBPAINCHHIO 3arpa3HEHAA MOPA cOpocaMH OTXOZOB H JPyTHX
MaTepHaloB, BamuHITOH, Jlounon, Mexuko, Mocksa, oT 29 nexabps 1972 r., Ne 2594,
patud.15 nexabps 1975 1. (CCCP);

7. KoHBeHIMs 00 OIeHKe BO3JCHCTBHS HAa OKpYHKAlONIylO CPeAy B TpaHCTPaHHIHOM
xorrexkcte OOH. Dxonommueckuit B ConpanbHbIH Coger. Epponefickasd 5KOHOMHYECKa
commccus., @mEmsmmms. 25.02-01.03.1991 r. Ilonmucana IIpasutensctBom CCCP
06.07.1991 r., mepHon AeHCTBHA — C 06.07.1991 r. Iloareepkneno IIpaBATENECTBOM PO
or 13.01.1992 r. Ne H-11, I'TT MUJT PD;

R KOHBeHIMS 1O OXpaHe H HCIOJBE30BAHHMIO TPAHCTPaHMIHBIX BOJIOTOKOB H
MEKIYHAPO/HEIX 03P, XeNbCHHKH, 17.03.1992 r., parud. 18.03.1992 r., BBEACHA B
neitctaue IocranosnenueM [IpaBHTENBCTBA P® or 13.04.1993 1. Ne 331;

9. KoHBeHIES O TPAHCTPAaHHYHOM BOBJEHCTBAM MPOMBIIIICHHBIX apapuii, X€IbCHHKH,
17.03.1992 r., patud. 18.03.1992 r., BBeACHa B neiicteae ¢ 04.11.1993 r. pemeHueM
IIpasurenscrBa P® ot 04.1 1.1993 r. Ne 1118.;

10OCT 17.1.3.05-82 Oxpana HIpPHPOAEI. T'uapocdepa. OOmme TpeboBaHHs K OXpaHe
[10BEPXHOCTHBIX H NOJ3EMHBIX BOJ OT 3arpA3HEHI HeTHIO H He(TEMPOyKTaMH.

11. TOCT 17.1.3.07-82 OxpaHa npHpOIbL. I'mapocdepa. [IpaBuiia KOHTPOIA KaIecTBa BOJBI
BOJIOEMOB M BOJOTOKOB.

12. TOCT 17.1.3.08-82 Oxpana HOpHPOJBL. T'uapocdepa. IIpaBmino KOHTPOIL KadecTBa
MOPCKHX BOJL.

13. TOCT 17.1.5.05-85 Oxpana IpHPOJBI. Tunpocdepa. OOmue TpeboBaHHA K otbopy
11po6 TIOBEPXHOCTHBIX H MOPCKHX BOJ, JIb/A 1 aTMOC(EPHEIX OCaIKOB.

14. TOCT 17.1.5.04-81 OxpaHa NPHPOAEL T'unpocdepa. [Ipubopsr W yCTpOHCTBA IUId
or6opa, mMepBHYHOH 00pabOTKM H  XPAHCHHA npo6 TPUPONHOH  BOJBL Ob6mmue
TeXHHYeCKHe TpeOOBaHHS.

15. TOCT 17.1.5.01-80 Oxpana MIpPHPOAEL. I'mapocdepa. OOmue TpeGoBaHAL K otbopy
po6 JOHHBIX OT/IOKEHHH BOTHBIX 00BLEKTOB /IS aHAIH3a Ha 3arpA3HEHHOCTD.

16. Metomuueckue ykazaaus Ne 40 o opraHa3aniy CHCTEMEL HabmoaeHnid 1 KOHTPOJIA 32
3arps3HeHHeM Mopeil H YCThEB PeK.

10.4. IlepuoauyecKue H3JaHHS
1. BesomacHOCTE B TexHOChEpe
2.Be30macHOCTh XKU3HEACATEIbHOCTH
3. BomHble pecypchl
4 Te0’KOIIOTHS
5. XypHas aHATHTHIECKOH XUMHH
6. 3amuTa OKpYKAIOMICH Cpe/ibl B HehTerasoBoM KOMIUIEKCE



7 N3sectusa BY3oB. Cepusi: XuMHs H XHUMHUYECKasi TEXHOIOTHS
8. 3aBojckas nabopatopus. /lMuarHocTHKa MaTepHanos
9. Dkonorus
10.5. HuTepHeT-pecypcesbl
. ITopran «Ananutnueckas Xumus B Poccun» http://www.wssanalytchem.org
. [Topran XAMHKOB-aHAIMTUKOB: AHATTHTHYECKAs XHMHS H METPOJIOrus www.anchem.ru
. Poccuiickoe xemomeTprueckoe obmectBo http:/res.chph.ras.ru
. WWW.SCopus.com,
WWW.Scirus.com
. https://e.lanbook.com
WWW.zZnanium.com
. http://webofscience.com/
. http://www.elibrary.ru/
10. http://cyberleninka.ru/
11. https:/link.springer.com/
12. ®epepanbHOe areHTCTBO MO TEXHMYECKOMY PpETyJIHPOBAHHIO H  METPOJIOTHH,
www.gost.ru; 6a3a HOpMaTHBHBIX TOKYMEHTOB;
13. BHUUKH, caiit: www.standards.ru; 6aza AVCJ] «['ocymapcTBeHHBIH peecTp THIIOB
CPEICTB H3MEPEHHH, JONMYHIEHHBIX K 0OpameHuio B POy,
14. www.1gost.ru; 6a3a MeTOJHK BBIIIOJTHEHUS H3MEPEHUH

=N N Y T S

10.6. MeToanyveckne YKa3aHUs H MATEPHAJIBI 110 BH/IAM 3aHATHH

1. [Ilpuknagmoit  xumuyeckuit  aHamu3:  [IpakTuueckoe  pyKOBOACTBO/OA  pen.
T.H.IIexosnosoit, O.A. lllmaryna. U3a-Bo Mockosckoro rocynusepcureta. 2010.

2. [IpoGonmoaroToBKa B 9KOJIOTHYECKOM aHAIM3E : IpaKTHYeckoe pyKoBoAcTBo / Jlpyros,
IOpuii Crenanosuy, A. A. Poxus ; 0. C. Jlpyros, A. A. Ponus. - 3-¢ u3n., fon. u nepepab. - M.:
BUHOM. Jlaboparopus 3uannii, 2009. - 855 c.

10.7. IIporpammuoe obecneuenne COBpeMeHHBIX HH(OpPMAIHOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOr Wil

Komnslomepnbvle npozpammsl u 3KCREPMHbIE CUCTEMbL;
1. Pacuernas kommbioTepHas nporpamma «Excel».

8. MarepuajibHO-TeXHHYeCKoe obecnedenne nucuHmuabl «[loaroroBka u ana n3
00BEKTOB OKpYKaleH cpeab

Jns mpomenenus 3aHaTHH 1o gucnuiuimHe «llogroroBka w  aHanmm3  oOBEKTOB
OKpYKaroIeH cpeasl», NpeIycMOTpeHHOH y4eOHBIM IJIaHOM IOATOTOBKH ACIHPAHTOB, HMEETCH
HeoOXoaMMas MaTepHaTbHO-TeXHIYecKas 0a3a, COOTBETCTBYIONIAS JeHCTRYIOIUM CAHHTAPHBIM
| TIPOTHBOMOKAPHBIM IIPAaBHJIaM H HOpMaM:

— JIEKIIMOHHAs ayIMTOPHS, OCHAIIEHHAs MYJIbTHMEHHHBIMH POEKTOPAMH, MapKEePHLIMH
JIOCKaMH JIJIS IEMOHCTpaluy y4eOHOro Marepuana;

— anmapatypHoe H MporpaMMHoe obOecneueHHe (M COOTBETCTBYIOIIME METOIHYECKHE
MaTepHaibl) IS POBEIeHHs CaMOCTOATEIbHOM PaboThI O THCIIUILIHHE.



