MUHHUCTEPCTBO HAYKH U BLICHIEIO OBPA3OBAHUSI POCCUIICKOI
®EJIEPAIMIA

depepanbHOE TocyAapcTBEHHOE OI0HKETHOE 00pazoBaTelibHOe
VIPEKACHHE BBICIIEr0 00pa3oBanHs
«KYBAHCKHHU I'OCYJJAPCTBEHHBIM YHUBEPCUTET»

DakynbTET XUMHUH U BBICOKUX TEXHOJIOTHH
Kagenpa anasymtudeckoil xuMuu

YTBEPKIAIO

PabGouan yqeﬁﬂaﬂ nporpamMmMa nmo JUucCiumnaIuHe

b1.B.JiB.2.2 CHEHUP®UKA IOAT'OTOBKU U AHAJIN3
OBBEKTOB OKPYXAIOUIEN CPEIbBI

Hanpasnenue nogrorosku 04.06.01 Xumuueckune HaAyKH

IMpoduns noaroroku 02.00.02 AHaauTHYECKAST XUMHUS

Kpamugpukanus acupanta: HecaenoBaTteb, llpenogaBareb-necie0BaTe b,

KananaaT XUMHUYECKHX HAVK

@®opma 00y4eHus: ouHas

r. Kpacunomap

2020
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1.Memn 1 320291 0CBOCHHS MHCIATLIHHBI

TTeJISIMH OCBOCHHS JAUCI{AILTMHEL SBIAIOTCS:
- p3ydenme ocoOeHHOCTEH COCTaBa 0BBEKTOB OKpYXKaromei Cpefisl, WX OCHOBHBIX
3arps3HATENCH W aKTyaIbHBIX 33/ aHalisd peasnbHBIX 00BEKTOB;
- BbIpabOTKAa IOJXOMOB K ONTHMH3AIAN METOMOB THPOOOIOArOTOBKH € HENRIO
KBATH(HUIXPOBAHHOM ITOCTAHOBKH 33211 SKOAHATHTHYECKOT0 HCCIETOBAHUS M HHTEPIPETAlii
[IOJTyIEHHBIX JIAHHBIX Ha OCHOBE IPaMOTHO CIUTAHMPOBAHHOTO DKCIIEPHMEHTA.

Saayn JUCIIHUIIAHBL

— O3MaKoMJIEHHE C IoJaxoAaMu IJLd BEIOOpA ONTMMAIBHOIO TIPH HAHHBIX JCIOBHSAX
MeTOJla aHa3a A PEIICHHUS KOHKPETHOM SKOJIOTHUYECKOH 3a0aYH;

- BpIpabOTKa Y ACIIMPAHTOB MOJIXOIO0B I BEIOOpA OTITHMANBHOTO [IPH JIAHHBIX YCIIOBHAX
criocoba 1po6ooTéopa i MPOOOIOATOTOBKH o6 BeKTa HCIMBITAHIS C IMENbIO BRIOOpa JAaBHEHIIEr0
METOIIa aHan13a.

2. Meeto muenumuinnsl B erpykrype OOII

Jlucmmmna «Crenugrka MOATOTOBKH 1 aHaIA3 OOBEKTOB OKPYKAIONIEH CPEIb
OTHOCHTCS K CIIELIMATEHBIM JUCIUIIHHAM 10 BBIOOpY BapUATHBHOH YacCTH 06pa3oBaTENEHOTO
KA OCHOBHOH IPOheCCHOHATBHOH 06pa3oBaTebHON  [IPOTPAMMEL po(hecCHOHANTBHOTO
o6pa3oBaHys 110 HAIPABJICHHIO MO/TOTOBKH 04.06.01 «XwumuuecKue HayKm», HPOQHID
«Anamurageckas xumusiy. Ha ee u3ydeHne OTBOJHTCA 108 wacos, u3 Hux 44 yaca ayJIMTOPHOH
paGoTsl (8 NEKIMOHHELX, 18 mpakTHueckuEx M 18 nabopartopHbIX) B 64 daca CaMOCTOSITETIFHOM
paboTEl. B COOTBETCTBHM C yyeOHBIM IUIAHOM, 38HSTHA IPOBONATCA Ha TpeTheM Kypce
00y4JeHHUSL.

3. TpeGoBanys K pe3yabTaTaM 0CBOCHUH coJepPIKAHUS N CHHIIHHB
B pe3ynsTare H3yYCHNUs JUCIMIUTHHEL Y aCTIIPAHTOR JIOIDKHA OBITH BEICTPOCHA CHCTEMA
6a30BBIX 3HAHMH 00 0COOEHHOCTSX aHAIH3a 06LEKTOB OKPYIKAIOLIEH CPezibl, KX OCHOBHBIX
sarpsA3HATEICH U aKTyalbHBIX 3a7lad aHalnsa peaibHBIX OOBEKTOB U BEIPa0OTKE ITOIXOJI0B K
OIITHMU3AIMHA METOJIOB TIPOOOIIOJTOTOBKH C IE/IBIO HKOAHATMTHYECKOTO HCCICTOBAHHI,
HHTEpIPETALHH Oy HCHHBIX JaHHBX.
B pesymnbTaTe H3yTeH s JaHHOH JHCIIHILIHEL ACTIMPAHTHI JOJDKHDL:
3uaTh:
- OCHOBHBIE [TOHSATHS, TEPMHHBI ¥ OLIPE/ICICHHA B o6acTy IPOoGOIIOATOTOBKA ¥ aHAITH3a
peanbHbIX 00BEKTOB;
- COBPEMEHHBIE AHAIHTHHCCKHE MCTO/IBI oGHApyKCHHUS 3arPI3HATENCH 00BEKTOB
oKpy KaromieH cpenbl; TPHEeMBL TpoGOIOATOTOBKY C YIETOM crerudHKE pa3InIHBX 00BEKTOB
OKpyIKaIOIIEit CPeIBl.
Ymern:
- HCIONb30BaTh 3HAHAS M YMEHHS, IONYHYCHHBIE B JIAHHOM KypCe, K PelIEeHHIO
KOHKPETHEIX 3a/1at, CBA3AHHBIX C KOHTPOJIEM xagecTBa 0OBEKTOB OKPYIKAKOIIEH CPEIbL;
- OCYIIECTBILITE BBIOOP croco6a mpoGOoIOArOTOBKH M METO/[d aHAIIH3d B COOTBETCTBHH C
OCTABJICHHBIMH IIPAKTHYECKUMH 3a/1a7aMH;
- BEIIONHSTh AHAJTHTHYECKHE IIPOIERypsl W pactdeThl 0 pesynbTaTaM aHanusa,
[POU3BOJIUTH MX CTATHCTHICCKYIO 06paboTKy U HHTEPIPETHPOBATS PE3YJILTATE! aHanu3a.
Bnagers:
- TEPMHHOJIOTHEN JHCIIHILIAHEL
- CIIOCOBHOCTBIO OOOCHOBBIBATE BEIOOD crocob6a TpoBOMOJIrOTOBKH M METONd
AHAIUTHYECKOTO KOHTPOJIS PeaIbHOTO 00BEKTa;
- HABBIKAMI XWMMYECKOTO OKCIIGPHMEHTA, OCHOBHBIMH METOaMII [ONy4YEeHH H
06paboTKH pe3yIbTaTOB aHATH3a.



OKpY’KaIOIIEH CPEeIBD?

4. IlepeueHn (opMUPYEMBIX KO

B xonme WM3Yy4YCHHA IOUCIHILIAHEL

ofuenpodeccuoHabHbIE:

~ FOTOBHOCTH OPTAHM30BATH PAbOTY

emesxnpx Hayk (OIIK -2);
npogeccuonanbuble:

- TOTOBHOCTB
0B TACTH AHATMTHYECKOr0 KOHTPOJIS M SKOAHAHTHY
PacmupoBKa KOMIIETEHIMI B COOTBETC

o6paszoBaTeabHOIl HpOrpaMMbL:

K Hayq'HO-HCCJIe,[LOBaTCILBGKOfI ¥ OpraHusa
ecxoro mouuropunra (IK-2).
TBUM € KAPTOil KOMIIETEHIHIT 0CHOBHOH

MIIeTeHIHIA ¥ HTanbI HX (POPMUPOBAHHS

«CrerduKa [MOATOTOBKA M aHAM3 00BEKTOB
ACTIHPAHT nproGpeTaeT CIEYIOmHIC KOMITETEHITAM

HCCeI0OBATEIbCKOI0 KOJUICKTHBA B 00JacTH XUMHHA 1

IHOHHOM  JEATEeEHOCTH B

Uunexc | Comepxanue B pesynpTare  HM3y4CHHA y9eOHOH  JIHCIHIIIHHEL
_— 1 commer | xommerenmum (W | 00yJaromuUCCs JIOJKHE]
' enmun | €€ JacTH) 3HATH yMeTh BIAJIETD
1 OIIK-2 | rOTOBHOCTE aKTyallbHBIC OCYILECTBIIATh HaBBIKAMU
Oprauu3oBaTh 1poOIIeMbI 1 JTMYHOCTHBIH paspaboTKH
paboty TEHIEHITUH BEIOOD B aHaTUTHIECKHX
HCCIIeI0BATENECKOT | Pa3BHTHI miporecce paboTsl | CXeM C yHIeTOM
0 KOJIIEKTHBA B IEPCIEKTUBHBIX | B IPaKTHYECKIX
00IaCTH XUMHAU K HAY4YHBIX HCCIIeNOBaTeNbCK | 3a1a9
CMEXHBIX HAYK HaIpaBIeHUH WX KOJUIEKTHBAaX, | MCCIIEIOBaHI,
Pa3BUTHS OILIEHUBATh BO3HHKAIOIMIAX
COBPEMEHHOM NIOCTIE/ICTBH npu pabote 1o
AHAITUTHIECKON TIPHHATOTO PELIEHHIO
XUMUHU K peITeHysT M HECTH | HayTHBIX 3a/1a4
CMEKHBIX HAYK 32 HEro B
OTBETCTBEHHOCTH | MCCIE0BATCIIb-
nepe/| coOoH, CKHX
KOJIIETaMH | KOJUIEKTHBAX
0011IeCTBOM
2 ITK-2 | roToBHOCTH K OCHOBHEIE BLINOJIHSATE HABBIKAMH
HAyIHO- COBPEMEHHEIC aHAIIUTUYECKHE XUMHYECKOTO
HCCIeI0BATENbCKOM | METOIBI aHalu3a | MPOHCHYPEL H HKCITEPUMENTA,
¥ OpraHu3aIuOHHOH pacyeTI 0 OCHOBHBIMH
JIESTETBEHOCTH B pe3ynpTaTaM METO/laMH
obmacTe aHau3a, HIOTTyHCHHS
aHAUTUYIECKOTO POM3BOJUTE UX 00paboTKH
KOHTPOJISA 1 CTATHCTAYECKYIO | Pe3ynbTaToB
HKOAHATHTHYECKOTO 00paboTKy; aHAJIN34,
MOHHUTOPHHTA HHTEpIPETUPOBAT | HAaBbIKAMHU
b Pe3yJIbTATHl BEIOODA
aHanmsa METOZOB H
CpEeJICTB
peIeHus 3a1a4
HCCIIeIOBaHM L
L




Ilnasupyembie pesyibTaThbl 00y4JeHH,
(popmMHUpOBAHUS KOMIIETEHIMI M K

YpoBHH
KOMITETEHITHI

CMEMHBIX HAYK

(opMUpPOBAHUSA

XapaKTepU3yIomIue PesyIbTaThI, ITAILI
PUTEPHH KX OXEHHBAHMS

3gaer

OITK-2 roToBHOCTE OPraHu30BaTh paboty

YmMmeeT

-

— ]

Bnaneet

HCceIoBaTebCKoro KOJIJIEKTHBA B o6acTH XMMHHK U

AHATTHTHIECKOH XUMHH
| ¥ CMEXKHBIX HAYK

I[Toporosbiit {parMeHTapHBIE YaCTHYHO OCBOCHHOE ¢parMeHTapHOE
3HAHMA aKTYaJIbHBIX yMEHHE OCYLIECTRILATR HpUMEHEHHE HABBIKOB
pobIeM H TeHACHIHH JIAYHOCTHEBIHA BEIOOP B paspaboTKI
pa3BUTHS mporiecce pabOTEL B AHAIATHYECKHX CXEM C
[epPCIEKTUBHBIX HCCIIEI0BATENECKHX YIETOM IPAKTHIECKUX
HAYYHBIX KOJICKTHBAX, OLIEHABATE | 3a71ad HCCICNOBAMMA,
HanpaBJIeHui [IOCJICICTBES IIPHHATOT0 | BOSHUKAOIIHX IIPH
Pa3BUTHS pElTeHHs B HECTH 32 HETO paboTe 1o PEeIeHHIO
COBPEMEHHON OTBETCTBEHHOCTE IEPE/ Hay4HBIX 3a/1a4 B
AHAIHMTAYCCKOM XUMUAN coboii, xoleraMy 1 HCCIeI0BATEeNBCKHX
¥ CMEYXHBIX HAYK 0BIIEecTBOM KOJIIeKTHBAX

BasoBslil cOpPMUPOBAHHEIE, HO | B I(EJIOM yCHICITHOS, HO B I[EJIOM YCIIEIIHOE, HO
coJiepIKallie cozieprKaliee OTAeNBHEIE COTIPOBOXIAIOIICECH
OTJIeIBbHBIC TIPOOEITBI npoOensl YMEHHE OT/IENBHBIMI OIMTHOKaMH
3HAHMS aKTyaJlbHBIX OCYIIECTBILATH IpUMEHEHHE HABBIKOB
npobaeM ¥ TeHACHIUI JIMYHOCTHEIA BEIOOD B pa3paboTKH
pa3BUTHSA mporiecce paboOTEL B AHATTMTHIECKUX CXeM €
[epPCIeKTHBHBIX HCCIIEeIOBATELCKUX y4EeTOM IPaKTHIECKuX
HAy4HBIX KOILTEKTHRAX, OIICHHBATE | 3a)a9 HCCIIC/I0BaHI,
HaIIPABIICHH I [OCTIE/ICTBHS IPUHSITOTO | BO3HMKAIOIIHX IIPH
pa3BHTHA pENICHMA B HECTH 32 HEro paboTe o PerIeHHIO
COBPEMEHHON OTBETCTBEHHOCTH IEPEJL HAyYHBIX 38724 B
AHANITHUECKOH XHMUH | CODOM, XoJIeraMi 1 MCCIIEIOBATENBCKIX
M CMEKHBIX HayK 001EeCTBOM KOJUIEKTHBAX

TloRBIIIEHHEIH | CHOPMHUPOBAHHEIC H YCIIEIHOE | YCIIeIHOoe I
CHCTEMATHUYECKHE CHCTEMATHYECKOE YMEHHE | CHCTEMATHICCKOC
3HAHHS aKTyaJIbHBIX OCYIIECTBISTE IIPYMCHEHHE HABBIKOB
npoGieM u TEHICHIUK JMYHOCTHEI BEIOOD B pa3paboTKH
pa3BUTHS nporecce paboTHL B AHAJTATHIECKUX CXEM C
IIePCIIEKTHBHBIX WCCIIEIOBATENBCKUX y9ETOM MPAKTHIECKAX
HAyIHBIX KOJUIeKTHBAX, OLEHUBATE | 3a1ay MCCICHOBAHM,
HanpaBlIeHuN [IOCJIEICTBHS IPAHSTOTO | BOSHHKAIOMMX IIPH
pa3BUTHI PpeIeH s ¥ HECTH 32 HETO paboTe M0 PerICHHIO
COBPEMEHHOHU OTBETCTBEHHOCTH IIEPENT Hay4YHEIX 337184 B

coboit, KomyieraMu 1
0b1IecTBOM

HCCIeI0BATEIBCKUX
KOIJIEKTHBaX

TIK-2 - TOTOBHOCTE K HayT-IHO—PICCHe,[[OBaTeJIBCKOﬁ U OpraHu3s

00JacTH aHAIITHYIECKOI0 KOHTPOJIL X IKOAHAMTHYECKOr0 MO

ATIHOHHON  JIEATENIBHOCTH B
HUTOPUHTA

[ToporoBsId

dparMeHTapHbIE
3HaHH METOJIOB
KpHTHYECKOTO aHanu3a
M OLIEHKH
COBpPEMEHHBIX

Hay4JHBIX
JIOCTHIKEHMH, & TAKKe

YacTHIHO OCBOEHHOE
yMEHHE YIUTHIBATH
0coOEHHOCTH IIPOBE/ICHI
HKCIIEPTHBIX
HCCIEIOBAHUA IS
pa3JIHIHBIX TPy
0OBEKTOB U

dparMeHTapHOE
IIpUMCHEHHE HABBIKOB
060CHOBBIBATE BEIOOP
MeToJIa
AHATUTHIECKOTO
KOHTPOJIsE KOHKPETHOTO
06BeKTa OKPYIKAOIIEH




]

COBpEMEHHBIX
HayYHBIX
NOCTIKEHHH, a TAKKE
METO/I0B
reHepHpOBAHIs HOBBIX
ueil TpH pereHun
HCCIIEOBATEIIECKIX H

PA3MIYHEIX MPYIIL
00BEKTOB 1

OCYIIECTBISTH BEIOOP
AHAMTHYECKOTO METO/A B
COOTBETCTBHH C
TI0CTaBJICHHBIMHI
NPaKTHYCCKUMIL 3a[a4aMH

YposaHA
(bopMHpPOBAHHA 3Haer YMmeer Brageet
KOMITETCHITHIH

METOJIOB OCYIIECTBIATE BHIOOP CpeliBl, B TOM THCIIE
reHepHpOBAHH HOBBIX | aHANATHIECKOrO MeToIia B | MPOH3BOJICTBEHHOIO
upei Mpy pereHnn COOTBETCTBHH C
HCCIIEN0BATEIFCKUX B | TIOCTABTICHHBIMK
IPaKTHYECKHX 3a/1a9 TIpaKTHIECKUMH 3a/[aTaMH

ba3oBEIH CdpopMHPOBAHHEIE, HO B 1eToM yCIENHEIHA, HO B menoM yCIemHELif, HO
coep kaniue cofepIKaryi OTACIBHBIC cozeprKari
OTIEeNBHbIE Tpobersl | IPoOeIhI OTIENBHbIE TPOOENBI
3HAHUSI OCHOBHBIX OCYIIECTBIIEMbIA yIET OCYLIECTBIAEMBIA YICT
METOI0B ocoBGeHHOCTEeH ocobeHHoCTeH
KPUTHYECKOTO AHAH32 | TPOBCACHH HKCIIEPTHBIX | IPOBEICHAUA
M OLIEHKH HCCIeIOBaHMI T 3KCIIEPTHBIX
COBPEMEHHBIX PasIHYHBIX FPYIIT pccIeIoBasuH Ts
HayJHBIX 06BEKTOB 1 BBIOOPA pasJIMIHBIX TPYII
JOCTIDKEHHH, & TAKOKe | aHAIUTHICCKOTO MeTO[a B | 0OBEKTOB 1 BEIOOPA
METO/I0B COOTBETCTBHH C AHAJIMTAYECKOTO
reHepHpPOBAHMs HOBBIX | MOCTABICHHBIMH METO/ia B COOTBETCTBUH
WIeH [pH perieHny HpaKTHIeCKAMH 3a/1a9aMH | © TIOCTARJICHHEIMH
HCCIIEOBATENBCKUX H IPaKTHYECKUMHU
HpPaKTHIeCKuX 3a1a4, 3aJ1adaMu
B TOM HHCIIC
MEKIACIATITIHHAPHBIX

TMopsnuenssii | ChHopMHUPOBAHHEBIS CdopMupoBaHHOE CdopMupoBaHHOE
CHCTEMAaTHIECKHE yMEHHE YYUTHIBATH YMEHHE YU THIBATH
3HAHUS METOJIOB 0cOBEHHOCTH IIPOBEIEHIS | OCOOCHHOCTH
KPUTHYCCKOTO aHAIH3A | IKCICPTHRIX IIPOBEIEHHS
U OIIEHKH HCCIeIOBaHMH JUIs HKCHEPTHBIX

HCCJeOBAHMI LT
pasITHYHBIX TPYIIT
00BEKTOB U
OCYIIECTBILITE BHIOOP
AHAIMTHYIECKOTO
METO/A B COOTBETCTBIH
¢ IOCTABJIEHHBIMH

TIPAKTHYECKHX 3a]aY, [IPaKTAYECKAMHU
B TOM HHCIE sana9aMu
| Me IECIHIITMHAPHBIX J
5. Copep:kanye u CTPYKTYpa ACIATLTHHEBL
5.1. Copep:kanae pasiejion I CIMITHHBI
dopma PaspaboTtaHo C
Ne HauMeHOBAHHE CozepyxaHue pasjiena P P
TEKYIIEro yIaCTHEM




— ] .
pasjeina KOHTPOJA IIPGJICTHBHTEJISH

pa60T0,1:(aTeﬂeﬁ

2 3 4 5
Baenenue. [TpobneMbl npoGooTOOpa  H YerHplH [JTATH 1o
O61mEe BOIPOCHL. | TPOOOIIOIrOTOBKH. Crpeunuka | OIPOC 00
npo6oorbopa ¥ HPONOATOTOKM
TpH aHaIu3e 00BEKTOB
OKpy’KaroIed CpezbL. ITonsaTue
cpelHeR npoOBsl M METOJBI ce
or6opa. TeHpaeHIHM pasBHTHI
METOIOB AHAIMTHYECKOTO
KOHTpOJIL  3a  CONEPKAHMEM
3KOTOKCHKAHTOB B 0OBEKTaxX
OKXpYIKaromiei CPEIbL.

I

PR SIS T s —
2 O6mme Bompocs! | [IpobreMsl npobooTdopa 1 YeTHBIH LIJIATH 110
orbopa mpobd H Ipo6OTIOArOTOBKH. Crermdura oTIpoc 0®0
npoOOIOArOTOBKH 11po6o0TOOpa 1 IPOTIOrOTOKH
TpH aHanu3e 0OBEKTOB
oxpyxarouiei cpept. Llonsrue
cpeeit mpoOBL 1 METOZIBI €€
or6opa. TeHenIHn pasBUTHAL
METO/IOB AaHATMTHIECKOTO
KOHTPOJIS 33 COJEPIKaHHeM
5KOTOKCHKAHTOB B 0OBEKTAX
OKpPYIKAIOIIEeH CPE/IBL.
3 MeToaB1 TexHAKA Pa3JIoKeHHs JTab. IJIATH o
PA3NOMKEHIST (pasnoxeHue HarpeBamueM B pabora I0®0
rase, pacTBOpEHHUE B
JKHKOCTSX, PA3I0KEHAC
cInasiend. MatepHaibl A
M3TOTOBJICHHS XAMIIECKOH
nocy bl FMCTOUHUKH
TOrpEeIIHOCTeH PH
pa3JIOKEHHH BEICCTB.
VckopeHHe PasmoKEeHI,
apToMarm3anus. OcoOeHHOCTA
KHCJIOTHOI'O Pa3NOMEHMS
MALIEBHIX IPOITYKTOB.
OKuCIIEHHE NEPOKCHIOM
BOJIOPOJIA,
TIEPOKCOHCY IL(QATOM,
IEPOKCOKHCIOTaMH.
IEKTPOIUTHYECKOE OKUCICHHE
4 Du3mUecKue TepMuyeckoe passoKeHHE. JIab. LJTATH o
METOZBI PaznoxeHne OpTaHHYeCKHX pabora OO0
Pa3IIOKCHU COETUHCHUH HCKPOBHIM
pazpsIoM. [TnazmeHHAas
JecTpyKuus. YIBTPa3ByK, Kax
daxTop pHTEHCHDUKAIIMH
mporecca IpOBOIOIrOTOBKH.
Crenududeckne  0COOCHHOCTH




AsToKIaBHas
1IpoOOIOArOTOBKA
TIHAINEBRIX
[POJYKTOB

b

yIBTPa3ByKa.
KaBHTALHH. OcobeHHOCTH
IIpPOTEKAHHUS XAMHYECKAX
peakiuii B yIBTPa3ByKOBOM
IoJIe. McrmoTHHKH V3-
M3y 9ECHHU. [TpuMeneHre
yipTpassyka. QoToNus. Ouenka
() HeKTHBHOCTH
npoOOIOATOTOBKH.
Oco0OeHHocTH ARTOKITABHOM
1poOOIIO/IrOTOBKA MMHILEBBIX
TIPOJIYKTOB. CBY-u3nydeHHue —
Kak (akrop pHTeHCH(UKAIIAR
11p0oOOTOATOTOBKH.
XapakTepucTaKa CBY-
M3 Ty IEH M. VerpoiicTBa,
HCIIONB3yeMbIe JULS
1poOOTIOATOTOBKH.
OcoBeHHOCTH  MEKPOBOJIHOBOK
1po0OOmMOArOTOBKH.

k.

FSOE EUSEIN O

-

MeTtonmst "
CpeJICTBA aHaIN3a
00OBEKTOB

0Ky KaIoIeH
cpest

IR

HapnmeBnoBaHHE pa3felioB

2

Beemenue. QOIUC BOIPOCEHL. 10

SR N

CoBpeMeHHEIC METO/IBL
AHATUTUYECKOH XUMHUH B
TIIPAMEHEHHH K aHajiu3y
06BEKTOB OKPYIKAIONICH CPEJIbL.

Dddexr

[JTATH mmo

LIJIATH no

H0®0

D0

5.3, Paszaennbl UCHHIITHBI

3 kypc, cemectp 1

Bceero

I B

KomgecTBO JacoB

AymuropHas

pabora

CamMocTosATelb
Has paborta

J I13

)

3 4 5

O6mue Bompockl 0T6opa pod
¥ Tpo6OIOATrOTOBKA

14

MeTozp! pa3JIoKEHHs

20

duspuecKue MeTOIB!
pasJIOKEHHT

22

ABToxmapHas
1poOOImoAroTOBKA ITHIIEBEIX
IPOIYKTOB

20

10

_—

MeTo bl B CPECTBa aHaAIM3a
06 BEKTOB OKPY KAIOMIEH CPEIb

22

12
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5.4, JlexnOHHBIE 3AHATHSI

Tema

OGmue BOTpocHl 0TGopa Mpod 1 1poGOIOAroTOBKH. TTpobmembl npobooTtbopa 1
Ipo6OIOArOTOBKH. Crerméuxa npoboordopa U [POMOATOTOKK TP  AHANK3C
0BBEKTOB OKpYIKAromeH CPesIbl. IlousaTre CpelHel MpoOBI M METOZIR! CC orbopa.
Tengeulny pasBUTHA METONOB AHAATHYECKOTO KOHTPOISL 3a COACPKAHHCM
3KOTOKCHKAHTOB B 00BEKTaX OKpYIKAFOIIEif CPENIBL.

MeTonpl pasnoxerss. TexHuKa pasloiuCHi (pasmoJKkeHHe HarpeBaHueM B rase,
pACTBOPEHHE B  IKHIKOCTIX, pasnoXeHHE — CIUIABICHHL. Marepuansl  AJL
H3FOTOBIIEHHS XUMHUECKOH MOCYHEL. VCTOUHAKH TTOTPEIIHOCTEH TPH PasiioKCHAN
BEIeCTB. YCKOPEHHE PasJIoiCHI, ARTOMATH3AMMS. Pa3loKeHHe BEIecTB C
yUaCTHEM XUMHICCKHX peakiuii 6e3 U3MEHEHIS CTENCHH OKHCIIEHHS BIIEMEHTOB.
Pasnoxenue ¢ HCIOIB30BAHUEM KOMILIEKCO0OpasyIOHX BEIIeCTB X HOHWTOB.
Pasjo)eHHe  MHUHEpANbHBEIMH  KHCIOTAaMH. CmaBienne.  PacriemeHue
depmenTamy. IHPOrHAPOIIHS. Paznoxenue MerofoM Jloypenca Cmura. OKHCIEHHE
KHCJIOPOJIOM #  O30HOM. OKyC/IcHAe a30THOH KMCIOTOH M OKCH/@MH a3oTa.
OKUCIICHHE CEePHON KHCIIOTOMH, CMEChIO a30THOH M CEpHOH KHCIOT, XJIOPHOBATOMH
KHCIoTOE W XJIOpaTaMi, XJIOPHOH ~ KHCJIOTOH. OcobeHHoCTH  KHCIOTHOTO
pasiOKeHHs — THIMIEBBIX  IPOMYKTIOB. OxuclieHre MepoKCHIOM — BOJNOPOZR,
IePOKCOIUCYTB(ATOM, I1EPOKCOKMCIOTAMH, DICKTPOIHTHIECKOC OKWCIIEHHE
du3pueckie METOHBI  PasJIoXCHHA. Tepmudgeckoe —PasioNKCHHE. PaznoxeHune
OpraHHIeCcKHuX COENMHCHMI HCKPOBBIM  Pasps/ioM. [TnazmMenHas HECTPYKITHL.
VipTpassyk, Kak —(haKTop purTeHcHpHKalEA  [Iporecca npo6OTIOATOTOBKA.
Crenuuueckie 0COOCHHOCTH yIABTPa3ByKa. Dddexr KaBUTALHHA. OcobeHHOCTH
IpOTeKaHus. XHMHYCCKHX peakiif B YJIBTPA3BYKOBOM mone. Wcmouruxu Y3-
panydenus. [[pUMCHEHHE yIBTpPasByka. YCKOpPEHHE MaccooOMeHa, BO3JICHCTBUE Ha
SIEKTPOXMMIYECKHE M XHMHMHUCCKHE IpOIlECCHl,  JIerasarus JKHIKOCTEH,
JUCIIeprApOBaHKe, — KPHCTAUTH3AI, cpapka, IOBEPXHOCTHAI o6paboTKa
pasMUHBIX MAaTepHaioB. ®oromm3. OcobeHHOCTH (GOTOXUMUHUCCKHX peaxiii.
3axomsr (oroxumum. Orenka 3¢ HeKTUBHOCTH npo6OIOArOTOBKH. MexaHu3M
(OTOOKMCIICHHA Ha @OTOKaTmnsaTopax.HCTomHm V@ — n3mydeHus. Y CTpoicTBa
ISt (bOTOXHMqucmﬁ IpoOOTIOATOTOBKH. doromm3, Kak DOKCIPECcC-MeTOMN
11p0GOTIOATOTOBKH JKIJIKHX [HINEBbIX IPOIYKTOB K aHAIHU3Y.

OcoBGeHHOCTH aBTOKJIABHOH 11poOOIIO/rOTOBKY ~ TTHIIEBRIX mpoxykros. CBY-
yanyuenne — Kak (axrop pHTeHCHHKAIWE TIPOOOTIOITOTOBKH. XapaKTepHCTHKA

CBU-manydenus. Y CTPOHCTEE, ACIIONB3yeMEIe I poOONOArOTOBKH.
OcoBeHHOCTH MEKPOBOJTHOBOH 1po0OIOIrOTOBKH,
BCEI'O

Yac

B



5.5. IlpaxTatecKkue 3aHATHI

ﬁ_ﬂ//,//"\
Ne | Tema ac
TIpobiieMel npoboorbopa H 1poOOIOATOTOBKH. Criermbuxa 1pobootbopa # 2

IIPOTIOATOTOKH IPY aHAIH3C 0OBEKTOR OKPYIKAIONIEH CPEIBL
2 | Metomgel — pa3NOIKEHUS. Texuuka pasIOXKeHHSA. Y CKOPSHHE pasnoxeHus, | 4

aBTOMAaTH3AIHA.
dpzuUecKre METOBI Pa3IOKCHHIL. ABTOKTABHAS TPOGOMOArOTOBKA MHIIEBBIX 4

IIPOIYKTOB
MeTO/I5T B CPe/ICTB aHau3a 00BCKTOB OKpYKAIOIIEH CPEIBL

BCEI'O ' 12

Tema Yac
PaspaboTka CXEMBI orGopa ¥ IIOArOTOBKH npoOBl K aHalusy. Ot6op npob u | 12

JIOJITOTOBKA Mpob K aHaj3y Ha IMPUMEPe KOHKPETHOTO 00BEeKTa

o
(9]

6. OGpa3oBaTeNbHbIE TEXHOJOIHH

Ipu peanu3aniui yueGHOM paboThl IO OCBOCHHIO xypca «Crenuduia MOATOTOBKA 1
Amai3 OOBEKTOB OKPYXKAlolell CPesbl» HCIIONB3YIOTCS COBPEMEHHBIC 00pa3oBaTebHEIC
TeXHOOIHH; MCCIIE[0BATENHCKIE MCTO/IBI B o6 ydeHuH; Ipo0dIeMHOe obyuyeHue.

Vememboe OCBOeHHe Mareppana Kypea npeanonaraeT OoIBIIYIO CaMOCTOSTENBHYIO
paboTy acIupaHTOB X PYKOBOJICTBO 3TOM paboTOM CO CTOPOHBI IIperoaaBaTecH.

B y4e6GHOM IIpOIEcce MCIOIB3YI0TCHA AKTHBHEIC ¥ MHTEPAKTHBHEIE (HOPMBI TPOBE/ICHI
AaHSTHIL: METO, IIPOEKTOB, METOJT IIOUCKA GBICTPHIX pelleHuH B TPYIIIC.

7. TIporpaMmMa JUCIHAILIIHEL
Pazpmen 1. Beenenue
[TpobeMbl npobootbopa U mpo6GOIOATOTOBKH. Crienpduka npobooTbopa I
IPOTIOATOTOKH LY aHAIN3C 0GBeKTOR OKpYIKaroIe cpeipl. LloHaTie cpeHeit mpoOsL 1
MeTo/b! ee 0TO0pa. TeHaeHIN PasBUTHS METOJIOB aHAJMTAIECKOr0 KOHTPOJLL 32 cofiepKaHeM
5KOTOKCUKAHTOB B 00HEKTaX OKpYIKAIONIEH CPETBL.

Pasmen 2. O6mpe BOIPOCH METONOB pa3IIOKCHUSA
TexyuKa pasjaoKeHHI (pazyoxkeHHe HArpEeBaHHCM B rase, pacIBOPCHHE B KU TKOCTIX,

pa3OKEHHE CIUIABJICHHA. MaTeprayibl il U3TOTOBICHI XUMUUecKoil mocy/sl. MCTOTHHKA
TIOrPEITHOCTEH IPH Pa3NIOKEHHAH BEIIECTE. VCKOpPEHHE PA3NIOKCHHSA, ABTOMATAIALMIL.

Paspmen 2. MeTobl pasiioyCHHA

TexHUKa PA3IOKEHHs (Pa3IOKEHHIS HarpepaHieM B rase, PACTBOPCHHC B JKHTKOCTSIX,
pasioKEHUe CIITABJICHMA. Martepransl il H3TOTOBICHI XHMUIECKoil mocypl. VICTOTHMKH
[OrPENIHoCTel TPy PasioKCHHUM BEIECTB, Y CKOpEHHEe pPasloMCHII, aBTOMATH3AIHSL.
PasyioKeHHe BEIIeCTR C YJacTHeM XUMUICCKIX peaxiuil 6e3 M3MEHEHMs CICTICHH OKHCIIEHH
SIEMEHTOB. Pas3lIo)KeHHe ¢ HCIOJB30BaHICM KOMITIEKCO0OpasyroMKX BEMECTB ¥ HMOHHTOR.
Pasjo)EHHE  MHHEPANBHBIME  KHCIOTaMU. Cuanenye. Pacmemenue  (epMEHTAMIL



Iuporuaporms. PasioKeHEIe mertonom Jloyperca CmHTa. OKHC/IEHHE KUCJIOPOAOM H 030HOM.
Ox@cieHEe a30THOH KHCIOTOH M OKCHIaMH azora. OKWCIEHIE CEPHOH KHMCJIOTOM, CMECHIO
a30THOIl M CEepHOM KHCIOT, XJIOPHOBATOM KHCJIOTOM W XJIOpaTaMu, XTOPHOH KHCJIOTOH.
OcoGeHHOCTH KHCIOTHOTO  PasJoKCHUA [MITEBBX  MPOAYKTOB. OKHCIEHHe MEPOKCHIOM
BOJIOPOIA, HEpPOKCOAHCY Tb(aToM, MIEPOKCOKUCTIOTaMH. DIEKTPOTATHYECKOE OKHCIICHUE

Pasnen 3. @u3udeckiie METOMBI Pa3NOKCHIL]

TepMuYecKoe —Pa3IOKCHUE. PasnoxxeHne OpraHUIECKUX cOeIMHEHHI HCKPOBHIM
paspsiziom. 1lnasMersad JECTPYKIQISL. Y IBTPasByK, Kak daxTop pHTeHCA(pUKALH TIporecca
1poGOIOArOTOBKH. Crenpdudeckue ocobeHHOCTH — YJIbTPa3ByKd. Ddpdext KaBUTAIHH.
OcoBeHHOCTH  TIPOTEKaHUST XUMIICCKHAX peakiuii B yIbTPasByKOBOM IOJC. Wcnoyrukn Y3-
pamydenns.  [I[paMEHeHHC yIETpasByka: —yCKOpEHH® MaccoobMeHa, Bo3jeiicrBHe  HA
SNEKTPOXHMHUYECKHe H XUMHIECKHC HpOIIecCHl, JCTa3arus KHKOCTEH, JUCHEPTAPOBAHHE,
KpUCTAIUTH3AIMS, CBapka, mosepxHocTHas 06paboTKa pa3MYHBIX MaTEpUaIIOB. doToNu3.
Ocobennoctd  (POTOXUMHICCKHX peakuuil. 3aKOHEI Poroxumuu, Onenka 5 GeKTHBHOCTH
npo6OIOrOTOBKH. Mexaru3m  (GOTOOKHCICHHS Ha c_bOTOKaTamIsaTopax.I/ICTquHKH YV —
M3y UEHHS. VerpoiicTsa LT (110T0XHMquCK017I poOOIIOArOTOBKH. doronu3, Kak IKCIpecc-
MeTOJT TIPOGOTIOTOTOBKH XKHIKHX IIIEBRIX POJIYKTOB K aHAIH3Y.

Pazyen 4. ABTOKIaBHAA Ipo6OMOrOTOBKA MHIIEBLIX MPOJIyKTOB

OcoBeHHOCTH ABTOKIIABHOH IpOGOIOATOTOBKH TMIICBEIX potyxroB. CBU-I3TyIeHIC —
xak  axrop pHTeHCH(pUKAEE  TPOOONOArOTORKH. XapaxTepucTHKa CBY-u3ny4yeHus.
Verpoiicta, HMCHONB3YEMBIC  JULL 1poGOIO/ITOTOBKH. OcoGEHEOCTH ~ MEKPOBOJIHOBOH
1poGOIOArOTOBKH.

Pasnern 5. MeToJpl B Cpe/ICTBa aHaln3a KUMHAUECKOTO 3arpsA3HCHAA OKpYIKAIOLIEH CPETIBL.

CoBpeMeHHBIE METO/ AHATUTAYCCKOM XHMUM B IPUMCHEHIH K aHATH3Y 00'LEKTOB
OKpYIKAIOIIEH CPETIbL. ['a309KAIKOCTHAS, BEICOKO3( Qe THBHAL JKHITKOCTHAS XpOMaTorpadis 1
XPOMATO-MACC-CICKTPOMETPHS XaK OCHOBHDIE METOB! HACHTA(DIKAIIH A onpeneseHus
COJIEPYKAHHUS OPraHMYCCKUX TOKCHAHTOB. CrnexrpodoTOMETPHL, aTOMHO-a0cOopOIHOHHAL 1
ATOMHO-3MHCCHOBHAT CIIEKTPOCKOIIHST, CLIEKTPOCKOIIHS HHyKTHBHO-CBS3aHHOM IIAa3MbI KaK
OCHOBHEIE METOJE aHAIH32 00BEKTOB Ha COJIepIKAHHE THKEIBIX METajlIOB.

8. VueOmo-MeroguyecKoe ofecrevenie caMoCTOSITeabHOMH paboThl ACHHPAHTOB.
OneHouyHbie CpEACTBA IS TEKyINero KOHTPOJIST  yCIeBAeMOCTH, NPOMEIKY TOUHOI
ATTeCTANMM 10 HTOraM O0CBOCHH memuael  «Cnemaduxa MOATOTOBKH M AHAIN3
06bEKTOB OKpY:KAIONeH cpebD

OlieHOUHBIE CPENCTBA [l WHBAIMIOB H @I ¢ OTpAHHYCHHRIMH BO3MOXHOCTAMH
37I0POBBS BEIOMPAFOTCA € YICTOM HX AHIMBMIYATBHBIX ICAXOQU3AIECKUX 0COOEHHOCTEH.

— mpu HEOOXOMHMOCTH WHBAIHMIAM M AMIEaM € OrpaHiyYeHHBIMU BO3MOXKHOCTAMU
3/I0POBBS. MPEOCTABILICTCS JIOTIOJHATENBHOE BPEMS JULs IIOArOTOBKH OTBETA Ha 3K3aMEHE;

— TIpM IPOBEJICHHH IPOLE/YPBI OLICHUBAHMUS PE3YIBTaTOB 06 yuenys: HHBAJHJIOB M JIHI C
OrpaHHIeHHBIMH BO3MOXKHOCTAMY 310pOBbSL [PE/TyCMATPHBACTCA HCIIOE30BAHNE TEXHUIECKHX
CPEJICTB, HEOOXONUMBIX UM B CBASH C X FH/EBMLyAIEHBIME OCOOCHHOCTIMIL

— nip HEOOXOMMOCTH JUIA 0BYJArOIKXCs € OrPaHAICHHBIME BO3MOYKHOCTSIMH 3/{0POBEA
J WHBATMIOB IIpoIleiypa ONCHUBAHMS pesynbTaTos 0OydeHHs IO JIACIUIUIMHE MOXKET
[IPOBOJIUTECS B HECKOTBKO STarOB.

TIpore/iypa OLEHMBAHUS PE3YJILTATOB 06yueHMs] HHBAIMIOB ¥ JIHIL C orpaHiIeHHBEIMH
BO3MOKHOCTSAME 3[0pPOBBS 1O  IHMCIHMIIIAHC (MOJLyIIO) TPENyCMAaTpHBacT TIpe/IOCTABIICHHE
uadopmarpm B HopMax, ANANTHPOBAHHBX K OrPAHHICHIAM HX 3J0pOBBSI M BOCHPHSTIA
HH(pOpMAIIH:

Jlyist a1 ¢ Hapy MeHUAMHA 3pEHH:

— B IeyaTHOH (popMe yBEIHYCHHBIM mprOTOM,

— B hopMe MEKTPOHHOTO TOKYMEHTA.

JTyTst JiALy € HAPYLCHUSAMH CIlyXa.




— B 1iedaTHOH Qopme,

— B (hopMe DIIEKTPOHHOTO JIOKYMCHTA.

Jlist JIIL C HapyIIEHHAME OOPHO-ABUIaTeIbHOTO ammapara:

— B meyaTHOH popme,

— B dyopMe IMEKTPOHHOIO JOKYMEHTA.

JlaHHBIA Tepevenh MOXET OBITh KOHKPETH3HPOBAH B 32aBUCHMOCTH OT KOHTHHIEHTA

00y9IatoMuXCsL.

CamocrofiTeibHasi padoTa acIHpPaHTOB IPOBOIMTC B dopme M3yUEHUS OTHCTIBHBIX
TeOpPETUIECKHX BOIIPOCOB I10 TIpeIaraeMoit TuTepaType u CaMOCTOATENILHOTO PELICHHUS 337189 C
JanpHeHMM X pasbopoM M ofCcyXKmeHreM Ha ayOUTOPHBIX 3afATHSIX. Bo Bpems
cAMOCTOSTEIRHON MOATOTOBKH 00yJaromuecs obecmeuensl JOCTYIIOM K 0OasaM JIaHHBIX H
66 HoTeuHbM (DOH/IAM M JJOCTYIIOM K CETH HHTepHeT.

JKKOHTpOJILHBIE BONPOCHI ISl XPOBE/IEHH TeKyImero KOHTPOJst MO OCBOCHHIO
mrenpmuael «Crenuduxa MOAr0TOBKI 1 AHAH3 005EKTOB OKPYKAIOMEN cpeibn:

1. Cremuduka npo6oor6opa H HPONOATOTOKH TIPH aHammse 00BEKTOB OKPYIKAOIICH
Cpelnl

2. «Cyxue» cmocodbl pPa3IoKCHUA. CrapieHue co INeJIOYHBIMH, KHCJIOTHBIMU
IJIAaBHAMH.

3. «Moxpsie» CIOCOOBI PasJIOKEHH. O6GpaboTka MUHEPAILHBIME, OPraHuIeCKHMH KHMCJIOTaMH,
BOJ(HBIMU PACTBOPAMH COJIEH 1 OCHOBAHHMH.

4. CrierMasBHbIC METO/IBI TPOGOMOrOTOBKH. TepmudecKoe pasioieHHE,

5. TTupOrHAPONH3 K ITPOJIH3. Pasnoikedue ¢ HCToJIL30BaHHEM HOHHTOB.

6. PaspyieHne OpraHHYECKHX BOIICCTE (Murepanusaupst Tpoder). «Cyxoen o3oyeHue JUli
onpeneseHIst HeOPraHHYeCKIX BEINeCTs B OpraHMYeCKUX MaTepualax: 030/eHHe 6e3 m00aBOK, O30TICHHE
¢ 100aBKaMH.

7. «Mokpoey» pasJioKeHHE.

8. VnrencuyKalus MPOIEccoB MOKPOH MUHEPaH3ALUIT: IIpoBeleHHe Npolecca B aBTOKIIABAX
¢ TpaMLMOHHBIMH MCTOYHHKAMHI HArpeBa, npumMenerne MB—00IyaeH L.

9. Vuprpassyk. VIHIHKaTOPE! YJIBTPasByKa. IIpuMeHeHHe YJIBTpasByKa B npo6OTIOArOTOBKE:
V3— jucrieprupoBaHue, SMyJIbIHPOBAHHE, KOArYILIHHA, Jlerazalys, BO3IEHCTBHE Ha JJICKTPOXHUMHHCCKHE
M XMMHYECKHE TIPOLECCHI.

10. ®oroxumudeckas MpoOOMOAroTOBKA. OcobenHocTd (POTOXAMHHECKHX peaupi. 3aKOHBI

(OTOXHUMHH.
11. Ouenka o>ddexriBHOCTH  TPOOOTIOATOTOBKH. MexanusMm  (OTOOKHCIIEHMA — Ha
(hoToKaTANA3ATOPAX.

12. VICTOUHHKH yI5TPaQUONETOBOrO  M3IyHCHHA. Verpoficto VLT dhOTOXMMHIHUECKOH
11poGOITOAroTOBKH (TIOTPYKHBIC, CIIMPANIBHBIC H T.J1.)

13. TlorpermHocTH opo6OBaHI H XMMUIECKOro aHa/msa.

14. CoBpeMcHHBIE METOJIBI AHANTMTHYECKOH XMMHMM B TIPMMEHEHHW K aHaIH3y 00BeKTOB

OKPY’KAIOIIEH CPEMpL.
9. VueOHO-MeTOAHYECKOE H HH(OpMANHOHHOE obecneyenne JTHCIHIUIHHDI

9.1. OcHoBHAs IHTEPATYPA

9.1.1. IeuaTHbie N3AAHNT OCHOBHOM IHTEPATYPhI:

1. TIpoGOIOAroTOBKA B 3KONOTHIECKOM apanuze IIpakTHYecKoe PYKOBOJICTBO /| pyros, ¥Opuit
Crenamopmy A. A. Ponun; IO. C. Jlpyros, A. A. Pomun. - 3-8 U341, AOIL H nepepad. - M.: BHUHOM.
Jla6oparopus 3Hanui, 2009. - 855 c.

2. O6BeKTH OKPYKAIOIEeH Cpesibl H HX ananureyeckui xontpons./Ilox pen. T.H. 111ex0OBIIOBOH;
B 2-x Tomax; Kpacuopap, 2007.

3. Amayarmueckas xumus: B 2 T. /. T. 2. / Kpucraan, [apu; I'. Kpuctyas; nep. ¢ aHmL. A. B.
Tapmania 1 gp. - M.: BUHOM. JlaGoparopus 3Hanui, 2009. - 504 c.

9.1.2. DJaeKTPOHHbIE H3JAHH OCHOBHOIl THTEPATYPLI:



1. sIpsumes H. T'., Menseyies 0. H., Toxapes M. 1., BypuxuHa A. B., Kamxun H. H.
(Du3HUeCcKHe METO (B! HCCTIeIOBAaHH H X NPAKTIYECKOE IIPHMCHEHHE B xuvpraeckoM ananuse / M3z-Bo
«ITpomereii». 2015.

2. ipyros, FO.C. Tpo6onoAroToBKa B 3KOJIOTHUECKOM aHalln3e [DnexTpoHHBLA pecype] / 1O.C.
Tlpyroe, A.A. Poaun. — DnexTpoH. AaH. — Mocksa : Wanarensctso "JlaGopaTopisd spanmi”, 2015, —
858 c. — Pexxum gocTymna: https'.//e.lanbook.com/bookf70708. — 3ari1. ¢ 9KpaHa.

9.2. JomoaHUTeILHAS JHTEPATYPa

9.2.1 Ieuarupie U3TAHM JAOMOTHETEIBHONH TATEPATYPERL:

1 TIpuxmna/(HOH xumgeckuil ananm3: TIpakTHIECcKoe PYKOBOJICTBO/TIOZL PEL. T.H JLIex0BILOBOH,
O.A. lInurysa. W3-80 MocKkoBcKoro rocymueepeutera. 2010.

2. MOHUTOPHHT OpraHiiecKux 3arpsA3HeHHH [PUPOAHOM CPEIBL: 500 MeTOAHK : IPAKTHYECKOE
pyxosoyicTso / pyros, IOpwit CrenmaHoBY, A. A. Ponun ; 10. C. Jlpyros, A. A. PojiuH. - 2-€ U3/, AOIL
u nepepad. - M. EMHOM. JlaGopaTopHs 3HaHUH, 2009. - 893 c..

3 Maiicrpenko B.H., XamuaToB P.3., Bymmaxor T'K. JKOMOTO-aHATUTHUECKANH MOHHTOPHHT
cyneprokcukanTon. M. Xumis, 1996.319 c. '

0.2.2 DneKTPOHHBIE U3/ ANHH ;mrm.nmrreﬂbﬂoii JIHTepaTyphl:

1. Jipyroe, }O.C. Oxcripecc-aHams SKOJIOTHYECKHX TPOO [DmnexTpoHHBIH pecype] / FO.C.
Tlpyros, A.T. MypaBbes, A.A. PoruH. — OJIEKTPOH. J@H. — Mocksa : Mamatenscteo "JlabopaTopii
suanmii”, 2015, — 427 c. — Pexxam focTyIa: https://e.lanbook.com/boold70770. —— 3arL. ¢ 9KpaHa.

2. Jlpyros, I0.C. Anamu3 3arpA3HEHHOM BOJBI NPAKTHIECKOS PYKOBOACTBO [DneKTpOHHBIR
pecype] : PyKOBOJICTBO / 10.C. Ipyroe, A.A. Ponui. — DnexTpod. aaH. — Mockea ! W31aTesbeTBO
"JlaGopaTopys 3HAHMH 2015. — 681 ¢. — Pexxum rocTymna. https:/."e.lanbook.com/book]66218. — 3ar.
C 5KpaHa.

9.3. Tlepeuent OCHOBHBIX HOPMATHBHEIX JOKYMEHTOB

1. 3axon Poccuiickoii @enepaliu «O6 oxpaHe OKpyIKatoLeH CPeApD N 7-®3 or 10.01.2002r. (8
pea. oT 05.02.2007 r.);

2. Bonupiit KogeKC Poccpitckoit Deneparmiu Ne 74 @3 ot 03.06.2006

3. 3axon Poccuiickoit @enepauun «O HEAPaX> Ne 2395-1 ot 21.02.1992 1. (8 pea. oT 25.10.2006 1.)
¢ M3MEHEHUIMHA K JOIIONHECHUAMH, BCTYMAIONIMMH B CHITY C 01.01.2007.

4. @epepanpHbL 3aK0H «O BHYTPEHHHMX MOPCKHX BOJIaX, TeppUTOPHATLHOM Mope U IIpUIeKaltei
some Poccuiickoit Penepaupm N 155-®3 ot 13.07.1998 r. (8 pen. oT 29.12.2004 r.)

5 Tlonoxenue 06 OLEHKE BO3ICHCTBIA HaMedyaeMoil X03HCTBEHHOH 1 HHOM JIeATeNLHOCTH Ha
OKpY KAIOILyIO Cpefty B Poccmiickoit Menepatmu (YTB. IIpukazom KD Ne 372 ot 16 mas 2000
r.);

6. TOHREHIS IO TIPEIOTBPALLEHHIO 3arpA3HeHI Mops cOpocaMu OTXOTIOB ¥ IPYIHX MaTepHaloB,
Bamunrron, Jlonmo, MeXHKO, Mocksa, oT 29 nexadps 1972 1., Ne 2594, partud.15 nexabps
1975 r. (CCCP);

7 KompeHuust o6 OLEHKE BO3ACHCTBHI Ha OKpYKAIONIYIO Cpefy B TpaHCTPAHHYHOM KOHTCKCTC
OOH. DKOHOMHYECKUH H Cormanpueiii  Coser. Epporefickas 3KOHOMHHECKA] KOMHCCHS.
Ouwsams. 25.02-01.03.1991 r. [Tomnucana IIpaBHTENBCTEOM CCCP 06.07.1991 r., mepuox
neicteas — ¢ 06.07.1991 r. Iloxreepiaeno [IpaBHTENECTBOM P® or 13.01.1992 r. Ne H-11, T'TI
MU]] PO,

3. KoHBEHIHS 110 OXPaHe U UCIONIB30BAHHIO TpaHCIPaHUIHBIX BOJIOTOKOB M MEKTyHAPOIHBIX 03ED,
Xenpcuuky, 17.03.1992 r., patud. 18.03.1992 r., BBEfiGHA B JEHCTBUE TlocTaHOBIIEHHEM
IIpaurenscrea PO oT 13.04.1993 r. Ne 331;

9. KoupeHIua O TPaHCIpaHUIHOM po3IeHCTBUN MIPOMBIIIICHHBIX apapHi, XelbCHHKH, 17.03.1992
r., patad. 18.03.1992 ., BECACHA B neicteue ¢ 04.11.1993 1. peieHAeM IIpasutensctea PO ot
04.11.1993 r. Ne 1118.;

9.4.IleproguecKue H3AAHMS

JypHans! «AHAIUTHKA ¥ KOHTPOIb?, OKypHaT aHAMATHIECKOH XUMHID). «3apopcKas 1abopaTopHiL.
Jlwarnoctyka MaTepuanosy, «3amura OKpY)KAIONIEH Cpefpl B He(hTerazoBoM  KOMIUIEKCE,



«DKONMOrMYECKUI  BECTHMK  HAYYHBIX  LEHTPoB  cTpaH  YepHOMOPCKOro  3KOHOMHYECKOro
COTPYAHUYECTBAY.

9.5. Mnrepner-pecypenl

. [opran «Ananurnueckas xumus B Poccumy http://www.wssanalytchem.org
. TTopTan XMMHMKOB-aHAJIATUKOB: AHAJIMTHYECKask XMMHS U METPOJIorus www.anchem.ru
. Poccuiickoe xemomerpuueckoe obiectso http:/res.chph.ras.ru
. WWW.scopus.com,
. WWW.Scirus.com
. https://e.lanbook.com
. WWW.znanium.com
. http://webofscience.com/
. http://www.elibrary.ru/
10. http://cyberleninka.ru/
11. https://link.springer.com/
12. MejepasibHOE areHTCTBO MO TEXHUYECKOMY PEryJMPOBAHHIO U METPOJIOTHH, WWW.gost.ru; Gasa
HOPMAaTHBHBIX JJOKYMEHTOBR;
13. BHUMKH, caiit: www.standards.ru; 6aza AMCJl «'ocymapcTBeHHBIH peecTp THUIOB CPeACTB
U3MEPEHHH, TONYLISHHBIX K oOpallueHuio B POy;
14, www. 1 gost.ru; 6a3a MeTOAUK BbIIOAHEHHS U3MEPEHHUI
9.6. MeToauyecKHe YKA3AHHs H MATEPHAILI 10 BHAAM 3aHATHI

OOy W —

1. Npuiiaguoii xumuuecknit ananus: Tpaktiveckoe pykosoznctso/noa pea. T.H.1llexoeuosoi, O.A.
IInuryna. U3a-Bo MockoBckoro rocynusepeurera. 2010,

2. [poGonoAroToBka B 9KOJIOrMYECKOM aHAIU3E | MpaKkTUueckoe pykooacTso / pyros, FOpwit
Crenanosuy, A. A. Poaun ; 0. C. llpyros, A. A. Poaut. - 3-e u3a,., nom. u nepepad. - M.: BUHOM.
JlaGoparopus 3nanui, 2009. - 855 c.

9.7. IlporpaMmvuoe ofecreyeHHe COBPEMEHHBLIX HHPOPMANHOHHO-KOMMYHHKAHOHHBIX
TEXHOJIOTHI

JIMUIEH3MOHHBIE  KOMITBIOTEPHBIE MpoTpaMMbl  06pabOTKM  JaHHBIX — TPOTPaMMHO-aNIapaTHbIX
KOMIUIEKCOB 1TpubopoB: crnextpodotomerp AA-6800, dypre-criekTpomerp HH(paxpacHblii IR Prestige-
21, “Shimadzu”, I'azoBsiit xpomarorpad «Kpucrann-2000M», crexkrpoMerp ¢ MHAYKTHBHO-CBA3AHHON
mmasmoii ICAP-6500Radial, «Termo», razosbiii xpomatorpad GC 2010 “Shimadzu”, >kuikoCTHBIA
xpomarorpad LC 2010 “Shimadzu”, rasosbiii xpomaro-macc-criexrpomerp GCMS-QP 2010 Plus
“Shimadzu” wu ap.; Microsoft Office Excel, STATISTICA, snexrponnsie 6ubnnorekn «Wiley8 mass
spectral library» u «NIST-05», MHTErpUpOBaHHBIC B MPOrpaMMHO-ammapaTHbli Komruieke npubopa
GCMS-QP 2010 Plus.

10. MarepuajasHo-TexHHuYecKkoe obecneyenne ANCHHIIMHBI

Jlns  peanusauuu TiporpaMmbl  kadeapa pacrionaracT MaTepHaibHO-TEXHMHYECKOH 0a3oi,
obecrieunBarolel BbIMONMHEHHE BCEX BUIOB HAYYHO-HCCIEN0BATENbCKON paboTel. MMeeTes BO3MOIKHOCTE
HCHoNib30Banksa oGopynoBanust JiaGopaTopuil  HaydHO-00pa3’0BaTC/IBHOTO 3KOJOr0-aHaJIMTHYCCKOTO
uentpa: Jsaboparopun ICP-criexrpockonuu; Xpomatorpaduu; PEHTI€HOBCKOH  CMEKTPOCKONHH;
pentreHorpauueckoro M TEPMHYECKOTO — AHANM3a;  aTOMHO-abCOPOLMOHHON  CHEKTPOCKOMHH;
nabopaTopuy HCC/EA0BAHMH TEPCIeKTHBHBIX MATEPHAOB;  MMKPOBOJNHOBOH  1POGOTMO/rOTOBKH;
MOHHOMH XpoMaTorpa(uu K KarWUIAPHOTO JiekTpoopesa; nabopaTopus aialikida MATIEBHIX HPOAYKTOB.



