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1.Ilesa | 32/1a49H OCBOCHHS IACIHILIAHEI

[{eaMH OCBOSHHS THCIHIUTMHBL ABIIAFOTCA:
- m3ydeHHWe OCOOEHHOCTEH COCTaBa 06BEKTOB OKpyXKarormed cpenpl, HX OCHOBHBIX
sarpA3HEUTENEH U aKTyalbHbIX 33/ aHATH3a peabHEIX 00BEKTOB;
- pepabOTKa NOJXOMOB K ONTHMH3AIMH METOJOB Ipo6OIOATOTOBKH € LEJBIO
KBaTA(UIUPOBAHHON MOCTAHOBKHA 3a/1a9H AKOAHATTMTHYECKOTO HCCIeI0BaHUS H HHTEPIPETAIHH
[I0/Iy4eHHbIX JaHHBIX Ha OCHOBE rPaMOTHO CILTAHMPOBAHHOTO 3KCIIEPHMEHTA.

3ajaun JACITHIUIHHBL!

— O3HAKOMJIEHHE C IIOJXOJaMM IULi BEIOpa ONTHMAIBHOIO HPH JAHHBIX YCIOBHSX
METO0/ia aHaM3a Il peIICHHA KOHKPETHOH 9KOJIOTHYECKOM 3a1a9H;

- BEIpaboTKa y aclMPaHTOB MOAX0Z0B 1T BEIOOpA ONTUMATEHOTO MIPH JAHHBIX YCTIOBHAX
crioco6a mpo6ooTGopa 1 MPOOOIOArOTOBKH 06BEeKTa HCMBITAHKS C IIENBIO BRIOOPA JATBHEHIIET0
METO]Ia aHaIA3a.

2. Mecto mucmuiaEb B crpykrype OOII

Jmcnummsa «Crerwduka MOJTOTOBKH H aHAIA3 0OBEKTOB OKPYIKAIOLIEH CpebD»
OTHOCHTCS K CIEIMATBHEM JUCIAIUIMHAM 1O BEIOODY BapHATHBHOI YacTH 00pa3OBaTEILHOTO
EKNa OCHOBHOH IpodecCHOHATBHON 06pa3oBaTeIbHON IPOTrpamMMEL npodecCHOHATBPHOTO
o6pa3oBaHMs II0 HANpPaBICHHIO MOJrOTOBKH 04.06.01 «Xumudeckue HayKH», NPOQHIB
«AHaTATHYECKAs XxuMEsy. Ha ee W3ydeHHe OTBOJUTCA 108 gacoB, u3 HAX 44 gaca ayJMTOPHOH
paboThl (8 MEKIMOHHBIX, 18 nmpakrageckux H 18 naboparopHBIX) H 64 4aca CaMOCTOSITETTbHOM
paboTEl. B COOTBETCTBHH C YYeOHBIM IUIAHOM, 3aH:ITHA NpOBOIATCA Ha TPEThEM Kypce
o0ydeHus.

3. TpeGoBanus K Pe3yIbTaTaM OCBOCHHS CONCPKAHMS JMCIHILTAHBI

B pe3ynbTaTe H3yUeHHs JUCIHIUTHHEL Y aCIUPAHTOB N0JDKHA OBITH BEICTPOEHA CHCTEMA
6a30BbIX 3HAHM 06 0COGEHHOCTSIX aHATKH3a 00BEKTOB OKpyKaromei cpe/isl, X OCHOBHBIX
sarps3HATENel i aKTyaTbHBIX 3a/71a9 aHalH3a peallbHbIX 06BEKTOB H BRIpabOTKE MMOIX0/I0B K
ONTHMH3AIHMH METOIOB TPOOOTIOATOTOBKH C LIEIBI0 SKOAHATHTHICCKOTO HCClIeIOBAHMS,
HHTEpIPETAIHH OJyJeHHBIX aHHBIX.

B pesynbrare H3y4eHHA JMaHHOM JMCIUILTHHEL ACTIHPAHTBI I0JDKHBL

3HATH:

- OCHOBHBIE TIOHATHS, TEPMUHBI H OTIPEJICTICHHA B o6macTy poOOIOATOTOBKH ¥ aHAIA3a
peabHBIX 00BEKTOB;

- COBPEMEHHBIE aHATATHYCCKUE METOIEI oGHApyKeHHs! 3arPA3HUTEINCH 0OBEKTOB
OKpYIKaromIei cpe/Ibl; NPHEMBI IpoOOMOATOTOBKH € YICTOM CcrienH(HKH pa3IHIHBIX 00BEKTOB
OKpYKarome# cpesl.

Ymers:

- HCIONG30BATH 3HAHWS M YMEHHs, IONYYEeHHBIE B JaHHOM Kypce, K pEIIEHHIO
KOHKpPETHBIX 3a]1a4, CBA3aHHBIX C KOHTPOJIEM KagecTBa 00OBEKTOB OKPYKaroUled Cpeibl;

- OCYIIECTBIATH BHIOOP crocoba mpo6omorOTOBKH M METO/a aHaIM3a B COOTBETCTBAM €
[OCTABJICHHEIMHE IPAaKTHYECKHMH 3a1a9aMHu;

- BLIONHATh AHATHTHYECKHE IPONUENYPHl H PpAacydeThl IO pe3ysbTaTam aHaIn3a,
IPOM3BOHTH MX CTATHCTHYECKYIO 06paloTKy 1 HHTEPIPETAPOBATE PE3YIbTATHI aHAIH3A.

Biaaners:

- TEPMHEHOJIOTHEH JHUCIHIIIAHEL,

- CcHOCOGHOCTBX OOOCHOBHIBATH BHIOOD cmocoba mpoOOMOATOTOBKH H METOZA
AHATHTHIECKOTO KOHTPOJIS pealbHOro 00BeKTa;

- HaBEIKAMH XWMHAYECKOTO SKCIEPHMEHTa, OCHOBHBIMH MCIOAGMM  XIOMYHCHHA M
00paboTKH pe3yIbTaTOB aHAIH3A.



4. Iepeuenn GopMHPYEMBIX KOMIIeTeHIHil 1 Tanbl HX GopMHUpPO

B xome u3y4YeHHs AHCIHIUIHHBI

0bwenpogeccuonanbrbvle:

- TOTOBHOCTE OpraHU30BaTh pa60Ty HCCIIeI0BaTeEILCKOro KoJl

emexubix Hayk (OIIK -2);
npogeccuoranvHble!

- TOTOBHOCTE
001acTH aHATMTHYECKOT0 KOHTPOJIA B 3K0aHAIMMTHYECKOr0 MOHHTOD

PacmudpoBKa KOMIETEHIHil B COOTBETCTBHH ¢ KaprToi

006pazoBaTe bHON NPOrPaMMBIL:

K Hay‘:{HO-IICCJICI[OBaTeJII:CKOfI )51 OpFaIIHBEHHOHHOfI

uara (I1IK-2

KOMIETEHIHI 0CHOBHOM

BaHHHA

«Cremuduka MOATOTOBKM W aHAIH3 00BEKTOB

OKpy’KaioLleif cpefibl» aCIHpaHT npHOGpeTaeT ClieyIomue KOMICTSHIAN:

JIeKTHBA B 001acTH XHMHUHU U

IEeATeIbHOCTH B

).

f Wnunexc | Conepxanue B pesynprare  HM3y4CHHA yueOHOMI ,I[HCIIHIIJIHHI)?
- 1 kommer | KoMmeTeHIHH (WIH o0ygaromuecs AOKHBL
| eprum | € gacTH) 3HATH YMETh BIIAIETH
1 OIIK-2 | rOTOBHOCTB aKTyalbHBIC OCYILIECTBIIATh HaBBIKaMHU
OpraHu30BaTh npo0IeMEL B JTMYHOCTHBIH pa3paboTKH
paboty TeHICHIUH BEIOOD B aHATUTHYECKUX
HCCIIEIOBATENLCKOr | Pa3sBHTHA mporecce paboThl | CXeM C yHETOM
0 KOJUIEKTHBA B IEPCOEKTHBHBIX | B NpPaKTHYECKHX
067aCTH XMMHH 1 Hay4IHBIX HCCNIEI0OBATENIECK | 337134
CMEKHBIX HAYK HarpapJIeHHH WX KOJUIeKTHBAaX, | HCCJIEOBaHHS,
pa3BHTHS OIIEHUBATh BO3HHAKAMOIIHX
COBpEMEHHOM TOCJIeICTBHSA npu paboTte Mo
AHATTMTHIECKOH IIPHHSATOTO pEIIEHHIO
XUMHH H peIeHyst ¥ HECTH | Hay9HBIX 3a/1at
CMEKHBIX HayK 3a HEro B
OTBETCTBEHHOCTE | MCCIIE/l0BATENb-
nepex coboH, CKHX
KOJUIeraMy H KOJUIEKTHBAX
00mIIeCTBOM
2 MIK-2 | roTOBHOCTE K OCHOBHBIE BBIITOJIHATE HaBBIKAMH
Hay4HO- COBpPEMEHHBIE aHaTHTHYECKHE XMMHYECKOTO
HCCIIENIOBATENBCKON | METO/IBI aHaIM3a | IPOIE/YPhl X JKCIIEpHMEHTA,
¥ OpraHu3aluoOHHON pacyeTsl 1o OCHOBHBEIMH
NEeATeNBHOCTH B pesybTaraM METO/IaMH
obnact aHaus3a, [IOJTy4eHHs |
AHATHTAYECKOTO IPOM3BOIATE UX | 00paboTKH
KOHTPOJIA CTATHCTHYECKYIO | pe3y/IbTaToB
9KOAHATTHTHYECKOTO 06paboTKy; aHaM3a,
MOHHTOPHHTA HHTEPIPETHPOBAT | HABBIKAMH
b pPe3yJILTaTHl BEIOOpA
aHam3a METO/IOB H
Cpe/CTB
peLIeHns 3a1a4

HccieI0BaHus




ILianupyeMble pe3yabTaThbl 00
dopmupoBaHHHA KOMIIeTeHIHil H

yaeHnsl, XapaKTepH3ylolue pesy bTaTel, 3TANbI
KPHTEPHH HX OLUEeHHBAHHA

pa3BHTHS
NepCceKTHBHBIX
Hay9IHBIX
HampasJIcHHI
pa3sBUTHA
COBpEMEHHOHI
AHATATAYECKOH XUMHH
¥ CMEKHBIX HayK

mpoiecce paboTh B
MCCIIEIOBATEIBCKHAX
KOJUIEKTHBaxX, OLIEHHBAThH
TIOCIIECTBHS IIPUHATOTO
peleH s ¥ HECTH 32 HETO
OTBETCTBEHHOCTH IIEPE]
co0oii, KoJleraMu 1
001IecTBOM

’7 YpoBHH B

dopMupOBAHHAA 3naer Y™meer Braneet

KOMIICTeHITHH

OIIK-2 FOTOBHOCTH OPraHu30BaTh paboTy ACCIIE0BATEBCKOT0 KOJUIEKTHBA B 00/1aCTH XHMHUH 1

CMEKHBIX HayK

IToporossrid (bparMeHTapHEIC YaCTHYHO OCBOECHHOE dparmeHTapHOE
3HAHMA aKTyaIbHBIX yMeHHE OCYLIECTBIATH npHEMEeHEHHE HAaBBIKOB
npo6JieM | TeHICHIAH JTAYHOCTHBIH BEIOOD B pa3zpaboTKH
pa3BHTHS mporecce pabOTHI B aHATHTHYECKHX CXEM C
HepCreKTHBHBIX HCCiIeNOBaTEIbCKHX y4eTOM TPaKTHYeCKHX
Hay4HBIX KOJUIGKTHBAX, OIICHABATh | 3a/1a9 HCCIE/I0BAHH,
HanpaBJIeHHH [IOC/Ie/ICTBYSA IPHHSATOTO | BO3HAKAIOIMMX NIPH
pa3BHTHA pelIeH¥s H HECTH 32 HETO paboTe II0 PELICHHUI0
COBPEMEHHOH OTBETCTBEHHOCTL Iepell | Hay4HBIX 33/1a9 B
aHATTATHYECKON XHMHUHU co0oii, xoJleraMia 1 HCCIIEIOBATEIBCKHUX
H CMEXHBIX HayK 00IecTBOM KOJUIEKTHBAX

bazossiit cOpMHPOBAHHEIE, HO | B IEJIOM YCIICUIHOE, HO B IIEJIOM yCIIEITHOE, HO
coJieprKalnne coziepIKaiee OT/CTbHbE | COMPOBOXKIAIOMCECH
oT/eTbHEE Tpobensl | MPOOeIbl yMEHHE OT/IeTbHBIMA OITHOKaMH
3HaHMS aKTYaIbHBIX OCYIIECTBILTH TpUMEHEHHE HABBIKOB
rpoGiieM M TCH/ICHIHH JIMIHOCTHEIN BEIOOD B pa3paboTKH
pa3BHTHA nporecce pabOTEL B aHATMTHYECKAX CXeM C
[ePCIEKTHBHBIX HCCiIeI0BaTENIBCKHX y9EeTOM NPAKTHIECKAX
HAY4HBIX KOJUIeKTHBaX, OIIEHMBATh | 3a71ad UCCIeI0BAHMA,
HANpaBJICHHI [OCTIE/ICTBHS IPHHATOTO | BOHHKAMOIHX IIPH
pazBHTHS pelleH:s ¥ HECTH 32 HEro paboTe 0 PEMEHHIO
COBpEMEHHOH OTBETCTBEHHOCTH Ilepe/l | HAyYHBIX 33714 B
AHATATHYECKOM XHMHH | cOOOM, KOJIIeTaMy 1 HCCIIeI0BaTeIbCKIX
1 CMEKHBIX HayK 001EecTBOM KOJUIEKTHBaX

[lopsmmeHHbH | chOPMHAPOBAHHBIC H YCHENTHOE H yCIENHOE H
CHCTEMATHYECKHE CHCTEMATHUECKOE YMEHHE | CHCTEMATHYICCKOC
3HaHUA aKTYaJIbHBIX OCYIIECTBIIATE TpUMeHEHHE HaBBIKOB
npoOieM ¥ TeHICHIHH JIMYHOCTHBIH BEIOOD B pa3paboTKH

AHANTMTHIECKHX CXEM C
Y4JeTOM npax"mt{ecxnx
3aj1a4 MCCIIEI0BAaHNU,
BO3HHEKAIOMIUX IIPH
paboTe o PeICHHIO
HAyJYHBIX 337124 B
HcCIIe/I0BaTe IbCKHX
KOJUIEKTHBaxX

IIK-2 - roTOBHOCTH

K Hay‘]IIO-HCCIIe,U;OBaTCJILCKOﬁ H OpI"aHI/IBaIIHOHHOﬁ
obnacTH aHATHTHICCKOTO KOHTpPOJIA B IKOAHATUTHYECKOI0 MOHHTOPH

JIeATEeIbHOCTH B
Hra

TToporoBaIH

@DparMeHTapHBIC
3HaHHUA METOJIOB
KPHTHYECKOTO aHaIH3a
M OIIEHKH
COBPOMOHHDIN
HAYIHBIX
OCTIDKEHHH, a TAKXKE

YacTHYHO OCBOCHHOE
yMEHHE YUMTHIBATh

0cOOEHHOCTH ITPOBE/ICHHA

JKCIIEPTHEIX
weeTemORAHAR JUTS
pas3HIHBIX TPYIII
00BEKTOB H

@dparMeHTapHoe
OpUMEHeHHE HaBBIKOB
0BOCHOBEIBATH BEIOOP
MeToa
AHATHTHIECKOTO

KOHTPOJISl KOHKPETHOTO
o6GbeKTa OKpYKaroLIei




Vposuu

¢dpopMHEPOBAHHI 3maer Ymeer Bnazneer
KOMIIETEHITHH

METO/IOB OCYIIECTBIATH BEIOOD Cpe/bl, B TOM JHCIC
reHepApOBaHMs HOBBIX AHATUTHYECKOT0 METO/@ B | IPOM3BOACTBEHHOTO
pell mpy peleHHH COOTBETCTBHH C
HCCIIEIOBATENBCKUX B | IOCTaBICHHBIMA
IpaKTHYECKHX 3a/1a4 TIPaKTHYECKAMH 3a/1aaMH

BazoBEI# CdopMupoBaHHBIE, HO B menoM yCIenHbIi, HO B menoM ycrenHbd, HO
cojiepKantie cozep Kalluil OTAEIBHBIC coeprKalii
oT/IebHEIe TpoGensl | IpoOembl oTaeNbHbIE TPOoOeITBI
3HAHWS OCHOBHBIX OCYIIECTBIIAEMBIH yIET OCYIIECTRISIEMBIH yHeT
METOJIOB ocobeHHOCTEH ocobeHHOCTEH
KPHTHYECKOTO aHa/M3a | MPOBE/CHIA SKCIIEPTHBIX | MPOBEICHHA
1 OLEHKH FccleI0oBaHIM I 3KCIIEPTHBIX
COBPEMEHHBIX pasnHYHBIX TPy HCCyIeI0BaHMHA JULL
Hay9IHBIX 06BeKTOB | BRIOOpA pasMEIHBIX TPy
JOCTIIKEHHH, 2 TakKe | AHAITHYECKOTO MeToza B | 00BEKTOB H BhIOOpa
METOJIOB COOTBETCTBHH C aHATHTHYECKOTO
reHepHpOBAHHA HOBBIX | OCTABJICHHBIMU MeTOZa B COOTBETCTBUH
pjleil IpH peleHnH IpaKTHYECKHMH 3a/1adaMH | C TIOCTABIICHHEIMH
pccieIoBaTeIbCKuX B NPaKTHYECKHIMH
IPaKTHYECKHX 337134, 3aavyaMu
B TOM YHCJIe
MEKTACITHILTHHAPHBIX

TToppmuennsni | CopMHPOBAHHEIC CdopmupoBaHHOE CdopMupOBaHHOE
CHCTEMaTHYECKHE yMEHHE YYHTHIBATh yMeHHE YIATEIBATh
3HAHWS METOMIOB 0coBEeHHOCTH TPOBEICHHsT | 0COOCHHOCTH
KPUTHYECKOTO aHaNu3a | SKCICPTHEIX IPOBEIEHH
H OILIEHKH HccIenoBaHuM s 3KCIIEPTHHIX
COBpEMEHHBIX pas/IHYHbIX TPYIII HCCIIEIOBAHME JULL
HAY9HBIX 0OBEKTOB H pasIHYHBIX IPYIIT
JOCTYDKEHHMI, a TakoKe | OCYLIECTRIIATE BEIOOD 00BEKTOB H
METOOB AHATUTHYECKOTO METO/1a B | OCYIICCTBILATE BHIOOD
reHepHpOBAHHA HOBBIX | COOTBETCTBHH C aHAJMTHYECKOTO

UJIel Py PeIICHHH
FCCIeN0BaTEbCKAX H

IOCTaBICHHBIMH
npaKanecxmm 3ajadaMH

METOHa B COOTBETCTBHH
C [IoCcTaBJICHHBIMH

|

HammMeHOBaHHE

TEKYIIEro

IPAaKTHYECKUX 327129, OpaKTHYECKHUMH
B TOM YHCIE 3a/1a9aMu
L MEKIUCIHILIMHAPHBIX
5. CopepskanHe M CTPYKTYpa AHCIHIIHHBI
5.1. Cojep:kaHHe pa3e/ioB JACIHILIHHEL
Ne Cojepanne pasjena Dopma

PazpaGorano ©
y4acTHEM




paznena

KOHTPOJIS

npencraBHTeJla
paboTonarenci

2

3

3

Beenenue.
O61IHe BOTPOCHL.

ITpoGemsl npobootbopa H
po6GOIOATOTOBKH. Cnemuduxa
npo6oorTbopa ¥ HPONOArOTOKH
pH aHam3e 00BEKTOB
OKpYJKaromed Cpembl. [TonsaTHe
cpenHei npoOBl B METOMbI ©e
orbopa. TeHHeHIHMH PasBHUTHL
METO/I0B AHATATHYIECKOTO
KOHTpOJSL 32  CONEpXaHHeM
HKOTOKCHKaHTOB B 00BEKTaX
OKpy’KaloIei CpeibL.

VerHEIH
oImpoc

[JIATH mo
H0®0

O6mme BOIPOCHI
otbopa mpod H
npoOOIOArOTOBKH

TIpo6ems! mpobooTbopa i
11poOOMO/IrOTOBKH. Cnenuduxa
npo6oot6opa 1 IPONOArOTOKH
Ipy aHAIH3e 00BEKTOB
okpyxatomei cpezpl. IlonaTae
cpenHed poGEI B METOJIBI €€
oT6opa. TeHIeHINH Pa3sBHTHA
METOJI0B AHATTHTHYECKOTO
KOHTPOJISL 32 CONEPKAHUEM
HKOTOKCHKAHTOB B 00BEKTaX
OKpYy’Karomieif CpeIbl.

VeTHBI
OTIpocC

LUIATH mo
I0®0

MeTtoabl
pas3oKEHHS

TexHHKA pa3IOKEHHL
(pasno)xeHHe HarpeBaHUCM B
rase, pacCTBOPEHHE B
JKHIKOCTAX, PA3NIOKEHHS
cruiaBneHus. MaTepHabl I
M3TOTOBIICHHAS XAMUIECKOH
nocyabl. ICTOIHHKH
TorpenHocTel NpH
pa3IoKEHHH BEIIECTB.
VcKOpeHHe Pa3IoKeHs,
apromarnzanas. OcoOeHHOCTH
KHCJIOTHOTO Pa3JIoKCHHA
[IMIIEBEIX IPOYKTOB.
OxucieHHe IEPOKCHIOM
BOZIOpPOJA,
ItepoxcoucyIbhaToM,
IepPOKCOKHCIIOTaMH.
DNIEKTPOTATHIECKOE OKHCIICHHE

JIa6.
pabota

IUIATH mo
1000

dusnyeckue
METO/IBI
pasnoKeHIs

TepMugeCcKOE pasnoKeHHe.
PasznoxxeHue OpraHM4eCcKHX
coeIMHECHMI HMCKPOBBIM
paspAIoM. [TnazmeHHas
JecTpyKuHa. YIBTPasByK, Kak
daxTop wuTeHcupUKAIAA
mpomecca  MPOOOIOArOTOBKH.
Crenuduueckue OCOOSHHOCTH

JIab.
pabora

[JIATH mo
00




yIBTpa3sByKa. Spdext ]
KaBHTallHH. OcobeHHOCTH

IpOTEKAHHA XMMHYECKHX

peaknuii B YIBTPa3BYKOBOM

ToJe. HcnmoyHuKH V3-

W3ITyYESHHS. [MpuMeHEHHE

ynpTpasByKa. GOTOMHS. Onenka

3¢ GEeXTHBHOCTH

poOOIOArOTOBKH.

5 ABTOKJIaBHAs OcoOeHHOCTH aBTOKJIABHOM J1ab. [JIATH mo
poGOIOArOTOBKA po6OIOIrOTOBKH  [HINEBBIX pabota (0]0]0
MHINEBBIX nponykros. CBY-u3iydeHHe —

POy KTOB kak (axrop MHTEHCH(UKAIIE
npoGOmOArOTOBKH.
XapakTepuCTAKA CBU-
H3Ty9CHUA. VerpoicTsa,
HCTIONIB3yEMBIE UL
poGOmOATOTOBKH.
OcoGeHHOCTH MHKPOBOJIHOBOH
1poOOIOATOTOBKH.

6 MeToasl u | CoBpeMEHHBIE METOIBI VcTHEII IJTATH no
cpeZcTRa aHaIM3a AHATATHYECKOH XMMHH B ompoc 100
00BEKTOB IPAMEHEHHH K aHAIA3Y
P HMBIGISS 0OBEKTOB OKPYKaIOIIei CPEIBL.
cpensl

5.3. Pa3ae/ibl AHCIHILTHHBI
3 xypc, cemectp 1
KonruecTBO 9acoB
Ne AyparopHad CaMoCTOSTEND
HaumeHOBaHHE pa3/ICloB 5
Bcero pabora HAS padoTa
o | m3 | JIP
1 o) 3 5 6 7
1 Baegenue. O0mue BOIPOCEHL 10 2 8
H cel 0TO 6
D O6mue BOIpOcEl 0TOOpa Mpo 14 2 10
1 poOONOATOTOBKA
3 MeToib! pa3ioXeHus 20 2 B 12
Du3HYeCKHEC METOIBL
4 & 22 4 4 12
pa3IoKEHH
ABTOKJIaBHAA
5 poGOIOATOTOBKA MHINEBHIX 20 - 4 10
IPOIYKTOB
MeTonsl ¥ CpeICcTBa aHallku3a
6 0BGDBEKTOB OKpYKarommeH Cpe/Ibl 22 4 0 12




r KonugecTBO 4acoB
Ne AynutopHas CamocTosTeNTh
HauMeHOBaHHE pa3/I€lIoB Has paboTa
Bcero pabota P
JI 113 JIP
3aueT b
. 108 8 18 64
L Hmozo: J

5.4, JlekHOHHBIE 3AHATH

Tema

I1121(:ﬁ

O6mue Bompockl 0TO0pa npod u nMpodomoAroTOBKH. TIpo6nemsl npobooTdbopa 1

npoBONmOArOTOBKH. Crermmbuxa npo6ooTéopa M MPOMOArOTOKM NpH aHAIH3E
06BEKTOB OKpYKaloIeH Cpe/ibL. Tlomsitwe cpeaueil MPOOBI B METOZEL €€ otbopa.
TeHeHIWHA Pa3BUTHS METOJOB AHAIHTHIECKOTO KOHTpOIsSL 3a COJCpPKAHHEM
3KOTOKCHKAHTOB B 00BeKTaxX OKpYKaroIIeH Cpe/IbL.

Metomsl pasnoiKeHHs. TexHuKa pasioxenus (pasioKEHHE HarpeBaHHEM B Trase,
pacTBOpeHHE B IKHIKOCTAX, pasjioXKeHHEe  CIUIABICHHA. Marepuansl A
H3COTOBJICHAS XMMHAYECKOH MOCYTIEL. MCTOUHMKH TOTPENIHOCTEH MPH PasiokKCHAHR
BEIECTB. YCKOpDEHHME Da3lIOXCHHI, apTOMATH3ANMSA. Pa3o)KeHHe BEIECTB C
y4acTHEM XHMHYECKHX peakiuil 6e3 M3MCHEHHS CTCIICHH OKHCJIEHHS JIEMEHTOB.
PaznoxeHue C HCIOJIB30BAHUEM KOMILIEKCOOOPasyIomMX BEIecTs ¥ HOHUTOB.
PasokeHWe ~ MHUHEPATbHBEIMH  KHCIOTAMH. CrnnaBieHHe.  PacIIerieHne
depmenTamu. [THPOrAAPOIHS. Passoxenue MeTosiom Jloypenca CMHTa. OxwucieHne
KHCJIOPOJIOM H O30HOM. OkwcieHHe a30THOM KHCIOTOH H OKCHAaMH a30Td.
OKWCIIeHEE CEpHOM KHCJIOTOH, CMECBIO A30THOM M CEpHOHM KHCIOT, XJIOPHOBATOH
KHCIIOTOM ¥  XJIOpaTaMHu, XJIOPHOM ~ KHCIIOTOH. Oco0GeHHOCTH  KHCJIOTHOTO
pasnoXeHHs ~[HMEBBIX  MPOAYKTOB. OxHcleHHe IePOKCHIOM  BOJOPOZa,
[IEPOKCOHCY IbHATOM, epOKCOKHCIOTaMH. DIEeKTPOIMTHIECKOE OKMCIICHHE

Du3AYecKHe METOABI  Pas3JIoKECHHA. TepMmuyeckoe pasJIOKCHHE. Paznoxenne
OpraHHYeCcKHX COeMHEHUI HCKPOBBIM  Pa3paiOM. [InazMeHHas AECTPYKIHL.
VisTpasByk, Kak (akTop paTeHCH(UKaOIuM  Tpolecca 11po6ONO/IrOTOBKH.
Crienpduyeckue O0COOSHHOCTH yapTpasByka. DQGEKT KaBHTAIlHH. OcoOeHHOCTH
TpOTEKaHHsA XHMHIECKHX peakiuif B YIBTPa3ByKOBOM IIOJC. Ucnounukn ¥Y3-
paaydenus. IIpuMEHEHHE YIbTPasByka: yCKOpEHHe MaccooOMeHa, BO3/icicTBHE HA
IEKTPOXUMHMHUCCKHE M XHMHUCCKHC TPOLECCHI,  Jiera3alus JKHIKOCTEH,
THCIIEPTHPOBAHAE, KpHCTALIM3alHMI, — CBapKa, NOBEPXHOCTHAS obpaboTka
pas/HYHEIX MAaTepHalloB. dorom3s. OcobeHHOCTH (HOTOXMMHICCKHX peaKIHi.
3akoms oroxumuH. OneHKa 5} (eKTUBHOCTH IIPOOOTIO/ITOTOBKH. MexaHu3M
(hOTOOKHCICHHA HA (lJOTOKaTaJIHSaToan.I/ICTO‘-H-IHKH V@ — pamydeHns. YCTPOHCTBA
it HOTOXHMIIECKOH 1poGOIOArOTOBKH. doromm3, Kak IKCIPecc-METoN
poGOTOArOTOBKH XHIKHX MHIIEBEIX [IPOAYKTOB K aHAIH3Y.

OCoOeHHOCTH aBTOKIABHOH IIPOGOTIOATOTOBKH ~ IHIIEBBIX IIPOXYKTOB. CBY-
w3ydeHne — Kak (QaKrop MHTEHCHQUKAMH TPOOOIIOrOTOBKIL XapakTepHCTHKA

CBU-manydenns. Y CTPOHCTBa, HACIIONB3YEMEIE  JUIA npoOOmOArOTOBKH.
OcoBeHHOCTH MHKPOBOJIHOBOA NpoGomoAroTOBKI.
BCEI'O




5.5. IIpakTatecKne 3aHATHI

[ Ne | Tema Yac
1 | IlpobmeMsl npoboorbopa H 1poGOnoIrOTOBKH. Cremuduxa mpoboorbopa H 2
IPOTIOATOTOKH [IPH aHATH3E 06BEKTOB OKpYIKAIOMIEH CPEJIBL.
2 | Metojsl  pa3iOXKCHHA. Texuuka pasjOXeHHs. YCKOPCHHE passoxenus, | 4

apTOMaTH3aIHd.

3 Mdu3rygecKie METO B! Pa3/IOKCHHA. ABTOK/IaBHas poOOIOArOTOBKA [THIIEBBIX 4
IPOIYKTOB

4 MeToIpl M CpefcTBa aHam3a 06BEKTOB OKPYIKAIOIIEH CPE/IBI 2
BCEI'O 12

5.6. JlaGopaTopHbie padoTEI

Ne | Tema Yac
1 | PaspaboTka CX€MBbI oTOopa H IOITOTOBKH npoGet k amamasy. OT60p npo6 u | 12
IOroTOBKa P00 K aHAIM3y Ha IPUMEpPS KOHKpeTHOro 00BeKTa

BCEI'O 12

6. O6pasoBaTebHbIE TEXHOJIOTHH

[Ipu peanm3anyi yueGHOM pabOTHL MO OCBOCHHIO Kypcad «Cnenmuka MOATOTOBKH H
apatu3 OOBEKTOB OKpYXKaiomeH Cpezph HCTIONB3YIOTCA COBPEMEHHBIC 00pa3oBaresibHBIC
TeXHOJIOMH; HCCIIEI0BATENFCKHE METOIBL B oGyuenun; npobieMHoe 00yIeHNe.

VememmHoe OCBOSHHE Marepuaia Kypcea npeanoiaraeT OOoNBIIYIO CaMOCTOSATENBHYIO
paGoTy acIMpaHTOB H PyKOBOACTEO 3TO# paboToil CO CTOPOHEI IpenoaBaTelei.

B yueOHOM HPOLECCE HCHONB3YFOTCH AKTHBHBIE W HHTCPAKTHBHEIE (OPMEI IPOBE/ICHNS
saHSTHIl: METOJ] IIPOEKTOB, METO]I TIOHCKA GBICTPBIX PEMIECHHH B IPYIIIC.

7. TiporpaMma JIHCIHILIHHEI

Paszen 1. Beejenue

[TpoGeMsl npobooTdopa 1 IpoOOIOATOTOBKH. Creruduka npoboorbopa 1
IIPOTIOZIrOTOKH [IPH AHATH3E 0OBEKTOB OKpYKatomeil CpebL. TlonsTae cpeaHei mpods! 1
MeTopl ee 0TOopa. TeHIeHIIH PasBUTHS METO/OB AHAJIATHYECKOTr0 KOHTPOJIA 33 COAEPKAHUEM
3KOTOKCHKAHTOB B 0OBEKTaX OKpYIKaFoIed Cpe/bl.
Pazzen 2. OBmue BOIPOCH! METOJIOB Pa3IOKEHHA

Texuuka pasnoKeHHs (PasjoKCHHE HArpeBaHHEM B rase, pacTBOPCHHC B JKHIKOCTAX,
pas/oXKeHUe CILTABICHHAA. MaTtepransl Ui H3rOTOBICHHA XAMHAYECKOH Iocyapl. MICTOUHMKH
[OTPEITHOCTEH MPH Pa3IoKEHHH BEMIECTS. VY CKOpEHHE Pa3JioKeHIs, aBTOMATH3AIIA.

Paznen 2. MeToibl pa3/IoKCHIA

TexHuKa pasjioKeHHs (PasNOKCHHE HarpeBaHHeM B rase, PaCTBOPCHHC B JKHIIKOCTAX,
paslioKeHHe CIUIaBICHIA. MarepHanbl Ijis H3rOTOBICHHA XEMHWYECKOH ToCcyzapl. MICTOYHHKH
norpemEocTefi IpH  PaslIoKCHAH BemecTB. YCKODEHHE pA3jOKCHHs, aBTOMATH3AIMA.

PaznoxeHue BEIECTB C yqaCTHeM XUMHYCCKHX pealcnm?'l Oe3 M3MEHEHHS CTCIEeHH OKHCIICHAA
3JICMEHTOB. PaznoxeHHE C MCIUJIb30BAHFICM Icomnnexcooﬁpa-zymmux BelNecTs W HOHHTOB.
PasjoKeHHE MHHEPATHHBIMH  KHCIOTaMH. Cruiapienwe. PacmeruieHue  (pepMEHTAMIL.



[Tuporuaponu3. Pa3noKeHHe meronom Jloyperca CMHTA. OKHCIeHAe KHCJIOPOIOM H 030HOM.
OKuC/ICHAE a30THOM KHMCIOTOH H oxcmmamu azora. OKHCICHHC cepHOl KHCJIOTOH, CMECEIO
a30THONM M CepHOM KHCIOT, XJIOPHOBATOM KHCIOTOH H XJlopaTraMH, XJIOpHOH KHCIIOTOH.
OcoGeHHOCTH KHCIOTHOIO — Pa3JIOKEHIA OMMEeBsIX TPOAYKTOB. OKHCICHHC [IEPOKCH/IOM
BOJOPOIIA, TIepOKCOTHUCYTbHATOM, IepPOKCOKHCIIOTAMH. DNEKTPOJIUTAYECKOE OKHCICHHE

Paznen 3. @H3HYECKHE METO/IBI PazIOKEHHA

Tepmudeckoe Pa3lOXKCHHE. PasnoxeHne OpraHAYECKHX coeqUHEHHH HMCKPOBBEIM
paspsagom. [lmasMeHHAd JecTpyKIus. YJIBTPa3BYK, KaK haxTop pHTeHCH()HKAIEA IIporecca
poGONOArOTOBKH. Crenuduueckne  OCOOEHHOCTH ynpTpassyka. OQQexT KaBHUTaIHH.
OcoBEeHHOCTH TPOTEKAHUsS XAMHIECKHX peakuuii B yIbTPa3ByKOBOM IIOJIC. Wcnounuku Y3-
p3mydeHusd. [IpHMEHCHHE yIpTpasByKa: yCKOPCHHE MaccoobMeHa, BO3JEHCTBHE Ha
3NEKTPOXUMHHUECKAE H XHMHHUECKHC IpOILECCE], Jlera3anus JHIKOCTEH, HUCIEPTUPOBAHHUE,
KpUCTALTH3AIHA, CBapKa, NOBEPXHOCTHAA obpaboTka pasTHYHBIX marepuanos. DoTomm3.
OcoberrocTH  (HOTOXHMHUICCKHX peakruii. 3aKOHBI dotoxumum. Ouenka 3 eKTHBHOCTH
poGOIIOArOTOBKH. Mexaau3M (GOTOOKHCIEHHS Ha (boroxaTaJmsaTopax.I/ICTqumcH Yo -
paTydeHns. YCTPOHCTBA JULA dhoToXIMHIECKOH npoGonoAroTOBKH. doTomu3, KaK 3KCIpecc-
MeTOJ1 IPOGOTIOATOTOBKH KMIKAX MHIIEBBX IPOIYKTOB K aHAIH3Y.

Pasmen 4. ABTOKIIaBHAA IpoGOMOATOTOBKA MHIIEBBIX IPOAYKTOB

OcoGeHHOCTH aBTOKIABHOH npoBOTOArOTOBKH MHINEBEIX npomykros. CBU-H3Ty eHHE —
kak axTop pHTeHCH(HKAME  PODONMOArOTOBKH. XapakTepHCTHKA CBY-u3ny4eHus.
YeTpoifcTBa, HCIONB3yeMbIe UL 1poGONOArOTOBKH. OcoGeHHOCTH ~ MHKPOBOJIHOBOH
npoGONOArOTOBKH.

Pasnen 5. MeToB! ¥ CpeJICTBa aHAIu3a XUMHYECKOI0 3arpsa3HeHHA OKPYKalOIIEe# Cpebl.

CoBpeMEHHEBIE METOIBI AHATATHYECKON XMMIH B IPHMCHCHHH K aHAA3Y 00BEKTOB
OKpYKaroIIeH CpebL. I"2305KHIKOCTHAS, BEICOKO3( GeKTHBHAS KH/IKOCTHAT xpomartorpaus u
XpOMATO-MacC-CIeKTPOMETPHS Kak OCHOBHBIE METOEI HCHTHHKALIH H ONPE/ICTICHHI
coJlep)KaHus OpraHAYCCKUX toxcranToB. CnekrpodoTOMETpH, aToMHO-abcopOIHOHHasA U
aTOMHO-IMHCCHOHHA CIIEKTPOCKOIHSL, CIEKTPOCKOIIHA MHIyKTHBHO-CBA3aHHOH IIa3MBl KaK
OCHOBHBIE METO/[BI aHaTH3a 0OBEKTOB Ha coJlepKaH#e THKEIBIX METALIOB.

8. Vaefmo-MeToHUeCKOe ODecmedeHne caMOCTOATEJbHOI padoThl ACHMPAHTOB.
Onenounpie CpeacTBa s  TEKyIIEro KOHTPOJISI  YCHEeBaeMOCTH, IpOMeKY TOUHOH
aTTECTAMM 10 HMTOraM OCBOCHHS JAHCIHITHHDI «CrnenaduKa MOArOTOBKA H AHAIH3
00BbEKTOB OKpYIKaKomeil Cpeabn

OLEHOYHEIE CPE/CTBA Ui HMHBATMIOB M JIAI ¢ OrpaHHYCHHBIMH BO3MOXHOCTAMH
3710pOBBS BRIOEPAIOTCA C YICTOM HX WHTHBAIYATBHBIX ICHXO(H3HIECKHX ocobeHHOCTEH.

— npu HeoOXOIMMOCTH HWHBATAIAM H MIAM C OrpPaHWYCHHBIMH BO3MOXHOCTIMH
3IOpOBbS IIPEIOCTABIACTCA JIOTIOIHATEIEHOE BPEMS Ui TOJIFOTOBKH OTBETA Ha JK3aMEHE;

— QpH [POBE/ICHAN POLEAYPEI OIICHMBAHHS PE3y/IbTaTOB 00yHCHN HHBAIAIIOB M JHII C
OrpaHA¥eHHBIME BO3MOXHOCTAMA 310pOBBS TIPE/lyCMaTPHBAETCS ACTIONB30BAHHC TEXHHYECKHX
CpeNCTB, HEOOXOAUMBIX MM B CBS3H C HX HHIUBHIYATBHEIME 0COOCHHOCTIMH;

— TIpA HeOOXOIMMOCTH U 06ydaoImuxcs ¢ OrpaHHICHHEIMH BO3MOKHOCTAMH 3/10POBbA
{4 WHBAIAZOB TpOIE/ypa OUEHHWBAHHWA pe3ynbTaroB OOYydYeHMd TO JHCIHIUIHHE MOKET
IPOBOUTECA B HECKOJIBKO ITATIOB.

TIponemypa OIEHUBAHUA pe3y/bTAaTOB 00yueHus WHBAIAIOB U JIHIL C orpaHH4eHHEIMH
BO3MOJKHOCTSIMH 3[I0POBBS 110 JIMCIHILIHHC (Momy/mO) TpeAycMaTpHBacT TIpeI0CTaBIICHHE
uHpopMaii B Hopmax, AMANTHPOBAHHEIX K OrPAaHMHCHHAM HX 3/0POBRA M BOCIPHSTHS
uadopMaruu:

Il U1 ¢ HApyICHASAMH 3PCHIA:

— B [IeYATHOA (UpMO yBCAHTISIHEM mpudTom,

— B hopMe DTEKTPOHHOIO NOKYyMEHTA.

Jlst eIl ¢ HapyeHAsAMA CryXa:



— p meyaTHo# HopMme,

— B (hopMe EKTPOHHOTO JOKYMCHTA.

JUis |L ¢ HapyIIeHHAMH OIOPHO-/{BUTATENLHOTO alMapaTa:

— B 1edaTHOH Qopme,

— B (hopMe IEKTPOHHOrO JOKyMEHTA.

JlaHHBIA ITEpeYeHb MONKET 6BITh KOHKPETH3MPOBaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00ydaroImuxcs.

CamocTosiTeIbHAS pafoTa aCIMpPaHTOB IPOBOIATCA B dbopme H3yYEHHS OTHACIBHBIX
TEOpETHYECKHX BOIPOCOB IIO TIpejylaraeMoi THTEpaType u CAMOCTOSITEIEHOIO pelIeH A 3a/iad ©
JanpHeHnmM HX pasbopoM HIH o6CyXKIeHHEM Ha ayJHTOPHBIX 3aHATHSX. Bo Bpems
CAMOCTOSITETHHON MOrOTOBKH O0yJaroNHecs obecrreuensl mocTymoM K 0azaM NaHHBIX H
GubmoTeunbM (HOHAM M JIOCTYIIOM K CETH WuTepHeT.

KoHTpOIbHEIE BONPOCHI VIl MPOBE/ICHMU TeKymero KOHTPOJs MO OCBOCHHIO
qmenumnb! «Cnenuguka NOATOTOBKA H AHANH3 00LeKTOB OKpY/Ka0Mei cpeIbn:

1. Crenuduxa mpobooTbopa U MNPOIOATOTOKH nopu aHanuie OOBEKTOB OKpyJKalomei
Cpelbl

2. «Cyxme» cmocoOBI pa3IoKCHAL. CronapieHde CO INENOYHBIMH, KHCIOTHBIMH
IIJIABHAMH.

3. «Moxkpsie» Croco0BI Pa3NOKEHHA. O6paboTKa MHHEPAILHBIMH, OpraHHHeckHMU KHCIIOTaMH,
BOJTHBIMH PacTBODaMHM COJIEH H OCHOBAHHH.

4. CrienasibHble METOJIBI IPOOOMOATOTOBKH. TepmuyecKoe pasnoKeHHe,

5. [TMporupoIIH3 U THPOJIH3. PaznoJkeHue ¢ HCIOJIB30BaHHEM HOHHTOB.

6. PaspyuieHHe OpraHHHECKHX BELIECTB (MHHEpanM3aLAg npo6st). «Cyxoe» O03071€HHE U
onpe/e/eH s HEOPraHH4eCKHX BEIECTR B OpraHMYeCcKHX MaTepHanax: 030/CHHS 6e3 106aBOK, 030JICHHE
¢ noOaBKaMH.

7. «Mokpoe» pasiokKeHHE.

8. MurencudHKalis NpOLEcCoB MOKpO#i MUHepaIM3alyii: [POBEACHHE NPOLECCa B aBTOKJIaBax
¢ TPaMIMOHHBIMK HCTOYHHKAMH HArpeBa, npumerenne MB—o0my eHus.

9. Vnprpasyk. MHaMKaTOpEl yNBTPA3BYKA. TpumeHeHHe YIbTPa3Byka B npoGonoAroTOBKE:
V3— qEcrieprHpOBaHHe, SMyIBrHPOBAHAE, KOATYJIAIHA, Jlerazariis, BO3/IEHCTBHE Ha HIIEKTPOXHMITICCKHE
¥ XMMHYECKHE IMPOLIECCHL.

10. ®oToxumuueckas MpoOONOAroTOBKA. OcobenHocTd (OTOXHMHYECKHX peakiHii. 3aKOHBI
(HOTOXHMHH.

11. Ouenka 3(HeKTHBHOCTH npoOOMOATrOTOBKH. MexaHuzM  (POTOOKHCICHMA — Ha
doTokaranuzaTopax.

12. McTOYHWKH YyABTPAQHONETOBOTO — HMITYHEHUA. VerpoiicTBo U1 doToXHMHUYECKOH
1poGONOroTOBKH (TOTPYKHBIC, CIHPAIBHBIC | T.A.)

13. TlorpemHoCTH OnpoGoBaHKA 1 XHMUIECKOro aHAIH3A.

14. CoBpeMeHHBIE METO/bI AHATWTHYECKOH XMMUM B TNPMMEHCHHM K aHaTu3y 00BEKTOB
OKpYKaroIen cpe/ibl.

9. VueGH0-MeTOAMIECKOe H HHPOpPMAHOHHOE ofecnevdenHe THCIHIIHHBI

9.1. OcHoBHAas JHTepPaTYpa

9.1.1. [leuaTHbIe H3AAHAS OCHOBHOH JIHTEPATYpPhI:

1. [lpo6GONOAroTOBKA B 3KOJIOTHIECKOM aHATTH3C ITpakTH9ecKoe PyKOBOJICTBO / | Jlpyros, FOpwuit
Cremanoru A. A. Pomun; 10. C. Jlpyros, A. A. Pomud. - 3-e u3A., IOM. H nepepad. - M.: FUHOM.
JlaGopatopus 3Hanui, 2009. - 855 c.

2. O6BEKTH OKpYKaloLlei Cpe/ibl H HX anamTHYecknit KonTpons.//Tlon pea. T.H. [1IeXOBLIOBOM;
B 2-x Tomax; Kpacronap, 2007.

3. Ananmurudeckas xumus: B 2 T. /. T. 2. / Kpucrunan, Iapu; T'. Kprctuan; mep. ¢ aHDL A. B.
Tapmama u ap. - M.: BUHOM. JTaGoparopus 3HaHHH, 2009. - 504 c.

9.1.2. DJeKTpPOHHbIE H3TAHHI OCHOBHOM JIATEPATYPbI:



1. SIpsmmes H. T'., Mensenes 10. H., Tokapes M. ., Bypuxuta A. B., Kamxun H. H.
DuzpdecKre METO/bI HCCNeI0OBAaHHA H HX TpaKTHHEcKOe PUMEHEHHE B XMMHIECKOM ananuze / M31-Bo
«TTpomereii». 2015.

2. Jlpyros, F0.C. [poGonoaAroToBKa B JKOJIOTHYECKOM aHaJIH3€ [DnexTpOHHBIH pecype] / FO.C.
Jlpyros, A.A. PomuH. — DnexTpoH. AaH. — MOCKBa : Wznartensctso "JlabopaTopusd suanmi, 2015. —
858 c. — Pexum mocTyna: https://e.lanbook.com/book/70708. — 3aru. ¢ 9KpaHa.

9.2. lomoaHuTeILHAS TATEPATYPa

9.2.1 IleuaTHble H3JAHHUSA OTOJTHHTELHOH THTEPATyphbI:

1 TlpuxnaaHoH xuMpdeckuii anammu3: [IpakTH4ecKoe PYKOBOACTEO/TON PeA. T.H.I1lex0oB1I0BOH,
0.A. IlInuryna. W3n-8o MOCKOBCKOTO rocyuusepenteta. 2010.

2. MOHHMTOPHHI' OpraHMYecKHX 3arpa3HEHHH NpHPOJHOM Cpeasl: 500 MeTOOHK : MPaKTHIECKOS
pyxosozcTso / JIpyro, FOpuit CrenanoBd, A. A. Pommn ; 10. C. Jlpyros, A. A. PoymH. - 2-¢ W3/, JOI.
u epepa6. - M. : BUHOM. JlaGopaTopus 3HaHHH, 2009. - 893 c..

3 Maiictpenko B.H., XamuToB P.3., bymaukor I'K. JKOIOro-aHATHTHYECKHA MOHMTOPHHT
CYHEpTOKCHKaH'I‘OB.M.:X_HMHH, 1996.319 c.

9.2.2 DeKTpOHHBbIC H3AAHHH JAOTMOJIHHTEILHOH JJHTepaTyphRL:

1. Jpyros, FO.C. Dkcripecc-aHaimms 3KOJIOTHYECKHX 1pod [DnexTpOHHBIH pecype] / YO.C.
Tlpyroe, A.I'. Mypagbes, AA. Poxun. — Dexrpon. nan. — Mocksa : HWznarensctso "JIabopaTopHs
spanmit”, 2015. — 427 c. — PesxaM 0cTyIIa: https://e.lanbook.comfbook/7077‘0. — 3arn. ¢ 9KpaHa.

2. [pyros, }0.C. Anamm3 3arpA3HEHHOH BOJBL MPAKTHYECKOS PYKOBOJICTBO [2nexTpoHHBIH
pecype] : PyKOBOJCTBO / 10.C. Jlpyroe, A.A. PomuH. — SnekTpoH. AaH. — Mocksa : M31aTensCTBO
"JlaGopaTopus 3HAHMH", 2015. — 681 ¢. — Peskum focTyma: https:f/e.lanbook.comfbook/66218. — 3ari.
C 3KpaHa.

9.3, [lepeuen OCHOBHBLIX HOPMATHBHBIX JAOKYMEHTOB

1. 3axon Poccuiickoil dDenepauun «OB oxpaHe OKPYKaroLeH Cpe/Ibl» N 7-®3 or 10.01.2002r. (8
pen. ot 05.02.2007 )

2. Bomubli KOJEKC Poccuiickoit ®eneparmu Ne 74 @3 ot 03.06.2006

3. 3axon Poccuiickoii ®enepamyn «O Hepaxy» Ne 2395-1 ot 21.02.1992 r. (B pea. oT 25.10.2006 r.)
¢ M3MEHEHUSIMH ¥ IOTIONTHEHHAMH, BCTYNAONIMMA B CHITY € 01.01.2007.

4. ®@eneparsHbLif 3aK0H «O BHYTPEHHMX MOPCKHX BOJIaX, TepPHTOPHATEHOM MOpe ¥ IIpATEKaIIel
sone Poccuiickoit @eepammin No 155-®3 ot 13.07.1998 r. (8 pen. ot 29.12.2004 r.)

5. TlonoxeHwe 00 OLEHKE BO3JICHCTBHA HaMeuaeMOH XO3SMCTBEHHOM W HHOH JNEATENBHOCTH Ha
OKpY’KalOILYIO Cpey B Poccuiickoii ®enepaimn (yTB. IIpHKasoM KD Ne 372 ot 16 maa 2000
)

6. KoHBEHLMS MO TIPEJOTBPAIISHHIO 3arpA3HEHIA Mopst cGpocami OTXOJIOB M IPYTHX MaTepHaIios,
Bammurron, Jlonmon, Mexuko, Mockea, OT 29 nexabpa 1972 r., Ne 2594, parud.15 nexabps
1975 r. (CCCP);

7. KomseHiws 06 OlEHKE BOSICHCTBHA HA OKpY/KAIOLIYI0 Cpefy B TPaHCTPAaHHIHOM KOHTEKCTE
OOH. DKXOHOMHYECKUH H Cowpansueii Coser. Eppomefickas 3KOHOMHMCCKAA KOMHMCCHIL.
Oumsamas. 25.02-01.03.1991 r. Ilonnucana Tlpasutenscteom CCCP 06.07.1991 r., nepuol
neitcteus — ¢ 06.07.1991 . [MomreepxaeHo [IpaBUTEIECTBOM P® or 13.01.1992 r. Ne H-11, T'TI
MU/ PD;

3. KoOHBEHIHS IO OXPaHe M HCIIOIB30BAHUIO TpaHCTPaHHYHBIX BOJIOTOKOB H MeXTyHapOJIHBIX 03Ep,
Xenscuuku, 17.03.1992 ., patud. 18.03.1992 r., BBEeicHA B peiictBue IlocTaHOBIEHHEM
Ipasutenbctsa PO oT 13.04.1993 r. Ne 331;

9. KoupeHuHs O TpaHCTPaHH1HOM BO3/IeHCTBIM MPOMBILICHHBIX aBAPHH, Xenscunkd, 17.03.1992
r., patud. 18.03.1992 r., BBE/ICHA B neiicraue ¢ 04.11.1993 r. pemeHUeM [Ipasurenscta P® ot
04.11.1993 r. Ne 11183

9.4.JIepuoaHyecKHe H3NAHUS

Wypuantt «AHATUTHKA U KOHTPOTIBY, «KypHan aHAIATHYECKOH XMMHID). «3aBopckas nabopaTopHs.
Jlmarnoctuka Marepuanosy, «3amATa OKpYXalolleH Ccpeibl B HEeQrerasusom KOMIUISKCE»,



«IJKONOTHYECKHI  BECTHMK  HAYYHBIX  LEHTPOB  cTpaH  YepHOMOpCKOro  3KOHOMHYECKOro
COTPYAHHYECTBAY.

9.5. HuTepuer-pecypenl

. Tlopran «Ananutuyeckas Xumus B Poccum» http://www.wssanalytchem.org
. TlopTan XMMHKOB-aHAJIHTHKOB: aHATMTHYECKAs XHMHA U METpoNorus www.anchem.ru
. Poccuiickoe xemomeTpuieckoe obwectso http://res.chph.ras.ru
. WWW.scopus.com,
WWW.scirus.com
. https://e.lanbook.com
. Www.zZnanium.com
. http://webofscience.com/
9. http://www.elibrary.ru/
10. http://cyberleninka.ru/
11. https:/link.springer.com/
12. MenepanbHOe areHTCTBO M0 TEXHHYECKOMY PEryjiHpOBaHHIO U METPOJIOrHH, Www.gost.ru; Ga3a
HOPMaTHBHBIX JJOKYMEHTOB;
13. BHUUKH, caiit: www.standards.ru; 6aza AUCJ] « ocyaapcTBeHHBIH peecTp THMOB CPENCTB
U3MEepEeHHii, 10NYLIeHHBIX K oOpaiieHHto B PO»;
14. www.1gost.ru; 6a3a METOJMK BBITIONTHEHUSI H3MEPEHHI
9.6. MeToanyeckHe YKa3aHHS H MATePHAJILI 10 BHAAM 3aHATHIH

ch\gh.hut\)-—

1. Mpuknannoi xumuveckui ananu3s: Ipakrnueckoe pykosoacreo/noa pea. T.H.1llexosuoso#, O.A.
IInuryna. M3a-so MockoBckoro rocyHusepeuTeta. 2010.

2. lpo6GonoaroToBka B 3KOJIOMHYECKOM aHaIM3e : npakTHieckoe pykoeroacTeo / Jipyros, HOpuii

Crenanosuu, A. A. Pomun ; HO. C. JIpyros, A. A. PoauH. - 3-e u3a., gomn. u nepepa®. - M.: BHHOM.
JlaGoparopus 3nanui, 2009. - 855 c.

9.7. TIlporpammuoe ofecneuyeHHe COBPEMEHHBLIX HHPOPMANHOHHO-KOMMYHHKANHOHHBIX
TEeXHOJIOTHIi

JIMUEH3HOHHBIE KOMIBIOTEpHBIE TporpaMMbl  00pabOTKM JIaHHBIX TPOrPaMMHO-anmapaTHbIX
KOMILiekcoB npubopos: cnektpodoromerp AA-6800, Pypre-cnektpomerp HHpakpacHbiid IR Prestige-
21, “Shimadzu”, I'azoeeiii xpomartorpad «Kpuctann-2000M», crnekTpomMeTp ¢ HHAYKTHBHO-CBA3aHHOMH
nmnasmoii ICAP-6500Radial, «Termow, razoewiii xpomatorpad GC 2010 “Shimadzu”, >XMUIKOCTHBIH
xpomatorpad LC 2010 “Shimadzu”, ra3oBseiii xpomarto-macc-cniektpomerp GCMS-QP 2010 Plus
“Shimadzu™ u ap.; Microsoft Office Excel, STATISTICA, anekrponnsie Oubnmorexkn «Wiley8 mass
spectral library» u «NIST-05», uHTerpupoBaHHble B NpPOrpaMMHO-annapaTHelii Kommiekc npubopa
GCMS-QP 2010 Plus.

10. MarepnajabsHO-TeXHAYecKoe obecrniedeHHe JHCIHILIHABI

Jins peanu3zauuMu nporpammbl  Kadenpa pacrojiaraeT MaTepHaJbHO-TEXHHYECKOH 0azoi,
ofecne4yrBaiolei BBIMOTHEHHE BCEX BUIOB HAY4HO-HCCe10BaTenbeKoi paboTel. MMeeTca BO3MOKHOCTD
uCnonb3oBaHua obopynoBanus nabopaTopuil  Hay4HO-00pa30BAaTCIBHOIO 3KOAOr0-aHAIMTHUYCCKOrO
uentpa: nabopatopud ICP-cnekTpockonuM; XpoMartorpagHu; pPEHTI€HOBCKOH CIEKTPOCKOITHH,
peHTreHOrpaHyYeckoro M  TEPMHYECKOro aHaiM3a; aTOMHO-abCOpOLMOHHOH  CHEKTPOCKOIHHM,
nabopaTopuu MCClieI0BaHHil MEpPCNIeKTHBHBIX MAaTepHaloB;  MHKPOBOJHOBOH  NpoOOMOArOTOBKH;
HOHHOH XpoMaTorpadui W KanWANApHOro 3neKkTpodopesa; nabopaTopus aHanKH3a MUILEBbIX POAYKTOB.



