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Pabouass mporpaMma paszpaboTaHa B COOTBETCTBHM ¢ Tpebosaumamu DenepanbHOro
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1.1ennm w 3a/1a4M OCBOCHHSI AUCHILIAHbI

ITe/sIMH OCBOCHHS IUCI{HILTMHEL SIBIIAIOTCS:
- pzydenme ocobemmocTell cOCTaBa 06BEKTOB OKpPY)KAroIIeH cpejipl, WX OCHOBHBIX
3arps3HATENCH H AKTyalbHBIX 3a/1ad aHalnsd peabHBIX 00BEKTOB;
- peipaboTKa IOJXOJOB K  ONTHMH3AIHM METOJIOB IIPOOOIIOAIrOTOBKH € HEIBIO
kBaTAQHUIIPOBAHHO IIOCTAHOBKH 3a/1aTH 3 KOAHAIATUIECKOTO MCCIeOBaHMS 1 MHTEPIPCTANHH
TI0JTy9eHHBIX JIAHHBIX Ha OCHOBE rPaMOTHO CIDTAHEPOBAHHOI'O 3KCIIEPAMEHTA.

3anaul JUCIHIIIHHEL

— O3MAKOMIEHHE C IOJXOAMH JUIi BHIOOpa ONTHMAIBHOTO LPH NABHBIX YCJIOBHIX
METOJ[A AHATH3A UL PEIISHHST KOHKPETHOH HKOTOrHIESCKON 3a/1aH;

- BpIPabOTKA Y aCHPAHTOB MOJXON0B ML BEIGOPA OTITAMATEHOTO IPH IAHHBIX Y CIIOBHIX
croco6a po6ooT6opa u NPOOOIOArOTOBKH 06BeKTa HCTTFITAHMSL ¢ IEJBIO BEIOOpa JanbHEHIICrO
MeToJia aHanru3a.

2. Mecro muenunumnst B erpykrype OOII

Tucrammaa «Crenuduka TOArOTOBKHA 1 AHAIA3 OOLEKTOB OKpYKAroIed CpemsD
OTHOCHTCS K CIIELIHTLHEIM IUCIHIUIHHAM 10 BEIGOpY BapHATMBHOH JacTH 00pa3oBaTeNbHOTO
IMITA  OCHOBHOH HPO(eccHOHATBHOH 06pazoBaTeNIbHON  MIPOTrPaMMEI 1pothecCHOHAEHOIO
o6pazoBaHis 110 HAlpPABICHHIO IOArOTOBKM 04.06.01  «XuMuueckue HayKm», TPOGHIE
«AnaruTHIecKas XuMusy, Ha ee M3ydeHHe OTBOAUTC 108 wacoB, w3 HUX 44 9aca ayHTOPHOH
paGoTHl (8 JNEKIMOHHEX, 18 mpaxtrueckux H 18 jrabopaTopHEIX) M 64 daca CaMOCTOSTENEHOM
paboTEL. B COOTBETCTBAU C yueOHBIM IUIAHOM, 3aHATHS MPOBOMATCA HA TpeTheM Kypce
00y4YCHHUSL.

3. TpeGoBaHMAs K pe3ybTaTaM 0CBOCHHUS COePIKAHMIS AN CINTIHHb
B pesysibTare H3yd4CHHs THCIHUIIIHHEL Y ACTIHPAHTOB JOJDKHA OBITE BRICTPOCHA CHCTEMA
6230BBIX 3HAHUH 00 0CODEHHOCTAX aHaIH3a 06BEKTOB OKPYIKAIOIIEH CPelIbl, HX OCHOBHBIX
3arpsA3HUTENCH U aKTyalbHBIX 3a/iad aHalsa pealbHBIX 00BEKTOB U BBIpAOOTKE MOXOZIOB K
OITEMHU3AIAE METOJIOB TIPOOOIOATOTOBKH C LE/IBEO HKOaHAIMTHIECKOTO HCCIIE/I0BAHMS,
JHTEpIPETALlHH IT0Jy YCHHBIX TAHHbIX.
B pe3ynerare H3yIeHHI JAHHO} TUCIMIIIHHGL aCAPAHTEL JOJKHBL:
3unaTh:
- OCHOBHBIE TIOHATHS, TEPMHHBI 1 OIIPEJICIICHIA B o6macTy IpoOOIOArOTOBKH 1 aHalIHM3a
peasbHbIX 00BEKTOB;
- COBPEMEHHBIE aHATTUTHHYECKHE METO/IBL oGHapy KEeHKS 3arPA3HATEICH 00BEKTOB
OKpy KaroIIeH cpeipl; IPHEeMEL 1poGOIOATOTOBKH € yUSTOM crienu) KN pasIHIHBIX 00BEKTOB
OKpPYIKAIOIIEH CPEJIBL.
Ymern:
- JCIIONB30BATh 3HAHHMS W YMEHHs, MONYHUCHHBIC B JAHHOM Kypce, K pPEIICHHIO
KOHKPETHBIX 3a1a', CBA3AHHBIX C KOHTPOJIEM KagecTBa OGBEKTOB OKPYXKAIOMICH CPEIbI;
- OCYIIECTBIITH BEIOOP criocofa IpoBOIIOrOTOBKY M METO/A aHAJIM3a B COOTBETCTBHH C
[OCTABJICHHEIMHE ITPAKTHYCCKUMH 3a/1aTaMH;
- BEIIONHATH AHATHTHYECKHE IIPOLELYpPEl W pacHdCcThl IO pesynpTaTaM aHalms3a,
IPOM3BOJUTH MX CTATHCTHICCKYIO 06paboTKy ¥ MHTEPTIPETHPOBATE Pe3yTIBTATEL aHAJIH3a.
Boaners:
- TEPMHUHOJIOTHEH JUCIUIUIHHEL,
. criocoBHOCTBIO O0OCHOBBIBATh BHIOOP cmocoba  npobOIOAroTOBKM W METO/E
AHATATHYCCKOTO KOHTPOIS PEAIBHOTO 0OBEKTa;
- HABBIKAMM XMMHUECKOTO OKCIEPUMEHTa, OCHOBHBIMU METOJAMH TIOJIy9eHHA H
06paboTKu pesyIbTaTOB aHalu3a.



4. lepeuenn GpopMHPYEMBIX KOMIIETEHIIA 1 3TAIBI HX (hopMHUPOBAHHSL

B xojme H3ydeHHs JACIHIUIMHBL «Crierauka TOATOTOBKM M AHAJIM3 00LEKTOB
OKpyKarollei Cpenpny  ACIHPAHT IpHOBPETAET CIIEYIONIAE KOMIETCHILIH:

06uenpogeccuonanbHble:

— OTOBHOCTH OpTaHM30BaThH PaboTy HCCIIeIOBATENHCKOTO KOJIIEKTHRA B 0OIacTH XUMHUH U
emexnpix Hayk (OIIK -2);

npogeccuoHanbHble:

- TOTOBHOCTBE K HAYYHO-HCCIICIOBATENBCKOH 1 OpraHu3alOHHON  AEATENbHOCTH B

06IACTH aHAATHYECKOTO KOHTPOILT HKOAHAJMTAYECKOTO MOHUTOPHHTA (TIK-2).

PacmudpoBra KOMIIETEHIMII B COOTBETCTRB

06pa30BaTEILHOMH IPOrPAMMBI:

ga ¢ KapToi KOMIIETEHIAI 0CHOBHOM

Nupexc | Comepixkanue B pesynprare  H3y4CHHA yaeOHOH nucunnm@
- 1 xommer | xommerenmuu (v | 00yJATONMACCS HOJDIHEL
| enruu | e8 9acTH) 3HATh YMETh BIAJETD
1 OTIK-2 | roTOBHOCTH aKTyalbHBIC OCYIIECTBIIATE HAaBBIKAMH
OpraHu30BaTh po0IIEMBT JTAYHOCTHEBIA paspaboTKH
paboty TeH/ICHIMH BHIOOp B AHAIATHYECKIX
HCCIIEeIOBATENECKOT | PA3sBHTIL mporecce paboTHL | CXeM C YHETOM
0 KOJIIEKTHBA B HEPCHEKTHBHEIX | B NPaKTHIECKIX
0071aCTH XUMHH K HAYIHBIX HCCIIe[0BATENBCK | 33134
CMEXHBIX HAYK HalpaBJIeHuHA MX KOJUIEKTHBAX, | HCCIENOBAHMA,
Pa3BUTHS OLIEHUBATD BO3HHKAIOIIUX
COBpEMEHHOH MIOCTICICTBIS pu pabore 10
AHATHTAIECKOH TIPUHATOIO PELIEHHIO
XAMHH peICHYs ¥ HeCTH | Hay4HBIX 33139
CMEXXHBIX HayK 3a HETO B
OTBETCTBEHHOCTE | HCCIIeIOBATe/Ib-
mepex; coboH, CKHX
KOIIJIETaMHU 1 KOJLIEKTHBAX
06IIECTBOM
2 K-2 TOTOBHOCTE K OCHOBHBIE BBLITIONHATE HaBBIKAMH
Hay4HO- COBPEMEHHBIC aHATTHTHYECKAE XMMHUECKOTO
HCCICIOBATENBCKOM | METOJIB aHAM3a | HPOIE/(yPE! 1 HKCIIEPUMEHTA,
H OpraHi3aIioHHOMA pacueTsl o OCHOBHBEIMH
JIESITCIIEHOCTH B pesynpTaTaM MeTOJIaMHI
obnacTu aHanu3a, HOJIYIECHHS 1
AHAJTATHYECKOTO HPOU3BOJUTD UX 00paboTKa
KOHTPOJLSI 1 CTATHCTHYECKYIO | pe3ysIbTaToB
9K0aHATUTHYECKOT0 00paboTKy; aHamu3a,
MOHHTOPHHTA HHTEPIPETHPOBAT | HABLIKAMH
b pe3yJIbTAThl BEIOOpA
aHaIN3a METOJIOB H
CpenCTB
peneHus 3a1aq
HCCIIeT0BaHus




TLiaHupyeMbIe pe3yabTaThl 00y eHus,
¢dpopmupoBaHU KOMIIETEHI[HIE ¥ KPH

xapalc"repusylomne pESYJlBTaTbI, 3Tanbl
TepHH HX ONEeHHB aHH X

=

YpoBHH
(popMEpOBAHHSL 3Haer YmMmeer Brapmeer
KOMIIETCHIMI

OITK-2 rOTOBHOCTE OPraHM30BaTh PAGOTY HCCIEAOBATCIECKOTO KOJUICKTHBA B 00JIACTH XHMHAH 1

CME)KHBIX HAYK

TToporoBhIH (parMeHTapHbIE YaCTHYHO OCBOEHHOE ¢dparMeHTapHOE
3HAHMS AKTYaILHBIX yMEHHE OCYLIECTBIATE OpHMEHEHHEe HaBBIKOB
npobieM 1 TeHIECHIH JIMYHOCTHEIH BEIOOD B pazpaboTKh
pa3BUTHA nporiecce paboTH B AHATUTAYECKHX CXEM C
IIePCIIEKTHBHBIX HCCIeI0BATENBCKIX yYETOM IPAKTHIECKHX
HAY9IHBIX KOJUICKTHBAX, OIIEHUBATH | 3a/aT MCCICI0BAHI,
HarpaBlIeHAH IOC/IEICTBES MPHHEATOTO | BOSHHKALOIIHX TIPH
pasBUTHS pelieHys K HECTH 34 HETO paboTe 10 PEeIIeHHUIO
COBPEMEHHOM OTBETCTBEHHOCTD TEPEL Hay4HBIX 33/1a49 B
AHATATHYeCKoil xuMun | co00¥, KoeraMu 1 HCCIIEIOBATENLCKHX
M CMEMKHBIX HAyK 00OIIECTBOM KOJUICKTHBAX

BazoBslit c)OpMEpPOBAHHBIE, HO | B IEJIOM YCIIEIIHOE, HO B I[EJIOM YCIIENTHOE, HO
coJepIKaLIHe cojiepIKanee OTACTIBHEIC COIIPOBOIKIAOLIEECH
OTIeNbHEe TPOBesl | TPOOCIB! yMEHUE OTJETHLHBIMI OITHOKAMH
3HAHWSA aKTyaJBHBIX OCYIIECTBIIATH IpUMEHEHHE HABBIKOB
npobIieM 1 TCHACHIUH JIAYHOCTHEL BEIOOD B pa3paboTKH
pasBHATHSA nporiecce paboTEI B AHAIMTHYECKUX CXEM C
IIepCrIeKTHBHBIX HCCIIEMOBATEBCKHX y4eToM NPAaKTHYECKUX
Hay4IHBIX KOJUIEKTHBAX, OLIEHKUBATEL | 3a/a4 MCCIIeTOBANIIL,
HanpaBeHui OCIIE/(CTBHS IPUHATOIO | BOSHMKATOIIHX IIPH
pa3BUTHS peleHHs K HECTH 32 HETrO paboTe 1o PerIeH IO
COBPEMEHHOM OTBETCTBEHHOCTE EPE/L Hay4YHBIX 33714 B
AHANMTHIeCKOH XuMEHl | cOOO0H, KOJIIEraMy 1 HCCIIEIOBATENIBCKUX
1 CMEKHBIX HAYK 001EecTBOM KOJUIEKTHBAX

TloBpimeHHEEH | cHOPMHPOBAHHBIC K YCIEIHOE U YCIEIIHOE U
CHCTEMAaTHYECKHUE CHCTEMATHUECKOE YMEHHE | CHCTEMAaTHIECKOC
3HAHUS aKTyalbHBIX OCYIIECTBILATD IIPAMEHEHHE HABBIKOB
npo0OIieM U TeHCHIIH JIMYHOCTHEIA BEIOOD B pa3zpaboTKu

pa3sBUTHI
[EepPCIeKTHBHEIX
Hay4HEIX
HalpaBJIeHUH
pasBUTHA
COBPEMEHHO

U CMEeXXHBIX HayK

AHAITHYIECKOH XAMHH

nporecce paboTEL B
HCCIIET0BATEIBCKAX

OTBETCTBEHHOCTE IEPE]T
co0oii, KoIeraMma 1
001mecTBOM

KOJJIEeKTHBaxX, OLEHUBATh
MOCJICOICTBHS IIPUHATOTO
PCIICHHI H HECTH 34 HETO

AHATMTHYECKUX CXeM C
Y9ETOM MPaKTHYCCKAX
3aj1a4d MCCIEOBaHM,
BO3HHAKAIOMUX IIPH
paboTe mO PeIeHHIO
HAYUHBIX 3371249 B
HCCIIE/I0BATEIILCKAX
KOJIEKTHBAX

TIK-2 - roTOBHOCTE K HAYTHO-UCCIEI0BATENBCKOH 1 Oprafm3aoHHON

obmacTH aHATITHYECKOI'0 KOHTpPOJIL ¥ AKOAHAITMTHYCCKOTO MOHHTOpPHHIA

JIeaTelbHOCTH B

IToporoBsIit

dparMeHTapHbIe
3HAHUI METOJIOB

KPHTHYECKOI'0 aHanM3a

YacTHYHO OCBOSHHOE
yMEHHE YIUTHBATh

1 OLICHKH 9KCIEPTHBIX MeTO/IA

COBPEMEHHBIX HCCIENOBaHHUN JITIST aHAIUTHIECKOTO
Hay9IHBIX pasJTAIHBIX TPYIIL KOHTPOJISL KOHKPETHOTO
JOCTPIKEHHIE, a TAKe | 0OBEKTOB U 00BEKTA OKPYKAIOIICH

0c0OEeHHOCTH IIPOBEACHET

MdparMeHTapHOe
[pUMEHEHHE HABBIKOB
0B0CHOBEIBATE BEIOOD




YposHu
(opMHUpPOBAHHST 3Haer Ymeer Brnageer
KOMITETEHITHH
METOZOB OCYIECTBILITH BHIOOP CpeJibl, B TOM UHCIIE
FeHepHPOBAHIS HOBEIX | AHAIMTHHYCCKOr0 METO/A B | IPOM3BOJICTBEHHOTO
WIel IIpY PEIICHAH COOTBETCTBHH C
HCCIeNoBaTelbCKHX ¥ | IOCTaBICHHbIMU
IPAKTHYECKHX 3aj@y | MPAKTHICCKIMU 3agagaMu
BazoBelit CdopMupOBaHHEIE, HO B meioM yCIIeUIHBIH, HO B meoM yCIIeImHblii, HO
cojiep Kaliue CoJIepKALNIi OTAeTLHBIC coeprKalui
OT/IEIbHEIE TPOBEIE | MpoOeist OT/IETHHBIE TIPOOEIIE
3HAHHUS OCHOBHBIX OCYIIEeCTBISIEMBIA Y4ET OCYIIECTBISIEMBII yHIeT
METOJIOB ocobernmocTe ocobeHHOCTER
KPUTHYECKOTO aHAIi3a | MPOBEICHHA SKCIEPTHBIX | IPOBEACHHU
H OLIEHKH HCCIeTOBAHMM I DKCIIEPTHBIX
COBPEMEHHEIX PasJIIIHBIX TPYIII pccie[0BaHui JUIL
HAYTHBIX 06BEKTOB U BEIOOpa pa3IMYHBIX TPYII
JIOCTHIKEHWM, & TAloKe | AHAIUTHIECKOTO MeTozia B | 0OBEKTOR H BRIOOPA
METO/IOB COOTBETCTBUH C AHAJUTHYECKOI'O
reHepUPOBAHIS HOBBIX | IOCTABJICHHBIMA METOJA B COOTBETCTBHH
HyIei IPH PEITeHUE IPAKTHHECKUMH 3a/[a4aMH | C HOCTABIEHHBIME
MCCIIEeI0BATEILCKIX IPAaKTHIECKIMHE
IIPaKTHYCCKHUX 37124, 3amadaMi
B TOM UHCIIE
MEKIMCIUTUIHHAPHEX
[oppmiennsii | ChopMHPOBAHHBIC CopMEpOBAHHOE CdopMHEpOBAHHOE
CHCTEMATHUYECKHE yMeHHEe yIuTHBaTh yMeHHE YIUTEIBATE
3HAHMS METOJIOB 0COBCHHOCTH IIPOBEEHHS | OCOOCHHOCTH
KPUTHIECKOTO aHANN3A | OKCICPTHBIX IIPOBEICHHS
M OICHKU HcCreqoBaHmM [ SKCIEPTHBIX
COBPEMEHHBIX pa3IMgHBIX TPYIIT HCCIeqOBaHMH LT
HAYIHBIX 00BEKTOB U pasJIUHbIX TPYIIL
JIOCTIOKEHHMH, a TakKe | OCYIISCTBIIATE BHIOOD 00BEKTOB U
METOJIOB AHATITAYECKOTO METO/Ia B | OCYIIECTBIIATE BBIOOD
reHEPHPOBAHMA HOBBIX | COOTBETCTBHM C AHATHTHYECKOTO
uneii mpu penIcHuR [OCTABICHHEIMHA MeTO/la B COOTBETCTBHH
HCCIEIOBATENECKUX M | MPAKTHYISCKUMH 3a1iadaMi | C [OCTaBIEHHBIMH
IpakTHIecKuX 3a1ad, IpaKTHYECKUMHU
B TOM UHCIIE 3a/1a9aMH
| MEX IMCIUILIHHAPHBIX
5. Comepskanye H CTPYKTYPa JUCHHIIIHEL
5.1. Copep:kanpe pas/(e0B TACIHILIHHE]
Cozlepkanue pasaena ®opma | Paspabotaro C

LNQ \ HammernosaHne

TEKYIIEr0

y4acTHEM




pasjiena

KOHTPOJIS TpeicTaBATENCH

paboromarenei

Z

3

4 3

Brepenmue.
OOEte BOIPOCEHL.

[Ipobnemsl npoGoorbopa H
poBOIMOATrOTOBKH. Cueraduxa
npo6oorGopa ¥ HPOMOATOTOKH
npH aHalu3e 00BEKTOB
OKpYKafolIeH Cpe/iBL. TlonsitHe
cpeueii mMpoOBl ¥ METOZBL €€
or6opa. TeHjeHIMM pPa3sBUTHA
METOJIOB AHAIMTHYECKOTO
KOHTpOJISL ~ 3a  COJICpIKAiHeM
SKOTOKCHKAHTOB B OOBEKTAX
OKpy Karomeit Cpe/ibl.

O6mue BOMPOCH
orbopa mpob H
npoBOIOArOTOBKH

TIpo6iemst mpo6ooTdopa i
11poOOIIO/INOTOBKH. Cuemmdrxa
npobooTbopa 1 IIPOIOATOTOKH
TIPH aHATH3E 00BEKTOB
OKpYIKaIomeH CPeIBL. ITonsTHe
cpeJiHeH 1poOBI ¥ METO/IBL €€
ot6opa. TenaeHIIN PasBUTHA
METOJIOB aHATUTHIECKOrO
KOHTPOJII 33 COIEPIKameM
HKOTOKCHKAHTOB B 00BEKTaX
OKpY>KaIOMIEH CPEMbL.

VeTHBIR [UIATH 110
ompoc [0®0

LJTATH mo
I0®0

VeTupi
O1IpocC

MeTtomp
PasIOIKEeH s

Texunka pasnoKeHnsI
(paziio)KeHHe HArpeBaHHCM B
rase, pacTBOpEeHHE B
JKMIKOCTSIX, PA3IOCHHE
crotapienys. MaTepuanbl OIiT
H3TOTOBIIEHMSI XHMUIECKOH
nocyabl. McTOUHHKH
HOrPELIHOCTEH IPH
pasJIOKEHUH BEIIECTB.
VcxopeHne pasoKeHus,
apTomaTuzarus. OcoOeHHOCTH
KHCIOTHOTO pa3JIoKeHUs
[HIIEBHIX TPOLYKTOB.
OKHCcIIeHHE TEPOKCHIIOM
BOZOPOJA,

[IEPOKCOMUCY TH(ATOM,
HEPOKCOKHMCIIOTAMH.
DIEKTPONHTHYECKOE OKUCTICHUC

J1ab.
paboTa

LJTATH mo
000

dusnyecKue
METO/IEL
Pa3IIOKEHIUL

TepmugecKoe pasnoXKeHHE.
PaznoxeHne OpTaHUIECKIX
coeIMHEHHIA HCKPOBBIM
paspsIoM. [InasmenHas
[EeCTpyKIHS. YIBTPa3ByK, KaK
daxrop pHTeHCH(HKAITHH
mponecca  MPoOOITOATOTOBKH.
Crienuuyeckne  0COOEHHOCTH

JIab.
pabota

[UTATH 10
F0®O




yIBTPa3Byka. Dddexr
KaBHTallHH. OcobeHHOCTH
TIPOTEKAHMUS XAMHAYSCKHIX
peakiuii B yIBTPa3ByKOBOM
oJe. M CImoYHuKH V3-
H3JTyYESHHS. [Tpumenenue
ynpTpasByka. POTOINS. Omnenka
3 HEKTUBHOCTH
1poGOIO/ I OTOBKH.

5 ABTOKIIABHAS OcoOeHHOCTH ABTOKJIABHOM JIab. IJIATH no
11po0OIIO/IIOTOBKA mpo6GONOATOTOBKH  IHINEBRIX pabora 0DO
HHIIEBBIX npoxyxros. CBY-m3iydeHne —

HPOJYKTOB kaK (aKToOp MHTEHCH(HKAIANL
npoOOIOATOTOBKH.
XapakTepucTaKa CBY-
H3Ty9EeHHA. VerpoiicTea,
HCIIONIBE3YEMBIE I
npoBOIOArOTOBKH.
OCOBEHHOCTE MHKPOBOJIHOBOH
npo6OIOATOTOBKH.

6 MeTonn n | CoBpeMEHHEBIE METO/IBL Verasiit LUTATH o
Cpe/icTBA AHANN3A | AHAJMTHYCCKOM XUMUH B onpoc I0®0
0bpextoB [pEMEHEHIH K aHain3y
OKPY KaroLIeH "

06BEKTOB OKPYKAIOIIECH CPEIbL.
cpeipl B
5.3. Pazmesnbl MHCHUANIMHBL
3 xypc, cemectp 1
KomuuecTBO 9acoB -
Ne AyRaTopHas CaMOCTOATEND
HarMeHOBaHUE Pa3/IeNoB
Bcero pabora nast paboTa
J1 13 JIP

1 ) 3 5 6 7
1 Beejnenue. O0mue BOIPOCEHL 10 2 8
) O61ue Bompockl othopa pod 14 2 10

1 T1poOONOIrOTOBKH
3 MeTo 51 pa3IoKeHHI 20 2 4 12
A PuU3UIECKHe METO/IBL 2 4 A 12

PAa3NOKEHHL

ABTOKIIaBHASL
5 npoBOMOArOTOBKA NHIIEBBIX 20 4 2 10

IIPOJTYKTOB

MeToAbI ¥ CPEICTRA aHATIN3a
6 | oBbexToB oxpysKarome cpemmt | 22 4 6 12

L




e RS
KonwuecTBO 4acoB
No AynuropHas CaMOCTOSITeNh
HapMeHOBaHHE PA3JICIIOB 6oTa
Beero pabora HEL B
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5.4, JlexuOHHbIE 3AHATHSI

@ Yac

Tema

1 O6mue Bonpockl 0THopa Mpod M npoGonoAr0TOBKH. TIpo6ems! pobooTbopa i 2
npo6OmOArOTOBKH. Crermduxa 1poGooTbopa M IpPOHOATOTOKH NP aHaAIM3e
o6BeKTOR OKpysKaromeil cpenpl. IlonsTne cpenmeit IpOOLL M METOMBI CC otbopa.
TeHeHIMA pa3BUTHS METOJOB AHAMTHIECKOTO KOHTpOJISL 3a COJCPIKAHHEM
SKOTOKCHKAHTOB B 00BEKTax OKpY KaroIIeH CPe/ibL.

2 | Meromp! pasnokeHms. TexHHKa PasjOKCHI (pasyio)KeHHEe HAarpeBaHveM B rase, 2
pacTBOpeHHE B JKMJIKOCTAX, pasNOKeHHe  CIUIABICHU. Marepuanbl L
M3FOTOBJICHHS XAMITIECKOH MOCy (bl FCTOMHIKH [OrpENIHOCTEH IIPH Pa3NIoKCHIH
BEINECTB. Y CKOpPEHHe PasIoiKCHH, ABTOMATH3AIMA. Pa3JioKeHHE BEMECTB ©
yUacTHEM XHUMHIECKAX peakiuii 6e3 M3MEHEHHUS CTEICHH OKHCTIEHHS 2JIEMEHTOB.
PasnoxeHue ¢ HCIOIH30BAHUEM KOMIIIEKCOO0Pa3yIOMMX BEIICCTB ¥ MOHMTOE.
PamiokeHHe — MHUHCPAIBHBIMH  KHCJIOTaMH. CrumasiieHue.  Pacmennenue
depmentamr. ITEpOTHPOTIHS. Passioxenue MeToziom Jloypenca Cvuta. Oxwucnenue
KHCIOPOJIOM H O30HOM. OxpclieHiie a30THOH KHCJIOTOH M OKCH/aMHM a3oTa.
OKHCIEHUE CEPHOH KHCIOTOH, CMECHIO a30THOH W CEpPHOW KHCIOT, XJIIOpHOBATOM
KHCJIOTOH M XJIopaTaMH, XJIOPHOM ~ KHCJIOTOH. OcoOEeHHOCTH  KHCIOTHOTO
pA3NOXKEHHS ~ [HINCBBIX  IIPOJyKTIOB. OxuciHeHre IEPOKCHAOM  BOIOPOId,
TIePOKCO/ICY Tb(ATOM, IIEPOKCOKHCTOTAM. DIEKTPOJUTAYCCKOE OKHICIICHHE

3 | ®psmueckre METOOBI  PaA3JIOXKCHHA. TepMudeckoe Pa3NOKCHHAC. Pasmnosxenue | 2
OpraHUUECKUX COEMMHCHUM HCKPOBBIM  PaspAloM. [InazmenHas JECTPYKIIHSL.
Vnprpaseyk, Kak —(axTop MATEHCH(pHUKAIMA  IIporecca IpOOOIOArOTOBKH.
Crienppudeckne OCOOCHHOCTH YIBTPA3ByKa. Dddexr KaBHTALHH. OcobeHnocTH
TpOTEKaHUs XHIMHYECKHX peakiuii B YIBTPA3BYKOBOM IIOJIC. Wcnounuku Y3-
w3nydenws. [[puMeHEHHE yIbTpasByka: YCKOpEHHE MAccoOOMEHa, BO3/IeHACTBHE HA
SIEKTPOXEMHYECKAE M XHMHHECKHC MpOLEcChl,  JAerazaius JKHIKOCTEH,
JIMCIEPIUpOBAHAE, — KPUCTATIH3AMI, cBapka,  IIOBEPXHOCTHA obpaboTKa
pasIMYHEIX MaTCpPHANOB. doroms. OcobeHnocTH  (POTOXHEMAICCKUX peaxuuii.
3axomsl  (oroxummH. OleHKa 5 EKTHBHOCTE TPOOOTIOATOTOBKH. MexaHu3M
(GOTOOKHCICHHS Ha (1)OTOKaTannaaTopax.I/IcTquHKn V@ — p3iydeHnst. Y CTpoHcTRa
st OTOXUMHIECKOH poOOIOATOTOBKH. MdoToym3, Kak 3KCIpecc-MeTox
po6ONOATOTOBKY MKI/IKUX MUIIEBIX IPOJ(yKTOB K aHaIH3y.

4 | OcobeHHOCTH aBTOKJIABHOH 1pOGOIONrOTORKH  ITALIEBEIX npoxykros. CBY- |2
p3nydenne — Kak (paxrop MHTeBcHdHKAIMH TPOOOIIOArOTOBKH. XapakTepucTHKa
CBU-n3nydenus. Y CTpOHCTRA, MCHONB3yEeMBIE  JUIT TpOGONOATOTOBKH.
OcoBEHHOCTH MHKPOBOJIHOBOH IPOOOITOArOTOBKHY.

L BCETO 8




5.5. IlpakTHyecKue 3aHITH

- |
Ne | Tema Yac

1 | Opobremsr mpoboorbopa IpoBOTIOATOTOBKH. Crermbuxa npoboorbopa # 2
IPOTIOATOTOKH [IPH AHAIM3C 06BEKTOB OKPYIKATOLIEH CPE/IBL.
7 | Merompl  pasioKeHMs. —TexHHKa pasnodeHHsL. Y CKOPCHHE pazyokerns, | 4
3

aBTOMATH3AIHL.
OE3HYeCcKUe METO/IBL Pa3IoKCHHA. ABTOKNABHAS IPOOOIOArOTOBKA IHIIEBRIX 4

MPOJLyKTOB

4 | Merompl i cpeicTBa aHamsa 00HEKTOB OKpYXAIOIIEH CPEIBI 2
BCEI'O ' 12
I

5.6. JlaGopaTopHbie paboThl

Ne | Tema | Hac
1 | PaspaboTka CXEMEI otbopa H IOJTOTOBKH npobBl K aHaIu3y. Ot6op mpob u | 12

HojroToBKa npod K aHaIy3y Ha IpEMEpe KOHKPETHOTO 00BeKTa
BCEI'O

6. OfpazoBaTebHbIE TEXHOIOTMH

[Tpu peamu3aui yueGHON PabOTEI MO OCBOCIIIO Kypca «Crieruuka NOATOTOBKH M
apanM3 OOBEKTOB OKPYXKAoIIEH Cpesbn HCITONIB3YIOTCS. COBPEMCHHBIC 00pa3oBaTENbHEIC
TeXHOJIOTHH: HCCIIeIOBATeIECKAE METO/IBI B 06y4eHHH; TpoOIeMHOC oOyUeHue.

VeIelmHoe OCBOGHHE MaTepHana Kypca TPEeAronaract GOJIBIIYI0 CaMOCTOSTEIBHYIO
paBoTy acIIMpPaHTOB ¥ PyKOBOACTEO 3TOM paboToii CO CTOPOHEI npernoaBaTelcil.

B yue6moM mpoiecce HCIONB3yIoTCT AKTVBHBIE ¥ WHTEPAKTHBHBIE (HOPMBI IPOBEACHI
3AHSTHI: METO[ IIPOEKTOB, METOJI IIOMCKA GBHICTPHIX PENIEHHH B TPYIIIC.

7. IlporpamMmMa JICIHATUINHDI

Pazpen 1. Beejenue

TIpo6iemst pobooTbopa 1 npobOmOAroOTOBKA. Crienpdpuxa pobooTdopa |
TPOTIOArOTOKH IIPH AHATH3C 0GBEKTOB OKPYIKAIOIeH cpeipL. [TonsTre cpenHei Ipo0s! 1
MeTop ee 0T60pa. TeHIeHIIH PasBUTII METOZIOB AHATATIHYECKOr0 KOHTPOJIsL 38 COACPKaHHCM
SKOTOKCHKAHTOB B 0GBEKTAX OKPYIKaromeH CpeyibL.
Pazjen 2. O6IIHE BOIPOCE! METOJIOB PA3IOMCHH

Texuuxa pasoXKeHns (PasjoKeHue HarpeBaHHCM B rase, PACTBOPEHHE B JKHJIKOCTAX,
pa3NoIEHUE CILIABIEHU. Matepralsl Uil H3TOTOBICHHM xuMugeckoil mocy el VcTOIHIKH
OrPEIIHOCTEH TPH Pa3/IoKEHIH BEMCCTE. YcKOpeHHe PasTIoNKCHUs, aBTOMaTH3aIH.

Pasnen 2. MeTofibl pasioKeHH

Texuuxa pasNoXKeHHs (PasJoKCHUE HarpeBaHueM B rase, PacTBOPEHHC B JKUJIKOCTSX,
pasNoKCHUE CIUIABIEHIL. MatepHalsl JUIsi H3TOTOBICHMA XUMAUeCKoil mocy bl VCTOYHHKH
[OrpemHocTed  UPH  PAsIOKEHHH BEIECTB. Y CKOpPEHHE Pa3sIIOXCHHI, aBTOMATH3AI[HSL.
PasiojKeHMe BEIECTB C yYacTHeM XMMUHYCCKHX peaxuuii 6€3 U3MEHEHHs CTEICHN OKHCIICHUST
SIeMEHTOB. Pa3IoKeHHe C HCIOJIB30BaHHEM KOMILIEKCOO0PasyIOmHUX BEIIeCTE H HOHHTOB.
Paso)kcHAE  MHUHEPAIbHBIMH ~ KHCIIOTaMH. CrapncEye. Pacmermienne  (epMEHTaMI.




[Tuporuponus. Pa3moKeHAe metonom Jloypernca Cmuta. OKHcIene KHCIOPOIoM H 030HOM.
OKHCIEHe a30THOM KUCIOTOM M OKCHIaMH a30Ta. OKuCIenne CepHOH KHACIIOTOMH, CMECHIO
A30THOH W CEepHOM KHCIOT, XJIOPHOBATOH KHCJIOTOM H XJjoparaMH, XJIOPHOH KHCIIOTOH.
OcoBGeHHOCTH KUCIIOTHOIO  Pa3JIoMCHI EIEBHX MPOAyKTOB. OKHCICHHC HEPOKCHIOM
BOIOPOJIA, nepoxcoucyIbhaTom, ePOKCOKHCIOTAMH. DIeKTPOIUTHYECKOE OKUCICHIE

Pasmen 3. @u3uduecKye METOIbL Pa3IOKECHIA

TepMHUIECKOe —PA3IOKEHHUE. PazoxeHue OpPraHAIECKHX coeMHEHNH  HMCKPOBLIM
paspsizom. 1lmasMeHHAT mecTpyKIus. YIJIBTPasByK, Kak daxTop HETCHCH(HUKAIMA IIPOTecca
poOOTIOArOTOBKH. Criemduueckue  0COOCHHOCTH yIBTpasByKa. DppexT KaBHTAIHIH.
OcoBGeHHOCTH MPOTEKAMHS XUMITICCKHX peakuuil B yJIbTPa3ByKOBOM rone. Vcmounmku Y3~
parydeHust.  [IpMMEHCHHE yNETpasByka: —YCKOPCHHE MaccooOMeHa, BO3IEHCIBHE  HA
3NMEKTPOXUMHUHUECKAE M XHMHICCKHC IPOIECCE], [era3aris SKUIKOCTEH, UCIeprupOBaHUe,
KpUCTAIUIA3ALIS, CBapPKa, noBepxHOCTHas 00paboTKa PasJIMYHEIX MaTCpUaloB. doTou3.
OcobenHocTH  (HOTOXUMHICCKHX peakuuii. 3aKOHEI doroxumum. OneHka 5 (heKTHBHOCTH
1poOOTOArOTOBKH. Mexanu3M (OTOOKHCICHHS Ha (]_JOTOKaTaJIHSaTOan.I/ICTOT:IHHKH YO -
p3Tydenysl. Y cTpoiicTsa I hOTOXMMIIECKOK 11po6OII0/ICOTOBKH. doTonu3, KaK JKCIpecc-
MeTO/{ IPOGOIOArOTOBKH KHIKHX HMIIEBBIX MPOIYKTOB K aHaM3y.

Pasmei 4. ABTOKJIaBHAA Tpo6OIOArOTOBKA MHALIEBRIX MPOAYKTOB

OcoBeHHOCTH aBTOKIABHOM MPOOOTONroTORKA [pIeBEIX IpoykToB. CBU-H3Iy eHue —
kak  (haxrop prTeRCHpUKANEE  TPOOOTIO/ITOTOBKH. XapaKkTepuCTHKa CBY-m3my4YeHH .
VerpoficTBa, HCIONB3YEMBIC  JULA npoGOIOArOTOBKH. OcoGEHHOCTH ~ MHKPOBOJIHOBOH
1poOOIIOIrOTOBKH.

Pasyien 5. MeTojIBI B CpeJICTBa aHai3d XKUMHAYECKOTO 3arpsa3HeHIA OKpy>KaroIei CPEJIBL.

CoBpeMeHHBIC METOIBL AHATHTHYECKON XUMUM B IPUMEHEHUH K aHATHIY 0OBEKTOB
OKpyKaromieH cpembl. I'a30KuAKOCTHAT, BBICOK02 () PEKTHBHAS KUIKOCTHAA xpomarorpaus i
XPOMATO-MACC-CIIEKTPOMETPHA KaK OCHOBHBIC METO/IBI H/ICHTH(OUKALIH 1 OIIPEICICHI
COZEpYKAHMS OPTRHHIECKUX TOKCHAHTOB. CnexrpohoTOMETPHL, aTOMHO-a0cOpOIMOHHAA H
ATOMHO-3MHCCHOHHAT CIIEKTPOCKOIIHS, CIIEKTPOCKOIIIA MHJY KTHBHO-CBS3AHHOM TIa3MBI Kak
OCHOBHEIE METOJIBI aHaIu3a 00BEKTOB Ha COJEPIKAHHE THKEIIBIX METAIIOB.

8. VueGHo-MeToaeckoe obecmedenue cAMOCTOSTEILH0I padoTsl ACHMPaHTOB.
OnenouHpic CpPeAcTBa JAIH  TEKYINero KOHTPOJISI  yCHeBAEMOCTH, IpOMesKy TOTHO
QTTECTAINMA 10 WTOraM OCBOEHMSI JIMCIHILIMART «Criemapuka MOATOTOBKA M AHAII3
06HEKTOB OKpYKarmeil cpebD

OueHOYHBIE CPENCTBA UL WHBANHJIOB H JMIl C OrpPaHAYISHHBIME BO3MOXHOCTAME
3/I0pOBBS BEIOMPAIOTCA C Y4ETOM HX WHIABH/IYATBHEX TCHXO(PHITICCKHX 0COOEHHOCTEH.

— ppu HeoOXO/MMOCTH HMHBANMIAM H EIaM ¢ OrpaHMYeHHBIMH BO3MONKHOCTIMH
3[[OpOBBS MPEOCTABIICTCA JOMOJHATENBHOE BPEMst UL IOJIrOTOBKH OTBETAa Ha 3K3aMEHE;

— 1pH TPOBE/ICHHE MPOLICIYPEL OLEHUBAHIS PE3yJFTATOB 00yICHM HHBAIIOR M JTEIL C
OrpaHHIEHHEIMA BO3MOKHOCTAMI 3J{OPOBBSL TIPEJlyCMaTPHBaCTCA HCIIONB30BAHAE TEXHUIECKHX
CpEICTB, HeOOXOMUMBIX HM B CBASH C X MHEBALYATEHEIME OCOOSHHOCTIMH,

— TIpu HEOOXOIMMMOCTH JUld 06 YJarOLIUXCs ¢ OrPAHUCHHBIMI BO3MOKHOCTSMH 3[I0POBBL
[ MHBAIMIOB IIpoIenypa OICHHBAHIT pesynsTaToB 00yueHHS IO IACIAILTHHE MOXKET
[IPOBOTHTECS B HECKOJIEKO STAIIOB.

[Tpore/ypa OIEHHBAHHS PE3yIhTaTon o0yueHus MHBAIMJIOB U JIHIL C orpaHHYeHHBIME
BO3MOKHOCTSIMH  3/I0pOBBsL TIO  TUCIHILIAHE (MOMyit0) TIpeLyCMaTpUBacT pEeIOCTaBIICHHE
prdopMary B (Qopmax, A/[AITHPOBAHHEIX K OrPAHMTICHIIM HX 370POBBSL U BOCHIPHATHA
pHGbOopMaIlHH:

Jly1s1 J1HI1 © HAPYIICHUAMHA 3pEHHA:

_ B TIeyaTHOi GopMe yBEIHYCHHBIM mpupToM,

— B hopMe SINEKTPOHHOTO JIOKyMCHTA.

st 7wIL © HApy [CHUAME CIIyXa:




— B 1reuatHol hopme,

— B (opMeE BNEKTPOHHOIO AOKYMEHTA.

JUist TLL C HAPYIICHAAMHE OIIOPHO-IBHIATENLHOIO allapara:

— B mewaTHoi gopme,

— B hopMe ITEKTPOHHOTO HOKYMCHTA.

JlapHBI [EpeucHh MOKET 6LITh KOHKPETH3MpOBaH B 3aBHCHMOCTH OT KOHTHHTEHTA

0OygaroImuXcs.

CamocTosiTeIpHAsT pa6oTa acIHpaHTOB NPOBOJUTCS B dopme H3ydeHHS OTACIBHBIX
TEOPETHYCCKUX BOIPOCOB TIO IIpeiaracMoi JIHTeparype u CcaMOCTOSTENILHOTO pelIeHUs 3a/1a1 C
JaNBHEAIHM HX  pasbopoM MK obCy)KeHIeM Ha ayJHTOPHBIX 3aHATHSX. BO BpeMH
CAMOCTOSTENBHON TIOJTOTOBKH 00YHaIomAecsH oBecredeEhl OCTYIOM K 0asaM JI@HHBIX H
GubnpoTednsM GOHIAM I JIOCTYIIOM K CETH WuTtepHer.

KourpoapHble BONPOCHI IS NPOBE/ICHISI TEKYIIEro KOHTPOJsS MO O0CBOCHHIO
penInHabl «CriequKa MoAroTOBKH 1 apa3 065HEKTOB OKPYKAXOLIEH CPEABLD):

1. Cremuduka mpobooTéopa B MPOHOArOTOKH npyu aHajmse OOBEKTOB OKpyKaroIeH
cpelnbl

2. «Cyxue» CIIOCOOBI  PA3JIOKEHH. CroumapieHne Cco  IIENOYHbMH, KHCIOTHHMU
TIJIABHAMH.

3. «MoKpBIe» CIOCOOBL PasNOIKEHIA. O6paGoTka MAHEPaIbHBIMH, OpraHiHecKHMMH KHCIIOTAMH,
BOJ(HEIMH PACTBOPAMH COJIEH U OCHOBaHHH.

4, CrieniaIbHBIE METOJBI npoOoNoAroTOBKH. Tepmuyeckoe pazIoKeHne,

5. TIuporuposys 1 IHpOous3. PasnoykeHHe ¢ HCIOIb30BAHNEM HOHHUTOR.

6. PaspylieHue OpPTaHMYECKHX BCIIECTE (MAHEpATH3aLHL pobsr). «Cyxoe» 030JeHHE UL
ONIpEICIEH s HEOPraHUIECKUX BEILIECTE B OpraHUHECKHX MaTepHalax: 030/IeHHIE 6e3 mobaBoK, O30JIEHHE
¢ nobaBpKaMH.

7. « MoKpoe» pasJIoHKEeHHe.

8. MurencrbuKaIs IPoLeccoB MOKpO¥ MUHEpANU3allHi: TPOBE/IEHHE nporecca B aBTOKIABaX
¢ TpaJMIHOHHEIMH HCTOYHMKAaMH HATPCBA, npumenerie MB—o6mydeHs.

9. VipTpassyK. MIHAUKATOPBI yJIBTPA3BYKa. [IpuMereHre YIbTPasByKa B npoOOTOATrOTOBKE:!
V3 qucIepripoBaHue, SMyTLIHPOBAHHE, KOATYJSILIS!, eras3allus, BO3/IeHCTBHE Ha 3JIEKTPOXHMUYECKUE
Y XUMHYECKHE IIPOLIECCHI.

10. PoToxmmideckas TPoOONOAroTOBKA. OcoberrocTd HOTOXMMHIECKHX peaKiui. 3aKOHBI

QOTOXUMHUH.
11. Ouenka 3(dexTHBHOCTH poOONO/IrOTOBKH. MexaausM  (HOTOOKHMCJICHHS — HA
(poTOKaTANIH3ATOPAX.

12. Wcrounwku yasTpahHONETOBOrO — M3ILyHEHU. VerpolcTBO UL doTOXUMHUIECKOH
npobonoAroTOBKH (morpy>KHble, CIHPAJIBHEIC K T.J1.)

13. HorpemnocTy onpoboBaHHs 1 XUMHHIECKOro aHanusa.

14. CoBpeMeHHBIE METOABI AHATMTAYUECKON XWMME B IPUMCHEHMH K aHAH3Y 00OBEKTOB

OKPYIKAIOIIECH CPC/IBI.
9. VueGmo-mMeTognyeckoe H HH(opManIOHHOE ofecneuenue JHCHUILIHHBL

9.1. OcHOBHAN JIATEPATYPA

9.1.1. TleyaTHbIe M3XAHHS OCHOBHOI JUTEPATYPDI:

1. IIpo6oIO/IrOTOBKA B SKOJIOTHYECKOM apaymze IIpakTuiecKoe pyKOBOJCTBO / | [pyros, IOpuit
Crenanopyy A. A. Pomun; FO. C. [lpyros, A. A. Pomouy. - 3-¢ H3[., AOIL H nepepad. - M. BFULHOM.
JlaGopatopust 3Hanui, 2009. - 855 c.

2. O6BLeKThL OKpYIKAIOLIeH Cpeipl U UX amanureckii kouTposs./Tlox pen. T.H. 11lexOBLIOBOH;
B 2-x Tomax; Kpacrozap, 2007.

3. Amamumaveckas xumms: B 2 . /. T. 2./ Kpuctaw, Ispu; I'. Kpuctuan; mep. ¢ aHnL A. B.
Tapmarua u ap. - M.: BUHOM. JTaGoparopus 3Hanmi, 2009. - 504 c.

9.1.2. DJeKTPOHHbIE H3XAHHSI OCHOBHOI JIHTEPATYPHI:



1. SIpeuues H. T'., Menpenes JO. H., Tokapee M. 1., byprxuna A. B., Kamxun H. H.
Pu3pIecKre METOIBI HCCIIeOBANIT H WX IPAKTHHYECKOE MPUMEHCHHE B xumMuaecKkoM ananuse / M31-80
«IIpomereii». 2015.

2. lpyros, FO.C. TIpo6omnoAroToBKa B 5KOJIOTMYCCKOM aHaIu3e [SJIeKTpOH}mﬁ.pecypc] {10.C.
Ipyros, A.A. PomuH. — DnexTpoH. gaH. — Mockea : HWsnarensctso "JlabopaTopus spaumi”, 2015, —
858 ¢. — PexkuM JIOCTYTIA! https://e.lanbook.com/ book/70708. — 3ari. ¢ 3KpaHa.

9.2. TonouuTe)LHAS THTEPATYPA

9,2.1 IleuaTHble N3AAHIH JOMOJIHHTEILHOMH JUTEPATY PRI

1 TIpuknaHOH xuMmHeckuii anamm3: [IpakTHYecKoe PYKOBOZICTBO/IIOML PEA. T.H.11lex0BLOBOH,
O.A. Imuryua. H3x-eo MOCKOBCKOTO rocysrusepentera. 2010.

2. MOHMTOPHHT OPTraHHYCCKHX 3arpA3HEHHI TIPHPOIHOI CPe/IBL: 500 MeTOJHK : IPAKTHIECKOS
pykosozcTso / Jlpyros, FOpuit CTenasnoBut, A. A. Poymn ; 10. C. JIpyros, A. A. Pogym. - 2-e W3/, IOIL
y mepepad. - M. EMAHOM. JTaGopaTopus 3HAHHH, 2009. - 893 c..

3 Maitcrpenko B.IHL., XamMuTOB P.3., Bymuixos I'K. JKOJIOTO-AHAJIATHYECKHH MOHHTOPHUHT
C}’HGpTOI(CHKaHTOB.M.ZXPIMI/IS[, 1996.319 c.

0.2.2 DneKTpOHHbIE H3TAHHHA JAOMOJHATENBLHO JIHTEPATyPhI:

1. Jipyros, }0.C. Oxcrpecc-aHais SKONOTHIECKHX TPod [DrexTpoHHbIH pecype] / 10.C.
Tlpyros, A.I'. MypaBbes, A.A. Pomun. — ONeKTpoH. JAaH. — Mocksa : Msznarenserso "JlabopaTopii
apapui", 2015, — 427 ¢. — PesxaM JOCTYITA: https://e.1anbook.com/book/70770. — 3arn. ¢ 9KpaHa.

2. Jlpyros, I0.C. Anamus 3arpa3HeHHON BOMBL: NpakTHYECKoe PYKOBOACTBO [DmexTpOHHBIH
pecype] @ PYKOBOJCTBO / 10.C. Jlpyros, A.A. PonuH. — PnexTpon. AaH. — Mocksa ! Mz1aTenscTBO
"JlaGopaTopHs 3HAHMH 2015. — 681 ¢. — PexxuM pocTyna: https://e.lanbook.com/book/66218. — 3arm.
¢ 9KpaHa.

9.3. Ilepeuenh OCHOBHBIX HOPMATHBHLIX JOKYMEHTOB

1. 3axon Poccuiickod @enepaluu «O6 oxpaHe OKpYKaIOIEeH Cpe/Ibl? N 7-®3 or 10.01.2002 1. (8
pen. ot 05.02.2007 T.);

2. BogHEIH KOJIEKC Poccuiickoi @enepaniud Ne 74 @3 or 03.06.2006

3. 3axon Poccuiickoi Denepanii «O uempax» Ne 2395-1 ot 21.02.1992 r. (B pen. OT 25.10.2006 r.)
 H3MCHEHMSMHE M OXIOTHEHHSIMH, BCTY IAtOILFMH B cwty ¢ 01.01.2007.

4. ®epepanpHslii 3aK0H «O BHYTPEHHAX MOPCKHX BOJIAX, TePPHTOpHAbHOM MOPE H MprIIeKanier
sone Poccuiickoil Denepaliui? No 155-®3 ot 13.07.1998 r. (B peit. OT 29.12.2004 r.)

5 Tlonosenye o6 OLEHKE BO3JEHCTBIA HaMedaeMOil XO3sIICTBEHHOM U MHOM IeATeJLHOCTH Ha
OKpY KAIOIytO0 Cpeay B Poceuiickoit @enepaupn (yTB. 1IprKasoM KD Ne 372 ot 16 mag 2000
r.);

6. KoHREHIS IO TPEIOTBPALLCHHIO 3arpA3HCHHA Mopst cOpocaMu OTXOJI0B U IPYTHX MAaTepHaJIoB,
Bamunrron, JloHmoH, MexHKO, Mocksa, or 29 aexabpst 1972 1., Ne 2594, parud.15 nexabps
1975 r. (CCCP);

7. Koupenuust o6 OleHKe BO3ACHCTBHA Ha OKpyIKAIoLIyIo CPeny B TpPAHCTPAHUYHOM KOHTCKCTE
OOH. DKOHOMHYECKHH H Cormansnsiii  CoBer. Esporeiickas 9KOHOMHHCCKAi KOMHUCCHS.
DOUHAAHTH. 25.02-01.03.1991 r. Iloxmmcana TIpaBUTEIHCTBOM CCCP 06.07.1991 r., nepHOA
neitersis — ¢ 06.07.1991 . I[ToxTBepaeHO 11paBUTENBECTEOM P® or 13.01.1992 r. Ne H-11, T'lL
MU PD;

8. KouBeHIs 0 OXPaHe U HCIIOJIB30BAHMIO TpaHCTPAHMYHBIX BOJIOTOKOB H MesKIyHapOIHEIX 03€D,
Xenpouaku, 17.03.1992 r., patud. 18.03.1992 1., BBEJCHA B netictsie ITocTaHOBICHUEM
IIpasurenscrsa PO oT 13.04.1993 r. Ne 331;

9. KomgeHIHsa O TPAHCIPAHITHOM BO3/IeHCTBAY TIPOMBIIIICHHRIX apapuii, XenbCHHKH, 17.03.1992
r., patud. 18.03.1992 r., BBEICHA B nefictere ¢ 04.11.1993 r. pelicHAEM IIpapurenscTsa PO oT
04.11.1993 r. Ne 1118.;

9.4 JlepuopuuecKue H3AAHUHA

JKypuanbsl « AHATUTAKA H KOHTpOIEY, «KypHal AHATUTHYECKOH XUMHM). «3aBOJICKAL nrabopaTopus.
Jlmarnoctuka MaTepHanosy, «3ammTa OKpYXaloLed Cpempl B He)TErasoBOM  KOMIUTGKCEY,




«DKOJOrMUECKMH  BECTHWK  HAaydHbIX  TEHTpoB  cTpaH  HepHOMOpPCKOTO  3KOHOMHYECKOro
COTPYTHUYECTBAY.

9.5, HurepHer-pecypent

. Tlopran «Ananutiueckas xumust B Poccumy http://www.wssanalytchem.org
. TTopran XHMHKOB-aHAJIMTUKOB: AHAJIMTUYECKAs XUMHs M METpoTorus www.anchem.ru
. Poccuiickoe xemomeTpuueckoe obinectso 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. hitps:/link.springer.com/
12. MepepaibHOE AreHTCTBO MO TEXHUYECKOMY PEryMpOBAHHIO W METPONOTHH, WWW.ZOSt.ru; Oaza
HOPMATHBHBIX JOKYMEHTOB;
13. BHUUKH, caiit: www.standards.ru; 6aza AMCJl «l'ocy/iapcTBeHHbIi peecTp THUIOB CPEICTB
M3MEpEeHHH, 0MyEeHHbIX Kk oOpaiieHnto B PO»;
14. www. 1 gost.ru; 6a3a METOIMK BBITIOJTHEHHS M3MEpPEHH
9.6. MeToanyeckne yKazanus U MATEPHATBI 10 BHAAM 3AHTH

O e 1Sy W —

1. TpuknanHoii xumuyeckuit ananus: [IpakTnueckoe pyxosojcteo/moa pea. T.H.1llexosuosoii, O.A.
IInuryHa. Mag-so Mockosekoro rocyausepeuteta. 2010.

2. Tlpo6GonoAroToBKa B 9KOIOrMYECKOM aHAIIM3E | MTPAKTHHECKOE PYKOBO/CTBO / Opyros, HOpuii
Crenanosuy, A. A. Popun ; 0. C. Jlpyros, A. A. Poaun. - 3-e usa,, Jion. 1 nepepab. - M.: BUHOM.
Jla6oparopus 3nanui, 2009. - 855 c.

9.7, Iporpammuoe ofecrevdeHHe COBPEMEHHBIX HH(POPMANMOHHO-KOMMYHUKANHOHHBIX
TeXHOJIOr i

JIMLEH3HOHHbBIE  KOMIMBIOTEPHbIE mporpaMMbl  06paGoTKM  AHHBIX ~ NPOTPaMMHO-aNMapaTHbIX
KOMIIEKCOB pubopoB: cnektpodoromerp AA-6800, Dypbe-cNeKTPOMETP HH(PAKPACHbIH IR Prestige-
21, “Shimadzu”, 'azosbiii xpomarorpad «Kpucrann-2000M», crekrpomerp ¢ WH1YKTHBHO-CBA3AHHOM
wiasmoii ICAP-6500Radial, «Termow, rasosbiii xpomarorpap GC 2010 “Shimadzu”, >KHAKOCTHBIH
xpomatorpad LC 2010 “Shimadzu”, ra3oBblii XpOMaTO-Macc-ClIEKTPOMETP GCMS-QP 2010 Plus
“Shimadzu” u ap.; Microsoft Office Excel, STATISTICA, snextpontbic Gubnuorexu «Wiley8 mass
spectral library» n «NIST-05», unTerpupobaHHbIe B MporpaMMHO-annapaTiiil kKommiekc npubopa
GCMS-QP 2010 Plus.

10. MarepuaibHO-TeXHHYECKOoe obecnieuenne ANCIHNIHHbI

Jlns  peanusauMi  mporpaMbl  kaepa  pacrioaraeT  MarepuaibHO-TeXHHUCCKOH bazoi,
oBecreurnBaloIeii BHIMOJHEHHE BCEX BUIOB HAYUHO-MCCIIEA0BATENbCKON paboThl. IMeeTCs BO3MOIKHOCT
HCIIONB30BAHKA 00Opy/oBaHMs gaopatopuil  Hay4HO-00Pa30BATCIBHOIO 3KOJIOTO-aHAIHTHICCKOTD
nentpa: naGoparopuu  ICP-CIeKTPOCKONUM; XPOMATOrpauu; PEHTreHOBCKOH — CMEKTPOCKOIMUM;
peHTreHorpauueckoro WM TEPMHYECKOr0  aHaju3a, aTOMHO-a0COPOLMOHHOH  CMEKTPOCKOTIMH;
1aGOpaTOpPUK  MCCIE/IOBAHMIl 1IEPCITEKTHBHBIX MATEPHaNoB;  MUKPOBOJHOBOH npobOnoAroTOBKH;
MOHHOM xpomaTorpaduli i KAMMLIAPHOTO 3jiekTpodopesa; abopaTopys aHaNK3a NHIIEBIX TIPOAYKTOB.




