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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HJucummmza «MeTtonsl aHanu3a B OKCIEPTHOM DKOJIOTMW» BXOAWT B IPOTrpaMMy
MarucTparypsl «KcnepTusa B 00JacTH OXpaHbl OKPYKaIOLIEH Cpeibl U yCTOMYMBOIO PA3BUTHUS
no HanpasieHuto 05.04.06 «Okomorusi U NpUPOJONOJIb30BaHUE» W HU3ydaeTrcss B 1 cemectpe |
Kypca. ducuurmumny peanusyer JlemapTaMeHT 3KOIOTHYECKOH O€30MacHOCTH M MEHEHKMEHTa
KayecTBa NPOAYKUMHU. JIMCHUIUIMHA COCTOUT U3 7 pa3nenoB U 0 TeM M HamlpaBieHa HA U3Y4YCHHE
(U3NKO-XMMHUYECKUX METOJIOB aHAIM3a B DKCIIEPTHOH 3KOJOTMU Ui MPOBEACHUS SKCHEPTU3BI
9KOJIOTUYECKOM  0€30IaCHOCTH  pa3jIM4HBIX OOBEKTOB IPHUPOHOIO M AHTPOIOIEHHOTO
IIPOUCXOXKACHHUS.

[lenbro ocBOEHUS AMCUMILINHBI sIBIIsAeTCs Llenbro ocBoeHus AucuMILIMHLL «MeToabl aHaIn3a
B OKCIIEPTHOW SKOJIOTUM» sABISETCA (POpPMUpOBAaHHE 3HAHWN, YMEHUH M HaBBIKOB B OOJIACTH
METOZIOB aHalIM3a IPU BBINOJIHEHUH OSKCIEPTU3bl SKOJIOTMYECKOH O0€30IacHOCTH, METOJ0B
BBISIBJIEHMSI IKOJIOTMYECKOM ONACHOCTH, METOJO0B KOJMYECTBEHHON OLIEHKM BO3JEHCTBHS Ha
OKPY’KaIOIIYIO Cpefy, paB 1 00s3aHHOCTU CTOPOH IPHU MPOBEIECHUH IKOJIOTUUYECKOM SKCIIEePTU3I,
HanboJiee YHUBEPCAIBHBIX M OOIICTIPHHATHIX METOJIOB €€ aHAJTMTUYECKOTO COMTPOBOKICHUS.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbBI

OcBoenue aucuuIUiuHbl «MeToapl aHamM3a B JKCIEPTHOM HKOJIOTHH» HAIpPABJICHO Ha
(dbopMupoBaHHEe y 00YYAIOIIMXCS CICTYIOINUX KOMIIETEHIUH (YaCTH KOMITETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOwuxcs npu 0c60eHuu
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCHUTUIMHBI)

OIIK-3.1 3Haer NpUHLKUIIBI U METOJIbI IKOJIOTHYECKOTO
MOHHTOPHHTa KOMIIOHCHTOB OKPYKAIOIICH CpeIbl;

OIIK-3.2 Bnageet aHAIUTUUECKUMHU METOAAMU KOHTPOJIS
3arps3HAONINX BEIIECTB U (PU3UIECKUX BO3ACUCTBUHA U 00paOOTKH

Cnocob6eH npuMeHsTh
9KOJIOTMYECKHE METOJIBI
HCCIIEJOBAaHNH JUIS PeIICHUS

OIIK-3 HAYYHO-HCCIICI0BATEILCKUX U .
MOJTy4eHHOH HH(OPMALIIH;
MpUKIaJHBIX 3aJ1a4
N OIIK-3.3 YmeeT pa3zpabaTbiBaTh CUCTEMBI IKOJIOTHUECKOTO
npoQeCcCHOHATBHOM
MOHHUTOPUHIA U KOHTPOJIA HAa IPOU3BOACTBE U PCUIATh NPUKIIAJHBIC
JeATeIbHOCTH

3aJaui B PO eCCHOHATILHOM 1S TeIIbHOCTH;

CriocobHOCTB (hOpMYIHPOBATH
MPOOJIeMBI, 33/1a91 ¥ METOJIbI
HAYYHOTO HCCIICIOBAHMS,
MOJTy4YaTh HOBEIE JOCTOBEPHEIC
(hakTHl Ha OCHOBE HAOIIOICHUH,
OTIBITOB, HAYYHOTO aHAJIH3a
SMIHUPUYECKUX TAHHBIX,
pedepupoBaTh HAyYHEIC TPY/IEI,
COCTaBJIATH AHAJTUTUICCKUE
0030pBI HAKOTUICHHBIX CBEICHHIA

MK-1 B MUPOBOH HayKe U
MIPOU3BO/ICTBEHHON
JEeITENLHOCTH, 0000111aTh
MOJIyYCHHBIC PE3YJIbTAThI B
KOHTEKCTE paHee HAKOIJICHHBIX B
HayKe 3HaHHI ¥ pOopMyIUpOBaTh
BEIBOJIBI M TPAKTUICCKHE
PEKOMEHIAIUH Ha OCHOBE
pETpE3CHTATUBHBIX U
OpPUTHHAIBHBIX PE3yJIbTATOB
HccieJOBaHUuM

[IK-1.1 3HaeT 0CHOBBI METO/I0JIOTMH HAYUHBIX HUCCIIEOBAHMUIA;
[1K-1.2 ¥Ymeer pedeprpoBars Hay4dHbIE TPYABL, COCTABIISATH
aHATUTHYEeCKHe 0030pbI HAKOTJICHHBIX CBEJICHUI B MUPOBOIl HayKe
U TIPOM3BOACTBEHHOH e TEIFHOCTH;

I1K-1.3 CriocobeH nmpuMeHATh OTy4YeHHBIE 3HAHNS B CBOEH
HAYYHO-HMCCIIEIOBATEICKON AEeSITebHOCTH, JIENIaTh MPABIIIHHBIE
000011IeHNS 1 BBIBOBI, pa3padaTbBaTh NPAaKTHIECKHE
pEKOMEHAauH;




3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

HucuuiuinHa «MeToapl aHaiu3a B SKCHEPTHOW 3KOJIOTMM» OTHOCUTCA K 00s3aTesIbHOU
yactu 010ka 1 «/{ucumminasl (MoIysn)» 00pa30oBaTeIbHOM MPOrpaMMBbl BBICIIETO 00Opa30BaHMS.

B pamkax o0pa3zoBaTeNbHON MpPOTpamMMbl BBICIIETO OOpa30BaHUS OOYYAIOIIMECS TAKXKe
OCBaMBAIOT JApyrue JUCHUIUIMHBI W/MIUM  TPAKTHKH, CHOCOOCTBYIOUIME  JIOCTHKEHHUIO
3aIlUIAHUPOBAHHBIX PE3YJIbTATOB OCBOCHMS JTUCHUIUIMHBI «MeTo/bl aHanu3a B SKCHEPTHOU
SKOJIOTHUY.

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUNCEHUIO
3anIaGHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTByromme Ilocaenyrwomue
HIndp Hauvenosanue anﬁnl:mnﬂblyMolzlllynn HHCHHHHH?IiI/ﬁIOHyHH
9 9
Kommerentm NPaKTUKU* NMpaKTUKH*
Hayuno-uccnenoBatenbckas
pabora;

Y4eOHas MpaKkTHKa;
IIpousBoACTBEHHAs IPAKTHKA;
IIpepnumninomMHas NpaKTHKa;
DKOJIOTUYECKHUI KOHTPOJIb U
MOHUTOPHHT
NIPUPOAHOTEXHOT €HHBIX
JIKOCHCTEM;

MeTo bl TUKBUIALIMNA
HAKOIUICHHOTO Bpe/a

CnocobeH NpUMeHATh
9KOJIOTMYECKUE METO/IBI
HCCIIEI0BAaHUM IS pEeLICHUS

OIIK-3 HAYYHO-HCCIICIOBATECIILCKUX .
OKpYXelolIel cpeapl;
W MPUKJIaTHBIX 3a/1a4
. CyneOHas dKcniepTu3a
npodeccHoHaNBHOMN .
00BEKTOB OKPYKaIOIEH
JIeSTEIbHOCTH
Cpebl;
Pannoskonoruveckas
IKCIEPTH3a,;
[IpomoBoILCTBEHHAS
0€e3011acHOCTD;
VYpasnenue
9HEPreTUIECKUMHU PECYpCaMu;
CriocobHOCTB

(bopMyIMpoBaTh NPOOIIEMBI,
3aga4r U METOAbl HAYYHOT'O
HCCJICJO0BaHuA, IOJy4YaTh
HOBBIE JOCTOBEPHBIE (PaKThI
Ha OCHOBE HaOJI0ICHHH,
OIIBITOB, HAYYHOTO aHAJIN3a
IMITUPUYECKHX JaHHBIX,
pedepupoBaTh HayYHbIE

TPYJbl, COCTAaBISATh HayuHno-uccnenosarensckas
K-1 AHATTUTHYECKHE 0030PEI pabora;
HaKOIIJICHHBIX CBEJICHUH B [IpenaumioMHast MpaKkTHKa;
MHUPOBOI HayKe U
MIPOU3BOJICTBEHHON

JEeITENLHOCTH, 000011IaTh
MOJTy4Y€HHEIE PE3YIILTATEI B
KOHTEKCTE paHee
HAKOIUICHHBIX B HAyKe
3HaHUI U HOPMYIHPOBATH
BBIBOJIBI M TPAKTUICCKHE
PEKOMEHIAIUH Ha OCHOBE
peIpE3CHTATUBHBIX U




IIpenmecTBylomme ITocnenxyrommue
HIngp HanvenoBanue )Jncﬁnl:mnﬂblyMolzlllynn nncunnnni—ll)lr,l/ﬁloaynn
9 9

KoMueTeHmm NpaKTHKA* NpaKTHKH*

OPUTHHAJIBHBIX PE3YyJIbTaTOB
HUCCIIEIOBAHUMN

* - 3amoJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnereniuid u CYII OIT BO
** - 3JIeKTUBHBIE AUCUUIUIUHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmast TpyA0eMKOCTh TUCHUTUTHHBI « METO/IbI aHaIH3a B IKCIIEPTHOUW SKOJIOTHI COCTABISET «3» 3a4ETHBIC €IUHUIIBI.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, ak.u. CEMeclT pCeD)
Konumaxmmnas paboma, ax.u. 34 34
Jlexuuu (JIK) 17 17
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3austust (C3) 17 17
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 47 47
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Homep
pasaena

HaumenoBanmue pazaesna
AUCHHUILTUHBI

Copep:xanue pa3aesa (TeMbl)

Bun
yueOHo#
padoThI*

Paznen 1

OkcriepTr3a
3KOJIOTHUECKOM
0€30IIaCHOCTH B
(heneparpHOM
3aKoHOIaTeNLCTBE PO

Pazgen 2

Knaccudukanus metonos
KOHTPOJIS U
UICHTU(QHUKAIIUN
KOMIIOHEHTOB OTXOJI0B

Pazgen 3

MeToapl 3JIEMEHTHOTO
aHajJin3a

Pasnen 4

Macc-creKTpomMeTpust

Pazgen 5

Xpomarorpadus

Pasnen 6

Paguocnekrpockonus

Onthueckas

Pazgen 7

CIICKTPOCKOITHA

* - 3anonasercs Tonpko mo OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopneie pabomsi; C3 —
npaKmuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayuTOpuU

Cneunajau3upoBaHHoOe
yueOHOe/1abopaTopHoe
o0opynoBanme, I1O u
MaTepHaJIbI JJIs1 0CBOEHMS
AMCUMILTNHBI
(mpu HeOOXOAUMOCTH)

JlexunonHas

Aynutopus JUis IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUTIA, OCHAIICHHAS
KOMIUIEKTOM CIEIUANTU3UPOBAHHON MeOenu;
JIOCKOM (9KpaHOM) U TEXHHYECKUMU
CpeICTBAMHU MYJIbTUMEINA MTPE3CHTAIIHIA.

Cemunapckas

Aynutopus Ui IPOBEICHUS 3aHATUIA
CEMHMHAPCKOI'0 TUIA, TPYIIIIOBBIX U
VHJIMBU1yaJIbHBIX KOHCYJIBTALMM, TEKYILIErO
KOHTPOJIA U IPOMEKYTOYHOM aTTeCTALUH,
OCHAILICHHAS] KOMIUIEKTOM
CTeLMANIN3UPOBAHHON MeOenu U
TEXHUYECKHMH CPEACTBAMHU MYyJIbTUMEANA
MIPE3CHTALMN.

Jns
CaMOCTOSITEIbHON
paboTHI

AyauTopus ISl CaMOCTOSATEILHON pabOThI
oOyyaromuxcs (MOXeT UCTI0Ib30BATHCS IS
MIPOBEJICHUS] CEMUHAPCKUX 3aHATHI U
KOHCYJIbTaINi ), OCHAIIIEHHAS! KOMILIEKTOM
CIIeIUaTU3UPOBAHHON MeOeH U
KoMibroTepami ¢ goctynoM B OUOC.

* - ayTUTOpHS AJISl CAMOCTOSTENIbHOI paboThl o0yyaroniuxcst ykasbiBaercs OBA3ATEJIBHO!




7. YYEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHUE TUCIUIIJINHBI

Ocnoenas rumepamypa:

1. Bankun, A.H. ®usnko-xumMudeckue MeTo bl aHanmu3a. CriekTpoMeTpus: yueo.
nocob6ue /A. H. BankuH, ['.JI. Omudepenko, B.A. benskos, H.JI. BoctpukoBa. — M.: MI'VJI,
2016. — 127 c. DneKkTpoHHBIH pecypc:
https://mf.bmstu.ru/UserFiles/File/7_IVANKIN/spektrometria2016_1v-Ol-Bel-Vos.pdf

2. 'manynmuna T.M. T" 34 Xpomarorpadudeckue MeToapl aHaIM3a: y4eOHO-
metoaunyeckoe nocodue /T.M. I'muaymnuna, H.M. /ly6oBa — Tomck: U3n-Bo Tomckoro
MOJIUTEXHUYECKOro yHuBepcuteta, 2010. — 80 ¢ DyieKTpOoHHBIHI pecypc:
http://window.edu.ru/resource/704/74704/files/Chromatography_posobie.pdf

3. XKepun N.1. OCHOBBI 3I€KTPOXMMHYECKIX METO/IOB aHau3a. YuebHoe nocooue. Y.1 /
-Tomck: M3n-Bo ToMckoro noaurexuuueckoro ynupepcurera, 2013, -101 ¢. DnekTpoHHBII
pecypc: https://portal.tpu.rt/SHARED/g/GERINII/UMKD/Tab/UP%?20elek.pdf
HononnumenvHas numepamypa:

1.1. Meroanueckoe nocodue no npuMeHeHnto «KpurepueB oTHECEHUS OMAaCHBIX
OTXOJIOB K KJIacCaM OMAacHOCTH JJIsl OKpYykaromiei npupoanoit cpeasd» /OI'Y «LIDKA»,
MuHucTepckTBO NpUpoaHbIX pecypcoB P, 2003 r., DieKTpoHHBIN pecypc:
https://www.waste.ru/uploads/library/denger_waste.pdf

2.

Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « Mnmepremy:

1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII

Ha OCHOBaHHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Ondimoreka onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBbC «KoncynpTaHT cTynentay www.studentlibrary.ru

- OBC «Tpounxkuit MmocT»

2. ba3bl TaHHBIX U TIOUCKOBBIE CHCTEMBI

- QJIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOHN TOKYMEHTALUU
http://docs.cntd.ru/

- nouckoBas cucrema Snaexc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a ganabpix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 013 camocmosmenvhol pabomsl 00y4AOWUXC NPU
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuit no nucuunianae « MeTo/ipl aHaau3a B SKCIEPTHON SKOJIOTHMY.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIIalTcs B COOTBETCTBUHU C ACHCTBYIOLIUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYUC!

8. OIEHOYHBIE MATEPHAJIBI N BAJUIBHO-PEUTUHTOBASI CHCTEMA
OLIEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHIUII TIO
JTUCHUIJIMHE

OneHouyHble MaTepuasibl U OajUIbHO-PEUTHMHIOBas cHCTeMa™ OIeHUBaHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (YacTH KOMIETEHIMi) M0 MTOraM OCBOCHMS JUCIMIIMHBI
«MeToapl aHanM3a B JKCHEPTHOW 3KOJIOTMM» NpPEACTaBlIeHbl B [IpwiiokeHnn K HacTosAmen
Paboueii mporpaMMe AUCHUTUINHBL.



* - OM u BPC dopmMupyroTcsi Ha OCHOBaHUHM TPeOOBAaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOro akra PY J1H.
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