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1. HEJIb OCBOEHUSA JUCHUITJINHBI

JucuunnuHa «Tspkenble MeTalabl B OKpY)Kalolled cpelae» BXOAUT B IMPOrpaMMy MarucTpaTrypsl
«Cyne6nast sxonorus» no HampasiaeHuio 40.04.01 «lOpucnpynenius» 1 u3ydaercs B 3 ceMecTpe 2 Kypca.
Jucnumnnuny peanusyer /lenapraMeHT SKOJIOTHH YeIoBeKa U OMOAIEMEHTOIOTHH. JJMCIUIUIMHA COCTOUT U3
4 paznmenoB U 8§ TeM W HampaBjieHa Ha HU3ydeHHe V3ydeHue CBPEMEHHBIX MPEICTABICHUN O 3JIEMEHTax
IpyNbl TSHKETbIE METATbl U METAJION 1B, UX PO U 3HAYEHUH B npupoze u odmectse. Ocoboe BHUMaHHE
YAENAeTCS UCTOPUU OTKPBITHS TSDKEIBIX METAIOB U METAJUIONIOB, UX KiIaccu(UKaMM, MPOUCXOKICHUS
TEPMHHA TOKENbIE METaulbl W TMOCJenylole ero uHTepnperauud. [laHHBIH Kypc HampaBieH Ha
npuoOpeTeHNE CTYACHTaMHU 0a30BbIX 3HAHUH B 00JIACTH T€OXUMUU TSHKENBIX METAIUIOB U 0230BBIM METO/IaM
OLICHKH, KOHTPOJISL UX COJIEP’KaHus B TOYBAX, BOJIAX, MOPOJIaX, PACTUTEIbHBIX U dKUBOTHBIX OpraHU3Max.

Ilenpto oOcCBOEHUS IUCHUIUIMHBI sBIsieTcs M3yueHHe XMMHMUYECKHX »3JIEMEHTOB TpPYIIbl THKEIbIE
MeTaJlIbl, UX PacHpOCTPaHEHHOCTU B NPUPOJHON Cpele M CTENEeHH BOBICUEHHOCTH B TMPUPOAHBIE U
TEXHOTE€HHbIE LIUKJIbI; 3HAYEHHUE B MMPUPOJIE, B TeXHOChEpe U B 001aCTH OXpaHbl OKPYKAIOUIeH cpebl.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JTUCIHUIIJIMHBI

OcBoenue qucuuIUIMHbL « TsoKesple MeTasuTbl B OKpY Karoliel cpeiey HalpaBiIeHo Ha (OPMUPOBAHHE Y
00yJaroNIUXCs CIAeTYIOMUX KOMIETSHIIUH (4aCTH KOMITETCHIIUN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, popmupyemvlix y 00y4aouuxcs npu 0C80eHul OUCYUNIUHb
(pe3ynbmamul 0C80eHUS OUCYUNTUHDL)

I/IH)II(IKaTOI)I)I JOCTHIKCHHS KOMIICTCHIINHN

Mngp Komnerennns M
(B paMKax JaHHOW TUCHMIIINHBI)

CrniocoOeH ynpasisiTh IPOESKTOM Ha BCEX VK-2.1 ®opmynupyeT Ha OCHOBE IOCTaBICHHOM
JTanax ero XXU3HEHHOTO IUKJIa npoOJIeMbl IPOEKTHYIO 331a4y U CHOCO0 e peLIeHus
4yepe3 YIpaBlIeHUE IPOEKTOM;

VK-2.2 Pa3zpabaTbIBaeT KOHIIEIIIMIO IPOEKTA B paMKax
0003Ha4eHHO TPoOIeMbL: (OPMYIUpPYET Lelb, 3a1auH,
000CHOBBIBAET aKTyaIIbHOCTh, 3HAYUMOCTb,
0XKHIaEMBbIE PE3YNBTaThl U BOBMOXKHBIE CEephl UX
IPUMEHEHUS;

VK-2.3 B paMkax NOCTaBJIE€HHBIX 3aja4 [IaHUPYET
HEOoOXOMMBIE PECYPCHI, B TOM YUCIIE C YYETOM MX
3aMEHHMOCTH;

VK-2.4 Pa3zpabaTbIBaeT IiaH peain3alyu MpoeKTa ¢
UCIOJIb30BAaHUEM MHCTPYMEHTOB IJIAHUPOBAHMUS;
VYK-2.5 OcymecTBnseT MOHUTOPHHT XO/la peanu3alun
MPOEKTa, KOPPEKTUPYET OTKIOHEHHS, BHOCUT
JIOTIOJTHUTENIbHBIE U3MEHEHHUS] B IUIaH pealu3aliu
IIPOEKTa, yTOYHSAET 30Hbl OTBETCTBEHHOCTH YYaCTHUKOB
MPOEKTA;

VK-2

CrocoOHOCTh TTPOBOANTH SKOJIOTHYECKYIO [TK-4-5.1 YMeeT mpoBOIUTE OLIEHKY BO3JECHCTBHS HA
IKCIIEPTH3Y, OCYLIECTBISTh IKOJIOTUUECKHUIA OKPYKaIOIIyI0 CPe/y, IPOrHO3UPOBATh U OLIEHUBAThH
[IK-4-2 aynmuT J1o0oro 00beKTa U pa3padaTriBaTh HEraTUBHBIE [1OCJIEICTBUS;
PEKOMEHTAIINH TI0 COXPAaHEHUIO IPUPOTHON TTIK-4-3.2 CriocobeH pa3pabarbiBaTh THIIOBBIE

cpeibl MPUPOIOOXPAHHBIE MEPOTIPHUSITHSI;

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

HucrunmHa «TspKenmble MeTalibl B OKPYXKAIOMIEH Cpele» OTHOCHUTCS K 4acTd, (popMUpyeMOou
yYaCTHHUKaMU OOpa30BaTebHBIX OTHOIICHWH Onoka 1 «Jlucuumimabl (Momynu)» 00pa3oBaTeabHOM
MPOrpaMMbl BBICIIETO 00pa30BaHUS.

B pamkax o0pa3oBaTenbHONW TPOrpaMMBbl BBICIIETO OOpa3oBaHUs OOydYaroIIMecs Tak)Ke OCBAaWBAIOT
Jpyrue TUCHUIUIMHBI W/WIU TPAKTUKH, CIIOCOOCTBYIOIIUE OCTH)KCHUIO 3aINTAHMPOBAHHBIX PE3YIIBTATOB
OCBOCHUS TUCIMILIHHBI « TshKeIble MeTaslTbl B OKPYIKAroOIIeH cpee.




Tabnuya 3.1. Ilepeyenv komnonenmos OII BO, cnocob6cmeyowux 00CmudiceHuro 3an1aHupoB8aHHbIX
Pe3yIbmamos 0C80enUs OUCYUNTUNBI

HanveHoBAHE IIpenmecTByomue Mocaenyromue
Mngp AUCHHUILINHBI/ MOTY.TH, JAUCHUTIINHBI/MOLYJIH,
KOMIeTeHIH . .
NPaKTHKHA NMPaKTHKA
Crioco0eH ynpaBisTh Hcropust 1 metomonorus [IpenaurioMHas npaxkTuKa;
MPOEKTOM Ha BCEX JTarax ero IOpUANYECKON HayKH;
JKM3HEHHOTO IIMKJIa Pucku aist 310poBbs IpH
3arpsiI3HEHUH OKPY’KAIOILEH Cpelibl;
YK-2 Hapymenus pexuma
MPUPOAOIIOIH30BAHUS U OXPaHbI
OKpY’KaloIei cpensl;
Hayuno-uccnenoBarenbckas
pabora;
CrnocoGHOCTB IPOBOAUTH Hayuno-uccnenoBarenbckas ITponsBoacTBEeHHAs PAKTHKA;
9KOJIOTHYECKYIO DKCIEPTHU3Y, pabora; [IpenauruioMHas npaxkTuKa;
OCYILECTBIISATH YKOJIOTHIECKUI Menuko-Onosnornyeckue
IK-4-3 ayauT JI000r0 00BEKTa U NpoOJIEMBI SKOJIOTUH;

pa3pabarbiBaTh pEKOMEHIAIIUH
[0 COXPAHEHUIO MTPUPOIHOM
cpenbl

@®opMbI UCTIONB30BAHUS
CIIeLIUAJIBHBIX 3KOJIOTHYECKHUX
3HAHUMU;

* - 3aMOJTHAETCS B COOTBETCTBHY ¢ Marpuiiet komnerennuit u CYII OIT BO
** - 3JIeKTHBHBIC AUCIUIUIHHBI /TIPAaKTHKU




4. OFBbEM JUCHUILIMHBI 1 BUJIbl YYEEHOM PABOTBI

OO01mas TpyI0eMKOCTh AUCIUILTUHBI « TsKelbie MeTaJlIbl B OKPYKAIOIIEH Cpeie» COCTABISET «2» 3a4eTHBIC SIUHUIIBI
Tabnuya 4.1. Buowl yuebHot pabomuvl no nepuooam 0C8oeHUsl 00pa308amMenbHOU NPOCPAMMDBL 8biCULE20 0OPA308aHUSL OISl OYHOU OopMbL 00YUeHUS.

Bun yueoHoii padoTsl BCEIO, ak.u. CeMec:;r P(bD)

Koumaxmmuas paboma, ax.u 18 18
Jlexmmn (JIK) 0 0
Jlaboparopusie pabotsi (JIP) 0 0
[Ipaxtnueckue/cemmnapckue 3ausatus (C3) 18 18
Camocmosmenvhas paboma obyuaouuxcs, ax.y. 45 45
Koumponw (sx3amen/3auem c oyenkou), ax.y. 9 9
aK.4. 72 72

Oo0masi Tpy10eMKOCTb JHCHUILINHBI aK. Y.
3a4.ef. 2 2




5. COAEP)KAHUE JUCLHUIIJINHBI

Tabnuya 5.1. Coodeporcanue oucyuniutvl (MoOYs) no eudam yuebHou pabomot ™

Bun
Homep HaumeHoBaHue pa3iena .
HaumeHoBaHMe TeMbI Conepixanune TeMbl y4ueoHOMI
pa3nena JTUACHHILTAHBI "
padoThI
TepmuH "TspKEMBIe MeTATBH" OT JIeomonsaa 'menuHa o crateu ‘Heavy Metals’ - What to
Hctopust mporcxoxaeHust Hcropust oTKpbITHS U
i do now: To use or not to use? Onpenenenne MeTawioB. McTopust OTKpHITHS 1
Pazmen 1 |TepMuHa M HEOMHO3HAYHOCTD 1.1 MIPUMEHEHHUS TSHKETBIX L . . JIK, C3
. WCIIONIb30BaHUsI MeTaJI0B. Menubiil Bek. bpoH30BbIi Bek. XKene3nsblil Bek. MeTtasuibl u
€ro COBPEMEHHOW TPAaKTOBKH METaJIOB
CIUTaBBI CPEAHEBEKOBBSI.
Mertarsl apeBHOCTH (Menb, |CeMb MeTayuIoB IpeBHOCTH. He M3BECTHEIE, KaK CaMOCTOSITEIBHBINA JIEMEHT, HO
2.1 0JIOBO, XKeJe30, cepedpo, MPUMEHSBIINECS METaUTbL. VX Guonorudeckas poib, GOpMbl HAXOXKICHHUS, OTKPBITHE, JIK, C3
30JI0TO, PTYTh, CBUHEII) no0braa. Teopuu METAIUTMIHOCTH.
Mertanibl 1 HeMEeTaJIbI
29 HOBOTO BpeMeHH (KaIMHH, Mertaibl HOBOrO BpeMEHH OT "BOCHEMOIO 3eMeHTa" 110 Kiaccudukanuu Jleomonbaa K. C3
HcTopus OTKPBITHS U ' xpoM, monnbzeH, mapraden;  |['menuna. [Tomymerasmnst I Bpannra u aApyrie MeTamuibl HOBOTO BPEMEHH . ’
Paznen 2  |npuMeHeHUS TSKEIBIX U IpyTHE).
METaJUIOB 73 [TnaTuHOMIEI U IpyTHE [ImaTnHOMIB M KPYyIICHHE CPEIHEBEKOBOH MapaIurMbl CEMH METAJUIOB. MeTalTbl OTKPHITHIE K. C3
’ METAaJLJIBI B XIX Beke. Teopust metasmmnyHocTH U 3akoH J[.U. Menpeneena. ’
l'eoxumuueckue
Kiaccudukanus Bepaanckoro B.U., kimaccndukanus [onpammvunra B.M., 3akoH
KJTaCCU(UKAITUU 1 N
2.4 Onno-T'apkunca. Konnenius 6noreoxummdeckux nposuHImii mo A.I1. Bunorpanosy. Kapra | JIK, C3
OMOT€OXUMHUIECKUE N
OMoreoXnMHUIeCKrX 30H U npoBuHIMA B.B. KoBanbckoro
MIPOBUHIINN
"ITommymerarer" ['eopra
o Hcroprdeckoe MOHNMaHUE TEPMHUHOB MTOTydeTamy/Metauion. CI0KHOCTH COBPEMEHHOTO
3.1 Bpanara n metammonssr .51, . JIK, C3
. noanManus TepmMuHa TM. Tsxénbie MeTamutel 1 MeTamutonasl (TMM).
Pasen 3 Metamionsl ¥ TSHKEIBIC Beprnemmyca
METaJUIbI I'pynma MeTammonoB B IEPHOANIECKON TaOINIIE AIIEMEHTOB: CyphbMa, MBIIIBSK, O0p,
CoBpeMeHHbIE TTOHUMaHKE . N y
32 TepMUHA METAILION KpEeMHUH, TepMaHuii, TOJIOHUH, acTaT. OTIMdre METAITIOUIOB OT METaJUIOB M HEMETaJLIOB. JIK, C3
P [IemoyHbIe U METOYHO3EMENbHBIC, IIEPEXOTHBIC W TIOCTIEPEXOAHBIC METAIITBL.
HcTouHnky 3arps3HeHus, Onenka u koHTpois 3arps3Henns ([TJK, KbIT, KOII, AK, Zc¢c, MI1Y u moporoBsie
Texnorennsle anomasimu TM u
Paznen 4 4.1 TEXHOTCHHbBIC aHOMAJINH, koHIeHTpamnuu 1o B.B. Koanbckomy). Kiapk KoHIIEHTpaIiuu v paccestHusl. TeXHOTeHHbBIE JIK, C3

HX OKOJIOTHYCCKHUEC IMOCICACTBUA

MeTau3anus ornocdeps

TCOXNMHNYCCKHUEC aHOMAJINH U KOI)CI)CI)I/II_II/ICHT AHOMAJIbHOCTH.

* - zamonusiercst Tonbko o OUYHOU dopme obyuenus: JIK — nekuuun; JIP — naboparopusie padotsi; C3 — npakTHYeCKHe/CEMUHAPCKHE 3aHSTHSL.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHHUIIVINHBI

Tabnuya 6.1. Mamepuanoho-mexnuyeckoe obecneuerue OUCYUNIUHBL

Crnenuaau3upoBaHHoe
y4yeOHOe/1adopaTopHOe 000pyI0BaHHE,
IO n maTepuaJibl 171 0CBOCHUS
AUCHMIUINHBI (IPH HE00X0IMMOCTH)

Tun ayiuropuu OcHaleHue ayTuTopuu

Aynuropusi AJisl IPOBEACHUS 3aHATUH JIGKLIMOHHOTO
THUIIA, OCHAIICHHAS KOMILJIEKTOM
Jlexunonnas CICIHATH3UPOBAHHOMN MeOeH; JOCKOH (3KPaHOM) H HET
TEXHUYECKUMHU CPEICTBAMH MYJIbTUMEANA
Ipe3eHTalHH.

AynmuTopus sl TPOBEICHUS 3aHATHI CEMHHAPCKOTO
THUTA, TPYIIOBBIX ¥ WHAWBUAYAIbHBIX KOHCYJIBTALIUH,
TEKYIET0 KOHTPOJIS M MIPOMEKYTOYHOM aTTeCTaIUN
CemuHapcKas Y p P Y . HET
OCHAIIICHHAS KOMIUIEKTOM CIICIIUATU3UPOBAHHON
MeOeNr M TEXHUYECKUMU CPEICTBAMU MYJIBTUMEIHA

Ipe3eHTalMH.

AyauTopust JuIsi CaMOCTOSITENEHON paboThI
o0yuaronuxcst (MOXKET UCTIONb30BATHCS IS
NPOBE/ICHUSI CEMUHAPCKUX 3aHATHI M KOHCYJIBTALiA), | HET
OCHAILIEHHAsI KOMITJIEKTOM CIIeLHaIM3UPOBAHHOM
MeOenu u komnbloTepamu ¢ goctynom B SUOC.

Jms  caMoCTosITeIbHOM
paboTHI

* - ayquTOpUs ISl CAaMOCTOSITEIFHOM padoTs! oOydaronmxcs ykassiBaercst OBSI3ATEJIBHO!
7. YHEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE JUCHHUIIJINHbI

OcHogHas numepamypa:

1. bepe3kun B.1O. Tsokénbie MeTamuibl B OKpYKarolen cpeze: yueoHoe mocodue. - Mocksa: PYJIH, 2023.
-113 c.: mn.

2. MenuuuHCKas SIEMEHTOJIOTHS : yaeOHOe mocodue : AJis CTyIeHTOB MeauIIMHCKuX BY30B u Bpaueii /
A. B. Cxanpnbiif, M. I'. Cxanbnas, A. A. Kupuuyk, A. A. TunaskoB. — U3n. 2-e, ucnp. u gomn. — Mocksa :
Poccuiickuit yH-T apy»0b1 Haponos, 2022. — 198, [1] c.

Jlononnumenvnasa aumepamypa:
1. Anekcees 0.B. Tsoxénbie Metaisl B arponanamadre. [TMAD PAH, 2008. - 217 c.

2. Bopsauukwuii FO.H. Tspkénble u CBEpXTKENBIE METAIIBI U METAJJION/IB] B 3arpsI3HEHHBIX II0YBAX.
[TouBenHsIit nHCTUTYT UM. B.B. Jloxyuaesa, 2009. - 96 c.

3. Bogsguuukuii FO.H., Jlanonun JI.B., CaBuueB A.T. 3arpsizHeHHE MOYB TSDKEIBIMU MeTauiaMu. M.,
2012.-153 c.

4. 3arpsi3HEHHUE TTOYB TSDKENBIMHA MeTaiTaMi. CriocoObI KOHTPOJISI U HOPMUPOBAHHUSI 3arPSI3HCHHBIX TT0YB
YuebHo-MeTonuueckoe nocodue must BY3o0B / X.A. Jlxxysenuksn, [[.1. [lernos, H.C. T'opOynosa, BI'Y,
2009. - 22 c.

5. Yepnbix H.A., OBuaperko M.M. Tspkénbie MeTaIITBI B PAJUOHYKIIUIBI B OMOTEOIeHO3aX. YUeOHoe
nocobwue.- Mocksa.: Arpokoncant, 2002. - 200 c.

6. Ueptko H.K., Ueptko O.H. I'eoxumus 1 3K0JI0THUsI XUMUYECKUX A1eMeHTOB. MuHck: M3a. nentp BI'Y,
2008. - 137 c.

Pecprbl qu)OpMCZL;UOHHO-meﬂeKOMMyHMKaL}LlOHHOIZ cemu «HHmepHem»:

1. ObC PY/IH u croponnune ObC, Kk KOTOpbIM CTyAEHTbl YHHUBEPCUTETA UMEIOT AOCTYN Ha OCHOBAaHUU
3aKJIFOUYEHHBIX IOTOBOPOB

- OnexrponHo-oubanoreunas cucremMa PYJIH — ObC PY/IH https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubmuoreka onnaitn» http://www.biblioclub.ru
- OBC «}Opaiit» http://www.biblio-online.ru
- OBC «Koncynbranr crynenray www.studentlibrary.ru
- OBC «3nannym» https://znanium.ru/
2. ba3bl TaHHBIX U IOMCKOBBIE CHCTEMBI
- Sage https://journals.sagepub.com/




- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- Hayxomerpuueckas 6a3a nanasix Lens.org https://www.lens.org

Yuebno-memoouueckue mamepuanst 0jisi CAMOCMOAMENbHOU pabomsl 00YUAWUXCSA NPU OCBOCHUU
OUCYUNTUHBL/ MO0V

1. Kypc nexuuii no aucuuruinie « TspKeible MeTaluibl B OKPYXKaloILen cpesiey.

* - Bce yueOHO-METOINYECKHE MaTepHaIbl ISl CAMOCTOSITENBEHOM paboThl 00yJaIONIXCs pa3MEIaloTcsl B COOTBETCTBUH C JEHCTBYIOIIIM
MOPSAAKOM Ha cTpanune uciuiuinael B TYUC!
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