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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucnuniuza «Tsbkenple MeTaulbl B OKPYXKAlOLIEH Cpele» BXOIUT B IPOrpaMMmy
OakanaBpuaTa «JKOJIOTHS M yYCTOWYMBOE pa3BuTHEe» 10 HampabieHuro 05.03.06 «Dxosorus u
MIPUPOJIONOIB30BaHUE)» U U3y4aeTcs B 5 cemecTpe 3 Kypca. Jucuumiuny peanusyer JlenaprameHT
9KOJIOTUM 4YeJloBeKa M OMO3JIEMEHTOJOruM. J{MCIUIUIMHA COCTOMT U3 4 pa3lesioB U 8 TeM HU
HaIpaBJICHA HA U3YYEHHUE COBPEMEHHBIX IPEICTABICHUN O 3JIEMEHTAaX IPYIIbI TSHKEIbIE METaILIbI
U METAJUIOUJbI, UX POJIM M 3HA4YE€HUHU B npupoje u odmectBe. Ocoboe BHUMAaHUE YyIENAETCS
UCTOPUU OTKPBITUS TSDKENBIX METAUIOB M METAUIOMJOB, UX KJIACCH(PHKALNU, TMPOUCXOKICHHUS
TEPMHUHA THKEIBIE METAJIBI U MOCIEAYIOIEN €ro MHTepIpeTanuy. JJaHHbI Kypc HanpaBJieH Ha
npuoOpeTeHue cTyIeHTaMu 0a30BbIX 3HAHUN B 00JIACTH T€OXUMHHU TSHKETBIX METAJUIOB M 0a30BBIM
METOJIaM OLIEHKHM, KOHTPOJISI MX COJEp)KaHUsA B II0YBaX, BOAAX, IOPOJAX, PACTUTEIbHBIX U
KUBOTHBIX OpraHu3Max.

[lenpro OCBOEHMS NHUCLUIUIMHBI SBISIETCA M3YyYCHHE XUMHYECKHX DJJIEMEHTOB TIPYIIIIBI
TSDKEIBIE METAJUIbl, UX PACHpPOCTPAaHEHHOCTU B IPUPOJHOM Cpelle U CTEIEHU BOBJIICUEHHOCTH B
IPUPOJHBIC U TEXHOTEHHbIC IIUKIIbI; 3HaYEHUE B MPUPOJIE, B TeXHOCGepe 13 1 B 001acT 0XpaHbl
OKpY>KalOILEH CPeIbl.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenue nucuuiuinHbl «TspKenple MeTaibl B OKpY)KArolIeH cpejiey HampaBlIeHO Ha
(dbopMupoBaHHE y 00YYAIOIINXCS CIECTYIOMNX KOMIIETEHIIUH (4aCTH KOMIIETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl J0CTHKEHHS KOMIIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHUCIUILIIHEI)

OIIK-1.1 3naTh 6a30BBIC OCHOBH (DYHIAMECHTAIBHBIX Pa3aeiioB
HayK 0 3emJie, eCTeCTBEHHOHAYYHOTO ¥ MAaTEMaTHUECKOTO [IUKJIOB
Cnocob6eH npuMeHATh 0a30BbIe  |TIPH PEIICHHUH 3a]ad B 00IaCTH 3KOJIOTHH W NPUPOIONIOIE30BaHNS;

3HaHUS QyHIaMEHTaIbHBIX OIIK-1.2 YMeTh npuMeHATh 0a30BbIC 3HAHHUS ()yHIAMEHTAIBHBIX
pasziesioB Hayk o 3emie, pasiesioB HayK 0 3eMJie, eCTECTBEHHOHAYYHOTO U
OIIK-1 €CTEeCTBEHHO-HAay4YHOI'0 U MaTeMaTHUYeCKOTO IIUKJIOB MPH PENICHUHU 33724 B 00J1aCTH
MaTEeMaTHYECKOTO IIUKJIOB IPH  [3KOJOTHU U MIPUPOOIOIB30BAHNUS;
peleHny 3a7a4 B 06JacTu OIIK-1.3 Biagers 6a30BbIMU 3HAaHUAME (YHIaMEHTAIBHBIX

OKOJIOTYHU U TPUPOAOIIOJIB30BaHUA |pa3acjiOB HAYK O 3eMJ'Ie, €CTCCTBCHHOHAYYHOT'O U
MAaTEMAaTUYCCKOT0O HUKJIOB ITPU PCUHICHUU 3a/1a4 B obyactu
OKOJIOTUHU U IPpHUPOJOIIOJIb30BaAHUS;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuua «Tspbkenple MeTalibl B OKpYy)Kalollle cpene» OTHOCUTCS K YacTH,
dhopmMupyeMoil ydacTHUKaMH 00pa3oBaTeNIbHBIX OTHOIICHHW Oyioka 1 «/ucuurummHbl (MOIYITH )
00pa30BaTeNbHON MPOTPaMMBI BBICIIIETO 00pa30BaHMUS.

B pamkax oOpa3oBaresnbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydaIOIIMECs TaKKe
OCBaMBAaIOT JApYyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIlJIAaHUPOBAHHBIX PE3YyJbTaTOB OCBOEHUS JIUCHMIUIMHBI «TspKenble MeTallibl B OKpYXKarolei
cpene».

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmsyrouux 00CMuUNCeHUIo
3anIaHUPOBAHHBIX PE3VIbMAMOE 0C80EHUS OUCYUNTUHDBL




IIpenmecrByromue Hocaenywomue
HaunmenoBanue pea YOI AYTom
HIudgp JUCIUTITHHBI/ MOTYJIH, JUCIUTITHHBI/MOTYJIH,
KOMIIeTeHI[UH « «
MPaKTHKH NPaKTUKHU
YuebHas mpaktuka "[IpupogHsie
9KOCUCTEMBI";
VYuebHas mpakTrka "TeXHOTeHHBIE
9KOCUCTEMBI";
Maremaruka, [IpenumninomMHas NpaKkTHKa;
I'eonorus; [IpousBoacTBEHHAS IPAKTHKA;
Buosorus; Toxcukonocun™*;
DKoJoTus; Bpeonvie u onacuoie
Cnocob6eH NpUMeHsTh
[TouBoBenenue; sewecmsda 6
0a30BbIC 3HAHHS e
I'eorpadus; npomvluiieHHocmu **,
(yHAaMeHTaTBHBIX
VYuenue o buochepe; TeXHOTeHHBIE CHCTEMBI U
pa3zenoB Hayk o 3emie, .
JlargmadToBeacHNE; SKOJIOTHYECKUH PHUCK;
OIIK-1 €CTECTBEHHO-HAYYHOTO U .
OCHOBBI OHOXHMUT; XuMUSI OKpYKaroIIeH Cpemsl;
MaTEeMaTHYECKOTO IIIKIOB
Bropaznoobpasmue; Buoreorpadus;
MIPY pEIICHUH 3a/1a49 B sosen
Yuenue 06 ammocghepe™™; MeToab! KOHTPOIIS COCTOSTHHS
00J1aCcTH SKOJIOTHH H ook o
Knumamonoeus™*;, OKpY’Karomie cpesl;
TIPUPOIOTIOTH30BAHHUS e e
Yuenue o eudopocgepe™*; Dkonoeuueckasn ceogusuxa™*;
T'uoponocus™*; Duzuka oxpyacarouyerl
dusuka; cpedvl**;
MeTtoabl MaTeEMaTUYECKOM
CTaTHCTHKH;

XHUMUYECKUE OCHOBBI IPUPOIHBIX U
TEXHOI'CHHBIX IIPOLIECCOB;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuiei kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPYA0EMKOCTh JUCHUILTUHBI « TsDKeNble MeTaJIbl B OKPYIKAIOIICH Cpe/ie» COCTABISIET «3)% 3a4eTHBIC €AMHUIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecST pCED)
Koumaxmmnas paboma, ax.u. 34 34
Jlexrun (JIK) 17 17
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 17 17
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 65 65
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 9 9
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3

OO1m1ast TPYA0EMKOCTh JUCHUILTUHBI « TsDKeNble MeTaJlIbl B OKPYIKAIOIIEH Cpe/ie» COCTABISIET «3% 3a4ETHBIC CAMHUIIBL.
Tabauya 4.2. Buowl yuebnoii pabomul no nepuooam 0c8oeHus 00paz08amenbHOl NPOSPAMMbL 8blCULe20 00PA308aHUS OJIsL OUHO-3A0YHOU (hOpMbL
00yuenus.

Bupg yueoHoii padoThI BCETO, ak.u. CeMecST p(er)
Koumakmmnas paboma, ax.u. 34 34
Jlexun (JIK) 17 17
Jlabopartopusie pabotsi (JIP) 0 0
IMpaktuyeckue/cemunapckue 3anstus (C3) 17 17
Camocmosmenvras paboma 00y4arOwuxcs, ax.u. 74 74
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 0 0
OO0mas TPYI0eMKOCTh THCIHHILTAHBI aK.4. 108 108
3a4.e/l. 3 3




OO01mmast TpyI0eMKOCTh TUCIUTUTHHBI « TsKelble MeTalTbl B OKPYKAIOIIEH Cpe/iey COCTABISET «3) 3aUeTHBIC €AMHHUIIBI.
Tabauya 4.3. Buowi yuebHOU pabomvi no nepuooam 0cC80eHUsl 00pPA308AMENbHOU NPOSPAMMbL 8blCULE20 00PA3068aHUsL OJisl 3A0UHOU PopMbl

00yuenus.
Bun yueOHoii padoThI BCETO, ak.u. CeMeCST pCE)

Koumaxmmnas paboma, ax.u. 8 8
Jlekiuu (JIK) 4 4
Jla6opartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3austust (C3) 4 4
Camocmosmensras paboma oby4arowuxcs, ax.u. 96 96
Koumponw (sx3amen/3auem c oyenkou), ax.u. 4 4
OO6mas TPYA0EeMKOCTh THCIHILTAHBI aK.v. 108 108

3a4.el. 3 3




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvl (MOOYis) no 8udam y4ebHou pabomol

Homep pa3ngena

Hamnr

Paznen 1 Mertaubl a€rkue U Tsokénsie (O
Paznmen 2 Hcropust OTKpPBITHS U IPUMEHEE
Paznmen 3 MeTamionapsl U TSKEIbIE METal
Pazgen 4 TexHorennbsle aHoManuu TM u -

* - 3anonasercs Toiapko o OUHOM dhopme odyuenwust: JIK — nexyuu, JIP — iabopamopnsie pabomoi; C3 —
npaKmuiecKue/CeMunapcrue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneyeHue OUCYUNIUHbL

Tun ayauropun

OcHaleHue ay1uTOpUHU

Cneuunajau3upoBaHHoOe
yueOHOe/1abopaTopHoOe
odopynoBanme, I1O u
MaTepHuaJIbl JI1 0CBOEHUS
AUCHUTLTUHBI
(mpu HEOOXOAUMOCTH)

JlexunonHas

Aynuropus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUTIA, OCHAIICHHAS
KOMIUIEKTOM CIEIUAIN3HPOBAHHON MeOenu;
JIOCKOM (9KpaHOM) U TEXHHYECKUMU
CpeJICTBaMH MYJIbTHMEINA TPE3EHTAIINN.

CemuHapckas

Aynutopus sl IPOBEICHUS 3aHATHI
CEMHUHApPCKOI'0 TUIA, TPYIIIOBBIX U
VHJIMBUIYQJIbHBIX KOHCYJIBTALMM, TEKYIIETO
KOHTpOJIS U IPOMEKYTOYHOU aTTECTALlUH,
OCHAILICHHAS] KOMIUIEKTOM
CreLUaNIU3UpOBaHHON Mebenu 1
TEXHUYECKUMHU CPEICTBAMH MYJIbTUMEINA
IIPE3CHTALIAN.

Jns
CaMOCTOSITEIbHOU
paboTHI

AyauTopus JUIsl CaMOCTOSATETLHON paOOThI
oOyuaromuxcst (MOKET UCTIONB30BaThCS IS
MPOBEACHUS CEMUHAPCKHUX 3aHITHI U
KOHCYJbTAIUH), OCHALIEHHAs: KOMILIEKTOM
CIeIUaTU3UPOBAHHON MeOeH 1
KoMnbroTepami ¢ gocrynoM B OUOC.

* - ayIUTOPHS IJIsI CAMOCTOSATENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIIbHO!

7. YAEBHO-METO/JUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas numepamypa:
1. bepeskun B.1O. Tsoxénbie MeTamibl B OKpyKarolen cpefe: yuebHoe nocoodue. -



Mocksa: PYJIH, 2023. - 113 c.: u.

2. Yepnbix H.A., OBuaperko M.M. Tskénbie METaIIIbI M pAAMOHYKJIUABI B
OmoreorieHo3ax. YueOHoe mocodue.- Mocksa.: Arpokoncant, 2002. - 200 c.
HononnumenvHnasn numepamypa:

1. AnekceeB FO.B. Tsokénbie Mmetanel B arponanamadre. [IMAD PAH, 2008. - 217 c.

2. Bogsaunkuii FO.H. Tsoxénbie u CBEpXTAKETbIE METAIIBl U METAJUIOU/IbI B
3arpsi3HEHHBIX nouBax. [louBeHHbIil uHCTUTYT UM. B.B. Jlokyudaesa, 2009. - 96 c.

3. Ho6pososbckuii B.B. OcHoBbI Onoreoxumun: yueOHuk. M.: U3a. Lleatp Akagemus,
2003. - 397 c.

4. Visano B.B. Dxonorunyeckas reoxumus 35meMenToB. Cripasounuk. / [Tog pen. 3.K.
bypenkosa. M.: Henpa, 1997. - 596 c.

5. Ueptko H.K., Ueptko 3.H. ['e0XUMUS U SKOJOTUSI XUMHUYECKUX JIEMEHTOB. MUHCK:
Wzn. uentp BI'Y, 2008. - 137 c.

Pecypcul ungpopmayuonno-menekommynuxkayuonrot cemu « nmepremy:

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

HAa OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

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

- OBC «YuuBepcurerckas Oubmmoreka onnan» http://www.biblioclub.ru

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

- OBC «KoncynbraHT cryfentay www.studentlibrary.ru

- OBC «Tpounkuit MOCT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DIIEKTPOHHBIN (POH/ TPABOBOM M HOPMATUBHO-TEXHUYECKOWU JJOKYMEHTAIIUU
http://docs.cntd.ru/

- mouckoBas cucrteMa Suaekc https://www.yandex.ru/

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

- pedepatuBHas 6a3a nanubpix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 013 camocmosamenvrol pabomol 00y4arOWUXcs npu
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexiuit no quctuminuHe «Tskenblie MeTasibl B OKpY>Karolei cpee.

* - Bce yueOHO-METOANYECKHE MaTepHalibl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBHUHM € JAEHCTBYIOUM NOpsAKOoM Ha cTpanule aucuuiuinasl B TYHUC!

8. OIIEHOYHBIE MATEPHAJIbI 1 BAJUIBHO-PEUTUHTOBASI CHCTEMA
OLEHUBAHMSI YPOBHSI C®OPMUPOBAHHOCTM KOMIETEHLHUI TIO
JTUCHUIJIMHE

OneHouyHble MaTepuayibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OIeHUBaHUS YpOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (YacTH KOMIIETEHIM) MO0 MTOraM OCBOCHMS UCIUILIMHBI
«TsKenble MeTalsibl B OKpY’Karolllel cpene» mpexacraBieHsl B [IpuiiokeHnn K Hacrosiuen
Paboueii mporpaMMe AUCHUTUINHBL.

* - OM u BPC ¢dopmupyroTcst Ha OCHOBaHUHU TPeOOBAHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOrO akta PY J1H.
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