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Mporpamma y4yebHON AuCUMNANHBI «TsHKenble MeTa/ibl B 3KOCUCTeMax» COCTaB/ieHa
Ha ocHose [OC BIO no HanpasneHuto nogrotoskn wunam 05.03.06 «3konorna u
NpPUPOLONO/b30BaHME >3 YTBEPXKAEHHOIO Npukasom MuHUCTepcTBa 06pa3oBaHMA U Haykum OHP
oT «20» anpena 2016 r. Ne455, 3apernctpmposaHHoro B MwuHuctepctse tocTtuumm OHP ot
01 aBrycta 2016 r. Ne 1436 u «[lonoxeHnsa 06 opraHu3auuMm Yy4debHOro npouecca B
06pa3oBaTe/ibHbIX OpraHM3aUusx BbICLWIEro npogecCnoHansHOro o06pasoBaHMa  [lOHeLKOi
HapogHoli Pecny6nunkun», yTBepXXAEHHOro npnkazom MuHUCTepcTBa 06pa3oBaHMsa U Hayku OHP
«30» okT6ps 2015 r. Ne 750.

Pa3paboTumk:
CT. NpenogasaTtenb Kadeapbl PMU3M0N0rMKN pacTeHWUIA

Mporpamma y4ebHON AMCLUMNAUHBLI YTBEPXKAEHa Ha 3acefaHuy Kageapbl (u3nonormm
pacTeHuiA

Mpotokon Ne 10T "1" ceHTs6ps 2016 T.

3aBeaytolLmnii Kaheapoin pr3nonorun pacTeHui Boiiko M.W.

MporpaMma y4yebHON AMCUMNAUHBI 0400peHa Y4YeOHO-METOAMYECKON KOMMCCUENR
6rvonornyeckoro akynbTeTa

MpoTokon Ne 2 oT “21” okTa6psa 2016 .

Mpeacenatens y4ye6HO-METOANYECKO "
KoMuccuun akynbteTa M, MpokoneHko E.B.



1. O6nacTb NPUMEHEHUSA U MECTO AUCLMNINHBLI B y4e6HOM npoLecce:

OvcunnnunHa «Taxenble MeTan bl B 3KOCUCTEMAX» IKOCUCTEMaX» ABNAETCA BapUaTUBHON
4yacTbld  npoeccMoHanbHOro 6n0Ka  AWCUMNAMH - 06wenpodecCUoHaNbHOW  MOArOTOBKM
CTY[leHTOB Mo HanpasfieHuto noarotoskn 05.03.06 «3Konorma n NpMpoLonosbL30BaHNE.

OvcunnnuHa peanusyeTcs Ha 6uonorvyeckom  akynbtete JOHHY  Kadeppoit
(h13M0N0rnmn pacTeHuii.

OcHoBbIBaeTca Ha 06ase aucumnnuH: [louBoBefeHue, Xumusi, BsegeHne B
CneumnanbHoCTb.

FBNAeTcA OCHOBOW A1 M3YYEHUS AUCLMMNH: OLEHKa BO3LENCTBUA Ha OKPYXAHLLYHO
cpegy, O6uwasa akonorusa, [eo03konormsa, IKONOTMYECKUA MOHUTOPUHT, a TakXe OCBOEHMe
[AAHHOW AWCUMMINHBI  HEOOXO4MMO MpU  MNPOXOXAeHWu 6GakanaBpaMu MNPOU3BOACTBEHHOM
NPakTUKN 1N NOATOTOBKe BbIMYCKHON KBaIMPUKaLMOHHONW paboTbl.

2. HopmaTunBHbIe CCbINKN (MY HE06XOAUMOCT 1)

3. CTpyKTypa gucyumnniamnHbl

OYHas hopma 3ao0yHas hopma o0byyeHus Ha Hase

XapaKTepucTumka y4yebHol 00y4yeHus
ANCLUNINHBI Ha 6a3e
OCO OCoO Cro (yckop.)

. b6akanasp
O6pa3oBaTefibHbIil YpOBEHb

Hanpasnexue noAroTosku 05.03.06 3KONOTMA U NMPUPOAONONL30BAHME

KonunyecTBo cogepxaTenbHblX
mogyneii (Tem) 2(9)
OncumnnnHa 6a30B0i / BapMaTUBHONA

" BapunaTtusHas

yacTu o6pas3oBaTelbHON Nporpammel
®opMbl KOHTPONA Mogy/ibHbIA KOHTPO/b, 3a4eT
KonnmyecTBo 3a4eTHbIX eauHUL, 95
(KpepmToB) ’
Konn4yectso 4acos 90
fof4 NOAroToBKU 2
CemecTp 3
Konu4yecTtso 4acos:
- NEeKLNOHHbIX 16
- NabopaTopHbIX 16
- CaMOCTOATENbHON paboThbl 58
B T.4. MHAMBMAYaNbHOE 3afjaHue

HezenbHOe KONMYeCTBO 4acos, B 5

T.4.ayAUTOPHbIX

OCO - o6uee cpegHee obpasoBaHue
CIO - cpeaHee npodgeccuoHanbHoe o6pasoBaHme

4, OnwucaHue gucyunMnanHbI

Llenb: hopMupoBaHme 1 3aKpenneHne 3HaHUiA U YMeHNUn 0THOCUTENbHO (DU3NUYECKUX U
6VMOre0XUMMUYECKNX CBOMCTB TSHXKE/bIX METANN0B; NCTOYHMKOB MOCTYM/EHNS TSHXKE/bIX METa/10B



Llenb: opmmnpoBaHue 1 3aKpensieHne 3HaHWA N YMEHWIA OTHOCUTENbHO (HU3NYECKUX W
O6MOreoXMMMNYECKNX CBONCTB TAXKENbIX METaN0B; MCTOYHMKOB MOCTYNNEHNA TAXENbIX METaN/0B
B 6uocdepy, 6M0NOrMUYecKOro AeiCTBMA Ha XNBblE OPraHM3Mbl; 3aKOHOMEPHOCTEN MUrpaLun
TSOKENbIX MeTano0B; NyTel pemMmeamnalmy 3arpsisHeHHbIX TEPPUTOPWIA.

3agauun: pgatb CTyJeHTaM TeOpeTUYecKne 3HaHUA 0 COBPEMEHHOM COCTOSIHUM
3arpsA3HeHns NoYBbl TSHKENbIMU MeTannaMmu, 6a3oBble NOHATUA 3KOTOrMYECKOro puUcKa
3arps3HeHNs 3KOCUCTEM TSXKENbIMU MeTaniaMu.

TpeboBaHMS K pesynbTaTaM OCBOEHUA  AMCUMMAUHBL:  [lpouecc  M3yyeHus
AUCUMNNANHBLI  HanpaBfieH Ha (OpMMpPOBaHME 31EMEHTOB CNeAyHLWMX KOMMeTeHUUA B
cootsetcTBun ¢ FOC BIMO no gaHHOMY Hanpas/ieHWI0 NOATOTOBKM (MPOgnI0):

a) 06w ekynbTypHbIX (OK): cnocobHOCTb MCNOMb30BaTb OCHOBbI (HMNOCOMNCKMUX 3HAHWIA
Ana popMnpoBaHUS MUPOBO33peHYecKoi nosmuymm (OK-1); cnoco6HOCTb K camoopraHusaymm u
camoo6paszoBaHuto (OK-5); TrOTOBHOCTb MO/b30BaTbCA OCHOBHbIMKW  MeTOZamMu  3aLluThl
NPOW3BOACTBEHHOIO MepPcoHana 1 HaceneHns OT BO3MOXHbIX NMOCMeACTBMIA aBapuid, KaTacTpod,
CTUXUIHBbIX 6epcTBuii (OK-7);

6) obwenpodeccmoHanbHbix  (OMK): -  BnageHnMe  6a30BbIMUA  3HAHMAMMU
(yHAAMEHTaNbHbIX pa3fenoB (U3MKW, XUMUM K 6uonormm B 06beEMe, HEOOXOAMMOM ANS
OCBOEHMA  (PU3UYECKUX,  XUMUYECKMX U OUONOTMYECKUX  OCHOB  3KOMOTUU U
NPUPOAONONbL30BaHUSA; 3HAHWAMM O COBPEMEHHbIX [MHaMUYeCKUX mnpoueccax B Npupoge wu
TexHoc(epe, O COCTOAHUM reocep 3emnu, 3KONOrUM W 3BoNOLUN Buochepbl, rnodanbHbIX
3KOMOTMYEeCcKNX mnpobremax, a TakKe MeTofdamMu XUMMWUYECKOro aHanusa, otbopa u aHanusa
reosiormMyecknx un  6umonornyeckux npo6, HasBblKaMW  WUAEHTUPUKALUU WU ONUCAHMUSA
OM0N0rMYeckoro pasHoobpasns, €ero OLEHKM COBPEMEHHbIMW MeTOAaMM KOJIMYECTBEHHON
obpaboTkn wuHopmayun (OMK-2); BnageHne npodgecCMOHanNbHO  NPOPUAMPOBAHHBIMU
3HAHMAMM M NPaKTUYeCKUMU HaBblKamMy B O6LLel reofiornu, TeopeTUYecKol U NpakTUYecKoin
reorpagmun, o6ULEM MOYBOBELEHWW W WCMOMb30BAHWEM WX B 06/1aCTM  3KOJIOTUN U
nNpUpPoAONOo/bL30BaHUA (OMK-3); BnajeHue 6a30BbIMM obuwenpodeccmoHanbHbIMK
(obweakonornyecknmm) npeacTaBNeHNs MM O TEOPeTUYEeCKMX OCHOBax o06Lieil 3konorum,
reosKonornmn, 3KONOrnmn YenoBeka, CoLManbHOR 3KONOrUK, 0XpaHbl OKpyXatowel cpeabl (OMK-
4); BnajeHwe 3HaHMAMM 06 OCHOBax YyudyeHuMs 06 aTmocdepe, ruapochepe, 6uochepe wu
nanawadgrtoseaeHun (OMK-5); BnageHne 3HaHUsMM 06 OCHOBax MNPUPOAONO/bL30BaHNUS,
9KOHOMWKM  MPUPOAONOJSIb30BaHUS, YCTOWYMBOTO  Pas3BUTUS, OLEHKM BO3LEWCTBUA  Ha
OKpY>XalLwyo cpedy, NpaBoBbIX OCHOB MPUPOLONO/b30BaHNSA N oXpaHbl OKPYXXaloLLein cpeabl;
CNOCOBGHOCTLIO MOHMMAaTh, U3naraTb W KPUTUYECKU aHanuM3nposaTb 6a30BYH0 MHMOpMaLUi0 B
obnactv akonormm wu npupogononb3osaHud (OMK-6); cnocobHOCTb K MCMONb30BaHUIO
TEOPETUYECKUX 3HaHW B npakTuyeckon peatenbHoct (OMK-7); cnocobHOCTb pellatb
CTaHAapTHble 3ajayn npodeccMoHanbHOlW [eATEeNbHOCTM Ha OCHOBE WHMOPMAaLMOHHON W
onénuorpauyeckorr  KynbTypbl C MPUMEHEHWEM  MHMOPMaLMOHHO-KOMMYHUKaLNOHHbIX
TEXHOJIOTUIA U C Y4eTOM OCHOBHbIX Tpeb0oBaHU MH(pOpMaLMoHHON 6e3onacHocTy (OMK-8);

B) npodeccnoHanbHbix (MK): BnageHme 3HaHUAMM 06 OCHOBAx MOYBOBEAEHMS,
KAUMaToNornn, ruaponorun, naHawapToBeeHns, counanbHO-3KOHOMUYECKOW reorpauum u
kaptorpajgum (MK-1); BnageHuMe 3HaHMAMM B 06MacTM 0OWEro pecypcoBefieHMs K
pervoHanbHoro npupogonons3osaHusa (MK-3); cnocobHOCTb aHanuM3mMpoBaTb rnobanbHble U
pernoHanbHble reonornyeckme npobnembl (MK-4); BnageHwe 3HaHUAMKU B 06nacTu
TEOPETUYECKUX  OCHOB  TEOXUMUM M TeoU3MKU  OKpyXKatolen  cpedbl,  OCHOB
NPUPOAONONb30BaHUA, 3KOHOMWKWM MNPUPOAON0Sb30BaHMA, ycToiumeoro passutua (MK-5);
MPOEKTHO-MPOU3BOACTBEHHAA [EeATE/IbHOCTb: BNafieHWe 3HaHMAMMW 06 OLeHKe BO3[eiCTBUS Ha
OKpY>Kaloly cpefy, MpaBOBbIX OCHOBaX MPUPOAONOAL30BAHUA W OXpaHbl OKpYXatoLel
cpedbl; CNOCOBHOCTbIO M3M1araTb WM KPUTUYECKM aHanm3mpoBaTb 06a30BYH0 MHGMOpMauuio B
obnactn akonormm u npupogononb3osaHus (MK-6); BnageHne MeTofaMu FeOXMMUYECKUX W
reotn3nYecKnx nccneaoBaHnin, 06LEro N re03KoON0OrMYecKoro KaptorpagupoBaHumsa, 06paboTKu,



aHanmsa n CMHTe3a NoJsIeBO 1 NabopaToOPHON Fe03KONOTrMYECKON MH(OpMaL MM U CNOCOBHOCTLIO
NPMMEHATL TeOpeTUYECKMe 3HaHWUA Ha MpakTuke; meTofamu 006paboTKW, aHanmM3a U CUHTe3a
noneBoi W nabopaTOPHOM 3KOMOrMYECKOW WHMOpMaLMM K CNOCOGHOCTbH WCMOMb30BaTh
TeopeTuyeckne 3HaHus Ha npaktuke (MK-7); KOHTPONbHO-PEBM3NOHHAA [AeATe/IbHOCTb:
BNafeHne 3HaHUAMU 06 OCHOBAxX 9KOMOTMYECKOro MOHWTOPUHIA, 3KOIOrMYECKON 3KCMepTussbl,
9KOMOTMYECKOr0 MeHeMKMeHTa W ayauTa, HOPMMPOBAHUA W CHWKEHWS  3arps3HeHuns
OKpY>Kalole cpefbl, OCHOBax TEXHOFEHHbIX CUCTEM W 3konormyeckoro pucka (MK-8);
OpraHu3auMoHHO-yNpaBieHYeckas [AeATeNbHOCTb: BNaZeHMe HaBblKaMu MNIaHUPOBaHUA W©
opraHv3auuy rnoneBblX M KaMepasibHbiX paboT, a Takxe yyacTus B paboTe opraHoB ynpaBieHus
(MK-9);  neparormyeckas  [eATeNbHOCTb:  BNafieHWe  HaBblKamMu  MpenojasaHUs B
obpasoBaTeflbHbIX OpraHu3auuax, npocBeTuTenbCckoil paboTbl (MK-10); Npou3BOACTBEHHO-
TEXHO/MOrnyeckas AeATeNlbHOCTb: BNajeHMe 3HaHWAMU TeOopeTUYEeCKMX OCHOB 3KO0rMYecKoro
MOHUTOPWUHIra, 3KOMOTMYECKON 3KCNepuTu3bl, 3KONIOrMYECKOro MeHe[)KMeHTa W ayfuTa,
HOPMMPOBAHUSA W CHWDKEHWUS 3arpsasHeHUs OKpyXKawweh cpedbl, TEXHOTEHHbIX CUCTEM W
9KOMIOTMYECKOr0  pUCKa, CMOCOBHOCTbID  MPOBOAUTL  3KONIOTMYECKUA  MOHUTOPUHI U
MeponpuaTUa Mo 3alnTe OKpPYXKatolleln cpedbl OT BpeAHbIX BO3JENCTBUIA; OCYLLECTB/EHME
NPOM3BOACTBEHHOr0 3Konornyeckoro koHtponsa (MK-11); snageHne metofamu oT6opa npob
NpoBefeHNs XMMUKO-aHa/IMTUYECKOro aHanun3a BpeAHbIX BblOPOCOB B OKPYXAMOLLYK Cpeay,
reoXMMM4YecKnx nccnegoBaHunii, 06paboTkmn, aHanm3a U CMHTe3a NPOU3BOLCTBEHHON, NOMEBON K
nabopaTOpPHOW 3KOMOTMYECcKOW MHGopMauun, METOAaMUCOCTABEHUA 3KOMOTMYECKUX U
TEXHOTeHHbIX KapT, cbopa, 06paboTKu, cuctemaTusaymm, aHannsa nHpopmayumn, popmMmmposaHus
6a3 [aHHbIX 3arpA3HeHWs OKpyXXawoulel cpefbl, MeTOAamMu OLEeHKM BO3AEACTBMA Ha
OKpPY>Xatolyto cpedy W BbISBEHUA WUCTOYHUKOB, BWAOB U MacwTaboB TEXHOTEHHOro
Bo3gelicteusa (MK-12); BnageHne HaBblKamMy 3KCMyaTauUM OYMUCTHbIX YCTAHOBOK, OYMUCTHbIX
COOPYXeHWU W MNOAUTOHOB, U APYrMX MNPOM3BOLCTBEHHbLIX KOMMJIEKCOB B 06/71aCTV OXpaHbl
OKpy)Xawuelh cpegbl U CHUXEHUA YPOBHA HEraTMBHOrO BO3AEMCTBUSA  XO3SMCTBEHHOM
peatenbHoctn  (MK-13); cnoco6HOCTb MNPOrHO3MPOBaTb TEXHOreHHble KaTacTpobl U KX
nocnefcTBUA, MNaHUPOBATb MEPONpUATUS N0 MPopMNaKTUKe W NIMKBUAALUW NOCNeACTBUIA
9KONOTMYECKNX KaTacTpod, MpuMHMMaTb MPOPMNAKTUYECKME Mepbl AN CHUXEHUSA YPOBHS
onacHocTeli pasnuuHoro Bupga u wmx nocnegctsuin (MK-14); cnoco6HOCTb peann30BbIBaTb
TeXHOM0rMYyeckKne npoLeccbl no nepepaboTke, yTUAN3ALUN N 3aXOPOHEHUIOTBEPAbIX U XUAKNX
OTXO0[0B; OpPraHM30BbIBaTb MPOM3BOACTBO PaboT MO PeKy/NbTUBALUM HAapPYLUEHHbIX 3eMesb, Mo
BOCCTAHOB/IEHUIO HapyLUEeHHbIX arporeocncTeM W CO34aHWI0 KynbTypHbIX naHgwadTos (MK-
15); cnocoBHOCTb OCYLECTBAATb MOHUTOPUHT U KOHTPO/Ab BXOAHbIX AaHHbIX W BbIXOAHbIX
MOTOKOB [/ TEXHONOrNMYeCKMX MNpoLeccoB Ha MPOM3BOACTBAX, KOHTPO/Ab U o0becrnevyeHue
3 (EKTUBHOCTM UCNOMIb30BAHUA ManoOTXOAHbIX TEXHOMOrMA B NPOU3BOACTBE, MNPUMEHATb
pecypcocbeperatowme TexHonorun (MK-16); BnageHue 3HaHUAMU O MNPaABOBbIX OCHOBax
NPUPOAONONbL30BaHMA M OXpaHbl OKpyXatowen cpegbl (MK-17); cnoco6HOCTb KPUTUYECKM
aHann3npoBaTb [LOCTOBEPHYK WH(OpMaLM0 W3 pasfUYHbIX OTpacnein 3KOHOMUKWU B 06/1acTu
aKonorum v npupogonosnb3osaHns (MK-18).

B pesynbTaTte n3yyeHUs y4ebHOM AUCLUUNNNHBI CTYAEHT JOMKEH
3HaTb:

KpaTKyl XapakTepucTuky Hauboniee pacnpoCTpaHEHHbIX B OKpyXatolel cpeje
TSOHKEeNbIX MeTannoB. MpuopmnTeTHbIe 3arpAasHAtoLMe BewiecTa (N0 Knaccugumkaumm AreHTCcTBa
No OXpaHe OKpYXXatoLel cpeabl).

MpupoaHble MCTOYHUKU MOCTYMNEHUA TSHKENbIX MeTannoB B 6uochepy. PoHOBOE
cofepXXaHue TSKeNblX MeTann0B B MPUPOAHbLIX cpedax.

AHTPOMOreHHble UCTOYHMKMN MOCTYNIEHUS TAXKENbIX MeTan0B B NPUPOAHYIO Cpedy.

MeToabl onpeaeneHns TXenblX MeTannoB. OT60p Npo6 NpWM KOHTPOMe 3arps3HeHus
no4yB. ATOMHO-ab6COPOLIMOHHBIA MeTOA ONpeAeneHns THXKeNbIX MeTannos.



MwurpaL oHHbIe Npouecchbl MeTannoB B GuoreoueHo3ax. ®opMbl HaXOXAEHUSA METaN10B
B OuoreoueHo3ax, Ba/oBOe cofepXaHue, Hannunme MOOUbHBLIX (QOpM K Buonoruyeckas
[JOCTYMHOCTb, CMOCOBGHOCTb K KOMMAEeKCO6pa3oBaHMO, 3KCTpakyuto. KoaphuumeHT BOLHON
MUrpauumn, KoapduumeHt akkymynsauum. KosadduumeHT 6MONOrMYECKOro MoraoueHus,
KO3 (hMUNEHT OTHOCUTENIbHOTO MOT/OWEHNSA, aKponeTanbHblil KOIPHUUMEHT. Paabl 3HaYeHWi
KoathumumeHTa 6MONOrMYECKOro NOrnoLLLEHNS METasoB.

CsolicTBa MoYB, BAMAKOLWME HA BMOMOrMYECKY AOCTYMHOCTb MeTasnoB (KOAMYecTBO
OpraHMYyeckoro BellecTBa, (oc(aroB, eMKOCTb KaTMOHHOro o6MeHa, YypoBeHb pH,
rpaHy/ioMeTPUYECKUiA COCTaB, [ApeHax) W MeToAbl WX perynupoBaHus. BroreoxmmMmuyeckue
b6apbepbl.

O6wme acnekTbl TOKCUYHOCTU TAXKENbIX METa/lIoB AN KWBbIX OPraHWM3MOB.
HeobxoguMble 371eMeHTbl M UX PONb B OpPraHM3Me >XMBOTHbIX W pacTeHWil. ECTeCTBEHHble
MeXaHW3Mbl AeTOKCMKaLuK.

BoccTaHOBNEHME 3eMeflb, 3arps3HEHHbIX TSHKENbIMU MeTannamu. PuUnKo-Xxummnyeckme
(ncnonb3oBaHWe COP6GEHTOB Pas3IMYHOW MNPUPOAbI, WU3BECTKOBaHWE W Ap.) M OUOMOrnYeckue
metodbl. MeTogbl uTopemMegnaunn. PacTeHUs -rUnepakKymynaTopbl TSHKENbIX METanios.
MexaHu3mbl  MOOUAM3aLMKN, TOrNIOWEHNA W KOHLEHTPUPOBaAHUS  TSXKENbIX  MeTasioB
pacTeHusiMu. Cpepoobpasytollas pofib KOPHEBON CUCTEMbl pacTeHWid, akccyaaTbl. MuUKpo6Has
TpaHc(hopmaumsa COeAMHEHUIA TSHKeNblX MeTanioB. [lepeMeleHne TSXKeNbIX MeTanoB Mo
NMULLEBLIM Lensam.

YMeTb:

MCNOoMb30BaTh Ha NPaKTUKe MeTOoAbl OnpefesieHNs YCTOMYMBOCTU PACTEHUI K TAXKENbIM
mMeTasinam, MeToAbl OnpefeneHns THKenbix mMetannoB. OT60p NPo6 Npu KOHTPOJe 3arpA3HeHUs
noys. ATOMHO-abCOPOLIMOHHbBIA MeTOA OnpeaeneHns TSHXKeNbiX METanoB.

BnapgeTb:

COBPEMEHHbIMU MeTofaMu OnpejeneHns TAXeblX MeTan0B B NPUPOAHBIX 3KOCUCTEMAX
C UCMONb30BaHWEM CNeLnanbHbIX NPUO0OPOB, YCTAHOBOK 1 060pYyA0BaHUS 00LLErO
NabopaTopHOro HazHayeHWs; HanMcaHUs OTYETOB NO pe3ynbTaTaM NPOBeAeHHbIX HabMAeHWNI
NN 3KCNEepUMEHTOB.

5. Copep)aHue gucumnaHbl 1 GopMbl OpraHusaymm y4ebHOro npotecca
MopsgKoBbINA
HOMEp M Tema

Copgep>kaTeNbHbli MoAgYyNb 1. Tshkenble MeTan/ibl B MPUPOLHOIN cpeje
Tema 1. Kpatkas KpaTkas XxapakTepucTuka Hambosee pacrnpocTpaHeHHbIX B
XapaKTepuCTKa TAXKENbIX  gkpyykatowleit cpede TAXeNbIX MeTannos. MNpMopuTeTHbIE
METannos. 3arpasHaiowme Bewectsa (No Knaccumkaymm AreHTcTea no
OXpaHe OKpY>XatoLLein cpedbl).
Tema 2. INpupogHble MpupoaHbIe NCTOYHUKN NOCTYNEHUA TSHKENbIX METaN/0B B

WCTOYHMKK MOCTYNNeHNA  Guocdepy. POHOBOE COAepKaHME TSXENbIX METanN0B B NPUPOAHbLIX
TSXKENbIX MEeTanN0B B cpepax.

KpaTtkoe cogep>xaHue TemMbl

ouocepy.

Tema 3. AHTPOMNOreHHbIe AHTPOMNOreHHble UCTOYHUKN MOCTYM/IEHUS TAXENbIX METaN/I0B B
NCTOYHUKM NOCTYMNNEHUA NPUPOAHYIO cpeny. Tennosas 3HepreTrka, TPaHCNopT,

TSXKe/bIX MeTasioB B MeTannyprus.

NPUPOAHYIO cpesy.

Tema 4. MeTofbl MeTogbl onpegeneHuns Taxenbix Mmetannos. OT60p npob npu
onpefenieHns TAXeNbIX KOHTpO/Ee 3arpAa3HeHnsa noys. ATOMHO-a6COPOLMOHHbLIA METOZ
MeTannos.. onpeaeneHns THXKenblX MeTannos.

Tema 5. MurpaLnoHHbIe MwurpaunoHHble Npoueccsl MeTanioB B 6uoreoreHosax. ®opmbl
MpoLEeCChl META/INIOB B HaxoXJeHua MeTannoB B 6MoreoLeHo3ax, BasioBoe COAep>KaHue,

6uoreoveHo3ax. Hann4yne MobUnbHbIX opM K Bronornyeckas LOCTYNHOCTb,



Tema 6. KoaghpuumneHThbI
MUTpaLmmn THKENbIX
MeTasnoB

Tema 7. CBoiicTBa NOYB,
B/IMAOLWME Ha
61onornyeckyto
[LOCTYMHOCTb MeTas/ioB

CNOCO6HOCTbL K KOMMeKcobpaszoBaHUIO, aKCTPaKLUA.
KoadhmumneHT BOgHOW MUrpaLun, KOIGHOULNEHT aKKyMYNsaLuu.
KoahuuymeHT 6MOIOrMYeCcKOro NornoLweHuns, KoaphuumeHT
OTHOCUTE/IbHOTO MOr/IOLWeHNs, akponeTa/bHbI KO3(M(ULMEHT.
Psaabl 3HaYeHW KoahpurumeHTa 6UONOrMYECKOro NOrnoLWeHNs
MeTansios.

CsoiicTBa NoYB, BAMAOLLME HA 6MONOrNYECKYIO LOCTYMHOCTb
MeTasnoB (KO/JIMYECTBO OPraHMYecKoro BellecTsa, pocparos,
eMKOCTb KaTUOHHOT0 06MeHa, ypoBeHb pH, rpaHynoMeTpuyeckuii
COCTaB, ApeHax) U MeTOAbl UX perynnposaHuns. buoreoxummyeckue
6apbepbl.

Co,qep>+<aTeanb||7| Moaynb 2. TOKCUYHOCTb TAXE/bIX MeTasl/IoB A/IA XXUBbIX opraHM3mMoB

Tema 1. O6uMe acneKThl
TOKCMYHOCTU TSXKENbIX
METaNINOoB ANA XUBbIX
OpraHM3MosB.

Tema 2. BoccTaHoB/IeHNE
3eMefb, 3arpsA3HEHHbIX
TAXKENbIMU MeTannamu.

HasBaHue mopgyneli
nTem

O6LMe acneKTbl TOKCUYHOCTY TSKENbIX METANIOB AN XKUBbLIX
OpraHu3moB. Heo6XxoauMble 31eMeHTbI U UX POJib B OpPraHn3me
XVUBOTHbIX U PacTeHWiA. ECTeCTBEHHbIE MEXaHN3Mbl AeTOKCUKALUN.

BoccTaHOBNMEHME 3eMeNb, 3arps3HEHHbIX TSHXXENbIMWU MeTaNaMu.

P un3nko-xmmnyeckne (MCNONb30BaHNE COPOEHTOB PA3/TNYHON
NpMpoAbl, N3BECTKOBaHWE M Ap.) 1 6UONOrnYecKne MeToapbl.
MeTogbl uTopemeanaymn. PacTeHuns - rmnepakkymynsaTopsi
TSXKENbIX MeTannoB. MexaHn3mbl MOGMAN3aL MW, NOT/IOWEHNS U
KOHLEHTPUPOBAHUS TSHXKENbIX METaN/10B PaCTEHUAMMU.
Cpefoobpasytollas ponb KOPHEBOW CUCTEMbI pacTeHWIA, 3KCCyAaThl.
MuKpo6Hast TpaHC(opMaL s COeANHEHNI TAXKENbIX METan0B.
MepemMeLleHmne TSHKEeNbIX METaNI0B MO MULLEBLIM LensMm.

TemaTuyeckuin nnaH
Konnyectso 4acos
O4YHas opma 3a04Has opma Ha 6ase
OCO
B TOM 4umcne B TOM yucne

BCEro neKk nab WHO  c.p.c. BCero neKk nab wuHA c.p.c

1

3 4 5 6 7 8 9 10 u

CopepxaTenbHbliA Moy b 1. Taxenble MeTan bl B M pUPOAHOIA cpee

Tema 1. KpaTkas
XapakKTepucTumka
TAXKEeNbIX MeTasn/os.

Tema 2. MMpupogHble
NCTOYHUKM
MocTyneHns
TAXKENbIX MeTannoB B
o6unochepy.

Tema 3.
AHTpOMOreHHbIe
NCTOYHUKN
MoCTynfeHns
TAXKEeNbIX MeTasnoB B
NpUPoOAHYto cpedy.
Tema 4. MeTogbl
onpegeneHns
TAXKEeNbIX MeTan/os.

2 2 8
1 1 6
10 1 1 8
10 2 2 6



Tewma 5.
MwurpaynoHHble
npoweccbl MeTasnnos
B 6MOreoLeHo3ax.
Tema 6.
KoathhnymeHTsl
MUTPaLUmN TSKeNbIX
MeTans10B
Tema 7. CBoiicTBa
nouys, BAUAKOLLME HA
6MONOrMYECKYIH0 10
LOCTYMHOCTb
MeTan10B
Bcero no
cojep>xaTtesibHOMY 70
moaynto 1

10

10

12

2 6
2 6
2 6
12 46

CogepxaTenbHblii MofyNb 2. TOKCMYHOCTb TSXKeNbIX METaNN0B AN XUBbIX

Tema 1. Obuwme
acnekKTbl
TOKCUYHOCTU
TAXENbIX MeTannos
[NS XMBbIX
OpraHn3mMosB.
Tema 2.
BoccTtaHoBneHue
3emMerib,
3arpsA3HEHHbIX
TAXKENbIMU
meTannamu,
Bcero no
cofep)kaTtefibHOMY 20
MOZY/H0 2
Bcero yacos 90

10

10

16

OpraHu3MoB
2 6
2 6
4 12
16 58

6. TeMbl CEMUHAPCKUX 3aHATUIA - y4eBHbIM NaHOM He MpesyCMOTPEHO
7. TeMbl NPAKTUYECKMNX 3aHATUI - y4eOHbIM NNaHOM HEe NPeAyCMOTPEHO

No HasBaHue TeMbl
CopepxxaTenbHbli moaynb 1
1 HopmupoBaHue cofepXXaHUs TSXeNbIX MeTan 0B B KOpMax u
NPOAYKLMU XXUBOTHOBOACTBA.
2 Mpo600T6Op TAXENbIX METaN/10B B 0cafKaxX. [Mpo6ooT60p pTYTH B
ocafikax v B BO3JyXe.
3 MeToA ABOHON amanbraMaLuu.

TN

8. Tembl NabopaTopHbIX 3aHATUN

Mpo6ooTbop NpY KOHTPOSE 3arpsa3HeHns nous.

5 OT60p Npo6 C Lenblo KOHTPOA cogepkaHma TM.

Kon-Bo yacoB
[HEBH. 3804H.
(hopma thopma

N



6 OnpegeneHune hopm HaxoxaeHus TM B nouBe. 1

7 Mpo600T6OP pacTeHuiA. 2
CogepxxaTenbHbln MOAYb 2
8 MoKpoe 1 cyxoe 030/ieHMe. 2
9 ATOMHO-abCcop6LMOHHbIN MeToA onpeaeneHns TM. 2
Bcero vacos 16

9. CamocTosiTeNnbHasn paboTa

Ne Bug camocToaTenbHON paboTl K-B0 4yacos

n/n

1 M3yyeHre TeopeTUYecKoro marepmana K BbINOMHEHWNIO 17
nabopaTtopHbIX 3aHATUIA, NOATOTOBKA K 3alMTe nabopaTopHbIX paboT

2. MpopaboTka NEKLMOHHOI0 maTepuana n NoAroToBKa K Mo4y1bHOMY 15
KOHTPOO

3. O630p NepnoanYecKnX n3faHuii n canTos NHTepHeTa, HanucaHme 14
pedepata nnn oopmieHne npeseHTaLmnm

4. MoAroToBka K 3awuTe peepara 12

Bcero: 58

10. MHanBMayanbHble 3ajaHna NporpaMmoi He npegycmaTpuBaroTcs

11. KOHTpO/IbHble BONPOCbl K NPOMEXYTOYHOW aTTecTauun (Bonpocbl K MK)

1. Kpatkas xapakTepucTuka Hambosiee pacrnpoCTpaHEeHHbIX B OKpyXawouen cpege
TSXKEeNbIX MeTas/ios.

2. MpupogHble UCTOYHUKKN NOCTYMNIEHNA TAXENbIX MeTannos B 6uocgepy.

3. ®OHOBOE coflepXKaHue THKeNbIX MeTanN10B B NPUPOLHbIX cpefax.

4. AHTPONOreHHble MCTOUYHUKN NOCTYNNEHUA TAXKENbIX METan/ioB B NMPUPOLHYIO Cpeay.
TennoBas aHepreTuka, TPAHCNOPT, METaNNyprus.

5. MeTofbl onpefeneHna TAXesbiX MeTasos.

6. MurpaLoHHble npoLeccbl MeTan0B B 6MOreoLeHo3ax.

7. ®OopMbl HaxO0XAeHWs MeTanoB B GuMoOreoueHo3ax, BasoBOe COAEPXKaHue, Hanuuue
MOOUNbHBLIX (GOopM W Buonorvyeckas AOCTYMHOCTb, CMOCOOHOCTb K KOMM/IEKCOOPA30BaHMIO,
IKCTpaKLm4.

8. KoathuumeHT BOAHOW mMurpauum, KoshuumeHT akkymynsauun. KoapduumeHt
610N10rMYecKoro nornoweHns, Kos@PULMEHT OTHOCUTENIbHOrO MOT/OWEHUS, aKpomneTasbHbIi
KO3(h(PULMEHT.

9. CsolicTBa Moys, BAUAKOLLME HA OMONOrNYECKY LOCTYNHOCTb MeTan0B (KOAMYecTBo
OpraHM4yeckoro BeulecTBa, (hoc¢aTtoB, €MKOCTb KaTMOHHOro o6MeHa, YypoBeHb pH,
rpaHy/IoOMeTPUYECKNIA COCTaB, APeHaXx) Y MeTOAbl UX pPerynpoBaHus.

10. Buoreoxnmmyeckne 6apbepsl.

11. O6uwime acnekTbl TOKCUYHOCTU TSXKENbIX MeTan/ioB A1 >XUBbIX OPraHWU3MoB.
Heo6xoAnMble 3/M€MEHTbl U WX PONb B OpPraHM3Me >XWUBOTHbIX WM pacTeHWin. ECTeCTBEHHble
MeXaHU3Mbl eTOKCUKaLUN.

12. BoccTaHOB/IEHUE 3eMeflb, 3arpA3HEHHbIX TAXENbIMU MeTannamu.

13. ®un3nKo-xummyeckme  (UCNonb3oBaHWEe  COPOEHTOB  Pas3IMYHOW  NPUPOAbI,
N3BeCTKOBaHMe 1 Ap.) 1 6uonornyeckne metoasl. Metoabl puTopemeamnaLlmn.

14. PacTeHUs - TUNEPaAKKYMYNATOPbl TAXeNblX MeTanioB. MexaHu3Mbl mMobunmsauum,
NOrNOWEHNA N KOHLEHTPUPOBaAHNS TAXeENbIX MeTannoB pacteHusMn. Cpegoobpasytowias posb
KOPHEBOW CUCTEMbI pacTeHWUin, akccyfatbl. MuUkKpobHasa TpaHcopmauma CoOeAUHEHWNA THXKEeNbIX
MeTannoB. MNepemeLyeHne TAXENbIX METaNN0B MO MULLEBLIM LEMAM.

12. O6pasel, IK3aMeHaLMOHHOTO 6uieTa —1POrpamMmmoit He NPeayCMOTPEHO



13. O6pa3seL, TeCTOBOro 3agaHuns
14. Kputepuun oueHnBaHUA

BbinonHeHne 1 3auuTta nabopaTopHbIX paboT - 506
MogynbHbI KOHTPOb (CoaepKaTenbHblil Mmogynb 1) - 256
MogynbHbI KOH rponb (Coaep)KaTenbHblii Moy b 2) - 256
Bcero no Bcem Bugam geatesibHocTn - 1006

O""eHKaU”O 100- OueHKa No rocyAapCTBEHHOW LIKane Ouerka no
6annbHON WwKane, no Likane o rocyfapCTBeHHO
. (sKk3ameH, angdepeHLNpoBaHHbIN N
KOTOpas AencTBYeT B ECTS 3auer) N WKane
JoHHY (3aueT)
90-100 A 5 (0TnnyHO) 3a4TeHo
80-89 B 4 (xopowo) 3a4TEHO
75-79 C 4 (xopowo) 3a4TeHo
70-74 D 3 (YyA0BNEeTBOPUTESBHO) 334TEHO
60-69 E 3 (yLOBMeTBOPUTE/IbHO) 3a4TeHO
35-59 FX 2 (Hey,u,oaneTBopMTeanvo) He 3a4TEeHO
C BO3MOXXHOCTbIO MOBTOPHOM cayn
2 (HeyOBNETBOPUTENLHO)
0-34 = C BO3MOXXHOCTbO NOBTOPHOM cfaun He 334TEHO

npu ycnoBsum o06s3aTenbHOro Habopa
LOMONHUTENbHbLIX 6anioB

15. MaTepunanbHO-TEXHMUYECKOE 0becneyeHme y4ebHOro npouecca
PeakTuBbl, XuMMWU4yeckas nabopatopHas nocyfja, MyNbTUMeAuiiHOe 060pyJOBaHueE;
MUKPOCKONbI; TepMoc!aTbl, XOMOAWNbHWK; Nyna;, npeAMeTHble W MOKPOBHble CTEKNa,;
npenapoBanbHble  WUrMbl;  KpacuTenu, CNWPTOBKMW;  PEAKTWBbl;  CTEKNSHHble  ManouyKMu,
(hunbTpoBanbHaa bymara; oTomMarepuansl.

16. PekomeH0BaHHada nutepartypa
OcHoBHa#

1. MycieHKO M.M. ®wonons pocnun: Wapyy. ana ctya. 6ton. cneu. Bysls / M.M.
MycieHKO. - 2-re Bug. - K.: Jinbwb, 2005. - 807 c. (51 3k3.)

2. MeTogmuw BKa3lBKM Ta KOHTPO/bLW MNUTaHMA 3 AucCuMnawm "AHTPONOreHHWA
BNAMB Ha poskwnga". Y. 1 / [aBT.-yknagd.: H.B. Bukoscbka, 1.HO. Apesagse];
[oHeubkunii Hau. yH-T, Kadegpa !3nkn HeplBHOBaXXHUX MpoleaB, MeTPONOrn Ta
eKonoru. - floHeubk : JoHHY, 2014. - 20 c. (5 3K3.)

3. Apyros HO.C. AHann3 3arps3HEHHON NOYBbI M OMACHbLIX 0TXOA0B: NpakT. pyK. / FO.C.
Opyros, A.A. PoanH. - M.: BuHowm. f1a6. 3HaHuiA, 2007. - 424 c. (3 3K3.)

4. MwuHeeB B. . Arpoxumusa: y4yebHUK And CTYAEHTOB BYy30B, OOyvaroLMXca Mo
HanpasneHunto 510700 "MMousoBefeHune™ u cneymansHocT 013000 "lMoysoBeneHme"
/ B.I'. MuHeeB; MOCKOBCKWi1 roc. yH-T uM. M.B. JTomoHocoBa. - 3-e n3ga. - MockBa:
M3a-80 Mock. yH-Ta: Hayka, 2006. - 719 c. (2 9k3.)

5. BoasHuukuin HO.H. Tsaxenble MeTannbl W MeTannoumiabl B nouyBax / HO.H.
BoasaHuukuii; Poc. akaf. c.-x. Hayk, MouBeH. nH-T M. B.B. [lokydaeBa. - MockBa:
MoyBeHHbIA MHCTUTYT, 2008. - 164 c. (1 3k3.)

6. Baxi MeTann: HagXOIXXEHHA B FPYHTWU, TpPaHC/OKals y poc/iMHax Ta eKononyHa
He6e3neka / B.M. puiiko Ta w.; HautoHanbHa akaj. Hayk Ykpawu, Kpnopl3bkuii



60oTaH. caf: YKpawcbKe T-BO FPYHTO3HaBUIB Ta arpCclWMLIB; YKpalcCbKe T-BO
th13t0n10nB pocnuH. - JoHeubk: AoHbac, 2012. - 303 c. (1 3K3.)

JononHuTtenoHas

1. MeTtoanyH) BKa3!BKM [0 BUKOHAHHA nabopatopHux po6iT i3 cneukypcy "disionoris
CTiftkOCTi pocnun™ / [Cknas: HO.I. Mpuceacbkuin]; OoHeu, Hay. YH-T. - [OHeLbK:
LOoHHY, 2005. - 35 c. (5 3K3.)

2. KnumeHko M.O. EKONoMNsi MKbKUX CUCTEM : LUAPYYHUK ANS WATOTOBKK GakanaBpls
Hanpamy 6.040106 "Ekosnonsd, OXOpoHa HaBKOMMWIHLOIO Ccepejosuwia Ta
36anaHcoBaHe npupogokopucTtyBaHHs" / M.O. KnumeHko, KO.B. Muannenko, O.C.
Mopos. - XepcoH: Onabnntoc, 2010. - 292 c¢. (1 3K3.)

3. Bogauuukmin KO.H. Okcnpgbl mapradya B noysax / KO.H. BogaHuukuii; Poc. akag. c.-
X. Hayk, [lous, uH-T um. B.B. [oky4aeBa. - Mocksa: [loyB, uH-T um™m. B.B.
JokyuyaeBa. 2005. - 95 c. (1 3k3.)

4. BopgaHuukuin HO.H. CoeauHeHusa >xenesa M WX ponb B oxpaHe nous / HO. H.
BoasHuukuii; Poc. akaf. c.-x. Hayk, lMous, nH-T uMm. B.B. [dokyuyaeBa. - Mockga:
MHY MouBeHHbI MHCTUTYT Poccenbxo3akagemuu, 2010. - 282 c. (1 3K3.)

17. NHdopMaLnoHHbIEe pecypchbl
1. http://uk.wiki,7edia.org/wiki/

Pabouass nporpamMma paccMOTpeHa W rMepeyTBepXAeHa Ha 3acefaHun Kadegpbl 6e3
n3meHeHui Ha 20|14 rog. MpoTokon 3acefaHns kadenpsl Ne 1 0165. Qg

3aB.kaeapoli (Boiko M.WN.).

Pabouyas nporpamma paccMoTpeHa W nepeyTBepXfAeHa Ha 3acefaHun Kaegpbl 6e3
n3vMeHeHunii Ha 20  rog. MNpoTokon 3acegaHns kadeapbl No 0T .

3aB.Katheapoli (Boitko M.N.).

Paboyas nporpamMMa paccmMoTpeHa W MepeyTBepXfAeHa Ha 3acefaHuun Kadgeapbl 6e3
n3MeHeHunin Ha 20 roa. MNMpoTokon 3acegaHns Kadeapbl No 0T

3aB.Kaeapoli (Boiiko M.N.).
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