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1 Hean nucuuminHbl (MOaYJIs1):

dopMHUpOBAaHUE Yy ACIUPAHTOB 3HAHUN O XMMHUYECKUX SJIEMEHTax, UX paclpeelieHuu |
MUTPAIMU B PA3IMYHBIX reocdepax 3emiiv, 3aKOHOMEPHOCTSIX TMOBEJCHUS B T€OJIOTHYECKUX U
TEXHOTCHHBIX  CpelaX, ONpPEeNeNSIOIUX COBPEMEHHBIM XUMHUYECKUH  00muK  3emiw,
OXapaKTepU30BaTh WCTOYHWUKH 3arps3HEHUS W 3arps3HSIONINC BEIIeCTBA IPH O00pa30BaHUU
pa3IMYHBIX BUJOB FTEOXUMUYECKIX aHOMAIIUH B pa3NIUYHBIX JTaHAIA(TaX.

3amauM AU CHUIIMHBI:

- UBJOXKUTh OCHOBHBIC NPUHIHUIIBI PACHPOCTPAHEHHOCTH, PACHPEICICHUS, MUTPAIIH
XUMHUYECKHUX AJIEMEHTOB M X U30TOMOB B Treocdepax 3emiin u Apyrux oopasoBanuii BeeneHHoi;

- JaTh TpeACTaBlIeHHE O (PU3MYECKHMX M XUMHUYECKUX 3aKOHOMEPHOCTSIX TOBEICHHUS
HJIEMEHTOB B T€0JOTUYECKUX U TEXHOTCHHBIX CPEIax;

- O3HAKOMHTH C COBPEMEHHBIMU (PU3UUECKUMHU U XMMHUYECKUMU METOJAMU OMpPEICICHUS
2JIEMEHTOB B Pa3lIMYHBIX reocdepax, HAYUINTh aHATU3UPOBATh U MUCIOJIB30BATh T€OXHUMHUCCKUC
JMaHHBbIe i1 pa3pabOTKU MNPUPOJOOXPAHHBIX MEPOMPHUITHA U TEXHOJOTHH, pelleHus
HKOJOTHYECKUX TTPOOIIEM MPH BBISBICHUH TEXHOTCHHBIX T€OXUMUYECKUX aHOMAJIHH.

2 MecTo qucuumiannbl (MoayJsi) B crpykrype OIIOIT

[Tporpamma mucuurmuiMHbl  (Moayns) «l'eoxumus»  sBiseTcss 00sA3aTENBbHOM  JUIs
BapMaTUBHOMN YacTH MPOrpamMMbl MOATOTOBKH acUPAHTOB 1O Hay4uHOU cnenuansHocTh 03.02.08
Okonorus.

JucnunnuHa gaer cTyAeHTaM 0a30Bbleé  CBEIEHUS O XMMHYECKHUX DJIEMEHTaXx,
pacrpoCTpaHEHHOCTH, paclpeieleHnd W MHUIPalud B Pa3dUYHBIX reocdepax 3emi,
¢usznyeckue M XUMHYECKHE 3aKOHOMEPHOCTH IIOBEACHMS AJIEMEHTOB B TEOJIOTUYECKUX U
TEXHOTEHHBIX Cpeax, BEAYUIMX K KOHIEHTpAalUUu WM paccesHuto, (HOpMUPOBAHHIO TOPHBIX
OpoJ, W MHHEPAJIOB, MECTOPOKJICHUN ITOJIE3HBIX MCKOINAEMBIX B TOPHBIX NOpPOAAX, PyHax,
MUHEpajax, I0YBaX, KUBBIX OPraHU3Max, TEXHOTCHHBIX cHUcTeMax. /luciuruinaa HanpasiieHa Ha
O3HAKOMJICHHE C IIHPOKUM CIIEKTPOM COBPEMEHHBIX (U3MYECKHX M (U3NKO-XUMHUYECKUX
METOJIOB OIPEACICHUS COICPKAHUS U COCTOSHHUS DJIEMEHTOB B MHUHEDPAJIbHOM, IKHIKOM,
ra3o00pa3HOM U JKMBOM BellecTBE. ACIUPAHTHI JJOJDKHBI 3HATh OCHOBHBIE MIPHHLIUIIBI TEOXUMUH,
TEPMMHBI JHCLHUIUIMHBI, IPEICTABIATh XMMHUYECKHE IPOLIECCHI, NMPOTEKAIOIINAE B Pa3IMYHBIX
reocdepax 3emid, BIaJeTh HaBBIKAMH PEKOMEHIYEMbIX METOJUK aHAIW3a Ui ONpeesCHHS
JJIEMEHTOB B Pa3iIUYHBIX CPElaxX, aHAJIM3UPOBATh U UCIOJIb30BaTh FT€OXUMUYECKUE JaHHBIC TIPU
pa3paboTke MPUPOJOOXPAHHBIX MEPONPHUIATUN U TEXHOJOTHHA B 00JACTH OXPaHBl OKPYKAIOLICH
cpensbl. ['eoxuMus okpyxarolei cpesibl TECHO CBA3aHA C TAKUMM YYEOHBIMU JAUCLUILUIMHAM KaK
«Okonorus», «[IpoMbliieHHas 3KOI0TUN, «XUMHSI OKPYIKAIOLIEH CpeabD».

3 TpeOGoBaHus K pe3yJbTaTaM OCBOEHHS JUCHMILUIUHBI (MOTYJIA)

[Ipouecc n3ydyenust AMCUUIUINHBL «I'€0XUMHUs» HAmpaBlieH Ha POPMHUPOBAHUE CIIETYIOIINX
yauBepcanbHbiX  (YK), oOmenpodeccuonansusix (OIIK) u  mpodeccuonansupix  (I1K)
KOMIETECHIINHN:

YK-1, ciocoGHOCTh K KPUTHUECKOMY aHAIM3Y U OILICHKE COBPEMEHHBIX Hay4YHbIX
JOCTHKEHHH, TeHEPUPOBAHUIO HOBBIX UAEH MPH PEIICHUN UCCIE0BATENLCKUX U MPAKTUYECKUX
3aja4, B TOM YHUCJIE B MEXIUCIUILTUHAPHBIX 00J1acTsX;

VYK-3, TOTOBHOCTh Y4aCTBOBaTh B pa0OTE POCCUICKUX U MEXKTYHAPOIHBIX
UCCIIEI0BATEIBCKUX KOJIJIEKTHBOB TI0 PELICHUIO HAYYHBIX U HAy4YHO-00pa30BaTENIbHBIX 3a/1a4;

OIIK-1, crtocoOHOCTh CAMOCTOSITEIBHO OCYIIIECTBIISATh HAYYHO-UCCIIEI0BATEIIBCKY IO
JeSITeIbHOCTh B COOTBETCTBYIOIIEH MpodecCHoHaNbHOM 007aCTH ¢ UCTIOIB30BAHUEM
COBPEMEHHBIX METOJIOB MCCIIE0BAaHUS U HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIi;

OIIK-2, roToBHOCTb K NPENOJABATENbCKON JEATEIBHOCTH 110 OCHOBHBIM
00pa3oBaTeNbHBIM ITPOrpaMMaM BBICIIETO 00pa30BaHMS.

[1K-1, cnocoOHOCTBIO BBINOJHATH OTAETBHBIC 33JaHUS MO MPOBEACHUIO HAYYHBIX
UCCJIEIOBaHUM U 00eCTIeYeHHIO MPAKTUYECKOTO UCIIOIb30BAHUSI PE3YIbTaTOB HHTEIUIEKTYaIbHOU
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JESATENIbBHOCTH B 00JIACTH HUCCJIEIOBaHUS CTPYKTYpbl U (DYHKIMOHUPOBAHUS JKUBBIX CHCTEM
(momynsAnui, COOOIIECTB, JKOCHCTEM) B TPOCTPAHCTBE U BPEMEHH B €CTECTBEHHBIX U
HN3MCHCHHBIX YCJIOBCKOM YCIIOBUSX;

[1K-2, rotoBHOCTHIO (OPMHUPOBATH MPEUIOKEHHUS K ITUIaHYy HAy4YHOM JESTENbHOCTH U
MPOEKTOB B OOJIACTSAX HWCCIEAOBAHUN CIHEIMUAIBHOCTH OKOJOTHS C Y4eTOM OOBEKTOB
UCCIIETOBaHM HayK O 3eMIIe;

[IK-3, cmocoOHOCTRIO (OopMyNIHpOBaTH MPOOJIIEMYy HAYYHOTO HCCICAOBAHHS B
COOTBETCTBUU C COBPEMEHHBIMHU TOCTIKEHUSMHU B 00JACTSIX HCCIEIOBAaHUM CHENMaTbHOCTU
DKonoruss ¢ y4eroM OOBEKTOB WCCIENOBaHHMA HayK O 3emiie; 0000maTh W TPOJIBUTATH
MOJyYeHHBIE PE3YyJbTaThl COOCTBEHHON MHTEJUICKTYalIbHON [EATENBHOCTH B BHUAEC HAYUYHBIX
nyONUKanWi U BEICTYTUICHH HA HATMOHAIBHBIX M MEXTyHAPOIHBIX KOH(PEPEHITHSIX.

B pe3ynbraTe 0CBOEHUS NUCUUIUIMHBI ACTIUPAHT JIOJIKEH:

3namo:

- LIEIM U 3a/a4ydl TeOXMMHUH, CBONMCTBA XMMHYECKUX 3JIEMEHTOB, MX paclpeiesieHUue U
MUTpaLKU B pa3IMyHbIX reocepax 3emiy;

- 3aKOHOMEPHOCTH MOBEJCHUS B I€0JIOTUYECKUX U TEXHOTEHHBIX CPENaX, OMPEIeIIomnX
COBPEMEHHBIH XUMHUYECKHI 00IMK 3emMiy;

- KITApKOBBIH cocTaB IUTOChEphl, THIpOCchEphl, aTMOChephl U Onochepsr;

- 3aKOHOMEPHOCTH (POPMUPOBAHMS IPUPOHBIX U TEXHOT'€HHBIX JJaHAIIA(TOB;

- BUJIbl MUTPALIMA XUMHUYECKUX 3JIEMEHTOB;

- BaKHEHIIMEe OMOr€0XUMUUECKUE IIUKJIBL;

- OCHOBHBIE T€0XUMUYECKUE METOIbI aHAIN3a OKPY KaAIOILEH cpebl;

- IPUKJIQJHOE 3HAYCHUE T€OXUMUH OKPYKAIOLIEH Cpe/ibl U T€OXUMUH JTaHAmadTa;

- HOpMaTHUBHO-TIpaBoBble TOKYMEHTbI, [ OCTHLI.

Ymemon:

- TNPUMEHATh TEOPETUYECKUE 3HAHMS, IOJIYUYEHHBbIE NPU HM3YyUYEHUU JUCLUIUIMHBI Ha
NPaKTUKE;

- AHaJIM3UpPOBaTh M  JOCTOBEPHO HMHTEPIPETUPOBATh JaHHBIE T'€OXMMHUYECKUX
HCCIICIOBAHMII;

- QHAJIM3UPOBATH B3aMMOCBS3b MEXAY JKUBBIMU OpPraHU3MaMH U JPYTMMHU KOMIIOHEHTaMH
OKPYXaIOIIEH Cpeibl C FEOXUMUYECKON TOUKHU 3PECHMUS;

- UCTOJIb30BATh JIAHHBIE CUCTEMATUYECKUX HAOJIOJCHUN 32 COCTOSHUEM OTIENIBHBIX Cpell
JUI IPOTHO3MPOBAHUS COCTOSIHUS OKPY’KalOIIEH Cpesibl U €€ KOMIIOHEHTOB;

- IPOBOJUTH FT€OXUMHUYECKOE KAPTUPOBAHUE U PAalOHUPOBAHMUE;

- WCHOJb30BATh TE€OXMMHUYECKHE JaHHble I Pa3pabOTKM  MPHUPOJIOOXPAHHBIX
MEPOIPUATUN OKPYKAIOLIEH CPENbL;

- &aBaTh OOOCHOBAHHYIO OIICHKY CYIIECTBYIOIICH WM TJIAHUPYEMOW XO35SHCTBEHHOU
NESITENIbHOCTH;

- KapTUpOBaTb MECTHOCTb II0 CTEMEHM OMNACHOIO 3arpsi3HEHMs, BbIPAOATHIBATH
PEKOMEHAALNH.

Bnaoems:

- METOJaMH T€OXMMMUYECKOIO MCCIEAOBAHNUA KOMIIOHEHTOB OKpY)KAIOIIEH IPUPOIHOM
Cpelbl;

- MeToJjaMH 00pabOTKM aHaM3a M CUHTE3a FreOXMMUYEeCKOi HH(opMaIumy;

- COBPEMEHHBIMU METOJIMKAMHU I€OXMMUYECKON OLIEHKH KaueCTBa OKPY KAIOLICH YeIoBeKa
Cpellbl;

- HaBBIKAMHU PACY€TOB Pa3IMYHBIX FEOXUMUYECKHX ITOKa3aTelleH;

- cocOOHOCTHIO K 0000IIEHUIO, aHAIN3Y, BOCIPUATHIO TCOXUMHYECKON HHPOPMALIUY;

- CIIOCOOHOCTBIO JIOTUYECKH apryMEHTHUPOBAHO MPEICTABIATh HAay4dHbIE PE3YyJbTAaThl O
TeOXUMUYECKUX OCOOCHHOCTSX TEXHOT'€HHBIX JTaHAIA(TOB;



- HaBbIKAMH OOCYXICHMSI TYyTEW pEIIeHUS SKOJIOTHUYECKUX TMpoO0JIeM, CBS3aHHBIX C
BMEILIATEILCTBOM B IIPUPOHBIE T€OXUMHUYECKUE MTPOLIECCHI;

- OCHOBHBIMH METOJaMH OTOOp 00pa3IoB, XUMHUYECKOTO aHaJIn3a B Pa3IUYHBIX 00BEKTaxX
OKpyXaromiei cpeasl cpenbl ( Bo3ayX, aTMoc(epHbIe OCaaKH, MOBEPXHOCTHBIE, MOA3EMHbBIC
BOJIbI, TIOYBA);

- HaBbIKaMH pPa0OTBHI C COBPEMEHHBIMU NpuOOpaMu, JaOOpaTOpPHBIM O0OpPYAOBAaHUEM,
pUKIagHbIMK porpamMmamiu 11K.

4 O0beM TUCHHUILVINHBI (MOAYJIs1) M BUABI Y4eOHOI padoThI

Buj yue6Hoii padoThl Bcero yacos Kype
/ 3a4eTHBIX 1
eTMHHUIL

AyauTopHBIe 3aHATHS (BCEro) 46/1,28 46/1,28
B ToMm uncie:
Jlexuuu 22/0,6 22/0,6
[TpakTHdecKue 3aHsITHS 24/0,67 24/0,67
CamocTosiTesibHasi padoTa (Bcero) 60/1,67 60/1,67
[ToaroToBka K TEKymeMy KOHTPOJIIO W IPOMEKYTOUHOW aTTeCTAIlUU 60/1,67 60/1,67
IIpome:xxyTouHasi arTecTanus (3a4er) 2/0,06 2/0,06
OO0m1as TpyJI0€eMKOCTh qacChl 108 108

3a4ETHLIE €TUHUIIBI 3 3

5 Conep:kanune TUCHUNIHMHBI (MOIYJIA)

5.1 Conep:xaHue pa3/iesioB U TeM JUCHHUILIMHBI (MOLYJIs1)

Tema 1 Ilpeamer, 3aaqa4u, MeToabl reoxumMuu. [Ipeamer, o0beKT, 1eIH, 33Ja41, METO/IbI
TEOXUMHUH OKpY’Karolled cpeabl. MecTo TMCHUIUIMHBI B CUCTEME HayK 00 OKpYy’Karolleil cpene.
Bxnag B.U. Bepnanckoro, A.E. ®epcmana, A.M. Ilepenpmana, B.M. longmmuara, @.V.
Krnapxka u np. ydeHbIx B pa3zBuTue reoxumMuu. OCHOBHBIE 3Tallbl pa3BUTHs Hayku. MeTogonorus
IreOXMMUYECKUX UCCIIEJOBAHUH (ACIEKTHI U IPUHIUIIBI).

Tema 2 ®axktoppl m ¢opmbl Murpanum. I'eoxumuuyeckue Oapbepsnl. [lapameTpsl
MUTpalMU: SKCTEHCUBHBIC, NHTEHCUBHBIC. THUIBI MUTPALlU XUMHYECKHUX IEMEHTOB. DakTOpsI
MUTPALNU: YK30TEHHBIE, SHAOTeHHbIe. DOPMBI MHUTPAIIUN: MEXaHWUYEeCKasl, (PU3MKO-XUMUIeCKast
(BoaHas, BO3AyIIHast), OWOreHHas, TexXHOreHHas. [eoxumuueckue Oapbepbl. DU3MKO-
XUMHYecKre Oapbepbl, MX Kiaccudukanus. MexaHnueckue Oapbepbl, WX KIACCHU(PUKAIHSL.
buorennsle  Gapeepbl, TexXHOreHHble  Oapbepbl.  KoindecTBEHHBbIE — XapaKTEPUCTHKH
F€OXUMHUYECKUX 0aphepoB.

Tema 3 I'eoxumusi autochepnl. Ctpoenue 3emin. OCHOBHBIE (U3MUECKUE CBOMCTBA U
XUMHYECKHI cocTaB BHyTpeHHHX cdep 3emuu. [lonsatne «kimapk». Kiapku KoHIEHTpanuu u
paccesiHus. Kiapku nutocdepbl U 3aKOHOMEPHOCTH PaCHpOCTPAHEHUSI XUMHUYECKUX 3JIEMEHTOB.
Knaccudukanmss xummuyeckux diemMeHToB. CTpOeHHE W COCTaB KOHTHHEHTAIBHOW |
OKEaHWYeCKOM 3eMHOHl Kopbl. ['eoxumuueckue OCOOEHHOCTHM TOpHBIX Hopoj. Kpyrosopor
BemiecTB B JuTocdepe. IIpuposHbie T€OXMMHUYECKHE AHOMAJHMH, MECTOPOXKICHHS TIOJIE3HBIX
HCKOIIAEMBIX.

Tema 4 T'eoxumusa atmocdepsl. Ilponcxoxaenne armocdepsl, 00Opa3oBaHHE Ta30B.
@DopMbI HAXOXKJEHHsI JIEMEHTOB B BO3AYLIHOH cpene. ['eoxumuueckas kiaccUpUKaIMs Ia30B
30HbI THNepreHe3a. CtpoeHue u kiapku arMochepbl. OCOOEHHOCTH MUTPALIMK Ta30B HAJI3EMHOM,
noJ3eMHON aTMocgepbl U THAPOochepbl. AHTPONOTEHHOE BO3JEHCTBUE HA XMMUYECKUH COCTaB
atMocepsrl. ['eoxumuueckue mocineAcTBUs M3MeHeHU# kiaumara 3emud. [lapHHKOBBIE Tas3bl.




Herpamanms o30HOBoro ciosi. KucnmorHeie ocanaku. ATMochepHbBI a’dpo30iib. 3arpsisHEHHE
BO3/yXa.

Tema 5 I'eoxumus ruapocepsnl. Coctas, crpoenue ruapochepst. [IporcxoxaeHue Boj
MupoBoro okeaHa. XMMHYECKHH COCTaB NPUPOAHBIX BOJ. I'€0XMMMs MOBEPXHOCTHBIX BOJ
(pexu, o3epa). ['eoxumus TOM3EMHBIX BOJA. ['€OXHUMHUS TPYHTOBBIX BOJI. I'eoxumus
MEXIUIACTOBBIX BOJA. MuHepaibHble BOJbl. Boabl ocoboro cocraBa. Bona xak cpeaa Murpanuu
XUMHUYECKHX 3JIeMEHTOB. OpMbI HaXOXAECHMS 3JIEMEHTOB B BOJIHOHN cpeae. OcoOeHHOCTH
BOZHOM Murpauuu. KonuuecTBeHHBbIE IIOKa3aTeaud BOAHOM MUIpalud. AHTPONOTEHHbBIE
WU3MEHEHHUSI KOHTUHEHTAJIBHBIX T€OXUMHUECKUX IIUKIOB. AHTPONIOT€HHbIE N3MEHEHNsT MupOoBOro
OKeaHa.

Tema 6 I'eoxumus 6mocdepbl U Apyrux OHMOKOCHBIX cucTeM. YueHue BepHaackoro o
6uocdepe. Kusoe BemiectBo u ero pynkuuu. CoBpeMeHHbli cocta Ouocgepsl. ['eoxnmuueckas
opranmzamusi Ouocdeprl. buoreoxummueckue WHMKIBL. ['€oXMMHS OHMOKOCHBIX CHCTEM.
OcobeHHOCTH OMOXMMHMYECKOW MHIpallMd XHUMHYECKHX 3JEMEHTOB. buoreoxumumueckue
Oaprepsl. ['eoXuMHUECKre MOCIEACTBUS TI00ATBHBIX U PErHOHABHBIX U3MEHEHHUH OMOoC(hephI.

Tema 7 I'eoxumusi NpUPOAHBIX JaHAWAPTOB. JlaHAMIA)THO-TEOXUMUIECKIE CUCTEMBI.
[lonatne 00 sJeMEeHTapHOM W TeOXUMHUYECKOM JaHamadre. [IpUHIMINBI CUCTEMAaTHKH |
KJaccu(UKAUU JIEMEHTAPHBIX M T'€OXMMUYECKUX JaHamadToB. ['€oOXUMHsS TYMHUIHBIX U
CeMHTYMUIHBIX JaHAmMAa(TOB (BIKHBIE TPONHKH, MIMPOKOJHUCTBEHHBIE JI€Ca, TaeKHBIC
nanamadTel, JecocTenHele JaHAmadTel). ['eoxumus apugHbIX JaHAMAPTOB (CTENHBIE H
CYXOCTETHbIE JaHAAQThL, IPEPUH, TyCThIHHBIE JaHAIAPThI). [ eoXumMudeckas 3K0JI0Tusl.

Tema 8 I'eoxuMusi TexHOreHe3a M TeXHOTeHHbIX JaHAWAadTOB. [loHATHE TEXHOrEeHE3a.
TexHODUIBHOCTD U JpyTHE TIOKA3aTeIH TEXHOTeHe3a. TeXHOTeHHBI MEeTa00IN3M XUMHUECKUX
9JIEMEHTOB. TeXHOreHHbIE TEOXUMUUECKHE aHOMAIIMU. DKOJIOT0-T€0XUMUYECKOE HOPMUPOBAHMUE.
OO0mue OCOOEHHOCTHM TEXHOTEHHOM MWIpAallUd XUMHYECKHX JJIEMEHTOB M TEXHOTEHHbBIE
Oapbepbl. TexHOreHHblE M HPUPOAHO-TEXHOI€HHbIE cHucTeMbl. [IpHHLUIBI KiIaccUpUKALMH
TEXHOTEHHBIX JaHIIA(TOB. DKOIOTO-reOXMMHYECKasi OI[EHKa COCTOSHHUS TOpoOB. I 'eoXumus
TOPHONPOMBIIIJIEHHBIX JIaHAmAPTOB. ['eoxumus arponanamagdroB. ['€oXuMHUS aKBaJIbHBIX
JaHamadToB PeK, 03ep, BOJOXPAHMWIUIL, ACTbT, TOOSPEKUN MOPEH.

Tema 9 PernonajibHasi reOXUMHUSI OKPYKAIOLIEH cpeabl

OCOOEHHOCTH TE0JIOTUYECKOro CTpoeHus: baiikanbckol pudTOBON 30HBI M BIMSIHUE Ha
KOHIIEHTPUPOBAaHUE XUMHMUYECKUX JJIEMEHTOB. ['€OXMMHSA KpPHUCTAUIMYECKOTO (PYyHIAMEHTA.
I'eoxumust KOpbl BBIBETPUBAHUS U OCAZOYHBIX MOpoA. TeXHOreHHass MUIpalus 3JEMEHTOB B
MIPOMBINIUICHHBIX paiioHax [Tpubaiikabsi.

Tema 10 Dxos0ro-reoXuMuyecKuii MOHHUTOPMHI M KapTorpagupoBaHue. OObBEKT,
LENMH U 331a4M HKOJIOTO-T€OXMMHUYECKOT0 MOHUTOpPHHra Tuibel MOHMTOpHHra. I'eoxumuueckue
7a00paTOpHbIE U MOJIEBBIE METOBl aHaNU3a. OKOJIOTO-T€OXUMHUYECKOe KapTorpadupoBaHHe.
IIpumenenue I'MC-TexHoMOTHIA.

5.2 Pa3nennbl U TeMbl JUCHUNJIMHBI (MOAYJIS) M BUbI 3aHATHI

N Bunnl 3agsgtuil B 4acax
e Tewmprl, Bceero CaMocTosTe
w/n pasziensl qgacos | JIekuuu | IIpakruueckue bHAS
(3auer) 3aHATUSA pabota
1 [Ipenmer, 3agaun, METOIbI 2 - 3
r€OXUMUH
2 | ®akTopsl U GOPMBI MUTPALIHH. 2 2 5
['eoxumuyeckue Gapbepbl
3 | I'eoxumus nutocdepsl 2 2 4




4 | I'eoxumus atmocdepsl 2 2 4
5 | Teoxumust rumpocheps 2 6 5
6 | ['eoxumus Guocheps! u ApyTUX 2 4 5
OMOKOCHBIX CHCTEM
7 | T'eoxumus pupOTHBIX JaHIIIA(TOB 2 - 5
8 | 'eoxumus TexHoreHesa u 2 2 5
TEXHOTCHHBIX JaHAMadTOB
9 | PeruonanbHas reOXUMUS 2 4 7
OKPYXaIOIIEeH Cpeabl
10 | DOkonoro-reoxuMu4ecKui 2 2 7
MOHHTOPHHT M KapTorpadupoBaHue
11 | IIlpomexxyTouHas aTTecTanus 12 2 - 10
(TTOATOTOBKA, 3a4ET)
BCET'O (uacsr) 108 24 24 60
6 Tembl NpaKTHYECKUX 3aHATHI
dopmupye
No Ne pasnena u HaumenoBanue Tpynoem OreHo4YHbIe E/Iblepy
TEMBI KOCTh
n/n NPaKTUYECKUX paboT CpeacTBa KOMIIETEH
TUCLATUINHBI (dacer)
1TUU
1 2 Pacuert knapkoB 2 KonTposbhbie VK-1,3;
KOHLIEHTpAallMU U PacCesiHUs BOIIPOCHI OIIK-1,2;
TOPHBIX ITOPOLI. I1K-1,2,3
IToctpoenue
F€OXUMHUYECKOTO CIEeKTpa
2 3 Pacuer kiapka 6poma Ha 2 Kontponsnsie | VK-1,3;
CHJIILBUHUTOBOM BOIIPOCHI OIIK-1,2;
MECTOPOXKICHUU I1K-1,2,3
3 4 Brrancnenune mokasarenei 2 KonTposbhbie VK-1,3;
BO3JIyIITHOW MUTPAIIU BOIIPOCHI OIIK-1,2;
I1K-1,2,3
4 5 Omnpenenenue oo 2 Kountposnbnbie VK-1,3;
JKCCTKOCTH BOJIEL. BOIIPOCHI OIIK-1,2;
Ornpenenenne KUCiIopoaa B I1K-1,2,3
Bozie. OnpeneneHue
YTJIEKUCIIOTO Tra3a B BOJIE
5 5 Onpenenenne 2 Kontponeusie | YK-1,3;
HACHIILIEHHOCTH CTOYHBIX BOIIPOCHI OIIK-1,2;
BO/JI TPYAHOPACTBOPUMBIMHU I1K-1,2,3
COCTMHEHUSIMU
6 5 Cnoco6sI rpaduIecKoro 2 Kontponbasie | YK-1,3;
O0TOOpaXKeHUs BOIIPOCHI OIIK-1,2;
pacnpeneneHus coien u I1K-1,2,3
HMOHOB B BEPTHUKAJIbHBIX
npodUIISX U COMPSIKEHHBIX
CHUCTEMAaX
7 6 buorennas Murpanusi. 4 Kontponeusie | YK-1,3;




KoaddummenTs! u psibl BOIIPOCHI OIIK-1,2;

OHOJIOTUYECKOr 0 I1K-1,2,3
TIOTJIOIICHUS

8 8 Pacuer mokazaremns 2 Kontposnbhbie VK-1,3;
TEXHOTE€HHOT'O0 HAKOIIJICHUSI BOIIPOCHI OIIK-1,2;
HEKOTOPBIX METAJIJIOB B I1K-1,2,3
MoyBe (JIFOMUHUHN, CBUHEII,
JKeJe30)

9 9 [IpoBenenue u 4 Kontponeusie | YK-1,3;
UHTEpIpETALNs BOIIPOCHI OIIK-1,2;
MaTepHaIOB CHEIOBOM I1K-1,2,3

CBEMKHU B 30HE
TEXHOT'€HHOT'O BO3ICHCTBHS
Ha npumepe I. Illenexos

10 10 [TocTpoenue nanamagpTHO- 2 Kontponeusie | YK-1,3;
F€OXUMHUUYECKUX KapT BOIIPOCHI OIIK-1,2;
pailOHOB TEXHOT€HHOT'O I1K-1,2,3
BO3JECHCTBUS HA MIPUMEPE
kpynHoi TOLI,

IIPOU3BOJICTBA ATIOMUHHS,
IPOU3BOICTBA LEIUTIOJIO3bI,
Oymaru

7 YueOHO-MeTOoAuYeCKOe U MH(OPMAIMOHHOE o0ecnevyeHre JUCHUMILIMHBI (MOTYJIs)
7.1 JIntepatypa

OcHogHas:

1. Ba:xkenoBa, O.K. I'eonorus u reoxumus He)TH U ra3a [DIEKTPOHHBINA pecypc]:
yueonuk / O. K. baxxenosa [u ap.]. — DJIEKTpOH. TEKCTOBBIC JHaHHBIE. — MoCKBa: MOCKOBCKHIA
rocyaapcTBeHHbI yHuBepcuter umeHu M. B. JlomonocoBa, 2012. — 432 c. — Pexxum noctymna:
http://www.iprbookshop.ru/13049.html

2. ['coxumus okpyskaromiei cpeabl [DIeKTpOHHBIH pecypc]: yueOHoe mocooue / —
DJIEKTPOH. TEKCTOBbIE AaHHbIE. — CTaBponosib: CTaBpOMOIbCKUN rOCYJapCTBEHHBIN arpapHbIil
yHuBepcuteT, 2013. — 134 ¢. — Pexxum nocryna: http://www.iprbookshop.ru/47295.html

3. Makpsbiruna, B.A. 'eoxumust oTAeIbHBIX 37eMeHTOB [TekcT]: yueOHoe mocoodue
/ B. A. Makpeirusa; pea. B. C. Autunun ; MH-T reoxumun um. A. I1. Bunorpagosa CO PAH,
UpxkyT. roc. yH-T, HayuHno-oGpa3oBar. nentp "batikan-reoxumus". — HoBocubupck: I'EO, 2011.
— 196 c. — Pexxum nocryna: bubnuoreunsiii ponx MHI] CO PAH

4. Crepaenko, 3.B. O0mas reoxumusi [DNeKTpOHHBINA pecypc]: mpaktukym / 3. B.
Crepnenko, A. A. PoxHoBa. — DNEKTpOH. TeKCTOBble NaHHble. — CraBpomnoib: CeBepo-
KaBka3ckmit  denepanbubiii  yHuBepcuter, 2016. — 148 ¢ — Pexum gocryma:
http://www.iprbookshop.ru/66070.html

JlononnumenvHasi.

1. Moxupapa, Jx.E. OcHoBbl xumum oxpyxkarmei cpeasl [Tekcr] / Jx. E.
Ixupapna; pen. B. A. UBanoBa. — Mocksa: ®U3MATIIUT, 2008. — 640 c. — Pexxum noctyna:
bu6mmoreunsiii pora JIMH CO PAH

2. Bburunnckmii, B.A. Dkxonornueckas reoXuMUs: TSOKENbIe METalIbl B MOYBax B
30HE€ BJIMSIHHS TTPOMBINIUIEHHOTO Topoja [Tekcr]: yuebnoe nmocobue / B. A. berunnckuii, H. B.
Bamrykesuy; I'OY BIIO "UpkyT. roc. yu-1". — Upkytck: U3a-so UT'Y, 2008. — 190 c. — Pexum
noctymna: bubmmoreunsnii o MHIL CO PAH

3. Typkuna, O.M. Jlekuud MO TeOXMMHUH MAHTUM U KOHTHHEHTAJIBHOM KOPBI
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[Tekct]: yuebnoe mocobue / O. M. Typkuna,; HoBocu®. roc. yu-1, ['eonoro-reopus. dak. Kad.

MuHepanoruu u nerporpaduu. — HoBocubupck: [6. u.], 2008. — 150 c. — Pexum moctyma:
bubmmoreunsrit poun MHI] CO PAH
4. Holland, H.D. Geochemistry of Earth surface systems: from the treatise on

geochemistry [Text] / H. D. Holland, K. K. Turekian.— Amsterdam [et al.]: Elsevier: Academic
Press, 2011. — VIII, 680 p. — Pexxum noctyma: bubmuoreunsiii pouag MHI] CO PAH

5. Anekceenko, B.A. Meramel B okpyxkarormieid cpeme. OIeHKa 3KOJI0TO-
TeOXMMHYECKHX U3MEHEeHMI [DIeKTpOoHHBIN pecypc]: cOopHuk 3amau / B. A. Anekceenko, A. B.
CyBopuHoB, E. B. BnacoBa. — DnekTpoH. TekcToBble 1aHHble. — Mocksa: Jloroc, 2014. — 216 c.
— 978-5-98704-574-9. — Pexum nocrtyma: http:// www.iprbookshop.ru/51635.html

6. Bepuanckuii, B.U. Tpynaer o reoxumuu [Tekcr] / B. W. Bepranckuii; pen. A. A.
Spomesckuii; Poc. akaa. Hayk. Komuc. mo pa3pab. Hayu. Hacnenus B.U. Bepnanckoro, MH-T
reoXuMuu M a”HanuT. xumuu uMm. B.M. Bepnanckoro. — Mocksa: Hayka, 1994. — 495 c. —
Pexxum nocryna: bubnunoreunsiit dponn MHI] CO PAH

7. Bunorpanos, A.Il. Beenenue B reoxumuto okeana [Tekcr] / A. I1. Bunorpamos ;
AH CCCP.UH-T reoxumuu 1 aHanuT.xumud. - [b. m.] : M.: Hayka, 1967. - 215 c. — Pexum
nocryna: bubnuoreunsiii ponn JIMH CO PAH

8. Jpyros, FO.C. Dxcnpecc-aHanu3 skoiorudeckux npod [Tekcr]: mpakTuueckoe
pykoBoacteo / 1O. C. Ipyros, A. I'. MypasbeB, A. A. Pomun. — Mocksa: BMMTHOM.
Jlaboparopus 3nanuii, 2010. — 424 c. — Pexxum noctyna: bubnmuoreunsiit poug MHIL CO PAH

0. Hcaes, B.I1. I'eoxumus mpupoaHbIX ra3oB HeTerazoHocHBIX OaccerHoB [Tekcr]:
yue0. mocob. / B.IL. HUcaes; UpkyT.yH-T. — UpkyTck: [6. u.], 1995. — 94 c. — Pexum nmoctyma:
bubmmoreunsrit poun MHI] CO PAH

10. Ko3znos, B.Jl. Benenue B reoxumuto [Tekcr]: yueonoe mocooue / B. JI. Koznos;
HpkyT. roc. yH-T. - 2-€ u3 ., ucnp. u gom. — Upkytck : [6. u.], 2007. — 220 c. — Pexxum noctyma:
bubmuoreunsiii houg MHI] CO PAH

11. Kopx, B.JI. ['eoxumus anementHoro coctaa runapochepst [Texct] / B. 1. Kopixk;
Nu-1 oxkeanonoruun um. ILI1. IIupmoBa AH CCCP. — Mocksa: Hayka, 1991. — 244 c. — Pexxum
noctyna: bubnuoreunsnii pong MHI] CO PAH

12. KpaiinoB, C.P. ['eoxumus mnoa3zeMHbIX BOJA. TeopeTndeckue, MPUKIATHBIE M
skonornyeckue acrektol [Tekct] / C. P. Kpaiinos, b. H. Peokenko, B. M. IIBew; pen. H. IL.
JlaBepoB; Poc. akan. nHayk. MH-T reoxumuu u aHanut. xumuu um. B. WM. Bepnaackoro. —
Mocksa: Hayka, 2004. — 680 c. — Pexxum nocryma: bubnuoreunsiit hpoun MHL] CO PAH

13. Iuueia, A.b. Teopetnueckas reoxumus [Texcr] / A. b. [Ituupn ; pen. . 1.
Psi6uukoB ; Mu-T pupoa. pecypcos, sxkonoruu u kpuonoruun CO PAH. — Hosocubupck: I'EO,
2006. — 182 c. — Pexum nocryna: bubnmoreunsrit ponax MHI[ CO PAH

0) Ilepuoouyeckue uzoanus:

Cubupckuii 5K0IOrnYeCKUi )KypHaT

Bona xumus u sxonorust (Bcecoro3Hblil HAyYHO-IPAKTHYECKUN KypHa)
DKoJorust

Boansie pecypchl

I'eosorus u reopusuka

XUMHUA B THTEPECAX YCTOMYMBOTO Pa3BUTHS
XKypHan AHaITUTHYECKON XUMUU

Becthuk JIT'Y Cep. ®usuka u Xumus

. Ycrexu XMMUYECKUX HayK

10. Marine & freshwater Research

11. Marine Biodiversity

12. Limnology and Oceanography

e e o



7.2 IIporpammHoe obecnieuenune
1 Microsoft Office

2 Open Office

3 Microsoft Windows

4 Adobe Acrobat Pro

5 Dr. Web Corporate Anti-Virus

6 Kaspersky Anti-Virus

7 Corel Draw

8 GIMP

7.3 ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIC  TOMCKOBbIE CHCTEMBI

1 http://www.bookre.org — anekTpoHHast OMOIMOTEeKa pyHETa, TOUCK KyPHAJIOB U KHUT;

2 http://elibrary.ru/defaultx.asp — HayuyHas dyneKTpoHHas OHOIMOTEKa, KPYITHEHIIHIA
pPOCCHHCKMI WH(POPMAIMOHHBIA IMOpPTad B OOJIACTH HAyKH, TEXHOJOTHH, MEIUIHHBI U
o0Opa3oBaHUs, CoOJEpKalIuii pedepaTsl M TMOJHBIE TEKCTHI Oosiee 12 MJIIH HAy4YHBIX CTaTedl W
my OnMKaIuii;

3 http://www.mnr.gov.ru/ - cailt MUHHCTEpCTBA IPUPOIHBIX PECYPCOB U SKOJIOTHH PD;

4 http://irkobl.ru/sites/ecology/picture/ - caiit MuHHCTEpCTBa MPHUPOAHBIX PECYpCOB U
skonoruu UpkyTckoi obnactu;

5 http://www.seu.ru/ - MexxayHapOoIHBIi COIHMATBEHO-IKOJIOTHUECKHI COI03;

6 http://geo.web.ru/db/msg.html?mid=1171496 — I"'eoxumMust H30TOMOB PaTHOAKTUBHBIX
JJIEMEHTOB;

7 http://www.geochemsoc.org/ - ounmanbHbIi caiT «I €OXUMHUIECKOTO COOOIIECTBA
(Geochemical Society)

8 MaTepuajibHO-TeXHUYECKOe o0ecneyeHue TUCIUIJINHBI (MOLYJIs1)

MarepuanbHO-TEXHUYECKOE OOecledeHne HHCTUTYTa, HEoO0XOIuMOe MJs peanu3aliu
IPOrpaMMBbI BKJIIOYAET B ceOsl:

* Kondepenm-3ansi, momenienns [IpecaoBognoro akBapuymHoro komiuiekca (YHY TTAK)
nu LKII «YnerpamukpoaHaan3», akKpeIWTOBAaHHAs Ja0OpaTOpusi THUAPOXUMUU W XUMHUU
atMocdeps! (aTtectar akkpeautanuu ['occtangapra Poccun Ne POCC RU. 0001. 513855 ot 1
depans 2012 r.), momerienust NeNel12a, 122, 205, 331;

* MynbTHUMeINIHBIE YCTAHOBKH, KOMITBIOTEPHASI TEXHUKA C BO3MOXKHOCTBIO MOAKITIOYEHUS
k cetu «MHTEpHETY, 000py0oBanue IIpecHoBogHOTO akBapuyMHoro komiiekca (YHY TTAK) u
HKII «YnpTpaMuKpoaHaln3», KOMIUIEKTB MEJIKOTO aHAIUTHYECKOro 00opyaoBanus (Beckl, pH-
METpBbI, POTOPHBII HCTIAPUTENb, IEHTPUPYTH, aBTOMATUUECKUE ITUIIETKH).

9 Ob6pa3oBaTe/ibHbIEe TEXHOJOTUH

[Ipu peanusaumMu pasIUYHBIX BUAOB Y4YeOHOM paOOThl IUCHMIIMHBI HCIOJIB3YHOTCS
cienyroue (opMbl IPOBEICHUS 3aHIATUH.

Cmanoapmuule memoobi 06y4eHus:

o Jleknms;

¢ Buneo-nexmus;

* Jluckyccusi, KpyIiblid CTOJI,

* [IpakTyeckue 3aHsATUSA,

» CamocrosTenbHast padoTa;

» KoHcynbranum cnenuanamcTos.

Obyuenus ¢ npumenenuem UHMEPAKMUBHBIX (POPM 00PA308AMENLHBIX MEXHOIOULL:

*  MH(OPMAIMOHHO-KOMMYHHKAIIMOHHbIE 00pa30BaTEIbHbIC TEXHOJIOTMU — JIEKIHs-
BU3yallM3allUsi, TMPEICTaBICHUE HAYyYHO-HUCCIIEOBATEIILCKUX paboOT C  HCIOJIb30BAaHHEM
CIELUAIN3UPOBAHHBIX IPOTPAMMHBIX CPELI.
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10 Kagposoe o0ecnneyeHue JTUCHUNIMHBI (MOAYJIs1)

Peanuzamuio oOpazoBaTenbHOrO Mpolecca MO MporpamMme AUCHUILIUHBI OOecreunBaeT
3aBeayronas JrabopaTopuedl THIPOXUMHM M XHMHH arMocdepsl, HI.T.H., mupod. Tamapa
Bukroposna Xomxep.

Pa3paboTtunk nporpammsl: 1.T.H., mpod. T.B. Xomxep
11 OueHo4yHbIe cpeacTBa
OneHouHble cpescTBa npeacTaBieHsl B [Ipunoxennu k padodeil mporpaMme JUCLUILUIMHEIL

B BuJe (OHIA OILCHOYHBIX CPEICTB JUIS IMPOBEICHHUS TEKYIIETO0 KOHTPOJS YCIIEBAEMOCTH U
MPOMEKYTOYHOM aTTECTALUKA ACTTUPAHTOB 10 OCBOCHHIO JUCHIMUILINHBI.
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OI.[GHO‘-IHI:IC cpeacrtBa NpCAHA3HAYUCHBI MJIdI KOHTPOJIAI MW OLCHKHU OGp&SOB&TGHLHBIX

MNPUJIOXKXEHHUE A
®OH/JI OHIEHOYHbBIX CPEJACTB
M0 TUCITUTLINHE (MOIYJIIO)

«I'eoxumusay

ITACIIOPT ®OHJA OLHEHOYHbLIX CPEJICTB

JOCTHXKEHHUM 00yJaronuxcsi, OCBOUBIINX IPOrpaMMy y4eOHOM TUCIUTUINHEI.
[Ipouiecc n3ydeHus TUCIUILTUHBI «] €0XUMUs» HAMpaBJIeH Ha (POPMUPOBAHHE KOMITETECHITUI HITH
OTAENBbHBIX UX 37eMeHTOB B cooTBeTcTBUMU ¢ PI'OC BO 05.06.01 Hayku o 3emiie no Hay4HOM
cnernmansaoctr 03.02.08 Dkomorus (1Mo oTpacisam).

1 Komnerenuuu, gopmupyembie B nponecce U3y4eHusi AUCHUNINHBI

Nunexc

DopMyJIMpOBKa KOMIIETEHIIUU

YK-1

CIIOCOOHOCTh K KPUTHYCCKOMY aHallu3dy M OLCHKEC COBPCMCHHBLIX HAYYHBIX
,Z[OCTI/I)KeHI/II\/’I, FCHECPUPOBAHNIO HOBBIX I/I,Hefl IIpU PCIICHUU UCCIICAOBATCIIBCKUX U
IMPAKTUYCCKHUX 3aJia4, B TOM YHUCJIC B MCKAUCHUIITIMHAPHBIX o0macTax

VK-3

TOTOBHOCTb  Y44aCTBOBATL B pa60Te pOCCI/IP’ICKI/IX u MCKAYHAPOAHBIX
HUCCIICAOBATCIILCKUX  KOJUICKTUBOB IO PCIOCHHUIO HAYYHBIX W  HAYYHO-
O6pa3OBaTeHBHHX 3aJga4

OIIK-1

CIIOCOOHOCTH  CaMOCTOSITEIILHO OCYHECCTBIATE HAYYHO-HCCICOOBATCIILCKYIO
ACATCIIBHOCTD B COOTBCTCTByIOH_ICI‘/JI HpO(i)eCCHOHaJIbHOI}’I obnactu C
HCIIOJIb30BAHUEM COBPCMCHHBIX MCETOJ0B HCCICAOBAHHUA U HH(bOpMaHHOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJOT Ui

OIIK-2

TOTOBHOCTh K  IIPENOJABATENILCKOW  JAEATEIBHOCTH  TI0  OCHOBHBIM
00pa3oBaTebHBIM IPOTrPAMMaM BBICIIETO 00Pa30BaHMS

ITK-1

CIIOCOOHOCTh  BBINIOJHATH OTACIBHBIC 3aJaHUSl 10 MPOBEICHHUIO HAYYHBIX
UCCIICZIOBAaHUM M OO0ECIEUYEHUIO MPAKTUUYECKOTO HCIOJIB30BAHUS PE3yJIbTATOB
MHTEIJICKTYallbHOM JIEATETBbHOCTH B OOJNACTH HCCIEIOBAHUS CTPYKTYPHl M
(YHKIIMOHMPOBAHUS JKUBBIX CHUCTEM (IIOIMYJIALUH, COOOLIECTB, SKOCHCTEM) B
IPOCTPAHCTBE M BPEMEHH B €CTECTBEHHBIX M H3MCHEHHBIX YEIIOBEKOM YCIIOBHSX

I1K-2

TOTOBHOCTh (DOPMHPOBATH NPEJIOKEHHUS K IJIaHy HAYYHOH AEATENbHOCTH U
IIPOEKTOB B O0JIACTSX MCCIEJOBAHUN CIELUAIBHOCTH OKOJOTHS C y4eTOM
00BEKTOB HCCIIEeI0OBaHMs HAYK 0 3emiie

I1K-3

CIIOCOOHOCTh  (POPMYIHMPOBAaTH  MPOOJIEMYy HAYyYHOTO  HCCICIOBAaHUS B
COOTBETCTBUM C COBPEMEHHBIMHU JOCTIKCHHSAMU B 00JacTAX HCCIeIOBaHUN
CIIEIMATIbHOCTH JKOJIOTHSI C Y4eTOM OOBEKTOB HCCIEJOBAaHHS HayK O 3emie;
0000mars ¥  NPOABUTATH  IOJyYEHHBIE  Pe3yJbTaThl  COOCTBEHHOMU
MHTEIICKTYaJIbHOM ESITENbHOCTH B BUE HAYYHBIX ITyOIHMKAIMA U BBICTYIUICHUN
Ha HALMOHAIBHBIX M MEXIyHAPOIHBIX KOHPEPEHIMAX

2 IlporpaMMa onleHUBaHUSI KOHTPOJIHPYEMOH KOMIIETCHIMHU

Kox xonTponupyemoii HaumenoBanwue
No KonTponupyembie Moyu, pa3aenisbl
KOMITETEHINH (WU €€ OLICHOYHOT'O
n/m (TemMbl) AUCIUTUIHHBI
4acTH) CpencTBa
1 [Ipenmer, 3agaun, METOIbI TEOXUMHUH VK-1, 3; OIIK-1, 2; KonTposibHbIe
IIK-1, 2,3 BOIIPOCHI, 3a4ET
2 | ®akTopsl B HOPMBI MUTPAIIHH. YK-1, 3; OIIK-1, 2; KoHTtposbHbIe
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['eoxumuueckne 0aprepsl IIK-1,2,3 BOIPOCHI, 3a4ET

3 | l'eoxumus murocdepsl VK-1, 3; OIIK-1, 2; Kontposnbhbie
IIK-1, 2,3 BOIIPOCHI, 3a4€T

4 | T'eoxumust atMmocdepsl VK-1, 3; OIIK-1, 2; KonTponbHbie
IIK-1, 2,3 BOIIPOCHI, 3a4€T

Teoxmyas rEapocheps: VK-1, 3; OIIK-1, 2; Kontponbhbie
IIK-1,2,3 BOIPOCHI, 3a4€T

I'eoxumus Guocheps! u qpyTux VYK-1, 3; OIIK-1, 2; Kontposnbnsie
OMOKOCHBIX CHCTEM IIK-1,2, 3 BOIIPOCHI, 3a4ET

7 | T'eoxumust IpUPOIHBIX JaHAMIA(TOB VK-1, 3; OIIK-1, 2; KonTpoJsibHbIe
IIK-1, 2,3 BOIIPOCHI, 3a4ET

I'eoxumus texnorenesa u rexHorenuelx | YK-1, 3; OIIK-1, 2; KonTposibHbIe
naHamadToB IIK-1, 2,3 BOIIPOCHI, 3a4ET

9 | Permonanbnas reoxumus okpyxatomieit | YK-1, 3; OIIK-1, 2; KonTpoJsibHbIe
Cpenbl IIK-1, 2,3 BOIIPOCHI, 3a4ET

10 | DOxonoro-reoxumuyeckuit Mouutopunr | YK-1, 3; OIIK-1, 2; KonTtponbsHbie
U KapTorpadupoBaHue I1K-1,2, 3 BOIIPOCHI, 3a4ET

3 OueHouyHbIe CPeICTBA TEKYIIEro KOHTPOJIA
Texymuii KOHTPOJIb MPOBOAMUTCS JJISl OLICHKH CTEHEHH YCBOEHUS aclUpaHTaMU y4eOHBIX

MaTepHaioB, 0003HAYEHHBIX B paboueit mporpamme, u kouTpossi CPC. HazHaueHue o1eHOYHbBIX
CPEJICTB TEKYIIETO KOHTPOJIS — BBISIBUTH chopmupoBanHoCcTh Kommerenuuid (YK-1, 3; OIIK-1, 2;
[IK-1, 2, 3). Texymuii KOHTPOJIb OCYIIECTBIISETCS B BUAE CUCTEMAaTHUYECKON TPOBEPKU 3HAHUN U
HaBBIKOB ACNIUPAHTOB. I 3TOr0 UCIOJIB3YETCS YCTHBIN OIPOC.

AW N —

AN DN

7

8

9

10
11
12
13
14
15
16
17

18
19

KoHTpobHBIE BONPOCHI I TEKYIIel aTTecTalMu:

KakoBbI MpUUYMHBI CYIIECTBOBAHUS MTAPHUKOBOTO 3(exra?

OxapakTepu3yiTe posb BOASHOTO IMapa B MapHUKOBOM A dekTe.

KakoBa posb yriiekucinoro raza B mapHUKOBOM 3¢ dekre.

OxapakTepuszyite Jpyrue TapHUKOBbIe Tra3bl. (CpaBHHUTE  BKJaJ
AHTPOIIOTCHHBIX UCTOYHUKH B IMUCCHIO 3TUX T'a30B B aTMOchepy?

Kaxk B0o311eiicTBYIOT a3p030Ji1 Ha TAPHUKOBBIN A HEKT?

OxapakTepu3yite CHEHAPUH NPUPOAHBIX TIOCIEACTBUN aHTPOIOT€HHOIO ITapHUKOBOTO
s dexra.

KakoBo 3HaueH#ne 030HOBOTO CIIOSI?

[lepeuncnure npUYUHBI pa3pyLICHHUs] 030HOBOTO CIIOSI.

Kakyto ponb urpaert TpornocgepHsiii 030H?

[TprunHbl 00pa30BaHusl KUCIOTHBIX OCAIKOB.

[lepeuncnure OCHOBHBIE MOCIEACTBUS allUIU(PUKAIIMHA TPUPOIHBIX CUCTEM.

KakoBbI OCHOBHBIE HCTOYHUKH 3arpsi3HEHUS] MUPOBOTO OKeaHa.

KakoBbI OCHOBHBIE 3arps3HUTENN MUPOBOTO OKEaHa.

['eoxuMuueckre nocaeacTBU 3arpsi3HeHus MUpoBoro okeana HeTEIPOAYKTaMHU.

I'eoxumuueckre mocieaCcTBUS 3arps3HeHUs] MUPOBOTo OKeaHa TSHKEIBIMU METaJJIaMH.

I'eoxumMudeckre MOCIeCTBHS TETUIOBOTO 3arpsi3HeHHss MUpPOBOTO OKeaHa.

['eoxumuueckue  TMOCIENCTBUS  3arpsi3HEHUss  MUpOBOTO  OKeaHa
3arps3HATEISIMU.

[TocneacTBus paAOAaKTUBHOTO 3arps3HeHs] MUPOBOTO OKeaHa.

JaiiTe onpeneneHne MOHATUS «IJIEMEHTAPHBIN TaHAAPT» U «TCOXUMHYECKHUH JaHmadT.
KakoBo cooTHOIIIEHUE 3TUX MOHSATHI?

OPUPOJHBIX U

OpTraHUYCCKUMU

20 INepeuncnure OCHOBHBIE (haKTOPBI (HOPMUPOBAHMS JTAHIIADTOB.
21 YT0 noa0XKeHo B OCHOBY KJIacCU(pUKaLUU XUMUYecKUX 3neMeHToB A.M. Ilepenbmana?
22 OxapakTtepu3syiiTe pacnpe/esieHne XUMUYECKUX 3JIEMEHTOB B JIaHIIa(Te.

13



23 IlepeuncianTe OCHOBHBIE MTPUHIIUIIB TEOXUMHUECKON KilacCu(PUKAUK JTaHAIIa(TOB.
24 CpaBHUTE KJIacCCHU(PUKALMU 3JIEMEHTapHBIX U T'€OXUMHUYECKUX JIaHAmAapToB. B uem cxoncTBo

U B 4eM paznuuue?

25 KakoBb!I 001111€ 4epThl FTEOXUMHUU TYMHUJIHBIX U CEMUTYMUIHBIX JJaHAAGTOB?
26 Yto 0o0mero B reOXMMHUH PAa3IMYHBIX apUAHBIX JIAaHAMA(TOB (CTEmeH, MyCThIHb, PEpUl U

27
28

29
30

31
32

33

34

35
36
37

38
39

40

41
42
43
44
45
46
47
48

49
50

51

52

7p.)

Kakwne yuactku 61ocgepsl ciaeryeT OTHOCUTh K CeITbCKOX03SICTBEHHBIM JIaHAmagTam?

Uem ompenenstorcs BaxHEHIIMe OCOOCHHOCTM MUTpAIMU dJIEMEHTOB B Mpefenax
CEJIbCKOXO035MCTBEHHBIX JIaHIIa(pTOB?

J’KuBoTHOBOUECKHE TaHAIIA(THI.

Kax Baustor MennopalMOHHBIE MEPONPUATHS Ha MPOLECChl MUTPALUU XUMHYECKUX
AIIEMEHTOB B MpeJesiax CeIbCKOX03IiCTBEHHBIX JTaHagpToB?

[NecTnumap! 1 0COOEHHOCTH X MUTPALMU B OHochepe.

OxapakTepu3yite MNpoILEeccChl MUTpPAIMM MHUHEPAIbHBIX M OPraHUYecKUX yIoOpeHuil B
CEJIbCKOXO3SHCTBEHHBIX JTaHAIIadTax.

Kak BausAOT mpouecchl 3pO3UMM Ha MUTPALMI0 XUMUYECKHUX 3neMeHTOB? Kak mpu 3ToM
M3MEHSIOTCSI OCHOBHBIE TIOKA3aTeNI MUTpALlUu?

Oxapaktepu3yiite 0COOCHHOCTH MHUTpaIll XMUMHYECKHUX JJIEMEHTOB B JIECOTEXHUYECKUX
nmaHamadTax.

CpaBHUTE ¢ 0COOEHHOCTSAMU MUTPAIIUU B IPUPOIHBIX JIECHBIX JIaHIIIA(TaX.

[To kakuM mpuU3HAKaM KiIacCU(DUITUPYIOT BOAHBIC JaH A ThI?

OxapakTepu3yiite OCOOCHHOCTH MHUTpPAllMd XUMHUYECKHMX DJIEMEHTOB B  YCIOBHSIX
TEXHOT'€HHOI'O 3arps3HEHMSI pEK.

B uem 0coOeHHOCTH MUTPALIUK XUMHYECKUX SJIEMEHTOB B UCKYCCTBEHHBIX BOJOTOKAX?

KaxoBbl reoxumuueckue ocoOeHHOCTH BopoxpaHwiui? CpaBHUTE C TIE€OXUMHUYECKUMHU
0COOEHHOCTSIMU TPUPOTHBIX BOJIOEMOB.

OxapakTepu3yiTe reOXUMHYeCKHe OCOOCHHOCTH MUTPAIMH 3JIEMEHTOB B mpyaax. CpaBHUTE
C BOJAOXPaHWIMILAMH U 03€PaMHU.

eoxumuueckre aHOMaIMU B aKBaJIbHBIX JaHAIMA(TaX.

[TpoGnemsI 3arpsi3HeHrss MUPOBOTO OKeaHa.

TexHOreHHbIe TeOXUMUYECKHEe Oaphephl B aKBAIBHBIX JIaHAmadTax. X ocoOeHHOCTH.

[ToueMy BakHa KOMIUIEKCHOCTh OLIEHKH COCTOSIHUSI OKPYKAIOIIEH cpeabl?

HazoBuTte 0CHOBHBIE BHJIbI aHTPOIIOTEHHBIX U3MEHEHHIT B Orocdepe.

KakoBbI 0CHOBHBIE TPeOOBAaHHUS K IKOJIOTO-TCOXUMUYECKON OIIEHKE COCTOSIHUS Onocdepbl?

W3 xakux BaKHEHIINX AJIEMEHTOB COCTOUT KOMIUIEKCHAs OLIEHKA COCTOSIHUSI TEPPUTOPUH?

B dem HenoctaTku ucnons3oBanus [1JIK kak KOHTPOIBHBIX BEJIUYUH MPU KOJIHMYECTBEHHOM
OLIEHKE COCTOSIHUS OKPY KAroIIei cpeibl OOJIBbIINX TEPPUTOPUIA?

Kak nmpoBoUTCS KOTMYECTBEHHAS OLIEHKA COCTOSHUS OKPYKAIOIIEeH cpeabl?

Kakue BenmumHbl Hanbolee MpueMIIeMbl KaK HOPMHPYIOIINE MMOKA3aTeNu IS OTISIbHBIX
KPYIHBIX PETMOHOB?

ChopmynupyiiTe OCHOBHBIC MPUHITUIIBI KOJTUYECTBEHHON OIICHKU COCTOSHUS OKPYXKAIOIIeH
Cpenpl.

[Ipu momomM Kakux 5KOJIOTO-T€OXMMUYECKHX IOKa3aTejae MOXXHO OOBEKTHBHO OILEHHTH
HKOJIOTO-T€OXUMHUYECKYI0 OOCTAHOBKY Ha PA3JIMYHBIX TEPPUTOPUSIX?

Kpurepun onenuBanus:

[Tpu orieHKe OTBETA YUUTHIBACTCS:

1) momHOTa M MPaBUILHOCTH OTBETA;

2) cTeneHb OCO3HAHHOCTH, TOHUMAaHUS U3YUYEHHOTO;

3) s13bIKOBOE O(DOPMIICHHE OTBETA.

OTBeT OIICHHMBACTCS HA «OMIIUYHO», €CIH ACIHUPAHT: IIOJHO M3JIaraeT H3y4YCHHBIH

MaTepuai, JaeT MpaBUIbHOE OINpeAeNIeHHOE MOHITHI; 0OHapy’KMBaeT MOHMMAaHUE MaTepuana,
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MO3KET 00OCHOBATh CBOU CYXKACHUS, IPUMEHUTh 3HAHUS HAa IMPAKTHKE, IPUBECTH HEOOXOJUMbIE
IIPUMEPBI HE TOJIBKO M3 JINTEPATYPHI, HO U CAMOCTOATEIBHO COCTABIEHHBIC; U3J1aracT MaTepuall
IIOCJIETIOBATEILHO U MPABWJIBHO C TOYKH 3PEHUS HOPM JIMTEPATYPHOTO SA3bIKA.

OTBeT OLIEHNBAETCS HA («(XOPOUL0», €CIIV aCIIMPAHT AAET OTBET, yAOBIETBOPSIOLINI TEM kKe
TpeOOBaHUSAM, YTO M JUIS OLCHKH «OTIMYHO», HO JOMycKaeT 1-2 ommOKH, KOTOpHIE caM XKe
UCTIpaBIISET, U 1-2 Hegou€Ta B OCIEA0BATENLHOCTH U S3bIKOBOM O()OPMIIEHUH U3J1araeMoro.

«Yooenemeopumenvno» craBuUTCs, €CIM ACHUPAHT OOHAPYKUBAECT 3HAHUE U NOHUMAaHHE
OCHOBHBIX TIOJIO)KEHUH TEMBI, HO IPH AITOM: H3JaraeT MaTepual HEMNOJIHO M JOIyCKaeT
HETOYHOCTU B OIpPENEICHUM MOHATHH WM (OPMYIMPOBKE TEOPHM; HE YMEET JOCTaTOYHO
riyOOKO M JI0Ka3aTesIbHO OOOCHOBaTh CBOM CY)KJEHHsSI U HMPUBECTH CBOM NPHUMEPHI; U3jaraer
MaTepral HerocIeJ0BaTEeIbHO U IOy CKAET OMHOKY B SI3BIKOBOM O(OPMIICHUH N3J1araeMoro.

OreHka «Hey0os1emeopumenbHo» CTABUTCS, €CIIM OTBET HE YIOBJIETBOPSET TPEOOBAHUIM
MIOJIOKUTENBHON OLIEHKH WJIA ACIIUPAHT OTKA3bIBAETCS OTBEYATh HA KOHTPOJIBHBIE BOIIPOCHI.

OueHovHbIE CPeACTBA AJIsl MPOMEKYTOYHOMH aTTeCTAIlUN
[TpoMexyTouHas aTTecTalus MPOXOIUT B popMe 3adeTa.

IlepeyeHb BONMPOCOB K 3a4eTy:

1. Tlpeamer u OOBEKTHI TEOXHMHH OKpYy)Karomehd cpeabl. MeToapl Te€OXHMHUYECKHX
HCCIIEI0BAHUI
Hcropust pa3BUTHS TEOXUMHUH.
Bxnag @.VY. Knapka, B.1. Bepuanckoro, B.M. I'onammunra, A.E. depcmana B pa3Butue
HayKH F€OXUMHUHU
[TonsTHE «KIAapK». 3aBUCUMOCTb PACIIPOCTPAHEHHOCTHU JIEMEHTOB OT aTOMHOTO HOMEpa
['eoxumnueckue kaaccuukanuu snemenTos [onammmara.
I'eoxumuueckas kiaaccupukaiys sjaeMeHToB Oepcmana.
['eoxumuueckast kiaccudukaus 3JieMeHToB BepHaackoro.
['eoxumuueckas kinaccupuKalus IEMEHTOB 3aBapHUIIKOTO.
I'eoxumMuueckuii cocTaB 1 OCOOCHHOCTH PACIIPEACIICHUS] XUMUUECKUX JIEMEHTOB B MaHTHUH
U siape 3eMiu.
10. TlonsiTie 0 GopMax MHTpaMH SJIEMEHTOB. BHyTpeHHHE W BHEITHUE (DAKTOPHI MUTPAIUU
3JIEMEHTOB.
11. TTapameTpsbl U BUIBI MUTPAIIUN XUMHUYECKUX DJIEMEHTOB.
12. T'eoxumuueckue Oapbepsl. VX npupoaa.
13. MexaHn4ecKrue TeOXUMUYECKHE Oaphephl.
14. ®uU3NKO-XUMHUYECKHE TECOXUMUYECKHE Oapbephl.
15. buoreHHbie reOXUMHYECKUE OapbEPhI, COIUATBLHBIC OaphEPHI.
16. T'eoxumus armocdepsl. [Ipoucxoxnenue, knapku. Knaccudukaius ra3os.
17. OcoGeHHOCTH U (OPMBI MUTPALIMU XUMHUYECKUX DIIEMEHTOB B aTMocdepe.
18. T'eoxumuueckue npoOiaemMsl 3arpsa3HeHust aTMocdepbl. O30HOBBIM SKpaH.
19. T'eoxumuueckue mpoOaeMbl 3arpsi3HeHHS aTMOchepbl. [TapHUKOBBII A (DEKT.
20. I'eoxumuyeckue mpoOaemsbl 3arpsi3HeHUs aTMOchepbl. Anunnudukamnus atMocgepsbl.
21. I'eoxumus tuapocdepsl. [IponcxoxneHne, KIapku.
22. ®opmbl U paKTOPbl MUTPALIUU DIIEMEHTOB B TUApocdepe.
23. KHCIOTHO-ITIEIIOYHBIC YCIIOBUS KaK (JaKTOp BOJHON MHUTPAIIHH.
24. OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIN MOTEHIUAI, KaK (JaKTOp BOJHON MUTPAIIHH.
25. Munepanuzanusi, Kak GakTop BOJHON MUTPAIIHH.
26. TemnepaTypa, kak (paKkTOp BOAHON MHUTPAIIHH.
27. PacTBOpEHHBIC OPraHUYECKUE BEIICCTBA U MOHHBIN COCTaB, Kak (DaKTOPHI BOJTHON MHUTPAIIHH.
28. 'eoxumust MupoBoro okeana. [IpoGiieMbl, CBSI3aHHBIE C AHTPOTIOT€HHBIM BO3/ICHCTBUEM.
29. OcoGEeHHOCTH TE€OXUMUN TOBEPXHOCTHBIX U MOA3EMHBIX BO/I.
30. UnTeHcuBHOCTH BOJHOM Murpauuu. [loka3aTenn HOHHOTO CTOKaA.
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31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
. TexHoreHes kak reoXuMHUYECKU (hakTop. 3arpsi3HEHUE OKPYIKAIOIIEH CPeIbl.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
. OCOOEHHOCTH re0IOrHIeCcKOT0 cTpoeHus balikanbckoit pudToBOI 30HBI
66.

41

65

I'eoxumus nenochepsl. [Iporcxoxkaenne, KIApKH, THITBI 30HATBHOCTH.
['eoxumust GuokocHbIX cucteM. Kopsl BEIBETpUBAaHUS, WITHI.

buocdepa. Knapku u reoxummudeckie QyHKIIH KHBOTO BEIIECTBA.
['eoxumuueckas 3BoOIHS Ouocdepsl.

buonorndeckass poib  MHKpPO3JIeMEHTOB. JlepumuTHBIE W W30BITOYHBIE 3JEMEHTHI.
buoreoxummnueckue npoOBUHIIUH.

broreoxmMmuueckue moKka3aTenm.

buoreoxnmmnueckast 30HaJIbHOCTH MUPOBOIO OKEaHa.
EI/IOFGOXI/IMI/I‘-IGCKaSI 30HAJIBHOCTH 6HOMaCCLI nu HpOILYKTI/IBHOCTI/I CYIHI/I.
DneMEHTapHBIA U TEOXUMHYECKUN TaHIadT.

[MpuHIIMTIBL KTaccuUKAIIH TPUPOTHBIX JTaHIIA(TOB.

Cucrematnka ropoJICKUX JaHIa(TOB.

['eoxuMuueckre 0cOOEHHOCTH TOPHOI00BIBAIOIIUX PAIOHOB.
ATpOTEXHOTEHE3.

['eoxuMuyeckre aHOMAaINK UX KIacCU(PHUKAIIH.

AKBaJIbHBIC TEXHOTCHHBIC JIAHTIIA(THI, HX OCOOCHHOCTH.
[Tokazarenu TeXHOTeHE3a.

OntuMu3anus TeXHOTEHHBIX JTaHIIIaTOB.
JlanamadTHO-T€OXUMHYECKU MOHUTOPHHT.
DKOJIOTO-TeOXUMHUYECKOe KapTorpadupoBaHue

Bydepnbie cBoiicTBa mous.

[Iponeccbr GnoreoXMMU4IecKoi TpanchopMaIiy BEIeCTB B TIOYBE.
Jerpamanus mous.

B3aumoneticTBue reocdepsl, ruapocdepsl, atMocdepbl, Onochepsl 1 TEXHOCHEPHI.
EctecTBeHHbIe OMOT€OXUMUYECKHE TPOBUHIIUU

[ToporoBbie KOHIIEHTPAIIMHA XUMHYECKHUX JIEMEHTOB.
TOKCUYHOCTh XUMUYECKHUX AJIIEMEHTOB

Jlanamag el pailoHOB He(PTE- U YTIIET00BIYH
DKOJIOT0-re0XMMUYECKOE HOPMUPOBAHUE

I'eoxuMuueckre moKa3aTeNu, UCIOIb3yeMble IS OLIEHKH YKOJIOTHUECKOTO COCTOSIHUS CPEIbI
DKOJI0r0-reoXuMuIecKkoe KapTorpadupoBaHue.
DKOJIOT0-re0XuMHUYecKre (hakTOphl 320071€BAEMOCTH HACETICHHUS
['mobanpHOE M3MeHeHue kiauMata. [Iporao3sl u peaabHOCTb.
I'eoxumuyeckre METO bl aHATN3a XUMUYECKUX FIIEMEHTOB

TexHOTeHHas MUTpaIs 1IeMeHTOB B baiikanbckoil pudToBO# 30HE.

Kpurepum ouenku:

OueHuBaHue aCIMPAHTA HA MPOMEKYTOYHOM aTTeCTALMHU B (popMe 3a4eTa

Ouenka 3auera TpeGoBaHusl K 3HAHUAM H KPUTEPUH BbICTABJICHHS OLIEHOK

3aumeno ACHHUpaHT 0pHU OTBETE JEMOHCTPUPYET OONBLIYI0O YacTh
COJIep)KaHUs TeM yueOHOW JUCLMILIMHBI, BIaJ€€T OCHOBHBIMU
HOHSATHUSIMHU.

He 3aumeno AcmnupaHT Npu OTBETE AEMOHCTPUPYET 3HAHUE MEHBLIEH YacTu

coJiep>KaHus TeM Y4eOHOM TUCIUTUIMHBI
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