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e denepanbHOE rOCYIaPCTBEHHOE OI0KETHOE Pabouast nporpamma
N 00pa3oBaTeIbHOE YUPEsKIEHUE BBICIIETO JCIUILIHHE]
po¢heCCHOHATBHOTO 00pa30BaHuUs

«agpuHCKMii rOCyaapCTBEHHBIN

MearOTHYECKUI HHCTUTYT

1. OBJIACTH, OFbEKTBI, BUJI (BUJbI) TIPO®ECCUOHAJBHOM JEATEJbHOCTH
O6aacTh npogeccoHaAIbLHOI TeATeJbHOCTH — 00pa3oBaHue, couuanbHas chepa, KyapTypa.

O0bexTHl NMpodeccHOHANbHOI JeTeJILHOCTH — O0y4YeHHe, BOCIIUTAaHUE, Pa3BUTHUE, MPOCBEIICHUE,
00pa3zoBaTeNbHbIE CUCTEMBI.

Bup (Buabl) npogeccMoHANBHOM JesITeIbHOCTH — IIearoruyeckasl.

Ilepeyens npodgeccMoHANBHBIX 3a/1a4, pelleHHEe KOTOPBIX NpeaycMaTpuBaeTcs B Ipolecce
npenogaBaHus TUCHUILINHBI:

- o0yueHHe W BocmHuTaHue B chepe oOpa3oBaHMsI B COOTBETCTBUHU C TPEOOBAHHSIMH O0pa30BaTEIbHBIX
CTaH/apTOB;

- HCIOJb30BAaHUE TEXHOJOIMH, COOTBETCTBYIOIIUX BO3PACTHBIM OCOOEHHOCTSIM OOY4YaloUIMXCs |
OTpaXaIOIUX CTeUn(PUKY MPEIMETHBIX 00JacTe.

2. HEJIb OCBOEHUA JUCIIUITJIMHbI

Leab ocBOeHHS TUCHUNIIMHBI — (GOPMUPOBAHUE Y CTYINEHTOB YIIIYOJEHHBIX MPO(ECCHOHATBHBIX
3HAHUN B 00JIaCTH DKOJIOTMYECKON XUMUH.

3. MECTO JUCIHHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JucuurinHa «KOJIOTUYECKAss XUMUS» OTHOCUTCS K 0053aTeIbHBIM JTUCIUIUIMHAM BapUATHBHOW YaCTH
bnoka 1 ductmmumnst (moaynu) (b1.B.J1B.9.1).

Huctummaa «Oxonorndeckas xumus» (b1.B.JIB.9.1) omnupaercs Ha 3HaHMS, YMEHHS, HaBBIKH,
MOJIyYeHHBIE B TIpoliecce oOydeHHs: B 0OIIeo0pa30BaTEIbHON IIKOJE NPH HU3YyYEHWUW AWCIUIUIMH XUMUS U
SKOJIOTHSI.

ConepxaHue JUCIHMILTUHBI «DKOJIOTUYECKAs XMMHS» BBICTYIACT OMOPOM JUISi OCBOCHHS COJCPIKAHUS
mucnuiuind  «PervonansHas  okomorus»  (B1.B.JIB.10.1), «MeToasl 3KOJOTHUYECKUX  HCCIICTOBAHHI»
(b1.B.JIB.10.2), «I"eoskonorus» (b1.B.JIB.11.1), «Dkonorndeckoe npaso» (b1.B./1B.11.2).
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4. HEPEYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O JUCIHUIIJIMHE

ILianupyembie pe3ybTaTbl 0CBOEHUS
o0pa3oBaTeIbHOM NPOrpaMMbl

Kon HaumenoBanue Pe3yabTarhl 00yueHusl 0 AUCHUIIIIHHE
KOMIIEeT KOMIIeTEeHIUH
eHIIUH
IIK-1 | roTOBHOCTh  pEanu30BBIBATh | 3HAMDb.
o0Opa3oBaTeIbHbIe MPOTPAMMBI | - TEOPETUUECKYIO OCHOBY DKOJIOTHYECKOW XMUMHH B Mpeienax
no ydyeOHOMY TmpeaMery B | TpeOoBaHUIT benepanbHbIX rocyJaapCTBEHHBIX
COOTBETCTBUH ¢ | oOpa3oBaTeNbHBIX CTAHIAPTOB U OCHOBHBIX 00pa30BaTeNbHbIX
TpeOOBaHUSIMU porpamu,
00pa3oBaTeIbHBIX CTAHIAPTOB | yMemb:
- IUIAHUPOBaTh M OCYLIECTBIATH Y4eOHBIM mporecc B
COOTBETCTBHH C OCHOBHOM 00pa30BaTeJIbHOM IPOrpaMMoii;
61ademn:
- HaBBbIKaMU TUIAHWPOBAHUS U TPOBEACHUS YUeOHBIX 3aHATHIH;
CK-1 | roToBHOCTH WCIIONIBb30BATh | 3HAMb!
COBpPEMEHHBIE OHMOJIOTUYECKHE | - OHMOTr€OXMMUYECKHE IUKJIBI DJIEMEHTOB M KPYroBOPOT
mpenctaBieHuss B cdepe | BemecTB, XUMUYECKHE pPEaKIUU, MPOXOJslIre B JuTocdepe,
npohecCUOHATBLHOU runpochepe u atmochepe;
NEeATEIbHOCTH JUISL | - OCHOBHBIE 3arpsi3HUTENIM  OKpPYXKAlOLIeH  cpenbl, HX
MMOCTAaHOBKM M pEIIeHUs | KJacCUPUKAIUIO, a  TaKkke  BIUAHHE  OMOTHYECKUX,

HOBBIX 3aJ1a4

aOMOTHYECKMX M AaHTPONOIEeHHBIX (AKTOPOB Ha IKUBBIC
OpraHU3MBbl U YEJIOBEKa,
- OCHOBHBIE IPUHIUIIBI

0€30I1acHOCTH;

u  (GakTopsl  HKOJOTHMUYECKOU

ymemv:
- C TOMOIIbIO XHUMHH OOBSACHATH M pellaTh pazIHuHbIC
9KOJIOTMYECKUE TPOOIIEMBL;

gnademsn.:

- OCHOBHBIMHU TE€OPETUYECKUMH MPEACTABICHUSIMU O CTPOCHUN
ouocdepsl, CTPOCHHUH U XHMHUYECKOM COCTaBe O0OJIOYEK
3eMuIH.
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5. OFBbEM AU CHUIIJINHBI
Buabl yueOHoii 1esITeJIbHOCTH Bcero Cemectp
4yacos/3.e. 4
OO0mast Tpy10eMKOCTh 144/4 144/4
KoHnrtakTHas pabora 14 14
Jlexun 4 4
CemuHapbl 10 10
[IpakTyeckue 3aHsaTUA - -
PykoB0oACTBO IpakTHKON - -
[IpomexxyTouHas arrecTanus, B TOM YHCIIE: 4 4
KypcoBas paboTa (KypCOBOI IPOEKT) - -
KOHTpOJIbHAs paboTa - -
3a4eT - 3a4eT C OLICHKON
3a4eT C OLICHKOMN - -
JK3aMEH -
CamocTtosiTenpHas pabota 126 126
6. COAEP)KAHUE JUCHUITJIMHbI
6.1. PA3JIEJIbI JUCHUIIJINHBI
N Coaep:xanue pasje/ioB SO paﬁOTﬁpaKT Cam.
n/n Jleknun | CeMuHapsbl ’ pabora
3aHATHS
4 cemecTp
1 | BBeneHue B SKOJIOTHYECKYIO XUMHIO. - - 10
2 | Obume cBeaeHuss 00 OKHCATENBHBIX IpoIeccax B 2 i i 10
reocdepax.
3 | CocraB u xumust arMmochepnl. OKUCIUTEIBHBIEC MTPOIECCHI ) 14
B HEM. 2
4 | CocraB u xumus ruapochepsl. KucmoTHeie ocaxaeHus - 12
5 | Xumuyeckuii cOCTaB M OKHCIMTEIbHbIE TIPOLECCHl B 2 2 } 14
stocdepe
6 | buocdepa-rnobanpHas obonouka 3emmm. [nmoGanmbHBIC 2 ) 10
OnoxuMuYecKue IUKIBI aneMeHToB (1ukisl C,0,H,N,S P).
7 | AHTpOIIOTeHHBIC 3arps3HEHUsT TPUPOJHBIX Cpel.
3arpsi3HeHus TSKEIIBIMU METaJJIaMH, ) 5 ) 16
paguonykinuaamMu. OpraHuueckue 3arpsA3HsSIONINE
KOMIIOHEHTHI.
8 | Dkonornyeckuii MOHUTOPHUHT. - 2 - 8
[ToaroToBka K 3a4eTy ¢ OLEHKOM - - - 32
4 10 - 126
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6.2. COIEP’KAHUE PA3JIEJIOB JUCHUIIJINHBI

Tema 1. BBeenue B 3K0JI0rH4ECKYI0 XMMHIO.

HpCILMGT 9KOJIOTUYECKON XHMHH. CprKTypa SKOJIOTHYECKOH XUMHH, €€ ICIN HU3aaaydu. CBSI3b DKOJIOTHYECKOU
XAMHH C (yHIAMEHTAIbHBIMA HayKaMH, cBsi3b c dkonorueil. lloHsTuiiHbld anmapar. Mcropuueckuid acmekt
HKOJIOTUYECKON XUMHUH KaK HAyKU.

Tema 2. O6mue cBeeHHs 00 OKMCIUTEIBHBIX MPoLeccax B reocgepax.

Oo6mme cBenenust o reocepax 3emmu. ['eoxmmuueckas HCTOpHs IIaHETHI. ['eocdepbl U 3eMHBIC
00onouku. PacnpocTpaHeHHOCTh XUMHUECKUX AJIEMEHTOB B OKPY’KaIOLIeH cpee.

buoxumuueckas 3Bosonus atmochepsl U rugpocdepsl. Poiab jKUBBIX OpraHM3MOB B (POPMUPOBAHUU
o6uocdepsr OCHOBHBIE OCOOCHHOCTH aTMOC(ephl, €e poJib B JMHAMUYECKOW cucteme 3emiisi. ['eomornyeckas
cpena M ee YCTOMYMBOCTH K TEXHOTEHHBIM BO3JeMCTBUAM. MacmTabbl TEXHOTE€HHBIX HW3MEHEHHUI
re0JIOTHYECKOM Cpelibl M UX IKOJOTUYECKUE MTOCIIEICTBUS

I'unpocdepa. OcHoBHBIE 0cOOeHHOCTH THApOochepsl. LleHTpanbHas posib BOABI BO MHOTUX MPUPOJHBIX
nporeccax 1 npodieMax oKkpyxaromiei cpenpl. [ 1o0anbHbIi KpyroBopoT BOJIbl, €r0 poiib B (PYHKIIMOHUPOBAHUU
cuctembl 3emuts. [IpuposHbie BOJbI - HHAUKATOP U UHTETpaTop IpoiieccoB B 6acceitne. Jlutocdepa. buocdepa.

Tema 3. Cocras u xumusi atmocdepbl. OKHCIUTETIbHBIE TPOLECCHI B HE.

CoctaB u xumus atmochepsl. Acumupuxarus. KuCIOTHBIE OCaaku: HCTOYHUKH, pACIpEICIICHHE,
nocienctsus. O30HOBBIN €I0H, ero ¢GyHkuu B Ouochepe. BiusHue OKCHIOB a30Ta U TalOr€HCOIASPKALIIX
OpPraHWYECKUX COCIMHEHUN Ha HYJIEBOW IIUKJI 030HA.

duzuko-xuMudeckue mporeccsl B Tpomocdepe. CBoOOgHBIE paaMKanbkl B Tpormocdepe.
DOoTOXMMHUYECKOE OKUCTIEHUE MeTaHa. Peakiiy roMooroB Metana. AskeHsl. Peakiiuu o3onupoBanusi. benzon
M €ro TOMOJIOTH. AJlbAEruabl U KeTOHBI. [IpeBpalieHns ¢ yyacTueM OKCHAOB a3oTa. AMMUak. OKCHUIBI a30Ta.
doTtoxumudeckuii cMor. ATMochepHbIH IIUKI COeIUHEHUH a30Ta.

Coenunenus cepol B armocdepe. CepoBomopoa. Juokcuna cepbl. OKUCIEHUE COSAMHEHUN CEPBHI.

[TapaukoBslie Ta3el B atMochepe. Boga B atmocdepe.

Tema 4. Coctas u xumusi ruapocgepbl. KucioTHbie ocaxaeHus

CocraB tugpochepsl. Xumudeckuii coctaB runapochepsl. ['maponorundeckuii mukia. OCHOBHBIE BHIBI
MPUPOJHBIX BOJ M OCOOEHHOCTM HMX COCTaBa. AHOMAJIbHBIE CBOHCTBa BOJBI M, WX pOIb B MPHUPOJE.
OcoOeHHOCTH BO/IBI KaK PACTBOPUTEIIS.

KapOonaTHas cucremMa U KOHLIEHTpallMs MOHOB BOJOpOJa B BOJE. YToibHas kucioTa U pH pactBopa.
PactBopuMocth kapOoHaTHbIX Topon. Kambiut. Jlonmomut. BbicOKOMarHe3waibHbIA KanblMT. BiusHue
MpuMecei Ha paCTBOPUMOCTD KaJIbIUTA.

PaBHOBecHast pacTBOPUMOCTb CHJIMKATHBIX IHOpoJ. PacTBopuMocTh rubOCHUTa U aqOMOCHIMKATOB.
JlnarpaMMbl yCTONYUBOCTH.

OKHUCIIUTENFHO-BOCCTAHOBUTENbHBIE MpoIlecchl B ruiapocdepe. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC
MOTEHIMAJBI PUPOAHBIX BogoeMoB. JJuarpammer pE — pH mis cucremsr Fe — O — H20 — S — COso.

OxucleHne-BOCCTAHOBICHHE B MNPUPOAHBIX ycioBusx. Dorocunre3. Ilpomeccsl apixaHus u
paznoxxenus. TemnepaTypHbIi NpoduiIb MPECHOBOAHBIX BOAOEMOB. Penokc-OydepHocTs. Onmurorpodusie u
ABTPO(HBIC BOJIOCMBI.

[lpomeccel  kommuekcooOpasoBanusi B ruapocgepe.  IlpuponHele ¥ CHHTETHYECKHE
KOMIUIeKcooOpa3oBaTenu. [IoBepXHOCTHO-aKTHBHBIE BEIIECTBA B BOJJOEMAX.

Oxkean. Ocrtyapuu. TemrepaTypHblii Mmpoduiab, COCTaB M CBOWCTBA OKEaHWUYECKHX Boi. IIpormecchl
yJlaJIeHUs] OCHOBHBIX PACTBOPEHHBIX BellecTB. OCOOEHHOCTH OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX MPOLECCOB B
OKeaHe.

Tema 5. Xumuueckuii cocTaB H OKHCIUTEIbHbIE POLECCHI B JIUTOC(Epe
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Cpenuuii XMMHYECKHid cocTaB (KJIAPKH) BEPXHUX CJIOEB 3€MHON KOpHl KOHTHHEHTAJIHHOTO THIIA,
MOCTYMHBIX IS W3MEpPEHHs: 0cagouyHoro ciosi (rargopM H  OpPOTeHHBIX —oOyacTei), TpPaHUTHO-
MeTaMoppuueckoro (UMTOB ApeBHUX Miaardopm). CpeaHuit XMMHUYECKUH COCTaB OCaIOYHOTO (0Cal0yHO-
3¢ (Py3UBHOTO) CI10S1 3eMHON KOPBI OKEAHUUYECKOTO THUIIA.

['eoxumuueckas cucTeMaTHKa AJIEMEHTOB: Mo ['onbamMuaTy (JIUTO(UIBI, XalbKO(UIIbl, CUAEPOPIIILI,
atMo¢wmibl), o Bepnaackomy (OxaropofHble rasbl, OJaropoaHble MeETaUlbl, IUKIWYECKHE, pPACCESHHBIE,
CIWJIBHO DPaJMOAKTUBHBIC AJIEMEHTHI U 3JIEMEHTHI PEAKUX 3€Mellb) U MO0 3aBapHUIKOMY (OJIaropoJHbIE ra3bl,
DJIIEMEHTHl TOPHBIX TOPOJ, MarMaTU4YeCKUX OSMaHAIllMd, TPYNIbI Kelle3a, pEeAKUe, pPaJIuOaKTHUBHBIC
METALTMYECKUE PYIAHBIC, METAJUIOMIHBIC U METAJUIOTCHHBIE, IIJIATHHOBBIC, TSOKEIbIe, TajaoreHsl). buodunsabie
AIIEMEHTBI: MaKpo- M MHKPOAJIEMEHTHI, HECYIIECTBEHHBIC AJIEMEHTBI, MX TOKCHYHOCTb MHpPU MPEBHIIICHUU
HEKOTOPBIX npeaenoB. bruodoOHbIe 21eMEHTHI.

Musnepanbsl — OCHOBHasE (popMa HAXOXKICHHS XUMHUYECKUX JJIEMEHTOB B 3€MHOH Kope. XHMHUYECKHE
OCOOCHHOCTH  TJIaBHBIX  IPOLIECCOB  MHUHEPAIo00pa3oBaHUS:  MarMaTHYeCKOro, THIPOTEPMAaIbHOTO,
MeTaMOpP(PUIECKOTr0, 0CaJOYHOT0, TUAr€HETHUYCKOTr0, THUIIEPreHHOro. PacrpocTpanenre pa3sHbIX MUHEPAIbHBIX
BHUJIOB M UX KiaccoB. M3zoMopdusm u amcopOumst — GakTopsl, YBETUUUBAIOIINE Pa3HOOOpa3ne XUMHUECKOTO
cocTaBa MUHEPAJIOB.

be3smuHepanbHble BUABI HAXOXKICHUS XUMUYECKHX DJIEMEHTOB B 36MHOM KOpE: pacIuIaBbl, PacTBOPHI,
raspl, OpraHu4eckoe BelecTBO. KOHIIEHTpUpOBaHHBIE M paccesHHble (OPMbI HAXOXKICHUS XUMHUYECKHX
HIIEMEHTOB B 3¢MHOM KOpE.

['opHbIe OOl KaK UTOT KOHIIEHTPALIMU 3JIEMEHTOB B MUHepasiaX. PacmpocTpaneHue B 3eMHOM Kope
KOHTHHEHTOB U OCOOEHHOCTH CPEIHEro XMMHUYECKOTO COCTaBa OCHOBHBIX PAa3HOBHIHOCTEH MarmMaTU4ecKuX,
MeTaMOP(PUIECKUX M OCAIOYHBIX TOPHBIX Topo. [ToaBMKHBIE U MHEPTHBIE (OPMBI HAXOXKICHUS DJIEMEHTOB B
3€MHOM KOpe.

MecTHblll reoxuMudeckuii GoH («HOpPMAaTbHOE» CpEAHEE COJAEp)KaHHE XUMHUYECKHX DJIEMEHTOB) H
reoXMMHYECKUe aHOMaluu. MrHOBeHHbIe (KaTacTpoudeckue) U MeajeHHbIe (IBOJIOIMOHHBIE) H3MEHEHHS B
reOXMMUYECKOM OaJlaHce BelecTBa Onochephl.

AHTpONOTreHHbIE W3MEHEHUS TMPUPOJHBIX TEOXMMHUYECKHX IOTOKOB B OajaHCce BEIIECTBA U UX
MOCIIEACTBHS ISl OMOJIOTUIECKIX OOBEKTOB.

QW

Tema 6. buochepa - riuodaabHass o0osouka 3emun. Iy100ajbHBIE OHMOXMMHYECKHME LHKJIBI
saemenToB (mukianl C, O, H, N, S, P).

OcHoBHbBIE 0cOOeHHOCTH Onocdepsl kak oaHoN u3 reochep 3emmm. Ocobast posib U 3HAYEHHUE KUBOTO
BEIIECTBA B (PYHKUMOHUPOBAHMM CHUCTEMbI 3eMJiIsl. AHTPOIOTEHHOE YXYIIEHHE COCTOSHUS (Aerpajarius)
Ouocdepsl; CHUKEHHUE ECTECTBEHHOH OWOJIOTMYECKON TMPOMYKTUBHOCTH HKOCHUCTEM. BHIBI MUTpaIHH.
Bo3aymnas, BogHas, OuoreHHas u TexHOreHHas Murpanus. QPaxrtopsl wmurpauuu. Kiaccuduxanus
MUTPUPYIOLINX JIEMEHTOB.

I'eoxumuueckue Oapbepbl. PUBUKO-XUMHUECKHUE, MEXAaHUUYECKUE, OMOr€OXUMUUYECKUE U TEXHOT'C€HHbIE
Oapbephl.

Murpanuss U akKyMyJSUs COSAMHEHMH KpeMHUs, altoMUHHS. (ocdopa, TKEIbIX METAUIOB U
paZioaKTUBHBIX 3JIEMEHTOB B Onocpepe.

IIponeccsl camoouniieHns Bog0eMOB. ['unponus conelt Tskenbix MeTauioB. OKHUCIEHUE OPraHUYECKUX
BEIIECTB B a9pOoOHBIX ycinoBusax. Tpanchopmariust HeTH U IECTUIMIOB B OKpY’KalOIIeH cpejie.

Kucnorueie noxmu. KucnorooOpasyronue BemectBa B atMocdepe. 3aKHUCICHHE  OCAIKOB.
TpaHcrpaHUYHBIN IEPEHOC KHUCIOTHBIX 0CaaKOB. /luHamuka n3meHeHus pH u XMMHUYeCKOro cocTaBa OCa/iKOB.
[Tporeccrl ancopOLMU OKCUIOB CEphbl U a30Ta MOJCTHIIAIOIICH MOBEPXHOCTBIO. 3aKHUCICHUE 03€p. 3aKUCICHHE
noyB. [10BUAKHOCTH JIEMEHTOB M KMCIOTHOCTH ITOYB.

Tema 7. AHTpoONOreHHble 3arpsi3HEHUs] PUPOAHBIX Cpel. 3arpsA3HeHHusl TSKeJbIMU MeTalJIaMu,
paauonykiauaamMu. Oprannyeckue 3arpsi3HsilOLHe KOMIIOHEHTBI.
B3aumocBs3M  MEXAy ~ XUMHUYECKUMH, OWOJIOTMYECKUMH M T'EOJOTHYECKHMMH  IMPOIECCaMH.
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[IpencraBnenuss o reoxumuu u Ouoreoxumuu. OcHOBHOM reoxumudeckuid 3axkoH (B.M. Tompammuara).
Kouenrtpanus u paccessHue XUMHUECKUX AJIEMEHTOB KaK pe3ynbTaT ux Murpanuu. buorennas murpanus. Ponb
’KMBOTO BellecTBa Ouocdepsl B MHUrpalud XHMHYECKHMX d3JeMeHToB. 3akoH B.WM. Bepnanckoro.
buoreoxnmuueckue NpoOBUHIMH U SHAEMUYECKUE OOJIE3HHU.

TexHoreHHass MUrpanus XUMUUYECKHX 3JIEMEHTOB. TE€XHOT€HHbIE T€OXMMHUYECKUE aHOMAJIMM B MOYBAaX,
BOJIaX, OPraHU3Max, B TOPOJax U CTPOCHUSIX.

Tsoxensle MeTamibl. VIX paHkupoBaHHE 110 TOKCHUHOCTH, UX KJIapKH B 3€MHOI Kope, ouBe U Ouomacce
pacTeHui 1 KUBOTHBIX. IHAEKCH UX HAKOIJICHUS B JOHHBIX OCaJKaX U (hakTopbl oOOrameHust B aTMOC(hEpHbBIX
a’p0o30JiAX. VIX UICTOUHMKH U ITyTU MUTPALIUU B IPUPOIHBIX CPEIaXx.

Kagmuii. PacipocTpaHeHHOCTh KaJMHUs B TOPHBIX MOPOAAX U €ro COACp’KaHue B MOYBAX. TE€XHOTCHHbBIE
UCTOYHUKU KaJIMUs: I[BETHas METAJUIyprusi, MPOU3BOACTBO XUMHYECKUX MCTOYHUKOB TOKa, (hochopHbIe
ynoOpeHusi. 3aBUCHMMOCTb MOJBM)KHOCTH KaaMusi B mouBax oT pH. DddextuBHOE mOriomeHne KaaMmus
pPacTEHUSIMU.

CpozactBo KaaMus K Cyab(TUAPUIBHBIM IPYIIaM, €ro (PUTOTOKCHYHOCTh, TOKCHYHOCTD JUISl )KUBOTHBIX
u uenoBeka. Koppekuus conep:kaHusi KaaMHs B IouBe. MeTOAbl OIpeNeleHUs] KaIMus: KOJIOPUMETpPHS,
noJisiporpadusi, aToMHO-a0copOIHOHHas criekTpockonws. [IpenenbHo JomycTHMbIe KOHLIEHTPALUU KaaMusl.

Pryts. PacnpocTpaHeHHOCTh PTYTHM B TOPHBIX IOPOJAX U €€ COJAep)KaHUE B IOYBaxX. TeXHOreHHbIE
HMCTOYHMKM PTYTH: LBETHAs METAJUIyprus, NIPOU3BOACTBO XJIOpAa U THUAPOKCUJA HATpUsA, NPUMEHEHHUE
PTYTBCOJIEPIKAIINX TECTULIUOB, OBITOBBIE IPUOOPHI, COAEPIKALINE METANTNYeCKylo pTyTh. Hanbomnee BaxkHbIe
XMMUYECKHE CBOMCTBA PTYTU: 00pa3oBaHHE NMPOUYHBIX CBSA3EH C cepoil, 00pa3oBaHHE YCTOWYHMBBIX B BOJHOU
cpele PpTYTbOPraHUYECKUX COCAMHEHUM, JIETy4eCTh JJIEMEHTHOM pTyTH. BzaumopeinctBue prytu ¢
OpraHMYeCKHM  BEUIECTBOM  IOYBBI, OuOMeTHiaupoBaHue. IlormomeHue pryTd  pacTeHUsIMH, €€
(UTOTOKCMYHOCTh. Murpanusi 1 yBeJIMYeHHe KOHLEHTPALUU PTYTU B MUILEBBIX LENsAX. PTyTHbIE oTpaBieHus.
Mertons! onpenenenus pryTd. [IpenenbHo 1onycTuMble KOHIEHTPAUU PTYTH.

CuHen. PacipocTpaHEHHOCTh CBHMHIIA B TOPHBIX IIOPOJAX U €r0 COACpkKAHHME B IOYBaX. TeXHOTreHHBIE
MCTOYHUKU CBUHIA: MCIIOJIb30BAaHHE STHWJIMPOBAHHOIO OCH3MHA (TETPa’THIICBUHEN), LIBETHAs MeETaJUIyprus,
MIPOU3BOJICTBO XUMHUYECKHX MCTOYHUKOB TOKA, OXOTHUYbSI CBHHIIOBas OpoOb. Majas mOJBHKHOCTh CBUHIA B
MOYBaxX, €ro HAKOIJICHUE B IIOBEPXHOCTHOM CJIOE IIOYB U TOPMOXKEHUE MUKPOOHOIOTUYECKHUX TPOLIECCOB.

[unk 1 npyrue Tsokenbie MeTauibl. ICTOYHUKY paccesHUs IMHKA B OKpyKatomiei cpeae. [loaBmkHOCTh
KaTHOHA IIMHKA B KHCIIOW OKUCIUTENBHOM cpese. JlocTymHOCTh IuHKa pacTeHusaM. Ponb nuHKa B MeTabonu3me
pacteHuid. BiausHue nuHKa Ha MeTaOONMYECKUE PAaBHOBECHUS APYTUX METAUIOB B OpraHM3Max >XUBOTHBIX U
yesoBeka. KaHIleporeHHoe u ajuieprudeckoe JelcTBrMe HUKENs. TOKCMYHOCTh coequHeHut xpoma. [IpenenbHo
JIOITYCTUMbIE KOHLIEHTPAIMK [IUHKA, HUKEJIS U XpoMa. MeTo ikl 00HapyKEHUS U aHAJIN3a 3TUX METaJIOB.

HuTtpatel. YcnoBus npeBpallieHusi HUTPATOB B HUTPUTHI U HUTPUTOB B HUTPO3aMUHBL. TOKCHYHOCTH
HUTPATOB U HUTPUTOB JJIs YEJIOBEKA U )KMBOTHBIX. KaHIleporeHHOCTh HUTpO3aMuHOB. [locTymiienne HUTpaToB
U HUTPUTOB B OPIraHM3M YEJIOBEKAa C MUTHEBOM BOJOW, OBOLIAMH, MSCHBIMH NpoAyKTamMHu. BoccraHoBieHune
HUTPATOB B HUTPUTHI MNpPH XPaHEHUH MHULIEBBIX MNPOAYKTOB. MakTophl, NpUBOAALIME K YBEIUYCHHUIO
COJIepKaHUsl HUTPATOB B INMUTHEBOW BOAE M OBoOIIAX. [IpenenbHO OOomMycTHMBIE KOHIEHTPALMM HUTPATOB M
HUTPUTOB B OBOIIHOM M 0ax4eBOM NpOMYKIHMH. DKCIpPECC-METOAbl OOHApY)XEHUS HUTPATOB B BOJE U
IUIOJ00BOIIHON MpoayKuuu. VOHOCENEeKTUBHBIE IEKTPOAbI )il KOJUYECTBEHHOTO ONpeeNeHUs] HUTPATOB U
HUTPUTOB.

[Tectunuapl. PU3UKO-XUMUUECKHE TIPOLIECCH] PACCESIHUSI, TIepepaclpeiesiCHUs U MepeHoca MECTULUA0B
B IIPUPOJHBIX cpenax. PacTBopeHHe B BOJE M MEPEHOC C HEK, UCIIAPEHUE C MOBEPXHOCTH MOYBBI U PACTEHUM,
pacripocTpaHeHue BeTpaMu U JOXKASMU. CopOIus MUHEPalIbHBIMU M SKCTPAKIMS JIUIMUACOIEPKAIIUMHU
dpakuusaMu MouBbl. Peakliuy OKMCIUTENBbHOM Aerpajaluu MeCTULUA0B Mo AecTBUEM (OTOOKHCIUTENEH B
BO3/lyX€ M Boje. Peakiuum MX TUIPOJUTHUYECKOTO pacuieruieHus. [lerpaganus NeCcTUUUIOB B peE3ysbTare
JESTEIbBHOCTH TIOYBEHHBIX MHUKpPOOpPraHu3MoB. IlyTu nomajnaHusi mecTMLMIOB B OpPraHuM3M 4YeEJIOBEKa, X
JeiicTBMe Ha TKaHHW, OpraHbl W CHUCTEMBbl OpraHu3Ma. MyTareHHble, KaHLIEPOTE€HHbIE U TEPaTOTE€HHBIE
MOCJIEICTBUS. PaHXUpOBaHME MECTHIMAOB IO TOKCHUYHOCTH M TPENEIbHO JONYCTHUMBIE KOHIIEHTPALMH
NECTUIUIOB B PA3IMYHBIX MPOJYKTaX MUTaHUA. Meronsl 0TOOpa, KOHIEHTPUPOBAHUS U ONpEAETICHUs
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MNECTUIIMAOB B IIPOAYKTAaX IMAUTAaHWA, BOAC U BO3AYXC.
,HI/IOKCI/IHI)I. Hx O6p330BaHI/IC B IMPOMBINIJICHHOCTH U IIPHU YHUYTOXCHUU OBITOBBIX OTXOO0B CXKUTaHHUCM.
buonornyeckoe IICI‘/JICTBI/IG AUOKCHUHOB U MEPHI 3allITUTBI OT JUOKCHHOBOT'O 3arpsA3HCHUS.

Tema 8. Dko10ru4ecKuii MOHUTOPHUHT.

MeToabl OLEHKH COCTOSHUSI T€0JIOTHYECKOW cpenbl. Pexum u OallaHC yIIIeKUCIIOro rasa M ApPYrux
ra3oB C MAapHUKOBBIM 3(P(EKTOM; OXHMIaeMble KIUMaTHUecKue W3MeHeHus. HapyiieHue 030HOBOro cios:
(baKTOpBI U MPOLIECCHI, COCTOSIHIE 030HOBOT'O CJIOS M €T0 U3MEHEHUs, MOCiIeACTBUS. O30HOBBIE «IBIPHI».

[Iporuo3upoBanue ee BeposiTHbIX U3MeHeHUH. ['eonornyeckoe 000CHOBaHUE YIIPABJICHHS HETATUBHBIMU
reoJOrM4ecKuMU IporeccaMu. PanronanbHOE HCTIOIB30BAaHUE I'E€OJIOTHYECKOM CPEIbl C MO3ULIUN COXpaHEHUs
ee skojorudyeckux QyHkuuii. DoHoBOE 3arps3HeHre U3 arMochepbl. MOHUTOPHUHT U yIIpaBICHHE KAa4eCTBOM
Bo3yxa. CocTostHME BO3IYIIHOTO OacceifHa 1 METO/IbI yIpaBlieHus: UM B Poccuu u qpyrux crpaHax.

7. METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

cemecTp Tema 3ausaTus

O0pa3zoBaTenbHbIE TEXHOJIOTHH, METOABI U (opMBbI 00yUeHHS

Tema 1-8

Tema 1-8

4 cemecTtp

Jlekuum  —  TEXHOJOTHS  WUIFOCTPATHUBHO-HATJISAHOIO  OOy4YCHUS
(oOBsicHeHue, Oecena, MyJIbTHMEIHA TIPE3CHTAIHNS ), TPOOJIEMHO-TIOUCKOBBIC
AKTUBHBIC TEXHOJIOTHH (IPOOIEeMHAs JICKIIHS).

CemMuHapbl M NpaKTHYecKHe 3aHATHS — TEXHOJIOTHS HILIIOCTPAaTUBHO-
HarmsgHoro odydeHus (oObsicCHeHHE, Oecena), y4eOHO-UCCIIeI0BATELCKUE
AKTUBHBIC TEXHOJOTHMH (ITOATOTOBKA COOOIIEHHUS, CaMOCTOSITeIbHAsS
pabora);  TecroBas  TEXHOJOTHWS;  TEXHOJOTMH  MPOCKTHPOBAHHS
(WccnemoBaTeNbCeKIe, pacueTHbIe PadOThI).

8. MIEPEYEHb YUYEBHO-METOJUYECKOI'O OBECIIEYEHUSA JJI51 CAMOCTOSTEJBbHON

PABOTbBI OBYYAIOIIIUXCH
Buael Tema O0bem ®opMBbI CAMOCTOAATEILHON PA0OTHI
CaMOCTOSITeIbHOI CaMOCTOSITEIbHOI
padoThI padoThI
AynuropHas Temsl 1- — KOHCIIEKTUPOBAHHWE  M3J1araéMoro marepuala
8 JIEKIIMM B COOTBETCTBHH C IIJIAHOM,

- BBITIOJIHEHHE JTAO0OPATOPHOU pabOTHI;
- BBIIIOJIHEHUE  3aJJaHUl,  MPEeITyCMOTPEHHBIX
IUIAHOM TPAKTHYECKOTO 3aHATUS (IpPEACTaBJICHBI B
YMKJI)

BreaymuropHas Tembt 126 - popaboTKa KOHCIEKTA JIEKIIHH;

1-8

— yIIyOJIEHHBIN aHaJIU3 HAYYHOU JIUTepaTyphl,

- MoATrOTOBKA K CECMHUHAPCKHUM 3aHATUAM

- MOJATOTOBKA COOOIIIECHUS;

— BBIMIOJITHEHHE  3aJaHUM,  TPEIyCMOTPEHHBIX
IUTAHOM CEEMHHApPCKOTrO 3aHATHs (TpeACTaBICHBl B
YMK]);

— MOATrOTOBKA K 3a4E€Ty C OLIEHKOM.
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IIpumepHbIe TEMBI J1JI1 COOOIIEHM i

1. Honocdepa Kak 3alUTHBIN 9KpaH OT )KECTKOTO yIbTpaduosera, poib POTOXMMUYECKUX PEaKIIUH.
2. OCHOBHBIE IIMKJIBI peakuii 00pa3oBaHMs U Pa3I0kKEHUs MOJIEKYI 030HA B cTpaTrocdepe.

3. O30HOBBIH IIUT IIAHETHI U BO3MOKHOCTD €0 UCTOLICHHUS.

4. Karanutnueckoe pa3noxxeHne 030Ha OKCHUAAMHU a30Ta U aTOMHBIM XJIOPOM (PPEOHOB.

o, BeprukanbHble BO3IYIIHbIE IEPEHOCH B aTMOC(epe, UX POJib B IEPEHOCE MOUTIOTAHTOB.

6. DoTOXMMHUYECKHE MEXAaHU3MBbl OKHCIICHUS IUOKCH]IA CEPhI B aTMOc(epe.

7. XUMHUYECKHUE MPOLECChl 00pa30BaHUsl CEPHON M a30THOM KHMCIIOT M UX CoJIel B aTMocdepe.
8. Bo3nelicTBue KUCIOTHBIX 10KAEH U TYMaHOB Ha IIOYBbI, 9KOCUCTEMBI, PACTCHHUSL.

9. DOTOXUMHUYECKUE CMOTH U TOPOJE U IPUTOPOAE.

10. BozneiicTBue cMora Ha 3KOCUCTEMBI, PACTEHUS, )KUBOTHBIX, YEJIOBEKA.

11. O30H ¥ epoKcH BOAOPOAA KaK TOKCUYHbIE KOMIOHEHTHI TPU3EMHBIX CJIOEB BO3/1yXa.

12. Bo3saelicTBue KMCIOTHBIX AOXKI€H U TYMAHOB Ha MTOYBBI, SKOCUCTEMBI, PACTEHUSI.

13. DOTOXUMUYECKHUE CMOTH U TOPOJE U IIPUTOPOJIE.

14. PacTBopenue yriekuciaoro raza B aTMOC(EpHBIX Oca/iKax.

15. ITponeccsl pas3nokeHus JeTpuTa B IPUPOIHBIX BOJOEMAX.

16. VcTOYHUKH, TyTH MUTPALIMU M CTOKH COSMHEHUH (ocdopa B IpUPOAHBIX BOJAX.

17. W cTOYHUKY, IyTH MUTPALIMK U CTOKH COCIMHEHUH a30Ta B IPUPOIHBIX BOJAX.

18. HcTOYHMKY, MyTH MUTPALIMKA U CTOKH OPraHUYECKHUX COSAVNHEHNUN B MPUPOAHBIX BOJAX.

19. HcTouHMKY, TyTH MUTPALIMK U CTOKH COEIMHEHUH TSKEIbIX METANIOB B IPUPOJHBIX BOJAX

IIpuMepHbIii epeveHb JUTEPaTypPhl 1S HOATOTOBKH COO0IIEeHHIT

1. Axwmeros, H.C. O0mias u Heopranuueckas xumus [Tekcr] : yueO. st By3oB. — 4-¢ u3a., ucnp. — M. :

Bricmas mxona, 2001. — 743 c.

Bonkos, H.W. Xumus [Tekct] : yuebH. mocobue 1yist By30B. - M. : Akagemust, 2007. - 336 c.

3. Tunszoa U. M.b.Onerka aHTPOIIOreHHBIX BO3JCHCTBUI HA OKPYXKAIOIIYIO CPEy B XO/€ BBIITOJIHEHUS
samanuii [Texcr] / W. b. I'unsazoa / Xumus B mikone. - 2012. - Ne 6. - C. 46-49.

4. T'nunka, H.JI. O6mas xumus [Tekcr] : yueOHOoe mocobue s By30B / on pen. A.M. Epmakosa.- u3n.
29-e, ucnp. - M. : Unrerpan-IIpecc, 2002. - 728 c.

5. Jloxuuuenko, O. B. Dxonoruueckas xumus [Teker] : nonymeno YMO B kauecTBe yued. mocooust s
By30B / O. B. Jloxuunuenko,. M. B. Bonkosa, B. ®@. 3aiines. - Mocksa : Akagemus, 2008. - 265 c. : un.

6. OOmas xumus [Teker] : yued. mocoOue Jyisi CTyICHTOB HEXUM. crienranbHocTed By3oB / H.JI. I'nunka ;
pen.: B. A. [lonkos, A. B. ba0bkos. - 16-e u3z. nepepa0. u gomn. - M. : Beicui. oOpa3osanue, 2010. - 886
C. : puc., Tabm. - (OcHOBBI HayK). - bubmuorp.: c. 886 .

N

IIpumepHbIii epeyeHb BONPOCOB, IPEYyCMOTPEHHbIX IVIAHOM CEMUHAPCKOTI0 3aHATHS 1JIA
CaMoOCTOSITeIbHON padoThl
CriexTp NOIIOMEHHs JMOKCUIa yriepoa.
B3anMocBsi3b aTMoc(hepHBIX IIUKIOB XUMHUECKUX MPEBPALICHUH KUCIOpOa, a30Ta, YIIepoia U BOIbI.
EctecTBeHHbIE paMOHYKINIBI B aTMOChepe.

Ansposonu B Tpomocdepe u crparocdepe. Mx kimaccupukanus, UCTOYHUKH M CTOKH. Macmrabbl U
paccTosiHUS IEPEHOCOB MPUPOAHBIX U AHTPONOTEHHBIX a’po3oiiell. VX ponb B 3arpsA3HEHUU MPUPOIHBIX Cpe.
Asp030JI1 B UMIAKTHBIX 30HaX. A3P030JIM KaK rio0anbHas yrpo3a MpHu SIepHON BOMHE.

[Tporeccel 1 MexaHU3MBbl CAMOOYHMCTKH BO3AyXa B MPUPOAE, UX (PU3NYECKUE U XUMHUYECKHE (DaKTOpHI.
[TepeHoc ¢ HUCXOIAIMMHU TIOTOKAMU BO3/yXa, TPAaBUTALIMOHHOE OCAXKACHUS a’p030Jieil. ATMOC(hEpHBIE 0CAIKN
U UX POJIb B 3aXBaTe U IMEPEHOCE 3arps3HUTeNed pa3sHON XUMHUYECKOW IPUPOABI Ha 3€MHYIO IOBEPXHOCTb.
D¢ (PeKTUBHOCT CaMOOYUCTKH aTtMoc(epbl JOXISIMM M CHErOM OT Tra3000pa3HbIX U a’3pO30JIbHBIX
3arpsi3HUTeNel. Ce30HHbIE U MTOTOAHbIE XapaKTEPUCTUKN CAMOOYHUCTKH aTMOC(EpHI.

VYcnoBust 1 MeXaHU3Mbl 00pa30BaHUS M BBINAJACHUS aTMOC(EPHBIX OCAJIKOB, MX COCTaB. Brlmanenue c
aTMOC(EpHBIMU OCaJIKaMU MUHEPAIbHOM IMBUIH, YaCTHIl IOYBBI, PACTBOPEHHBIX COJIEH, KUCIOT, OPraHMYECKUX
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BellecTB. PacTBopeHne B aTMOC(EPHBIX OCaIKax YIJIEKUCIIOro ra3a. BzanmopaelcTBie aTMOC(EPHBIX OCAJAKOB C
CHWJIMKAaTHBIMU U KapOOHATHBIMU MMOBEPXHOCTHBIMH MOPOAaMHU, TpaHCHOpMAIIHS MOPOA U MUHEPAIU3AIHUS BOJ.
Wnet u canporienu. [Iporieccrl pa3noxeHus JeTpUTa B IPUPOTHBIX BOJJOEMAX

CaMOO4YHILEHHE BOIHBIX JKOCUCTEM.

Tunel Bomomonb3oBaHusi. TpeOoBaHuUs, NpPEIbSBISEMble K MHUTHEBOW BOJAE, BOJAE XO3SHCTBEHHO-
OBITOBOTO HA3HAYECHWsI, BOJE JJISl OpPOIIEHUS, TOJUBA, JJIS UCIOJIb30BaHUS Ha JKMBOTHOBOTYECKHX (hepmax.
Bupl MpOMBIIITIEHHOT'O BOAOIOIB30BAaHUS: BOA KaK OXJIaXKAAI0Ilee CPEeCTBO, TPAHCIIOPTUPYIOIIAs Cpeia, KakK
pPacTBOPHUTEIb.

[IpenoTBpalieHre 3arps3HEHUs BOJ MPU NMPUMEHEHHH PAllMOHATIBHBIX TEXHOJIOTHM, MPU KOHTPOJIE
TEXHOJOTHYECKUX YCIIOBUH, NMPUMEHEHUU I(P(PEKTUBHBIX OYUCTHBIX CUCTEM, MpU MepepadoTKe OBITOBBIX U
MIPOMBIIIICHHBIX OTXOJIOB.

CpenHuli XMMHYECKUN CcOCTaB (KJIAPKH) BEPXHUX CJIOEB 3€MHOW KOpPbl KOHTHHEHTAJIBHOTO THIIA,
JOCTYIIHBIX JJIS HM3MEPEHUs: O0cago4yHoro cyos (miathopM W OPOreHHBIX 001acTei), TpaHUTHO-
MeTamoppudeckoro (IMTOB JApeBHUX IIaTdopMm). CpeqHuil XUMHUYECKUH COCTaB OCaIOYHOro (0CaJ04HO-
3¢ Py3UBHOTO) CI10S1 36MHON KOPBI OKEAHHYECKOT'O THIIA.

['opHbIe TOPOJIBI KaK UTOT KOHIIEHTPAILMU 3JIEMEHTOB B MHHepasiax. PacripocTpanenue B 3eMHOI Kope
KOHTHHEHTOB U OCOOCHHOCTH CPEIHEro XMMHYECKOTO COCTaBa OCHOBHBIX Pa3HOBHUIHOCTEH MarMaTHYeCKHX,
MeTaMOpP(PUUECKUX M OCaI0OUHBIX TOPHBIX NOopoJ. [loaBIKHBIE U MHEPTHBIE (POPMBI HAXOXKICHUS DJICMEHTOB B
36MHOH KOpe.

MecTHbIE TeOXUMHYECKHI (OH («HOPMAIBHOE» CpEeJHEee COACPIKAaHUE XMUMUYECKHX JJIEMEHTOB) U
TCOXMMUYECKHE aHOMAJIMU. MrHOBEHHBIE (KatacTpopuieckue) U MeIJICHHbIC (IBOJIOIMOHHBIE) U3MCHCHHS B
reoXMMHUYECKOM OanaHce BeuiecTBa Ouocdepsl.

AHTpPOIIOTEHHBbIC HM3MEHEHHSI TPHPOJIHBIX TCOXMMHUYECKHX IIOTOKOB B OajlaHCe BelIECTBA U HUX
[IOCJIEACTBUSA I OMOJIOTMUECKUX OOBEKTOB.

HuTtpatbl. YcnoBus npeBpallleHusi HUTPATOB B HUTPUTHI M HUTPUTOB B HUTPO3aMUHBL. TOKCHYHOCTH
HUTPATOB U HUTPUTOB JJIs YEIOBEKA U KUBOTHBIX. KaHIIEpOreHHOCTh HUTPO3aMUHOB. [TocTymieHue HUTPATOB
U HUTPUTOB B OPraHM3M YEJIOBEKa C MUTHEBOM BOJOM, OBOILIAMH, MSICHBIMH TpOoAyKTaMH. BoccranoBieHue
HUTPATOB B HUTPUTHI TPH XPaHEHUH MHUIIEBBIX MPOAYKTOB. DakTophl, NPUBOAAIIME K YBEIUUYEHHUIO
CoJlep’KaHUsl HUTPATOB B NUTHEBOW Bojae M oBowiax. lIpenenbHO TOMyCTUMbIE KOHIIEHTpAlMM HUTPATOB U
HUTPUTOB B OBOIIIHOM 1 0aX4eBOU MPOTYKIIHH.

[MecTummabl. @U3UKO-XUMUYECKHE TIPOIECCHl PaCCEsIHUSI, TIepepacipeiesiCHUs U MepeHoca MeCTUIUI0B
B IIPUPOJIHBIX Cpeax.
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9. ®OHJI OHEHOYHBbIX CPEJACTB JJIA IIPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXKYTOYHOM ATTECTAIIMM 11O UTOI'AM OCBOEHMSI

JUCIUAITIJIMHBbI
Pe3yabTaT 00yueHus M0 AUCHMILIMHE Buja xonTpois u HaunMeHOBaHHE OLICHOYHOI'0
aTTecTaluu cpeacrBa
3HAMb: Texkymuii KOHTPOJb | - TECT,
TEOPETUUYECKYI0O OCHOBY 3KOJIOTMYECKOW XUMHUHU B - KOHTpOJbHas paboTa;
npenenax TpeboBaHUi denepanbabix IIpome:xkyTounas - BOIIPOCHI K 3a4€Ty C OLIEHKOU

rOCy/IapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB U | aTTecTAIUS
OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM;

- OHMOreOXMMHYECKHME IMKJIBI  DJIEMEHTOB U
KpyroBOPOT  BEHIECTB, XHMMHUYECKHE PEaKIuH,
npoxoasmme B JauTochepe, ruapochepe u
atMmocdepe;

- OCHOBHBIC 3arPS3HHUTENIN OKPYKAIOIIEH Cpelbl, UX
KJIaccu(puKanuoo, a TaKKe BIUSHUE OMOTHYECKHX,
a0MOTUYECKHX W AaHTPOIOTEHHBIX (PAKTOpPOB Ha
YKUBBIC OPTaHU3MBI U YEJIOBEKa,;

- OCHOBHBIC TMPUHIUILI B (HAKTOPHI YKOJIOTHYCCKOM
0€30IMacHOCTH;

ymemb:

- IUIAHUPOBATH U OCYILECTBJIATh YICOHBIH MpoIiece B
COOTBETCTBHM C BO3PAaCTHBIMU OCOOCHHOCTSIMH
00yJaronmxcs U MPUMEHSITh TCOPETUUYCCKUE 3HAHUS
Ha MPaKTHKE,

- C TIOMOIIBI0 XHMHH OOBSICHATH W peliaTh
pa3IUYHbIC SKOJIOTHYECKHUEe TPOOIIEMBI;

61a0emn:

- HaBbIKAMU IJITAHUPOBAHUS U TIPOBEACHUS YUCOHBIX
3aHATHI;

- OCHOBHBIMHM TE€OPETUYECCKHMH IPEJICTABICHUSIMH O
CTpoeHHH Ouoceppl, CTPOCHHMH W XUMHUYECKOM
cocTaBe 000JI0YEK 3eMIIH.

10. IEPEYEHb OCHOBHOMH " JIONTOJIHUTEJbHOMW YUYEBHOM JIUTEPATYPHI

10.1. OcHoBHas y4yeOHasi JJUTEpaTypa

1. TI'muuka H.JI. O6mas xumus [Tekcr] : yue6HOe mocoOue mist By30B / on pea. A.M. Epmakosa.- uza. 29-e,

ucnp. - M. : Uurerpan-IIpecc, 2002. - 728 c.

2. OOmas xumus [Teker] : yue0. mocobue s CTYIEHTOB HEXUM. crienuaibHocTe By3oB / H. JI. I'nunka ;

pen.: B. A. [Tonkos, A. B. ba0koB. - 16-e¢ u3a. nepepad. u nom. - M. : Beicii. o6pazoBanue, 2010. - 886 c. :
puc., Tadi. - (OcHOBBI HayK). - bubnuorp.: c. 886 .

'nuaka H.JL Bagayn u ynpaxsenus no obmeid xumuu [Teker] / H. JI. I'munka.- JI. : Xumus, 1988. - 272 c.

4. Jloxunuenko, O. B. Dxonornyeckas xumus [Tekct] : gomymerno YMO B kadectBe y4eO. mocoOus s

By30B / O. B. Jloxuunuenko,. M. B. Bonkosa, B. ®. 3aiines. - Mocksa : Akagemus, 2008. - 265 c. : un.

5. CysopoB A.B. O6mas xumus [Tekcr] : yueOHoe nmocodbue ays By30B / A.B. CyBopos, A.b. Hukonbckuii. —

CIIO. : Xumus, 1995. — 624 c.

6. AxmeroB H.C. O6mas u Heopranwueckas xumus [Tekcr] : yued. ans By30B. — 4-¢ u3f., ucnp. — M. :

w
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Brrcmiag mikouna, 2001. — 743 c.
7. BonkoB H.U. Xumus [Tekcr] : yueOH. mocobue s By30B. - M. : Akagemus, 2007. - 336 c.

10.2. lonosiHuTeIbHAS YUeOHAsl JJUTEepaTypa

1. AxwmeroB H C. JlaGopaTopHble U CEeMHUHAPCKHE 3aHATHS 110 00mIel u Heoprannyeckord xumuu [ Tekct] /
H. C. AxmeroB, M. K. AsuzoBa, JI. U. bageiruna. - M. : Akagemus, 1999.- 368 c.

2. PabunoBuu B. A. Kpatkuii xumuueckuii cnpaBoynuk [Tekcr] / B. A. Padbunosuy, B. . Xapun.- JI. :
Xumus, 1991.- 432 c.

3. Koposun H.B. Jlabopatopusie pabotsl nmo xumuu [Teker] : yueO. mocobue Al TEXH. HAmpaB. U CIIEL.
By30B / [Tox pen. H.B. KopoBuna. — 3-¢ u3j., ucnp. — M.: Beicmias mkona, 2001. — 256 c.: uin.

4. Kysbpmenko H.E. Coopuuk 3amau u ynpaxsaenuit no xumuu [Tekcr] / H.E. Ky3pmenko, B.B. Epemun. —
5-€ u3., crepeorurl. — M. : Dx3amen, 2002. — 544 c.

5. OOmas u Heoprannueckas xumus [Tekct] : yueOnuk / A. 5. Yraid. - 2-e uzn., ucnp. - M. : Beicmi. k.,
2000. - 527 c.

6. Jlenexos, JI.I'. CoBpeMeHHBIE 3KOJOTHYECKHE MpoOaemMbl ¢ Touku 3penus xumuka [Tekcr] / JI. T.
Mernexosa // Xumus. - 2013. - Ne 11. - C. 39-43. - Jlon. MaTepuaisl K CT cM. JuCK "Xumusd, Hosi0. 2013"

7. Jlotsies, JI [lepcieKTUBBI CHHTE3a HKOJIOTHUECKH YHCTOrO TOILTUBA B YCIOBUAX TIOMEHCKOH obnactu
[Texct] / K. Jloteiues, [. SIikumenko ; // Xumus. - 2015. - Ne 4., - C. 44-51

11. HEPEYEHb PECYPCOB
NHO®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOU CETU «<MHTEPHET», IEPEYEHDb
MHNPO®ECCHUOHAJIBHBIX BA3 TAHHBIX

11.1. Pecypchl HH(OPMAaLIMOHHO-KOMMYHUKANMOHHOI ceTu UHTepHeT
1. Eropos, B. B. Dxonorudeckas xumus [ DneKTpoHHBINH pecypc] : yuebHoe nocobue. / B. B. Eropos.
OnektpoH. naH. - CII6.: JIansp, 2009. - 182 c. — Pexxum gocryna:
http://e.lanbook.com/books/element.php?pll_id=49633
2. XuMHYECKHE MIPOU3BO/ICTBA. [DnexTponHbIit pecypc]. - Pexum JIOCTyTa:
http://www.bibliotekar.ru/geografia-2/97.htm

11.2. Ilpodeccuonanbubie 6a3bl JAHHBIX

1. AnanuTtnueckas pedeparuBHas 6a3a JaHHBIX )KypHaJIbHBIX cTartel - B/l MAPC.

2. Hayunas snexrponnas 6ubanoreka eLIBRARY.RU http://elibrary.ru — monnorekcrosas, pedeparuBHas
0a3a JaHHBIX.

3. OnexktpoHHas Oubnamoreka nucceprauuit Poccuiickoit rocynapcrenHoit o6ubmumorexku (9B PI'B) —
MIOJTHOTEKCTOBAs 0a3a AuccepTanui.

4. Polpred.com O630p CMU http://www.polpred.com — IToaHOTEKCTOBAsI, MHOrOOTpacieBas 6a3a JaHHBIX
(b1

12. METOAUYECKUE YKA3ZAHUSA JJI51 OBYUYAIOLUXCA
11O OCBOEHMIO JUCHHUITJINHbI

JleKMOHHbIE 3aHATHUSI JOJDKHBI OBbITh HAalpaBlIEHbl HA O3HAKOMJICHHE CTYJIEHTOB C OCHOBAMHU
HKOJIOTHYECKOW XHMMHUH, COBPEMEHHBIM COCTOSHUEM reocdep 3eMIM HMUX XHMHUYECKHM COCTAaBOM, TaKXe
HEOOXOMMO TOHMAaHHE OCHOB AHTPONOI€HHOTO BO3ACUCTBUS W XUMHUYECKUX IOCIEICTBUU 3arpsi3HEHHUS.
Oco0oe BHUMaHKE cleAyeT yAeIUTh IPUMEHEHUIO TEOPETUYECKUX TOJ0KEHUI Kypca U X HUCIIOJIb30BaHUIO HA
CEeMMHApCKUX 3aHATHAX. Kpome Toro, ceMuHapckue 3aHATHS IpeaycMaTpuBaloT Oosee riryookoe M3ydeHHe U
npopaboTKy BONPOCOB Kypca. Ha ceMHHApCKUX B3aHATHSAX MPEIyCMOTPEHBI COOOIIEHHS, MpPE3eHTAIHH,
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pEelIeHNEe TECTOBBIX 3aJlaHUM, AUCKYCCHHM, IEMOHCTpalud (UIBMOB M MPE3CHTAIMi, MOArOTOBICHHBIX
npenoaasTeneM. [1o 3aBepiieHno Kypca mpexycMoTpeH 3adet. K 3a4eTy nomyckaroTcs CTYISHTHI, OCBOMBIINE
Y UMEIOIINE OLIEHKHU 10 BCEM 8 OCHOBBIM pa3jiesiaM Kypca.

13. NIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOTI Ui, UCITIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30BATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE, IIEPEYEHb
IMPOI'PAMMHOI'O OBECIHHEYEHUA U UTHOPOPMALIMOHHBIX CITPABOYHbBIX CUCTEM

Nudopmanuonnsie | Ilporpammuoe obecnedenue HNudpopmManuoHHbIE CIIPABOYHBIE CHCTEMbI
TeXHOJIOTHH
TexHosornu MS Office 2007
BU3YalIHU3aliu nporpamma aisi pabotsl ¢ pdf
MynbsTHMena- ¢daitnamu  Adobe  Acrobat
TEXHOJIOTHH Professional
nporpaMMa  Juis  CO3JaHUs

cnaia-moy Microsoft Power
Point

TexHosoruu coopa,
XpaHEeHHUS,
cucTeMaTU3aluu
uH(bopMauu

nporpamma aisi padotsl ¢ pdf
¢daiimamun = Adobe  Acrobat
Professional

apxuBatop WinRAR

WNnpopmarnimonnsie banku Cucremsl
Koncynprantllmioc —  crpaBouHO-TIpaBoBast
cucrema. http://www.consultant.ru/
VYHuBepcurerckas WH(GOPMAIMOHHAs CUCTeMa
POCCUA (YUC POCCUA)
http://uisrussia.msu.ru/ — TeMaTHYeCcKast
9JICKTpOHHAsT OMOIMOTEKa M 0a3za JaHHBIX IS
UCCIIEJIOBAaHUN W y4eOHBIX KypCOB B 00JIaCTH
T'YMaHUTapHBIX HAYK.

DOnekTpoHHBIA crpaBoYHUK “UHDopMuo” mis
BBICIIIUX y4eOHBIX 3aBeJleHU I
http://www.informio.ru/

YHUBEPCAIbHBIH CIPAaBOYHUK-IHIUKIIONE NS
sci.aha.ru
OHJIAWH-3HITUKIIONeAus encyclopedia.ru
YHUBEpCAIbHBI  cioBapb (IO OTpacisM)
slovar.plib.ru
BCD bse.sci-lib.com
MH(POPMALIMOHHO-TIPaBOBasi ~ cucrema [ apaHT
http://ivo.garant.ru/#/startpage:0
Texnonoruu noucka | 6paysep MozillaFirefox WNudopmannoHHble banku Cucremsl
uH(popMaIuu opaysep Chrome Koncynprantllntoc  —  cnpaBo4HO-TIpaBoOBast

cuctema. http://www.consultant.ru/
YHuBepcurerckas HWHGOPMAIMOHHAS CUCTEMa
POCCUA (YUcC POCCUS)
http://uisrussia.msu.ru/ - TeMaTH4YecKas
JNEeKTpOHHAsT OuONMoTeKa W 0a3za JaHHBIX IS
WCCJICIOBAaHUM M Y4eOHBIX KYpCOB B 00JacTH
T'yMaHUTApHBIX HayK.

OneKkTpoHHBId crpaBoyHUK “UHPopMuo” mms
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00pa3oBaTeNIbHOE YUPEXKICHUE BHICIIETO
po¢heCCHOHATBHOTO 00pa30BaHuUs
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PaGouas
IUCLIUTIIIMHBI
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BBICIIINX y4eOHBIX 3aBEJICHUI

http://www.informio.ru/

YHUBEpCAIbHBIN CIIPABOYHUK-DHIUKIIONEUS
sci.aha.ru

OHJNaltH-sHIMKIoNeus encyclopedia.ru
YHUBEpPCAIbHBIA  clIOBaph (IO OTpacisim)
slovar.plib.ru

BCD bse.sci-lib.com
nH(}OpMaIMOHHO-TIpaBoOBasi cucreMa ["apaHT
http://ivo.garant.ru/#/startpage:0

TexHomoruun
00paboTku
uH(bopMaIuu
pa3IMYHBIX BUJOB

MS Office 2007

nporpamma ais pabotsl ¢ pdf
¢daitnamu  Adobe  Acrobat
Professional

nporpaMMa  Juis  CO3JaHUs
cnaia-moy Microsoft Power
Point

KoMMyHUKalIMOHHbIE
TEXHOJIOTHH

opay3sep MozillaFirefox
opaysep Chrome

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI

Jliist peanu3anuu TUCHUTUIMHBI 000pyI0BaHa

- ydyeOHass ayJaMTOPHUs JJIs1 TPOBEJICHUS 3aHATHH CEMHHAPCKOTO THIIA, OCHAIICHHAS IOCAIOYHBIMH
MECTaMH I10 YMCITY CTYACHTOB (28), paboyrM MECTOM IperoaaBareis, B HATMYUHU T0JIBOJKA XOJOIHOM BOJBI U
KaHAJIM3aIluU, TPUHYIUTEIbHAS BEHTWIALUS, BBITSDKHON I1mKad, mkadwl s XpaHeHHs O0OpyHAOBaHMS,
MaTepuaoB, TEKYILETro 3arnaca XMMHYECKOM MOCY/ Ibl, PEAKTUBOB JIJISl IPOBEACHUS TaOOPATOPHOTO MPAKTUKYMa,
nepuoanueckas tadbimna J[.M. MenneneeBa, mkadbl s XpaHEHUS PEaKTHBOB U MaTEPUATIOB, XUMHUYECKHE
PEaKTHUBBI, TTOCY/1a, TPUOOPHI JIJIs TTOTYICHHS U XpaHEeHHs Ta30B (anmaparsl Kunma); mepHas mocyzaa (OropeTkH,
MUTIETKH, MEPHBIE KOJOBI, IHJIMHAPHI, MEPHbIE MPOOUPKH), XUMHUECKHUE MPOOUPKH; IITATUBBI XUMHUYECKHE,
3KUMBI, TPOOUPKU ISl CHKUTAaHMsI, BOJSHBbIE OaHU, IKCHUKATOPBI, KpHUCTauIM3aTophl, (apdopoBas mocyna
(TMTTIM, YamIk®W, CTYNKW, TMECTUKH CYIIMJIBHBIA IKad, HA0Op TEXHHUYECKHUX BECOB M JIp., 00OpyAOBaHHE
COTJIACHO TIEPEYHIO ONBITOB IS MPAKTUYECKUX padOT U MMEKIEeMycs Ha Kadeape CIUCKY pacxo/a peakTHBOB
u MatepuainoB; HoyTOyk Dell, kommbroTep, mynbTumeauiinbiii mpoektop Mitsubishi, skpas.



