MunHucTepcTBO 06pa3oBaHUs N Haykn Pd
defepanbHOe rocyfapcTBeHHOE OOKeTHOE 06pasoBaTe/lbHOE YUpexaeHune
BbicLIero obpasoBaHuns
«lagpHCKNii rocyfapCTBEHHbIV negjarorM4ecKnii yHMBEpPCUTET»
Mepgarornyecknii hakynbteT
Kadeapa 6uonornm v reorpagmm ¢ MeTOANKON NpenojaBaHns

YTBEPXAAHIO:
JekaH
nefjarornyeckoro axysnbrerta

PABOYAA NMPOIrPAMMA ANCLNTINTNHBI

51.B.4B.9.1 SKOJ/IOI MHECKAA XMUNHA

[N19 HanpasneHus noarotosku 44.03.01 lMegarormnyeckoe obpasoBaHue
(npogunb «bronorunsa»)

YPOBEHb BbICLLEr0 06pa3oBaHns - 6akanaBpuaT (MporpamMmma NnoaroToBKM - akageMU4eckuii 6akanaBpuar)

KBasMpmkaums - 6akanasp

CocTtaButens: K.n.H., goueHT Koyposa C.U.

MpuHATa Ha 3acegaHnn

KatheZipbl 61oI0rMK 1 reorpaum ¢ METOAMKON NpenofaBaHuUs
npotokon Ne 6 ot 01 mapTa 2016 .

3aB. Kaeapoit

LLlagpuHck, 2016



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

Heab ocBoeHWsi AUCHUILIMHBI - (OPMUPOBAHME Y CTYACHTOB YIIYOJEHHBIX MPOQECCHOHATBHBIX
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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EPEYEHD IVTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUSA 11O JUCIHUIIJIMHE

ILianupyembie pe3ybTaTbl 0CBOEHUS
o0pa3oBaTe/IbHOM IPOrpaMMbl

Kon HaumenoBanue Pe3yabTarhl 00yueHusl 0 AUCHUIIIIHHE
KOMIIEeT KOMIIeTEeHIUH
CHLMHU
IIK-1 | roTOBHOCTh  pE€aIu30BBIBATh | 3HAMD.
o0pa3oBaTenbHbIC MPOTPAMMBI | - TEOPETUUYECKYIO OCHOBY IKOJIOTUYECKOW XUMUH B Tpeaesax
no ydyeOHOMY TmpeaMery B | TpeOoBaHUI (benepanbHbBIX roCy/1apCTBEHHBIX
COOTBETCTBUH c | oOpa3oBaTeIbHBIX CTAHIAPTOB U OCHOBHBIX 00pa30BaTeNIbHBIX
TpeOOBaHUSIMU porpamu,
00pa3oBaTeIbHBIX CTAHIAPTOB | yMemb:
- IUIAaHUPOBATh MW OCYIIECTBIATH Y4YEOHBIM TMpolecc B
COOTBETCTBHH C OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMOoii;
61ademn:
- HaBBbIKaMU TUIAHWPOBAHUS U TPOBEACHUS YUeOHBIX 3aHATHIH;
CK-1 | roToBHOCTH HCIIOJIB30BATh | 3HAMb!
COBpEMEHHbIE OMOJIOTUYECKHE | - OHMOreOXMMUYECKUE MKl JJIEMEHTOB U KPYroBOPOT
nmpeincTaBieHus B cdepe | BEIIeCTB, XUMUYECKHE pPEaKIUU, MPOXOJAlIre B JUTOChEpe,
npohecCUOHATBLHOU runpochepe u atmochepe;
NEeATEIbHOCTH JUISL | - OCHOBHBIE 3arpsi3HUTENIM  OKPYXKAIOIIEH  Cpenbl, HX
MMOCTAaHOBKM M pEIIeHUs | KJacCUPHUKAIUIO, a  TaKkke  BIUAHHE  OHMOTHYECKUX,

HOBBIX 3aJ1a4

aOMOTHYECKMX M AaHTPONOIEeHHBIX (AKTOPOB Ha IKUBBIC
OpraHM3MBI U YEJIOBEKa,

- OCHOBHBIE IPUHIUIIBI
0€30I1acHOCTH;

u  (aKkTopsl  HKOJOTHUECKON

ymemv:
- C TOMOUIbI0 XHUMHHM OOBACHATH M peIIaTh pPa3IUYHbIC
9KOJIOTMYECKUE TPOOIIEMBL;

gnademsn.:

- OCHOBHBIMHU TE€OPETUYECKUMH MPEACTABICHUSIMU O CTPOCHUN
ouocdepsl, CTPOCHHUH U XHMHUYECKOM COCTaBe O00JIO0YEK
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 10 10
Jlexnuu 2 2
CemuHapsbl 8 8

[IpakTyeckue 3aHsaTUA - -
PyKkoBOJICTBO MpakTUKON - -
[TpomexxyTouHasi aTTecTalus, B TOM YUCIe: 4 4
KypcoBas paboTa (KypCOBOI IPOEKT) - -
KOHTpOJIbHAs paboTa - -

3ayer - 3a4eT ¢ OLECHKOU
3a4eT C OLICHKOM - -
9K3aMeH -
CamocTtosiTenpHas pabota 130 130

6. COAEP)KAHUE JUCHUIIJIMHBI

6.1. PA3JIEJIBI AU CHUIIJIMHBbI

Ne KonTakTHas padora Cam
- Coaep:xanue pasje/ioB IIpakr. ’
n/n Jleknun | CeMuHapsbl pabora
3aHATHA
4 cemecTp
1 BBeneHue B 3K0JIOrMYECKYIO XUMHUIO. - - 10
2 | Obume cBeaeHuss 00 OKHCATENBHBIX IpoIeccax B 2 i i 10
reocdepax.
3 | CocraB u xumust arMmochepnl. OKUCIUTEIBHBIEC MTPOIECCHI ) ) 14
B HEMl. 2
4 | CocraB u xumus ruapochepsl. KucmoTHeie ocaxaeHus - - 14
5 | Xumuyeckuii cOCTaB M OKHCIMTEIbHbIE TIPOLECCHl B ) ) 16
stocdepe 5
6 | buocdepa-rnobanpHas obonouka 3emmm. [nmoGanmbHBIC
OnoxuMuYecKue IUKIBI aneMeHToB (1ukisl C,0,H,N,S P). ) ) 10
7 | AHTpOIIOTeHHBIC 3arps3HEHUsT TPUPOJHBIX Cpel.
3arpsi3HeHus TSHKEIBIMU METaJJIaMH, ) 5 ) 16
paguonykinuaamMu. OpraHuueckue 3arpsA3HsSIONINE
KOMIIOHEHTHI.
8 | Dkonornyeckuii MOHUTOPHUHT. - 2 - 8
[ToaroToBka K 3a4eTy ¢ OLEHKOM - - - 32
2 8 - 130
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6.2. COIEP’KAHUE PA3JIEJIOB JUCHUIIJINHBI

I
" waneurckmn -
TOCYAAPCTBEHHbIA
RENAFOMYECKMM
MHCTHTYT

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
00o0souku. PacpocTpaHeHHOCTh XUMHUECKUX IEMEHTOB B OKPY)KAIOLIEH cpene.

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

I'unpocdepa. OcHoBHBIE 0cOOeHHOCTH rHIpocdepsl. LleHTpanbHas poiab BOABI BO MHOTHX MPUPOIHBIX
nporieccax ¥ npoodiemMax oKpyxarouien cpeabl. [ 1o0anbHbIi KpyroBOpoT BOJBI, €r0 Posib B ()yHKIIMOHUPOBAHUU
cuctembl 3emuts. [IpuposHbie BOJbI - HHAUKATOP U UHTETpaTop IpoiieccoB B 6acceitne. Jlutocdepa. buocdepa.

Tema 3. Cocras u xumusi atmocgepbl. OKHCIUTETIbHBIE TPOLECCHI B HET.

CoctaB u xumus atmocdepsl. Acumupukanus. KHCIOTHBIE OCaKWA: WCTOYHUKH, pACIpeCIICHHE,
nocienctsus. O30HOBBIN €I0H, ero ¢GyHkuu B Ouochepe. BiusHue OKCHIOB a30Ta U TalOr€HCOIASPKALIIX
OpPraHWYECKUX COCIMHEHUN Ha HYJIEBOW IIUKJI 030HA.

duzuko-xuMudeckre mporeccel B Tpomochepe. CBoOomHBIE paauKalbl B Tporocdepe.
doToOXMMHUYECKOE OKUCIIEHNE MeTaHa. Peakiuy romosaoroB Metana. AskeHbl. Peakiiuu o3onupoBanus. benzon
M €ro TOMOJIOTH. AJlbAEruabl U KeTOHBI. [IpeBpalieHns ¢ yyacTueM OKCHAOB a3oTa. AMMUak. OKCHUIBI a30Ta.
doToxuMudeckuit cMor. ATMOC(hEpHBIH UK COeUHEHUH a30Ta.

Coenunenus cepsl B atmochepe. CepoBoopoa. Juokcun cepbl. OKHCIEHUE COSAMHEHUH CEephI.

[TapaukoBslie Ta3el B atMochepe. Boga B atmocdepe.

Tema 4. Coctas u xumusi ruapocgepbl. KucioTHbie ocaxaeHus

CocraB rugpochepsl. Xumudeckuii coctaB ruapochepsl. ['maponorundeckuii mukia. OCHOBHBIE BHIBI
MPUPOJHBIX BOA M OCOOEHHOCTM HMX COCTaBa. AHOMAaJbHBIE CBOHCTBAa BOJBI M, WX pOJb B TPHUPOJE.
OcoOeHHOCTH BO/IBI KaK PACTBOPUTEIIS.

KapbOonaTHas cucremMa U KOHILIEHTpAllMs MOHOB BOJOpOJA B BOJE. YroiibHas kuciora u pH pactBopa.
PactBopuMocth kapOoHaTHbIX Topona. Kambiut. Jlomomut. BbICOKOMarHe3uanbHbI KambIUT. BriusHue
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.
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Tema 5. Xumuueckuii COCTaB H OKHCIUTEIbHbIE IPOLECCHI B JIUTOC(Epe

CpenHuli XMMHYECKHH COCTaB (KJIApKH) BEPXHUX CIIOEB 3E€MHOM KOpPhI KOHTHHEHTAJIBHOTO THIIA,
NOCTYMHBIX I W3MEpPEHHs: 0caaodyHoro ciosi (ruargopM ©  OpPOTeHHBIX —OOiacTei), TpPaHUTHO-
MeTamopduueckoro (IMTOB JApeBHUX IuiatdpopMm). CpenHUN XUMHUYECKHH COCTaB OCaJ04YHOIO (0CaJ04YHO-
3¢ (y3UBHOTO0) €105 36MHON KOPbI OKEaHUYECKOTO TUTIA.

'eoxumuueckas cucTeMaTHKa JIEMEHTOB: MO ['onbammMunTy (JTUTO(UIbl, XalbKO(UIb, CUACPOPHIILI,
atModuisl), o BepHaackomy (OiaropojHbie Ta3bl, OJaropoJHBIE METAJUIBI, ITUKIWYECKUE, PaCCESHHBIC,
CHWJIBHO PaJMOAKTHBHBIC AJIEMEHTHI U AJIIEMEHTHI PEAKUX 3€Mellb) U 10 3aBapHUIIKOMY (OJIarOpoJIHBIE Tra3bl,
AJIEMEHTBHl TOPHBIX TMOPOJ, MarMaTUYeCKUX OHMaHallui, TPYIIbl >KeJle3a, peaKue, pPaJauOaKTHUBHBIC
METAJITMYECKUE PYAHbIC, METANIONIHbIE U METAJUIOTCHHbIE, IIJIATUHOBBIC, TSHKeNble, rajoreHsl). buodunsueie
DJIEMEHTBI: MAakKpo- M MHKPODJIEMEHTBI, HECYIIECTBEHHBIC AJIEMEHTBI, MX TOKCHYHOCTb MPHU MPEBHIIICHUN
HEKOTOPBIX MpeaenoB. bruodoOHbIe 371eMEeHTHI.

Munepansl — OCHOBHas (popMa HaXOXJIEHUS XUMHUYECKHMX SJIEMEHTOB B 3€MHOW Kope. XUMHYECKHE
OCOOCHHOCTH  TJIAaBHBIX  IPOLIECCOB  MHUHEPAIooOpa3oBaHHUS:  MarMaTM4ecKoro, THAPOTEPMAIBLHOTO,
METaMOP(PHUIECKOTO, 0CATOYHOTO, TUATCHETHUYCKOT0, TUIIEPTeHHOTr0. PacnpocTpanenne pa3HbIX MHUHEPATbHBIX
BUJIOB U HX KiaccoB. M3omopdusm u ancopOuus — (akTopbl, yBEIWYUBAIOIINE Pa3HOOOpa3ue XUMHUYECKOTO
COCTaBa MUHEPAJIOB.

be3munepanbHble BUABI HAXOXKJIEHUS XUMUYECKHX AJIEMEHTOB B 36MHOM KOpe: pacIliaBbl, pacTBOPHI,
ra3pl, OpraHu4eckoe BelmecTBO. KOHIIEHTpUpOBaHHBIE M paccesHHble (OPMbI HAXOXKICHUS XUMHUYECKHX
AJIEMEHTOB B 36MHOM KOpE.

["opHble MOPOBI KaK UTOT KOHIIEHTPAIMK 3JIEMEHTOB B MHHepaiax. PacnpocTpaHenue B 3eMHOM Kope
KOHTHHEHTOB U OCOOCHHOCTH CPEIHEro XMMHUYECKOTO COCTaBa OCHOBHBIX PAa3HOBHIHOCTEH MarmMaTH4ecKHX,
METaMOP(PUIECKUX M OCAIOYHBIX TOPHBIX Topo. [ToABMKHBIE U MHEPTHBIC (POPMBI HAXOXKJICHUS DJIEMEHTOB B
3€MHOH Kope.

MecTHbINt reoxuMudeckuii (GoH («HOPMATbHOE» CpEelHee COJep)KaHWE XUMUYECKHX DIIEMEHTOB) H
reoXUMHUYECKre aHoMaluu. MrHoBeHHbIe (KaTacTpouyeckue) U MeAJIeHHbIE (3BOJIIOLUOHHBIE) U3MEHEHHS B
reoXnuMHUYEcKoM OanaHce BemecTBa Ouochepsi.

AHTpONIOreHHbIE HM3MEHEHHS TMPUPOJHBIX T'C€OXMMHYECKHX IOTOKOB B OajaHCe BEIIECTBA M WX
[IOCJIEACTBUSA 11 OMOJIOrMYECKUX 0OBEKTOB.

QW

Tema 6. buocdepa - riodanabHassi 00600uka 3eman. ['100ajbHbIe OHOXMMHYECKHE IHKJIbI
sjemeHToB (ukiabl C, O, H, N, S, P).

OcHoBHBIE 0coOeHHOCTH OGUocheps! Kak ogHON U3 reocdep 3emun. Ocobast poib U 3HAYEHUE KUBOTO
BEIIECTBA B ()YHKUMOHUPOBAHMHM CHCTEMBI 3eMiisi. AHTPOIOTEHHOE YXYIIICHUE COCTOSHUS (Ierpaarius)
Oouocdepsl; CHUKEHUE ECTECTBEHHOW OMOJIOTUYECKON NPOAYKTHMBHOCTH H3KOCHUCTeM. Buabl murpamum.
Bo3aymnasi, BogHas, OuoreHHas W TexHOreHHas Murpanus. @Paxtopsl wmurpauuu. Kiaccuduxanus
MUTPUPYIOLINX JIEMEHTOB.

I'eoxumuueckue Oapbepbl. PUBHKO-XUMHUECKHUE, MEXaHUUYECKHE, OMOT€OXUMHUYECKUE U TEXHOTCHHbIE
Oapbepsl.

Murpamuss U akKyMyJsiusi COCIMHEHUM KpEeMHHUs, alioMuHusA. (ocdopa, THKEIbIX METAUIOB U
paZoOaKTUBHBIX JJIEMEHTOB B Onocdepe.

[Iporieccsl camoouninieHust BOA0EMOB. ['uaponun3 comneit Tsxenbix MeTamuioB. OKUCIEHUE OpraHUuYECKUX
BEIIIECTB B a9POOHBIX YCIOBHAX. TpaHchopmanys HEPTH U TIECTHIMIOB B OKPYKAIOIICH cpejie.

Kucnoruele noxau. KucnorooOpasyromme BemectBa B aTMocdepe. 3aKHUCIEHHE  OCAJIKOB.
TpancrpaHu4Hblid IEPEHOC KUCIOTHBIX OCaAKOB. /[luHaMuka n3meHeHnuss pH 1 XMMUYECKOT0 COCTaBa OCaIKOB.
[Tpoueccsl aacopOLUUK OKCHIOB Cephl U a30Ta MOJACTUIIAIONIEH TOBEPXHOCTHIO. 3aKUCIEHHE 03€p. 3aKUCIICHHE
1ouB. [101BUKHOCTB 2JIEMEHTOB U KMCIOTHOCTD I10YB.

Tema 7. AHTpPONOTreHHbIE 3arpsi3HEHUsI MPUPOAHBIX cpel. 3arpsi3HEHUsl TSAKeJIbIMH MeTa/UIaMHu,
paauonykiauaaMu. Opranuyeckue 3arpsi3HsIlOIIMe KOMIIOHEHTHI.
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B3auMocBs3u  Mexay — XMMHUYECKUMH, OWOJIOTHYECKUMH U TIEOJIOTMYECKHMMH  IPOIECCaMHU.
[IpencraBnennst o reoxumur W Ouoreoxumuu. OcHOBHOM Teoxumudeckuid 3akoH (B.M. Tompammuara).
Kouenrtpanus u paccessHue XUMHYECKHX AJIEMEHTOB KaK pe3yibTaT UX MHUrpauuu. buorennas murpanus. Posb
JKUBOTO BellecTBa Ouochepsl B MUTpAllUd  XUMHYECKUX djJeMeHToB. 3akoH B.M. Bepuazackoro.
buoreoxnmuueckre NpOBUHIMH U SHAEMUYECKHE OOJIC3HH.

TexHoreHHass MUTpalus XUMUYECKUX 3JIE€MEHTOB. TeXHOreHHbIE T€OXMMHUYECKHE aHOMAJIUM B MOYBaX,
BOJ[aX, OpraHu3Max, B rOpo/iax U CTPOCHUSX.

Tsoxensie MeTasuibl. VX paHkupoBaHME 110 TOKCHYHOCTH, UX KJIApKH B 3€MHOM Kope, IouBe U Ouomacce
pacTeHUl 1 KUBOTHBIX. VIHACKCHI UX HAKOIUICHUS B JOHHBIX OCaJIKax U (PaKTOpbl 00OTaIIeHUs B aTMOC(HEPHBIX
a’p030J1siX. MIX MCTOYHMKYM U IIyTH MUTPALIMKU B IPUPOJIHBIX CpEax.

Kanmuii. PactipocTpaHeHHOCTh KaAMUSI B TOPHBIX OPOAAaX M €ro cojepkaHue B MouBax. TeXHOreHHbIE
UCTOYHUKU KaJMHUS: I[BETHAs METAJUTYpPrus, MPOU3BOJICTBO XHMHUYECKUX HCTOYHHUKOB TOKa, (OCPOpHBIC
ynoOpeHusi. 3aBUCUMOCTH TOABIKHOCTH KaaMusi B mouBax oT pH. DddexTuBHOE mornomenue Kaamus
pPacTEeHUSIMU.

CpoacTBO KaaMus K CyIb(OTrUIPUIBHBIM TPYIIIaM, €ro PUTOTOKCHYHOCTh, TOKCUYHOCTD ISl dKUBOTHBIX
n 4yenoBeka. Koppekuus copepxanHus KaaMmus B MouyBe. MeTONbl OIpeAesieHus KaaMHs: KOJIOPUMETpPHS,
noJsisiporpadusi, aToMHO-a0CcopOMOHHAs crieKTpockonus. [IpeneabHo JoMmyCcTUMbIe KOHLIEHTPALUN KaIMusl.

Pryts. PacnpocTpaHeHHOCTh PTYTHM B TOPHBIX IOPOJAX M €€ COACp)KaHME B IOuYBaX. [E€XHOTrCHHbIE
WCTOYHMKM PTYTH: LBETHAs METAJUIyprusi, MPOU3BOJCTBO XJIOpa W TUIAPOKCHAA HATpHUs, NPUMEHEHHE
PTYTbCOJEPIKAIIUX MECTULUI0B, OBITOBBIE IPUOOPHI, COJEPIKALINE METANIMIECKYIO PTYTh. Hanbosee BaxxHbIe
XUMHUYECKHUE CBOMCTBA PTYTH: 00pa3OBaHHME MPOYHBIX CBS3CH C cepoil, 00pa3oBaHUE YCTOWYMBBIX B BOIHOM
cpene PTYTbOPraHMYECKUX COEIMHEHMM, JIeTYy4eCTh SJEMEHTHOM pryTH. B3aumopeiictBue prytu cC
OpPraHMYECKUM  BEIIECTBOM  IOYBbI, OuomeruiaupoBanue. [loryomeHue pryTd  pacTeHUsIMH, €€
(GUTOTOKCUYHOCTh. MUTparus ¥ yBeJIUYeHNEe KOHLEHTPALUU PTYTU B MUIIEBHIX LEMAX. PTyTHBIE OTpaBieHUs.
Mertons! onpenenenus pryTtd. [IpenenbHo 10MycTUMbIE KOHUIEHTPAIUU PTYTH.

Ceunen. PacipocTpaHeHHOCTh CBHMHIIA B TOPHBIX IIOPOJIaX U €ro coAepKaHHe B MOYBaX. TeXHOreHHbIE
MCTOYHUKM CBUHIA: HCIOJB30BAaHHE STHWJIMPOBAHHOTO OCH3MHA (TETPa’THIICBUHEI), LIBETHAs MeETAILTyprus,
MPOU3BOJCTBO XMMHUYECKUX UCTOYHUKOB TOKA, OXOTHMYbSI CBUHIIOBas poOb. Mamasi MmoJABUAKHOCTh CBHUHIIA B
MIOYBAaX, €r0 HAKOIUICHHE B IOBEPXHOCTHOM CJIOE TIOYB M TOPMOKEHHE MUKPOOUOIOTUYECKUX MTPOIIECCOB.

[{uHK u apyrue Tskenble MeTasuibl. ICTOUHUKY paccestHUs IMHKA B OKpy»karouieit cpene. [lonBrmxHOCT
KaTHOHA IIMHKA B KHCJIOW OKUCIUTENBHOU cpeze. JlocTynmHoCTh IuHKa pacTeHusM. Posib iuHka B MeTabonn3me
pacteHuil. BausHue nuHka Ha MeTabONMYECKUME PABHOBECHUS JAPYTUX METAUIOB B OpraHM3Max >XUBOTHBIX U
yesoBeka. KaHlieporeHHoe u ajuiepruyeckoe JeicTBre HUKeNs. TOKCHYHOCTh coenHeHuid xpoma. [IpenensHo
JIOTTyCTUMBbIE KOHIIEHTpAIUH [IUHKA, HUKEJIA U XpoMa. MeTo1bl OOHApY>KEeHUsI M aHaJIu3a TUX METAJLJIOB.

Hutpatel. YcnoBust nmpeBpallleHUsi HUTPATOB B HUTPUTHI M HUTPUTOB B HUTPO3aMUHBI. TOKCHYHOCTH
HUTPATOB U HUTPUTOB JIA YeJIOBEKA U KMBOTHBIX. KaHIleporeHHOCTh HUTpO3aMuHOB. [locTymiienne HUTpaToB
U HUTPUTOB B OPraHU3M YEJOBEKAa C MUTHEBON BOAOW, OBOIIAMH, MSICHBIMH MPOAYKTaMH. BoccTaHOBiEeHHE
HUTPAaTOB B HHUTPUTHI TPU XPAHEHWU MHULIEBBIX MNPOAYKTOB. MDakTopbl, NPUBOIALNIME K YBEIUYEHUIO
COJIepKaHUsl HUTPATOB B IMUTHEBOW BoAe MU oBomIax. [IpenenbHO MOMYCTUMBIE KOHIIEHTPALMM HUTPATOB U
HUTPUTOB B OBONIHOM W 0axuyeBOW NPOAYKIIUU. IKCIPEcC-METOAbl OOHApPY>KEHUS HUTPATOB B BOJE M
IJI0JTOOBOIIHOM MPOAYKIMH. MOHOCENeKTUBHBIE JEKTPOABI ISl KOJUYECTBEHHOTO ONpPEIeNeHUs HUTPATOB U
HUTPHUTOB.

[Tectuunapl. @PU3NKO-XUMUYECKHUE TIPOLIECCHI PACCESHNUs, IEPEPACIIPEICIICHUS U NIEPEHOCa NTECTUIUI0B
B MIPUPOJHBIX cpenax. PacTBopeHHe B BOJE M MEPEHOC C HEK, UCTIAPEHUE C MOBEPXHOCTH MOYBBI U PaCTEHUH,
pacnpocTpaHeHue BeTpaMu U AOKIAMUA. CopOuus MUHEPATbHBIMH W OKCTPAKLMS JIUIUJICOACPKAIIUMHI
dpakusamMu MouBbl. Peakiuy OKHCIUTENBHOM Jerpalaluu MeCTUIUAO0B Mo JeHCTBHEM (DOTOOKUCIHUTENCH B
BO3/lyX€ W Boje. Peakiumum HUX TUIPOJUTHUYECKOTo pacuieruieHus. [lerpaganus NecTUUUIOB B pe3ysbTare
JIeSATEILbHOCTH TIOYBEHHBIX MHUKpPOOpPraHu3MoB. [lyTH momanaHus MECTHIMAOB B OpPraHU3M 4YEJIOBEKa, UX
JIEMCTBUE Ha TKaHW, OpPraHbl M CHUCTEMBbl OpraHu3ma. MyTareHHble, KAaHIIEPOT€HHbIE WU TEPAaTOTCHHbIC
MOCJENCTBUS. PaHXUpOBaHME MECTUIMAOB IO TOKCUYHOCTH M TPENEIbHO JAONYCTHUMBIE KOHIIEHTPALIMU
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NECTUIMIOB B PA3lIMYHBIX HPOAYKTaX NHUTaHUA. MeToasl 0TOOpa, KOHLUEHTPUPOBAHUA U ONpEIesIeHUs
NECTUIUIOB B IPOJYKTaX MUTAHUS, BOJE U BO3/yXe.

Juokcunsl. X oOpa3oBaHue B MPOMBIIIJICHHOCTH U NIPU YHUUYTOXKEHUHU OBITOBBIX OTXOOB CXKHTaHHEM.
buonoruueckoe n1eiCTBUE TMOKCUHOB U MEPBI 3aIUTHI OT JUOKCUHOBOTO 3arpsi3HEHUSI.

Tema 8. Dkonoruyeckuii MOHUTOPHUHT.

Metonbl OLEHKH COCTOSHHUS T'€0JIOTMYECKOM cpenbl. Pexxum m OajlaHC yIJIEKUCIIOro rasa U ApYyrux
ra3oB C IMapHUKOBBIM >(PQPEKTOM; OXHAaeMble KIMMaTH4YecKue H3MeHeHus. HapyiieHue 030HOBOIO CIOS:
(aKTOpHI M MPOILECCHI, COCTOSIHUE 030HOBOTO CJIOSI U €r0 U3MEHEHUs, TocieCTBU. O30HOBBIE «IBIPHI».

[Tporno3upoBaHue ee BEpOATHBIX U3MEHEHUH. ['eonornyeckoe 060CHOBaHUE YIPABICHUS HETaTUBHBIMU
re0JIOTMYECKUMU TIpoLeccamMu. PalioHabHOE UCII0JIB30BaHUE T€0JIOTMYECKON CPENbl C MO3ULIMNM COXPaHEHMS
ee sKosornyeckux ¢pyHkuuid. DoHoBOE 3arpsi3HEHHE U3 aTMOC(epbl. MOHUTOPHUHT M YIpaBJIeHHE Ka4yeCTBOM
Bo3ayxa. CocTosiHME BO3YLIHOIO OacceiiHa M METO/bI YIIpaBiIeHUs UM B Poccuu U pyrux cTpaHax.

7. METOIAYECKOE OBECITEYEHUE JUCHUILINHBI

ceMecTp Tema 3ausaTus Oopa3oBaTe/ibHbIE TEXHOJOTMH, MeTOAbI M (opMBbI 00yUeHU S

Tema 1-8 Jlekuum  —  TEXHOJOTHS  WJUIFOCTPATHUBHO-HATJSAHOTO  OOy4YeHUS
(oOBsicHeHue, Oecena, MyJIbTUMEINA TIPE3EHTAIHS ), TPOOJIEMHO-TIOUCKOBBIE
AKTUBHBIE TEXHOJIOTHH (IIPOOIEMHAs JICKIIHS).

Tema 1-8 CeMuHApBl M TPaKTHYeCKHe 3aHATHS — TEXHOJOTHS HILIOCTPATUBHO-
HarJISIHOTO 00y4eHus (oOBsicHeHue, Oecena), yueOHO-UCCIIeIOBATEIHCKUAE
AaKTUBHBIE TEXHOJOTHMH (IIOATOTOBKA COOOIIEHHUS, CaMOCTOSITeNbHAs
pabota);  TecToBas  TEXHOJIOTHS;  TEXHOJOTMH  MPOCKTUPOBAHHS
(ucciemoBaTeNbCKUE, PaCUETHBIE pabOTHI).

4 cemecTp

8. MIEPEYEHb YUEBHO-METOIJMYECKOI'O OBECIEYEHUSA JJI51 CAMOCTOSTEJBbHON

PABOTbI OBYYAIOIIIUXCA
Buael Tema O0bem PopMBI CAMOCTOAATEILHON PA0OTHI
CaMoOCTOSITeJIbHOM CaMoOCTOSITeIbHOM
padoThI padoThI
AynuropHas Tembl - KOHCIIEKTUPOBAaHUE  M3J1araéMoro Marepuaia
1-8 JIEKIIMH B COOTBETCTBHH C IIJIAHOM,

- BBINOJIHEHHE J1a00paTOpHON PabOTHI;
- BBINIOJIHEHWE  3a/laHUM,  IPELyCMOTPEHHBIX
IUIAHOM TIPaKTHYECKOro 3aHATUs (IpEeACTaBIEHBl B
YMK/])
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BreaynuropHast Tembl 130 - npopaboTKa KOHCIIEKTA JICKIINH;

1-8 - yrayOJICHHBIN aHAIN3 HAYIHOW JIMTEPaTypHhI;
- MOJIFOTOBKA K CEMUHAPCKHUM 3aHITHSIM
- IOJITOTOBKA COOOIIEHNS;

- BBIIIOJIHEHWE  3aJaHUl,  NPELyCMOTPEHHBIX
IUIAHOM CEEMHHApCKOIro 3aHATHs (TpEeACTaBICHBbI B
YMK);

- MMOAr0oTOBKA K 3a4€Ty C OIICHKOM.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

RBPBoOoo~NoOTR~WDN P

no

IIpumepHbIe TEeMBbI I COOOIIEHM I
Honocdepa kak 3alMTHBIN KpaH OT )KECTKOTro yiabTpaduosiera, posib (OTOXUMHUYECKUX PEaKIIUK.
OCHOBHBIE ITUKJIBI PEAKIIMA 00pa30BaHUs U PA3JI0OKEHUS MOJICKYJ 030Ha B CTparocdepe.
O30HOBBII IIUT IUIAHETH 1 BO3MOXKHOCTH €TI0 HCTOICHUS.
Karanutrnueckoe pasznoxeHue 030Ha OKCUIAMH a30Ta K ATOMHBIM XJIOPOM (hPEOHOB.
BepTukanbHbie BO3AYIIHBIE TIEPEHOCH B aTMOC(epe, UX POJIb B IEPEHOCE MOJUTIOTAHTOB.
DOTOXUMUYECKUE MEXaHU3MbI OKUCIICHHSI TUOKCHJIA Cephl B aTMOcdepe.
XHUMHYECKHUE TIPOIIECChl 00pa30BaHUs CEPHON M a30THOM KHUCIIOT M UX COJIeH B aTMocdepe.
Bo3neiicTBue KUCIOTHBIX 10KA€H U TYMaHOB Ha MOYBbI, 5KOCUCTEMBI, PACTEHHUSI.
DOTOXUMUYECKHUE CMOTH U TOPOJE U MPUTOPOJIE.
Bo3sgelicTBue cMora Ha KOCUCTEMBI, pPACTEHUS, )KUBOTHBIX, UEJIOBEKA.
O30H U epoKCU BOJIOPOa KaK TOKCHUHbIE KOMIOHEHTBI TPU3EMHBIX CIIOEB BO3yXa.
Bo3sgelicTBue KMCIOTHBIX AOXKIEH U TYMAHOB Ha MOYBBI, 3KOCUCTEMBI, PACTEHUS.
DOTOXMMUYECKHE CMOTH M TOPOJAE U IPUTOPOJIE.
PacTBopeHnue yriekuciaoro raza B aTMOC(hEpHbBIX OCaIKax.
[Iporiecchl pa3inokeHus JeTPUTa B MPUPOIHBIX BOJIOEMAX.
W cTodyHMKY, TyTH MUTPAITUU M CTOKH cOoeuHeHuH (ochopa B MPUPOIHBIX BOJAX.
WcToyHuKY, TyTH MUTPAIIUU U CTOKH COSMHEHUH a30Ta B PUPOIHBIX BOJAX.
HcTtouHuku, myTH MUTpallid U CTOKK OPTaHUYE€CKUX COCAMHEHUM B MPHUPOIHBIX BOAAX.
W cTouHMKY, TyTH MUTPAIIMU U CTOKH COEUHEHUH TSKENbIX METAJIJIOB B IPUPOJAHBIX BOJAX

IIpumepHBbIi epeyeHb JUTEPATYPHI Il MOATOTOBKH COO00IIEeHUIT
Axwmertos, H.C. O0miast u Heopranuueckas xumus [Tekcr] : yaeO. st By3oB. — 4-e uza., ucnp. — M. :
Brrcmag mikoia, 2001. — 743 c.
Bonkos, H.U. Xumus [Tekcr] : yueOH. mocodue 11 By30B. - M. : Akagemus, 2007. - 336 c.
I'mnszoBa U. M.b.OneHka aHTpONOreHHBIX BO3AECHCTBUI HA OKPYXKAIOIIYIO CPEy B XOJI€ BBIOTHEHUS
3amanmii [Tekcr] / U. b. I'mnsazoBa // Xumus B mkode. - 2012, - Ne 6. - C. 46-49.
I'muuka, H.JI. O6mas xumus [Tekct] : yueOHOe mocobue mist By30B / mof pena. A.M. EpmakoBa.- usm.
29-e, ucnp. - M. : Uurerpan-Ilpecc, 2002. - 728 c.
Jlosxxanuenko, O. B. Dkonornueckast xumus [Tekcer] : gonymeno YMO B kauecTBe yued. mocoous ajst
By30B / O. B. Jloc)xanuenko, W. B. Bonkosa, B. ®@. 3aiines. - Mocksa : Akaaemus, 2008. - 265 c. : wi.
Oo6mas xumus [Tekct] : yued. mocoOue i CTYACHTOB HEXHM. crienuanbHocTel By30B / H.JI. T'nuHKa ;
pen.: B. A. Tlonkos, A. B. babkos. - 16-e u3a. nepepab. u gorm. - M. : Beicur. o6pazoBanue, 2010. - 886
C. : puc., Tabm. - (OcHOBBI HayK). - bubmuorp.: c. 886 .

IIpumepHBbIii nepeyeHb BONPOCOB, MPEeyCMOTPEHHBIX IIAHOM CeMHHAPCKOI0 3aHATHSA 1A
CaMoOCTOSITeIbHOM PadoThl

CriekTp NOIJIOIIEHUS JUOKCHU A YTIIepoa.
B3anMocBsi3b aTMOC(hEpHBIX IIUKIOB XUMHUECKUX IPEBPALICHUI KUCIOpOIa, a30Ta, YIIIepoia U BOIbI.
EcrecTBeHHbIE paguoOHYyKINIBI B aTMOChepe.
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Aspozonu B Tpomocdepe u crparochepe. Mx kmaccudukanuss, MICTOYHUKM U CTOKU. MacmraObl u
paccTosSTHUS IEPEHOCOB MPUPOAHBIX M aHTPONOTEHHBIX a’po3osield. X ponb B 3arps3HEHUU MPHUPOIHBIX CpPe.
Abdp030J7M B UMIIAKTHBIX 30HAX. A’P030JIH KaK riio0anbHas yrposa MpH siJepHON BOWHE.

[Ipoueccsl 1 MeXaHU3MBI CAMOOYMCTKH BO3JlyXa B MpPHUPOJE, UX (pU3HUECKUe U XUMHUUYECKUE (aKTOPHI.
[lepeHoc ¢ HUCXOASIIMMHU MTOTOKAMHU BO3/lyXa, TPAaBUTAIIMOHHOE OCAXIEHUS adpo30sieil. ATMOC(EpHbIE OCaAAKU
U UX pOJib B 3aXBaT€ U NEPEHOCE 3arpsi3HUTENICH Pa3sHOW XMMHYECKON HPUPOJbl Ha 3€MHYIO NOBEPXHOCTb.
DPGhEeKTUBHOCTH CAMOOYUCTKH aTMoc(epbl JOXKIIMH M CHETOM OT Ta3000pa3HBIX W a’3pPO30JIbHBIX
3arpsizHuTenell. Ce30HHbIE U MOTOAHBIE XaPaKTEPUCTUKN CAMOOYHUCTKH aTMOC(EpHI.

VYcnoBust 1 MEXaHU3MbI 00pa30BaHUs M BBINAJACHUS aTMOC(EPHBIX OCAaIKOB, HX COCTaB. BeimaneHue c
aTMoc(hepHBIMU OcajKaMi MHUHEPATbHON MbUIM, YaCTHUI[ MIOYBBI, PACTBOPEHHBIX COJIEH, KUCIOT, OPraHUYEeCKIX
BeecTB. PacTBopeHne B aTMOC(EpHBIX Oca/lkax YIieKUCIIoro rasa. BzaumopaelcTBie atMoc(epHbIX 0CaAKOB C
CHJIMKaTHBIMU U KapOOHATHBIMU TTOBEPXHOCTHBIMU MOPOAAMH, TpaHC(HOpPMALIUs TOPOJ U MUHEpAIU3aLuUs BOJ.
Wnot n canpornienu. [Iporieccrl pa3noxkeHus JeTpUTa B IPUPOTHBIX BOJOEMAX

CamMooumIlieHHE BOIHBIX IKOCHCTEM.

Tunel Bopomonb3oBaHus. TpeOoBaHuUs, NpeNbsSBISEMble K NHUTHEBOW BOJAE, BOJAE XO3SMCTBEHHO-
OBITOBOTO HA3HAYEeHHsI, BOJE JJISl OpPOIIEHUS, TOJUBA, JJS UCIOJIb30BaHUS Ha >KMBOTHOBOTYECKHX (hepmax.
Buipl IpOMBIIIIZIEHHOT'O BOAOIIOJIB30BAHNUS: BOJA KaK OXJIaXKIAloIlee CPECTBO, TPAHCIIOPTUPYIOILAas cpenia, Kak
pacTBOPUTEIIb.

[IpenoTBpalienre 3arps3HEHUsT BOJ MPU MPUMEHEHUH PAllMOHATIBHBIX TEXHOJOTHM, MPU KOHTPOJIE
TEXHOJIOTUYECKUX YCIOBUH, NPUMEHEHUN S(P(GEKTHUBHBIX OYHCTHBIX CHUCTEM, IpU mepepaboTke OBITOBBIX U
MIPOMBIIIICHHBIX OTXO0JI0B.

Cpennuii XMMHYeCKMi cocTaB (KJIAPKM) BEPXHUX CJIOEB 3€MHOH KOpbl KOHTHHEHTAJIbHOTO THUIIA,
JNOCTYIHBIX JUISI M3MEPEHHUs: OCaZO4YHOTrOo cios (IiatpopM M OpPOreHHbIX oO0jacTeil), TpaHUTHO-
MeTtaMopdudeckoro (IUTOB ApeBHUX Iutargopm). CpeaHuid XUMHUYECKHH COCTaB OCAJI0YHOTO (0CaI04HO-
3¢ $y3UBHOT0) CIIOSI 3eMHOM KOPBI OKEAHMUECKOTO THIIA.

['opHble mOpOBl KaK UTOI KOHLIEHTPALMU 3JIEMEHTOB B MHUHepasiax. PacrpocTpanenue B 3eMHOI Kope
KOHTHHEHTOB U OCOOEHHOCTHU CPEIHEro XMMHUYECKOTO COCTaBa OCHOBHBIX Pa3HOBHUIHOCTEH MarMaTHYeCKHX,
MeTaMOp(UYECKUX U OCAJOUYHBIX TOPHBIX Mopos. [ToaBukHbIe U HHEPTHBIE (POPMBI HAXOXKACHUS IEMEHTOB B
3€MHOH KOpe.

MecTHbIlt reoxuMudeckuii (GOoH («HOpPMaTbHOE» CpelHee COJepXKaHHEe XHUMHUYECKHUX DSJEMEHTOB) U
reOXMMHUYECKHUE aHOMAJIMU. MTrHOBEHHbIE (KaTacTpO(pHUECKUE) U MEJICHHbBIE (IBOJIOIMOHHBIC) U3MEHEHUS B
TreOXMMHUYECKOM OalilaHce BeliecTBa Ouocepsl.

AHTpOIIOTEHHbIE HW3MEHEHHUs MPUPOJHBIX TI'E€OXMMUYECKMX IIOTOKOB B OanaHce BellecTBa M MX
MOCJIEACTBHS JJIs1 OMOJIOTUYECKUX OOBEKTOB.

Hutpatel. YcnoBus npeBpallieHusi HUTPATOB B HUTPUTHI U HUTPUTOB B HUTPO3aMUHBL. TOKCHYHOCTBH
HUTPATOB U HUTPUTOB JJISl YeJIOBEKA U XKHUBOTHBIX. KaHIeporeHHOCTh HUTpo3aMHUHOB. [locTyrienue HUTpaToB
U HUTPUTOB B OPraHM3M YEJIOBEKAa C MUTHEBOM BOJOM, OBOLIAMH, MSICHBIMHU NpoayKTaMHu. BoccranoBienue
HUTPATOB B HUTPUTHI TPH XpaHEHUH MHUIIEBBIX MPOAYKTOB. MakTOphl, NPUBOAAIINE K YBEIUYCHHUIO
COJIepKaHUsl HUTPATOB B NMHUTHEBOHM BoJe W oBomax. [IpenenbHO AOMYCTHMblE KOHLIEHTPALMM HUTPATOB U
HUTPUTOB B OBOLITHOM M 0aX4€BOM MPOAYKIIUH.

[Tecturmapl. @U3UKO-XUMUYECKHE TIPOIECCHI PaCCEsIHUSI, TIepepacipeieNIeH!s U MepeHoca MeCTUIUI0B
B IIPUPOJHBIX Cpe/iax.
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9. ®OHJI OHEHOYHBIX CPEJACTB JJI IIPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXKYTOYHOM ATTECTAIIMM 11O UTOI'AM OCBOEHMSI

JAUCHHUTIJINHBbI
Pe3yabTaT 00y4yeHus1 1o TUCHUIJIMHE Bua koHTpoOJIS M HaumenoBaHue
arrecTanuu OLIEHOYHOI'0 CPeACTBA
3HAMb: Texkymuii KOHTPOJb | - TECT,
TEOPETUYECKYI0 OCHOBY HKOJOTHMYECKOM XUMHUHM B - KOHTpOJIbHAs padoTa;
mpeaciax Tpe60BaHI/II71 (bez[epaanbe HpOMemyTquaﬂ - BOIpPOCBHI K 3a4eTy C
rOCy/IapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB U | aTTecTAIUS OLICHKOM

OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM;

- OHMOreOXMMHYECKHME IMKJIBI  DJIEMEHTOB U
KpyroBOPOT  BEHIECTB, XHMMHUYECKHE PEaKIuH,
npoxoxasmme B JauTocdepe, ruapochepe U
atMmocdepe;

- OCHOBHBIC 3arPS3HUTENIN OKPYKAIOIIEH CPeIbl, UX
KJIaccu(puKanuoo, a TaKKe BIUSHUE OMOTHYECKHX,
a0MOTUYECKHX W AaHTPOIOTEHHBIX (PAKTOpPOB Ha
YKUBBIC OPTaHU3MBI U YEJIOBEKa,;

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

ymemb:

- IUVIAHUPOBATH U OCYILECTBJIATh YIeOHBIH Mporece B
COOTBETCTBHM C BO3PAaCTHBIMU OCOOCHHOCTSIMH
00yJaronmxcs U MPUMEHSITh TCOPETUUYCCKUE 3HAHUS
Ha MPaKTHKE,

- C TIOMOIIBI0 XHMHH OOBSICHATH W peliaTh
pa3IUYHbIC SKOJIOTHYECKHUEe TPOOIIEMBI;

61a0emn:

- HaBbIKAMU IJIAHUPOBAHUS U TPOBEACHUS yUEOHBIX
3aHATHI;

- OCHOBHBIMHM T€OPETHYCCKHUMH MPEJICTABICHUSIMH O
CTpoeHHH Ouoceppl, CTPOCHHMH W XUMHUYECKOM
cocTaBe 000JI0YEK 3eMIIH.

10. IEPEYEHb OCHOBHOMH " JONOJHUTEJBbHOM YYEBHOU JIMTEPATYPBI

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 [Tekcr] : yue0. mocobue mis CTYIACHTOB HEXHMM. cneruanbHocTeil By30B / 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 .
I'nuaka H.JL Bagayn u ynpaxsenus no obmei xumun [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 : Akanemus, 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 mkomna, 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. JIabopaTopHble U CEMUHAPCKUE 3aHATHUS 1O 00IIel n Heopranuyeckor xumuu [ Tekcr] / H.
C. AxmetoB, M. K. A3u3osa, JI. U. bagsiruna. - M. : Axkagemus, 1999.- 368 c.

2. PaounoBmu B. A. Kpatkuii xumudeckuii cnpaBounuk [Tekcr] / B. A. Pabunosuy, B. . XaBun.- JI. :
Xumus, 1991.- 432 c.

3. Koposun H.B. Jlaboparopusie pabotsl nmo xumuu [Tekct] : y4e0. mocoOue aisi TEXH. HANpaB. U CIEL.
By30B / [Tox pen. H.B. KopoBuna. — 3-¢ u3., ucnp. — M.: Beicmias mkona, 2001. — 256 c.: un.

4.  Ky3bmenko H.E. Coopnuk 3anay u ynpaxxnenuii no xumuu [Tekct] / H.E. Ky3pmenko, B.B. Epemun. — 5-
e u3a., crepeorunl. — M. : Dk3amen, 2002. — 544 c.

5.  OOmas u Heopranuwdeckas xumus [Tekcr] : yueOnuk / A. . Yrai. - 2-e u3z., ucnp. - M. : Beicur. k.,
2000. - 527 c.

6. Jlenmexos, JL.I. CoBpeMeHHBIE 3KOJOTHYECKUE MpoOiIeMbl ¢ TOuku 3penus xumuka [Texcr] / JI. T.
Mernexosa // Xumus. - 2013. - Ne 11. - C. 39-43. - Jlon. MaTepuaibl K CT cM. JUCK "Xumusd, Hos10. 2013"

7. Jloreiues, JI IlepcieKTUBBI CHHTE3a KOJIOIMYECKH YUCTOTO TOIUIMBA B yCJIOBUSAX TIOMEHCKOW 001acTH
[Texct] / U. Jloteiues, [. SIkumenko ; // Xumus. - 2015. - Ne 4. - C. 44-51

11. HEPEYEHb PECYPCOB
NHO®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOU CETH «MHTEPHET», IIEPEYEHDb
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. IIpodeccuonanbubie 6a3bl JAHHBIX

1. AnanuTtnueckas pedeparuBHas 6a3a JaHHBIX )KypHaJIbHBIX craTeid - 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 3aHATUS IpedycMaTpHBaioT Oojiee IIyOOKoe M3yueHHe U
npopaboTKy BONPOCOB Kypca. Ha ceMHHApCKUX B3aHATHSAX MPEIyCMOTPEHBI COOOIIEHHS, MpPE3eHTAIHH,
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pElIeHHEe TECTOBBIX 3aJlaHUi, AUCKYCCHHM, IEMOHCTpaluu (UIBMOB U Mpe3eHTaIMi, MOATOTOBJICHHBIX
npenoaasteneM. [1o 3aBepiieHuo Kypca mpenycMoTpeH 3a4deT. K 3adery n1omyckaroTcs CTyJIeHTHI, OCBOMBILNE
Y UMEIOIINE OLIEHKHU 10 BCEM 8 OCHOBBIM pa3jiesiaM Kypca.

13. NIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOTI Ui, UCITIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30BATEJIBHOI'O TPOUHECCA IO JUCIUMIIJIMHE, 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
MynbTHMeana- ¢aitnamu  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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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.



