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Mporpammy ovcumnnuHbl paspabotan(a)(n) AoueHT, K.H. (noueHT) banpytamnHos O.P. kadenpa
npuknagHon akonorun otaeneHue akonorum , Oleg.Badrutdinov@kpfu.ru ; 3aBenytowmin kadeapon,
O.H. (npodoeccop) Nlatbinosa B.3. kadhenpa npuknagHon aKonormm oTaeneHne aKkonormm ,
vlatipov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

SIBNSIETCA 03HAKOM/NEHNE 0BY4aloLWMXCA C UCTOPUEI XMMUYECKMX SNEMEHTOB Ha nnaHete, 06 nx
PacnpoCTPaHEeHHOCTM B OKpyXatolei cpeae, 0 reopnanyeckrx doakTopax oKpyXXatrower cpelbl 1
Hanbonee obLwmx 3aKOHOMEPHOCTSAX B 06 beMe, NONE3HOM MPW UCMONb30BaHUM X B MPAKTUYECKOM
paboTe N NPUHATN PELLEHWIA.

3anaym 0CBOEHUS OANCLMMNINHDI

1) cchopmmpoBaTh y CTyAEHTOB NPeACTaBNeHne 06 NCTOPUN XMMNYECKUX SNEMEHTOB Ha NnaHete, 06
NX PacnpoCcTPaHEHHOCTUN B OKpyXatowe cpene, o Hanbonee obwmx 3aKOHOMEPHOCTSX XUMUYECKNX
1 omnsnyeckmx npoueccos B Tponocdepe, rmapocgepe n nepocdepe;

2) NO3HaKOMUTb C XMMMUYECKUM COCTaBOM reoccdep 1 XUBOro BelwecTsa, hopMamMm Murpauumn n
C*)VI3I/IKO-XVIMVI‘-IeCKVIMVI YyCNoBUAMN HaxoXOoeHnsa XMMN4eCknx aNeMeHToB B Opr)KElIOLLI,GVI cpene,

3) NO3HaKOMUTb C BMOAMU N UCTOYHUKAMMN NOHU3UPYIOWMX N3NYHEHWUI, 3N1eKTPOMarHUTHbIX
N3Ny4YyeHnii, WymoB, BUOpaLMM N UX BO3OENCTBMEM HA OO BEKTHI OKPYXatoWen cpeap;

4) nokasaTtb 3HA4YEHNE reoXUMUN 1 recdU3NKK OKpPyXatowen cpelbl ANs pelweHns npobnemsl
COXPaHEHUS N OXpaHbl XMMUYECKO OpraHn30BaHHOCTY Brocdepsbl, Ans pa3paboTku 1
COBEPLUEHCTBOBAHNS METOA0B MOHMTOPUHIA U 3aLUMTbl OKPYXalowWwel cpeapbl OT 3arpsi3HEHUIA.

5) Hay4nTb NPUMEHSITb NONyYEHHbIe 3HAHWA NS PeleHnst 3aaa4 NPogecCuoHanbHoM
LesiTeNbHOCTH.

2. MecTo OUCLMNNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.B.7 MNpodeccroHanbHbIi" 0CHOBHOM
obpasoBaTtenbHol Nnporpammbl 022000.62 Skonorva 1 NPMpPoaAoNoNb30BaAHNE N OTHOCUTCS K
BapmaTtusBHol Yyactu. OcsamBaeTcs Ha 3 Kypce, 6 cemecTp.

M3y4yeHne naHHoro kypca 6asnpyercs Ha 3HaHUN NPEALECTBYOWNX ANCUNMINH: XUMUS, (OM3KMKa,
reonorus, reorpagousi, Nno4BoBeaeHne, obwas sKonorusi, reo3Konorusl.

OucumnnuHa "leoxvMns 1 reogomasrka okpyxarouiern cpenbl” SBnsaeTcs OCHOBOW ON1S U3y4eHns
ONCUMUMNIMH TaknX, Kak OKOMOrMYeCKUin MOHUTOPUHI, HOpMMpPOBaHME 1 CHUXEHNE 3arpsa3HeHns
oKpyXxatouen cpenbl, Metoabl reoxmmmnyeckoro onpobosaHnsa n aHanmaa, reopranyeckne MeToabl
nccnenoBaHus, ns NPOXOXAEHNS KOMMIEKCHON y4ebHO-NOoNeBo NPakTUkn 1 MPON3BOLACTBEHHOM
npakTuky, a Takxe ons soinonHeHuss HAPC, kypcoBbix paborT.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNNNHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEeHUNN:

PacwucpoBka
npuobpetaeMoi KOMNeTeHL N

NoHUMaTb CYLWHOCTb U 3Ha4YeHne nHgpopmauum B passnutmn

Lncpp komneteHLUN

OK-12 COBPEMEHHOI0 MHCPOPMaLIMOHHOrO 0bLecTBa, CoO3HaBaTh
(0BLWeKyNbTypHblE OMacHOCTM U Yrpo3bl, BO3HUKAOWME B 3TOM MpoLecce,
KOMMeTeHUuW) cobnioaTb OCHOBHble TPeOOBaAHUS MHADOPMALIMOHHOA

6e30nmacHOCT, B TOM Y1C/e 3alMTbl FOCY1apCTBEHHOW TalHbl
BNafeTb OCHOBHbIMU MeToaamu, crocobamu 1 cpencteamu

K-1
86m§Kyanyprle NoNy4YeHus, XpaHeHus, nepepaboTkn NHgopMaLUun, UMeTb
KOMNETEHLIN) HaBbIKV PaboTbl C KOMMbIOTEPOM KaK CPenCTBOM yrpaBieHusl

NHgoopmaLnen
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Pacwmndpposka

npuobpeTaeMoi KOMNeTeHL NN
nmeTb 6a30Bble 3HAHMSA B 06NaCT UHGOPMATUKN 1
COBPEMEHHbIX reOMHGOPMaLIMOHHbIX TEXHONOrNA, BNaneTb
HaBblKaMW NCMOMb30BaHMS MPOrPaMMHbIX CPEACTB 1 paboTbl B
KOMMbIOTEPHBIX CETSX, YMEHUEM CO3aBaTb 6a3bl AaHHbIX 1
ncnonb3oBaTb pecypcol VIHTepHeTa, BnageTb
MMC-TexHonornamm; ymeTb pabotartb ¢ MHpopMauuen ns
pasfiM4yHbIX UICTOYHMKOB OJ15 peweHns NpogpecCnoHanbHbIX 1
coumanbHbIX 3a0a4

3HaTb TEOPETUYECKNE OCHOBbBI FTEOXMMUN 1 Fre0dOU3NKM
oKpy>xatollein cpepbl, BNaaeTb METoaamMu reoXMMn4eckKux u
reoon3nyeckmx NCccneaoBaHuii; BnanetTb Metoaamm obuwero
Fe0aKOo/orn4eckoro KapTorpaupoBaHus

obnapatb 6a30BbIMM 3HAHVSAMM OTEYECTBEHHOWN NCTOPUN,
NOHMMaHUEM NMPUYNHHO-CNEACTBEHHbIX CBSI3€i B pa3BnTUM
poccuinckoro obuectsa, OCHOB oMI0codmMmM, OCHOB 9KOHOMMKM
1 COLMONOrumn, CnocobCTBYIOWMMIN PA3BUTUIO 0BLWEN KyNbTypbl
1 coumannsauum NMYHOCTM, OCHOB HOBOI NapaaurMbl
OTHOLIEHNS YenoBeka K OKpyXatoller ero cpeae, yMeHMeM nx
Ncnonb3oBaTb B 06/1aCTV 3KOMOMUM U NPUPOAONONb30BaHMS,
NOHMMaHueM 6anaHca Mex 1y 3KOHOMUYECKUMU 1
SKONOrMYeCKNMU Lenamu, a Takxe 6a3oBbiIMU
NpeacTaBNeHUsIMM O BKNaOe OTEYECTBEHHbIX YYEHbIX B
co34aHne HOBOro Hay4YHOro MMPOBO33PEHNS 1
NPUBEPXEHHOCTU K 3TUYECKMM LIEHHOCTSIM;

obnanaTtb 6a30BbIMM 3HAHMAMU (PYHOAMEHTaNbHbIX Pa3aenos
dPU3NKK, xumnn 1 bronornm B o6beme, HeobxoaMMoM Ans
OCBOEHUSI PUINYECKUX, XUMUYECKMX N BMONOTrMYECKMX OCHOB B
3KOMOrMM 1 NPUPOLONONb30BaAHUN.

Lncpp komneteHLUN

OK-6
(0BLeKkynbTypHbIE
KOMMeTeHuunn)

MK-13
(npodbeccmoHanbHble
KOMreTeHuun)

OK-5
(0BLwekynbTypHbIE
KoMMeTeHuunn)

MnK-2
(npodhbeccmoHanbHble
KOMMeTeHuunn)

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

- ICTOPUN XUMUYECKUX SNEMEHTOB Ha MnaHeTe, X PacnpocTPaHEeHHOCTb B OKpYyXatollern cpeae,
cocTas, CBOCTBA reocgpep, Hambonee oblme 3aKOHOMEPHOCTN (PU3NYECKUX N XMMUYECKMX
npoLueccoB B Tponocdepe, rmgpocgepe v negocgepe, BaxHenwme reopusnyeckne oaktopsbl
oKpy>xarolern cpeabl.

-3aKOHOMEPHOCTN N KONIMYECTBEHHbIE XapakKTEPUCTUKM MUTPALINN XUMUYECKNX 3NIEMEHTOB B 3EMHOM
Kope, oM3NKO-XMMNYECKME YCNOBUSA HAX0XOEHNS XUMUYECKMX SNIEMEHTOB B OKpYXatouen cpene v
KONIMYECTBEHHbIE XapakTepUCTUKM MUTPALINN XMMUYECKNX 3NIEMEHTOB B 3€MHOM KOPE; BUAbI U
NCTOYHMKN NOHUSMNPYIOWMNX N SNEKTPOMArHUTHBLIX M3Ny4YEHWiA, WyMOB, BUOpauum, nx BO3LENCTBUM Ha
00beKTbI OKpYXatolen cpelbl; hyHAaMeHTanbHble 3aKOHOMEPHOCTY.

2. DONTXEH yMeTb:

BbISIBUTb 3aKOHOMEPHOCTM N KONMYECTBEHHbBIE XapaKTepPUCTUKN MUTPaLIUA XUMUYECKMX SNIEMEHTOB B
3EeMHOW Kope, (PU3NKO-XUMUYECKUE YCNOBUS HAXOXAEHNS XMMUYECKMX 3NIEMEHTOB B OKpYyXatoLlel
cpele N KONMYECTBEHHbIE XapaKTepPUCTUKN MAUFPaLIA XMMUYECKMX SNIEMEHTOB B 3EMHOI KOpPE; BUIbI
N NUCTOYHUKIN NOHUIUPYIOLLNX N DNEKTPOMArHUTHBIX U3Ny4YeHUIA, WyMOB, BUbpauun, nx BO3AeNCTBUN
Ha 06 bekTbl OKpyXatowei cpenbl; yHaamMmeHTabHble 3aKOHOMEPHOCTU

3. OONXEeH BnageTb:
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BnaneTb 0CHOBaAMU XMMUYECKUX U FEOCPU3NYECKMX METOAOB M3YYEHMS MPOLIECCOB B OKpPYXatoLei
cpene, NprobpecTn HaBbIKN ONpeLeneHns nokasaTenen COCTOSHUS NPUPOAHOIN cpelbl Ha
PEermoHanbHOM YpPOBHE.

4. nONXeH OJEMOHCTpPMpOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

K MPakTU4eCKOMY NPUMEHEHUIO NONYYEHHbIX 3HAHUI NPU pelleHnn NPodpeccruoHanbHbIX 3a4a4 n
NPUHATUM PeLeHniA B X04e OCYLWECTBIEHUS XO35ACTBEHHOWN AeATeNbHOCTHU

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpy[0eMKOCTb AUCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMeH B 6 cemecTpe.

CyMmMapHOo no aucumnanHe MOXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl u yachbl

ayauTopHom pabortbl,
Paspen ¥ P P

Henens WX TpyA0eMKOCTb TexkyLime coopMbl
N 'D'":n"(")'g;/ﬂ;”b'/ Cemectp cemecTpa (B wacax) KOHTponsi
Nekumu MpakTnyeckmellabopatopHbie
3aHATUSA pab6oTtbl

Tema 1. Tema 1.
MNpenmert, 3apa4n
Kypca. Baanmocsaab
1. [reonoruu, ounsuku, 6 1-2 2 0 0
XVIMUW N 3KONOTUN.
NcTopusa reoxumumm un
reoqoun3nku.

Tema 2. Tema 2.
[MpoucxoxaeHne n
KocMmunyeckas
pacnpoCcTpaHEHHOCTb
2. XMNYECKnX 9NEMEHTOB. 6 3-4 2 0 2
CocrtaB 1 CTpoeHue
3emnn. [eoxnmmyeckune

Knaccudomkauum

9NEMEHTOB.

Tema 3. Tema 3. KOHTPONbHAas
3. [Feoxumus 6 5 2 0 2 paboTta

rmapocaepsbl. €
Tema 4. Tema 4.
["eoxnmus aTMOCQoEpbI.
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 5. Tema 5.

"eoxnmmnsa ocaao4yHom
S 000noYKM 3emMnun 6 8 2 0 3

nenocaepsbl.

Tema 6. Tema 6.

DuU3NKO-XxMmyeckme
6. |[yCnoBus HaxoxaneHus 6 9-10 2 0 3
XVIMUYECKUX 3NIEMEHTOB
B OKpyXatoulen cpene.

Tema 7. Tema 7. Popmbl
MUrpaumm XMMn4yeckKmx
SNEMEHTOB B
OKpyXxatowen cpee.
dopmbl 1
2 [MHTEHCMBHOCTL 6
MUrpaumm XMMnU4yeCcKmx
9NIEMEHTOB B 3EMHOM
Kope. buoreoxmmums.
Buoreoxummnyeckas
KoHuenuusa B.W.
BepHanckoro.

Tema 8. Tema 8.
[MprknagHas reoxnmms

Tema 9. Tema 9. KOHTPONbHas
9. Feopumanka 6 15-16 8 0 10 paboTta
oKpy>atolen cpeabl.

Tema 10. torosbiin
KOHTPOSb

Tema . UTorosas 6 0 0 0 3K3aMeH
doopma KOHTpoOns

NTtoro 24 0 28

11-12 2 0 3

6 13-14 2 0 3

10.

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. Tema 1. Npenmert, 3apaumn Kypca. Baammocessb reonornu, onsamku, XuMmm n
akonoruu. Uctopmsa reoxmummm v reoqpnankm.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

VcTopus reoxnmmm n reopuaunku. 'eoxnmmyeckmne 3HaHus, nonyYyeHHble XMMMKamm n MmHepanoramm
npouwnbix BekoB. OTKpbITUE XMMnyeckmx anemeHToB. B.N. BepHanckuii u B.M. NonbgwmMnar -
OCHOBATENN COBPEMEHHON reoxnummmn. OnpeneneHme reoxMMnumn Kak eCTeCTBEHHOM NCTOPUK
XMMUYECKMX SNEMEHTOB Ha 3emne N B KOCMocCe.

Tema 2. Tema 2. lIpoucxoxaeHne U KOCMUYeckasi pacnpoCTpaHeHHOCTb XMMNYECKUX
aneMeHTOB. CocTaB U cTpoeHue 3emnun. leoxummnyeckue Knaccucpukaumm 31eMeHTOB.

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

Teopusa 3Be30HOro aaepHoro cuHTesa. OTHocUTENbHas PacnpoCTPaHEHHOCTb 91IEMEHTOB B
CONHeYHom atMocpepe. PopmmupoBaHue npoTonnaHeT. Tunbl METEOPUTOB, XOHOPUTbI N aXOHAPUTHI.
Yrnnctble XOHOPUTbI - BEPOATHOE HeANPdepeHLMPOBAHHOE BEWECTBO CONTHEYHON CUCTEMDI.
CpaBHutenbHas nnaHetonorns. Coctas n CTpoeHne 3emnu. XoHOpUTOBas MOLENb, MPUMUTUBHAS
MaHTus. PacnpeneneHne aneMeHToB Mexay obonoykamu. ["leoxmmmyeckmne knaccugukaumm
9/IEMEHTOB.
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naboparopHas pabora (2 yaca(oB)):

MpakTuyeckas pabota 1. PakTopbl PaCNPOCTPAHEHHOCTN ANEMEHTOB B OKpPYXatowein cpene.
Tema 3. Tema 3. l'eoxumus ruppocdpepsbl. €

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Mmpopocdpepa, ee CTpoeHme, Tunbl NPUPoaHbIX Bo4. OCHOBHbIE (OakTopbl U NPOLECCHI
hOPMMPOBAHMS XMMNYECKOr0 COCTara, onpenenstouwme pasHoobpasve npupoaHbix Boa. Ponb
NpOLECCOB C y4aCTUEM XUBbIX OpraHM3MoB. PopMrpoBaHNe CONEBO MacChl OKeaHa.
dyHOaMeHTaNnbHbIe 3aKOHOMEPHOCTM, ONpeaensowmne cogepXaHne rnaBHbIX MOHOB, OOreHHbIX
3NEeMEeHTOB, PacTBOPEHHbIX ra3oB NPUPOLHbLIX BOL M OPraHN4eckoro BelecTsa. TemnepaTypHas u
KucnopogaHas ctpatndukaums. Knaccmndpukaums npmpooHbix Bon. Coctas, OPMbl HAX0XOEHNS
anemMeHTOoB. oToKM 1 BpeMs NpebblBaHNS B OKeaHe HaTpus 1 Opyrmx KOMNOHEHTOB. ["eoxmmms Bo4
KOHTMHEHTOB. [ eHeTnyYeckune Turbl MOBEPXHOCTHBIX 1 NMOA3EeMHbIX BOJ, UX cocTas. [poLecchl,
ghopmMupytolme cocTas Noa3eMHblx Bog. MNponcxoxgeHne rugpocgepbl. OBONIOLNS ee cocTasa B
reonornyeckon NCTopumn.

naboparopHas pabora (2 4aca(oB)):

MpakTuyeckas pabota 2. TexHnka besonacHocTu npu pabote B nabopatopum obwero
XMMMYECKO-3KONOMMYECKOro 1 reoPunamnyeckoro npaktnkyma. Cnocobbl BbipaXXeHus KOHUEHTpaLuii
BelecTB B 06bekTax okpyxatouen cpenbl. PeweHne 3agay. JlabopatopHas pabota 1.
SKcrnepuMeHTaibHoe onpeaeneHne CKOPOCTN XMMUYECKNX peakLuii B NTPUPOAHbIX cpenax.
NabopartopHas paboTta 2. OnpeneneHme CKOPOCTM CaMOOHULLEHNS BOJOEMA OT B3BECEN U UX
ppakuUMOHHOro cocTtaBa.

Tema 4. Tema 4. N'eoxumunsa atmocdpepbl.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MpowncxoxaeHune n apontoums atMocapepbl. Ponb uonornyeckux npoueccos. Coctas U CTPOeHMe
atMoccpepsbl. CTpatudmkaums atMocgepbl, XMMUYECKUIA COCTaB, UCTOYHUKN ra3oB. [oCTOsiHHbIE 1
nepeMeHHble KOMMOHEHTbI. BpeMsi npebbiBaHMS pa3nnyHbIX KOMNOHEHTOB. [TapHMKOBbIE rasbl.
doToxmmmyeckuii cmor. O30HOBbLIN cnoil. Obpa3oBaHue u paspyleHne 03oHa. PopMupoBaHme
KWUCNOTHbIX BblNageHu.

naboparopHasi paborta (2 4aca(oB)):

MpakTnyeckas pabota 3. Ponb 61oreHHbIX d0akTopoB B OOPMMPOBaHNM COCTaBa aTMOCCPEPHOrO
BO34yXa.

Tema 5. Tema 5. Feoxumus ocapoyHon 060/104KM 3eMnun n nepocdepsbl.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Mpouecchl ongodepeHLmaumm BeWwecTsa B Xxoae nutoreHesa 3emnun. BaanMocesiab 3BonoLmm
0caakoobpasoBaHUst U 3BONIOLIMM XMBOTO 1 €ro BANSIHUS Ha nuToreHes. BosHnkHoBeHME 1
3BOMIIOLMS MOYBEHHOIO MNOKPOBA. TUMbl NUTOreHesa. Pranko-xnummnyeckme akTopbl IMTOreHe3a
(TemnepaTtypa, AaBneHune, cocTaB BOA U aTMOCHEpPbl, OKUCINTENbHO-BOCCTAHOBUTENbHbIE YCTOBUS,
KMCNOTHOCTb, PO/b XMBOrO BELECTBA). DBONOLMS pakTOPOB 1 TUMOB 0Ccankoobpa3oBaHns B
ncropum 3emnun. OcobeHHOCTM MOPCKOro ocadKkoHakonneHms. FeoxuMmyeckas knaccuopukauus
ocalloyHbIx 0bpasoBaHuii. [lnareHe3 ocankos, MeTareHes. [1oBeieHVe aNeEMEHTOB B Xoe
BbIBETPUBAHUS. [[€0XUMUYECKIME TUMbl 0CAA0YHBIX MECTOPOXOEHWUIA N MECTOPOXAEHWIA 30H
BblBETPUBAHUSI. DPA30BbIN, MEXAHNYECKMIA, SNEMEHTHbI COCTaB; XMMUYECKNIA COCTaB MUHEPAaSTbHO 1
OpraHNYecKoi cocTaBnsiowWer TBepaoi doasbl noys. MornoTnTenbHas cnocobHOCTb NOYB,
CENeKTMBHOCTb MOrNolweHnsi 0OMeHHbIX KaTMOHOB. TeoxMmyeckme nokasartenu, onpenenstowme
3KONOrNYecKme CBOMCTBA MoYB.

naboparopHas pabora (3 4aca(oB)):

NabopatopHas pabota 3. OnpeneneHne rpaHynoMeTPUYECKOro CoCTaBa NOYBEHHbIX 06Pa3LIoB.
NabopaTtopHas paboTa 4. Ancopbumsi opraHM4eckoro BewecTsa B No4Be

Tema 6. Tema 6. DN3UKO-XMMUYECKME YCITIOBUA HAXOXAEHNA XMMNYECKUX 31IEMEHTOB B
oKpyXaroLuen cpegne.

JNleKLMoOHHOe 3aHsiTne (2 4yaca(os)):

KncnoTtHo-ocHoBHOE paBHOBeCKE B NPMPOOHbIX Cpenax. OKucnnTENbHO-BOCCTAHOBUTENbHbIE
npoueccobl B NpnpoaHbIX cpenax.

KETPOHHBH
B_EPCHTET
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naboparopHas pabora (3 yaca(oB)):

NabopatopHas paboTa 5. Buabl 1 cnocobbl OLEeHKM NOYBEHHOM KncnoTHocTn. OnpenenexHne
KMCNOTHO-OCHOBHOW BydbepHOCTM Moy 1 nopof. JlabopatopHas pabota 6. BnsHue
OKNCNNTENbHO-BOCCTAHOBUTENBbHBIX CBOMCTB MOYB HA NOABVXHOCTb 3NEMEHTOB.

Tema 7. Tema 7. dopMbl MUrpaLUM XUMUYECKUX 3NIEMEHTOB B OKpyXatoLlen cpene. PopMbl 1
MHTEHCUBHOCTb MUTrpaLlUM XMMUYECKUX 3/IeMEeHTOB B 3eMHOM Kope. buoreoxmnmus.
Buoreoxumunyeckas koHuenuusa B.U. BepHaackoro.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

DOpMbl 1 MIHTEHCUBHOCTb MUrpaLmM XMMUYECKMX SNEMEHTOB B OKpyXatowen cpene. Paktopbl U
KONMYECTBEHHbIE NoKa3aTenn MHTEHCUBHOCTM MuUrpaunn. reoxmmmnyeckme 6apbepbl. MeToabl
reoXMMMYeCKnX 1 reopnsnyeckmx NccnenoBaHnin okpyxatouwen cpenpl. buoreoxnmmnyeckas
kKoHuenuusa B.W. BepHanckoro. buocgpepa, ee xummnyecknin coctas, COCTaB U Macca XMBOro
BelecTsa. [ eoxnMmyeckas posib X1BOro sellecTsa. buoreoxnmmyeckune npoueccl kak
reoniornyecknin dpaktop. [ pynnbl OpraHNYeckmux COeaUHEeHUN, X PacnpPoCTPaHEHHOCTb, YCNOBUS U
doopMmbl HakonneHus. lNpouecchl CUHTE3a 1 pasnoXeHUs opraHNyeckoro selecTsa. [ eoxmmmnyeckue
0cobeHHOCTM yrneobpasoBaHums. [[eoxmMmyeckne acnekTbl MPONCXOXAEHUS HEQTU 1 ra3oB, POfb
OopraHnyecknx N HeopraHn4eckux npoueccos. KOHLEHTPUPOBAHHO PedKMX U PaCCesHHbIX
9/IEMEHTOB B XWVBOM BelecTBe. broreoxnmmnyeckme nposuHUmm. Yenosek n okpyxarouas
6ruoreoxummyeckas cpena. lNoHaTne o Hoocgepe. SBonouns BMOreoxnMmnYeckmx pakTopos.

naboparopHas pabora (3 yaca(oB)):

MNpaktuyeckas pabota 3. POpMbl N MIHTEHCUBHOCTb MUTPaLLIN XUMUYECKMX IEMEHTOB B 3€MHOM
Kope.

Tewma 8. Tema 8. NpuknapHas reoxumms
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

"eoxMmMyeckme MeTobl NoOMCKa MECTOPOXAEHNIA NONE3HbIX NCKONAeMbIX. TEOPETUHECKNE OCHOBDI.
MepBrYHbIE 1 BTOPUYHbBIE OPEOSbI pacCcesiHNS. [eoXMMYEecKme OCHOBbI FMaBHbIX METOA0B
(MMTOXUMUYECKNX, TMOPOXUMUYECKNX, aTMOXUMNYECKMX, Buoreoxummyeckmx n ap.). MporHosHoble
oueHKN. [eoxuMmuyeckne MeToapl NpeackasaHns 3eMNeTPSICEHNI U ByIKAHUYECKON AESTENbHOCTH.
TeopeTnyeckune ocHOBbI. Benylune n BTOpoCTENEHHbIE MPU3HAKM, NX MPUYMHBI 1 UCNONb30BaHNE
LNS NporHo3a. feoxnMmnyeckme acnekTbl OXpaHbl OKpyXatowei cpenbl. ICTOYHUKN 3arps3HeHns,
reoxnMmyeckme 0CoBeHHOCTN NOBELEHNS ANIEMEHTOB, NPSIMble U KOCBEHHbIE Npu3Hakn. Mepbl
npepynpexneHns. Ponb reoxmmmm B peweHnmn rnobanbHbix reoamHaMmmyeckmnx npobnem n apyrmux
aKTyanbHbIX 3a4a4 COBPEMEHHOW reonornm.

naboparopHas pabora (3 yaca(oB)):

MpakTnyeckas pabota 4. (eoxnMmyeckme MetToabl NOMCKa MECTOPOXOEHMWIA NMONE3HbIX UCKOMAEMBIX.
Tema 9. Tema 9. N'eocpn3suka okpyxatroLuen cpenbl.

neKuMnoHHoe 3aHsiThe (8 yaca(os)):

NcTouHukn wyma. Ynotpassyk. VMiHgopassyk. Annapatypa onas KOHTpOns wyma n Bubpaumii.
Hopmatumebl npenenbHO 4ONyCTUMBIX YPOBHEN BO3aencTBms. MeToabl KOHTPONS. DNeKTPOMarHUTHbIE
nonsi. ICToO4HUKM anekTpoMarHuTHbIX Nonen B cpeae obutaHus yenoseka. CB, KB, YKB n CBY
AnanasoHbl 4acToT. MeToabl nCCnenoBaHUsa HaNPSXEeHHOCTU SNeKTpoMarHMTHOro nons. Metogpl
cpencTBa 3awWnTbl OT BO3OENCTBUS 91EKTPOMArHUTHbIX nonewn. MNone NpoMbIWAEHHOM YacToThl.
onekTpoctatuyeckoe none. ATMOCGEPHOE aNeKTPU4EeCTBO. HopMaTmBbl NpeaenbHO AOMYCTUMbIX
YPOBHe BO3OENCTBUSA. Buabl N NCTOYHUKM NOHU3UPYIOWNX N3Ny4eHnin. HopmaTtumebl NpenenbHo
[OMyCTUMBIX YPOBHEN BO3L4ENCTBUSA. BosoencTeme Ha okpyxarouwyto cpeny. Metoabl n cpencrea
KOHTPONSA 1 3awWnThl

naboparopHas pabora (10 4yaca(oB)):

KETPOHHBH
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NabopatopHas pabota 7. ViccnenoBaHne cnekTpa Wwyma 1 ypoBHER 3ByKOBOrO AaBNeHNs Ha
OKTaHOBbIX Mofiocax YacToT no metoauke Foct 23337-78. JlabopaTopHast pabota 8. MiamepeHune
Hanpsi>XeHHOCTN 3/IEKTPOMArHMTHOro MoNs 1 NIOTHOCTM MNOTOKA SHEPrUn Paano4acToTHOro
nsnyyatens no MP 2159-80. JlabopaTopHast pabota 9. OnpeneneHne ypoBHS 311eKTPOMArHUTHOrO
MOt U MOCTPOEHME KPUBbIX POBHOM HaNpPsIXXEHHOCTM BOKPYr nepeaartymka, paboTatowero Ha

yacToTte 28 MI'u. JTabopaTtopHas pabota 10./13MepeHne HanPsSI)XEHHOCTM 3NEKTPOMArHUTHOMO Mo

MPOMBILWIEHHON YacTOTbl BOKPYr paboTatoulero komnbloTepa. JlabopatopHas paboTta

11./ccnepnoBaHne NOBEPXHOCTHOM MIOTHOCTU CBETOBOMO NOTOKa (POTO3NEKTPUYECKUM IIOKCMETPOM

B 3aBUCMMOCTM OT PacCTOSHUSA A0 UctodHmnka nanydenus. (FOCT 24940-81).
Tema 10. UTOroBbi KOHTPONb

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)

Buabl
N Pasnen Cemect Hepnens | camoctositensHon [TpymoeMKOCTb g%%“g:;ﬁ::;g:g;
AucumnnuHel pcemeCTpa paborthbl (B yacax) a60TbI
CTYyAOEeHTOB P
Konnoksuym
Tema 1. Tema 1 MNoarotoska K C?Jaq% g
Mpenomer, 3amayn ﬁg’;’;g'{zm%y’ OPOPMJIEHHbIX
Kypca. Baanmocss3sb . ,El,peHH oro paboT un
1.|[reonoruu, ounaukn, 6 1-2 MgTe nana 2 caMoCToATENbHO
XVIMUM 1 9KONOrnu. 0cho erIeHI;Ie peLWeHHbIX 3aaay
NcTopusa reoxummmn n na6op ATODHLIX no Temam
reoom3snku. pa6oFT) P nabopaTtopHbIX
pabor.
Tema 2. Tema 2. Konnoksunym
MNpoucxoxaneHve n E:HTSJS;KS 5 Coava g
KocMuyeckas NOBTO eH)I//Iey’ OPOPMSIEHHbIX
pacnpoCTpaHEeHHOCTb . oMu%HHoro paboT u
2.[XMMNYECKUX 3NEMEHTOB. 6 3-4 MgTe nana 2 CaMOCTOATENBbHO
CocTtaB 1 CTpoeHne 0cho pmnel-u;le peLeHHbIX 3aaay
3emnu. "'eoxmmmnyeckune naéop ATODHLIX no Temam
Knaccudomkauum 26 OE P nabopaTtopHbIX
311EMEHTOB. P pabor.
MoaroToBeka k EZZZ%KBWM
KONNOKBUYMY,
NoBTOpEHMe 0(*)60pMﬂeHHbIX
o paboT n
NPONLAEHHOrO
Toma 3. Toma 3. waTepuana, T |cavocrommenero
3.[Feoxumus 6 5 |odbopmneHune o TEMaM
S n TOPHbIX
rnapocdeps!. & nggga op nabopaTopHbIX
pabor.
lMogroToeka K
KOHTPOSIbHOW 1 Kgg;g:anaﬂ
paborte P
MoaroToBka kK CK;O’H';’L%KBWM
KONNOKBUYMY,
NoBTOPEHMe ocpéopMneHHblx
- abot n
Tema 4. Tema 4 NnpPOMNOeHHOro P
4. ' ' -
["eoxnmmsa atMocdoeps. 6 6-7 marepuvana, 2 CaMoCTOATENBHO
OcpOpMAEHE peLWeHHbIX 3aaay
no Temam
nabopaTtopHbIX
0ab o? P nabopaTtopHbIX
pabor.
PernctpaumoHHbIii Homep 2155014 «Om O ANEKTPOHHBIH
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Crpanunua 10 n3 19.

Buabi
Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb g‘:ﬂ%’::;';?:;gzg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYLEHTOB P
MogroToBka K EZZZ%KBWM
KONNOKBUYMY,
Tema 5. Tema 5. NOBTOPEHME gg)éoo%M;eHHb'X
reoxumuns 4YHOM nponaeHHor
. ocanodHo 6 8 ponAcHHoro 2 CaMoCTOATENbHO
060104k 3eMnn ~ martepuana, CWEHHbIX 38084
nepocdepsbl. opopmneHmne ﬁo Temam
nabopaTtopHbIX 6
pabor naboparopHbIX
pabor.
MonroToBka K Konnokamym
KONNOKBUYM Cpava
Tema 6. Tema 6. NOBTO eHﬁey’ OPOPMJIEHHbIX
dU3nKo-xnMMmnyeckme . 0|7u1peHHoro paboT u
.lycnoBus HaxoxaeHus 6 9-10 MET eovana 2 CamMoCTOATENIbHO
XMMUYECKUX SIEMEHTOB 0cho pMJ'IeHI;Ie peLeHHbIX 3aaay
B OKpyXatouien cpene. na6op ATODHLIX no TemMam
pa6oFT) P nabopaTtopHbIx
paborT.
Tema 7. Tema 7. Popmbl
MUrpaumm XMMnU4eCcKmx
9/1IEMEHTOB B MogroToBka K CK;%';’L%KBMYM
oKpyxatolen cpege. KONIOKBUYMY, OCDOPMAEHHBIX
dopmbl 1 NOBTOPEHMe paéopT y
WHTEHCUBHOCTb i NPONLEHHOrO
‘IMUrpaunmn XuMmn4eckmnx 6 11-12 martepuvana, 2 CaemgiLObT;z’;;Z%
9/1IEMEHTOB B 3eMHOM opopmneHmne ﬁo Temam
Kope. buoreoxmmus. nabopaTtopHbIX 126003 TODHBIX
Broreoxnmnyeckas pabot a6 0? P
kKoHuenuwus B.. P :
Bepranckoro.
MonroToBka K ég};zzksmw
KONNOKBUYMY,
NOBTOPEHIE ocp6opMneHHb|x
9 aboT un
Tema 8. Tema 8. NPOVOEeHHOro P
"IMpvknagHas reoxnuMms 6 13-14 martepuana, 2 CamoCTOSATENbHO
OCPOPMNEHME pELEeHHbIX 3aaau
nabopaTopHbIX ro TemMam
paGoT nabopaTopHbIX
pabor.
Mognrotoska K CK;%';’L%KBV'VM
KONNOKBUYMY,
NOBTOPEHME ocp6opMJ1eHHb|x
o pabot n
n
PONAEHHOTO 2 CaMOCTOSATENBHO
Tema 9. Tema 9. matepuana, PeLeHHbIX 3a0a4
Feodouanka 6 15-16 |odoopmneHune o TeMam
% n TOPHbIX
oKpy>atoLLeii cpenbi. ngcc))?a op nabopaTopHbIX
pabor.
lMogroToeka K
KOHTPO/bHOW 2 Kgg;gganaﬂ
paboTte P
Ntoro 20
PerucTpaumoHHsiii Homep 2155014 BAEKTPOHHBIH
Bl VHUBEPCHTET
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5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

Mpw npenogasaHuy gucumnanHbl "lCeoxumMns n reoguamka okpyxatowen cpelbl” ¢ Lenbo
POPMMPOBAHMS 1 Pa3BUTUS NPOGIECCMOHANBHBIX HABBLIKOB 0ByYaloWwmMxcs Hapsay ¢ UCMONb30BaHNEM
TPaAMUMOHHBIX 06pa3oBaTe/ibHbIX TEXHONOMMIA (Nekums, nabopaTopHO-NPaKTUYECKUE 3aHATUS,
KOHCyNnbTaumns) NpeaycMaTpusaeTcs WUPOKoe UCNONb30BaHNE aKTUBHbBIX U MHTEPAKTUBHbIX (OOPM
NpoBeOeHNS 3aHATUI (MCNOMb30BaHNE 3NEKTPOHHBIX MCTOYHUKOB MH(pOpMaUuK B BUOE npe3eHTauunm
no Temam, MynbTUMEeONNHbIX MPorpamMm, oOTO MaTepuasnos; MOOENMPOBAHNE KOHKPETHbIX NPOLLECCOB
B Brocdbepe B nabopaTopHbIX YCIOBUSIX) B COYETAHUN C BHEAyAMTOPHOW paboToit. K akTMBHbIM
doopmam NpoBefeHns 3aHATUN OTHOCUTCS TakXXe MCMNoJb30BaHNE pacyeTHbIX METOO0B U pelleHne
3apad ons pasbopa KOHKPETHbIX CUTyaumii B 061acT reoXMMmmn 1 reodomankin OKpyxartoleli cpeabl C
aKTuBM3aumen 3HaHui, NoNy4eHHbIX Ha 3aHATUAX NO NPeaLWeCTBYIOWMM N OAHOBPEMEHHO YUTAEMbIM
AncunnamMHaMm. Y aenbHblil BEC 3aHATUNA, MPOBOANMbIX B MHTEPAKTUBHBIX (DOPMax, COCTaBNSET He
MeHee 30% ayouTOPHbIX 3aHATUIA. 3aHATUS NEKUWMOHHOrO TUna ass COOTBETCTBYOWMX rpynn
CTYOEHTOB COCTaBnsAoT 48% ayouUTOPHbIX 3aHATUN.

6. OLuEeHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTaLum No UToram OCBOEHUS OUCLUNMMHDBI U yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. Tema 1. Npenmert, 3apgaumn Kypca. Baammocessb reonornu, oMsanku, XuMmm n
akonoruun. Uctopms reoxmummm v reopmUankm.

Konnoksmym Caava ogpopMieHHbIX paboT 1 caMoCTOSITENbHO PeLeHHbIX 3a4ay Mo Temam
nabopaTopHbIx paboT., NPUMEpPHbIE BOMPOCHI:

Onpoc Ha konnokeBnyme KOHTpONbHAs OLEeHKa YCTHbIX OTBETOB Ha BOMPOChbl KOHTPObHbIE BOMPOCHI
ans camonposepkun (no temam). Tema 1 OCHOBHble aTanbl CTAHOBIEHUS FEOXMMUM KaK HayKu.
OcCHOBHbIe 3Tanbl CTAHOBNEHUS reOXUMNN Kak Hayku. [peameT n 3agaym reoxummn. MNpegmert un
3agayun reoomankun. Ponb XMMUKOB 1 MMHEPANOroB B CTAaHOBNEHUN reoxummnn. OcHoBaTenu
COBPEMEHHOWN reoXnUMunn.

Tema 2. Tema 2. lpoucxoxaeHne U KOCMUYeckasi pacnpoCTpaHeHHOCTb XMMNYECKUX
aneMmeHTOB. CocTaB 1 cTpoeHue 3emnun. leoxummnyeckue Knaccuchmkaumm 31eMeHTOB.

Konnoksmym Cpada ogoopMieHHbIX paboT 1 caMoCTOSITENbHO PeLeHHbIX 3a4ay Mo Temam
nabopaTopHbIx paboT., NPUMEpPHbIE BONPOCHI:

Onpoc Ha konnokBmymMe KOHTpOMbHas OLEeHKa YCTHbIX OTBETOB Ha BONPOChl KOHTPOMbHbIE BONPOCHI
ons camonposepku (no temam). Tema 2 MNMpouecchl 06pas3oBaHUS XMMUYECKMX SNIEMEHTOB B
CONMHe4YHoM cucteme. Teopusa 3Be30HOr0O S0epHOro cuHTesa. lpouecchl, onpenenvsewme
angoepeHLmaumio XMMMYecknx CoeamHEHN B CONHeYHom atmocpepe. OCHOBHbIE aTanbl
doopMMpPOBaHNS MPOTOMNNIAHET B CONTHEYHOW CUCTEME. TuMbl METEOPUTOB, XOHOPUTBI U aXOHAPUTbI.
Yrnunctole xoHaputbl. Coctas 1 cTpoeHne 3emnn. XoHapuToBas Mogenb, NPMMUTUBHAA MaHTUS.
PacnpeneneHve anemMeHTOB Mexay obonodkamu. HYto Takoe "Knapk" OxapakTepusyiite ero
paclwmpuTenbHoe NoHuMaHve B buoreoxmummmn. Kak pacnpeneneHbl XMMUYECKNE 3NIEMEHTbI B 3EMHOIA
Kope n nerkux obonoykax nnaHetbl? KakoBa CBSi3b KNapkoB XMMUYECKUX SNEMEHTOB CO CTPOEHMEM
Nx aToMoB. Kakre NpuHLMMNbl MONOXEHbI B OCHOBY BMOreoxXMMmnYeckoii knaccudomkaumm anemMeHTos A.
[MepenbmaHa. Kakune npuHUUnbI MONOXEHbI B OCHOBY reOXMMUYECKUX Knaccugomkaumin aneMeHTos A.
lMepenbmaHa. Kakue npuHUmMnbI MONOXeHbl B OCHOBY Knaccudukauum npupoaHon soabl no A.
AnekuHy. KakoB aneMeHTHbIn cocTas rnasHbix o6onoyvek 3emnun. Kakosa ponb 6MoTUHECKNX
pakTOpPOB B (hOPMUPOBAHMM 3NIEMEHTHOrO cocTaea. Larite onpeneneHme NoHATUn GMOOUILHOCTD 1
TEXHOPUNBHOCTb XMMMYECKUX aneMeHToB. Kakne anemeHTbl SsBNsitoTCS Hanbonee 6ModomnbHbIMA 1
TEXHOMPWIbHbLIMU.

Tema 3. Tema 3. F'eoxumus rugpocdpepsbl. €

Konnoksmym Caada ogpopMieHHbIX paboT 1 caMoCToSITENbHO PeLEeHHbIX 3a4ay Mo Temam
nabopaTopHbIx paboT., NpUMeEpHbIE BOMPOCHI:
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Mporpamma aucumnnnHel "reoxnmmns 1 reopuarka okpyxatouein cpebl”; 022000.62 Skonorvs 1 NPUPOLONONb30BAHUE; LOLEHT, K.H.
(noueHT) BagpytaomHos O.P. , 3aBenytowwmii kadenpoin, a.H. (mpodeccop) Jlateinosa B.3.

Onpoc Ha konnokBmymMe KOHTpObHas OLEeHKa YCTHbIX OTBETOB Ha BONPOChl KOHTPOMbHbIE BONPOCHI
ans camonposepku (rno tTemam). Tema 3. ['mgpocdepa, ee CTpoeHne, TUMbl NPUPOLHbLIX BOS.
OcHoBHble cocTasnstowme rmgpocdepbl 1 UX BKNag B Maccy rugpocdepsbl. [NpoucxoxaneHue
rmapocepbl. IBONOLUNS €e cocTaBa B reonornyeckon nctopun. OCHOBHbIE OakTopbl U NPOLECCHI
hOpPMMPOBAHMS XMMUYECKOr0 COCTaBa, onpeaensiowmne pasHoobpasme npnpodHbix Bog. Coctas u
POpMbI HaxoxaeHust anemeHToB. Kakune abunotudeckne n buotndeckne pakTopbl onpenensor
MOHHbBI coCTas NPUPOaHbIX Bog. POpMUpoBaHMe CONeBOM Macchl okeaHa. Ponb npoueccos ¢
y4acTUEM XUMBbIX OpraHn3mMoB. dyHOaMeHTanbHble 3aKOHOMEPHOCTU, onpeaensowme cogepxaHme
FNaBHbIX MOHOB, BUOreHHbIX 3/1IEMEHTOB, PACTBOPEHHbIX rA30B NPUPOLHbLIX BOL N OPraHn4eckoro
BewecTBa. YeM onpenensietcs temnepatypHas U KMCNopoaHas cTpatndmkaums BoaHbIX 06 bEKTOB.
Knaccudomkaumnsa npupoaHbix Bo4. ['€eoxnMusi BOO KOHTUHEHTOB. [ eHeTnyeckmne Turbl MOBEPXHOCTHbIX
1 NoA3eMHbIX BOA, UX cocTas. [1pouecchl, hopmumpyowme coctas noasemHblx Boa. Kakne npoueccsl
NpuBENM K HakomnneHuo conen B Muposom okeaHe. C 4eM CBA3bIBAETCS reHE3UC KaTUOHOB U
aHWOHOB MPUPOAHbIX BOA,. Kakne aHNOHbI U KaTUOHbI SBASIOTCS MaBHbIMU MOHAMU NMPUPOOHbIX BOA.
MosicHuTe. Kakme goakTopbl onpenensoT pacTBOPMMOCTb ra3oB B NPUPOAHbIX Bogax. B yem coctout
3akoH ['eHpu-OanbToHa. HanTte knaccudukaumio n oxapakTepusymnte NCTOYHUKN NOCTYNNEHUS
OpraHNYecKnx COeANHEHMNI B BOOHbIE 0O BHEKTHI.

KOHTpOJ’IbHaSI pa60Ta , MPUMEpPHbIE BOMPOCHI:

Py6exHbIli KOHTPONb NPOBEPKKN 3HaHWiA. MNpoeepka KP €1 MpuMep KoHTponbHOro buneta no teme €
2: 1. OxapaktepuayinTte reoxmmmyeckume knaccudgukaumm anemeHTos B. BepHanckoro n B.
MNonbowmnaTa. 2. OxapakTepusyinte sKonormyeckmne NocneacTsus HU3KOro U CBEPXBLICOKOr0
coaepXaHus Kkucnopoaa onst abnoTnyeckux n GoTMYEeCKUX KOMMNOHEHTOB MPUPOAHbLIX BOL.

Tema 4. Tema 4. N'eoxumunsa atmocdpepbl.

Konnokemym Cpaya ooopmneHHbIX paboT 1 caMoCTOSTENbHO PELEeHHbIX 3a4a4 N0 Temam
nabopartopHbIx paboT., NpMMepHbIe BOMPOCHI:

Onpoc Ha konnokBmyme KOHTpOsbHAas OLEeHKa YCTHbIX OTBETOB Ha BOMNPOChl KOHTPOMbHbIE BONPOCHI
onsa camonposepku (nNo Temam). Tema 4. [NMpoumcxoxgeHve n agontouuns atmocdepol. Ponb
6ruonoruyecknx npoueccos. CocTas 1 CTpoeHne atmocgepbl. CTpatudmkaumns atMocqepbi.
OxapakTepusynte XMMMYeCKUn CoCTas ra3os Tponocgepsbl, CTparocepbl U UICTOYHUKN KX
NOCTYnNeHns. XMMUYEeCKUn CoCTas, MCTOYHMKM ra3oB. [1oCTosIHHbIE U NepEMEHHbIE KOMMOHEHTbI.
Bpems npebbiBaHns pasnunyHbix KOMNOHEHTOB. [lavite onpeaeneHune ?lMapHMKoBbIn adpdoekT?.
Mepeuncnute rasbl, NPOSABASIOWMNE NAPHUKOBBLIE CBOMCTBA. KakoB OTHOCUTENbHbIN BKNag CH4 n CO2
B NAPHUKOBbIN 3CPPeKT NnaHeTbl B COBPEMEHHYIO 3Mnoxy. YTO Takoe aspo30nu, nux knaccugukauus.
npuMepbl aspo30/en B OKpyXxatwwen cpene. PoHOBbI, KOHTUHEHTASIbHbIA, MOPCKON asp030/ib.
EctecTBeHHbI dooToxmmmyeckuin cmor. O30HOBbIV cnoii. ObpasoBaHue 1 paspyweHne o3oHa. Kakne
aTMocepHbIe NPUMECHK BKIOHATCS B LMKIbl paspyLweHns 030HOBOro cnost. Kakoso mx
npoucxoxgeHue. lNoyeMy unknbl paspyweHns 030Ha B cTpaTocdiepe OTHOCAT K KatanuTU4eCcKmM.
MexayHapoHble cornaweHns no npobneme coxpaHeHUst 030HOBOr0 CNos nnaHeTbl. KakoBsbl
NCTOYHUKW NOCTYMNEHNS MeTaHa B aTMOCepHbIn BO3ayX. KakoBbl UICTOYHUKM NOCTYMNNEHNS
cepoBodopoa B atMOCepHbIn BO3ayx. B yeMm akonornyeckas 3Ha4MMoCTb PUTOreHHON aMnccum
OpraHnyYecknx coeamHeHnn. Kakosbl 0bwme 3akOHOMEPHOCTN 1 0COBEHHOCTM cocTaBa
BY/IKQHWYECKMNX ra30B.

Tema 5. Tema 5. Feoxmumuns ocapo4yHon 060104kM 3emnu u nepocdepbl.

Konnoksuym Cpoaya opopMneHHbIX paboT 1 CaMOCTOSTENBHO PELLEHHBIX 3a4a4y Mo TeMam
nabopatopHbIx paboT., NPUMEPHbIE BOMPOCHI:

Onpoc Ha konnokBmyme KOHTpObHAas OLEeHKa YCTHbIX OTBETOB Ha BOMPOCHI KOHTPOMbHbIE BONPOCHI
ans camonposepku (rno tTemam). Tema 5. [Npouecchl gudepeHumnaunm BelwecTea B Xoae NMToreHesa
3emnu. BaanMocBS3b 9BONOLIMM 0CaLKO0OOPa30BaHNS 1 9BOMKOLMN XMBOrO 1 €ro BIMSHWS Ha
nutoreHes. Bo3HNKHOBEHME 1 3BONIOLMSA MOYBEHHOIO NOKPOBA. Tunbl NIMTOreHe3a. JBonouns
dpakTopOB U TUMNOB ocankoobpasosaHus B uctopmmn 3emnu. OcobeHHOCTU MOPCKOTo
ocagkoHakonneHus. eoxumuyeckas knaccugpmkaumns ocanoyHblix obpasosaHmii. JunareHe3 ocankos,
meTareHe3. OxapakTepuaynTe no4YBy Kak reTeporeHHy0 CUCTEMY. DKONOrM4eckmne goyHKLMM
nepocapepbl. OxapakTepuayinTe opraHM4eckoe BewecTBo noys. N'ymyc. [o4BEHHbIE MUHEPANbI U KX
3KOMornyeckas 3Ha4MMoCTb. YTo Takoe NOYBEHHbIN Nornowarowwmii Komnnekc? Yro noHmmaeTcs nog,
TepMMHOM "EMKOCTb KaTnoHHoro obmeHa" (EKO)? daktopbl, onpeaenstowme sennynny EKO.
["eoxummyeckme nokasarenu, onpenensolme sKonornieckne CBOMCTBa NoYB.
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(noueHT) BagpytaomHos O.P. , 3aBenytowwmii kadenpoin, a.H. (mpodeccop) Jlateinosa B.3.

Tema 6. Tema 6. DN3UKO-XMMUYECKME YCITOBUA HAXOXAEHNA XMMNYECKNX 31IEMEHTOB B
oKpyXaroLien cpene.

Konnokenym Cpnaya odoopMneHHbIX paboT M caMOCTOSTENBHO PELIEHHbIX 3a4a4 Mo TeMam
nabopaTtopHbIx paboT., NPUMEpPHbIE BOMPOCHI:

Onpoc Ha konnokBnyme KOHTpOnbHas OLeHKa YCTHbIX OTBETOB Ha BOMPOChbl KOHTPONbHbIE BOMPOCHI
Ons camonpoBepkun (No Temam). Tema 6. Dkonornyeckoe 3Ha4YeHne PU3NKO-XMMMNYECKMX YCNOBUIA
HaXOXOEHUS XMMUYECKNX SNTIEMEHTOB B OKpyXatowwen cpene. KncnoTHO-OCHOBHOE paBHOBECKE B
npupoaHbix cpenax. OKMCNNTENbHO-BOCCTAHOBUTENbHbLIE MPOLIECCHI B MPUPOAHbIX cpeaax. YTo
noHMMaeTcs nod TePMUHOM "OKUCNMTENbHO-BOCCTAHOBUTENbHDBINA NOTEHLUMAnN", Kak OH BblpaxaeTcs
KONMYEeCTBEHHO, KakoBa ero pasdmepHocTb. OCHOBHbIE OKMCIUTENN N BOCCTAHOBMTENW B NPUPOAHbLIX
ycnosusix 3emnun. Kakos ananasoH M3MeH4nBOCTU KUCNOTHO-OCHOBHbBIX CBOMCTB NPUPOAHbLIX BOOHbLIX
cpen (MoOBepXHOCTHbIE, MOA3EMHbIE BOAbI, MO4YBbl, aTMOCHepHble ocankun). Kakos ananasoH
N3MEHYMBOCTU OKUCIINTENbHO-BOCCTAHOBUTENBHOIO NoTeHUMana B KOMMOHEHTaxX OKpyXaroLemn
cpenbl. Kakne thaktopbl onpenensiot peakuunio cpedbl (pH) npnpoaHbix Boa. Kak MOXHO paccymTtaTb
BENU4YMHy pH yncrtoro goxnnsa. Kakve npupoaHbie Npouecchl NPUBOASAT K 3aKUCNEHUIO NPUPOOHbIX
cpel B eCTECTBEHHbIX ycnoBusx. Kakme npnpoaHblie npouecchl NPUBOAAT K 3alenadnsaHunio
NPUPOLHBLIX BOL B €CTECTBEHHbIX yCcnoBmsax OxapakTepuayinte oOKUCIMTENbHO-BOCCTAHOBUTENbHbIE
YCNOBUS N COOTBETCTBYIOWME UM TUMbI PYHKLIMOHMPOBAHMS 9KOCUCTEM. PakTopbl DOPMUPOBAHNS
KNCNOTHbIX BbiNaoeHWUA.

Tema 7. Tema 7. PopMbl MUrpaLIUN XUMUYECKUX SNIEMEHTOB B OKpYyXatoLein cpene. PopMbl U
MHTEHCUBHOCTb MUrpaLMn XUMMYECKNX 3/1IEMEHTOB B 3eMHOM Kope. buoreoxumus.
Buoreoxunmuyeckas koHuenuusa B.U. BepHaackoro.

Konnokemym Cpaya ooopmneHHbIX paboT 1 caMoCTOSTENBbHO PELEHHbIX 3a4a4 Mo Temam
nabopatopHbIx paboT., NpMMepHbIe BOMPOCHI:

Onpoc Ha konnoksmyme KOHTpOsbHAas OLEeHKa YCTHbIX OTBETOB Ha BONPOChl KOHTPOMbHbIE BONPOCHI
ansa camonposepku (Mo Temam). Tema 7. Ha3oBuTe 0CHOBHbIE (DOPMbl MUTPaLIU XUMUYECKMX
3NIEMEHTOB B OKpyXatowei cpene. [aite obuyio xapakTepUCTUKY MArpaLnn SNEMEHTOB B 3EMHOIA
kope. OxapakTepuayinTe noHATE "MexaHnyeckas Murpaums” XMMmM4eCckmnx afeMeHToB; OCHOBHbIE
goakTopbl, onpeensiowme pasmepbl MeExaHOreHes3a, ero NPoTSXEHHOCTb B MPOCTpaHcTBe PakTopsl
N KONWMYECTBEHHbIE NoKasartenu MHTEHCUBHOCTU MUrpaunn aneMeHToB B 3eMHoM Kope. Hante
KONMYECTBEHHOE ONMMcaHne UHTEHCUBHOCTN MUTPaLLMM XUMUYECKUX 9NIEMEHTOB B 3€MHOI KOpe Mo
AMW. Mepenbmary. OT 4ero 3aBMCUT CNOCOOHOCTb 3NEMEHTOB K PACCENBAHUIO U K
MuHepanoobpasoBaHuio? OxapakTepusyTe NOHATUS O NapareHesnce 1 napacrepesunce
XMMMYeckmx anemeHToB OxapakTepusyinTe NoHATUE "90M0BbIN NEPEHOC" XUMNYECKNX SNIEMEHTOB;
OCHOBHbIe (DaKTOpbl, ONpedensiowme ero NPOTAXEHHOCTb B NpocTpaHcTBe. OxapakTepusymnTe ponb
nepeHoca BelecTBa BogamMv MOper 1 OKeaHOB B nepepacnpeneneHny BelecTsa Ha nnaHeTe.
OxapakTepusyinTe OCHOBHOW reoxnMmyecknin 3akoH [ronbawmmara Oxapaktepusyinte
JPM3NKO-XMMUYECKYIO MUTPaLIMIO BeleCcTBa B NPUPOLHbIX cpenax. OxapakTtepuaynTe posb XUBOTHbIX
OpraHNU3MOoB B MUrPALIMN XMMUYECKUX SNEMEHTOB B MPUPOAHON cpele (bnoreHHas Murpaums)
OxapakTepusynte TEXHOreHHY0 MUrpaLmIO BelwecTBa B NPUPoaHbIX cpefax. KonuyecTBeHHbIN
nokasareflb TEXHOreHHoM Murpaumm. OxapakTepuayinTe NoOHATNE O reoxmmmyeckom bapbepe. Ero
LBMXylwas cuna n napameTtpbl. Knaccndgmkaums reoxummmnyeckmx 6apbepos. MNpusennte npumMepsl
reoxummnyeckmx 6apbepoB B NpupoaHoi cpene. CtaHoBNEHME BUOreoxmmMmm Kak Hayku, ponb B.W.
BepHapnckoro. buoreoxmmuyeckas koHuenumusa B.W. BepHagackoro. Buocgoepa, onpenenexue,
rpaHuubl, ee XMMN4Yeckuii CocTaB, COCTaB U Macca XUBOro BelecTea. [ eoxmummnyeckas ponb XMBOro
BelecTBa. buoreoxnmmyeckne npoLecchl kKak reonorndeckuin gpaktop. lNpouecchbl cnHTe3a 1
pasnoXeHus opraHnyeckoro BewecTtea. Knaccugukaums kayctobnonmtos. Meoxnmmnyeckme
0cobeHHOCTM yrneobpasoBaHums. [eoxmMmyeckne acnekTbl MPONCXOXAEHUS HEQTN 1 ra3oB, POfb
OpraHn4eckumx n HeopraHmyeckmx npoueccos. KOHUEHTPMPOBAHHO peakuX N pacCesHHbIX 3NEMEHTOB
B XUBOM BelecTse. [lanTte onpeneneHne noHaTns buoreoxnummyeckas nposmHUMS. Henoeek n
okpyxatowas buoreoxmmmnyeckas cpepa. NoHsTne o Hoocdepe. dBontoUNS BUOreOXUMNYECKNX
goakTopoB. MeToabl reoxmMmnyeckmx nccnenoBaHuim okpyxarouwen cpenbl. Kakve nokasarenu
NCMNONb3YITCS NPY NPOBELEHNM rNOHANbHOI0, PEMMOHANBHOIO 1 OKANIbHOMO rEOXMMMYECKOr0
aHanuaa.

Tema 8. Tema 8. NMpuknagHaa reoxmmusi
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(noueHT) BagpytaomHos O.P. , 3aBenytowwmii kadenpoin, a.H. (mpodeccop) Jlateinosa B.3.

Konnoksmym Caada ogpopMieHHbIX paboT 1 caMoCTOSITENbHO PeLEeHHbIX 3a4ay Mo Temam
nabopaTopHbIx paboT., NPUMEpPHbIE BOMPOCHI:

Onpoc Ha konnokBnyme KOHTpONbHAs OLEeHKa YCTHbIX OTBETOB Ha BOMPOChbl KOHTPObHbIE BOMPOCHI
Ins camonpoBepkun (no Temam). Tema 8. KakoBbl 3a4ayun npuknagHom reoxmmun. lNepsryHble 1
BTOPUYHbIE OPEONbI PACCESAHMS NONE3HbIX MCKoNaeMbIX. ['eoxnMmyeckmne MetToapl nomcka
MECTOPOXAeHUN. TeopeTnyeckme oCHOBbI. ["'eoXMMnYyeckmne OCHOBbI raBHbIX METO40B
(MMTOXMMNYECKUX, TMOPOXUMMYECKMX, aTMOXUMMUYECKIMX, BUOreoXnMmnyieckunx n ap.). NporHosHble
oueHku. ["'eoxmMmnyeckme MetTobl NpeackasaHns 3eMNeTPSACEHNIA N BYNIKAHNYECKON AeATENbHOCTH.
Benywune n BTOpocTENEHHbIE NPU3HAKKU, UX NPUYMHBI U UCNONb30BaHME ANS NPOrHo3a.
["eoxnMmyeckme acnekTbl oXpaHbl oKpyxatowern cpeabl. ICTOYHMKM 3arpsa3HeEHNS, reoXMMn4eckue
0COOEHHOCTM NOBEOEHMNS 3IEMEHTOB, NPSIMblE Y KOCBEHHbIE NPU3HaKN. Mepbl NpeaynpexaeHus.
Ponb reoxmmmm B peweHnmn rnobanbHbiX reoanHamMm4eckmx Npobnem n pyrmx aktyanbHbIX 3a4ay
COBPEMEHHOW reonoruu.

Tema 9. Tema 9. Neocpn3nka okpyxatoLien cpenbl.

Konnoksuym Cpoaya opopMneHHbIX paboT 1 CaMOCTOSTENBHO PELLEHHBIX 3a4a4y Mo TeMam
nabopartopHbIx paboT., NPUMEPHbIE BOMPOCHI:

Onpoc Ha konnokemyme KOHTpOMbHAas OLeHKa YCTHbIX OTBETOB Ha BOMPOCHl KOHTPOMbHbIE BONPOCHI
ans camonposepku (rno temam). Tema 9. lNpenmet n 3agaym reodomankn. Knaccmdumkaums
reocpmnanyecknx oakTopoB okpyxatowei cpeabl. LLym n snbpaunn. MctodHukm wyma. ¥YnbTpassyk.
NHdppazeyk. MeToobl KOHTPONS MCTOYHUKOB WyMa. AnnapaTtypa Ans KOHTPONs wyma u Bubpauuii.
Hopmartumsbl npenenbHO A0NyCTUMBIX YPOBHEN BO3OENCTBUSA WyMa. VICTOYHUKN 3NEKTPOMarHUTHbIX
nonew B cpene obutaHus yenoseka. CB, KB, YKB n CBY gmanasoHbl 4actoT. MeToabl uccnenoBaHms
HaNPSXEeHHOCTWN aNeKTPoOMarHNTHOro nons. Metonbl n cpeacTea 3awWwnTbl OT BO3OENCTBUS
9NEeKTPOMarHUTHbIX Nonen. None NPOMbIWNEHHON YacTOTbl. DNEKTPOCTATUYECKOE None.
ATMocdoepHOe anekTpuyecTso. Hopmatumebl npenenbHO OONYyCTUMbIX YPOBHEN BO3OENCTBUS
SNEeKTPOMarHUTHbIX Nonewn. Buabl n NCTOYHNKN NOHU3NPYIOWNX N3NyYeHnin. HopMaTrebl npenenbHO
JOMyCTUMbIX YPOBHEW BO30ENCTBMS NOHN3NPYIOWMX N3nydeHnii. BosoencTemne Ha okpyXartoLLyto
cpeny. MeTtonbl n cpenctsa KOHTPONS 1 3aWNTbl OT MOHU3UPYIOLWNX U3NYHEHWUIA.

KoHTponbHas pabota , npuMepHble BONPOCHI:

Py6exHbIli KOHTPONb NPoBepKU 3HaHuii. Npoeepka KP €2 Mprumep KOHTponbHOro buneta no Teme €
9: 1. OxapakTtepuayiite anbda nanydenHne. 2. ObbacHUTE xoa Kpmeoi bperra.

Tema 10. UTOroBbi KOHTPONb
Tema . UToroBasi oopma KOHTpOns

[MpuMepHble BOMPOCHI K 9K3aMEHY:
Mpumepbl 3K3aMeHaUNOHHbIX O1NeToB:
BuneT 1

1. OxapakTepuayite reoxmummnyeckmne Knaccmukaumm anemeHtos B. BepHaackoro n B.
lonbowmmaTa.

2. OxapakTepuayinTe aKonormyeckne NocneacTBns HU3KOro M CBEPXBLICOKOro coaepXaHus
KMCnopoaa B NpUPOHbIX BOAAX.

3. YnpaxHeHue. [ante knaccugpukaumo npupoaHon soapl (no O. AnekuHy), onncobiBaeMon
cnepyowen popmynon Kypnosa:
C1 90[SO4 10]

Na 73 Mg 27

Bunert 2

1. OxapakTepuayiite anbga nanyyeHume.

2. ObbsicHMTE X04 KpuBoW bperra.

3. ObbsicHMTE 3aKOH PaaMoaKTMBHOIO pacnaaa.
Bunet 3
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1. OxapakTepunayinTe OCHOBHblE 3aKOHOMEPHOCTW pacnpeneneHnst XMMNUYeCKnX 3NIEMEHTOB B 3EMHOWA
Kope.

2. OxapakTtepuayiiTe BUAbl MOHUINPYIOLLKX N3NYYEHWIA.
3. OxapakTtepuayiite pOpMbl 1 UHTEHCUBHOCTb MUrPaLIAN XMMUYECKMX SNEMEHTOB B 3€MHOI KOpe.

CTyLeHTaMm npennararoTcs cnemyowme TeMbl pecpepaTtoB, KOTOPbIE MOXHO NOYYUTb Y
npenoaasaTtens, roTOBbIA pedpepat C ANEKTPOHHON Npe3eHTaumen caaetcs npenosasaTento u
3awmaeTcs CTyAeHTOM.

dakynbTatusHble TeMbl ang CPC (TeMbl npennaraemMbix pedpepartos):

VicTopuns ctaHOBREHUS 1 NpeaMeT reoxmmnn okpyxatouern cpegbl. Mecto cpeam Hayk o 3emne.
WcTopus ctaHoBNeHMS 1 npeaMeT reounamnku okpyxarouwen cpebl. Mecto cpean Hayk o 3emne.
Knaccudpmkauns n pacnpoCTpaHeHHOCTb XMMUYECKUX 3NIEMEHTOB OKpYyXatowen cpeae.
[Mpenmert, 3a8aym reoxvmmnmn oKpyxatouen cpeapl.

NcTopus cTaHOBNEHMS reoxummm.

[MpouncxoxoeHre n kocMmyeckas pacnpocTpaHEeHHOCTb 3NIEMEHTOB.

CocTtaB 1 cTpoeHne 3emnn.

"eoxummyeckme Knaccuukauum XMMMYeCKnx aNeMeHToB

M'mopocdpepa, ee CTpoeHme, TUMbl MPUPOLHBIX BOA,.

MpoucxoxpeHne n sBonouns rnapocdeps.

"eoxnuMmsa NOBEPXHOCTHBIX BOA,.

dopmMrpoBaHMe CONEBOM MaCChl OKeaHa.

Knaccudpukaums npuponHbix Bog. 'eoxuMms Bo4 KOHTUHEHTOB.

Crpatndukauns BOLOEMOB.

"eHeTnYeckne TWMbl MOBEPXHOCTHBIX M MOA3EMHbIX BOA, X COCTAB.

Mpouecchl opMnpoBaHns cocTaea NoA3EMHbIX BOL.

MpowncxoxaeHne n apontoums atMocapepbl. Ponb 6uonormyeckux npoLeccos.

CocTtaB 1 CTpoeHne atmocaepbl.

Crpartmdoukauns atmocaepb..

Xummyeckmin coctas, UCTOYHUKM ra3oB. [10CTOSAHHbIE N NEPEMEHHbIE KOMMOHEHTbI.

Bpems npebbiBaHns pasnnyHbiX KOMMIOHEHTOB.

[MapHuKoBbIE rasbl, NAPHUKOBbIA 3GXEKT.

O30HoBbI crion 3emnu.

"eoxrMns ocafo4Hon 060n04kM 3emnn.

["eoxumuns nepocgoepsbl.

B3anmocBsa3b aBonoumnn 0caakoobpasoBaHns U 3BOMOLMM XNBOTO 1 €ro BINSHNS Ha NTMTOreHes.
Bo3HMKHOBEHME 1 9BONIOLMNS NOYBEHHOIO MOKPOBA.

Tunbl nuTOreHesa.

Ocob6eHHOCTN MOPCKOro 0CafKOHAKOMNEHNS.

"eoxnMmyeckas knaccugmkaums ocanoyHbix obpasoBaHuii. [JuareHe3 0cafnkoB, METareHes.

XVMMUYECKUI COCTaB MUHEPaNbHON N OpPraHMyYeckon CoCcTaBnaowWwen Teepaon goasbl NOYB.
MornotutenbHas cnocobHOCTb NOYB, CENEKTUBHOCTb MOrNOWeHNs 0OMEHHbIX KATUOHOB.
["eoxummyeckme nokasarenu, onpenensolme sKonornieckne CBOMCTBa NoYB.

DU3NKO-XUMUYECKME YCIOBUS HAXOXAEHNSI XMMUYECKMX SNEMEHTOB B OKpYXatolei cpene.
KncnoTHO-0CHOBHOE paBHOBECUE B NPUPOLHbLIX CPEeaaXx.
OKMUCNMTENbHO-BOCCTAHOBUTENbHbIE MPOLIECCHI B MPUPOAHbIX Cpenax.

dOopMbl MUrpaLMn XMMUYECKMX BNIEMEHTOB B OKPYXaloLWel cpeae.

NHTEHCUBHOCTD MUrpaLmMmn XMMUYECKMX 3IEMEHTOB B OKPYXatollel cpene.

"eoxvMnyeckme bapbepsbl.

MeToabl reOXUMUYECKMX U Fe0PU3NYECKUX NCCNELOBaAHNI OKPYXatoLein cpebl.
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Buoreoxumnyeckas koHuenuus B.W. BepHanckoro.

Buocoepa, ee xummnyeckuin coctas, COCTaB 1 Macca XMBOro BelecTsa.
"eoxmMmmnyeckas ponb XMBOro BeLeCTBa.

Buoreoxmmmnyeckme npouecchbl Kak reonorn4ecknii paktop.
"eoxuMmyeckme ocobeHHOCTU yrneobpas3oBaHms.

CeoxnMmyeckme acnekTbl MPOUCXOXAEHNS HePTU 1 ra3oB, PO/b OPraHNYECKMX N HEOPraHNYeCcKmnxX
MPOLIECCOB.

Buoreoxumns. KoHLeHTpupoBaHe peakux n pacCesiHHbIX 3N1IEMEHTOB B XVBOM BELLECTBE.
Buoreoxmmnyeckme nposnHUNN.

Yenosek 1 okpyxatowas buoreoxnuMmmyeckas cpena.
[MoHsTHE 0 Hoocdhepe.
[MpeomeTt 1 3aga4ym NPUKNagHoOM reoXnMnn.

["leoxmMmyeckmne OCHOBbI rnaBHbIX METO40B Noucka MECTOPOXOEHUIA NONE3HbIX NCKOMAeMbIX.
MeToqbl npenckasaHns 3eMNeTPsaCeHNn 1 ByNKaHUYeCKon OeATeNbHOCTH.

["eoxmvMmnyeckme acnekTbl OXpaHbl OKpYyXatowen cpembl.

Ponb reoxumnun B peleHnmn akTyanbHbIX 3a4a4 COBPEMEHHOW reonoruu.
[Mpenmert 1 3aga4m reoPU3nKu.

Knaccundpumkaums reogomanyecknx gpaktopos okpyxarouern cpenbl.
LLym n Bnbpaums kak reogouanyeckuii pakTtop.

OnekTpoMarHUTHble Nons. ICTOYHMKM anekTpoMarHMTHbIX Nonei B cpene obutanms Yyenoseka. CB,
KB, YKB 1 CBY gnanasoHbl yactot. Metonbl nccnefoBaHns HaNPSAXeHHOCTU SNeKTPOMarHMTHOro
nonsi.

MeToabl 1 cpefcTBa 3alnTbl OT BO3AENCTBUS SNEKTPOMArHUTHbIX Nonei. Mone npoMblWwneHHO
4acToThI.

onekTpocTtarmyeckoe nosne. ATMOCGEPHOE 31eKTPMYECTBO. HopMmaTtmebl NpenenbHO JONYCTUMbIX
YPOBHeW BO34eNCTBUS.

NoHunampytolwme nany4eHunsi: HopMaTvBbl NPeaeNbHO AOMYCTUMbIX YPOBHEN BO3OEMCTBUS, METObI U
cpencTBa KOHTPONS U 3alUThI.

7.1. OcHoBHas nuTeparypa:

1. Feoxumnga nanpwadta: yuebHoe nocobue / A. . MycuH, E. B. CmnpHoBa, W. A. YpaameTos ; M-Bo
obpa3osaHus 1 Hayku Poc. @epepaumm, Tarap. roc. rymaHutap.-neq. yH-t .? Kasasb : [TITTY],
2009 .7 105 c.

2. AnekceeHko, B. A. Metannbl B okpyXatoLien cpefe: oueHKa 9K00ro-reoOXMMnM4eckmnx N3MeHeHun:
cbopHUK 3anay [OnekTpoHHbIN pecypc] / B. A. AnekceeHko, A. B. CysopuHos, E. B. Bnacosa; nog
Hayd. pea. B. A. AnekceeHko. - M.: Jloroc, 2011. - 216 c.

http://znanium.com/bookread.php?book=468062

3. TpyxuH B.U., MNokasees K.B., KyHuubiH B.E. O6was n skonornyeckas reoguanka. - M.:
duamatnut, 2005. - 576 c. http://e.lanbook.com/books/element.php?pl1_id=2348

7.2. JlononHutenbHasa nureparypa:

1. Feodpmamka: y4ebHUK onst CTyAEeHTOB BbICWMX YHEOHbIX 3aBeAeHNiA, 0Oy4atoLmMXcs No
cneumanbHocTaM "l"eonorng”, "I"'eodpusnka”, "lreoxumma”, "['MOponorna n MHXeHepHasa reonorns”,
""eonorns n reoxumMns roproymx nckonaembix”, "Okonorudeckas reonorma” / [npodd. borocnosckuii
B.A., npocp. Nopbayes KO.W., Xuranun A.Ll. n op.] ; noa ped. B. K. Xmenesckoro ; Mock. roc. yH-T
M. M. B. JlomoHocoBa, Neon. pak. ? Mocksa : YH-T KH. gom, 2007 .? 318 c.

2. Okonoruyeckas reoxnmus : Yyeb. ons cTyoeHTOB By30B, 0OyHaloWMXCS N0 eCTECTBEH.-Hayy. cred,.
/ B.A.AnekceeHko .? M. : Jloroc, 2000 .? 626 c.
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3. Kyknes 0.N. dusunyeckas akonorus.- M.: Beicwas wkona, 2003. - 264 c.

7.3. UHTepHeT-pecypcChl:

EARTH&UNIVERSE - 3emna n BceneHHas. - earthanduniverse.net
Laboratory of Protein Physics. - http://phys.protres.ru

Nutepatypa no xumum noys. - htpp:\dssac.ru/elektronnye-utchebniki.htm
HOL] - http://lake.baikal.ru/ru/library/publication.html?action=show&id=50
OcHoBbl buoreoxmmmm - http://www.geokniga.org/books/3474

XuMmunyeckuin katanor: BeeaeHne B XMmio oKpyXxatowen cpeabl. -
http://www.ximicat.com/ebook.php?file=andrews_eco.djvu&page=1

Xumuns okpyxatoulein cpenbl: YuebHoe nocobue. - http://window.edu.ru/window/catalog?p_rid=47628

8. MarepuanbHo-TexHU4eckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHve gncunnnuHbl "leoxnmmsa n reopmanka okpyxatowen cpenbl" npegnonaraet
NCMNONb30BaHNE CNeayolero MaTepunanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeuiiHas ayoutopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayantopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ONHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum ntoboin BuaAeo 1 ayamno
NHdpopMauunu, NoyYeHNs 1 nepenaymn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEOMIAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPOoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenoaaBsaTtens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntoueHms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens SBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO NMO3BONISIET MPOBOANTL NEKLMM, MPaKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ANSt HUX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCe C MCNONb30BaHMEM B MpoLiecce 0by4yeHuns BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHaa ayautopus Takxke oCHalleHa WupOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

YyebHo-MeToAMYeCKasa nutepatypa Ans 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NEeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHn", [OCTyn K KOTOPOW NpefoCTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnuoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN BY30B C
ycnosuem 06s3aTeNnbHOro cobniofeHns aBTOPCKUX U CMeXHbIX npas. KHuradoHp obecneynBaet
LWWMPOKMIA 3aKOHHBIV [OCTYN K HeobXoauMbIM Anst o6pasoBaTtenbHOro NpoLecca N3naHnsMm C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsSM HOBbIx P OC
Bl1O.

1. MynbTuMeaniiHblin KOMMbIOTEP (TEXHUYECKMe TpeboBaHMs: rpadhmnyeckas onepaumoHHas cMctema,
npuBoL A1 YTEHNS-3ANMUCU KOMMNAKT-ANCKOB, ayano- N BUOEO BXOAbl/BbIXOAbl, BO3MOXHOCTHY BbIx04a
B VIHTepHeT; ocHalleHne akyCTU4eCKUMM KONOHKaMMN, MUKPODOHOM 1 HaYLIHNKaMW; C NaKkeToM
NPUKNagHbIX NPorpamm).

2. MynbTmMeananpoekTop.

3. ObopynoBaHMe XUMNKO-3KONOrMYECKOro NpakTnkyma
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(BbITsiXHbIE WKadgobl (AByxMoaynbHble), Becbl nabopatopHble aHanutuyeckue BJ1A-200, BJTP-200,
Becbl anekTpoHHble aHanutuyeckme HTR-220CE (220r/0,0001r) VIBRA (Shinko) Becbl anekTpoHHble
nabopatopHble AJ-320 CE (320r/0,001r) VIBRA (Shinko) OnTn4eckunii SMUCCUOHHbIA CNEKTPOMETP C
NHOYKTUBHO-CBSI3aHHOM nnaamoii ICPE 9000 ¢ akcmanbHbIM 1 paananbHbiM 0630poM
CnektpodpoTtomeTp M3-5300B, doTtomeTp KDK-3, Annapatypa ana onpeneneHns coaepXxaHms
HedpTenpoaykToB AH-1 AHanmsatop AH-2 KatetomeTp B-630, CylwmnnbHbii wkad,
Mepemewmsatowee yctpoincteo JIAB-ITY-02, pH-metp pH-150MWU, pH-meTp/noHomep
AkcnepT-001-3-0.1 (nabopaTopHsbiit, ¢ TepmoaaTtinkom TLOC-3) MoHomep AHMOH-4110 4 SnekTpon,
KOMOUHMpoBaHHbIn SCK-10601/4 K80.7 SnekTpon noHocenekTneHblin ANINT-261 (Cl) K80.7
onekTpon noHocenektTueHblin AJTNT-092 (Ca+Mg) K80.7 SnekTpoabl MOHOCENEKTUBHbIE
CnektpodpoTtomeTp M3-5300B Cnektpodhotometp UV-1240 MINI (Shimadzu) KoHaykToMeTp
AHWNOH-4120 Ouctnnnatop 03-10-CMNb Mewanka mardutHas M3-6100 Tpybka
nHeBMomMeTpuyeckas HUMOIMA3 L=1 m (c noBepkoit) Tpybka neinesabopHas L=1,5 M ans BHyTp. 1
BHew. domnbTpaummn MukpomaHoMmetp MMH-2400(5) MpobooTtbopHuk MH-2 AHannsatop
pacTBopeHHOro kucnopoaa Mapk-3033 Mpnbop koMOMHUPOBaHHbI AHMOH-4151 CeHcop kmucnopoaa
OnekTpon cpaBHeHns 9Cp-10101/3,5 K80.4 MNepemewmsatowme yctponctea (LOIP LS-110, LOIP
LS-120) Jo3zatopbl 1-kaH. Ix-Ol1-500-5000 mkn Becbl anekTpoHHble aHanutnyeckne GR-200 (AND)
AHnanuzartop dnroopat-02-3M Acnupatop M-822 Bruoctat BT-120 JlabopaTopHasi MMKPOBONHOBAS
cuctema MAPC, koHpurypauus makcumanbHblil KOHTponb (MAPCS) gompmbl Wnmansy (AnoHns)
XonoavnbHvK 1 Ap. Bcnomorat.obopynoBaHume).

12) O6opynoBaHNe OU3NKO-3KONOrMYECKOro NpakTnkyma

(YHuBepcanbHbIi N3MepUTENb HaNPSXeHHOCTM anekTpocTaTtmnyeckoro nons CT-01.
ManorabapuTHblit cyeT4mk asponoHoB MAC-01 Mameputenb napamMmeTpoB 3. U MarHUTHOrO Nonew.
"BE-METP-AT-003"-3D VNameputenb anekTpn4eckoro 1 MarHMTHOro nons npoMmblWIeHHON YacTOoTbl
BE-50 MimepuTenb NNOTHOCTW NOTOKA SHEeprum anektpomMarHutHoro nong M3-33M Lymomep,
BMOpoMeTp, aHann3aTop cnektpa AccucTeHT iameputens napameTpoB MUKpOKIMMaTa
?MeTteockon?. JliokcmeTp-nynbcmetp TKA-INKM 08. Mamma-6eta cnektpometp ?Mporpecc 20007?.
YctaHoBka manoro gooHa YM® -2000).

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHnto 022000.62 "Skonorns n NpupoLaononb3oBaHne” n Npouno NoarotTosku [reoskonorus
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