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Mporpamma ancumnnuHbl "Xumus B akonorum”; 04.03.01 Xumus; npodoeccop, A.H. (npodpeccop) Ynaxosuy H.A.

Mporpammy oucumnavHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) Ynaxosuy H.A. Kadeapa
HeopraHm4yeckom xmummnmn Xnmudecknin nHCTUTYT nM. A.M. Bytneposa , Nikolay.Ulakhovich@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

NOAroTOBKA K HAay4HO-MUCCNenoBatebCkom 1 negarormyeckon AesaTenbHOCTU, CBA3aHHOM C
NPUPOLOOXPaAHHON OesITeNIbHOCTbIO U UCCNenoBaHMsIMN B 061acTy 3KOMOrnm, TOKCUKONOrn 1
B1oXMMMKM, a TakXe B CMEXHbIX 06nacTsiX, BKNOYas MeAULMHCKYO XMMUIO, MUKPOBMonoruio,
reoxumuio. B pesynbTate 0CBOEHUS AaHHOW OAMCUMMAHBI OOMXHbI ObITb CHOPMUPOBAHDI
NpencTaBfieHnsi 0 COBPEMEHHOM COCTOSIHUM OXpaHbl B1uocoepbl MPU XMMUYECKOM 3arpsi3HEHUN, O
BaXHEMNLWMX rpynnax XMMUYeckKmux CoOeNHEHN N 3N1EMEHTOB, NPEACTaBNSAOWNX 3KONOrMYECKyHo
0MacHOCTb, UX MUTpaLnK, TPAHCGOpMaLMN U aKKyMYyNSaLUUK B OTOENbHbIX KOMMOHEHTAX OKpyXaroLemn
cpelnbl. Ha ocHoBaHMM NONy4eHHbIX TEOPETUYECKMX NPeaCcTaBNeHnn obyyatowmecst OONXHbl yMeTb
NPOrHO3MpoBaTh NOTEHLUMAaNbHYO OMacHOCTb 9KOTOKCUKAHTOB, OCTOBEPHO OLEeHNBAaTb a3p030/1bHYIO
COCTaBnAwLWYy atMmocoepbl 1 BAISAHUE TPONOCHEPHOro n atTMoOCEepPHOro 03oHa Ha CocTosgHue
6uocoepbl. KpoMe Toro, Npu 0CBOEHUN AUCLIMMIMHBI CTYAEHTbI MONYyYaoT 3HaHUS 0 NpenenbHO
JONYCTUMbIX KOHLUEHTPaLUUSaX XMMNYECKMX BELWEeCTB, YCTaHOBIEHHbIX HOpMaTMBax U COBPEMEHHbIX
MeToLax MOHUTOPUHIra 06 bEeKTOB OKpYyXatolel cpebl.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas ancumnnvHa sknodeHa B pasgen " 51.B.0M.6 OucumnaunHbl (MOaynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 04.03.01 XrMusa n oTHOCKTCS K 0653aTeNbHbIM OUCLMNIINHAM.
OcBauBaetcs Ha 1 kypce, 1 cemecTp.

OucumnnuHa 'Xrmns B 3Konornm' 0THOCKTCS K BapuaTMBHOM YacTu 6noka ancumniunH. OHa
6asvpyeTcs Ha 3HAHWSX N YMEHWSX, BbIpaboTaHHbIX NMPY NPOXOXAEHMM 06WmMX NPpodecCcnoHanbHbIX
KypcoB 6a3oBoii yacTtu umkna b3 'HeopraHunyeckast xumus' (XuMms aSNEMeEHTOB,
OKMCNNTENbHO-BOCCTAHOBUTENbHBIE pPeakunn, KOoOpAMHaUNOHHbIE coeanHeHus ). [ony4yeHHble npu
OCBOEHUW OMCLMMNINHBI 3HAHWS 1 YMEHMS 0bneryatoT 0CBOeHWe aucumnimH 'bruoreoxnmms’,
"XrMmyeckme 0CHOBbI BMONOrMYeckuX NPoLLeccoB', 'AHannTMYeckas XuMns U okpyxarowas cpena' u
LPYrux KypcoB no Bblbopy.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OK-6 cnocobHoCTbo paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0blWeKyNbTypHbIE BOCMPUHUMATb coLManbHble, 3THUYECKNE, KOHGDECCMOHAbHbIE
KOMneTeHuunn) N KyNbTypHbIE pPasnmyns
OK-7
(0bLweKynbTypHbIE CMOCOBHOCTBIO K CaMoopraHmnaaumm n camoobpasoBaHumto
KOMneTeHuunn)
OrlnK-1 CMOCOBHOCTBIO MCMOIb30BaTb MONYyYEHHbIE 3HAHMS
(npodbeccmoHanbHble TEOPETUYECKNX OCHOB (PYHOAMEHTANIbHbIX Pa3aenoB XMMUN nNpu
KoMneTeHuunn) peweHnn NPogoeccrnoHanbHbIX 3a4ay
Or1K-3 CMOCOBHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(npodhbeccmoHanbHble €CTECTBEHHOHAYYHbIX AUCUMMINH B NPOMPECCUOHANBbHOW
KOMMeTeHuunn) NeATeNbHOCTU
MK-3
(NMpodpeccmoHanbHble BNageHWeM CUCTEMON PyHOAMEHTaNIbHbIX XMMUYECKUX MOHATUIA
KOMMeTeHuun)
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Mporpamma ancumnnuHbl "Xumus B akonorum”; 04.03.01 Xumus; npodoeccop, A.H. (npodpeccop) Ynaxosuy H.A.

B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

HOpMaTuBHbIE NOKa3aTenn Ka4ecrtea Opr>Ka}OLLI,eVI cpenbl, KnacCbl TOKCUYHOCTU XUMNHECKINX
BEWeCTB, MEXaHN3M XMNYECKKNX NMpouecCoB, npoTekarwmnx B 6|/|ocq3epe N XUBbIX OpraHmn3mMax.

2. OONIXEH yMeTb:

CaMOCTOSITEeNIbHO NPOBOANTL OLEHKY aHTPOMOreHHOro 3arpsi3HEHUs NNaHeThbl B YCNOBUSIX
rno6anbHOro aKONOrMYeCcKoro Kpuanca u. pelwaTtb 3a4aqv No oxpaHe okpyxatolen cpeapl oT
XUMMNYECKOrO 3arpsi3HeHMsI.

3. 0ONXEeH BnageTb:

HaBblKaMn NNaHNPOBaHNS NCCNELOBAHUIA MO CHUXEHUIO 3KONOMMYECKOro pucka XMMmn4ecKkmnx
NPOV3BOACTB.

BnaneHvne ocHoBaMun Teopun (pyHOAMEHTaNbHbIX Pa3fenoB XMMumM (Npexae BCero HeopraHnyeckom
XUMUK U XuMum bruonornyeckux o6bekTos) (MK-2).

CnocobHOCTb NPUMEHSATb OCHOBHbIE 3aKOHbI XUMUW MPU 06CYXAEHUN NONYYEHHbIX PE3YNbTATOB, B
TOM YMCne C NpUBNEYEHNEM MHAPOPMALMOHHBIX 623 aaHHbIx (MK-3).

4. CTpyKkTypa 1 cogepxaHvue OUCLUNMUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 1 ceMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNIMHE/ MOAYNIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl 1 yacsl
Pasgen ayoMTOpHOM paboThbl,
Hep‘enﬂ UX TPYOO0EeMKOCTb TeKyLu.“e q)oprl
N .D.MI(\)’IL(I.)I;IJ‘I'IyILI;HbI/ CemecTp cemecTpa (B yacax) KOHTponst
n e|(I_MMI1pal(T|/|--|ec|(|/|eJ1a60paTopH|=|e
3aHATUS paboTbl

Tema 1. Beenenue.

NcTopusa opraHnsaunm

1 npoBeneHns

NPUPOAOOXPAaHHbIX

o NnUCbMeHHoe

MeponpuaTun, ovawHee
1. |Npobnembl oxpaHbl 1 1 2 0 0 sananne

6uocdepbl OT

XNMMNYECKOro

3arpsi3HeHus.

"nobanbHbli

3K0Nornyeckunn Kpunauc.
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Mporpamma ancumnnuHbl "Xumus B akonorum”; 04.03.01 Xumus; npodoeccop, A.H. (npodpeccop) Ynaxosuy H.A.

Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 2. ['eonoruyeckue
cchbepbl 3emnm
(nuTocdoepa,

2. [rnapocdepa, 1 2 2 0
aTMocdpepa). ['paHuLbI
brocgepbl.
OKOCUCTEMBDI.

Tema 3.
OKOTOKCUKAHTHI.
HopmatumeHble
3. |nokasaTtenu kayectsa 1 3 2 0 0
oKpy>Xatolern cpeabl.
Knaccbl TOKCUYHOCTH
XUMUNYECKNX BELECTB.

Tema 4. Taxenbie
TOKCUYHbIE MeTannbl.
Twnbl B3anMooencTeunia NMUCbMEHHOoEe

TSXEenblX MeTannos B JomaliHee
4, 1 4 2 0 0

opraHusme. TpaHcrnopT 3apaHne
MeTansoB B XMBYO
Knetky. [leToKCUKaHThbI
TSXEnbIX METannos.

Tema 5.
XnopopraHuyeckme
nectuumabl

5. [(nHCekTUumMabl, 1 5 2 0 0
repbuunibi,
nedponvaHTol).
WHTepakTuBHbIN onpoc.

Tema 6. JJNOKCUHbI 1
INOKCUMHOMNOO0OHbIE
BelwecTBa. Tokcuyeckmne
N PUINKO-XMMUYECKNE
CBOMNCTBA.
OTHOCUTENbHAS NMUCbMEHHOE
TOKCUYHOCTb JomaliHee
6. ONOKCUMHOMNOO0OHbIX 1 6 2 0 0 3afaHne
BewecTB. ICTOYHUKM
NONNXNTOPUPOBAHHbIX
OpraHn4eckmx
CcoelVHEeHN B
brocdoepe.

NMMCbMEHHOE
0 JomalHee
3adaHune

NMMCbMEHHOE
JomMallHee
3agaHune

NMMCbMEHHOE
JomMallHee
3agaHune

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "Xumus B akonorum”; 04.03.01 Xumus; npodoeccop, A.H. (npodpeccop) Ynaxosuy H.A.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie
paborbl

3aHATUA

Tema 7.
Monuuuknuyeckme
apomarumyeckme
yrneBoLopoabl.
CpaBHutenbHas
TOKCUYHOCTb.
NcTo4HUKIM
o0bpasoBaHns n
mMurpaums B buocdepe.

NMMCbMEHHOE
JomalHee
3adaHune

Tewma 8.
doccopopraHuyeckme
necTunpl
(MHCEeKTUUNAbI).
CoBpeMeHHble
npencrasneHns o
MexaHun3me
TOKCUYHOCTH.
PeaktnsaTtopsl
XONMHaCTEepasbl.

NMMCbMEHHOE
JomMallHee
3agaHune

Tema 9. Kpyrnbin cton
?COO0THOlLEHne
CTPYKTYpbl XMMmKata u
€ro TOKCM4YHOCTN?

NMACbMEHHOE
JomMallHee
3adaHune

10.

Tema 10. Xumusa
aTMocqoepbl.
AHTpOMOreHHble
oakTopbl 3arpsa3HeHns
aTMocqoepbl.
Aspo3sonbHas
cocTasnswowas
atMmocdoepbl. Cmor:
nepBUYHbIN
(?NOHOOHCKNIA?) 1
BTOPUYHbIA
(?noc-aHpxenecckumn?).

10

NMMCbMEHHOE
JomMallHee
3agaHune

11.

Tema 11. O30HHbIN
3aWnNTHbIA CNoWN.
O30HOBbIE ?0bIPbI?.
®dpeoHbl
(xnopdpTopyrnesonopot
Ponb MmeTaHa n gpyrux
reoreHHbIX ra3os.

A
=

11

NMMCbMEHHOE
JomMallHee
3adaHune

12.

Tema 12. [NapHukoBble
rasbl. Mx
OTHOCUTENbHbIN BKNag B
NapHWKOBbIN 3QOXPEKT.
3arps3HeHne
aTMocdepsbl
aBTOTPAHCMOPTOM ”
NPOMBbILWEHHBIMU
npeanpusaTUaIMNn.

12

NMMCbMEHHOE
JomMallHee
3agaHune

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaumoHHbin Homep 729116
CtpaHnua 6 n3 26.

o



Mporpamma ancumnnuHbl "Xumus B akonorum”; 04.03.01 Xumus; npodoeccop, A.H. (npodpeccop) Ynaxosuy H.A.

Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 13. lNpupona
napHUKOBOIro adpdpekTa
13.|n ero BnnsaHne Ha 1 13 2 0
N3MeHeHne KnmMmara
(Kpyrnblin cTon).

Tema 14.
PagvoHyknunabi.
OCHOBHblE NOHATMSA
panaunobuonorun.
PannodyBcTBUTENBHOCTH MUCbMEHHOE
XMBbIX OPraHn3MoB. nomauHee
EcTtectBeHHbI 3apaHve
pannaumoHHbIA ¢POH.
Ero reoreHHas
cocTasnsowas.
Kocmunyeckune nyyw.
NHTepakTuBHbIN onpoc

Tema 15.
AHTpOMOreHHble
NCTOYHUKMN
pafvoHYKNNOO0B.
15.|Pursnyecknin n 1 15 2 0
6uonornyeckunii
nepuoAabl nonypacnana
1 NOnyBblBEAEHNS
pafvoHYKNNOO0B.

Tema 16. Konnoksuym
?Mpobnema yTmnmaaumm
16.|paanoakTUBHbIX 1 1 16 2 0 0
XUMUYECKNX OTXO00B?

NMMCbMEHHOE
0 JomalHee
3adaHune

14.

0 TecTmpoBaHune

NMMCbMEHHOE
JomMallHee
3agaHune

Tema 17. Xumnyeckas
3KOonorns rugpocagepsl.
MNpecHas Bopa.
Buosogna. 3arpsasHeHune
17.\MMpoBoro okeaHa. 1 17 2 0 0 pecpepar
Tokcuyeckoe u
9BTpOMpytowee
3arpsisHeHue
rngpocaepsbl.

Tema 18. MeTabonmam
9KOTOKCUKaHTOB.
JeTtokcrkaums un KOHTPONbHAas
18.[neTanbHbI CUHTES. 1 18 2 0 0 paboTta
MNMpespaleHuns
XMMWUKATOB C y4acTueM
SH3/MOB.

Tema . UTorosas 1 0 0 0 3K3aMeH
doopma KOHTpoOns

Ntoro 36 0 0
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Mporpamma ancumnnuHbl "Xumus B akonorum”; 04.03.01 Xumus; npodoeccop, A.H. (npodpeccop) Ynaxosuy H.A.

4.2 CopepXxaHume ONCLUMIUHDI

Tema 1. BBepeHune. UcTopus opraHusauuvm u nposeneHusi NpMpoaooxpaHHbIX MEPONPUATUMA,
Mpobnembl oxpaHbl 6Moccepbl OT XMMUYECKOro 3arpsisHeHust. FnobanbHbIN 3KONOrMYecKumn
Kpu3uc.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Skonornyeckunin Kpnsmc. JlokanbHbil U rNobanbHbIR 3Konornyeckunin kpuamc. Pasnnums. OCHOBHble
KOMMOHEHTbI rNobanbHOro aKoNornyeckoro kpuauca. leonormyeckue cgoepbl NnaHeTbl: niMTocgepa,
rmopocdepa, atmocepa. O30HHLIA cnon. Ero ponb 1 xapaktepucTtuka. buocdepa. ['paHmubl
6uocdepbl. 'paHnLbl aToMocdhepbl 1 Tponocdepbl. B Bruocdepe ocylecTBnsieTcs HenpepbIBHbI
KPOroBOpPOT BELWECTB 1 SHEPrX, B KOTOPOM NPUHMMAIOT y4acTme 61UogounbHbIE 3N1EMEHTbI: BOLOPOL,
yrnepog, a3ot, Kucnopog, cepa. ATOMbl 3TUX SNEMEHTOB YOEPXMNBAIOTCS B KPYre XU3HN COTHU
MUNNOHOB neT. buomacca. XapakTtepucTtumka rugpocgepbl. Okpyxatowas cpena: buocgepa +
3emHas kopa. OnpegneneHune buocgepbl no 3.3toccy n B.M.BepHanckomy. MNoHsiTe Skonormm.
OKOCUCTEMbI: COBOKYMHOCTb XUBbIX M HEXMBbIX KOMMIOHEHTOB MPMPOAbl, HAXOAAWMXCS BO
B3avMoLencTemmn. brocgoepa ? ruraHTckas akocmcTema. 9KoCUCTeMa COCTOUT N3 ABYX
KOMMOHEHTOB: 6roueHo3 1 GruoTon.

Tema 2. N'eonornyeckue copepbl 3emnu (nuroccepa, rmapocdepa, armoccepa). N'paHuLbI
6uoccpepbl. IKOCUCTEMDI.

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

Oco060 onacHble 9KOTOKCMKAHTbI (CYynepakoTOKCMKAHTbI): XNop- 1 doocdopcoaepXalune nectmumibi,
nonvapomartmyeckme yrnesogopoLbl, NonMxnopupoBaHHble OUOKCUHbBI, HATPO3aMUHbI, TSXenble
MeTannbl, paanoHyknuabl. Ctoitkne opraHmnyeckue sarpsasHutenun (CO3). Knaccugoukaums
necTuUnOoB: repduumnabl, MHCEKTULMAbI, PKHrMUMObI, akapuumobl. @opMbl MPUMEHEHUS
necTUUMOoB: pacTBOPbl, CYyCrNeH3UN, aapo30/u, NeHbl, Mbiflb, MOPOLWOK, NACTbI, FPaHY/bl, KANcynbl.
Taxenble MeTannbl. Kakne Metannbl K HUM OTHOCATCS. TOKCUMYHbIE U 3CCEHLUMAbHbIE TSXenble
meTannbl. MUKpoanemeHTbl. Tunbl B3aNMOLENCTBUS TAXENbIX METaNIoB B opraHname: 1.
Xummnyeckas MmoancrkaLmsa TMoNbHbIX rpynn 6enkoB, HaNpUMep uncTemHa. Tak OencTByioT PTyThb,
CBUMHeL, KaaMuUiA N gpyrne KatuoHbl METanNoB, OTHOCSALWMUXCS K rprnne MArkux Kucnot no MNupcony. 2.
KaTtannanpylot okmcneHne aMMHOKMCNOTHBIX TUOJbHBIX Tpynn 6enkoB 40 61oNornyeck HeakTUBHbIX
AVCYNbGOUOOB (XPOM, MONMOLEH, TUTaH). 3. BolTecHeHne acceHumanbHbiX METANNOB 13
MeTannoconepXaumx KOMNIEeKCoB C NoTepeit nx Gonormyeckon akTMBHOCTU. LIMHK B
KapboaHrnapase BbITECHAETCS MOHaMU PTyTK 1 CBUHLA. B pe3ynbTtaTte npoucxoanT gesakTneauus
doepmeHTa. 4. OPADHEKT MUMUKPUN: KOMMIEKCHI METANNIOB C OPraHNYecKMMn nuraHgamm 6nmskm no
CBOWM pa3MepaM 1 OpyruMm xapakTepuctmkam K ?2006bl4HbIM? cybcTpaTaM U No3TOMy NOAMEHSIOT
aMUHOKNCNOTbI, FTOPMOHbI 1 HerlpoMeamaTtopbl. MetTunpTyTb UMUTUPYET, HAaNPUMEpP, METUOHWH,
KOTOpbI y4aCTBYeT B CUHTE3€ XONMHA W afpeHanuHa.

Tema 3. 9koToKCcUKaHTbl. HopmaTMBHbIE NOKa3aTenu Kayectsa okpyxatouien cpenbl. Knacchbl
TOKCMYHOCTU XMMUYECKUX BELLLeCTB.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

HopmatumsHble nokasaTtenn. Mepa TokcM4yHOCTK. JleTanbHble 003bl TOKCUHA, BPEMS MONYBbIBEOEHMS,
nokK, gcO, OOK. NAK n ocobeHHocTn ee oueHkn. B 3aBucrumMocT ot BennumHbl [N OK TOKCUKaHTbI
LeNnsT Ha Ype3Bbl4aHO ONacHbIE, BbICOKOOMACHbIE, YMEPEHHOOMACHbIE 1 ManoonacHble. K nepsol
rpynne OTHOCSTCS napbl PTyTW, 6eH3NupeH, KapboHUbI METaNNIOB, XPoMaTbl, oKcua kobanbTa 1 ap.
Bo BTOpY!tO rpynny BXxOASAT OKCUAbI a30Ta, CepHas KMcnoTa, cepoyrnepoa, xnop u ap. B tpetbio
rpynny BKAKOYEHbI ONOKCKI Cepbl, aLEeTOHUTPUN, AMOKCaH, AnxnopaTaH. K ManoonacHbIM OTHOCST
amMmunak, 6eH3urH, aueToH, MoHookcua yrnepoda. CpaBHUTENbHAS XapakTepuUCTMKa TOKCUYHOCTU
METaNN0opPraHNYeCknX COEANHEHNS N MUHEPANbHBIX COMEN TSXEeNbiXx MeTannoB. TpaHcnopT
MEeTannoB B XMBYIO KNeTKy. NIoHOGOpHbIe KaHanbl U NUNNOHbIE MEMOpPaHbI.

Tema 4. Taxenble TOKCUYHbIEe MeTannbl. TUNbl B3aUMO0EeUCTBUN TSXXENbIX MeTan/ioB B
opraHuame. TpaHCNOPT MeTaNNoB B XUBYIO K/eTKY. [LeTOKCUKaHTbl TAXEeNbIX MeTanoB.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):
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P1yTb. lNpupoaHbie n aHTpornoreHHble NCTOYHUKN. MnHepansl pTyTu: KNHOBAPb, MUBUHICTOHWT.
MpPUPOLHbIE NCTOYHMKMN EXEr04HO NOCTaBNAOT B BOAHbIE 06ekThl 0kosio 1300 T pTyTu. B
aTMocqoepy PTyTb MOCTyNaeT B pe3ynbTare gerasaumy 3eMHbIX Hegp 1 B popMe pasfinyHbiX
COeLIHEHWI B COCTaBe BYNIKAHMYECKOro 1 MOpPCKoro asposons (okono 3000 1/ron). AHTponoreHHas
amunccus B atMmocdoepbl coctaenset 4500 1/rof. AHTPOMOreHHbIe UCTOYHUKKU PTYTY (OTpacnu
NPOMBbILWNEHHOCTN, BbibpackliBatowme Hanbonbluee KOMYECTBO 3TOr0 TOKCMKaHTa). MNprmMeHeHne
PTYTHbIX COEAMHEHWIA B KA4ECTBE NeCTUUMOB (GoyHrnumaoB). MonosunHa BbIGPOCOB PTYyTH B
OKpY>XaloLLylo cpeny UMeloT NpUpoaHOe nNponucxoxaeHve. PTyTb Bcerga npucyTcTByeT B OpraHusme
yenoseka (0kono 10 mr). KOHUEHTpupyeTCcs B OCHOBHOM B MOYKax U nevyeHn. PTyTb B BOAHbIX
aKkocuctemax. Murpauusa ptytn. 3aBUCMMOCTb COoAepXaHusa pTyTy B Boge oT pH. Ponb konnongHbix
yactuy. HakonneHue pTyTn B OHHbIX OTNOXEHUsAX. MeTunuposaHme pTyTu: OTOXMMNYECKOE C
yyacTvem aueTara pTyTun, buoxmMmyeckoe MmetunkobanamMmHoM, kKatannuanpyemoe
MEeTUNTPaHcepasoi, XONMHOM, kaTanmampyemoe TpaHCMeTnnasoii. B peaynbTtaTte obpasyoTcs
rmapogobHas AUMETUNPTYTb U aMduduibHas MeTUNPTYTb. MeTunmpyowwmne areHTbl.
MeTtunkobanamuH. CTpoeHue (mopdrpuHononobHas cTpykTypa), oTanyme ot ButamMmHa B12.
KoadhdomumeHTbl BIOKOHLEHTPUPOBaHUS auMetunptyti (105) n noHHon ptytun (103).
BuomarHndpoukaums. Tpodgomyeckue uenu. [leTokcmkaums pTyTv B XuUBbIX OpraHu3max. BnusHmne Ha
OpraHu3M pTyTu: rNybokme N3MEHEHUS LEHTPANIbHON HEPBHO CUCTEMbI, HEKPO3bl, N3NC
(paspyLeHune) ceporo BelecTsa rofnoBHOro Mo3ra. buonocTynHble qopMbl pTyTuU. [pun yBennyeHmum
pH BoAabl 6UOOOCTYMHOCTb CHMXAETCS, Tak Kak pTyTb NEPEXOAMNT B HEPACTBOPUMbI i TMAPOKCUL.

Tema 5. XnopopraHmyeckme nectuumabl (MHCEKTULUAbI, repouumnabl, nedonnaHTbl).
MHTepakTUBHbLIN onpoc.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

CBuHeL 1 ero coeamHeHus. PacnpocTtpaHeHHOCTb B 3eMHol kope (K = 1.5.10-3 ). MuHepansb!: cypuk,
CBVHUOBbIe 6envna, CBMHLIOBbIA 6neck. AHTPOMOreHHbIE MCTOYHUKN: aKKyMYNsSTOpbl, kabenu,
XpycTanb, 3awmTa oT U3ny4yeHus, amanu, ctabunnaartopbl nnatmacc. B npvpoaHbl BOAbl €XeroaHo
noctynaet okono 600 TbiC.T cBMHLA, B atMocdepy a0 400 Toic.T. CBMHEL HakannIMBaeTCs B KOCTHOM
ckenete. 3aMeHseT Npu 9TOM KanbLMA. KPOMe TOro, CBMHLIOBbIA TOKCUKO3 NPUBOAMUT K NoTepe
namaTun, atepocknepody. B pacteHnsx (osowax) cogepxurcs 2-3 Mr/kr cenHua. CpeaHuin paumoH
yenoseka 0o 250 Mkr ceuHuUa. JeduumnT kanbuus, xenesa, Mean, MarHus yBenmymear cTeneHb
BCacCblBaHMS CBMHLA B KPOBb. [1oCcTynneHne cBuHUA B OpraHnam ¢ NUTbEBOW BOAOW cocTasnseT 5-10
% 0T nuwweBoro. OCHOBHOM UCTOYHMK CBMHLA B MMTLEBOM BoAE ? cnnas ANs COeaAnHeHUs Tpyo.
Xnop rngponuayetcs ¢ 06pasoBaHMEM CUNBHOrO OKUCUTENS aHMOHa okcoxnopara (1), KoTopbli
OKUCNSEeT CBUHEL, A0 CTENEHN OKUCNEHMS 2+ N NepeBOaNT BOLOPaCBOPUMbIE COEANHEHMNS
(xnopuapbi).

Tema 6. [LMOKCUHDbI U AMOKCUHONOAO0OHbIE Bew,ecTBa. TOKcuyeckme n ouanko-xmumMmyeckme
cBoncTBa. OTHOCUTENbHAas TOKCUYHOCTb AUOKCUHOMOA06HbIX BeLlecTB. MCTOUHMKMU
NONNXNOPMPOBaHHbIX OPraHUYEeCKMX coeauHeHun B bmocdepe.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
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Kagmuin n ero coegmHeHns. Knapk kagmmsa 2.10-5 %, T.e. Ha OBa nopsaka MeHbLUe, YEM Yy CBMHLUA.
ObpasyeT 3 MuHepanbl, HO He 0bpa3syeT PYAHbIA CKOMIEHWA (MECTOPOXOEHWNIA). DTN MUHEpPaNbI
BCTPEYatoTCs KakK CMyTHUKU B LIMHKOBbIX 1 MONUMETANNIMYECKUX pyaax, Hanpumep B copanepure.
ConepxuTcs Takxe B pocdraTHbIX 0Cago4HbIX nopogax. NpMpoaHbIMU UCTOYHUKaAMK Ons
aTMOCQoepbl CnyXar BblIBETpMBaHWE 1 BynkaHU3M. B rugpocdepy oH nonagaet B pesynbrare
3p03u1K 1 BblllenaymaHuns. B okucnuTenbHbIX YCNOBUSX MPUPOLHbIA Cynbdun KaaMus nepexoamnt
cynbat, 4To cnocobCcTBYET BOAHON MUrpaLMn. AHTPOMOreHHbIMM UCTOYHUKAMK SIBNSIKOTCS
MPON3BOLACTBA NPOTUBOKOPPO3NOHHBIX MOKPbITUIA, CTABMIN3ATOPOB NNAcTMacc, MMrMEeHTOB Ast
nnacTMacc 1 cTekna, 3NeKTPo4HbIX MaTepuanos ANS HUKeNb-KaaMUEBbIX akKyMynaTopos. [1pumecu
KaZMWsi BCTPEYalOTCS 1 B MUHEpanbHbIX yaobpeHusix. Kagmuii Bowen B 4ncno Hambonee onacHbIx
3arpsasHuTenein buocgepbl, HECMOTPS Ha CPaBHUTENbHO HEBbICOKOE Npoun3soacTeo (15000
TOHH/rof). OTO 0O BACHSIOT O4EHb BbICOKMM KYMYNSTUBHBIM KOIOPULIMEHTOM KaaMums Onst
opraHn3ma yenoseka. Bce coeanHeHns kagMmnsa He3aBMCUMO OT arperatHoro COCTOSAHUS TOKCUYHbI.
Tokcuyeckoe AeNCTBME CBS3aHO C MHIMOMpPOoBaHNeM 6enKoB, CoaepXallnx TMONbHbIE FPYMMbl.
SlBnsieTcs aHTaroHMCTOM LUMHKa, kobanbTa, ceneHa. B ero npucyTtcTeum Hapywaetcsi 0OMeH xenesa
n kanbums. Kagmnii anuMmnHupyeT n3 opraHuama Yepes 20-30 net. VI3 pacteHuii B Hanbonbluei
CTENeHn akKyMynmpyeT Conu KaaMms 13 noysbl Tabak (2 Mr/kr). B otanymne ot pTyTn Kagmuii B
MOPCKOI pblbe COAEPXUTCS B HE3HAYMTENbHBIX KONMYECTBaX NOCKONbKY B MOPCKOI BOAE
NPUCYTCTBYET B BMAE XNOPUAHBIX aHWOHHbIX KOMMEKCoB, BMOAO0CTYNHOCTL KOTOPbIX HEBENuKa. B
NOBEPXHOCTHbIX BOAaX KaaMuii obpasyeT KOMNIEKChl C PyNbBOKMCNOTAMU, BXOAUT B COCTaB
KcaHTaToB 1 AMTMokapbamaTtoB, KOTOPble CPaBHUTENBHO NErko npeononesatT bruonornyeckme
MeMOpaHbI.

Tema 7. Monuumknmyeckme apomatmyeckue yrnesonoponbl. CpaBHUTENbHAA TOKCUYHOCTD.
McTouHnkn obpasoBaHus u Murpaums B 6moccpepe.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

XnopopraHuyeckune coeanHeHms (XOC). LLnpoko ncrnonb3yoTcs B Ka4ecTse NectTuumaos
(MHcekTMumaoB). Nx npomaBoacTeo Havanocb B 1940-e roabl. K 1980-biM rogam 6bino
cuHTE3npoBaHo okono 1000 xnopopraHmyeckux nectmunaos (XOIT). MNonosnHa n3 HUX NPUXoANTCS
Ha nHcekTuumabl. Hanbonee wupoko npumeHsanucb OIT, rekcaxnopumkiorekcan,
rekcaxnopbeH3os, MeTokcmxnop, neHtaxnopdeHon. Cpean nedonmaHToB HanbonbLyo
n3BecTHOCTb nonyyunu 2,4-I0, n 2,4,5-T. MNoTteps ypoxas 6e3 XOI1 coctaBnsiet okono 60%.
NcTtouHmkammn XOIT ong opraHmama ssnatoTcs nuwesble npoaykTol (90%) n soaa (10%). XOrl
HakannMeBatTCs B XUPOBOWA TKaHWN. OHM OTHOCHATCS K CTOMKMM OpPraHnyYeCckuM 3arpsa3HnTensm
(CO3). ObnapatoT BbICOKO NEPCUCTEHTHOCTbIO. B AHTapkTnae Hakonunock Ao 3000 TonH OAOT.,
X0Ts K Hayany 1970-x ronoB ero npom3BoacTBo 66110 npekpauweHo B CLA, KaHagne,
Bennkobputanum, CkaHanHasckux ctpaHax. B CCCP npogonxanu npuMeHsTb A0 CepeanHbl
1980-x ronoB. HecMoTps Ha 310 NOTPebneHne B MUpe He cokpaTunock, Tak kak XOIN ucnonbayorcs
B JlatnHckon Amepuke, Adppuke n Asun. XOIT BAMAIOT HA UMMYHHYIO CUCTEMY, NPOSIBASIOT
KaHLeporeHHocTb. PacnpocTtpaHsioTcs bnarogaps murpaumm B atmocdpepe. Paspywernune XOI1 B
OKpyXarowen cpefe nNpoucxoamT no pasnmyHbiM MexaHnamam: 1. B noysax n AOHHbIX OTNOXEHMAX
MuKpobuonorunyeckn (buoxmmmyeckn). 2. B atmocgepe npoucxoamt abnotnyeckas LecTpykums nog
LeCTBMEM CBETA, T.e. ooToxmmmnyeckmn. Kpaive meaneHHo XOIN meTtabonmpytoT B opraHname. Yem
ONNHHee Tpodhunyeckas uenb, TEM Bbllle KOHLEHTPaUns TOKCMKaHTa B OpraHu3Me 4enoBeka.

Tema 8. PocchopopraHuueckme nectuumobl (MHcekTULMAObI). CoBpeMeHHble NpeacTaBieHust o
MeXxaHU3Me TOKCUYHOCTU. PeakTMBaTOpbl XOIMH3CTEpas3bl.

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):
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JunKCuHbI 1 poacTBEHHbIE coeamHeHns. K HUM OTHOCATCS NPOoOyKTbl HELLENIEBOro Ha3HaYEeHUS
NONMXNopMpoBaHHble ambeHsoanokcuHbl (MXOL), nonuxnoprpoBaHHble ambeHsodypaHbl (MXOAP)
1 NONNXnopupoBaHHbie BrudgpeHunbl (MXBP). XapakTepuayoTcs BbICOKON XMMUYECKOW
ycTom4mBoCTblo (pasnaratotcs npy 11000C. B npmucyTcTBUM NpUMECEn KUCIOT OOTOXMMMYECKMN
noagepratoT aexnopuposaHmio. OgHako npu YP-obnydyeHnm MoxeT Npomcxoantb obpasoBaHune
n3XOC MNXA0. ObnagatoT BbICOKOW NMMNOPUNBHOCTBIO, aare3neii K YacTuuam B3Becei u
MUKpoopraHuamoBs. bonee 90% MXO Haxoautcs B aTMocdepe B aacopbupoBaHHOM COCTOSIHUN.
ObnapatoT yCTOMYMBOCTbIO K TMAPONN3Y U MUKPOBMONOrMYecKoMy pasnoxXeHuto. Tokcuyeckoe
LeCTBME 3aBNCUT OT Ycna aTOMOB X/10pa U X NMONOXEHUS B CTPYKType Monekynbl. Hanbonee
TOKCuYeH 2,3,7,8-TXM. Tokcuyeckoe gencrteme pasnuyHblix KoHreHepos MNXO0O,MXOD v NXBED
BblpaXxatoT B eauHMLax nonyadodekTUBHON KOHLEHTpaUUN. SKOTOKCMKONOrNYECKYHO
XapakTepuUCTUKY BblpaXxarT B €ANHNLAX OMOKCMHOBOrO 3KBUBANEHTA.

Tema 9. Kpyrnbii cton ?CooTHOLLIEHME CTPYKTYpPbl XUMMKaTa U ero TOKCUYHOCTH?
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
Kpyrnbii cton

Tema 10. Xumua atMmoccpepbl. AHTpornoreHHble ¢pakTopbl 3arpsa3HeHuss atMmocdoepbl.
A3apo3sonbHas cocTasnsirowas atmocoepbl. CMOr: nepBrUYHbIN (?71IOHAO0HCKUIA?) U BTOPUYHDbIN
(?noc-aHpxenecckun?).

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

Hakonnexne anokcmHononoBHbix XOC B buocdepe. OHU He SBNSIOTCS LeneBbiMi NpoaykTamu, a
obpasyloTcs B BUAE NPUMECEN B Pa3/INMYHbIX TEXHONOrMYECKNX MPOLLeccax 1 Npu ropeHun
HekoTopbIx MaTepunanos. OCHOBHbLIMW aHTPOMOrEHHbIMU NCTOYHUKAMMN 3TUX KCEHOOMOTMKOB
asngoTca: 1. MNpeanpuatns xnopopraHMYeckoro cuHtesa. 2. Llenniono3Ho-6ymaxxHoe Nnpon3sBoacTBO
N NECOXMMMYECKAs MPOMBbIWNEHHOCTb. 3. MpeanpusaTus no CXuraHno 6bITOBbLIX U MPOMBbIWIEHHbIX
0TX040B. 4. ABTOTPAHCNOPT, NCNONb3ylowWwmin 6eH3nH ¢ fobaBkamun ranoreHyrnesoaopoaos.
MonuTokcnyHocTb anokcnHononobHeix XOC. Ux onutensHoe BO3AENCTBNE NPUBOONT K
OHKONOrnyecknm 3abonesaHnsm, NnoTepe MMMyHUTETA, FEHETUYECKUM nocneancTemnsaM. Komnnekc
LMNOKCUH - 6eNOK B3auMOAEeNCTByEeT C MOHOOKCUAA30M. B pe3ynbrate nameHseTcs MexaHuam
nencTBuns pepmeHTa, obpasytoTcsi cBo0OAHbIE paavKanbl, YTO CO34aEeT o4arn KaHLeporeHHoM
WNHTOKCUKaLNW.

Tema 11. O30HHbIN 3aLWUTHbIA cNol. O30HOBbIE ?AbIPbI?. PPEOHbDI
(xnopdpTopyrnesomoponbl). Ponb MetaHa U Apyrux reoreHHbIX ra3os.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Monunapomatunyeckne yrnesogoponbl (MAY). Mpynna MNAY 06beanHSET LeCcATKN BELWECTB, AN
KOTOPbIX XapakTePHO HanM4ne B CTPYKType Tpex 1 6onee KOHAEHCMPOBAHHbIX 6EH30/bHbBIX KONew,
MeHee TokcuyHbIMK [TAY gBnA0TCA aHTpaueH 1 oeHaHTPeH. BbiICOKOKaHLEepOreHHOM TOKCUYHOCTbIO
obnagnatot 6eH3nmpeH 1 anbeHsnmpeH. ctourmkm MAY: npouecchl CropaHns HeOTeNpPOL4yKTOB,
yrns, nepesa, Tabaka, Mycopa. Hanbonbwuin Bknag BHOCUT cropaHue yrns. bonbwas vactb MAY
YHOCWTCS Ha AanbHMe pacCcTosiHus B Buae aspolonei. Ancopbupytotcs MAY Ha yactuuax caxu.
Ins opraHnama yenoseka 0Co6EHHO ONacHbl a3P030/bHbIE HYAaCTMLbl C aACOPOUPOBaAHHBIM
6eHannpeHom (0.5-5.0 mkm). B atmocdpepe MAY TpaHchopMUpytoTCcs B NONNSAEPHBIE XMHOHbI NO4
LEeCTBMEM 030Ha, a TaKXe B HATPOBEH3NMPEHbI (MyTareHbl) Noa AEACTBMEM AMOKCMLA a30Ta.
KaHueporeHHoe neNncTBMe OCYIWECTBNSAETCS B peadynbTare ABYXCTYNeH4aToro MexaHmama,
BK/IOHAIOLWEro reHOTOKCUYECKYIO MHULMALMIO N aNUreHeTn4eckoe npoMoTuposaHune. MHuuuatopsbl
npw B3ammoaeictemm ¢ [JHK Bbi3biBatoT HeobpaTMble MyTaumn. MNpoMoTopbl AEACTBYIOT Yepes
anutenoHoe Bpemsi. OHM yCUnuBaroT AeNCTBUE MHMLMATOPA, a X COOCTBEHHOE BO3AENCTBME HA
OpraHu3M B Te4eHME HEKOTOPOro BPEMEH SBNSETCS 0O6paTMbIM.

Tema 12. NMapHuKoBbIe rasbl. UX oTHOCUTENbHbLIN BKNag, B NapHUKOBbIN 3docpeKkT. 3arpsisHeHne
aTMmocdpepbl aBTOTPAHCMNOPTOM U MPOMbILLIIEHHbIMU NPeanPUATUSIMU.

JNIeKLMOHHOoe 3aHsiTue (2 4aca(oB)):
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docopopraHmyeckmne coegnHeHuns (POC). NcnonbaytoTcs B kKadecTBe nectuumnos. OHM npuwnm
Ha cMeHy XOC, Tak kak MeHee yCToM4MBbI B OKpyXatouern cpege. LLnpoko npumeHsatoTcs
crnepyowme nectuumabl (MHCEKTUUMIbI): X10podooc, anxnogoc, metadoc, pocpamui, Tmogoc,
goo3anoH, kapbodooc 1 ap. B ocHoee mexaHnama perictens ®OC nexut nsbuparenbHoe
TOpMOXeHMe cbepMeHTa aueTunxonnHactepasbl (AXD), koTopas katanmanpyeTt rmaponna
Megunatopa HepBHOro Bo3byxaeHus auetunxonuHa (AX). B pesynbtate HapylwaeTcs nepenadya
HEepBHOro MMnynbca. PaccMoTpeHne cxembl rmgponnaa aueTunxonuHa c ydactnem AX3. dOC
6nokmpytoT AXD, B3aMMOAENCTBMS C 3CTEPA3HbIM LIeHTpoM. PocgopunmpoBaHHas AXD B oTanyme
OT aUeTUIMPOBaHHON He NOABEPraeTCs CaMonpon3BobHOMY rmaponuay. Peaktusatopbl AXO.
Ounnpokcumbl. Cxema peakTneBauum pocgropunmposaHHomn AX3.

Tema 13. MNMpupona napHMKoBOro achcpekra v ero BNUsiHME Ha U3MeHeHue Knumara (Kpyrnbiv
cron).

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Xumng atmocdepbl. OCHOBHbIE KOMMOHEHTbI, MPUCYTCTBYOWME B aTMOCEepPe MOXHO pasfnenntb Ha
3 rpynnbl (MOCTOSIHHbIE, MEPEMEHHbIE, CNyYaiHble). IBONIOLMSA aTtMOCIepbl: akkpeuuns seLectsa
MEXMNIaHEeTHOro NPOCTPAHCTBA, BYNIKaHW3M, XMMUYECKOe B3anMOLENCTBME ra3oB atMmocdepbl C
KOMNOHeHTaMu rugpocgoepbl 1 nuTocepsl, Auccoumaums Monekyn sosayxa nog snusHuem Y- n
KOCMMNYECKOro nuanyyeHuii, brioreHHble NpoLecChl B X1BOM BeLECTBE, aHTPOMNoreHHas
LEeSATENbHOCTb. AHTPOMOreHHbIE UCTOYHUKM (aBTOTPAHCMOPT, NPOMbIWAEHHOCTL). CocTas BbIOpOCOB.
A3po3onu (Mbinu, ObiMbl, TymaHbl). CMmor. MNepBuYHbIA (NMOHAOHCKWIA). BTOpUYHLIA (NOCaHAXENEBCKUA
nnu cpotoxmmmnyeckuin). PagnoakTmBHOCTb (€CTECTBEHHAS, aHTPOMNoOreHHas). EctectBeHHas
pPafnMoakTMBHOCTL OOyCnoBneHa AByMs (hakTopaMu: HaNMYMeEM B aTMOCHEpPe panoHa 1
BO3LENCTBNEM KOCMUYECKMX NydHer. VICTOYHUKM pafgoHa 1 ero NPOHNKHOBEHWE B Tponocgiepy v
atMocgepy. XapakTepucTmka KOCMUYECKMX nyyei (nepBryHble, BTOpMYHble). Obpa3oBaHve B
aTMocgoepe paanon3oTonos (TPUTKSA U pagunoyrnepona). ICTOYHUKM aHTPONOreHHowM
pagnoakTMBHOCTU. OCHOBHbIE paanoakTUBHbIE N30TONbI (YpaH, NAYyTOHWA, CTPOHLUNA, N0, Le3WH,
b6apwii, uepwuii).

Tema 14. PaguoHyknnabl. OCHOBHble NOHATUSA paguobuonornn. PagnodyyBCTBUTENIbHOCTb
XMBbIX OpraHu3moB. EcTecTBeHHbIV paguaunoHHbIN POH. Ero reoreHHasi coctaBnsoLlas.
KocMuuyeckue nyun. UHTepakTUBHbIN ONPOC

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

O30HHbI 3aLWNTHBIA CNoK. FBNSeTCS BepxXHel rpaHnuein bnocdepsl. Mpencrasnset coboit nneHky
13 MONekyn o30Ha TonwwuHo B 0.3 cM. MNornowaet onacHoe Ans BCEro XuBoro 6nonornyecku
akTuBHOE YP-nanyyeHune (onmHa BonHol 240 ? 260 HM). O30H Takxe nornowaet VK-nanyyeHune
3emnu, NpenaTcTBys ee oxnaxaeHuto. MakcmmanbHoe conepXaHme 030Ha B atMocdepe
HabnooaeTcs BECHOWN, a MMHMManbHOe 0ceHbto. O30HOBbIE AbIpbl (Y4aCTKM 030HOBOMO C/OS C
MOHMXEHHOW KOHLeHTpauunen). dpeoHoBas rmnotesa BO3HMKHOBEHUS 030HOBbIX Ablp. PPEOHbI
(xnopdbTOpyrnepoabl, KOTopblie NCMONb3YHOTCS B KAYECTBE XNaforeHoB, BCMEHNBaTenein nnacTmacc,
B @9P030/IbHbIX YyNaKoBKax 1 T.4.). PpeoHbl NoNafaloT B BEPXHIO YacTb aTMOcdepsbl, rae noa
LEeNCTBMEM CBETA paspywatoTcs ¢ obpa3oBaHmeM cBOb6OAHbIX aTOMOB xnopa. OavH atom xnopa
MOX3eT pa3pywuntb Ao 10 000 monekyn o3oHa. [lpyras runotesa nosBAEHNS 030HOBbIX AbIp
OCHOBaHa Ha B3auMOLENCTBUM 030HA C NOTOKaMU BOLOPOLA , METaHa M Ap. YrNeBoLOPOLOB,
nocTynarooLwmx B Tponocoepy Yepes pasnombl B 3eMHOM Kope. [ eorpadomyeckme KoopanmHaTtbl Takmx
pa3noMoB BNN3KN KoopaMHaTaM 030HOBLIX Oblp. B npobax ra3os BynkaHoB Kamyartku
naeHTndnumposaHo okono 100 opraHnyeckmnx coeamHeHn ¢ AnnMHon uenn Ao 12 yrnepoaHbix
aTomoB. Bcneacteme npekpatleHns npomM3BoacTsa (OPEOHOB B HACTOSLWEE BPEMS OTMEYaeTCs
CHMXEHME CKOPOCTM NpUpOCTa rnobanbHON KOHLEHTPALUUN YEThIPEXXNOPUCTOrO YrNepoaa,
xnopodoopma, adpropanxnopmeTtaHa. lNponcxoomT 3ameHa NpUMeHsSEMbIX (PPEOHOB Ha
NOTEHLMaNbLHO MEHee onacHble. Takue BewecTsa NMbo He coagepxar xnopa, MMbo paspywaioTcs B
HUXHUX cnosix atMocdpepbl. OaHakKo 3aMeHa 0QHUX PPEOHOB OPYrUMU, XOTS U CHUXAET OMacHOCTb
pa3pyLWweHns 030HOBOIO CNOSI, BEOET K MUBMEHEHWIO KNMMaTa, NOCKOMbKY (OPEOHbI-3aMEHNTENN B
OCHOBHOM SIBNISIKOTCS MAPHUKOBBIMY ra3amm.

Tema 15. AHTPONOreHHble UCTOYHUKU PaaoOHYKNNA0B. Pusnyeckun n 6monornyeckun
nepuoabl nonypacnana v nonyebiBeaeHUs paauoHyKINO0B.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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[MapHWKOBbIN 3OEKT ( COBMECTHbIN 3PdOEKT NPO3PaYHOCTM aTMOCAIEPHI A1 YaCTU NPUXOASLLEro
COJTHEYHOTO M3My4YEHNS 1 NOrNOLWEeHNs BONbWNHCTBA OTpaxaemMoro 3emMnei n3ny4eHns rnasHbIM
0bpa3om Monekynamu Bombl 1 Yrnekucnoro rasa). MNornoweHne aHeprm ot 3eMnim npoucxoonT B
OCHOBHOM B HUXXHUX CNOSX atMOCpepbl M YMEHbLUAETCS C POCTOM BbICOThI. B pesynbrarte HUXHMe
CNoW HarpesaroTCs, a BepxHMe oxnaxgatTcs. CUMTatoT, YTO HUXHSAS YacTb atMocdoepsl
Harpesaetcs npumepHo Ha 30 C npw yBeNUYEHUN KOHLLEHTpaLUUN YrnekmMcnoro ra3a BaBoe.
Yrnekucnbii ras aBnseTCcs caMbiM BaXHbIM MX aHTPOMOreHHbIX MapHUKOBbIX rasas (55 %). Opyrue
rasbl Takxe BHOCST CBOW BKnag: opeoHbl ? 23 %, metaH ? 15 %, okcmabl a3ota ? 6 %, 030H 1
cepHUCTBIN ra3d ? 1 %. 3TN undpbl He MONHOCTLIO XapakKTePU3YT TOT BKNa4, KOTOPbIX BHOCAT B
CyMMapHbI NapHUKOBbIA 3¢pdoekT pasnuyHble rasbl. /I3 pacyeta Mmonekyna Ha Monekyny MetaH B 21
pa3 6onee aPPEKTUBHO MOrNOWAET SHEPT IO U3NTYYEHNS, YHEM YINEKUCTIbIA a3, a HeKOTopble
dopeoHbl ? 6onee, 4eMm B 12 000 pas. MoXHO cumTath, 4TO 3TK rasbl SBNSAIOTCS CUHEPreTUYECKMI
goakTopamu B KpyroBopoTe yrnekucnoro raza. CnoxHonm sBnseTcs oueHka Bknaga B NapHUKOBbIN
adpdpekT 030Ha. O30H, 06pasyoWmMIACs U3 BbIXNOMHbLIX Fa30B aBTOMOOMIE BHOCUT HE3HAYNTENbHbIN
BKNag, T.K. CHoBa paspyLwaeTcsi. POTOXMMMUYECKN 06pa30BaHHbI 030H B BbICOKMX CIOSIX
Tponocdoepbl N3 BbIX/IOMHbIX FA30B CaMoieToB urpaeT 6onblee 3HaveHne. CTpaTocdepHblii 030H
6naronapsi NOrnoLWEeHNO SHEPrn B CTpatocoepe Bbi3blBaeT 3aMETHOE OXNaXAeHWe TPonocaepbl.
KoMnbloTepHble MOOENN BEPOSATHbIX UBMEHEHUI KNUMaTa B pesyfbTraTe YBelMYeHNs KOHUEHTpauum
YrNIEKUCNOro ra3a NnokasblBatoT, YTO IET B YMEPEHHbIX M BbICOKUX WMpPOTax CTaHOBUTCS Bonee
TennbiM, ¢ 6onee BnaxHolM1 3uMamn. [ pyrum noteHumanbHO BaXHbIM NOCNEACTBUEM rNoHanbHOro
noTtenneHust byaet NnoabeM ypoBHs Mopsi. o pacyeTam yaBOeHUE KONMYeCcTBa aTMOCEPHOrO
Yrnekucrnoro rasa Bbl30BeT noabemM ypoBHs Muposoro okeaHa Ha 0.5 M.

Tema 16. Konnokeuym ?lpobnema ytunusaumm pagmoakTMBHbIX U XMMUYECKUX OTXOA0B?
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Xumunyeckas akonorus rugpocgepbl. Xapakrepuctmka rugpocgoepsl. [189Tb TMNOB KOMMOHEHTOB
MOPCKOI BOAbI (QHWOHbI N KATUOHbI, BMOreHHbIE 3NIEMEHTbLI, PACTBOPUMbIE radbl, MUKPO3NEMEHTHI,
opraHuyeckue BelwecTtsa). B mopckoi Booe xnopnaos B 5 pas bonblue, 4em kapboHaTtos. B peyHoi
BoZe HaobopoT. MNoCTOAHCTBO CONEBOro COCTaBa MOPCKOM BOAbI ? OCHOBHAs 3aKOHOMEPHOCTb B
xmmmnn okeaHa. ConeHocTb okeaHa ( KOHUEeHTpauusa pacTBopeHHbIX conein). BaxHas
xapakTepucTnka Mopckor Boabl pH. PesynbTupytoume COOTHOWEHNS MEXAY PACTBOPEHHbIMU
MONEKynamMm 1 NoHamm NPUBOLSAT K hopMmpoBaHuto bydpepHoro pacteopa ¢ pH = 8.0 ? 8.5.
NokanbHble NpUYNHBI MOTYT NOHU3UTL PpH 00 6 nnn noBbicMTb 80 10. B nongpHbIX wupoTax
NPOMCX0AUT MOrNowWeHne XoNoAHbIMM BOAAMU YrNeKMUCnoro rasa, a B TpOnm4yeckunx u
SKBaTOpManbHbIX YrNeKUCblid ra3 CHOBA NepexoanT n3 Bodbl B aTMocdepy. MNapunanbHoe
NaBneHve yrnekncnoro rasa B Tponukax scerga sbiwe. buonornyeckas soga. Xveble cywectsa Ha
3emne n pacteHns cogepxart Boay Ao 80 % no macce. OcHoBHas macca Bofn buocoepbl
HEOOHOKPATHO NPOXOANT Yepes XMBble OpraHnambl (Metabonumam). [NoaTomy Bce Boabl Hriocdepbl
NPaKTUYECKUN SBNSIOTCS OMOrEHHBIMU.

Tema 17. Xumuueckas akonorusi rugpocdcepesl. NMpecHas soga. buosoaa. 3arpssisHeHue
MUPOBOro okeaHa. Tokcuyeckoe un aBTpodoupytoiee 3arpasHeHue rugpocadepbl.

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

MOHUTOPWHI OKpyXatowen cpeabl. 9TO KOMMNEKC MEPOMPUSATUIA NO ONPeaeneHnto CTeneHn
3arpsA3HEHHOCTN TEX UMM MHbBIX 3NEMEHTOB buocdpepbl. PasnnyaioT 4 BMaa MOHUTOPUHraA:
rnobanbHbIi, HAUVMOHANBHBIA, PErMoHanbHbIA, NoKanbHbln. Cry>X6bl MOHUTOPWHIA KOHTPONUPYOT
cooepxaHume B 06 bekTax OKpyXatowein cpefbl Hanbonee pacnpoCTpPaHEHHbIX 3arps3HNTENe
(Bnokcma n MOHOOKCKA yriepoaa, AMOKCUI cepbl, OKCKabl a30Ta, oocdpaTthl, TAXeNbie MeTansbl,
necTuumnabl, pagmoHyknuabl). OCHOBHbIMU METOOAMUN ONpeneneHns obwen 3arpsi3HEHHOCTH
cTouyHbIx Boa senstoTcs Mmetonbl XIMK n BIK. XIMK xapaktepuayet oblee cogepxaHne B Boae
BOCCTaHOBUTENEN, pearnpyowmx ¢ CUTbHbIMU OKUCUTENSMU. B kKayecTBe OKMCIUTENS UCNOSb3YIOT
amxpomar kanus. BonbWMHCTBO OpraHNYecKux BEeWECTB OKUCASATCSA npu aToM Ha 95-100 %
(ncknoYeHne cocTaBnsalT NupuanH, 6eHson, Tonyon). BINK (6uoxmmmnyeckoe notTpebneHune
Kncnopoga) ? aTo KonM4yecTBo kmucnopoaa, Tpebyemoe Ans OKUCNEHUS HAXOASINXCS B BOOE
OpraHn4yeckunx BewWwecTB B adPOOHbIX YCNA0BUSIX B PE3yNibTaTe NPOMCXOAAWMX B BOAE BMONOrmyeckmx
npoueccos. OKMCANTENbHbIA NPOLECC B 3TOM CNy4Yae OCyWeCTBASETCS 32 CHET MUKPOOPraHN3MOB,
MCNONb3YIOWMX OPraHN4yeckmne KOMMOHEHThI B kKadecTse nuwm. OnpeneneHne pacTBOPEHHOro
Kncnopona oCywecTsnsoT Metogom BuHknepa (nogometpus).
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Tema 18. MeTa60n113M 3KOTOKCUKAHTOB. [leToKCuKauus U netanbHbi cuHTe3. MpeBpaLleHus
XUMMUKATOB C y4acTUEM 3H3UMOB.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
KoHTponbHas pabota

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

CtpaHnua 14 n3 26.

Bupbl
Paspen Cemect Hepens | camoctositenbHoMn [Tpyno0eMKOCTb| g&%ﬂ:g;?:;gzg;
AuvcumnnuHbl pcemecrpa pabortbl (B yacax) 260TbI
CTyOEeHTOB P
Tema 1. BeeneHue.
VcTopusa opraHnsaunm
N NPoBeLEHNS
NPUPOL0OXPAHHbIX
MeponpuaTui, noaroToBka
. [Mpobnembl oxpaHsbl 1 1 AomaliHero 2 ggE:FL:JMH: ©
buocdepbl OT 3agaHuns
XUMNYECKOrO
3arpsi3HeHus.
nobanbHblit
9KONOrn4yeckuii Kpusuc.
Tema 2. 'eonornyeckue
cpepbl 3emnu
(nnTocdpepa, noaroToBka
. [rmaopocdepa, 1 2 |oomalwHero 2 ggxgﬁm"': ©
aTMocdpepa). ['paHuubl 3apaHug
6rocgepbl.
OKOCUCTEMBI.
Tema 3.
OKOTOKCMKAHTBI.
HopmatumeHble noaroToBka
. |[nokasartenun kayecTtea 1 3 JomallHero 2 ggzaaﬁmf ©
oKpy>xarouern cpeabl. 3apaHuns
Knaccbl TOKCMYHOCTU
XUMUYECKNX BELLECTB.
Tema 4. Taxenble
TOKCUYHblE MeTanbl.
Twvnbl B3anMOOencTBuin
TAXENbIX METANOB B 1 4 Egﬂgﬂggr'(g 5 nomallHee
" lopraHuame. TpaHcnopT 3ananms 3afaHve
MeTansioB B XUBYO
Knetky. [leToKCMKaHTbI
TAXENbIX METASIOB.
Tema 5.
XnopopraHuyeckue
nectuumabl noaroToBka
. |(MHCeKTNUNAObI, 1 5 |momalHero 2 ggg:ﬁ;:e
repbuunapl, 3agaHuns
neonnaHTbl).
VHTepakTuBHbIN onpoc.
PerncrpaumnoHHbIi Homep 729116 OAEKTPOHHEBEH
B0l VHUBEPCHTET

Al 1 CEMALMOHHD AHATVTAHECOAR CATTEMA K



Mporpamma ancumnnuHbl "Xumus B akonorum”; 04.03.01 Xumus; npodoeccop, A.H. (npodpeccop) Ynaxosuy H.A.

Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|

(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 6. JNOKCUHbI 1
IMNOKCUHOMOOODOHbIE
BellecTBa. Tokcnyeckme
N PU3NKO-XMMNYECKME
CBOINCTBA.
OTHOCUTENbHANA
TOKCWYHOCTb
ONOKCUHOMOO0OHbIX
BewecTB. IcTOYHMKM
NONNXNOPUPOBAHHbIX
OpraHn4eckmx
coeaVHEeHnn B
buocdepe.

noarotToBka
JomMallHero
3aaHns

JomMallHee
3anaHune

Tema 7.
Monuuwnknuyeckne
apomaTunyeckmne
yrneBoaopoabl.
CpaBHuTenbHas
TOKCMYHOCTb.
NcToYHmKM
0bpas3oBaHns n
MUrpaumsi B buocdoepe.

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne

Tema 8.
docpopopraHmyeckme
necTuumabl
(MHCEeKTUUMabI).
CoBpeMeHHble
npeLacTasneHus o
MexaHname
TOKCMYHOCTMW.
PeakTtusaTopbl
XONMH3CTEpPasbl.

noaroToBka
JomMallHero
3a4aHns

JomMallHee
3agaHune

Tema 9. Kpyrnbiin cton
?CooTHOlEHne
CTPYKTYpbl XuMmkKaTa un
€ero TOKCU4yHoCTN?

noarotToBka
JomallHero
3a0aHns

JomMallHee
3anaHne

10.

Tema 10. Xumus
aTMmocaqoepbil.
AHTpOMNOreHHble
pakTopbl 3arpsA3HeHns
aTMmocaqoepbil.
Aspo3onbHas
cocTasnsouas
atMmocaoepbl. Cmor:
NepBUYHbIA
(?NOHOOHCKNA?) 1
BTOPUYHbIN
(?noc-aHpXxenecckuin?).

10

noarotToeka
JomMallHero
3a4aHns

JomMallHee
3ajaHune

PernctpaumoHHbin Homep 729116
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

11.

Tema 11. O30HHbIN
3aWNTHbIA CNOWN.
O30HoBbIE ?abIPbI?.
dpeoHbl
(xnopdhTopyrnesonopot
Ponb meTtana n gpyrux
reoreHHbIX ra3os.

=

11

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHne

12.

Tema 12. [NapHukoBble
rasbl. Mx
OTHOCUTENbHbIN BKNag B
NapHUKOBbIA 3PAEKT.
3arpssHeHne
armocepbl
aBTOTPAHCMOPTOM 1
NPOMBbILWIEHHbIMA
npeanpusaTUAMN.

12

noarotToBka
JomalliHero
3a0aHns

JomallHee
3a0aHne

13.

Tema 13. MNpupona
NapHMKOBOro adpgoekTa
N ero BNusHMe Ha
N3MEHeHne Knumara
(Kpyrnbivi cTon).

13

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune

14.

Tema 14.
PagonoHyknugbi.
OCHOBHble MOHATUS
pagunobuonorun.
Pagwo4yyecTBNTENBHOCTH
XMBbIX OPraHn3moB.
EcTecTBEHHbIN
panvaunoHHbINA COOH.
Ero reoreHHas
cocTasnsowas.
KocmMuueckune nyyn.
VHTepakTuBHbIA Onpoc

14

noarotToBka
JomalliHero
3a0aHns

JomMallHee
3an0aHne

15.

Tema 15.
AHTpOMOreHHble
NCTOYHUKMN
pannoHYyKINLOB.
dursnyecknii n
61onornyeckunii
nepuoabl nonypacnaga
1 NONyBblBEAEHNS
pagvoHYyKINLOB.

15

NoAroToBka K
TECTUPOBAHNIO

TEeCTUPOBaHNe

16.

Tema 16. Konnoksnym
?MNpobnema yTnnnsaumm
PannOaKTBHbBIX U
XUMUYECKUX OTXOO0B?

16

noarotToBka
JomallHero
3a0aHns

JomMallHee
3anaHne

PernctpaumoHHbin Homep 729116
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Buabi
N Paspen Cemectp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTyOEeHTOB
Tema 17. XuMmnyeckas
akonorusg rugpocdepsl.
[MpecHas Boga.
BbuoBoga. 3arpsa3HeHue
17.|Mnposoro 0Ke2Ha. 1 17  [noAroToBKa K 2 pedpepar
Tokcunyeckoe n pecpepary
9BTpoOhumpytolee
3arpsas3HeHne
rngpocdepsbl.
Tema 18. MeTtabonnam
9KOTOKCUKAHTOB.
eTtokcnkaumns n NnoaroToBka K
18.{neTanbHbI CUHTES. 1 18 |[KOHTpONbHOM 2 KOIngOJ'IbHaH
MpeBpalleHns paboTte paborta
XUMUKATOB C y4acTUEM
9H31MOB.
Ntoro 36

5. O6pa3oBatenbHbie TEXHONMOrMU, BK/IIoYasi MHTepPaKTUBHble (pOpMbl 06yYeHuns
KOMMbIOTEPHbIE NPe3eHTauum nekuuni;

NHTEepaKTMBHbIA onpoc no pasgenam 1-4

NHTEepPaKTMBHbIN onpoc no pasanenam 10-13;

KOHTpONbHas paboTa 1;

KOHTponbHas paboTta 2;

- Kpyrnbii cton no pasgeny 9 "CooTHOWeEHNe CTPYKTYPbl XMMUKaTa u ero TOKCU4HocTn"

- KPYrnbliA CTON C NPUBNEYEHNEM BEAyLWMX CNEeLnanicToB B 06nacTy 9Konorum n METEOPONOrK No
pasneny 13 "lMpupona napHMKOBOro adodpekTa 1 ero BNnsHNe Ha U3MeHeHne knumara";

- KONNOKBUYM Mo pasaeny 16 "Mpobnema ytnansauum pagnoakTMBHbBIX M XMMUYECKMX OTXOL0B".

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue. cTopusi opraHM3auum u npoBeaeHUst NPUPOA0O0XPaHHbLIX MEPONPUATUN,
Mpo6nemMbl oxpaHbl 6uoccpepbl OT XMMUYECKOro 3arpsa3HeHust. Fnob6anbHbIA 3KONOrMYecKun
Kpu3uc.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

Ha30BnTE OCHOBHbIE rPYMNMbl MEPCUCTEHTHBIX OPraHNYeCKUX 3arpsa3HUTENen oKpyXxaroueln cpeapl.
KakoBbl OCHOBHbIE MCTOYHUKK 1 MYTW MUrPALNN OPraHNYeCcKnX 3arpsasHaowmx KOMMNOHEHTOB B
okpyxatouwen cpene?

Tema 2. N'eonornyeckue ccpepbl 3emnu (nutoccpepa, ruapocdepa, armoccepa). NpaHuubl
6uocdepbl. IKOCUCTEMBI.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

LaiiTe xapakTepucTnky NoHaTUiA buocdpepa n reoccpepa. BaanmHoe BnmsiHne reocopep. Hasosute
OCHOBHbIE 3N1IEMEHTbl 9KOCUCTEMBbI.

Tema 3. 9koToKkcuKaHTbl. HopmaTMBHbIe NoKa3aTenu KauyecTBa oKpyxatowien cpegbl. Knaccbl
TOKCUYHOCTU XMMUYECKUX BELLLEeCTB.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:
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Knaccbl TOKCMYHOCTU XMMUYECKUX BELLECTB. HOpMaTI/IBHbIe nokasartenn Ka4ecTtBa Opr)Ka}OLLI,e|7|
cpenbl. CoBMeCTHOE BO30€eCTBNE 3KOTOKCUKAHTOB.

Tema 4. Taxenble TOKCUYHbIe MeTa/Nbl. TUMbl B3aUMOAENCTBUNA TAXENbIX MeTal1oB B
opraHuame. TpchnopT MeTa/l1oB B XUBYIO KJ/1eTKY. JeTOKCUKaHTbI TAXEeNbIX MeTannos.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Twvnbl B3aMMOLENCTBUIA TAXENbIX METANNOB B OpraHname. buotpaHcgopmaums Tsaxenbix METannos,
NPMBOASLLASA K MHTOKCMKALMMN U OETOKCHKALUM TSXENbIX METANNOB.

Tema 5. XnopopraHmyeckme nectuumabl (MHCEKTULUAbI, repouumnobl, nedonnaHTbl).
MHTepakTMBHbINA OnNpoc.

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

MCTOYHMKM NONNXNOPUPOBaHHbBIX OpraHnYeckux coeamHennin B buocopepe. Neo- n
6uoTpaHcopMaums NONNXIOPMPOBAHHBLIX OPraHNYECKNX COeanHEHWA. [lainTe xapakTepnucTuky
XNOPOPraHNYeCKUM COEONHEHNSM KaK CynepaKoTOKCUKAHTaM.

Tema 6. LMOKCUHbI U AMOKCMHOMNOO00HbIE BewwecTBa. Tokcuueckme n hnanko-xmmmyeckue
cBomncTBa. OTHOCUTENbHAas TOKCUYHOCTb AMOKCUHOMOAO00HbIX Bew,ecTB. MICTOUHUKM
NONMXNIOPUPOBaHHbIX OpraHMYeckux coeguHeHnn B buoccpepe.

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

Tokcnyeckne n PU3NKO-XMMNUYECKMNE CBONCTBA ONOKCUHOB U ANOKCUHOMOA0OHbIX BEWECTB.
OTHOCUTENbHAs TOKCMYHOCTb ANOKCUHOMOA0OHbIX BEWECTB.

Tema 7. Monuuuknnmyeckme apomaTnyeckme yrnesoaoponbl. CpaBHUTENbHasA TOKCUYHOCTbD.
UcTouHnkm o6pa3oBaHus U murpauus B 6uocdoepe.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

TpaHctopmaums NONNUUKINYECKUX apoMaTnyeckux yrnesoaopoanos nog BANSHUEM 030Ha.
NcTouHnkn 0bpa3oBaHms NONMLMKIMYECKMX apoMaTnyeckmx yrnesonoponos. OcobeHHOCTH
9NEKTPOHHOM CTPYKTYPbl U KaHLLepOoreHHas akTUBHOCTb MONULIMKIINYECKUX apoMaTnyecKmx
yrneso4opoLaoB.

Tema 8. PochopopraHuyeckme nectmuuabl (MHceKTULMAbI). CoBpeMeHHble npencTaB/ieHUs o
MeXxaHM3Me TOKCUYHOCTU. PeakTMBaTOpbl XONIMHACTEpPa3bl.

JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

docdhopopraHnyeckme ToKCUKaHTbl PocopopraHnyeckne NnectTuuMabl. Vix npyHuunmansHoe
OT/IYME OT XNOPOPraHNYeckmx NecTnumooB. Noyemy onacHo COBMECTHOE 3arpsis3HeHne brocgepbl
necTvunoamMmn n TSXenbiMm Metaniamm?

Tema 9. Kpyrnbin cron ?CoOTHOLLUEHUE CTPYKTYpbl XMMUKaTa U ero TOKCU4HOCTUN?
LoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

CooTHoweHne CTPYKTYpPbl XMMMKaTa " ero TOKCU4HOCTI. Hante noHsaTMe ToKCMYHOCTU. OCHOBHbIE
Mepbl TOKCUHHOCTN. Cnocobbl onpeneneHnda Mep TOKCU4YHOCTHU

Tema 10. Xumua atMmoccpepbl. AHTpornoreHHble ¢pakTopbl 3arpss3HeHusl atMocdoepbl.
A3apo3sonbHas coctasnsoLwLas atmocdepbl. CMor: nepBUYHbIA (?7TOHOOHCKUA?) U BTOPUYHbBIN
(?noc-aHpXxenecckun?).

JoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:
Ha30BMTe OCHOBHbIE rPYNMbl NEPCUCTEHTHBIX OPraHMYeCKUX 3arpa3HUTenen okpyxarouen cpeapl.
KakoBbl OCHOBHbIE MCTOYHWUKU 1 MYTU MUrPaLUN OPraHNnYeCcKuX 3arpsasHaiowmx KOMANOHEHTOB B
okpyxatouwen cpene?

Tema 11. O30HHbIN 3aLWUTHBIA cnol. O30HOBbIE ?AbIpbI?. PPEOoHbI
(xnopdpTopyrnesonoponbl). Ponb MmetaHa U Apyrux reoreHHbIX ra3os.

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Ha3oBuUTE OCHOBHbIE MapPHMKOBbIE Fa3dbl 1 UX BK/a4 B COBPEMEHHbIV NapHUKOBbIA a¢pdoeKT
atmocgoepbl 3emnu. Kakne ectecTBeHHble NPOLECCHI BAUAIOT HA COAEPXaHNEe 030Ha B
ctpartocoepe? MNMoyeMy MakcManbHOe 3Ha4YeEHME COLEePXaHNs 030Ha B cTpatocdepe HabnonaeTcs
HaA BbICOKMMU WMpOTamMm B 060MX NonyWwapusx, a He Hag 9KBaTopoM?

Tema 12. NMapHuKoBbIe ra3bl. UX oTHOCUTENbHbLIN BKAag, B NapHUKOBbIA 3docpeKkT. 3arpsisHeHne
aTmoccdpepbl aBTOTPAHCMOPTOM U NMPOMbILLZIEHHBIMU NPeanpPUATUSIMUA.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

Ha3oBuTe OCHOBHbIE MAPHUKOBbIE ra3bl N NX BKNAa4 B COBPEMEHHbIV MapHUKOBbLIA ag0deKT
aTMocdoepbl 3emnu.

Tema 13. Npupona napHukoBoro adochekra v ero BNsiHUE Ha U3MeHeHue KnuMara (Kpyrnbin
cTon).

LoMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

LanTte onpeneneHne napHMKOBOro adpgoekta. HazosnTe NpuymHbl, Bbi3blBatoWwmne NapHNKOBBIN
appekT. [Nepeyncnnte 0OCHOBHbIE "MapHMKOBbIE" rasdbl, MPUPOLHbIE N aHTPOMOreHHbIe PakTopbl,
onpepensowmne nx cogepxaHne B atMocqgepe.

Tema 14. PaguoHyknuabl. OCHOBHbIE NOHATUA paguobuonorun. PanmouyBCcTBUTENBHOCTD
XUBbIX opraHn3MoB. EcTecTBeHHbIN paanaunoHHbIn POH. Ero reoreHHasi coctaBnsioL,as.
KocMmuueckue nyuun. UHTepakTMBHbIN ONpoOC

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

Jainte onpeneneHne n Ha30BUTE €ANHNLbI UIBMEPEHMNS NOMNOWEHHON, SKCMNO3ULWNOHHON U
9KBMBANIEHTHOWN 003bl PAANOAKTUBHOIO U3Ny4eHMs. Ha3oBMTE OCHOBHbIE GDakTopPbl, onpeaenstowmne
BEIMYNHY €CTECTBEHHOrO paamaumoHHOro poHa. Oxapaktepusynte ponb NpeanpuaTuin
TENNO3HEPreTUKN B 3arpa3HeHnn OKpyXaroLwein Yenoseka cpelbl pagnoHyknnoamu.

Tema 15. AHTPONOreHHblie UCTOYHUKN PaaVNOHYKANA0B. dnsanyeckum n 6uonormyeckumn
nepuoabl nonypacnana v nonyebiBeAeHUs paguoHYKNIUOO0B.

TecTnpoBaHune , npmMepHbIe BOMPOCHI:

KakoBbl OCHOBHbIE NMyTW MOCTYMNIEHUS B OKPYXatoLWyo cpely PaanoHyKIMAoB OT aTOMHbIX
9NEeKTPOCTaHUMA B ycnoBmsx 6esaBapuinHon paboTbl?

Tema 16. Konnokeuym ?lMpobnema ytunusaumm pagmoakTMBHbIX U XMMUYECKUX OTXOA0B?
JIoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

Has3oBuTe OCHOBHbIE (DaKTOPbI, ONpPeaensowme BENNYNHY eCTECTBEHHOMO paanaLnoHHOro ooHa.
OxapakTepuayiite posb NPeanpuUsaTUiA TENTOSHEPreTUKMN B 3arpPsS3HEHNN OKpYyXatolwel Yenoseka
cpelbl pagnoHyKnnaamu.

Tema 17. XuMuueckas akonorus rugpocdepsl. lNpecHas soga. Buosopa. 3arpsizHeHue
MMpPOBOro okeaHa. Tokcuyeckoe u aBTpodpupyloLee sarpsisaHeHne ruapocdepsbl.

pedoepart , NPUMEpPHbIE TEMbI:

Kak Bnuget Ha 6VIO,EI,OCTyI'IHOCTb AdTOMOB TAXeJbIX METANI0B NMPUCYTCTBMNE B BOAE N'YMYCOBbIX
coenHeHunin? Hasosunte broxmmmnyeckme MEeXaHn3Mbl, 3allnaroline Xmeble OpraHM3mbl (paCTeva "
)KI/IBOTHbIe) OT TOKCMYECKOro OenCcTBMA aTOMOB TAXeNbIX METannos.

Tema 18. MeTa60n11M3M 3KOTOKCUKAHTOB. [leToKCMKaLus U netanbHbi cuHTe3. MpeBpaLleHus
XUMMUKATOB C y4acTUeM 3H3UMOB.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Yto Takoe netanbHbili cMHTE3? MNprMepbl MeTabonmama 6e3 3arpsisHeHust okpyxatouein cpenbl. OT
Yero 3aBUCUT YCTONYMBOCTb FMAPOOMOHTOB K 9KOTOKCMKaHTaM (nectuumnaam)? MNoyemy onacHo
COBMECTHOE 3arpsiaHeHne bruocapepbl necTuumaamm n Tsaxenoimm metannamm? B yem
NpUHLMNMANbHOE pasnuyme MaTtepuanbHON U oyHKUNOHaNbHOM Kymynsaumn? MNpuseonTte npuMepsl
aaOuTUBHOIO OENCTBUS 9KOTOKCUKAHTOB.

Tema . UToroeasi popma KOHTpons

MprMepHble BONPOCHI K 9K3aMeHY:
MNpvMepbl TECTOBbIX 3a4aHunii no Temam 1-4

1. BuoHakonneHue - aTo:

A. CymmapHbIi 3d0doekT BriomMarHngoukaumm n 6UOKOHLEHTPUPOBAHNS.
b. MNocTtynneHne B opraHn3m XMMMKaTOB U3 OKpYyXatowwen cpeabl.

B. lNocTynneHve B opraHn3m XMMmnkaToB C MuLLei.

I". MocTtynneHne B opraHn3m TOKCMKAHTOB MO TPOPUYECKUM LLENsiM.

2. [lepCUCTEHTHbIMM Ha3blBAKOT 9KOTOKCUKAHTbI:
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A. Obnanatolwme BbICOKOM XMMUYECKOW YCTONYMBOCTbHO.

B. BbicTpo pasnaratowmecs B okpyxatouei cpege, Ho obpasytolwme HoBble bonee ycTon4mnsble
NpPOOYyKThbI.

B. AHTPONOreHHOro NPOUCXOXAEHUS.

I". MpoaykTbl aBMOTMYECKUX NPOLIECCOB.

MNpumepbl TecToBbIX 3aaaHWi no temam 10-13

1.Ykaxute uenesble NPoayKTbl XMMUYECKOrO NPON3BOACTBA:
A. MonuxnopupoBaHHble ANOEH30AMOKCUHDI.

B. Xnopodoc.

B. LinHeb.

I". BeanupeH.

2. Kakve 13 BewecTB 0THOCATCS K repbuumoam?
A. 2,3,7,8-TeTpaxnopanbeH30010KCHH.

b. 2,4-lnxnopceHokcnykcycHas kucnora.

B. 4,4-[nxnopandeHnnTpuxnopMeTuiMeTaH.

I. 2,4,5-TpuxnopdeHoKcnyKcycHasa Kucnora.

MpuMepbl BUNETOB ANst KOHTPObHOM PaboThl 1
Bunetr ¢ 1

1. Buocdepa

2. MexaHn3M BNMSHMS Ha XUBblE OpraHn3mbl T4XenNbIX METANOB nepemeH0|7| BANEeHTHOCTU
3. dochopopraHnyeckmne TOKCUKaHTbI

4. Hanucatb NpoayKT npespalleHms neHtaxnopgeHona 0

5. Kakne opraHuyeckune 3arpsisHutenm buocgepbl Ha3bIBalOTCS NEPCUCTEHTHBIMA?

Buner €2

1. doToxmmmnyeckoe pasnoxeHue auetarta ptytu ().

2. NedponuaHTol. [prBecTn npumepsl.

3. ObpaszoBaHve TpUTKSA 1 paguoyrnepona.

4. Hanmucatb cxeMy npeBpalleHuii B CUCTEME: aLieTUNMPoBaHHas XonnHacTepasa + soga [l
5. CvHepreTnkn gMOKCUHOB.

Buner €3

1.Jlntocepa.

2./IHrmbunTopbl XONMH3CTEPA3bI.
3.Cepocoaepxalmne pyHrmumnabl.

4 NHcekTnumnabl.

5.BbicokoonacHble BeuwecTsa. Npumepst. MOK.

Bunet ¢4

1. Hanbonee pacnpocTpaHeHHble 3arps3HUTENN.

2.Hanucatb nponyKkT B3anMonenctens Hg2+ ¢ umctenHom.
3.BbeH3nunpeH. CtpoeHue. K kakoMy TuUny TOKCUKAHTOB OTHOCUTCS.
4.epbuumnapl.

5.PeakTuBatopbl XONMHACTEPA3bI.

Mpumepbl BUNETOB AN KOHTPOJILHON paboTbl 2

bunet &1
1.[lapHWKOBbIN 3PEKT.
2.Aspo3onun. YeM oHM onacHbI?
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3.MloHOOopHbIE KaHanbl.
4.Kakue npoaykTbl obpasytotcsi: CH3[RCo] + Hg2+ I
5.MatepunanbHas kymynauus. lNpumepsbi.

buner €2

1.BTOpMYHbIE KOCMMYECKME NYYMN.

2.['eoreHHas cocTtasnsolwas eCTeCTBEHHOro paamaunoHHoOro ooHa..
3.POTOXUMNYECKNIA CMOT ..

4 .Kakas oKMCnmTenbHO-BOCCTAHOBUTENbHAS peakuns ncrnonbdyetcs B metone XMK?
5.®yHKUMOHaNbHAs KyMynsuus.

Bunet €3

1.0O30HOBbI 3ALWMNTHbIA CNOWN.

2./\CTO4HMKIN NOCTYNNEHNS TOKCUKAHTOB B aTMocepy.

3.Meawnartop nepenayn HEPBHOrro UMNysnbca.

4.Kakune TOKCMKaHTbI MPOHMKAIOT B XMBYIO KNETKY Yepe3 NunuaHyto membpany?
5.Hanncatb chopmyny aTuneHbucomTnokapbammHaTa umHka. Llenesoe Ha3HaveHume.

bunet 4

1.Oeictene cTpoHUMA-90 Ha opraHnam.
2.IMpuBecTn NnpumMepbl NUMOGUIbHBIX TOKCUKAHTOB.
3.41o Takoe MAK?

4. YeM onacHbl NeTy4ne opraHnyeckne coeqmHeHns, cogepxauwmecs B 6eH3nMHe 1 NpoayKTax ero
cropaHua?.

5.0onucats 2 NO + 2 02 + CH4 [I

Tokcryeckne CBOMCTBA NPOAYKTOB peakLmu.

KOHTpOnbHbIE BONPOCHI K KONMOKBUYMY

1. [ainTe onpeneneHne n Ha30BUTE €ANHNLbI UIBMEPEHMNS NOMNOWEHHON, SKCMO3ULNOHHON 1
9KBMBANIEHTHOM 003bl PAOV0OAKTUBHOIO U3Ny4YeHuUs.

2. Ha3oBunTe OCHOBHbIE (0aKTOPbI, ONPeaensaowme BENNYNHY €CTECTBEHHOMO paanaLnoHHOro ooHa.

3. OxapakTepuayiiTe ponb NPeanpPUATUIA TENNOSHEPTETHKMN B 3arpsiBHEHUN OKPY>Xatolel YenoBeka
cpenbl paanoHyKNMoaMu.

4. MNprBeaomnTe NpMepbl PpaanoakTUBHOIO 3arps3HeHNst OT MPOMbIWNEHHbIX NPeanpUaTHiA
HesiIoepHOro KoMnaekca.

5. KakoBbl OCHOBHbIE MyTW NOCTYMNIEHNS B OKPYXXAIOLWYH0 Cpely paanoHyKINO0B OT aTOMHbIX
3NeKTPOCTaHLUMIA B ycnoBusx 6e3aBapuiiHoi paboTbl?

6. B 4yem 3akntoyaeTcs cogepxxaHme COBPEMEHHO KOHLENUMN obpalleHns ¢ paanoakTUBHbIMA
oTxopamun?

7. Kakme cnocobbl M30nsumMmn panmoakT1BHbIX OTXOL0B NPUMEHSIIOTCS Ceilvac 1 npennaraiTcs K
NCMONb30BaHNIO B Oy nyuem?

8. OnnwunTe B 06WKMX YepTax NoBeAEHNE B FEOXMMUYECKUX MpoLEeccax N30ToMnoB CTPOHLUMSA-90 u
uesna-137.

9. Yto Takoe "ropsuyve yactuupl" ?

10. Kakvnm npeBpalleHnsM NoaBepratoTcs OCHOBHbIE [03000pasytolme paanoHyknnapl, Boinaewme
Ha MOBEPXHOCTb B COCTaBe Takux YacTuy npu asapum Ha YADC?

KoHTponbHble BOMPOCHI K CAMOCTOATENBHO paboTe CTyAeHTOB

1. HazoBuTe TNMYHbIE KCGHO6VIOTI/IKVI, BXOoAsilne B rpynny t4>kenbiX METANINOB.

2. OxapakTepuayiiTe pasfMyHble MUrPaLMOHHbIE (POPMbI C TOYKM 3peHUst BOAOCTYMHOCT aTOMOB
TSAXENbIX METANOB.

3. HazoBmnTE OCHOBHbIE rpyMnbl MEPCUCTEHTHBIX OPraHNYECKMX 3arps3HUTENEN OKpYXatowwei cpeabl.
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4. KakoBbl OCHOBHbIE UCTOYHUKWN U NYTW MATPALUN OPraHNYeCcKmX 3arpsi3HAIOWMX KOMMIOHEHTOB B
okpyxatouwen cpene?

5. Yto Takoe akonoruyeckas MarHmgpukauma?
6. CoeMHEeHNS Kaknx METanNoB CnocobHbl MPOSIBNATL 3IEKT MUMUKPUN?

7. Kak BnmsieT Ha 61Mo0CTYNHOCTb aTOMOB TSIXKENbIX METANIOB MPUCYTCTBUE B BOLE M'YMYCOBbIX
coeanHeHun?

8. HazoBuTe BrmoxnmMmyeckme MEXaHN3MbI, 3aLUILAIOLLME XMBbIE OPraHU3Mbl (PaCTEHNS 1
XWBOTHbIE) OT TOKCUMYECKOrO LEACTBUS aTOMOB TSXENbIX METANNOB.

9. Kak npenoTtBpaTnTb HaKoMneHue pTyTm B Bogoemax?

10. NoyeMy KaoMuii B OTNIMYME OT PTYTU COAEPXMTCA B MOPCKOM pbibe B HE3HAYUTENBHbBIX
KonnyecTeax?

11. OcobeHHOCTM paspyLEHNS XNOPOPraHNYeCKUX COeAMHEHNIA B NOYBaX 1 aTMOCAepE.
12. HazoBute NpoaykTbl ynbTpagunoneToBoro obny4yeHns neHTaxnopgeHona.

13. Kakume onacHble npuMecu cogepxar repbuumibl Ha OCHOBE 2, 4 - ANXNOPGEHOKCNYKCYCHOM
KNCNoTbI?

14. CnHepreTnkn UOKCUHOB.

15. TpaHcdopmaums NOANLUKINYECKUX apoMaTMyeCckmx yrnesoaopoaoB nog BAUSHUEM O30Ha.
16. HazoBnTe reHOTOKCNYEeCKNe NHNLUMATOPbI KaHLEPOreHHOro OencTeuns.

17. Ponb xonuHacTepasbl B MEXaHU3ME rnepenaym HePBHOMO MMIMyNbCa.

18. OTHOWeEHME K rnaponnady gochopnnInpoBaHHO XONMHICTEPa3bl.

19. HasoBuTe Meamnatop nepenavyv HEPBHOro UMMysbca.

20. HazoBnTe OCHOBHblE NApPHUKOBbIE rasbl U UX BKNaL B COBPEMEHHbIA NAaPHUKOBbIA adpdpekT
aTMocdoepbl 3emnu.

21. Kakue ectecTBeHHble NPOLECCH BIUSIOT Ha coaepXaHue 030Ha B cTpatocdepe?

22. MovyeMy MakcuManbHoe 3HayeHve coepXaHusi 030Ha B cTpatocdpepe HabnoaaeTcs Hag
BbICOKVMM WMPOTaMM B 060MX NONylapusx, a He Hal 9KBaTopoM?

23. YKaxuTe npuymnHbl paspyleHns cTpaTtocqepHoro 03oHa.
24. Ponb aBTOTpPAHCMNOPTA B 3arpsa3HeHnn brocgepb..

25. Ha3oBMTe OCHOBHblE (DaKTOPbI, ONpenensowme BeIM4mHy eCTeCTBEHHOro paamaunoHHOro
poHa.

26. OxapaktepusyinTte Bknag pagoHa-222 B oopMmMpoBaHMe pagnaunoHHoOro gooHa.
27. KakoBbl rnaBHble MCTOYHMKM pafoHa-222 B BO34yXe XMWIblX MOMELWEHNA?

28. B yem 3akno4aeTcs conepXxaHne COBPEMEHHON KOHLEeNUun obpalleHms ¢ paanoakTBHbIMU
oTxogamun?

29. Ha30BMTE OCHOBHbIE KMCNOTOOOPA3YOWME KOMMOHEHTbI, CHXAatoWMe BOAOPOAHbIA nokasartenb
aTtMocpepHbIX 0OCaaKOB.

30. Mpr4rHbI BTOPUYHOIO aHTPOMOreHHOro 3arpa3HeHns rnapocageps.

31. HazoBunTe OCHOBHblE (DOPMbI COEAVHEHUI yrnepoaa B rmapocdepe u UX UCTOHHUKMW.

32. KakoBbl rnaBHble NPUYMHbI 9BTPONPOBAHMS 03EP, BOAOXPAHWNLL U NPUBPEXHbIX paioHOB
mopein?

33. OT Yero 3aBUCUT NPOHMKAOLWAs CNOCOOHOCTb MONEKYN 3KOTOKCMKaHTa?

34. Yto Takoe "netanbHbl CUHTE3"?

35. MNpumepbl MeTabonnama 6e3 3arpsa3HeHns oOKpyXatowwel cpebl.

36. OT Yero 3aBMCUT YCTONYMBOCTb r’MAPOOMOHTOB K 9KOTOKCMKAHTaM (nectuumnnam)?

37. lMoyeMy onacHO COBMECTHOE 3arpsa3HeHme buoctepbl NecTMUMoamMmn 1 TSXenbiM1M MetTannamm?
38. B 4yeM npuHuunuanbHoe pasnuyne matepuanbHOM U OYHKUMOHANbHOW KyMynauumn?

39. lNpuBeonte npumepbl a0AUTUBHOMO OENCTBUSA 9KOTOKCMKAHTOB.

40. HazoBuTe xummnyeckune npoueccol, onpenensowme popmMbl HAXOXAEHNS aTOMOB TSXesblX
MeTansnoB B BOOHOW cpefe.
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Bonpochl k 3a4eTy

1. YyacTve asposoneit B aTMOCHEPHbIX MpoLeccax.
2. [eonoruyeckas runotesa nosiBNeHnst 030HOBbIX Ablp. COCTaB ByNKaHWYECKMX BbIGPOCOB.

3. Ha3oBMTE OCHOBHbIE MAPHUKOBBIE ra3bl N UX BKNag B COBPEMEHHbIN NAPHUKOBBIN 3d0CEKT
aTMocdoepbl 3emnn.

4. MeTabonmam opraHM4ecKmnx 3KOTOKCMKAHTOB. TuMbl MPEBPALLEHNI C y4ACTUEM SH3UMOB.

5. ObpasoBaHne paamnoakTUBHLIX N30TOMOB B aTMocgepe. CoaepXaHue TpUTUS U paanoyrnepona B
aTmocgoepe.

6. DoccpopopraHnyeckmne nectTuumabl. Vix npyHUMnmanbHoe OTam4mne oT XI0POPraHNYeCcKmx
necTUuUMooB.

7. Cepoconepxauue nectuumnasl. Metabonuam B okpyxatolei cpee.

8. lNpenapatbl Ha OCHOBE 2,4- AMXNOPOEHOKCUYKCYCHOM KMCNOoThI. Llenesoe HasHavyeHne. HeM oHu
onacHbl?

9. Tvnbl B3aNMOOENCTBUN TSAXENbIX METAIOB B OPraHu3Mme.

10. Knaccbl TOKCUYHOCTU XMMUYECKUX BELLECTB.

11. HopmartumeHble nokasaTtenu ka4yectsa oKpyXatoLen cpebl.

12. CpaBHUTENbHASA TOKCMYHOCTb apoMaTUyeCKuX yrnesoaopoaos.

13. VIcTouHmnkn 06pas3oBaHns NOANLMKINYECKUX apoOMaTnYeCckmx yrneBonopoL0B.

14. Tokcnyeckue n pusnKo-XMMNYeCKe CBONCTBA ANOKCUHOB 1 AMOKCUHOMNOLOOHbIX BEWECTB.
15. OTHOCKTENbHASA TOKCUYHOCTb ANOKCUHOMOA0OHbIX BELECTB.

16. VICTOYHMKM NONNXNOPUPOBAHHBIX OPraHn4Yeckmx CoeanHeHnii B brocgepe.

17. OcobeHHOCTUN 9NEKTPOHHOI CTPYKTYPbl M KAHLEPOreHHast akTMBHOCTb MONMUMKINYECKNX
apoMaTU4eckmnx yrnesoLopoaos.

18. CoBMeCTHOE BO34eNCTBME 9KOTOKCUKAHTOB.

19. Tokcnyeckoe v aBTpohupytoLLee 3arpsa3HeHne rugpocgeps!.

20. Tokcuyeckoe AENCTBME Pa3/IMYHbBIX KOHFEHEPOB ANOKCUHOMOA0OHbBIX COeANHEHNIA.

21. CTpykTypa aKTMBHOrO LleHTpa X0NMHaCcTepas.

22. MexaHn3m B3auMOAENCTBUS aLeTUNXONMHACTEPasbl C OCOPOPraHNYecKMm MHFMBUTopamu.
23.AKTrBaTOpPbI B3aNMOLENCTBNS aLeTUNXONUHACTEPas3bl C OCHOPOPraHNYECKUMUN NHIMOUTOPaMM.

24. buotectupoBaHue. bronornyeckne Buabl, UCMoNb3yeMble B KAYECTBE TECT-00bEKTOB.
MeTannoTnoHuHbl. X ponb B opraHusme.

25. V\CTOYHMKM NOCTYNNeHUst pTyTv B buocdepy.

26. V\CTOYHMKM NOCTYNNeHns kaaMus B buocapepy.

27. VICTOYHMKM NOCTYyNNEHUs CBMHLUA B buocdoepy.

28. Ycnosua metunuposaHus ptytu(ll) rymycoebiMn BewecTBamu.

29. Kakum 06pa3oM MOXHO CHU3UTb PTYTHOE 3arpsi3HEHNE BOAOEMOB?

30. Tpodpnyeckmne uenn. BriomarHngmkaumsa n GMOKOHLEHTPUPOBAHME.

31. eTokcukaHTbl pTyTU. B BMAOE KakmMx COeAMHEHU PTYTb ANUMUHUPYETCS U3 OpraHm3ma.

32. PeaktmaTopbl XonMHacTepasbl. Cxema B3avMOOENCTBUS C (POCHOPUNNPOBAHHOW
XONIMH3CTEPa30n.

33. lNoyemy Bo3pacTaet cogepxaHue pTyTn B aTMOCAIEpPe B CBA3U C HEQPTAHbBIM 3arps3HEHNEM
MOPCKOW BOAbI.

34. OT Yyero 3aBMCUT NPOHMKAIOLWAA CNOCOOHOCTL MONEKYN OPraHNYeCKUX TOKCUKAHTOB?
KoadpdpuumneHT HakonneHns n KospuuUNeHT OUCKPUMNHALIN.

35. Cneundonyeckne n Hecneumguyeckme aKoTokcukatbl. [prBecT NnpuMepbl U 06 BSCHUTD
MEXaHN3M TOKCUYeCKOro OencTBus.

PervncrpaumnoHHblii Homep 729116 DAEKTPOHHEH
Crpanunua 23 n3 26. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuHbl "Xumus B akonorum”; 04.03.01 Xumus; npodoeccop, A.H. (npodpeccop) Ynaxosuy H.A.

7.1. OcHoBHas nuTeparypa:

1. Ynaxosuy H.A., Kyteipesa M.I1., MensHuesa 3.., BabknHa C.C. OKOTOKCUKAHTbI. [DNEKTPOHHbIN
pecypc]. - 2010 (Y4ebHo-MeToamn4eckoe nocobue Ons neKUMOHHOro kypca 'XruMust B aKonorum')
Pexwum poctyna: http:/kpfu.ru/main_page?p_sub=12946

http://kpfu.ru/publication?p_id=20832

2. Tokcukonoruyeckas xumms, Metabonuam 1 aHann3 TOKCMKaHTOB [SNeKTPoHHbIA pecypc] / Moa
ped. MNMpodgp.H.N.KanetnHon. - M.: FTOOTAP-Megua, 2008.-1016 ¢. Pexum poctyna:
http://www.studmedlib.ru/ru/book/ISBN9785970406137.htmI?SSr=150133523¢c1379979381577

3. MankunHa W.B. OCHOBbI XxMMM BUONOrMYeCcKnN akTUBHBIX BELWECTB: Y4yebHoe nocobre ans By30B.,
[OnekTpoHHbIN pecypc]. - 2009 [2006]. Pexum pocTtyna:
http://kpfu.ru//staff_files/F301281106/Medicinal.Chemistry._view_only.version_.pdf

4. CapoBHukoBa J1.K. Skonorusi n oxpaHa okpyxatouein cpeapl Mpu XMMUYECKOM 3arpsi3BHEHUN:
y4eb. nocobve ons CTyaeHToB, 0Oy4aloWmMXCs MO XUM., XUM.-TeXHoN. 1 6uon. cneu. / J1.K.
CaposHukosa, [.C. Opnos, N.H. JlosaHosckas. - M.: Beicw. wk., 2008.- 333 c.

5. OkoTokcmkaHTbl: YuebHo-MeToanyeckoe nocobue / H.A.Ynaxosny, M.MN.KyTbipesa,
3.M.MepsHuesa, C.C.babkuHa. -KazaHb: KazaHck. rocya. yH-T, 2010. - 56 c.

7.2. [lononHutenbHasa nuteparypa:

1. Bonkos, B.A. TeopeTnyeckme 0CHOBbI OXpPaHbl OKpyXatowen cpeibl. [ONeKTPOHHbIR pecypc] ?
AnekTpoH. faH. ? CI6. : JlaHb, 2015. ? 256 c. ? Pexum goctyna: http://e.lanbook.com/book/61358 ?
3arn. ¢ aKkpaHa.

2. 9konorus ropogda Kasanwu / Nopg pen. H.M.MuHrasoseon, H.IN.Topcyesa, B.3.J1atbinoson,
B.A.Boriko. - Kasanb: N3a-8o '®aH' AH PT, 2005. - 576.

3. KonbMmaH 4. HarnsigHas 6uoxumusi. M.: BUHOM. NabopaTopus 3HaHuit, 2012.- 469 c.

7.3. UHTepHeT-pecypcChl:

A.B. CkanbHbiin, I.A. Pynakos bnoanemeHTbl B MeauUMHE. -
http://chemistry-chemists.com/forum/viewtopic.php?f=15&t=35&p=11328#p11328

I".I. BecnamsaTtHos, KO.A. KpoToB. [NpeaenbHO AoNYyCTUMbIE KOHLEHTPaUNUN XUMUYECKUX BELWECTB B -
http://chemistry-chemists.com/forum/viewtopic.php?f=21&t=102&p=11275#p11275

HaumoHanbHbin noptan <Mpupona Poccuns> - hitp://priroda.ru.

Xumusa B akonorun. I'.IN. BecnamsatHos, KO.A. KpoToB NpeaenbHO 0onyCTUMbIE KOHLEHTpauum
XUMNYECKUNX BELLECTB B OKpYyXaroLlen cpee. -
http://chemistry-chemists.com/forum/viewtopic.php?f=21&t=102&p=11275#p11275

oknCornacue. LleHTp no nponemam okpyxatouwen - http://www.ecoaccord.org/pop/index.htm
Okozawmta. CanT HEKOMMEPYECKON 9KONOrn4eckon opraHnaaumm - http://ecodefense.ru/
OKONOrnyecknin LeHTp <dkocmcTemas - http://www.ecosystema.ru/

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYNS)

OcBoeHune gncumniunHbl "Xmummnsa B akonornn" npegnonaraeTt MCNoNb30BaHWE Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

PervncrpaumnoHHblii Homep 729116 DAEKTPOHHEH
VHHUBEPCHTET

CTpaHV“J.a 24 n3 26 m S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma ancumnnuHbl "Xumus B akonorum”; 04.03.01 Xumus; npodoeccop, A.H. (npodpeccop) Ynaxosuy H.A.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToaMYecKas nutepatypa Ans 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHa", 4OCTyn K KOTOPOI NpefoCcTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnnoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN151 BY30B C
ycnosuem o06s13aTeNbHOro cobniofeHNs aBTOPCKUX U CMeXHBbIX npaB. KHuradoHp obecneynsaet
LWWMPOKWIA 3aKOHHBIV [OCTYN K HeobxoauMbIM Ansi o6pasoBaTtelbHOro NpoLecca U3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbIx P OC
BI1O.

KoMnbloTEPHbBIA NPOEKTOP
CuncTtema nHTepakTMBHOIo onpoca.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnio 04.03.01 "Xumua" n npodpunio nogrotosky duamyeckas Xmmms .
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