MUHUCTEPCTBO OBPA30OBAHMS 1 HAYKHW POCCUMCKON ®EJEPALIAN

DejiepabHOE TOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTENLHOE YUPEKICHAE
BhICILIETO 0OpazoBanus
«KybaHckuii rocyapcTBeHHbINH YHHBEPCHTET»

@axynbTeT XUMHH U BEICOKHX TEXHOJIOTHH
Kadenpa anaTuTHIECKOH XHMHH

PaGouasi mporpaMma JUCHMIIIHHbI

51.B.0/1.2 OBIIUE BOIIPOCHI XUMHYECKON YKOJOI'MUA

Hamnpasnenue noarorosku 06.06.01 «buonoruyeckne HayKn»

[Tpoduie moarorosku mpoduis 03.02.08 «Ikonorusa (XUMHYECKHE HAYKH)Y

Kpanudukaius actiupanta HeenaegoBareinn. Ilpenogasare/ib-HeC/I€10BATENb.

Kaﬂmma'r XHMHYECKHX HAVK

®opma 0OydeHus — ouHas

r. KpacHonap
2018



PaGouast mporpaMma pa3paboTaHa B COOTBETCTBHM ¢ TpeboBanusiMu dejiepanbHoro rocyAapeTBes-
HOro 06pa3oBATENHLHOrO CTAHIAPTA BBICIIEr0 00pa3oBaHHUS IO HANPABJIEHHIO MOJTOTORKH HAYHHO-
MearorueckuX Kaapos B actupantype 06.06.01 «Buosorndyeckye HayKn» W Ha OCHOBAHMH yueO-
HOTO [1TaHa OCHOBHOH o6pasopatensHoil Tporpamme! o Hanpapjenuio 06.06.01 «buosnoruueckue
nayicny» 1o mpodumo 03.02.08 Dxonorus (XUMHYECKHE HAYKH).

CocTaBHTElIH;

<74
{7{’ 4 Kucenera Hatanus BraguMHpOBHA, KaHAUAAT XUMHYECKHUX HAYK, JHOLEHT
Kade/[pel aHAIMTHYECKOH XUMHH.
L fidaar A ~  Ilonko TartesHa ['puropeeBHa, TOKTOP XMMHYECKHX Hayk, npogeccop
kadeppl AHATUTHYECKOH XHMHH.

Pa6ouas porpaMMa paccMOTpeHa M yTBEPIKIEHA Ha 3acelanuM Kadeaps! aHaTHTHYECKOH XUMHH
19.04.2018 r. mporoxon Ne 5.

3ase/ytoiiit kadegpoi

AHANUTHYECKOH XUMHH, /
1.X.H., mpodeccop < B 3.A. Temeppanien
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Pa6ouas porpamMma o1006peHa Ha 3acelaHiH yueGHO-MEeTOIMIeCKON KoMUCCHH (aKyIbTeTa XHMUU
1 BeIcOKHX TexHonorui 20.04.2018 r. mporoxon Ne 5.

Ilpencenarens YMK
(paxy/ibTeTa XHMHH U BBICOKMX TEXHOJIOTHH,

K.X.H., JOLIEHT =" 7;7// = T.IL.Croposxenko




1. Heﬂﬂ M 33029 OCBOEeHH S JHCHHIIIHHBI

Llenpio ocBoeHMs UCHHIIIHHBL «OO6mue BOIPOCH! XUMUYECKOH SKOJIOTHHY» SBIIAECTCH
H3yUYeHHE  TEOPETHYECKMX M METOJHYECKHX  OCHOB obecnieuennst ~ 0e30mMacHOCTH
JKH3HEIESTEILHOCTH HAa OCHOBE H3YYCHHs MEXAHH3MOB M MCTOYHHKOB 3arps3sHCHAA IPUPOAHOM
cpensl, a Taike (OPMHPOBAaHHE Y ACIHpPaHTOB 3HAHUI 10 OCHOBHBIM MECTOJ(AM 3aIHTHI
OKpY KarOIIEH CPeJIbl.

Ocroeubimy 3a0ayamil JACIUIIIHHEL SIBIIOTCA!
—O3HAKOMIIEHHE C OCHOBHBIMH Hp06JI€MaMI/I YeJI0BEYeCcTBa, CBA3AaHHBIMH C HapyLICHHCM

9KOJIOTMYECKOTO PABHOBECHS B IPHPOLE;

— O3HAKOMJIEHHE C TEXHOJOTHEH Opranu3aiy U IPOBEIEHHS SKOJOIHIECKOro MOHHTOPHH-
ra;

~p3ydYeHre XIMHYECKHUX ACIEKTOB 3arps3HEHUS IPUPOIHON Cpenbl U METO/IOB CHIDKEHHS
ero IOCIeICTBHH.

2. Mecro mucoumaunbl B crpykrype OOII BO

Jlncnpmmsa «O61I1Me BOIPOCH XMMHYECKOH 3KOTOTHHY ABIICTCS KOMIIOHCHTOM BAPHATHE-
Hoit yacTH 610Ka «JIMCIUTIMHEL (MOTYIH)» y4eOHOTO [UIaHa [0 HAIPABICHUIO 06.06.01 «buoio-
rugeckre Hayku», mpoduns 03.02.08 Dxomorust (XUMHIECKHE HAYKH).

3. TpeGopanus K pe3yIbTATAM 0CBOEHHS COAEPIRAHMS JHCIHIIMHEI

B pesynprare H3ydeHHs JUCIUIIHHEL Y aCIIHPAHTOB J0JKHA OFITE:
— BHICTpOCHA cHcTeMa 6a30BHIX 3HAHHH 0 (yHKIHOHMPOBAHAY I00aTBHON S3KOCHCTEMEI,
— cHcTEMA 3HAHHWHA 00 OCHOBHBIX IIpoOlieMax YeloBeYecTBa, CBA3AHHEIX C HAPYLIICHHEM KO-
JIOFMYECKOT0 PAaBHOBECHS B IIPHPOJIE;
— dopmupoBanue 0a3bl 3HaHWHA 06 OCHOBHBIX 32KOHOJIATEILHEIX akTax, HAPaBJICHHBIX Ha
OXpaHy OKpyKaromel cpe/ibl # 3M0POBhs YETI0OBEKA.
B pesynpTarTe OCBOSHHUS JAHHON JUCIUIIIHHEI aCHHPAHTEL JOJKHEL
3HATE:
— TEPMUHOJIOTHIO, OTHOCSIITYIOCS K 00IIIM BOIPOCaM XHMHYECKOH 9KOIIOTHH;
— (HE3MYCCKIE U XMMHIECKHE OCHOBEI IIPOIECCOB, NMPOTCKATOMHX B buocdepe ¥ IPHHIHIIOR
OIIEHKH YPOBHE UX BO3IEHCTBHIA Ha OKPYIKAIONIYIO CPEAY;
— OCHOBHBIE ITOJIOIKEHHS XUMAH OKPY>KAIOIIEH CPeIEL;
Ymers: '
— apPryMeHTAPOBAHO 0DOCHOBBIBATE CBOU B3IIIA/IBI HA SKOJIOTIECCKUC po0JIEMBL;
— aHAJIM3HPOBATH BO3JIEACTBAE IKONOTHIECKHX (AKTOPOB Ha COCTOSHHE OKpyIKarolei cpe-
AEL,
— OIIEHHBATH HKOIOTHYECKYIO CHTYAIIHIO H aBATM3HPOBATh IPOUECCHI, KOTOPBIC TIPOHCXO/IAT
B NIPUPOLE;
— WCITOJIB30BATE OCHOBHEIE HH(POPMAMOHHEIC HCTOYHHKH 110 THCIUTIHIC]
— OIEHABATH SKOJIOTHUECKYIO CHTYAHIO H aHATTH3MPOBATE IIPOIIECCH], KOTOPBIC IPOUCXOMAT B

Ipuponae,

Baagers:
— IPMHIAIIAMH ONEHKH YpOBHeH (H3NUECKHX H XHMHYECKHX BO3JICHCTBHH Ha OKpPYIKaro-

LIYIO Cpemy.



4. Ilepedens GOPMUPYEMBIX KOMIIETCHIMIA I 3TANBI HX ¢gopMupoBaAHUS

B xoze u3ydYeHHs JUCIUIUTHHEL aCIHPaHT HpHOBPETAET NPOGECCUOHAND

cTBEsL Ha OKpykaromtyto cpexy (ITK-2).

PacmndpoBka KOMOETEHIHIi B COOTBETCTBHH C KapTOH

o0paszoBaTeILHOM NPOrpaMMBbl:

(V)

HY0 KOMIIETEHIINIO!
— YMEHHC ONpEeAcIsITs H OIlGHHMBATL YKOJOIrHYICCKHC ACIIEKTEI aHTPOIIOTEHHOI'0 BO3OECH-

KOMIIeTEHIUI{ OCHOBHOM

Unnexe | Comepxkanne KoM- | B pesynbTaTe H3yIeHHL yueOHOH JUCIUIIIHEL 06yqafoj
-~ 1 xomme- | mereHiuy (WM €€ | IHUECH MOJKHEL |
| TenIEM | YacTH) 3HATh yMeTh BIIANETh
1 TIK-2 yMEHHE ONPENCIATh | IPUHIMIEL M ME- | BELIBIIATE IIPHYH- HAaBBIKAMU KOH-
M OLIEHHUBATH DKOJIO- | TOJbI OIICHKH HBI HETATHBHOTO | TPOJIA H OLEHKH
CMYECKHE ACIEKTBI | SKOJOTHYECKHX BO3IElicTBUA HA | aHTPOIIOTEHHO-
aHTPOIIOrEHHOTO ACTIEKTOB AHTPO- | OKPYKAFOLIYIO r0 BO3JICHCTBHI
BO3cHCTBUA HA [IOTEHHOT'O BO3- cpejly, HHTEPIIpe- | Ha OKPYXKaro-
OKPY?KAfOIILyIO cpe- | AeHCTBHA Ha THPOBATh PE3yIb- | LIYIO CPEIY
y OKPYKAIONYIO TaTHI AaHAIH3a
cpeny
[Lianupyemble pe3yabTaThl 00y4eHus, XapAKTePU3YIONIHe Pe3yIbTATLI, TANBI
(OpMHPOBAHHSH KOMIIETEHIHIT H KPUTEPHH HX ONCHHUBAHMS
VYposuu
(hopMHPOBAHHS 3HaeT Ymeer Braneer
KOMITETCHIHHA

IIK - 2: yMeHHe OIpeJeIiiTh X OLICHUBATE
BO3/ICHCTBHS HA OKPYIKAIOUIYIO Cpeay

3KOJIOrHMUECKHE ACIIEKTRI aHTPOIIOICHHOI'O

[Toporossiii

(parmeHTapHLIE 3HA-
HIfSL METOJIOB KPUTH-
YeCKOTO aHaJlu3a i -
OIIEHKH COBPEMEHHBIX
HAy4HBIX JOCTHIKE-
HHFii, a TaKKe METO/I0B
reHepHpOBaHHI HOBBIX
HJed TIpH peleHun
HCCIIe/I0BATEIBCKUX 1
MpaKTHYECKHX 3aa4

YaCTHYHO OCBOEHHOE
yMEHHE YYHTEIBATH 0CO-
OEHHOCTH NPOBEACHUSA
DKCIIEPTHBIX HCCIICTIOBA-
HHH IS pasIHIHBIX
rpyni 06BEKTOB H OCY-
IIECTBILTH BEIOOp aHamH-
THYECKOTO METOLA B CO-
OTBETCTBUH C IIOCTABJICH-
HBIMH IIPaKTHYIECKAMHA
3aJadamMu

(parMeHTapHBIM PH-
MEHEHHEM HaBBIKOB
060CHOBEIBATE BEIOOD
METO/Ia AHAJHTHYECKO-
r'0 KOHTPOJISI KOHKPET-
HOTO 00BEKTa OKPYHKa-
fouieit cpesisl, B TOM
YUCIIE TIPOH3BOJICTBEH-
HOTO

Bazosbiit

copMupOBaHHEIE, HO
coJiepIKalue OT/IeNb-
HEIE TPOOEITB 3HAHIA
OCHOBHBIX METOJIOB
KPHTHYECKOTO aHAJIU3a
M OIIEHKH COBPEMEH-
HEIX HAy4HBIX JOCTH~
JKEHHH, a TaKXKe METO-
JIOB TE€HEPUPOBAHHUS
HOBBIX HCH IIPH pe-
NIEHAH HCCIICI0Ba-

B II€JIOM YCIIEIIHO, HO CO-
JieprKaIuii OT/Ie)IbHBIE
npo6ensl oCyLIeCTBIIIE-
MBI yueT 0coOEeHHOCTEH
IpOBEIEHMA HKCICPTHBIX
HCCIeOBaHMH T pas-
JTUYHBIX TPYIH 00BEKTOB
¥ BEIOOpa aHATTHTHIECKO-
r'0 METOJIA B COOTBET-
CTBHH C [10CTABJIEHHEIMH

NpaKTHIECKMMH 3aJadaMi

B II€JIOM, YCIIEIIHEIM,
HO CoJiepIKalliM OT-
JeNbHBIE POoOeIs
IpMMEHEHHs HaBbIKOB
060CHOBBIBATE BEIOOD
crioco6a mpobonoaro-
TOBKH M METOJIA aHaJIH-
THYECKOTO KOHTPOJLI
KOHKPETHOI'0 00LEKTa
OKPYKarOINEH CPe/Ib, B

TOM 49HCJIC IIPOHU3BOJ-




YpoBHH

L

cTeMaTHYecKHe 3Ha-
HUSL METOIOB KPUTH-
YeCKOTO aHanusa i
OTIEHKH COBPEMEHHBIX
HAY49HBIX JOCTHIKE-
HUH, a TaKKe METOJIOB
reHepHPOBAHUSI HOBBIX
Hei Ipy peImeHuN
HACCIEN0BATENECKUX H
IIPAKTHYIECKHX 33129,
B TOM YHCJIEe MEKIUC-
[HITAHAPHEIX

HHe YIUTHIBATh OCOOCH-
HOCTH IIPOBEIEHHS DKC-
IEpPTHBIX MCCNE0BAHHH
171 Pa3TMYHBIX TPYIIIT
00BEKTOB M OCYIIECTR-
JATH BEIOOD aHAIATHYE-
CKOI'0 METOZA B COOTBET-
CTBHMH C IIOCTaBJIEHHBIMH
IpaKTHIECKUMHY 3a/1a4aMH

GopMHpPOBAHHS 3HaeT Ymeer BraneeT
KOMIeTCHIHH
TENbCKUX U IPaKTHIC- CTBEHHOI'O
CKMX 3aJ1a4, B TOM
YHCIIE MEXTHACIUIIIH-
HapHBIX
TToBbIIeHHsIi | copMHEPOBALHEIE CH~ cOpMHPOBAHHOE yME- YCIIEITHEIM 1 CHCTeMa-

THYECKHM TTPHUMECHEHH-
€M HABBIKOB 000CHOBBI-
BaTh BEIOOp crocoba
poBOIOArOTOBKY 1
METOJIAMH aHaIMTHIe-
CKOT'0 KOHTPOIS KOH-
KPETHOTO 00BEKTA
OKpYKarome# Cpesibl, B
TOM YHCIIE IPOU3BOJI-
CTBEHHOI'O

4. Copeprkanue U CTPYKTYPa M CIATIIIHEL
4.1. Copep:kaHue pasiesioB JHCHHIIHHDI

PazpaboTtaHo
yUaCTHEM IPEH-

HaumeHnoBaHHE dopMma TeKyllle- |CTABUTEICH pa-
Ne CopepikaHue pasjena -
pazzmena ro xouTponst |6oromarencH
(ykasatp opra-
HH3AIHIO)
2 3 4
Baejenne. Obmas xa- | Atmocdepa, rugpocepa, muro- | Cobecenmora- IUTATH mo
pakTepuCTMKa  OHO- ctepa - OCHOBHBIE KOMIIOHEHTEI HHE 10@0
chepst NpUpPOJHON cperpl. 3aKOHBI M

HPUHIAIEL (yHKI[MOHIPOBAH
ouocteprL

3ampATHRIE MEXaHH3MBL  IIpH-
pommoil cpempl U (haKTOPEL,
oBecIeurBatONHe €8 yCTOHIH-
BOCTB. [ H(PONOTHIECKHI ITUKIL,
KpyrOBOPOT OJHEPrUil M Bele-
crBa, (POTOCHHTE3. YCIOBHS H
thaxTopel, ofecrieguBaroInue
fe3omacHyIO HUIHEIEATEIb-
HOCTH YCJIOBEKA B IPHPOJIHOH
cpene. OmnacHple NPHAPOMHBIC
SIBJIGHUS, IIapaMeTphl OIAaCHBIX
IPHPOIHBIX SBJEHUHA ¥ OLEHKA
pHCKA UpEe3BEIYAMHBIX CHTYa-
IHH.

Kimmar. CoBpeMEHHBIE KIMMa-




THYECKHE MOJENH - OCHOBAa
OIEHKH ¥ IIPOrHO3a TII00aTBHEIX
M3MCHEHUH COCTOSHHS OKpY-
JKAFOIEN Cpefibl.

ConpanbHas KOMIIOHEHTa IOHS-
THS OKPY KAIOIIEH Cpeibl.

XuMHAUECKas 3BOJIHO-
must 6mocdepsl, Kpy-
TOBOPOT BEIIECTB B
mpupoIe

Vyeune B.J. Bepuazckoro o
6uocdepe. OCHOBHBIE CBOHCTBA
Guochepsl. 1'conorHIecKui K
GUOTEOXIMHUYECKHH KPyTroBOPO-
TEI. BUOreOXMMHYICCKUE IHKIIBL
papfonee KU3HEHHO BAXKHBIX
6uorenseix BemecTs (C, N, S,
P, O). Ilouartue XHMHYIECKOIO
3arpsA3HEHHI 6uoche-
peL.3arpasHeHne CpPEmbl obura-
HH4 geoBeKa, mpobIeMbl Kpyll-
HeIx ropogoB. OcosHanMe TII0-
GaNbHBIX HM3MEHEHHH B DIIOXY
HAPACTAIOMIET0  XHMHYECKOTO
3arpA3HEHMS OKpY Karomei cpe-
JBL DKOJIOTHYECKHe MPOGIEMBI
W 3HEpreTHKa, M3BICKaHue JKO-
JIOTHYECKH YMCTBIX BHJOB TOI-
JIFBA.

CobecenoBa-
HUE

JUJIATH mo
DO

Xuimust rEApochEpPHL.
XuMuyeckoe 3arpss-
HEeHHe TPUPOJIHEIX BOJ

VHuKaTbHbBE CBOHCTBA BOIBL.
XuMudeckuii cocTaB IPHPOJL-
HBIX Bon. OCHOBHBIE BHIBI IPH-
POIHEIX BOJ 0coOEHHOCTH HX
cocTaBa. XapakTepHCTHIH 0C-
HOBHBIX KJIACCOB 3arpA3HAIOIIIX
pelnecTs. TsDKeNsIe MeTaIbl,
He(TAHEIE ¥ XTOPHPOBAHHEIE
YTTIeBOJIOPOJIBL, PaHOAKTHBHEIC
pemecTsa. [loHATHE O KCEHO-
GHOTHKAX, UX TPOUCXOXKJICHAM
U CyIIECTBOBAHUH B OKPYKAIO-
meit cpeze. OCHOBHBIC HCTO-
HHUKY IOCTYIUIEHHS 3arpsI3HsIo-
UK BEIIECTB B BOJHYIO CPENYy.
Ctounsle BOALL I[poMBIIIIEH-
HBle cTOKH. ATMOC(HEPHBIE BEI-
nmanenns. OcobeHHOCTH HCTOY-
HMKOB IOCTYIICHHS LT pas-
JTMYHBIX KaccoB BemecTs. Oc-
HOBHEIE ITPOLIECCH MUTPALMH
3arpA3ISIONIMEX BEINECTB B IIPH-
pOIHBIX Bojiax. OCHOBHBIC IPO-
1ieccHl TparcGopMaIiy 3arpss-
HSFOIOUX BEIIECTB B IPHPOJHEIX
Bopax. BozjieiicTBHE 3arpA3Hs-

CobecejioBa-
HHE

TUIATH 1o
I0®0




FOIIUX BELECTB HA BOJHEIE OP-
FaHH3MBI. BHOaKKyMYyILIITH 3a-
CPSI3HSIONIAX BELIECTB H MHIPa-
LU TIO IMINEBEIM mensaM. Tok-
CHYECKOE BO3JCICTRHE.

XuMEI TI0YB. AHTPO-
[MOTEHHOE BO3Ici-
CTBHE Ha IIOYBY

ITpoucxoxnenue, COCTaB 1
¢yuxrpm no4ssl. OCHOBHBIE
UL TouBOpraHuYecKoe Be-
IecTBO 10YB. MIoHOOOMEHHEIE U
KHUCIIOTHO-OCHOBHEIE CBOMCTBA
mouB. Peqokc-npolecesl B II04-
BEHHOI1 cpeie. AHTPOITOTEHHOE
BO3JIEHCTBHE Ha ITOYBY, CBA3aH-
HOE C ITOJIy9eHHEM NIPOAYKTOR
nuranusa. llpuMereHue yno0-
peHHIt U HOANEpIKaHHs 10~
nopoust 109B. OCHOBHBIE THIIBI
MHHEpaJbHBIX 1 OPraHHYeCKITX
ynobpenuit. OTpHIaTeIbHEIC

HKOJOTAYECKHC IMOCIIEACTBMUA
NpUYMEeHEeHUA YOOOpeHVl .

[IpuMeHeHHE XEMHEYECKAX
CPEIICTB 3aIUTEI PACTEHHH B
Gopr0e 3a MOBBINIEHHE YPOXKaii-
pocry, Kiaccuguranus IecTr-
[MIOB II0 00BeKTaM BO3IEH-
CTBHS ¥ THILY XMMHYECKHX CO-
enupenmii. OTpULaTeIIbHEIE
3KOJIOTHYECKHE TIOCIIEICTBUS
HCIONE30BaHMS TTECTHITAIOB B
CeIILCKOM Xo3stifcTBe.  3arpss-
HEHYe II0YB B pe3ybTaTe Ipo-
H3BOJICTBEHHOMH JeATeIEHOCTH
uyenoBeka. [louBa KaK reoXuMH-
yeckas cpejia. 3arps3HeHHe
mouB. OCHOBHBIE KJIACCHI Be-
MECTB, 3arpA3HAOuM=: NodYBeH—
uspt cnoit. CHocoOBI peKyIib-
TUBALUH IOYB. 3arpsa3HeHHe
TSDKEJIEIME METaJUIAMHA H CII0CO-
el ero ycrpanenust. CIIocoOer
00paboTK ITOYB, 3aIPASHCHHBIX
repOUIHIHBEIME OCTATKAMH U
He(TIHRIMU YITIEBOJOPOIAMH.

CobecepnoBa-
HHC

ITJIATH o
000

XuMHS BEPXHHAX U
HIDKHHX CJIOEB aTMO-
cepsl ¥ IpoOIEMBI HX
3aTpA3HEHUS

AtMocdepa xak 00BEKT H3yde-
HHA XUMHH OKpYXKaroInei cpe-
me1. CocTaB M CTPYKTypa arMo-
ceprl. DBOIONUS AaTMOCHEPEL,
ee OHOTeHHOE IPOUCKOXKIECHHE.
BosnelicrBae CONMHEYHOM paau-
anmn Ha atMocdepy. [lorsTre 0

[JIATU
o FO®0




(hOTOXMMHYECKIX PEAKITHAX
VoHb! B pajiiKais! B arMoce-
pe. 3arpssHeH#e aTMOCHEepEL
OCcHOBHBIE KJIacCHI BEIIECTB, 3a-~
rpsaEsroImux arMocdepy. Ecre-
CTBEHHBIE W aHTPOIIOICHHBIC
HMCTOYHHKH, COOTHOIICHHE
MEN(TY BX BEIGpOCAMH. XHUMHUS
pepxumx cioes armochepst. Hc-
TOLIEHHE 030HOBOTO CJIOS B pe-
3yJIbTaTe aHTPOIIOTEHHOTO BO3-
neiicTus Ha atMocdepy Kax
rrobanbHas 3K0I0THYecKas
npoGireMa. XUMUsT HEKHHX CII0-
eB aTMoc(ephl ¥ IPoOIEMBI HX
3arpsA3HeHns. XUMHUs HIDKHEX
cioes armocdepst. Tpomocdepa
KaK [JI00abHBIH OKHCITHTEIIE-
HBII pe3epByap. PacnpocTpane-
HHE 3arps3HMIONuX BEINEeCTB B
armocdepe. Knaccnduxars 3a-
rpsamTeneif (10 THHeHHOMY
pasMepy M JUIHTEIBHOCTH BO3-
NEeHCTBHS), PO aTMOCHEPHBIX
sBieHuil (TypOyIeHTHOCTE, HH-
BEpCHST) M THIIA 3T PA3HUTEIIT
IS TIPOCTPAHCTBEHHOr0 pac-
TIpe/IEIeHYs 3aT PA3HAIOIIHX
sentecTs B arMocdepe. [Ipo-
OeMBl TpaHCTPaHMYHOT O IIEpe-
HOCA.

PernamMeHTHpOBaHHE
COIEpIKaHus 3arps3-
HAIONMX BEINECTB B
sxochepax

Kounemmus [TIJTK. ITJK Bpen-
HBIX BellecTB B arMocdepe, BO-
e BOINOEMOB, CTOYHBIX BOZAX,
moypax, MNPONYKTax IIHTaHHAL.
Veranosnenne BIIK.

T[IpuHIKI TTOPOrOBOCTH B OLEH-
K€ BPEIHOTO JCHCTBHS XMMHYE-
CKHX COEIMHEHHi. YcTaHOBIE-
uaue ITJIK. Orambl T'MTHEHHYE-
CKOTO pEerjIaMeHTHPOBAHMI XH-
MHYECKHX COEIUWHEHHI B BO3-
nyxe paboded 30HBL Hccneno-
BaHue TOKCHYHOCTH M Xapakre-
pa JeicTBHS BPEHBIX BEIIECTB
Ha  JKUBOTHHIX.  IIpMHIMIIBI
yeranosienms 1K xummie-
CKUX coeuHeHnd B atMochep-
gom Bosxayxe. ObocHopaHue
TJIK,p, (ILIK MakcuManbHO pa-
30Bas), KpuTepuu BPEIHOCTH

IJIATHU
o IOD0O




XUMHAYECKUX COEIUHEHHUI, Jie-
JKaIle B OCHOBE HX peryiaMeH-
THpOBAaHHWs B BOJIe BOJOEMOB.
CanmrapHast OIEHKAa BOZIBI BO-
noémoB. OCHOBHEIE TOKA3aTEIH,
XapaKTepU3yIOIHe CTOYHBIE
Bojbl  (OHOXMMHYECKOE no-
Tpebnenue xucaopona (BIIK),
XEMHIecKoe HOTpebJIeHHe KHC-
nopoja (XIIK).

[Ty Ty IOCTYILUICHUS XUMHUYC-
CKUX COEIIHEHWH H3 IIOYBEL B
OpraHu3M 4enoBeKa. JTallbl pe-
TIaMEHTHPOBAHMS XUMHYSCKHX
COeJIMHCHUH B II0YBE. Y CTAaHOB-
nenue 11JIK BpenHBIX BELIECTB B
nouse ([IJKy). 1Ipuaians]
HOPMHPOBAHMA BPESTHEIX BE-
IECTB B IIPOJIyKTaX ITHTaHH.
IToxazarens IT1Kp. PacaérHere
meTos! onpenernenmns BIK xu-
MHYECKHMX COSMHEHHM B pas-
JHYHBIX 00heKkTax. Koppesiu-
OHHEIC YPaBHCHHUSI.

ToxcukanTs!l B 00BEK-
Tax OKpy Karomen
cpe.sl, KOHTPONb |
HOPMHpPOBAHUE

[TousTie TokcuurOCTH. OCHOB-
HBIE aCIIEKTH TOKCHKOJHHAMH-
KH: IOCTYIICHHE TOKCHKAaHTOB
B JKHMBEIC OPraHU3MBI, HX
TpaxcopManisl i MEXaHH3MEI
neitcrersL. DPPEKTH BO3NCH-
cTBUS Ha XuBOM opragusmM. Ko-
JTMYECTBEHHEIE XaPAKTEPHCTUKH
TOKCHKOIMHAMUKH: 1032, KPH-
BEIe "[103a-3¢)peKT", mopor
BpPEJIHOTO IEHCTBHS, IIOPOT CIIC-
1 HIecKoro AeHCTBAIL. Oren-
Ka COCTOSHHS OKPY KaIoIeil
cpenpl. KoHnenmust peaesbHo
JOIyCTUMOH KOHIICHTPaluH
(ITJTK). DKOTOKCHKOTIOTHICCKOE
HOpMHpPOBaHKE (Ha IpAMepe
oTpezesieHus phI00X03sHCTBEH-
ueix 1IJIK). KoMbuH#pOBaHHOE
BO3JIeHCTBYE TOKCUKAHTOB. Me-
TOJIBI HHTETPATHHOM OIECHKHA
BO3IeHCTBHS 3arpsA3HIIOIIHX
BELIEeCTB Ha OKPYKAFOIIYTO cpe-
xy: 6uorecTuposanue, OHOMH-
MUKarL. BHOIOTHYECKHH MO-
HHUTOPHHT KaK () QeKTHBHBII
METO KOHTPOJISI COCTOSHUSA

IJIATHA
o OGO




OKpYIKaIOLIEH CPEIBL.

Knaccuduxanus oT-
XKOJOB MPOMBILLIECHHO-
IO IIPOH3BOJCTBA.
ITpoGiiema yTHIN3A-
AU OTXOOB

MeTo 15l HepepaboTKH TBEPIBIX
0oTX0M0B. TBEPABIE OTXOMEI
IPOU3BOJICTBA, HX xinaccuduka-
1L, mpobJreMa HaKOIICHHUA.
MycopocKurasnue, ero Hez0-
CcTaTKHA. BropH4HOe UCIIONB30-
BapHe OTX0H0B. MeTOoIBI MeXa-
HHUYecKoH mepepaboTK TBEP-
neix 0Tx0/10B. CTOKH © VHIIK

«Anamuy ®T'BOY BO
«Ky6I'Y» moneit u Gpepm, uX €o-
CTA4B H TIOCIIEICTBHS [TOTAIaHIs
B BOJIOEMEL 3arpsA3HEeHKE aTMO-
cephl IKMBOTHOBOIECKUMH
depMamy H TPAHCIOPTHEMH
BEIXJIOTIAMH (2BTOMOOMILHBIH
TPAHCIIOPT, PEAKTHBHBIE CAMO-
JIETHI, KOCMHYECKHE KOpabiH ¢
TBEPIOTOINIMBHBIMHU yCKOPHTC-
sisimu). [opoicKue CTOUHEIE BO-
b1 B cOJIepIKAIIIecst B HUX BE-
mmecTBa. VICTOYHHKH BPE/IHBIX
BeInecTB B OBITY: IPOMBIIIIIEH-
HBIE W3ENIHsI, THIIEBEIC IPO-
IYKTHI, TAThEBAs BOJA.

LUTATHA
o I0P0O

KonTposs 1 OleHKa
COCTOSIHMSL OKPYIKaz0-
el cpenst. Konien-
AL SKOJIOTIECKOTO
MOHHTOpPHHIA

OcHOBHEIE TIPHUHIKITEL OpraHu-
3aIHH CIYIKOBI BKOJIOTHYECKOTO
MoHHTOpHHra. MeXaHu3M Mpu-
HSITHS PEIleHHA ToCyIapCTBCH-
HEIMH IPHPONOOXPAHHBIMH Op-
raHaM¥ Ha OCHOBAaHHM JaHHBIX
CITy>KOBI IKOTOrUIECKOTO MOHHI-
topuHra. Kommenes oneHKH
BO3IEHCTBHS Ha OKPYXKAIOITyO
cpemy (OBOC). Ponb XuMAKO-
HKOJIOTHYECKUX HCCIeI0BAHIH
IS IIPOBEJICHIS [IPOLETYPBI
OBOC. CoBpeMeHHOE€ COCTOsI-
HHe IPAKTHYECKOH pean3alHH
OBOC: mpo6ieMpl ¥ MePCHEK-
THBEL

[UIATH
110 FOPO
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TlocnencTBHS XUMUYE-
CKOTO 3arpsA3HEHIT
orocheps

[106aBHble M3MEHEHHS B 010~
chepe ¥ HX CBI3b C XHMHHC-
CKHMM 3arpsA3HECHUEM.

CHKeHe KauecTBa IHTHEBOH
BojEL 1Ty pemeHus Ipobie-
MBI TiiobanpHoro aeduura IH-
CTOM BOJBL.

3aKycIeHe IPECHBIX BOXOE-
moB. Kucimoroobpasyoomue Tra-

LIJIATA
no 00
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351, HCTOYHUKA M MacinTalbl MX
mocrymienuss B - armochepy.
Mexanu3Mbl 00paszoBaHHusd KHC-
JOTHBIX OCAmKOB M MX BO3JeH-
CTBUA Ha IPECHBIC BOIIOEMEL,
[OYBLI, PACTUTENLHOCTD, HCKYC-
crBepHble  coopyxkenmst. Llo-
CITECTBHS 3aKMCIEHH TIPECHBIX
BOMOEMOB, IpodiieMa «KHCIIOT-
HBIX Hoieiy. [loBbIieHne  pa-
AUALIOHHOTO (oHAa.
Pamgmanumonneii ¢on 3eMIH H
ero cocrapmomue. Mckyc-
CTBEHHBEIE MCTOYHHKH pajHa-
i, OCHOBHBIE BEINWYHHBL H
eMAHHIEI HMX W3MEpPCHHS, HC-
[OJB3yeMble B PagHOMETPHH.
3aKOHOMEPHOCTH MUTPAIHH pa-
IHOHYKJIHIOB B OKpYKarolei
cpejie, MEPOIPHSITISL IO CHIKE-
HHIO HX IOCTYIJIEHHS B Celb-
CKOXO3SIHCTBEHHYIO IpOJyK-
IHIO.

[ToBbIIIEHHEe YPOBHEH CO-
JepikaHus THKENBIX METajlIoB.
[Mouatuss THOKEIOro MeTamia
(TM), MEKPO2JIEMEHTA, HIDKHEH
B BEpXHEH [OPOroBOH KOHIEH-
Tpalidu MHKPO3JIEMEHTOB B Op-
raguaMe. TexXHOreHHOe PacCeH-
BaEWe W KOHIEHTPHPOBaHHE
TM, o6pazoBaHre TEXHOTEHHBIX
TEOXMMHUYECKUAX aHOMAJIHH.
@OpMBI HaXOMTCHH TM B pas-
JAYHBIX CPEJaX, 3aKOHOMEpHO-
CTH BO3JYIMTHOM, BOJHOM, 10Y-
BEHHOM MHUrpanud H OHMOKOH-
menTpupoBanus. MeponpHATAsL
[I0 CHIDKEHHIO IIOCTYIUICHHS
TM B OKpYKarOLIYIO CPEIy.
PaspymeHne O030HOBOTO CIIOS.
Oszon B mpupome. KoneGamus
ypOBHSL COJEPIKAHHS O030HA B
crparoctepe, 030HOBBIC IBIPHI.
[TocnencTRus paspylmeHHs 030-
moBoro ciaosi. O30HOBBIE JIBIPEI
u mapauKoBei addexr. Mepo-
IpHATHS 110 COXPAHCHHIO 030-
HOBOI'O CIIOS.

I'moGanpHoe  MOTEIUICHUE.
Ponn armochepsl B IIOAIEPKa-
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HHH KIMMara. | uImoresa «aH-
TPONOTEHHOTO TOTEILICHI, e€
IpeIoCchUIKY. MexanusM Impo-
SIBJIEHUS IIapHUKOBOro 3ddexra,
ero rino0ajgpHEIC U PETHOHATE-
Hele mocneactmsa. IIpoGiema
«IIOTEPSHHOTO» CTOKa yIJIepoja
M POJib MHPOBOTO OKE€aHa B ero
KpPYrOBOPOTE.

[Torepst 6HONOIHYECKOTO pa3-
HOOOpa3us. 3arpA3sHeHHe CPEIIBI
oOUTaHMs KaK OJfHA U3 NPHIHH
BBIMUpAHHS BHIOB. Hyxepor-
Hble BemecTra B Onocdepe, X
BKJIIOUCHHE B OHOreOXuMHYe-
CKYe UKL, 0COOEHHOCTH I10-
BEJIEHHs B HA3€MHBIX H BOJHBIX
srocucreMax. ONOCPEIOBAHHOE
neficTBHE 3aTrpA3HUTENCH Ha
JKHABBIE OPraHHU3MEL

11

Meroasl OUHCTKH
CTOYHEIX BOJ M IIPO-
MBILICHHEIX BEIOPO-
coB B atMocepy

MeTonpl OYMCTKH Ta30BLIX BEI-
GpocoB. Orxopdmue rasbl, HX
xinaccudukanps.  Kiraccnpuxa-
I[Hs METOJIOB M allaparToB JILT
00e3BpEeKMBAHASI Ta30BLIX BEHI-
6pocoB. OCHOBHEIE CBOHCTBa
neiteit B 3()QEKTHBHOCTE HX
yaBiuBaHUL. BBICOKOTEMIIEpa-
TypHOE 00e3BPEKHUBAHHE Ia30B.
MeToBI OYHMCTKH CTOYHBIX BOJL.
BHOXHMHYECKHE METOIBI
OYHCTKH CTOYHBIX Bog. OpraHu-
YECKHE KOMIIOHEHTHI CTOUHBIX
BOJI, 3aKOHOMEPHOCTH HX pac-
nana. A>poOHBIe i aHA3POOHBIE
METOBI OUUCTKH CTOYHBIX BOJIL.
OymeTKa B IPUPOIHEIX YCIOBH-
X U B MCKYCCTBEHHBIX COOpY-
seHIsIX. MeTosr 06paboTKy
0CaJIKOB CTOYHBIX BOJ. Pexyire-
panus akTEBHOro mia. Kiaccu-
(puKaTHs OCHOBHEIX METO/IOB
OYHCTKH CTOYHBIX BOJI B 38BH-
CHMOCTH OT IIPHPOJIBI 3aTPSA3HH-
teneit. HopmupoBaHHe 110Ka3a-
Teneil CTOYHBIX BOJ B IIPOMBIIII-
JIEHHBIX BEIOPOCOB B aTMoc(e-

py.

IJIATH
o JO®O
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4.2. CTpyKTypa M CUHILIHHBI

TpymoeMKOCTE, JACOB
By paborst 1 xypc 5 2 Kypc Beero
Oo0mast TpPYA0EMKOCTE 72 108 180
AymutopHas pabora: 36 30 66
Hexyuu (71) 8 8 16
Jlabopamopneie pabomut (JIP) 18 12 30
Ipaxmuyeckue 3anamus (113) 10 10 20 |
CamocTosiTerbHas pabora: 36 51 87
Pedepar (P)
CaMocTosSTENRHOS H3YUEHHE Pa3IelloB 26 31 37
CamomororoBka (IpopaboTka 1 MOBTOPEHHE 10 20 30
JNEKIMOHHOTO MaTepuaia i MaTepHaia yJed-
HIKOB H y4eOHBIX MOCOOUH, TOATOTOBKA K JIa-
GOpAaTOPHEIM H IPAKTHYCCKHM 3AHATHSIM,
KOJUIOKBHYMaM H T.JL.)
[lonroToska | crada 3K3aMeHa 27 27
Bujx HTOrOBOT0 KOHTPOJISA 3a49eT 9K3aMEeH SK3aMeH
4.3.1 Paznenn! JUCHHUILIMHLI, H3y4YaemMble HA 1 kypee
KoJymyecTBo 4acoB
Ne CamocTos-
AynuropHas
pasz- HaumeHnoBaHUE Pa3jcIoB TEeNLHAS
Bcero pabora
nena pabota
JI JIP 113
1 2 4 5 6 ]
1 Beegenme. OOmas xapakTepH- 1 5 7 4
cruka Ormocdepsl
Xumrrgeckas sBooris Ouocde-
2 | pBL, KPYTOBOPOT BEIMECTB B IIPH- 15 1 4 2 8
poje
Xumust rupocdepsl. ,
3 | XuMrdeckoe 3arpsa3sHeHHe Ipu- 16 2 4 2 8
POJHEIX BOJL
4 XI/IMPIiI 1104YB. AHTPOIIOTEHHOE 16 2 4 2 2
BO3IeiicTRHE Ha II0YBY
XuMusl BepXHEX M HHOKHHX CJIO-
5 | eB atMocdhepsl  TPOOIEMEL HX 16 2 4 2 8
3arpsA3HEHUs
Hmozo: 72 3 18 10 36
Bcezo: 72 8 18 10 36
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4.3.2 Pazmennl AUCOUIUIHMHLL, H3y4YacMble HA 2 Kypce

KomnyecTBo yacoB
Ne CamocTos-
AynuropHast
paz- HaumeHnoBaHue pasieiion B pabora TeNbHAs
Jiena pabota
J1 JIP 13
1 2 3 4 5 5 7
PeriaMeHTHPOBAHHEE COJIEPIKAHUS
1 | sarps3HESIOMUX BELIECTB B 9KO- 13 1 2 9
chepax
TOKCHKAHTHI B 00BEKTAX OKPY-
2 | xaromei cpensl, KOHTPONIb 1 16 2 4 9
HOPMHPOBAHHE
Knaccubukays OTX0I0B IIPO-
3 | MBILUICHHOT'O IIPOA3BOICTBA. 17 1 4 2 9
[TpobiemMa yTHIH3AIHA OTXOIO0B
KoHTpoJb U OIlEHKa COCTOSIHHA

4 | oxpyxarormeii cpezsl. Konnenmusa | 12 1 2 9

5KOJIOTHIECKOT0 MOHUTOPHHIA
5 ITocteACcTBIS XMMHAYECKOTO 32~ 12 5 9 7
rpssHeHus Guocdephl
MeToasl OUHCTKEH CTOYHBIX BOI B

6 | HpOMBILLIEHHETX BEIOPOCOB B aTMO- 17 1 4 2 8
cepy
Hmoezo: 81 8 12 10 51
Beezo: 81 8 12 10 51

4.4, JlexiinoHHBIE 3AHATHS
No . Tema Yac.

1. |Atmocdepa, ruppocdepa, murocdepa - OCHOBHBIC KOMIIOHCHTEL npupoaHoi cpensL| 1
3aKOHBI ¥ NPHHIUIIE! (yHKIIHOHHPOBAHHS OHOChEpEL.

SAlHTHBIE MEXaHU3MBI IPHPOIHOH cpe/sl B BaKTopEl, 06eceYHBAIONIHE €¢ yCTOHIH-
pocTh. J[UHAMHAYECKOE PABHOBECHE B IPHPOJIHOMH cpejie. I MapoorHyecKuil KL, Kpy-
FOBOPOT DHEPTHH H BCIIECTBA, (POTOCHHTES.

VemoBus B (hakTopsl, obecneunparomue 6e301acHyI0 KU3HEACATEIBHOCTE UCI0BEKA B
IpUpOHOH cpene. EcrecTBEHHBIE "NMTATC/IbHBIE" UKL, MEXAHH3MbL CaMOPEryJLl-
1uH, camoounmenue Guocdepsl. OmacHpe MPUPOHBIE ABIECHHAS; TAPaMETPBI OIIACHBIX
TIPHPOJIHEIX SABICHH H OLEHKA PUCKa YPe3sBhIaHHEIX CHTYaLHi.

Kiumar. CoBpeMeHHblE KITHMATHIECKHE MOJENH - OCHOBA OINEHKH X IIPOrHO3a ITIO-
GaJIbHBIX H3MEHEHHH COCTOSHISA OKPYKAIOIIEH CPEIIBL.

CornmaibHas KOMIOHEHTa MOHSTHS OKPY KaloIIeH CpefibL.

2. [Vuenwe B.U. Beprajckoro o Guocepe. OcHoBHEIE cBofcTBa 6rochepsr. I'eomorute- |
CKUi 1 GHOrCOXHMUYECKHIT KPYTOBOPOTEL BHOT€OXMMUYECKHE IIUKITEI HanO0JIee HKH3-
HenHo Baxkubx 6worenHsx BemecTs (C, N, S, P, O). KpyroBopoT aToMOB, IUKJIBL HIIC-
MEHTOB ¥ UX CONpsIKeHHe, TeXHOTCHHOE H3MCHEHHE LUKIIOB DIEMECHTOB. TeXHOTeH-
HBIC IOTOKY BelmecTsa B Guocdepe. IToHATHE XUMUYECKOro 3arps3Henus 61uochepsL.
MacmrraGsl ¥ ToCHe/(CTBYS 3arpsasHeHus 6uocdepsl. JKuBbie OPraHU3Mbl M TyKEPOI-
Hble BelecTBa B Onocdepe.
3arps3HeHue cpejibl 0GUTaHMs Ye0BeKa, POOIIEMEI KPYITHEIX TOPOJIOB. Oco3HaHHe
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TI100aNBHBIX H3MEHEHHH B SIIOXY HapacTarolero XUMHAYECKOT0 3arpsa3HCHIA OKpyXKa-
FOIIEit cpennl. DKOJIOTHYECKUEe I[pOGHCMBI H SHEPreTHKa, H3BICKAHHE DKOIOTHYICCKH
YHCTHIX BHIOB TOIIHBA.

[VuxatsHbE CBOMCTBA BOJBL. XUMHYECKUH COCTAB IPHPOIHBX BOA: PacTBOPEHHBIE
ra351, TIABHEIC HOHBL, GHOTCHHBIE 91EMEHTHI, MUKPOIJIEMEHTEL, PACTBOPEHHOE Opratu-
yeckoe BemecTBo. OCHOBHBIE BHIIBI IPHPOJTHEIX BO H 0COBEHHOCTH UX COCTaBa. Xa-
PAKTEPUCTHKH OCHOBHBIX KJTACCOB 3arPA3HATOIIHMX BeIecTB. TsDKeNbIe MeTallIb,
Hed)TAHBIE U XJIOPHPOBAHHEIC YTIEBOTOPOIBL, pajIoaKTUBHBIC BemiecTsa. IlonsTre 0
KCEHOBMOTHKAX, HX TIPOUCXOKACHHH H CYMECTBOBAHUA B oxpyxaromei cpene. Oc-
HOBHEIE HCTOUHIKH OCTYIUICHHS 3aIPA3HSIONIIX BEIECTR B BOIHYTO CPEAy- CrouHBIC
BOZB!I. I[pOMBIIITICHHEIE CTOKH. Armocdepapie BemageHus. OCoOSHHOCTH HCTOTHAKOB
[HOCTYIUIEHHS UL Pa3IMYHBIX KIIaccoB. (CHOBHEIE IIPOIECCH] MUTPAIMH 3arPsI3HA-
[IAX BEIIECTE B IPMPOIHBIX BONaX. [lepeHoc B BALE PACTBOPHMBIX COeJTHHEHHH.
Cop61itsi Ha B3BEIIEHHOM BEICCTBC. CepuMeHTalMS ¥ HAKOIICHHE B JOHHBIX OTJIO-
sxermsix. OCOBEHHOCTH TIPOIECCOB MHTPAIMH JULT PasHBIX KIIaCCOB COeMHEHHH.
(OCHOBHBIE IIPOIIECCH! TPAHCHOPMAIHI 38T PASHIONIIX BEIIECTE B IPUPOIHEIX BOJIAX.
Tspkelbe METAIBE: THAPOIIH3, KOMILIEKCO00pa3oBaHye ¢ OPraHHICCKIMH I Heopra-
HMUECKUMI TTACAHAMI, IperuruTanys. OpraHudeckue 3arpIsHIIONIHe BEIeCTRa.
hoToMH3, MEKPOOHEIH MeTa00M3M, CBA3BIBAHUE C PACTBOPEHHEIM U B3BETICHHBIM OpP-
rAEEIecKAM BerrecTBoM. DOPMBI CYIIECTBOBAHMS 3T PASHSIOMIIX BEMICCTE B BOJIHBIX
cpenax. BosmelicTBre 3arps3HAIONIUX BEL(CCTB Ha BOJHEIC Opra"u3Mbl. broakkyMmyIis-
IIHST 3aTPSI3HSIONIMX BEIECTB M MUTPALIS MO MUIIEBHIM IETIM. Toxcuueckoe Bo3JICH-
CTBHE.

. |IIporcxox/IeHHe, COCTaB 1 dynximn 1104BEL O6pa30BaHKE [OIBEHHOTO CIOL. Ero
CTPYKTYpAa, yHUKaJIbHBIC CBOHCTEA 1 dysxius. OCHOBHBIE THIIBI IIOYB. [TousTHe o reo-
rpadu9ecKoi 30HAIBHOCTH. Mexaumaeckuii cocTaB MoYB. XHMHIECKHIL COCTaB [10YB.
Opranu4eckoe BemecTBO MOHB. CocTaB 1 CROMCTBA FyMYCOBEIX BemmecTs. CBoCTBA
04B. MIoHOOBMEHHEIE i KHCIOTHO-OCHOBHBIE CBOMCTBA I10'B. [TonsTre 0 eMKOCTH Ka-
taonnoro ooMena (EKO) 1 KHCITOTHOCTH II0YB. By(eprocTs 11098, Pe1oKC-TpOIECCHl
B IOYBEHHOM cpene. OKUCIATENbHO-BOCCTAHOBHTCIIBHBIC PEXUMET OCHOBHBIX THIIOB
1109B. AHTPOIIOTEHHOE BO3/IEHCTBYE Ha IIOYBY, CBAIAHHOC C TOIy9IEHHEM IIPOAYKTOB
muTanus LpuMenenue yIoOpeHui Js MO MIepKaHis wioiopo s mo4s. Ilnogopoane
oup. [Turatenpusie snemertsl (N,P,K) mous: GopMBI HX CYIIECTBOBAHI, IOTCHIHA-
JIBI COJIEPIKaHs 1 OalancoBOE COOTHOIMEHUE. [Tpumenenue y100peHnii 1 A3BECTKOBA-
e TI0YB KAK OCHOBHBIE arpOTEXHHYECK e TIPHEMBI IOUICPKaHI IIOMOPO/HA HOHB.
OCHOBHBIE THIIEI MUHEPATBHEIX ¥ OPraHu9eCKuX yno6penuit. Crieruduka NpuMEHe-
HELA 0CAJKOB CTOYHBIX BOJ B KAUCCTBE OPraHiaecKoro ynoOperus. I[puHIHNEL pacueTa
BHOCHMBIX J03. OTpHLATENILHEIE 9KOJIOTHICCKUC HOCJIEACTRBHIS IPMMEHEH A yo0pe-
i HAKOIUIEHHE HUTPATOB B PACTEHHSAX, IOIKHUCICHHE, 3arPA3HCHIC TOTB TSKETIBIMH
MeTamiaMe i Jp. IIpuMeHeHne XUMUHYCCKUX CPEICTB 3alllMTEL pacrenuii B 60pr0e 32
moBpImerue yposkaitnocTH. KnaccuuKamist NECTHIHIOB 1O oOBeKTaM BO3ICHCTRHS K
THIY XHEMHYECKUX CoeIUHeHnit. OTpHIaTeIBbHAIC 9KOJIOTHYECKUE TOCIENCTBUSA HC-
O30 BAHNS IIECTHIIAOB B CEIBCKOM X03AHCTRE: 3arPA3HEHAS IPOIYKITMH 1 HaKOI-
JeHHe TeCTHITTHEX OCTATKOB B IIOYBCHHOM cpefe. 3arpA3HCHHE HOYB B pe3ynbpTare
TIPOM3BOJICTBCHHOH JEATEIEHOCTHA TEN0BCKA. TTousa Kak reoxuMudeckas cpena. O6-
111ast XapaKTepPHCTHKA, CXOICTBO H Pa3Iuyie C IPHPOHBMH Bonamu. [ToHATHE NEOXH-
Mugeckoro 6apsepa. THIIE TeOXUMAICCKEX GaphepOB B TIOYBEHHBIX CPEAx: UX POJIb B
METPAIME | TPaHCcPOPMAIIHH 3ar PASHIIOMHX BEMIECTS B [TOYBEHHOM CJI0e. 3arpssHe-
He TouB. OCHOBHEIE KJIACCHI BEINECTB, 3ar PA3HIIOIIHX TIOYBEHHEII CIIOH: TsHKENBIE
MeTAIIIbL, FepOUIU/IHEIE OCTATKH ¥ HE(TSHEIMHA yTIIEBOI0POMEL. WcTOoYHUKY MX TTO-
cTyIIeHHs, (JOPMBI CYIIECTBOBAHMS, OJIBHIKHOCTD B TIOMBCHHOM cJI0€, MEXaHH3MBI
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TparcdopMaliy U TOCTYIICHHS B PACTEHHS. Croco6B! peKy IHTABALHEY 1098, 3arpsis-
HeHHe TSOKeTBIMI METaTAME M CIIOCOOEL ero yCTpaHCHHA. Crioco651 06paboTKH TOYB,
3arps3HCHHBIX TepOUIM/HEMY OCTATKAMH 1 He)TAHBIMHE YIJIEBOIOPO/IAMH.

.| ATMocdepa Kak 00BEKT H3yYCHUS XUMHH oxpyKaromeii cpezipt. CocTas U CTPYKTYpa
aTMoc(epsL. DBoIIoIs arMochepsl, €€ GHOTEeHHOE IPOMCXOKICHHE. BO3ACHCTBHS
CONIHEUHO pajiiaIiy Ha arMocepy. NOHITHE O hOTOXMMHUECKUX PEAKIIILIX HoBEL 1
pajKanbl B arMocgepe. 3arpasHerne atmocdepsl. OCHOBHBIC KJIACCH] BEIIECTB, 3a-
rpsHArOIUX arMocdepy. ECTECTBEHHEIC 1 AHTPOIIOTEHHEIE HCTOYHHKY, COOTHOMICHHE
MEIKIY MX BEIOPOCAMIL: OIHKA PHOPHTETHOCTH HCTOYHHKOB II0 X JIOJIE B CyMMap-
HOM AHTPOIIOTCHHOM BRIGpoce. XUMUT BEPXHUX CIIOCH armocdepsl. OCHOBHEIE PEax-
[HOBHO-CIIOCOOHBIC JACTHIIBL porocdeps! 1 crpaTochephL. Xumust crpaToc(epHoro
030Ha (KHCIOPOJIHEIH, BOJIOPOJIHBIH, XJIOPHBIH H a30THBIA IUKIIBL 030HA). XM HHK-
HHAX cyoeB arMocdeps! I IPoOIEeMBI HX 3aTPA3HEHHL. XIS HIDKHIX cJioeB atMocde-
pe1. Tponmocepa kak CTOBANEHBIH OKHCITHTENEHEIN pesepByap. OCHOBHBIC peaKIOH-
HO-CII0COGHBIE YacTHIIE! B Tpomochepe: PHJIPOKCHIIBHEIN PaJKall, OKCHJIBI a30Ta 1 CC-
PBI U UX TIPEBPAIICHI.

Tazoda3Hble peakiul B tpomocdepe. OKHCICHHE OPraHIIeCKiX coequnenuit. O0pa-
30BaHHE [IEPOKCHAIIETOHUTPHIIOB. "®oTOXMMAYECKHH cMOr". I'erepodasnbie peaKum
B Tpomocdepe. OKUCICHHE JBYOKICH CCPBL, amcopOupOBaHHOM Ha TBEP/IBIX TaCTHIAX
mpva. "Kiraccuueckuit cmor''. OKHCIEHHE BH3IIHX OKCHJIOB a30Ta M Cephl, abcopOu-
POBaHHEIX KareibKaMu BOJBL. "Kresie moxan" . PacmpocTpaHeHHe 3ar PI3HAIONIIX
pemects B arMocepe. Kimaccnuianus sarpssamETeneil (110 TMHCHHOMY pasMepy 1
JUTHTENEHOCTH BO3AEHCTBES), POTIb aTMoc(epHBIX SBJICHHMI (TypOyIeHTHOCTE, HHBEP-
CHST) ¥ THIIA 3ATPS3HUTENS s IPOCTPAHCTBEHHOTO pacIpeIeeH s 3ar PASHAIOMIAX
semects B atMocdepe. [TpoOeME! TpaHCIPAHUHHOTO mepeHoca.

|Komnermus ITAK. IIJK BpeIHEIX BEIIECTB B arMocdepe, BOZe BOJIOEMOB, CTOTHBIX
BOIaxX, MOYBaX, NPOAYKTaX IHTAHHL. Veranonierne BJIK. IpuHIuI IOpPOroBOCTH B
OIEHKE BpEHOTO JEHCTBHS XMMHYCCKHX coemmmennii. Yeranopnenue IIJIK. Orambt
FHTMEHAYECKOTO PEraMEHTHPOBAHMA XUMHICCKIX coe/MHEHHIt B Bo3Iyxe pabodcH
s0mE]L VceemoBaHye TOKCHYHOCTH Y XapaKTepa ZleifCTBHS BPEIAHEIX BEIIECTB Ha JKH-
BOTHEIX. IIpHHITUIIEI YCTAHOBICHHS TJ[K XMMHYECKHX COSHAHHEHHH B arMocepHOM
Bosyxe. OGoCHOBaHHE Ky, (ILIK MaxcHMAIBHO pasoBast), Kputepuu BpeJHOCTH
KUMHYECKMX COEIHHEHMH, JIeKalue B OCHOBE HX pETIAMCHTHPOBAHHA B BOJIE BOMOE-
MoB. CaHnTapHas OLEeHKa BOJBI BOJOEMOB. OCHOBHBIE TIOKA3aTEIH, XapaKkTepH3yIOIHe
CTOUHEIE BOMBI (6HOXMMEYECKOE TMOTpeOIenHe KHCIOpoaa (BIIK), XxuMHIeCcKoe II0-
TpebIeHne KHCIopo/a (XTIK).

[TyTa MOCTYILIEHUS XUMIIECKHX coeMHEHHH U3 TOUBHI B OPraHH3M 4eJI0BCKa. Drambl
perIaMeHTHPOBAHUS XUMITICCKHIX coe/THHEHHIA B 1I0UBE. Y CTAHOBJICHHC ITJTK BpeaHbIxX
semects B mouse ([TJTK,). TIpHHIHIEL HOPMUPOBAHIIA BpPEIHEIX BEIECTB B IPOYKTaX
muranms. TToxazarens [IKyp. Pacq€THBIC METOMIBI OIpe/IeNeHAS BJIK xAMHYCCKUX
COGUIEHMH B pasudHbX 00BeKTax. KoppesimonHbIe ypaBHEHHUL.

“omstrie ToxcuusocTH. OCHOBHEIE aCIICKTH TOKCHKOXHHAMUKIL HOCTYIUICHHE TOKCH-
KAHTOB B KHBBIE OPTaHM3MbI, HX TPaHCHOPMAIAA 1 MCXAHNIMDI netcTaus. DQHEKTE
BO3IEHCTBHSL Ha XUBOH opranu3M. KomiiecTBeHHbIE XapaKTepPUCTUKH TOKCHKOJIIHA-
MEKH: 1038, KpEBEIE "103a-3¢0dext", IopoTr BpeaHOTo NelcTBHS, IOPOT Ccrenupuyc-
cxoro neiictaus. OLeHKa COCTOTHUA oxpy>Xaroireit cpensl. KOHIENus IpeNeibHo /10-
IyCTUMO# KOHICHTPaIH (IIJTK). DKOTOKCHKOIOTHIECKOE HOPMUPOBaHHE (Ha HpHaMe-
pe oIpeee s PLIO0X03SHCTBEHHEIX TIIK). KoMOGMHAPOBAHHOC BO3/ICHCTBHC TOKCH-
KanTOB. METO/H MHTErPATLHOI OLEHKH BO3EHCTBIS 3ar PATFOIIHAX BEIecTB Ha
OKPYIKAFONIYIO Cpefly: OHOTECTHPOBAHHC, GrOMHIMKAIAS. BHOTOTHUECKIH MOHHTO-
pHET Kak 3¢ QeKTHBHBI METO/ KOHTPOILL COCTOSHUS OKPY)KAIOIIEH Cpesibl.
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. |Brast OPOMBIIIIEHHBIX OTXOJ0B H I(J"IaCCI'I(bHKaHHH COJIEPIKAIIHUXCA B HUX BpPEeIHBIX

pemmects. CTOKH ¢ mojielt 1 ¢epM, UX COCTaB M IOCTCACTBHA rormagaHusi B BOJOEMBEL
3arpszHEHHe aTMOCHEpB! JKUBOTHOBO/TICCKIMHU dbepMamMu ¥ TPAHCTIOPTHBIMH BBIXJIO-
maMH (aBTOMOGHIIBHBIN TPAHCIOPT, PEAKTHBHEIC CAMOJIETHI, KOCMHYECKIE Kopabiu ¢
TBEP/IOTOILTMBHEIMHI yckopuTe/sIMH). ['opojickie CTOIHBIE BOZBI 1 cozeprxanyecs B
HHX BemmecTBa. VICTOYHHKY BPEQHBIX BEIIECTB B OBITY: NPOMBIIIICHHEIE W3Ienus, TH-
IeBEIe MPOIYKTEL, MHUTHEBAsT BOJA.

Meros!l nepepaboTKh TBEPABIX OTXOIOB. TBEp/IBIE OTXOE! IPOU3BOACTBA, HX Kilac-
cuukarys, IpodemMa HAKOIIEHHUS. Mycopoc)KHI'aHHE, ET0 HEJIOCTATKH. Bropudmoe
HCIIONB30BAHME OTXO0B. MeTO(BI MeXaHIIECKOH mepepaboTKe TBEP/BIX OTXO/IOB.
BHIBI OTXOOB IIPOH3BOJACTBA 1 MacmTab51 ux o6pazosanust. Kimaccudukarys 0Tx0-
I0B. AHAITU3 OTXOMJOB.

VHBeHTAapH3aIHs I TaCIIOPTH3ALLS TPOMBIIIICHHBIX OTXO/I0B ; IPOEKTHI HOPMATHBOB
06pa3oBanmst OTXOIOB M JIMMHT Ha HX Pa3MeIICHUE.

ITopsijiox BO3AEHCTBYSI Ha OTXOMBL: cGop, XpaHeHHe, TPAHCTIOPTHPOBKA OTXO/0B; ITOJIH-
FOHBI JUL TBEPBIX OTXOIO0B; IepepaboTKa OTXOMOB; ofparerue ¢ TOKCHYHBIMHE IIPO-
MBITTUICHHBIMH OTXOJIAMH.

MCIOTB30BAHME OTXOIOB: HCIIONB30BAHNE OTXO/IOB B KAJECTBC BTOPHTHBIX MaTepua-
JIOB WM SHEPTETUYECKHX PECYPCOB; H3BIEYECHIE IEHHbIX KOMIIOHEHTOB, IIPUMEPHI I1¢-
pepabotku THO.

OCHOBHBIE TIPHHIAITE OPraHU3aLHH CITyXKOEI 3KOJOTHIECKOTO MOHHTOPHHTA. Mexa-
HU3M IIPHHSTHS PENICHHA TOCY/[APCTBCHHBIMH IPHPOAOOXPAHHEMH opraHaMH Ha Oc-
HOBAHHH JAHHBIX CITyIKOBI SKOJOTHYECKOr0 MOHHTOPUHTa. KKOHIICTILHs OLNCHKH BO3-
nelicTBus Ha okpysKaromtyio cpexy (OBOC). Poib XHMUKO-9KOJOTHICCKIX HCCJIE0-
pammit juis nposenerns npoueaypst OBOC. CoBpeMEHHOS COCTOAHIS MPaKTHYECKOH
peamuzar OBOC: npoGieMbl 4 TEPCHEKTHBRL

10.

[ MoGAlBHEe H3MEHEHHs! B GHoC(Epe M HX CBSI3h C XUMHIHUCCKAM AT PASHCIIICM.
CHIKEHHE Ka4eCTBa IMUTHEBOM BOAEL. [IpHIuHEL H IMOCIEACTBHA neduuTa IUCTOM BO-
o Ha Iuraere. VICTOYHHKH — 3arpA3HCHHA OUTHEBOH BOABI M CAHUTAPHO-
[HTHEHMYECKHE TPeOOBAHMS K & KadecTBy. BpejiHbIe BEleCTRa B IIHTHEBOI BOAE, 00-
HapyKMBAacMBIe COBPEMEHHEIMH METOXAMH, HX oraccudukarys. TeXHOTOrH IOy Ye-
Hus HTHeBoi BojipL IIy Ty pemenus mpoGieMsl rI00aIbHOT0 ne(hHIHTa TUCTON BOJIBL.
3aKmCIeHUe IPecHEX BosI0EMOB. KucnoToobpasyrommie raspl, HCTOUHAKA 1 MacIuTadkl
HX TOCTYIIeHHs B atMochepy. MexaHH3MBL 06pa3oBaHis KMCIOTHEIX OCAJIKOB M HX
BO3JICHCTBHS HA IIPECHEIE BOJOEMBI, IOUBBI, PACTHTEILHOCTE, HCKYCCTECHHBIC coopy-
sxerust. Mexanu3mbl OydepHoro NEHCTBHS NOYB K M3MCHEHHIO pH. ITocneacTus 3a-
KMCITEHHs TIPECHBIX BOZOEMOB, MpobieMa (KUCIOTHBIX JOXIEeH». MeponpuaTas 1o
CHIYKEHHEO BEIGPOCOB CEPHACTOTO Ta3a B arMochepy. CHmKeHue KMCIOTHOCTH II0YB H
BOZIOEMOB.

TTOBEIIEHAE PATHATHORHOTO GoHa. PaquanmoHHbIH (hox 3eMIIH U ETO COCTABILIIONIHAC.
HcKyCCTREHHEIE HCTOTHHKH pajaliii. PajoayBCTBUTEILHOCTE JKHBEIX OPraHH3MOB,
OT/ICBHEIX €r0 OPraHoB M TKaHel. Bronornyeckoe ICHCTBUE paZMalliH, 3a0oJeBaHuA
1 ux mpodiakTuka. OCHOBHEIC BEJMYHHBL M CAUHUIIEI HX H3MCPCHH, HCIIOJIB3yeMbIE
B pajAOMETPHH. 3aKOHOMEPHOCTH MHTPAIUA PaTHOHY IO B OKpyIKaloImei cpene,
MEPOTIPHSTHSL [0 CHIYKEHUIO HX MOCTYIUICHHS B CENMBCKOXO03SMCTBEHHY O IPOTYKIHIO.
TToBLIIEHHE YPOBHEH CONEPIKAHUS TSDKENBIX METAIIOB. [MomsaTust TSHKENIOrO MeTala
(TM), MEXpO3JTEMEHTa, HIDKHEH 1 BEpXHEH MOPOTOBOH KOHIEHTPALME MAKPO3JIEMCH-
TOB B Opranm3Me. bronoruyeckas pojib MUKPOIJICMEHTOB, 3a00JIeBaHMs IIPH UX HEMO-
cTaTKe MM M30BITKE B Opranusme. TeXHOTEHHOE PacCeMBaHUE ¥ KOHIEHTPHPOBAHHC
TM, obpazoBaHye TEXHOTCHHBIX TEOXHMUISCKIX anomanuit, @opmpl Haxoxnenus TM

B PA3JIMYHBIX CPEfiax, 3aKOHOMCPHOCTH BO3/YIIHOM, BOOHOH, NOYBEHHOH MUIPAIIIA 1
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GuoxoHIeHTprpoBasus. [[0MBHXHOCTE TM B moUBe, TEOXHMHIECKHE Gaphephl. Mexa-
HU3MEI TOKCAUecKoro aeiicteus TM u crenuduka MX BRIBCACHUS M3 PA3IITHEX BHJIOB
OpraHu3MOB. MepolpHATHS [0 CHIDKEHHIO moctymienus TM B OKpyIKaroIyIo Cpeay.
PaspymeHye 030HOBOTO CJIOSL. Oson B npupoje. Konebanus ypoBHI COXCPKAHIT 030~
Ha B crpatocdepe, 030HOBbIE NBIPEL ITocnencTR A paspyIIeHHs 030HOBOTO CIIOA. Uc-
TOIIEHHE 030HOBOIO CIOS B PE3YNBTATE aHTPOIOrCHHOIO BosieicTBHS Ha atMocdepy
KaKk DioBanpHAs SKoJformIeckas mpodnema. O30HOBBIE ABIPEL I TapHAKOBLIH 3} PeKT.
MexanmsMbl CHHTe3a H paciiafa 030Ha B cTparocdepe. O30HOpa3pyLIArOIIIe BEIe-
CTBa, HCTOYHUKK M MAcmTalbbl MX HOCTYIUICHHUA B armoc(epy. MeponpusaTus II0 Co-
XPaHEHHIO 030HOBOTO CJIOA.

'o6ansHoe moTemieHre. Pos arMoceps! B MOUIEPKaHIA KITMMATa. Tumoresa «aH-
TPOIIOTEHHOTO TOTEIUICHMSD), e€ MPE/IOCHUIIL. «TTapHUKOBEISY Ta3bl, HCTOYHUKH H
MACIITabhl HX TOCTYIIIEHHs B arMochepy. MeXaHH3M MPOABICHH IAPHEKOBOTO (-
dexra, ero raoGanbHEE H PErMOHAIBHEIC nocnenctus. TIpobnemMa «ITOTEPAHHOTO»
CTOKA YITIEPOJIa U POJIb MEPOBOTO OKeaHa B €ro KpyrosopoTe.

TToTepsi GHONOrMYECKOTO PA3HOOOpasUsL. TeMIIbl BEIMAPAHHS BUIOB B IPOIUIOM U B
HACTOSIIEE BPeMs. 3arps3HeHue Cpe/ibl 00U Tatusl KaK OJIHa 13 IIPITHH BEIMUPAHHS
BUI0B. Uy KepOHEIE BEIIECTBA B 6rocdepe, MX BKIIOTCHHE B OHOreOXMMITICCKHC
ITHIUIEL, 0COOEHHOCTH OBEICHUS B HA3EMHBIX M BO/IHBIX sxocrcTeMax. OnocpeoBan-
Hoe JeicTBHE 3arps3HATEIIei Ha JKHBbIC OpraHu3Mbl.

11.

MeTonsl OYHCTKH Ta30BBIX BBIOpocOB. OTXOAIHE Iaspl, HX wraccuduiarus. Kiac- 2
cHdUKaIMsL METOJIOB ¥ alliapaToB JUIA 0Ge3BPEIKMBAHKS IA30BBIX BHIOPOCOB. OcHoB-
HEIE CBOMCTBA MplIeH ¥ 3 (EXTHBHOCTD HX yIIaBIUBAHHA. OumcTKa Ta30B OT IBUIEH C
TOMOIIEEO (PUIBTPOB M MOKPBIX npieynosuTeneil. MeToj(bl OUHCTKH OTXOIAMIMX Id-
30B: aGcopOIMOHHEIE, aNCOPOIHOHHEIE, XeMOCOpPOLHOHHEIE, KATAIHTHIECKHC, TEPMU-
geckue. BEICOKOTEMIIEpaTypHOE 00€3BPSHBAHNE Fa30B.

MeTo1pl OIHCTKH CTOYHBIX BOJ(. BHOXHMUYIECKHE METO/BI OHCTKH cTounbIxX BoJ. Op-
rAHAYCCKIE KOMIIOHEHTHI CTOYHBIX BOJI, 3aKOHOMEPHOCTH X PacIa/id. YcraHoBIeHHE
BO3MOIKHOCTH TTO/IAdH CTOYHEIX BOJ HA OHOXHMIYECKHE OUHCTHEIC COOPYIKCHI, KJac-
crbuKaIys BOJ 10 GHOXUMHUIECKOMY NOKa3aTeIo. AspoGHBIE 1 aHA3POOHBIC METOJIBT
OUHCTKHA CTOYHBIX BOJ. OUHCTKA B IIPHPOIHBIX YCIOBMAX H B HCKYCCTBCHHBIX coopy-
skeHusx. Merosr 06paboTKi 0caKoB. Pexynepanis akTHBHOTO 1. MexaHnJecKue,
XUMHAYECKHE ¥ QH3UKO-XUMITIECKHE METOIBI OHHCTKH CTOTHBIX BOA. Knaccupukanus
OCHOBHEIX METOIOB OUHCTKY CTOYHBIX BOJ B 3aBUCHMOCTH OT IPHPOJIBI 3T PASIHTC
sieit, CYIHOCTS METOIOB OYHCTKH CTOIHBIX BOJL OT Ia308B, MUHEpAaTbHBIX B Opramnmye-
CKHX IIPUMECEH, MEJTKO- H rpy6OHCIIEPCHBIX IPUMCCEH. Hopmuposanue IOKasaTeneH

CTOYHBIX BOJL ¥ TIPOMBIIILICHHBIX BEIOPOCOB B armocdepy.

4.5. JlaGopaTopHbie 3aHATHI

No Tema Yac.

1. [VMmenpmenwe comepikanus XnopoQuiia B JUCTHIX pacTeHHii — OHOHH THKAIHOH- 2
HEII NpH3HAK HEOIAroTPUATHEX ycioBui cpenbl. OnpeienieHue xnopoduma do-
TOMETPUYECKUM METOIOM.

2. |Omenka yporus 3arpssHenns aTMOChEPHOro BO3/IyXa oTpabOTaHHEIMH ra3aMy aB- 4
TOTPAHCIIOPTA Ha yJacTKE MargCTpabHOM b (110 KOHIEHTPAlnH CO).

3. |Onpezenenue THKEIBX METAIIIOB B IPHPOIHEIX BOXAX ¥ NOHHBIX OTJIOKCHUAX 4

4. |Onpe/ienenye NECTHIMIOB M HETETPOTYKTOB B IIOUBE 4

5.|OnpeziesicHAe HEOPTaHHICCKHX OKCHIOB (a3oTa, cepBI) B BO3/IyXe HACCIIEHHBIX MECT 4

6. [OumeTKa cTOUHBIX BOM OT OpraHMYCCKUX ¥ HEOPraHuieCKuX 3arps3HeHMN 4

7. |Onpenencure 1IAY B mpUpOIHEX BOAAX 4
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[ 8.|Ananus cocrapa u pacer TBEP/IBIX IPOMBIIUICHHBIX OTXO/O0B

4.6. lpakTHYIeCKUE 3AHITHH

No

Tema

1

VesioBus 1 akTopLl, 00ECTIeUHBAIONIHC Ge30MacHYIO0 XKH3HEIEITeITBHOCTh HCIOBe-
Ka B IIPUPOJHOM Cpere. EcrecrBeHHbIC "THTATENBHEIE" IHKIIBL, MEXaHH3MEL CAMO~
peryIsIig, CaMOOUMICHIC OrocdepsL

KpyroBopoT aTOMOB, LIKJIBI SIEMCHTOB H HX conpsprerue. TeXHOreHHOE H3MEHE-
HHE IUKIIOB 5JIeMEHTOB. TeXHOTEHHBIE HOTOKM BCMIECTEA B ouochepe. Iomsrue
XEMMHYECKOT0 3arpsa3Henns GHochepsl. Macirrab5l B IOCTEICTBHS 3ar PA3HCHUL
ouochepsl.

DopMBI CYIIECTBOBAHHS 3arpA3HSIONMX BEIECTB B BOIHBIX cpenax. BosneiicTBre
3arps3HSIONHX BEIECTB Ha BOAHBIC OpraHu3MBL BuoakkyMyIIus 3arPA3HAIOIIIX
BEINECTB M MATPATHS 10 IHIIECBEIM IEIISHM. Toxciueckoe BO3OCHCTBHE.

Tlousa kaKk reoxuMudeckas cpeja. Obmas XapakTepUCTAKa, CXOACTEO H pasIHIHe C
IpEPO/IHEIME Bogamu. [[OHsATHE TEOXHMHUHICCKOTO Gappepa. THITEI TEOXUMHYECKIX
GaphepoB B IOYBCHHBIX CPE/IAX: HX POJIb B MATPALII 1 TpaHc(OpPMAIAH 3ar PASH-
IONIHAX BEIECTB B IOUYBEHHOM CJIOE.

KaccuuKarus 3arpsisHuTeNne (To JIMHEHHOMY pasMepy 1 IUTATEIIEHOCTH BO3JIEH-
CTBUs), POIIE aTMOCHEPHBIX ABICHUHA (TypOyIEHTHOCTD, HHBEPCHST) B THIIA 3aTpsa3-
HETENA JUISL IPOCTPAHCTBEHHOTO PACHPEISIEHHIS 3ar PASHATOTIHIX BEIIECTB B aTMO-
chepe. [IpobIIEMEl TPAHCTPAHITHOTO IIEPCHOCA.

HopMupOBaHHE BPE/IHEIX BEIIECTB B armocdepe, Bojie BOJOEMOB, CTOTHBIX BOIAX,
[T09YBax, MPOJIYKTaX MATAHHUI.

HHBGHTapHBaH,H_H n HaCHOPTI/ISaI.IHH HPOMI:I[[UIBHHBIX OTXOJIOB, IMPOCKTHI HOpMaTH-
BOB 06p330BaHHH OTXOJOB M IUMHT Ha UX pa3sMCIIEHHC.

Opraﬂmaunﬁ M METOJBI SKOJIOTHYECCKOI0 MOHHTOPHHTA.

o]

T oGanbHbe H3MEHEHAS B OHocdepe i HX CBSI3h ¢ XUMUYCCKUM 3arpi3HCHHCM.

o

10

Xummaeckue, GHOTOTHYECKAe, (YH3UIECKHE METOIbI OHCTKH CTOHHEIX BOJI H 1IPO-

MEILIICHHBIX BEIOPOCOB B aTMOC(epy

5, O6pazoBaTeJbHbIE TEXHOJIOIAH

Bu zang-
Kype e Mcronb3yeMble HETEPAKTABHEIC 00Pa30BATCIBHBIC KomuuecTBO
(L TIP) TEXHOJOTHH 9acoB
1 J{ WurepakTUBHBIC JICKITMH 4
JIP ['pymIoBkIe QUCKYCCHH, o0cy)KIeHHe pe3ybTaToB 6
HCCIIEIOBAHMI
1IP Kondepernuu 4
2 JI WurepakTHBHBIE JIKITUH 4
JIP ['pylIIOBEIE JICKYCCHH, obCyKIeHne Pe3yIbTaToB 8
HCCIeJOBAHII
1P Koudepenuun 4
Hmozo: 30

6. OneHoTHBIE CPENCTBA QIS TEKYIIEro KOHTPOJIs yCIeBaeMoCcTH
CobGeceoBadne, TOKIAILI, K3aMeH.
[TpuMepHEIC TEMBI JIOKJIATIOB
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1 Armocdepa, runpocdepa, murochepa - OCHOBHBIC KOMITOHEHTBI TIPAPOIHOI Cpesibl. 3aKOHBL 1
HPUHIAIEL QY HKIHOHHPOBAHH 6uocdepsl.

2 Knumar. CoBpeMeHHDIe KIMMATHYECKHe MOJIENH - OCHOBA OLCHKH H IIPOTHO3a IIT00aNbHEIX M3~
MEHEHHUI COCTOSHMS OKPYKAIOMEH CPeIbl.

3 OnacHBIe IIPHPO/IHELE SBJICHHS; apaMeTpPE! ONACHBIX PUPOAHEIX SBIIEHUH M Ol[eHKa PHCKa Ype3-
BEIYANHEIX CHTYalMH.

4 3arps3Henne cpeIl OOUTaHuUs eNOBCKa, 11poGIeMBI KPYIIHEIX TOPOJIOB. Oco3Hag#e TIo0anbHBIX
H3MCHEHHUH B 9II0XY HAPACTAOIIET0 XUMHIECKOTO 3arpA3HCHI OKPYIKAIOIIEH CPEIIBL.

5 Konnermmst ITJK.

6 [ To6aNbHbIC H3MEHEHHs B 6Eochepe i HX CBA3b ¢ XMMUIECKHM 3aTPASHEHHICM.

7 Veiopus ¥ GaxTopsl, obecIenBaronye 6e301acHyo SKH3HEIEATEILHOCTE 9elI0BeKa B IIPHPOL-
HOii cpenme. ECTeCTREHHBIE "THTATeIbEbIe" IHMKIEL, MEXaHU3MBI CaMOpPETyJIAIHH, caMOOUYHIIEHHE
ouochepsl.

8 ArMocepa KaK 00BEKT H3YICHH XUMHH oxpyxatonieit cperpl. CocTaB M CTPYKTYpa arMochepsL
DpoJonyst aTMoc(ephl, e OMOreHHOE IPOMCXOIMKICHHC. BosmeitcTBHEe CONHEYHOH pajidallid Ha
arMocdepy.

0 Xumus BepxHUX cioes aTMochepsl. OCHOBHBIC PEeaKIHOHHO-CIIOCOOHEIS YACTHIIBL HoHOC(EpE! 1
ctpaToc(EPEL

Bompockl K 3a4eTy.

1 3amATHEE MEXaHH3MBl TIPUPOIHOM cpefpl ¥ (aKTopEL, 0BeCIeTHBAIOIIHE €¢ YCTONIHBOCTE. lH-
HAMHYECKOE PABHOBECHE B IIPUPOTHOM CPETIE.

2 Vuerme B, Beprasckoro o 6uocdepe. OCHOBHBIE cBoiicTna 6uocdepkL. I'eonornyeckuii u OHo-
FeOXHMHYECKHH KPYrOBOPOTEL. BHOTeOXMMHYCCKUC TIHKIIBT Haubolee HKI3HEHHO BXHBIX OHOTCH-
HBIX BEHIECTB.

3 TexHOreHHHEIe OTOKY BemecTsa B Guochepe. XUMAYECKOE 3arPASHEHHC buocdepsl.

4 DKOTOrMHYECKHe IPOBIEMEL H SHEPIeTHKA, H3BICKAHHIE SKOIOTHHCCKH THCTRIX BHJIOB TOILIHEA.

5 VHuKaTbHBIC CBOMCTBA BOABL XHUMHYECKUIl COCTAB NPHPOAHBIX BOA. OcHOBHBIE BHJEI IPHPOJ-
HEIX BOJI ¥ OCOOEHHOCTH X COCTaBa.

6 XapakTepuCTHKH OCHOBHBIX KIIACCOB 3arps3HIONIX BEICCTE. OCHOBHBIE HCTOYHHKHM ITOCTYIIIIC-
HUS 3aTPSA3HAIOIIEX BEIIECTB B BOJHYIO CPEAY.

7 OCHOBHBIE IPOIECCHT MUIPALMA K Tparc(OpMAIuK 3arpI3HIOMMX BEIICCTE B IIPUPOJIHBIX BO-
max.  OcoBeHHOCTH — IPOIECCOB — MHMTpamui  JUIT  pasHbIX KIAcCOB  COG/MHEHHH.
DOpPMEI CYIECTBOBAHHS 3aTPA3HSIOMX BEIECTB B BOAHBIX CPEAX.

9 Bo3aeHcTBHE 3aTPA3HAIONINX BEIIECTB Ha BOJHEIC OPramH3MBL. BroakKyMyJIAIMs 3arPI3HIOIIX
BEINeCTB i MUTPAIHS IO THIIEBEIM elM. Tokcueckoe BO3IEHCTBHE.

10 IIporcX0sK/IeHHE, COCTaB ¥ (yHKIMH OYBEL. OCHOBHBIE THIIEI ITOYB.

11 CaoiicTBa IIOYB.

12 AHTpOIOTEHHOE BO3/EHCTBIE HA IIOUBY, CBASAHHOE C MOy CHHCM HpOLYKTOB mHTaHus. IIpH-
MeHeHHe yA00peH it I IO AIepKaH s II0I0PO/IHS OB,

13 OCHOBHBIE THIIBI MHHEPAILHEIX X OPraHHICCKUX yIoOpeHHii.

14 TIpuMeHeHHE XHMUICCKHX CPEICTB 3alUTEL pacrenuii B 60phOe 3a IOBBINICHHE YPOKAHHOCTH.
KitaccupUKaIus IECTHIHIOB, SKOIOrHIECKUE TOCISICTBIA HX HCIIOJB30BAHUA B CEBCKOM XO3sH-
CTBE. '

15 [Mousa Kax reoxuMmdeckas cpea. OOImas XapakTepHCTAKa, CXOACTBO M pasiMHHe C OPUPOIHEI-
M BojiaMit. [TOHATHE reOXHMHYECKOro 6apbepa.

16 3arpssuenne 1mouB. OCHOBHBIE KIACCHI BEIIECTB, 3arpA3HSIONMX ITOYBCHHBI CIIOH. Crroco0Er
peKyJIBTHBALMY TI0YB.

17 OCHOBHBIE KJIACCH BENECTB, 3arPASHSIONTEX atMocdepy.

18 Xumus Tporocdepst. I'azodasusie peakuuu B tporochepe. [IpobieMbl TpaHCTPaHNIHOTO ICPe-
HOCA.
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Bonpock! K 3K3aMeHY

1 Konmenuus [TJTK. [TJK BpeIHEIX BEILECTB B arMocdepe, Bojie BOJOEMOB, CTOYHBIX BOJAX, II0H-
Bax, IPOJYKTax IHUTAHUs. Y CTaHOBJICHHE BJIK u ITJK. Vccnegopatne TOKCHYHOCTH H XapaKTepa
NeCTBHS BPEIHBIX BEIECTB Ha KHBOTHAIX.

2 Kpurepuu BPEIHOCTH XUMHHYCCKHAX CoeIMHEHH T, IeXaI(ue B OCHOBE WX PErIaMCHTHPOBAHHUA B
BOJIC BOJIOEMOB,

3 CaHmTapHas OIeHKa BOZbI BOXOEMOB. OCHOBHBIC OKA3ATCIH, XaPAKTEPHIYIOIMHC CTOYHBIE BOJEI
(6uoxmMmyecKkoe NoTpebIeH e KHCI0po/a (BIIK), xumudeckoe MoTpeOIeHHe KHCIoposa (XIIK).

4 TIyTH MOCTYIUIEHUs XUMIHYECKHX COCHMHCHHMI M3 TIOYBBI B OPTraHUSM HEIOBCKA. Dransl peria-
MEHTHPOBAHIA XMMHUYCCKHUX COEIHHEHHUH B MOYBC. Veranosnenue 11JIK BpeHBIX BEIECTB B IIOYBC
(T1Ks).

5 [IpHHIAITE HOPMUPOBAHHS BPEJHBIX BEMIECTB B POJYKTAX ITHTAHHA. [Moxaszarens TTIKp.

6 Pacutthsie Metompl onpenenenus BJK XxuMHIeCKAX COeIMHEHMI B pasnudInbX oosexrax. Kop-
peNsIMOHHEIE YPAaBHEHHUS.

7 ToHsitHe TOKCHUHOCTH, OCHOBHBIG ACTIEKTHI TOKCHKONMHAMHUKE: TOCTYIUICHHE TOKCHKAHTOR B
JKHBEIE OPTaHU3MBL, HX TPAHCHOPMAIHS M MEXAHH3MPI nefcTBUL.

8 OlleHKA COCTOSHHS OKPY)KaIOmEH Cpebl. Konnenius IpeneabHo JOIYCTUMOM KOHIEHTPAIH
(IIJTK). DKOTOKCHKOJIOTHIECKOe HOPMUPOBAHKE (1a TIpuMepe ONPENENeH s PEIOOX03THCTBCHHBIX
ITJTK).

9 KoMO6uHEPOBAHHOE BO3JEUCTBHE TOKCHKAHTOB. MeTo15I HHTErpaabHOH OLICHKA BO3IEHCTBUA 3a-
IPASHAIONAX BEIECTB Ha OKPYXKAIOIMYIO CPEey. BrojIoruuecKuii MOHHTOPUHT KaK 9(QQeKTHBHEIH
METOZ KOHTPOILL COCTOSIHHS OKpY Katomeil cpejibl.

10 Buas! IpOMBIIIEHHEIX OTX0J0B 1 KIIacCH(QUKAITHS COJEPIKAIMUKCS B HUX BPE/IHBIX BEIIECTB.

11 Topozckue CTOUHBIE BOMBI M COACPKAIIMECST B HUX BELIECTRA. WcTOYHUKY BPEIHBIX BEIIECTB B
GBITY: IPOMBIIUICHHEIE H3/[ENAST, TUIICBEIE IPOAYKTHI, MATHEBAN BOAA.

12 MeTop! HepepaboTKe TBEPABIX 0TXOO0B. TBEPIBIE OTXOAEI IPOU3BOACTEE, HX xraccupHKanmsl,
npo6ieMa HAKOILIEH A, BTOPUYHOE HCONE30BAHHUE 0TXO/I0B.

13 Bums! 0TX0IOB IPOMU3BOACTBA 1 MacImTabBl uX 00pa3oBaHHsL. Kiaccuduxanys 0TX010B. Amnanus
OTXOJIOB.

14 VIHBEHTAPH3AIIHS ¥ ACTIOPTH3AMHS IPOMBIIIIEHEIX OTXONO0B; NPOCKTEL HOPMATHBOB 00paso-
BaHHS OTXOMOB M JTMMUT Ha HX PasMEIIECHHUC.

15 TlopsiIoK BO3AEHCTRIS HA OTXOABL: cOOp, XPAHEHHE, TPAHCIIOPTHPOBKA OTXO0B; TIOJIUTOHBI JJIS
TBEPJIBIX OTX0/IOB; IIEPepaboTKa OTXOMI0B; 06parenye ¢ TOKCHIHBIMA IPOMBIIIICHHBIMA OTXO0/a-
M.

16 CHMIKCHME KAYeCTBA IMUTHLEBOM BOAEL VICTOYHHUKH 3arpA3HEHI OUTHEBOH BOJGI H CAHHTAPHO-
I'UTHEHWYeCKHe TpeOoBanus K €€ KayecTBy. Bpe/iHpIe BCIICCTRA B MUTHEBOM BOJie, OOHApyIKUBaE-
MBIE COBPEMEHHBIMH METOJIAMH, HX KIACCHHHKAISL.

17 TexHOOTHS MONyJYeHHs [IHTHEBOH BOMBL IIyTH pEINEHMS mpoGIeMEl TI0BANEHOTO AeQUIUTA
YUCTON BOJEL

18 3axucyenne IPecHEX BoI0EMOoB. Kucnoroobpasyronue rasel, HCTOUHHUKI 1 MaciiuTabel uX I10-
crymienus B atMochepy. MexaHH3MBI 06pa3oBaHKd KHMCIOTHBIX OCAAKOB M HX BO3/IeHCTBHA Ha
TIPECHBIE BOAOEMEI, IIOMBBI, PACTHTENLHOCTh, HCKYCCTBCHHEIC COOPYKEHUS.

19 Mexarn3Mmsl Oy (hepHOTrO JAEHCTBHS [10YB K H3MCHEHHIO pH. ITocnencTeys 3aKUCIECHH IPECHBIX
BOJIOEMOB, IPOOTIEMa KUCITOTHEIX H0iIeHy. MeponpHsTHs 10 CHIMCHHIO BHIOPOCOB CEPHHUCTOIO
rasa B arMoc(epy. CHIKCHHE KHCIOTHOCTH 0B ¥ BOTOEMOB. '

20 TTopmeHye pagEanMonHoro Gpona. PamuannoHHbIH don 3emim 1 ero cocTapsromue. Mckyc-
CTBEHHEBIE MCTOUHHKH paguainyi. bromormyeckoe NEHCTBHE panuariH, 3a0oIeBanus U MX mpodu-
JIAKTHKA.

91 OCHOBHBIE BEIMYHMHBI ¥ EIUHHIBI HX U3MEPEHHsI, HCIIOIB3YEMEIC B PaOMETPHH. 3axoHOMEp-
HOCTH MHUTPAIUM PATHOHYKIHIOB B OKPYKAOIIEH CPE/e, MEPOIPHATHI IO CHIDKEHHIO MX IOCTYII-
JIEHHS B CENBCKOXO03HCTBEHHY O TIPOTYKIIHIO.
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22 TloBblmeHye ypoBHeH COIEPKaHMs TSDKENBIX METalIoB. Tlomsitus Tsokénoro metamia (TM),
MEKPO3JIEMEHTA, HIDKHEH U BepXHeH [IOPOTOBO}H KOHIEHTPAIMA MUKPOITIEMEHTOB B OPTaHHIME.

23 BroorHyeckast poib MHKpOdJIEMEHTOB, 3a00/eBaHts PA UX HEJOCTATKE HITH U30BITKE B Opra-
HHU3ME.

24 TexHOTeHHOE paccerBaHie ¥ KOHLEHTPHPOBAHUE TM, 06pa30BaHUE TEXHOTCHHBIX TCOXHMUIE-
CKHX aHOMaJIHH.

25 Mopmer Haxoxierns TM B pasIHIHBIX Cpejiax, 3aKOHOMEPHOCTH BO3MYIIHOM, BOJXHOM, II0UBCH-
HOM MUTpaIyy i OMOKOHIIGHTPHPOBAHH. TosmwxsocTs TM B II09BE, TEOXHMHIECKIC Haprepsl.

26 MexaHu3Mbl TOKCHYECKOTO JEHCTBHS TM u cnenmduka UX BBIBCACHUA U3 Pa3IMTHBIX BHUIIOB
OpraHu3MOB. MepONpPHSTHAS IO CHEDKEHHIO NOCTYTUICHIL TM B OKpY>KarONIyIO CPeLy.

27 Paspymenye 030HOBOTO cios. O30H B IIPHPOJS. KonebaHus ypoBHS COAEPKaHUA 030Ha B CTpa-
tocdepe, 030HOBBIE IBIPEL. [T0CTEACTBHS paspyIICHHA 030HOBOTO CIIOSI.

28 O30HOBHIE BIPH! ¥ MAPHUKOBEIA ad)dekT. MexaHH3MBl CHHTC3a U pachiana 030Ha B cTparocdepe.
O30HOpa3pyIIAloye BEIECTBA, HCTOTHHKHE 1 MaciuTabel MX mocrymienus B arMochepy. Mepo-
IPUATHS 10 COXPAHEHHIO 030HOBOTO CIIOTL. ‘

29 ToBanpHoe MoTemieHre. Poe arMocdeps! B IIOJUIEPXKAHIN KIMMATa. T'urore3a «aHTPOIOTCH-
HOTO TIOTEIIEHUA», €8 MPeANOCHUIKY. «IIapHUKOBBIE) rasbl, HCTOMHUKH H MacmTadbl X IMOCTYII-
yenus B atMocdepy. IIpobiema «IOTEPAHHOIO» CTOKA yIiepoJa U poib MUPOBOTO OKEAHA B CTO
KpPYyTrOBOPOTE.

30 [loTepst GEONOIMYECKOro PasHO0OpasHs. UyskepoHble BelecTsa B Onocdepe, HX BKILOUCHHUE B
GHOrEOXUMHYECKHE IHKITBI, 0COOEHHOCTH IIOBEACHHS B HA3CMHBIX H BOJHBIX sxocucreMax. Orno-
Cpe/IoBaHHOE JICHCTBHE 3arps3HUTeNel Ha )XUBEIE OPraHU3MBL.

31 MeTo/Ibl OUHCTKH ra30BbIX BEIOPOCOB. OTXOMAMME raskl, HX knaccadukanust. Knaccupurarms
METOZOB H alaparos A 00e3BPEKHBAHMS ra30BhIX BEIOPOCOB.

32 OcHOBHBIE cBOicTBa TbUIeH W A()(OEKTHBHOCTH MX yIIaBIABAHHUA. OwmcTKa ra3oB OT IBUIEH ©
HOMOIIBEO (PHIBTPOB ¥ MOKPBIX IIBUIEYIOBHTEICH. MeToapl OYHCTKH OTXOISITHK Ia30B.

33 MeTobl OUMCTKH CTOYHBIX BOX, Kiaccu(uKaus B 3aBUCHMOCTH OT MPUPOJEL 3arps3HUTENeH.
34 BroXEMAYECKHE METO/EL OYHCTKH CTOYHEIX BOfl. OpraHM4ecKkie KOMIOHCHTH! CTOTHBIX BO, 3a-
KOHOMEPHOCTH MX paciiaja, KIacCH(uKalus BoJ II0 GuoxuMEYeckoMy mHokaszaTeno. OYHCTKa B
IPUPO/IHBIX YCIOBHAX U B UCKYCCTBEHHBIX COOPYHEHIIX.

34 Mertompl 06paboTiH 0cajikoB. Pexyneparus akTHBHOTO HIa.

35 CymHOCTh METOHOB OUHCTKA CTOYHBIX BOJ{ OT ra3oB, MHUHEPAILHBIX H OPTaHMYECKHX IpuMeceid,
MEJIKO- ¥ TPYBO0/IUCIIEPCHEIX IPUMECEH.

36 HopMHpOBaHHE IOKa3aTeNel CTOYHBIX BOA M IIPOMBIIIICHHBIX BEIGPOCOB B aTMOC(Epy.

[IprMepHEIi GuieT
®I'bOY BO «KybaHckHil TOCYyHIBEPCHTET?
Kadeapa aHaTHTHYECKON XHMHM
HanpagieHue HOArOTOBKH aCIAPAHTOB — 06.06.01 bruoiorn4ecKue HayKu
Ipodums noxrorosxu 03.02.08 Sxonorus (XMMHUYECKHE HAyKH)
JucumnmHa «Ofmue BOIPOCH XHMHYIECKOI 3K0JOTHID)
BAJIET Ne 1

1 Pacuérusle Merosl onpenencHus BIK xuMuuecknx coeJIMHEHHH B pasnnyHbX obsekTax. Kop-
pEJISIMOHHbIC YPABHCHILL.
2 Totepst GHOTOrMYECKOr0 pasroobpasus. TyKepoHbIe BCIECTRA B Guocdepe, X BKIIOYCHUE B
BHOrCOXIMAYCCKIE TAKIEL, 0COOEHHOCTH MOBEICHHS! B HA3EMHBIX H BO/(HEIX IKOCHCTEMAX.

3as. xadempoi :

I-p XHM. HayK, mpodeccop 3.A. Temeppnanicn
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7. Vyebuo-Meroandeckoe odecnedeHne QHCIHILIHHBI
7.1. OcnoBHAsI TUTEPATYPA
7.1.1. IleuaTHbIE H3JAHAS 0CHOBHOI JTNTEPATYPhI:

1. JI. K. Canosmuxosa, JI. C. Opnos, U. H. JlozanoBcKast. SKOJOTHS H OXpaHa OKPYIKAIOIIei
CpeJIbl PH XUMHIYECKOM 3arpA3HeHIH : yueboe nocobue s crymentos / - U311 3-¢, nepepad. -
M.: Brrcias mmkodna, 2006. - 334 c.

2. B.B. IIpoxopos. DKOJIOTHs JeJI0BeKa. y4eOHHK JI CTYACHTOB BY30B /- 4-e u3g., cTep. - ML

Axamemmus, 2008. - 319 c.

3. B. 1. Kopobxus, JI. B. Ilepenensckiil. DKONIOTHA H OXpaHa oxpyxaromeii cpejipl /- Mockea:
KHOPVYC, 2013. - 329 c.

4, Jlx. E. xupapn. OCHOBEI XMMAX OKpy?Karolreit cpeipl / mep. ¢ anriL B. . 'opmmkosa moJt
pen. B. A. Mpamosa. - M. : OU3MATIIAT , 2008. - 640 c.

7.1.2. DIIeKTPOBHBIE H3IAHMS OCHOBHOH IMTEPATYPDI:

1. 3aites, B.A. TIpoMBIIIIeHHAS JKOIOT AL [DnexTpoHHEN pecype] : yuaebroe nocobue / B.A.
3aitres. — DIEKTPOIL. JIaH, — MocKsa : Mznarenscrso "Jlabopatopus spammii”, 2015. — 385 ¢c. —
Pesxum JrocTyna: https://e.1anbook.comfbook/66230.

2. O61mas 1 MpUKIaHass 9K0IOTHs [DnexTponHELi pecype] : yuebnoe mocobue / moJ( pezl. Cae-
prua K.@.. — DIeKTpoH. JaH. — MHUHCK "Brmmoiimas mxona", 2014, — 654 ¢. — Pexum 0cTy-
Tma: https://e.lanbook.comfbook/65258.

3. Asmes, P.A. OCHOBEI 0011IeH 3KOJOTHH H MEKIyHAPOIHOM 9KOJIOTAYECKOH TTIOMHTHKY [DJIeK-
TpOHHEIA pecypc] : yuaeOHoe noco6ue / P.A. Ammes, A.A. Aspavenxko, E.Jl. basunesa. — Drek-
TpoH. man. — Mocxsa : Acnekr [Ipece, 2014. — 384 c. — Pexum focTyma:
hitps://e.lanbook.com/book/68658.

7.2. lomotHATEILHAS JJHTEPATYpa
7.2.1 TleuaTHbIE M3XAHUA JONOIHATENLHOH JIATEPATYPhI:

1. T.A. Tpudouosa, H.B. CenrBaHosa, H. B. Mumenxo. IIpaxiamsas sKonorus /3-e u3f, - M.:
Axanemmueckuit [Tpoext: Tayneamyc, 2007. - 382 c.

2. B.B. Imurpues, A.M. Xupos, A. H. Jlactouxus. [Ipuxmaanas sxomorus / M.: Axanemus,
2008. - 600 c.

7.2.2 DiieKTpOHHbIE U3TAHUST AOTIOJIHMTEILHOMH JTUTepaTyphIL:

1.Byimosa C.A., Iapes 10.B., Ko6enesa H.A.JIaGopaTopHEIH IPaKTHKYM 11O KypCy «IIpo-
MBIIIIeHHAs sroJorusy /M31aTenbeTBO «JTaHb».

2.Haymosa JLI"., Mupxun B.M. Kpatkuit cliopaph IOHATHI M TEPMHHOB COBPEMEHHOH 3KOJIO-
run/MznarenseTBo «JIanby.

3.CripaBOYHHK HIDKEHEPA IO OXpaHe OKpyIKalommeil Cpe/IbL (Oxomnora) /M3naTeIbCTBO «JlanbY.

7.3. IlepedeHn 0CHOBHBLIX HOPMATHBHBIX JIOKYMEHTOB

1. 3axon Poccuiickoit Peneparun «O6 oxpane oxpyxaroreif cpersn N 7-®3 ot 10.01.2002 r.
(8 pex. ot 05.02.2007 r.);

2. Bommbit komexe Poccrickoi Depepanuu Ne 74 @3 ot 03.06.2006

3. [TooKeHHe 06 OIEHKEe BO3IeiCTBH HaMeuaeMom XO3gHMCTBEHHON M HHOH JIEATSIFHOCTH Ha
OKPYKAIOIIYIO CPENY B Poccuiickoit ®enepamun (yr8. Tprxaszom KO Ne 372 ot 16 masn 2000 1.);

4. TOCT 17.1.1.01-77 Oxpana npupozst. I'unpocdepa. Wcnonp3opanne u oxpana Bof. OCHOB-
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HBIC TEPMHUHBI ¥ MMOHSTHS.

5.TOCT 17.1.1.02-77 Oxpana 1IpupOJILL I'mppocdepa. Kinaccuduranus BOIHBX 00BEKTOB.

6. 'OCT 17.1.3.07-82 Oxpana IprUpOIEL. Tunpocdepa. [Ipapuia KOHTPOJIS KaYecTsa BOJBL BO-
JI0EMOB 1 BOJIOTOKOB.

7 TOCT 17.1.3.08-82 Oxpana npuponst. I'uapocdepa. [IpaBuito KOHTPOJISL Ka4eCTBA MOPCKHX
BOJL.
8. T'OCT 17.1.5.04-81 Oxpana TpHPOAEL I'uppocdepa. IIpubopsr # ycTpoiicTBa IS
o16opa, IEPBUIHOM obpaboTks W XpaHCHHS npo®  [OPHPOIHOA  BOJBL O6mue
TEXHUYECKHEe TPEOOBAHIL.

9. TOCT 17.1.5.01-80 Oxpana IPHPOALL Tumpocdepa. OOmue TpeboBaHiL K otbopy
po0 TOHHBIX OTIIOYKEHMH BOIHBIX 00GEKTOB IS aHanu3a Ha 3arpA3HEHHOCTE.

10. Meromuueckue ykasanus Ne 40 1o opraHu3alii CHCTEMEIL HaOmIoIeHAHd 1 KOHTPOILI 32 32~
rps3HEHHeM MOpeil H YCTHEB PeK.

7.3. lleproau4ecKkne H3JAHMIS

1. Be3omacHOCTE B TeXHOChEpPE
2.Be30MacHOCTh XKA3HEES TeIEHOCTH
3. 'eoskonoras
4. 3armuTa OKPYKAMOIIEH cpe/ibl B HeTera3oBoM KOMILIEKCS
5. Dxoorust
7.4. InTepHET-pecy pehbl
1. TToprai «AHanuTHIECKas XMMILL B Poccuim» http://www.wssanalytchem.org
2. Tlopray XMMUKOB-aHATHTHKOB: AHATMTHICCKAT XIUMMT I MeTpoJiors www.anchem.ru
Poccuiickoe XeMOMETPHHECKOE 00IIECTBO http://rcs.chph.ras.ru
3. WWW.Scopus.com,
4. www.scirus.com
5. denepanbHOe areHTCTBO 110 TEXHHTIECKOMY PEryIHPOBAHMIO H METpPOJIOTHH, WWW.ZOSt.Iu;
fa3a HOPMaTHBHBIX JIOKYMEHTOR;
6. BHUVKW, caifr: www.standards.ru; 6a3a AUC]] «TocynapcTBEHHBII PEECTp THIIOB CPEICTE
M3MEpPEeHHH, JOMYIIEeHHBIX K ob6pamenunio B PO»;
7. www.1gost.ru; 6a3a METOIUK BEIIOJIHCHHA HU3MepeHHuil

7.5. MeToqmdecKue YKasanus 4 MaTepHa/ibl 10 BHIAM 3AHSATHI
MeToqmaeckae peKOMEH/IAIMHA ACIUPAHTAM 110 OPraHA3AIHH H3y9IeHHS JUCHUITHHDI

V CIENTHOE OCBOSHHE /WCITHINIHEE IIPE/TIONaraeT akTHBHOE, TBOPIECKOe yIacTie acIupan-
TOB ITyTeM ILTAHOMEPHOM, IOBCEHEBHOH paboTEL

Q6nqHe pexoMeHIaua

V3yuenre MUCIUIUIAHBL CIEyeT HATHHATE C npopaboTk paboueii MporpamMMeL, ocoboe
BHEMAHYE, yICISs eIIM I 3a/1a4am, CIPYKTYPE i COJICPIKAHHIO Kypca.

PafoTa ¢ KOHCHEKTOM JIEKIMIA

[TpocMOTpHTE KOHCIIEKT Cpasy Mmocie 3aHATUH, OTMETETE MAaTEepHall KOHCIICKTA JIEKIHH, KO-
TOPHIH BEI3BIBACT 3aTPYNHCHHA JULL TIOHHMAHHUS. [ToneITaliTeck HAUTH OTBETHL HA 3aTPY/IHATE/ILHBIC
BONPOCEL, UCIIONB3Y s PEKOMEH/TyEMYI0 JTHTCPATYPY. Eciii caMOCTOSTENBHO HE YJIAJI0Ch pa300paThb-
cs B Matepraie, cGopMyIHPYHTE BOIPOCHL K 0GpaTHTECh 33 TIOMOIIBIO K HPETIONaBaTelio Ha KOH-
CYJIBTAIAH HITH OIMKAHINeH TCKIHH.

PerymapHO OTBOAUTE BpeMs UL NOBTOPCHHA IPOMIEHHOTO MaTepuana, MpoBEpssl CBOM
3HAHMS, YMEHHUS W HABBIKH TI0 KOHTPOILHEIM BOIPOCAM.

BrInoJHene Ja6opaTopHeIX padot

Ha 3aHATHH TOLYYHATE Y IPELoaBaTeNs rpagui BLITOIHCHIL nabopatopueix pabor. 063a-
BEJIATECH BCEM HEOOXOIMMBIM METOIHYCCKUM obecredeHueM.
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Tlepex mOCCIIEHIEM JIab0PATOPHH H3yIHTC TEOPHIO BOIIPOCA, TPETIONAraeMoro K uccueno-
BAHMIO, 03HAKOMETECH C PYKOBOICTBOM IO cOOTBETCTRyIONIEH paboTe ¥ MOATOTOBHTC IPOTOKOI
popefieHus paboTEL, B KOTOPHIH 3aHECHTE:

— HazBaHWEe PabOTHL;

— 3arOTOBKH TA0JHI] AJIs 3aTI0IHCHHA 3KCTIEPAMEHTANBHBIMHE JIAHHBIME HAOIFOICHUH;

— ypaBHEHHS XHMHIECKHX peaxiuii IpEBPANCHUH, KOTOPHIC GyZyT OCYMIECTBIEHBI IIPH

BEIIOTHEHHH SKCIIEPUMEHTA,

— pacyerHsle GOPMYIIBL.

OdopMieHAE OTYETOB HOIDKHO IPOBOATRCA oC/e OKOHYAHMS PaBOTHI B JAOOPATOPHH.

Il MOATOTOBKM K 3alluTe OTHCTa cleiyeT IPOaHanu3upoBaTh HKCHEepPUMEHTAIBHEIE Pe-
3yNBTaThl, COIOCTABATE HX C J3BECTHLIMU TEOPETHUECKAMH IIOJIOMKESHIIAMMA I CIIPaBOYHEIMHU
JaHHBIMH, 0000IMTE Pe3yIbTaTkL JIcCIIEIOBAHMI B BUJIE BBIBOJIOB 110 pabote, IOJIrOTOBHTE OTBETEI
Ha BONPOCHI, IPHBOIUMBIC B METOIITIECKIX yKa3aHMSX K BEITOHEHHIO 1a6opaTOpHEIX paboT.

MeToaMYeCKHe PEKOMEHJAHH MPenoAaBaTe. M 10 METOXIIE IMPOBeIeHHsT 0CHOBHBIX

BHJ0B YIeOHBIX 3AHSTHR

Jlexmuu

Memoduxa umenus nekyuil

JIexIuM SBISIOTCS. OJHMM K3 OCHOBHBEIX METOZOB 06yueHus M0 TUCIUINIEE ¥ JOJDKHEL Pe-
IIATH CJIEAYyOIue 3a/{a9u:

— M3OKITH BAYKHEHITHIL MaTeprall IporpaMMel Kypea, OCBEINAIOINE OCHOBHEIE MOMEHTEL,

— pa3sBUTH y ACIUPAHTOB moTpeOHOCTD K caMOCTOSTENBHOM paboTe Hajl yueOHOH 1 HAyJHOH
JATEPATYPOIA.

TIaBHOI 3ayaueil Kak/I0H JIEeKIHH ABJIACTCS PACKPBITHE CYLIHOCTH TEeMBI H aHalli3 €¢ I1aB-
HBIX TI0I0JKeHuit, PeKOMEH/yeTCs Ha IepBo JICKIMH JIOBECTH [0 BHHMAHUS aCHHPAHTOB CTPYKTY-
Py Kypea ¥ €TO pasJielbl, a B JATbHeITeM YKashIBaTh Hadalo KaxJoro pasiela, CYTB M €TI0 3a[a4H,
a, 3aKOHYHB U3JIOJKEHHE, IIOJBOUTE HTOT IO 3TOMY pasjieily, 9T00BI CBA3aTh Cro €O CJIEIYIONIHM.

Codepoicanie NeKyul

Copiepkanue JEKIMH ONPEAeIICTC paboueil IporpamMMOH kypca. KpaliHe XenaTelbHo,
4TOGEL KaKIAs JTeKIUs OXBaThIBA/IA M UCUCPIBIBAIIA OTIpe/ICIEHHYI0 TeMy Kypca U MpejCTaBIiid
coGoit TOrMIECKH 3aKOHYCHHYIO paboTy. JIyuine COKpaTiTh TeMy, HO HE HOIYCKaTh IepepeBa e¢ B
TAKOM MECTE, KOT/Ia OCHOBHAs HJIesl CIIe IOJHOCTHIO HE PacKpLITa.

JlaGopaTopHbie 3aHATHHA '

Memoduxa npoeeders 1abopamopHeLx 3aHAMUI

[TessMu MpoBeeHus 1ab0paTOPHBIX paboT SIBIISFOTCA:

—yCTAHOBJICHHE CBSI3CH TEOPHH C IIPAKTHKOH B (popMe IKCIEPAMEHTAIILIOTO MOJITBEPIKIE-
HHS TOJIOKESHHUH TCOPHH;

_oByueHue aCIHPAHTOR YMEHHIO aHANH3UPOBATH TIOJIy4EHHbIE PE3YIIbTaThl;

—KOHTPOJIH CAMOCTOSTEIIEHOM paboTHI ACIHPAHTOB 10 OCBOCHUIO Kypea,

—00y4eHHe HaBBIKAM PO eCCHOHATEHOM NEATEIBHOCTH

[Tesm 1abopaTOPHOTO NPAKTHKYMA JOCTHTAIOTCS HAMIYIIuM 00pasoM B TOM CIIyHac, ecy
BETTIOJHEHMIO SKCIIEPUMEHTA IPEILIECTBYET ONPCICICHHA [10/[FOTOBHTEIIBHAA BHEay TUTOPHAL pa-
Gota. TToaTOMY IIpenofaBaTels 00g3aH 0BECTH 10 BCEX ACHHpPAaHTOB rpadyuK BBITOTHCHIA nabopa-
TOPHBIX PaboT ¢ TeM, yTOOBI OHH MOTTIH 3aHUMATECS ITeJIeHanPABIeHHOH JOMalIHeH TIO/ICOTOBKOH.

Ilepes HAYaNOM OYEPEAHOTO 3aHATH nperoyiaBareNh JIOJKeH yIOCTOBEPUTRC B TOTOBHO-
CTH aCIIMPAHTOB K BBIIONHCHHIO naGopaTopHoil paboTEL IIyTEM KOPOTKOTO cobecemoBanus M IIPO-
BEpPKH HATHYHS Y aCIIMPAHTOB 3arOTOBJICHHBIX IIPOTOKOIIOB MPOBCICHHA paboTHL.

7.6. TIporpammuoe ofecreenue COBpeMEeHHbBIX ml(])opMauuonno-KOMMyHﬂKanHOHme
TeXHOJOTHIA '

JIMIEH3MOHHEIE KOMIBIOTEPHEIE MPOrPaMMBbI 06paboTKHE JAHHBIX MTPOrpaMMHO-AIIapaTHBIX
KOMILIEKCOB TPHOOPOB: CIEKTPOPOTOMETP AA-6800, Dyppe-CIIEKTPOMETP nadpakpacueit IR

23



Prestige-21, “Shimadzu”, TazoBblit xpomarorpad «Kpucram-2000M», CIEKTPOMETP © HHTyKTHB-
BS3AHHOM IDIa3sMOM ICAP-6500Radial, «Termo», TIa30BbIA xpomarorpap GC 2010
“Shimadzu”, KIIKOCTHBIHA xpomarorpadp LC 2010 “Shimadzu”, ra3oBblii XpoMaTO-Macc-
CIIEKTPOMETP GCMS-QP 2010 Plus “Shimadzu” 4 Jp.; Microsoft Office Excel, STATISTICA,
3NEKTPOHHBIE OHONHOTEKH «Wiley8 mass spectral library» u «NIST-05», WHTETPUPOBAHHEIC B
HporpaMMHO-annapaTHmﬁ xommexe npubopa GCMS-QP 2010 Plus.
8. MaTepua bHO-TEXHAYECKOE ofecmedenye THCHHILIMHBL

JUist IPOBEEHIS 3AHATHH 110 IMCITUILIHHE, TIpe/y CMOTPEHHOH yeOHBIM ITAHOM HOJITOTOBKH
ACIHPAHTOB, HMEETCs HeoBxoUMAas MaTepHAIbHO-TEXHIICCKA Gaza, COOTBETCTBYIONIAs JCHCTBYIO-
IIIM CAHMUTAPHBIM ¥ [IPOTHBOIOKAPHBIM IpaByiIaM U HOpMaM:

— JEKITMOHHAs AyAHTOPHS, OCHAINCHHAX MyJIBTHMCIAHEBIMI TTPOSKTOPAMI C BO3MOIKHOCTBIO
rommouerns K Wi-Fi, MapKepHbIMH JOCKaMIT JULT JIEMOHCTpAUK y4eOHOro MaTepHad;

_ crenmanu3upOBaHHEIe abopaTopuh C AHATATHICCKEM 060PYIOBAHHEM i MOMKIIOICHHEIMH
K HEMY KOMIBIOTEPHBIMI CPE/ICTBAMH aRTOMATH3AIMH 1 06pabOoTKH JAHHbBIX;

— ammaparTypHOE ¥ IPOrpaMMHOC oBeciicuenme (i COOTBETCTBYIOIHE METOMHICCKIC MarepHa-

JIBI) TS IPOBEICHI CAMOCTOATENBHO PaboThL IO JHCIUILIHHE.

HO-C
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