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1. e | 321294 0CBOCHHUS THCIHILTHHB

Ilensto ocBoeHust MUCHHIUTHHEL «OOmMe BOIPOCEI XMUMHYECKOH SKOJOTHM) SBJISETCH
H3yUeHHe  TEOPETHYeCKHX M METOJHYECKHX  OCHOB obecreueHus  0E30IMACHOCTH
JKH3HEICATEITFHOCTH HA OCHOBE H3Y4CHHS MEXAHM3MOB H HCTOYHHKOB 3arps3HEHHS IIPHPOIHOMA
cpensl, a Taoke (OPMHpPOBAHME Y ACIHHPaHTOB 3HAHUH IO OCHOBHBIM METOJMAM 3allHThI
OKpPYIKaroIneH cpesbl.

OcHO8HBIMU 3A0QYAMY JTACITUIUIAHEL SBIIAIOTCH.

—03HAKOMJIEHHE ¢ OCHOBHBIME ITpoOIeMaMH 4YeNOBEYECTBA, CBA3AHHBIMH C HapYIIEHHUEM
9KOJIOIHYECKOTO PaBHOBECHS B IIPHPOJE;

— O3HAKOMIIEHHE C TEXHOJIOTHEH OpraHH3alyy ¥ IPOBEACHHS SKOJIOTHYeCKOr0 MOHHTOPHH-
ra;

—M3yYeHHe XMMHYECKAX ACIEKTOB 3arpsi3HEHHSA MPHPOJHON Cpefbl B METOJ0B CHHIKCHHUSI
€ro IMOCJIeACTBHH.

2. Mecro qucounaaas B crpykrype OOII BO

JTucnummuna «O611e BOIPOCH XUMHIECKOH SKOJOTHIY SBISIETCS KOMIIOHEHTOM BapHaTHB-
HOM wacT 61oxa «JHenummHel (Moayin)» yaeGHoro miana mo Hampasnenuto 06.06.01 «bworo-
radeckue Haykmy, npodums 03.02.08 Dxonorus (XUMHAYECKHE HAYKHA).

3. TpeGoBanust K pe3yIbTaTAM OCBOEHUSA COMEPIKAHMS T CIUILTHNHEL

B pesynbrare H3y4eHHS AUCITHILIMHEEL Y aCTIHPAHTOB JI0JDKHA OBITE!
— BHICTpOEHA cHCTeMa 0A30BBIX 3HAHHUIH O (QYHKIIHOHHPOBAHUH III00AIBHOM SKOCHCTEME;
— cHucreMa 3HaHHi 00 OCHOBHBIX IpobiieMax 9eloBeYeCTBa, CBA3AHHEIX C HAPYIIEHHEM 5KO-
JIOTHYIECKOTO PAaBHOBECHS! B IIPHPOAE;
— (opmuposanie 6a3sl 3HAHUH 00 OCHOBHBIX 3aKOHONATEIBHBIX aKTaX, HallPAaBICHHBIX HA
OXpaHy OKpY KaroIel cpejibl X 3M0POBbs YEIOBEKA.
B pe3ynpTaTe OCBOSHMs JAHHOM MUCIHILIMHBL aCIIUPAHTE JOJDKHEL
3HATE:
— TEPMHHOIIOTHIO, OTHOCSIIYIOCS K 00IMUM BOIIPOCaM XHMHYECKOH SKOJIOTHIL;
— (u3mYecKye ¥ XUMHIECKHE OCHOBBI IIPOLIECCOB, MPOTEKAIOIHNX B buocdepe U MPHHIUIIOB
OLEHKH YPOBHEH HX BO3JICHCTBHIL Ha OKPYKAIOIIYIO CPEay; '
— OCHOBHBIE IIOJIOYKEHHSI XUMHY OKPYKAIOIIEH CPeJIbI;
YnmerTh: '
— apPryMeHTHPOBAHO 0OOCHOBLIBATE CBOM B3TILIEI HA SKOJIOTHIECKHE POOIIEMEL;
— aHAIM3UPOBATh BO3ICHCTBYE HKOJIOrHYECKHX (aKTOPOB HA COCTOSHHE OKPYIKAoIeH cpe-
JBL
— OIIEHHBATH SKOJIOTHYECKYIO CHUTYALHIO M aHaIU3HPOBATEH IIPOIIECCHL, KOTOPHIE MPOMCXOISAT
B TIPHPOJIE;
— HMCITOIB30BATE OCHOBHEIE MH(OPMAHOHHBIE HCTOUHHKH 10 JIUCIHILIHHE,
— OIIEHMBATH SKOIOTHIECKYEO CHTYAI[HIO W aHAIIM3HPOBATE IIPOLIECCH], KOTOPHIE IIPOHCXOIAT B

IIpHApPOAE,

Baapers:
— NPUHIMIAMHA OICHKH YPOBHEH (PH3MYECKHX M XMMHYECKHX BO3NEHCTBHH Ha OKpyIKaro-

IIYIO CPeny.



4. Ilepeyens (OPMUPYeEMBIX KOMIIETEHIMI M 3TAlbl HX (POPMIPOBAHMAS

B xojie H3yUeHHs JUCIHIUIMHEL ACTIHPaHT IPHOOPETAET HPOPECCUOHANBHYIO KOMIIETEHIIAIO:
— YMGHHE OIPEJENSTh W OIEHHBATH HKOJIOIMYCCKHE ACTIEKTEI AHTPOIIOTEHHOIO BO3ICH-
CTBHS Ha OKpykarornyro cpeny (IIK-2).
PacmudpoBka KoMmeTeHIMii B COOTBETCTBMH C KapTOd KoMIeTeHNMH OCHOBHOI1

06pazoBaTeILHON NPOrPaMMBbI:

Unpexe | Comepcanne KoM- | B pesynbTaTe m3ydcHHS yueOHOMH MHMCIHILIHHEL obyyaro-
- 1 xomme- | merennuy (WM €€ | IMHECS JOJKHEL
' TEHIIUHA | 9ACTH) 3HATH YMETh BIAIETE
1 IMK-2 YMEHHE OIPENENITh | MPHHIMIBI ¥ Me- | BLIIBIIATH IIPUYH- | HABBIKAMH KOH-
M OLICHHUBATE 3KOJIO- | TOJBI OIEHKH HBL HETATHBHOI'O | TPOJISL ¥ OLIEHKH
THYECKHE ACIIEKTHI 9KOJIOTHUECKHX BO3JIeHCTBHSA HA AHTPOITOr€HHO-
aHTPOIIOTEHHOTO ACITEKTOB aHTPO- | OKPYIKAIOIIYIO T0 BO3JIEHCTBHS
BO3ICHCTRUS HA IIOreHHOTO BO3- cpemy, HHTepIIpe- | Ha OKpyKaro-
OKpYIKAIOIMyIO cpe- | JeHCTBHA Ha THPOBATh Pe3yiib- | LIYIO CPey
oy OKPY)KAFOILYIO TATLI aHATH3a
cpeny
IlnanupyeMbie pe3yabTAThI 00yIeHusI, XApAKTePU3YIOIIHE Pe3yabTAThI, ITANbI
(dopMHupOBAHUS KOMIIETEHIMIA H KPATEPHH HX OLICHMBAHM
YporsH
(dbopMHpOBaHHL 3HaeT VYmMeer Bnageer
KOMIIETEHITHI

K - 2: yMeH#e ONpeeisiTh i ONCHHBATE SKOJIOTHYCCKHE aCIIeKThI AHTPOIIOTEHHOIO
BO3JIEMCTBHA HA OKPYKAIILYIO Cpeny

IMoporoBert (parMeHTapHEIE 3Ha- | YaCTHUYHO OCBOCHHOE (bparMeHTapHBM IPH-
HHA METOJIOB KDUTH- | YMEGHHE YUMTHIBATh OCO- | MCHEHHEM HAaBLIKOB
YecKOoro aHamsa u OEHHOCTH IPOBEIEHHA 060CHOBEIBATE BBIOOD
OLIEHKM COBPEMEHHEIX | SKCHEPTHBIX HCCIE0Ba- | METO/IA aHAIHTHIECKO-
HAyUYHBIX TOCTHXKE- HUH U1 pa3IiIHBIX 0 KOHTPOJISL KOHKPET-
HHIf, & TAKOKe METOJIOB | TPYIII OOBEKTOB K OCY- HOro 00BeKTa OKpykKa-
TeHEpUPOBAHMUS HOBEIX | IMECTBILATE BEIOOD aHayy- | IOIMIEH CPElE, B TOM
uei Ipy peleHun THYECKOTO METOJA B CO- YHCIIEe TIPOA3BOJCTBEH-
HCCIICIOBATENLCKUX H | OTBETCTBUY € IIOCTABJIEH- | HOI'O
NPAKTHYCCKHX 3alad | HBIMH NPaKTHYCCKUMHU

3a/1a4aMHy
BazoBsrit chOopMHUPOBAHHEIE, HO | B IIEJIOM YCIICIIHO, HO CO- | B IIEJIOM, YCIICIIIHbIM,

IepiKaruid OTACIEHBIE
poOeNEl OCYIECTBIIAE-
MBI yueT ocoOeHHOCTEH
MPOBEICHUS SKCIEPTHAIX
HCCIIEIOBAHUH IS pas-
JIMYHBIX TPYTI 00BEKTOB
¥ BBIOOpA aHATUTHYIECKO-
I'0 METOJIA B COOTBET-
CTBHH C MOCTABICHHBIMHE
IIPaKTHYECKUMH 3a1a9aMHU

HO COJIepIKAITIM OT-
JenpHble IpoOers
IIPUMEHEHHU S HABBIKOB
000CHOBEIBATh BEIOOD
criocoba nmpobonoaro-
TOBKH ¥ METOJA aHAJIH-
THYECKOTO KOHTPOILT
KOHKpPETHOT'O 00BEKTa
OKpYXKaronieH cpesipl, B
TOM YHCJIe TIPOU3BOA-

COZIepXKalHe OTHEND-
HEBIE IPOOEIIBl 3HAHUS
OCHOBHBIX METO/I0B
KPHUTHYECKOTO aHAIH3a
H OIIEHKH COBpPEMEH-
HEIX HAyYHBIX J0CTH-
JKCHHI, & TAKKe METO-
IIOB T€HEPHPOBAHHI
HOBBIX HJIEH IIPH pe-
IIEHWH UCCIIeJ0Ba-




YposHHE

dbopMHUpOBaHHUT 3Haer Ymeer Braneer
KOMIIETCHIHA
TENBCKIX U ITpaKTHIe- CTBEHHOI'O
CKHX 3aJa4, B TOM
YHCIIe MENKIACITHILIH-
HapHBIX
TlopLnmeHHsi | chopMUpOBaHHEIE CH- | CQOPMHPOBAHHOE yMe- YCIIENTHBIM M CHCTEMa-

cTeMATHYECKHE 3Ha-
HHA METOJ[0B KpHUTH-
YeCKOI'0 aHAIH3a U
OI[EHKH COBPEMEHHBIX
HAyJHBIX JOCTIDKE-
HUH, a TAKOKe METOJIOB
TeHepUpPOBAHMS HOBBIX
Hieit IIpH pereHIN
HCCIeN0BATENBCKAX H

HHE yIUTLBATE 0COOEH-
HOCTH IIPOBEJIEHHU DKC-
IIEPTHEIX HCCIIeOBaHHA
VIS pasIIMaHBIX TPYIII
00BEKTOB B OCYIIECTB-
ISATH BEIOOD aHAIHTHIC-
CKOTO METOJA B COOTBET-
CTBHU C IIOCTABJIEHHEIMHI
NPAKTHYECKEMH 32/1a9aMu

THYECKUM IPHMEHCHH-
eM HaBBIKOB 00OCHOBHI-
BaTh BEIOOpP ciiocoba
IpoOOTIOATOTOBKY U
METO/[AMH aHAJIHTHYIe-
CKOT'0 KOHTPOJIA KOH-
KPETHOTO 00LEKTA
OKPYKArOIIEH CpeJibl, B
TOM YHCJIE [IPOU3BO/I-

IpPaKTHIECKHX 3a/1a4Y, CTBEHHOTO
B TOM YHCJIE MEXKIHC-
IHUIUTAHAPHBIX
4, CopepixaHue ¥ CTPYKTYPA JHCIMILTHHEL
4.1. Copepoxanue pasfe/ioB THCHMIIHHLL
Pazpabotano ¢
y4acTHEM IIpeJl-
N HaumvenoBanue Copepanye pasziena dopma TeKyle- |CTaBUTeICH pa-
pazzena ro xouTpomss |6oTomareneit
(yxazarp opra-
HU3ALHIO)
1 2 3 4 :
1 | Beegenme. O6mas xa- | Atmocdepa, ruapocdepa, imro- |  Cobecenona- LIJIATH o
pakTepucTuka  OHO- | cepa - OCHOBHBIE KOMIIOHECHTEI HHE 0G0
ceps IpPHPOJIHOH cpesibl. 3aKOHBI H

IPHHIHIEL QYHKIMOHUPOBAHUA
brochepsl.

3a@THEIE MEXaHH3MBI  IIPH-
ponHOM cpempl M (hakTOpEL
obecreunBaronye ee yCTOHYH-
BOCTE. ['HIPOJIOTHIECKHH IHKIIL,
KpPyroBOPOT 3HEpPrvHM M Berre-
cTBa, (OTOCHHTE3. YCIOBHI H
(haxTopEL, obecrieanBalomue
fe30macHyo YKH3HEAEATEIb-
HOCTh YeNI0BEKa B IIPHPOIHOU
cpeme. OnacHble IPUPOIHEIE
SBIIEHUS; TTApaMEeTPEl OITACHBIX
TPEPOIHBIX ABIEHHA M OLEHKA
pUCKa d9pe3BhIYAMHEIX CHTYya-
ITUH.

Kimmar. CoBpeMeHHbIe KITHMa-




THYECKHe MOJEIH - OCHOBa
OIIEHKH U [IPOTHO3a INI00aNbHEIX
W3MEHEHWH COCTOSHHS OKpY-
JKATOIIEH Cpebl.

CoranbHas KOMIIOHSHTA ITOHI-
THST OKPYIKAKOIIEH CPeJIbL.

XumMmudeckas

ABOJIO-

nmst Gmocdeprl, Kpy-
TOBOPOT BEIIECTB B

Vuenne B.M. Bepnamckoro o
6uocdepe. OcHOBHEIE CBOMCTBA
6rocdepsl. ['eomorudeckuii H
OHOreOXUMHYECKHH KPyroBOpo-
Thl. BHOTEOXUMHUECKHE LHKIBI
pauboiee JKU3HEHHO BaXKHBIX
puorennsx Bemects (C, N, S,
P, O). Ilonsitme XHMHYECKOIO
3arpsA3HEHHS buocde-
peL3arpssHeHne Cpepl 00HTa-
HUS YelloBeKa, TPoOIeMBI KpyI-
HbIX ropoaoB. Oco3HaH#e TIO-
faJbHLIX M3MEHCHHH B OIOXY
HApACTAIOMEr0  XMMHYECKOTO
3arpsA3HEHHs OKpY KaroIen cpe-
IBL. DKOJOTHYECKHE MPOOICMBI
H DHEPreTHKa, M3BICKaHWe 9KO-
JIOTHYECKH UHCTHIX BHJIOB TOII-
JIUBA.

Cobecenora-
HIE

ITJIATU o
I0®0

IpHpOLE
Kumust THAPOChEpEL.
XuMHYIECKOe — 3arpss-

HeHHe TIPHPOJIHEIX BOJ|

YV HuKaTRHBIE CBOMCTBA BOJIBI.
XuMHIECKHH COCTAB IMPHPO/I-
HEIX Bojl. OCHOBHbBIE BHJEI IIPH-
POJIHEIX BOJL H 0COOEHHOCTH HX
cocraBa. XapakTepHCTHKH 0C-
HOBHBIX KIIACCOB 3ar PA3HAIOIIHX
BemecTB. TspKensie METaIbL,
HeTSHEIE H XJIOPHPOBAHHBIE
YIJIEBOIOPO/IEI, PAIHOAKTHBHEIE
BemecTBa. IloHATHE 0 KCEHO-
6HOTHKAX, UX TPOHCXOMICHUH
U CyLIECTBOBAHHH B OKpYKalo-
meii cpefe. OCHOBHBIE HCTOY-
HHUKH [TOCTYIIJIEHUS 3arps3HsIO-
IIUX BENIECTB B BOJHYIO CPey.
Crounsle BOALL [IpOMEIMIICH-
HEBIE CTOKH. ATMOCGHEPHBIE BEI-
magerns. OcobeHHOCTH MCTOY-
HUKOB MOCTYIUIEHUS JJIA pas-
JTMYHBIX KiaccoB BermecTs. Oc-
HOBHEIC IIPOLECCH] MUTPAITIT
3arps3HSAIONMX BEIECTB B IIPH-
poaHsX Boziax. OCHOBHEIC IIPO-
1eccH TpaHChOpMaIKy 3arpsas-
HSIOIIHX BEIIECTB B IPHPOJTHBIX
Bojax. Bo3elicTBHe 3arpa3Hsi-

Cobecenona-
HHe

ITJIATH o
j{810]0)




FOINHUX BEIECTB Ha BOJHEIE OP-
raHM3MEl. broakkyMyJsinus 3a-
IPSI3ESTIONTHX BEIIECTB M MHTPa-
LM IO IIHUINEBEIM IemsM. ToK-
CHYECKOe BO3OCHCTBRUE.

XumMust To4B. AHTPO-
IIOreHHOoe BO3IeH-
CTBHE HA IIOYBRY

ITpoucxoxaeHue, COCTaB 1
¢yuxipn mo4Bel. OCHOBHBIE
Uk TouBOpraHuvyeckoe Be-
mrecTBO 1104B. MloHOoOOMEHHEIE U
KHCIOTHO-OCHOBHEBIE CBOMCTBA
1mo4s. Pemokc-nporecerl B moy-
BEHHOI cpee. AHTPOIIOTEHHOE
BO3/IeHCTBHE HA NIOYBY, CBA3aH-
HOE ¢ MOJIyYeHHEM IIPOLYKTOB
nuTaHus. llprMeneHue ynoo-
pEeHHI U MOIOepyKaHusl 11710~
mopo st 109B. OCHOBHBIC THITBL
MHHEPAIBHBIX H OPraHHYCCKUX
ynoOpenuit. OTpHLATENBHEIC

9KOJOIMYECKHE IIOCIEACTBM A
npuMeHeHusa yOoOpeHmi.

[TpuMeHEeHHE XUMHYECKHX
CpEICTB 3alUTEI PACTEHHH B
6opsOe 3a MOBLIIIEHAE YPOKai-
nocty. Itaccupuxanys mecTu-
IHUIOB II0 00BEKTaM BO3ICH-
CTBHS U THILY XUMHYECKHX CO-
equoenui. OTpULIaTENbHEIE
3KOJIOTHYECKHIE TIOCIIEICTBHS
HCIIOJILE30BAHMS TIECTUITHUIOB B
CeJILCKOM XO03sHcTBe. 3arpsas-
HEHHE TI0YB B Pe3yJIbTaTe Ipo-
M3BOJICTREHHOH JeATENHHOCTH
yenoBeka. [louBa KaKk reoxXuMu-
geckas cpefia. 3arpsa3HeHHe
mouB. OCHOBHEIE KJIACCHI BE-
IMECTB, 3aIPA3HAIONMX [OUBEH—
upit cioit. CHocoOBI peKyIb-
THBALMH TTOYB. 3aTpA3HEHNE
TSHKETBIMA METaJUIaMH U CIIOCO-
6el ero yerpanenust. Crioco0s!
00paboTKH [T0YB, 3arPI3HCHHBIX
repOUIMIHEIME OCTaTKaMH ¥
e TIHEIMHA YITIEBOJOPOJaMH.

CobecenioBa-
HHE

IJIATH o
000

XuMHsL BEPXHHX |
HIDKHHUX CJIOEB aTMO-
chepst 1 IPoOIEMBI HX
3aTpA3HEHHS

Atmocdepa kak 00BEKT H3yYe-
HUA XVUMHAH OKPYXKAOIIEi cpe-
ne1. CocTaB M CTPYyKTypa aTMo-
cheprl. DBOMOIHA aTMOC(EpEL,
ee OMOTreHHOe IIPOUCXOKICHHE.
BosgeilicTBHE COTHEUHOH pajin-
aruu Ha atMochepy. Homarue o

UIATH
o OO




(OTOXHMHIECKHX PEAKIHSIX
HoHbI ¥ pajUKais! B arMoche-
pe. BarpsizHeHHe aTMOChEPHI.
OcuHoBHBIE KJIACCHI BEIIECTB, 3a-
rpsasHsIONMX aTMocdepy. Ecte-
CTBEHHLIE ¥ AHTPONOTEHHEIE
HCTOYHHKH, COOTHOLIEHHE
MeXIy UX BEIOpocaMu. XuMUs
BEpXHUX CII0eB armochepsr. Mc-
TOINEHIE 030HOBOTO CJIOS B pe-
3yJIbTATe AaHTPOIIOIEHHOTO BO3-
neHcTBHs Ha aTMOCchepy Kak
riofansHas 3KOJIOrHIecKas
rpobiema. XUMHS HHKHHUX CJIO-
eB aTMOC(eps! ¥ IPoOIEMBI HX
3arpA3HeHUs. XUMUII HIDKHUX
cioer atmochepst. Tporochepa
KaK ryI00aTbHBIA OKHCIHTEIIb-
HEBIH pesepByap. PacipocTpane-
HH€ 3arpsI3HsIONHNX BEIIECTB B
armoc(epe. Knaccupuxanus 3a-
rpszaETeNeil (o uHeHOMYy
pasMepy ¥ JIHTENEHOCTH BO3-
HeitcTBHsA), POIIE ATMOC(EPHEIX
apienui (TypOyIeHTHOCTD, HH-~
BEpCHS) U THIIA 3aTPA3HUTEIISN
VISl IIPOCTPAHCTBEHHOTO pac-
IpeneneHus 3arPASHAIONIIX
BemecTB B arMochepe. IIpo-
GJIeMBI TPAHCTPAaHHYHOIO Iepe-
Hoca.

PernamenTHpOBaHHE
COZIep KA IS 3arps3-
HSIOIIHX BEIIECTB B
sxochepax

Konnenmua IIK. TIIK Bpen-
HBIX BEIECTB B arMocdepe, Bo-
Jle BOJIOEMOB, CTOYHBIX BOIAX,
[ouBax, IPOXYKTAX IHTAHHI.
Veranosienue BJIK.

ITpuHIMIT IOPOrOBOCTH B OLEH-
K& BPEIHOTO AEHCTBHA XHUMHYE-
CKHX COEIMHEeHUH. ¥YCcTaHoBIIC-
pue TTJK. Dransl THIHEHHYE-
CKOI'O pPEerJaMeHTHPOBAHHSI XHU-
MHYECKHX COCIUHEHHH B BO3-
nyxe pabouedt somnl Hccmemo-
BaHHE TOKCHYHOCTH H XapakTe-
pa eHCTBHA BPEIHBIX BEIIECTB
HAa  OKUBOTHBIX.  [IpHHIMIIEI
yeranopnerns IIJK  xumMude-
CKMX COEIMHEHHWI B atMochep-
HOoM BoO3ayxe. (OOocHOBaHME
ITIOKy,, (IIIK MaxcuManbHO pa-
sopas) Kpurepuu BpEIHOCTH

ITJTATH
o IODO




XHMHUYECKHIX COGJMHEHUN, Jie-
Kallie B OCHOBE MX peryiaMeH-
THPOBaHWs B BOLE BOIOEMOB.
CanuTapHas OIEHKa BOIBI BO-
moémoB. OCHOBHBIE IIOKA3ATEIH,
XapaKTepu3yIoIue CTOYHBIE
Bojsl  (OHOXMMHMYECKOE — TIO-
Tpebnenne xucnopoma (BITK),
XMMHYECKOE OTPEOIIeHUEe KHUC-
sopoza (XITK).

ITyTH mOCTYITICHMS XHMIIC-
CKHX COENUHEHHH U3 ITOYBEI B
OpraHm3M 4JeJoBeKa. JTalbl pe-
TIIAMEHTHPOBAHMUS XUMHYECKIX
COCMHEHHH B II0YBE. Y CTAHOB-
nenue ITJIK BpeTHEIX BENIECTB B
nouge (IIJIKy). TIpunmums
HOPMHPOBAHHS BPEIHEIX BE-
IIECTB B MPOXYKTAX IIUTAHH.
IMoxasatens IIJIK . Pacuérabie
meTtozpl onpenenens BIK xu-
MHYECKHX COeIMHEHHI B pa3-
nuuHBIX 00BekTax. Koppemsi-
OHHBIE YPaBHEHMIL

TOKCUKAaHTEI B 00BEK-
Tax OKpY KaroImeH
cpebl, KOHTPOIb H
HOPMHPOBaHHE

[Torsarue TokcuarocTH. OCHOB-
HEBIE aCIeKTHl TOKCHKO/IMHAMH-
KU IIOCTYILIEHUE TOKCHKAHTOB
B JKMBEIC OPTaHM3MBL, HX
Tparchopmanyd 1 MEXaHU3MbI
neticTus. D hexTs Bo3ae-
CTBHS Ha JXuBOi opranm3mM. Ko-
JIMYECTBEHHBIC XapaKTePHCTHKH
TOKCHKOIHHAMHKH: 11038, KPH-~
Bele "moza-addext”, mopor
BpEIHOTO JEHCTBHS, TTOPOT CIIE-
muduueckoro geifcTus. OueH-
Ka COCTOSIHHS OKPY KaroIeH
cpensr. KoHnenmus mpeJiesibHo
JIONYCTAMOH KOHIIEHTPAIlUK
(ITTK). DKOTOKCHKOJIOT HIECKOe
HOPMHPOBaHKE (Ha IpUMEpPe
oIIpejieeHUs PEI00X035HCTBEH-
peix ITJIK). KombuHEpOBaHHOE
BO3/IeiCTBHE TOKCHKAHTOB. Me-
TOJIBI HHTETPATEHOM OLCHKH
BO3IEHCTBHA 3arPAHIONTUX
BEINECTB Ha OKPYKAFOIIYIO Cpe-
my: GuoTecTHpoBaHUe, OHOUH-
JMKAIys. BHOTOrHYeckuii Mo-
HUTOPHHT KaK 3¢ EeKTHBHEIIT
METOJI KOHTPOJISI COCTOSHUS

[JIATIA
1o ]EO(DO




OKpY KaIOLIEH cpelibl.

[nacendukanus oT-
XOJIOB TPOMBIITIICHHO-
ro IMPOU3BOJCTBA.
[IpoGiema yrunm3a-
MK OTX0JI0B

Metoap! nepepaboTKu TBEPIBIX
0TX00B. TBEpIBIE OTXOMBI
IPOM3BOJICTBA, MX KIACCH(HKA-
1ist, IpoOeMa HaKOIUICHMS.
MyCopoC)KATaHKe, ero Hel0-
cTaTku. BTOpUYHOE HCIOIB30-
BaHME 0TX0/I0B. METOMIEI MeXa-
HHYecKol mepepadoTKH TBEP-
npIx 0TX0/10B. CTOKH C VHIIK

«Anamury ®T'E0Y BO
«KyoI'Y» moxeit u pepM, UX co-
CTaB M IIOCJIE/ICTBHS 1I0TIAIaHHI
B BOJIOEMEI. 3arps3HeHHe aTMO-
c(hepbl JKHBOTHOBO/[HECKAMH
(pepmamMu U TPAHCIIOPTHRIMH
BBEIXJIOHAaMHM (ABTOMOOHIBHEIH
TPAHCIIOPT, PEaKTHBHEIE CaAMO-
JNETHI, KOCMUYECKHE Kopabiu ¢
TBEPIOTOILIBHEIMHE YCKOPHTE-
nsamu). TopoJickue CTOYHEIE BO-
IB1 U COZIEpIKAIIHEcH B HUX Be-
mecTBa. ICTOYHUKH BPEAHbBIX
BEINeCTB B OBITY: IPOMBIIIUIEH-
HbIE W3JIeJIAs, THINEBEIC IPO-
IyKTEL THTHEBAA BOJIA.

LJTATIA
o JO®O

Kontpons 1 oIfeHKa
COCTOSIHHS OKPYIKaro-
meit cpensl. Konmern-
UL HKOIMOTHYECKOI0
MOHHTOPHHIA

OCHOBHEBIE IPAHITAIIEL OpPraHu-
3aI[HK CIIYKOBI 9KOJIOIHYECKOr0
MOHHTOpHHIra. MexaHusM IpH-
HSTHA PEIIEHH TOCy IapCTBEH-
HBEIMH IIPHPOIOOXPAaHHBIME OP-
raHaMH HA OCHOBAHHH J@HHBIX
CITyXOBI 9KOIOIMYECKOr0 MOHM-
topuura. KoHIenis OLeHKH
BO3JICHCTBHS Ha OKPYKAIOLITYO
cpeny (OBOC). Poie XHMHKO-
HKOJIOTMYECKHX MCCIEN0BAHUHT
JUIst TIPOBEICHHE IIPOIIEY PEI
OBOC. CoBpeMeHHOE COCTOs-
HH€ TPAaKTUYEeCKON pealn3alii
OBOC: mpoGiieMBI M IEPCIIeK-
THUBBL.

IJIATU
o I0D®O

10

ITocnencTBusd XUMuJe-
CKOTO 3aTpS3HEHHUS
ouocdepsl

[no6ansHBIe U3MEHEHHI B OHO-
chepe M HX CB3b C XHMHUC-
CKHM 3arpsi3HEHHEM.

CHIDKeHHe KauecTBa MUTHEBOH
Bozmel. Ilytu permenus mpoGiie-
MBI Tiob6ansHoro Jeduuyura qu-
CTOM BOJIBI.

3aKHcieHne IPeCcHBIX BOIOE-
moB. Kucimoroobpasyloume ra-

IJIATH
o IO®O

10



35], MCTOYHMKA W MacIITadbl UX
moCTymjieHus B  arMocdepy.
Mexanu3mbl 00pa3oBaHUs KHC-
JIOTHBIX OCAIKOB M HX BO3JIei-
CTBUS HA TIIPECHBIE BOJIOEMEI,
IIOYBEL, PACTUTEIBHOCTH, HCKYC-
cTReHHBIe coopyxenus. llo-
CJICICTBHS 3aKUCTIEHHs IIPECHBIX
BOINOEMOB, IIpobiemMa «KHCIOT-
oeIx moxnciy. [loppmienue pa-
JIHAIHOHHOTO (hOHA.
Pappanmonnsii (QoH 3Jemiuu H
ero cocraBmmomue. Mcekyc-
CTBEHHEIC MCTOYHHMKH pajia-
nuy. OCHOBHBIE BEIMYHHBI U
COUHHIBI WX H3MEPEHUS, HC-
[ONB3YEMBIE B  PaIHOMETPHH.
3aKOHOMEPHOCTH MHUIPALUH pa-
JUOHYKIHI0B B OKPY)KAIOIICH
cpene, MEPOIPHSITHA 10 CHIDKe-
HHIO UX TOCTYIUIEHHS B Cellb-
CKOXO035HCTBEHHYIO IPOJYK-
LHIO.

IloBemieHEe YpoBHEH CO-
IEPKaHUS TOKENBIX METAJIJIOB.
Ilomsaruss TSDKENIOrO MeETaia
(TM), MHKPOJJIEMEHTA, HIKHEH
M BEpXHe# MOpPOroBOH KOHICH-
Tpaluyi MHKPOIIEMEHTOB B Op-
ranpuzMe. TeXHOTeHHOEe PacCceH-
BagHe ¥ KOHIEHTPHMpPOBAHHE
TM, 06pa3zoBaHHe TEXHOTEHHBIX
Tre0OXUMUYECKHX aHOMAJIHH.
®opmer Haxoxpenus TM B pas-
JIMYHBIX CPelaX, 3aKOHOMEPHO-
CTH BO3[IYLIHOH, BOJHOH, IOY-
BEHHOI Murpard H OHOKOH-
[eHTPUPOBaHuL. MeponpusTHs
[I0 CHIDKCHHI) IIOCTYILICHHS
TM B OKpY’KaIOIIyo Cpeay.
Pazpyiiesre 030HOBOTO CJIOSL.
Ozon B mnpupojye. Konebanus
YPOBHSL COZEpXKaHUA O30Ha B
cTparocdepe, 030HOBBIE IBIPHL
IMocencTRus paspyLIeHHS 030-
HOBOTO cyosi. O30HOBEIC IBIPEI
u mapHukoBssii 3¢ddext. Mepo-
MPUATHSL 110 COXPAHEHHIO 030-
HOBOT'O CIIOA.

I'moGanpHOE  IMOTEIUIEHHE.
Pons atmocdepsl B IOMIEpIKa-
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HAM KiapMara. [umoresa «aH-
TPOIIOTEHHOTO IIOTEIUICHH», &
IpeAnochUIKK. MexanusMm mpo-
SBJIEHHS IIAPHUKOBOTO dQdeKTa,
ero moOalbHBIE W PETHOHAIb-
Hele mnocmexactBus. lIpobnema
«IOTEPSIHHOT0» CTOKA yIrjepoaa
U POJIb MHPOBOTO OKeaHa B €ro
KPYTOBOPOTE.

IToTepst OHOIOTHIECKOTO pa3-
Ho0Opasust. 3arpAa3sHEHHe CPe/IbL
oOuTaHus KaK OJIHa U3 IPHYHH
BEIMApAHUA BUROB. HyKepot-
HEIE BelecTBa B Ouocdepe, Hx
BKJIFOYEHHE B OHOreOXUMHYE-
CKHe€ I[MKITBI, 0COOEHHOCTH IT0-
BEIICHUS B HA3EMHBIX M BOHBIX
srocueTeMax. OMOCPeNOBAHHOE
JielfcTBHE 3arps3HUTENEH Ha
JKHBEIC OPraHH3MBL

11

MeToIBI OYHCTKH
CTOYHBIX BOJ ¥4 IIPO-
MBIIIIEHHEIX BEIOPO-
COB B aTMochepy

Meroasl OYHCTKH Ta30BBIX BEI-
Opocos. OTxopsmue Tasbl, HX
xnaccudurammst. Kraccuduxa-
ISl METOLOB W alllapaToB JUIsi
00e3BpeHBAHUS T'a30BLIX BEI-
OpocoB. OCHOBHEIE CBOMCTBA
need W 30OGEKTHBHOCTE HMX
yIapIuBaHusL. BpicoxoreMmepa-
TypHOE 0063BPEKABAHUE I'a30B.
MeToIBI OUHCTKH CTOYHBIX BOJI.
Broxumugeckuie METOIEI
OUMCTKM CTOYHEIX BoA. Opranu-
YeCKHE KOMIIOHEHTBI CTOYHBIX
BOJI, 3aKOHOMEPHOCTH MX pac-
nazna. AspoOHble ¥ aHA3POOHELIE
METOJIbI OYMCTKH CTOYHBIX BOJI.
OuncTKa B IPUPOTHBIX YCIIOBH-
AX U B HCKYCCTBEHHBIX COOPY-
sxeHusx. Metozpl 00paboTKH
0CaIKOB CTOYHEIX BOJ. Pekyrme-
patist akTaBHOTO Hita. Kimaccu-
(uKarus OCHOBHAIX METOMIOB
OYHMCTKH CTOYHBIX BOJ| B 3aBH-
CHUMOCTH OT IIPHPOJIBI 3arpsA3Hu-
tenei. Hopmuposanue moxasa-
Tenel CTOYHBIX BOJ H IIPOMBIII-
JIEHHEIX BEIOPOCOB B aTMoche-

py.

TUIATH
mo FOOO
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4.2. CTpyKTypa JMCIHIINHBL

TpyHoeMKOCTh, YaCOB
e o 1 xype 2 Kypc Beero
O06mast TpPY/I0eMKOCTh 72 108 180
AynuropHasi pabora: 36 30 06
Jexyuu (JI) 8 8 16
Jabopamopnuie pabomet (JIP) 18 12 30
Ipaxmuyeciue sausmus (113) 10 10 20
CamocTonTenbHas padora: 36 51 87
Pedepar (P)
CaMOoCTOSATEIRHOE H3YYECHHE Pa3JIeioB 26 31 57
Camonoaroroska (1popadoTka i MOBTOPEHHE 10 20 30
JNEKTTHOHHOTO MaTepruaa 1 Marepuana y4eo-
HMKOB ¥ yIeOHBIX ITOCOOMH, IIOATOTOBKA K JIa-
GOpaTOPHEIM H TIPAaKTHYECKAM 3aHATHIM,
KOJUIOKBHYMAM H T.JLI.)
IloxroroBka u craya sK3aMeHa 27 27
Bug uTOroBOro KOHTPOJIst 3a49eT 9K3aMEH 9K3aMEH
4.3.1 Paznens! MACOUIUIMHLL, H3y4Yaemble Ha 1 kypce
KomuyecTBo 9acoB
Ne CamocTos-
AynuropHas
pas- HawmMenoBaHue pa3)ielloB TENBHASL
Bceero paboTta
Ziena paboTta
JI JIP 113
1 2 4 5 6 7
1 Beemenme. OOmas xapakTepH- 1 5 B 4
cTHKa OHOC(EPEI
XumMadgecKas HBOJIOIHMS Orocde-
2 | pBl, KPYTOBOPOT BEIECTB B IIPH- 15 1 4 2 8
poze
Xumusi THAPOCOHEPHL.
3 | XuMuyeckoe 3arpsisHEHHE IIPH- 16 2 4 2 8
POIHEIX BOJL
4 XJ/IMHf Mo4s. AHTPOIIOTEHHOE 16 5 4 5 g
BO3ZIeHCTRYIE HA II0YBY
XuMusl BEpXHIX H HHXKHHX CITO-
5 | eB arMocdepsl # PoOIEMBI HX 16 2 o 2 8
3arps3HEHHs
Hmoezo: 72 8 18 10 36
Bceezo: 12 8 18 10 36
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4.3.2 Pasennl QUCHHILIAHLL, H3yUaeMble Ha 2 Kypee

KonmmgecTBo 9acoB
Ne CamocTosi-
AynuropHas
pasz- HauMeHOBaHHE pa3/IeNIoB TeJbHAs
Bcero pabora
zerna pabota
J JIP I13
1 2 3 4 5 5 7
PeriiaMesTHPOBAHHE COLEPIKAHIS
1 3arpsI3HSIOMIUX BEIIECTB B 3KO- 13 1 2 9
cepax
ToxcukanThl B 00LEKTax OKpy-
2 | sxaromeit cpenbl, KOHTPOIb 1 16 pi 4 9
HOPMHUPOBaHHE
Knaccudukalus OTX0I0B IIPo-
3 | MBILIEHHOTO IIPOU3BOJICTBA. 17 1 4 2 9
ITpoGieMa yTHIM3ALUHH OTXO0/I0B
KoHTpOJIb B OL[EHKA COCTOSHUA
4 OKpY?KaroIlei cpemsl. Kounenmusa 12 1 2 9
HKOJIOTHYECKOT0 MOHUTOPHHIA
5 TociencTRHS XUMHYECKOTO 33~ 12 5 9 7
rps3HeHis GnocQeps
MSTO,E[BI OYUCTKH CTOYHEBIX BOJ H
6 | HPOMBILUICHHBIX BEIOPOCOB B aTMO- 17 1 4 . 8
chepy
Hmozo: 81 8 12, 10 2l
Bceezo: 81 8 12 10 51
4.4, JleknoHHbIE 3aHATHI
No Tema ac.
1. |Atmocdepa, runpocdepa, nuTocdepa - OCHOBHBIE KOMIIOHEHTBL IpUpoIoN cpensl| 1

3aKOHBI M IPUHITHITEL PYHKITHOHHPOBAHHAA ouocdepsl.

3aIUTHBIE MEXAHU3MBI IIPHPOJTHOM cpejibl i (akTopsl, 00CCIeTMBAIOIINE ee yCTOHYH-
BOCTE. JlHHAMMIECKOE PABHOBECHE B TIPHPOTHOM Cpefie. [ HApONIOTHIECKUH UKL, KPY-
TOBOPOT SHEPIHH H BEIECTBA, YOTOCHHTES.

Venopus i (GaKTopsl, 06ECICUMBAIONIHE GE30IIACHYIO0 KU3HEACITENPHOCTE HCIOBCKA B
IpupoaHO# cpene. ECTECTBEHHEIE "@rarenpHble” MMKITBL, MEXaHHW3MBl CaMOPEryJri-
ru, camoouuierue Guocdepsl. OmacHbie IPAPO/IHBIE SBICHIS; NAPAMETPhI OTIACHEIX
HPUPOAHLIX SBJIEHUH 1 ONEHKA prCKa upe3BHIYaiiHBIX CHTYAllHH.

Kiivar. COBpPeMEHHBIC KIMMATHIECKHE MOJEIH - OCHOBA OLEHKH H NPOrHo3a Iio-
GaNpHEIX H3MEHCHHH COCTOSIHES OKPYKAKOIICH CPEe/IbL.

ConpanbHas KOMIOHEHTa [IOHITHS OKPY)KAIOIEeH CPEIbL.

Vuenue B.J. Bepuaackoro o 6uocdepe. OCHOBHEIE cBolicTea bmochepsl. |'eomornye-
KUl ¥ GHOrCOXIMHTECKHH KPYTOBOPOTEL BHOTCOXHMUYECKHE LIEKIIEI HauboJee Xu3-
Henmo Baxkupx 6morennasx Bemects (C, N, S, P, O). KpyroBopoT aroMoB, IHKIIEL /1€
MEHTOB H WX CONpMKEHHE. TeXHOIeHHOe H3MEHEHWE IHKIIOB SJICMCHTOB. TexHoren-
HBIe TTOTOKY BerecTra B Omocdepe. I[ToHaTHe XUMHIECKOr0 3arpA3HCHHL fuochepsl
Macirrabsl ¥ HoCecTBHs 3arpssHenus 6uocdepsl. JKUBBIE OPTramu3Mbl H HyKEPOA-
HEIe BeIlecTBa B Guochepe.

3arpasHeHue cpelibl OOUTAHNUS YEII0BEKA, Ipo6IIeMBI KPYIHEIX T0pozioB. OcosHanue
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TJI00aNBHBIX M3MeHeHHH B IMOXY HapacTaromero XUMHAUECKOT0 3arpsI3HeHHAA OKpYyKa-
roLei Cpennl. DKoIoTHYEeCKHEe HpOGJ’ICMBI M DHEPreTHKa, H3BICKAHHE DKOJIOTHYCCKH
YUCThIX BUAOB TOIUINBA.

| VauKkanpERIE CBOKCTBA BOJIBL. XAMHYCCKU COCTAB MPUPOINHEIX BOM: PaCTBOPEHIHEIE
rasbl, TIIABHEIE HOHBL, GHOTEHHBIC HIICMEHTEI, MUKPOIIEMCHTRL, pacTBOPEHHOE OpTaHu-
yeckoe Beniecto. OCHOBHEIE BHBI IIPHPOJHEIX BOJ H 0COBEHHOCTH HX COCTaBa. Xa-
PAKTEPUCTHKY OCHOBHBIX KIIACCOB 3aT PASHSIOMIHIX BELICCTE. TsoKenbie METANIEL,
HedTSHEIE K XJIOPHPOBAHHEIE YIIICBOOPO/BL, PaHOAKTHEHEIC Bemectsa. [logaTHe o
KCCHOBHOTHKAX, HX TPOHUCXO0MCIEHIH M CYyIeCTBOBAHMH B okpy:xaromeii cpene. Oc-
HOBHBIE HCTOYHUKH IOCTYILIEHIS 3arPA3HIOMIIX BEMECTB B BOAHYIO CPEAY. Crounsle
BO/IBL. I[pOMEBIIITIEHHBIE CTOKH. ArmocdepHbie Bianesunsa. OCOOCHHOCTH MCTOYHIKOB
TOCTYIUICHHSI UL PA3JIETIHBIX KIIACCOB. OcHOBHBIE IPOTIECCEI MUTPAIIHK 3arPA3HAIO-
IMEX BEIIECTB B IPUPOIHEIX Bofax. [lepeHoC B BU/IE paCTBOPUMBIX COEMHCHUH.
Cop0Ouyst Ha B3BEIICHHOM BEIIECTBE. CemuMeHTalKs ¥ HAKOIUIEHHE B IOHHBIX OTIIO-
sxermsx. OcoOeHHOCTH MPOIECCOB MUTPAIIHH JULT PA3HEIX KJIACCOB COCIUHEHHM.
OCHOBHBIE IIPOIECCEHI TPAHCHOPMALIIH 3T PAZHSIOMIMX BCIIECTE B IPUPOITHEIX BOIAX.
TsKkelIbe METAIbE: THIPOIH3, KOMIIIEKCO000pa3oBaHye C Opranu-HeCKuMH 1 Heopra-
HUYCCKAMY JTHTaHIaMy, IperumuTanist. OpraHayeckue 3arpAsHsIOIHIe BemecTEa.
hoTomH3, MEKPOOHKIH METabOIH3M, CBA3BIBAHNE C PACTBOPEHHEIM M B3BELIEHHEIM Op-
FAHIYCCKAM BeIecTBOM. OPMEL CYIIECTBOBAHMS 3arPA3HAIONINX BELICCTE B BOHEIX
cpenax. BosjeiicTBre 3arpa3HAOIIMX BCIIECTE Ha BOJIHEBIE OpraHu3MBbl. bHOAKKyMY LA~
IS 3aTPSI3HSIONUX BEIIECTB M MUTPALIHA IO IHIIEBRIM HETIM. ToxcHueckoe BO3IEH-
CTBHE.

. |TIponcxoxenne, cocTas 1 QyHKIAH IOUBBL. OGpa3oBaHie OYBEHHOr0 ciost. Ero
CTPYKTypa, yHHKAIBHEIS CBOMCTBA H dynxii. OcHOBHEIE THIIBL 1I04B. IlonsaTae 0 Teo-
rpayuuecKoi 30HAIBHOCTH. MexaHHUecKHit cOCTaB 0YB. XUMHIECKHi COCTaB MOYB.
Oprazu4ecKoe BemecTBo mo4B. CocTap A CBOMCTBA FyMyCOBBIX BemecTB. CBoHCTBA
1ouB. VIOHOOGMEHIHEIE 1 KHCIOTHO-OCHOBHBIE CBOHCTBA 110YB. IIOHSITHE 0 eMKOCTH Ka-
towroro o6mMena (EKO) 1 KuCIOTHOCTH NOYB. By(epHoCTh M0UB. PeroKc-11poIeceht
B IOUBEHHOM cpene. OKHUCIUTENFHO-BOCCTAHOBATENBHBIC PEXHMBL OCHOBHBIX THIIOB
[109B. AHTPOIIOTEHHOE BO3AEHCTBHE Ha [OUBY, CBA3AHHOC C IOy ICHIEM MIPOJTYKTOB
muTanus [IpuvercHue yaoOpeHuil Uit 0IePIKAHFLT IIONOPO I OB, [Tnomoponue
ous. TTurarensubie snementsl (N,P,K) mous: (popMBL HX CYIIECTBOBAHMA, TTOTCHIHA-
JIBL cojlep KkaHust 1 6aJaHCcOBOE COOTHOMICHHC. Ipumenenne ynoOpeHui 1 H3BECTKOBA-
HFe TIOYB KaK OCHOBHBIE arPOTEXHAUYECKHC IPHEMEI IIO/UIEPIKAHMS IO PO HOHE.
OCHOBHBIC THITH! MEHEPAIBHEIX H OPrAHHIECKMX YHOOpEeHHH. Cuenudika mpuMeHe-
HEA 0CAJIKOB CTOYHBIX BOJL B KAYECTBE OPralniecKoro yno6perust. IIpHHITHAIEL pacyeTa
BHOCHMEIX J103. OTpHIIaTeNLHEIC SKOIOTHYCCKHE HOCIIGICTBHS IPUMEHEHH s y100pe-
HEi: HAKOIUTEHHE HUTPATOB B PACTCHHSX, TIOJKACICHHE, 3aTPS3HEHHE II0HB THKCIBMI
MeTamiaMa | ap. [[puMeHenre XMMIIeCKHX CPEACTB 3allThL pacrenuii B 6opnbe 3a
noBbIIeHke yposKaitnoctn. Kiaccu(uxaryys MECTUIHAOB TI0 o0ObexTaM BO3JIEHCTBHUA
THIIY XAMHYECKIX COE/MHEHIH. OTPHIATENbHBIC SKOJOTTICCKHC IIOCJIE/ICTBH S HC-
ONTb30BAHIS TIECTHIIE/IOB B CENIECKOM XO3AHCTRE: 3arPs3HEHHE NPOIYKIHH H HAKOTL-
JleHHe TECTHITIIHBIX OCTATKOB B IOYBEHHOH cpefie. 3arpa3HEHUE 1104B B pesyIbTare
TPOM3BOJCTBEHHOM JIEATEIbHOCTH EI0BEKA. Tlousa Kkak reoxummaeckas cpena. O6-
111851 XapaKTepUCTHKA, CXO/ICTBO ¥ PasiTIte ¢ IPHPOAHBIME BO/EAMH. [TonsiTHE TEOXH-
MIgecKoro Gaphepa. THUIIEI FeOXHMHYECKHEX 0aphepoB B MOUBCHHBIX CPE/AX. HX POJIE B
MATPAIHE B TPRHC(OPMAITHH 3arPASHSIONINX BEMECTB B IOIBCHHOM CIIOC. 3arpssHe-
He mouB. OCHOBHBIE KIIACCHI BEIIECTB, 3aTPs3HAIONMX TIOYBEHHEIT CIIOH: TDKEIBIC
METAIUIEL, TepOHITHHEIE OCTATKH 1 HE(TSHEIMHU yTIEBOIOPOEL. VcTOUHMKH HX I10-
cTyrueHEs, OPMBI CYIECTBOBAHMS, MOIBIDKHOCTD B IIOYBCHHOM CJI0C, MeXaHHU3MBI
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TparchopMaIiy U IOCTYIUICHHS B PACTCHHL. Crioco6BI peKysIbTHBAIHHE T10YB. 3arpss-
HEHTe TShKe EIMI MeTaIaMe | criocoBsI ero yerpanenus. Crroco6bl 00paboTKH 110YB,
3arpSI3HeHHEX TepOUIIMIHBIME OCTATKAMH M HEQTAHBIME yTIEBOAOPOIAMH.

.| AtMocdepa xax 0OBEKT M3y HCHHS XUMHUH OKPYIKArOIICH CPE/IBL. CocTas ¥ CTpyKTypa
aTMochepEL. DBoJmoIst arMocdepsl, ee CHOreHHOE MPOHCXOXKICHHE. BosneiicTeue
COJHEYHO} pajuauy Ha arMochepy. IOHITHE 0 (POTOXMMHICCKIX PEAKIIILIX Wous! 1
pajKaNsl B aTMOChepe. 3arps3HeHue atMoc({epsl. OCHOBHEIE KJIACCH! BELIECTB, 33~
rpsi3EsoNTEX atMocdepy. EcTecTBeHHEIE M aHTPOTIOTEHHBIC HCTOUHUKH, COOTHOIICHHE
MEXIY HX BEIGPOCAMH: OLEHKA IPHOPHTETHOCTH HCTOUHHKOB TI0 X J0IE B CyMMap-
HOM aHTPOIIOTEHHOM BEIOpoce. XUMIS BEPXHAX CIIOEB arMoc(epsl. OCHOBHEIE peak-
I{HOHHO-CIIOCOBHBIE YACTHIIBI HOHOC(HEpsI H cTpaTochephl. XuMus cTpaToc(epHoro
030Ha (KHCITOPO/IHBIH, BOJOPOTHEIH, XJIOPHBIA i a30THBIH IHKIIBL 030Ha). XUMHA HHK-
HYX cJI0eB aTMOoc(epsI X ITPOGIEMEI MX 3aTpsi3HeHis. XUMHA HIDKHUX CIIOCB armocde-
per. Tpomochepa Kak TIoGaTBHEI OKHCIHTENBHBIH PE3EpBYap. OCHOBHEIE PEaKI[HOH-
HO-CIIOCOBHBIE YACTHIIEL B TPOMOC(epe: THAPOKCHILHEL PafiKall, OKCHIBI a30Ta H CE
PBI 1 MX [IPEBPALICHHU.

I"azodasmble peakiyn B Tponochepe. OKUCICHHE OPraHuIeCKuX coemurennit. O6pa-
30BaHHE IIEPOKCHAIIETOHUTPHIIOB, "POTOXHUMHYCCKIH cmor". I'erepo(pazHele peakuu
B Tponochepe. OKHCIEH e JBYOKUCH CEPEL, 8/ICOPOUPOBAHHON Ha TBEP/BX HaCTHIAX
neva. "Kinaccuaecknit emor”. OKucieHHe HU3IIHX OKCHIIOB a30Ta 1 CEphI, abcopbu-
POBAHHEIX KarenbkaMu BojibL. "Kucisie poxau" . PaciipocTpaHeHHe 3arpsa3HAomuX
Bemects B armocdepe. Kimaccubuxarys sarpssauTeie (1o TMHEHHOMY pasMepy 1
JUTHTENFHOCTH BO3/IEHCTBHS), POJb aTMOCHEPHBIX sBIeHHH (TypOYyIeHTHOCTh, HHBEP-
CHST) ¥ THITA 3arPSI3HUTEIL JUIs1 IIPOCTPAHCTBCHHOTO PACTIPE/ICNICHHS 3T PASHAIONIIX
pemecTB B aTMoc(epe. IIpobiaeMbl TPAHCIPAHWIHOIO MEPCHOCA.

. |Komnmenuus ITIK. TIJIK BpenHBIX BEHIECTB B arMoc(epe, Boe BOJOEMOB, CTOYHBIX
BOJAX, T10YBax, NpoayKTax muranus. Ycranosnenue BJK. 1IpHHIMIT TIOPOrOBOCTH B
OLIEHKE BPEIHOIO JEHCTBHSI XHMHYCCKHX coemuuennii. Ycranonienue [IJ[K. Drambr
I'UIHEHHYECKOTO PEraMEHTHPOBAHIS XHMHUECKHX COCIUHCHHA B BO3/yXe paboueit
30HBL McciieoBaHre TOKCHYHOCTH B XapaKrepa MCHCTBUA BPEIHBIX BCIICCTB Ha JKH-
porubIx. Ipunmune! ycranosaenus 1K xumpgecKux COEIMHEHHH B arMoc(hepHOM
Bo3tyxe. O6ocuopanue 1K, (ITIK MaxcumManbHO pasosast), Kpurepun BpeIHOCTH
XHMITIECKHIX COSIHHCHIIL, JIeXAlHe B OCHOBE X PerIaMeHTHPOBAHM B BOJE BOJIOE-
voB. CaHuTApHAs OIEHKA BOJBI BOJOEMOB. OCHOBHBIC 1IOKA3ATCIH, XapaKTEPU3YFOIIHC
cTouHBIE BOIBI (bHOXuMpYeckoe MNOTpebIeHHe KHCIOopoa (BIIK), xumMudecKoe Io-
Tpebnenne kucnopoa (XITK).

ITyTH MOCTYIUIEHHS XUMHYECKHX COE/IMHEHHI M3 MOYBBL B OPTaHI3M JCII0BEKA. Oransl
perIaMeHTHPOBAHKS XUMHIECKUX COSIMHCHIHI B TIO4BE. Veranosnerne 11K BpeaHBIX
pemects B Touse (ITJ1K,;). IIpHHIAIE HOPMUPOBAHHSA BPEAHBIX BELIECTB B IIPOAYKTAX
muranns. [loxazarens [[JTKyy. PacaéTHEIe METOIBI ONPEICTICHI BJIK XuMHUECKHUX
coemuHeHHH B pa3nuuHbiX 00bekTax. KoppesnuoHHBIE yPABHCHES,

Momsitre Toxcrmanoctr, QCHOBHEIE aCMEKTHI TOKCHKOAMHAMUKI: ITOCTYIIJIEHHE TOKCH-
KAHTOB B JKHUBBIG OPTaHA3MbI, HX TPAHC(HOPMAIHS H MEXAHH3MEI ICHCTBHSL. Db dexTs
BO3IECTBYS Ha JKHUBOI opranmsM. KomHIecTBeHHBIe XapaKTePHCTHKA TOKCHKOMHA-
MHKH: /1038, KpHBBIE "103a-3()(eKt", Hopor BPeAHOro JCHCTBHA, MOPOT crienuguge-
ckoro feiictaus. OLEHKa COCTOSHMs OKpYyxKaromel cpezbl. KoHIEenys NPpEeAensHo /0~
nycrumoit kornerTpanuy (IIJK). IK0TOKCHKOIOTHIECKoe HOPMUPOBAHNE (na mpumMe-
pe ompezeNIcHHs PhI00X03sHCTBEHHBIX [IIK). KoMOMHHPOBAaHHOE BO3ICHCTBHE TOKCH-
kanToB. MeTo 6l HHTErpabHOM OLIeHKH BO3IEHCTBIS 3aI PASHAIONIIX BEICCTB Ha
OKPYKAIOITYTO Cpejly: OHOTEeCTHPOBAaHUE, CHONHIMKAIHS. Buostornyeckuii MOHUTO-
PHHT KaK 5((DEKTHBHBIA METOJ KOHTPOILL COCTOSHMS OKPYIKAIOMEH CpebL.
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. |BHBI TIPOMEIIIIEHHBIX OTXO0B H Knaccu(uKAMsI CONEPIKAIIIXCS B HUX BPEJHBIX

pemects. CToxHu ¢ Tojielt B GepM, HX COCTAB ¥ NMOCICIACTBHS monaganus B BOTOEMBL.
3arpssuenne aTMochepbl XKUBOTHOBOAUCCKIUMU depMamu ¥ TPAHCIOPTHBHIMHA BEIXJIO-
mamMi (aBTOMOOHIBHEIN TPAHCIIOPT, PEAKTHBHbIE caMOJIETEI, KOCMHYecKHe Kopabiy ¢
TBEPIOTOIIMBHEIMH ycKopuTensiMi). Iopo/icKkue CTOHHBIC BOJBL H coziepampecst B
HYX BelecTBa. VICTOUHMKH BPEHEIX BEIIECTB B OBITY: TIPOMBIIIIICHHBIC W3JICNHsL, TIH-
ITeBBIE IPOTYKTHI, IIAThHEBasd BOJA.

MeToe! IepepaboTKy TBEPIBIX OTXO0B. TBEP/IBIE OTXOZBI IPOM3BOJICTRA, UX Kilac-
cudukanys, mpobiemMa HaKOTLICHHS. MyCOpoCKHIaHHE, €r0 HeT0CTATKH. Bropuunoe
HCIIONE30BAHME OTX0I0B. MeTo/E MEXaHIYeCKOH repepaOOTKH TBEP/BIX OTXOHOB.
Buip! 0OTX0JIOB IIPOM3BOACTBA H MaciITabs ux 0Gpasosans. Kiraccnpuraris 0TX0-
0B, AHATH3 OTXOJ0B.

HBeHTApHU3AIHS H IIACTIOPTU3AINS IPOMBILIIICHHEX 0TXONO0E; [POEKTEI HOPMATHBOB
06pa30BaHys OTXOJIOB H JIMMHUT Ha HX PasMCIICHHC.

ITopsitox BO3CHCTBHS Ha OTXOMBL: c6op, XpaHEeHHE, TPAHCIIOPTHPOBKA OTXOJI0B; TI0JIH-
FOHBI JUIS TBEPAEIX OTXOZIOB; ITepepaboTka 0TXO0/0B; obparneHne ¢ TOKCHIHBIMHA TIPO-
MBIIIIEHHBIME OTXOaMH.

VICITOB30BAMIIE OTXOIOB: HCIIOJIB30BAHIE OTXOJIOB B KAIECTBE BTOPHIHEIX MATCPHA
JIOB WM SHEPTETHYCCKUX PECYPCOB; H3BJICUCHHE ICHHbIX KOMIIOHEHTOB; IIPHMEPHI I1€-
pepabotku THO.

OCHOBHBIE IPHHIMITE! OPTaH3AIUH CITyKOBI SKOTOIHIECKOr0 MOHHTOpHHIa. Mexa-
HU3M TIPHHSTHS PELICHHH TOCYIapCTBeHHEIME IIPAPOIOOXPAHHBMI opraHaMu Ha 0c-
HOBAHMH JAHHBIX CIIYXKOBI SKOIOTHYECKOr0 MOHHTOPHHIA. Konnenus OleHKH B03-
eHcTBHS Ha OKPYIKArOIIYEO CPEXy (OBOC). Ponb XHMHAKO-3KONOTHICCKHX HCCTIEI0
pamit jus npoeenenus nporeaypst OBOC. CoBpeMeHHOE COCTOSIHHC MPaKTHIECKOH
peamuzaui OBOC: npo6IeMB! ¥ IEPCICKTHBEL

10.

I ToGaIbHbIEe H3MEHEeHHS B buocdepe 1 X CBA3b C XMMUIECKAM 3arPASHEHICM.
CHKeHIe Ka4ecTBa IMUTHEBOM BOABL [IpHIHHEIL M ITOCIC/ICTBHA neduIETa IUCTO BO-
nnl Ha ImaHere. VICTOUHHKH — 3arpA3HEHHS [ATEEBOM BOJBI M CAHHUTAPHO-
FATHEHMYECKHe TpeBoBaHIs K €€ KadecTBy. BpelHbIe BEIIECTRA B MUTHEEBON BOJIE, 00-
Hapy/KHBAaCMBIE COBPEMEHHBEIMU METOJAMH, X wraccubukanust. TexHoIorns moyHe-
Hs TATHEBOH BOIEL Iy TH pements npodIemMsl II00anbHOTO nedHrIuTa TWCTOH BOMBL.
3aKHCIeHre IPECHEIX BO0EMOB. KicnoToobpasyrommue raspl, HCTOHIKH I MacITadbl
X mocTyIeHust B arMochepy. MexaHH3MEL 06pa3oBaHIL KHCJIOTHBIX OCaJIKOB M HX
BO3(CHCTBUA HA PECHEIE BOLOEMBI, TIOUBEI, PACTUTENBHOCTE, HCKYCCTBCHHEIC coopy-
skenwsi. MexannaMbl OydhepHOoro JeHCTBHS MOYB K M3MCHCHIIO pH. IlocnencTBus 3a-
KHCTeHHs! TIPECHBIX BOZOEMOB, MpolieMa «KHCIOTHBIX o Iei». MeponpuATHs 110
CHIDKCHHIO BEIOPOCOB CEPHHCTOrO rasa B atMocdepy. CHIKEHHE KHUCIOTHOCTH TI0UB 1
BOJIOEMOB.

T[ToBBINEHHE PaJHAIIHOHHOTO (oHA. Pajuanuosnbi GO 3eMIH i ero COCTaBIIIOIIHE.
VckyCCTREHHBIE HCTOIHUKH pajuaiui. PajotyBCTBHTENLHOCTR JKHUBBIX OPraHHU3MOB,
OT/IENIGHBIX €T0 OpraHoB M TKaHeH. brojornieckoe JecTBIE pajpaniy, 3200/ eBaHL
¥ ux mpoduiakTaka. OCHOBHEIC BEIMTHHBI H CIMHAIIEL HX H3MEpEHHsI, UCIIONIB3YEMbIC
B pa/IHOMETPHH. 3aKOHOMEPHOCTH MHTPAlMH PAOHYKIH/OB B OKpYJKarolel cpere,
MEPOIPHSITHS [10 CHIDKCHUIO MX IIOCTYIUICHHA B CeNFCKOX03AICTBEHHYIO IPOTYKIIHIO.
[ToBLIIEHHE YPOBHEH CONEPIKAHHUS TSDKENBIX MCTALIOB. [MomsaTHs THKEIOro MeTana
(TM), MEKpO3TEMEHTa, HIKHEH 1 BepXHel MOpOroBod KOHICHTPAIMHA MUKPOIIEMEH-
TOB B OpranusMe. bronormyeckas poib MUKPOJIEMEHTOB, 3aboJieBaHMs IPH HX HEIO-
craTke WM H30BITKe B opraHusMe. TeXHOreHHOE PaCCCHBAHME W KOHICHTPHPOBAHNIC
TM, o6pa3oBaHKe TEXHOTEHHBIX I'eOXUMHICCKHX agomasmit. @opmer Haxoxaerns TM
B Pa3JIMIHBIX CpeaX, 3aKOHOMEPHOCTH BO3/(yIIHOM, BOJHOM, TOYBCHHOM MUTPALHA I
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6roxonneHTpHpoBanys. [TogsmwkHocTs TM B 110YBE, TCOXUMHYCCKHE Hapneprl. Mexa-
HU3MEI Tokcrgeckoro neiictus TM 1 criendrka HX BEIBEACHHA U3 Pa3JIIHAIX BH/IOB
OpraEu3MoB. MepoIpHATHSA [0 CHIMKEHUEO IOCTYILICHHS TM B OKPYIKAXOLLYIO CPey.
PaspymieHne 030HOBOTO ciios. O30H B IPHPOZC. Konebanust ypoBHs COICPIKAHUA 030~
Ha B crparochepe, 030HOBEIE JbpsL. [TociencTRUs paspyIeHH 030HOBOTO ciost. Hc-
TOLICHHE 030HOBOTO CJIOSL B PE3yJILTaTe aHTPONOrCHHOTO BO3EHCTEHS Ha atMochepy
KaK FIoGANBHAs SKOJOrmIeckas Tpobiema. O30HOBBIS JBIPHI U TAPHHKOBBIH atpexr.
MexXaHM3MEI CHHTe3a H paciana 030Ha B crparocdepe. O30HOpaspyIIaOMHE BEICc-
CTBa, HCTOYHUKH M MacITabbl HX MOCTYILIEHH B arMoc(epy. MeponpHusThs 1o Co-
XpaHEeHHIO 030HOBOTO CJIOS.

['moGamsHoe moTemenne. Pos arMocdeps! B OIeKanyy KiuMara. I'umoresa «am-
TPOIIOTEHHOTO MOTETUICHUS, 68 TPEANOCHUIKL. «ITapHUKOBEIE)» T'a3bl, HCTOYHHUKH H
MacInTabpl X MocTyIieHns B arMocgepy. MexaHu3M IMPOSBICHIS MAPHUKOBOIO 5¢-
dexTa, ero rnobGanbHBIC ¥ PETHOHAIBHLIC ITOCICACTBHL. IIpoGiieMa «IIOTEPSIHHOTO
CTOKA YIIEpOa U POJlb MHPOBOTO OKeaHa B €r0 KPyroBOpoTe.

TTotepst GHOIOTHIECKOro pasHooOpasusl. TeMIIbl BEIMUPAHHA BU/IOB B IIPOLILIOM H B
HACTOSIIEe BpeMs. 3arps3HeHHe cpe/ibl OOMTaHMs KaK OJiHa 13 IIPHIMH BEIMAPAHIL
sunoB. UyxKepoiHbie BemecTsa B Ouochepe, HX BKIIOUCHHE B OHOTEOXUMUYIECKHE
IUKIIBI, 0COOEHHOCTH MOBE/ICHHS B HA3EMHBIX M BOAHBIX SKOCHCTCMAX. Omnocpenosar-
HoOe JieficTBHE 3arps3HNATEICH Ha )XHBBIC OPraHU3MBbL.

11.

MeTobl OIHCTKH Ta30BbIX BEIOpocoB. OTXOZSIMHE raswl, HX iaccupuianusa. Kiac-
CH(UKAIIST METOJIOB M allapaToB JULL 00e3Bpe)KUBaHMA Ia30BbIX BEIOpoCcOB. OCHOB-
HbIe cBOifcTBa NBUIEH M 3 ()EKTHBHOCTE HX YIIABIHNBAHHSIL. OuucTKa Ta30B OT IBLIEH C
TOMOITBI0 (DHITBTPOB M MOKPHIX IIBUIEyJIoBHTENCH. MeTo/bl OMUCTKH OTXOMAIIIX Ta-
30B: abcopOIUOHHEEIE, afCOPOIMOHHBIC, XeMOCOPOIIMOHHEIE, KaTAIUTHIECKNE, TCPMH-
yeckue. BEICOKOTEMIIEPATYPHOE 00€3BPEIKUBAHUE TA30B.

MeTOJ(bl OYHCTKH CTOUHBIX BOJ. BHOXMMUYECKHE METOBI OUHCTKH CTOIHBIX BO. Op-
AHMYECKHE KOMIIOHCHTEI CTOUHBIX BOJI, 3AKOHOMEPHOCTH HX pacta/a. ¥ CTaHOBJIEHNE
BO3MOIKHOCTH IIOIAYH CTOUHBIX BOJ] Ha OHOXHMHYECKHAE OUHCTHRIC COOPYIKCHMI, KIac-
cu(EKays BOJ 110 OHOXMMHYECKOMY MOKA3aTeIIO. AspobHble 1 aHaPOOHBIE METOB]
OYMCTKH CTOYHBIX BOJ. QUMCTKA B IIPUPOIHBIX YCIOBISIX H B HCKYCCTBEHHBIX COODY-
xennax. Meromsl 06paGoTky ocagkoB. Pexyneparus aKTABHOTo HIa. MexaHHYeCKHE,
XUMIYECKHE ¥ (PHU3NKO-XAMHIECKHE METOIBI OUHCTKA CTOTHEIX BOJI. Kiraccudukanus
OCHOBHBEIX METOIOB OYHCTKH CTOYHEBIX BOX B 3aBHCHMOCTH OT IIPHPO/IBL 3arPASHHATE-
neit. CyIHOCTS METOJIOB OUHCTKY CTOYHBIX BOJ OT ra30B, MUHCPAIbHBIX ¥ OpraHutic-
CKHX [PHAMeCeH, MENKO- i TPyGO/IHCTIEPCHBIX IPHMECEH. HopmupoBaHue IoKa3aTelei
CTOYHBIX BOJ, ¥ IIPOMEBIIIIEHHBIX BEIOPOCOB B aTMOChepy.

4.5. JIabopaTopHbIe 3AHATHS

No Tema Yac.
1. [VMenpmenue comepyamus xaopoduinia B TACThAX PACTCHHH — OHOUH/(MKAI[HOH- 2
HEIH [PH3HAK HEONArONPHATHEIX YCIOBHH cpepl. OnpenencHue xnopoguia do-
TOMETPUYECKUM METOTIOM.
2. |Onerixa yporms 3arpssuenms armocepHoro Bosayxa oTpaboTaHHEIME I'a3aMH aB- 4
TOTPAHCIIOPTA Ha YUACTKE MATHCTPAEHOH YIIHILET (mo xonrenTpanun CO).
3. |Ompenenenue TOKENBX METAWIOB B IPUPOIHBIX BO/IAX U NOHHBIX OTIIOKEHIIX 4
4. |Onpenenenue MECTHIHUIOB B HEYTEIPOTYKTOB B [OYBE 4
5. |Onpeenerne HeopragmyecKuX OKCHIOB (a30Ta, Cepbl) B BO3MyXe HaCelCHHBIX MecT| 4
6. |OarcTKa CTOYHBIX BOJ OT OPraHHYecKuX M HEOPraHMYECKUX 3arPsI3HEHIH 4
7. |Onpemenerne IIAY B IpUpOAHBIX BOXAX 4
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| 8. |AH8.HPI3 cOCTaBa M pacueT TBEP/BIX MPOMBIIIIEHHBIX OTXOM0B

4.6. IlpakTuyecKne 3aHATH

No

Tema

1

Vemosust 1 haKToOpsI, 06ecIedHBaroNIue 6e30IaCHYI0 KUIHEACATEILHOCTE HCIO0Be-
Ka B IPUPOIHOI cpele. EcrecTBeHHBIE "uTaTeNbHBle" IEKIIB], MEXaHU3MBI CaMO-
peryJIsIuy, CaMOOUHITeHHe GHOChEPEL.

KpyroBopoT aToOMOB, ITHKJIBL OJIEMEHTOB H UX CONPSKCHHE. TexHoreHHOE H3MEHEe-
HI€ IUKIOB HIEMEHTOB. TeXHOTEeHHEIE IIOTOKH BEIECTBA B 6uochepe. lonarue
XMMHUECKOT0 3arps3Henus 6uocdepsr. MacmTaOsl B IOCIEICTBAS 3ar PASHEHI

ouochepsl.

DOpMEI CYIIECTBOBAH M 3aTPA3HAIONINX BCIICCTE B ROMIHBIX cpefax. Bo3nencTBre
3arpA3HSIONINX BELMIECTB Ha BOJ(HBIC OPTAHA3MBL BHOaKKyMYJTIAIIS 3arpI3HsIOMIHNX
BEIIECTB M MATPAIMS 110 ITHINEBEIM IIETIM. Toxcugeckoe Bo3aelicTBue.

IlouBa Kak reoxumMmdeckas cpea. Obmmas xapakTepHCTHKa, CXOJICTBO M Pasiine ¢
IPHPOHEIME BoJaMu. IT0HATHE FEOXUMAIECKOTO Gaprepa. THITBI FEOXMMHUYCCKHX
GapbepoB B OUBEHHEIX Cpe/(aX: HX POJIb B MUTPAIIIH 1 TparchopMalMy 3arpa3Hl-
IOIMHX BEIIECTB B II0YBEHHOM CJIOE.

Kraccuukalys 3arps3uuTeneii (o IMHCHHOMY pasMepy U JUTHTE/ILHOCTH BO3JICH-
CcTBHS), POITh aTMOCQEPHEIX sB/eHHH (TypOyIeHTHOCTS, HMHBEPCHS) U THIIA 3arps3-
HUTENS IS IPOCTPAHCTBEHHOTO PACTIPE/IECHI 3ar PASHAIOIIIX BEIECTB B aTMO-
cepe. ITpoOIeMBI TPaHCTPAHHYHOI'O MIEPEHOCA.

HopMupoBaHue BPEHEIX BEIECTB B arMocdepe, Boe BOJIOEMOB, CTOYHBIX BOJAX,
HOYBax, MPOAYKTAX IIHTAHHUSL.

HHBGHTapI‘I?;B.HHH H IacIopTU3anHa MIPOMBIIIICHHBIX OTXOM0B; HIPOCKTEI HOPMATH-
BOB 06]3330B3HH§I OTXOJIOB H IHMUT Ha HX pa3MCIICHHC.

OIJI‘B.HI/IBB.III'IH M METOJIHI 23KOJIOTHYIECKOT0 MOHHTOPHHTA.

[ve

['mobansHbBIE H3MeHeHus B Oxocdepe 1 HX CBA3b ¢ XMMUYECKHUM 3arps3HEHNEM.

S

XUMHUECKUE, 6HOHOFH‘IGCKH6,-¢H3H‘I€CKHG METOJIbI OUHCTKH CTOYHBIX BOX H IIPO-

MBIIIICHHBIX BEIOPOCOR B aTMOC(epy

5. OGpa3zoBaTeJbHbIE TEXHOJIOTHH

Bup 3auns-
Kyne St Vlcrionp3yeMble HHTEPAKTHBHEIC 00Pa30BaTCIBHbIC Konuyectro
(UL TIP) TEXHOJOTHH 4aCcoB
1 JI MHTepaKTHBHEIE JTCKIHH 4
JIP 'pymmoBsie JUCKYCCHH, 00CYKICHHE PE3YIILTATOB 6
HCCIeTOBaHui
IIP Kondepenupu 4
2 J WuTepakTHBHBIE JICKITUT 4
JIP ['pyIIOBBIE JUCKYCCHH, 00CYKICHHE PE3yNHTATOB 8
HCCie0BaHMI
11P Konhepenuu 4
Hmoezo: 30

6. OueHoYHbIE CPEACTRA /IS TEKYMIEro KOHTPOJIs yCIIeBaeMOCTH
CobecenoBanue, JOKIaIbl, 9K3aMeH.
IIpuMepHbie TeMBI IOKIaI0B
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1 Atmocdepa, runpocdepa, muTocdepa - OCHOBHEIC KOMITOHEHTEI TIPUPOJIHOM Cpembl. 3aKOHbl U
HMPUHITATE] QYHKIFOHAPOBAHUS 6uocdepsl.

2 Kmivar. COBpeMeHHBIE KIHMATHIECKHE MOJIETH - OCHOBA OIEHKH 1 pOTHO3a TI00AIBPHEIX H3-
MeHEH U COCTOSHMS OKPY KAKOIIEH CPe/IBl.

3 OmacHble IPHPOTHEIC SBICHIST; IapaMeTPLI OTIACHBIX NPUPOIHEIX SIBIICHWH U OI[EHKA PHCKa IPes-
BEIYAMHBIX CUTYalHiH.

4 3arpsizHeHne cpefnl OOUTaHus IENOBeKa, IIpOBTIEMBI KPYITHEIX TOPOZOB. OCO3HAHHE rio6anbHLX
H3MEHEHHH B 9II0XY HApAaCTAIOMEro XUMHUIECKOTO 3arpsa3HeHIA OKpYIKAFOIIEH CPE/bL.

5 Konnermmst TTJIK.

6 ['To6aEHbIE H3MEHEHHs B 6uochepe U UX CBA3h C XUMHICCKUM 3aTPI3HCHHICM.

7 Venosus M (paKTOPEL, 00eCICIHBAIOIHE 6e30NacHyI0 JKU3HEACATENHHOCTE JeN0BeKa B IIPHPOA-
HOM cpenme. EcTecTBeHHEIE "ETaTeLHBIE" KB, MEXaHH3MBl CaMOPETYJISLHH, CaMOOUHIICHHS
6uocepsl.

8 AtMocdepa KaK 00BEKT H3YUCHHUS XHMHH oxpysxaromiei cpesipl. CocTas H CTPYKTypa arMocQepsl.
Dpomomyst aTMoc(epsl, ee OMOreHHOE IPOUCKOMKICHHE. BosjeiicTBHe COJTHEUHOH paguanydH Ha
armocdepy.

9 XuMmust BpXHHX cioes atMochepsl. OCHOBHBIE PeaKIHOHHO-CIIOCOOHEIC JaCTHIBL HoHOC(EPEI U
crpaTocdepsL.

Bonpock K 3a4CTY

1 3amETHEE MEXaHH3MBI TIPHPOJIHOM CPEMEL i (AKTOPEL, oBecreInBAaIOIITe e YCTORUHBOCTD. JIH-
HAMUYECKOE PABHOBECHE B IIPHPOJIHOM CPE/IC.

2 Vuenne B.W. Bepuanckoro o 6mochepe. OCHOBHBIC cBoifcTBa Groctepsl. I'eonormaeckuii u GHoO-
reoXAMHYECKHH KpyroBOpOTEL. BHOreOXHMUIECKHE IHKIIBI HapboJee KH3HEHHO BaXKHBIX OMOreH-
HBIX BEIIECTB.

3 TexmoreHHbIe IOTOKY BemmecTBa B 6rochepe. XUMHUIECKOE 3arpA3HCHHE Grochepsl.

4 DKOJIOTHYECK e TIPOOIEMBI H SHEPIETHKA, M3BICKAHHE SKOJIOTHISCKH THCTBIX BIJIOB TOTUIHBA.

5 VHHKAIBHBIE CBOHCTBA BOJEL NyMHUYecKHH cOCTaB IPUPOIHEIX BOI. (QcHOBHBIE BHIBI IPHPOJI-
HLIX BOJ H 0COOCHHOCTH HX COCTaBa.

6 XapaKTepHCTHKA OCHOBHBIX KIIACCOB 3arpA3HSIONINX BCIICCTE. OCHOBHBIE HCTOUHHKH ITOCTYILIE-
HILST 3arPSBHSIOLIIX BEIIECTB B BOTHYIO CPEAY.

7 OCHOBHEIE TIPOLECCH MATPALEH ¥ TpaHCHopMamuy 3arpssHAONIX BCIIECTE B IIPHPOIHBIX BO-
max. OcobGeHHOCTH  TIPOIECCOB — MHTpamud  JUid  pasHbX KJIACCOB  COCIHMHEHHH.
®OpMBI CYIECTBOBAHHS 3ar PA3HSIONIMX BEMECTB B BOAHBIX CPE/IAX.

9 BoazeiicTBHE 3arpA3HSIONIMX BEIECTB HA BOJHBIC OPTAHH3MBL BroakKyMyJALHs 3arpa3HATONHX
BEIECTB ¥ MHTPAIHS [0 IHIEBEM HeIsM. TOKCHIecKkoe BO3JIeHCTBHE.

10 [TpomcxoxaeHue, cocran 1 (yHKIHH IOYIBEL. OCHOBHBIE THIIBI IIOYB.

11 CpoiicTBa IOYB.

12 AHTPOIOTeHHOE BO3EHCTBHE Ha IOUBY, CBASAHHOC C TOJIYICHICM npojykToR muTanus. [Ipu-
MeHeHHe YIoOpeHIH U Mo yIiepiKaHus II00POHA II0HB.

13 OCHOBHBIE THIIE MHHEPAIEHBIX B OPraHHUECKHX Y00 peHHi.

14 TIpuMeHeHHe XMMHYECKHX CPE/ICTB 3allHThI pacrenuii B 60pp0e 3a HOBBIIIEHHC YPOIKAHHOCTH.
Knaccnduxanys NeCTHIMIO0B, SKOTOTHIECKAE IOCICACTBILT HX HCIIONB30BAHHUS B CETBCKOM X035~
CTBE. '

15 Tlousa Kax Teoxummaeckas cpena. Ofmas XapakTepPHCTHKA, CXO/ICTBO 1 PasIIAIHE C MIPUPOJIHEL-
M BozamMi. IToHsATHE FeOXHMHYIECKOro Oaphepa.

16 3arpssuenue 1048, OCHOBHBIE KIIACCH BEIICCTB, 3arpSHIIONHNX nouBeHHBN ciaoi. Crocolb!
PEKyIBTUBAIIHH TTOUB.

17 OcHOBHEIE KITACCHI BEIECTR, 3arPA3HSAIOMMX aTMochepy.

18 Xumus tponocdepsl. I'azohasHbie peakiuy B tponochepe. [TpobIemMp! TPAHCIPAHTIHOIO HEpe-
HOCA.
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BoIpockl K 3K3aMeHY

1 Konmennus TTJIK. ITJTK BpeqHbIX BEINECTB B atmocdepe, BoJie BOJIOEMOB, CTOUHBIX BOJAX, 110U~
Bax, IIPOJIYKTaX IUTAHUA. Y CTAHOBICHHE BJIK u ITJIK. MccnenoBanie TOKCHIHOCTH H XapaKkTepa
JeHCTBUA BPEIHBIX BEIIECTB Ha JXHBOTHAIX.

2 KpuTephu BPeJHOCTH XUMAIECKAX COCIMHCHHUH, JEXKAlHe B OCHOBE HX periaaMeHTUPOBAHHUS B
BOJZIe BOMOEMOB.

3 CaHuTapHAS OLEHKA BOJIEI BOMOEMOB. OCHOBHEIE IOKA3ATEIIH, XapaKTepH3yIONIHe CTOYHBIC BOJIBI
(6roxumuuecKoe IOTpebiIeHIe KHCIopoa (BIIK), xuMirdecKoe MOoTpebIeHHe KHCIopo/ia (XIIK).

4 TIyTH TOCTYILIEHHS] XHMHIECKHX COCHMHEHUH M3 IOUBEI B OPTaHH3M yeoBeKa. JTallbl peria-
MEHTHPOBAHHST XUMHUYECKUX COEJHHCHHM B [10BE. Veranopnenne TTJIK BpeHBIX BEIECTB B II0YBC
(IK).

5 TIpUHIMEIGl HOPMAPOBAHHAST BPEIHBIX BEIECTB B POy KTax marammst. Tokaszarens [TTKyp.

6 Pacuérubie MeTo/bl onpeneseHis BIK xuMudeckux coequHEeHMH B pasmuuHbX oopexrax. Kop-
PEISIHOHHbIE YPABHEHHSL.

7 TomsTue TokcHuHOcTH. OCHOBHBIE ACIEKTHl TOKCHKOJMHAMHUKH: IOCTYINICHHE TOKCHKAHTOB B
JKEBBIE OPraHU3MBL, HX TPAHC(HOPMAIH i MEXAHU3MBI JEHCTBUS.

8 OrmeHKa COCTOSHHS OKpyJKamolied cpeipl. KoHIENus mpeieiIbHo JIOIIYCTHMOM KOHIEHTPaHH
(TTJIK). DKOTOKCHKOJIOTHYECKOS HOPMUPOBAHUE (Ha TpUMepe OIIPEe/ICIICHHs PHI00X 03 CTBEHHBIX
AK).

9 KoM6HHHPOBAHHOE BO3/IEHCTBYE TOKCHKAHTOB. MeTombI HHTErpaNLHON OIEHKH BO3ZIEHCTBH 3a-
TPA3HSIOLINK BEIIECCTB HA OKPYIKAIOIIYIO CPeAy. BHOJIOTHYECK it MOHHTOPUHT Kak 3¢ dexTHBHBIA
METOJ[ KOHTPOJIS COCTOSTHHS OKPYKAIOIIEH CPe/IbL.

10 Brizb! IPOMBIILIEHHBIX OTXOOB U KIIACCH(UKATIA CONCPHAIHXCS B HIX BPEIHBIX BELECTB.

11 Topojckue CTOYHBIEC BOJBI U COACPIKATIMECS B HX BEIICCTBA. VcTOYHHAKH BPEIHBIX BEIIECTB B
GBITY: IPOMBIIIICHHEIE H3IETIHS, HIIEBBIE IPOIYKTEI, THTHEBAT BONA.

12 MeTozs! mepepaboTKy TBEPABIX OTXONOB. TBEPHIBIE OTXOBI IPOU3BOJICTEA, HX Kraccu(puKaLus,
1po6IIeMa HAKOILICHHST. BTOpAYHOE HCIIOIE30BAHHE OTXO/0B.

13 Buas! oTX0J0B IPOU3BOJICTBA 1 MacmTabkl HX 00pazoBaHusL. Kraccuuranus 0TXo0B. AHAIH3
OTXOJIOB.

14 VgBenTapu3amys i TaCIOPTH3AIMS IIPOMBIIUICHHBIX OTXOMOEB; TPOCKTRI HOpMaTHBOB 06pa3o-
BAHPS OTXO0JI0B H JAMHT Ha UX pasMEIleHHE.

15 Tlopsmox BO3A€HCTBAS HA OTXOBL: cGop, XpaHEHHe, TPAHCIOPTHPOBKA OTXOTIOB; IIOJHTOHBI JULT
TBEP/IBIX OTXOOB; IepepaboTka OTXO0/I0B; o6palienre ¢ TOKCHIHBIME IPOMBIIIICHHBIMI OTXO0/[3~
MH.

16 CHKEHHE KAYeCTBa IMTHEBOH BOZBL MCTOUYHHMKH 3arpsA3sHCHIL NMUTHEBOM BOJBI U CAaHUTAPHO-
rUrMeHAYeCKre TpeOoBaHis K eé KadecTy. BpenHbie BelecTsa B MATHEBOH BoJIe, 0OHApyKUBae-
MBIE COBPEMEHHBIMI METO/[AMH, X KIACCH KA.

17 TexHOJNOTHS HOTyUeHH sl THTHEBOH BOABL IIyTH pelmenist npo6reMbl II06aNTBHOrO IepuIHTa
YHUCTOH BOJIBL.

18 BakwucleHie IPECcHBIX BoRo&éMoB. Kucnoroobpasyiomue rassl, HCTOTHHKH 1 MacinTadbl UX I10-
crymnennst B atMochepy. MexaHH3MBI 06pa30BAHMA KHCIOTHBIX OCATKOB ¥ MX BO3JCHCTBHS HA
TIPECHEIE BOMOEMEL, II0UBEI, PACTUTEIBHOCTD, HCKYCCTBCHHBIS COOPYXCHHA.

19 Mexaausmel OydepHOro IeHCTBHSA I0YB K H3MCHEHHIO pIl. TlocneacTBHS 3aKHCIICHIS NPCCHBIX
BOJIOEMOB, IIPOOTIEMa (KHCIOTHEIX NOY/ICHy. MepOIPUSTHS IO CHIKCHUIO BEIGPOCOB CEPHUCTOTO
rasa B armocdepy. CHHIKEHHE KHCIOTHOCTH II0YB H BOXOEMOB. ‘

20 ITosrnmneHue pagdalHOHHOTO ¢ona. PajuanuoHHEII ¢oH 3eMIM M €ro COCTaB/IAIOIIHE. Uckyc-
CTBEHHBIE HCTOYHHUKH PajMalui. BHONOTHYIECKOS NEUCTBHE pajnaliyii, 3aboNeBaHms U HX IIPodH-
JIAKTHKA.

91 OCHOBHbIE BEIMYMHEL ¥ EIMHHUIEI HX H3MEPEHH, HCIOIB3YEMBIC B PaJHOMETPHH. 3axoHoMmep-
HOCTH MATDAIUM PaJHOHYKITHIOB B OKPYXAIOMEH Cpey(e, MEPOIPHATH 10 CHIDKEHHIO UX IIOCTYII-
JIEHHS B CEIILCKOX034HCTBEHHYIO IIPOIYKITHIO.
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22 TloBBIIEHHE YPOBHEH COmEPIKAHHS TAKEIBIX MCTALIOB. Tlomsrrus Tsoxénoro meramra (TM),
MHKPOSTIEMEHTa, HIDKHEH 1 BEpXHEeH IOpOrOBOi KOHIEHTPAIME MAKPOIJIEMCHTOB B OPIati3Me.

23 BHOIOTHYECKask PONb MAKPOIIICMEHTOB, 3aD0TeBaHIs IIPH HX HeIoCTaTKe MM H30LITKE B Opra-
HH3ME.

24 TexHOreHHOE pacceMBaHue ¥ KOHICHTPHPOBAHUC TM, 06pa30BaHKHE TEXHOTCHHBIX TEOXHMMHC-
CKMX aHOMAIHH.

25 ®opmil Haxoxierns TM B pasJIHIHbIX CPe/iax, 3aKOHOMEPHOCTH BO3YIIHOMN, BOXHOMH, TOUBCH-
HOM MUTpaIyy ¥ OMOKOHIIEHTPHPOBAHMAL. [MompuxuOCTE TM B OYBE, TEOXHUMUUECKHE OapnepHL.

26 Mexammamsl Tokcrdeckoro jeficteust TM 1 crenudHuKa MX BBIBEACHHS M3 PasIMHHBIX BHIOB
oprasu3mMoB. MepoHpHITHS 10 CHIKEHATO OCTY IICHITT TM B OKpYIKAOLIYIO CPEnY.

27 PazpyimeHue 030HOBOIO CJIOS. Oson B mpupoze. Komebanus ypoBHI COTSPHKANLS 030HA B cTpa-
Tocepe, 030HOBBIE ABIPHL. [locieICTBIST PaspyIICHHA 030HOBOTO CJIOS.

28 O30HOBHIE ABIPHI M IAPHUKOBEIH 3 Gext. MeXaHn3MBI CHHTE3a 1 paciaza 030Ha B crpatochepe.
O30HOpa3pyLIAIOIHE BEIIECTRa, UCTOYHAKH 1 MaciTaGs1 ¥X TmocTyIUtenns B arMochepy. Mepo-
TIPHSATHS [0 COXPAHEHHUIO 030HOBOTO CIIOA. '

29 ToBanbHoe TmoTeIIesHe. Pob arMocheps! B IIOVICPKAHIH KIMMatd. ['unoresa «aHTPOIIOTEH-
HOFO TOTEINIEHH», e& IPeAnochUIki. «ITapHIKOBEIE) Ta3el, HCTOUHHIM H MaciTadbl uX MOCTYIl-
neaast B atMocepy. IIpobiema «IOTEPSHHOT0» CTOKA yrimepoja H Pollb MUPOBOTO OKeaHa B €ro
KpPyroOBOPOTE.

30 Ilorepst GHOIOTHYECKOTO paszuoobpasus. UyKepoJHbIE BCIIECTEA B orocdepe, HX BKITIOUCHHC B
GHOTEOXUMITIECKHE TTHKIIBL, OCOOEHHOCTH NMOBEACHHA B HA3CMHBIX M BOJHBIX sxocucreMax. Oro-
Cpe/IoBaHHOE JICHCTBHE 3arpsA3HUTENeH Ha JKUBBIC OPrau3MBbl.

31 MeTtozpl OUHCTKH Ta30BbIX BEIGpOCOB. OTXOIIHE Ta3kl, X KJIacCHDHUKAIH. Kiaccuuxaryst
METOIOB U AIIapaToB i 00e3BpEeIKHBAHAS Fa30BEIX BEIOPOCOB.

32 OcHOBHBIE cBOMCTBA HBUIeH ¥ (QPEKTHBHOCTE HX yIaBIMBAHIL. OumcTKa ra3oB OT IBUIEH ©
TTOMOIIBIO (PANTBETPOB X MOKPEIX HpUIeyIoBHTeNei. METOMbl OUHCTKH OTXOISIIHX rasos.

33 MeETO/B! OTUCTKH CTOYHEIX BOJ, KNacCHbuKanyd B 3aBHCUMOCTH OT TIPUPOJIBI 3arpA3HUTENCH.
34 BHOXHUMIYCCKIE METOBI OUMCTKH CTOYHBIX BOX. OpraHuieckie KOMIOHCHTEI CTOYHBIX BOJ, 3a-
KOHOMEPHOCTH MX paciaza, KraccH(pEKaIysl BO MO0 OHOXHMHYECKOMY IOKA3aTCIIO. OuucTKka B
IIPHPOMIHBIX YCIOBHSIX K B ACKYCCTBEHHEIX COOPYIKCHHIX.

34 MeTtozpr 00pabOTKH 0CaIKOB. Pexymepanus akTHBHOTO HIIA.

35 CyImHOCTH METO/I0B OYMCTKE CTOYHBIX BOZ OT ra3os, MUHEpATEHBIX i OPTaHIIECKHX IPUMECeH,
MENKO- 1 TPyOOIHCTIEPCHBIX IPUMECEH.

36 HopMupoBan#e nokasaTelell CTO9HbIX BOJ M NPOMBIILICIHEIX BEIOpOCOB B aTMochepy.

[IpuMepHELi OuUIeT
OI'BOY BO «Kybancknii rocy HUBEPCUTET?
Kadenpa aHaaaTHIeCKOH XHMHH
HanpasieHue IIOArOTOBKH aCITHPAHTOB — 06.06.01 broiorrnyeckue HaAyKH
IIpodms mogroropku 03.02.08 Sxomorus (XMMITIECKHE HAyKH)
Jucnuminaa «O0uue BOIpoCchl XUMHYIECKOH 3KO0JOT M
BHJIET Ne 1

1 Pacuérupie Meronp! onpenenenus BJIK xuMHIecKix coeMueHui B pasuuHbx ofpexTax. Kop-
pESIIFOHHBIC yPAaBHEHHUS.
2 [Toteps GHONOTHYECKOTO PasHO0OpasusL. Uysxepo/IHBIe BeIecTBa B 6nocepe, HX BIIOUCHHE B
6 HOreOXUMUYECKHE HKIEL, 0COOCHHOCTH MOBE/ICHUA B HA3eMHBIX 1 BO/IHBIX HKOCHCTEMAX.
3as. kadenpoi
I-p XuM. HayK, ipodeccop 3.A. Temepnainen
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7. Vaebno-MeToan4yecKkoe obecnedeHue THCIHIHHbI
7.1. OcHoBHAad UTEpPATYpAa
7.1.1. TleuaTHBIE H3AAHMS 0CHOBHOM JIHTEPATYPhI:

1. 1. K. Cayrosuukosa, 1. C. Opios, M. H. Jlo3aHoBCKasL. DKOIOIUs U OXpaHa OKpY Kalomein
Cpejtbl IIPH XMMHUYECKOM 3arPSA3HEHHH  yIe0H0e noco6ue s crymenTos / - V3. 3-e, mepepad. -
M. : Bricrmas mxoina, 2006. - 334 c.

2. B.B. TIpoxopoB. DKOJIOTHs YeI0BEKa: yueOHHK I CTYICHTOB BY30B /- 4-e m311., cTep. - M.:

Axanemus, 2008. - 319 c.

3. B. M. Kopo6xun, JI. B. Tlepeensckuii. IKOJIOTHA U 0XpaHa oxpyxaroweit cpejipt /- Mocksa:
KHOPYC, 2013. - 329 c.

4. Jix. E. Joxupapy. OCHOBBI XHMUH OKDYKAIOIIEH CPE/EL / mep. ¢ aurn. B. M. l'opimxosa 10/
pen. B. A. Usanosa. - M. : ®UBMATIINT, 2008. - 640 c.

7.1.2. DaeKTPOHHbBIE N3JAHMU OCHOBHOII JIHTEPaTyphI:

1. 3aities, B.A. [IpoMpIiIIeHEAS SKOTOTHS [ DIEKTPOHHEIH pecypc] : yaeGHoe nocobue / B.A.
3aites. — DIEKTpoH. maH. — Mocksa : M3nareiscTBo "JTaGopaTopus 3uanuit", 2015. — 385 ¢. —
Pesxim mocryma: https:/e.lanbook.com/book/66230.

2. O61ast ¥ IPUKIIA/HAS SKOIOTHS [DIeKTpOHHBIH pecypc] : yaebHOe mocobue / o pef. Cae-
Brya K.®.. — DiexTpoH. gaH. — MHHCK ! "Bramjimas mxona”, 2014, — 654 ¢. — PexuM 10CTy-
na: https://e.lanbook.com/book/65258.

3. Anwes, P.A. OcHOBEI 00IIEH 9KOIOTHH X MEKIyHAPOIHOM SKOIOrHYeCKOH IOIUTHKH [Onex-
TpoHHKIi pecype] : yaeOHoe mocobue / P.A. Anues, A.A. Aspamenxo, E.JI. Basunesa. — OmeK-
tpom. man. — Mocksa : Acnexr [Ipece, 2014. — 384 c. — Pexxum jjoctyna:
hitps://e.lanbook.com/book/68658.

7.2. TonoJHUTEILHAS TUTEPATYpa
7.2.1 IlevarHbIe H3IANMS JOMONHATENLHOH JHTEPATY PhbIL:

1. T.A. Tpudonosa, H.B. Cemupanopa, H. B. Murmenxo. IpuxnajHast sKoyorus /3-e u3j, - M.
Axanemuueckuit [Ipoext: ayneamyc, 2007. - 382 c.
2. B.B. Tmurpues, A.W. XKupos, A. H. JlacTouKuH. [puxoragaas sxoxorus / M.: Axajemus,

2008. - 600 c.

7.2.2 JaeKTpOHHbIE H3JAHHIS JOTOIHHTEIHH0H JINTepaTyphbl:

1.Byitmosa C.A., LTapes 10.B., KoGenesa H.A.J[aGopaTopHEIi IpakTHKyM Io Kypey «lIpo-
MEIIIIeHHas axoormsy /M3naTensctro «Jlaney.
2.Haymosa JI.T'., Mupxun B.M. Kpatku# ciosapb MOHATHIL ¥ TEPMAHOB COBPEMEHHOMH KOJIO-

run/M3narenscTBo «JIaHb).
3.CIIpaBOYHUK MEDKCHEPA 110 0XPaHe OKPYKAOIIEH CPe/IBL. (Oxomnora) /M3narenserso «JIaHb).

7.3. Ilepeuers OCHOBHBIX HOPMATHBHBIX IOKYMEHTOB

1. Baxon Poccmiickoit ®eneparmn «O6 oxpane oxpyxaromeit cpexs» N 7-O3 o1 10.01.2002 r.
(8 pen. ot 05.02.2007 1.); '

2. Bomusni xogexe Poceriickoi Pemepanny Ne 74 @3 ot 03.06.2006

3. TonodxeHme 06 OIeHKe BO3IeHCTBHA HaMeyaeMoH X03AHCTBEHHOM M HHOH JIeATCIIBHOCTH Ha
okpyKarolyto cpenty B Poccuiickoii Qenepanun (yTB. IIpukaszom KD Ne 372 ot 16 mas 2000 1.);

4. TOCT 17.1.1.01-77 Oxpama npupozst. ['mapocdepa. Mcmonp3osanue 1 oxpana BOJI. OcHog-
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HbI€ TEPMHUHBI U TTOHATHSL.

5.TOCT 17.1.1.02-77 Oxpaua npupopl. I'uapochepa. Knaccupukanus BoHbIX 00HEKTOB.

6. T'OCT 17.1.3.07-82 Oxpana npupossl. I'mapocdepa. IIpasuna KoHTPoJIs Ka4ecTBa BOJBI BO-
JIOEMOB U BOJIOTOKOB.

7. TOCT 17.1.3.08-82 Oxpana npuponsl. ['ujapocdepa. IIpaBuino KOHTPOIIT KauecTBA MOPCKHX
BOJI.
8. I'OCT 17.1.5.04-81 Oxpanma upupoznsl, ['mapocdepa. IIpubGopsr u ycTpoicTBa [UIs
orbopa, mepBHYHONl  oOpaboTku W  XpaHEHHA npod  mpupoxmo#  Bompl.  OOmue
TeXHu4YecKkue TpedoBausl.

9. TOCT 17.1.5.01-80 Oxpama mnpupons.. ['uiapocdepa. Obmme Tpebosanus Kk orbopy
1po0 JTOHHBIX OTJKEHUH BOJIHBIX OOBEKTOB JIJIsl aHAJIM3a HA 3arPsA3HCHHOCTD.

10. Metonnueckue ykazanust Ne 40 1mo opranu3anuy cHCTeMbl HAOMIOACHUN K KOHTPOJIS 34 3a-
IPA3HCHHAEM MOpPEH U YCTBEB PEK.

7.3. llepuoguyecKkue H3XAHAST

1. bezomacHocth B TexHochepe
2.be3zonacHocTh XKU3HEIEATeTLHOCTH
3. 'eoskosiorus
4. 3amuTa OKpyIKatomen cpejbl B He(hTerasoBoM KOMILIEKCE
5. Dxonorus
7.4. UnTepuer-pecypcebl
1. Iopran «Ananuradeckas xumus B Poccum» http://www.wssanalytchem.org
2. Tlopran XMMHKOB-aHAIMTHKOB: aHAJIATHYECKAs: XUMHA H MeTpojioris www.anchem.ru
3. Poccuiickoe xemomerpuyeckoe obmectso http://res.chph.ras.ru
4. www.scopus.com,
5. www.scirus.com
6. https://e.lanbook.com
7. www.znanium.com
8. http://webofscicnce.com
9. http://www.elibrary.ru/
10. http://cyberleninka.ru/
11. https://link.springer.com/
12. ®enepanpHOE arEHTCTBO MO TEXHUYECKOMY PETYIHPOBAHUIO M METPOJIOTHH, WWW.20SE.IU;
0a3a HOpMATHBHBIX JOKYMEHTOB;
13. BHUUKH, caii: www.standards.ru; 6aza AWMC]] «l'ocymapcTBEHHBIH peecTp THIIOB
CPEJICTB U3MEPEHHIA, IOMYMIEHHBIX K 00pameHuio B PO»;
14. www.1gost.ru; 6a3za MeTOJIMK BHIIOIHEHHS H3MEPEHUH

7.5. MeToanveckme yKA3aHAA H MATEPHAJIBI 110 BHAAM 3aAHATHI
MeTogH9ecKHe PEKOMEHIAHMN ACHPAATAM M0 CPraHi3ain N3y YeHHM THCHHIIHHbDI

Venemnoe 0cBOEHHE TUCIHILIIHHEI TPEINoiaraeT akTHBHOE, TBOPUECKOE yUacTHE aclipan-
TOB IIyTEM ILIAHOMEPHOM, TOBCEIHEBHOM paboThL.

O6unHe pekoMeHAANHH

M3ydyenne OMCLUMIUIMHBI ClieJlyeT HAYHHATH C IpopaboTku pabodeill mporpamMmsl, 0codoe
BHUMaHHe, YICISISI MeJIIM U 3a1a4aM, CTPYKTYPe U COAEPIKaHUIO Kypca.

PaGora ¢ KoHCIEKTOM JIeKIHIT

ITpocMOTpUTE KOHCIIEKT Cpa3y IOCHe 3aHATHH, OTMETHTE MaTEPHal KOHCIIEKTa JISKITHH, KO-
TOPBIH BBI3BIBAET 3aTPYAHEHUs 1JIs1 oHMMaHus. IToneITaiiTech HAWTH OTBETEI HA 3aTPYAHHTEIBHEIC
BOTIPOCHL, HCTIONB3Ysl PEKOMEH/IYEMYIO JTHTepaTypy. Ecii caMocToATebHO He yAanochk pasobpars-
¢ B MaTepuaie, chopMyIHpyiiTe BOIPOCH B 00paTHTECh 3a MOMOIIBIO K MPEIO/IaBaTeN0 Ha KOH-
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CyNbTAlIH AN OrKaiinei JIEKIHu.

Perynsipro OTBOAMTE BpeMsl JUlsl NMOBTOPEHHUS MPOHIEHHOrO MaTepuaia, MpoBepsis CBOH
3HAHWSI, YMEHHS H HABBIKH ITO KOHTPOJIEHBIM BOIIPOCAM.

BoinoJsenune gaboparopusix pabor

Ha 3ausTun M0Jy49uTe y mpenojgasaTesis rpadyk BeIIoIHeHHs JabopaTopHbix pabor. O03a-
BEJUTECH BCEM HEODXOIMMBIM METOJUIECKUM 0DeCIIeYeHNnEM,

I[lepen nocemenrem 1abopaTopHy H3YUUTE TEOPHIO BOIIPOCA, MPEANOIAraéMOro K HCCie 0~
BAaHMIO, O3HAKOMBTECH C PYKOBOJCTBOM IO COOTBETCTBYIOIEH paboTe M IOArOTOBLTE MPOTOKOI
poBeicHUST pabOThl, B KOTOPBIH 3aHECHTE:

— Has3BaHue paboTh,

— 3aroTOBKH TAOJIHIL JUIs 3ATIOTHEHHS DKCTIEPUMEHTAIEHBIMH JAHHBIMH HAOMIOICHNH,

— . ypaBHEHHs] XMMHUYECKHX PEaKkldil MpeBpalleHuil, KoTopble OylyT OCYIIECTBIEHBI TPH

BBITIOJTHEHUH JKCICPHUMEHTA;

— pacueTHbIe (POPMYJIBL

OgopmiIeHHe 0TYETOB JOJDKHO POBOJHUTHCS MOCHE OKOHYaHMs pabOTHI B 1a00paTopuH.

Jls MOArOTOBKM K 3alUTe OTYETa CIEOYeT IpOaHalu3upoBaTh SKCICPHMEHTATBHBIC pe-
3yJBTATEI, COTMOCTABHTh HX C W3BECTHBIMH TEOPETHUECCKHMH IOJIOMKEHUSIMH WITH CIIPABOYHLIMH
JIAHHBIMH, 0000IINTE PE3yIbTAaThl HCCIIEIOBAHUN B BUJIE BEIBOLOB 1O paboTe, MOArOTOBUTH OTBETHI
Ha BOIIPOCKI, IPHBOJIMMBIE B METOIHUYECKHX YKa3aHUIX K BBITIOMHEHHIO Ja00paTOpHBIX pabor.

Meroauueckne peKoMeH AN MPEMoAABATE/IAM 10 METOAHIKE NPOBEIEeHUSsSI OCHOBHbIX

BH/I0OB YUeOHBIX 3aHATHH

Jlexmun

Memoouxa umenus nexyuil

JIeKnuu SIBISIFOTCS OJIHMM M3 OCHOBHBIX METOZOB OOYYEHHS 110 JMCUHUINIHHE M TO/DKHEL pe-
HIATh CIIeAYIOMHUE 3a1aun:

— M3JIOKHTH BOKHEHIIHI MaTepHrall MporpaMMBbl Kypca, OCBEINAIOIIUI OCHOBHBIE MOMEHTHI,

— pa3BHUTh Y ACTIMPAHTOB MOTPEOHOCTH K CAMOCTOSITENbHOH paboTe Hal yueOHOH M HAYYHOH
JINTEpaTypoi.

['maBHO 3amaueil KaXJI0H JIeKIIHY SBISIETCS PACKPBITHE CYIIHOCTH TEMBI U aHAJTH3 €¢ TTIaB-
HBIX MOJIOKEHHH, PeKoMeHyeTCs Ha 1IepBoit JISKIIMK TIOBECTH JJO BHUMaHHsI ACIIHPAHTOB CTPYKTY-
Py Kypca u ero pasziesibl, 4 B JaTbHEHINEM YKa3bIBaTh HAYalo KayKIO0T0 pa3/iena, CyTh U €ro 3aIauHd,
a, 3aKOHYHB M3JI0KEHHE, TIOABOIUTE UTOT 110 TOMY pa3sjieiy, 4TOOBI CBA3aTh €ro CO CJIE/YIOIIHM,

Codepaicanue nexyuli

Copeprxanne Nekiumii onpenensercs paboueil mporpammoii kypca. Kpaiine kenarenbHo,
9TOOBI KaXKAasl JIEKIMsSI OXBaThiBajla M MCUYCPIIBIBAJIA OIPE/ICIEHHYIO TeMy Kypca W TpPeCTaBiisiia
coboif Toruuecky 3aKoH4YeHHYI0 pabory. Jlydine cOKpaTHTHL TeMY, HO HE JIONYCKaTh NepepriBa e B
TAKOM MECTE, KOT/Ia OCHOBHAS HJIEsI €111e TIOJIHOCTBIO He PacKphITa.

JlaboparopHbie 3aHATHS

Memooduxa npogedenus 1a6OPAMOPHLIX 3AHAMUL

Lensmu nipoBeenust IabopaTopHEIX paboT SBISIOTCS:

—yCTAHOBJIEHHE CBSI3Ei TEOPUH C MPAKTHKOH B (opME IKCIIEPUMEHTAIBHOTO TOATBEPK/Ie-
HUSI ITOJOKEHU I TEOPHH;

—00yueHne acIIHPaHTOB YMEHHIO aHAJIM3UPOBATE IOIyUYEHHbIE PE3YILTATHI;

—KOHTPOJIb CAMOCTOATENLHON PAOOTBL ACIIMPAHTOB 110 OCBOEHMIO KYPCa,

—00y4ueHHe HaBbIKaM PO(EecCHOHALHOH JESTeIbHOCTH

Llenu maGoparopHOTO MPAKTHKYMa JOCTHIAlOTCs HAWIydlnuM o0pa3oM B TOM CIlydae, eClIi
BBINOJIHEHHIO DKCIIEPUMEHTA TPEeIUIeCTBYeT ONpe/ieieHHas MOATOTOBUTE)IbHAA BHEAYTUTOPHAS pa-
6ora. TTosromy mpenogasaTelib 00s3aH JJOBECTH 10 BCEX aCIHHUPAHTOB rPa(uK BBIIOJHEHHS Tabopa-
TOPHBIX paboT ¢ TeM, YTOObI OHH MOTJIM 3aHUMATHCS 1E/ICHANPABICHHOM TOMAIIHEH 10 IrOTOBKOH.

Ilepesl HAuaIOM OYEPEIHOTO 3aHATHS NPENojiaBarelib NOJDKEH YIOCTOBEPUTHCS B I'OTOBHO-
CTH acIHPAHTOB K BBINOJHEHHUIO JIaGopaTopHoi paboTHl MMyTeM KOPOTKOro ¢o0eceIOBaHHs U Mpo-
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BEPKH HAIMYHS Y aCITUPAHTOB 3aTOTOBJICHHBIX IIPOTOKOJIOB MPOBEAEHHS PAOOTEI.

7.6. llporpammmuoe obecrieyeHue COBPEMEHHBIX HH(POPMANMOHHO-KOMMYHHKAIMOHHBIX
TEXHOMOTHIA
JIMIeH3HOHHBIE KOMITBIOTEPHBIE MPOrpaMMbl 00pabOTKK MaHHBIX MPOrpaMMHO-annapaTHbIX

KoMIuTekcos mpubopos: crexrpodoromerp AA-6800, dypre-criekTpomerp HH(ppakpacHsiii IR
Prestige-21, “Shimadzu”, ['azoBbiii xpomarorpad) «Kpucrami-2000M», cnekTpoMeTp ¢ HHIYKTHB-
Ho-cBszanHod mmasmoit ICAP-6500Radial,  «Termo», raszoBeii xpomatorpagp GC 2010
“Shimadzu”, sxwakoctuerii xpomatorpadp LC 2010 “Shimadzu”, rasosbiii XpomaTo-Macc-
cnextpomerp GCMS-QP 2010 Plus “Shimadzu” u mp.; Microsoft Office Excel, STATISTICA,
snextporHbie Oubauorekn «Wiley8 mass spectral library» u «NIST-05», unTerpupoBannbie B
¢ mojy4eHueM npoaykros nuranus. [TpumeGCMS-QP 2010 Plus.
8. MarepuanbHo-TexnuuecKkoe ofecneueHue JHCHHIIHHBL

Jliist mpoBeieH st 3aHATHI 1O AUCIMILIHHE, PeJyCMOTPEHHOH YUeOHBIM IUIaHOM IIOATOTOBKH
aCITMPaHTOB, HMCETCS HCOOXOMMMAs MaTCPpHaibHO-TCKHKYCCKasn 6a3a, COOTBETCTBYIOMAs ACHCTBYIO-
UM CAHUTAPHBIM U TIPOTHBOIOMNKAPHBIM TIPABUIIAM M HOpPMaM:

— JIEKIIMOHHAsT ayJJUTOPHsl, OCHALICHHAS MYJILTUMEIMHHBIMHE TPOEKTOPAMH € BO3MOIKHOCTBIO
noaxmoueHus K Wi-Fi, MapkepHbIMH JIOCKaMH 7SI IEMOHCTpalluK yueOHOro Matepuala;

— CIIEIMAIM3UPOBAHHEIE JTa00PATOPHH C aHATHTHICCKHM 000Py/JOBAaHHEM H ITO/IKIFOYEHHBIMU
K HEMY KOMITBIOTEPHBIMH CPEICTBaMH aBTOMATH3AIMH 1 00pabOTKH MaHHBIX;

— anmaparypHoe H nporpammuoe obecrieyeHue (M COOTBETCTBYIOIIIE METOAUUECKHE MaTepHa-
JbI) JUTSL TIPOBEIICHUS CAMOCTOSITENLHOM paboThI 110 IMCHMITIHHE.
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