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PaGouast mporpamMMa pazpaGoTana B COOTBETCTBHE ¢ TPEOOBAHIIMU ®deiepanbHOIO rocyaapcTBeH-
HOTO 06pA30BATENLHOTO CTAH/IAPTA BBHICIIETO 00pa3soBaHKs MO HANPABJICHHIO TMOJrOTOBKH HAYTHO-
nejarorruecknx kanpos B acrupantype 06.06.01 «bronoruyeckue Hayku» W Ha OCHOBAHHH yueb-
HOTO TITaHA OCHOBHOMH 0GpasoBaTenbHOH nMporpaMMel 1o Hanpasnenuio 06.06.01 «buosornueckue
Haykuy 1o npoduo 03.02.08 Dxosiorust (XUMHYECKHE HAYKH).

CocTaBuTeln:

W Kucenena Haramust BirajuMupoBHa, KaHAMOAT XHMUYECKUX HAyK, MOTICHT
Kadepbl aHAJIMTHIECKOH XUMHAM.

o %/@’f ~ Iltonko Tarksina ['puropheBHa, JOKTOp XMMHYECKHX HayK, mpodeccop
Kkadepsl AHATMTHIECKOH XUMHH.

Pa6ouasi IporpaMMa PacCMOTPEHA M yTBEPIKAEHA Ha 3acelaHun Kadenpsl AHATUTHYECKOH XHMUH
06.05.2019 r. mporoxon Ne 6.

3aBe ryrouyi Kadepoi
AHAJIUNTHYCCKOM XHUMHH,
JI.X.H., podeccop
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PaGouast iporpamMma o100peHa Ha 3acelaHii y4e0HO-METOAHIECKOH KOMUCCHH (paxynpTeTa XUMUK
 BBICOKHX TexHonoruii 16.05.2019 r. nporokon Ne 6.

I[Ipencenarens YMK
(paxynbTETa XAMHH U BHICOKHX TEXHOJIOTHI,
K.X.H., JIOLIEHT (g, PO T.11.CTopoixKeHKO




1. Hean u 3a0a9H 0CBOECHHAA JHCHHILIMHB

IlesBI0  OCBOEHHWS JMCHMIUIHHEBL «OOmue BOMPOCH XUMHUYECKOH OKOJIOTHM) SBISETCS
F3ydeHHe ~ TEOPETHYECKMX M METOJHYECKHX  OCHOB obecreuenyss ~ 0€30IACHOCTH
JKU3HCIESTENBHOCTH HA OCHOBE H3YYeHHI MEXAHH3MOB M HCTOYHHKOB 3aTpA3HCHII MPUPOIHON
cpemsl, a Takke (OPMHPOBAHHE Y aCIHpPaHTOB 3HAHHH 110 OCHOBHBIM METOJIaM 3allHTEI
OKpY’KaroLIeH cpe/ibL.

OcHO8HBIMY 3a0auaMil TUCTUIIIAHEL SIBJIJIOTCA:
—03HAKOMJIEHHE C OCHOBHEIMH IIpoOJeMaMH HeJOBEYECTBA, CBA3AHHBIMHA C HapyHICHHEM

3KOJIOTHYECKOr0 PABHOBECHS B IPHPOJE;

_ O3HAKOMJIEHME C TEXHOJIOTHEH OpraHm3alliH M IPOBE/ISHII 3KOIOTHIeCKOro MOHHTOPHH-
ra;

—M3ydeHHe XUMHYECKHX ACTIEKTOB 3arpsA3HCHIL IPUPOIHON Cpelbl H METONOB CHIDKCHH
€ro mocJeACTBUH.

2. Mecto auenumannel B crpykrype OOII BO

Tucuummisa « Q6T BOIPOCH XMMUYECKOH IKOIOTHI ABIACTC KOMIOHCHTOM BApUATHE-
HOIf acTu Gioka «JHCIUImHsl (MOITYNH)» y4eOHOTO IUIaHa IO HANPABICHUIO 06.06.01 «buono-
rugeckie Haykmy, Tpodmis 03.02.08 Dxororus (XUMHIECKHE HAYKH).

3. TpeGoBanus K Pe3yIbTATAM OCBOCHHS COMEPIKAHMS AN CIHIIHHEI

B pesynpTare H3yUeHHs JUCIUIIIMHEL Y aCIMPAHTOB JIOTDKHA OBITE:
— BBICTpOEHA cHcTeMa 6a30BBIX 3HAHUHI O (yHKIHOHAPOBAHUY INI0OATBHOM 3KOCHCTEMBL;
— cHCTeMA 3HANMI 06 OCHOBHBIX IpoOJIeMax YelOBEYeCTBa, CBA3AHHEIX ¢ HAPYIICHHEM KO-
JIOTHYECKOTO PaBHOBECHS B IIPHPOJIE;
— dopmuposanne Oa3bl 3HAHHI 06 OCHOBHBIX 3aKOHOJIATEIBHBIX aKTaX, HAIIPABICHHBIX Ha
OXpaHy OKPY KArOLIeH Cpe/ibl 1 3/[0POBBS JEII0BCKA.
B pe3ynbTaTe OCBOSHHS NaHHOH MHCIUIIIHBI aCHPaHTEL TO0JDKHEL
3naTe:
— TEPMHHOJIOTHIO, OTHOCSIIYIOCH K 06IIMM BOIIPOCaM XUMHYECKOH SKOJIOTHY,;
— (U3HIECKHE T XUMHYCCKHE OCHOBEI IIPONECCOB, IPOTCKAIOIUX B ouochepe M MPHHIHIIOB
OIEHKH YPOBHEH MX BO3/IEHCTBHI Ha OKPYIKAIONIYIO CPEAy; '
— OCHOBHBIE TIOJOKEHI XMMHH OKPYKAIOIWIEH CPeJIb;
YmeTh:
— apTyMEHTHPOBAHO 0OOCHOBLIBATE CBOM B3TJIATIBL Ha SKOJOTHHICCKUE 1pobIeMEI;
— AHANM3UPOBATH BO3AEHCTBUC HKOJOrHICCKHX (haxTOpOB Ha COCTOSIHHE OKpYXKaIOIIEH cpe-
JBL,
— OLEHWBATEH 3KOJIOTHYECKYI) CATYAIHIO H aHATW3HPOBATH IPONECCEL, KOTOPBIC NPOHCXOIUIT
B TIPUPOLE;
— HCIIONB30BATH OCHOBHEIE HHPOPMALMOHHEIC HCTOYHHKH 110 JUCTIMILIIHE]
— OIEHHBATH DKOJIOTHYECKYIO CHTYAIHIO M aHAIM3HPOBATE IIPOLECCHI, KOTOPELIC MPOHCXOUIT B

IIPUPOJE;

Baagers:
— NPHHIMIIAMA OLEHKH YPOBHEH (pu3HUECKHX M XHUMHYIECKHX BO3IEHCTBHH Ha OKPYIKaro-

IIYIO CpPEezy.



4. Ilepeuens GopMHPYEMBIX KOMIIETEHIHIT 1 3TANBL HX ¢ropMupoOBaAHHST

B xo0/ie ©3yUeHHs TUCIIATUIAHE! aCIPAHT PHOOpETaeT npogheccuoHanbHyo KOMIETCHIHIO!
— yMEHHE ONPEIENsTh M OLEHHBATH IKOJOTHUECKHE ACTICKTDI AHTPOIIOTEHHOI0 BO3JEii-
cTBHS Ha okpyxKaromyio cpexy (ITK-2).
PacimudpoBka KOMIETEHUHH B COOTBETCTBHH C rapToi
06pazoBaTeaLHOI NPOrpaMmMbl:

KOMIMeTeHIHil O0CHOBHOM

Mupexc | Comepxanue Kom- | B pesynbrare M3yICHU yueOHOM AMCIUIIIAHEL 00yYat-
e 1 xomme- | merennmu (MM €€ | IMHECT NOJDKHEBL
| TenmuM | 9acTH) 3HATh YMETh BJIAJIETH
1 IIK-2 | yMeHHe OXIpeNeNaTh | IPHHITHIE! H ME- | BBISBISTE IPHYIM- | HABBIKAMH KOH-
¥ OIIEHHMBATE DKOJIO- | TOJIBI OIIEHKH HBI HEFaTUBHOTO | TPOJIS M OIEHKH
HYECKHE ACHEKTHl | SKOJIOTHIECKHX BO3ICHCTBHA HA | AaHTPOIIOICHHO-
AHTPOITOTEHHOIO ACIEKTOB @HTPO- | OKPYIKarOLIYIO r'0 BO3IEHCTBHS
BO3IEHCTBUSA HA IIOTeHHOTO BO3~ cpely, HHTEPIIpe- | Ha OKpyIKaro-
OKpPYIKAIOIIYIO cpe- | JIeHCTBIS Ha THPOBATH PE3YJb- | IIYIO CPeJy
Iy OKPYKaAFOIIYIO TATHI aHAIH3a
cpeny
Il1anupyemsle pe3yabTaThl 00y IeHus, XapaAKTePU3Y e Pe3yIhTATEL, TANBL |
(opMupoBaHUA KOMIIETEHUMIT 1 KPHTEPHH HX OICHUBAHHUS
YpoBHHK
(GopMHEPOBaHUS 3naer YmMmeer Braneer
KOMIETEHIHI

IIK - 2: yMeHHeE ONPEENITh U OLEHHBATE SKOJOTHIECKHE ACTICKTI AHTPONOTEHHOTO
BO3IEHCTBHS Ha OKPYIKAKOILYIO Cpejty :

JIOB TeHEPHPOBAHHUS
HOBBIX UIEH IIpH pe-
IIEHHHA UCCIIEN0BA-

[ToporoBsrit (bparmMeHTapHBIE 3Ha- | YACTHIHO OCBOCHHOE (dparMeHTapHBIM IIPH-~
HHSI METOJIOB KPHTH- yMeHue yIHTEIBaTh 0CO- MEHCHUEM HABBLIKOB
YecKOro aHaln3a ¥ OEHHOCTH IIPOBEIEHMS 060CHOBEIBAThH BEIOOD
OIEHKH COBPEMEHHEIX | DKCIIEPTHEIX HCCIICI0BA- METOJ1a AHATHTHYECKO-
HaYYHBIX JJOCTIKE- HHH ISt pasTHIHbIX r'0 KOHTPOJISE KOHKPEeT-
HHH, a TAKKe METO0B | TPy 00BeKTOB 1 OCY- HOro 00BEeKTa OKpYyHKa-
TeHEPUPOBAHMS HOBBIX | MIECTBILITH BBIOOp aHAMH- | IOIEH CPe/pl, B TOM
pel Ipy pelIeHuH THYECKOI0 METO/Ia B CO- YpCJIe IIPOH3BOICTBEH-
HCCIIE0BATENILCKUX H | OTBETCTBHH C IIOCTaBIICH- | HOTO
IPAKTHYECKHX 327189 HBIMH TTPaKTHIECCKIMH

3aavamMu

Bazosrrii c()OpPMHUPOBAHHEIE, HO | B IIEJIOM YCIIGIIHO, HO CO- | B LEJIOM, yCTICIIHAIM,
cojiepyKalue OTAENb- | JAePKAIIHil OTIE/IBHbIC HO COAEpIKALIUM OT-
Hple IIpo0epl 3HaHus | Ipo6enBl OCYIECTBIAC- | JICNIBHEIC IpoOETEL
OCHOBHEIX METOIOB MbI ydeT 0cOOeHHOCTeH | IPUMCHCHHUS HABBIKOB
KPUTHYECKOTO aHAN3a | IPOBEICHHA SKCIIEPTHBIX 000CHOBEIBATH BEIOOD
¥ OIIEHKH COBPEMEH- HCCHeOBAINH JIIs pas- criocofa npobomoaro-
HBIX HAY9HBIX JOCTH- | JIHYHBIX IPYIIIT 00BEKTOB | TOBKM M METOJla aHaJIH-
JKeHwUit, a TAKOKe METo- | ¥ BHIOOpa aHAIMTAYECKO- | THICCKOro KOHTPOJLL

KOHKPETHOTO 00heKTa
OKpYIKArOLIEH cpefibl, B
TOM YHCJIE TIPOU3BOA-

ro Meroaa B COOTBET-
CTBHH C ITIOCTABJIICHHBIMH
NPaKTHICCKHMH 3agavaMi




YposHH

(hopMHpOBAHHS 3HaeT Ymeer Braneer
KOMIIETEHITMH
TEILCKHX ¥ IpaKTHie- CTBEHHOI'O
CKMX 3aJ1a4, B TOM
YUCIIE MENTUCIHIITH-~
HapHBIX
Tloppnuenusni | chOpMHEPOBAHHEIE CH- chOpMHPOBAHHOE yME- YCIIENTHEIM 1 CHCTEMa-

cTeMaTHYeCKue 3Ha-
HMS METOJIOB KPUTH-
YecKoro aHaJH3a i
OIIEHKH COBPEMEHHBIX
HAY4YHBIX JOCTIDKE-
HHUIH, a TalOKe METOI0B
reHepHUPOBaHHS HOBBIX
HIe IIpU pelIeHuA

HHE YYUTHIBATE 0COOEH-
HOCTH IIPOBEICHMUS DKC-
IIePTHEIX HCCIENOBAHHM
IS Pa3THYHEIX TPYIIT
00BEKTOB U OCYIIECTB-
JIATEH BRIOOP aHAIHTHIC-
CKOT'O METO0J1a B COOTBET-
CTBHH C ITOCTABIEHHBIMHA

THYECKUM IIPUMEHEeHH-
©M HABLIKOB 0O0CHOBEI-
Barth BEIGOp crocoba
IpOOOIIOITOTOBKH
METO[aMH aHAIUTHIC-
CKOI'0 KOHTPOJISA KOH-
KpeTHOro 00heKTa
OKpYIKAIOIIeH cpesibl, B
TOM YHCIIE TIPOU3BOJI-

HCCIEMOBATENLCKHX U

HpaKTI/I‘-IGCKHMH 3agadaMi

IpaKTHISCKUX 3a/1a4, CTBEHHOTO
B TOM YHCIIE MEKIHC-
[UIUTAHAPHBIX
4. Copepskanue M CTPYKTYPa JHCHHANIHHEI
4.1. CopepixaHue pasfe/i0B JUCHUNTHHBI
Paspabotano ¢
ydacTHeM Ipex-
No HamMeHoBaHHE Copepanie pasena ®opma Tekyllle- |CTaBATeICH pa-
paszena ro xonTpoust |GoTomarench
(ykasath opra-
HH3aIHI0)
1 2 3 4
Brenenne. O6mas xa- | ATmocdepa, runpocdepa, muro- | Cobecenona- I[IJIATH no
pakTepuctTHKka  OWO- | cdepa - OCHOBHBIC KOMIIOHCHIRI HUE I0®0
cdepsl IpUpPOHON Cpesibl. 3aKOHBI |

NpuHIENEL GYHKIHOHIPOBAHHUIL
Guochepsl.

3amATHEIE MEXaHM3MBI IpH-
pomEOM cpempl M (HhaKTOPHL,
06eCcIICUNBAIONIHE € YCTOMII-
BOCTB. | MIPOJIOTHIECKAM IHKIL,
KPYTOBOPOT JHEPrHy M Belle-
ctBa, (oTocHHTE3. YCIOBUS H
(haxTopEL, obecmeynBaroIIe
fe3omacHyIo JKH3HEICATENb-
HOCTH UeJNoBeKa B IIPHPOTHOM
cpeme. OmacHble MPHPOJHEBIC
SIBJICHMS; TApaMeTPEl OMacHBIX
IPUPOHEIX SABICHHA M OLEHKa
pHCKa Ype3BhIYAHHBIX CHTya-
ITHH.

Kmumar. CoBpeMeHHEIE KJIMMa-




THUeCKHE MOJIEIH - OCHOBa
OIEHKHU U IPOTHO3a TT00aNBHEX
M3MEHEHHIT COCTOSHHS OKPY-
JKAFOIMEN Cpeiibl.

ConuanbHas KOMIIOHEHTa TOHA-
THSL OKPYJKAIOLIEH CPEbL.

XuMuJeckas 3BOJIO-
st 6uocdepsl, Kpy-
TOBOPOT BEINECTB B
PUpPOJIE

Vuenne B.M. Bepmamckoro o
6uocdepe. OCHOBHEIE CBOMCTBA
Guocdeprl. 'eonornyeckuit A
GHOreoXUMHUIECKHH KPyroBOpO-
TpI. BHOrEOXUMHUIECKHC ITHKIIBI
pamboliee JKH3HEHHO BaXKHBIX
guorennox semects (C, N, S,
P, O). IlonaTHe XHMHYECKOTO
3arpsI3HEHIT 6uoche-
phI.3arpssHeHre cpefpl o0uTa-
HIS 4eIIoBeKa, IPoOIeMbl KpYIl-
HBEIX ropoyoB. Oco3HaHHME TIIO-
GalbHBIX M3MEHEHHH B DIOXY
HapacTalomero  XMMHYECKOTO
3arpssHEHHSs OKPYIKAIOIIEH Cpe-
IBL DKONOTHYecKHe IIPoOIeMEL
M SHEpreTHKa, M3LICKAHHE KO-
JIOTHYECKH YHCTBIX BHIOB TOIM-
JIVBA.

CobecenoBa-
HUE

TUTATH o
I0®0

Xumus reapocdepsL.
XuMHUYeCKoe —3arpss-
HEHHE TPHPOJIHEIX BOJ

YV HHKaIBHBIE CBOMCTBA BOJEL
XUMHAUECKHIT COCTaB IIPHPOJI-
HeIx Bog. OCHOBHBIE BUJIBI TIPU-
POJIHBIX BOJ] M 0COOCHHOCTH UX
cocTapa. XapakTePHCTUKH 0C-
HOBHBIX KJIACCOB 3arPsI3HAIOIIIX
pemecTB. TmKenble MeTalllbl,
He(TAHBIE H XJIOPHPOBAHHEIC
YIIeBOIOPOIE, PaIHOaKTHBHEIE
pemecTsa. [[oHATHE O KCEHO-
GUOTHKAX, X IPOUCXOMKICHUN
U CyIIECTBOBAHHH B OKpY’Karo-
et cpene. OCHOBHBIE HCTOY-
HHKH TOCTYIUIEHHS 3arPA3HSIO-
[ITX BEIECTB B BOAHYIO Cpeay.
Crounsie BOAEL [[pOMBIIIICH-
HBIe CTOKH. ATMOC(EpHEIE BBI-
nayennd. OcobeHHOCTH UCTOY-
HUKOB ITOCTYTIICHHS JUIL pas-
JIMUHEIX Xi1accos Bemects. Oc-
HOBHBIE TIPOIECCH] MUTPALIHH
3arpA3HSIOMIHX BEECTB B IPH-
poJHEIX BojiaX. OCHOBHBIE IIPO-
1ecchl TpaHcqopMariiHy 3arpAas-
HSIOIIMX BENIECTB B IIPHPOJIHBIX
Bozlax. Bo3jelicTBHE 3arpA3Hs-

CobecemoBa-
HHE

ITJTATH 1o
I0®0




FOIUX BEIIECTB HA BOJHEIE OP-
ragu3Mbl. BHOAKKyMyJIAIIH 3a-
IPS3HESFOMIUX BENNECTB U MUIPa-
I{EST TIO TIHMINEBBIM LeTrsaM. ToK-
CHYECKOE BO3JIEHCTBHE.

Xumust mous. AHTPO-
MIOTeHHOE BO3/IEH-
CTBUE Ha ITIOYBY

[TpoucxoxeHne, CocTaB 1
(yuxipu 11ousbl. OCHOBHEIC
trnsl nouBOpraEudecKoe Be-
mecTro 1mous. MoHOOOMEHHBIE U
KHCIIOTHO-OCHOBHEIE CBOMCTBA
mo4B. PeloKc-IIPOIecChl B 04~
BEHHOI cpejie. AHTPOTIOTEHHOEC
BO3EHCTBHE HA ITOYBY, CBS3aH-
HOE C IIOJIy4eHHEM IIPOAYKTOB
nurapus. [IpuMeneHne ynoo-
peHHi I IOJUIePYKaHH s IO~
nopoust 1ouB. OCHOBHEIC THIIBI
MUHEPATBHBIX ¥ OPraHHIeCKuX
ymoOpenuit. OTpANaTeIbHEIC

SKOJIOTHYECKHE IIOCIENCTRYMA
npyMeHeHus: YHOOpeHMIt.

[TpuMeneHre XUMIIECKHX
CpEIICTB 3alIUTHl PACTEHUH B
6opse 3a HOBBILIEHHE YPOKal-
pocTu. KnaccupuKalus mecTi-
[UIOB IO 0OBEKTAaM BO3JIEH-
CTBHS M THITY XUMHYECKHX CO-
equaenuit. OTpUIAaTCIBHEIC
9KOJIOTMYECKHE IIOCIIEHACTBUS
HCIIONL30BAHUS IIECTUITHIOR B
CEIBECKOM XO3SIHCTBE. 3arpss-
HEHHeE II0YB B PE3yJILTaTe Ipo-
H3BOJICTBEHHOH JESATENEHOCTH
yenoseka. [Tousa KaK reoXuMH-
yeckas cpeza. 3arpsa3HeHHe
r1ous. OCHOBHBIE KIIACCHI BE-
I1ECTB, SaI‘pHBHHIOLumx MouyBeH—
ueit croti. CrocoObl peKyIib-
THBAIMH TTOYB. 3arpsA3HEHUE
TSDKEIBIME METa/UIAMH U CIIOCO-
b1 ero yerpanenus. Croco0st
06paboTKH II0YB, 3arpsI3HCHHBIX
repOHIIHAHBIME OCTATKAMHU U
HedTSHBIME YIJIEBOJOPOIaMH.

Cobecenona-
HUE

I[JIATH mo
D0

XuMHS BEpXHHX H
HIDKHHX CJIOEB aTMO-
cepbl B IPOOIEMEI HX
3arps3HEHUS

Atmochepa Kak 00LeKT H3yde-
HYS XUMHH OKpYKaroIel cpe-
np1. CocraB # CTpyKTypa arMo-
chepsl. DBOIIOHS aTMOChEPEL,
ee OMOreHHOE IIPOHCXOKICHHUE.
BozgelicTBHE COMHEUHOH pau-
aruu Ha arMocoepy. IToHsTHE 0

LUIATH
o 1O®O




(OTOXUMHIECKHX PEAKIIHIX
VoHEL 1 pamuKalist B aTMoche-
pe. 3arps;3HEHHE aTMOC(EPEL.
OCHOBHBIE KJIACCHI BEIECTB, 32~
rpsamsroIEx atmocdepy. Ecre-
CTBEHHBIE U AHTPOIIOTEHHEIC
HMCTOYHHKH, COOTHOIIICHUE
MEJTY MX BBIOpocamMu. XHMHUS
BepxHHX crioes arMocgepst. Hc-
TOIIIEHHE 030HOBOTO CIIOS B Pe-
3yJbTATE aHTPOTIOT€HHOTO BO3~
meitcTBHs HA aTMOcepy Kak
riobabHas 3KOJIOTHIeCKast
npobiiema. XuMus HIKHAX CIIO~
er arMoc(epsl 1 IPoOIEMbI IX
3arpsA3HeHEs. XUMHS HIDKHHX
cnoes atMocepst. Tpomocgepa
KaKx r100anpHBI OKHCIHTEb-
HLIi pesepByap. PacipocTpane-
HHE 3arpsA3HIIOLIEX BeIleCTB B
armocdepe. Kiraccmpuxarius 3a-
rps3uuTeNneii (110 THHEeHHOMY
pasMepy ¥ JUIHTENLHOCTH BO3~
NeifcTBHA), POJib aTMOCHEPHBIX
seneHul (TypOyNIeHTHOCTD, HH-
BepCHsL) ¥ THIIA 3aTPA3HATEN
JUIS IPOCTPAHCTBEHHOI'O pac-
HpeIeNeH s 3arpA3HIIOIIX
pentecTs B atmochepe. ITpo-
6II1eMBI TPAHCTPAaHUYHOTO TIEpe-
HOCa.

PeriraMeHTHPOBAHHC
coJiepKaHMs 3arpsi3-
HAIOIIUX BEIIECTR B
skochepax

Komnemmua TTIK. IIJK Bpen-
HEIX BellecTB B atMocdepe, BO-
Ji&¢ BOJIOEMOB, CTOYHBIX BOJ2X,
o4yBax, NPOAYKTaX IHTAHHSL
Vcranosnenne BIK.

IIpHHIAI ITOPOrOBOCTH B OLEH~
K€ BPEIHOTO IEHCTBUS XUMHIE-
CKHX COEIUHEHHH. ¥YCcTaHOBJIE-
gue ITJIK. Dtamel rHrucHHYE-
CKOTO pErIaMEeHTHPOBAHUSI XH-
MIUECKUX COEIHHEHHH B BO3-
myxe pabouc# sonbl Mccieno-
BaHHE TOKCHYHOCTH M Xapakre-
pa [eiCTBHS BPeJHBIX BEINECTB
Ha  KHBOTHBIX.  |IpHHIATIEI
yeranosnerns 1IJIK  xumumye-
CK¥IX COEIMHEHHH B aTMocpep-
HoM Bo3jyxe. (ObocHoBaHue
[TIK,,, ([TIK mMaxcuMansHo pa-
s0Bast) KpuTepuH BpEIHOCTH

IJIATH
o IO®O0




XAMHAYECKHX COEIWHEHUM, JIe-
J)Kampe B OCHOBE HX perjaMeH-
THPOBAaHHA B BOIE BOJOEMOB.
CanurapHasl OIEHKa BOZBI BO-
moémoB. OCHOBHBIE OKA3aTCIIH,
XapaKkTepu3yIomue CTOYHBIE
Bojiel  (OMoxuMuYecKoe Io-
Tpebremne xucnopoma (BLIK),
XUMITIecKoe MOTpedIeHHe KHC-
nopopa (XIIK).

ITyTH IOCTYILICHHS XUMUTe-
CKHX COEIUHCHHM U3 II0YBEL B
OpraHmu3M 4ejoBeKd. JTallbl pe-
TIaMEHTHPOBAHI XUMIYSCKHX
COeMHEHHIT B [10UBE. Y CTAHOB-
nerre ITJIK BpeHEIX BEIISCTB B
nouse (TTJIK,). IIpuiiuIst
HOPMHPOBaHHA BPEIIHBIX BE-
IIIECTB B IMPOAYKTAX MHTAHHL.
Toxazatens [IIK,,. Pacu€raee
merons! onpenenenns BJIK xu-
MHUECKHX COCOUHEeHHH B pas3-
muyHBIX 00BekTax. Koppemsa-
OHHBIE YPaBHEHHSL.

TOKCHKAHTEL B 00BEK-
Tax OKPYyIKarOIIEH
Cpejibl, KOHTPOJIb H
HOPMHUPOBaHHE

I[Toustire ToxcuurocTH. OCHOB-
HBIE ACIEKTH TOKCHKO [HHAMU-
KH: TTOCTYIUIEHHE TOKCHKAHTOB
B JKHBBIC OPTaHU3MBI, UX
tparchopMaIys 1 MEXaHA3MEI
netictus, Db dexTs Boszjeii-
cTBHS Ha xuBoi opranusm. Ko-
JIMYECTBEHHBIE XapaKTEPHCTHKH
TOKCHKOAMHAMMKH: 71033, KPH-
BbIe "Ho3a-a¢dexr”, mopor
BPEIHOTO JICHCTRI, IIOPOT CIIe-
rduyeckoro aeicteust. OueH-
Ka COCTOSHUS OKPYIKArOLICH
cpenpl. KoHnenus npejicbHo
JIOITYCTAMOM KOHIIEHTPaHK
(TIIK). OKOTOKCHKOJIOTHIECKOC
HOpMHpOBaHHE (Ha IPHMEPE
OIIpeIeNICHU PEI00X03HCTBEH -
meix [1J1K). KombunuposanHoe
Bo3JIeifcTBME TOKCHKAHTOB. Me-
TOJbI MHTETPAIBHOM OLEHKH
BO3IEHCTBHS 3arPASHAIOMINX
BEINECTB Ha OKPYKaOIIyIo Cpe-
Iy: buoTecTHpOBAaHKE, OHOUH-
JIMKALEL. BHOIOTHYECKHI MO-
HUTOPHHT Kak 9 deKTHBHBIA
METOJ, KOHTPOJIS COCTOSHUS

I[IJIATH
o IO(DQ




OKpYyJKarollel Cpesibl.

Kiraccuduxanus oT-
XOJIOB IIPOMBIIIIEHHO-
ro IIPOH3BOJICTBA.
ITpobnema yTHIIH3a-
1AM OTXOIOB

MeTtoasl nepepaboTKi TBEPBIX
orxomnoB. TBEpBIE OTXOALI
NPOU3BOJCTBA, HX Kiaccupuka-
ust, TipofiieMa HaKOTLICHHS.
MyCOpPOCIKUTAHKE, ET0 HENO-
cTaTki. BTopu4Hoe UCIOJIB30-
BaHMeE OTX0LOB. MeToasl MeXa-
HuYecKoit mepepaboTKi TBEP-
nex orxomos. Croxn ¢ YHIIK

«Amamaty ®T'BOY BO
«Ky6T'Y» noneit 1 hepM, uX co-
¢TAB ¥ I10CIIEJICTBHUS IIOTIaJaHMs
B BOIOEMEL 3arps3HCHHE aTMO-
cdephl IKIBOTHOBOAIECKUMHA
(epMaMy ¥ TPAHCIOPTHBIMI
BEIXJIOTIAMH (aBTOMOGHIIBHEIA
TPAHCIIOPT, PEAKTHBHEIE CAMO-
JETEL, KOCMAYECKHE Kopadi ¢
TBEPIOTOILIMBHEIMH yCKOPUTE-
nsMu). ['opojicKue CTOUHBIE BO-
JIbI ¥ COJICPIKAIITMECS B HUX BE-
niecTBa. VICTOYHHKH BPETHBIX
BelnecTs B OBITY: IPOMBIIIICH-
HBIC W3/ICIHs, TTHIIEBEIC ITPO-
JYKTE], IATHEBAS BOJIA.

ITJIATHA
o JOOO

KoHTpoJIb 1 OLICHKA
COCTOSHIS OKPYIKar0-
el cpensl. Komier-
IHsL SKOIOTHYECKOTO
MOHHTOpPHHTA

OCHOBHBIE [IPHHIIAIIE! OPraHy-
3aIHH CIIyKOBI SKOJTOTHIECKOI0
MOHHTOpHHTa. MexaHnu3M IpH-
HSTHS PEIeHHH rocy 1apcTBeH-
HBIMH IPHPOOOXPAaHHBIMH OpP-
raHaMy Ha OCHOBAHMH JIAHHBIX
Iy K6BI 3KOTOTHYECKOr0 MOHH-
topunra. KOHIEIHs ONEHKH
BO3/IEHCTBUS HA OKPYKAIOIIYIO
cpeny (OBOC). Ponp XUMHKO-
SKOJIOTHIECKHX HCCIIEeI0BaHM
IS TPOBECHHS POy PEI
OBOC. CoBpeMeHHOE COCTOS-
HHE npaxmtmcxoﬁ peanu3anuu
OBOC: mpo6iieMsl 1 Iepernek-
THBBL

IUIATH
no FO®0

10

TTocnencTBUS XUMUAYE-
CKOrO 3arpsi3HEHUS
ouocgepsl

To6abHbIe H3MEHEHNI B 61O~
chepe M HX CBs3b C XHMHHC-
CKHM 3aTpSI3HEHHEM.

CHu)KEeHHe KauecTBa IHMTLEBOH
pojel. LlyTH permenns mpobie-
MBI Tyio6agpHOTO JIehHIUTa U1~
CcTOH BOJIBL

3aKHCIIeHe MPECHBIX BOJOC-
MoB. Kucnoroobpasyronpe ra-

[JIATIA
1o IOP0O
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351, MCTOYHMKM U MacuITadbl ux
mocrymieHuss B arMmocdepy.
Mexaau3aMbl 00pasoBaHHs KHC-
JIOTHBIX OCAJKOB H WX BO3JEH-
CTBWA HAa IpECHBIE BOIOEMEL
[IOYBBEI, PACTHTENBHOCTE, UCKYC~
creenmsle  coopyxenus.  Llo-
CJIEICTBUS 3aKHCIICHHS IPECHBIX
BOIOEMOB, TpoOJieMa «KHUCTIOT-
HBIX moxaeii». [lopenmenne pa-
IHAIHOHHOro (oHA.
Pajmanmonnsit o 3emid H
ero cocrapsmomue. Mckyc-
CTREHHEIE WCTOYHHMKHM pajua-
muu. OCHOBHBIE BETHIHHBL H
eIMHUANEl HX HW3MEPEHHS, HC-
HoJL3yeMble B PaJTHOMETPHH.
3aKOHOMEPHOCTH MHTpalMH pa-
AHOHYKIHIOB B OKPYIKAOLIEH
cpelie, MEPOTIPHATHS 110 CHIKE-
HHIO HX IIOCTYIUIEHHS B Cellb-
CKOXO035IICTBEHHYIO IIpOJyK-
1HIO.

[loBpIIICGHME YpPOBHEH CO-
JepKaHus THKENBIX METAJIIIOB.
[ToraTus TOKENOrO  MeTalIa
(TM), MEKpO3JIeMEHTa, HIKHEH
¥ BepxHeil MOpOoroBod KOHIIEH-
Tpali MHKPO3JIEMEHTOB B Op-
ragmsMe. TeXHOreHHOE pacceH-
BaHHE ¥ KOHIIEHTPHPOBaHHE
TM, o6pa3oBaHHE TCXHOTCHHBIX
TeOXUMHUYIECKHX AHOMAJIHH.
@OopMEI HaXOXKIECHHUSL TM B pas-
JIUYHBIX Cpeiax, 3aKOHOMEpPHO-
CTH BO3IYIIHOH, BOJHOH, I0Y-
BEHHOW MHUTparui U OHOKOH-
HeHTpUpoBaHus. MeponpHATHI
N0 CHIDKCHHIO IIOCTYIUICHHS
TM B OKpY’Karolyto cpeay.
PaspyimeHHe O30HOBOTO CIIOSL.
Oson B mpupoxme. Komebanus
ypOBHS COJEpIKAaHHs O30HA B
cTparocdepe, 030HOBEIE IBIPHI.
TMocnencTsus pa3pylueHHs 030-
HOBOrO clost. O30HOBEIC JIBIPEI
y mapHuKoBb dddexr. Mepo-
HPUSTHS [0 COXPAHEHHIO 030-
HOBOTO CIIOA.

['nmobamsHoe  IOTEIJICHUE.
Ponp atMocdephsl B IOIIEpXKa-

11



HAM KnuMaTra. [Hmoresa «aH-
TPOIOTEHHOTO MOTEIICHH, €€
IpeIOCEUIKA. MexaHmsM Ipo-
SBJIEHIS AapHUKOBOTrO 3 deKTa,
ero rinobanbHble M perHoHallb-
gele mochemcTeus. IIpobrema
(IIOTEPSIHHOTOY» CTOKa yrIepona
H PO MHPOBOTO OKeaHa B €ro
KpPYrOBOPOTE.

I[Totepst GHONOTHYECKOTO Pa3-
HooOpasus. 3arpsa3sHeHHe CPe/ibl
obuTaHys KaK OJlHA U3 IPHIHH
BRIMHpaH¥s BHIOB. Hyxepos-
Hple BemecTBa B Ouocdepe, HX
BKJIFOYEHHE B OMOreoXuMHYe-
CKHe IUKIIBI, 0COOEHHOCTH IT0-
BEJICHHS B HA3eMHEBIX H BOJIHBIX
srocucremax. OIMoCpeI0BaHHOE
neiicTBHE 3arps3HUTEEH Ha
JUBEIE OPraHH3MEL

11

MeToapl OUHCTKH
CTOYHBIX BOJ U IIPO-
MBIIUIEHHEIX BEIOPO-
coB B atMochepy

Mertompl OYHCTKH Ta30BBIX BbI-
6pocos. Orxomsiiue raspl, HX
knaccupuramms.  Kmaccuura-
IS METOIOB W arllapaToB It
00e3BpeuBaHKs Ta30BBIX BBI-
6pocoB. OCHOBHBIC CBOHCTBA
meuie ¥ 9GGeKTHBHOCTE HUX
yHaBiuBaHKs. BrIicOKOTEMIIEpa-
TypHOE 00€3BPEKMBAHHE Ta308B.
MeToBI OYHCTKYA CTOYHBIX BOJL.
BuoxuMu4yecKne METO/IbI
OUMCTKH CTOYHBIX Boa. Opranm-
yecKHe KOMIIOHEHThI CTOUHBIX
BOII, 3aKOHOMEPHOCTH HX pac-
rana. A3poGHbIe ¥ aHAOPOOHBIC
METO/IbI OUMUCTKH CTOYHEIX BOJ.
OumcTKa B MPUPOAHBIX YCIOBH-
SX ¥ B HCKYCCTBEHHBIX COOPY-
weunsx. MeTosl 00paboTKI
0Ca/IKOB CTOUYHEIX BoA. Pexyre-
panus aktrBHOro Wia. Kiraccu-
(puKaTsT OCHOBHBIX METOJIOB
OUHCTKH CTOYHBIX BOJI B 3aBH-
CHMOCTH OT IPHPOIBL 3arPsI3HU-
tesneit. HopMupoBsanue 1okasa-
Temnel CTOYHRIX BOJ ¥ IPOMBIII-
JIEHHBIX BEIOPOCOB B arMoche-

py.

IJTIATHA
o I0OPO
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4.2. CTpyKTypa JMCHUIIHHBL

TpyToeMKOCTh, YaCOB
Buz paborsl 1 kypc s 2 Kypc Beero
O06uras TPYA0EMKOCTh 72 108 180
Aynuropuas pabora: 36 30 66
Hexyuy (JI) 8 8 16
Jabopamopnwie pabomui (JIP) 18 12 30
Ipaxmuyeckue sausmus (113) 10 10 20
CamocTogTeJbHas padora: 36 51 87
Pedepar (P)
CaMOCTOSTENBHOE H3YUEHHE Pa3/IenoB 26 31 57
Camornofroroska (ImpopaboTKa i NOBTOPEHHE 10 20 30
JNEXIHOHHOr0 MaTepHana i MaTeprana y4ued-
HMKOB M y4eOHBIX II0COOHIA, TOATOTOBKA K JIa-
GopaTOpHLIM M IIPAKTHYECKHAM 3aHATHIM,
KOJUTOKBHYMaM M T.0.)
[TogroroBka 1 cjlaya SK3aMeHa 27 27
Buja nToroBoro KOHTPOJIS 3a4eT SK3aMeH 3K3aMEH
4.3.1 PasmeJisl JUCIMILIMERL, H3ydaemble Ha 1 xypce
KomuuecTBo 4acoB
Ne Camocros-
AynaropHas
paz- HauMenoBaHue pa3ieioB TenpHad
Bceero pabota
nena paboTa
JI JIP I3
1 2 3 4 5 6 7
1 Beenmenme. OO6mas XapakrepH- 9 1 ) ) 4
crrKa 6rochepsl
Xummuueckast HBomorus 6uoche-
2 | psl, KPyroBOPOT BEINECTB B IIPH- 15 1 8! 2 8
poze
Xumus ruapocdepsl.
3 | XuMuveckoe 3arpsa3HCHUE IPH- 16 2 4 2 8
POIHEIX BOJ
4 XHMHi{ 104YB. AHTPOIIOTEHHOE 16 ) 4 9 2
BO3ZEHCTBHIE HA IIOYBY
Xumust BEPXHUX U HIDKHHUX CJIO- ,
5 | eB atMocthepsI 1 TPOOIEMBI HX 16 2 4 2 8
3arps3HEHMs
Hmozo: 72 8 18 10 36
Bcezo: 72 8 18 10 36
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4.3.2 Pa3mennl JHCHHMILIMHDL, H3y4JaeMble Ha 2 kypce

KonmuecTBo 9acoB
Ne Camocros-
AynmuTopHast
pas- HapnMenopaHie pasgeiioB TelILHAd
e Bcero paboTta nabora
JI JIP 113

1 2 3 4 5 5 7
PeriaMeHTHPOBAHHIE CONCPIKAHUS

1 3arpA3HAIONIMX BEIIECTB B 3KO0- 13 1 2 9
cepax
TokcHKaHTHI B 00BEKTAX OKPY-

2 KAIOIIEHA Cpebl, KOHTPOIb 1 16 2 4 9
HOPMHPOBaHHE
Kmaccu(uKanysa OTXOH0B Ipo-

3 | MBILIJIEHHOr0 IPOU3BO/ICTBA. 17 1 4 2 9
I[TpoGiema yTHIM3AIHH 0TX0/I0B
KoHTpOIE B OLEHKA COCTOAHHS

4 | oxpyxarormeii cpeibl. KoHuemmus 12 b 2 9
HKOJIOTHUECKOT0 MOHHTOPHUHIA

5 [MociencTRHIS XUMHIECKOTO 3a- 12 7 2 7
rps3Henust Grochepsr
MeTo/I5I OUHCTKH CTOYHBIX BOJ M

6 | IpOMBILLIEHHEIX BRIOPOCOB B ATMO- 17 1 4 2 8
cdepy
Hmoeo: 81 8 12 10 51
Bcezo: 81 3 12 10 Bl

4.4. JlekinoOHHEIE 3AHATH
Ne Tema Hac.

1. |Atmocdepa, rupocdepa, murocdepa - OCHOBHEIC KOMIOHCITEL npupojuoit cpemsl| 1
3aKOHEL U IPHHIHIIEI (PYHKIOHUPOBAHHSA ounocdepsl.
3auITHEIE MEXaHU3MEI IPHPOIHOM Cpeyisl i HaKTopsL, obBecreurBariIie ee yCTOH H-
BOCTb. J{HHaMHYIECKOE PAaBHOBECHE B nprpOHO# cpesie. IHAPOIOTHIECKIH KT, KPY-
FOBOPOT DHEPIHH M BEMECTRa, (POTOCHHTES.

Venoust B GAKTOPEL, 00ECTICYNBAOIIAC fe30macHyI0 KU3HEAEATEFHOCTE YEI0BeKa B
IpUpOMHOH cpefie. ECTeCTBEHHBIC "rTaTelbHBIE" IUKIIBl, MEXaHM3MbBI CaMOperylii-
Iy, camooumImenue Orochepsl. OmacHpie NPUPOHEIC ABICHI, TapaMeTphl OMACHBIX
IPUpPOHEIX SBIEHUH 1 OLEHKA PHCKa upe3BHIYAHBIX CHTYAIHH.

Kmimar. CoBpeMeHHBIe KIMMATHIECKHEe MOJIENH - OCHOBA ONCHKH H IpOrHo3a IIo-
GaIBHBIX H3MEHEHHH COCTOSHES OKPYIKAFOIIEH CPE/IbL.

Conpanbaas KOMIOHEHTA IOHSTHS OKPYKAOIIEH CPEEL.

2. [Vaenue B.U. Beprasckoro o 6rochepe. OCHOBHBIE coiictea 6uochepst. ['eomormae-| 1
CKHii 1 GHOre0XUMHUECKHH KpyroBOopOTEL. bHOTCOXHMHICCKIE IUKIIBT HanboIee Ku3-
menro BaxHsx 6uorennsx semects (C, N, S, P, 0). KpyroBopoT aT0MOB, IIUKIIEI 3JI€-
MCHTOB ¥ HX COIpSKeHHe. TeXHOTEHHOES M3MEHEHHMC IHKIIOB 3JIEMCHTOB. TexHoren-
HEIE TIOTOKH BemnecTBa B Gmocdepe. IlonaTre XAMHUECKOTO 3arpA3HEHIL ouochepsl.
MaciraGbl i mocyeacTBys 3arpasHenns 6uocdepsl. Hupbie OpraHu3MBl H TyKEPOL-
HEIe BelecTBa B Onochepe.
3arps3Henue cpesl 00uTaHus YCIOBEKa, TIpo6IEMb! KPYIHEIX T0pojioB. Ocosnanue
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JI00aNBHBIX A3MCHEHHMH B 3II0XY HAapacTaromero XKUMHUYECKOIr0 3arpsa3HEeHIA OKpYyKa-
]EOII_[Sﬁ cpeabl. ODKOJIOTHYECKHE HpO6JIE:MLI ¥ D)HEepreTuka, M3LICKAHUE 3KOJIOTHYECKH
YHUCTHIX BUJIOB TOIINIHBA.

[ HEKAILHEIC CBORCTRA BOJEL. XUMHYECKHIT COCTAB IPHPOIHEIX BOJL: PACTBOPEHHLIC
a3kl TABHEIE HOHBI, OHOTEHHBIC SJIEMCHTRI, MAKPOIIICMEHTEL, pAcTBOPEHHOE OpraHu-
yeckoe BemecTso. OCHOBHBIE BH/bI IPHPOIHEIX BOL H 0cOBEHHOCTH MX cOCTaBa. Xa-
PaKTEPHCTHKA OCHOBHETX KI[ACCOB 3arPASHAIONHX BEMIECTE. TspKenble METaJIIEL,
He)TAHBIE H XJIOPHPOBAHHEIC YIICBOTOPOEI, PaTHOAKTHEHEIC BemecTsa. [[oHATHE O
KCEHOOMOTHKAX, NX IIPOUCXOKICHHH 1 CYIIECTBOBAHUY B oxpysKaroueit cpene. Oc-
HOBHEIE UCTOUHMKH TIOCTYIUICHHS 3arPA3HSIONIX BEMECTB B BOAHYIO CPEAY. CrouHEIle
0BT, [IpOMBIIIIEHHEIE CTOKH. ATMOC(EPHBIE BEIIA/ICHI. Oco6eHHOCTH UCTOUHHKOB
NMOCTYIUIEHHS JUIs PasIYAEIX KIaccoB. OCHOBHBIC HPOTECCHI MHETPALAH 3ar PA3HIO-
JIIX BEMECTB B IPUPOJIHEIX Boziax. [lepeHoc B BUE PACTBOPHMBIX COENMHEHHH.
CopOuust Ha B3BEIIEHHOM BEIIECTBE. CequMeHTANMs ¥ HAKOIIEHHE B JOHHBIX OTJIO-
e, OcoBeHHOCTH NPOLIECCOB MUTPAIMH UL PA3HBIX KIIACCOB COEIMHEHHIA.
OCHOBHBIE POIECCH! TPAHCHOPMALMH 3aT PASHSIOLIX BEIIECTE B IIPUPOJHEIX BOLAX.
TsDKeNBe METATITEL THIPOJTH3, KOMILIEKCO00pa3oBatie ¢ OpraHuieCKUMH 1 HEOpTa-
HPIeCKUMH JTATAHIaMH, TIpeumuTanyst. OpraHadeckie 3arpA3HsIOIHe BEINCCTRA.
(hoToNH3, MEKPOOHEIH METa00IM3M, CBA3BIBAHHC C PACTBOPEHHEIM M B3BEIIECHHBIM Op-
CAHHYECKHM BemecToM. MOPMBI CYIeCTBOBAHHS 3arPSI3HSIONIMX BEIIECTB B BOHEIX
cpenax. BoselicTBre 3arpA3HIONMX BELICCTB Ha BOAHBIC OpraHu3MbL. BHOAKKYMYJIsi-
{111 3ArPA3HESIONIMX BEIECTB M MUTPAIS 10 IHIICBBIM HCILIM. ToKcH4eCKOe BO3JEH-
CTBHE.

. |TIponcxoxnenue, cocras 1 (yHKIMH HOYBEL. O6pa3oBanue OYBEHHOro CII0sL. Ero
CTPYKTYpa, YHHKaIbHbIE CBOHCTBA 1 dysxmay. OCHOBHEIE TUIIB! 104B. TToHATHE O T€0-
rpadugecKoil 30HAIBHOCTH. Mexanpueckyii cocTaB oY, XHUMHYECKHA COCTaB 1101B.
OpraHEdYeckoe BemecTso 109B. CocTas 1 CBOICTBA T'yMyCOBEIX BelnecTB. CBOHCTBA
ouB. MoHOOOMEHHBIE ¥ KHCIOTHO-OCHOBHBIE CBOHCTBA II0YB. [lonsTre 0 eMKOCTH Ka-
trosroro o6Mena (EKO) i KucioTHOCTH OYB. By(pepHOCT I10B. PetoKc-mpoIiecehl
B [IOUBEHHOH cpejie. OKMCIUTENEHO-BOCCTAHOBUTEBHBIE PEXKMMBT OCHOBHEIX THIIOB
1T04B. AHTPOIIOTEHHOE BO3JICHCTBIE Ha I0YBY, CBA3AHHOE C IIOJyHCHHICM MIPOLYKTOB
murarmst [IpuMenenne yRoOpeHuit st O UIe DA IO AOPOAH [OHB. [Tromoposue
nous. ITurarensasie snemerTs (N,P,K) mous: ¢opMsI HX CYIIECTBOBAHHS, IIOTEHIIHA-
JIBL COJIEpIKAHMUSI M OallaHCOBOE COOTHOINCHHUE. [pumMenenye yA0OpeHuit 1 H3BECTKOBA-~
HHe TIOYB KaK OCHOBHBIE arpOTEXHUYECKHE IIPHEMbI TIOIEPIKAHHS [IIOTOPOH HOHE.
OCHOBHBIE THITE! MHHEPATHHBIX M OPTAHHIecKrX y/I00penHi. Cnenuduka npuMeHe-
HES OCATKOB CTOYHBIX BOJ B KAYECTBE OPraHUICCKOro ynoGpens. IIpAHIMIE! pacuera
BHOCHMBIX 103, OTpHIIATeIbHbIE SKOJIOIHICCKHE OCIe)[CTBHS IPEMEHEHHs yo0pe-
Hui: HAKOTUICHHE HUTPATOB B PACTCHESX, IOAKHCIICHHC, 3arPA3HEHHC OHB TSKEIBIMHI
MeTautaMi 1 JIp. [IpuMeHEeHHE XUMUICCKHX CPCACTR 3allHThI pactenuii B Gopsbe 32
roBBIenye ypoxaitHocTy. Kiaccuuxarys NecTHIHAOB 10 o0beKTaM BO3IAEHCTBHI U
THITY XHMHIECKAX COeTMHEHHH. OTpHIATeNbHBIE IKOTIOTHICCKIC [IOCTIC/ICTBH HC-
07IB30BAHS IECTHIIAIOB B CEIECKOM XO03sHCTBE: 3arps3HEHHE NPOXYKIHHI A HAKOT-
JleHye TeCTHIMIHLIX OCTATKOB B IIOYBEHHO cpejie. 3arpa3HEHUC [I01B B PE3yJIbTATe
TPOH3BOJICTBEHHON NEATENBHOCTH YEIOBEKA. TToura Kax reoxummudeckas cpena. O6-
1185t XapaKTePUCTHKA, CXOJCTBO U PA3THIHE C IPAPOHEIMH BOJIAMH. [TonaTHe reoxu-
MIgecKoro Gapbepa. THITE TEOXMMIHYECKAX 6aphepoB B OUBCHHBIX CPE/AX: X pOJE B
MHTDAIHA | TPAHC(OPMAIIMH 3aTPS3HSIONIEX BEMECTB B IOMBEHIIOM CIIOC. 3arpssue-
e 110uB. OCHOBHEIE KIACCHI BEIIECTB, 3ATPSI3HAIONIUX IOIBEHHBIA CIIOM: TSKEJIbIE
MeTauIbl, TepOUIE/HEE OCTATKH 1 He(TAHEMU YrICBOJOPOIDL. MCTOIHHUKH HX T10-

CTYIIIICHH A, d)OpMBI CyILIECTBOBAHHA, TIOIBHKHOCTE B IOUBEHHOM CJIOE, MEXaHH3MEL
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TpaschOpMALHH K IOCTYIUICHUS B PACTCHHA. Crioco6BI peKyIbTHBALIME OB, 3arpss-
HeHHe TSHKETEIME METAIIIAMH ¥ CIIOCOOBI €ro yCTPaHeHHA. Crioco6p1 06paboTKH 1104B,
3arpsA3HEeHHbIX repOUIEIHBIME OCTATKAMH U He)TAHBIMH YTIEBOJOPOJAMH.

. |At™ocepa xax 0OBEKT H3yUeHH s XHMUH oxpykaroueit cpenpl. CocTan U CTPYKTypa
aTMoc(epsl. DBOIOIHS aTMOCHEPEL, €€ GHOTeHHOE IPOUCXOK/IEHHE, BO3eHCTBHE
COJTHEHHON PaIHAIliI Ha aTMOC(EpY. HOHITHE O (DOTOXMMIYECKUX PeaKIHiX WoHEI H
pazuKaisl B arMoc(epe. 3arpssHeHie armocepsl. OCHOBHEBIE KIIACCHI BEIIECTB, 3a-
rps3HEsmonx aTMocdepy. ECTeCTBEHHEIC 1 AHTPOTIOTEHHEIE MCTOYHHKH, COOTHOIICHHAS
METy X BEIGPOCAMH: OMEHKa IPHOPUTETHOCTH HCTOHHIKOB 0 WX JI0Jie B CyMMap-
HOM AHTPOIOTEHHOM BEIOpoce. XHMHUT BEPXHHX CIIOCH armocdepbl. OCHOBHBIE pEaK-
[HOHHO-CIIOCOOHEIE JACTHIIE HOHOCHEPHI 1 crparochephl. XuMUI cTpatocepHOro
030Ha (KMCIIOPOJIHBIHA, BOJIOPOJIHBIH, XJIOPHBIH U A30THBIHM IIKJIEI 030Ha). XUMHUST HHX-
HUX CI0eB arMochephl U IIPOOIeMBI HX 3arpsI3HCHHI. XHMHUS HIDKHIX CII0eB aTMoche-
peL. Tpomocdepa Kak roGabHBIE OKHCIHTENEHBIH pesepByap. OCHOBHEIC PEAKIIMOH-
HO-CITOCOBHBIC YACTUIIEL B Tponochepe: THPOKCIJIBHEI PamiKal, OKCHIIBL a30Ta 1 CC-
PhL 1 HX IPEBPAIICHHI.

T"azodasHble peakiuy B tponocthepe. OxucIeHNE OPraHHIeCKIX coequuennit. O0pa-
30BaHHE TEPOKCHAIIETOHUTPHIIOB. "DOTOXHMHYECKHH CMOT" . Terepodassbie peakiiy
B Tporocdepe. OKHUCICHHE NBYOKHCH CCPBI, amcopOupoBaHHON HA TBEPIBIX YaCTHIAX
nema. "Kimaccugeckmit emor'. OKICIEHHE HU3IIAX OKCHJIOB a30Ta H cepsl, abcopbu-
POBaHHBIX KaIleIbKaMH BOJIBL. "Kucspie poxin” . PaciipocTpaHeHHE 3arp3HoMux
pemects B atMocdepe. Kimaccuburarys sarpsaauTenci (0 IMHeHHOMY pasMepy U
JUIHTETFHOCTH BO3IEHCTBHA), POJIb aTMocdepHBIX sBIeHHH (TypOyIEHTHOCTE, HHBEP-
Cis) M THIIA 3arPASHATEILI UL IPOCTPAHCTBEHHOTO pacmpe e IeHns! 3aT PS3HAIONIAX
BerecTs B arMocdepe. [IpoGireMpl TPAHCI PAHHHIOTO IIECPEHOCA.

|Konmenmus ITAK. TIJIK BpenHBIX BEMECIB B armoc(epe, BoJe BOTOEMOB, CTOYHBIX
BOJAX, TIOYBAX, TPOJYKTaX MUTAHML. YCTAHOBICHHS BJIK. TIpuHIMII TOPOrOBOCTH B
OLCHKE BPEIXHOTO NEHCTBUSA XUMUICCKHX coeumennit. Yeranosnernne TTJIK. Sramet
IMTHEHMYECKOTO0 PeriiaMeHTHPOBAHHA XUMHUICCKHIX coenuHennil B Bo3lyxe pabouei
somEL VICCIeIOBARNE TOKCHYHOCTH i XapaKTepa ACHCTBHS BPC/IHBIX BEIICCTS Ha KU-
BOTHEIX. IIpHHIMIIEI yCTAHOBJICHUS TIJ[K XMMHYECKUX COEMHCHHH B aTMocgepHoM
soznyxe. O6ocuopanme TTHK,p (IOK MaxcHMaabHO paszosas) Kputepust BpeqHOCTH
XUMITIECKIX COEIUHEHHMI, JIeXKAlHe B OCHOBE HX PETTaMCHTHPOBAHILT B BOJIE BOJOE-
MoB. CaHHTapHAas OL[EHKA BO/IBI BOJOEMOB. OCHOBHBIE II0KA3aTeNN, XapaKTepH3 YOI
cTouHEIe BOALI (GHOXMMEIYecKoe TOTpEOenue KACIOPoa (BIIK), xuMmyecKoe Ho-
TpebieHHe KUCIopoa (XTIK).

[TyTH MOCTYILICHUS XMMAYCCKUX COeqMHEHHUI 13 TOYBLI B OPTaHu3M YCJIOBCKA. DTankt
periaMeHTHPOBAHMS XHMHUYECKIX coeuieHuii B mouse. Ycranorienne IIJIK BpenHBX
semects B nouse (TT1Ky). TIpuuns: HOpMHPOBAHHA BPE/IHEIX BEIECTB B IPOAYKTaX
rurasus. Ioxaszatens IIJKyy. Pacu€THbie METOMET ONPCACTICHHIT BJIK xuMHIeCKUX
COEMMHEHMH B PA3IHUHEIX 00BeKTax. KoppeysiHoHHbIC yPABHCHIA,.

“Tonstre ToKCHIHOCTH. OCHOBHBIE aCIIEKThI TOKCHKOTMHAMAKH: TTOCTYILICHHC TOKCH-
KAHTOB B YKUBHIE OPIaHHU3MBI, HX TpaHCHOPMAIA 1 MEXaHHU3MBL netictus. DPhexTrr
BO3CHCTRHS Ha XHBOH opraruaM. KonudecTBEHHBIC XapaKTEPUCTIKH TOKCHKOJMHA-
MUKH: 1033, KpHBEIE "o3a-0ddexr", HOpoT BPEAHOTO NEeHCTBHS, IIOPOT clenupuye-
cKoro meitcTBist. OLEHKA COCTOSHUS OKPYJKAIOIeH CPE/IEL. Kornemnyst mpejieIbHO J0-
IyCTHMOH KOHIICHTpaliH (ITIK). DKOTOKCHKOIOIrHIECKOE HOPMHPOBAHIC (na mpuMe-
pe ompeeleHHs PHI00X03HCTBEHHEIX TIK). KoMOuHIPOBAHHOE BO3IEWCTBHE TOKCH-
kaHTOB. MeTOIbI HETErPATbHOM OLEHKH BO3NCHCTBUA 3arPASHAIONIHX BEIICCTB HA
OKPYIKAIOIILYIO CPelLy: OHOTECTUPOBAHHE, GHOMHIUKAIHA. BHOIOTHYeCKi MOHHTO-

prET KaK 5 )EKTHBHBIHA METOJl KOHTPOJLL COCTOAHNA OKpYIKarOIeH CpebL.
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. |BHBI IPOMBIIUICHHBIX OTXON0B U wacCH(UKAIHs COICPIKAIIXCS B HAX BPE/HBIX

pemects. CTOKE ¢ Tojielt B GepM, HX COCTAB M MOCIEACTBHUS HOIA/AMI B BOJIOEMEL
3arpasHEHAE aTMOCHEPEL XKIBOTHOBOMHECKMMH dbepmMaMy ¥ TPAHCIOPTHEIMY BBIXIIO-
raMu (ABTOMOGHIBHBIA TPAHCIIOPT, PEAKTUBHBIC CaMONETHI, KOCMUYECKIE Kopabiu ¢
TBEPIOTOMUIMBHEIMU YCKOPHTEILHMH). TopoJicKue CTOUHBIE BOJBI M COACPKAIIUECH B
HEX BellecTsa. VICTOUHMKA BPEHBIX BEMECTB B ObITY: IPOMBIIIICHHBIC H3/IeHs, [H-
1ieBbIe MPOYKThL, HTHTHEeBast BOJA.

MeTomp! epepaGoTKH TBEPABIX OTXOHOB. TBEPTIBIC OTXOMEI IPOU3BOJICTBA, UX Kac-
cuhEKais, npobiemMa HaKOIICHHA. MyCOpOCIKHTaHHe, ET0 HEOCTATKH, BTOPHIHOS
HCIIOJE30BAHME OTX0JI0B. MeTO/IBI MEXaHITIeCKoH IepepaboTKi TBEPIBIX OTXO/IOB.
Bue! 0TX0I0B IPOH3BOICTEA H MacinTabel ux obpazosanmst. Kimaccuduiarus 0Txo-
JIOB. AHamH3 0TXO/0B.

VHBeHTAPA3AIS  TIACIIOPTH3AIWS IIPOMBIILICHHEIX OTXO0N0E; IPOEKTH! HOPMATHBOB
06pazoBaHUs OTXO/OB ¥ JIMMHT Ha X PasMEIICHHC.

TlopsizioK BO3IEHCTBIS Ha OTXOBL: COOp, XPaHCHHE, TPAHCIIOPTHPOBKA OTXOJIOB; TI0JIH-~
FOHBI JUTSL TBEPIBIX OTXOJ(0B; HepepaboTKa 0TXOH0B; obpamenue ¢ TOKCHYHBIMH TIPO-
MBINUICHHBIME OTXO/IaMH.

VlCIONB30BAHHE OTXO/OB: HCIIONB30BAHME OTXO/OB B KAYECTBE BIOPUTHEIX MaTCPHA-
JIOB WITH YHEPTETHYCCKIX PECYPCOB; M3BIICUCHHE EHHEIX KOMITOHEHTOB; IPUMEPEL 1€~
pepabotxn TEO.

(OCHOBHBIE IIPUHITUIIEI OPTaHU3AIHH ciTy K651 3KOJIOTHYECKOTO0 MOHUTOPHHIA. Mexa-
HH3M TIPUHATHS PEIIEHH#E rocy1apCTBEHHBIMU IPUPOJOOXPAHHBIMY OpraHamMy Ha 0¢-
HOBAHWH JMAHHBIX CIYKOBI SKOTOIMHIECKOr0 MOHHTOPHHTA. Konnenus oleHKH BO3-
feHcTBIS Ha OKPYIKAIOITYIO CPEILY (OBOC). Poiib XUMAKO-3KOJIOTHIECKHX HCCIIE/I0
BaHUH JUII IPOBEAECHHS TIPOLEAYPBI OBOC. CoBpeMEHHOE COCTOSHNE IIpaKTHIECKON
peamusaruy OBOC: npobIeME! U ICPCICKTHBL

10.

[obansueie H3MeRenys B Grocdepe 1 HX CBA3b C XUMHHICCKIM 3arpsA3HEHHCM.
CHIKeHHE Ka4eCcTBa IMATHEBOH BOJIBL. [TpudauIHbl ¥ TTOCIEICTBHS nedunuTa YHUCTOH BO-
nel Ha Iiamere. VICTOYHHKM  3aTpA3HCHMS NHUTHEBOH BOABI H  CAHHUTApHO-
rUrHeHmdecKue TpeGosanus K e Ka4ecTBy. Bpejibie BelnecTsa B IIHTEEBOH BOJE, 00-
HapyKUBACMBIE COBPEMCHHBIME METONAMHU, UX xraccupuranyst. TexHoIoTHs Moy 9e-
Hpist TITHEBOMH BOMBL: [1yTH pereHus pobemMBl ro6ansHoro ne(uIETa TWICTOH BOJBL
3aKuCIeHHE IPECHBIX BOJMOEMOB. KucnoToobpasyronye rassl, HCTOTHHKH 1 MacmTadbl
px TOCTyIUIeHHst B arMocdepy. Mexanusmbl 06pazoBaHust KUCIOTHEIX OCaKOB I X
BO3/ICHCTBHS HA MPECHBIE BOJOEMEL, [IOYBEI, PACTHICILHOCTD, HCKYCCTBEHHEIE COOPY-
sxerws. Mexanuampl 6ydepHOoro JCHCTBASL IOYB K H3MCHEHHIO pH. TlocneyicTBUsA 32-
KUCIIEHMS TIPECHEIX BOJIOEMOB, pOOIEMa (KHCIOTHBIX nmoxneit». MepompuaTHs 110
CHIDKCHHIO BEIOPOCOB CEPHUCTOTO rasa B atMocdepy. CHIKXEHUE KACIOTHOCTH JIOUB U
BOJIOEMOB.

TToBBIIEHHE PaJIHAIIHOHHOTO (oHa. PaquaroHHE (OH 3eMJIH U eT0 COCTABJIAIOIIHE.
HcKycCTBEHHLIE MCTOMHUKH PajIarii. Paifo9yBCTBUTENBHOCTD XHUBBIX OPTaHM3MOB,
OT/IENLHEIX €r0 OPTaHOB M TKaHeH. brorornieckoe JNeHCTRYE paiAaliy, 3a00IeBaHILI
y ux npodunaxtyka, OCHOBHbIE BEITTHHEL I SIMHUILEL HX HM3MepeHUsI, HCIIOIE3YEMBIC
B paIOMETPHH. 3aKOHOMEPHOCTH MHUIPALIH PAHOHY KIIHA0B B OKpyIXKaroleH cpere,
MEPOIIPHSITHS IT0 CHIYKEHHIO MX TOCTYILICHUS B CENTBCKOX03MMCTREHHY IO IPOTYKIHIO.
TJoBBITEHHE YPOBHEH COMEPIKAHMS THKENBIX METAIIIOB. [MousaTHa TSOHKEIOro MeTana
(TM), MHKDO3JIEMEHTA, HIDKHEH 1 BepXHeil TOPOTOBOH KOHIEHTPAIMH MUKPOIIEMEH-
TOB B OpraHu3Me. Bronornyeckas poib MEKPOIIEMEHTOR, 3a0oeBanus IIPH HX HEIO-
craTke WM M30BITKEe B opraHusMe. TeXHOTCHHOE pAacCeHBAHUE H KOHITEHTPHPOBAHHE
TM, 06pa30BaHie TEXHOICHHBIX TCOXHMHICCKAX agomanuit. dopmer Haxoxaenus TM
B PA3IMYHBIX CPEJax, 3aKOHOMEPHOCTH BO3IYLIHOM, BOJJHOH, TOYBCHHOH MUTPaliH U
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GroKoHIEHTpEpoBaHsL. [[0ABIXKHOCTE TM B HouBe, reoxuMmueckre Gappepbl. Mexa-
HHaMEI Tokcuraeckoro aedctsus TM u crienA(rKa UX BEIBEJICHUS U3 Pa3IHIHbIX BHI0B
opragu3MoB. MepOnpHsATHS [0 CHIDKEHHIO rocTyruiess TM B OKpYKaroLIyIo CPeay.
PazpyuieEHE 030HOBOTO CJIOSL. Oson B mpupoze. Konebanus ypoBHS COACPKAHIT 030-
Ha B cTpatocdepe, 030HOBLIE JBIPLL. TTocnencTBHs pa3pylIeHHs 030HOBOTO CIIOA. Ue-
TOLIEHHE 030HOBOTO CJIOS B PE3YNILTATE AHTPOIIOrCHHOTO poszeiicreus Ha atMochepy
Kak TobapHas sKomormgeckas mpodiema. O30HOBBIC IBIPE! U TTAPHEKOBEIH 3((EKT.
Mexaau3MBl CHHTE3a M pacnaja 030Ha B crparoctepe. O30HOpa3pyIMAIOIIHEe BEIIe-
cTBa, MCTOYHUKA M MacImTabbl MX NMOCTYIUICHHT B arMocdepy. MeponpuaTus 1o co-
KPAHEHHIO 030HOBOTO CJIOL.

To6ansHoe noTemienie. Poibs arMoceps! B IOUICPXKAHIH IKIHMaTa. I'umoTe3a «am-
TPOTIOTEHHOTO ITOTEILIEHHSD), eé mpeamochuky. «llapHAKOBBIE) Ta3bl, HCTOUHHKH u
Macirrabhl BX [TOCTYILIEHHs B atMocdepy. MexaHH3M TPOSABJIEHHS NapHUKOBOTO a-
dexra, ero robanbHBIC M PETHOHAILHEIC nocnencTeus. LIpobiema «IOTEPAHIOrO)
cTOKA yIJIepoZa U pojib MEPOBOTO OKeaHa B €ro KpyroBOpOTE.

IToTepst GMOIOrHHYECKOrO pasHooOpazus. Temibl BEIMUPAHHs BHIOB B TIPOIIIOM H B
HACTOAIIEe BpeMs. 3arpsI3HEHUE CPEIBL obuTapusl KaK OHa W3 IPHIMH BEIMUPaHUs
BHI0B. YyXepoaHble BEIIECTBA B brochepe, HX BKITIOYCHHE B OHOTCOXUMHUYECKHE
[IHKJTBL, OCOOEHHOCTH ITOBEJICHHS B HA3EMHBIX H BOITHBIX skocucreMax. OnocpeoBaH-
Hoe JieHCTBHE 3arpsI3HATEIEH Ha HBEIC OpraHu3MBbL.

11.

MeTOoBl OUHCTKH I'a30BBIX BEIOPOCOB. OTxongImue ra3bl, HX knaccupuxanud. Kiac- 2
CH(UKAIST METOJIOB M alllapaToB AT 00e3BpeIKUBaHM Ta30BLIX BEIOpocoB. OCHOB-
HEIe cBOMCTBA TBUIEH 1 () (EKTHBHOCTD UX YIABIHBAHUA. OypcTKa ra30B OT MEUIEH ©
OMOLIBI0 (PHIIBTPOB H MOKPEIX nsUIeyTopaTenei. MeTompbl OUHCTKA OTXOASIIHX Id-
30B: a0copOIMOHHEIE, amcopOIMOHHEIC, XeMOCOPOIMOHHBIE, KATATHTHYECKHE, TCPMHU-
yeckye. BEICOKOTEMIEpaTypHOE 00e3BPeIKUBAHNE Ia30B.

MeTo (bl OYMCTKH CTOYHBIX BOJ. BHOXUMUYECKHE METOB! OTHCTKH cTouHBIX Boz. Op-
FAHMYeCKHe KOMIIOHEHTEI CTOYHEIX BOJI, 3aKOHOMEPHOCTH HX pacIiaja. VcraHoBlieHue
BO3MOMKHOCTH TTOJAYH CTOUHBIX BOJ Ha OHOXUMHIYECKUE OTHCTHEIC COOPYIKEHHMS; Kilac-
cH(UKan#sL BOJ [0 OHOXIMHIECKOMY [OKa3aTEIIO. AspoGHbIe U aHaspOOHBIC METO/(BL
OUMCTKY CTOUHBIX BOJ. OUMCTKA B IPUPOJHBIX YCIOBHAX M B MCKY CCTBCHHBIX coopy-
sxernax. Mertosisl 06paboTki ocagkos. Pexynepanust akTHBHOTO 1. MexaHH4ecKHe,
XHMITgecKie ¥ (PH3HKO-XHMHUYECKHE METOJIBI OUMCTKH CTOIHBIX BO. Knaccuduxanus
OCHOBHBIX METOJIOB OUMCTKH CTOTHEIX BOJ[ B 3aBHCHMOCTH OT ITPHPO/IBI 3arpsa3HUTe-
neit. CyIHOCT METOJIOB OUHCTKY CTOUHBIX BOJ OT I'd30B, MHHEPATBHEIX ¥ Opranuie-
CKHX IIpUMecei, METKO- 1 rpyOO0MCIIEPCHEIX npumeceit. HopmepoBanue moKasaTenei

CTOYHBEIX BOJ M IPOMEIIIIEHHEIX BEIGPOCOB B armMocdepy.

4.5.

JlaGopaTopHbI€ 3AHATHA

Ne

Tema Yac.

VMeHBIIEHHE COEPIKAHIS XII0POQUIIIA B TUCTHAX pacTeHAH — OMOKMHTUKALMOH- 2
HbIH TPH3HAK HEOJATONPHATHBIX yCIOBHH CPE/BL. Onpejenenye xopoduimia o-
TOMETPHUUECKHM METOJIOM.

OrlerKa ypOBHS 3arpsI3HEHAs aTMOC(EPHOTO BO3IyXa oTpaboTaHHEIMH a3aMH aB- 4
TOTPAHCIIOPTA HA YJaCcTKE MarucTpaIbHOM YIHIEL (110 KOHIEHTPaIHH CO).

OHpC,I[GJIGHHE TKENBIX METAIIOB B IIPHPOAHEIX BOAAX U JOHHBIX OTJIOXKCHHAX

OnpejielieHHE IECTUIHIIOB H He(TEmpPOyKTOB B MOIBE

Omnpenenenie HeOpramuyeckix OKCHI0B (a3oTa, cepbl) B BO3MyXE HACCICHHBIX MECT

QuucTKa CTOYHBIX BOJ, OT OPraHHIcCKHX 1 HeOpraHu4YecKHx 33Fp513HCHHILfI

NI I

Rl

Onpepenenne ITAY B IpUPOIHBIX BOMAX
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rg ‘AHELTIHB cocTaBa B pacHeT TBEPABIX IIPOMBIIUICHHBIX 0TX0a0B

4.6. TIpakTUY eCKHIE 3AHITHS

Ne

Tema

1

Venosus 1 HaKTopsl, 00eCIe HBAIONINE He30MacHyIO JKH3HEAEITENLHOCTh YeII0Be-
Ka B TIPUPOIHOM cpele. EcrecrBennble "mATATENBHEIE" [IUKIIBI, MEXaHA3MBI CAMO-
pEryJIAIHE, CAMOOYHINCHHIE ouochepsl.

KpyroBOpOT aroOMOB, ITHKIIBL 9TIEMEHTOB H HX COPSKCHHC. TexHoOreHHOE H3MEHE-
HUe IIHKTOB HIeMEHTOB. TeXHOreHHEIE TIOTOKH BEINECTBA B 6uochepe. [Tomarne
XUMHYECKOT0 3arpsi3Henus 6uochepsl. MacmTaOb! ¥ MOCIIE/(CTBUS 3ar PASHEHIA
ouochepsl

DOpMEI CYIIECTBOBAHMS 3arPS3HIONIIX BCIIECTB B BOJHBIX CPEIAX. Bo3speiicteue
3arps3HAIONIX BEIIECTB HA BOAHBIC OPTaHH3MBL BuoakkyMyJISIHS 3arPSI3HAFOIINX
BEIEcTB ¥ MATPALYS IO TTHIIEBEIM Liemsay. ToKeHIeckoe BO3IeHCTBHE.

ITouBa KaK reoxumuyeckas cpena. O6mas XxapakKTepruCTHKa, CX0/ICTBO H pasiniie ¢
HIpHpOHEIMHE BojtaMu. [ToHsTHE FEOXUMHHIECKOT0 Gapbepa. THITEI TCOXUMHYECKHX
GaphepoB B IOYBEHHEIX CPEJIaX: HX POJib B MUTPALMY 1 TpancqopMaIyy 3arpsa3Hs-
JOIIMX BEIECTB B IIOYBEHHOM CJIOC.

Knaccrduxamus 3arpssHuTeneit (o JIMHEHHOMY pasMepy ! JTHTEIbHOCTH BO3JICH-
CTBHSL), PO aTMOC(EPHBIX ABIeHUH (TypOyIeHTHOCTD, HHBEPCHS) M THIIA 3arpsi3-
HUETENS T IPOCTPAHCTBEHHOTO PACIIPE/IENCHIS 3arPASHAIOIIIK BEIIECTB B ATMO-
ctepe. [IpobIIeMBI TpaHCTPAHUYHOTO IIEPEHOCA.

HopMupoBaHUe BPeJHBIX BENIECTB B aTMOChepe, BONE BOZOEMOB, CTOYHEIX BOJAX,
[OYBAax, MPOAYKTAX MUTAHHSL.

VHBeHTapU3alis ¥ MaCOPTH3AIMS IIPOMBIIUICHHEIX OTXO/I0B; IPOCKTEI HOPMATH-
BOR 00pa30BaHHsL OTXOJIOB M JIMMHUT Ha HX PasMCINCHHE.

OpI'aHHSBI_IIfIH ¥ METOJIBI SKOJIOTHYECKOT0 MOHHTOPHHTA.

3]

[ nobanpuBle H3MeHeHHI B Onocdepe i X CBA3b C XUMHYECKHM 3arpsA3HCHHEM.

[N

XuMudecKue, 6H0I0rHYecKie, (PU3HIECKHe METO/bI OUMCTKH CTOTHBIX BOJL M TIPO-

MBIITDICHHEIX BEIGPOCOB B arMochepy

5. O6pazoBaTe/bHbIE TEXHOJIOrHH

Bup 3ans-
Kype b Vcromnk3yeMble HHTEPaKTHBHBIE 00pa30oBaTeIbHbIC KonuyecTro
(L TTP) TEXHOIOTHH 4acoB
1 J MurepakTHBHEIE ISKIAH 4
JIP I'pyHIoBBIe JUCKYCCHH, 00CY)KICHHE PE3yILTATOB 6
HCCIEIOBAHUH
1P Kondepenimu 4
2 JI WnrepakTHBHAIE JICKIIUU 4
JIP ['pyIIOBEIE JUCKYCCHH, 00CYKICHHE PE3yIbTATOB 8
HCCIIeIOBaHAHI
I1P Koudepenuuu 4
Hmozo: 30

6. OeHOYHbIE CPEACTRA LISl TEKYIIEro KOHTPOJIsI yClieBaemMo T
CobeceoBanue, TOKIaIbl, 3K3aMCH.
IIpHMepHBIE TEMBI JOKIaI0B
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1 Atmocdepa, ruxpocdepa, jrocdepa - OCHOBHBIE KOMIIOHCHTE IPUPOHOM Cpempl. 3aKOHBL H
IIPUHIAITEL (Y HKITHOHAPOBAHUSL 6uocdepsl.

2 Kmmar. CoBpeMeHHbIC KIHMATHICCKHC MOJIEJH - OCHOBa OLCHKH M IPOTHO3a rnobanpHbeIX W3-
MEHEHHH COCTOSHIS OKPY)KAIOIIEH CPEJIBL.

3 QraCHbIC IPUPOHBIE SBJICHIS; TapaMeTphl OTIACHEIX IPHEPO/HBIX SBIEHAH H OMEHKa PHCKaA 1Pe3-
BEIYAHHEIX CHTYaLHH.

4 3arps3HeHHE Cpejibl OOHUTAHMS IeI0BCKa, Ipo6IIeMbI KPYITHEIX TOPOZOB. Qco3Hanue rIodalbHbIX
JMEHEHHH B STI0XY HApACTAOLIEro XHMHYCCKOro 3arpA3HCHITT OKpYIKAIOMIEH CPEIbL.

5 Konnerust IIJTK.

6 [ro6abbIe H3MeHeHHs B Grochepe 1 HX CBA3H ¢ XUMHICCKAM 3arpsI3HEHHEM.

7 Venopust © (akTopsl, 00eCIeIHBAIOIIHE Ge30MacHyl0 JKH3HEIEeATCIIBHOCTh HCI0BEKA B MIPUPOJI-
HOit cpeyie. ECTeCTBEHHEIS "pTaTeIbHBIE" I, MEXaHH3MbI CaMoperyJIAIH, CcaMOOYHIIEHIE
Grochepsl. _

8 Armochepa KaK 0OHEKT H3YIECHIT XUMAK oxpyxaromeif cpepl. CocTas 1 CTPYKTYpa arMoc(hepEL.
Dpomonus arMocdepr], ee OHOreHHOE TIPOUCXOMKICHHC. BosmeiicTBrE CONHEYIHOH pajHaliy Ha
armochepy.

9 Xumust BepXHHX cioes arMochepbl. OCHOBHBIC PeaKIOHHO-CIIOCOOHEIC TACTALIBI noHochepsl 1
crpatochepsl.

Bonpocksl K 3a4eTy

1 3amuTHBE MEXaHA3MEL IIPHPOHOM CPENBI I (axTopsl, 0OECTIEINBAIONIAE €8 ycToitauBocTh. [lH-
HAMHYECKOE PABHOBECHE B TIPUPOIHOH CPEIe.

2 Vuenne B.M. Bepramnckoro o 6uochepe. OcHoBHBIE cBOiicTBa GHOCHEPHL. "e0sTOrHUecKuii i 01O~
FeOXHMHYCCKAN KPYTOBOPOTEL BHOreOXMMMHYECKHAE UL HauboJIee KU3HEHHO BKHBIX OHOTEH-
HEBIX BEIECTE.

3 TexHOreHHEBIE IOTOKH BellecTsa B Guochepe. XuMmmgeckoe 3arpsasHene 6rocheprL.

4 DKOJNOTHIECKHE TIPOOTIEMBI H SHEPTeTHKA, H3BICKAHNC HKOJIOrMIECKH YHCTHIX BH/IOB TONIHEA.

5 VpmKaIbHLE CBOMCTBA BOBL XMMHYECKHHA COCTaB MPUPOAHBIX Bo. OCHOBHEIE BHJIBI TIPUPOJI-
HBIX BOJ ¥ 0COOEHHOCTH HX COCTaBa.

6 XapaKTepACTHKI OCHOBHBIX KIIACCOB 3arpa3HAIOIIX pemecTB. OCHOBHEIE HCTOYHHKH TTOCTYTLIC-
HESL 3aTPA3HSIONIAX BEIIECTB B BOJIHYIO CPCIY.

7 OcHOBHbIE MPOIECCH MUTPAIHHA K TpancdopMalEK 3arp3HAONMX BEIIECTE B IPHPOAHEIX BO-
max.  OcobBemHocTH — TPOLECCOB  MHUTpard UL pasHEIX  KJIacCOB COEIIHHEHHH.
®OpPMEI CYIIICCTBOBAHHS 3aT PA3HSIOIIX BEIICCTS B BOJIHBIX Cpefax.

9 BosjieifcTBHE 3arPA3HAIONIIX BEMECTB Ha BOAHBIC OPraiusMel. BHOaKKyMYJISIIHs 3arpsA3HAROMIIX
BEINCCTB M MUTPAIKS 11O ITHIIEBEIM IICTIIM. Toxcuueckoe BO3IEHCTBHIE.

10 ITpoucxoxKaeHHe, COCTaB U (yrKpy 104BEL. OCHOBHEBIE THIIBI II0B.

11 CgoiicTBa 1104B.

12 AHTpOIIOTeHHOE BO3/IEHCTBHE Ha MOYBY, CBASAHHOC C MOJIyYEHHEM IIPOJyKTOB IUTAHHI. TIpn-
MeHeHue yI06peHnii UL MO IePIKAHHS II0TOPOTHA HOUB.

13 OCHOBHEIC THUIIBI MHHEPAJILHBIX M OPTaHHIeCKHX ynobpenuit.

14 TIpuMeHEHHe XUMIYCCKIX CPECTB 3alHTE] pacrenyit B 60ps0e 3a NOBBIIICHIC YPOYKAHHOCTH.
KnaccuduKamis MeCTUIHIO0B, IKOIOITICCKIC [OCIIEICTBIS MX UCTIONB30BAHUS B CCIBCKOM XO35TH-
CTBE.

15 [Moysa KaK reoxuMIaeckas cpeja. Obmas XapaKTepHCTHKA, CXOACTEO | pasI4ue ¢ MPUPOIHEI-
Mu BojiaMu. I[oHATHE TEOXUMHICCKOIO Gapsepa.

16 3arpssuenue m04B. OCHOBHEIE KIIACCHI BEMICCTB, 3arPA3HIONINXK ITOYBEHHEIH ciroit. CriocoOBI
peKyJIBTHBAIMH TI0YB.

17 OCHOBHEIE KJIACCHI BEILECTB, 3ar PASHIIOMIHNX atmMocgepy.

18 Xumust Tpomoctepsl. I'asodasHbie peaiyi B tponocdepe. IIpobIemMs! TpaHCTPAHHHHOTO IIEPe-
HOCA.
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Bompock! K 9K3aMeHY

1 Koumernmus ITIK. ITJIK BpeIHBIX BELICCTE B atMocdepe, BoJE BOJOEMOB, CTOYHBIX BOJAX, IO~
BaX, TIPOJIyKTax IHTaHusA. Y CTAHOBJICHHES BJIK u ITIK. Mccnenopanne TOKCHIHOCTA M XapaKkTepa
neifCTBHA BPEHLIX BEIIECTB Ha XHUBOTHAIX.

2 Kpurepin BpeQHOCTH XHMHYCCKHX COGMUHEHHH, JeXkalnie B OCHOBE HX PerIaMEeHTHPOBAHILT B
BOJIE BOTOEMOB.

3 CaHuTapHast OT[EHKa BOZBI BONOEMOB. OCHOBHEIE IIOKA3ATEIIH, XapaKTePH3YIOMue CTOUHBIE BOIBI
(6roxumMmUecKoe MOTPeOIeHHE KUCI0pona (BIIK), xummaeckoe ITOTpedIIeHHe KHCI0pOaa (XTIK).

4 TlyT MOCTYIUIEHUS XHUMHYECKHX COCIMHEHUH U3 [OUBBI B OPraHH3M YejoBeka. JTarbl peria-
MEHTHPOBAHU XHMHYCCKUX COCAMHEHHH B [I0UBE. Veranosinenne TTJIK BpeHBIX BEMECTB B IIOYBE
(ITIKx).

5 TIpHHEIAIIEI HOPMUPOBAHA BPE/IHBIX BEMICCTE B HpojyKrax nuTamus. [lokasareis T K p.

6 PacuéTuple Meronsl onpenenenis BJIK xuMHIecKuX coepHeHnil B pasmu4ubx obsexTax. Kop-
peNAIHOHHEIE YPaBHEHHUA.

7 Momsitie TokcHanocTH. OCHOBHBIE ACHEKTBI TOKCHKOJIAHAMUKIL: IIOCTYIIICHHC TOKCHKAHTOB B
SKHBBIC OPTrAHH3MBL, UX TPAHC(HOPMAIHA B MEXAHU3MEL JCHCTRHSL.

8 OreHKa COCTOSHHSI OKPYIKAfoIeH CPEeNEL. KoHIEnAs MpeJelbHo JOMyCTHMOH KOHIECHTPAIH
(ITIK). DKOTOKCHKOJIOIHIECKOE HOPMUPOBAHHE (Ha TIPEMEPE OIPE/IeIICHUS PHIOOX03AHCTBEHHBIX
[JIK).

9 KoMOUHMPOBAHHOE BO3IEHCTBAE TOKCHKAHTOB. MeToIb5I HHTETPAIBHOI OIEHKH BO3JCHCTBUA 33~
TPA3HAIOMMX BEIIECTB HA OKPYIKAIONIYIO CPELY. BrOJIOTHYECKIi MOHUTOPHHT KaK d()(EeKTHBHEIHA
METOJI KOHTPOJI COCTOSIHHS OKPYKAFOLICH CPEIBL.

10 Buy(s! IPOMBIIIIEHHEIX OTXOJIOB B KIaCCH(UKAIN COTEPKAITUXCSL B HIX BpPe/IHBIX BEIIECTB.

11 I'opojickue CTOYHBIE BOJBL ¥ COICPIKAIIAECS B HUX BEIICCTEA. VcTouHHKH BPE/IHBIX BEINECTB B
GBITY: TIPOMBIIUICHHEIE H3/EIIHSL, ITMIEBLIE POIYKTEL, TTHTREEA BOJIA.

12 MeTozp! iepepaboTKe TBEPABIX OTXOMOB. Trépapie OTXO/BI IPOU3BOACTBA, UX KIacCHpHUKALINS,
npo6ieMa HaKOIIeHUs. BTOPHYHOE HCIOTBE30BAHHE OTXON0B.

13 BUJIBI OTXO0I0B IPOH3BOJICTBA U MACIITAOB! X 00pa3OBaAHMIL. Kiaccuukanys 0TX0/10B. AHAIH3
OTXOMOB.

14 VippenTapu3aris 1 acOpPTH3aIKs IPOMBIIIICHHBIX OTXOJOB; IPOCKTEI HOpPMaTHBOB 00pazo-
BAHHsI OTXOZOB M JIMMUT Ha HX PasMEIIEHHC.

15 [opsy0K BO3/(€HCTRES Ha OTXOABL: CO0P, XPaHEHHE, TPAHCIIOPTIPOBKA OTXOJIOB; TTOJTHUTOHBI JUIS
TBEPIBIX OTXOLOB; MEPepaboTKa OTXOMIOB; obpalene ¢ TOKCHIHBIMHA IPOMBIIIIEHHBMI OTX0A~
MH.

16 CHypKeHMe Kad4ecTBa NUTHLEBOM BOMEL VICTOUHMKH 3arpsA3HCHHA [IUTHEBOM BOZIBI U CaHHTAPHO-
rArMeRrueckie TpeGoBanus K e KaueCTBy. BpenHbie BEIIECTBA B ITHTHEEBOM BOze, 0OHAPYKUBAC-
MEIE COBPEMEHHBIMH METO/AMH, HX KIACCH(QHKAIHSL.

17 TexHONOTHs MOIyYECHHUs IMTHEBOH BOABL 1IyTH pEIICHI 11po6eMb! TI00ANBHOTO JedHIHATA
YUCTOH BOJEL

18 3akucieHHe MPEeCHBIX BOJIOEMOB. Kucnoroobpazyromue ra3bl, HCTOIHAKA H MacmTabbl UX I10-
crymwienns B atMochepy. MexaHH3MbI 06pa3oBaHis KHCIOTHBIX OCAJIKOB H HX BO3IEHCTBUS Ha
IpecHEIe BOXOEMEI, TIOUBbI, PACTUTENBHOCTE, HCKYCCTBEHHBIC COOPYKEHHUS.

19 Mexamu3mMbl Oy(hepHOro JeHCTBAs II0YB K H3MCHCHHUIO pH. TlocnecTBys 3aKUCIICHH IIPECHBIX
BOZIOEMOR, TIPOBITEMa KHCIOTHBIX OXK/(CY. MepOIpHATAS 10 CHIDKEHHIIO BEIOPOCOB CEPHHCTOIO
rasa B armocepy. CHIKEHHE KHCIOTHOCTH [I0YB H BOTIOEMOB. '

20 TloBBIIIEHAE PAJHAIOHHOTO (oHa. Pajpanuonuemii GoH 3EMIIH U €T0 COCTABILIIOIIHC. Hckyc-
CTBEHHEIC MCTOYHAKH PalHallii. broornaeckoe AEHCTBHE pajialiii, 3a60J1eBaHAA ¥ MX TIPOQH-
JTAKTHKA.

91 OcHOBHbIE BEJIMUMHEL ¥ CAMHMI(EI MX H3MEPEHMsI, HCIIOJIB3YEMbIC B PaJHOMCTPUH. 3axoHOMED-
HOCTH MUATPAIHH P&AOHYKIMIOB B OKPYXaOmIEeH cpeje, MepOIpUATH 1O CHIDKEHHIO MX ITOCTYII-
JIEHHS B CEIIECKOXO03SMHCTBEHHYO IPOIYKIHIO.
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27 TIOBBIIEHAE YPOBHEH COIEPIKaHHUSA TDKENBIX METAILIOB. owmsTas: Tsoxénoro meramra (TM),
MHKPO3JIEMEHTA, HIKHEH K BEpXHEH [OPOr0BOH KOHIEHTPALIHH MHKPODTIEMEHTOB B OpPraHu3Me.

23 Brojornyeckas pojb MEKPOIJIEMCHTOB, 3a60JIeBaHHs IPH UX HEJAOCTaTKE MK H30LITKE B Opra-
HH3ME.

24 TexHOTEHHOEe PacCelBaHUe 1 KOHIEHTPHPOBAHHC TM, 06pa3zoBaHHe TEXHOTCHHBIX ICOXHMITIC-
CKMX aHOMAJIHM.

25 Mopme! Haxoxaenus TM B pasmiaHBIX cpenax, 3aKOHOMEPHOCTH BO3MYLIHOM, BOJIHOU, TOIBEH-
HOM MMrpanyy i OHOKOHIICHTPHPOBAHIIL. ToaewxaocTs TM B 1109BE, FEOXUMUUCCKHS HaprepLL

26 Mexanu3Mbl TOKCHIECKOT0 neicrust TM 1 crienEpEKa MX BHIBEJICHHI W3 pasNMIHBIX BHIOB
OpraHu3MOB. MEpOIPHATHS 110 CHIDKCHUIO nocrymienus TM B OKPYIKArOIIYIO CPELY.

27 PaspyuieHue 030HOBOTO CIIOA. Oson B mpupoze. Konebanus ypOBHS CONCPKAHHA 030Ha B CTpa-
Tocgepe, 030HOBBIE BIPEL. TTociencTBHs pa3pymeHus 030HOBOTO CIIOA.

28 O30HOBbIC IBIPHI U IAPHUKOBBIA adpext. MexaHH3MBI CHHTE3a M pacralia o30Ha B cTparocdepe.
O30HOpa3pyLIAIONIHEe BEINECTBA, HCTOTHAKN MaciTaGsl X MOCTYINIEHHS B aTMocdepy. Mepo-
[IPUATHS 10 COXPAHECHHIO 030HOBOTO CIIOL. ‘

29 T'nobanpHoe moTerenue. Poik arMocdeps! B IO/IepiKaHiy KIIMaTa. [umore3a «aunTpororeH-
HOTO TIOTEIIIEHHUsY, ¢& TPeAnockUIKA. «ITapHUKOBBIE) raskL, HCTOUHMKH M MacIITadbl MX MOCTYII-
jeris B atMochepy. [Ipobrema «IOTEpPSHHOT0) CTOXA yreposa ¥ pollb MEPOBOIO OKeata B ero
KpyrOBOPOTE.

30 TToTeps GHOIOTHYECKOIO pasnoo0pasms. TyxKepoHbIC BEmeCTsa B Guocdepe, UX BKIIOYCHHE B
6HOreOXHMUYECKHE IIMKIEI, 0COOSHHOCTH TIOBCACHHA B HA3EMHDBIX M BOJHEBIX sKocucreMax. Omo-
CpeIoBaHHOE ICHCTBUE sarpsasuuTeeil Ha JKUBBIC Opramu3MBbL.

31 MeToabl OUMCTKH ra3oBhIX BEIOpOCOB. OTXOMIAIIME Tashl, HX KnaccuGUKAaus. Knaccuduxarust
METOJIOB ¥ aNIaparoB Juist 00e3BpeKaBaHis ra30BbIX BLIOPOCOB.

39 OcHOBHbIE CBOICTBA TBUICH M 3Q(QEKTHBHOCTD HX ynapiupanms, OUHCTKA TasoB OT IBUIER C
OMOLIEI0 QHIBETPOB ¥ MOKPBIX nBUIeyIOBATENeH. MeTo B! OTHMCTKH OTXOISIIAX ras0B.

33 MeTopl OUHCTKH CTOYHBIX BO/L, KiaccHHUKAIEs B 3aBUCUMOCTA OT IPHPOZEL 3arpsI3HATENEH.
34 BHOXUMHYECKUAE METOIBL OYMCTKH CTOTHLIX BO. OprauuYeckye KOMIIOHEHTEI CTOHEIX BOTL, 32~
KOHOMEPHOCTH HX paclaja, xnaccudukamyst BoJ 0 OHOXMMUICCKOMY moxazareno. O4ucTKa B
IPUPOJHEIX YCIIOBHAX F B HCKYCCTBCHHbIX COOPYKEHHAX.

34 MeTtozpr 06pabOTKA 0CaIKOB. Pexyneparys aKTHBHOTO KA.

35 CymHOCTh METO/JJ0B OYHCTKH CTOHHEIX BOZ OT ra30B, MUHEPAJIBHEIX U OPTaHAYCCKHX IpHMeceH,
MEJIKO- 1 TPyOO/IHCIICPCHEIX TPAMECEH.

36 HopMmupoBaHue NokasarelIed CTOIHEIX BO/L 1 TIPOMBIIUICHHEIX BEOPOCOB B armocgepy.

ITpumepHBIi OUIeT
®IrBOY BO «Kyb6anckuii roOCyHHBEPCUTET?
Kadenpa aHaINTHIECKOM XUMAM
HanpapJieHie IMOArOTOBKY aCIUPaHTOB — 06.06.01 Bronoruyeckye Hay K
ITpoduib MOJTrOTOBKH 03.02.08 DKoorHs (XUMHYCCKHE HayKH)
Jincnunumaa «Obme Bo1pockl XHMHYIECKOH IKO0JI0THUY
BUJIET Ne 1

1 PacuéTHbIe MEeTOABI OIPEACIEHI BJIK xuMHYECKEX COeIMHEHHI B pa3sIuIHbIX obpexrax. Kop-
peNsIHOHBEIC yPABHCHHUSL.
2 Tloteps GUONOTHYECKOIO pasnoo6pasns. UyKepoJHbIe BELIECTBA B 6uocdepe, HX BKIFOUCHHE B
61OreOXUMAIECKHE TTAKIIEL, 0COGEHHOCTH TIOBE/[CHU B HA3EMHBIX H BOJIHBIX 9KOCHCTEMAX.

3aB. kadenpoi

I-p XuM. HayK, mpodeccop 3.A. Temeppaes
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7. Vqebuo-MeToauueckoe odecrieyenme I CIHILTHHbI
7.1. OcHoBHAN IUTEPATYPA
7.1.1. Tlegaruble H3NAHMA OCHOBHOM JHTEPATYPbL:

1. JL. K. Canosauxosa, JI. C. Opios, H. H. Jlo3aHoBcKas. DKOJIOTHS ¥ 0XpaHa OKPY KaroImeH
cpejibl TIPH XUMHUYECKOM 3arPA3HEHHH | yuebioe nmocobue Lt crynenros / - Aan. 3-e, nepepad. -
M.: Bricmmas mxouna, 2006. - 334 c.

2. B.B. TIpoxopoB. DKOJIOTHS YCIOBeKa: yaeOHHK JUIs CTY/ICHTOB BY30B /- 4-e U311, cTep. - M.:
Axamemus, 2008. - 319 c.

3. B. Y. Kopo6xus, JI. B. [Tepenenbexui. DKOIOTHS H OXpaHa OKPYIKAFOIIEeH CPeJIBl /- Mockaa:
KHOPVYC, 2013. - 329 c.

4. Jlx. E. Jhxupapyt. OCHOBBI XHMHH OKpy>Karomei cpesibl / Tep. ¢ aHTIlL. B. U. I'opmkosa moj
pem. B. A. VBanosa. - M. : ®USMATIIUT , 2008. - 640 c.

7.1.2. DireKTPOHHBIE H3AAHUA 0CHOBHOI JINTEPATyphL:

1. Bajtmes, B.A. ITpoMbInuieHHAs 3KOJIOTHs [DnexTpoHHBIA pecype] : yuedHoe nocobue / B.A.
3aitmes. — DIeKTpoH. JaH. — Mockaa NapatenscTro "JlabopaToprst spagmit”, 2015. —385¢c. —
Pesxum poctyna: https://e.lanbook.com/book/66230.

2. O6Iast | IPUKIIAIHAS DKOJOTH [DIeKTPOHHBIH pecypc] : yaebHOe mocobue / oy pexn. Cae-
Byaa K. ®.. — DnexTpoH. JaH. — MHEHCK : "Brmmsimag mkona", 2014, — 654 ¢, — PexumM 10CTy-
ma; https://e.lanbook.com/book/65258.

3. Amueg, P.A. OcHOBEI 001IEH 9KOIOTHH U MEKTyHAPO/IHOH SKOIOTHIECKOH MOJIATAKH [Dnex-
TpoHHKIH pecypc] : yaebHoe woco6ue / P.A. Ammes, A.A. Aspamenko, E.JI. Basunesa. — O1ek-
TpoH. Jia. — MocKBa : ACIIeKT IIpecc, 2014. — 384 c. — Pexaam noctyma:
https://e.lanbook.com/book/68658.

7.2. lomo HuTeILHAS TATEPATYPA
72.1 TleyaTHBIE H3AAHU JOMOIHATEIbLHOM JIHTEPATY PbL:

1. T.A. Tpugonosa, H.B. CenuBaHoBa, H. B. Mumenko. [Ipuxnagsas S5K0JIOTHA [3-e u3m. - M.:

Axanemuueckuii [Ipoekr: I'ayneamyc, 2007. - 382 c.
2. B.B. Imutpues, A.M. XKupos, A. H. Jlactouxus. TIpukmajmas sxonoras / M.: Axajemusl,

2008. - 600 c.

7.2.2 DaekTpOHHLIE H3JAHIS NOIOJHHUTEILHOM JINTEPATYPhIL:

1.Byitmora C.A., Llapes 10.B., Ko6enepa H.A.JTaGopaTopHEIi IpaKTHKyM 10 Kypey «IIpo-
MBINUIeHHAs SKoIorusy /H3aTenscrso «JIanby.
2.Haymosa JLT'., Mupxus B.M. Kpatkui ciosapb HOHATHI I TEPMHUHOB COBPEMEHHOI 3KOJIO0-

run/W3gaTensctBo «JIanny.
3.CrpaBO9YHHK HEXXEHEPa 110 OXpaHe OKpYIKAIOImEH CPebl. (Pxorora) /M3narenscTBo «JlaHbY.

7.3. TlepedeHb 0CHOBHBIX HOPMATHBHEIX TOKyMEHTOB

1. 3axon Poccuitckoii Oeepanun «O6 0XpaHe OKPYKAIOIMEH CPEIBD) N 7-@3 ot 10.01.2002 r.
(s pen. ot 05.02.2007 r.);

2. Bomusri xogexe Poccutickoi denepanin Ne 74 @3 ot 03.06.2006

3. Tlonmoxenne 00 OIEHKE BO3LEHCTBHI HaMeYaeMOM XO3SCTBEHHON W WIOH JeSTeIbHOCTH Ha
oKpyKaoryIo cpexy B Poceniickoi deneparin (yrB. puxasom TKD Ne 372 ot 16 Mas 2000 r.);

4. TOCT 17.1.1.01-77 Oxpana npupozsl. I'mapocdepa. Mcronb30BaHIe B OXpata BO. OcHoB-
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HbIE TEPMHUHBI M TIOHATHSL.

5.TOCT 17.1.1.02-77 Oxpana npupoast. ['uapocdhepa. Kitaccudukarys BOIHBIX 00BEKTOB.

6. TOCT 17.1.3.07-82 Oxpana npupoasl. I'unpocdepa. [IpaBuna koHTposIs KavecTBa BOJIbI BO-
JOEMOB ¥ BOIOTOKOB.

7. TOCT 17.1.3.08-82 Oxpana npupoxsl. I'uapocdepa. IlpaBrno KoHTpost KauecTBa MOPCKUX
BO/I.
8. I'OCT 17.1.5.04-81 Oxpana mnpupojsl, ['mapocepa. llpuboper u ycrpoiicTBa Juis
orbopa, mnepsuuHoii 00paboTKM W XpaHCHus npod  upuponHoit  Bomel.  Obume
TeXHUYecKue TpeOOoBaHUSL.

9. TOCT 17.1.5.01-80 Oxpana nupuponst. ['mapocdepa. O6mue TpeboBanHa K O0TOOPY
po0 JIOHHBIX OTJIMKEHHH BOJHBIX OOBEKTOB VISl aHAIH3a Ha 3arPI3HEHHOCTD,

10. Meromyeckue ykazanus No 40 110 opranuzanui cHCTeMbI HAOMIONEHUH H KOHTPOJIS 34 3a-
TPSI3HEHHEM MOPEH U YCTHEB PEK.

7.3. liepuoauyecKue U3AAHMUA

1. BezonacHocTh B TexHochepe
2.Be301acHoCTb KU3HEEATETLHOCTH
3. I'eoskoiiorus
4. 3amuTa OKpy)Karoiei cpe/ibl B He()Tera3oBoM KOMIIEKCE
5. Dxomnorus
7.4. UaTepueT-pecypebl
1. [Mopran «Anamutadeckas xumus B Poccum» http://www.wssanalytchem.org
2. Topran XAMHKOB-aHATTHKOB: aHAIIUTHUECKAst XAMHUSI H METPOJIOrHsi www.anchem.ru
3. Poccuiickoe xemomerpudeckoe obmectso http://res.chph.ras.ru
4, WwWWw.Sconus.com,
5. www.scirus.com
6. https://e.lanbook.com
7. www.znanium.com
8. http://webofscience.com/
9. http://www.elibrary.ru/
10. http://cyberleninka.ru/
11. https://link.springer.com/
12. depepansHoe areHTCTBO MO TEXHHYECKOMY PETYIMPOBAHUIO M METPOJIOTHH, WWW.L20sL.1u;
faza HOPMATHBHBIX JOKYMEHTOB;
13. BHHUUWKH, caiit: www.standards.ru; 6asza AWC] «l'ocynapcTBeHHBI peecTp THIOB
CPE/ICTB H3MEPEHHI, JIONMYIIEHHBIX K o0palieHuio B POy;
14, www.1gost.ru; 6a3a METOAMK BBIIOIHEHUS H3MEPEHHI

7.5. MeTromm4ecKue yKa3aHusi U MATEPHAJIBI 10 BHAAM 3aHATHI
MeTomideciiie peKoMeH/IAMNN ACHHPAHTAM 110 OPraHU3AMHA H3YYeHIm AHCIHITTHHDI

Venemuoe ocBoeHHE TUCIHAINIMHEI IIPEANONIaraeT akTHBHOE, TBOPYECKOE YYaCTHE acTHpaH-
TOB IIyTEM IUIAHOMEPHOM, TOBCe/IHEBHOM PaOOTEL.

O6mue pekoMenaganuu

W3ydenne NUCHUILUIMHBI CJIEJyeT HAYMHATL C npopaboTiku pabodeil mporpammbl, ocoboe
BHUMAaHHe, YACISA IelsM 1 3afadaM, CTPYKTYPE U COJIEPIKAHUIO Kypca.

Pabora ¢ xoHCIEKTOM JICKIHIA

ITpocMOTpHTE KOHCIIEKT ¢pa3y Iocye 3aHATHH, OTMEThTE MaTepHall KOHCIEKTa JIEKIHH, KO-
TOPBII BBI3BIBAET 3aTPYy/HEHUS JUTs ToHUMaHuUs. [lonbiTaiiTech HalTH OTBETHI HA 3aTPYAHUTCIILHBIC
BOIIPOCKI, HCIIOJB3YS PEKOMEH/IyeMYIO JIUTepaTypy. EciH caMocToATeNbHO He yAanock pa3obpaTh-
¢ B MaTepuaie, chopMyIHpyHTe BOMPOCH A 00paTHTECh 3a MOMOIIEIO K MPENoAaBaTe/io Ha KOH-
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CyIbTAIIMM WK OioKail el JeKIum.

Perynsipo oTBOJMTE BpeMsl AJsl MOBTOPEHHs MPOWIECHHOIO Marepuala, MPOBEpssi CBOM
3HAHWS, YMEHHUS ¥ HABBIKH 110 KOHTPOJILHBIM BOIIPOCAM.

Boinojnenne faboparoprabix pabot

Ha 3aHsTHE NOJyYHTe Y IpenojaBarelis rpaduK BoITONHEHHS tadopaTopubix pabor. O63a-
BEJIUTECH BCEM HEODXOMUMBIM METOIMYECKHM OOECIIEUEHHEM.

Iepen nocemenueM 1abopaTOpHH H3YIHTE TEOPUIO BOMPOCA, MPEIIIOIaraeMoro K uccie/io-
BaHHIO, 03HAKOMBTECH C PYKOBOJACTBOM IO COOTBETCTBYIOIEH paboTe M IMOArOTOBHTE MPOTOKOI
MPOBEIEHHUS paboThl, B KOTOPBIH 3aHECHTE:!

— Ha3BaHHe PaboThI;

— 3aroTOBKH TaGIHIL 1S 3aII0JHEHHS! HKCIEPHMEHTAIBHBIMU JAHHBIMH HAOTIONCHWH;

— ypaBHEHMs XMMHUYECKHX Peaki(uii IpeBpalleHuii, KoTopble OyJyT OCYIIECTBICHbI NpPH

BBLITOJIHEHHH HKCIIEPHMEHTA,

— pacyeTHBIE (GOpMYJIBL.

OdopMIICHAE OTIETOB JIOJDKHO TPOBOAUTECS NOCIIE OKOHYAHMS pabOThI B TA00PATOPHH.

Jlist MOArOTOBKH K 3all[dTe OT4eTa CIEAyeT NpOoaHaIM3HPOBaTh JKCICPHMEHTAJIbHBIE pe-
3yNbTATEI, COMOCTABHTE MX C H3BECTHBIMU TEOPETHYECKHMHE ITOJIONKCHUSIMHU HIH CIPaBOYHBIMU
IAHHBIMH, 0000IUTE PE3yNILTATE UCCIE0BAHMI B BHJIE BLIBOJOB 110 paboTe, MOATOTOBHTH OTBETEI
Fla BOIPOCHL, IIPHBOJIMMBIE B METOIMYECKUX YKA3aHUSIX K BEITIONHEHUIO JTab0opaTopHLIX padoT.

Meroauueckue PEKOMEHIAINH NPenoAaBaTeasaM 110 MeTO/IMKe POBEICHHS 0CHOBHLIX

BU/I0B Y4eOHBIX 3AHATHI

Jexinan

Memoodura umenus 1exyu

Jlex1y SBIJISIOTCS. OHUM M3 OCHOBHBIX METOJOB 00YUEHHMs 110 JIUCIUIIIHHE H JOJDKHBI pe-
IMaTh CIEAYIOIIHE 3a1a4H:

— HM3JI0KHUTH BOKHEATTHI MaTepral IporpaMMel Kypca, OCBEIIAIOIINi OCHOBHBIE MOMEHTBI,

— Pa3BUTh y aCIMPAHTOB MOTPEGHOCTH K CAMOCTOSITENbHOM paboTe Hazm yueOHOM 1 HAYYHOH
JIUTEPATYPOH.

[ napHOM 2anadeil KadKaoM JNeKIUH gRIsieTCS PACKPBITHE CYIMHOCTH TEMEI H AHAJIM3 €€ IJIaB-
HBEIX TIONIOKEHUH., PexoMenayeTcs Ha TIepBO# JIEKLIMM JOBECTH JI0 BHHMAaHHS ACTIHPAHTOB CTPYKTY-
Py Kypca ¥ €ro pasjiesl, a B JalbHEHIIEM yKasblBaTh HAYAO KaKIOT0 pasjiena, CyTh U €ro 3aj1aiH,
a, 3aKOHYUB HU3II0IKEHHUE, TTOBOJIUTEH HTOT IO TOMY pa3/ielly, YTOOEI CBA3ATh €r0 CO CIICIYIOIIHM.

Coodepoicanue nexyuil

Conepixanme JeKiuil onpezensercss pabouei nporpamMmmoil kypca. Kpaiine xenaTenbHo,
yTOBBI Ka)KJiasi JIGKIHsI OXBAThIBAJIA U HCUEPIILIBAIA OIPEJENIEHHYIO TEMY Kypca W TpejcTaBlisiia
cob0if TOrMuecKd 3aKOHYEHHYI0 paboty. Jlydiie cOKpaTHTL TEMY, HO HE JIONYCKATh NepephiBa €e B
TAKOM MECTE, KOT/[a OCHOBHAS UIESI ELIE MTOJIHOCTBIO HE PACKPHITA.

JlaGoparopHbie 3aHA TS

Memoouxa npogedeHus. 1abOpaAmMoOPHLIX 3aHAMUU

Iemsamu mpoBeneHust NaGOPATOPHEIX PAOOT SIBISIOTCS:

—yCTAHOBJICHUE CBsI3eil TEOPHH C MPAKTUKOH B (popMe SKCIIEPHMEHTATBHOTO NOATBEPIKIE-
HUS IOJIOKEHUI TEOPHH,

—0by4eHre acIIMPaHTOB YMEHHIO aHAIM3HPOBATE IOy YCHHBIE Pe3YJIbTaTh;

—KOHTpOJ1b CAMOCTOSTEILHOH paﬁUTbl dCIIMPAaHTOB 10 OCBOCHHIO KYpCa,

—00y4eHue HaBBIKaM IPO(ECCHOHANBHON IEITEIBHOCTH

Ilenu 1abopaTopHOTO MPaKTHKYMa JAOCTUTAIOTCS Hauly4mmM o0pa3oM B TOM ciydae, ecliu
BBIIOTHEHUIO SKCIEPUMEHTA TIPEIIECTBYET OlPEIeICHHAs IOArOTOBHTE/IbHAS BHEAYIHTOpHAs pa-
6ota. [ToaToMy TIperojiapaTens 00s13aH OBECTH JI0 BCEX aCIIUPAHTOB Ipaduk BHIIONHEHNs Jabopa-
TOPHBIX PaBOT ¢ TeM, 4T00bI OHH MOTJIH 3aHUMATHCS TieJICHATIPABICHHOM JIOMAIIIHEH OATOTOBKOH.

[lepen HauaJoOM OUEPEHOr0 3aHATHS HPENo/aBarellb JODKEH YIOCTOBEPUTECA B TOTOBHO-
CTH aCIHPAHTOB K BEHIOJNHEHUIO JiaGopaTtopHoll paboThl yTeM KOPOTKOTe coDeceoBaHus ¥ Hpo-
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BEPKH HAJIHYHSI Y aCITHPAHTOB 3aTOTOBJICHHBIX IIPOTOKOJIOB IPOBEIEHHUS PaOOTEHL

7.6. TIlporpammmoe obecneueHue COBPEMEHHbIX HHPOPMANHOHHO-KOMMYHUKANHOHHBIX
TEXHOJOTHH
JIMIIEH3HOHHEIE KOMIBIOTEPHBIE MPOrpaMMbl 0OpabOTKHM JaHHBIX IIPOrPAMMHO-ANNAPATHBIX

KOMILIEKCOB TpHOopoB: crektpodoTomerp AA-6800, dypee-criexTpomerp uH(ppakpacubii IR
Prestige-21, “Shimadzu”, I'azoerii xpomarorpad «Kpucrami-2000M», crnekTpoMeTp ¢ HHAYKTHB-
Ho-cBsizannoi  mrasMoit  ICAP-6500Radial, «Termo», razoseiii xpomarorpad GC 2010
“Shimadzu”, skuakoctabii xpomarorpadp LC 2010 “Shimadzu”, ra3oBplii XpomaTo-macc-
cnextpomerp GCMS-QP 2010 Plus “Shimadzu” u gp.; Microsoft Office Excel, STATISTICA,
snexTpounsie oubnuorexn «Wiley8 mass spectral library» u «NIST-05», unTerpuposaHHbic B
¢ monydeHueM npoaykros matarus, [TpumeGCMS-QP 2010 Plus.
8. MarepuajnbHo-TeXHHYecKoe 0fecneeHne JHCIMILIHHBL

Jlnst TipoBeCHAS 3aHATHIA 10 AUCIHILUINHE, MPeJyCMOTPEHHOH yJeOHBIM ILIAHOM TIOTOTOBKH
aCIiMpanTOB, UMeeTes HCoOXOoAuMasT MaTCPUalibHO-TCXKHKUYCCKas 0as3a, COOTBCTCTBYIOMIAs JCHCTBY O~
M CAHWTAPHBIM M TIPOTHBOIIOMKAPHEIM IPaBHJIaM U HOpMaM:

— JIEKIIMOHHAS ayJHTOPHs, OCHAINCHHAS MYJIbTHMEJHMHHBIMHU IIPOEKTOPAMH ¢ BO3MOMKHOCTBIO
noaxmodenus Kk Wi-Fi, MapkepHbIMH JIOCKaMU TS IEMOHCTpauy yueOHOTo Marepraa;

— CIeNHaTH3UPOBaHHBIE JIA0OPATOPHH C aHAIHTHICCKHM 000PYOBAHHEM U ITOIKITIOYCHHBIMH
K HEMY KOMIILIOTEPHBIMH CPEACTBAMH aBTOMATH3AIIMU B 00pabOTKH JaHHBIX;

— anmnaparypHoe 1 mporpaMMHoe obecredenne (M COOTBETCTBYIOIME METOIMIYECKHE MaTepHa-
JTBI) JUTSE TIPOBEJICHHMS CAMOCTOSITENILHOM PabOoThI 110 JTHCHHIIIMHE.
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