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Pa6ouast mporpamma paspaGoTana B COOTBETCTBHM ¢ TpeOoBaHUAMHU DenepabHOrO rocyapeTBeH-
HOTO 06Pa3OBaTENbHOTO CTAHAAPTa BBICIIETO NPOQECCHOHATBHOIO 00pa3oBaHuUs IO HAIPABIECHUIO
MOJFOTOBKH Hay4YHO-TIENAarOrHYeCKUX KajpoB B aCIMPaHType 06.06.01 «buonornueckue HayKu» u
Ha OCHOBAHWM y4eBHOTO MUIaHa OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBI IO HAIIPABJICHAIO 06.06.01
«Buonornyeckue Haykmy o npodumo 03.02.08 Dxonorus (XUMHYECKHE HAYKH).

CocraBATEIH:

‘ Kopmaxopa Wpuna ['puropseBHa, OKTOP OHOJNOrHYECKUX HayK, mpodeccop
kadeappl AHATUTHIECKOH XHMUH.

e " ronxo TarpstHa ['puropneBHa, JAOKTOP XMMHYCCKAX HAyK, mpogeccop
kadenprl aHATITHYECKOH XUMHH.

PaGouasl mporpaMMa paccMOTpeHa ¥ yTBEPIK/ICHA HA 3ace/laHuh Kaheaper AHAJIMTHYECKOH XHMHUHU
07.06.2017 r. mporoxon Ne 9.

3apenyromuii Kapeapoi .

AHAIUTHIECKOH XHMHEH, \ //7
I.X.H., Tipodeccop % 3.A. Temeppnames

PaGouas mporpamMma 006peHa Ha 3aCeIaHuH yIeOHO-METOMUUECKOH KOMUCCUH (aKynbTeTa XUMHH
1 BBICOKHX TexHosoruit 27.06.2017 r. mpotoxon Ne 5.

[Mpencenarens YMK
(haKynmbTETa XUMHH H BBICOKMX TEXHOJOIHH,
= 2o
K.X.H., JIOLEHT T T T.IL.CroposxeHKo




1. Hean u 3a7a4u 0CBOEHUSE UCIHIIHHBI
Llenplo OcBOeHHs AMCHMIUIEHBL «OOIMe BONPOCH XUMHYCCKOH OKONOTHH»  SBIIACTCA
H3YYEHHE  TEOPETMYECKMX M MCTONMYECKMX  OCHOB  obecreueHus fe30macHOCTH
JKH3HEIESTEIHOCTH HA OCHOBE H3YUGHHS MEXaHU3MOB M HCTOYHHKOB 3arpA3HEHHS NPHPOTHOH
cpefipl, @ Takke (OPMHPOBAHME y ACIUPAHTOB 3HAHMH 1O OCHOBHBIM MCTOZAM 3alllUTLI
OKPYKaromeH cpesbl.
OCHOBHBIMH 3aauaMH Kypca SBIISIOTC:
—03HAKOMJICHHE C OCHOBHBIMHE IIPoGIeMaMH YeJ0BEUECTBA, CBA3AHHBIMU C HAPYIIEHHEM 3KOJOrH9e-
CKOT0 paBHOBECHS B IIPHPOJIE;
— 03HAKOMJIEHHE C TEXHOJIOIHEH OpraHU3aluy 1 IPOBEACHHUS 9KOTOTHYECKOr0 MOHUTOPHHTA;
—J3ydMeHHe XMMHYECKHX ACTIEKTOB 3arpsA3HEHHS MPUPOAHOM CPe/lbl M METOIOB CHIDKCHHA €ro I10-
CJIEICTBUH.
2. Mecto aucnumannsl B crpykrype OOII BITO
uciumuna «O61pe BOMpOCs XUMHYECKOH 9KOIOTHHY» SBJIAETCA KOMITOHEHTOM BapHaTHB-
HOf yacTy 6oka «J[uCIUIUIHEEL (MO H)» yuebHoro ana o nanpasnenuio 06.06.01 «brono-
ruyeckre Haykn», mpoduns 03.02.08 Dxororus (XMMUYECKUE HAYKH).
3. TpeGoBaHus K pe3yJIbTATAM OCBOCHHUH COAEPIKAHMS THCIHILUTHHbI
B pesynbraTe M3y4eHHs Kypca Y acIMpaHTOB NOJDKHA OBITh BBEICTPOCHA CHCTEMA 6a30BBIX
3HaHMi 0 ()yHKIMOHHPOBAHMH ITTOGATBHON SKOCHCTEMBI; 00 OCHOBHBIX PoOIIEMaX UeTOBEUECTBa,
CBSI3aHHBIX C HAPYIIEHHEM 3KOJIOTHYECKOTO PaBHOBECHS B MPHUPOZE; OCHOBHLIX 3aKOHOJATE/IBHEIX
aKTaX, HAIIPaBJIEHHBIX HA OXPaHY OKPYKAIOIIEH CpeJibl U 30POBbs 1EJIOBEKA.
B pesysbrare M3yueHHs JAHHOM JUCLHUIUIHHEL aCIUPAHTHI JIOJDKHB TTPHOOPECTH CIIEMYIONIHE
3HAHHSI, YMCHHS X HABBIKH:
— spanne 6a30BOi TEPMHUHOJIOTHH, OTHOCALIEHCS K 0OIIEM BONPOCaM XUMHIECKOH IKOJIOTHH,
- 3HaHMe (U3MYECKHX W XUMHUYECKHX OCHOB IIPOLECCOB, IPOTEKatomuX B Onocdepe i NpuH-
LIMIIOB OLEHKH YPOBHEH UX BO3INEHCTBHH Ha OKPYIKAIOLLYIO CPELY;
- 3HAHHE OCHOBHBIX ITOJIOKCHHUH XUMHH OKPYIKAIOIICH CPEJIbL;
— YMEHHE HCII0JIb30BaTh OCHOBHEIE HH(OPMALIMOHHBIE HCTOUHUKH 110 TUCITIUIHHE;
— yMEHHE OLEHHBATH OKOJOTHUECKYHO CUTYAIUIO H aHAIM3HPOBATE IIPOLECCHL, KOTOPBIC TIPO-
HCXO/AT B IPUPOJIE;
— yMEHHE apTyMEHTHPOBAHO 0GOCHOBBIBATE CBOM B3TILIIBI HA SKOJIOTHYCCKUE IPOOIIEMEL,
— yMeHHe aHaJM3MPOBATh BO3IEHCTBHE 3KOJOTMYECKUX (DAKTOPOB HA COCTOSHME 3/10POBBS
YeloBeKa.

B xone u3yuenus AUCIMILIAHEL «OOIHe BOIPOCH] XHMHUYECKON SKOIOTHN» aCTIMPAHT TIPH-




o0OperaeT npodhecCHOHAIBHYIO KOMIIETEHIIHIO:

- yMCHHE OIIpEleATh U OLECHUBATh JKOJIOTHYECKHE ACHEKTHI aHTPONOTCHHOTO BO3JIEH-
CTBHSI HA OKPYIKAIOILYIO CPEy;

(IIK-2).

4. Comep:xaHue H CTPYKTYPA JHCHHINIHHBI
4.1. Comepixanue pa3aejaoB JHCIHIUINHDBI

Ne paz-
nena

HamMmenoBanue
pasnena

Copeprxanue pasjerna

dopmMma TeKyIIe-
T'O KOHTPOJIA

PaspaboTano
C y4acTHEM
npeAcTaBuTEICH
paboTtonarenei
(ykasatb opra-
HH3AITHIO)

2

3

4

Beenenne. OOmas xa-
paktepuctuka OHOche-

pEI

Atmocdepa, rupochepa, aurochepa
- OCHOBHBIC KOMITOHEHTBI IPHPOIHON
cpenpl. 3aKOHBI M TNPHHIAIBL (YHK-
HHOHHpOoBanust duochepsr.

3aUTHBIE MEXaHH3MBI ITPUPOJIHON
cpenbt B (axkTopel, obecreynBaroIne
€e YCTOHYHMBOCTB. [ HIPOIOrHYeCKHil
IHUKJI, KPyTOBOPOT YHEPIHH U Belle-
cTBa, orocuHTe3. YenoBus U Qakro-
pel, obGecmeunBaromue 6Ge30macHyIo
JKHU3HENEATCIBHOCTD YCIIOBEKA B IIPH-
ponHoit cpese. OnacHble IPHPOJHBIC
SBJICHHS, TapaMeTphl ONACHLIX IPH-
POJHLIX sBJEHMH H OIEHKA PHCKA
Upe3BbIYaiHBIX CHTYAaIUH.

Knumar. CoBpeMeHHbIC KIHMATH4E-
CKHE MOJIEJIH - OCHOBA OLIEHKH H MPO-
rHO3a IJI0OATLHEIX U3MEHEHHH COCTO-
SIHUST OKPYIKAIOLIEH Cpeibl.
ConuanbHas KOMIIOHEHTA MOHSTHS
OKPY>KaIOIIEH Cpe/ibl.

CobecenoBanue

IJIATH no
0DO

XyUMHUUYecKass 2BOJIIOIMI
Orocdeprl, KpyroBopoT
BEIECTB B IIPUPOJIE

Vuenne B.M. Bepuamckoro o Omo-
cdepe. OcHoBHBle cBOHCTBa GuoChe-
pel. Teonormueckuii U OHOrCOXHMH-
YeCKH KPYToBOPOTHL bHOreoXuMH-
yeckue LUKIEI Hanbosee JKU3HEHHO
BakHBIX Omorenneix BemecTB (C, N,
S, P, O). ITousitue XUMHYECKOTO 3a-
rps3aeHus 6nochepsl. 3arpsiz-
Henue cpejasl OOHTaHMS YEIOBEKa,
npobneMBl  KpyMHBIX Topojos. Oco-
3HaHHe TII00aNbHBIX W3MEHEHMH B
SIIOXY HApACTAIONIEro XMMHYECKOTr0O
3arpsS3HEHHs OKPY)Kaloled  Cpesibl.
DKoJIOTHYECKHEe PoBIeMBbl U dHEpre-
THKA, M3BICKAHWE JKOJIOTHYECKH YH-

Cobecemopatue

LJIATH no
@0




CThIX BHAOB TOIIJIMBA.

Xumus ruspochepsl.
XHUMHUeCcKOe 3arpsa3HEHHE
MPHPOJHBIX BOA

VHUKaIbHbIE CBOHCTBA BOJIbL. XHMU-
yeckuii cocTaB MPUPOIHBIX Bog. Oc-
HOBHEIE BUJIBI IPUPOAHEIX BOJ M 0CO-
OEHHOCTH HX COCTaBa. XapaKTepH-
CTHKH OCHOBHBIX KJIACCOB 3arpsA3Hs-
IOIIMX BelnecTB. TspKenbie MEeTambl,
He(TSHbIE U XTIOPHPOBAHHEIC YTIIEBO-
JOPOJibl, PaIHOAKTHBHBIE BEIIECTBA.
[TousaTre 0 KCEHOOMOTHKAX, HX TIPO-
HCXOMICHUH U CYIIECTBOBAHHH B
okpyxaromeit cpene. OCHOBHBIE HC-
TOYHUKH TTOCTYIJICHHS 3arPsI3HSIIO-
IIUX BEIIECTB B BOJIHYIO CPENy.
Crounplie Boasl. [IpoMBIIIIEHHbIE
cToKH, ATMOC(epHBIE BBITAICHHSI,
OcobOeHHOCTH UCTOUHHKOB IIOCTYTIIE-
HUST JUTSL Pa3H9HBIX KIIaCCOB Be-
niects. OCHOBHEIE MPOLECCEI MHIPA-
(MU 3arps3HSAIONINX BEECTB B IIPH-
ponubiX Bojtax. OCHOBHBIE IPOIECCH
TpaHcQopMaLnH 3arpA3HAIONIX Be-
IIECTB B IIPUPOAHBIX Bojax. Bosjei-
CTBHE 3arpsi3HAIONIHX BEIICCTB Ha
BOJIHBIE OpraHU3MBL. bHOaKKyMYyJIs-
LU 3aTPAHSAFONINX BELIECTB U MU-
rpalys 1Mo MHIIEeBBIM IemsaM. TokcH-
4eCcKoe BO3JIEHCTBHE.

Cobecezioranuc

LIJTATU 1o
[ODO

Xumust noys. AHTpOMO-
reHHOe BO3JeHCTBHE Ha
MOYBY

I[Tpoucxox/ieHHe, COCTaB B (yHKIHH
noussl. OcHoBHEIC THIIBI TOYBOpra-
HUYecKOe BeIecTBO MoyB. MoHo00-
MEHHBIE ¥ KHCJIOTHO-OCHOBHbIE CBO¥-
cTBa Mo4B. Peqokc-npoLeccsl B Moy-
BEHHOM cpejie. AHTPONIOIEHHOE BO3-
nelicTBUE Ha TIOYBY, CBA3aHHOE C IT0-
JIY4EHHUEM TIPOJIYKTOB IIHTAHHS .
[Ipumenenve ynoopeHui Jutst O~
JiepyKanust IW100pous noys. OcHOB-
HbIE THIILI MUHEPIBHBIX H OpraHuye-
ckux ynobpenuit. OTpunarensHbe
AKOJIOTHUYCCKHE MTOCNICACTBMA NpuMe-—
HeHusa ynoGpenmii. [IpUMeHEHHE
XHMHYECKHX CPEJICTB 3alllMThI pacTe-
nuii B 60ps0e 3a MOBLILEHHE YPO-
kaitnoctu. Knaccuuxanus necTuiu-
JIOB 10 00BEeKTaM BO3/ICHCTBUS H THITY
XHUMHYECKUX coequHenni. OTpuma-
TeJLHEIE YKOJIOTHYECKHE TOCHIECTBHS
HCII0JIb30BaHUS IECTHUIMIOB B CEJIb-
CKOM XO34HCTBE. 3arps3HEHHE M0YB
B pe3yJibTate IPOH3BOACTBEHHOM Ies-

CobecenoBanue

LUIATH 110
00




TesibHOCTH uenoBeka. [Tousa Kak reo-
XUMHYecKas cpefa. 3arps3HeHue
nous. OCHOBHBIE KJIACCHI BEIECTB,
3arpA3HAIONMX MOUBEHHBIA CJION.
Crioco0Op! pekyJbTHBALMH N0YB, 3a-
rpsA3HEHHE TSHKEIBIMH METAIIAMH |
crnocobsI ero yerpadenusi. Criocodsl
06paboTKH MOUB, 3aIPA3HCHHBIX Tep-
OUIMIHBIME OCTATKaMK U HEQTAHBIMU
YIJIEBOIOPOJIAMH.

XUMHSI ~ BEPXHHX H
HIDKHUX  CJIOEB aTMO-
ceprl ¥ mpoOIEMBl MX
3aTps3HEHUs!

Armocdepa kak 00BEKT U3yUYeHUS
XUMHEH OKpyKatoleit cpeasl. CocTan
U CTPYKTYpa aTMochepsl. IBOJIONNSL
atmocdepsl, ee OMOreHHOe IPOHC-
xoxIenne. Bo3eicTBHE CONHEYHOM
panuanuu Ha arMocepy. [TonsaTue o
poroxumuueckux peaknuax MoHb! 1
pajuKanst B atMocdepe. 3arpsizHeHne
arMocepnl. OCHOBHEIE KJIACChI Be-
IECTB, 3ArPS3HIIONMX aTMochepy.
EcTecTBEHHBIC H aHTPOIIOT€HHBIE HC-
TOYHHKH, COOTHOIIEHHE MEKIY HX
BLIOpocaMu. XHMUS BEDXHUX CIIOCB
atMocepsl. McTolmenne 030HOBOTO
CJI0S B pe3yJpTare aHTPOIIOrEHHOr0
BO3/IeHCTBHS HAa aTMoc(epy Kak riio-
GabHas SKOJIOrHYecKas npobiaema.
XYUMHs HEDKHEX CJI0€B aTMoc(hepsl U
npoBaeMBI HX 3aTpsA3HEHMs. XAMHES
HIDKHHX ClIoeB arMocdepsl. Tporo-
cepa xak rnoGajbHBIH OKHCIIHTENb-
Hbli pe3epByap. PacnpocTpaHenue 3a-
IPA3HAIONMX BELIECTB B aTMOC(epe.
Knaccuduranust 3arps3HuTeneH (1o
JTMHEHHOMY pa3Mepy U JUIHTEIBHOCTH
BO3JIEHCTBHSA), POJIb ATMOC(HEPHBIX
ABleHuH (TypOyIeHTHOCTD, HHBEP-
CHS) W THIIA 3arPS3HATENS IS T1PO-
CTPaHCTBEHHOTO pPaclpe/ICCHus 3a-
TPSIZHSIONIAX BEIECTB B aTMOChepe.
[Tpo6reMel TpaHCI PAHUYHOTO Iepe-
HOCa.

LIJTATH
o JODPO

PerjiaMeHTHpOBaHUE CO-
JIepXKaHUs 3arpPA3HAI0-
LIMX BEIIECTB B 9Koche-
pax

Konnemmus ITJK. ITJK BpenHBIX Be-
mecTB B atMocdepe, BoJie BOAOEMOB,
CTOYHBIX BOJAX, MOYBaX, NPOAYKTax
nurtanud. Ycradosienue BJK.

[TpuHIMI TOPOTOBOCTH B  OIICHKE
BPENHOTO JISHCTBUS XHMHYECKUX CO-
enunenuii. Ycranosnenue [1JIK. Ora-
Nkl THTHEHHYECKOI'O perjIaMeHTHpO-
BaHMA XHUMHUCCKHX COENMHEHHH B

IUIATU
o FO®O




Bo3/lyxe paboueit 30HBL Mcenemosa-
HUE TOKCHYHOCTH M Xapakrepa Hek-
CTBHs BPEIHBIX BEINECTB Ha JKHUBOT-
Hbix. [Ipunnuner yeranosnenus [IJIK
XUMHYECKHX COEJIMHEHHH B arMo-
chepuom  Bozmyxe. OOocHoBanue
TIIK, » (ITIK MaxcHManbHO pasoBast).
Kputepusi BpeJIHOCTH XHMHYECKHX
COEMUHEHHH, Jie)Kallue B OCHOBe HX
periTaMeHTHPOBaHud B BOJAEC BOJOE-
MoB. CaHuTapHas OLIEHKA BOJILI BOIO-
émoB. OCHOBHBIE [TOKa3aTeNlM, Xapak-
TepHU3yIONMEe CTOYHBIE BOABI (bmoxu-
MHUECKOe MoTpedlieHHe KHCIopoaa
(BIIK), xumuueckoe nOTpebIeHHE
kuciopoa (XI1K).

[TyTH mocTyIIeHHs XUMHYIECKHX CO-
eJIHHeHUH U3 TTOYBLI B OpraHH3M de-
JIOBEKA. DTNkl periaMeHTHPOBAHH
XMMHYECKHX COEAMHEHHUH B IMOYBE.
VYeranosnenue [[JIK BpenHeix Be-
mects B nouse (I1AK,). Ilpuniums:
HOPMHUPOBaHHS BPEJHBIX BEIECTB B
npoaykrax nutanus. Ilokaszarens
[TIK,,,. Pacuérueie MeTOIBI OMpe/ie-
nenus BJIK xuMuueckux cOeJUHEHNH
B pasiu4HEIX o6bekrax. Koppemsuu-
OHHBIE YPaBHEHHSL.

ToxcukaHTh! B 00BEKTaX
OKpYy XKarolei cpesel,
KOHTpPOJL H HOPMHUPOBa-
HHC

[Tonsitre ToxkcuaHOCTH. OCHOBHEIE
ACTIEKTHI TOKCHKOJIUHAMHKH: IOCTYII-
JICHHE TOKCHKAHTOB B JKHUBBIE Opra-
HU3MEI, UX TpaHCc(OopMalus 1 MexXa-
HU3MBI JeHcTBHS. D((EeKThl BO3AEH-
CTBHA Ha )UBOI opranusm. Konnue-
CTBEHHBIE XapaKTEPUCTHKU TOKCHKO-
IUHAMMKH: J103a, KPUBBIE 1034~
atddext", nopor BpeaHOro AEHCTBHS,
opor creludrueckoro IeicTBHs.
Or1eHKa COCTOSIHHSL OKPY KAIOIIEH
cpensl. KoHuenus npeiessHo oIy-
crumoit kornentpanuu (I1J1K). Oxo-
TOKCHKOJIOIMYECKOe HOPMHPOBaHHE
(1a npuMepe omnpeieNeHus prIdoXo-
sgiicTeennnix [11IK). Kombunuposan-
HOE BO3/IECTBHE TOKCHKaHTOB. Me-
TOJBI HHTETPAJIbHOH OIIEHKH BO3JEH-
CTBUS 3aTPS3HIOIIMX BELECTB Ha
OKPY KaIOIIYIO cpefly: OHOTeCTHpOBa-
Hue, OHOHHIUKAIINASA. BHOTOrH4eCKHi
MOHHUTOPHHT KaK 3Q(QeKTHBHBIA Me-
TOJI KOHTPOJISI COCTOSIHHSI OKPYKaro-

[JIATU
o I0D0O




el cpeipl.

Knaccudukaus oTxo-
JIOB TIPOMEIIIIEHHOTO
npousBojacTra. [Ipobie-
Ma YTUIH3AIUH OTX00B

MeToas! mepepaboTKH TBEPABIX OTXO0-
noB. TBEparle OTXO/IBI IPOHU3BOJICTBA,
uX Knaccuukanus, mpodnema
HaxorieHusi. MycopocsKUTraHHe, ero
HeZ0CTaTKH. BropudHoe HCIoIb30Ba-
HHE OTXO0JI0B. MeTOIBI MEXaHUIECKOH
nepepaboTku TBEPALIX 0TX0/10B. Cro-
ku ¢ YHIIK

«Anamaty OI'BOY BIIO
«Ky6I'Y»momneit u depM, HX COCTaB H
[OCJIEACTBUS TIOTIa/IaHus! B BOJOEMEL
3arpsizHenue atMochepsl IKUBOTHO-
BOJT4ECKUMH (pepMaMy M TPaHCIIOPT-
HBIMH BBIXJIOTIAaMH (aBTOMOOHJIBHBIH
TPAHCIIOPT, PEaKTUBHBIE CAMOJIETHI,
KOCMUYeCKHe Kopabnu ¢ TBEPIOTOII-
JIMBHBIME YCKOPHTENIIMH). ['opojckue
CTOYHBIE BOJLI M COZIEPIKAIIMECH B
HHUX BelecTBa. ICTOUHUKH BpeJHBIX
BELIECTB B OBITY: MPOMBIILTIEHHBIE H3-
JIETIHSI, THIIEeBRIe P01y KTEL, TUTHEBAs
BOJIA.

IUIATH
o JO©O

KoHTponb U OIIeHKa CO-
CTOSIHUSL OKPYIKaIOIIEH
cpenbl. Konnenmus sxo-
JIOTHYECKOI0 MOHHTO-
puHTa

OCHOBHEIE TPHHLUIIEI OpraHH3aLHH
CiTy kOBl AKOIOTHIECKOTO MOHHUTO-
punra. MexaHu3M IIPHHATHS pellie-
HHH TOCYAapCTBEHHBEIMU IPHPOIO-
OXpaHHBIMH OpraHaMH Ha OCHOBAHUH
JIAHHBIX CIY>KOBI 3KOJIOTHYECKOTO
MoHUTOpUHTA. KOHIENIHS OLIEHKH
BO3JEHCTBUS HA OKPYIKAIOLIYIO Cpey
(OBOC). Ponp xumuko-
9KOJIOTHIECKUX UCCIIEJOBAHMUMH T
nposenenus npouexypsl OBOC. Co-
BPEMEHHOE COCTOSIHUE MTPAKTHYECKOH
peanusaruun OBOC: npobneMe! 1
IEPCIEKTHBEL

IJIATH
o I0PO

10

[TocneacTBUA XHMMHUECKO-
ro 3arpszHeHus Ouocgepsl

['moGanpuble u3MeHeHust B O6uochepe
U UX CBS3L C XMMHYECKHM 3arpssHe-
HHEM.

CHuKeHHEe KauecTBa NMUTHEBOW BOIEI
[Tyt pemenuss mpobneMsl riobanb-
HOTO Je(hpUIUTa YUCTOH BOJBL.
3aKucieHHe  TPECHBIX  BOLOEMOB.
Kucnoroobpasyromme raspl, HCTOY-
HUKH ¥ MacTaOpl UX MOCTYIUIEHHS B
arMmochepy. Mexanu3Mel obpasosa-
HHS KHUCIOTHBIX OCAJIKOB M HX BO3-
JIeHCTBUS Ha TMPECHBIE BOJIOEMBI, 10U~
BbI, PAaCTUTEJBHOCTb, MCKYCCTBEHHBIE
coopyxenus. [locnencTBus 3aKHcie-

IJTATHU
o 100




HHSL TIPECHBIX BOZOEMOB, mpobiema
«KHCJIOTHBIX JOMKIEHY. [ToBwI-
IICHHE PaHAIlMOHHOro (GoHa.
Paguanuonnsii (oH 3eMIIH U €T0 CO-
craBisonme. VckyccTBeHHBIE HCTOY-
HUKH pajuainud. OCHOBHEIE BEJTHYH-
HBl M EIWHHUIBI MX U3MEPEHMs, HC-
MOJb3yEMBIE B DaJUOMETpHH. 3aKo-
HOMEPHOCTH MHIPAIMH PaJiHOHYKIH-
JIOB B OKpY’Karomieil cpese, MepoIpu-
ST 110 CHIDKEHHIO MX TIOCTYIICHHUS
B CEJIbCKOXO3SHCTBEHHYIO IIPOIYK-
ITHAIO.

[ToBEImeHHe YpPOBHEH cojepiKa-

HUA TOKENBIX MeTalioB. I[IOHATHS
mspkénoro Metaa (TM), MHKpoaTe-
MEHTAa, HIDKHEH U BepXHel moporosoi
KOHIEHTpPAIlUH MMKPOIJEMEHTOB B
opranusMe. TexHOreHHOE pacceHBa-
Hue u KoHUeHTpuposanne TM, obpa-
30BAHHME TEXHOTEHHBIX TE€OXUMHYE-
ckux aHoMainit. OpPMbI HAXOXKICHHS
TM B pasnu4HBIX Cpejax, 3aKOHO-
MEPHOCTH BO3JYIIHOM, BOJHOH, IOY-
BEHHOM MHIpAlMH ¥ OHOKOHLEHTPH-
posanus. MeponpuaTus IO CHHXE-
uuio noctymrenuss TM B okpyxato-
IIYIO CPeJy.
Paspyienue 030HOBOro ¢jios. O30H B
npupone. Konebanus ypoBHs conep-
JKaHHs 030HA B crTparocepe, 030HO-
BhIe JIBIPEL [locnencTBus paspynieHns
030HOBOTO Cj0s. O30HOBEHIE JIBIPBI H
mapHUKOBEIT 3 dexr. Meponpuarus
10 COXPaHCHHIO 030HOBOTO CIIOA.

Inobansaoe moterienne. Poib
aTMoc(ephl B IOANCPIKaHUU KIIUMATa.
I'mnoTe3a «aHTPOIIOIEHHOIO IOTerl-
JIEHHs», eé MpearnocelnKy. MexaHu3M
TpOSIBJIEHHS] APHUKOBOro s¢exrta,
ero riaobaibHble U PETHOHAIBHBIC T10-
cnencteusa. I[IpobiieMa  «noTEpsiHHO-
roy» CTOKa yriiepoja U pojlb MHPOBOIO
OKeaHa B €0 KPYroBOpOTE.

[Toreps 6uosoruyeckoro pazHootpa-
3us1. 3arpsi3HEHHE Cpelibl OOMTaHus
KaK OJIHA M3 MPHYHH BEIMHPAHHS BH-
noB. Uyepo Hble BellecTBa B OHo-
chepe, UX BKIIOUEHHE B OMOTCOXHMH-
YeCKHe IUKIIBI, 0COOEHHOCTH MTOBEIE-
HHS B HA3EMHBIX U BOAHBIX 3KOCHCTE-




max. OnocpeoBaHHOE JeHCTBUE 3a-
rpsisHATENEH Ha )KUBBIE OPraHU3MEbL
11 MeTo/ibl OUUCTKH CTOUHBIX | MeTO/IBI OUMCTKY I'a30BBIX BEIOPOCOB. IJIATH
BOJI M POMBILLICHHBIX Ortxomsuiye raspl, HX Kiaccuduka- no O®O
BbIOPOCOB B aTMOC(HEPY uus. Kmaccudukanus MeToIoB H an-

HapaTtoB Juis 00E3BPEXKHMBAHHS Ta30-

BBEIX BEIOpocOB. OCHOBHEIE CBOHCTBA

nelied 1 3 (GEeKTUBHOCT MX YIIABJIH-

BaHUs. BBICOKOTeMIepaTypHoe 00e3-

BPE)KHMBaHHE I'a30B.

MeTo/ibI O4UCTKH CTOYHEBIX BOJI. bro-

XHMHYECKHE METO/Ibl OYHUCTKH CTOY-

HBIX Bozl. OpraHnvecKkyue KOMIOHEHTEI

CTOYHBIX BOJI, 3aKOHOMEPHOCTH HX

pacnaza. A>poGHBIE M aHadPOOHbIE

METOIBI OUACTKH CTOYHBIX BOJI.

OuucTKa B IPUPOJIHEIX YCIIOBUAX H B

HCKYCCTBEHHBIX COOpYKeHusax. Me-

ToJI6I 00PabOTKH 0CaIKOB CTOYHBIX

poj. Pexynepanus akTHBHOT'O HJIa.

Krnaccudukanys OCHOBHBIX METOJIOB

OUYHMCTKM CTOYHBIX BOJI B 3aBHCHMOCTH

OT NIPUPOJIBI 3arps3uuTenei. Hopmu-

poBaHHE IMOKa3aTeNel CTOYHBIX BOJ U

HPOMBIIIIEHHBIX BEIOPOCOB B aTMO-

chepy.

4.2. CTpyKTYpa JUCUUTIMHBI
Bu paGoTst TpynoemMKocTh, 4acoB
1 xkypc 2 Kypc Bceero

O06mas TPy 10eMKOCTD 72 108 180
AynuropHas pabora: 36 30 66
Jlexyuu (J) 8 8 16
Jlabopamopnwie pabomut (JIP) 18 12 30
Ipaxmuuecxue 3auamus (IIp3) 10 10 20
CamocrosiTebHas padora: 36 51 87
Pedepar (P)
CaMocToSTeNNbHOE H3YYEHHE pa3/IelioB 26 31 a7
Camomnoaroroska (npopaboTka U IOBTOPEHUE 10 20 30
JIEKIMOHHOTO MaTepuasa i MaTeprana yJeo-
HHMKOB M y4eOHBIX IOCOOHH, IOATOTOBKA K JIa-
GOpaTOPHBIM M HPAKTHYECKHM 3aHATHSIM,
KOJUTOKBUYMAaM H T.JL.)
IlonroroBka ¥ coada 3K3aMeHa 27 27
Buja uToroBoro KOHTpoOJIs 3a4er 9K3aMeH IK3aMEH
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4.3.1 Pazneas! AMCHUMILUIMHBL, H3y4aeMble Ha 1 Kypce

KonuuecTBO 4acoB

Ne CamocTos-
AynuropHas
paz- HaumeHnoBaHMe pPa3eNoOB Beero PO TeNbHasI
nena pabora
J1 JIP ITp3
1 2 3 4 5 5 7
1 Beegenne. OOmas XapakTepu- 1 5 ) 4
cTHKa Ornochepsl
XumMuueckas dBoJois 6uocde-
2 pBI, KPyroBOPOT BEILIECTB B IIPH- | 4 2 8
pose
Xumus rupochepsl.
3 | XuMuuecKoe 3arpsA3HeHHe IpU- 2 4 2 8
POMHBIX BOJ
4 XHUMI/IH [1o4s. AHTPONOreHHoOe BO3- 2 4 9 g
JOEHCTBUE Ha MOYBY
XuMHA BEPXHHUX W HIDKHUX CJIO-
5 | eB armocdepbl W MpoOIEMBI UX 2 4 2 8
3arps3HEHUs
Hmoeo: 8 18 10 36
| Bcezo: 8 18 10 36
4.3.2 Pazjepl NUCOHMILIHHGL, H3y4aeMble HA 2 Kypce
KonuyecTBo 4acoB
Ne CamocTosi-
AynuropHasg
pas- HaumMenoBaHnue pas/ieion Beero sl TelbHasl
Jena pabora
JI JIP ITp3
1 2 3 4 5 5 7
PernaMeHTHPOBAHUE COMEPIKAHMS
1 3arpsA3HAIOIIMX BEIIECTB B 9KO- 1 2 10
cepax
TokcuKaHThI B 00BEKTAX OKPY-
2 | xaroweit cpeibl, KOHTPOJb U 2 4 10
HOPMUPOBaHHE
Knaccuduxarus oTX0J0B I1PO-
3 | MBILUIEHHOTO IIPOM3BOICTBA. 1 4 2 10
ITpobneMa yTHIM3AIMHA OTXO0I0B
KoHTpop 1 OlEHKA COCTOSHIS
4 | oxpyxatomieii cpensl. Konmemnius 1 2 9
3KOJIOTHYECKOr0 MOHMTOPHHIA
5 [TociieACTBYSI XUMHUECKOTO 3a- 2 5 3
rpssaeHust Guocheprl
MeToapl OUMCTKH CTOYHBIX BOJ U
6 MPOMBIIIIEHHBIX BBIOPOCOB B TMO- 1 4 2 10
chepy
Hmoezo: 8 12 10 57
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KonuyecTso uacon
No CamocTos-
AynuropHas
pas- HaumenoBaHue pas/jieion TebHAas
Bcero pabota
nena pabota
JI JIP IIp3
Beezo: 8 12 10 57
4.4, JleknHOHHDIE 3AHATHS
Ne Tema Yac.

.|ATmocdepa, ruppocdepa, nurochepa - OCHOBHBIC KOMIOHEHTHI MPUPOIHOI Cpelibl.

3aKOHBI 1 TPUHIANGI (PYHKIHOHAPOBAHHS OHOCPEPEL.

3amuTHBIE MEXaHH3MBI IIPHPOJHOM cpebl U (HaKTopbl, obecTeuuBaloNIye ee yCTOH -
BoCTh. JIMHAMUUECKOE PABHOBECHE B IIPHPOHOM cpesie. ['MAponorHaecKuit UK, Kpy-
TOBOPOT SHEPIHH M BElLECTBA, (POTOCHHTES.

Venoeust ¥ hakTopsl, obecreurBaronme 6e30macHyio KU3HEAEATEILHOCTE YeI0BCKa B
IpHPONHOH cpese. EcTecTBEHHEIE "NMUTATENbHBIE" IMKIIBI, MEXaHM3MBI CaMOperylis-
uu, camoounienue Guocdepsl. OnacHeie IPHPOIHEIE ABICHUS, apaMeTPhl ONACHBIX
IPHPOJHBIX SBJICHHH H OL[EHKA PHCKA Ype3BbIYaiiHbIX cUTyaui.

Kmmat. CoBpeMeHHBIE KIMMATHYECKHE MOJETH - OCHOBA OLCHKHM M MPOTHO3a IJI0-
GambHBIX H3MEHEHHH COCTOSIHUS OKPY>KaroIIeH Cpebl.

ConnayibpHas KOMIIOHEHTA MTOHSATHS OKPYKAIOLICH CPEeIbL.

Vuenue B.U. Beprazckoro o 6uocdepe. OcroBHEIE cBoficTsa Gnocdepsr. 1'eonorute-
CKHil M GHOrEOXMMHYECKHI KPYTOBOPOTEL BHOr€OXHMMHYECKHE WUKIIBI HanOoIee JKH3-
HeHHO Bakubrx 6uorennsix Bemects (C, N, S, P, O). Kpyrosopot aroMoB, OHKIIBL 3JIC-
MCHTOB M MX COIpsUKeHne, TeXHOTeHHOEe M3MCHEHHE IMKIIOB JJIEMEHTOB. TeXHOreH-
HbIE TIOTOKM BemecTBa B Guocdepe. IloHATHE XMMHYECKOr0 3arps3Henus Onochepsr.
Maciutabsl ¥ nochencTus 3arpssuernst 6uocdepsl. XKupble Opranu3Mel M HyKepo7-
HBble BellecTa B Onocdepe.

3arpsa3HCHIE Cpejbl OGUTAHHS YeN0BeKa, TPOBIIEMBI KPYIHBIX NOPO/I0B. Oco3Hanue
rn0GaNbHEIX M3AMEHEHUH B DII0XY HAPAcTAIOLIEr0 XMMHYCCKOro 3arpa3HeHus OKpYyKa-
fOIIeH cpembl. DKOJIOTHICCKHE MPOOIEMBI M S9HEPreTHKa, H3BICKAHME HKOIIOTHYECKH
YHUCTHIX BUIOB TOILUIMBA.

. | YHuKanbHBIE CBOMCTBA BOJEL XHMHYECKHH cOCTaB IIPHPOIHEIX BOJI: paCTBOPCHHBIC

rasel, [IABHBIC HOHEI, OHOTEHHEIC JIEMEHTBI, MUKPODJIEMEHTEI, pACTBOPEHHOC OpTraHH-
yeckoe pelecTro. OCHOBHBIE BUJ(bI IPUPOIHBIX BOX U 0COOEHHOCTH MX COCTaBa. Xa-
PAKTEPHCTHKH OCHOBHBIX KJIACCOB 3arPA3HAIONIMX BEWECTB. TsKeNbIC METALIbI,
He)TAHBIC M XTOPHPOBAHHBIC YIIIEBOIOPOJIEL, PaIHOAKTHBHEIE BellecTsa. IlonsTue o
KCEHOBHOTHKAX, MX IPOHCXONCICHHY H CYIECTBOBAHHH B OKpYysKatomei cpene. Oc-
HOBHBIE HCTOYHUKH ITOCTYILIEHH S 3ar PS3HSIOIIMX BEIECTB B BOMHYIO cpejty. CTodHbIE
BoibL. IIpoMBINIIEHHBIC CTOKH. ATMOChepHbIe Bhiagenus. OCODEHHOCTH HCTOYHHKOB
TIOCTYTUICHHS ISl Pa3iHYHEIX K1accoB, OCHOBHBIE IIPOIECCH! MUTPAIUY 3aTPA3HAIO-
[IHX BEIECTB B IPUPOIHEIX Boziax. [TepeHoc B BHJIE PACTBOPHMBIX COCMHCHHH.
CopOuus Ha B3BeleHHoM BemecTse. Ce/IMMEHTAIIHS i HAKOTIICHHE B JIOHHBIX OTIIO-
skenusx. OcoBEHHOCTH MPOIECCOB METPAIMH TS Pa3HBIX KJIACCOB COEAMHEHHIL.
OCHOBHBIE IPOIECCH! TPAHCHOPMAIUH 3aTPASHAONINX BEIIECTB B IPUPOTHLIX BOJAX.
TspKesiple METANIBL THAPOJIH3, KOMIUIEKCo00pa3oBaHue ¢ OPraHNYeCKUMHU U HEOpra-
HUYECKUMM JIUraHfamMu, nperunuranis, OpraHuyecKue 3arpsa3HsAIoIie BemecTBa:
doToN3, MUKPOOHEIH MeTabOIA3M, CBA3BIBAHIE C PACTBOPEHHBIM M B3BCLICHHBIM Op-
raHHYeCKUM BelecTBoM. POpMBI CYIIECTBOBAHUS 3aTPA3HSOIINX BEIIECTB B BOJHBIX
cpenax. BosjefcTBiE 3arpA3HSAIONMX BEIIECTB HA BOJIHBIC OpraHn3Mbl. bHoakKkyMyss-
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A 3arPA3HAIOIIHX BEIICCTB H MHUI'panus 1o MHIIEBbIM LEemaM. Tokcuueckoe BO3IEH-
CTBHE.

. |TIpoucxoxenue, cocras 1 GyHKIMH N04UBEL. O6pa3OBAHKE MOUBEHHOIO CIIOS. Ero
CTPYKTYpa, YHHKAIbHBIE CBOHCTBA U (PyHKIMH. OCHOBHBIE THIIBL [IOYB. [Tousarue o reo-
rpaduuecKoil 30HATLHOCTH, MeXaHnIeCKui COCTaB MOYB. XHUMHUECKHH COCTaB IMOYB.
Opranuyeckoe BellecTso 1104B. CoCTaB 1 CBOHCTBA TYMYCOBBIX BEIIECTB. CaoiicTBa
1104B. VIoHOOOMEHHbIE W KHCIIOTHO-OCHOBHBIE CBOHCTBA MT0YB. [IoHsATHE 0 EMKOCTH Ka-
tronnoro o6mena (EKO) u xucnotHoctr nods. bydepHocTs mouB. Pe1oke-Tporneccst
B [IOUBEHHOM cpefie. OKUCINTEIEHO-BOCCTAHOBHTEIIBHBIE PEKMMbI OCHOBHBIX THIIOB
[109B. AHTPOIIOTEHHOE BO3ACHCTBHE HA NOYBY, CBA3aHHOE C MOJy4CHHEM IPOYKTOR
nuTasus [IpuMeHeHue ynoOpeHui Juist IOIIePIKaHUs IIO0PO/HS TIOB. [Tnogopoaue
nous. ITurarensusie aneMenTsl (N,P,K) mous: (opMEI ©X CyINEcTBOBAHHS, NOTCHIHA-
JIBI Cojlepykanus i GanancoBoe cooTHOIeHHe, [TpumeHenne y1o00penuil 1 M3BECTKOBA-
HHe [OYB KaK OCHOBHbIE arPOTEXHHUYECKHUE IIPHEMBI [TOJICPIKaHus IITIOAOPOAS ITOYB.
OCHOBHBIE THIIEI MEHEPAIBHBIX H OPraHuyeckux ynobpenui. Crnenuduka npuMenc-
HHsl OCAIKOB CTOYHBIX BOJ B KauecTBE opranudeckoro yjoopenus. [IpuHIHIEL paciera
BHOCHMBIX 103. OTpHUI@TeIBHBIE SKOTOTHYECKUE ITOCICICTBAA IPUMCHCHHS y0bpe-
HUi{; HAKOIUICHHE HETPATOB B PACTEHUAX, IIOJKUCIICHHE, 3arPI3HEHHE TI0YB TSDKEIBIMU
MeTaiamu | Ip. IIpuMeHenne XUMHIeCKHX CPEJICTB 3alliThl PACTCHUH B Boprbe 3a
noBbIIeHKe ypoxaitHocTy. Kiraccupukanus IecTUIHIOB 10 00beKTaM BO3ASHCTBUS 1
THITY XMMHYECKUX CoeiHeHni. OTpUIlaTe/bHBIC 3KOJIOTHIECKUE MOCTE/(CTBHA MC-
[IOJIL30BAHHS IECTUIIHIOB B CEJIECKOM X035HCTBE: 3arpsAa3HeHUe POy KIUH B HAKOII-
JIeHHe IIECTHITHIHLIX OCTATKOB B MMOYBEHHOH cpefie. 3arpsA3HeHIe OB B Pe3ynbTaTe
TIPOM3BOICTBEHHOMN AeATeNbHOCTH YemoBeka. [TouBa Kak reoXuMHuIecKas cpejia. 06-
11ast XapaKTepyCTHKA, CXOCTBO M PA3IHYie ¢ IPUPOAHEIMA Bojami. [TonsTie reoxn-
Mudeckoro 6apbepa. THIIBI reoxuMHIecKHX 0apbepOB B MOUBEHHBIX CPEIax: UX POIL B
MHUTPAIHY U TpaHC(HOPMAITHH 3arpA3HSIONINX BEIIECTB B IOYBEHHOM CIIOE. 3arpsi3He-
aue o4, OCHOBHBIE KJIACCHI BELIECTB, 3aTPA3HSIONIMX TOUBEHHBIN CIIOH! TSHKENLIC
METaJUIbl, FepOUIUIHbIE OCTATKA ¥ HEQTAHEIMU YIJIEBOIOPOBL. FICTOUHHKH HX 110-
cTymeHust, popMBI CYIIECTBOBAHMS, TIO/(BIIKHOCTE B IIOYBEHHOM CJI0€, MCXAHH3MBI
TpaHc(OPMALIMK ¥ IOCTYIUIEH!s B pacTeHus. CriocoOBI peKyTbTHBAIIMH II04B. 3arpss-
HEHWe TSOKETBIMU MeTAIUTAME 1 crocobsl ero yerpanenns. CriocoOsr 06paboTKH M04B,
3arpsI3HEHHBIX TepOHIM/HEIME OCTATKAMH M HEQTAHBIMU YITIEBONOPOAMH.

.|Armocdepa kak 06BekT u3yyeHust XEMHH OKpYKatorei cpejel. CocTas M CTPYKTYpa
armMocdeprl. DBOJOLHS aTMOchepsl, ee OHOTEeHHOE IPOUCXOMKICHHUE. BoszneticrBue
COJIHEUHOMN pajialy Ha aTMocdepy. HOHsTHE 0 HOTOXUMUUIECKHX peaKiisax oHsl
panukansl B armocdepe. 3arpssaenue atMochepsl. OCHOBHBIE KJIACCHI BEIIECTB, 3a-
rps3asmommx atMocdepy. EcTecTBeHHbIE B aHTPOIIOTCHHEIE HCTOYHUKH, COOTHOIICHHE
MeXLy MX BBEIOpOCAMK: OIIEHKA MPHOPHTETHOCTH HCTOYHHKOB 110 HX JI0JIC B CyMMap-
HOM aHTPOIIOTEHHOM BBIGpoCe. XHUMHs BEXHHX CJI0eB aTMochephl. OCHOBHBIE peaK-
THOHHO-CIIOCOBHEIE YacTHIlB! HoHOC(hepH! # cTpatocdepsl. XUMHS CTPaToc(epHoro
030Ha (KHCIOPOIHEI, BOZOPOMHBIH, XTOPHBIA 1 a30THBIH LMKJIbI 030HAa). XHMHS HHXK-
HUX CJIOEB aTMOoc(ephl H IPOOIEMBI HX 3aTPA3HEHMs. XUMHUS HIJKHUX CIIOCB arMoc(e-
pe1. Tpomocdepa Kak roGabHbL OKHCIHTENBHEI pesepByap. OCHOBHbIC PEAKIMOH-
HO-CII0COOHBIE YACTHIIE! B TpOIochepe: I'MAPOKCHIBHBIA pajuKal, OKCH/IbI a30Ta U Ce-
PBI M HX IIPEBPALIECHH.

Tazoasusie peakiuu B Tponocdepe. OKHCIEHHE OPraHUUECKHX COCHHEHHUH. Obpa-
30BaHME [IEPOKCHAIIETOHUTPHIIOR. ""DOTOXHMMIIECKHH cMor™. [erepodasznsnie peakiyu
B Tponocdepe. OKUCIEHNe ABYOKHCH CEpbl, aACOPOMPOBAHHON Ha TBEP/IBIX YaCTHLAX
neiMa. "Kiraccuueckmit emor”, OKHCITEHHE HU3IINX OKCHOB a30Ta U Cepbl, abcopbn-
pPOBaHHBIX KalleJIbKaMH{ BOJIBL. "Kucinsle moxxau". PacnpocTpaHenue 3arpsI3Haionmx
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pemecTs B atMocdepe. Knaccuurars sarpss3HUTesIeH (1o TMHEHHOMY pasMepy 1
JUIMTENBHOCTH BO3JICHCTBHI), POIb ATMOC(EePHBIX ABIIEHHH (TypOyIEHTHOCTE, HHBEP-
cwsl) B THIIA 3arPS3HATENS U IPOCTPAHCTBEHHOTO PaCIpe/ICICHIA 3arpsI3HAIOLINX
pemectB B atMocdepe. [Tpobaempl TpaHCI PAHHYHOIO TIEPEHOCA.

N\Konmermmus ITJIK. I[TJIK BpenHBIX BELIECTB B armocdepe, BoJie BOTOEMOB, CTOYHBIX
BOMAX, TOYBAX, HPOAYKTAX MUTAHHMA. YCTAHOBJIEHHC BJIK. IlpuHuyI noporoBocTd B
OLIEHKE BPEIHOTO AEHCTBHUS XHMHYICCKHX COEMUHEHUM. Y CTaHOBIICHHE HAK. Drambl
[UTHEHHYECKOr0 PErjiaMeHTHPOBAHUS XHMHYECKUX coejMHEH B Bo3ayxe paboueH
sombL. ViccaeiopaHe TOKCHYHOCTH M XapakTepa NeHCTBHS BPEIHBIX BEIIECTB Ha KM~
poTHBIX. IIpuammns! yeragopenus [TJIK XUMHYECKHX COETMHCHMH B aTMOC(EPHOM
Bo3ayxe. OGocuosanue [IIKyp (ITTK MakcuMmanpHO pasobast) Kpurepuu BpeJHOCTH
CHMWYECKHX COCIUHEHHI, TeKaline B OCHOBE UX PErlaMEHTHPOBAHMA B BOAE BOJIOE-
MoB. CannTapHas OlleHKa BOJIbI BOI0EMOB. OCHOBHBIE 10KA3ATEIH, XapaKTepu3yIonme
cTOuHBIe BOJIBI (BHOXUMHYecKoe TNOTpebIeHHe KHCIOpOona (BIIK), XuMHYECKOE T10-
tpebunenne kucnoposa (XIIK).

IlyTH MOCTYIIEHHS XHUMHYECKUX COeJIMHEH i 13 IOUBl B OPraHI3M Jesl0BeKa. JTarbl
pernaMeHTHPOBAHMSI XUMUYECKUX coenuuennii B mouse. ¥Ycranosnenue [IJIK BpenHbix
semects B nouse (ITJIK,). [IpHHIHAIIE HOPMUPOBAHUS BPCIHBIX BCIICCTS B POy KTax
mutanus. [Toxazatens TTK,,. Pacu€THbie METO/BI OTIPE/CICHI BJIK XMMHYIECKHX
coemuHeHHit B pa3nudHbIX 00BekTax. KoppensiHOHHbIC yPABHCHIS.

MonsTue Toxcuunoct. OCHOBHBIE ACIEKTHl TOKCHKOMHAMHUKH: ITOCTYTIICHHE TOKCH-
KAHTOB B JKMBBIC OPTAHM3MBbL, HX TpaHC(HOpPMALUA 1 MEXAHU3MBI neiictBus. DPdexTh
BO3JIEHCTBUA Ha XKHUBOI opraHusm. KonMyecTBEHHBIC XapaKTCPUCTHKH TOKCHKOIMHA-
MUKH; /1032, KpuBBIe "no3a-oddext", mopor BPEAHOTo AeiCTBHS, MOPOr crerupuye-
cKoro jeiicTpus. OEeHKa COCTOSHUS OKpYIKatoIed cpefpl. Kommernmus mpe/iebHo /10~
nyctumoit kornentparuu (IIIK). OKOTOKCHKONOrHIECKOe HOpPMHUpOBaHUe (Ha IpuMe-
pe omnpe/ieNeH s PrI00X 035 HCTBEHHEX T17TK). KoMOHHEPOBAHHOE BO3[ACHCTBHE TOKCH-
«anTOB. MeTo bl HHTErpaibHON OLEHKH BO3/ICHCTBH 3arPASHAIOMX BCIICCTE Ha
OKPYIKAIOIIYIO Cpejly: OMOTeCTHPOBAHICE, GroMHIHKALMA. BHOIOTHYeCKHt MOHUTO-
puHT KaK 3()GEKTHBHEIA METOI KOHTPOIISA COCTOAHMS OKPYKaroILEH Cpe/ibl.

. |Bupl IpOMBILLIEHHBIX OTXOA0B H KiIaccH(pUKAINS COAEPIKAIIUXC B HUX BPEIHBIX
gemects. CTOKH ¢ mojeit u (epM, X COCTaB ¥ IIOCIEACTBHSA MOTAIAHNS B BOJIOEMEL.
BarpsizHenue aTMochepbl JKHBOTHOBOAUCCKIMH (depMaM¥l ¥ TPAHCHIOPTHBIMU BBIXJIO-
naMi (aBTOMOOMJIBHEIA TPaHCIIOPT, PCAKTHBHLIC CAMOJIETBI, KOCMHYECKHE KOpadnu ¢
TBEPIOTOIIHBHBEIMH yckopuTeNsMu). ['opozickiue CTOYHBIC BOJIBI H coJiepyKalmecs B
HUX BelecTsa. VICTOYHUKH BpEIHBIX BEILECTB B OBITY: MPOMBIIUICHHBIE U3ICIIUS, TTH-
[IeBhIE MPOLYKTEI, TUTheBast BOJIA.

MeTo bl iepepaboTKH TBEPABIX OTXO0/I0B. TeEpble OTXOMEI IPOU3BOJICTEA, UX Kilac-
cuduxarus, Ipodiiema HaKOTICHHS. MyCOpOCKUTaHHUE, CTO HEJIOCTaTKH. Bropuunoe
HCIONb30BAHHE OTX0I0B. MeTOoIbI MEXaHHIECKOH nepepaboTKH TBEPABIX OTXOIOB.
Buer oTX010B IPOU3BOJACTBA U MaciuTabs ¥x obpasosanus. Knaccupukaiis oTxo-
0B, AHANIH3 0TX0/I0B.

HBEHTapH3AIHS H TTACTIOPTH3ALHS ITPOMBILITICHHBIX OTXO/IOB, IIPOEKTHI HOPMATHBOB
00pa3oBaHUs OTXOJIOB U JIMMHT Ha UX Pa3MCIICHHE.

[Topsi/10K BO3AEHCTBUS HA OTXO/IBL: c6op, XpaHeHHe, TPAHCIOPTHPOBKA OTXO/I0B; TIOJIH-
TOHEI JTsl TBEPIBIX OTXO/0B; nepepadoTKa 0TXO/I0B; obpareHue ¢ TOKCHYHBIME ITPO-
MBINIJIEHHBIMA OTXOJaMH.

McIob30BaHUE OTXOIOB; HCIIONB30BAHHIE OTXO0B B KAIECTBE BTOPHIHBIX MATEpHa-
JIOB MJIH SHEPTETUYECKHX PECYPCOB; M3BICUCHUC IICHHBIX KOMIIOHEHTOB; IIPUMEPHI I1e-
pepabotku ThO.

. |OcroBHBIE NPUHIUIIBI OpraHu3aniy CJ'IY)I(6BI IKQJIOTHYECKOr0 MOHATOPHHTIA. Mexa-
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HU3M [IPUHATHS PELIEHHH TOCY 1apCTBEHHBIMH IIPUPOIOOXPAHHBIMI OpraHaMy Ha 0C-
HOBAHWH JAHHBIX CJ1Y)KODI SKOJIOTHYECKOr0 MOHHTOPUHTA. KOHLEIIHS OLCHKH BO3-
neiicreus Ha okpysxaroutyio cpexy (OBOC). Posb XMMHKO-3K0JIOTHYECKUX HCC/IE/10-
panuit juis mposenenust nponeaypst OBOC. CoBpeMEHHOE COCTOSHNE MpaKTHYECKOH
peanmzann OBOC: mpobiiemMbl ¥ NEPCHECKTHBEL

10.

[ obaBHBIE H3MEHEHHS B Onochepe U UX CBA3b C XUMHYECKHM 3arpsa3HCHUCM.
CHIDKCHHE Ka4ecTBa IUTheBoil BoEL. [IPHUHHbL U TOCIE/ICTBAS Ae(UIHTa YUCTOH BO-
el Ha TuiaHere. VICTOYHHMKH —3arps3HEHMst [IMTBEBOH BOMIBI W CAHMTAPHO-
FUrHeHTYeCKHe TPeBOBaHMs K ef KauecTBy. Bpe/iHEIe BelecTBa B TUTHEBOH BOC, 00-
HApY>KMBAEMbIE COBPEMEHHBIMH METOIAMH, UX knaccuuranus. Texnomorus nomyye-
Hust TUTHeBOM Boxpl [TyTH pemeHust mpo6aeMsl rIo6anbHOro meduIUTa YHCTOH BOIBL.
3aKuCIIeHHE NPecHBIX BO0EMOB. KucmoToobpasylomue ra3sl, HCTOYHHKH 1 MaciuTadsbl
ux rocTymienus B armochepy. Mexanusmel 00pa3soBaHus KUCIOTHBEIX OCANKOB I HX
BO3JIEICTBIS HA TIPECHBIE BOJOEMBI, MOUBEI, PACTHTEIBHOCTE, HCKYCCTBCHHRIE COOPY-
skeHus, MexaHusMbL 6y(epHoro AefcTBHs mouB K u3MeHeHuio pll. [MocnencTsus 3a-
KHCJIEHUS TPECHBIX BOJOEMOB, IPOGIEMa «KHUCIOTHBIX HOMICH. Mepornpusatus 1o
CHIDKEHHIO BRIGPOCOB CEPHUCTOrO rasa B arMocdepy. CHIDKEHHE KUCIOTHOCTH 0B 1
BOJIOEMOB.

[ToBbIlICHIE PaHALHOHHOTO (hoHA. PajHalmonHbi (OH 3eMIM 1 €T0 COCTABITIIONHE.
VcKkyceTBEHHbBIE MCTOYHHKH PaHalii. PagiouyBCTBUTENBHOCTE JKHBBIX OPrali3MOB,
OTJIENILHEIX €0 OpPraHoB ¥ TKaHeil. bruosnoruueckoe JeHCTBHE pajHaliii, 3aboNeBaHus
¥ ux npodunakTika. OCHOBHBIE BENMYMHBI M CAMHHUIBI HX U3MEPEHH, HCHOJIb3YEMbIC
B paJMOMETPHH. 3aKOHOMEPHOCTH MHUTPALMK PaIMOHYyKIH/IOB B OKpyXarouieit cpene,
MEpPOTIPUATHS 10 CHIDKEHUIO MX IIOCTYIUICHHS B CENILCKOXO03SMCTBEHHY IO IIPOTYKITHIO.
TToBbIIIEHHE YPOBHEH cOMEPIKAHMS TDKENBIX METALIOB. IIoHATHA TOKENOro MeTajia
(TM), MHKpO3JIEMEHTa, HIDKHEH 1 BepXHel [IOPOTOBOHM KOHUEHTPAIMH MUKPOIJIEMCH-
TOB B OpranusMe. buonorudeckas poib MUKPOIJIEMEHTOB, 3a0oJieBaHus IPU UX HEIO-
crarke WIH W30BITKE B opranu3Me. TeXHOTEHHOE pacceMBaHME M KOHICHTPHPOBAHHC
TM, 06pa3oBaHHE TEXHOIEHHEIX TEOXMMUYECKHX aHOMATHH. dopmel HaxoxaeHHs TM
B PasNIMYHBIX CPEIax, 3aKOHOMEPHOCTH BO3MYIIHOH, BOJIHOM, IIOYBEHHOH MUTPaIlHU U
GuoxonmnenTpuposanus. [logemwkHocTs TM B mo4Be, TEOXUMHYICCKUC Oaprepsl. Mexa-
HH3MEI Tokcrueckoro aeiicteus TM u crielmduka HX BBIBEICHHS U3 pa3JIM4HBIX BH/IOB
Oprauu3MoB. MeponpHATHS 110 CHIKEHHIO IOCTY IICHHUST TM B OKpyIKatOLLyIO Cpeay.
Paspymienue 030H0Boro ciost. O30n B npupoze. Konebanus ypoBHs COASPKAHHS 030~
Ha B cTpatocdepe, 030HOBbIE JbIpEL [locaecTBHA paspyIICHU 030HOBOTO CJIOS. Hc-
TOMIEHKE 030HOBOTO CJIOA B PE3YJHTATE aHTPOIIOrEHHOrO BO3NCHCTBHA Ha aTMochepy
Kak TIoBanpHas JKoIoruueckas mpobiaema. O30HOBBIC JBIPHI U TAPHUKOBBIH s exr.
MexaHH3MBI CHHTE3a H pacraja o3oHa B crpaTocgepe. O30HOpaspyIIAIONME BEIIE-
CTBa, UCTOYHUKYA W MAcmTabbl MX HOCTYILIeHHs B atmocdepy. Meponpusarus 1o co-
XpAHEHUIO 030HOBOTO CIIOS.

o6ansHoe noTemienue. Pons arMocdeps! B OIEpKaHuy KiuMara, ['HoTesa «aH-
TPOIIOTEHHOTO TOTEILUICHHs), €& IPeOChUIKH. «[IapHUKOBBIE) rasbl, HCTOYHUKH U
MaciuTabbl UX mocTyIuieHust B arMochepy. MexaHu3M MpOosABJIEHUS MTApHUKOBOTO a¢-
hexra, ero rnobalbHbIE M PErHOHATBHBIE IOCIEACTBUAL. [IpoGneMa «IIOTEPSAHHOTOY
CTOKa yriiepojia ¥ PoJib MEPOBOI'O OKEaHa B €ro KpyroBOPOTE.

[loteps Guonornyeckoro pasHooOpasus. TeMIbl BEIMUpPaHus BUIOB B IIPOLITIOM U B
HAcTOSsIIIee BpeMs. 3arpsi3HeHiIe cpe/ibl 0OUTaHus KaK OJHA U3 IPHIHH BIMHPAHHII
BuzoB. UykepoHsie BenecTsa B buochepe, Ux BKIIOYCHHUE B OMOreOXMMHYECKHE
IIMIUTBL, 0COGEHHOCTH TOBE/IEHHST B HA3eMHBIX H BOJHBIX 9KOCHCTEMaX. OToCpe10BaH-
HOe JieHCTBHE 3arpsi3HUTEIIEH Ha HKHMBBIC OPraHU3MBL

11,

METOAE OUMCTKH Ta30BBIX BEIOpocoB. OTXOAsUME Ta3El, MX KIACCHMUKAIMA. Krac-
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CH(UKAIMSI METONOB H ANIIapaToB JUis 06E3BPEIKHBAHMS TA30BBIX BbIOpOCOB. OCHOB-
HEIE CBOHCTBA MMbUIEH U 3ddexTuBHOCTE UX ynapnuBaaus. OUUCTKA Ta30B OT MBUICH ¢
IOMOINBI (PUIBTPOB M MOKPHIX NBUIEYJIOBHTENCH. METOMB OYHCTKH OTXOISIIHX ra-
30B: abCcOpOLHOHHEIE, a/copOIHOHHEIE, XeMOCOPOLMOHHEIE, KATATUTHYECKHE, TEPMHU-
Jeckre. BricokoTemnepartyproe 06e3BpesxkuBaHUE ra3oB.

MeTozbI 0UMCTKH CTOYHBIX BOJ. BHOXHMHUECKHE METOBI OUHCTKH CTOYHBIX Boa. Op-
FaHIYCCKIE KOMIIOHEHTHI CTOUHEIX BOJI, 3aKOHOMEPHOCTH UX pachaja. Y CTaHOBICHUE
BO3MOXKHOCTH TTOJAa49H CTOYHBIX BOJ HA OMOXUMHYECKHE OYHCTHEIE COOPYIKEHHUS; KITAC-
CU(DHKALMS BOM 110 GHOXUMHYECKOMY TTOKA3ATEINIO. AdpobHBIE 1 aHAZPOOHEIE METOILI
OYHUCTKH CTOYHBIX BOA. O4MCTKA B IPHPOJHBIX YCIOBUSIX M B MCKYCCTBEHHBIX coopy-
KeHusX. Merojip1 06paboTiu ocaakoB. Pekynepanus akTHBHOTO MIIa. Mexanndeckue,
XHUMHYECKHE H DU3UKO-XHUMHYECKHE METO/IBI OUUCTKH CTOYHBIX BOLL. Knaceudukarus
OCHOBHBIX METO/IOB OUHCTKH CTOYHEIX BOJI B 3aBHCHMOCTH OT IIPUPOJIBI 3arPI3HUTE-
nei. CYIHOCTh METOMOB OYHCTKH CTOYHBIX BOJ OT [a30B, MHHEPaAIBHBLIX H OpraHHwde-
CKHX IIPUMECEH, MEIIKO- M TPyOOIUCIIEPCHBIX IIPUMECEH. Hopmuporanue noxasareneit
CTOYHBIX BOJ U TIPOMBIIIUIEHHEIX BLIOPOCOB B aTMOC(epy.

4.5. JIabopaTopHbie 3aHATHSA

No Tema UYac.
1. |YMeHsInenue coepikaHust XI0poGHiIIa B TUCTHIX PACTEHUI — GHOMH THKALIHOH- 2
HBIH TIPU3HAK HEOIArONPUATHEIX YCIoBHH cpenbl. Onpesienenne Xiopodumia ¢o-
TOMETPHYECKHM METOLOM.
2. |Onenka ypoBHS 3arps3HeHHs aTMOC(EPHOTO BO3/yXa 0TpaboTaHHBIMHU ra3aMH aB- 4
TOTPAHCIIOPTA HA y4aCTKEe MarHCTPaIbHOM yuis! (110 konnenTpanuu CO).
3. |Onpenenenye TSHKEIBIX METAUIOB B IPUPOJIHBIX BOAAX U JIOHHBIX OT/I0KEHHIX o
4. |OnpesieNieHe IECTHIIHIOB U HEQTENPOLYKTOB B IOYBE 4
5. |Onpe/ienienre HeOPraHHYECKHX OKCHIOB (a30Ta, Cepbl) B BO3/yX€ HACEJICHHBIX MecT| 4
6. |O4YHCTKA CTOYHBIX BOJ OT OPraHMYECKUX H HEOPraHAUECKUX 3arpsA3HEeHUH 4
7. |Onpenenenne [TAY B upupomHEIX Bojax 4
8. |AHanu3 cocTaBa M pacyeT TBEP/BIX MPOMBIIIICHHBIX 0TX0I0B <
4.6. IlpakTuueckue 3aHITHSI
No Tema Yac.
1 |Ycnosus u dakropel, obeceunBaronme De30macHyI0 JKU3HEEATENBHOCTE YeioBe- | 2

Ka B IIPHPOIHOM cpefie. EcrecTBeHHbIe "InTaTENbHBIE" [IMKIIBI, MEXAHH3MEI CAMO-
PETyJIALMHT, CaMO0YHuINeHHe OHOoChepEL.

2 |KpyroBopoT aroMoB, IIUKJIbI 3JIEMEHTOB U UX compspKeHHe. TeXHOTeHHOe H3MeHe- 2
HHE LUKIIOB 3JIEMEHTOB. TeXHOreHHbIe MOTOKH BelecTsa B 6uocdepe. ITonstue
XHMHYECKOro 3arpsasHenus Ouochepsl. Macmrabbl 1 HOCIENCTBUS 3arPSI3HEHUS
Ouocdepsr.

3 |DopMBI CYIECTBOBAHKS 3arPA3ZHSIONINK BELIECTE B BOIHBIX cpenax. Bosneiictue 2
3arpsA3HAIOINX BEIICCTB Ha BOJHBIE OPraHM3Mbl. BHOAKKyMYJIAIHs 3arpsa3HAIOIINX
BELICCTB M MUIDALUS 10 NHLIEBBIM LIENsIM. ToKCHUYecKoe Bo3aeHCTRIE.
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4 |TTousa kak reoxumuueckas cpeja. O0IIas XapakTepHCTHKA, CXOJCTBO M pa3iHyue ¢ [ 2
IPUPOIHBIME BoiamMHu. [ToHsITHE reoXUMUYecKkoro Oapeepa. THIIBI TEOXHMHYECKUX
DapbepoB B IOYBEHHBIX CPEAax: UX POJIb B MUIpallud U TpaHc(OpMaLMH 3arpsa3Hs-
OINMX BEIECTB B IOYBEHHOM CJIOE.

5 |Knaccudukanus 3arps3HuTenei (o TMHeHHOMY pa3Mepy M JUIMTENLHOCTH BO3[eH- | 2
CTBHA), POJIbL aTMOC(HEPHEIX SIBJIEHHH (TYypOyIEHTHOCTh, HHBEPCHS) U THIIA 3arps3-
HUTENSI IS IPOCTPAHCTBEHHOI0 PACTIPE/IENEH S 3arPA3HAIONIMX BEIIECTB B ATMO-
cepe. [Ipobaemsl TpaHCTPaHUUHOTO NEPEHOCA.

6 |HopMupoBaHHe BpeIHBIX BEIECTB B arMocepe, Boje BOJOEMOB, CTOUHLIX BOJAX, 2
TI0YBaX, IPOAYKTAX MUTAHMUS.

7 |MuBenTapH3aIis | MaclopTU3alys IPOMBILUIEHHEIX OTXOA0B; IIPOEKTH HOPMAaTH- 2
BOB 00pa30BaHHUs OTXOJIOB M JINMHT Ha MX pasMELICHHE.

& |Opranu3zanysa 1 METOIBI 3K0JOTHYECKOr0 MOHHTOPHHI A, 2

9 |I'mobanpHble H3MEHEHHS B OMochepe U UX CBSI3b C XUMHYECKUM 3arpsi3sHEHUEM. 2

10 | Xumuueckue, OHonoruueckue, GU3nvIeckiHe MeTo bl OYMCTKH CTOUHBIX BOJ U IIPO- 2

MBIIUIEHHBIX BEIOPOCORB B aTMochepy

5. O6pazoBaTebHbIE TEXHOJIOIHH

By zaas-
Kyé i Wcmonb3yemble HHTEpaKTHBHBIE 00pa3zoBarenbHble | KoaudecTBo
(L TIP) TEXHOJIOTHH 4acoB
1 JI WMHTepakTHBHEIE JICKIUH 4
JIP ['pynmoBsle guckyccuu, 006Cy)KAeHNUE Pe3yIbTaTOB 6
HCCIICIOBAHMIT
IipP Kondepenmuu 4
2 J WHTepaKTHBHBIE JIEKIHH 4
JIP ['pymnmioBsle juckyccuu, 00CYKIeHHE pe3ynbTaToB 8
HCCIIEJOBAHUMA
HE Kondepeniuu 4
Hmozo: 30

6. OueHovHbBIE CPEACTBA I TEKYINEro KOHTPOJISI yCIEeBAEMOCTH
Cobecenopanue, JOKIAAbI, SK3aMeH.

[TpuMepHBIe TeMBI JIOKJIATIOB

1 Atmocdepa, rugpocdepa, murocdepa - OCHOBHbIE KOMIIOHEHTEI NMPHPONHOM Cpelbl. 3aKOHBI U
MIPUHIUIE (QYHKIIMOHHPOBAHHUs OHOChEPDI.

2 Knumat. CoBpeMeHHBIE KIIMMATHYECKHE MOJIENM - OCHOBA OIEHKH M IIPOrHO3a INI0OaIBHBIX H3-
MEHEHHH COCTOSHHSI OKPYKAIOLIEH Cpebl.

3 OmacHsle IPHPOIHEIE SBICHHUS; TApaMeTPhl OTTACHBIX IPHPOJIHBIX SIBJIEHUH U OIIEHKa PHCKa Upe3-
BBIYAMHEBIX CUTYAIIHH.

4 3arps3HeHHe cpelbl OOMTAHMS YeNoBeKa, MPoOaeMsl KPYIHBIX ropoJoB. Oco3HaHHE III00aIbHBIX
HM3MEHEHHH B 31I0XY HapacTaroIero XMMHYECKOT0 3arpsa3HeHUs OKPYKAOIIEeH cpesl.

5 Konnenmus [T/1K.

6 TnobaneHble n3MeHeHust B OHochepe 1 UX CBSI3b ¢ XMMUYECKUM 3arpsa3HeHHEM.

7 YenoBusa U GakTopel, obecneynBaronide 6€30IacHy0 JKHU3HEJIEATEIbHOCTE YEI0BEKa B IPHPOJI-
Holt cpeme. EcTecTBeHHBIE "mHUTAaTENbHBIE" IIUKIBI, MEXaHU3MBl CaMOPETYJISILIHH, CAMOOUYHUIIEHHE
buocgepsl.

8 Atmocdepa Kak 0OBEKT H3yUCHHST XMMHH OKpyxkatomieii cpensl. CocTaB U CTPyKTypa aTMochepsl.
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postonys aTMocheps, ee GHOTEHHOE MPOMCXOXAEHHE, Bo3aeHCTBHE CONHCYHON pajHallii Ha
atmocdepy.

9 Xumust BepxHUX cioes arMocdepsl. OCHOBHbIE PEAKIIHOHHO-CIIOCOOHBIE YACTHIIBI HOHOC(HEPHI I
crparocdepsl.

BonpocEl K 3aueTy

1 3alUTHBIE MEXaHH3MBI IPHPOAHOH cpe/ibl H (PAKTOPEI, 0OeCIIeunBaIoNIHe €€ yCTOHYMBOCTE. Jlu-
HAMHYECKOE pPaBHOBECHE B IIPHPOJIHOMN CpeJie.

2 Vuenne B.W. Bepuasckoro o 6uocdepe. OcHoBHbIe cBoiicTBa Guochepr:. I'eonoruueckuit i 6uo-
rEOXUMHYECKHHl KPYTrOBOPOTEL BHOreoXuMHUYECKHE IHKIIBI HAHOOTEe JKU3HEHHO BaXKHBIK OHOTeH-
HEBIX BEIIECTB.

3 TexHOTeHHBIE IOTOKH BelecTBa B 6Hocdepe. XumMuueckoe 3arpszHenne Guochepsl.

4 DKoIOrUYecKHe IPOOIEMbl U 3HEPreTHKa, H3bICKaHHE KOJIOTHICCKU YHCTBIX BUIOB TOILIMBA.

5 VHMKaIbHBIE CBOHCTBA BOJBL. XHUMHYECKHH COCTAB MPHPOIHEIX BoJ. OCHOBHBIC BHIBI NMPUPOJI-
HEIX BOJ M 0COOEHHOCTH HX COCTaBa.

6 XapakTepUCTHKHA OCHOBHEIX KJIACCOB 3arpsA3HAIOMUX BellecTs. OCHOBHEIC HCTOYHUKH MTOCTYILIE-
HUYS 3aCPA3HSIONIMX BEIECTB B BOJAHYIO Cpey.

7 OCHOBHBIE MPOLECCH MATPAIMH U TpaHC()OPMAIHK 3arps3HSIOMIKX BEIIECTB B IPHPOJHBIX BO-
nax.  OcofeHHOCTH  TPOLIECCOB ~ MHUIPAUMH  JUIsl  DasHBIX  KIAcCOB  COEJMHCHMH.
@opMBbI CYIIECTBOBAHHS 3aTPSI3HAIOIINX BEIECTB B BOAHBIX CpeJiax.

9 BoszeiicTBHE 3arps3HSIONINX BELIECTB HA BOAHLIC OPraHM3Mbl. BHOAKKYMYJIAIHS 3arpA3HAIOIIHX
BEIIECTB M MUIPAIHS 110 MULIEBEIM LEensaM. ToKCHYeCKoe BO3ACHCTBHE,

10 TTpoucxosxaenue, cocTaB U (yHKIHH MouBLl. OCHOBHEBIE THIIEI OYB.

11 CpoiicTBa IIOYB.

12 AHTpOIOreHHOE BO3JCHCTBHE HA MOYBY, CBI3AHIOE C TOMYUYEHHEM IIPO/IyKTOB IuTaHus. [Ipn-
MEHEHUE YIOOpeHHH ISt TIOJIepIKaHys II0A0PO/HS IOYB.

13 OCHOBHEIE THIIEI MUHEPAIBHBIX H OPTaHAYECKHX yI00peHui.

14 TIpuMenenue XUMUYECKHX CPEJCTB 3AIMUTHI pacTeHuil B 60pb0e 3a MOBBIIEHHE YPOKAHHOCTH.
KraccuuKamnns MeCTHIMIOB, SKOJIOTHYECKHE OCIE/ICTBHS UX MCIIONB30BaHHsl B CEIBCKOM XO035H-
CTBE.

15 Tlouypa Kax reoxumuyeckas cpena. Obas XapakTePUCTHKA, CXOACTBO U Pa3jiMyHe C IIPHPOJHBI-
mu Bojami. [lonsTue reoxumuueckoro dapbepa.

16 3arpsisenue mouB. OCHOBHBIE KJIACCH! BELIECTB, 3arPA3HSIOUIMX TOYBEHHEIH criod. CriocoOs!
PEKYJIBTUBALMHU I10YB.

17 OcHOBHBIE KJIACChI BEIIECTB, 3aTrPA3HAIOMX atMochepy.

18 Xumus tponocdepsl. INazodasusie peaxuuu B Tponochepe. [IpodreMsr TpaHCrpaHUYHOTO TEpe-
HOCA.

Bompockl K 9K3aMeHY

1 Konnenmus IIIK. TTJIK BpeaubIX BEmecTs B arMochepe, BOAE BOLOEMOB, CTOMHBIX BOIAX, I0Y-
Bax, npoaykrax mutanus. Ycranosiaenne BJIK u IIJIK. Vcenemosanne TOKCHYHOCTH M XapaKTepa
JeHCTBHS BPE/IHBIX BELIECTB HA KHBOTHEIX.

2 KpuTepuu BpeJHOCTH XFMHYECKHX COE/IMHEHMI, JIeKalnue B OCHOBE MX PErJIaMEHTHPOBaHUS B
BOJIE BOJIOEMOB.

3 CanuTapHas OlleHKa BOJBI BOZ0EMOB. OCHOBHBIE II0KA3ATEIH, XapaKTEPH3YOIIHE CTOYHEIC BOJIBI
(6uoxumuueckoe motpebienue kucnopoga (BIIK), xumudeckoe norpebnenue xucinoposa (XIIK).

4 TlyTH MOCTYIJIEHHSl XMMHYECKUX COCTMHEHHH W3 ITOYBHI B OPraHM3M YEIOBEKa. ODTalbl peria-
MEHTHPOBAHUS XUMHYECKUX coe/iiHeHHit B mouse. Y cranopnenue [1JIK BpeHEIX BEINECTB B MOYBE
(IT1Kq).

5 IIpUHIUTIE] HOPMUPOBAHMS BPETHBIX BEIECTB B IpoayKTax muTanus. [Toxasatens IIJTK .

6 Pacuérable MeTOMBI ompeseneHna BJIK XHMUYECKHX COeJUHEHHH B pa3iuyHEIX 00neKkTax. Kop-
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pENSILHOHHEIE YPABHEHUSI.

7 Iloustue TokcuyHOCTH. OCHOBHBIC ACMEKTHl TOKCHKOJAMHAMMKHM: IOCTYIIICHHE TOKCHKAHTOB B
YKMBEIE OPraHU3MBI, UX TpaHC(OpMaLUsa H MEXaHU3MBI IEHCTBHUS.

8 OmeHKa cocTosHUS OKpyskatomiei cpenpl. KoHnmenuus mpeepHo JOMYyCTHMON KOHIEHTPAIHH
(ITJJK). DKOTOKCHKOJIOTMYECKOe HOPMUPOBaHHE (Ha IPUMEpE ONpe/ie/eHus PEIO0X03SHCTBEHHBIX
IIK).

9 KomGunupoBanHOe BO3/IeiiCTBHE TOKCHKAHTOB. MeTo il HHTErPATILHOM OIICHKH BO3/IEHCTBHS 3a-
FPSI3HSIOIIMX BELIECTB Ha OKPYIKAIOIIYIO cpefy. BHONOrnyecKiit MOHHTOPHHT KaK 3({eKTHBHbI
METO]T KOHTPOJIsI COCTOSIHUS OKPYIKAIOIIEN CPEJIBL.

10 Buibl IPOMBILIICHHBIX OTXOA0B U KJIacCH(HKAIMs COAEPIKAIIUXCS B HUX BPE/IHBIX BELICCTB.

11 Topojickue CTOYHBIC BOABI H COAEPKAIMECS B HUX BeIIeCTBa. VICTOYHUKH BPE/THBIX BEIIECTB B
OBITY: IPOMBIIIUICHHBIC U3EIH, MHIIEBBIE IPOYKTHI, IIUTHEBAsA BOJIA.

12 MeTob! 1epepaboTKy TBEPABIX 0TX0A0B. TBEP/BIE OTXO/BI IPOU3BOJCTBA, UX KIaccupuKanus,
npobJieMa HaKorIeHHs. BropHuHoe HCIO0Ib30BaHHE OTXO0JI0B.

13 Buzbl 0TX0/10B IPOU3BOACTBA 1 MaciTabbl ux oOpaszoBanus. Kiaccudukarus oTXo108. AHamn3
OTXOJIOB.

14 ViHBeHTapH3allks ¥ NTACTIOPTH3ALMs IPOMBIIIICHHBIX OTXOIO0B; IPOEKTHI HOPMATHBOB 00paszo-
BaHYS OTXO/IOB U IUMUT Ha UX Pa3MEIIEHHE.

15 TMopsimok Bo3neHCTBHS Ha OTXOBI: ¢O0p, XpaHEeHHe, TPAHCIIOPTHPOBKA OTXO0B; MOJIMTOHBI JUIs
TBEPJIBIX OTXOJIOB; IlepepaboTKa 0TX0N0B; 00PAIEHHE ¢ TOKCHYHBIMHI MPOMBIIIIEHHBIMH OTX0/J[a-
MH.

16 CHmiKeHHe KayecTBa NMUTHEBOW BOABI. MICTOYHHMKHM 3arps3HEHHs NMUTHLEBOH BOJLI H CAHHTAPHO-
rHTHEHHYecKHe TpeboBaHHs K e€ kadecTBy. BpeqHbie BellecTBa B MUTHEBOH BOJE, 0OHApyKUBac-
MBI€ COBPEMEHHBEIMH METOJaMH, X I(.T[aCCHCpHI{aLIHH.

17 TexHonorust noyiy4eHus MUTHEBOH BOAGL IlyTw penrenust npoGiemMsl riobansnoro Aeduuura
YUCTOH BOJEL.

18 3axucnenue mpecHLIX BoJ0&EMOB. Kuciaoroobpasyromue ra3pl, MICTOYHUKE U MaciTadsl HX I0-
crymienust B arMocepy. MexaHu3Mbl 00pa30BaHMs KHCIOTHBIX OCAIKOB M MX BO3ICHCTBHS Ha
IIPECHBIE BOJOEMEI, ITOYBHI, PACTUTENBHOCTD, HCKYCCTBEHHBIE COOPYKEHHS.

19 Mexauusmel OygepHoro geicTBus mous K uzmeneHuio pH. IlocnencTsus 3akuciieHus NPECHbIX
BOJIOEMOB, NPOOJIEMa «KHCIOTHBIX A0XKIei». MepOolpHsaTHs 110 CHIKEHHIO BEIOPOCOB CEPHHCTOTO
raza B armocgepy. CHIKeHHE KHCIOTHOCTH IIOYB H BOJIOEMOB.

20 TMoesimenue paguanuontoro dona. PaguannoHneni ¢hon 3eman H ero cocrapnsromue. Mekyc-
CTBEHHBIE HCTOYHMKHA paguanuu. bruomornueckoe [eiiCTBHe paJHaliy, 3a00eBaHus U HX Ipodu-
JIAKTHKA.

21 OcHOBHBIE BEJTMYMHEI H SIHHUIBI HX H3MEPEHUs, HCIIOIb3YEMBIE B PAJIMOMETPHH. 3aKOHOMEP-
HOCTH MHTPAIU PAJIMOHYKIIH/IOB B OKPY’KAIOMEH cpeze, MEPONIPUATHS 10 CHMIKEHUIO HX MOCTYII-
JICHHs B CENBCKOX035HCTBEHHYHO IPOTYKITHIO.

22 IloBHIIEHHE YPOBHEH cofepaHus TOKENbIX MetayuioB. llonatus Tsoxénoro meramia (TM),
MHKPO3JIEeMEHTAa, HIKHEl 1 BepXxHeil MoporoBoi KOHIIEHTPAL[HH MHKPO2JIEMEHTOB B OpraHu3Me.

23 Buosornueckasi pojib MEKPOJIEMEHTOB, 3a00JIeBaHUs [IPH UX HEJOCTATKE WM U30BITKE B Opra-
HHI3ME.

24 TexHorennoe pacceHBaHHE M KOHIEHTpHpoBaHue TM, obpazoBaHue TEXHOTCHHBIX TCOXMMHYE-
CKHUX aHOMaJIHH.

25 ®opmer Haxoxaenuss TM B pa3nuUHBIX cpefax, 3aKOHOMEPHOCTH BO3YIIHOMN, BOJIHOMN, II0YBCH-
HOI Murpanuu u GuoxonierTpuposanus. [logsmwxnocts TM B ouBe, reoXUMUYECKUE Dapbephl.

26 MexaHu3Mbl TOKCHUYECKOro medcrBuss TM W crienuduia UX BBIBEJCHUS U3 pPa3JIMUHBIX BHUIOB
Opranu3MoB. MeponpHATHs 10 CHIIKEHHUIO MOCTYIUIEHHSI TM B OKPY KaroIyto cpesy.

27 Paspyenue o3oH0Boro ciost. O3on B npupose. Konebanus ypoBHs copep:kaHus 030Ha B CTpa-
Tocepe, 030HOBEIE ABIPEL. [ocnencTBus pazpylieHusl 030HOBOTO CIIOS.

28 O30HOBBIE JBIPBI U TAPHUKOBBIN 3 dext. MexaHu3Mbl CHHTE3a U pacliajia 030Ha B cTpaTocdepe.
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O30HOpa3pyIIAIOIME BELECTBA, HCTOYHMKH M MacluTabbl X MOCTYIUICHHMS B atMochepy. Mepo-
TIPUSITHSL IO COXPAaHEHHIO 030HOBOTO CIIOSL.

29 To6anbHOE moTeruienye. Poib atMochepsl B NOAAEPKaHNK KIuMaTa. ['HoTes3a «aHTPOMOTeH-
HOTO TIOTEIIEHHSY, €8 IPeANmOChUIKH. «[IapHUKOBBIE) ra3bl, MCTOYHUKH ¥ MacIITaObl UX TIOCTYII-
nerust B atMocdepy. [IpoGiiema «IIOTepsHHOro» CTOKA YIjiepoJa B pojib MHPOBOIO OKCaHa B €ro
KpPYrOBOPOTE.

30 IoTeps Guosormaeckoro pasHoobpasus. TyskepoiHble BEIIECTRA B ouochepe, UX BKIIOUYEHHE B
GHOTECOXUMUUECKHE IIHKITBI, OCOBEHHOCTH MOBEICHUS B HA3EMHBIX M BOJNHEIX 3KocucTeMax. Orno-
CpeoBaHHOE ICHCTBHE 3arps3HUTeNei Ha )XUBLIE OPraHU3MBbL.

31 MeTo/ibl OUMCTKH Ta30BBIX BEIOPOcOoB. OTXOMsIME ra3bl, HX KIaccHpUKALHsL. Knaccudukarus
METOJIOB M AlIAPATOB T 06e3BPE)KHBAHMS Ta30BBIX BEIOPOCOB.

32 OCHOBHBIE CBOMCTBA MbUIeH 1 3(h(eKTHBHOCT, MX yiaBauBaus, OUUCTKa ra3oB OT MBUICH ¢
MOMOIIBIO (PUITBTPOB M MOKPHIX HbUIEYIOBHTENEH. METOABI OUMCTKH OTXO/SIIHX ra30B.

33 MeTo/abl OYMCTKM CTOYHBIX BOJ, Kiaccu(HUKanus B 3aBUCAMOCTH OT IPHPOJIbI 3arpsi3HATENCH.
34 BHOXMMHYECKHE METOBl OUMCTKH CTOYHBIX BOJ. OpraHH4ecKre KOMIIOHEHThI CTOYHBIX BOJ, 3a-
KOHOMEPHOCTH HX pacmajia, KiacCHduKanus BOI 10 OHOXHMHYECKOMY IOKa3aTelio. Ounctka B
IPUPOIHBIX YCIOBUAX H B UCKYCCTBEHHBIX COOPYKCHHUAX.

34 Metonst 06paboTku ocankos. Pexynepaliys akTHBHOTO HIa.

35 CyIHOCTb METOJIOB OYMCTKM CTOUHBIX BOJ OT ra30B, MHHEPAJIbHBIX W OPraHHueCKHX IpuUMeceii,
MEJKO- H TPYOOIUCIIEPCHBIX IPUMECEH.

36 HopmupoBanue mokasarelieif CTOYHBIX BOJI X IPOMBIILICHHEIX BEIOPOCOB B atMocdepy.

®TBOY BO «Kybanckuil rocyHmBepcuTeT
Kadenpa anaauTH4ecKoil XuMuI
Hanpagnenue noarorosky acrupantos — 06.06.01 buonoruyeckue HayKu
Tpoduns moarorosku 03.02.08 Dxomnorus (XMMHUYECKHE HAYKH)
Nuenumimna «O6uue BoNpochl XHMUYECKOH K00 HIDY

BUJIET Ne 1

1 Pacuérnple MeToap! onpeaenerus BJIK xuMuuecKkux COCIHHEHUH B Pa3IHIHBIX obwekrax. Kop-
PENAIMOHHbIE YPABHEHHUS.

2 IMoTeps Guosornyeckoro pasHoobdpasus. UyxepoaHbIe BEIECTBA B 6rocdepe, UX BKIIOYEHHE B
OHOTreOXUMHUYECKHE 1IHKIIbI, 0CODEHHOCTH IMOBEJCHUS B HA3EMHBIX H BOJIHBIX DKOCHCTEMAX..

3agB. kadenpoit
JI-p XHM. HayK, mpodeccop 3.A. Temeppaiies

7. VyeOHO-MeToAMUecKoe obecreyeHue JUCITHIIIMHbI
7.1. OcHoBHas JUTEpPATYpa
7.1.1. leyaTHble H3AAHUA OCHOBHOI THTEPATYPbI:

1. JI. K. CamoBuukosa, JI. C. Opnos, Y. H. JlozaHoBcKas. DKOIOTHS M OXpaHa OKPYKatoIeH
CpEZiBl IPH XMMHYECKOM 3arpsi3HCHHH : yyeOHoe nocobue Jyis CTyICHTOB / - U3n. 3-e, mepepad. -
M.: Bricias mxouna, 2006. - 334 c.

2. B.B. IIpoxopos. Dxonorus denopeka: y4eOHUK JUIS CTYASHTOB By30B /- 4-e u3n1., cTED. -

M.: Axagemus, 2008. - 319 c.
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3. B. 1. Kopo6xun, JI. B. Ilepenenbckuii. DKoIorHs H 0XpaHa OKpyskarowel cpesibl /-
Mocksa: KHOPYC, 2013. - 329 ¢,

4. lx. E. Jhxupapa. OCHOBBI XUMHH OKpyKarowiel cpensl / mep. ¢ anrit. B. W. Ioprukosa
non pex. B. A. Usanoga. - M. : DUSMATIIMT , 2008. - 640 c.

5. T. A. Tpudonosa, H. B. Cenupanosa, H. B. Mumenko. ITpuiiagnas sxonorus /3-e usj. -
M.: Axagemuueckuit [Tpoekr : 'ayneamyc, 2007. - 382 c.

6. B. B. Imutpues, A. WU. XKupos, A. H. Jlacroukun. [Tpuxnannas sxonorus / M.: Axaje-
mus, 2008. - 600 c.
7.1.2. DiieKTPpOHHBbIC H3AAHMSI OCHOBHOMH JIMTEPATYpbI:

1. Oxonenosa A. A., XKenro6proxos B. @., Eroposa I'. C. DKo10r14yeckoe N0YBOBEICHUE:

yuebHoe nocobue/ M3aTenscTBo: Bonrorpaackuii rocy1apcTBEHHbIH TEXHUYECKHH YHHBEPCUTET.

2014

2.3aines B.A.Ilpomeimniensas sxomnorus/ M3narenscrso «JIanby.

3.06mas 1 npuknaanaas sxonorus /Msnarenscrso «Jlanby.

4. Anues P.A., Aspamenxo A.A., basunesa E.J[. OcHOBEI 00111elt 5KONOTUH U MEXKYHAPOJI-
HOH sxonoruyeckoil momutuky /Msnatensctio «Jlaney.

7.2. lonosHUTEJIBHAS JIHTEPATYPA
7.2.1 IleuaTHBIC H3AAHMUS JONOJIHUTEILHOM JIHTEPATYPbI:

l.IIpuxnaguoii  XUMHYeCKHH  aHamu3: IIpakTHYecKoe  PyKOBOJACTBO/  IOA  PEal.
T.H.Illexopuoroii, O.A. IlInuryna. M3n-so MockoBekoro rocysusepeutera. 2010,

2. AHanuruyeckas XUMUsL: y4eOHHK [UIs CTYJIeHTOB By30B : B 3 T. /mox pen. JI. H. Mocksuna.
[W. T". 3enxesuu u ap.]. - M. : Akanemus, 2008. - 300 c.

3. M. Orro. CoBpeMeHHBIE METO/(bI aHATUTHUECKOH xuMuu. M. Mup. 2008. 544 c.
Bornanosckuii I'.A. Xumuueckas sxonorus / - M. : U3n-Bo yH-Ta, 1994. - 237¢.

4, J1.C. Opnos, JI. K. Canosunkosa, 1. H. JlozanoBckas. Dxosiorus 4 oxpana duocdepst
IIPH XMMHYECKOM 3arps3uenn / - 2-¢ u3l., nepepad.u jom. - M. : Beicmas mxoua, 2002. - 334c.

5. B. B. Craxkun DKOJIOTHS B OXpaHa MPUPOJIbL: CIIOBAapb-CIIPaBOYHHK /mox ped. A. JI. SIn-
muHa. - M.: Akagemus, 2000. - 384 c.

6. MOHHTOPHHT OpPraHHYECKUX 3arps3HeHHH NpupoHoi cpeabl: 500 METOMK: TPAKTHYCCKOE
pykoBozctso / Jlpyros, IOpuit Crenanosuy, A. A. Ponun; 10. C. [lpyros, A. A. Ponus. - 2-e w3,
nor. u nepepab. - M.: BUHOM. JlaGopatopus 3Hanuit, 2009. - 893 c.

7. DKONOrHYECKHE aHAIM3bl IPH pa3jinBaX HeTH M HEPTENpPOJYKTOB: IPAKTHUYECKOE PYKO-
BozctBo / Jlpyros, Opuit Cremanosuy, A. A. Poaun; 0. C. llpyros, A. A. Popun. - 2-¢ u3j., nepe-
pa6. u mom. - M.: BUHOM. JlaGopatopus 3nanui, 2009. - 270 c.
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7.2.2 DnekTpoHHbIe H3AAHNS AOMOJHHUTEILHON TUTEPATYPLI:

1. Oxonenosa A. A. Dxosorus mo4e 1 Jauamadros. YueOHoe Tocobue Juls CTYICHTOB TEX-
HUYeckux By30B/ M3narenscTBo: Bonrorpanckuii rocy1apCTBEHHBIA TEXHUYECKUH YHHBEPCH-
ter.2014

2.Byitmosa C.A., Lapes 10.B., Ko6enera H.A.JlabopaTopHElil npakTHKyM 1o kypey «lIpo-
MBbILIeHHAs oKonorusy /M3narenseTBo «Jlauby.

4 Haymoga JL.T'., Mupkun B.M.Kpatkuii clioBaps MOHATHH U TEPMUHOB COBPEMEHHOH 3KO0-
norun/M3natensctBo «JIaupy.

5.CripaBOUHHK HHYKEHEPA 110 OXpaHe OKpy:Karomieit cpenpl. (Oxonora) /M3naTenscTBo

«JlaHbY.

7.3. IlepevyeHb OCHOBHBIX HOPMATHBHBIX JOKYMEHTOR

1. 3axon Poccuiickoit @enepanuu «O6 oxpare oxpyxatouteit cpenp» N 7-®3 ot 10.01.2002 r.
(B pem. ot 05.02.2007 1.);

2. Bopusiii kogexe Poccuiickoit deneparn Ne 74 @3 ot 03.06.2006

3. TNonoxenue 06 OllEHKE BO3ACHCTBHS HaMedaeMOl X03SHCTBEHHOH W MHOH JEATEIBHOCTH HaA
OKpyKaromyio cpexy B Poccuiickoit ®eneparuu (yrB. IIpukazom FKD Ne 372 ot 16 mas 2000 r.);

4, TOCT 17.1.1.01-77 Oxpana npupossl. lujpocdepa. Mcnons3oranue n oxpana Boa. OCHOB-
HbIC TEPMHUHBI 1 TIOHSTHS.

5.TOCT 17.1.1.02-77 Oxpana npuponsl. I'nipochepa. Kiaccudukanus BOIHEIX 00BEKTOB.

6. T'OCT 17.1.3.07-82 Oxpauna npupojsl. I'uapocdepa. IIpaBuna KoHTpOJIs Ka4ecTBa BOJBI BO-
J0EMOB U BOJIOTOKOB.

7. TOCT 17.1.3.08-82 Oxpana npuponsl. ['napocdepa. IIpaBuio KoHTposIs KayecTBa MOPCKUX
BOJI.

8. T'OCT 17.1.5.04-81 Oxpana npupoasl, ['mapocdepa. IIpubopel W ycrpoicrBa UL
otbopa, mepBHYHOH 0O0paboTKM M XpaHEHHd npo6  mpupojHONH  Bojel.  Obmue
TeXHHYeCKHe TpeOoBaHus.

9. TOCT 17.1.5.01-80 Oxpana npupomsl. I'mapoctepa. Ob6mpe TpeboBaHHsS K 0TOOpY
1po0 JIOHHBIX OTIIOKEHUH BOJHBIX 00BEKTOB AJIS aHAIM3a HA 3arPA3HCHHOCTD.

10. Metoauueckue ykaszamus Ne 40 1o opraHu3aniy cUCTeMbl HaOMIONEHUH 1 KOHTPOJIA 34 3a-
rpsI3HEHHEM MOpeil U YCTHEB pEK.

7.3. llepuoanyecKue M3AAHMUS
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1. BesonacHocTh B TEXHOChEPE

2.be3onacHoCTh JKM3HEACATENLHOCTH

3. buonorus BHYTPEHHHX BOJ

4, Buonorust Mopsl

5. BonHele pecypcsl

6. ['eoskomnorus

7. KypHayl aHAUIMTHYECKOH XUMHH

8. BamuTa oKpy KaroIiel cpejibl B He()Tera3oBoM KOMILIEKCE

9. Usgectus BY30B CeBepo-Kaskazckoro peruona. Cepusi: EcrecTBennnie HayKu

10 Mzsectus BY3os. Cepust: Xumust # XUMHUYECKas TEXHOJIOT U

11. 3aBoackas maboparopus. JIuarHoCcTHKA MaTEPHAJIOB

12. OxeaHomnorus

13. Poccuiickuii XUMHUYECKHH 3Ky pHAI

14. CubupcKkui 3KOIOrHYECKHH XKy pHAI

15. DKxoNOrHYecKrue CUCTEMBI K IPUOOPEI

16. DxonmoruyecKuii BECTHUK Hay4YHbIX IIeHTpoB YOC

17. Dxonorus
7.4. MuTepHeT-pecypenl

1. Ilopran «Aunanutuueckas xumus B Poccuu» http://www.wssanalytchem.org
2. TTopTayl XAMHKOB-aHATUTHKOB: aHATATHYESCKAs XUMUSI M METPOJIOrus www.anchem.ru

Poccuiickoe xemoMeTpruueckoe obmectso http:/res.chph.ras.ru

3. WWW.SCOpus.com,

4. www.scirus.com

5. MenepaibHOEC AreHTCTBO IO TEXHHYECKOMY PETYJIMPOBAHHIO M METPOJIOIHH, WWW.gost.ru;
0a3za HOPMATHBHEIX 1OKYMEHTOB;

6. BHUMKH, caiit: www.standards.ru; 6aza AUC]] «'ocyaapcTBEHHBIH peecTp THIIOB CPENICTR

H3MEpPEHUH, JOMYIEHHBIX K 00paleHuto B PO»;
7. www. 1gost.ru; 6aza METOJMK BBITIOJIHEHH S H3MEPEHUH
7.5. MeTopu4ecKue YKA3aHHA H MATePHAJIbI 10 BHIaM 3aHATHI
MeToanueckne peKOMeHJAIMH ACITHPAHTAM M0 OPTraHH3ALMM H3YYeHH AHCHHIUIHHDI
VenemHoe 0cBOeHHE JUCIIMIIIIMHBI IPEINoNIaraeT akTUBHOE, TBOPUECKOE yJacTHE aclupaH-
TOB MyTEM [UTAHOMEPHOH, ITOBCEANEBHON pabOTEL.
O6mue pexomMenaanuu

V3ydyenne MUCHMIUIMHBI CllelyeT HauMHaTh ¢ nmpopaboTku paboueil mporpammel, ocodoe
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BHEMAHHE, y/IeJIss eJIsIM U 3a]jauaM, CTPYKTYpe | COICPIKAHUIO Kypea.

PaGora ¢ KOHCIEKTOM JEKUUA

[IpocMOTPHUTE KOHCIIEKT Cpa3sy TOCIe 3aHsTHil, OTMETLTE MaTepHall KOHCIEKTa JIeKIUH, KO-
TOpHIil BHI3EIBAET 3aTPyIHEHUs IS TOHMMaH s, [lonbiraiitech HaAlTH OTBETHI HA 3aTPYAHHTE/IBHBIC
BOIIPOCHI, HCIOTE3Ys PEKOMEHIyeMyIo JuTeparypy. Ecim caMOCTOSTEIEHO He y/aJIoch paszobpark-
cs B MaTepuaie, chopMyupyiiTe BOIPOCH U 00paTHTECh 32 MOMOIIBIO K NPEIO/IABATENo Ha KOH-
CynbTalH WK OJiKaiieit TeKuH.

PeryisipHO OTBOJUTE BpPeMsi NS MOBTOPCHHS NPOHIEHHOTO MaTepualia, MPOBEpsl CBOH
3HAHMSA, YMEHHUS 1 HABBIKH 110 KOHTPOJIBHBIM BOIIPOCAM.

BrinoJiHeHHE 1a00paTOPHBIX padoT

Ha 3aHsTHE IOJIyUATE Y TPETOaBaTelisl FpaduK BEITONHEHHS Ta00PaTOPHBIX pabot. Ob3a-
BEIATECH BCEM HEOOXOAUMBIM METOJHYECKHM 00eCIICUCHHEM.

[lepes moceleHreM JIabopaToOpHH U3YIHTe TEOPHIO BOIPOCA, MPEANOIAracMoro K HCCIe/0-
BAHMIO, O3HAKOMETECH C PYKOBOJCTBOM IO COOTBETCTBYIOMIEH paboTe M MOATOTOBBTE IPOTOKON
npoBejieHnst paboThl, B KOTOPHIN 3aHECHTE!

— wuazBaHue PabOoTEH,

. 3ArOTOBKHM TAGJIAII JJIsl 3AIIOHEHHSI SKCIIEPUMEHTAIBHBIMH JTAHHBIME HAOJIOICHHH;

— ypaBHEHWs XMMHHYECKHX PEaKlui MpeBpamieHni, KOTOphie OyIyT OCYLICCTBICHbI IPH

BBIIIOJIHCHHH SKCIIEPUMEHTA,

— pacueTHble (POPMYJIBL

OdopmIIeHHEe OTYETOB JOJDKHO IPOBOJHTHCS MOCIE OKOHIAHHS paboTsl B TabopaTopu.

JUIs DOJITOTOBKH K 3alMTE OTYETa CJIEAYET [POAHANM3HPOBATH OKCIEPHMCHTANLHBIE Pe-
3yNBTAaThl, COMOCTABUTH MX C H3BECTHBIMA TCOPETHYECCKHMH HOJNOKCHHUSIMH WM CHPABOMHLIMU
JAHHBIMH, 060GIIATE PE3yIETATEL HCCIIEI0BaHMIT B BHJIE BRIBOJIOB 110 paboTe, NOATOTOBUTE OTBETHI
Ha BOIIPOCHI, IPUBOIUMBIE B METOJINYECKIX YKa3aHHAX K BBRINOIHCHHIO 1abopaTOpHEIX padoT.

MeTtoaHuecKne peKOMEHIANH NPenoJaBaTessiv Mo MeTOAHKE NPOBEACHHS 0CHOBHBIX
BHIOB Y4eOHBIX 3aHATHI
Jlexnun

Memodurxa ymeHus 1eKyu

JIeKIMH ABJISFOTCS. OJIHAM M3 OCHOBHBIX METOJIOB 00YYCHHS MO JIMCUHUIIIHHE U JIOJDKHBI pe-
IIaTh CIEAYIOLIHE 3aJIa9Hh:

— W3I0KATH BXKHEHIIHH MaTepyuasl IpOrpaMMBl Kypca, OCBELIAIOIIIH OCHOBHBIE MOMEHTBI;

— pa3sBUTh y ACTIHPAHTOB MOTPEOHOCTH K CAMOCTOSITEILHOM paboTe HaJ y4eOHOH 1 HAYIHOH
JUTEPATYPOH.

['mapHoi 3amadeit KXo JICKIIHH ABJIAETCSI PacKpPBITHE CYIITHOCTH TEMbI M aHAJIH3 €c riaB-
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HBIX [OJI0JKeHUit. PeKOMeH/IyeTcs Ha 11epBoii JIEKIMK JOBECTH /10 BHUMaHUs ACIIHPAHTOB CTPYKTY=
py Kypca ¥ ero pasjielibl, a B JaJbHEeHIIeM yKasblBaTh HAYANO KKAOT0 pasiena, CyTh 1 ero salatn,
4, 3aKOHYHB M3JI0KEHHE, IOABOUTh UTOT 110 3TOMY paszieny, YyTOOEL CBS3aTh €T0 CO CIEHAYIOITHM.

Cooepoicarue nexkyui

CojepskaHue JIEKIHH onpenenseTcst pabouei nporpamMmoit kypea. KpaiiHe XelaTelbHO,
4TOGBI Kajk/aas JEKIHs OXBATHIBAJA M MCUYCPIBIBAIA OIIPEJENEHHYIO TeMy Kypca U HpPEeICTaBIia
co6oif TOrHuecKy 3aKoHUeHHy0 paGoty. Jlyulne COKpaTuTh TeMY, HO HE JOTMyCcKaTh IepephiBa ec B
TAKOM MECTe, KOTJIa OCHOBHAS M€ €lIe MOJTHOCTBIO HE PACKPLITA.

JlabopaTopHbIe 3aHATUS

Memoduxa nposedenus 1abopamopHblx 3aHsmuil

IensMu TTpOBe/IeH s TaG0PATOPHEIX pAdOT SIBILAIOTCA:

—yCTAaHOBJICHUE CBsi3eil TEOPHH C MPAKTHKOH B GopMe IKCIIEPHMEHTATEHOTO TIOATBEPI/IC:
HHSA IIOJIOKEHU I TEOPHH;

—0byueHHe acIIUPaHTOB YMEHHUIO aHAIM3HPOBATE MOy IEHHbIC PE3YIbTATRL,

—KOHTPOJIb CAMOCTOSTENIBHOM paboTEI ACIIHPAHTOB II0 OCBOCHHIO Kypea;

—oby4eHue HaBbIKaM IPO(ECCHOHANBHON JAEATEIEHOCTH

[lenm 1aGopaToOpPHOro MPAKTAKYMA JOCTHTAIOTCS HAMIYIInM 00pa3oM B TOM CIIyyae, eciii
BLINIOJIHCHHIO SKCIIEPUMEHTA TIPE/IIIECTBYET ONpeeieHHas MOAr0TOBUTCIIbHAs BHEAY INTOPHAN pa-
Gora. ITosToMy mpernojaBaTeb 00A3aH JOBECTH IO BCEX aCTUPAHTOB rpauk BHINOJIHEHHU labopa-
TOPHBIX PaboT ¢ TeM, YTOOBI OHH MOTIIH 3aHMMATBCS IleJICHATIPABJIEHHO} JOMalIHeH IoAroTOBKO.

Ilepes HAYaIOM OYEPEIHOTO 3aHATHS MPENOJABaTe/b JIOJDKEH YAOCTOBCPHTRCA B FOTOBHO-
CTH aCIHPAHTOB K BBHITIONHEHHUIO J1a00PaTOPHOH paboThI 11yTeM KOPOTKOIO cobecei0BaHUS M 1IPO-
BEPKH HAIMYMS Y aCIIHPAHTOB 3aTOTOBJICHHBIX IIPOTOKOJIOB MIPOBE/ICHHU paboTHL.

7.6. IlporpammvHoe o0ecrnedeHne COBPEMEHHBIX uHg opMAUHOHHO-KOMMYHHUKAIIHOHHBIX
TeXHOJIOTHI
JIMIeH3HOHHBIE KOMIIBKOTEPHBIE [POrpaMMEl 00pabOTKH NaHHBIX TPOTrpaMMHO-aNIapaTHBIX

KOMIUIEKCOB TIpubopoB: crektpodoromerp AA-6800, Dyppe-CHEKTPOMETP undpaxpacHbii IR
Prestige-21, “Shimadzu”, T'asossuit xpomatorpad «Kpucram-2000M», CNEKTPOMETP ¢ HHAYKTHE-
no-cesizannoii  masmoii  ICAP-6500Radial, «Termoy», razoeerii xpomatorpap GC 2010
“Shimadzu”, xugkoctHsii xpomarorpad LC 2010 “Shimadzu”, ra3oBbld XpoMaTo-Macc-
cnektpomerp GCMS-QP 2010 Plus “Shimadzu™ u 1p.; Microsoft Office Excel, STATISTICA,
snextponnsle 6ubmmorekn «Wiley8 mass spectral library» u «NIST-05», uHTErpupoOBaHHLIE B
[pOrpaMMHO-aIIapaTHeI KoMIuteke npuGopa GCMS-QP 2010 Plus.

8. MaTepuajibHO-TEXHHYECK0e oDecnedente THCHHNIHNbI

JUIsS TIpOBEJICHHUS 3aHATHIA 10 IUCIHIIIMHE, [PEAYCMOTPEHHOM yueOHBIM IIJIAHOM I10JITOTOBKU
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aclupaHTOB, HMEETCI HeoOxoauMas MaTepI/IaJIBHO-TeXHH'-ICCKaSi 6&3&, COOTBETCTBYHOIIIAs ﬂeﬁCTBy}O-

UM CaHUTApPHBIM H POTHBOIIOXKapHBIM IIpaBHJIaM M HOpMaM:

— JIEKHOHHAsI ayauTOpHs, OCHAaIllEHHasA MYHBTHMGﬂHﬁHBIMH IIpoeKTopaMu C BO3MOXXHOCTBHO

noxxmovenns k. Wi-Fi, MapkepHbeIMH TOCKaMH I IEMOTICTPaIliH yueOHOro MaTepuana;

— CIIETHATH3HPOBAHHBIC Hﬂ60paTOprIH C aHaJIUTHYCCKHUM 060py,D,OBaHHBM H HOOKJIHOYEeHHBIMH

K HEMY KOMITBIOTEPHBIMH cpencTtBaMH aBTOMaTH3aly 1 OGpaGOTKH JaHHbIX;

_ anmapaTypHOE B TIPOrpaMMHOe oGecreyenne (i COOTBETCTBYIOLIHME METOMMICCKHE MaTepHa-

JIBI) JUTSE TIPOBE/ICHIS caMOCTOSTENILHOH paboTel II0 AUCITHUITINHE.
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