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PaGouas nmnporpamma paspaGotana B COOTBETCTBHH ¢ TpeOoBaHmsmu  DeepanbHOTO
rocyapcTBeHHOro 00pa3oBaTeNBLHOTO CTaHAapTa Beiclero o0pa3oBaHMsi 10  HANPABJIECHHKO
MOJITOTOBKH HAyYHO-TIEIarOrH4eCcKUX KaipoB B acupanType 06.06.01 «bronornueckne HayKu» | Ha
OCHOBaHWH y4eOHOro IIaHa OCHOBHOH 00pa3oBaTeNnsHOM mporpaMmbl mo HampasieHuro 06.06.01
«buonoruyeckue Hayku» no npoduno 03.02.08 Dxonorus (XMMHUYECKHE HAYKH).

CocTaBUTeNH:

MKHCMCM Haramus BnagumMuposHa, KaHIuaaT XMMHYECKHX HayK, JOIEHT
K&d)enpti%}@HHT €CKOH XUMHH.

~ Ihonko Taresna I'puropeeBHa, JOKTOp XHMHYECKHX HaykK, mpodeccop
kadenpsl aflaTHTHYECKONH XUMHH.

Paboyas mporpamMma paccMOTpeHa H yTBepXKIEHA Ha 3acelaHHH Kadeapsl aHATHTHUECKOW XHMHH
18.05.2021 r. mpoToxoi Ne 5.

3aBenyronmii kadeapoi

aHATUTHYeCKOH XMMUH, <"’

J.X.H., mpodeccop 3.A. Temepnarmes

Paboyas nporpamma on00peHa Ha 3ace/laHMH y4eOHO-METOAHYECKOM KOMUCCHH (haKyIbTeTa XHMHH
H BBICOKMX TexHonoruit 24.05.2021 r. mpotoxomn Ne 7.

[Ipencenarens VMK

(baKkyIpTeTa XHMHH H BBICOKHX TEXHOIOTH,
K.X.H., JJOIIEHT A.B. Becnianos




1. et ® 321241 OCBOEHHS IHCIHIIHHBI

I{eNnBI0 OCBOEHHUS AMCITATLTHHBI «XHMHS H TOKCHKOIOTHS OKpY’KaIoIeH Cpepl» sBIACTCA
GopmupoBaHHE y acHHpaHTOB mpeicTaBleHHH 00 OCHOBHBIX XHMHYECKHX MpoLeccaX,
IporcxoaAmEX B GHocdepe ¢ y4acTHEM SKOTOKCHKAHTOB H 3aKOHAX HX MHTpPaIHi B 00BEKTaX
skocepsl, a TAKKE IOCIeCTBHAX BO3ICHCTBHS Ha 00BEKTHI OKpYKAIOMIEH CpeIbl.

OcHo8HbIMU 3a0ayamu Kypca SBILTFOTCH:

— u3yueHWe IIOGATBHEIX OHOTCOXMMHYECKHX IHKIOB, (OpM CymECTBOBAHMA H
IponeccoB TpaHCHOPMAITEH IPHPOHEX TOKCHKAHTOB;

—  O3HAKOMJICHHE C TpMHIHIAME HODMHDOBAHHS SKOTOKCHKAaHTOB B 0OBEKTaX
OKpYKAIOIIeii CPeIbl B CHIDKCHHS MX HETaTHBHOTO BO3JICHCTBHS HA KUBYIO IIPAPO/LY.

2. Mecto macnmmiaasl B crpykrype OOII BO

Jucrummna «XUMAS H TOKCHKOIOTHS OKPYXAIOMEH Cpe/bhy ABIACTCA IUCIATLIHHOM 110
BEIOOpY BapuaTHBHOH wacTd Or0Ka «lacrmmaEel  (MOZyTd)» y4eOHOrO IUlaHa Mo
manpasnenmo  06.06.01 «buomorpgeckue HayKH» IIO npopmwmo 03.02.08 Oxomorus
(XMMHYECKHE HAYKH).

3. Tpe6oBanns K pe3ybTaTaM OCBOCHHS COAEPKAHMS THCIUILTHHEL

B pe3yasTare H3y4eHHs TUCLMIUIMHBI Y aCTHPAHTOB OIIKHA OBITH BEICTPOSHA CHCTEMA
6a30BLIX 3HAHMI O MyTAX PACIPOCTPAHEHMS SKOTOKCHKAHTOB B OKPYJKaroeH cpeze u
PHHIHIIAX OPraHA3AIMH SKOAHATHTHYECKOr0 KOHTPOJI SKOTOKCHKAHTOB, PHPO/HBIX
TIpOLeceax ¢ X ydacTHeM, C)OPMHPOBAHO YMEHHE IPHMEHATE IOy YeHHEIC SHAHMS LT
pelleHns MPaKTHYECKUX 3a1a4 [0 CHIKCHHIO HETaTHBHEIX BO3JICHCTBHIH 9KOTOKCHKAHTOB Ha
KHBYIO IIDHPOJLY.;

B pe3y/IsTaTe U3y4EHHs NAHHOH JIMCHUIUIHHEI ACTAPAHTHI JOJIKHEL:

3HaTH
- OCHOBHBIC MCTOYHHKH IIOCTYIUIEHHS JKOTOKCHKAaHTOB B OKDPYXalOUIyl0 Cpeay H
3aKOHOMEPHOCTH WX H3MEHCHHH B 3aBHCHMOCTH OT BHEIIHHX YCIIOBHH;
Ymern
- OPHUMEHATh NOJy9CHHBIC 3HAHWS JUIA OLEHKH SKOJOTMYECKHX pPHCKOB M pa3paboTKHu
MEPONIPHATHI 10 HX CHIKEHHIO;
Baajers
- METOJIOJIOrHel aHaIu3a SKOJIOrHYECKo# CUTyallii Ha OCHOBE noJyyeHHO# HHGOpPMAIHH O
COCTOSHHH IPUPOJHOM Cpebl.

4. Ilepeuens GpopMupyemMBbIX KOMIIeTeHIHi | 3Tanbl HX GopMHPOBAHHS

B x0/ie H3y9eHHs TUCIIAILTHHBL « XHMHA H TOKCHKOJIOTHS OKPYAIOMCH CPe/bly aCITHPaHT
npHoOpeTaeT NPOPeCcCUOHANbHYI0 KOMIIETCHITHIO!
- crocoGHOCTD NPHMEHATH COBPEMEHHBIE METOJOJIOTHYECKHE IIONXO/E! K PEUICHHIO
npo6rem sxonoruyeckoi Gesonacrocty (T1K-3).



PacmudpoBka KoMIeTeHIHH

o0pa3oBaTeIbHOI MPOrpaMMBbL:

B COOTBETCTBHH ¢ KapTO#

KOMIIETEHIHII OCHOBHOM

No Wnnexe | Comepxanue B pesymstare H3ydeHHs ~ y4eOHOHM  JECIHMILIHHEL
n—n xommer | kommereHmmy (WK | 00yJalONMECs IOJKHbI
| eHmum | e 9acTH) 3HATH yMeThb BJIaJleTh
1 IIK-3 | cmocobHOCTE OCHOBHBIE KPHTHYECKH HaBBIKAMH
IpUMEHATH COBPEMEHHEIE aHAIM3NPOBATE IIPaKTHYECKOT
COBpPEMEHHEIE METO/IBI KOHTPOJIL | BO3MOXKHOCTH 0 IPAMEHEHHST
METOIOJIOTHYECKHE | M aHaIH3a METO/I0B KOHTPOJIs | OCHOBHBIX
IIOIXOJIBI K 00BEKTOB M HCIIOJIB30BATh METO/I0B
peIneHHIo IpodiieM OKpyKaromeH OTYICHHYIO AHATTHTHIECKO
HKOJIOTHYECKOH Cpesl AHpOpMALHIO /sl | TO KOHTPOJIA
fe3011acHOCTH MIOCTPOEHHUS
AHATHTHIECKHX
CXEM C yJETOM
[ePCIIEKTHBHBIX
HalpaBJIeHHH HX
pa3BUTHA,
COBPEMEHHBIX
npobieM B TeopHi
B 00OJyiacTH
aHATATHIECKOTO
KOHTPOJIS

5. TlIaHApyeMbIe Pe3yabTAThl 05y deHHsl, XAPAKTEPU3YIOMHE Pe3yIbTATEL, 3TANbI
$opMHpOBAHHS KOMIIETeHIHi{ I KPUTEPHH HX ONCHHBAHMH

YpoBHH
(bopMHPOBaHHA
KOMITETCHIHH

3HaeT

YmMmeer

Bnaneer

TIK-3 - cioco6HOCTE IPAMEHSATH COBPEMEHHbIE METONOTOTMYECKHE MOAXOABT K pEILIEHHUIO
po6ieM KONIOrHIECKO 6e30MacHOCTH

CofiepIKaIIne
OTZeNBHbIE TPOOEIBI
3HAHWA COBPEMEHHBIX
METOJIOB

cojiepxalnee OTACIbHbIC
mpoGeItsl HCII0JIB30BaHUE
3HaHui B 007aCTH
COBPEMEHHBIX METOIOB

TToporosbrli ®parMeHTapHBIC tdparmeHTapHOE ¢ parmMeHTapHOe
3HaHUSA COBPEMEHHBIX | HCIOILE30BaHHE 3HAHWA B | IPHMEHEHHE METO/I0B
METOJIOB 00acTH COBPEMEHHBIX OIICHKH 9KOJIOTHYECKOH
HKO0AHATTMTHYECKOTO METOJIOB CHTYalHuH MPH
KOHTpOJIA UIs aHamKM3a | SKOAHATHTHYECKOTO YCJIOBHAX
H OIlCHHBAHHA KOHTPOJIS JUIS aHAM3a H | MHOTO(aKTOPHOTO
pazmdHBIX (aKTOB M | OICHHBAHUS Pa3/IHIHEIX AHTPOTIOTeHHOTO
sAIBJIICHUH B ¢bakTOB H SABJIECHHH B BO3/ICHCTBHS Ha Cpely
OKpYIKaroIe# cpeae OKpY>Karomiei cpene obuTaHuA

bazoBeli CdopMEpOBaHHBIE, HO | B [EJIOM YCICIIHOE, HO B memom ycnemsoe, HO

cojiepIKaiiee
OTHeNBHEIE TTPOOEIEI
NpUMEHEHHE METOJIOB
OIIEHKH KOOI HYeCKOH

3KOaHATTMTHYECKOT0 IKOAHATHTHYECKOTO CHTYAIIHH! TIPH
KOHTPOJIA JUISL aHand3a KOHTPOIS UL aHaTH2a | YCIOBHAX

¥ OLICHUBaHMS OlleHHBAHHSA Pa3/IA9HBIX | MHOTO)aKTOPHOTO
pasnu9HEbIX GakToB M | HaKTOB A sIBJICHHUI B aHTPOIIOT€HHOI0




VYporHH

(hopMupOBaHUL 3Haer VmMmeer Braneet
KOMIIETEHIHH
SIBIICHHH B OKpYXarole cpee BO3JICHCTBHA HA Cpey
OKpYJKaroIei cpene obuTaHud
ITopemmenssii | ChopMHpOBaHHBIE chOopMHPOBAaHHOE YMEHHE | YCHEIIHOE U CHCTEMHOE
CHCTEMATHYCCKHE HCIIONB30BATh 3HAHHA B IpPUMEHEHHE METOZIOB

3HAHWS COBPEMEHHBIX

o0acTu COBpEMEHHBIX

OIIEHKH 3KOJIOTHIECKOH

METOJ0B METOI0B CHTYyalHH I1IpH
9KO0aHAJTMTHYECKOT'O IKOAaHAJIMTHYECKOIO YCIOBHAX

KOHTPOJIS Ul aHaqK3a | KOHTPOILA LA aHAIH3a 1 MHOTO(aKTOPHOI'0

| OlleHHBAHHA OLICHUBAHHS PA3IMUHBIX | AHTPOIIOTEHHOIO
pasmHaEBX GakToB B | HAKTOB U sBICHUI B BO3JIEHCTBHA Ha CPey
SBJICHUH B OKpY’KaloIleH cpejie obuTaHHA
OKpYXarollei cpene

6. ConepkaHue B CTPYKTYpPa JHCIHILTHHBI
6.1. Copep:kaHHe pa3ie/IoB JHCHHIIHHBI

HaumeHoBanue
paszena

CopepxxaHue pasaena

Pazpabotano ¢
y4acTHEM
IpecTaBHTENCH
paboTonarenei
(yxasate
OpraHH3aIHIo)

®opma
TEKYILEro
KOHTPOIIA

1 2

3

4

XuMHAYECKHIT
COCTaB U
3arpsA3HEHHE
arMochepsl

Crtpoenue aTMocdepsl "
3aBHCHMOCTH TEMIIEpAaTypPHOrO
npodus oT
BBHICOTEL DneMeHTHBIR 51
MOJIEKYJISPHBIA COCTaB
BO3/yXa; ero HBOJIIOIHS.
OcHOBHEIE UCTOYHHKH
XAMHYECKOTO 3arpsA3HEHHS
aTMoc(epEL IIpuopureTHbIe
9KOTOKCHKAHTEL. JKOJIOTHYECKHE
npobaeMsl aBTOMOOHITBHOTO
TpascnopTa. POTOXHMHYECKHE
IOpeBpalieHuss B Tpomocdepe,
GOoTOXEMHYECKHH CMOT.
O30HOBEIE JBIPBI H
IpeIoTBpalICHHE HX
obpazoBaHus.
TpancrpaHHYHBIH
3arpA3HAIOLIHX
atMocdepe (XEMHYECKHE
cnytHEkE  3emiH).  Meromsl
OYHCTKH BEIOPOCOB B arMocdepy.
KoHBepTOpEl  TOKCHK2aHTOB B
BEDXJIONHBIX I'a3aX aBTOMOOHIIEH.

nepeHoc
BEIIECTB B

VHIIK
«AHamaT»
®I'BOY BO
«KyoI'V»

CobecegoBanue

2 DHU3NKO-
XHUMHUYECKHANA

DIeMeHTHEIH COCTaB H
XHMHYecKas KiaccuPHKanus

VHIIK
«ABanmuTy»

CobecenoBanue




cocraB moy4B. | mo9B. Pa30BEIA COCTaB  IMOYB. ®I'BOY BO
Xumugeckas KmcnoTHO-0CHOBHAA «Ky6I'V»
nerpajamus o4 | 6yepHocTh  H

OKHCIIHTE/BHO-

BOCCTAaHOBHTEIIBHBIE IIPOLIECCEL

Xumuueckas Ierpajalus no4s.

OCHOBHEIC HCTOYHHKH

3arpsi3HeHHs 109B.

IIpHOpHUTETHEIE 3arPSI3HAIONIHE

pemecTsa: MeTabonusM

MECTHIHI0B B OKpYKaromen

cpene. ANBTCpHATHBHBIC

CIIOCOOEI 3aIUThI PACTEHHH.

JleTOKCHKAIHUsA 109B

I'YMHHOBBIMH BEIIECTBAMH.
DHU3UKO- Pose BOIEI B IPOUCXOXKICHUH CobecenmoBaHue YHIIK
XHMHYECKAR km3Hd. ['apoornyecKuit «AHATATY
cOCTaB BOJI. | muKi, rmobanpHOE ®I'bOY BO
Wcroynuku pacmpefieieHHe ¥ JIBH)KCHHE «KyoI'Y»
3arpsA3HEHHS Boxpl. CTpoeHHE MOJEKYII
BOJTHBIX BOJIBI, THIpATAlAs HOHHBIX
KOCHCTEM coeIMHEHU, UX AUCCOIHAIN.

OcCHOBHBIE HEOPTaHUYECKHE
COCTaBJISIONIHE IIPHPOIHBIX BOJI.
OcobeHHOCTH XHMHYECKOTO
cocTaBa ImOJI3eMHEIX BOJI.
['yMHHOBEIE BEIIECTBA B
IpHpoAHLIX Bojax. KucioTHo-
OCHOBHEIE PABHOBECHS B BOJTHBIX
skocucTeMax. OKHCIHTETBHO-
BOCCTAHOBHTEIIHHEIE IIPOLIECCHI B
OpHPOHEIX BojlaX. OCHOBHBIE
HACTOYHHKH 3arpA3HEHMS BOTHEIX
sxocucreM. Hutpatsl 1 hocdatel
Kax JUMHTHPYIOMHAE QaKkTopsl
9BTpodHKaIlH BOJOEMOB.
OprasudecKue 3arpsI3HA0Iue
BEINECTBa H PACTBOPEHHEII
KHCJIOPOJ KaK KPHTEpHi
KagecTBa BOJHEIX 3KOCHCTEM.
Tsoxénple METAUIBI H HX
poU3BOHEIE. MICTOIHHKH HX
TONaIaHus B BOZOEMBI H

s dexrs Ha GuoTy. PU3HKO-
XHMHYECKHE CTAHIapThHl H
[ieJIeBhIe OKa3aTe/IM Ka4ecTRa
Box. BrorecTHpOBaHHE H
OHOMH/IHKAIHA Ka9eCcTBa BOJI.
MeTosl OYHCTKH CTOYHBIX BOJI.

IIpo6aeMbI IOATOTOBKH
OIUTHEBON BOJAEI TEXHOIOTHEH

XJIOpHPOBaHHS. AJIFTEPHATHBHEIC




TeXHOJIOTHH MOATOTOBKH
ITUTEEBOH BOJEL.

TokcHxomoras H
3KOTOKCHKOIOTHA

Xumuueckne OyMepaHTd |
30pOBbE HACEIICHHUS.
OcuoBHbIE ()a3sl BO3AEHCTBHS
TOKCHKAHTOB. BHOAKKyMY ALK
OpraHM4YecKHX TOKCHKAHTOB B
BOZHBIX TPOhHUYECKHX IensX (Ha
npuMepe o3epa batikai).
DKOTOKCHKOJIOTHS
0JIOBOOPraHHYECKHX
coeqHHEHHH («MMIIOCEKCY H
ero Ipu4HHEI). MOIEKyJIApHEIS,
KJIETOYHBIE U IPYTHE MEXaHH3MBbI
toxcrurocTd. CoOTHOIIEHHE
"mo3a-peakius’, OCTpbIe K
XpOHHYECKHE JICTATbHBIE TO3LL.
PamxupoBaHHue TOKCHYHOCTH.
Brausaue 3arpa3HCHAA
aTMochepHOro BO3/yXa Ha
3enéHbIC HacaXIeHUA H
3I0pPOBLE HACEIEHH.
XumMuyeckoe 3arpa3HCHHE
IHINEBLIX TPOAYKTOB. Binuguue
KadecTBa NMUTHEBOM BOJIBI HA
3mopoBke HaceneHus. OneHka u
yIIpaBJICHHE IKOJIOTHIECCKHM
PHCKOM.

CobecenoBanne

YHIIK
«AHATATY
®I'BOV BO
«KyoI'Y»

OcHOBHEIE KJIaCChI
3KOTOKCHKAHTOB

OcHOBHEIE KJIACCHI
3arpsA3HAIONHX BEIIECTB.
Moromue cpencrea. CoctaB H
0COOEHHOCTH XAMHYECKOro
crpoenns aereprenToB wim [TAB.
YyBCTBHTEIBHOCTD
rHIpOOHOHTOB K ITAB.
BuopaznaraeMocThb [IAB
pazmmunoro crpoenms. Crocodsl
[IOBEIIICHHASA 3KOJIOTHYECKOH
YHECTOTHI MOIOIMUX CPE/ICTB.
Hepts #  HeTENpPOMyKTHL

Xapakrep TOKCHYECKOTO
IeHCTBAA pa3IM4YHbIX
KOMIIOHEHTOB HedTH.
ITocnencTeud HedTIHOTO
3arpsa3HEHUs MOPEA H OKEeaHOB.
["azoo0pa3sHbie BEIeCTBa.

OcHOBHBIE 3arpA3HUATENH

YHIIK
«AHanmuT»
®I'BOY BO
«Kyol'Y»




atMocepbl,  HX  CBOJCTBa,
HCTOYHHKM M IIOCIIEJICTBHA
HaKoIUIeHHs B aTMOchepe.

Hutparst H HUTPHTEL
IIpakTH4ecKoe HCIOIB30BAHME,
MeTabomm3M HHTPaTOB B
OpraHm3Me. Toxcugeckoe
JIeicTBHE HUTPHTOB H
HHATPO3aMHHOB.

Tsxénsie MeTaJlIbl (TM).
BroreoXuMu4ecKue CBOMCTBa
TM. Pan TokcmudoctH TM.
Opraungeckue coemunenns TM B
OKpYJKalOImeH Cpefie, MEXaHH3MEI
TOKCHUECKOIO IEHCTBHS.

PaoHy KU IBL. Krnaccuduxamus
PaMOHYKIHIOB 1O  CTCHEHH
OHOJIOTHYECKOr0  BO3JIEHCTBHA.

®DakTopHl, ONpEeENAIOIINe
ONacHOCTh PaIHOHYKJIMIOB.
3aKOHOMEPHOCTH MUTpanyy

paqHOHYKITHIOB B OKpYKaroIen
cpefle W AKKyMYyIHpOBaHHA B
OpraHu3Me.

IMectumuasl. Kmaccuukamus 1o
HA3HAYEHMIO M [0 XHMHYECKOH

IpHpOZE, BaXXHEHINHE
IIpe/ICTAaBUTEIH. ®usuko-
XHMHYECKHE cBolicTBa H
OHOJIOTHYECKOE ZIelcTBHE
Pa3MHYHBIX KIACCOB MECTHIMIOB.
[TomuIUKIHIECKUue

apOMATHYECKHE  YIIIEBOJIOPOJEI
(TIAY). Baxnelimue
MpeCTaBUTEIA ITAY, HX
cTpoeHue, (HU3MKO-XHMHICCKHE
CBOHCTBA H XapakTep
TOKCHYIECKOI'0 JIEHCTBHA.
Hcrounuku 31 MacmrTadbl
MOCTYIUICHUSA [MAY B
OKpYKaroIIyio cperny.

Bens(a)muper Kak OJWH M3
IPHOPHTETHBIX  3arpA3HATENeH
aTMoc(epbl KpyIHBIX FTOPOIOB.
Crpoenne, HH3AKO-XUMHIESCKAE
CBO¥CTBA ¥ TOKCHYHOCTD

MOTHT AJION€HUPOBAHHBIX
apOMATHYECKHX COCTMHEHHH.
HcTOYHHKH U MEXaHH3MBI
obpazosanms [TX]1]1, noseneHue
B OKpY:Karomieii cpeze, 0cobo
onacasie IIXJIJ], cuenuduaHOCTh




AX TOKCHYECKOI'O JIEHCTBHS.
KymynsrusHEIi 9@ dexT 1 ero
niocieicTBHA. HATpo3aMHHEL
Mexanu3Mbl 06pa3oBaHus
HHUTPO3aMHHOB B NHINEBBIX
IpoIyKTax H aTMochepe.
KanneporerHas u MyTareHHas
aKTHBHOCTH HUTPO3aMHHOB.
MuxoTtoxkcuubl. Kparkas
XapaKTepHCTHKA BTOPHIHBIX
MeTab0IHTOB MEKPOCKOITHIECKHUX
rpu60B (MHKOTOKCHHOB).

YeJIOBEKA H JOMaIlHHX

a(1IaTOKCHHOB.

A(IaTOKCHHEI, HX MyTareHHOE,
KaHIEPOreHHOE M TEPaTOreHHOe
neiicteue. AGIaTOKCHKO3EI

JKABOTHBIX. BHBI IIPOTYKIIHH,
nopakaeMsle IIPOIyLIeHTaMH

6.2. CTpyKTYpa JTHCHHUILTHHBI

TpynoeMKoCTh, 4aCOB

B petonst 2 xypc 00yJeHHS Bceero
O0mas TPY10eMKOCTh 144 144
AyamatopHas pabora: 20 20
Jlexyuu (/1) 8 8
Jlabopamoprwie pabombt (JIP) 12 12
Ipaxmuueckue 3auamus (1Ip3)
CamocTosTeabHas padora: 97 97
Pedepar (P)
CamocTOATEIbHOE H3Y4YEHHE pa3IeioB 47 47
CamomoaroToBka (mpopaboTka ¥ MOBTOPCHHE 50 50
JIEKIIHOHHOI'0 MaTepHala H Matepuana
y4eOHUKOB H yUeOHBIX MOCOOHIH, MOJrOTOBKA K
1abopaTOPHBIM M NPaKTHYECKHM 3aHATHAM,
KOJUIOKBHYMaM H T.J1.)
[loaroToBKa U c1a4a SK3aMeHa 27 27
Buax HTOroBoro KOHTpoOJIs 9K3aMeH

6.3. Pasneisl JUCHHILIAHEI, 2 KypC

KomuuecTBo 9acos
= CamocrosTel
AynuropHas
pas- HauMeHOBaHHE pa3/ielioB N
Bcero pabota
e pabota
JI JIP 113
1 2
XuMHYIeCKHH COCTaB H
1
3arpsa3HEHAe aTMOCHEphI 18 1 4 17




KomgecTBO 4acoB
Ne CamocrosaTen
AynuropHas
pas- HauMeHOBaHHE pas3/iesioB bHas
Bcero pabota
nena pabota
JI JIP 113
DU3NKO-XUMHIECKHH coCTaB
2 | moys. XuMmuUecKas Aerpajanusd 20 1 - 15
OYB
®u3UKO-XUMHIECKHH COCTaB BO.
3 | McTouHuKy 3arpA3HEHHA BOJHBIX 31 2 4 25
3KOCUCTEM
4 TOKCHKOJIOTHSA H 2 5 20
HKOTOKCHKOJIOTHA
5 OCHOBHBIE KJIACCHI 2% p 20
9KOTOKCHKAHTOB
Hmozo: 117 8 12 9!
Bcezo: 117 8 12 97
6.4. JIeknHOHHbIE 3AHATHS
Ne Tema Yac.
1|Ctpoenue arMocdeps! B 3aBHCHAMOCTh TEMIIEPATYPHOTO mpoduiIs OT BHICOTEL. 2
IeMEHTHBIH ¥ MOJIEKYJISPHBIA COCTAB BO3/lyXa; €r0 3BOJIFOIHAL. Pons xucnopoja,
a30Ta ¥ JHOKCH/IA YIIIepo/ia B IPOMCXOXKICHAH H Pa3BHTHH KHU3HH Ha 3eme.
OCHOBHBIE HCTOYHHKE XHMIYECKOrO 3arpsA3HEHHs aTMOC(hephl: NPOMBIILIEHHOCTE,
SHEPreTHKa, CENBbCKOE XO3sHCTBO, TPAHCHOPT, KOMMYHAILHOE XO3SMCTBO M JIp.
TIpHOpHTETHEIE KOTOKCHKAHTBL: OKCHIIBI YIJIEPOJa, a30Ta H CEpbl, O30H, aMMHaK,
CepoBOOPON, XJIOPHCTHIH ¥ (GTOpHCTEIH  BOXOPOA, INEMEHTHAi PIYTE,
dopmanpaernn, rexcaXaopOeH3on, MOHO- H  IOTHANCPHEIC apoMaTHYECKHe
yriepogoponsl (ITAY), mommxaopupoBaHHbIe oudenmner (IIXB), MuOGEH30/ITHOKCHHBI
(IIX) u mubGensodypansr (IIXJIP). Dxomorndeckne npo6JieMBI aBTOMOOHUIIBHOTO
tpancnopra. POTOXMMHICCKHE NPEBPAIICHAS B Tpomocdepe: OKHCICHHE OKCHIA
yIepoaa i MeTaHa («IapHAKOBbI P deKT» U myTH €To npeJOTBpPaNeHHs), THIPOII3
OKCHJIOB 30Ta H CepHI - KHCIOTHEIE J0%K/H, 00pa3oBaHHe IEPOKCHANCTHIHUTPATA
-poroxumuueckuii cmor. O30HOBEIE JBIPEl M NPENOTBpalleHHe HX
o6pazoBanns. TpaHCIPAaHHYHBIH IIEPEHOC 3arPA3HAIONIUX BEIICCTE B atMocepe
(XEMHYeCKHe CITy THHKH 3eMJIH).
MeTOIEI OYMCTKA BHIGPOCOB B aTMOC(EPY: OCAKIESHHE IBUIH H a9PO30JICH, KHAKOCTHAT
NpPOMBIBKA, HCIOJIB30BaHAE  CKIAIYaTBIX H 31eKTpoHIBTPOB, — abcopOius,
GHONPOMEIBKA M aJCOPOIHS Ta30B, TEPMHYCCKOE H KaTATMTHYECKOE CONOKCHHE.
KoHBepTOpEI TOKCHKAHTOB B BBIXJIONHBIX ra3ax aBTOMOOMJIEH.
2|3 meMenTHEIN cocTaB B XHMHIecKas KIaccH(ukanus mous. ['yMHHOBEIE 2
BEIIECTBA, HX MPOMCXOKIEHHE, METOIBI Pa3/e/IeHAs, SIEMEHTHBIH COCTaB, CTPOCHHUE.
dasoBei cocTaB 1mouB. KucioTHO-ocHOBHasS OydepHOCTH M OKHCIHMTEIBHO-
BOCCTAHOBHTEJIBHBIE POIECCHl. XMMHYECKas JIerpajjallis MoYB: BOJHASL SpO3H,
3aKucienne, ooeqHeHAe GHOTeHAMH H FyMYyCOM, 3arpsA3HEHHE TAKEIBIMA METALIAMHA 1
OpraHUYeCKMMH TOKCHKAaHTaMH.
OCHOBHBIC HCTOYHHKHY 3arpA3HEHHs [I0UB: BBINAICHHA H3 aTMOC(EpEI, CelbCKOe
X035#CTBO, MyCODHBIE CBAJIKH H Ap. [[pHOPHTETHBIE 3arpA3HSOMIC BEIICCTRA:
a30THEIE yI0OPeHHS, COEMHEHHA TOKENBIX METAIOB (pTyTH, CBHHIIA, KaIMHS,
OIOD&, MEAH, HUKENS U AP.), XTOPOPraHuvecKue ecTHNuabl. Gocdop-, a30T- U
cepycoeprKallliie IPenaparsl, IepeTpouIEL. MeTabonnu3M NeCTULHI0B B
OKpysKarolei cpeae. ATbTepHATHBHEIE crocoObI 3aIMTH pacTeHni. JIeTOKCHKAIHs




Mo4YB 'YMHHOBEIMH BELIECTBAMH.

Ponk BOIBI B IPOHCXOKICHUH KH3HH. ['HApONOrAYECKUi UK, T100aIbHOoe
pacupene/ieHHe H [BIDKCHHE BOJBL CrpoeHue MONEKYJT BOIBL, TIHApaTaiis
HOHHBIX COeTHHEHHH, uX Aucconnanus. OCHOBHEIC HEOPraHHICCKHE
COCTaBMSIONINE IPHPOIHBIX BOJL

(ImeoYHEIE ¥ METOYHO3EMEIBHEIC COH MUHEPAIBHBIX kucnot). OcobeHHOCTH
XEMEIECKOTO COCTABA ITOJ3EMHBIX BOJ. ' YMHHOBEIC BEIECTBA B IIPHPOIHEBIX
Boax. KHCIOTHO-OCHOBHEIE PAaBHOBECHS B BOIHBIX KOCHCTEMAX. PacTBOPHMOCTE
JIHOKCH/IA YITIepo/ia B Bojax (kapboHaTHad cucreMa). OKHCIUTENTBHO-
BOCCTAHOBHTEBHBIE ITPOIECCH] B TPHPOIHBIX BOJAX.

OCHOBHBIC HCTOUHHKH 3arps3HEHHS BOJHBIX 3KOCHCTEM: BBIIANCHHA H3 aT™Mocdepsl,
[IPOMBIILIEHHOCTD, TPAHCTIOPT, SHEPreTHKA, CENbCKOE H KOMMYHAILHO® X03HCTBA
u np. Hutpars: 1 gocdars Kak JTUMATHDYOMIHE daxTopsl SBTPOMHKAIIHE BOTOEMOB.
OpraEyecKde 3arpA3HsIOMHKE BelecTBa M PAaCTBOPEHHEIH KHCIOPOJA Kak
KpHTEpHi KayecTBa BOJHBIX OKOCHCTEM. Xumuueckoe (XIIK) m Ouomorudeckoe
(BIIK) noTpebnenue KHCI0poIa.

TssKéBIe MeTAUTBL B HX NPOH3BOJHEIE: HOPMBI CYIECTBOBAHHS B TparchopMaIliy B
BOJHBIX IKOCHCTEMaX. BHOreoXAMIYeCKHH MK PTYTH, oGpa3oBanue
METHIPTYTHBIX COeJHHEHHUH. J/Ipyrue THIBI META/IIOPraHHaeCKIX
SKOTOKCHKAHTOB (OpraHHdecKHe MPOU3BOIHEIC 0JI0BA H cBuHNA). UCTOYHHKH HX
[IOMaaHus B BOZOEMEI ¥ 3 dexTsl Ha 6HoTy. PH3HKO-XHMHIECKHE CTaB/IapThl A
IeIeBble OKa3aTeN A KadecTsa BOJ (IPHPOIHBIX, CTOIHBIX H UTHEBHIX).
BroTecTHpoBaHHe B GHOMHIMKAIHA Ka4eCTBa BOL. MeToapl OYMCTKH CTOYHBIX BOI:
MexaHpueckue, Guonorryeckue, Xumudeckue (GroKyMpoBaHHe, HeHTPATH3AIHS,
oca)k/JIeHHE MeTaJUIOB, OKHCJICHHE, coxkenne). [IpobneMel MOATOTOBKH IHTHEROM
BOJIBI TEXHOJIOTHEH XJIOPUPOBAHHA. AJIETEPHATHBHEIC TEXHOJIOIMH IIOArOTOBKH
HTHeBOI Bozb! (030HMpoBaHKe, Y ®-00nydeHue). BEITOBEBIE (GUIBTPHI JUIL
JI0OYMCTKA THTHEBOM BOALL ByTHIMpOBAaHHAS THTHEBAS BO/IA.

XuMadeckue GyMepaHTH H 370poBbe HaceneHHs. OCHOBHBIE ¢a3el BO3/EHCTBHA
TOKCHKAHTOB (NMOTTONIEHAE, MeTab0IU3M, CBA3bIBAHMAC, OHOAKKYMYJISIUA H BBIXOJ
U3 OpraEM3Ma). DHOAKKyMyJSIHs OPraHMYeCKHX —TOKCHKAHTOB B BOJJHBIX
TpodHUeCKHX Hemsax (Ha mpuMepe 03epa Baiikan). broakkymyJisist "METHIPTYTH" B
BOIHBIX NHIIEBBIX LEMAX ¥ €€ TOKCHYHOCTE JUIA OomoTHI W dYenoBeka - "Oole3Hb
Mugamata". DKOTOKCHKOIOTHSA ONOBOOPTaHHYECKAX COETMHEHHH (KHMMIOCEKCY
¥ ero MpuuMHEI). MoJeKy/IspHEIC, KICTOUHBIC H JPYTHE MEXaHH3MBI TOKCHIHOCTH
(p3ammopeficteue ¢ JIHK, Oenxamu, AHIHAAMH, depMeHTaMH H JIpYIHMH
GuoxMMHuecKEME  MumeHsMH). CoOTHOmeHHe "[03a-peakuys’, OCTphle H
XPOHMYECKHE JIeTAIBHBIE 035l PaHKHPOBAHUE TOKCHIHOCTH. BiasgHue 3arpA3HEHANL
aTMoc(epHOro BO3MyXa Ha 3eNEHBIE HACAKICHHS H 370POBLE HaCeJICHHS.
XuMHEIecKoe 3arpsa3HeHue IHIIEBBIX MPOAYKTOB. BimsHue kadecTsa IATEEBOH BOJIEI
Ha 3710poBbe HaceneHus. ONeHKa i YIPaBICHHe SKOTOTAIECKHM PHCKOM.

OcCHOBHBIE KJIACCHI 3arpsA3HSIONMX BemecTB. MOIOIHE Cpe/ICTBa. CocTaB MOIOIIHX
cpenctB. OCOGEHHOCTH — XHMHYECKOTO  CTPOCHHS  ICTCPreHTOB  HIIH ITAB.
Knaccuduxamus [TAB. Karuonnsie ITAB, uX nprMCHEHHE, MCXaHH3M TOKCHYECKOTO
neficreus. Bimsmme [[AB Ha cocrosiHHE BOJOEMOB M Ha paboTy OYHCTHBIX
coopykenmil. UyBCTBATEIBHOCTh [MAPOOHOHTOB K [TAB. Buopasnaraemocts [TAB
pasiM4YHOro CTpOeHHs. BemectBa A YMAMYEHHS BOJIEI (Tpudocdar HaTpHS),
HOC/ENCTBAS WX monagadus B BOJOEMBL CroCOOBI IOBBINEHHS 9KOJIOTHYECKOH
YHCTOTHI MOIOIIUX CPEJICTB.

Hepte m HedrempoAyKThL. (oOCTaB He@TU. XapaKICp TUKCHHYCCKOIO MACHCTBHA
Pa3THYHBIX KOMIOHEHTOB HE(TH. McTouHnKE ¥ MacInTabbl 3arpssHeHHsA Omocdeps!




HedThi0 M HEQTEIPOIYKTaMH. TlocieAcTBHs HETAHOTO 3arpA3HEHHs MOpeH H
okeaHoB. Pa3znuBel HeQTH H X YCTPAaHCHHSL.

lazoobpasasie BemecTsa. OCHOBHBIE 3arpA3HHTCIH aTMoc(ephl: OKCHJIBI yriepola
(IV), asora (I, IV) m cepst (IV); 030H; YIJICBOMOPOIBL; ¢peonrl. Mx cBoicTBa,
HCTOUYHHKH H TIOCIEICTBHS HAKOIUICHHs B aTMOcdepe.

HutpaTsl ¥ HETPATHL VICTOYHHKH HHTPAaTOB W HHTDHTOB B OKpYXKaromeH cpeje.
ITpakTHYecKOe HCIOJb30BaHHE HUTPATOB H HATPATOB. Hutpartsl B IPO/IyKTax MATaHHA
4 mETReBOH Boje. MeraGonu3M HUTpAaToB B opramu3me. Tokcudeckoe neHcTBHE
HHTPUTOB ¥ HUTPO3aMHHOB.

Tsoxémsie Metawis (TM). Broreoxummdeckue CBOMCTBA TM: OnoxuMHYECKas
aKTHBHOCTH, TOKCHYHOCTH, KaHIEPOTeHHOCTh, MOABHKHOCTE, OGHOKOHIIEHTPHPOBaHHE
u mp. Pax Tokcuwarocte TM. OpraHudecKkue COCTMHCHA TM B oKpy»aromei cpene.
Oco6o omacHsie TM: CBHHEN, KajMHM, PTyTh, HX pacHpOCTpaHeHHE B IpPHPOAS,
TIPOMBIIIIEHHOE HCIIO30BAHAE, MEXAHI3MEI TOKCHIECKOTO NeCTBHA.
Paywonykmaasl.  Knaccupukamnys paIdOHYKIAIOB IO CTCICHH OHOJIOTHYECKOTO
po3meiicTBrst. MaKTOpPHI, OIPE/EISIONIME OACHOCTh PATHOHYKITH/IOB: THII H3JTy4CHHS,
nepHOZl TOTypactana, HepHoJ TOMYBEBENCHHS H3 opranm3Ma. 3aKOHOMEPHOCTH
MHIPAIHH PaJHOHYKIH/IOB B OKpYKAIOIIEeH Cpejie ¥ aKKyMy/IHPOBaHHASA B OpraHu3Me.
MMectamuasl. Knaccubukanus MECTHIMIOB MO HA3HAYCHHIO H 10 XMMHAYECKOM
NpEpOZe, BaKHEWImHE  MPSACTaBHTENH. Du3UKO-XUMHIECKHE  CBOMCTBA H
GHONOrHUEcKOe JEHCTBHE pA3THYHBEIX KIACCOB MECTANHOB. XJIOPOPraHW4ecKue
nectaipaasl (XOIT) xak Haubosee ONacHbIE dKOTOKCHKAHTEL. Xapaxrep BO3/IHCTBHUA
XOIl Ha BHYTpEHHHE OpraHbl JKHBOTHBIX (I€YCHB, IOUKH, cepane), SMOpPHOHEL
HoJOBEIE KIEeTKH. llociecTBus YHOTpeONeHus MAIH 9ENOBEKOM, 3arps3HEHHOH
XOIL

[ToMHIMKIMYECKHE  ApOMaTHYeCKHe  YIJIEBOAOPOJEBI (ITAY).  Baxneimmue
npencraparena [IAY, mx cTpoeHHE, (dH3MKO-XHMHYECKHE CBOMCTBA M XapakTep
toxcmueckoro neiictusa. Coxepxanme ITAY B 0OBEeKTax OKpYXKarolei cpejisl u
NpOAYKTax MHTaHWA. VICTOYHHKH H macmTaber nocrymienus ITAY B OKpyxaromyro
cpeny. Bens(a)uupeH Kak ONMH H3 HPHOPHTCTHBIX 3arps3HATENed  aTMOC(HEpE!
KPYITHEIX TOPOJIOB.

I1oNMXIOpPHPOBAHHBIE M TOJHOPOMMPOBAHHBIC mubenzommoxcunsl ([IXJIJ1, IIBJLT),
mubenzodypanst (IIXJA®, ITBAD) u oudernnnsl (IIXB, IIBB). Crpoenue, bu3uKo-
XHAMHAYECKHE CBOWCTBA M TOKCHYHOCTH MOJMIAJIOTSHMPOBAHHBIX ApOMATHHCCKHMX
coequuenui. VICTOYHMKH H MEXaHH3MBI obpasopammsa IIXJIJ, moBeAcHHE B
okpykarouleif cpene, TepMHYeCKad ycroiiumBocte. Ocobo  omacHsle X0,
criermUHIHOCTE HX TOKCHYECKOTO JCHCTBHS. Kymynartusssii  opdekr u ero
nocnencteus. Cpenaue kornenTpanud [TX]IJ] B MAMEBBIX TPOAYKTaX.

Hurposamunbl. MexaHuaMel 00pa3soBaHHA HMTPO3AMHHOB B THIIEBBIX IpOayKTax H
atmoc(epe. Kanneporennas u MyTareHHas akTUBHOCTE HHTPO3AMHHOB. O6pa3opanue
HATPO3aMHHOB B Pe3yNbTaTe B3aHMOJICHCTBHS HEKOTOPBIX JIC ¢ gutputamu. BrusHue
pH, Temueparypel, Y ®-H3JIydeHuS, GaKTepHANBLHOrO 3arpA3HEHHs Ha yCTOHYIHBOCTH
HHTPO3aMHHOB.

MuxkoTokcHHEL KpaTkas XapaKTepHCTHKA BTOPAIHBIX MeTaboTHTOB
MHKPOCKOIHYECKHX IPHOOB (MHEKOTOKCHHOB). AGIaTOKCHHEL, HX MyTarcHHOS,
KaHI[EPOTEHHOE U TePATOrEHHOE ACHCTBHE. OcCHOBHEIE IIpe/ICTABUTENH ahIaTOKCHHOB.
A(IaTOKCUKO3EI YeJIOBEKa B JOMAITHIX JKHBOTHBIX. BB POy KIHH, IOPaKacMBble
npoynenTaMy adIaTOKCHHOB. BraronpusTHbe yCIOBAA [T pasBHTHA rpHOKOB.

6.5. JTaGopaTopHbLIE 3AaHATHI



Ne Tema Yac.,

1. |Onpenenerne GopMaIbaeTrHia B armocheproM Bozayxe. Pacger [1/1B 4
MPOMBIILIEHHBIX npeTpHATHIA

EN

2. |Onpenenenre X10popraHAYECKAX MECTHIHIOB B IIPHPOTHOM BOJIC

3. |Onpenenenne TSKEIBIX METAIUIOB B N04YBE 4

7. Oopa3oBaTebHbIE TEXHOJOIHH

Bun
Hcnonb3yeMble HHTEPaKTHBHBIE 00pa30BaTebHbIC KomgecTBo
Joygc2. | SagIe TEXHOJIOTHH 4acoB
(JL JIP )
JI VHTepaKTHBHEIE JICKIHH 4
JIP [ pyIIIOBBIE IMCKYCCHH, 0OCYK/ICHHE PE3YIIBTaTOB 6
pccIeoBanmil, KOH(QEPEHIHH
Hmozo: 10

dopma HTOrOBOM arTecTally — SK3aMCH

8. OneHo4HbIe CPEACTBA /LIS TEKYIMEro KOHTPOIS yCIeBaeMOoCTH

CobecenoBanue, JOKJIAIBI, 9K3aMEH.

[IpsMepHBIE TEMBI JIOKJIAJI0B

1 Posnp KHCIOpOZA, a30Ta H JHOKCHAA YIIEpOona B MPOHCXOMICHHH H Pa3BHTHH KH3HH Ha
3emue.

2 TpaHCTpaHHYHBIH IIEPEHOC 3arpA3HAIOMMIX BEIIECTE B armocepe (XEMHYECKHE CIIyTHHKH
3emin).

3 DkoJIOrAYecKHe Mpo6ieMbl aBBTOMOOHIIEHOTO TPAHCTIOPTA.

4 MeTa60J113M NECTHIMIOB B OKPYKalOIIeH cpeie.

5 OneHKa ¥ yIpaBJIeHHE SKOJIOTHIECKHM PHCKOM.

6 Crpoemme arMocdepbl H 3aBHCHMOCTE TEMICPaTypHOro opoduns OT BBICOTHL
eMeHTHBIH ¥ MOJIEKYISPHEIA COCTAB BO3/lyXa; €r0 3BOJIIOINHA.

Bompock! K 3K3aMeHY

1 OCHOBHEIE HCTOUHHMKH XHMHUECKOTO 3arPS3HeHAs aTMOC(HEPEI: IPOMBIIIICHHOCTS,
SHEpreTHKa, CeJbCKOe XO3AHCTBO, TPAHCTIOPT, KOMMYHAIIBHOC XO3HCTBO H JIP.

2 TIpEOPHTETHBIE 3KOTOKCHKAHTEL.

3 DoTOXHMHAYECKHE IIPeBpamenus B Tpornochepe. O30HOBBIC ABIPI M MPEIOTBPAMEHHE HX
obpa3oBaHHs.

4 MeTo/IEI OUHCTKH BHIOPOCOB B aTMOC(eEDY.

§ DeMeHTHBIH COCTAB M XHMHUECKas KIacCuuKamus noIB.

6 MazoBklii COCTaB TOYB. KHCIOTHO-OCHOBHa# OydepHOCTh ¥  OKHCIHTCILHO-
BOCCTaHOBHTEIBHEIE IIPOIECCHI.

7 Xumugeckas gerpananas 1ogs. OCHOBHEIC HCTOTHUKH 3arpA3HCHUS TI0YB. [TpuopHUTETHEIE
3arpA3HAIONINE BEIIESCTRA.

8 Posis BOBI B IPOHCXOXKICHHAN KU3HH. ['MApOIOrHYeCKU THKII, rIo0anbHoe
pacrpefie/leHHe W JBHJKCHHC BOJBL

9 OcHOBHBIE HEOPraHUYECKHE COCTABILIONHME IPAPOAHBIX BO. OcoOeHHOCTH XHMHYIECKOTI0
cocTasa IOA3EMHBIX BOI.

10 OCHOBHBIE HMCTOYHMKH 3arpsi3HeHAsl BOJHEIX dKocmcTeM. Hurparel H docharer Kak
MUTHPYIOIEE (paKTOPE! 3BTPOGHUKAIIMH BOLOEMOB. Opraiu9ecKue 3arpA3HAIONIHE BeMEeCTBa
¥ PacTBOPEHHEIH KHCIOPONI KaK KPHTEPHH Ka4eCTBA BOJHEIX SKOCHCTEM.

11 Tsokénble MeTaUIBI H HX MPOW3BOAHBIE: (QOPMBI CYIIECTBOBAHHA H TpaHCchOpMaIui B
BOJIHEIX SKOCHCTEMAX.

12 OH3EKO-XMMHUECKHE CTAHAApTHl H IleJeBble IOKAa3aTeNH KaueCIBa BOJ (TPEPOIHBIX,




CTOYHEIX ¥ IHATEEBHIX). BHOTECTHPOBANHE ¥ OHOMHIMKAIMA Ka4eCcTBa BO/L.

13 MeToIBI OYMCTKH CTOYHBIX Boa. IIpoGiaeMs! OAroTOBKH NHTHEBOH BOJBI. ByTHIMpOBaHHAA
IUTHEBast BOJA.

14 Xumudeckue OyMepaHIH H 370pOBhE HaCCJICHHA. OcuoBHble (ha3pl BO3JEHCTBHA
TOKCHKAHTOB. BHOAKKyMYJISI{Hs OPraHMIeCKHX TOKCHKAHTOB B BOMHBIX TpOo(HUECKHX LHETAX

15 MonekynspHbie, KIETOYHBIE H JPYrHe MCXaHM3MBI tokcugroctd CooTHOIIEHHE 71032~
peakmus", OCTPBIC X XPOHHYISCKHE JIETAIBHBIC HO3BL. PamkuapoBaHHE TOKCHIHOCTH.

16 Bimsiuwe 3arpsa3HeHHs aTMOCHEPHOro BO3JyXa Ha 3enéHple HACaXIEHWA H 3[00pPOBBE
HaceNeHHS.

17 XuMudecKoe 3arps3HEHHE NHIIEBBIX IPOJYKTOB. BiHgHHE KadecTBa OUTHEBOH BOJBI Ha
3/I0pPOBEE HAaCEJICHHA.

18 OcHOBHBIE KJIacChl 3arpA3HAIOIINX BEINECTB, knaccuduKanys, odmas XapakTepaCcTHKa.

19 Moromme cpeicTsa. OcoOeHHOCTH XHMHYECKOr0 CTPOCHHA, xnaccapukanus. Crocobsl
[OBBIIIEHHS SKOJOTHYIECKOH YHCTOTHI MOIOLIHX CPE/ICTB.

20 Hedrs u uedrempoayktsl. CocTas, XapakTep TOKCHYECKOIr0 JEHCTBHA pPa3THYIHBIX
xomroHeHToB HedTH. McTogHmMKM H MacmTabel  3arpasHeHmEs Ouocdepsr HepTRIO H
nedrenpoxykramu. [locnencTsus He(TAHOTO 3arpA3HEHHA MOPEii H OKEaHOB.

21 T'a3o06pasnsie BemecTBa. OCHOBHBIC 3arpA3HHUTEIH aTMocdephl, HX CBOMCTBA, HCTOYHHKHA H
IIOC/IEICTBHS HAKOILIEHHS B aTMOChepe.

22 Hutpats! ¥ HATPHTEL VICTOYHAKH HATPATOB H HATPHTOB B okpykaroweii cpese. Metabomusm
HHUTPATOB B Oprasu3Me. TOKCHIecKoe NeHCTBAC HUTPHTOB A HHTPO3aMHHOB.

73 Tsxénsie meramwist (TM). Broreoxumudeckue CBOHCTBA TM: Psan ToxcmurocTH TM.
OpranH4ecKue COeTHHEHHS TM B okpy)Karome# cpee, MeXaHH3Mbl TOKCHYESCKOTO JIeHCTBHUSA.

24 Pammomykmuael. Knaccupukamus —paadOHYKIMIOB TIO  CTCICHH OHOJIOrHIECKOro
Bo3jelicTBrs. (DAaKTOPHL, ONpEJE/SIONHE ONACHOCTH —PagHOHYKIHMAOB, 3aKOHOMEPHOCTH
MHATPAIHH PAJHOHYKIHIOB B OKPYXKAIOMEH CPeAe B aKKyMy THPOBAHI B OpraHH3Me.

25 Tlectmmamel. Knaccudukamus MECTHIHJIOB 0 HA3sHAUCHHIO H IO XHMHYECKO#l IpHpOJIE,
(hH3HKO-XMMHYECKHE CBOHCTBA M OHONOrHHECKOe JeficTBHE Pa3IMIHBIX KJIACCOB TECTHIH/IOB.
[TocneacTBHs YIOTPEOIECHHS MHINK YETI0BEKOM, sarpssuérnoi XOIL

26 TlonWITHKIMYECKHE apOMAaTHYeCKHE YITICBOLOPOIBI (TIAY), ux crpoenne, Gu3AKO-
XUMHYECKHE CBOMCTBA H XapaKTep TOKCHYECKOro JEHCTBHA. HcToynMKkE # MacmTaObl
noctymierns [TAY B OkpyKarolyio Cpey.

27 TlonuxXJIOpPHpOBAHHEIE M MOTHOPOMHPOBAHHEIC nmubensomuoxcuanl  (TIX, TIBJUD),
mubensodyparsr (IIXJ®, I[BAD) n oubermsr (IIXB, ITBB). WX Qu3HKO-XAMHYECKHE
CBOMCTEA ¥ TOKCHYHOCTH, HCTOYHHMKH ¥ MEXaHA3MbI 00pa30BaHUA.

28 Hurposamussl. MexaHu3MBl 00pa3’oBaHus HHTPO3aMHHOB B IMHIICBBIX NPOAOYKTaxX H
armocdepe. KamneporeHHas H MyTareHHas aKTHBHOCTE HHTPO3aMHHOB, yCTOHUHBOCTE
HHTPO3aMHHOB.

29 MukoToKcHHBEL KpaTkas XapaKTepHCTHKa BTOPHYHBIX MeTabO0JIHTOB MHKPOCKOIIMYECKHX
rpuGoB (MHEKOTOKCHHOB). AQIATOKCHHEL, HX MYyTareHHOC, KaHIIEPOT€HHOE H TEPATOreHHOE
IeHCTBHE.

TIprMep 5K3aMEHAIMORHOTO OHIeTa

®I'BOY BO «KybaHcKHi IOCyHHBEPCHTET
Kadeapa anauTH9ecKoil XHMHH
Hanpagnesue MOArOTOBKH aCIAPAHTOB — 06.06.01 bronoruyeckue HayKl
TIpodums moaroroskr 03.02.08 DxonorHs (XMMIIECKHE HAYKH)
Tucnunumaa «XHMHEs H TOKCHKOJIOTHS OKPYKalomel cpeLD

BUJIET Ne 1



1 Ta3o06pasnble BemecTBa. OCHOBHbBIC 3arpA3HUTENH aTMocdepbl, HX CBOMCTBA, HCTOYHUKH H
TOCJIe/ICTBHS HAKOIUIEHHS B aTMOC(hepe.

2 MeTo/ bl OYMCTKH CTOYHEIX BOA. [Ipo6IeMbl MOATOTOBKH MHTHEBOH BOJIBI. BytumuposanHas
[HTHEBas BOJA.

3aB. kadeapoi
-p XHM. HayK, Ipodeccop 3.A. Temepnames

9. VyeOHO-MeTOAHYECKOE o0ecnedeHHE THCIUIIHHBI
9.1. OcHOoBHadA JHTEPATYpPa
9.1.1. TlegyaTHbIC H3IAHHS 0CHOBHOH JIATEPATYyPLI:

1. TlpoGems! anamaTaeckoi xumun. T.13. BrenabopaTopHbIi XAMHUeCKHi anamu3. Ilox
pexn. 3omorosa }0.A. M. Hayxa. 2010. 560 c.

2 Ilpuknammoit  xumudgeckmii  amanus:  IIpakTmdeckoe PYKOBOJCTBO/IIOX  PeIl.
T.H.IllexoBmoBoii, O.A. IlImurysa. Msx-8o Mockosckoro rocyrmsepcutera. 2010.

3. 4. 10. Kexmna, H. B. Bespyuko. Tokcukonorus B Tabmmmax u cxemax /- Pocros B/l :
®ennxc, 2006. - 142 c.

4. 10. C. Jlpyroe, A. A. Pomun. DKONOTHYECKHE aHAIM3BI IIPH pasauBax HeTH H
Hed)TeNPOIYKTOB: NPAKTHYECKOE PYKOBOACTBO/ - 2-¢ H3NL., nepepa6. u gom. - M.: BMHOM.
Jla6oparoprs 3uanmit, 2009. - 270 c.

5. MOHHTODHHT OpraHMYeCKHX 3arpA3HCHHH MNPHPOJHOH  CpelbI: 500 w™eromHK:
MpaKTHYECKOe PyKOBOACTBO //{pyros, IOpuit Crenanosud, A. A. Poxus; 10. C. Ilpyros, A. A.
PouH. - 2-€ U371, JOIL | Imepepal. - M. : BUHOM. JlaGoparopus 3HaHHH, 2009. - 893 c.

9.1.2. DIeKTPOHHBIE H3/{aAHAA OCHOBHOH JIHTEPaTyphI:

1. Obmas ¥ MpHUKIagHAs KOIOrHs [DIEKTPOHHEI pecype] : yueGHoe mocobue / mox pen.
Caepmua K.®.. — DnekTpoH. a. — MuHck : "Beimmsifmas mxomna", 2014. — 654 c. — Pexum
moctyna: https:/e.lanbook.com/book/65258

2. Ammes, P.A. OcHOBEI 00wieif 5KOJOTHM H MEXIyHapOIHOH 9KOJIOTHYECKOH IOJIMTHKH
[PnexTporHkIi pecype]: yuebHoe mocobue / P.A. Ames, A.A. Aspamenko, E.JI. bazunesa. —
Dnexrpon. maH. — Mocksa: Acmekt Ilpece, 2014. — 384 c¢. — Pexum pgocryna:
https://e.Janbook.com/book/68658.

3. Batsia, A.H. OcHOBBI OGIell # 9KOJNOTHIECKOH TOKCHKONOIMH [DNeKTPOHHBIH pecype] :
yuae6roe mocobue / A.H. Barsn, I.'T. ®pymun, B.H. Ba3siies. — Dnektpon. gan. — CaHKT-
Ietep6ypr : CnenJIut, 2009. — 352 c. — Pexum mocryna: https://e.lanbook.com/book/59872.

9.2. lono,HATeIbHASN JIATEPATYPA
9.2.1 IleuaTHbIE H3IAHHS ONOJTHATEILHOH JHTEPATY PBI:

1. Tlo3usikoBckmit B.M. Dxcmepru3a Msca | MsiconponaykTos / Hosocubupek: H3a-Bo yH-Ta,
2001. - 524 c.

2. A. ©. lllenenes, 1. A. TTedenexckas. ToBapoBeIeHIE ¥ SKCIICPTH3a IPO/IOBOIBCTBEHHBIX
ToBapoB/- 2-¢ W31, mepepab. u goir. - M. ; Pocros v//1 : MapT, 2004. - 990 c.

9.2.2 DIeKTPOHHbIE H3IAHHUS IONOJIHHTEILHOH JTHTEPATYPhI:

1.CrupaBoYHUK HHKEHEDA 110 OXPaHe OKPYKAKIIEH cpeibl. (DKl d) /F3aaTcibeiso
«Jlaaby.




2. Ipyros 10. C., Ponun A. A. Ananu3 3arpa3HeHHOM MOYBBI H OMACHLIX OTXO/I0B.
IIpaxTHueckoe pykoBoacTso - M.: BUHOM. JlaGoparopus 3uanuii, 2013

3. Ipyros FO. C., Poaun A. A. KonTpons 6€301acHOCTH U Ka4ecTBa MPOAYKTOB MHTAHUS U
TOBapoB AeTCKOro accoprumentTa. [Ipakruueckoe pykosoactso - M.: BUHOM. JlaGoparopus
3Hauuit, 2015.

9.3. [lepevens 0CHOBHBLIX HOPMATHBHBIX /IOKYMEHTOB

1. 3akon Poccuiickoii ®enepanuu «O 3ammure npas notpebureneii» ot 7 despans 1992 r. N°
2300-1.

2. 3akoH Poccuiickoii ®enepanuu «O TeXHHYECKOM peryauposanuny ot 27 nexkabps 2002 r.
Ne 184.

3. 3akon Poccuiickoii ®enepannn «O ceprHduKaimu npoayKun# 1 yeayr» ot 10 urons 1993
r. Ne 5151 -1.

4.T'OCT P 1.0-92 'ocynapcTBeHHas cicTeMa cranaprusainui PO, OcHOBHBIE IOIOXKEHHS.

5.IOCT P 1.10-96 I'ocynapcTeHHas cucTeMa craHiaprusanun P®. [Topsnok paspaborku,
IPUMECHEHHS, PEKOMEHJAIHM IPaBHI ¥ PEKOMEHJAlMH TO CTAHJAPTHU3ALMH, METPOJIOTHH H
cepTuduKanuy 1 HHGOPMALHH O HHX.

6. P 50.1.013-97 Meronuka NpoBeJCHHs TOCYJapCTBEHHOTO Haa30pa 3a COOMIOCHHEM
oOs3aTrenpHBIX  TpeOOBaHMH  roCyJapcTBEHHBIX  CTAHAAPTOB, [paBHI  00A3aTEIbHOM
cepTH(HKAHH U 3a CePTHQUITMPOBAHHON NPOIYKIMEH Ha cTaauu peanns3anuu (npoaaxu); Poc-i
ect-Mockaa.

7.TOCT P UCO/M3K 17025-2006 O6mue TpeboBaHHs K KOMIIETEHTHOCTH HCIIBITATEIBHBIX
H KaTHOpPOBOYHBIX TabopaTopHii.

8. I'OCT 16504-81 CucremMa rocylapCcTBEHHBIX HCIBITAHHH MPOAyKimH. Mcnbranus u
KOHTPOIb KadecTBa NmpoAyKnuH. OCHOBHBEIE TEPMHHBI W OnpeaeieHHs (¢ H3MeHeHHsMH oT 10
okTabps 2003 r.).

9.4. llepuoauveckue H31aHHSA
1. be3onacHocTh B TexHOChEpe
2.be3zonacHOCTh KH3HEAEATETLHOCTH
3. buonorus BHYTpeHHHX BOJ
4. buonorus Mops
5. BoaHsble pecypchl
6. I'eonkonorus
7. 3amuTa oKpyXKatomeii cpeibl B He(hTEra30BoM KOMILIEKCE
8. Dxonorus
9.5. MutepHeT-pecypebi
1. Ilopran «AnanmuTndeckas xumus B Poccum» http://www.wssanalytchem.org
2. Ilopran XHMHKOB-aHATUTHKOB: aHAIMTHYECKAsi XUMHUS H METPOJIOTHS Www.anchem.ru
3. Poccuiickoe xeMomeTpHYecKoe o01mecTBo http://res.chph.ras.ru
4. www.scopus.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. ®enepanbHOe areHTCTBO 10 TEXHHYECKOMY PEryJIHPOBAHHIO MW  METPOJIOTHH,
WWW.gost.ru; 0a3a HOPMaTHRHBIX JTIOKYMEHTOB,

13. BHUUKH, caiiT: www.standards.ru; 6aza AWC]] «['ocynapCTBEHHBINH pEeCTp THIIOB
CPE/JICTB U3MEPEHHH, JOMYMIEHHbIX K 00pamenuio B POy,



14. www.1gost.ru; 6a3a METOIHK BBITIOJTHEHHS H3MEPEHHU

9.6. Ilporpammuoe obfecnevueHHe COBPEMEHHBIX HH(POPMANHOHHO-KOMMYHHKAIHOHHBIX
TEeXHOJIOrHH

I[Iporpammuoe obecniedenne s crniekrpodoromerpa UV-1800 (Shimadzu), UK-@ypse-
cnekrpoporomerpos  FTIR-8400S 8 (Shimadzu), aromHO-aGcopOUHOHHOTO —CIEKTpOMETpa
AA-6800 (Shimadzu), xpomarorpapa LC-2010 (Shimadzu), Macc-CIIeKTPOMETPOB,
XpPOMATOMAcC-CIIEKTPOMETPOB M JIPYTOr0 COBPEMEHHOTO AHAJMTHYECKOro 0OOpYAOBaHHs, a
TaKke nporpammuoe obecneuenne Microsoft Office (Word, Excel, PowerPoint).

10.MaTepraibHO-TeXHHYeCKoe obecnedeHne THCIHILIHABI

Jlns peanusanuy NporpaMMbl HaydHO-HCCIIE/IOBATENBCKOH paboTHl aclMpaHToB 10
HalpaB/IeHHIO MOJArOTOBKM Kadeapa aHaIMTHYCCKOH XHMHH pacmoliaraeT MaTepHalbHO-
TexHu4eckoi Oa3oii, obecreunBaromell BEITIONIHEHHE BCEX BHJIOB HAy4YHO-HCCIIE/I0BATENBCKOM
pabotel. Vmeercs BO3MOKHOCTH HCHONB30BaHWsA oOOpydoBaHus naboparopuil  HayyHO-
00pa3oBaTeIbHOrO  KOJIOrO-aHATMTHYECKOro ILeHTpa: saboparopuu [CP-cnexTpockomnuw;
XpomartorpagHu; PEHTIeHOBCKOH CHEKTPOCKONHMH; PEHTTeHOrpaQH4ecKoro M TEPMHYECKOTO
aHaM3a; aTOMHO-a0COpOLIHOHHOIH CIIEKTPOCKOIIHH; naboparopuu HCCIIeIOBAHU M
NEPCHCKTHBHBIX MAaTEPHAIOB;, MHKPOBOJIHOBOH NpPOOONOATOTOBKY; HOHHOW XpoMaTorpapuu u
KaluUIAPHOTO 31eKTpodopesa; 1abopaTopHs aHaIN3a MHIIEBLIX IPOYKTOB.



