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PaGouasi porpaMma pa3paboTana B COOTBETCTBHHM ¢ TpeGoBaHMsiMu DeNepalbHOTO rocy/apcTBeH-
HOTO 06pPa30BATENBHOTO CTAHAAPTA BHICIIETO MPO(hecCHOHANBHOro o0pasoBaHys 10 HANPaBICHUIO
TOJICOTOBKH HAyYHO-TIEAATOTHYECKHX KaJpoB B aCHHPAHType 06.06.01 «buoyloTHYECKUE HAYKH» U
Ha OCHOBaHWM y4eBHOTO IIIaHa OCHOBHOI 00pa30BaTeIbHOM TPOrpaMMEl 10 HAlIPABJIEHAIO 06.06.01
«Buonornueckue Haykm» 1o npoduo 03.02.08 Dxonorus (XUMHYECKHE HAYKH).

CocraBUTeNH:

Sz /:%/ [[toniko TaTesina I'puropeeBHa, MIOKTOP XMMHYECKMX HayK, podeccop
kadeapsl aHATUTHYECKOM XHMHH.

PaGouas nporpaMma paccMOTpEHa M YTBEP)K/IEHa Ha 3ace/[aHuN ka(eIpel aHATUTHYECKOH XUMHH
07.06.2017 r. mpoTtoxon Ne 9.

3apenyrommui Kapeapoi
AHAIUTHYIECKOM XUMHH,

JLX.H., Ipodeccop 3.A. Temepnaien

PaGouast rporpaMma o106peHa Ha 3ace/laHiH yueOHO-METOAHIECKOH KOMUCCHH (hakypTeTa XUMHU
u BeIcOKUX Texnojoruit 27.06.2017 r. npotoxon Ne 5.

IIpeacenatens YMK
(akynpTeTa XUMHH ¥ BBICOKHX TEXHOIIOTH,
K.X.H., gouent ~ - c7* - . T.ILCropoxenko




1. e u 3aaa9H 0CBOECHHUS JHCIHNIHHBI

[{e/1bl0 OCBOEHMS! JIMCIUIUTHHBL «XHUMHSL H TOKCHKOJIOTHS OKPYAIOLIEH Cpe/ibDy SBIICTCH
(hopMHpOBaHUe Yy aCIHPaHTOR IIPEICTABICHUH 00 OCHOBHBIX XMMHYECKHX MPOLCCCaX, MPOUCXOTII-
mux B Guocepe ¢ yIaCTHEM IKOTOKCHKAHTOB H 3aKOHAX MX MHTpalud B 00BeKTaX sxochepsl, a
TAKIKE MOCEACTBHIX BO3IEHCTBIS Ha 00BEKTEI OKPYIKAFOIIEi CPEeIIBI.

OCHOBHBIMH 3a7aUaMH Kypca ABJISIOTCA:
— H3yYeHHe TIo6anbHbIX GHOrCOXHMHUECKUX MEKIIOB, (JOPM CYIIECTBOBAHMS ¥ MPOLECCOB TPAHC-
(popMaIHH IPUPOIHBIX TOKCHKAHTOB;
— 0O3HAKOMJICHHE ¢ [PHHIMIAME HOPMHPOBAHHS 3KOTOKCHKAHTOB B 00BEKTaX OKPYKAIOMEH CPe/ibl
M CHIDKEHHS MX HEMaTHBHOTO BO3JICHCTBHS Ha JKUBYIO IPUPOJLY.
2. MecTo aucuuiuiaabl B crpykrype OOII BO
Jluncupmna «XHUMHST H TOKCHKOJIOTHs OKPYJKaromleil cpejib SBISETCS JUCIHIIHHON 110

BHIGOPY BapHATHBHOHN uacTu 6710Ka «J[MCIMIUTHHEL (MO M)y yIeOHOro IIaHa 10 HAalpaBJICHHIO
06.06.01 «Bronornueckue Haykiy» 1o npodumo 03.02.08 Dxonorus (XUMUIECKUE HAYKH).
3. TpeGoBanus Kk pe3yIbTATAM O0CBOEHHS COACPKAHMS THCUHIIHHbI

B pesynbTaTe M3ydeHHs! Kypca y aclMpaHTOB JOJDKHA OBITH BEICTPOEHA CHCTCMA 0a30BBIX
SHAHHI O MyTAX PACIPOCTPAHEHHS SKOTOKCHKAHTOB B OKPY KaIOIICH cpelle, IPHPO/IHBIX Mporeccax
¢ X y4acTaeM, chOPMHUPOBAHO YMEHHE NPUMEHSATE ITOJIYYEHHBIC 3HAHMS JUIs PCIICHUS NPAKTHIC-
CKHMX 347124 TIO0 CHM)KEHUIO HETaTHBHBIX BO3JCHCTBHH 3KOTOKCHKAHTOB Ha JKUBYIO IIPUPOJTY.

B pe3yibrare M3ydeHUsl IAHHOMN MHCLUIUIMHEI ACTTHPAHTHI JOJDKHEL IPHOOPECTH CIEMYIOMIHE

3HaHHs, YMCHHA H HABBIKH.

— 3HATH OCHOBHBIE HCTOYHHKH ITOCTYIICHHS 3KOTOKCHKAHTOB B OKPY2KAOLIYIO CPE/ly U 3aK0-
HOMEPHOCTH MX H3MEHEHMH B 3aBUCUMOCTH OT BHELIHHX YCIIOBHH;

— YMETh IPHMEHSTE [IOTyYEHHBIE 3HAHMS U OLIEHKH SKOJIOTHECKHX PHCKOB 1 pazpaboTKu
MEpOIIPHATHH 110 HX CHHXKCHHIO,

— BJIaJIeTh METOLOJIOrMel aHaln3a 3KOJOTHYeCKOM CHTYallMi Ha OCHOBE [OJy4eHHOH HH(OP-
Maluy O COCTOSHHH ITPUPOJIHON CPEbL.

Jlimst uzydeHust Kypea «XHUMHs 1 TOKCHKOJIOTHS OKPYIKAIOIIEH cpe/ibly aCIIpanT JOIKEH
3HATD:

~IIPUHLUITEI OPTAaHH3AIMY YKOAHATUTHYECKOTO KOHTPOJIS 3KOTOKCHKAHTOB;

— OCHOBBI IIPOMBINIVIEHHOTO IIPOU3BO/ICTBA M MPUMEHEHHA XUMHIECKHX TEXHOJIOTHH, CBSA3aH-
HBIX C TTOJIYYEHHEM H UCIOJIE30BAHHEM YKOTOKCHKAHTOB;

— 0CcOOEHHOCTH COCTaBa M CBOWCTB 9KOJIOTHUECKUX OOBEKTOB.

B xone H3Y4YEHH S JUCITHITIINHBI «XHMMHUS X TOKCUKOJIOTUS Opr)KaIOH_[efl CpCALD» acIiMpanT




nproOperaeT MpodheccHoHaNbHY 0 KOMICTCHIMIO:

- crtoco0OHOCTE IIPHMEHATH COBPEMEHHEBIC METOJOJIOTHYECKHE TIOAX0bI K PEIIECHHIO l'lp06J]CM

skojorudeckoit 6ezonacnoctr (ITK-3).

4. Copep:kaHue U CTPYKTYPa AUCHUIIHHBI
4.1. Comepsxanue pa3aejoB IHCHHIIHHBI

Pazpabotano
C yJacTHeM
Ne pas- Haunmenosanue dopma Tekylle- |IpecTaBuTeNeH
Copnepixxanue pasjena i
nena pasjena ro KOHTpoJst | paboTojarenen
(ykazare opra-
HH3ALIHI0)

1 2 3 4

1 XHUMHYECKHH COCTaB U Crpoenme armocdepsr u 3aBucu- | Cobecenosanue YHIIK
sarps3HenHne aTMocepsl | MOCTh TEMIEPATyPHOTO NPoQuIs OT CAHAIATY

BBICOTEI. DJIEMEHTHBIH H MOJICKY- ¢dI'bOY BITO
JISIPHBIA COCTaB BO3JyXa; €ro 9BO- «KydI'Y»
nronusi. OCHOBHBIE UCTOUHUKH XHMH-

YEeCKOro 3arpssHeHust aTMochepsl

[TpuopuTeTHEIE HKOTOKCHKAHTEI.

Dxoyioruueckue NpobIeMBl aBTOMO-

ounpHoro TpaHcrnopra. PoTOXHMH-

YyecKHe NpeBpalieHus B Tponochepe,

poroxumuueckuit cmor. O30HO-

BBI€ JBIPE W NpPEeAOTBpalleHHe HX

o6pa3oBaHHu. TpancrpanuyHbBIi

MIEPEHOC 3aTrpSI3HAIONIMX BEMIECTB B

atMocepe (XUMHUECKHE CIYTHUKH

3emin). MeTojibl OYHCTKH BEIOPOCOB B

armocgepy. KoHBepTOpHI TOKCHKAH-

TOB B BBIXJIONHBEIX Ta3zax aBTOMOOH-

JIeH.

2 DH3UKO-XUMHUUECKUH DneMeHTHBIH cocTas B xumuueckas | Cobecenosanme VHIIK
cocTap mous. Xumuue- | knaccubukanms nous. Da3oBkli co- «Anamuty
cKas [erpagamus o4B craB 1no4yB. KHCIOTHO-OCHOBHAA ®I'BOY BIIO

Oy(pepHOCTH M OKUCIIHTCIBHO- «KyoI'¥»

BOCCTaHOBHTEJILHbIE ITPOLECCEHL. XK~
MuUecKas gerpajganys nous, OcHOB-
Hbl€ HCTOYHHUKH 3aIPA3HEHHUS II0YB.
IIpropuTEeTHBIE 3arPA3HSIONINE BE-
niecta: Metabonu3M IECTHIHIOB B
OKpyJKarommeH cpejie. AIbTEpHATHB-
HBIE CIIOCOOLI 3aIUThI pacTeHui. Jle-
TOKCHKAI(¥s TOYB T'YMHUHOBEIMHU Be-
IIIECTBAMH.




DOU3UKO-XUMUYCCKUH
cocTaB BoA. MCTOUHHMKH
3arps3HEHUs BOIHEIX

IKOCHUCTEM

Pone BOABI B IPOUCXOMKIECHUN JKH3~
Hu. [Hapomornyeckuii UK, IIo-
HansHOE

pacmpefielieHde ¥ JIBUKEHUC BO-
ne1,  CTpoeHHE MONEKYNT BOJBI,
rupaTanys HOHHBIX COCTMHEHHH,
ux qucconyaiys. OCHOBHBIE HEOP-
raHMYECKHE COCTABIIAIONINE IPH-
POIHEBIX BO.

OcobeHHOCTH XUMUYECKOTO COCTaBA
0JI3€MHEIX BOJ, [ YMUHOBEIE Bellle-
cTBa B IIPUPOJIHBIX Bojax. Kuciaot-
HO-OCHOBHBIE PABHOBECHS B BOJIHBIX
skocucTeMax. OKHCIHTENBHO- BOC~
CTaHOBUTEILHEIE TIPOIECCHI B IIPH-
pojHbIX BogaX. OCHOBHEIE HCTOYHUKH
3arpsS3HEHUS BOJHBIX YKOCHCTEM.
Hurparst 1 pochaTsl KaK TUMHTHPY-
rorque (GpakTopsl IBTPOPHKAIIHMH BOIO-
&MoB. OpraHuyeckye 3arpsA3HsIOIIe
BELIECTBA U PACTBOPEHHBIN KHCJIO-
POJI KaK KPUTEPUH KauecTBa BOJI-
HBIX DKOCHCTEM.

Tsprénpie MEeTauIBl 1 MX IIPOM3BO/I-
Hple. McTOYHWKY HX NONaJaHus B BO-
n0EMbI B 3 dexTr! Ha OnoTy. PU3M-
KO-XMMHYECKIE CTaH/[apThl U IIeJe-
BEIE [TOKA3aTe)Ii kadecTBa BOJ. bro-
TeCTHpOBaHWe U OMOMHIMKALMS Kadue-
cTBA BOJ. MeTOo/Ipl OYUCTKH CTOYHBIX
BoJ1. [TpoOIeMEI OJIrOTOBKH ITUThE-
BOM BOJIBI TEXHOJIOTHEH XIIOpPHUPOBa-
Hus. AJNBTepHATUBHBIE TEXHOJIOTHH
HOATOTOBKH IMUTHEBOH BOJBI.

CobecenoBaHue

YHIIK
CAHATUTY
®I'BOY BITO
«KyoI'Y»

ToxcukoJyiorust H
TOKCUKOJIOTHSA

IKO-

Xumudeckue Oymepanru H 310p0-
Bre Hacelenus. OcHOBHEIE (a3bl
BO3JIEHCTBHSA TOKCHKAHTOB. broak-
KyMYJISLIHAST OPraHHIeCKHUX TOKCHKAH-
TOB B BOAHBIX TPO(PUUIECKHX LIEIAX
(na mpuMmepe o3epa baiikai). 9KOTOK-
CHKOJIOTHS 0JIOBOOPTAHHYECKHUX
COCMUHEHUH («MMIIOCEKC) U €ero
NpHIUHEL). MonekyIapHEIe, KIeToY-
HBIE M JIPYTHE MEXaHU3MBI TOKCHYHO-
ctu. CooTHOMIEHHE "03a-peakud’,
OCTphIE W XPOHHYECKHE JICTAIBHBIE
I03bL. PamkupoBaHUE TOKCUYHOCTH.
Bnusnue 3arps3HeHns atMmocdepHo-
ro BO3JyXa Ha 3e/IEHLIC HaCaXIEeHH
W 3JI0pOBEE HaceleHus. XUMHUIeCKoe
3arpsi3HEHHE MUIEBBIX IPOJYKTOB.

CobecenoBanue

YHIIK
«AHATUT?
OI'BOY BITO
«Kybl'Y»




BrnusHMe KayecTBa MUTHEBOM BO/IbI Ha
3710poBbe HaceneHus. OueHka u
yIIpaBJieHHe YKOJOTHYECKUM PHCKOM.

OcCHOBHLIE KNACChI 9KO-
TOKCHUKAHTOB

OCHOBHBIE KJIACCHI  3arpA3HAIOIMX
pemiecTB. Morornue cpejcrea. CocTan
U 0COOEHHOCTH XHMHYECKOIO CTpOe-
uus gereprentoB uinn ITAB. UyBcTBH-
tenpHOCTE ruapodbuonToB Kk ITAB.
Buopasnaraemocts ITAB pazmuyHOro
crpoenust. CriocoObl MOBLIIIEHHS KO-
JIOTHYECKOH YHACTOTEI MOFOIIUX
CPEINCTB.

Hedrte u nedrenpogykTsl. Xapakrep
TOKCHYECKOTO JEHCTBHS pasjIM4HbIX
xomnonenToB Hedru. [locnencreus
HeTAHOTO 3arps3HeHHs Moped u
okeanoB. [a3000pa3HblE BEIIECTBA.
OCHOBHBIE 3arpS3HATENH aTMOC(EpEL,
UX CBOMCTBA, UCTOYHHKHM M IIOCIE]-
CTBHS HAKOIUIEHHUS B aTMoc(epe.
Hutparsl 1 HUTpUTHL. [IpakTHueckoe
UCIIOJIL30BaHie, METabOoIM3M HUTpAT-
OB B opranmsme. ToKCHUECKOE JIeH-
CTBHE HUTPHUTOB H HUTPO3aMHHOB.
Tsoxénsie meramns! (TM). buoreoxu-
muuyeckue csoiictea TM. Paa Toxcuy-
moctn TM. OpraHuyecKkue COejIHHe-
musg TM B okpysxaroleil cpese, Mexa-
HU3MBI TOKCHYECKOT0 ACHCTBH.
Paguonyimapt. Kinaccuukanus pa-
JHMOHYKJIMIOB 10 CTeneHH OHOJIoTH-
yeckoro  BosjedcTBHA.  DaKTOpHI,
ONpPEAE/ISIIONME OMNACHOCTh — pajiuo-
HYKJITHZOB. 3aKOHOMEPHOCTH MHIpa-
LM PAJUOHYKIHMIOB B OKPYXKArOLICH
cpelle ¥ aKKyMYJIMpOBaHHsI B Opra-
HHU3ME.

Ilectumuael.  Kmaccuduranus 1o
HA3HAUCHHUIO M 110 XUMHUYECKOH TMpH-
poje, BaXKHeHIME IPEICTABUTEIH.
OHU3NKO-XMMHYECKHE  CBOMCTBA U
OuoIornyecKoe JAeHCTBUE PaA3IHYHBIX
KJIACCOB IE€CTHIUAOB. [JonuIMKIHYe-
CKHE apOMAaTHYECKHE YIJIEBOJIOPOIIBI
(TIAY). Baxneiimme mpeicraBUTeNH
IMAY, wux crpoeuue, (uinKo-
XUMHYECKHE CBOHMCTBA M XapakTep
TOKCHYECKOro aedcTBus. McTouHHKH
u macmrabel nocrymienus [IAY B
OKpy>Karomyio cpefy. bens(a)uupen
KaK OJMH M3 TPHOPUTETHBIX 3arpss-

VHIIK
«AHaIUT»
OI'BOY BITO
«Kyol'Y»




HuTened arMocdepsl KPYIHBIX IOpo-
TIOB.

Crpoenue, pU3NKO-XUMHUYESCKHE
CBOMCTBA M TOKCHYHOCTD IIOJIATaJI0-
reHUPOBAHHBIX APOMATHYCCKHX CO-
enuHenuii. McTouHUKHM U MEXaHHU3MBI
obpazosanus ITX]1/1, moBenenue B
OKpyIKarolei cpene, 0cobo OracHsIe
TIX /1, crienu(puIHOCTh X TOKCHYE-
ckoro peicreud. KymynsitHBHBIH 3¢)-
dexT u ero nocneacTus. HuTposa-
MHHEL Mexanu3mel 00pazoBatus
HHTPO3aMHHOB B IHILEBBIX MPOITYK-
tax u atMoctepe. Kanueporennas u
MyTareHHas aKTMBHOCTb HUTPO3aMHU-
HOB. MukoTokcHHBL. KpaTkas xapak-
TEpPUCTHKA BTOPUYHBIX METa00JIMTOB
MUKPOCKOIIHYECKAX TPUOOB (MUKO-
TOKCHHOB). ADIATOKCHHEL, HX MyTa-
TeHHOE, KAHIIEPOTeHHOE B TEPaToreH-
goe feiicTere. AbIaToKCUKO3EI Ueso-
BeKa M JOMAIIHUX KUBOTHEIX. BHIIbI
IPOIYKIIHH, MOpakaeMble IPOAYLICH-
TaMu ahIaTOKCHHOB.

4.2, CTpykTypa JUCHUILTHHBI

TpynoeMKOCTE, 4acoB
Bun paboThl
2 Kypc o0yueHus Bceero
O0mast Tpy10eMKOCTh 144 144
Aynuropuas pabora: 20 20
Jexyuu (JI) 8 8
Jlabopamopuwie pabomut (JIP) 12 12
Ipaxmuuecxue 3anamus (1Ip3)
CamocrositebHas pabora: g7 a7
Pedepart (P)
CamocTosTeNLHOE H3YUEHHE Pas3IesioB 47 47
CamonoaroroBka (mpopaboTka U IOBTOPEHHE 50 50
JIEKITHOHHOTO MaTepuaia i Mareprana yJeo-
HHKOB H y4eOHBIX TOCOOMH, IIOJArOTOBKA K J1a-
OOpaTOPHBIM ¥ TIPAKTHYECKHM 3aHATHSM,
KOJUIOKBUYMaM H T.J.)
TloaroroBka ¥ caada dK3aMeHa 27 27
Bujx HTOroBOro KOHTPOJISA HK3aMeH

4.3. Pazgennl AMCUMILINHBL, 2 KypC

KonuuecTso uacoB

pas- HanmenoBaHue pa3feinoB

Bcero

Camocros-
AynuTtopHast
- TeJIbHAs
p pabota
J | np | TIIp3




pas- HaumMeHoBaHue pasncion
aerna

KonuuecTBO 9acoB

AynutopHas
Bcero paboTta

CamocTos-
TeJIbHas
pabora

JI JIP I1p3

2

XHUMHYECKHH COCTaB M 3arpsi3He-

18 1 4 17
HIIe aTMOC(EpLI

DU3NKO-XUMUUECKHH cOCTaB
nous. XUMHUeEcKast Jerpanarus 20 1 4 15
TIOYB

DUINKO-XUMHYECKHE COCTAB BOJL.
WeTounuky 3arps3HeHNs. BOAHEIX 31 2 4 75
SKOCHCTEM

TOKCHKOJIOTHSL M 3KOTOKCHKOJO-
s 22 2 20

OCHOBHBIE KJIaCChl 3KOTOKCHKaH~
OB 26 2 20

Hmozo: 117 8 12 97

Beezo: 117 8 12 97

4.4, JlekniHmoHHBIE 3AHITHS

No

Tema

Yac.

1

CrpoeHue aTMOC(ephl B 3aBHCHMOCTE TEMIIEPATYPHOTO MPOQ UL OT BRICOTEL.
DIeMEeHTHBIH ¥ MOJIEKYJIAPHBIH COCTAaB BO3yXa; €ro 3BOJIONAs. Pob KHCIOPOAa,
a30Ta U IHOKCH/(A YTIIEPO/Ia B POMCXOMKICHUH U PA3BUTHH JKHU3HH Ha 3eMIle.
OCHOBHbBIE MCTOYHHKH XHMHYECKOTO 3arpsi3HEHHs aTMOoC(ephl: MPOMBIIIICHHOCTD,
SHEPreTHKa, CelbCKoe X03MHCTBO, TPAHCIIOPT, KOMMYHAIBHOE XO34HCTBO U JIp. [Ipuo-
PHTETHBIE SKOTOKCHKAHTBI: OKCHIBI YIIIEPOJIa, a30Ta M CEPhl, 030H, aMMHAK, CCPOBO-
JOPOJ, XNOPHCTBIH B QTOPHCTHIA BOZOPOJ, BJIEMEHTHAs PTYTh, (GOpPMAIbICTHL,
rexcaxyiop0eH30y, MOHO- M HONHANEPHBIC APOMATHYECKHE YITIEBONOPOIbI (TTAY),
nonuxnopuposannsie Gudenuns (I1XB), 1ubeH30ANOKCHHEL (TIXJJT) u nubenzody-
paupl (IIXJI®). Dxonoruueckue mpobIeMBl aBTOMOOMIBHOIO TPAHCIOPTA. doro-
XMMHUECKHE IIpeBpalleHnss B Tponocdepe: OKUCIEHHE OKCHIA YIJIEpOJa ¥ MeraHa
(«ITapHUKOBEIH (G QexT» | MyTH €ro NpeJOTBPALIEHES), THAPOJII3 OKCHIOB a30Ta U
cephl - KHCIOTHBIE JOXKAH, 0OpasoBaHHE  INCPOKCHALETUIHATpATa -
doroxumuueckuil cmor. O30HOBBIE JBIPBHI M HMPEJOTBPANICHUE HX obpaszoBa-
uus. TpaHCTPAHHUHBIA TNEPEHOC 3arps3HAIONIMX BEIIECTB B aTMochepe (XHMUe-
CKHM€ CIIYTHHKH 3eMJIH).

MeToIBI OYHCTKH BEIOPOCOB B arMoc(epy: 0CaxIeHHe IBUIH U a3p030JIeH, KHIKOCTHASL
[POMBIBKA, HCIIOB30BAHHE CKIAA4aThIX H 3M1eKTpoduisTpoB, aGeopOmus, Ouompo-
MBIBKA ¥ afcopOIHs Ta30B, TEPMUYECKOE H KATAIMTHYECKOE COROKeHHE. KOHBEPTOPEI
TOKCHKAHTOB B BBIXJIONHBIX Ia3aX aBTOMOOMIEH.

DeMeNTHLIH cOCTaB ¥ XUMHUYecKas Kiaccubuxanus mo4s. ['yMuHOBEIE
BEINECTBA, MX IPOUCXONK/ICHHUE, METOBI Pa3/IENCHHs], 3JIEMCHTHBIA COCTAB, CTPOCHHE.
dasoppii coctaB  mouB. KwucioTHo-ocHOBHAs Oy(epHOCTH M OKHCIHTENLHO-
BOCCTAHOBHUTEJILHEIC IIPOLECCH. XUMIYECKas Aerpafalist MovB: BOAHAL dPO3Hs, 3a-
kucnenue, obeHeHre OHOreHaMu ¥ IYMYCOM, 3arPA3HEHHE TSDKENBIMH METAILIaMH U
OpraHMYEeCKUMH TOKCHKAHTAMH.

OCHOBHBIE HCTOUHHKY 3arPA3HCHHAS MOYB: BHITAICHHS H3 aTMOC(PEPE, CEIBCKOE X0-
3 CTBO, MyCOPHBIE CBAJIKH U Jp. [IpHOpHTETHBIC 3arPA3HSIOIINE BEIIECTBA: a30T-
HEIE y0OpEeHHs, COCAMHEHUS TMENBIX METAIOB (PTYTH, CBUHIA, Ka/IMHUA, OJIOBA,




MEJIM, HUKEJIS | JIP.), XII0pOpraHM4ecKie necTHIHIEL, pocdop-, a30T- U cepyco-
JieprKaliue Ipenaparsl, mepeTporisl. MeTabomsM NecTHIU/IOB B OKpY’KaroIeH
cpezie. AbTEPHATUBHEIE CIIOCOOBI 3alIUThI pacTCHHH. JIETOKCUKAIMS 1048 TYMHHO-
BBIMH BEIIECTBAMH.

Ponb BOJBL B IIPOHCXONCICHIHN KU3HA. ['uaponornyeckuit i, raobanpHoe
pacnupenenenne ¥ JABIDKeHHE BOAbL CTpOeHME MOJEKYJ BOZBL, THIpaTaIis
HOHHBIX CoeqHeHuH, ux auccorparysi. OCHOBHEIE HEOPTaHUICCKHUE COCTABIIIIO-
II¥e MPUPOJHBIX BOJ

(LLETIOYHEIE H LIET0YHO3EMENBHBIE COJIM MUHEPATBHBIX KHCIIOT). OcobeHHOCTH XH-
MHUYECKOro COCTaBa MOA3eMHBIX BoJ. | YMUHOBBIE BEIECTBA B [IPUPOJHBIX BOMAX.
KHCIOTHO-OCHOBHBIC PABHOBECHS B BOJHBIX SKOCHCTEMaxX. PacCTBOPHUMOCTE TMOKCH/IA
yriepoa B Bojiax (kapboHarHas cucTema). OKHCIUTETBHO- BOCCTAHOBHTEIILHBIC [1PO-
11ECCEHI B TIPHPOIHEIX BOJAX.

OCHOBHBIE MCTOYHHMKM 3arps3HEHHS BOJHBIX DKOCHCTEM: BBIIAJICHHS U3 armocepsl,
POMBIIIEHHOCTE, TPAHCIIOPT, SHEPreTHKA, CEIBECKOE U KOMMYHAIbHOC X035 CTBA
# 1p. Hutpate! u gocdarsl Kak TMMUTHPYIOIIHE (PAKTOPEL 3BTpO(HUKALHH BOJOEMOB.
OpraHHYecKHE 3arps3HsIONME BENECTBA ¥ PACTBOPCHHEIH KHMCIOPOJ, KaK KpHTE-
puit kadecTBa BOHBIX oKocucTeM. Xumuueckoe (XIIK) u Guonormieckoe (BTIK) mo-
TpeOJIeHne KUCI0POJIa.

TsKENBIE METAUIB! ¥ HX IPOM3BOHBIE: (POPMBI CYLIIECTBOBAHMA U TPaHc(opMAaLiii B
BOJIHBIX 3KOCHCTEMaX. BHOreoXMMHUecKHi UK pTyTH, 00pa3oBaHue METUIIPTYT-
HBIX coeAMHeHui. J{pyrie THITbI METAIUIOPraHHYECKUX 3KOTOKCHKAHTOB (opra-
HUYECKHE IPOM3BOIHEBIE 0JI0BA H CBUHIA). MICTOUHHKM HX [OIAJAHHsA B BONOEMBI 1

s exTtsl Ha GruoTy. PU3HKO-XMMHUYECKHE CTAHIaPTEI U IEIEBBIC MIOKA3ATE/H KaueCTBa
BOJL (IIPHPOIHBIX, CTOUHBIX H NUThEBBIX). BroTecTnpoBanye 1 OHOMHAMKAIMS Kave-
cTBa BOJ. MeTo (bl O4MCTKH CTOUHBIX BOJ: MEXaHHUYECKHE, OHOIOTHICCKUE, XUMUYE-
ckue ((proKyIMpoBaHKe, HeHTpatu3alus, OCaK/ICHHE METAJIIOB, OKHCICHHE, CONOKE-
rue). [Ipo6aeMpl MOArOTOBKH TUTHEBOM BOJBI TEXHOJIOTHEH XJIOPHPOBAHHUL. AnpTep-
HATUBHbBIC TEXHOJIOIUH TOFOTOBKH TUTHEBOI BOJIbI (030HUpOBanKE, Y D-001yucHHE).
BerToBbIe QHABTPHI Il JOOUYUCTKH MHTHEBOH BO/Ibl. By THINPOBAHHASL TUTHEBAS BOJA.

Xumnueckie GyMepaHrd M 3j10poBbe Hacenenusa. OCHOBHBIC (a3bl BO3JACHCTBHS
TOKCHKAHTOR (IOTJIOMEHHE, MeTab0IIH3M, CBA3LIBAHHE, OHOAKKYMYJIAIHA H BBIXOJ|
U3 opraHu3Ma). BHOAKKyMyJsIMsl OPraHHYeCKHX TOKCHKAHTOB B BOJHBIX TpohHue-
cKHX Lemsx (Ha npEMepe osepa Bafikan). Broakkymymsius "METHIPTYTH" B BOJHBIX
IHIEBEIX [ENSX W €8 TOKCHYHOCTh JUls GHOTHI M yenoBeka - "Gonesns Munamara'.
DKOTOKCHKOJIOTHS 0J0BOOPTaHMYECKHX COCTHHEHHH («MMIIOCEKC» H €ro IpH4H-
Hp1). MOJNCKYTSIpHBIE, KICTOUHBIE W APYTHE MEXaHW3MBI TOKCHUHOCTH (B3aHMOJIEH-
cteue ¢ JIHK, Genkamu, numunamu, pepMeHTaMM M JPYTUMH OHOXMMHYCCKHMHU
mutneHsimu). CooTHOIEHHE "03a-peakius”, OCTPbIe M XPOHHYECKUE JICTAJIBHBIC JI0-
361, PaHKUpPOBAHHE TOKCUYHOCTH. BiisHHE 3arpsasHeHus aTMOC(EPHOro BO3AyXa Ha
3ejIéHble HACAKACHHS M 3JI0pOBbE HaceleHHs. XMMHYECKOS 3arpsA3HEHHE MHUIICBBIX
IPOAYKTOB. BimaHMe KauecTBa MUTHEBOH BOMEI HA 3/10poBbC HaceneHus. Orenka
yIIpaBJIeHHE SKOJIOTUYECKHM PUCKOM.

OCHOBHBIE KJTAacChl 3arpasHsronx Beluect. Moronme cpenctsa. CocTaB MOFOIIMX
cpenctB. OcoBEHHOCTH XUMIYIECKOT0 CTPOSHHS AeTepreHToB mwin ITAB. Krnaccuduxa-
mus TIAB. Karnonusie ITAB, MX IpuMeHeHHE, MEXaHH3M TOKCHYECKOTO JCHCTBHA.
Biustare JIAB Ha cocTosHEE BOJIOEMOB M HAa paboTy OUHCTHBIX coopykeHui. dys-
CTBUTENLHOCTE TuApoOnonToB k ITAB. Buopasmaraemocts [IAB pasmuinoro crpoe-
aust. BemecTra juist ymsardenus Bojs! (Tpudocdar HaTpus), OCICACTBH UX 10Mana-
Hus B BOHOEMBL CriocoOBI MOBBILEHUs 9KOJOTHYECKOH YHCTOThI MOIOIIUX CPECTB.




Hedts u nedrenpoaykrsl. Cocras nedru. XapakTep TOKCHYECKOTO JIeHCTBUA pasJiny-
HBIX KOMTOHeHTOB HedTH. Merounuku U MaciuTaObl 3arpssHenus 6uocdeps He(THIO
u nedrempoaykramu. [locnecrsust HeTIHOTO 3aTPSA3HEHNUsE MOPCH ¥ OKEaHOB. Paznu-
BBl HEPTH U UX yCTpaHEHHSI.

Taszo06pasHble BemecTsa, OCHOBHBIE 3arPA3HUTENH aTMOC(EPBI: OKCHbL YIIEPOJa
(IV), azora (II, IV) u cepsr (IV); 030H; yrieBoZOPOLIB; dpeonsl. MIx cBoicTBa, HCTOY-
HUKH Y TI0CJICICTBHS HAKOIICHHA B aTMochepe.

Hurparsl 1 HUTPUTHL. MICTOYHEKE HHTPATOB 1 HUTPUTOB B OKPYIKAFOIICH cpene. IMpax-
THUECKOE HCIIONB30BAHUE HUTPATOB W HUTPHTOB. HUTPATEl B MpPOJYKTaX IHMTAHHS H
MUTHEBOH Boje. MeraGosiM3M HUTpatoB B opranusMe. TOKCHUECKOe JICHCTBHE HUTPH-
TOB ¥ HHTPO3aMHHOB.

Tsoxénsie metamisl (TM). Buoreoxumuyeckue cpoiicrea TM: GHoxuMHIdecKas aKTHB-
HOCTB, TOKCHYHOCTh, KAHIICPOTEHHOCTh, HOABIKHOCTh, OMOKOHIIEHTPHPOBAHHE | JIP.
Psy TokenasocT TM. Opranmdeckue coepunesus TM B okpyxaromie cpene. Ocobo
onacueie TM: cBHHEN, KafMH, PTYTh, X PACIPOCTPAaHEHHE B IIPUPOJE, ITPOMBIILICH-
HOE MCTIONB30BAHKE, MEXAHH3MEI TOKCHYECKOTO IEHCTBHS.

Pamuonyxmumsl. Kinaccupuranys paguoHy 0B 10 CTENCHI GHOJOTHHYECKOro BO3-
neiicTBHs. @aKTOPEI, OIPEIelIONIHE OIaCHOCTh PATHOHYKIIHIOB: THIT M3JTy YCHHI, T1€-
PHOJ TIOypachajia, IEPHO IOy BEIBEACHHS U3 OpraHu3Ma. 3aKOHOMEPHOCTH MHTpa-
MM PaIMOHYKIIM/IOB B OKPYKAIONIEH cpe/ie i aKKyMyJTHPOBAHHS B OpraHu3Me.
Mectumnst. Kiaccndukans necTHIMIOB [0 Ha3HAYEHHIO H T10 XMMUYCCKOH IIPHPO-
e, BaxcHeimme npejcTaBuTeny. ®U3MKO-XUMHYECKHE CBOHCTBA H OHOIOTHYECKOE
JefiCTBHE Pa3IMYHbBIX KJIACCOB MECTHUIIHJIOB. XJIOPOPraHWYCCKHE IECTHIHILI (XOII)
Kax HauboJIee OmacHbie IKOTOKCHKAHTHL Xapaktep BozaeiicTeus XOII Ha BHYyTpeHHHE
OpraHBl JKHBOTHBIX (TI€YeHb, MOYKH, Cep/ule), SMOPHOHEI, moJoBble wierku. Ilocnen-
CTBUS YIOTpeGIeH s MUK YesoBekoM, 3arpsasnénoil XOI1.

TTonuuUKIHYecKHe apoMaTideckue yriesogoposl (1IAY). BaxxeHmme npeacTasy-
tenu ITAY, ux cTpoenue, (HU3UKO-XMMHYCCKHE CBOMCTBA M XapaKTep TOKCHYECKOTO
neiicreus. Conepxanue [TAY B 00BEKTaX OKPYIKAIOLIEH CPEIBI M IPOJYKTaX MATAHUL.
HcTounnky 1 Macirabel noctymienus [TAY B oxpyxkaromyio cpemy. bens(a)mipen
KaK OZHH M3 IPHOPHTETHRIX 3arpsA3HuTeNeH aTMOC(EpEl KPYIIHBIX TOPOJIOB.
[oMUXJIOPUPOBAHHEIE U TOJHOPOMHPOBAHHBIE JMOCH30AMOKCHHE (X0, TIBA),
nubemodyparsr (IIXJI®, TIBJI®) u 6udenmwm (IIXb, IIBB). Crpoenue, (dusmKo-
XUMHUECKHE CBONWCTBA M TOKCHYHOCTH MOJHTAIOreHHPOBAHHBIX apOMaTHIECKHX CO-
exumennii. McTOYHUKA 1 Mexanu3Mbl obpasopanmst IIX]IJI, moBesenne B OKpYKaro-
meii cpeste, Tepmuyeckas yeroiunsocts. Ocobo onacusie IIXIII, crenu(pUIHOCTh MX
ToKcHueckoro neicTrus. Kymymatusnbii addext u ero nocnenctsus. CpefHIe KOH-
tentpanui [IX/1J] B mHINEBBIX MPOAYKTaX.

HutpozamMunbl, MexaHusMbl 06pa3oBaHHsA HUTPO3AMHHOB B IHIIEBLIX MPOIYKTAX H
arMoc(epe. Kanueporennast 1 MyTareHHas aKTHBHOCTh HUTpo3aMuHOB. OOpasoBanie
HUTPO3AMHHOB B Pe3yNbTare B3auMozeiicTris HekoTophix JIC ¢ HuTpuTamu. Binsnue
pH, Temmneparyprr, Y®-u3nyuenns, GaKTepUaNbHOTO 3arpsi3HEHHs Ha YCTOHIMBOCTD
HHTPO3aMHUHOB.

MukoToxcHHbL. KpaTkas XxapakTepHCTHKa BTOPHIHBIX META00IMTOB MHKPOCKOIHYE-
CKHX Ipub0B (MUKOTOKCHHOB). A(DJIaTOKCHHEL, HX MYTarcHHO€, KaHICPOTCHHOE 1 Te-
parorennoe fefictaue, OCHOBHBIC IIPEICTABUTENH a(IATOKCHHOB. AbhnaTOKCUKO3EI
YyenoBeKa W JIOMALIHUX YKHBOTHBIX. BUIBI MPOAYKIHH, TOpakaeMblie MPOAyLHCHTaMH
a(hIaTOKCHHOB. BlIaronpusTHBIE YCIOBH JUI Pa3BUTHs IPUOKOB.

4.5. JlaGoparopHbIe 3aHATHS
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Ne Tema Yac.
1. |Onpenenenue Gopmanbaernia B aTMOCHEPHOM BO3YXE. Pacuer I1/IB npompiii- 4
JIEHHBIX TIPEANPUATHH
2. |Onpenenenne xopopraHiyeckux MECTHIMAOB B IPUPOIHOH BOJIE o
3. |Onpenenenne coaepiKaHus TSHKEIBIX METAJIOB B II04BE 4

5. O6pasoBaTeIbHbIE TEXHOJOTHH

Bu 3ans-
Kype'2 L Hcrnone3yeMBle MHTEPAKTHBHBIE 00pa30BaTEIIBHEIE KonnuectBo
(1, TIP ) TEXHOJIOTHH JacoB
JI WHTepakTHBHEIE JEKLIHH 4
JIP ['pynIoBEIe JUCKYCCHH, 00CYK/ICHHE Pe3yJIbTATOB HC- 6
clefloBaHyi, KoH(epeHIMH
Hmozo: 10

6. OneHoYHbBIE CPeICTBA /ISl TEKYIIEro KOHTPOJIS YCNeBaeMOCTH
CobGeceroBanue, TOKIa/IbI, DK3aMeH.

IIpuMepHBIE TEMBI JOKIAIOB

1 PoJib KHCIOPO/Ia, a30Ta ¥ JIMOKCH/IA YITIEPOIA B IPOMCXOXKASHUH ¥ PA3BUTHH XKH3HA HA 3emie.
2 TpaHcrpaHduHBIH MEPEHOC 3arps3H;IOMIHX BELIECTB B arMocepe (XMMUUECKHE CITYTHUKH
3emimn).

3 DKoJOTHYECKHE ITPOGIEMBI aBTOMOOUIIBHOTO TPAHCIIOPTA.

4 MeTaboJIu3M MECTHITH/IOB B OKPY KAIOIICH cpene.

5 OueHKa 1 yIpaBieHde SKOJIOrMYECKUM PHCKOM.

6 Crpoenue arMoc(epsl U 3aBUCHMOCTh TEMIICPATYyPHOIO mpodrIist OT BEICOTHI. DJIEMEHTHBIH
W MOJIEKYJISIPHBIA COCTaB BO3/1yXa; €ro 9BOJIIOIH.

Bormpocs! K 3K3aMeHny

1 OCHOBHBIE HCTOUHHKHA XHMHUECKOTO 3arpsa3HeHns atMoc(eppl: NPOMBIIIIEHHOCTE, SHEPreTHKa,
CENbCKOE XO3SMHCTBO, TPAHCIIOPT, KOMMYHAIBHOE XO3SIHCTBO M JIp.

2 IIpruopUTETHBIE Y9KOTOKCHKAHTEL

3 GoToxuMHYecKHe npeBpanieHus B rponochepe. O30HOBBIE NBIPEI K NPENOTBPAIIEHAE HX
ofpazoBaHus.

4 MeToZIBl OYMCTKM BHLIGPOCOB B aTMOC(EpY.

5 DJIeMEHTHBIH cOCTaB M XUMHYecKas KjiacCH(UKaIs MOYB.

6 ®azoBblii cOcTaB TMOYB. KHMCIOTHO-OCHOBHas Oy(epHOCTE M OKHMCIHTEILHO- BOCCTAHO-
BHTEJIBHBIE IIPOLECCEL.

7 Xumuveckad ferpagais moys. OCHOBHbIC HCTOYHHKH 3arpA3HEHUs 1104B. [IpHOpHTETHEIE 38~
IPS3HSIOLIME BEIIECTBA.

8 PoJib BOJIBI B IPOUCXOMACHHH KU3HH. Iuaponornyeckuil uiJI, rnodanbHoe pacupesieeHie
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W JIBIDKEHHE BOBI

9 OcHOBHBIE HEOPraHMUECKHE COCTABIISIONME IPHPOAHEIX BOJ. OcobeHHOCTH XUMUYECKOTO CO-

CTaBa MOJ3EMHEIX BOJIL.

10 OcHOBHBIE HCTOYHHKH 3arpA3HEHHs! BOAHBIX 3kocucreM. HutpaTsl 1 (ocdatel KaK JTAMHTHPY-
fomme (pakTopsl 3BTpodUKaLEH BOTOEMOB. OpraHuyecKie 3arpAsHsIomue BEMEeCTsa U pacTBo-
PEHHEBIH KMCIOPOA KaK KPUTEPUH Ka4ecTBa BOJIHBIX SKOCHCTEM.

11 Tsokénple MeTaluibl H MX NPOU3BOJHEIC: (POPMBI CYINECTBOBAHUA U tpanchopMalud B BOJIHBIX
HKOCHCTEMAX.

12 ®U3HKO-XHMHYECKHE CTAHAPTEL U TeJIeBbIE MOKA3aTeIH KauecTsa BOJ| (IPHPOJHEIX, CTOYHBIX H
NUTLEBbIX). BroTecTupoBanne 1 OHOMHIMKALMA KaUeCTBA BOJL.

13 MeToapl OUMCTKH CTOYHBIX BOA. [IpoGJeMbl MOJrOTOBKH MHTHEBOH BOJIBL. byTrunupoBanHas
IUTHEBRAsE BOJA.

14 Xumuueckne GyMepaHrd U 3J0poBbe HaceneHus. OCHOBHBIC (a3bl BO3ICHCTBUA TOKCH-
KaHTOB. BHOAKKYMYJISIIKS OPraHMUECKHX TOKCHKAHTOB B BOIHBIX TPOPHUUECKHX LETISIX

15 MonekyisipHble, KIETOYHBIE U IPYTHE MEXaHU3Mbl TOKCHIHOCTH CooTHolmenue "no3a-peakius’,
OCTpBIE ¥ XPOHHYECKUE JTETANBHBIE J03bI. PAHKMPOBAHNE TOKCHHOCTH.

16 Buusiaue 3arps3Henus atMocepHOTo BO3/(yXa Ha 3eEHEIC HACAMICHH M 3/I0POBRE HACCTIC-
HUW.

17 XMMHUYECKOE 3arps3HEHHE IUINEBLIX MPOJYKTOB. BinsiHHE KauecTsa IIUTLEBOH BOMABI HA 3/10-
POBBE HaceleHHs.

18 OCHOBHBIE KJIACCH 3arPA3HAIONIMX BEIECTB, KIaccupurarus, ob1as XapakTepucTHKa.

19 Moroume cpenctea. Oco6EHHOCTH XUMHUECKOrO CTPOCHHS, winaccuukarust. CrocoObl MOBLI-
ITIEHUS! IKOJIOTHYECKOH YHCTOTHI MOIOLIUX CPE/CTB.

20 Hedyrb 1 nedTenpoaykTel. CocTas, XapakTep TOKCHYECKOTo JICHCTBHS PA3ITHIHBIX KOMIOHEHTOR
sedri. VicTounnku u MaciuTabe 3arpssHenus Ouochepst nedTeio 1 HedTempoaykramu. [locnea-
CTBUS HE()TSAHOTO 3arpsI3HEHUS MOPCH H OKEaHOB.

21 I'azooGpaznbic BemecTBa. OCHOBHBIC 3ar PASHUTEIIH aTMoc(epbl, UX CBONCTBa, HCTOYHUKH H I10-
CIIEIICTBUS HAKOIUIEHHs B aTMochepe.

22 Hutparhl 1 HUTPUTHL MICTOYHUKA HUTPATOB W HUTPHUTOB B okpyKaomeit cpeje. Metabonnsm
HATPATOB B oprammsme. TOKCHYECKOE JeHCTBIE HUTPUTOB U HUTPO3aMHIHOB.

23 Tsxénsie Metanisl (TM). buoreoxumudeckue cBoiictsa TM: Psii TOKCHYHOCTH TM. Opranuue-
cicue coenunenns TM B okpysxatomeif cpejie, MeXaHH3Mbl TOKCHIECKOTO JCHCTBHL.

24 Papmonykmuasl. Kinaccudukanusa pagdoHyKIHIOB 10 CTCICHH OHOIOTHUECKOTO BO3IEHCTBHS.

cDﬁK’I‘Ophl, OIIpe e/ IAI0UHEe 0aCHOCTD Pa/TMOHYKITH 0B, 3aKOHOMEPHOCTH MHI'DALAH paguOHYKIIH-
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JIOB B OKPY’KaIOLIeH cpelie ¥ aKKyMyJIHpOBaHHs B OpraHH3Me.
25 Tlectumunp. Kiraccupuranums MECTHIHMIOB 10 HA3HAYCHHUIO U IT0 XHMHYECKOH npupoze, pusu-
KO-XUMHYECKHE CBOMCTBA H GHONOrMUecKoe JeHCTBHE pasiMUHBIX KJaccoB mecTuiu/oB. llocnen-
CTBUS YIIOTPeGIEHUs THITH YeloBeKoM, 3arpasHénnoi XOII.
26 TlonuIEKIMIecKre apoMaTiyeckue yrnesogopoust (IIAY), ux crpoenue, GpU3HKO-XUMHYECKHE
CBOMCTBA M XapaKTep TOKCHYECKOro jeHcTBust. McTounMKM W MacmTabbl HOCTYTIEHHA [TAY B
OKPYKaIOIILYIO CPEJLY.
27 TlonmuxJIOpIPOBaHHbIE U MOTHOPOMHPOBAHHBIE UOEH30IHOKCHHBI (MX L, TIBAJT), mubdenzo-
dypansr (ITXJ1®, III®) 1 6udpennns (ITXB, 11Bb). Mx (pH3UKO-XUMHUYECKHUE CBOMCTRA M TOKCHUY-
HOCTh, HCTOUHHKH ¥ MEXaHHU3MEI 00pa3oBaHus.
28 Hurposzamuubl. MexXaHH3MBl 00pa30BaHusl HUTPO3AMHHOB B ITHINEBBIX MPOAYKTAX 1 aTMocepe.
Kanneporennas u MyTareHHas akTHBHOCTb HUTPO3aMHUHOB, YCTONYHBOCTE HUTPO3aAMHHOB.
29 MukoToKcHHBI. KpaTkas xapakTeprCcTHKa BTOPHIHBIX META00IUTOB MHKPOCKOIHIECKAX rpuboB
(MHKOTOKCHHOB). A(DIAaTOKCHHBI, HX MYTAI€HHOE, KAHLIEPOTEHHOE M TePATOTCHHOE JIeHCTBHE.
TIpumep SK3aMeHaAIMOHHOTr0 OuIeTa
OI'FOY BO «Kybanckuii rocyHHBEpCHTED?
Kadenpa anaauTHIECKOH XUMHH
Hanpagnenue moarotoBky acmupanTos — 06.06.01 buonornyeckue Hayku

ITpouis iogrorosku 03.02.08 Dxomorust (XMMHYECKHE HAYKH)
Juenuminna «XuMus H TOKCHKOJIOTUS OKPYsKaomeil cpeabn

BUJIET Ne 1

| Tasoobpasusle BemecTBa. OCHOBHBIE 3arPA3HUTENH aTMOC(EPEL, HX CBOMCTBA, HCTOMHUKA H 110~
crIeICTBUS HAKOTUTeHHs! B aTMocdepe.

2 MeToIBl OUHCTKH CTOYHEIX BOJ. IIpoGieMBl MOArOTOBKH IMHTHEBOH BO/IbL. byTHIHpOBAaHHAS TIH-
TheBast BOJA.

3aB. xadbenpoi
J-p XUM. HayK, podeccop 3.A. Temeparies
7. Yuyebno-MeToguueckoe odecrnedeHue JIHCHHITHHDI
7.1. OcHoBHas JuTEpPATYpAa
7.1.1. IleyaTHbIe H3JAHHS 0CHOBHOM JUTEPATYPHI:
1. [Ipo6eme! anamaTuaeckoil xumuu. T.13. BHenabopaTopHblil XUMUYECKHH aHANIHS. I[Tox
pen. 3omotosa FO.A. M. Hayxka. 2010. 560 c.
2 Ilpuxiannoit  xuMuueckuit — anaym3:  llpaxTauyeckoe PYKOBOACTBO/MOJ  Peml.

T.H.Illexogmosoit, O.A. Illnuryna. Usg-o Mockosckoro rocynusepeurera. 2010.
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3. 10. C. Jlpyros, A. A. PoquH. AHanM3 3arps3HEHHBIX OHOCPEa B NUINEBBIX MPOAYKTOE:
npakTHyeckoe pykosoacTso / - M.: BUHOM. JlaGopaTopust 3HaHHH, 2009. - 294 c.

4. H. 10. Kenuna, H. B. Bespyuko. Toxcuxonorust B Tabiurax u cxemax /- Poctos H/]] :
denuxc , 2006. - 142 c.

5. 10. C. [Ipyros, A. A. PoauH. DKOJOrMYeCKUE aHATH3bI IPA pa3InBax et u Hedre-
TIPO/IyKTOB: NIPAKTHIECKOE PyKOBOACTBO/ - 2-€ U3/, nepepab. u gom. - M.: BMUHOM. Jlaboparopust
3ganui, 2009. - 270 c.

6. 0. C. Jlpyros, A. A. PonuH. AHaiu3 3arpsi3HEHHON NOYBbI U OIACHBIX OTXOJOB: IPAK-
THYECKOE PYKOBOJICTBO/- 2-€ M3, mepepad. u jomn. - M.: BUHOM. Jla6oparopus 3Hanui, 2011, -
469 c.

7. 10. C. Jlpyros, A. A. Ponus. AHanu3 3arpsA3HEHHOM BOJBL IIPaKTHYECKOE nocooue/
- Mocksa: BUHOM. JIa6opaTopust 3uanuit, 2013. - 678 c.

8. MOHUTOPHHT OPraHMYeCKAX 3arpsi3HeHu# mpupoymoi cpeapr: 500 METOMMK: NpaKTHIe-
ckoe pykosozctso /Jlpyros, FOpuit Crenanosuy, A. A. PojuH; I0. C. lpyros, A. A. Pomun. - 2-€
3., non. u mepepab. - M. : BUHOM. JlaGopaTopus 3nanui, 2009. - 893 c.

7.1.2. DlIeKTPOHHbIE H3JAHUS OCHOBHOI JIMTEPATYPHI:

1. Iapumos P. A., XamukoB P. M. OcHOBBI XUMUYECKOH 3KOJIOIHH
2. Oxosenosa A. A., Eroposa I'. C. DKoJIOrHYecKHi MOHHTOPHHT: y4eOHOe nocobue ms

CTYJEHTOB BEICIINX yueGHBIX 3aBefeHuii/ Mznarenscrso: BomrI'TV. 2014

3.061mas 1 npuKiagHas sxonorus /M3aarenseTBo «Jlaupy.

4. Ammes P.A., Aspamenko A.A., Bazunepa E.JI. OcHoBel oBb1el PKOJIOrHY U MEXKAyHapoI-
HOM sKonoruueckoil momutuky /M3narensetBo «JIanby,

5. Barsin A. H., ®pymun I'. T., bazsures B. H. OcHoBbI 001IIeH ¥ IKO0JOrHIecKOH TOKCHKO-
noruu: yuebroe nocobue / CrientJIur, 2009.
7.2. onoHuTeILHASE IUTEPATYPA

7.2.1 IeyaTHble H3AAHUS JONOJIHUTEIbHON JHTEPATYPbI:

1. O6BeKTH! OKpYIKAIOLIeH cpejibl B uX aHanuTHuecKkuil kontpous.//Ilon pen. T.H. [IIexoB-
1oBoii; B 2-x Tomax; Kpaczomap, 2007.

2. IIpoGono/AroToBKa B 3KOJIOIMYECKOM aHAJIM3E: IPAKTHIECKOC PYKOBOJICTBO / pyros,
IOpuit Crenanosuy, A. A. Pomun ; 10. C. Ilpyros, A. A. PonuH. - 3-e u3n., gom. u nepepabd. - M.
BUHOM. Jla6oparopus 3uanuit, 2009. - 855 c.

1. OCHOREI aHAIMTHYECKOH XuMuH (B 2-X knurax) (noj penaxiuei I0.A. 3onotora). M.
Axanemus, 2014,

6. AHANUTHYECKAs] XHMHS: YUeOHUK JUIA CTyAeHTOB By30B: B 3 T./ nox pex. JI. H. Mocksu-

ua; [W. I'. 3enkesuy u jp. ]. - M. : Axaynemus, 2008. - 300 c.
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7. Tosusikopekuii B.M. Dxcneprusa Msica 1 MACONPOTYKTOB / HoBocubupck: M3a-Bo yH-Ta,
2001. - 524 c.

8. A. @. Illenenes, Y. A. TTeyenexckas. ToBapoBe/ieHHe ¥ SKCIEPTH3A NPOAOBOJILCTBCH-
HBIX TOBAPOB/- 2-€ U3, mepepab. u jom. - M. ; PocToB w/]1 : MapT, 2004. - 990 c.

9. DKenepTH3a HAMMTKOB: yueOHOE M0CO0He JUlsd CTY/IEHTOB BY30B [ /mopn obm. pex. B. M.
[ 103HSIKOBCKOTO. - 3-¢ U3, crep. - Hopocnbupek : M31-Bo yH-Ta, 2000.-332c.

10. A. @. Illenenes, O. U. Koxxyposa. TopapoBeieHHe U SKCIEPTH3A TJIOOOBOIIHBIX TOBA-
pos : yuebGHOE ocobue /Uist CTYCHTOB BY30B / Poctos H/J1 : MapT, 2001. - 63 c.

11. A. @. Illenenes, K. P. Mxurapsu. ToBapoBefieHHe H SKCIIEPTH3a BKYCOBBIX H aJIKOTOJIb
HBIX TOBApOB: yuebHoe mocodue [yist CTyJAECHTOB BY30B / Pocro w/J{: MapT, 2001. - 205 c.

12. A. @. Illenenes, O. M. Koxyposa.ToBapoBeneHne ¥ 5KCNEPTA3A MOJIOKA U MOJIOMHAIX
TIPOJLYKTOB : yueOHoe 1ocobue [Uist CTYICHTOB BY30B /- Poctos H/]1 : MapT, 2001. - 127 c.

7.2.2 IeKTPOHHbIE H3IAHUS AONOJIHHTELHON JUTEPATYPbI:

1. Oxonenora A. A. Dxonorus noys ¥ manamadTos. YuebHoe nocobue s CTyICHTOB TCX-
nuyeckux By3os/ Maatenscrso: Boarorpaackuii rocyAapeTBeHHbIH TEXHUYCCKUH YHHBEPCH-
TeT.2014

2 Oxonenosa A. A., XKenro6proxor B. @. Hedrenpoaykrsl B IOUBaX ¥ MCTOJIBL HX aHaymza/
U3naTenbeTBO: Boarorpanckuii rocy1apeTBeHHbIR rexauueckuii yaupepeuter. 2014

3.CpaBOYHEK MHOKEHEpa [0 OXPAHE OKPYIKAIOLIEH CPe/IbL. (Dxomnora) /M31aTenbCTBO
«Jlauby.

4. Iipyros 0. C., Mypasses A. T, Pomun A. A. DKCIpece-aHanu3 9KOJIOTHUECKHX Ipoo.
Tpaxtuueckoe pykosoacTso - M.: BUHOM. JIa6oparopus 3nanui, 2013

5. Jlpyros 10. C., Poxguu A. A. AHanus 3arpsisHEHHOH BOJIBI: PAKTHYCCKOC PYKOBOJICTBO -
M.: BUHOM. JIa6oparopus 3uanui, 2015

6. Jlpyros 0. C., Poxun A. A. AHaju3 3arps3HEHHOH MOUBBI 1 OMACHBIX OTXO/OB. [IpaxTn-
geckoe pykosoacTso - M.: BUHOM. JlaGoparopus spanuii, 2013

7. Opyros 1O. C., Poqun A. A. [azoxpoMarorpaduyecKuii anain3 3arpI3HEHHOTO BO3/lyXa:
npaxtrieckoe pykoosctso - M.: BMHOM. JlabopaTopus suanuii, 2015

8. Jlpyros IO. C., Poaun A. A. KonTposs 6e30macHOCTH M Ka4ueCTBa HPOLYKTOB MHTAHNS 1
TOBAPOB JETCKOro accopTuMenTa. [IpakTyeckoe pyKoBOACTBO - M.: BUHOM. JlaGopaTtopus 3Ha-
Huit, 2015.

9. Jlpyros 10. C., Pomua A. A. DK0JIOTHIECKME aHATU3BI TIPH pasIHBax nedhTH B HedTenpo-
JyKTOB: MIPAKTHHYECKOE PYKOBOJICTBO - M.: BUHOM. JlaGoparopus 3Hanui, 2015

7.3. IlepeveHs 0CHOBHBLIX HOPMATHBHBIX JOKYMEHTOB
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1. Baxon Poccuiickoi enepauum «O 3amure mpas NoTpedHTENEH» OT 7 deppans 1992 r. N°
2300-1.

2. 3axon Poccuiickoit eneparnin «O TEXHHICCKOM PETYINPOBAHKI OT 27 nexabps 2002 r. Ne
184.

3. 3axon Poccuiickoit denepanmu «O cepTHGUKAIAE IPOJYKIHH H yCIIyIr» OT 10 mions 1993 .
Ne 5151 -1.

4.TOCT P 1.0-92 I'ocymapcTBEHHAs CUCTEMa CTaHIapTH3alluH P®. OcHOBHBIE ITOJIOKESHH.

S5TOCT P 1.10-96 I'ocymapcTBeHHas cHCTeMa CTaHAApPTU3ALHH P®. ITopsamox pa3pabOTKH,
TIPHMEHCHHS, PEKOMEHTAITIH TIPABUJI H PEKOMEHALMH N0 CTAHNAPTH3AHH, METPOJIOTHH H CCPTH-
(ukaruu 1 MHGOPMAIHH O HUX.

6. P 50.1.013-97 MeTtoauKa IpoBeAeHHs rOCY1apCTBEHHOTO HAI30pa 32 cobionenueM 00s3a-
TeNpHBIX TpeOoBaHuil rocyapCTBEHHBIX CTaHNAPTOB, TPABHII 0bs3aTeNbHONM cepTH(HKALMK U 32
cepTH(GUIMPOBAHHOMN POy KLHEH Ha CTaMN peau3aliim (mpoyaxwu); Poc-i ecT-Mocksa.

7 TOCT P UCO/MDK 17025-2006 O61mue TpeGoBaHMSs K KOMIETCHTHOCTH HCIIRITATCIBHRIX 1
KanuOPOBOYHBIX TabOpaTOpHiL.

8. TOCT 16504-81 CucreMa rocyJapcTBEHHBIX HCIBITAHNMA TPOIYKIIAH. HcnpiTanust ¥ KOH-
TpONB KadecTBa HPOAYKIMHU. OCHOBHBIC TEPMHUHBL H OHNPCACIICHH (c m3menenusmu 0T 10 oKTAOpst
2003 r.).

7.4, IlepuoaHuecKue H3AAHNSA
1. BesomacHocTh B TEXHOC(EPE
2.BezonacHocThb XKU3HEAEATEIEHOCTH
3. Buonorus BHYTPEHHHX BOJ
4. buonorus Mopst
5. Boanble pecypcehl
6. 'eoskonorust
7. XKypHal aHaTUTAYECKOH XAMHH
8. 3anuTa OKpy’Karollei cpe/ibl B HE(TErasoBOM KOMIIICKCE
9. Mssectus BY308 Cesepo-Kapkasckoro permona. Cepust: ECTECTBEHHBIC HAYKH
10 Ussectus BY3o0s. Cepust: XuMHSA U XUMHAYECKast TEXHOJIOTHA
11. 3aBoyickas nabopatopus. JlnarHocTHKa MaTEPHATIOB
12. OxeaHoJOT U
13. PoccuiicKkuit XUMHYECKHH Xy pHAIl
14. Cubupckiit 3K0JIOrHUECKHHA KKy pHAT

15. DKONIOTHYECKHE CUCTEMBL U IPUOOPEI
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16. DKONOrHUECKHI BeCTHUK HayuHbIX HeHTpoB UDC
17. Dxonorus
7.5. UnTepuer-pecypebl
1. Hopran «Ananuruyeckas Xumus B Poccrny» http://www.wssanalytchem.org
2. IlopTa XMMUKOB-aHATHTHKOB: aHAIMTHYECKAsT XUMHs ¥ METPOJIOTH www.anchem.ru
Poccuiickoe xemoMeTpuueckoe o6miecTso http://res.chph.ras.ru

3. www.scopus.com,

4, www.sclrus.com

5. MejiepanbHOE areHTCTBO IO TEXHUYECKOMY PETyIHPOBAHHIO M METPOJIOTHH, www.gost.ru;
fa3a HOPMATHBHBIX JIOKYMEHTOR,

6. BHUMKU, caiir: www.standards.ru; 6a3a AVC]] «I"ocyrapcTBeHHbIH PEECTp TUIIOB CPE/ICTB

M3MEPEHH, JIOMYIICHHBIX K 00paIeH IO B PDy;
7. www. | gost.ru; 6a3a METOIMK BBIITOJTHEHHUS H3MEpEeHHH

7.6. TIporpammHoe ofecreveHHe COBPEMEHHBIX HH(POPMANMOHHO-KOMMYHHKAIHOHHDIX
TeXHOJIOrHil

TTporpaMmHOe oOecIeUeHne JUIs CreKTpodhoToMeTpa UV-1800 (Shimadzu), UK-®ypbe-
cniextpooromerpor  FTIR-8400S 8 (Shimadzu), aToMHO-a0cOpOIEOHHOTO  CIIEKTPOMETPA AA-
6800 (Shimadzu), xpomarorpada LC-2010 (Shimadzu), Macc-CIeKTpOMETPOB, XpoMaToMacc-
CHIEKTPOMETPOB U [APYTOro COBPEMEHHOIO aHATMTHYECKOTO 000PYIOBAHMS, a TAKKE MPOTrPAMMHOC
obecreuenne Microsoft Office (Word, Excel, PowerPoint).

8.MaTepuaabHO-TEXHHYECKOE oDecrnevdeHne THCHHNIMHbI

JUis peanu3alMH IIPOTPAMMbI HAyYHO-HCCIIE0BATENLCKOR PabOThl ACTMPAHTOB o
HANPABICHUIO MOATOTOBKM Kadefipa aHAIMTHYCCKOH XMMHH  pacriojaracT —MaTepHalbHo-
TeXHUYECKOH 6a30it, ofeciednBaromeil BRIMOIHEHHE BCeX BHIOB HAyUHO-MCCIEIOBATENECKOH pa-
Gorel. VMeercss BO3MOYKHOCTH HCIONB30BaHWs 0o6GOpylnoBaHus —TabopaTopHil Hay4HO-
06pa3’oBaTeLHOrO KOJIOr0-aHAIMTHIECKOTO TEHTpa: 1abopaTopHy ICP-cnekTpocKkonuu; xpoma-
Torpa(uy; PEHTTEHOBCKOH CIIEKTPOCKOIHH; PEHTTEHOrpaduIecKkoro M TEPMUYCCKOro aHalln3a;
ATOMHO-a0COPOIMOHHOMN CIIEKTPOCKOMNH; JabopaToOpuK MCCIIe0BAHUH IIEPCIICKTUBHEIX MaTCpHa-
JI0B; MHKPOBOJNHOBOH IPOGOMOATOTOBKH; HOHHOH XpoMaTorpaduy ¥ KamuIIIpHOro aeKTpodo-

pesa; 1abopaTOpPHsl aHaJIM3a MHIIEBRIX TPOJYKTOB.
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