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PaBouas nporpamMMa paspaboTana B COOTBeTCTBMM ¢  TpeOoBanusimu  DejepalbHOTO
roCyIapCcTBEHHOro  00pa3oBaTeNLHOTO CTaHAAPTa BhICUIEro 00pa3oBaHMs 1O HAlPaBICHHIO
MOJArOTOBKH HAy4dHO-IEIATOTHUECKUX KampoB B acnupanType 06.06.01 «buonorndeckue Hayku» u
Ha OCHOBAHMH yueOHOTO ITaHa OCHOBHOM 00pa3oBaTeIbHON MporpammMel 1o HarpasieHnto 06.06.01
«buonorudeckue gayku» mo npodumo 03.02.08 Dxonorus (XMMHYECKUE HAYKH).

CocTaBuTENH;

"
if Wity Kucenesa Haranus BraguMHpoOBHA, KAHIMIAT XMMHUECKUX HAYK, JOUEHT
Kkadeapbl AHATHTHIECKOH XHMHH.
3//"%-"5‘4"{7__: [Tronko Tatesina I'puropbeBHa, AOKTOP XUMHUYECKHX Hayk, mpodeccop
kad)e/ipbl AHATMTHUECKOH XHMUH,

PaGouas mporpaMma paccMOTpeHa ¥ yTBepIKIeHa Ha 3acefaHuu Ka(eaprl aHaTHTHYECKOH XHMHU
19.04.2018 r. npoTtoxoin Ne 5.

3aBenyronuit kadenpoi
AHATHUTUYECCKON XUMHH, =
JI.X.H., podeccop i i 3.A. Temepaames

PaBouast mporpamma ofo0peHa Ha 3ace/laHiH yueOHO-METOIMHYEeCKOH KOMHCCHH (haKyIbTeTd XHMHK
1 BeIcokux TexHosorud 20.04.2018 mpotokon Ne 5.

[Tpejcenarens YMK
(axysibrera XMMHH B BLICOKHX TEXHOJIOTHH,
BN~
K.X.H., JIOTIEHT — T.I1.CropoxeHKo




1. Ienu m 3a1a4¥ OCBOEHM NHCIHIIINHDBI

ITenbio OCBOEHHs MUCIIATUIMHLL «XAMHSL H TOKCHKOIIOTHA OKpYIKaroIeil cpejiby IBISIETCs
hopMHpOBaHHWE y ACHHPAHTOB IPE/CTABICHHI 06 OCHOBHBLIX XHUMHYECKHUX IMpoIeccax,
MPOUCXOIANMX B GrOChEpe ¢ yIacTHeM KOTOKCHKAHTOB M 3aKOHAX MX MUIPALMH B obBeKTax
sKoc()epHl, a TAKKE IIOCITeICTBAIX BO3ACHCTBUS Ha 00BEKTEI OKPYKAIOIIEH CPENBL.

OcHogHbIMU 3a0ayami Kypca SBIISTFOTCH:
— m3ydyeHHe DIOOANBHBIX OHOTCOXHMHMYECKHX IHKIIOB, (GopM CyIECTBOBAHHA H

TIpOIECCOB TpaHCHOPMAIHH MPHPOIHEIX TOKCHKAHTOB;
— O3HAKOMJIEHHE C IPHHIMIAMH HOPMHPOBAaHHS OSKOTOKCUKaHTOB B oOBeKTax
OKpY Karomei cpebl i CHUXKEHUSI HX HETaTHBHOTO BO3EHCTBHS Ha KUBYIO IIPHPOIY.

2. Mecro aucnumumHel B crpykrype OOII BO

Nucrummaa «XHUMHAS 1 TOKCHKOITOTHSL OXpy’Karomelt Cpeib ABIACTCS MMCLHILIIHON IO
BLIOOpY BapHaTHBHOM wacTH Omoka  «/lECIIMITIAIEL (Momymu)» ydebHOro ImaHa IIO
parmpasnenuio  06.06.01  «bHONOTHYECKHE HAyKH» IO npodmwmo  03.02.08 Dxonorus
(XEMHYECKIC HAYKH).

3. TpefoBanus K pe3yIbTaATAM 0CBOCHMS CONCPIRAHMS JHCIUILTAHBI

B pesynprate H3ydeHHs UCIUIIIHHBL Y aCIIPaHTOR JOJDKHA OEITEL BRICTPOEHA CHCTEMA
$a30BBIX 3HAHHI 0 IIYTIX PACIPOCTPAHEHUS SKOTOKCHKAHTOB B OKpYIKaroIeil cpezie ’
[[PHHITAIAX OPraHH3aIHI SKOGHATHTHYECKOT0 KOHTPOILL SKOTOKCHKAHTOB., IIPAPOJIHBIX
[IPOLEcCaX ¢ X YIacTHeM, ChOPMUPOBAHO yMEHHE IPUMCHATE JOJLYICHARIC SHAHHA JUTs
PENTeHHs IPAKTHIECKHX 3a1ad 110 CHIKSHHIO HEraTHBHBIX BO3JIEMCTBHH SKOTOKCHKAHTOB Ha

YKHBYIO TIPUPOIY.;

B Pe3yabTaTe U3y4CHHA ,I[aHHDfI JUCIHUIUTMHEL aCIIHPAHTEL JOJIKHEL

3HaTh
- OCHOBHBIE MCTOUHHMKH IIOCTYIUIEHHS OKOTOKCHKAHTOB B OKDYKAIOMIyIO CPEAy H
3aKOHOMEPHOCTH UX M3MEHEHHi B 3aBHCAMOCTH OT BHEIITHHX yCIIOBHH;

Ymerns
- NPUMEHATH IOJyYEHHBIE 3HAHUI UL OLCHKH SKOJIOTHYECKHX PHUCKOB H Pa3spabOTKH

MGPOHpHﬂTﬂﬁ 110 X CHHOKCHIHIO,

Bnapern
- METOZIOJIOTHMEH aHammu3a SKOJIOTHYECKOA CUTYallH Ha OCHOBE HONYICHHON HH)OPMAIHMH O

COCTOSHHHY IIPUPOJIHOM CPEJIBI.
4. Tlepeuern GopMUPyeMBIX KOMITETEHIHHA M HTATIbI HX dbopMupoBaAHHST

B XOJie W3YUeHHS IUCIMTUTHHEL « XUMHS B TOKCHKOIIOTHSL OKPYIKAFOIIEH Cpe/ipny ACTIHPaHT
IproOpeTaeT NPOPecCUOHANbHYI0 KOMIIETEHIIIIO:!
- CHMOCOBHOCTH TPHMEHSTH COBPEMEHHBIE METOJONOTHYECKHE IOAXO/B! K PEINCHHIO

TIpoGIIEM SKOJIOrHIECKOH O€30ITaCHOCTH (TIK-3).



Pacmudposka KOMIETEHINI B COOTBETCTBHH C KapTOii
06pazoBaTe/IbHOI MpOrpaMmebL:

KOMIIETEeHIHIT 0CHOBHOM

No Wunexc | Comeprxanue B pesymprare  H3y4CHHS yueOHOH  JUCITATIIHHBI
n_n. xoMmIeT | kommereHmy (wiH | o0yyaromupecs TOJDKHEL
) eHIHM | ©8 9acTH) 3HATH yMeTh BJIAJIETH
1 MK-3 | cmocobHOCTH OCHOBHEIE KPUTHYECKH HABLIKAMM
TIPAMCHSTh COBPEMEHHBIC AHaT3HpPOBATH IPaKTHYECKOT
COBPEMEHHEIC METOEI KOHTPOJS | BOSMOMKHOCTH 0 TIPAMEHEHHS
METOIOIOIHYCCKHE | M aHalM3a METOJI0B KOHTPOILSL | OCHOBHBIX
I0JTXOIBL K 0OBEKTOB M UCII0JIE30BATh METOJI0B
permenmro mpoGieM | OKpyKaromeH IOJIYIEHIYIO aHaIATHIECKO
SKOJIOTHYECKOH cpebl AHGOPMAIIHIO UL | TO KOHTPOIIA
He30macHOCTH ITOCTPOCHHS
AHaJTHTHIECKAX
CXEM C YUETOM
MePCIEKTHBHBIX
HaTpaBJIeHHNA 1X
Pa3BHTHUS,
COBpPEMEHHEIX
npobiieM B TeOpHi
B 00J1aCcTH
AHAIATHIECKOTO
KOHTPOJIA

5. [laHApyeMbIe Pe3ybTATHI 06y IeH s, XaPAKTEPH3YI0MmMUe PesyabTaTel, 3TANBI
(popMAPOBAHMST KOMIETEHIMIA i KPHTEPHH UX OXCHIBANMI

YpoBHU
(opMHPOBAHHST
KOMITETEHIITH

3naer

VmeeT

Bnaneer

IIK-3 - CII0COBHOCTD IPUMEHATE COBPEMEHHEIE METOOJIOTHIECKHE IOAXO/(BI K PEIICHIIO
11po6JIeM IKOJOIHIECKOH 6e30IacHOCTH

coziepKarue
OT/IETBHBIE TIPOOEIHI
3HAHUS COBPEMEHHBIX

cojiepiKaInee OTACIbHbIC
1pobeITBl HCTIONB30BAHUE
3HaHHUH B 00J1aCTH

Tloporoseli (dparMeHTapHbIe ¢parmentapHoe (parmenTapHOe
3HAHUS COBPEMEHHBIX | HCIIONB30BAHUC 3HAHUI B | IPUMEHEHHE METOOB
METOJ0B 00J1aCcTH COBPEMEHHBIX OLIEHKH 9KOJIOTHYECKOH
HKO0aHATHTHIECKOTO METOZOB CUTYaLHH IIPH
KOHTPOJIS /U aHA/IHM3a | YKOAHATUTHICCKOTO YCIIOBHAX
U OIEHUBAaHMA KOHTPOJIS JUIsl aHAJIM3A H | MHOTO(haKTOPHOTO
pasTMUHbIX (AaKTOB M | OLEHMBAHMS PasIMYHbX AHTPOIIOIEHHOTO
SIBJICHUH B (bakTOB U ABJIECHUH B BO3JieHicTBUS Ha Cpe/Ly
OKpYIKaIOLIEH cpeie OKpY’KaroIleH cpene oOuTaHug

bazoselit C¢hopMIpOBAHHEIE, HO | B II€IOM YCIICITHOES, HO B menoM ychemmsoe, Ho

cojiepIKaniee
OTIeTbHEIE TPOOETEL
IpUMEHEHHE METOJI0B

METOZIOB COBPEMEHHBIX METO/IOB OIIEHKH 3KOTOTHYECKOMH
3KOAHATTMTHIECKOTO SKOAHATHTHIECKOTO CHTYaIM{ IIPA
KOHTPOJIA VIS aHATH3a | KOHTPOJS ISl aHalM3a i | yCIOBHAX
U OT[CHUBAHMS OIEHMBAHMA PA3NUYHEIX | MHOTO(akTOPHOIO

| pasTuuHGIX GaKroB © | (aKToB U SBJICHUH B AHTPOTIOTEHHOTO




Yposau

(hopMEPOBAHHL 3HaeT Ymeer Brageer
KOMIIETeHITHHA
ABJIEHU B OKpY>KaIOIIEH Cpene BO3eHCTRUA Ha Cpeny
oKpysKarouiel cpeze oOHTaHMSL
IMoppmenssni | ChopMHpOBaHHBIE chOpMHPOBAHHOE YMEHHE | YCTIENIHOE M CHCTEMHOC
CHCTEMATHYICCKUE HCIONR30BaTh 3HAHHI B IIPUMEHEHHE MCTOJIOB

3HAHWS COBPEMEHHBIX

06J1acTH COBPEMEHHBIX

OIEHKH KOJIOTHIECKOH

METOJIOB METO/I0B CHTYaI1H IPH
SKOAHATUTHIECKOTO 5KOAHATUTHYECKOTO YCIIOBHAX
KOHTPOJIS JULL aHaIM32 | KOHTPOJI JULT aHanu3a 1 MHOT0(aKTOPHOTO
M OT[CHUBAHMUS OLICHHBAHM Pa3jMYHBIX | AHTPOIIOTEHHOI'O

pasIHYHBIX (PaKTOB M
SIBJIEHUH B
OKpyKaloIIeH cpee

(aKTOB M SABIECHUH B
OKpY?Karolled cpene

BO3IEHCTBHI Ha CPely
obuTaHus

6. Conep:raHue ¥ CTPYKTYPA JMCHANIHHBL
6.1. CopepsxaHue pa3/ie/ioB XHCIHUILIMHBY

HauMeHoBaHHE
paszena

Copepixanue pasjena

®opma
TEKYIIEro
KOHTPOJIA

Pazpaborano ¢
yUacTHEM
IpecTaBuTeNeH
pabotonaTenci
(yxasath
OpraHH3anHio)

1 2

3

4

1 | XuMuuecKkui
COCTaB K
3arps3HEHHE
aTMoc(epsl

Ctpoenue armocdepsl u
3aBHCUMOCTH TEMIIEpaTypHOIO
npodut oT
BBICOTHL DneMeHTHEIN "
MOJICKYJISIPHBIA COCTaB
BO3JIyXa; ero DBOJIIOLHS.

CobeceoBanye

VHIIK
«AHAIATY
®I'EOY BO
«Kyol'Vy»

OcHoBHEBIE
aTMocdepsl.

IpoOIIeME]
TpaHCIIOPTA.

XAMHUYECKOTO

SKOTOKCHKAHTEL OKOJIOTHYECKHE

@DOTOXUMHYECKHE

UCTOYHMKH
3arpsA3HEHHS
IIpuopUTETHEIC

ABTOMOOHIBHOTO

npeppaimenus B Tporocdepe,
$OTOXUMHYECKHH CMOT.
O30HOBEIE JUBIPBI u
IpELOTBPALICHHE ux
0oOpazoBaHHL.
TpascrpaHHIHbIH
3arpA3HAIOLINX
atmocdepe (XMMHYECKHE
cmyTHEkH  3ewimd).  MeTozis
OYHCTKE BBIOPOCOB B aTMOC(epy.
Konpepropsl  TOKCHKAHTOB B
BBIXJIOMHBIX Ta3ax aBTOMOOHIIEH.

HepeHoc
BECIECTB B

2 | ®usuxo-
XUMHYECKHH

DjeMeHTHBIH cocTaB |
XuMHyeckas Kiaccuburanus

CobecenoBague

YHIIK
«Anamary |




®T'BOY BO |

COCTaB nous. | mous. @a30BEIA COCTaR  IIOYB.
XuMudeckad KucnoTHO-0CHOBHAS «Kyol'V»
merpamarust tous | 6ydepHOCTE M.

OKHCIHTEIBHO-

BOCCTAHOBMTEIIEHBIE IIPOIIECCEL

Xumudeckast Jerpajiarusi I0IB.

OcHOBHBIE HCTOYHHKHA

3arps3HEHMS IOYB.

IIpHOpUTETHBIC 3arP3HAIONIIE

BemtecTsa: MeTabomu3M

MECTHIUIOB B OKpYXKaromei

cpejie. ANbTEPHATHBHEIE

CIOCOOEI 3aIUTEl PACTEHHH.

JTeToKCHKAIFS TIOYB

I'YMHHOBBIMH BEIECTBAMH.
Du3HKO- PoJib BOJBI B IPOUCXOXKICHHA CobecejioBaHHE VHIIK
XAMHWYCCKAH XU3HH. [ HIPOIOrHYeCKUi «AHATHTY
COCTaB BOM. | UK, riobanbHOe dI'BOY BO
M cTOUHUKHA pacipenenesye M IBIDKEHHC «KyoI'Y»
3arpA3HEHUS Bonel. CrTpoeHHE MOIEKYI
BOIHBIX BOJBL, TH/IpaTalisd MOHHBIX
HKOCHCTEM COCIMHEHMH, UX TUCCOIHATIH.

OcHOBHBIC HEOPIraHUYECKHE
COCTABJIIONIHE TPHPOIHEIX BOI.
OcofeHHOCTH XUMHYECKOI'0
cOCTaBa MOJI3eMHEIX BOJL.
I'yMHHOBBIE BEIECTBA B
npuponHbx Bofax. KucioTHo-
OCHOBHEIE PABHOBECHS B BOJHBIX
srocucreMax. OKHCITHTENBEHO-
BOCCTAHOBHMTEIBHBIC IIPOIIECCHL B
NPUPOAHBIX BoAaxX. OCHOBHEIE
MCTOYHUKH 3arpSI3HEHUA BOJIHBIX
sxocucreM. Hutpatst i docdarst
KaK JIAMHTHpYOIIHe (axToph!
SBTpO(UKAIMH BOLOEMOB.
OprannyecKne 3arpsi3HAoIue
BEIECTBA U PACTBOPEHHEBIM
KHCJIOPOJ KaK KPATEPHI
KagecTBa BOIHBIX DKOCHCTEM.
TsrEnple METAJIIBL M UX
npou3BoHele. MCTOUHUKH HX
IIOIIANAHMs B BOJIOEMBI H
sddexret Ha GHOTY. PU3UKO-
XUMHYECKHE CTAaHIapThl 1
LIEJIEBEIE II0KA3aTENH KauecTBa
BOx. BHOTECTHPOBAHKE H
OHOMHIHKAIHMSA KauecTBa BO/I.
MeToasl OUHCTKH CTOYHBIX BOL.
[Ipo6aeME! ITOArOTOBKY
IUTHEBOH BOIBI TEXHONOTHEH
XJIOpUpOBaHHs. AIBTEPHATHBHbIE




TEeXHOJIOTHH II0JTOTOBKH
MUTEEBOI BOJBL.

Toxcukonordass H
IKOTOKCHAKOIIOTH A

XuMmuueckue OyMepaHri °H
30pOBBE HACEIEHHS.
OcHoBHEBIE (a3sl BO3AEHCTBHS
TOKCHKAHTOB. BHOaKKyMYISITHL
OpranuvecKuX TOKCHKAHTOB B
BOJIHEIX TPOMIUECKHK HEmsX (Ia
npumepe o3epa baiikan).
OKOTOKCHKOJIOTUA
0JIOBOOPTAHHIECKHUX
coeJMHEHHH («EMIIOCEKC) H
ero mpuuuHbl). MoJeKyIspHEIE,
KJIETOUHEIE U JIPYTHe MEXaHU3MBI
ToxcuyHoCTH. COOTHOIIEHHE
"mo3a-peakmus’, OCTPhIC H
XPOHUYECKHE JIETAILHbIE JI03BL.
PamkupoBaHUE TOKCHIHOCTH.
Bnustane 3arpa3HeHus
arMoc(epHOro BO3AyXa Ha
3eJIEHbIe HACAXKIEHHI H
3J[0POBBE HACEICHHSL.
XUMHYECKOE 3arpsA3HCHUE
MHAIIEBEIX TPOAYKTOB. BiusHue
KauecTBa MATHEBOM BOIEI HA
3mopopke HaceneHus. OeHKa 1
yIpaBIeHHE KOJOTHICCKIM
PHCKOM.

CobecenoBanue

YHIIK
«AHATATY
®I'BOY BO
«KyoI'V»

QOcuoBHBIE KJIaCCHL
3KOTOKCHKaHTOB

OcHOBHEIE KJIaCChI
3arps3HIONIMX BEIIECTB.
Morompe cpercrsa. CocraB H
0c06EHHOCTH XHMHYECKOTO
cTpoenmus aereprenTon uu [IAB.
YyBCTBHTEIEHOCTE
THAPOOHOHTOB K ITAB.
bropa3naracMocTh ITAB
pasmaroro crpoenus. CrocoOs!
[OBBIICHHS 9KOJOIHYIECKOH
YHCTOTHI MOIOLIUX CPEJICTB.
Hedpte u  HeTEmpOoyKTHL

XapaxTep TOKCHYECKOTO
JEeHCTBHS pasIMYHBIX
KOMIIOHEHTOB He(TH.
[MocnepcTBHsa He(TAHOTO
3arps3HEHUST MOPEH M OKEaHOB.
I"azoobpasinie BEIIECTBA.

OcHOBHEIE 3arpsa3HUTENH

VHIIK
«AHaTUTY
OTBOY BO
«Kyol'Y»




armochepsl, KX CBOWCTBA,
HCTOUYHHKH M I[OCHEJICTBHA
HaKOIUIEHHs B aTMoc(epe.
Hurpatsl U HUTPHTEL
[IpakTrdeckoe HCIOIL30BAHIC,
MeTaboIH3M HHATPATOB B
OpraHM3Me. Toxcugeckoe
JICHCTBHE HUTPHUTOB U
HHTPO3aMUHOB.

TsKénsie MeTaJlIbl (TM).
BuoreoxuMu4ecKue CBOHCTBA
TM. Pan Ttokcuunoctn TM.
OprannuecKkue COeAHHEHIA ™ B
oKpyKaroleif cpejie, MeXaHu3MEI
TOKCHYECKOr0 JeHCTBHA.
Pamonyxmusl. Kraccu@ukanus
PAIMOHYKIHAOB IO  CTCICHH
GUOIIOrMUECKOr0  BO3JIEHCTBHS.

daxTopsl, OTIpeIeArOIIHe
OIIaCHOCTD paJMOHYKIIHIOB.
3aK0HOMEPHOCTH MHUIPaluy

Pa/IHOHYKIIHIOB B OKpYIKaroImen
cpefle ¥ AaKKyMyITHpOBaHMA B
OpraHu3Me.

Iectumamsr. Knaccuduxanus 110
HARHAYCHHIO M IO XHUMHYECKOH

MPHPOJIE, Ba)KHEHIIINE
IIPEACTABHTEIH. DuzuKo-
XUMHYECKHE CBOMCTBA H
OHOJIOTHYECKOE JieficTRUE
PasIMYHBIX KIACCOB IECTHIMIOB.
[MomuuuknmyecKue

apoOMaTHYCCKHe  YIIICBO/IOPOIBI
(TIAY). Baxxueiimue
[PENCTaBUTEIH TIAY, uxX
cTpoeHHe, (HUIAKO-XUMHICCKHE
cBolicTBa u XapakKTep
TOKCHIECKOTO EACTBHUL.
McToyHAKA 51 mMacmTalsl
IOCTYTIEHHS ITIAY B
OKPYKAFOIIYIO cpeny.

Bens(a)uupeH Kak OJMH  H3
[IPHOPHTETHBIX ~ 3arpAHUTENCH
arMoc(epsl KPyIHBIX TOPOJIOB. -
Crpoenue, GU3NKO-XIMUIECKUC
CBOMCTBA M TOKCHIHOCTD
MOMTATIOreHPOBAHHBIX
apoMaTHIECKUX COeJIHHEHNH.
WcTOYHIKH U MEXaHU3MEL
o6paszosanus [IX]JIJ], moenenue
B OKpyKaromeii cpezie, 0co00
omacuste ITXJIJI, cienuuIHOCTE




HX TOKCHYECKOTO JAEHCTBH.
Kymymarusrsii o3¢ Gexr 1 ero
rocnencTeus. HUTpo3aMUHEL
MexaHu3MB1 00pa30BaHII
HHTPO3aMHHOB B IUIICBBIX
npoxyKTax u arMochepe.
KanmeporeHHas ¥ My TarcHHaT
AKTHBHOCTH HATPO3aMHHOB.
Muxotokcunbl. Kparkast
XapaKTepHCTHKa BTOPUIHBIX
MeTabOIHTOB MIKPOCKOIIMYECKHX
rpu6oB (MEKOTOKCHHOB).

A IaTOKCHHEL, HX MYTareHHOS,
KaHIEPOreHHOE 1 TEPATOreHHOE
neficrre. AQIaToKCHKO3bL
yesoBeKa U JIOMalIHHX
JKUBOTHAIX. BUJIBI IPOTYKITHH,
TIopakaeMble IIPOJIyIEHTaAMK
a(raTOKCHHOB.

6.2. CTpyxTypa JUCHHIIMHLI

TpynoeMKoCTh, 9aCOB
B pasor 2 Kypc 00yueHHsT Bcero
O06mast TPYJ0EeMKOCTh 144 144
AymuropHas pabora: 20 20
Jexyuu (J1) 8 8
Jla6opamopnvie pabonwt (JIP) 12 12
Ipaxmuyeckue 3anamus (1Ip3)
CamocTosiTesibHAasi paboTa: 97 97
Pedepar (P)
CaMOCTOSTEIHFHOE U3yUYEHHE Pa3/elIoB 47 47
CaMoIIoAroToBKa (IIpopaboTKa i MOBTOPEHUE 50 50
JEKITHOHHOTO MaTepraia i MaTeprana
yueGHUKOB B yUeOHEIX I0COOHT, MOAroTOBKa K
mabopaTOpHEIM ¥ IIPAKTAYCCKUM 3aHATHM,
KOJUIOKBHYMAM H T.JI.)
TToaroToBKa U ¢jlaga DK3aMeHa 27 27
| Bijt MTOrOBOr0 KOHTPOJIst 9K3aMEH

6.3. Pa3mesnl AUCHMILUINHEL, 2 Kype

KonuuecTBo 4acOB

Ne CamocTosTen
AynuropHasa
pas- HaumeHoBaHHE pa3ieioB pHAag
Bcero pabora
nena pabota
JI JIF 113
1 2
1 XUMHIeCKUH COCTaR U 18 1 4 17
3arps3HueHne aTMochephl




KonugecTBo 9acoB
Ne CamocToATEN
AynuaropHast
pas- HaumeHOBaHHE Pa3/CIOB bHad
Bcero paborta
nena pabota
JI JIP 113
DU3UKO-XHMAIECKHI COCTaB
2 | mous. XwmmmdgecKkas Jerpajaius 20 1 4 15
IOYB
DU3AKO-XHMHUSCKUI COCTaB BOM.
3 | McToynuky 3arpsg3HEHUSA BOJHBIX 31 2 4 25
HKOCHCTEM
31
4 TOKCHKOIOTHS 2 5 20
HKOTOKCHKOJIOIHS
OCHOBHEIE KJIACCHI
5 OEMET PSS 26 2 20
5KOTOKCHKAHTOB
Hmozo: 117 8 12 97
| Bcezo: 117 8 12 01
6.4. JexmoHHBIE 3AHATHS
Ne Tema Yac.

1

Crpoenne aTMochepsI B 3aBUCHMOCTS TEMIEPATYPHOTO npo(HIs OT BBICOTEL
O)JTeMEHTHEIN W MOJIEKYJISPHEIA COCTaB BO3yXa; ero SBOIOMILL. Pons xucnopona,
A30Ta I AMOKCH/A YTIEpO/ia B IPOUCXOX/CHAN U PasBHTHI JKU3HH Ha 3eme.
OCHOBHBIE NMCTOYHHKM XHMHYECKOTO 3arpsA3HCHHA arMoc(epbl: TPOMBINIICHHOCT,
SHEPreTHKa, CeNbCKOe XO3SHCTBO, TPAaHCIOPT, KOMMYyHaJBHOE XO3SHUCTBO H [P
TIpHOpHTETHEE SKOTOKCHKAHTEL OKCHIBI yIIEpOla, a30Ta M CEpbl, 030H, aMMHAK,
CepoBOJIOPOT, XJIOPHUCTBIA | dTOpHCTEIA  BOIOPOX, DNEMCHTHai  PTYTP,
(GopMaNbAETH, rekcaxyiopbeH3on, MOHO- M MOJNHAICPHBIC apoOMaTHYeCKHE
yriaesomopoist (ITAY), mOmAXJI0PHPOBAHHEIE 6udenmwist (1IXE), AuOeH30IMOKCHHE!
(IIXJI) u mubenzodypansl (ITXI®). DK0MOTHIECKHE po6JieMbl aBTOMOOHIIEHOTO
Tpancropra. (DOTOXHMMICCKHE TPEBPAIICHUT B tpomocepe: OKHCICHHE OKCHU/A
yriepoda U MeTaHa («IapHUKOBBIH 3¢ dexT» B MyTH €ro IpeNOTBpaIleH ), TH/POIH3
OKCHJIOB a30Ta ¥ CEePEI - KUCIOTHEIE NOXAH, 06pa3oBaHUe MePOKCHALETATHUTPATA
-hOTOXHMHYECKUA  CMOT. OsomOBEIE JABIPEl H  IpeNOTBpameHue HX
o6pazosamnus. TpaHCTpPaHHYHBIH MEPEHOC 3arpA3HSIONINX BEIIECTB B arMocgepe
(XuMHUecKHe CIIyTHUKH Semm).

MeTo/Ts1 OUMCTKH BEIGPOCOB B aTMOCHEpy: OCOKICHHE IIBUIH H aspo30JIeil, JKHUIKOCTHAS
[POMBIBKA, ~ HCIIONB3OBAHHE — CKIANYATEIX M sekTpodmIsTpoB,  abeopOims,
GHOMpOMBIBKA ¥ ancopOLus Ta3os, TEPMIHEECKOC H KaTAJIMTHYECKOE COMIKEHHE.
KoHBEPTOPhI TOKCUKAHTOB B BHIXJIOMHbIX Ta3aX aBTOMOOMJIEH.

D JloMEHTHEI COCTAB ¥ XUMUYeCKas KIacCHpUKaIus M0IB. ['yMHHOBEIE
BeIecTRa, X IPOHCXOMKAEHHE, METOBI Pa3CICHA, 3JIEMEHTHEIH COCTaB, CTPOCHHUE.
(asoBLii cocrap  TouB. KucrnorHo-ocHOBHAs Oy(epHOCTH M OKHCIHTENRHO-
BOCCTAHOBHUTEIBHEIE IPOIIECCH. XUMIUecKas ierpafialtus 0B BOHAA SPO3HA,
saxucienne, obequenre GIoreHaMy i TyMyCOM, 3arpA3HEHHC TSOKENBEIMA METaUIaMK |
OpraHHIeCKUME TOKCHKAHTAMH.

OcHOBHBIE MCTOYHUKH 3arpsA3HEHIS IIOYB: BRIMAJCHHA U3 atMoc(epEl, CeJIbCKOe
XO35{CTRO, MYCOPHEIE CBAJIKH ¥ Ap. [[pHOPUTETHEIC 3arpA3HALOIINC BeINeCTRA:
A30THBIE YIOOPEHHS, COSTMHEHUS TOKEIBIX METALIOB (pTyTH, CBHHIIA, KaAMHS,
07T0B&, MeIH, HEKEJISl 1 JIp.), XJIOPOPTaHAIECKAC IECTHII/EL, docdop-, a30T- ¥
cepycoziepKaniue IpenapaTsl, IEPETPOH/IBL. MeTtabom3M IECTHIIHIOB B

okpyxaroreif cpejie. AJNBTEPHATHBHBIC croco6FI 3aIuThl pacTeHri. JleToKCHKAIs




110YB T'YMHHOBBIMH BEIIECTBAMH.

PoJIb BOJIBI B IIPOMCXOMCICHEM KU3HH. [ HPOTOrHIeCKAH KL, riobampHoE
pacripefieeRre M JBibKenue Bojbl CTpoeHME MONCKYIL BOJSL THIPATALHS
HOHHEBIX coelnHeHnil, ux aucconpanus. OCHOBHBIC HEOPTaHHICCKUE
COCTABJIIOIINE IIPHPOJHEIX BOJL

(LETTOUHEIE U IETOTHO3EMEIBHEIE COIIL MIHCPANbHEIX xucnot). OcobeHHOCTH
XIMHIECKOr0 COCTaBa MO3eMHBIX BOJ. I'yMAHOBEIC BEIICCTRA B IPUPOHEIX
poyiax. KMCIOTHO-OCHOBHEIC PABHOBECHS B BO/IHBIX SKOCHCTEMAX. PacTBOPEMOCTH
JIHOKCH/IA YITIepoia B Boxax (kapOoHarHas cucrema). OKHCIHTENHHO-
BOCCTAHOBHTEILHEIE ITPOIIECCHI B IIPHPOJAHBIX BOJAX.

OCHOBHBIE HCTOUHMKY 3arpA3HEHAS BOJHBIX SKOCHCTEM: BRIIATICHUA I3 arMocheprl,
[IPOMBIIIIEHHOCTh, TPAHCIIOPT, SHEPIeTHKA, CEIBCKOC M KOMMYHaJIBHOE XO3AHCTBA
u np. Hurpatsr i docdarst KaK JIMMUTHPYIOIIIC haxTopHl HBTPODYHKAIHH BOLOEMOB.
OpranuYeckde 3arpsA3HAONMEe BEIECTBA U pACTBOPEHHBIH KHCIOPOA Kak
KpATepHi KawgecTBA BOJHBIX IKOCHCTCM. Xummaeckoe (XIIK) u Omonornieckoe
(BIIK) moTpebenue KHCIOpo/ia.

TsoKEIEIe METAUTBL M IX NPOU3BOHEIE: OPMEI CYIMECTBOBAHMA 1 TpaHchopMaIu B
BOHBIX SKOCHCTEMAX. BHOrCOXHMAIECKUH KL PTYTH, o0paszoBanue
METRUIPTYTHBIX COEAMHCHMI. J{pyrie THIBI METAIOPraiiieChuX
HKOTOKCHKAHTOB (OpraHHYecKue MPOU3BOJIHEIC 0JI0BA 1 cBHHIA). ICTOUHMKH X
[loIamaHus B BOOEMEI i dddexTsI Ha GuoTy. PH3MKO-XMMHHECKHE CTAH/@PTRL i
IleJIeBBIe TT0KA3ATENN KadecTBa BOM (IPUPOIHBIX, CTOTHBIX 1 NHTHEBBIX).
BroTecTHpOBaHKe ¥ OHOMH/IHKAIHA Ka4ecTBa BOL. MeTobI OYMCTKH CTOYHBIX BOIL:
MEXaHHuecKye, OuoIorHIecKre, XuMuyeckue (QIIOKyIMpoBaHye, HefiTpam3anus,
OCaIICHHE METAIIOB, OKHCIICHHE, CONOKEHHE). TIpo6ieMEl TIO/[rOTOBKH IIUTHEBOH
BOIIBI TEXHOJOTHEH XTOPUPOBAHHS, ABTEPHATHBHEIE TEXHOIOTUH IIOATOTOBKH
MHATHEBOM BO(BI (030HHPOBAHHE, V®-061yuenue). BEITOBIE QUIBTPEL s
JIOOUHCTKY MUTHEBOH BOAEL By THIHpOBaHHAs MTHTHEBAT BOAA.

XuMuyecKre OyMepaHrd M 3J0pOBbLEC HACCICHMA. OcHoBHBIE (a3Bl BO3INECHCTBU
TOKCHKAHTOB (MOTJIOLICHHE, METa0OIN3M, CBA3BIBAHNE, OMOAKKyMYIISIMA ¥ BBEIXOJ
W3 OpraHMsMa), DHOAKKyMyIIus —OpraHH9ecKuX TOKCHKAHTOB B  BOIHEIX
TpodEuecKux Iensx (Ha npuMepe 03epa Baitxan). BroakkyMmyJsias "METHIPTYTH B
BOJHBIX IMINEBHIX IEMIX H €€ TOKCHIHOCTH JUIA GUOTEl U denoBeka - "OGoIe3Hb
Mugamara". DKOTOKCHKOJIOIHSI OJIOBOOPIraHuYeCKHX coeIUHEHHH (KHMITOCEKCY
¥ ero UpHHHED). MOICKy/IApHEIE, KICTOYHBIC H JIPYTHC MCXAHMSMEL TOKCHYHOCTH
(m3ammoyeiicteue ¢ JIHK, Oemxamu, JHIHAaMH, depMeHTAMH M JIPYTHMH
GuoxuMuueckumu  MumrersMu).  CoOTHOIICHHE "mosa-peaknusi’, OCTpeIE H
XPOHHUECKHE JCTAIBHEIE O3B PAHKAPOBAHHE TOKCHIHOCTH. Biusmue 3arpasHeHns
aTMoc(epHOro BO3JyXa Ha 3€NEHBIC HACAK/ICHHMA W 3/I0POBRC HaCEIECHH.
XuMEueckoe 3arps3HeHre THIIEBEX IIPOJKTOB. BIusaHue KadecTsa [IATBEEBOH BOIBI
pa 310poBhe Hacesenus. ONEeHKa i yIPaBIeHNe SKOTOTHICCKAM PHCKOM.

OCHOBHBIC KIACCH 3arps3HMIONAX BemecTs, MOOIIHE CPe/CTBa. CocTaB MOIOIIMX
cpenctB.  OcoGeHHOCTH ~ XHMHYCCKOIO  CTPOCHISL mereprentos wmma  1IAB.
Kraccuduxarms [TAB. Karuonnsie [IAB, UX TIpUMCHEHHME, MEXAHH3M TOKCHYCCKOTO
nelicteus. Bnuanme [IAB Ha cocrogHue BONOEMOB U Ha paboTy OYHCTHBIX
coopykenuit. UyBCTBHTENBHOCTE ruppobuonTor k ITAB. buopasnaraeMocTh IT1AB
Pa3IMYHOTO CTPOCHHS. BemecTa Uil yMAIYCHHS BOZBI (tpudochar HaTpus),
HOCHENCTBAS MX IONAJaHus B BOTOEMBL CriocoGBI TTOBBEIINEHHS HKOJOTHYECKOH
YUCTOTHI MOIOIMUX CPEICTR.

Hedrs m medremponyktel Cocras pedrH. Xapakrep TOKCHYECKOTO MAEHCTBHA
PA3HYHBIX KOMIIOHEHTOB HC(TH. MeToynuky ¥ MaciiTabEl 3arpssHeHns 6Hocheps




HeTBI0 M HeTenpomyKTaMH. IMocnenctBuss HeTAHOTO 3arps3HEHMAL MOpeH H
OKEAHOB. Pa3nuBel HETH U UX yCTPAHCHHA.

I"az006pasuble BemecTsa. OCHOBHEIC 3arpsA3HUTEITH arMochepsl: OKCHIBL yriacpold
(IV), asora (II, IV) m cepst (IV); o030H; YIJICBOAOPOAEL ¢peonst. Mx cBoiCTBa,
HCTOUHMKA U IOCTIEACTBHS HAKOILTCHHI B armocdepe.

Hurparer © HATPUTHL VICTOYHHKH HATPAaTon ¥ HETPUTOB B OKpY)Xaromei cpene.
IIpaKTHYECKOE HCTIOIE30BAHAE HUTPATOB M HUTpUTOB. HUTPATHL B IIPO/IyKTaX MHTAHI
i nuThesoif Bozme. MeTaGoNH3M HHTPATOB B OPraHH3Me. Tokcuyeckoe IeNCTBUE
HUTPUTOB ¥ HUTPO3AMHHOB.

Tsoxéneie meramisr (TM). brHOreoXuMHecKue cpoiictea TM: OHOXHMHMYECKAs
AKTHBHOCTh, TOKCHIHOCTB, KAHIEPOreHHOCTD, IIOBIKHOCTD, OHOKOHIIEHTPHPOBAHUE
u ap. Psam TOKCHYHOCTH TM. OprasudecKde COEIUHCHNA TM B OKpy’XaloIeH cpese.
Oco6o omachple TM: cBumell, KajMHH, PTyTh, HX pacpoCTPaHeHHe B TPHPOLS,
IPOMBIILIEHHOE HCITONB30BAHUE, MEXaHU3MBI TOKCHHCCKOTO JeACTBHSL.
Pammonymst.  Knaccuburanys paMOHYKIMIOB IO CTENCHH OHOJIOTHYECKOTO
pozyieitcTBust. DAKTOPBI, OIPECILIIONIE OTACHOCTE PaHOHYKIIM/IOB: THII M3ILy CHH,
Tepuof, I0Typacmaja, IEepHOA TIONYBBIBECHHAST M3 OpraHH3Ma. 3aKOHOMEPHOCTH
MHETpaLHH PaIHOHYKIIHIOB B oKpyIKaromeii cpejic ¥ aKKyMyTHPOBAHI B OpraHu3Me.
Tlectummnsl.  Kiaccnbukanmst MMECTHIHNOE 1O HASHAYEHHWIO H II0 XIMHYECKO
TIPUPOJIE, paKHEHIIHE — IIPe/iCTaBHTEIIH. OU3UKO-XUMIIECKHe  CBOMCTBA  H
Guoyoruueckoe JeiCTBHE PasIHyUHBIX KIACCOB [IECTAIAIOB, XJIOPOPraHU9IECcKHC
nectimnel (XOII) xax Haubosee onacHse SKOTOKCHMKaHTEBL Kapakrtep BO3IEHCTBHAA
XOIl ua BHYTpeHHHE OpraHBI JKHBOTHBIX (me4eHp, MOYKH, cepaie), SMOPUOHEL
moyioBele KneTkd. llocinencTBus ymoTpeOnenys MHIK HeIOBEKOM, 3arps3HEHHOM
XOIL

[TonuIuKIAdeckne  apoMaTHIeCKHC YIIEBONO PO (ITIAY).  BaxueHume
npepcraputen IJAY, HX CIPOCHHE, (QUBKO-XHMIYECKUE CBOMCTBA M XapakrTep
Tokcmueckoro neficreus. CoIepKaHue [IAY B ob6bexrax OKpyXaromeil Cpenpl H
[pojyKTax muTanus. MCTOUHAKE H Macirabel mocTymienus 1IAY B OKpyXaromyio
cpeny. Bems(a)muper Kak OJNHMH M3 IPHOPUTETHBIX sarpsisHuTeNeil  aTMOChepHI
KPYIHBIX TOPOJIOB.

TTonuxI0pUPOBaHHBIE K OO POMUPOBAHHEIC jubensomuoxcunsl (X, IIB11),
mu6emsodypanst (TIXID, II5/[®) u Gubenums (1IXB, IIBB). Crpoenne, (u3uKo-
KHMHYecCKHe CBOHCTBA H TOKCHTHOCTB OJIMTAJIOTEHHPOBAHHEIX ~aPOMATHICCKUX
coenuuenmif. MCTOUHMKE M MEXaHH3MBI obpazopanust TIXJUJI, NOBEACHHE B
okpyxkaromeif cpeje, TepMUHICCKAd yCTOHYMBOCTE. Ocobo omacusie TIXIJL,
crelU(GUYHOCTh HMX TOKCHYECKOIo meitcrHs.  KyMyJATHBHBIH shdext u €ro
nocirencteusa. CpeHue KOHIEHTPaluu ITX1)T B MEIMEBBIX IPOJIYKTaX.

HutposaMuHEL MexaHu3MBI o6pazopanys HATPO3aMHHOB B IHIICBBIX IpPOIYKTax H
armocdepe. KanueporeHHas 1 MyTarcHHai AKTHBHOCTH HHTpo3aMHHOB. OOpa3oBaHue
HHTPO3aMHHOB B Pe3yJbTaTe p3amMojieiicTBus HekoTopeix JIC ¢ HHTPATAMH. Brsinue
pH, Temmepatyphl, Vd-uznydenns, OaKTepUalbHOTO 3arpASHCHI Ha yCTOHYMBOCTD
HHTPO3aMHHOB.

Mukorokcuisl. KpaTkas XxapakTepHCTHKa BTOPHTHBIX MeTabOIHTOB
MHKPOCKOIIHYECKUX rpuboB (MHKOTOKCHHOB). A(IIATOKCHHBI, X MyTareHHoe,
KaHIepPOreHHOE U TePaTOreHHoe neiicrue. OCHOBHbIE TIPEACTABATCIH ahmaTOKCHHOB.
AQIaTOKCHKO3EI YEIOBEKA 1 HOMAITHIX JKHBOTHBIX. BUIBI IIPOIY KITHH, NOPAKACMBIC
TPOAYLEHTAMH aIIaTOKCHHOB. BraronpusTHBIC YCIOBHUS JULT PasBATH rprOKOB.

6.5. JIaGopaTopHbIe 3AHATHS




Ne Tema Yac.

1. |Ompenenenue popManbIeruia B atmocepHOM Bo3yXe. PacueT B 4
[POMEBIILIEHHBIX TPEIPHSI THI

2. |Onpenenenue xn0popraHUIecKHX IECTAIMIOB B IIPHPOIHOM BOIE

e

3. |Onpezenesne THKCIBIX METAUIOB B IOHYBE

7. OGpazoBaTeJbHbIe TEXHOJIOIHH

Bun
Vlcrionb3yeMple HHTEPAKTHBHBIE 00pa30BaTENBHEIC KonugecTBo
Kypc 2 | 3aHATHA
TEXHOJIOTHH 9acoB
(L, JIP )
JI HuTepakTHBHbIE JICKIIMH 4
JIP ['pyIIOBEIE JUCKYCCHH, 00CYKIEHIE PE3yILTaToB 6
Hccye[oBaHui, KOH(EPEHIHH
Hmozo: 10

dopma HTOrOBOH aTTECTALHH — SK3aMCH

8. OuenovHbIe CPeCTBA IS TEKYIero KOHTPOJIS yCreBaemocTH

CobecenoBanie, JOKIAAbL, IK3aMEH.

TIpuMepHEIe TEMBI JOKIAn0B

1 Pomb KHCIOPOJA, a30Ta M JMOKCH@ YLIepoja B MPOHCXOMJICHHI M PasBHTHM JKH3HH Ha
3emie.

2 TpaHCTpaHHYHKIH MEPEHOC 3arPAIMOMKX BEIICCTE B arMoc(epe (XMMHYECKHE CIyTHUKH
Bemim).

3 DKoIOTHYeCKHe PoOIIEMBI aBTOMOOKIIBHOTO TPAHCIOPTA.

4 MeTab0i3M MECTUIHI0B B OKPYKAIOIIEH CPeJIe.

5 OrieHKa | YIPaBJICHHE 3KOJIOTHUECKUM PHCKOM.

6 Crpoenne arMochepel H 3aBACHMOCTE TeMIepaTypHoro MNpoQuis OT BBICOTHI
) IeMEeHTHBII ¥ MOJIEKYISIPHEII COCTAB BO3/IyXa; €r0 3BOJIIOMHUA.

Bompockl K DK3aMEeHY

1 OCHOBHEIE HCTOTHEKH XAMHUIECKOTO 3aTPSI3HEHHS aTMOCHEpEI: MPOMEIIIICHHOCTE,
SHEPTeTHKA, CEJbCKOE XO3AHCTRO, TPAHCIIOPT, KOMMYHAJILHO® XO3SHCTBO H IP.

2 TIpHopHUTETHBIE YKOTOKCHKAHTHL.

3 DoTOXUMHUECKYE TIpeBpalnenus B Tponochepe. O30HOBEIE IBIPLL 1 npenoTBpameHne ux
o6pa3zoBaHus. :

4 MeToJTs1 OTHCTKH BRIOPOCOB B aTMochepy.

5 D) reMeHTHBIH COCTAB M XHMHYECKas KIACCH(QUKANUA TOYB.

6 Ba3oBbii cocTaR  mouB. KuciorHo-ocHOBHA Oy(hepHOCTh M OKMCIATEIBHO-
BOCCTAaHOBUTEIHHBIE IIPOIECCEHL.

7 XuMmmgeckast qerpajanus 11o4B. OCHOBHEIE HCTOYHUKY 3arpA3HEHMS HOTB. [IpropHTETHBIC
3arpA3HSIONIME BEMECTBRA.

8 Poap BOMEL B MPOUCXOMKICHUH JKH3HU. ['mapoIorHYeCKIi MUKIL, rnobansHOE
pacripefielleHne M JIBHDKCHHE BOTEL _

9 OcHOBHBIE HEOPTAHUIECKHE COCTABIISIOMME IPHPOTHBIX BOL. OcobeHHOCTH XUMHYECKOTO
cOCTaBa II0JI3EMHEIX BOJL.

10 OcHOBHbBIE WMCTOYHHKH 3arpPSI3HEHHS BOJHBEIX SKOCHCTCM. Hurpatsr 1 docdarer Kak
JMETEpYoNHe GakTopEl 3BTpodHKaHHT pomo&moB. OpraHudgecKye 3arps3HA0IHUe BeICCTRA
¥ PACTBOPEHHBIH KHCIOPOM KaK KPHTEPHI KadyecTBA BOTHBIX JKOCHCTEM.

11 Tsoxénple METAUIEI M WX MPOU3BOIHEE: (GOPMEI CYIICCTBOBAHHA H TpaHchopMalul B
BOJHBIX 9KOCHCTEMAX.

12 OuUsHKO-XUMHUYECKHE CTAHIApThl M IIENEBLIC 110KA3aTENd KadecTBa BOX (TpUpPOIHBIX,




CTOUHBIX 1 IITHEBHIX). BHOTECTHPOBAHHE 1 GHOMH/UKAIMS KadecTBa BO/I.

13 MeTOapl OYHCTKH CTOYHBIX BOI. [IpoGieMpl HOATOTOBKA OHTHEBOM BOJbI. By THIMPOBAHHAL
[HTHheBast BOJA.

14 Xumuueckue OGyMepaHTH H 370POBBC HACCICHUSI. OcnoBuple (assl BO3JEHCTBHA
TOKCHKAHTOB. BHOAKKYMYJISIIHs OPTaHHIeCKUX TOKCHKAHTOB B BOJIHBEIX TPOHUUECKHAX HCILIX

15 MoreKyJsipHsle, KIETOUHBIC M IPYTHC MEXaHHIMDI roxcnunocty COOTHOLIEHHE 1032
peakius’", OCTPIE ¥ XPOHIMIECKHES JICTANBHBIC 70351, PamkupoBanye TOKCHIHOCTH.

16 BiusHde 3arpsA3HeHHs aTMOCQEPHOTO BO3AyXa Ha senénble HACAKIECHMS W 3I0POBBE
HACETICHHSL.

17 XuMuyeckoe 3arpsA3HEHHE MHIICBBIX IPOAYKTOB. BiisHMe KadecTBa IMHTHEBOM BOIBI Ha
3ZI0pOBEE HACETEHMS.

18 OCHOBHEIE KJIACChI 3arPA3HAFOIINX BEIIECTE, KraccHpuKaies, 00mmast XapakTepucTHia.

19 Moromme cpencrsa. OCOOEHHOCTH XHMHIECKOTO CTpOEHMs, KIIACCHpUKATHUS. Crioco051
HORBBIMIEHUS PKOOTHYECKOI THCTOTH MOIOTIIX CPEACTE.

20 Hedrs u HeTempOAyKTHL CocTaB, XapakIep TOKCHYECKOTO meHcTBHUs  PasiHIHbIX
xomnonenToB HedTH. HCTOUBMKA M MacmTabsl  3arpasHenust Ouocdepsl He(hThIO |
nedrenponyxramu. [locaencrems He) TSTHOTO 3arpA3HEHMs MOPEH i OKCaHOB.

21 T'azoobpaznble BelecTBa. OCHOBHBIC 3aTPASHATCI atMoc(epsL, HX CBOMCTBA, HCTOTHUKH 1
[IOCITE/ICTBHS HAKOTUICHHS B aTMocdepe.

22 HuTpaTsl ¥ HUTPHTHL MICTOYHUKH HUTPATOB U HUTPHTOB B OKPYKaoLel cpe/e. MeTtabonusm
HETpaToB B opranusme. Toxcrmaeckoe JeHCTBHE HUTPATOB U HUTPO3aMIAHOB.

73 Tsoxémpie Meramisl (TM). broreoxuMHICCKHe cpoifcra TM: Psy ToxcmurocTH TM.
OpraHu4ecKue COe/IHHEHHS TM B OKpyKatomeil cpejie, MeXaHU3MbI TOKCHIECKOTO JEHCTBHA.

24 Pajmonyxmap. Kiraccuuiarsa — pamdoHyKIIIoB mo crerneHH  OMOIOTHYECKOrO
Bo3jeiicTRHS. (PAKTOPEI, ONPEJCILTIOMHS  OMACHOCTE PAIEOHYKIINJIOB, 3aKOHOMEPHOCTA
METPAIEH PaJHOHYKIIHJIOB B OKpYIKATOLIER Cpelie ¥ aKKyMYTHPOBaHH B OpraHu3Me.

95 Tecraumer. KiaccuduKamus NECTHIIOR 10 HA3HAYCHHIO M 110 XMMHYECKOH MPUPOJIE,
(M3EKO-XIMHIYECKAE CBOMCTBA K 61OTOTMUECKOE IeiiCTBME PA3IHIHbIX KJIACCOB MECTHIMAOB.
TTocmencTBHS YIOTPeOIEHNS THIIH YEIOBEKOM, sarpssuéaHoil XOLL

76 IloNHIEKIAYECKAE APOMATHYeCKHe YIIeBOAOPO/EL (ITAY), w®X CTPOEHHE, (hm3uKxo-
KHUMITYECKHE CBOMCTBA M Xapakrep TOKCHYECKOTO neficTeus. VICTOYHUKH M MaciuaTaObl
nocTymnenus [IAY B OKpyXarollyo Cpeay.

27 TlonuxXIOpHpOBAHHEIE H TOIMOPOMUPOBAHHEE  AHOCH30/IAOKCHHEL X, B,
mubemsodypansr (XD, [I5/1®) u OGudeHmbl (ITXB, IIBB). Hx (u3MKO-XMUMIYCCKHE
CBOMCTBA M TOKCHYHOCTE, HCTOYHHKH H MCXaHH3MBl o0pa3oBaHu.

28 HurpozamuHbL. MeXaHU3MEL o6pazoBasMsi HUTPO3AMHHOB B IHINEBBIX HPOIYKTax ¥
arMoctepe. KaHneporeHHas ¥ MyTareiasi AKTHBHOCTH HHWTPO3AMHHOB, yCTOHYMBOCTH
HHATPO3aMHUHOB.

79 MuKOTOKCHHEI KpaTkas XapakTepHCTHKa BTOPHHIHBIX MeTabOoIHTOB MUKPOCKOTIHIECKIX
rpu6oB (MHKOTOKCHHOB). AQIaTOKCHHBI, WX MYTAarcHHOS, KaHIEPOreHHOE M TEPaTOreHHOC
neiicTBHE.

[Ipumep 3K3aMEHAITHORHOTO puera

®dTBOY BO «Kyb6anckuii roCyHUBEPCHTED)
Kadenpa aHAJIUTHYICCKOH XUMMH
HampagsieHue IoJIr0TOBKH aCIiAPaHTOB — 06.06.01 Buonornyeckye HayKH
[Tpoduis MOArOTOBKH 03.02.08 DKosoras (XUMHYECKHE HAYKI)
JucnunumHa «XuMU 1 TOKCHKOIOTHS OKpYKAKmen cpeabD

BUJIET Ne 1



1 I'azo00pa3HEIE BEIecTBa. OCHOBHEIE 3arps3HHTENN aTMOCHEpPEL, UX cBOMCTBA, HCTOYHUKH T
[OCENCTBHA HAKOILICHHIS B atMocdepe.

2 MeTonpl OYHCTKHA CTOYHBIX BOI. [TpoGreMEl OATOTOBKH OUTLEBOH BOAEL ByTHIIHEpOBAIHAs
OUTLEBAS BOAA.

3as. kadenpo
JI-p XuM. HayK, podeccop 3.A. Temepuaimies

9. VyeOno-MeTogauecKoe obecnedenne JUCHINIHHEI
9.1. OcHoBHAas JuTEPaTYpa
9.1.1. TlegaTHbIe H3AAHUSA OCHOBHOH JTUTEPATYPBI:

1. [Tpo6reMbl aHATHTHIECKON XMMUH. T.13. BuenaGopaTopHELi XUMAYECKHH aHaK3. [lox
pex. Sonmorosa I0.A. M. Hayka. 2010. 560 c.

2 JIpuKnanHOW — XMMHYECKHH  aHalis: ITpaxTu4ecKoe PYKOBOJCTBO/IIOR  PEIL.
T.H.IlTexoBnogoif, O.A. HInuryxa. W3-80 MOCKOBCKOTO FOCYHHBEPCHTETA. 2010.

3 H. I0. Kenuna, H. B. Bespydko. TOKCHKOIOTHS B TabmHmax u cxemax /- Pocros /L :
denuxce, 2006. - 142 c.

4. 10. C. Jipyroe, A. A. PojuH. DKOJOrMICCKHC AHATM3bI TIPH pasnuBax He(QTH H
He()TempOLyKTOB: IPAaKTAICCKOC pykoBofcTBO/ - 2-€ M3, nepepad. u mom. - M. BMHOM.
Jla6opaTopust 3Hanmit, 2009. - 270 c. '

5. MOHATOPHHI OpPraHMYECKHUX 3arpA3HeHuii TPHPOJHOM  CPEIBL 500 MeTomuK:
IIPaKTHIECKOE PYKOBOICTBO /IMpyroe, FOpu# CrenaHoBHY, A. A. Pomu;, 0. C. Jipyros, A. A.
PouH. - 2-€ 3., JIOIL 1 epepad. - M. : BAHOM. JTaGoparopus 3Hanui, 2009. - 893 c.

9.1.2. DIeKTPOHBbIE M3AHAS OCHOBHOMH NUTEPATyPLL:

1. O6mas M OpUKiIajHas SKOJOIHsT [DnextponHslit pecype] : yueGnoe 1ocobue / MO Pelt.
Caepnua K.@.. — DiekTpoH. jaH. — MuHCK "Bpmoiinras mroma”, 2014, — 654 ¢. — PexnM
JIOCTyTIA: https://e.lanbook.com/book/65258

2. Amnmes, P.A. OCHOBBHIL obrmiel SKOJNOTHH H MeKIyHAPOTHOH 3KOJOTHUECKOH ITOJIMTHKH
[DnexTponHKLi pecype]: yuebmoe rocobue / P.A. Anues, A.A. Appamenxo, E.Jl. basunesa. —
DnexTpon. naH. — Mocksa: Acmexr Ilpece, 2014. — 384 c. — PexuM pocTyna:
https://e.Janbook.com/book/68658.

3. Bars, A.H. OcHoBEI oOmed H SKOJIOTHYECKOH TOKCHKOJOTHH [DIEKTPOHHBIH pecype] :
yuebroe mocobue / A.H. bars, I.T. ®pymun, B.H. Baspuies. — OJNEKTPOH. JaH. — CaskT-
Terep6ypr : Coerlut, 2009. — 352 ¢. — PexxM JIOCTYIIa: https://e.lanbook.com/book/59872.

9.2. JlomoaHHTEILHASH JHTEPATYPa
9.2.1 IeuaTHBbIE H3AAHUS ONOJIHUTENLHOI JUTEPATYPhI:

1. TlozusxoBckmit B.M. DxcnepTusa Maca ¥ MACONPOIYKTOB / HoBocubupck: M3n-Bo yH-T4,
2001.- 524 c. ‘

7 A. @. Illenenes, Y. A. Teuenexckas. ToBapoBeIEHHC 1 SKCIICPTH3a IIPO/IOBOJILCTBEHHBIX
TOBapOB/- 2-€ U3/, nepepad. u JIOI. - M. ; Pocros #/]] : MapT, 2004. - 990 c.

9.2.2 DJeKTPOHHbIE H3NAHNS MOTMOIHATEILHOM JTHTEPATY PBI:

1.CrpaBoUHUK HHXKEHEPa 110 OXPaHe OKpYKatomIeH cpe/ibl. (DKOoIora) /M31aTenbCTBO
«JIammy.




2. IIpyros 0. C., Pomux A. A. Amanus 3arpsS3HEHHOH MOYBEI B ONACHBIX OTXOJO0B.
[TpakTH4ecKoe PyKOBOICTBO - M.: BUHOM. JIabopaTopus 3HAHKH, 2013

3. Jlpyros I0. C., Pomue A. A. Kourpois 6e30ITaCHOCTH 1 Ka4ecTBa IPOYKTOB MHTAHUS ¥
TOBApPOB JAETCKOTO ACCOPTHMEHTA. [TpakTHIECKOE PYKOBOJICTBO - M.: BUHOM. Jlaboparopus
spanuit, 2015,

9.3, Tlepedens 0CHOBHBIX HOPMATHBHbIX OKYMEHTOD

1. 3axou Poccuiickoit @enepanuu «O 3amuTe Ipans norpe6ureneity ot 7 Geppaid 1992 r. N°
2300-1.

2. 3axou Poccuiickoit @enepaniu «O TEXHIYECKOM PETYITHPOBAHUMI) OT 27 nexabps 2002 r.
No 184.

3. Baxon Poccuitckoit @epepauyn «O cepruduKaIK TPOAYKIMIL 1 yCIyT» OT 10 mronst 1993
r. Ne 5151 -1.

4.TOCT P 1.0-92 I'ocymapcrBeHHas CHCTEMa CTaH/[apTH3AIIH P®. OcHOBHBIE IIOJIOMKECHHS.

5TOCT P 1.10-96 I'ocymapcTBeHHas CHCTEMA cTaHIapTH3AIHH P®. Tlopsamox pa3paboTKH,
IpUMEHEHHs, PEKOMCHANAN IPaBhIl 1 peKoMeHIalUH 110 CTaHapTH3allH, METpPOJIOTHH H
cepTHHUKAIIH K HHOOPMAIIH O HHX.

6. P 50.1.013-97 Metoyuka MPOBEACHHA rOCyJapCTBEHHOTO Han3opa 3d coOnroaeHIEM
ofs3arenpHBX  TpeboBaHMii  TOCY[APCTBEHHBIX — CTAHAAPTOR, mpaBun  00A3ATENBHOH
cepTaUKAINE 1 3 cepTu(UIHPOBAHHON npoyKieil Ha cTalui peau3alin (mpoyiaxu); Poc-i
ecT-Mocksa.

7. TOCT P UICO/M3K 17025-2006 O6mpe TpeOoBaHKA K KOMIIETCHTHOCTH HCIIBITATEIBHEIX
1 KQTHOPOBOTHBIX Ta00PaTOPHH.

8. TOCT 16504-81 Cucrema rocyaapCTBeHHRIX HCHBITAHUE NpomyKuuy, Vicnerranus I
KOHTPOJb KAadeCTBA IPOIYKIHIL. OCHOBHEIE TEPMUHBL H OILPE/ICIICHUS (¢ mamenenmsvu oT 10
oxtsa6ps 2003 1.).

9.4, IlepuoguyecKue H3IAHMSI
1. BesomacHoCTh B TexHOC(HEpPE
2. Be30MacHOCTh KU3HECATEIBHOCTH
3. Buonorus BHyTPEHHUX BO
4, Brtonorus MOpst
5. BoziHbIE pecypehl
6. 'eookoiorust
7. BanuTa OKpy Karouei cpe/ibl B HedTera3soBoOM KOMIIIEKCE
8. Dxoorus
9.5. MaTepHeT-pecypenl
1. Ilopran «AHanuTHIeCcKas XAMIL B Poccumy» hitp://www.wssanalytchem.org
2. TlopTa XUMAKOB-AHATHTHKOB: AHAIHTHICCKAT XM ¥ MeTponoris www.anchem.ru
Poccriickoe XeMOMETPHYECKOe 001IECTBO http://rcs.chph.ras.ru
3. WWW.SCopus.com,
4, www.scirus.com
5. MeepanbHOE areHTCTBO MO0 TEXHUICCKOMY PEryIHpOBAHMIO X METPOJIOTHIL www.gost.Iu;
Ga3a HOPMATHBHEIX JOKYMCHTOR; '
6. BHUMKU, caiit: www.standards.ru; 6asa AVC]T «ocyRapcTBEHHBI PEECTp THIIOB
CPECTB U3MEPEHHUH, TOMYIICHHAIX K obpamenmo B PO»;
7. www. 1 gost.ru; 6a3a METOHK BLITIOJIHCHHS U3MEPCHUM

9.6. IporpaMmmuoe oGecmeyeHne COBPEMEHHLIX AH(OPMALHOHH0-KOMMYHMKAIHOHHBIX

TEXHOJIOTHit ,
IIporpamMmHOe 00CCIIeUCHUE L criexrpopotomerpa UV-1800 (Shimadzu), MK-@ypre-
cIeKTpOGOTOMETPOB FTIR-8400S 8 (Shimadzu), aTOMHO-20COPOIIHOHHOrO  CIEKTPOMETPA



AA-6800 (Shimadzu), xpomarorpada LC-2010 (Shimadzu), MAaCC-CIEKTPOMETPOB,
XpOMATOMACC-CIIEKTPOMCTPOB 1 JPYTOro COBPECMEHHOrO apapTHYecKoro obopynoBaHus, a
TaKoKe TPOTPAMMHOE 00eceHeHHe Microsoft Office (Word, Excel, PowerPoint).

10.MaTepuaJbHO-TEXHIIECKOE obecnedenne NHCIHIIINHBI

Jlnsn peanm3aluy IpOrpaMmbl Haquo-nccneﬂOBaTeanoﬁ paboTHl aclipaHToB IO
HAIPaBJICHUIO IIOJIrOTOBKH xadenpa AHANMTMYECKOH XMMHM Pacroiaract MaTepranbHO-
TexmuuecKoit 6a3oi, oBecreunBaronieit BHIIONHCHAE BCCX BUJIOB Hay‘lHO-I/ICCJIGILOBaTeHBCKOﬁ
paGoTel. VIMeeTcs BO3MOIKHOCTH  HMCITOJIb30BAHMA 0bopyIoBaHHA naboparopuif Hay4HO-
06pa30BaTeIBHOTO 3KOTIOT0-aHATUTHYIECKOTO  LIEHTP: naboparopuur  [CP-CHEKTPOCKOIHII,
xpomarorpahu; PEHITeHOBCKOH CIIEKTPOCKOIIHH; penTreHorpapuIecKoro M TEPMHIECKOTO
aHaHsa; ATOMHO-a6CcOPOIHOHHOM CIIEKTPOCKOIINH; nabopaTopuu MCCIEIOBAHMH
[epCIeKTHBHBIX MaTepHalloB; MUKPOBOTHOBOH pOGOIOATOTOBKIL; JOHHOH Xpomarorpahuu u
KATTAJUTIPHOTO 3NEKTPopopesa; TabopaTOPHs aHATH3a IIAIICBBIX TIPOZLY KTOB.




