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MNOSACHUTEJIbHAS 3AIIMCKA

Ienpro sBISETCS OCBOCHHUE OCHOBHBIX 3a7ad JKOJOIHH M CIIOCOOOB HX
pelieHus, a Takke (popMUpOBaHHE y COMCKATENeH IEIOCTHOTO TPEACTABICHUS O
Mpoleccax, MPOTEKAIOIMX B OKPYXAIOWIEH CpPElAe B pE3yJbTare 3KCIUTyaTalluu
MIPUPOHBIX PECYPCOB.

Couckarenb J0DKEH 3HAaTh OCOOCHHOCTH CTPOCHMSI M (YHKIIMOHUPOBAHUS
ouocdepbl 3eMiH, HaMPaBJICHHOCTh U MHTEHCUBHOCTH AKOJIOT MMECKUX MPOIIECCOB B
ouocdepe 1 uX B3aMMOCBSI3b; BUJIbl U HHTEHCUBHOCTh aHTPOTIOT€HHOTO BIIUSIHUS HA
MPUPOJHYIO CpEIy, B3aMMOCBI3b TPOIECCOB M IMApaMETPOB MEXKIy COOOH,
OCOOCHHOCTH AaHTPOTOTEHHBIX JKOCHUCTEM; TMPOOJEMbI 3arpsi3HEHUs] BO3AyXa,
MOYBBI, BOJI, CYIIIM 1 MHUPOBOTO OKEaHa; MPUHIIUILI MPUPOTOOXPAHHON TOJUTUKU
HalIEro ToCy1apCTBa; OCHOBBI MPHUPOIO0XPAHHOTO 3aKOHO1ATEIbCTBA.

YMeTbh OpHUEHTHPOBATHCSH B DKOJIOTHUECKHUX TPOOJIEMax M CUTyallusX U B
CUCTEME CTaHAAPTOB, MPaBUJ W HOPM, PErJIaMEHTHUPYIOIIUX B3aMMOOTHOIICHHMS
YeJI0OBEKa U MPUPOJIbI; MOJIb30BAThCSI HOPMATUBHBIMU JOKYMEHTAMU, CTIPABOYHBIMU
MOCOOUSIMU U IPYTUMH UH(POPMAIIMOHHBIMU MaTepHUaIaMH.

Brnagerp 53KOJIOTMYECKOW TEPMHUHOJIOTHENW, METOaMU MPETOTBPaAICHUS
BpPEIHBIX BO3JCUCTBUN HAa MPHUPOAHYIO cpeay (3arps3HeHus reocep BpeIHBIMU
XUMUYECKUMHU W  OPraHMYeCKMMM  BEIECTBAMHM, CO3JaHUS  aHOMAaJIbHBIX
AIIEKTPOMArHUTHBIX TMOJIEH W MHTEHCUBHOTO PaJHAllMIOHHOTO BO3JIEUCTBUS,
TEIJIOBOTO 3arpsi3HEHUS U T.1.).

bubauorpaduyecknii CNUCOK (OCHOBHAA JIMTEPATYpA)

1. OcHoBbl aHamuTHUeckod xumuu. B 2 kH. KaH.1. O0Gnme BOmpoCHL
Metonsl pazpenenus. YueOHoe mocobue mis By3oB / HO.A. 3omoros, E.H.
HopoxoBa, B.1. ®aneesa u np. Ilon pen. FO.A. 3om0oToBa. — 2-¢ m3n., iepepad. u
npoi. — M.: Beicur. mk., 1999. — 351 c.

2. OcHoBbl aHamuTHueckor xumuu. B 2 kH. K. 2. MeToasl XuMHU4YEeCKOro
a”Hanmm3a. YdeOHoe mocooue nis By3oB / FHO.A. 3onotoB, E.H. opoxosa, B.I.
@aneesa u ap. llog pex. F0.A. 3on0m0Ba. — M.: Beic. mik., 1999. —494 c.

3. AHamuTudeckas XuMus: AHanuTaka. OOIHe TEOPETUIECKHUE OCHOBBI.
KagectBennsiii anamm3. Ku.1: Pek. M-Bom oOpazoBanusi PD B kauecTBe yueo.
noco0. nus By3oB / XaputoHoB IOpuit SAxoBneBuu. — 1-e m3n.; ucnp. — M.:
Beicmik., 2003. — 615 c.

4. AHamuthueckass Xumua: AHanuThKa. KOJIMYECTBEHHBIM —aHAIU3.
PU3MKO-XUMHUYECKHE (MHCTPYMEHTANIbHBIE) METOAbI aHanu3a. KH.2: Pek. M-BoMm
obpazoBanusi P® B kayectBe yued. moco0. misi By3oB / XaputoHoB IOpwuii
SxoBneBuy. — 2-e m31.; ucnp. — M.: Beicr.mk., 2003. — 559 c.

5. Anammtnyeckad xumuia: B 2 ki, Ki.2. Ou3snko-xuMuyecKkue MeETOIbI
anamm3a: Pek. M-Bom oOpazoBanus P® B kauecTBe yueb. aisi By30B / BacumibeB
Bnagumup [laBnoBuu. — 3-¢ u3n.; crepeoturt. — M.: JIpoda, 2003 — 384 c.

6. Anammtnueckad xumua: B 2 ki, Ki.2. OU3nKo-XUMHYECKHUE METOJIbI
anaimm3a: Pek. M-Bom oOpazoBanus P® B kauectBe yueb. 1t By30B / Bacuibes
Brnagumup [laBnoBuu. — 2-¢ w3 a.; nepepad. u mpom. — M.: Ipoda, 2002 — 384 c.



1. Anamutnueckas xumua: B 2 kH. Ku.l. Turpumerpuyeckune wu
rpaBUMETPHUYCCKHE MeETOoApl aHamm3a: Pek. M-Bom oOpazoBanus P® B kadecTBe
yue0. IS CTYIEHTOB BY30B, OOyYarOIMXCS TI0 XHUMHUKO-TEXHOJOTHIECKUM
crienanbHoCTIM / BacunbeB Binagumup IlaBnosuu. — M.: JIpoda, 2002 — 368 c.

8. Anamutrdeckas xumusi: CO. BOMPOCOB, yNpaKHEHWH W 3amad; [lom.
M-BomMm oOpazoBanus PO B kagecTBe yued.1moco0. /i1t By30B / BacunbseB Bragumup
[TaBnoBuy, JI.A. Kouepruna, T.JI. OpnoBa; nox pen. B.II. BacuwibeBa. — 2-¢ u3zn.;
nepepabd. u gon. — M.: [Ipoda, 2003 — 320 c.

9. Anamutndeckas xumus. [Ipodmembr u momxoasl: B 2 1. T.1. / pen. P.
Kensuep, XK-M. Mepme, M. Otro, I. M. Buamep; nox pea. 3omotoBa. — M.: Mup-
ACT, 2004 — 608 c.

10. Amnamutuueckas xumus. [IpoGrembr u nonxonsl: B 2 T. T.2. / pen. P.
Kensnep, XK-M. Mepme, M. Otro, I. M. Buamep; noxa pen. 3omotoBa. — M.: Mup-
ACT, 2004 — 728 c.

11. Anamutrueckas XuMusi 0ObEKTOB OKpYyKarotien cpeabl. JlabopartopHsie
paboTel. Bonpocsl. 3anaun. YueOHoe nocooue / AnbikoBa Tamapa BranumupoBHa.
— AcTpaxaHb: ACTpaxaHCKUM TOCYJIapCTBEHHBIN YHUBEpPCUTET, M3naTenbCcKkuil 1oM
«ACTpaxaHCKuI rocy1apCTBEHHbIN yHUBEpCUTET», 2013. — 197 c.

OcCHOBHBIC KPUTEPHUH OLICHUBAHUSA 0TBETA
NMOCTYNAOIIET0 B ACUPAHTYPY

o YMEHHUE MPOAEMOHCTPHUPOBATh 3HAHUE TEOPUN U KOHIIENTOB Pa3BUTHS
DKOJIOTUH;

o 3HAHUE DKOJIOIMU Y COBPEMEHHBIX TEHJICHLIUN €€ Pa3BUTHSI;

o BJIQJICHUE HAyYHOU TEPMHUHOJIOTHEN, METOJI0JIOTUEN aHAIM3a TEKCTOB,

ocoboe BHHMMaHHE oOOpamaercss Ha KyJbTypHO-UCTOPHYECKUNA KOHTEKCT B
ABOJIIOIUHU KYJIbTYPOJIOTHIECKOU MBICIIH;

° CIOCOOHOCTh CHUCTEMHOIO MBINIICHUS, O0OOOIIECHUS HCTOYHUKOB IIO
TEME OTBETa B €JIUHYIO KApTHUHY;
o OTBEThl HA TIOCTaBJICHHBIC BOMPOCHI JOJDKHBI OTpaXaTb 3HAHUS

aOWUTypUEHTa, TOJIydCHHBIC MM HE TOJBKO W3 JICKIIMOHHBIX KYpCOB M OJHOTO
(OCHOBHOTO, PEKOMEHJIOBAHHOTO KypCcOM) Y4eOHHKa WM y9eOHOTO MOCOOMs, HO U
OoJiee TIIyOOKHE 3HAHUS, KOTOPBIC CTYJCHT MOXKET M JOJDKEH OBLI TIOYEpIHYTh W3
JOTIOJTHUTEIHHBIX UCTOYHUKOB B XO/€ MPEABIAYIIET0 0O0yUEHHUs U MPH MOATOTOBKE
K BCTYIHTEIILHOMY COOCEI0BaHUIO.

. [lenpro coOecenoBaHus Uil CTYACHTOB JOJDKHA CTaTh BO3MOYHOCTB
IoKa3arb yMEHHWE CaMOCTOSTEIbHO MBICIUTh, a HE TOJIBKO BOCIPOHU3BOIUTH
CYILECTBYIOIINE TEOPHUH U KOHIICTIIIHH.

J OTBeT MOKEH COjep)KaTh KOHKPETHBIE COJEp)KAaTeIbHBIC BBIBOJIBI, B
KOTOPBIX Kparko, JIAKOHMYHO 0000maeTcss W  «KPUCTALTU3YETCS»  CYTh
PaccMOTPEHHOTO BOTIpOCA.



Kpurepun oueHnBaHus YPOBHA 3HAHU A

S «oTIIHYHO»

[IpaBunIbHOE UCTIOB30BAHUE HAYYHOU TEPMUHOJIOTHH;

ryOOKO€ 3HAaHUE OCHOBHBIX W JIOTIOJIHUTEIBHBIX HCTOYHHKOB, HAJMYHE
YaCTHBIX BBIBOJIOB TIO BOIIPOCAaM; OTBET HAa BCE BOMPOCH 3/0WjeTa, 4acTHIHBIN
OTBET Ha MOCTABJICHHBIE AOMOJHUTEILHBIC BOTIPOCHI.

4 «xopouo»

bonee 50% xpurepueB BbITIONHEHBI, Oosiee 50% 1eneid AOCTUTHYTO, MpHU
HATMYUKA OTBETOB Ha BCE BOMPOCHI d/Oomiera. [Ipu gacTUUHOM, HE MOJTHOM OTBETE
Ha TTOCTAaBJICHHBIE JOTIOJHUTEILHBIE BOIIPOCHI.

3 «yIOBJIETBOPHUTEIbHO)

3HaHWE OCHOBHBIX IMOJIOKEHUH 3aJaHHOW TEMbl; OMIMOKH TPU H3JI0KEHUU
Marepuana; Menee 50% OTBETOB Ha BOIIPOCHI COOECEI0BaHMS BEPHBIE.

2 «Hey10BJIEeTBOPUTETHLHO»

OTtBeT Ha Bompoc OusieTa (FK3aMeHaTopa) HEBEPHBIN WM OTCYTCTBYET.

Hepeqeﬂb BOIIPOCOB K BCTYIIMTCJIbHOMY MCIIBITAHUIO

1. MOHUTOPUHI KaKk cUCTeMa HaOJIIOJEHUS U KOHTPOJIA 32 COCTOSHHEM
OKPY’KaroIleu Cpepl.

2. [Ipo6ieMbl JIOKAIHPHOTO M TJIO0AIBHOTO 3arpsS3HEHUSI BO3IYIITHOM
Cpelbl.

3. [TpoGnembI 3arpsi3HEHUS TOYBEHHBIX YKOCHCTEM.

4. Bubl 3arpsi3HEHUs M KaHAIbl CAMOOYMIIIEHUS BOAHOM CPEIbI.

S. Posb TOHHBIX OTIIOXKEHUH B (POPMUPOBAHUH KaueCTBA BOJAHOM CPEbI.

6.  AHTpoOIOreHHoe OMOJIOTUUECKOE CaMo3arpsi3HEHUE BOJOEMOB.

7. Xumuueckue Tmpollecchl B Tpomocdepe ¢ ydacTeM CBOOOJTHBIX
paauKaIoB.

8. [IpeBpailieHrie TOCTOPOHHUX XWMHUYECKHX BEIECTB, IOMNABIIMX B
OKPY>KalOLIyIO Cpeay, MO BO3IEHCTBUEM CBETA.

9. Pacnpenenenue BemecTB B ouse (Mudy3us, BeIeTauBaHKE)?

10. Kak npoBoauTCs U3y4€HHUE BBIIICTAYMBaHUS BEILIECTB B TA0OPATOPHBIX
U YCIIOBUSIX.

11.  AnTpomnoreHHoe BO3eHCTBUE HA TTOYBEHHBIE SKOCUCTEMBI YI0OpEHUM.

12. AHTpOTIOT€HHO€  BO3JCHCTBUE HAa  TOYBEHHBIE  JIKOCHCTEMBI
MIECTUIINIOB.

13.  Merabonuueckre NpPEBpaIICHUs] BPEIHBIX BEIIECTB, IOMABIIUX B
OKPY>KaIOIIyIO Cpey, C y4aCTHEM MOYBEHHBIX MUKPOOPTAHHU3MOB.

14.  3arpsi3HeHuE 3eMeNb TSKEIbIMU METAJUIAMHU.

15. OuU3HUKO-XUMHUYECKHE MapaMeTPhl BEIIECTB, BIMSIONIMX HA MEPEX0 U3
OJIHOM c(pephl B IPYTYIO

16. Dkomnoruueckoe 3HaYeHHUE (POTOXUMUYECKON TECTPYKIIHH.

17. HcnapeHnue 3arpsi3HATENICH B OKPYKAIOILEH cpere.



18. Jlatb OOmIyf0  XapakTepUCTHKY HEHTPOHHO-aKTUBAIMOHHOTO,  aTOMHO-
YMHUCCUOHHOTO, aTOMHO-a0COPOIIMOHHOTO METOIOB aHaimmn3a. Ha ueM ocHOBaHBI 3TH
METOJIbl M T/I€ OHHM MWCIIOJB3YIOTCS B KOHTPOJIE 3a 3arps3HEHHEM OKpYKarouien
cpensbi?

19.  Jlatp oOmIyr0 XapakTEePUCTUKY CIIEKTPOhOTOMETPHH, (HIy0 pUMETPUHN 1
JHACTAaHIMOHHOU JIA3EPHOM CIIEKTpOCKONMU. Ha 4eM OCHOBaHbI 3TM METOJBI U T
OHM KCIIOJIB3YIOTCS B KOHTPOJIE 32 3arpsi3HEHUEM OKPY Karolen cpeibl?

20. Kakoil Merom WCMoJIb3yeTcsl [Ji1 OMpENeTeHUs BEIIeCTB, KOTOPHIC
MOTJIOMIAIOT CBET B YIbTPahHOIETOBOM WM BHAMMOM obOmacTu? Ha yem ocHOBaH
5TOT MeTox? OnucaTth OCHOBHOM 3aKOH CBETOIIOIIONIEHNUS.

21. Yem MoryT ObITh OOYCJIOBJIEHBI OTKJIOHEHHs OT 3aKkoHa byrepa -
Jlambepra - bepa?

22. B dgewm 3akmoyaroTcsi KOCBEHHBIE (DOTOMETPHYECKHE METOABI M KOoTaa
OHU UCIIOJIb3YIOTCS?

23. Kakumm cmocobamMu  MOXEM  YCTPaHUTh BPEIHOE  BIUSHUE
NOCTOPOHHUX HMOHOB MEMIAIONIMX HENOCPEICTBEHHOMY (POTOMETPHUECKOMY
OTIPEICIICHUIO aHATTM3UPYEMOTO BelecTBa’?

24. Wznoxwure cyTh METO1a HAaMMEHbIMX kBagapaToB (MHK).

25. OmpeneneHue  KOHIIGHTpPAIMKM  3arps3HSIONIMX  BEIIECTB  IIO
AQHAJIMTUYECKOMY CHUTHAy, HW3MEPEHHOMY Ha ONTHYECKOM MPUOOpE: METO]
T00aBOK.

26. OmpeneneHue  KOHIIGHTpPAIMM  3arpsA3HSIONIMX  BEIIECTB  IIO
AHAJIMTUYECKOMY CUTHAy, HM3MEPEHHOMY Ha OINTHYECKOM MpUOOpe: METO[
rpayupOBOYHOrO TpaduKa.

27. Anamurndeckuii curHai. Kakve mpueMbl HCTIONB3YIOT IS TTOTYISHUS
CUTHaIa HanboJjee OJU3KOro K ICTUHHOMY?

28. AHaIMTUYECKWA CHUTHAJ, €ro BO3HUKHOBEHHE B XHMHUYECKHX,
busznueckux W (PU3NKO-XUMHUYECKMX MeTojax aHanm3a. Kakue mnpueMbl
UCTIOJIB3YIOTCA U Y4eTa MOCTOPOHHUX MEIIAIOIIUX HOHOB?

29. XapakTepUCTUKHA METOJa aHalu3a: UYBCTBUTEIbHOCTb, Mpeen
0OHapyKEeHUsI, BOCIIPOU3BOJIUMOCT.

30. IImockocTtHas xpomatorpadus.

31. Teopernueckue OCHOBBI Xpomartorpaduu (TECOpUs TEOPETUIECKUX
TapeoK U KUHETHYECKasi TeOpHs).

32.  KomnonouHas xpoMatorpadus.

33. Uunekc ynep>kuBanusi. PazpernieHue mukos.

34. Knaccuduxarms METOJIOB aHaja3a 10 MIPOUCXOKICHUIO
AHAJIMTUYECKOTO CUTHAJIA.

35. Kak MOXHO ompenenuTh MHTEPBAI, B KOTOPBIM NpU HMEIOMICHCS
BBIOOpKE N pe3ynbTaTOB C 3aJaHHOM BEPOSITHOCTHIO TMOManaeT pe3yJabTaT
XUMHUYECKOr0 aHaIN3a.

36.  CMBICJ MOHATUS «TOYHOCTh XMMHUYECKOTO aHATU3a?

37. UYro xapaktepHu3yeT NpaBUIHLHOCTh XUMUYECKOTO aHam3a?

38. O ueM cCBUACTENBCTBYET OJM30CTh PE3YJIbTATOB MapaUIEIbHBIX
ONPEIEICHU KOMITOHEHTA?



39. UeM oTIMUAIOTCS MOHATHUS «CXOIUMOCTBY» U «BOCIPOU3BOIUMOCTE ?

40. Kak npoBepuTh MPaBUILHOCTh PE3YIHTATOB XUMHIECKOTO aHaIM3a?

41. Kax nmoBbICUTH TOYHOCTH METOAA HWJIA METOTUKHU?

42. Uro Takoe «rmpomax»?

43. Kakme wMeronpl oOOHapykeHHS TpyObIX OMmHMOOK (TPOMaxoB)
UCTIOJIb3YETCSl B MATEMATUIECKOM CTaTUCTUKE?

44.  Yto Takoe Q-KpuTepHil U OT KakuX (PakTOpOB OH 3aBUCUT?

45.  Yem xapakTepu3yercs cllydaiiHas OTPEUIHOCTh aHaIn3a?

46. IlepeuncimTe OCHOBHBIC MPU3HAKA CUCTEMATHUECKUX TIOTPEITHOCTEH.

47. Ilpueaute mpuMepbl UCTOYHUKA CUCTEMATUYE€CKUX MOTPEITHOCTEH.

48. HMmeer mu 3HaK aOCOMIOTHasE U OTHOCUTENIbHAs MOTPELIHOCTb
XAMUYECKOr0 aHanmm3a?

49.  Yt0 TaKoe «KOHTPOJBHBIN OTIBIT) ?

50. UYrto pomkeH caenath OSKCIEPUMEHTATOp TMepea  MPUMEHEHHEM
MaTeMaTH4eCKOW CTaTUCTHKH JJis1 0OpaOOTKH TaHHBIX XUMHYECKOTO aHa3a?

51. [aiire ompeneneHne TreHEpaTbHOW W BBIOOPOYHOW COBOKYITHOCTH
JaHHBIX.

52. Korma XuMHK-aHAIATAK MOJKET CUYWTaTh, YTO HMEET TEHEPaIbHYIO
COBOKYITHOCTb P€3YyJIbTaTOB?

53. Kakomy Buay pacnpeneneHus MOAYHUHSIIOTCS OOBMHO JAHHbBIE
XUMHUYECKOro aHamm3a?

54.  Yro xapakrepyByeT JUCIIEPCHs], CTAaHIaPTHOE OTKIOHEHHE U OTHOCHUTEIbHOE
CTaHJAPTHOE OTKJIOHEHHE BHIOOPOYHON COBOKYITHOCTH PE3YJIHLTATOB XUMHYECKOTO
ananuza? [Ipusenure GpopMysbl 1715 pacuera STHUX BEIUYHH.

55.  Kak BBMUCIHUTH CTAaHIAPTHOE OTKJIOHEHHUE CPEHET0 pe3yibTara?

56. UYrto xapakrepuszyer kodpduiment CrbiogeHta ;7 OT Kakux
(axTOpOB 3aBUCUT BeM4uHa t-ko3hdumeHTa’?

57. Uemy paBHa CTaTHCTHYECKAsl HAIEKHOCTD JJIsl CEPUMHBIX AHATU30B?

58. Uemy paBeH JA0BEpUTEIHLHBIA MHTEPBAT U UTO OH XapaKTepHU3yeT?

59. Kak wucnone3yercss AOBEPUTENbHBIA HMHTEpBAN Uil OOHap y)KSHUS
CUCTEMaTHYECKOW OIMOKU MeTo1a?

60. [laiiTe onpeneneHue MOHATHS «AaHATUTHUICCKHA CUTHAID.

61. UYem ompexaensieTrcss WHTEPBAI OMNpPEACIIEMbIX KOHIICHTpAIM WiIH
KOJINYECTB?

62. [aiite onpeneneHus «mpenena 0OHapy KEHUs.

63. Uto xapakTepusyeT NOHATHE TPeaes 0OHAPYKEHUs» ?

64. Kak paccuurtars npenen ooOHapyXeHus?

65. UYrto Takoe HIKHSIS TpaHUIa ONpEAeNsieMbIX KOJWYECTB WU
KOHIEHTpauun?

66.Yem ompenensioTcs HIKHAS M BEPXHSSA TPAHUIBI  OMpPENesieMbIX
KOJIMYECTB WA KOHIISHTPAIHiA?



Conep:xkanue nporpamMmbl

Tema 1. IIpo0seMbI 0XpaHbI OKPY:KAIOLIEH Cpeabl
[IpoOsembl OXpaHbl OKpYKaOUIEH Cpebl HA COBPEMEHHOM dTare: ouocdepa
U MPOUCXOXKICHUE KU3HU HA 3E€MJIC; DHEPIETHUUECKUI M MaTepHalbHBIN OasaHC
ouocdeppl;  aHTPONOr€HHOE  BO3JCHCTBME  HA  OKPYXAIOUIyl0  CpEdy;
OTPaHUYE€HHOCTH MPUPOJTHBIX PECYPCOB; IHEPTETUKA U IKOJIOTHSI; SKOHOMUUECKUE U
COLMAJIbHBIE MPOOJIEMBI OXPAaHbI OKPYKAIOLIEH CPEIbl.

Tema 2. MOHMTOPHUHTI COCTOSIHMSI OKPYKAIOIIEH Cpebl

MOHHUTOPUHT COCTOSIHUSI OKPYXKAIOIIEH Cpeapl M METOIBl  aHaIM3a
3arpsI3HAIONIMX BEIECTB: MOHUTOPHUHT KaK CUCTeMa HAOJIOAEHHUS M KOHTPOJS 3a
COCTOSTHEM OKPYXAOIIEH Cpebl; MPOIECChl MacCoIlepeHoca 3arpsi3HIFOIINX
BEIIECTB; METOJBI KOHTPOJIS 3arps3HSIOMIMX BEIIECTB B OOBEKTAX OKPYKAIOIICH
CpEmbl.

Tema 3. KpyroBopot BemecTB B Ouocdepe

KpyroBopot BemectB B Ouocdepe: KpyroBopoT KHCIOpoaa, (OTOCUHTE3;
KPYTOBOPOT a30Ta; KpYroBopoT ¢ocdopa U Cephl.

Tema 4. IlpeBpaleHusi BelieCTB B OKPYKaKIIEH cpee

[IpeBparieHns BEIIECTB B OKPYXKAIOIIECH cpene. XeMOKHHETUKA. BiusiHue Ha
ATarnbl MPEBpaIIeHUs BHEMTHUX ()aKTOPOB: COJTHEUHOW paiHaIliK, BOIbI, KUCJIOPOIa

BO3/yXa.
Tema 5. IkoxumMHUYeCKHe NPolecchl B aTMocdepe

DKOXUMHYECKUE Tporecchl B arMocdepe: (PU3MKO-XMMHUECKHE CBONCTBA
atMoc(depbl; XUMHUYECKUE MPOIECCHl B BEPXHHUX CIOSAX arMoc(depbl; XUMUYECKUE
IpOIIeCCHl B Tpomocdepe ¢ ydacTheM CBOOOJIHBIX PaMKaIOB; Boja B arMoc(epe;
pOOJIEMBI JIOKATHHOIO U TJI0O0ATBHOTO 3arpsi3HEHUN BO3YIIHOW CPEIbl; CIIOCOOBI
OUYHCTKU T'a30BBIX BEIOPOCOB.

Tema 6. Iyt pacnpocTpaHeHUSI TOKCMKAHTOB B 00beKTax
OKpYkKaKo1uei cpeabl

[Iytn pacmpocTpaHeHHs] TOKCHMKAHTOB B OOBEKTaX OKPYIKAIOIICH CpeIbl.
nepeMeInieHue B BO3IYIIHOM IpocTpaHcTBe, Bojae. Auddysus m amcopOumst B
MOYBaX U re0JIOTMUECKUX MOPOaax.



Tema 7. IlouBeHHBIE YKOCHUCTEMBI

[louBeHHBIE IKOCUCTEMBI U MX 3arpsi3HEHHE: MMOYBEHHBIE PECYPCHI; (HUBUKO -
XUMHUYECKHE OCHOBBI IOYBEHHOIO IUIOJOPOAMS; MOYBA M BOJA, 3pO3Us IOYB;
pOOJIeMBbI 3arpsA3HEHUS MOYBEHHBIX YKOCUCTEM; 3arpsi3HEHUE TOYB MECTULINIAMU;
yTUJM3aIus U nepepadboTKa TBEPABIX OTXO/I0B.

Tema 8. Xumusi # 3K0J1I0TMsl IPUPOIHBIX BOJ

XUMHSI U DKOJIOTHS TPUPOIHBIX BOJ: KPATKUE CBEICHHS O THIPOXUMHH U
ruApOOHOJIOTUH; aHTPOIOTEHHOE 3BTPO(UPOBaHUE BOAOEMOB; JIMTaHIAHBIA COCTaB
U (popMBI CYIIECTBOBaHHS MOHOB MEPEXOHBIX METAJUIOB B MPUPOIHBIX BOIOEMAX;
BHYTPUBOJOEMHBIN KPYrOBOPOT MEPOKCHAA BOAOPOJA U PEAOKC-COCTOSHUE BOTHOM
CpeIbl; POJIb JOHHBIX OTJIOKEHUHN B (GOPMUPOBAHNHN KauyeCTBa BOJHOU CPEIbL.

[Ipouiecchl camMOOYHMIEHHUS BOJHBIX 3KOCHCTEM: Buabl 3arps3HeHudl u
KaHaJIbl CAMOOYHUIIICHUS] BOAHOM Cpebl.

Tema 9. Tokcuueckoe aeiicTBHE 3arPA3HAIONINX BeleCTB

Tokcuueckoe JelCTBHE 3arps3HAIONIMX BEIIECTB: OOIIME CBEACHUS O
CTPYKType W (YHKIHH KICTKH, BUIBI TOKCHUYECKOTO BO3JCUCTBUS 3arpsA3HSIONINX
BEIIECTB; OMOTECTUPOBAHUE B OIICHKE 3arps3HEHUS BOJHOM CPEIbI.

XUMHUKO-OMOJIOTUMECKUE TMPOIECCHl B CTOYHBIX BOJAX: XapaKTEPUCTUKU
CTOYHBIX BOJ M BUIBl MX 3arpSA3HECHUHN; SKOXUMUYECKHE TPEOOBAaHUS K OUHCTKE
CTOYHBIX BOJT; OCOOEHHOCTH OMOXUMHUYECKON OYMCTKH CTOYHBIX BOJI.

Tema 10. @DU3UKO-XUMHYECKHME M WHKCHEPHbIE METO/bI
BOJ0OYHMCTKH H BOJOMNOATOTOBKH

OU3NKO-XUMUYECKHE W WHKECHEPHBIE  METOJbl  BOJIOOYUCTKH U
BOJIOTIOATOTOBKU: TOATOTOBKAa IUTHEBOW BOJBI, NMPUMEHEHHUE XJIOpa, O30HA U
MEepPOKCHa BOJOpOJa B 00pabOTKE BOABI M OYHCTKE CTOYHBIX BOJ; METOIbI
JIOKAJIbHOM OYHMCTKH CTOYHBIX BOJI

Tema 11. 3arpszHeHue oKpyxkaroIuei cpelbl pAIHOHYKJINAAMH

3arpsi3HEHHE ~ OKpYXKaloUIEH  cpelbl  paAuoOHyKIMAaMu.  VICTOUHUMKH
3arpsA3HEHUs, OCHOBHBIC MapameTpbl, XapakTepU3YIOIIME  PaJUOAKTUBHBIC
3arps3HeHus. MeTo 1l JIMKBUJIALUKA 04aroB 3apayKeHUs PAAUOHYKINAaMU 00ObEKTOB
OKpY’Karollen Cpeabl.

CpenctBa ® METOAbl peadWIMTAIMM  3arpsS3HEHHBIX  XUMUYECKHUMHU
COEIUHEHUSIMU U PATUOHYKIUAAMU TEPPUTOPUIA.



Tema 12. MOHUTOPHHT 00BEKTOB OKPY-KAIOILEH Cpe/bl

OnTtudeckue MeTonbl aHaimm3a: (oToMeTpusa. TeopeTHdecKre OCHOBHI,
anmnaparypa, METO/Ibl UCTI0JIb30BaHUS B SKOJIOTUIECKOM MOHUTOPHUHTE.

Tema 13. MOHUTOPHHT 00BEKTOB OKPY:KAKILEH Cpeabl

DJIEKTPOXUMHUUECKUE TPOLIECChl M HMX MCIOJb30BAaHHUE B JKOJIOTHYECKOM
MOHHUTOPHUHTE (MOHOMETPHS, BOJbTAMIIEPOMETPUSA ).

Tema 14. MOHUTOPHHT 00BEKTOB OKPY/KAKOILEH Cpeabl

AncopOmus. TeopeTnyeckue OCHOBBI, METONBI M3ydeHHs. [IpupomHble U
CUHTETUYECKHUE COPOCHTHI. AZCOPOITHS M DKOJIOTHS.

Xpomarorpadus. TeopeTrmueckue OCHOBBI, BHABI Xpomarorpaduu, poJb
XpoMarorpapuu B 3KOJOTHIECKUX UCCIIC0BAHHSIX.

CopO1IOHHOE KOHIICHTPUPOBAHKE B SKOJIOTHYSCKOM aHAIIN3E.

Tema 15. MaccneKkTpoMeTpHsi B COMETAHUM € XpoMaTorpadueit

MaccrnektpoMeTpuss B codeTaHuu ¢ xpomarorpadueii. Teopermueckue
OCHOBBI, armaparypa. Mcrojib30BaHUE B KOJIOTUYECKOM MOHUTOPUHTE.

Tema 16. Pejokc-KaTaiuTHYeCKHE MPOLECCHI
Penokc-kaTauTuuecKkue mporecchl C y4aCTUEM KUCJIOPOJ1a U IEPOKCHIA BOIOPOAA.
Tema 17. UMMYHO-XUMUYECKMA METO/I AHAJIHU3A

NMMyHO-XUMHUUYECKUNA METOJI aHalM3a M €ro HCMOJbh30BaHHE B OMOJIOTHH,
MEJIUIIMHE U SKOJIOTUIECKOM MOHUTOPHUHTE.

depMEHTHBIE CHCTEMBl M UX POJb B (DOPMUPOBAHUU 3AIUTHBIX (PYHKIIAN
OpraHusma.

Tokcumyeckoe  BO3JAEWUCTBHE  Pa3MYHBIX  TEXHOTEHHBIX  BBIOPOCOB.
BosjeiicTBue Ha IEHTpaTbHYI0 HEPBHYIO CHCTeMy, (epMeHTBl, TKaHU W
OMOJIOTUYECKHUE JKUTKOCTH.

Xemocopomus. Pois B )ku3HEOOECTIEUEHUN 1 PHUPOTHBIX MPOIIECCaX.

Tema 18. MOHUTOPHHT 00BEKTOB OKPY:KAKOILEH Cpeabl

OnTtudeckue MeTonbl: HH(]pakpacHas CHeKTpockonus. TeopeTuueckue
OCHOBBI, aIaparypa, METObl UCIIOJIb30BAaHUS B 3KOJIOIrMYE€CKOM MOHUTOPHUHTE.



Tema 19. MOHUTOPHHT 00BbEKTOB OKPY:KAKOILEH Cpeabl

OnTudeckre METOJbl: aTOMHO-aOCOPOIIMOHHBIN aHau3. T eopeThyecKue
OCHOBBI, anmnaparypa, METO/bl UCTIOJIb30BaHUS B SKOJIOIMUECKOM MOHUTOPHUHTE.

Tema 20. MOHUTOPHHT 00 bEKTOB OKPY:KAKILIEH Cpeabl

OKCTpakiusi B XHMHUU M DJKOJOTHMYECKUX HCCIeNOBaHUAX. [IpuMeHeHue
AKCTPAKIUU TIPU MOHUTOPUHTE€ OOHEKTOB OKPYIKAIOIICH CPEIbI.

Tema 21. MaremaTnueckas  o00pa0oTka  pe3yJibTATOB
HCCJIeI0BAHUM
Marematnaeckas o0OpaboTka pe3yabTaTOB HCCJACIOBAaHUNA. MeTposoTrus
XUMHUYECKOTI0 aHAJIM3a.
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