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®dopma 00yueHUs OYHAA
Kadenpa-pazpaborunk OKOJIOT'MU 1 BUODU3UKU
Brinmyckaromias kageapa 9KOJIOI'M1 U BUODU3UKU

Tunosble 3aJaHUS 1JISI KOHTPOJIbLHO padoThI:

TeMbl HTOTOBOII KOHTPOJBLHOM PadoThI (5 cemecTp)
1. Vcropust pa3BUTHS DKOJIOTHYECKON TOKcHKoyioruu: oT [lapamensca 10 coBpemeHHor Hayku. (O630p
OCHOBHBIX 3TAloOB Pa3BUTHUS AUCLUUIUIHNHBI, BKJIAJ YUEHBIX, BAXKHBIE OTKPBITHS).
2. Kmaccudukaruss TOKCHKAHTOB: MPUHIUIBI ¥ TOAX0Abl. (Pa3muvHble CHCTEMBI KIACCU(PUKALUU: I10
MIPOUCXOKICHUIO, XUMHUECKON CTPYKTYpe, MEXaHU3MY JeUCTBUA, 00BEKTYy Bo3nencTBus. [Ipenmyiectsa
Y HEJIOCTATKHU K0 KIIACCU(PUKALIHH ).
3. Tpanchopmaiivs U MEPEeHOC TOKCHKAHTOB B aTtMocdepe: (akTopsl U MexaHusmbl. (OcoOeHHOCTH
pactpocTpaHeHHs] TOKCHKAaHTOB B arMocepHOM Bo3ayxe. DOTOXMMHUYECKHE DPEaKIHH, OCAXKICHHE,
MEPEHOC Ha OOMBIINE pacCTOSHUS. BiusiHIe METEOPOTOTHYECKUX YCIIOBUH).
4. Murpanusi TOKCUKaHTOB B rujapocdepe: mpouecchl u mocneactBusi. (PactBopenue, amcopOums,
copOumsi, Ouoakkymyssus. Bnusaue pH, coneHoctn, TemmepaTypbl BOABIL.  3arpsi3HEHUE
MOBEPXHOCTHBIX U MOA3EMHBIX BO).
5. TokCcHUKaHTHI B MOYBE: UCTOYHUKU, (Popmbl, myTH MHUrpanuu. (OCHOBHBIE HMCTOYHHMKHU 3arpsi3HEHUS
nouB. BiusHME THMa TOYBBI HA TOBEIEHHME TOKCHUKAHTOB. IlepexoJ TOKCHMKAaHTOB B pACTCHUS U
TPYHTOBBIE BOJIBI).
6. MexaHu3Mbl TOKCHUYECKOTO JEHCTBUS Ha KJIETOYHOM YpOBHE: OCHOBHBIE MHUIIEHH U IOCJIEICTBUS.
(BnusiHue TOKCHMKAHTOB Ha KieTouyHble MemOpanwl, (pepmentsi, JJHK. Hapymenue sHepretrueckoro
oOMeHa, cuHTe3a Oelka, MPOIECCOB JCJIEHUS KIETOK).
7. BnusiHMe TOKCUKAaHTOB Ha MMMYHHYIO CUCTEMY: HMMYHOTOKCHUYHOCTb. (Bo3/elicTBuEe TOKCHKaHTOB Ha
pa3uyHbIE 3BEHbs] UMMYHHOU cucTeMbl. UMMyHO 1€ PUITNTEI, ayTOUMMYHHBIEC PEaKIIUU, aJUIEPTHH ).
8. HellpoTOKCHYHOCTh: BIHMSHHME TOKCHKAHTOB Ha HepBHyIO cuctemy. (BoszneiicTBue Ha HEWpOHBI,
CHHAIICHI, MeTHaTopbl. Hapyiienne KorHUTUBHBIX (YHKIIMA, TOBEJICHHUS, TBUTATEIIHHON aKTUBHOCTH).
9. 'éeHOTOKCUYHOCTh U KaHLIEPOT€HHOCTh: MEXaHU3MbI U nocneAcTBus. (Biusaue tokcukanToB Ha JJHK,
BO3HUKHOBEHHE MyTaIluii. POJIb TOKCHKAHTOB B Pa3BUTHH PaKa).
10. DHIOKpUHHBIE pa3pYLIUTENN: MEXaHU3M JACHCTBUS W TOCIEICTBHUS [Jisl KUBBIX OPraHU3MOB.
(BemectBa, Hapymaromue paboOTy >HIOKPUHHOM CUCTeMbl. BiusiHue Ha penpoayKTUBHYIO (DYHKLHIO,
pa3BUTHUE, IOBEJCHUE).
11. Buoakkymynsiius ¥ OuomarHuduKamus: (GaxTopbl, OMPEACISIONINEe HAKOIJIEHHE TOKCHKAHTOB B
OpraHuM3Max M NUIIEBBIX LenAx. (3aKOHOMEPHOCTH HAKOIUIEHHS TOKCUKAaHTOB B 3aBUCHUMOCTH OT HX
CBOMCTB U 0COOEHHOCTEH Ooprann3ma. BiusHue Tpopuueckoro ypoBHsl Ha KOHLIEHTPALUIO TOKCUKAHTOB).
12. TokcuuHOCTh M Tpo(pHUECKHUE YPOBHU: BIUSHUE TOKCHKAHTOB HA CTPYKTYPY M (PYHKIIMOHUPOBAHUE
skocucteM. (MI3MeHeHHne BUAOBOIO COCTaBa, HapyllIeHUE MUIIEBBIX LIENeH, CHUKEHUE MPOAYKTUBHOCTH
JKOCHUCTEM).



TeMbl HTOrOBOII KOHTPOJLHOM PadoThI (6 cemecTp)

1. buounaukamus BOJHBIX D3KOCHCTEM: IMPHUHIMIIBI, METOJAbl M 3HAUYEHHUE [UISI HKOJIOTHYECKOTO
monutopusra (IlonsTue OMOMHAMKALMU, OCHOBHBIC IOAXOJBI, MPUMEPHI OPTaHU3MOB-HHIUKATOPOB,
MPUMEHEHHUE JJIs OLIEHKH COCTOSIHUS BOAHBIX OOBEKTOB)

2. buorectmpoBaHMEe BOJHBIX OKOCHCTEM C HCIIOJIB30BAaHMEM BOJHBIX pacteHuit (Merombl
OMOTECTUPOBAaHUS HA BOJHBIX pACTCHHSX, KPUTEpPUU BBIOOpA TECT-OOBEKTOB, MpPEUMYyIIECTBA H
OTrpaHUYEHU)

3. CewmeiictBo PsckoBbie (Lemnaceae) kak HMHIUKATOPbI COCTOSHUS BOJHBIX dSKocucteM (buonorus
PSCKOBBIX, 0COOCHHOCTH UX MPUMEHEHHs B OMOTECTUPOBAHUH, IPUMEPBI SKOJIOTUYECKUX MCCIIEJOBAHUH)
4. Vcnonw3oBanue KynabTypsl Bogopociu xisopemna (Chlorella vulgaris) B OumorectupoBaHuM U
ononnaukanuu (MeToauka NpPOBEACHHUS TECTOB C XJIOPEJUIOM, YYBCTBUTEJIBHOCTh K Pa3IMYHBIM
TOKCUKaHTaM, MHTEPIPETAUs pe3yIbTaTOB)

5. Onpenenenne (GUTOTOKCHYHOCTH CyOCTPAaTOB MO CTEIIEHU MPOPACTAHHS CEMSH BBICHIMX DPACTECHUI
(Meropb! o1ieHKH (PUTOTOKCUYHOCTH, BBIOOP TECT-KYJIbTYP, aHAJIN3 OJYyUYEHHBIX JIAHHBIX)

6. UHcmonp3oBaHWE TMPOCTEHIIMX B KadecTBE MHAWKATOPOB COCTOSIHHS ~OKPY)KAIOLIEH Cpemsl
(Ponp mpocreiiux B OMOTECTUPOBAHUH, IPUMEPHI TECT-CUCTEM, IPEUMYIIECTBA U HEJOCTATKHU)

7. TlouBeHHast 6MOTa KaK MHIUKATOP SKOJOTMYECKHUX YCJIOBUM MOuBbl (OCHOBHBIE I'PYIIBI OYBEHHBIX
OpPraHU3MOB-UHIUKATOPOB, METO/IbI OLIEHKH COCTOSIHUSA MTOYBBI, PAKTUYECKOE 3HAYCHHE)

8. IlouBeHHBIE MpoOCTeHIINEe KaK HHIUKATOpbl HedrTe3zarps3HeHus mouB (Peakums mpocTedmmx Ha
3arpsi3HeHue HeThI0, METOAMKA OMOTECTUPOBAHMS, YKOJIOT0-OHOI0TrHYeCKas UHTEPIpETaIlis)

9. buouHAMKanWs TOBEPXHOCTHBIX BOJA MO0 OHOXMMHUYECKMM TIOKa3aTelsiM MHKPOBOIOPOCIEH
(bnoxumudeckre MapKephbl, HCIIOIb3yeMble B OMOMHINKAIINN, OCOOEHHOCTH aHalli3a MUKPOBOIOpOCIIEH)
10. buouHaukamus W OHMOTECTHPOBAHWE COCTOSIHHSI  OKpPY)KAIOIIEH Cpeapl 0  PacTeHUSAM
(Mcnonb3oBaHue BBICHIUX PACTEHUI KaK TECT-00BEKTOB, METO/IbI U MTOJIXO/IbI, IPUMEPHI UCCIIETOBAHMIN)
11. Buonoruyeckre MHIAEKCH M KO3(PPHUIMEHTHI, NCTIOIb3yeMbIe NMPU WHAWKAIMOHHBIX HCCIIEIOBAHUSIX
(O630p OCHOBHBIX OMOJIOTUYECKUX UHIEKCOB, UX pAacUyeT U MPUMEHEHHUE B IKOJIOTUYECKOM MOHUTOPHHIE)
12. 3amaum m wmeromonorus OWMOTECTHPOBAHWS KadecTBa OKpyxkaromed cpeasl (OCHOBHBIE O3Tambl
O6uoTeCTUPOBaHMsI, BEIOOP TECT-00BEKTOB U MApaMETPOB, aHAJIN3 U UHTEPIpPETALHsl Pe3yIbTaTOB)

TunoBsle BOpoCk (3aJaHusl) K IK3aMeHy/3a4eTy/3a4eTy ¢ OLCHKOM:

1. Ilpeamer 1 3a1a4n 3KOJIOTMUECKONW TOKCUKOJIOTHH.

2. OCHOBHBIE TIOHSTHSI U ONIPEIEIICHUS B SKOJIOTUIECKON TOKCUKOJIOTHH (TOKCHKAHT, TOKCHYHOCTb,
9KCHO3MIIHUS, PUCK, OMOAKKYMYJIALUS, OMOMarHu(puKaIus).

3. Kitaccugukarysi TOKCHKaHTOB T10 pa3IMYHBIM npu3Hakam. [IpuMeps! Hanbosee pacpoCTpaHeHHBIX U
OTaCHBIX TOKCUKAHTOB.

4. Tpancdopmalus 1 IepeHoc TOKCUKAaHTOB B OKpY XKarollel cpere.

5. MexaHu3MbI TOKCHYECKOTO JEMCTBUS Ha KIIETOYHOM U OPIraHU3MEHHOM YPOBHSIX.

6. ®akTOpHI, BIUAIONNE HA TOKCHIHOCTD ((PH3UKO-XMMHUYECKHE CBOWCTBA, 103a, BPEMs DKCTIO3HIINH,
MyTh MOCTYIUIEHUS, BO3PACT, M0JI, TEHETUYECKHE OCOOCHHOCTH OpraHU3Ma).

7. CHHEepru3M M aHTarOHN3M TOKCHKaHTOB.

8. buoakkymymsiius 1 OnoMarHuukanys TOKCHKaHTOB B MUILEBBIX LIETISAX.

9. BausiHre TOKCHKAaHTOB Ha CTPYKTYPY U (YHKIIMOHUPOBAHUE SKOCHCTEM.

10. Llenu 1 3agaun OUOTECTUPOBAHUSI.

11. Bunbl OuotectoB (OCTpble, XpOHUYECKHE, CYyOXpOHUYECKHE).

12. TpeboBanus K TecT-opranu3Mam. [Ipumeps! TeCT-OpraHU3MOB, UCTIOIb3YEMBIX B OMOTECTUPOBAHHH.
13. [IpuHIMITBEI TOCTAaHOBKK OMOTECTOB. KOHTPOIB M CTaHIapTH3AIUS YCIOBHIA ITPOBEICHUS OMOTECTOB.
14. CniocoOs1 BeipaxeHus pesynbratoB onotectupoanus (LC50, EC50, NOEC, LOEC).

15. Cratuctuyeckas 00paboTka JaHHBIX OMOTECTUPOBAHMSL.

16. buonnukanys 1 OMOMOHUTOPUHT: ONPENEIEeHNUs, Pa3INYKsl, IPUMEPbl OPraHU3MOB-UHAUKATOPOB.



17. Metoapl OMonHIUKAIMK 1 OMOMOHUTOpPUHTA (MOpdoIorndecKue, GU3noJI0TUIECKUE,
OMOXHMMHUYCCKHUE, TEHETUYCCKHUE).

18. Ucnonb3oBanne OMOMHIMKAIMN 1 OMOMOHUTOPHHTA JJIs OLICHKH 3arpsi3HEHUS OKPYXKAIOIIeH cpelibl U
BBISIBJICHUSI ICTOYHUKOB 3arpsi3HECHUSL.

19. Onenka ocTpoii TOKCHYHOCTH BOJIBI C HCTIONb30BaHueM naduuit (Daphnia magna).

20. OteHKa XpOHUYECKOW TOKCUYHOCTH BOJIBI C MCTONb30BaHueM Bogopocieit (Chlorella vulgaris).

21. OneHka TOKCMYHOCTH TTOYBBI C UCIIOJIB30BaHUEM N0k 1eBbIX uepBel (Eisenia fetida).

22. OneHka (UTOTOKCUYHOCTH TIOYBBI C UCIIOJIB30BAHUEM CEMSH BBICIINX PACTECHUIA.

23. O1eHKa TOKCHYHOCTH BO3/yXa C UCIOJIB30BaHUEM PAaCTEHUI-MHIUKATOPOB.

24. Onenka OMOJIOTHYECKON aKTUBHOCTH MOYBBI 110 aKTUBHOCTH (PEPMEHTOB.

25. Kakue ¢akTopbl HEOOXOAUMO YUYUTHIBATH MPU IUIAHUPOBAHUH MOHUTOPHHIA COCTOSTHUS

OKpY aroIllel cpeibl Ha 3arpsiI3HEHHON TEPPUTOPUU?

26. Kaxk ocyriecTBisieTcs: 9K0JI0rnyeckasi OlleHKa COCTOSHUSL TePPUTOPHiL?

27. Kakue MeTo bl OMOTECTUPOBAHUS MOKHO HCIIOJIB30BATh ISl OIICHKH COCTOSIHUS BOJHBIX OOBEKTOB,
3arpsiI3HEHHBIX MPOMBIIICHHBIMUA CTOKaMH?

28. Kakue MeTopI OMOTECTUPOBAHUS MOYKHO HCIIOJIB30BATh JUISl OIICHKU COCTOSIHFSI II0YB, 3arps3HEHHBIX
TSDKEJIBIMU MeTauiaMu?

29. Kak omieHUTh BIUSHUE XO3SHUCTBEHHON NEATSILHOCTH (HAIIPUMEp, CTPOUTEIBCTBA TPOMBIIIIIICHHOTO
IPEIIPUATHSI) HA COCTOSIHHE OKPY>KAIOLIEH Cpebl, UCTIONb3YsI METOIbI 9KOJIOTUYECKONW TOKCUKOJIOTUN U
OuorecTupoBaHus?

30. Pa3paboTka miaHa MOHUTOPUHTA COCTOSIHUS OKPYXKAIOIICH Cpeibl ISl KOHKPETHOTO THIIa
TEPPUTOPHUH (HATIPUMED, CEITbCKOXO3SICTBCHHBIE YTO/IbsI, IPOMBIIIUICHHAS 30Ha, 3aIIOBETHUK).

31. OnenHka NpUroJHOCTH TEPPUTOPHH ISl PEKPEAIIHOHHOTO UCIIOIb30BAHMS HA OCHOBE JJAHHBIX
OMOTECTUPOBAHUS ITOYB U BOJAHBIX OOBEKTOB.

32. Onpenenenre UCTOYHHUKA 3aTPSA3HEHUS OKPYKAIOIIEH Cpeibl C UCIIOJIb30BAHUEM METOJI0B
OMOMHINKAUU U OMOTECTUPOBAHUS.

33. AHanu3 JaHHBIX MOHUTOPUHTA COCTOSTHUS OKPY>KAIOIIEH Cpe/Ibl U BBISIBJICHUE TPEHIOB H3MEHEHHS
KauyeCTBa OKPYKAIOIIEH CPebL.

34. Pa3zpaboTka peKOMEHAIHii 10 CHIKEHUIO HEraTUBHOTO BO3JCHCTBHS XO35HCTBEHHON e TEIbHOCTH
Ha OKPYKAOIIYI0 Cpely Ha OCHOBE Pe3yJIbTaTOB OMOTECTUPOBAHMS U aHATIN3a SKOJIOTHYECKOTO PUCKA.
35. Ponb pe3ynpTaToB OMOTECTUPOBAHUS B Pa3pabOTKe MPUPOJOOXPAHHBIX MEPOTIPUSTHI.

36. MeTobl CHIDKEHUST TOKCHYECKOH Harpy3Kd Ha KOMITOHEHTBI DKOCHCTEM.



