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1. HEJIb 1 3AJTAYY OCBOEHUSA JTNCHUTIJINHBI

Ieab AMCUMINVIMHBI. 3HAKOMCTBO C IIPEAMETOM, ITOHATUAMHU U METOJAMH 3KOJOTHYECKOU
TOKCHKOJIOTMH, IIPOLEIYPAMU IKOJIOTMYECKON IUAarHOCTHKU KadecTBa OKPYXKAIOLIEH IPUPOIHOU
CpeaBbl.

3apaum kypca:

1. M3yueHue T€OpeTUYECKMX OCHOB U OCHOBOIIOJIAralOIIMX KOHILIETIUN B3aUMOJEHCTBUS
YEJI0BEKA C IPUPOJHBIMHA SKOCUCTEMAMM.

2. N3yyeHne MeXaHM3MOB TOKCHUYECKOI'O AEWCTBUS OCHOBHBIX TOKCHMKAaHTOB NPUPOIHOMN
Cpelbl Ha PA3JIMYHBIX YPOBHAX OPraHU3aLAH KUBOTO.

3. BolsiBIEeHHE CTPYKTYPHO-BUJOBBIX U3MEHEHUN HAJJOPTaHU3MEHHBIX CUCTEM.

4. 3HaKOMCTBO C METOJAMM U NpPUEMaMH 3KOJOIMUECKON JMAarHOCTUKU U MOHUTOPHUHTA
COCTOSIHUS IPUPOJHOU CpebI

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOTPAMMBI

JucuuminHa «OKOJOrM4ecKass TOKCHKOJIOTHUSDY SBJISETCS YacThl0 Y4eOHOTO IjlaHa IO
HanpasieHuto noarotoBku 44.03.05 Ilemarormyeckoe oOpa3oBaHue (¢ JIByMsl IpoduisimMu
MoAroToBKH), npodmin «buonorus u xumusy». Hucuumnuza b1.B.02./1B.06.01 «Dxonornyeckas
TOKCHKOJIOTHs» BKiIoueHa B biok b.1 «/luctummuner  (Momynu)», Yacte, (opmupyemytro
y49acTHUKaMH oOpa3oBarenbHbIX oTHOMmEeHHH, b1.B.02./1B.06 Jlucuurminael (MOIyIn) M0 BEIOOPY 6
(AB.6). Hucrumuiuna peanusyercs B HTI'CIIN (¢) PITIIY nHa kadenpe ecTecTBEHHBIX HayK U
(bu3MKO-MaTeMaTH4YECKOro 00pa3oBaHUsl.

JlaHHasi NMCUUIUIMHA PAacKpbIBAE€T COJIEpP’KaHUE OTIENIBbHBIX BOIPOCOB 3KOJOTHYECKOM
TOKCHUKOJIOTHM, KaK MEXIMCLHIUIMHAPHOTO HAyYHOT'O HAIPABJICHUS, CBS3aHHOTO C HM3yYCHHEM
TOKCHYECKUX 3G (EeKTOB  AEHCTBUS  XUMHUYECKHX  BELIECTB HA JKUBBIE  OPraHU3MBbI,
IIPEUMYIIECTBEHHO MOMYJIALMU U OHOLEHO3bI, BXOJALIME B COCTaB AKOCUCTEM. JlucuuIuiMHA
«OKOJIOTHYECKAsE TOKCHKOJIOTHS) BKIIOYACT HM3YyYCHUE HWCTOYHUKOB IIOCTYIUIEHHS BPEIHBIX
BEIIECTB B OKPYKAIOLIYI Cpelly, UX PacHpOCTPAHEHHE B OKPYXKalOIIEH cpene, ACUCTBHE Ha
JKUBBIE OPraHU3Mbl M OTBETHBIC DPEAKLMM JKUBBIX OPraHU3MOB HAa TOKCHYECKOE JEHCTBHE
XUMUYECKUX BELIECTB. OKOJIOTMYECKas TOKCUKOJIOTUs Oaszupyercs Ha OOLIMX 3aKOHax U
3aKOHOMEPHOCTSAX Pa3BUTHUS JKMBOW INPUPOIABI M B3aUMOCBA3SX, YCTAHABIMBAEMBIX MEXKIY
OpraHu3MaMH U UX cpellaMi OOUTaHUs, MEXy YeJIOBEKOM U TexHochepoil. JJanHas nucuuniarHa
TECHO CBSI3aHA C TAKUMHU HayKaMM Kak «JKoJorus 4yeinosekay, «lIpupononons3osanuey, «Oxpana
IIPUPOJABI».

3. PE3YJIBTATBI OCBOEHUSA JTUCHUIIJIMHBI
JlucuuIuivHa HarpasjieHa Ha (JOPMHUPOBAHUE U PA3BUTHE CIEIYIOLIUX KOMIIETEHIIHH:

Kareropus Konx 1 HaumenoBanue Kon 1 HauMeHoBaHME HHAMKATOPA AOCTHKEHUST YHUBEPCAIbHOU
(Tpymma) YHHBEPCaTBHON KOMITETEHITHN
YHHUBEPCaITBHBIX KOMIIETCHI[UH
KOMIIETEHIIUH
Cucremn | YK-1 - Criocoben MVYK 1.1. 3HaeT OCHOBHBIE HCTOYHUKN U METOIBI IIOMCKA
oe OCYIIECTBIIATH MTOUCK, nHPOpPMAaIH, HEOOXOIUMOH /TSl pEIISHHsI TOCTAaBICHHBIX 3a/1a4
KpHUTHYE KPUTUYECKHUI aHaJIu3 NYK 1.2. YMeeT ocymecTBIATh NOUCK HHPOPMALNH JUIs PEIIEHHs
CKOe ¥ CHHTe3 MH(OpMaIum, TIOCTABJICHHBIX 3a/1a4, IPUMEHSATh METOBI KPUTHIECKOTO aHAIHN3a U
Mbrrey | TPAMEHATH CHCTEMHBII cHuHTe3a MH(popManuu
Je TIOAXOA IJIst PEHICHUSA NVYK 1.3. I'pam0oTHO, TOTHYHO, APTyMEHTHPOBAHHO (POPMHPYET
TIOCTABJICHHBIX 3a1a1 COOCTBEHHBIE CY>KIACHUS 1 OLICHKH; OTINYACT cpaKTLI OT MHCHHH,
WHTEPIIPETALNI U OIIEHOK; MPUMEHSIET METOBI CHCTEMHOTO TTOIX0/1a
JUTS PEIICHNS TIOCTABIICHHBIX 3a]1a4
MVYK 1.1. 3HaeT OCHOBHBIE HCTOYHUKN U METOIBI IIOMCKA
WHPOpMAaIH, HEOOXOTUMOH /TSl pEIISHUsI TOCTAaBICHHBIX 3a/1a4
NVYK 1.2. YMeer ocymecTBIsATh HOMCK HH()OPMALINH IS PEIICHUS
MIOCTABJICHHBIX 3a/1a4, IPUMEHSATh METOIbl KPUTHIECKOTO aHAIN3a U
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CHHTe3a HHpOopMaInu

Hayunsie
OCHOBBI
Ne1arornIecKon
JeSITENbHOCTU

OIIK-8. Crocoben
OCYIIIECTBIISTh
MeIaroriYeCKyro
NEATEIHLHOCTh HA OCHOBE
CIeIaIbHBIX HAYUHBIX
3HAHUHI

HOIIK 8.1. 3HaeT ucTopuio, TEOPUIO, 3aKOHOMEPHOCTH U PUHIIUIIBI
MOCTPOCHHMS ¥ (PYHKIIMOHHPOBaHUS 00pa30oBaTeIbHOTO Mpolecca,
poib U MecTo 00pa3oBaHus B )KU3HU YeJIOBEKa U 00IIeCTBa

HOIIK 8.2. YMeeT ucnoiab30BaTh COBPEMEHHBIE HAYUHbIE 3HAHUS
TICHXOJIOTO-TI€Iar OTUYECKOT0 M IPEIMETHOT0 (IPO(QUIBHOTO0)
COZIepIKaHus JUIsl OpraHNu3alMy yaeOHON 1 BHEY4EOHOH JIesITeNbHOCTH
B CUCTEM€ OCHOBHOIO U JIONOJIHUTEIBHOI0 00pa3oBaHus aeTel

MOIIK 8.3. IToaroTrosneH Kk IpUMEHEHHIO CIIEIINATBHBIX HayYHbBIX
3HaHUH /IS OCYIIECTBIICHUS MTE€1arOrMYeCcKOi JIeITeIbHOCTH
(poeKTHOH, yueOHO-HCCIIeI0BaTEILCKON, HTPOBOH, XYI0KECTBEHHO-
ICTETHYECKOW, PU3KYIIBTYPHOMU, TIOCYTOBOH U JIp.) C yI€TOM
BO3MOXKHOCTEH 00pa30BaTeIbHON OpraHU3aluy, MECTa XKUTENbCTBA U
UCTOPUKO-KYJIbTYPHOI'O CBO€OOPA3Us peruoHa

ITK-3 — Cnocoben
NPUMEHSTh TPEIMETHBIE
3HaHUS PU peaTu3alliu
00pa3oBaTEILHOIO
nporiecca

3.1. 3HaeT 3aKOHOMEPHOCTH, MPUHIIUITEI U YPOBHU (OPMHUPOBAHUS U
peanuzanuy cosiepKaHust 00pa3oBaHus; CTPYKTYPY, COCTaB U
JUJAKTUYECKIE SMUHUIBI COJIEPKAHUSI IIKOJIBHBIX TPEMETOB:
OMOJIOTHS M XUMHUS

3.2. YMeeT oCylIecTBISATh 0TOOP YUeOHOT0 CONepKaHus IS
peau3aliy B Pa3IMIHbIX PopMax 00ydICHUS B COOTBETCTBUHU C
JUTAKTUYCCKUMU LEIIAMUA U BO3PACTHBIMU OCO6CHHOCT5[MI/I
o0y4aromuxcst

3.3. Brniageer npeMeTHBIM coliep)KaHHEM; YMEHUSIMHU 0TOopa
BapHUaTHBHOT'O COAEPIKAHMUS C YIETOM B3aMMOCBSI3U YPOUHOU 1
BHEYPOYHOIi (hopM 00ydeHHs

ITIK-6 Criocoben
OpHeHTHpOBaTBCﬂ B
BOIPOCax OMOJIOTUU U
XMMHH Ha COBPEMEHHOM
YPOBHE Pa3BHUTHS
HAYYHBIX HAMPABIICHHUI B
JIIAaHHBIX 001aCTIAX

UIIK 6.1. 3naer: obuye MOHSATHS, TEOPUH, TIPABUIIA, 3aKOHBI,
3aKOHOMEPHOCTH TPEAMETHBIX 00J1acTeH OHOIOTHS ¥ XHUMHS,;
3aKOHOMEPHOCTH Pa3BUTHUsI OPraHUYECKOr0 MHUPA; OCHOBHBIC
MPUHLUIIBI TEXHOJIOTUUECKHUX MPOLIECCOB XMMUYECKHUX ITPOU3BOICTB
Y CIIOCOOCH HMCIOJIB30BATh TTOJy4eHHbBIC 3HAHUS B
poheCcCHOHAIBLHOM JIeSITeIbHOCTH

HIIK 6.2. YMeer: 00BACHATE XMMUYECKHE OCHOBLI OMOIOrHYECKUX
MPOLECCOB U (PM3HOJIOTUUECKHE MEXaHU3MBbI paOOThI Pa3IMIHBIX
CHCTEM U OPraHOB PACTEHUH, dKHUBOTHBIX U YEJIOBEKA;
OPHEHTUPOBATKLCS B BOIPOCaX OMOXMMHUYECKOTO EIMHCTBA
OpraHU4ecKOro MHpa.

HUIIK 6.3. Bnazmeer: ki1acCHYeCKUMHU M COBPEMEHHBIMUA METOAAMHU U
METOJMYECKUMH MIPUEMaMH OpraHU3alUK U TIPOBEICHUSI
1a00paTOPHBIX, YKCIIEPUMEHTAIBHBIX U TIOJIEBBIX HCCIIEIOBAHMUIT B
MPEAMETHBIX 001acTIX OHONOTHS M XUMHSL.

B pe3yibTaTe U3YUCHUA KYpCa CTYACHTHI JOJIKHBL

3HaThb:

31 - COACPKaHUC, IMMPCAMET, 3a1a4d U 00BEKTHI HU3Y4YCHU SKOJIOTHYECKOM TOKCHUKOJIOI'HMH,
32— MCAUIMHCKHUEC U OKOJIOTHYCCKHE aCIICKThl TOKCUKOJIOTHH,
33 - CHCHH(bHKy MCTOOO0B UCCIICAOBAHUA DKOTOKCHKOJIOTHYCCKHUX Sq)(beKTOB;

34 — SKOTOKCUKOJOTHYECKHE IPQPEKTHI,

BO3HUKAIONIHWE TM0J] JCHCTBHEM (aKTOPOB

TEXHOTE€HHOW MPUPOJBI HA Pa3HBIX YPOBHSAX OPraHU3allMy JKUBOTO: MOJIEKYJISPHO-T€HETHYECKOM,
KJIETOYHO-TKaHEBOM, OHTOT€HETUYECKOM, MOMYJSIUOHHO-BUIOBOM, OMOLIEHOTHUECKOM;

35 — rurueHu4eckue M TOKCUKOJOTHYECKHE aCMeKThl, oOecredyuBaronue 0e30MacHOCTh
4eJI0BEKA B aHTPOIIOTEHHOU CpeJie.

yMeTh:

Y1 — DpuUMEHATH MOIYYEHHBIE 3HAHUSA Ul OLEHKM TEXHOTEHHOIO BO3ACHCTBUS Ha
HaJOpPraHU3MEHHBIE CUCTEMBI;

V2 — ucnonp30BaTh MOJyYEHHBIE 3HAHUS Ha MPAKTUKE: BBIOMPATh OOBEKTHI U METOIBI JUIs
IIPOBEJIEHMUS IKOTOKCUKOJIOTMYECKUX MCCIEA0BAHNT;

BJAACTDh:

B1 - CIICUAJIM3UPOBAHHBIM 060py,[[0BaHI/ICM, HCTIOJIB3YEMbIM JIA OLICHKH KaueCTBA CPCADI;
B2 - (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IMI/I METOJaMM aHaJIn3a.
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4. CTPYKTYPA U COAEP/)KAHUE JUCHUITJIMHBI
4.1. O0beM JMCHUIIIMHBI M BH/IbI KOHTAKTHONH H CAMOCTOSATEJILHOM padoThI
OOmiast Tpy10eMKOCTh TUCHMIUIMHBI cocTaBiisieT 3 3ad4. en. (108 gacoB), ux pacnpezneneHue
1o BUJaM paboT mpescTaBieHo B Tadbauie 1.

Tabmuna 1
Pacnpenesienne TpyA0eMKOCTH JUCHHUILINHBI 10 BUAaM padoT
dopma 00ydeHus
Bun pabotsl Ounas
9 cemectp
OO0mas TPyA0eMKOCTh JUCHMIJIMHBI 10 YICOHOMY IIaHy 108
KonTakTHasi padoTta, B TOM 4HcCIe: 38
Jlexmn 16
[IpakTHueckue 3aHsTH 10
JlaGopaTopHbIe 3aHITHS 12
CamocrositesibHast padoTa, B TOM YHCIIE: 70
W3ydeHne TeopeTH4ecKkoro Kypca 61
CaMonoIroToBKa K TEKYIEMY KOHTPOJIIO 3HaHUN 9
[TonroTOBKA K 3a4eTy ¢ OIIEHKOH 0
4.2. TemaTnyecKMid MJIAH JUCUMILIIMHBI
TaoOmuma 2
HaunmeHnoBanue paszienoB u Tem Bun koHTakTHO# pabOTHI, Dopmbl
JTUCITUTITUHBI (MOTYJIs1) 4ac - TEKYIIETO
w @ | g KOHTPOJIS
" = . 2| B yCIIEBAEMOC
S = = « 2| 83 T™H
a | & 5|8 =E| 387
13) s = = ) S, 3 g
O faet = 1 . O S 5
58 |2 |8 |E |§ |oE]&¢
O M = = = = EA4 O &
DK0JIOTHY€eCcKasi TOKCUKOJIOTUs IIpoBepka
B cHUCTEMe OHMOJIOTUYECKUX HAyK 9 16 4 9 12 3HaHUM Ha
MIPaKTUYECK
OM 3aHSITUH
MonekynsapHO-T€HETUUECKUN IIpoBepka
YPOBEHb IEPBUYHBIX 9 18 5 9 9 14 3HaHUM Ha
TOKCHUKOJIOTHYECKHX 2PPEKTOB MPaKTUYECK
OM 3aHSITUH
KnetouHo-TkaHeBbIl 1 IIpoBepka
OHTOT€HETUYECKUI YPOBHHU 9 18 5 9 4 5 10 3HaHUM Ha
9KOTOKCUKOJIOTHYECKUX MPaKTUYECK
2 hekToB OM 3aHSITHH
ITonmymauMOHHO-BUIOBOM IIpoBepka
YPOBEHB 9 20 4 9 4 5 10 3HaHUU Ha
9KOTOKCUKOJIOTHYECKUX MPaKTUYECK
a2 heKToB OM 3aHSTHH
buouenornyeckuii ypoBeHb IIpoBepka
9KOTOKCUKOJIOTHYECKUX 9 18 5 9 9 5 1p | 3HaHui Ha
s dekToB MPAKTHIECK
OM 3aHATHH




UYenoBek B KauecTBE 00OBEKTA IIpoBepka

3KOTOKCHUKOJIOTHH 9 18 5 9 14 3HAHUH Ha
MPAKTUYECK
OM 3aHITUH

3auem ¢ oyenxoii 9

Hroro 108 16 10 12 8 70

HpaKanecmle 3aHATUSA

Ne HaumenoBanue pabot Kon-Bo
paszena ayn.
4acoB

1 CopepxaHre TOKCHYECKHX BEHIECTB B KOMIIOHEHTaX OMOTHI

2 Peakuust Ouonornueckux CHCTEM Ha TOKCHYECKOE BO3JIEHCTBHE: 2
MOJIEKYJISIPHO-TEHETUYECKHI ypOBEHb MEPBUYHBIX TOKCUKOJIOTMUECKHX
3¢ deKToB

3 Peakuust Ovooruueckrux cCUCTeM Ha TOKCHYECKOE BO3JICHCTBUE: KIETOYHO- 2
TKAHEBBIN 1 OHTOT€HETHYECKUI YPOBHU

4 [TonynsroHHO-BUA0BOM YPOBEHb SKOTOKCHKOJIOTHYECKUX 3(PPEeKTOB 2

5 BbuonieHoTHYeCKU ypOBEHb SKOTOKCUKOJIOTHUECKUX 3D (HEKTOB 2

6 XapakTepucTUKa aHTPOINOI€HHO-TEXHOTEHHOM Cpeabl M JICUCTBUS €€ 2
(akTOPOB Ha 3J0POBBE YETOBEKA

JlabopaTopHble 3aHATHSA

No HaumenoBanue pabot Komn-Bo
pazzaena ays.
9acoB
1 ConeprkaHre TOKCHYECKUX BEIIECTB B KOMIIOHEHTaX OMOTHI 2
2 KiterouHo-TKaHEBbIN 1 OHTOTCHETHYECKUH YPOBHU 4
3 [TonynanoHHO-BHIOBOH YPOBEHB SKOTOKCUKOJIOTHYECKUX P (HEKTOB 4
4 buoneHoTHYeCKHit YpOBEHB IKOTOKCUKOJIOTHYECKUX IPHEKTOB 2

4.3. Coaep:xanue TUCHHUILIAHBI

Tema 1. BBegenue. JkoJiornyeckasi TOKCMKOJIOTUSI B cHUCTeMe OHMOJIOTHYECKHX HAYK.
Jlekuus (4 yaca).

OCHOBHbIE TIOHATHS 3KOJOTHUYECKOW TOKCUKOJIOTUUA. MECTO 3KOJOrMYeCKOW TOKCUKOJIOTUU B
CHUCTEME DSKOJOTMYECKMX W MEIUIIMHCKUX HayK. ODKOTOKCHUKOJIOTHSI Kak HallpaBiieHue oOmieit
3KOJIOrUU. MEeIUIMHCKHUE U 3KOJOTMUECKHE ACTIEKThl 3KOTOKCUKOJIOT M H.

[Ipobnema yCTOMYMBOCTH OHOJIOTHUECKUX CHCTEM K XUMHUYECKOMY 3arps3HEHHIO CPEIIbI.
[lonaTHE «YCTOMYMBOCTH» U <«aJanTaldW». YPOBHU aJanTalud 3KOJIOTMYECKUX CHUCTEM
HAJOPTraHU3MEHHOTO paHra. Y CTOWYMBOCTh U YIIPYTOCTh — CBOMCTBA CTA0MIBHOCTH. Y CTOMUUBOCTD
Ha (U3MOJIOTUYECKOM, TMOMYISALUOHHOM M SKOCUCTEMHOM YypoBHe. [loHsTHE «aganTUBHOTO
dboHma». YCTOMUNBOCTh paCTEeHHIA K TOKCHKAHTaM T€XHOTE€HHOU MPUPOIBIL.

Tsxenble METaJUIbl B OKPYXKAIOLIEH Cpelie: €CTECTBEHHBIE M AHTPOIOTEHHBIE MCTOYHUKH.
[loHATHE «TAKENBIX METAIOB». VICTOUHMKM MOCTYIUJIEHUS TSKENBIX METAJUIOB B OKPYKAOUIYIO
Cpedy: €CTECTBEHHbIE M AaHTPOIIOINEHHO-TEXHOTEHHBbIE. PacmpenerneHue TsKeNbIX METauioB B
MOYBEHHOM Tpoduie. DOPMBI TSHKETBIX METAIJIOB, IPUCYTCTBYIOINIUE B TIOYBAX.

[IpenenpHO-IONTYyCTUMBIE  KOHLEHTPAUMM  XUMHUYECKUX  3arps3HAIOIIMX  BEIIECTB B
KoMIoHeHTax Ouocdepsl. KoHmenius mnpenenbHO-momycTuMbiX KoHIeHTparuit. T1JIK Bpeanbix
BemecTB B atmocdepe. [1JIK Bpennbix BemecTB B BoaHOU cpeae. [TJIK 3arps3Hsromuyx BemecTs B
nouse. [T/IK 3arps3Hstonmx BemecTs B MUILIEBIX MPOIYKTaX.



Tema 2. MoJiekyJsIpHO-TEeHETHYECKHH YPOBeHb MNEPBUYHBIX TOKCUKOJOTHYECKUX
3¢ dexrtoB. Jleknus (2 yaca); npakTuyeckoe 3ansatue (2 4ac.).

[ToHsITHE XPOMOCOMHBIX HAPYLIEHUH B COMAaTUYECKHUX U IOJIOBBIX KIETKax. [ eHeTuueckue u
KaHIepoTreHHbIe 2(P(eKThI 3arpsi3HEHNUS TPUPOIHON CPEIBL.

Tema 3. KileTouHO-TKaHeBbIi U OHTOreHeTHYECKHH YPOBHH 3KOTOKCHKOJIOTMYECKHX
3¢ dexrToB. Jlekuus (2 yac.); npakTudeckoe 3aHaTHe (2 4yac.B), JadopaTopHbie 3ansaTus (4
yac.).

Peaknusi KIETOYHBIX CTPYKTYp Ha XUMHYECKOE M PaJUAlMOHHOE 3arps3HEHUE CPE.bl.
Hapymenne knerounbix memOpaH. Hapymenwme ¢dotocuHTeTHUECKOW cHcTeMbl. Hapymenue
MEpPUCTEMATUYECKUX TKAaHEH.

OHTOreHeTHYeCKU YPOBEHb SKOTOKCUKOJIOTHYECKUX dPPekToB. [Ipodraembl 3KCTpanoisuuu
3aKOHOMEPHOCTEH  NpOSIBIEHUS  TOKCHMUYECKHX 3((EeKTOB  OpPraHM3MEHHOTO ypOBHS  Ha
NONY/ISIMUOHHBIN.  JIaOopaTOpHBIM  AKCIEPUMEHT U COCTOSIHUE€ HPHUPOJHBIX — HOMYJISIUH.
Hakorenne opraHM3MOM TOKCHYECKHX BEILIECTB B CHUCTEME «mouBa—pacTeHue». OcoOEeHHOCTH
aKKyMYJISIUU TSDKEJBIX METAJUIOB DPACTEHUSIMU: KOpHeBoe U (osinapHoe mnoctymienne TM.
HakomieHne TsKeNnbIX METaUIOB pacTeHUsAMH. PacnpeneneHue TspKeNbIX METaUIOB 10 OpraHam
pactenmii. Hapymienue papixaHus, oOMeHa BEIIECTB, POCTa, TEPATOJOTUYECKUE HN3MEHEHUS,
M3MEHEHHUs PENPOIYKTUBHBIX OPIaHOB.

Tema 4. [lonyJAUMOHHO-BUI0BOI YPOBEHb IKOTOKCHKOJOrnYecKux 3¢ dexron. Jlekuus
(4 yaca); npakTuyeckoe 3ansaTHe (2 YacoB), jabopaTopHbie 3aHsaTHs (4 yac.).

Y CTOWYMBOCTE TPUPOTHBIX COOOIIECTB K JEHCTBUIO TOKCUUECKHX (PAKTOPOB, 00YCIOBIECHHAS
MIPOCTPAHCTBEHHO-(QYHKIIMOHATBHOW M TEHETUYECKOM  UX  HEOJHOPOJHOCTBIO: peaKius
reHepaTUBHON cdeppl Ha 3arpsi3HEHHE, YHCIEHHOCTb MOMYNIALMNA B YCIOBUSAX 3arps3HEHUs,
peakiusi BO3pPAaCTHOM CTPYKTYphl Ha cTpeccoBble (akTtopbl. I[loHsiTHE KH3HECTOCOOHOCTH
nonysanuii. KoHuenuus MUHUMAaIbHOM YHMCIEHHOCTH B 3KOJIOTMYECKOM TOKCHUKOJIOTHH. YPOBHHU
MOMYJISIIUOHHON ajanTallMi K TOKCHYECKUM BO3JEHCTBHUSAM. 3aBUCHUMOCTH «103a—3(deKT» Ha
ypoBHEe mnonyisauuu. lIoHATHE NOMYISUMOHHON HOPMBI M IOPOTOBOIO YPOBHS TOKCHUYECKOIO
BO3JIeHCTBUS. J{0J1 «IOpaskeHHBIX» 0cO0eH B MOMYISAIUU KaK Mepa ee MOPaKeHUsl.

Tema 5. buoneHoTuyeckuii ypoBeHb IKOTOKCHKOJIOrHYecKuXx 3¢ dekroB. Jlekuus (2
yaca); npakTudeckoe 3aHsaTue (2 yacoB), JjadopaTtopHblie 3ansaTus (4 yac.).

Peakuust pacTuTeNnbHBIX COOOIIECTB HAa TEXHOreHHOE 3arps3HeHue. CTpykTypa OHOIeHO3a:
M3MEHEHHE BUIOBOTO Pa3HO00pa3us U MPOIyKTUBHOCTU coobiecTB. Mi3MeHeHnue Quopructuiyeckoi
U 9KOJIOTO-I[EHOTUYECKON CTPYKTYphl COOOIIECTB KaK IMOKa3aTead CTENEeHH aHTPOIOTEHHOM ero
nerpananuu. KoMIUIeKCHbIE MCCIIEOBaHMs PACTUTENBHBIX COOOIIECTB TEXHOTCHHO HapYIIEHHBIX
TEPPUTOPHUH.

MexaHu3Mbl ajanTalydyd pacTeHUM K JCHCTBUIO 3arps3HSAIOIIMX BelIECTB. MexaHU3MBbl
YCTOWYMBOCTH PACTEHHUI K ACWCTBUIO TSHKENBIX METaIOB: MMMOOMIM3AIMS KOMIOHEHTAMHU Kiie-
TOYHBIX CTEHOK, HM3MEHEHHE TpaHCIOpTa uepe3 IUla3MaleMMy, OOpa3OBaHHSA KOMIUIEKCOB C
OpraHMYECKUMHU KHCIOTaMH, METAIJIOTHOHEHMHAMHU, aMHUHOKHCIOTaMH, (UTOXENaTHHAMU U Jp.
TonepaHTHOCTh pacTEeHUM K TOKCHYECKHM BellecTBaM. BapuaOenbHOCTh MOMYISIUOHHBIX
rnapaMeTpoB Kak MexaHu3Mm agantaiuu k TM. IlonMBapuaHTHOCTh OHTEreHe3a Kak MEXaHU3M
ycroiunBocTd. Pomb  akonoro-reHeTnueckod  auddepeHnudanud  BHAAa B HOJACPKAHUH
YCTOMYUBOCTH.

DKOJIOTHSI UMIIAKTHBIX PErHOHOB. [IpMHIMIIBI M KPUTEPUU BBIJEICHUS 30H 3KOJOTHYECKOTO
KpU3Hca U AKOJOrHueckoro OenactBus. [IoHATHE «MMIIAKTHBIN peruoH». PealbHBIH M UACaTbHBINA
o0wekThl. Llenn uccnenoBanuii. CoBpeMeHHOE COCTOsSIHHE HccienoBaHuil. OCHOBHBIE MapamMeTphl
OmMHCaHUs OOBEKTOB Ha pa3HBIX YpPOBHSAX opraHu3anuu. DyHKIMOHHPOBAHHE HKOCHCTEM B
MMIIaKTHBIX peruoHax. PaboTel (yHIaMEHTAIBHOTO M MPHKIATHOTO XapakTepa B UMIAKTHBIX
peruoHax.



Tema 6. YenoBek B KadecTBe 00bEKTAa IKOJOTMYECKOH TOKcHUKoJoruu. Jlekmus (2
yaca); NpaKkTu4eckoe 3aHATHe (2 4acos).

AHTpOTIOTEHHAasl Ccpella KaK OJBOJIIOIMOHHO HOBas cpela OOWTaHUs C XapaKTEPHBIMHU
OMOTHYCCKUMH M a0MOTUYECKUMU TlapaMeTpaMu. [ iTueHa W TOKCHUKOJIOTHUSI KaK HAIpaBJICHUS Me-
JUIIMHCKOM Hayku, oOeclieuuBamome Oe30MacHOCTh YeJOBeKa B aHTPOIOIEHHOW cpeje.
[MonmynaunoHHBIA TOMX0 K uenoBeKy. CTpaTeruu oxpaHbl OKpy»Karomiei cpenbl. COBpeMEHHOE
COCTOSTHUE MPUPOTHON CPEIIbI U «YCTOWYUBOE Pa3BUTHE) OOIIECTRA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MM

[Iporiecc oOydeHus: MO TUCHUIUIMHE «DKOJOTHYECKAsh TOKCHUKOJIOTHS» IIeJIeco00pa3Ho
MOCTPOUTHh C UCIIOJIB30BAaHUEM TPAAUIMOHHOTO TIOAX0Ja, TPU KOTOPOM B XOJE JIEKIHU
pacKphIBarOTCs Hambosiee OOImIMEe BOMPOCHI U (DOPMHUPYIOTCS OCHOBBI TEOPETUYECKHX 3HAHHUU IO
aucuuIuiiHe. JIGKIIMOHHBIE 3aHATHS JOJDKHBI CTUMYJIHMPOBATH IO3HABATENBHYIO AaTHBHOCTH
CTY/ICHTOB, TIOOTOMY B XOJI¢ JIEKIIUH HE00X0AuMO oOpalieHne K IpuMepam, B3sTHIM U3 TPaKTHKH,
BKITIOYECHHE MTPOOJIEMHBIX BOIIPOCOB M cuTyaruii. OCHOBHAs 3aJada JEKTOpa COCTOUT HE CTOJIBKO B
nepefade WHPOPMANNHU, CKOJIBKO B TNMPHOOMIEHHH CTYACHTOB K OOBEKTHBHBIM IPOTHBOPEUUSIM
pa3sBUTHS HAYYHOTO 3HAHUS M CIIOCO0AM WX TMPEOJOJICHUs, B TIOOYKICHHH CTYIEHTOB K
CaMOCTOSITEIILHOMY HCCIICIOBAaHHIO TPEIMETa, B BOBJICUCHHH HX B HCCIENOBATEIBCKYIO paboTy
HAyYHOH MBICTH. DOTO (OPMHPYET OCO3HAHHOCTH, MBICIUTEIBHYI0 AKTUBHOCTH OOydJaeMBbIX,
MOPOXKAAET MX IMMO3HABATEIFHYIO aKTHBHOCTb.

Ha npakTudecknx 3aHATHSAX MPEINOIAraeTcs pacCMaTpUBaTh PSJ TEOPETHIECKUX BOTIPOCOB —
B OTOM ClIydae CTYIEHTHI MMEIOT BO3MOXKHOCTH YCBOCHHS 3HAHHH B TIPOIIECCE MX AKTHBHOTO
obcyxnaenus. [loarotoBka K 3aHATHSAM IO TIEPBOMCTOYHWUKAM (2 HE TOJIBKO IO Yy4YEOHHKaM),
BBICTYIUICHHSI C COOOIICHUSIMH PACUIMPSIOT 3HAHUS CTYIEHTOB TO Kypcy. [IpumopureTHhIMU
SIBIISTFOTCS TIPAKTHYECKUE 3aHATUS TPOJTYKTUBHOTO THITA, OCHOBY KOTOPBIX COCTABIISIET JHCKYCCHSI.
Ha Takux 3aHATHIX CTYACHTaM HE HY)KHO BOCIPOHM3BOJIUTH MaTEpUaN OTPEICICHHOTO HCTOYHHKA —
MPETo/IaBaTellb CTABUT BOIPOCH], AKTHBU3UPYIOIINE MBICIUTEIBHYIO ACATEIBHOCTh CTYICHTOB,
npejylaraeT 3aJaHus, OTBEThI Ha KOTOPbIE B SIBHOM BHJIE HE MPEICTABICHHl B HCTOYHHKAX
(HarmpuMep, 3TO MOTYT OBITh BOIIPOCHI CICAYIOIIECTO TUIA: «CPABHUTE...», KHAWIUTE OTIUYHE...»,
«HAWIUTE CXOJCTBO...», IPOAHATH3HPYHTE...», «HANUIUTE CBS3b...», «IOKWKUTE HOCTOMHCTBA H
HEJIOCTATKU OTIPENICIICHHON TIO3HIIUH. ..»).

Jnst hopMupoBaHHs MPEIYCMOTPEHHBIX MPOTPaMMON KOMIIETEHIIMH B XOJE MPAKTHYECKUX
3aHATUI HE0OXOAUMO HCIIOIB30BATh CIICAYIOIINE TEXHOIOT HH:

— MPOEKTHAs JICATEIILHOCTD (pa3padoTKa U MPE3CHTAIHSI POCKTA).

B mporecce ocBoeHMSI IUCHUIUIMHBI MPEIYCMOTPEHO HMHTEPAKTUBHOE (JMANIOTOBOC U
JMCKYCCHOHHOE) MMOCTPOCHUE MPAKTHYSCKUX 3aHATUH:

— MO3rOBOMW WITYpM, HAlpaBJICHHBIH Ha BOBJICYCHHE CTYICHTOB B OOCYXICHHE BOIPOCA,
apryMEHTAallu CBOCH TOYKH 3PEHHS, TIOUCK UCTUHBL;

— 00CYXK/ICHHE, aHAJIM3 M OIICHKA BBICTYIUICHUH CTYJICHTOB;

— pabota B MalblX Tpynmax (COBMECTHOE OOCYXAEHHE HMCTOPUYECKHX AacleKTOB
B3aMMOJICHCTBHSl YEJIOBEKAa M MPHUPOJIbI, BEPCUH MPOUCXOXKJIEHHS 4YelloBeKa, IJI00alIbHbIX
HKOJIOTUYECKUX MPOOIeM U T.I., GOPMBI NPEIOCTABICHUS PE3yAbTATOB OO0CYKACHHUS, IPE3EeHTALNs
U 3aIl1Ta pe3yabTaToB pabOThI).

6. YHEBHO-METOANYECKOE OBECIIEYHEHHE

6.1. 3aganus 1 MeToANYECKHE YKA3AHUS 110 OPTaHU3AIUHU U NIPOBEICHUIO
NPAKTUYECKUX 3aHATHH



JlabopaTopHnoe 3anstue 1. CoJep:kaHHe TOKCHYECKMX BelIECTB B KOMIIOHEHTAX
0noTsI (2 vac.).

3ajanue: NOArOTOBUTH COOOIIIEHHE 110 JAHHOU TeMe.

[IpumepHas TemaTuka COOOIICHHUI:

1. KakoBbsl (poHOBBIC COACPIKAHHS XUMUYCCKUX JJIEMEHTOB B PACTEHUSAX, MIICKOMUTAIONINX,
nrunax? OT 4ero oHu 3aBUCAT?

2. Kakue opransl M TKaHU >XUBOTHBIX, & TAKXKE€ YaCTH PACTCHUH BBICTYIAIOT B KadeCTBE
JNENOHUPYIOUX cpen?

3. Kakue xumudeckwe dSIEMEHTHI ¥ COCIUHCHHS SBIISIOTCS HaWOOJiee OIACHBIMU
(UTOTOKCHKaHTAMU?

4. Oxapakrtepuszyite (HaKTOpbl, KOTOPHIC OMPEICISIOT YPOBHH HAKOIUICHUS TOKCHYCCKUX
BEIIIECTB B DJIEMEHTAaX OMOTHI.

5. TloueMy B DKOJIOTHYECKOH TOKCHUKOJOTHH COJIEpKaHHE TOKCHKAHTOB B OHOJOTHYCCKHX
00BeKTaX ¥ TPUPOTHOW Cpele CIIeAyeT pacCMaTPpUBaTh B KAdeCTBE JI03bI TOKCHUYECKOTO
BO3/ICUCTBUSA?

6. Kak omnpenensiercs kod3hdumenT HaKOIICHUs (KOA(PQPHUIMEHT KOHIEHTPHPOBAHU)
TOKCHYECKUX BEIIECTB B PACTUTEIBHBIX M JKUBOTHBIX opranm3max? O dYeM TOBOPHT JTOT
MoKazaTeyb?

7. KakoBa poJib KOpHEBOTO Oapbepa B HAKOIUICHHH TOKCHKAHTOB PACTEHUSMH Pa3IMIHOTO
Buaa’?

8. Kakue ¢akTopbl onpenesifoT HaKOIJIEHUE TOKCUKAHTOB B OpraHU3Max MIICKOTHTAIOIINX 1
MTHUIIL?

9. Kak W3MEHSIOTCS KOHIIEHTPAIMM XHUMHYECKHX OJJIEMEHTOB 10 Mepe MPOIABWKCHHS I10
Tpoduueckoi nenu. [IpuBeauTe mpuMepsl.

10. KakoBa BujoBas creur@uka HaKOIUICHHS TSDKEIBIX METaUIOB B OpraHax M TKaHAX, OT
YEero OHa 3aBUCHUT?

11. Yro neXUT B OCHOBE TOJIOBOH AU(depeHITHAIINN aKKYMYJIISIIAN TSHKEITBIX METaIOB?

12. Yto NEeXUT B OCHOBE BO3PACTHOM CrICIM(UKH HAKOTUICHUS TSDKEITBIX METAIOB?

13. Kakyro posib ¢ TOUYKH 3pEHHUS IKOTOKCHUKOJOTMH UTPAET CTEHKA KENIyJOYHO-KHUIICYHOTO
Oappepa KUBOTHBIX? B dYem pasznuuuss B HAKOIUICHUM (PU3UOJOTUYECKH HEOOXOAUMBIX U
YyKEPOJAHBIX TOKCHYECKUX XUMHUYECKUX 3JIEMEHTOB?

14. Kak onpenenuTs ypoBEHb TOKCUYECKON J03bI?

JlutepaTypa JUisl IOJrOTOBKHU:

CotnukoBa E. B. TexnocdepHas TOKCHKOJIOTHS [ DIEKTPOHHBIN pecypc] : yuebd. mocodue /
E.B. Cotauxosa, B.I1. JImurpenko. — DnektpoH. gan. — Cankr-IlerepOypr : Jlans, 2015. — 432
c. Pexxum nocryna: https://e.lanbook.com/book/64338

besens B. C. Dxonoruyeckast TOKCUKOJIOTHS: TMOMYISAIUOHHBIA U OMOIICHOTUYECKHI
acnekTsl. EkarepunOypr: U3a-o «I omunkuii», 2006. 280 c.

IIpakTuueckoe 3ansitne 2. Peakuusi OMOJOrMYECKHX CHCTEM HAa TOKCHYeCKoe
BO3/ICICTBHE: MOJICKYJISPHO-TEHETHYECCKUI YPOBEHb MEPBHYHBIX TOKCHKOJOTHMYECKHX
3¢ppexrToB (2 yac.)

3ajaHue: OArOTOBUTH COOOIIEHHE MO JAHHOM TeMe.

[IpumepHas TemaTuka cOOOIICHUI:
B yem mposiBisieTcs Bo3/ieHCTBHE HA OOMEH BEILIECTB B KUBOW KieTKe?
Kak peanusyetcs Bo3/ieiicTBHe TOKCUKAaHTOB Ha OMOMEMOpaHbI KIeTKU?
UYTto 03HayYaeT AMaIa3oH TOJIEPAHTHOCTH OpraHu3ma’
OOBsicHUTE Pa3HHUILY MEXY OCTPBIM M XPOHUYECKUM BO3AECHCTBUEM HA KUBBIE OPraHU3MBI.
Yro Takoe aKTHUBHAs U MMACCHBHAsS 3alllUTa OPraHU3Ma OT JIeHCTBUS TOKCHYECKHX (akTopoB? OT
4ero OHU 3aBUCAT?

aorwnPE
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6. OxapakTtepusyiTe (U3NOIOTO-OMOXMMHUYECKHE PEAKIUU  PACTUTEIBHOTO OpraHm3Ma K
JIEUCTBUIO TOKCUKAHTOB.

7. OxapakTepu3yiTe U3MEHEHHE OMOXMMHMUYECKUX PEaKIUi MpU JACUCTBUM TKEIbIX METAUIOB Ha
YPOBHE >KMBOTHOT'O OpPraHu3Ma.

8. Kakue mocneacTBusi MOTYT OBITH MPH BO3JCHCTBUM TOKCHKAHTOB HA T€HETHUYECKHH ammapar
KJeTku? B 4yem nposiBisitoTCs pa3auuusl B peakliui COMaTHYECKUX U TIOJIOBBIX KJIETOK?

9. HazoBuTe MEXaHW3MBI JE€TOKCHKALUWHU (JIeTrpajalui) TOKCHYECKUX BEIIECTB B JKHBOM
opranusmMe. OxapakTepu3yiTe 0COOEHHOCTH 3THX IPOLIECCOB y PACTECHHIA U )KUBOTHBIX.

10. Yro Takoe mporecc TOKCU(DUKAITUN XUMHYECKIX BEIIECTB?

11. OnumuTe MPoIecchl AETOKCUKAIIMN U TOKCH(PHKAITNN TOKCHYECKUX BEIIESCTB B ITOYBE U BOJAHBIX
JKOCUCTEMAX.

Jluteparypa it HOATOTOBKU:

CotnuxoBa E. B. TexnocdepHnast Tokcukoorus [ DMeKTpOHHBIHN pecypce] : yuel. mocodue /
E.B. Coraukosa, B.I1. Imurpenko. — DnextpoH. naH. — Cankr-IlerepOypr : Jlanp, 2015. — 432
c. Pexxum nocryma: https://e.lanbook.com/book/64338

besens B. C. Dxonornyeckast TOKCUKOJIOTHUS: TIOMYJISLIMOHHBIN U OMOLIEHOTUYECKU
acnekTsl. ExarepunOypr: U3a-Bo «I omunkuii», 2006. 280 c.

IIpakTuyeckoe u JgadoparopHoe 3ausaTus 3. Peakuuss OMOJIOrHYECKHX CHCTEM Ha
TOKCHYECKOE BO3/AeHCTBHE: KJIETOYHO-TKAHEBbIH M OHTOIeHEeTHYEeCKUIl YPOBHH (6 4acoB)
3amanue: MOArOTOBUTH COOOIIEHHE 110 JAaHHOM TEME.
[IpumepHas TemaTHKa COOOIIEHUI:
1. Oxapaktepusyite SKOTOKCHIEeCKHE IPPEKTHI, TPOUCXOISIINE Ha KIETOYHOM YPOBHE.
2. OxapakTepu3yiTe mpeaenbl MPUMEHUMOCTH 3akoHa bepranwe m Tpubanmo. Kakue Tkanu
opranu3Ma Han0oJiee YyBCTBUTENIbHbBI K TOKCHUECKUM (haKTOpaM cpeibl?
3. OnumuTe SK0ToKcHYeckne 3(PpPeKThl, BOZHUKAIOIINE HA YPOBHE PACTUTEIIBHBIX TKAHEH.
4. OxapakTepu3yinTe OpraHu3MEHHBIN YPOBEHb TOKCUIECKUX 3PHEKTOB Y )KUBOTHBIX.
5. OxapakTepu3yiTe OpraHu3MEHHBIH YPOBEHb TOKCHYECKUX I(PPEKTOB y pacTEHUIH.
6. Uto Takoe ¢aykryupyromas acummerpus (PA)? Kak oHa nposBisercs nMpu BO3ACHCTBUN
TOKCHUYECKUX (haKTOPOB cpeibl?

Jluteparypa ajst TOATOTOBKH:

CotnuxoBa E. B. TexnocdepHas TOKCHKOJIOTHS [ DIEKTPOHHBIN pecypc] : yuebd. mocodue /
E.B. Cotnuxoga, B.I1. JImutpenko. — DnektpoH. naH. — Cankr-IletepOypr : Jlans, 2015. — 432
c. Pexxum nocryna: https://e.lanbook.com/book/64338

besens B. C. Dxonoruyeckast TOKCUKOJIOTHS: TOMYISIUOHHBIA U OMOIICHOTUYECKHIA
acnekTsl. EkarepunOypr: U3a-o «I omunkuii», 2006. 280 c.

bezens B. C., bonpmakos B. H. BBenenue B 3k010rn4eckyro TOKCUKOJIOTHIO: MeToa. pasp.
/Ypan. nen. yu-1. Ekatepun6ypr, 1993. 46 c.

IIpakTnueckoe u gadoparopuoe 3ansatusi 4. IlomyJasinMOHHO-BHI0BOH YpPOBEHb
IKOTOKCHKOJIOrHYecKHX IPPeKToB (6 4acos)
3ajaHue: OArOTOBUTH COOOIIEHHE MO JAHHOM TeMe.
[IpumepHas TemaTuka cOOOIICHUI:
1. TlonmynsuMOHHBIH ypPOBEHb SKOTOKCHKOJOTMYECKHX 3(P(EeKTOB: Kakue TMOKa3aTenu
OTpaX<aroT COCTOSIHUE ITPUPOIHBIX MOMYJISALIUN PACTEHUIN U )KUBOTHBIX?
2. OxapakTepu3yiTe BIMSHHE TOKCHYECKHX (DAaKTOpPOB Ha MPOIECCHl BOCIPOM3BOJCTBA Yy
pacTeHui.
3. Kak BnusieT XuMHUYecKoe 3arpsi3HeHHe CpeJibl Ha MPOLECChl BOCIIPOM3BO/ICTBA B MOMYIIALIUAX
KUBOTHbIX? Ilouemy B psige cilydaeB OTMEUEHO IIOBBIIIEHHE IUIOJOBUTOCTH HA XUMUYECKH
3arpsI3HEHHBIX y4acTKax?
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4. OxapakTepu3yiTe U3MEHEHUE PENPOAYKIMH Y IITULl IPY XMMUYECKOM 3arpsi3HEHUU CPEJIbI.

5. YTO 03HAyYaeT HKOJIOrO-TEHETUYECKasi F€TEPOr€HHOCTh MPUPOIHBIX MOMYNIALNM, €€ poib B
COXPAaHHOCTH MOIYJISALUI NpU XUMUYECKOM 3arpsi3HEHUU CpeIbl?

6. JlaiiTe XxapakTepHCTUKY MPOCTPAHCTBEHHOW T'€TEPOreHHOCTH CPENbl, PACKPOWTE € Pojb B
COXPAaHHOCTH MPUPOJHBIX MOMYISIIMA PACTEHUH U KUBOTHBIX.

7. KakoBa poib (hakTOpOB TPagWIIMOHHOW NPHUPOABI B (POPMHUPOBAHMHM OTBETHOW DPEaKLIUU
MOMYJISIMM Ha XMMHUYECKOE 3arpsi3HEHNE CPeibl?

8. Kak m3MeHsI0TCS IMHAMUYECKHE NapaMeTphl MOMYISIUN TPH XUMHUYECKOM 3arps3HEHUU
cpenbl?

9. Yewm paznuuaroTcsi MOHATHUS afanTalii U KomrneHcanuu? Packpoiite moHsTHE amanTanuy K
TOKCHYECKUM (PaKTOpaM Cpeibl Ha OPraHU3MEHHOM H MOIYJISIIHOHHOM YPOBHSX.

10. KakoB MeXaHU3M MOMYJISSIIHOHHON aganTanuu?

11. KaxkoBbI 3HEpreTHUECKrEe aCeKThl MOMYJIAIIMOHHON afanTanuu?

Jluteparypa it HOATOTOBKU:

CotnuxoBa E. B. TexnocdepHast Tokcukoorus [ DNeKTpoHHBIN pecypce] : yueb. mocobue /
E.B. Cotaukosa, B.I1. JImurperko. — DnekrpoH. gan. — Cankrt-IlerepOypr : Jlans, 2015. — 432
c. Pexxum nocryma: https://e.lanbook.com/book/64338

besens B. C. Dxonoruyeckast TOKCUKOJIOTHS: OMYISLUOHHBIA U OMOIIEHOTUYECKHI
acniekTbl. ExarepunOypr: U3a-Bo «I omumkuii», 2006. 280 c.

bezens B. C., bonbimakos B. H. BBeneHne B 5K0I0rn4ecKkyr0 TOKCUKOJIOTHIO: MeToa. pasp.
/Ypan. nen. ya-1. EkatrepunOypr, 1993. 46 c.

bezens B.C., boasmakos B.H., Bopo6eiinuk E.JI. [lomynsunonnast 5K0TOKCHKOIOTHS. M.:
Hayxka, 1994.

IIpakTuyeckoe W JadoparopHoe 3aHATHA 5. buouneHoTHYeckHMil  ypOBeHb
IKOTOKCUKOJIOTHYecKHX 3(p(PpeKkToB (4 4acoB)

3amaHue: MOArOTOBUTE COOOIIEHNUE IO TaHHOU TEME.

[IpuMepHas TeMaTuka CoOOIICHHIA:

1. KakoBa posib ()akTOpOB TPaJMIIMOHHON MNPUPOILI B (OPMHUPOBAHUU OTBETHOM peEaKIUU
COO0O0ILIECTB HA XUMUYECKOE 3arpsi3HEHUE Cpebl?

2. Kak wusMmeHsercs BHUAOBOM COCTaB M NPOAYKLUHS OHOreoleHo3a IpU XUMUYECKOM
3arpsi3HEHUN cpebl?

3. Bcerma nu xumudeckoe 3arpsisHEHHE Cpelbl BEIET K CHIXKEHUIO BUJOBOTO pa3sHOOOpa3us
ouorenosa?

4. KakoBa 3aKOHOMEPHOCTb HAKOIUICHHS TOKCHYECKHUX BEIIECTB B CHUCTEME TPO(PHUUECKUX
ypoBHei? Kakue nmporeccsl BIUSIOT Ha pacipe/iesieHne TOKCUKAaHTOB IO MUIIEBOH 1ernouke?

5. Ot 4ero 3aBUCHUT MHTEHCHUBHOCTH MepexoJa XMMUYECKHX JJIEMEHTOB K OpraHu3mam Oosee
BBICOKOTO Tpoduueckoro ypoBHs? PackpoiiTe poib MpoleccoB METHWIMPOBAHHS B Iepenade
METaJJIOB MO TPpOo(UYECKOi [IernouKke (Ha mpuMepe pTyTH).

6. Kakue dakTopbl ompenenser y4acTHE JKUBBIX OPraHM3MOB B OHOTEHHBIX ITMKJIAaX
XUMHUYECKUX DJIEMEHTOB?

7. Kakue Ouonorumueckue Oappepbl OrPaHUYMBAIOT BBIHOC XHUMHYECKHX DSJEMEHTOB B
HaJ3eMHYI0 OMoMaccy pacTeHHit?

JIutepaTypa Juisl TOArOTOBKU:

Henncoa T. B. Dxonoruueckuit MOHUTOPUHT [ DNEKTPOHHBIN pecypce] : yueb. mocodne —
OnextpoH. naH. — Mocksa : TYCVYP, 2012. — 14 c. Pexum noctyna:
https://e.lanbook.com/book/10860

Hmutpenko B. I1. Dxonornyeckuit MOHUTOPUHT TeXHOCHEPHI [ DNEKTPOHHBIN pecypce] :
yue6. nocodue / B.I1. JImutpenxo, E.B. CotnukoBa, A.B. UepHsieB. — DnekTpoH. gaH. — CaHKT-
[etepOypr : Jlanb, 2014. — 368 c. Pexxum goctyna: https://e.lanbook.com/book/4043
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CotnukoBa E. B. TexnocdepHast TOKCHKOJIOTHS [ DIEKTPOHHBIN pecype] : yueb. mocooue /
E.B. Cotauxosa, B.I1. JImurperko. — DnekrpoH. nan. — Cankrt-IlerepOypr : Jlans, 2015. — 432
c. Pexxum nocryna: https://e.lanbook.com/book/64338

besens B. C. Dxonornyeckas TOKCUKOJIOTHS: TOMYISIIUOHHBINA 1 OMOLIEHOTHYECKU I
acriektol. ExatepunOypr: U3n-Bo « omumkuii», 2006. 280 c.

IIpakTuyeckoe 3aHsATHEe 6. XapaKTepHCTHKA AHTPONOreHHO-TEXHOTeHHOH cpeabl H
AeiicTBUsl ee GAKTOPOB HA 30POBbeE Yej0oBeKa (2 4acoB)
3ajaHue: NOAroTOBUThH COOOLIEHHE 10 IaHHOM TeMe.
[IpumepHas TemaTHKa COOOLIEHUI:
1. Yrto moHMMAIOT MO OMYJISIIUOHHBIM MOJIX0IOM K YeJIOBEKY?
2. B dyem 3axmrouaercs KOHICTIIHMS JONMYCTHMOTO pricka? KakoB ypOBEHb €CTECTBEHHOTO
pucka?
3. UTO HY)KHO JIenaTh JUIs CHIKCHUS YPOBHS PHCKA TP XUMHUYECKOM 3arPsS3HEHUN CPEIIbI?
4. ®akTophl TEXHOTEHHOH MPHUPO/IBI, BIUSIOUINE HA COCTOSTHHIE 3/I0POBbS YeJIOBEKA.
5. IlpuopurerHsie 3a00si€BaHNs, BbI3BAHHBIE TOKCUYECKUMHU (DAaKTOpaMH.
6. IlpuopureTHbIe 3200JIEBaHHS 110 BO3PACTHBIM TPYIITIAM.
7. Tlpodeccuonanbabie 3a00€BaHUS CPEAN TPYIOCITOCOOHOTO HaceJIeHus, paboTaromero Ha
MTPOMBIIIJICHHBIX MPEAPUATHAK.
8. IpodmnakTryeckre MepHI IO 3aITUTE 30POBhS OT BO3ACHCTBHUS TEXHOTCHHBIX (PAKTOPOB.
3aoanue:
1. 3anmoTHATH TaOIHILY
TOKCUYHBIC W TTOTCHIINATHHO-TOKCHYHBIC BEIIECTBA MIPUPOTHO-AHTPOIIOTEHHBIX SKOCHCTEM

BemectBo Hctounuk Conepxkanne B | [loctymuienne B | 3aboJsieBaHue
MOCTYIUIEHUS B | cpele OpraHu3M
cpeny YyeJI0BeKa

2. PaboTas ¢ TaHHBIMU MEIUITUHCKON CTATUCTUKH JANTE XapaKTEPUCTUKY MTPUOPHUTETHBIX
3a0oJieBaHuii y HaceneHus . Hkuuit Tarun u ux sKoJIoruueckyro 00ycia0BIEHHOCTD.

JlutepaTypa JUisl MOJTOTOBKHU:

Jlenucosa T. B. Dkojornueckuii MOHUTOPHUHT [ DJIEKTPOHHBIN pecypc] : yued. mocodue —
DnekTpoH. AaH. — Mocksa : TYCVYP, 2012. — 14 c¢. Pexxum goctymna:
https://e.lanbook.com/book/10860

Hmutpenko B. I1. Dxosnornyeckuit MOHUTOPUHT TexHOCHEPHI [ DNEKTPOHHBIHN pecypc] :
yue6. mocobue / B.I1. Imutpenko, E.B. CotnukoBa, A.B. UepHsieB. — DnekTpoH. naH. — CaHKT-
[TetepOypr : Jlanp, 2014. — 368 c. Pexxum noctyna: https://e.lanbook.com/book/4043

CotnukoBa E. B. TexnocdepHas TOKCHKOJIOTHS [ DNEKTPOHHBIN pecypc] : yued. mocobue /
E.B. CotnuxoBa, B.I1. JImurpenko. — DnektpoH. nan. — Cankt-IlerepOypr : Jlanp, 2015. — 432
c. Pexxum mocryma: https://e.lanbook.com/book/64338

besens B. C. Dxonoruyeckast TOKCUKOJIOTHS: TOMYISIUOHHBIA U OMOIICHOTUYECKHIA
acniektsl. EkatepunOypr: U3n-Bo «l omumkuii», 2006. 280 c.

6.2. 3ananus 1 MeToANYECKHE YKAa3aHUsI 110 OPTaHU3AIUH CAMOCTOSITeIbHOM
padoTHhI CTyACHTA
Tabnuna 4

KosnnuectBo Copepxanue Dopmbl

Tembl pa3aeioB .
pa 4acoB CaMOCTOSTEIbHOM koHTpoass CPC
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padoThI

. £
° = S
g |3 | 3
aa) < O
DKoJIOTHYeCKast 16 4 12 | 1. 3HaKOMCTBO C 1. O6cyxaenue

TOKCHKOJIOTHA B CUCTCEMC

OMOJIOTUYECKUX HAYK

NyOJIUKaLUSIMU TI0
AKOJIOTUYECKOMN
TOKCUKOJIOTHHU:

P. Kapcon «be3monBH
BECHAY.

@ [lyrnaca
«OckanplupoBaHHAs
3eMIIsD,

. Yunep
«TpexcotnerHss
BOMHA: XPOHHKA
HKOJIOTMYECKOTO
oenctBusy, T.
Kon6opH, /I.
Hymancu JIx. I1.
Maiiepc «Hare
YKpaZieHHOE

Oymyiee».
2. C ucnoin30BaHue

HAay4YHOU JTUTEpaTyphl
A. Kab6ara-Ilenauac,
X. Ilenmuac
MUKpO3JIEMEHTHI B
MOYBAX U PACTCHUSIX.
M.: Mup, 1989. 430 c.
U JIp. IO3HAKOMUTHCS
C XapaKTepUCTUKOMN
TSKEJBIX METAJIOB U
3aMOJIHUTDH TAOIUILY
10 OCHOBHBIM
JJIeMEHTaM —
TOKCHKAHTaM.

npooiem
AKOJIOTUYECKOM
TOKCHKOJIOTUH
Ha ceMuHape. 2.
Cemunap
«Tsoxenvie
METaJUIbl B
OKpYy>Karoleu
cpene»

3. IlpoBepka
TaOJHIIBI.
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MounexyisapHo- 18 4 14 | 1. IToaroroBka kK 1. Yerubiid
TCHETHUYECKUH YPOBCHb MPAKTHICCKUM OTIPOC HA
MIEPBUYHBIX 3QHSITHSIM C CEMUHApax u
TOKCUKOJIOTHUECKUX UCII0JIb30BaHUE nepen
3 eKxToB JUTEPATYPHBIX 71a00paTOPHBIMH
WUCTOYHUKOB U 3aHATUSMH.
JICKITUOHHOTO 2. Breictymenue
Marepuana. Ha CEMHUHAape C
2. Pabora ¢ )xypHaioM | 0030poM crare
«DKOJIOTHSI» TIO KOTOKCHKOJIOTH
noJ00pKe MaTepuansa | 4YeCKOTo
00 HCcClieTOBaHUIX Xapakrepa.
KOTOKCHKOJIOTHIECKO
ro Xapaxkrepa ¢
COOTBETCTBYIOLIECH
Kiaccuduxanuen u
0030poM.
KierouHno-TkaHeBbIA 1 18 8 10 | 1. IToagroroBka K 1. Ycrubrit
OHTOTCHETUYCCKUH YPOBHH MPAKTHICCKUM OTIPOC HA
IKOTOKCUKOJIOTHICCKUX 3aHSATHSM C CEMUHApax
ahdexToB HCTIOJIb30BAHHUE nepen
JTUTEPATYPHBIX 1a00pPaTOPHBIMU
HUCTOYHUKOB U 3aHATHSMH.
JIEKIIMOHHOTO 2. BeicTtymuieHue
MaTepuara. Ha ceMHHape ¢
2. Pabota c xypHasioM | 0030pom crarteit
«OKOJIOTHS» 1O HKOTOKCHKOJIOTH
noj00pKe MaTepuaga | 4eCKOTro
00 HCClIeTIOBaHUAX XapakTepa.
9KOTOKCUKOJIOTUYECKO
ro Xapakrepa ¢
COOTBETCTBYIOLIEH
Kkiaccudukanuen n
0030poMm.
[TonynsunoHHO-BUI0OBOM 20 10 10 | 1. BeimosiHeHue 1. IIpoBepka
YPOBEHb JOMAaITHEN JOMAIITHEN
HKOTOKCUKOJIOTUYECKUX KOHTPOJBHON PabOTHI. | KOHTPOJIBHOM
apdexToB paboTHI.
buonieHoTHYECKHIT YPOBEHB 18 6 12 | [ToaroroBka mpoekra- | 3armra
HKOTOKCUKOJIOTUYECKUX Mpe3eHTAINH MIPOEKTOB

3pdexToB

15

«IMIIaKTHBIN PETHOH:
0COOEHHOCTH U
OCHOBHBIE
HaIpaBJICHUS
U3Y4YCHUA» C
UCIIOJIb30BaHUEM
PErMOHAIIBHOTO
MaTepuaa 1o
9KOJIOTUH
TEXHOT€HHO-
HapyIIEHHBIX
TEPPUTOPUI




YenoBek B KaUECTBE 18 4 14 | IlogOop nutepatypsl | Beictymnenue
00beKTa SKOTOKCUKOJIOTUH 10 TEMe Ha CeMMHape

3ader ¢ oneHKoOM [ToaroroBka k 3adery | Onpoc Ha

HTtoro 108 38 70

«XapaKTepuCTUKa
AHTPOTIOrE€HHO-
TEXHOTE€HHOU CpeNbl U
JIEUCTBUS €€
¢dakTopoB Ha
3710pOBBE YEIIOBEKAY.
Pabota ¢ nanabpIMU
MEIULIMHCKOMN
cratuctuku. O1eHKa
COCTOSIHUS
OKpYKalollen cpeibl
B FOPOJIE MO
MOKa3aTeNsIM
310POBBA.

3a4€CTC

6.3 Opranu3anusi TeKylero KOHTPOJIs U MPOMEKYTOYHOM aTTecTAluH
Texkymmii KOHTpPOJIbL KauecTBa YCBOGHHS Y4YeOHOTO MaTepuaia BEAETCSd B XOJe

MPaKTUYECKUX 3aHATUN B (hopMe OmpocoB (YCTHBIX), TECTUPOBaHUS, cOOECe0BaHUs, KOHTPOIS U
OLIEHKH BBINIOJHEHHBIX MPAKTHYECKUX 3aaHUH.

IIpome:xxyTouHasi aTTecTalsi 1O JAHHOW IUCIUIUIMHE MPOBOAMTCS B (opme 3adera ¢

OlleHKON B 9 cemecTpe. Bo Bpemsi 3auera CTyIEHTBHI OTBEYAIOT HAa BOIPOCHI TEOPETUUYECKOTO
Xapakrepa.

wmn

o

10.

11.

Bo Bpems arTecTanuii npoBepsieTcs:

— YCBOEHHE TEOPETHYECKOro Marepuaia Kypca;

— ycBoeHHe 0a30BbIX MOHATHH Kypca;

— yYMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE TIOJOKEHHS IpUMEpPaMU M3 MPAKTHKU C

MIPUBJICYEHUE PErMOHAIBHOIO KOMIIOHEHTA B Cllydae He0OX0JUMOCTH.

Ilpumepnulit nepeuens 6onpocos:
OkoJiornueckas Tokcukonorus. OnpeneneHue, OCHOBHbIE METOOJIOTMUYECKUE €IMHULIBL: LENH,
3a/1auu, MpeMeT, 0ObEKTHI.
HagopranusmeHHbli XapakTep 3aBUCUMOCTH «03a-3(hdexT».
[Ipo6Giema 3KOJIOrHYECKO HOPMBI.
CoueranHoe  fAeWCTBHE  TOKCHMYECKHX  (DaKTOPOB: aJIUTUBHOE, CUHEPIrUYECKOe,
AHTOTOHUCTHUYECKOE.
EcrecTBeHHbBIE M aHTPONOT€HHBIE HCTOYHUKH 3arpsI3HEHHS] HA3€MHBIX SKOCUCTEM.
Tsoxensie Metamibl. OnpeneneHue. XapakTepucTUKa OMOPHUIBHBIX 3JIEMEHTOB M TOKCHKAHTOB.
Pons TM B KU3HU paCTEHUN U )KUBOTHBIX.
ConepxaHre XUMHYECKUX 3JIEMEHTOB MPU AHTPONIOTEHHOM 3arpsi3HEHUM MPUPOIHOU CPE.bI.
Ponp abuotnueckux (paktopoB B (GOpMUPOBAHUU TOKCHYECKOW Harpysku. [IpocTpaHcTBeHHas
reTePOreHHOCTD CPEbI.
ConepxaHne XHUMHYECKHX DJIEMEHTOB B MOYBAX M PEAKLMs HEKOTOPHIX BUJOB PACTEHUM Ha
MOBBILLICHHBIE YPOBHU MOYBEHHOTO 3arPsI3HEHUS.
Hakorienne XUMHYECKUX OJIEMEHTOB pPACTUTENBHBIMU opranu3mamu. Koaddummenra
HaKOIUICHHs U Tiepexo/ia. bapbepHbie PyHKITUU TOYBBI 1 PACTCHUIA.
Oco0OeHHOCTH HAaKOIUICHHsI METaJUIOB MJeKomuTaromumMu W nrunamu. OlleHKa ypoBHeU
TOKCUYECKOW Harpy3Ku Ha OpraHu3M KUBOTHBIX.
[TIK: onpeneneHue, BUIbI, CUCTEMA HAOIOICHUH.
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12
13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

. IIIK: ypoBHU B BOAHBIX U Ha3€MHBIX dKOcHCTEMAX, 3HaueHus [1/IK B mumieBbIx npoaykrax.

. DKOTOKCHKOJIOTHYECKHE D(PPEKTHI MOJCKYISIPHO-TEHETUYECKOTO YPOBHS. BO3JCHCTBHE Ha
TeHeTHUYECKUI anmapar KieTku. buorpancdopmarus u Ouoierpaaanus TOKCHISCKUX BEIIECTB.
KrnerouHo-TkaHeBbIi  ypOBEHb JKOTOKCHKOJIOTHYeCKUX dd¢ekroB. BosmelictBue Ha
OMOMeMOpaHbl ~ KJIETKH, HCTONICHHE PECYpCOB  OHMOJIOTMYECKHM aKTUBHBIX  MOJIEKYII,
dboTonecTpyKius XI0poPPUIIOB, U3MEHEHUE JIEMECHTHOTO COCTaBa PACTUTEIBHBIX TKAHEH U Jp.
D deKThl OHTOreHETHYECKOTO YPOBHS. PE3UCTEHTHOCTh OpraHu3Ma B YCIOBUSX TOKCHYECKOTO
3arpsi3HEHUs Cpe/ibl. AKTUBHAS U TACCUBHAS 3alllUTA.

Mopdonoruueckue U3MEHEHHsI PACTEHH IPU XUMUYECKOM BO3eicTBUU. Mopgoaornueckue
MOKa3aTeIN XUBOTHBIX MPH TOKCHYECKOM BO3JCHCTBUU:MHTEHCHUBHOCTh META0OJUTHUUYECKHUX
MPOLECCOB, HUMMYHHBIN CTATYC ’KUBOTHBIX, COCTOSTHUE PENPOAYKTUBHBIX OPraHOB.
OnykTyupyoomas acUMMETpUs KaKk METOJ  JUAarHOCTHKHM  TOKCHYeCKHX  3(h(eKToB
OHTOT€HETUYECMKOTO YPOBHSI.

[TonynAMOHHBIA YPOBEHh IKOTOKCHUKOJOTHYECKUX IP(DEKTOB: KUZHECTIOCOOHOCTH TBLIBIIBI,
CEMEHHas TPOIYKTUBHOCTb  PACTEHUM, >KU3HECIOCOOHOCTH CEMEHHOTO  TOTOMCTBA,
PENPOYKTUBHBIE TOTEPU Y MIIEKOMTUTAIOIINAX U MITHII.

Posib  3KOJIOrO-TEHETMYECKOW H  MPOCTPAHCTBEHHOW TIE€TOPOT€HHOCTH MOMYISIUUA B
MOJIEP>KAaHUH YCTOMYMBOCTH. METa/NIOyCTONYUBBIE MOMYIISIIIUH.

[MonmynsunonHast  ajmantanuss K TOKCHYECKUM  (akTopam  cpeapl.  VI3MEHYHBOCTH
MOMYISIUOHHBIX MTAPAMETPOB KaK OCHOBA MOIMYJISIIUOHHON a/lalTaluu.

[TonmynsMOHHBIN NOAXO0 K YEIOBEKY.

buoneHoTHuecKknil ypOBEHb SKOTOKCUKOJIOTHUECKHX 3(P(HEKTOB: M3MEHEHHE BUIOBOTO COCTaBa
W BHUJOBOW HACBIMIEHHOCTH COOOIIECTB, MPOIYKTUBHOCTH, JACCTPYKTIIMOHHBIX ITPOILIECCOB
TEXHOT€HHO HapyIIECHHBIX TEPPUTOPUH.

[TonsaTHe WMNAKTHOTO peruoHa. PeanbHbIN W uacanbHBIM 00beKT. COBPEMEHHOE COCTOSIHHE
HCCIEA0BAaHUN UMIIAKTHBIX PETHOHOB.

OcHOBHbIE TIapaMeTpbl OMNHMCAaHHA OOBEKTOB Ha Pa3HBIX YPOBHIX OpraHU3alUuu IMpu
HCCIEA0BAaHUN TOKCUYECKOTO BO3/IEHCTBHUS.

[IpoGmembr  ctabmibHOCTH  coobOmiectB.  CtabuimbHOCTH  OnMochepbl.  AHTPOTIOTEHHOE
BO3JICHICTBHME HA KOMIIOHEHTHI OMOC(EepHI.

6.4 OcHOBHBIE MOHATHSA TUCIUIIJINHBI
DKoJIOTHYECKask TOKCUKOJIOTHsI, OMO(DUIBHBIC 3JIEMEHTHI U TOKCUKAHTHI (TOKCUYECKUE

BEIIIECTBA), 3arPSA3HUTEIb, 3arPSA3HSIONTNE BEIIECTBA, TSHKEIIBIC METAJJIbI, IEPHOIBI TTOTYYyAaJICHUS
u nonypacnaza, [IJIK, IIJIB, BJAKyp., aHTponoreHHoe 3arps3HeHUE, TEXHOTE€HHOE 3arpsi3HEHUE,
YCTOWYHMBOCTD, a/IalTAIUsl, PE3UCTEHTHOCTh, CTA0MIBHOCTh, TOKCUKOJIOTHYECKHE (D (DEKTHI,
3aBUCHUMOCTb «J103a-3(PPEKT», UMIIAKTHBIA PETUOH, PEAIbHBIN U UACAIbHBIA 0OBEKTHI,
«OKOJIOTHYECKasi HOpMay, TATHEHUYECKOe HOPMHUPOBAHKE, COUCTAHHOE JCHCTBUE, aJJIATUBHOE,
CHUHEpruvecKkoe JAeicTBre, akKyMyJIsIus, CyMMapHasi TOKCH4eckasi Harpy3ka, TOJIepaHTHOCTb,
ouoTtpancdopmarus, OMoaerpaaanns TOKCHIECKUX BEIIeCTB, (POTONECTPYKIHS, XJIOPO3bl, HEKPO3BI,
nedonuanus, CTpecCUpyImui haktop, TpaHcHopMaIHs FIKOCUCTEM.

0NN N KW

6.5 IlpumepHasi TeMaTHKa KypCOBBIX padoT

. OLeHKa KauecTBa Cpefibl M0 COAEPIKAHUI0 MUKPOAJIEMEHTOB B I10YBaX.

. OcoOGeHHOCTH PenpOyKTUBHOM CTPYKTYPhI pACTEHUN B YCIIOBUSX TOKCUYECKOTO BO3/IEHCTBUSI.
. CeMeHHas IPOJYKTUBHOCTb PACTEHUH B YCIIOBHUSAX XMMUYECKH 3arpsA3HEHHON CPElIbl.

. Peakiust My>kckoro rameTouTa Ha XUMHUECKOE 3arps3HEHUS CPEJIbl.

. DKosoro-nemMorpaduieckasi CTpykTypa pacCTeHUN B YCIOBUSAX TOKCUYECKOTO BO3ACHCTBHSL.

. Mcriosib30BaHn€ DKOJIOTUYECKUX LKA JUIsSl OLIEHKU KadecTBa CPEbI.

. Butanuret neHonomyssiuid Kak OTpakKeHUE YCIOBHIM X MECTOOOUTAHUS.

. YdacTue TpaBSHUCTON paCTUTEIBHOCTH B OMOTEHHBIX IIUKJIAX XUMUYECKUX 3JIEMEHTOB.
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9. Peakuust snuaepManbHOro KOMIUIEKCA pAaCTEHUI Ha XUMHUUYECKOE 3arpsi3HEHUE CPEIbI.

10. Posp HaceACTBEHHOCTH U Cpeibl B (POPMUPOBAHUH Pa3MEPHOM MOIMBAPHAHTHOCTH PACTEHUI.
11. buonormueckass TPOAYKTUBHOCTh PACTHTENBHBIX COOOIIECTB TEXHOT€HHO HapYIIEHHBIX
TEPPUTOPUIL.

12. duroneHo3bl TEXHOT€HHO-HAPYIIEHHBIX TEPPUTOPUH.

13. bBuomHIMKamus TEXHOTEHHBIX OSKOCHCTEM METOJOM  (UIYKTYUPYIOIIEH acHUMMETpUH
OuaTrepagbHBIX OPTraHU3MOB.

14. JKu3zHecrnocoOOHOCTh CEMEHHOIO IOTOMCTBAa TPABSHUCTBIX PACTEHUM, IMPOU3PACTAIOIIMX B
YCIIOBUSAX TEXHOTEHHOIO 3arpsi3HEHUsI.

15. MertanoycTouMBOCTb PACTEHUH B YCIOBHUSIX TEXHOTEHHOTO CTpecca.

16. Yuactre MHKpO- 1 Me30(ayHbI B TIPOIECCAX JISCTPYKIIHH.

17. IlnHamMuyecKkue Mpoueccsl B MOMYIISLHIX PACTEHU.

18. ®uToMHANKAIIUS U TPOMBIIIICHHBIA PETHOH.

19. BnusiHue noroJHo-KJIMMaTaTHUYeCKUX (GaKTOPOB M YPOBHS XUMUYECKOU HAarpy3Ku Ha CTPYKTYpY
MOMYJISILIUH.

20. Mopdonoruyeckass HWHTErpanmusi U OHTOTEHETHMYECKHE CTPAaTErMM pPACTEHUH B TpaJMEHTE
TOKCHUYECKOUN Harpy3Ku.

7. YAEBHO-METOANUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE

Ocnoenasa numepamypa:

1. XyiikoBa T. B. Dkosoruueckass TOKCHUKOJOTHS : YYCOHHUK W TIPAKTUKYM JUISI
OakanaBpuata u Maructparypsl / T. B. XKyiikoa, B. C. bezenb. — M. : U3natensctBo FOpaiit, 2018.
—362c.

2. lenucosa T. B. Dxonoru4eckuii MOHUTOPHUHT [ DNEKTPOHHBIN pecypc] : y4eb. mocobue —
ONekTpoH. JnmaH. — MockBa :  TYCVYP, 2012. - 14 c¢. Pexum  pocryna:
https://e.lanbook.com/book/10860

3. Imutpenko B. Il. Dxomorudeckuii MOHUTOPUHT TeXHOCHEPHI [DIEKTPOHHBINH pecype] :
yue6. mocooue / B.II. Imutpenko, E.B. CotnukoBa, A.B. UepHusieB. — DnektpoH. gaH. — CaHKT-
[TerepOypr : Jlanb, 2014. — 368 c. Pexxum noctyma: https://e.lanbook.com/book/4043

4. CotnukoBa E. B. TexnochepHast TOKCUKOIOTHS [DIIEKTPOHHBIN pecypc] : yuel. mocodue
/ E.B. CoraukoBa, B.I1. Imutpenko. — DnekrpoH. naH. — Cankr-IlerepOypr : Jlans, 2015. — 432 c.
Pexxum nmoctyma: https://e.lanbook.com/book/64338

Jlononnumenvnan tumepamypa:

1. besens B. C. Dkonornueckas TOKCHUKOJIOTHS: MOMYISIIHOHHBIN W OHOIEHOTUYECKUIT
acnekTsl. ExkarepunOypr: 1U3a-Bo «I omunkuii», 2006. 280 c.

2. bezens B. C., bonbmako B. H. BBenenune B 9K0OJIOrMUECKyH0 TOKCHKOJIOTHIO: MeTo/I.
pasp. /Ypaun. nea. yu-T. ExkarepunOypr, 1993. 46 c.

3. benroB C. B. TexHOr€HHBIE CHCTEMBI M DJKOJIOTMYECKHMH PHCK : VYYeOHHK IS
akaseMuyeckoro dOakanaspuata / C. B. benos. — M. : U3narensctBo IOpaiit, 2017. — 434 ¢. Pexxum
nocryna: https://biblio-online.ru/viewer/A076881F-B7E7-4212-AA21-ECB20928C9ED

4. bezens B. C. HexoTopble MOIX0ABI K AKOJIOTUYECKOMY MPOTHO3UPOBAHUIO MOCIEICTBUN
MIPOMBIIIITIEHHOTO 3arpsi3HEHUs] Ha3eMHBIX 9KOCHUCTEM TSHKENbIMH MeTalnamu // Dxonorus. 1982, Ne
5. C. 65-71.

5. beszens B. C. [lonynsuonHas Tokcukosiorus miaekonurtatomumx. M.: Hayka, 1987. 129 c.

6. bezens B. C. OCHOBBI 3KOJOrMYeCKOW TOKcHKoioruu //OOImasi TOKCUKOJIOTHS. M.:
Mepunmna, 2002. 606 c.

7. bezens B. C. Dxonorudeckasi TOKCUKOJIOTHSI B CHCTEMe eCTeCTBEeHHBIX HayK // [Ipobmembl
FeOXUMHUH B reoxumudeckoii sxoaorun. 2006. Ne 1. C. 32-44,

8. bezens B.C., bonpmakos B.H., Bopo6eiinuk E.JI. TlonmynsnuoHHas 3KOTOKCHKOJIOTHSI.
M.: Hayxka, 1994.
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9. buonnnukanus 3arps3HeHus HazeMHbIX skocucteM / [lox. Pen. IllyGepra. M.: Mup,
1988. 350 c.

10. Bopob6eiiunk E. JI. DKoIOrusi UMIAKTHBIX PETHOHOB: MEPCIEKTUBBI (DyHIaMEHTAIbHBIX
uccnenoBanuii //Yuensie 3anucku HTI'CITA. Marep. VI Bceepocc. nomyn. Cemunapa. Huwxanit
Taruin, 2004. C. 36-46.

11. Bopo6eiiuuk E. JI., CagpikoB O. @., ®apadonto M. I'. Drosmornueckoe HOPMUPOBAHUE
TEXHOTCHHBIX 3arps3HEHUN Ha3eMHBIX dKOCUCTEM (JIOKaIbHBIM ypoBeHb). ExarepunOypr.: Hayka,
1994 c. 280 c.

12. Tommmieia A. H. TIpombIliuieHHAas SKOJOTHS M MOHUTOPUHT 3arps3HCHUS TPUPOTHOM
cpens [Teker] : yueOHuK utst cpe. crem. oopasosanust / A. H. ['omumbra. - Mocksa : Onukc, 2007.
-331c.

13. Umemr B. b. Tsokembie MeTauibl M HEMETAUIBI B CHUCTEME I0YBAa — pACTCHHE.
Hosocubupck: CO PAH, 2012. 220 c.

14. Kabara-Ilenauac A., Ilennuac A. MukposnemMeHTHl B MOYBax M pacteHusx. M.: Mup,
1989. 430 c.

15. Meroauueckue pPEKOMEHJAIMM 1O MPOBEACHUIO TOJEBBIX M JIADOpATOPHBIX
UCCIIEIOBAaHUI NOYB PACTEHHMH MpPU KOHTPOJIE 3arpsA3HEHUs OKpYXKarollel cpeipl MetauiaMu. M.:
I'mppomereounsnar, 1981. 109 c.

16. O6mas tokcukomnorus / [Tox pen. Kypmsajackoro b. A., ®@unosa B. A. M.: Menununa,
2002. 606 c.

17. Pactenuss B  OKCTpEMalbHBIX YCIOBHUAX MHHEPAJIbHOTO MUTAHUS:  IKOJIOTO-
¢dusmonornueckue uccienoanus / [lox pen. lkonsauka M. f., AnexceeBoit —Ilonosoit H. B.. JI.:
Hayxa, 1983. 176 c.

18. CuctemMHBIf  DKOJIOTMYECKHMH  MOHUTOPHHI  KaK  KOMIIOHEHT  CTpaTerHmuecKou
oe3onacHoctH [Tekcer] / H. A. AramkansH [u ap.]. - Mocksa : HoBsie TexHnosoruu : bezonmacHocTsb
Jkmu3HenesaTeapHoctH, 2009. - 24 c.

19. [llapunoB P. A. OCHOBBI XMMHYECKOH 3KOJIOTHH [DJIEKTPOHHBIN pecypc| : ydeOHOe
nocobue / lllapumoB P. A., XamukoB P. M. — Dnekrpon. nan. — BI'TIY umenu M. AkmMyIisl

(bamkupckuit rocy1apcTBEHHBIN NeAaroruieckuii yaupepceurer uM.M. Axkmyisr), 2006. — 76 c.
Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=43360
20. llIxonpHBIN 3KOJIOTHYECKH MoHUTOpUHT [Tekct]| : [ydeb.-meToa. mocobwe s

yunrtened u yqamuxcs / T. 5. Amuxmuna [u ap.]] ; mox pea. T. SI. AmmuxmuHo#. - Mocksa : Arap :
PangeBy-AM, 2000. - 385 c.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

Jleximonnas aynutopus — Ne 301, sxonoruueckas naboparopus Ne 408.
Kowmmbrotep (HOYyTOYK).

TeneBuzop.

MynbTUMEIUATIPOEKTOP.

[Ipe3enTanuu K JIEKIMOHHBIM 3aHATUIM

Bechl ananutnueckue

Juctriarop.

CymmibHbIN mKad.

9. MydenbHas neup

10. ATomMHO-a6CcOpOLIMOHHBIN CIEKTPOHOTOMETP

11. pH-metp

12. PeakTuBBl U XMMHYECKas MOCYyJa, HEOOXOAMMBIE IJIsi BHITIOJHEHUS HCCIEIOBAHUN IO
TEMaTHKE KYPCOBBIX U JAUIMIJIOMHBIX PaboT.

ONoa~wWNE
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