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1. IEJIb U 3AJJAYHU OCBOEHUSA JUCHUIIJINHBI

Meap AMCUMIUVIMHBI: 3HAKOMCTBO C IIPEIMETOM, IMOHATHUSAMH W  METOJaMHU
JKOJIOTMYECKOW TOKCUKOJOTHH, MPOLUEIYpPAaMHU 3KOJOIMYECKOW JUAarHOCTUKU KadyecTBa
OKpYXaroIIeil TPUPOIHON CPEIbI.

3agaum kypca:

1. U3ydyeHne TeOpeTHYECKMX OCHOB M OCHOBOIIOJIATAIONIIMX KOHLEMIMH B3aMMOAECHCTBUSA
YesioBeKa ¢ MPUPOIHBIMU IKOCHCTEMaMH.

2. V3yueHne MeXaHHU3MOB TOKCHUYECKOTO JEMCTBHS OCHOBHBIX TOKCHKAHTOB IPHUPOTHON
Cpe.bl Ha Pa3IMYHBIX YPOBHAX OpPTraHU3aIUH KUBOTO.

3. BoIsiBIIEHHE CTPYKTYPHO-BUIOBBIX H3MEHEHUN HAIOPTaHU3MEHHBIX CHCTEM.

4. 3HaKOMCTBO C METOJaMH M IIPUEMaMM 3KOJOIMYEeCKOM IMAarHOCTUKA M MOHUTOPHHIA
COCTOSTHUSI IPUPOTHOM Cpeibl

2. MECTO JUCHUIIINHBI B CTPYKTYPE OBPA3OBATEJLHOM ITPOT'PAMMBI

Hductunnmaa «OKoJorn4eckas TOKCHUKOJOTHA» SBISIETCS YacThl0 y4YeOHOro IulaHa 110
HampaBieHnto noarotoBku 44.03.05 Ilemarormueckoe oOpazoBanue (¢ AByMs HOpoduisiMu
noArotoBku), npopunn «buonmorus w xumus». Juctmmumua B1.B.02.1B.06.01 «Oxonorudeckas
TOKCHKOJIOTHS» BKJIroueHa B biiok b.1 «Aucuumnunel (Moaynn)», YacTs, GopMHpYEMYIO y4acTHUKAMU
obpazoBarenbHbix orHomeHuit, B1.B.02.]IB.06 ductumimael (Moxynu) 1o Beibopy 6 (IB.6).
Huctmmmaa peanuzyercs B HTT'CIIM (¢) PITIIIY nHa kadenpe ectecTBeHHBIX HAyK U (HU3IUKO-
MaTeMaTHYeCKOIro 0Opa3oBaHusL.

JlaHHas OUCLUIUIMHA pacKphIBA€T COACPXKAHWE OTHEIBHBIX BOIPOCOB OKOJIOTHYECKON
TOKCHKOJIOTUH, KaK MEXIUCLUILIMHAPHOTO HAY4YHOTO HAIIPABIICHUsS, CBA3aHHOTO C H3Y4YEHHEM
TOKCHYECKHX d(PPEKTOB IEHCTBUS XMMUYECKUX BEIIECTB Ha )KHMBBIC OPTaHU3MBI, IPEUMYIIECTBEHHO
NOMyJSIIMA ¥ OWOLIEHO3bI, BXOASIIME B COCTaB 3KocucTeM. JucuuminHa «DKOJOrudyecKas
TOKCHKOJIOTHS» BKJIIOUAET U3YUEHHE MCTOYHHUKOB MOCTYIUIEHUS BPEIHBIX BEIIECTB B OKPY’KAIOIIYIO
cpely, UX pacIpoCTpaHEHHE B OKpYJKalolleW cpeie, AEUCTBUE HA JKUBbIE OPraHU3MBI U OTBETHBIC
pEeaKIy JKUBBIX OpPraHW3MOB Ha TOKCHYECKOE AeHCTBHE XMMHUYECKHX BEIIECTB. JKOJOTHMYEcKas
TOKCHKOJIOTHSI 0a3upyeTcs Ha OOLIMX 3aKOHAX M 3aKOHOMEPHOCTSX Pa3BUTHS >KMBOH HPUPOIBI U
B3aMMOCBSI3SX, YCTAHABINBAEMBIX MEX]Iy OpraHU3MaMH U X CpelaMi OOMTaHHS, MEXIY Y€JIOBEKOM
u TexHocdepoi. JlaHHasi IUCIMIUIMHA TECHO CBA3aHA C TAKMMHU HayKaMH KakK «DKOJIOTHs YEJIOBEKay,
«IIpupononomns3oBanue», «OxpaHa IPUPOABD.

3. PE3YJIBTATBI OCBOEHUA JUCIUITJINHBI
Jucuunnunaa HarpasiieHa Ha GOPMHUPOBAHUE U PA3BUTHE CIICAYIOIIUX KOMIICTCHLUH:

Karer Kon u HanmeHoBaHue Kon 1 HanMeHOBaHUE MHIUKATOPA JOCTHIKEHHS YHUBEPCATBHON
opust YHUBEPCAIILHOM KOMITETEHIMN
(rpyrma) KOMITETEHIINN
yHHBepca
JBHBIX
KOMIIETEH
Ui
CucreMu YK-1 - | YK 1.1. 3naeT oCHOBHBIE HICTOYHUKH M METO/BI IONCKA
oe Crocoben nHpOpMaNNHU, HEOOXOANMOH ISl pEIICHNUS] TOCTABJICHHBIX 33134
KpPUTHYE OCYIIECTBIIATH NVYK 1.2. YMeeT ocymiecTBIsATh HOUCK HH(POPMALNH IS PEILICHUS
CKOe MOUCK, IMMOCTABJICHHBIX 3a/ia4, IPUMCHATh METOAbI KPUTHUYCCKOI'O aHaJIn3a 1
KpHTHYeCKHil CHHTE3a HH(POPMAIITH
NUYK 1.3. TI'pamOoTHO, JIOTHYHO, apryMEHTHPOBAHHO
dbopMupyeT COOCTBEHHBIC CYXKACHUS M OICHKH, OTJIUYACT
(akThl OT MHEHHMH, WHTEPIpPETalUil U OLEHOK; NPHUMEHSET
METOJIbl CHCTEMHOTO TOAXOJAa JJIsl PEIICHUs] ITOCTaBJICHHBIX
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MBIILIEH aHaIM3 W CHHTE3 3ajaq

ue uHpopManuw, NVYK 1.1. 3HaeT OCHOBHBIE UCTOYHUKH U METOJIbI TOUCKA
TIPUMEHSTH HHQOpMaNrH, HeOOXOAMMOH VISl peIlIeHNUS] TOCTAaBJICHHBIX 33124
CUCTEMHBIN NVYK 1.2. YMeer ocymecTBIsATh HOMCK HHPOPMALINH ISl pEILICHUS
IOIXOT JUIst | TTOCTaBIEHHBIX 33124, IPUMEHSITh METOIbI KDUTUYECKOT0 aHalIN3a U
DeleHus CHHTe3a HH(popManuu

Hayu OIIK-8. HOIIK 8.1. 3Haet uCTOpUIO, TEOPHIO, 3aKOHOMEPHOCTH U PUHIUIIBI

HBIE CrocobeH MOCTPOEHUS ¥ (PyHKIIMOHHPOBAHHS 00pa30BaTEIBHOTO IIPOIiecca,

OCHOBBI OCYIIECTBIIATH pOJIb M MECTO 00pa30BaHus B JKU3HHU YeJIOBEKa U OOIISCTBA

Henaroru [1E1arOTHYECKY IO HOIIK 8.2. YMeeT ucoab30BaTh COBPEMEHHBIE HAYIHBIC 3HAHUS

geckoil JCSTENBHOCTs  Ha | MCUXOJOrO-TearormiecKoro u MpeiMeTHOro (MpogHIbHOro)

NesTelbH OCHOBE COJIepKaHus JUI OpraHu3aIui y4eOHOH 1 BHEYIeOHOM

ocTH CHeLHANBHBIX JeSTEIbHOCTH B CUCTEME OCHOBHOTI'O U JIOTIOJHUTEIHHOTO

Hay4YHBIX 3HAHUI

00pa3oBaHus AeTei

HOIIK 8.3. IToaroroBneH Kk NpUMEHEHHUIO CIIEUATBHBIX HAyYHBIX
3HAHMU JUIS OCYLIECTBIICHUS MEAarOrHMUeCKOM e TeIbHOCTH
(IpOEeKTHOM, y4eOHO-MCCIIeA0BaTENECKON, HTPOBOH, XYH0KECTBEHHO-
3CTETHYECKOH, PU3KYJIBTYPHOH, TOCYTOBOH U JIp.) C Y4ETOM
BO3MOXHOCTEH 00pa3oBaTeIbHON OpraHU3aliy, MECTa KHUTEIbCTBA H
HCTOPHKO-KYJIETYPHOTO CBOCOOpasHs perHoHa

TIK-3 — | 3.1. 3HaeT 3aKOHOMEPHOCTH, IPUHIUIIBI M YPOBHH (YOPMHUPOBAHUS U
Criocoben peann3aiy coepKaHusI 00pa30BaHUsL, CTPYKTYPY, COCTaB U
IPUMEHSATH JUJAKTHIECKUE €ANHHIIBI COAEPKAHMUS IKOJIBHBIX IIPEIMETOB:
TIPE/IMETHBIE OHMOIIOTHS M XMMHS
SHAHUS npu 3.2. YMeeT ocymecTBIATh 0TOOp Y4eOHOTO COAEPIKaHuUs IS
peanuzanmn peanu3aiyy B pa3inuHbIX (opMax 00y4eHHs B COOTBETCTBHH C

JUJAKTUYECKUMH 1IEISIMU U BO3PACTHBIMU OCOOCHHOCTSIMU
00pa3oBaTEIHLHOIO
00y4YaroImuxcst
mporecca .
3.3. Brazieet npeiMETHBIM COJIep)KaHHEM; YMEHHUSIMU 0TOOpa
BapUaTHBHOTO COJIEPKaHHs C YUETOM B3aUMOCBSI3H YPOUHOU U
BHEYPOYHOHN hopM 00yUeHUs

TIK-6 UIIK 6.1. 3HaeT: o0IMe MOHATHUS, TCOPHH, TIPABUIIA, 3aKOHBI,
CrniocobeH 3aKOHOMEPHOCTH IIPEAMETHBIX 001acTeil OMOJIOTHSI U XUMHUS;
OPHEHTHPOBAThCs | 3AKOHOMEPHOCTH Pa3BHUTHsI OPTaHNIECKOrO MHPA; OCHOBHBIC
B Borpocax | MPMHIHMIIBI TEXHOJTOTHYECKUX MPOIECCOB XMMHUUECKHX TIPOM3BOJICTB
T — i | ¥ crocobeH uenonb30BaTh M0y CHHBIC 3HAHMS B

PO EeCCHOHATBHON IESITENbHOCTH
XUMHUH Ha

HNIIK 6.2. YMeeT: 00BACHITh XUMUIECKHUE OCHOBBI OMOJIOTHIECKUX
COBPEMEHHOM

MIPOLECCOB U (HU3HOIOTHYECKUE MEXaHU3MBI PAOOTHI PA3ITHMYHBIX
YPOBHE pa3BUTHUS o

CHCTEM U OPraHOB PAaCTEHHH, JKUBOTHBIX U YEJIOBEKA;
HaYYHBIX

HaIpaBJIeHUN B
JTAHHBIX 00JIACTSIX

OpPHEHTUPOBATHCA B BONPOCcaXx OMOXUMHUYECKOTO €MHCTBA
OpPraHU4YeCKOro MUpaA.

UIIK 6.3. Bianeer: kj1acCHYeCKMMU M COBPEMEHHBIMU METO/IaMH U
METOMYECKIMH IPUEMaMHU OpraHU3aluH U IIPOBEICHHS
71a00paTOPHBIX, IKCIICPUMEHTAIBHBIX U MOJIEBBIX HCCIICOBAHUH B
IIPEAMETHBIX 001aCTSIX OMOJIOTHS Y XMMHUSL.

B pesynbTaTe u3yueHus Kypca CTyAEHTBI JOJKHBI

3HATb:

31 — coxeprkaHue, IPEeIMET, 3aa9l U 00BEKTH U3YICHUS KOJIOTHUSCKOH TOKCHKOJIOTHH;
32 — MeAWIWHCKYE W SKOJIOTHYECKUE ACTIEKThI TOKCUKOJIOTHH;
33 — cnenuduKy METOIOB HCCIIEIOBAHUS YKOTOKCUKOIOTHUECKUX I (HEKTOB;

34 -

OKOTOKCHKOJIOTHYCCKUEC

BO3HUKAWOIIUE TMOJX JeHCTBHEM (HaKTOPOB

3¢ deKTsI,

TEXHOT€HHOM NPHUPOJBI HAa PA3HBIX YPOBHIX OPraHU3alMM KHBOTO: MOJEKYJISPHO-TEHETHUECKOM,
KJIETOYHO-TKaHEBOM, OHTOT'€HETHYECKOM, OMYJISILIMOHHO-BUAOBOM, OMOLIEHOTHYECKOM;

35 — TUTHEHMYECKHE W TOKCHKOJOTMYECKHE acIleKThl, oOecreyuBaromue Oe30MacHOCTh
4eJI0BEKa B aHTPOIIOTEHHOM cpee.

yMeTh:



V1 — DpUMEHATH IIOMYYEHHBIC 3HAHHUA JUIA OLIEHKM TEXHOTCHHOTO BO3JCHCTBHSA Ha
HaJ0pTaHU3MEHHBIC CHCTEMBI,

V2 — ucnons30BaTh MOJTYyYCHHbIE 3HAHMS Ha MPAKTUKE: BHIOMPATh OOBEKTHI M METOMBI JUIS
HPOBEJCHHS SKOTOKCHKOJIOTNUECKUX HCCIIeI0BAHNI;

BJIA/IETh:

B1 — cneumanu3upoBaHHBIM 000PYIOBaHHEM, UCIOJIB3YEMBIM JIS OLIEHKH KauecTBa
cpensl;

B2 — ¢pu3nKo-xMMUYECKMMU METOIaMU aHaJIH3a.

4. CTPYKTYPA U COAEPXAHUE JUCIUIIJIUHBI
4.1. O6beM THCHUIIUHBI M BUAbI KOHTAKTHOMH M CAMOCTOSITEIbHON PadoThI
OO0mas TpyA0eMKOCTh TUCIUILTNHBI cocTaBisieT 3 3ad. efl. (108 wacoB), ux pacrpeneneHue mo
BHJaM paboT MpeIcTaBiIeHo B Tabmuie 1.
Taomuua 1
Pacnpenesienne Tpy10eMKOCTH AUCHHUIIJIUHEI 0 BUAaM padoT

®dopma o0yueHus
Bun padotst OuHas
9 cemectp

O0mas Tpy10eMKOCTh TUCIUILINHBI TI0 y4eOHOMY TUTaHy 108
KonTakTHas padora, B TOM ynCIe! 38
Jlexuuu 16
IIpakTHueckue 3aHsATHS 10
JlaGopaTopHbie 3aHATHS 12
CamocTosiTeibHas padoTa, B TOM YHCIIE: 70
M3yueHue TeopeTHuecKoro Kypca 61

CaMONOATr0TOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUH 9

[ToaroroBka K 3a4eTy ¢ OIIEHKON 0

4.2. TemaTH4eCcKMii JIaH TUCIUILINHBI

TaoOmnmra 2
HaumenoBanue paszenon Bun  koHTakTHOM ®o
U T€M AUCLUILIUHBI paboThI, ac 5 PMBI
(Momysis1) @ = TEKyIIEe
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TOKCHUKOJIOTHSI B  CHUCTEME BEpKa
OMOIOTHYECKUX HAYK 3HaHUI
Ha
6 2 MpaKTu
YECKOM
3aHATH
u
MonekynsipHo- IIpo
FEHETUYECKUI YPOBEHb g 4 BEpKa
IIEPBUYHBIX 3HaHUI




TOKCUKOJIOTUIECKHX Ha
a¢dekToB MPaKTH
YECKOM
3aHSATH
u
KnerouHno-TkaHeBbIli U ITpo
OHTOT€HETHYECKHH  YPOBHHU BEpKa
9KOTOKCHUKOJIOTHYECKUX 3HaHUU
a¢dekToB Ha
8 MpaKTu
YECKOM
3aHSATH
u
ITonynsiuMOHHO-BUI0BOM IIpo
YpOBEHB BEpKa
9KOTOKCHKOJIOTHIECKUX 3HaHUN
s dexTon Ha
0 MpaKTu
YECKOM
3aHATH
u
buonenotnyeckuit IIpo
YPOBEHB BEpKa
9KOTOKCHUKOJIOTMYECKUX 3HaHUH
addexTon Ha
8 MPaKkTH
YECKOM
3aHATH
u
YenoBek B KauecTBe [Ipo
00BEKTa 3KOTOKCUKOJIOTUU BEpKa
3HAHUU
Ha
8 MIPAKTH
YECKOM
3aHATH
u
3auem c oyenxotl
Hroro
0 6 0
8
IIpakTHYecKkue 3aHATHA
No HanmenoBanue pabot K
pasznena OJI-BO
ayn.
4acoB
1 CosieprkaHre TOKCHYECKUX BEIIECTB B KOMIIOHEHTaX OUOTHI
2 Peakmust OMONIOTMYECKUX CHCTEM HA TOKCHYECKOE BO3JICHCTBUE: 2
MOJIEKYJISPHO-TEeHETHUYESCKUH YPOBEHb HMEPBUYHBIX TOKCHKOJIOIMYECKUX
3 dexTon




3 PeaKLII/IH OMOJIOTHYECKUX CHCTEM HA TOKCHYECKOE BO3HeﬁCTBHeI 2
KJI€TOYHO-TKAHEBBIM U OHTOT'CHETUYCCKUI YPOBHU

4 [TonynssuMOHHO-BUIOBOM YPOBEHD 3KOTOKCHUKOJIOTUYCCKUX 2
3¢ pexToB

5 Buonenotnuecknii ypoBeHb SKOTOKCHKOJIOTHYECKUX (P (HEeKTOB 2

6 XapakTepucTHKa aHTPOIIOTE€HHO-TEXHOTEHHOM CpeJlbl U ICUCTBUS ee 2

(hakTOpOB Ha 3/I0POBBE YEIOBEKA

JlaGopaTopHble 3aHATHS

Ne HaunmenoBanue pabot K
pasnena 0JI-BO
ayn.
4acoB

1 CopeprkaHre TOKCHIECKUX BEIIEeCTB B KOMITOHEHTaX OMOTHI 2

2 KiieTouHO-TKaHEBBIN 1 OHTOT€HETUYECKUN YPOBHU 4

3 [NonynsiuMoHHO-BUAOBOM YpOBEHb 9KOTOKCHUKOJIOTHYECKUX 4

3¢ peKToB
4 BronieHoTHYECKHUIT yPOBEHb 3KOTOKCHKOJIOTHUYECKHX 3 deKkToB 2

4.3. Coagep:xkanue QU CHUTLTAHBI

Tema 1. BegeHue. JDK0JIOrMYecKAasi TOKCHKOJOIMA B cHCTeMe OMOJIOTMYECKHX HaYK.
Jlekuus (4 yaca).

OCHOBHBIE HOHSTHS AKOJIOTHYECKOM TOKCHUKOIOTHMH. MECTO 3KOJOTHMYeCKONM TOKCHUKOJOTHUU B
CHUCTEME OKOJIOTUYECKMX M MEIUIIMHCKUX HayK. OJKOTOKCHKOJOTMS KaK HampaBjieHue oOIien
3KOJIOTUHM. MEANIIMHCKUE U IKOJIOTUUECKUE aCTIEKThl IKOTOKCUKOJIOTHH.

[IpoGyieMa YCTOMYMBOCTH OHMOJIOTMYECKUX CUCTEM K XUMHUYECKOMY 3arps3HCHUIO CPEJIb.
[londaTe «yCTOMYMBOCTH» W «aJanTalMW». YPOBHU aJalTallMd 3KOJOTUYECKUX CHCTEM
HaJOPTaHU3MEHHOTO paHra. ¥ CTOMYUBOCTh U YIIPYTOCTh — CBOMCTBA CTA0MIBHOCTH. Y CTOMYNBOCTh Ha
(hM3UOJOTHICCKOM, TOMYJIAIIMOHHOM M JKOCHCTEMHOM ypoBHe. [loHsATHE «amanTuBHOTO (OHIAY.
Y CTOMYHUBOCTh paCTEHUM K TOKCUKAHTAM TEXHOT€HHOU MPUPOIBI.

Tsxkensle MeTauibl B OKpPYXaloUIEH cpele: €CTECTBEHHbIE W AHTPONOIEHHbIE HCTOYHUKU.
[loHsiTHE «TSDKENBIX METALIOB». VICTOYHMKM MOCTYIJIEHUS TSKEIBIX METAUIOB B OKPYKAIOIILYIO
Ccpely: €CTECTBEHHBIE U AHTPONOTCHHO-TEXHOTEHHBIE.  PacmpeneneHue TsSKEIbIX METAUIOB B
MOYBEHHOM Tpoduiie. DOPMBI TSHKENBIX METAIIOB, IPUCYTCTBYIOIINE B TIOYBAX.

[IpenenbHO-A0MyCTUMBIE KOHIICHTPALUKA XUMHUYECKHUX 3arpA3HSIONINX BEIIECTB B KOMIOHEHTAX
ouocdepsl. KoHnenmus mnpeaenbHO-A0NyCcTUMBIX KoHueHTpanui. [I/IK BpemHbix Beliects B
atmocgepe. [1JIK Bpennbix BemectB B BonHou cpene. 11K 3arpssusromux BemecTB B mouse. [TJIK
3arpsI3HSIONINX BEMIECTB B MUIIEBBIX MTPOTYKTaX.

Tema 2. MoJjeky/JsipHO-TeHETHYECKUH YPOBEeHb TEPBHYHBIX TOKCHKOJOTHYECKUX
3¢ dexToB. Jleknusa (2 yaca); npakTuueckoe 3aHaTue (2 yac.).

[loHsTHE XPOMOCOMHBIX HapyIICHHH B COMAaTHYECKMX U TOJIOBBIX KIIETKaxX. |'eHeTHueckue u
KaHIIepOTreHHbIE A((HEKThI 3arpsI3HEHSI IPUPOTHON CPEIIBL.

Tema 3. KieTo4HO-TKaHeBBIH M OHTOreHETHYECKHI YPOBHH 3KOTOKCHKOJIOTMYECKHX
3¢ ¢pexToB. Jlekuus (2 yac.); npakTu4ecKoe 3aHaTHe (2 yac.B), JabopaTopHble 3ausTus (4 yac.).

Peakuusg KIETOYHBIX CTPYKTYp Ha XHMMHYECKOE€ U pPaJUaIliOHHOE 3arps3HEHHE CpeJlbl.
Hapymenne xmeroynbix wMemOpaH. Hapymenue ¢orocuHTeTHueckod cuctembl. Hapymenue
MEPUCTEMATUYECKUX TKAHEH.

OHTOTeHETHYECKH YPOBEHb 3KOTOKCHKOJOTHYECKHX 3(]pdexToB. [Ipobiembl sKCTpamonsmuu
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3aKOHOMEPHOCTEH MPOsIBICHUS] TOKCHYECKHUX 3()(HEKTOB OPraHU3MEHHOTO YPOBHS Ha MOIMYJIILIUOHHBIH.
JlaGopaTopHBIN SKCIEPUMEHT M COCTOSHUE MPHUPOAHBIX Nomyiauuii. Hakormnenue opranuzmom
TOKCHYECKHX BEIECTB B CHUCTEME «IouBa—pacTeHue». (OCOOCHHOCTH aKKyMYJSIHHM TSOKEIBIX
METaJJIOB pacTeHHsIMU: KOpHeBoe M QonuapHoe noctymienue TM. Hakomnenne TspKeNbIX METaIoB
pacTteHusMU. PacnpeneneHue TsDKENIbIX METalUIOB IO OpraHaM pacteHuil. HapymeHue papixaHus,
oOMeHa BeIecTB, pOCTa, TePaTOJIOTHYeCKHe H3MEHEHUS, U3MEHEHHUS PETIPOAYKTUBHBIX OPTaHOB.

Tema 4. IlonyJasiiHOHHO-BUI0BO#i YPOBEHb IKOTOKCUKOJIOTHYEeCKUX P dexToB. Jlekuus (4
yaca); npaKkTu4yeckoe 3aHsaTue (2 yacoB), jabopaTopHblie 3aHaTHs (4 4ac.).

Y CTOWYHBOCTh MPUPOAHBIX COOOIIECTB K ACHCTBUIO TOKCHYECKHX (DaKTOPOB, OOYCIOBICHHAS
MPOCTPaHCTBEHHO-(PYHKIIMOHATEHOM u TeHETUYEeCKON ux HEOJTHOPOJTHOCTBIO:  PEaKIUs
reHepaTUBHOW cepbl Ha 3arpsA3HeHHe, YUCICHHOCTh MOMYJISAIMA B YCIOBHUIX 3arpsA3HEHUS, peaKius
BO3pPaCTHOW CTPYKTYphl Ha CTpeccOBble (hakTophl. [lOHATHE KU3HECTIOCOOHOCTH OIS,
KoHnuenuus MUHUMANbHONW YUCICHHOCTH B HKOJIOTHUYECKOW TOKCHKOJIOTHU. YPOBHU MOMYJISLIUOHHOM
aJanTallid K TOKCHYECKHUM BO3ACUCTBHAM. 3aBUCHMOCTH «03a—3((}eKT» Ha YpOBHE MOIMYJISIHH.
IloHsiTHE NONYJSALIMOHHOM HOPMBI U IOPOrOBOTO YPOBHS TOKCHUYECKOrOo BO3JAEHCTBUA. [loiid
«TIOpaXEHHBIX» 0co0el B MOMYJISAIMN KaK Mepa €€ MOPaKCHUSI.

Tema 5. buoneHoTHYECKUI YPOBEHDb IKOTOKCUKOJOTHYeCKUX 3P dexToB. Jekmus (2 yaca);
npakTUYecKoe 3aHATHeE (2 4acoB), JadopaTopHble 3aHsATHUA (4 yac.).

Peaknus pacTUTENBHBIX COOOIIECTB HAa TeXHOTeHHOe 3arpsizHeHue. CTpykTypa OWoIreHosa:
M3MEHEHHE BUIOBOTO Pa3HOOOpasus W MPOAYKTUBHOCTH COOO0IIECTB. M3MeHeHne (DIopucCTHYeCKO U
9KOJIOTO-IICHOTUYECKOW CTPYKTYpPhI COOOINECTB KakK ITOKA3aTeNId CTEIEeHW AaHTPOIOTEHHOW ero
nerpaganuu. KOMIUIEKCHBIE HCCICIOBaHMS PACTUTEIBHBIX COOOIIECTB TEXHOTEHHO HAPYIICHHBIX
TEPPUTOPUIL.

MexaHu3Mbl ajanTaldd pPACTEHUM K JEWCTBUIO 3arps3HSIOIIMX BeELIECTB. MeXaHU3MBbl
yCTOfI‘{HBOCTI/I paCTeHHI}'I K I[GﬁCTBHIO TSXKEIIbIX METAJIJIOB: I/IMMO6I/IJII/I3aHI/I$[ KOMITIOHCHTAMH
KJIICTOYHBIX CTCHOK, W3MCHCHHE TpaHCIOpPTa dUepe3 IUla3MajeMMy, OOpa3oBaHMsI KOMIUIEKCOB C
OpraHUYC€CKUMH KHUCJIOTaMU, MCETAJUIOTUOHCHMHAMH, AaMHWHOKHCIIOTaMU, (I)I/ITOXGJIaTI/IHaMI/I u ap.
TomepaHTHOCTh pacTeHUH K TOKCHYECKUM BellecTBaM. BapraOeasHOCTh MOMYJISIIIHOHHBIX ITapaMeTPOB
Kak MexaHu3M agantanuu Kk TM. [lonnBapraHTHOCTh OHTET€HE3a KAK MEXAHU3M yCTOMYUBOCTH. Poiib
HKOJIOTO-TeHeTHIeCKON ArdepeHIanuy Buaa B MOIIepKaHAH yCTONINBOCTH.

OKOJIOTHUS HMIIAKTHBIX PETHOHOB. [IpUMHIMIBI U KPUTEPUM BBIACICHUSI 30H 3KOJOTHYECKOTO
KpU3UCa W JKOJOTHMYECKOro OenctBusi. lIOHATHE «MMMNAKTHBIA pErMOH». PeallbHBIM W WICaTbHBINA
o0bekThl. llenmu wuccnenoBanuii. CoBpeMEHHOE COCTOSIHME UcclieoBaHui. OCHOBHBIC MapameTphl
omnucaHusi 00BEKTOB Ha Pa3HBIX YPOBHSIX OpraHu3anuu. OyHKIMOHHUPOBAHHUE SKOCUCTEM B UMITAKTHBIX
peruoHax. PaGoTsl pyHAaMEHTAIBHOTO U MPHUKIAJHOTO XapaKTepa B UIMIIAKTHBIX PETHOHAX.

Tema 6. YesloBek B KauecTBe 00bEKTA IKOJOTHYECKOH TOKCHKOJIOTHH. Jlekus (2 yaca);
NpaKkTHYecKoe 3aHsATHE (2 4aCcOB).

AHTpoTIOTeHHasT cpela KaK DJBOJIIOIMOHHO HOBas cpeaa OOWTaHHS C XapaKTePHBIMH
OMOTHYECKMMH M a0HMOTHYECKHMH TapaMeTpamMHd. [WrueHa W TOKCHKOJOTHS KaK HaIpaBIICHUS
MEIWIMHCKON Hayku, ofecnednBamomue Oe30MacHOCTh 4YelIOBeKa B aHTPOINOIeHHOH cpeje.
[HonynsaunoHHbld moaxon K uenoBeKy. CrTpaTeruu oxpaHbl okpyxatomieil cpenbl. CoBpeMeHHOE
COCTOSTHHE MTPUPOJTHON CPEJIbI U «yCTONYMBOE PAa3BUTHE» OOIIECTBA.

5. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MU

HpOHGCC 06y‘I€HI/IH IO JUCHUILIINHE «ODKOJIOTHYECKAss TOKCHUKOJIOTHS uenecoo6pasH0
MNOCTPOUTH C UCIIOJIB30BAHUCM TPAAULIHUOHHOI'O IIOAX0A4a, IIpU KOTOPOM B XOAC J'IeKLII/Iﬁ PaCKpLIBAOTCA
Hanbojee O6]J_II/I€ BOIIPOCBI U q)OpMI/Ip}IIOTCH OCHOBBI TCOPCTUYCCKUX 3HAaHUH II0 JAHUCIUIITINHE.
.HGKLII/IOHHBIG 3aHATHUA NOJIKHBI CTUMYJIMPOBATH IMO3HABATCIBHYIO ATUBHOCTH CTYACHTOB, IIO3TOMY B
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XO/JIe JIEKIIMH HeoOX0AUMO OOpalleHre K MpuMepaM, B3STHIM U3 MPAKTHKH, BKIFOYEHUE MPOOIEMHBIX
BOmpocoB M curyauuid. OCHOBHAs 3ajada JIEKTOpa COCTOMT HE CTOJNBKO B Iepenadye WHPOpMAIH,
CKOJIBKO B MPHOOIIEHUM CTYJCHTOB K OOBEKTUBHBIM MPOTHBOPECUUSM Pa3BUTHUS HAYYHOTO 3HAHUS U
CHOCO63M HUX MNOpeoaoJiCHUuA, B HO6Y)KILCHI/II/I CTYACHTOB K CaMOCTOATCIIbBHOMY HMCCICAOBAHUIO
npeaMeTa, B BOBICUEHHHM HMX B HCCIEIOBATENbCKYIO PabOTy HaydHOW MbICIU. DTO (opmupyer
OCO3HaHHOCTb, MBICIIUTCIIbHYIO aKTUBHOCTDH o6yqaeMHx, IMOPOXKAACT UX IMMO3HABATCIbHYIO aKTUBHOCTb.

Ha npakTuueckux 3aHATHAX NMPEANOIAracTcs pacCMaTpuBaTh psii TEOPETUUECKUX BOIPOCOB — B
3TOM CIydae CTyIEHThl HMMEIOT BO3MOXKHOCTh YCBOCHHA 3HAaHHH B TIpoIlecce HX AaKTHBHOTO
obcyxnenms. IlomroroBka K 3aHATHSAM 110 TEPBOMCTOYHWKAM (a HE TOJNBKO IO y4YcOHHUKaM),
BBICTYIUICHUS C COOOIIEHUSIMH PACIITUPSIOT 3HAHUS CTYIEHTOB IO Kypcy. [IpropuTeTHRIMU ABISIOTCS
MPAKTHYECKUE 3aHATHS TPOIYKTUBHOTO THIIA, OCHOBY KOTOPBIX COCTaBIsieT AWCKyccus. Ha takmx
3aHATHAX CTYJEHTaM HE HYXXHO BOCIPOW3BOJUTH MaTepHall OMNpPEJSIIEHHOT0 WCTOYHHKA —
MPETo/IaBaTelb CTAaBUT BOIPOCH], AKTHBH3UPYIOIINE MBICIHUTEIBHYIO JCATEIBHOCTh CTYJICHTOB,
MpeJyIaracT 3aJaHus, OTBETHl HA KOTOPHIC B IBHOM BHJIC HE MPEJICTABICHBI B UICTOYHUKAX (HAmpumep,
3TO MOT'YyT OBITH BONPOCHI CICAYIOMICIO THIIA: «CPAaBHUTC...», ((HaﬁILHTe OTJIMYHE...», ((HaﬁI[HTC
CXOJICTBO...», «IPOAHATH3UPYUTE...», «HAUTUTE CBA3b...», «IOKAKHUTE TOCTOMHCTBA M HEJOCTATKU
OTIpeIeTICHHOMN TO3UIIUH. .. »).

Hns dbopMupoBaHus NPEeAyCMOTPEHHBIX MPOTPAMMOIl KOMIETEHIHWH B XOJ€ NMPaKTHIECKUX
3aHATUH HEOOXOIMMO UCIIOIB30BATh CIEIYIOIINE TEXHOIOTHH:

— IIPOEKTHAsI NeATEIBLHOCTD (pa3paboTka 1 IPe3eHTAITHS IIPOSKTa).

B mpomecce ocBoeHWs OUCHUIUIMHBI IPEIyCMOTPEHO WHTEPAKTUBHOE (IHANOTOBOE U
JIUCKYCCHOHHOE) ITOCTPOCHUE MPAKTUIECKIX 3aHATHI:

— MO3rOBOHM IITYpM, HaIlpaBJIICHHBII Ha BOBIIEYCHHE CTYIEHTOB B OOCYXIEHHE BOIPOCA,
apryMeHTaIlu¥ CBOCH TOYKH 3PEHUS, TOUCK HCTUHBL,

— o0cyXeHue, aHaJIN3 U OLIEHKA BBICTYIICHUH CTY/ICHTOB;

— pabota B Malblix TIpymnnax (COBMECTHOE OOCYKAEHHE HMCTOPHUYECKHX acCTeKTOB
BSaHMOHeﬁCTBHH YCJIIOBCKaA u IIpUpoOabI, BepCI/Iﬁ IMPOUCXOKIACHUA YCJIIOBCKa, riI00aIbHBIX
9KOJIOTHYECKHUX TPOOJIEM H T.II., (POPMBI IPEJIOCTABICHUSI PE3yJILTATOB OOCYKICHUS, MPE3CHTAINS U
3aIIuTa pe3yabTaToB PaboThI).

6. YYHEBHO-METOJUYECKOE OBECIIEYHEHHE

6.1. 3aganus 1 MeToANYEeCKHE YKA3aHUS 110 OPTAaHU3ALNHU U NPOBEICHUIO
NMPAKTHYEeCKUX 3aHATHH

JladopatopHoe 3ansitue 1. Coaep:kaHue TOKCUYECKHUX BelIECTB B KOMIIOHEHTAX OMOTHI
(2 yac.).

3ajaHue: MOATOTOBUTH COOOLICHHUE MO JAHHOW TEME.

[IpumepHas TemMaTrka COOOIICHHIHA:
1. KakoBbl (hOHOBBIE COAEpX)aHUSI XUMHUYECKHX 3JEMEHTOB B PAaCTEHHSX, MJICKOMUTAIONINX, NTHIIAX?

OT 4ero oHU 3aBUCAT?

2. Kakue Opradibl M TKaHW JKUBOTHBIX, a4 TaKXKC YaCTU paCTCHI/Iﬁ BBICTYIIAKOT B Ka4C€CTBC

JEMOHUPYIOLUX cpel?

3. Kakue XMMUYeCKHe JIEMEHTHI U COSIMHEHUS SBJISIFOTCS HAaU0O0JIee OMacCHbIMU (PUTOTOKCUKAHTAMMU?
4. OxapaktepusyiiTe (hakTOpbl, KOTOPBIC OMPEICNISIOT YPOBHU HAKOIUICHUS TOKCHYECKHX BEIECTB B

3JIEMEHTAaX OMOTEHL.

5. Tlodyemy B AKOJOTHYECKOM TOKCHUKOJIOTHU CONIEPYKAHHE TOKCHKAHTOB B OMOJIOTHYECKUX OOBEKTaxX U

IIPUPOAHOM Cpefie ClIeAyeT paccMaTpUBaTh B KAYECTBE J103bl TOKCUUECKOIO BO3IeicTBuUA?

6. Kak ompenensiercss kodpdurmeHT HakormieHUsS (Kod(DQPUITMEHT KOHIIEHTPUPOBAHUS) TOKCHUECKHX

BEHIECTB B PACTUTECIIBHBIX U JKUBOTHBIX OpFaHI/I3MaX? O ueMm TOBOPHUT 3TOT IOKa3aTelib?

7. Kaxopa POJIb KOPpHEBOI'O 6apbepa B HaKOIVICHUH TOKCUKAHTOB PACTCHUSIMU PA3JIUIHOI'O BI/I,Z[B.?
8. Kakwue (baKTOpBI OMpeACTIAIOT HAKOIUVICHNE TOKCUKAHTOB B OPraHU3Max MJICKOIIUTAOMNX U HTI/II_I?
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9. Kak m3MeHsroTCs KOHOCHTpAallMU XUMHUYCCKUX BJICMCHTOB IO MCPE NPOABHUIKCHHUA 10 TpOCI)HQECKOﬁ

IOCIIN. HpI/IBe,Z[I/ITC MIPpUMCPBHI.

10.KaxkoBa BUa0BadA CHC]_[I/I(l)I/IKa HAKOIUICHHUA TSXKCEJIbIX MCTAJUIOB B OpraHax M TKaHAX, OT 4€TO OHa

3aBUCUT?

11.Yrto JeKUT B OCHOBE MOJIOBOH MU PepeHINAINN aKKyMYJISIIUH TSHKEIBIX METAIIIOB?
12.Yro JeKUT B OCHOBE BO3PACTHOW CIIEITUPHUKH HAKOTIICHHUS TSKEIBIX METAIIIOB?
13.Kakyto poib ¢ TOYKH 3PEHHS SKOTOKCHKOJOTMH WIPAaeT CTEHKa JKEIyIOYHO-KHIIEYHOro Oapbepa

JKUBOTHBIX? B uem pasining B HAKOIJICHUUN (1)I/I3I/IOHOFI/I'-ICCKI/I HGO6XOZ[I/IMBIX " 9YXKXCPOIHBIX TOKCHYCCKHUX
XUMHYECKHX DJIEMEHTOB?

Nk LD =

10.
11.

14.Kaxk onpenenuts ypoBeHb TOKCUYECKOH 103617

JlurepaTypa AJs OArOTOBKH:

CornukoBa E. B. TexHocdepHas TOKCHKOJOTHS [DIIEKTPOHHBINA pecype]| : y4ued. mocodue /
E.B. Cornukosa, B.I1. JImurperko. — DnektpoH. aan. — Cankt-IletepOypr : Jlanp, 2015. — 432 c.
Pexxum nmocryma: https://e.lanbook.com/book/64338

bezens B. C. Dxonorudeckass TOKCHKOJIOTHS: TTOMYJIAIIMOHHBIA U OWOIEHOTHYECKHIA aCTIEKTHI.
ExarepunOypr: M3a-so «I ommmkuiiy, 2006. 280 c.

IIpakTnueckoe 3ansitue 2. Peakuuss OHOJOTHYECKHX CHCTEM HA TOKCHYeCKoe
BO3/IeliCTBHE:  MOJIEKYJSIPHO-TeHeTHYEeCKHil  YpPOBEeHb MNEPBUYHBIX TOKCHKOJOTHYeCKHX
3¢pdexToB (2 yac.)

3a,I[aHI/I€I IOArOTOBUTH COO6H_IGHI/IC oo I[aHHOﬁ TEMEC.

[IpumepHas TeMaTHKa COOOICHHIA:

B uem nposiBisieTcst BO3ielicTBUE HA OOMEH BELLECTB B )KMBOMW KJIETKE?
Kak peanusyercst BO37eiiCTBHE TOKCUKAaHTOB HAa OMOMEeMOpaHbl KIETKH?
UTto 03HauaeT AuanazoH TOJIEPAHTHOCTH OpraHu3mMa’?
OObscHUTE Pa3HUILY MEXY OCTPBIM U XPOHUYECKUM BO3/1€HCTBUEM Ha JKUBbIE OPTAHU3MBI.
Urto Takoe akTUBHAs U MACCUBHAs 3alllUTa OpraHu3Ma OT JAeMcTBUs TOKcHYecKux ¢akropoB? OT
YEero OHM 3aBUCST?
Oxapakrepusyiite (QHU3N0IOro-OMOXUMHUECKUE PEaKIHH PacCTUTEIIBHOTO OpraHu3Ma K
JNIEUCTBUIO TOKCUKAHTOB.
OxapakTepu3yiTe H3MEHEHHEe OMOXUMHYECKUX PEAKIMK MPU ACHCTBUHU TSHKEIBIX METAJIJIOB HA
YPOBHE )KUBOTHOI'O OpraHu3Ma.
Kakue nocnenctBus MOryT ObITh IIPH BO3JEHCTBUM TOKCHMKAHTOB Ha NEHETHMYECKHH ammapar
KieTku? B yem nposiBisitoTCs pa3nuyMsl B peaklii COMaTUYECKUX U MOJIOBBIX KIETOK?
HazoBure MexaHM3MBI [ETOKCHKAlMK (Aerpajalii) TOKCHUECKUX BEHIECTB B IKUBOM
opranusMme. OxapakTepusyiite 0cOOEHHOCTH 3THX MPOLIECCOB Y PACTEHUI U )KUBOTHBIX.
Uro Takoe mporecc TOKCH(pUKAUU XUMHUUECKUX BEIIECTB?
Onummure npouecchl JeTOKCUKAIMN U TOKCU(UKAIIMY TOKCHYECKUX BEIECTB B MTOYBE U BOJHBIX
JKOCHUCTEMAX.

JlutepaTypa A MOATOTOBKU:

CoraukoBa E. B. Texnocdeprnas Tokcukomorusi [DneKTpoHHBIA pecypc] : y4ued. mocobue /
E.B. Corauxosa, B.I1. JImurperko. — DnextpoH. gan. — Cankt-IletepOypr : Jlanp, 2015. — 432 c.
Pexwum moctyma: https://e.lanbook.com/book/64338

bezens B. C. Dkonornyeckass TOKCUKOJIOTHUS: TTOMYISIIMOHHBIA U OMOIICHOTHYECKUAN aCIIEKTHI.
ExarepunOypr: N3n-Bo «omunxuii», 2006. 280 c.

IIpakTuueckoe u JjaadoparopHoe 3anaTus 3. Peakuus OHOJIOTHYECKHX CHCTEM Ha
TOKCHYECKOe BO3/IeiicTBHE: KIETOYHO-TKAHEBLII U OHTOreHeTHYeCKHil ypoBHH (6 4acoB)
3azanue: MOArOTOBUTE COOOIIEHHE 10 JAHHOH TEME.
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[IpumepHas TeMaTHKa COOOIICHHMIA:

1. Oxapakrtepusyiite skoToKkCcHuecKkHe 3 (HEKThI, MPOUCXOAIINE HA KIIETOYHOM YPOBHE.

2. OxapakTtepu3yiite npezaensl npuMeHuMocTy 3akoHa bepranve u Tpubanno. Kakue tkanu
opranm3Ma Han0oJiee YyBCTBUTEIBHBI K TOKCHUECKUM (hakTopam cpeapi?

3. Onmmmre sKoTOKCHUecKue () (HeKThl, BO3HUKAIOIINE Ha YPOBHE PACTUTEIHHBIX TKAHEH.

4. OxapakTepu3ylTe OpraHu3MEHHbIN YPOBEHb TOKCHUYECKHX 3()(PEKTOB y )KUBOTHBIX.

5. Oxapakrepu3yiiTe OpraHu3MEeHHBIH YPOBEHb TOKCHYECKUX 3(D(HEKTOB y pacTCHUH.

6. Uto takoe ¢uykryupytomias acummerpus (DPA)? Kak oHa mposBiisieTcss pyu BO3ACHCTBHH
TOKCHYECKHX (PaKTOpOB cpeanl?

Jluteparypa A HTOATOTOBKH:

CoraukoBa E. B. TexnocdepHas TOKCHKOJOTHS [DIIEKTPOHHBINA pecype] : y4ued. mocodue /
E.B. Corauxona, B.I1. Imutpenko. — OnektpoH. nan. — Cankr-IlerepOypr : Jlans, 2015. — 432 c.
Pexxum poctyma: https://e.lanbook.com/book/64338

bezens B. C. Dxonorndeckass TOKCHKOJIOTHS: TTOMYJIAIIMOHHBIA U OWOIIEHOTHYECKHA aCTIEKTHI.
Exarepun0Oypr: M3a-so «I ommmkwuity, 2006. 280 c.

Bezens B. C., bonsmakos B. H. BeneHre B 3KOJIOrHYECKYH0 TOKCHUKOJOTUIO: MeToa. pasp.
/Ypan. nen. yH-1. ExkatepunOypr, 1993. 46 c.

IIpakTuyeckoe w gadopaTtopHoe 3aHaATHA 4. IHonmyasinMOHHO-BHAOBOH YpPOBeHb
IKOTOKCUKOJOrnYeckux 3¢ ¢exkToB (6 4acos)
3ajaHue: MOJrOTOBUTH COOOIEHHE 110 JaHHOH TeMe.
[IpumepHas TeMaTHKa COOOIICHMIA:
1. TlonmynsuuOHHBI ypOBE€Hb SKOTOKCHUKOJIOTMYECKHX J((EeKTOB: Kakhe MoKa3zaTelu

OTPaXKaKT COCTOSTHUE TTPUPOIHBIX MOMYJISIIUNA PACTEHUN U )KUBOTHBIX ?

2. OxapakTepusyiTe BIHSHHE TOKCHUYECKHX (DAaKTOPOB Ha MPOILECCH BOCIPOU3BOJICTBA Y
pacTeHui.

3. Kak BimsieT XUMHUECKOE 3arps3HEHUE CPEIbl Ha MPOIIECCHl BOCITPOU3BOACTBA B MOMMYJISIIHIX
*KUBOTHbIX? [louemy B psne ciyyaeB OTMEUEHO MOBBILIEHUE IUIOJOBUTOCTH HAa XHUMHUYECKH
3arpsiI3HEHHBIX y4acTKax?

4. OxapakTepusyute U3MEHEHNE PENPOAYKIINN Y MITHI] PU XUMUIECKOM 3arpSI3HEHUH CPEIbI.

5. UYro o3HAYaeT IKOJIOro-reHeTHYECKasl TeTEPOreHHOCTh MPUPOIHBIX MOMYJISAIHUMA, €€ POJib B
COXPAHHOCTH MOIMYJISUUN IPU XUMHUUECKOM 3arps3HEHUU Cpeibl?

6. JlaiiTe XapakTepHUCTUKY NMPOCTPAHCTBEHHON I€TEPOr€HHOCTH CPEJbl, paCKpOTe ee poib B
COXPaHHOCTH MPUPOTHBIX MOIYJISAIUN PACTCHUH W )KUBOTHBIX.

7. KaxoBa ponb (hakTOpOB TpaJWLMOHHOW TPUPOIbI B (OPMUPOBAHWU OTBETHON pEaKIIMH
MONYJIALMN HA XUMUYECKOE 3arpsi3HEHUE CPe/Ibl?

8. Kak m3MeHSAIOTCS NWHAMHYECKHE TapaMeTphl MOMYJISIUU MPU XUMHUYECKOM 3arpsi3HCHUH
cpensi?

9. Uewm paznuuaroTcs MOHATUS aJanTaluyd U KomneHcauuu? PackpoiiTe MOHATHE aanTaluu K
TOKCUYECKHM (PaKTopaM cpeiibl Ha OPTaHU3MEHHOM | ITOMYJISIIIUOHHOM YPOBHSIX.

10. KakoB MeXaHU3M NOMYJIAIIMOHHOMN aganTaiuu’?

11. KakoBbI 3HEpreTHYecKre acreKkThl MOMYJIAIMOHHON aganTaun’?

JlutepaTypa AJs MOATOTOBKU:

CoraukoBa E. B. TexnocdepHas TOKCHKOJIOTHSA [DIEKTPOHHBIA pecypc] : yded. mocobue /
E.B. Corauxosa, B.I1. Imurperko. — DnextpoH. gan. — Cankt-IletepOypr : Jlanp, 2015. — 432 c.
Pexwum moctyma: https://e.lanbook.com/book/64338

bezens B. C. Dkonornyeckass TOKCUKOJIOTHUS: TOMYJISIIMOHHBIA U OMOIICHOTHYECKUN aCIIEKTHI.
ExarepunOypr: N3n-Bo «omunxuii», 2006. 280 c.
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besens B. C., bonemakos B. H. Beenenue B 5K0I0rn4ecKyto TOKCUKOJIOTHIO: MeToa. pasp.
/Ypan. nen. yu-T. ExatepunOypr, 1993. 46 c.

Bbezens B.C., bonbmakos B.H., Bopo6etinuk E.JI. [lomynsiuoHHass 3KOTOKCHKONOTUS. M.:
Hayxka, 1994.

IlpakTuyeckoe u JabopaTtopHoe 3aHaATHA 5. buouneHoruyeckuii  ypoBeHb
IKOTOKCUKOJOrnYeckux 3¢ ¢exron (4 yacos)

3a/aHue: MOATOTOBUTH COOOIIEHHUE 110 TaHHOU TEME.

[IpumepHas TemMaTrka COOOIICHHIA:

1. KakoBa ponb (hakTOpoB TpaJWLIMOHHONW TPUPOILI B (OPMUPOBAHHWU OTBETHON pEaKIIHH
COOOIIECTB HA XMMUYECKOE 3arpsi3HeHUE Cpebl?

2. Kak wu3MeHseTcs BHJOBOM cOCTaB U NPOAYKIMS OHOreoleHo3a MpU XUMHYECKOM
3arpsi3HEHUU Cpenibl?

3. Bcerma nm xuMmuueckoe 3arpsi3HEHHE Cpelbl BEAEeT K CHIDKCHUIO BHUJOBOTO Pa3HOOOpasus
OuoneHosa?

4. KakoBa 3aKOHOMEPHOCTb HAKOIUIEHUS TOKCHUYECKHX BEIIECTB B CUCTEME TPO(PHUUECKUX
ypoBHei? Kakue nponeccel BIUSIOT Ha paclpeeleHue TOKCUKAHTOB 110 MUIIEBOM 1enoyKe?

5. Ot 4ero 3aBUCUT UHTCHCHBHOCTH IMEPEX0/Ia XMMHUYECKHUX JJIEMEHTOB K OpraHu3mam Ooiiee
BBICOKOTO Tpoduueckoro ypoBHs? PackpoiiTe poibp MpoIeccoB METHIMPOBAHMS B Ieperaye
METaJUIOB IO TPO()HUUECKO 1ermovKke (Ha IPUMEpPE PTYTH).

6. Kakme QakTopsl ompenenseT y4yacTHE KHUBBIX OPraHU3MOB B OHOTCHHBIX IHKIAX
XUMUYECKHUX AJIEMEHTOB?

7. Kakume Ouonormdyeckue Oapbepbl OrpaHUYMBAIOT BBIHOC XHUMHYECKHUX DJJIEMEHTOB B
HA/I3eMHYI0 OMoMaccy pacTeHHit?

JlutepaTypa A TOATOTOBKU:

Jenncora T. B. Dkomorndecknii MOHUTOPUHT [DJEKTPOHHBIH pecypc| : yded. mocodme —
OnektpoH. jgaH. —  Mocka :  TYCYP, 2012. — 14 c¢. Pexum pocryna:
https://e.lanbook.com/book/10860

Hdmutpenko B. I1. Dxonorunyecknit MOHUTOPUHT TeXHOC(hEPHI [ DNEeKTpOHHBIN pecypc] : yueo.
nocodue / B.II. [murpenko, E.B. CorHukoBa, A.B. UYepnseB. — DnexkTtpoH. naH. — CaHKT-
[erepOypr : Jlanb, 2014. — 368 c. Pexxum mpoctymna: https://e.lanbook.com/book/4043

CornukoBa E. B. TexnocdepHas Tokcukojorusi [DIEKTpOHHBINA pecype]| : y4ued. mocodue /
E.B. Cornukosa, B.I1. JImurperko. — OnektpoH. gan. — Cankt-IletepOypr : Jlanb, 2015. — 432 c.
Pexxum nmocryma: https://e.lanbook.com/book/64338

bezens B. C. Dkonorndeckass TOKCUKOJIOTHS: TTOMYJIAIIMOHHBIA U OWOIIEHOTHYECKHIA aCIIEKTHI.
Exarepun0Oypr: U3n-so «I omwmxuin», 2006. 280 c.

IIpakTyeckoe 3aHsAiTHe 6. XapaKTepUMCTHKAa AHTPONOIe€HHO-TEXHOT€HHOH cpeabl H
AeiicTBUs ee (GAKTOPOB HA 310POBbe Yel0BeKa (2 4acoB)

3ajaHue: MOArOTOBHTH COOOIICHNE IO JaHHOH TeMeE.

IIpumepHas TeMaTHKa COOOIICHUN:

1. YTo mOHMMAIOT MO/ MOMYJSLUOHHBIM OJIX0/I0M K YEJIOBEKY?

2. B dem 3akmouaeTcss KOHUEMIUS TOMYyCTHMOro pucka? KakoB ypoBeHb €CTECTBEHHOTO
pucka?

3. UTto HYXHO Jie1aTh JJIs CHUKEHHUS YPOBHS pUCKA IPU XUMUUYECKOM 3arpsi3HEHUU Cpeibl?
DaKTOpPbl TEXHOT€HHON MPUPOIbI, BIUSIOLINE HA COCTOSIHUE 3I0POBbSI UEJIOBEKA.
[TpuopurerHblie 3a001eBaHMsl, BHI3BAHHBIE TOKCHYECKUMU (haKTOpaMHU.

[TpuoputeTHbie 3a001€BaHMsI 10 BO3PACTHBIM IPYIIaM.
[Tpodeccrnonanbubie 3ab0eBaHmsI CPpEeAN TPYAOCIIOCOOHOTO HACENEHUS, pabdOTaIoNIero Ha

N n R
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MPOMBIIUICHHBIX TTPEINPUATHSIIX.
8. TlpodunakTudeckre Mepsl MO 3aIIUTE 3JOPOBBS OT BO3JACHCTBHS TEXHOTEHHBIX (PAKTOPOB.
3aoanue:
1. 3anmosHUTE TaOIHITY
TokcHYHBIC U MOTCHIINATBHO-TOKCUYHBIC BEIIECTBA IPHUPOIHO-aHTPOIOINCHHBIX DKOCHCTEM

Bemects Hctounu Conepxa [Hoctynne 3aboieBa
0 K HUE B cpeJie HHE B HHE
MOCTYILJICHUS OpraHu3M
B cpeny YyeJIoBeKa

2. Paboras ¢ maHHBIMH MEAWLWHCKOW CTAaTHCTUKU JalWTe XapaKTepPHCTUKY TNPHOPUTETHBIX
3aboneBanmil y Hacenenws . Hwkawid Tarm 1 uX KOJOTHIECKYI0 00YCIIOBIEHHOCTD.

JIurepatypa Uit NOATOTOBKU:

Henucosa T. B. Dxonorudeckuii MOHUTOPUHT [DIEKTPOHHBIN pecypc] : ydeld. mocodue —
OnekTpoH. JgaH. —  Mocksa TYCYP, 2012. — 14 c¢. Pexum jgocrymna:
https://e.lanbook.com/book/10860

Hmutpenko B. I1. Dkosorudeckuii MOHUTOPUHT TexHOChEpH! [DIIEKTPOHHBIN pecypc] @ yueo.
nocobue / B.II. Jmurpenko, E.B. CornukoBa, A.B. UYepnseB. — DnekrtpoH. naH. — CaHKT-
IetepOypr : Jlans, 2014. — 368 c. Pexxum noctyna: https://e.lanbook.com/book/4043

CoraukoBa E. B. TexnocdepHas TokcHkoJoTHsS [DIEKTPOHHBIA pecypc] : yded. mocobue /
E.B. Corauxosa, B.I1. Imurperko. — DnextpoH. gan. — Cankt-IletepOypr : Jlanp, 2015. — 432 c.
Pexwum mocrtyma: https://e.lanbook.com/book/64338

Bbezens B. C. Dxomornveckast TOKCHKOJIOTHS: MOMYJISIIMOHHBINA U OMOIIEHOTHYECKUH aCTIEKTHI.
ExarepunOypr: N3n-Bo «omunxuii», 2006. 280 c.

6.2. 3aganus 1 MeToANYECKHE YKA3aAHUS 10 OPTaHU3AIUH CAMOCTOSITeIbHOMI
paboThI CTyIeHTa

Tabmuma 4
Koinmuects
0 4YacoB
Copepxanne ®opmbI
Tembl pa3ieiioB g E( é €CaMOCTOSITEJIbHO KOHTPOJIA
3 z S i paGoThI CPC
=
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DKoJIoruuYecKas

TOKCHUKOJIOTHA B CUCTCEMEC

OHMOJIOTMUECKUX HAyK

1. 3HaKOMCTBO
Cc MmyOnuMKanusIMu
10 YKOJOTUYECKOU
TOKCUKOJIOTHH:

P. Kapcon
«be3MonBH
BECHA.

@ Jlyrinaca
«OckanpnupoBaHH
ast 3eMJLsD,

. VYunep
«TpexcorneTnss
BOMHA:  XPOHHUKaA
9KOJIOTHYECKOT0
OenCTBHS, T.
KonbopH, .
Hymancu JIx. 1L
Maitepc  «Haiue
YKpaJEHHOE
Oynmymiee».

2. C
UCIIOJIb30BaHNE
Hay4HOU
auTepaTypsl  A.
Kabara-Ilenanac,
X. ITennuac
Muxkpo3sieMeHThI
B o4Bax u
pacteHusix.  M.:
Mup, 1989. 430 c.
u Ip.
MO3HAKOMHUTBCS  C
XapaKTEepUCTUKON
TSKETIBIX
METaJlJIOB u
3aI0JIHUTh
TabIHILy o
OCHOBHBIM
3IeMEHTaM -
TOKCHUKAHTAM.

1.
O06cyx1eHn
e mnpobiem
9KOJIOTHUYEC
KoM
TOKCHKOJIOT
17078 Ha
ceMuHape.
2. CemuHap
«Tsxemnpie
METalIbl B
OKPYKaroIIl
el cpene»

3.
ITposepka
TaOJIHIIEL.
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MounekyisipHo- 1. IloaroroBka 1.
T€HETUYECKUNA YPOBEHB K IPaKTUYECKUM YcrHbli
MIEPBUYHBIX 3aHITHIM c ompoc  Ha
TOKCHUKOJIOTUYECKUX HCITOJIb30BaHUE ceMrHapax
3¢ dexToB JIUTEPATYPHBIX u nepen

HMCTOYHUKOB u nmabopaTopH
JIEKITMOHHOTO BIMH
MaTepuana. 3aHATUSIMHU.
2. Pabora ¢ 2.
JKypHAIIOM BricTymien
«3JKojorus» 1O ue Ha
moI00pKe CeMUHape C
Marepuaia 00 0030pomM
HCCIENOBAHUAX crarei
9KOTOKCUKOJIOTHY 9KOTOKCUKO
€CKOT0 XapakTepa JIOTUYECKOT
c 0
COOTBETCTBYIOIIEH xapakrepa.
KiraccuuKarmei
1 0030pOM.
Knerouno-TkaneBbIi 1. IMoaroroBka 1.
51 OHTOT€HETUYECKUN K IPaKTUYECKUM YcrHbii
YPOBHH 3aHITHIM c ompoc  Ha
9KOTOKCHUKOJIOTUYECKUX HCITOJIb30BaHUE ceMrHapax
3¢ dexToB JIUTEPATYPHBIX u nepen
HMCTOYHUKOB u nmabopaTopH
JIEKITUOHHOTO BIMH
MaTepuana. 3aHATHSAMHU.
2. Pabora ¢ 2.
JKypHAIIOM BricTymien
«3JKojorus» 1O ue Ha
MoI00PKe CeMUHape C
Mmarepuaia 00 0030pomM
HCCIENOBAHUAX crarei
OKOTOKCUKOJIOTHY 9KOTOKCUKO
€CKOT0 XapakTepa JIOTUYECKOT
c 0
COOTBETCTBYIOIIEH xapakrepa.
KiraccuuKaruei
1 0030pOM.

[HonynaunoHHO- 1. 1.
BUJIOBOI YPOBEHb Brinonnenue IIpoBepka
SKOTOKCUKOJIOTHYECKUX JIOMAIIHEeH JIOMAIIHEeH
3¢ dekToB KOHTPOJBHOM KOHTPOJBHO

paboTHI. i paboTHI.




Bbuonenornueckuii IToaroroska 3amura
YPOBEHb 8 2 IIPOEKTa- IIPOEKTOB
9KOTOKCHUKOJIOTHYECKUX MIpEe3eHTaLUU
a¢pdekroB «IMmakTHBII
peruoH:
OCOOCHHOCTH U
OCHOBHBIE
HaTpaBJICHUS
W3YYCHUSD) c
WCTIOJb30BaHUEM
PETHOHAILHOTO
MaTepuana o
9KOJIOTUHU
TEXHOT'€HHO-
HapyIIEHHBIX
TEPPUTOPUI

YenoBek B KadecTBe [Ton6op BricTyn
o0BeKTa 8 4 JUTEpaTypsl 1O JeHne ~ Ha
HKOTOKCHUKOJIOTHH TeMe ceMHUHape
«XapakTepuCcTUKa
aHTPOTIOTEHHO-
TEXHOTE€HHOM
Cpelbl U IEHCTBUS
ee (akTopoB Ha
3JI0pOBBE
YeIOBEKay.
Pabora c
JTAHHBIMHU
METUITHHCKOMN
CTaTHCTHUKU.
Onenka
COCTOSTHHS
OKpY>Karolen
cpenpl B ropoje
M0  TOKa3aTemsM

3JI0pOBBSI.
3auyer ¢ oueHKOM IToaroroBka k Ompoc
3a4yeTy Ha 3a4eTe
Hroro
0 8 0
8

6.3 Opranuszanus TeKylero KOHTPOJIsA M NPOMEKYTOYHOH aTTecTaluu

Texkymmii KOHTPOJIb KadecTBa YCBOCHUS Y4eOHOTO MaTepuasa BeIeTcsa B X0A€ MPaKTHIEeCKUX
3aHATHA B (opMe ONpocoB (YCTHBIX), TECTHPOBaHHUS, coOeceloBaHUS, KOHTPOJS M OLECHKU
BBITIOJTHCHHBIX IMIPAKTUYCCKUX SaﬂaHHﬁ.

IMpomexyTouHasi aTTecTanMsi 1O JAaHHOM AMCUUILIMHE NPOBOAWTCS B (opMe 3ayera c
ommeHKoH B 9 cemecTtpe. Bo Bpems 3aueTa CTYAEHTHI OTBEYAIOT HA BOIPOCH TEOPETUUYECKOTO
xapakrepa.

Bo Bpems arrecranuii mpoBepsieTcs:

— YCBOCHHE TEOPETHYECKOI0 MaTepuaia Kypca;
— ycBoeHHE 0a30BBIX NOHATHH Kypca;
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[

SAENAEE

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

— yMEHHE WUIIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUS IPUMEPAMH U3 IPAKTHKH C IPUBJICUCHHUE
PETMOHAIIBHOTO KOMIIOHEHTA B ClTy4ae HEOOXOJMMOCTH.
Ilpumepnutii nepeuensv 60npocos:

Okonoruyeckas Tokcukonorua. OnpezeneHne, OCHOBHbIE METOA0JIOIMYECKUE €TUHUIIBL: 1IeTTH, 3aJ1a4H,
peaMeT, 0OBEKTHI.
HapmopraHu3aMeHHBIH XapakTep 3aBUCUMOCTH «7103a-3QdexT.
[IpoGeMa 3KOITOTHIECKOH HOPMEI.
CoueTaHHOE eHCTBHE TOKCUUECKUX (PAKTOPOB: aIMTUBHOE, CHHEPIHUECKOE, aHTOTOHUCTHUYECKOE.
EctecTBeHHBIEC M aHTPOIIOTCHHBIE UCTOUYHHUKH 3arPs3HEHHSI HA3€MHBIX 3KOCHCTEM.
Tsoxenbie Metamuiel. OnpeneneHue. XapakTepUCTUKa OMO(QUIBHBIX 3JIEMEHTOB U TOKCHKAHTOB. Posb
TM B XKU3HU PACTEHUN U KUBOTHBIX.
CopepxaHne XUMHUYECKHX 3JIEMEHTOB IPU aHTPONOIEHHOM 3arpsi3HEHMM NpUPOAHON cpenbl. Pomnb
abrnotndeckux (HakTOpoB B POPMUPOBAHUN TOKCHUECKOW Harpy3Kku. [IpocTpaHcTBEeHHAS T€TEPOTCHHOCTD
CpPEJIBI.
CopmepxaHne XHMMHUYECKHMX JJIEMEHTOB B TM0YBaX M pEaKUUs HEKOTOPHIX BHJOB pacTeHHH Ha
MIOBBIIIEHHBIE YPOBHH IMOYBEHHOTO 3arpsi3HEHUSI.
HaxkomeHne XMMHUYECKHX 3JIEMEHTOB pacTUTENbHBIMH opraHuzMamu. Kosdduiuenra HakomieHus u
nepexojia. bapeepHbpie PyHKINN TOYBBI U PACTEHHA.
OCOOEHHOCTH HAaKOIUIEHUs] METaUIOB MIICKONUTAIOMMMU U nTtunamMy. OLEeHKa YpOBHEH TOKCHYECKOH
Harpy3KH Ha OpraHu3M >KUBOTHBIX.
[TJK: ompenenenre, BUIbI, CHCTEMa HAOIIOICHHA.
[IJK: ypoBHM B BOOHBIX U HA3€MHBIX 3KocucTeMax, 3HaueHus [1JIK B nuieBbIx npoaykrax.
OKOTOKCUKONOrHYecKHe  A(PQEKTHl  MOJEKYJSIPHO-TEHETHUECKOTO  ypPOBHS.  BO3JCHCTBHME  Ha
FEHETHUYECKH anmapart KieTku. buorpanchopmanus u buoperpananus TOKCHYECKUX BEIIECTB.
KnerouHo-TKaHeBBId ypOBEHb 3KOTOKCHKoNOrmueckux 3¢ddexroB. BosmelictBue Ha OuomMeMmOpaHBI
KJIETKH, MCTOIICHUE PECypCOB OMOJIOTMYECKM aKTHBHBIX MOJICKYN, (oTomecTpykims Xiopohduios,
M3MEHEHHE JIEMEHTHOTO COCTaBa PACTUTENbHBIX TKaHEeH U JIp.
OddexTsl OHTOrEHETHYECKOrO YpPOBHSA. PE3MCTEHTHOCTh OpraHW3Ma B YCJIOBUSIX TOKCHYECKOTO
3arpsi3HEHUsI cpe/ibl. AKTUBHAS M TAaCCUBHAS 3aIUTa.
Mopdomorndeckne #W3IMEHEHHS pacTeHWH TPH XUMHYECKOM Bo3aeicTBuu. Mopdomorndaeckue
[I0Ka3aTeN! XKUBOTHBIX IIPH TOKCUYECKOM BO3/€HCTBUN:MHTEHCHUBHOCTh META00IUTHUECKUX IIPOLIECCOB,
HMMYHHBIH CTaTyC XHBOTHBIX, COCTOSIHUE PETPOLYKTUBHBIX OPTaHOB.
OnyKTyupyronas aCHMMETPHs KaKk METOJl IUAarHOCTHUKH TOKCUYECKUX I(PPEKTOB OHTOT€HETHIECMKOTO
YpOBHSL.
[omynsqOHHBIA YPOBEHb YKOTOKCHKOIOTHYECKUX d((EKTOB: KU3HECIOCOOHOCTh MBUIBIBI, CEMEHHAs
MIPOAYKTUBHOCTh PACTEHHUH, KM3HECTIOCOOHOCTh CEMEHHOTO IMOTOMCTBA, PENMPOAYKTHUBHEBIE MOTEPU Y
MJIEKOITUTAIOIINX U MITHII.
Ponp 3Kkonoro-reHeTHYeCKOW W MPOCTPAHCTBEHHOH T'€TOPOT€HHOCTH MOMYJSIIMKA B TOJAEpKaHUU
YCTOMUYMBOCTH. METaII0yCTOWYUBBIE MOITYJISILIUH.
[omynsimmnonHast amanranus K TOKCHYeCKMM (haktopam cpenpsl. V3MEHYHBOCTH TOIYJNSIIMOHHBIX
[1apaMeTPOB KaK OCHOBA IOIMYJISIIUOHHON aJlalTalliH.
[HonynauXOHHBIA MOAXOM K YETIOBEKY.
brouneHOTHYECKUI YpPOBEHb HSKOTOKCHKOJIOTMYECKUX 3((eKkToB: HM3MEHEHHE BUAOBOIO COCTABA MU
BUIOBOH HACBIIIEHHOCTH COOOIIECTB, MPOAYKTUBHOCTH, ACCTPYKTLHMOHHBIX IPOLIECCOB TEXHOTCHHO
HapyIIEHHbIX TEPPUTOPHUH.
[lonsTHE uWMMIaKkTHOrO peruoHa. PeanbHblii W uAeanbHBIE 00BEKT. COBPEMEHHOE COCTOSHHE
HCCIIEJOBAaHUN UMIIAKTHBIX PETHOHOB.
OCHOBHBIE TapaMeTpbl ONMUCAHUSI OOBEKTOB HAa pa3HBIX YPOBHSX OpraHU3alMH TPU HCCICAOBAHHU
TOKCHYECKOT'0 BO3JECHCTBUS.
[Ipobnembl crabunbHOCTH coo0mecTB. CTaOMIBHOCTE OHMOC(Ephl. AHTPOIIOTEHHOE BO3JICHCTBHE HAa
KOMITOHEHTHI OHOChEPHI.
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6.4 OcHOBHBIE NOHATHSA TUCIHUILIHHBI

OKOJOrHYecKass TOKCHUKOJIOTHS, OHO(QWIBHBIC SJIEMEHTHI W TOKCHKAHTHI (TOKCHYECKHE
BEILIECTBA), 3arPSI3HUTEIb, 3aTPSA3HSIIONINE BEIIECTBA, TSDKEIbIe METAILIbl, IEPUObl MOIYyIAICHUS U
nonypacnaza, I[IAK, ITAB, BJK.,., aHTpOIOreHHOE 3arpsA3HEHHME, TEXHOICHHOE 3arps3HEHHE,
YCTOWYHMBOCTh, aJlalTallus, PE3UCTCHTHOCTh, CTA0WJIBHOCTh, TOKCHKOJOTHYECKHE 3((DHEKTHI,
3aBUCHUMOCTh  «1032-9QQEKT», UMIIAKTHBIA PErHOH, pealbHBIi ¥  HICATbHBIH  OOBEKTHI,
«IKOJIOTHYECKas HOpPMa», TUTHCHUYECKOC HOPMHPOBAaHWE, COUYETAHHOE JCWCTBHE, aIIUTHBHOE,
CHHEpPrHYecKoe JeWCTBHe, aKKyMyJSIIHA, CyMMapHas TOKCHYecKas Harpy3ka, TOJIEPAaHTHOCTb,
omotpanchopmanus, OMoaerpagaisl TOKCHYSCKHX BEIIECTB, (OTOACCTPYKIIHS, XJIOPO3bI, HEKPO3HI,
nedomuanysi, CTpecCupyrommii hakTop, TpaHCHOPMAIIHSI SKOCHCTEM.

6.5 IlpumepHas TeMaTHKa KYPCOBBIX padoT

1. Ouenka kauecTBa cpeipl 10 COAECPHKAHUIO MUKPOIJIEMEHTOB B ITOYBAX.

2. OCOOEHHOCTH  PEnmpOAYKTHBHOW CTPYKTYpbl pPacTE€HHIl B YCIOBHSIX TOKCHYECKOTO
BO3JICHCTBUSL.

3. CemeHHas MPOAYKTUBHOCTh PACTEHUHN B YCIOBHUIX XUMHUECKU 3arpsI3HEHHON CpeJibl.

4. Peakiusi My»CKOT0 raMeTopuTa Ha XUMUYECKOE 3aTrpsi3HEHUS CPEIbI.

5. DOxkomoro-gemMorpaduueckasi CTPYKTypa pacTeHHH B YCJIOBUSAX TOKCHYECKOTO
BO3JICHCTBUSL.

6. Mcnonp30BaHMe 3KOJOTMUECKUX KA JUIsl OLEHKH Ka4yeCTBa CPEbI.

7. Butanuter neHONONyJsui Kak OTpaXeHHE YCIOBUH UX MECTOOOUTAHUS.

8. YyacTue TpaBSIHUCTON PaCTUTENFHOCTH B OMOT€HHBIX IIMKJIAX XMMUYECKHX 3JIEMEHTOB.

9. Peakuus snuiepMaibHOI0 KOMIUIEKCA paCTEHUM Ha XMMHUYECKOE 3arpsi3HEHUE CPEJIbL.

10. Ponb HacnenCcTBEHHOCTH U Cpelbl B (JOPMUPOBAHUU Pa3MEPHOM MOIMBAPUAHTHOCTU
pacTeHUN.

11. buonornveckas MpoAyKTUBHOCTh PACTUTEIHHBIX COOOIIECTB TEXHOTCHHO HAPYIICHHBIX
TEPPUTOPUH.

12. ®uTOLEHO3bI TEXHOT€HHO-HAPYUIEHHBIX TEPPUTOPHIL.

13. buonHauKaIMs TEXHOTEHHBIX 3KOCHCTEM METOJOM (UIYKTYHUPYIOUIEH acUMMETpUHU
OunaTepaibHbIX OPraHU3MOB.

14. ’KuzHecrocoOHOCTh CEMEHHOT0 TTOTOMCTBA TPABIHUCTHIX PACTEHUMN, MPOU3PACTAIOIINX
B YCIJIOBUSIX TEXHOT'€HHOI'O 3arpsA3HEHMSL.

15. MeTtanoycToWYMBOCTh PACTEHUN B YCIOBUSAX TEXHOIEHHOI'O CTpEcCa.

16. Yyactue Mukpo- u Me30¢ayHsl B porieccax JeCTPYKIUH.

17. JlunHamMu4ecKre mpoLecchl B MOMYJIALMIX PACTEHUN.

18. ®uToMHANKALKS U IPOMBIIUIEHHBIM PETrHOH.

19. BiusgHue NOroJHO-KJIMMAaTaTHUYECKUX (PAKTOPOB U YPOBHS XMMHYECKOW HArpy3Kd Ha
CTPYKTYpY HOIYJISLHUN.

20. Mopdonoruueckass HMHTErpanuss W OHTOICHETHYECKHE CTpaTerMu pPacTeHUH B
IpaJueHTe TOKCHUUYECKOH HArpy3KHu.

7. YAEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHE

Ocnosnasn numepamypa:
1. Kyiikoa T. B. Dxonorudeckas TOKCUKOJIOTHs : YYeOHMK M IMPAaKTUKyM JUid OakanaBpuaTa U
maructparypsl / T. B. XKyiikosa, B. C. bezenb. — M. : M3patensctBo IOpaiir, 2018. — 362 c.
2. Nenucora T. B. Dkonorumueckuiéi MOHUTOPHHT [DJIEKTPOHHBIA pecypc]| : ydeOd. mocolOue —
OnektpoH. naH. — Mocksa : TYCYP, 2012. — 14 ¢. Pexxum poctyna: https://e.lanbook.com/book/10860

19



3. Amutpenko B. Il. Dxonoruyeckuii MOHUTOPHHI TexHOC(heps! [DIEKTpOHHBIA pecypc] : yueol.
nocobue / B.II. Imurpenko, E.B. Cornukosa, A.B. UepHnsieB. — Onektpon. gan. — Cankt-IlerepOypr :
Jlanb, 2014. — 368 c. Pesxxum nocryma: https://e.lanbook.com/book/4043

4. Cornukosa E. B. TexHocdepHast TOKCHUKOJIOTHS [DIeKTpOHHBIN pecypce] : yued. mocobue / E.B.
Cotnukosa, B.II. JImutpenko. — OnektpoH. gaH. — Cankr-IletepOypr : Jlanb, 2015. — 432 c. Pexum
nocryma: https://e.lanbook.com/book/64338

Jlononnumenvnaa numepamypa:

1. bezens B. C. Dkomorndeckass TOKCHKOJIOTHS: TOMYJISIIAOHHBIA W OMOIEHOTHYECKUI aCIEKTHI.
ExarepunOypr: Uzn-o «I omurxuii», 2006. 280 c.

2. bezens B. C., bonbmakoB B. H. BBeneHue B 3KOJOTMYECKYH0 TOKCHKOJIOTHIO: Merton. pasp.
/Ypan. nen. yu-T. ExatrepunOypr, 1993. 46 c.

3. Benos C. B. TexHoreHHble CUCTEMBI H SKOJIOTHYECKHI PUCK : YUSOHUK AJIS1 aKaJeMUIECKOTO
Oakanaspuara / C. B. benos. — M. : U3narensctBo FOpaiit, 2017. — 434 c. Pexxum nocrtyna: https:/biblio-
online.ru/viewer/A076881F-B7E7-4212-AA21-ECB20928C9ED

4. bezens B. C. Hexoropble mHOAXOABI K 3KOJOTHYECKOMY IPOTHO3HPOBAHMIO TIOCIEICTBUI
NPOMBIIUIEHHOTO 3arpsi3HEHHsI HA3€MHBIX 9KOCHUCTEM TsDKENBIMH Metaiamu // Jkonorus. 1982. Ne 5. C.
65-71.

5. bezens B. C. IlomynsmuonHass TOKCHKOJIOTHS MitekonuTaromux. M.: Hayka, 1987. 129 c.

6. Bezear B. C. OCHOBBI YKOJIOTMYECKOM TOKCHKOJ0THHU //O01mas Tokcukonorus. M.: Meaununa,
2002. 606 c.

7. bezenp B. C. Dxomorumveckas TOKCHKOJOTHS B CHUCTeME ecTeCTBeHHBIX Hayk // [IpoOiemsr
FEOXUMUU U Teoxumuueckoi skonoruu. 2006. Ne 1. C. 32-44.

8. bezens B.C., bonpmakos B.H., BopooOeitnuk E.JI. [omynsnuoHHas 3KOTOKCHKOIOTHS. M.:
Hayxa, 1994.

9. Buounaukanus 3arpsi3HeHust HazeMHbIX 3kocucteM / [loxa. Pex. [llybGepra. M.: Mup, 1988. 350 c.

10. BopoGeitunk E. JI. Dkojorus WMMIAKTHBIX PETHOHOB: TIEPCIEKTUBBI (PYyHAaMEHTATBHBIX
uccienosanui //Yaensie 3anucku HTT'CITA. Marep. VI Beepocc. nonysn. Cemunapa. Huwxuauii Tarun, 2004.
C. 36-4e6.

11. Bopo6etiunk E. JI., CagpikoB O. @., ®apadonroB M. I'. Dxomormdeckoe HOPMUPOBAHHE
TEXHOTE€HHBIX 3arpsA3HeHU Ha3eMHBIX YKOCHCTEM (JOKaNbHBIA ypoBeHb). ExatepuuOypr.: Hayka, 1994 c.
280 c.

12. Tonunsia A. H. TIpombliieHHas 3KOJIOTHS. © MOHUTOPHUHT 3arpsi3HEHUS IPUPOIHOM Cpeibl
[Tekcrt] : yueOHHK [utst cpen. cren. oopazoBanus / A. H. I'omuners. - Mocksa : Onukc, 2007. - 331 c.

13. Wneun B. b. Tsaxensie MeTauIbl 1 HEMETAIUIBI B CUCTEME T04Ba — pactenue. HoBocubupck: CO
PAH, 2012. 220 c.

14. Kabara-Ilenmuac A., [lenauac A. MUKpO3JIeMEHTHI B TTOYBax U pacTeHusx. M.: Mup, 1989. 430

15. MeTtomudeckrne peKOMEHIAITH 0 TIPOBEICHUIO MOJIEBBIX U JIA0OPATOPHEIX MCCICIOBAHMM TTOYB
pacTeHui Ipu KOHTPOJIE 3arpsi3HEHUS OKpYKatomei cpenbl Mmetamiamu. M.: ['mnpomereonsmar, 1981. 109 c.

16. O6mas Toxcukonorus / [lox pen. Kypnsuanackoro b. A., ®unosa B. A. M.: Menununa, 2002.
606 c.

17. PacteHusi B 9KCTpeMallbHBIX YCIOBHAX MHUHEPAJIBHOTO IMUTAHHS: 3KOJOTO-(QHU3UOIOTHIECKIE
nccinenosanus / [lox pexn. Lllkonpanka M. f., Anekceesoii —[lonooit H. B.. JI.: Hayka, 1983. 176 c.

18. CUCTeMHBI SKOJOTMYECKUII MOHUTOPHHI KaK KOMIIOHEHT CTpaTerH4ecKoil 0e30macHOCTH
[Texct] / H. A. AramxkansH [u ap.]. - Mocksa : HoBble TexHOMOTMY : be30macHOCTh KU3HEACITSIBHOCTH,
2009. - 24 c.

19. Illapunos P. A. OCHOBBI XMMHUYECKOW 3KOJIOTUU [DNEKTPOHHBIN pecypc] : yueOHoe mocodue /
MapunoB P. A., XamukoB P. M. — Omnektpon. gan. — BITIY umenn M. Axmymnsl (bamkupckuit
TOCYy/IapCTBEHHBIM Nenarormuecknii yHuBepcuter UM.M. Axmymier), 2006. — 76 c. Pexum gocryma:

http://e.lanbook.com/books/element.php?pll_id=43360
20. 1lIxonpHBIN 3KOJOTHYSCKHA MOHHTOPHHT [Tekct] : [y4eb.-MeTom. mocobwe miid yuuTened u
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yuamuxcs / T. fI. Ammxvuna [u gp.]] ; nox pen. T. . AmmxmuHoi. - Mocksa : Arap : ParneBy-AM, 2000.
-385c¢.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

Jlekumonnas ayautopus — Ne 301, skonorudeckas nadboparopust Ne 408.
KommproTep (HOYTOYK).
TeneBuszop.
MynsTHMe IManpOeKTOoP.
[Ipe3eHTanny K JIEKIIMOHHBIM 3aHATHAM
Becs! ananuTiueckue
Juctunndarop.
CymmnpHbIi mKad.
MydenbHas nevpb
. AToMHO-a0cOpOLMOHHBIHN CIIEKTPOPOTOMETP
. pH-meTp

O NN WD =

—t = e \O
N - O

. PeakTuBBI 1 XUMHUECKas MOCy1a, HEOOXOIUMBIE JIJISI BHITIOJTHEHHS MCCIIEOBAHUIN 110 TEMaTHKE
KYPCOBBIX M TUIUIOMHBIX pa0oT.
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