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1 He.ﬂl/l H 3aJa49M1 0CBOCHUS JUCIHUIIJINHBI

Heab (e1u) 0CBOCHUS TUCIHUILIMHBL: (OPMUPOBAHUE Y CTYACHTOB MPEICTABICHUNA O HAKOTUICHUU
pa3IMYHBIX 3KOTOKCHKAHTOB B JKOJOTMYECKHX CHCTEMaX, O BO3JCUCTBUM TOKCHYCCKHX BEIIECTB Ha
OpPraHu3Mbl, 00 3KOTOKCHKOJIOTMYECKOM MOHHUTOPUHIE HEOOXOJUMBIX IJIi OPTaHHW3aIlUU W COOJIOICHUS
TEXHUKH O0€30MacHOCTH paboT, pa3BHTUs CHOCOOHOCTEH OICHHBATH OHMOJIOTUYECKYI0 U JKOJIOTMYECKYIO
0€30MacHOCTh MPOU3BOJCTB; M3yUYCHUE UCTOYHUKOB 3arps3HEHHS NMPUPOTHOW Cpeibl, OCHOBHBIX KIJIACCOB
MOJUTIOTAHTOB M UX Ouosormdeckux 3(QexkToB Ha 0aze uUMEKIMUXCsA 00menpohecCHOHATbHBIX 3HAHUN

TEOPHUH U METOI0B COBPEMEHHOW OMOJIOTHY JUIsl COXpaHEHUs] OMOJIOTHUECKOTO Pa3sHOOOpasHsl.

3amaun:

- IMO3HAKOMUTL CTYACHTOB C OCHOBHBIMH KJIaCCaMH 3arpsA3HAOIINUX IMPUPOAHBIC 3KOCHUCTCMbI
BCIIECTB, OCBOCHHEC OCHOBHBbIX MOHATUHN TOKCHKOJIOTHH U 3KOTOKCHUKOJIOTHUHU,
- C(bOpMI/IpOBaTB IpeaACTaBJICHUC Y o6yqa}0mnxc;1 (6] ,Z[CﬁCTBPIPI TOKCHYCCKHUX BCIICCTB Ha

OUOJIOTUYECKUE
MOCTYIJICHHH,

CUCTCMBI

OpPTaHU3MEHHOTO,
TpaHchopmaIuu,

MOMYJIAIIMOHHOTO ¥ OMOLIEHOTUYECKOTO YPOBHEH; O
OMOJOTMYECKOM HAKOIUIEHUH W yJaJIeHHUH

OKOTOKCHKAaHTOB U3

OKPY>KaIOIIEH Cpeibl MO BO3JACHCTBUEM OMOTHYECKUX M aOUOTHYECKUX (DaKTOPOB;
- W3YYUTh TCHICHIIMM M3MCHCHHSI OWMOJIOTMYECKUX IMMApaMETPOB TIOMYJISIIHA U COOOIIECTB B
YCIOBUSIX SKOTOKCUKOJIOTMYECKOTO CTPECCa;

- IIO3HAKOMUTD

METOJaMHA OWOMHAUKAIIUA |

6I/IOT6CTI/Ip0BaHI/I${,

3KOJOTH4Y€CKOI'0

HOPMHUPOBAHUSI, OICHKM U YMPABICHHS SKOJOTUYECKHMM PUCKOM, XHUMHKO-aHATMTUYECKUMHU METOJaMHU
KOHTPOJIS COAEPHKaHUS S3KOTOKCUKAHTOB B 00BEKTaX OKPYXKAIOILIEH cpe/ibl;

— JaTh IPEACTAaBICHUE O TIOBEJCHUU B OKpY’Kalolledl cpeae Ipynnbl 0co0O0 OMACHBIX
HKOTOKCHKAHTOB (CYNEPIKOTOKCUKAHTOB) OPraHUYECKON M HEOPraHMUECKON MPUPOIBL.

2 MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JlucuumirHa OTHOCUTCS K AMCUUIUIMHAM (MOJIYJIsIM) 1O BBIOOPY BapHaTUBHOW yacTtu Onoka /|

«JlucuurimHbl (MOTYIIH )»

[TpepexBusuthl qucummiunsl: 51./1.B.9 Ypboskonocus

[TocTpekBU3UTHI AUCUUILINHBL: Omcymemayiom

3 TpeGoBaHus K pe3yabTaTamM 00y4eHHs MO TUCHUTLINHE

Hpouecc HU3YyYUYCHUA JUCHUIIIIMHBI HAIIPABJICH HAa (I)OpMI/IpOBaHI/Ie CICAYIOIUX PE3YJIbTATOB O6y‘-IeHI/I$I

Ko v HaumeHnoBauue
dbopMUPYEMBIX KOMIETSHITHIA

KO)I 1 HAMMCHOBAHUEC MHIHUKATOpa
JOCTHIXKCHHA KOMIICTCHIIMH

[Inanupyemsle pe3yabTaThl

00y4eHus Mo TUCIUILINHE,

XapaKTEepU3YIOLINE ITaIlb
(dhopMUpOBaHMsI KOMIIETEHIIUI

[TK*-3 T'oTOB IpUMEHSATH HA
MIPOU3BOJICTBE OA30BHIE
obmenpodeccuoHanbHbIE
3HaHUS TEOPUHU U METO/IOB
COBpEMEHHOW OMOIIOTHUH

[1K*-3-B-1 Cnioco6eH nmpuMeHsTh
Ha MPAKTHKE METOIbI
OMOJIOTHYECKOTO MOHUTOPUHTA C
WCTIOJIH30BaHUEM JKUBBIX CHCTEM
Pa3IMYHOTO YPOBHS OpraHU3aluu
[TK*-3-B-2 Crioco06eH mpuMeHsITh
Ha NMPaKTHKE METO/IbI OLIEHKU
HKOJIOTHIECKOTO COCTOSTHHS
TEPPUTOPUI 1 COBPEMEHHBIE
METO/Ibl OMOpeMeTnalluu

3HaTh:

- KJ1accu(UKaIHIo U KpaTKHUe
XapaKTePUCTUKN OCHOBHBIX TPy
TOKCHKAHTOB,

- OCHOBHBIE 3aKOHOMEPHOCTH
BO3/ICHCTBUS TOKCHKAHTOB Ha
KHBBIE CUCTEMBI Ha KJIETOYHOM,
OpPTaHU3MEHHOM H SKOCHCTEMHOM
YPOBHSIX OpraHU3aIMU KUBOM
MaTepHH,




Kox n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIIUU

[Inanupyemblie pe3ynbTaThl

00y4eHus Mo TUCIUILINHE,

XapaKTEPU3YIOLIUE FTAIbI
(hopMUpOBaHMsI KOMIIETEHIIUI

OKPYXaIOIIEH Cpeabl

[1K*-3-B-4 Hcnons3yer
COBPEMEHHBIC METOIbI
UCCIICIOBAHMSI U IPUMEHSIET UX IS
pellIeHus KaK MPUKIIAJIHBIX, TaK U
TEOPETUYECKHX 33124 OUOJIOTHH

- METO/bI COCTABJICHUS HA MPAKTHKE
HalMCaHUs HAy4YHO- TEXHUUYECKUX
OTYETOB;

- BO3MOXHOCTH MeTOoJia
MaTeMaTHYeCKOTO MOICTHPOBAHUS
KaK YHMBEPCAJIBHOI'O METO0Ja
(hopManm3anuu 3HaHUH HE3aBUCUMO
OT YPOBHS OpraHU3aLUH
MOJICTTUPYEMBIX 00BEKTOB;

- TpeOOBaHUS K HAIMCAHUIO U
COCTaBJICHUIO OTYETOB,
HOSICHUTEbHBIX 3alHCOK.

Ymersn:

- [10JIb30BAThCS AHATUTHYECKUMHU
KapTaMu; - OCYIIECTBIISATH BHIOOP
crioco0a npeicTaBIeHUs
UH(POPMAILIUU B COOTBETCTBHH C
ITOCTaBJICHHON 3aJaucH;
OCYIECTBIISAITH TIOUCK HH(DOpMAITHH
B 0a3ax TaHHbBIX, KOMIIBIOTEPHBIX
ceTsX; paboTaTh ¢ Hay4YHOU
JUTEPATYPOIi; TPOBOIUTH
UCCJIEJIOBAHUSI COTJIACHO

CHeLlUaIbHBIM METOUKAM; -
IPOBOJIUTH MAaTEMaTHIECKYIO
00paboTKy pe3yibTaToB.

Baajgers:

- HaBbIKAMHU UCTIOJIb30BAHUS
MIPUOOPETEHHBIX 3HAaHUN U YMEHUH B
PaKTUYECKOH 1eATEILHOCTH U
MIOBCEHEBHOM KU3HU;

- HaBbIKaMU 3 (HEeKTUBHON
OpraHu3aly WHAWBUYaTbHOTO
MH(OPMALIMOHHOTO MTPOCTPAHCTBA;
- HaBbIKaMH 3¢ (HEKTUBHOTO
MpUMEHEHHs HH(OPMAITMOHHBIX
pecypcoB B yueOHOW U HAyYHOU
NeSITeTbHOCTH;

- METOJJaMH MaTeMaTH4YEeCKOTO
MOJICIIUPOBAHUS JIJISI PEIICHUS
npoeCCHOHATIBHBIX 3a]1a4;
HaBBIKAMHU HAIMCAHUS HAYYHO-
TEXHUYECKUX OTYETOB, COCTABICHHUS
WH/IUBUYaTbHBIX TUIAHOB
UCCIIeIOBAaHMs, aHATUTHYECKUX KapT
Y TIOSICHUTEJIHHBIX 3aITUCOK

[1K*-4 T'oToB HCnoyb30BaTh
HOPMATHUBHBIE JOKYMCHTHI,
OTIpEETISIONINE OPTAHU3AIIHIO
U TEXHUKY 0€30MacCHOCTH
paboT, cmocoOHOCTHIO
OLICHUBATh OMOJIOTHYECKYIO U

[TK*-4-B-2 Ucnonb3yet
HOPMAaTHUBHBIE METOJUYECKHUE
JIOKYMEHTBI 110 IPUMEHEHHIO
OpPTraHWU3MOB B PAa3JIMYHBIX cepax
XO3SUCTBEHHOHN JIEATEeILHOCTH

3HATDb:

- MEXaHN3M HepCI/ICTI/IPOBaHI/ISI nu
TpaHcopMalu SKOMOJUTIOTAHTOB B
cpene;

- IPUHIIMIIBI YKOJIOTUYECKOTO
HOPMHUPOBAHMS, TIPEJICIIBI




Kox n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIIUU

[Inanupyemsle pe3yiabTaThl

00y4eHus Mo TUCIUILINHE,

XapaKTEepU3YIOLIUE ITaIlbI
(hopMUpOBaHMsI KOMIIETEHIIUI

OKOJIOTMYCCKYIO 0€30I1acHOCTh
IIPpOU3BOJICTB

BO3MOXHOI'O BO3/JCHCTBUS HA
OKPYKAIOIIyIO IPUPOIHYIO CPEy;
- 32/1a4¥ ¥ BUJIBI 9KOJIOTHIECKOTO
MOHHUTOPHHTA,

- 0a30BBIC MIPEICTABICHUS O
OMOJIOTHYECKUX 00BEKTaX MX
pa3zHooOpa3uu, poiiv B
dhopmupoBanuu 6uochepsl u ee
YCTOMYHBOCTH;

- COBPEMEHHBIE MPECTABICHUS O
rporieccax, MPOTEKAIOMIUX B )KUBBIX
Opranusmax.

Ymern:

- HCIIOJI30BaTh HOPMATHUBHBIE

METOJUYCCKHUE IOKYMEHTHI 110
IPUMEHEHUIO OPTaHU3MOB B
pa3nUYHBIX chepax XOo3sMCTBEHHON
JeSITeNIbHOCTH
Baajaerb:

- METO/IaMHU PabOTHI C PA3TUYHBIMU
OMOJIOTUYECKIUMH MOICIISIMU JIJIsT
pelleHus: Hay4YyHo-
UCCIICJIOBATEIILCKUX H
MPOU3BOJCTBEHHBIX 33/1a4; -
METOJJaMH OIEHKH OMOJIOTUIECKON U
JKOJIOTHUECKOH 6e30MmacHOCTH
TTPOU3BO/ICTB.

4 CTpPyKTYpa ¥ cojieprKaHue AUCHUILINHBI

4.1 CTtpykTypa M CUMIIIHHBI

OO0r111ast TPYJI0EMKOCTD JUCIUILIMHBI COCTABISIET 4 3aueTHbIe ennHuIb (144 akageMHUYeCcKuX Jaca).

TpynoeMKOCTb,
Bun paboTst aKaJIeMUYECKHX YacOB
6 cemectp BCETro
O01mast Tpy10éMKOCTh 144 144
KonrakTHasi pabora: 69,5 69,5
Jlexuuu (JI) 18 18
[Tpaktryeckue 3anstus (I13) 34 34
JlaGopatopusie padotsl (JIP) 16 16
WuauBuayanbHast paboTa M MHHOBAIMOHHbIE (JOPMBI yUeOHBIX 3aHSATHI 1 1
[TpomeskyTouHas arrectanus (3a4eT, SK3aMeH) 0,5 0,5
CamocrosiTesibHast padora: 74,5 74,5
- gbinoiHeHue Kypcogoti pabomoi (KP); +
- camonodzomoska (npopabomxa u nogmopenue 1eKYuoHH020 Mamepuana u
Mamepuana y4eOHUK08 u y4eOHbIX nocooull;
- N0020MOBKA K 1A00PAMOPHLIM 3AHAMUAM,
- N0020MOBKA K NPAKMUYECKUM 3aAHAMUAM,




TpynoeMKoCTb,

Bun pabotst aKaJEMUYECKHUX 4aCcOB
6 cemecTp BCEro
- 10020MOBKA K PYOEHCHOMY KOHMPOTIO)
Buj ntoroBoro koHTpoOsIs (3a4eT, IK3aMeH, TU( epeHIPOBAHHBIN aug. 3ay.
3ayer)

PaSI[eJ'II)I AUCHUILIUWHBI, U3y4aCMBbIC B 6 CEMECTPE

KonnyectBo yacos
No ayAuTOpHAas
HaumenoBanwue pa3neinon BHEay/.
paznena BCETO abota aGora
A mfue| P
1 [IpeameT u 33241 SKOJOTUYECKOU TOKCUKOJIOTHH. 14 2 4 - 8
2 Knaccudukanus u KpaTkue XapaKTepUCTUKH 18 2 4 2 10
OCHOBHBIX TPYII TOKCHKAHTOB
CHOBHBIC 3aKOHOMEPHOCTHU BO3/ICHUCTBUS
3 o 18 2 6 2 10
TOKCHKAHTOB Ha JKUBBIC CHCTEMBI Ha KJICTOYHOM U
OpPraHU3MEHHOM YPOBHSIX OpraHHU3alluu JKUBOH
MaTepUn
CHOBHBIC 3aKOHOMEPHOCTHU BO3/ICHUCTBUS
4 o 20 4 4 2 10
TOKCHUKAHTOB Ha MPUPOIHBIC CHCTEMBI.
5 [TepcuctupoBanue u Tpanchopmanus 18 2 4 2 10
HKOTIOJUTIOTAHTOB B CPEIE.
6 DKOJIOTHYECKUE TTPOOIEMbI, CBI3aHHBIE C 18 2 4 2 8
XUMHYECKHM 3arpsi3HCHUEM CPEJIb
7 MOHMTOPUHT 3arps3HEHMsI OKPYIKaIOLIEH Cpebl. 22 2 4 6 10
WHIIMITBI SKOJIOTUYECKOT0 HOPMUPOBAHUS
8 IT , 16 2 4 10
IpeJIeTbl BO3MOKHOTO BO3/ICHCTBHS Ha
OKPYXKAIOIIYI0 IPUPOAHYIO CpPely
Uroro: 144 18 | 34 | 16 76
Bcero: 144 18 | 34 | 16 76

4.2 Copnep:xaHue pa3nejioB TUCIUINITHHBI

Pasznen Ne 1. Hpe):[MET H 331244 3KO0JOTHYECKON TOKCHKOJIOTHH. DKOJOru4YecKass TOKCUKOJIOTHS
KakKk Hayka, €€ MCCTO B CHCTCMC HaykK. OCHOBHBIC TIOHSTUS TOKCHKOJOTHH H TOKCUKOMETPHUUYCCKUEC
XapPaKTCPUCTHUKHU. HOpOFOBBIfI YPOBCHB, 103a, KOHOCHTPALIUA TOKCHYCCKOI'O arcHra. Toxkcuueckuit 3(1)(1)6KT.

Pazgen Ne 2. Kuaccupukanus M KpaTKHe XapaKTePUCTHKH OCHOBHBIX IPYNII TOKCHKAHTOB.
OCHOBHbBIE 3arpsi3HUTENM: TSKENble METallIbl, JTUOKCUHBI, PAJUOHYKIHJIbI, OPraHUYECKHE TOKCHUKAHTBHI,
aKTUBHBIE (OPMBI KHUCIOpOAa. MICTOUHMKM MOCTYIIEHUS] TOKCHYECKUX BELIECTB B OKPYXKAIOIIYIO Cpeay.
[IpeBpameHusi TOKCHYHBIX BEILIECTB B OKpyKaromied cpene. TpaHchopmanus TOKCUKAHTOB >KHUBBIMH
OpraHU3MaMH.

Pa3znen Ne 3. OcHOBHBIE 3aKOHOMEPHOCTH BO3/1eiiCTBHS TOKCUKAHTOB HA ’KUBbIE€ CHCTEMbI HA
KJIETOYHOM M OPTraHM3MEHHOM YPOBHSIX OPraHW3aluM KUBOW mMaTepum. [locTymieHre TOKCMKaHTOB B
opraHnu3M. bBHOKOHILIEHTpUpOBaHHE, OMOAKKYMYJSAIUS, OnomMarHu@uKanus TOKCUKAHTOB B OpraHHU3Me.
Murpaiusi KCCHOOMOTUKOB 1O TpoduueckuM 1emnsiM. Bo3aeicTBre TOKCHKAaHTOB Ha POCT, CO3pEBaHUE,
HMMYHUTET OpraHu3Ma.

Pazgen Ne 4. OcHOBHbIE 3aKOHOMEPHOCTH BO3/1eiiCTBHSA TOKCHUKAHTOB HA NPUPO/IHbIE CHCTEMBI.
3aKOHOMEPHOCTH HAKOIUIEHHs] KCEHOOMOTHMKOB B TMOMYJALMAX >KUBOTHBIX W pacteHuil. BozneiicTBue
TOKCUKAHTOB Ha CTPYKTYpy M JAMHaMUKYy nonyisanuid. Ilokazarenu nomyssiiMOHHOTO —CTpecca:
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BHYTPHIIONY/ISIMOHHAS HW3MEHUYMBOCTh, TEMIIBI pOCTa, (EHOAEBHAIIMM OHTOrEHE3a W IKU3HEHHOE
COCTOSIHHE OCOO€EN.

Paznen Ne 5. IlepcuctupoBanue u TpaHchopMaius KONMOIIOTAHTOB B cpeae. [lokazarenw,
XapaKTEPU3YIOIIUE COCTAaB M CTPYKTYpy cooOmiecTB. OCHOBHBIX WHIMKATOPHBIC TPYMHIBI M OIEHKA HX
COOTHOIIEHUI B COOOIIECTBE MPU 3KOTOKCHUKOJIOTMYECKOM CTpecce. AHalU3 CTPYKTYpbl COOOIIECTB:
MHJIEGKCH Pa3HOOOpa3us ¥ PAHTOBbIE paclpeieieHUs Kak II0Ka3aTeld COCTOSIHHS —COOOIIECTB.
Texnorennas AuHamuka cooOuiecTs. Jlerpaaanus 5KOCUCTEM IO/ BIUSHUEM 3arps3HUTENCH.

Pazgen Ne 6. Dxosoruyeckne mpod/jemMbl, CBSI3aHHbIE ¢ XMMHYECKHM 3arpsi3HeHHEM cCpeabl.
3arpsasHenue armocgepsl. Kucnoruele noxau. [lapHukoBblii 3ddext. PaspymieHue 030HOBOro cios.
3arpsi3HeHUe NOpUpPOIHBIX BoA U MupoBoro oxeaHa. HakomeHue CTOMKHMX TMOJUIIOTAaHTOB B
MopenpoaykTax. CokpaiieHue OHOJOTHYecKOro pa3sHooOpa3Hs MOPCKHX SKOCHCTEM. 3arps3HEHHE I10YB.
[Ipobnema TpaHCTPAaHWYHBIX TEPEMELICHUN OMACHBIX OTXOJOB M 3aNpEHICHHBIX K HCIOJIb30BaHUIO
NECTULUAOB. XUMHUECKOE OpYXkHe, €ro JUKBUAALUsA. XUMHUYECKUE 3aBOAbI U IMpoOsieMbl 0€30MacHOCTH
Hacenenus. Ilpuponma pagmannoHHOroO 3arpsAsHeHus. PamuoHykinuael. Mwurpanus paguoHYKIMIOB B
skocucTemMax. JInkBuaanus aromHoro opyxus. [Ipodiaembr 6€30macHOCTH aTOMHOM 3HEPreTUKH.

Pa3znen Ne 7. MOHMTOPHHI 3arpsi3HEHUN OKPY:Kawolieil cpeabl. 3a1a4d U BUIbI SKOJIOTUUECKOTO
MOHUTOpPUHTa. POJb MOHMUTOpPUHIA B KOHTPOJIE 3arpsA3HEHUs OKpyXkaroweh cpeabl. PU3NKO-XUMHUECKUE U
XUMHUKO-aHAJTUTHYECKAE METObl OLCHKH 3arps3HEHUs OKpYy)KamoIeld cpeasl MeToasl OHOJIOTHYECKOTO
TECTUPOBAHUS U OMOMHAUKAIINK B OLIEHKE 3arpSI3HEHHS OKPY KaIOIIEH Cpebl.

Pazgen Ne 8. [IpyHOMNIBI IKOJIOTHYECKOT0 HOPMUPOBAHMSA, NPeaeTbl BO3MOKHOT0 BO3/elCTBHA
HAa OKPYKAWOINYI0 NPHPOAHYI0 cpeay. OOmas KOHLENIUS 3KoJoruyeckoro Hopmupoanus. [IpenenbHo
JONYCTUMbIE KOHIIEHTpAllMU 3arpsA3HUTENCH B NPUPOIHBIX cpefax. TeXHHYeckue cpeicTBa 3allUThI
aTMocQepsl OT 3arpsa3HeHus. TeXHUYecKre CpeiCTBa 3alUThl IPUPOIHBIX BOJ OT 3arps3HeHus. [TpuHiumnbt
0e3omacHOrO OOpamieHHss C TOKCHYHBIMH OTXOJaMH MpPOU3BOJACTBA W morpebnenus. [IpuHimmbr
6e3omacHOro oOpalleHusl ¢ NeCTULUAAMU U arpoXUMHMKaTaMu. BoccTaHOBIEHHE HapyIIEHHBIX 3KOCHCTEM.
Ouncrtka 3arps3HEHHBIX BOJ M MOYB. DKOTOKCHUKOJIOTMYECKHE acleKThl TpyJa U ObITa ueioBeka. I murueHa
MIPOU3BOJICTBEHHOM cpejibl. 3alinTa OT TOKCUKAHTOB B MPOAYKTaX MUTAaHUS U ObITOBOW XxuMuu. [IpuHIUIBI
310poBoro nutaHus. besomacHoe oOpaleHHe ¢ JeKapCTBEHHBIMHU cpencTBaMu. boprba ¢ HapkoMaHueH,
TOKCUKOMAaHHUEH U aJIKOr0JIM3MOM. 3/10pOBBIH 00pa3 )KU3HH.

4.3 JlaGopaTopHblie padoThI

Ne JIP Ne HaumenoBanue nabopatopHbix paboT Kox-so
pazaena 4acoB
1 2 Omnpenenenre CTENEHH MOBPEXKICHHUS TMCTOBON TIACTUHKH 2
TOKCHYHBIMHU BBIOPOCAMHU aBTOTPAHCIIOPTA
2 34 TokcukomeTpuieckast OreHKa OMOJOTHYeCKON aKTUBHOCTH 2
TOKCUKAHTOB
3 5 Omnpenenenue coep:kaHus HUTPUTOB U HUTPATOB B MHUIIEBBIX 2
MTPOTYKTaxX
4-5 6 BzanMmoneiicTBue O€IKOB ¢ TOKCHKAHTAMU 2
6-7 7 OrnpeneneHne XUMAYECKOTO COCTaBa CTOYHBIX BOJI 4
8 7 OmnpeneneHne XJI0pCcoAepKaIIUX COSAUHEHUN B IPOOE MOYBBI 2
Hroro: 16

4.4 TlpakTuyecKkue 3aHATHUS (CEMHHAPBHI)

No Kom-Bo
Ne 3aggTus Tema
pasjaena qacoB




No Kom-Bo

Ne 3ansaTHs Tema
paszzerna 4acoB

1 1 BBenenue B 9K0JI0rHYECKY0 TOKCUKOJIOTHIO. 4

2 2 OCHOBHBIE KJIACChl TOKCHYHBIX BEIICCTB U UX MPEBPAICHUS B 4
IKOCHCTEMAX.

3 3 Bo3zeiicTBHE TOKCHYHBIX BEIIECTB HA OPraHU3M. 6

4 4 [TonmyJsimoHHAst 3KOTOKCUKOJIOTUSL. 4

5 5 D¢ heKThl MOJUTIOTAHTOB Ha SKOCUCTEMHOM YPOBHE. 4

6 6 ['moGasibHBIC PKOJIOTUYECKHE MPOOJIEMBI, BEI3BAHHBIC XUMUYCCKUM 4
3arpsA3HEHUEM OKPYIKAIOIIEH CpEbl.

7 7 DKOJIOTHYECKU MOHUTOPUHT 3arps3HEHHSI BO3/TyXa. 4
DKOJIOTUYECKUIT MOHUTOPHUHT 3arpsi3HEHUS BOJIBIL.

8 8 DKOTOKCUKOJIOTHYECKOE HOPMHUPOBAHUE U 0OCCIICUCHHE 4
IKOJIOTHUYECKOH 0€3011acHOCTH.
Hroro: 34

4.5 KypcoBasi pa6ora (6 cemectp)

1. Onenka kayecTBa cpesibl 110 COIEPIKaHNI0 MUKPORJIEMEHTOB B I10YBaX.

2. OCOOCHHOCTH ~ PENpONYyKTHBHOH CTPYKTYpPBl pAacT€HH B  YCIOBHSIX TOKCHYECKOTO
BO3J€HCTBHUA.

3. CeMeHHas IPOAYKTUBHOCTh PACTEHUI B YCIOBUSIX XUMUYECKHU 3arPA3HEHHON CPE/Ibl.

4. DKosoro-gemMorpapuueckas CTpyKTypa pacTeHUH B YCIOBUSAX TOKCHUECKOTO BO3ACHCTBUS.

S. Hcnons30BaHKe 3KOJIOTMYECKUX KA JUIsl OLEHKU Ka4yeCTBa CPEbI.

6. buonoruyeckas MpoOIyKTUBHOCTb PACTUTEIbHBIX COOOLIECTB TEXHO- I'€HHO HapYLIEHHBIX
TEPPUTOPUH.

7. DUTOLEHO3bI TEXHOTCHHO HAPYIIEHHBIX TEPPUTOPHIA.

8. MeTamioyCTOMYNBOCTh PACTEHUM B YCIOBHUSX TEXHOT€HHOI'O CTpECca.

9. OUTOMHAMKALUSA U IPOMBIIUIEHHBIH PETHOH.

10. BausHME TOTOAHO-KIMMATAaTHYECKUX (HAaKTOPOB W YPOBHS XHMHYECKOH Harpy3kd Ha

CTPYKTYPY MOMYJISLHH.

5 YueoHo-MeTOAHMUYECKOE O0€ecIeueHue JUCIUIIIHHbBI
5.1 OcHoBHasi IuTEpaTypa

Kyiikosa, T. B. Dxomornyeckass TOKCUKOJIOTHS : Y4€OHUK U TPAKTHKYM Ul By30B [DIIEKTPOHHBIN
pecypc]./ T. B. Kyiikoa, B. C. be3enb. — Mocksa : M3narensctBo FOpaiit, 2025. — 362 c¢. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-06886-3. — Pexwum nocryna: https://urait.ru/bcode/564036

5.2 JlonoiHMTeIbHAS JIUTEPATYPa

1. CrenmanoBckux, A.C. OOmas skojorus . y4deOHuK [Dnekrponusiii pecypc]. [/ A.C.
CrenaHOBCKUX. - 2-€ U3[., A0N. U mepepad. - Mocksa : IOnutu-/ana, 2015. - 687 c. : un., cxem., Tadm. -
bubnworp. B KH. - ISBN 5-238-00854-6 : To xe - Pexum JIOCTyTa:
http://biblioclub.ru/index.php?page=book&id=118337.

2. bammpos, B. TIpombliieHHass TOKCHUKOJIOTUSA: Kype JIeKIUi [DnekTpoHHblit pecypc]. / B.
bammpoB ; OpenOyprckuii  rocygapcTBeHHBIM  yHuBepcuter. — OpeHOypr :  OpeHOyprckuit
rocy/1apCTBEHHBIN YHUBEPCHUTET, 2012. — 84 c. — Pexum JocTymna:

https://biblioclub.ru/index.php?page=book&id=259200



https://urait.ru/bcode/564036
http://biblioclub.ru/index.php?page=book&id=118337
https://biblioclub.ru/index.php?page=book&id=259200

3. bammpos, B. IlpaktTukymM 1O TPOMBIIUICHHONH TOKCHKOJIOTHH . YydeOHOe Tmocobue
[Dnekrponnslii pecypc]. / B. Bammpos, B. Beictpeix ; OpeHOYprekuii rocyJapcTBEHHbBI YHUBEPCHTET. —

Openbypr : OpenOyprckuii rocymapctBeHHblli yHHBepcuTeT, 2013. — 106 c. — Pexum nocryma:
https://biblioclub.ru/index.php?page=book&id=259199
4, I'Bo3noBckumii, B.W. [IpombinieHHas 3K0I0THS © ydeOHOE TTocoOue © B 2-X 4. [DIeKTpOHHBIN

pecypc]. / B.W. I'Boznosckmii. - Camapa : CaMapckuii rocynapCTBEHHBIH apXUTEKTYypPHO-CTPOUTEIbHBIN
yuuBepcutet, 2008. - Y. 1. [Ipupoausie u TexHorennnle cucremsl. - 270 c. - ISBN 978-5-9585-0291-2. -
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=143903

5. beikos, A.Il. MmxenepHas s3kojorus . yueOHoe mocodme [Dimekrponnsii pecypc]. [/ A.IL
brikoB. - HoBocubupck : HI'TY, 2011. - Y. 2. OcHOBBI 3K0JIOTUH Tpou3BOACTBa. - 156 ¢. - ISBN 978-5-
7782-1772-0. - Pesxum noctyna: http://biblioclub.ru/index.php?page=book&id=228952

5.3 Ilepuoguyeckue u3IaHus

DKOJIOTHS M TPOMBIIIEHHOCTh Poccun : sxypHai. - Mocksa : OOO Kansuc
310pOBbE HACEIICHUS U cpe/ia oOuTaHus : KypHal. - MockBa : ®bY3 denepanbHblil IEHTP TUTHCHBI
Y DMHJIEMUOIIOTUU

5.4 UnTepHeT-pecypchl

1 ®enepanbHOE YMO «buonornyeckue HAyKW» . — Pexum JIOCTyna:
https://bioumo.ru/links/?SECTION _1D=366

2 LenTp sxonoruyeckoi nuHopmanuu u KynsTypsl/ PyOpuka «Okonorusp» . — Pexum goctymna:
http://herzenlib.ru

3 HannonanbHeiii  WHGOpMAMOHHBIA mOpTal. — Pexum gocryma: http://eco.rian.ru,
http://www.priroda.ru

4 OKOIOTHYECKUI SHIUKJIONEINYSCKHUI CJIOBaphb. - Pexum JOCTYyTIA:
http://www.cnshb.ru/akdil/0039/default.shtm

5 Caiit Unctutyta O6uonorun BHyTpeHHuX Boa uM. M.JI. Ilamanuna Poccuiickoil akagemun
HayK. — Pexxum moctymna: https://www.ibiw.ru/

6 Caiit denepanbHOi CiTyk0bI 0 HaA30pY B chepe mMpupoaononbp3oBanus. — Pexxum mocrymna:
http://rpn.gov.ru/

7 Crenunanu3upoBanHas 06a3a JaHHBIX «DKOJOTHS: HAyKa U TEXHOJOTHW» . — Pexum mocrymna:
http://ecology.gpntb.ru/ecologydb/

8 baza pmanHBIX 1O cratuctuke okpyxaromei cpensl (OOH) . — Pexum pocryna:

https://research.un.org/ru/docs/dev/resources

5.5 IIporpammHoe obecmnedyeHue, nMpodeccCHOHAIbHBbIC 0a3bl JAHHBIX W HMHG(pOPMALHMOHHBIE
CIIPABOYHbIE CHCTEMbI COBPEMEHHbIX HH()OPMALIMOHHBIX TEXHOJIOT Uil
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Omneparmonnas cuctema Linux RED OS MUROM 7.3.1

Oducueie npunoxenus LibreOffice

Be6-npunoxkenne «YHuBepcanbpHas cuctema Tectupoanus bI Ty
SAnnexc-6paysep

b1 «Koncynbrant [Tnroc» — Pesxkum moctyma: http://www.consultant.ru/

OOl WN -

HanuonaneHast wMcciieZIoBaTe/IbCKasi KOMITbIOTEpHAas ceth Poccun. — Pexum poctyna:
https://niks.su/
7 Pecypcel  HanmumoHaJbHOrO ~ OTKPBITOIO  YHUBEPCUTETA. —  Pexum  pgocryna:
https://www.intuit.ru/search
8 denepanbHblil 00pa3zoBaTeNbHbIN opTai. — Pexxum nocryna — http://www.edu.ru
9 BoubIiast poccuiickas sHimkiIoneaus. — Pexxum gocryma: https://bigenc.ru/.

6 MaTepI/IaJ'[I:HO-TeXHI/I‘leCKOC obecrneyeHue AUCHHUIIIMHBI

YueOHble ayTUTOPUU ISl IPOBEICHUS 3aHITUN JIGKIIMOHHOTO THUIA, 3aHATUNH CEMHUHApPCKOTO THUIIA,
rPYNIOBBIX U UHAWBUAYAIBHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJISI U IMPOMEKYTOUHOW aTTECTALUU, IS
KYPCOBOT'O IIPOEKTUPOBAHUS (BBIMOIHEHHS KYPCOBBIX pab0T), MOMEIIEHHUE JIJIsl CAMOCTOATEIbHOM PaboThlI.

Y4eOHbIC ayUTOPUU YKOMILICKTOBAHBI CIICIUATH3UPOBAHHON MeOeIblo, ayJIUTOPHON JOCKOH U
TEXHUYECKUMH CPeJICTBaMU OOyueHUs (CTallMOHAPHBIM WM MEPEHOCHOW MPOEKIIMOHHBIA AKpaH, HOYTOYK
MIEPEHOCHOM, MYJIbTUMEINA -TIPOCKTOP), CIYKAIUMU JIJIsl PEACTABICHUST Y4eOHOW nH(DOpManuy OOIBIION
ayJIUTOPHH.

Jnst mpoBeAeHUS TMPAKTHYECKUX 3aHATHH HCIOJNB3YETCS CIEeNHAIM3UpPOBaHHAs JabopaTopus,
OCHAIIIEHHAsI CIEeIYIOIINM 000pyA0BaHUEM: ClIelUaIN3upoBaHHas Me0Oenb, ayIMTOpHAs T0CKa, EPEHOCHON
MPOCKTOP M TMPOEKIMOHHBIN 3KpaH, MEPEHOCHOW HOYTOYK, MHKPOCKOIIBI, MOJEIH, MAKEThl, KOMILUICKT
MOCTOSIHHBIX TpernapaToB. [lepedeHbp 00OpyaOBaHMS, HCIONB3YEMOTrO MPH MPOBEICHUHM MPAKTUYECKUX
3aHATHI, ONPENIETACTCS TEMATUKON 3aHATHUA.

Jns mpoBeneHuss 1abOpPaTOpHBIX PAOOT HCHOJB3YIOTCS CIENHUATU3UPOBAHHBIE J1a00paTOpHUU.
Crnenunanu3upoBaHHble  JIAOOPATOPUM  OCHAIICHBI ~ HEOOXOAMMBIMU  XMUMHYECKUMU  PEAKTHUBAMH,
nabopaTopHoi Mocyaol U JTabopaTopHBIM 000PYAOBAHUEM: MUKPOCKOIBI; 1a00OpaTOpHbIE HHCTPYMEHTHI U
MaTepuaibl; KOMIUIEKTHI TIOCTOSIHHBIX TPenaparoB; Koyuiekuuu. [lepeuenb 000pya0BaHUs, UCTOJIB3yEeMOTO
MIpH NPOBEICHUH JTa0OPATOPHBIX pabOT, ONMPEAETSETCS TEMAaTUKON 3aHSATHUSI.

B naGoparopusix mpemycMOTpeHa anTedyka JJis  OKa3aHWs TEepBOM TIOMOINH, CPEJCTBa
MOYKapPOTYILIEHUS.

VYuebHast ayauTopus Il TPOBEACHHUS 3aHATHN CEMHUHAPCKOTO THIA, TEKYIIEro KOHTPOJS H
MPOMEXYTOUYHON arTecTanuu (KOMIBIOTEPHBIN KJIacCc) OCHAIleHA CIEeNHaTU3UPOBAHHON MeOelnbio,
ayIUTOPHOM JIOCKOHM, TEXHUYECKHMMH CpeACTBaMU OOy4YeHHs (CTAalMOHAPHBIA TPOEKIMOHHBIM 3KpaH,
MyJIbTUMENa — MPOEKTOp, KOMIBIOTEPHAs TEXHHUKA, MOAKII0YeHHas K ceTu «HTepHeT» u obecredeHnem
JIOCTYyTIA B JIEKTPOHHYIO HHGOPMAIIMOHHO-00pa3oBarenbhyto cpexy OI'Y u ¢punmana).

VYyeOHast aynutopus IIsl KypCOBOTO MPOEKTUPOBaHUsS (BBIMOJIHEHHs] KypCOBBIX paloT) OCHaIleHa
CHEIUATU3UPOBAHHON MeOeNIbl0, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO TOJIKJIIIOUEHHUS] K CETH
«MHTepHEeT» U obecrneueHneM J0CTyIa B NEKTPOHHYI0 HH(OpMaIMOHHO-00pa3zoBaTenbHyto cpeny OI'Y u
¢bunnana.

[Tomemenue UIsI  CaMOCTOATENBHOW pPabOTHl  OCHAIIEHO CIEUUATN3UPOBAHHON  MeOenbo,
KOMITHIOTEPHOW TEXHUKOW C BO3MOKHOCTBHIO TIOKIIIOUYEHHS K ceTh «IHTepHET» M obecreueHneM J0CTyna B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa3oBaTenbhyto cpeny OI'Y u ¢unmana.
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