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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Leab OCBOGHHMS TUCHMIUIMHBL (OpMHUpOBaHME y OOYyYalOIIUMXCS CHCTEMBbl 3HaHUH 00
HKOTOKCHUKAHTAX U MX JICHCTBUH Ha KUBBIC OPTaHU3MBbI, BEIPAOOTKA MPAKTUIECKUX HABBIKOB OOHAPYKEHUS U
BBISIBIICHUS 9KOTOKCUKAHTOB B IPUPOIHBIX Cpeax.

3amaun:

— U3Y4YEHHE OCHOBHBIX KJIACCOB BEIIECTB, 3arPSI3HSIONINX PUPOIHBIE YIKOCHUCTEMBI,

— HCCIeIOBaHUE JCUCTBHS TOKCHUECKHUX BEIIECTB Ha OHMOJIOTMYECKHE CHCTEMbI OPTaHW3MEHHOTO,
MONYJISIIMOHHOTO ¥ OMOIICHOTUYECKOTO YPOBHEH;

— TIONlyYCHUWE TEOPETHUECKUX CBEACHHW O TIOCTYIUIGHWH, TpaHCcOpMaluu, U YIAICHUU
AKOTOKCHKAHTOB U3 00bEKTOB OKPYKAIOIIEH CPEJIbl;

— HWCCJICIOBAaHNE JUHAMUKH W3MEHEHWIH OHMOJOTHMYECKHX MapaMeTpoB IMOIMYJSAIUNA U COOOIIECTB B
YCJIOBHSX TOKCHKOJIOTHYECKOTO CTpecca;

— O3HAaKOMJICHUE C METOJIaMU OMOMHIUKAIIMU U OMOTECTUPOBAHUS, SKOJIOTUUECKOT0 HOPMHUPOBAHUS,
XUMHUKO-aHATUTHYECKUMU METOAaMH KOHTPOJISI COJEP>KaHUS SKOTOKCHKAHTOB B OOBEKTaX OKpPYKAroIIeH
Cpelibl.

2 MecTO JUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuriiuHa OTHOCUTCS K 00s3aTeIbHBIM TUCHHUILTUHAM (MOJYJISIM) BapuaTUBHOM 4yacTu Oyoka /J|
«ucumnnuael (MOLyIH)»

[IpepexkBusuthl aucuuiubbl: b1./].b.22 Ananumuueckas xumusi, b1.J[.5.26 Xumuueckue ocrosvl
buon0cUYECKUX NPOYeCccos

[ToctpexBuzuthl gucturuiuabl: b2.11.B.I11.3 Hayuno-uccnedosamenvckas paboma, b2.11.B.11.4
IIpeoounnomnasn npaxmuxka

3 TpeOoBaHus K pe3yibTaTaM 00y4eHHs MO JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAlIpaBieH Ha (OpMHUpPOBAHHUE CIAEAYIOLIUX PE3YIHTaTOB 00yUEHUS

[Inmanupyemslie pe3ysbTaTsl
00y4yeHHs Mo JUCLUIUINHE,

Konx n HaumeHoBaHue Kon n HauMeHoBaHMEe MHAMKATOpA
. XapaKTepU3YIOIINE ITaIbI
(bopMHpYEMBIX KOMITETEHLIUH JOCTH>KEHUS] KOMIIETEHLIUU

¢dbopmupoBaHus
KOMIIETCHIIMI

[TK*-1 Cnoco6en mnanuposats | [IK*-1-B-1 CocraBistier oOmumii miian 3HaTh:

paboTy u BEIOMpATh WCCIICIOBAHHS U JICTATbHBIC TUIAHBI - OCHOBHBIE METOJIBI cOOpa,

aJIeKBaTHBIE METO/IbI PEIIEHUS | OTENbHBIX CTAIH 00paboTKH, aHaIHU3a U

Hay4YHO-HCCIIEA0BATEIbCKUX [1K*-1-B-2 BriGupaer sxcriepuMeHTaibHble | 00001IeHUs pe3yIbTaTOB
3aJa4u B BBIOPAHHOM O0JIaCTH | M PaCYETHO-TEOPETUUECKHE METO/IbI PEIICHHS | HAYUHBIX KCIIEPUMEHTOB;

XUMHH, XHMHYSCKOH MMOCTaBJIEHHO 3aJauM NUCXOI U3 - OCHOBHBIE TTpaBUia

TEXHOJIOTHUH UJIN CMEXHBIX C HMMEIOIUXCA MaTEPUATIBHBIX U BPEMEHHBIX COCTaBJICHMS ITIJIaHA

XUMHEN HayKax pecypcoB HUCCIICTOBAHUS
YMerb:

- IPOBOJIUTH HAYYHBIE
UCCIIETIOBAHUS 110
chopMyITUPOBAaHHOM
TEMaTHKE;

- CAMOCTOSITEIIEHO
COCTaBJIATH I1JIaH




Kox n HaumenoBauue
bopMHUpPYyEMBIX KOMITETCHITHI

KOI[ W HAUMCHOBAHUC MHUKATOpPA
JOCTHIXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThl

0o0yYeHHs IO TUCIIUILIAHE,

XapaKTEPU3YIOLIUE ITAIb
dhopmMupoBaHHS
KOMIICTCHITUIN

WCCIICIOBAHMS U MOJy4aTh
HOBBIC HAYYHBIE U
MPUKIaAHBIE PE3YJIbTAThI
Baanern:

- HaBBIKAMH aHaJIn3a
OCHOBHBIX
MHPOBO33PEHUECKUX U
METOI0JIOTHISCKHUX
npo0OJjiem, B T.4.
MEKIUCLUIIIIMHAPHOTO
XapakTepa;

- TEXHOJIOTHUSIMH
IJIJAHUPOBAHUS HAYUHbBIX
HCCJICIOBAHUI.

[TK*-7 Criocoben
MCII0JIH30BaTh AHAJTUTHYECKUE
METO/IbI UCCIIEIOBAHUS B
aHaJIN3€e Pa3IUYHBIX OOBEKTOB

[TK*-7-B-1 OcymecTtBasieT moaoop
AHATUTUYCCKUX METOJIOB UCCIICIOBAHUS
00BEKTOB UCXO/S U3 TOCTYITHOTO
000py1I0BaHUS U PEAKTUBOB

[1IK*-7-B-2 OcymectBusier oT60p npod u
POOOITOATOTOBKY IO CTaHIAPTHBIM
METOIUKAM

[1K*-7-B-3 IIpoBoauT HcclieI0BaHUS
pa3IMYHbIX 00BEKTOB AaHATUTHYECKHUMHU
METOIaMHU

3HATL:
- AHAJIUTHUYCCKHUEC MECTOIbI
HUCCIIENOBAHUS OOBEKTOB C

ITOMOIIBIO JOCTYITHOTO
o0opynoBaHus u
PCaKTUBOB;

YMeTh:

- OCYLIECTBIATH  OTOOP
npo6 M MpoOONOArOTOBKY
1o CTaHJIAPTHBIM
METOIUKaM;

Baajaers:

- CIIOCOOHOCTBIO

HCIIOJIB30BaTh aHAJIMTHYCCKUEC
METOJAbI UCCIICJOBAHUA B
AHAJIN3C Pa3JINIHbIX 00BEKTOB

4 CTpyKTYpa U colepKaHue TUCHHIINHBI

4.1 CTpykTypa 1M CIHILIHHBI

OO0mias TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 4 3aueTHbIE eAMHUIEI (144 akameMUuecKux Jaca).

TpynoeMKOCTb,
Bun paboTst aKaJIeMUYECKHX YacOB
9 cemectp BCETO

Oo01mast Tpy10éMKOCTh 144 144
KonrakTHasi padora: 84,25 84,25
Jlexmum (JI) 34 34
JlaGopatopusbie padotsl (JIP) 50 50
IIpoMexyTouHas aTTecTanusl (3a4eT, SK3aMeEH) 0,25 0,25
CamocrosiTe/ibHas padoTa: 59,75 59,75
- Hanucanue peghepama;

- camono02omoeka (npopabomia u n08MopeHue JeKYyUOHHO20 Mamepuaia u
Mamepuana y4eOHUK08 u y4eOHbIX nocoOull;

- 10020MOBKA K 1aDOPAMOPHbIM 3aHAMUSIM,




TpynoemMKoCTb,
Bun pabotst aKaJeMHYECKHX 4acoB
9 cemectp BCETO

- N0020MOBKA K KOJIOKBUYMAM;
- 10020MOBKA K PYOEeHCHOMY KOHMPOII0)

Bua uToroBoro KOHTpoJIA (3aueT, Ik3aMeH, U PepeHITUPOBAHHBIH 3a4eT
3a4er)

Pa3znenbl guciuminHel, u3ydaemsie B 9 cemectpe

KonandgecTtBo yacos
Ne HanmMenoBanwue pasnenoB ay mTopHad BHEay/I.
pasjena BCETO abora
1113 | JIp pabota
1 IIpenMer 1 3aa4u SKOTOKCHUKOJIOTHHU 10 4 6
2 OcCHOBHBIE TOKCHKaHThl B IPUPOAHBIX CpeAax 38 4 24 10
(mouBe, BojIe, BO3AyX€E)
3 W cTOYHUKHN TOKCUKAHTOB 26 6 12 8
4 [ToBeneHne TOKCHMKAHTOB B MPUPOJHBIX chepax U 20 4 6 10
JKUBBIX OPTaHU3Max
5 YpoBHMU 3arpsi3HEHUS CpeJIbl TOKCUKAHTaMU 10 4 6
6 MeTtoabl KOHTPOJISL COAEpKaHUS TOKCHUKAHTOB B 24 6 8 10
MPUPOJHBIX CPEIAX U HKUBBIX OpPraHu3Max
7 [IyTn cHuXEHUS BO3JEHUCTBHS TOKCHMKAHTOB Ha 16 6 10
IPUPOJIHBIE OOBEKTHI
Hroro: 144 34 50 60
Bcero: 144 34 50 60

4.2 Conepxxanue pa3esioB IUCHUNIIHHBI

Ne paznena 1 Ilpeamer u 321241 3KOTOKCUKOJIOT UM

Oxorokcukonorus. Mcropus paszsutus. Ilpenmer m rimaBHble 3a1aud AKOTOKCHKOJOruu. CBs3b C
JPYTMMU HayKaMH: TOKCUKOJIOTHEH, TOIMYIAUOHHON 3KOJIOTHEN, JKOJIOTHYECKON XUMUEH, MOHUTOPUHIOM
OKPY’KAaIOILIEH Cpenbl, JKOJIOTMYECKOW OJKCIEPTU30M, OXPAHOM OKpYXKarolEeHd Cpeapl, aHaIuTUYECKON
xumue. OCHOBHbIE TIOHATHSA HKOTOKCUKOJIOTHU: <«3arpsi3HEHUE OKpY’Kalolleld cpeabl», MOJIIIOTAHT,
kceHoOMoTUK. KcenoOnornueckuit mpoguns cpenpl. TokcukaHt. [Ipobnema onpenenenus siaa. OCHOBHbIE
TOKCUKOMETPUYECKUE XapaKTepUCTUKHU. [IpeBpamieHuss TOKCHMYHBIX BEIIECTB B OKpYXKaloLIEH cpele.
Abuortnueckas u 6uotnyeckas Tpanchopmanus. Konuenrpanus u no3a saa. Iloporu ¢pusnosornueckoro u
TOKCUKOJIOTMUECKOro JielcTBUsA. JletanbHas KOHIEHTpanus, [03a. 30Ha OCTPOro, XPOHUYECKOTO,
crnienn(puIeckoro AeHcTBUs ToKcukaHTa. Kymynsamus Tokcukanta, ko3dduuuent kymymsauuu. TTIJIK. TTIII.
TokcuuHOCTH W omacHocTh 5A0B. Kiaccudukamus sI0B MO CTENEHW TOKCUYHOCTH M OMACHOCTH.
«Koadpdunments 3amacay.

Ne pazgesia 2 OCHOBHBIC TOKCMKAHTHI B IPHMPOIHBIX cpeax (mo4se, Bojae, BO3AyXe)

BBenenne u oOmas kinaccupukanus MOJUTIOTaHTOB. [loHsATHE »SKOTOKCHKaHTa. McTouHUKH
noctymiaeHus. [nobanbHble W JIOKaJbHBIE TOKCUKAHTBI. TOKCHKaHTHI B arMocdepe (Bo3aylliHas cpena).
Crneuuncduka cpensl. ['a3o00pazHble NPHOPUTETHBIE 3arpsi3HUTENU. B3BemieHHble YacTUIbL.  O30H.
Tokcukantel B rTuapochepe (BoaHas cpena). Crnemuduka cpeapl. Hedthb U HedTEenpoayKTHI.
CuHreTnyeckre MOBepXHOCTHO-akTuBHble  BemecTB  (CIIAB). Ilectumuasl W arpOXMMHUKATHI.
Crnenuduueckue MNOTIOTaHTbl. TOKCHKaHTBI B juTocdepe (mouBeHHass cpena). Cnemuduxa cpenbl.
Tsoxkensle metamibl. Kucnble W mienoyHble KOMIOHEHTHI. [IpombllieHHbIE OTXOAbl. MexcpenoBbie
nepexo/ibl. KpyroBopoT TOKCHKaHTOB.

Ne paznena 3 UCTOYHHKH TOKCHKAHTOB



Beenenue n oOuias knaccupukanys MICTOUHUKOB. [IoHATHE NCTOYHHMKA SKOTOKCUKAHTOB (€CTECTBEH-
HBIE ¥ aHTponorenHsie). [IpocTpancTBenHas knaccudukays. BpeMeHHOH pexum.

EcrecTBeHHbIE (MPUPOJHBIE) UCTOUHUKN TOKCHKAHTOB (ByikaHumdeckas akTUBHOCTb, ['eoxumude-
CKH€ ITPOBUHILINY, BHOr€HHbIE UCTOYHUKN ). AHTPOIIOI€HHbIE UCTOYHUKU: [IpOMBIIITIEHHOCTS U DHEpreTHKa.
YepHas u 11BETHas MeTAJUTyprusi. XuMudeckas U HeprexuMudeckas IpoMbIIUIEHHOCTh. [ OpHOA00BIBatOIIAs
MPOMBIIIICHHOCTh. TpancnopT u Cenbckoe xo3s1iicTBO. KoMMyHanbHO-OBITOBON cekTop W Boennas nmes-
TEJIbHOCTb.

Ne paznena 4 [loBengeHue TOKCHKAHTOB B IPUPOJAHBIX cepax v KUBbIX OPraHU3Max

DKOKHWHETHUKA U TOKCUKOKUHETHKA. DaKTOPHI, ONMpeaessolIre noBeAeHue TokcukanTa. [loBenenue
TOKCHUKAHTOB B abuotudeckux chepax (Dkokuneruka). [Ipoueccsl Murpanuu u nepepacnpeaenesus. Ilpo-
IIeCChl abMoTHYeCcKoi TpaHcopmaruu. [lepexon TOKCUKAaHTOB U3 cpeabl B OnoTy. bruogoctymHocts. TIpo-
ueccsl HakoruieHus (buokonuentpupoBanue, buoakkymymsinus, buomarnuduxanus (OumoyBennueHue).
Cynpba TokcukanToB BHyTpHu opranu3Ma (Tokcukokuneruka). [Tytu nocrymienus. Pactipenenenue u aero-
HUpoBaHue. buorpanchopmanms (MeTabonr3M KCEHOOMOTHUKOB). DKCKpelus (BBIBEICHHUE).

Ne pazgena S YpoBHU 3arpsi3HeHHsI cpebl TOKCHKAHTAMU

[Tonsatue o0 ypoBHsIX U MacmTabax 3arps3HeHus. TepmuHomnorus: «Hopmay, «3arps3uenne», «Kpu-
TUYECKUH YpOBeHb», «IKosorndyeckoe Oencteue». Kiaccudukauus 3arpssHeHUN MO MPOCTPAHCTBEHHOMY
MacmTaly (JIOKaJIbHBIA YPOBEHb, PErHOHAILHBIN YPOBEHD, III00aTbHBIN ypoBeHb). DOHOBOE 3arps3HEHUE U
Touka oTrcuera. EcrecTBeHHbIN (pupoHblit) GoH. I'mobansHblil (OHOBBINH ypoBeHb. Kputepuu antpomno-
reHHoro Bkjiajaa. HopmarusHusie ypoBHu 3arpsasHenus (I'mruennueckuii nogxon). Cucrema K (Ilpenens-
HO JIONyCTUMBIX KoHueHTpauuil). Kputepun B3 u DB3 (Bbicokoro u DKcTpeMallbHO BBICOKOIO 3arpsi3He-
HUS). DKOJOTUUYECKHE YPOBHH 3arpsisHeHUs (DKOCcHCTeMHbIN noaxo/). KoHuenus KpuTH4ecKux Harpy3okK.
30HUpPOBaHME TEPPUTOPHM IO CTENEHH SKOJIOrHYeckoro HeoOsaronoiyuus. MHTerpanbHble mokasarenu
ypoBHei 3arps3HeHus. KomruiekcHbie wHIEKCH: Ammocgepa: U3A (MHaekc 3arps3HeHus: arMocgepsl).
Tuopocghepa: N3B (Mupnexc 3arpsznenus Boxa), YKM3B (VnenbHblli KOMOWHATOPHBIM UHAEKC 3arpsi3HEHUS
BON). JIlumocgepa: CyMMapHBbIil OKa3aTelb 3arpsi3HEHUS TTOYB TSHKEJIBIMU METaJJIAMH.

Ne pazgesia 6 MeToabl KOHTPOJISI COAEPKAHUS TOKCHKAHTOB B NPMPOIHBIX cpeaax

Cucrema 3KOJI0TMYECKOTO0 KOHTPOJISI M aHAJIMTUYECKOro MOHMTOpUHTra. Llean koHTponsa. CtpykTypa
aHanuTudyeckoro KoHTpousa. Knaccuduxanus Mero1oB. PU3NKO-XUMUYECKHE (MHCTPYMEHTAJIbHbIE) METOIbI
aHanu3a. XpomaTtorpapuueckue, CoeKTpaibHble, CHEKTPOMETPUUYECKHE U DIEKTPOXUMUUECKUE METOIBI.

Cranus npobooTdbopa u MpoOOMOATOTOBKM Kak KpuTuyeckuil stam. [lpaBmma otbopa penpeseHTa-
TUBHBIX P00 (BOJBI, BO3yXa, MOYBBI, OMoMaTepuana). MeTo/ibl KOHIIEHTPUPOBAHUS U KCTPAKI[UH TOKCH-
KaHTOB: TBepAo(daszHas skcrpakuus (TDI), KUIAKOCTHO-KUIAKOCTHAS SKCTPAKIIMSI, MUKPOBOJIHOBOE pa3io-
eHue noys. OmuoKy Ha 3Tarne NpoOONOATrOTOBKY U UX BIMSHHUE HA KOHEUHBIN pe3yJsbTart.

buonornueckue meroasl KoHTposi. buorectupoBanue (J1abOpaTOpPHBIM METOM): OMpPEACIICHUE TOK-
CHUYHOCTH CpeJl C MOMOIIIBIO CTaHJIAPTHBIX TeCT-00beKTOB (AadHuU, HH(PY30pHH, JIFOMUHECIICHTHBIE OaKTe-
pHUH, Kpecc-cajar); IPEeUMYIIEeCTBO: OLEHKA uHmezpalbHoti TOKCHYHOCTH CMECH BELIECTB 0€3 HEOOXO0AMMO-
CTU UACHTU(GUIMPOBATH KKl KOMIIOHEHT. bronHAKKanus (1MoJeBOM METOM): OLIEHKA COCTOSIHUS CPeJibl
[0 HAJTMYUIO, OOUJTUIO WM MOBEACHUIO OPraHU3MOB-UHAMKATOPOB B €CTECTBEHHOW cpelie (JINXEHOMHINKa-
U BO3]lyXa, MHAeKc Maiiepa /J1sl OLEHKH YHUCTOTHI BOJOEMOB). bruoMapkepsbl: HCIIOb30BaHNE OMOXUMUYE-
CKUX U (PU3MOJIOTUYECKUX OTBETOB OPraHU3MOB (HAaIpHUMep, MHIMOMPOBAHUE AllETUIIXOJIMHACTEPA3bI MECTHU-
IUJAaMH, HUHIYKIHS METANIOTHOHEUHOB TSKENIBIMU METAJIAMH).

CpaBHUTENBHBIN aHANU3 U UHTErpalus MeTo10B. [[ockl 1 MUHYCBI XUMUYECKOTO aHaIu3a (TOYHbIH,
HO JIOPOTOi; HE YUUTHIBAET CHHEPTU3M) U OMOJIOTHYEeCKOro aHaau3a (ObICTphIi, HHTErpaIbHbIH, HO HE Ha3bI-
BaeT KOHKpeTHOE BellecTBO). KoHuenius conps>keHHOTro (XUMUKO-OMOIOIrHYECKOr0) MOHUTOPUHTA.

Ne pazpena 7 IlyTu CHU:KeHHs BO3/1eliCTBHSI TOKCHKAHTOB HA NIPHPOIHbIE 00bEeKThI

Crpaterus 3amuThl OKpysKarouieil cpeasl. Mepapxusi moaxoA0B K CHHKEHUIO 3KOTOKCHKOJIOTHYE-
CKOI Harpy3ku (mpeaoTBpalieHue o0pa3oBaHMsI TOKCUKAHTOB (CaMblil 2 QEeKTUBHBIN MyTh), MUHUMHU3ALUs
BBIIEJICHUS U JIOKAIU3aLMsI B UICTOYHUKE, OUMCTKA OTXOIALINX Ia30B, CTOUYHBIX BOJ U PEKYJIbTHUBALUSA TIOYB).

Konnenmus Hammydmmx goctynHsix TexHonoruit (HJT) kak ocHOBa COBpEMEHHON 3KOJIOTMYECKOi
MOJINTUKU. TEXHOJIOIMYeCKHEe M MH)KEHEPHBIE METOJbl IPENOTBPALICHMS 3arpsA3HEHUs. 3e€JeHas XUMHUS



(Green Chemistry): pa3paboTka 3KOJIOTHYECKH 0€30TaCHBIX XMMHUYECKUX MPOIECCOB M MPOAYKTOB. 3aMeHA
OTIaCHBIX PACTBOPUTENEH U PEareHTOB HA HETOKCHYHBIC aHAJIOTH.

MogepHu3zanusi OpoU3BOJCTB: BHEAPEHHME 3aMKHYTBIX LHUKJIOB BOAOCHAOXKEHUs (HyJeBod cOpoc
CTOYHBIX BOJ), IEPEXO/ HAa aJbTEPHATHBHBIE BUBI TOIJIUBA (BOJOpOAHas »HepreTuka, BUD) u cbipbs, 3a-
MEHA CTOMKHUX MECTUIMJIOB B CEIbCKOM XO3sICTBE HA OMOJIOIMYECKHE METO/IbI 3alllUThl PACTEHUN (IHTOMO-
¢aru, Ouonpenaparsr).

Mertonbl ounctku 3muccuil B uctounuke (Jlokamuzanus). CHukeHHe BO3aeicTBUA Ha atMocdepy:
MEXaHUYECKasi OUMCTKA: IIUKJIOHBI, TKaHEBbIe (PMIBTPHI (yJIaBIMBaHUE MbLUTH U yacTul PM2.5/PM10, Ha ko-
TOPBIX aJICOPOMPOBAHBI TSHKEIIBIE METAJUIbI). XUMUUYECKast M (PU3UKO-XUMHUUYECKasi OYUCTKA: CKpyOOephl, ab-
copOepsbl, KatamuTuyeckoe goxuranue (Hehtpanmusanus (SO x, NO_X), AMOKCHMHOB U JIETy4UX OpraHuye-
CKUX coeAnHeHuil). CHIKeHNe BO3AEHCTBUS Ha ruapocdepy: MexaHMuecKue U GU3NKO-XUMUUYECKHE METO-
Ibl: OTCTaWBaHue, (uioTanus, Koaryssinus (ynaneHue HedTenpoayKTOB, B3Beceil). XUMHUYECKUE METOMbI:
HelTpann3anus KUCJIBIX/IIEI0YHbIX CTOKOB, OKHCICHHE (O30HUPOBAHME, XJIOPUPOBAHHUE) CTONKOW OpraHu-
KM; OMOJIOTHYECKasi OYMCTKA: adPOTCHKH, METAHTEHKHU (pa3oKEeHHE OPraHUYeCKUX SKOTOKCHKAHTOB C IO-
MOIIIBIO0 aKTUBHOTO WJIa U OaKTepUid).

MeToapl caHalluu U PeKyIbTUBALMY 3arpsisHeHHBIX cpen (In-situ u Ex-situ). PexynbruBarus 3arpss-
HEHHBIX MOYB: (DuU3UKO-XuMUUecKue Memoobl: TPOMbIBKA 1OYB, TepMUUYECKas AecopOuus, BUTpUUKALUSA
(OCTEKI0BBIBAaHUE PAJAMALIMOHHBIX OTX0A0B). buopemeduayus: ncnonp3oBaHue aOOPUT€HHON WM cHelUa-
JTU3MPOBAHHON MUKPOQIOPHI Al JECTPYKLUUU YriaeBoIopoaoB (HedTH); bumopemedouayus: NpUMEHEHNE
pacTeHuil 1 OYMCTKU cpell. Pumoskempakyusi — HAKOIICHUE TSKEJIbIX METaVIOB B HA/JA3€MHOW 4acTH
pacTeHuil ¢ MOCIeqyIOIUM CKallMBaHUeM U cxuranueM. Oumocmabunuszayus — nepeBo]i TOKCUKAaHTOB B
MaJIOTIOABIDKHYIO, Oe30macHy0 (opMy B KOPHEBOH 30HE. BoccTaHOBIEHNE BOJHBIX OOBEKTOB: aj’pamus BO-
JI0€MOB, U3BECTKOBAHUE 3aKUCJIEHHBIX 03€p, COPOLIMOHHAs OUUCTKA JIOHHBIX OTJIOKEHUH.

AJIMUHUCTPAaTHUBHO-YIIPABICHUECKHUE W TIPABOBBIE WHCTPYMEHTHI. DKOJOTHMYECKOE HOPMUPOBAHUE:
YCTaHOBJICHHME )KECTKUX KBOT Ha BbIOpockl/copocs! (I1JIB, HIAC) u nMuMHUTOB Ha pa3MelieHne 0TX010B. DKO-
HOMHYECKHE MEXaHU3MBI: CHcTeMa ITpadoB 32 CBEPXHOPMATUBHOE 3arpsi3HEHHE, HAJIIOTOBBIE JIBIOTHI IS
HPEINPUATHHA, BHEAPSAIOUIMX YKOTEXHOJIOTUU. MexayHapogHble cornameHus: CTOKIoIbMCKas KOHBEHIIHS O
CTOMKMX OPraHNYECKHX 3arpsi3sHUTENSIX, MUHaAMaTCKass KOHBEHIIHUS IO PTYTH.

4.3 JIaGopaTtopHbIe padoThI

Ne JIP Ne HaumenoBanue n1abopatopHbIx paboT Kos-50
paznena 4acoB
1 2 AnHanmu3 TKENBIX METauIoB B OMoMarepuase: 3KOTOKCHKOJIOrMyecKast 12
OLICHKA
2 2 OmnpeneneHue JEeTyuyuxX HSKOTOKCHKAHTOB Ta30XpoMarorpaduyeckum 12
METOJIOM C HM30JIMPOBAHUEM JMCTUILISLUEH
3 3 OmnpeneneHre HEOPraHUYECKMX SKOTOKCHKAHTOB (HUTPHUTBI, HHUTPATHI, 6
KHMCJIOTBI, HIENI0YM) METOAOM BOJHOM 3KCTpakUuu
4 3 Onpenenenne (bapMareBTHYECKIX JKOTOKCHKaHTOB METO0M 6
TOHKOCJIOMHOM XpoMarorpaduu mocjae SKCTPAKIMUA U COpPOIHU
5 4 AHanu3  pacnpocTpaHeHuss U TpaHchopMalMM  TECTHLHIOB B 6
9KOCHCTEMaX.
6 6 DKCTpaklIMOHHOE ¥ COpPOIMOHHOE W30JIMPOBAHUE TMECTUIUIOB U3 6
Pa3IMYHbIX 00BEKTOB MCCIIEIOBAHUS
7 6 OKOTOKCUKOJIOTUUECKUN  KOHTPOJIb ~ COJEp)KaHUs  3arpsi3HAIOLINX 2
BELIECTB, HE TPEOYIONINX CIENHUATIbHBIX METO/I0B U30JsAUHU. BrisBieHue
HKOTOKCHUKAHTOB 0€3 MPUMEHEHHsI CII0KHbBIX METO/I0B M30JIMPOBAHUS
Hroro: 50




5 YueOHO-MeTOANMYECKOE 00ecIIeueHHne TUCIHILTHHDI
5.1 OcHoBHas 1uTEpaTypa

1. bammmpos, B. JI. [IpakTukyM 1o IpOMBIIIUICHHON TOKCUKOJIOTHH [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue JUIsl CTYJEHTOB OOYYarOUIMXCs MO0 MpOorpaMMaM BBICIIETO MPO(hecCHOHAIBHOTr0 00pa30BaHUs 10
HarpasieHuto noarororku 280700.68 Texnochepnas 6e3onacHocts / B. [[. bammpos, B. B. beicTpsix; M-
BO oOpa3oBanus u Hayku Poc. @eneparnuu, denep. roc. 010pKeT. 00pa3oBaT. YUPEKACHHUE BBICIIL. MPOd. 00-
pazoBanus "OpeHOypr. roc. yH-T". - DneKTpoH. TekcToBble aaH. (1 ¢ain: 0.67 M6). - Opendypr : OI'Y,
2013. - 106 c. - 3arn. c¢ Tur. dKpaHa. - Adobe Acrobat Reader 6.0. - Pexum mocryna:
http://artlib.osu.ru/web/books/metod_all/4026_20140109.pdf

2. TapacoBa, T. ®. TeXHOT€HHBIE CUCTEMBI U YKOJIOTHUECKUN PHUCK [DIEKTPOHHBIN pecypc] : yued-
HOe rocoOue s o0yyaroluxcs Mo 00pa3oBaTeIbHbIM MIPOrpaMMaM BBICIIErO 0Opa30BaHMs 110 HaIpaBiie-
Huto noAarotoBku 04.03.01 Xumus u no cneunansuoctu 04.05.01 dynnamenTanbHas U IpUKIa HAs XUMHUS /
T. ®. Tapacora, E. B. CanbankoBa; M-Bo Hayku u BhIcil. oOpazoBanus Poc. ®denepanuu, denep. roc.
OroKeT. 00pazoBar. yupexkaeHue Beicil. oopazoBanus "OpenOypr. roc. yH-1". - OpenoOypr : OI'Y, 2024. -
ISBN 978-5-7410-3294-7. - 117 c.

Pexxum noctyma: http://artlib.osu.ru/web/books/metod all/208219 20240624.pdf

3. TapacoBa, T. @. Dkonoru4eckii MOHUTOPUHT [DIEKTPOHHBINH pecypc] : yueOHOoe mocodue s
o0yyaromuxcs 1mo 00pa30BaTeNbHBIM MPOTPaMMaM BBICHIETO O0Opa30BaHMS 1O HAIPABICHUSM IOJTOTOBKH
05.03.06 Dxonorus u npupozgomnons3oanue, 20.03.01 Texnocdepnas 6e3omacHocTs, 05.04.06 Dxonorus u
npupojomnons3zoBanue, 20.04.01 Texnocdepnas 6ezonacnocts / T. @. TapacoBa; M-Bo HayKH U BBICHI. 00-
pazoBanusi Poc. ®enepanuu, denep. roc. 6r0keT. 00pa3oBar. yupexaeHue Bbicil. oOpa3oBanus "OpeH-
Oypr. roc. yH-T". - DneKTpoH. TekcToBble fAaH. (1 ¢air: 1.02 M6). - Openbypr : OI'Y, 2022. - 136 c. -. - Pe-
®UM Joctyna: http://artlib.osu.ru/web/books/metod _all/172020_ 20220627 - ISBN 978-5-7410-2835-3.

5.2 lonoiHuTeIbHAS JIUTEPATypa

1. TapacoBa, T.®d. TeXHOT€HHbBIE CUCTEMBI U YKOJIOTUYECKUH PUCK [DNEKTPOHHBIN pecypc] : METoIu-
YeCcKUe yKa3aHus i1 00ydarolluxcsl o 00pa3oBaTeIbHOM IporpaMMe BhICIIEro o0Opa3oBaHMs IO HaIlpas-
nerusm nojarotosku 04.03.01 Xumus, 20.03.01 Texnocdepnas 6ezomacHocts / coct.: T. @. Tapacosa, E. B.
CanpHukoBa; M-Bo HayKu U BbIcHI. 0Opa3oBaHusi Poc. ®enepanuu, @enep. roc. 610 KeT. 00pazoBar. yupe-
&KJeHue BbIcII. oOpa3oBaHus "OpeHOypr. roc. yH-T", Kad. xumun. - DnekTpoH. TekcToBble naH. (1 ¢aiin:
0.42 MO). - OpenbOypr : OI'Y, 2022. - 43 c. - 3arn. ¢ Tut. 5kpana. - Adobe Acrobat Reader 6.0. - Pexxum n0-
ctyna: http://artlib.osu.ru/web/books/metod_all/166957 20220609.pdf

2. Tapunkas, M. FO. MoHUTOpUHT MOYB [ DIEKTPOHHBIN pecypc] : MPaKTHUKYM ISl 00y4JaroIIUXCs 110
o0pa3oBaTeNbHBIM IIPOrpaMMaM BBICHIET0 00pa3oBaHUs MO HampaBieHUusM noarotoBku 05.03.06 Dxomorus
u npupopomnons3zoBanue, 20.03.01 Texnochepnas 6e3onacHocts u 20.04.01 Texnochepras 6e30macHOCTH /
M. 10O. Tapunxkas, A. A. Hlaiixyraunosa, T. @. TapacoBa; M-Bo oOpa3oBanusi u Hayku Poc. @enepanum,
®denep. roc. OrOMKET. 00pa3oBaT. yupexiaeHue Bbicil. oOpazoBanus "OpeHOypr. roc. yH-T". - DIEKTpPOH.
tekcToBble gaH. (1 gaitn: 1.27 M6). - OpenOypr : OI'Y, 2017. - 138 c. - 3aru. ¢ TUT. 3kpana. -Adobe Acrobat
Reader 6.0 - ISBN 978-5-7410-1805-7. - Ne roc. peructpamuu 0321900034. Pexum npoctymna:
http://artlib.osu.ru/web/books/metod_all/47330 20170704.pdf

3. TapacoBa, T.®. MonuTOpUHT aTMOC(EPHOTO BO3AyXa U TOYBEHHOTO TOKPOBA: METOAMYECKHUE
ykazaHus K jaboparopHomy npaktukymy /T.®D. Tapacosa, JL.I'. I'onuap, I'.B. 3untoxus. - OpenOypr: 13a-
Bo OI'Y, 2003.- 58 c.

4. Toxcuxomnoruueckas xumus [Tekcr] : yue6. mocobue 1 By3oB / E. B. CanpHukosa [u ap.]; M-Bo
oOpazoBanus u Hayku Poc. deneparnuu, denep. roc. OromKkeT. 00pa3oBar. yupekaeHne BeIcL. mpod. oopa-
3oBaHus "OpenOypr. roc. yu-1". - OpenOypr : Yuusepcurert, 2012. - 229 c. : wi. - bubauorp.: c. 212- 216. -
[pun.: c. 217-228. - ISBN 978-5-4417-0100-6.

5. PexoBckas, E. O. Meronabl JMarHOCTUPOBAHUS TOKCHYECKUX (P (EKTOB B MPUPOAHBIX cpenax :
yueOHoe nocobue : [16+] / E. O. Pexosckas, U. FO. Harnbuna ; OMckuii rocy1apcTBEHHbINH TEXHUYECKHUIT
yHuBepcuteT. — OMck : OMckuii rocyapcTBeHHbI TexHuueckuid yausepcutet (OmMI'TY), 2020. — 156 c.—
Pexxum nocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=682333 (mara obOpa-
menwnst: 27.04.2026). — bubnworp. B k. — ISBN 978-5-8149-3038-5.

8


http://artlib.osu.ru/web/books/metod_all/4026_20140109.pdf
http://artlib.osu.ru/web/books/metod_all/208219_20240624.pdf
http://artlib.osu.ru/web/books/metod_all/172020_20220627%20-%20ISBN%20978-5-7410-2835-3
http://artlib.osu.ru/web/books/metod_all/166957_20220609.pdf
http://artlib.osu.ru/web/books/metod_all/47330_20170704.pdf

6. Haru6una, U. 0. Onenka, KOHTPOIb U MPOTHO3UPOBAHUE MU3MEHEHUM COCTOSTHUS OKPY Karomiei
cpensl : yuebHoe nocobue : [16+] / W. FO. Harubuna, E. O. PexoBckast ; OMckHii rocy1apcTBEHHBIN TEXHHU-
yeckuid yHuBepcuteT. — Omck : OMCKHA rocynapcTBeHHbIN TexHudeckuil yHuBepcuteT (OMI'TY), 2020. —
148 c. — Pexum nocryna: no noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=682317 (na-
Ta oopamenus: 27.04.2026). — bubnuorp. B kH. — ISBN 978-5-8149-3072-9.

5.3 llepuoauyeckue U3aHUA

1 DOkousorus : xxypHal. - Mocksa : Akaaemusaatientp "Hayka" PAH.
2 Dxosorus U NpoMsllUIeHHOCTh Poccuu : xxypHai. - Mocksa : ArentctBo "Pocrieuars”.
3 DkoJiorus Npou3BOACTBA : )KypHal. - MockBa : AreHtctBo "Pocnedars".

5.4 UnTepHeT-pecypchl

1 http://elementy.ru/news?theme=1549629 - HoBoctn Hayku Ha «DJIeMEHTax»: Onojorus, Hpusuka,
XUMUSI, ACTPOHOMUSI M IPYTHE ECTCCTBCHHBIC HAYKH

2 http://www.cepl.rssi.ru/ - LleHTp mo mpoGiemamM SKOJIOTUH U TPOAYKTUBHOCTH JIECOB

3 DnexTpoHHO-OMOMMOTEeUHast cucreMa http://www.biblioclub.ru - caiit 9bC «YHuBepcuterckas
ouobanoreka onliney;

4 Y4eOHHKU, CIPABOYHUKH, METOJUKH, )KYPHAJIBI 110 AaHATTUTHYECKON XUMUU: www.anchem.ru/

5.5 IlporpammHoe obOecnedeHue, npodeccHoHaJbHbIe 0a3bl JAHHBIX M HH(OPMALMOHHBbIE
CIIPABOYHbIE CUCTEMBbI

1. INaker oducubix npunoxenuii LibreOffice

2. IlporpamMMHas cucTema JUIsi OpraHn3aluy BHIEO-KOHpepeHI-cBs3u Webinar.ru

3. TAPAHT Ilnardopma F1 [DnekrponHslit pecypc]: cipaBouHO-IpaBoBas cucreMa. / PazpaboTunk
OOO HIIIT «I"’APAHT-CepBucy», 119992, Mocksa, BopoObes! ropst, MI'Y, [1990-2023]. — Pexxum nocry-
na B cetu OI'Y mist ycranoBku cucteMsl: \\fileserver1\GarantClient\garant.exe

4. Kouncynpraatllintoc [DaeKTpOHHBIN pecypc]: 2JIEKTPOHHOE NMEPHUOIUYECKOE U3aHUE CIIPaBOYHAS
npasoBas cucrema. / Pazpaborunk 3A0 «Koncynbrant [Tmocy, [1992-2023]. — PexxuMm nocTtymna K cucreme
B cety OI'Y nns ycranoBku cuctemsl: \fileserver I\lCONSULT\cons.exe

5. http://edu.garant.ru/garant/study/ - Uurepuer-Bepcuss TAPAHT-O6pa3oBanue, Cucrema TAPAHT
JUIS CTYJIEHTOB, aCIIMPAHTOB U MperoiaBaTesiei

6. ABTOMaTH3MpOBaHHAs  MHTEpAaKTUBHasg  cuctema  cereBoro  tecrupoBanus -  AWCCT
(3apeructpupoana B POCIIATEHT, CBuuerenscTBO 0 rocylapCTBEHHOW PErucTpanyy nporpammbl JUIs
OBM Ne2011610456, npaBoobnagarens — OpeHOYyprckuil rocy1apcTBEHHBIN YHUBEPCUTET), PEXKUM J0CTyIa
- http://aist.osu.ru.

7. ANCHEM.RU [Dnektponnbiii pecypc] : Y4eOHHMKH, CIPABOYHHUKH, METOIMKH, KYPHAILI IO
AHATUTHYECKON XuMun. — Pexum goctyna :www.anchem.ru/

6 MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUNINHBI

VY4eOHble ayIUTOpUU JJIsl MPOBENEHUS 3aHATUN JEKIMOHHOTO THUIA, CEMHUHAPCKOrO THIIA, IS
IIPOBEJIEHUS TPYNIOBBIX M WHAMBUAYAIbHBIX KOHCYJbTAlMi, TEKYLIETO KOHTPOJS U IPOMEKYTOUHOU
aTTecTaluu.

AyIuTOpHM OCHAIIEHBl KOMIUIEKTAMH YUYEHHUUECKOH MeOenH, TEXHUUECKUMH CPEeICTBAMU O0yUYECHHS
(MyIbTUMEIUUHBIM TPOEKTOp C HOYTOYKOM), CIyXallMMU AJis TpeicTaBieHus y4deOHON wuHbopManuu
OO0JBIION ayJUTOPUH.

Jlns mpoBenieHus 1a00paTOPHBIX 3aHATUHN, TPYNIOBBIX U HHIUBUIYAIbHBIX KOHCYIbTALUN, TEKYIIETO
KOHTPOJISL ¥ TPOMEXXYTOYHOM aTTeCTallK UCHOIb3YIOTCS CHeUaTN3UPOBAHHBIE 1a00OPaTOPUH, OCHAIIICHHbIE
000pyI0BaHUEM, XUMUYECKOHN TTOCY/I0N M peaKTHBAMHU.


http://elementy.ru/news?theme=1549629
http://www.cepl.rssi.ru/
http://www.anchem.ru/
file://///fileserver1/!CONSULT/cons.exe
http://edu.garant.ru/garant/study/
http://aist.osu.ru/
http://www.anchem.ru/

[Tpuboper u obGopynoanue: koHaykToMeTp «Mymstutect KCII-1», xpomarorpad «Kpucrammy,
neHtpudyra, Bechl aHanutudeckue, pH merp, Gporokonmopumerp, cucreMa KamuuIIpHOTO 3JeKTpodopesa
«Karmens -105», momsiporpad I1I-1, duroopar, Spectroskan.

[ToMemienue 1jst cCaMOCTOSITENIBHON pabOThl 00yYarOMIMXCS OCHAIICHBI KOMITBIOTEPHOW TEXHUKOM,
MoAKIIOUeHHON K cetu "MHTepHeTr", W oOecmedeHHeM J0CTyla B SJICKTPOHHYHO HMH(POPMAIMOHHO-
obpazoBarenbuyio cpeay OI'Y.
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