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1 | Pa3gen 8 YuebHo- B cootBetcTBUu ¢ TpeboBanusamu @T'OC | 30.09.2019r.
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1 He.]'ll/l OCBOCHMA TUCHMIIJIMHBI

LenstMu OCBOEHUS TUCHMILIMHBI «DKOJIOTUS» SBISICTCS (DOPMHUPOBAHUE HOBOTO MHPOBO33PCHUS,
AKOJIOTHYECKOM ATHKH, KaK 0053aTEIBHOTO YCJIOBHS YCTOHYMBOTO PAa3BUTHS, MOJYYCHUE HEOOXOIMMBIX
0a30BBIX TOHATHHA IS CO3MAaHWS TIPEACTaBIICHHA O Ouocdepe, MECTE B HEHW dUeIOBEKa, O MpolOiieMax,
CBSI3aHHBIX C B3aUMOJICHCTBHEM OOIIECTBA W TMPHUPOJBI, a TAKKE BOCIHWTAHHE Y CTYJCHTOB YMCHUS
OIICHUBATh PE3yJIbTaThl YCJIOBCUSCKOM ACSITEIHLHOCTH C MO3UIMH COXPAHCHUS NPUPOIHON U KYJIbTYPHOM
CpeIbl, CIIOCOOHOCTH HAIPABIIATH CBOIO MPO(EeCCHOHATBHYIO NIEATENbHOCT Ha cOXpaHeHne onocheps! Kak
CpeIbl OOUTaHUS YeITOBEKa.

2 MecTo gucuuminHbl B cTpykTrype OOII moaroroBku 0akajgaspa

HucuunnnHa «3JKOJIOTHS» BXOOUT B 0a30ByI0 4acTh Onoka | oOpa3zoBaTenbHON MPOrpamMMEI
(b1.b.12).

JAns w3ydeHusT NUCHUIUIMHBI HEOOXOAWMBI 3HaHWS (YMEHHS, HaBBIKH), C(HOPMHpPOBaHHBIE B
pesynbraTe m3ydeHus muciuruinH «Dmsukay, «Xumus», «Marematnkay, «buomorusy, «['eorpadusn»,
«[Ipuponosenenue», «MabDopmaTukay.

3HaHus (YMEHHS, HABBIKH ), [IOJIyYCHHbIC IPY U3YYECHUHN JAaHHOW AUCLUILINHBL, OyayT HEOOXOIUMBI
JUIs1 UTOTOBOM FOCYAAPCTBEHHOM aTTECTALIUH.

3 Kommnerennuu oOy4armerocs, ¢gopmMupyemble B pe3yibTaTe OCBOCHUS] TMCHUILUIUHBI U
IUIAHUpYeMble pe3yJbTaThl 00y4eHMsI

B pesynpraTe OoCBOGHUS NUCHUIUIMHBI (MOAYIsl) «JKOJNOTHs» OOydaroluiics NOJDKEH 00NanaTh
CJICAYIOIIMMH KOMIIETECHIUAMHU:

CTpyKTypHBIi
DJIEMEHT YPpOBEHb OCBOCHHSI KOMIIETEHIIMA

KOMIICTCHIINH

OIIK-5: cnmoco0HOCTBI0 NMPUMEHATh B NPAKTHYECKON AesITeIbHOCTH NPHHOMIIBLI PaliOHAJIBLHOIO
HCI0/1b30BAHMS MPHPOIHBIX PECYPCOB U 3aLIMThI OKPYsKaloLIeil cpeibl

3HaTh OCHOBOIIOJIATAIONINE 3aKOHBI TPHUPOJbI: MPUHIUIBI OpPraHW3allMd U Pa3BUTHUS
ouocheppl, €€ CTPYKTypy, MNPHUHIMIIBI OpraHU3alliy, pPa3BUTHS, YCTOHUHUBOCTH,
CTPYKTYpYy OHOTEOLIEHO30R.

3aKOHBI B3aUMOJICHCTBHS KUBBIX OPTaHU3MOB M UX COOOIIECTB CO Cpeion
00UTaHUS; IPUHIIUITBI PAITHOHAIBHOTO MPUPOIOIIOIL30BAHMS U TIEPCIIEKTUBEI CO3aHUS
SKOJIOTHYECKH O€30IMaCHBIX TEXHOJIOTHI.

CoBpeMeHHBIE TTPOTPaMMBI U MIPOEKTHI SKOJIOTHIECKOTO MOHUTOPHHTA CPEIBI
oOHnTaHu.

Vmerb I'pamMoTHO BecTH OMOMHIMKAIIMOHHBIC HAOJIIOJICHUS B CBSI3H C 33/la4aMU
AKOJIOTMYECKOr0 MOHUTOPHUHTA U TPAMOTHO OIICHUBATh MOCIEACTBUS CBOCH
po(heCCUOHANTBHON IEATEIIEHOCTH.

IIpuMeHATb METOABI PAITMOHATHFHOTO MPUPOIOTIONH30BAHUS JUTSI CO3IaHUS
YCTOMUYUBBIX SKOCHCTEM Ha 3Tare MPOSKTUPOBAHUSI 3€IEHOTO CTPOUTEIHCTBA.

Bnanets [IpakTH4eckMMHU HaBBIKAMHU IO ONPEAEIICHUIO YPOBHEH BO3IEHCTBUS
AHTPOIIOTEHHBIX (PAKTOPOB HA IKOCHCTEMBI;
MeToamMu METOIbI PAIlIOHAIBHOTO MIPUPOIOTIOIH30BAHNS JIsI CO3/IaHUS
YCTOMYMBBIX 9KOCHCTEM Ha dTare MPOEeKTUPOBAaHUS 3€IEHOTO CTPOUTENBCTBA.
Criocobamy MUHUMHU3AIMK HEOIaronpusTHOTO BO3ACHCTBHS Ha OKPYKAIOIIYIO
IPUPOAHYIO CPEy U 30POBbE UeJIOBEKa

OK-8: roToBHOCTBI0 M0JIb30BATHCS OCHOBHBIMH METOJAMHU 3aIMTHI MPOU3BOACTBEHHOI0 MEPCOHAJIA
W HACEJIEHHS] 0T BO3MOKHBIX MOCJeICTBHI aBapHil, KATACTPO(, CTUXHITHBIX OeJACTBHIA.

3HaTh MeTobl CHUKEHHS aHTPOITOTCHHBIX BO3JICHCTBUM, a TAKXKe MEPCIEKTUBBI UX
COBEpIIEHCTBOBAHUS. MeponpusaTHs 10 00ECIIEYSHUIO SKOJIOTHIECKON 0€30IaCHOCTH
TEXHOJIOTHI U TEXHUUECKUX MPOCKTOB.

Vmers T PaMOTHO BCCTHU 6I/IOI/IHI[I/IKaI_II/IOHHI>I€ Ha6J'IIO)1€HI/I$I B CBiA3M C 3aJgadyaMu




CTpyKTypHBIH
JNIEMEHT

KOMIICTCHIINH

YpoBEeHb OCBOEHUSI KOMIIETEHIIUI

OKOCHUCTEM.

IIpuMeHATs MeTOBI
YCTOMUYUBBIX 9KOCHCTEM.

paloOHAJILHOT'O

OKOJIOTHYECKOI0 MOHHUTOPHHI'a W 3KOJOIrHYECKOI'0
TeppI/ITOpI/Iﬁ B CBS3M C 3aJjadyaMM 3eJIEHOI0 CTPOUTCIILCTBA U CO3JaHUs yCTOfI‘lHBI)IX

30HHPOBaHUA OCBaMBA€MBbIX

I'paMOTHO OIlEHWBATh BIWSHHE CBOCH MPOGeCCHOHAIBHON MEITCIIBHOCTH Ha BCE
KOMIIOHEHTHI (DOHOBBIX TEPPUTOPUH, YpOACUCTEM U TUIAHUPOBOYHBIX 00pa30BaHUIA.
MPUPOAOIIOIH30BAHUS

IS

PaccunteiBaTh TEXHHYECKHUE pemi€Hus Mo YMCHBIICHHUIO TEXHOI'€HHOI'O BO3/ICHCTBHS
Ha OpUPOJHBIC KOMIIOHCHTHI.

CO3aaHuA

Bnanets

[IpakTUyecKUMU HaBBIKAMH T10 OTIPEJICICHUIO YPOBHEH BO3IEHCTBUS
AHTPOTIOTeHHBIX ()aKTOPOB HA DKOCHCTEMBI,

MeroaamMu METOIBI PAITIOHATFHOTO MPUPOIOIIOIB30BAHMS ITIST CO3AAHUS
YCTOMYMBEIX SKOCHCTEM Ha 3Tare MPOSKTUPOBAHMUSI 3€JIEHOTO CTPOUTEIHCTRA.

4 CTpyKTypa U co/iepKaHHue QU CUUILIHHBI

OO61as TpyA0eMKOCTh IUCHUIUIMHBI cocTaBisieT 3 enunulibl; 108 vaca:

- KOHTaKTHas padora — 35 yaca;
-ayauTopHas pabota — 34 yaca;

-BHeayauTopHas pabora — 0,95 yaca;

- camocTosTeabHas padbora — 73,1 yaca;

- 3a4€T.
AynuTtopHast
KOHTaKTHAast =
pabora = g o
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Paznen 1: Heab u 3agauu 3xojiorun. buocdepa u OK-8,
yesaoBek. CTpykTypa 0uocdepsl. OIIK-5
buochepa. Yuenne B.M.Bepnamckoro o xuBom|2| 3 | 2/21 | 12 |U3ydueHue Tectupoanue,
BemecTBe. KpyroBopor BemectB B Ouocdepe. OCHOBHOI BBITIOJIHEHHE U
Buonoruueckue npoueccsl ManbIx HUKIOB YIIIEpoa, yueOHOi caaya TEOpHH
a3orTa M Cepbl:  XEMOCHHTE3,  (OTOCHHTE3, JUTEPATypHl, |1a00PAaTOPHBIX
rerepotpodras dpukcanus CO,, OpoxkeHue, TbIXaHue KOHCHeKTa |pabor “Onenka
(a3pobHOe W aHa’poOHOE), aMMOHHM(DUKALHS, JICKIIUH peaKiuy MUThEBON
HUTpuduKanust (aBTOTpodHasT W TreTepoTpodHas), BOZBI
JNeHUTpu(UKaAIKA, a30TPHUKCAUS, ACCHMHUIISALUS r.Marnuroropckac
HUTpAToB, cyinbhodukanus u necyinbhodukaius, MOMOIIBIO
accuMmwisALus  cynbgaroB. HX TuapoxuMMHYecKoe CEJIEKTUBHOM
3HayeHue. CucremMaTuka JKMBOTO  MHpa  II0 HOHOMETpUN”
Burtrekepy. Crpoenne 3yKapUOTHOMN 51
POKapUOTHOU KIeTOK. Bupyc —Heknetounas dhopma
xu3HH. [IpoaykTuBHast HHPEKIHS.
Hroro o pazaeny 21 3 |22 | 12




Pa3znenll Dko3amuTHAs TEXHHKA M TEXHOJOIHH.
OcCHOBBI 3K0NPaBa ¥ MPO(h.0OTBETCTBEHHOCTH

OK-8§,
OIIK-5

MexaHu3MBbl paccerBaHUsl BPEOHBIX MpHUMeEce B 2 |Usyuenue CemuHap 1o
atMocdepe. MeTeoycinoBus, CIOCOOCTBYIOLINE | OCHOBHOI PELICHUIO 33134
OPEISITCTBYIOIINE  PAaCCEMBAHHMIO  aTMOC(EpPHBIX yueOHOi 1 KOHTPOJIbHAS
npumeceidi.  Poiap  TemmepaTypHOWl = HMHBEpPCHUH JUTEpaTyphl pabora
IOpU3EMHBIX CIOEB arMocepbl B PacCEHBAHUU U KOHCIIEKTa

aTMOC(EepHBIX IPOMBIIUICHHBIX BBIOpOCOB. Pacuér JeKIUH

NpeAeNbHO JOMyCTUMBIX BBIOPOCOB MPOMBIIIIIEHHBIX

OPEANPUITUN U paclpefesieHue 3THX BBIOPOCOB IO

ocH (¢akesa ¢ IMOCTpOeHNEM TpaduKa.

CHmxeHwne HETaTUBHOT'O BO3JICHCTBUSA 6 |U3yuenue YCTHBIE OTBETHI Y
OPOMBIIUIEHHOCTH  Ha  OKPYXKAaIOIIyl0  Cpeny OCHOBHOM JIOCKH B paMKax
(atmocepy). yaeOHOU pasmesna Teopuu
OurcTka TPOMBIIUIEHHBIX BBIOPOCOB B aTtMmochepy JTUTEPaTyPHI mabopaTopHOMA
OT Ta30B M WBUIM: MbIJIEOCAAUTEIbHBIE KaMephl; U KOHCTIEKTa paboTsl o
SKpaHHBII MHEPLUOHHBIN IIBLICYJIOBUTED; JIEKIUH HCCIIEI0BAHUIO
JKAIIIO3UHHBIN anmapar; COBpEMEHHbIE HHEPLIUOHHBIE 3abIIIEHHOCTH
IBUICYJIOBUTEIH; [MKJIOHEI, BUXPEBBIE BO3/1yXa BECOBBIM
MIBIJICYJIOBUTEIH; (GUIBTPEI (abcomoTHBIE, METOJIOM
TYMaHOYJIOBUTEIM; TKAHEBbIC PYKAaBHBIC; 3€PHUCTHIC

HAacaJO4YHbIC U IIOPUCTHIE); MOKPBIE MBUICYIOBUTEIH

(ckpy0Oepbl): TOJbIe, IICHTPOOSIKHBIC, TapeIbiaThie,

HacaJo4yHble, C IMOABW)KHOM IIApOBOM HACAIKOU,

ckpy06ep [oiuma, portokmorn tuma N, mHUKIOH ¢

BOJISTHOM TIEHKOH, CKpyOOephI Bentypu;

ANEKTPOPUIBTPHL

OxucnuTenbHbIE, BOCCTaHOBHUTEJIbHbIC U

COpOLIMOHHBIE METOABl OYHMCTKH  aTMOC(EpPHBIX

BBIOPOCOB OT OKHCIOB a30oTa W cepbl. OuucTka

aTMOC(epHBIX  BBIOPOCOB OT  yrapHoro rasa.

Vcnonp30BaHre MaJIOOTXOAHBIX TEXHOJIOTHI.

CHmxenue HEraTUBHOI'O BO3JIEHCTBUSA 10 |Uzyuenwue Y CTHBIE OTBETHI Y
MPOMBIIUIEHHOCTH  HAa  OKPYXKAaIOUIyl0  Cpeay yueOHO JIOCKH B paMKax
(TIOBEpXHOCTHBIE BOJBI CYILN). JUTEPATypsl |paszesia TEOPUH
DU3NKO-XUMHYECKHE METOIbl OYUCTKH CTOYHBIX 1 KOHCIEKTa |1a00paTopHOi
BOJI: KOAryJlupoBaHue (KOaryJssHTBl U (DIOKYJISTHTHI) JIeKUIUH paboThI MO OLIEHKE
U DIIEKTpOKoarynupoBanue; Quoranus (HamopHas, XUMUYECKUX

BaKyyMHas)) W TIIyOMHHO-aJre3MOHHAs Cenapaius;
copOuus; 9Banopaius; SKCTparupoBaHue.
XHUMHYECKHE METOABI OYUCTKU CTOYHBIX BO:
OKHUCIIUTENBHBIE METOJIBI M HEUTpaNIHU3aius KUCIOT U
OCHOBAHMIA.

Mexanngeckue METOABbI OYHCTKH CTOYHBIX BOJI:
3akoH CTOKCa, TOPU3OHTAJbHBIE, BEPTHKAJIBHBIE M
paavanbHble OTCTOWHHUKH, MEXAaHHMYECKHE PEIIETKH,
THIPOLMKIIOHBI.

Metoapl 00e33apakuBaHUsI BOABL: XJIOPOM, (HTOPOM,
HOJOM, O30HOM, YIJIBTPa3BYKOM, YibTpaduoneTom,
WOHaMHU cepedpa, TepMHuyeckoe o00e33apaKuBaHUeE.
HocTouncrsa 17§ HEJIOCTaTKH, 00JacTh
pacnpocTpaHeHusl.

brnonornueckue METOABI OYUCTKHU CTOYHBIX BOI:
a’poOHbIe  (adpPOTEHK, OHOJOrHYECKUH  (PHILTD,
OMOJIOTHYECKUE TPYJbI, MO (PUIBTPAUU W OIS
OpOLICHHUS) U aHadPOOHBIE (CENTUKTEHK, METAHTCHK,
JIBYXBSIPYCHBIA OTCTOWHHMK). [Ipodhuis KOHCTPYKITHH,

CBOICTB ITUTHEBOM
BOJIBI




OuoneHo3sl. bronornueckue nmporeccs: XeMOCHHTES,
dotocunTe3, rereporpodHas  dukcamus  COp,
OpokeHue, japIxaHue (a’poOHOE H aHa’pOOHOE),
amMMoHH(uKauus, HuTpudukauus (aBroTpodHas u
rereporpodHas), AcHUTpUHUKAINSI, a30THUKCAIHS,
ACCUMIIIAIUS ~ HUTPAToB,  cynbdodukamus u
necynbhoduranus,  acCUMWIAIUS  CyIb(aToB.
VYcnoBusi TpUMEHEHHS OHOJIOTHYECKUX METOJIOB
OYUCTKH CTOYHBIX BOJI.

Hroro no pasaeny 4 18
Pasnen |l IKoJOrHYecKHe  MPUHIHIBI OK-8,
PALMOHAILHOTO TPHPOAONOJIL30BaHUsl. OCHOBBI OIIK-5
NPHMPOI0N0JIL30BAHMS
Co3nanme HKOCHCTEM, YCTOHYMBEIX K JEHCTBUIO 2/21 | 18 |Uzyuenwue TectupoBanwue,
TEXHOT€HHOM HArPY3KHU. OCHOBHOM Brinonuenue u
OsznopoBuTenbHas poJib pacTeHUi (3ammTa OT yueOHOM claya TeOpHUH
OBUIM, LIyMa, 3ara3oBaHHOCTH, OaKTepUIMIHbIC JIUTEpaTypsl | 1a00paTOPHBIX
CBOWCTBA,  HOHHU3AlMA  BO34yXa,  BbIIEJICHHUE KOHCIIEKTa pabot
KHCIIOPOIa, 3CTETUIECKUE CBOICTRA). JIEKUWH, “BusyanbHas
UyBCTBUTENBHOCTh JIECONMOCANOK K JACHCTBHIO TECTHPOBaHUE OMOMHIOMKALNS
atMoc(epHBIX TMpuMeceid. MexaHu3M BO3IEHCTBUS 3arpsi3HEHUS
M3BECTKOBOTO a3p030Js Ha BEYHO3EIEHBIE MOPOJBI aTMocdepsl ¢
JIEPEBBEB U KYCTAPHUKOB. MexaHU3M BO3JIEUCTBUA IIOMOILBIO BBICIINX
Ha 3¢iEHBIE PACTEHMsI JUOKCUIA a30Ta. 3enéHoe pacTeHuil B
CTPOUTCIILCTBO ITPOMBITIIJICHHBIX TopoaoB (Ha IIOJIEBBIX U
MIpUMepe TOpPOJIOB ¢ YEPHOU METaJLTyprueil). KaMepaJbHbIX
Buszyanuzanus 3KOJIOTUYECKOTO KOHTPOJISL. YCIOBHAX
buonnoukaums ~— 3arpssHeHuss — atMocepbl €
MOMOIIbIO  BBICHIMX  pacTeHuil. CoBpeMeHHbIE
TEHICHIINN COBEPILECHCTBOBAHUS NPUHIMIIOB
JKOJIOTMYECKOI'0 ~ HOPMHMPOBAaHHMs  IOKazaTelei
KayecTBa OKpYKarollen cpepl.
[TouBa-kommnoHeHT Ouocdepsl. [InanerapHas poib 22N | 6 |HU3yueHue TecTtupoBanue,
noy4B. Posb mouBkl B OHOreoneHose. OCHOBHOM BBINOJIHEHHE u
Buosorust noyB: NMoYBEeHHBIE BOAOPOCIH, TTOYBEHHBIE yueOHOi caaya TEOPHH
rpu6bL. VX SKONOrHUYecKre TPYIbl U 9KOJIOTHIECKUE JTUTEPATYPHl 1J1a00PaATOPHBIX
(hakTopbl, OIpeAeNsIoIue HX pa3BUTHE. YUacTHe KOHCIleKTa  |pabot
BOJOPOCIIEH B MpPOLIECCAX OYUCTKH CTOYHBIX BOJI. JIEKITHAM, “BusyanpHas
JInmaHuku U JIMXCHOMHAWKAIUA  3arpA3HCHUA TECTHUPOBaA- HMHIUKaI s
atMoc(epHoro Bo3ayxa. I[lOYBEHHBIEC >KHBOTHBIC: HUE peaKuUl XBOWHOTO
KJaccu(UKaIny, ajanTanuy, 9KOJIOTHYECKHE ornajia TOPOACKUX U
TPYNIBI, y9acTHe B MPOIeccax OMOOYUCTKH CTOYHBIX (hOHOBBIX
BOJ| IPOCTEMIINX U YEPBEH. TeppuUTOpHil” B
Xumust 1oyB. DopMbBl TMOUYBEHHOH KHCIOTHOCTH, paMKax  paszgena
peaoKc- TOTEHIMANl, KOMIUIEKCOOOpa3oBaHWe — ”BusyanbHast
(haKkTOpbI, ONPENCIIAIONIUE TMOABMKHOCTh TKEIBIX OMOWHIUKALUA B
METaJIJIOB B TTOYBAX. CBA3M C 3a7auaMu
[Ipodwmis MIOA30JIUCTBIX IIOYB. 3€JIEHOTO
[Monzomoo6pazoBaTenbHBIN TIpOIIECC. CTPOUTENHCTBA”
I'mapocdepa. 2/21 Nzydenune TectupoBanue,
[InanerapHas pomp BeTBE KpyroBOpoTa BOJBI. KOHCIIEKTa  |cllada TEOpUH U
ATMOChepHble  O0CAaAKHU-IIPOLIECC  CAMOOYMIICHUS JIEKIUH 1 BBINOJIHEHHE
atMoc(eprl. ['enesuc wmereopHbix Box. IIporiecc OCHOBHOM J1a00paTOPHBIX
(hopMHpOBaHUSI XMMHYECKOTO COCTaBa METEOPHBIX yueOHOi pabot
BOJI. nuteparypsl. |“BusyanpHas




[TokxazaTenn XMMHUYECKUX CBOMCTB MPUPOAHBIX BOA:
obmas MuHepanuzauusi, pH, penokc-noreniuai,
(hopMBI )KECTKOCTH U POPMBI aTPECCUBHOCTH.

WHIAKALAS
peakIuu CHeTra B
CBSI3HM C 3aJja9aMH

9KOMOHUTOpPHUHIra”
OcHOBBI  (uTOIIeHONIOTHH.  bHoreorneHo3,  ero 2 4 |Hzygenune TectupoBanue,
OpraHu3alys U TPaHULbl. DKOJOrHYecKre (haKTOpHI. KOHCIIEKTa  |TIOJIEBBIE
3aKOH OTHOCHTEIBHOTO JACUCTBHA 3KO(PaKTOPOB. JIEKUUH U HabmroneHus 3a
3aKkOH OHONOTMYECKOTO OINTHMYyMa, €ro 3HaueHHe OCHOBHO CTPYKTypoi
JUIS COBEPIIEHCTBOBAHUS MIPUHLIUIIOB yueOHOi TOPOJCKUX
JKOJIOTHYECKOTO ~ HOPMHpOBaHHWsA.  Paszmuumss B JUTEPATypHl. |(PUTOLEHO30B (Ha
LIEHOTUYECKOU 3HAYUMOCTHU KOMITOHEHTOB npuMepe
(uronenoza.Koncopuust mo Maszunry. Tumsr cBsizeit JIECOIOCaIOK
KOHCOPTOB C SIIPOM KOHCOpPLMH. B3auMooTHOIIEHUS BOTM3n MI'TY
pacTeHuli ¢  JKMBOTHBIMM. B3aMMOOTHOILIEHHS um.I."M.Hocosa) B
pactenuii B ¢uroneno3ax. CyTouyHas, ce30HHas M pamKax paszzgena
pasHOroiW4Has  HM3MEHYUBOCTH (UTOLICHO30B. «bnonnauKamnys B
Cyxkueccus. TIOJIEBBIX
YCIIOBUSIX»
HToro no pazageny 861 | 34
Paznen 1VIkosioruueckuii KOHTPOJIb, OK-8,
MEKIYHAPOAHOE COTPYAHHYECTBO B 00JacTH OIIK-5
JKOJIOTHH H 0XPaHbI OKPYKalolIei cpeabl
MOHUTOPHHT Cpeabl OOUTaHuUSI. 22N | 6 |HU3yuenue TecTtupoBanue,
[IporpaMMbl M KaTeropuu IOCTOB aTMOC(EPHOIO KOHCIIEKTa Bremmonnenune
MOHUTOpPUHIA U THAPOMOHUTOpUHTra. MccnenoBanue JIEKIUHA U mabopaTopHOMA
cHera r.Maruuroropcka. IIporpammbl MOYBEHHO- OCHOBHOM paboThI
XUMUYECKOTO MOHUTOPUHIA TOPOJOB C YEPHOHU yaeOHOU «HccnenoBanue
MeTayprueit. MccrnenoBaHue peakiuu XBOHHOTO JUTEPATYyphl. | 3albUIEHHOCTH
omazna ene u coceH r.Maruuroropcka. Ilokaszarenu BO3/1yXa BECOBBIM
BU3YaJIbHOM OMOMHANKAIIH 3arpsI3HEHMS CIIoco60oM»
aTMocepsl C IOMOIIBIO BBICIIMX PACTCHUH B
KOMIUIEKCHBIX mporpaMmax — 3KOJIOTHYECKOTO
MOHHMTOPHHTA TIPOMBIIIUIEHHBIX TOpOJIOB.
BusyanpHas  OIEHKAa COCTOSHHUS  JIECONOCANOK
ropofoB ¢ uépHOW MeTaulyprueid (Ha mpumepe
r.MarauToropcka).
Hroro no pasneny 220 | 6
Paznen V I'no6anbHbie NPo0JieMbl 3K0JI0THH OK-8,
OIIK-5
Atmocdepa. O30oHOBBIA cioil. IlmanerapHas poib 0,5 | 1,1 |Uzyuenue TectupoBanue.
ero. IlapuukoBbiit 3ddexT. Xumust 00pa3oBaHUs KOHCIIEKTa Brinonnenue u
asposonell. McrouyHuku 3arps3HeHHs arMoc(epsl JIEKIUH U clada TEOpUH
IBUIBIO U Ta3000pa3HBIMHU IPUMECSIMHU. OCHOBHOM nabopatopHoi
yaeOHOU paboThI: «AHaIHN3
JTUTEPaTypHI. HEKOTOPBIX
3arpsI3HAIOIINX
aTMochepy
BEIIIECTB C
rmomompio I'X-1»,
Konnenmus IIJAK. [locToMHCTBA M HEIOCTATKH. 0,5 2 |U3yuenue TectupoBanue
IIpuHumIEL HOPMHUPOBAHHUS bopm IAK KOHCIIEKTa
atMochepHbix npumeceit u dopm I1JK Bemecte B JIEKIIUH 1
BOJIE. CoBepleHCTBOBaHUE MIPUHLIUIIOB OCHOBHO
JKOJIOTHYECKOTO HOPMUPOBAHUS. yueOHOi

JTUTEPaTypBHI.




HToro o paszgeny 21 3 |1 3,1

Hroro no kypcey 2| 17 | 17/10 | 73,1 3auér
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5 O06pa3oBaTesibHbIe U HHPOPMALIMOHHbIE TEXHOJIOTHH

Jlnst peanu3anuy MpeayCMOTPSHHBIX BUIOB Y4€OHOM pabOThl MPOBOASATCS JCKIMOHHBIC U
nabopaTopHbIE 3aHSTHSI.

Jlekuuy MPOXOMAT B TPAJUIMOHHONW (GOpME C aKTUBHBIM HCIIOJIb30BAHHEM JIOCKH.
JIeKUMOHHBIN MaTepuan 3aKpeIuisieTcs, yriyOuisieTcss W JONOJHSETCS B XOoJe JabopaTopHBIX
3aHSATHH, TOJICBBIX HAOIOACHUH, CIa4ul TEOPHH, TECTUPOBAHUS M AKTHBHOM PabOThI Y TOCKH.

NHTtepakTuBHOE o0yuyeHue [peaIosIaraeT HCIIOJIb30BaHUE TECTUPOBAHUS.
CamocrosiTenbHas pabota crnocoOCTByeT 0Oojiee TIyOOKOMY M KAuyeCTBEHHOMY HM3YYCHHIO
TEOPETUYCCKMX AaCIEKTOB M IOATOTOBKE K J1a0OpaTOpPHBIM paboTaM, KOHTPOJILHOW paboTe u
HUTOTOBOM aTTECTAIIUH.

6 YueOHO-MeTOAMUYECKOE 00ecIIeYeHHe CAMOCTOSATEeIbHOM padoThI CTYAeHTOB

CamocTrosiTenpHas padoTa CTYZACHTOB MOJpa3yMeBaeT C UCIOIb30BaHUEM OCHOBHOW y4eOHOH
JUTEPATYPHI U JIEKTPOHHBIX PECYPCOB MOATOTOBKY K OTBETaM Ha CIEAYIOIINE BOIPOCHL:

Hepeqeﬂb BOIIPOCOB K JOKJaJaM, UX oﬁcymeﬂmo H IK3aMEHYy

TECTbBI - 9CCE
[Tonstue “Omoctepa”. Yuenue B.M.Bepuaackoro o xuBoM BemecTBe. Maiblii U OONbIION
KPYTOBOPOTHI BEIIECTB.
@doTrocuHTE3, €ro TUMBl U IUIaHETapHas poiib. JlJg KakuX METOJOB OHOJOTHYECKOW OYHMCTKH
CTOYHBIX BOJI KHCIIOPOJHBIN (POTOCUHTE3 UMEET OOJIBIIIOE 3HAUCHHE.
XeMOCHHTEe3 U OPTaHU3MBI, €r0 OCYyIecTBIstonue. s Kakux MEeTO10B OHOIOTHUECKON OYHCTKH
CTOYHBIX BOJI XEMOCHHTE3 UMEET OOJIBIIIOE 3HAUCHHE.
I'ereporpoduast puxcarus yriekuciaoro ra3a, €€ OMoIorudeckoe 3HaYeHHeE.
Bbpoxenue, ero Tumbl. [ KakuxX METOJO0B OMOJOTMYECKOW OYHUCTKU CTOYHBIX BOJ OpOXKEHUE
“MeeT OOJIbIIIOE 3HAYCHUE.
Jlpixanue aspoOHoe. B kakux MeTomax OMOJOTHYeCKON OUMCTKU CTOYHBIX BOJ adpOOHOE JbIXaHHE
BCTpeYaeTcsl.
AHa’poOHOE JbIXaHHE, €r0 THIIBI, MPOAYKThI, HEOOXOAUMBIE YCIOBHSI AJisi Pa3BUTHUs IpoIlecca.
JI71st KakKuX METOJIOB OMOJIOTMYECKOM OYHUCTKHM CTOYHBIX BOJI aHAYPOOHOE JbIXaHUE UMEET OOJIbIIoe
3HaYEHHUE.
Azotdukcanus. [ImanerapHas pois mpoliecca U OpraHru3Mbl, €0 OCYIIECTBIISIOIIHE.
AmvMonundukanusa. Ero pons B mpupoae W B METOAaX OMONOTUYECKOW OYMCTKU CTOYHBIX BOJI.
Opranu3Mbl, OCYIIECTBISIONINE aMMOHU(UKAIIHIO.
Hutpudukamus. Ero ponp B mpupose u B MeTogaX OHUOJOTMYECKON OYHUCTKHA CTOYHBIX BOJI.
OpPTaHU3MBI, OCYIIECTBIISIONINE HUTPUPUKAIHUIO.
Henutpudukanus. Ero pons B mpupoge U B METOIaXx OHMOJOTHYECKOW OYHUCTKH CTOYHBIX BOJI.
OpPTraHHU3MBI, OCYIIECTBIISIONINE TEHUTPU(DUKAIIUIO.
Cynspodukamus. Ero pons B mpupoge W B METOAaX OMOJOTHMUYECKOW OYHUCTKU CTOYHBIX BOJI.
Cynbdar-penykius. Ero pons B mpupojie ¥ B METOAaX OMOJIOTHYECKONH OYUCTKU CTOYHBIX BOJI.
Accumuiisanus cynbGaToB U HUTPATOB. Posth 1 pacrpocTpaHeHne STUX MPOIECCOB B MPHUPOAE, UX
3HAYEHUE JIJIS1 METOZ0B OMOJIOTUYECKOM OYUCTKHA CTOYHBIX BOJI.
HazoBuTe o0muit mporiecc A1 MaJIbIX IIUKJIOB CEPhI M a30Ta.
HazoBuTe nroHepoB mouBooOpa3oBaHUs.
HazoBute ocHOBHBIE SKOOrHYecKre (PaKTOPHI Pa3BUTHSI U SKOJIOTMYECKUE TPYIIIBI BOJOPOCIIEH.
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Ha3zoBute ocHOBHBIE 3KONOTHYECKHE (DAKTOPBI PA3BUTHUA M IKOJOTMUYECKHE TIPYIIBI MOYBEHHBIX
rpuboB.

YeM 00BsICHAIOTCS yAaOpHUBAIOIIIE CBOMCTBA CHETa (POHOBBIX TEPPUTOPHIA.

Kaxkoit peaknueit xapakTepu3yeTcsi CHET TOPOJIOB ¢ YEPHOH MeETaJTypruei, arMochepHbIe 0CaIKH
TOPOJOB C I[BETHON METAIyprueil v CHEeT (JOHOBBIX TEPPUTOPHUH.

Br16pochl kKakux MPOU3BOJACTB YEPHOU METAILTYPIHH BIUSIOT HA PEAKIHIO aTMOC(HEPHBIX OCAAKOB?
OOBsicCHUTE TEXHOJIOTHUYECKHH MPOIECC U HA30BUTE XUMHUECKUI COCTAaB BRIOPOCOB.

Ha3oBuTe 5KOJOrMYECKyr0 MUIIEHb 10 OTHOLIEHHWIO K JEHCTBHUIO MPOMBINUICHHOW IETOYHOU
IIbUIM, TPEACTABIEHHOW HW3BECTbIO, W3BECTHSIKOM U JOJOMUTOM. JlaliTe peKOMEHAALHI0 110
03€JICHEHUIO TOPOJOB C YEPHOU METAILTYpIrUei.

Pacckaxkute 0 3alUTHBIX MEXaHU3MaxX 3€JIEHBIX PACTEHHUM IO OTHOLICHUI0 K JCHCTBUIO
arpeccuBHbIX ra3oB: NOy, SO;, CO,. JlaliTe peKOMEHIAINIO MO O3€JICHEHUIO MPOMBIIUICHHBIX
PErMOHOB U FOPOJOB, a TAKKE MPUAOPOXKHBIX 30H.

Hazosure dopmer I1JIK (mpeaenbHO HOMyCTUMBIX KOHIEHTpalwii) 3B (3arps3HsIOmMX BEIIECTB)
JUISI MOPCKHUX U MIPECHOBOJIHBIX 3KOCUCTEM.

OO6m1ast MUHEpaIU3aIus TPUPOTHBIX BOJI.

Uto mpencraBiseT coOOM KECTKOCTh NMPHUPOIHBIX BOJ, €€ (OpPMBI, CIIOCOOBI €€ CHIKCHHUS W
CaHUTAPHBIE HOPMBI KECTKOCTH.

O uéM r7acuT 3aKOH OTHOCUTENBHOTO AeHCTBHS dKonorudeckux ¢dakropoB? I[Ipusenurte mpumep
MIPOSIBJIEHUS 3TOT'0 3aKOHA.

O uéM rnacut 3aKoH Ouonoruyeckoro ontumyma? [IpuBeaute npumep AEUCTBUS STOTO 3aKOHA.
Ha3zoBuTe coBpeMEHHbIE TEHACHLMM COBEPUICHCTBOBAHUSA IMPUHUUIIOB  3KOJOTMYECKOrO
HOPMHUPOBAHHUSL.

Haiite onpenenenue [1JIK 3B armocdepsr. HazoBute ux Gpopmsi.

UYro npencraBiisieT co00il siBICHHE TEMIIEpaTYpPHOI HHBEPCUU NIPU3EMHBIX clI0€B atMochepsl. Kak
3TO SIBJIEHUE BIUSET HA MPOLIECCHl pACCEUBAHUS aTMOC(EPHBIX MTpUMecei?

Haiite onpenenenue O6uoreoneHo3a u ¢uroneHo3a no CykauéBy. Uem omnpenensiorcss rpaHULlb]
6uoreoneHo3a? HazoBure 311eMeHThl MO3aMYHOCTH OMOTEOIEHO03a U (PUTOLIEHO3A.

[TonsiTue «xoHcopuus». TUIBI CBA3EH OpraHU3MOB B KOHCOPIIMH: NTapa3uTU3M; CUMOMOTPOdHUS.
B3anmMooTHoIeHNs pacTeHUi B (PUTOLIEHO3aX.

B3aumooTHOLIEHUS paCTEeHUM € AKUBOTHBIMH.

CyTtouHas ¥ ce30HHasi ”3MEHYUBOCTh (DUTOLIEHO3A.

Yro npencrasinseT coboit darokTyarus guronenosa? Ilpuseanre npumepsl.

Uro mpencraBiasier  co0oil cykueccusi pacTUTENbHBIX — coobmiectB? IlpuBeaure mnpumepsl
IIEPBUYHON U BTOPUYHOU CYKLIECCHUM.

3aKOH OTHOCUTENBHOTO AEUCTBUS SKOJIOTMYECKUX (PaKTOPOB.

3aKkoH OMoJ0rHyeckoro onTuMyma. Ero posib B COBEPIIEHCTBOBAHMH MPUHIIUIIOB SKOJIOTHYECKOTO
HOPMHPOBAHHUSL.

Uro npencrasiser co0oi moa301000pa3oBaTeabHbIN Iporecc?

HazoBute oTnuunTenbabple 0COOCHHOCTH MPOGUIIS TTOA30JIUCTHIX TTOYB.

HazoBure ¢popmMbl IOYBEHHOI KHCIOTHOCTH.

Kareropuu noctoB arMocepHOT0 MOHUTOPHUHTA.

TECTBI-MHOXXECTBEHHBII1 OTBET
Cieayer 0TMETUTH Bce MPaBUJIbHbIC BADUHAHTHI.
1.®otocuHTE3 OBIBAET
Kucnoponnsii;
beckucnoponnsiii;
XA0pOhUITBHBIH ;
BecxnopodumibHbIii;

2.Kucnopoansiii pOTOCHHTE3 OCYIIECTBIISIOT

@ BLICIINC PACTCHUA,



® HU3IINE PACTCHUS,
® DaKTEPUHU-TIPOXTOPOPUTHI,
e [[IaHO0AKTEPHUH.

3.0OcHOBHBIM ()aKTOPOM PA3BUTHS IOYBEHHBIX BOJIOPOCIEH CITyKaT
e TeMIIepaTypa OKPYKarolllel Cpeibl;
® CBET;
® BJIA)KHOCTB;
® COJIEBOM PEXHM I10YB;
4.B npupoje BCTPEUaroTCsl CASAYIOLUE 3KOJOTUUECKUE IPYIIIBI BOAOPOCIEH:
® [IJJaHKTOH;
e OEHTOC;
® [IOYBCHHBIC;
® KpUO(DUIIbHBIE;
5.0cHOBHBIMU (haKTOpPaMU Pa3BUTHS IOYBEHHBIX TPHOOB SIBIISIOTCS
e TeMIeparypa Cpelibl;
® BJIQXXKHOCTH (HAJM4ME KaleJIbHOW BIIaru);
® 3JIEKTPOMArHUTHOE U3JIYy4YEHHUE;
6.PaznnyuatoT crnenyromye rpymbl NOYBEHHbIX TPUOOB
® [1apa3uThI;
® [10JIyIIapa3uThI;
e canpoduTHI;
® XUIIHUKY;
7.ITnonepamu mo4BooOpa30BaHUS CIyXKat
® CHHE-3€JIEHBIE BOJOPOCIIH;
® JUIIAaHUKU,
® MXU;
® HEKOTOpbIe OAKTEPUH-a30TPHUKCATOPHI
8.YKaXuTe TUIIBI CBSI3€M KOHCOPTOB B KOHCOPLUSAX
® [apasuTU3M;
® MUKOCUMOHOTpOdUS;
e GakTepruocuMOHOTPODUS;
¢ (puxocumbuoTpodus;
9.Paznuyarot cnenyromue ¢popmsl [1/IK BogHbIX SKOCHCTEM
e [[JIK ruruennyeckas;
o [T/IK pri6oxo3siicTBeHHAs;
e [IJIK OnoreoxumMuueckas;
¢ [T/IK Bo3ayxa paGoueil 30HbI
10.Paznuyarot cnenyromiue popmel [TIK 3arpssHsromux BemecTs aTMocpepHOro Bo3ayxa
e [I[JIK makcumanbHOpa3oBas;
e [IJIK cpennecyTouHas;
e [1/IK Bo3nyxa paboueil 30HbI;
[TJK per6oxo3siiicTBeHHas;
11.HazoBute popmbl KECTKOCTH MPUPOTHBIX BOA:
IIOCTOSIHHAS;
yCTpaHuMasi;
oOrmmast;
KapOOHaTHas;
12.HazoBute BHenHUE (HAKTOPBI BOJHON MUTPALIUA XUMHUYECKUX DJIEMEHTOB:
e pH u penokc-norenuuman Eh;



® KOHLIEHTpALKs BELIECTB B BOJHBIX PacTBOPAX;

® TEeMIEpaTypa;

® JIaBJICHMUE;

13.C nosiBieHreM KUCIOPOTHOTO POTOCHHTE3a CBSI3bIBAIOT

® TOSBJICHHE KUCIOPOAHOM aTMoc(ephl Ha HallIeH MIaHeTe;

® [10SIBJIEHHE 030HOBOI'O CJIOS;

® BO3MOXHOCTh (DOTOCHHTE3UPYIOIIMM OpraHH3MaM HE 3aBHCETh OT HAJIUYUS CEPOBOIOPOIHOTO
HCTOYHUKA U IIUPOKO PacIpOCTPAHUTHCS HA HALIEH IIJIaHETE;

® BO3MOXKHOCTH KMBBIM OpraHM3MaM BBIATH U3 OKeaHa Ha CyIILy;

14.Manblii LUK a30Ta BKJIIOYAET CJIEIYIOLIUE TPOLIECCHI:
¢ a30T(¢UKCcalNI0 ra3000pa3HOro a30Ta U ACCUMUJISILINIO HUTPATOB U aMMOHUS,
® pa3JI0KEHUE OPraHUYECKUX a30TCOJAEPKAIIMX BEIIECTB C BbIIECICHUEM aMMUAKa,
® HUTPUPHUKAIHIO aBTOTPO(HYIO U TeTepOoTpodHYIO;
® HUTPATHOC ABIXAHUC,

15.Hutpudukaius pa3BuBacTCs
® B a’POTEHKAX;
¢ B Ouomnpynax;
® Ha I0JISIX OPOILICHHUS;
® B OMOJIOTUYECKHUX (HIBTpax;
16.ITpu HuTpuduKamu a3ot B GopMe aMMOHHUS
® OKHUCISIETCS,
® BOCCTAHABJIUBAETCS;
® HC MCHSCT CBOCH BAJICHTHOCTH,
e ocraércs B (hopMe aMMOHHMS;
17.B MeTaHTEHKaX pa3BUBAETCSA
e cynb(aTHOE IBIXAHUE;
e neHUTpUpUKALINS,
® MacCJISTHOKHCIIOE OpOXKEHHE;
e KapOOHATHOE JIbIXaHUE;
18.IIpouecc OpokeHuUst BCTpedaeTcs
® B CENTHUKTEHKAX;
® B METaHTEHKAX;
® B IByXBSIPYCHBIX OTCTOMHUKAX;
® B 3aTOIUICHHBIX U IJIOXO adPUPYEMBIX MMOYBAX;
19.ITporecc azoTdukcamu CiocoOCTBYET
® TOBBIIIEHUIO IJIOIOPO/IUS [TOYB U MPUPOJHBIX BOJ;
¢ MEPBUYHOMY MTOYBOOOPA30BAHUIO;
® Pa3BUTHIO HA3eMHOMN PaCTUTENIbLHOCTH;
® TOBBILIEHUIO YPOXKasi CENbXO3KYIbTYD;
20.ITpouecc neHuTpUPpUKAUU
® MpEeJOTBpAIlAET MONaJaHue HUTPATOB B TPYHTOBBIE BOJBL;
e BeET K NOBBIIICHHUIO CO/IEPKAaHMs ra3000pa3HOro a30Ta B IOYBEHHOM BO3YXE;
® BE/ET K MOSIBJICHUIO B TIOYBEHHOM BO3/IyX€ 3aKUCH a30Ta;
® BE/ET K MOSIBICHUIO B IPUPOIHBIX BOJAX HUTPUTOB;
21.B mpoliecc XeMOCHHTE3a MOTYT OBITh OKHCJICHBI
® HUTPUTHI U HEJJOOKUCITICHHbIE MUHEPAJIbHbIE COSIMHEHUSI CEPBI;
® JIBYXBaJICHTHOE JKEJe30;
® BOJOPOJ M CEPOBOJOPOI;



® yrapHbli ras;
22.IIpoaykTaMu MacIISTHOKHCIIOTO OPOYKEHUS SIBJISTFOTCS
e MacJsiHasi KUCIIOTa,
® YKCYCHas KHCJIOTA;
® aI[ETOALIECTUI;
® aIETOH;
23.B cenTuKTEeHKE pa3BUBAIOTCA MIPOLIECCHI
® CyJIb(aTHOrO JbIXaHHUS;
® HUTPATHOI'O JIbIXaHMUS;
® MAacCJSTHOKHCIIOIO OpOXKEHMUS;
® aMMOHU(UKAIVS;
24.B 6uonornyeckoM GUIBTPE Pa3BUBAIOTCS
® MaTOMOBBIE BOJOPOCIIH;
® KOJIOBpPAaTKU;
® HEMAaTo/Ibl;
® [MaHOOAKTEPHH;
25.A30TduKcanno OCYIIECTBISIOT
¢ KI1yOeHbKOBBIE OaKTEpUU-CUMOUOHTHI OOOOBBIX;
® AKTUHOMHIICTHI-CHUMOMOHTHI OJIbXOBBIX;
® [MaHOOAKTEPUU-TTHOHEPHI TOYBOOOPA30OBAHNS;
® CBOOOJHOXKHUBYIIHE OAKTEPUU-adpOOHI poja “azoTobakrep’;
26.AMMOHH(UKAIHS PacIIpOCTPaHEHA
® B IIPUPOAHBIX BOJAX;
® B CTOYHBIX BOJIAX;
® B II0YBaX;
e B 00JIOTaX;

27 .Hutpuduxamnuss aBToTpodHas OCYIIECTBIAETCS
® HUTPO3HBIMH OaKTEpUSIMH;
® HUTPaTHBIMHU OaKTEpPUSIMU;
e GaKTepHsIMH, OKUCIISIFOIIMMH HUTPUTBI;
e 0aKTepUsIMU, OKUCIISIFOIIMMU HUTPATHI,

28.IlponykTaMu AeHUTPUDUKALIUN MOTYT OBITH
e Hutpurtsr;
® 3aKHCh a30Ta;
e "Becelsmnii ra3”;
® ra3000pa3HbIi a30T;
29.AccuMWIALIMIO HUTPATOB OCYIIECTBIISIOT
® BBHICIIINE PACTEHUS;
® BOJIOPOCIIH;
® JTUIIAaHUKH,
e OakTepuu;
30.0npenensembrii kak (C £+ 20) Auana3oH KOHUEHTPALUN TSXKENBIX METaNIOB B MOPCKOW Boje —
JUarna3oH TOJEPAHTHOCTU JKUBBIX OPraHW3MOB, MONYJISALUH, DKOJOTMYECKUX CHCTEM
OTpaHUYMBaET TUIOMAAb ~ 96%
oz kpuBoii I'aycca;
O/ THUIEePOOIION;
HaJ IpsIMOil - rpadukoM oOpaTHOM TMHEWHOW (QYHKIMU;
MOJI IPSAAMOM - TpaUKOM MPSIMOI TMHEWHOW (DYHKIINH;



31.IIpu 3KOJIOTHYECKOM HOPMHPOBAHUHM KadyecTBa aTMOC(EpPHOro BO3AyXa M OIpPEICIICHUH BEIUYHH
ITJIK makcumanbHOpazoBoi u [TJIK cpeqnecyTouHOM  yYMTHIBAIOT
® peICKTOPHYIO pEaKIUIO YeIOBEKa;
® TOKCHYECKOE JCHCTBHE DPA3MYHBIX AaTMOCHEPHBIX MPUMECEH Ha OPTaHU3M YEJIOBEKa,
® [IPOJOJIKUTENLHOCTh paboydero JHS;
® PEaKIUIO HKOJIOIMYECKUX MUIIEHEH —BEYHO3€IEHBIX KOMIIOHEHTOB (PUTOLIEHO30B U T.J.

BOIIPOCHI JIJISI OTBETA Y JOCKH B PAMKAX TEOPUUN K JABOPATOPHBIM
PABOTAM no OIIEHKE 3ANBLIEHHOCTH BO3IYXA BECOBBIM CIIOCOBOM.
OIEHKE 3AT'A3OBAHHOCTH BO3J1YXA C ITOMOIIIBIO I'X-1 . OHNEHKE
PEAKIINHU [IUTBLEBOI BO/IbI (110BEepXHOCTHBIX BO/I CVIIIN)

LLOYNCTKA ITPOMBIIIJIEHHBIX 'A30B OT IIbLJIN
Knaccugukauun memodos u _annapamoe nolieynagiueanus
2. OcHogHble XapPaKmMepucmuKyu nolieyi08unenei:
¢ DPDEKTUBHOCTH MBUICYIATUBAHUS;
¢ [Tpon3BOAUTENHEHOCTH TA300YHCTHOTO COOPYKEHUS;
e Pacxoq 3JIeKTpOIHEPTHY;
e CTOMMOCTb OUHCTKH;
3. Cyxue mexanuyeckue nolLieyno8umenu:
e [IbuteocanuTenbHbIE KaMEPbl (TOPU3OHTANIBHBIE);
e lHepunoHHbIE:
v/ Kamepa ¢ eperopoIKoii;
v/KaMmepa ¢ IUTaBHBIM IIOBOPOTOM T'a30BOTO TOTOKA;
v/ KaMepa ¢ pacIIupSIOIMCH KOHYCOM;
v/ Kamepa ¢ 3ariay0JIeHHBIM OYHKEPOM;
v/ SKpaHHbII HHEPIUOHHBIH THLICYTOBUTENb;
v/ KaJTIO3UIHBIIN armapar;
v COBpEeMEHHBIC HHEPIIMOHHBIE MBUICYIOBHUTEIH;
e [{uxyioHBI (OMUHOYHBIE, TPYIIIIOBBIE, OaTapeiiHbIe);
e BuxpeBsle NBUICYJIOBUTENN:
v/ COILTOBOTO THUIIA;
v/ JIONaTOYHOTO THUIIA;
Ipoghuns (cxema) KoHcmpyKkyutl, NPUHYUN OeuUcmeus, OOCMOUHCMEA U HeOOCMAmKU, 001aACmb
NpUMEeHeHUs..
4. Duavmpol:
e AGCOJIIOTHBIE:
v/ TOHKOBOJIOKHHCTBIE;
v IpyOOBOJIOKHUCTHIE;
v rny6bokue;
e TymaHoynmoBuTEM:
v HU3KOCKOPOCTHBIE;
v BBICOKOCKOPOCTHBIE;
v IBYXCTYII€HYATHIE;
v/ CETOYHBIE TYMAHO-OPbI3rOYJIOBUTEIH;
e TkaHeBble. TKaHEBBIN pyKaBHBIN GUIBTP (CIIOCOOBI pereHepauy pyKaBoB);
e 3EpHUCTHIE:
v'Hacanounble (HACHITHBIE OABMKHBIE U HEMOABUKHEIE);
v/ )KécTkue mopucThie;
Dunvmpyrowue 21emeHmsl, RPOPUIL KOHCMPYKYUU, OOCMOUHCMEA, HEOOCAMKU, CNOCOO pecenepayul,
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obnacme npuMeHeHusl.
5.MoKkpble nvlieynogumenu:
e [lomnbie ra3onpoMsbIBaTEeIIH;
e Hacanounsie ckpyOOephl (THITBI HACAIOK);
e ["azompombIBaTENb C MOJBHXKHOM IIApOBOM HACAAKOM;
e Tapenbyarbie ra30MPOMBIBATENH (TIE€HHBIE (PUIBTPHI)
v/ ¢ IPOBAILHOM PEIIETKOM,
v/ ¢ epesIMBHOM PEIETKOIA;
® Mokpble anmaparhsl IEHTPOOSKHOTO ACHUCTBUS (IIEHTPOOEKHBIE CKPYOOEpHI):
v/ C TaHTE€HCAILHBIM OJIBOJIOM Ta3a,
v ¢ BHYTPEHHHUM 3aBHXPHUTEIEM;
o ['uaponunamuueckuii mpuieyaosutens (I'111);
e ["a3onpombIBaTeNn yaapHo-uHepimonHoro nevicteus (YM/I):
v ckpy06ep Jloitns;
v poTokIioH THma N;
v LUKIIOH ¢ BoasHOM muénkoii (LIBII);
v MOKpBIH TIBUICYJIOBHUTENb YIapHO-HHEPIMOHHOTO JIEHCTBHUSA C ra30X0J0M B BHJE TPYOBI
Bentypu;
¢ Cxpy00epsl Benrypu:
v/ C HEHTPALHBIM (POPCYHOUHBIM OPOIICHUEM;
v’ ¢ nepuepuitHbIM OPOLIEHHEM;
v/ ¢ IUIEHOYHBIM OPOILICHUEM;
v/ C IOZIBOJIOM JKHIKOCTH 3a CUET SHEPIUHU Ia30BOr0 MOTOKA,
Knaccugpuxayua  mokpeix  nviieynosumeneti.  Ilpeumywecmeo, Hedocmamku, npoguis
KOHCMPYKYUl, NPUHYUN 0etucmeus, 061acms npumeHeHusl.
6.2nekmpogunomp
Mexanu3m yrnaBiuBanus dyacTtuil. Cxema smekrpoduibTpa. JloCTOMHCTBA U HEOCTATKH, 00JIaCTh
npuMeHeHus. Knaccudukanus snekTpodunbTpoB (OJAHO30HHBIE U JABYX30HHBIE; OJIHOMOJBHBIE U
MHOTOMOJBHBIC; TOPU3OHTATIbHBIE U BEPTUKANBHBIC, IJIACTUHYATBhle M TpyOuareie). TpeOoBaHus K
OCAaTUTENIbHBIM M KOPOHHUpYIOIIMM  3JekTpojgaMm. KoHcTpykiuu snaexkTpoduibTpoB. CrnocoOsbl
pereHepauu dIeKTPOAOB (CHCTEMbI BCTPSIXUBAHUS M CUCTEMBI IPOMBIBKH AJIEKTPOJIOB).

II. CAHUTAPHAS OYUCTKA ATMOC®EPHBIX BBIBPOCOB OT OKHUCJIOB
A30TA, CEPBI, YIVIEPOJA

1.CanuTapHas OUYMCTKA ra30B OT OKHUCIIOB a30Ta.

1.1 Kiraccugukaiius METo0B CaHUTAPHOW OYHCTKH Ta30B OT OKHCIIOB a30Ta.

2. BoccTaHoBuTENbHBIE METO/BI CAHUTAPHON OYMCTKH Ia30B OT OKHCIIOB a30Ta.

2.1 Tepmudeckoe pa3IoXKeHHE OKHCIIOB a30Ta B IOTOKE HU3KOTEMITEPATypHOM TITa3MBbl.

2.2 Karanutuyeckoe BOCCTAHOBJICHUE a30Ta U3 €r0 OKKUCIIOB.

2.3 BoccTraHoBieHHE a30Ta U3 €0 OKHUCIOB C MOMOIIBIO KUAKUX peareHToB. Peazenmul, ypasneHus peaxuyuil.
Ilpogpune koncmpykuyuu.

2.4 BoccraHoBieHHE a30Ta W3 €r0 OKHUCJIOB IMYyTEM HX MEPEeBOJa B BEIIECTBA C HHU3KOW TEMIIEPaTypoOu
paznoxenus. Peacenmoi, ypasnenua peaxyui. Ilpoghuns koncmpykyuu.

3. OKUCIHTETHHBIE METOBI CAHUTAPHONW OYHUCTKY Ta30B OT OKHCIIOB a30Ta.

3.1 Okucnenue Hutpo3uoro rasza (NO) kuciopoaoM U 030HOM B skUKOH (aze. IIpombluinennas ycmanoeka.

3.2 OkKucieHHE OKHCIOB a30Ta >KUAKUMU peareHTamu. Peazenmwl, ypaenenusa peaxuyuil. Ilpoguns
KOHCmMpYKyuu.

3.3 Oxucnenne Ha HU3KOTEMITEPATYPHBIX KaTaIn3aTopax.

4. CopOLMOHHBIE METOJIbI U METO/IBI TIOTJIONIEHUS OKHUCIIOB a30Ta 0e3 M3MEHEHHS CTETICHU OKUCIICHUS a30Ta.

4.1 TlornomieHne OKUCIOB a30Ta BOJHBIMU pacTBopamu uienodeil. Peazenmul, ypasnenusa peaxyuit. Ilpoguns
KOHCmpYKyuu.

4.2 AncopOItust OKMCIIOB a30Ta TBEPABIMU copOeHTamu. IIpoghuns koncmpyxyuu.

5. CaHnuTapHasi O4MCTKa ra3oB oT yraporo raza (CO).



5.1 KonBepcus BOASHBIM ITAPOM.

5.2 Iornomenne MeAHO-aMMHUAYHBIM PACTBOPOM.

5.3 OuucTka KUIKUM a30TOM U METaHUPOBaHUE.

JlocToMHCTBa, HEJIOCTATKH, 11EJeCO00Pa3HOCTh MPUMEHEHUSI.

5.4 ManooTxo1HbIe TEXHOJIOTHH: MCIIOIb30BaHNE YTapHOTO ra3a B MPOU3BOCTBEHHBIX ITUKIIAX.

6. CanuTapHas ouncTKa ra3os ot SO,.

6.1 Kitaccudukaiust METO0B OYUCTKY ra3oB oT SO,.

6.2 Llukanyeckue METOIBI.

6.2.1 ITapoBBIe METOBI.

6.2.2 Ileunple METOMRI.

6.2.3 AncopOirionnsie MeTobl. Peazenmut, ypasuenus peaxuyuit. Ilpogpune koncmpyxuuu.

7. JloCTOWHCTBa W HEIOCTATKH MACCHBHBIX METOJOB CHIDKEHHS KOHIIEHTPAIMH BPETHBIX BEIIECTB B aTMocepe.
PacceuBanue BpenHbIX mpuMmeceld B atMocdepe M BIMSHUE METEOYCIOBHH HA PAacCEUBAHUE 3arpsA3HSIONINX
BEIICCTB: HOpMaJbHas TeMIIepaTypHasl cTpaTU(UKANUs U WHBEPCHUS MPU3EMHBIX CIIOEB aTMoc(hepsl, CKOPOCTh
BETpa, HAIMYHNE U XapaKTep OCaKOB.

1. METOAbI OYNCTKHU CTOYHbBIX BOJ
1. bronornyeckne METOABI OUUCTKH CTOYHBIX BOII.
1.1 AspoGHbre:
v/ a3pOTEHK (CMECUTENb U BHITECHUTEITb),
v OHOGUIBTP PODHUITE 3aTPy3KH,
v/ [IoYBEHHbIE METOIBI (OIS PHIBTPALIMK U TOJISt OPOILIECHUS),
v/ OUONIPY/IBL.
1.2 AnaspoOHbre:
v’ CENITUKTEHK,
v/ IBYXBAPYCHBII OTCTOWHUK,
v/ METaHTEHK.
OseMeHTbI MPOQUIIS OUUCTHBIX COOPYKEHHUH, UX OMOLIEHO3bI U OMOJOrMYECKHE MPOLECCHl MaJbIX LIUKJIOB
yriepoja, a3oTa W Cepbl, pPa3BUBAIOIIMECS B BBHIIIE YKA3bIBAEMBIX OYHCTHBIX COOPYXCHHUSX. Y CIOBHS
MPUMEHEHUS! OMOJIOrMYECKUX METOAOB OYMCTKH CTOYHBIX BO.

2. XuMHYeCKHEe METO/Ibl OYMCTKH CTOYHBIX BOJI.

2.1 He#iTpanuzarus KUCIOT U OCHOBaHUU. PeareHTrl. Y paBHEHHS peaKIIHid.

2.2 Dkcrparuposanue. llpupona mporecca, SKCTpareHTbl W CIOCOOBI MOAAYM €ro B CTOYHBIE BOJBI.
OKCTPAKIIMOHHBIE KOJIOHKH.

2.3 OxwucinutenbHble MeTOAbl. VX o0nacTe NprMeHeHHsT W HEJOCTaTKH. PeareHThl W ypaBHEHHS
XMMUYECKUX PEaKLUil.

3. O6e33apakuBaHUE BOJIBI:

v/ XJIOPOM U XJIOPOCOEPKAIIMMH BELIECTBAMH,
v propom u fonom,
v 030HOM,
v yIIbTPa3ByKOM,
v ynbTpaduoIeTOBBIMY JTy9amMu,
v noHamu cepedpa.
v’ Tepmudeckoe 00e33apaKHMBaHuE.

D} dekTHBHOCTD. J[OCTONHCTBA ¥ HEJOCTATKH.

4. ®U3NKO-XUMUIECKHE METOIbI OYNCTKH CTOYHBIX BO/I.

4.1 Koarymsiuust 1 dutokyssiuust. [Ipupona 3Tux mpomneccos, MexaHu3M o0pa3oBanusi Guiokys. PeareHTsr:
KOAryJIsiHTBI U QIIOKYISIHTEL.  PakTophkl, onpesernsionme 3hHEeKTHBHOCTD KOAryJISIIIMOHHONW OYHCTKH.

4.1.1 YcraHOBKY JUTS KOAryJIupOBaHUs U (IIOKYIIMPOBAHUSI TPUMECEH CTOUYHBIX BOJI: CMECHUTEIH, KAMEPHI,
OTCTOMHMKH (TOPU3OHTAIIBHBIE U paanaibHble). JIOCTOMHCTBA, HEIOCTATKH, 00JIACTh IPUMEHEHUSL.

4.1.2 DnexTpoxumMuyeckoe KoaryiaupoBaHue. JloCTOMHCTBa, HEIOCTAaTKH, 00JIACTh IPUMEHEHHUS.

4.2 ®notauus. [Ipupoaa GroTaMOHHBIX MTPOLIECCOB.
4.2.1 Pa3HOBHOHOCTH (QUIOTAI[M, CBA3aHHBIE C pa3HBIMH CIOCOOAMU HACBHIMICHUS CTOYHOW BOJBI



Iy3bIPHKAMHU BO3/yXa:
v/ HarnopHas,
v/ BakyyMHasl,
v/ (prioTanus ¢ MEXaHMIECKUM JTUCIIEPrUPOBAHUEM BO3/yXa,
v (hroTanms ¢ mojaveit Bo3ayxa yepes MOopUCThiec MATEPUAIIBI;
JIOCTOMHCTBA U HEJOCTATKH 3THX CIIOCOOOB MOJIYYEHUsI Ty3bIPHKOB B CTOYHBIX BOJAX.
Pa3HOBHAHOCTH (JIOTOOTCTOMHHUKOB:
v/ TOPU30HTAJIBHBIN,
v paJuanbHbIii,
v/ OTCTOWHHK C HAKIIOHHBIMH [UIACTHHAMHU,
v/ 3IIEKTPOKOATYIISIIIUOHHOPIIOTAIIHOHHBIE.
O61acTh PUMEHEHHS, JIOCTOUHCTRA.
4.2.2. I'nybunuoaaresnonnas cenapanus. [lpunnun neiicteust. JIoCTOMHCTBA, 0071aCTh IPUMEHEHHUS.

4.3.1 CopOnus. IIpupona copdbumoHHbIX mporeccoB. CopOeHTEHI.
v COpOITUs B TUHAMUYCCKUX YCIOBHSIX,
v/ copOIHs B CTATHIECKHUX YCIOBHS;
CopOIMoHHbIE YCTaHOBKHY.
4.3.2 Uounwi odomen. [lpuponma mpouecca. Otiuune €ro OT IPOIECCOB copOiuu. Pa3sHoBHaHOCTH
WOHUTOB. TPHPOJHBIE U HCKYCCTBEHHBIC. XapaKTePUCTUKU HMOHUTOB. CXeMbl MOHOOOMEHHOW OYHCTKH
CTOYHBIX BOJI.

4.4 Dpanopanus. [Ipupona mporecca. PexTudukaius kak 3BanopanuoHHbIA MeToj. IlapooTroHHoi
KoJoHKa. Cxema peKTH(PUKAIIMOHHOW YCTAHOBKH HETIPEPHIBHOTO JIEHCTBUSI.

5. MexaHn4ecKHe MeTObI.
5.1 Ilpouecc orcrauBanus. 3akoH CTokca.
5.2 KoHCTpYyKLIMH OTCTOMHHUKOB:
v/ BEPTHKAJIbHBIE,
v/ TOPU30HTANIBHBIE,
v’ pajajibHbIE.
5.3 Mexannyeckue pemeéTky. Mx npeanasHaueHue v npuMeHeHne. PeméTku moipa3aesnsioT Ha:
v/ [IOJIBUKHBIE U HETIO/IBIKHBIE;
v/ ¢ MEXaHM3UPOBAHHOMN U PYYHOM YUCTKOM;
v/ yCTaHABJIMBAEMBIE BEPTUKAIBHO UM HAKJIOHHO;
5.4 Tunpouuknonsl. [Ipuanun nevicteus. [Ipeumymmectsa. O6macTh MpUMEHEHUS.
v/ OTKpBITHIE THAPOIMKIOHBI 0€3 BHYTPEHHUX YCTPOWCTB JUISl PA3/IebHOTO U3BIECUYCHHUS U3 CTOYHBIX
BOJI pa3HBIX (ppakimii B3BEIICHHBIX BEIIECTB;
v/ OTKPBITBII MHOTOSIPYCHBII [IHKJIOH.
5.5 3epaucTbie PUIALTPBHI (HATIOPHBIE):
v' OIIHOCIIOIHBIE,
v MHOTOCJIONHBIE.

BOITPOCHI K 3AUYETY

Pasznen 1. buocdepa. Yuenne B.M.Bepnaackoro o xuBoM Bemectse. KpyroBopor BemecTs B
o6uochepe. buomormueckue mnpouecchl MaJblX LUKIOB YIIEpOAa, a30Ta M CEepbl: XEMOCHHTE3,
¢dotocunTe3, rereporpodHas dukcanus CO,, OpoxkeHue, IbpIXxaHue (a’poOHOE U aHa’POOHOE),
aMMOHHU(UKaIM, HUTpUPUKaus (aBTOTpodHast U rerepoTpodHast), IeHUTpUPHUKALNS, a30THUKCAIHS,
acCCUMWJISILIMA HUTPAToB, cyinbodukanuss u gecyibPodukanusi, acCUMWIILUSA Cylb(paroB —
Ba)XHEUIIIME MPOLECCHl OMOIOIMYECKONH OYMCTKH CTOYHBIX BOA. [ '€oJormueckoe W ruApOXUMHUYECKOE
3HAYeHHEe IMKJIOB YIJIepoia, a3oTa M cepsl . Cucremarnka >kuBoro mupa mo Butrekepy. Ctpoenue
9YKapHOTHON M MPOKApUOTHOM KiieToK. Bupyc — Heknerounas ¢popma xu3Hu. [IpoykTuBHas BUpycHast
uHOpekus. MeponpusaTus 0 CHUKEHHUIO PUCKa BUPYCHOI'O 3apaX€HUsl M PACIIPOCTPAHEHUs BUPYCHBIX
MHQEKIA.



buoreoneHo3, ero opranuzanusi U TpaHUIBl. DKOJOTHYECKUE (PakTOpbl. 3aKOH OTHOCHTEIBHOTO
AelcTBUs HKO(PAKTOPOB. 3aKOH OMOJOTMYECKOr0 ONTHMYyMa, €ro 3Hau€HHUE JUIsl COBEPLICHCTBOBAHMS
IIPUHLUIIOB YKOJIOTM4ecKoro HopmupoBanus. Koncopuus no Masunry. Tumnsl cBsizel KOHCOPTOB C
AIpOM KOHCOpPLUHM. B3aMMOOTHOIIEHMSI PacCTEHMH C JKMBOTHBIMH. B3aMMOOTHOILEHUS pPACTEHUN B
¢uroneHozax. CyTouHasi, Ce30HHAas M pPA3HOTOJMYHAs H3MEHUYMBOCTh (urToneHo3os. Cykueccus:
IIEPBUYHAs U BTOPUYHAS.

Pasneall. 3enéHoe CTPOMTENBCTBO —  CO3JaHME  YCTOMYHUBBIX JIKOCHCTEM.
O310poBUTEILHAS POJIb 3€JIEHBIX PACTEHMI.
Co3anyie yCTOMYMBBIX IKOCUCTEM:

4 Bmusune w#3BECTKOBOTO IMPOMBIINIJICHHOI'0 aspo30JIsI Ha BEUHO3CIEHBIE KOMITOHCHTBI
TOPOJCKUX (PUTOLIEHO30B;
BnusiHue nrokcuaa a3ota BBIXJIONOB aBTOTPAHCIIOPTA HA 3€JIEHBIC PACTCHUS
Bnusinne nuokcuaa cepsl Ha 3€JE€HBIE PACTEHMUS;
3alUTHBIE MEXaHU3MbI PACTEHHI OT AEHCTBUS arpeCCUBHBIX I'a30B;
3aluTHBIE MEXaHU3MBbI OT JE€HCTBUS IPOMBILUIEHHOTO 1IE€JI0YHOI0 a3pO30Jis;
VY CTONYMBOCTD K PEKPEALMOHHON HAarpy3Ke;
OzeneHeHne  TOpPOAOB C UYEPHOW METAUIyprued U MPOU3BOJICTBOM CTPOUTENIbHBIX
MaTepuaios;

ANANE N NN

O310pOBUTENbHAS POIb PACTCHUMN:
Brinenenune pacTeHUsAMU KUCIOPOAA U MOTJIOMIEHUE YIIEKUCIOT0 U APYTrUX arpeCCUBHBIX
ra3os;
[IIymo3amuTHBEIE CBOMCTBA PACTECHMUIA;
CHuxeHue 3anbUIEHHOCTH BO3/lyXa C YYaCTHUEM PACTEHUN;
Kimmatoo6pasyromiast posiab pacTeHHi;
Bakrepunuaabie cBOWCTBa pacTeHUM, (DUTOHITUIBL,
DCTEeTUYECKHE CBOMCTBA JIECOMOCAIOK.

<

AN NANANEN

Pa3zpean 111. Armocdepa. Xumuueckuit cocraB. Mcrounuku 3arpsisHeHusi. O30HOBBIM JKpaH,
UCTOpHS ero (OpPMHUPOBAHUS W IUIAHETapHas poiib. Monenn mapHUKOBOTO 3P QeKTa MPU3EMHBIX CIIOEB
aTMoc(epbl, HEraTUBHBIE IMOCIEACTBUS MapHUKOBOro 3¢ dekra. Xumus oOpazoBaHHs aTMOC(HEpPHOro
a’po30JIs ¢ yyacTHeM paaukajioB u apyrux gactuil (SO,, NO,, H,0, O, CO, NH3, HNO3, H,SO4, OH').
ATMoc(hepHble 0caZKu — IMpolecc camMoouHIeHus: atMocdepbl. OcobeHHOCTH aTMOc(epsl TOPOJIOB C
4EPHOH METATyprueil W TPOM3BOJICTBOM CTPOUTENFHBIX MaTepuayioB. Vcmonp3oBaHue Xapakrepa
NPOCTPAaHCTBEHHOW JIMHAMHUKM TIOKa3aTeleld XUMHUYECKHUX CBOMCTB CHera B CBS3M C 3a/JadaMu
HKOJIOTMYECKOT0 30HUPOBAHUS OCBAUBAEMOMN TEPPUTOPUH U 3€JIEHOTO CTPOUTENHCTBA FOPOJIOB C UEPHOM
MeTajulypruei (Ha mpumepe MpoCTPaHCTBEHHON W nuHamMuku pH cHera r.Marauroropcka). Xapakrep
MEXTOJIOBOIM JTMHAMUKHA XUMHUYECKUX CBOWCTB CHETa KaK WHIAMKATOP OIEHKH Pa3BUTHS dKOJOTHUECKOU
CUTyallul B TPOMBIIUIEHHBIX ropogax. PakTopsl NPOCTPAHCTBEHHOH, CE30HHONH U MEXIroJ0BOU
JMHAMHUKHU TTOKa3aTesIei KHCIOTHO-OCHOBHOT'O COCTOSIHUSI CHETa MTPOMBITITICHHBIX TOPOAOB (Ha MpuMepe
r.MarauToropcka).

Pazgen 1V. I'mapocdepa. BetBu kpyroBopora Bojbl, UX IJIaHETapHAs pojib. MeTeopHbIE BOJBI,
ux reresuc. [Ipomeccsl popMupoBaHUs XUMHUYECKOTO COCTaBa METEOPHBIX BOJ. XMMHUYECKHE CBOMCTBA
NPUPOJHBIX BOJ: 00mIas MuHepanu3anus, pH, oKMCIUTETbHO-BOCCTAHOBUTENBHBINA MOTEHIUAN, (POPMBI
KECTKOCTU M METOJbl  CHIDKEHHS  KECTKOCTH, (OpPMbI  arpecCUBHOCTU  (YIJIEKMCIIOTHa,
BBIIEJIAYMBAIONIAs], OOIIEKUCIOTHAS, MarHEe3HalIbHasl, CyIb(arHas). ICTOYHUKH 3arps3HEeHus.

Paznen V. IlouBa — xkoMmoHeHT Ouocepsnl. [InanerapHas poyib MOYBBI M POJIb NOYBHI B
6uoreonenosze. Konnenuus B.B.JlokyuaeBa o ¢akTopax nmouBooOpasoBanusi. [Ipoduis moazonmcroi
nouBsl. Teopus MoA3071000pa30BaTENBHOTO MpOLECCA.

Xumust mouB. [Tornmotutenbras cnocoonocTs mous o K.K.I'eapotiny. OTinrane noHO-00MEHHBIX



MPOILIECCOB OT Tporiecca copOiuu. [Tpupoanbie HOHUTHL. DOPMBI TOYBEHHOUN KUCIOTHOCTH: aKTyallbHAs,
OoOMEHHas ¥ TUJIPOJIUTUYECKAS.

Buosorus mous. [louBeHHBIC TPUOBI, UX IKOJOTHYECCKHUE TPYIIIBI U SKO(DAKTOPHI, OMPEACTSIONTNE
ux pasButHe. [louBeHHBIE BOJOPOCIH, UX SKOJOTHUUYECKHE TPYMIBI U 3KO(PAKTOPHI, ONMPEACIISIONINE X
pa3BuTHE. YdYacTHE TOYBEHHBIX BOJOPOCICH B METOJaX OHOJOTUYSCKOW OYHCTKH CTOYHBIX BOJI.
Jlumaiitnukn ¥ JUXEHOWHAWKAUMs 3arpsi3HeHus armocdepbl. IlouBeHHbie kuBOTHBIC. MX
knaccudukanus, Tpopudeckre rpynnsl. [Ipocreiimme, yepBy, WICHUCTOHOTHE, MieKonuTatomue. 1Ux
AKOJIOTHYECKHE (PYHKIMU. YYacTHE MPOCTEHIMX W YepBedl (HEMaToJ W KOJOBPATOK) B IpoIleccax
OHOJIOTNYECKOM OUYHMCTKU CTOYHBIX BOJI.

Pa3nesa V1. MoHUTOpPHHT cpeAbl 00MTaHMS.

AtmocdepHblii MOHUTOpHUHT. Ero nenb W 3aayu, OPUHLUIBI OpraHU3aliu, KaTeropuy MOCTOB
(cranoHapHBId, TEepeABIKHONW monadakenbHbIM, MapmpyTHbii). [lepeaBmwxkubie nabopaTopun
skonoruueckoro koutpos (IIJIDK). Kareropuu IJVIDK. Kputepuu Bei6opa MeTo10B U 000pYyI0BaHUS
[IJIDK. ITporpaMMBbl 3KOJI0rM4E€CKOI0 MOHUTOPUHIA, OCYLIECTBIIsieMble ¢ momolisio [TJIOK.

IIporpammMbl  aTMOC(EpPHOro U THAPOXMMHUYECKOIO MOHUTOPUHIA (Ha MpUMEpe HCCIeA0BaHUs
KHCJIOTHO-OCHOBHOT'O COCTOSIHUS CHEra I. MarHuToropcka).

[TouBeHHO-XUMHUYECKUH MOHUTOPUHI IPOMBIIUICHHBIX TEPPUTOPUI (HA MpUMEpe OLEHKU
peakiuu XBOMHOIO OMaja BEYHO3EIEHBIX IIOPOJ JAEPEBbEB B IPEIEax 30HbI PACHpPOCTPAHEHUS
IIPOMBIIIJIEHHOTO LIEJIOYHOTO a3pO30JIsl.

Busyanu3zanus — coBpeMeHHbIe TEHACHIIMU Pa3BUTHS SKOJIOIMUECKOro KOoHTposst. Poiabs meTonos
BU3YaJIbHOW OWOMHJMKAIMK 3arpsi3HEHHs] aTMOC(epbl C IMOMOILBIO BBICHIMX PAcTEHUM B cuUCTeMeE
KOMIUIEKCHOTO MOHMTOpPHUHIA IPOMBIIIJICHHBIX TOPOJOB W PEruoHoB. JlOCTOMHCTBA METOJOB
BU3YaJIbHOW OMOMHIMKAIIMY 3arPA3HEHUs aTMOC(EPHI C TOMOIIBIO BBICIIUX PACTEHHH.

Paznen V11. Konuenuus ITJIK.

[IpenensHo pomyctumas koHueHTpauus (IIJIK) BemecTB-HOpMaTUB KadecTBa OKpYXKarouleu
cpeabl. ITJIK 3arpssssromux aTMocdepy BeIIECTB: MaKCHMAaJbHO pa3oBas M cpeaHecyTouHas. Mx
IIPUHIUIIE] HOPMUAPOBAHUS.

I[TAK s3arpssssomyx INOBEpXHOCTHbIE Boabl cymu Bemiect: [IJIK rurmenunueckas, IIJIK
pridoxo3aiictBenHas u [1JIK 6uoreoxumuueckas. Ux npunnunsl HopmupoBanus. Konuenuus [latuna:
MaKCUMaJIbHO HEIEUCTBYIOIIKE, IOPOrOBBIE U TOKCUYHBIE KOHIIEHTPALMH BPEIHBIX BEILIECTB B BOJE.

Henocratkn  konuenuuu  ITJK.  CoBepuieHCTBOBaHME  NPUHIUIIOB  3KOJOTHYECKOTO
HOPMHPOBAHUS: NIPEAENIBHO JOIYCTUMAs DKOJIOTMYECKask Harpy3Ka — allbTEpHATUBHBINA DKOJIOIMYECKUI
HOPMAaTHB KauyeCTBA OKPYKAKOLIEH Cpelbl C Y4ETOM NMPUHIMUIIOB PAlMOHAIBHOTO IPUPOIOIIOIB30BaHUS.

7 OuneHOYHBIE CPEACTBA IS IPOBEACHHUS MPOMEKYTOYHOM aTTeCTallul
a) [lnanupyemble pe3y/1bTaThl 00y4eHHs U OLlEHOUYHbIE CPeJACTBA /ISl IPOBedeHUsI IPOMEeKYTOUHOM
aTTecTalluu:
Crpykrypubiii | [Inanupyemble pe3ynbTaTsl 00ydeHHs OueHouHBbIE CpeacTBa
JIIEMEHT
KOMIIETEHIINU
OIIK-5: cnoco0HOCTHI0 MPUMEHSATh B IPAKTHYECKOH eI TeIbHOCTH NPHHIUIBI PALHOHAJIBLHOTO
HCI0JIb30BAHHS NPHPOIHBIX PeCYPCOB H 3aAIIMThI OKPY KaKOLIell cpebl

3narthb OcHOBoOMOJIATAIONINE 3aKOHBI TNPHUPOJBL: HpUHIMIEI | TeopeTnyeckne BOMPOCH K
OpraHM3aIllil W pa3BUTUSA Onocdepsl, €€ CTPYKTYpy; | TabOpaTOpHBIM U KOHTPOIBHOM
NPUHIUNG  OpraHW3allld, pPa3BUTUS, YCTOWYHBOCTH, | paboTam, a TaKxe
CTPYKTYpy OHOT€OLIEHO30B. HMHTEPaKTHBHOTO
3aKoHBI B3aUMOJICHCTBHUS JKUBBIX OPTaHU3MOB M UX TECTHPOBAHUS

CO00IIECTB CO Cpeoif OOUTaHUS; TPHHITUIIBI
PalMOHATIBHOTO NPUPOIOIIOIB30BaHUS U IEPCIIEKTUBBI
CO3/JJaHUSI 9KOJIOTMYECKH Oe30IaCHBIX TEXHOJIOTHH.
CoBpeMeHHbIE MPOrpaMMbl U MPOEKThl IKOJIOTHYECKOro
MOHHUTOPHHI'A CpeJibl OOMTaHMSI.




YMeThb I'pamMOTHO BecTH OMOMHIMKAIIMOHHBIC HAOTIOICHUS B OTBeuaTh HA  BONPOCHL K
CBSI3M C 3a[1a4aMHi SKOJIOTHYECKOTO MOHUTOPHHTA U J1a00paTOPHBIM paboTam u
rPaMOTHO OLIEHUBATb TOCIIEICTBUS CBOCH WHTepakTHBHOTO
npodeccroHaNbHO e TebHOCTH. TECTUPOBAHHUS
[IpumensTH METOIBI paloHaIbHOTO
NPUPOJOTNIONE30BAHUS Ui CO3JaHUs.  yCTOWYMBBIX
JKOCHCTEM HAa  JTale  MNPOCKTUPOBaHHS  3eNEHOTO
CTPOMTEIILCTBA.

Baagernb IIpakTHYecKMMH HaBBIKAMU 10 OMpE/ICIICHHIO ypoBHel | HaBbikamu BH3YaJIbHBIX
BO3JICUCTBHS aHTPOIIOTCHHBIX (DAKTOPOB HA IKOCUCTEMBI, METOJI0B 9KOKOHTPOJISA,

MeToaaMu METOIBI PAlIHOHATBLHOTO 3HAHUSMH 3aKOHOB TPUPOJIEIL.
MPUPOONOIB30BAHUS IS CO3/IaHUS YCTONUUBBIX Ha KOTOPBIX OHH OCHOBAHBI
9KOCHCTEM Ha 3Tare MPOCKTHPOBAHUS 3€IEHOTO
CTPOMTEIILCTBA.

CriocobamMu MHUHUMHA3ALNH HEeOJIaronpusITHOTO
BO3JICHCTBHUSI Ha OKPYXKAIOUIYI0 NPUPOJHYIO Cpely Hu
3/I0POBbE YETIOBEKA
OK-8: roTroBHOCTBIO I0JIb30BATHCH OCHOBHBIMM MeETOJAMHM 3alIUTHI NPOU3BOACTBEHHOIO

NEepPCOHAJIa W HACEeJEHHMA OT BO3MOKHBIX IIOCJEICTBUIl aBapuil, KaTacrpod, CTUXUIHBIX

OeaCTBMIA.

3HaTh MeTonpl CHHXKEHHS AHTPOIOIEHHBIX BO3JAeHCTBHM, a | TeopeTuueckue BOMPOCHI K
TaKxKe MEPCHIEKTUBBI nxX COBEPIICHCTBOBAHUS. | JTAOOPAaTOPHBIM M KOHTPOJIHHOH
Meponpusituss 1m0 o0EcredeHHI0  3KOJIOTHYecKoil | paboram, a TaKkKe
0€301acCHOCTH TEXHOJIOTHA W TEXHWYECKUX IPOEKTOB. | HHTEPAKTHBHOTO
Mertonsl  3amuTel  atMocdepbl M TUAPOCHEPHL. | TECTUPOBAHUS
CoBpeMeHHbIE TEHAECHIIMH YKOKOHTPOJIS.

YMmerhb I'pamotHO BecTn OMOMHAMKAIIMOHHBIE HaOmroneHus B | OrBeyaTts Ha BOIIPOCBI K
CBA3M C 3a/adyaMH  3KOJOTMYECKOTO MOHHMTOpPUHra M | JJaOOpaTOpHBIM paboTaM U
9KOJIOTMYECKOT0 30HUPOBAHUS OCBAaWBAaEMbIX TeppuUTOpuil | MIHTEepakTUBHOrO
B CBSA3M C 33Jla4yaMy 3€JIEHOr0 CTPOUTENILCTBA U CO3LAHMsl | TECTUPOBAHMS
YCTOIUUBBIX 9KOCHCTEM.

I'pamotHO OLICHUBATb BIIHMSIHUE cBoel
npodeccHoHaNIBHON AEATEIbHOCTH Ha BCE KOMITIOHEHTEHI
(hOHOBBIX TeppHUTOpHH, ypbacucTeM M INUTAaHHPOBOYHBIX
00pa3oBaHMUIA.

IIpumensaTh METO/bI panoHaIbHOTO
MPUPOJOII0JIH30BaAHUSA 1A CO3J1aHuA YCTONYMBBIX
HKOCHUCTEM.

PaccuuteiBaTh TEXHHMYECKHE peuicHus 1Mo YMCHBIICHUIO
TCXHOI'CHHOI'O BOSHeﬁCTBHH Ha MPpUPOJHBIC KOMITIOHCHTEI.

Baagern [IpakTuecKkuMU HaBBIKAMU IO OTIpEeeHUI0 ypoBHe | HaBbikamu BU3YyaJIbHBIX

BO3JICHCTBYSI aHTPOIIOTEHHBIX (PAKTOPOB HA IKOCHCTEMBI; METOJIOB 3KOKOHTPOJI,

MeTOI[aMI/I MCETOJbI PAIUOHAIBHOI'O ITPUPOAOIIOJIb30BAHUSA
I CO3JaHusA YCTOI\/‘I‘II/IBLIX OKOCHUCTEM Ha JTallc
IMPOCKTUPOBAHU A 3eJIEHOT0 CTPOUTECIILCTBA.

3HAaHUSIMH 3aKOHOB MPHUPOJBI.
Ha KOTOPBIX OCHOBAHBI 3TH

METO/pbI, Teopuei
9KO3AIIUTHBIX METOJIOB
CHIKEHUS TEXHOT€HHOH
Harpys3ku u CO3JJaHuUs

YCTOWYUBBIX IKOCHCTEM.

0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUYHON ATTECTAIIUM, OKA3ATEeIM U KPUTEPUHU

OLICHUBAHUA:

OnenuBaetcst paboTa Ha 1a00PaTOPHBIX, B OTBETaX HAa TEOPETUYECKUE BOMPOCH, B TOM YHUCIE Y
JIOCKH, BO BJIaJICHUU MPAKTUUECKUMHU HaBbIKaMH BU3yaJIbHOI'O SKOJOTHYECKOT0 KOHTPOJIS.

Kpurepun ouenku 3auéra:

1. OueHka «3a4Te€HO» BBICTABIIAETCS CTYAEHTY, KOTOPBIN
- IPOYHO YCBOWJI MIPEyCMOTPEHHBII IPOrpaMMHBII MaTepual;

- IPaBUJIBHO, apI'YMEHTUPOBAHO OTBETHJI HA BCE BONPOCHI, C IPUBEACHUEM IIPUMEPOB;



- IIOKa3sall FJIy60KI/Ie CUCTCMATU3HUPOBAHHBIC 3HAHUA, BJIAACCT IMPUCMAMU PACCYKACHUA U
COTOCTABIISIET MaTepHal M3 Pa3HbIX HUCTOYHUKOB: TEOPHUIO CBS3BIBACT C NPAKTUKOH, APYrUMH
TeMaMH JAaHHOT'O Kypca, APYTUX U3y4aeMBbIX IIPEIMETOB.

- 6e3 OIMOOK BBITIOJIHMII IPAKTHYECKOE 3aaHuUE.

2. OueHKa «HE 3a4TEHO» BBICTABIISICTCS CTYACHTY, KOTOPBIM HE MOJIYYHJI JOIMYCK K caade
3a4yéra 1Mo OWJIeTaM WJIM B CiIydae JOIycKa K 3aué€Ty 1o OujieraM MpaBWJIBHO OTBETHII Ha OJWH
BOIpoc OuieTa, a B OTBETaX Ha J[BA JAPYTUX BOIpOca OWiieTa MOMYCTHII CYIIECTBEHHBIC OIIMOKH,
HE MOXET OTBETUTh Ha JOMOJHHUTEIbHBIC BOIPOCH MPEMOJABATENsI M HE HUMEET IEIOCTHOTO
npeacTaBieHus o auctuiimae. CaMocToATeNbHAs 3aMEeHa CTYJSHTOM OJHOTO BOIIpoca Ouiera
JPYTUM paclieHUBACTCS KaK OTCYTCTBUE OTBETA IO BOTIPOCY OMIIETA.

BOITPOCHI K 3AUETY

Pasznen 1. buocdepa. Yuenne B.M.Bepnaackoro o xuBoM BemiectBe. KpyroBopoT BeliecTtB B
ouocdepe. buomormueckne mpomecchl MaJbIX LUKIOB YIrIIEpoAa, a30Ta M Cepbl: XEMOCHHTE3,
¢dorocunte3, rereporpodHas ¢ukcamus CO,, Opoxkenue, IpixaHue (adpoOHOE H aHaA’pOOHOE),
aMMOHU(DUKaIUs, HUTpUPUKAKA (aBTOTpodHAs U TeTepoTpodHas ), ACHUTPUPUKALIHS, a30TPUKCALIHS,
aCCUMWIIAILIMS HUTPATOB, Cyibpodukanuss u jaecyiabPodukanus, acCUMUISIHUS CyIb(PaToB —
BaKHEHIIME MPOLECChl OMOJIOrMYECKO OYMCTKU CTOYHBIX BOJ. I'eojormueckoe v THApOXUMUYECKOE
3HaYeHUE LMKIIOB Yriepoja, azora u cepbl . Cucremaruka xuBoro mupa no Burrekepy. CtpoeHue
9YKapHOTHON M NPOKapUOTHOM KileToK. Bupyc — Heknerounas ¢popma xu3Hu. [IpoykTuBHas BupycHast
uHeKusa. MeponpusaTus 10 CHIKSHHIO PHCKa BUPYCHOTO 3apaKCHHUsSI M PACIIPOCTPAHEHUSI BUPYCHBIX
MH(EKIIHA.

buoreonenos, ero opranusanusi U rpaHuibl. DKOJIOTUYECKUE (PAKTOpbl. 3aKOH OTHOCHTEIHHOTO
necTBus 3K0(PaKTOpoB. 3aKOH OMOJOTMYECKOrOo ONTHUMYyMa, €ro 3Hau€HWe JUIsl COBEPLICHCTBOBAHMUS
IIPUHIUIIOB DKOJIOTH4ecKoro HopmupoBaHus. Koncopuus no MasuHry. Tumsl cBsi3eil KOHCOPTOB C
AIpOM KOHCOpLMHM. B3aMMOOTHOLIEHWS pacTeHMH C JKMBOTHBIMHU. B3aMMOOTHOIIEHUS pAacTEHUN B
¢urtonenoszax. CyrouyHasi, CE30HHAass W PA3HOrOJMYHAsT HM3MEHUMBOCTh (uUTOLEHO030B. CyKieccus:
NepBUYHAS U BTOPUYHASL.

Paznenll. 3enénoe CcTPOUTEJBCTBO —  CO3JaHHE YCTOMYHUBBIX JIKOCHCTEM.
O310poBUTE/ILHAS POJIb 3€JIEHBIX PACTEHUI.
Cozflanne yCTOWYMBBIX DKOCHCTEM:

v BiusiHHE H3BECTKOBOTO TPOMBIIIIEHHOTO a3p030Jii HAa BEYHO3EIEHBIE KOMITOHEHTHI
TOPOACKHUX (PUTOIIEHO30B;
Bimsiane nuokcuaa a3ora BEIXJIONIOB aBTOTPAHCIIOPTA HA 3€JIEHBIE pACTEHUS
Bimsiane nuokcuna cepsl Ha 3€JIEHBIE PACTEHHUS;
3aluTHBIE MEXAaHU3MBI PACTEHUN OT JEMCTBHS arpeCCUBHBIX I'a30B;
3alMUTHBIE MEXAHU3MBI OT IEUCTBUS IPOMBIIIIEHHOTO HIEJIOYHOTO a3pO30JIs;
Y CTONYUBOCTB K PEKPEALUOHHON HArPy3Ke;
O3zeneHeHHEe  TOpOAOB C YEPHOW METAUIYPTHMEM W IPOU3BOJICTBOM CTPOMUTENIBHBIX
MaTepuasos;

ANANE NN

O3110pOBHUTEILHAS POIL PACTCHUMN:
Brinenenue pacTeHUs MU KUCIOPOIA Y TOTJIONMICHUE YTIEKUCIOTO U JAPYTUX arpeCCUBHBIX
rasos;
[ITymo3aniuTHBIE CBOMCTBA PACTEHUI;
CHikeHue 3anbUIEHHOCTH BO3/lyXa C y4aCTUEM PaCTEHU;
KnumaTtooOpasytorias posib pacTeHU;
BakrepuruaHbie cBOWCTBa pacTeHUH, (PUTOHITUIBI,
OCTEeTHYCCKUE CBOMCTBA JIECONOCAI0K.

<
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Pazgean 111. Armocdepa. Xumuueckuili cocraB. Mcrounuku 3arpsizHeHusi. O30HOBBIM SKpaH,
UCTOpHA ero (OpMHUPOBAHUS U IUIAHETapHas pojib. Mojaenan MapHUKOBOro 3 QeKTa NPU3EMHBIX CIOEB
aTMoc(epbl, HEraTUBHBIC IMOCIEACTBUS MapHUKOBOrO 3 dexra. Xumus oO0pazoBaHHs aTMOC(HEpPHOrO
a’po30J1s ¢ yyacTueM paaukanos u apyrux dactuil (SOz, NO,, H,0, O, CO, NH3, HNO3, H,SO4, OH').
ATMOChEpHBIE 0CaIKH — MPOIeCC caMoouuIeHus: arMocdepbl. OcobeHHOCTH aTMOCc(hepsl TOPOIOB C
YEPHOM MeTallyprueil U HpOM3BOJCTBOM CTPOUTENIBHBIX MaTepuasoB. Vcnosnb3oBaHue Xapakrepa
IIPOCTPAHCTBEHHOW JUHAMUKM II0Ka3aTeled XHWMHYECKMX CBOWCTB CHEra B CBS3M C 3aJadyaMHy
9KOJIOTUYECKOT0 30HUPOBAHMSI OCBAaMBAEMOM TEPPUTOPHUHU U 3€IEHOTO CTPOUTEIHCTBA FOPOAOB C UEPHOM
MeTaJlIIypruei (Ha nmpumepe npocTpaHCTBeHHON u auHaMmuku pH cHera r.Maruuroropcka). Xapakrep
MEXI'0JIOBOM TMHAMUKN XUMHUYECKUX CBOMCTB CHEra Kak MHIMKATOpP OLEHKH Pa3BUTHS 3KOJOIMUYECKON
CUTyallUM B IIPOMBILUICHHBIX TIopoaax. P@akTopbl IPOCTPAHCTBEHHOW, CE30HHOM U MEXIOJOBOU
JUHAMHUKHU [OKa3aTesaed KMCIOTHO-OCHOBHOI'O COCTOSIHUSL CHEra IPOMBIIIJIEHHBIX TOPOAOB (Ha pUMepe
r.Maruuroropcka).

Pasznen 1V. T'mapocdepa. BetBu kpyroBopota BoJibl, X IUIaHETApHAs! poJib. MeTeopHbIE BOJIBI,
ux reresuc. [Ipomeccrl GopMUpOBaHUS XUMUYECKOTO COCTaBa METEOPHBIX BOJ. XUMHUYECKHE CBOICTBA
MPUPOJHBIX BOJ: 00mIas MuHepanu3anus, pH, OKHCIUTETbHO-BOCCTAHOBUTENLHBINA MOTEHIUAN, (POPMBI
KECTKOCTU M METOIbl  CHIDKEHUS  JKECTKOCTH, (OpPMBI  arpecCUBHOCTU  (YIJIEKMCIIOTHA,
BBIIEJIAYMBAOIIAs, OOIIEKUCIIOTHAS, MarHEe3HaJIbHAA, Cynb(aTHas). IcTOUHNKHN 3arpsi3HEHUs.

Paznen V. IlouBa — xommoHeHT Omocdepsbl. [l1anerapHas posib MOYBBI M POJIb MOYBHI B
ouoreonenosze. Konnenmust B.B.JlokyuaeBa o ¢akxropax nouBooOpazoBanus. [Ipoduis momzonmcroi
nouBkl. Teopus 1mo13071000pa30BaTENBHOTO IpoIecca.

Xumus nouB. [lornorutensuas cnocoonocts mous o K.K.I'eaporiny. OTindne noHO-00MEHHBIX
mporLeccoB OT nporecca copouuu. [Ipuponnsie HOHUTHL. DOPMBI TOUBEHHOM KUCIOTHOCTHU: aKTyallbHas,
OOMEHHasi M TUAPOIUTUYECKASL.

Buosorns nous. [TouBeHHbIE TPHOBI, X HKOJIOTUYECKUE TPYIIIBI U 3KO(AKTOPHI, ONPEAESIONNe
ux paszButue. [louBeHHbIE BOJIOPOCIIH, UX IKOJOTUYECKUE TPYIIIBI U 3KO(PAKTOPHI, ONPEAEIIIONINE UX
pa3BuUTHE. YuacTHe IOYBEHHBIX BOAOPOCIEH B MeToJaX OMOJOrMYECKOW OUYMCTKH CTOYHBIX BOJ.
JlumiaiHUKM W JMXEHOMHJWKauWs 3arps3HeHust artmochepsl. I[louBeHHble kuBoTHBIE. X
kinaccuukanus, Tpopudeckue rpynnsl. [Ipocreiimme, yepBy, 4JIeHUCTOHOTHE, MieKonuTamoomme. Mx
9KOJIOTUYECKHE (PYHKIUU. YYacTHe MPOCTEHIIMX W YepBel (HEeMaToJ W KOJOBPATOK) B MpoIleccax
OMO0JIOTNYECKOI OUUCTKU CTOUHBIX BOJ.

Pazgen V1. MOHMTOPHUHT cpelbl 00MTaHUS.

ATMocdepHbIii MOHUTOPUHT. Ero nens v 3ajayu, NPUHIMIBI OPraHU3allUM, KaTErOpUH MOCTOB
(cranoHapHbIid, nNepeABIKHOW monadakenbHbIM, MapupyTHbii). IlepeaBuwxkuble nabopaTopun
skosnornueckoro koHtpods (IIJISK). Kareropuu IIJIDK. Kputepuu Bribopa MeTo/10B U 000py10BaHUS
[IJISK. ITporpaMMBbl 3KOJI0rM4E€CKOI0 MOHMTOPHHTIA, OCYLIECTBIIsIEMbIE ¢ momolsio [TJIOK.

[IporpamMmMbl  aTMOC(EPHOTO U THAPOXUMUYECKOTO MOHMTOPHMHIA (Ha MpPUMEpE HCCIIETOBAHUS
KHCIIOTHO-OCHOBHOT'O COCTOSIHUS CHETa I.MarHuToropcka).

[TouBeHHO-XMMHUYECKUN MOHUTOPUHI TPOMBIIUIEHHBIX TEPPUTOPUN (HAa TpUMEpe OLIEHKH
peakuuy XBOWHOIO OIaJa BEYHO3EIEHBIX IIOPOJ JEPEBBEB B Ipeleiaax 30HBI PACIPOCTPAHECHUS
ITPOMBIIIJIEHHOTO HIEJIOYHOTO a3pPO307Isl.

Busyanusanus — COBpEMEHHbIE TEHICHIUU Pa3BUTHUS DKOJIOTMYECKOro KOHTpous. Poib MeTon0B
BU3YyaJIbHOW OMOMHAMKAIIMM 3arpsi3HEHUS aTMOC(epbl C MOMOIIbIO BBICHIMX PACTEHUH B CHUCTEME
KOMIUIEKCHOTO MOHHUTOPHUHIA IIPOMBIIUICHHBIX T'OPOJOB M PETHMOHOB. J[OCTOMHCTBA METOMOB
BU3YyaJIbHOW OMOMHIMKAIIMH 3aTPSA3HEHUS aTMOC(ephl ¢ TOMOIIbIO BBICIIUX PACTEHHH.

Pazngen V11. Konnenuus ITK.

IIpenensHo pomyctumas koHueHtpauus (IIJIK) BemecTB-HOpMaTHMB KadecTBa OKpPYXKaroLIEH
cpenbl. [IJIK 3arpsi3usrommx atMocdepy BelIeCTB: MAaKCHMaJIbHO pa3oBas M cpeaHecyTrouHas. Mx
MPUHIUIBI HOPMUPOBAHHUSL.



I[IJK 3arps3Hstomux moBepxHOCTHbIe BoAbl cymu BemlecTB: [IJIK ruruennueckas, IIJK
peiboxo3siictBenHas u [1JIK 6uoreoxnmmueckas. MIx npuniunel HopmupoBaHus. Konnenus [latuna:
MaKCUMAaJIbHO HEJIEUCTBYIOIINE, IOPOTOBBIE U TOKCUYHBIE KOHIIEHTPALIMH BPEIHBIX BEIIECTB B BOJIC.

Hepgocrarkm  xonmenmuu — I[11K. CoBepIIeHCTBOBAaHUE ~ MPUHIMIOB  HKOJOTHYECKOIO
HOPMHUPOBAHMUS: MPEIAEIBHO JOIMMYCTUMAsL SKOJOTHYECKasi Harpy3ka — ajlbTepPHATUBHBIA KOJIOTUUYECKUI
HOPMAaTHB KaueCcTBa OKPYKAIOIIEH Cpe/ibl C YIETOM MPUHIIMIIOB PAIMOHAIBHOTO MPUPOIOIIOIH30BAHUS.

8 YueOHO-MeTOoIUYEeCKOE U HH(POPMAIHOHHOE 00ecTieYeHre T CIHIIHHbI

a) OcHoBHas1 IUTEpaTYypAa:
1. Oxkomnorus: Yueonuk / [ToramoB A.[l. - 2-e u3z., ucnp. u non. - M.: HUL] MTHOPA-
M, 2016. - 528 c.: 60x90 1/16. - (Bsicmiee obpa3zoBanue: bakamaBpuat) (Ilepernér) ISBN 978-5-
16-010409-6 - Pesxxum noctyna: http://znanium.com/catalog/product/487374

0) lonoiHUTe IbHAS JINTEPaTypa:

1. Okonorus: yuedbnoe nocoodue/JI.JI.Hukudopos - M.: HUL] UHDPA-M, 2015. - 204 c.:
60x90 1/16. - (Beicuiee obOpasoBanme: bakamaBpuar) (Ileperuiér) ISBN 978-5-16-010377-8 -
Pexum noctyna: http://znanium.com/catalog/product/486270

2. Okonorus : yueonuk / H.W. Huxonaiikun, H.E. Hukomaiikunaa, O.I1. Menexosa. — 9-¢
u3 ., nepepad. u gon. — M. : UH®PA-M, 2018. — 615 c. — (Briciiee oOpazoBanue: bakamaBpuar).
—  www.dx.doi.org/10.12737/textbook_59424461554366.38209629. - Pexum  mocryna:
http://znanium.com/catalog/product/566393

3. Oxomorus : yueonuk / B.C. Ilymkaps, JI.B. Slkumenko. — M. : UHOPA-M, 2017. —
397 c¢. : [2] ¢ uB. wn — (Beicuiee o6OpasoBanme: bakamaBpmar). —
www.dx.doi.org/10.12737/16540. - Pexxum goctyma: http://znanium.com/catalog/product/774283

4. Dxomnorus : yueoHuk / A.J[. [loranos. — 2-e uza., ucnp. u gon.— Mocksa : UHOPA-M,
2017. — 528 c. — (Breicuiee oOpaszoBanme: bakamaBpmar). - Tekct : smekrponHbid. - URL:
http://znanium.com/catalog/product/872295

5. Okonorusi texHocheprl: npaktukym / C.A. Mensenesa, C.C. Tumodeena. - M.:
®opym: HUI[ UHDPA-M, 2014. - 200 c.: 60x90 1/16. - (Bsicumiee oOGpa3oBanmue). (0010KKa)
ISBN 978-5-91134-848-9 - Pexxum noctyna: http://znanium.com/catalog/product/446534

6. Oxonorusi. YueOHas nosieBas npaktuka: YuyeOHoe nocooue / Kynem B.®., MaBpuien
B.B. - M.:HUIl UH®PA-M, Hog. 3nanune, 2015. - 332 c.: 60x90 1/16. - (Briciiee o6pa3oBanue:
bakanaspuar) ISBN 978-5-16-010292-4 - Pexum JOCTyTIA:
http://znanium.com/catalog/product/483086

7. SlcoBeeB, M.I'. Dkosorusi ypOaHU3UPOBAHHBIX TeppuUTOpHUil : yued. mocobue / M.T.
Scosees, H.JI. Ctpexa, [.A. Iaupikaitnuk ; mog pen. M.I'. Scoseea. — Munck: HoBoe 3HaHue ;
Mocksa : UHOPA-M, 2015. — 293 c. — (Briciiee obpazoBanue: bakanaspuar). - ISBN 978-985-
475-708-7 (Hosoe 3manme); ISBN 978-5-16-010302-0 (MH®PA-M, print); ISBN 978-5-16-
102242-9 (MH®PA-M, online). - Teker : 3JEKTPOHHBIN. - URL:
http://znanium.com/catalog/product/483202

B) MeToauueckue yKazaHus:

1. Kopo6oa H.JI. Ouenka mokazaresneil KHCIOTHO-OCHOBHOTO COCTOSIHUSI TIOYB U
MIPUPOJIHBIX BOJI C TIOMOIIBIO HOHOMETpUH [ TeKCT|: MeToaA. yKa3aHus K JIabopaTopHOM paboTe s
cryaentoB crnenuanbHoctd 280101 Bcex ¢dopm obyuenuss / H.JL. Kopobosa; MITY, [kad.
[M9ubX]]]. — MarauToropck, 2009. — 22 c.

2. Kopo6oBa H.JI. BusyanpHas OuowHIWKamus 3arpsi3HEHUs: arMmocdepsl ypbocuctem
IIEJIOYHBIM a3p030JIeM M JHOKCHUAOM a30Ta C IMOMOIIBIO BBICIIMX PACTEHHH B MOJEBBIX H
KaMepaJbHbIX ycioBusx [Tekcr]: meron. ykazaHus K jJabopaTopHOil paboTe IUIsl CTYJACHTOB BCEX


http://znanium.com/catalog/product/487374
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HanpaBieHuid Bcex ¢opm oOyuenus / H.JL Kopoboa; MITY,

MarnuTtoropck, 2016, c¢.10.

[xkad. TIDuBXI]. -

3. Kopo6osa H.JI. BusyanpHasi olleHKAa pEeakIMy CHEra W XBOWHOTO OMNaja B CBSI3U C
3amayamMu 3eJI€HOro crpouTenscTBa [Tekcr]|: merod. ykazaHusi K jgaboparopHoil pabore it
CTY/IGHTOB BceX HarpasiieHuid Bcex (popm obyuenus / H.JI. Kopobosa; MI'TV, [kad. [IOubX/].

— Marunuroropck, 2017, c.9.

r) IlporpammHuoe odecnnieuenue u UHTEepHET-pecypcehbl:

IlepeyeHb NpOorpaMMHOro odecreyeHnst

Haumenoanue 110 Ne norosopa Cpoxk neicTBUSI IMLIEH3UN
MS Wiindows 7 J1-1227 o1 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager CBOOOJTHO pacIpOCTpaHsIeMOe | OECCPOUHO
110
7Zip CBo0OoniHO pacnpocTpanseMoe | beccpouno

HNuTepHeT-pecypesl

DnekTpoHHas 6a3a nmepuoandeckux u3gaHui East
View Information Services, OO0 «IBHUC»

https://dlib.eastview.com/

HarnmonansHas nHGOPMAITMOHHO-aHATUTHICCKAS
cucrema — Poccuiickuii HHAEKC HAYYHOTO
mutuposanus (PMHII)

URL: https://elibrary.ru/project risc.asp

ITouckosas cucrtema Axkanemus Google (Google
Scholar)

URL: https://scholar.google.ru/

Nudopmannonnas cucrema - Equaoe okHO qocTyma
K MH(GOPMAIIMOHHBIM pecypcam

URL: http://window.edu.ru/

denepanbHOE rOCYAapCTBEHHOE OOIKETHOE
yupexaenue «DenepanbHblii HHCTUTYT
MPOMBIIIJICHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas ['ocynapctBenHas Oubauorexa.
Karasiorn

https://www.rsl.ru/ru/4readers/cataloques/

OnekTpoHHbIe pecypcebl ondmuoreku MI'TY um. ..

Hocosa

http://magtu.ru:8085/marcweb2/Default.asp

denepanbHbIii 00pa3oBaTENbHBIN TOPTAT —
OkoHomuka. Counonorusi. MeHePKMEHT

http://ecsocman.hse.ru/

YHuBepcurerckast UHQpOpMalMOHHAs CUCTEMa
POCCHUA

https://uisrussia.msu.ru

MexayHapoaHas HayKoMeTpuueckas pedeparuBHas
Y TIOTHOTEKCTOBasi 0a3a JTaHHBIX HAYYHBIX U3JaHHMA
«Web of science»

http://webofscience.com

MC)K,Z[yHapO,Z[HaSI pe(bepaTI/IBHa}I U IIOJIHOTCKCTOBAA
crpaBoYHas 0a3a JaHHBIX HAYYHBIX W3JIaHUMN
«Scopusy»

http://scopus.com

MC)K,Z[YHapO,Z[Ha}I 68.38. MOJITHOTCKCTOBLBIX XXYpPHAJIOB
Springer Journals

http://link.springer.com/

MexyHapoHast KOJIEKIIUSA HayYHBIX IPOTOKOJIOB
10 Pa3JInYHBIM OTpaciisaM 3HaHuit Springer Protocols

http://www.springerprotocols.com/

9 MaTtepuajibHO-TEXHUYECKOe o0ecnevyeHne TUCHUIINHBI
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MaTepI/IaJIBHO-TeXHI/I‘ICCKOC obecrneucHue JUCIHMITIIIMHBI BKIIIOYACT!:

Tun u Ha3BaHUe ayJUTOPUH

OcHallieHue ayJuTopumn

VYyeOHbIC ayAUTOPUU IJIS
MIPOBEACHUS 3aHITHH JIEKITAOHHOTO
THIIA

MynbTUMeauiHBIC CPECTBA XPAHEHNUS, IIEpeiaun U
MpeCcTaBIeHNUs HHPOPMALIUU

VY4eOHble ayAUTOpUHU IS
MPOBEACHUS JTAOOPATOPHBIX PaboT,
IPYIIOBBIX U MHIUBUAYAIbHBIX
KOHCYJIbTAIlNH, TEKYIIEero KOHTPOJIs
U IIPOMEKYTOYHOM aTTeCTaluu

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IIEpEAadYd U
MpeicTaBiIeHUs] HUHPOPMALIUH.

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.
1. ITeineBast kamepa
2. l'azoananuzarop I'X-1
3. 3 ¢oroanmbboma (dopMbl Aerpagaliii BEUYHO3EIEHBIX
XBOWHBIX JIECOMOCAAOK T. Marauroropcka, r. Ysl, T.
Yensbuncka); PotoansOo0M (TOpHas CTENb);
4.T'epOapuii (o6pasis BEYHO3EJIEHBIX XBOMHBIX
JIECOMOCaIOK,  JErpajupOBaHHBIX  MOX  JICHCTBUEM
aTMoc(epHbIX puMeceil);
Honomep N-150M
5.YHuBepcanpHas MHAUKATOpHAs Oymara
JuctunnupoBaHHas BoJa
6.AnTekapckue BeChbl (TOYHOCTh: YETBEPTHIM 3HAK IOCTE
3arsIToi ), pa3HOBECHI;
7.006pa31el XBOWHOTO omnaja (POHOBBIX TEPPUTOPHIA.
8. KapTbl a3x0510rnyeckoro 30HUpoBaHusl r.MaruuToropcka
9.7. pH-merp 150M
10. DnexkTpoHHBIE BEpCHH BOIMPOCOB K 3a4€Ty, J1a0OpaTOpHBIM
pa60TaM, TCCTOB, JIMTCPATYPHBIX HCTOYHUKOB.

ITomemenus aas
CaMOCTOSITENILHOM pabOThI

[MTepconanbHbie KoMmmbloTepsl ¢ maketom MS Office,
BBIX0O7IOM B ITHTEpHET U ¢ JOCTYIIOM B JICKTPOHHYIO

o0yyJaromuxcs H(pOPMaIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA
[Tomenienune i XpaHeHUs U kadsl ans XxpaHeHUs: y4eOHO-METOANYECKOM

pOopUIAKTUIECKOTO JOKYMEHTAIMH, yueOHOro 000py10BaHUs

o0ciTyk1BaHUs y4eOHOTO WNHcTpyMeHTHI 1J1 peMOHTA J1abopaTOPHOTO

000py0BaHUs 000pyJI0BaHUS




