MUHUCTEPCTBO HAYKU U BBICILEI'O OBPA30OBAHUS
POCCUUCKON ®EJIEPALIUA

DenepanbHOe rocyaapeTBenHoe 010/pkeTHOe 00pa3zoBaTenbHOE YUpeKIeHHE
BBICIIETO 00pPa30BaHHUSA
«MarsuTOrOpCKH rocy 1apcTBEHHEIH TeXHHYeckui ynusepeureT um. 1. Hocosa»

ot

Pﬁ?@% r.

PABOYASI TIPOTPAMMA M CLHHTLIMHEI
SKOJIOTHS

Hanpagnenue rmoarotoBku
29.03.05 Koncrpyupopanue W3aeaui IErkoi NpOMBIIIIEHHOCTH

Yposens BbicIIero 00pazoBanus - GaKaiaBpuar
[Iporpamma NOArOTOBKY — MPHKIATHOH DakanaBpuat

®opma 00yucHHS

ouHas
AnrcTuTyT EcrtecTBO3HAHHS B CTAHIAPTH3AIHH
Kagenpa [IpoMbIlIeHHOK 9K0JI0THH B 0€30IIaCHOCTH KU3HEAEATENLHOCTH
Kypc 1
Cemectp 1
MaragaToropek

2018 1.



Pabouas mporpamma coctasiiena Ha ocHoBe ®T'OC BO no HampasjieHHIO MOATOTOBKH

29.03.05 KoncrpynpoBaHue H3ACiMi NErKOH IPOMBIIIEHHOCTH, YTBEP)KICHHOTO IPHKA30M
MOwuH P® ot 11.08.2016 Ne1003.

PaGouas nporpamma paccmorpena U ono0pena Ha 3acemanuu Kadeapsi [Ipombinuiennoit
9KONIOTHH W OE30TTaCHOCTH KH3HEAeATENEHOCTH «25» okTsibps 2018 1., mpoTokon Ne 3.

3ag. kadeapoii (#AIO [MepaTunckuit

Pabouas nporpamMma ono0peHa MeToaR4eCKol KoMHCCHel uHcTHTYTa EcTecTRO3HanuS U
crangapTusauuu « 29» okmsiops 2018 2., npomoxon Ne 2.

[Ipencenarens //7 N.10. Me3un

CornacoBaHo:
3as. kadenpoi
Jluzaiina

A.Jl. Tpuropees

Pabouas nporpamma cocrasnena: %{ A
cr. npenojasarens Kadeapsl [12uBX/1, 1.1.1H. 7/ ) H.JI. Kopo6oga

, Id
Penensent: 5 / /’
Menemxep JIOOC ITAO “MMK” '/~ A.B.Jlepanios

/./7
> //
v/



JIMCT perucTpauuu M3MeHEeHU U J0NOJTHEHU I

1/

Paznen nporpammbl

Kpatkoe congepxanue
W3MEHEHHUS/ TOTIOTHEHHSI

[ara,
Ne mpoTokona
3acelaHus

Kadeapol

IToanuce
3aB.
kadempoit




1 He.]'ll/l OCBOCHMA TUCHMIIJIMHBI

LenstMu OCBOEHUS TUCIMILIMHBI «DKOJIOTUS» SBISICTCS (DOPMHUPOBAHUE HOBOTO MHPOBO33PCHUS,
AKOJIOTHYECKOW ATHKH, KaK 0053aTEIbHOTO YCJIOBHS YCTOHYMBOIO PAa3BUTHS, MOJYYCHUE HEOOXOIMMBIX
0a30BBIX TOHATHHA IS CO3MAaHWS TIPEACTaBIICHHA O Omocdepe, MECTe B HEHW dUeloBeKa, O MpodieMax,
CBSI3aHHBIX C B3aUMOJICHCTBHEM OOIIECTBA W TMPHUPOJBI, a TAKKE BOCIHWTAHHE Y CTYJCHTOB YMCHUS
OIICHUBATh PE3yJbTAThl YCJIOBCUSCKOM ACSITEIHLHOCTH C MO3UIMH COXPAHCHUS MPUPOJHON U KYJIbTYPHOH
CpeIbl, CIIOCOOHOCTH HAIPABIIATH CBOIO MPO(ECCHOHAIBHYIO JISATENIFHOCTh Ha COXpaHeHne Omochepsl Kak
CpeIbl OOUTaHUS YeITOBEKa.

2 MecTo gucuuminHbl B cTpykTrype OOII moaroroBku 0akajgaspa

HucuunnnHa «3JKOJIIOTHS» BXOOUT B 0a30ByI0 4acTh Onoka | oOpazoBaTenbHOW MPOrpamMMEI
(b1.5.09).

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

3HaHus (YMEHHS, HABBIKH ), [IOJIyYCHHbIEC IPY U3YYEHUHN JaHHOW JUCLUILINHBI, OyAyT HEOOXOIUMBbI
JUIs1 UTOTOBOM FOCYAAPCTBEHHOM aTTECTALIUH.

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

B pesynbraTe OCBOGHMS MTUCHUIUIMHBI (MOAYIs) «IKOJIOTHs OOydaroluiics NOJDKeH o0ianaTh
CJICAYIOIIMMH KOMIIETCHIUIMHU:

CTpyKTypHBIi
JJIEMEHT YPpOBEHb OCBOCHHSI KOMIIETEHIIMNA

KOMIICTCHIINH

OIIK-5: cnmoco0HOCTBI0 NMPUMEHATh B NPAKTHYECKON AesITeIbHOCTH NPHHOMIIBLI PaliOHAJIBLHOIO
HCI0/1b30BAHMS MPHPOIHBIX PECYPCOB U 3alIMThI OKPYsKalolieil cpebl

3HaTh OCHOBOIIOJIATAIONINE 3aKOHBI TPHUPOJbI: MPUHIUIBI OPraHU3AMA W Pa3BUTHS
ouocheppl, €€ CTPYKTypy, MNPHUHIMIIBI OpraHU3alliy, pPa3BUTHS, YCTOHUHUBOCTH,
CTPYKTYpYy OHOTEOLIEHO30R.

3aKOHBI B3aUMOJICHCTBHS KUBBIX OPTaHU3MOB M UX COOOIIECTB CO Cpeion
00UTaHUS; IPUHIIUITBI PAITHOHAIBHOT'O MPUPOIOIIOIB30BaHMS U TIEPCIIEKTUBbI CO3aHHS
SKOJIOTHYECKH O€30IMaCHBIX TEXHOJIOTHI.

CoBpeMeHHBIE TTPOTPaMMBI U MIPOEKTHI SKOJIOTHIECKOTO MOHUTOPHHTA CPEIBI
oOHnTaHu.

Vmerb I'pamMoTHO BecTH OMOMHIMKAIIMOHHBIC HAOJIIOJICHUS B CBSI3H C 33/la4aMU
AKOJIOTMYECKOr0 MOHUTOPUHIA U TPAMOTHO OLICHUBATh MOCIEACTBUS CBOCH
po(heCCUOHANBHON IEATEIIEHOCTH.

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

Bnanets [IpakTH4eckMMHU HaBBIKAMHU IO ONPEAETICHUIO YPOBHEH BO3IEHCTBUS
AHTPOIIOTEHHBIX (PAKTOPOB HA SKOCHCTEMBI;
MeToamMu METOIbI PAIlIOHAIBHOTO MIPUPOIOTIOIH30BAHNS JIsI CO3/IaHUS
YCTOMYMBBIX 9KOCHCTEM Ha dTare MPOEeKTUPOBAaHUS 3€IEHOTO CTPOUTENBCTBA.
CriocobamMy MUHUMHU3AIUK HEOIaronpusTHOTO BO3JCHCTBHS Ha OKPY>KAIOIIYIO
IPUPOAHYIO CPEy U 30POBbE UeJIOBEKa

OK-9: cnoco0HOCTHIO HCIOJIb30BATH NMPUEMBI OKA3aHUS NMEPBOii MOMOIIH, METOAbI 3AIIUTHI B
4pe3BbIYAWHBIX CHTYaIUAX

3Hathb MeTo/1bI CHM)KEHHUS aHTPOIIOT€HHBIX BO3/ACHCTBUH, a TAKXKE MTEPCIIEKTUBBI X
COBEpPILIEHCTBOBAaHUS. MeponpusaTus 0 00eCIIeYeHUI0 SK0JIOTHUECKON 0€30I1acCHOCTH
TEXHOJIOTHH U TEXHUYECKHUX ITPOEKTOB.

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




CTpyKTypHBIH
JNIEMEHT
KOMITCTEHIINT

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‘IPIBI;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 SYKOCHCTEMBI,

MetogamMu METOIBI PAIMOHATEHOTO IPUPOIONOIB30BAHMS ITIS1 CO3AAHUS
YCTOMYMBEIX SKOCHCTEM Ha 3Tare MPOSKTUPOBAHMUSI 3€JIEHOTO CTPOUTEIHCTRA.

4 CTpyKTypa U co/iepKaHHue QU CUUILIHHBI

OO61ast TpyA0€MKOCTh IUCHHUIUIHHBI COCTaBIseT 2 €AMHUILIBI; /2 Yaca!

- KOHTaKTHas pabora — 37 4aca;
-ayauTopHas pabora — 36 yaca;
-BHeayIuTOpHas padora — 1 Jaca;

- camocTosTeapHas padbora — 35 yJaca;

- 3a4€T.
AynuTtopHast
KOHTaKTHast =
padora | = g o
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Paznen 1: Heas u 3agaum 3xo0oruu. buochepa n
yesioBek. CTpykTypa Onocdepsl.
buocdepa. VYuenne B.U.Bepnamckoro o xwuBom|1l| 3 | 2/21U | 5 |Uzyuenwue TectupoBanue, OK-9,
BemecTBe. KpyroBopor BemecTB B Omocdepe. OCHOBHOM BBITIOJTHCHUE U OIIK-5
Buonoruueckue npoueccs MaibIxX HUKIOB YIIIEpoa, yueOHO caaya TeOpHH 3yB
a3orTa M Cepbl:  XEMOCHHTE3,  (OTOCHHTE3, JUTEPATypHl, |1a00PaTOPHBIX
rerepotpodras dpukcanus CO,, OpoxkeHue, TbIXaHue KOHCHeKTa |pabor “Onenka
(a3pobHOe W aHa’poOHOE), aMMOHHM(DUKALHS, JICKIIUH peaKiuu MUThEBOM
HUTpuduKanust (aBTOTpodHasT W TreTepoTpodHas), BOJIBI
JNeHUTpU(UKAIWS, a30THHUKCANUS, ACCHMUIISIIUS r.Marauroropckac
HUTpATOB, cyinbdodukanus W necyinbhoduraus, MTOMOIIIBIO
accuMmwisALus  cynbgaroB. HX TuapoxuMMHYecKoe CEJIEKTUBHOM
3HayeHue. CucremMaTuka JKMBOTO  MHpa  II0 WOHOMETpUN”
Burtrekepy. Crpoenne 3yKapUOTHOMN 51
NPOKapUOTHOU KIeTOK. Bupyc —Heknerounas dhopma
xu3HH. [IponykTuBHast HHpEKIHS.
HToro no pasageny 1( 3 |22 | 5 OK-9,
OIIK-5




3yB

Pa3zgenll Dxo3amuTHAA TEXHHMKA U TEeXHOJOTHH.
OcHOBBI 3K0NIPaBa ¥ NPO(.0TBETCTBEHHOCTH

MexaHu3Mbl pacceuBaHUsA BpEIHBIX NpUMeced B N3yuenue CemwuHap 110 OK-9,
atMoctepe. MeTeoycinoBUs, CIIOCOOCTBYIONTHE U OCHOBHOM pemenuro 3agad | OIIK-5
OPEMSATCTBYIOIINE  PACCEMBAHHMI0  aTMOC(EPHBIX yueOHOi Y KOHTPOJIbHAS 3yB
npumeceil.  Ponp  TemMmepaTypHOd — WHBEpCUU JIUTEPATYpPhI pabora

MPU3EMHBIX CIIOEB aTMocepbl B PpPacCEeHBaHHUH 1 KOHCTIEKTa

aTMOC(EpHBIX NPOMBIIUICHHBIX BBIOpOCOB. Pacuér JeKIHH

NpeAeNbHO JOMyCTUMBIX BBIOPOCOB MPOMBIIIIICHHBIX

MPEINPUATAN U pacIpefielieHne ASTHX BBHIOPOCOB MO

ocu ¢akesa ¢ HOCTPOCHUEM TpaduKa.

CHuxeHne HETaTHBHOTO BO3/ICHCTBUS Uzyuenue Ycrabie otBethl y | OK-9,
MPOMBIIIUIGHHOCTH  Ha  OKPYXKAIOIIYI0  Cpeay OCHOBHO JIOCKH B pamkax | OIIK-5
(atmocepy). yaeOHOU paszena Teopun 3yB
OuncTKa MPOMBINIICHHBIX BBIOPOCOB B aTtmocdepy JUTEpaTyphl naboparopHoi

OT Tra30B W INbUIM: MNbIJICOCAAUTCIIBHBIC KaMCPbI; N KOHCIICKTa pa6OTI>I 10

SKpPaHHBIN WHEPLUUOHHBIN MBUICYJIOBUTEIb; JIEKLHH HCCIIEAOBAHUIO
JKQJIIO3UMHBINA anmapar; COBPEMEHHbIE UHEPLIMOHHbBIE 3anbUIEHHOCTH
IIbUICYJIOBUTECIIN, ITUKJIOHBI; BUXPCBBIC BO3yXa BECOBBIM
MBUICYJIOBUTEIH, (buIBpTpHI (abcomoTHBIE, METOJIOM
TyMaHOYJIOBHTEJIH;, TKAaHEBBIE PYKaBHBIE; 3€PHUCTHIC

HacaaO4YHbIC U HOpI/ICTbIC); MOKPBIC IBUICYJIOBUTEIN

(cxpy00epsl): ToJBIE, IIEHTPOOEIKHBIE, TapelbiaThie,

HacaJO4yHble, C IMOABI)KHOM IIAPOBOM HACAIKOU,

ckpy00Oep /[loiisa, porokmon tuma N, HHUKIOH ¢

BOJISTHOM TIEHKOH, CKpyOOephI Bentypu;

ANIEKTPOYHUIBTPHL.

OxuciuTenbHbIE, BOCCTaHOBUTEILHBIC "

COpPOIIMOHHBIE METOJbl OYHUCTKA  aTMOCHEPHBIX

BEIOPOCOB OT OKHCJIOB a3ora W cepbl. Ouncrka

atMoc(epHBIX  BBIOPOCOB OT  yrapHOro Trasa.

Hcnonp3oBaHre Mago0OTXOAHBIX TEXHOJIOTHM.

CHmkeHne HEraTUBHOTO BO3JEHCTBUS Nzyuenune VYerubie otBethl y | OK-9,
MPOMBIIIUIGHHOCTH  HAa  OKPYXKAaIOIIYI0  Cpeay yaeOHOU JIOCKH B paMKax OIIK-5
(TIOBEpXHOCTHEIE BOIBI CYIIIH). JTUTEpaATyphl |pasjerna TeOpuu 3yB
DU3UKO-XUMUYECKUE METOJIbl OYUCTKH CTOYHBIX Y KOHCIIEKTA |J1abopaTopHOi

BOJI: KOAryJIupoBaHue (KOaryJsHTBl U (IIOKYIISTHTHI) TeKIUiH paboTHI IO OIIEHKE

W DJIEKTPOKOArymupoBaHue; (roranus (HamopHas, XUMHYECKUAX

BaKyyMHasl) W TJIyOMHHO-aJTre€3MOHHASI Cemaparus;
copOuus; 9Banopaius; SKCTparupoBaHue.
XHUMHUYECKHE METOJbl OUYUCTKH CTOYHBIX BOJ:
OKHUCIIUTENbHbIE METOJBI 1 HEUTpanu3anus KUcioT U
OCHOBAHMIA.

MexaHHYeCKHE METOABl OYMCTKH CTOYHBIX BOJ:
3akoH CToOKca, TOPU3OHTAJIbHBIE, BEPTUKAIBHBIE U
paavalibHble OTCTOMHHUKH, MEXaHWYECKUE PEIIETKH,
TUAPOLIUKIIOHBHI.

Metoapl 00e33apakuBaHUsI BOABL: XJIOPOM, (HTOPOM,
HOIIOM, 030HOM, YIBTPa3BYKOM, YIbTpadroIeTOM,
MOHaMH cepedpa, TepMHuyeckoe o00e33apaKuBaHUeE.
HocronHcTBa u HEAO0CTaTKH, 00nacTb
pacripocTpaHeHHSI.

buonornueckue MeTONbI OYMCTKHA CTOYHBIX BOI:
a’poOHBIe  (adPOTEHK, OWoNMOrHUecKHi  GuIbTp,
OMOJIOTMYECKUE TPYHABL, TOJIsi (QUIBTPALMA M TOJA

CBOMCTB IIUTLEBOM
BOJIBI




OpOIIIeHUs) U aHA3POOHBIC (CENTUKTCHK, METAHTCHK,
JBYXBSPYCHBIA OTCTOWHHMK). [Ipodhuims KOHCTpYKIHH,
OuorneHo3bl. bronornveckue mporecce: XeMOCHHTES,
tdotocunTe3, rereporpodHas  ¢ukcamusas  COp,
OpoxeHue, apIxaHue (a’dpoOHOE W aHa’pPOOHOE),
aMMoHHU(pHUKaIsA, HUTpUPHUKAIUs (aBToTpodHAT U
rerepoTpodHas), neHuTpupUKanusa, azoTduKcanys,
ACCUMWJISAIUS ~ HUTpPAToB,  cynbdodukanus u
necyibdoduxamnms, aCCUMIITAIUS  CyTb(aToB.
VYcinoBust TpUMEHEHHs OWOJIOTHYECKHX METOA0B
OUYHMCTKH CTOYHBIX BOJI.

Hroro no pazaeny 4 11 OK-9,
OIIK-5
3yB
Pazgea |l JKoJOTHYECKHE  TPWHIUIIBI
PAlMOHANBHOI0 IPHPOAONOJb30BaHNsA. OCHOBBI
NPHPOAONO0JIL30BAHUS
Co3nanne SKOCHCTEM, YCTOHMYMBBIX K JEHCTBHIO 22N | 8 |H3yuenue TectupoBanue, | OK-9,
TEXHOT€HHOM HArPY3KHU. OCHOBHOM Brimonnenne u | OIK-5
OznopoBuTenbHass pONb pPacTEHUH (3amIuTa OT yaeOHOU claya TEOpHHU 3yB
OBUIM, [IyMa, 3ara3oBaHHOCTH, OaKTepHUIIMIHEIC JTUTEPaTypsl | 1ab0paTOPHBIX
CBOICTBa,  HOHM3alIMs  BO3J1yXa,  BBIJIEJICHUE KOHCIIeKTa pabor
KHCIIOPOJia, SCTETHYECKUE CBOICTBA). JIEKLIHH, “BusyanbHas
UyBCTBUTENBHOCTh JIECONOCANOK K JIEHCTBUIO TECTHPOBaHUE OMOMHIMKALNS
atMoc(epHbIX MpUMecei. MexaHu3M BO3ICHCTBUS 3arpsA3HECHUs
W3BECTKOBOIO a3p030Js1 Ha BEYHO3EIEHBIE MOPOIBI aTMoc(epsl ¢
JIEPEBbEB U KYyCTApHUKOB. MeXaHNU3M BO3IECUCTBHA MTOMOUIBIO BBICIINX
Ha 3eN€Hble pacTeHHsd AMOKCHIAa a30oTa. 3enéHoe pacreHuil B
CTPOUTENBCTBO  MPOMBIIUICHHBIX  TOPOAOB  (Ha TIOJIEBBIX U
npuMepe ropoJoB ¢ YEPHOH METaJUTypruen). KaMepallbHBIX
Buzyanuzanus 3KOJIOTUYECKOTO KOHTPOJISL. yCIOBUSAX
buonnaukanmst  3arpsisHeHHss ~ atMocdephl  C
MOMOIIBIO  BBICIIMX  pacTeHHd. CoBpEeMEHHEBIE
TEHACHLIUN COBEPUIEHCTBOBaHUS MIPUHLIUIIOB
3KOJIOTMYECKOTO HOPMHUPOBaHUS rokaszaTtesnei
KaueCcTBa OKPYKArOIIEH Cpeapl.
ITouBa-komnoneHnT Ouoctepsl. IlmanerapHas ponb 22N | 3 |HU3yueHue TectupoBanue, OK-9,
noyB. Poik mouBkI B GHOTEOIIEHO3E. OCHOBHOI BBITIOJTHEHHE u| OIIK-5
buonorus mo4s: nMo4YBeHHbIE BOJIOPOCIH, TOUBEHHBIE yueOHO caada TEOpHH [3yB
rpu6bl. VX sK0I0rHYecKHe TPYIBL M 9KOJIOTHUECKUE JUTEPATypsl HJ1a00PaTOPHBIX
(hakTopbl, ONpEACIsIOIINe HMX pPa3BUTHE. YdYacTHe KOHCIIEKTa  |paboT
BOJIOpOCIIEd B TIpolieccCax OYUCTKU CTOYHBIX BOJI. JIEKUUH, “BusyanbHas
JIMmaiHUKN W JIMXCHOMHAMKALMA  3arps3HEHMS TECTUPOBa- |MHAWKALHA
atMocdepHoro Bo3ayxa. IlouBeHHBIE XHBOTHBIE: HUE peakuuu XBOMHOTO
KJIaccu(UKaIHY, aJIanTaIum, 9KOJIOTHYECKUE OTaJia TOPOACKHX U
TPYNIBI, y4acTHEe B MPOIeccax OMOOYUCTKH CTOYHBIX (OHOBBIX
BOJI IPOCTEMIINX U YEPBEH. TeppUTOpHil” B
Xumug nouB. DopMbl TOYBEHHONW KHUCIOTHOCTH, pamMkax  paszaena
pelIOKC- TIOTEHIMAJ, KOMIUIEKCOOOpa3oBaHUE — ”BusyanbHas
(hakTOpBI, ONpEeAeISIIONINE MOABMKHOCTD TKETBIX OvoMHIMKaUWsi B
METAJIJIOB B MTOYBAX. CBA3M C 33JadyaMu
[podwmis MTOJI30JIMCTBIX MOYB. 3eNEHOT0
[Monzomoo6pazoBaTenbHBIN TIPOIIECC. CTPOUTENHCTBA”
I'mapocdepa. 2 3  |U3yuenue TectupoBanue, OK-9,
IInanerapHass poimb BETBEH KPYroBOpoTa BOJBI. KOHCIIEKTa  |cllada TEOpUH U OIIK-5
ATMOchepHBIe  0CAAKH-IPOLIECC  CAMOOYHMIICHUS JIEKIUH U BBITIOJTHEHHE 3yB




atMocdepsl. ['enesnc mereopHeix Boa. Ilpomecc OCHOBHOI n1a00paToOpHBIX
(hOpMUPOBaHUSA XUMHYECKOTO COCTaBa METCOPHBIX yaeOHOI pabor
BOJ. nuTepaTypsl. |“BusyanbHas
[lokazarenn XUMHUYECKUX CBOWCTB MPHUPOIHBIX BOI: WHIUKALHS
obmas muHepanuzauusi, pH, pemokc-moreHnua, peaxknuu cHera B
(HhOpMBI KECTKOCTH B (POPMBI aTPECCHBHOCTH. CBSI3H C 3a7a9aMHt
9KOMOHUTOpHUHra”
OcHoBbl  ¢uToneHONOTHH.  buoreoneHos,  ero 2 1 |U3yuenue TectupoBanue, OK-9,
OpraHW3alMs ¥ TPAHHUITEL. DKOJOTHICCKHE (aKTOPHI. KOHCIIEKTa  |ITOJICBBIC OIIK-5
3aKOH OTHOCHTEIBHOTO JEWCTBHS 3KO(DaKTOPOB. JIEKITNH | HaOIOACHS 3a 3yB
3aKkOH OHOJOTMYECKOTO ONTHMYyMa, €ro 3HaueHHUE OCHOBHOI CTpYKTypoii
UIs COBEPILEHCTBOBAHUS MPUHIMIIOB yueOHOi TOPOACKHUX
9KOJIOTHYECKOTO  HOpMHUpOBaHus. Pazmuuus B JUTEPATyphl. |(PUTOLEHO30B (Ha
HEHOTHYECKON 3HAaYUMOCTH KOMIIOHEHTOB npumepe
¢uTonenoza.Koncopuust mo Mazunry. Tunbl cBszeit JIECOTI0Ca 0K
KOHCOPTOB C ApOM KOHcCOpLMH. B3anMooTHOHIEHUS BOmm3u MI'TY
pacTeHHii €  JKMBOTHBIMH. B3aMMOOTHOIIECHMS um.I".M.Hocoga) B
pactenmii B ¢uromneHno3ax. CyTouHasi, CE30HHAs U paMKax paszena
pasHOroAWYHas  HM3MEHYHMBOCTH (UTOLICHO30B. «buouHIUKays B
Cykueccusl. MOJIEBBIX
YCIIOBHSXY
HToro o pazaenay 8/4M | 15 OK-9,
OIIK-5
3yB
Paznen 1V3koaoruueckmii KOHTPOJIb,
MEKIYHAPO/JHOe COTPYAHUYECTBO B o0JjacTu
JKO0JIOTHH U OXPaHbI OKpY:Kawolleii cpeabl
MOHUTOPHHT Cpeabl OOUTaHuUSI. 321N | 2 |Uzyuenwue TectupoBanue, | OK-9,
[IporpaMMbl ¥ KaTeropuu IOCTOB aTMOC(EPHOTO KOHCIIEKTa Brimonnenue OIIK-5
MOHHUTOPHHIA U THIpOMOHHUTOpUHra. MccnenoBanue JeKIHUH 1 nabopatopHoi 3yB
cHera r.Marautoropcka. IIporpammbl MOYBEHHO- OCHOBHOI paboThI
XUMHUYECKOTO MOHUTOPUHIA TOPOJOB C YEPHOU yueOHO «HccnenoBanue
Metayutyprueil. McciemoBanue peakuuu XBOHHOTO JUTEPATypHl. | 3aIBUIEHHOCTH
omaza eneil u coceH r.Marauroropcka. Ilokazarenu BO3/1yXa BECOBBIM
BU3YyaJIbHOM OMOMHIMKAIAN 3arpsi3HEHHS Croco0oM»»
atMocepsl C IOMOIIBIO BBICIIUX PACTCHUH B
KOMITJIEKCHBIX nporpaMmMax — 3KOJIOTHYECKOro
MOHHUTOPHHTA MPOMBIIIIICHHBIX TOPOJIOB.
BusyanbHast ~ OlleHKa  COCTOSIHHSI — JIECOMOCAIIOK
ropofoB ¢ uépHOW MeTaulyprueid (Ha mpumepe
r.MarauToropcka).
HToro no pazneay 321 | 2 OK-9,
OIIK-5
3yB
Pazgen V I'nobajibHble NPod1eMbl IKOJIOTUU
Atmocdepa. O3oHOBBIN cioil. IlmanerapHas poib 0,5 1 |M3yuenue TectupoBanue. | OK-9,
ero. [lapaukoBbiii 3ddekr. Xumus o00pa3oBaHUS KOHCIIEKTa Bemonnenne u | OIIK-5
asposonell. McrouyHuku 3arps3HeHHs arMoc(epsl JIEKIHUH 1 caaya TEOpHH 3yB
IBUIBIO U Ta3000pa3HBIMHU IPUMECSIMHU. OCHOBHOI nabopatopHoi
yaeOHOU paboThI: «AHaMHN3
JUTEPATYPHI. HEKOTOPBIX
3arps3HAIOIINX
aTMochepy
BEIIIECTB C
nomMomso I'X-1»,
Konnermumss TIAK. JlocTomHCTBAa W HEAOCTATKH. 0,5 1 |H3yuenue TectupoBanue OK-9,
IIpuHIIATIBE HOPMHPOBAHHUS dhopm MK KOHCIIEKTa OIIK-5




atMocdepHbix npumeceid u ¢opm I[NJK Bemects B JEKIUH U 3yB
BOJIE. CoBepITIeHCTBOBaHUE MPUHIHATIOB OCHOBHOH
9KOJIOTUYECKOTO HOPMHUPOBAHU. y‘-Ie6HOI71
JIMTCPATYPHI.
Hroro no pazaeny 11 3 |1 2 OK-9,
OIIK-5
3yB
Hroro no kypcy 1| 18 |18/81| 35 3auér OK-9,
OIIK-5
3yB

5 O6pa3oBaTesibHble H HHPOPMALIMOHHbIE TEXHOJIOTHH

Jlia peanuzanuu MperycCMOTPEHHBIX BUJIOB y4eOHON paOOThI MPOBOAATCS JEKIIMOHHBIE U
nabopaTopHEIE 3aHSATHSI.

Jlekiuu TPOXOJAT B TPAAMLUMOHHOM (opMe ¢ aKTUBHBIM HCHOJB30BAaHUEM JOCKH.
JIeKIIMOHHBIN MaTepuall 3aKpervIsieTcs, YrayOuseTcss W AONOJHIETCS B XOJIe JIadOpaTOPHBIX
3aHSTHUIN, TOJIEBBIX HAOIIOCHU, CJaul TEOPUH, TECTUPOBAHUS U aKTUBHOU PabOTHI y JOCKH.

WNHuTepakTuBHOE oOyueHue npeJoaraet UCII0JIb30BaHUE TECTUPOBAHUSI.
CaMmocrtosTenbHass paboTa crnocoOCcTByeT Oosee TIyOOKOMY UM KadeCTBEHHOMY HM3yYEHUIO
TEOPETHYECKHX AaCMEKTOB M TOATOTOBKE K J1aOOpaTOpHBIM paboTaM, KOHTPOJIBHOW padoTe u
WTOTOBOM aTTECTalUU.

6 YueOHO-MeTOAMUYECKOE 00ecIIeYeHHe CAMOCTOSATEeIbHOM padoThI CTYAEHTOB
CaMocTosTelbHas padoTa CTYACHTOB MOAPa3yMEBAET C UCIOIb30BAHUEM OCHOBHOM y4eOHOM
JIMTCPATYPHbI U JJICKTPOHHBIX PECYPCOB NOATOTOBKY K OTBETAM Ha CJICAYIOIIHUEC BOIIPOCHI:
IlepeyeHs BONPOCOB K IOKJIaAaM, HX 00CYKIEHHIO U IK3aMeHY
TECTBI - 9CCE

1. Tlonstue “Omocdepa”. Yuenue B.M.Bepnanckoro o >xuBom BemiectBe. Mainblii U Gosblioi
KpyTrOBOPOTHI BEILIECTB.

2. DoTOCHHTE3, €ro THUIBl M IJIaHeTapHas poib. [l KakMX METOJO0B OHOJOTMYECKOW OYHCTKU
CTOYHBIX BOJI KHUCIOPOIHBIN (POTOCHHTE3 UMEET OOJIBIIOE 3HAYCHHE.

3. XeMOCHHTE3 U OpraHu3Mbl, €ro OCyIIeCTBIIAoNnMe. [ KaKuX MEeTO/I0B OMOIOTHYeCKON OUYHUCTKU
CTOYHBIX BOJI XEMOCHHTE3 UMEET OOJIbIIOE 3HAUCHHUE.

4. TereporpodHas pukcanus yriaeKucioro rasa, e€ OnoJoruueckoe 3HadeHue.

5. Bbpoxenwue, ero Tumbl. [ Kakux MeTOJOB OMOJIOTMYECKOM OUMCTKU CTOYHBIX BOJ OpoKeHHe
uMeeT OOJbIIoe 3HAUEHHE.

6. pxanue a3poOHOE. B kakux MeTogax OMOIOTHYECKOH OYMCTKHA CTOYHBIX BOJI a’pOOHOE JBIXaHUE
BCTPEYAETCS.

7. AHa’poOHOE [bIXaHUE, €ro THUIbI, MPOAYKThl, HEOOXOJUMBIE YCIIOBUS Ul Pa3BUTHs Mpoliecca.
Jljig KaKuxX METOA0B OMOJIOTHYECKOM OYMCTKH CTOYHBIX BOJI aHA3POOHOE JbIXaHUE UMEET OOJIbIIoe
3HAUEHHUE.

8. Asotdukcanus. [InmanerapHas posb mporecca i OpraHu3MEbI, €ro OCYIIECTBISIONINE.

9. Ammonucdukamus. Ero ponb B mpupoje U B MeToAax OMOJOTMYECKON OUYMCTKHU CTOYHBIX BOJI.
Opranusmsbl, OCYIIECTBISIONINE aMMOHHU(DUKAIIHIO.

10. Hurpudukamus. Ero pons B mpupoje M B MeTOAaX OHOJOTHYECKOW OYHCTKH CTOYHBIX BOJI.
OpPraHU3MBbl, OCYLIECTBIISIONINE HUTPUPHUKALHIO.

11. enutpudukamus. Ero pons B mpupone u B MeTogaX OHMOJOTMYECKON OYMCTKUA CTOYHBIX BOJI.

OpPraHU3MBbl, OCYLIECTBIISIIOIINE JEHUTPUDUKALINIO.
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25.
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27,
28.

29.
30.
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32.
33.
34.
35.
36.
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40.
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Cynppoduxanua. Ero pons B mpupoje m B MeToAax OHMOIIOTMYECKON OYUCTKH CTOYHBIX BOJI.
Cynbdar-penykuus. Ero poss B mpupojie ¥ B METoAax OMOJIOTHYECKON OYUCTKU CTOYHBIX BOJI.
Accumunsanys cynb(paroB U HUTpaToB. Poib U pacnpocTpaHeHue 3THX MPOIECCOB B MPHUPOJIE, UX
3HAYEHUE JIJIS1 METOA0B OMOJIOTUYECKONW OUMCTKU CTOYHBIX BO/I.

Ha3zoBute o01muii mporecc 11t MalbIX IIUKJIOB CEPBI U a30Ta.

HazoBute nronepoB nouBoodpa3zoBaHusl.

Ha3zoBuTte 0CHOBHBIE SKOJIOTHYECKHE (PAaKTOPBI PA3BUTHUS M SKOJIOTHYECKUE TPYIIIBI BOJOPOCIIEH.
HazoBute ocHOBHBIE 3KONOrHYEcKHE (DAKTOPBI Pa3BUTUS U DKOJIOTUYECKUE TPYIIIBI MOYBEHHBIX
rpuooB.

Uem 00bACHAIOTCS yAa0pHUBaIOIIe CBONCTBA CHETa (POHOBBIX TEPPUTOPHIL.

Kakoii peakuueil xapakTepu3yeTcsi CHET TOPOJIOB € YEPHOH MeTaJuTyprueid, aTMocepHbIe 0CaIKu
TOPOJOB C I[BETHOH METAITyprueil v CHET (JOHOBBIX TEPPUTOPHUIL.

Br16pochl KakuX MPOU3BOJCTB YEPHOM METALTYpPIHH BIUSAIOT Ha PEAKIHI0 aTMOC(HEPHBIX 0CATKOB?
OOBsicHUTE TEXHOJIOTHMYECKHH MPOIECC U HA30BUTE XUMHUECKUI COCTAaB BRIOPOCOB.

HazoBuTe H5KONOrMYecKyr0 MHUIICHb MO OTHOWIEHUIO K JACMCTBHIO MPOMBIIUICHHON IIETOYHOM
IIbUIM, TPEACTABIEHHOW HW3BECTbIO, W3BECTHSIKOM U JOJOMUTOM. JlaliTe peKOMEHAALHI0 110
03€EJICHEHUIO I'OPOJIOB C YEPHON METAJLTYPIrUEH.

Pacckaxkute O 3alUTHBIX MEXaHU3MaxX 3€JEHBIX PACTEHUM IO OTHOLICHUI0 K JEHCTBUIO
arpeccuBHbIX razoB: NOy, SO, CO,. JlaiiTe pekOMEHIAIMIO MO 03€JICHEHUIO MPOMBIIUICHHBIX
PETHOHOB U FOPOJIOB, a TAKKE MPUIOPOKHBIX 30H.

HazoBute dopmsl [1JIK (mpenenbHO TOMYCTUMBIX KOHIEHTpauuit) 3B (3arps3HSIONINX BEIIECTB)
JUISI MOPCKHX U TIPECHOBOTHBIX 3KOCHUCTEM.

OOu1ast MUHEepanu3anus IPUPOAHBIX BO/I.

Uro mpencraBisieT coOOW KECTKOCTh MPUPOAHBIX BOJ, €€ (OPMBI, CIIOCOOBI €€ CHUKEHHUS U
CaHUTAPHBIE HOPMBI JKECTKOCTH.

O uéM r7acuT 3aKOH OTHOCUTENBHOIO AeHCTBHs dKonorudeckux ¢akropo? I[Ipusenurte mpumep
MIPOSIBJIEHUS 3TOT0 3aKOHA.

O uém riacut 3akoH 6uonorudeckoro ontumyma? IlpuBeanure npumep AEHCTBHS STOTO 3aKOHA.
HazoBuTe coBpeMEHHbIE TEHACHLIMHM COBEPIIEHCTBOBAHUS IMPUHIUIOB  HKOJIOTUYECKOTO
HOPMHPOBAHMSL.

Haiite onpenenenue I1JIK 3B atmocdepsr. HazoBure ux Gpopmsi.

UYro npencrasinsier co0oil sIBIEHHE TEMIEPATYpPHON MHBEPCUU MPU3EMHBIX clI0€B aTMocdepsl. Kak
3TO SIBJIEHUE BIUSET HA MPOLIECCHl pACCEUBAaHU aTMOC(EPHBIX MpUMeceit?

Haiite onpenenenue OuoreoneHo3a u ¢uroneHo3a no CykauéBy. Uem omnpenenstorcss rpaHULlb
ouoreoneHo3a? HazoBure 31€eMeHTHl MO3aMYHOCTH OHOT€OIEHO03a U (PUTOLIEHO3A.

[TonstTue «xoHcopuusi». Tunbl cBs3el OpraHM3MOB B KOHCOPLIMU: MTApa3uTU3M; CUMOHOTpOus.
B3aumMooTHo1IeHNs pacTeHU B (PUTOLIEHO3aX.

B3aumooTHOLIEHHS paCTEeHHUM € KUBOTHBIMH.

CyTrouHas ¥ ce30HHas U3MEHUYMBOCTh (PUTOLIEHO3A.

Uro mpexacrasisieT coboit Guroktyarus putonenosa? [puBeaure mpumepsl.

Uro mnpexacraBisgeT  coOOH CyKLecCHs pacTUTENbHbIX  coobuiectB? IlpuBenure mnpumepsl
[IEPBUYHON YU BTOPUYHOM CYKLIECCUH.

3aKOH OTHOCUTENIBHOTO AEUCTBUS SKOJIOTHUECKUX (PaKTOPOB.

3aKkoH OMoJ0rHYeckoro onTuMyma. Ero posib B COBEpIIEHCTBOBAHMH MPUHIIMIIOB SKOJIOTHYECKOTO
HOPMHUPOBAHHUSL.

Uro npencrasiser co0oi moa301000pa3oBaTeIbHbIN Iporecc?

HazoBute oTnuuuTenbabple 0COOEHHOCTH MPOMUIIS TOA30IUCTHIX TOYB.

HazoBure ¢popmMbl IOYBEHHOI KHCIOTHOCTH.

Kareropuu noctoB arMoc(epHOI0 MOHUTOPHHTA.

TECTBI-MHOXECTBEHHBIM OTBET
Caenyer 0OTMETHTH BCe MPABUJIbHbIE BAPDHAHTHI.
1.dorocuHTE3 OBIBAET



Kucnoponnstiit;
beckucnopoanslii;
X10pohUITBHBIH ;
becxnopodumibHbIi;

2.Kucnopoanslii poTOCHHTE3 OCYIIECTBIISIOT
® BBICIIIME PACTCHHS,
® HI3IIINE PACTCHUS,
® DaKTEPUHU-TIPOXTOPOPUTHI,
® [[1aHOOAKTEPHH.

3.0OcHOBHBIM ()aKTOPOM Pa3BUTHS IOYBEHHBIX BOJOPOCIIEH CIIyKaT
e TeMIepaTypa OKpYKarollel Cpeibl;
® CBET;
® BJIQXKHOCTB;
® COJICBOM PEKUM I10YB;
4.B npupoje BCTPEUaroTCsl CIASAYIOLUE 3KOJOTHYECKHE TPYIIIBI BOAOPOCIEH:
® IIJJaHKTOH;
e OEHTOC;
® [I0YBCHHBIE;
KpUO(DUIIBbHBIE;
5.0cHOBHBIMU (haKTOpPaMH PA3BUTHS IOYBEHHBIX TPHOOB SIBIISIOTCS
e TeMIlepaTypa Cpelbl;
® BJIAKHOCTh (HAJIMYME KalleJIbHOM BJarun);
® JJICKTPOMAarHUTHOE U3JIy4YCHHUE;
6.PaznuuaroT cinenyronue rpymnmnsl MOYBEHHBIX TpUOOB
® [apasuThl;
e [10JIyapa3uThl;
e canpoduTsl;
® XUIIHUKY;
7.Ilnonepamu OYBOOOPA30BAHUS CIYKAT
® CUHE-3€JIEHBIE BOJOPOCIIH;
o JIMIIANHUKMY,
® MXU;
® HEKOTOpbIe OAKTEPUH-a30TPHUKCATOPHI
8.YKaXuTe TUIIBI CBSI3€M KOHCOPTOB B KOHCOPLUSX
® [apasuTU3M;
® MUKOCUMOHOTpOdUS;
e OGaxkTepuocuMOUOTpOPUs;
¢ (ukocumOuoTpOus;
9.Paznuuatot cnenyromue Gopmsl [1/IK BogHBIX 3KOCHCTEM
e [[JIK rurnennyeckas;
[TJK per6oxo3siiicTBeHHas;
[TJIK Onoreoxumuueckas;
ITJIK Bo31yxa paboyeil 30HbI
10.Paznuuarot crnexyromue ¢popmal [TJK 3arps3astonmx BemecTB aTMOCPEpPHOTo BO3TyXa
ITIK makcumanbHOpa3oBas;
ITJAK cpennecyrouHas;
ITJK Bo3zayxa paGoueil 30HBI;
MK pri6oxo3stiicTBeHHAs;



11.HazoBute popmbI KECTKOCTH MPUPOTHBIX BOA:
® IIOCTOSIHHAS;
® ycTpaHUMas;
e 00IIas;
e KapOoOHaTHas;
12.HazoBuTe BHeMIHKE (HaKTOPHI BOJHONW MUTPALUN XMMHUYECKHX 3JICMEHTOB:
¢ pH u penokc-norennuman Eh;
® KOHIIGHTpPALMs BEIECTB B BOJHBIX PaCTBOPAX;
® TEeMIIepaTypa;
® JaBJICHUE;
13.C nosiBieHneM KUCI0POJHOTO (POTOCUHTE3A CBSI3bIBAIOT
® TOSBIICHHE KUCIOPOAHOM aTMOoc(ephl Ha HAIIeH TIaHeTe;
® [10SIBJIEHHE 030HOBOI'O CJIOS;
® BO3MOXKHOCTh (DOTOCHHTE3UPYIOIIMM OpraHM3MaM HE 3aBHCETh OT HAIWYHS CEPOBOIOPOIHOTO
HCTOYHUKA U IIUPOKO PACIpOCTPAHUTHCS HA HAIIEH IIJIaHETE;
® BO3MOYKHOCTb JKUBBIM OpraHu3MaM BbINTH 13 OKeaHa Ha Cyllly;

14.Maublit MK a30Ta BKJIIOYAET CIETYIOIINE TPOLECCHI:
® a30T¢HUKCAUIO ra3000pa3HOro a30Ta U ACCUMMIISILIUIO HUTPATOB U aMMOHHS;
® Pa3I0KEHHE OPTaHMYECKUX a30TCOJCPIKAIINX BEIIECTB C BBIICICHUEM aMMHAKa;
® HUTPUPHUKAIHIO aBTOTPO(HYIO U TeTepOoTpodHYIO;
® HUTPATHOC ABIXAHUC,

15.Hutpudukamnms pa3BuBaeTcs
® B a’pPOTEHKAX;
¢ B Ouomnpynax;
® Ha MOJIAX OPOIIEHUS;
® B OMOJIOTUYECKUX QUIBTPaX;
16.ITpu HuTpudUKauu a3ot B GopMe aMMOHHUS
® OKHCIISIETCS;
® BOCCTaHaBIINBACTCS,
® HE MCHSCT CBOCH BAJICHTHOCTH,
e ocraércs B (hopMe aMMOHHMS;
17.B MeTaHTEHKaX pa3BUBAETCSA
e Cyib(aTHOE JbIXaHUE;
e NeHUTpUDUKALINS,
® MacJHOKHCIIO€ OpOKEHHE;
e kapOOHATHOE JbIXaHUE;
18.ITporecc OpoxkeHHs BCTpeuaeTcs
® B CCNITUKTEHKAX;
® B METaHTCHKAX;
® B IBYXBSIPYCHBIX OTCTOMHHKAX;
® B 3aTOIUICHHBIX U TUIOXO a3PUPYEMBIX TTOYBAX;
19.I1porecc a3ordukcamnuu crocooCTByeT
® TIOBBIIIICHUIO TUIOIOPOIHS TTI0YB U TIPUPOIHBIX BOJ,
® [IEPBUYHOMY [TOYBOOOPA30BAHUIO;
® Pa3BUTHIO HA3eMHOW PACTHTEIHHOCTH;
® TIOBBIIICHUIO YPOXKast CENbXO03KYIbTYD;
20.ITpouecc neHuTpUPUKAUU
® IPEIOTBPAIIACT MMONAaHUE HUTPATOB B TPYHTOBBIC BOJIBI;
e BeAET K OBBIILICHHUIO CO/IEPKAaHMs ra3000pa3HOro a30Ta B IOYBEHHOM BO3YXE;



e BeAET K NOSBIICHUIO B TIOYBEHHOM BO3JIyX€E 3aKHCH a30Ta;
e BeZET K NOSABICHUIO B IPUPOJHBIX BOAX HUTPUTOB;
21.B nporecc XeMOCHHTE3a MOTYT ObITh OKUCIICHBI
® HUTPUTHI U HEJOOKHCICHHbIE MUHEPAJIbHBIE COSAMHEHUS CEPHI;
® JIByXBaJICHTHOE JKEJIE30;
® BOJOPOJ U CEPOBOJOPOLI;
® yrapHbIH ras;
22 ITpogyKramMyu MacisiHOKHCIIOTO OpOXKEHUS SBIISIOTCA
® MacisiHas KHCJIOTa;
® YKCYCHasl KMCJIOTa;
® aIeTOAlleTUI;
® aIeTOH;
23.B CenTUKTEHKE pa3BUBAIOTCS MIPOILIECCHI
e Cynb(haTHOTO JAbIXaHUS,
® HUTPATHOTO JIbIXaHWUS,
® MaCJISTHOKHCIIOTO OPOKEHHUS;
® aMMOHU(UKAIYS;
24.B Ouonoru4eckom (puiabTpe pa3zBUBAIOTCS
® MaTOMOBBIE BOJIOPOCIIH;
® KOJIOBpPAaTKU;
® HEMAaTOo/bl,
® [MaHOOAKTEPHH;
25.A30T(huKcanuio OCyIIeCTBISIOT
¢ KI1yOeHbKOBBIE OaKTEpUU-CUMOUOHTHI O0OOBBIX;
® AKTUHOMHUIIETHI-CUMOUOHTHI OJIbXOBBIX;
® [MaHOOAKTEPUU-TTMOHEPHI TOYBOOOPA30BAHNUS;
e CBOOOJTHOXKUBYIIHME OaKTepHH-a’po0bl poja “azoTodakrep”;
26.AMMOHH(UKAIHS pacpOCTpaHEHA
® B IIPUPOAHBIX BOJAX;
® B CTOYHBIX BOJIaX;
® B II0YBaX;
e B 00JI0TaX;

27 .Hutpuduxanuss aBToTpodHas OCYIIECTBIAETCS
® HUTPO3HBIMH OaKTEpUSIMH;
® HUTPATHBIMH OaKTEpUSIMHU;
® OaKTEepUsIMH, OKHCISIOIIMMU HUTPUTHI,
e OaKTEepHUsIMH, OKHCIISIOIIMMHI HUTPATBL;

28.IIpoxykTaMu AeHUTPUDUKALTUN MOTYT OBITH
e Hutpurtsr;
® 3aKHCh a30Ta;
e "Becelsmnii ra3”;
e ra3000pa3HbIi a30T;
29. AcCUMIIALINIO HUTPATOB OCYIIECTBIISIOT
® BBHICIIINE PACTEHUS;
® BOJIOPOCIIH;
o JIMIIANHUKMY,
e OakTepuu;



30.0npenensembrii kak (C £ 20) AWama3oH KOHIEHTPAUUU THKENBIX METaINIOB B MOPCKOW BOJE —
JUarna3oH TOJEPAaHTHOCTH JKUBBIX OPTraHW3MOB, MONYJSIUN, AKOJIOTUYECKUX CHCTEM
OTpaHMYUBaCT IUIOMAAbL ~ 96%
e 1o kpuBol ["aycca;
® [10]] THUIIEPOOJION;
® HaJ IPsAMOH - rpadukoM 0OpaTHOM JIMHEHHON (DYHKITNH;
® 10J] IPSAAMON - TpaUKOM MPSIMOI TMHEWHOW (DYHKIIUH;
31.1Ipu >KOJIOTHYECKOM HOPMHPOBAHMHM KadyecTBa aTMOC(EpPHOro BO3AyXa M OIPEACIICHUH BEIUYUH
[TJIK makcumanbHOpazoBoi u [TJIK cpeqnecyTouHOM  yYMTHIBAIOT
¢ pedIIEKTOPHYIO PEaKIUIO YeIOBEKa;
® TOKCHYECKOE JICHCTBHE Pa3IMYHBIX aTMOC(EPHBIX TPUMECe Ha OpPraHU3M YelIOBEKa,
® IPOJOJDKUTEIBHOCTH pabouero JTHS;
® PEAKIIMIO HKOJIOTHYECKUX MUIIEHEH —BEYHO3EIEHBIX KOMIIOHEHTOB (DUTOLIEHO30B U T.1.

BOITIPOCHI JUIS OTBETA Y JOCKHU B PAMKAX TEOPUU K JABOPATOPHbBIM
PABOTAM 1o OIIEHKE 3ANBLIEHHOCTH BO3J1YXA BECOBBIM CIIOCOBOM.,
OIHEHKE 3ATA3OBAHHOCTU BO3YXA C IOMOIIBIO I'X-1 . OIIEHKE
PEAKIINU IIUTLEBON BO/Ibl (110BepXHOCTHERIX BO/I CYIIIH)

LLOYUCTKA ITPOMBIIIJIEHHBIX 'A30B OT IIbLJIK
Knaccugpukauus memodos u_annapamos nwviieynasiuganus
2. OcHogHble XapaKmepucmuKy nolieyiogumeneii:

e Db bEeKTUBHOCTD MbLUICYIATHBAHHUS;
e [Ipou3BOAUTEIBHOCTH TA300YUCTHOTO COOPYIKEHHS;
e Pacxop 3JIEKTPO3HEPTHH;
e CTOMMOCTbL OYHCTKH;
3. Cyxue mexanuuyeckue noLieyi106Umeu:
e [IsuicocamuTenbHbIe KaMephl (TOPU3OHTAIBHBIC);
o VHepimoHHbIE:
v/KaMmepa ¢ eperopoIKoii;
v/KaMepa ¢ IUIaBHBIM IIOBOPOTOM T'a30BOT0 IMOTOKA;
v'KaMmepa ¢ pacIIupIOIIMCS KOHYCOM;
v/ Kamepa ¢ 3ariay0IeHHBIM OYHKEPOM;
v/ OKpaHHBIM MHEPIUOHHBIN TTBLIEYTIOBUTEINb;
v/ KaTIO3UIHBII armapar;
v/ COBpEMEHHBIE HHEPLIUOHHBIE MbLIEYI0BUTEIN;
o [[{uks0oHBI (OMHOYHBIC, TPYIIIOBEIC, OaTapeiHbIC),
e BuxpeBbie MbLICYIOBUTEIN:
v COILIOBOIO THIIA;
v/ JI0IIaTOYHOTO THIIA;
Ilpogpune (cxema) Koncmpykyuil, npuHyun Oeticmeusi, OOCMOUHCMEA U HeOOCMAmKU, 001acmy
nPUMEHEeHUsL.
4. @unpvmper:
¢ AOGCOJIOTHBIE:
v TOHKOBOJIOKHHCTBIE;
v TpyOOBOJIOKHHUCTHIE;
v TI1y0OKHE;
e TyMaHOYJIOBHUTEIIH:
v HU3KOCKOPOCTHBIE;
v/ BEICOKOCKOPOCTHEIE;
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v IByXCTYIIEHYATHIC;
v/ CETOYHBIE TYMAHO-OPbI3rOYJIOBUTEIH;
e TkaneBble. TkaHEBBIN pyKaBHBIN QUIBTP (CIIOCOOBI pereHEpalii PYKABOB);
e 3EpHUCTHIE:
v'Hacagounble (HACBHITHBIE MOABUKHBIE U HEMOABUKHBIE);
v/ )KécTkue nopucreie;
Dunvmpyrowue 21emeHmsl, RPOPUIL KOHCMPYKYUU, OOCMOUHCMEA, HEOOCMAMKU, CNOCOO pecenepayul,
001acmb NPUMEHEHUs.
5.Mokpule noineynosumenu:
e [losble ra3onpomMbIBaTENH;
e Hacanounsie ckpyOOepbl (THITBI HACAIOK);
e ["azompombIBaTENb C MOJBHXKHOM IIApOBOM HACAKOM;
e TapenbyaTbie ra30MPOMBIBATENH (IEHHBIC (DUIBTPHI)
v/ ¢ IPOBAILHOU PENIETKOIA,
v/ C nepeuBHON PEIETKOIA;
e Mokpble anmnapaTsl HEHTPOOEKHOTO IeHCTBUS (LIEHTPOOEKHbIE CKPYOOepsl):
v/ ¢ TaHT'€HCAIBHBIM IIOIBOJOM I'a3a,
v ¢ BHYTPEHHHUM 3aBHXPHUTEIEM;
e 'unponunamuueckuii neuteynosutens (I'ID);
e ["a3ompombIBaTeny yaapHO-UHEpIHMOHHOTO nerictBus (YU/):
v ckpy006ep Jloitns;
v poTokIioH THma N;
v HUKIIOH ¢ BoasHOM muénkoii (LIBII);
v MOKDBIH TIBUIEYJIOBUTENL YAaPHO-MHEPIMOHHOIO JEHCTBHUSA C Ia30X0I0M B BHJIE TPYOBI
Bentypu;
e Cxkpy00epsl Benrypu:
v/ ¢ IeHTPAILHBIM (OPCYHOUHBIM OPOIIEHHUEM;
v’ ¢ nepuepUitHBIM OPOIIIEHHEM;
v/ C TIEHOYHBIM OPOIIIEHUEM;
v/ C TIOIBOJIOM KHJIKOCTH 3a CUET SJHEPTUH Ia30BOT0 MOTOKA,
Knaccugurayus  mokpwix  nwineynosumeneu. Ilpeumywecmeo, nedocmamku, npoguns
KOHCMPYKYUl, NPUHYUN 0etcmausl, 001acms NPUMeHeHUs.
6.2nekmpogunomp
Mexanu3M yinaBimuBanus yacTuil. Cxema 3mekTpodribTpa. JJocTOMHCTBA U HEAOCTATKH, 00J1acTh
npuMeHeHus. Knaccudukanus snekTpodunbTpoB (OJAHO30HHBIE U JABYX30HHBIE; OJIHOMOJBHBIE U
MHOTOTIONIFHBIC; TOPU3OHTAJIBHBIC W BEPTUKAIBHBIC, IUIACTHHYATBHIE W TpyOudarhie). TpeOoBaHHS K
OCAaTUTENbHBIM ¥ KOPOHHUpYIOIIMM  3nekTpogaM. KoHcTpykiuu 31nekTpoduiabTpoB.  CrocoOsl
pereHepaIyu ICKTPOAOB (CHCTEMbI BCTPSIXUBAHUS M CHCTEMBI IPOMBIBKH JICKTPOJIOB).

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

1.CannTapHas O4MCTKa Ta30B OT OKHUCIIOB a30Ta.

1.1 Knaccugukaius METOA0B CAHUTAPHONW OYHCTKH Ta30B OT OKHCIIOB a30Ta.

2. BoccTaHOBUTENBHBIE METO/IBI CAHUTAPHON OYMCTKH Ia30B OT OKHCIIOB a30Ta.

2.1 Tepmudeckoe pa3inoxKeHHE OKUCIIOB a30Ta B IOTOKE HU3KOTEMIIEPATyPHOU TIa3MBl.

2.2 KaTannTudeckoe BOCCTAHOBJICHHE a30Ta U3 €r0 OKHCIIOB.

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

2.4 BoccTtaHOBIEHHE a30Ta M3 €ro OKWCIOB IyTEM HX TEPeBOJa B BEIIECTBA C HU3KOW TeMIepaTypon
paznoxenus. Peazenmot, ypasnenua peaxyuil. Ilpoguns koncmpykyuu.

3. OxucauTeNbHBIE METOABI CAHUTAPHOM OYHCTKU Ta30B OT OKHUCIIOB a30Ta.

3.1 Okucnenue HuTpo3Horo raza (NO) kuciopoaoM U 030HOM B skUIKOH (aze. IIpombluinennas ycmanoeka.



3.2 OkucjieHHe OKHCIOB a30Ta JKHAKAMH pearcHTamu. Peazenmsl, ypaeHenus peaxyuil. Ilpoguns
KOHCmpYKyuu.

3.3 Oxucnenne Ha HU3KOTEMIIEPATYPHBIX KaTaln3aTopax.

4. CopOUMOHHBIE METOJIBI M METOABI MOTJIOIIEHHUS OKHCIIOB a30Ta 0e3 M3MEHEHHS CTEeIIEHH OKHCIICHHUS a30Ta.

4.1 TlornormeHre OKMUCIIOB a30Ta BOAHBIMU PacTBOpamu Iuenoueil. Peazenmul, ypasnenus peakyuii. Illpoguns
KOHCmpYKyuu.

4.2 AncopO1usi OKMCIIOB a30Ta TBepAbiMU copOeHTamu. Ilpoghuns koncmpykyuu.

5. CanuTapHast O4MCTKa ra3os oT yraporo raza (CO).

5.1 KonBepcus BOASHBIM ITAPOM.

5.2 lornomenne MeJHO-aMMHAYHBIM PACTBOPOM.

5.3 OuncTKa KUAKUM a30TOM ¥ METaHUPOBAHHUE.

JlocTonHCTBa, HEOCTATKH, 11€JIECO00Pa3HOCTh MPUMEHEHNS.

5.4 ManooTxoJHble TEXHOJIOTHHU: HCIIOIb30BaHUE YTapHOTO T'a3a B MPOMU3BOICTBECHHBIX IUKJIIAX.

6. CanutapHasi ounctka ra3os oT SO,.

6.1 Kiraccudukaliiys METOI0B OYUCTKH ra3oB oT SO,.

6.2 1{ukanyecKue METOIbI.

6.2.1 ITapoBbIe METOBI.

6.2.2 Ileunsle METOABI.

6.2.3 AncopOrrionHsie MeToabl. Peazenmul, ypasnenus peakyuit. IIpogpuns koncmpyxkuyuu.

7. JlocToMHCTBa M HEIOCTATKH MACCUBHBIX METOAOB CHIKEHHSI KOHIIEHTPAIIMK BPEAHBIX BELIECTB B aTMocdepe.
PaccenBanue BpenHBIX NpuMeceld B aTMocdepe W BIMSHHE METEOYCIOBHI Ha pacceMBaHME 3arps3HSIOIINX
BEIIECTB: HOpMaJbHAs TeMIepaTypHas CTpaThu(UKanus U WHBEPCHUS MPU3EMHBIX CIOEB aTMoc(hepsl, CKOPOCTh
BETpa, HAIMYHE U XapaKTep OCaIKOB.

III. METOAbI OYUCTKHU CTOYHbBIX BO/I
1. buonorunyeckue METO bl OYMCTKH CTOYHBIX BOJI.
1.1 AspoOGHble:
v/ aQ9POTEHK (CMECHTENb ¥ BHITECHUTE),
v OHOGUIBTP MPOMHUITE 3aTPy3KH,
v 0YBEHHbIE METO 1B (I10JIsI (PUIIBTPALIMK U TI0JIsi OPOLIEHUS),
v/ OUOTIPY/IBL.
1.2 AnaspoOHbre:
v/ CENTHKTEHK,
v’ IByXBAPYCHBIN OTCTOWHHK,
v/ METaHTEHK.
DJeMeHTHI TPOQUIIST OUUCTHBIX COOPYKEHHI, UX OMOIEHO3bI U OMOJOTMYECKHE MPOIECCHl MAJIBIX IIKIIOB
yriepoja, a3oTa W Cepbl, pPa3BUBAIOIIMECS B BBILE YKA3bIBAEMBIX OYHCTHBIX COOPYXCHHUSX. Y CIOBHS
MPUMEHEHUS! OMOJIOrMYECKUX METOAOB OYUCTKH CTOYHBIX BOJI.

2. XuMHYeCKHEe METO/Ibl OYMCTKH CTOYHBIX BOJI.

2.1 Heiitpanu3anus KUCJIOT U OCHOBaHUI. PeareHTrl. Y paBHEHUS peaknuii.

2.2 DkcrparupoBanue. Ilpupoaa mporiecca, SKCTPAareHThl W CHOCOOBI MOJAa4YM €ro B CTOYHBIC BOJIBI.
OKCTPaKIMOHHBIE KOJIOHKH.

2.3 OxwucnutensHble MeToAbl. WX o0nmacTe mpUMEHEHHS M HENOCTaTKH. PeareHTsl W ypaBHEHHS
XMMUYECKUX PEeaKLHil.

3. OGe33apaxMBaHUE BOMBIL:
v/ XJIOPOM U XJIOPOCOJIEPIKAIIUMH BEIIECTBAMH,
v’ ropom u Homom,
v 030HOM,
v yIbTpa3ByKoM,
v yAbTpadHONETOBBIMHE JTy4aMHu,
v oHamu cepebpa.
v’ Tepmudeckoe 00e33apaKMBaHUeE.
OddexTrBHOCTH. I0CTOMHCTBA M HEJOCTATKH.

4. OU3NKO-XUMHYCCKHUE METOABI OYUCTKH CTOYHBIX BO.



4.1 Koarymsmus u dmoxyismust. [Ipupona 3TUX TporeccoB, MEXaHu3M o0pa3oBaHus (HIIOKyI. PeareHTsr:
KOAryJISTHTBI U QIIOKYISIHTEL.  DakTophl, onpeensiomnme 3G HEeKTUBHOCT KOAryJISIIIMOHHOW OYMCTKH.

4.1.1 YcTaHOBKH JUIS KOAryJIMPOBaHUS U (PIIOKYJTUPOBAHUS MPUMECEH CTOYHBIX BOJ: CMECUTEIIN, KaMEPHI,
OTCTOMHUKH (TOPU30HTANILHBIC U pajuaibHbIe). l0CTOMHCTBA, HEJOCTATKH, 00J1aCTh TPUMEHCHUS.

4.1.2 DnexTpoXuMHUYIecKoe KoaryiaupoBaHue. JlOCTOMHCTBa, HEJOCTATKH, 00JIACTh TPUMEHEHUSI.

4.2 ®notanus. [Ipupoaa GroTaMOHHBIX MPOIECCOB.
4.2.1 PaszHOBUmHOCTH (JIIOTAllMH, CBS3aHHBIE C PAa3HBIMH CIIOCOOAMH HACBHIIIEHUS CTOYHOH BOIBI
Iy3bIPbKAMHU BO3yXa:
v/ HaropHas,
v/ BakyyMHas,
v (roTanus ¢ MeXaHHIECKUM THCIIEPrUPOBaHUEM BO3IyXa,
v (priotanus ¢ moaayueii Bo3yxa uepes MOPUCThIe MATEPHAIIbI;
JIOCTOMHCTBA U HEIOCTATKH ITUX CHOCOOOB MOIYYEHU ITy3bIPHKOB B CTOYHBIX BOJAX.
PaznoBuaHOCTH (hIIOTOOTCTORHUKOB:
v/ TOPHM30HTAJILHEIH,
v/ paavaibHbIH,
v/ OTCTOWHHK C HAKIIOHHBIMH TUIACTHHAMH,
v/ 3JIEKTPOKOATYJIAIIMOHHO(PIIOTALIHOHHBIE.
O6nacTe NpUMEHEHHUS, TOCTONHCTBA.
4.2.2. I'my6uHHOaATe3n0HHAs cenaparus. [Ipuanumn aevictus. JJocTonHCcTBa, 001aCTh TIPUMEHEHMSL.

4.3.1 CopOrus. [Tpupona copOumoHHbIX mporieccoB. COpOSHTEHI.
v/ copOuust B AMHAMHUYECKHX YCIIOBHUSIX,
v/ copOLHsI B CTATHYECKHX YCIIOBUSL,
CopOIMOHHBIC YCTAHOBKHU.
4.3.2 Uounsi obmen. [Ipuponma mpomecca. Otnuame ero OT MPOIEccoB copOmuu. PasHoBHIHOCTH
HWOHUTOB: NPHUPOJHBIE U HMCKYCCTBEHHbIE. XapaKTEPUCTUKH HOHUTOB. CXeMbl MOHOOOMEHHON OYHCTKH
CTOYHBIX BOJ.

4.4 Dpanopauus. Ilpupona mpouecca. Pextuduranms kak sBanopaunoHHbI Metoa. IlapooTronnoi
KosioHKa. CxeMa peKTH(PHUKAIMOHHON YCTaHOBKH HEMPEPHIBHOTO ACHCTBHSL.

5. MexaHndecKrue METOIBI.
5.1 Ilpouecc orcrauBanus. 3akoH CTokca.
5.2 KoHCTpyKIIMM OTCTOWHUKOB:
v/ BepTHKAIbHbIE,
v/ TOPU30HTANBHBIE,
v pajuanbHbIe.
5.3 Mexanndeckue peiétku. Mx npeanazHaueHue u npuMeHeHune. PeméTku noapasaensior Ha:
v/ [IOJIBUKHBIE U HETIO/IBIKHBIE;
v/ ¢ MEXaHU3UPOBAHHOMN U PYyYHOM YUCTKOM;
v/ yCTaHABJIMBAEMbIC BEPTHKAIBHO HIIH HAKIOHHO;
5.4 I'mapounkionsl. [Ipuniun aevicteust. [lpenmymecrsa. O0nacTh MpUMeEHEHHUS.
v/ OTKPBITHIE THAPOIMKIOHBI 0€3 BHYTPEHHHUX YCTPOWUCTB [UISl Pa3/IeIbHOTO U3BJICUCHUSI M3 CTOYHBIX
BOJI pa3HBIX (ppakimii B3BEIICHHBIX BEILECTB;
v/ OTKPBITHII MHOTOSIPYCHBII [IHKJIOH.
5.5 3epHucteie GUIBTPHI (HATOPHBIE):
v' OIHOCIIOHHEIE,
v MHOTOCIIOMHBIE.

BOITPOCEI K 3AUETY

Pa3nea 1. buocdepa. Yuenue B.M.BepHanckoro o >xuBoM BemiecTse. KpyroBopor BeLIECTB B
o6uocdepe. buonornueckue mpouecchl MalblX LHUKIOB YIJIEpOJa, a30Ta U Cepbl: XEMOCHHTE3,
¢dorocuntes, rereporpodHas ¢ukcamus CO,, OpoxeHue, apixaHue (a’poOHOE M aHA’pOOHOE),
aMMoOHU(pUKaIs, HUTpuUKanus (aBToTpodHas u rerepoTpodHas), AeHUTpUPUKAIKS, a30TPUKCALIHS,



aCCUMWJIALIMS HUTPATOB, Cyibpopukanus u aecyiabpodukanus, acCUMUISIMUS CyIbPaToB —
Ba)XHEHIIIME MPOLECCHl OMOIOIMYECKOM OYMCTKH CTOYHBIX BOA. l'€ojormueckoe W ruApOXUMHUYECKOE
3HaUEHUE LIMKIIOB Yriepoja, azora U cepbl . Cucremaruka >kxuBoro mupa no Burrekepy. Ctpoenue
9YKapHOTHON U IPOKapUOTHOM KileTok. Bupyc — Heknerounas ¢popma xu3Hu. IIponykTuBHas BUpycHast
uHOeKmsa. MeponpHsTus 0 CHIKEHHIO PUCKAa BUPYCHOTO 3apaXKeHUSI U PACIIPOCTPAHEHUSI BUPYCHBIX
MH(EKIINA.

Bbuoreonenos, ero opranusanusi U TpaHULBL. DKOJOTHYECKUEe (PakTOpbl. 3aKOH OTHOCHTEIHHOTO
AelcTBUs HKO(AKTOPOB. 3aKOH OMOJOrMYECKOro ONTHMYyMa, €ro 3Hau€HUe JUIsl COBEPLICHCTBOBAHMUS
IIPUHLUIIOB DKOJIOTM4YeCKOro HopMmupoBaHus. KoHcopuus no Masunry. Tumel cBs3eli KOHCOPTOB €
AIpOM KOHCOpUMHU. B3auMMOOTHOIIEHMsSI PAacTeHWH C *XUBOTHBIMU. B3aMMOOTHOLIEHHs pacTeHUH B
¢uroneHozax. CyTouHasi, Ce30HHAas M pPA3HOTrOJMYHAs H3MEHUYMBOCTH (urTorneHo3os. Cykueccus:
NEepBUYHAS U BTOPUYHASL.

Pasneall. 3enéHoe CTPOMTENBCTBO —  CO3JaHME  YCTOWYHMBBIX JIKOCHCTEM.
O3a0poBUTE/IbHAS POJIb 3€JIEHBIX PACTEHH.
Cozflanne yCTOWYMBBIX DIKOCUCTEM:

4 Bmmusune w#3BECTKOBOTO IMPOMBIIIJICHHOI'0 aspo30JI1 Ha BCUYHO3CJIEHBIC KOMIIOHCHTBI
TOPOACKHUX (PUTOLIEHO30B;
Bimsiaue nuokcuaa a3ora BBIXJIONIOB aBTOTPAHCIIOPTA Ha 3€JIEHBIE pACTEHUS
BnusiHue nuokcnia cepsl Ha 3€IEHBIE PACTEHUS;
3alUTHBIE MEXaHU3MbI PACTEHUH OT AEUCTBUS arpECCUBHBIX I'a30B;
3aluTHBIE MEXaHU3MBI OT JE€HCTBUS IPOMBILUIEHHOTO 1IE€JI0YHOI0 a3pO30Jis;
VY CTOWUYNBOCTB K pEKPEALIMOHHOM HAarpy3Ke;
OzeneHenre  ToOpofoOB C YEPHOW METAUIypruedl U MPOU3BOJCTBOM CTPOMTEIBHBIX
MaTEepUasos;

ANANE N NN

O3/10poBUTENIBHAS POJIb PACTEHUI:
Beinenenune pacTeHHs MU KMCIOPOJAA U MOTJIOIIEHHUE YTIIEKUCIIOTO U APYTUX arpeCCUBHBIX
rasos;
[IIymo3amuTHBIE CBOMCTBA PACTECHMUIA;
CHukeHue 3anblIEHHOCTH BO3/1yXa ¢ y4aCTHEM PacTEHMI;
KnumarooOpa3zyroimas posib pacTeHUI;
BbakTepuniuaHble cBoOCTBa pacTeHU, PUTOHLUIBI;
OcTeTHdecKre CBOMCTBA JIECOMOCAIOK.

<

ANANENENEN

Pa3zgea 111. Armocdepa. Xumuueckuit cocraB. Mcrounuku 3arpsizHeHusi. O30HOBBIM JKpaH,
UCTOpHS ero GOpPMHPOBAHUS M IIaHETapHas poiib. Monenn mapHUKOBOTO P QeKTa MPU3EMHBIX CIIOEB
aTMoc(epsl, HEraTUBHBIE IMOCIEACTBUS MapHUKOBOro 3¢ddekra. Xumus oOpazoBaHHs aTMOC(HEPHOrO
a’po30JIs ¢ yyacTHeM paaukajioB u apyrux gactuil (SO,, NO,, H,0, O, CO, NH3, HNO3, H,SO,4, OH').
ATMochepHble 0ocaZKu — Ipolece camoouuieHust arMocdepsl. OcobeHHocTH atMochepbl TOPOOB C
4EPHOH METaIUTyprueil W TPOM3BOJICTBOM CTPOUTENFHBIX MaTepuayioB. lcrmosip3oBaHue Xapakrepa
NPOCTPAHCTBEHHOW JMHAMUKM TIOKa3aTeleldl XUMHUYECKUX CBOWCTB CHera B CBS3M C 3aJadaMu
9KOJIOTMYECKOT0 30HUPOBAHUSI OCBAMBA€MON TEPPUTOPUH U 3€IEHOTO CTPOUTENHCTBA TOPOJOB C YEPHOI
MeTaJulypruei (Ha mpumepe MpoCTPaHCTBEHHON W nuHamMuku pH cHera r.Marauroropcka). Xapakrep
MEXTOJIOBOIM JTMHAMUKHA XUMHUYECKUX CBOWCTB CHETa KaK WHIAMKATOP OIEHKH Pa3BUTHS dKOJOTHUECKOU
CUTyallul B TPOMBIIUIEHHBIX ropofax. PakTopsl NPOCTPAHCTBEHHOH, CE30HHOM W MEXI0J0BOM
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 popMupoOBaHUS XUMUYECKOTO COCTaBa METEOPHBIX BOJ. XMMHUYECKUE CBONCTBA
NPUPOJHBIX BOJ: 00mIas MuHepanu3anus, pH, OKHCIUTETbHO-BOCCTAHOBUTENIBHBINA MOTEHIUAN, (POPMBI



KECTKOCTHU HW  METOIABl  CHIDKGHUS  JKECTKOCTH, (OPMBI  arpeCCUBHOCTH  (YIJICKHUCIIOTHAS,
BbIIIIEJIaUMBalOIas, OOIIEKUCIOTHAs, MarHe3uasbHasl, cyibdarHas). ICTOYHUKY 3arps3HEHHUS.

Paznen V. IlouBa — koMmoHeHT Omocgepsnl. [lnanerapHas poyib IOYBBI M POJIb IIOYBBHI B
ouoreorieHo3e. Konnenuus B.B.[lokydaeBa o ¢akropax mouBooOpaszoBanus. [Ipoduns moazonucroi
nmouBkl. Teopus 1moa3071000pa30BaTENBHOTO MPOIEcca.

Xumust mouB. [lormotutenbHas ciocooHocTs mous o K.K.I'eapotiny. OTirdne noHO-0OMEHHBIX
Mpo1IeccoB OT mpoiiecca copouuu. [Ipupoaasie noHUTH. OpPMBI MTOYBEHHON KHCIOTHOCTH: aKTyallbHasl,
oOMeHHas ¥ TUAPOIUTHYECKAS.

Buosorus mous. [louBeHHBIC TPUOBI, X IKOJOTHYECCKHUE TPYIIIBI U SKO(DAKTOPHI, OMPEISISIONIe
ux paszButue. [louBeHHbIE BOJIOPOCIH, UX IKOJIOTUYECKUE TPYIIIBI U 3KO(PAKTOPHI, OMPECIAIONINE UX
pa3BuTHE. YdYacTHE TOYBEHHBIX BOAOPOCICH B METOJaX OHOJOTUYECKOW OYHCTKH CTOYHBIX BOJI.
JlumaliHk W JMXEHOMHIWKAUWA 3arpsi3HeHus armocdepsl. [louBeHHble xuBOTHbIE. UXx
kinaccudukanus, Tpopudeckre rpynnsl. [Ipocreiiimue, yepBu, WICHHCTOHOTHE, MieKonuTatomue. 1Ux
sKoJIorMuecKkre (YHKIUU. Y4acTHe MPOCTEHIIMX M uepBeil (HeMaToJ M KOJIOBPATOK) B MpoIeccax
OMOJIOTMYECKON OYUCTKH CTOYHBIX BOJI.

Pa3nesa V1. MoOHUTOPHHT cpeAbl 00MTAHMSA.

AtmocdepHblii MOHUTOpHHT. Ero menb W 3agayu, OPUHLUIBI OpraHU3alyu, KaTeropuyd MOCTOB
(crauMoHapHBIM, mNepeABKHON moadaxenbHbli, MapupyTHbiil). IlepenBuxkHble naboparopuu
skonoruueckoro kouHrtpois (IIJISK). Kareropuu IVIDK. Kputepuu Beibopa MeTo10B U 000py10BaHUS
[IJIBK. ITporpaMMbl 3KOJI0rM4E€CKOI0 MOHUTOPHUHIA, OCYILIECTBIIsieMble ¢ nomolisio [1JIOK.

IIporpamMbl  aTMOC(EpPHOro0 U THAPOXMMHUYECKOIO MOHUTOPUHIA (Ha MpUMEpe HCCIeA0BaHMS
KHCJIOTHO-OCHOBHOT'O COCTOSIHUSI CHEra I.MarHuToropcka).

[TouBeHHO-XUMHUYECKUH MOHUTOPUHI IPOMBIIUICHHBIX TEPPUTOPUNA (HA NpUMEpEe OLEHKHU
peakiuu XBOMHOIO OIaja BEYHO3EIEHBIX IIOPOJ JAEPEBbEB B IPEIEiax 30HbI PACHpPOCTPAHEHUS
IPOMBIIIJICHHOTO IEJI0YHOTO a3PO30JIsl.

Busyanu3zanus — coBpeMeHHble TEHACHIIMY Pa3BUTHS SKOJIOTMUECKOro KoHTposst. Poias meTtonos
BU3YyaJIbHOW OWOMHJMKAIMK 3arpsi3HEHUs aTMoc(epbl ¢ MOMOINBIO BBICHIMX pacTeHUl B cHUCTEMe
KOMIUIEKCHOTO MOHMTOpPHUHIA IPOMBIIIJIEHHBIX TOPOJOB W PperuoHoB. JlOCTOMHCTBA METOJOB
BU3YaJIbHOW OMOMHIMKAIIMH 3arpA3HEHUS aTMOC(EPHI C TOMOIIIBIO BBICIIUX PACTEHHH.

Paznen V11. Konuenuus ITJIK.

[IpenensHo pomyctumas koHueHTtpauus (IIJIK) BemiecTB-HOpMaTHMB KadecTBa OKpYXKaroulei
cpeabl. ITJIK 3arpssssromux aTMocdepy BeIIECTB: MaKCHMAaJbHO pa3oBas M cpeaHecyTouHas. Mx
IIPUHLUIIE] HOPMUAPOBAHUS.

I[TAK s3arpssssrommx MOBEepXHOCTHbIE Boabl cymu Bemiect: [IJIK rurmenunueckas, IIJIK
pridoxo3aiictBenHas u [1/IK 6uoreoxumuueckas. Ix npunuunel Hopmuposanud. Konnennus [latuna:
MaKCUMaJIbHO HEJIEUCTBYIOIIKE, IOPOrOBBIE U TOKCUYHBIE KOHIIEHTPALMY BPEIHBIX BEILIECTB B BOJE.

Henocratkn  konuenuuu  I[TJK.  CoBepuieHCTBOBaHME  NMPUHIUIIOB  3KOJOTHYECKOTO
HOPMHPOBAHUS: NIPEAENIBHO JOIYCTUMAsl JKOJOTMYECKast Harpy3ka — allbTepHATUBHBINA DKOJIOIMYECKUI
HOPMAaTHB Ka4yeCTBA OKPYKAKOLIEH Cpellbl C Y4ETOM MPUHIMIIOB PAlMOHAIBHOTO MPUPOIOITIOIB30BAHNUS.

7 OueHOYHbIE CPEICTBA IS IPOBEACHHUS MPOMEKYTOYHOM aTTeCTAlluN
a) [lnannpyemble pe3yabTaThl 00yUeHHUsI H OLIEHOYHBIE CPEACTBA /1JIsl POBEIEHHs POMEKYTOYHOT
aTTecTaALMM:
Crpykrypubiii | [Inanupyemble pe3ynbTaTsl 00ydeHHs OneHouHbIE CpeCTBa
JJIEMEHT
KOMIICTCHIIN
OIIK-5: cnoco0HOCTBIO MPUMEHSATH B IPAKTHYECKOH 1esITeJIbHOCTH MPHMHIMIBI PANMOHAJILHOTO
HCI0JIb30BAHMS MPHPOAHBIX PECYPCOB U 3aLIHTHI OKPY KAIOIIeil cpebl
3HaTh OCHOBOIIOJIATAIONINE 3aKOHBI TPUPOJIBI: MPHUHIMIEI | TeopeTudeckne BOMPOCH K
OopraHuW3alii W pa3BUTHI OWOCchepbl, €€ CTPYKTYypy; | JJaGopaTOPHBIM M KOHTPOIHHOM
MPUHIAITEI ~ OPTaHW3AIlMK, pPAa3BUTHs, YCTOHYHMBOCTH, | paboTam, a TaK)Xe




CTPYKTYpPY OHOTCOIICHO30B.

3aKOHBI B3aUMOICHCTBHUS JKUBBIX OPTaHU3MOB M HX
€000IIeCTB CO Cpeoii OOUTaHUS; TPUHITUITHI
PaLHOHAIBLHOTO PUPO/IOTONB30BAHMUS U TIEPCIICKTHBBI
CO3JIaHUs DKOJIOTMUECKHU 0€30I1aCHBIX TEXHOJIOIHIA.
CoBpeMeHHbIE TPOrpaMMbl U MPOEKTHI IKOJIOTHISCKOTO
MOHHUTOPHHIA CpPeJibl OOMTaHHSI.

HWHTCPAKTHBHOT'O
TCCTUPOBAHUA

YMeThb I'pamoTHO BecTH OMOMHINKAIIMOHHBIE HAOIIOACHNUS B
CBSI3U C 33Jla4aMHU SKOJIOTHYCCKOTO MOHUTOPHHTA U

OTBeuaTh Ha  BONPOCH K
7abopaTopHBIM paboTaM 1

TPaMOTHO OLIEHUBATh NOCJIEACTBUS CBOEH HHTepakTUBHOTO
npodeccroHaNBHO IeaTebHOCTH. TECTUPOBAHUS
[IpumensTh METOJIbI PpaIoHaIbHOrO
OPUPOAONOIBG30BAaHUS AN CO3J@HMsl  YCTOMYMBBIX
SKOCHCTEM Ha JTamne IPOEKTUPOBAaHUS  3€JIEHOr0
CTPOUTENBCTBA.
Buaagern [IpakTHyeckMH HaBBIKAMH TI0 ONpesiesieHNI0 ypoBHeH | HaBbikamn BH3yaJIbHBIX
BO3JICHCTBHSI aHTPOIIOTEHHBIX (PAKTOPOB HA SKOCHCTEMBI; METOJIOB 9KOKOHTPOJIS,

MeroxamMu METOIBI PALIOHAIBEHOTO
HPHPOIOTIONE30BAHMS ISl CO3TaHUS YCTOWINBBIX
9KOCHCTEM Ha 3Talle MPOSKTHPOBAHHS 3eJIEHOTO
CTPOHTEIBCTBA.

Criocobamu MUHUMH3AIUN HeOJ1aronpusTHOro
BO3JCHCTBHA Ha OKPYXAIOIIYI0 INPUPOIHYIO Cpeay H
3J0pOBbE YeTIOBEKa

3HAaHUSAMH 3aKOHOB TIPUPOJBI.
Ha KOTOPbIX OHU OCHOBAHBbI

OK-9: cnoco0HOCTHIO MCIOIb30BATh MPUEMBI 0KA3aHUS TEPBOW MOMOIIHM, METOIbI 3alIUTHI B

Yype3BbIYAHHBIX CHTYALMSIX.

3HaTh MeTopl CHIDKEHHSI aHTPOIMOTCHHBIX BO3ACHCTBUH, a
TaKKe MEePCIIEKTUBBI ux COBEPIICHCTBOBAHHUSI.
Mepornpusitusi 1m0 O0SCIIEUEHHI0  IKOJIOTHYECKOM
0C30MaCHOCTH TEXHOJIOTUH M TEXHUYECKHUX MPOCKTOB.
Metoabl  3amuThl  atMocepel M THAPOCHEpHL
CoBpeMeHHbIC TEHICHI[MH YKOKOHTPOJIS.

Teoperndeckne BONPOCHL K
7a0OpaTOPHBIM M KOHTPOJIBHOM
pabotawm, a TaKKe
WUHTEPaKTHBHOTO
TECTUPOBAHUS

YMeThL I'pamoTHO BecTH OMOWHAMKAIMOHHBIE HAOIIOJACHUS B
CBA3M C 3aJladaMHd  JKOJOTHYECKOTO MOHHTOPWHTa U
9KOJIOTUYIECKOTO 30HHPOBAHMS OCBaWBAEMBIX TEPPUTOPHIA
B CBSI3U C 3a/I1a4aMU 3CJIEHOTO CTPOUTENBCTBA M CO3IaHUS
YCTOIYUBBIX SKOCHCTEM.

I'pamotHO OIICHUBATh BIIMSTHUC cBoei
MpoQeCCUOHANBHON AEATENEHOCTH HAa BCE KOMITOHEHTHI
(HoHOBBIX TEppUTOPHIA, ypOACHUCTEM M TUIAHUPOBOYHBIX
obpazoBaHuil.

[TpumensTH METO/IBI palMoHaIbLHOTO
MPUPOAOTIONB30BAHUS  JUIsI  CO3JAHHsI  yCTOHYMBBIX
HKOCHUCTEM.

PaccunThiBaTh TEXHHUYECKHE PEUICHHS 1O YMEHBIICHHIO
TEXHOI€HHOT'O BO3JCICTBUS HA MPUPOAHBIE KOMIIOHEHTHI.

OtBeuaTh Ha  BONPOCH K
nmabopaTopHEIM paboTaM u
WHTepakTHBHOTO
TECTUPOBAHUS

Bnapern [IpakTHyeckMy HaBBIKAMU 110 ONPEIEICHUIO YPOBHEN
BO3JICHCTBYSI aHTPOIIOTEHHBIX (PAKTOPOB HA SKOCHCTEMBI;
MeTonaMu METOABI PallIOHAIBHOTO MIPUPOAONOIb30BAHUS
JUIl  CO3JaHMA YCTOMYMBBIX OSKOCHCTEM Ha JTale
MPOEKTUPOBAHUS 3€JIEHOIO CTPOUTENLCTBA.

Hasrikamu BU3YaJIbHBIX
METOO0B OKOKOHTPOJIA,
3HAHUAMH 3aKOHOB TMPHUPOJBLI.
Ha KOTOPBIX OCHOBAHbI 3TH

METO/pbI, Teopuei
9KO3aIIMTHBIX METOIOB
CHUKEHUS TEXHOTCHHOM
Harpy3Kku i CO3JIaHUs

YCTONYMBBIX 3KOCHCTEM.

0) Ilopsinok nmpoBeaeHUst NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTECPHH

OICHUBAHMUA:

OLICHI/IBaCTCSI pa60Ta Ha J'Ia60paTOpHLIX, B OTBCTaxX Ha TCOPECTHUYCCKUC BOIIPOCHI, B TOM YHCJIC Y
AOCKH, BO BJIAICHUN NPAKTHYCCKNMHN HaBbIKaMU BU3YAJIbHOI'O 9KOJIOTHYECKOI'0 KOHTPOJIA.




Kputepun onenkn 3auéra:

1. OueHka «3a4TE€HO» BBICTABIISIETCS CTYJAEHTY, KOTOPBIi

- IPOYHO YCBOWJI NIPEAYCMOTPEHHBIN POrpaMMHBINA MaTepHall,

- IPaBUJIHLHO, ApTYMEHTUPOBAHO OTBETUII HA BCE BOMPOCHI, C IPUBEACHUEM ITPHUMEPOB;

- ITOKa3ajl I‘JI}’60KI/IG CUCTCMATU3HUPOBAHHBIC 3HAHUA, BJIAACCT MPHUECMaMH PACCYXKICHUA U
COIOCTABJIIET MaTepuan M3 Pa3HbIX HMCTOYHUKOB: TEOPHIO CBS3BIBACT C MPAKTHUKOHU, IPYrUMH
TeMaMH JAaHHOT'O Kypca, APYTUX U3y4aeMBbIX IIPEIMETOB.

- 0e3 OmKOOK BBIMOJIHUI MPAKTUYECKOE 3a/IaHUE.

2. OueHKa «HE 3a4TEHO» BBICTABIISIETCS CTYACHTY, KOTOPBIH HE MOJIYYHJI JOIMYCK K cjaade
3auéTta Mo OwusieTaM WM B clydae JOIMYycKa K 3auéTy Mo OujeTaMm MpaBWJIbHO OTBETHJI HAa OJUH
BOMpOC OMJieTa, a B OTBETaX Ha J[Ba JPYI'MX BOIpOca OMIieTa JOMYCTHII CYLIECTBEHHBIE OIIMOKH,
HE MOXKET OTBETUThb Ha JOMOJHHUTEIbHBIE BOIPOCHI MpENnojaBareisi U HE HMEET LEeIOCTHOTO
npeacTaBiaeHus o aucnuiinae. CaMocToATeNbHAs 3aMEeHa CTYJSHTOM OJHOTO BOIIpoca Ouiiera
JIPYTUM paclieHUBaeTCs KaK OTCYTCTBHE OTBETA IO BOIPOCY Oumiiera.

BOITPOCHI K 3AUYETY

Pa3nea 1. buocdepa. Yuenue B.M.Bepuanckoro o >xuBoM BemiectBe. KpyroBopoT BellecTB B
O6uocdepe. buomormueckue mnpoueccsl MajblX LHUKIOB YIJIEpOAd, a30Ta M Cepbl: XEMOCHHTE3,
¢dorocunte3, rereporpodHas ¢ukcamus CO,, OpoxeHue, apixaHue (a’poOHOE UM aHA’pOOHOE),
aMMOHU(DUKaIs, HUTpUUKaKsa (aBTOTpodHas U TeTepoTpodHast), ACHUTpUPHUKALIH, a30THUKCAIIHS,
aCCUMWJIALIMSA HHUTPATOB, Cyibpodukanuss u jaecyiabPodukanus, acCUMUISIHUS CyIb(PaToB —
Ba)XKHEHIIIME MPOLECCHl OMOIOIMYECKONH OYMCTKH CTOYHBIX BOA. ['€oJoruueckoe U rupoXUMHUYECKOe
3HAa4YCHHE NWKIIOB yIiepoja, a3ora u cepel . Cucremartnka >XuBoro mupa rno Burrekepy. Crpoenue
9YKapHOTHON M NPOKapUOTHOM KileTok. Bupyc — Heknerounas ¢popma xu3Hu. [IpoykTuBHas BupycHast
uHbeKusa. MeponpusThs 0 CHIKEHHIO PUCKAa BUPYCHOTO 3apaKEHUSI H PACIIPOCTPAHEHUST BUPYCHBIX
WHDEKIIHIA.

buoreonenos, ero opranuzanusi U rpaHuibl. DKOJIOTHYeCKUEe (aKTOpbl. 3aKOH OTHOCUTEIBHOTO
necTBus K0(PAKTOpoB. 3aKOH OMOJOTMYECKOTO ONTHMYyMa, €ro 3HaueHUe JUIsl COBEPLICHCTBOBAHMS
IIPUHIUIIOB DKOJIOTHYeCKOro HopMmupoBaHus. KoHcoprus no Masunry. Tumel cBsi3eli KOHCOPTOB €
SAPOM KOHCOpPLIMHU. B3auMOOTHOIIEHHMsS PAacCTeHMH C XUBOTHBIMU. B3anMooTHOIIEHMS pacTeHMH B
¢urtonenoszax. CyTouyHasi, CE30HHAs W PA3HOrOJMYHAs HM3MEHUMBOCTH (QuTOLEH030B. CyKieccus:
NEepBUYHAS U BTOPUYHASL.

Paznenll. 3enénoe CcTPOUTEIBCTBO —  CO3JaHHME  YCTOMYHUBBIX JIKOCHCTEM.
O3x0poBUTE/ILHAS POJIb 3€JIEHBIX PACTEHUI.
Cozflanne yCTOWYMBBIX DKOCUCTEM:

v BiusiHHE H3BECTKOBOTO TPOMBIIIIEHHOTO ad3p030Jii HAa BEYHO3EIEHBIE KOMITOHEHTBI
TOPOJCKUX (PUTOLIEHO30B;
BimsiHne nuokcuaa a3ora BEIXJIONIOB aBTOTPAHCIIOPTA Ha 3€JIEHBIE pACTEHUS
Bnusinue nuokcuaa cepsl Ha 3eJ1EHbIE paCTEHUS;
3aluTHBIE MEXAaHU3MBI PACTEHUN OT JEHCTBUS arpeCCUBHBIX ra30B;
3aIlKTHBIE MEXAHU3MBI OT IEUCTBUS IPOMBIIIIEHHOTO HIEJIOYHOTO a3pO30JIs;
Y CTONYUBOCTB K PEKPEALUOHHON HArPY3Ke;
O3zeneHeHHEe  TOpOAOB C YEPHOW METALTYpPrHed M IPOU3BOACTBOM CTPOMUTEIBHBIX
MaTepuasos;

ANANE NN

O3/10poBUTENBHAS POJIb PACTEHUIM:
v’ Bblenenne pacTeHUsIMU KUCIIOPOIa U TOTJIONIEHHE YITIEKUCIIOTO U JIPYTHX arpeCCHBHBIX
rasos;
[ITymo3aniuTHBIE CBOMCTBA PACTEHUI;
CHukeHue 3anblUIEHHOCTH BO3/1yXa C yYaCTHEM PacTEHMI;

AN



v Kimmaroo6pasyrommas poJib pacTeHHiA;
v’ BakTepuIUIHbIE CBOWCTBA PACTEHU, (PUTOHIIMILL,
v' DcTeTudecKue CBOMCTBA JIECOMOCAOK.

Pa3znean 111. Armocdepa. Xumuueckuili cocraB. Mcrounuku 3arpsizHeHusi. O30HOBBIM 3KpaH,
UCTOpUA ero (OpMHUPOBAHUS M IIAHETapHas poJib. Mojenyu nNapHUKOBOro 3P QeKTa MPU3EMHBIX CIOEB
aTMoc(epbl, HEraTUBHBIEC IMOCIEACTBUS NMapHUKOBOro 3ddekra. Xumus oOpazoBaHHs aTMOC()EpPHOTO
a’po30J1s ¢ yyactueM paaukanoB u apyrux dactuil (SO,, NO,, H,0, O, CO, NH3, HNO3, H,SO4, OH').
ATMmochepHbIe 0caZKu — Ipolece camoouuieHust arMocdepsl. Ocobennoctu armochepsl rOpoaoB C
4EPHOM METaUIypruel M IPOU3BOJICTBOM CTPOMTEIBHBIX MaTepHalloB. lcmonb3oBaHHE XapakTepa
IIPOCTPAHCTBECHHOW JUHAMHUKM II0Ka3aTeled XWMHMYECKMX CBOWCTB CHEra B CBS3M C 3aJadaMHy
9KOJIOTMYECKOT0 30HUPOBAHUS OCBAMBACMON TEPPUTOPHUH U 3€IEHOTO CTPOUTEIBCTBA TOPOJOB C YEPHOU
MeTaJlIIypruei (Ha nmpumepe npocTpaHCTBEHHOM M AuHaMuku pH cHera r.Marauroropcka). Xapakrep
MEXTOI0BOM TMHAMUKN XUMUYECKUX CBOMCTB CHEra KaKk MHIUKATOP OLEHKU Pa3BUTHS HKOJIOIMYECKON
CUTyallud B IMPOMBILUIEHHbIX Topojax. DakTopsl MPOCTPAHCTBEHHOH, CE30HHOM U MEXro/10BOM
JMHAMUKHU [OKa3aTese KMCIOTHO-OCHOBHOI'O COCTOSIHUSL CHEra MPOMBIIIJIEHHBIX TOPOAOB (Ha pUMepe
r.Maruuroropcka).

Pasznen 1V. T'mapocdepa. BetBu kpyroBopota BoJibl, UX IUIaHETApHAs! poJib. MeTeopHbIE BOJIBI,
ux reres3uc. [Iporeccrl GopMUPOBAHUS XUMUYECKOTO COCTaBa METEOPHBIX BOJl. XUMUYECKHE CBONCTBA
MPUPOJHBIX BOJ: 00mIas MUHepanu3anus, pH, OKHCIUTETbHO-BOCCTAHOBUTENLHBINA MTOTEHIUAN, (POPMBI
KECTKOCTHU M METOJbl  CHIDKEHUS  JKECTKOCTH, (OpPMBI  arpecCUBHOCTU  (YIJIEKMCIIOTHA,
BBIIIEJIAYMBAIOIIasl, OOIIEKUCIOTHAS, MarHe3uajabHas, cyibdarHas). UCTOUYHUKH 3arps3HEHUS.

Paznen V. IlouBa — xoMmoHeHT Omocgepsnl. [lnanerapHas poyib MOYBBI M POJIb IIOYBHI B
o6uoreoneno3e. Konnenuus B.B./lokyuaeBa o ¢akropax mouBooOpaszoBanus. [Ipoduns moazonucroii
nouBbl. Teopus 110/13071000pa30BaTENbHOIO IIPOLECCa.

Xumus noys. [TornorurensHas ciocooHocts mouB no K.K.I'eapoiity. OTindne noHO-0OMEHHBIX
MPOIIECCOB OT Tporiecca copomuu. [Ipupoaasie noHUTH. DOPMBI MOYBEHHON KHCIOTHOCTH: aKTyallbHas,
OoOMEHHasi U THAPOIUTUYECKAS.

Buosiorust nous. [TouBeHHBIE TPHOBI, X HKOJIOTHIECKUE TPYIIIHI U 9KO()AKTOPHI, OTIPENEIISIONINE
ux pa3ButHe. [TouBeHHBIE BOJOPOCIIH, UX SKOJIOTMYECKHUE TPYIIBI U SKO(PAKTOPHI, ONpEAEAIONINe UX
pasBUTHC. VYyacTtre ITOYBEHHBIX BOI[OpOCJ'ICfI B METOAaXx OMOJIOTMYECKON OYHCTKH CTOYHBIX BOI.
JlvmaiiHuku W JTUXEHOMHAMKauMs 3arps3HeHus atMmocdepbl. IlouBeHHble kuBOTHBIE. UX
kiaccuukanus, Tpopudeckue rpynmsl. [IpocTeiiue, yepBy, WIEHUCTOHOTHE, MJEKonuTawmue. Ux
HKOJIOTHYECKUE (PYHKIUHU. YdYacTHe HPOCTEHIIMX M 4YepBed (HeMaToJ M KOJOBPAaTOK) B Ipolieccax
OMOJIOrMYECKOM OYHUCTKNA CTOYHBIX BOJI.

Pa3nesa V1. MoHUTOPHHT cpeAbl 00MTAHMSA.

ATmocdepHblii MoHuTOpHHT. Ero menb u 3agauu, NPUHLMIBI OPraHU3AIMM, KaTETOPHUH MOCTOB
(craMoHapHBIM, mNepeABMKHON mnoadaxenbHbl, MapmpyTHbiil). IlepensuxHble nmaboparopuu
skosoruueckoro koHtpois (IIVISK). Kareropuu I[IJI9K. Kpurepun Bei60pa MeTo/10B U 000py10BaHUS
[IJIOK. IIporpamMmsl 5KOJIOTHYECKOI0 MOHUTOPHHIA, OCYHIECTBIsIEMbIe ¢ momomero [TIJIOK.

IIporpammbl  aTMOC(EpPHOTO0 M THAPOXHUMHUYECKOIO MOHUTOPHUHIA (Ha MpUMEpE HCCIEAOBAaHU
KHCIIOTHO-OCHOBHOT'O COCTOSIHUSI CHETa I.MarHuToropcka).

[IouBEHHO-XMMHUYECKUN MOHUTOPUHI TNPOMBIIUIEHHBIX TEPPUTOPUN (HA TpPUMEPE OLIEHKU
peakiuyu XBOWHOTO OMajga BEYHO3EJEHBIX IOpPOJA JEPEeBbEB B IMpelenax 30HBI PaCHpOCTPaHEHUs
IIPOMBIIIJIEHHOTO HIEIOYHOTO a3pPO30JIsl.

Busyanu3zanus — coBpeMeHHbIe TEHACHIIMU Pa3BUTHS SKOJIOTHYECKOro KoHTposs. Poias metonos
BU3YaJIbHOW OWOMHIMKAIMK 3arpsi3HEHUs aTMoc(epbl C MOMOIIBIO BBICIIMX PACTEHHH B CUCTEME
KOMIUIEKCHOTO MOHMTOpPHUHIA MPOMBIIIJIEHHBIX TOPOJOB W peruoHoB. JlOCTOMHCTBa METOJOB
BU3YaJIbHOW OMOMHIMKAIIMH 3arpA3HEHUsI aTMOC(EPHI C TOMOIIIBIO BBICIIUX PACTEHHH.



Paznen V11. Konnenuus IIK.

[Ipenenpro nomyctumast konmeHTpamms (IT1JIK) BemecTB-HOpMaTHB KadecTBa OKpyKaromen
cpensl. TTJIK 3arps3Hsromux arMocdepy BEIIECTB: MaKCHMAIBHO pa3oBas W CcpelHecyTodHas. Mx
MIPUHLUITBI HOPMUPOBAHUSI.

[TIK 3arpssHsrommx MNOBEpXHOCTHbIE BoAbl cymu BemecTtB: IIJIK rurnenmueckas, ITJAK
peidoxo3siictBenHas u [1JIK 6uoreoxumuueckas. Ix nmpuniunel HopmupoBanus. Konnenmus [latuna:
MaKCUMAaJIbHO HEJIEUCTBYIOIINE, IOPOTOBBIE U TOKCUYHBIE KOHIIEHTPALIMH BPEIHBIX BEIIECTB B BOJIE.

Hepgocrarkm  xonmenmuu — I[11K. CoBepIIeHCTBOBAaHUE ~ MPUHIMIIOB  HKOJOTHYECKOIO
HOPMHPOBAHMUS: MPEJCIBHO JAOMYCTUMAsI SKOJOTHYECKasi Harpy3Ka — ajJbTepHATUBHBIN 3KOJIOTHUECKUI
HOPMAaTHB KaueCcTBa OKPY>KArOUIEH Cpelibl C YYETOM MPUHILIMIIOB PAlMOHAIBHOTO MPUPOIOIIOIb30BAHUSA.

8 YueOHO-MeToqUYeCKO€e U HH(POPMAIHOHHOE 00ecTieYeHne T CIHIIHHbI
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B) MeToauuyeckue yKa3aHusi:

1. Kopo6Gosa H.JI. Ouenka noka3areneil KHCIOTHO-OCHOBHOTO COCTOSIHHS TI0YB U TIPHPOIHBIX BOJT
¢ momompio wuoHoMeTpuu [Tekcr]: Merox. ykasaHus K Ja0OpaTOopHOW padoTe JUIs CTYAEHTOB
cnermanbHocTd 280101 Bcex dopm obyuenms / H.JL. KopoGosa, MITY, [xad. [IOubXI]. -
MarnuTtoropck, 2009. — 22 c.

2. Kopo6osa H.JI. BusyanbHast OMOMHIUKAIMA 3arpsi3HEHUs] aTMOc(epbl ypOOCHUCTEM LIENOYHBIM
adpo30JIEM U JUOKCHUAOM a30Ta C IMOMOIIBIO BBICIINX paCTeHHI:I B IIOJICBBIX W KaMCPAJIBbHBIX YCIOBUAX
[Tekct]: merox. ykazaHus K nabopaTopHOW paboTe sl CTYACHTOB BCEX HaIpaBiIeHHH Bcex (opm
o0yuenus / H.JI. Kopo6osa; MI'TVY, [kad. IIDubX][]. — Marauroropck, 2016, c.10.

3. Kopo6osa H.JI. BusyanbHasi olieHKa peaki[Mi CHEra ¥ XBOWHOTO OMajia B CBS3M C 3ajJadyaMH
3en€Horo crpoutenbcTBa [TeKkcT|: MeTod. ykasaHus K JabopaTopHOW paboTe aisi CTyJEHTOB BCEX
HanpasieHui Bcex ¢opm oOydenus / H.JI. Kopo6osa; MI'TY, [kad. [1OubX/]]. — Maraurtoropck, 2017,
c.9.

r) Ilporpammuoe odecnieyenne 1 UHTEpHeET-pecypchbl:

— Caitr Munucrepctsa [Ipupomusix Pecypcos http://mnr.gov.ru;
— Caiir Munucrepctsa [pupomasix PecypcoB UensiOnnckoit odactu hitp://minprom74.ru;
KpacHas kuura Uesnsiounckoit oomactu http://redbook.ru;
— UYensOunckmii ruapomereoneHtp http://chelpogoda.ru;
—  CalTsl )XypHAJIOB ‘“IKOJIOTHIECKUE CUCTEMBI U IPHOOPHI”,
“KOJIOTHSI M TTPOMBITINICHHOCTH Poccrm™,
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“JlecHOE XO3SHCTBO”,
—  “HmxeHepHas dKOJIOTHS .

— Tlporpammuoe odecnieuenre Microsoft Office.

9 MaTtepuajibHO-TEXHUYECKO€E o0ecnevyeHne TUCHUIIMHBI

Twum u Ha3BaHUE AyJAUTOPHUHN

OcHarnieHue ayJIMTOpHH

JlexuMoOHHas ayguTOpUs

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS], IIEpEJadu U
IIpeJCTaBICHUs HHPOPMALIUU

Jlaboparopus SKOJIOTHH

1. ITeiieBast kamepa

2. I'azoanamuzarop ['X-1

3. 3 doroansboma (dopMbl nerpaganui BEYHO3EIEHBIX
XBOWHBIX JIECONOCANOK T. Maraurtoropcka, r. YdbI, T.
Yensbuncka); ®otoanb60M (ropHas CTelb);

4.I"epOapwuii (oOpa3ibr BEUHO3EJIEHBIX XBOMHBIX
JECONOCaT0K,  JAETpaJUpOBaHHBIX  MOJ  JEHCTBHEM
aTMOC(EpHBIX ITpUMece);

HNonomep U-150M

5.YHuBepcanpHas MHAUKATOpHAs Oymara
JluctuumpoBaHHas BOJa

6.AnTekapckue Bechl (TOYHOCTh: YETBEPTHIA 3HAK MOCIE
3arsIToM), pa3HOBECHI;

7.006pa31ipl XBOMHOTO omnajia (OHOBBIX TEPPUTOPHIA.

8. KapTsI 5K0I0THYECKOT0 30HUPOBaHHS I.MarHuToropcka
9. 7. pH-metp 150M

10. DnexTpoHHBIE BEpCHM BOIPOCOB K 3a4€Ty, J1aOOpPaTOPHBIM
paboTam, TECTOB, JINTEPATYPHBIX HCTOUHHUKOB.

Memoouueckue ykazanua:

1. Kopob6osa H.JI. ®Puszuko-xMMHUeCKHE IPOLECCHl B
texHocepe [TekcT]: Meron. ykasaHHMd K 3adeTy Ui
cryneHtoB crenuansHocT 280101 Beex Gopm oOyueHus /
HJL.  Kopob6osa; MITY, [kadp. IIDubX/I]. —
MarnuTtoropck, 2009. — 22 c.

2. Kopo6oa H.JI. Ouenka mnoxka3aTeneil KHCIOTHO-
OCHOBHOT'O COCTOSIHUSI TIOYB M IMPHPOTHBIX BOJ C TOMOIIBIO
nonomerpun [Tekcr]: MeTon. ykazaHMs K 3adery Juis
cryneHtoB crenuansHocT 280101 Beex Gopm oOyueHus /
HJL. Kopob6osa; MITY, [kad. IIDubX/]. —
Marnutoropck, 2009. — 22 c.

AynuTopuu IJis CaMOCTOSITEIbHON
pabOThI: KOMITBIOTEPHBIC KIIACCHI;
YUTAIBHBIE 3aJ16I OUOIIMOTEKN

[lepconanbubie koMnbioTepsl ¢ makerom MS Office,
BbIX0ZI0OM B IHTEpHET U ¢ JOCTYIIOM B AJIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTENbHYIO CpEly YHUBEPCUTETA




