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Pabouas mporpamma cocrapiena Ha ocHoBe ®T'OC BO mo HanpamIeHHIO MOArOTOBKH
22.03.02 Metannyprus, yreepxaennoro npukazom MOuH P® ot 04.12.2015 Ne 1427.

Pabouas nporpamma paccmoTtpena B ofobpena Ha 3acefanuu kadeaps! [Ipombmmnennoit

2KOJIOTHH M O€301aCHOCTH XKH3HEACATENLHOCTH «25» okTa0ps 2018 r., mpoTokom Ne 3.
3aB. xadenpoii ~ HO. Teparunckuit

rd

Pabouas nporpamma o00peHa MeTOMYECKON KoMHCCHeH uHcTHTyTa EcrectBosnanus u
cTannaprusauuu «29» okmsabpa 2018 2., npomoxon Ne 2.

Ipencenarens //‘/,.rl N.1IO. Me3zun

CornacoBaHo:
3ag. kadeapoii
TexHonorui 06pabOTKH MaTepHaIoB

A.b. Mounep

Pa6Gouast mporpamMma cocTaBlieHa:

cT. npenoaasarens kadeaps [TOuBX]I, 1.71.1. JI. KopoGoga

Menemxep JIOOC [TAO “MMK™ A.B. JleBawios
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JIMCT perucTpanuy H3IMeHeHH H 100/ IHeHU i

Ne Jlara,
/ [Toanuce
I/ Kpatkoe conep:xanue Ne niporokona
Paznen mporpammbi 3aB.
HU3MEHEeHHUS/ OTIOTHEHHS 3aceaHus -
Kaheapoi
KadeIpsl

1 | Paznen 8 Yuebno- | B coorBerctBuu ¢ tpedboanusmu @I'OC | 30.09.2019r.
METOJIMYECKOE U 0OHOBJIEH H JIONOJTHEH MepeYeHb 1poTokos No2
UH(GOPMAMOHHOE | IPOrpaMMHOre obecreueHus
obecnieyeHne p
JTUCIUTITHHEI
Pazmen 9 AxTtyamu3upoBaHa HHGOpMaLHs B 30.09.2019r.
MarepuansHo- COOTBETCTBUH C y4eOHBIM IJIAHOM mpoTOKOJT Ne2
TeXHUYECKOe Hamnpagienus u pazaeinom ©I'OC BO =
obecrieyeHue «TpeboBaHus K MaTepUaibHO-

JTACIUTLTHHBI TEXHUYECKOMY H y4eOHO-
METOJUYECKOMY 00ECIIEYEHHUIO
IPOrpaMMBD)

2 | Pazgen 8 Yuebno- | Axtyanu3anus ydeOHO-MeToaudeckoro u | 01.09.2020r.
METOJUYEeCcKOoe U UHGOPMAIIMOHHOIO 00eCIeYeHUs npotoxoi Nel
UHPOPMAITHOHHOE ol

—
obecrieueHue

JHUCITHITIINHBI




1 He.]'ll/l OCBOCHMA TUCHMIIJIMHBI

LenstMu OCBOEHUS TUCHMILIMHBI «DKOJIOTUS» SBISICTCS (DOPMHUPOBAHUE HOBOTO MHPOBO33PCHUS,
AKOJIOTHYECKOM ATHKH, KaK 0053aTEIBHOTO YCJIOBHS YCTOHYMBOTO PAa3BUTHS, MOJYYCHUE HEOOXOIMMBIX
0a30BBIX TOHATHHM IS CO3MAaHWS TIPEACTaBIICHHA O Omocdepe, MECTE B HEM 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 IeATENbHOCT Ha COXpaHeHrne 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).

Jns w3ydeHus NUCIUIUIMHBI HEOOXOAWMBI 3HaHWs (YMEHHS, HaBBIKH), CHOPMHUpPOBaHHBIE 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 3I0POBbE UeJIOBEKa

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

3HaTh MeTombl CHUKEHHS aHTPOITOTCHHBIX BO3JICHCTBUH, a TAKKE MEPCIICKTUBBI HX
COBEpIIEHCTBOBAHUS. MeponpusaTHs 10 00ECIIEYSHUIO SKOJIOTHIECKON 0€30IaCHOCTH
TEXHOJIOTHI U TEXHUUECKUX MPOCKTOB.

Vmers T PaMOTHO BCCTU 6I/IOI/IHZ[I/IKaLII/IOHHI>IC Ha6J'IIO,I[€HI/I$I B CBiA3W C 3aJadyaMH




CTpyKTypHBIH
JNIEMEHT
KOMITCTEHIINT

YpoBeHb OCBOEHUSI KOMIIETEHIINN

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 coiepKaHue QUCUUILTHHBI

OO01mmas TpyI0eMKOCTh TUCIUIUTHHBI cocTaBisieT 3 enuHullbl; 108 vaca:

- KOHTaKTHas pabora — 35 Jaca;
-aynuTopHas padota — 34 yaca;
-BHeayauTopHas pabora — 0,95 yaca;

- camocTosiTenbHas padbora — 73,1 yaca;

- 3a4€T.
AynuTtopHast
KOHTaKTHAast =
pabora = % o
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Paznen 1: Heab u 3agauu 3xojiorun. buocdepa u OK-8,
yesioBek. CTpykTypa 0mocdepsl. OIIK-5
buochepa. VYuenne B.M.Bepnamckoro o xuBom|2| 3 | 2/21 | 12 |U3ydenue 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 CO2, OpoxkeHue, TbIXaHue KOHCHeKTa |pabor “Onenka
(a3pobHOe W aHa’poOHOE), aMMOHHM(DUKALHS, JICKIIUH peaKiuy MUThEBON
HUTpuduKanust (aBToTpodHasT M TeTepoTpodHas), 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




Pazgenll Dko3amuTHAS TEXHHUKA H TE€XHOJOTHH.
OcHoBBI 3K0NIPaBa U NPo¢.0TBETCTBEHHOCTh

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 BBIOpOCcOB. 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 PYKABHBIE; 3€PHHUCTHIC

HAacaJO4YHbIC U TOPUCTHIE); MOKPBIE MbUICYIOBUTEIH

(ckpy0Oepbl): TOJbIe, IICHTPOOSIKHBIC, TapebiaThie,

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,
OHMOJIOTHYECKUE TIPYJbI, MO (QIIBTPALUN H OIS
OpOLICHHUS) U aHadPOOHBIE (CENTUKTEHK, METAHTCHK,
JIBYXBSIPYCHBIA OTCTOWHHMK). [Ipodhuis KOHCTPYKITHH,

CBOICTB ITUTHEBOM
BOJIBI




OuoneHo3sl. bronornueckue nmporeccs: XeMOCHHTES,
dorocunre3, rereporpodHas dukcamms  COo,
OpokeHue, japIxaHue (a’poOHOE H aHa’pOOHOE),
amMMoHH(uKauus, HuTpudukauus (aBroTpodHas u
rereporpodHas), AcHUTpUHUKAINSI, a30THUKCAIHS,
ACCUMIIIAIUS ~ HUTPAToB,  cynbdodukamus u
necynbhodukanus, — acCUMWIAIUSA  CyIb(aToB.
YcinoBusi TpUMEHEHHs OWOJOTHYECKHX METOAOB
OYUCTKH CTOYHBIX BOJI.

Hroro no pasaeny 4 18
Pasnen |l IKoJOrHYecKHe  MPUHIHIBI OK-8,
PALMOHAILHOTO TPHPOAONOJIL30BaHUsl. OCHOBBI OIIK-5
NPHMPOI0N0JIL30BAHMS
Co3nanme HKOCHCTEM, YCTOHYMBEIX K JIEHCTBUIO 2/21 | 18 |U3yuenwue TectupoBanwue,
TEXHOT€HHOM HArPY3KHU. OCHOBHOM Brinonuenue u
OsznopoBuTenbHas poJib pacTeHUi (3ammTa OT yueOHOM claya TeOpHUH
OBUIM, LIyMa, 3ara3oBaHHOCTH, OaKTepUIMIHbIC JIUTEpaTypsl | 1a00paTOPHBIX
CBOWCTBA,  HMOHHU3alMsi  BO3AyXa,  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 IIPOMBITIIJICHHBIX TopoaoB (Ha IIOJIEBBIX U
MIpUMepe TOpPOJIOB ¢ YEPHOU METaJLTyprueil). KaMepaJbHbIX
Buzyanuzanus 9KOJIOTHYECKOTO KOHTPOJISL. ycnoBusix”
buonnoukaums ~— 3arpssHeHuss — atMocepbl €
MOMOIIbIO  BBICHIMX  pacTeHuil. CoBpeMeHHbIE
TEHICHIINN COBEPILECHCTBOBAHUS NPUHIMIIOB
9KOJIOTHYECKOT0 HOPMHPOBAHUS NoKazarenen
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
rpu0bL. VX 9KOOrHYECKHE TPYIIBI U 9KOJIOTHIECKUE JTUTEPATYPHl 1J1a00PaATOPHBIX
(hakTopbl, OIpeAeNsIoIue HX pa3BUTHE. YUacTHe KOHCIleKTa  |pabot
BOJOPOCIIEH B MpPOLIECCAX OYUCTKH CTOYHBIX BOJI. JIEKITHAM, “BusyanpHas
JInmanauku U JIMXCHOMHIAWKAIUA  3arpA3HCHHA TECTHUPOBaA- HMHIUKaI s
atMoc(epHOro Bo3ayxa. IlOYBEHHBIC >KMBOTHBIC: HUE peaKuuu XBOWHOTO
KJaccu(UKaIny, ajanTanuy, 9KOJIOTHYECKHE ornajia TOPOACKUX U
TPYNIBI, yY9acTHE B MpoIieccax OMOOYUCTKH CTOYHBIX (hOHOBBIX
BOJ| IPOCTEMIINX U YEPBEH. TeppuUTOpHil” B
Xumust 1oyB. DopMbBl TMOUYBEHHOH KHCIOTHOCTH, paMKax  paszgena
peaoKc- TOTEHIMANl, KOMIUIEKCOOOpa3oBaHWe — ”BusyanbHast
(haKTOpBI, ONPEICIIAIONINE TMOABMKHOCTh THKENBIX 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  |cJaya TEOPHH H
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, pemokc-moreHnua,
(hopMBI )KECTKOCTH U POPMBI aTPECCUBHOCTH.

WHIAKALAS
peakIuu CHeTa 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
UIs COBEPILEHCTBOBAHUS MPUHIMIIOB yueOHOi TOPOACKUX
9KOJIOTHYECKOTO  HOpPMHUpOBaHus. Paznuuus B JUTEPATypHl. |(PUTOLEHO30B (Ha
LIEHOTUYECKOU 3HAYUMOCTHU KOMITOHEHTOB npuMepe
(uronenoza.Koncopuust mo Maszunry. Tumsr cBsizeit JIECOIOCaIOK
KOHCOPTOB C SIIPOM KOHCOpLMH. B3auMOOTHOIICHUS BOTM3n MI'TY
pacTeHuli ¢  JKMBOTHBIMM. B3aMMOOTHOILIEHHS um.I."M.Hocosa) B
pactenmii B ¢uromeHno3ax. CyTouHasi, CE30HHAs U paMKax paszzaena
pasHOroAWYHas  HM3MEHYHMBOCTH (UTOLICHO30B. «buonHauKanus 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 Brimonnenue
MOHUTOpPUHIA U THAPOMOHUTOpUHTra. MccnenoBanue JIEKIUHA U mabopaTopHOMA
cHera r.Maruuroropcka. IIporpammbl MOYBEHHO- OCHOBHOM paboThI
XUMHAYECKOr0 MOHHUTOPHHIA TOPOAOB C YEPHOI yueOHO «HccnenoBanue
Metayutyprueil. McciemoBanue peakuuy XBOHHOTO JUTEPATypHl. | 3aIBUIEHHOCTH
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.
BusyanbHast  oOLEHKa  COCTOSHHUSI  JIECOIOCAIOK
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 ¢opm I1JK Bemecte B JICKIUH U
BOJIE. CoBepleHCTBOBaHUE MIPUHLIUIIOB OCHOBHO
9KOJIOTHUECKOT0 HOPMHUPOBAHUS. 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 Oﬁpa30BaTe.]'[LHbIe H I/IH(l)OpMaIII/IOHHbIe TEXHOJIOI'HHA

Jlnst peanu3annu NpeayCMOTPEHHBIX BUJOB yueOHOM paboThl MPOBOAATCA JIEKIIMOHHbBIE U
1a00paTOPHBIE 3aHATHUS.

Jlekuuy TPOXOAAT B TPATUIMOHHOM (OpME C aKTHBHBIM HCIIOJIB30BAaHHEM JOCKH.
JIeKLIMOHHBIN MaTepuall 3akKperisiercs, yrayossercss M JONOJHSETCSs B XOoJe J1abopaTOPHBIX
3aHSATHUH, TOJEBBIX HAOMIOACHUHN, CTa4M TE€OPUH, TECTUPOBAHUS M aKTUBHOM PabOTHI y TOCKH.

WHuTepakTuBHOE o0yuyeHue npezrnonaraer UCIOJIb30BaHUE TECTUPOBAHUS.
CamocrosarenbHass paboTa crmocoOCTByeT Oojee TIIyOOKOMY M KadyeCTBEHHOMY H3YYEHHUIO
TEOPETUYECKUX AaCIEKTOB M IOATOTOBKE K J1aOOpaTOpHBIM paboTaM, KOHTPOJIBHOW paboTe u
HUTOTOBOM aTTECTallUU.

6 YueGHO-MeTOANYECKOE 00ecTieyeHre CAMOCTOATEILHOM PadoThI CTY1eHTOB

CamocTrosiTenpHas padoTa CTYZACHTOB MOJpa3yMeBaeT C UCIOIb30BaHUEM OCHOBHOW y4eOHOH
JIUTEPATYPHI U JIEKTPOHHBIX PECYPCOB IMOATOTOBKY K OTBETAM Ha CJICIYIONIUE BOPOCHI:

IlepeyeHb BONIPOCOB K AOKJIAAaM, HX 00CY:KICHUIO M IK3aMeHY

TECTBI - 9CCE
[Tonstue “Omoctepa”. Yuenue B.M.Bepuaackoro o xuBoM BemiecTBe. Manblii U OONBIION
KPYTOBOPOTHI BEIIECTB.
doTocuHTE3, €ro THUMBl U IUIaHETapHas poiib. JlJg KakuX METOJOB OHOJOTHYECKOW OYHMCTKH
CTOYHBIX BOJI KHCIIOPOJHBIN ()OTOCUHTE3 UMEET OOJIBIIOE 3HAUCHHE.
XeMOCHHTEe3 U OpPTaHU3MBbI, €r0 OCyIlecTBIstonue. s Kakux MEeTO10B OMONOTHUECKON OUHCTKH
CTOYHBIX BOJI X€MOCHHTE3 HMEET OOJIBIIOE 3HAUCHHUE.
I'ereporpoduast puxcarust yriekucaoro rasa, €€ OMoJI0rn4eckoe 3HaYCHHeE.
Bbpoxxenue, ero tumbl. [ KakuxX METOJOB OMOJIOTHYECKONW OYHCTKH CTOYHBIX BOJ OpokeHue
“MeeT OOJIbIIIOE 3HAYCHUE.
Jlpixanue aspoOHoe. B kakux MeTomax OMOJIOTHYeCKON OUMCTKU CTOYHBIX BOJ adpOOHOE JbIXaHHE
BCTpeYaeTcs.
AHa’poOHOE JbIXaHHE, €r0 THIIBI, MPOAYKTHI, HEOOXOAUMBIE YCIOBHSI JJIsi Pa3BUTHUS TMpoIlecca.
JI71st KaKuX METOJIOB OMOJIOTHYECKOM OYMCTKH CTOYHBIX BOJI aHAYPOOHOE JbIXaHUE UMEET OOJIbIIoe
3HAuYCHUE.
Azotdukcanus. [ImanerapHas pois mpoliecca U OpraHru3Mbl, €0 OCYIIECTBIISIOIIHE.
AmvMonundukanusa. Ero pons B mpupoae W B METOAaX OMONOTUYECKOW OYUCTKU CTOYHBIX BOJI.
Opranusmsbl, OCYIIECTBISIONINE aMMOHHU(DUKAIIHIO.
Hutpudukamus. Ero pons B mpupoae m B MeToJaX OHOJOTHYECKONH OYMCTKHA CTOYHBIX BOJI.
OpPTaHU3MBI, OCYIIECTBIISIONINE HUTPUPUKAIHUIO.
Nenutrpudukanus. Ero pors B mpupojie U B MeTOAaX OWOJIOTHMYSCKOW OYUCTKH CTOYHBIX BOJI.
OpPTraHHU3MBI, OCYIIECTBIISIIONINE TEHUTPU(DUKAIIHIO.
Cynpdoduranus. Ero pois B mpupojie ¥ B MeToJaX OHOJOTHYECKOW OYUCTKH CTOYHBIX BOJI.
Cynbdar-penykius. Ero pons B mpupojie U B METOAaX OMOJIOTHYECKONH OYUCTKU CTOYHBIX BOJI.
Accummisinys cyiab(haToB U HUTpATOB. POk 1 pacpocTpaHeHue 3THUX MPOLECCOB B MPUPOJE, UX
3HAYEHUE JIJIS1 METOZOB OMOJIOTUYECKOM OYUCTKHA CTOYHBIX BOJI.
HazoBuTe o0muii mporiecc 11t MaJIbIX IIUKJIOB CEPHI M a30Ta.
HazoBuTe nronepoB nmouBooOpa3zoBaHUsl.
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Ha3zoBute ocHOBHBIE 3K0JIOTHYECKHE (PAKTOPBI PA3BUTUS M SKOJIOTUYECKHUE TPYIIIBI BOJOPOCIEH.
Ha3zoBute OCHOBHBIE 3KOJNOTHYECKHE (DAKTOPBI PA3BUTHUA M IKOJOTMUYECKHE TPYIIBI MOYBEHHBIX
rpuboB.

YeM 00BsICHAIOTCS yAaOpHUBAIOIIIE CBOMCTBA CHETa (POHOBBIX TEPPUTOPHIA.

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

BbI0OpOCH! KakuX MPOU3BOACTB YEPHON METAITYPIUU BIMAIOT HA PEAKIHI0 aTMOC(HEPHBIX 0CaKOB?
OOBsicHUTE TEXHOJIOTHUYECKHUH MPOIECC U HA30BUTE XUMHUECKUI COCTAaB BEIOPOCOB.

HazoBuTe H5KONOrMYECKyr0 MHIIEHb IO OTHOLIEHUIO K JEHCTBUIO IMPOMBIIIJICHHON IIEIOYHON
IIbUIM, TPEACTABIECHHOW HW3BECTbIO, W3BECTHSIKOM U JOJOMUTOM. JlaliTe peKOMEHAALHI0 110
03EJICHEHUIO F'OPOJOB C YEPHOU METAILITYprUeH.

Pacckakute O 3alIMTHBIX MeEXaHM3MaxX 3€IEHBIX PACTCHMM II0 OTHOLICHHIO K JIEHCTBHIO
arpeccuBHBIX ra3oB: NOyx, SOz, CO,. [laliTe peKOMEHIAINIO MO O3€JICHEHHUIO MPOMBIIUICHHBIX
PETHOHOB U FOPOJIOB, a TAKXKE NPUIOPOKHBIX 30H.

Hazosure dopmer I1JIK (mpeaenbHO TOMyCTUMBIX KOHIEHTparuii) 3B (3arpsa3HsIommx BEIIeCTB)
JUISL MOPCKHMX U IIPECHOBOHBIX DKOCHCTEM.

OO6m1ast MUHEpaIU3aIus TPUPOTHBIX BOJI.

Uto mpencraBiaseT coOOM KECTKOCTh NMPUPOIHBIX BOJ, €€ (OpMBI, CIOCOOBI €€ CHWXKCHHUS WU
CaHUTAPHBIE HOPMBI KECTKOCTH.

O yéM IJ1acuT 3aKOH OTHOCUTENIBHOIO JAEUCTBUS 3Kosorndeckux (axkropos? Ilpusenute npumep
IIPOSIBJIEHUS 3TOTO 3aKOHA.

O uéM rnacut 3aKoH Ouosiornyeckoro ontumyma? [IpuBeaure npumep AEUCTBUS ATOrO 3aKOHA.
HazoBure COBpEeMEHHBIE TEHACHLMHU COBEPIICHCTBOBAHUSA IPUHIMUIIOB  3KOJOTHYECKOTO
HOPMHUPOBAHHUSL.

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

UYro npencrasisieT co00il sIBIEHHE TEMIEPATYPHON MHBEPCUU MTPU3EMHBIX clI0EB aTMocdephl. Kak
3TO SIBJIEHUE BIUSET HA MPOLIECCHl pACCEUBAHUS aTMOC(EPHBIX MTpUMecei?

Haiite onpenenenue O6uoreoneHo3a u ¢urtoneHo3a no CykauéBy. Uem omnpeaensitorcs rpaHULIbI
6uoreoneHo3a? HazoBure 311eMeHThl MO3aMYHOCTH OMOTEOIeHO03a U (PUTOLIEHO3A.

[TonsiTue «xoHcopuus». TUIBI CBA3EH OpraHU3MOB B KOHCOPIIMH: NTapa3uTHU3M; CUMOHOTPODHUS.
B3aumooTHOIIEHNS pacTeHUH B PUTOIIEHO3aX.

B3auMooTHOLIEHHUS paCTEHUH C KUBOTHBIMH.

CyTtouHas ¥ ce30HHasi ”3BMEHYMBOCTh (PUTOLIEHO3A.

UYro npencrasinseT coboil dirokTyarus gpuronenosa? Ilpuseanre npumepsl.

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

3aKOH OTHOCHUTENBHOIO JEUCTBUSI SKOJIOTMUYECKUX (PaKTOPOB.

3aKkoH OMOJOrHYecKoro onTuMyma. Ero posib B COBEPIIEHCTBOBAHMH MPUHIIUIIOB SKOJIOTHYECKOTO
HOPMHUPOBAHHSIL.

Uro npencrasiser co0oi moa301000pa3oBaTeabHbIN Iporecc?

HazoBute oTanuuTenbHble 0COOEHHOCTH MPOQUIIS MOA30IUCTHIX TOYB.

HazoBute ¢hopMbl MOUBEHHON KUCIOTHOCTH.

Kareropuu noctoB aTMoc(epHOro MOHUTOPHHTA.

TECTBbI-MHOXXECTBEHHBI OTBET
Caenyer 0OTMeTHTH BCe MPABUJIbHbIE BADUAHTBI.
1.®otocunTE3 OBIBAET
Kucnoponnsii;
beckucnopoanslii;
X10pohUITBHBIH ;
becxnopodunibHbIif;

2.Kucnopoansiii pOTOCHHTE3 OCYIIECTBISIOT



® BLICIIIE PACTEHUS,
® HI3IIIME PACTCHUS,

® DaKTEepUHU-TIPOXTOPOPUTHI,
® [[1aHOOAKTEPHH.

3.0OcHOBHBIM (h)aKTOPOM PA3BUTHS IOYBEHHBIX BOJIOPOCIEH CIIyXKaT
e TeMIIEpaTypa OKPY>Karolllel Cpeibl;
® CBET;
® BJIA)KHOCTB;
® COJICBOM PEKUM I10YB;
4.B npupoae BCTPEYaroTCsl CAEAYIOIMUE IKOJOTUYECKUE IPYIIIBI BOAOPOCIEH:
® IIJIJaHKTOH;
e OEHTOC;
® [I0YBCHHBIE;
® KpUO(DUIIbHBIE;
5.0cHOBHBIMU (haKTOpPaMH PA3BUTHS IOYBEHHBIX TPHOOB SIBIISIOTCS
e TeMIieparypa cpesl;
® BJIQXKHOCTH (HAJIM4ME KaleJIbHOU BIIaru);
® JJICKTPOMAarHUTHOE U3JIy4CHHUE;
6.PaznuuaroT cienyronue rpymnmbl NOYBEHHBIX TpUOOB
® [1apa3uUThI;
® [10JIyIIapa3HThI;
e canpoduThI;
® XUILHUKY;
7.1lnonepamu OYBOOOPA30BAHUS CIYKAT
® CHHE-3€JIEHBIE BOJOPOCIIH;
® JUIIAaWHUKU,
® MXU;
® HEKOTOpble OAKTEPUH-a30TPHUKCATOPHI
8.YKaxuTe TUIIBI CBSI3€H KOHCOPTOB B KOHCOPIUSX
® I1Apa3UTHU3M;
® MUKOCUMOHOTpOdUS;
e GakTepruocUMONOTPODUS;
¢ (puxocumbuoTpodus;
9.Paznuuatot cnenyromue Gopmsl [T/IK BogHBIX 3KOCHCTEM
e [IJIK ruruennyeckas;
o [T/IK pp160x03siicTBEHHAS;
e [IJIK Onoreoxumuueckas;
¢ [T/IK Bo3zayxa paGoueil 30HbI
10.Paznuuarot cnemyromtue dhopmsl [1JIK 3arps3astomux BemecTB aTMochepHOro BO3ayxa
e [[JIK makcumanbHOpa3oBasi;
e [IJIK cpennecyrouHas;
e [1/IK Bo3nyxa paboueil 30HbI;
[TAK pri6oxo3siicTBeHHas;
11.HazoBute GopMbI )KECTKOCTH MPUPOTHBIX BOJI:
® [IOCTOSIHHAS;
® yCTpaHUMas;
e 00MIAs;
KapOoHaTHas;
12.HazoBuTe BHemHNE (HaKTOPHI BOJHONW MUTPALUN XUMUYECKHX 3JICMEHTOB:



e pH u penokc-norenuuman Eh;

® KOHLIEHTPALUS BEIIECTB B BOJHBIX PACTBOPAX;

® TeMIeparypa;

® J1aBJICHUC;

13.C nosiBieHrnEM KHCIOPOJHOTO (POTOCUHTE3A CBSI3BIBAIOT

® TOSBJICHHE KUCIOPOAHOM aTMoc(ephl Ha HallIeH MIaHeTe;

® TOSIBJICHHE O30HOBOT'O CIIOS;

® BO3MOXHOCTh (DOTOCHHTE3UPYIOIIMM OpraHH3MaM HE 3aBHCETh OT HAJIUYUS CEPOBOIOPOIHOTO
MCTOYHHKA U IIHMPOKO PacIpOCTPAHUTHCS HA HAIleH IUIaHEeTe;

® BO3MOKHOCTb XKMBBIM OpTaHH3MaM BbIiTH 13 OKeaHa Ha CyIIy;

14.Manblii LUK a30Ta BKJIIOYAET CJIEIYIOLIUE TTPOLIECCHI:
¢ a30T(UKCAIUIO Ta3000pa3HOTO a30Ta M ACCUMUJISIIINIO HUTPATOB U aMMOHHSI,
® Da3NIOKEHHE OPraHNYECKUX a30TCOJCPIKAINX BEIIECTB C BHIICIICHUEM aMMHAaKa,
® HUTPUPHUKAIHIIO aBTOTPO(HYIO U TeTepOoTpodHYIO;
® HUTPATHOC ABIXAHUC,

15.Hutpudukanms pa3BuBacTcs
® B a’POTEHKAX;
¢ B Ouomnpynax;
® Ha I0JISIX OPOILIECHHUS;
e B OMOJIOTHYECKUX (HUIBTPAX;
16.ITpu HUTpHdUKAK a30T B (hOpMe aMMOHHUS
® OKHUCISIETCS,
® BOCCTAHABIIMBAETCS;
® HE MCHSCT CBOCH BaJICHTHOCTH,
e ocraércs B (hopMe aMMOHMUS;
17.B MeTaHTeHKaX pa3BUBAETCS
e cynb(aTHOE IBIXAHUE;
e neHUTpUdUKALINS,
® MacCJISTHOKHCIIOE OpOXKEHHE;
e KapOOHATHOE JIbIXaHUE;
18.ITporecc OpokeHUs BCTpeUaeTcs
® B CENTHKTEHKAX;
® B METaHTEHKAX;
® B IBYXBSIPYCHBIX OTCTOMHHKAX;
® B 3aTOTUICHHBIX M TIOXO adPUPYEMBIX MMOYBAX;
19.I1porecc a3ordukcamnuu crnocooCTByeT
® TOBBIIIEHUIO IJIOJOPO/IUS [TOYB U MPUPOJAHBIX BOJ;
® [IEPBUYHOMY [TOYBOOOPA30BAHUIO;
® Pa3BUTHIO HA3€MHOMN PAaCTUTENIbLHOCTH;
® TOBBILIEHUIO YPOXKasi CENbXO3KYIbTYD;
20.ITpouecc neHUTpUPUKAITUU
¢ IpEeNOTBPAIACT MMONaaHUe HUTPATOB B TPYHTOBBIC BOJIBI;
e BeET K NOBBIILICHUIO CO/IEPKAaHMUs ra3000pa3HOro a30Ta B IOYBEHHOM BO3YXE;
® BE/ET K MOSIBJICHUIO B TIOYBEHHOM BO3/IyX€ 3aKUCH a30Ta;
e BeJET K TIOSBIICHUIO B IPUPOIHBIX BOJAAX HUTPUTOB;
21.B nporiecc XeMOCHHTE3a MOTYT OBITh OKHUCIICHBI
® HUTPUTHI U HEJOOKUCIICHHbIE MUHEPAIbHbIE COSIUHEHHSI CEPBI;
® JIBYXBaJICHTHOE JKEJe30;



® BOJOPOJ U CEPOBOJOPOLT;
® yrapHbIi ras;
22 IlpoaykTamMu MaclITHOKHCIIOTO OPOKEHUS SBIISIOTCS
® MacJsiHasi KUCIIOTa,
® YKCYCHas KHCJIOTA;
® aI[ETOALIECTUI;
® aIETOH;
23.B CenTUKTEHKE pa3BUBAIOTCS MTPOILIECCHI
e cynb(aTHOTO AbIXaHUS,
® HUTPATHOTIO JbIXaHUS,
® MacCJISTHOKHCIIOTO OpOKEHUS;
® aMMOHH(pUKALUS;
24.B 6uonornieckoM (GpUIbTPE Pa3BUBAIOTCS
® MaTOMOBBIE BOJIOPOCIIH;
® KOJIOBpPAaTKU;
® HEMAaTo/Ibl;
¢ [HaHoOaKTepuu;
25.A30T(huKCcauio OCYIIECTBISIOT
® KIIyOCHBKOBBIE OaKTEPUH-CUMOUOHTHI 00OOBBIX;
® AaKTHHOMHUIIETHI-CHMOUOHTHI OJIbXOBBIX;
® [MaHOOAKTEPUU-TTHOHEPHI TOYBOOOPA30BAHNUS;
e CBOOOJTHOXKUBYIIHE OAKTEpUU-a3pOOkI posia “a3oTobakTep”;
26.AMMOHH(UKAIKSA pacIPOCTPAHEHA
® B [IPUPOJHBIX BOJAX;
® B CTOYHBIX BOJAX;
® B [I0YBAX;
e B 00JIOTaX;

27 .Hutpuduxanus aBToTpodHas OCYIIECTBIAETCS
® HUTPO3HBIMU OAKTEPUSIMU;
® HUTPATHBIMH OAKTEPHUSIMHU;
e GaKTepHsIMH, OKUCIISIIOIIMMHA HUTPUTBI;
e GaKTepUsIMU, OKUCIISIFOIIIMMU HUTPATHI,

28.IIpoaykramu JeHUTpUDUKALIMA MOTYT OBIThH
e Hutpurtsr;
® 3aKHCh a30Ta;
e "Becelsmnii ra3”;
e ra3000pa3HbIi a30T;
29. ACCUMIIALIMIO HUTPATOB OCYIIECTBIISAIOT
® BBHICIIVE PACTEHUS,
® BOJIOPOCITH;
® JTUIIaHUKH,
e OakTepuu;
30.0npenensembrii kak (C £ 20) AWamna3oH KOHIEHTPALUUN TKENBIX METaNIOB B MOPCKOW BOJE —
IMara3oH TOJICEPAHTHOCTH JKUBBIX OpPTaHW3MOB, TIOMYJISIIMA, OKOJOTHYECKUX CHCTEM
OrpaHMuMBaeT Iuomanb =~ 96%
oz kpuBoii I'aycca;
O/ THUIEePOOIION;
HaJ1 IpsAMOil - rpadukoM oOpaTHOM TMHEWHON (QYHKIMH;
MOJI IPSAAMO - TpaUKOM MIPSIMOI TMHEWHOW (DYHKIIMH;



31.IIpu sKxo0M0TMYECKOM HOPMHUPOBAHUHU KayecTBa aTMOC(EpHOro BO3AyXa M ONPEIEICHUU BEIUYMH
ITIK makcumanbHOpa3oBou u [IJIK cpeqHecyTouHOM — YUMTBHIBAIOT
® peIEKTOPHYIO peaKIUIo YeI0BEKa;
® TOKCHYECKOE JCHCTBHE PA3IMYHBIX aTMOCHEPHBIX MPUMECEH Ha OPraHU3M YEIOBEKa,
® [IPOJOJIKUTENLHOCTh paboydero JHS;
® PEaKIUIO HKOJIOIMYECKUX MUIIECHEH —BEYHO3€IEHBIX KOMIIOHEHTOB (PUTOLIEHO30B U T.J.

BOIIPOCHI JIJISI OTBETA Y JOCKH B PAMKAX TEOPUUN K JABOPATOPHBIM
PABOTAM 1o OIIEHKE 3ANBLIEHHOCTHN BO3J1YXA BECOBBIM CIIOCOBOM.
OHEHKE 3ATA30OBAHHOCTU BO3AYXA C IOMOIIBIO I'X-1 . OIIEHKE
PEAKIINU IUTHLEBOM BOJIbI (II0BEPXHOCTHBIX BOJI CYIIIN)

LOYUCTKA IMTPOMBIIIJIEHHBIX T'A30B OT IbLJIN
Knaccudukayua memoodos u_annapamoe nulieyiaeiueanus
2. OcHogHble XapaKmepucmuKy nolieyiogumeneii:
¢ DPDEKTUBHOCTH MBUICYIATUBAHUS;
e [Ipou3BOANUTENBHOCTH TA300UNCTHOTO COOPYKEHUS;
e Pacxop 3JIEKTPO3HEPTUH;
e CTOMMOCTb OYUCTKH;
3. Cyxue mexanuuecKue novlieyi106unenu:
e [IbuteocanuTenbHbIE KaMePbl (TOPU3OHTANIBHBIE);
e IHepuMOHHEBIE:
v/ Kamepa ¢ meperopoKoii;
v/Kamepa ¢ IIAaBHBIM [TOBOPOTOM I'a30BOT0 MTOTOKA;
v/ KaMepa ¢ pacIIupSIOIMCH KOHYCOM;
v/ Kamepa ¢ 3ariay0IeHHBIM OYHKEPOM;
v/ OKpaHHBIM MHEPIUOHHBIN TTBLIEYTIOBUTENb;
v/ KaTIO3UIHBII arapar;
v/ COBpEMEHHBIE HHEPIIMOHHBIE MTBUICYIOBUTENH;
e [{uxyioHBI (OMMHOYHBIE, TPYIIIIOBLIE, OaTapeiiHbIe);
e BuxpeBsle NbUICYJIOBUTENN:
v COIUIOBOIO THIIA;
v/ JIOIIaTOYHOTO THIIA;
Ilpogpune (cxema) Koncmpykyuil, npuHyun Oeticmeus, 00OCMOUHCMEA U HeOOCMAmMKU, 001acms
NpUMeEHeHUs.
4. Dunvmpor:
e AGCOIIIOTHBIE:
v TOHKOBOJIOKHHCTBIE;
v rpyOOBOJIOKHUCTHIE;
v TI1y0OKHE;
e TymaHoynmoBuTEM:
v/ HU3KOCKOPOCTHBIE;
v/ BEICOKOCKOPOCTHEIE;
v IBYXCTYII€HYATHIE;
v/ CeTOYHBIC TYMAHO-OPbI3TOYIOBUTEIH;
e TkaHeBble. TKaHEBBIN pyKaBHBIN GUIBTP (CIIOCOOBI pereHepaui pyKaBoB);
e 3EpHHUCTHIE:
v'Hacaiounble (HaChIITHbIE OIBIKHBIE U HETIOABIKHBIC);
v XKéctkue nopucrele;
Dunvmpyrowue 21emenmol, NPOPUIL KOHCMPYKYUU, OOCMOUHCMEA, HEOOCMAMKU, CNOCOO pecenepayul,
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001acmb NPUMEHEHUs.
5.Mokpbie nviieynogumenu:
e [lomnbie ra3onpoMsIBaTEeIIH;
e Hacanounsie ckpyOOepbl (THITBI HACAIOK);
e ["a3ompombIBaTENb C MOJABHKHOM IIApOBOM HACAAKOM;
e Tapenbyarbie ra30MPOMBIBATENH (TIEHHBIE (PUIBTPHI)
v/ ¢ IPOBAILHON PENIETKOIA,
v/ ¢ IEPENUBHOM PEIETKOI;
® Mokpble anmaparhsl IEHTPOOSKHOTO ACHUCTBUS (IIEHTPOOEKHBIE CKPYOOEpHI):
v/ ¢ TaHT€HCaJILHBIM HIOIBOJIOM Ia3a,
v/ ¢ BHYTPCHHHUM 3aBHXPHTEIICM;
o ['uaponunamuueckuii mpuieyaosutens (I'II11);
e ["a3onpombIBaTeNn yaapHO-uHepImonHoro nevictus (YM/):
v ckpy006ep Jloitns;
v poToKJIOH THMa N;
v HUKIIOH ¢ BoasHOM muénkoii (LIBIT);
v MOKDBIH TIBUIEYJIOBUTENL YAaPHO-MHEPIHOHHOIO IEHCTBUS C ra30X0J0M B BHUJE TPYObI
Bentypu;
¢ Cxpy00epsl Benrypu:
v/ ¢ LEHTPAIILHBIM (OPCYHOUHBIM OPOILEHUEM;
v’ ¢ nepudepuitHBIM OPOIIEHHEM;
v/ ¢ IIEHOYHBIM OPOIIECHUEM;
v/ C TIOIBOJIOM JKHJIKOCTH 3a CUET SJHEPIUHU Ia30BOr0 MOTOKA,;
Knaccugpukayuss  mokpwix — nvinieyroeumeneu. Ilpeumywecmeo, Hedocmamxu, npoguib
KOHCMPYKYUl, NPUHYUN 0etucmaus, 001acms npUMeHeHUs.
6.2nekmpogunomp
Mexanusm ynaBnuBanus yactuil. Cxema snextpodunbTpa. JloCTOMHCTBA U HEIOCTATKH, 00JIACTh
npuMeHeHus. Knaccudukanus snekTpodunbTpoB (OJAHO30HHBIE U JABYX30HHBIC; OJHOMOJBHBIE U
MHOTOTIONIFHBIC; TOPU30OHTAIBHBIC W BEPTUKAIBHBIC, IIACTHHYATBIE M TpyOuareie). TpeOoBaHHs K
OCaIUTENbHBIM ¥ KOPOHHUPYIOIIUM anektpoaaMm. KoucTpykuuu 31ekTpodunbTpoB. CrnocoOs!
pereHepaIyu ICKTPOAOB (CHCTEMbI BCTPSIXUBAHUS M CHCTEMBI IPOMBIBKH JICKTPOJIOB).

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. BoccTaHOBUTEIIbHBIE METO/IbI CAHUTAPHON OYMCTKH I'a30B OT OKHCIIOB a30Ta.

2.1 TepMu4deckoe pa3IoKeHUE OKUCIIOB a30Ta B IIOTOKE HU3KOTEMITEPATYPHOI TIa3MBbl.

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 €ro OKHCJIOB IyTéM HMX TMEpPeBOAa B BEIIECTBA C HU3KOW TeMIepaTypou
paznoxenus. Peacenmoi, ypasnenua peaxyui. Ilpoghuns koncmpykyuu.

3. OKUCIHTETHHBIE METOBI CAHUTAPHONW OYHUCTKY Ta30B OT OKHCIIOB a30Ta.

3.1 Okucnenue Hutpo3noro rasza (NO) kuciopoaoM U 030HOM B XkuIKOM (aze. IlIpombluinennas ycmanoeka.

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

3.3 Oxucnenne Ha HU3KOTEMITEPATYPHBIX KaTaIn3aTopax.

4. CopOLMOHHBIE METOJIBI KU METO/IBI TIOTJIONMIEHHUS OKHUCIIOB a30Ta 0€3 M3MEHEHHS CTEIICHN 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 Kitaccudukaius METO0B OYUCTKY ra3oB oT SO».

6.2 Llukanyeckue METOIBI.

6.2.1 ITapoBBIe METOBI.

6.2.2 Ileunple METOMRI.

6.2.3 AncopOirionHsie MeTobl. Peazenmut, ypasuenus peaxuuil. IIpogpune xkoncmpyxkuyuu.

7. JIOCTOWHCTBa W HENOCTATKH MACCHBHBIX METOJOB CHIDKEHHS KOHIICHTPAIIMH BPETHBIX BEIIECTB B aTMochepe.
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 OCaIKOB.

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 AnarpoOHEbIe:
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
MPUMEHEHHUS! 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 KOJOHKH.

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, onpeenstonme 3hHEeKTHBHOCTh KOATYJISIIMOHHONW 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, HEOCTAaTKH, 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/ HamopHas,
v/ BakyyMHasl,
v/ (prioTanus ¢ MEXaHMIECKUM JUCIIEPIUPOBAHUEM BO3yXa,
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 CopOrus. [Ipupoma copoumoHHbBIX mporieccoB. COpOSHTEHI.
v COpOITUs B TUHAMUYCCKUX YCIOBHSIX,
v/ copOLHsI B CTATHYECKHX YCIIOBUSL;
CopOIMoHHbIE YCTaHOBKHY.
4.3.2 Uounwi odomen. [lpuponma mpouecca. Otiuune €ro OT IPOIECCOB copOiuu. Pa3sHoBHaHOCTH
MOHHTOB: TIPHPOAHBIE W HMCKYCCTBEHHBIC. XapaKTEPUCTUKH HOHHUTOB. CXeMbl MOHOOOMEHHOW OYMCTKU
CTOYHBIX BOJI.

4.4 Dpanopanus. [Ipupona mpouecca. PexTudukaius kak 3BanopanuoHHbIN MeToi. IlapooTroHHoi
KoJoHKa. Cxema peKTH(PUKAIIMOHHOW YCTAHOBKH HETIPEPHIBHOTO JIEHCTBUSI.

5. MexaHn4ecKHe MeTObI.
5.1 Ilpouecc orcrauBanus. 3akoH CTokca.
5.2 KOHCTpYKLIMH OTCTOMHHUKOB:
v/ BEPTHKAJIbHBIE,
v/ TOPU30HTANIBHBIE,
v’ pajuajbHbIE.
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 Tunpouwuknonsl. [Ipuanun nevicteus. [Ipeumymmectsa. O61acTh 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

Pa3nea 1. buocdepa. Yuenue B.M.BepHanckoro o >xuBoM BemiectBe. KpyroBopor BewiecTs B
o6uocdepe. buonornueckue mpolecchl MalbIX LHUKIOB YIJIEpoJa, a30Ta U Cepbl: XEMOCHHTE3,
dotocunTe3, rereporpodHas dukcaius COz, OpokeHue, IbIxaHue (a’dpoOHOE U aHAIPOOHOE),
aMMOHHU(DUKaIMs, HUTpUPHUKaus (aBToTpodHas U rerepoTpodHas), AeHUTpUUKaLus, a30TPUKCcAIHS,
aCCUMWJIALIMSA HUTPATOB, Cyibpodukanus u jaecyiabpodukanus, acCUMUIALMUS CylIbPaToB —
BayKHEHIINE Mpolecchl OMOJOTHYECKOW OYMCTKU CTOYHBIX BOJ. ['eosormueckoe U THAPOXMMHUYECKOE
3HAUEHUE LIMKIIOB YIJIepoja, a3ora M cepbl . Cucremartuka xuBoro mupa no Burrekepy. CtpoeHue
9YKapuOTHON U MPOKApUOTHOM KIIeTOK. Bupyc — HekneTouHast popma xu3Hu. [IpoaykTuBHast BUpycHas
uHOeKus. MeponpusTus M0 CHIKEHUIO PUCKAa BUPYCHOTO 3apaXKeHUSI U PACIIPOCTPAHEHUSI BUPYCHBIX
WH(EKIHA.



buoreoneHo3, ero opranuzanus U rpaHUIbl. DKOJOTHYECKUe (PakTopbl. 3aKOH OTHOCHTEIBHOTO
neicTBUs AKO(PAKTOPOB. 3aKOH OMOJOTHYECKOTO ONTHMYyMa, €r0 3HAu€HHUE ISl COBEPUICHCTBOBAHMS
IIPUHLIMIIOB 3KOJIOTMYECKOro HopMmupoBanus. Koncopuus nmo Masunry. Tumbl cBa3eil KOHCOPTOB €
AIpOM KOHCOpLUMH. B3aMMOOTHOLIEHUS PAcTCHUM C KUBOTHBIMU. B3aMMOOTHOLIEHUS DPACTEHUM B
¢utonenozax. CyrouHas, Ce30HHAs W pa3HOTOJUYHAs HM3MEHUYUBOCTh (uroneHo30B. Cykieccus:
IIEpBUYHAs U BTOPUYHASL.

Pazneall. 3enéHoe CTPOMTEIBCTBO —  CO3aHHE YCTOMYHBBIX JKOCHCTEM.
O3n0poBuTEIbHAS POJIb 3€JIEHBIX PACTEHH.
Cozflanne yCTOMYMBBIX IKOCUCTEM:

v BiusiHHE H3BECTKOBOTO IPOMBINLUIEHHOIO a3pO30Jisi Ha BEYHO3EIEHBIE KOMITOHEHTBI
TOPOJICKUX (PUTOLIEHO30B;
BnusiHue auokcuaa a30Ta BHIXJIONOB aBTOTPAHCIIOPTA HA 3€JIEHBIE paCTEHUS
Bnusiaue auokcuaa cepsl Ha 3eNEHbIE paCTEHUS;
3amTHBIE MEXaHU3MBI PACTCHHUIA OT ACWCTBUS arpeCCHBHBIX T'a30B;
3alMTHBIE MEXaHU3MbI OT AEUCTBHS IPOMBILIUIEHHOI'O 1IE€JI0YHOT0 a3p030JIs;
Y CTONYMBOCTB K PEKPEALMOHHON HAarpy3Ke;
OseneHeHne  ropoJoB ¢ YEPHOW MeETAJUIypruel M MPOU3BOACTBOM CTPOUTENBHBIX
MaTepHaJoB;

ANANE N NN

O3/10pOBHUTECALHAS POIL PACTCHUM:
Boigenenue pacTeHUs MU KUCIOPOAA U MOTJIOIIEHHE YTIIEKUCIIOrO U APYTUX arpeCCUBHBIX
rasos;
[Ilymo3amuTHBIE CBOMCTBA PACTEHMIA;
CHuxeHme 3anbUIEHHOCTH BO3/1yXa C yYaCTHEM PacTeHMI;
Kimmatoo6pasyromniast poib pacTeHHi;
BakTepuiiuanpie cBoiicTBa pacTeHU, GUTOHLIUIBL;
DcTeTHdecKre CBOMCTBA JIECONOCAIOK.

<\
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Pa3znean 111. Armocdepa. Xumuueckuili cocraB. Mcrounuku 3arpsizHeHusi. O30HOBBIM 3KpaH,
UCTOpUS ero (GOpMHUPOBAaHUS M IIaHETapHas poijib. Mojenu napHUKOBOIro 3P QeKTa NMPU3EMHBIX CIOEB
aTMoc(epsl, HeraTUBHBIE IOCIEICTBUS MAapHUKOBOro 3¢¢exra. Xumus obOpa3oBaHHsl aTMOC(hHEpHOTro
a’po30JIs ¢ yyacTHeM paaukaioB u apyrux yactuil (SO2, NO2, H20, O, CO, NH3, HNO3, H2SO4, OH").
ATMochepHbIe ocagku — mporecc camoouuIieHus: armocdepbl. OcoOeHHOCTH aTMOC(EPHI TOPOJIOB C
4EPHOM MeETaUlypruei M IMPOU3BOJICTBOM CTPOUTENBHBIX MaTepHasnoB. lcronb3oBaHue xapakrepa
MIPOCTPAHCTBEHHON JMHAMHMKU TIOKa3aTelled XWMUYECKHUX CBOICTB CHera B CBSI3M C 3ajJadyaMu
9KOJIOTMYECKOTO 30HUPOBAHUS OCBAMBAEMOMN TEPPUTOPHUH U 3€JIEHOTO CTPOUTENBCTBA FOPOIOB C YEPHOI
MeTaJTypruei (Ha nmpumepe mpocTpaHCTBeHHON u auHamuku pH cHera r.Maruurtoropcka). Xapakrep
MEXT0/I0BOM TMHAMUKN XUMUYECKUX CBOMCTB CHEra Kak MHIMKATOP OLEHKU Pa3BUTHS SKOJIOIMUECKON
CUTyallud B TPOMBILIUIEHHBIX Topojax. PakTopsl MPOCTPAHCTBEHHOW, CE30HHOM M MEXIOJ0BOMH
JUHAMMKU IIOKa3aTeNleld KUCIOTHO-OCHOBHOTO COCTOSIHMS CHETa MTPOMBIIIJIEHHBIX TOPOAOB (HA IpUMEpe
r.Maruauroropcka).

Pasznen 1V. T'uapocdepa. BetBu kpyroBopoTa BoJibl, X IUIaHETApHAS pOJib. MeTeOpHBIE BOJIHI,
ux rere3uc. [Iporeccsl GopMUPOBAHUSI XUMHUYECKOTO COCTaBa METEOPHBIX BOJ. XUMUYECKHE CBOMCTBA
MPUPOAHBIX BOA: oOuias MuHepanusanus, pH, oKHMCINTENbHO-BOCCTAHOBUTENBHBIN MOTEHIMAN, (POPMBI
KECTKOCTH W METOIABl  CHIDKEHHS  JKECTKOCTH, (OPMBI  arpecCMBHOCTU  (YTJIEKHUCIOTHAS,
BbIIIIEJIaUMBaloIas, OOIIEKUCIOTHAs, MarHe3uajabHasi, cyib(arHas). VICTOUHUKY 3arps3HEHHUS.

Pazgen V. IlouBa — komMmoHeHT Ouocdepsbl. [lnanerapHass poib MOYBBI U POJIb TMOYBHI B
ounoreorieHo3e. Konnenuus B.B./lokydaeBa o ¢akropax mouBooOpazoBanwms. [Ipoduns momgzonucroi
nouBbl. Teopus 1Mo13071000pa30BaTENIBHOIO IpoIecca.

Xumus nous. [TornorurtensHas ciocooHocTh MouB o K.K.I'exgpoiiny. OTinune noHo-00MeHHBIX



IpOoIECCOB OT npouecca copouuu. [Tpupoausie HOHUTEL. POPMBI MOYBEHHOW KMCIOTHOCTH: aKTyalbHasl,
OOMEHHasi ¥ THAPOIUTUYECKASL.

Buosiorns nous. [TouBeHHbIE TPUOBI, X FKOJIOTUUECKUE TPYIIIBI U HKO(DAKTOPBI, ONpEAEIIOIINe
ux pazButHe. [louBeHHBIE BOJOPOCIH, UX HKOJOTHYECKUE TPYIIBI U 3KO(AKTOPHI, ONPEACISIIOMUE UX
pa3BuTHE. YdyacTHE IIOYBEHHBIX BOAOPOCIEH B MeToJaX OHOJOrMYECKOM OYMCTKM CTOYHBIX BOJ.
JlMmaiiHuKM W JTUXEHOWHAMKAUWs 3arps3HeHus aTMmocdepbl. [louBeHHBIE KUBOTHBIE. MX
kinaccuukanus, Tpopudeckue rpynnsl. IIpocreiimme, yepBy, 4IeHUCTOHOTHE, MieKonuTaromue. HMx
HKOJIOTHYECKHE (PYHKIMH. Y4YacTHe MPOCTEHIIMX M YepBel (HeMaToJa M KOJOBPATOK) B Mpoleccax
OMOJIOrNYECKOI OYUCTKU CTOYHBIX BOJ.

Pa3nen V1. MOHMTOPHHT cpeibl 00MTaHUS.

ATtMocdepHbIii MOHUTOPUHT. Ero mens u 3ama4yu, MPUHIMIBI OPTaHU3AINH, KaTETOPHH MTOCTOB
(cTamMOHapHBIN, TepeABMKHON  mojdakelbHbIl, MapmpyTHbii). IlepeaBuwxHbie mabopaTopuu
skosoruaeckoro koHTpois (IIVIDK). Kareropuu IIJIDK. Kputepun BriOOpa METOI0B U 000pyAOBaHUS
[IJIOK. IIporpamMmbl 3KOJIOTHYECKOr0 MOHUTOPUHTA, OCYILIECTBIsIeMble ¢ momolbo [TIJIOK.

[TporpaMMbl  aTMOC(EPHOTO M THAPOXUMHUYECKOTO MOHHTOPHHTA (HA TPUMEpPE HCCIICTOBAHMS
KHCIIOTHO-OCHOBHOT'O COCTOSIHUS CHEra I.MarHuToropcka).

[TouBEeHHO-XUMHYECKUN MOHHUTOPUHT MPOMBIIIJICHHBIX TEPPUTOpUM (HA MpUMEpe OICHKHU
peakly XBOWHOI'O OMaja BEYHO3EJIEHBIX IIOPOJ JEPEBbBEB B Mpeleiaax 30Hbl PACIPOCTPAHCHUS
IIPOMBIIIJIEHHOT'O HIEIOYHOTO a3pPO30JIsl.

Buzyanuzanus — coBpeMeHHbIE TEHIACHIMU Pa3BUTHS SKOJIOTMYECKOTO KOHTpouss. Poib MeTonoB
BH3YyaJIbHOW OMOWHAMKAIINN 3arpsi3HEHUsT aTMOocepbl ¢ MOMOIIBIO BBICHIMX PACTEHUH B CHCTEME
KOMIUIEKCHOTO MOHUTOPHHIA IPOMBILUIEHHBIX TOPOJOB M PEruoHOB. JlOCTOMHCTBa METO/OB
BU3YaJIbHOW OMOMHAMKAIIMU 3arpsI3HEHUS] aTMOC(EPHI C TOMOIIBIO BBICIIUX PACTCHHI.

Paznen V11. Konnenuus ITJK.

[IpenensHo pomyctumas kouueHTpauus (I1JIK) BemecTB-HOpMaTHB KadecTBa OKpYXKaroIIe
cpenbl. TIJIK 3arpsi3usrommx atMocdepy BeEIIeCTB: MAaKCMMAadbHO pa3oBas M cpeaHecyTrouHas. Mx
MIPUHIUITBI HOPMUPOBAHUSI.

I[TJK 3arpssHsarommx noBepXHOCTHbIE BoAbl cymu BemectB: [IJIK rurnenmueckas, I1JK
pridoxo3saiictBenHas u [1/IK 6uoreoxumudeckas. Ux npuniunsl HopmupoBanus. Konnennus [latuna:
MaKCHUMaJIbHO HEJIEUCTBYIOIINE, TIOPOTOBBIE U TOKCUYHBIE KOHIIEHTPAIIMH BPEIHBIX BEIIECTB B BOJIE.

Henocratkn  xonuenuumu  IIJIK.  CoBepuieHCTBOBaHME  MPUHLHUIIOB  3KOJOTHYECKOTO
HOPMHPOBAHMUS: MPEJETHHO JOMYCTUMAs JKOJIOTMYECKasi Harpy3ka — albTepPHATUBHBIA IKOJIOTHIECKUI
HOPMAaTHB KauecTBa OKPY>KaroUIe cpeJibl C YYETOM MPUHIIMIIOB PAllMOHATBHOTO MPUPOIOIIONIb30BaAHNUS.

7 OueHOYHbBIE CPEICTBA IS POBEACHUS MPOMEKYTOYHOM aTTeCTAlluN
a) [lnanupyemble pe3y/1bTaThl 00y4eHHs U OLlEHOYHbIE CPeACTBA VISl IPOBeAeHHs IPOMeKYTOUHOMH
aTTecTallMu:
Crpykrypubiii | [Inanupyemble pe3ynbTaTsl 00ydeHHs OueHouHBbIE CpeacTBa
JIIEMEHT
KOMIIETEHIINU
OIIK-5: cnoco0HOCTHI0 MPUMEHSATh B IPAKTHYECKOH eI TeIbHOCTH NPHHIUIBI PALHOHAJIBLHOTO
HCI0JIb30BAHMS MPHPOAHBIX PECYPCOB U 3aLIUTHI OKPY KAIOLIEi cpeibl

3narthb OcHoOBoOTOJIaratoIMe 3aKOHBI TNPHUPOABL: TNPHHIMILI | TeopeTnyeckre BOIPOCH K
OpraHM3alil ¥ pa3BUTHA Ouocdepsl, €€ CTPYKTYpy; | 1a00paTOPHBIM M KOHTPOJILHOH
NPUHLUIB  OpraHW3alluM, pPa3BUTHSA, YCTOMYMBOCTH, | paboTam, a TaKkKe
CTPYKTYpY OHOTEOLIEHO30B. MHTEPAKTHBHOTO
3aKOHBI B3aUMOJIEHCTBUS )KUBBIX OPraHU3MOB U HX TECTUPOBAHUS

COO0O0IIECTB CO CPeoi OOUTaHUS; TPUHITUIIBI
PanOHAIBHOTO IPUPOJONONB30BAHUS 1 TIEPCIEKTUBEI
CO3JaHUSI IKOJIOTUYECKH OE30MAaCHBIX TEXHOJIOTHH.
CoBpeMeHHbIE TPOTPaMMBI U TIPOEKTHI IKOJIOTHIECKOTO
MOHHUTOPHHIA CPEibl OOUTaHMS.




YMeThb I'pamoTHO BecTH OMOMHAMKALIMOHHBIC HAOJIOICHHUS B OtBeuaTb Ha  BONPOCHL K
CBSI3U C 33Jla4aMU HKOJIOTHUECKOr0 MOHUTOPHHTA U 7abopaTopHBIM paboTaM 1
TPaMOTHO OLIEHUBATh MOCJIEACTBUS CBOEH WHuTepakTUBHOTO
npodeccroHaNBHO IeaTebHOCTH. TECTUPOBAHUSA
[IpumensTh METOJIbI PpaIoHaIbHOrO
OPUPOAONOIBb30BAaHUS AN CO3JaHMsl  YCTOMYMBBIX
9KOCHCTEM Ha  JTale MPOCKTHUPOBAaHWA  3€NIEHOTO
CTPOUTENBCTBA.

Baaners [IpakTHyeckMH HaBBIKAMH TI0 ONpeesieHnIo ypoBHeH | HaBbikamn BH3YyaJIbHBIX
BO3JICHCTBYSI aHTPOIIOTEHHBIX (PAKTOPOB HA SKOCHCTEMBI; METOJIOB 9KOKOHTPOJIS,

MetomamMu METOABI PAIMOHATBHOTO 3HAHMSAMH 33aKOHOB IPHUPOJBI.

MPUPOJOTIONB30BAHNUS ISl CO3AAHUSI yCTOHIMBBIX Ha KOTOPBIX OHU OCHOBAHBI
9KOCHCTEM Ha 3Talle IPOECKTUPOBAHKS 3€IEHOTO
CTPOUTENBCTBA.
Cnocobamu MUHUMM3ALHUN He0J1aronpusTHOro
BO3ACUCTBHS Ha OKPYKAIOIIYI0 IPUPOIHYIO cpeny u
3/I0POBBE YEJIOBEKA

OK-8: roTroBHOCTBIO I0JIb30BATHCH OCHOBHBIMM MeETOJAMHM 3alIUTHI NPOU3BOACTBEHHOIO

NEepPCOHAJIa W HACEeJEHHMA OT BO3MOKHBIX IIOCJEICTBUIl aBapuil, KaTacrpod, CTUXUIHBIX

0eICTBHIA.

3Hare Meroabsl CHMXKEHHMS aHTPONOTEHHBIX BO3JeHCTBUM, a | TeopeTnueckue BOMNPOCHI K
Takxe MIEPCIIEKTUBBI ux COBEPIIEHCTBOBAHMS. | JIAOOPATOPHBIM U KOHTPOJIHHOM
MepomnpusiTusi MO0 O0ECHCUCHHIO  3KOJOIMYEecKoi | paboram, a TaKxke
0€30MacHOCTH TEXHOJOTHMH W TEXHHUYECKHX TPOEKTOB. | HHTEPAKTUBHOTO
Metoabl  3amuThl  atMocephl M THAPOCQEPHL. | TECTUPOBAHHS
CoBpeMEHHbIE TEHIEHLIUU YKOKOHTPOJIS.

YMmeTh I'pamoTHO BecTn OMOMHIWKAIMOHHBIC HaOmroneHus B | OTBeyaTh Ha  BONPOCH K
CBA3M C 3aJa4yaMd  JKOJOTWYECKOTO MOHHTOPWHTa M | JIAOOPaTOPHBIM paboTaM U
9KOJIOTMYECKOI0 30HHPOBAHMSI OCBaMBAEMBIX TeppuTOopui | HTEpakTUBHOIO
B CBSI3M C 3aJja4aMU 3€JIEHOTO CTPOUTENHbCTBA U CO3/IaHUS | TECTUPOBAHUS
YCTOMYUBBIX 3KOCUCTEM.

I'pamotHO OLICHUBATD BIISTHUE cBoeil
npodeccCHoHaNbHOM JESITETbHOCTH Ha BCE KOMIIOHEHTHI
(HoHOBBIX TEppUTOPHIA, ypOACHUCTEM M TUIAHUPOBOYHBIX
obpazoBaHuil.

IIpumensTs METO/IbI PpauMOHaIBLHOIO
MPUPOJONOIb30BAHUS  JUIsl  CO3JAHMsl  yCTOMYMBBIX
9KOCUCTEM.

PaccuuThiBaTh TEXHHMUYECKHE PEUIEHHS] MO YMEHBIICHHUIO
TEXHOI€HHOI'O BO3JCHCTBUS HA IPUPOJAHBIE KOMIIOHEHTHI.

Baanersn IIpakTuueckuMu HaBbIKAMH I10 OIpeaenaeHuto yposHe | HaBblkamu BU3YyaJIbHBIX

BO3ICUCTBHS aHTPOIOTEHHBIX (DAKTOPOB HA IKOCHUCTEMBI; METOJIOB SKOKOHTPOJIS,

MeTogaMu METOABI PAIlIOHATBHOTO TPUPOAONOIH30BAHUS
JUI  CO3JaHMA YCTOWYMBBIX OSKOCHCTEM Ha JTare
MPOEKTUPOBAHUS 3€JIEHOTO CTPOUTEICTBA.

3HAHUAMH 3aKOHOB TMPHUPOJBLI.
Ha KOTOPBIX OCHOBAaHbBI JTH

METO/IbI, Teopuei
DKO3aI[ATHBIX METOJ0B
CHMIKCHUS TEeXHOT€HHOM
Harpy3ku u co3aHus

YCTOI\/’I‘II/IBI)IX OKOCHCTEM.

0) Ilopsinok nmpoBeaeHust NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTECPHH

OICHUBAHMUA:

OLICHI/IBaCTCSI pa60Ta Ha naGopaTopHHx, B OTBCTaxX Ha TCOPECTHUYCCKUC BOIIPOCHI, B TOM YHUCJIC Y
AOCKH, BO BJIIAICHUN NPAKTHYCCKNMHN HAaBbIKaMHU BU3YAJIbHOI'O 9KOJIOTHYECKOI'0 KOHTPOJIA.

Kpurtepun onenkn 3auéra:

1. OueHka «3a4TE€HO» BBICTABIISIETCS CTYJAEHTY, KOTOPBII
- IPOYHO YCBOWJI NIPEAYCMOTPEHHBIN MPOrpaMMHBINA MaTepHall,

- IPaBUJILHO, ApTYMEHTUPOBAHO OTBETHII Ha BCE BOMPOCHI, C IPUBEACHUEM ITPUMEPOB;



- MOKa3an IIyOOKHE CHCTEeMATU3MPOBAaHHBIE 3HAHMS, BIAJEeT NPHUEMaMHU PACCYXIEHUS U
COIIOCTABJIIET MaTepual U3 Pa3HbIX HMCTOYHUKOB: TEOPHUIO CBA3BIBAET C IPAKTUKOH, IPYrMMH
TeMaMHM JaHHOTO Kypca, IPYTHX U3y4aeMbIX MpPeAMETOB.

- 6€3 omMOOK BBINOJIHIII IPAKTUYECKOE 3a/1aHHE.

2. OueHKa «HE 3a4TE€HO» BBICTABIISIETCS CTYIEHTY, KOTOPbIM HE MOJIY4MJI JOIYCK K claude
3a4yéra 1Mo OuieraM WIHM B Cllydae JOIyCKa K 3auéTy 1o OuieraM IpaBWJIBHO OTBETHJI Ha OAMH
BOIpOC OuiIeTa, a B OTBETaX Ha JiBa JPYrHX BoOIlpoca OuiieTa JOIYCTHII CYLIECTBEHHbIE OLIMOKH,
HE MOJXKET OTBETUTb Ha JONOJHUTEIbHBIE BOIIPOCHI MPENOJABATENs] U HE MMEET LIEJIOCTHOTO
npeacTaBieHus o auctuiiHe. CaMocTosATeNnbHas 3aMEHa CTYJEHTOM OJHOIo Bollpoca Ouiiera
JPYTUM paclieHUBAeTCsA KaK OTCYTCTBUE OTBETA MO BOIPOCY Omiiera.

BOITPOCHI K 3AUETY

Pa3nea 1. buocdepa. Yuenue B.M.Bepuanckoro o >xuBoM BemiectBe. KpyroBopot Bemiects B
ouocdepe. buomormveckne mpomecchl MaJbIX LUKIOB YIrIIEpoAa, a30Ta M CePbl: XEMOCHHTE3,
dotocunte3, rereporpodHas dukcanus COz, OpoxxeHue, IbiIxaHue (a’dpoOHOE U aHAIPOOHOE),
aMMoHHpUKaIMs, HUTpuQuKanus (aBrorpodHas u rerepoTpodHas), IeHUTpHUPHUKAINS, a30THUKCAITHS,
acCCUMWJIALIMSA HUTPATOB, Cyibpodukanus u aecyiabpoduranus, acCUMUISALMS CylIbpaToB —
BaXHEUIIIME MPOLECCH OMOJIOrMYECKOW OYMCTKU CTOYHBIX BOJ. [ '€0JIOTHYEcCKOe W THUIPOXMMUYECKOE
3Ha4YeHUE LMKJIOB yriiepoia, a3ora U cepsl . CucremaTnka »*uBoro mupa no Burrekepy. CtpoeHue
9YKapuOTHOMN U MPOKapUOTHOM KJIeTOK. Bupyc — HekneTouHast ¢popma xu3Hu. [IpogykTuBHast BUpycHas
uHOpeKusa. MeponpusaTus 0 CHUKEHHIO PUCKa BUPYCHOI'O 3apaKeHUsl M PACIpPOCTPAHEHUS] BUPYCHBIX
UHPEKIUA.

buoreoneHno3, ero opranuzanus U rpaHuibl. DKoJoruueckue (pakTopbl. 3aKOH OTHOCHTEIBHOTO
NeHCcTBUS 3KOPAKTOPOB. 3aKOH OMOJOTMYECKOTO ONTUMYMA, €r0 3Hau€HUE JUIs COBEPILIEHCTBOBAHUS
NPUHIUIOB 3KoJoruyeckoro HopmupoBanusi. Koncopuus no Masunry. Tumbl cBsizeil KOHCOPTOB ¢
SAIpOM KOHCOPLUMH. B3aMMOOTHOLIEHUS PAacTeHUM C KUBOTHBIMHA. B3aMMOOTHOLIEHHS DPACTEHH B
¢utoneHozax. CyTouHasi, Ce30HHAs W pa3HOTOJUYHAS HM3MEHUYUBOCTh (uroneHo3oB. Cykieccus:
NIEpPBUYHAS U BTOPHYHAS.

Pazneall. 3enéHoe CcTpPOMTEILCTBO —  CO3IaHHE YCTOMYHBBIX JKOCHUCTEM.
O3nopoBuTeIbHASA POJIb 3€1EHBIX PACTCHHH.
Cozflanue yCTOWYMBBIX IKOCUCTEM:

v BrusiHHE W3BECTKOBOTO TMPOMBIIIIEHHOTO a3p030Jii HAa BEYHO3ENEHBIE KOMITOHEHTHI
TOPOJACKUX (PUTOIIEHO30B;
Bimsiane nuokcuia a3ora BBIXJIONIOB aBTOTPAHCIIOPTA Ha 3€JEHBIE pACTEHUS
BnusiHue nuokcnia cepsl Ha 3€J1E€HbIE PACTCHUS;
3alMTHBIE MEXAHU3MBbI PACTEHUH OT JEHCTBHSI arpECCUBHBIX Ia30B;
3aluTHBIE MEXAaHU3MBI OT JEHCTBUS POMBILUIEHHOTO IIEJI0YHOTO a3pO30JIs;
Y CTONYMBOCTD K PEKPEALMOHHON HAarpy3Ke;
OzeneHeHne  TOpoAOB C UYEPHOW METAUIYprUed M TPOU3BOJICTBOM CTPOUTENIBHBIX
MaTepuasos;

ANANANANA N

O310p0oBHUTEIIBHAS POIb PACTCHHUIM:
Brinenenue pacTeHUAMU KUCIOPOAA U MOTJIOMIEHUE YIIIEKUCIOT0 U APYTUX arpeCCUBHBIX
ra3osB;
[ITymo3anuTHBIE CBOMCTBA PACTEHUM;
CHikeHMe 3anbUIEHHOCTH BO3/lyXa C YYaCTUEM PACTEHUN;
Kimmmatoo6pasyroniast posib pacTeHHUI;
BbakTepuiiuaabie CBOWCTBA pacTeHU, PUTOHIIUIBL;
OcTeTUYECKUE CBOMCTBA JIECOMOCAIOK.

<
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Pasnea 111. Armocdepa. Xumuueckuii coctaB. MctouHuku 3arpsi3HeHusi. O30HOBBIN 3KpaH,
UCTOpUA ero (GOpMHUPOBAHUS M IUIAHETapHas poJib. Mojenn MapHUKOBOTO P QeKTa MPU3EMHBIX CIIOEB
aTMoc(epbl, HEraTUBHBIE IOCIEACTBUS NapHUKOBOro 3¢ddekra. Xumus oOpa3oBaHMs aTMOC(HEPHOro
a’po30J1s ¢ yyactueM paaukanos u apyrux dactuil (SO2, NO2, H20, O, CO, NH3, HNO3, H2SO4, OH").
ATMOchepHbIe 0caki — Ipolece camooduieHust atMocdeprl. OcobeHHOCTH aTMoc(hepbl TOPOAOB C
4EPHOU METAJUIypTHe M INPOU3BOJICTBOM CTPOMTEIBHBIX MaTepHalioB. lcnosb3oBaHue Xxapaxkrepa
IIPOCTPAHCTBEHHON [MHAMMKHU II0Ka3aTeJled XWMUYECKUX CBOMCTB CHera B CBS3M C 3aJadaMu
9KOJIOTUYECKOI0 30HUPOBAHUS OCBAMBAEMOM TEPPUTOPHUH U 3€JIEHOTO CTPOUTEIIBLCTBA T'OPOJOB C YEPHOI
MeTaJulypruei (Ha nmpumepe NpoCcTpaHCTBEHHON M nuHamMuku pH cHera r.Marauroropcka). Xapakrep
M€)I(FOI[OBOI71 JUHAMUKHN XUMHYCCKHUX CBOMCTB CHETa Kak HHIUKATOP OLCHKHU PA3BUTHA DKOJIOTHUECKOM
CUTyallud B IPOMBILUICHHBIX ropojax. PakTopbl NPOCTPAaHCTBEHHOM, CE30HHOM M MEXIOZ0BOH
JUHaAMHUKH noka3zaTeJiei KHCIOTHO-OCHOBHOI'O COCTOSHHS CHEra MMPOMBIIIJICHHBIX TOPOJI0B (Ha nmpumepe
r.MarauToropcka).

Paznean 1V. I'mapocdepa. BeTtBu kpyroBopoTa BOfbl, UX IJIaHETapHAs poiib. MeTeopHbIe BOJIBI,
ux renesuc. Ilpomeccel GOpMUPOBAHNS XUMHUECKOTO COCTaBa METEOPHBIX BOJA. XMMHUYECKHE CBOIMCTBA
MPUPOAHBIX BOA: 0o0mas MuHepanusanus, pH, OKMCINTENbHO-BOCCTAHOBUTENBHBIN MOTEHIMAN, (HOPMBI
KECTKOCTM M METOJABI  CHW)KGHHS  KECTKOCTH, (OPMBI  arpecCHBHOCTH  (YIJIEKHCIOTHAs,
BhIIIIETIaUMBaIOIast, OOIIEKUCIIOTHAS, MarHe3uaibHasl, cyibdarHas). ICTOUHUKH 3arpsi3HEHUS.

Paznen V. IlouBa — xomMmoHeHT Omocgepsnl. [lnanerapHas posib MOYBBI M pOJIb IOYBHI B
6uoreonenose. Konnenuus B.B./lokyuaeBa o ¢akropax mouBooOpaszoBanus. [Ipoduns moazonucroii
noyBsl. Teopus Moa3071000pa30BaTEIBHOTO MPOIECCA.

Xumus no4B. [lornorurenshas cnocooHocts mous no K.K.I'expoitiry. OTnnyne noHo-0OMEHHBIX
nporueccoB oT npouecca copouuu. [Tpuponnsie HOHUTBHL. @OPMBI TOUBEHHOM KUCIOTHOCTHU: aKTyallbHas,
oOMeHHas ¥ TUAPOTUTHYECKAS.

Buonorus nous. IlouBeHHbIe rpUOBI, X 3KOJOTUUYECKHE TPYIIIBI U 3KO(AKTOPHI, ONPEAEIAIONINE
ux pa3ButHe. [TouBeHHbIE BOJOPOCIH, UX HKOJOTHYECKUE TPYIIBI U 3KO(AKTOPHI, ONpeAesIomue ux
pa3BuTHE. YdyacTMe NOYBEHHBIX BOJOPOCIEH B MeToJax OMOJIOTMYECKOM OYMCTKU CTOYHBIX BOJI.
JlumaliHukn W JIUXEHOWHJAWKaMs 3arps3HeHust artmochepsl. I[louBeHHbie kuBOTHBIE. X
Kkjaccuukanus, Tpopudeckue rpynnsl. IIpocreiimine, yepBu, WieHHCTOHOTHE, MiekonurTawommue. MUx
HKOJIOTHYECKUE (PYHKIUHU. YdYacTHe NPOCTEHIIMX M 4epBell (HemMaToJ M KOJOBPAaTOK) B Ipolieccax
OMOJIOrMYECKON OUYUCTKU CTOYHBIX BOJI.

Pa3nesa V1. MoHUTOPHHT cpeAbl 00MTAHMSA.

ATmocdepHblii MOHUTOpHHT. Ero menb W 3agayu, OPUHIUIBI OpraHU3allii, KaTeropuy MOCTOB
(craunMoHapHBIM, mNepeABKHON moadakenbHbl, MapmpyTHbiil). IlepensuxHble nmadoparopuu
skosorudeckoro koHTpois (IIVI9K). Kareropuu I[IJIDK. Kputepun BeiOopa METO0B U 000pYL0BaHHUS
[TIJIOK. IIporpamMmsl 3KOJIOTHYECKOT0 MOHUTOPHUHTA, OCYIIECTBIsIeMbIe ¢ momomtpo [TIJIOK.

[Iporpammbl  aTMOC(EpPHOT0 M THAPOXHMMHUYECKOIO MOHUTOPHUHIA (HAa MpUMEpPE HCCIIEA0BaHUS
KHCIIOTHO-OCHOBHOT'O COCTOSIHUSI CHETra I.MarHuToropcka).

[TouyBeHHO-XUMHUYECKUH MOHUTOPUHI TPOMBIIUICHHBIX TEPPUTOPHM (HA MpHUMEpe OLEHKH
peakiuyu XBOWHOTO OMaja BEYHO3EIEHBIX IOpPOJ JEpPEBbEB B IpEesax 30HbI PacHpOCTPaHEHUS
IIPOMBIIIJIEHHOTO HIEIOYHOTO a3pO30JIsl.

Busyanu3zanus — coBpeMeHHbIe TeHACHIIMM Pa3BUTHS dKOJOTMYECKOro KOHTpois. Poinb MeTonoB
BU3YaJIbHOW OWOMHIMKAIIMK 3arpsi3HEHUs aTMoc(epbl C MOMOIIBIO BBICIIMX PACTEHHH B CHUCTEMeE
KOMIUIEKCHOTO MOHMTOPHUHTA MPOMBIIIJIEHHBIX TOPOJOB W PEruoHoB. JlocTOMHCTBa METOJOB
BU3YaJIbHOW OMOMHIMKAIIMH 3arpA3HEHUSI aTMOC(EPHI C TOMOIIBIO BBICIINX PACTEHHH.

Paznen V11. Konnenuus IIK.

[Ipenenbro nomyctumast konmeHTpamus (I1/IK) BemecTB-HOpMaTHB KadecTBa OKpyKaromiei
cpenbl. ITJIK 3arpssssomux aTMocgepy BEIIECTB: MaKCHMAaJbHO pa3oBas M cpeaHecyToyHas. Mx
MIPUHLUITE] HOPMUPOBAHUSI.



[TJK 3arpssHsaiommx noBepxHOCTHhIE BoAbl cymu BemectB: I[IJIK ruruenmueckas, I1JIK

pridoxo3saiictBenHas U [1/IK 6uoreoxummuueckas. x npuniunsl HopmupoBanus. Konuenuusa Ilatuna:
MaKCHMAaJIbHO HEJCHCTBYIOIME, IOPOrOBLIE U TOKCUYHbBIE KOHIICHTPALIMY BPEAHBIX BEILECTB B BOJE.

Henocratkn  konuenuuu — ITJAK.  CoBepuieHCTBOBaHME ~ NPUHIUIIOB  3KOJOTMYECKOTO

HOPMUPOBAHHUS: IIPEIEIBHO IOIYCTUMAs 3KOJOTMYECKask Harpy3Ka — aJbTEPHATUBHBIN YKOJIOTHYECKUI
HOPMAaTHUB KaueCTBa OKPYKAIOLIEH Cpellbl C Y4ETOM PUHILIMIIOB PAlMOHAIBHOIO IIPUPOJOIIOIB30BaHU.

8 YueOHO-MeTOoIHYEeCKOE U HH(POPMAIHOHHOE 00ecTieYeHe T CIHIIHHbI

a) OcHoBHas1 IUTEpaTYypAa:
1. Oxkomnorus: Yueonuk / [ToramoB A.[l. - 2-e u3z., ucnp. u non. - M.: HUL] MTHDPA-
M, 2016. - 528 c.: 60x90 1/16. - (Bsicmiee obpa3zoBanue: bakamaBpuar) (Ilepernér) ISBN 978-5-
16-010409-6 - Pesxum moctyna: http://znanium.com/catalog/product/487374
2. Okonorus / Banosa (Konsuosa) B. /1., 3BepeB O.M., - 4-¢ uzj., mepepad. u JoM. -
Mockga :JlamkoB u K, 2018. - 376 c.: ISBN 978-5-394-03044-4 - Tekcr : snexTponHsii. - URL:
http://znanium.com/catalog/product/415292

0) lonoiHuTeIbHAS JINTEPATypa:

1. Okonorus: yuedbnoe nocooue/JI.JI.Hukudopos - M.: HUL UHDPA-M, 2015. - 204 c.:
60x90 1/16. - (Beicmiee obOpasoBanue: bakamaBpuar) (Ileperuér) ISBN 978-5-16-010377-8 -
Pexum noctyna: http://znanium.com/catalog/product/486270
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u3., nepepad. u gomn. — M. : UHOPA-M, 2018. — 615 c. — (Briciiee oOpa3zoBanue: bakamaBpuar).
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http://znanium.com/catalog/product/566393
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397 c¢. : [2] ¢ uB. wmin. — (Beiciee oOpasoBanue: bakanmaBpumar). —
www.dx.doi.org/10.12737/16540. - Pexxum moctyna: http://znanium.com/catalog/product/774283

5. DOxomorus : yueonuk / A.Jl. [loranos. — 2-e uzn., ucnp. u gom.— Mocksa : UTHOPA-M,
2017. — 528 c. — (Boicuiee oOpa3zoBanme: bakanaBpumar). - Tekct : anekrponHbli. - URL:
http://znanium.com/catalog/product/872295

6. Oxomnorusi: YueObHuk s OakamaBpoB / Bamoa B./I., 3Bepes O.M., - 3-e u3n.,
nepepad. u gomn. - Mocksa :JlamkoB u K, 2017. - 376 c. ISBN 978-5-394-02674-4 - Texkcr :
anexTpoHHsbIi. - URL: http://znanium.com/catalog/product/936129

7. Oxonorus: YuebHoe nmocodue / Jepsoun B.A., ®apadonrora E.I1., - 2-e u3s., crep. -
M.:®nunta, M3a-Bo Ypan. yu-ta, 2017. - 136 c. ISBN 978-5-9765-3089-8 - Pexum nmocryna:
http://znanium.com/catalog/product/946678

8. Ilymarosa, JI. Oxonorus: monorpadus / JI. Ilynatosa, /I. Pazmyxamenos ; moa. pen.
1. MypatoBa. - I'epmanus : LAP LAMBERT Acad. Publ., 2018. - 312 c. - ISBN 978-613-7-
33965-7. - Tekcr : anekrponHsiid. - URL: https://new.znanium.com/catalog/product/1071110

9. Maiiopos, . C. Dkosorust : pernoHAIBHBIA acniekT : MmoHorpadus / M. C. Maiiopos,
C. 1O. TI'onukos. - I'epmanus : LAP LAMBERT Acad. Publ., 2017. - 292 ¢. - ISBN 978-620-2-
09640-9. - Tekcr : anextponHbiid. - URL: https://new.znanium.com/catalog/product/1071164

10. Oxonorust TexHochepsr: nmpaktukym / C.A. MexaseneBa, C.C. Tumodeena. - M.:
®opym: HUILL UTHOPA-M, 2014. - 200 c.: 60x90 1/16. - (Breiciiee oOpa3zoBanme). (0010kKKa)
ISBN 978-5-91134-848-9 - Pexxum nocryma: http://znanium.com/catalog/product/446534

11. Dxonorusi. YdyeOHas nmosieBas mpaktuka: Ydyeonoe nmocoodue / Kynem B.®., Mappuies
B.B. - M.:HUI] UH®PA-M, Hos. 3nanue, 2015. - 332 c.: 60x90 1/16. - (Briciee obpa3zoBanue:
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bakanaBpuar) ISBN 978-5-16-010292-4 - Pexum JOCTYTIA:
http://znanium.com/catalog/product/483086

12. ScoseeB, M.I". Dxosorusi ypOaHU3HPOBAHHBIX TEPpPUTOpUi : y4deb. mocodue / M.I.
Scosees, H.JI. Ctpexa, .A. [laupikaiinuk ; nox pen. M.I'. flcoBeeBa. — Munck: HoBoe 3nanue ;
Mocksa : UTH®PA-M, 2015. — 293 ¢. — (Bricmiee oO6pa3oBanue: bakamaspuar). - ISBN 978-985-
475-708-7 (Hosoe 3muanwme); ISBN 978-5-16-010302-0 (MH®PA-M, print); ISBN 978-5-16-
102242-9 (MHOPA-M, online). - Tekcr : AJICKTPOHHBIN. - URL:
http://znanium.com/catalog/product/483202

B) MeToauyecKue yKa3aHusi:

1. Kopo6oa H.JI. Onenka mnokazareneil KHCIOTHO-OCHOBHOTO COCTOSIHMSI IIOYB H
MIPUPOIHBIX BOJ] C TIOMOIIBIO HOHOMETpUH [TeKcT]: MeToa. yka3zaHus K 1abopaTopHOU paboTe ams
ctynentoB crenuanbHocTH 280101 Bcex dopm obyuenus / H.JI. Kopo6oma; MI'TY, [kad.
[12ubX]]]. — Marautoropck, 2009. — 22 c.

2. Kopo6osa H.JI. BusyanpHas OuowHAuKanus 3arpsisHeHUs: arMmocdepbl ypOocuctem
IIEIOYHBIM a3pP030JIeM M JIUOKCHUAOM a30Ta C IOMOIIBI0 BBICIIMX PACTCHHH B TOJCBBIX H
KaMepalbHbIX ycIoBUsX [TeKkcT]: MeToa. yka3zaHus K JlabopaTOpHOW paboTe Al CTYIACHTOB BCEX
HanpaBieHnid Bcex ¢opm oOyuenms / HJL Kopoboma; MITY, [kadp. IIDubX/]. -
MarunuTtoropck, 2016, c.10.

3. Kopo6osa H.JI. BusyanpHasi olleHKa peakiMu CHEra W XBOWHOTO OIajga B CBSI3U C
3amayamMu 3eJ€HOro cTpouTenscTBa [Tekcr]|: merod. ykasaHusi Kk jabopatopHoi pabore Uit
CTY/ICHTOB BceX HarpaBiieHuid Bcex (popm oOyuenus / H.JI. Kopobosa; MI'TV, [kad. [IOubX/].
— Marunuroropck, 2017, c.9.

r) Ilporpammuoe odecnieuenne 1 UHTEepHeT-pecypchl:
IlepeyeHb NPOrpaMMHOro odecrneYeHnst

HaunmenoBanue 110 Ne norosopa Cpox nencTBUSI TUTICH3UN
MS Wiindows 7 J1-1227 o1 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager CcBOOOIHO pacIpoCTpaHsIeMOe 6eccpouHo
110
7Zip CBo06oHO pacnipoctpansemoe | beccpouno

NHuTepHeT-pecypcesbl

DnexkTpoHHas 06a3a nepuouvecKux u3aHuii East

View Information Services, OO0 «IBHUC» hitps:/dlib.eastview.com/

HarronanbHast HHGOPMAIIMOHHO-aHATUTHYECKAsT
cucreMa — Poccuiickuil HHIEKC HAyYHOTO URL.: https://elibrary.ru/project risc.asp
mutuposanus (PMHII)

[Touckosas cuctema Axkagemus Google (Google

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

Nudopmannonnas cucrema - Equaoe okHO qocTyma

URL.: http://window.edu.ru/
K MHGOPMAIMOHHBIM pecypcam

denepanbHOE TOCYIapPCTBEHHOE OIOIKETHOE
yupexaenne «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/
MPOMBIIUIEHHOH COOCTBEHHOCTI

Poccuiickas ['ocynapctBenHas OubauoTexa.

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

OnekTpoHHBIE pecypcebl ondauoreku MI'TY um. ..

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



http://znanium.com/catalog/product/483086
http://znanium.com/catalog/product/483202
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

denepanbHbIi 00pa30BaTENbHBIN TOPTAT —
OxonomMuka. Conuosiorust. MeHe [)KMEHT

http://ecsocman.hse.ru/

yHI/IBepCI/ITeTCKaH I/IH(l)OpMaL[I/IOHHaH CHCTEMA

POCCHUA

https://uisrussia.msu.ru

MexayHapoiHas HayKoMeTpuuecKas peepaTHBHAs

U [IOJIHOTEKCTOBas 0as3a JaHHLIX HayuHbIX M3nanuii  |http://webofscience.com

«Web of science»

MesxnyHaponHas peepaTuBHas U IOJTHOTEKCTOBAs

cripaBoyYHast 0a3a JaHHBIX HAYYHBIX M3JIAHUN http://scopus.com

«Scopusy»

MesxnyHapoaHas 6a3a OJTHOTEKCTOBBIX KypHAJIOB

Springer Journals

http://link.springer.com/

MexyHapo iHast KOJUIEKIIUS HaAyYHBIX TIPOTOKOJIOB
110 Pa3JIMYHBIM OTpaciisaM 3HaHuii Springer Protocols

http://www.springerprotocols.com/

9 MaTepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCHUIIIMHBI
MaTepI/IaJII)HO-TeXHI/I‘-IeCKoe O6€CH€‘I€HI/I€ JUCHUITIJIMHBI BKJIFOYACT:

Tun u nHa3zpanue AyIUTOpUHA

OCHaH_IeHI/Ie AyJUTOpUN

VY4eOHble ayaAUuTOpUU JUIs
NIPOBECHNUS 3aHATUI JEKIIMOHHOTO
T

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IIEpeaaYd U
IpeJCTaBICHNUs HHPOPMALIUU

Y4eOHble ayAUTOpUU IS
MIPOBEICHUS JIAOOPATOPHBIX padoT,
TPYMIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJIS
Y IPOMEXKYTOUHOM aTTeCTalluu

MynpTuMeauiiHbIE CPEACTBA XPAHEHUS, IEPEJAUYd U
[IpeiCTaBICHUs] UHPOPMAaLUH.

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.
1. ITeiteBast kamepa
2. I'azoananu3zatop ['X-1
3. 3 ¢otoanmbboma (popMbl Aerpagaliiu BEYHO3EIEHBIX
XBOMHBIX JIECONOCAJOK I. MarHuroropcka, r. Yo¢ul, T.
Yensbuncka); ®otoans60M (ropHas CTeMb);
4.T'epOapwuii (o6pasis BEUHO3EJIEHBIX XBOMHBIX
JIeCONOoCcaloK,  JErpajupoOBaHHBIX  MOJ  JeHCTBHEM
aTMoc(epHBbIX IpuMeceil);
Nonomep N-150M
5.YHuBepcaiabHasi HHAMKAaTOpHAs Oymara
JluctumpoBaHHas BoJa
6.AnTexkapckue Bechl (TOYHOCTH: YETBEPTHIM 3HAK IOCIE
3arsIToi ), pa3HOBECHI;
7.006pa31ipl XBOWHOTO omnaja (POHOBBIX TEPPUTOPHIA.
8. KapTbl 3x0510rn4eckoro 30HMpoBaHus I.Marauroropcka
9.7. pH-metp 150M
10. DnexTpoHHBIE BEpCHH BOIIPOCOB K 3a4€Ty, TaOOPATOPHBIM
pa60TaM, TCCTOB, JIMTCPATYPHBIX HCTOYHUKOB.

ITomemenus aias
CaMOCTOSITENTbHOM pabOThI

[epconanbubie KOMbIOTEPHI ¢ TakeTroMm MS Office,
BBIX0JIOM B VIHTEpPHET U C JOCTYIIOM B 3JIEKTPOHHYIO

o0yyaromuxcs H(pOPMAIMOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCUTETA
[Tomenienue 1 XxpaHeHUs U kadsl Ans xpaHeHUs! y4eOHO-METOANYECKOM
NpOpUIAKTUIECKOTO JOKYMEHTAIIH, yueOHOro 000py10BaHuUs

o0Ocmy>)kuBaHUs y4eOHOTO
o0opynoBaHus

WHCTpyMEHTBI s PEMOHTA J1ab0paTOPHOTO
o0opynoBaHus
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