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1 | Pazgmen 3 Koppextuposka PIIJ] B cootBercTBHH ¢ | 25.10.2018 1.
Komnerennuu makeToM (Pacnopskenue Nel0-39/75 ot | mpoTokost Ne3
obyuaroerocs, 21.09.2018 «O popmupoBanuu u
(hopmupyemble B aKTyanu3anuu o6pa3oBaTebHbIX
pe3yibTare IIpOrpaMMm» )

OCBOCHHUS
JTUCIIUTUTAHBI
(Moaynst) U
TUIaHHPYEMBIE
pe3yiabTaThl ol
o0yueHus

Pasnen 4
Ctpykrypa n
coJepKaHue
JUACIIATUTAHBI
(momynst)

Paznen 7 OcHoBHBIE
cpezcTBa JUIs
IPOBEIICHUS
IIPOMEKY TOYHOM
aTTeCcTaluy

2 | Pazmen 8 YueGHo- | B coorBercTBHE ¢ TpeGoBanusamu ®I'OC | 30.09.2019r.
METOANYECKOE U OOHOBIIEH U JIONOJHEH NIepeYeHb npotokoa Ne2
HH(POPMALMOHHOE | IPOrPAMMHOI0 0OeCTIeUeH s -
obecneuenue
JUCLUTUIAHBL
Paznmen 9 AxrtyanusupoBaHa uHbopMaIus B 30.09.2019r.
MarepuansHo- COOTBETCTBHH C YI€OHBIM INIAHOM poToKOoIT Ne2
TEXHUYECKOE Hanpasienus u pazaeiaom OI'OC BO
obecriedeHUE «TpebGoBaHuUs K MaTepUaTbHO- <
JUCITATIIIMHEI TEXHUYECKOMY U y4eOHO- i

METOJMYECKOMY 00ecedeH IO
IIPOrpaMMBbI»

3 | Pazmen 8 Yuebuo- | Axryamusanus yuyebno-metoaudeckoro u | 01.09.2020r.
METOMYECKOE U uH(GOpPMAHOHHOTO obecnedeHus npotokon Nel
UH(pOPMaITHOHHOE
obecrnieueHue —

JUCHHUIIITUHBI




1 He.]'ll/l OCBOCHMHA TUCHUIIJIMHBI

LenstMu OCBOEHUS TUCIMILIMHBI «DKOJIOTUS» SBISICTCS (DOPMHUPOBAHUE HOBOTO MHPOBO33PCHUS,
AKOJIOTHYECKOW ATHKH, KaK 005A3aTENhHOTO YCIOBHS YCTOHYMBOTO PAa3BUTHS, MOJyYCHHUE HEOOXOIMMBIX
0a30BBIX TOHATHHA IS CO3MAaHWS IIPEACTaBIICHUA O Onocdepe, MecTe B HEHM dUelIOBEeKa, O IpoOiieMax,
CBSI3aHHBIX C B3aUMOJCHCTBHEM OOIIECTBA W TMPHPOJBI, a TAKKE BOCHHWTAHHE Y CTYJICHTOB YMCHUS
OIICHUBATh PE3YJIbTAThl YCJIOBCUSCKOM ACSITECIHLHOCTH C MO3UIMH COXPAHCHUS MPUPOIHON U KYJIbTYPHOM
Cpelbl, CITIOCOOHOCTH HAIIPABIIATH CBOIO MPO(EeCCHOHATBHYIO IEATENFHOCT Ha COXpaHeHne onocheps! Kak
Cpembl 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 u3ydeHus muctumuinH «Dmsukay, «Xumus», «Marematnkay, «buomorusy, «l'eorpadusn»,
«[Ipuponosenenue», «Mubopmaruka.

3HaHus (YMEHMS, HABBIKH ), [IOJIy4YCHHbIC IPY U3YYEHUHN JAaHHOW AUCLUILINHBL, OyayT HEOOXOIMMBI
JUTSl 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 KOMIIETEHIUIMHU:

CTpyKTypHBIH
DJIEMEHT YPpOBEHb OCBOCHHSI KOMIIETEHIIMA
KOMITIETEHIINN

OIIK-5: cnmoco0HOCTBI0 NMPUMEHATH B NPAKTHYECKON AesITeIbHOCTH NPHHOMIBLI PalOHAJIBLHOIO
HCI0/1b30BAHMS MPUPOIHBIX PECYPCOB U 3aLIMThI OKPY KaloLIeil cpebl

3HaTh OCHOBOIIOJIATAIONINE 3aKOHBI TMPHUPOJbI: MPUHIUIBI OpPraHU3allMd 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 CO3aHHS
SKOJIOTHYECKH O€30IMaCHBIX TEXHOJIOTHI.

CoBpeMeHHBIE TTPOTPaMMBbI U MPOEKTHI 3KOJIOTHYECKOTO MOHUTOPHHTA CPEIBI
oOHnTaHus.

Vmerh I'paMoTHO BecTH OMOMHANKAIIMOHHBIC HAOIIOICHHUS B CBSI3H C 3a/la4aMHu
AKOJIOTMYECKOr0 MOHUTOPHUHTA U TPAMOTHO OIICHUBATh MOCIEACTBUS CBOCH
po(heCCUOHANBHOM IEATEIIEHOCTH.

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

Brnanetsb IpakTHYeCKUMHU HABBIKAMH T10 OTIPEICIICHUIO YPOBHEH BO3ICHCTBIS
AHTPOIIOI'CHHBIX q)aKTOpOB Ha 3KOCUCTEMBI,
MeTomaMu METOBI PAIlMOHAIBHOTO MTPUPOIOIOIE30BAHMS IS CO3MaHUS
YCTOWYHMBBIX IKOCUCTEM Ha 3Tare MPOSKTHPOBAHUS 3eTEHOTO CTPOUTEIHCTRA.
CriocobamMi MUHUMHU3AIHK HEOIAronpUsATHOTO BO3ICHCTBHS HA OKPYKAIOIIYFO
NPUPOHYIO CPEJy ¥ 3I0POBbE YEIOBEKa

OK-8: roTOBHOCTBI0 10J1b30BATHCS OCHOBHBIMHU METOAAMM 3AILMThHI IPON3BOACTBEHHOI'0 IIEPCOHAJIA
W HACeJIeHHSsI OT BO3MOKHBIX MOCJIeICTBHI aBapHii, KATACTPO(, CTUXHIHBIX OeJACTBHIA.

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

Vmers rpaMOTHO BCCTH 6I/IOI/IHI[I/IKaI_II/IOHHI>I€ Ha6J'IIO)1€HI/I$I B CBiA3M C 3aJgadyaMu




CTpyKTypHBIH
JNIEMEHT

KOMIICTCHIINH

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 yCTOfIqHBLIX

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

IIpakTHueCcKUMHU HaBBIKaMU 110 OTIPENIEICHHUIO YPOBHEHN BO3IEHCTBUS
AQHTPOIIOTEHHBIX (PAKTOPOB HA SKOCHCTEMBI;

MeTtogamMu METO/TIbl paliMOHAIEHOTO IPUPOIOTIONB30BaHUS U1 CO3/aHUS
YCTOMYMBBIX 9KOCHCTEM Ha dTare MPOeKTHPOBaHUS 3€IEHOTO CTPOUTENHCTBA.

4 CTpyKTypa U co/iepKaHHue QU CUUILIHHBI

OO61as TpyA0eMKOCTh IUCHUIUIMHBI cocTaBisieT 3 enunulibl; 108 vaca:

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

-BHeayuTopHas pabora — 0,95 yaca;

- camocTosTeabHas padbora — 73,1 yaca;

- 3a4€T.
AynuTtopHast
KOHTaKTHAast =
pabora = g o
(B aKan, z % opMa TeKyIIeTo .
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Pasznen 1: Heab u 3agauu 3xojiorun. buocdepa u OK-8,
yeaoBek. CTpykTypa 0uocdepsl. OIIK-5
buochepa. VYuenne B.M.Bepnamckoro o xuBom|2| 3 | 2/21 | 12 |U3ydeHue TectupoBanue,
BemecTBe. KpyroBopor BemectB B Ouocdepe. OCHOBHOI BBITIOJTHEHHE U
Buonoruueckue npoueccsl ManbIx HUKIOB YIIIEpoa, yueOHOi caaya TeOpHH
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
JeHUTpUbUKaIUs, a30TQUKCALUSA, ACCUMUIISIIIHS r.Maruuroropckac
HUTpAToB, cyinbhodukanus u necyinbhodukaius, IIOMOIIBIO
accuMuisILus  cynbgaroB. WX TUApOXMMHYECKOe CEJIEKTUBHOM
3Hagenue. CucremMaTnka JKMBOTO  MHpa 110 WOHOMETpUN”’
Burtrekepy. CrpocHue 3YKapUOTHOM u
POKapUOTHOU KIeTOK. Bupyc —Heknetounas dhopma
xu3HH. [IpoaykTuBHast HHPEKIHS.
Hroro o pazaeny 21 3 |22 | 12




Pa3zgenll Dko3amuTHAS TEXHHMKA H TE€XHOJOTHH.
OcHoBBI 3K0NIPaBa U NPo¢.0TBETCTBEHHOCTh

OK-8§,
OIIK-5

MexaHu3MBl pacceMBaHHsA BpPEOHBIX IpUMeced B 2 |Usyuenue CemMuHap 1o
atMocdepe. MeTeoycinoBus, CIOCOOCTBYIOLINE | OCHOBHOI peIIeHHIo 3a1a4
OPEISITCTBYIOIINE  PAaCCEMBAHHMIO  aTMOC(EpPHBIX yueOHOi 1 KOHTPOJIbHAS
npumecedi.  Pomp  TemmeparypHOil = MHBepcuu JUTEpaTyphl pabora
IOPU3EMHBIX CIIOEB arMoc(epbl B PACCECHMBAHUH U KOHCIIEKTa

aTMOC(EepHBIX IPOMBIIUICHHBIX BBIOpOCOB. Pacuér JeKIUH

NpeAeNbHO JOMyCTUMBIX BBIOPOCOB MPOMBIIIIIEHHBIX

OPEANPUITUN U paclpefesieHue 3THX BBIOPOCOB IO

ocH (¢akesa ¢ IMOCTpOeHNEM TpaduKa.

CHmxeHwne HETaTUBHOT'O BO3JICHCTBUSA 6 |U3yuenue YCTHBIE OTBETHI Y
MIPOMBIIUIEHHOCTH  Ha  OKPYXKAaIOUIyl0  Cpeay OCHOBHOM JIOCKH B paMKax
(atmocepy). yaeOHOU paszaena Teopun
OurcTka TPOMBIIUIEHHBIX BBIOPOCOB B aTtMmochepy JTUTEPaTyPHI nmabopaTopHOM
OT Ta30B M WBUIM: MbIJIEOCAAUTEIbHBIE KaMephl; U KOHCTIEKTa paboTsl o
SKpaHHBII MHEPLUOHHBIN IIBLICYJIOBUTED; JIEKIUH HCCIIEIOBAHUIO
JKAITIO3UHHBIN anmapar; COBpEMEHHbIE HHEPLIUOHHBIE 3albIIEHHOCTH
MIBIJICYJIOBUTEIH; IIUKJIOHBI; BHUXPEBbIE BO3/[yXa BECOBBIM
MIBIJICYJIOBUTEIH; (GUIBTPEI (abcomoTHBIE, METOJIOM
TYMaHOYJIOBUTEIM; TKAHEBbIC PYKAaBHBIC; 3€PHUCTHIC

HAacaJO4YHbIC U IIOPUCTHIE); MOKPBIE MBUICYIOBUTEIH

(ckpy0Oepbl): TOJbIe, IICHTPOOSIKHBIC, TapeIbiaThie,

HacaJoyHble, C IMOABW)KHOM IIApOBOM HACAaIKOU,

ckpy06ep [oiuma, portokmorn tuma N, mHUKIOH ¢

BOJSTHOM MJIEHKOM, 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.

CHuxenue HEraTUBHOI'O BO3JICHCTBUS 10 |Uzyuenwue YCTHBIE OTBETHI Y
MPOMBIIUIEHHOCTH  HAa  OKPYXKAaIOUIyl0  Cpeay yueOHO JIOCKH B paMKax
(TIOBEpXHOCTHBIE BOJBI CYILN). JUTEPaTypsl |paszena TEOPHH
DU3NKO-XUMHYECKHE METOIbl OYUCTKH CTOYHBIX 1 KOHCIIEKTa |1a00paTopHOI
BOJI: KOAryJlupoBaHue (KOaryJssHTBl U (DIOKYJISTHTHI) JIeKUIUH paboTHI MO OLIEHKE
U DIIEKTpOKoarynupoBanue; Quoranus (HamopHas, XUMHUYECKUX

BaKyyMHasi) W TIyOHHHO-aJre3WOHHAs Cemaparus;
copO1I¥st; PBAIIOpaIys; SKCTparupoBaHue.
XUMHUYECKUE METOAbI OYUCTKU CTOYHBIX BO:
OKHCITUTENBbHBIC METO/Ibl U HEHTPATU3AIHsI KUCIOT U
OCHOBaHMII.

Mexanngeckue METOABbI OYHCTKH CTOYHBIX BOJI:
3akoH CTOKCa, TOPH3OHTAIBHEIC, BEPTUKAIbHBIC H
paauanbHble OTCTOWHHUKH, MEXaHHUECKHE PEHIETKH,
THIPOLMKIIOHBI.

MeTtopl 00€33apaKUBaHUS BOJIBI: XJIOPOM, (hTOpOM,
HOJIOM, O30HOM, YIBTPa3BYKOM, YIbTPadUOICTOM,
HoHamMu cepebpa, TepMUYecKoe o00e33apaKUBaHUE.
JocTouncrsa 17§ HEJIOCTATKH, 00J1acTh
pacupoCTpaHCHHS.

bronoruueckre MeToNbl OYHCTKH CTOYHBIX BOJ:
a’poOHbIe  (adpPOTEHK, OHOJOrHYECKUH  (PHILTD,
OMOJIOTHYCCKUE TIPYABI, TOJIA (QUILTPALMA U TIOJNS
OpOIIIeHUs) U aHA3POOHBIC (CENTUKTCHK, METAHTCHK,
JIBYXBSIPYCHBIA OTCTOWHHMK). [Ipodhuis KOHCTPYKITHH,

CBOICTB ITUTHEBOM
BOJIBI




OuoneHo3sl. bronornueckue nmporeccs: XeMOCHHTES,
tdorocunre3, rereporpodHas ¢ukcamms  CO,,
OpokeHue, japIxaHue (a’poOHOE H aHa’pOOHOE),
amMMoHH(uKauus, HuTpudukauus (aBroTpodHas u
rereporpodHas), AcHUTpUHUKAINSI, a30THUKCAIHS,
ACCUMIIIAIUS ~ HUTPAToB,  cynbdodukamus u
necynbhoduranus,  acCUMWIAIUS  CyIb(aToB.
YcnoBusi TpUMEHEHHs OWOJIOTHYECKHX METOHOB
OYUCTKH CTOYHBIX BOJI.

Hroro no pasaeny 4 18
Pasnen |l IKoJOruYecKHe  MPUHIHIIBI OK-8,
PALMOHAILHOTO TPHPOAONOJIL30BaHUsl. OCHOBBI OIIK-5
NPHMPOI0N0JIb30BAHMS
Co3nanme HKOCHCTEM, YCTOHYMBEIX K JIEHCTBUIO 221 | 18 |U3yuenwue TectupoBanwue,
TEXHOT€HHOM HArPY3KHU. OCHOBHOM Beinonuenue u
OsznopoBuTenbHas poJib pacTeHUi (3ammTa OT yueOHOM clavya TeOpHUH
OBUIM, LIyMa, 3ara3oBaHHOCTH, OaKTepUIMIHbIC JIUTEpaTypsl | 1a00paTOPHBIX
CBOWCTBA,  HMOHHU3alMsi  BO34yXa,  BbIICJICHHUE KOHCIIEKTa pabot
KHCIIOPOIa, 3CTETUIECKUE CBOICTRA). JIEKUWH, “BusyanbHas
UyBCTBUTENBHOCTh JIECONMOCANOK K JACHCTBHIO TECTHPOBaHUE OMOMHIMKALWS
atMoc(epHBIX TMpuMeceid. MexaHu3M BO3IEHCTBUS 3arpsi3HEHUS
M3BECTKOBOTO a3p030Js Ha BEYHO3EIEHBIE MOPOJBI aTMocQepsl ¢
JIEPEBBEB U KYCTAPHUKOB. MexaHU3M BO3JIEUCTBUA IIOMOIBIO BEICIIIUX
Ha 3¢iEHBIE PACTEHMSI OUOKCHUIA a30Ta. 3enéHoe pacTeHuil B
CTPOUTCIILCTBO ITPOMBITIIJICHHBIX TopoaoB (Ha IIOJIEBBIX U
MIpUMepe TOPOJIOB ¢ YEPHOU METAJLTyprHueil). KaMepaJIbHbIX
Buzyanuzanus 9KOJIOTHYECKOTO KOHTPOJISL. ycnoBusix”
buonnoukaums ~— 3arpssHeHuss — atMocepbl €
MOMOIIbIO  BBICHIMX  pacTeHuil. CoBpeMeHHbIE
TEHICHIINN COBEPILECHCTBOBAHUS MIPUHLUIIOB
JKOJIOTMYECKOI'0 ~ HOPMHMPOBAaHHMs  IOKazaTelei
KayecTBa OKpYKarollen cpepl.
[TouBa-kommnoHeHT Ouocdepsl. [InanerapHas poib 22N | 6 |HU3yueHue TectupoBanue,
noy4B. Posb mouBkl B OHOreoneHose. OCHOBHOI BBINOJIHEHHE u
Buosorust noyB: NMoYBEeHHBIE BOAOPOCIH, TTOYBEHHBIE yueOHO chaya TEOPHH
rpu6bL. VX SKONOrHUYecKre TPYIbl U 9KOJIOTHIECKUE JUTEPATYPhl HI1a00PaTOPHBIX
(hakTopbl, OIpeAeNsIoIINe MX pa3BUTHE. YUacTHe KOHCIIeKTa  |paboT
BOJOpOCIIE B IMpPOLIECCAX OYUCTKU CTOYHBIX BOJI. JIEKLIHH, “BusyanpHas
JInmaHuku U JIMXCHOMHAWKAIUA  3arpA3HCHUA TECTUPOBaA- WHAIUKAIs
atMoc(epHOro Bo3ayxa. IlOYBEHHBIC >KMBOTHBIC: HUE peaKkiyu XBOMHOIO
KJaccu(UKaIny, ajanTanuy, 9KOJIOTHYECKHE 0IaJia TOPOACKUX U
TPYNIBI, y9acTHe B MPOIeccax OMOOYUCTKH CTOYHBIX (OHOBBIX
BOJ| IPOCTEMIINX U YEPBEH. TeppUTOpHiL” B
Xumust 1oyB. DopMbBl TMOUYBEHHOH KHCIOTHOCTH, paMKax  paszena
peaoKc- TOTEHIMANl, KOMIUIEKCOOOpa3oBaHue — ”BusyanbHas
(haKkTOpbI, ONPENCIIAIONIUE TMOABMKHOCTh TKEIBIX OWMOMHIUKAIIASI B
METaJIJIOB B TTOYBAX. CBA3M C 3aJadaMu
[Ipodwmis MIOA30JIUCTBIX IIOYB. 3€JIEHOTO
[Monzomoo6pazoBaTenbHBIN TIpOIIECC. CTPOUTENHCTBA”
I'mapocdepa. 2/21 Nzydenune TectupoBanue,
[InanerapHas pomb BeTBE KpyroBOpoTa BOJBI. KOHCIIEKTa  |cJaya TEOPHH H
ATMOChepHble  O0CAaAKHU-IIPOLIECC  CAMOOYMIICHUS JIEKIUH 1 BBINOJIHEHUE
atMoc(eprl. ['enesuc wmereopHbix Box. IIporiecc OCHOBHOM J1a00paTOPHBIX
(hopMHpOBaHUSI XMMHYECKOTO COCTaBa METEOPHBIX yueOHOi pabot
BOJI. nuteparypsl. |“BusyanbHas




[TokxazaTenn XMMHUYECKUX CBOMCTB MPUPOAHBIX BOA:
obmas muHepanuzauusi, pH, pemokc-moreHnua,
(hopMBI )KECTKOCTH U POPMBI aTPECCUBHOCTH.

WHIAWKAIIsA
p€aKknumn CHETra B
CBs3HU C 3aga4aMH

9KOMOHUTOpHUHIra”
OcHOBBI  (uTOIIeHONIOTHH.  bHoreorneHo3,  ero 2 4 |Hzygenune TectupoBanwue,
OpTraHM3alys U TPAHUIBL. JKOJOTHUECKHE (aKTOPHI. KOHCIIEKTa  |TIOJIEBBIE
3aKOH OTHOCHTEIBHOTO JACUCTBHA 3KO(PaKTOPOB. JIEKUUH U HaOmroneHus 3a
3aKkOH OHONOTMYECKOTO OINTHMYyMa, €ro 3HaueHHe OCHOBHO CTPYKTypoi
JUTS COBEPIICHCTBOBAHUS MIPUHIINTIOB yaeOHOU TOPOJICKUX
9KOJIOTHYECKOTO  HOPMHpPOBaHWA. Paznmmums B TUTEepaTypsl. |(HUTOIEHO30B (Ha
LIEHOTUYECKOU 3HAYUMOCTHU KOMITOHEHTOB npuMepe
(uronenoza.Koncopuust mo Maszunry. Tumsr cBsizeit JIECOIOCaIOK
KOHCOPTOB C SIIPOM KOHCOpPLMH. B3auMooTHOIIEHUS BOmm3n MI'TY
pacTeHHii ¢  JKMBOTHBIMM. B3aMMOOTHOILIEHHS um.I'".M.Hocoga) B
pactenmii B ¢uromeHno3ax. CyTouHasi, CE30HHAs U paMKax paszzena
pasHOTONWYHAST  W3MEHYMBOCTH (hUTOIIEHO30B. «buonHaMKAaIWS 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 |WU3yuenue TecTtupoBanue,
IIporpaMMbl W KaTeropud TOCTOB aTMOC(EpPHOTO KOHCIIEKTa Bremonnenne
MOHUTOpPUHIAa U THApPOMOHUTOpUHTra. MccnenoBanue JIEKIUHA U nmabopaTopHOM
cHera r.Maruuroropcka. IIporpamMMmbl MOYBEHHO- OCHOBHOM padoThI
XUMHYECKOTO MOHHUTOPHHTa TOPOAOB C YEpPHOM yaeOHOU «HccnenoBanue
MeTtaintyprueit. MccrnepoBaHue peakiu XBOHHOTO JUTEPATYphl. | 3albUIEHHOCTH
omazna ene u coceH r.Maruuroropcka. Ilokaszarenu BO3/lyXa BECOBBIM
BU3YaJIbHOM OMOMHANKAIIH 3arpsI3HEHMS CIIoco60oM»
atMoc(epsl C TIOMOINBIO BBICIIMX pACTeHHH B
KOMIUIEKCHBIX mporpaMmax — 3KOJIOTHYECKOTO
MOHHUTOPHHTA TIPOMBIIIUIEHHBIX TOpOJIOB.
BusyanpHast  OIeHKa COCTOSIHUS  JIECOTIOCAJIOK
TOPOJIOB ¢ 4EpPHOH MeTauryprueid (Ha mpuMepe
r.MarauToropcka).
Hroro no pasneny 220 | 6
Paznen V I'mo6ajbHabie MPo0JieMbl 3K0JI0THH OK-8,
OIIK-5
Atmocdepa. O3oHOBBIA cioil. IlmanerapHas poib 0,5 | 1,1 |Uzyuenue TectupoBanue.
ero. IlapuukoBbiit 3ddext. Xumust o00pa3oBaHUs KOHCIIEKTa Brinonnenue u
asposonell. McrouyHuku 3arps3HeHHs arMoc(epsl JIEKIHUH 1 caaya TeOpHH
IBUIBIO U Ta3000pa3HBIMHU IPUMECSIMHU. OCHOBHOM nabopatopHoi
yaeOHOU paboThI: «AHaIHN3
JTUTEPaTypHI. HEKOTOPBIX
3arpsA3HAIOMINX
aTMochepy
BEIIIECTB C
nomMompso I'X-1»,
Konnermumss TIAK. JlocTomHCTBA W HEAOCTATKH. 0,5 2 |Uzydenue TectupoBanue
TIpunmunet HOPMHUPOBaHUS dhopm ITAK KOHCIIEKTa
atMochepHbix npumeceit u ¢opm I1JK Bemecte B JICKIUH U
BOJIE. CoBepleHCTBOBaHUE MIPUHLIUIIOB OCHOBHO
9KOJIOTHYECKOTO HOPMHUPOBAHUSI. yaeOHOU

JTUTEPaTypBHI.




HToro o paszgeny 21 3 |1 3,1

Hroro no kypcey 2| 17 | 17/10 | 73,1 3auér
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11.
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13.

14.
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5 O0pa3oBaTe/ibHbIe H HHPOPMALIMOHHbIE TEXHOJIOTHH

Jlnst peanu3anuy MpeayCMOTPEHHBIX BUIOB YU4E€OHOM pabOThI MPOBOAATCS JICKIIUOHHBIC U
nabopaTopHbIE 3aHSATHSI.

Jlekuuy MPOXOMAT B TPAJUIIMOHHONW (OpME C aKTUBHBIM HCIIOJIb30BAHHEM JIOCKH.
JIGKITMOHHBIA MaTepuan 3aKperuisieTcs, yriyOsisercs u JOIOJHSACTCS B Xoje J1abopaTOpHBIX
3aHSTHH, TOJICBBIX HAOIOACHUH, CIaul TEOPHH, TECTUPOBAHUS M AKTHBHOM PabOThI Y TOCKH.

HuTepakTuBHOE obyueHwue npernonaraet UCIIOJIb30BAHUE TECTUPOBAHMUSI.
CamocrosiTenbHast pabota crmocoOCTByeT 0ojice TIyOOKOMY W KAuyeCTBEHHOMY H3YYEHHIO
TEOPETUYCCKUX AaCIEKTOB M IOATOTOBKE K J1a0OpaTOpPHBIM paboTaM, KOHTPOJILHOW padoTe u
HUTOTOBOM aTTECTAIINH.

6 YueOHO-MeTOAMUYECKOE 00ecIIeYeHHe CAMOCTOSATEeIbHOM padoThI CTYAeHTOB

CamocTrosiTenpHas padoTa CTYZACHTOB MOJpa3yMeBaeT C UCIOIb30BaHUEM OCHOBHOW y4eOHOH
JUTEPaATYpHl U JEKTPOHHBIX PECYPCOB MOATOTOBKY K OTBETaM Ha CJICAYIOIIUE BOIPOCHL:

IlepeyeHb BONIPOCOB K AOKJIAAaM, HX 00CYKICHUIO M IK3aMeHY

TECTBI - 3CCE
[Tonsatue “Ouoctepa”. Yuenue B.M.Bepnaackoro o xuBoM BemiecTBe. Manblii U OONbIION
KpPYTOBOPOTHI BEILLIECTB.
®doTocuHTE3, €ro0 TUNBl W IUTaHETapHas poiib. J{Isl KaKuX METONOB OWOJIOTUYECKOH OYHCTKU
CTOYHBIX BOJI KUCIIOPOJIHBIN (POTOCUHTE3 UMEET OO0JIBIIOE 3HAUCHHE.
XEeMOCHHTE3 U OpTaHU3MBI, €r0 OCYIIECTBIISIONIHE. J1sT KaKuX METOJJ0B OMOJIOTHYECKON OYUCTKH
CTOYHBIX BOJI XEMOCHHTE3 UMEET 0OJIbIIOE 3HAYECHHUE.
I'etepoTpodHas pukcamys yriekucaoro raza, e€ 6MoJI0runueckoe 3HaueHue.
Bpoxenne, ero tunbl. [Jis KakuX METOMOB OMOJIOTMYECKOW OYMCTKH CTOYHBIX BOJ OpOKeHHE
uMeeT OONbIIOE 3HAUEHHE.
Jlpixanue adpoOHoe. B Kakux MeTogax OMOIOTHYECKON OYUCTKH CTOYHBIX BOJI a3pOOHOE JbIXaHHE
BCTpeYaeTcs.
AHa’poOHOE JbIXaHWe, €ro THIBI, MPOIYKTHI, HEOOXOAMMEIE YCIOBHS IUIsl pPa3BUTHS Tpollecca.
Jlist KakuX METOJI0B OMOJIOTHUECKOM OUYHMCTKU CTOYHBIX BOJI aHAIPOOHOE JIbIXaHHE UMEET OOJIbIIOEe
3Ha4yeHue.
Azotduxcanus. [InanerapHas posb nporecca 1 OpraHu3Mbl, €ro OCYIIeCTBISIOIINE.
Ammonundukamus. Ero ponas B mpupoje W B MeToJaxX OHMOJOTHYECKOW OYMCTKH CTOYHBIX BOJI.
OpraHu3Mmbl, OCYLIECTBISIONIME aMMOHU(PHUKAIIHIO.
Hutpudukamus. Ero ponbs B mpupose m B MeToAax OMOJIOTMYECKOH OYMCTKM CTOYHBIX BOJI.
OpPTaHU3MBI, OCYIIECTBIISIOIINE HUTPH(PUKAINIO.
Henutpudukanus. Ero poias B mpupoje U B MeTonax OHMOJOTHYECKOM OYMCTKU CTOYHBIX BOJI.
OpPraHu3Mbl, OCYHIECTBIISIOIINE AEHUTPUDHUKALMIO.
Cynppoduxanusa. Ero pons B mpupoje m B METOAax OHMOJOTMUECKOW OYMCTKH CTOYHBIX BOJ.
Cynbdat-penykuus. Ero pons B mpupojie 1 B METo1ax OMOJIOrMYECKOW OUYUCTKH CTOYHBIX BOJI.
Accumuisanys cynb(aroB U HUTpaToB. Posb U pacnpocTpaHeHUE STHX MPOLECCOB B MPUPOJIE, HUX
3Ha4eHHUe ISl METOJ0B OMOJIOrMYECKON OYMCTKH CTOYHBIX BOJI.
HazoBure o0mmuii mporecc 1t MalbIX IIUKJIOB CEPBI U a30Ta.
Ha3zoBuTte nMoHEpOB M10YBOOOPA30BAHMUSL.
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HazoBuTe ocHOBHBIE YKONIOTHYECKUE (DAKTOPHI Pa3BUTHSI U SKOJIOTHUYECKUE TPYIIIBI BOJOPOCIIEH.
HazoBuTe ocHOBHBIE 3KONOrHYECKHE (DAKTOPBI Pa3BUTHUSL U DKOJOTUYECKHE TPYIIIBI MOYBEHHBIX
rpuboB.

Uem 00bACHAIOTCS yAa0pHUBalOIIe CBONCTBA CHETa (POHOBBIX TEPPUTOPHIL.

Kakoii peaknueil xapakTepu3yeTcsi CHET TOPOJIOB ¢ YEPHON MeTauTyprueii, arMochepHble 0CaIKH
rOpPOJIOB C I[BETHOM MeTaJTyprueil u cHer (hOHOBBIX TEPPUTOPHUH.

BBIOpOCH KakuX MPOU3BOACTB YEPHON METAILTYPTUN BIMSAIOT HA PEAKIHIO aTMOC(HEPHBIX 0CaAKOB?
OObsacHUTE TEXHOJIOTUYECKUH TPOIECC U HA30BUTE XUMUYECKHUIl COCTaB BHIOPOCOB.

HazoBure 5KOJIOrMYECKYr0 MHILIEHb MO OTHOIICHUIO K JCHCTBHUIO MPOMBIIUIEHHON IIEIOYHOMN
IbUIM, MPEACTABICHHOM W3BECTHbIO, HM3BECTHSAKOM M JOJOMHUTOM. JlaliTe pEeKOMEHJauuio 10
03EJICHEHUIO F'OPOJOB C YEPHOU METAILTYprUeH.

Pacckaxkute O 3alUTHBIX MEXaHU3MaxX 3€JEHBIX PACTEHHUM IO OTHOLICHUI0 K JCHCTBUIO
arpeccuBHbIX razoB: NOy, SO, CO,. JlaiiTe peKOMEHIAIMI0 MO 03€JICHEHUIO MPOMBIIUICHHBIX
PErMOHOB U FOPOJIOB, & TAKXKE MPUIAOPOKHBIX 30H.

HazoBute dopmsl [1JIK (mpenenbHO TOMYCTUMBIX KOHIEHTpauuit) 3B (3arps3HSIONINX BEIIECTB)
JUTSI MOPCKHX U TIPECHOBOJIHBIX 9KOCUCTEM.

OO61as MuHepaIu3aus IPUPOTHBIX BOI.

Uro mpencraBisier coOOW KECTKOCTh MPUPOIHBIX BOJ, €€ (OPMBI, CIIOCOOBI €€ CHIDKEHUS U
CaHUTApPHbIE HOPMbI KECTKOCTH.

O uéM rnacuT 3aKOH OTHOCUTENBHOIO AEHCTBUS SKonoruueckux ¢akropo? Ilpusenure npumep
MPOSIBJICHUS ATOTO 3aKOHA.

O uéM rnacut 3aKoH Ouonoruyeckoro ontumyma? [IpuBeanre npumep AEUCTBUS STOTO 3aKOHA.
HazoBuTe coBpeMeHHbIE TEHACHIIMM COBEPIICHCTBOBAHUS  IMPHUHIIUIIOB  HKOJIOTHYECKOTO
HOPMHUPOBAHHSL.

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

Uro npencrasnsier coboil sBICHHE TEMIEPATypHON HHBEPCUU MTPU3EMHBIX cllo€B aTMocdepnl. Kak
9TO SIBJICHUE BIIHMSET Ha MPOIECCHl paccenBaHUsi aTMOCHEPHBIX TTpUMeceii?

Haiite ompenenenue OmoreoreHo3a u ¢utoneno3a no CykauéBy. Uem omnpenenstorcs TpaHUIIbI
o6uoreorieHo3a? Ha3oBuTte 311€MEHTH MO3aMYHOCTH OMOTEOIIeH03a U (PUTOIIEHO3A.

[TonsTre «xoHCcOpHHsy. THIBI CBsA3EH OPraHU3MOB B KOHCOPIIMH: MMAPa3UTHU3M; CUMOHOTPODHUS.
B3aumooTHoOLIEHUS pacTeHUI B pUTOLEHO3aX.

B3auMooTHOIIIEHUS pacTEHUH C KUBOTHBIMH.

CyTouHas 1 ce30HHasi K3MEHYUBOCTh (DUTOIIEHO3A.

Uro npexacrasisieT coboit Guroktyanus putonenosa? [puBeaure npumepsl.

Uro mpencraBiseT  coOOM CyKieccHsi pacTHTENbHBIX  coobmiectB? [lpuBeaute mpumMepsl
IIEPBUYHON ¥ BTOPUYHOM CYKIIECCHI.

3aKOH OTHOCUTENBHOTO ACUCTBUS IKOJIOTHUECKUX (PaKTOPOB.

3akoH OMOJOTHYECKOTO OonTUMyMa. Ero posis B COBEPIIEHCTBOBAaHUY MPUHIIUIIOB KOJIOTHYECKOTO
HOPMHUPOBAHMSL.

Urto mpeacTaBisieT co0oil mo13071000pa30BaTEIbHBIN MPOIIECC?

HazoBuTe oTauuuTenbHble 0COOEHHOCTH MPOMUIIS MOA30JIUCTHIX TIOYB.

HazoBute ¢hopMbI MOYBEHHON KUCIOTHOCTH.

Kareropuu moctoB aTMOc)epHOTO MOHUTOPHUHTA.

TECTBI-MHOXXECTBEHHBI OTBET
Caenyer oTMETHTh BCe MPABUJIbHBIE BADUAHTDI.
1.®otocunTE3 OBIBACT
Kucnoponnsiii;
Bbeckucnopoanslii;
X10pohUIBHBIH ;
becxnopodumibHbIif;

2.Kucnopoanslit poTOCHHTE3 OCYIIECTBIISIOT



® BEICIIIE PACTEHUS,
® HU3IIINE PACTCHUS,

® 0aKTEpUU-TIPOXIIOPODHUTHI,
® [IMaHOOAKTEPHH.

3.0OcHOBHBIM ()aKTOPOM PA3BUTHS OYBEHHBIX BOJIOPOCIEH CITyKaT
® TEeMIIEpaTypa OKPYKaroUIeh Cpeabl;
® CBET;
® BJIAXXHOCTB;
® COJIEBOM PEKUM I10YB;
4.B npupoje BCTPEUaroTCsl CAEAYIOLUE 3KOJOTUUECKHE IPYIIIBI BOAOPOCIEH:
® [UIAHKTOH;
® OEHTOC;
® [I0YBCHHBIC;
e Kpuo(uUIbHEIE,
5.0cHOBHBIMU (haKTOpPaMU Pa3BUTHS IOYBEHHBIX TPHOOB SIBIISIOTCS
e TeMIieparypa Cpebl;
® BJIQKHOCTH (HAJIM4YME KaneJIbHOU BIIaru);
® 3JIEKTPOMarHUTHOE U3JIY4YEHUE;
6.Paznnyarot crnegyromue rpymibl NOYBEHHbIX TPUOOB
® [1apa3uThl;
® [10JIyIIapa3uThl;
e canpouTHI;
® XUIIHHKY;
7.ITnonepamu mo4BooOpa30BaHUS CIyXKatT
® CUHE-3eJIEHBIE BOJOPOCIIY;
o JINITANHUKH;
® MXU;
® HEKOTOpbIe OaKTepUU-a30THUKCATOPHI
8.YKaXuTe TUIIBI CBSI3€M KOHCOPTOB B KOHCOPLUSAX
® [1apa3uTU3M;
® MHUKOCHMOHOTpOdUS;
e QakTepruocuMOnoTpodus;
e puxocumOuoTpOPUS;
9.Paznuyuarot cnenyrorue ¢popmsl [1/IK BogHbIX SKOCHCTEM
o [[/IK ruruenuyeckas;
e [1/IK priGoxo3siicTBeHHAS;
o [IJIK Guoreoxumudeckas;
e [1/IK Bo3yxa paboueii 30HbI
10.Paznuyarot cnenyromiue popmel [TIK 3arpss3Hsromux BeecTs aTMocpepHOro Bo3ayxa
e [[JIK makcumasibHOpa3oBasi;
e [IJIK cpennecyTouHas;
o TIJIK Bo3tyxa paGoueit 30HbI;
[TAK prr6oxo3siicTBeHHAS;
11.HazoBute popMbI KECTKOCTH MIPUPOTHBIX BOA:
IIOCTOSIHHAS;
yCTpaHUMas;
oO1mast;
KapOoOHaTHas;
12.HazoBute BHenHUE (HAaKTOPBI BOJHON MUTPALUA XUMHUYECKUX DJIEMEHTOB:



e pH u penokc-norenuuman Eh;

® KOHIICHTpPAIIXs BEIIECTB B BOAHBIX PACTBOpaXx;

e TeMIIeparypa;

® JIaBIICHHE;

13.C nosiBiIeHHEM KHCIOPOIHOTO (POTOCHHTE3a CBSI3BIBAIOT

® TOSIBJICHHE KUCIOPOAHOM aTMoc(ephl Ha HallleH MIaHeTe;

® TIOSIBJIEHHE 030HOBOI'O CJIOS;

® BO3MOXKHOCTh (DOTOCHHTE3HMPYIOUIMM OpPraHU3MaM HE 3aBHCETh OT HAJIWYHS CEPOBOIOPOIHOTO
MCTOYHHKA U IUPOKO PACIIPOCTPAHUTHCS Ha HAIICH ITUIAHETE;

® BO3MOKHOCTH JKHBBIM OpraHH3MaM BbIATH u3 OKeaHa Ha CYIILY;

14.Mauiblii IMKJT @30Ta BKJIIOYAET CIEAYIOIIME MPOLECCHI:
e a30T¢uUKCcaIMIo ra3000pa3HOro a30Ta U ACCUMUJIALIMIO HUTPATOB U AaMMOHHUS,
® pPa3JIOKEHUE OPraHUYECKUX a30TCOIEPIKAIIMNX BEIIECTB C BBIJCIICHUEM aMMHUAKa,
® HUTPUPUKAILINIO aBTOTPOPHYIO U TeTepOTPOPHYIO;
® HHUTPATHOE JIBIXaHUE;

15.Hutpudukaius pa3BuBacTCs
® B adpOTECHKAX;
e B OHomnpynax;
® Ha IOJISIX OPOIICHUS;
® B OMOJIOTHYECKHUX (DUIIbTpaX;
16.ITpu HuTpudUKamu a3ot B GopMe aMMOHHUS
® OKHCIISIETCS,
® BOCCTaHaBIINBACTCS,
® HE MCHSET CBOCH BaJICHTHOCTH,
e octaércs B popMe aMMOHUS;
17.B MeTaHTEHKaX pa3BUBAETCSA
e cynb(paTHOE JbIXaHUE;
o neHuTpudukanms;
® MAacIITHOKHCII0€ OPOXKEHHE;
e KapOOHATHOE JIbIXaHUE;
18.IIpouiecc OpokeHuUst BCTpedaeTcs
® B CENTHUKTEHKAX;
® B METaHTEHKAaX;
® B JIByXbAPYCHBIX OTCTOMHHKAX;
® B 3aTOIICHHBIX M IJIOX0 a9PUPYEMBIX ITOYBAX;
19.I1porecc a3ordukcamnuu crocooCTByeT
® [OBBIIICHUIO TUIOIOPOJIUS TTOYB U MPUPOIHBIX BO;
® [IEPBUYHOMY ITOYBOOOPA30BAHUIO;
® Pa3BUTHIO HA3eMHOW PACTHTEIBHOCTH;
® TOBBIIICHUIO YPOXKast CEIIbXO3KYIbTYP;
20.ITpouecc neHuTpUPpUKAUU
e [IpeJOTBpAIAeT MONaJaHue HUTPATOB B TPYHTOBBIE BOJIBI;
e BeJET K MOBBIIICHUIO COACPIKaHUS Ta3000pa3HOro a30Ta B TOYBEHHOM BO3JIyXE€;
e Be/ET K MOSIBIICHUIO B IOYBEHHOM BO3/1yX€ 3aKUCH a30Ta;
e Be/ET K MOSIBIICHUIO B IPUPOIHBIX BOAAX HUTPUTOB;
21.B mporuiecc XeMOCHHTE3a MOTYT OBITh OKHCIICHBI
® HUTPUTHI U HEJOOKHUCIEHHbIE MUHEPAJIbHbIE COCTUHEHUS CEPHI;
® JIBYXBaJICHTHOE XKEJIe30;



® BOJIOpPOJI U CEPOBOJIOPOT;
® yrapHbIi ras;
22.IIpoaykTaMu MacCISTHOKHCIIOTO OPOYKEHUS SIBJISTFOTCS
® MacisHas KUCIOTa;
® YKCYCHasl KUCJIOTa,
® AlIETOAleTUJ;
® AIIETOH;
23.B cenTuKTEeHKE pa3BUBAIOTCA MIPOLIECCHI
e Cynb(haTHOTO JIbIXaHMUS;
® HUTPATHOI'O JIbIXaHMUSI,
® MacCJITHOKHUCIIOTO OpOKeHUs;
® aMMOHHUUKAITHUS;
24.B Ouonoru4eckom (GpuiabTpe pa3zBUBAIOTCS
® J[MaTOMOBBIE BOJOPOCIIH;
® KOJIOBPATKH;
® HEMAaTO/Ibl;
® [[MaHOOAKTEepHH;
25.A30TduKCcaln0 OCYIIECTBISIOT
® KIIyOCHBKOBBIE OaKTEPUU-CUMOHOHTHI O0OOBBIX;
® aKTHHOMHIIETHI-CUMOHOHTHI OJIbXOBBIX;
® [[MaHOOAKTEPUU-TIMOHEPHI TOYBOOOPA30BAHNS;
® CBOOOTHOKMBYIIIHE OaKTEPUU-adPOOBI poja “azoTobakrep’;
26.AMMOHM(UKAIUS pacpoOCTpaHEHA
® B [IPUPOJHBIX BOJAX;
® B CTOYHBIX BOJIAX;
® B [I0YBAX;
e B 00JIOTAX;

27 Hutpudukauus aBTOTpo]HAs OCYLIECTBIAETCS
® HUTPO3HBIMHU OAKTEPUSIMU;
® HUTPATHBIMU OAaKTEPUSIMU;
e QaKkTepHUsIMH, OKUCISIOIIMMH HUTPUTBI;
e QaKkTepHUsIMU, OKUCISIONIMMH HUTPATBHI;

28.IlponykTaMu AeHUTPUDUKALIUN MOTYT OBITH
e Hutpurtsr;
® 3aKHCh a30Ta;
e "Becensmmii ra3’’;
e ra3000pa3HbIii a30T;
29.AccuMWIALIMIO HUTPATOB OCYIIECTBIISIOT
® BEHICIITUE PACTCHUS;
® BOJOpOCIIH;
o JINITAMHNUKH;
e QakTepuu;
30.0mpenensemsiii kak (C + 20) Auana3oH KOHIIGHTPALUK TSDKEITBIX METAJIOB B MOPCKOWM BOJEC —
JMana3oH TOJEPAHTHOCTH JKUBBIX OpPraHU3MOB, TOMYJISIIMNA, HKOJOTHYECKUX CHUCTEM
OTpaHHYMBaET IUIomAAbL ~ 96%
oz kpuBoii I'aycca;
O] THIEPOOIION;
HaJ IpsAMOi - rpadukoM oOpaTHOM TMHEWHOW (QYHKIIMH;
MOJI IPSAMOMN - TpaUKOM MPSIMOI TMHEWHOW (DYHKIINH;



31.Ilpu 3KOIOTUYECKOM HOPMHUPOBAHUHM KayecTBa aTMOC(EpHOro BO3AyXa U OMPEICIICHUU BEITUYHH
[TJIK makcumanbHOpazoBoi u [TJIK cpeqnecyTouHOM  yYUTHIBAIOT
® pedIeKTOPHYIO PEaKIIMIO YeTIOBEKa;
® TOKCHYECKOE JCHCTBUE Pa3IMYHBIX aTMOC(HEPHBIX MPUMECEH Ha OpraHu3M YeJIOBEKa;
® IIPOJIOJDKUTEIBHOCTh pabovyero JIHs;;
® peaklHIO SKOJIOTHUECKUX MHILIEHEH —BeUHO3EeIEHBIX KOMIIOHEHTOB (DUTOLIEHO30B U T.I.

BOIIPOCHI JIJISI OTBETA Y JOCKH B PAMKAX TEOPUUN K JABOPATOPHBIM
PABOTAM no OIIEHKE 3ANBLIEHHOCTH BO3IYXA BECOBBIM CIIOCOBOM.
OIHEHKE 3ATA3OBAHHOCTU BO3IYXA C IOMOIIBIO I'X-1 . OIIEHKE
PEAKIINHU [IUTBLEBOI BO/IbI (110BEePXHOCTHBIX BO/I CVIIIN)

LLOYNCTKA ITPOMBIIIJIEHHBIX 'A30B OT IIbLJIN
Knaccugukauua memodos u _annapamos nolieynasiueanus
2. OcHogHble XaPAKMEPUCMUKYU NbLIEYI08UNEel:
¢ D hEeKTUBHOCTH MBUICYIIATUBAHUS;
o [Ipon3BOANUTEIEHOCT Ta300YHCTHOTO COOPYKEHUS;
e Pacxo[1 2JIEKTPOIHEPTHH;
e CTOMMOCTb OUUCTKHY;
3. Cyxue mexanuueckue nvlieyiogumenu:
e [IbuteocaauTenbHble KaMephl (TOPU30HTAIbHBIE);
e lHepUHOHHBIE:
v/ Kamepa ¢ eperopoIKoii;
v/ Kamepa ¢ MIaBHBIM TOBOPOTOM I'a30BOTO MOTOKA;
v/ KaMepa ¢ pacIIupSIOIMCH KOHYCOM;
v/ Kamepa ¢ 3ariay0JIeHHBIM OYHKEPOM;
v/ SKpaHHbII HHEPIUOHHBIH THLICYTOBUTENb;
v/ KaJTIO3UIHBIIN armapar;
v COBpEeMEHHBIC HHEPIIMOHHBIE MBUICYIOBHUTEIH;
e [{uxyioHBI (OMUHOYHBIE, TPYIIIIOBBIE, OaTapeiiHbIe);
e BuxpeBsle NBUICYJIOBUTENN:
v/ COILTOBOTO THUIIA;
v/ JIONaTOYHOTO THUIIA;
Ilpoghuns (cxema) KoHcmpyKkyutl, NPUHYUN OeUCmeus, OOCMOUHCMEA U HeOOCMAmKU, 00aaACmb
npUMeHeHUs.
4. Duavmpol:
e AOCONIOTHBIE:
v/ TOHKOBOJIOKHHCTBIE;
v IpyOOBOJIOKHUCTHIE;
v rny6bokue;
e TymanoynoBurenu:
v HU3KOCKOPOCTHBIE;
v BBICOKOCKOPOCTHBIE;
v IBYXCTYII€HYATHIE;
v/ CETOYHBIE TYMaHO-OPBI3TOYJIOBUTEIIH;
e TxaneBble. TkaHEBBIN pyKaBHBINA (GUIBTP (CIIOCOOBI pereHepalru pyKaBoB);
e 3epHHUCTHIE:
v'Hacaio4nble (HaChIITHbIE MOIBHKHBIE U HETIOABIKHBIC);
v/ )KécTkue mopucThie;
Dunvmpyrowue 21emeHmsl, RPOPUIL KOHCMPYKYUU, OOCMOUHCMEA, HEOOCAMKU, CNOCOO pecenepayul,
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obnacme npuMeHeHusl.
5.Mokpble nulieynogumenu:
e [losbie razonpomsiBaTeny;
e Hacamounblie ckpyOOepsl (THUITBI HACAIOK);
e ["azompombIBaTelib C MOJBUKHOMN IIAPOBOI HACAKOM;
e Tapenbyarble ra3orpoMbIBaTeNu (IIEHHBIE (PHIIBTPHI)
v/ ¢ IPOBAILHOM PEIIETKOM,
v/ ¢ epesIMBHOM PEIETKOIA;
® Mokpble anmaparhsl IEHTPOOSKHOTO ACHUCTBUS (IIEHTPOOESKHBIE CKPYOOEpHhI):
v/ C TaHT€HCAILHBIM MOJIBOJIOM Ta3a,
v ¢ BHYTPEHHHUM 3aBHXPHUTEIEM;
e ['unponunamuueckuii mpuieyaosutens (I'111);
e ["a3ompombIBaTeny yaapHO-uHEpIHOHHOTO nerictBus (YU/):
v ckpy06ep Jloitns;
v poTokIioH THma N;
v LUKIIOH ¢ BoasHOM muénkoii (LIBII);
v MOKpBIH TIBUICYJIOBHUTENb YIapHO-HHEPIMOHHOTO JIEHCTBHUSA C Ia30X0J0M B BHJE TPYOBI
Bentypu;
¢ Ckpy06eps! Bentypu:
v/ C HEHTPALHBIM (POPCYHOUHBIM OPOIICHUEM;
v’ ¢ nepuepuitHbIM OPOLIEHHEM;
v/ ¢ IUIEHOYHBIM OPOILICHUEM;
v/ C TI0JIBOJIOM >KHMIKOCTH 3a CYET SHEPIHHU Ia30BOr0 MOTOKA;
Knaccugpuxayua  mokpwvix  nvineynosumeneii. Ilpeumywecmeo, Hedocmamxu, npoghuis
KOHCMPYKYUl, NPUHYUN 0etucmeus, 001acms npumeHeHusl.
6.2nekmpogunomp
Mexanu3M ynaBnuBaHus 4actull. Cxema anekrpoduibTpa. JloCTOMHCTBA U HETOCTATKH, 001acTh
npuMeHeHus. Knaccudukanus snekTpodunbTpoB (OJAHO30HHBIE U JABYX30HHBIE; OJIHOMOJBHBIE U
MHOTOMOJBHBIC; TOPU30OHTAIbHBIE U BEPTUKANBHBIC, IJIACTUHYATBhle M TpyOuareie). TpeOoBaHus K
OCAaTUTENIbHBIM M KOPOHHUpYIOIIMM  3JekTpojgaMm. KoHcTpykiuu snaexkTpoduibTpoB. CrnocoOsbl
pereHepauu dIeKTPOAOB (CHCTEMbI BCTPSIXUBAHUS M CUCTEMBI IPOMBIBKH AJIEKTPOJIOB).

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

1.CannTapHas O4MCTKa Ta30B OT OKHUCIIOB a30Ta.

1.1 Kimaccugukanus MeTo0B CaHUTAPHOW OYMCTKH ra30B OT OKHCIIOB a30Ta.

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

2.1 Tepmudeckoe pasaoKeHHE OKUCIIOB a30Ta B IOTOKE HU3KOTEMIIEPATYPHOM I1a3MBbl.

2.2 Karanutuyeckoe BOCCTAHOBJICHUE a30Ta U3 €r0 OKKUCIIOB.

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

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

3. OKUCIHTETHHBIE METOBI CAHUTAPHONW OYHUCTKY Ta30B OT OKHCIIOB a30Ta.

3.1 Okucnenue HuTpo3uoro rasza (NO) kuciopoaoM U 030HOM B skuIKOM (aze. IIpombluinennas ycmanoeka.

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

3.3 Oxucnenne Ha HU3KOTEMIIEPATYPHBIX KaTaIn3aTopax.

4. CopOILMOHHEIC METOJIbI U METOIBI TIOTJIONIEHHUS OKHUCIIOB a30Ta 0€3 M3MEHEHHS CTCIICHN OKUCIICHUS a30Ta.

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

4.2 AncopOItust OKMCIIOB a30Ta TBEPABIMU copOeHTamu. IIpoghuns koncmpyxyuu.

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



5.1 KonBepcus BOASHBIM ITAPOM.

5.2 Iornomenne MeAHO-aMMHUAYHBIM PACTBOPOM.

5.3 OuucTka KUIKUM a30TOM U METaHUPOBaHUE.

JlocToMHCTBa, HEJIOCTATKH, 11EJeCO00Pa3HOCTh MPUMEHEHUSI.

5.4 ManooTxo1HbIe TEXHOJIOTHH: MCIIOIb30BaHNE YTapHOTO ra3a B MPOU3BOCTBEHHBIX ITUKIIAX.

6. CanuTapHas ouncTka ra3os oT SO,.

6.1 Kitaccudukaiust METO0B OYUCTKY ra3oB oT SO,.

6.2 Llukanyeckue METOIBI.

6.2.1 ITapoBBIe METOBI.

6.2.2 Ileunple METOMRI.

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

7. JloCTOWHCTBa W HEIOCTATKH MACCHBHBIX METOJOB CHIDKEHHS KOHIIEHTPAIMH BPETHBIX BEIIECTB B aTMocepe.
PacceuBanue BpenHbIX mpuMmeceld B atMocdepe M BIMSHUE METEOYCIOBHH HA PAacCEUBAHUE 3arpsA3HSIONINX
BEIIECTB: HOpMallbHasl TEMIIEpaTypHasi cTpaTu(UKalusd U MHBEPCHUS MPHU3EMHBIX CIOEB aTMOC(ephl, CKOPOCTh
BETpa, HAIMYHNE U XapaKTep OCaIKOB.

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

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. O0e33apakMBaHUE BOJIBI:
v/ XJIOPOM U XJIOPOCOAEPKAIIMMHU BELIECTBAMH,
v propom u fonom,
v 030HOM,
v yIIbTPa3ByKOM,
v ynbTpaduoIeTOBBIMY JTy9amMu,
v noHamu cepedpa.
v’ Tepmudeckoe 00e33apaKMBaHuE.
DdpdexkTHBHOCTD. J[OCTOMHCTBA U HEJOCTATKH.

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

4.1 Koarymsiuust 1 dutokyssiuust. [Ipupona 3Tux mpomneccos, MexaHu3M o0pa3oBanusi Guiokys. PeareHTsr:
KOAryJIsTHTBI U QIIOKYISIHTEL.  PakTophkl, onpeensionme 3hHEeKTHBHOCTD KOATYISIIMOHHONW OYHCTKH.

4.1.1 YcTaHOBKY JUTS KOAryJIupOBaHUs U (IIOKYIIMPOBAHUSI TPUMECEH CTOUHBIX BOJI: CMECHUTEIH, KAMEPHI,
OTCTOMHMKH (TOPU3OHTAIIBHBIE U paAuaibHbIe). JlIOCTOMHCTBA, HEIOCTATKH, 00JIACTh IPUMEHEHUSL.

4.1.2 DnexTpoxumMuyeckoe KoaryiaupoBaHue. JloCTOMHCTBa, HEIOCTAaTKH, 00JIACTb 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 JIUCIIEPrUPOBAHUEM BO3/yXa,
v (hroTanms ¢ mojaveit Bo3ayxa yepes MOopUCThiec MATEPUAIIBI;
JIOCTOMHCTBA U HEJOCTATKH 3THX CIIOCOOOB MOJIYYEHUsI Ty3bIPHKOB B CTOYHBIX BOJAX.
Pa3HOBHAHOCTH (JIOTOOTCTOMHHUKOB:
v/ TOPU30HTAJIBHBIN,
v paJuanbHbIii,
v/ OTCTOWHHK C HAKIIOHHBIMH [UIACTHHAMHU,
v/ 3IIEKTPOKOATYIISIIIUOHHO(DIIOTAIIHOHHBIE.
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/ copOIHs B CTATHIECKHUX YCIOBHS;
CopOILMOHHBIC YCTAHOBKH.
4.3.2 Uounwi odomen. [lpuponma mpouecca. Otiuune €ro OT IPOIECCOB copOiuu. Pa3sHoBHaHOCTH
WOHHUTOB. MPHPOJHBIE U HCKYCCTBEHHBIC. XapaKTEPUCTHKU HOHUTOB. CXeMbl MOHOOOMEHHOW OYHCTKH
CTOYHBIX BOJIL.

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

5. MexaHn4ecKHue MeTOIbI.
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. O6macTh MprUMEHEHUS.
v/ OTKpBITHIE THAPOIMKIOHBI 0€3 BHYTPEHHUX YCTPOWCTB JUISl PA3/IebHOTO U3BIECUYCHHUS U3 CTOYHBIX
BOJI pa3HBIX (ppakimii B3BEIICHHBIX BEIIECTB;
v/ OTKPBITHII MHOTOSIPYCHBII [IHKJIOH.
5.5 3epuaucTbie QUALTPHI (HATIOPHBIE):
v' OIIHOCIIOIHBIE,
v MHOTOCJIONHBIE.

BOITPOCHI K 3AUYETY

Pasnen 1. buocdepa. Yuenne B.M.Bepnaackoro o xxuBoM Bemectse. KpyroBopor BemecTs B
o6uochepe. buomormueckue mnpouecchl MaJblX LUKIOB YIIEpOAa, a30Ta M CEepbl: XEMOCHHTE3,
¢dotocunTe3, rereporpodHas dukcanus CO,, OpoxkeHue, IbpIXxaHue (a’poOHOE U aHa’POOHOE),
aMMOHHU(UKaIM, HUTpUpUKaus (aBTOTpodHass U rerepoTpodHast), IeHUTpHUPHUKAINS, a30THUKCAIHS,
acCCUMWJISILIMA HUTPAToB, cyinbodukanuss u gecyibPodukanusi, acCUMWIILUSA Cylb(paroB —
Ba)XHEUIIIME MPOLECCH OMOJIOIMYECKONH OYMCTKH CTOYHBIX BOA. | €0JOrHMueckoe W THAPOXUMHUYECKOE
3HAYEHHE LMKJIOB yriepojaa, a3ota u cepbl . (Cucremaruka >kuUBOro mupa no Burrekepy. Ctpoenue
9YKapHOTHON M MPOKAapUOTHOM KiieToK. Bupyc — Heknerounas ¢popma >xu3Hu. [IponykTuBHas BUpycHast
uHOpekus. MeponpusaTus 0 CHUKEHHUIO PUCKa BUPYCHOI'O 3apaX€HUsl M PACIIPOCTPAHEHUs BUPYCHBIX
MHQEKIA.



buoreoneno3, ero opranuzanus U TpaHUIbl. DKOJOTHYECKUE (PakTOpbl. 3aKOH OTHOCHUTEIBHOTO
nelcTBUs HKO(PAKTOPOB. 3aKOH OMOJOrMYECKOrOo ONTHMYyMa, €ro 3Hau€HUe JUIsl COBEPLICHCTBOBAHMUS
IIPUHLUIIOB DKOJIOTM4YeCKOro HopMmupoBaHus. KoHcopuus no Masunry. Tumel cBs3eli KOHCOPTOB €
AIpOM KOHCOpPLUHM. B3aMMOOTHOIIEHMSI PacCTEHMH C JKMBOTHBIMH. B3aMMOOTHOILEHUS pPACTEHUN B
¢uroneHozax. CyTouHasi, Ce30HHAas M pPA3HOTOJMYHAs H3MEHUYMBOCTh (urToneHo3os. Cykueccus:
IIEPBUYHAs U BTOPUYHAS.

Pasneall. 3enéHoe CTPOMTENBCTBO —  CO3JaHME  YCTOWYHUBBIX JIKOCHCTEM.
O310poBUTEILHAS POJIb 3€JIEHBIX PACTEHMI.
Cozlanne yCTOMYMBBIX DKOCUCTEM:

4 Bmusune w#3BECTKOBOTO IMPOMBIINIJICHHOI'0 aspo30JIsI Ha BEUHO3CIEHBIE KOMITOHCHTBI
TOPOACKHUX (PUTOLIEHO30B;
Bimsiaue nuokcuaa a3ora BBIXJIONIOB aBTOTPAHCIIOPTA Ha 3€JIEHBIE pACTEHUS
Bnusinue nuokcnja cepsl Ha 3€J1€HbIE PACTEHUS;
3alUTHBIE MEXAHU3MbI PACTEHUH OT AEUCTBHS arpeCCUBHBIX I'a30B;
3aluTHBIE MEXaHU3MBbI OT JE€HCTBUS IPOMBILUIEHHOTO 1IE€JI0YHOI0 a3pO30Jis;
VY CTOWUYNBOCTB K PEKPEALIMOHHOM Harpy3Ke;
OzeneHeHne  TOpPOAOB C UYEPHOW METAUIyprued u IPOU3BOJICTBOM CTPOHUTENIbHBIX
MaTepUasos;

ANANE N NN

O310pOBUTENbHAS POIb PACTCHUMN:
Brinenenune pacTeHUsAMU KUCIOPOAA U MOTJIOMIEHUE YIIEKUCIOT0 U APYTrUX arpeCCUBHBIX
ra3os;
[IIymo3amuTHBIE CBOMCTBA PACTECHMUIA;
CHuXeHue 3anbUIEHHOCTH BO3/lyXa C YYaCTHUEM PACTEHUN;
Kimmatoo6pasyromiast pois pacTeHHi;
Bakrepunuaabie cBOWCTBa pacTeHUM, (DUTOHITUIBL,
DCTEeTUYECKHE CBOMCTBA JIECOMOCAIOK.

<
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Pa3znean 111. Armocdepa. Xumuueckuit cocraB. Mcrounuku 3arpsizHeHus. O30HOBBIM JKpaH,
UCTOpHS ero (OpPMHPOBAHUS W IUIAaHETapHas poiib. Monxenn mapHUKOBOTO 3P QeKTa MPU3EMHBIX CIIOEB
aTMoc(epbl, HEraTUBHBIE IMOCIEACTBUS MapHUKOBOro 3¢ dekra. Xumus oOpazoBaHHs aTMOC(HEpPHOro
a’po30JIs ¢ yyacTHeM paaukajioB u apyrux gactuil (SO,, NO,, H,O, O, CO, NH3, HNO3, H,SO4, OH').
ATMoc(hepHble 0caZKu — IMpolecc camMoouuieHus: atMocdepbl. OcobeHHOCTH aTMoc(epsl TOPOJIOB C
4EPHOH METaIUTyprueil W TPOM3BOJICTBOM CTPOUTENFHBIX MaTepuayioB. lcrmosip3oBaHue Xapakrepa
NPOCTPAHCTBEHHOW JMHAMUKM TIOKa3aTeleld XUMHUYECKHMX CBOWCTB CHera B CBS3M C 3a/JadaMu
HKOJIOTMYECKOT0 30HUPOBAHUS OCBAUBAEMON TEPPUTOPUH U 3€IEHOTO CTPOUTENBCTBA FOPOJIOB C UEPHOM
MeTajulypruei (Ha mpumepe MpoCTPaHCTBEHHON W nuHamMuku pH cHera r.Marauroropcka). Xapakrep
MEXTOJIOBOIM JTMHAMUKHA XUMHUYECKUX CBOWCTB CHETa KaK WHIAMKATOP OIEHKH Pa3BUTHS dKOJOTHUECKOU
CUTyallul B TPOMBIIUIEHHBIX ropogax. PakTopsl NPOCTPAHCTBEHHOH, CE30HHONH U MEXIroJ0BOU
JMHAMHUKHU TTOKa3aTesIei KHCIOTHO-OCHOBHOT'O COCTOSIHUSI CHETa MTPOMBITITICHHBIX TOPOAOB (Ha MpuMepe
r.MarauToropcka).

Pazgen 1V. I'mapocdepa. BetBu kpyroBopota Bojbl, UX IJIaHETapHAs pojib. MeTeopHbIE BOJBI,
ux reresuc. [Ipomeccsl popMupoBaHUs XUMHUYECKOTO COCTaBa METEOPHBIX BOJ. XMMHUYECKHE CBOMCTBA
NPUPOJHBIX BOJ: 00mIas MuHepanu3anus, pH, oKMCIUTETbHO-BOCCTAHOBUTENBHBINA MOTEHIUAN, (POPMBI
KECTKOCTM M METOJbl  CHWXKEHUS  KECTKOCTH, (OPMBI  arpecCUBHOCTH  (YIVIEKHCIIOTHas,
BBIIEJIAYMBAIONIAs], OOIIEKUCIOTHAS, MarHE3HabHasl, CyIb(aTHas). ICTOYHUKH 3arps3HEeHUs.

Paznen V. IlouBa — kommoHeHT Omocgepsnl. [l1anerapHas posib MOYBBI W POJIb TMOYBHI B
6uoreonenosze. Konnenuus B.B.JlokyuaeBa o ¢akTopax nmouBooOpasoBanusi. [Ipoduis moazonmcroi
nouBsl. Teopus MoA3071000pa30BaTEILHOrO MpoIECCa.

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



MPOILIECCOB OT Tporiecca copOiuu. [Tpupoanbie HOHUTHL. DOPMBI TOYBEHHOUN KUCIOTHOCTH: aKTyallbHAs,
oOMEHHas ¥ THUJIPOJIMTUYECKAS.

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

Pa3nesa V1. MoHUTOpPHHT cpeabl 00MTaAHMS.

ATmocdepHblii MOHUTOpPUHT. Ero nenb W 3aaayu, OPUHLUIBI OpraHU3alyid, KaTeropuu MOCTOB
(crauMoHapHBIM, mNepeABXKHON moadaxenbHbl, MapupyTHblil). IlepenBuxkHble naboparopuu
skonoruueckoro koHtpois (IIJIDK). Kareropuu IJVIDK. Kputepuu Bei6opa MeTo10B U 000PYI0BaHU S
[IJIDK. ITporpaMMBbl 3KOJI0rM4E€CKOI0 MOHUTOPUHIA, OCYLIECTBIIsieMble ¢ momolisio [TJIOK.

IIporpamMbl  aTMOC(EpPHOro U THAPOXMMHUYECKOIO MOHUTOPHUHIA (Ha MpUMEpe HCCIeA0BaHMS
KHCJIOTHO-OCHOBHOT'O COCTOSIHUS CHEra I. MarHuToropcka).

[TouB€HHO-XUMHUYECKUH MOHUTOPUHI IPOMBILIUIEHHBIX TEPPUTOPUI (HA MpUMEpe OLEHKU
peakiuu XBOMHOIO OMaja BEYHO3EIEHBIX IIOPOJ JAEPEBbEB B IPEIEax 30HbI PACHpPOCTPAHEHUS
IPOMBIIIJICHHOTO IEJIOYHOTO a3p030JIsl.

Busyanu3zanus — coBpeMeHHble TEHACHIIMH Pa3BUTHS SKOJIOIMUECKOro KOHTposst. Poias meTonos
BU3YaJIbHOW OWOMHJMKAMK 3arpsi3HEHHs] aTMOC(epbl C MOMOILBIO BBICHIMX PACTEHUM B cUCTEMeE
KOMIUIEKCHOTO MOHMTOpPHUHIA IPOMBIIIJICHHBIX TOPOJOB W PEruoHoB. JlOCTOMHCTBA METOJOB
BU3YaJIbHOW OMOMHIMKAIIMY 3arpsA3HEHUsI aTMOC(EPHI C TOMOIIBIO BBHICIIUX PACTEHHH.

Paznen V11. Konuenums ITJIK.

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

ITAK 3arps3sstomux IMOBEpXHOCTHbIE Boabl cymu Bemiects: [IJIK rurmenunueckas, IIJIK
pridoxo3aiictBenHas u [1JIK 6uoreoxumuueckas. Ux npunnunsl HopmupoBanus. Konuenuus [latuna:
MaKCUMaJIbHO HEIEUCTBYIOIIKE, IOPOrOBBIE U TOKCUYHBIE KOHIIEHTPALMH BPEIHBIX BEILIECTB B BOJE.

Henocratkn  konuenuuu — ITJAK.  CoBepuieHCTBOBaHME  NMPUHIUIIOB  3KOJOTHYECKOTO
HOPMHPOBAHMS: NIPEAENIBHO JOIYCTUMAs DKOJIOTMYECKask Harpy3Ka — allbTEpHATUBHBINA DKOJIOIMYECKUI
HOPMAaTHB KauyeCTBA OKPYKAKOLIEH Cpellbl C Y4ETOM NMPUHIMIIOB PAlMOHAIBHOTO MPUPOIOITIOIB30BAHNUS.

7 OueHOYHbIE CPEACTBA ISl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTAlluN
a) HHaHpreMble PE3YyJIbTATHI oﬁyqemm 1 OICHOYHBIC CPeaACTBaA AJI NMPOBCACHUSA l'lpOMe)KyTO‘lHOﬁ
aTTecTalluu:
CrpykrypHbiii | [Inanupyemsle pe3ynbTaTsl 00ydeHHs OneHouHBIE CpeCTBa
OJICMCHT
KOMIICTCHIIN
OIIK-5: cnocodHOCTHIO NPUMEHATH B HpaKTI/I‘{eCKOﬁ ACATCIbHOCTH NPUHIMIILI PAIIMOHAJBHOI'O
HCII0JIb30BAHUS MPUPOAHBIX PECYPCOB H 3alIMTHI OKPY/KAIOIIEH Cpeabl

3uath OcHOBoOMOJIATAIONINE 3aKOHBI TNPHUPOJBL: HpUHIMIEI | TeopeTnyeckne BOMPOCH K
OpraHM3aIllil W pa3BUTUSA Onocdepsl, €€ CTPYKTYpy; | TabOpaTOpHBIM U KOHTPOIBHOM
NPUHLOUIB  OPraHW3alUM, pPa3BUTHA, YCTOMUYMBOCTH, | paboTam, a TaKxe
CTPYKTYpY OHOTEOLICHO30B. HMHTEPaKTHBHOTO
3aKOHBI B3aUMOICHCTBYSI )KHUBBIX OPTaHI3MOB U HX TECTUPOBAHUS

COOOIIECTB CO cpeAoi OOUTAHWS; TPUHITUTIHI
PalMOHATIBHOTO MPUPOIOIONB30BAHUS U IIEPCIICKTUBBI
CO3/IaHMsI SKOJIOTUYCCKU 0E30IaCHBIX TEXHOJIOTHH.
CoBpeMEHHBIC TMPOrPaMMbI U MPOEKTHI IKOJIOTUIECKOTO
MOHHUTOPHHTA CPEJIbl OOUTAHUS.




YMeTh I'pamMOTHO BecTH OMOMHIMKAIIMOHHBIC HAOTIOICHUS B OTBeuaTh HA  BONPOCHL K
CBSI3M C 33/]a4aMU JKOJIOTMYECKOT0 MOHUTOPUHTA U 1abopaTopHbIM paboTam U
rPaMOTHO OLIEHUBATb TOCIIEICTBUS CBOCH WHTepakTHBHOTO
npodeccroHaNbHO e TebHOCTH. TECTUPOBAHHUS
[IpumensTH METOIBI paloHaIbHOTO
NPUPOJONIONB30BAHUS Ui CO3JaHUs  yCTOWYMBBIX
JKOCHCTEM HAa  JTale  MNPOCKTUPOBaHHS  3eNEHOTO
CTPOMTEIILCTBA.

Baagernb IIpakTHyecKMMH HaBBIKAMHU 10 OIpE/ICIICHH0 ypoBHel | HaBbikamu BH3YaJIbHBIX
BO3JICUCTBHS aHTPOIIOTCHHBIX (DAKTOPOB HA IKOCUCTEMBI, METOJI0B 9KOKOHTPOJIS,

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

CriocobamMu MHUHUMHA3ALNH HEeOJIaronpusITHOTO
BO3JICHCTBHSI Ha OKPYXKAIOUIYI0 NPUPOJHYIO Cpely W
3/I0POBbE YETIOBEKA
OK-8: roTroBHOCTBIO IM0JIb30BATHCH OCHOBHBIMM MeETOJAMHM 3alUUTHI NPOU3BOACTBEHHOI0

NEePCOHAJIa W HACEJEHHMA OT BO3MOKHBIX IIOCJEICTBUIl aBapuil, KaTacTpod, CTUXUIHBIX

0eaCcTBHIA.

3HaTH MeTonpl CHHXKEHHS AHTPOIOTEHHBIX BO3JAeHCTBHM, a | TeopeTrmueckue BOMPOCHI K
TaKxKe MEPCHIEKTUBBI nxX COBEPIICHCTBOBAHUS. | JTaOOPAaTOPHBIM M KOHTPOJIHHOH
Meponpusituss 1m0 o0EcredeHHI0  3KOJIOTHYecKoil | paboram, a TaKkKe
0€301acCHOCTH TEXHOJIOTHA W TEXHWYECKUX IPOEKTOB. | HHTEPAKTHBHOTO
Mertonsl  3amuTel  atMocdepbl M TUAPOCHEPHL. | TECTUPOBAHUSA
CoBpeMeHHbIE TEHAECHIIMH YKOKOHTPOJIS.

YMmerhb I'pamotHO BecTn OMOMHAMKAIIMOHHBIE HaOmroneHus B | OrBeyaTts Ha BOIIPOCBI K
CBA3M C 3aJa4yaMH  3KOJOTWYECKOTO MOHHTOpPMHra M | JJaOOpaTOpHBIM paboTaM U
9KOJIOTMYECKOTO 30HUPOBAHUSI OCBAMBAEMbIX TeppUTOpUil | HTEepakTUBHOrO
B CBSA3M C 33JlauyaMy 3€JEHOr0 CTPOUTENIbCTBA U CO3LAHMsI | TECTUPOBAHMS
YCTOIUUBBIX 9KOCHCTEM.

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

IIpumensaTh METO/bI panoHaIbHOTO
MPUPOJOII0JIH30BaAHUSA 1A CO3J1aHuA YCTONYMBBIX
9KOCHUCTEM.

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

Biaagern [IpakTuecKkuMU HaBBIKAMU IO OTIpEJeIeHUI0 ypoBHe | HaBbikamu BU3YyaJIbHBIX

BO3HCﬁCTBHH AHTPOIIOI'CHHBIX (paKTOpOB Ha DKOCUCTCMBI, METOO0B OKOKOHTPOJIA,

MCTO,HaMI/I METOJbI PAIMOHAIBHOI'O ITPUPOAOIIOJIBE30BAHUS
I CO31aHuA YCTOfIQHBLIX OKOCUCTEM Ha OTallC
IMPOCKTUPOBAHU A 3eJIEHOT0 CTPOUTECIILCTBA.

3HAHUAMH 3aKOHOB MPHUPOJBI.
Ha KOTOPBIX OCHOBAHbI 3TH

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

YCTOWYUBBIX IKOCHCTEM.

0) Ilopsaok nMpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATeJ I U KPUTEPUHU

OLICHUBAHUA:

OnenuBaetcst paboTa Ha 1a00PATOPHBIX, B OTBETaX HAa TEOPETUYECKUE BOMPOCH, B TOM YHUCIE Y
JIOCKH, BO BJIaJICHUU MPAKTUUECKUMHU HaBbIKaMH BU3YaJIbHOI'O 3KOJOTMYECKOT0 KOHTPOJIS.

Kpurepun oueHkHu 3auéra:

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

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



- MOKa3aJ IIyOOKHE CHCTEMaTHU3WPOBAHHBIC 3HAHUS, BIIAJICET MPUEMaMHU PACCYXKICHUS U
COINOCTAaBJIIET MaTepual U3 Pa3HbIX MCTOYHUKOB: TEOPHUIO CBA3BIBACT C MPAKTHUKOH, JAPYrUMHU
TEMaMHM JJaHHOI'O Kypca, IPYTUX U3Y4aeMbIX IIPEAMETOB.

- 0e3 OImKOOK BBIMOJHUI MPAKTUYECKOE 3a/IaHuE.

2. OueHka «HE 3aYTEHO» BBICTABIISIETCS CTYAECHTY, KOTOPBIM HE IMOJIy4MJI JOMYCK K claude
3auéTa Mo OuseTaM WM B ciydae JOIMyCKa K 3auéTy Mo OujeTaMm MpaBWJIbHO OTBETHJ HAa OJUH
BOMpOC OujieTa, a B OTBETaX Ha J[Ba JPYIMX BOIpOca OMIieTa JOMYCTHII CYIIECTBEHHBIE OIIMOKH,
HE MOXET OTBETUTh HA JIONOJIHUTEIbHBIE BOIIPOCHI IPENOAABATENS] U HE HUMEET LIEJIOCTHOIO
npeacTaBieHus o auciuiimae. CaMocToATeNbHAs 3aMEeHa CTYJSHTOM OJHOTO BOIIpoca Ouiiera
JIPYTUM PaclieHUBAETCs KaK OTCYTCTBHE OTBETA IO BOIIPOCY Oumiiera.

BOITPOCHI K 3AUYETY

Pasznen 1. buocdepa. Yuenue B.M.Bepnaackoro o xuBoM BemiectBe. KpyroBopoT BeliecTtB B
ouocdepe. buomormueckne mpomecchl MaJbIX LUKIOB YIrIIEpoAa, a30Ta M Cepbl: XEMOCHHTE3,
¢dorocunte3, rereporpodHas ¢ukcamus CO,, OpoxkeHue, IpixaHue (a’poOHOE H aHaA’POOHOE),
aMMOHU(DUKaIUs, HUTpUPUKAKA (aBTOTpodHAs U TeTepoTpodHas ), ACHUTPUPUKALIHS, a30TPUKCALIHS,
aCCUMWIIAILIMS HUTPATOB, Cyibpodukanuss u jaecyiabPodukanus, acCUMUISIHUS CyIb(PaToB —
Ba)XKHEHIIME MPOLECCHl OMOJIOrMYECKO OYMCTKU CTOYHBIX BOJ. I'eosormueckoe M THApOXUMHYECKOE
3HaYeHUE LMKIIOB Yriepoja, azora u cepbl . Cucremaruka xuBoro mupa no Burrekepy. CtpoeHue
9YKapHOTHON M NPOKapUOTHOM KileToK. Bupyc — Heknerounas ¢popma xu3Hu. [IpoykTuBHas BupycHast
uHeKusa. MeponpusaTus 10 CHIKSHHIO PHCKa BUPYCHOTO 3apaKCHHUSI M PACIIPOCTPAHEHUS] BUPYCHBIX
MH(EKIIHA.

buoreonenos, ero opranusanusi U rpaHuibl. DKoJOTHYecKue (GakTopbl. 3aKOH OTHOCHTEIBHOTO
necTBus IKO0(PAKTOpOoB. 3aKOH OMOJOTMYECKOTO ONTHMYyMa, €ro 3HaueHUe JUIsl COBEPLICHCTBOBAHMS
IIPUHIUIIOB YKOJIOTH4YecKoro HopmupoBaHus. Koncopius no Masunry. Tumsl cBs3edl KOHCOPTOB C
AIpOM KOHCOpLMHM. B3aMMOOTHOLIEHWS pacTeHMH C JKMBOTHBIMHU. B3aMMOOTHOIIEHUS pAacTEHUN B
¢urtonenoszax. CyrouyHasi, CE30HHAass W PA3HOrOJMYHAsT HM3MEHUMBOCTh (uUTOLEHO030B. CyKieccus:
NepBUYHAS U BTOPUYHASL.

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

v BiusiHHE H3BECTKOBOTO TPOMBIIIIEHHOTO a3p030Jii HAa BEYHO3EIEHBIE KOMITOHEHTHI
TOPOJCKUX (PUTOLIEHO30B;
BinsiHne nuokcuia a3ora BEIXJIONOB aBTOTPAHCIIOPTA HA 3€JEHBIE pACTEHUS
Bnusinue nuokcuaa cepsl Ha 3el1EHbIE paCTEHUS;
3aluTHBIE MEXAaHU3MBI PACTEHUN OT JEMCTBHS arpeCCUBHBIX I'a30B;
3alMUTHBIE MEXAHU3MBI OT IEUCTBUS IPOMBIIIIEHHOTO HIEJIOYHOTO a3pO30JIs;
Y CTONYUBOCTB K PEKPEALUOHHON HArPy3Ke;
O3zeneHeHHEe  TOpOAOB C YEPHOW METALTYPTHMEM W IPOU3BOJCTBOM CTPOMUTENIBHBIX
MaTepuasos;

ANANE NN

O3/10poBUTENBHAS POJIb PACTEHUI:
Boigenenue pacTeHUsIMH KHCIIOPO/A U MOTJIOIIEHUE YITIEKUCIIOT0 U APYTUX arpecCUBHBIX
ra3os;
[IIymo3aniuTHBIE CBOMCTBA PACTEHUI;
CHukeHue 3anblIEHHOCTH BO3AYyXa C yYaCTUEM PACTEHUIL;
KnumaTtooOpasytoriasi poyib pacTeHU;
BakrepuruaHbie cBOWCTBa pacTeHUH, (PUTOHITUIBI,
DcTeTHYecKHre CBOMCTBA JIECOMOCAI0K.

<

AN NN NEN



Pa3znean 111. Armocdepa. Xumuueckuii cocraB. Mcrounuku 3arpsizHeHusi. O30HOBBIM SKpaH,
UCTOpUA ero (OpMHUPOBAHUS M IUIAHETapHas poJib. Mojenan MapHUKOBOro 3 ¢deKTa NPU3EMHBIX CIOEB
aTMoc(epbl, HEraTUBHBIC IMOCIEACTBUS MapHUKOBOrO 3 dexra. Xumus oO0pazoBaHHs aTMOC(HEpPHOrO
a’po30J1s ¢ yyacTueM paaukanos u apyrux dactuil (SO,, NO,, H,0, O, CO, NH3, HNO3, H,SO4, OH).
ATMOChEepHBIE 0CaIKH — MPOIeCC caMoouuIeHus: arMocdepbl. OcobeHHOCTH aTMOCc(hEephl TOPOIOB C
YEPHOM MeTallyprueil U HpOM3BOJCTBOM CTPOUTENIBHBIX MaTepuasoB. Vcnosnb3oBaHue Xapakrepa
IIPOCTPAHCTBEHHOW JUHAMUKM II0Ka3aTeled XHWMHYECKMX CBOWCTB CHEra B CBS3M C 3aJadyaMHy
9KOJIOTUYECKOT0 30HUPOBAHMSI OCBAaMBAEMOM TEPPUTOPHUHU U 3€IEHOTO CTPOUTEIHCTBA FOPOAOB C UEPHOM
MeTaJlIIypruei (Ha nmpumepe npocTpaHCTBeHHON u auHaMmuku pH cHera r.Maruuroropcka). Xapakrep
MEXI'0JIOBOM TMHAMUKN XUMHUYECKUX CBOMCTB CHEra Kak MHIMKATOpP OLEHKH Pa3BUTHS 3KOJOIMUYECKON
CUTyallUM B IIPOMBILUICHHBIX TIopoaax. @PakTopbl IPOCTPAHCTBEHHOW, CE30HHOM U MEXIOJOBOU
JUHAMHUKHU [OKa3aTesaed KMCIOTHO-OCHOBHOI'O COCTOSIHUSL CHEra IPOMBIIIJIEHHBIX TOPOAOB (Ha pUMepe
r.Maruuroropcka).

Pasznen 1V. T'mapocdepa. BetBu kpyroBopota BoJibl, X IUIaHETApHAs! poJib. MeTeOpHbIE BOJIBI,
ux rere3uc. [Iporeccrl GopMUPOBaHUS XUMUYECKOTO COCTaBa METEOPHBIX BOJ. XUMHUYECKHE CBOICTBA
MPUPOJHBIX BOJ: 00mIas MuHepanu3anus, pH, OKHCIUTETbHO-BOCCTAHOBUTENLHBINA MOTEHIUAN, (POPMBI
KECTKOCTU M METOIbl  CHIDKEHUS  JKECTKOCTH, (OpPMBI  arpecCUBHOCTU  (YIJIEKMCIIOTHA,
BBIIEJIAYNBAOIIAs, OOIIEKUCIIOTHAS, MarHE3HaJIbHAA, Cyib(aTHas). IcTOUHNKH 3arpsi3HEeHUs.

Paznen V. IlouBa — kommoHeHT Omocdepsnl. [l1anerapHas posib MOYBBI M POJIb MOYBHI B
ouoreonenosze. Konnenmust B.B.JlokyuaeBa o ¢akxropax nouBooOpazoBanus. [Ipoduis momzonmcroi
nouBkl. Teopus 1mo13071000pa30BaTENBHOrO IpoIecca.

Xumus nous. [lornorurensHas criocoonocts nmoys 1o K.K.I'enpoiiiy. Otnudne noHO-0OMEHHBIX
IpOIeCcCOB OT npouecca copoumu. [Tpupoaabie HOHUTHL. POPMBI MOYBEHHONW KUCIOTHOCTH: aKTyaJbHasl,
oOMEHHas ¥ TUAPOIUTHYECKAS.

Buosiornst nous. [TouBeHHbIE TPHOBI, X FKOJOTUYECKUE TPYIIIBI U 3KO(AKTOPHI, ONPEAEISIOINe
ux paszButue. [louBeHHbIE BOJIOPOCIIH, UX IKOJOTUYECKUE TPYIIIBI U 3KO(PAKTOPHI, ONPEAEIIIONINE UX
pa3BuUTHE. YuacTHe IOYBEHHBIX BOAOPOCIEH B MeToJaX OMOJOrMYECKOW OUYMCTKH CTOYHBIX BOJ.
JlumailHUKM W JIMXEHOMHJWKauusg 3arps3HeHust artmocepnl. IlouBeHHble kuBoTHBIE. X
kinaccuukanus, Tpopudeckue rpynnsl. [Ipocreiimme, yepBy, 4JIeHUCTOHOTHE, MieKonuTamoomme. Mx
9KOJIOTUYECKHE (PYHKIUU. YYacTHe MPOCTEHIIMX W YepBel (HEeMaToJ W KOJOBPATOK) B MpoIleccax
OMO0JIOTNYECKOI OUUCTKU CTOUHBIX BOJ.

Pazgen V1. MOHMTOPHUHT cpelibl 00MTaHUS.

ATMocdepHbIif MOHUTOPHUHT. Ero nens v 3amayu, NPUHIMIBI OPraHU3AlUM, KaTErOPUH MOCTOB
(cranoHapHBI, TNepeABIKHOW monadakenbHbIM, MapupyTHbii). IlepeaBmwxkubie nabopaTopun
skonoruueckoro koHtpods (IIJISK). Kareropuu IIJIDK. Kputepuu BriGopa MeTo/10B 1 000py10BaHUS
[IJISK. ITporpaMMBbl 3KOJI0rM4E€CKOI0 MOHMTOPHHTIA, OCYLIECTBIIsIEMbIE ¢ momolsio [TJIOK.

[IporpaMMbl  aTMOC(EpPHOTO U THAPOXUMHUYECKOIO MOHMTOPHUHTA (Ha MpPUMEpE HCCIIEIOBAHUS
KHCIIOTHO-OCHOBHOT'O COCTOSIHUS CHETa I.MarHuToropcka).

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

Busyanusanus — cCOBpEMEHHbIE TEHICHIUU Pa3BUTHUS DKOJIOTMYECKOro KOHTpous. Poib MeTon0B
BU3YyaJIbHOW OMOMHAMKAIIMM 3arpsi3HEHUS aTMOC(epbl C MOMOIIbIO BBICHIMX PACTEHUH B CHUCTEME
KOMIUIEKCHOTO MOHHUTOPHUHIA IIPOMBIIUICHHBIX T'OPOJOB M PETHMOHOB. J[OCTOMHCTBA METOMOB
BU3YaJIbHOW OMOMHIMKAIIMY 3arpA3HEHUS aTMOC(EPBHI C TOMOIIBIO BBICIIUX PACTEHHH.

Paznen V11. Konnenuus ITJIK.

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



[IJK 3arps3Hsiomux MmoBepxHOCTHbIe Boabl cymu BemlecTB: [IJIK rurnennueckas, IIJAK

peiboxo3siictBenHas u [1JIK 6uoreoxumuueckas. MIx npuniunel HopmupoBaHus. Konnenuus [latuna:
MaKCUMAaJIbHO HEJIEUCTBYIOIINE, IOPOTOBBIE U TOKCUYHBIE KOHIIEHTPALIMH BPEIHBIX BEIIECTB B BOJIC.

Hepgocrarkm  xonmenmuu — T1JK. CoBepIICHCTBOBAHUE  MPHUHIMIIOB  3KOJOTHYECKOIO

HOPpMHPOBAHUA: TPCACIIBHO AOIIYCTUMAsA 3SKOJOTMYCCKAsA HArpy3Ka — aﬂbTepHaTHBHBIﬁ AKOJOTHYECKUM
HOPpMATHUB Ka4CCTBa OK];)Y)KaIOH_Ieﬁ CpEAEI C y‘léTOM IMPUHIUIIOB pAllMOHAJIBHOI'O IPUPOAOIIOJTIb30BAHMA.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecneuyeHue TUCIIHIIIMHBI
a) OcHoBHas1 JIUTEpPaTypAa:

1. Oxomnorus: Yuebnuk / [ToramoB A.[l. - 2-e u3z., ucnp. u non. - M.: HUL] MTHOPA-
M, 2016. - 528 c.: 60x90 1/16. - (Bsicmiee obpa3zoBanue: bakamaBpuat) (Ilepernér) ISBN 978-5-
16-010409-6 - Pesxum moctyna: http://znanium.com/catalog/product/487374

2. Okonorus / Banosa (Konsiosa) B. /1., 3BepeB O.M., - 4-¢ uzj., mepepad. u JOM. -
Mockaa :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: yuebnoe nocoodue/JI.JI.Hukudopos - M.: HUL] UHDPA-M, 2015. - 204 c.:
60x90 1/16. - (Beicuiee obOpasoBanme: bakamaBpuar) (Ileperuiér) ISBN 978-5-16-010377-8 -
Pexxum noctyna: http://znanium.com/catalog/product/486270

2. Oxomorusi / Mapunyenko A.B., - 7-e u3z., nepepad. u gon. - Mocksa :Jlamkos u K,
2018. - 304 «c.. ISBN 978-5-394-02399-6 - Tekcr : omekrtponnbii. - URL:
http://znanium.com/catalog/product/512919

3. Oxonorus : yueonuk / H.U. Huxonaiikun, H.E. Hukonaiikuna, O.I1. MenexoBa. — 9-¢
u3., nepepad. u gon. — M. : UHOPA-M, 2018. — 615 c. — (Beicuiee oopa3oBanue: bakanaBpuar).
—  www.dx.doi.org/10.12737/textbook_59424461554366.38209629. - Pexum  gocTyma:
http://znanium.com/catalog/product/566393

4. DOxkomnorus : yueOnuk / B.C. Ilymkaps, JI.B. SIkumenko. — M. : UH®OPA-M, 2017. —
397 ¢ : [2] ¢ uB. wr — (Beicmee o0Opa3oBanme: bakamaBpumar). —
www.dx.doi.org/10.12737/16540. - Pexxum moctyna: http://znanium.com/catalog/product/774283

5. Okonorus : yueonuk / A.Jl. Tloranos. — 2-e u3n., ucnp. u gon.— Mocksa : UHOPA-M,
2017. — 528 c. — (Boicuiee oOpa3zoBanme: bakanaBpumar). - Tekct : asnekTtponHbli. - URL:
http://znanium.com/catalog/product/872295

B) MeToauyeckne yKazaHus:

1. Kopo6oa H.JI. Ouenka mokasareiaeil KHCIOTHO-OCHOBHOTO COCTOSIHMSI TIOYB H
IPUPOJHBIX BOJ C MOMOIIBIO HOHOMETpHH [ TeKcT]: MeTo. yka3aHus K JlabopaTopHOU padoTe A
ctynentoB crenuanbHocTH 280101 Bcex ¢opm obyuenuss / H.JI. KopoGoma; MI'TVY, [kad.
[MOubX]]]. — MaruuToropck, 2009. — 22 c.

2. Kopoboa H.JI. BusyanpHas OWOWHIWKAIMS 3arps3HEHUs atMochepbl ypOoCHCTEM
IIETIOYHBIM a3p030JIEM M JHOKCHUAOM a30Ta C IMOMOIIBI0 BBICHIMX PAaCTEHUH B IOJIEBBIX U
KaMepallbHBIX YCIOBHAX [TeKcT]: MeTo. yka3aHus K Ja00paTOpHON paboTe MJIsl CTYJIEHTOB BCEX
HanpaBieHud Bcex ¢opm oOyuenus / H.JL Kopobosa; MITY, [kadp. IIDubX/]. -
MaruuTtoropck, 2016, c.10.

3. Kopo6osa H.JI. BusyanbHas olieHKa peakiMy CHEra M XBOWHOI'O OIaja B CBS3U C
3a1ayaMu 3eNIEHOTO CTpouTeNbcTBa [TekcT]: mMeTon. yka3zaHus K JabopaTopHOW paboTe st
CTY/IGHTOB BceX HarpaBiieHHH Bcex Gopm obyduenus / H.JL. Kopobosa; MI'TY, [kad. [TOubX /).
— Marunuroropck, 2017, c.9.

r) IlporpammHoe odecnieuenue u UHTEepHET-pecypcehbl:
IlepeyeHb NPOrpaMMHOIo odecreYeHnst

Haumenosanue 10 No norosopa CpoK IeiCTBHS JIUIEH3UU

MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021



http://znanium.com/catalog/product/487374
http://znanium.com/catalog/product/415292
http://znanium.com/catalog/product/486270
http://znanium.com/catalog/product/512919
http://znanium.com/catalog/product/566393
http://znanium.com/catalog/product/774283
http://znanium.com/catalog/product/872295

Professional (st kaccos)

MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpouHO

7Zip CBOOOJTHO PACIIPOCTPAHIEMOE 0OeCcCpovYHO
10

FAR Manager CBOOOJTHO PACIIPOCTPAHIEMOE 0OeCcCpovHO
110

NHuTepHeT-pecypcesl

DnexTpoHHas 0a3a mepuoIndecKux n3aanui East
View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

HanuonaneHas uHGOpMaMOHHO-aHATTUTHYECKAs]
cucreMa — Poccuiicknii HHJIEKC HAYYHOTO
nutuposannst (PUHII)

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

ITouckosas cucrema Axkagemus Google (Google
Scholar)

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

WNudopmannonnas cucrema - EnnHoe okHO jocTyna
K MH(GOpPMAaLMOHHBIM pecypcam

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

denepanbHOE TOCYIAPCTBEHHOE OI0HKETHOE
yupexaenue «DenepanbHbIil HHCTUTYT
MIPOMBIIIIJICHHONW COOCTBEHHOCTH)

URL: http://www2.fips.ru/

Poccuiickas ['ocynapcTBenHas 6ubauoreka.
Karasoru

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

DnexTpoHHbIe pecypcbl oubanoreku MI'TY um. I'.1.

HocoBa

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

®denepalibHbII 00pa3oBaTeNbHBINA OPTAT —
OkxoHomuka. Connonorus. MeHePKMEHT

http://ecsocman.hse.ru/

VYHuBepcuTerckas HHPOpMaIMOHHAas CUCTEMa
POCCHUA

https://uisrussia.msu.ru

MexayHapoiHasi HayKOMeTpHueckas peepaTUBHas
H IIOJIHOTCKCTOBAsA 6a3a JAHHBIX Hay‘IHBIX I/I3I[aHI/II71
«Web of science»

http://webofscience.com

MexnyHaponHas peepaTuBHas U OJHOTEKCTOBas
CIipaBOYHasd Oasa JAAaHHBIX HAYUYHBIX I/ISI[aHI/Iﬁ
«Scopusy»

http://scopus.com

MexaynapoaHas 6a3a MOJTHOTEKCTOBBIX )KYPHAJIOB
Springer Journals

http://link.springer.com/

MesxayHapoiHast KOJUIEKIIAS HAy9IHBIX IPOTOKOJIOB
0 Pa3JInYHBIM OTpaciisiM 3HaHuii Springer Protocols

http://www.springerprotocols.com/

9 MarepuajibHO-TeXHUYECKOe olecredeHne U CHUIINHBI
MaTepI/IaJ'II)HO-TeXHI/I‘—IeCKOG obecrneuenue JUCHUITJIMHBI BKIIFOYACT:

Tun u Ha3panue AyIUTOPUHN

OcHaleHue ayguTopun

VYyeOHbIC ayIUTOPUU IJIS
MIPOBEACHUS 3aHITHI JIEKIIMOHHOTO
THIIA

MynpTUMeAUHHBIE CPEACTBA XPAHCHUS, IEpeaayrl 1
NpeCcTaBIeHUs HHPOPMALIUU

VY4ebHble ayTUTOPUH JJIS
MIPOBEACHUS JTA0OPATOPHBIX PaboT,
IPYIIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIbTAIIHH, TEKYIIET0 KOHTPOJIS

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS], IIEpEadYd U
MIPEJCTABICHUS HH(OPMALIHH.

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.

1. ITeiteBast kamepa



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
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/

Tun u Ha3BaHMe ayIUTOPUN

OcHalleHne ayauToOpun

Y IIPOMEKYTOYHOM aTTECTaluu

2. l'azoananuzarop I'X-1

3. 3 ¢oroanmpboma (GopMbl Aerpagaliiu BEYHO3EIEHBIX
XBOWHBIX JIECOMOCAAOK T. Marauroropcka, r. YsI, T.
Yenssobuncka); @oroanb00M (TOpHas CTEMb);

4.T'epOapwii (oOpa3iibt BEYHO3ENEHBIX XBOMHBIX
JIECOTMOCAI0K,  JErpajiupOBaHHBIX  MOJ  JeHCTBHEM
aTMOC(epHBIX IpUMeceii);

HNonomep NU-150M

5.YuuBepcanbHast UHAUKATOpHAs Oymara
JuctunnupoBaHHas BoJa

6.AnTexapckue Bechbl (TOYHOCTh: YETBEPTHINM 3HAK IOCIE
3arsIToi ), pa3HOBECHI;

7.006pa31el XBOWHOTO omaaa (POHOBBIX TEPPUTOPHIA.

8. KapTbl 3x0510rnyeckoro 30HUpoBaHusl r.MaruuToropcka
9.7. pH-merp 150M

10. DneKTpoHHBIE BEPCUH BOMPOCOB K 3a4€Ty, J1abOpaTopHbBIM
paboTam, TECTOB, JINTEPATYPHBIX HCTOYHHUKOB.

IToMemmeHust 1j1d caMOCTOSTEILHOU
paboThl 0Oy4JarOIUXCs

[Mepconanbhbie KommbloTepsl ¢ maketom MS Office,
BBIX0JIOM B VIHTEpHET U C JIOCTYIIOM B 3JICKTPOHHYIO
MH(OPMAITOHHO-00pa30BaTENBHYIO Cpelly YHHBEPCUTETA

[Tomemienne 1 XpaHeHHs U
npOPUITAKTUIECKOTO
00CITy>)KUBaHHsI y4eOHOTO
000opyI0BaHUs

HIkadsr i XpaHeHUsT y4eOHO-METOAMYECKON
JOKYMEHTAIUH, Y4€OHOTO 000PYIOBAHHSI
WNHcTpyMeHTHI 11 peMOHTA J1abopaTOPHOTO
000pyI0OBaHUS




